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O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤¡�¡¦�O£�IO£� >@?�`�î@X[^a`�XkKøë�`gf=M3Ek^{ë�X�FI`g^DC O�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤¡�C¦�O£�IO¢� ©zfn©z^aM)`PH�f�ELM3Aajk`�¦zAa`Po
XkK ÷zd�ZGEkf ï H3H3XkH OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤¡��¦�O¢� >@?I`�îWX[^a`�XkK ì XkK�M´o�ELH3`1ADf©zVPVPADFI`gf�M3C O�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO§�[§¦�O¢C ì M3ELM3ADV�jk`PH�C3d�C@öz¢�f�EkZGADV¨¦+Aa`PoWC@XkK ì ¢�C)M)`gZGCÖO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO§�a¡¦�O©� >@?I`���X�VPd�CWX[fnöz`PM)`PH�ZGADfBADfIhª_�^DEkZ]`sOcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO§���¦�O¢� äzX[Ek^DCWKNXkH�EªXW`Po ©�VPVPAeFI`gf=M@ë�X�FI`g^ OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO§�a�
� � � �]�1q��«�«Ý ~ q���p � t��?�nw��1��¬7q��xt���wx���� ~ wx®���¯��tvs(q�� � °�|

¡�O�� ©zfQSf�M)H3X�F�d�VYM3AaX[fxM)X ì ¢�C)M)`gZGC@>@?�`PXkH3¢ O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤���
¡�OÉ¦ ï ZG`PH3hk`gf�VY`1EkfBF÷�Aa`PHJELH�V�?�¢ O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤��¡
¡�O¢¡ ¡ X[ZGZ'd�f�AeVPELM3AaX[fnEkf�F ¡ X[f�M)H3X[^âOcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤�r�
¡�O£� ízC3ADfIh ì ¢�C)M)`gZ�>W?I`PXkH3¢mM)X£í�fBFI`PH�C)M3Ekf�F©zVPVPADFI`gf�M3C O�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤��C
¡�O¢� ì ¢�C)M)`gZGC ï fIh[ADfI`P`PHJADfIh]Ekf�F ì ELK�`PM´¢�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤� �
¡�O¢C _�d�AD^DFBADfIh ì ELKN`PMã¢ADf=M)X]M3?�` ì ¢�C)M)`gZ�öz`gC3Aah[f O�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤���

j
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�IO�� ì ELK�`PM´¢ ¡ X[fBC)M)H�EkADf�M3CóO�OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤C�C
�IOÉ¦ >@?I`�÷zAa`PH�ELHJV�?�ADVPEk^ ì ELKN`PMã¢ ¡ X[f=M)H�X[^ ì M)H�d�VYM3d�H3`0O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤Ck¨
�IO¢¡ @ÔH�X�VY`gC3C�ë�X�FI`g^DC#OcO�O�OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOÍ�&�
�IO£� ì > ©�ë	@ OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOÍ�&C
�IO¢� ©ôäz`gfI`PH�Ek^ ¡ ^DEkC3C3Aal_VPELM3AaX[fxXkKø©�VPVPADF�`gf=M ¡ Ekd�C)`gC·O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOÍ�&�

�IO¢��O�� ¡ X[f�M)H3X[^D^D`PHzêz\7`PH�ELM3AaX[f OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOÍ�L¨
�IO¢��OÉ¦ ©zVYM3d�ELM)XkH�CzEkf�F ¡ X[f�M)H3X[^D^D`gF�@ÔH3X�VY`gC3C)`gC O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤��¡
�IO¢��O¢¡ ¡ X�XkH�F�Aef�ELM3AaX[fEkf�F ¡ X[Z£Z1d�fBADVPELM3AaX[fn©zZ]X[fIh ¡ X[f�M)H3X[^D^D`PH�C�Ekf�Fnöz`gVPADC3ADX[fnë�ELçk`PHJC O¤��¡
�IO¢��O£� ¡ X[f�M)`���M�Ekf�F ï f=j�AaH3X[fBZ]`gf=M°OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤���

�IO¢C ©�\�\B^a¢�ADfIh'M3?I`�X�`Poªë�X�F�`g^�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤���
° ÜÎ�?p&wxq4��b� � �2wxp�q°Ü7uauawx�q����«ÙVÏÐt���Â�xq Ñ�Ò

��O�� _�EkV3ç�hkH3X[d�f�F O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤�k¨
��OÉ¦ >@?I`�÷zAa`PH�ELHJV�?�ADVPEk^ ì ELKN`PMã¢ ¡ X[f=M)H�X[^ ì M)H�d�VYM3d�H3`cM)Xg@ÔH�`Pjk`gf=M2��H�Aa`gf�F�^D¢7�øAaH3`�©zVPVPADFI`gf�M3C
O�O�OcO	¨�¡
��O¢¡ >@?I`�©zVPVPADFI`gf�MW©zf�Ek^a¢�C3ADC�ízC3ADfIh ì > ©zë½@ OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOD�P§[¦

��O¢¡�O�� @:H3X �IADZGELM)` ï jk`gf=M3C O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOD�P§[¦
��O¢¡�OÉ¦ @q?=¢�C3ADVPEk^Ð@:H3X�VY`gC3CD��EkAD^edIH3`gC�Ekf�Fnöz¢�C)KÊd�f�VYM3AaX[f�Ek^7QÆf�M)`PH�EkVYM3AaX[f�CcOcO�O�O�OcO�O�OcO�O�OcOD�P§ �
��O¢¡�O¢¡ >@?�` ¡ X[f=M)H�X[^D^a`PH�C�XkKøM3?I`�©zAaH�VYHJELKNM�Ekf�F��Î`gEL\7X[f�CýO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOD�P§ �
��O¢¡�O£� >@?�`�© ¡ ï EkfBFë�ADC�C3AaX[fö+AaH3`gVYM)XkHèOcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOD�g¦L§
��O¢¡�O¢� >@?�`�©?�Ö© ¡ ì ê+\�`PHJELM)XkH�CóO�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOD�g¦�¡
��O¢¡�O¢C >@?�`�÷�Aah[?�`PHWå<`Pjk`g^DC@XkK ¡ X[f=M)H3X[^ O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOD� ¡k¦

��O£� ¡ X[f�VP^ed�C3AaX[f�C¬K�H3X[Z M3?I`^�IH�Aa`gf�FB^a¢7�øAaH3` ï ��EkZ]\_^a`]O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOD���v�

y�y�y Ó�#&�("$ÔÕ¸d¹ 8:ºÖ» {v×Ø
Ì Ù����w��?q4q4prw����t���%Þª�q4prt���w��?�Ù�ht�s(q4p�� � �]�1q��«� � �1w���¯�<Ý¬Ü`Ú
o |aÇ �

C�O�� ë°ELç�ADf�h ì ELK�`PM´¢ ï þ7XkH3M3C ¡ X[C3MÆé ï þ7`gVYM3Aajk`	O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOD�����
C�OÉ¦ >@?I`�îWX[^a`�XkK ì ¢�C)M)`gZ ï f�h[ADfI`P`PH�ADf�hsAef ì ELKN`PMã¢óO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOD� ���
C�O¢¡ © ì ¢�C)M)`gZ ì ELK�`PM´¢ ï f�h[ADfI`P`PH�ADf�hK@:H3X�VY`gC3C@O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOD� ���

C�O¢¡�O�� ë°Ekf�ELhk`gZ]`gf�M OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOD� �k¦
C�O¢¡�OÉ¦ ï fIh[ADfI`P`PH�AefIh]ö�`Pjk`g^DXk\BZ]`gf�M	OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOD� ��¡
C�O¢¡�O¢¡ êz\7`PH�ELM3ADX[f�C O�OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOD� �r�

� � � ��t��«q����1t��x� |4°�°
��O�� öz`Yl_f�ADf�hG©�VPVPADF�`gf=M3C@EkfBFní�fBEkVPVY`P\�M3ELbB^a`�åâX[C3C)`gC1O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOD� ���
��OÉ¦ ì ¢�C)M)`gZ	÷zE&BgELH�F�C�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOD� � �

��OÉ¦�O�� özH�E;oWADfIhGM3?�` ì ¢�C3M)`gZÖ_¬X[d�f�F�ELH�AD`gC O�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOD� ���
��OÉ¦�OÉ¦ QÆFI`gf�M3AaKN¢�ADfIhsM3?I`1÷�Aah[?Ié´å<`Pjk`g^ ì ¢�C)M)`gZ�÷zE&BgELH�F�C OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOD� CL§

��O¢¡ ì ¢�C)M)`gZ ì ELKN`PMã¢xîW`gÿ�dBAaH3`gZ]`gf�M3C@Ekf�F ¡ X[fBC)M)H�EkADf�M3C!OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOD� C�¡
��O£� >@?I` ì ELKN`PMã¢ ¡ X[f=M)H�X[^ ì M)H�d�VYM3d�H3`ýO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOD� C�C

��O£�IO�� >@?�` ì ELKN`PMã¢ ¡ X[f=M)H�X[^ ì M)H�dBVYM3dIH3`+KNXkH�EG>â`gVJ?�f�ADVPEk^ ì ¢�C3M)`gZ O�O�OcO�O�O�OcO�O�OcO�O�OcOD� C �
��O£�IOÉ¦ ì ELK�`PM´¢ ¡ X[f=M)H3X[^ ì M)H�d�VYM3dIH�`gC�ADf ì X�VPADEk^ ì ¢�C)M)`gZGCèOcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOD�1��§
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��O�� äzX[Ek^DCWKNXkH�EªXW`Po ÷�E&BgELHJFn©�fBEk^a¢�C�ADC�>â`gVJ?�f�ADÿ�dI`·O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOD�1�L¨
��OÉ¦ >@?I` ì >D@7©+@:H3X�VY`gC�C%O�OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOD� �L§
��O¢¡ QÆFI`gf=M3ADKN¢�ADfIh�@ XkM)`gf=M3AeEk^D^a¢x÷�E&BgELH�F�X[d�C ¡ X[f�M)H3X[^<©zVYM3AaX[f�Ce� ì M)`P\«�1� O�O�OcO�O�O�OcO�O�OcO�O�OcOD� ��¡
��O£� öz`PM)`PH�ZGADfBADfIhG÷�X;oªízf�C3ELK�` ¡ X[f�M)H3X[^<©zVYM3AaX[f�C ¡ X[d�^DFnê+VPVPdIHe� ì M)`P\°¦ �¬OcO�O�O�OcO�O�OcO�O�OcOD� ��C

��O£�IO�� ì M)`P\°¦LE�\q©zdIh[Z]`gf�M@M3?I`�VYX[f�M)H3X[^<C)M)HJd�VYM3dIH3`coWADM3?x\�H3X�VY`gC3C@Z]X�FI`g^DC O�OcO�O�OcO�O�OcOD� � �
��O£�IOÉ¦ ì M)`P\�¦�bÐ\:öz`PM)`PH�ZGADf�`�?IX;o ?�E&BgELH�FIX[d�CWVYX[f=M)H3X[^âEkVYM3AaX[f�CWVYX[dB^DFxX�VPVPd�H@O�OcO�O�OcO�O�OcOD� � �
��O£�IO¢¡ ì M)`P\°¦LV&\ ¡ X[f�C�ADFI`PH�M3?I`�FI`PhkHJEkF�ELM3AaX[fXkKRVYX[f�M)H3X[^DC@X�jk`PHWM3ADZG`�OcO�O�O�OcO�O�OcO�O�OcOD�g¨k¦

��O¢� ÷zd�ZGEkf ¡ X[f�M)H3X[^D^D`PH�CÄO�OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOD�g¨�¡
��O¢C ízC3ADfIh ì >2@�©ªX[f�êzH�h[Ekf�AYBgELM3AaX[f�Ek^ ¡ X[Z]\7X[fI`gf�M3C�XkK M3?�` ì ELKN`PMã¢ ¡ X[f�M)H3X[^ ì M)H�dBVYM3dIH3`�OcO�O�OcOD�g¨�C

��O¢C�O�� @:H3XkhkH�EkZGZGELM3AeV�Ekf�F�êzH�h[Ekf�AYBgELM3AaX[f�Ek^tî�ADC)çx©�fBEk^a¢�C�ADCýO�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOD�g¨�C
��O¢C�OÉ¦ ä+EL\°©�fBEk^a¢�C�ADC%OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOD�g¨ �
��O¢C�O¢¡ ÷zE&BgELH�F�©zf�Ek^a¢�C3ADC�M)X£QSFI`gf�M3AaK�¢xêzH�h[Ekf�AYBgELM3AaX[f�Ek^âEkf�Fi@ÔH�XkhkH�EkZGZGELM3ADVcî�ADC)ç�C�OcO�O�OcO:¦L§k§
��O¢C�O£� ízC)`�XkKøM3?I`�©zf�Ek^a¢�C3ADC�Ekf�FA@{XkM)`gf�M3ADEk^ ï ��M)`gf�C3AaX[f�C O�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO:¦L§[¦
��O¢C�O¢� ¡ X[ZG\BELH�ADC)X[fBC�oWAaM3?>{H�EkF�AaM3AaX[fBEk^�@ÔH3XkhkH�EkZ£ZGELM3ADVcîWAeC)çm©zf�Ek^a¢�C3ADC�>{`gV�?�fBADÿ�d�`gCqO�O�OcO:¦L§ ¡

��O©� î@`Yé ï fIh[ADfI`P`PHJADfIhÄE ì X�VPADXLé´>â`gVJ?�f�ADVPEk^ ì ¢�C)M)`gZ�\Þ@:?�ELHJZGEkVY`gdIM3ADVPEk^ ì ELK�`PM´¢ñEkf�FñM3?I`�¦+AaX �4�>{H�ELhk`gFI¢ OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO:¦L§ ¡
��O©��O�� >@?�` ï jk`gf�M3C ì dIH�H3X[d�f�F�AefIh�M3?I`1©W\�\BH3X;jLEk^tEkf�F��ñAaM3?�FIHJEgo�Ek^tXkK¦+AaX1��� O�O�OcO�O�OcO:¦L§&�
��O©��OÉ¦ ©zf�Ek^a¢�C3ADC�XkKøM3?I`�¦+AaX �4� ¡ EkC)` O�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO:¦L§ C

��O¢� ¡ X[Z]\_ELH�ADC)X[fxXkK ì >D@7©ªoWAaM3?>{H�EkF�AaM3ADX[f�Ek^7÷�E&BgELH�F�©�fBEk^a¢�C�ADC�>â`gVJ?�f�ADÿ�dI`gC�O�O�OcO�O�OcO�O�OcO:¦����
��OÉ¨ ì d�Z£ZGELH3¢ O�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO:¦��g¦
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�P§�O¢¡�O��P§ ì ¢�C)M)`gZ ¡ `PH3M3A l_VPELM3ADX[ftiIë�EkADf�M)`gf�Ekf�VY`ki�Ekf�F ï jkX[^DdIM3AaX[f OcO�O�OcO�O�O�OcO�O�OcO�O�OcO:¦k¨k¦
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���LO£�%özX�VPdBZ]`gf=M3AefIhGM3?I` ì ELK�`PM´¢ ¡ X[f=M)H3X[^ ì M)H�d�VYM3dIH�`]O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO:¦k¨k¨
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jlkJm1nporqtsOu �pvxwzyt{S| q7} {~��r� qt� ��� k�� {~ q��q7� �r� }Jq �| k\�pm ��{��r� q�o�n�� � nporq {~�� ��orq �r� npo�kJ��q |��r� �p��� �|�� � � q |
~ o {1y����y�y q�o ���X�-��� u�� { k ��� npo�q�}�q �|�����{ � { oro {1� k { �G��� � k�� � � � n � q � ��q � �q7��q |�y q �r� } ��� � k�� ����{ mq �r� q�o
�¡k �r�
� kJm ��{ �¢q�o �X� k��pm£��orq ��� nporq � � � n � q �¤�r� q �r� �p� ��{ o�np� � npo�q�¥orq � n¥} � k��pm£k�� ~ o � m y q7� �r�¤¦ q7k��pm§��o {©¨ q7� � q | �
� � |�ª � � }�}J«¬}�q �| k��pm ��{ �¢q�o ��{ �¥�pq7}k�� ¨ npor« � � |V®�{ o¯q7°On�kJ� y q7� �±~�� k\}�nporqu

q��q7� �r�q�³²7�C� u�´ {�r�±{~ � {�r�X� k { � �µ��� �q ¦ q�q7� | q��q7} { �¢q |£��{ orq���orq � q7� �¶�r� q¤q��q7� �r� k�� � mo � � � k�� � } ~�{ o y � ¦ n �
�r� q�n�� | q�o�}J«Sk��pm yt{S| q7}·k �¤�r� q ���y qu�jlkJm1nporq¬sOu¹¸ �r�p{ � ��� �ºq�» �y �¥}Jq ~�{ o �r� qto�n�� � nporq {~±� ��orq �r� npo�kJ��q |
�r� �p�¼u

½¯� q�n � q {~ q��q7� �+¾ � ��� k�� yt{S| q7} �x{~ � � n ���X� k { � ���� k y � { o �r� � � k y �¥}�k\� �X� k { � �¿~5{ o �r� q�� � «ºq7�pm1k\�pq�q�o �
| q � k�m1� ~�{ o �r�X~ q � «u�À ~¶� � � ����k | q7� � k � � � n � q |Á¦ « � � ��� k�� {~ q��q7� �r� � �r� q7� �r� q yt{1���¤{¦ �Ok { n � ��orq��q7� � kJ�q
y q �� n�orq¶k �_��{¤¦ orq � � �r� qµ� ��� k�� ¦ q ~�{ orq �r� qµ} {1���_{ ����npo � u·Â¶q7� � n � q �r� q yt{1�r� � {1y�y�{ ��q��q7� �r� � { � � k | q�orq | k��
�r� q � q y�{O| q7} �¶� o�q¤� {1y � { ��q7� �µ~Ã� k�}�npo�q � �]�¥orq��q7� � k��q y q �� nporq �±� q7� |���{t¦ q ~�{ ��n � q |£{ �Ä��orq��q7� � k��pm ~Ã� k�}�nporq
q��q7� �r�?Å k�����o�q �� k��pm£� {1y � { �pq7� � k�� � q�mo�k � « { o¿k�� � o {S| n���k���m�o�q | n�� |�� �¥��« ��{ orq | n¥��q �r� q�}�kJ�q7}�k ��{]{S|�{~·�r� q
q��q7� �¡{ ����nporo�k���mpu)À ~ � { oro {1� k { �Æ� � � ¦ qx��orq��q7� � q | k�� �r� q �r� ���£o<np� � nporq � ����k | q7� � � ~�{ o¯q�» �y �¥}Jq� �r� q7� �r� q
�r� �p��o�np� � nporq¤k �¯� �q�o � q | u
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ì ñ<ô ó ùIî ï��³í<ô û³õIø<ùIî ô û³ü

jlkJm1nporq�sOu�� v¯½¯� q �¥orq �r� npo<kJ��q |��r� �p�Äo�np� � nporq�q��q7� � � ��� k�� � } { �pm¬��k �r�Æy q �� nporq ���r���X� � { n�} | ¦ q �r� �q7� ��{
� ¦ orq � ��� �r� q � ��� k�� ¦ «£��orq��q7� � k��pm�k�� | kJ�Sk | n � }¥q��q7� �r� k��Äk � u

jlkJm1npo�q¡sOu��xk �·� ��� {�r�X� q | �¡k �r��y k � k�m �X� k { � y q �� npo�q ��| q � kJm1��q |���{�¦ orq � � �r� q¯� �¥� k��u ½¯� q � q y k � kJm �X� k { �
y q �� n�orq �§� o�q�q�» �y �¥}Jq �§{~��r� q yt{1��� � {1y�yt{ � | q � k�m1� � q7� � ��k�°Onpq �§¦¥�� q | { � q��q7� �+¾ � �¥� k�� yt{S| q7} ��{~
� ����k | q7� �r� � � n�� �����¦V� oro�kJq�o � � ~�{ o q�» �y �¥}�q�_��orq��q7� � k��pm �r� q¬� { � �r� � � {~µyt{ k �r� nporqt�¡k �r� �r� q y q �r� }�n � q |
k�� �r� q �r� �p� ¦ «Ä� {1�X� k���m§k � �¡k �r� �¥} �X� q � � o ¦¼{ � ��� q�q7} { o���o { �Sk | k\�pm y q �r�Æ� ��orq�q7� �¯��{ � { � �r� k�� ~ o � m y q7� �r�<� �
k�� � q�o�} { �r� � �Ãn � k\�pm �t¦ npo �r�±| k � � � o � m y£� � { �q�o | q � kJm1���Ãk��¥��orq �� k��pm �r� q y q �r� } �r� k����O��q �r�<� � � � | { �¼q�o �X� k { � � }
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��o { ��q | npo�q � ��orq | n���k���m �r� q �yt{ n�� �¯{~ ��orq �r� n�orq ��¯�r� q �r� ��� � mq �<� u
j { o �r� k �Ä� k y �¥}JqÆq�» �y �¥}�qÁk\�Ö� { }J�Sk��pm { ��}J« � � « � k\� � } ~Ã� k�}�n�orq � � | q � kJm1��k��pm ��{ ��orq��q7� � � n�� � ~�� k\}�nporq �

� { or� � �¶q7}�} uxÂ±n � q��q7� �r� k �¿� k y �¥}Jq q�» �y �¥}�q {1y k �r�¿� �]«�� { � � k | q�o �X� k { � {~�~�� � ��{ o � k�� | kJo�q7� � }J«�orq7} �X� q |
��{
�r� qÄq��q7� �r� k�� �r� q � ��� k��u w � q�» �y �V}Jq {~¿� � {1�r� k ¦ }Jq§k\� | kJorq7� ��{ o � « ��� q y k\� ~Ã� � ��{ o§k � � {1y �¼q � k � kJ�q { o
ª � � �¥��k � }��¥orq �r� npo�q � ��{ k��¥��orq �� q�qED§��kJq7����« �r���X� � { n�} | }Jq �| ��{ � {��~�{ }�} { ��k��pm �r� q£�V} � � ��{ o�q | n���q �r� q
{ �¢q�o �X� k��pmÆ��orq �r� n�orq �� �r� q �r� �p� � mq � u w � q7� { � | ~Ã� � ��{ o y kJm �Ö� ¦ q§� ��� �pmq � ��{
�r� q��¥} � � � | q � kJm1� { �q�o
� k y q �r�¥�X� orq7°On�kJorq¤� { or�q�o �¯��{§� �¢q7� |�� k y q��pq � o �r� q �r� �p�£� � k�}�q¤k � k � ��orq �r� npo�kJ��q | u

j { o y�� } � � | k�� ~5{ o y¬� }¼� {�r�X� k { � �µ~�{ o¯orq���o�q � q7� � k\�pm �r� qxq��q7� � � ��� k�� y¬� «Ä� { � �r� k\� { ��}J« �r� qxq��q7� �r�¡{ o
�r� q�« y¬� « � } ��{ � { � �r� k�� �r� q�� { � | k � k { � �¯�r�¥�X� }�q |Æ��{��r� q�q��q7� �r� u?F��q7� �r� ��orq �X� q�� { � | k � k { � �¯�r�¥�X� � � } { �pm
�¡k �r� q�»Sk ��� k��pmÆ� { � | k � k { � � �)}Jq �|���{ q��q7� �r���r���X� ��orq �X� qÄ�pq�� � { � | k � k { � � � � |���{
{ � �ÃjlkJm1npo�q£sOu�G � u ½¯� q
H	IKJ�LNM�OKPQP�OSR ¯QT¡q��q7� � }Jq �|¥�¯��{ M�OKP�PUO TQV OKJ ¯XW�VYT H T?V JZH	IKJ�L � { � | k � k { �Ä� � k\� � }Jq �|��¯��{\[ ¯ H	IK]_^ ¯ I�L ¯ J T±q��q7� �
� � k\� � }Jq �|��¯��{ ��q � �q7��q |�y q �r� }_� { � | k � k { �Áu�u�u�u

...Condition(s) `�aSbdcSe fge aSb�h i�j Condition(s)Event
2 3

Event
1

Event

jlkJm1nporq�sOu�G v!k±{ � | k � k { � � � � n � q�q��q7� �r� � � k�� � }Jq �| ��{ �pq�� � { � | k � k { � � � � k�� � � � n � q ~ n�o �r� q�oµq��q7� �r� uJuJu

½¯� q | kgl¢q�orq7����q ¦ q � ��q�q7�£q��q7� �r�¶� � | � { � | k � k { � � k ���r���X� q��q7� �r�±� orq�}\k y k � q | k�� � k y q¡� � k�}Jqµ� { � | k � k { � �
�¢q�o � k �r� n�� � k\} ��{1y q q��q7� �¤{ ����npo ���r���X� o�q � n�} �r� k��Æ�pq�� { o¤� ��� �pmq | � { � | k � k { � � uµj { o¤q�» �y �¥}Jq� �r� q �r� orq�q
� { � | k � k { � �¤�r���X� y n ��� q�»pk ���x¦ q ~�{ orq �=mV�y¬y��X¦ }Jq y k³» � nporq��¡k\}�})q�»O�¥} {O| q � �r� q¬q��q7� �<� k �¤�r� q mV�y¬y��X¦ }Jq
m �� q � { o � � � { o ���r� q y¬� q7}J�q � � � kJo7� � � |�� �r{ npo���q {~ kJm1�¥k � k { �u w �]« { ��q { o � � {�{~µ�r� q � q y¬� «ºq�»pk ����~�{ o
� �¢q�o�k {S|
{~�� k y q ¦ q ~5{ orq �r� q {�r� q�o�� �<�x{ ����npo ��� � | }Jq �|�����{ �r� qtq�»S�¥} {1� k { �Gu w �ºq��q7� � � �r� q¬q�»O�¥} {1� k { � �
��orq �X� q � �pq�� � { � | k � k { � � � � n¥� � �� n¥��� { � � o { }�}Jq | q7�pq�orm« { o ��{ »Sk\� � � q y k�� � } � k\� �r� q � kJo7u

k±� n �r� }�k � « yt{S| q7} �¿¦¥�� q |Á{ �Áq��q7� � � ��� k\� � � { o |p{1y k�� {1��{ o�} � «q�o �x{~¶� �¡k ��� � � q�q � q �¤� orq � k y �¥}Jq � � |
�r� q�orq ~�{ orq � ���¢q � }�k���mpu
Â±n ���r� q�« � o�q ��{O{º� k y �V}Jq � � | |p{ � {� k�����}�n | q�� ���X� k � �pq�q | q | ��{ n�� | q�o ���r� � |
� � « � ����k | q7� �r��{ ����npo � � |¬�p{ � ��{ ��orq��q7� ���r� q y u2n {1y q¡k y � { o �r� � � }�k y k �r�X� k { � � k��¥��}�n | q±orq7°On�kJo�k\�pm | kJorq7� �
� � n �r� }\k � « o�q7} �X� k { � �r� kJ� � � � n ¦S¨ q7� � kJ�Sk � « k�� � q7}Jq7� � k\�pm �r� q§q��q7� �r�t��{ k�����}�n | q� � n ¦S¨ q7� � k��Ok � «�k���k | q7� � k ~ «Sk��pm
� �¥� k���k��pmt� { � | k � k { � � � � � | q�»S��}�n � k { � {~l� « �r� q y k�� ~Ã� � ��{ o � u

o9pdo6prq sut	v�wyx{z}|�~��2��~���t�zS�
½¯� q�� � n �r� }_orq7} �X� k { � ��� kJ� �µ¦ q � ��q�q7� �r� q�q��q7� �r� k��Æq��q7� � � ��� k\� yt{S| q7} � � { o ¦ q � ��q�q7� |p{1y k\� { q �¯{ o � �¡k �r�
� � q�q � q � }�k���q ����� orq¤orq7°On�kJo�q |¬��{�¦ q | kJorq7� �±� � | }�k��pq � o7�Oorq���o�q � q7� � k\�pm �r� q¤� {� k { � �r���X�±�r� q¤��orq7��q | k���m q��q7� �
y n ���µ��� �q { ����nporo�q |£� � |§�r� q¤}\k��p�Sk��pm � { � | k � k { � �¶y n ���µ��� �q ¦ q�q7�£��orq � q7� �±~5{ o �r� q � n ¦¥� q7°Onpq7� � q��q7� �µ��{
{ ����npo v k ~ q��q7� �¤w ���| � {�¡{ ����npororq |Æ�r� q7� �r� q ~�{ }�} { ��k��pmtq��q7� � Â � { n�} | � {���¥� �q { ����npo�orq | u w��¿� n�� � �
q��q7� � � ��� k\� y�{O| q7} � q7�¥� { npo � mq }�k y k � q | � {� k { � �±{~ }\k��pq � oµ� � n �r� }�k � «� � � | k � k �±| kgD£��n�} ��{ o¯k y � {1�r� k ¦ }�q ��{
k���� { o�� { o �X� q � { � ¾ }�k\�pq � oµorq7} �X� k { � �r� kJ� � u k¶{ � � k | q�o �r� q ���r�X� q y q7� � � n yt{ �Sk��pm¬� � n � q � }�n¥�pm�� � ����q�o7u���nSn¥� �
�¬�r�r�X� q y q7� � � { n�} | � {�¯¦ q � }�} { ��q | k�� �r� q q��q7� �+¾ � ��� k�� yt{S| q7} {~ � � n ��� }�k � « ¦ q7� � n � q �r� q�orq k � � {¬| kJorq7� �
orq7} �X� k { � �r� kJ� ¦ q � ��q�q7� �r� q � � { u�� � �]« �ryt{ �q�o �±|p{ � {� mq � }�n��pm � � �¥��q�o � � |§�r{1y q��¢q { �¥}�q¡� �p{ mq � }�n��pm
� � ����q�o � orq¿� {���ry�{ �q�o � u·À � k � �¡k | q7}�« � ����q�� � q | � ��{ �¶q��q�o7� �r���X���r� q�orq�k ����{1y q¿orq7} �X� k { � �r� kJ� ¦ q � �¶q�q7� �r� q
� � {§� } �r�p{ npm � k �µy�� « ¦ q�°On�k � q�� {1y �¥}Jq�» � � | � { � ¾ }\k��pq � o7u
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ÀNà�æ ©� â�¨ X« ª8à-®¶ß�æ  ¨ ¦ ß ¦ ª Ý ª´á�Þ°ª ä� ª8á�ç$ßIá°á © áXá «G© à6Þ?èµï2® ² � �vª8à-ª8Þ°ª8ß³Þ°ª8àU® ©�ãI© à6Þ°á�ª8à�Þ ÜU©näXÜ ßIª´à¢ß °©n¬ á ¬ ß Ý´Ý «
ßIá°á ¬:«G© å¤Þ�¨ ¦O©n«p¬ Þ ¬ ß Ý8Ý « © » ä�Ý8¬ á°ª ãI©I± ò Ü ª Ý�© Þ Ü ª8á(ßIá°á ¬-« æ-Þ°ª�¨rà¤á°ª « æ Ý ª ª:© á�Þ ÜU©?« ß³Þ ÜU©¯« ß³Þ°ª ä á��\ª�Þ « ß7«¤àU¨IÞ
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Protective barriers to control flow
after release of hazard.  Acceptable
downtime of individual barriers
selected according to predicted
overall risk of major accidents.

Critical event:
Hazard releasecause

Root Causal
chain flow of effects

Accidental Target
victim

Public
barriers
FlowLoss of control of

major energy balance

Government

of evaluation philosophy

Staffing and management
performance as assumed for risk
analysis.  Explicit priority ranking
with reference to risk analysis.

Safety reviews, accident analyses,
comparisons across branches,
international state of the art.

Regulators, Branch Associations

Industry standards, operational Incident reports, review of company
practices, organizational structure
and internal audit practice and results

Acceptance criteria, industry
standards and regulations

Documentation of system design
basis, analysis of accident scenarios,
prediction of overall risk to society.

System Operation
System Design

and Analysis

Company
Operational reviews with emphasis
on compliance with preconditions
for safe operation.staffing, and work resources

management performance, plant
Company policy with respect to

Management

Workload and plan evaluations.
and unusual occurrences. 
maintenance of defenses, incidents, 
Logs and work reports emphasizing 

according to safety preconditions.
specifications.  Work plans 
work resources according to
Staffing, competence, and 

maintenance.
operational practice, in particular for
respect to staffing, competency, and
Preconditions of safe operation with

Staff

and repair
test, calibration, equipment faults, 
of protective systems; records of
Observations on operational state

barriers.
maintenance of safety 
Test, calibration, and

and repair time.
terms of acceptable test intervals 
Preconditions of safe operation in

Safety legislation, definitionPublic Opinion

specifications and constraints,
regulations

Work and Hazardous Process
Chain of Events

ê�ª�® ¬-°©.é�±���¹�ëÌÜU© ®�ßIá «n¬ á°á © àvì£n ãI© å ¬ àU®¶í¢¨�å ©¯Ý ¨Iâ1®�ª8á�ç�í¢ßIà-ß³® ©¯«¶© à�Þ
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« ß³Þ äSÜ%°© ß Ý ª�Þ�ï ± ² á3ßIà ©�ð ß « æ Ý�©IñUä ¨rà-á°ª8å ©� Þ ÜU© â`¨ Ý´Ý ¨~òÚª´àU®�å © á ä� ª�æ-Þ°ª�¨rà�¨Iâ�ßpß ä�ä ª´å © à�Þ äSÜ ßIª8à¦â`¨  ßIà�¨KlOá Ü ¨ °©
¨rª Ý æ Ý ß³Þ�â`¨ X«�¹

² àóª8à-ª�Þ°ª´ß³Þ°ª8àU® ©�ãI© à6ÞGª8ápßIà ©�ãI© à6ÞGÞ Ü ß³Þ?Þ  ª�®I® ©� á?ßIàóß ä�ä ª8å © à6ÞGá ©¯ô�¬U© à ä�©mõö©I± ® ±�ñ ßeò3ß ãI© Þ Ü ß³Þ
©�ðUä�©�© å-áGÞ Ü-©.÷ ß ä ç © Þ » á ä ß³æ:ß ä ª�Þjï£Þ Ü ß³Þ ñ ª8à<Þ ¬- à ñ Þ  ª�®I® ©� ánß¤ø Ý ¨~òÃ¨ ¬ Þ?Þ Ü ß³Þ ä ß ¬ á © á?â"ßIª Ý8¬U°© á�¨Iâ
Þ Ü-© â`¨ ¬ à-å-ß³Þ°ª�¨rà ± ² á�ª8à:ª�Þ°ª8ß³Þ°ª8àU® ©�ãI© à6Þ°á ñ Þ ÜU© ï�ß °©e«n¬ Þ ¬ ß Ý8Ý ï ©�ðgä�Ý´¬ á°ª ãI© [�¨rà Ý ï<¨rà © ¨Iâ�Þ ÜU©¯«
á°Þ°ß  Þ°á3Þ ÜU© ß ä�ä ª8å © à6ÞÌá ©¯ô�¬U© à ä�©I± ² ä ß³Þ°ßIá°Þ  ¨Iæ Ü ª ä æ Ý ß³Þ�â`¨ X« â"ßIª Ý8¬UX©�ä ßIà$á�Þ°ß  Þ3ø�ï�â"ßIª Ý8¬UX© ¨Iâ\Þ ÜU©
â�¨ ¬ à-å:ß³Þ°ª�¨rà ñ â"ßIª Ý8¬-°© ¨Iâ\Þ ÜU©�÷ ß ä ç © Þ ñ ¨  â�ßIª Ý´¬U°© ¨Iâ\Þ Ü-© å ©¯ä ç ±/ëÚÜU© á © ª´à-ª�Þ°ª8ß³Þ°ª8à-®�â�ßIª Ý´¬U°© á/ß X© ß Ý á°¨
è�ø�ï¢å ©�ù à-ª�Þ°ª�¨ràuú «p¬ Þ ¬ ß Ý8Ý ï ©�ðUä�Ý8¬ á°ª ãI© ßIà-å ä ¨rà-á�Þ°ª�Þ ¬ Þ © Þ Ü-© ø:ßIáXª ä.©�ãI© à6Þ°á�¨Iâ�Þ ÜU©�© ï  ¨Iø:ß³ø:ª Ý ª´á�Þ°ª ä
®�ª8á�ç ² áXá © á°á «G© à6Þ «µ« ¨gå ©¯Ý ª8à$ª8Þ°áÌá°ª « æ Ý�© á�ÞÃâ`¨ X« ©üû �1ý ñ æ ±8û¯égûQ«R±

ëÌÜ-© á ©¯Ý�©¯ä Þ°ª8¨rà¶¨IâZÞ ÜU© â�ßIª Ý´¬U°© ¨IâZÞ ÜU© â`¨ ¬ à:å-ß³Þ°ª�¨rà ñ¯÷ ß ä ç © Þ ñ ¨  å ©¯ä ç�ßIá�Þ ÜU© ª8à:ª�Þ°ª8ß³Þ°ª8àU® ©�ãI© à6Þ�ª8á/ß  øvª�Þ  ß  ï ñ
ßIáÌò ©pÜ ß ãI© á ©�© à ñ ßIà-å ©¯Ý ª « ª8à:ß³Þ © á3â  ¨ «Ðä ¨rà-á°ª8å ©� ß³Þ°ª�¨rà%æ  ª8¨ Ì©�ãI© à�Þ°á Ý�© ßIå-ª´àU®GÞ�¨�Þ ÜU©¯« á ¬-äSÜ ßIá « ßIà ¬ â"ß ämþ
Þ ¬U ª´àU®¦¨ pä ¨rà-á�Þ X¬-ä Þ°ª8¨rà�æ  ¨Iø Ý�©¯« á ±pëÌÜ-© â"ßIª Ý8¬-°© ¨IâÃÞ ÜU© â�¨ ¬ à-å-ß³Þ°ª8¨rà ñ â`¨ �©�ð ß « æ Ý8©Iñ�« ª�® Ü Þ�ø ©nX©¯Ý ß³Þ © å�Þ�¨
Þ ÜU©?¬ á © ¨Iâ/ª8àUâ ©� ª�¨ (ä ¨rà-á�Þ X¬:ä Þ°ª�¨rà « ß³Þ ©� ª8ß Ý á(ò Ü ª äXÜZñ ª8à¢Þ ¬U à ñO« ß¯ï¢ø ©�°©¯Ý ß³Þ © å¤Þ�¨%ø ¬ å-® © Þ(å ©�ùuä ª © à ä ª © á�¨ 
Ý ß ä ç�¨Iâ�®I¨ ãI©� à «G© à6Þ�¨ ãI©� á°ª�® Ü Þ ±
ÿNàößIå:å-ª�Þ°ª�¨rà ñ Þ ÜU©�X© åU¨ © á�àU¨IÞ�á ©�©¯« Þ�¨£ø © ßIà6ï °© ßIá�¨rà â�¨  ßIáXá ¬-« ª8à-®<Þ Ü ß³Þ%ª8à-ª�Þ°ª´ß³Þ°ª8àU®·â"ßIª Ý8¬U°© á¦ß °©

«n¬ Þ ¬ ß Ý8Ý ï ©�ðUä�Ý8¬ á°ª ãI© ßIà:å�Þ Ü ß³Þ�¨rà Ý ï ¨rà © á�Þ°ß  Þ°á�Þ ÜU© ß ä�ä ª8å © à�Þ ñ�©�ðUä�© æ-Þ�æ ©�XÜ ß³æ:áGß³®rßIª8à�Þ�¨£á°ª « æ Ý ª�â�ï Þ ÜU©
« ß³Þ ÜU©¯« ß³Þ°ª ä á ± ÿLà�ß ä�ä ª´å © à�Þ°á ñ á ©�©¯« ª8àU® Ý ï<ª´à-å © æ © à-å © à6Þpâ"ßIª Ý8¬-°© á « ß¯ï Ü ß ãI© ß ä ¨ «¶« ¨rà�á�ïgá�Þ ©¯« ª ä�ä ß ¬ á ©
è�¨Iâ�Þ © à�àU¨IÞGß¤â�ßIª Ý´¬U°© ú.Þ Ü ß³Þ °© á ¬-Ý Þ°á?ª8à ä ¨rª8à ä ª8å © à6Þpâ"ßIª Ý8¬UX© á ± êU¨ G©�ð ß « æ Ý�©Iñ Þ Ü-© á°ß «G© æ °© á°á ¬U°© ánÞ�¨ ¬ á ©
ª8àUâ ©� ª�¨ G« ß³Þ ©� ª8ß Ý á¶ª8àóÞ Ü-© â`¨ ¬ à-å-ß³Þ°ª�¨rà « ß~ï °© á ¬-Ý Þ¶ª´àóÞ ÜU© ª �¬ á © ª8àóÞ ÜU©?÷ ß ä ç © Þ%ßIà-åóÞ ÜU© å ©¯ä ç ñ3Ý8© ßIå-ª8àU®
Þ�¨�ß£òÃß ãI© ä ß ¬ á°ª8à-® ä ¨rª8à ä ª8å © à6Þ ñ å © æ © à-å © à6Þ�â�ßIª Ý´¬U°© á�ª8àöß Ý´Ý Þ Ü-°©�©I± ² Ý Þ ©� à-ß³Þ°ª ãI©¯Ý ï ñ Þ ÜU© å © á°ª8®ràö¨IâpÞ ÜU©
â�¨ ¬ à-å-ß³Þ°ª�¨rà õ ß.á�ïgá�Þ ©¯« ª ä â�ß ä Þ�¨ 3 ß³Þ Ü-©� Þ Ü ßIà�ß.â"ßIª Ý8¬-°©Ì©�ãI© à6Þ õ « ß¯ï Ý�© ßIå¶Þ�¨næ °© áXá ¬U°© á/¨rà�Þ ÜU©�÷ ß ä ç © ÞÌßIà-å
å ©¯ä ç�ò ÜU© à¢á�Þ °© á°á © á ä ß ¬ á © å © â�¨ X« ª�Þ°ª © á�ª8à$Þ ÜU© â`¨ ¬ à-å-ß³Þ°ª�¨rà ±Ìëµ°© ß³Þ°ª8à-®�á ¬-äSÜe©�ãI© à6Þ°á�ßIá(ª´à-å © æ © à-å © à6Þ « ß¯ï
Ý�© ßIå$Þ�¨ ¬ à °© ß Ý ª´á�Þ°ª ä� ª8á�ç�ßIá°á © á°á «¶© à�Þ°á ±
ÿNà£Þ ÜU© � Ü ¨Iæ:ß Ý ß ä�ä ª8å © à6Þ ñ Þ ÜU©%ãI© à6Þ¶á ä�X¬ ø:ø ©�~ñ9m ß °© Þ�¨~ò ©�¯ñ ò3ß³Þ ©� á�æO¨ ¬ Þ°á ñ�°© â  ª�® ©� ß³Þ°ª�¨rà ¬ à:ª�Þ ñ ßIà-å

ã ß  ª�¨ ¬ á « ¨rà-ª�Þ�¨  ª8à-®.ª8à-á�Þ X¬:«G© à�Þ°á�ò ©�°© ß Ý8Ý ¨ ¬ Þ/¨IâZ¨Iæ ©� ß³Þ°ª�¨rà¶á°ª «n¬-Ý Þ°ßIà © ¨ ¬ á Ý ï ± ² áXá°ª�®rà-ª8à-®(æ  ¨Iø:ß³ø:ª Ý ª�Þ°ª © á�Þ�¨
ß Ý8Ý Þ ÜU© á © á ©�©¯« ª8à-® Ý ï ¬ à °©¯Ý ß³Þ © å ©�ãI© à6Þ°á�ßIà-å�ßIá°á ¬-« ª´àU®�ª8à-å © æ © à-å © à ä�© òÃ¨ ¬-Ý å Ý�© ßIå¶¨rà © Þ�¨.ø ©¯Ý ª ©�ãI© Þ Ü ß³Þ/Þ Ü ª8á
ß ä�ä ª8å © à6Þ.ò3ßIá «G©�°©¯Ý ï¤ß « ß³Þ�Þ ©� ¨Iâ�ß%¨rà ä�©�þ ª8à þ ß þjÝ ª8â © Þ°ª «¶©¶ä ¨rª8à ä ª8å © à ä�©I± ² æ  ¨Iø:ß³ø:ª Ý ª´á�Þ°ª ä� ª´á�ç¢ßIá°á © á°á «G© à6Þ
ø:ßIá © åó¨ràÊßIà ©�ãI© à�Þ äSÜ ßIª8à « ¨�å ©¯Ý3« ¨rá°Þ Ý ª�ç ©¯Ý ï òÃ¨ ¬-Ý å Ü ß ãI© Þ °© ß³Þ © åÊÞ ÜU© á ©�ä ¨rà-å-ª8Þ°ª�¨rà-á?ßIá¶ª8à-å © æ © à:å © à�Þ
â"ßIª Ý8¬U°© á�ßIà-å Þ ÜU© à ä ß Ý8ä�¬-Ý ß³Þ © å Þ ÜU© ª nä ¨rª8à ä ª8å © à ä�© ßIápø © ª´àU®�á�¨ X©¯« ¨IÞ © ßIápÞ�¨¢ø © ø © ïI¨rà-å ä ¨rà-á°ª8å ©� ß³Þ°ª�¨rà ±
® © ßIá°¨rà ñ ª´à Ü ª8áÚæO¨Iæ ¬-Ý ß  ngòÚª8á°á k�ÜU©�© á © í¢¨gå ©¯Ý ¨Iâ�ß ä�ä ª´å © à�Þ ä ß ¬ á°ß³Þ°ª8¨rà¢øvßIá © å�¨rà¤å © â © à-á © ª´àeå © æ-Þ Ü\ñ åU¨ © á
Þ ÜU© áXß «G©Iñ ß  ® ¬ ª8àU®�Þ Ü ß³Þ/ª8à?® © à ©� ß Ý � Þ ÜU©�äXÜ ßIà ä�© á/¨IâZá ¬-äXÜ ß�Þ  ß ÷�©¯ä Þ�¨  ïG¨Iâv¨Iæ:æu¨  Þ ¬ à-ª�Þ�ï ù à-å:ª8àU® Ý ¨6¨Iæ Ü ¨ Ý�© á
ª8à¤ß Ý8Ý Þ ÜU© å © â © à ä�© á © á°ª äQ« ß³Þ�ßIà�ï¢¨rà © Þ°ª «G© ª8á ãI©� ï�á « ß Ý8Ý ª8à-å ©�© åy� ©üû�� ý ñ æ ±�éKº��Ã«R± ² á�á ¬ ®I® © á�Þ © å © ß SÝ ª ©�¯ñ
ß ä�Ý ¨rá ©�¦Ý ¨�¨Iç�ß³Þ�� Ü ¨Iæ:ß Ý ßIà-å ñ ª8à-å ©�© å ñ�« ¨rá°Þ¦ß ä�ä ª8å © à6Þ°á¦æ:ßIª8à6Þ°á�ß ô�¬ ª�Þ © å:ªgl ©�X© à�Þ¶ævª ä Þ ¬U°© ßIà-åöá Ü ¨QòÚá
Þ ÜU© á © ò ©�X© àU¨IÞ  ßIà-åU¨ « â"ßIª Ý8¬UX©G©�ãI© à�Þ°ápø ¬ Þ.ò ©�°©¶X©¯Ý ß³Þ © å Þ�¨ © àU®rª8à ©�©� ª´àU®�ßIà-å « ßIà-ß³® ©¯«G© à6Þnå ©¯ä ª´á°ª�¨rà-á
á�Þ ©¯«¶« ª8àU®Gâ  ¨ « ä ¨ «¶« ¨ràeá�ï�á°Þ ©¯« ª ä â"ß ä Þ�¨  á ±
í¢¨rá�Þ�ß ä�ä ª8å © à�Þ°á.ª´à¢ò ©¯Ý8Ýüþ å © á°ª�®rà © å�á�ïgá�Þ ©¯« á.ª´à ã ¨ Ý�ãI© Þ�ò�¨e¨ .« ¨ °©¶Ý ¨Qò þ æ  ¨Iø:ß³øvª Ý ª�Þ�ï ©�ãI© à�Þ°á�¨ ä�ä�¬UX ª8àU®

ª8à<Þ ÜU© òÃ¨  á�ÞnæO¨rá°á°ª�ø Ý�©¶ä ¨ « øvª8à-ß³Þ°ª�¨rà ± ò ÜU© à æ © ¨Iæ Ý�© ß³Þ�Þ ©¯« æ-ÞnÞ�¨¤æ °© å-ª ä Þ�á°ï�á�Þ ©¯«  ª´á�ç ñ Þ ÜU© ï ©�ð æ Ý ª ä ª8Þ Ý ï
¨  ª « æ Ý ª ä ª�Þ Ý ï «p¬:Ý Þ°ª�æ Ý ï ©�ãI© à6Þ°á?òÚª�Þ Ü£Ý ¨~ò æ  ¨Iø:ß³ø:ª Ý ª8Þjï õ ßIá°á ¬-« ª8àU®�ª8à-å © æ © à:å © à ä�©mõ ßIà-å ä ¨ «G© ¨ ¬ ÞnòÚª�Þ Ü
ª « æO¨rá°áXª�ø Ý ï(á « ß Ý8Ý à ¬-« ø ©� á ñ ò ÜU© à ñ ª8à�â�ß ä Þ ñ Þ ÜU©�©�ãI© à�Þ°á ß X© å © æ © à-å © à�Þ ±�ëÌÜ ª8áµå © æ © à-å © à ä�©/« ß¯ï.ø ©/X©¯Ý ß³Þ © å
Þ�¨ ä ¨ «¶« ¨rà¤á�ï�á°Þ ©¯« ª ä â"ß ä Þ�¨  á(Þ Ü ß³Þ�åU¨¦à-¨IÞ(ß³æ-æ © ß  ª8àeßIà ©�ãI© à�Þ äSÜ ßIª8à ± í¤ß äXÜ ¨ Ý�ä ß Ý´Ý áÌÞ Ü ª´áÌæ ÜU© à-¨ «G© àU¨rà
Þ ÜU© '_V H	IKJ V M4M§O V J�M V Rñð:J�M�ð ©üûSì£ìK«R±��³±
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² à ¬-« ø ©� ¨Iâ � ä ¨rª8à ä ª8å © à ä�© áX� ä ¨rà6Þ  ª�ø ¬ Þ © åÊÞ�¨<Þ ÜU©¤ë ª�Þ°ßIà-ª ä ß ä�ä ª8å © à6Þ�ßIà-å�Þ ÜU© á ¬ ø:á ©¯ô�¬U© à�Þ Ý ¨rá°á¶¨Iâ
Ý ª�â ©I± êU¨ ?©�ð ß « æ Ý�©Iñ Þ ÜU©�ä ß³æ-Þ°ßIª8à£òÃßIáp®I¨rª8àU®¤â"ß  Þ�¨�¨¢â"ßIá�Þpâ`¨ n©�ð ª´á�Þ°ª8àU® ä ¨rà:å-ª�Þ°ª�¨rà-á ñ ß¢æ  ¨Iæ ©� ò3ß³Þ äXÜ â�¨ 
ª ä�© ø ©� ®ránò3ßIáGàU¨IÞpç © æ:Þ ñ Þ ÜU© á Ü ª�æ£ò3ßIáGàU¨IÞ ä ß ° ïgª8àU® © à-¨ ¬ ® ÜóÝ ª�â © øu¨rß³Þ°á ñ�Ý ª�â © øu¨rß³Þnå  ª Ý´Ý á�ò ©�°© àU¨IÞ ÜU©¯Ý å ñ
Þ ÜU©�Ý ª�â © øO¨rß³Þ°á3ò ©�°©pÝ ¨~ò ©�°© å�æ  ¨Iæ ©�SÝ ï¶ø ¬ ÞÌß X ßIàU® ©¯«G© à6Þ°áÚâ�¨ Ú« ßIà:à-ª8àU®?Þ ÜU©¯« ò ©�°© ª8à-á ¬ D ä ª © à�Þ ñ ßIà:å$Þ ÜU©
 ßIå-ª8¨$¨Iæ ©� ß³Þ�¨  ¨rà<ß¢à © ß  ø�ï¤á Ü ª�æ·ò3ßIápßIá Ý8©�© æ<ßIà-å<á°¨eå-ª8å·àU¨IÞ ÜU© ß  Þ ÜU© å-ª8á�Þ °© áXá ä ß Ý8Ý)± í¢ßIà6ï�¨IâÃÞ Ü-© á ©
©�ãI© à6Þ°á¦¨ %ä ¨rà-å-ª8Þ°ª�¨rà-á « ß~ï�ø ©eä ¨rà-á°ª8å ©�°© åÊª8à:å © æ © à-å © à6Þnø ¬ Þ�ß³æ-æ © ß ¦Ý8© á°á�á�¨ ò ÜU© àÊò ©¤ä ¨rà-á°ª8å ©� Þ Ü ß³Þ
¨ ãI©�Sä ¨rà ù å © à ä�© å ¬U© Þ�¨¶ª8à ä ¨ °°©¯ä Þ © àU®rª8à ©�©� ª8àU®?ßIà-ß Ý ïgá © á�ß³øO¨ ¬ Þ3Þ ÜU© á°ß³â © Þjï%ßIà-å ¬ à-á°ª8à-ç1ß³ø:ª Ý ª�Þjïn¨Iâ�Þ ÜU© á Ü ª�æ
« ¨rá�Þ Ý ª�ç ©¯Ý ï ä ¨rà�Þ  ª�ø ¬ Þ © å�Þ�¨<Þ ÜU©�©�ðUä�© á°á°ª ãI© á�æ ©�© å ñ Þ Ü-©eÝ ß ä çó¨Iâ�ß·æ  ¨Iæ ©� òÃß³Þ äSÜZñ ßIà-å�Þ ÜU© ª8à-á ¬ D ä ª © à�Þ
à ¬-« ø ©� ¨Iâ Ý ª8â © øO¨rß³Þ°áÌßIà-å¢å  ª Ý´Ý á ± ëÌÜ ß³ÞÌÞ Ü-©pä ¨ Ý8Ý ª´á°ª�¨rà�¨ ä�ä�¬-°°© åeß³Þ(à-ª�® Ü Þ ä ¨rà�Þ  ª�ø ¬ Þ © åeÞ�¨�Þ ÜU© ª ä�© ø ©� ®�àU¨IÞ
ø © ª8àU® © ßIáXª Ý ï·á ©�© à ñ�« ßIå © ß³ø:ßIà-åU¨rà-ª´àU®eá Ü ª8æ « ¨ °© å-ªgD ä�¬-Ý Þ�Þ Ü ßIà ª8Þ.ò�¨ ¬:Ý å Ü ß ãI© ø ©�© à å ¬U ª8à-®$Þ ÜU© å-ß~ï ñ
ßIà-å$ò3ßIáÌß?â"ß ä Þ�¨  ª´à¦ò Ü ï�Þ ÜU© à © ß  ø�ï%á Ü ª�æ » á3¨Iæ ©� ß³Þ�¨  òÃßIáÌßIá Ý�©�© æ ©üûSì"��«R± ² á°á ¬-« ª8àU®?ª8à-å © æ © à:å © à ä�©�ÜU©�°©
Ý�© ßIå-áÌÞ�¨�ß Ý ß  ® ©.¬ à-å ©�°© á�Þ°ª « ß³Þ © ¨IâµÞ Ü-© Þ X¬U©� ª´á�ç ±
² àU¨IÞ ÜU©� æ  ¨Iø Ý�©¯« ª8à£æ  ¨Iø:ß³øvª Ý ª8á�Þ°ª äG ª8á�ç£ßIá°á © á°á «G© à�Þeèµï2® ² únª8ánÞ ÜU©$©¯« æ Ü ßIá°ª8án¨ràóâ�ßIª Ý8¬U°©�©�ãI© à�Þ°á õ

å © á°ª8®rà ©�° ¨  á�ß X©n¬ á ¬ ß Ý8Ý ï�¨ « ª�Þ�Þ © å�ßIà-å¢¨rà Ý ï ä ¨ «G© ª8à6Þ�¨�Þ ÜU©nä ß Ý´ä�¬-Ý ß³Þ°ª�¨rà¢ª8à-å-ª X©¯ä Þ Ý ï%Þ ÜU ¨ ¬ ® Ü Þ ÜU© æ  ¨Iø þ
ß³ø:ª Ý ª�Þjï$¨Iâ�Þ Ü-© â"ßIª Ý8¬UX©�©�ãI© à6Þ ± ² ä�ä ª´å © à�Þ°á�ª8à ã ¨ Ý�ã ª8àU®�åUï�á°â ¬ à ä Þ°ª�¨rà-ß Ý ª´à�Þ ©� ß ä Þ°ª8¨rà-á�ß « ¨ràU®$àU¨rà þ â"ßIª Ý ª8à-®eè�¨Iæ þ
©� ß³Þ°ª�¨rà:ß Ý ú ä ¨ « æO¨rà © à6Þ°á ñ ª ±W©I±�ñ-ä ¨ « æO¨rà © à6Þ�ª8à�Þ ©� ß ä Þ°ª�¨rà�ß ä�ä ª8å © à6Þ°á ñ ß °©.¬ á ¬ ß Ý8Ý ï¶à-¨IÞ ä ¨rà-á°ª8å ©�X© å ± n�ï�á°Þ ©¯« ª ä
â"ß ä Þ�¨  áÌß Ý á�¨¶ß X© à-¨IÞ °©Em:©¯ä Þ © å ± ÿNà�Þ ÜU© ¨KlZá Ü ¨ °© ¨rª Ý æ Ý ß³Þ�â`¨ X«¸©�ð ß « æ Ý�© ß³Þ�Þ ÜU© ø © ®rª8à:à-ª8àU®p¨Iâ�Þ Ü ª8á�á ©¯ä Þ°ª�¨rà ñ
Þ ÜU© Þ S¬U© æ  ¨Iøvß³ø:ª Ý ª�Þ�ï�å © à-áXª�Þjï�â ¬ à ä Þ°ª�¨rà$â�¨  Þ ÜU© â"ßIª Ý8¬-°© ¨Iâ�Þ ÜU© å ©¯ä ç « ª�® Ü Þ °©Em:©¯ä ÞÚßGæO¨�¨  å © á°ª8®rà$â`¨  Þ ÜU©
ä ¨rà-å-ª8Þ°ª�¨rà-á\Þ Ü-© å ©¯ä ç «p¬ á�Þ�òÚª8Þ Ü á�Þ°ßIà-å�è"ß Ü�¬-« ßIà�å © á°ª�®rà ©�X ¨  úO¨ ~ñ ßIá�àU¨IÞ © å?ß³øO¨ ãI©Iñ Þ ÜU©Ã¬ á © ¨Iâ-ª8à-ßIå ©¯ô�¬ ß³Þ ©
ä ¨rà-á�Þ S¬-ä Þ°ª�¨rà « ß³Þ ©� ª8ß Ý áÌå ¬-© Þ�¨ Ý ß ä ç%¨Iâ�®I¨ ãI©� à «G© à�Þ�¨ ãI©� áXª�® Ü Þ�¨  æ  ¨ ÷�©¯ä ÞÌø ¬ åU® © Þ Ý ª « ª8Þ°ß³Þ°ª�¨rà-á ±

ò ÜU© à Ü ª8á�Þ�¨  ª ä ß Ý å-ß³Þ°ß�ª´á ¬ á © å�Þ�¨nå © Þ ©�X« ª8à © Þ Ü-© â"ßIª Ý8¬U°© æ  ¨Iø:ß³ø:ª Ý ª�Þ°ª © á ¬ á © å¦ª8àGÞ ÜU© ï%® ² ñ àU¨rà þ â"ßIª Ý8¬U°©
â"ß ä Þ�¨  á ñ á ¬-äSÜ ßIá�å © á°ª�®rà ©�° ¨  á%¨ e¬ à-áXß³â ©·« ßIà-ß³® ©¯«¶© à�Þ�å ©¯ä ª´á°ª�¨rà-á « ß~ï å-ª³l ©� ø © Þjò ©�© à Þ ÜU©·Ü ª´á�Þ�¨  ª ä
á�ïgá�Þ ©¯« á�â  ¨ « ò Ü ª äXÜ Þ ÜU© å:ß³Þ°ß�ò3ßIá�å ©� ª ãI© å¤ßIà-å�Þ ÜU© á�ïgá�Þ ©¯« ¬ à-å ©�(ä ¨rà-á°ª8å ©� ß³Þ°ª�¨rà ± ÿLÞ�ª8áÚæO¨rá°á°ª�ø Ý8© è"ßIà-å
¨Iø ã ª�¨ ¬ á Ý ïöå © á°ª  ß³ø Ý8© ú¶â�¨ �© ß äSÜ ï%® ² Þ�¨öª8à ä�Ý8¬ å © ß�å © á ä� ª�æ-Þ°ª�¨rà ¨IânÞ ÜU© ä ¨rà-å:ª�Þ°ª�¨rà-á ¬ à:å ©� ò Ü ª äSÜ Þ ÜU©
æ  ¨Iøvß³ø:ª Ý ª�Þ°ª © á\ò ©�°© å ©� ª ãI© å ± ÿLâvá ¬-äXÜ ß.å © á ä� ª�æ-Þ°ª8¨rànª´á�à-¨IÞ�ª8à ä�Ý8¬ å © å ñ ª�Þ « ß¯ïGàU¨IÞ ø © æO¨rá°á°ª�ø Ý8© Þ�¨�å © Þ ©�S« ª8à ©
ò ÜU© Þ Ü-©��ä ¨rà-å-ª�Þ°ª8¨rà-á�ª8à�Þ ÜU© æ Ý ß³Þ�â`¨ X« ø © ª8à-® ©�ã ß Ý8¬ ß³Þ © å å-ªgl ©� â  ¨ « Þ Ü ¨rá © ø ¬ ª Ý Þ(æ °©�ã ª�¨ ¬ á Ý ïeÞ Ü ß³Þ « ª�® Ü Þ
á°ª�®rà:ª ùvä ßIà6Þ Ý ï£ß Ý Þ ©� Þ ÜU©¢ ª8á�ç ± ëÚÜU© ª8à6Þ  ¨gå ¬-ä Þ°ª�¨rà�¨Iâ.ß à © òÐå © á°ª�®rà�â © ß³Þ ¬U°© ¨  ¨Iâ.ß ä Þ°ª ãI©�ä ¨rà6Þ  ¨ Ý ø�ï�ß
ä ¨ « æ ¬ Þ ©��« ª�® Ü Þ�® °© ß³Þ Ý ï�ß�l ©¯ä ÞpÞ ÜU© æ  ¨Iøvß³ø:ª Ý ª�Þ�ï�¨IâÃâ�ßIª Ý´¬U°© ßIà-å·Þ ÜU©¶¬ á © â ¬-Ý à © á°á(¨IâÃå:ß³Þ°ß$â  ¨ « æ °©�ã ª�¨ ¬ á
©�ð æ ©� ª © à ä�© Þ ÜU© à$ø ©¯ä ¨ «G© á Ü ª�® Ü-Ý ï ô6¬-© á�Þ°ª�¨rà-ß³ø Ý8©I±
ëÌÜ-©�« ¨rá�ÞÚå:ßIàU® ©� ¨ ¬ á °© á ¬-Ý Þ�¨Iâ ¬ á°ª8àU®úï2® ² ß  ª8á © áÌâ  ¨ «Ðä ¨rà-á°ª8å ©� ª8àU®?¨rà Ý ï$ª «�«G© å-ª8ß³Þ © æ Ü ïgá°ª ä ß Ý â"ßIª Ýüþ

¬U°© á ±$# ß³Þ © à6Þnå © áXª�®rà ©�° ¨  á « ß~ï ø © ª�®ràU¨ X© å<ßIà-å<®I¨ ¬ à ä ¨ °°©¯ä Þ © å£å ¬U© Þ�¨¢¨ ãI©�Xä ¨rà ù å © à ä�© ª8à·Þ Ü-©� ª8á°ç
ßIá°á © áXá «G© à6Þ ± ² à ©�ð ß « æ Ý8©Iñ ò Ü ª äXÜ ª8á�ß ä ¨ «¶« ¨rà¤ø ¬ Þ(å-ßIàU® ©� ¨ ¬ áÚæ  ß ä Þ°ª ä�©Ì÷°¬ åU®rª´àU®¶â  ¨ « ª8Þ°á�ª « æ Ý ª ä ß³Þ°ª�¨rà
ª8à�ß%á ¬U æ  ª8á°ª8à-®¶à ¬-« ø ©� ¨Iâ�ß ä�ä ª8å © à6Þ°á ñ ª8á(òÚª  ª8àU®�ß ã ß Ý�ãI© Þ�¨�å © Þ ©¯ä Þ�¨rà Ý ï�Þ Ü ß³Þ�æO¨~ò ©�.Ü ßIá�ø ©�© à¤ß³æ:æ Ý ª © å
Þ�¨¶¨Iæ © à%¨ Ìä�Ý ¨rá © ª�Þ�ßIà-å$àU¨IÞ�Þ Ü ß³Þ�Þ ÜU©�ã ß Ý�ãI© æO¨rá°ª8Þ°ª�¨rà Ü ßIá�ß ä Þ ¬ ß Ý8Ý ï äXÜ ßIà-® © å ± ÿNà%¨rà ©.ä ßIá ©Iñ ßIà ² ª  êU¨ Sä�©
á�ïgá�Þ ©¯« ª8à ä�Ý´¬ å © å�ß X©¯Ý ª © â ã ß Ý�ãI© Þ�¨�ø © ¨Iæ © à © å?ø�ï.Þ ÜU© ¨Iæ ©� ß³Þ�¨  Þ�¨�æ  ¨IÞ ©¯ä Þ�ß³®rßIª8à:á�Þ ¨ ãI©� æ °© á°á ¬U ª&%¯ß³Þ°ª�¨rà ©ìÃ«R±
² á ©¯ä ¨rà:å ñ øvß ä ç ¬ æ X©¯Ý ª © â ã ß Ý�ãI© ò3ßIá�ª8à-á�Þ°ß Ý´Ý�© å�ª8à ä ßIá © Þ ÜU© æ  ª « ß  ï ã ß Ý�ãI© â"ßIª Ý�© å ±ÚëÌÜU© ¨Iæ ©� ß³Þ�¨  à ©�© å © å
Þ�¨GçgàU¨~ò Þ Ü ß³Þ�Þ ÜU©�ù: á�Þ ã ß Ý�ãI©.Ü ßIå$àU¨IÞ3¨Iæ © à © å ñ-Ü ¨~ò ©�ãI©�¯ñ ª8à�¨  å ©� Þ�¨¦å © Þ ©�X« ª8à © Þ Ü ß³Þ�Þ Ü-© ø:ß ä ç ¬ æ ã ß Ý�ãI©
«n¬ á�Þ¶ø © ß ä Þ°ª ã ß³Þ © å ± ��à © å:ß¯ï ñ Þ ÜU© ¨Iæ ©� ß³Þ�¨  ª8á°á ¬-© å�ß ä ¨ «¶« ßIà:å�Þ�¨ ¨Iæ © à�Þ Ü-© æ  ª « ß  ï ã ß Ý�ãI©I± ëÌÜU©
æO¨rá°ª�Þ°ª�¨ràeª8à-å-ª ä ß³Þ�¨  ßIà-å�¨Iæ © à¢ª8à-å-ª ä ß³Þ�¨ (Ý ª�® Ü Þ°áÌøO¨IÞ Ü ª Ý8Ý8¬-« ª´à-ß³Þ © å%ø ¬ ÞÌÞ Ü-© æ  ª « ß  ï °©¯Ý ª © â ã ß Ý�ãI© ò3ßIá JÈO£H
¨Iæ © à ± ëÌÜU© ¨Iæ ©� ß³Þ�¨ ¯ñ Þ Ü ª8àUçgª8àU®�Þ ÜU© æ  ª « ß  ï ã ß Ý�ãI©�Ü ßIå¶¨Iæ © à © å ñ å-ª8å�àU¨IÞ�ß ä Þ°ª ã ß³Þ © Þ ÜU© øvß ä ç ¬ æ ã ß Ý�ãI© ßIà-å
ßIà ©�ð æ Ý ¨rá°ª8¨rà%¨ ä�ä�¬UX°© å ±
² æO¨rá�Þ þ ß ä�ä ª8å © à6Þ�ª8à ãI© á�Þ°ª�®rß³Þ°ª�¨rà<å-ª8á ä ¨ ãI©�°© å·Þ Ü ß³Þ.Þ Ü-© ª8à-å-ª ä ß³Þ�¨ .Ý ª�® Ü Þ ä ª Sä�¬ ª�Þ�òÃßIá�òÚª °© å¤Þ�¨eª´à-å-ª ä ß³Þ ©

´ PXð T ðEJ�MQðóO ù ´ OK^2ð:P ß³Þ�Þ ÜU©nã ß Ý8ãI©Iñ ø ¬ Þ�ª�Þ�å-ª8å¢àU¨IÞ�ª8à-å-ª ä ß³Þ ©�ã ß Ý�ãI©¹´ O T�V H V OKJ ±.ëÌÜ6¬ á ñ Þ ÜU© ª8à-å:ª ä ß³Þ�¨  á Ü ¨~ò © å
¨rà Ý ïeÞ Ü ß³Þ�Þ ÜU© ß ä Þ°ª ã ß³Þ°ª8¨rà�ø ¬ Þ�Þ�¨rà Ü ßIå�ø ©�© à¤æ ¬ á ÜU© å ñ àU¨IÞ�Þ Ü ß³Þ�Þ ÜU©?ã ß Ý�ãI©GÜ ßIå¤¨Iæ ©� ß³Þ © å ± ² à ©�ð Þ © à-áXª ãI©
æ  ¨Iøvß³ø:ª Ý ª8á°Þ°ª ä/ ª8á�ç?ßIá°á © á°á «¶© à�Þ�¨IâuÞ Ü ª8á�å © á°ª8®rà Ü ßIå ä ¨ X°©¯ä Þ Ý ïGßIá°á ¬-«¶© å�ß Ý ¨QòÊæ  ¨Iø:ß³ø:ª Ý ª8Þjï�¨IâZá°ª «p¬-Ý Þ°ßIà © ¨ ¬ á



���('{�;36AC"¡�<��$'";���@�!�%"2�0,03��!�#8N&)(;,/.�.1&� #"%(+3�8 ìgû

â"ßIª Ý8¬U°© â�¨  Þ ÜU© Þ�ò�¨ X©¯Ý ª © â ã ß Ý�ãI© á ñ ø ¬ Þ Ü ßIå ª8®ràU¨ °© å�Þ ÜU© æO¨rá°áXª�ø:ª Ý ª8Þjï%¨Iâ�ß$å © á°ª�®rà ©�° ¨  ª8à�Þ ÜU©G©¯Ý�©¯ä Þ  ª ä ß Ý
òÚª  ª8àU® ¹\ëÌÜU© æ  ¨Iø:ß³øvª Ý ª�Þ�ï(¨Iâ:Þ Ü ß³Þ å © á°ª�®rà ©�° ¨  ò3ßIá àU¨IÞ ô�¬ ßIà6Þ°ª ù ß³ø Ý8©I± ÿLâ:ª�Þ Ü ßIåpø ©�© ànª8å © à6Þ°ª ù:© å ñ ¨Iâ ä ¨ ¬- á ©Iñ
Þ ÜU© æ  ¨Iæ ©� á�¨ Ý´¬ Þ°ª�¨rà¤ò�¨ ¬:Ý å Ü ß ãI© ø ©�© à�Þ�¨ ©¯Ý ª « ª8à-ß³Þ © Þ ÜU© å © á°ª8®rà ©�° ¨ ¯ñ àU¨IÞ�Þ�¨�ßIáXá°ª�®rà·ß%æ  ¨Iøvß³ø:ª Ý ª�Þ�ï$Þ�¨
ª�Þ ±£ëÌÜU© á°ß «G© Þjï�æ © ¨Iâ�å © áXª�®rà m ß¯ò ò3ßIáGß�â"ß ä Þ�¨  ª8à£Þ ÜU©$ëÌÜU°©�© í¤ª Ý�© ÿNá Ý ßIà-å£ß ä�ä ª8å © à6Þ ¹ ² à�ª8à:å-ª ä ß³Þ�¨ 
« ª8á Ý�© ßIå-ª8àU® Ý ï�á Ü ¨~ò © å·Þ Ü ß³Þ.ß$å:ª8á äXÜ ß  ® ©Gã ß Ý8ãI©¶Ü ßIå�ø ©�© à�¨  å ©�°© å ä�Ý ¨rá © å�ø ¬ Þ�àU¨IÞ�Þ Ü ß³Þpª�Þ Ü ßIå·ß ä Þ ¬ ß Ý8Ý ï
ä�Ý ¨rá © å ± ÿLà%â"ß ä Þ ñ Þ Ü-©�ã ß Ý�ãI© òÃßIáÚø Ý ¨ ä ç © å�ª8à$ßIà�¨Iæ © à�æu¨ráXª�Þ°ª�¨rà ±
ÿNàÊßIå-å:ª�Þ°ª�¨ràóÞ�¨<Þ Ü-© á ©¢Ý ª « ª�Þ°ß³Þ°ª�¨rà-á?¨Iâ<ï2® ² â`¨ ¦©¯Ý�©¯ä Þ  ¨ «G©¯äSÜ ßIà-ª ä ß Ý á�ïgá�Þ ©¯« á ñÌä�¬-°°© à6Þ «G© Þ Ü ¨gå-áGâ�¨ 

ô�¬ ßIà�Þ°ª8â`ïgª8àU®  ª8á�ç Þ Ü ß³Þ?ß X© øvßIá © åó¨rà ä ¨ « øvª8à-ª8àU®¢æ  ¨Iø:ß³øvª Ý ª�Þ°ª © á.¨Iâ�ª8à-å:ª ã ª´å ¬ ß Ý�ä ¨ « æO¨rà © à6Þ?â�ßIª Ý8¬U°© ánßIà-å
«n¬ Þ ¬ ß Ý8Ý ï ©�ðgä�Ý´¬ á°ª ãI©G©�ãI© à6Þ°á�ß °© àU¨IÞ.ß³æ-æ  ¨Iæ  ª8ß³Þ © â�¨  á�ïgá�Þ ©¯« á ä ¨rà6Þ  ¨ Ý8Ý�© å ø6ï�á�¨Iâ�Þjò3ß °© ßIà-å ø6ï Ü6¬:« ßIà-á
« ß³çgª8àU® ä ¨I®rà-ª�Þ°ª ãI©¯Ý ï ä ¨ « æ Ý�©�ð å ©¯ä ª´á°ª�¨rà-á ñ ßIà:å?Þ ÜU©�°© ª8á àU¨ © l ©¯ä Þ°ª ãI© ò3ß¯ïnÞ�¨�ª8à ä ¨  æu¨  ß³Þ ©3« ßIà-ß³® ©¯«G© à6Þ/ßIà-å
¨  ®rßIà-ª�%¯ß³Þ°ª�¨rà-ß Ý â"ß ä Þ�¨  á ñ á ¬-äSÜ ßIá m ß~òÚáÚª8à�Þ ÜU© á°ß³â © Þjï ä�¬-Ý Þ ¬U°©Iñ å © á�æ:ª�Þ ©p« ßIà�ï$ò ©¯Ý8Ýüþ ª´à�Þ © à6Þ°ª�¨rà © å © lO¨  Þ°á�Þ�¨
åU¨�á°¨ ± ² á/ß °© á ¬-Ý Þ ñ Þ ÜU© á ©Úä� ª�Þ°ª ä ß Ý â"ß ä Þ�¨  áÃª8àGß ä�ä ª8å © à6Þ°á�ß X© ¨Iâ`Þ © à�¨ « ª�Þ�Þ © å�â  ¨ «  ª8á�çnßIá°á © á°á «G© à�Þ�ø ©¯ä ß ¬ á ©
ßIà-ß Ý ïgá�Þ°áÃåU¨pà-¨IÞ/çgàU¨~ò Ü ¨QòöÞ�¨n¨Iø-Þ°ßIª8à¦ß � â"ßIª Ý8¬UX© ��æ  ¨Iø:ß³øvª Ý ª�Þ�ï ñ ¨  ß Ý Þ ©� à-ß³Þ°ª ãI©¯Ý ï ñ ßnà ¬-« ø ©� ª8á/æ ¬-Ý8Ý8© åG¨ ¬ Þ
¨Iâ Þ ÜU© ßIª  â�¨ �ä ¨rà ãI© à-ª © à ä�©I± ÿLâ ò © çgà © ò © à-¨ ¬ ® Ü Þ�¨ «G© ßIá ¬-°© Þ ÜU© á © Þ�ï6æ © á�¨Iâ/å © á°ª�®rà m ß¯ò�á ñ ª8ÞÚòÃ¨ ¬-Ý å�ø ©
ø © Þ�Þ ©� Þ�¨ ù:ð Þ ÜU©¯« Þ Ü ßIà$Þ�¨¶Þ  ï�Þ�¨ «G© ßIá ¬U°© Þ ÜU©¯«�±
² àU¨IÞ ÜU©� æO¨rá°áXª�ø:ª Ý ª8ÞjïGâ�¨  â ¬ Þ ¬U°© æ  ¨I® X© á°áÌª8á ¬ á ¬ ß Ý8Ý ï�à-¨IÞ ä ¨rà-á°ª8å ©�°© å ¹

{�|~}��?���~�:�n�����L����×-� )�����Ù¦�����¶�1�SÛ³|~�j�¦�e���¦¥~|p¥~|��~�/�v���:|~���~���I�1�%�����������$�$�:�Z�L�m���°|m�¶�)�·}Ú���r�n���R�Z|~�
�)�u���¤������¥��U¥1�)�����~�j�L�G�¯����Ù¤���������I�~���1 

¯ à-å ©� á�Þ°ßIà:å-ª8àU®  ª8á°ç¦ª8á�ª « æu¨  Þ°ßIà�ÞÌª8àeå ©¯ä ª8á°ª�¨rà « ß³ç�ª8à-® ± í¢ßIà6ï$æ © ¨Iæ Ý�© ßIá°á ¬-«¶© Þ Ü ß³Þ  ª´á�ç¦ª8à-â`¨ X« ß³Þ°ª�¨rà$ª8á
« ¨rá�Þ�ß³æ-æ  ¨Iæ  ª8ß³Þ ©¯Ý ï ä ¨ «�«p¬ à:ª ä ß³Þ © å·ª8à�Þ Ü-© â�¨ X« ¨Iâ/ß�æ  ¨Iøvß³ø:ª Ý ª�Þ�ï ± í ¬-äXÜ�Ü ßIá(ø ©�© à¤ò  ª�Þ�Þ © à ñuÜ ¨Qò ©�ãI©�~ñ
ß³øO¨ ¬ Þ�Þ Ü-© å-ªgD ä�¬-Ý Þjï¤æ © ¨Iæ Ý�©�Ü ß ãI© ª8à ª8à6Þ ©� æ X© Þ°ª8àU®�æ  ¨Iø:ß³ø:ª Ý ª8Þ°ª © á ©Wî"��«R± F ãI© àóª�â3æ © ¨Iæ Ý�©¦ä ¨ ¬-Ý å ¬ á © á ¬-äSÜ
ã ß Ý8¬U© á?ß³æ-æ  ¨Iæ  ª8ß³Þ ©¯Ý ï ñ Þ ÜU© Þ�¨�¨ Ý á ä ¨ «¶« ¨rà Ý ï ¬ á © å Þ�¨ ä ¨ « æ ¬ Þ © Þ ÜU© á ©$ô�¬ ßIà�Þ°ª8Þ°ª © á ñ ò Ü ª äXÜ ß °© ø:ßIá © å£¨rà
ä ¨ « æ ¬ Þ°ª8àU®�æ  ¨Iø:ß³ø:ª Ý ª�Þ°ª © á�¨Iâ�â�ßIª Ý8¬U°©p©�ãI© à�Þ°á ñµÜ ß ãI© á ©� ª�¨ ¬ á Ý ª « ª�Þ°ß³Þ°ª8¨rà-á ± ² à�ß ä�ä ª8å © à�Þ « ¨gå ©¯Ý Þ Ü ß³Þ�ª8á�àU¨IÞ
ø:ßIá © å¶¨ràGâ�ßIª Ý8¬U°©Ã©�ãI© à�Þ°á ñ á ¬-äSÜ ßIá Þ ÜU© ¨rà © ª8à6Þ  ¨�å ¬-ä�© å?ª8à?Þ Ü ª8á�øO¨�¨Iç ñrä ¨ ¬-Ý å?æ  ¨ ã ª8å © ßIà © à6Þ°ª °©¯Ý ïnà © ò�øvßIá°ª8á
â�¨ Ú¬ à-å ©� á�Þ°ßIà-å-ª8à-®nßIà-å ©�ã ß Ý8¬ ß³Þ°ª8àU®Gá°ß³â © Þjï�ßIà-å ñ-« ¨ °© ® © à ©� ß Ý´Ý ï ñU ª8á�ç ±

º�»+* ,.-?Õ Ï�Ä(Í°Õ Ä�Ç0/21�Õ�ÉZÂÃÁOÄÚÉZÆ�¾XÅ Ó Î Î�¾�3GÕ/Å(ÁOÆ

�n���~�v�n���j�L���54�� 6ö�I�~���:���~�j�:|~�Z�)������|<�m���U�I|m�ö¥1�ö���Z|~�S�������<|~�¯�����Q .).|~}Ú���S���)�:� �1�SÛ³|·¥~|��u���I�L���������
���:�Z�����:�)�:�¢�v�u�1�SÛ³|�¥~|��u���I�L���G}��)�)��|~���)�$�)�����°|�������|m���Z��|��:���~�j�:|~�Z�R�n�~�´���Z� 7��m���Z������ 

² á�ò ©.Ü ß ãI© á ©�© à ñ Þ ÜU© å ©�ù à:ª�Þ°ª�¨rà�¨Iâ � ä ß ¬ á © å�ø�ï{�Gª´á�å © ø:ß³Þ°ß³ø Ý�©I± � ¬ Þ�Þ ÜU© â�ß ä Þ °©¯« ßIª8à-á3Þ Ü ß³ÞÌª�â�Þ ÜU©�X© ß °©
¨Iæ ©� ß³Þ�¨  á.ª´à¢Þ Ü-© á�ï�á°Þ ©¯«$ñ Þ ÜU© ï�ß °©¶« ¨rá°Þ Ý ª�ç ©¯Ý ï�Þ�¨eø © ø Ý ß «G© å¤â`¨  ßIà<ß ä�ä ª8å © à6Þ ±?ëÚÜ ª8á(æ ÜU© àU¨ «¶© àU¨rà·ª8á
àU¨IÞ.à © ò ± ÿLà·Þ Ü-© à-ª8à © Þ ©�© à6Þ Ü ä�© à6Þ ¬U ï ñµä ¨ ¬ æ Ý ª8àU®$ß ä�ä ª8å © à�Þ°á�¨rà  ßIª Ý� ¨rßIå-á(ò ©�°© ¨rà © ¨IâÃÞ ÜU©¶« ßIª8à ä ß ¬ á © á
¨IâÚª8à ÷�¬U ï¤ßIà-å£å © ß³Þ Ü Þ�¨  ßIª Ý� ¨rßIå òÃ¨  ç ©� á ©��³î�«R± ÿLà Þ ÜU© á ©�ãI© à£ï © ß  á?ø © Þjò ©�© à ûS�£�£� ßIà:å ûS�Iî ý ñÚû G ñ�º£º£º
 ßIª Ý8 ¨rßIå òÃ¨  ç ©� ánò ©�°© çgª Ý8Ý8© å ª8à ä ¨ ¬ æ Ý ª8àU®�ß ä�ä ª´å © à�Þ°á?ßIà-å û���ºgñ�º£º£º ò ©�°©�ä� ª�æ-æ Ý�© å ± í¢ßIà-ß³® ©� á ä�Ý ßIª «G© å
Þ Ü ß³Þ�á ¬-äSÜ ß ä�ä ª8å © à�Þ°á(ò ©�°© å ¬U© ¨rà Ý ï�Þ�¨�òÃ¨  ç ©��©�° ¨  ßIà-å¢à © ® Ý ª�® © à ä�©Iñ ßIà-å¢Þ ÜU©�°© â�¨ °© à-¨IÞ Ü ª8àU® ä ¨ ¬:Ý åeø ©
åU¨rà © ßIá°ª8å © â  ¨ « Þ ©¯Ý´Ý ª8àU®�òÃ¨  ç ©� á/Þ�¨�ø ©Ú« ¨ °©�ä ß °© â ¬:Ý)± ëÌÜU© ®I¨ ãI©� à «G© à6Þ ù à:ß Ý8Ý ïpá°Þ © æ-æ © å¶ª8à¶ßIà-å °©¯ô�¬ ª °© å
Þ Ü ß³Þ/ß ¬ Þ�¨ « ß³Þ°ª äÚä ¨ ¬ æ Ý�©� á ø © ª8à:á�Þ°ß Ý8Ý�© å ± ² á�ß °© á ¬:Ý Þ ñ â�ß³Þ°ß Ý ª�Þ°ª © á/å  ¨Iæ-æ © å?á Ü ß  æ Ý ï ± ² ä�ä ¨  å-ª8à-®�Þ�¨�Þ ÜU© í ¬ à ©
ûS�Iî Geè�Þ Ü-°©�© ï © ß  á�ß³â`Þ ©�<k ¨ràU® °© á°áÚß ä Þ © åe¨rà$Þ Ü-© æ  ¨Iø Ý�©¯« úÃª8á°á ¬U© ¨Iâ�n ä ª © à6Þ°ª ùvä ² «G©� ª ä ßIà ¹

ê © ò¸øvß³Þ�Þ Ý�© ápª´à Ü ª8á�Þ�¨  ï�á Ü ¨~ò á�¨e® Ü ßIá�Þ Ý ï ß�â"ß³Þ°ß Ý ª�Þ�ï ± ² Ý ß  ® © æ ©�Xä�© à�Þ°ß³® © ¨Iâ�Þ ÜU© á © å © ß³Þ Ü á
ò ©�°©�ä ß ¬ á © å�ø�ï¶Þ ÜU©�¬ á © ¨Iâ\ª « æ ©� â ©¯ä Þ ©¯ô6¬ ª�æ «G© à6Þ/ø�ïGÞ ÜU©( ßIª Ý� ¨rßIå ä ¨ « æ:ßIà-ª © á�[6Þ�ò © à6Þjï�ï © ß  á



ìIé�.9AB,C�#39"%�����}�+7_"!8�31&S�!(0&�(+*�39AB"��2�471(C 0,031&:��(#8��!��39�0,B B&:39&:�!(B,B$�8�,B�9"B3C��"%(+*�&�(C"2"%��&�(+*

ß³®I¨ ª�Þ%òÃßIáeæ  ß ä Þ°ª ä ß Ý´Ý ïöå ©¯« ¨rà-á�Þ  ß³Þ © å Þ Ü ß³Þ ä ß  á ä ¨ ¬-Ý å ø © ß ¬ Þ�¨ « ß³Þ°ª ä ß Ý8Ý ï ä ¨ ¬ æ Ý�© å ñ ßIà-å
Þ Ü ß³Þ.ª�Þ�òÃßIá�à-¨ Ý ¨ràU® ©� à ©¯ä�© á°áXß  ï¢â�¨  ß  ßIª Ý8 ¨rßIå ©¯« æ Ý ¨Qï ©�© Þ�¨�ª « æ ©� ª ÝµÜ ª8á Ý ª�â © ø6ï�á�Þ © æ-æ:ª´àU®
ø © Þ�ò ©�© àöÞjòÃ¨ ä ß  á�ß³øO¨ ¬ Þ¶Þ�¨ ø ©�ä ¨rà:à ©¯ä Þ © å ± ÿLà °© á�æO¨rà-á © Þ�¨ ß³æ-æ © ß Ý áGâ  ¨ « ß Ý8Ý ¨ ãI©�¯ñ Þ ÜU©
¯p± n ±�k ¨ràU® °© áXá�ævßIá°á © å¤Þ ÜU© ngß³â © Þ�ï ² æ-æ Ý ª´ßIà ä�© ² ä Þ�ª´à¢í¤ß XäXÜ�ûS�Iî£ì�± ÿLÞ Ü ßIá(¨  ò�ª Ý8Ý\ä ¨rá�Þ�Þ ÜU©
 ßIª Ý� ¨rßIå-á	8K� ºgñ�º£º£ºgñ�º£º£º Þ�¨Gâ ¬-Ý8Ý ï ä ¨ « æ Ý ï�ò�ª�Þ Ü Þ ÜU© æ  ¨ ã ª´á°ª�¨rà-á�¨IâµÞ Ü-©.Ý ß¯ò ± n ¬-äXÜ æ  ¨I® °© á°á Ü ßIá
ß Ý8°© ßIåUï�ø ©�© à « ßIå © Þ Ü ß³ÞÌÞ Ü-© å © ß³Þ Ü$ ß³Þ ©pÜ ßIáÚå  ¨Iæ-æ © å¦ø�ï ì �?æ ©�Úä�© à�Þ ±

o9p87%prq s�ö:9$;�w�vñ~�z£ö�v¥�}|N~å�%��w�d ö'�Ãz�bZx�x�tr÷�w��'z��=<
ëÌÜU© Þ © à-å © à ä ï�Þ�¨�ø Ý ß «G© Þ ÜU© ¨Iæ ©� ß³Þ�¨  ª8á�àU¨IÞ$á°ª « æ Ý ïóßóà-ª´à © Þ ©�© à�Þ Ü ä�© à6Þ ¬U ïöæ  ¨Iø Ý�©¯«�ñ ø ¬ Þ�æ ©� á°ª8á�Þ°á
Þ�¨gå-ß¯ï ±%¸�¬U ª8àU®?ßIà-å$ß³â`Þ ©� ò·¨ XÝ å=ò ß  ÿ°ÿ ñ Þ ÜU© ² ª  ê-¨ Xä�©�Ü ßIå%á ©� ª8¨ ¬ á3æ  ¨Iø Ý8©¯« á/ò�ª�Þ Ü ßIª Xä� ß³â�Þ�ß ä�ä ª8å © à6Þ°á ¹
ê  ¨ « û¯î � é Þ�¨ û¯î G£G ñ â`¨ %©�ð ß « æ Ý�©Iñ>�?��û �óßIª Xä� ß³â�Þ¦ò ©�°©·Ý ¨rá�Þ%ßIà-å � �1ý � æ © ¨Iæ Ý�© çgª Ý8Ý�© å ©��³î�«R± íe¨rá°Þ�¨Iâ
Þ ÜU© á © ß ä�ä ª8å © à6Þ°á�ò ©�X© ø Ý ß «G© å�¨ràöæ:ª Ý ¨IÞ°á ± n�¨ «G© ß ©� ¨rá�æ:ß ä�©¤© àU®rª8à ©�©� á¦ª8àÊÞ ÜU©óû¯î � º á$å-ª8å�àU¨IÞ�ø ©¯Ý ª ©�ãI©
Þ ÜU© ä ß ¬ á © òÃßIá¢á�¨�á°ª « æ Ý�© ßIà-å�ß  ® ¬U© å Þ Ü ß³ÞeáXß³â © Þ�ï «n¬ á�Þ%ø © å © á°ª8®rà © å ßIà-å ø ¬ ª Ý Þ�ª8à6Þ�¨�ßIª Xä� ß³â`Þ ÷°¬ á�Þ
ßIánß °© æ ©� â�¨ X« ßIà ä�©Iñ á�Þ°ß³øvª Ý ª�Þ�ï ñ ßIà-å£á�Þ X¬:ä Þ ¬U ß Ý ª´à�Þ © ®  ª8Þjï ± ² Ý Þ Ü ¨ ¬ ® Ü ßeâ © ò á ©¯« ª8à-ß  á�ò ©�X©�ä ¨rà-å ¬-ä Þ © å
ßIà-å�æ:ß³æ ©� á(ò  ª�Þ�Þ © à·ß³øO¨ ¬ Þ�Þ Ü ª8á�ß³æ-æ  ¨rß äSÜZñ Þ ÜU© ² ª  êU¨ Sä�© å-ª8å¤àU¨IÞ�Þ°ß³ç © ª�Þ�á ©� ª�¨ ¬ á Ý ï ¬ à�Þ°ª Ý Þ ÜU© ï¤ø © ®rßIà
Þ�¨�å ©�ãI©¯Ý ¨Iæ�ª8à6Þ ©�Xä ¨rà�Þ°ª´à © à�Þ°ß Ý ø:ß Ý8Ý ª8á�Þ°ª äG« ª´á°á°ª Ý�© á ¹ Þ ÜU©�X© ò ©�°© àU¨eæ:ª Ý ¨IÞ°á�Þ�¨¤ø Ý ß «¶© â�¨  Þ ÜU© â °©¯ô6¬-© à�Þ?ßIà-å
å ©�ã ßIá�Þ°ß³Þ°ª8àU® ©�ð æ Ý ¨rá°ª�¨rà-á3¨Iâ�Þ ÜU© á ©�Ý ª ô6¬ ª8å þ æ  ¨Iæ ©¯Ý8Ý ßIà�Þ « ª8á°á°ª Ý8© á ± ÿNà Ü ß ã ª´àU®GÞ�¨ ä ¨ràUâ  ¨rà6ÞÌâ�ß ä Þ�¨  áÌ¨IÞ ÜU©� Þ Ü ßIà
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ª8à ãI© á�Þ°ª�®rß³Þ°ª�¨rà�¨Iâ�á ©� ª�¨ ¬ á�ß ä�ä ª8å © à�Þ°á�ß Ý8« ¨rá�ÞÌª8à ã ß  ª8ß³ø Ý ï ù à-å-á3¨IÞ ÜU©� â�ß ä Þ�¨  á ±

ï�ß  Þ�¨Iâ/Þ Ü-© æ  ¨Iø Ý�©¯« á�Þ ©¯« á�â  ¨ « Þ ÜU©n¬ á © ¨Iâ�Þ ÜU©?äXÜ ßIª8à þ ¨Iâ þR©�ãI© à6Þ°á « ¨gå ©¯Ý ª8à¤ß ä�ä ª8å © à6Þ�ª´à ãI© á�Þ°ª8®rß³Þ°ª�¨rà
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©¯«G©� ® © à ä ïv[/è ì úÚ¨Iæ ©� ß³Þ�¨  á « ß¯ï Ü ß ãI© Þ�¨$ª8à6Þ ©�°ãI© à © ß³Þ�Þ ÜU©?Ý ª « ª�Þ°á�¨Iâ/á�ïgá�Þ ©¯« ø ©¯Ü ß ã ª�¨  ò ÜU© àeÞ ÜU©nä ¨rà:á ©�þ
ô�¬U© à ä�© á�¨Iâ/àU¨IÞ�á ¬-ä�ä�©�© å-ª8à-®¦ß °©nÝ ª�ç ©¯Ý ï%Þ�¨�ø © á ©� ª�¨ ¬ áÚßIà-å¢¨Iâ`Þ © à�ª8à ã ¨ Ý�ãI© ß�á°ª8Þ ¬ ß³Þ°ª�¨rà¢Þ ÜU© å © áXª�®rà ©� à ©�ãI©�
ßIà6Þ°ª ä ª�æ:ß³Þ © å ßIà-å ò3ßIá�àU¨IÞ ä ¨ ãI©�°© å£ø�ï�Þ ÜU© ¨Iæ ©� ß³Þ�¨ S» ápÞ  ßIª8à-ª´àU®U[�ßIà:åÊè�ý6ú Ü ª8à-å-á°ª8® Ü Þ(¨Iâ`Þ © à£ß Ý8Ý ¨QòÚá ¬ á�Þ�¨
ª8å © à6Þ°ª�â�ï¢ß$ø © Þ�Þ ©� å ©¯ä ª8á°ª�¨rà·ª8à °© Þ  ¨rá�æ ©¯ä Þ ñ ø ¬ Þ.å © Þ ©¯ä Þ°ª8àU®¢ßIà-å ä ¨ °°©¯ä Þ°ª´àU®�æO¨IÞ © à�Þ°ª´ß Ý ©�° ¨  á.ø © â�¨ °© Þ ÜU© ï
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Ü ß ãI© ø ©�© à « ßIå © ¨Iø ã ª�¨ ¬ á3ø�ï%ßIàeß ä�ä ª8å © à6ÞÚª8á3â"ß �« ¨ °© å:ªgD ä�¬-Ý Þ ±�B

o9p87%pdo C�tr�2÷%�Kt	�_õ'zED�tr~å�
ëÌÜU© æ:á�ï äXÜ ¨ Ý ¨I®rª ä ß Ý æ ÜU© àU¨ «G© à-¨rà ä ß Ý8Ý8© å û V J�R TQV ¤£û¥H ¶:V I Tpæ Ý ß¯ïgáná ¬-äXÜ ßIàóª « æO¨  Þ°ßIà6Þ  ¨ Ý�© ª´à<ß³Þ�Þ  ª�ø ¬ Þ°ª�¨rà
¨Iâ ä ß ¬ á © á�Þ�¨%ß ä�ä ª´å © à�Þ°á�Þ Ü ß³Þ�ª8Þ�ª8á(òÃ¨  Þ Ü á�æ © à-å-ª8àU®�Þ°ª «G© ¨rà¤ª8Þ ±�ëÚÜU©�°© æO¨  Þ(¨rà¤Þ ÜU©ók3Ý ß³æ Ü ß « í ¬ à ä Þ°ª�¨rà
 ßIª Ý òÃß~ï�ß ä�ä ª8å © à�ÞÚª´àF�  ª�Þ°ßIª8à ä ¨rà ä�Ý8¬ å © å ¹

ëÚÜU©�°© ª8á�ß Ý8« ¨rá�Þ�àU¨ Ü6¬:« ßIà�ß ä Þ°ª�¨rà�¨  å ©¯ä ª8á°ª8¨ràeÞ Ü ß³Þ ä ßIà-à-¨IÞ�ø ©?« ßIå © Þ�¨ Ý ¨�¨Iç m ß~ò © å·ßIà-å
Ý8© á°á�á © à:á°ª�ø Ý�© ª8à·Þ Ü-©�« ª8á Ý8© ßIå-ª8àU® Ý ª�® Ü Þ�¨Iâ Ü ª8à-å:á°ª�® Ü Þ ± ÿ�Þ�ª´á © á°á © à6Þ°ª8ß Ý Þ Ü ß³Þ.Þ ÜU©�ä� ª8Þ°ª ä á Ü ¨ ¬:Ý å
ç ©�© æ Ü ª « á ©¯Ý â ä ¨rà-á�Þ°ßIà6Þ Ý ï$ß¯ò3ß °© ¨Iâ�Þ Ü ß³ÞÌâ�ß ä Þ ©�Iégñ æ-® ±Ìû ý �Ë«R±
² â`Þ ©� ßIà ß ä�ä ª8å © à6Þ ñ ª�Þ.ª´á © ßIá�ï�Þ�¨eá ©�© ò ÜU©�X© æ © ¨Iæ Ý�© ò © à6Þ.ò  ¨rà-® ñ ò Ü ß³Þ�Þ ÜU© ï�á Ü ¨ ¬:Ý å Ü ß ãI© å-¨rà © ¨ 

àU¨IÞ(åU¨rà ©Iñ Þ�¨ ÷�¬ åU® © æ © ¨Iæ Ý�© â�¨ �« ª´á°á°ª8àU®Gß�æ:ª ©¯ä�© ¨Iâ�ª8à-â`¨ X« ß³Þ°ª�¨rà$Þ Ü ß³Þ�Þ ¬U à © å$¨ ¬ ÞÚÞ�¨�ø ©�ä� ª�Þ°ª ä ß Ý)ñ ßIà-åeÞ�¨
á ©�©G©�ð ß ä Þ Ý ï�Þ ÜU© çgª8à-å¤¨Iâ Ü ß X« Þ Ü ß³Þ.Þ ÜU© ï�á Ü ¨ ¬:Ý å Ü ß ãI© â�¨ °© á ©�© à<¨  æ °©�ãI© à6Þ © å © � ûE«R± � © â`¨ X© Þ ÜU©G©�ãI© à6Þ ñ
á ¬-äSÜ ª8à-áXª�® Ü Þ�ª8á�å:ªgD ä�¬-Ý Þ�ßIà-å ñ æ ©�SÜ ß³æ:á ñ ª « æO¨rá°áXª�ø Ý�©I±

¸(© ç�ç ©�4© � ûE« æO¨rª8à6Þ°á�¨ ¬ Þ�Þ Ü ß³Þ Ü ª8à-å:á°ª�® Ü ÞÃß Ý8Ý ¨~òÚá ¬ á�Þ�¨ ¹
� � ãI©� á°ª « æ Ý ª�â�ï ä ß ¬ á°ß Ý ª�Þ�ï¦ø ©¯ä ß ¬ á © ò ©�ä ßIàeá�Þ°ß  ÞÌâ  ¨ « Þ ÜU© ¨ ¬ Þ ä ¨ «G© ßIà-å X© ßIá�¨rà$ø:ß ä ç6ò3ß  å-á�Þ�¨�æ °©�þ
á ¬-«G© å$¨  æ Ý ß ¬ á°ª�ø Ý�© � ä ß ¬ á © á ± �

� � ãI©�°© á�Þ°ª « ß³Þ © Þ ÜU©¶Ý ª�ç ©¯Ý ª Ü ¨�¨�å¤¨IâÃÞ ÜU© ¨ ¬ Þ ä ¨ «G©mõ ßIà-å æ © ¨Iæ Ý�©£» á�ß³ø:ª Ý ª�Þ�ïeÞ�¨�â�¨ °© á ©�© ª�Þ õ ø ©¯ä ß ¬ á © ò ©
ß Ý8°© ßIåUï�ç�àU¨Qò�ò Ü ß³Þ�Þ ÜU© ¨ ¬ Þ ä ¨ «G© ª8á ±

� � ãI©�° ß³Þ © Þ ÜU©G ¨ Ý�© ¨Iâ X¬:Ý�© ¨  æ  ¨ ä�© å ¬U°© � ã ª�¨ Ý ß³Þ°ª�¨rà-á ± � ëÚÜU©�°© ª8á�ß Ý ò3ß¯ïgá.ß%®rß³æ ø © Þjò ©�© à ò  ª�Þ�Þ © à
® ¬ ª8å-ßIà ä�© ßIà:å ß ä Þ ¬ ß Ý æ  ß ä Þ°ª ä�©Iñ ø ¬ Þ.Þ Ü ª8á�®rß³æ£ß Ý8« ¨rá�Þpà ©�ãI©�?Ý�© ßIå-á�Þ�¨eÞ  ¨ ¬ ø Ý�©I± ÿ�Þp¨rà Ý ï�Þ°ß³ç © án¨rà
ä ß ¬ á°ß Ý á°ª8®rà-ª ùvä ßIà ä�© ¨rà ä�© ò ©�Ü ß ãI© ßGøvßIå$¨ ¬ Þ ä ¨ «G© Þ�¨ Ý ¨�¨Iç�ß³ÞÚßIà:å °© ßIá�¨ràeß³øO¨ ¬ Þ ±

� í¤ª8á ÷°¬ åU® © Þ Ü-© æ  ¨ « ª8à © à ä�© ¨ Ú°©¯Ý�©�ã ßIà ä�© ¨Iâ å-ß³Þ°ßGæ °© á © à6Þ © å$Þ�¨¶æ © ¨Iæ Ý�© ß³ÞÌÞ Ü-© Þ°ª «G©I±

� í¤ß³Þ äXÜ ¨ ¬ Þ ä ¨ «G© òÚª�Þ Ü Þ ÜU© ß ä Þ°ª�¨rà-á%Þ Ü ß³Þ�ò © à6Þ%ø © â`¨ °© ª�Þ ± ÿ�â�Þ ÜU© ¨ ¬ Þ ä ¨ «G© òÃßIá�ø:ßIå ñ Þ ÜU© à Þ ÜU©
ß ä Þ°ª8¨rà-á Ý�© ßIå-ª8à-® ¬ æóÞ�¨·ª�Þ «n¬ á�Þ Ü ß ãI© ß Ý á°¨¤ø ©�© à£ø:ßIå õ « ª8á°á © å ¨Iæ-æO¨  Þ ¬ à:ª�Þ°ª © á ñ ø:ßIåóßIá°á © áXá «G© à6Þ°á ñ
ò  ¨ràU®¶å ©¯ä ª8áXª�¨rà-á ñ ßIà-å « ª8á�æ ©�Xä�© æ-Þ°ª�¨rà:á ±
² ã ¨rª8å-ª8à-® Ü ª8à-å:á°ª�® Ü ÞGø:ª8ßIá X©¯ô6¬ ª °© á äXÜ ßIàU®rª8àU® ¨ ¬U¦©¯« æ Ü ßIá°ª8á�ª8àÊßIà-ß Ý ïG%¯ª8à-® Þ ÜU©e ¨ Ý�© ¨Iâ Ü�¬-« ßIà-á¦ª8à

ß ä�ä ª8å © à6Þ°áÌâ  ¨ « ò Ü ß³Þ�Þ ÜU© ï$å-ª8å�ò  ¨rà-®GÞ�¨¶ò Ü ï�ª�Þ « ßIå © á © à-á © â`¨  Þ Ü-©¯« Þ�¨�ß ä ÞÚÞ Ü-© òÃß~ï%Þ ÜU© ï�å:ª8å ±

o9p87%pdô H�õ�wóa19I;2~åx{z\öKJ4�1�6�Ãz£w:9 sZwy�Kt	�'�;ö'�LC��/9 ~å�  4v�v�ö�v
² Ý8Ý3Ü6¬-« ßIà�ß ä Þ°ª ã ª8Þjï£Þ°ß³ç © á¶æ Ý ß ä�© ò�ª�Þ Ü ª8à£ßIà-å�ª8áGª8à mv¬U© à ä�© å£ø�ï<Þ ÜU©$© à ã ª  ¨rà «G© à6Þ ñ øO¨IÞ Ü æ Ü ï�áXª ä ß Ý ßIà-å
á�¨ ä ª8ß Ý)ñ ª8à�ò Ü ª äXÜ ª�ÞÚÞ°ß³ç © á(æ Ý ß ä�©I± ÿLÞ(ª8á ñ Þ ÜU©�°© â�¨ °©Iñ ¨Iâ�Þ © à ãI©� ï�å-ªgD ä�¬-Ý ÞÌÞ�¨�á © æ:ß  ß³Þ © á�ï�á°Þ ©¯« å © á°ª�®rà ©�X ¨ 
â  ¨ « ¨Iæ ©� ß³Þ�¨ Ã©�° ¨ ¯¹ ÿNà Ü ª�® Ü:Ý ïpß ¬ Þ�¨ « ß³Þ © å�á°ï�á�Þ ©¯« á ñ Þ ÜU© ¨Iæ ©� ß³Þ�¨  ª´á ¨Iâ`Þ © à�ß³Þ/Þ Ü-©�«G©�Xä ïG¨IâOÞ ÜU© á�ïgá�Þ ©¯«
å © á°ª8®rà<ßIà-å ¨Iæ ©� ß³Þ°ª�¨rà-ß Ý æ  ¨ ä�© å ¬U°© á ± ��à © ¨IâÌÞ ÜU©%« ß ÷ ¨ G« ª´á�Þ°ß³ç © á « ßIå © ø�ï Þ ÜU© ¨Iæ ©� ß³Þ�¨  á?ß³Þ ëÚÜU°©�©
í¤ª Ý�© ÿLá Ý ßIà-å<ò3ßIáGâ�¨ Ý8Ý ¨QòÚª8àU®¢Þ ÜU© æ  ¨ ä�© å ¬U°© ápæ  ¨ ã ª´å © å£Þ�¨·Þ ÜU©¯« ø6ï Þ ÜU©�¬ Þ°ª Ý ª8Þjï ± ëÌÜU© ª8à-á°Þ X¬-«G© à6Þ°ß³Þ°ª�¨rà
å © á°ª8®rà·ß Ý á�¨eå-ª´å¤à-¨IÞ.æ  ¨ ã ª8å © Þ Ü-© ª8àUâ�¨ X« ß³Þ°ª�¨rà¤Þ ÜU© ï·à ©�© å © å·Þ�¨eß ä Þ © l ©¯ä Þ°ª ãI©¯Ý ï ª8à X©¯ä ¨ ãI©� ª8à-®�â  ¨ « Þ ÜU©
Ü ßM%¯ß  å-¨ ¬ áÌá�Þ°ß³Þ ©=©WîIî�«R±
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ÿNà·Þ ÜU©¶Ý ß~òÚá ¬ ª8Þ°á�â`¨ Ý8Ý ¨~òÚª8à-®�Þ Ü-©eû¯îIî �$�Ã¨ © ª8àU® þ�� � �\k ß Ý ª ß ä�ä ª8å © à6Þ¦è"á ©�© ï�ß³® ©%éKº ú ñ ² «G©� ª ä ßIà ² ª XÝ ª8à © á
ò3ßIá ÜU©¯Ý å Ý ª8ß³ø Ý�© â�¨  Þ ÜU©pä� ßIá Ü øvßIá © å$¨rà�Þ Ü-©¢k ¨ Ý ¨ « ø:ª8ßIà�ª´à ãI© á�Þ°ª8®rß³Þ�¨  áÌø Ý ß « ª8àU® ä�°© ò ©�° ¨ Ú© à6Þ°ª °©¯Ý ï¦â�¨ 
Þ ÜU© ß ä�ä ª8å © à6Þ ±.ëÌÜU© ¨KD ä ª8ß Ý ß ä�ä ª8å © à6Þ�ª8à ãI© á°Þ°ª�®rß³Þ°ª�¨rà °© æO¨  Þ ä ª8Þ © å¢Þ Ü-© â�¨ Ý8Ý ¨QòÚª8àU®¦â`¨ ¬U�ä ß ¬ á © á�â�¨  Þ ÜU©GÝ ¨rá°á
©Wé�«R¹
û³±ÚëÚÜU©Bm ª�® Ü Þ ä�°© ò » á�â"ßIª Ý8¬UX© Þ�¨�ßIå ©¯ô�¬ ß³Þ ©¯Ý ï�æ Ý ßIà%ßIà-å ©�ðg©¯ä�¬ Þ © Þ Ü-© ß³æ-æ  ¨rß äSÜ Þ�¨ X¬ à6òÃß~ï û¯î ßIà:å%Þ ÜU© ª 
ª´à-ßIå ©¯ô�¬ ß³Þ ©.¬ á © ¨Iâ ß ¬ Þ�¨ « ß³Þ°ª8¨rà ±

é�± ê:ßIª Ý8¬U°© ¨Iâ Þ ÜU©?m ª8® Ü Þ ä�°© ò Þ�¨�å:ª8á ä ¨rà6Þ°ª8à ¬-© Þ ÜU© ª  ß³æ:æ  ¨rß äXÜ\ñ å © á°æ:ª�Þ © à ¬-«G©� ¨ ¬ á ä�¬U© á(ß Ý�©� Þ°ª8àU®�Þ ÜU©¯«
¨Iâ�Þ ÜU© ª´à-ßIå ã ª8á°ß³ø:ª Ý ª�ÞjïG¨Iâ ä ¨rà6Þ°ª8à ¬ ª8àU®?Þ ÜU© ß³æ-æ  ¨rß äXÜZ±

ì�±ÚëÚÜU©ÚÝ ß ä çG¨Iâ\á°ª�Þ ¬ ß³Þ°ª�¨rà:ß Ý ß¯ò3ß °© à © á°áÃ¨IâZÞ ÜU©�m ª�® Ü Þ ä�°© ò X© ®rß  å-ª8àU® ãI©� Þ°ª ä ß Ý à:ß ã ª�®rß³Þ°ª�¨rà ñ æ  ¨ ð ª « ª�ÞjïnÞ�¨
Þ ©�X ßIª8à ñ ßIà-å�Þ ÜU©�°©¯Ý ß³Þ°ª ãI©pÝ ¨ ä ß³Þ°ª8¨rà$¨Iâ ä� ª�Þ°ª ä ß ÝZ ßIå:ª�¨GßIª8å-á ±

ý ± ê:ßIª Ý8¬U°© ¨IâµÞ ÜU©#m ª�® Ü Þ ä�°© ò Þ�¨ °©�ãI©� Þ�Þ�¨GøvßIá°ª ä( ßIå-ª�¨Gà-ß ã ª8®rß³Þ°ª�¨rà$ß³ÞÌß?Þ°ª «G© ò ÜU© à�Þ ÜU© ê�íZn þ ßIá°á°ª´á�Þ © å
à:ß ã ª�®rß³Þ°ª�¨rà¤ø ©¯ä ß «G©pä ¨ràUâ ¬ á°ª´àU®�ßIà-å¤å ©¯« ßIà-å © åeßIà ©�ðgä�© á°áXª ãI© òÃ¨  ç Ý ¨rßIå¤ª8àeß ä� ª�Þ°ª ä ß Ý æ Ü ßIá © ¨Iâ�Þ ÜU©
m ª�® Ü Þ ±

# ¨6¨IçÊª´àÊæ:ß  Þ°ª ä�¬-Ý ß  Þ ÜU© â`¨ ¬U Þ Ü ª´å © à�Þ°ª ù:© å ä ß ¬ á ©I¹ Þ ÜU© ø Ý ß «G© ª8á¦æ Ý ß ä�© åö¨rà Þ ÜU© æ:ª Ý ¨IÞ°á¦ò ÜU© àöÞ ÜU©
ß ¬ Þ�¨ « ß³Þ°ª8¨rà·ø ©¯ä ß «G©�ä ¨ràUâ ¬ á°ª8à-®�ßIà-å·å ©¯« ßIà-å © å·ßIà ©�ðUä�© á°á°ª ãI© ò�¨  ç Ý ¨rßIå  ß³Þ ÜU©� Þ Ü ßIà·¨rà Þ ÜU© å © á°ª�®rà�¨Iâ
Þ ÜU© ß ¬ Þ�¨ « ß³Þ°ª�¨rà ±�ë ¨?ø © â"ßIª ¯ñ Þ ÜU©(°© æO¨  Þ�ß Ý á°¨nª8å © à�Þ°ª ùv© á�ÞjòÃ¨ � ä ¨rà6Þ  ª�ø ¬ Þ�¨  ïGâ�ß ä Þ�¨  á§� õ ø ¬ Þ J�O£H ä ß ¬ á © á õ
ßIá ¹

� ê�íZn Ý ¨I®rª ä Þ Ü ß³Þ.å  ¨Iæ-æ © å¢ß Ý´Ý ª´à�Þ ©�X«¶© å-ª8ß³Þ ©nù-ðg© á�â  ¨ « Þ Ü-© å-ª8á�æ Ý ß¯ïZè"áSúÌª´à¢Þ Ü-©n©�ãI© à6Þ.¨Iâ ©�ð�©¯ä�¬ Þ°ª�¨rà
¨Iâ ß¶å:ª °©¯ä Þ  ¨ ¬ Þ°ª8à-® ±

� ê�íZn þ ® © à ©� ß³Þ © å<à-ß ã ª�®rß³Þ°ª�¨rà-ß Ý ª8à-â`¨ X« ß³Þ°ª�¨ràeÞ Ü ß³Þ ¬ á © å¤ß�å-ªgl ©�°© à6Þ(à:ß « ª8àU® ä ¨rà ãI© à6Þ°ª�¨rà·â  ¨ « Þ Ü ß³Þ
æ ¬ ø Ý ª8á ÜU© å¦ª´à$à-ß ã ª�®rß³Þ°ª�¨rà-ß Ý�äXÜ ß  Þ°á ±

ëÌÜU© á © Þ�ò�¨ � ä ¨rà6Þ  ª�ø ¬ Þ�¨  ï�â�ß ä Þ�¨  áX�%ß °©nÜ ª�® Ü-Ý ï °©¯Ý ß³Þ © å¢Þ�¨%Þ ÜU© Þ Ü ª  å ä ß ¬ á ©mõ Þ ÜU© æ:ª Ý ¨IÞ°á » � Ý ß ä çe¨Iâ/áXª�Þ ¬ ß þ
Þ°ª�¨rà-ß Ý ß¯ò3ß °© à © áXá ± ��F ãI© à ¬ áXª8àU®�ßIà ©�ãI© à6Þ þjäXÜ ßIª8à « ¨�å ©¯Ý ¨Iâ�ß ä�ä ª8å © à6Þ°á ñ Þ ÜU© ê�í}n þRX©¯Ý ß³Þ © å ©�ãI© à�Þ°á3æ X©¯ä�© å © å
ßIà-å ä ¨rà6Þ  ª�ø ¬ Þ © å$Þ�¨GÞ ÜU© æ:ª Ý ¨IÞ ©�X ¨  á ±�ëÌÜ-©�°© á ©�©¯« á�Þ�¨�ø © àU¨ X© ßIá�¨rà$ò Ü ï ñ ß³ÞÌÞ ÜU©.Ý8© ßIá�Þ ñ Þ ÜU© ï$á Ü ¨ ¬-Ý å¦ø ©
Þ °© ß³Þ © å¦ßIà�ïGå-ªgl ©�°© à6Þ Þ Ü ßIà?Þ ÜU©ÚÝ ß³ø ©¯Ý8© å � ä ß ¬ á © á ± � ëÌÜ-©�°© ò ©�°© ß Ý á�¨ « ßIà6ï?¨IÞ ÜU©� â"ß ä Þ�¨  á/ª8à?Þ Ü ª8á ß ä�ä ª8å © à6Þ
Þ Ü ß³ÞÌò ©�°© à-¨IÞ °©Em:©¯ä Þ © åeª´à © ª�Þ ÜU©� Þ ÜU© ª8å © à6Þ°ª ù:© å ä ß ¬ á © áÚ¨ Úä ¨rà�Þ  ª�ø ¬ Þ�¨  ï�â"ß ä Þ�¨  á ±
ÿNà�Þ Ü ª8á ä ßIá ©Iñ Þ ÜU©ªk ß Ý ª�ß ä�ä ª8å © à6Þ °© æO¨  Þ ä ¨rà ä�Ý´¬ á°ª�¨rà-á?ò ©�°©eäSÜ ß Ý8Ý�© à-® © å�ª8à ä ¨ ¬U Þ ± ² ¯�± n ± ß³æ-æ © ß Ý á

ä ¨ ¬U Þ °©L÷N©¯ä Þ © åeÞ ÜU©�ä ¨rà ä�Ý´¬ á°ª�¨rà%¨Iâ�Þ ÜU©�°© æO¨  ÞÌß³øO¨ ¬ ÞÚÞ ÜU© â`¨ ¬-Úä ß ¬ á © áÚ¨Iâ�Þ Ü-© ß ä�ä ª8å © à6Þ ©üûSì�«Rñ ò Ü ª äXÜeÝ�© å%Þ�¨
ß Ý ß~òÚá ¬ ª8Þ�ø�ï ² «G©� ª ä ßIà ª8à·ß%â © å ©� ß Ý�ä ¨ ¬U Þ.ª8à�ò Ü ª äSÜ ² «¶©� ª ä ßIà ² ª XÝ ª´à © á�ß Ý´Ý�© ® © å·Þ Ü ß³Þ ä ¨ « æO¨rà © à6Þ°á.¨Iâ
Þ ÜU© ß ¬ Þ�¨ « ß³Þ © å�ßIª Xä� ß³â�Þ�á�ïgá�Þ ©¯«¸« ßIå © ø�ïZA�¨rà © ï6ò ©¯Ý8Ý ² ª �ë� ßIà:á�æO¨  Þ�n�ïgá�Þ ©¯« á�ßIà-åNí © æ-æ © á © àNngßIà-å ©� á�¨rà
ÜU©¯Ý æ © å ä ß ¬ á © Þ ÜU©eä� ßIá Ü\± ² «G©� ª ä ßIà�ø Ý ß «¶© åóÞ ÜU© á�¨Iâ�Þjò3ß °©Iñ á°ß¯ïgª8àU®�í © æ-æ © á © à�á�Þ�¨ X© å�Þ ÜU©eÝ ¨ ä ß³Þ°ª�¨rà�¨Iâ
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ä ¨ « æ:ßIà:ª © á�ß  ® ¬-© å�Þ Ü ß³Þ¦Þ ÜU© ø © ß ä ¨rà ä ¨�å ©¢ä ¨ ¬-Ý å Ü ß ãI© ø ©�© àÊæ  ¨Iæ ©�XÝ ï£ß ä�ä�© á°á © å ßIà-å�Þ Ü ß³Þ�Þ ÜU© ævª Ý ¨IÞ°á
ò ©�°© ª8à ©�° ¨ ¯±�ëÌÜ-©�÷°¬U ï ä ¨rà ä�Ý8¬ å © åeÞ Ü ß³ÞÚÞ Ü-© ÞjòÃ¨ ä ¨ « æ:ßIà-ª © á�æ  ¨gå ¬-ä�© åeß�å © â ©¯ä Þ°ª ãI© æ  ¨gå ¬-ä ÞÌßIà-åeÞ Ü ß³Þ
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Þ ÜU© æu¨rª´à�Þ�ò Ü-©�°© ª�Þ ä ßIà¢ø © ø ¬ ª Ý Þ ±/ëÌÜU© Rñð TQV ¤�JÈðEP^] T [ OËRñðE] ª´áÚßIàeª´å © ß Ý ª&%¯ß³Þ°ª�¨rà�â`¨ X«¶© å�¶ ð ù O£PUð Þ ÜU© æ Ý ßIà6ÞÚª8á
ä ¨rà-á�Þ S¬-ä Þ © å ± ngª8®rà-ª ùvä ßIà6ÞÃå:ªgl ©�X© à ä�© á « ß¯ï ©�ð ª8á�Þ3ø © Þjò ©�© à$Þ Ü ª8á�ª8å © ß Ýu« ¨�å ©¯Ý ßIà-å%Þ Ü-© ß ä Þ ¬ ß Ý\ä ¨rà-á�Þ S¬-ä Þ © å
á�ïgá�Þ ©¯«$± � © á°ª8å © á ä ¨rà:á�Þ X¬-ä Þ°ª�¨rà�æ  ¨Iø Ý�©¯« á ñ Þ ÜU© å © á°ª8®rà ©� ß Ý òÃß~ï�á�å © ß Ý á�ò�ª�Þ Ü ª´å © ß Ý á�¨  ß ãI©� ß³® © á ñ àU¨IÞ3òÚª�Þ Ü
Þ ÜU© ß ä Þ ¬ ß Ý�ä ¨ « æO¨rà © à6Þ°á�Þ ÜU©¯« á ©¯Ý�ãI© á ±�ëÚÜ6¬ á ñ ß�å © á°ª�®rà ©��« ß¯ï Ü ß ãI© ß « ¨gå ©¯Ý ¨Iâ ß ã ß Ý�ãI© òÚª8Þ Ü ßIà�ß ãI©� ß³® ©
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¬ á ¬ ß Ý8Ý ï «p¬ á°Þ Ü ß ãI© Þ ÜU©n°©¯Ý�©�ã ßIà�Þ/T · T Hrð [(þjÝ�©�ãI©¯Ý ª´àUâ`¨ S« ß³Þ°ª�¨ràeß³øO¨ ¬ ÞÚÞ ÜU© á°ª8Þ ¬ ß³Þ°ª�¨ràeª´à�¨  å ©� Þ�¨ « ß³ç © á°ß³â ©
å ©¯ä ª8áXª�¨rà-á ±óëÌÜ ª8á?ª8áGà-¨IÞGÞ X¬U©Iñ ¨Iâ ä ¨ ¬U á ©Iñ ª�â�Þ ÜU© á�ïgá�Þ ©¯« å © áXª�®rà�å ©¯ä ¨ ¬ æ Ý8© á?Þ ÜU©�ä ¨ « æO¨rà © à6Þ°á¶ßIà-åóÞ Ü�¬ á
ß Ý8Ý ¨QòÚá�¨Iæ ©� ß³Þ�¨  á�Þ�¨ « ß³ç © ª8à-å © æ © à-å © à�Þ�á°ß³â © å ©¯ä ª8á°ª�¨rà:á ± n ¬:äXÜ å ©¯ä ¨ ¬ æ Ý ª8àU® «p¬ á�Þ�ø © å © á°ª�®rà © å�ª8à6Þ�¨$Þ ÜU©
á�ïgá�Þ ©¯«$ñ:Ü ¨~ò ©�ãI©�¯±

n�¨ «¶© A(ª�® Ü ® ©¯Ý ª8ß³ø:ª Ý ª8Þjïó�  ®rßIà-ª�%¯ß³Þ°ª�¨rà·èRAC®��.ú/Þ ÜU© ¨  ª´á�Þ°á Ü ß ãI© ß  ® ¬U© å ÷�¬ á°Þ�Þ ÜU© ¨Iæ-æO¨rá°ª8Þ ©I±�ëÌÜU© ï Ü ß ãI©
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ßIá°á ©� Þ © å5AC®���á�ß °© á°ß³â © ø ©¯ä ß ¬ á © Þ ÜU© ï¢ß Ý´Ý ¨~ò�æ  ¨Iâ © á°áXª�¨rà-ß Ý á(ß³Þ�Þ ÜU© â  ¨rà6Þ Ý ª8à © á�Þ�¨ ¬ á © Þ ÜU© ª  çgàU¨~ò Ý�© åU® ©
ßIà-å ÷�¬ åU® «G© à6Þ.Þ�¨ « ßIª8à�Þ°ßIª´à<á°ß³â © Þjï ±}¸�¬U ª8àU® ä� ª8á © á ñ Þ ÜU© ï ß  ® ¬U©Iñ å ©¯ä ª8á°ª�¨rà « ß³çgª8àU®¢ª´à_AB®���á « ª8®  ß³Þ © á
Þ�¨%Þ ÜU© â  ¨rà�Þ þjÝ ª´à © òÃ¨  ç ©� á�ò Ü ¨ Ü ß ãI© Þ ÜU© à ©¯ä�© á°á°ß  ï ÷°¬ åU® «G© à6Þ�Þ�¨ « ß³ç © å ©¯ä ª8á°ª�¨rà-á ©WéKº���«R±�ëÚÜU© æ  ¨Iø Ý�©¯«
ª8á?Þ Ü ß³ÞGÞ Ü-© ßIá°á ¬-« æ:Þ°ª�¨rà£Þ Ü ß³ÞGâ  ¨rà�Þ þjÝ ª´à © ò�¨  ç ©� áGòÚª Ý8ÝÃÜ ß ãI© Þ ÜU© à ©¯ä�© á°á°ß  ï£çgàU¨Qò Ý�© åU® © ßIà-å ÷°¬ åU® «G© à6Þ
Þ�¨ « ß³ç © å ©¯ä ª8áXª�¨rà-á?ª8ánàU¨IÞGà ©¯ä�© á°á°ß  ª Ý ï Þ X¬U©I± ��à ©�©�ð ß « æ Ý�© ª8ánÞ ÜU© â  ª © à-å Ý ï ù:°© ß ä�ä ª8å © à6Þ¶ßIà-ß Ý ï`% © åóª8à
k3Ü ß³æ:Þ ©� �¦ò Ü-©�°© Þ ÜU© æ:ª Ý ¨IÞ°á(ª�®ràU¨ °© å¤Þ ÜU©?X¬:Ý�© áÚ¨Iâ © àU®rß³® ©¯«G© à6Þ.Þ ÜU© ï¢ò ©�°© Þ�¨ Ý å¤Þ�¨$â�¨ Ý8Ý ¨Qò ßIà:å¤å ©¯ä ª8å © å
Þ�¨ « ß³ç ©�°© ß Ýüþ Þ°ª «G© å ©¯ä ª8á°ª�¨rà:á�¨ràeÞ ÜU© ª  ¨QòÚà$ø:ßIá © å�¨rà�Þ ÜU© ª8à:ßIå ©¯ô6¬ ß³Þ © ª8àUâ�¨ X« ß³Þ°ª�¨rà%Þ ÜU© ï Ü ßIå ±
í¤ßIà�ïe¨Iâ Þ ÜU© AB®��ÑÞ Ü-© ¨  ª © áÌò ©�°© å ©� ª ãI© åeâ  ¨ « á�Þ ¬ å-ï�ª8à-®�á°ß³â © Þjï þjä� ª�Þ°ª ä ß Ý á�ïgá�Þ ©¯« á ñ á ¬-äSÜ ßIá(ßIª Xä� ß³â�Þ

ä ß ° ª ©�%m ª8® Ü Þ�¨Iæ ©� ß³Þ°ª�¨rà-á ±a# ß¢ï�¨  Þ © ßIà-å k ¨rà-á�¨ Ý ª´à-ª ©üû:º=�Ã«Rñ â�¨ �©�ð ß « æ Ý�©Iñ ß  ® ¬-© Þ Ü ß³ÞÃò Ü ª Ý�© Þ ÜU© ¨Iæ ©� ß³Þ°ª�¨rà
¨Iâ�ßIª Xä� ß³â�Þ ä ß X ª ©� á.ª´á.á ¬ ø ÷�©¯ä Þ.Þ�¨¢Þ ÜU© ±(ß ã ï » á äXÜ ßIª8à ¨Iâ ä ¨ «¶« ßIà-å ñ�©�ãI© à Þ ÜU©�Ý ¨~ò © á�Þ þjÝ�©�ãI©¯Ý á © ß « ßIà ä ßIà
ß³øO¨  Þ Ý ßIà-å:ª8àU®rá ±ók3Ý�© ß SÝ ï ñ Þ Ü ª8á Ý ¨ ä ß Ý ß ¬ Þ Ü ¨  ª�Þ�ï¤ª8á�à ©¯ä�© á°á°ß  ï·ª8à�Þ ÜU©¦ä ßIá © ¨Iâ�ß³øO¨  Þ © å Ý ßIà-å:ª8àU®rá(ø ©¯ä ß ¬ á ©
å ©¯ä ª8áXª�¨rà-á «n¬ á�Þ�ø ©¶« ßIå © Þ�¨�¨ ô�¬ ª ä ç Ý ï¤Þ�¨�®I¨ ¬ æ<ß äXÜ ßIª8à·¨Iâ ä ¨ «¶« ßIà-å ± � ¬ Þ.àU¨IÞ © Þ Ü ß³Þ�á ¬-äSÜ Ý ¨~ò þjÝ�©�ãI©¯Ý
æ ©� á�¨rà-à ©¯Ý�ä ßIàÊ¨rà Ý ï « ß³ç © å ©¯ä ª8áXª�¨rà-á¶ª8à�¨rà © å-ª °©¯ä Þ°ª�¨rà ñ Þ Ü ß³Þ%ª8á ñ Þ ÜU© ï « ß¯ï�¨rà Ý ï�ß³øu¨  Þ Ý ßIà-å-ª´àU®rá ± ÿNà
© á°á © à ä�©Iñ Þ ÜU© ï¤ß °© ß Ý8Ý ¨Qò © å·Þ�¨ äSÜ ßIàU® © Þ�¨�ßIà<ª8à ÜU©�°© à6Þ Ý ï�á°ß³â © á�Þ°ß³Þ © è"ß�®I¨ þ ß  ¨ ¬ à-åvú�ò�ª�Þ Ü¤°© á�æ ©¯ä Þ�Þ�¨�Þ ÜU©
Ü ßM%¯ß  åóª8à ã ¨ Ý�ãI© å ± n�ïgá�Þ ©¯«?þjÝ�©�ãI©¯Ý ª8àUâ�¨ X« ß³Þ°ª8¨rà<ª8ápàU¨IÞnà ©�© å © å£ø ©¯ä ß ¬ á © ß¤á°ß³â © á°Þ°ß³Þ ©�©�ð ª8á�Þ°ápÞ Ü ß³Þ Ü ßIánàU¨
ä ¨rà m ª ä Þ°á�òÚª8Þ Ü ¨IÞ ÜU©�?Ü ßM%¯ß  å:á ñ ßIà-å Þ ÜU© ß ä Þ°ª�¨rà:áp®I¨ ãI©� à © åóø�ï·Þ ÜU© á © å ©¯ä ª8á°ª8¨rà-á�ßIà-å Þ ÜU©%ä ¨rà-å-ª�Þ°ª8¨rà-á.â�¨ 
« ß³çgª8àU®nÞ ÜU©¯« ß °©(°©¯Ý ß³Þ°ª ãI©¯Ý ï¦á°ª « æ Ý8©I± ² ª Xä� ß³â�Þ ä ß ° ª ©� áÃß °©�¬ á ¬ ß Ý8Ý ï?¨Iæ ©� ß³Þ°ª8àU®nª8à¦ß X© ßIá ä ¨rà�Þ°ßIª8à:ª8àU® Ý ª�Þ�Þ Ý�©
Þ  ß�D äSõ Þ ÜU© ï�ß °© å ©¯ä ¨ ¬ æ Ý�© å�â  ¨ « Þ ÜU©nÝ ß  ® ©� á°ï�á�Þ ©¯«?õ ßIà-å�Þ Ü-©�°© â`¨ X©nÝ ¨ ä ß Ý ª&% © åeå ©¯ä ª8á°ª�¨rà:á�Þ�¨�ß³øO¨  Þ(ß °©
ß Ý8« ¨rá°ÞÌß Ý òÃß~ï�á�á°ß³â © ßIà-å ä ßIàeø © ß Ý8Ý ¨~ò © å�â  ¨ « ß Ý ß  ® ©� á�ï�á°Þ ©¯« á°ß³â © Þjï ã ª © òÌæO¨rª8à6Þ ±

k ¨rà:á°ª8å ©� ßeá Ý ª8® Ü Þ Ý ï·å-ª³l ©�°© à6ÞpáXª�Þ ¬ ß³Þ°ª�¨rà ñ�Ü ¨Qò ©�ãI©�¯ñ ò ÜU©�°© ß¢æ:ª Ý ¨IÞ « ß³ç © á?ß¢å ©¯ä ª8á°ª�¨rà<Þ�¨¢®I¨ þ ß  ¨ ¬ à-å
è"ß³øO¨  Þ%ß Ý ßIà-å:ª8àU®6ú?ß³Þ%ß<ø ¬ á�ï ¬U ø:ßIàößIª  æO¨  Þ ± ò Ü ª Ý�©e©�ð�©¯ä�¬ Þ°ª´àU® ß ®I¨ þ ß  ¨ ¬ à-å ò Ü-© àÊß ä�Ý�© ß  å:ßIàU® ©�
©�ð ª8á�Þ°á.ª�â�Þ ÜU© æ:ª Ý ¨IÞ Ý ßIà-å-á�ª8á�¨Iø ã ª�¨ ¬ á Ý ï¢Þ ÜU©¶ ª8® Ü Þ.å ©¯ä ª´á°ª�¨rà ñ Þ Ü-©�°©¶Ü ß ãI© ø ©�© à·à © ß p« ª´á°á © á�ò ÜU© à·ß�æ:ª Ý ¨IÞ
©�ðg©¯ä�¬ Þ © å¦ß�®I¨ þ ß  ¨ ¬ à-å�ßIà-å ä ß «G© Þ�¨�¨ ä�Ý ¨rá © Þ�¨pßIà-¨IÞ ÜU©� ßIª Xä� ß³â�Þ/Þ Ü ß³Þ�òÃßIá/Þ°ß³ç�ª8à-®�¨Kl�¨rà�ß�æ ©� æ © à-å-ª ä�¬-Ý ß 
X¬ à6ò3ß¯ï ±pëÚÜU© á°¨ Ý8¬ Þ°ª�¨rà¤Þ�¨%Þ Ü ª8á(æ  ¨Iø Ý�©¯« ª´á(à-¨IÞ�ß³Þ�Þ Ü-© å ©¯ä�© à�Þ  ß Ý ª&% © å Ý�©�ãI©¯Ýxõ Þ Ü-© ª´à-å-ª ã ª8å ¬ ß Ý ævª Ý ¨IÞ Ý ß ä çgá
Þ ÜU© á�ïgá�Þ ©¯«?þjÝ8©�ãI©¯Ý ª8àUâ�¨ X« ß³Þ°ª8¨rà¢Þ�¨¢ß ã ¨rª8å Ü ßM%¯ß  åU¨ ¬ á�á�ï�á°Þ ©¯« á�Þ°ß³Þ © á�ª´à�Þ Ü ª8á ä ßIá ©I± ÿLà-á°Þ © ßIå ñ Þ ÜU© á�¨ Ý´¬ Þ°ª�¨rà
«n¬ á�Þ/ø © ß³ÞÃÞ ÜU© á�ï�á°Þ ©¯« Ý�©�ãI©¯ÝRñ ò ÜU©�X© Þ ÜU© å-ßIàU® ©��«n¬ á�Þ�ø ©Ì°© å ¬-ä�© å�ø6ï¶ª´à-á�Þ°ª�Þ ¬ Þ°ª´àU®�å-ªgl ©�°© à�Þ Ý ßIà-å-ª´àU®.ßIà-å
Þ°ß³ç © ¨Kl$æ  ¨ ä�© å ¬U°© á ñ ø ¬ ª Ý å:ª8àU®Ìà © ò X¬ à�ò3ß¯ïgá ñr°© å:ª8á�Þ  ª�ø ¬ Þ°ª8àU®ÌßIª  Þ  ß�D ä³ñ ¨  ø�ï « ß³çgª8àU®(¨IÞ ÜU©� á°ï�á�Þ ©¯«GþjÝ�©�ãI©¯Ý
äXÜ ßIàU® © á ± ò © òÃßIà6Þ�æ:ª Ý ¨IÞ°á(Þ�¨$ø © ß³ø Ý�© Þ�¨ ©�ðg©¯ä�¬ Þ © ß�®I¨ þ ß  ¨ ¬ à-å·ª�â�Þ ÜU© ï¢â ©�©¯Ý ª8Þ(ª8á�à ©¯ä�© áXá°ß  ï ñ ø ¬ Þ ¬ à Ý�© á°á
Þ ÜU©¶© à ä ¨ « æ:ßIá°á°ª´àU®$á�ï�á°Þ ©¯« ª8á�å © áXª�®rà © å�Þ�¨�æ X©�ãI© à�Þ ä ¨ Ý´Ý ª8á°ª�¨rà:á ñ Þ ÜU© ß ä Þ°ª�¨rà å ©¯ä�°© ßIá © á�¨rà ©�Ü ßM%¯ß  å ò Ü ª Ý�©
ª8à ä�X© ßIá°ª8àU®Gß¶å-ª³l ©�°© à6Þ�¨rà ©I± nUß³â © Þ�ï%ª´á�ß¶á�ïgá�Þ ©¯« æ  ¨Iæ ©� Þjï ±

o9p87%p`_ bZ��bZ�	z£w�vñ��~Èz�t��_w5but	w^c öKJdC��/9 ~å�; 4v�v�ö�v
ëµ ßIå-ª�Þ°ª�¨rà:ß Ý å ©¯ä ª8áXª�¨rà þj« ß³çgª8àU® X© á © ß XäXÜ£ã ª © òÚánå ©¯ä ª8á°ª8¨rà-á�ßIá?å-ª8á ä�°© Þ © æ  ¨ ä�© á°á © á�Þ Ü ß³Þ ä ßIà ø © á © æ:ß  ß³Þ © å
â  ¨ « Þ ÜU©Ãä ¨rà6Þ ©�ð Þ�ª8à�ò Ü ª äXÜ Þ ÜU© å ©¯ä ª8á°ª8¨rà-á�ß °©�« ßIå © ßIà-å?á�Þ ¬ å-ª © å�ßIá ßIà?ª8á°¨ Ý ß³Þ © å�æ ÜU© àU¨ «G© àU¨rà ±µëÌÜ ª´á ã ª © ò
ª8á�á�Þ°ß  Þ°ª´àU®¦Þ�¨$ø ©?äXÜ ß Ý´Ý�© àU® © å ± ÿNà-á�Þ © ßIå�¨Iâ�Þ Ü ª8àUçgª8àU®¶¨Iâ�¨Iæ ©� ß³Þ°ª�¨rà-á�ßIá�æ °© å ©�ù à © å�á ©¯ô�¬U© à ä�© á�¨Iâ/ß ä Þ°ª�¨rà:á ñ
Ü�¬-« ßIà¤ª8à�Þ ©� ß ä Þ°ª�¨rà�òÚª�Þ Ü ß%á�ï�á°Þ ©¯« ª´á(ª´à ä�°© ßIá°ª8à-® Ý ï%ø © ª´àU® ä ¨rà-áXª8å ©�°© å¢Þ�¨%ø © ß ä ¨rà�Þ°ª´à ¬ ¨ ¬ á ä ¨rà6Þ  ¨ Ý Þ°ßIá�ç
ª8à%ò Ü ª äXÜ á © ævß  ß³Þ © � å ©¯ä ª´á°ª�¨rà-áX�n¨ �©�° ¨  á�ß °© å-ªgD ä�¬-Ý ÞÃÞ�¨¦ª8å © à6Þ°ª�â`ï ±

F�åUòÃß  å-á ñ øvß ä çeª8à û¯î G é�ñ òÃßIá�¨rà © ¨Iâ Þ ÜU©pù: á�ÞÌÞ�¨%ß  ® ¬U© Þ Ü ß³Þ�å ©¯ä ª8á°ª8¨rà-á ä ßIà¢¨rà Ý ï$ø ©�¬ à:å ©� á�Þ�¨�¨�å¢ßIá
æ:ß  Þ�¨Iâ/ßIà¢¨ràU®I¨rª8àU®¦æ  ¨ ä�© á°á © G ìK«R±�ëÌÜU© á�Þ°ß³Þ © ¨Iâ Þ ÜU© á�ï�á°Þ ©¯« ª´áÌæ ©�Xä�© ª ãI© å¤ª8à�Þ ©�S« áÚ¨Iâ/æu¨ráXá°ª�ø Ý�© ß ä Þ°ª�¨rà:á ñ
¨rà © ¨Iâ�Þ ÜU© á © ß ä Þ°ª�¨rà-á¦ª8á äXÜ ¨rá © à ñ ßIà-å�Þ ÜU©�X© á ¬-Ý Þ°ª8à-® X© á�æO¨rà-á © â  ¨ « Þ ÜU©eä ¨rà6Þ  ¨ Ý8Ý�© åÊá�ï�á°Þ ©¯« ß ä Þ°á�ßIá�ß
ø:ß ä ç6®  ¨ ¬ à-å£â`¨  Þ ÜU© à ©�ð Þnß ä Þ°ª�¨rà:á ± F ° ¨  á�Þ ÜU© àóß °© å-ªgD ä�¬-Ý Þ.Þ�¨ Ý ¨ ä ß Ý ª&% © ª8à<Þ Ü-© á�Þ X© ß « ¨Iâ�ø ©¯Ü ß ã ª�¨  [
Þ ÜU©¦© l ©¯ä Þ°án¨Iâ Ý�© á°ápá ¬-ä�ä�© á°á�â ¬-Ý ß ä Þ°ª8¨rà-ápß X© ßeà:ß³Þ ¬U ß Ý æ:ß  Þ.¨Iâ�Þ ÜU© á © ß XäXÜ ø6ï�Þ ÜU© ¨Iæ ©� ß³Þ�¨  â�¨  ¨Iæ:Þ°ª « ß Ý
æ ©� â�¨ X« ßIà ä�©I± ² á�ßIà ©�ð ß « æ Ý�©IñIä ¨rà-á°ª8å ©� á�Þ ©�©� ª´àU®(ß�øO¨rß³Þ ±�ëÚÜU©�ÜU©¯Ý´« á « ßIà�¨Iâ:á Ü ª�æ ² « ß¯ïná ©�© ßIà�¨Iø:á°Þ°ß ä�Ý�©
ß ÜU© ßIåeè�æ ©�XÜ ß³æ:á�ßIàU¨IÞ ÜU©� á Ü ª�æuú�ßIà-åGå ©¯ä ª8å © Þ�¨�á�Þ ©�©� Þ ÜU© øu¨rß³Þ Þ�¨�Þ ÜU©�Ý�© â`Þ�Þ�¨�ß ã ¨rª8å¶ª�Þ ±�ëÌÜU© òÚª´à-å ñIä�¬U°°© à6Þ ñ



���('{�;36AC"¡�<��$'";���@�!�%"2�0,03��!�#8N&)(;,/.�.1&� #"%(+3�8 ìIî

ßIà-å òÃß ãI© ß ä Þ°ª�¨rà « ß¯ï °©¯ô�¬ ª X© Þ ÜU©¦Ü-©¯Ý8« á « ßIà<Þ�¨ « ß³ç ©�ä ¨rà6Þ°ª8à ¬ ß Ý ßIå ÷�¬ á°Þ «G© à�Þ°ápª8à ¨  å ©� Þ�¨ Ü ¨ Ý å<Þ ÜU©
å © á°ª °© å ä ¨ ¬U á ©I± ² ÞÃá°¨ «G© æO¨rª8à6Þ ñ Þ ÜU© ¨IÞ ÜU©� á Ü ª�æ « ß~ï�ß Ý á�¨ äXÜ ßIà-® ©�ä ¨ ¬- á ©Iñg« ß³ç�ª´àU®�Þ ÜU©�ÜU©¯Ý8« á « ßIà » á ù: á�Þ
å ©¯ä ª8áXª�¨ràeß³øO¨ ¬ Þ�ò Ü ß³ÞÚòÃ¨ ¬-Ý åeø © ß¦áXß³â ©?ä ¨ ¬U á © àU¨ Ý ¨ràU® ©�(ä ¨ X°©¯ä Þ(ßIà:å¢à ©�© å:ª8àU®¶Þ�¨�ø ©.°©�ã ª8á © å ± ngÞ ©�©� ª8àU®
Þ ÜU© à ä ßIà$ø © æ ©�Xä�© ª ãI© å$ßIá�ß ä ¨rà6Þ°ª8à ¬ ¨ ¬ á ä ¨rà�Þ  ¨ Ý ß ä Þ°ª ã ª�Þjï¦¨  æ  ¨ ä�© á°áÃòÚª�Þ Ü ò Ü ß³ÞÌª´á�Þ Ü-©�ä ¨ X°©¯ä ÞÚßIà-å$á°ß³â ©
ø ©¯Ü ß ã ª�¨ ?äXÜ ßIà-®rª8àU®e¨ ãI©� Þ°ª «G© ßIà-å<ò�ª�Þ Ü °© á°æ ©¯ä ÞpÞ�¨¢Þ Ü-©¦°© á ¬-Ý Þ°á.¨IâÚæ  ª�¨  ø ©¯Ü ß ã ª8¨ ¯±eëÌÜU©�ÜU©¯Ý8« á « ßIà » á
«G© à6Þ°ß Ý�« ¨gå ©¯Ý ¨IâÃÞ ÜU©G© l ©¯ä Þ°áp¨IâÃÞ ÜU© ß ä Þ°ª�¨rà-á�¨IâÃÞ ÜU© á © ß$ßIà-å·Þ ÜU© ßIá°á ¬-«G© å�ø ©¯Ü ß ã ª�¨  ¨IâÃÞ ÜU© ¨IÞ ÜU©� á Ü ª�æ
Ü ßIá�Þ�¨�ø ©.ä ¨rà6Þ°ª8à ¬ ß Ý8Ý ï�ßIå ÷°¬ á�Þ © å ±

±�¨IÞµ¨rà Ý ï(ß X© ª8à:å-ª ã ª8å ¬ ß Ý1¬ à-á°ß³â © ß ä Þ°ª�¨rà:á�å-ªgD ä�¬-Ý ÞZÞ�¨�ª´å © à�Þ°ª8â`ï�ª8à�Þ Ü ª8á\àU¨rà þ Þ  ßIå-ª�Þ°ª�¨rà-ß Ý�ä ¨rà�Þ  ¨ Ý�« ¨gå ©¯Ý ¨Iâ
Ü�¬-« ßIà¶å ©¯ä ª´á°ª�¨rà « ß³çgª8àU® ñ ø ¬ Þ�Þ ÜU© á�Þ ¬ å-ï�¨IâZå ©¯ä ª8á°ª8¨rà « ß³ç�ª´àU® ä ßIà-àU¨IÞ�ø © á © ævß  ß³Þ © å¶â  ¨ « ß�á°ª «p¬-Ý Þ°ßIà © ¨ ¬ á
á�Þ ¬ å-ïn¨IâZÞ Ü-© á�¨ ä ª8ß Ý:ä ¨rà6Þ ©�ð Þ ñ Þ ÜU©Úã ß Ý8¬U© á°ï�á�Þ ©¯« ª8à�ò Ü ª äSÜ ª�Þ�Þ°ß³ç © á3æ Ý ß ä�©Iñ ßIà-å�Þ ÜU© å-ï�à-ß « ª ä ò�¨  çGæ  ¨ ä�© á°á
ª�Þ�ª´á¶ª8à6Þ © à-å © å�Þ�¨ ä ¨rà�Þ  ¨ Ý¢©üû G �K«R± ëÌÜ ª8á ã ª © òÐª8áGÞ ÜU© â`¨ ¬ à:å-ß³Þ°ª�¨ràó¨Iâ.á�¨ «G©¢« ¨�å ©� à�Þ °© à-å:á�ª8à�å ©¯ä ª´á°ª�¨rà
« ß³çgª8àU® °© á © ß XäSÜZñ á ¬:äXÜ ßIá RK·KJ�I [ V M<R¥ðXM VdT�V OKJ [ I�L V J¥¤ ©Wé � «Rñ Þ Ü-© à © ò ùv©¯Ý å�¨Iâ J�I£Hµ¨�P�I£] VdT H V M<RñðXM VYTQV O£J [ I�L V J{¤
©Wégû¯îUñ\û:ºré£«Rñ ßIà-å$Þ ÜU© ß³æ-æ  ¨rß äSÜ Þ�¨�á°ß³â © Þjï�å © á ä� ª�ø © å%ª8à%Þ Ü ª8á�øO¨�¨Iç ±
² á ß  ® ¬U© ånø�ï¹®ÚßIá «p¬ áXá © à?ßIà-ån¨IÞ ÜU©� á ñ å ©�ã ª8á°ª´àU® « ¨ X©Ã© l ©¯ä Þ°ª ãI© ß ä�ä ª8å © à�Þ « ¨gå ©¯Ý áµÞ Ü ß³Þ�®I¨�ø © ïI¨rà-ånÞ ÜU©

á°ª « æ Ý�©/©�ãI© à6Þ äSÜ ßIª8àGßIà-å Ü�¬-« ßIànâ"ßIª Ý8¬U°©Ã« ¨gå ©¯Ý á °©¯ô�¬ ª °© á�á Ü ª8â`Þ°ª8à-®ÚÞ ÜU©�©¯« æ Ü ßIá°ª8á�ª8à ©�ð æ Ý ßIª8à-ª´àU®ÌÞ ÜU©� ¨ Ý8© ¨Iâ
Ü�¬-« ßIà-á�ª8à�ß ä�ä ª8å © à�Þ°áÃâ  ¨ «Ñ©�° ¨  è�Þ Ü ß³Þ3ª8á ñ å ©�ã ª8ß³Þ°ª�¨rà-á/â  ¨ « àU¨ X« ß³Þ°ª ãI© æ  ¨ ä�© å ¬-°© áSú�Þ�¨nâ`¨ ä�¬ áÃª8à-á�Þ © ßIå�¨rà
Þ ÜU©Ã«G©¯äXÜ ßIà:ª8á « áµßIà-å.â"ß ä Þ�¨  á�Þ Ü ß³Þ�á Ü ß³æ ©/Ü�¬-« ßIà.ø ©¯Ü ß ã ª8¨ ¯ñ Þ Ü ß³Þµª8á ñ Þ ÜU© æ ©� â`¨ X« ßIà ä�©�þ á Ü ß³æ:ª´àU® ä ¨rà�Þ ©�ð Þ ª8à
ò Ü ª äXÜnÜ6¬-« ßIàpß ä Þ°ª�¨rà:áµÞ°ß³ç © æ Ý ß ä�© ßIà:ånå ©¯ä ª8á°ª�¨rà-áµß °©�« ßIå ©I± íe¨gå ©¯Ý ª´àU® Ü�¬-« ßIàpø ©¯Ü ß ã ª�¨  ø6ï�å ©¯ä ¨ « æO¨rá°ª8àU®
ª�Þ(ª8à�Þ�¨%å ©¯ä ª8áXª�¨rà-áÚßIà:å¢ß ä Þ°ª�¨rà:á(ßIà:å¢á�Þ ¬ åUï�ª´àU®¦ª�Þ(ßIá�ß�æ Ü-© àU¨ «G© àU¨rà¤ª8á�¨ Ý ß³Þ © å¢â  ¨ « Þ Ü-©nä ¨rà6Þ ©�ð Þ.ª´à�ò Ü ª äXÜ
Þ ÜU© ø ©¯Ü ß ã ª8¨  Þ°ß³ç © áÚæ Ý ß ä�© ª8áÌàU¨IÞÌßIà © l ©¯ä Þ°ª ãI© òÃß~ï$Þ�¨ ¬ à-å ©� á�Þ°ßIà-å�ø ©¯Ü ß ã ª�¨ ¹©üû G î£«R±
ëÌÜ-© ß Ý Þ ©� à-ß³Þ°ª ãI©Ìã ª © ò °©¯ô�¬ ª °© á�ß�à © òöß³æ-æ  ¨rß äXÜ Þ�¨ °© æ X© á © à�Þ°ª´àU®.ßIà-å ¬ à:å ©� á�Þ°ßIà-å:ª8àU® Ü6¬:« ßIàGø ©¯Ü ß ã6þ

ª�¨ ¯ñ â�¨ ä�¬ á © å$àU¨IÞ�¨rà Ü�¬-« ßIà ©�° ¨  ßIà-å ã ª8¨ Ý ß³Þ°ª�¨rà%¨Iâ S¬-Ý�© á3ø ¬ Þ3¨rà%Þ ÜU©.«¶©¯äXÜ ßIà-ª´á « á3® © à ©� ß³Þ°ª´àU®Gø ©¯Ü ß ã ª�¨ 
ª8à·Þ Ü-© ß ä Þ ¬ ß Ý)ñ åUïgà-ß « ª äGä ¨rà6Þ ©�ð Þ ± n ¬-äXÜ ßIá�ß³æ-æ  ¨rß äXÜ£«p¬ á�Þ.Þ°ß³ç © ª8à�Þ�¨¢ß ä�ä ¨ ¬ à�ÞnÞ ÜU© ò�¨  ç·á�ïgá�Þ ©¯« ä ¨rà þ
á�Þ  ßIª´à�Þ°á ñ Þ ÜU© øO¨ ¬ à-å-ß  ª © áÚ¨Iâ3ß ä�ä�© æ-Þ°ß³ø Ý�© æ ©� â`¨ X« ßIà ä�©Iñ Þ ÜU© à ©�© å â`¨ �©�ð æ ©� ª «G© à6Þ°ß³Þ°ª�¨rà ñ ßIà:å·á ¬ ø ÷�©¯ä Þ°ª ãI©
ä� ª�Þ ©� ª8ße® ¬ ª8å-ª8àU®¤ßIå-ß³æ-Þ°ß³Þ°ª�¨ràóÞ�¨ äSÜ ßIàU® ©I± ÿLàóÞ Ü ª´ánß³æ:æ  ¨rß äXÜ\ñ Þ  ßIå-ª�Þ°ª8¨rà-ß Ý Þ°ßIá�ç ßIà-ß Ý ï�á°ª´ánª´á X© æ Ý ß ä�© å£¨ 
ß ¬ ® «G© à6Þ © å$òÚª8Þ Ü M�OX¤£J V H Vü¦ ð/^%OKP�LúI£J�IK]Ý· TQVYT ©üû���ûIñ-éKº ý « ¨  M�OX¤£J V H Vü¦ ð/H	I T LóIKJ�I£]°· T�VdT ©�� � «R± � ©¯Ü ß ã ª�¨  ª8á « ¨gå þ
©¯Ý�© å ª8à Þ ©�X« á�¨Iâ�Þ ÜU© ¨Iø ÷�©¯ä Þ°ª ãI© án¨Iâ�Þ ÜU© å ©¯ä ª´á°ª�¨rà þj« ß³ç ©�~ñ Þ ÜU© øO¨ ¬ à-å-ß  ª © á�¨IâÌß ä�ä�© æ-Þ°ß³ø Ý�© æ ©� â`¨ S« ßIà ä�©Iñ
Þ ÜU© ø ©¯Ü ß ã ª8¨ �þ á Ü ß³æ:ª´àU® ä ¨rà-á�Þ  ßIª8à6Þ°á.¨Iâ3Þ ÜU©�© à ã ª  ¨rà «¶© à�Þ�è"ª8à ä�Ý8¬ å-ª8à-®¦Þ ÜU©�ã ß Ý8¬-© á�ï�á°Þ ©¯« ßIà-å áXß³â © Þ�ï ä ¨rà þ
á�Þ  ßIª´à�Þ°áSú ñ ßIà-å%Þ ÜU© ßIå-ß³æ:Þ°ª ãI©�«G©¯äSÜ ßIà-ª8á « á3¨Iâ�Þ Ü-©.Ü6¬-« ßIà�ß ä Þ�¨  á ±

n ¬:äXÜ ßIà ß³æ-æ  ¨rß äXÜ Ý8© ßIå-á$Þ�¨�à © òÖò3ß¯ïgá�¨Iâ?å © ß Ý ª´àU® ò�ª�Þ Ü Þ ÜU© Ü�¬-« ßIà ä ¨rà6Þ  ª�ø ¬ Þ°ª8¨rà Þ�¨�ß ä�ä ª8å © à6Þ°á
ßIà-å Ü�¬-« ßIà � ©�° ¨ ¯± � ÿLà-á°Þ © ßIå ¨IâpÞ  ï�ª8à-®£Þ�¨ ä ¨rà6Þ  ¨ Ý.Ü�¬-« ßIà ø ©¯Ü ß ã ª8¨  ø6ï ù ® Ü Þ°ª8àU®�å ©�ã ª8ß³Þ°ª�¨rà-á�â  ¨ «
á�æ ©¯ä ª ù:© å%æ  ¨ ä�© å ¬U°© á ñ â�¨ ä�¬ áÌá Ü ¨ ¬-Ý å%ø © ¨rà ä ¨rà�Þ  ¨ Ý´Ý ª8àU®Gø ©¯Ü ß ã ª�¨  ø6ï%ª8å © à6Þ°ª�â�ï�ª8à-®nÞ Ü-© øu¨ ¬ à-å-ß  ª © á3¨Iâ á°ß³â ©
æ ©� â�¨ X« ßIà ä�© è�Þ ÜU© ø ©¯Ü ß ã ª�¨  ß Ý áXß³â © Þ�ï ä ¨rà-á°Þ  ßIª8à6Þ°áSú ñ ø6ï « ß³çgª8àU®?Þ ÜU© øO¨ ¬ à-å-ß  ª © á ©�ð æ Ý ª ä ª8ÞÃßIà-å%çgàU¨QòÚà ñ ø6ï
®rª ã ª8àU®$¨Iæ-æO¨  Þ ¬ à-ª�Þ°ª © á�Þ�¨�å ©�ãI©¯Ý ¨Iæ ä ¨Iæ:ª8àU®eá°ç�ª Ý´Ý á�ß³Þ�Þ ÜU© øO¨ ¬ à-å-ß  ª © á ñ ø�ï�å © á°ª�®rà-ª8à-®�á�ï�á°Þ ©¯« á.Þ�¨�á ¬ æ-æO¨  Þ
á°ß³â © ¨Iæ-Þ°ª « ª&%¯ß³Þ°ª8¨rànßIà:åGßIå-ß³æ-Þ°ß³Þ°ª�¨rà?¨Iâvæ ©� â`¨ X« ßIà ä�© ª´à X© á�æO¨rà-á © Þ�¨ ä ¨rà�Þ ©�ð Þ ¬ ß Ý ª8à mv¬U© à ä�© á�ßIà-ånæ °© á°á ¬U°© á ñ
ø�ïÊæ  ¨ ã ª´å-ª8àU® «G© ßIà-á%â�¨  ª8å © à6Þ°ª�â�ï�ª8à-®<æO¨IÞ © à�Þ°ª´ß Ý8Ý ïöå:ßIàU® ©� ¨ ¬ á$á°ª´å ©¢© l ©¯ä Þ°á�¨Iâ?ª8à-å:ª ã ª´å ¬ ß Ý å ©¯ä ª8áXª�¨rà-á%ª8à
Þ ÜU© à © Þ�ò�¨  ç ¨Iâ�å ©¯ä ª´á°ª�¨rà-áp¨ ãI©� Þ ÜU©¦© à6Þ°ª °© á�ïgá�Þ ©¯«$ñ ø6ï£å © á°ª�®rà-ª´àU®eâ�¨ ?©�° ¨  Þ�¨ Ý�©� ßIà ä�© è « ß³ç�ª8à-® ©�° ¨  á
¨Iø:á ©�Xã ß³ø Ý8© ßIà-å X©�ãI©� á°ª�ø Ý8© ø © â`¨ X© áXß³â © Þ�ï ä ¨rà-á°Þ  ßIª8à6Þ°áGß °©%ã ª�¨ Ý ß³Þ © åvú ©üû G îK«Rñ ßIà-åóø�ï ä ¨ ¬ à�Þ ©� ß ä Þ°ª´àU®·Þ ÜU©
æ °© áXá ¬U°© á3Þ Ü ß³Þ�å  ª ãI© ¨Iæ ©� ß³Þ�¨  á�ßIà-å�å ©¯ä ª8áXª�¨rà « ß³ç ©� á�Þ�¨ ã ª8¨ Ý ß³Þ © á°ß³â © Þjï ä ¨rà-á�Þ  ßIª8à�Þ°á ±

��à ä�© ß³®rßIª8à ñ â ¬ Þ ¬U°© æ  ¨I® °© á°á(ª8àeß ä�ä ª´å © à�Þ °© å ¬:ä Þ°ª�¨rà °©¯ô�¬ ª X© áÌÞ�¨rá°á°ª´àU®�¨ ¬ Þ�Þ ÜU© ¨ Ý åeßIá°á ¬-« æ-Þ°ª�¨rà¢ßIà-å
á ¬ øvá�Þ°ª�Þ ¬ Þ°ª8à-®nß¶à © ò ¨rà ©I¹
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A ¬-« ßIà¤ø ©¯Ü ß ã ª�¨  ª8á�ß Ý ò3ß¯ïgá.ª8à mv¬-© à ä�© åeø�ï�Þ ÜU©G© à ã ª  ¨rà «G© à6Þ�ª8à¤ò Ü ª äSÜ ª�Þ�Þ°ß³ç © á�æ Ý ß ä�©I±4k3Ü ßIàU®rª8àU®¦Þ Ü ß³Þ
© à ã ª  ¨rà «G© à6Þ¶òÚª Ý8Ý ø ©e«n¬-äXÜö« ¨ °©�© l ©¯ä Þ°ª ãI© ª8à äSÜ ßIàU®rª8àU®<¨Iæ ©� ß³Þ�¨ �©�° ¨  Þ Ü ßIà�Þ ÜU©¤¬ á ¬ ß Ý ø ©¯Ü ß ã ª8¨  ª8á�Þ
ß³æ-æ  ¨rß äXÜ ¨Iâ ¬ á°ª´àU® °© ò3ß  ånßIà-ånæ ¬ à-ª´á Ü-«G© à6Þ ± ò ª�Þ Ü ¨ ¬ Þ äXÜ ßIàU®rª´àU®�Þ Ü-©�© à ã ª  ¨rà «G© à6Þ ñrÜ6¬:« ßIà ©�X ¨ �ä ßIà:àU¨IÞ
ø ©pX© å ¬-ä�© å¢â`¨ �Ý ¨ràU® ± ò © å © áXª�®rà¢á°ï�á�Þ ©¯« á(ª´àeò Ü ª äXÜ ¨Iæ ©� ß³Þ�¨ �©�° ¨  ª8á(ª8à ©�ã ª�Þ°ß³ø Ý�© ßIà-å¢Þ ÜU© à¤ø Ý ß «G© Þ ÜU©
¨Iæ ©� ß³Þ�¨  ßIà:å$àU¨IÞÌÞ ÜU© á°ï�á�Þ ©¯« å © á°ª�®rà ±
² á3ß  ® ¬U© å%ø�ïó®ÚßIá «n¬ á°á © à�ßIà:å¦¨IÞ Ü-©� á ñ å ©�ã ª8á°ª8àU® « ¨ °©�© l ©¯ä Þ°ª ãI© ß ä�ä ª8å © à6Þ ä ß ¬ á°ß Ý ª�Þ�ï « ¨gå ©¯Ý á °©¯ô6¬ ª °© á

á Ü ª8â`Þ°ª8à-®�Þ ÜU©?©¯« æ Ü ßIá°ª8á(ª8à ©�ð æ Ý ßIª´à-ª8àU®¦Þ ÜU©p ¨ Ý�© Þ Ü ß³Þ Ü6¬-« ßIà-á(æ Ý ß¯ï¢ª8à�ß ä�ä ª8å © à6Þ°á�â  ¨ « ©�° ¨  è"å ©�ã ª´ß³Þ°ª�¨rà-á
â  ¨ « àU¨ X« ß³Þ°ª ãI© æ  ¨ ä�© å ¬-°© áSú3Þ�¨%â�¨ ä�¬ á�¨rà¤Þ ÜU©G«G©¯äSÜ ßIà-ª8á « á�ßIà:å¢â"ß ä Þ�¨  á�Þ Ü ß³Þ�á Ü ß³æ ©?Ü�¬-« ßIà¤ø ©¯Ü ß ã ª�¨ ¯ñ
Þ Ü ß³Þ�ª8á ñ Þ ÜU© æ ©� â�¨ X« ßIà ä�©�þ á Ü ß³æ:ª8àU® â © ß³Þ ¬UX© á�ßIà-å ä ¨rà�Þ ©�ð Þeª8à ò Ü ª äXÜ Ü�¬-« ßIà ß ä Þ°ª�¨rà-á$Þ°ß³ç © æ Ý ß ä�© ßIà-å
å ©¯ä ª8áXª�¨rà-á?ß °©$« ßIå ©I± íe¨gå ©¯Ý ª´àU®¢ø ©¯Ü ß ã ª8¨  ø�ï å ©¯ä ¨ « æO¨rá°ª8àU®�ª�ÞGª8à6Þ�¨�å ©¯ä ª8á°ª�¨rà-á?ßIà-å�ß ä Þ°ª8¨rà-á?¨ G©�ãI© à�Þ°á ñ
ò Ü ª äXÜó« ¨rá�ÞGß Ý8ÝÃä�¬U°°© à6ÞGß ä�ä ª8å © à6Þ « ¨gå ©¯Ý ánåU¨ ñ ßIà-åóá�Þ ¬ å-ï�ª8à-®¤ª�Þ?ßIáGß¤æ ÜU© àU¨ «¶© àU¨ràóª8á�¨ Ý ß³Þ © å£â  ¨ « Þ ÜU©
ä ¨rà6Þ ©�ð Þ(ª8à%ò Ü ª äSÜ Þ ÜU© ø ©¯Ü ß ã ª�¨  Þ°ß³ç © á�æ Ý ß ä�© ª8á�àU¨IÞÚßIà © l ©¯ä Þ°ª ãI© òÃß~ï�Þ�¨ ¬ à-å ©� á°Þ°ßIà-å%ø ©¯Ü ß ã ª�¨ /©üû G îK«R±
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ëÌÜU©Ì« ¨rá�Þ ä ¨ «¶« ¨rà�ß³æ-æ  ¨rß äXÜ Þ�¨ © à-á ¬U ª´àU®�á°ß³â © Þ�ïGò ÜU© àGÞ Ü-© á�ïgá�Þ ©¯« ª8à ä�Ý8¬ å © á á�¨Iâ�Þjò3ß °© ª8á Þ�¨�Þ  ïpÞ�¨ « ß³ç ©
Þ ÜU© á�¨Iâ`Þ�òÃß X©�Ü ª�® Ü:Ý ï X©¯Ý ª8ß³ø Ý�©I±�ë ¨ ÜU©¯Ý æ X© ßIå ©� á�ò Ü ¨�ß °© àU¨IÞ�á�¨Iâ�Þjò3ß °© æ  ¨Iâ © á°á°ª�¨rà-ß Ý á�á ©�© Þ Ü-©�m ß~òÚá/ª8à¶Þ Ü ª8á
ßIá°á ¬:« æ-Þ°ª�¨rà ñ ßGâ © ò òÃ¨  å-áÌß³øO¨ ¬ ÞÌá°¨Iâ`Þ�òÃß °© ª8à%® © à ©� ß Ý�« ß¯ï%ø ©.ÜU©¯Ý æ-â ¬-Ý)±
ëÌÜ-©%¬ à-ª ô�¬U© à © á°ánßIà-åóæO¨~ò ©� ¨Iâ�Þ Ü-© å:ª�®rª�Þ°ß Ý3ä ¨ « æ ¬ Þ ©� ¨ ãI©� ¨IÞ ÜU©�¦« ß äXÜ ª´à © áGá�Þ ©¯« áGâ  ¨ « Þ ÜU© â"ß ä Þ

Þ Ü ß³Þ ñ â�¨  Þ ÜU©.ù: á�Þ�Þ°ª «¶©Iñ ò ©�Ü ß ãI© ßG® © à ©� ß Ýüþ æ ¬U æu¨rá ©�« ß äXÜ ª8à ©I¹

Machine

Special−PurposeGeneral−Purpose

Computer
Software

ò © àU¨ Ý ¨ràU® ©� à ©�© å�Þ�¨?ø ¬ ª Ý åGß «G©¯äXÜ ßIà:ª ä ß Ý ¨  ßIà:ß Ý ¨I®nß ¬ Þ�¨Iæ:ª Ý ¨IÞ�â  ¨ « á ä� ß³Þ äSÜZñ â�¨ �©�ð ß « æ Ý�©Iñ ø ¬ ÞÃá°ª « æ Ý ï
Þ�¨óò  ª�Þ © åU¨QòÚà Þ ÜU© � å © á°ª�®rà��£¨Iâ�ßIà ß ¬ Þ�¨Iævª Ý ¨IÞ%ª8àÊÞ Ü-© â�¨ X« ¨Iâpª8à:á�Þ X¬-ä Þ°ª�¨rà:á¶¨  á�Þ © æ:á�Þ�¨�ß ä�ä ¨ « æ Ý ª8á Ü
Þ ÜU© å © á°ª X© åÊ®I¨rß Ý á ±cëÌÜ-© á © á°Þ © æ:á%ß °© Þ Ü-© à Ý ¨rßIå © åöª´à�Þ�¨£Þ ÜU©�ä ¨ « æ ¬ Þ ©�¯ñ ò Ü ª äSÜZñ ò Ü ª Ý�©�©�ðg©¯ä�¬ Þ°ª8àU®£Þ ÜU©
ª8à-á°Þ X¬-ä Þ°ª�¨rà-á ñ ª8à © l ©¯ä Þú¶ ð§M§O [ ð TÌÞ ÜU© á�æ ©¯ä ª8ß Ýüþ æ ¬U æO¨rá ©�« ß äXÜ ª8à © è�Þ ÜU© ß ¬ Þ�¨Iæ:ª Ý ¨IÞSú ± ÿLâ äSÜ ßIàU® © á(ß °© à ©�© å © å ñ
Þ ÜU© ª8à-á°Þ X¬-ä Þ°ª�¨rà-á ä ßIà�ø ©päXÜ ßIàU® © å·ßIà-å¤Þ ÜU© á°ß «G© æ Ü ï�áXª ä ß Ýµ« ß äXÜ ª8à © è�Þ ÜU©Gä ¨ « æ ¬ Þ ©��Ü ß  åUò3ß °© úÚª8á ¬ á © å
ª8à-á°Þ © ßIå ¨Iâ Ü ß ã ª8àU®¤Þ�¨�ø ¬ ª Ý å<ß¤å:ªgl ©�X© à�Þnæ Ü ï�á°ª ä ß Ý�« ß äSÜ ª8à © â  ¨ « á ä� ß³Þ äXÜ\± n�¨Iâ�Þjò3ß °© ª8à © áXá © à ä�© ª8ánÞ ÜU©
Rñð T�V ¤£J5O ù I [ I�MEû V JÈð}I ¶ET HµPUI�MSHrð§R ù P�O [ V H T ´ ûñ· T�V M§IK]BPUð§IK] V&n I£H V O£J ± ÿLàÊ¨IÞ ÜU©� òÃ¨  å-á ñ Þ ÜU©¤Ý ¨I®rª ä ß Ý å © á°ª�®rà
¨Iâ�ß « ß äXÜ ª8à © è�Þ Ü-© á�¨Iâ`Þ�òÃß X© ú�ª8á�á © æ:ß  ß³Þ © å â  ¨ « Þ Ü-© æ Ü ïgá°ª ä ß Ý å © á°ª8®rà¢¨Iâ�Þ Ü ß³Þ « ß äSÜ ª8à © è�Þ ÜU©¶ä ¨ « æ ¬ Þ ©�
Ü ß  å-òÃß °© ú ±
í¤ß äXÜ ª´à © ánÞ Ü ß³Þpæ °©�ã ª8¨ ¬ á Ý ï�ò ©�°© æ Ü ïgá°ª ä ß Ý8Ý ï¤ª « æu¨ráXá°ª�ø Ý�© ¨  ª « æ  ß ä Þ°ª ä ß Ý Þ�¨¢ø ¬ ª Ý å·ø ©¯ä ¨ «G© â © ßIáXª�ø Ý�©Iñ

ßIà-åóÞ ÜU© å © á°ª�®ràó¨Iâ�ß « ß äXÜ ª´à ©$ä ßIà�ø ©$äXÜ ßIàU® © å ô6¬ ª ä ç Ý ï<òÚª8Þ Ü ¨ ¬ Þn®I¨rª8àU®·Þ ÜU ¨ ¬ ® Ü ßIà © à�Þ°ª °©$°© Þ�¨�¨ Ý ª8àU®
ßIà-å « ßIà ¬ â�ß ä Þ ¬- ª8àU®pæ  ¨ ä�© á°á ± ÿNà © á°á © à ä�©Iñ Þ ÜU©�« ßIà ¬ â�ß ä Þ ¬U ª8àU®�æ Ü ßIá © ª8á ©¯Ý ª « ª8à-ß³Þ © å�â  ¨ « Þ ÜU©�Ý ª8â ©¯ä ï ä�Ý�© ¨Iâ
Þ ÜU© á ©�« ß äSÜ ª8à © á ¹ Þ ÜU© æ Ü ïgá°ª ä ß Ý æ:ß  Þ°á3¨IâµÞ ÜU©�« ß äXÜ ª8à © è�Þ ÜU©.ä ¨ « æ ¬ Þ ©�ÌÜ ß  åUò3ß °© ú ä ßIà%ø ©�°©¯¬ á © å ñ�Ý8© ß ã ª8àU®
¨rà Ý ï Þ ÜU© å © áXª�®rà�ßIà-å ãI©� ª ùvä ß³Þ°ª�¨rà�æ Ü ßIá © á ±�ëÌÜU© å © áXª�®ràóæ Ü ßIá © ß Ý á�¨ Ü ßIá äSÜ ßIàU® © å ¹¢ëÌÜU© å © á°ª�®rà ©��ä ßIà
ä ¨rà ä�© à6Þ  ß³Þ © ¨rà%ª8å © à6Þ°ª�â�ï�ª8à-®�Þ ÜU© á°Þ © æ:áÃÞ�¨nø © ß äXÜ ª ©�ãI© å%ò�ª�Þ Ü ¨ ¬ Þ Ü ß ã ª8àU®pÞ�¨nòÃ¨ ° ï¶ß³øO¨ ¬ Þ Ü ¨Qò Þ Ü ¨rá © á°Þ © æ:á
òÚª Ý´Ý ø ©�°© ß Ý ª�% © å$æ Ü ï�á°ª ä ß Ý8Ý ï ±
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ëÌÜ-© á © ßIå ã ßIà6Þ°ß³® © á$¨Iâ ¬ á°ª8àU® ä ¨ « æ ¬ Þ ©� á·è"ß Ý ¨rà-®£ò�ª�Þ Ü ¨IÞ Ü-©� á%á�æ ©¯ä ª ùvä Þ�¨£ævß  Þ°ª ä�¬-Ý ß  ß³æ-æ Ý ª ä ß³Þ°ª�¨rà-á ñ
á ¬-äSÜ ßIá °© å ¬-ä�© å�á°ª&% © ßIà:å�ò © ª8® Ü ÞSú Ü ß ãI©¢Ý8© åóÞ�¨<ßIà ©�ð æ Ý ¨rá°ª ãI© ª´à ä�°© ßIá © ª8àóÞ Ü-© ª ¶¬ á ©Iñ ª8à ä�Ý8¬ å-ª8àU®¢Þ ÜU© ª 
ª8à6Þ  ¨gå ¬-ä Þ°ª�¨ràGª8à6Þ�¨�æO¨IÞ © à6Þ°ª8ß Ý8Ý ï?å-ßIàU® ©� ¨ ¬ á/á�ïgá�Þ ©¯« á ±�ëÚÜU©�°© ß °©Iñ�Ü ¨~ò ©�ãI©�¯ñ á�¨ «G© æO¨IÞ © à�Þ°ª8ß Ý å-ª8á°ßIå ã ßIà6Þ°ß³® © á
¨Iâ ¬ á°ª8àU® ä ¨ « æ ¬ Þ ©� á$ßIà:å á°¨ «G© ª « æO¨  Þ°ßIà6Þ äSÜ ßIàU® © á$Þ Ü ß³Þ�Þ Ü-© ª $¬ á © ª8à6Þ  ¨�å ¬-ä�© á%ª8à�Þ�¨£Þ ÜU© Þ  ßIå:ª�Þ°ª�¨rà-ß Ý
© àU®rª8à ©�©� ª8àU®¤æ  ¨ ä�© á°áGÞ Ü ß³Þ¶ß X©�Ý�© ßIå-ª8àU®�Þ�¨ à © ò Þ�ï6æ © áG¨Iâ�ß ä�ä ª8å © à6Þ°á¶ßIáGò ©¯Ý8Ý ßIá ä�X© ß³Þ°ª8àU® å-ªgD ä�¬-Ý Þ°ª © ánª8à
ª8à ãI© á�Þ°ª�®rß³Þ°ª8à-®¶ß ä�ä ª8å © à6Þ°áÚßIà-å$æ °©�ãI© à�Þ°ª´àU®GÞ ÜU©¯«$±

��à © ¨Iâ�Þ ÜU©G« ¨rá�Þ�ª « æO¨  Þ°ßIà6Þ äXÜ ßIàU® © á�ª8á(Þ Ü ß³Þ�òÚª�Þ Ü�ä ¨ « æ ¬ Þ ©� á ñ Þ ÜU© å © á°ª8®rà¢¨Iâ�Þ ÜU© á�æ ©¯ä ª8ß Ý æ ¬U æO¨rá ©
« ß äSÜ ª8à © ª8á ¬ á ¬ ß Ý8Ý ï ä�X© ß³Þ © åÊø�ï á�¨ «¶© ¨rà © ò Ü ¨ ª´áGàU¨IÞ¶ßIà ©�ð æ ©� ÞG¨rà�å © á°ª�®rà-ª´àU®·á ¬-äXÜ�« ß äXÜ ª8à © á ±�ëÌÜU©
ß ¬ Þ�¨Iæ:ª Ý ¨IÞ�å © á°ª�®rà ©�ð æ ©� Þ ñ â�¨ �©�ð ß « æ Ý�©Iñ å ©¯ä ª8å © á Ü ¨~òóÞ ÜU© ß ¬ Þ�¨Iæ:ª Ý ¨IÞ�á Ü ¨ ¬-Ý åpò�¨  ç ñ ßIà-ånÞ ÜU© à?æ  ¨ ã ª8å © áµÞ Ü ß³Þ
ª8àUâ�¨ X« ß³Þ°ª8¨ràGÞ�¨pßná�¨Iâ�Þjò3ß °©�© à-®rª8à ©�©�¯ñ ò Ü ¨�ª8á�ßIà ©�ð æ ©� Þ/ª8à�á�¨Iâ`Þ�òÃß X© å © á°ª�®ràGø ¬ Þ/àU¨IÞ�ß ¬ Þ�¨Iæ:ª Ý ¨IÞ°á ± ÿLÞ�ª8á/Þ ÜU©
á�¨Iâ�Þjò3ß °©.© àU®rª´à ©�©� ò Ü ¨?Þ ÜU© à ä�°© ß³Þ © áÌÞ ÜU© å © Þ°ßIª Ý�© å$å © á°ª8®rà¦¨Iâ�Þ ÜU© ß ¬ Þ�¨Iævª Ý ¨IÞ ±/ëÌÜ-©(©�ð Þ  ß ä ¨ «¶«n¬ à-ª ä ß³Þ°ª�¨rà

Requirements
System Software

Engineer
Autopilot
Expert Autopilot

Design of

á�Þ © æ ø © Þ�ò ©�© à<Þ ÜU©G© àU®rª8à ©�©� ßIà-å·Þ ÜU© á�¨Iâ`Þ�òÃß X© å ©�ãI©¯Ý ¨Iæ ©� ª8á.Þ ÜU© á�¨ ¬USä�© ¨IâÃÞ Ü-©�« ¨rá�Þ.á ©� ª�¨ ¬ á�æ  ¨Iø Ý�©¯« á
òÚª�Þ Ü á°¨Iâ`Þ�òÃß °© Þ�¨�å:ß¯ï ±
ÿLÞ�á Ü ¨ ¬-Ý å¢àU¨IÞ�ø © á ¬- æ  ª8áXª8àU®GÞ ÜU© à¤Þ Ü ß³Þ « ¨rá�Þ ©�° ¨  á(â`¨ ¬ à:å¢ª8à¢¨Iæ ©� ß³Þ°ª�¨rà-ß Ý á�¨Iâ�Þjò3ß °©¶ä ßIà¤ø © Þ  ß ä�© å

Þ�¨ X©¯ô6¬ ª °©¯«G© à6Þ°á m ß~òÚá ñ æ:ß  Þ°ª ä�¬-Ý ß XÝ ïpª´à ä ¨ « æ Ý�© Þ © à © á°á ±�k ¨ « æ Ý�© Þ © à © á°á/ª8á�ß ô�¬ ß Ý ª�Þ�ï?¨Iâ`Þ © à�ßIá°á�¨ ä ª8ß³Þ © å¦òÚª�Þ Ü
°©¯ô�¬ ª °©¯«¶© à�Þ°á(ø ¬ Þ  ß °©¯Ý ïeå ©�ù à © å ±.ëÌÜU©?« ¨rá�Þ.ß³æ-æ  ¨Iæ  ª8ß³Þ © å ©�ù à-ª�Þ°ª8¨rà¢ª8à¢Þ ÜU©¶ä ¨rà6Þ ©�ð Þ�¨Iâ�Þ Ü ª8á(øO¨6¨Iç Ü ßIá
ø ©�© à�æ  ¨Iæu¨rá © å$ø6ï�í�ß�l ©I¹ n�¨Iâ�Þjò3ß °©n°©¯ô6¬ ª °©¯«G© à6Þ°áÌá�æ ©¯ä ª ùvä ß³Þ°ª8¨rà-áÌß °©nä ¨ « æ Ý�© Þ © ª�â�Þ ÜU© ï$ß °© á ¬ D ä ª © à6ÞÌÞ�¨
å-ª8á°Þ°ª8àU® ¬ ª8á Ü Þ ÜU© å © á°ª X© å ø ©¯Ü ß ã ª8¨  ¨Iâ�Þ ÜU© á�¨Iâ�Þjò3ß °© â  ¨ « Þ Ü ß³ÞG¨Iâ�ßIà6ï<¨IÞ ÜU©�¶¬ à-å © á°ª X© å<æ  ¨I®  ß « Þ Ü ß³Þ
« ª�® Ü Þ�ø © å © á°ª�®rà © å ©WîgûE«R±

± © ß XÝ ï�ß Ý´Ý Þ ÜU© á ©� ª8¨ ¬ á�ß ä�ä ª´å © à�Þ°á�ª´à�ò Ü ª äXÜ á�¨Iâ�Þjò3ß °©�Ü ßIáÃø ©�© à�ª8à ã ¨ Ý�ãI© å%ª8à¦Þ ÜU© ævßIá�Þ éKº ï © ß  á ä ßIà%ø ©
Þ  ß ä�© å�Þ�¨ °©¯ô6¬ ª °©¯«G© à6Þ°á m ß~òÚá ñ àU¨IÞ ä ¨gå-ª8à-® ©�° ¨  á ±�ëÚÜU©Ú°©¯ô�¬ ª X©¯«G© à�Þ°á « ß¯ï °©Em:©¯ä Þ3ª8à ä ¨ « æ Ý8© Þ © ¨  ò  ¨ràU®
ßIá°á ¬:« æ-Þ°ª�¨rà-á

� ² øO¨ ¬ Þ Þ ÜU© ¨Iæ ©� ß³Þ°ª�¨rà¶¨IâvÞ ÜU© á�ï�á°Þ ©¯«Ñä ¨ « æO¨rà © à6Þ°á ø © ª8àU® ä ¨rà�Þ  ¨ Ý8Ý�© åGø�ïpÞ Ü-© á�¨Iâ`Þ�òÃß X© è�â�¨ �©�ð ß « æ Ý�©Iñ
Ü ¨~ò ô�¬ ª ä ç Ý ï�Þ ÜU©.ä ¨ « æO¨rà © à6Þ ä ßIà °© ß ä ÞÌÞ�¨�ß¶á°¨Iâ`Þ�òÃß °©�þ ® © à ©� ß³Þ © å ä ¨rà�Þ  ¨ Ýµä ¨ «¶« ßIà-åuúÃ¨ 

� ² øO¨ ¬ Þ�Þ ÜU©.X©¯ô6¬ ª °© å�¨Iæ ©� ß³Þ°ª�¨rà$¨Iâ�Þ ÜU©.ä ¨ « æ ¬ Þ ©� ª�Þ°á ©¯Ý â ±
± ÿLà¢Þ ÜU© í¢ß  áBï�¨ Ý ß P# ßIà-å ©��Ý ¨rá°á(Þ ÜU© á�¨Iâ`Þ�òÃß X©nX©¯ô6¬ ª °©¯«G© à6Þ°á�å-ª´å¢àU¨IÞ�ª8à ä�Ý´¬ å © ª8à-â`¨ X« ß³Þ°ª�¨ràeß³øO¨ ¬ Þ(Þ ÜU©
æO¨IÞ © à�Þ°ª´ß Ý â�¨  Þ ÜU©GÝ ßIà-å-ª8à-® Ý�© ®%á © à-á�¨  á�Þ�¨%® © à ©� ß³Þ © àU¨rª´á © ¨ ¯ñ ß Ý Þ ©� à-ß³Þ°ª ãI©¯Ý ï ñ Þ�¨$ª�®ràU¨ °© ßIà6ïeª8àUæ ¬ Þ°áÌâ  ¨ «
Þ ÜU© á © à-á°¨  á(ò Ü ª Ý�© Þ ÜU© á�æ:ß ä�©¯ä� ß³â�Þ�òÃßIá « ¨ °© Þ Ü ßIà�ý º%«G© Þ ©� á�ß³øO¨ ãI© Þ ÜU© æ Ý ßIà © Þ(á ¬U â"ß ä�©I± ÿLà¢Þ ÜU© ø:ß³Þ äSÜ
äXÜ-©¯« ª ä ß Ý�X© ß ä Þ�¨  ß ä�ä ª8å © à�Þ ñ Þ ÜU© á°¨Iâ`Þ�òÃß °©¦© àU®rª8à ©�©� á.ò ©�°© à ©�ãI©� Þ�¨ Ý å·Þ�¨¢¨Iæ © à<Þ ÜU© ò3ß³Þ ©�pã ß Ý�ãI© ø © â�¨ °©
Þ ÜU©�ä ß³Þ°ß Ý ï�á�Þ ã ß Ý�ãI© ßIà-å�ß³æ-æ:ß X© à�Þ Ý ï¦Þ Ü ¨ ¬ ® Ü ÞÌÞ ÜU© ¨  å ©� ª8àU®?ò3ßIáÌÞ ÜU©�X© â`¨ °© ª °°©¯Ý�©�ã ßIà�Þ ±
ëÌÜ-© æ  ¨Iø Ý8©¯« á « ß¯ï$ß Ý á°¨�á�Þ ©¯« â  ¨ « ¬ à Ü ßIà-å Ý�© å ä ¨rà�Þ  ¨ Ý´Ý�© å þ á�ïgá�Þ ©¯« á°Þ°ß³Þ © á(ßIà:å © à ã ª  ¨rà «G© à�Þ°ß Ý�ä ¨rà þ

å-ª�Þ°ª8¨rà-á ± ² à%ê þXûS� òÃßIá Ý ¨rá�ÞÃò ÜU© à�ß «G©¯äXÜ ßIà:ª ä ß Ý â�ßIª Ý´¬U°© ª8à¦Þ ÜU© ßIª Xä� ß³â�Þ Ý�© å�Þ�¨?Þ ÜU© ª8àUæ ¬ Þ°á/ß ° ª ã ª´àU®.â"ßIá�Þ ©�
Þ Ü ßIà ©�ð æ ©¯ä Þ © å ñ ò Ü ª äSÜ ¨ ãI©� ò ÜU©¯Ý8«G© åeÞ ÜU© á�¨Iâ�Þjò3ß °©=©���º£«R± ² àU¨IÞ Ü-©� ê þXûS��Ý ¨rá°á °© á ¬-Ý Þ © å$â  ¨ « Þ Ü-© ßIª Xä� ß³â�Þ
® © Þ�Þ°ª8àU®%ª8à6Þ�¨¦ßIà�ß³Þ�Þ°ª�Þ ¬ å © Þ Ü ß³Þ(Þ ÜU©�© à-®rª8à ©�©� á Ü ßIå¤ßIá°á ¬-«G© åeòÃßIá�ª « æu¨ráXá°ª�ø Ý�© ßIà-å¢Þ ÜU© á�¨Iâ`Þ�òÃß X© ò3ßIá�àU¨IÞ
æ  ¨I®  ß «¶«G© å$Þ�¨ Ü ßIà-å Ý�©I±
ÿNà%Þ ÜU© á ©.ä ßIá © á ñ á°ª « æ Ý ïGÞ  ïgª8àU®?Þ�¨G® © ÞÌÞ ÜU© á�¨Iâ�Þjò3ß °© � ä ¨ X°©¯ä ÞX�¶ª8à%Þ ©�X« á3¨Iâ�ß ä�ä�¬U ß³Þ ©¯Ý ï�ª « æ Ý�©¯«G© à6Þ°ª8àU®

Þ ÜU©G°©¯ô�¬ ª X©¯«G© à�Þ°á(òÚª Ý8Ý à-¨IÞ « ß³ç © ª�Þ�á°ß³â ©�¯± n�¨Iâ`Þ�òÃß X©�« ß¯ï¤ø ©GÜ ª�® Ü-Ý ï °©¯Ý ª8ß³ø Ý8© ßIà-å ä ¨ °X©¯ä Þ�ßIà-å·á�Þ°ª Ý´Ý ø ©
¬ à-áXß³â © ò Ü-© à ¹
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� ëÚÜU© á�¨Iâ�Þjò3ß °©�ä ¨ °°©¯ä Þ Ý ï¶ª « æ Ý�©¯«G© à6Þ°á Þ ÜU©�°©¯ô6¬ ª °©¯«G© à6Þ°á ø ¬ Þ/Þ ÜU© á�æ ©¯ä ª ùv© å?ø ©¯Ü ß ã ª�¨  ª8á ¬ à-á°ß³â © â  ¨ «
ß�á�ï�á°Þ ©¯« æ ©� á�æ ©¯ä Þ°ª ãI© [

� ëÚÜU© á�¨Iâ�Þjò3ß °©(°©¯ô6¬ ª °©¯«G© à6Þ°á�åU¨nàU¨IÞ/á�æ ©¯ä ª�â�ïná°¨ «G© æ:ß  Þ°ª ä�¬-Ý ß  ø ©¯Ü ß ã ª8¨ �°©¯ô�¬ ª °© åGâ�¨  á°ï�á�Þ ©¯« á°ß³â © Þjï
è�Þ Ü ß³Þ�ª8á ñ Þ ÜU© ï$ß °© ª8à ä ¨ « æ Ý8© Þ © úS[

� ëÚÜU© á�¨Iâ�Þjò3ß °©GÜ ßIá ¬ à-ª8à6Þ © à-å © å è"ßIà-å ¬ à-á°ß³â © ú3ø ©¯Ü ß ã ª�¨  ø © ïI¨rà-å�ò Ü ß³Þ�ª8á(á�æ ©¯ä ª ù:© å�ª´à�Þ ÜU©n°©¯ô�¬ ª °©�þ
«¶© à�Þ°á ±

ÿLâvÞ ÜU© æ  ¨Iø Ý�©¯« á�á�Þ ©¯« â  ¨ « Þ ÜU© á�¨Iâ�Þjò3ß °© å-¨rª8àU®�ò Ü ß³Þ Þ ÜU© á°¨Iâ`Þ�òÃß °©�© àU®rª8à ©�©� Þ Ü ¨ ¬ ® Ü Þ�ª�Þ�á Ü ¨ ¬-Ý ånå-¨�ò ÜU© à
Þ Ü ß³Þ/ª´á�àU¨IÞ�ò Ü ß³Þ Þ ÜU© ¨  ª�®rª´à-ß Ý å © á°ª�®rà © à-®rª8à ©�©� ò3ßIà�Þ © å ñ Þ ÜU©�¬ á © ¨IâZª8à6Þ © ®  ß³Þ © å¶æ  ¨�å ¬:ä Þ�Þ © ß « á�ßIà-å¶¨IÞ ÜU©�
æ  ¨ ÷�©¯ä Þ « ßIà-ß³® ©¯«G© à6Þ.á äSÜU©¯«G© á�Þ�¨ ÜU©¯Ý æ�òÚª�Þ Ü¤ä ¨ «¶«n¬ à-ª ä ß³Þ°ª8¨rà¤ß X©?¬ á © â ¬:Ý)±(ëÚÜU©n« ¨rá�Þ�á ©� ª�¨ ¬ á(æ  ¨Iø Ý�©¯« á
ß  ª8á ©IñuÜ ¨Qò ©�ãI©�~ñ ò ÜU© à J�O ¶ OSRK· ¬ à:å ©� á�Þ°ßIà-å:á�ò Ü ß³Þ�Þ ÜU© á°¨Iâ`Þ�òÃß °© á Ü ¨ ¬:Ý åeåU¨¦¨ �©�ãI© à¤ò Ü ß³Þ(ª�Þ�á Ü ¨ ¬-Ý å¢àU¨IÞ
åU¨ ± ò © à ©�© å$ø © Þ�Þ ©� Þ ©¯äSÜ à-ª ô�¬U© á�Þ�¨�ßIáXá°ª8á�ÞÌª8à$å © Þ ©�X« ª8à-ª´àU®pÞ Ü-© á ©.°©¯ô�¬ ª °©¯«¶© à�Þ°á ±
ëÌÜ-©�°© ª8á�àU¨IÞ/¨rà Ý ï¶ßIà ©¯ä åU¨IÞ°ß Ý ø ¬ ÞÃá�¨ «G©�Ü ß  å�å-ß³Þ°ßpÞ�¨?á ¬ æ-æO¨  Þ�Þ Ü-©�Ü ï6æO¨IÞ ÜU© á°ª´á�Þ Ü ß³ÞÃá°ß³â © Þ�ï�æ  ¨Iø Ý�©¯« á

ª8àná�¨Iâ�Þjò3ß °© á�Þ ©¯« â  ¨ «c°©¯ô�¬ ª °©¯«G© à6Þ°á�àU¨IÞ ä ¨�å:ª8àU® ©�X ¨  á ±r#�¬ ÞS% ©�ð ß « ª8à © å ì£�"� á�¨Iâ�Þjò3ß °©�©�° ¨  á ¬ à ä ¨ ãI©�X© å
å ¬U ª8àU®¶ª8à6Þ © ®  ß³Þ°ª�¨rà�ßIà-å¤á�ïgá�Þ ©¯« Þ © á�Þ°ª8àU®�¨Iâ�Þ ÜU©n] ¨~ïrß³® ©� ßIà:å F ß Ý ª Ý�© ¨%á�æ:ß ä�©¯ä� ß³â�Þ ©üûSìIé£«R± n ÜU©pä ¨rà ä�Ý´¬ å © å
Þ Ü ß³Þ�Þ ÜU© á�¨Iâ�Þjò3ß °©(©�° ¨  á/ª8å © à6Þ°ª ù:© å¶ßIá�æO¨IÞ © à�Þ°ª8ß Ý´Ý ï Ü ßM%¯ß  åU¨ ¬ á/Þ�¨�Þ ÜU© á�ï�á°Þ ©¯« Þ © à-å © å�Þ�¨�ø © æ  ¨�å ¬:ä�© åGø6ï
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Þ ÜU© æ Ü ïgá°ª ä ß Ý3°© ß Ý ª&%¯ß³Þ°ª�¨rà�¨Iâ(¨ ¬U å © áXª�®rà-á ñ ø ¬ ÞGò © ß Ý á�¨ àU¨ Ý ¨ràU® ©��Ü ß ãI© æ Ü ï�áXª ä ß Ý�Ý ß¯ò�áGÞ Ü ß³Þ Ý ª « ª�Þ?Þ ÜU©
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n Ü�¬ Þ�Þ Ý�©%Ý ¨rá°ánò3ßIápÞ Ü-© â�¨rß « ä ¨ « ª8à-® Ý ¨�¨rá © â  ¨ « Þ ÜU©¦©�ð Þ ©� à-ß Ý Þ°ßIà-ç<ßIà-åóå-ß « ß³®rª8à-®¤Þ Ü-©¦°©�þR© à6Þ  ï ÜU© ß³Þ
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© à ã ª  ¨rà «G© à6Þ ©üû G î�«R± ��à © ª « æ Ý ª ä ß³Þ°ª8¨rà�¨Iâ�Þ Ü ª8á ã ª © òÌæO¨rª8à6Þ�ª8á3Þ Ü ß³Þ�Þ ÜU© á°Þ X¬ ®I® Ý�© â�¨  ßG®I¨�¨�å�áXß³â © Þ�ï ä�¬:Ý Þ ¬U°©



ýIý .9AB,C�#39"%�����}�+7_"!8�31&S�!(0&�(+*�39AB"��2�471(C 0,031&:��(#8��!��39�0,B B&:39&:�!(B,B$�8�,B�9"B3C��"%(+*�&�(C"2"%��&�(+*
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ë¯º�¼&ìS´�º�¼&¶ éÚè ¶?º ê ¼ æ ì�¼ é À"½»¼ æ í»¼ é Àú¶ é ´ è©ç ë¯ìS¶?º�¶?º æ ´ ñ ´�º ç?ðÖè©ç ë¯ìS¶?º æ�è º�¶"· ¶?ì�í»´�º èRç ë¯ìS¶?º æ ì�í ç ì�ë¯¶ é ìSº�¼8ø¡½^ìS´ZìS¶ ç?é
ç ë�ë�¼ ê ´ é ì�ÁU6.í»¼ ð ´ ð�ç òÌï?´�º æ�ç?é»ê ¼ é»æ ½^º�´�º æ º�´®ë¯¶?À é ¼&%�´�ì�í ç ìd· ç?é ï èRç ë¯ìS¶?º æ ë¯¶ é ìSº�¼�øV½^ìS´ZìS¶ ç$ð ¶ æ�æ ´ ñ ´ é ì ñ è ¶?º
ò»º ç ë¯ì�¼�ë ç?ð º�´ ç?æ ¶ é»æ¸ç?é»ê ò ç º�ì�¼�ë�½ ð�ç º ð ï è ¶?º�´ æ ì ç ø ð ¼ æ í»¼ é À ð ¼ ç ø¡¼ ð ¼�ìjï ñ ì�í^´�ï_¶ è ìS´ é ¶ ñ ´�º æ ¼�·¸ò ð ¼ è ïÆì�í^´Fë ç ½ æ ´ æ ¶ è
ç ë�ë�¼ ê ´ é ì æ�ç?é»ê ¼ ê ´ é ì�¼ è ï¤òÄí ç ìdì�í^´�ïÚë ç?ð�ð ì�í^´	�-#V�2W'P;LI$�&X!FôR¼�·Z·¸´ ê ¼ ç ìS´î¶?º ê ¼�º�´®ë¯ì RPë ç ½ æ ´?Á ë í^´�À?¶ ç?ð ¼ æ ìS¶
ê ´�ìS´�º�·î¼ é ´$ì�í^´Åò ç º�ì�¼&´ æ ¼ éÇçüê ¼ æ ò¡½»ìS´Fì�í ç ì�í ç�ñ ´Åì�í»´ ð ´�À ç?ð¨ð ¼ ç ø¡¼ ð ¼&ìjïüìS¶_ò ç ï ê»ç · ç À?´ æ ñ ò¨í»¼�ë�íl· ç ï�ø|´
ç¤ï ´®ë¯ìS´ ê ø�ï_ì�í^´ ç ø¡¼ ð ¼&ìjï5ìS¶5ò ç ïü¶?ºGø�ï_òV½Uø ð ¼�ëZòÉ¶ ð ¼�ë�ïÚë¯¶ é»æ ¼ ê ´�º ç ì�¼&¶ é»æ ñ æ ½»ë�í ç?æZê ¼ æ ë¯¶"½^º ç À"¼ é ÀÅë¯¶"·¸ò ç?é ï
· ç?é»ç À?´®·Z´ é ì¨¶?º	´ ñ ´ éEç?é ´ é ì�¼&º�´�¼ é»ê ½ æ ìSº°ï è º�¶"· ç ë¯ì�¼ é ÀZ¼ éFç ò ç º�ì�¼�ë�½ ð�ç º�ò ç ïF¼ é ì�í^´ è ½^ì�½^º�´?Á6.í^´ é$ð ´ ç º é ¼ é À�í^¶~òâìS¶î´ é À"¼ é ´�´�º æ�çMè ´�º æ ï æ ìS´®· æ ¼ æ ì�í^´PÀ?¶ ç?ð º ç ì�í^´�ºÄì�í ç?é ¼ ê ´ é ì�¼ è ï`¼ é À�òÄí^¶�ìS¶ZòV½ é ¼ æ í
ç?é»ê ´ æ ì ç ø ð ¼ æ í»¼ é À ð ¼ ç ø¡¼ ð ¼&ìjï ñ ì�í^´ é ì�í»´Å´®·¸òVí ç?æ ¼ æ ¼ é�ç ë�ë�¼ ê ´ é ì ç?é»ç?ð ï æ ¼ æúé ´�´ ê»æ ìS¶ æ í»¼ è ì è º�¶"·ZY,$)J@*2!5ôR¼ é
ìS´�º�· æ ¶ è ´ ñ ´ é ì æ ¶?ºv´�º�º�¶?º æ R ñ òÄí»¼�ë�íÅí ç?æ>ç�ð ¼�·Z¼&ì�¼ é À ñ ø ð�ç ·¸´�¶?º�¼&´ é ì ç ì�¼&¶ é ñ ìS¶F½ é»ê ´�º æ ì ç?é»ê ¼ é À ç ë�ë�¼ ê ´ é ì æ ¼ é
ìS´�º�· æ ¶ è #V!,$[*>�)=\* ñ ¼XÁõ´?Á ñ ò¨í�ï$ì�í»´d´ ñ ´ é ì æ�ç?é»ê ´�º�º�¶?º æ ¶�ë�ë�½^º�º�´ ê Á�ÿ é§ç?éÆç?é»ç?ð ï æ ¼ æ ø6ïÅì�í^´ ç ½»ì�í^¶?ºv¶ è º�´®ë¯´ é ì
ç ´�º�¶ æ ò ç ë¯´ ç ë�ë�¼ ê ´ é ì æ ¼ é=ñ ¶ ð�ñ ¼ é À æ ¶ è ìjò ç º�´ ñ ·¸¶ æ ìµ¶ è ì�í»´¨º�´�ò|¶?º�ì æÃæ ìS¶?ò¡òÉ´ êúçMè ìS´�º ç?æ�æ ¼&À é ¼ é À�ø ð�ç ·¸´ õ ½ æ ½ ç?ð�ð ï
ìS¶îì�í»´�¶?ò|´�º ç ìS¶?º æ òÄí^¶î¼ é ìS´�º ç ë¯ìS´ ê òÄ¼&ì�íFì�í^´ æ ¶ è ìjò ç º�´ õ ç?é»ê§é ´ ñ ´�ºÄÀ?¶?ì>ìS¶îì�í»´�º�¶`¶?ìÄ¶ è òÄí6ïúì�í»´ ç ë�ë�¼ ê ´ é ì
¶�ë�ë�½^º�º�´ ê ñ ´?ÁõÀ^Á ñ òÄí6ï ì�í^´E¶?ò|´�º ç ìS¶?º æ · ç?ê ´Eì�í^´§´�º�º�¶?º æ ì�í^´�ï ê ¼ êlç?é»ê í^¶~ò ìS¶Ëò»º�´ ñ ´ é ì æ ½¡ë�íI´�º�º�¶?º æ ¼ é
ì�í^´ è ½^ì�½^º�´Fô©ò|´�º�í ç ò æ ø6ïÆë�í ç?é À"¼ é ÀFì�í^´ æ ¶ è ì�ò ç º�´]Rv¶?º.òÄí6ï§ì�í^´ æ ¶ è ìjò ç º�´îº�´ ô ½»¼�º�´®·¸´ é ì æPæ ò|´®ë�¼ ù ´ ê ½ é»æ�çMè ´
ø|´®í ç®ñ ¼&¶?º ç?é»ê òÄí6ï$ì�í ç ìvº�´ ô ½»¼&º�´®·¸´ é ì æ ´�º�º�¶?º�ò ç?æ ¼ é ìSº�¶ ê ½»ë¯´ ê§ç?é»ê òÄí6ïE¼&ìÚò ç?æPé ¶?ì ê ´�ìS´®ë¯ìS´ êÚç?é»ê ù-ð ´ ê
ø|´ è ¶?º�´Pì�í^´ æ ¶ è ìjò ç º�´.ò ç?æ ½ æ ´ ê ö ûIû � ø Á
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6.í^´ é ìSºXï`¼ é À¸ìS¶î½ é»ê ´�º æ ì ç?é»ê ¶?ò|´�º ç ìS¶?º¨ë¯¶ é ìSº�¼�øV½^ì�¼&¶ é»æ ìS¶ ç ë�ë�¼ ê ´ é ì æ ñ³÷ ½ æ ì ç?æ òÄ¼&ì�í�¶ ñ ´�º�ë¯¶"·Z¼ é Àúí»¼ é»ê þ
æ ¼&À"íGì(ø¡¼ ç?æ ñ ¼&ì>¼ æ ·¸¶?º�´�í^´ ð ò è ½ ð ¼ éÅð ´ ç º é ¼ é Àúí^¶~òLìS¶�ò»º�´ ñ ´ é ì è ½^ì�½»º�´ ç ë�ë�¼ ê ´ é ì æ ø�ï è ¶`ë�½ æ ¼ é À^=-��&ª¶ é òÄí ç ì
ì�í^´$¶?ò|´�º ç ìS¶?º ê ¼ ê_A ò	º�¶ é À'C·ø¡½^ì¸¶ é ò¨í�ï ¼&ìZ· ç?ê ´ æ ´ é»æ ´ è ¶?ºZì�í^´®· ìS¶<ø|´®í ç®ñ ´Eì�í ç ì¶ò ç ï ½ é»ê ´�º¸ì�í»¶ æ ´
ë¯¶ é»ê ¼�ì�¼&¶ é»æ öõå û¯ø Á¶íÅ¶ æ ìtò|´�¶?ò ð ´ ç º�´ é ¶?ìt· ç?ð ¼�ë�¼&¶"½ æ ñ ø¡½»ì æ ¼�·¸ò ð ïEìSº°ï`¼ é À�ìS¶ ê ¶Fì�í^´¶ø|´ æ ìPì�í»´�ï§ë ç?é ½ é»ê ´�º
ì�í^´�ë�¼&º�ë�½»· æ ì ç?é ë¯´ æÄç?é»ê òÄ¼&ì�íFì�í»´d¼ é^è ¶?º�· ç ì�¼�¶ é ì�í^´�ïFí ç®ñ ´?Á�T é»ê ´�º æ ì ç?é»ê ¼ é À?òÄí�ï�ì�í^¶ æ ´d´ ï ¶?º�ì æ òÖ´�º�´ é ¶?ì
´ é ¶"½^À"í?ò¨¼ ð�ð í»´ ð ò�¼ é ë�í ç?é À"¼ é À è ´ ç ì�½^º�´ æ ¶ è ì�í^´ æ ï æ ìS´®· ç?é»ê ´ é=ñ ¼&º�¶ é ·¸´ é ì æ ¶vì�í ç ì æ ¼ é ë¯´�º�´µ´ ï ¶?º�ì æÍç º�´¹·¸¶?º�´
æ ½»ë�ë¯´ æ�æSè ½ ð ¼ é ì�í^´ è ½^ì�½^º�´?Á¢ê^¶�ë�½ æ ¼ é ÀE¶ é0ç?æ�æ ¼&À é ¼ é À�ø ð�ç ·¸´�ë¯¶ é ìSº�¼�ø¡½»ìS´ ædé ¶?ì�í¡¼ é À$ìS¶Qò ç º ê ç ë�í»¼&´ ñ ¼ é ÀÅì�í»¼ æ
À?¶ ç?ðaç?é»ê · ç ïÅ¼�·¸ò|´ ê ´�¼&ì(ø6ï$º�´ ê ½»ë�¼ é Àú¶?ò|´ é»é ´ æ�æ>ê ½^º�¼ é À ç ë�ë�¼ ê ´ é ì�¼ éGñ ´ æ ì�¼&À ç ì�¼�¶ é»ævç?é»ê ì�í^´�º�´�ø�ïÅ· ç ù�¼ é À
¼&ì	·¸¶?º�´ ê ¼È�ë�½ ð ìµìS¶ ù é»ê ¶"½^ì�òÄí ç ì	º�´ ç?ð�ð ïúí ç ò»ò|´ é ´ ê Á

¾ è ¶`ë�½ æ ¶ é ø ð�ç ·¸´Eë ç?é�ç?ð�æ ¶ ð ´ ç?ê ìS¶ ç_ð ¶?ì�¶ è ù é À?´�º�òÉ¶"¼ é ì�¼ é À ç?é»êlç º�À"½¡·¸´ é ì æ ì�í ç ì æ ¶"·¸´�¶ é ´§¶?º
æ ¶"·¸´�ì�í¡¼ é ÀË´ ð�æ ´¤ò ç?æ ·¸¶?º�´§ìS¶óø ð�ç ·¸´?ÁÑíÅ½¡ë�í.´ ï ¶?º�ìF¼ æ ½ æ ½ ç?ð�ð ï æ òÉ´ é ì�¼ éIç ë�ë�¼ ê ´ é ì$¼ é=ñ ´ æ ì�¼�À ç ì�¼&¶ é»æ ¶ é
ê ´�ìS´�º�·î¼ é ¼ é À?òÄí¡¼�ë�í èRç ë¯ìS¶?º æ òÖ´�º�´dì�í^´t·¸¶ æ ìÄ¼�·¸ò|¶?º�ì ç?é ì ç?é»ê$ç?æ�æ ¼&À é ¼ é À�ì�í»´®·zìS¶�ë ç ìS´�À?¶?º�¼&´ ævæ ½»ë�í ç?æ º�¶`¶?ì
ë ç ½ æ ´ ñ ò¡º�¼�· ç º°ïvë ç ½ æ ´ ñ ë¯¶ é ìSº�¼�øV½^ìS¶?º°ï�ë ç ½ æ ´?Á�ÿ é À?´ é ´�º ç?ð ñ ê ´�ìS´�º�·Z¼ é ¼ é À¹ì�í^´µº�´ ð�ç ì�¼ ñ ´µ¼�·¸ò|¶?º�ì ç?é ë¯´Í¶ è»ñ¤ç º�¼&¶"½ æ
èRç ë¯ìS¶?º æ ìS¶ ç?é�ç ë�ë�¼ ê ´ é ì$· ç ï é ¶?ì$øÉ´5½ æ ´ è ½ ð ¼ é ò»º�´ ñ ´ é ì�¼ é À è ½^ì�½^º�´ ç ë�ë�¼ ê ´ é ì æ ÁÿA ç?ê»ê ¶ é ö �?��ø ç º�À"½»´ æ ñ
º�´ ç?æ ¶ é¡ç ø ð ï ñ ì�í ç ìÍë¯¶"½ é ìS´�º�·¸´ ç?æ ½^º�´ æ ìS¶ ç ë�ë�¼ ê ´ é ì æÖæ í^¶"½ ð�ê =-��&Uø|´ ê ´�ìS´�º�·î¼ é ´ ê ø�ï�ì�í»´	º�´ ð�ç ì�¼ ñ ´¨¼�·¸ò|¶?º�ì ç?é ë¯´
¶ è ì�í^´�ë ç ½ æ�ç?ð�è©ç ë¯ìS¶?º æ�þ ¼ é»æ ìS´ ç?ê ñ ò»º�¼�¶?º�¼&ìjï æ í»¶"½ ð�ê ø|´dÀ"¼ ñ ´ é ìS¶úì�í^´�·¸´ ç?æ ½^º�´ æ ì�í ç ì(òÄ¼ ð�ð ø|´d·¸¶ æ ì¨´ ï ´®ë¯ì�¼ ñ ´
¼ é º�´ ê ½»ë�¼ é À è ½^ì�½^º�´ ð ¶ æ�æ ´ æ Á�� ð ò ð�ç?é»ç ì�¼�¶ é»æ ¼ é=ñ ¶ ð&ñ ¼ é À�´ ñ ´ é ì æ ¼ éúç?é ´ ñ ´ é ì	ë�í ç ¼ é ¶ è ìS´ éFê ¶ é ¶?ìµò¡º�¶ ñ ¼ ê ´>ì�í^´
¼ é^è ¶?º�· ç ì�¼�¶ éúé ´®ë¯´ æ�æ�ç º°ï�ìS¶Zò»º�´ ñ ´ é ì è ½»ì�½^º�´ ð ¶ æ�æ ´ æ ñ ç?é¡êúæ òÉ´ é¡ê ¼ é À ç¸ð ¶?ìÃ¶ è ì�¼�·Z´ ê ´�ìS´�º�·Z¼ é ¼ é Àtì�í^´Pº�´ ð�ç ì�¼ ñ ´
ë¯¶ é ìSº�¼�ø¡½^ì�¼�¶ é»æ ¶ è ´ ñ ´ é ì æ ¶?ºPë¯¶ é»ê ¼&ì�¼&¶ é»æ ìS¶ ç ë�ë�¼ ê ´ é ì æ ô æ ½»ë�í ç?æPç º�À"½¡¼ é À ç øÉ¶"½»ì�òÄí»´�ì�í^´�º ç?é ´ ñ ´ é ì�¼ æ ì�í^´
º�¶`¶?ìdë ç ½ æ ´�¶?º ç ë¯¶ é ìSº�¼�ø¡½»ìS¶?º°ï5ë ç ½ æ ´]Rt¼ æté ¶?ìdò»º�¶ ê ½»ë¯ì�¼ ñ ´î¶"½^ì æ ¼ ê ´îì�í^´ ð ´�À ç?ðµæ ï æ ìS´®·FÁ$Â ç ì�í^´�º ñ A ç?ê¡ê ¶ é
æ ½^À?À?´ æ ì æ ì�í ç ì	´ é À"¼ é ´�´�º�¼ é Àd´ ï ¶?º�ì æ í»¶"½ ð�ê ø|´ ê ´ ñ ¶?ìS´ ê ìS¶î¼ ê ´ é ì�¼ è ï�¼ é À�ì�í^´ èRç ë¯ìS¶?º æ ô û Rµì�í ç ì ç º�´P´ ç?æ ¼&´ æ ì	¶?º
·¸¶ æ ì è ´ ç?æ ¼�ø ð ´ÄìS¶�ë�í ç?é À?´ ñ ô ÷ RÍì�í ç ìÃòÄ¼ ð�ð ò¡º�´ ñ ´ é ì ð�ç º�À?´vë ð�ç?æ�æ ´ æ ¶ è�ç ë�ë�¼ ê ´ é ì æ ñ ç?é»ê ôX¿'R�¶ ñ ´�º�ò¨í»¼�ë�í¦òµ´>í ç�ñ ´
ì�í^´�À?º�´ ç ìS´ æ ì¨ë¯¶ é ìSº�¶ ð Á

�µ´®ë ç ½ æ ´¸ì�í»´�À?¶ ç?ð ¶ è ì�í»¼ æ ø|¶G¶?ùE¼ æ ìS¶ ê ´ æ ë¯º�¼�ø|´ ç�é ´�ò ç ò»ò»º�¶ ç ë�íÆìS¶F½ é»ê ´�º æ ì ç?é»ê ¼ é À ç?é»ê ò»º�´ ñ ´ é ì�¼ é À
ç ë�ë�¼ ê ´ é ì æ º ç ì�í^´�º�ì�í ç?é0ç?æ�æ ¼&À é ¼ é Àeø ð�ç ·¸´ ñ ì�í^´ú´®·¸ò¡í ç?æ ¼ æ ¼ æ ¶ é ¼ ê ´ é ì�¼ è ï�¼ é À`$):G:�ì�í»´ èRç ë¯ìS¶?º æ ¼ éGñ ¶ ð&ñ ´ ê ¼ é
ç?é�ç ë�ë�¼ ê ´ é ì ç?é»ê ½ é»ê ´�º æ ì ç?é»ê ¼ é ÀÆì�í^´Åº�´ ð�ç ì�¼&¶ é¡æ í»¼&ò ç ·Z¶ é À_ì�í^´ æ ´Åë ç ½ æ�ç?ð¨èRç ë¯ìS¶?º æ ¼ é ¶?º ê ´�º�ìS¶üò¡º�¶ ñ ¼ ê ´
ç?é ´ ð ò ð�ç?é»ç ì�¼&¶ é ¶ è òÄí6ï ì�í^´ ç ë�ë�¼ ê ´ é ì�¶�ë�ë�½^º�º�´ ê Á ë í ç ìú´ ð ò ð�ç?é»ç ì�¼&¶ é ë ç?é ì�í^´ é ø|´§½ æ ´ ê ìS¶üÀ?´ é ´�º ç ìS´
º�´®ë¯¶"·Z·Z´ é»ê»ç ì�¼&¶ é»æÄè ¶?ºÄò»º�´ ñ ´ é ì�¼ é À ð ¶ æ�æ ´ æ ¼ é ì�í^´ è ½^ì�½^º�´?ÁÍ�Ã½»¼ ð�ê ¼ é À æ�çMè ´�º æ ï æ ìS´®· æ òÄ¼ ð�ð ø|´�·¸¶?º�´�´ ï ´®ë¯ì�¼ ñ ´
òÄí^´ é òÖ´úë¯¶ é»æ ¼ ê ´�º ç?ð�ð ë ç ½ æ�ç?ð�èRç ë¯ìS¶?º æ ñ ø|¶?ì�í ê ¼&º�´®ë¯ì ç?é»ê ¼ é¡ê ¼&º�´®ë¯ì�Á¦ÿ é ì�í^´ é ´�ò ç ò»ò»º�¶ ç ë�í_ò»º�´ æ ´ é ìS´ ê ¼ é
ì�í»¼ æ ø|¶`¶?ù ñ ì�í^´�º�´Z¼ ævé ¶ ç ìSìS´®·¸ò»ì�ìS¶ ê ´�ìS´�º�·Z¼ é ´nòÄí»¼�ë�í è©ç ë¯ìS¶?º ætç º�´Z·¸¶?º�´ A ¼�·ZòÉ¶?º�ì ç?é ìDCúì�í ç?é ¶?ì�í^´�º æ ø¡½^ì
º ç ì�í^´�º¨í^¶~ò~ì�í^´�ï ç?ð�ð º�´ ð�ç ìS´�ìS¶Z´ ç ë�íE¶?ì�í»´�º ç?é»ê ìS¶Zì�í»´ ù é»ç?ð ð ¶ æ�æ ´ ñ ´ é ì¨¶?º é ´ ç ºÄ·î¼ æ�æ Á

û é ´ ù é»ç?ð é ´�ò ç?æ�æ ½»·¸ò»ì�¼�¶ é ¼ æ¹é ´�´ ê ´ ê ìS¶�ë¯¶"·¸ò ð ´�ìS´�ì�í»´ è ¶"½ é»ê»ç ì�¼&¶ é�è ¶?º è ½^ì�½^º�´vò»º�¶?À?º�´ æ�æ�ý

a ¦cb:�������¡�����U���=���"� dP£�¥`�§¦E�©�E�(e ¦_¦��ª¦��FÇ�DfF�¤¥ fM¦��+�³hgÖ�?«��^�F��e �=�V£�±Ç¢�¦Ú�=�â�¡��±¡¦�¬�����¥`��±`�X�¡�`e ��b
�Qe ¦î��?���S¦�� ¢�¦�eÉ¥`²?���=¬ú¥=�ú¥ibje �=£©¦F«��=� �+¬®�+¢¤�V�S¦!±§�S�§�Qe ¦�£©�?���ú¥`��±Å�ª�=�t�=�hbje �5�=¬ObjeÉ¥`�Ä���Æ¢¤£�¥`�§¦1fM�=¬
�X��³

65´.òÄ¼ ð�ð øÉ´P·¸¶?º�´ æ ½»ë�ë¯´ æ�æSè ½ ð ¼ é ´ é í ç?é ë�¼ é À æ�çMè ´�ìjï%ø�ï è ¶�ë�½ æ ¼ é À�¶ é òÄí6ï ç ë�ë�¼ ê ´ é ì æ ¶�ë�ë�½^º¹º ç ì�í^´�º	ì�í ç?é ¶ é
ø ð�ç ·Z´?ÁT¨ò ê»ç ì�¼ é Àü¶"½^º ç?æ�æ ½»·¸ò»ì�¼�¶ é»æîç ø|¶"½^ì ç ë�ë�¼ ê ´ é ìFë ç ½ æ�ç ì�¼&¶ é òÄ¼ ð�ð	ç?ð�ð ¶Qò ½ æ ìS¶0· ç ù?´ÆÀ?º�´ ç ìS´�ºFò»º�¶?À?º�´ æ�æ
ìS¶~ò ç º ê ø¡½»¼ ð�ê ¼ é À æ�çMè ´�º æ ï æ ìS´®· æ ¼ é ì�í^´tì�òÖ´ é ìjï þ)ù º æ ì>ë¯´ é ì�½^º°ï?Á ë í^´�¶ ð�êÅç?é»êEé ´�ò ç?æ�æ ½»·¸ò»ì�¼&¶ é¡æ	ç º�´ æ ½»· þ
· ç º�¼�%�´ ê ¼ é ë ç ø ð ´ û Á ë í^´ é ´�ò ç?æ�æ ½»·Zò»ì�¼&¶ é»æ ò»º�¶ ñ ¼ ê ´§ì�í^´ è ¶"½ é»ê»ç ì�¼&¶ éIè ¶?º ç0é ´�ò ñ ¼&´�ò ¶ ètç ë�ë�¼ ê ´ é ì
ë ç ½ æ�ç ì�¼�¶ é Á
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ë ç ø ð ´ û ý ë í»´v� ç?æ ¼ æ¹è ¶?º ç �Ä´�òcê^¶"½ é»ê¡ç ì�¼&¶ éFè ¶?º>Ê çMè ´�ìjïU� é À"¼ é ´�´�º�¼ é À

kOlGmonqp2pcrts`uwv]xGy{z |~}4��nqp2pcrtsBu�v]xGy-z
Ê çMè ´�ìX�F¼ æ ¼ é ë¯º�´ ç?æ ´ êU� �ú¼ é ë¯º�´ ç?æ ¼ é À æ � æ ìS´®· A>¼&À"íFº�´ ð ¼ ç)� ¼ ð ¼�ìX�Z¼ æ	é ´®¼&ì�í^´�º é ´®ë¯´ æ�æ�ç ºD� é ¶?º
¶?ºÄë¯¶"·¸ò|¶ é ´ é ì	º�´ ð ¼ ç)� ¼ ð ¼�ìX� þ ¼ è ë¯¶"·¸ò|¶ é ´ é ì æ æ ½^È�ë�¼&´ é ì è ¶?º æ�çMè ´�ì��?Á
ê ¶ é ¶?ì è©ç ¼ ð(� ì�í»´ é$ç ë�ë�¼ ê ´ é ì æE� ¼ ð�ð|é ¶?ì¹¶`ë�ë�½»º®Á
¾>ë�ë�¼ ê ´ é ì æ	ç º�´të ç ½ æ ´ ê�� �úë�í ç ¼ é»æ ¶ èrê ¼&º�´®ë¯ì ð � ¾>ë�ë�¼ ê ´ é ì æÄç º�´dë¯¶"·¸ò ð ´>��ò»º�¶�ë¯´ æ�æ ´ æ ¼ é=ñ ¶ ð&ñ ¼ é À
º�´ ð�ç ìS´ ê ´ ñ ´ é ì æ Á�65´dë ç?é ½ é»ê ´�º æ ì ç?é¡êFç ë�ë�¼ ê ´ é ì æ ì�í^´t´ é ì�¼&º�´ æ ¶`ë�¼�¶)��ìS´®ë�í é ¼�ë ç?ð�æ � æ ìS´®·FÁ
ç?é»ê$ç?æ�æ ´ æ�æ º�¼ æ ù � � ð ¶G¶?ù�¼ é À ç ì	ì�í»´�ë�í ç ¼ é¡æ � º ç?ê ¼&ì�¼�¶ é»ç?ð ´ ñ ´ é ì%�+ë�í ç ¼ é ·¸¶ ê ´ ð�æ ë ç?é»é ¶?ì
¶ è ´ ñ ´ é ì æ>ð ´ ç?ê ¼ é À�ìS¶îì�í^´ ð ¶ æ�æ Á ê ´ æ ë¯º�¼ � ´vì�í»¼ æ ò»º�¶�ë¯´ æ�æ	ç?ê ´2�G½ ç ìS´ ð ���º�¶ �¡ç)� ¼ ð ¼ æ ì�¼�ë	º�¼ æ ù ç?é¡ç?ð � æ ¼ æ��¡ç?æ ´ ê ¶ é ´ ñ ´ é ì Â¨¼ æ ù ç?é¡ê$æ�çMè ´�ìX�$· ç � � ´ � ´ æ ì	½ é¡ê ´�º æ ìS¶`¶ ê
ë�í ç ¼ é»æ ¼ æ ì�í»´ � ´ æ ì �µç ��ìS¶ ç?æ�æ ´ æ�æ¨ç?é»ê ç?é»ê ë¯¶"·Z·d½ é ¼�ë ç ìS´ ê ¼ é��µç � æ ¶?ì�í^´�º	ì�í ç?é
ë¯¶"·Z·�½ é ¼�ë ç ìS´ æ�çMè ´�ì�� ç?é»ê º�¼ æ ù�¼ é^è ¶?º�· ç ì�¼�¶ é Á ò»º�¶ �¡ç)� ¼ ð ¼ æ ì�¼�ë	º�¼ æ ù ç?é¡ç?ð � æ ¼ æ Á�Å¶ æ ì ç ë�ë�¼ ê ´ é ì æÄç º�´të ç ½ æ ´ êU� ��¶?ò|´�º ç ìS¶?º	´�º�º�¶?º�Á û>ò|´�º ç ìS¶?ºÄ´�º�º�¶?ºÄ¼ æ¹ç ò»º�¶ ê ½»ë¯ìÃ¶ è ì�í^´
Â	´ �Ãç º ê ¼ é À æ�çMè ´ � ´®í ç®ñ ¼&¶?º ç?é»ê ò¡½ é ¼ æ í»¼ é Àd½ é¡æ�çMè ´ ´ éGñ ¼�º�¶ é ·¸´ é ì	¼ éF� í»¼�ë�íF¼&ì¹¶�ë�ë�½^º æ Á � ¶
� ´®í ç®ñ ¼&¶?º � ¼ ð�ð ´ ð ¼�·Z¼ é¡ç ìS´>¶?ºÄº�´ ê ½»ë¯´ ç ë�ë�¼ ê ´ é ì æ º�´ ê ½»ë¯´P¶?ò|´�º ç ìS¶?º A ´�º�º�¶?º,C � ´t·d½ æ ì
æ ¼&À é ¼��Vë ç?é ì ð �?Á ë�í ç?é À?´tì�í»´P´ é=ñ ¼&º�¶ é ·Z´ é ì	¼ éF� í»¼�ë�í

ì�í^´t¶?òÉ´�º ç ìS¶?º � ¶?º�ù æ Á�>¼&À"í ð ��º�´ ð ¼ ç)�¡ð ´ æ ¶ è ì �Ãç º�´�¼ æ¹æ�çMè ´?Á �>¼&À"í ð ��º�´ ð ¼ ç)�Vð ´ æ ¶ è ì �µç º�´t¼ æ	é ¶?ì é ´®ë¯´ æ�æ�ç º�¼ ð �
æ�çMè ´?Á�� é ë¯º�´ ç?æ ¼ é À æ ¶ è ì �Ãç º�´tº�´ ð ¼ ç)� ¼ ð ¼�ìX� � ¼ ð�ð
í ç�ñ ´t¶ é»ð ��·Z¼ é ¼�· ç?ð ¼�·¸ò ç ë¯ì¹¶ éEæ�çMè ´�ì��?Á� ç]� ¶?º ç ë�ë�¼ ê ´ é ì æ ¶�ë�ë�½^º è º�¶"·ÿì�í^´�ë�í ç?é ë¯´ Ê@� æ ìS´®· æE� ¼ ð�ð ìS´ é»ê ìS¶�·Z¼&À?º ç ìS´�ìS¶ �µç º êEæ ì ç ìS´ æ

æ ¼�·�½ ð ì ç?é ´�¶"½ æ ¶`ë�ë�½»º�º�´ é ë¯´P¶ è º ç?é»ê ¶"·�´ ñ ´ é ì æ Á ¶ è í»¼&À"í»´�º¹º�¼ æ ùÉÁÍÊ�½»ë�íE·Z¼&À?º ç ì�¼&¶ é ¼ æ ò»º�´ ê ¼�ë¯ì ç)�¡ð ´
ç?é»ê ë ç?é�� ´vò»º�´ ñ ´ é ìS´ ê�� � ç ò¡ò»º�¶?ò»º�¼ ç ìS´ æ � æ ìS´®·
ê ´ æ ¼&À é ¶?º ê ´�ìS´®ë¯ìS´ êÅê ½^º�¼ é À�¶?òÉ´�º ç ì�¼&¶ é»æ ½ æ ¼ é À
ð ´ ç?ê ¼ é À¸¼ é»ê ¼�ë ç ìS¶?º æ ¶ è ¼ é ë¯º�´ ç?æ ¼ é À�º�¼ æ ùÉÁ

¾ æ�æ ¼&À é ¼ é À �Vð�ç ·¸´�¼ æ	é ´®ë¯´ æ�æ�ç ºD�úìS¶ ð ´ ç º é$è º�¶"· � ð�ç ·¸´d¼ æ ì�í^´�´ é ´®·5��¶ èªæ�çMè ´�ì��?Á��^¶�ë�½ æÄæ í^¶"½ ð�ê
ç?é»ê ò¡º�´ ñ ´ é ì ç ë�ë�¼ ê ´ é ì æ ¶?ºÄ¼ é ë�¼ ê ´ é ì æ Á � ´P¶ é ½ é¡ê ´�º æ ì ç?é»ê ¼ é À�í^¶ � ì�í»´ æ � æ ìS´®·

� ´®í ç�ñ ¼&¶?º ç?æ	ç	� í^¶ ð ´�ë¯¶ é ìSº�¼ � ½^ìS´ ê ìS¶Zì�í^´ ð ¶ æ�æ
ç?é»êEé ¶?ì	¶ éU� í»¶¸¶?º � í ç ì¹ìS¶ �Vð�ç ·¸´ è ¶?ºÄ¼&ì�Á

���%� �����E�D�_�2�� ¡�£¢¥¤0¦ §©¨0¨�ªD«	¤¬�®°¯ �±«	¤�
� ñ ´ é ì%� �¡ç?æ ´ ê ·¸¶ ê ´ ð�æ²� ¶?º�ù � ´ æ ì è ¶?º ç ë�ë�¼ ê ´ é ì æO� í^´�º�´F¶ é ´F¶?º æ ´ ñ ´�º ç?ð ë¯¶"·¸ò|¶ é ´ é ì æîè©ç ¼ ðQ�Íð ´ ç?ê ¼ é ÀÆìS¶ ç
æ � æ ìS´®· èRç ¼ ð ½^º�´¨¶?º	í ç)³®ç º ê Á�¾>ë�ë�¼ ê ´ é ì¹·¸¶ ê ´ ð�æÃç?é»ê ´>�`ò ð�ç?é»ç ì�¼&¶ é»æ ¼ éGñ ¶ ð&ñ ¼ é À�¶ é»ð � æ ¼�·¸ò ð ´¨ë�í ç ¼ é¡æ ¶ è�èRç ¼ ð ½^º�´
´ ñ ´ é ì æ�� í^¶ � ´ ñ ´�º � ë ç?é ´ ç?æ ¼ ð �d·Z¼ æ�æªæ ½ � ì ð ´ ç?é»ê ë¯¶"·¸ò ð ´>�dë¯¶"½^ò ð ¼ é À æªç?é»ê ¼ é ìS´�º ç ë¯ì�¼&¶ é»ærç ·¸¶ é À èRç ¼ ð ½^º�´Í´ ñ ´ é ì æ
ç?é»ê ¶"·î¼&ì ´ é ì�¼�º�´ ð � ç ë�ë�¼ ê ´ é ì æ ¼ éGñ ¶ ð&ñ ¼ é À é ¶	ë¯¶"·¸ò|¶ é ´ é ì èRç ¼ ð ½^º�´ ç ì ç?ð�ð Á � í^´a´ ñ ´ é ì%� �Vç?æ ´ ê ·Z¶ ê ´ ð�æKê ´ ñ ´ ð ¶?ò|´ ê
ìS¶î´>��ò ð�ç ¼ é ò¡í�� æ ¼�ë ç?ð òVí^´ é ¶"·¸´ é»ç ô � í»¼�ë�íFì�í^´�� ê ¶ � ´ ð�ð R ç º�´d¼ é»ç?ê ´2�`½ ç ìS´�ìS¶�´>�`ò ð�ç ¼ éFç ë�ë�¼ ê ´ é ì æ ¼ éGñ ¶ ð&ñ ¼ é À
¶?º�À ç?é ¼ ³®ç ì�¼&¶ é»ç?ð�ç?é»ê�æ ¶�ë�¼ ç?ð`è©ç ë¯ìS¶?º æÍç?é»ê íG½»· ç?é�ê ´®ë�¼ æ ¼&¶ é»æªç?é»ê�æ ¶ è ì �Ãç º�´ ê ´ æ ¼�À é ´�º�º�¶?º æ ¼ é í»¼&À"í ð � ç?ê»ç ò¡ì�¼ ñ ´ �
ì�¼&À"íGì ð �4�+ë¯¶"½^ò ð ´ ê� ¼ é ìS´�º ç ë¯ì�¼ ñ ´ ð �Eë¯¶"·Zò ð ´>� æ ¶�ë�¼&¶)��ìS´®ë�í é ¼�ë ç?ðræ � æ ìS´®· æµ´.é»ç ·¸´ ð � � ì�í^¶ æ ´ ç ë�ë�¼ ê ´ é ì æ º�´ ð�ç ìS´ ê ìS¶
ì�í^´ é ´ �0èRç ë¯ìS¶?º æ ô ê ´ æ ë¯º�¼ � ´ ê ¼ é � í ç ò»ìS´�º1¶cR�¼ é ì�í^´¹ë�í ç?é À"¼ é Àv´ é=ñ ¼&º�¶ é ·¸´ é ìr¼ é5� í»¼�ë�ít´ é À"¼ é ´�´�º�¼ é À¨¼ æ ì ç ù�¼ é À
ò ð�ç ë¯´?Á

� í»´ æ ´ ç º�ë�í è ¶?º ç�é ´ � ·¸¶ ê ´ ðQ� º�´ æ ½ ð ì�¼ é ÀZ¼ é ì�í^´ ç ë�ë�¼ ê ´ é ì>·¸¶ ê ´ ð ò»º�´ æ ´ é ìS´ ê ¼ é � ç º�ì��D�Ã¶ è ì�í¡¼ æ1� ¶G¶?ù �
�Ãç?æÄê º�¼ ñ ´ éF� �úì�í^´ è ¶ ð�ð ¶ � ¼ é À�À?¶ ç?ð�æ�ý
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ìS´®ë�í é ¼<�`½^´ æ ìS¶ ç ½^À"·Z´ é ìúì�í^´ æ ´ è©ç ¼ ð ½^º�´>� �¡ç?æ ´ ê ·¸´�ì�í^¶ ê»æîç?é¡ê ´ é ë¯¶"½^º ç À?´ ç`� ¼ ê ´�º ñ¤ç º�¼�´�ìX� ¶ è º�¼ æ ù
º�´ ê ½»ë¯ì�¼&¶ é ·¸´ ç?æ ½^º�´ æ ì�í ç?é º�´ ê ½ é»ê¡ç?é ë>� ç?é»ê ·¸¶ é ¼&ìS¶?º�¼ é À^Áw� é�ç?ê»ê ¼&ì�¼�¶ é� º�¼ æ ù ç?æ�æ ´ æ�æ ·¸´ é ìr¼ æ ë�½^º�º�´ é ì ð ��Vº�· ð �Çº�¶G¶?ìS´ ê ¼ é ì�í^´5ò»º�¶ �¡ç)� ¼ ð ¼ æ ì�¼�ë ç?é»ç?ð � æ ¼ æ ¶ è�è©ç ¼ ð ½^º�´§´ ñ ´ é ì æ Á ¾ÃìSìS´®·¸ò»ì æ ìS¶Ç´>�`ìS´ é¡ê ë�½^º�º�´ é ì
ò¡º�¶ �¡ç)� ¼ ð ¼ æ ì�¼�ë�º�¼ æ ù ç?æ�æ ´ æ�æ ·Z´ é ìKìS´®ë�í é ¼<�`½^´ æ ìS¶ æ ¶ è ì �Ãç º�´ ç?é»ê ¶?ì�í»´�º é ´ � ìS´®ë�í é ¶ ð ¶?À�� � ìS¶Ä· ç?é»ç À?´®·¸´ é ì �
ç?é¡ê ìS¶lë¯¶?À é ¼&ì�¼ ñ ´ ð �Ië¯¶"·¸ò ð ´>�.í`½»· ç?é ë¯¶ é ìSº�¶ ðdç ë¯ì�¼ ñ ¼�ì�¼&´ æ í ç®ñ ´ � ´�´ éâê ¼ æ�ç ò»ò|¶"¼ é ì�¼ é À^Á � í»¼ æq�Ãç �
è ¶?º �Ãç º ê · ç � ð ´ ç?ê ìS¶ çÆê ´ ç?ê ´ é»ê�0� ½^ì æ ì ç º�ì�¼ é À è º�¶"· ç§ê ¼ ï ´�º�´ é ì�ì�í^´�¶?º�´�ì�¼�ë ç?ðÃè ¶"½ é¡ê»ç ì�¼&¶ é · ç �
ç?ð�ð ¶ �2æ ¼&À é ¼��Éë ç?é ì	ò¡º�¶?À?º�´ æ�æ ¼ é � é»ê ¼ é À é ´ �+� ·Z¶?º�´dë¯¶"·¸ò¡º�´®í^´ é»æ ¼ ñ ´ ç ò»ò»º�¶ ç ë�í^´ æ ìS¶îº�¼ æ ù ç?æ�æ ´ æ�æ ·¸´ é ì
è ¶?ºÄë¯¶"·¸ò ð ´>� æ � æ ìS´®· æ Á
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ò ð �Å¼ é¡ê ¼ ñ ¼ ê ½ ç?ðKê ´®ë�¼ æ ¼&¶ é»æÝ� ½»ì æ ´2�G½»´ é ë¯´ æ ¶ èÃê ´®ë�¼ æ ¼&¶ é¡æ>ç?é¡ê ì�í^´î¼ é ìS´�º ç ë¯ì�¼&¶ é»æPç ·Z¶ é À ê ´®ë�¼ æ ¼&¶ é»æÝ� �
·�½ ð ì�¼�ò ð ´ � ¼ é ìS´�º ç ë¯ì�¼ é À ê ´®ë�¼ æ ¼&¶ é · ç ù?´�º æ ö�¶2� º¤ø Á � í^´d·¸¶ ê ´ ð ·d½ æ ì¨¼ é ë ð ½ ê ´�´>� ç ·Z¼ é ¼ é ÀZì�í^´dòÉ¶ æ�æ ¼ �¡ð ´
À?¶ ç?ð�ætç?é»ê ·¸¶?ì�¼ ñ ´ æ+� ´®í»¼ é»ê í`½»· ç?é�� ´®í ç®ñ ¼&¶?º ç?æ±� ´ ð�ðaç?æ ì�í^´Zë¯¶ é ìS´>��ì�½ ç?ðÍè©ç ë¯ìS¶?º æ ì�í ç ìt¼ é ÌV½^´ é ë¯´ ê
ì�í ç ì � ´®í ç®ñ ¼&¶?º®Á
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N�:�$�LI!O�)#SPQ!�=Á&($�&ÀPQ�)={ßÛ&(�~JM=-¾4!># *S&($)=-¾�P;=4?i$'Y Y�PQ¾�!>=Á&G*�P;=`&X!>#SL5*	� ¿ #V!,$[*>�)=\*,Ü8PQÉG!cÉHÜ ����� & � !O!�Å)!�=Á&G*²$)={¾
!�# #V�)# *.�cY,Y�JM#S#V!,¾±áµâ'ã'ãDä�Á0åK´ ç º é ¼ é Àtí»¶ � ìS¶d´ é À"¼ é ´�´�º æ�çMè ´�º æ � æ ìS´®· æ ¼ æ ì�í^´¨À?¶ ç?ð í^´�º�´ �`é ¶?ìÖ¼ ê ´ é ì�¼ è ��¼ é À
� í^¶¸ìS¶Zò¡½ é ¼ æ í Á

»½¼ W�$)L²PG={!5& � !1�-#V�2Y !>*,*�!>*±PG=\Å[�):KÅ)!,¾IPG=i$�Y,Y�PQ¾�!�=Á&G*5$)=-¾O=-��&�* PGL8�{: � !>Å)!�=Á&G*+$)=-¾FY,�)={¾)PG&ÀPQ�)="*!Á��Íº�¶`ë¯´ æ�æ ´ æ
ë¯¶ é ìSº�¶ ð>ç_æ ´2�`½^´ é ë¯´E¶ è ´ ñ ´ é ì æúç?é»êlê ´ æ ë¯º�¼ � ´Fë�í ç?é À?´ æúç?é¡êÇç?ê»ç ò»ì ç ì�¼&¶ é¡æ ¶ ñ ´�º�ì�¼�·Z´$º ç ì�í^´�º�ì�í ç?é
ë¯¶ é¡æ ¼ ê ´�º�¼ é À�´ ñ ´ é ì æ>ç?é»ê í`½»· ç?é$ç ë¯ì�¼&¶ é¡æ ¼ é»ê ¼ ñ ¼ ê ½ ç?ð�ð �?Á
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ûvòÉ´�º ç ìS¶?º æ�� · ç?é»ç À?´�º æ��Pç?é»ê º�´�À"½ ð�ç ìS¶?ºD� ç À?´ é ë�¼&´ æ · ç � ç?ð�ð í ç®ñ ´ ê ¼ ï ´�º�´ é ì ñ ¼&´ �Äæ ¶ è ì�í»´ÆÌ ç2� ´ ê
ò¡º�¶`ë¯´ æ�æ ´ æ ½ é»ê ´�º ð ��¼ é À ç?é_ç ë�ë�¼ ê ´ é ì �aê ´�ò|´ é»ê ¼ é À�¶ é ì�í»´îí»¼&´�º ç º�ë�í»¼�ë ç?ðÍð ´ ñ ´ ð ¶ è ì�í^´ æ ¶�ë�¼&¶)��ìS´®ë�í é ¼�ë ç?ð
ë¯¶ é ìSº�¶ ðVæ ìSº�½»ë¯ì�½^º�´ è º�¶"· � í»¼�ë�í�ì�í^´	ò»º�¶`ë¯´ æ�æ ¼ æañ ¼&´ � ´ ê Ár¾ÃìÍì�í^´ æ�ç ·¸´Äì�¼�·¸´ � ì�í»´ è©ç ë¯ì�½ ç?ð¡ê»ç ì ç�æ í^¶"½ ð�ê
� ´ æ ´�ò ç º ç ìS´ ê$è º�¶"·ÿì�í^´�¼ é ìS´�º�ò¡º�´�ì ç ì�¼&¶ é ¶ è ì�í ç ì ê¡ç ì ç Á

»½Ï *,*SPÔ*>&²P;=ç¾�!ÀÆ�=ÁP;=4?o� �"!�#%$'&ÀPÀ�)={$):+LO!�&À#SPÀY�*Â$�=-¾Û$)={$): � Ñ�P;=4?Â�"!�# ¿ �)#SL	$�=-Y !Ö¾'$'&($MÁ � ¶"·¸ò¡½^ìS´�º æúç?ð�ð ¶ �
ì�í»´dë¯¶ ð�ð ´®ë¯ì�¼�¶ é ¶ è · ç?æ�æ ¼ ñ ´ ç ·¸¶"½ é ì æ ¶ è ¶?ò|´�º ç ì�¼&¶ é¡ç?ð�ê»ç ì çM�-� ½^ì ç?é»ç?ð � ³ ¼ é À¸ì�í ç ì ê»ç ì ç ìS¶ ê ´�ìS´�º�·Z¼ é ´
� í^´�ì�í^´�ºZì�í^´ æ � æ ìS´®· ¼ æ ·¸¶ ñ ¼ é ÀÚìS¶ �Ãç º ê ì�í^´ � ¶"½ é»ê»ç º�¼&´ æ ¶ èvæ�çMè ´ � ´®í ç�ñ ¼�¶?ºî¼ æ¸ê ¼Èúë�½ ð ì�ÁÇ¾ é ´ �
ç ë�ë�¼ ê ´ é ìd·¸¶ ê ´ ð�æ í^¶"½ ð�ê ò¡º�¶ ñ ¼ ê ´ ê ¼�º�´®ë¯ì�¼&¶ é»ævè ¶?ºt¼ ê ´ é ì�¼ è �`¼ é À ç ò¡ò»º�¶?ò»º�¼ ç ìS´ æ�çMè ´�ì��Ú·¸´�ìSº�¼�ë æ�ç?é¡ê ¶?ò"�
´�º ç ì�¼&¶ é»ç?ð�ç ½ ê ¼&ì�¼ é À¸ò¡º�¶`ë¯´ ê ½^º�´ æ ìS¶�´ ñ¤ç?ð ½ ç ìS´ ê ´®ë�¼ æ ¼&¶ é»æ · ç?ê ´ ê ½^º�¼ é À ê ´ æ ¼&À é$ç?é¡êEê ´ ñ ´ ð ¶?òV·¸´ é ì � ìS¶
ê ´�ìS´�º�·Z¼ é ´ � í»´�ì�í^´�º�ë¯¶ é ìSº�¶ ð�æ ¶ ñ ´�º�í ç)³®ç º ê»æPç º�´ ç?ê ´2�G½ ç ìS´ � ìS¶ ê ´�ìS´®ë¯ì�´�º�º�¶ é ´�¶"½ æ ¶?ò|´�º ç ì�¼�¶ é»ç?ðaç?é»ê
´ éGñ ¼&º�¶ é ·¸´ é ì ç?ð	ç?æ�æ ½»·¸ò»ì�¼&¶ é¡æ ½ é»ê ´�º ð �`¼ é ÀEì�í^´Eí ç)³®ç º êlç?é»ç?ð � æ ¼ æ¸ç?é»êÇê ´ æ ¼�À é ò»º�¶�ë¯´ æ�æ�� ìS¶_¼ ê ´ é ì�¼ è �
ð ´ ç?ê ¼ é Àú¼ é»ê ¼�ë ç ìS¶?º æÄç?é»ê§ê»ç?é À?´�º�¶"½ æ ìSº�´ é¡ê»æ¨ç?é¡ê ë�í ç?é À?´ æ ¼ é ¶?òÉ´�º ç ì�¼&¶ é»æ�� ´ è ¶?º�´�ì�í^´�� ð ´ ç?ê ìS¶ ç ë�ë�¼��
ê ´ é ì æ��|ç?é»ê ìS¶�¼ ê ´ é ì�¼ è � ç?é �$· ç?ð�ç?ê»ç ò»ì�¼ ñ ´ æ � æ ìS´®·°¶?º>´ é=ñ ¼&º�¶ é ·Z´ é ìÄë�í ç?é À?´ æ ¶ ñ ´�ºvì�¼�·Z´tì�í ç ì>ë¯¶"½ ð�ê
¼ é ë¯º�´ ç?æ ´ ç ë�ë�¼ ê ´ é ì¨º�¼ æ ù�ìS¶î½ é»ç ë�ë¯´�ò»ì ç)�Vð ´ ð ´ ñ ´ ð�æ Á

� í»´ æ ´�À?¶ ç?ð�æ¸ç º�´ ç ë�í»¼&´ ñMç)�¡ð ´�¼ è ·¸¶ ê ´ ð�æ5�¡ç?æ ´ ê ¶ é0æ � æ ìS´®· æ ì�í^´�¶?ºD� � º ç ì�í^´�º�ì�í ç?é º�´ ð ¼ ç)� ¼ ð ¼&ì��Åì�í»´�¶?ºD� �
½ é»ê ´�º ð ¼&´>¶"½^º æ�çMè ´�ìX��´ é À"¼ é ´�´�º�¼ é À ç ë¯ì�¼ ñ ¼&ì�¼&´ æ Á
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� ¶ ç ë�í»¼&´ ñ ´¸ì�í»´¸À?¶ ç?ð�æ�æ ´�ì ç ìPì�í^´�´ é»ê ¶ è ì�í^´ ð�ç?æ ìPë�í ç ò»ìS´�º �ªçúé ´ � ì�í^´�¶?º�´�ì�¼�ë ç?ð ½ é»ê ´�º�ò¡¼ é»é ¼ é ÀZ¼ æ>é ´�´ ê ´ ê
è ¶?º æ � æ ìS´®· æ�çMè ´�ìX�?ÁEÊ@� æ ìS´®· æ ì�í^´�¶?ºD�Æò»º�¶ ñ ¼ ê ´ æ ì�í ç ì è ¶"½ é»ê»ç ì�¼�¶ é Á � í»¼ æ ë�í ç ò»ìS´�º�¼ é ìSº�¶ ê ½»ë¯´ æPæ ¶"·¸´ �¡ç?æ ¼�ë
ë¯¶ é ë¯´�ò»ì æ ¼ éÅæ � æ ìS´®· æ ì�í^´�¶?º,� � í^¶ � ì�í¡¼ æ ì�í^´�¶?ºD�$¼ æ º�´¯Ì¡´®ë¯ìS´ ê ¼ é$æ � æ ìS´®·°´ é À"¼ é ´�´�º�¼ é À �¡ç?é¡ê í^¶ �2ç?ð�ð ¶ è ì�í»¼ æ
º�´ ð�ç ìS´ æ ìS¶ æ � æ ìS´®· æ�çMè ´�ìX�?Á

.��� §�¬��\¬�®{ �+«��²¨t®ªD��¬ ®Ã�����5�\®Ã¤�� �����²¤��8 ��
Ê@� æ ìS´®· æ ì�í^´�¶?ºD� ê»ç ìS´ æ¨è º�¶"·zì�í^´�ì�í¡¼&º�ì�¼&´ æ	ç?é¡ê$è ¶?º�ì�¼&´ æÄç?é¡ê��Ãç?æ¨ç º�´ æ ò|¶ é»æ ´PìS¶ ð ¼�·Z¼&ì ç ì�¼�¶ é»æ ¶ è ì�í^´dë ð�ç?æ�æ ¼�ë
ç?é»ç?ð � æ ¼ æ ìS´®ë�í é ¼<�G½»´ æ ¼ é ë¯¶?ò¡¼ é À � ¼&ì�íÚì�í»´�¼ é ë¯º�´ ç?æ ¼ é À ð �Æë¯¶"·¸ò ð ´>� æ � æ ìS´®· ædæ ì ç º�ì�¼ é ÀÅìS¶ � ´ � ½¡¼ ð ì ç ì�ì�í ç ì
ì�¼�·¸´�öõ¿�� ø Á��Ä¶?º � ´�º�ì�6�¼�´ é ´�º ç ò¡ò ð ¼&´ ê ì�í»´ ç ò»ò»º�¶ ç ë�í§ìS¶úë¯¶ é ìSº�¶ ðrç?é»ê ë¯¶"·Z·�½ é ¼�ë ç ì�¼&¶ é¡æ ´ é À"¼ é ´�´�º�¼ é À§ö ÷ ¶ ÷Mø
� í»¼ ð ´±å�½ ê"� ¼&À ñ ¶ é �µ´�º�ì ç?ð�ç?é�ï � ê ´ ñ ´ ð ¶?òÉ´ ê§æ ¼�·î¼ ð�ç º¨¼ ê ´ ç?æÄè ¶?º � ¼&¶ ð ¶?À��_ö ÷ ¶ ø Á��µ´�º�ì ç?ð�ç?é�ï � æ ½»À?À?´ æ ìS´ ê ì�í ç ì
ì�í^´�´®·Z´�º�À"¼ é ÀZ¼ ê ´ ç?æ ¼ éFñMç º�¼&¶"½ æ �¡´ ð�ê»æ ë¯¶"½ ð�êF� ´�ë¯¶"· � ¼ é ´ ê ¼ é ìS¶ ç À?´ é ´�º ç?ð ì�í^´�¶?ºD��¶ èræ � æ ìS´®· æ Á� é ì�í^´�ìSº ç?ê ¼&ì�¼�¶ é»ç?ð�æ ë�¼&´ é ì�¼H�Vë�·¸´�ì�í^¶ ê�Kæ ¶"·¸´�ì�¼�·Z´ æ º�´ è ´�º�º�´ ê ìS¶ ç?æ ¾)P;Å]PÀ¾4!�$�=-¾^Y �)= �2J\!�# �Kæ � æ ìS´®· æ�ç º�´
� º�¶?ù?´ é ¼ é ìS¶ ê ¼ æ ì�¼ é ë¯ì�ò ç º�ì æræ ¶vì�í ç ìaì�í^´Ãò ç º�ì æ ë ç?é²� ´Ö´>� ç ·Z¼ é ´ ê�æ ´�ò ç º ç ìS´ ð � ý �Öí�� æ ¼�ë ç?ð�ç?æ ò|´®ë¯ì æ ¶ èÉæ � æ ìS´®· æ
ç º�´ ê ´®ë¯¶"·¸ò|¶ æ ´ ê ¼ é ìS¶ æ ´�ò ç º ç ìS´5ò¡í�� æ ¼�ë ç?ð ë¯¶"·¸ò|¶ é ´ é ì æF� í»¼ ð ´ � ´®í ç�ñ ¼&¶?ºF¼ æ�ê ´®ë¯¶"·ZòÉ¶ æ ´ ê ¼ é ìS¶ ê ¼ æ ë¯º�´�ìS´
´ ñ ´ é ì æ ¶ ñ ´�ºÄì�¼�·¸´?Á

�Íí4� æ ¼�ë ç?ðKç?æ ò|´®ë¯ì æ"!$# Ê`´�ò ç º ç ìS´tò¡í�� æ ¼�ë ç?ð ë¯¶"·ZòÉ¶ é ´ é ì æ�µ´®í ç®ñ ¼&¶?º !$# �v¼ æ ë¯º�´�ìS´�´ ñ ´ é ì æ ¶ ñ ´�º>ì�¼�·¸´
� í¡¼ æÖê ´®ë¯¶"·¸ò|¶ æ ¼&ì�¼&¶ é ô è ¶?º�· ç?ð�ð �Zë ç?ð�ð ´ ê $)={$): � &ÀPQY5#V!,¾)J\Y2&ÀPQ�)=@R ç?æ�æ ½¡·¸´ æ ì�í ç ìµì�í»´ æ ´�ò ç º ç ì�¼&¶ é ¼ æÖè ´ ç?æ ¼ �¡ð ´ ý

ì�í ç ìÍ¼ æ�� ´ ç ë�íúë¯¶"·¸ò|¶ é ´ é ìÍ¶?º æ ½ �¡æ � æ ìS´®· ¶?ò|´�º ç ìS´ æ ¼ é»ê ´�ò|´ é»ê ´ é ì ð � ç?é¡êZç?é»ç?ð � æ ¼ æ º�´ æ ½ ð ì æaç º�´ é ¶?ì ê ¼ æ ìS¶?º�ìS´ ê
� í^´ é ì�í^´ æ ´�ë¯¶"·¸ò|¶ é ´ é ì æ>ç º�´�ë¯¶ é»æ ¼ ê ´�º�´ êEæ ´�ò ç º ç ìS´ ð �?Á � í»¼ æÄç?æ�æ ½»·¸ò¡ì�¼&¶ é ¼ é ì�½^º é ¼�·¸ò ð ¼&´ æ ì�í ç ìÄì�í^´�ë¯¶"·²�
ò|¶ é ´ é ì æ ¶?º	´ ñ ´ é ì æ¨ç º�´ é ¶?ì æ ½ �M� ´®ë¯ìÃìS¶ è ´�´ ê"�¡ç ë�ù ð ¶G¶?ò æ¹ç?é¡ê ¶?ì�í^´�º é ¶ é � ð ¼ é ´ ç º¹¼ é ìS´�º ç ë¯ì�¼&¶ é»æ¹ç?é»ê ì�í ç ì	ì�í^´
� ´®í ç®ñ ¼&¶?ºÃ¶ è ì�í»´�ë¯¶"·¸ò|¶ é ´ é ì æ ¼ æ ì�í»´ æ�ç ·¸´ � í^´ é ´>� ç ·Z¼ é ´ ê�æ ¼ é À ð � ç?æ�� í^´ é ì�í^´�� ç º�´Pò ð�ç �`¼ é Àdì�í»´®¼&ºÃò ç º�ì
¼ é ì�í^´ � í^¶ ð ´?Át¾ ì�í»¼�º êEè ½ é»ê¡ç ·¸´ é ì ç?ðrç?æ�æ ½»·¸ò»ì�¼&¶ é ¼ æ ì�í ç ìPì�í^´�ò»º�¼ é ë�¼&ò ð ´ æ À?¶ ñ ´�º é ¼ é ÀFì�í^´ ç?æ�æ ´®· �¡ð ¼ é À�¶ è
ì�í^´$ë¯¶"·¸ò|¶ é ´ é ì æ ¼ é ìS¶5ì�í^´ � í»¶ ð ´ ç º�´ æ ìSº ç ¼&À"íGì è ¶?º �µç º ê� ì�í ç ì�¼ æ�� ì�í^´$¼ é ìS´�º ç ë¯ì�¼�¶ é»æZç ·¸¶ é À5ì�í»´ æ ½ �¡æ � æ �
ìS´®· æ	ç º�´ æ ¼�·¸ò ð ´¨´ é ¶"½»À"í�ì�í ç ì	ì�í^´���ë ç?éU� ´Pë¯¶ é»æ ¼ ê ´�º�´ êúæ ´�ò ç º ç ìS´ è º�¶"·�ì�í^´ � ´®í ç�ñ ¼&¶?º¹¶ è ì�í^´ æ ½ �¡æ � æ ìS´®· æ
ì�í^´®· æ ´ ð&ñ ´ æ Á
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�r¼&À"½^º�´5¿`Á<¶ ýh� í^º�´�´ � ç ìS´�À?¶?º�¼�´ æ ¶ è Ê@� æ ìS´®· æ ôR¾ ê»ç ò»ìS´ ê.è º�¶"·LK>´�º ç?ð�ê 65´®¼ é4� ´�º�À � Ï = Ë =Á&À#V�2¾)J\Y2&ÀPQ�)=_&(�
M !>=Ã!>#V$): Õ � *>&X!>L�*ON � PG="Ò]PG=4? �QP ¶"í é 6.¼ ð ´�� � ¶ ºIR å'R

� í»´ æ ´ ç º�´$º�´ ç?æ ¶ é»ç)�¡ð ´ ç?æ�æ ½»·¸ò»ì�¼&¶ é¡æ�� ¼&ì�ì�½^º é»æ ¶"½^ì �µè ¶?º�· ç?é �Ë¶ è ì�í^´$ò¡í4� æ ¼�ë ç?ð º�´�À"½ ð�ç º�¼&ì�¼&´ æ ¶ è ì�í^´
½ é ¼ ñ ´�º æ ´?ÁÖÊ@� æ ìS´®·�ì�í^´�¶?º�¼ æ ì æ í ç�ñ ´ ê ´ æ ë¯º�¼ � ´ ê ì�í^´ æ ´ æ � æ ìS´®· æ	ç?æ	ê ¼ æ ò ð�ç �`¼ é ÀF��#À?4$)=\P<Ñc!D¾�*SP;L��-:KPQY�PÀ& � ôÀ�ª¼�À"½^º�´
¿`Á<¶cRÖö ÷)�'ºMø Á�Ê�½»ë�í æ � æ ìS´®· æ ë ç?é5� ´ æ ´�ò ç º ç ìS´ ê ¼ é ìS¶ é ¶ é �+¼ é ìS´�º ç ë¯ì�¼ é À æ ½ �¡æ � æ ìS´®· æKè ¶?º ç?é¡ç?ð � æ ¼ æ ò¡½^º�òÉ¶ æ ´ æ�ý ì�í^´
ò»º�´®ë�¼ æ ´ é»ç ì�½^º�´P¶ è ì�í^´të¯¶"·ZòÉ¶ é ´ é ìÄ¼ é ìS´�º ç ë¯ì�¼�¶ é»æ ¼ æ ù é ¶ �¨é$ç?é»ê ¼ é ìS´�º ç ë¯ì�¼&¶ é¡æ ë ç?éU� ´P´>� ç ·î¼ é ´ ê ò ç ¼�º � ¼ æ ´?Á
¾ é»ç?ð �`ì�¼�ëvº�´ ê ½»ë¯ì�¼�¶ é í ç?æ1� ´�´ é í»¼&À"í ð �Z´ ï ´®ë¯ì�¼ ñ ´d¼ é òVí�� æ ¼�ë æ¹ç?é»ê ¼ æ ´®· � ¶ ê ¼&´ ê ¼ éFæ ìSº�½»ë¯ì�½^º ç?ð ·Z´®ë�í ç?é ¼�ë æ Á

û>ì�í»´�ºPìX�`òÉ´ æ ¶ èµæ � æ ìS´®· æPê ¼ æ ò ð�ç � � í ç ì æ � æ ìS´®· æ ì�í^´�¶?º�¼ æ ì æ í ç®ñ ´ ð�ç)� ´ ð ´ ê JM=-�)#Q?�$�=\PHÑ]!D¾�Y,��L8�{:H!,W�PÀ& �,´
ì�í ç ìî¼ æ�� ì�í»´�� ð�ç ë�ù0ì�í^´E½ é¡ê ´�º ð ��¼ é À æ ìSº�½»ë¯ì�½»º�´Fì�í ç ì ç?ð�ð ¶ �Äæ º�´ ê ½»ë¯ì�¼&¶ é ¼ æ ·�ìS¶ � ´F´ ï ´®ë¯ì�¼ ñ ´?Á � í^´��0ë ç?é�
í^¶ � ´ ñ ´�º � ¶ è ìS´ é½� ´�ìSº�´ ç ìS´ ê�ç?æZç À?À?º�´�À ç ìS´ æ�ý�� í^´�� ç º�´Eë¯¶"·¸ò ð ´>� � ½»ì¸º�´�À"½ ð�ç º ç?é»ê º ç?é»ê ¶"·�´ é ¶"½»À"íÇ¼ é
ì�í^´®¼&º � ´®í ç®ñ ¼&¶?ºµì�í ç ìÃì�í^´���ë ç?éq� ´ æ ì�½ ê ¼&´ êúæ ì ç ì�¼ æ ì�¼�ë ç?ð�ð �?Á � í»¼ æµæ ì�½ ê �Z¼ æÖæ ¼�·¸ò ð ¼H�¡´ ê	� �ZìSº�´ ç ì�¼ é À�ì�í^´®· ç?æ¹ç
æ ìSº�½¡ë¯ì�½^º�´ ð ´ æ�æ · ç?æ�æ1� ¼&ì�íE¼ é ìS´�º�ë�í ç?é À?´ ç)�Vð ´Pò ç º�ì æ	ç?é¡ê ì�í^´ é$ê ´ æ ë¯º�¼ � ¼ é Àdì�í^´®· ¼ é ìS´�º�· æ ¶ èªç�ñ ´�º ç À?´ æ Á � í^´
�¡ç?æ ¼ æ ¶ è ì�í¡¼ æ¹ç ò»ò»º�¶ ç ë�í$¼ æ ì�í»´	:�$ � � ¿ :H$)#Q?4!�=ÁJ@LON !># * ý� í»´ ð�ç º�À?´�º	ì�í^´Pò|¶?ò¡½ ð�ç ì�¼&¶ é� ì�í^´�·¸¶?º�´ ð ¼&ù?´ ð �îì�í ç ì
¶ �¡æ ´�º ñ ´ ê�ñ¤ç?ð ½»´ æ¹ç º�´�ë ð ¶ æ ´PìS¶¸ì�í^´vò»º�´ ê ¼�ë¯ìS´ ê�ç®ñ ´�º ç À?´ ñ¤ç?ð ½^´ æ Á0� é ò¡í�� æ ¼�ë æ2� ì�í»¼ æ¹ç ò»ò»º�¶ ç ë�íF¼ æ ´®· � ¶ ê ¼&´ ê ¼ é
æ ì ç ì�¼ æ ì�¼�ë ç?ð ·¸´®ë�í ç?é ¼�ë æ Á

¾âì�í¡¼&º ê ì��Gò|´¨¶ è�æ � æ ìS´®· ´>��í»¼ � ¼&ì æ�� í ç ì æ � æ ìS´®· ì�í^´�¶?º�¼ æ ì æ ë ç?ð�ð �)#Q?�$�=\PHÑ]!D¾qY,�)L��-:<!DW'PG& �Mýj� í^´ æ ´ æ � æ ìS´®· æ
ç º�´�ìS¶`¶$ë¯¶"·¸ò ð ´>� è ¶?º�ë¯¶"·¸ò ð ´�ìS´ ç?é¡ç?ð � æ ¼ æ¨ç?é¡ê ìS¶`¶F¶?º�À ç?é ¼ ³ ´ êÆè ¶?º æ ì ç ì�¼ æ ì�¼�ë æ�þ ì�í^´ ç�ñ ´�º ç À?´ ætç º�´ ê ´�º ç?é À?´ ê
� �Zì�í^´¨½ é»ê ´�º ð ��¼ é À æ ìSº�½»ë¯ì�½^º�´�ö ÷)�'ºMø Á�� ç?é �î¶ è ì�í^´vë¯¶"·¸ò ð ´>�Z´ é À"¼ é ´�´�º�´ êúæ � æ ìS´®· æ ¶ è ì�í^´>òÉ¶ æ ì%�(65¶?º ð�ê 6 ç º�D�r´�º çM��ç?æ� ´ ð�ð»ç?æ�� ¼&¶ ð ¶?À"¼�ë ç?ð»æ � æ ìS´®· æµç?é»êîæ ¶`ë�¼ ç?ð¡æ � æ ìS´®· æ�� �¡ìÍ¼ é ìS¶tì�í»¼ æ ë ç ìS´�À?¶?ºD�?ÁÃûvº�À ç?é ¼ ³ ´ ê ë¯¶"·¸ò ð ´>�^¼&ìX�
ç?ð�æ ¶�º�´�ò¡º�´ æ ´ é ì æ ò ç º�ì�¼�ë�½ ð�ç º ð � � ´ ð�ð ì�í»´>ò¡º�¶ �¡ð ´®· æ ì�í ç ì ç º�´ èRç ë¯´ êF� ��ì�í^¶ æ ´ ç ìSìS´®·¸ò¡ì�¼ é À�ìS¶ � ½»¼ ð�ê ë¯¶"·¸ò ð ´>�
æ ¶ è ì �Ãç º�´ ��ç?é»ê ¼&ìa´>��ò ð�ç ¼ é»æ ì�í^´ ê ¼&È�ë�½ ð ì��dë¯¶"·¸ò¡½»ìS´�º æ ë�¼&´ é ì�¼ æ ì æ í ç®ñ ´>í ç?ê ¼ é¸ç ìSìS´®·¸ò¡ì�¼ é À�ìS¶ ç ò»ò ð � ç?é»ç?ð � æ ¼ æ
ç?é»ê$æ ì ç ì�¼ æ ì�¼�ë æ ìS¶ æ ¶ è ì �µç º�´?Á

Ê@� æ ìS´®· æ ì�í^´�¶?ºD� �Ãç?æÄê ´ ñ ´ ð ¶?òÉ´ êEè ¶?º¨ì�í»¼ æ ì�í¡¼&º ê ì��Gò|´�¶ è�æ � æ ìS´®·FÁ � í^´ æ � æ ìS´®· æÄç ò»ò¡º�¶ ç ë�í è ¶�ë�½ æ ´ æ ¶ é
æ � æ ìS´®· æ ì ç ù?´ éüç?æ�çU� í»¶ ð ´ ��é ¶?ìP¶ é ì�í»´¸ò ç º�ì æ ì ç ù?´ éüæ ´�ò ç º ç ìS´ ð �?Á	��ì ç?æ�æ ½»·¸´ æ ì�í ç ì æ ¶"·¸´¸ò»º�¶?ò|´�º�ì�¼&´ æ ¶ è
æ � æ ìS´®· æ ë ç?é ¶ é»ð � � ´¨ìSº�´ ç ìS´ ê$ç?ê ´2�`½ ç ìS´ ð ��¼ é ì�í»´®¼&ºÃ´ é ì�¼&º�´�ìX� � ì ç ù�¼ é À¸¼ é ìS¶ ç ë�ë¯¶"½ é ì ç?ð�ðVèRç ë¯´�ì æ º�´ ð�ç ì�¼ é À�ì�í^´
æ ¶�ë�¼ ç?ð ìS¶dì�í^´	ìS´®ë�í é ¼�ë ç?ð¡ç?æ òÉ´®ë¯ì æ ö�¶2�?¿ ø Á � í»´ æ ´ æ � æ ìS´®· ò¡º�¶?ò|´�º�ì�¼&´ æaê ´�º�¼ ñ ´ è º�¶"· ì�í^´	º�´ ð�ç ì�¼&¶ é»æ í¡¼&ò æt� ´�ì � ´�´ é
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ì�í^´�ò ç º�ì æ ¶ è	æ � æ ìS´®· æ�ý í^¶ � ì�í^´úò ç º�ì æ ¼ é ìS´�º ç ë¯ì ç?é»ê �¡ìtìS¶?À?´�ì�í^´�º$ö�¶ ø Á � ¶ é ë¯´ é ìSº ç ì�¼ é À§¶ é ì�í^´ ç?é»ç?ð � æ ¼ æ
ç?é»êÚê ´ æ ¼&À é ¶ è ì�í^´ � í^¶ ð ´ ç?ætê ¼ æ ì�¼ é ë¯ì è º�¶"· ì�í^´�ë¯¶"·¸ò|¶ é ´ é ì æ ¶?º�ò ç º�ì æ ò¡º�¶ ñ ¼ ê ´ æPç ·Z´ ç?é»æPè ¶?º æ ì�½ ê ��¼ é À
æ � æ ìS´®· æ ´>�^í»¼ � ¼&ì�¼ é À�¶?º�À ç?é ¼ ³ ´ ê ë¯¶"·¸ò ð ´>�^¼&ìX�?Á

� í»´ è ¶"½ é»ê¡ç ì�¼&¶ é ¶ è�æ � æ ìS´®· æ ì�í^´�¶?ºD�úº�´ æ ì æ ¶ é ì � ¶Zò ç ¼&º æ ¶ è ¼ ê ´ ç?æ�ý ô%¶cR+!�LI!�#À?@!>=-YS! ç?é»êi� PQ!�#%$)#VY �4�tç?é»ê
ô ÷ R.Y �)L²L�JM=\PQY,$'&ÀPÀ�)= ç?é»ê Y,�)=Á&À#V�):�öõ¿�� ø Á

.�V� ST� ¤� VU�¤¬²¨0¤Í�E¬²«XWîª,¤� �1 ¨$�Y�
¾ À?´ é ´�º ç?ð ·¸¶ ê ´ ð ¶ è ë¯¶"·¸ò ð ´>� æ � æ ìS´®· æ ë ç?éÂ� ´�´>�`ò¡º�´ æ�æ ´ ê ¼ é ìS´�º�· æ ¶ èÖç^� P(!>#V$)#%Y ��� ¶ èµð ´ ñ ´ ð�æ ¶ è ¶?º�À ç?é ¼��
³®ç ì�¼&¶ é� ´ ç ë�í5·Z¶?º�´dë¯¶"·¸ò ð ´>�$ì�í ç?é ì�í^´d¶ é ´ � ´ ð ¶ �±�Á� í^´�º�´ çúð ´ ñ ´ ð ¼ æ ë�í ç º ç ë¯ìS´�º�¼ ³ ´ êi� �Eí ç®ñ ¼ é À�!>LO!>#Q?4!�=Á&
ò»º�¶?ò|´�º�ì�¼�´ æ Á�Í·Z´�º�À?´ é ìÄò»º�¶?ò|´�º�ì�¼&´ æ¹ê ¶ é ¶?ì	´>�^¼ æ ì ç ì ð ¶ � ´�º ð ´ ñ ´ ð�æ®þ ì�í^´�� ç º�´d·Z´ ç?é ¼ é À ð ´ æ�æ ¼ é ì�í^´ ð�ç?é À"½ ç À?´
ç ò»ò»º�¶?ò»º�¼ ç ìS´¨ìS¶dì�í^¶ æ ´ ð ´ ñ ´ ð�æ Á � í^´ æ í ç ò|´Ä¶ è�ç?é�ç ò»ò ð ´ �Gç?ð ì�í»¶"½^À"íî´ ñ ´ é ì�½ ç?ð�ð �Z´>�`ò ð�ç ¼ é»ç)�¡ð ´Ä¼ é ìS´�º�· æ ¶ è ì�í^´
ë¯´ ð�ð�æ ¶ è ì�í^´ ç ò»ò ð ´ � í ç?æÖé ¶d·¸´ ç?é ¼ é À ç ìµì�í ç ì ð ¶ � ´�º ð ´ ñ ´ ð ¶ èKê ´ æ ë¯º�¼&ò»ì�¼&¶ é Á � í»´Ä¶?ò|´�º ç ì�¼&¶ é ¶ è ì�í^´Äò¡º�¶`ë¯´ æ�æ ´ æ
ç ìÄì�í»´ ð ¶ � ´�º ð ´ ñ ´ ð�æ ¶ è ì�í^´dí»¼�´�º ç º�ë�í4��º�´ æ ½ ð ìÄ¼ é$ç í»¼&À"í^´�º ð ´ ñ ´ ð ¶ è ë¯¶"·¸ò ð ´>��¼&ì�� ´ ì�í ç ìÄ¶ è ì�í^´ � í^¶ ð ´ ç ò»ò ð ´
¼&ì æ ´ ð�è<´ ì�í ç ì�í ç?æ ´®·¸´�º�À?´ é ìZò»º�¶?ò|´�º�ì�¼�´ æ�� ¶ é ´F¶ è ì�í^´®· � ´®¼ é À§ì�í^´ ç ò»ò ð ´ ��æ¸æ í ç ò|´Úöõ¿�� ø Á � í^´Fë¯¶ é ë¯´�ò»ìZ¶ è
´®·¸´�º�À?´ é ë¯´$¼ æ ì�í»´�¼ ê ´ ç ì�í ç ì ç ì ç À"¼ ñ ´ é ð ´ ñ ´ ð ¶ è ë¯¶"·¸ò ð ´>�^¼&ìX� �Öæ ¶"·¸´�ò»º�¶?ò|´�º�ì�¼&´ æ ë�í ç º ç ë¯ìS´�º�¼ æ ì�¼�ë�¶ è ì�í ç ì
ð ´ ñ ´ ð ô©´®·Z´�º�À?´ é ì ç ì	ì�í ç ì ð ´ ñ ´ ð R ç º�´�¼&º�º�´ ê ½»ë�¼ �Vð ´?ÁZ+PQ!�#%$�#%Y ��� & � !D�)# ��ê ´ ç?ð�æ+� ¼�ì�í5ì�í^´ è ½ é»ê¡ç ·¸´ é ì ç?ðÍê ¼ ï ´�º�´ é ë¯´ æ+� ´�ì � ´�´ é ¶ é ´ ð ´ ñ ´ ð ¶ è ë¯¶"·¸ò ð ´>��¼&ì�� ç?é»ê
ç?é ¶?ì�í^´�º�Á5��ì æ ½ ð ì�¼�· ç ìS´ ç ¼�· ¼ æ ìS¶F´>�`ò ð�ç ¼ é ì�í^´�º�´ ð�ç ì�¼&¶ é¡æ í»¼&ò æ�� ´�ì � ´�´ éÚê ¼ ï ´�º�´ é ì ð ´ ñ ´ ð�æ�ýÝ� í ç ìPÀ?´ é ´�º ç ìS´ æ
ì�í^´ ð ´ ñ ´ ð�æ��{� í ç ì æ ´�ò ç º ç ìS´ æ ì�í^´®· �|ç?é»ê~� í ç ì ð ¼ é ù æ ì�í^´®·FÁ��Í·Z´�º�À?´ é ì>ò»º�¶?ò|´�º�ì�¼�´ æÄç?æ�æ ¶�ë�¼ ç ìS´ ê�� ¼�ì�í çúæ ´�ì
¶ è ë¯¶"·¸ò|¶ é ´ é ì æPç ìv¶ é ´ ð ´ ñ ´ ð ¼ é§ç í»¼�´�º ç º�ë�í4� ç º�´�º�´ ð�ç ìS´ ê ìS¶�Y �)="*S&À#V$)PG=Á&G*IJ]�M�)=Ö& � !I¾4!(?�#D!,!q� ¿j¿ #V! !D¾'�)Lÿ¶ è
ì�í^¶ æ ´vë¯¶"·¸ò|¶ é ´ é ì æ Á��>´ æ ë¯º�¼ � ¼ é À�ì�í^´>´®·¸´�º�À?´ é ìÃò»º�¶?ò|´�º�ì�¼&´ æ º�´ æ ½ ð ì�¼ é À è º�¶"·�ì�í^´¨¼�·ZòÉ¶ æ ¼&ì�¼&¶ é ¶ è ë¯¶ é¡æ ìSº ç ¼ é ì æ
º�´2�`½»¼&º�´ ævçFð�ç?é À"½ ç À?´ ç ì ç í»¼&À"í^´�º ð ´ ñ ´ ð ô ç ·Z´�ì ç?ð ´ ñ ´ ð R ê ¼ ï ´�º�´ é ìvì�í ç?é ì�í ç ì ê ´ æ ë¯º�¼ � ¼ é À�ì�í^´Zë¯¶"·¸ò|¶ é ´ é ì æ
ì�í^´®· æ ´ ð&ñ ´ æ Á � í`½ æ��^ê ¼ ï ´�º�´ é ì ð�ç?é À"½ ç À?´ æ ¶ èrê ´ æ ë¯º�¼&ò¡ì�¼&¶ éFç º�´ ç ò»ò¡º�¶?ò»º�¼ ç ìS´ ç ì ê ¼ ï ´�º�´ é ì ð ´ ñ ´ ð�æ Á

ÂÄ´ ð ¼ ç)� ¼ ð ¼&ìX��¼ æÍç ë¯¶"·¸ò|¶ é ´ é ìÖò»º�¶?ò|´�º�ì��\[ � ¶ é ë ð ½ æ ¼&¶ é¡æ ë ç?éO� ´	º�´ ç ë�í^´ ê�ç)� ¶"½^ì�ì�í^´¨º�´ ð ¼ ç)� ¼ ð ¼&ìX�d¶ è çtñMç?ð&ñ ´
¼ é ¼ æ ¶ ð�ç ì�¼&¶ é ��� í^´�º�´Äº�´ ð ¼ ç)� ¼ ð ¼&ì���¼ æÍê ´>� é ´ ê�ç?æ ì�í^´>ò»º�¶ �¡ç)� ¼ ð ¼&ìX��ì�í ç ìµì�í^´ � ´®í ç®ñ ¼&¶?ºÍ¶ è ì�í»´ ñMç?ð&ñ ´ � ¼ ð�ð^æ�ç ì�¼ æSè �
¼&ì æ	æ òÉ´®ë�¼H�Vë ç ì�¼&¶ é ¶ ñ ´�º>ì�¼�·¸´ ç?é¡ê ½ é»ê ´�º¹À"¼ ñ ´ é ë¯¶ é»ê ¼&ì�¼�¶ é»æ Á

Ê çMè ´�ìX� � ¶ é ì�í^´§¶?ì�í^´�º$í ç?é»ê� ¼ æ ë ð ´ ç º ð � ç?é ´®·¸´�º�À?´ é ì�ò»º�¶?ò|´�º�ìX� ¶ è�æ � æ ìS´®· æ�ý Ê çMè ´�ì��Ië ç?é ¶ é»ð � � ´
ê ´�ìS´�º�·î¼ é ´ ê ¼ é ì�í^´$ë¯¶ é ìS´>�`ì�¶ è ì�í^´ � í»¶ ð ´?ÁÐ�>´�ìS´�º�·î¼ é ¼ é À � í^´�ì�í»´�º ç ò ð�ç?é ì�¼ æ¸ç ë�ë¯´�ò»ì ç)�¡ð � æ�çMè ´$¼ æ¸é ¶?ì
ò|¶ æ�æ ¼ �Vð ´ ��è ¶?ºr´>� ç ·¸ò ð ´ �)� ��´>� ç ·Z¼ é ¼ é À ç>æ ¼ é À ð ´ ñMç?ð&ñ ´µ¼ é ì�í^´µò ð�ç?é ì�Áw� é�è©ç ë¯ì �"æ ì ç ìS´®·¸´ é ì æÍç)� ¶"½»ì�ì�í^´ ASæ�çMè ´�ìX�
¶ è ì�í^´ ñ¤ç?ð�ñ ´2C � ¼�ì�í^¶"½^ìÄ¼ é»è ¶?º�· ç ì�¼&¶ éEç)� ¶"½^ì¨ì�í^´dë¯¶ é ìS´>�`ìP¼ é~� í»¼�ë�í$ì�í ç ì ñMç?ð&ñ ´�¼ æ ½ æ ´ ê �Vç º�´�·¸´ ç?é ¼ é À ð ´ æ�æ Á
Ê çMè ´�ìX�Ú¼ ædê ´�ìS´�º�·Z¼ é ´ êÂ� �§ì�í»´îº�´ ð�ç ì�¼�¶ é»æ í»¼&ò � ´�ì � ´�´ é ì�í^´ ñMç?ð&ñ ´ ç?é¡ê ì�í^´Z¶?ì�í»´�ºdò ð�ç?é ìtë¯¶"·ZòÉ¶ é ´ é ì æ ÁF¾ æ
ç?é ¶?ì�í^´�º>´>� ç ·¸ò ð ´ � ò¡¼ ð ¶?ì	ò¡º�¶`ë¯´ ê ½^º�´ æ ìS¶ú´>�`´®ë�½»ìS´ çúð�ç?é»ê ¼ é À¸·Z¼&À"íGì � ´ æ�çMè ´d¼ é ¶ é ´ ç ¼�º�ë¯º çMè ìÄ¶?ºv¼ é ¶ é ´ æ ´�ì
¶ è ë�¼&º�ë�½»· æ ì ç?é ë¯´ æ1� ½»ìÃ½ é»æ�çMè ´�¼ éFç?é ¶?ì�í^´�º®Á6.í»¼ ð ´�¶ è ìS´ é ë¯¶?ò é»è ½ æ ´ ê� º�´ ð ¼ ç)� ¼ ð ¼&ì�� ç?é»êÚæ�çMè ´�ìX� ç º�´ ê ¼ ï ´�º�´ é ìPò»º�¶?òÉ´�º�ì�¼&´ æ Á � í^´¸ò¡¼ ð ¶?ì æ · ç �§º�´ ð ¼ ç)�Vð �
´>��´®ë�½^ìS´¨ì�í»´ ð�ç?é»ê ¼ é Àvò»º�¶�ë¯´ ê ½^º�´ æ ¶ éîç ò ð�ç?é ´	¶?º ç ì ç?é�ç ¼&º�ò|¶?º�ìÍ¼ é	� í»¼�ë�í¸ì�í^¶ æ ´>ò»º�¶�ë¯´ ê ½^º�´ æ�ç º�´¨½ é»æ�çMè ´?Ár¾
À"½ é~� í^´ é$ê ¼ æ ë�í ç º�À?´ ê ¶"½^ì¨¶ éEçîê ´ æ ´�º�ì � ¼&ì�í é ¶Z¶?ì�í»´�º>í`½»· ç?é»æ ¶?º ç?é ¼�· ç?ð�æ¹è ¶?º¨í`½ é»ê º�´ ê»æ ¶ è ·Z¼ ð ´ æ · ç �
� ´ � ¶?ì�í æ�çMè ´ ç?é¡ê º�´ ð ¼ ç)�¡ð ´?Át6�í^´ é�ê ¼ æ ë�í ç º�À?´ ê ¼ éZç ë¯º�¶ �Äê ´ ê · ç?ð�ð(� ì�í^´Äº�´ ð ¼ ç)� ¼ ð ¼&ìX� � ¼ ð�ð^é ¶?ìÖí ç®ñ ´vë�í ç?é À?´ ê
� ½^ì¹ì�í»´ æ�çMè ´�ì��$·¸¶ æ ì ç?æ�æ ½^º�´ ê»ð �îí ç?æ Á�µ´®ë ç ½ æ ´ æ�çMè ´�ì��5¼ æPç?é ´®·¸´�º�À?´ é ì�ò»º�¶?òÉ´�º�ìX� � ¼&ìP¼ æPé ¶?ìPòÉ¶ æ�æ ¼ �¡ð ´�ìS¶Fì ç ù?´ çFæ ¼ é À ð ´ æ � æ ìS´®· ë¯¶"·¸ò|¶ é ´ é ì �
ð ¼&ù?´ ç$æ ¶ è ì �µç º�´ú·¸¶ ê ½ ð ´�¶?º ç$æ ¼ é À ð ´�íG½»· ç?éÚç ë¯ì�¼&¶ é� ¼ é ¼ æ ¶ ð�ç ì�¼&¶ é5ç?é¡êÚç?æ�æ ´ æ�æ ¼&ì æ�æ�çMè ´�ìX�?Áî¾�ë¯¶"·¸ò|¶ é ´ é ì

],^�_a`cb�bedgfhd,ikjlikmndo`cbob)pqjlisrt_ufAdvpAwtf�mxphyEi{z,b)`cjl|~}c`�� Ï fhd,`cpqm�fAbod,_~i�z,i{}�`�fA�~`c}c`cd7��pAwtf"be��bed,ikj Ï pqjl|5p�m~ikmnd Ï fAm����~m~�ai{zob)p�jliÏ p�mu�a`�d,`cpqmab"��i�� ���c��j�f��qmai{d,` Ï `�mnd,i{z)w�i{z,ikm Ï i�p�z�i{� Ï ikb)b)`cyEi�_~ikfAds�o�5il`�jl|~f Ï d,ik���n�x`�d,b�ikm�y�`cz,p�m~jlikmnd��"^�_~il�~f�b)` Ï z,ik}c`�fA�~`c}c`�d���pAwd,_~i Ï pqjl|5p�m~ikmnd���_~p�r�i{yEi{z�� Ï f�m"�5iv�ai{�~m~i���f�m~�"jli�fAb)�az,i���`�m�`�b)p�}�fAd,`cpqmYrt_ai{z,i�f�btd,_~i�b,fAw�isd��"p�w�fAmY`cmu�a`cy�`��a�~f�} Ï pqjl|5p�m~ikmndV`cb�~m~�ai{�~m~i���i{� Ï ik|�dt`cm�f
b)|5i Ï `�� Ï ikm�y�`�z,p�m~jlikmnd��
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ì�í ç ìÄ¼ æ òÉ´�º è ´®ë¯ì ð � æ�çMè ´t¼ é ¶ é ´ æ � æ ìS´®· ¶?ºÄ¼ é ¶ é ´t´ é=ñ ¼&º�¶ é ·Z´ é ì	· ç � é ¶?ì � ´ � í^´ é ½ æ ´ ê ¼ éFç?é ¶?ì�í^´�º®Á

� í»´ é ´ � ·¸¶ ê ´ ð ¶ èÍç ë�ë�¼ ê ´ é ì æ ¼ é ìSº�¶ ê ½¡ë¯´ ê ¼ é � ç º�ì��D�¹¶ è ì�í»¼ æ�� ¶G¶?ù$¼ é ë¯¶?º�ò|¶?º ç ìS´ æ ì�í^´ �¡ç?æ ¼�ë æ � æ ìS´®· æ
ì�í^´�¶?ºD�â¼ ê ´ ç ¶ è í»¼�´�º ç º�ë�í¡¼�ë ç?ðPð ´ ñ ´ ð�æ���� í»´�º�´5ë¯¶ é»æ ìSº ç ¼ é ì æ ¶?º ð�ç ë�ù.¶ è ë¯¶ é»æ ìSº ç ¼ é ì æEç ìEì�í^´Úí»¼&À"í^´�º ð ´ ñ ´ ð�æ
ë¯¶ é ìSº�¶ ð ¶?º ç?ð�ð ¶ � ð ¶ � ´�ºV� ð ´ ñ ´ ð� ´®í ç®ñ ¼&¶?º®ÁúÊ çMè ´�ì��Ú¼ æ ìSº�´ ç ìS´ êËç?ætç?é ´®·Z´�º�À?´ é ì�ò»º�¶?ò|´�º�ì�� ç ìt´ ç ë�íü¶ è ì�í»´ æ ´
ð ´ ñ ´ ð�æ ÁÖÊ çMè ´�ì�� ê ´�òÉ´ é¡ê»æ ¶ é ì�í^´P´ é^è ¶?º�ë¯´®·¸´ é ì	¶ è ë¯¶ é»æ ìSº ç ¼ é ì æ ¶ é ì�í^´ � ´®í ç®ñ ¼&¶?º¹¶ è ì�í^´�ë¯¶"·¸ò|¶ é ´ é ì æ ¼ é ì�í^´
æ � æ ìS´®· � ¼ é ë ð ½ ê ¼ é À�ë¯¶ é»æ ìSº ç ¼ é ì æ ¶ é ì�í»´®¼&ºÄò|¶?ìS´ é ì�¼ ç?ð ¼ é ìS´�º ç ë¯ì�¼&¶ é¡æ Á>Ê çMè ´�ìX�E¼ é ì�í^´ �Vç ì�ë�íÆë�í^´®·î¼�ë ç?ð º�´ ç ë¯ìS¶?º
¼ é ì�í^´Ãò»º�´ ñ ¼&¶"½ æ ë�í ç ò»ìS´�º �"è ¶?ºr´>� ç ·¸ò ð ´ �"ê ´�ò|´ é»ê»æ ¶ é ì�í^´Ã´ é^è ¶?º�ë¯´®·¸´ é ìa¶ èVç ë¯¶ é»æ ìSº ç ¼ é ìr¶ é ì�í^´Ãº�´ ð�ç ì�¼�¶ é»æ í»¼&ò
� ´�ì � ´�´ é ì�í^´ æ ì ç ìS´�¶ è ì�í^´�ë ç ì ç?ð � æ ì ñMç?ð&ñ ´ ç?é¡ê ì�í^´ �Ãç ìS´�º ñMç?ð&ñ ´?Á

.�k � �"�����	¬	ªD¨0�j®ªD�Ý¬ �E¬²« �o�Ý¬Ý®{ �Ý�
� í^´ æ ´®ë¯¶ é»ê · ç]� ¶?ºdò ç ¼&º�¶ è ¼ ê ´ ç?æ ¼ éÚæ � æ ìS´®· æ ì�í^´�¶?ºD�5¼ æ Y �)L²L�JM=\PQY,$'&ÀPÀ�)= ç?é¡ê Y,�)=-&À#%�):pÁ$¾ é ´>� ç ·¸ò ð ´Z¶ è
º�´�À"½ ð�ç ìS¶?ºD�0¶?ºiY,��=Á&À#%��: ç ë¯ì�¼&¶ é ¼ æ ì�í^´E¼�·¸ò|¶ æ ¼&ì�¼&¶ é ¶ è Y,��="*S&À#V$)PG=Á&G*î½^ò|¶ é ì�í^´ ç ë¯ì�¼ ñ ¼&ì�� ç ìî¶ é ´ ð ´ ñ ´ ð ¶ è�ç
í»¼&´�º ç º�ë�í4� �-� í»¼�ë�í ê ´>� é ´�ì�í»´ ASð�çc�Äæ ¶ è0� ´®í ç�ñ ¼�¶?º,C ç ì>ì�í ç ì ð ´ ñ ´ ð Á � í^¶ æ ´ ð�ç2�¨æ ¶ è0� ´®í ç®ñ ¼&¶?º��`¼&´ ð�ê$ç ë¯ì�¼ ñ ¼&ìX�
·¸´ ç?é ¼ é À è ½ ðaç ì ç í»¼&À"í»´�º ð ´ ñ ´ ð Á��>¼&´�º ç º�ë�í»¼&´ ætç º�´îë�í ç º ç ë¯ìS´�º�¼ ³ ´ ê`� �Æë¯¶ é ìSº�¶ ð ò¡º�¶`ë¯´ æ�æ ´ æ ¶?ò|´�º ç ì�¼ é À ç ìdì�í^´
¼ é ìS´�º èRç ë¯´ æE� ´�ì � ´�´ éEð ´ ñ ´ ð�æ öõ¿�� ø Á

� í»´ ð ¼ é ù � ´�ì � ´�´ é ë¯¶ é ìSº�¶ ð ·¸´®ë�í ç?é ¼ æ · æÃæ ì�½ ê ¼&´ ê ¼ é�é»ç ì�½»º ç?ð|æ � æ ìS´®· æ¹ç?é»ê ì�í^¶ æ ´v´ é À"¼ é ´�´�º�´ ê ¼ é · ç?é �
· ç?ê ´ æ � æ ìS´®· æE�Ãç?æ ò»º�¶ ñ ¼ ê ´ êF� � ç ò ç º�ì¹¶ èªæ � æ ìS´®· æ ì�í^´�¶?ºD�úù é ¶ �Äé$ç?æ ë>� � ´�º é ´�ì�¼�ë æ Á � í^´®ë�ù ð�ç?é»êF� º�¼&ìS´ æ®ý

� ¶ é ìSº�¶ ð ¼ æ�ç?ðH�Ãç � æ¸ç?æ�æ ¶�ë�¼ ç ìS´ êÖ� ¼�ì�í_ì�í^´F¼�·ZòÉ¶ æ ¼&ì�¼&¶ é ¶ è ë¯¶ é»æ ìSº ç ¼ é ì æ��Íç?é¡êËç?é ç ë�ë¯¶"½ é ì¸¶ èÄç
ë¯¶ é ìSº�¶ ð ò»º�¶�ë¯´ æ�æZé ´®ë¯´ æ�æ�ç º�¼ ð �Ëº�´2�`½»¼&º�´ æ ¶"½^ºîì ç ù`¼ é À_¼ é ìS¶ ç ë�ë¯¶"½ é ì ç ì ð ´ ç?æ ìîì � ¶üí»¼&´�º ç º�ë�í»¼�ë ç?ð
ð ´ ñ ´ ð�æ Ád¾Ãì ç À"¼ ñ ´ é5ð ´ ñ ´ ðQ� ¼&ìP¼ æ ¶ è ìS´ é ò|¶ æ�æ ¼ �¡ð ´dìS¶ ê ´ æ ë¯º�¼ � ´dì�í^´ ð ´ ñ ´ ð�� � � º�¼&ì�¼ é À ê � é»ç ·Z¼�ë ç?ð
´2�`½ ç ì�¼&¶ é¡æ�� ¶ é ì�í^´ ç?æ�æ ½»·¸ò»ì�¼&¶ é ì�í ç ìt¶ é ´îò ç º�ì�¼�ë ð ´Z¼ æ º�´�ò»º�´ æ ´ é ì ç ì�¼ ñ ´î¶ è ì�í^´îë¯¶ ð�ð ´®ë¯ì�¼&¶ é_ç?é»ê
ì�í ç ìµì�í»´ è ¶?º�ë¯´ æ¹ç ìÃ¶?ì�í^´�º ð ´ ñ ´ ð�æµê ¶ é ¶?ì¹¼ é ìS´�º è ´�º�´?Á��Ã½^ì ç?é � ê ´ æ ë¯º�¼&ò¡ì�¼&¶ é ¶ è�ç ë¯¶ é ìSº�¶ ð ò»º�¶`ë¯´ æ�æ
´ é ì ç ¼ ð�æ¹ç?é ½»ò»ò|´�º ð ´ ñ ´ ð ¼�·¸ò|¶ æ ¼ é À�ë¯¶ é»æ ìSº ç ¼ é ì æ ½^ò|¶ é ì�í^´ ð ¶ � ´�º®Á � í^´P½^ò»ò|´�º ð ´ ñ ´ ð ¼ æ¹ç�æ ¶"½^º�ë¯´
¶ èÃç?éÚç?ð ìS´�º é»ç ì�¼ ñ ´Åô æ ¼�·¸ò ð ´�ºSR ê ´ æ ë¯º�¼&ò»ì�¼&¶ é ¶ è ì�í^´ ð ¶ � ´�º ð ´ ñ ´ ð ¼ é ìS´�º�· æ ¶ èÃæ ò|´®ë�¼��Vë è ½ é ë¯ì�¼&¶ é¡æ
ì�í ç ì ç º�´�´®·¸´�º�À?´ é ì ç?æ	ç º�´ æ ½ ð ìÃ¶ è ì�í»´�¼�·¸ò|¶ æ ¼&ì�¼&¶ é ¶ è ë¯¶ é»æ ìSº ç ¼ é ì æ öõ¿�� � òKÁ 
 R�ø Á

�¨¶?ìS´ � í^´®ë�ù ð�ç?é»ê��æ	æ ì ç ìS´®·Z´ é ì ç)� ¶"½^ì	ë¯¶ é ìSº�¶ ð�ç?ðH�µç � æE� ´®¼ é À ç?æ�æ ¶�ë�¼ ç ìS´ êU� ¼&ì�í�ì�í»´�¼�·¸ò|¶ æ ¼&ì�¼&¶ é ¶ è ë¯¶ é �
æ ìSº ç ¼ é ì æ Á���·ZòÉ¶ æ ¼ é ÀF*>$ ¿ !2& � Y,��="*S&À#V$)PG=Á&G*Äò ð�ç � æÄçZè ½ é»ê»ç ·¸´ é ì ç?ð º�¶ ð ´t¼ é ì�í^´ ç ò»ò»º�¶ ç ë�í$ìS¶ æ�çMè ´�ì��Fò»º�´ æ ´ é ìS´ ê
¼ é ì�í»¼ æ�� ¶`¶?ùÉÁ � í^´ ð ¼�·Z¼�ìS´ ê�è ¶�ë�½ æ ¶ é$ç®ñ ¶"¼ ê ¼ é À èRç ¼ ð ½^º�´ æ��M� í»¼�ë�íú¼ æ ë¯¶"·Z·¸¶ é ¼ éFæ�çMè ´�ì���´ é À"¼ é ´�´�º�¼ é À�ìS¶ ê»ç � �
¼ æ º�´�ò ð�ç ë¯´ êO� �¸ì�í^´ ð�ç º�À?´�ºÃë¯¶ é ë¯´�ò»ìµ¶ è ¼�·¸ò|¶ æ ¼ é À�ë¯¶ é»æ ìSº ç ¼ é ì æ ¶ éúæ � æ ìS´®· � ´®í ç�ñ ¼&¶?ºÖìS¶ ç�ñ ¶"¼ ê ½ é»æ�çMè ´Ä´ ñ ´ é ì æ
¶?ºÄë¯¶ é»ê ¼&ì�¼&¶ é»æ�� ¼XÁõ´?Á � í ç)³®ç º ê»æ Á� ¶ é ìSº�¶ ð ¼ é ¶?ò|´ é�æ � æ ìS´®· æ ô©ì�í^¶ æ ´Íì�í ç ì�í ç�ñ ´Ö¼ é òV½^ì æ ç?é»ê ¶"½»ìSò¡½^ì æKè º�¶"·âì�í»´®¼&ºK´ éGñ ¼&º�¶ é ·¸´ é ì R|¼�·¸ò ð ¼&´ æ ì�í^´
é ´�´ ê_è ¶?º�Y �)L²L²J@=ÁPÀY $�&ÀPÀ��=»Á��µ´�º�ì ç?ð�ç?é�ï � ê ¼ æ ì�¼ é À"½»¼ æ í^´ ê^� ´�ì � ´�´ é Y2:��)*�!D¾~* � *>&X!>L�* � ¼ é�� í»¼�ë�í_½ é ë�í ç?é À"¼ é À
ë¯¶"·¸ò|¶ é ´ é ì æ$æ ´�ìSì ð ´Ú¼ é ìS¶ ç æ ì ç ìS´Ú¶ è ´2�`½»¼ ð ¼ � º�¼�½»· �Ãç?é»ê � �\!>=°* � *S&X!�L5* ��� í»¼�ë�í�ë ç?éÎ� ´Æì�í^º�¶ �Äé ¶"½^ìF¶ è
´2�`½»¼ ð ¼ � º�¼�½»· � �ú´>��ë�í ç?é À?´ æ�� ¼&ì�í�ì�í^´®¼�º¹´ é=ñ ¼&º�¶ é ·Z´ é ì�Á� é ë¯¶ é ìSº�¶ ð ì�í^´�¶?ºD� � ¶?ò|´ é¸æ � æ ìS´®· æaç º�´ ñ ¼&´ � ´ ê¸ç?æ ¼ é ìS´�º�º�´ ð�ç ìS´ ê ë¯¶"·¸ò|¶ é ´ é ì æ ì�í ç ì ç º�´Ãù?´�ò»ì�¼ é�çvæ ì ç ìS´	¶ è
ê � é»ç ·Z¼�ëµ´2�`½»¼ ð ¼ � º�¼�½»· � � è ´�´ ê\�¡ç ë�ù ð ¶`¶?ò æ ¶ è ¼ é^è ¶?º�· ç ì�¼&¶ é�ç?é»ê ë¯¶ é ìSº�¶ ð Á � í^´Ãò ð�ç?é ì ��æ ¶ ñ ´�º ç?ð�ð ò|´�º è ¶?º�· ç?é ë¯´
í ç?æ ìS¶ � ´µë¯¶ é ìSº�¶ ð�ð ´ ê ¼ é ¶?º ê ´�º�ìS¶>ò»º�¶ ê ½»ë¯´Öì�í^´ ê ´ æ ¼&º�´ ê ò»º�¶ ê ½»ë¯ì � í»¼ ð ´ æ�ç ì�¼ æSè �`¼ é ÀÄë¯¶ æ ì �=æ�çMè ´�ìX� �Gç?é»ê À?´ é ´�º ç?ð�`½ ç?ð ¼&ì��úë¯¶ é»æ ìSº ç ¼ é ì æ Á� é ¶?º ê ´�ºÄìS¶îë¯¶ é ìSº�¶ ð�ç ò»º�¶�ë¯´ æ�æ��¡è ¶"½^º	ë¯¶ é¡ê ¼&ì�¼&¶ é»æ¹ç º�´�º�´2�`½»¼&º�´ ê ö�¶ �Mø ý

»¢¡ y\£Ál¥¤5y-z�m�xÔv[x;y{z ý²� í^´�ë¯¶ é ìSº�¶ ð�ð ´�ºd·�½ æ ìtí ç®ñ ´ ç À?¶ ç?ð ¶?ºtÀ?¶ ç?ð�æ ô è ¶?º�´>� ç ·¸ò ð ´ � ìS¶Å· ç ¼ é ì ç ¼ é ì�í^´
æ ´�ìSòÉ¶"¼ é ì R�Á
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�r¼&À"½»º�´�¿`Á ÷ ý ¾ æ ì ç?é»ê»ç º ê ë¯¶ é ìSº�¶ ð�ð ¶`¶?òKÁ

» nO¦�v[x;y{z§¤5y{zwm�x;v]xGy-z ýE� í^´�ë¯¶ é ìSº�¶ ð�ð ´�º>·�½ æ ì � ´ ç)�¡ð ´�ìS¶ ç¤ï ´®ë¯ìvì�í^´ æ ì ç ìS´�¶ è ì�í^´ æ � æ ìS´®·FÁ8� é ´ é À"¼��
é ´�´�º�¼ é À � ë¯¶ é ìSº�¶ ð�ç ë¯ì�¼�¶ é»æ	ç º�´t¼�·¸ò ð ´®·¸´ é ìS´ êF� ��$'Yc&ÀJ\$�&(�)# *>É

»©¨ ymt}@lª¤�y-z�mtx;v]xGy-z ýF� í^´�ë¯¶ é ìSº�¶ ð�ð ´�ºZ·d½ æ ì � ´Úô©¶?ºZë¯¶ é ì ç ¼ é R ç ·¸¶ ê ´ ð ¶ è ì�í»´ æ � æ ìS´®· ô æ ´�´ÅÊ`´®ëS�
ì�¼�¶ é ¹ Á(¿'R�Á

» k�«tp2}¬�®¯£�«�xÀlGx;vq°T¤5y-z�m�xÔv[x;y{z ý0� í»´	ë¯¶ é ìSº�¶ ð�ð ´�ºÖ·�½ æ ì � ´ ç)�Vð ´¹ìS¶ ç?æ ë¯´�º�ì ç ¼ é ì�í^´ æ ì ç ìS´Ä¶ è ì�í^´ æ � æ ìS´®·FÁ� é ´ é À"¼ é ´�´�º�¼ é À�ìS´�º�·î¼ é ¶ ð ¶?À�� � ¶ �¡æ ´�º ñ¤ç ì�¼�¶ é ¶ è ì�í^´ æ ì ç ìS´�¶ è ì�í^´ æ � æ ìS´®·°¼ æ ò»º�¶ ñ ¼ ê ´ êF� �i*2!>="*��)#,*!Á
�r¼&À"½^º�´�¿`Á ÷ æ í»¶ �Äædç ìX�`ò¡¼�ë ç?ð ë¯¶ é ìSº�¶ ðÍð ¶`¶?òKÁ � í^´Zò ð�ç?é ì�ë¯¶ é ìSº�¶ ð�ð ´�ºd¶ � ì ç ¼ é»æ ¼ é^è ¶?º�· ç ì�¼&¶ é5ç)� ¶"½^ìúô©¶ � �

æ ´�º ñ ´ æ R>ì�í^´¸ò»º�¶�ë¯´ æ�æPæ ì ç ìS´ è º�¶"· ·Z´ ç?æ ½^º�´ ê5ñMç º�¼ ç)�Vð ´ æ ô ¿ ! !D¾�N,$'Y>Ò2R ç?é»ê ½ æ ´ æ ì�í»¼ æ ¼ é^è ¶?º�· ç ì�¼�¶ é ìS¶$¼ é ¼&ì�¼ ç ìS´
ç ë¯ì�¼&¶ é^� �F· ç?é ¼&ò¡½ ð�ç ì�¼ é À�Y,�)=Á&À#V�):G:H!,¾�Å)$)#SPÀ$�N�:H!>*¹ìS¶îù?´�´�òÆì�í^´�ò»º�¶`ë¯´ æ�æ ¶?ò|´�º ç ì�¼ é À � ¼&ì�í»¼ é ò»º�´ ê ´>� é ´ ê$ð ¼�·Z¼&ì æ
¶?ºq*�!2&��"�)P;=-&G*úô©ì�í^´�À?¶ ç?ð R ê ´ æ ò¡¼&ìS´ ê ¼ æ ì�½»º �¡ç?é ë¯´ æ ìS¶§ì�í»´�ò»º�¶`ë¯´ æ�æ Á~� é À?´ é ´�º ç?ðQ� ì�í^´�· ç ¼ é ìS´ é»ç?é ë¯´ú¶ èÄç?é �
¶?ò|´ é � æ � æ ìS´®· í»¼�´�º ç º�ë�í4�$ô©´®¼&ì�í^´�º � ¼&¶ ð ¶?À"¼�ë ç?ð ¶?ºµ· ç?é �+· ç?ê ´]R � ¼ ð�ð º�´2�`½»¼&º�´ ç�æ ´�ì�¶ è ò»º�¶�ë¯´ æ�æ ´ æ ¼ é²� í»¼�ë�íZì�í^´�º�´
¼ æ ë¯¶"·Z·�½ é ¼�ë ç ì�¼&¶ é ¶ è ¼ é^è ¶?º�· ç ì�¼&¶ éúè ¶?ºÄº�´�À"½ ð�ç ì�¼&¶ é ¶?º¨ë¯¶ é ìSº�¶ ð öõ¿�� ø Á� ¶ é ìSº�¶ ð¨ç ë¯ì�¼&¶ é»æ�� ¼ ð�ð À?´ é ´�º ç?ð�ð � ð�ç Àü¼ é ì�í^´®¼&º�´ ï ´®ë¯ì æ ¶ é ì�í»´Eò»º�¶�ë¯´ æ�æO� ´®ë ç ½ æ ´E¶ èPê ´ ð�ç � æ ¼ éÇæ ¼&À é»ç?ð
ò»º�¶?ò ç À ç ì�¼&¶ é ç º�¶"½ é»ê ì�í^´$ë¯¶ é ìSº�¶ ð¹ð ¶`¶?ò ýúç?é ç ë¯ì�½ ç ìS¶?º�· ç � é ¶?ì�º�´ æ ò|¶ é»ê ¼�·Z·¸´ ê ¼ ç ìS´ ð �5ìS¶ ç?é ´>�`ìS´�º é»ç?ð
ë¯¶"·Z· ç?é¡êÇæ ¼&À é»ç?ð ôRë ç?ð�ð ´ ê ¾�!,$'¾Ð&ÀP;LO!,R þ ì�í^´Fò»º�¶�ë¯´ æ�æ · ç � í ç®ñ ´ ê ´ ð�ç � æ ¼ é º�´ æ òÉ¶ é¡ê ¼ é À§ìS¶_· ç?é ¼�ò¡½ ð�ç ìS´ ê
ñMç º�¼ ç)�¡ð ´ æ ô%&ÀP;LO!~Y,�)="*>&($)=Á&G*DR þÃç?é¡ê ì�í^´ æ ´ é»æ ¶?º æ · ç �Ú¶ � ì ç ¼ é_ñMç?ð ½^´ æ ¶ é»ð � ç ì�ë¯´�º�ì ç ¼ éËæ�ç ·¸ò ð ¼ é ÀE¼ é ìS´�º ñMç?ð�æ
ô ¿ !,!D¾4ND$'Y�Ò�¾4!>:H$ � *VR�Á � ¼�·¸´ ð�ç À æ º�´ æ ìSº�¼�ë¯ì¨ì�í»´ æ òÉ´�´ êÆç?é»ê ´>��ìS´ é ì � ¼&ì�í � í»¼�ë�íEì�í»´�´ ï ´®ë¯ì æ ¶ èÃê ¼ æ ì�½»º �¡ç?é ë¯´ æ��
� ¶?ì�í � ¼&ì�í¡¼ é ì�í^´$ò»º�¶`ë¯´ æ�æ ¼&ì æ ´ ð&èvç?é»ê ´>��ìS´�º é»ç?ð�ð � ê ´�º�¼ ñ ´ ê� ë ç?é½� ´$º�´ ê ½¡ë¯´ ê Á � í^´�� ç?ð�æ ¶_¼�·¸ò|¶ æ ´�´>��ìSº ç
º�´2�`½»¼&º�´®·Z´ é ì æ ¶ é ì�í^´Ãë¯¶ é ìSº�¶ ð�ð ´�º �Mè ¶?º�´>� ç ·¸ò ð ´ � ì�í^´ é ´�´ ê ìS¶>¼ é^è ´�º ê ´ ð�ç � æ ì�í ç ì ç º�´ é ¶?ì ê ¼&º�´®ë¯ì ð �>¶ �Væ ´�º ñMç)�¡ð ´?Á

� í»´	·¸¶ ê ´ ð ë¯¶ é¡ê ¼&ì�¼&¶ é ò ð�ç � æaç?é ¼�·¸ò|¶?º�ì ç?é ìrº�¶ ð ´	¼ é¸ç ë�ë�¼ ê ´ é ì æ�ç?é¡êZæ�çMè ´�ìX�?Á0� é ¶?º ê ´�ºaìS¶të¯º�´ ç ìS´	´ ï ´®ë¯ì�¼ ñ ´
ë¯¶ é ìSº�¶ ð ç ë¯ì�¼&¶ é»æ�� ì�í^´vë¯¶ é ìSº�¶ ð�ð ´�º¹·�½ æ ìµù é ¶ � ì�í^´vë�½^º�º�´ é ì æ ì ç ìS´P¶ è ì�í^´Pë¯¶ é ìSº�¶ ð�ð ´ ê ò»º�¶�ë¯´ æ�æÃç?é»êq� ´ ç)�¡ð ´>ìS¶
´ æ ì�¼�· ç ìS´µì�í»´µ´ ï ´®ë¯ìa¶ è»ñMç º�¼&¶"½ æ ë¯¶ é ìSº�¶ ð�ç ë¯ì�¼&¶ é»æ ¶ é ì�í ç ì æ ì ç ìS´?Á�¾ ærê ¼ æ ë�½ æ�æ ´ êtè ½^º�ì�í»´�ºª¼ é�æ ´®ë¯ì�¼&¶ é ¹ Á(¿ � · ç?é �
ç ë�ë�¼ ê ´ é ì æ í ç�ñ ´ � ´�´ é ë ç ½ æ ´ ê�� �Åì�í^´�ë¯¶ é ìSº�¶ ð�ð ´�º�¼ é ë¯¶?º�º�´®ë¯ì ð � ç?æ�æ ½»·î¼ é Àîì�í»´�ë¯¶ é ìSº�¶ ð�ð ´ ê§æ � æ ìS´®· �Ãç?æ ¼ éÆç
ò ç º�ì�¼�ë�½ ð�ç º æ ì ç ìS´ ç?é»ê ¼�·¸ò|¶ æ ¼ é À ç ë¯¶ é ìSº�¶ ðrç ë¯ì�¼&¶ é ô©¶?º é ¶?ì>ò»º�¶ ñ ¼ ê ¼ é À¸¶ é ´]R¹ì�í ç ì ð ´ ê ìS¶ çîð ¶ æ�æ®ý ì�í»´5� ç º æ�ª¶ ð�ç ºIå ç?é¡ê ´�º ê ´ æ ë¯´ é ì¸´ é À"¼ é ´�ë¯¶ é ìSº�¶ ð�ð ´�º �aè ¶?º�´>� ç ·¸ò ð ´ �Íç?æ�æ ½»·Z´ ê ì�í»´ æ ò ç ë¯´®ë¯º çMè ì �Ãç?æ ¶ é ì�í^´ æ ½^º èRç ë¯´
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¶ è ì�í^´úò ð�ç?é ´�ì ç?é»êËæ í`½^ì ê ¶ �Äé ì�í^´ ê ´ æ ë¯´ é ì�´ é À"¼ é ´ æ Á � í^´úë ç ò»ì ç ¼ é ¶ è ì�í^´U�¨´�º ç?ð�ê ¶ è �^º�´�´U� é ìS´�º�ò¡º�¼ æ ´
ì�í^¶"½^À"íGì	ì�í^´�ë ç º ê ´®ë�ù ê ¶`¶?º æ1� ´�º�´ æ íG½^ì ç?é¡ê$ð ´ è ì¹ì�í^´�·¸¶`¶?º�¼ é À^Á

.�g± ² �{ª ¬�U����5�\®Ã¤�� ���²¤��� �� ®{��² ¬²«	¤� �Á®{�E¬²« §©¨0¨�ªD«	¤¬�®{�
Ê çMè ´�ìX� ç ò»ò»º�¶ ç ë�í^´ æ0�¡ç?æ ´ ê ¶ é�æ � æ ìS´®·Lì�í^´�¶?ºD��ë¯¶ é»æ ¼ ê ´�º ç ë�ë�¼ ê ´ é ì æaç?æaç º�¼ æ ¼ é À è º�¶"·2ì�í^´¹¼ é ìS´�º ç ë¯ì�¼&¶ é¡æªç ·Z¶ é À
æ � æ ìS´®·�ë¯¶"·¸ò|¶ é ´ é ì æ¸ç?é»ê ½ æ ½ ç?ð�ð � ê ¶ é ¶?ì æ ò|´®ë�¼ è � æ ¼ é À ð ´úë ç ½ æ�ç?ðµñMç º�¼ ç)�¡ð ´ æ ¶?º è©ç ë¯ìS¶?º æ ö�¶�¶ ÷¤ø Á�6�í^´�º�´ ç?æ
¼ é»ê ½ æ ìSº�¼ ç?ð ô©¶`ë�ë�½»ò ç ì�¼&¶ é»ç?ð R æ�çMè ´�ì��ú·¸¶ ê ´ ð�æ¹ç?é¡ê ´ ñ ´ é ìÄë�í ç ¼ é ·¸¶ ê ´ ð�æµè ¶`ë�½ æ ¶ é ½ é»æ�çMè ´ ç ë¯ì æ ¶?º	ë¯¶ é»ê ¼�ì�¼&¶ é»æ��
ë ð�ç?æ�æ ¼�ë æ � æ ìS´®· æ�çMè ´�ìX�â·¸¶ ê ´ ð�æ ¼ é»æ ìS´ ç?êâð ¶G¶?ù ç ì � í ç ì � ´ é ì � º�¶ é À � ¼&ì�í�ì�í^´ æ � æ ìS´®· ��æ ¶?òÉ´�º ç ì�¼&¶ é ¶?º
¶?º�À ç?é ¼ ³®ç ì�¼&¶ é ìS¶ ç?ð�ð ¶ � ì�í^´ ç ë�ë�¼ ê ´ é ì	ìS¶Zì ç ù?´tò ð�ç ë¯´?Á

� í¡¼ æ�æ � æ ìS´®· æEç ò»ò¡º�¶ ç ë�íâìSº�´ ç ì æEæ�çMè ´�ìX� ç?æEç?é ´®·¸´�º�À?´ é ì$ò»º�¶?ò|´�º�ì��lì�í ç ì ç º�¼ æ ´ æF� í^´ é ì�í^´ æ � æ ìS´®·
ë¯¶"·¸ò|¶ é ´ é ì æ ¼ é ìS´�º ç ë¯ì � ¼&ì�í»¼ éIç?é ´ é=ñ ¼&º�¶ é ·¸´ é ì�Á �Ö·¸´�º�À?´ é ìFò»º�¶?ò|´�º�ì�¼&´ æúð ¼&ù?´ æ�çMè ´�ìX� ç º�´5ë¯¶ é ìSº�¶ ð�ð ´ ê ¶?º
´ é^è ¶?º�ë¯´ ê�� � ç�æ ´�ìv¶ è ë¯¶ é»æ ìSº ç ¼ é ì æ ôRë¯¶ é ìSº�¶ ðÍð�ç2�Äæ R¹º�´ ð�ç ìS´ ê ìS¶Fì�í^´ � ´®í ç®ñ ¼&¶?ºv¶ è ì�í^´ æ � æ ìS´®· ë¯¶"·¸ò|¶ é ´ é ì æ Á�^¶?ºÖ´>� ç ·¸ò ð ´ � ì�í^´ æ ò ç ë¯´®ë¯º çMè ì ê ´ æ ë¯´ é ì�´ é À"¼ é ´ æ ·d½ æ ìaº�´®· ç ¼ é ¶ é ½ é ì�¼ ð ì�í»´ æ ò ç ë¯´®ë¯º çMè ì�º�´ ç ë�í^´ æ ì�í^´ æ ½^º èRç ë¯´
¶ è ì�í^´Zò ð�ç?é ´�ì ç?é»ê ì�í»´îë ç º ê ´®ë�ù ê ¶`¶?º æ ¶ é ì�í»´ è ´�º�ºD�5·d½ æ ì � ´Zë ð ¶ æ ´ ê�� ´ è ¶?º�´ ð ´ ç�ñ ¼ é À$ò|¶?º�ì�Á�¾>ë�ë�¼ ê ´ é ì æ
º�´ æ ½ ð ì è º�¶"·z¼ é ìS´�º ç ë¯ì�¼&¶ é»æ¨ç ·¸¶ é Àîë¯¶"·¸ò|¶ é ´ é ì æ ì�í ç ì ñ ¼&¶ ð�ç ìS´�ì�í^´ æ ´të¯¶ é»æ ìSº ç ¼ é ì æµ´ ¼ é ¶?ì�í^´�º � ¶?º ê»æ2�»è º�¶"· ç
ð�ç ë�ùÚ¶ èÄç ò»ò»º�¶?ò»º�¼ ç ìS´îë¯¶ é¡æ ìSº ç ¼ é ì æ ¶ é ì�í»´�¼ é ìS´�º ç ë¯ì�¼&¶ é»æ Á � ¶"·¸ò|¶ é ´ é ì�¼ é ìS´�º ç ë¯ì�¼&¶ éüç ë�ë�¼ ê ´ é ì æ2��ç?æ5� ´ ð�ðµç?æ
ë¯¶"·¸ò|¶ é ´ é ì èRç ¼ ð ½^º�´ ç ë�ë�¼ ê ´ é ì æ�� ë ç?é~� ´P´>�`ò ð�ç ¼ é ´ ê ½ æ ¼ é À�ì�í»´ æ ´të¯¶ é ë¯´�ò»ì æ Á

Ê çMè ´�ìX�Ëì�í^´ é ë ç?éh� ´ ñ ¼�´ � ´ ê ç?æZç ë¯¶ é ìSº�¶ ð ò»º�¶ �¡ð ´®·FÁÚ¾>ë�ë�¼ ê ´ é ì æ ¶�ë�ë�½^º � í^´ é ë¯¶"·¸ò|¶ é ´ é ì è©ç ¼ ð ½^º�´ æ��
´>��ìS´�º é»ç?ðµê ¼ æ ì�½^º �¡ç?é ë¯´ æ���ç?é¡ê ³ ¶?º ê � æSè ½ é ë¯ì�¼�¶ é»ç?ð ¼ é ìS´�º ç ë¯ì�¼&¶ é»æ�ç ·¸¶ é À æ � æ ìS´®· ë¯¶"·¸ò|¶ é ´ é ì ætç º�´ é ¶?ì ç?ê ´>��`½ ç ìS´ ð �_ë¯¶ é ìSº�¶ ð�ð ´ ê Ái� é ì�í^´ æ ò ç ë¯´ æ íG½»ìSì ð ´Ö9 � $):;:<!>=@?4!># ð ¶ æ�æ�� ì�í»´Fû���º�¼ é À æ�ê ¼ êËé ¶?ì ç?ê ´2�G½ ç ìS´ ð �_ë¯¶ é ìSº�¶ ð
ò»º�¶?ò|´ ð�ð�ç?é ì¨À ç?æ º�´ ð ´ ç?æ ´ � � æ ´ ç?ð ¼ é À ç ì�¼ é �ÅÀ ç òÚ¼ é ì�í^´��¡´ ð�êI� ¶"¼ é ì�Á±� é ì�í^´	� ç º æ ��¶ ð�ç º+å ç?é»ê ´�º ð ¶ æ�æ�� ì�í^´
æ ¶ è ì �Ãç º�´ ê ¼ êüé ¶?ì ç?ê ´2�G½ ç ìS´ ð �_ë¯¶ é ìSº�¶ ð ì�í^´ ê ´ æ ë¯´ é ì æ ò|´�´ ê ¶ è ì�í^´ æ ò ç ë¯´®ë¯º çMè ì ´ ¼&ì�·Z¼ æ ¼ é ìS´�º�ò»º�´�ìS´ êËé ¶"¼ æ ´
è º�¶"· ç � ç?ð�ð ´ ï ´®ë¯ì æ ´ é»æ ¶?ºEô è ´�´ ê"�¡ç ë�ùË¶ èvç ·¸´ ç?æ ½»º�´ ê0ñ¤ç º�¼ ç)�¡ð ´]R ç?æZç?é ¼ é»ê ¼�ë ç ì�¼&¶ é ì�í^´ æ ò ç ë¯´®ë¯º çMè ìîí ç?ê
º�´ ç ë�í^´ ê ì�í»´ æ ½^º èRç ë¯´	¶ è ì�í^´Äò ð�ç?é ´�ì�Áa¾>ë�ë�¼ ê ´ é ì æÍæ ½»ë�í ç?æ ì�í^´ æ ´ � ¼ é=ñ ¶ ð�ñ ¼ é ÀP´ é À"¼ é ´�´�º�¼ é À ê ´ æ ¼&À é ´�º�º�¶?º æ�� · ç �
¼ é ì�½»º éÚæ ìS´®· è º�¶"· ¼ é»ç?ê ´2�`½ ç ìS´îë¯¶ é ìSº�¶ ð ¶ ñ ´�º�ì�í^´ ê ´ ñ ´ ð ¶?òV·¸´ é ìtò»º�¶�ë¯´ æ�æ Á�¾ �§¼ ð�æ ì ç º æ�ç ìS´ ð�ð ¼&ìS´ �µç?ædð ¶ æ ì
� í^´ é�ç ì��Gò|¶¸¼ é ì�í^´ æ ¶ è ì �Ãç º�´ ð ¶ ç?ê ì ç ò|´ �µç?æ¹é ¶?ì ê ´�ìS´®ë¯ìS´ ê$ê ½^º�¼ é Àtì�í»´ ê ´ ñ ´ ð ¶?ò¡·¸´ é ì ç?é»ê ìS´ æ ì�¼ é À^Á � ¶ é �
ìSº�¶ ð ¼ æªç?ð�æ ¶v¼�·¸ò|¶ æ ´ ê5� �tì�í^´¹· ç?é»ç À?´®·¸´ é ì è ½ é ë¯ì�¼&¶ é»æ ¼ édç?é ¶?º�À ç?é ¼ ³®ç ì�¼&¶ é@´ ì�í»´	9 � $):;:<!>=@?4!># ç?é»ê � ¶ ð ½»· � ¼ ç
ð ¶ æ�æ ´ æ��^è ¶?ºÄ´>� ç ·¸ò ð ´ � ¼ éGñ ¶ ð&ñ ´ ê ¼ é¡ç?ê ´2�G½ ç ìS´�ë¯¶ é ìSº�¶ ð�æ ¼ é ì�í^´ ð�ç ½ é ë�í"� ê ´®ë�¼ æ ¼&¶ é ò¡º�¶`ë¯´ æ�æ Á6.í»¼ ð ´E´ ñ ´ é ì æ º�´¯ÌV´®ë¯ìúì�í»´Ö!e´�!DY2&G*Z¶ è�ê � æSè ½ é ë¯ì�¼�¶ é»ç?ð ¼ é ìS´�º ç ë¯ì�¼&¶ é¡æ�ç?é»ê ¼ é»ç?ê ´2�G½ ç ìS´Å´ é^è ¶?º�ë¯´®·¸´ é ìú¶ è
æ�çMè ´�ìX�¸ë¯¶ é»æ ìSº ç ¼ é ì æ2� ì�í^´	¼ é»ç?ê ´2�`½ ç ìS´¹ë¯¶ é ìSº�¶ ð ¼&ì æ ´ ð�è ¼ æ ¶ é»ð �d¼ é»ê ¼&º�´®ë¯ì ð �Pº�´¯Ì¡´®ë¯ìS´ ê	� �tì�í»´¹´ ñ ´ é ì æµ´ ì�í^´	´ ñ ´ é ì æ
ç º�´¹ì�í^´.#D!S*SJM:K&^¶ è ì�í^´	¼ é¡ç?ê ´2�G½ ç ìS´Ãë¯¶ é ìSº�¶ ð Á � í»´	ë¯¶ é ìSº�¶ ð¡æ ìSº�½»ë¯ì�½^º�´Ã¼�ì æ ´ ð&è ·�½ æ ì � ´Ã´>� ç ·î¼ é ´ ê ìS¶ ê ´�ìS´�º�·Z¼ é ´
� í4�ú¼�ì �µç?æ ¼ é»ç?ê ´2�`½ ç ìS´PìS¶î· ç ¼ é ì ç ¼ é ì�í»´të¯¶ é»æ ìSº ç ¼ é ì æ ¶ éEæ�çMè ´ � ´®í ç®ñ ¼&¶?º ç?é»êF� í4�úì�í^´�´ ñ ´ é ì æ ¶�ë�ë�½^º�º�´ ê Á

¾ æ�ç?é ´>� ç ·¸ò ð ´ � ì�í^´§½ é»æ�çMè ´ � ´®í ç�ñ ¼&¶?º5ôRí ç)³®ç º ê RZ¼ é ì�í^´ 9 � $):G:H!�=4?4!�# ð ¶ æ�æ��Ãç?æ ì�í^´Åº�´ ð ´ ç?æ ´§¶ è í^¶?ì
ò»º�¶?ò|´ ð�ð�ç?é ìPÀ ç?æ ´ ædè º�¶"· ì�í»´	�¡´ ð�êU� ¶"¼ é ì�Á � í^´î·î¼ æ ë¯º�´ ç?é ì�û���º�¼ é À �Ãç?æ ½ æ ´ ê ìS¶Åë¯¶ é ìSº�¶ ð ì�í^´�í ç)³®ç º ê� ¼XÁõ´?Á �
¼&ì æ º�¶ ð ´ �µç?æ ìS¶ æ ´ ç?ðrç ì�¼ é �FÀ ç ò5¼ é ì�í»´±�¡´ ð�ê²� ¶"¼ é ìvë¯º�´ ç ìS´ êi� �$ò»º�´ æ�æ ½^º�´ ç ìv¼&À é ¼&ì�¼�¶ é Á � í^´ ð ¶ æ�æ ¶`ë�ë�½»º�º�´ ê
� ´®ë ç ½ æ ´vì�í^´ æ � æ ìS´®· ê ´ æ ¼�À é� ¼ é ë ð ½ ê ¼ é ÀPì�í^´tû���º�¼ é À �`ê ¼ ê�é ¶?ìÃ´ ï ´®ë¯ì�¼ ñ ´ ð ��¼�·¸ò|¶ æ ´¨ì�í^´vº�´2�G½¡¼&º�´ ê ë¯¶ é»æ ìSº ç ¼ é ì
¶ é ì�í^´úò»º�¶?ò|´ ð�ð�ç?é ì�À ç?æ º�´ ð ´ ç?æ ´?ÁÚÊ`ì ç º�ì�¼ é À è º�¶"· í^´�º�´ � ì�í^´�º�´ ç º�´úì�í^´ éËæ ´ ñ ´�º ç?ð �`½^´ æ ì�¼&¶ é»æ ì�í ç ì é ´�´ ê ìS¶
� ´ ç?é»æV� ´�º�´ ê ìS¶ú½ é¡ê ´�º æ ì ç?é»ê�� í���ì�í^´ ç ë�ë�¼ ê ´ é ìÄ¶�ë�ë�½^º�º�´ êÅç?é»ê ìS¶�¶ � ì ç ¼ é ì�í^´d¼ é»è ¶?º�· ç ì�¼&¶ é$é ´®ë¯´ æ�æ�ç ºD�FìS¶
ò»º�´ ñ ´ é ì è ½^ì�½^º�´ ç ë�ë�¼ ê ´ é ì æ ÁE6.í�� �Ãç?æ ì�í»¼ æ ò ç º�ì�¼�ë�½ ð�ç º ê ´ æ ¼&À é ½ é»æ ½»ë�ë¯´ æ�æSè ½ ð ¼ é ¼�·ZòÉ¶ æ ¼ é À�ì�í^´�ë¯¶ é»æ ìSº ç ¼ é ì �
� í4� �Ãç?æ ¼&ìaë�í^¶ æ ´ é ô � í ç ì �µç?æ ì�í^´ ê ´®ë�¼ æ ¼&¶ é ò»º�¶�ë¯´ æ�æ R ��� í4� �Ãç?æ ì�í^´µÌ ç2�Çé ¶?ì è ¶"½ é»ê�ê ½»º�¼ é À ê ´ ñ ´ ð ¶?ò¡·¸´ é ì �
ç?é»êO�µç?æ ì�í^´�º�´ çtê ¼ ï ´�º�´ é ì ê ´ æ ¼�À é ì�í ç ìµ·Z¼&À"íGìÖí ç�ñ ´ � ´�´ é ·Z¶?º�´ æ ½»ë�ë¯´ æ�æSè ½ ð;7F� í^´ æ ´��`½^´ æ ì�¼&¶ é»æÖç?é»ê ¶?ì�í»´�º æ
ë¯¶ é»æ ¼ ê ´�º¹ì�í^´�¶?º�¼�À"¼ é»ç?ð ¾�!S*SP�?'=��-#%�cY !S* *�Á

T é»ê ´�º æ ì ç?é»ê ¼ é À�ì�í^´ ç ë�ë�¼ ê ´ é ì ç?ð�æ ¶¸º�´2�`½»¼&º�´ æ ´>� ç ·Z¼ é ¼ é À�ì�í^´të¯¶ é ìSº�¼ � ½»ì�¼&¶ é ¶ è ì�í»´�� �"!�#%$�&ÀPQ�)="*8�-#V�2Y !>*,*�Á
6.í�� � ´�º�´t· ç?é»ç À?´®·Z´ é ì ê ´®ë�¼ æ ¼&¶ é¡æ · ç?ê ´�ìS¶ ð�ç ½ é ë�í ê ´ æ ò¡¼&ìS´ �Ãç º é ¼ é À æ ì�í ç ì¨¼&ì	·î¼&À"í=ì é ¶?ì � ´ æ�çMè ´tìS¶ ê ¶
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æ ¶ 7 û é ´Zë¯¶ é»æ ìSº ç ¼ é ì�ì�í ç ì �µç?ætñ ¼&¶ ð�ç ìS´ êÚê ½^º�¼ é À�¶?òÉ´�º ç ì�¼&¶ é»æ.�Ãç?æ ì�í^´îº�´2�G½¡¼&º�´®·¸´ é ìPìS¶Eë¯¶?º�º�´®ë¯ì ð �Æí ç?é»ê»ð ´
è ´�´ ê"�¡ç ë�ù ç)� ¶"½^ì ç?é ��ò|¶?ìS´ é ì�¼ ç?ð�ñ ¼&¶ ð�ç ì�¼&¶ é ¶ è ì�í^´ æ�çMè ´�ì�� ê ´ æ ¼&À é ë¯¶ é»æ ìSº ç ¼ é ì æ�� ¼ é ì�í»¼ æ ë ç?æ ´ �=è ´�´ ê"�¡ç ë�ù ê ½^º�¼ é À
¶?ò|´�º ç ì�¼&¶ é»æ ì�í ç ì�ì�í^´Äë¯¶ é ìSº�¶ ðÁ� ��ì�í^´>û���º�¼ é À æ ¶ è ì�í^´	º�´ ð ´ ç?æ ´¹¶ è í^¶?ì�ò»º�¶?ò|´ ð�ð�ç?é ìrÀ ç?æ ´ æÍè º�¶"· ì�í^´1�¡´ ð�ê�� ¶"¼ é ì æ
�Ãç?ædé ¶?ì � ´®¼ é À ç?ê ´2�`½ ç ìS´ ð �5´ é^è ¶?º�ë¯´ êB� �Æì�í^´ ê ´ æ ¼&À é Á � í^´�º�´ � ´�º�´ æ ´ ñ ´�º ç?ð ¼ é»æ ì ç?é ë¯´ æ ¶ è¹è ´�´ ê"�¡ç ë�ù5ì�í ç ì
� ´�º�´ é ¶?ì ç?ê ´2�`½ ç ìS´ ð �dí ç?é»ê»ð ´ ê�Mæ ½»ë�í ç?æaê»ç ì çPç)� ¶"½^ì�û���º�¼ é À �¡ð ¶ �E� � ç?é»ê ´�º�¶ æ ¼�¶ é�ê ½^º�¼ é À¨ò»º�´ ñ ¼&¶"½ æªæ í`½^ìSì ð ´
ð�ç ½ é ë�í^´ æ	ç?é¡ê�è ´�´ ê"�Vç ë�ù � �ú´ é À"¼ é ´�´�º æ1� í^¶ � ´�º�´të¯¶ é ë¯´�º é ´ ê$ç)� ¶"½^ì¹ì�í^´ � ´®í ç�ñ ¼�¶?º	¶ è ì�í»´�û���º�¼ é À æ ¼ é ë¯¶ ð�ê
� ´ ç ì�í^´�º®ÁP¾ ð ì�í^¶"½^À"íÅì�í^´ ð�ç ë�ù$¶ è º�´ ê ½ é»ê¡ç?é ë>�Fò»º�¶ ñ ¼ ê ´ ê�� �$ì�í^´ æ ´®ë¯¶ é»ê û���º�¼ é À �Ãç?æ ù é ¶ �ÄéÆð ¶ é À � ´ è ¶?º�´
ì�í^´ ð ¶ æ�æ ¶ è � í ç?ð�ð ´ é À?´�º � ì�í ç ìZ¼ é»è ¶?º�· ç ì�¼&¶ éB�Ãç?æZé ´ ñ ´�ºZ¼ é ë¯¶?º�ò|¶?º ç ìS´ ê ¼ é ìS¶§ì�í»´��¨¾PÊ�¾Í� ç º æ í ç?ð�ð Ê`ò ç ë¯´� ð ¼&À"íGì � ´ é ìS´�º ê»ç ì ç��¡ç?æ ´ ç?é¡ê��Ãç?æ ½ é ù é ¶ �ÄéO� �Zì�í^¶ æ ´�· ç ù`¼ é Àtì�í^´ ð�ç ½ é ë�í ê ´®ë�¼ æ ¼&¶ é Á�� éúç?ê»ê ¼�ì�¼&¶ é� ì�í^´�º�´
�Ãç?æ ·î¼ æ�æ ¼ é À è ´�´ ê"�Vç ë�ù ç)� ¶"½^ì>ë�í ç?é À?´ æ ¼ é ì�í^´ ê ´ æ ¼&À é§ç?é»ê ìS´ æ ì�¼ é À�ò»º�¶�ë¯´ ê ½^º�´ æ¨ê ½^º�¼ é ÀZ¶?ò|´�º ç ì�¼&¶ é»æ2�Væ ½»ë�í
ç?æ ì�í^´v½ æ ´>¶ è�çdé ´ � ì��Gò|´>¶ è ò¡½^ìSì�� ç?é»ê ì�í^´v¼ é ìSº�¶ ê ½¡ë¯ì�¼&¶ é ¶ èªé ´ � ûÝ��º�¼ é À ð ´ ç ùîë�í»´®ë�ù æ�� ¼&ì�í^¶"½^ì ç?ê ´2�`½ ç ìS´
ñ ´�º�¼��Éë ç ì�¼&¶ é ì�í ç ì�ì�í^´�� æ�ç ì�¼ æ �¡´ ê0æ � æ ìS´®· æ�çMè ´�ì��Ëë¯¶ é»æ ìSº ç ¼ é ì æ ¶ é ì�í^´q�¡´ ð�êU� ¶"¼ é ì æ Á5¾ æ�ç � é»ç?ð ´>� ç ·Zò ð ´ �
ì�í^´Eë¯¶ é ìSº�¶ ð ò»º�¶�ë¯´ æ�æ ´ æ ì�í ç ì�´ é»æ ½^º�´ ê ½ é º�´ æ ¶ ð�ñ ´ êÇæ�çMè ´�ìX�Çë¯¶ é ë¯´�º é¡æ	� ´�º�´ è ½ ð�ð �_ë¯¶ é¡æ ¼ ê ´�º�´ êÖ� ´ è ¶?º�´$´ ç ë�í
ÌV¼&À"íGì � ¼XÁõ´?Á � ÌÉ¼&À"í=ì�º�´ ç?ê ¼ é ´ æ�æ º�´ ñ ¼&´ �¨æ¸ç?é»ê ¶?ì�í^´�º è ´�´ ê"�¡ç ë�ù ë�í ç?é»é ´ ð�æ ìS¶Úò»º�¶ � ´®ë¯ìî· ç?é»ç À?´®·¸´ é ì�· ç ù�¼ é À
ÌV¼&À"íGì ê ´®ë�¼ æ ¼&¶ é»æ��M� ´�º�´PÌ çc� ´ ê Á

Ê@� æ ìS´®· æ ì�í^´�¶?ºD�vò»º�¶ ñ ¼ ê ´ æKç ·�½»ë�í � ´�ìSìS´�º è ¶"½ é¡ê»ç ì�¼&¶ éPè ¶?º æ�çMè ´�ìX�P´ é À"¼ é ´�´�º�¼ é ÀÃì�í ç?é ì�í^´Íë ð�ç?æ�æ ¼�ë ç?é»ç?ð �`ì�¼�ë
º�´ ê ½¡ë¯ì�¼&¶ éZç ò»ò»º�¶ ç ë�íî½ é»ê ´�º ð ��¼ é À>´ ñ ´ é ì%� �¡ç?æ ´ ê ·¸¶ ê ´ ð�æ ¶ è ç ë�ë�¼ ê ´ é ì æ Á0��ì�ò»º�¶ ñ ¼ ê ´ æ�ç.�Ãç � è ¶?º �Ãç º ê ìS¶�·d½»ë�í
·¸¶?º�´�ò|¶ � ´�º è ½ ð�ç?é¡ê ´ ï ´®ë¯ì�¼ ñ ´ æ�çMè ´�ìX� ç?é»ê º�¼ æ ù ç?é¡ç?ð � æ ¼ æ¨ç?é¡ê · ç?é¡ç À?´®·¸´ é ìPò¡º�¶`ë¯´ ê ½^º�´ æ ì�í ç ìPí ç?é»ê»ð ´dì�í^´
¼ é»ç?ê ´2�G½ ç ë�¼�´ æ¹ç?é»ê$é ´�´ ê ´ ê ´>�`ìS´ é»æ ¼&¶ é»æ ìS¶îë�½»º�º�´ é ì¹ò»º ç ë¯ì�¼�ë¯´ ê ´ æ ë¯º�¼ � ´ ê ¼ é � í ç ò¡ìS´�º ÷ Á� ¶"· � ¼ é ¼ é À ç�æ � æ ìS´®· æ ��ì�í^´�¶?º�´�ì�¼�ë ç ò»ò¡º�¶ ç ë�í�ìS¶ æ�çMè ´�ìX� � ¼&ì�í æ � æ ìS´®·�´ é À"¼ é ´�´�º�¼ é À�ò»º�¶�ë¯´ æ�æ ´ æj� ¼ ð�ð¡ç?ð�ð ¶ �
ê ´ æ ¼�À é ¼ é À æ�çMè ´�ìX�$¼ é ìS¶Zì�í^´ æ � æ ìS´®· ç?æ ¼�ì	¼ æ1� ´®¼ é À ê ´ ñ ´ ð ¶?ò|´ ê ¶?º¨º�´�´ é À"¼ é ´�´�º�´ ê ÁµÊ@� æ ìS´®· ´ é À"¼ é ´�´�º�¼ é À�ò»º�¶)�
ñ ¼ ê ´ æaç?éZç ò»ò¡º�¶?ò»º�¼ ç ìS´ ñ ´®í»¼�ë ð ´ è ¶?ºÍì�í»¼ æ ò»º�¶�ë¯´ æ�æ�� ´®ë ç ½ æ ´	¼�ìaº�´ æ ì æ ¶ é ì�í»´ æ�ç ·¸´ æ � æ ìS´®· æ ì�í^´�¶?ºD� è ¶"½ é¡ê»ç ì�¼&¶ é
ç?é»ê ¼ é=ñ ¶ ð&ñ ´ æ ´ é À"¼ é ´�´�º�¼ é À�ì�í^´ æ � æ ìS´®· ç?æ¨ç	� í^¶ ð ´?Á

.��¶ ���±�Á®{¤�� ��SÐ¬�UÝª,¬²¤�¤  ª,¬�U �E¬²«·�±�1�2¤�®¸�
� í^´>´®·¸´�º�À"¼ é À�ì�í^´�¶?ºD�î¶ èªæ � æ ìS´®· æ��»ç?ð ¶ é À � ¼&ì�í�· ç?é ��¶ è ì�í^´Pí»¼ æ ìS¶?º�¼�ë ç?ðÉè ¶?º�ë¯´ æ¹é ¶?ìS´ ê ¼ é � í ç ò»ìS´�º.¶ � À ç�ñ ´
º�¼ æ ´ çMè ìS´�º±65¶?º ð�ê 6 ç º±�,�ÄìS¶ ç$é ´ � ´®·¸ò¡í ç?æ ¼ æ ¼ é ´ é À"¼ é ´�´�º�¼ é À � ´ ñ ´ é ì�½ ç?ð�ð �Æë ç?ð�ð ´ ê_æ � æ ìS´®· æ ´ é À"¼ é ´�´�º�¼ é À^Á�v½^º�¼ é À ç?é»ê�çMè ìS´�ºaì�í^´ �Ãç º � ìS´®ë�í é ¶ ð ¶?À��d´>�`ò ç?é»ê ´ ê º ç ò¡¼ ê¡ð � ç?é»ê ´ é À"¼ é ´�´�º æt� ´�º�´ è©ç ë¯´ ê²� ¼�ì�í ê ´ æ ¼&À é ¼ é À ç?é»ê
� ½»¼ ð�ê ¼ é Àd·¸¶?º�´�ë¯¶"·¸ò ð ´>� æ � æ ìS´®· æ ì�í ç?é í ç?êF� ´�´ é$ç ìSìS´®·¸ò¡ìS´ ê ò»º�´ ñ ¼&¶"½ æ�ð �?Át�§½»ë�íF¶ è ì�í^´�¼�·¸ò|´�ì�½ æµè ¶?º	ì�í^´
ë¯º�´ ç ì�¼&¶ é ¶ è ì�í¡¼ æPé ´ � ê ¼ æ ë�¼&ò ð ¼ é ´dë ç ·¸´ è º�¶"· ·Z¼ ð ¼&ì ç ºD�$ò¡º�¶?À?º ç · æ ¼ é ì�í^´�¶ º å � ædç?é¡ê ¶ º � � æ�� ò ç º�ì�¼�ë�½ ð�ç º ð �
¼ é ìS´�ºV�+ë¯¶ é ì�¼ é ´ é ì ç?ð1�¡ç?ð�ð ¼ æ ì�¼�ëZ·Z¼ æ�æ ¼ ð ´ÆôG� � �j�ÂR æ � æ ìS´®· æ Á Ï �M�):G:�� �µç?æ ì�í^´F�Vº æ ì é ¶ é ·Z¼ ð ¼&ì ç ºD�ÆÀ?¶ ñ ´�º é ·¸´ é ì
ò»º�¶?À?º ç ·°¼ é�� í»¼�ë�í æ � æ ìS´®· æ ´ é À"¼ é ´�´�º�¼ é À �Ãç?æ º�´®ë¯¶?À é ¼ ³ ´ êEè º�¶"·°ì�í^´ � ´�À"¼ é¡é ¼ é À ç?æ>ç?é ´ æ�æ ´ é ì�¼ ç?ð�è ½ é ë¯ì�¼&¶ é
ö ÷[¹?ø Á

Ê@� æ ìS´®· Ê çMè ´�ìX� �Ãç?æZê ´>� é ´ ê ¼ é �~�%å��Ê � �8��
�
 ÷ � ¼ æ¸çÆæ ½ � ê ¼ æ ë�¼&ò ð ¼ é ´�¶ è>æ � æ ìS´®·�´ é À"¼ é ´�´�º�¼ é À^ÁB�Uì �Ãç?æ
ë¯º�´ ç ìS´ ê¸ç ìrì�í^´ æ�ç ·¸´Ãì�¼�·¸´ ç?é»ê�è ¶?ºrì�í^´ æ�ç ·¸´µº�´ ç?æ ¶ é¡æ Á � í^´ ê ´ è ´ é»æ ´µë¯¶"·Z·�½ é ¼�ìX��ìSº�¼�´ ê ½ æ ¼ é ÀÄì�í»´ æ ì ç?é¡ê»ç º ê
æ�çMè ´�ìX�¸´ é À"¼ é ´�´�º�¼ é ÀvìS´®ë�í é ¼<�`½^´ æ ¶ é ì�í»´®¼&ºÍë¯¶"·¸ò ð ´>� é ´ �Iæ � æ ìS´®· æ��'� ½»ìaì�í^´ ð ¼�·î¼&ì ç ì�¼&¶ é»æt� ´®ë ç ·¸´	ë ð ´ ç º � í^´ é
¼ é ìS´�º èRç ë¯´ ç?é»ê ë¯¶"·¸ò|¶ é ´ é ì¸¼ é ìS´�º ç ë¯ì�¼&¶ é ò¡º�¶ �¡ð ´®· æ�� ´ é ì¸½ é¡é ¶?ì�¼�ë¯´ ê ½ é ì�¼ ð ¼&ì �Ãç?æ ìS¶`¶ ð�ç ìS´ � º�´ æ ½ ð ì�¼ é À§¼ é
· ç?é � ð ¶ æ�æ ´ æ>ç?é¡êÅé ´ ç º�·î¼ æ�æ ´ æ Á�6�í»´ é ì�í»´ æ ´�´ ç º ð � ç ´�º�¶ æ ò ç ë¯´ ç ë�ë�¼ ê ´ é ì æ�� ´�º�´�¼ éGñ ´ æ ì�¼&À ç ìS´ ê� ì�í»´�ë ç ½ æ ´ æ
¶ èÖçFð�ç º�À?´�òÉ´�º�ë¯´ é ì ç À?´Z¶ è ì�í^´®· � ´�º�´�ìSº ç ë¯´ ê ìS¶ ê ´>�Éë�¼&´ é ë�¼&´ æ ¼ éÆê ´ æ ¼�À é� ¶?ò|´�º ç ì�¼&¶ é»æ��Kç?é¡ê · ç?é»ç À?´®·¸´ é ì�Á� ð ´ ç º ð � �\� ¼&ÀZë�í ç?é À?´ æÝ� ´�º�´ é ´�´ ê ´ ê Á¹ÊM� æ ìS´®· ´ é À"¼ é ´�´�º�¼ é À ç?ð ¶ é À � ¼&ì�í$¼�ì æÄæ ½ � ê ¼ æ ë�¼&ò ð ¼ é ´ � Ê@� æ ìS´®· Ê çMè ´�ì�� �
� ´�º�´ ê ´ ñ ´ ð ¶?ò|´ ê ìS¶îì ç ë�ù ð ´�ì�í^´ æ ´tò»º�¶ �¡ð ´®· æ Á

Ê@� æ ìS´®· æ ì�í^´�¶?º,�Eò»º�¶ ñ ¼ ê ´ æ ì�í^´�ì�í^´�¶?º�´�ì�¼�ë ç?ðrè ¶"½ é»ê»ç ì�¼�¶ éEè ¶?º æ � æ ìS´®· æ ´ é À"¼ é ´�´�º�¼ é À �Ã� í»¼�ë�í ñ ¼&´ �Äæ ´ ç ë�í
æ � æ ìS´®· ç?æ¹ç?é ¼ é ìS´�À?º ç ìS´ êF� í^¶ ð ´¨´ ñ ´ é ì�í^¶"½»À"íF¼&ìµ¼ æ ë¯¶"·ZòÉ¶ æ ´ ê ¶ è�ê ¼ ñ ´�º æ ´ ��æ òÉ´®ë�¼ ç?ð ¼ ³ ´ ê ë¯¶"·¸ò|¶ é ´ é ì æ Á � í^´
¶ �M� ´®ë¯ì�¼ ñ ´¹¼ æ ìS¶P¼ é ìS´�À?º ç ìS´¹ì�í^´ æ ½ �¡æ � æ ìS´®· æ ¼ é ìS¶vì�í^´µ·Z¶ æ ìr´ ï ´®ë¯ì�¼ ñ ´ æ � æ ìS´®·Lò|¶ æ�æ ¼ �¡ð ´�ìS¶ ç ë�í»¼&´ ñ ´¹ì�í^´Ã¶ ñ ´�º ç?ð�ð



å�
 ×aÒ¨äÝ�>ÑrÓÖÝ�%=Ï�Ùt��ÙKÑaÓÍÞ5Ù5ÑrÒ¨ÓvÕÃÝ��0ä>Û>ÜLß�Ñ�ÙúÝ¨ÓÍã�äÄÑªß�Õ¹ÛvÙ�Ò¨ß%�2Ñ	ÕâÙ�ä>ÔrÓ>Ñ��
¶ �M� ´®ë¯ì�¼ ñ ´ æ�� À"¼ ñ ´ éÚç ò»º�¼&¶?º�¼&ì�¼ ³ ´ êÆæ ´�ìt¶ èµê ´ æ ¼&À é ë¯º�¼&ìS´�º�¼ ç Áîû>ò»ì�¼�·Z¼ ³ ¼ é Àúì�í^´ æ � æ ìS´®· ê ´ æ ¼&À é ¶ è ìS´ é º�´2�G½¡¼&º�´ æ
· ç ù�¼ é À¸ìSº ç?ê ´�¶ ï|æ8� ´�ì � ´�´ é ì�í^´ æ ´ ê ´ æ ¼&À é ë¯º�¼&ìS´�º�¼ ç ô©À?¶ ç?ð�æ R�Á

� í»´ ê ´ ñ ´ ð ¶?ò¡·¸´ é ìr¶ èÉæ � æ ìS´®· æ ´ é À"¼ é ´�´�º�¼ é À ç?æ�çvê ¼ æ ë�¼&ò ð ¼ é ´�´ é»ç)�¡ð ´ ê ì�í^´ æ ¶ ð ½^ì�¼&¶ é ¶ è ´ é ¶?º�·¸¶"½ æ�ð �d·¸¶?º�´
ë¯¶"·¸ò ð ´>� ç?é»êdê ¼È�ë�½ ð ì�ìS´®ë�í é ¶ ð ¶?À"¼�ë ç?ð ò»º�¶ �¡ð ´®· æ ì�í ç?é ò»º�´ ñ ¼&¶"½ æ�ð ��ö�¶®¿ º?ø Át� ç?é �d¶ è ì�í^´µ´ ð ´®·¸´ é ì æ ¶ èVæ � æ ìS´®· æ
´ é À"¼ é ´�´�º�¼ é À�ë ç?éF� ´ ñ ¼&´ � ´ ê ·¸´�º�´ ð � ç?æ À?¶`¶ ê ´ é À"¼ é ´�´�º�¼ é À ý ��ìÖº�´�ò¡º�´ æ ´ é ì æ ·¸¶?º�´ ç�æ í»¼ è ìÖ¼ é ´®·¸ò¡í ç?æ ¼ æ ì�í ç?é
ç ë�í ç?é À?´�¼ é ë¯¶ é ìS´ é ì�ÁU� éÚç?ê»ê ¼&ì�¼�¶ é� � í»¼ ð ´¸·d½»ë�íÚ¶ è ´ é À"¼ é ´�´�º�¼ é À$¼ æ+�¡ç?æ ´ ê ¶ é ìS´®ë�í é ¶ ð ¶?À�� ç?é»ê_æ ë�¼&´ é ë¯´ �
æ � æ ìS´®· æ ´ é À"¼ é ´�´�º�¼ é À�¼ æ ´2�G½ ç?ð�ð ��ë¯¶ é ë¯´�º é ´ êU� ¼�ì�íF¶ ñ ´�º ç?ð�ð · ç?é»ç À?´®·¸´ é ìÄ¶ è ì�í^´P´ é À"¼ é ´�´�º�¼ é À�ò¡º�¶`ë¯´ æ�æ Á

¾ æ � æ ìS´®· æ ´ é À"¼ é ´�´�º�¼ é À ç ò»ò¡º�¶ ç ë�íîìS¶ æ�çMè ´�ì�� æ ì ç º�ì æ0� ¼&ì�í�ì�í^´ �¡ç?æ ¼�ë ç?æ�æ ½»·¸ò¡ì�¼&¶ é ì�í ç ì æ ¶"·¸´Äò»º�¶?ò|´�º�ì�¼&´ æ
¶ èvæ � æ ìS´®· æ�� ¼ é ì�í»¼ æ ë ç?æ ´ æ�çMè ´�ìX� � ë ç?é ¶ é»ð � � ´FìSº�´ ç ìS´ êIç?ê ´2�G½ ç ìS´ ð �Ë¼ é ì�í^´Eë¯¶ é ìS´>�`ì�¶ è ì�í»´ æ ¶`ë�¼ ç?ð	ç?é»ê
ìS´®ë�í é ¼�ë ç?ð�æ � æ ìS´®· ç?æÅçÖ� í^¶ ð ´?Áÿ¾ �¡ç?æ ¼�ë ç?æ�æ ½»·¸ò»ì�¼�¶ é ¶ è�æ � æ ìS´®· æ ´ é À"¼ é ´�´�º�¼ é À0¼ æ ì�í ç ì$¶?ò»ì�¼�·î¼ ³®ç ì�¼&¶ é
¶ è ¼ é»ê ¼ ñ ¼ ê ½ ç?ð ë¯¶"·¸ò|¶ é ´ é ì æ ¶?º æ ½ �¡æ � æ ìS´®· æI� ¼ ð�ðÃé ¶?ìZ¼ é À?´ é ´�º ç?ð	ð ´ ç?ê ìS¶ çÚæ � æ ìS´®· ¶?ò»ì�¼�·�½»· þ ¼ é èRç ë¯ì �
¼�·¸ò¡º�¶ ñ ´®·¸´ é ì�¶ è»ç ò ç º�ì�¼�ë�½ ð�ç º æ ½ �Væ � æ ìS´®·:· ç � ç ë¯ì�½ ç?ð�ð � � ¶?º æ ´ é ì�í^´Í¶ ñ ´�º ç?ð�ð`æ � æ ìS´®·:ò|´�º è ¶?º�· ç?é ë¯´ � ´®ë ç ½ æ ´
¶ è ë¯¶"·¸ò ð ´>� ��é ¶ é � ð ¼ é ´ ç ºP¼ é ìS´�º ç ë¯ì�¼&¶ é»æ�ç ·Z¶ é ÀFì�í^´Zë¯¶"·¸ò|¶ é ´ é ì æ Á²6�í»´ é ´ ç ë�í ç ¼&º�ë¯º çMè ìPìSº�¼&´ æ ìS¶$¶?ò¡ì�¼�·Z¼ ³ ´
¼&ì æ ò ç ì�í è º�¶"· ¼&ì æîê ´�ò ç º�ì�½^º�´$ò|¶"¼ é ì¸ìS¶Ë¼&ì æZê ´ æ ì�¼ é»ç ì�¼&¶ é�µè ¶?ºî´>� ç ·¸ò ð ´ � ì�í^´$¶ ñ ´�º ç?ð�ð¨ç ¼&ºîìSº ç?é¡æ ò|¶?º�ì ç ì�¼&¶ é
æ � æ ìS´®· ì�í^º�¶"½»À"í^ò¡½^ì�· ç � é ¶?ì � ´Æ¶?ò»ì�¼�·Z¼ ³ ´ êÈ� í^´ é ì�í^´�� ç?ð�ð>ç º�º�¼ ñ ´ ç ì ç ò|¶?ò¡½ ð�ç º�íG½ �.ç ìFì�í»´ æ�ç ·¸´
ì�¼�·¸´?ÁÖû é ´¨À?¶ ç?ð ¶ è ì�í^´ ç ¼&ºÃìSº ç È�ëvë¯¶ é ìSº�¶ ð æ � æ ìS´®·ÿ¼ æ ìS¶¸¶?ò»ì�¼�·î¼ ³ ´¨ì�í»´>¶ ñ ´�º ç?ð�ð ç ¼&ºÃìSº ç?é¡æ ò|¶?º�ì ç ì�¼&¶ é�æ � æ ìS´®·
ì�í^º�¶"½»À"í^ò¡½^ì � í»¼ ð ´ �Éç ìvì�í^´ æ�ç ·¸´�ì�¼�·¸´ � ìSºD��¼ é ÀîìS¶ ç?ð�ð ¶ � ç?æ ·d½»ë�í§Ì¡´>�^¼ � ¼ ð ¼�ìX� è ¶?ºvì�í^´�¼ é»ê ¼ ñ ¼ ê ½ ç?ð ç ¼&º�ë¯º çMè ì
ç?é»ê§ç ¼&º ð ¼ é ´ æ ìS¶ ç ë�í»¼&´ ñ ´�ì�í^´®¼�º¨À?¶ ç?ð�æ Á�� é ì�í^´�´ é»ê� ¼ èaæ � æ ìS´®· ´ é À"¼ é ´�´�º�¼ é Àî¼ æ>æ ½»ë�ë¯´ æ�æSè ½ ðQ� ´ ñ ´�ºD�?¶ é ´�À ç ¼ é»æ Á
Ê�¼�·î¼ ð�ç º ð � � ´ ç ë�íËò¡í ç º�· ç ë¯´®½»ì�¼�ë ç?ð ë¯¶"·¸ò ç?é � ç ë¯ì�¼ é ÀEìS¶E¶?ò¡ì�¼�·Z¼ ³ ´î¼�ì æ ò»º�¶)�Vì æ���� í»¼�ë�í_¼ ætçÅð ´�À"¼&ì�¼�· ç ìS´ ç?é»ê
º�´ ç?æ ¶ é¡ç)�¡ð ´vë¯¶"·¸ò ç?é �ZÀ?¶ ç?ðQ�"� ¼ ð�ð»é ¶?ì é ´®ë¯´ æ�æ�ç º�¼ ð �¸¶?ò»ì�¼�·Z¼ ³ ´¨ì�í^´ ð�ç º�À?´�º æ ¶�ë�¼&´�ì ç?ð * � *>&X!>L:À?¶ ç?ð ¶ è ò»º�¶ ê ½»ë�¼ é À
æ�çMè ´ ç?é»ê ´ ï ´®ë¯ì�¼ ñ ´dò¡í ç º�· ç ë¯´®½^ì�¼�ë ç?ð�ç?é»ê�� ¼&¶ ð ¶?À"¼�ë ç?ð ò»º�¶ ê ½»ë¯ì æ ìS¶ú´ é í ç?é ë¯´tò¡½ �¡ð ¼�ë>í»´ ç?ð ì�í Á � í^´ æ ´ æ � æ ìS´®·
´ é À"¼ é ´�´�º�¼ é À�ò»º�¼ é ë�¼&ò ð ´ æ>ç º�´ ç ò¡ò ð ¼�ë ç)�¡ð ´d´ ñ ´ é ìS¶ æ � æ ìS´®· æ+� ´��?¶ é»ê ì�í»¶ æ ´ZìSº ç?ê ¼�ì�¼&¶ é»ç?ð�ð �Eì�í^¶"½^À"íGì�¶ è¹ç?æ ¼ é
ì�í^´d´ é À"¼ é ´�´�º�¼ é À¸º�´ ç?ð ·FÁ � í»´.� é»ç?é ë�¼ ç?ðKæ � æ ìS´®· ç?é¡ê ¼&ì æ ·¸´ ð ì ê ¶ �ÄéEæ ì ç º�ì�¼ é Àî¼ é ÷)���¹R ¼ æÄç?é ´>� ç ·¸ò ð ´t¶ è�ç
æ ¶�ë�¼ ç?ðKæ � æ ìS´®·ÿì�í ç ìÄë¯¶"½ ð�êF� ´ é ´>�¡ì è º�¶"· æ � æ ìS´®·z´ é À"¼ é ´�´�º�¼ é À¸ë¯¶ é ë¯´�ò»ì æ Á

¾ é ¶?ì�í^´�º ç?æ�æ ½»·¸ò»ì�¼&¶ é ¶ è>æ � æ ìS´®·�´ é À"¼ é ´�´�º�¼ é À§¼ æ ì�í ç ì�¼ é»ê ¼ ñ ¼ ê ½ ç?ð ë¯¶"·¸ò|¶ é ´ é ì � ´®í ç�ñ ¼&¶?º$ôR¼ é ë ð ½ ê ¼ é À
´ ñ ´ é ì æ ¶?º ç ë¯ì�¼&¶ é¡æ RÃë ç?é»é ¶?ì � ´�½ é¡ê ´�º æ ìS¶`¶ êq� ¼�ì�í^¶"½^ì¹ë¯¶ é»æ ¼ ê ´�º�¼ é À�ì�í^´�ë¯¶"·¸ò|¶ é ´ é ì æ�� º�¶ ð ´ ç?é¡ê ¼ é ìS´�º ç ë¯ì�¼&¶ é
� ¼&ì�í¡¼ é ì�í^´ æ � æ ìS´®· ç?æ>çI� í»¶ ð ´?Á � í»¼ æ8�¡ç?æ ¼ æ	è ¶?º æ � æ ìS´®· æ ´ é À"¼ é ´�´�º�¼ é Àîí ç?æ�� ´�´ éEæ ì ç ìS´ êÆç?æ ì�í^´tò»º�¼ é ë�¼&ò ð ´
ì�í ç ì ç�æ � æ ìS´®·ÿ¼ æ ·¸¶?º�´Pì�í ç?é ì�í»´ æ ½»· ¶ è ¼&ì æ ò ç º�ì æ Á�¾ÃìSìS´®·¸ò»ì æ ìS¶�¼�·¸ò»º�¶ ñ ´ ð ¶ é À)��ìS´�º�· æ�çMè ´�ìX�F¼ é ë¯¶"·¸ò ð ´>�
æ � æ ìS´®· æ�� � ç?é»ç?ð � ³ ¼ é À ç?é»ê ë�í ç?é À"¼ é À§¼ é¡ê ¼ ñ ¼ ê ½ ç?ð ë¯¶"·¸ò|¶ é ´ é ì æ í ç®ñ ´F¶ è ìS´ é ò»º�¶ ñ ´ é ìS¶ � ´�½ é¡æ ½»ë�ë¯´ æ�æSè ½ ð
¶ ñ ´�º>ì�í^´ ð ¶ é À¸ìS´�º�·FÁ�^¶?º¨´>� ç ·Zò ð ´ � Â ç?æ ·d½ æ�æ ´ é$é ¶?ìS´ æ ì�í ç ì	¶ ñ ´�ºv· ç?é ���?´ ç º æ ¶ è�� ¶?º�ù`¼ é À�¼ é ì�í^´.�¡´ ð�ê ¶ è
é ½»ë ð ´ ç º¹ò|¶ � ´�º¹ò ð�ç?é ì æ�çMè ´�ì�� � í^´ è ¶"½ é»ê ì�í ç ì ç ìSìS´®·¸ò»ì æ ìS¶Z¼�·Zò»º�¶ ñ ´ æ�çMè ´�ìX� è º�¶"·ÿ·¸¶ ê ´ ð�æ ¶ è�ð ¶�ë ç?ð|è ´ ç ì�½»º�´ æ
� ´�º�´të¯¶"·¸ò|´ é»æ�ç ìS´ ê$è ¶?º � ��ò|´�¶?ò ð ´ ç?ê»ç ò»ì�¼ é À¸ìS¶Zì�í^´të�í ç?é À?´t¼ éFç?é ½ é ò»º�´ ê ¼�ë¯ìS´ êF�µç �Úö�¶2� ºMø Á

¾¨ò»ò»º�¶ ç ë�í^´ æ ½ æ ´ ê ìS¶	´ é í ç?é ë¯´ æ�çMè ´�ìX��¼ é ë¯¶"·¸ò ð ´>� æ � æ ìS´®· æ ·�½ æ ì ì ç ù?´Íì�í»´ æ ´ �¡ç?æ ¼�ë æ � æ ìS´®· æ ´ é À"¼ é ´�´�º�¼ é À
ò»º�¼ é ë�¼&ò ð ´ æ ¼ é ìS¶ ç ë�ë¯¶"½ é ì�Átû>ì�í»´�º � ¼ æ ´ � ¶"½^º æ�çMè ´�ì��E´ é À"¼ é ´�´�º�¼ é À ç ò»ò»º�¶ ç ë�í^´ æÝ� ¼ ð�ð� ´ ð ¼�·Z¼&ìS´ ê ¼ é ì�í^´�ìX�`ò|´ æ
¶ è�ç ë�ë�¼ ê ´ é ì ævç?é»ê§æ � æ ìS´®· æ ì�í»´��$ë ç?é í ç?é»ê»ð ´?Á	¾Ãì>ì�í^´ æ�ç ·¸´dì�¼�·¸´ �Éç ò¡ò»º�¶ ç ë�í»´ æ ì�í ç ì¨¼ é ë ð ½ ê ´Pì�í^´®· �|æ ½»ë�í
ç?æ ì�í»¶ æ ´ ê ´ æ ë¯º�¼ � ´ ê ¼ é ì�í»¼ æ1� ¶`¶?ù � í ç�ñ ´tì�í^´Pò|¶?ìS´ é ì�¼ ç?ð ìS¶ZÀ?º�´ ç ì ð �F¼�·¸ò»º�¶ ñ ´�¶"½^º ç)� ¼ ð ¼&ì��îìS¶Z´ é À"¼ é ´�´�º æ�çMè ´�º
ç?é»ê ·Z¶?º�´�ë¯¶"·¸ò ð ´>� æ � æ ìS´®· æ Á

.�kº »¼�	ª �D«Iª ¬�U��±�1�2¤�®¸� ª ¬Ý®{��®��²¤½���±�\®Ã¤�� ¾�¤��ÃªhUÝ¬
Ê@� æ ìS´®· Ê çMè ´�ìX� �¹ç?æ ò»º ç ë¯ì�¼�ë¯´ êh� �Ëì�í^´~TdÁ ÊÉÁ ê ´ è ´ é»æ ´ ç?é»êÇç ´�º�¶ æ ò ç ë¯´Eë¯¶"·Z·�½ é ¼�ì�¼&´ æZç?æ	� ´ ð�ð¹ç?æ ì�í»´ é ´ �
ç ò»ò»º�¶ ç ë�í¸¶"½^ì ð ¼ é ´ ê ¼ é ì�í»¼ æt� ¶`¶?ù � �Vì é»ç ì�½^º ç?ð�ð � � ¼&ì�í»¼ é ì�í^´¹À?´ é ´�º ç?ð»æ � æ ìS´®· æ ´ é À"¼ é ´�´�º�¼ é À¨ò»º�¶`ë¯´ æ�æÍç?é»ê ì�í^´
ò»º�¶ �Vð ´®·²� æ ¶ ð&ñ ¼ é À ç ò»ò»º�¶ ç ë�í�ì�í ç ì çvæ � æ ìS´®· ñ ¼&´ � ò»º�¶ ñ ¼ ê ´ æ Á � í»¼ æ ò»º�¶ �¡ð ´®·²� æ ¶ ð&ñ ¼ é À	ò¡º�¶`ë¯´ æ�æ ´ é ì ç ¼ ð�æaæ ´ ñ ´�º ç?ð
æ ìS´�ò æ Á��r¼&º æ ì �=çPé ´�´ ê ¶?ºÖò»º�¶ �¡ð ´®·2¼ æaæ ò|´®ë�¼��¡´ ê ¼ é ìS´�º�· æ ¶ è ¶ �"� ´®ë¯ì�¼ ñ ´ æ ì�í ç ì�ì�í^´ æ � æ ìS´®· ·d½ æ ì æ�ç ì�¼ æSè � ç?ð ¶ é À
� ¼&ì�í�ë¯º�¼&ìS´�º�¼ ç ì�í ç ìÖë ç?é�� ´¨½ æ ´ ê ìS¶tº ç?é ù ç?ð ìS´�º é»ç ì�¼ ñ ´ ê ´ æ ¼�À é»æ Á��^¶?º çtæ � æ ìS´®·�ì�í ç ìµí ç?æ ò|¶?ìS´ é ì�¼ ç?ð í ç)³®ç º ê»æ��



%=Ï�¿?Ïlá�Ø�ß�ã�Ü>ß�Û¸à:Ù�ä>ÔrÓ>Ñ��0ßxÛ�Ñ	Õ ÑrÒ¨Ó.Ù��ÍÙKÑrÓÍÞ ÜvÓµÙ`ß®àÃÛ å º
ì�í^´F¶ �M� ´®ë¯ì�¼ ñ ´ æO� ¼ ð�ð ¼ é ë ð ½ ê ´ æ�çMè ´�ì��0¶ �M� ´®ë¯ì�¼ ñ ´ æîç?é»ê ë¯º�¼�ìS´�º�¼ ç5ç?ð ¶ é À � ¼&ì�í í»¼&À"íM� ð ´ ñ ´ ð º�´2�G½»¼�º�´®·¸´ é ì æZç?é»ê
æ�çMè ´�ìX� ê ´ æ ¼&À é ë¯¶ é»æ ìSº ç ¼ é ì æ Á � í^´dí ç)³®ç º ê»æÄè ¶?º ç?éÅç ½^ìS¶"· ç ìS´ ê ìSº ç ¼ é$æ � æ ìS´®· �¡è ¶?º	´>� ç ·Zò ð ´ � ·î¼&À"í=ì	¼ é ë ð ½ ê ´
ì�í^´ZìSº ç ¼ é5ê ¶`¶?º æ ë ð ¶ æ ¼ é À � í»¼ ð ´ ç ò ç?æ�æ ´ é À?´�ºt¼ æ ¼ é ì�í^´ ê ¶G¶?º �Ãç �?Á � í^´ æ�çMè ´�ìX�4��º�´ ð�ç ìS´ êËê ´ æ ¼&À é ë¯¶ é»æ ìSº ç ¼ é ì
·Z¼&À"íGì � ´�ì�í ç ìt¶ �¡æ ìSº�½»ë¯ì�¼&¶ é»æ ¼ é ì�í^´îò ç ì�íü¶ è	ç ë ð ¶ æ ¼ é À ê ¶G¶?º�·�½ æ ì � ´ ê ´�ìS´®ë¯ìS´ ê0ç?é»ê ì�í»´ ê ¶`¶?º�ë ð ¶ æ ¼ é À
·¸¶?ì�¼&¶ é º�´ ñ ´�º æ ´ ê Á

¾ è ìS´�º¨ì�í^´ æ ´�ì	¶ è í»¼&À"íM� ð ´ ñ ´ ð º�´2�G½¡¼&º�´®·¸´ é ì æ	ç?é»ê ë¯¶ é»æ ìSº ç ¼ é ì æ ¶ é ì�í^´ æ � æ ìS´®· ê ´ æ ¼&À é$ç º�´të¯¶"·¸ò ð ´�ìS´ ê �Vç
ò»º�¶�ë¯´ æ�æ ¶ èÃæ � æ ìS´®· æ � é ì�í»´ æ ¼ æ ì ç ù?´ æ ò ð�ç ë¯´�ì�í ç ì�º�´ æ ½ ð ì æ ¼ é5çFæ ´�ìP¶ èÃç?ð ìS´�º é»ç ì�¼ ñ ´ ê ´ æ ¼&À é»æ Á�� ç ë�íÚ¶ è ì�í»´ æ ´
ç?ð ìS´�º é¡ç ì�¼ ñ ´ æ ¼ æÍç?é»ç?ð � ³ ´ êîç?é»ê ´ ñ¤ç?ð ½ ç ìS´ ê ¼ é ìS´�º�· æ ¶ è ì�í^´ æ ì ç ìS´ ê ¶ �M� ´®ë¯ì�¼ ñ ´ æµç?é»êîê ´ æ ¼&À é ë¯º�¼�ìS´�º�¼ çM�=ç?é»ê ¶ é ´
ç?ð ìS´�º é¡ç ì�¼ ñ ´�¼ æ¨æ ´ ð ´®ë¯ìS´ ê ìS¶ � ´�¼�·¸ò ð ´®·Z´ é ìS´ ê Á�� é ò»º ç ë¯ì�¼�ë¯´ � ì�í»´dò»º�¶`ë¯´ æ�æ ¼ æ í»¼&À"í ð �ú¼�ìS´�º ç ì�¼ ñ ´ ý�� í^´tº�´ æ ½ ð ì æ
è º�¶"· ð�ç ìS´�º æ ì ç À?´ æÃç º�´ è ´ êI�Vç ë�ù¸ìS¶t´ ç º ð � æ ì ç À?´ æ ìS¶d·¸¶ ê ¼ è �d¶ �"� ´®ë¯ì�¼ ñ ´ æ2� ë¯º�¼�ìS´�º�¼ çM�Gê ´ æ ¼&À éZç?ð ìS´�º é»ç ì�¼ ñ ´ æ���ç?é»ê
æ ¶Z¶ é ÁÖû è ë¯¶"½»º æ ´ � ì�í^´Pò¡º�¶`ë¯´ æ�æ	ê ´ æ ë¯º�¼ � ´ ê í»´�º�´�¼ æ í»¼&À"í ð � æ ¼�·Zò ð ¼��¡´ êúç?é»ê ¼ ê ´ ç?ð ¼ ³ ´ ê Á

� í»´ è ¶ ð�ð ¶ � ¼ é À ç º�´ æ ¶"·¸´d´>� ç ·¸ò ð ´ æ ¶ è��¡ç?æ ¼�ë æ � æ ìS´®· æ ´ é À"¼ é ´�´�º�¼ é À ç ë¯ì�¼ ñ ¼&ì�¼&´ æ>ç?é»ê ì�í^´�º�¶ ð ´�¶ èÍæ�çMè ´�ìX�
� ¼&ì�í¡¼ é ì�í^´®· ý

»ÁÀ !,!,¾[*8$)=-$): � * P;*EÂ � í^´ æ ì ç º�ì�¼ é À>òÉ¶"¼ é ì�¶ è¡ç?é � æ � æ ìS´®· ê ´ æ ¼&À é ò»º�¶ � ´®ë¯ìª¼ æªç ò|´�º�ë¯´®¼ ñ ´ ê�é ´�´ ê Á � í»¼ æ�é ´�´ ê
·�½ æ ì��Vº æ ì � ´¸´ æ ì ç)�¡ð ¼ æ í^´ êi� ¼&ì�íÆ´ é ¶"½^À"í5ë¯¶ é � ê ´ é ë¯´¸ìS¶ � ½ æ ì�¼ è �$ì�í»´îë¯¶"·Z·Z¼&ì�·Z´ é ìP¶ è º�´ æ ¶"½^º�ë¯´ æ ìS¶
æ�ç ì�¼ æSè ��¼&ì ç?é¡ê ½ é»ê ´�º æ ìS¶G¶ ê�� ´ ð�ð ´ é ¶"½^À"í¸ìS¶ ç?ð�ð ¶ �Iç ò»ò»º�¶?ò»º�¼ ç ìS´ æ ¶ ð ½^ì�¼�¶ é»æ ìS¶ � ´ÃÀ?´ é ´�º ç ìS´ ê Á � º�¼&ìS´�º�¼ ç
·�½ æ ì � ´î´ æ ì ç)�¡ð ¼ æ í^´ ê ìS¶Eò»º�¶ ñ ¼ ê ´ ç ·Z´ ç?é»æ ìS¶Å´ ñ¤ç?ð ½ ç ìS´ � ¶?ì�í5ì�í^´�´ ñ ¶ ð&ñ ¼ é À ç?é»ê � é»ç?ð�æ � æ ìS´®·FÁq� è
ì�í»´�º�´ ç º�´Zí ç)³®ç º ê»æPç?æ�æ ¶`ë�¼ ç ìS´ ê�� ¼&ì�í§ì�í^´�¶?ò|´�º ç ì�¼&¶ é ¶ è ì�í»´ æ � æ ìS´®· �Kæ�çMè ´�ì�� æ í^¶"½ ð�ê^� ´�¼ é ë ð ½ ê ´ ê ¼ é
ì�í»´ é ´�´ ê»æ	ç?é¡ç?ð � æ ¼ æ Á

»ÁÃ !D$[*SPQN�P;:KPÀ& � *S&ÀJ\¾)P(!S*EÂ � í^´�À?¶ ç?ð ¶ è ì�í»¼ ædæ ìS´�ò ¼ é ì�í»´ ê ´ æ ¼&À é ò¡º�¶`ë¯´ æ�æ ¼ æ ìS¶§À?´ é ´�º ç ìS´ ç§æ ´�ìd¶ è º�´ ç?ð �
¼ æ ì�¼�ë ê ´ æ ¼&À é»æ Á � í»¼ æ À?¶ ç?ð ¼ æ�ç ë�ë¯¶"·¸ò ð ¼ æ í^´ ê�� �5¼ ê ´ é ì�¼ è �`¼ é À�ì�í^´Zò»º�¼ é ë�¼&ò ç?ð ë¯¶ é»æ ìSº ç ¼ é ì ædç?é»ê_ê ´ æ ¼&À é
ë¯º�¼&ìS´�º�¼ ç]´ ¼ é ë ð ½ ê ¼ é À æ�çMè ´�ìX�dë¯¶ é»æ ìSº ç ¼ é ì æªç?é»ê�æ�çMè ´�ìX� ê ´ æ ¼&À é ë¯º�¼�ìS´�º�¼ ç]´Iè ¶?º�ì�í^´ æ ò|´®ë�¼��Vëaò»º�¶ �¡ð ´®· � ´®¼ é À
ç?ê¡ê º�´ æ�æ ´ êdç?é»ê ì�í^´ é À?´ é ´�º ç ì�¼ é À>ò ð�ç ½ æ ¼ �¡ð ´ æ ¶ ð ½^ì�¼�¶ é»æ ìS¶>ì�í^´Íò»º�¶ �¡ð ´®·�ì�í ç ì æ�ç ì�¼ æ�è �Pì�í^´Öº�´2�`½»¼&º�´®·¸´ é ì æ
ç?é¡ê ë¯¶ é»æ ìSº ç ¼ é ì æ	ç?é¡ê$ç º�´�ò¡í4� æ ¼�ë ç?ð�ð � ç?é»ê ´®ë¯¶ é ¶"·Z¼�ë ç?ð�ð � è ´ ç?æ ¼ �¡ð ´?Á

» N\#V$'¾�!5*>&ÀJ"¾�PQ!>*EÂ� é ìSº ç?ê ´ æ ì�½ ê ¼&´ æ2� ì�í»´ ç?ð ìS´�º é»ç ì�¼ ñ ´ è ´ ç?æ ¼ �¡ð ´ ê ´ æ ¼&À é»æÃç º�´P´ ñMç?ð ½ ç ìS´ êU� ¼&ì�í�º�´ æ ò|´®ë¯ìÃìS¶
ì�í»´�¼ ê ´ é ì�¼��¡´ êúê ´ æ ¼&À é ë¯º�¼&ìS´�º�¼ ç Á�¾:í ç)³®ç º ê ·Z¼&À"íGì � ´Pë¯¶ é ìSº�¶ ð�ð ´ êF� � ç?é �î¶ é ´P¶ èªæ ´ ñ ´�º ç?ðKæ�çMè ´�À"½ ç º ê»æ�ý
¾ ìSº ç?ê ´ æ ì�½ ê � � ¶"½ ð�ê ê ´�ìS´�º�·Z¼ é ´Fì�í^´$º�´ ð�ç ì�¼ ñ ´ ê ´ æ ¼&º ç)� ¼ ð ¼&ì��Ú¶ è ´ ç ë�í æ�çMè ´�À"½ ç º ê½� ¼�ì�í0º�´ æ ò|´®ë¯ì¸ìS¶
´ ï ´®ë¯ì�¼ ñ ´ é ´ æ�æ�� ë¯¶ æ ì �"� ´®¼&À"í=ì �»æ ¼ ³ ´ �`æ�çMè ´�ì�� ç?é»êúç?é �î¶?ì�í^´�ºÃº�´ ð ´ ñMç?é ìÃë¯º�¼&ìS´�º�¼ ç Á0�^¶?º¹´>� ç ·¸ò ð ´ �^æ ½ �¡æ ì�¼&ì�½M�
ì�¼�¶ é ¶ è ¶ é ´P· ç ìS´�º�¼ ç?ðÉè ¶?º ç?é ¶?ì�í^´�º	· ç �îº�´ ê ½¡ë¯´>ì�í»´¨º�¼ æ ùZ¶ è �¡º�´¨¶?º¹´>��ò ð ¶ æ ¼�¶ é�4� ½^ìÖ· ç � ç?ð�æ ¶dº�´ ê ½»ë¯´
º�´ ð ¼ ç)� ¼ ð ¼&ìX�§¶?º�´¯È�ë�¼&´ é ë>�?Á�� ç ë�í ç?ð ìS´�º é»ç ì�¼ ñ ´ ê ´ æ ¼�À é · ç �_í ç�ñ ´�¼�ì æ ¶ �ÄéËæ ´�ì�¶ èÄæ�çMè ´�ìX�üë¯¶ é¡æ ìSº ç ¼ é ì æ
ô ê ´�º�¼ ñ ´ êÚè º�¶"· ì�í^´ æ � æ ìS´®· í ç)³®ç º ê»æ R ç?æ+� ´ ð�ð�ç?æ ¶?ì�í^´�ºtò|´�º è ¶?º�· ç?é ë¯´îÀ?¶ ç?ð�ætç?é»ê ë¯¶ é»æ ìSº ç ¼ é ì æ ì�í ç ì
é ´�´ ê ìS¶ � ´ ç?æ�æ ´ æ�æ ´ ê Ár¾ ð ì�í^¶"½»À"í � ¼ ê ´ ç?ð�ð � �Mê ´®ë�¼ æ ¼&¶ é»æªæ í^¶"½ ð�ê±� ´ �¡ç?æ ´ ê ½»òÉ¶ é · ç ì�í^´®· ç ì�¼�ë ç?ð^ç?é»ç?ð � æ ¼ æ���`½ ç?é ì�¼��Vë ç ì�¼&¶ é ¶ è · ç?é �E¶ è ì�í^´�ù?´�� è©ç ë¯ìS¶?º æ ¼ æ ¶ è ìS´ éÚê ¼È�ë�½ ð ì � ¼ èÖé ¶?ì�¼�·¸ò|¶ æ�æ ¼ �¡ð ´ �Vç?é¡ê5æ ½ �M� ´®ë¯ì�¼ ñ ´
� ½ ê À"·Z´ é ì¹¶ è ìS´ é í ç?æ ìS¶ � ´�½ æ ´ ê Á

»ÈÕ � *>&X!>LÍ$)#VY � PG&X!,Y2&ÀJM#V!�¾�!�Å)!�:�� �{LI!�=Á&�$�=-¾O$)={$): � *SPÔ*nÂ� é ì�í»¼ æÍæ ìS´�ò � ì�í^´ æ � æ ìS´®· ´ é À"¼ é ´�´�º æ�� º�´ ç ù ê ¶ �Äé
ì�í»´ æ � æ ìS´®· ¼ é ìS¶ ç$æ ´�ì�¶ èÃæ ½ �Væ � æ ìS´®· æ�� ìS¶?À?´�ì�í^´�º � ¼&ì�íÆì�í»´ è ½ é ë¯ì�¼&¶ é»æPç?é»ê ë¯¶ é¡æ ìSº ç ¼ é ì æ�� ¼ é ë ð ½ ê ¼ é À
æ�çMè ´�ì��§ë¯¶ é»æ ìSº ç ¼ é ì æ�� ¼�·¸ò|¶ æ ´ ê ½^ò|¶ é ì�í»´�¼ é»ê ¼ ñ ¼ ê ½ ç?ð æ ½ �¡æ � æ ìS´®· ê ´ æ ¼&À é»æ2� ì�í»´�· ç]� ¶?º æ � æ ìS´®· ¼ é ìS´�ºV�
èRç ë¯´ æ�� ç?é»ê ì�í^´ æ ½ �¡æ � æ ìS´®· ¼ é ìS´�º èRç ë¯´�ìS¶?òÉ¶ ð ¶?À��?Á � í^´ æ ´ ç?æ ò|´®ë¯ì ævç º�´ ç?é»ç?ð � ³ ´ ê^� ¼&ì�íEº�´ æ ò|´®ë¯ìÄìS¶ ê ´>�
æ ¼&º�´ êFæ � æ ìS´®·ÿò|´�º è ¶?º�· ç?é ë¯´Pë�í ç º ç ë¯ìS´�º�¼ æ ì�¼�ë æÄç?é»ê ë¯¶ é¡æ ìSº ç ¼ é ì æ ô ç À ç ¼ é ¼ é ë ð ½ ê ¼ é À æ�çMè ´�ìX�$ë¯¶ é¡æ ìSº ç ¼ é ì æ R
ç?é¡ê ì�í»´>ò¡º�¶`ë¯´ æ�æ ¼ æ ¼�ìS´�º ç ìS´ ê ½ é ì�¼ ð|ç?éúç ë�ë¯´�ò¡ì ç)�¡ð ´ æ � æ ìS´®· ê ´ æ ¼�À é º�´ æ ½ ð ì æ Á � í»´¨ò»º�´ ð ¼�·Z¼ é¡ç ºD� ê ´ æ ¼&À é
ç ìrì�í^´Ö´ é»ê ¶ è ì�í»¼ æ ò»º�¶�ë¯´ æ�æ ·�½ æ ì � ´ ê ´ æ ë¯º�¼ � ´ ê ¼ édæ ½�È�ë�¼&´ é ì ê ´�ì ç ¼ ð ì�í ç ì æ ½ �¡æ � æ ìS´®·:¼�·Zò ð ´®·¸´ é ì ç ì�¼&¶ é
ë ç?é ò»º�¶�ë¯´�´ ê ¼ é»ê ´�òÉ´ é¡ê ´ é ì ð �?Á
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»½Ë =-&X!># ¿ $'YS!.$)=-$�: � * P;*EÂ � í^´	¼ é ìS´�º èRç ë¯´ æÍê ´>� é ´¹ì�í^´ è ½ é ë¯ì�¼�¶ é»ç?ðM� ¶"½ é»ê»ç º�¼�´ æ ¶ è ì�í^´ æ � æ ìS´®· ë¯¶"·¸ò|¶ é ´ é ì æ Á�»º�¶"· ç · ç?é»ç À?´®·Z´ é ì æ ì ç?é»ê ò|¶"¼ é ì � ¼ é ìS´�º è©ç ë¯´ æ ·�½ æ ìîô%¶cRv¶?ò»ì�¼�·Z¼ ³ ´ ñ ¼ æ ¼ � ¼ ð ¼&ì�� ç?é¡ê ë¯¶ é ìSº�¶ ðÍç?é»ê ô ÷ R
¼ æ ¶ ð�ç ìS´Úë¯¶"·¸ò|¶ é ´ é ì æ ì�í ç ì$ë ç?é � ´Æ¼�·¸ò ð ´®·Z´ é ìS´ ê ¼ é»ê ´�òÉ´ é¡ê ´ é ì ð � ç?é¡ê.è ¶?º � í¡¼�ë�í ç ½^ì�í^¶?º�¼&ìX� ç?é»ê
º�´ æ ò|¶ é»æ ¼ � ¼ ð ¼&ìX�Æë ç?éh� ´ ê ´ ð ´�À ç ìS´ ê ö�¶2� �?ø ÁÐ�^º�¶"· ç?é ´ é À"¼ é ´�´�º�¼ é À æ ì ç?é»ê ò|¶"¼ é ì � ¼ é ìS´�º è©ç ë¯´ æ ·�½ æ ì � ´
ê ´ æ ¼&À é ´ ê ìS¶ æ ´�ò ç º ç ìS´5¼ é»ê ´�òÉ´ é¡ê ´ é ì è ½ é ë¯ì�¼&¶ é»æúç?é»ê ìS¶ èRç ë�¼ ð ¼�ì ç ìS´Åì�í^´Æ¼ é ìS´�À?º ç ì�¼&¶ é� ìS´ æ ì�¼ é À �>ç?é»ê
¶?ò|´�º ç ì�¼�¶ é ¶ è ì�í^´Z¶ ñ ´�º ç?ð�ðµæ � æ ìS´®·FÁEû é ´î¼�·¸ò|¶?º�ì ç?é ì èRç ë¯ìS¶?º¸¼ éÚê ´ æ ¼&À é ¼ é À�ì�í^´ú¼ é ìS´�º è©ç ë¯´ æ ¼ æ�æ�çMè ´�ì�� �
ç?é¡êIæ�çMè ´�ìX� ç?é»ç?ð � æ ¼ æîæ í^¶"½ ð�êh� ´ ç ò ç º�ìî¶ è ì�í^´ æ � æ ìS´®· ¼ é ìS´�º èRç ë¯´ ç?é»ç?ð � æ ¼ æ ÁÎ�µ´®ë ç ½ æ ´5¼ é ìS´�º èRç ë¯´ æ
ìS´ é¡ê ìS¶ � ´§ò ç º�ì�¼�ë�½ ð�ç º ð � æ ½ æ ë¯´�ò»ì�¼ �¡ð ´ÅìS¶ ê ´ æ ¼&À é ´�º�º�¶?º ç?é»ê.ç º�´Æ¼�·¸ò ð ¼�ë ç ìS´ ê ¼ é ì�í»´Æ· ç]� ¶?º�¼�ìX�l¶ è
ç ë�ë�¼ ê ´ é ì æ2�¡ç ò ç º ç ·¸¶"½ é ì¹À?¶ ç?ð ¶ è ¼ é ìS´�º è©ç ë¯´ ê ´ æ ¼&À é ¼ æÃæ ¼�·¸ò ð ¼�ë�¼&ìX�?Á�Ê�¼�·Zò ð ¼�ë�¼&ì�� ç ¼ ê»æ ¼ é ´ é»æ ½»º�¼ é Àdì�í ç ì
ì�í»´d¼ é ìS´�º èRç ë¯´dë ç?é^� ´ ç?ê ´2�G½ ç ìS´ ð � ê ´ æ ¼&À é ´ ê�¡ç?é»ç?ð � ³ ´ ê�Éç?é»ê ìS´ æ ìS´ ê ò»º�¼�¶?º	ìS¶ú¼ é ìS´�À?º ç ì�¼�¶ éEç?é»ê ì�í ç ì
¼ é ìS´�º èRç ë¯´�º�´ æ òÉ¶ é¡æ ¼ � ¼ ð ¼&ì�¼&´ æ ë ç?é�� ´�ë ð ´ ç º ð ��½ é»ê ´�º æ ìS¶G¶ ê Á

¾ é � æ ò|´®ë�¼��Vë¨º�´ ç?ð ¼ ³®ç ì�¼&¶ é ¶ è ì�í¡¼ æ À?´ é ´�º ç?ðKæ � æ ìS´®· æ ´ é À"¼ é ´�´�º�¼ é Àdò¡º�¶`ë¯´ æ�æ¹ê ´�ò|´ é»ê»æ ¶ é ì�í^´P´ é À"¼ é ´�´�º�¼ é À
·¸¶ ê ´ ð�æ ½ æ ´ êÆè ¶?ºPì�í^´ æ � æ ìS´®· ë¯¶"·¸ò|¶ é ´ é ì æ�ç?é»ê ì�í^´ ê ´ æ ¼&º�´ ê5æ � æ ìS´®· �`½ ç?ð ¼&ì�¼�´ æ Á5�^¶?º æ�çMè ´�ìX� � ì�í^´Z·¸¶ ê ´ ð�æ
ë¯¶"·Z·¸¶ é¡ð �t½ æ ´ ê ìS¶P½ é»ê ´�º æ ì ç?é»ê5� í4� ç?é»ê í^¶ �Çç ë�ë�¼ ê ´ é ì æ ¶�ë�ë�½^ºaí ç�ñ ´ � ´�´ é��¡ç?æ ´ ê ¶ é ´ ñ ´ é ì æ�� ò ç º�ì�¼�ë�½ ð�ç º ð �
èRç ¼ ð ½^º�´î´ ñ ´ é ì æ��µç?é»ê ì�í^´ú½ æ ´�¶ è º�´ ð ¼ ç)� ¼ ð ¼&ìX�§´ é À"¼ é ´�´�º�¼ é À$ìS´®ë�í é ¼<�`½^´ æ ìS¶§ò»º�´ ñ ´ é ì�ì�í»´®·FÁi� ç º�ì²�D�P¶ è ì�í»¼ æ
� ¶G¶?ù è ½^º�ì�í»´�º ê ´�ì ç ¼ ð�æ ì�í»´ ç?ð ìS´�º é»ç ì�¼ ñ ´ æ � æ ìS´®· æ�ç ò»ò»º�¶ ç ë�íüìS¶ æ�çMè ´�ìX�Ë¼ é ìSº�¶ ê ½»ë¯´ ê ¼ é ì�í»¼ æ ë�í ç ò¡ìS´�º � í»¼ ð ´� ç º�ìE�D�,�Íò»º�¶ ñ ¼ ê ´ æ ìS´®ë�í é ¼<�G½»´ æ ìS¶Zò|´�º è ¶?º�·ÿ· ç?é �ú¶ è ì�í^´ æ ´ æ�çMè ´�ì�� ç?é»êFæ � æ ìS´®·z´ é À"¼ é ´�´�º�¼ é À ç ë¯ì�¼ ñ ¼&ì�¼�´ æ Á
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Ò5Ó

�ÕÔuÖh×F�D�¥ØÚÙ�×�ÖhÛ¸Ü�Ý�ÞEß�àOÔ5Ù¢ß>�¸á\Ô5Ù�Ü�ß�ÜâÔ5ÞnÞnØÚÜ¯ß�Ù�×ãÞnÔ5Ý�àhÔ5äÚØÚ×X�âå¥Û¸Ü¯ß�ä � Ô5à�ß�Ü¢ÛIÙ¢×hæ�ßçÙ¯ß � Ô5àhàhÝ\å¥á�×hØ�ÛIÙ�àªØÚÙ
è æ�Ôuá\×�ßnÖêéªÔ5Ù\ÜëàhÔu×hØÚà�ìG�Ø.Ù¯íª×hæ�ß�í5ÛIÔ5ä.à�à�×�ß�å�å�Ø.Ù¯íªì�ÖhÛIåÎ×hæ¯ß�åïî � æ¯ß�×hæ¯ßnÛ5ÖAßn×hØÚÞnÔ5äÕì7ÛIÝ\Ù�Ü�Ôu×hØ�ÛIÙçì�Û5Ö�×hæ¯ß¥Ù¯ß �å¥Û¸Ü¯ß�ä¹Ø.à$àV�¸à�×�ß�å�à�×hæ¯ßnÛ5ÖD� � Ô5àÕØÚÙ�×�ÖhÛ¸Ü�Ý�ÞEß�Ü�ØÚÙ è æ�Ôuá�×�ßnÖ Ó î�T"àhØ.Ù¯í�×hæ�Ø.à$Ù¯ß � ÞnÔ5Ý�àhÔ5äÚØÚ×X��å¥Û¸Ü¯ß�ä � ÞnÔ5äÚä�ß�Ü�ð �òñ �i�
ó ð@�¸à�×�ß�å�à%� � æ¯ßnÛ5Öhßn×hØÚÞ ñ ÞnÞnØÚÜ�ß�Ù¹×��ôÛ¸Ü¯ß�ä�Ô5Ù\ÜB�vÖAÛÞEß�àhàhß�à R � Þ�æ�Ô5Ù¯í5ß�à�×hæ¯ßªß�å¥á\æ�Ô5àhØ.à�ØÚÙõàV�¸à�×�ß�åöàhÔuì�ßn×X�ëì�ÖhÛIå
á�Öhßn÷5ß�Ù�×hØÚÙ¯íxì�Ô5Ø.äÚÝ¯Öhß�à�×�Ûxß�Ù¯ì�Û5ÖAÞnØÚÙ�í � ß�æ�Ô�÷¸Ø�Û5ÖAÔ5äQàhÔuì�ßn×X�ÆÞEÛIÙ\à�×�ÖAÔ5ØÚÙ�×hànî è ÛIå¥á�ÛIÙ¯ß�Ù�×�ìeÔ5ØÚäÚÝ�Öhß�Ô5ÞnÞnØÚÜ¯ß�Ù�×hàÍÔuÖhßYà�×hØÚäÚäØÚÙ�Þnä.Ý�Ü¯ß�Ü �\� Ý¯×"ÛIÝ�ÖYÞEÛIÙ\ÞEßná�×hØ�ÛIÙçÛ5ì�ÞnÔ5Ý�àhÔ5ä.Ø�×X�ôØ.à"ß>�¸×�ß�Ù�Ü¯ß�Üç×�ÛãØÚÙ�Þnä.Ý�Ü¯ßêÞEÛIå¥á�ÛIÙ¯ß�Ù�×YØÚÙ¹×�ßnÖ�Ô5ÞE×hØ�ÛIÙøÔ5ÞnÞnØÚÜ¯ß�Ù�×hànî
ð¸Ôuì�ßn×X�õØÚàYÖAßnì7Û5ÖAå�Ý�äÚÔu×�ß�ÜùÔ5à�ÔôÞEÛIÙ�×�ÖhÛIä�á�ÖhÛ � ä�ß�åÎÖ�Ôu×hæ¯ßnÖ�×hæ�Ô5ÙùÔãÖhß�äÚØÚÔ � ØÚäÚØ�×��ïá�ÖhÛ � äÚß�åãî � æ�ØÚà�Þ�æ�Ô5Ù¯í5ßOä�ß�Ô5Ü�à×�ÛúåxÝ�Þ�æûå�Û5Öhßêá�Û � ßnÖhìeÝ�ätÔ5Ù�ÜûßEü�ß�ÞE×hØ�÷5ß � Ô2�¸à�×�Ûªß�Ù�íIØÚÙ¯ßnßnÖ"àAÔuì7ßnÖYàV�¸à�×�ß�å�à � ØÚÙ�ÞnäÚÝ\Ü�ØÚÙ¯í�×hæ¯ßxÞEÛIå�á\ä�ß>�ôà�Û¸ÞnØ�Û)�
×�ß�ÞAæ\Ù�ØÚÞnÔ5ätàV�¸à�×�ß�å�à�Û5ì�å�ÛIà�×�ÞEÛIÙ�ÞEßnÖAÙô×�ÛÜ\Ô2�5î

� æ�ß�×hæ�Öhßnß�å�Ô5ØÚÙãÞEÛIÙ�ÞEßná�×hà�ØÚÙO×hæ�ØÚàÍå¥Û¸Ü¯ß�ä ´ àhÔuì�ßn×X�OÞEÛIÙ�à�×�ÖAÔ5Ø.Ù¹×hà � æ\Ø�ßnÖAÔuÖAÞ�æ�ØÚÞnÔ5ä�ÞEÛIÙ¹×�ÖAÛIäVà�×�ÖAÝ�ÞE×hÝ¯ÖAß�à � Ô5Ù�Üá�ÖhÛ¸ÞEß�àhàlå¥Û¸Ü¯ß�äÚà ´ ÔuÖhß�ØÚÙ�×�ÖhÛÜ\Ý�ÞEß�Ü��\ÖAà�×lØÚÙ è æ\Ôuá�×�ßnÖ ¹ î � æ¯ß�ÙO×hæ¯ßxð �òñ �^�¢ÞnÔ5Ý�àhÔ5äÚØÚ×X�úå¥ÛÜ�ß�äQØ.àlÜ¯ß�àhÞEÖAØ � ß�ÜÔ5ä�ÛIÙ¯í � Ø�×hæãÔ�ÞnäÚÔ5àhàAØ�� ÞnÔu×hØ�ÛIÙãÛ5ìÕÔ5ÞnÞnØÚÜ¯ß�Ù�×�ÞnÔ5Ý�àhß�à�ØÚå¥á äÚØ�ß�Ü � �O×hæ¯ßêÙ¯ß � å¥ÛÜ�ß�ä)î
� Ûêá�ÖAÛ�÷¸ØÚÜ¯ß�Ô5Ü�Ü\Ø�×hØ�ÛIÙ�Ô5ä¯Ý�Ù\Ü¯ßnÖAà�×hÔ5Ù�Ü\ØÚÙ¯íYÛ5ìòð ��ñ �i� � Ø�×�Ø.àvÝ�à�ß�ÜÆ×�ÛxÜ¯ß�àhÞEÖ�Ø � ßl×hæ¯ß"ÞnÔ5Ý�àhß�à�Û5ìtà�ßn÷5ßnÖ�Ô5ä\÷5ßnÖD�Ü�Ø�ü�ßnÖhß�Ù�×l×X�á�ß�à�Û5ìoä�ÛIàhà�ß�à ´ Ô¥ì�ÖAØ�ß�Ù�Ü�ä<�	�\Öhß�àhæ�Û�Û5×�Ü�Û � ÙôÛ5ìÕÔOTêî�ðQî ñ ÖAå5�ãæ¯ß�äÚØÚÞEÛ5á\×�ßnÖ � �úÔOTxî�ðQî ñ Ø�ÖE�¯Û5Ö�ÞEß

�\íIæ�×�ßnÖ � ßn×�Ûa÷5ßnÖ�Ù¯Û5Öh×hæ¯ßnÖAÙ��sÖAÔ�� � ×hæ�ßxÞEÛIÙ�×hÔ5å�ØÚÙ�Ôu×hØ�ÛIÙûÛ5ìoÔ�á\Ý � äÚØÚÞ � Ôu×�ßnÖYàD�à�×�ß�å � Ø�×hæûý�î\ÞEÛIäÚØ � Ô5ÞE×�ßnÖAØÚÔªØÚÙÔôàAå�Ô5äÚäo×�Û � ÙùØ.Ù è Ô5Ù�Ô5Ü\Ô � Ô5Ù�Üù×hæ¯ßÆäÚÛIàhàêÛ5ìlÔi�ûØ.äÚà�×hÔuÖêàhÔu×�ß�ä.äÚØ�×�ß5î è æ�Ôuá\×�ßnÖ�þãá\Öhß�à�ß�Ù�×hàê×hæ¯ßªì7Ö�Ø�ß�Ù�Ü�äH���\Öhß
Ô5ÞnÞnØÚÜ¯ß�Ù�×�Ô5Ù�Ô5ä<�àhØ.ànî � æ¯ß�Û5×hæ¯ßnÖ�Ô5ÞnÞnØÚÜ¯ß�Ù�×�Ô5Ù�Ô5äH�¸à�ß�à�ÔuÖhßxÞEÛIÙ¹×hÔ5ØÚÙ�ß�ÜïØÚÙ ñ á�á�ß�Ù�Ü�ØÚÞEß�à1��Ô5Ù�Ü è î
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è éëêoìîíIïhð ÿ

Ç ò ó õ`öÈ÷Ìø õ��~ú û ÷Íüþý ÷ ö��ÍÊ � ��÷�� ü �
� ÿ�� õ½ÿ��l�0ö�ó

�kÙx×hæ�ß�×�ÖAÔ5Ü\Ø�×hØ�ÛIÙ�Ô5äÞnÔ5Ý�àhÔ5äÚØÚ×X�êå¥Û¸Ü¯ß�äÚà � Ô5ÞnÞnØ.Ü¯ß�Ù¹×hàoÔuÖAß
ÞEÛIÙ�àAØÚÜ¯ßnÖhß�Üx×�Û � ßÍÞnÔ5Ý�à�ß�Ü � �xÞ�æ�Ô5ØÚÙ�àòÛ5ì\ìeÔ5ØÚäÚÝ¯ÖAßvßn÷5ß�Ù¹×hà �ß�Ô5ÞAæçìeÔ5ØÚäÚÝ¯ÖAßêÜ�Ø�Öhß�ÞE×hä<�úÞnÔ5Ý\àhØÚÙ¯íª×hæ¯ßxÙ¯ß>�¸×�ÛIÙ¯ßxØÚÙô×hæ¯ß�ÞAæ�Ô5ØÚÙtî8�ÕÔuÖh×��lß>�¸á\äÚÔ5Ø.Ù¯ß�Ü � æ4�ã×hæ¯ß�à�ß�àhØÚå¥á ä�ß�å¥Û¸Ü¯ß�äÚà
ÔuÖhßÆÙ�Ûïä�ÛIÙ¯í5ßnÖêÔ5Ü¯ß2�Ý�Ôu×�ßªì7Û5Ö�×hæ�ß�å¥Û5ÖhßÆÞEÛIå¥á ä�ß>�øàhÛÞnØ�Û)�,×�ß�Þ�æ�Ù�ØÚÞnÔ5ä�àV�¸à�×�ß�å�à � ßÆÔuÖhßÆÔu×�×�ß�å�á�×hØÚÙ¯íï×�Û � Ý�ØÚäÚÜ×�Û¸Ü�Ô2�5î � æ¯ßxÜ�ß>� Ù�Ø�×hØ�ÛIÙïÛ5ìvÔ5ÞnÞnØÚÜ¯ß�Ù�×�ÞnÔ5Ý�àAÔu×hØ�ÛIÙøÙ¯ßnß�Ü�à"×�Û � ß�ß>�¸á\Ô5Ù�Ü¯ß�Ü � ß��5ÛIÙ�ÜïìeÔ5ØÚäÚÝ�Öhß�ßn÷5ß�Ù¹×hà�àhÛª×hæ�Ôu×�Ø�×
ØÚÙ�Þnä.Ý�Ü¯ß�àÍÞEÛIå¥á�ÛIÙ¯ß�Ù�×�ØÚÙ�×�ßnÖAÔ5ÞE×hØ�ÛIÙïÔ5ÞnÞnØÚÜ�ß�Ù¹×hà"Ô5Ù�ÜïØÚÙ�Ü\Ø�Öhß�ÞE×
Û5Ö"àV�¸à�×�ß�å�ØÚÞ�ÞnÔ5Ý\àhÔ5ätå¥ß�Þ�æ�Ô5Ù�ØÚàhåÆànî

� æ�ß+�\ÖAàh×"à�×�ßnáøØÚà"×�Ûªí5ß�Ù¯ßnÖ�Ô5äÚØ ³ ß�×hæ¯ßxÜ¯ß>�QÙ�Ø�×hØ�ÛIÙãÛ5ì�Ô5ÙûÔ5ÞnÞnØÚÜ�ß�Ù¹× [ î ñ ÙÖ$	�
���Q¾�!�Á&�ØÚà�Ô5ÙûÝ\Ù¯á\äÚÔ5Ù�Ù�ß�ÜïÔ5Ù�Ü
Ý�Ù�Ü�ß�àhØ�Öhß�Üªä�ÛIàhà
ßn÷5ß�Ù¹×nî � æ�Ôu×Íä�ÛIàhàlå�Ôc�ªØÚÙ�÷5ÛIä�÷5ß�æÝ�å�Ô5ÙOÜ¯ß�Ôu×hæãÔ5Ù�ÜúØÚÙ � Ý¯ÖD� �@� Ý¯×ÍØ�×Íå�Ô2�OÔ5äÚà�Û¥ØÚÙ�÷5ÛIä�÷5ßYÛ5×hæ¯ßnÖå�Ô � Û5Ö�ä�ÛIàhàhß�à�ØÚÙ�ÞnäÚÝ\Ü�ØÚÙ¯í�å�ØÚàhàhØÚÛIÙ � ß2��Ý�ØÚá\å¥ß�Ù�× � � Ù�Ô5Ù�ÞnØÚÔ5ä � Ô5Ù�ÜôØÚÙ¯ì�Û5ÖAå�Ôu×hØ�ÛIÙãä�ÛIàAà�ß�ànî

å$ÛIàhà�ß�à
Öhß�àhÝ�äÚ×�ì�ÖhÛIåÌÞEÛIå¥á�ÛIÙ¯ß�Ù¹×
ìeÔ5ØÚäÚÝ¯Öhß�à � Ü�ØÚàh×hÝ¯Ö � Ô5Ù�ÞEß�à�ß>�×�ßnÖ�Ù�Ô5äQ×�Û�×hæ�ßYàD�à�×�ß�å � ØÚÙ�×�ßnÖAÔ5ÞE×hØ�ÛIÙ\à
Ô5å�ÛIÙ¯íàV�¸à�×�ß�å ÞEÛIå¥á�ÛIÙ¯ß�Ù�×hà � Ô5Ù�Ü � ß�æ�Ô�÷ØÚÛ5ÖlÛ5ìòØÚÙ�Ü\Ø�÷Ø.Ü�Ý�Ô5ä�àV�¸à�×�ß�å ÞEÛIå�áQÛIÙ�ß�Ù¹×hàl×hæ\Ôu×�ä�ß�Ô5Üú×�ÛÆæ�Ô ³ ÔuÖAÜ�ÛIÝ�àlàV�¸à�×�ß�åà�×hÔu×�ß�ànîOý0�¯Ô5å¥á\ä�ß�àYÛ5ìlæ�Ô ³ ÔuÖ�Ü�à�ØÚÙ�Þnä.Ý�Ü¯ß�×hæ¯ß�Öhß�ä�ß�Ô5àhß¥Û5ì
×�Ûc�¸Ø.Þ�ÞAæ¯ß�åÆØÚÞnÔ5äÚà�ì�ÖhÛIå Ô5ÙëÛIØ.äoÖhß>� Ù¯ßnÖ,� � Ôãá\Ôu×hØ�ß�Ù�×
Öhß�ÞEß�Ø�÷¸ØÚÙ¯íãÔúä�ßn×hæ�Ô5äoÜ�ÛIà�ß¥Û5ì�å¥ß�Ü\ØÚÞnØÚÙ¯ß � × � ÛôÔ5Ø�Ö�ÞEÖAÔuì7×�÷¸Ø�ÛIäÚÔu×hØ.Ù¯íOåÆØÚÙ�ØÚå�Ý�å�à�ßná\ÔuÖAÔu×hØ�ÛIÙøÖAß2��Ý�ØÚÖhß�å¥ß�Ù�×hà � Ô5Ù�ÜÞEÛIå�å�Ý¯×�ßnÖ�×�Ö�Ô5ØÚÙãÜ¯ÛÛ5ÖAàlÛ5á�ß�Ù�ØÚÙ¯í � ßn× � ßnß�Ùôàh×hÔu×hØ�ÛIÙ�ànî��

�kÙõàV�¸à�×�ß�å�à�×hæ�ßnÛ5ÖD� � ß�å�ßnÖhí5ß�Ù¹×êá�ÖhÛ5á�ßnÖh×hØ�ß�à � àAÝ�ÞAæõÔ5àxàhÔuì�ßn×X� � ÔuÖAØÚà�ß¥ì�ÖhÛIå½×hæ¯ßªØÚÙ¹×�ßnÖ�Ô5ÞE×hØ�ÛIÙ�à�Ô5å¥ÛIÙ�íï×hæ¯ß
àV�¸à�×�ß�åËÞEÛIå¥á�ÛIÙ¯ß�Ù¹×hà�î � æ¯ß�ß�å¥ßnÖAí5ß�Ù¹×
á�ÖhÛ5á�ßnÖh×hØ�ß�à�ÔuÖhß"ÞEÛIÙ�×�ÖhÛIäÚä�ß�Ü � ��Ø.å¥á�ÛIàhØÚÙ¯í�ÞEÛIÙ�à�×�Ö�Ô5ØÚÙ¹×hà�ÛIÙÆ×hæ�ß � ß�æ�Ô�÷4�Ø�Û5Ö�Û5ì�Ô5Ù�ÜçØÚÙ�×�ßnÖAÔ5ÞE×hØ�ÛIÙ�àYÔ5å¥ÛIÙ�íO×hæ�ß�ÞEÛIå¥á�ÛIÙ¯ß�Ù�×hànîêð¸Ôuì�ßn×X�û×hæ¯ß�Ù � ß�ÞEÛIå�ß�à�Ô��,��Á&À#%���Qá\ÖhÛ � ä�ß�å � æ¯ßnÖhß�×hæ¯ßí5ÛIÔ5äVÛ5ìò×hæ¯ß�ÞEÛIÙ¹×�ÖhÛIä$ØÚà
×�Û�ß�Ù�ì7Û5ÖAÞEß�×hæ�ßYàAÔuì7ßn×��OÞEÛIÙ�àh×�ÖAÔ5ØÚÙ�×hànî ñ ÞnÞnØÚÜ¯ß�Ù�×hàÍÖhß�àhÝ�ä�×
ì�ÖhÛIå ØÚÙ�Ô5Ü¯ß2�Ý�Ôu×�ßYÞEÛIÙ¹×�ÖAÛIäVÛ5Ö
ß�Ù¯ì�Û5ÖAÞEß�å¥ß�Ù�×lÛ5ì$àhÔuì�ßn×X�4�,Öhß�äÚÔu×�ß�ÜïÞEÛIÙ\à�×�ÖAÔ5ØÚÙ�×hàÍÛIÙO×hæ¯ß�Ü¯ßn÷5ß�ä�Û5á\å¥ß�Ù�× � Ü¯ß�àhØÚíIÙ � Ô5Ù\ÜªÛ5á�ßnÖAÔu×hØÚÛIÙªÛ5ìò×hæ¯ß�àV�¸à�×�ß�åãî

ñ ×E�Íæ¯Û5á\Ô5ä � ×hæ¯ß�àhÔuì�ßn×X�úÞEÛIÙ�à�×�Ö�Ô5ØÚÙ¹×Í×hæ�Ôu× � Ô5àÍ÷ØÚÛIäÚÔu×�ß�Ü � Ô5àÍ×hæ�Ôu×Í×hæ¯ß.�^� è å�Ý�à�×lÙ¯Û5×lÞEÛIå¥ß�ØÚÙúÞEÛIÙ�×hÔ5ÞE×
� Ø�×hæ � Ôu×�ßnÖ�îÈ�{Ù©×hæ�ß��ûÔuÖAà���ÛIäÚÔuÖOå$Ô5Ù\Ü¯ßnÖ � ×hæ¯ßïàhÔuì�ßn×X�ÁÞEÛIÙ�à�×�Ö�Ô5ØÚÙ¹× � Ô5à�×hæ\Ôu×�×hæ¯ßôà�á Ô5ÞEß�ÞEÖAÔuì7×ªåxÝ�àh×ÆÙ¯Û5×
ØÚå¥á Ô5ÞE×o×hæ¯ß�á\äÚÔ5Ù�ßn×ÕàAÝ¯ÖhìeÔ5ÞEß � Ø�×hæ¥å¥Û5ÖAßl×hæ�Ô5ÙÆÔ�å�Ô[�¯ØÚå�Ý�å ì�Û5ÖAÞEß5î��{Ù�×hæ¯ß � Ôu×hÞAæªÞAæ¯ß�åÆØÚÞnÔ5ä�Öhß�Ô5ÞE×�Û5Ö�ß>�¸Ô5å�á\ä�ßÔ5ÞnÞnØÚÜ¯ß�Ù�×�ØÚÙ è æ�Ôuá�×�ßnÖ�é � ÛIÙ¯ß�àhÔuì�ßn×X�øÞEÛIÙ�à�×�ÖAÔ5ØÚÙ�×YØÚàYÔªäÚØ.å�Ø�×hÔu×hØ�ÛIÙûÛIÙç×hæ¯ßx×�ß�å�áQßnÖ�Ôu×hÝ¯Öhß�Û5ìv×hæ¯ß¥ÞEÛIÙ�×�ß�Ù¹×hà�Û5ì
×hæ¯ß�ÖAß�Ô5ÞE×�Û5Ö�î

� æ�ß
á\ÖhÛ � ä�ß�å ×hæ¯ß�Ù � ß�ÞEÛIå¥ß�àoÛIÙ¯ßÍÛ5ìQÞEÛIÙ¹×�ÖhÛIä � æ¯ßnÖhßÍ×hæ¯ßÍí5ÛIÔ5ä�ØÚà�×�Û�ÞEÛIÙ�×�ÖhÛIä¸×hæ¯ß � ß�æ�Ô�÷Ø�Û5ÖÕÛ5ì ×hæ¯ß�àV�¸à�×�ß�å
� �ëß�Ù¯ì7Û5Ö�ÞnØÚÙ¯íô×hæ�ßªàhÔuì�ßn×X� ÞEÛIÙ\à�×�ÖAÔ5ØÚÙ�×hà�ØÚÙõØ�×hà�Ü¯ß�àhØ�íIÙùÔ5Ù�ÜùÛ5áQßnÖ�Ôu×hØ�ÛIÙVî è ÛIÙ�×�ÖhÛIäÚà�åxÝ\à�× � ßÆß�àh×hÔ � äÚØÚàhæ�ß�Üë×�Û
Ô5ÞnÞEÛIå¥á\ä.ØÚàhæ¥×hæ�Ø.àoí5ÛIÔ5ä)î � æ¯ß�àhß�ÞEÛIÙ¹×�ÖAÛIäÚà�Ù¯ßnß�ÜªÙ¯Û5×�Ù�ß�ÞEß�àhàhÔuÖAØÚä<��ØÚÙ�÷5ÛIä�÷5ß�Ôxæ�Ý\å�Ô5Ù¥Û5ÖÍÔ5Ý¯×�ÛIå�Ôu×�ß�ÜOÞEÛIÙ¹×�ÖhÛIä.ä�ßnÖ�îè ÛIå¥á�ÛIÙ¯ß�Ù�× � ß�æ�Ô�÷Ø�Û5Ö ó ØÚÙ�ÞnäÚÝ\Ü�ØÚÙ¯í
ì�Ô5Ø.äÚÝ¯Öhß�à
�QÔ5Ù\ÜêÝ�Ù�àAÔuì7ßvØÚÙ�×�ßnÖAÔ5ÞE×hØ�ÛIÙ\àòå�Ôc� � ß�ÞEÛIÙ¹×�ÖAÛIäÚä�ß�Ü�×hæ�ÖhÛIÝ¯íIæ�á\æ4�¸àhØÚÞnÔ5ä

]�� b)i{d$p�w\��i{�uma`cd,`cp�m~bV�~b)ik��`cm"d,_~`cbt�5pnp�� Ï fAmY�5i�w�p��~m~��`cm � |a|5ikmu��`�� � ���� f
��fhzg�ab$fAz,ivjlpAz,i Ï fAz,isw��~}c}����ai{�~m~i���`�m��Q_uf�|�d,i{z �
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Ü¯ß�àhØÚíIÙNM�×hæ¯ÖhÛIÝ�íIæãá�ÖhÛ¸ÞEß�àhà ó àAÝ�ÞAæûÔ5à�å�Ô5ÙÝ¯ìeÔ5ÞE×hÝ¯ÖAØÚÙ¯í¥á\ÖhÛÞEß�àAà�ß�à�Ô5Ù�Üôá�ÖhÛ¸ÞEß�Ü�Ý¯Öhß�àAM�å�Ô5ØÚÙ�×�ß�Ù�Ô5Ù�ÞEßêá\ÖhÛÞEß�àAà�ß�à�M
Ô5Ù�ÜûÛ5á�ßnÖAÔu×hØ�ÛIÙ�à
�
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ÞEÛIå¥á\Ý�×�ßnÖ�×�ÛÆÞEÛIÙ�×�ÖhÛIät×hæ¯ßê÷~Ô5ä�÷5ßêÛ5áQß�Ù\ØÚÙ¯í�Ô5Ù�ÜïÞnä�ÛIàhØ.Ù¯í¥Û5ÖAÜ¯ßnÖ�Ø.Ù�à�×�ß�Ô5ÜúÛ5ìoÔ�àhØÚå�á\ä�ßYå¥ß�ÞAæ�Ô5Ù\ØÚÞnÔ5ätØÚÙ�×�ßnÖAä�Û¸Þ:[Qî��æ�ØÚä�ßãàhØ.å¥á\ä�ßúß�W¯Ô5å¥á\ä�ß�à�ÔuÖAßôÝ�à�ß�ÜÁæ�ßnÖhßãì7Û5ÖÆá�ÖAÔ5ÞE×hØÚÞnÔ5älÖAß�Ô5à�ÛIÙ�à�MÍ×hæ¯ßôÞEÛIå�á\ä�ß�W¯Ø�×iP Û5ìYÛIÝ¯ÖÆÜ¯ß�àhØÚíIÙ�à¥ØÚà
Öhß�Ô5Þ�æ�ØÚÙ¯í Ô5Ù�Ü©ß�W¯ÞEßnß�Ü�ØÚÙ¯íù×hæ¯ßûäÚØ.å�Ø�×hà�Û5ì�ÛIÝ¯ÖOØÚÙ¹×�ß�ä.ä�ß�ÞE×hÝ�Ô5ä�å�Ô5Ù\Ôuí5ß�ÔYR\ØÚäÚØ�×�P�Z�Ø�×hæÁÔ Öhß�àhÝ�ä�×hØ.Ù¯íõØÚÙ�ÞEÖhß�Ô5àhßôØÚÙ
ÞEÛIå¥á�ÛIÙ¯ß�Ù�×xØÚÙ�×�ßnÖAÔ5ÞE×hØ�ÛIÙ Ô5ÞnÞnØÚÜ¯ß�Ù�×hà�Ô5Ù�Ü äÚÔ5ÞQ[ëÛ5ìlß�Ù¯ì�Û5ÖAÞEß�å¥ß�Ù�×xÛ5ìl×hæ¯ßOà\P¸à�×�ß�å�àAÔuì7ßn×�P ÞEÛIÙ�à�×�ÖAÔ5Ø.Ù¹×hànîïý�÷5ß�Ù
×hæ¯ßøÖhß�äÚÔu×hØÚ÷5ß�älP¢àhØ.å¥á\ä�ßçÞEÛIå¥á\Ý¯×�ßnÖ\U�R Ô5à�ß�Ü�R\Ôu×hÞAæ¼ÞAæ¯ß�å�Ø.ÞnÔ5äYÖhß�Ô5ÞE×�Û5Öô÷uÔ5ä�÷5ßõÞEÛIÙ�×�ÖhÛIä�Ü¯ß�àhØ�íIÙ�ÖAß�àhÝ�ä�×�ß�Ü�ØÚÙ�Ô
ÞEÛIå¥á�ÛIÙ¯ß�Ù�×�ØÚÙ¹×�ßnÖ�Ô5ÞE×hØ�ÛIÙøÔ5ÞnÞnØÚÜ¯ß�Ù�×nî d æ¯ßnÖhß�ÔuÖhß�Û5ì7×�ß�Ùø÷5ßnÖQPôí5ÛÛÜçÖhß�Ô5à�ÛIÙ\à"×�ÛãÝ�àhß�Ô5ÞE×hØ�÷5ß�ÞEÛIÙ�×�ÖhÛIäÚà�Ø.Ù�à�×�ß�Ô5Ü
Û5ì�á\Ô5àhàhØ�÷5ß�ÛIÙ�ß�à�M\ØÚÙ�Þnä.Ý�Ü�ØÚÙ¯í�ØÚÙ�ÞEÖhß�Ô5àhß�Üúì�Ý�Ù\ÞE×hØ�ÛIÙ�Ô5äÚØ�×�P�M¯å¥Û5Öhß��\ß�W¯ØlR\Ø.äÚØ�×iP�Ø.ÙãÜ¯ß�àhØ�íIÙNM¯ÔYR\Ø.äÚØ�×iPª×�Û�Û5á�ßnÖAÔu×�ß�Ûa÷5ßnÖ
äÚÔuÖhí5ßçÜ�ØÚà�×hÔ5Ù\ÞEß�à�M=Z�ß�Ø�íIæ�×ÆÖAß�Ü�Ý�ÞE×hØ�ÛIÙNMÍÔ5Ù�Ü¢à�Û ÛIÙ¯ß5î �ÍÝ¯×ª×hæ¯ßûÜ�ØlnªÞnÝ�ä�×�P Û5ì�×hæ¯ßûß�Ù¯íIØÚÙ¯ßnßnÖAØ.Ù¯íëá�ÖhÛ�R\äÚß�å�ØÚà
ØÚÙ�ÞEÖAß�Ô5à�ß�ÜïÔ5Ù�Üãå¥Û5ÖAß�á�Û5×�ß�Ù¹×hØÚÔ5ätì7Û5Ö�Ü�ß�àhØ�íIÙúßnÖhÖhÛ5Ö"ØÚà�ØÚÙ�×�ÖhÛ¸Ü�Ý�ÞEß�ÜVî

ñ àhØÚå�ØÚä.ÔuÖ�ÔuÖhíIÝ�å�ß�Ù¹×�ÞnÔ5Ù�R�ßYå�Ô5Ü¯ßYì7Û5Öl×hæ�ßYØ.Ù¹×�ßnÖAÔ5ÞE×hØÚÛIÙ�à�RQßn×�Z�ßnß�ÙïÛ5áQßnÖ�Ôu×�Û5ÖAàlÔ5Ù�ÜO×hæ¯ßYá�ÖhÛ¸ÞEß�àhà�ß�àÍ×hæ¯ß�P
ÞEÛIÙ�×�ÖhÛIä)î è Û�Û�[1� ¹ X	��àhÝ¯í5í5ß�à�×hàx×hæ�Ôu×�Z"æ¯ß�ÙõÞEÛIÙ�×�ÖhÛIäÚàjZ�ßnÖhßÆá�ÖAØÚå�ÔuÖ�ØÚälPôå¥ß�Þ�æ�Ô5Ù�ØÚÞnÔ5ä�Ô5Ù�ÜfZ
ßnÖhßÆÛ5á�ßnÖAÔu×�ß�Ü�RaP
á�ßnÛ5á\ä�ß¥ä�Û¸ÞnÔu×�ß�ÜõÞnä�ÛIà�ß¥×�Ûô×hæ¯ß¥Û5á�ßnÖAÔu×hØÚÙ¯íúá�ÖhÛ¸ÞEß�àhà�M$á�ÖhÛAW¯ØÚå�ØÚ×iPûÔ5ä.ä�ÛSZ
ß�Üëà�ß�Ù�à�Û5ÖQPûá�ßnÖAÞEßná�×hØÚÛIÙøÛ5ì�×hæ¯ß�àh×hÔu×hÝ�à
Û5ì�×hæ¯ßªá�ÖhÛ¸ÞEß�àhàx÷ØÚÔçÜ�Ø�ÖAß�ÞE×êá\æaPàAØÚÞnÔ5ävì�ßnß�ÜJR\Ô5ÞQ[ àhÝ�Þ�æùÔ5à�÷¸ØlR�ÖAÔu×hØ�ÛIÙ6M�à�ÛIÝ\Ù�ÜNMÕÔ5Ù�Ü ×�ß�å�áQßnÖ�Ôu×hÝ¯Öhß5îu�YØÚàhá\äÚÔAP¸àZ
ßnÖhßOÜ\Ø�Öhß�ÞE×hälPøäÚØÚÙJ[5ß�Ü ×�Ûû×hæ�ßÆá�ÖhÛ¸ÞEß�àhàxÔ5Ù�Ü�Z
ßnÖhßOß�àhà�ß�Ù�×hØÚÔ5äÚälPëÔôá\æ_P¸àhØÚÞnÔ5ä�ß�W×�ß�Ù\àhØ�ÛIÙõÛ5ì"Ø�×nî��¯Û5Ö�ß�W¸Ô5å�á\ä�ß�M
×hæ¯ß<� Ø.Þ:[5ßnÖ�Û5ìÕÔ�íIÔ5Ý¯í5ßêÙ¯ßnß�Ü\ä�ß�ØÚÙú×hæ¯ß�ÞnÔYRïÛ5ìÕÔ�×�ÖAÔ5ØÚÙãØÚÙ\Ü�ØÚÞnÔu×�ß�Ü ó ¶S��×hæ¯ß�ß�Ù¯íIØ.Ù¯ß�÷~Ô5äÚ÷5ß�àbZ�ßnÖAß�Û5áQß�Ù\ØÚÙ¯í¥Ô5Ù�Ü
Þnä�ÛIàhØ.Ù¯íªØÚÙûÖhß�à�á�ÛIÙ�àhßx×�ÛúàhäÚØ�íIæ�×�á�Öhß�àhàhÝ�Öhß�� Ý\ÞE×hÝ�Ôu×hØ�ÛIÙ�à�M ó é	��×hæ¯ß�íIÔ5Ý¯í5ßkZ
Ô5à�ÞEÛIÙ\Ù¯ß�ÞE×�ß�Üø×�Ûú×hæ¯ßxß�Ù�íIØÚÙ¯ß�M ó Ó �
×hæ¯ßYá�ÛIØÚÙ�×hØÚÙ¯íxØ.Ù�Ü�ØÚÞnÔu×�Û5Ö=ZÍÔ5àÍì7Öhßnß�M¸ßn×hÞuî��{ÙO×hæ�ØÚà,ZÍÔAP�M�×hæ¯ß�Ü�Ø.à�á\äÚÔSPà�á�ÖhÛa÷ØÚÜ�ß�ÜªÔ�ÖAØ.ÞAæúà�ÛIÝ¯ÖAÞEßYÛ5ì�ØÚÙ¯ì�Û5ÖAå�Ôu×hØ�ÛIÙ
ÔYR�ÛIÝ¯×l×hæ¯ßêÞEÛIÙ�×�ÖhÛIäÚäÚß�Üãá�ÖhÛ¸ÞEß�àhà�Ô5Ù�Üú×hæ�ßêà�×hÔu×�ßêÛ5ì�×hæ¯ßêÜ\ØÚà�á\äÚÔSPà
×hæ¯ß�åÆà�ß�ä�÷5ß�ànî
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��ØÚíIÝ¯Öhß ¹ î<¶Yg=}YáQßnÖ�Ôu×�Û5Ö�æ�Ô5à�Ü�ØÚÖhß�ÞE×lá�ßnÖAÞEßná�×hØ�ÛIÙúÛ5ìÕá�ÖhÛ¸ÞEß�àhàlÔ5Ù�Üôå¥ß�ÞAæ�Ô5Ù\ØÚÞnÔ5ätÞEÛIÙ�×�ÖhÛIäÚà

d æ�ßªØÚÙ�×�ÖhÛ¸Ü�Ý�ÞE×hØ�ÛIÙ Û5ì�ß�ä�ß�ÞE×�ÖhÛIå¥ß�Þ�æ�Ô5Ù�ØÚÞnÔ5äÍÞEÛIÙ�×�ÖhÛIäÚà�Ô5äÚä�ÛvZ�ß�Ü Û5á�ßnÖAÔu×�Û5ÖAàx×�ÛëÞEÛIÙ¹×�ÖAÛIä�á\ÖhÛÞEß�àAà�ß�àêì�ÖhÛIå Ô
í5Öhß�Ôu×�ßnÖ�Ü�Ø.à�×hÔ5Ù�ÞEß ó R�Û5×hæçá\æaPàAØÚÞnÔ5ä$Ô5Ù�ÜçÞEÛIÙ�ÞEßná�×hÝ\Ô5äV��×hæ�Ô5Ùôá�ÛIàhàAØlR\ä�ß�Z�ØÚ×hæôá\Ý�Öhßêå¥ß�Þ�æ�Ô5Ù�ØÚÞnÔ5äÚä�PïäÚØÚÙJ[5ß�ÜûÞEÛIÙqU
×�ÖhÛIäÚà�î d æ�Ôu×ªÜ�ØÚà�×hÔ5Ù�ÞEß�Mlæ¯ÛvZ�ßn÷5ßnÖSM�å¥ß�Ô5Ù¹×ª×hæ�Ôu×ÆÛ5á�ßnÖAÔu×�Û5Ö�àÆä�ÛIà�×ªÔ ä�Û5×�Û5ì�Ü�ØÚÖhß�ÞE×ÆØÚÙ¯ì�Û5ÖAå�Ôu×hØÚÛIÙ©ÔYRQÛIÝ�×�×hæ¯ß
á�ÖhÛ¸ÞEß�àhà ´ ×hæ¯ß�PªÞEÛIÝ�ä.ÜOÙ�Û�ä�ÛIÙ�í5ßnÖ�à�ß�Ù�à�ßY×hæ¯ßYá�ÖhÛ¸ÞEß�àhàÍà�×hÔu×�ß�Ü�ØÚÖhß�ÞE×hälPÆÔ5Ù�ÜO×hæ¯ß�ÞEÛIÙ�×�ÖhÛIätÔ5Ù�ÜúÜ�Ø.à�á\äÚÔSP�àhÝ¯ÖhìeÔ5ÞEß�à
Ù¯ÛôäÚÛIÙ¯í5ßnÖ�á�ÖhÛa÷Ø.Ü¯ß�ÜëÔ5à�ÖAØ.ÞAæõÔïàhÛIÝ¯ÖAÞEß¥Û5ìlØÚÙ¯ì�Û5ÖAå�Ôu×hØ�ÛIÙëÔYR�ÛIÝ¯×ê×hæ¯ß¥á�ÖhÛ¸ÞEß�àhà�Û5Öê×hæ¯ßÆà�×hÔu×�ßªÛ5ì
×hæ�ßÆÞEÛIÙ¹×�ÖAÛIäÚà
×hæ¯ß�å�àhß�ä�÷5ß�ànî d æ¯ßãà\P¸à�×�ß�å�Ü�ß�àhØ�íIÙ¯ßnÖAà¥æ\Ô5ÜT×�Û à\P¸Ù¹×hæ¯ß�àAØ ³ ßïÔ5Ù�Ü©á�ÖAÛ�÷¸ØÚÜ¯ßãÔ5Ù©ØÚå�Ôuí5ßïÛ5ì�×hæ¯ßãá�ÖAÛÞEß�àhàÆà�×hÔu×�ß
×�Ûç×hæ¯ßÆÛ5á�ßnÖAÔu×�Û5ÖAà�î ñ Ù ØÚå¥á�Û5Öh×hÔ5Ù�×êÙ¯ß�ZËà�ÛIÝ¯ÖAÞEßªÛ5ì�Ü¯ß�àhØÚíIÙõßnÖhÖhÛ5Ö�à�ZÍÔ5à�Ø.Ù¹×�ÖhÛ¸Ü�Ý�ÞEß�ÜrRaPë×hæ¯ßOÙ¯ßnß�Üùì7Û5Ö�×hæ¯ß
Ü¯ß�àhØÚíIÙ¯ßnÖAàÍ×�Û�Ü¯ßn×�ßnÖAåÆØÚÙ¯ß�R�ßnì7Û5ÖAß�æ�Ô5Ù�ÜeZ�æ�Ôu×�ØÚÙ�ì7Û5ÖAåÆÔu×hØ�ÛIÙO×hæ¯ß�Û5á�ßnÖAÔu×�Û5Ö>Z
ÛIÝ�äÚÜúÙ¯ßnß�ÜïÝ\Ù�Ü¯ßnÖ�Ô5äÚä�ÞEÛIÙ�Ü�ØÚ×hØ�ÛIÙ�à
×�ÛxàAÔuì7ß�älP¥ÞEÛIÙ�×�ÖhÛIä ×hæ¯ß�á�ÖhÛ¸ÞEß�àhànî��{ì�×hæ¯ß�Ü¯ß�àhØÚíIÙ¯ßnÖAàvæ�Ô5ÜªÙ¯Û5×�Ô5Ù�×hØÚÞnØ�á\Ôu×�ß�ÜªÔ�á\ÔuÖA×hØÚÞnÝ�äÚÔuÖ�àAØ�×hÝ�Ôu×hØ�ÛIÙ�ÞEÛIÝ\äÚÜ¥Û¸ÞnÞnÝ¯Ö
Ô5Ù�Üëá\ÖhÛ�÷¸ØÚÜ¯ß�Üëì�Û5ÖêØ�×xØÚÙø×hæ¯ß�Û5ÖAØÚíIØÚÙ�Ô5äoà\P¸à�×�ß�å�Ü�ß�àhØ�íIÙNMò×hæ¯ß�Pëå�Ø�íIæ�×�Ô5äÚà�ÛôÙ¯Û5×xÔ5Ù¹×hØÚÞnØÚá\Ôu×�ß�×hæ¯ßÆÙ�ßnß�ÜõÛ5ìÍ×hæ¯ß



Ò�� !#"%$'&'(*),+.-0/1$32 4526(*),7�298:(*"%)<;=+>)<(@?A!CB@?D)±¸E;=FG!*$IH*2J$%KL?�(%4
Û5á�ßnÖAÔu×�Û5ÖAà�ì7Û5Ö�Ø.Ù¯ì7Û5Ö�å�Ôu×hØ�ÛIÙúÔYR�ÛIÝ¯×�Ø�×�Ü�Ý¯Ö�ØÚÙ¯í�Û5áQßnÖ�Ôu×hØ�ÛIÙ�ànî

Synthesized Perception
Operator

Displays

Controls

Sensors

Actuators

Process

�ÕØ�íIÝ¯Öhß ¹ î�é0g=}�á�ßnÖAÔu×�Û5Ö�æ�Ô5à�Ø.Ù�Ü�Ø�Öhß�ÞE×lØÚÙ�ì7Û5ÖAåÆÔu×hØ�ÛIÙãÔYR�ÛIÝ¯×lá�ÖhÛ¸ÞEß�àhà�à�×hÔu×�ß�Ô5Ù�ÜãØÚÙ�Ü\Ø�Öhß�ÞE×lÞEÛIÙ¹×�ÖAÛIäÚà

��ß�àhØ�íIÙ�ßnÖAàªÔ5ä.à�Û æ�Ô5Üâ×�Ûùá�ÖAÛ�÷¸ØÚÜ¯ßïì�ßnß�ÜJR\Ô5ÞQ[©ÛIÙâ×hæ¯ßçÔ5ÞE×hØ�ÛIÙ�àªÛ5ìY×hæ¯ßôÛ5á�ßnÖAÔu×�Û5ÖAàOÔ5Ù�ÜâÛIÙ¢Ô5ÙaP©ì�Ô5Ø.äÚÝ¯Öhß�à
×hæ�Ôu×�å�ØÚíIæ¹×�æ�Ô�÷5ß�ÛÞnÞnÝ�ÖhÖhß�ÜVî d æ¯ß¥ÞEÛIÙ¹×�ÖAÛIäÚà�ÞEÛIÝ�äÚÜøÙ¯ÛvZ3R�ß�Û5áQßnÖ�Ôu×�ß�Ü�Z�Ø�×hæ¯ÛIÝ¯×Y×hæ¯ß¥Ü¯ß�àAØ�Öhß�ÜçßEüQß�ÞE×êÛIÙë×hæ¯ß
á�ÖhÛ¸ÞEß�àhà�MtÔ5Ù\Üû×hæ�ß¥Û5áQßnÖ�Ôu×�Û5ÖAà�å�Ø�íIæ�×�Ù¯Û5×<[Ù¯ÛvZ ÔYR�ÛIÝ¯×�Ø�×nî ñ ÞnÞnØÚÜ¯ß�Ù�×hà�à�×hÔuÖh×�ß�Üë×�ÛãÛ¸ÞnÞnÝ¯Ö�Ü�Ý�ßx×�ÛïØÚÙ\ÞEÛ5ÖhÖhß�ÞE×
ì�ßnß�ÜJR\Ô5Þ:[Qî�¯Û5Ö"ß�W¸Ô5å�á\ä�ß�M�å�Ô � Û5Ö�Ô5ÞnÞnØÚÜ¯ß�Ù�×hà ó ØÚÙ\ÞnäÚÝ�Ü�ØÚÙ�í d æ¯ÖAßnß��çØÚä�ß��kàhäÚÔ5Ù�Ü^��æ\Ô�÷5ßêØÚÙ�÷5ÛIä�÷5ß�Üã×hæ�ß�Û5áQßnÖ�Ôu×�Û5ÖAà
ÞEÛIå�å�Ô5Ù\Ü�ØÚÙ¯í�ÔÆ÷~Ô5ä�÷5ßx×�ÛÆÛ5á�ß�ÙôÔ5Ù\ÜãÖhß�ÞEß�Ø�÷¸ØÚÙ¯í�ì�ßnß�ÜJR\Ô5ÞQ[ã×hæ�Ôu×�×hæ�ß�÷~Ô5äÚ÷5ßxæ�Ô5ÜôÛ5áQß�Ù�ß�ÜNM9Z�æ¯ß�ÙôØÚÙãÖhß�Ô5äÚØÚ×iPãØ�×
æ�Ô5ÜøÙ¯Û5×nî.�kÙç×hæ�ØÚà�ÞnÔ5à�ß¥Ô5Ù�ÜçÛ5×hæ¯ßnÖAà�MV×hæ¯ß�÷uÔ5ä�÷5ß�à<Z�ßnÖAß�Z"Ø�Öhß�Üû×�ÛOá\ÖhÛ�÷¸ØÚÜ¯ßxì7ßnß�ÜJR Ô5Þ:[ô×hæ\Ôu×�á�ÛvZ�ßnÖ�æ�Ô5Ü�R�ßnß�Ù
Ôuá�á\ä.Ø�ß�Üõ×�Ûø×hæ¯ßO÷~Ô5äÚ÷5ß�McR\Ý¯×�Ù¯Û5×�×hæ�Ôu×x×hæ�ßO÷uÔ5ä�÷5ßúæ�Ô5ÜTÔ5ÞE×hÝ�Ô5äÚälP Û5áQß�Ù�ß�ÜVî��"Û5×�ÛIÙ�älPõÞEÛIÝ�ä.Ü ×hæ¯ßãÜ¯ß�àAØ�íIÙ Û5ì
×hæ¯ßxì7ßnß�ÜJR Ô5Þ:[ôÔYR�ÛIÝ¯×�àAÝ�ÞnÞEß�àhàYÔ5Ù�ÜïìeÔ5ØÚäÚÝ�Öhß�àlÛ5ìvÞEÛIÙ�×�ÖhÛIäòÔ5ÞE×hØÚÛIÙ�à>R�ß�å�ØÚàhä�ß�Ô5Ü\ØÚÙ¯í¥ØÚÙï×hæ�ß�à�ßxà\P¸à�×�ß�å�àAM�R\Ý�×�×hæ¯ß
Öhßn×hÝ¯Ö�ÙãäÚØÚÙJ[¸à�Z�ßnÖhßxÔ5äÚà�ÛÆàhÝ9R � ß�ÞE×l×�ÛÆì�Ô5ØÚä.Ý¯Öhß5îý�ä�ß�ÞE×�ÖhÛIå¥ß�Þ�æ�Ô5Ù�ØÚÞnÔ5äòÞEÛIÙ¹×�ÖhÛIä.à�Öhß�äÚÔ�W¸ß�ÜïÞEÛIÙ�àh×�ÖAÔ5ØÚÙ�×hà�ÛIÙã×hæ¯ßxà\Pàh×�ß�å Ü¯ß�àhØÚíIÙïÔ5äÚä�ÛvZ�ØÚÙ¯í�í5Öhß�Ôu×�ßnÖ�ì�Ý\Ù�ÞE×hØ�ÛIÙqU
Ô5äÚØ�×�P5î ñ ×�×hæ¯ßªàhÔ5å�ßª×hØÚå�ß�Mò×hæ¯ß�PõÞEÖAß�Ôu×�ß�Ü©Ù¯ß�Z á�ÛIàhàhØ�R\ØÚäÚØ�×hØÚß�à"ì�Û5ÖxÜ�ß�àhØ�íIÙ¯ßnÖ�Ô5Ù�Ü Û5á�ßnÖAÔu×�Û5Ö�ßnÖhÖhÛ5Ö�×hæ�Ôu×�æ�Ô5Ü
Ù¯Û5×"ß�W¸ØÚàh×�ß�ÜôÛ5Ö'Z�ßnÖAß�å�Ý�ÞAæçä�ß�àhà"äÚØl[5ß�älPãØÚÙôå¥ß�ÞAæ�Ô5Ù\ØÚÞnÔ5äÚälPïÞEÛIÙ�×�ÖhÛIäÚä�ß�Üûà\P¸à�×�ß�å�ànî d æ¯ßxäÚÔu×�ßnÖYØÚÙ�×�ÖhÛ¸Ü�Ý�ÞE×hØ�ÛIÙãÛ5ì
ÞEÛIå¥á\Ý�×�ßnÖ�Ô5Ù�ÜëÜ�Ø�íIØ�×hÔ5äÕÞEÛIÙ�×�ÖhÛIäÚà�Ô~ü�Û5ÖAÜ¯ß�ÜëÔ5Ü�Ü\Ø�×hØ�ÛIÙ�Ô5äÕÔ5Ü¯÷uÔ5Ù¹×hÔuí5ß�àxÔ5Ù�ÜçÖhß�å¥Ûa÷5ß�Üõßn÷5ß�Ùëå¥Û5Öhß�ÞEÛIÙ\à�×�ÖAÔ5ØÚÙ�×hà
ÛIÙã×hæ¯ß�ÞEÛIÙ�×�ÖhÛIätà\P¸à�×�ß�å Ü�ß�àhØ�íIÙ ´ Ô5Ù\ÜOØ.Ù¹×�ÖhÛ¸Ü�Ý�ÞEß�Üúå¥Û5ÖAß�áQÛIàAàhØlR\ØÚä.Ø�×iP�ì�Û5ÖlßnÖhÖhÛ5Ö�î���ÖhÛAW¯ØÚå�Ø�×�PªØÚÙúÛIÝ�ÖlÛIäÚÜãå¥ß�U
ÞAæ\Ô5Ù�ØÚÞnÔ5ä$à:Pà�×�ß�åÆà�á�ÖhÛa÷Ø.Ü¯ß�ÜúÖAØÚÞ�æïà�ÛIÝ¯ÖAÞEß�à�Û5ìÕì7ßnß�ÜJR Ô5Þ:[ã×hæ�Ôu×�ØÚÙ¹÷5ÛIäÚ÷5ß�ÜïÔ5äÚå¥ÛIà�×"Ô5äÚäVÛ5ìÕ×hæ¯ßêà�ß�Ù\à�ß�à�M\ß�Ù\ÔYR\äÚØÚÙ¯í
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ÞEÛIå�å�Ô5Ù\Ü�àl×�ÛÆå¥Û5ÖAß�Öhß�Ô5Ü�ØÚä�PÆÔ5ÞAæ�ØÚßn÷5ßxØ�×hàlí5ÛIÔ5ä.ànî

K�Ûa÷5ßnÖAÙ�å¥ß�Ù�×�M¸í5ß�Ù¯ßnÖAÔ5ä ØÚÙ�Ü�Ý�àh×�Ö:P�í5ÖhÛIÝ¯á à�M¹Ô5Ù�Ü¥×hæ�ß�ÞEÛIÝ¯Öh×�à:Pà�×�ß�å ÔuÖhß�×hæ¯ß�×�Û5áÆ×iZ
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inspections

Hazard Analyses

Documentation

Design Rationale

Company

Resources
Standards

Safety Policy Operations Reports

Management
Operations

Resources
Standards

Safety Policy

Incident Reports
Risk Assessments
Status Reports

Safety−Related Changes

Test reports

Test Requirements
Standards

Review Results

Safety Constraints

Implementation

Hazard Analyses

Progress Reports

Safety Standards Hazard Analyses
Progress Reports

Design, 
Work Instructions Change requests

Audit reports

Problem reports

Maintenance

Congress and Legislatures

Legislation

Company

Congress and Legislatures

Legislation

Legal penalties
Certification
Standards
Regulations

Government Reports
Lobbying
Hearings and open meetings
Accidents

Case Law
Legal penalties
Certification
Standards
Regulations

Accidents and incidents

Government Reports
Lobbying
Hearings and open meetings
Accidents

Whistleblowers
Change reports
Maintenance Reports
Operations reports
Accident and incident reports

Change Requests
Performance Audits

Hardware replacements
Software revisions

Hazard Analyses
Operating Process

Case Law

SYSTEM DEVELOPMENT

Insurance Companies, Courts
User Associations, Unions,

Industry Associations,
Government Regulatory Agencies

Management

Management

Management
Project

Government Regulatory Agencies
Industry Associations,

User Associations, Unions,

Documentation

and assurance

and Evolution

SYSTEM OPERATIONS

Insurance Companies, Courts

Physical 

Actuator(s)

Incidents

Operating Assumptions

Process

Controller
Automated

Human Controller(s)

Sensor(s)

®ÕØ�íIÝ¯Öhß�¯¯î¤¯JglK�ß�Ù¯ßnÖAÔ5ä6®�Û5ÖAå Û5ìÕÔt°ûÛÜ¯ß�ätÛ5ìoðÛ¸ÞnØ�ÛYU d ß�ÞAæ�Ù\ØÚÞnÔ5ä è ÛIÙ�×�ÖhÛIä
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(Feedback)

Constraints
Control Commands

Measuring
Channel

LEVEL N+1

LEVEL N

Channel

Operational
Experience

Reference

Goals, Policies,

®ÕØ�íIÝ�Öhß�¯¯î�þ0g è ÛIåÆåxÝ�Ù\ØÚÞnÔu×hØ�ÛIÙ è æ�Ô5Ù\Ù¯ß�äÚàb²
ßn×iZ
ßnß�Ù è ÛIÙ¹×�ÖhÛIäL³tßn÷5ß�äÚànî

ß�Ù�àhÝ�ÖAØÚÙ¯í�àhÔuì�ßêÛ5á�ßnÖAÔu×hØÚÛIÙ�à�M àAÝ�ÞAæûÔ5à�×hæ¯ß�Ô5Ø�Ö�×�Ö�Ô�nªÞêÞEÛIÙ�×�ÖhÛIäÚä�ßnÖ�à�Ý�Ù�ØÚÛIÙïØÚÙï×hæ�ßxÔ5Ø�Ö"×�ÖAÔ5Ù�à�á�Û5Öh×hÔu×hØ�ÛIÙûà\P¸à�×�ß�å]M
Û5ÖªØ.ÙÁß�Ù�àhÝ�ÖAØÚÙ¯í�Z
Û5Ö:[5ßnÖOàAÔuì7ßn×�PâØÚÙÁå�Ô5ÙÝ¯ìeÔ5ÞE×hÝ¯ÖAØÚÙ�í¯î d æ�ßôä�ßníIÔ5ä�à:Pà�×�ß�å�×�ß�Ù�Ü�àÆ×�Û�R�ßôÝ�àhß�Ü´Z�æ¯ß�Ùâ×hæ¯ßnÖhß
ØÚàãÙ¯Û©ÖAßníIÝ�äÚÔu×�Û5Ö:P�Ô5Ý¯×hæ¯Û5ÖAØÚ×iP�Ô5Ù�Ü�×hæ¯ßõá\Ý9R\äÚØÚÞûæ�Ô5àïÙ¯Û©Û5×hæ¯ßnÖûå¥ß�Ô5Ù�àã×�ÛÁß�Ù\ÞEÛIÝ¯ÖAÔuí5ß ÔÁÜ�ß�àhØ�Öhß�Ü�ä�ßn÷5ß�ä�Û5ì
ÞEÛIÙ�ÞEßnÖAÙøì�Û5Ö�àhÔuì�ßn×iPûØ.ÙçÞEÛIå�á\Ô5Ù_Pûå�Ô5Ù�Ôuí5ß�å¥ß�Ù�×nî d æ�ß�ÞEÛIÙ�àh×�ÖAÔ5ØÚÙ�×hà"í5ß�Ù�ßnÖAÔu×�ß�ÜëÔu×�×hæ�ØÚà�ä�ßn÷5ß�äÕÔ5Ù�ÜøØÚå¥á�ÛIà�ß�Ü
ÛIÙ ÞEÛIå¥á\Ô5Ù�Ø�ß�àxÔuÖhßªÝ\àhÝ�Ô5äÚälPçØÚÙõ×hæ�ß�ì7Û5Ö�å�Û5ìÍá�ÛIäÚØÚÞ�P�M�ÖhßníIÝ�äÚÔu×hØÚÛIÙ�à�MòÞEßnÖA×hØoµ ÞnÔu×hØ�ÛIÙNMÕà�×hÔ5Ù�Ü\ÔuÖAÜ�à ó R0Pë×�ÖAÔ5Ü¯ßªÛ5Ö
Ý�à�ßnÖ�Ô5àAà�ÛÞnØ.Ôu×hØ�ÛIÙ�à
�
M�Û5Ö�×hæ¯Öhß�Ôu×¥Û5ìYäÚØ�×hØ�íIÔu×hØÚÛIÙVî���æ¯ßnÖhßã×hæ¯ßnÖAßïØÚà¥ÔëÝ�Ù�Ø�ÛIÙ6MvàhÔuì7ßn×�P_U,ÖAß�äÚÔu×�ß�ÜâÞEÛIÙ�àh×�ÖAÔ5ØÚÙ�×hà¥ÛIÙ
Û5á�ßnÖAÔu×hØ�ÛIÙ�à�Û5Ö�å�Ô5ÙÝ¯ì�Ô5ÞE×hÝ�ÖAØÚÙ¯í¥å�ÔSPOÖAß�àhÝ�ä�×lì�ÖhÛIå Ý�Ù\Ø�ÛIÙúÜ¯ß�å�Ô5Ù�Ü�àlÔ5Ù\ÜïÞEÛIäÚä�ß�ÞE×hØ�÷5ßmR\ÔuÖhíIÔ5ØÚÙ�Ø.Ù¯í¯î

è ÛIå�á\Ô5Ù_Pçå�Ô5Ù�Ôuí5ß�å¥ß�Ù�×�×hÔY[5ß�àê×hæ¯ß¥à�×hÔ5Ù�Ü�ÔuÖAÜ\à�MVÖhßníIÝ�äÚÔu×hØÚÛIÙ�à�MtÔ5Ù�ÜøÛ5×hæ¯ßnÖ�í5ß�Ù�ßnÖAÔ5ävÞEÛIÙ�×�ÖhÛIäÚàYÛIÙëØ�×hà<R�ß�U
æ�Ô�÷Ø�Û5Ö�Ô5Ù\Üø×�ÖAÔ5Ù�àhäÚÔu×�ß�à�×hæ¯ß�å ØÚÙ�×�Ûïà�á�ß�ÞnØoµ Þxá�ÛIäÚØÚÞ�PôÔ5Ù�Üëàh×hÔ5Ù�Ü�ÔuÖAÜ�àYì�Û5Ö�×hæ¯ß�ÞEÛIå¥á Ô5Ù_P5ît°çÔ5Ù_PøÞEÛIå¥á\Ô5Ù\Ø�ß�à
æ�Ô�÷5ß�ÔÆí5ß�Ù¯ßnÖAÔ5ä$àAÔuì7ßn×�Pïá�ÛIäÚØÚÞ�P ó Ø�×�ØÚà�ÖhßA`�Ý\Ø�Öhß�Ü�R0PïäÚÔAZ§ØÚÙu¶�Öhß�Ôu×<²
ÖAØ�×hÔ5ØÚÙ^�
Ô5à>Z
ß�äÚä$Ô5à"å¥Û5Öhß�Ü¯ßn×hÔ5ØÚä�ß�Üûà�×hÔ5ÙqU
Ü�ÔuÖAÜ\à�Ü¯Û¸ÞnÝ�å¥ß�Ù�×hànîc®¯ßnß�ÜJR Ô5Þ:[ªåÆÔAPÆÞEÛIå¥ß�ØÚÙÆ×hæ¯ß�ì�Û5ÖAå Û5ì$à�×hÔu×hÝ�à
Öhßná�Û5Öh×hàAM¹ÖAØÚà:[�Ô5àhà�ß�àhàhå�ß�Ù¹×hà�M¸Ô5Ù�ÜOØÚÙ�ÞnØÚÜ�ß�Ù¹×
Öhßná�Û5Öh×hànî·kÙø×hæ¯ß�Ü¯ßn÷5ß�ä�Û5á å¥ß�Ù¹×�ÞEÛIÙ�×�ÖhÛIä�à�×�ÖAÝ�ÞE×hÝ¯ÖAß ó àAæ¯ÛSZ�ÙõÛIÙø×hæ¯ß�ä�ßnì�×�Û5ì�®ÕØ�íIÝ¯ÖAß�¯¯î¤¯a�
MÕÞEÛIå¥á\Ô5ÙaPçáQÛIä.ØÚÞnØ�ß�àYÔ5Ù�Ü
à�×hÔ5Ù�Ü\ÔuÖAÜ�àÍÔuÖhß�Ý�àhÝ\Ô5äÚälP¥×hÔ5ØÚä�Û5ÖAß�ÜOÔ5Ù\ÜúáQßnÖ�æ�Ôuá\àÍÔ5Ý¯íIå¥ß�Ù�×�ß�Ü]R0PÆß�Ô5ÞAæïß�Ù¯íIØÚÙ¯ßnßnÖAØ.Ù¯íxá\ÖhÛ�¸kß�ÞE×l×�Ûkµ ×
×hæ�ßYÙ�ßnß�Ü�à
Û5ì�×hæ¯ßûá\ÔuÖh×hØÚÞnÝ�ä.ÔuÖ�á�ÖhÛ�¸�ß�ÞE×nî d æ¯ßûæ�Ø�íIæ¯ßnÖ\UgäÚßn÷5ß�ä�ÞEÛIÙ�×�ÖhÛIä�á\ÖhÛÞEß�àAàÆå�ÔSPÁá�ÖhÛa÷ØÚÜ�ßïÛIÙ�älP í5ß�Ù¯ßnÖAÔ5ä"í5ÛIÔ5äÚàúÔ5Ù�Ü
ÞEÛIÙ�à�×�Ö�Ô5ØÚÙ¹×hàªÔ5Ù�Ü©×hæ¯ßûä�ÛSZ
ßnÖÆä�ßn÷5ß�äÚàªå�ÔAPT×hæ¯ß�ÙâÔ5Ü�ÜÁå�Ô5ÙaP©Ü¯ßn×hÔ5ØÚäÚà¥×�Û Û5áQßnÖ�Ôu×hØ�ÛIÙ�Ô5äÚØl¹nßã×hæ�ßïí5ß�Ù¯ßnÖAÔ5ä�í5ÛIÔ5äÚà
Ô5Ù�ÜùÞEÛIÙ�à�×�ÖAÔ5ØÚÙ�×hàxíIØ�÷5ß�Ù ×hæ�ßÆØÚå�å¥ß�Ü\ØÚÔu×�ßÆÞEÛIÙ�Ü�ØÚ×hØ�ÛIÙ�à�Ô5Ù�Ü ä�Û¸ÞnÔ5äví5ÛIÔ5äÚà�îT®¯Û5Öxß�W¯Ô5å¥á\äÚß�M Z�æ\ØÚä�ß¥í5Û�÷5ßnÖ�Ù�å¥ß�Ù�×
Û5ÖôÞEÛIå¥á Ô5Ù_P�à�×hÔ5Ù�Ü�ÔuÖ�Ü�àãå�ÔAP�ÖhßA`Ý�Ø�ÖAßçÔ©æ�ÔY¹�ÔuÖ�Ü Ô5Ù�Ô5älP¸àhØÚàeR�ßëá�ßnÖhì7Û5Ö�å¥ß�ÜNM�×hæ�ßõà\Pàh×�ß�åLÜ¯ß�àhØ�íIÙ�ßnÖAàãÔ5Ù�Ü
Ü¯Û¸ÞnÝ�å¥ß�Ù�×�ßnÖAà ó ØÚÙ�ÞnäÚÝ�Ü\ØÚÙ¯í�×hæ¯ÛIà�ßYÜ¯ß�àhØÚíIÙ�ØÚÙ¯í�×hæ¯ß�Û5á�ßnÖAÔu×hØ�ÛIÙ�Ô5ä á�ÖhÛ¸ÞEß�Ü�Ý¯ÖAß�à�Ô5Ù�ÜºZ�ÖAØ�×hØ.Ù¯í�Ý�à�ßnÖÍå�Ô5ÙÝ�Ô5äÚà
�vå�ÔAP
æ�Ô�÷5ß�ÞEÛIÙ�×�ÖhÛIäòÛ�÷5ßnÖY×hæ¯ßxÔ5ÞE×hÝ\Ô5äòæ�ÔY¹�ÔuÖ�ÜôÔ5Ù�Ô5älP¸àhØÚà�á�ÖhÛ¸ÞEß�àhà�Ý\à�ß�Üï×�ÛOØÚÜ¯ß�Ù�×hØ�ìVPúà�á�ß�ÞnØoµ Þ�àAÔuì7ßn×�PôÞEÛIÙ�à�×�ÖAÔ5Ø.Ù¹×hà"ÛIÙ
×hæ¯ßÆÜ�ß�àhØ�íIÙëÔ5Ù�ÜëÛ5á�ßnÖAÔu×hØÚÛIÙëÛ5ìÍ×hæ¯ßÆà\P¸à�×�ß�åãî d æ¯ß�à�ßÆÜ¯ßn×hÔ5Ø.ä�ß�Üøá�ÖhÛ¸ÞEß�Ü�Ý¯Öhß�à�åÆÔAPõÙ¯ßnß�Üë×�ÛsRQß�Ôuá\á�ÖhÛ�÷5ß�Ü�RaP
×hæ¯ßêäÚßn÷5ß�ätÔYR�Û�÷5ß5îd æ�ßõÜ¯ß�àhØ�íIÙ�ÞEÛIÙ�à�×�Ö�Ô5ØÚÙ¹×hàôØÚÜ¯ß�Ù�×hØoµ\ß�Ü�Ô5àïÙ¯ß�ÞEß�àhàAÔuÖ:P�×�ÛÁÞEÛIÙ¹×�ÖhÛIäxà\P¸à�×�ß�åLæ�ÔY¹�ÔuÖAÜ\àãÔuÖhßõá\Ô5àhàhß�Ü�×�ÛÁ×hæ¯ß
ØÚå¥á ä�ß�å¥ß�Ù�×�ßnÖAàêÔ5Ù�ÜùÔ5àhàhÝ¯ÖAßnÖAà�Û5ì�×hæ�ßªØÚÙ�Ü\Ø�÷Ø.Ü�Ý�Ô5ä�à\Pàh×�ß�åöÞEÛIå�áQÛIÙ�ß�Ù¹×hà�Ô5ä�ÛIÙ¯íuZ�Ø�×hæ àh×hÔ5Ù�Ü�ÔuÖAÜ�àxÔ5Ù�ÜùÛ5×hæ¯ßnÖ
ÖhßA`Ý�Ø�Öhß�å�ß�Ù¹×hànîoð¸Ý�ÞnÞEß�àhàòØÚàtÜ¯ßn×�ßnÖ�å�ØÚÙ¯ß�Ü�×hæ�ÖhÛIÝ¯íIæ�ì�ßnß�ÜJR\Ô5ÞQ[�á�ÖhÛ�÷¸ØÚÜ¯ß�Ü�RaPY×�ß�à�×òÖhßná�Û5Öh×hà�M�ÖAßn÷Ø�ß�Z"à�MaÔ5Ù�Üê÷~ÔuÖ�Ø�ÛIÝ�à
Ô5Ü�Ü�ØÚ×hØ�ÛIÙ�Ô5äuæ�ÔY¹�ÔuÖAÜxÔ5Ù�Ô5älP¸à�ß�ànî ñ ×$×hæ¯ßvß�Ù�Ü�Û5ì×hæ¯ß�Ü�ßn÷5ß�ä�Û5á\å¥ß�Ù�×tá�ÖhÛ¸ÞEß�àhà�Ma×hæ¯ßoÖhß�àhÝ\ä�×hàVÛ5ì×hæ¯ß�æ�ÔY¹�ÔuÖAÜêÔ5Ù�Ô5älP¸à�ß�àÔ5à#Z
ß�äÚä¯Ô5àvÜ¯Û¸ÞnÝ�å¥ß�Ù�×hÔu×hØ�ÛIÙ¥Û5ìQ×hæ¯ß�àhÔuì�ßn×iPaU,Öhß�äÚÔu×�ß�ÜªÜ¯ß�àhØ�íIÙ�ì�ß�Ôu×hÝ¯Öhß�à�Ô5Ù�Ü¥Ü¯ß�àhØ�íIÙ�Ö�Ôu×hØ�ÛIÙ�Ô5ä�ßlàhæ¯ÛIÝ\äÚÜ�RQßÍá\Ô5àAà�ß�Ü
ÛIÙã×�Û�×hæ�ßêå�Ô5ØÚÙ�×�ß�Ù�Ô5Ù�ÞEß�í5ÖAÛIÝ¯áï×�ÛtR�ß�Ý�à�ß�ÜïØ.Ùú×hæ¯ßêà\P¸à�×�ß�å ßn÷5ÛIäÚÝ�×hØ�ÛIÙïÔ5Ù�ÜïàAÝ�à�×hÔ5ØÚÙ�å�ß�Ù¹×Íá�ÖhÛ¸ÞEß�àhànî

ñ àhØÚå�ØÚä.ÔuÖ�á�ÖAÛÞEß�àhàlØ.Ù¹÷5ÛIä�÷¸ØÚÙ¯í�äÚÔAP5ßnÖ�àlÛ5ìòÞEÛIÙ�×�ÖhÛIätØÚà
ì�ÛIÝ�Ù�ÜúØÚÙª×hæ¯ß�à\P¸à�×�ß�åÌÛ5á�ßnÖAÔu×hØ�ÛIÙãÞEÛIÙ�×�ÖhÛIäVà�×�ÖAÝ\ÞE×hÝ¯Öhß5î·kÙâÔ5Ü�Ü�ØÚ×hØ�ÛIÙNM�×hæ�ßnÖhßsZ�Ø.äÚä=R�ß ó Û5ÖOÔu×Oä�ß�Ô5à�×ªàAæ¯ÛIÝ�äÚÜ�R�ßv��ØÚÙ�×�ßnÖAÔ5ÞE×hØ�ÛIÙ\àyR�ßn×iZ
ßnß�Ù¢×hæ¯ßï×iZ
ÛTà�×�ÖAÝ�ÞE×hÝ¯ÖAß�ànî�®�Û5Ö
ß�W¯Ô5å¥á\ä�ß�MI×hæ�ß�àhÔuì�ßn×iP�Ü¯ß�àhØÚíIÙ¥ÞEÛIÙ�à�×�ÖAÔ5ØÚÙ�×hà�Ý\à�ß�Ü¥Ü�Ý¯ÖAØ.Ù¯í�Ü¯ßn÷5ß�ä�Û5á\å¥ß�Ù�×�àhæ�ÛIÝ�äÚÜ�ì7Û5Ö�å ×hæ¯ßhR\Ô5àAØÚàÕì7Û5Ö�Û5áQßnÖ�Ôu×hØÚÙ¯í
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á�ÖhÛ¸ÞEß�Ü�Ý¯ÖAß�àlÔ5Ù�Üãì�Û5Ö�á�ßnÖhì7Û5Ö�å�Ô5Ù�ÞEß�Ô5Ù�Üúá�ÖAÛÞEß�àhà�Ô5Ý�Ü�Ø�×hØÚÙ�í¯î

ñ àãØÚÙ�Ô5Ù_P�ÞEÛIÙ�×�ÖhÛIä�ä�ÛÛ5á6M�×hØ.å¥ßëäÚÔuíIàãå�ÔAP�Ô~ü�ß�ÞE×ï×hæ¯ß��\ÛvZ½Û5ìxÞEÛIÙ�×�ÖhÛIä�Ô5ÞE×hØ�ÛIÙ�àôÔ5Ù�Ü ì7ßnß�ÜJR Ô5Þ:[�Ô5Ù�Ü
å�ÔSPôØÚå¥á\Ô5ÞE×�×hæ¯ßxßEüQß�ÞE×hØ�÷5ß�Ù�ß�àhàYÛ5ìv×hæ¯ß�ÞEÛIÙ¹×�ÖAÛIä�äÚÛ�Û5áøØÚÙïß�Ù�ì7Û5ÖAÞnØ.Ù¯íÆ×hæ¯ß�àhÔuì�ßn×iPçÞEÛIÙ�à�×�ÖAÔ5ØÚÙ�×hànî<®¯Û5ÖYß�W¸Ô5å�á\ä�ß�M
à�×hÔ5Ù�Ü\ÔuÖAÜ�àYÞnÔ5Ùë×hÔY[5ßIP5ß�ÔuÖAà�×�ÛïÜ�ßn÷5ß�ä�Û5áëÛ5Ö�ÞAæ�Ô5Ù�í5ß�¼ Ôã×hØÚå¥ß�àhÞnÔ5ä�ß¥×hæ\Ôu×YåÆÔAP�[5ßnßnáõ×hæ¯ß�å½R�ß�æ�ØÚÙ�ÜûÞnÝ¯ÖhÖhß�Ù�×
×�ß�ÞAæ\Ù¯ÛIä�Û5í�PâÔ5Ù�ÜÁá�ÖAÔ5ÞE×hØÚÞEß5î ñ ×ª×hæ¯ßôá\æaP¸àhØÚÞnÔ5ä�ä�ßn÷5ß�ä�MÍÙ�ß�Z ×�ß�ÞAæ\Ù¯ÛIä�Û5í�Pâå�ÔSP´R�ßïØÚÙ¹×�ÖAÛÜ�Ý\ÞEß�ÜÁØÚÙÁÜ�Ø�üQßnÖhß�Ù�×
á\ÔuÖh×hàêÛ5ìÍ×hæ¯ßÆà\P¸à�×�ß�å�Ôu×xÜ�Ø�ü�ßnÖhß�Ù¹×êÖAÔu×�ß�à�M@Z�æ�ØÚÞ�æëå�ÔAPëÖhß�àAÝ�ä�×�ØÚÙ½$[*�¾Y���¡�#V�Y-���4*~!�¿)�Y�À�M&��Q�YûÛ5ì
×hæ�ßÆÞEÛIÙ¹×�ÖAÛIä
à�×�ÖAÝ\ÞE×hÝ¯Öhß5îc·kÙã×hæ¯ßêÔ5ÞnÞnØ.Ü¯ß�Ù¹×hÔ5äòàhæ¯ÛÛ5×hÜ¯ÛSZ"ÙãÛ5ìÕ×iZ
Ûº�xî�ðQî ñ ÖAåmP�²ÍäÚÔ5Þ:[TÁ�ÔAZ>[úæ�ß�äÚØÚÞEÛ5á�×�ßnÖAàhRaPO×iZ
Ûº�xî�ðQî ñ Ø�Ö®¯Û5ÖAÞEßT® UQÂ�þuà�Ø.Ù ×hæ¯ß]�"ÛYUi®ÕälP_UDÃ�ÛIÙ¯ßúÛ�÷5ßnÖÆÙ¯Û5ÖA×hæ¯ßnÖAÙ�·sÖAÔ�` ØÚÙ�ÂAÄ�Ä�¯JM�ì�Û5Ö�ß�W¯Ô5å¥á\äÚß�Mv×hæ¯ßºµ\íIæ¹×�ßnÖ'¸�ßn×¥Ô5Ø�ÖAÞEÖAÔuì�×
Ô5Ù�Üû×hæ¯ß�æ¯ß�äÚØÚÞEÛ5á�×�ßnÖ�àhZ
ßnÖhß�Ø.Ù�æ�ØlR\ØÚ×�ß�ÜãØÚÙôÞEÛIå�å�Ý�Ù�Ø.ÞnÔu×hØÚÙ¯íyR0PãÖAÔ5Ü�ØÚÛyR�ß�ÞnÔ5Ý�à�ß�×hæ¯ßj® UQÂ�þªá\ØÚäÚÛ5×hà�Ý�à�ß�ÜçÙ¯ß�Z
ßnÖ¸hÔ5åkU,Öhß�àhØÚàh×hÔ5Ù¹×vÖ�Ô5Ü�Ø�ÛIào×hæ�Ôu×
ÞEÛIÝ�äÚÜ�Ù�Û5×�ÞEÛIå�å�Ý�Ù�ØÚÞnÔu×�ß%Z�Ø�×hæ�×hæ¯ß�ÛIä.Ü¯ßnÖ�×�ß�Þ�æ�Ù¯ÛIä�Û5í�P ñ ÖAåjP�æ�ß�äÚØÚÞEÛ5á�×�ßnÖvÖ�Ô5Ü�Ø�ÛIànîÁ�ÔY¹�ÔuÖAÜôÔ5Ù�Ô5ä�PàhØ.àlÙ¯ßnß�Ü�àl×�ÛÆØ.Ù�ÞnäÚÝ�Ü¯ß�×hæ¯ßêØ.Ùq� Ý¯ß�Ù�ÞEß�Û5ìÕ×hæ¯ß�à�ß�×hØ.å¥ß�äÚÔuíIà�Ô5Ù�ÜïáQÛ5×�ß�Ù�×hØÚÔ5ätÞ�æ�Ô5Ù¯í5ß�à�Û�÷5ßnÖ�×hØÚå¥ß5î

ñ ÞEÛIå�å¥ÛIÙrZ
ÔSPë×�ÛôÜ¯ß�Ô5ä#Z�ØÚ×hæø×hØÚå¥ß�äÚÔuíIàxä�ß�Ô5Ü�ØÚÙ¯íú×�ÛôÜ�ß�äÚÔAP¸àêØÚàY×�ÛûÜ¯ß�ä�ßníIÔu×�ßÆÖAß�à�á�ÛIÙ�àhØlR\Ø.äÚØ�×iPú×�Ûçä�ÛSZ
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d æ¯ßYá\æaP¸àhØÚÞnÔ5äQá�ÖhÛ¸ÞEß�àhà�ß�àbR�ß�ØÚÙ�í�ÞEÛIÙ�×�ÖhÛIäÚä�ß�Ü�R0PÆ×hæ\ØÚàlÞEÛIÙ¹×�ÖAÛIätà�×�ÖAÝ�ÞE×hÝ�Öhß ó àhæ¯ÛSZ"ÙãÔu×�×hæ¯ßYÖAØ�íIæ�×lÛ5ì$×hæ¯ß<µ íIÝ¯Öhßv�
ÔuÖhßã×hæ¯ß�ZÍÔu×�ßnÖÆà\P¸à�×�ß�å]M�×hæ¯ß�Z�ß�äÚä.à�Ý\à�ß�Ü�RaPù×hæ¯ßãä�Û¸ÞnÔ5ä�á ÝJR\äÚØÚÞªÝ¯×hØÚäÚØÚ×hØ�ß�à�MoÔ5Ù�ÜTá\ÝJR äÚØÚÞ�æ¯ß�Ô5äÚ×hæVî���ßn×hÔ5ØÚäÚà�Û5ì
×hæ¯ß�ÞEÛIÙ�×�ÖhÛIä�àh×�ÖAÝ�ÞE×hÝ¯Öhß¥ÔuÖhßªÜ�ØÚàhÞnÝ�àAà�ß�ÜøØÚÙ ñ á�á�ß�Ù�Ü\ØoW è M6R Ý¯×�Ôuá�á�ÖhÛ5á�Ö�ØÚÔu×�ß�Öhß�à�á�ÛIÙ�àhØlR ØÚäÚØ�×�P�MQÔ5Ý¯×hæ�Û5ÖAØ�×iP�M�Ô5Ù�Ü
Ô5ÞnÞEÛIÝ�Ù�×hÔYR\ØÚäÚØÚ×iPãåxÝ\à�×hR�ßêÔ5àhàhØÚíIÙ¯ß�Üã×�ÛÆß�Ô5Þ�æûÞEÛIå�áQÛIÙ�ß�Ù¹×%Z�Ø�×hæãÖhß�àháQß�ÞE×�×�ÛÆ×hæ¯ß�ÖAÛIä�ßêØ�×�á äÚÔAP¸à�ØÚÙã×hæ�ßêÛ�÷5ßnÖ�Ô5äÚä
ÞEÛIÙ�×�ÖhÛIä¸à�×�ÖAÝ�ÞE×hÝ¯ÖAß5î@®¯Û5ÖÕß�W¯Ô5å¥á\ä�ß�Mu×hæ¯ß
Öhß�à�á�ÛIÙ�àAØlR\ØÚäÚØÚ×iP�Û5ì\×hæ¯ß è Ô5Ù�Ô5Ü�ØÚÔ5Ùêì7ß�Ü¯ßnÖ�Ô5ä¹í5Ûa÷5ßnÖAÙ�å¥ß�Ù�×oØÚà$×�ÛYß�à�×hÔYR äÚØÚàhæ
Ô�Ù�Ôu×hØÚÛIÙ_Z�Ø.Ü¯ßlá\ÝJR\ä.ØÚÞ�æ�ß�Ô5ä�×hæ�à\P¸à�×�ß�å Ô5Ù\Ü¥ß�Ù�àhÝ¯ÖAß�Ø�×vØÚàoÛ5á�ßnÖAÔu×hØÚÙ�í�ßEüQß�ÞE×hØ�÷5ß�ä�P5î d æ¯ßlá�ÖhÛa÷Ø.Ù�ÞnØÚÔ5ä¸í5Û�÷5ßnÖ�Ù�å¥ß�Ù�×
å�Ý�à�×�ß�à�×hÔYR\äÚØ.àhæ ÖhßníIÝ�äÚÔu×�Û5Ö:P�R�ÛÜ�ØÚß�àxÔ5Ù�Ü©ÞEÛ¸Ü¯ß�à�M�á�ÖhÛa÷ØÚÜ�ßªÖhß�àhÛIÝ¯ÖAÞEß�à�×�Ûë×hæ¯ßãÖhßníIÝ\äÚÔu×�Û5Ö:P�R�Û¸Ü�Ø�ß�à�Moá\ÖhÛ�÷¸ØÚÜ¯ß
Û�÷5ßnÖ�àhØ�íIæ�×OÔ5Ù�Üâì7ßnß�Ü9R\Ô5Þ:[âäÚÛ�Û5á\àÆ×�Ûùß�Ù\àhÝ¯Öhßï×hæ\Ôu×Æ×hæ¯ßûÖhßníIÝ�äÚÔu×�Û5ÖAàOÔuÖhßçÜ¯ÛIØÚÙ¯íõ×hæ�ß�Ø�Ö�¸�Û�R Ô5Ü�ßA`�Ý�Ôu×�ß�ä�P�M�Ô5Ù�Ü
ß�Ù�àhÝ�Öhß�×hæ\Ôu×vÔ5Ü¯ßA`�Ý\Ôu×�ß�ÖAØÚà\[xÔ5àhà�ß�àhàhå�ß�Ù¹×vØÚàÕÞEÛIÙ�Ü\Ý�ÞE×�ß�Ü¥Ô5Ù�Ü�ßEü�ß�ÞE×hØ�÷5ß�ÖAØÚà:[êå�Ô5Ù�Ôuí5ß�å¥ß�Ù�×oá\äÚÔ5Ù\à�ÔuÖAß�ØÚÙ�á\äÚÔ5ÞEß5î³tÛ¸ÞnÔ5äVá\Ý9R\äÚØÚÞ�Ý¯×hØÚäÚØÚ×iPÆÛ5á�ßnÖAÔu×hØÚÛIÙ�à�å�Ý�à�×�Ôuá�á\ä�PªÔ5Ü¯ßA`Ý�Ôu×�ßxÜ�ÛIà�ß�àlÛ5ìoÞAæ�äÚÛ5ÖAØÚÙ¯ßY×�Ût[¸ØÚäÚä^R\Ô5ÞE×�ßnÖAØ.ÔqM\å¥ß�Ô5àhÝ¯ÖAß�×hæ¯ß
ÞAæ\ä�Û5ÖAØÚÙ¯ßÆÖhß�àhØÚÜ�Ý\Ô5äÚà�MòÔ5Ù\Ü ×hÔY[5ßúìeÝ¯Öh×hæ¯ßnÖ�à�×�ßná\à�Ø�ìÍßn÷Ø.Ü¯ß�Ù�ÞEßOÛ5ìbR\Ô5ÞE×�ßnÖAØÚÔ5ä
ÞEÛIÙ¹×hÔ5åÆØÚÙ�Ôu×hØ�ÛIÙTØÚàêì7ÛIÝ�Ù\ÜVîT��æ�ØÚä�ß
ÞAæ\ä�Û5ÖAØÚÙ¯ßOÖhß�àhØ.Ü�Ý�Ô5äÚàxÔuÖhßãÔ�`Ý�ØÚÞQ[�ZÍÔAPù×�Ûëí5ßn×¥ì7ßnß�ÜJR Ô5Þ:[ùÔYR�ÛIÝ¯×�á�ÛIàhàhØ�R\ä�ßÆÞEÛIÙ�×hÔ5å�ØÚÙ�Ôu×hØÚÛIÙNM�å¥Û5ÖhßãÔ5ÞnÞnÝ¯Ö�Ôu×�ß
ì�ßnß�ÜJR\Ô5Þ:[úØÚà�á�ÖhÛa÷ØÚÜ�ß�ÜºR0PªÔ5Ù\Ô5älPa¹�Ø.Ù¯íjZÍÔu×�ßnÖ�àhÔ5å¥á ä�ß�à�R\Ý¯×
×hÔY[5ß�à�ä�ÛIÙ¯í5ßnÖ ó Ø�×Íæ�Ô5àlÔ�í5Öhß�Ôu×�ßnÖ�×hØ.å¥ß�äÚÔuía��îc²
Û5×hæ
æ�Ô�÷5ßê×hæ¯ß�Ø�Ö�Ý\à�ß�à�ØÚÙú×hæ¯ßêÛ�÷5ßnÖAÔ5äÚätá\ÝJR\äÚØ.Þ>ZÍÔu×�ßnÖ"àhÝ�á�á\älPÆàAÔuì7ßn×�PïÞEÛIÙ¹×�ÖhÛIäòà�×�ÖAÝ�ÞE×hÝ�Öhß5î

ð¸Ôuì�ßn×iP ÞEÛIÙ¹×�ÖAÛIä�àh×�ÖAÝ�ÞE×hÝ¯Öhß�àúå�ÔSP1R�ßû÷5ßnÖQPâÞEÛIå¥á\ä�ß�W�g ñ R\à�×�ÖAÔ5ÞE×hØ.Ù¯í Ô5Ù\Ü¢ÞEÛIÙ�ÞEß�Ù�×�ÖAÔu×hØÚÙ�í ÛIÙ á\ÔuÖA×hàªÛ5ì
×hæ¯ßªÛ�÷5ßnÖAÔ5äÚä�à�×�ÖAÝ�ÞE×hÝ�ÖhßÆå�ÔSPfRQßªÝ�à�ßnìeÝ�ävØÚÙõÝ\Ù�Ü¯ßnÖAà�×hÔ5Ù\Ü�ØÚÙ¯íãÔ5Ù�ÜùÞEÛIå�åxÝ\Ù�ØÚÞnÔu×hØÚÙ¯íûÔYRQÛIÝ�×�×hæ¯ßÆÞEÛIÙ�×�ÖhÛIäÚànî]·kÙ
ß�W¯Ô5å�ØÚÙ�ØÚÙ�íõÜ�Ø�ü�ßnÖhß�Ù¹×ªæ�ÔY¹�ÔuÖAÜ�à�MÍÛIÙ�ä�P àhÝ9R\à�ßn×hà�Û5ìY×hæ¯ßûÛ�÷5ßnÖAÔ5ä.ä�à�×�ÖAÝ\ÞE×hÝ¯Öhßôå�ÔSP´R�ßïÖhß�ä�ßn÷uÔ5Ù¹×ªÔ5Ù�ÜâÙ¯ßnß�Üâ×�ÛR�ßïÞEÛIÙ�àhØÚÜ�ßnÖhß�Ü©ØÚÙ©Ü¯ßn×hÔ5ØÚälÔ5Ù\Ü©×hæ¯ßïÖhß�àh×�ÞnÔ5Ù1R�ßã×�Öhß�Ôu×�ß�ÜâÔ5àÆ×hæ¯ßïØÚÙ¯á Ý¯×hà�×�ÛõÛ5ÖÆ×hæ¯ßãß�Ù�÷¸Ø�ÖhÛIÙ�å¥ß�Ù�×¥Û5ìY×hæ¯ß
àhÝJR à�×�ÖAÝ�ÞE×hÝ¯ÖAß5î d æ¯ßYÛIÙ�älPªÞEÖ�Ø�×hØÚÞnÔ5ä�á\ÔuÖh×�Ø.àÍ×hæ�Ôu×l×hæ¯ßêæ�ÔY¹�ÔuÖ�Ü�àlåxÝ\à�×=µ\ÖAà�×=R�ß�ØÚÜ¯ß�Ù�×hØoµ\ß�ÜúÔu×�×hæ¯ß�à:Pà�×�ß�å ä�ßn÷5ß�ä
Ô5Ù�Üã×hæ�ß�á�ÖhÛ¸ÞEß�àhà�å�Ý�à�×l×hæ¯ß�Ùãá\ÖhÛÞEßnß�Üú×�Û5á9UgÜ¯ÛSZ�ÙûÔ5Ù�ÜãÙ¯Û5×hR�Û5×�×�ÛIåkUgÝ�áï×�ÛÆØÚÜ¯ß�Ù�×hØ�ìpP�×hæ¯ßêàAÔuì7ßn×�PúÞEÛIÙ\à�×�ÖAÔ5ØÚÙ�×hà
ì�Û5Ö�×hæ¯ß�á\ÔuÖA×hàlÛ5ìò×hæ�ß�Û�÷5ßnÖAÔ5ä.ä$ÞEÛIÙ�×�ÖhÛIätà�×�ÖAÝ\ÞE×hÝ¯Öhß5îd æ�ß
Û5á�ßnÖAÔu×hØÚÛIÙ¥Û5ìQàhÛÞnØ�ÛYU,×�ß�Þ�æ�Ù�ØÚÞnÔ5ä\àhÔuì7ßn×�P¥ÞEÛIÙ¹×�ÖhÛIä\à�×�ÖAÝ�ÞE×hÝ¯ÖAß�àoÔu×vÔ5äÚä¯ä�ßn÷5ß�äÚàvØ.àòìeÔ5ÞnØÚÙ¯í�×hæ�ß�à�×�Öhß�àhà�ß�à�Ù¯Û5×�ß�Ü
ØÚÙ è æ\Ôuá�×�ßnÖmÂYM\àhÝ\ÞAæïÔ5àlÖ�Ôuá\ØÚÜ�älPªÞAæ�Ô5Ù¯íIØ.Ù¯í�×�ß�ÞAæ\Ù¯ÛIä�Û5í�P�M ÞEÛIå�áQßn×hØÚ×hØ�÷5ß�Ô5Ù�Üã×hØÚå�ß�U,×�ÛYUgå�ÔuÖ:[5ßn×�á\Öhß�àhàhÝ¯ÖAß�à�M�Ô5Ù�Ü
ÞAæ\Ô5Ù¯íIØÚÙ¯íçá\ÝJR\ä.ØÚÞ�Ô5Ù�Ü ÖhßníIÝ�ä.Ôu×�Û5Ö:Põ÷¸Ø�ß�Z�àxÛ5ì�Öhß�à�á�ÛIÙ�àAØlR\ØÚäÚØÚ×iPôì�Û5Ö¥àhÔuì�ßn×iP5î d æ�ß�à�ßªá\Öhß�àhàhÝ¯ÖAß�àxÞnÔ5Ù©ä�ß�Ô5Ü ×�ÛëÔ
Ù¯ßnß�Üªì7Û5ÖlÙ¯ß�Z á�ÖhÛ¸ÞEß�Ü�Ý¯ÖAß�à�Û5ÖÍÙ¯ß�Z�ÞEÛIÙ¹×�ÖhÛIä.à�×�Û�ß�Ù�àAÝ¯Öhß�×hæ\Ôu×�ÖhßA`Ý�Ø�ÖAß�ÜÆàhÔuì�ßn×iPOÞEÛIÙ�à�×�ÖAÔ5ØÚÙ�×hàÍÔuÖhßYÙ¯Û5×
ØÚíIÙ¯Û5Öhß�ÜVî
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®ÕØ�íIÝ¯Öhßj¯¯î Ò g"ý�÷5ßnÖ:PôÞEÛIÙ�×�ÖhÛIäÚä�ßnÖYåxÝ\à�×�ÞEÛIÙ�×hÔ5ØÚÙøÔOå¥ÛÜ�ß�ä$Û5ìv×hæ�ßxá�ÖAÛÞEß�àhà%R�ß�ØÚÙ¯íÆÞEÛIÙ�×�ÖhÛIäÚäÚß�ÜVî ñ ÞnÞnØÚÜ¯ß�Ù�×hàYÞnÔ5ÙÛ¸ÞnÞnÝ¯ÖtZ�æ¯ß�ÙT×hæ�ßïÞEÛIÙ¹×�ÖhÛIä.ä�ßnÖA�cà¥á�ÖAÛÞEß�àhàÆå¥ÛÜ�ß�älÜ¯Û�ß�à¥Ù�Û5×Æå�Ôu×hÞAæâ×hæ¯ßïà\P¸à�×�ß�åËR�ß�ØÚÙ¯íëÞEÛIÙ�×�ÖhÛIäÚä�ß�Ü©Ô5Ù\Ü©×hæ¯ß
ÞEÛIÙ�×�ÖhÛIäÚä�ßnÖ�Ø.àhàhÝ¯ß�àlÝ�Ù\àhÔuì7ß�ÞEÛIåÆå�Ô5Ù�Ü�ànî

ÌjÍ�Î Ï�ÐNÑ�Ò#ÓcÔ^ÔÖÕ Ñ�×IÓ5ØQÔ
d æ¯ßª×hæ�Ø�ÖAÜùÞEÛIÙ�ÞEßná�×¥Ý�à�ß�ÜùØÚÙ©ð d ñ °�Å MÕÔ5ä�ÛIÙ¯í�Z�Ø�×hæùàhÔuì�ßn×iPùÞEÛIÙ\à�×�ÖAÔ5ØÚÙ�×hàxÔ5Ù\Üùæ�ØÚßnÖAÔuÖAÞAæ\ØÚÞnÔ5ä�àAÔuì7ßn×�P ÞEÛIÙ¹×�ÖAÛIä
à�×�ÖAÝ\ÞE×hÝ¯Öhß�à�M$Ø.à�á�ÖhÛ¸ÞEß�àhà�å¥Û¸Ü¯ß�äÚà�îkÅ�ÖhÛ¸ÞEß�àhà�å¥Û¸Ü¯ß�äÚà�ÔuÖhßªÔ5ÙõØÚå¥á�Û5Öh×hÔ5Ù�×�á\ÔuÖh×�Û5ìlÞEÛIÙ�×�ÖhÛIäo×hæ¯ßnÛ5Ö:P5î d æ¯ß¥ì�ÛIÝ¯Ö
ÞEÛIÙ�Ü�ØÚ×hØ�ÛIÙ�à�ÖhßA`Ý�Ø�Öhß�ÜÁ×�Û ÞEÛIÙ¹×�ÖAÛIä"Ôëá\ÖhÛÞEß�àAàÆÔuÖhßôÜ�ß�àhÞEÖAØlR�ß�Ü©ØÚÙ è æ�Ôuá�×�ßnÖ Ó î d æ¯ß�µ\Ö�à�×ÆØÚà�Ô����2$Y�ÀMbZ�æ�Ø.ÞAæ
ØÚÙTð d ñ °�Å§Ø.àê×hæ¯ßOàhÔuì�ßn×iPùÞEÛIÙ\à�×�ÖAÔ5ØÚÙ�×hàê×hæ\Ôu×�å�Ý�à�×jRQßªß�Ù¯ì�Û5ÖAÞEß�Ü�R0Pëß�Ô5ÞAæ©ÞEÛIÙ�×�ÖhÛIäÚäÚßnÖ�ØÚÙ ×hæ¯ßªæ\Ø�ßnÖAÔuÖAÞ�æ�ØÚÞnÔ5ä
àhÔuì�ßn×iPôÞEÛIÙ�×�ÖhÛIäòà�×�ÖAÝ�ÞE×hÝ¯ÖAß5î d æ�ß�$	�2&��Q�Y�� �Y�ÙY�À&��Q�YOØ.à�ØÚå¥á ä�ß�å¥ß�Ù�×�ß�ÜïØÚÙã×hæ¯ß ó Ü¯ÛSZ�ÙaZÍÔuÖAÜ��lÞEÛIÙ�×�ÖhÛIä�ÞAæ�Ô5Ù\Ù¯ß�äÚà
Ô5Ù�Üô×hæ¯ß��_Ú>*�!>#�¿[$aÚ��p�Û�À&�¾T�,�Y�Ù��G&��Q�YãØÚàlß�åjR�ÛÜ�ØÚß�ÜïØÚÙã×hæ¯ß ó Ý¯áaZÍÔuÖAÜ��Íì7ßnß�ÜJR Ô5Þ:[ãÛ5ÖYå¥ß�Ô5àhÝ¯ÖAØ.Ù¯í�ÞAæ�Ô5Ù\Ù¯ß�äÚànî d æ¯ßµ Ù�Ô5ä\ÞEÛIÙ�Ü�Ø�×hØ�ÛIÙÆØÚàv×hæ¯ßm�	�SÙ�!��6�,���ÙY�À&��À�Y¢g,Ü'9¾�ÞEÛIÙ�×�ÖhÛIäÚä�ßnÖ�¼�æ�Ý�åÆÔ5Ù¥Û5Ö
Ô5Ý�×�ÛIå�Ôu×�ß�Ü0¼ Ù¯ßnß�Ü\à�Ôxå¥ÛÜ�ß�ä¯Û5ìV×hæ¯ß
á�ÖhÛ¸ÞEß�àhàbR�ß�ØÚÙ�í�ÞEÛIÙ�×�ÖhÛIäÚäÚß�Üã×�ÛÆÞEÛIÙ�×�ÖhÛIä$Ø�×lßEü�ß�ÞE×hØ�÷5ß�älP ó ®ÕØ�íIÝ¯ÖAß�¯¯î Ò î

ñ ×YÛIÙ¯ß�ß�W×�ÖAß�å¥ß�MV×hæ�ØÚà"á�ÖhÛ¸ÞEß�àhà�å¥ÛÜ�ß�äòå�ÔSPûÞEÛIÙ�×hÔ5ØÚÙçÛIÙ�älPãÛIÙ¯ß�Û5ÖY×iZ
Ûã÷~ÔuÖ�ØÚÔYR\ä�ß�à�MQàhÝ�Þ�æçÔ5à�×hæ¯ß�å¥Û¸Ü¯ß�ä
ÖhßA`Ý�Ø�Öhß�Üùì�Û5ÖÆÔøàhØÚå¥á\äÚßÆ×hæ¯ßnÖAå�ÛIà�×hÔu×�M,Z"æ�ØÚÞAæTÞEÛIÙ�×hÔ5ØÚÙ�à¥×hæ�ßúÞnÝ�ÖhÖhß�Ù�×�×�ß�å�áQßnÖ�Ôu×hÝ¯ÖhßãÔ5Ù�ÜT×hæ¯ßïà�ßn×�á�ÛIØÚÙ�×¥Ô5Ù�Ü
á�ßnÖAæ�Ôuá\à�Ôøì�ß�Z ÞEÛIÙ¹×�ÖAÛIä�äÚÔAZ"à¥ÔYRQÛIÝ�×�æ¯ÛSZ ×�ß�å¥á�ßnÖAÔu×hÝ�ÖhßïØÚà�ÞAæ�Ô5Ù�í5ß�ÜVî ñ ×�×hæ¯ßãÛ5×hæ¯ßnÖ¥ß�W¸×�Öhß�å¥ß�M
ßEüQß�ÞE×hØÚ÷5ß
ÞEÛIÙ�×�ÖhÛIäÕå�ÔAPãÖhßA`Ý�Ø�ÖAßêÔÆ÷5ßnÖQPïÞEÛIå¥á\ä�ß�Wôå¥Û¸Ü¯ß�äLZ�Ø�×hæôÔOäÚÔuÖhí5ß�Ù�Ý\åmR�ßnÖ�Û5ìvàh×hÔu×�ß�÷uÔuÖAØÚÔYR ä�ß�à�Ô5Ù�Üô×�ÖAÔ5Ù�àhØÚ×hØ�ÛIÙ�à�M
àhÝ�Þ�æïÔ5à�×hæ�ß�å¥ÛÜ�ß�äVÙ¯ßnß�Ü¯ß�Üã×�ÛOÞEÛIÙ¹×�ÖhÛIä$Ô5Ø�Ö�×�ÖAÔ�nªÞuî��æ¯ßn×hæ¯ßnÖï×hæ�ßõå¥ÛÜ�ß�ä�ØÚàúß�åmR�ß�Ü�Ü�ß�Ü�ØÚÙ�×hæ¯ßõÞEÛIÙ�×�ÖhÛIä�ä�Û5íIØÚÞøÛ5ì�Ô5Ù Ô5Ý¯×�ÛIåÆÔu×�ß�Ü¼ÞEÛIÙ�×�ÖhÛIäÚä�ßnÖïÛ5ÖûØÚÙ�×hæ¯ß
å¥ß�Ù�×hÔ5ä\å¥Û¸Ü¯ß�ä�åÆÔ5ØÚÙ¹×hÔ5Ø.Ù¯ß�ÜIR0P�Ôêæ�Ý�åÆÔ5ÙÆÞEÛIÙ�×�ÖhÛIäÚä�ßnÖAMØ�×vå�Ý�à�×�ÞEÛIÙ�×hÔ5ØÚÙª×hæ¯ß�àhÔ5å¥ß�×iPáQß"Û5ìVØÚÙ¯ì�Û5ÖAå�Ôu×hØ�ÛIÙNgò×hæ¯ß
ÖhßA`Ý�Ø�Öhß�ÜOÖhß�ä.Ôu×hØ�ÛIÙ�àhæ�ØÚáªÔ5å¥ÛIÙ¯í¥×hæ�ß�à\Pàh×�ß�å ÷~ÔuÖ�ØÚÔYR\ä�ß�à ó ×hæ¯ß�ÞEÛIÙ�×�ÖhÛIätäÚÔSZ�à
�
M¸×hæ¯ß�ÞnÝ¯ÖAÖhß�Ù¹×là�×hÔu×�ß ó ×hæ¯ß�ÞnÝ¯ÖhÖhß�Ù�×
÷uÔ5äÚÝ¯ß�à�Û5ìÕ×hæ¯ß�à\P¸à�×�ß�å ÷uÔuÖAØÚÔYR ä�ß�à
�
M�Ô5Ù�Üô×hæ¯ßmZÍÔAP¸à�×hæ�ßêá�ÖhÛ¸ÞEß�àhà"ÞnÔ5ÙôÞAæ\Ô5Ù¯í5ß�àh×hÔu×�ß5î d æ�ØÚà�å�ÛÜ¯ß�ä$ØÚà�Ý�àhß�Üã×�Û
Ü¯ßn×�ßnÖAåÆØÚÙ¯ß>Z"æ�Ôu×�ÞEÛIÙ�×�ÖhÛIäVÔ5ÞE×hØ�ÛIÙ�à
ÔuÖhß�Ù¯ßnß�Ü¯ß�Ü6MÔ5Ù�ÜOØ�×
ØÚà�Ý�á�Ü\Ôu×�ß�Ü�×hæ¯ÖhÛIÝ�íIæÆ÷uÔuÖAØ�ÛIÝ�à�ì�Û5ÖAå�à�Û5ìtì7ßnß�Ü9R\Ô5Þ:[Qî#·sì
×hæ¯ßêå�ÛÜ¯ß�ätÛ5ì�×hæ�ß�ÖhÛÛIå ×�ß�å¥á�ßnÖAÔu×hÝ¯Öhßxàhæ¯ÛSZ"àl×hæ�Ôu×�×hæ�ßêÔ5åmR Ø�ß�Ù¹×�×�ß�å¥á�ßnÖAÔu×hÝ¯Öhß�ØÚà�ä�ß�àhàl×hæ�Ô5Ùô×hæ¯ßêà�ßn×�á�ÛIØÚÙ�×�M
×hæ¯ß�Ùù×hæ¯ßÆ×hæ�ßnÖAå¥ÛIà�×hÔu×�ØÚàhàhÝ�ß�àêÔçÞEÛIÙ¹×�ÖhÛIä
ÞEÛIå�å�Ô5Ù\Ü ×�Ûøà�×hÔuÖh×�Ôôæ¯ß�Ôu×hØ.Ù¯íôß�ä�ß�å�ß�Ù¹×nî d ß�å¥á�ßnÖAÔu×hÝ�ÖhßÆà�ß�Ù�àhÛ5ÖAà
á�ÖhÛa÷Ø.Ü¯ß�ì�ßnß�ÜJR\Ô5Þ:[ùÔYRQÛIÝ�×ê×hæ¯ß ó æ¯Û5á�ßnì�Ý�ä.älPôÖAØ.àhØÚÙ¯ía�"×�ß�å¥á�ßnÖAÔu×hÝ�Öhß5î d æ�Ø.à�ì7ßnß�Ü9R\Ô5Þ:[ Ø.àêÝ�à�ß�Ü ×�ÛçÝ�á�Ü\Ôu×�ß�×hæ¯ß
×hæ¯ßnÖAå�ÛIà�×hÔu×��cà�å¥Û¸Ü¯ß�äÛ5ìQ×hæ¯ßlÞnÝ¯ÖhÖhß�Ù�×ÕÖhÛ�ÛIå ×�ß�å¥á�ßnÖAÔu×hÝ¯Öhß5î@� æ�ß�Ù�×hæ¯ß�à�ßn×�á�ÛIØÚÙ�×ÕØ.àÕÖhß�Ô5ÞAæ¯ß�Ü6MI×hæ¯ßl×hæ¯ßnÖAå�ÛIà�×hÔu×
×hÝ¯ÖAÙ\à�Ûuüõ×hæ¯ß�æ¯ß�Ôu×hØÚÙ¯íªß�ä�ß�å¥ß�Ù�×nî>·kÙï×hæ¯ß�àhÔ5å¥ß�Z
ÔSP�M�æÝ�å�Ô5ÙôÛ5á�ßnÖAÔu×�Û5ÖAà�Ô5äÚà�ÛÆÖAßA`�Ý�ØÚÖhßêÔ5ÞnÞnÝ¯ÖAÔu×�ß�á�ÖhÛ¸ÞEß�àhà"Û5Ö
å¥ß�Ù�×hÔ5ä$å¥Û¸Ü¯ß�äÚàÍ×�ÛÆá�ÖhÛ�÷¸ØÚÜ¯ß�àhÔuì�ßêÞEÛIÙ�×�ÖhÛIä$Ô5ÞE×hØÚÛIÙ�ànî

è ÛIå�áQÛIÙ�ß�Ù¹×�Ø.Ù¹×�ßnÖAÔ5ÞE×hØÚÛIÙÆÔ5ÞnÞnØÚÜ¯ß�Ù�×hà
ÞnÔ5ÙªÝ�àAÝ�Ô5äÚälPjRQß�ß�Wá\ä.Ô5ØÚÙ¯ß�Ü¥ØÚÙ¥×�ßnÖ�å�àvÛ5ìtØÚÙ\ÞEÛ5ÖhÖhß�ÞE×vá�ÖAÛÞEß�àhà�å¥Û¸Ü¯ß�äÚànî®¯Û5Ö�ß�W¸Ô5å�á\ä�ß�M\×hæ�ßê×hæ¯ß�°ûÔuÖAà%Å�ÛIäÚÔuÖ'³òÔ5Ù�Ü¯ßnÖ�à�Û5ì7×�Z
ÔuÖAßx×hæ¯ÛIÝ�íIæ¹×"×hæ¯ßxà�á Ô5ÞEß�ÞEÖAÔuì7×Yæ�Ô5ÜûäÚÔ5Ù�Ü¯ß�ÜïÔ5Ù\ÜôØÚàhàAÝ¯ß�ÜïÔ
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ÞEÛIÙ�×�ÖhÛIä Ø.Ù�à�×�ÖAÝ�ÞE×hØÚÛIÙ¥×�Û�àAæ�Ý¯×�Ü¯ÛSZ�ÙÆ×hæ¯ß"Ü�ß�àhÞEß�Ù¹×
ß�Ù¯íIØÚÙ�ß�ànî d æ¯ß è Ôuá\×hÔ5ØÚÙ�Û5ìV×hæ¯ß'Á�ßnÖ�Ô5äÚÜ�Û5ì6®¯ÖAßnß�ý�Ù¹×�ßnÖhá\ÖAØÚà�ß
×hæ¯ÛIÝ¯íIæ�×Y×hæ¯ß�ì7ßnÖhÖQPôÜ¯ÛÛ5ÖAà'Z�ßnÖhß�Þnä�ÛIà�ß�ÜøÔ5Ù�ÜçÛ5ÖAÜ�ßnÖhß�Üç×hæ¯ß�àAæ�Ø�áç×�ÛúäÚß�Ô�÷5ß�×hæ¯ß¥å¥ÛÛ5ÖAØÚÙ¯í¯î d æ¯ß�á\ØÚä�Û5×hà�ØÚÙû×hæ¯ß
è Ô5äÚØ è ÛIä�ÛIåmR ØÚÔk²5U » þ » ÞEÖAÔ5àhæï×hæ¯ÛIÝ¯íIæ�×'Ý�ZÍÔ5àl×hæ¯ßêà:PåjR�ÛIäVÜ¯ß�Ù¯Û5×hØÚÙ¯í¥×hæ�ß�ÖAÔ5Ü�Ø�ÛIR�ß�Ô5ÞEÛIÙïÙ¯ß�ÔuÖ è Ô5äÚØ)î·kÙõí5ß�Ù¯ßnÖ�Ô5äOMoÔ5ÞnÞnØÚÜ¯ß�Ù�×hàxÛ5ì�×�ß�ÙùÛÞnÞnÝ¯ÖSM�á ÔuÖh×hØÚÞnÝ�äÚÔuÖ�älPûÞEÛIå¥á�ÛIÙ¯ß�Ù�×�ØÚÙ¹×�ßnÖ�Ô5ÞE×hØ�ÛIÙùÔ5ÞnÞnØ.Ü¯ß�Ù¹×hà�Ô5Ù�ÜùÔ5ÞnÞnØÚÜ¯ß�Ù�×hà
ØÚÙ�÷5ÛIä�÷¸ØÚÙ¯í"ÞEÛIå�á\ä�ß�W�Ü\Ø�íIØ�×hÔ5ä�×�ß�ÞAæ�Ù¯ÛIäÚÛ5í�PxÛ5ÖvæÝ�å�Ô5Ù�ßnÖhÖhÛ5ÖSM�Z�æ¯ß�Ù�×hæ¯ßÍá�ÖhÛ¸ÞEß�àhàÕå¥Û¸Ü¯ß�ä¸Ý�à�ß�Ü�RaPê×hæ¯ßlÞEÛIÙ¹×�ÖhÛIä.ä�ßnÖ
ó Ô5Ý¯×�ÛIå�Ôu×�ß�ÜûÛ5Ö�æÝ�å�Ô5Ù��
Ü�Û�ß�à�Ù�Û5×�å�Ôu×hÞAæô×hæ¯ß�á�ÖAÛÞEß�àhà�Ô5Ù�ÜNM�Ô5à�Ô¥ÖAß�àhÝ�ä�×�g
Âuîh·kÙ�ÞEÛ5ÖhÖAß�ÞE×�Û5Ö"Ý�Ù\àhÔuì7ß�ÞEÛIÙ�×�ÖhÛIä$ÞEÛIåÆå�Ô5Ù�Ü�à�ÔuÖAß�íIØ�÷5ß�Ù
éî>Æ�ßA`�Ý\Ø�Öhß�ÜãÞEÛIÙ�×�ÖhÛIä$Ô5ÞE×hØ�ÛIÙ\à ó ì�Û5Ö�àhÔuì�ßn×iP9�lÔuÖhßêÙ�Û5×lá�ÖhÛ�÷¸ØÚÜ¯ß�Ü
Ó î>Å�Û5×�ß�Ù�×hØÚÔ5äÚälPOÞEÛ5ÖhÖhß�ÞE×�ÞEÛIÙ�×�ÖhÛIätÞEÛIå�åÆÔ5Ù�Ü�àÍÔuÖhßYá�ÖhÛa÷ØÚÜ�ß�ÜOÔu×l×hæ�ß'Z�ÖhÛIÙ¯í�×hØÚå¥ß ó ×�Û�Û¥ß�ÔuÖ�älP�Û5Öl×�ÛÛ�äÚÔu×�ßv�
M

Û5Ö¯¯î è ÛIÙ¹×�ÖhÛIä$ØÚà�à�×�Û5á�á�ß�Üú×�ÛÛÆà�ÛÛIÙVî
d æ¯ß�àhßçì�ÛIÝ¯Öã×�P�á�ß�àãÛ5ì�ØÚÙ�Ô5Ü¯ßA`Ý�Ôu×�ßëÞEÛIÙ�×�ÖhÛIä�Ô5ÞE×hØ�ÛIÙ�àôÔuÖhßõÝ�à�ß�Ü�ØÚÙ�×hæ¯ßõÙ�ß�Z æ�ÔY¹�ÔuÖAÜ�Ô5Ù�Ô5älP¸àhØÚàO×�ß�Þ�æ�Ù�Ø�`Ý¯ß
Ü¯ß�àhÞEÖ�ØlR�ß�ÜOØ.Ù è æ�Ôuá�×�ßnÖ � î

ñ å¥Û¸Ü¯ß�ä$Û5ìv×hæ¯ßêá\ÖhÛÞEß�àAà>R�ß�ØÚÙ¯í�ÞEÛIÙ�×�ÖhÛIäÚäÚß�ÜûØÚà�ÖhßA`Ý�Ø�Öhß�ÜûÙ¯Û5×#¸hÝ�à�×�Ôu×�×hæ¯ß�ä�ÛSZ
ßnÖ�á\æ_P¸àhØÚÞnÔ5äòä�ßn÷5ß�äÚà�Û5ìv×hæ¯ß
æ�Ø�ßnÖ�ÔuÖAÞAæ�Ø.ÞnÔ5ä¹ÞEÛIÙ�×�ÖhÛIä¯à�×�ÖAÝ�ÞE×hÝ�Öhß�MYR\Ý¯×òÔu×oÔ5äÚä�ä�ßn÷5ß�äÚànî@·kÙêÛ5ÖAÜ�ßnÖ�×�ÛYå�ÔY[5ßÍá�ÖhÛ5á�ßnÖ�Ü¯ß�ÞnØÚàhØ�ÛIÙ\à�Mu×hæ¯ß
åÆÔ5Ù�Ôuí5ßnÖÕÛ5ì\Ô5Ù
ÛIØÚä�Öhß�µ Ù¯ßnÖQPYåÆÔAPêÙ¯ßnß�Ü�×�ÛYæ�Ô�÷5ßlÔ�å¥Û¸Ü¯ß�äIÛ5ì�×hæ�ß
ÞnÝ¯ÖAÖhß�Ù¹×�å�Ô5ØÚÙ�×�ß�Ù�Ô5Ù�ÞEßÍä�ßn÷5ß�äÛ5ì�×hæ¯ß
àhÔuì7ßn×�PêßA`Ý�Ø�á\å�ß�Ù¹×òÛ5ì�×hæ¯ß
Öhß�µ Ù�ßnÖ:P�M�×hæ¯ßêàh×hÔu×�ßêÛ5ìoàhÔuì�ßn×iPã×�ÖAÔ5ØÚÙ\ØÚÙ¯í�Û5ìÕ×hæ¯ß�Z
Û5Ö:[�ì�Û5ÖAÞEß�MQÔ5Ù�Üã×hæ¯ßêÜ�ßní5Öhßnßê×�ÛtZ"æ�ØÚÞAæôàhÔuì7ßn×�PãÖhßA`Ý�Ø�Öhß�å¥ß�Ù�×hà
ÔuÖhßbR�ß�ØÚÙ¯íYì�ÛIäÚä�ÛvZ�ß�Ü�Û5Ö�ÔuÖAßlßEüQß�ÞE×hØ�÷5ß�M¸Ô5å¥ÛIÙ¯íêÛ5×hæ¯ßnÖv×hæ�ØÚÙ�íIànî d æ�ß è ý�}¢Û5ìQ×hæ¯ßlíIä�Û�R\Ô5ä¸ÛIØ.ä¯ÞEÛIÙ¯íIä�ÛIå¥ßnÖAÔu×�ß"æ�Ô5à
ÔÆå�Ý�Þ�æûä�ß�àAà"Ü¯ßn×hÔ5Ø.ä�ß�Üôå¥Û¸Ü¯ß�ä$Û5ìo×hæ¯ßxà�×hÔu×�ß�Û5ìo×hæ¯ß�Öhß�µ Ù¯ßnÖ�Ø�ß�à�æ¯ß�ÞEÛIÙ¹×�ÖhÛIä.à>R\Ý�×�Ôu×"×hæ�ßxàhÔ5å¥ß�×hØÚå¥ßêÖhßA`�Ý\Ø�Öhß�à
Ô~R�ÖhÛIÔ5Ü¯ßnÖã÷¸Ø�ß�ZÎÛ5ìê×hæ�ßøàh×hÔu×�ßëÛ5ìxàhÔuì�ßn×iP Û5ìxÔ5äÚä�×hæ¯ßëÞEÛ5Öhá�Û5ÖAÔu×�ßëÔ5àhàhßn×hàïØÚÙ¢Û5ÖAÜ¯ßnÖú×�ÛÁå�ÔY[5ßõÔuá�á�ÖAÛ5á�ÖAØÚÔu×�ß
ÞEÛ5Öhá�Û5ÖAÔu×�ß�Ugä�ßn÷5ß�äòÜ¯ß�ÞnØÚàhØÚÛIÙ�àlØÚå¥á\Ô5ÞE×hØ.Ù¯í¥àhÔuì7ßn×�P5îÅ�ÖhÛÞEß�àAàxå¥Û¸Ü¯ß�äÚàxÔuÖhßúÙ¯Û5×xÛIÙ\älPëÝ�à�ß�Ü Ü�Ý¯ÖAØÚÙ�íãÛ5áQßnÖ�Ôu×hØ�ÛIÙ�àjR\Ý¯×êÔ5äÚàhÛûÜ�Ý¯Ö�ØÚÙ¯íôà\P¸à�×�ß�åöÜ¯ßn÷5ß�ä�Û5á\å�ß�Ù¹×�Ô5Þ�U
×hØ�÷¸Ø�×hØ�ß�ànîj�"ß�àAØ�íIÙ¯ßnÖAà�Ý�àhßjR�Û5×hæëå¥Û¸Ü¯ß�äÚà�Û5ì�×hæ�ß�à:Pà�×�ß�åÞRQß�Ø.Ù¯íªÜ¯ß�àAØ�íIÙ¯ß�ÜøÔ5Ù�Üëå¥Û¸Ü¯ß�äÚà�Û5ì�×hæ�ß�Ü¯ßn÷5ß�ä�Û5á\å¥ß�Ù�×
á�ÖhÛ¸ÞEß�àhà¥Ø�×hàhß�ä�ìsî d æ¯ßãÜ¯ßn÷5ß�ä�Û5á�ßnÖAà�å�ÔSP æ\Ô�÷5ßôÔ5Ù©ØÚÙ\ÞEÛ5ÖhÖhß�ÞE×�å¥Û¸Ü¯ß�ä
Û5ì�×hæ¯ßïà:Pà�×�ß�å�Û5Ö�à�Û5ì7×�Z
ÔuÖAßTR�ß�æ�Ô�÷¸Ø�Û5Ö
Ù¯ß�ÞEß�àhàAÔuÖ:Pûì�Û5Ö�àhÔuì�ßn×iPçÛ5Ö�×hæ¯ß�á\æaPàAØÚÞnÔ5äÕäÚÔAZ�à�ÞEÛIÙ�×�ÖhÛIäÚä.ØÚÙ¯íO×hæ¯ß�à\P¸à�×�ß�åãî�ð¯Ôuì7ßn×�Pçå�ÔSPçÔ5ä.à�Û]R�ß�ØÚå�á\Ô5ÞE×�ß�Ü�RaP
Ü¯ßn÷5ß�ä�Û5á�ßnÖAàA��ØÚÙ�ÞEÛ5ÖhÖhß�ÞE×�å�ÛÜ¯ß�ä.àÍÛ5ì�×hæ�ß�Ü¯ßn÷5ß�ä�Û5á\å¥ß�Ù�×�á�ÖAÛÞEß�àhà�Ø�×hà�ß�ä�ì{î

ñ à�Ô5Ùëß�W¯Ô5å¥á\ä�ß�Û5ìÍ×hæ¯ß�äÚÔu×�×�ßnÖSM$Ô d Ø�×hÔ5Ù^ß è ß�Ù¹×hÔ5Ý�Ö�àhÔu×�ß�äÚäÚØ�×�ß�ä.Ô5Ý�Ù�ÞAæëà:Pà�×�ß�åTM$Ô5ä�ÛIÙ¯í]Z�ØÚ×hæø×hæ¯ßt°ûØ.äÚà�×hÔuÖ
àhÔu×�ß�äÚä.Ø�×�ß�Ø�×,ZÍÔ5àl×�ÖAÔ5Ù\à�á�Û5Öh×hØÚÙ¯í�ØÚÙ¹×�Û�Û5Ö:R Ø�×�MqZ
Ô5à�äÚÛIà�×lÜ�Ý¯ß�×�Û�Ô�×iPáQÛ¥ØÚÙúÔ�ä�ÛIÔ5Üú×hÔuá�ß�Ý�à�ß�Ü�R0PÆ×hæ¯ß�ÞEÛIå¥á Ý¯×�ßnÖ
×�Û�Ü¯ßn×�ßnÖAåÆØÚÙ¯ß�×hæ¯ß�Ôu×�×hØ�×hÝ�Ü¯ß�Þ�æ�Ô5Ù¯í5ß�ØÚÙ�àh×�ÖAÝ�ÞE×hØ�ÛIÙ�à�×�Û�ØÚàhàAÝ¯ß"×�Û¥×hæ�ß�ß�Ù�íIØÚÙ¯ß�ànî d æ�ß�ØÚÙ�ì7Û5ÖAåÆÔu×hØ�ÛIÙOÛIÙú×hæ¯ß�ä�ÛIÔ5Ü
×hÔuá�ß%ZÍÔ5à
ß�àhà�ß�Ù�×hØÚÔ5äÚälP¥á ÔuÖh×�Û5ì$×hæ¯ßYá�ÖhÛ¸ÞEß�àhà�å�ÛÜ¯ß�äQÝ�à�ß�ÜºR0P�×hæ¯ßYÔu×�×hØ�×hÝ�Ü¯ßYÞEÛIÙ¹×�ÖAÛIäVà�Û5ì7×�Z
ÔuÖAß5î d æ¯ß"×iPáQÛkZÍÔ5à
Ù¯Û5×�ÞnÔ5Ý¯íIæ�×�Ü�Ý¯ÖAØÚÙ�íã×hæ¯ßãÜ¯ßn÷5ß�ä�Û5á\å¥ß�Ù�×�á�ÖhÛ¸ÞEß�àhà�á\ÔuÖh×hälPfR�ß�ÞnÔ5Ý�à�ßOÛ5ìb� ÔSZ�à�ØÚÙù×hæ¯ßOÜ�ßn÷5ß�ä�Û5á�ßnÖAà��Õå¥ÛÜ�ß�äÚàêÛ5ì
×hæ¯ß�×�ß�à�×hØÚÙ¯íxá�ÖhÛ¸ÞEß�àhàD¼¢ß�Ô5Þ�æú×hæ¯ÛIÝ¯íIæ�×
àhÛIå¥ßnÛIÙ¯ß�ß�äÚà�ß'Z
Ô5à�×�ß�à�×hØÚÙ¯í�×hæ¯ßYà�Û5ì�×iZÍÔuÖhß�Ý�àhØÚÙ¯íê×hæ¯ß�Ô5ÞE×hÝ\Ô5äQäÚÛIÔ5ÜÆ×hÔuá�ßZ�æ¯ß�Ù6M�ØÚÙúì�Ô5ÞE×�M Ù¯Û�R�ÛÜJPºZ
Ô5à ó à�ßnß ñ á�á�ß�Ù�Ü�ØoWe²b��î·kÙûàAÝ�å�å�ÔuÖ:P�MQá�ÖhÛ¸ÞEß�àhà�å¥Û¸Ü¯ß�äÚà�á äÚÔAPïÔ5ÙøØÚå¥á�Û5Öh×hÔ5Ù�×�ÖAÛIä�ß ó ÂS�"ØÚÙûÝ�Ù�Ü¯ßnÖAàh×hÔ5Ù�Ü�ØÚÙ¯íIZ"æ_PïÔ5ÞnÞnØÚÜ�ß�Ù¹×hà�Û¸ÞnÞnÝ¯Ö
Ô5Ù�Ü�Z�æaPúæ�Ý�åÆÔ5Ù�àÍá�ÖhÛa÷ØÚÜ�ßYØ.Ù�Ô5Ü¯ßA`Ý�Ôu×�ß�ÞEÛIÙ¹×�ÖhÛIä$Û�÷5ßnÖ�àhÔuì7ßn×�P_UgÞEÖ�Ø�×hØÚÞnÔ5ätà\P¸à�×�ß�å�à�Ô5Ù�Ü ó é	�ÍØÚÙãÜ¯ß�àAØ�íIÙ�ØÚÙ¯í�àhÔuì�ßnÖ
à\P¸à�×�ß�å�ànî
ÌjÍiÌ àjá�â3Õ Ï
d æ¯ßYð d ñ °�Å ó ðqPà�×�ß�åÆà�U d æ¯ßnÛ5Öhßn×hØ.Þ ñ ÞnÞnØ.Ü¯ß�Ù¹×�°ôÛ¸Ü¯ß�ä Ô5Ù�ÜyÅ�ÖhÛÞEß�àAà
�oå¥Û¸Ü¯ß�ä\Û5ì�Ô5ÞnÞnØ.Ü¯ß�Ù¹×ÍÞnÔ5Ý�àhÔu×hØÚÛIÙªØÚàcR\Ý�ØÚä�×
ÛIÙ�×hæ�ß�à�ß�×hæ¯ÖAßnßcR\Ô5àhØÚÞ�ÞEÛIÙ�ÞEßná�×hàD¼ àAÔuì7ßn×�PêÞEÛIÙ�à�×�ÖAÔ5Ø.Ù¹×hà�MuÔ�æ�ØÚßnÖAÔuÖAÞAæ\ØÚÞnÔ5äIàhÔuì�ßn×iPêÞEÛIÙ�×�ÖhÛIä�à�×�ÖAÝ�ÞE×hÝ¯ÖAß�M~Ô5Ù�Ü�á�ÖhÛ¸ÞEß�àhà
å¥Û¸Ü¯ß�äÚàD¼�Ô5ä�ÛIÙ¯íkZ�Ø�×hæ]R Ô5àhØÚÞ�à\P¸à�×�ß�å�àl×hæ�ßnÛ5Ö:PãÞEÛIÙ�ÞEßná�×hànî ñ äÚät×hæ¯ß�á\Ø�ß�ÞEß�à�ì7Û5Ö�ÔÆÙ¯ß�Z¼ÞnÔ5Ý�àhÔu×hØÚÛIÙôå¥Û¸Ü¯ß�ätæ�Ô�÷5ßR�ßnß�Ùãá�Öhß�àhß�Ù¹×�ß�ÜVî#·{×��cà�Ù�ÛSZ¼àhØ.å¥á\älPÆÔÆå�Ôu×�×�ßnÖ�Û5ìÕá\Ý¯×�×hØ.Ù¯í�×hæ¯ß�å ×�Û5í5ßn×hæ¯ßnÖ�î
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·kÙçð d ñ °uÅ@M à:Pà�×�ß�åÆà"ÔuÖhßx÷ØÚß�Z�ß�ÜûÔ5à"ØÚÙ�×�ßnÖhÖhß�ä.Ôu×�ß�ÜôÞEÛIå¥á�ÛIÙ¯ß�Ù�×hàh[5ßná�×�ØÚÙôÔªà�×hÔu×�ßêÛ5ìvÜ9PÙ�Ô5åÆØÚÞ�ßA`Ý�ØÚäÚØlR9U

ÖAØÚÝ\åäR0Pôì�ßnß�ÜJR\Ô5ÞQ[øÞEÛIÙ�×�ÖhÛIäoä�ÛÛ5á\ànî¥ð0P¸à�×�ß�å�àYÔuÖhß�Ù¯Û5×�×�Öhß�Ôu×�ß�Ü Ô5à�à�×hÔu×hØÚÞkR\Ý¯×�Ô5à�ÜJP¸Ù�Ô5å�Ø.Þêá�ÖAÛÞEß�àhàhß�àY×hæ�Ôu×
ÔuÖhßçÞEÛIÙ¹×hØÚÙÝ�Ô5äÚä�P Ô5Ü�Ôuá\×hØÚÙ¯íë×�ÛùÔ5Þ�æ�Ø�ßn÷5ßç×hæ¯ß�Ø�Ö�ß�Ù\Ü�à�Ô5Ù�Üâ×�Û Öhß�Ô5ÞE×ª×�ÛùÞAæ\Ô5Ù¯í5ß�àªØ.Ù©×hæ¯ß�å�à�ß�äÚ÷5ß�àÆÔ5Ù�Üâ×hæ¯ß�Ø�Ö
ß�Ù�÷Ø�ÖAÛIÙ�å¥ß�Ù�×nî

ð¸Ôuì�ßn×iPãØÚà�Ô5Ùãß�å¥ßnÖhí5ß�Ù�×�á�ÖAÛ5áQßnÖA×iPÆÛ5ìÕ×hæ¯ß�à:Pà�×�ß�å ×hæ�Ôu×�ØÚàlÔ5Þ�æ�Ø�ßn÷5ß�ÜsZ�æ¯ß�ÙãÔuá�á�ÖAÛ5á�ÖAØÚÔu×�ß�ÞEÛIÙ�àh×�ÖAÔ5ØÚÙ�×hàlÛIÙ
×hæ¯ßbR�ß�æ�Ô�÷Ø�Û5Ö�Û5ì ×hæ¯ß�à:Pà�×�ß�å Ô5Ù�Ü�Ø�×hàoÞEÛIå¥á�ÛIÙ¯ß�Ù�×hà�ÔuÖAß�àhÔu×hØÚà�µ\ß�Ütî d æ�ßlÛ5ÖAØ�íIØÚÙ�Ô5ä¸Ü¯ß�àAØ�íIÙ�Û5ì ×hæ�ß�à\P¸à�×�ß�å å�Ý�à�×
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Control input or
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Feedback delays
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Operation

operation
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1

4

4 3

Algorithm

Inadequate Control2
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incomplete, or
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3
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Process output
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system hazard

Process input
missing or wrong

Conflicting control actions

incorrect modification
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Weapons Director (a position in the AWACS)

ACE

AFB

ARF
ASO

AWACS
BH
BSD

CFAC

 

Airspace Control Order (Guidance for all local air operations in OPC)ACO

AI

ATO

Air Force Base
Airborne Intercept:(a type of radar on fighter aircraft)
Aircraft Read Files (supplement to the ACO including the ROE)
Air Surveillance Officer (one of the positions in the AWACS)
Air Tasking Order (specific mission guidance for the day)

CTF

Air to Air Interrogation (used with IFF)
Airborne Command Element: (the commander’s representative in the AWACS) 

Airborne Warning and Control System (a military air traffic control system in the sky)
Black Hawk
Battle Staff Directive (late scheduling changes not making it into the ATO)
Combined Task Force
 Combined Forces Air Component(tactical control of all OPC aircraft operating
 in TAOR and operational control of AF aircraft) 

DO Director of Operations
U.S. Government Accountability OfficeGAO
Have Quick (frequency hopping) radiosHQ−II

HUD Heads Up Display
IFF Identiification Friend or Foe
JOIC Joint Operations and Intelligence Center 
JSOC Joint Special Operations Component (search and rescue operations inside Iraq) 
JTIDS Joint Tactical Information Distribution Center (provides ground with picture

of airspace occupants) 
Military Coordination Center (operational control of the Black Hawk helicopters)MCC

MD Mission Director (runs the mission from the ground)
Min Comm Minimal  Communications
NCA National Command Authority (the President and the Secretary of Defense) 
NFZ
OPC
ROE
SD

No Fly Zone
Operation Provide Comfort (multi−nation effort to protect Kurdish refugees)
Rules of Engagement (rules governing actions allowed by the U.S. military forces)
Senior Director (one of the positions in the AWACS)

SITREP Situation Report
SPINS Mission−related Special Instructions
TACSAT Tactical Satellite radios (used by Army helicopter pilots to communicate with MCC)
TAOR Tactical Area of Responsibility (another name for the No−Fly−Zone)
USCINCEUR U.S. Commander in Chief, Europe
VID
WD

Visual Identification

AAI:
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Incirlik 

F−15 pilots

Incirlik 

AWACS

Staff Controllers 

MCC

TAOR Controller

Mission Director

ACE
Senior Director ASO

Enroute Controller

Army

Black Hawk  pilots

Zakhu
Diyarbakir

Air Force

Joint Chiefs of Staff

National Command Authority

Commander in Chief of Europe (USCINCEUR)

JSOC

Operation Provide Comfort (OPC) Commander and Staff (Combined Task Force or CTF)

(MCC)
Coordination Center

MilitaryCombined Forces Air Component (CFAC)

Communication Channel
Control Channel
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Pending, Unevaluated symbol in vicinity

TAOR controller responds "Clean there"

Enroute controller initiates "Unknown,

Black Hawk IFF and radar returns fade

"H" ceases to be displayed on SD’s scope;

AWACS departs Incirlik AB

AWACS declares "on Station." 
Surveillance section begins tracking a/c

"H" character programmed to appear on
senior director’s scope whenever Eagle
Flight’s IFF Mode 1, Code 42 is detected.

Enroute controller answers Black Hawks.  
Track annotated "EE01" for Eagle Flight

Black Hawks’ radar and IFF returns fade

Enroute controller interrogates F−15s 
IFF Mode IV

attempts IFF interrogation

detection settings

"EE01" symbol dropped by AWACS

contact at 40 NMs
F−15 lead reports radar

vicinity of F−15’s reported radar contact
Intermittent IFF response appears in

"H" symbol reappears on SD’s scope

F−15s with "Hits there."

Black Hawk IFF response becomes more
frequent.  TAOR controller responds to

NMs)
(radar return approx. 20 
F−15 lead calls "Contact"

radar returns intermittent
Black Hawk IFF response continuous;

of Black hawks IFF/radar returns;

AWACS receives Black Hawks’ radio call.

F−15s depart Incirlik AB

pass; calls "Tally two Hinds?"

pass; calls "Tally Two."

AWACS

 0728

F−15s

Black Hawks hit by missiles

Black Hawks depart Diyarbakir

BLACKHAWKS

Black Hawks call AWACS on enroute
frequency at the entrance to TAOR

Black Hawks land at Zakhu

Black Hawks call AWACS to report
enroute from "Whiskey" to "Lima"

Black hawks enter mountainous
terrain.

F−15s check in with AWACS

Enroute controller reinitiates EE01 symbol 
to resume tracking.

"H" begins to be regularly displayed on
SD’s radar scope 

F−15 lead "visual" with a
helicopter at 5 NM

F−15 lead conducts ID

F−15 wing conducts ID 

F−15 lead instructs wing to
"Arm hot"; calls AWACS and
says "engaged"

F−15 pilots fire at helicopters
helicopter

F−15s enter TAOR and call
AWACS 

F−15s check in with ACE

on enroute frequency

AWACS radar adjusted to low velocity

0616

0436

0621

0722

0721

0723

0724

0725

0726

0727

 0728

 0728

 0729

Black Hawk’s radar and IFF contacts fade;

computer symbol continues to move at last
known speed and direction.

ASO places arrow on SD scope in vicinity
of Black Hawks’ last known position

Arrow drops off SD’s display

ACE replies to F−15s "...negative words."

0720

0522

0545

0635

0624

0654

0655

0636

0705

TIME

 0730

0711

0713

0715

0714
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Ä�Ã�Ã�S

ßaç<Äpã�Ç�V ê6Z ÄDé # Ã$U�ç å UHébVPÃXU]Ä &�T!#�& Ä�Ä�Ç #�&�T-å)& R�Ä�ä"Ä & é å)&�è Ã è ÃXU�ÄDéÑÄ &�T!#�& Ä�Ä�Ç #�&�T U�ÄD[
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and Assumptions
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Operating Requirements,
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HazardDesign
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Safety Management Plan
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q{ÕgÖP×ÈÇhÄFí7Ø Ý � ßaçÈÄR��Ù!ébãÆÙPÚÈÄ�Ú1Û�Ã�Ù"Ü å Þ è Ã�Û�ÄDé Þ å ÜCÄ�Û èÎÝ ÚÈÖPÕ�Ú<Ä�Ä�ÇhÕ�ÚÈÖbâ·ÇhÙ7Þ
Ä�Ã�Ãfn å Ã�Ä�ßÏÙPÚ@Þ�ß$à'á@â

Û�çÈÄ�Ã å Ü$Ä�Û è Þ
ÙPÚ<Ã�Û�Ç å Õ�Ú�Û�Ãxé�×<Ã�Û{Þ
ÙPÚ1Û�Õ�Ú7×ÈÄ�Û�Ù ê Ä8Ä�ÚÈÜ$Ù"ÇhÞ
Ä�ß å Ã{Þ
ç å ÚÈÖ"Ä�Ã å Ú<ß å ß å ã<Û å Û�Õ�ÙPÚ<Ã/Û�ÙiÛ�çÈÄÅÃ è Ã�Û�ÄDéÑß<Ä�Ã�ÕgÖPÚ
ÙmÞ�Þ�×ÈÇ�Ù;ä"Ä�ÇaÛ�Õ�éFÄ"Øoß1ç<Õ�Ã�Ö"Ù å"à Ü$Ù"Ç
é°Ã�Û�çÈÄ ê6å Ã�Õ�Ã�Ü$Ù"Ç_Ã å ÜCÄYé å Ú å Ö"ÄDéFÄ�Ú1Û�ájßÈÄ�ä"Ä à Ù)ã6é°Ä�Ú1Û�á å Ú�ßÎÙ)ãÆÄ�Ç å Û�ÕgÙPÚ<Ã�Ø

ßaç<Ä�Ç�ÄÏÕ�Ã°ÚÈÙ å Ö"ÇhÄ�Ä�ßâ×�ãÆÙPÚ ê Ä�Ã�Û°Ã è Ã�Û�ÄDéãÄ�ÚÈÖPÕ�ÚÈÄ�Ä�ÇhÕäÚÈÖIã<Ç�ÙmÞ
Ä�Ã�Ã å Ú<ßKã�Ç�Ù ê6åqê�à\è Þ å Ú<ÚÈÙ"Û ê ÄÎÙPÚÈÄ>�åÛ�çÈÄ
ã<Ç�ÙmÞ
Ä�Ã�ÃiÚÈÄ�Ä�ß�ÃËÛ�ÙEé å Û�Þ
ç²Û�ç<Ä�Ã�ãjÄ�Þ�Õ � ÞFã�Ç�Ù ê�à ÄDé å Ú<ßIÄ�ÚQä7Õ�Ç�ÙPÚ2éFÄ�Ú�ÛiÕ�Ú^æ4ç<Õ�Þ
çIÕgÛiÕ�Ã ê Ä�Õ�Ú<Ö:×<Ã�Ä�ß)Ø É ç å ÛÌÕ�Ã
ßÈÄ�Ã�Þ
ÇÕ ê Ä�ß�Õ�Úhâ å Ç�Û�������Ù"ÜfÛ�ç<Õ�Ã ê Ù7Ù ¼ Õ�Ã?çÈÙ;ææÛ�ÙoÕäÚ1Û�Ä�Ö"Ç å Û�ÄÏÃ è Ã�Û�ÄDéçÃ å ÜCÄ�Û è ÕäÚ1Û�Ù å Ú è Ç�Ä å Ã�ÙPÚ åqê�à ÄÎÃ è Ã�Û�ÄDé
Ä�ÚÈÖPÕ�Ú<Ä�Ä�ÇhÕ�ÚÈÖlã<Ç�ÙmÞ
Ä�Ã�Ã�Ø]q{ÕgÖP×ÈÇ�Ä-í7Ø Ý Ã
çÈÙ;æfÃÅÛ�çÈÄaÛ�çÈÇ�Ä�Ä-é å M�Ù"Ç�Þ
Ù!ébãÆÙPÚÈÄ�Ú1Û�ÃÅÙ"Ü å Þ
ÙPÃ�Û��ÍÄ
	ÆÄ�Þ
Û�Õ\ä"Ä�Ã è Ã�Û�ÄDéèÃ å Ü$Ä�Û è
ã<Ç�ÙmÞ
Ä�Ã�Ã � é å Ú å Ö"ÄDéFÄ�Ú�Û�áXßÈÄ�ä"Ä à Ù)ã�éFÄ�Ú1Û�á å Ú<ßÎÙ)ãÆÄ�Ç å Û�ÕgÙPÚ<Ã�Ø
é{êCë]ê¬ì íÁîÆï�îÆð)ñ�òåñ�ï@ó
Þ å Ü$Ä�Û è Ã�Û å ÇhÛ�ÃCæfÕ�Û�ç5é å Ú å Ö"ÄDéFÄ�Ú�Û à Ä å ßÈÄ�ÇhÃ�ç�Õ\ã å Ú<ßlÞ
Ù!é=é°ÕgÛ�éFÄ�Ú�Û�Ø É Õ�Û�çÈÙP×ÈÛ·Û�çÈÄ�Ã�Ä"á�Û�çÈÄfÄ
	jÙ"Ç�Û�Ã8Ù"Ü!Ù"Û�çÈÄ�ÇhÃ8Õ�Ú
Û�çÈÄÌÙ"ÇhÖ å Ú<Õ KDå Û�ÕgÙPÚ å ÇhÄ å"à éFÙPÃ�Û�ß<Ù�Ù!éFÄ�ßÏÛ�Ù°Ü å Õ à ×ÈÇ�Ä"Ø]ô)Ä å ß<Ä�ÇhÃ�ç<Õ\ãÏÞ
ÇhÄ å Û�Ä�Ã_Þ�× à Û�×ÈÇ�Ä-æ1ç<Õ�Þ0çÎßÈÇhÕ\ä"Ä�Ã ê ÄDç å ä7Õ�Ù"Ç�Ø

nÅÄ�Ã�Õ�ß<Ä�Ã:Ã�Ä�Û�Û�ÕäÚÈÖ�Û�çÈÄ¤Þ�× à Û�×ÈÇhÄÏÛ�çÈÇ�ÙP×ÈÖ!çâÛ�çÈÄ�ÕgÇ:Ù;æfÚ ê ÄDç å ämÕgÙ"Ç�áGé å Ú å Ö"Ä�ÇhÃ:Ú<Ä�Ä�ß¥Û�Ù¢Ä�Ã�Û åqê�à ÕäÃ�ç�Û�çÈÄ¤Ù"Ç��
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Ö å Ú<Õ KDå Û�Õ�ÙPÚ å"à Ã å ÜCÄ�Û è ãÆÙ à Õ�Þ èIå Ú<ß¢Þ
Ç�Ä å Û�Ä å Ã å Ü$Ä�Û è Þ
ÙPÚ1Û�Ç�Ù à Ã�Û�Ç×<Þ
Û�×ÈÇ�Ä(æfÕgÛ�ç å ã6ã<Ç�Ù)ã<ÇhÕ å Û�ÄlÇ�Ä�ÃXãÆÙPÚ<ÃhÕ ê Õ à Õ�Û�ÕgÄ�Ã�á
å Þ�Þ
ÙP×<Ú�Û åqê Õ à Õ�Û èbå Ú<ß å ×ÈÛ�ç<Ù"ÇhÕgÛ è á7Ã å Ü$Ä�Û è Þ
ÙPÚ�Û�Ç�Ù à Ã�á å Ú<ßFÜ$Ä�Ä�ß ê6å Þ ¼ Þ0ç å Ú<ÚÈÄ à Ã�Øxá å Ú å Ö"ÄDé°Ä�Ú1Û/éR×�Ã�Û å"à Ã�ÙÌÄ�Ã�Û åqê �
à Õ�Ã
ç å Ã å Ü$Ä�Û è é å Ú å Ö"ÄDé°Ä�Ú1Ûaã à�å Ú å Ú<ß¦Ä�Ú<Ã�×ÈÇhÄ_Û�ç å Û å Ã å ÜCÄ�Û è Õ�Ú<ÜCÙ"Ç
é å Û�ÕgÙPÚ¦Ã è Ã�Û�ÄDé å Ú<ßÎÞ
ÙPÚ1Û�ÕäÚ�× å"à!à Ä å ÇhÚ<Õ�ÚÈÖ
å Ú<ßÏÕ�ébã<Ç�Ù�ä"ÄDéFÄ�Ú1ÛGã�Ç�Ù7Þ
Ä�ÃhÃ�Ä�Ã å Ç�ÄÌÕäÚ,ã à�å Þ
Ä å Ú<ßÏÄ
	jÄ�Þ
Û�Õ\ä"Ä"Ø

�/ç å ã<Û�Ä�Ç Ý ³Fß<ÕäÃ�Þ�×<Ã�Ã�Ä�ÃGé å Ú å Ö"ÄDéFÄ�Ú�Û�s¹ÃfÇ�Ù à Ä å Ú<ßÎÇ�Ä�ÃXãÆÙPÚ<ÃhÕ ê Õ à Õ�Û�ÕgÄ�Ã·Õ�ÚÎÃ å Ü$Ä�Û è Ø
é{êCë]êCø ùFï�ð+ú¬ï�ñ<ñ<û1ú4ï·ðýü²ñÈþ+ñ�ÿ����8òåñ�ï@ó
ßaçÈÄ ¼ Ä è Û�Ùkç å ä7Õ�Ú<Ö å Þ
ÙPÃ�Û��ÍÄ
	jÄ�Þ
Û�Õ�ä"Ä Ã å Ü$Ä�Û è Ä
	ÆÙ"Ç�ÛFÕ�ÃRÛ�ÙIÄDé ê Ä�ß¢ÕgÛ�ÕäÚ1Û�Ù å Ã è Ã�Û�ÄDé�Ä�ÚÈÖPÕäÚÈÄ�Ä�ÇhÕ�ÚÈÖ^ã<Ç�ÙmÞ
Ä�Ã�Ã
Ü$Ç�Ù!é�Û�çÈÄ(ä"Ä�Ç ènê Ä�ÖPÕ�Ú<Ú<ÕäÚÈÖ å Ú<ß�Û�ÙoßÈÄ�Ã�ÕgÖPÚ¢Ã å Ü$Ä�Û è Õ�Ú1Û�ÙIÛ�çÈÄ¦Ã è Ã�Û�ÄDé å Ã�Û�çÈÄÎßÈÄ�Ã�ÕgÖPÚ¢ßÈÄ�Þ�Õ�ÃhÕgÙPÚ<Ã å Ç�Ä_é å ßÈÄ"Ø
à à�à ä7Õ�Ä�æaãÆÙPÕ�Ú1Û�Ã å Ú�ßÏÃ è Ã�Û�ÄDé Þ
Ù!ébãÆÙPÚÈÄ�Ú�Û�Ã1é�×<Ã�Û ê ÄÌÕ�Ú�Þ à ×<ßÈÄ�ß¦Õ�ÚÎÛ�ç<ÄJã<Ç�ÙmÞ
Ä�Ã�Ã å Ú<ß Õ�ÚÈÜ$Ù"Ç
é å Û�ÕgÙPÚÎ×<Ã�Ä�ß å Ú<ß
ßÈÙmÞ�×2éFÄ�Ú�Û�Ä�ßÏÕ�Ú å æ åDè Û�ç å Û_Õ�Ã å Þ�Þ
Ä�Ã�Ã�Õ ê�à Ä"á<×<Ú<ß<Ä�ÇhÃ�Û å Ú<ß åqêXà Ä"á å Ú�ßEçÈÄ à ã<Ü�× à Ø

Þ è Ã�Û�ÄDé Ä�ÚÈÖPÕ�ÚÈÄ�Ä�ÇÕ�ÚÈÖ°Ã�Û å Ç�Û�Ã'æfÕ�Û�ç � ÇhÃ�Û_ßÈÄ�Û�Ä�Ç
é°Õ�Ú�Õ�ÚÈÖFÛ�çÈÄRÖ"Ù å"à ÃfÙ"Ü�Û�çÈÄRÃ è Ã�Û�ÄDéÎØaâ/Ù"Û�Ä�Ú�Û�Õ å"à ç åLKDå Çhß<ÃfÛ�Ù
ê Ä å ä"ÙPÕ�ß<Ä�ß å Ç�ÄÌÛ�çÈÄ�Ú Õ�ßÈÄ�Ú�Û�Õ � Ä�ß!Ø]qÈÇ�Ù!éÁÛ�çÈÄÌÖ"Ù å"à Ã å Ú�ßÏÃ è Ã�Û�ÄDé�ç åLKDå Çhß�Ã�á å Ã�Ä�Û�Ù"Ü]Ã è Ã�Û�ÄDéæÜ�×<Ú<Þ
Û�Õ�ÙPÚ å"à7å Ú<ß
Ã å Ü$Ä�Û è ÇhÄ���×<Õ�Ç�ÄDéFÄ�Ú�Û�Ã å Ú<ß�Þ
ÙPÚ<Ã�Û�Ç å Õ�Ú�Û�Ã å ÇhÄ:Õ�ßÈÄ�Ú�Û�Õ � Ä�ßoÛ�ç å ÛRÃ�Ä�ÛRÛ�çÈÄlÜ$ÙP×<Ú<ß å Û�ÕgÙPÚoÜ$Ù"ÇRßÈÄ�ÃhÕgÖPÚ!á+Ù)ãÆÄ�Ç å Û�Õ�ÙPÚ<Ã�á
å Ú<ßEé å Ú å Ö"ÄDéFÄ�Ú�Û�Ø��/ç å ã�Û�Ä�Ça§�ßÈÄ�Ã�Þ
ÇhÕ ê Ä�ÃGç<Ù;æ£Û�ÙlÄ�Ã�Û åqê�à Õ�Ã
ç:Û�ç<Ä�Ã�ÄÌÜ�×<Ú<ß å éFÄ�Ú�Û å"à Ã�Ø

ß@Ù�Ã�Û å Ç�Û8Ã å ÜCÄ�Û è Ä�ÚÈÖPÕ�ÚÈÄ�Ä�ÇÕ�ÚÈÖËÄ å Ç à\è Ä�ÚÈÙP×ÈÖ!ç°Û�Ù ê Ä�Þ
ÙPÃ�Û��ÍÄ
	jÄ�Þ
Û�Õ�ä"Ä"á<Ã å ÜCÄ�Û è éR×�Ã�Û ê Ä�Þ
ÙPÚ<Ã�Õ�ßÈÄ�ÇhÄ�ßFÜCÇhÙ!éÑÛ�çÈÄ
ä"Ä�Ç è_ê Ä�ÖPÕ�Ú<Ú�Õ�ÚÈÖFÞ
ÙPÚ<Þ
Ä�ã<Û_ÜCÙ"Ç
é å Û�ÕgÙPÚ Ã�Û å Ö"Ä�ÃaÙ"Ü·ßÈÄ�ä"Ä à Ù)ã6éFÄ�Ú�Û å Ú<ß Þ
ÙPÚ�Û�Õ�Ú7×ÈÄ�Û�ç<Ç�ÙP×ÈÖ!çÈÙP×ÈÛfÛ�çÈÄ à Õ�ÜCÄÌÞ è Þ à Ä�Ù"Ü
Û�çÈÄFÃ è Ã�Û�ÄDéÎØ��_Ä�ÃhÕgÖPÚ²ßÈÄ�Þ�Õ�Ã�Õ�ÙPÚ<Ã_Ã
çÈÙP× à ß ê Ä�ÖP×�Õ�ßÈÄ�ß êQè Ã å ÜCÄ�Û è Þ
ÙPÚ�Ã�Õ�ßÈÄ�Ç å Û�Õ�ÙPÚ<Ã�áWæ1ç<Õ à Ä"á å ÛËÛ�çÈÄ°Ã å éFÄ�Û�Õ�éFÄ"á
Û åL¼ Õ�ÚÈÖ�Ù"Û�çÈÄ�Ç�Ã è Ã�Û�ÄDé Ç�Ä���×�ÕgÇ�ÄDéFÄ�Ú�Û�Ã å Ú�ßÐÞ
ÙPÚ�Ã�Û�Ç å Õ�Ú�Û�Ã�Õ�Ú1Û�Ù å Þ�Þ
ÙP×<Ú�Û å Ú<ßÐÇ�Ä�Ã�Ù à ämÕ�ÚÈÖ�Þ
ÙPÚm�XÕ�Þ
Û�Ã�Ø�ß1çÈÄ'ç åLKDå Çhß
å Ú å"à\è Ã�Õ�Ã°Û�Ä�Þ
ç<Ú<Õä��×ÈÄ�ÃÐ×<Ã�Ä�ß3éR×�Ã�Û:ÚÈÙ"Û:Ç�Ä��7×<ÕgÇ�Ä å Þ
Ù!ébã à Ä�Û�Ä�ßåßÈÄ�Ã�ÕgÖPÚ å Ú<ßdé�×<Ã�ÛÐÕ�Ú<Þ à ×�ßÈÄ å"à�à Û�çÈÄ¨Ü å Þ
Û�Ù"ÇÃ
Õ�ÚQä"Ù à ä"Ä�ßÏÕ�Ú å Þ�Þ�ÕäßÈÄ�Ú1Û�Ã�ØÅ�/ç å ã<Û�Ä�ÇaZ�ßÈÄ�Ã�Þ
ÇhÕ ê Ä�Ã å Ú<Ä�æcç åLKDå Çhß å Ú å"à�è Ã�ÕäÃ�Û�Ä�Þ
ç<Ú<Õä��×ÈÄ"á ê6å Ã�Ä�ß¦ÙPÚÏÛ�ç<ÄlÞ�ßMà'átâ
éFÙmßÈÄ à Ù"Ü8Þ å ×<Ã å Û�ÕgÙPÚ!á!Û�ç å Û-ã<Ç�Ù�ä7ÕäßÈÄ�ÃaÛ�çÈÄFÕ�ÚÈÜ$Ù"Ç
é å Û�ÕgÙPÚ¤ÚÈÄ�Þ
Ä�Ã�Ã å Ç è Û�ÙÏßÈÄ�Ã�Õ�ÖPÚ¤Ã å ÜCÄ�Û è Õ�Ú�Û�Ù¦Û�çÈÄFÃ è Ã�Û�ÄDé å Ú<ß
�/ç å ã�Û�Ä�ÇËOÐÃ�çÈÙ�æfÃ-çÈÙ;æ�Û�Ù¦×<Ã�Ä�ÕgÛËÕ�Ú å Ã å Ü$Ä�Û è �ÍÖP×<Õ�ßÈÄ�ßIßÈÄ�ÃhÕgÖPÚ^ã�Ç�Ù7Þ
Ä�ÃhÃ�Øi�Gç å ã<Û�Ä�ÇÌO å"à Ã�Ù(ã�Ç�Ä�Ã�Ä�Ú�Û�Ã_Ö"Ä�Ú<Ä�Ç å"à
ã<ÇhÕäÚ<Þ�Õ\ã à Ä�Ã{Ü$Ù"Ç�Ã å Ü$ÄaßÈÄ�ÃhÕgÖPÚ:ÕäÚ<Þ à ×<ß<ÕäÚÈÖJçÈÙ;æýÛ�ÙFßÈÄ�Ã�ÕgÖPÚ:Ã è Ã�Û�ÄDé°Ã å Ú<ßÐÃ è Ã�Û�ÄDé Þ
Ù!é5ãjÙPÚ<Ä�Ú1Û�Ã�×<Ã�Ä�ß ê<è ç�×6é å Ú<Ã
Û�ç å Ûfß<Ù°ÚÈÙ"ÛfÞ
ÙPÚ�Û�ÇhÕ ê ×ÈÛ�ÄiÛ�Ù(ç�×2é å ÚÎÄ�Ç�Ç�Ù"Ç�Ø

�aÙmÞ�×2éFÄ�Ú�Û å Û�ÕgÙPÚ�Õ�ÃiÞ
ÇÕgÛ�Õ�Þ å"à ÚÈÙ"ÛÌÙPÚ à\è Ü$Ù"Ç�Þ
Ù!é5é�×<Ú<Õ�Þ å Û�Õ�ÙPÚoÕ�ÚIÛ�çÈÄ°ßÈÄ�ÃhÕgÖPÚ å Ú<ßoßÈÄ�ä"Ä à Ù)ã6éFÄ�Ú�ÛJã<Ç�ÙmÞ
Ä�Ã�Ã
ê ×ÈÛ å"à Ã�Ù ê Ä�Þ å ×<Ã�Ä8Ù"Ü<Õ�Ú<Ä�ä7ÕgÛ åqêXà Ä·Þ
ç å Ú<Ö"Ä�Ã@Ù�ä"Ä�Ç]Û�Õ�éFÄ"Ø$ßaç å Û@ß<Ù7Þ�×2é°Ä�Ú1Û å Û�ÕgÙPÚfé�×<Ã�Û@ÕäÚ<Þ à ×<ßÈÄ]Û�ç<Ä�Ç å Û�ÕgÙPÚ å"à Ä�Ü$Ù"Ç
Û�çÈÄaßÈÄ�Ã�ÕgÖPÚ:ßÈÄ�Þ�Õ�Ã�ÕgÙPÚ�Ã å Ú<ß:Û�Ç å Þ
Ä åqê Õ à Õ�Û è ÜCÇhÙ!ézç<Õ�Ö!çm� à Ä�ä"Ä à Ç�Ä��7×<ÕgÇhÄDéFÄ�Ú1Û�Ã å Ú<ßÐÞ
ÙPÚ<Ã�Û�Ç å Õ�Ú�Û�ÃÅßÈÙ;æfÚlÛ�Ù�ß<Ä�Û å Õ à Ä�ß
ßÈÄ�Ã�Õ�ÖPÚ�Ü$Ä å Û�×ÈÇ�Ä�Ã�Økà_ÜCÛ�Ä�Ç�Û�çÈÄ¦Ù"ÇhÕ�ÖPÕ�Ú å"à Ã è Ã�Û�ÄDé ßÈÄ�ä"Ä à Ù)ã6éFÄ�Ú�Û�Õ�Ã � Ú<ÕäÃ�çÈÄ�ß!á/Û�çÈÄ¦Õ�ÚÈÜ$Ù"Ç
é å Û�ÕgÙPÚ¢ÚÈÄ�Þ
Ä�Ã�Ã å Ç è Û�Ù
Ù)ãÆÄ�Ç å Û�Ä å Ú<ß3é å Õ�Ú1Û å ÕäÚ¥ÕgÛÐÃ å ÜCÄ à�è éR×<Ã�Û ê ÄEã å ÃhÃ�Ä�ßâÕäÚ å ×<Ã åqê�à Ä ÜCÙ"Ç
é Û�Ù}Ù)ãÆÄ�Ç å Û�Ù"ÇhÃ å Ú<ß3é å Õ�Ú1Û å ÕäÚÈÄ�ÇhÃ�Ø
�/ç å ã�Û�Ä�Ç Ý N}ßÈÄ�Ã�Þ
ÇÕ ê Ä�Ã=çÈÙ�æ Û�Ù�Õ�Ú�Û�Ä�Ö"Ç å Û�Ä²Ã å Ü$Ä�Û è Þ
ÙPÚ<ÃhÕ�ßÈÄ�Ç å Û�ÕgÙPÚ�Ã:Õ�Ú�Û�Ù}ÃXãÆÄ�Þ�Õ � Þ å Û�ÕgÙPÚ<Ã å Ú<ßâÛ�çÈÄ¨Ö"Ä�Ú<Ä�Ç å"à
Ã è Ã�Û�ÄDéÁÄ�Ú<ÖPÕ�ÚÈÄ�Ä�ÇhÕ�Ú<Öfã�Ç�Ù7Þ
Ä�ÃhÃ�Ø

Ý ÚÈÖPÕ�ÚÈÄ�Ä�ÇhÃ?ç å ä"ÄÎÙ"ÜCÛ�Ä�Ú�Þ
ÙPÚ�Þ
Ä�Ú1Û�Ç å Û�Ä�ß3éFÙ"Ç�ÄÐÙPÚ}Û�çÈÄ¦Û�Ä�Þ
ç<Ú<Ù à Ù"ÖPÕ�Þ å"àaå ÃXãÆÄ�Þ
Û�Ã�Ù"ÜaÃ è Ã�Û�ÄDéçßÈÄ�ä"Ä à Ù)ã6éFÄ�Ú�Û
æ1ç<Õ à Ä å Ã�Ãh×2é°Õ�ÚÈÖ:Û�ç å ÛJç�×6é å Ú<ÃËÕ�Ú¤Û�çÈÄFÃ è Ã�Û�ÄDé�æfÕ à�à Ä�ÕgÛ�çÈÄ�Ç å ß å ã<ÛËÛ�Ù,æ1ç å Û�Ä�ä"Ä�ÇRÕ�ÃaÖPÕ\ä"Ä�ÚIÛ�Ù¦Û�çÈÄDéÊÙ"ÇJæfÕ à�à
ê ÄRÛ�Ç å Õ�ÚÈÄ�ß¤Û�ÙÎßÈÙ:Û�ç<Ä E ÇÕgÖ!ç1ÛËÛ�ç<ÕäÚÈÖÈØ GýÉ ç<Ä�Ú å Ú å Þ�Þ�ÕäßÈÄ�Ú1ÛËÙmÞ�Þ�×ÈÇhÃ�á!ÕgÛiÕ�Ã ê�à�å é°Ä�ß¨ÙPÚ¤Û�çÈÄ�Ù)ãÆÄ�Ç å Û�Ù"Ç�Ølßaç<Õ�Ã
å ã2ã<ÇhÙ å Þ
ç�Û�ÙoÃ å ÜCÄ�Û è á å Ã å Ç�ÖP×ÈÄ�ß åqê Ù�ä"Ä"á�Õ�Ã�ÙPÚÈÄÏÙ"ÜaÛ�çÈÄÎÇ�Ä å Ã�ÙPÚ�ÃlÃ å Ü$Ä�Û è Ä�ÚÈÖPÕ�Ú<Ä�Ä�ÇhÕ�ÚÈÖ²Õ�ÃFÚÈÙ"Û å ÃFÄ
	jÄ�Þ
Û�Õ�ä"Ä
å ÃÐÕgÛ:Þ
ÙP× à ß ê Ä"ØjßaçÈÄ¨Ã è Ã�Û�ÄDé ßÈÄ�ÃhÕgÖPÚuã<ÇhÙ7Þ
Ä�Ã�ÃÐÚÈÄ�Ä�ß<Ã:Û�Ù}Ã�Û å Ç�Û ê<è Þ
ÙPÚ<Ã�ÕäßÈÄ�ÇhÕ�ÚÈÖ�Û�çÈÄ@ç7×2é å ÚâÞ
ÙPÚ1Û�Ç�Ù àäà Ä�Ç
å Ú<ßoÞ
ÙPÚ�Û�Õ�Ú7×<Õ�ÚÈÖÎÛ�ç å ÛFãÆÄ�ÇhÃXãÆÄ�Þ
Û�Õ\ä"ÄFÛ�çÈÇhÙP×ÈÖ!çÈÙP×ÈÛ�ß<Ä�ä"Ä à Ù)ã6éFÄ�Ú�Û�Øgß1çÈÄ ê Ä�Ã�ÛYæ åDè Û�ÙÏÇ�Ä å Þ0ç�Û�ç å Û�Ö"Ù å"à ÕäÃiÛ�Ù
Õ�ÚQä"Ù à ä"Ä�Ù)ãÆÄ�Ç å Û�Ù"ÇÃaÕäÚÎÛ�çÈÄ�ßÈÄ�Ã�ÕgÖPÚ¨ßÈÄ�Þ�Õ�Ã�ÕgÙPÚ�Ã å Ú<ß¤Ã å ÜCÄ�Û è^å Ú å"à\è Ã�Ä�Ã�Ø��'ãÆÄ�Ç å Û�Ù"ÇhÃ å ÇhÄRÃ�Ù!éFÄ�Û�Õ�éFÄ�Ã à Ä�ÜCÛfÙP×ÈÛ_Ù"Ü
Û�çÈÄ°Þ
ÙPÚ<Þ
Ä�ã�Û�× å"à ßÈÄ�ÃhÕgÖPÚ²Ã�Û å Ö"Ä�Ã å Ú�ß²ÙPÚ à\è@ê Ç�ÙP×ÈÖ!ç�ÛÌÕ�Ú à�å Û�Ä�Ç�ÕäÚ²ßÈÄ�ä"Ä à Ù)ã6éFÄ�Ú�Û�Ø=ß@ÙÏßÈÄ�Ã�ÕgÖPÚ²Ã å ÜCÄ�Ç�Ã è Ã�Û�ÄDé°Ã�á
Ù)ãÆÄ�Ç å Û�Ù"ÇhÃ å Ú�ßKé å Õ�Ú�Û å Õ�ÚÈÄ�ÇhÃbé�×<Ã�Û ê ÄÎÕ�Ú<Þ à ×<ß<Ä�ß¢ÕäÚ�Û�ç<ÄÏßÈÄ�Ã�ÕgÖPÚhã<ÇhÙ7Þ
Ä�Ã�ÃFÃ�Û å Ç�Û�Õ�ÚÈÖIÜ$Ç�Ù!éçÛ�çÈÄÏÞ
ÙPÚ<Þ
Ä�ã�Û�× å"à
ßÈÄ�ä"Ä à Ù)ã�éFÄ�Ú1Û_Ã�Û å Ö"Ä å Ú�ßÏÞ
ÙPÚ<Ã�Õ�ß<Ä�Ç å Û�ÕgÙPÚ<Ã�Ù"Üxç7×2é å ÚÎÄ�ÇhÇ�Ù"Ç å Ú<ß^ã<Ç�Ä�ä"Ä�Ú�Û�Õ�ÚÈÖ°ÕgÛfÃ
çÈÙP× à ß ê Ä å Û�Û�çÈÄRÜCÙ"ÇhÄ�ÜCÇ�ÙPÚ�Û
Ù"Ü{Û�çÈÄÌßÈÄ�Ã�Õ�ÖPÚ¦Ä
	jÙ"Ç�Û�Ø

á å Ú è Þ
Ù!é5ã å Ú<ÕgÄ�Ã�á�ã å Ç�Û�Õ�Þ�× à�å Ç à\è Õ�Ú å Ä�Ç�ÙPÃXã å Þ
Ä"áÆ×�Ã�Ä�Õ�Ú�Û�Ä�Ö"Ç å Û�Ä�ß@ã<Ç�Ùmß<×<Þ
Û�Û�Ä å é°ÃaÛ�ç å ÛaÕ�Ú<Þ à ×<ß<Ä"á å é°ÙPÚÈÖ
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Ù"Û�çÈÄ�ÇhÃ�á�ß<Ä�Ã�ÕgÖPÚ�Ä�ÚÈÖPÕäÚÈÄ�Ä�ÇhÃ�á�Ã å Ü$Ä�Û è Ä�ÚÈÖPÕ�Ú<Ä�Ä�ÇhÃ�áGç�×6é å Ú�Ü å Þ
Û�Ù"ÇhÃ°Ä�ì�ãÆÄ�Ç�Û�Ã�á/ãÆÙ"Û�Ä�Ú1Û�Õ å"à ×<Ã�Ä�ÇhÃFÙ"ÜiÛ�ç<Ä Ã è Ã�Û�ÄDé
� Ù)ãÆÄ�Ç å Û�Ù"ÇhÃ´á å Ú�ßFé å Õ�Ú�Û å Õ�ÚÈÄ�ÇÃ�Ø+n�×ÈÛ+Û�ç<Ä8ßÈÄ�ä"Ä à Ù)ã�éFÄ�Ú1ÛMã<Ç�ÙmÞ
Ä�Ã�Ã/×<Ã�Ä�ßFé åDè ÚÈÙ"Û/ÚÈÄ�Þ
Ä�Ã�Ã å ÇhÕ à\è Û åL¼ Äpé å ìÈÕ�é�×2é
å ß�ä å Ú1Û å Ö"ÄRÙ"Ü{Û�ç<Õ�Ã/ãÆÙ"Û�Ä�Ú1Û�Õ å"à ÜCÙ"Ç_Þ
Ù à�à�åqê Ù"Ç å Û�ÕgÙPÚ!Øoß1çÈÄJã<Ç�ÙmÞ
Ä�Ã�Ã�ÙP×ÈÛ à ÕäÚÈÄ�ßÎÕ�Ú_â å Ç�Û����h��Û�ÇhÕgÄ�Ã�Û�ÙlßÈÙFÛ�ç å Û�Ø
é{êCë]êCë �	��ñ<û1îXóPú��+ï�

�ËÚ<Þ
ÄFÛ�ç<Ä°Ã è Ã�Û�ÄDé Õ�Ã ê ×<Õ à Û�á!ÕgÛYéR×�Ã�Û ê Ä�Ù)ãÆÄ�Ç å Û�Ä�ß�Ã å ÜCÄ à�è Ø(Þ è Ã�Û�ÄDé Ä�ÚÈÖPÕ�ÚÈÄ�Ä�ÇÕ�ÚÈÖ¦Þ
Ç�Ä å Û�Ä�Ã�Û�ç<Ä ê6å Ã�Õ�Þ�Õ�ÚÈÜ$Ù"Ç��
é å Û�ÕgÙPÚ}ÚÈÄ�Ä�ß<Ä�ß�Û�Ù²ßÈÙ¤Û�ç<Õ�ÃRÕ�Ú�Û�ç<Ä:Ü$Ù"Ç
é»Ù"ÜfÛ�çÈÄ¦Ã å Ü$Ä�Û è Þ
ÙPÚ�Ã�Û�Ç å Õ�Ú�Û�Ã å Ú<ß�Ù)ãÆÄ�Ç å Û�ÕäÚÈÖ å Ã�Ãh×2ébã<Û�ÕgÙPÚ�ÃR×�ãÆÙPÚ
æ1ç<ÕäÞ
çIÛ�çÈÄ°Ã å Ü$Ä�Û è Ù"ÜÅÛ�çÈÄlß<Ä�Ã�ÕgÖPÚIæ å Ã ê6å Ã�Ä�ß!Ø5ß1çÈÄ�Ã�Ä°Þ
ÙPÚ<Ã�Û�Ç å Õ�Ú1Û�Ã å Ú<ß å Ã�Ã�×6ébã<Û�ÕgÙPÚ<ÃJé�×<Ã�Û ê Ä?ã å Ã�Ã�Ä�ß²Û�Ù
Ù)ãÆÄ�Ç å Û�ÕgÙPÚ<ÃfÕ�Ú å ÜCÙ"Ç0éæÛ�ç å Û�Û�çÈÄ è Þ å Ú¨×<Ú<ßÈÄ�ÇhÃ�Û å Ú<ß å Ú<ßÏ×<Ã�Ä"Ø

nÅÄ�Þ å ×<Ã�ÄÎÞ0ç å ÚÈÖ"Ä�ÃFÕ�Ú�Û�çÈÄgã6ç è Ã�Õ�Þ å"à Þ
Ù!ébãÆÙPÚÈÄ�Ú�Û�Ã�áoç�×6é å Ú ê ÄDç å ä7Õ�Ù"Ç�á å Ú<ß�Û�ç<Ä:Ù"Ç�Ö å Ú�Õ KDå Û�ÕgÙPÚ å"à Ã å Ü$Ä�Û è
Þ
ÙPÚ�Û�Ç�Ù à Ã�Û�Çh×<Þ
Û�×ÈÇhÄ å Ç�Ä å"à éFÙPÃ�Û@ÖP× å Ç å Ú�Û�Ä�Ä�ßRÛ�ÙaÙmÞ�Þ�×ÈÇ@Ù�ä"Ä�Ç{Û�çÈÄ à Õ�ÜCÄ·Ù"ÜÈÛ�ç<Ä8Ã è Ã�Û�ÄDéÎá"Ù)ãÆÄ�Ç å Û�ÕgÙPÚ�Ã"é�×<Ã�ÛMé å Ú å Ö"Ä
Þ
ç å ÚÈÖ"ÄlÕ�Ú¤Ù"ÇhßÈÄ�ÇiÛ�ÙÎÄ�Ú�Ã�×ÈÇ�Ä�Û�ç å ÛiÛ�çÈÄ°Ã å ÜCÄ�Û è Þ
ÙPÚ�Ã�Û�Ç å Õ�Ú�Û�Ã å Ç�Ä°ÚÈÙ"Û-ämÕgÙ à�å Û�Ä�ß!Ø?ßaçÈÄFÇhÄ���×<Õ�Ç�ÄDéFÄ�Ú�Û�Ã_Ü$Ù"Ç�Ã å Ü$Ä
Ù)ãÆÄ�Ç å Û�ÕgÙPÚ<Ã å Ç�ÄÌß<Õ�Ã�Þ�×�Ã�Ã�Ä�ßÎÕ�Ú �/ç å ã<Û�Ä�Ç Ý � Ø

�xÛ�s¹Ã8Ú<Ù;æåÛ�Õ�éFÄfÛ�Ù à Ù7Ù ¼?å ÛÅÛ�çÈÄaÞ
ç å ÚÈÖ"Ä�Ã�Õ�ÚlÃ è Ã�Û�ÄDé Ä�ÚÈÖPÕäÚÈÄ�Ä�ÇhÕ�ÚÈÖÈá�Ù)ãÆÄ�Ç å Û�ÕgÙPÚ<Ã�á å Ú<ß=é å Ú å Ö"ÄDéFÄ�Ú�Û�á ê�å Ã�Ä�ß
ÙPÚ@Þ�ß$à'á@â/á<Û�ç å Û_Þ å Ú å Ã�Ã�ÕäÃ�Û�Õ�Ú¦Ä�ÚÈÖPÕ�Ú<Ä�Ä�ÇhÕ�ÚÈÖ å Ã å Ü$Ä�ÇaæÅÙ"Ç à ß!Ø
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� à�à Û��ÈÄ�� �LÇ�Û�ÃËÙ"ÜÅÛ��ÈÄ!�<Ç�ÙmÞ
Ä�Ã�ÃißÈÄ�Ã�Þ
ÇÕ#"ÆÄ�ß¤ÕäÚ¨Û��<ÄFÜCÙ à�à Ù%$fÕ�Ú<Ö:Þ&� �'�<Û�Ä�ÇhÃÌÃ�Û��LÇhÛiÜCÇ�Ù)(ÊÛ��<Ä°Ã��*(FÄFÜ�×<Ú<ß+�*(FÄ�Ú�Û�� à
Ã-,mÃ�Û�Ä.( Ä�ÚÈÖPÕ�ÚÈÄ�Ä�ÇhÕäÚÈÖ/�"Þ
Û�Õ#0mÕgÛ�ÕgÄ�Ã�Ø213�ÈÄ�Ã�Ä�ÕäÚ<Þ à ×<ßÈÄÌß<Ä � Ú<Õ�ÚÈÖÈá�ÜCÙ"ÇaÛ��ÈÄRÃ�,7Ã�Û�Ä.(ÊÕ�Ú40"Ù à 0"Ä�ß!á5�"Þ�Þ�Õ�ßÈÄ�Ú�Û�ÃaÙ"Ç à ÙPÃhÃ�Ä�Ã�á
�+� K �LÇhß�Ã�á<Ã��LÜ$Ä�Û�,ÎÇ�Ä��7×<ÕgÇ�Ä.(°Ä�Ú1Û�Ã6�"Ú<ß Þ
ÙPÚ<Ã�Û�Ç&�"Õ�Ú�Û�Ã�á �"Ú�ßÎÛ��ÈÄÌÃ��LÜ$Ä�Û�,ÏÞ
ÙPÚ�Û�Ç�Ù à Ã�Û�Çh×<Þ
Û�×ÈÇ�Ä"Ø

7�8 � 9;:=</>�?&>���ÓA@=@B?&C�:�>ED5FHG3>!CJIK>!G6@=@=:�LMD5G3N�O&:QP	R2FSF5:BF
13�ÈÄ � ÇhÃ�Û8Ã�Û�ÄT�ÏÕ�ÚU�"Ú4,lÃ��LÜ$Ä�Û�,ÐÄ
	jÙ"Ç�Û�Õ�Ú40"Ù à 0"Ä�Ã��LÖ"Ç�Ä�Ä�Õ�Ú<Ö�ÙPÚÐÛ��ÈÄaÛ�,V�ÆÄ�Ã�Ù"ÜW�"Þ�Þ�Õ�ßÈÄ�Ú�Û�Ã�Ù"Ç à ÙPÃ�Ã�Ä�ÃÅÛ�Ù!"ÆÄaÞ
ÙPÚ�Ã�Õ�ßm�
Ä�Ç�Ä�ß!Ø

��Ú�Ö"Ä�Ú<Ä�Ç&� à á]Û��ÈÄ¦ßÈÄ � Ú<Õ�Û�ÕgÙPÚoÙ"ÜX�"ÚY�"Þ�Þ�Õ�ß<Ä�Ú1Û�Þ
Ù)(FÄ�Ã�Ü$Ç�Ù)(�Û��ÈÄÐÞ�×�Ã�Û�Ù)(FÄ�Ç��"Ú<ß�Ù7Þ�ÞT�"Ã�Õ�ÙPÚ+� à�à ,²Ü$Ç�Ù)(�Û��ÈÄ
Ö"Ù%0"Ä�ÇÚ+(FÄ�Ú�ÛÌÜCÙ"ÇÌÃ�,7Ã�Û�Ä.(lÃËÛ��+�LÛZ�LÇ�Ä�Ç�Ä�ÖP× à �LÛ�Ä�ß["V, Ö"Ù\0"Ä�ÇhÚ+(FÄ�Ú�Û]�LÖ"Ä�Ú<Þ�Õ�Ä�Ã�Ø��ËÛ��ÈÄ�ÇiÃ�ÙP×ÈÇhÞ
Ä�Ã^(°Õ�Ö)�1Û�"ÆÄF×<Ã�Ä�Ç
Ö"Ç�ÙP×_�XÃ�áAÕäÚ<Ã�×ÈÇ&�"Ú�Þ
Ä·Þ
Ù)(�� �"Ú<ÕgÄ�Ã�á\�<ÇhÙ"ÜCÄ�Ã�ÃhÕgÙPÚ+� à Ã�ÙmÞ�ÕgÄ�Û�ÕgÄ�Ã�á"Õ�Ú�ß<×<Ã�Û�Ç�,_Ã�Û��"Ú<ß+�LÇhß�Ã�á-Ù"Ç@Ù"Û��ÈÄ�Ç{Ã�Û�� ¼ Ä.�ÈÙ à ßÈÄ�ÇÃ�Ø@�xÜmÛ��ÈÄ
Þ
Ù)(�� �"Ú4,ÎÙ"ÇaÖ"Ç�ÙP×_�¨ß<ÄT0"Ä à Ù*��Õ�ÚÈÖlÛ��ÈÄRÃ-,mÃ�Û�Ä.(�Õ�Ã�Ü$Ç�Ä�ÄRÛ�Ù/"�×<Õ à ß`$X�+�LÛ�ÄT0"Ä�ÇaÛ��ÈÄT,a$��"Ú1Û�áÆÛ��ÈÄ�Ú¨Þ
ÙPÚ<Ã�Õ�ßÈÄ�Çb�LÛ�ÕgÙPÚ<Ã
Ù"Ü à Õc�'"�Õ à ÕgÛ�,d�"Ú�ßÎÛ��ÈÄÌÞ
ÙPÃ�Û_Ù"Üe�"Þ�Þ�Õ�ß<Ä�Ú1Û�ÃX$fÕ à�à Þ
Ù)(FÄ�ÕäÚ1Û�Ù�� à �.,"Ø

�aÄ � Ú<Õ�Û�ÕgÙPÚ<Ã�Ù"Ü2"S�"Ã�Õ�ÞÐÛ�Ä�Ç&(°ÃFß<Õg	jÄ�ÇFÖ"Ç�Ä.�LÛ à ,f�*(FÙPÚ<ÖoÕ�Ú<ß<×<Ã�Û�ÇhÕgÄ�Ã]�"Ú�ß}Ä�ÚÈÖPÕ�ÚÈÄ�Ä�ÇhÕäÚÈÖ¤ß�Õ�Ã�Þ�Õ#� à Õ�ÚÈÄ�Ã�Ø � Ã�Ä�Û
Ù"Ü�"S�"Ã�Õ�Þ�ßÈÄ � Ú<ÕgÛ�Õ�ÙPÚ<Ã2�LÇhÄ�×�Ã�Ä�ßIÕ�Ú Û���Õ�ÃE"jÙ7Ù ¼�� Ã�Ä�Ä � �+�ÆÄ�Ú<ß<Õ#g � ´fÛ��+�LÛiÇ�Ä
��Ä�Þ
ÛiÞ
Ù)(d(°ÙPÚ²×<Ã��LÖ"Ä°Õ�ÚihV,mÃ�Û�Ä.(
hj�LÜ$Ä�Û�,"Ø � Ú V1QhQ�T ®1« W k Õ�Ã�ß<Ä � ÚÈÄ�ßa�"Ã �

l .P.�0 6emjn5oP� � Ú}×<Ú<ßÈÄ�Ã�Õ�Ç�Ä�ß²Ù"ÇF×<Ú_� à �"Ú<ÚÈÄ�ß²ÄT0"Ä�Ú�ÛFÛ��+�LÛ�Ç�Ä�Ã�× à Û�Ã�Õ�Úf� à ÙPÃ�Ã�á·Õ�Ú<Þ à ×<ß<Õ�ÚÈÖ à ÙPÃhÃRÙ"Ç
�7×+(d�"Ú à ÕgÜ$Ä°Ù"ÜX�7×+(d�"Ú¢Õ�ÚAM�×ÈÇ�,"áe�<Ç�Ù*�ÆÄ�Ç�Ûp,oß+�*(d�LÖ"Ä"á·Ä�Ú40mÕgÇ�ÙPÚ+(FÄ�Ú�Û�� à �jÙ àäà ×ÈÛ�ÕgÙPÚ!áq(°Õ�Ã�Ã�Õ�ÙPÚ à ÙPÃ�Ã�á
Ä�Û�ÞLØ

� Úr�"Þ�Þ�Õ�ß<Ä�Ú1Û�ÚÈÄ�Ä�ßoÚÈÙ"Û�Õ�Ús0"Ù à 0"Ä à ÙPÃ�ÃiÙ"Ü à ÕgÜCÄ"áW"�×ÈÛÌÕgÛ�ß<Ù�Ä�Ã�Ç�Ä�Ã�× à ÛiÕ�Ú�Ã�Ù)(FÄ à ÙPÃ�ÃiÛ��+�LÛ�Õ�ÃÌ×<Ú+�"Þ�Þ
ÄT��Û��'" à Ä
Û�ÙÐÛ��ÈÄRÃ�Û�� ¼ Ä.�<Ù à ßÈÄ�ÇhÃ�Ø�hV,7Ã�Û�Ä.(thj�LÜ$Ä�Û�,u�+�"Ã2� à $v�%,7ÃËÞ
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(�×<Ã�Ûq"ÆÄ�Ä à Õc(lÕ�Ú+�LÛ�Ä�ßiÙ"Ç�(°ÕgÛ�ÕgÖ)�LÛ�Ä�ß]"4,iÛ��<ÄÅÃ-,mÃ�Û�Ä.(rßÈÄ�Ã�ÕgÖPÚ)Ø � Ç�Ä.�"Ã�ÙPÚ �'" à Ä�Äw�ÆÙ"Ç�Ûe(R×<Ã�ÛW"ÆÄ�(d�"ß<Ä
Û�Ù¨Ä à Õc(°ÕäÚ+�LÛ�ÄFÙ"Ç�(lÕgÛ�ÕgÖ)�LÛ�Ä/�+� K �LÇß<ÃÌÇ�Ä�Ãh× à Û�Õ�ÚÈÖ	�LÛ�(FÙPÃ�Û�ÕäÚoß+�*(d�LÖ"ÄÐÛ�Ù Û��ÈÄlÇ�Ù*"ÆÙ"Û�Ù"Ç�Ù*"ÈM�Ä�Þ
Û�Ã
ÕäÚ²Û��ÈÄd$ÅÙ"Ç ¼ �LÇ�Ä.�mØÎqÈÙ"Ç!�"Ús,i�+� K �LÇhß�ÃÌÛ��+�LÛ�ÞT�"Ú<ÚÈÙ"ÛZ"ÆÄ°Ä à ÕÈ(°Õ�Ú+�LÛ�Ä�ß!á+Û��ÈÄ/�+� K �LÇhßÎ�"Ú+� à ,mÃ�Õ�Ã^�"Ã
$ÅÄ à�à �"Ã�Û��ÈÄißÈÄ�Ã�Õ�ÖPÚ:Ü$Ä.�LÛ�×ÈÇ�Ä�Ã6�"Ú�ßÎßÈÄT0"Ä à Ù*� (FÄ�Ú�Û��<Ç�ÙmÞ
Ä�ß<×ÈÇ�Ä�Ã�á7Õ�Ú�Þ à ×<ß<Õ�Ú<Ö]�"Ús,:Û�Ç&�"ßÈÄ�Ù'�²Ã�Û�×<ß<Õ�Ä�Ã�á
(�×<Ã�ÛX"jÄißÈÙmÞ�×+(FÄ�Ú�Û�Ä�ß	�"Ú<ß	�<Ç�Ä�Ã�Ä�Ú�Û�Ä�ßÎÛ�ÙlÛ��<ÄÌÞ�×<Ã�Û�Ù)(FÄ�Ç_ÜCÙ"ÇX�"Þ�Þ
ÄT��Û��"Ú<Þ
Ä"Ø

7�8 ¾ �ZÏ]F D5:�Ð ÑÒG6Ó=G6Ô�C�F
13�ÈÄ�Û�Ä�Ç&(;Õ V%Ö�V Y�®2�+�"Ã�"ÆÄ�Ä�Ú�×�Ã�Ä�ßFÕ�Ú�ß<Õ{�ÆÄ�Ç�Ä�Ú�Ûq$��.,mÃ�Ø·qÈÙ"Ç·Äwg_�*(�� à Ä"áPÕ�Ú!�.0mÕc�LÛ�ÕgÙPÚ!ás�^� � K �LÇhßFÕ�Ã/Ù"ÜCÛ�Ä�Úl×<Ã�Ä�ß�Û�Ù
ßÈÄ�ÚÈÙ"Û�ÄiÃ�Ù)(°Ä�Û��<Õ�ÚÈÖ�Õ�ÚlÛ��<Ä_Ä�Ú407Õ�Ç�ÙPÚ+(FÄ�Ú�Û8Ù"Ü+Û��ÈÄaÃ�,7Ã�Û�Ä.(Ïá7Ü$Ù"Ç�Äwgj�*(d� à Ä2�!(FÙP×�Ú1Û��"Õ�Ú)á�Û��+�LÛ�Õ�ÃÅÕ�Ú:Û��ÈÄ2�S�LÛ��:Ù"Ü
Û��ÈÄ��"ÕgÇhÞ
Ç&�LÜ$Û�Ø]��Ú:Þ
ÙPÚ�Û�Ç&�"Ã�Û�á�ÕäÚUhV,mÃ�Û�Ä.(�hj�LÜ$Ä�Û�,"á+�!�+� K �LÇhß¦Õ�ÃÅßÈÄ � ÚÈÄ�ßU�"Ãv$fÕgÛ��<ÕäÚ°Û��ÈÄËÃ-,mÃ�Û�Ä.(;"jÄ�ÕäÚÈÖRßÈÄ�ÃhÕgÖPÚÈÄ�ß
� Ù"ÇiÕgÛ�Ã_Ç�Ä à �LÛ�ÕgÙPÚ<Ã&�<Õ#�ÏÛ�Ù`�"Ú¤Ä�Ús0mÕgÇ�ÙPÚ+(°Ä�Ú1Û�� à Ù*"mM�Ä�Þ
Û´X�"Ú�ß¨ÚÈÙ"Û�M�×<Ã�Û_ÕäÚ ÕgÛ�Ã_Ä�Ús0mÕgÇ�ÙPÚ (FÄ�Ú1Û�ØaqÈÙ"ÇiÄwg_�*(�� à Ä"á��"Ú
�"ÕgÇhÞ
Çb�LÜCÛ�� ,mÕ�ÚÈÖ�Û�Ù7ÙlÞ à ÙPÃ�Ä�Û�Ù/�d(FÙP×<Ú�Û��"Õ�Ú`$ÅÙP× à ßa"ÆÄ^�d�+� K �LÇß!Ø

× 2+ØP2 ÌA68� � Ã-,mÃ�Û�Ä.(�Ã�Û��LÛ�ÄÎÙ"Ç°Ã�Ä�ÛFÙ"ÜËÞ
ÙPÚ<ß<Õ�Û�ÕgÙPÚ<ÃRÛ��+�LÛ�á8Û�Ù"Ö"Ä�Û��<Ä�Çd$fÕgÛ��Y�[� �LÇ�Û�ÕäÞ�× à �LÇFÃ�Ä�Û�Ù"Ü
$ÅÙ"ÇhÃ�Û��¬ÞT�"Ã�Ä�Ä�Ú407ÕgÇhÙPÚ+(FÄ�Ú�Û�� à Þ
ÙPÚ<ß<ÕgÛ�Õ�ÙPÚ<Ã�áj$fÕ à�àÆà Ä.�"ßÏÛ�Ù/�"Ú	�"Þ�Þ�Õ�ßÈÄ�Ú�Û ��à ÙPÃhÃ´Ø

13��Õ�Ã]ßÈÄ � Ú<Õ�Û�ÕgÙPÚ�Ç�Ä.��×�ÕgÇ�Ä�Ã]Ã�Ù)(FÄfÄwgV� à �"Ú+�LÛ�ÕgÙPÚ!Ø]q{ÕgÇhÃ�Û�á4�+� K �LÇhß<ÃB(/�.,!"ÆÄ�ßÈÄ � ÚÈÄ�ß°ÕäÚ�Û�Ä�Ç&(°Ã]Ù"Ü!Þ
ÙPÚ<ß<Õ�Û�ÕgÙPÚ<Ã�á
�"Ã��'"ÆÙ%0"Ä"ámÙ"ÇÅÕäÚ°Û�Ä�Ç&(°Ã8Ù"Ü)ÄT0"Ä�Ú�Û�Ã6�"Ã à ÙPÚÈÖM�"Ã8ÙPÚÈÄaÙ"Ü)Û��ÈÄ�Ã�ÄaÞ&�ÈÙPÕ�Þ
Ä�Ã�Õ�ÃÅ×<Ã�Ä�ß:Þ
ÙPÚ<Ã�Õ�Ã�Û�Ä�Ú<Þw,"Ø É ��Õ à Ä�Û��ÈÄ�ÇhÄE�+�%0"Ä
"ÆÄ�Ä�Úi�LÇ�ÖP×+(FÄ�Ú�Û�Ã^�'"ÆÙP×ÈÛ�$X�ÈÄ�Û��ÈÄ�ÇZ� � K �LÇhß<Ã^�LÇ�Ä�ÄT0"Ä�Ú�Û�ÃÌÙ"ÇÌÞ
ÙPÚ<ß<Õ�Û�ÕgÙPÚ<Ã�áÆÛ��ÈÄ°ß<ÕäÃ�Û�Õ�Ú<Þ
Û�ÕgÙPÚ¤Õ�ÃËÕgÇ�ÇhÄ à ÄT0«�"Ú�Û^�"Ú<ß
Ä�ÕgÛ��ÈÄ�ÇËÞT�"Ú}"ÆÄR×<Ã�Ä�ß)Ø_q{ÕgÖP×ÈÇ�Ä � Ø � ßÈÄT��Õ�Þ
Û�Ã_Û��ÈÄ�ÇhÄ à �LÛ�ÕgÙPÚ<Ã���Õ#�	"ÆÄ�Û�$ÅÄ�Ä�ÚIÄT0"Ä�Ú1Û�Ã^�"Ú�ß¨Þ
ÙPÚ<ß�ÕgÛ�ÕgÙPÚ<Ã � Þ
ÙPÚ<ß<Õ�Û�ÕgÙPÚ<Ã
à Ä.�"ß Û�ÙlÄT0"Ä�Ú�Û�Ã2$2�<Õ�Þ&� à Ä.�"ß Û�ÙÐÞ
ÙPÚ<ß<ÕgÛ�Õ�ÙPÚ<Ã6$X�<ÕäÞ&� à Ä.�"ß Û�ÙlÄT0"Ä�Ú�Û�Ã�Ø�Ø�Ø�Ø313�ÈÄ]� � K �LÇhßÏÜ$Ù"Ç2�:Þ&�ÈÄ.(°ÕäÞT� à � à �"Ú�Û
Þ
ÙP× à ß/"ÆÄfÃ�Û��LÛ�Ä�ß`�"Ã�Û��<ÄfÇ�Ä à Ä.�"Ã�ÄfÙ"Ü)Þ&�<Ä.(°Õ�ÞT� à Ã � �"ÚlÄT0"Ä�Ú�Û´�Ù"ÇÅÞb�ÈÄ.(°Õ�ÞT� à Ã�Õ�ÚlÛ��ÈÄ2�LÛ�(FÙPÃ�� �ÈÄ�Ç�Ä � �RÞ
ÙPÚ<ß�ÕgÛ�ÕgÙPÚX´Ø
13�ÈÄÎÙPÚ à ,�ß<Õ#�jÄ�Ç�Ä�Ú�Þ
Ä¦ÕäÃ�Û��+�LÛ°ÄT0"Ä�Ú�Û�Ã/�LÇ�Ä à Õc(°ÕgÛ�Ä�ß}Õ�Ú¢Û�Õc(FÄa$2�<Õ à ÄÐÛ��ÈÄ Þ
ÙPÚ<ß�ÕgÛ�ÕgÙPÚ<Ã�ÞT�"×<Ã�Ä�ß�"4,¢Û��ÈÄÎÄT0"Ä�Ú�Û
�ÆÄ�ÇhÃ�Õ�Ã�Û_Ù\0"Ä�ÇRÛ�Õc(°Ä�×�Ú1Û�Õ à �"ÚÈÙ"Û��<Ä�Ç�ÄT0"Ä�Ú�ÛÌÙ7Þ�Þ�×<ÇhÃiÛ��+�LÛÌÞb�+�"ÚÈÖ"Ä�ÃÌÛ��<Ä��<Ç�ÄT0'�"Õ à Õ�ÚÈÖ¦Þ
ÙPÚ<ß<Õ�Û�ÕgÙPÚ<Ã�Ø�qÈÙ"Ç�ß<Õ#�jÄ�Ç�Ä�Ú�Û
��×ÈÇ&�jÙPÃ�Ä�Ã�ámÙPÚÈÄÌÞ&�ÈÙPÕäÞ
ÄM(°ÕgÖ)��Û6"ÆÄ^�"ß_0«�"Ú�Û��LÖ"Ä�ÙP×<ÃaÙ%0"Ä�Ç_Û��ÈÄÌÙ"Û��ÈÄ�ÇpØ

h7Ä�Þ
ÙPÚ�ß!á8ÚÈÙ"Û�ÄÎÛ�� �LÛFÛ��ÈÄ`$8Ù"Çhß[Ù VLT$Uk Y�«FßÈÙ7Ä�ÃFÚÈÙ"Ûd�'�+�ÆÄ.�LÇ��"Ú4,4$X�<Ä�Ç�Ä"Ø � � K �LÇhß<Ã/�LÇ�ÄÎÚÈÙ"Û°Õ�ßÈÄ�Ú�Û�Õ�ÞT� à Û�Ù
Ü��"Õ à ×ÈÇ�Ä�Ã��âÜx�"Õ à ×ÈÇ�Ä�Ã{ÞT�"Ú°ÙmÞ�Þ�×ÈÇv$fÕgÛ��ÈÙP×<Û]Ç�Ä�Ã�× à Û�ÕäÚÈÖÌÕ�Úd�M�+� K �LÇhß/�"Ú�ß/�]� � K �LÇhß/(d�%,FÙ7Þ�Þ�×<Ç�$fÕ�Û��ÈÙP×ÈÛB�"Ú4,��<Ç�Ä
�
Þ�Õ#��Õ�Û��LÛ�Õ�ÚÈÖfÜ��"Õ à ×<Ç�Ä�Ã�Ø{�ËØÚ��Ø � Õ à�à Ä�Ç�á-ÙPÚ<ÄÅÙ"Ü�Û��ÈÄ�ÜCÙP×<Ú�ßÈÄ�ÇhÃ@Ù"Ü5hV,mÃ�Û�Ä.(Ahj�LÜCÄ�Ûp,"á�ÞT�"×ÈÛ�Õ�ÙPÚÈÄ�ß�Û��+�LÛ E ß<Õ�Ã�Û�Õ�Ú<ÖP×<Õ�Ã��<ÕäÚÈÖ
�+� K �LÇhß�Ã+Ü$Ç�Ù)(¶Ü��"Õ à ×<Ç�Ä�Ã)Õ�Ã)ÕÈ(�� à Õ�Þ�Õ�ÛÆÕäÚ�×<Ú<ß<Ä�ÇhÃ�Û��"Ú<ß<ÕäÚÈÖ�Û��ÈÄ8ß<Õ#�jÄ�Ç�Ä�Ú�Þ
ÄB"ÆÄ�Û�$ÅÄ�Ä�ÚRÃ��LÜ$Ä�Û�,M�"Ú<ß�ÇhÄ à Õc�'"�Õ à ÕgÛ�, GiH{z
# NLJÍØ

h7Ù)(°Ä�Û�Õc(FÄ�Ã�á_�+� K �LÇhß�Ã6�LÇ�ÄißÈÄ � ÚÈÄ�ß`�"Ã�Ã�Ù)(FÄ�Û���Õ�ÚÈÖ�Û��+�LÛ E �+�"Ã�Û��ÈÄ��ÆÙ"Û�Ä�Ú1Û�ÕÈ� à Û�Ù°ß<Ù��+�LÇb( G Ù"Ç�Û��+�LÛ E ÞT�"Ú
à Ä.�"ß¢Û�Ùi�"ÚY�"Þ�Þ�Õ�ßÈÄ�Ú�Û�Ø G 13�ÈÄU�<Ç�Ù*" à Ä.(Û$fÕgÛ���Û��<Õ�Ã�ßÈÄ � Ú<Õ�Û�ÕgÙPÚ�Õ�Ã�Û��+�LÛ!(FÙPÃ�Û�ÄT0"Ä�Ç�,¢Ã-,mÃ�Û�Ä.( Ã�Û��LÛ�Ä	�+�"Ã�Û��ÈÄ
�ÆÙ"Û�Ä�Ú1Û�ÕÈ� à Û�ÙÏßÈÙa�+�LÇ&(�Ù"ÇÌÞT�"Ú à Ä.�"ßIÛ�Ùa�"Ú��"Þ�Þ�Õ�ß<Ä�Ú1Û�Ø � Úi�"ÕgÇ&� à �"ÚÈÄ�Û��+�LÛÌÕ�ÃËÕ�Ú¤Û��ÈÄ��"ÕgÇÌÕ�ÃËÕ�Ú[�`�+� K �LÇhß<ÙP×<Ã



z�% Z []\_^a`ab{z ~���� y ¡ w_�f^_ ¤z�wFb<^ º/�
Ã�Û��LÛ�ÄE�"Þ�Þ
Ù"Çhß<Õ�ÚÈÖRÛ�ÙÌÛ��<Õ�Ã�ßÈÄ � Ú<ÕgÛ�Õ�ÙPÚ!á*"�×ÈÛ·Û��<Ä�Ç�ÄfÕ�Ã à ÕgÛ�Û à Ä�Û��+�LÛ8Û��ÈÄfßÈÄ�Ã�Õ�ÖPÚÈÄ�Ç·Ù"Ü��"Ú/�"ÕgÇ8Û�Ç&�A�:Þ�Þ
ÙPÚ�Û�Ç�Ù à Ã-,mÃ�Û�Ä.(
Ù"Ç]�"ÚÎ�"ÕgÇiÛ�Ç&�"Ú<Ã-�ÆÙ"Ç�Û��LÛ�Õ�ÙPÚoÃ-,mÃ�Û�Ä.(Îá+Ü$Ù"ÇÌÄwg_�*(�� à Ä"á@ÞT�"Ú�ßÈÙ	�'"ÆÙP×ÈÛÌßÈÄ�ÃhÕgÖPÚ<Õ�ÚÈÖ`�ÏÃ-,mÃ�Û�Ä.(Û$X�ÈÄ�Ç�ÄFÛ��ÈÄ�� à �"ÚÈÄ�Ã
ÚÈÄT0"Ä�Ç à Ä.�.0"ÄaÛ��ÈÄaÖ"Ç�ÙP×<Ú<ß)Ø/qÈÙ"Ç��<Çb�"Þ
Û�Õ�ÞT� à Ç�Ä.�"Ã�ÙPÚ<Ã�á7Û��ÈÄ_ßÈÄ � Ú<ÕgÛ�ÕgÙPÚ°Ã&�ÈÙP× à ß���Ç�Ä�Þ à ×<ßÈÄ�Ã�Û��LÛ�Ä�Ã8Û�� �LÛ8Û��ÈÄaÃ-,mÃ�Û�Ä.(
(�×<Ã�Û�ÚÈÙ"Ç&(/� à�à ,d"ÆÄiÕ�ÚÐÛ�Ù/�"Þ�Þ
Ù)(�� à Õ�Ã��ÐÛ��ÈÄZ(°Õ�ÃhÃ�ÕgÙPÚ!Ø]nv, à Õc(°ÕgÛ�Õ�Ú<Ö�Û��ÈÄÌßÈÄ � Ú<ÕgÛ�ÕgÙPÚ:Ù"Üe� � K �LÇhßÎÛ�Ù°Ã�Û��LÛ�Ä�ÃfÛ��+�LÛ
Û��ÈÄFÃ-,mÃ�Û�Ä.( Ã��ÈÙP× à ß¨Ú<ÄT0"Ä�Ç^"jÄ�Õ�Ú � Õ&Ø±Ä"Øgá)Þ à ÙPÃ�Ä�ÇiÛ�ÙÎÛ��ÈÄ��"Þ�Þ�Õ�ßÈÄ�Ú�ÛaÙ"Ç à ÙPÃ�ÃaÄT0"Ä�Ú1Û´á@Û��ÈÄFßÈÄ�Ã�ÕgÖPÚÈÄ�Ç^�+�"ÃËÖ"ÇhÄ.�LÛ�Ä�Ç
Ü$Ç�Ä�Ä�ßÈÙ)(��"Ú<ß��'"�Õ à ÕgÛ�,¦Û�ÙÐßÈÄ�Ã�ÕgÖPÚu�+� K �LÇhß<Ã_ÙP×ÈÛfÙ"Ü]Û��<ÄRÃ-,mÃ�Û�Ä.(ÎØfq<Ù"Ç��"Õ�ÇfÛ�Ç&�A�:ÞRÞ
ÙPÚ1Û�ÇhÙ à áXÛ��<ÄM�+� K �LÇhßu$ÅÙP× à ß
ÚÈÙ"Û3"ÆÄËÛ�$ÅÙ/� à �"ÚÈÄ�Ã�Õ�Ú¦Û��ÈÄM�"ÕgÇ3"�×ÈÛ�Ûp$8Ù�� à �"ÚÈÄ�Ã�Û��+�LÛX07ÕgÙ à �LÛ�Ä](°Õ�Ú<ÕÈ(R×+( Ã�ÄT� �LÇb�LÛ�ÕgÙPÚÏÃ�Û��"Ú<ß �LÇhß<Ã�Ø

� Ú	�"Þ�Þ�Õ�ßÈÄ�Ú�ÛfÕ�ÃfßÈÄ � ÚÈÄ�ß`$fÕ�Û��¦Ç�Ä�Ã-�ÆÄ�Þ
Û�Û�Ù°Û��ÈÄÌÄ�Ú40mÕgÇ�ÙPÚ+(FÄ�Ú�Û�Ù"Ü/Û��ÈÄ�Ã-,mÃ�Û�Ä.(æÙ"ÇaÞ
Ù)(��ÆÙPÚÈÄ�Ú1Û �
� � K �LÇhß[Ü Ý Ú407Õ�Ç�ÙPÚ+(FÄ�Ú�Û�� à �ÅÙPÚ<ß<Õ�Û�ÕgÙPÚ<Ã3Ý�Þ � Þ�Þ�Õ�ßÈÄ�Ú�Û � ô)ÙPÃhÃ´

� Ã^�"ÚIÄwgj�*(�� à Ä"á��ÐÇ�Ä à Ä.�"Ã�ÄFÙ"Ü8Û�Ù.gÈÕ�ÞFÞ&�ÈÄ.(lÕ�ÞT� à ÃaÙ"ÇiÄwgV� à ÙPÃ�Õ#0"Ä�Ä�ÚÈÄ�Ç�Ö*,u$fÕ à�à ÞT�"×<Ã�Ä�� à ÙPÃhÃ_ÙPÚ à , ÕgÜ·Û��<Ä�Ç�Äd�LÇ�Ä
�ÆÄ�Ù*� à Ä°Ù"Ç�Ã�Û�Çh×�Þ
Û�×ÈÇ�Ä�Ã�ÕäÚ²Û��ÈÄ/0mÕ�Þ�Õ�Ú�ÕgÛ�,"Ø É Ä.�LÛ��ÈÄ�Ç°Þ
ÙPÚ<ß�ÕgÛ�ÕgÙPÚ<ÃZ(/�.,r�«�ÆÄ�Þ
ÛM$2�ÈÄ�Û��ÈÄ�ÇM� à ÙPÃ�ÃRÙ7Þ�Þ�×<ÇhÃ�Õ�Ú�Û��ÈÄ
ÞT�"Ã�Ä�Ù"Ü��ÐÛ�Ù%gmÕ�Þ�Ç�Ä à Ä.�"Ã�Ä"Øi�4Ü�Û��ÈÄ��'�+�<Ç�Ù*�<ÇÕc�LÛ�Ä�Ä�Ú407Õ�Ç�ÙPÚ+(FÄ�Ú�Û�� à Þ
ÙPÚ<ß<ÕgÛ�ÕgÙPÚ�Ã_ßÈÙ¦ÚÈÙ"ÛËÄwgÈÕ�Ã�Û�áÆÛ��ÈÄ�Ú¤Û��ÈÄ�Ç�ÄFÕ�ÃaÚÈÙ
à ÙPÃ�Ã]�"Ú<ß!á�"V,²ßÈÄ � Ú<ÕgÛ�Õ�ÙPÚ!á)ÚÈÙ	�"Þ�Þ�Õ�ßÈÄ�Ú�Û�Ø�1X�<Õ�ÃËÛ�,V�ÆÄ°Ù"Ü�ÚÈÙPÚm� à ÙPÃhÃËÄT0"Ä�Ú1Û�Õ�ÃÌÞ
Ù)(d(FÙPÚ à ,¤ÞT� àäà Ä�ß��"Ú T$WXQ�T ®1« W k Ø
É �ÈÄ�Ú	�d�+� K �LÇßÏÕ�Ã�ßÈÄ � ÚÈÄ�ßa�"Ã3�"ÚÏÄT0"Ä�Ú�Û�á�Û��<Ä�Ú	�+� K �LÇhß<ÃX�"Ú<ßÏÕ�Ú<Þ�ÕäßÈÄ�Ú1Û�Ã��LÇ�ÄRÕ�ßÈÄ�Ú�Û�Õ�ÞT� à Ø
ß êCø]ê¬ì üoûPî_à¨ú4ï·ðâó*á�ñ�âqãB
-óLñXò ä`�Wå�ï�æ·îÆû1ú¬ñ 

É �+�LÛÐÞ
ÙPÚ�Ã�Û�ÕgÛ�×ÈÛ�Ä�Ã`�Y�+� K �LÇhß!á�×�Ã�Õ�ÚÈÖ�Û��ÈÄ¤ß<Ä � Ú<ÕgÛ�ÕgÙPÚy�'"jÙ\0"Ä"á_ßÈÄT�ÆÄ�Ú<ß�Ãl×_�ÆÙPÚ�$2�ÈÄ�Ç�Ä¤Û��ÈÄu"ÆÙP×<Ú�ß+�LÇhÕgÄ�ÃFÙ"Ü
Û��ÈÄ²Ã-,mÃ�Û�Ä.(J�LÇ�Ä²ßÈÇ&�%$fÚ!Ø � Ã�,7Ã�Û�Ä.(�ÕäÃU�"Ú �'"�Ã�Û�Ç&�"Þ
Û�ÕgÙPÚ!á��"Ú<ßåÛ��ÈÄ["ÆÙP×<Ú<ß+�LÇhÕ�Ä�Ã°Ù"Ü�Û��<ÄIÃ�,7Ã�Û�Ä.(�ÞT�"Ú "ÆÄ
ßÈÇ&�%$fÚ �"Ús,V$X�ÈÄ�ÇhÄ¨Û��ÈÄ[�ÆÄ�ÇhÃ�ÙPÚýßÈÄ � Ú<Õ�ÚÈÖoÛ��<ÄIÃ�,7Ã�Û�Ä.(ç$��"Ú�Û�Ã�Ø É �ÈÄ�Ç�ÄIÛ��ÈÄ["ÆÙP×<Ú<ß+�LÇhÕ�Ä�Ã/�LÇ�Ä²ßÈÇ&�%$fÚè$fÕ à�à
ßÈÄ�Û�Ä�Ç&(lÕ�ÚÈÄX$2�<Õ�Þ&�ÐÞ
ÙPÚ<ß<Õ�Û�ÕgÙPÚ<Ãv�LÇ�ÄaÞ
ÙPÚ�Ã�Õ�ßÈÄ�Ç�Ä�ß�� �LÇ�Û�Ù"Ü)Û��<ÄE�+� K �LÇßU�"Ú�ß�$2�<Õ�Þ&�U�LÇ�ÄËÞ
ÙPÚ<Ã�Õ�ß<Ä�Ç�Ä�ß/�S�LÇ�Û8Ù"Ü@Û��ÈÄ
Ä�Ú407ÕgÇhÙPÚ+(FÄ�Ú�Û�Ø�nÅÄ�ÞT�"×<Ã�Ä°Û��<ÕäÃaÞb�ÈÙPÕ�Þ
Ä°Õ�Ã��LÇ�"XÕgÛ�Ç&�LÇ�,"áÆÛ��ÈÄd(FÙPÃ�ÛË×�Ã�Ä�Ü$× à $��.,¤Û�ÙÏßÈÄ � ÚÈÄ�Û��ÈÄ!"ÆÙP×<Ú<ß �LÇhÕgÄ�Ã�á��"Ú<ß
Û��7×<ÃfÛ��<Ä��+� K �LÇß!ájÕäÃ�Û�ÙÎßÈÇ&�%$�Û��ÈÄ.( Û�Ù¦Õ�Ú<Þ à ×<ß<ÄÌÛ��ÈÄRÞ
ÙPÚ�ß<ÕgÛ�ÕgÙPÚ<ÃfÇ�Ä à �LÛ�Ä�ß¤Û�ÙÐÛ��ÈÄ��"Þ�Þ�ÕäßÈÄ�Ú1ÛaÙ%0"Ä�Ç^$2�<Õ�Þ&� Û��ÈÄ
Ã-,mÃ�Û�Ä.(ÁßÈÄ�ÃhÕgÖPÚÈÄ�Ç3�+�"Ã�Ã�Ù)(FÄ�Þ
ÙPÚ�Û�Ç�Ù à Ø�13� �LÛ�Õ�Ã�áÈÕgÜe$8ÄiÄwgj�ÆÄ�Þ
ÛfßÈÄ�Ã�ÕgÖPÚ<Ä�ÇhÃ�Û�ÙlÞ
Ç�Ä.�LÛ�Ä�Ã�,7Ã�Û�Ä.(lÃ�Û��+�LÛ�Ä à ÕÈ(°Õ�Ú+�LÛ�Ä
Ù"ÇÌÞ
ÙPÚ�Û�Ç�Ù à �+� K �LÇhß�Ã^�"Ú<ßIÛ���×�Ã��<Ç�ÄT0"Ä�Ú�ÛZ�"Þ�Þ�Õ�ßÈÄ�Ú�Û�Ã�á)Û��ÈÄ�ÚIÛ��ÈÙPÃ�Äd�+� K �LÇhß<Ã^(�×<Ã�Û^"ÆÄ�Õ�Ú¤Û��ÈÄ�ÕgÇÌßÈÄ�Ã�Õ�ÖPÚ¤Ã�� �"Þ
Ä"Ø
13�<ÕäÃ]Þ
ÙPÚ1Û�Ç�Ù à Ç�Ä.�7×<ÕgÇ�Ä.(°Ä�Ú1Û·Õ�Ã·Û��ÈÄ�Ç�Ä.�"Ã�ÙPÚ:Ü$Ù"Ç�ß<Õ�Ã�Û�ÕäÚÈÖP×<Õ�Ã���Õ�ÚÈÖX"ÆÄ�Ûp$8Ä�Ä�ÚU�+� K �LÇhß<Ã��"Ú<ß/�"Þ�Þ�Õ�ß<Ä�Ú1Û�Ãx� �"Þ�Þ�Õ�ßÈÄ�Ú�Û�Ã
(d�%,:Õ�Ú40"Ù à 0"Ä��"Ã-�ÆÄ�Þ
Û�Ã8Ù"Ü+Û��ÈÄ_Ä�Ú40mÕgÇ�ÙPÚ+(FÄ�Ú�ÛÅÙ%0"Ä�Ç6$X�<ÕäÞ&�:Û��ÈÄaÃ�,7Ã�Û�Ä.(èßÈÄ�ÃhÕgÖPÚÈÄ�ÇÅÙ"ÇÅÙ*�ÆÄ�Ç&�LÛ�Ù"Ç6�+�"ÃÅÚÈÙ�Þ
ÙPÚ1Û�ÇhÙ à Ø

��Ú!�"ß<ß<ÕgÛ�ÕgÙPÚ)á«"ÆÄ�ÞT�"×<Ã�ÄÅÙ"ÜXÛ��ÈÄ�Ç�Ä�Þ�×ÈÇhÃhÕ#0"Ä�Ú+�LÛ�×ÈÇ�ÄÅÙ"ÜXÛ��<Ä�ß<Ä � Ú<ÕgÛ�ÕgÙPÚ�Ù"ÜS�iÃ-,mÃ�Û�Ä.(Îá"Û�� �LÛ·Õ�Ã�á*�iÃ-,mÃ�Û�Ä.(é�LÛ]ÙPÚÈÄ
à ÄT0"Ä à (d�.,`"ÆÄZ0mÕgÄT$8Ä�ß��"ÃX�lÃh×_"�Ã-,mÃ�Û�Ä.(æÙ"Ü=� à �LÇhÖ"Ä�Ç_Ã-,mÃ�Û�Ä.(Îá ��ÕgÖ)�ÈÄ�Ç à ÄT0"Ä à Ã-,mÃ�Û�Ä.(°Ã3$_Õ à�à �+�.0"Ä�Þ
ÙPÚ1Û�ÇhÙ à Ù\0"Ä�Ç
Û��ÈÄ à �LÇhÖ"Ä�ÇX�+� K �LÇhß<Ã�Ø·nÅ×<Û�ÙPÚ<Þ
Ä^"ÆÙP×<Ú<ß+�LÇÕgÄ�Ã��LÇ�Ä�ßÈÇ&�%$fÚ!áÈÃ-,mÃ�Û�Ä.(ÁßÈÄ�ÃhÕgÖPÚÈÄ�ÇhÃ�ÞT�"Ú ÙPÚ à ,/"ÆÄ^�ÈÄ à ß¦ÇhÄ�Ã-�ÆÙPÚ<Ã�Õ#" à Ä
Ü$Ù"ÇfÞ
ÙPÚ1Û�ÇhÙ à�à Õ�ÚÈÖ�Û��ÈÄM�"Þ�Þ�Õ�ßÈÄ�Ú�Û�Üx�"Þ
Û�Ù"ÇÃ�Û��+�LÛ�Û��<ÄT,U�+�%0"Ä�Û��ÈÄZ�'"XÕ à ÕgÛp,lÛ�ÙlÞ
ÙPÚ�Û�Ç�Ù à á�ÕäÚ<Þ à ×<ß<ÕäÚÈÖ�Û��ÈÙPÃ�ÄÌÛ��+�LÛX�+�%0"Ä
"ÆÄ�Ä�Ú�� �"Ã�Ã�Ä�ß�Û�ÙiÛ��ÈÄ.(�Ü$Ç�Ù)(ÑÃ-,mÃ�Û�Ä.(ÑßÈÄ�ÃhÕgÖPÚÈÄ�ÇhÃ��'"ÆÙ%0"Ä�Û��<Ä.(é�"Ã·Þ
Ù)(��ÆÙPÚÈÄ�Ú�Û{Ã&�LÜCÄ�Ûp,RÇ�Ä.�7×<ÕgÇhÄ.(FÄ�Ú1Û�Ã{Û�ÙiÄ�Ú�Ã�×ÈÇ�Ä
Û��ÈÄÌÄ�Ú�Þ
Ù)(�� �"Ã�Ã�ÕäÚÈÖFÃ-,7Ã�Û�Ä.(Q�+� K �LÇhß�Ã3�LÇ�ÄÌÄ à ÕÈ(°Õ�Ú+�LÛ�Ä�ßÐÙ"ÇfÞ
ÙPÚ�Û�Ç�Ù à�à Ä�ß)Ø

�ÅÙPÚ�Ã�Õ�ßÈÄ�ÇRÛ��ÈÄ:Þb�ÈÄ.(°Õ�ÞT� à � à �"Ú�Û�Äwg_�*(�� à Ä"Ø É ��Õ à Ä°Û��ÈÄ`�+� K �LÇhß¢Þ
ÙP× à ßÎ"ÆÄ:ßÈÄ � ÚÈÄ�ßr�"Ã�ßÈÄ.�LÛ��¢Ù"Ç�ÕäÚAM�×<Ç�,
Ù"ÜÅÇ�Ä�Ã�Õ�ßÈÄ�Ú�Û�Ã��LÇ�ÙP×<Ú<ßIÛ��<Ä�� à �"Ú�Û � Û��<Ä à ÙPÃ�ÃËÄT0"Ä�Ú�Û´á+Û��ÈÄ�Ç�Äd(/�.,}"jÄ�(d�"Ú4,¤Üx�"Þ
Û�Ù"ÇhÃ�Õ�Ús0"Ù à 0"Ä�ß²Õ�ÚIÃ�×<Þ&�r� à ÙPÃ�Ã
Û��+�LÛX�LÇhÄ^"jÄT,"ÙPÚ�ßÎÛ��ÈÄÌÞ
ÙPÚ�Û�Ç�Ù à Ù"Ü/Û��ÈÄ^� à �"Ú�Û�ßÈÄ�Ã�Õ�ÖPÚÈÄ�ÇhÃ6�"Ú<ßÎÙ*�ÆÄ�Ç&�LÛ�Ù"ÇÃ�Ø��ËÚÈÄiÄwg_�*(�� à ÄÌÕäÃ�Û��ÈÄZ�LÛ�(FÙPÃ-� �<Ä�ÇhÕ�Þ
Þ
ÙPÚ<ß<Õ�Û�ÕgÙPÚ<Ãv�LÛ�Û��ÈÄËÛ�Õc(FÄËÙ"Ü+Û��ÈÄËÇ�Ä à Ä.�"Ã�Ä"á<Ã�×<Þb�U�"Ã�0"Ä à Ù7Þ�ÕgÛp,U�"Ú�ßÐß�ÕgÇ�Ä�Þ
Û�ÕgÙPÚÐÙ"Ü+Û��<ÄE$_Õ�Ú<ß!ØB�aÛ��ÈÄ�Ç�Ü��"Þ
Û�Ù"ÇhÃ�Õ�Ú`�
�ÆÙ"Û�Ä�Ú1Û�ÕÈ� à �"Þ�Þ�Õ�ßÈÄ�Ú�ÛfÙ"Ç à ÙPÃ�Ã2�LÇ�Ä�Û��<Ä à ÙmÞT�LÛ�ÕgÙPÚÏÙ"ÜB�7×+(d�"Ú<Ã2�LÇ�ÙP×<Ú<ßÏÛ��ÈÄ]� à �"Ú1ÛX�"Ú�ß Þ
Ù)(d(�×<Ú<ÕgÛp,¦Ä.(FÄ�Ç�Ö"Ä�Ú<Þw,
�<Ç�ÄT�S�LÇ�Ä�ß<ÚÈÄ�Ã�Ã�á6"jÙ"Û��åÙ"ÜZ$2�<Õ�Þ&�è(d�%,y"ÆÄ¤×�Ú<ßÈÄ�ÇÐÛ��ÈÄ¤Þ
ÙPÚ�Û�Ç�Ù à Ù"ÜÌÛ��<Ä à Ù7ÞT� à Ù"ÇÏÃ�Û��LÛ�ÄIÖ"Ù%0"Ä�ÇhÚ (FÄ�Ú1Û�Øê13�ÈÄ
ßÈÄ�Ã�Õ�ÖPÚÈÄ�ÇhÃaÙ"Ü·Û��ÈÄFÞ&�<Ä.(°Õ�ÞT� à � à �"Ú�Û��+�.0"Äd�ÐÇ�Ä�Ã-�ÆÙPÚ<ÃhÕ#"�Õ à Õ�Û�,ÐÛ�ÙU��Ç�Ù%0mÕ�ßÈÄ�Û��ÈÄFÕ�ÚÈÜ$Ù"Ç&(d�LÛ�ÕgÙPÚ¤ÚÈÄ�Þ
Ä�Ã�Ã&�LÇ�, Ü$Ù"ÇiÛ��ÈÄ
ßÈÄ�Ã�Õ�ÖPÚa�"Ú<ß¦Ù*�ÆÄ�Ç&�LÛ�ÕgÙPÚÎÙ"Ü��'�+�<Ç�Ù*��ÇhÕc�LÛ�ÄËÄ.(FÄ�Ç�Ö"Ä�Ú<Þw,`�<ÇhÄT� �LÇ�Ä�ß<ÚÈÄ�ÃhÃ�Ä.��×<Õc� (FÄ�Ú�Û��"Ú�ß`�<Ç�ÙmÞ
Ä�ß<×ÈÇ�Ä�Ã�á_"X×ÈÛ�Û��ÈÄ�ÕgÇ
�<ÇhÕÈ(d�LÇ�,:ß<Ä�Ã�ÕgÖPÚÎÇ�Ä�Ã��jÙPÚ�Ã�Õ#"�Õ à ÕgÛ�,°Õ�Ã�Û��ÈÄZ� �LÇ�ÛfÙ"Ü��d�jÙ"Û�Ä�Ú�Û�Õc� à �"Þ�Þ�Õ�ßÈÄ�Ú�Û�Û��+�LÛ_ÕäÃ�×<Ú<ßÈÄ�Ç�Û��<Ä�ÕgÇfßÈÄ�Ã�Õ�ÖPÚÏÞ
ÙPÚ1Û�ÇhÙ à á
Ú+�*(FÄ à ,:Û��ÈÄÌß<Ä�Ã�ÕgÖPÚÎÙ"Ü/Û��ÈÄZ� à �"Ú1Û�Û�Ù/��Ç�ÄT0"Ä�Ú1ÛfÇ�Ä à Ä.�"Ã�ÄiÙ"Ü{Û�Ù.gÈÕ�ÞÌÞb�ÈÄ.(°Õ�ÞT� à Ã�Ø

��Ú²Ü��"Þ
Û�á+Û��ÈÄ°Ä�Ú40mÕgÇ�ÙPÚ+(FÄ�Ú�Û�� à Þ
ÙPÚ<ß<Õ�Û�ÕgÙPÚ<ÃiÞ
ÙPÚ�Û�ÇhÕ#"�×ÈÛ�ÕäÚÈÖ¦Û�Ù�� à ÙPÃ�ÃËÄT0"Ä�Ú�ÛM(/�.,²Þ&�+�"Ú<Ö"Ä°Ù%0"Ä�Ç�Û�Õc(FÄ � �ÆÙL�
Û�Ä�Ú�Û�Õc� à�à ,¦ß+�"ÚÈÖ"Ä�Ç�ÙP×�Ã6� à �"Ú�Û�Ã3(d�%,U"ÆÄiÙ"ÇhÕ�ÖPÕ�Ú+� à�à , à Ù7ÞT�LÛ�Ä�ß Üx�LÇfÜCÇ�Ù)(Q�ÆÙ*��× à �LÛ�ÕgÙPÚ¦Þ
Ä�Ú�Û�Ä�ÇhÃ�áXÜCÙ"Ç�Äwg_�*(�� à Ä"á+"�×ÈÛ



���¹¸m�å� | � b]z�  \a^^ÉÆ^ ~ � � z�% O
Ù%0"Ä�ÇfÛ�Õc(FÄ���×+(/�"Ú��ÆÙ*��× à �LÛ�ÕgÙPÚ<Ã�Û�Ä�Ú<ß¦Û�Ù�Ä�Ú<Þ
Ç�Ù)�"Þ&�ÏÙPÚÐÃh×<Þ&�`� à �"Ú1Û�Ã�Õ�Ú:Ù"ÇhßÈÄ�Ç�Û�Ù à Õ#0"ÄËÞ à ÙPÃ�ÄËÛ�Ù�Û��ÈÄ�ÕgÇ@M�Ù*"�ÃÅÙ"Ç
"ÆÄ�ÞT�"×<Ã�Ä à �"Ú<ß}(d�.,u"ÆÄRÞ&�<Ä.�'�jÄ�ÇÌÕäÚÏÇ�Ä.(FÙ"Û�Äd�LÇhÄ.�"Ã_Ù"ÇÌÚ<Ä.�LÇËÃ&(FÄ à�à ,`� à �"Ú�Û�Ã�Ø^13�ÈÄ�Þ&�ÈÄ.(lÕ�ÞT� à � à �"Ú�ÛaßÈÄ�ÃhÕgÖPÚÈÄ�Ç
×<Ã�× � à�à ,i�+�"Ã�ÚÈÙIßÈÄ�Ã�ÕgÖPÚ¢Þ
ÙPÚ1Û�ÇhÙ à Ù\0"Ä�Ç°Û��ÈÄ�Ã�Ä¦Þ
ÙPÚ<ß<Õ�Û�ÕgÙPÚ<Ã�Ã�Ù¤Õ�Û�Õ�Ã�(FÙPÃ�ÛFÞ
ÙPÚ40"Ä�Ú<ÕgÄ�Ú�Û�Û�ÙIß<Ç&�.$ Û��ÈÄÎÃ-,mÃ�Û�Ä.(
"ÆÙP×<Ú<ß+�LÇÕgÄ�Ã2�LÇhÙP×<Ú<ßIÛ��ÈÄ�� à �"Ú1ÛZ�"Ú<ß²ß<Ä � ÚÈÄ�Û��ÈÄd�+� K �LÇhßr�"ÃÌ×<Ú<Þ
ÙPÚ�Û�Ç�Ù à�à Ä�ßIÇhÄ à Ä.�"Ã�ÄFÙ"Ü�Þ&�ÈÄ.(°ÕäÞT� à ÃËÜCÇhÙ)( Û��ÈÄ
� à �"Ú�Û�Ø]�xÜ@Û��ÈÄ à �LÇ�Ö"Ä�ÇfÃ�ÙmÞ�ÕgÙL�ÍÛ�Ä�Þ&��Ú<Õ�ÞT� à Ã-,mÃ�Û�Ä.( Õ�Ã�"ÆÄ�Õ�ÚÈÖ�ßÈÄ�Ã�ÕgÖPÚÈÄ�ß¦Ù"Ç2�"Ú+� à , K Ä�ßÎÜCÙ"Ç_Ã��LÜCÄ�Ûp,"á $X��Õ�Þ&�ÎÕgÛ�Ã&�ÈÙP× à ß
"ÆÄ"ámÛ��ÈÄiÚ�×+(M"ÆÄ�Ç8Ù"Üq�ÆÙ"Û�Ä�Ú1Û�Õc� à �+� K �LÇß<Ã6�"Ú<ß`�"Þ
Û�ÕgÙPÚ<Ã�Û�Ù!�<Ç�ÄT0"Ä�Ú�Û�Û��ÈÄ.(èÕ�Ú<Þ
ÇhÄ.�"Ã�Ä�Ã�Ø Ý g_�*(�� à Ä�ÃÅÕäÚ<Þ à ×<ßÈÄ_Þ
ÙPÚm�
Û�Ç�Ù à�à Õ�ÚÈÖ°Û��ÈÄ à ÙmÞT�LÛ�ÕgÙPÚ¨Ù"ÜB� à �"Ú�Û�ÃfÙ"Ç à �"Ú�ß ×<Ã�Ä�ÚÈÄ.�LÇaÛ��ÈÄ.(�Û��ÈÇ�ÙP×ÈÖ)� à ÙmÞT� à+K ÙPÚ�Õ�ÚÈÖ à �.$fÃ�á��"Ú<ß}�<Ç�Ù\07Õäß<Õ�ÚÈÖFÜ$Ù"Ç
Ä.(FÄ�Ç�Ö"Ä�Ú�Þw,ÐÄT0'�"Þ�×+�LÛ�ÕgÙPÚu�"Ú<ß	(FÄ�ß�Õ�ÞT� à Û�Ç�Ä.�LÛ�(FÄ�Ú�Û�Ø

Ý �"Þ&� Þ
Ù)(d�jÙPÚ<Ä�Ú1Û�Ù"Ü{Û��ÈÄRÃ�Ù7Þ�Õ�ÙL�ÍÛ�Ä�Þ&�<Ú<ÕäÞT� à Ã-,mÃ�Û�Ä.(Q(/�.,a�+�.0"Ä�ß<Õ{�ÆÄ�Ç�Ä�Ú�ÛX�"Ã-�ÆÄ�Þ
Û�Ã�Ù"Ü��"Ú��"Þ�Þ�Õ�ß<Ä�Ú1Ûf×�Ú<ßÈÄ�Ç
ÕgÛ�ÃiÞ
ÙPÚ�Û�Ç�Ù à �"Ú<ß²ÕäÃËÇ�Ä�Ã-�ÆÙPÚ<Ã�Õ#" à ÄÌÜ$Ù"Ç�ß<Õ{�ÆÄ�Ç�Ä�Ú�ÛE�S�LÇ�Û�ÃËÙ"Ü8Û��<Ä!�"Þ�Þ�ÕäßÈÄ�Ú1Û]�<Ç�ÙmÞ
Ä�Ã�Ã�á!Û��+�LÛÌÕ�Ã�á)ß<Õ{�ÆÄ�Ç�Ä�Ú1Û^�+� K �LÇß<Ã
�"Ú<ß¢Ã��LÜ$Ä�Û�,�Þ
ÙPÚ�Ã�Û�Ç&�"Õ�Ú�Û�Ã�Ø¤�xÚf�"ß<ß<ÕgÛ�Õ�ÙPÚ!á/Ã�ÄT0"Ä�Ç&� à Þ
Ù)(��ÆÙPÚÈÄ�Ú1Û�Ã!(d�%,r�+�%0"ÄÐÇhÄ�Ã-�ÆÙPÚ<Ã�Õ#"�Õ à ÕgÛ�ÕgÄ�ÃaÇ�Ä à �LÛ�Ä�ß�Û�ÙIÛ��ÈÄ
Ã��*(FÄd� � K �LÇhß<Ã�Ø�13�ÈÄFßÈÄ�ÃhÕgÖPÚÈÄ�ÇhÃËÙ"ÜÅÛ��ÈÄ°Þ&�<Ä.(°Õ�ÞT� à � à �"Ú1Û^�"Ú<ßIÇ�Ä à ÄT0«�"Ú�ÛÌÖ"Ù%0"Ä�ÇÚ+(FÄ�Ú�ÛÌÇ�Ä�ÖP× à �LÛ�Ù"Ç&,}�LÖ"Ä�Ú<Þ�Õ�Ä�Ã�á
Ü$Ù"Ç_Äwg_�*(�� à Ä"á�(d�%,a"jÙ"Û��u"ÆÄ�Þ
ÙPÚ<Þ
Ä�ÇhÚ<Ä�ßu$_ÕgÛ��	� à �"Ú1Ûfß<Ä�Ã�ÕgÖPÚÏÜ$Ä.�LÛ�×ÈÇ�Ä�ÃE�ÆÙ"Û�Ä�Ú�Û�Õc� à�à , à Ä.�"ß<ÕäÚÈÖ°Û�Ù¦Õ�Ú+�"ß_0"Ä�Ç�Û�Ä�Ú�Û
Û�Ù.gÈÕ�Þ�Þb�ÈÄ.(°Õ�ÞT� à Ç�Ä à Ä.�"Ã�Ä"Ø=13�<Ä�Ö"Ù%0"Ä�ÇhÚ+(°Ä�Ú1Û8Ç�Ù à Ä"á4�<Ù%$ÅÄT0"Ä�Ç�áV(/�.,!"ÆÄ�Ç�Ä�Ã�Û�ÇhÕ�Þ
Û�Ä�ß°Û�Ù�ßÈÄ�Ã�ÕgÖPÚ��"Ú�ß°Þ
ÙPÚ<Ã�Û�Çh×�Þ
Û�ÕgÙPÚ
�'�+�<ÇhÙ%0'� à ÃZ�"Ú<ß²Õ�Ú�Ã-�ÆÄ�Þ
Û�ÕgÙPÚ}�<Ç�ÙmÞ
Ä�Ã�Ã�Ä�Ã^$X��Õ à Ä�Û��ÈÄd� à �"Ú�ÛißÈÄ�Ã�ÕgÖPÚ<Ä�ÇhÃ^�+�.0"Ä�" �"Ã�Õ�Þ�ßÈÄ�ÃhÕgÖPÚ²Þ
Ç�Ä.�LÛ�ÕgÙPÚ�Ç�Ä�Ã-�ÆÙPÚ<Ã�Õ��
"�Õ à ÕgÛ�ÕgÄ�Ã�Ø

� Ã��"ÚÈÙ"Û��ÈÄ�Ç]Äwg_�*(�� à ÄÅÙ"Ü�Û��ÈÄÅÇ�Ä à �LÛ�Õ�ÙPÚ<Ã��<Õ#�M"ÆÄ�Û�$ÅÄ�Ä�Ú��+� K �LÇhß<Ã��"Ú<ß�Ã-,mÃ�Û�Ä.(H"ÆÙP×<Ú<ß+�LÇhÕ�Ä�Ã�áAÞ
ÙPÚ�Ã�Õ�ßÈÄ�Ç/Û��ÈÄ6�"ÕgÇ
Û�Ç&�A�:ÞaÞ
ÙPÚ�Û�Ç�Ù à Ã-,7Ã�Û�Ä.(ÎØ]�4Ü��"ÚU�"Þ�Þ�Õ�ßÈÄ�Ú�Û�Õ�Ã8ß<Ä � ÚÈÄ�ß/�"Ã���Þ
Ù à�à Õ�ÃhÕgÙPÚ�"ÆÄ�Û�$ÅÄ�Ä�Ú`�"ÕgÇhÞ
Ç&�LÜ$Û�á�Û��<Ä�ÚlÛ��ÈÄ��'�+�<ÇhÙ*�<ÇhÕc�LÛ�Ä
�+� K �LÇhß£Õ�Ã¦Û��ÈÄi0mÕgÙ à �LÛ�ÕgÙPÚåÙ"Ü!(°Õ�Ú<Õc(�×+( Ã�ÄT� �LÇb�LÛ�ÕgÙPÚ "ÆÄ�Û�$ÅÄ�Ä�Úë�"ÕgÇhÞ
Çb�LÜCÛ�ØÒ13�ÈÄ²ßÈÄ�ÃhÕgÖPÚÈÄ�ÇÎÙ"Ü!�"Úì�"ÕgÇ�"ÆÙ"ÇhÚÈÄ
Þ
Ù à�à ÕäÃ�ÕgÙPÚ��.0"ÙPÕäß+�"Ú<Þ
Ä_Ã�,7Ã�Û�Ä.(©Ù"Ç��M(FÙ"Ç�Ä�Ö"Ä�Ú<Ä�Ç&� à �"Õ�Ç·Û�Ç&�A�:Þ_Þ
ÙPÚ1Û�Ç�Ù à Ã-,mÃ�Û�Ä.(dÛ��<Ä�Ù"Ç�Ä�Û�Õ�ÞT� à�à ,��+�"Ã8Þ
ÙPÚ1Û�ÇhÙ à Ù\0"Ä�Ç
Û��ÈÄ�Ã�ÄT� �LÇ&�LÛ�Õ�ÙPÚM"ÆÄ�Ûp$8Ä�Ä�Ú!�"ÕgÇhÞ
Çb�LÜCÛ�á*"�×<Ûq(d�%,�ÚÈÙ"Û=�+�.0"Ä�Þ
ÙPÚ�Û�Ç�Ù à Ù%0"Ä�Ç]Ù"Û��ÈÄ�Ç{Ü��"Þ
Û�Ù"ÇhÃ{Û��+�LÛ]ßÈÄ�Û�Ä�Ç&(lÕ�ÚÈÄ�$2�ÈÄ�Û��ÈÄ�Ç
Û�$ÅÙ!�"ÕgÇhÞ
Ç&�LÜ$Û�Û��+�LÛÅÖ"Ä�Û�Þ à ÙPÃ�ÄfÛ�Ù"Ö"Ä�Û��<Ä�Ç��"Þ
Û�× � à�à ,°Þ
Ù à�à ÕäßÈÄ"á1Ã�×<Þb���"Ã�0mÕ�Ã�Õ#"�Õ à ÕgÛ�,M�"Ú<ß/$ÅÄ.�LÛ��ÈÄ�Ç�Þ
ÙPÚ<ß<ÕgÛ�Õ�ÙPÚ<Ã·Ù"ÇÅÛ��ÈÄ
Ã�Û��LÛ�Ä�Ù"Ü5(°Õ�Ú<ß�Ù"Ç��LÛ�Û�Ä�Ú�Û�Õ#0"Ä�ÚÈÄ�ÃhÃ·Ù"Ü<Û��ÈÄ���Õ à Ù"Û�Ã�Øq1X�ÈÄ�Ã�Ä��LÇ�Ä�×<Ú<ßÈÄ�Ç/Û��ÈÄ�Þ
ÙPÚ1Û�ÇhÙ à Ù"Ü<Ù"Û��ÈÄ�Ç·Ã-,mÃ�Û�Ä.(ÑÞ
Ù)(��ÆÙPÚÈÄ�Ú�Û�Ã
Ã�×<Þb�Î�"Ã��"ÕgÇRÛ�Ç&�A�:ÞlÞ
ÙPÚ�Û�Ç�Ù à Õ�Úoß�ÕgÇ�Ä�Þ
Û�Õ�ÚÈÖu�"ÕgÇhÞ
Ç&�LÜ$Û]�.$��.,�ÜCÇhÙ)(Û�ÆÙ7Ù"ÇZ$8Ä.�LÛ��<Ä�Ç�Þ
ÙPÚ�ß<ÕgÛ�ÕgÙPÚ<Ã�Ù"Ç�Û��ÈÄÐÞ
ÙPÚ1Û�ÇhÙ à
Ù"ÜaÙ"Û��ÈÄ�Ç/�"ÕgÇFÛ�Ç&�"Ú�Ã-�ÆÙ"Ç�Û��LÛ�ÕgÙPÚ�Ã-,mÃ�Û�Ä.(�Þ
Ù)(��ÆÙPÚÈÄ�Ú�Û�Ã°Õ�Ú}Û��<ÄÏÃ�Ä à Ä�Þ
Û�ÕgÙPÚ��"Ú<ß�Û�Ç&�"Õ�Ú<Õ�Ú<Ö¨Ù"ÜE��Õ à Ù"Û�Ã�á�ßÈÄ�Ã�ÕgÖPÚ}Ù"Ü
�"ÕgÇhÞ
Çb�LÜCÛ�áÈÄ�Û�ÞLØ

� à Û��ÈÙP×ÈÖ)�¤Õ�Ú<ß�Õ#07Õäß<×+� à ßÈÄ�Ã�ÕgÖPÚ<Ä�ÇhÃX�"Ú<ß¤Ã-,mÃ�Û�Ä.(ÊÞ
Ù)(��ÆÙPÚÈÄ�Ú�Û�ÃE�LÇhÄRÇ�Ä�Ã��jÙPÚ�Ã�Õ#" à ÄËÜ$Ù"ÇiÞ
ÙPÚ1Û�Ç�Ù àäà Õ�ÚÈÖ°ÙPÚ à ,ÎÛ��ÈÄ
�+� K �LÇhß�Ã�Õ�Ú�Û��ÈÄ�ÕgÇRß<Ä�Ã�ÕgÖPÚoÃ-�S�"Þ
Ä"áB� à �LÇ�Ö"Ä�Ç�Ã-,mÃ�Û�Ä.(»Ã&�LÜCÄ�Ûp,oÄ�ÚÈÖPÕ�ÚÈÄ�Ä�ÇÕ�ÚÈÖÎÄw�ÆÙ"Ç�ÛM��Ç�Ä�Þ
Ä�ß<Õ�ÚÈÖ¨Þ
Ù)(��ÆÙPÚÈÄ�Ú1Û�ßÈÄ
�
Ã�ÕgÖPÚ}$fÕ à�à Õ�Ú�Þ
Ç�Ä.�"Ã�Ä�Ù%0"Ä�Ç&� àäà Ã-,7Ã�Û�Ä.( Ã��LÜCÄ�Ûp,u$2�<Õ à Ä�ßÈÄ�Þ
Ç�Ä.�"Ã�Õ�Ú<ÖÐÛ��<Ä�Äw�ÆÙ"Ç�Û�á+Þ
ÙPÃ�Û�áW�"Ú<ß¤Û�Ç&�"ßÈÄ�Ù'�!ÃÌÕ�Ú40"Ù à 0"Ä�ßIÕ�Ú
Þ
Ù)(��ÆÙPÚÈÄ�Ú�Û�Ã��LÜ$Ä�Û�,²Ä�ÚÈÖPÕäÚÈÄ�Ä�ÇhÕ�ÚÈÖÈØ°nv,²Þ
ÙPÚ<Ã�ÕäßÈÄ�ÇhÕ�ÚÈÖ¦Û��ÈÄ à �LÇ�Ö"Ä�Ç�Ã�ÙmÞ�ÕgÙL�ÍÛ�Ä�Þb�<Ú<Õ�ÞT� à Ã-,7Ã�Û�Ä.(Û�"Ú<ßoÚ<Ù"Û�M�×�Ã�ÛiÛ��ÈÄ
Õ�Ú<ß�Õ#07Õäß<×+� à Û�Ä�Þb�<Ú<Õ�ÞT� à Þ
Ù)(��ÆÙPÚÈÄ�Ú�Û�Ã�á+Û��ÈÄ�(FÙPÃ�Û�Þ
ÙPÃ�ÛRÄw�jÄ�Þ
Û�Õc0"Ä�$��.,IÛ�Ù Ä à Õc(°Õ�Ú+�LÛ�Ä�Ù"Ç�Þ
ÙPÚ1Û�Ç�Ù à �+� K �LÇhß<ÃRÞT�"Ú
"ÆÄfÕ�ßÈÄ�Ú�Û�Õ � Ä�ß)Ø@�xÜÆÙPÚ à ,!� �LÇ�Û8Ù"Ü!Û��ÈÄ à �LÇhÖ"Ä�ÇÅÃ-,mÃ�Û�Ä.( Õ�Ã�Þ
ÙPÚ�Ã�Õ�ßÈÄ�Ç�Ä�ß)áPÛ��ÈÄËÞ
Ù)(��<Ç�Ù)(°ÕäÃ�Ä�Ã·Ç�Ä.�7×<ÕgÇhÄ�ßFÛ�Ù�Ä à ÕÈ(°Õ�Ú+�LÛ�Ä
Ù"ÇiÞ
ÙPÚ1Û�ÇhÙ à Û��<Ä�Ã-,mÃ�Û�Ä.(t�+� K �LÇhßIÕ�Ú¨ÙPÚÈÄ���ÕgÄ�Þ
ÄRÙ"Ü·Û��ÈÄ�Ù%0"Ä�Ç&� àäà Ã�,7Ã�Û�Ä.(ÊßÈÄ�ÃhÕgÖPÚ�(d�%,�"ÆÄM(�×<Þb�¨Ö"ÇhÄ.�LÛ�Ä�ÇiÛ��+�"Ú
$ÅÙP× à ß`"ÆÄÌÚÈÄ�Þ
Ä�Ã�Ã��LÇ&,¦Õ�Ü+Ù"Û��ÈÄ�Ç2� �LÇ�Û�Ã�Ù"Ü{Û��ÈÄÌÙ\0"Ä�Ç&� à�à Ã-,7Ã�Û�Ä.(Ò$8Ä�ÇhÄ�Þ
ÙPÚ<Ã�Õ�ß<Ä�Ç�Ä�ß!Ø·qÈÙ"Ç_Äwgj�*(�� à Ä"á ��� �LÇhÛ�Õ�Þ�× à �LÇ
�+� K �LÇhßr�"Ã�Ã�ÙmÞ�Õc�LÛ�Ä�ßi$fÕgÛ�� à �"×<Ú<Þ&��Õ�ÚÈÖ`�ÎÃ-� �"Þ
Ä�Þ
Ç&�LÜ$Û](°ÕgÖ)��Û^"ÆÄFÞ
ÙPÚ1Û�Ç�Ù àäà �'" à Ä�"V,¨Û��<Ä°Ã-� �"Þ
Ä�Þ
Ç&�LÜ$Û�ßÈÄ�Ã�Õ�ÖPÚ!á�"4,
Û��ÈÄU� �4,7Ã�ÕäÞT� à8à �"×�Ú<Þ&�¢Õ�ÚÈÜ$Ç&�"Ã�Û�Çh×�Þ
Û�×ÈÇ�Ä"á�"4, à �"×<Ú<Þb�r�<ÇhÙ7Þ
Ä�ß<×<Ç�Ä�Ã�á�"4,�Û��ÈÄ à �"×<Ú<Þb��Þ
ÙPÚ�Û�Ç�Ù à Ã-,mÃ�Û�Ä.(Îá]Ù"Ç!"V,Î�
Þ
Ù)(M"�Õ�Ú+�LÛ�ÕgÙPÚ Ù"Ü]Û��ÈÄ�Ã�Ä"Ø��xÜ]ÙPÚ à ,¦Û��ÈÄ�Ã-� �"Þ
Ä�Þ
Ç&�LÜ$ÛËßÈÄ�Ã�ÕgÖPÚ¨Õ�ÃfÞ
ÙPÚ<ÃhÕ�ßÈÄ�Ç�Ä�ß¨Õ�ÚÏÛ��ÈÄ�ßÈÇ&�%$fÕ�ÚÈÖFÙ"Ü�Ã�,7Ã�Û�Ä.("ÆÙP×<Ú<ßm�
�LÇhÕgÄ�ÃE�"Ú<ß¤Û��ÈÄ!�+� K �LÇhßIÕ�ßÈÄ�Ú�Û�Õ � ÞT�LÛ�Õ�ÙPÚ	�<Ç�ÙmÞ
Ä�Ã�Ã�á��+� K �LÇß¤Þ
ÙPÚ�Û�Ç�Ù à (d�%, Ç�Ä.�7×<ÕgÇ�ÄM(FÙ"Ç�Ä�Û�Ç&�"ßÈÄ�Ù'�!ÃËÛ��+�"ÚIÕgÜ]Û��ÈÄ
�+� K �LÇhßIÕ�ÃE� �LÇhÛ�Õc� à�à ,¦Ù"ÇiÞ
Ù)(�� à Ä�Û�Ä à ,ÏÄ à Õc(°ÕäÚ+�LÛ�Ä�ß Ù"ÇiÞ
ÙPÚ�Û�Ç�Ù à�à Ä�ß}"V,¨ßÈÄ�ÃhÕgÖPÚ Ü$Ä.�LÛ�×ÈÇ�Ä�ÃËÕ�Ú¤Ù"Û��ÈÄ�Ç�� �LÇhÛ�Ã_Ù"Ü8Û��ÈÄ
Ã-,mÃ�Û�Ä.(ÎØ

� à�à Û��+�LÛaÕ�Ã3"ÆÄ�Õ�Ú<Ö°Ã�×ÈÖ"Ö"Ä�Ã�Û�Ä�ß}�ÈÄ�Ç�Ä�ÕäÃ�Û��+�LÛfÛ�Ù*�<�¬ßÈÙ%$fÚ¤Ã-,mÃ�Û�Ä.(ÁÄ�Ú<ÖPÕ�ÚÈÄ�Ä�ÇhÕ�Ú<Ö°Õ�ÃfÞ
ÇhÕ�Û�Õ�ÞT� à Ü$Ù"ÇfÄ�ÚÈÖPÕ�Ú<Ä�Ä�ÇhÕ�ÚÈÖ
Ã��LÜ$Ä�Û�,�ÕäÚ1Û�Ù Þ
Ù)(d� à Äwg�Ã-,mÃ�Û�Ä.(°Ã�Ø¦��Úr�"ß<ß�ÕgÛ�ÕgÙPÚ!áq$X�ÈÄ�Ú��¨ÚÈÄT$©Þ
Ù)(��ÆÙPÚÈÄ�Ú�ÛRÕäÃ�Õ�Ú�Û�Ç�Ùmß<×<Þ
Ä�ßoÕ�Ú�Û�Ù��"Ú�ÄwgmÕäÃ�Û�Õ�ÚÈÖ
Ã-,mÃ�Û�Ä.(ÎáÆÃ�×<Þb�}�"Ã_Û��ÈÄ�Õ�Ú�Û�Ç�Ù7ß�×<Þ
Û�ÕgÙPÚÎÙ"Ü��ÐÞ
Ù à�à ÕäÃ�ÕgÙPÚ	�%0"ÙPÕ�ß+�"Ú<Þ
ÄFÃ-,mÃ�Û�Ä.(�Õ�Ú Û��<ÄM�"ÕgÇhÞ
Çb�LÜCÛ�ájÛ��ÈÄ�Õc(�� �"Þ
Û_Ù"Ü·Û��ÈÄ
�"ß<ß<Õ�Û�ÕgÙPÚ¦ÙPÚÎÛ��ÈÄ�Ã&�LÜCÄ�Ûp,ÐÙ"Ü{Û��ÈÄM�"ÕgÇhÞ
Ç&�LÜ$Û�ÕgÛ�Ã�Ä à Üe�"Ã3$ÅÄ à�à �"Ã�Û��<Ä�Ã��LÜ$Ä�Û�,¦Ù"Ü=�"ÕgÇ�Û�Ç&�A�:Þ�Þ
ÙPÚ1Û�Ç�Ù à �"Ú<ßÎÛ��ÈÄ à �LÇ�Ö"Ä�Ç
�"ÕgÇ�Û�Çb�"Ú<Ã-�ÆÙ"Ç�Û��LÛ�ÕgÙPÚÎÃ-,mÃ�Û�Ä.( Ã��LÜCÄ�Ûp,ÎÚÈÄ�Ä�ß<Ã�Û�Ùd"ÆÄÌÞ
ÙPÚ<ÃhÕ�ßÈÄ�Ç�Ä�ß!Ø
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� ÚÈÙ"Û��ÈÄ�Ç�ÞT�"Ã�ÄËÕ�Ã�$X�ÈÄ�ÚU�RÃ�Ä�ÛÅÙ"Ü+Ã-,mÃ�Û�Ä.(°Ã8Û��+�LÛ6� à Ç�Ä.�"ß+,FÄwgmÕ�Ã�Û��LÇ�ÄËÞ
Ù)(]"XÕ�ÚÈÄ�ß:Û�Ù�Þ
ÇhÄ.�LÛ�Ä���ÚÈÄT$ýÃ-,mÃ�Û�Ä.(ÎØ¶í

É �<Õ à Ä¨Û��ÈÄ²Õ�Ú<ß<Õ#0mÕ�ß<× � à Ã-,7Ã�Û�Ä.(°Ãa(d�.,è�+�.0"Äi"ÆÄ�Ä�ÚýßÈÄ�Ã�Õ�ÖPÚÈÄ�ßåÛ�Ùf"ÆÄIÃ��LÜ$Ä}$_ÕgÛ��<Õ�Ú¥Û��ÈÄ²Ã-,7Ã�Û�Ä.( ÜCÙ"Ç`$X�<ÕäÞ&�
Û��ÈÄT,!$ÅÄ�Ç�ÄfÙ"ÇhÕ�ÖPÕ�Ú+� à�à ,�Þ
Ç�Ä.�LÛ�Ä�ß!á7Û��ÈÄ_Ã&�LÜCÄ�Ûp,°Þ
ÙPÚ<Ã�Û�Ç&�"Õ�Ú�Û�Ã·Ä�Ú<ÜCÙ"ÇhÞ
Ä�ßÐÕ�ÚFÛ��<ÄfÞ
Ù)(��ÆÙPÚÈÄ�Ú�Û�Ã�(d�%,°ÚÈÙ"Û��"ßÈÄ.�7×+�LÛ�Ä à ,
Þ
ÙPÚ�Û�Ç�Ù à �+� K �LÇhß�Ã·Õ�Ú�Û��ÈÄ�Þ
Ù)(M"�Õ�ÚÈÄ�ßFÃ-,mÃ�Û�Ä.(ÑÙ"Ç�(d�.,�ÚÈÙ"Û·Þ
ÙPÚ�Û�Ç�Ù à �+� K �LÇhß�Ã]Û��+�LÛ·Õ�Ú40"Ù à 0"Ä�Õ�Ú�Û�Ä�Ç&�"Þ
Û�ÕgÙPÚ<Ã=�*(°ÙPÚÈÖ
ÚÈÄT$ë�"Ú�ßÎÙ à ßÎÃ-,mÃ�Û�Ä.( Þ
Ù)(d�jÙPÚ<Ä�Ú1Û�Ã�Ø

13�<ÄiÇ�Ä.�"Ã�ÙPÚÎÜ$Ù"Ç�Û��<Õ�Ã�ß�Õ�Ã�Þ�×<Ã�ÃhÕgÙPÚ¦Õ�Ã�Û�Ù°Äwgj� à �"Õ�ÚU$X�4,:Û��<ÄÌßÈÄ � Ú<ÕgÛ�Õ�ÙPÚ:Ù"Ü/Û��ÈÄZ�+� K �LÇß<Ã3�"Ã�Ã�ÙmÞ�Õc�LÛ�Ä�ß�$fÕgÛ��a�
Ã-,mÃ�Û�Ä.(ÁÕ�Ã��"Úa�LÇ�"XÕgÛ�Ç&�LÇ�,�"�×ÈÛ�Õc(��ÆÙ"Ç�Û��"Ú�Û�Ã�Û�ÄT� Õ�Ú`�"Ã�Ã�×ÈÇÕ�ÚÈÖ�Ã-,7Ã�Û�Ä.(æÃ��LÜCÄ�Ûp,a�"Ú<ß`$X�4,��FÃ-,mÃ�Û�Ä.(èÄ�ÚÈÖPÕ�Ú<Ä�Ä�ÇhÕ�ÚÈÖ
Äw�ÆÙ"Ç�Û@Û�� �LÛ/Þ
ÙPÚ<ÃhÕ�ßÈÄ�ÇhÃ+Û��ÈÄ à �LÇ�Ö"Ä�Ç/Ã�Ù7Þ�ÕgÙL�ÍÛ�Ä�Þb�<Ú<Õ�ÞT� à Ã-,mÃ�Û�Ä.(�Õ�Ã+Ú<Ä�Þ
Ä�Ã�Ã��LÇ�,"Ø��ËÚÈÄ8Ù"ÜÈÛ��ÈÄ � ÇhÃ�Û/Ã�Û�ÄT��Ã/Õ�Ú�ßÈÄ�ÃhÕgÖPÚ<Õ�ÚÈÖ
�oÃ-,mÃ�Û�Ä.(Îá6�LÜ$Û�Ä�Ç:Û��<Ä ßÈÄ � Ú<Õ�Û�ÕgÙPÚ¢Ù"ÜZ�"Ú��"Þ�Þ�Õ�ßÈÄ�Ú�ÛlÙ"Ç à ÙPÃ�Ãd�"Ú<ß�Û��ÈÄ¨ßÈÇb�.$fÕ�Ú<Ö¤Ù"Ü�"ÆÙP×<Ú<ß �LÇhÕgÄ�Ã��LÇ�ÙP×<Ú�ß�Û��ÈÄ
Ã�×_"XÃ-,7Ã�Û�Ä.(°Ã�á<Õ�Ã�Û�ÙÐÕ�ßÈÄ�Ú�Û�ÕgÜx,lÛ��ÈÄ]� � K �LÇhß<Ã�Û�� �LÛfÚÈÄ�Ä�ßÏÛ�Ù�"ÆÄiÄ à Õc(°Õ�Ú �LÛ�Ä�ß¦Ù"Ç_Þ
ÙPÚ�Û�Ç�Ù à�à Ä�ßa"V,¦Û��ÈÄ�ßÈÄ�ÃhÕgÖPÚÈÄ�ÇhÃ�Ù"Ü
Û��+�LÛfÃ�,7Ã�Û�Ä.(ÁÙ"Ç_Ã�×_"XÃ-,7Ã�Û�Ä.(ÎØ
ß êCø]êCø î«æ·ñ�ï@óPú£ï¨ã·ú¬ï�ð¥ó)á�ñfð¢úÍðWá=ñwòfñÈþ+ñ�ÿ]âqãB
-ó"ñ�ò ð�î�óÈîjû4æ�

qÈÙ"ÇZ��Ç&�"Þ
Û�Õ�ÞT� à Ç�Ä.�"Ã�ÙPÚ<Ã�áW�¦Ã�(d� à�à Ã�Ä�ÛËÙ"Ü���ÕgÖ)�m� à ÄT0"Ä à Ã-,mÃ�Û�Ä.(ô�+� K �LÇhß�ÃiÃ��ÈÙP× à ßu"ÆÄ�ÕäßÈÄ�Ú1Û�Õ � Ä�ß � ÇhÃ�Û�Ø�hmÛ��LÇ�Û�Õ�ÚÈÖ
$fÕgÛ��IÛ�Ù7Ù à �LÇhÖ"Ä/� à Õ�Ã�Û^�LÛÌÛ��<Äd"ÆÄ�ÖPÕ�Ú<Ú<Õ�Ú<ÖÈáÆ×�Ã�×+� à�à ,¨ÞT�"×<Ã�Ä�ß�"V,IÕ�Ú<Þ à ×<ß�Õ�ÚÈÖlÇhÄ � ÚÈÄ.(FÄ�Ú�Û�ÃZ�"Ú<ß²ÞT�"×<Ã�Ä�ÃÌÙ"Ü�Û��ÈÄ
�<ÕgÖ)�È� à ÄT0"Ä à �+� K �LÇhß<Ã·ÕäÚRÛ��<Ä à Õ�Ã�Û�á"Ù"Ü$Û�Ä�Ú à Ä.�"ß<Ã{Û�ÙM�iß<Õ�Ã�Ù"Ç�Ö)�"Ú�Õ K Ä�ß!�"Ú<ß°Õ�Ú<Þ
Ù)(d� à Ä�Û�Ä6�+� K �LÇhßFÕ�ß<Ä�Ú1Û�Õ � ÞT�LÛ�ÕgÙPÚ��"Ú<ß
�"Ú+� à ,mÃ�Õ�Ãv�<ÇhÙ7Þ
Ä�Ã�Ã�Ø Ý 0"Ä�ÚÎÛ��ÈÄZ(°ÙPÃ�Û�Þ
Ù)(�� à ÄwgÎÃ-,mÃ�Û�Ä.(æÃ�Ä à ßÈÙ)(Ò� �"Ã6(FÙ"Ç�ÄiÛ��+�"Úa�FßÈÙ K Ä�Ú��<ÕgÖ)�m� à ÄT0"Ä à �+� K �LÇß<Ã
�"Ú<ßÏ×�Ã�×+� à�à , à Ä�Ã�Ã�Û��+�"ÚÏÛ��<Õ�Ã�Ø

� � K �LÇhß<Ã��LÇ�ÄlÕ�ß<Ä�Ú1Û�Õ � Ä�ßo×<Ã�Õ�Ú<ÖÐÛ��<Ä:ßÈÄ � Ú�ÕgÛ�ÕgÙPÚ¤Ù"Ü3�"Úr�"Þ�Þ�Õ�ß<Ä�Ú1ÛRÙ"Ç à ÙPÃ�Ã]� à ÙPÚÈÖ�$_ÕgÛ����"ß<ß<Õ�Û�ÕgÙPÚ+� à Ã��LÜ$Ä�Û�,
Þ
ÇhÕgÛ�Ä�ÇÕc�ÐÛ��+�LÛ](d�%,}"ÆÄFÕc(��ÆÙPÃ�Ä�ß}"V,¨ÇhÄ�ÖP× à �LÛ�Ù"Ç�,¤Ù"Ç�Õ�Ú<ß�×<Ã�Û�Ç�,��"ÃhÃ�Ù7Þ�ÕÈ�LÛ�ÕgÙPÚ<ÃZ�"Ú<ß[��Ç&�"Þ
Û�Õ�Þ
Ä�Ã�Ø°qÈÙ"ÇRÄwgj�*(d� à Ä"á
Û��ÈÄ��+� K �LÇhß<ÃE�"Ã�Ã�ÙmÞ�Õc�LÛ�Ä�ß}$fÕgÛ�� Û��ÈÄ�ÙP×ÈÛ�Ä�Ç�� à �"ÚÈÄ�Û�Ã�Äwgj� à Ù"Ç�Ä�Ç��"Þ�Þ�Õ�ßÈÄ�Ú�ÛËßÈÄ � Ú<ÕgÛ�Õ�ÙPÚÎÕ�Ú}h7Ä�Þ
Û�Õ�ÙPÚI§�Ø z (°ÕgÖ)��ÛX"ÆÄ
ßÈÄ � Ú<Ä�ßa�"Ã H{z�% ³AJ �

× |+~ ��Ú+�'"�Õ à ÕgÛ�,°Ù"Ü{Û��ÈÄZ(lÕ�Ã�Ã�ÕgÙPÚÐÛ�ÙlÞ
Ù àäà Ä�Þ
Ûfß+�LÛ�� H � # JÍØ
× ��~ ��Ú+�'"�Õ à ÕgÛ�,°Ù"Ü{Û��ÈÄZ(lÕ�Ã�Ã�ÕgÙPÚÐÛ�Ù°ÇhÄ�Û�×ÈÇhÚÏÞ
Ù à�à Ä�Þ
Û�Ä�ßÏß+�LÛ�� H � % JÍØ
× ��~ ��Ú+�'"�Õ à ÕgÛ�,°Ù"Ü{Û��ÈÄZ(lÕ�Ã�Ã�ÕgÙPÚ¦Ã�Þ�Õ�Ä�Ú1Û�Õ � ÞiÕ�Ús0"Ä�Ã�Û�ÕgÖ)�LÛ�Ù"ÇhÃ�Û�Ù:×<Ã�ÄiÛ��ÈÄÌÇhÄ�Û�×ÈÇhÚÈÄ�ßÎß+�LÛ�� H � % JÍØ
× ��~ �ÅÙPÚ�Û��*(°Õ�Ú �LÛ�ÕgÙPÚÏÙ"Ü·Û��<Ä�ÙP×ÈÛ�Ä�Ç�� à �"Ú�ÛX(FÙ7ÙPÚu$fÕgÛ��	"XÕgÙ à Ù"ÖPÕ�ÞT� à �LÖ"Ä�Ú1Û�ÃËÙ"Ü Ý �LÇ�Û�� Ù"ÇÕgÖPÕ�ÚÏÙPÚ

(lÕ�Ã�Ã�ÕgÙPÚa� �LÇhß_$��LÇ�Ä H � � JÍØ
× ��~ Ý gV�ÆÙPÃ�×ÈÇhÄ�Ù"Ü Ý �LÇ�Û�� à ÕgÜ$Ä�Ù"Çv�7×+(d�"Ú/�"Ã�Ã�Ä�Û�ÃÅÙPÚ Ý �LÇ�Û��°Û�ÙRÛ�Ù.gÈÕ�ÞLámÇ&�"ß<ÕgÙ)�"Þ
Û�Õc0"Ä"á�Ù"ÇÅÄ�ÚÈÄ�Ç�Ö"Ä�Û�Õ�Þ

Ä à Ä.(FÄ�Ú1Û�ÃfÙ"Ü{Û��ÈÄZ(°Õ�Ã�ÃhÕgÙPÚ`�+�LÇhß_$��LÇ�Ä H � z JÍØ
× ��~ Ý gV�ÆÙPÃ�×ÈÇhÄ�Ù"Ü Ý �LÇ�Û�� à ÕgÜ$Ä�Ù"Çv�7×+(d�"Úd�"ÃhÃ�Ä�Û�ÃÅÙ'� Ý �LÇ�Û��:Û�Ù�Û�Ù.gÈÕ�ÞLá7Ç&�"ß<ÕgÙ)�"Þ
Û�Õc0"Ä"á�Ù"ÇÅÄ�ÚÈÄ�Ç�Ö"Ä�Û�Õ�Þ

Ä à Ä.(FÄ�Ú1Û�ÃfÙ"Ü{Û��ÈÄZ(°Õ�Ã�ÃhÕgÙPÚ`�+�LÇhß_$��LÇ�Ä H � � JÍØ
× �S~ ��Ú+�'"�Õ à ÕgÛ�,ÎÙ"ÜÅÙ"Û��ÈÄ�Ç�Ã-�S�"Þ
ÄFÄwgV� à Ù"Ç&�LÛ�ÕgÙPÚ[(°Õ�Ã�ÃhÕgÙPÚ<ÃaÛ�ÙÏ×<Ã�Ä�Û��ÈÄ°Ã�� �LÇ�Ä�ßIÃ-� �"Þ
Ä°Äwgj� à Ù"Ç&�LÛ�Õ�ÙPÚ

ÕäÚÈÜCÇb�"Ã�Û�Çh×<Þ
Û�×ÈÇhÄaÛ�Ù:Þ
Ù à�à Ä�Þ
Û�á<Ç�Ä�Û�×<ÇhÚ!ámÙ"Ç_×<Ã�ÄÌß+�LÛ�� H � §pJÍØ
1X�ÈÄ²Ú�×+(M"ÆÄ�ÇhÃ¦Õ�ÚåÛ��ÈÄoÃ��7×+�LÇ�Ä["<Ç&�"Þ ¼ Ä�Û�Ã Õ�ß<Ä�Ú1Û�ÕgÜx,�Û��ÈÄ��"Þ�Þ�Õ�ß<Ä�Ú1Û�ÃÎÇhÄ à �LÛ�Ä�ßýÛ�Ù�Ä.�"Þ&�£Ù"Ü�Û��ÈÄ�Ã�Ä
� � K �LÇhß<Ã�Ø

13�<ÄZ�<ÕgÖ)�m� à ÄT0"Ä à Ã�,7Ã�Û�Ä.(�+� K �LÇhß<Ã�Û��+�LÛX(°ÕgÖ)��Û6"ÆÄÌßÈÄ�ÇhÕ#0"Ä�ß¦Ü$Ç�Ù)(æÛ��<Ä]�"Þ�Þ�Õ�ßÈÄ�Ú�Û�ÃfßÈÄ � ÚÈÄ�ß¦ÜCÙ"ÇfÛ��ÈÄ�½ � h �
Û��ÈÄ�Ç&(/� à Û�Õ à Ä��<Ç�ÙmÞ
Ä�Ã�Ã�ÕäÚÈÖ�Ç�Ù*"ÆÙ"ÛfÕ�Ú�h7Ä�Þ
Û�ÕgÙPÚ¤§�Ø z (°ÕgÖ)��Û6"ÆÄ �
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× |+~ ª ÕgÙ à �LÛ�ÕgÙPÚ Ù"ÜB(°Õ�Ú<ÕÈ(R×+(æÃ�ÄT� �LÇ&�LÛ�ÕgÙPÚu"ÆÄ�Û�$ÅÄ�Ä�Úu(FÙ*"XÕ à ÄZ" �"Ã�ÄM�"Ú<ß Ù*"mM�Ä�Þ
Û�Ã � Õ�Ú�Þ à ×<ß<Õ�Ú<ÖRÙ"Ç��

"XÕgÛ�Ä�ÇX�"Ú<ßa�7×+(d�"Ú<Ã>´
× ��~Zþ Ú<Ã�Û��'" à ÄiÇ�Ù*"ÆÙ"Û6" �"Ã�Ä
× ��~ � Ù%0"Ä.(FÄ�Ú�ÛÏÙ"ÜÌÛ��<Ä¨Ç�Ù*"ÆÙ"ÛU" �"Ã�Ä¤Ù"Ça(d�"Ú<Õ#��× à �LÛ�Ù"ÇU�LÇb( ÞT�"×�Ã�Õ�ÚÈÖ¢Õ�ÚAM�×ÈÇ�,}Û�Ù���×+(/�"Ú<ÃlÙ"Ç
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Ç&�LÜ$Û607ÕgÙ à �LÛ�Õ�ÚÈÖd(°Õ�Ú�Õc(R× (©Ã�ÄT�S�LÇ&�LÛ�ÕgÙPÚÏÃ�Û��"Ú�ß+�LÇhß<Ã�Ø
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Û��+�LÛ+ÕäÃ�á-ÕgÛ)ÕäÃ!ÚÈÙ"Û��ÆÙPÃ�Ã�Õ#" à Ä@Û�Ù_Õ�ßÈÄ�Ú�Û�ÕgÜ°,_Û��ÈÄ�Ã-,mÃ�Û�Ä.(�� à ÄT0"Ä à �+� K �LÇhß<Ã�"4, à Ù7Ù ¼ ÕäÚÈÖ�ÙPÚ à ,��LÛ+Õ�Ú<ß<Õc07Õ�ß�×+� à Þ
Ù)(��ÆÙPÚÈÄ�Ú�Û
"ÆÄ.�+�.0mÕgÙ"Ç�Øuh_�LÜCÄ�Ûp,�Õ�ÃM� Ã-,mÃ�Û�Ä.( �<Ç�Ù*�ÆÄ�Ç�Ûp,"á{Ú<Ù"ÛM�¤Þ
Ù)(��ÆÙPÚÈÄ�Ú1ÛM�<Ç�Ù*�ÆÄ�Ç�Ûp,"ØI�ÅÙPÚ<ÃhÕ�ßÈÄ�Ç]�"Úf�"×ÈÛ�Ù)(d�LÛ�Ä�ß}ßÈÙ7Ù"Ç
Ã-,mÃ�Û�Ä.(ÎØB�ËÚÈÄ]Ç�Ä.�"Ã�ÙPÚ+�'" à Ä�� � K �LÇhßZ$X�<Ä�ÚÌÞ
ÙPÚ<Ã�Õ�ß<Ä�ÇhÕ�ÚÈÖ�Û��ÈÄÅßÈÙ�Ù"Çq� à ÙPÚÈÄ�Õ�Ã)Û��ÈÄ�ßÈÙ7Ù"Ç@Þ à ÙPÃhÕ�ÚÈÖ�ÙPÚ�Ã�Ù)(FÄ�ÙPÚÈÄ"Ø�13�ÈÄ
�"Ã�Ã�ÙmÞ�Õc�LÛ�Ä�ß�Ã��LÜ$Ä�Û�,�Þ
ÙPÚ�Ã�Û�Ç&�"Õ�Ú�Û@Õ�Ã@Û��+�LÛ/Û��ÈÄ8ß<Ù�Ù"Ç�(R×�Ã�Û@ÚÈÙ"Û/Þ à ÙPÃ�ÄÅÙPÚM�"Ú4,"ÙPÚÈÄ�Õ�ÚÌÛ��<Ä8ßÈÙ7Ù"Ç�$��.,"Ø=13�<Õ�Ãq�+� K �LÇhß�Õ�Ã
Ç�Ä à ÄT0'�"Ú�Û+ÕgÜ1Û��<Ä·ßÈÙ�Ù"Ç@Ã-,7Ã�Û�Ä.(£Õ�Ã!×<Ã�Ä�ßÌÕ�Ú^�"Ú4,_Ä�Ú407Õ�Ç�ÙPÚ+(FÄ�Ú�Û�Ø+�xÜ�Û��<Ä�ßÈÙ7Ù"Ç)Õ�Ã)Õ�Ú^��"�×�Õ à ß<Õ�Ú<ÖÈáw�"Ú<Ù"Û��ÈÄ�Ç@Õc(d�jÙ"ÇhÛ��"Ú1Û
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z ØX�aÙ7Ù"Ç_Õ�Ã�Ù*�ÆÄ�Úa$2�ÈÄ�ÚÎÛ��ÈÄiÛ�Ç&�"ÕäÚÏÃ�Û��LÇ�Û�Ã�Ø
� ØX�aÙ7Ù"ÇfÙ*�ÆÄ�Ú<Ã6$2�<Õ à ÄaÛ�Ç&�"Õ�ÚÎÕ�ÃfÕ�Úa(FÙ"Û�ÕgÙPÚ!Ø
³7ØX�aÙ7Ù"ÇfÙ*�ÆÄ�Ú<Ã6$2�<Õ à ÄËÚÈÙ"Û3�<ÇhÙ*�jÄ�Ç à ,/� à ÕgÖPÚ<Ä�ß`$fÕgÛ��ÎÃ�Û��LÛ�ÕgÙPÚ	� à �LÛ�Ü$Ù"Ç&(ÎØ
# ØX�aÙ7Ù"Ç_Þ à ÙPÃ�Ä�Ã3$X�<Õ à ÄaÃ�Ù)(FÄ�ÙPÚÈÄ�Õ�ÃfÕ�Ú¦Û��ÈÄÌßÈÙ7Ù"Ç�$��.,"Ø
% ØX�aÙ7Ù"ÇfÛ��+�LÛ_Þ à ÙPÃ�Ä�Ã�ÙPÚ��"ÚÎÙ*"�Ã�Û�Çh×�Þ
Û�ÕgÙPÚÏßÈÙ7Ä�Ã�ÚÈÙ"Û�Ç�Ä�Ù*�ÆÄ�ÚÎÙ"ÇfÇ�Ä�Ù*�ÆÄ�ÚÈÄ�ßÏßÈÙ7Ù"ÇfßÈÙ7Ä�Ã�ÚÈÙ"Û�ÇhÄ�Þ à ÙPÃ�Ä"Ø
� ØX�aÙ7Ù"ÇhÃfÞT�"Ú�ÚÈÙ"Û3"ÆÄiÙ*�ÆÄ�ÚÈÄ�ß¦ÜCÙ"ÇfÄ.(FÄ�Ç�Ö"Ä�Ú<Þw,ÎÄT0'�"Þ�×+�LÛ�ÕgÙPÚ�"jÄ�Ûp$8Ä�Ä�Ú¨Ã�Û��LÛ�ÕgÙPÚ<Ã�Ø

13�ÈÄFßÈÄ�ÃhÕgÖPÚÈÄ�ÇhÃËÙ"ÜÅÛ��ÈÄFÛ�Ç&�"Õ�Ú²ß<Ù�Ù"Ç�Þ
ÙPÚ�Û�Ç�Ù à�à Ä�Ç^$8ÙP× à ß²ßÈÄ�Ã�ÕgÖPÚIÛ�Ù Þ
ÙPÚ�Û�Ç�Ù à Û��<Ä�Ã�Äd�+� K �LÇhß<Ã�Ø°½fÙ"Û�Ä°Û�� �LÛÌÞ
ÙPÚm�
Ã�Û�Ç&�"ÕäÚ1Û�Ãa³d�"Ú<ß � �LÇ�Ä�Þ
ÙPÚm�XÕ�Þ
Û�Õ�Ú<ÖÈá �"Ú<ßÏÛ��<ÄRßÈÄ�Ã�Õ�ÖPÚÈÄ�ÇhÃ6$fÕ à�à �+�.0"Ä�Û�ÙlÇhÄ�Þ
ÙPÚ<Þ�Õ à Ä�Ã�×<Þ&�¨Þ
ÙPÚm�XÕ�Þ
Û�Ã�ØÅ��ÚÏÖ"Ä�Ú<Ä�Ç&� à á
�LÛ�Û�Ä.(��<Û�Ã]Ã&�ÈÙP× à ß � ÇhÃ�Ûq"ÆÄv(d�"ß<Ä8Û�ÙËÄ à Õc(lÕ�Ú+�LÛ�Ä�� � K �LÇhß<Ã��LÛ{Û��ÈÄ�Ã-,7Ã�Û�Ä.( à ÄT0"Ä à Ø@�xÜ<Û��ÈÄT,RÞT�"Ú<ÚÈÙ"Û�"ÆÄ8Ä à ÕÈ(°Õ�Ú+�LÛ�Ä�ß
Ù"Ç3�"ßÈÄ.�7×+�LÛ�Ä à ,ÐÞ
ÙPÚ1Û�Ç�Ù àäà Ä�ßa�LÛ�Û��ÈÄiÃ-,mÃ�Û�Ä.( à ÄT0"Ä à ámÛ��ÈÄ�Ú¦Û��<ÄT,�(�×<Ã�Û�"ÆÄaÇhÄ � ÚÈÄ�ß¦Õ�Ú�Û�Ù!� � K �LÇhß<Ã�Û�Ù!"ÆÄ�� �"Ú<ß à Ä�ß
"V,:Û��ÈÄRÃ-,7Ã�Û�Ä.(ÁÞ
Ù)(��ÆÙPÚÈÄ�Ú�Û�Ã�Ø

þ ÚÈÜ$Ù"Ç�Û�×<Ú+�LÛ�Ä à ,"á]ÚÈÙ Û�Ù�Ù à ÃRÄwgÈÕ�Ã�Û�Ü$Ù"Ç�Õ�ßÈÄ�Ú�Û�ÕgÜ°,mÕ�ÚÈÖa�+� K �LÇß<Ã�ØÎ�xÛ�Û�� ¼ Ä�ÃFßÈÙ)(d�"ÕäÚ²ÄwgV�ÆÄ�Ç�Û�ÕäÃ�Ä/�"Ú<ß¢ßÈÄT�ÆÄ�Ú<ß<Ã
ÙPÚ Ãh×_"mM�Ä�Þ
Û�Õ#0"ÄÌÄT0'� à ×+�LÛ�ÕgÙPÚ�"4,¦Û��ÈÙPÃ�Ä�Þ
ÙPÚ<Ã�Û�Çh×�Þ
Û�Õ�ÚÈÖ°Û��ÈÄRÃ-,7Ã�Û�Ä.(ÎØf���+�'�<Û�Ä�Ç z ³:Õ�Ú�� V Ù�«�� V Y�«2��Ç�Ù%0mÕ�ßÈÄ�Ã_Ã�Ù)(FÄ
Þ
Ù)(d(FÙPÚ}�ÈÄ�×ÈÇÕ�Ã�Û�Õ�Þ�Ã�Û�� �LÛ2(d�%,a"jÄM�ÈÄ à �<Ü�× à Õ�ÚÎÛ��<Ä]�<Ç�ÙmÞ
Ä�Ã�Ã�Ø613�<ÄÌÖ"Ù�Ùmß¤ÚÈÄT$fÃfÕäÃ�Û��+�LÛaÕ�ßÈÄ�Ú�Û�ÕgÜ°,mÕ�ÚÈÖ��+� K �LÇß<Ã
Õ�Ã�×�Ã�×+� à�à ,ÐÚÈÙ"Û2�lß<Õ��:Þ�× à Û6�<Ç�ÙmÞ
Ä�Ã�Ã�Ø�13�ÈÄ à �LÛ�Ä�ÇËÃ�Û�ÄT��Ã_Õ�ÚÎÛ��ÈÄ]� � K �LÇhß��"Ú+� à ,7Ã�ÕäÃ6�<Ç�ÙmÞ
Ä�Ã�ÃX�LÇhÄZ$X�ÈÄ�Ç�ÄM(FÙPÃ�ÛfÙ"Ü
Û��ÈÄ](lÕ�Ã�Û�� ¼ Ä�Ã3�"Ú<ßÏÄw�jÙ"Ç�ÛfÙ7Þ�Þ�×ÈÇÃ�Ø

13�<Ä�Ç�Ä_Õ�Ã�� à Ã�Ù�ÚÈÙÌÇhÕgÖ)��Û�Ù"Çv$�Ç�ÙPÚ<Ö�Ã�Ä�ÛÅÙ"Ü��+� K �LÇhß<Ã�á7ÙPÚ à ,��RÃ�Ä�Û8Û�� �LÛ�Û��ÈÄaÃ-,7Ã�Û�Ä.(©Ã�Û�� ¼ Ä.�<Ù à ßÈÄ�ÇhÃv�LÖ"Ç�Ä�Ä^�LÇ�Ä
Õc(��ÆÙ"Ç�Û��"Ú�ÛfÛ�Ù`�.0"ÙPÕäß!Ø^hmÙ)(FÄRÖ"Ù\0"Ä�ÇhÚ+(FÄ�Ú�Û^�LÖ"Ä�Ú<Þ�ÕgÄ�Ã��+�%0"Ä!(/�"Ú<ß+�LÛ�Ä�ß¤Û��ÈÄ!�+� K �LÇhß<Ã_Û��ÈÄT,	$��"Ú1ÛËÞ
ÙPÚ<Ã�ÕäßÈÄ�Ç�Ä�ß
Ü$Ù"Ç�Û��ÈÄfÃ�,7Ã�Û�Ä.(lÃ·Û��ÈÄT,�Ç�Ä�ÖP× à �LÛ�Ä�Ù"Ç8Þ
Ä�Ç�Û�Õ�Ü°,"Ø]qÈÙ"ÇÅÄwgj�*(d� à Ä"á1Û��<Ä þ ØÚhÆØs�aÄT� �LÇ�Û�(FÄ�Ú�Û�Ù"Ü��aÄ�ÜCÄ�Ú�Ã�ÄfÇ�Ä.�7×<ÕgÇhÄ�Ã{Û��+�LÛ
�<Ç�Ùmß<×<Þ
Ä�ÇÃ�Ù"Ü/Ú7×<Þ à Ä.�LÇ3$ÅÄ.�'�ÆÙPÚ<Ã�Þ
ÙPÚ<ÃhÕ�ßÈÄ�Ç�Ü$ÙP×ÈÇ3�+� K �LÇhß�Ã �

z Ø É Ä.�'�ÆÙPÚ<Ã_Õ�Ú40"Ù à 0"Ä�ßÏÕ�Úa�"Þ�Þ�Õ�ß<Ä�Ú1Û�Ù"ÇaÕ�Ú<Þ�Õ�ß<Ä�Ú1Û�Ã�ámÙ"Ç{M�Ä�Û�Û�Õ�Ã�ÙPÚ<Ä�ßa$8Ä.�'�ÆÙPÚ<Ã�á+�<Ç�Ùmß<×<Þ
Ä^�°Ú7×<Þ à Ä.�LÇ3,mÕgÄ à ß)Ø
� Øf½a×<Þ à Ä.�LÇX$8Ä.�'�ÆÙPÚ<Ã2�LÇ�ÄÌßÈÄ à Õ#"ÆÄ�Ç&�LÛ�Ä à ,/�<Ç�Ä.�LÇb(FÄ�ß!á_�LÇ&(FÄ�ß!á à �"×<Ú<Þb�ÈÄ�ß!á � Ç�Ä�ß!áÈÙ"ÇfÇ�Ä à Ä.�"Ã�Ä�ß�$fÕgÛ��ÈÙP×ÈÛ�ÄwgmÄ
�
Þ�×<Û�ÕgÙPÚÐÙ"Ü+Ä.(FÄ�Ç�Ö"Ä�Ú�Þw,/$��LÇÅÙ"ÇßÈÄ�ÇhÃÅÙ"Ç6$fÕgÛ��ÈÙP×<Û�"ÆÄ�Õ�ÚÈÖ�ß<ÕgÇ�Ä�Þ
Û�Ä�ßÐÛ�ÙFßÈÙ�Ã�Ù!"4,/��Þ
Ù)(��ÆÄ�Û�Ä�Ú�Û6�"×ÈÛ��ÈÙ"ÇhÕgÛp,"Ø

³7Øf½a×<Þ à Ä.�LÇX$8Ä.�'�ÆÙPÚ<Ã2�LÇ�ÄÌÕ�Ú+�"ß_0"Ä�ÇhÛ�Ä�Ú1Û à ,U�<Ç�Ä.�LÇb(FÄ�ß!á+�LÇ&(FÄ�ß)á à �"×<Ú<Þb�ÈÄ�ß!á � Ç�Ä�ß)á7Ù"Ç_Ç�Ä à Ä.�"Ã�Ä�ß)á+�"Ú<ß
# Ø���Ú+�"ßÈÄ.�7×+�LÛ�Ä�Ã�Ä�Þ�×ÈÇhÕgÛp,ÐÕ�ÃX�'�+� à ÕgÄ�ßÐÛ�ÙlÚ7×<Þ à Ä.�LÇX$8Ä.�'�ÆÙPÚ<Ã�Ø
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Train starts with door open.

SAFETY DESIGN CONSTRAINT

1

Door opens while train is in motion

Door opens while impropertly

2

aligned with station platform

HAZARD

Train must not be capable of moving
with any door open.

Doors must remain closed while train
is in motion.

Door must be capable of opening only
after train is stopped and properly aligned
with platform unless emergency exists
(see hazard 6 below)

Door closes while someone
is in the doorway.

Door areas must be clear before
door closing begins.

Door that closes on an obstruction
does not reopen or reopened door
does not reclose.

An obstructed door must reopen to 
permit removal of obstruction and then
automatically reclose.

emergency evacuation
Doors cannot be opened for Means must be provided to open doors

anywhere when the train is stopped for
emergency evacuation.

6

5

4

q{ÕgÖP×ÈÇ�ÄR§�Ø zL� �aÄ�Ã�ÕgÖPÚ¨�ÅÙPÚ�Ã�Û�Ç&�"Õ�Ú�Û�Ã�Ü$Ù"Ç�Û�Ç&�"Õ�ÚÎßÈÙ7Ù"ÇX�+� K �LÇß<Ã

h7Ù)(°Ä�Û�Õc(FÄ�ÃF×<Ã�Ä�Ç�Ù"Ç��<ÇhÙ"ÜCÄ�Ã�ÃhÕgÙPÚ+� à �"Ã�Ã�ÙmÞ�Õc�LÛ�ÕgÙPÚ<Ã�ßÈÄ � ÚÈÄ¦Û��ÈÄa�+� K �LÇhß<Ã�Ü$Ù"Ç�Û��ÈÄÏÃ-,mÃ�Û�Ä.(°Ã�Û��ÈÄT,¢×<Ã�Äa�"Ú<ß
Û��+�LÛRÛ��ÈÄT,i$v�"Ú�ÛRß<ÄT0"Ä à Ù*�ÆÄ�ÇhÃÌÛ�Ù¨Ä à Õc(°Õ�Ú �LÛ�ÄFÙ"Ç�Þ
ÙPÚ�Û�Ç�Ù à ØÎ��Ú�(FÙPÃ�Û�Ã-,mÃ�Û�Ä.(°Ã�á=�ÈÙ\$8ÄT0"Ä�Ç�á{Û��ÈÄU�+� K �LÇhß<Ã�Û�Ùu"ÆÄ
Þ
ÙPÚ<Ã�ÕäßÈÄ�Ç�Ä�ßa�LÇ�Ä�×+�ÎÛ�Ù°Û��ÈÄ�ßÈÄT0"Ä à Ù*�jÄ�Ç2�"Ú<ßÎÛ��ÈÄ�ÕgÇ�Þ�×�Ã�Û�Ù)(FÄ�Ç � Ã´Ø

7�8 Ò �ZÏ]F D5:�Ð �]G
	.:=DVÏ Àé:����?�Ô�:�Ð :�>ED�F G3>!C��èR2>!F D5Ô�G3?b>ED5F
� ÜCÛ�Ä�Ç�Û��ÈÄlÃ-,mÃ�Û�Ä.( �"Ú<ßoÞ
Ù)(��ÆÙPÚÈÄ�Ú�ÛM� � K �LÇhß<Ã]� �.0"ÄU"jÄ�Ä�Ú�Õ�ßÈÄ�Ú�Û�Õ � Ä�ß!á)Û��<Ä:ÚÈÄwgmÛM(d�-M�Ù"Ç�Ö"Ù)� à Õ�ÃiÛ�Ù¤Ã-�ÆÄ�Þ�ÕgÜx,
Û��ÈÄ�Ã�,7Ã�Û�Ä.(F� à ÄT0"Ä à Ã��LÜ$Ä�Û�,ÎÇ�Ä.�7×<ÕgÇhÄ.(FÄ�Ú1Û�Ã6�"Ú�ßÏßÈÄ�Ã�ÕgÖPÚÎÞ
ÙPÚ�Ã�Û�Ç&�"Õ�Ú�Û�Ã�ÚÈÄ�Þ
Ä�Ã�Ã&�LÇ�,¦Û�Ùd�<Ç�ÄT0"Ä�Ú�Û�Û��ÈÄZ�+� K �LÇß<Ã�Ü$Ç�Ù)(
ÙmÞ�Þ�×ÈÇ�ÇhÕ�Ú<ÖÈØ�1X�ÈÄ�Ã�Ä�Þ
ÙPÚ<Ã�Û�Ç&�"Õ�Ú�Û�Ã6$fÕ à�à "ÆÄi×<Ã�Ä�ßÎÛ�ÙlÖP×<Õ�ßÈÄËÛ��ÈÄ�Ã�,7Ã�Û�Ä.( ßÈÄ�Ã�ÕgÖPÚa�"Ú�ßÎÛ�Ç&�"ßÈÄ�Ù'���"Ú+� à ,mÃ�Ä�Ã�Ø

13�<ÄÐÃ-,mÃ�Û�Ä.(�� à ÄT0"Ä à Þ
ÙPÚ�Ã�Û�Ç&�"Õ�Ú�Û�Ã!�LÇ�Ä:ÇhÄ � ÚÈÄ�ßf�"Ú<ßÎ� àäà Ù7ÞT�LÛ�Ä�ß¢Û�ÙIÄ.�"Þ&��Þ
Ù)(d�jÙPÚ<Ä�Ú1Û�ß<×ÈÇhÕäÚÈÖÏÛ��ÈÄ¦Ã-,mÃ�Û�Ä.(
Ä�ÚÈÖPÕ�Ú<Ä�Ä�ÇhÕ�ÚÈÖÏßÈÄ�Þ
Ù)(d�jÙPÃhÕgÛ�ÕgÙPÚ[�<Ç�ÙmÞ
Ä�Ã�Ã�Ø`13�ÈÄ���Ç�Ù7Þ
Ä�ÃhÃÌÛ��ÈÄ�Ú�ÕgÛ�Ä�Ç&�LÛ�Ä�ÃÌÙ\0"Ä�Ç�Û��ÈÄlÕ�Ú<ß�Õ#07Õäß<×+� à Þ
Ù)(d�jÙPÚ<Ä�Ú1Û�Ã��"Ã
Û��ÈÄT,a�LÇ�ÄiÇ�Ä � ÚÈÄ�ß � �"Ú<ßa�ÆÄ�Ç&� �'��ÃÅÜ$×ÈÇhÛ��ÈÄ�Ç�ßÈÄ�Þ
Ù)(��ÆÙPÃ�Ä�ßX´6�"Ú<ß	�"Ã�ßÈÄ�ÃhÕgÖPÚÎßÈÄ�Þ�Õ�Ã�Õ�ÙPÚ<Ã6�LÇ�Ä](d�"ß<Ä"Ø

q{ÕgÖP×ÈÇhÄÐ§�Ø z Ã��<Ù%$fÃM�"ÚoÄwg_�*(�� à Ä°Ù"Ü�Û��ÈÄÐßÈÄ�Ã�ÕgÖPÚ�Þ
ÙPÚ<Ã�Û�Ç&�"Õ�Ú�Û�ÃÌÛ�� �LÛM(°ÕgÖ)��ÛZ"ÆÄFÖ"Ä�ÚÈÄ�Ç&�LÛ�Ä�ß¢Ü$Ç�Ù)( Û��ÈÄU�"×m�
Û�Ù)(d�LÛ�Ä�ß¢Û�Ç&�"Õ�Ú�ßÈÙ�Ù"Ç��+� K �LÇhß<Ã�Ø � Ö)�"Õ�Ú!á]ÚÈÙ"Û�Ä:Û��+�LÛ�Û��<ÄlÛ��<ÕgÇß²Þ
ÙPÚ<Ã�Û�Ç&�"Õ�Ú�Û]�ÆÙ"Û�Ä�Ú�Û�Õc� à�à ,IÞ
ÙPÚm�XÕäÞ
Û�ÃZ$fÕgÛ���Û��ÈÄ
à �"Ã�ÛfÙPÚÈÄ]�"Ú<ßÎÛ��<ÄÌÇ�Ä�Ã�Ù à ×<Û�ÕgÙPÚÎÙ"Ü{Û��<Õ�Ã�Þ
ÙPÚÈ�XÕ�Þ
Û6$fÕ àäà "ÆÄ]�"Ú Õc(��ÆÙ"Ç�Û��"Ú�Û6� �LÇ�Û�Ù"Ü{Û��ÈÄ�Ã�,7Ã�Û�Ä.( ßÈÄ�Ã�ÕgÖPÚ	�<Ç�ÙmÞ
Ä�Ã�Ã�Ø
��ßÈÄ�Ú1Û�Õ�Ü°,mÕ�ÚÈÖÌÛ��<Ä�Ã�Ä_Ûp,4�ÆÄ�ÃÅÙ"Ü+Þ
ÙPÚm�jÕ�Þ
Û�Ã�Ä.�LÇ à ,lÕ�ÚlÛ��ÈÄaß<Ä�Ã�ÕgÖPÚ��<Ç�ÙmÞ
Ä�Ã�Ã�$_Õ à�à<à Ä.�"ßÐÛ�Ù�"ÆÄ�Û�Û�Ä�Ç�Ã�Ù à ×ÈÛ�ÕgÙPÚ<Ã�Ø]���<ÙPÕ�Þ
Ä�Ã
(d�%,M"ÆÄ3(FÙ"Ç�Ä à ÕÈ(°ÕgÛ�Ä�ß à �LÛ�Ä�Ç·ÙPÚ!$X�<Ä�ÚFÕgÛ=(d�.,FÚÈÙ"Û="ÆÄ��ÆÙPÃ�Ã�Õ#" à Ä�Ù"ÇB�<Çb�"Þ
Û�Õ�ÞT� à Û�Ù�Þ&� �"ÚÈÖ"Ä�Û��ÈÄ�Ä.�LÇ à ,RßÈÄ�Þ�Õ�ÃhÕgÙPÚ<Ã�Ø

� Ã�Û��<ÄlßÈÄ�Ã�ÕgÖPÚr�<Ç�ÙmÞ
Ä�Ã�ÃZ��Ç�Ù"Ö"Ç�Ä�Ã�Ã�Ä�Ã��"Ú<ß�ßÈÄ�Ã�ÕgÖPÚoß<Ä�Þ�Õ�Ã�ÕgÙPÚ<Ã]�LÇ�Ä�(d�"ß<Ä"á@Û��ÈÄÐÃ��LÜ$Ä�Û�,oÇ�Ä.�7×<ÕgÇhÄ.(FÄ�Ú1Û�ÃM�"Ú<ß
Þ
ÙPÚ<Ã�Û�Çb�"Õ�Ú1Û�ÃM�LÇ�Ä°Ü�×ÈÇ�Û��ÈÄ�Ç�Ç�Ä � ÚÈÄ�ßi�"Ú<ß�ÄwgV�S�"Ú<ßÈÄ�ß!Ølq<Ù"Ç�Äwg_�*(�� à Ä"á��ÏÃ��LÜ$Ä�Û�,oÞ
ÙPÚ<Ã�Û�Ç&�"Õ�Ú�ÛÌÙPÚr1_� � h¤Õ�ÃÌÛ��+�LÛ
ÕgÛ](�×<Ã�ÛRÚÈÙ"Û�Õ�Ú�Û�Ä�Ç�Ü$Ä�Ç�Äd$fÕgÛ��oÛ��ÈÄ°Ö"Ç�ÙP×<Ú�ßm�£" �"Ã�Ä�ßÎ�"ÕgÇÌÛ�Ç&�A�:Þ:Þ
ÙPÚ1Û�ÇhÙ à Ã-,mÃ�Û�Ä.(ÎØÎôW�LÛ�Ä�Ç�Õ�Ú²Û��ÈÄ��<Ç�ÙmÞ
Ä�Ã�Ã�á@Û��<Õ�Ã
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wrong place.

1

HAZARD SAFETY DESIGN CONSTRAINTS

2

A pair of controlled aircraft violate.
minimum separation standards

A controlled aircraft enters an
unsafe atmospheric region.

(icing conditions, windsher areas,
thunderstorm cells)

a. ATC must provide advisories that
maintain safe separation between aircraft

b. ATC must provide conflict alerts.

a. ATC must not issue advisories that 
direct aircraft into areas with unsafe
atmospheric conditions.

b. ATC must provide weather advisories
and alerts to flight crews.

c. ATC must warn aircraft that enter an
unsafe atmospheric region.

3 A controlled aircraft enters restricted
airspace without authorization.

a. ATC must not issue advisories that direct
an aircraft into restricted airspace unless
avoiding a greater hazard.

aircraft to prevent their incursion into
restricted airspace.

b. ATC must provide timely warnings to

assigned runway.
a safe point of touchdown on its
a fixed obstacle or terrain other than
A controlled aircraft gets too close to

controlled airspace violate minimum
A controlled aircraft and an intruder in

separation standards.

6

5

4

Loss of controlled flight or loss of
airframe integrity. the safe performance envelope of the 

aircraft

a. ATC must not issue advisories outside the

ATC must provide advisories that maintain 
safe separation between aircraft and
terrain or physical obstacles.

ATC must provide alerts and advisories
to avoid intruders if at all possible.

b. ATC advisories must not distract or
disrupt the crew from maintaining
safety of flight.

c. ATC must not issue advisories that the
pilot or aircraft cannot fly or that degrade
the continued safe flight of the aircraft.

d. ATC must not provide advisories that 
cause an aircraft to fall below the
standard glidepath or intersect it at the

q{ÕgÖP×ÈÇ�ÄR§�Ø �7� � Õ�Ö)�m� à ÄT0"Ä à Ç�Ä.�7×<ÕgÇhÄ.(FÄ�Ú1Û�Ã6�"Ú�ßÏßÈÄ�Ã�ÕgÖPÚÎÞ
ÙPÚ�Ã�Û�Ç&�"Õ�Ú�Û�Ã�Ü$Ù"ÇX�"ÕgÇ�Û�Ç&�A�ÐÞÌÞ
ÙPÚ1Û�ÇhÙ à
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SAFETY DESIGN CONSTRAINT

1

HAZARD

TCAS causes or contributes to an.
NMAC (near midair collision)

a. TCAS must provide effective warnings and
appropriate collision avoidace guidance on
potentially dangerous threats and must 
provide them within an appropriate time limit.

b. TCAS must not cause or contribute to an
NMAC that would not have occurred had
the aircraft not carried TCAS)

2

3

TCAS causes or contributes to a
controlled maneuver into the ground

TCAS causes of contributes to a
pilot losing control over the aircraft

a. TCAS must not disrupt the pilot and ATC
operations during critical phases of flight 
nor disrupt aircraft operation.

b. TCAS must operate with an acceptably
low level of unwanted or nuisance alarms.

TCAS must not cause or contribute to 
controlled flight into terrain.

The unwanted alarm rate must be sufficiently
low to pose no safety of flight hazard nor
adversely affect the workload in the cockpit.

safe performance envelope of the aircraft
c. TCAS must not issue advisories outside the

and degrade the continued safe flight of the
aircraft (e.g., reduce stall margins or result
in stall warnings)

TCAS interferes with other safety−
related aircraft systems.

ATC system (e.g., transponder,
radar. or radar transmissions)

TCAS interferes with the ground 

TCAS interferes with a safety−related
ATC advisory (e.g., avoiding a
restricted area or adverse weather
conditions)

TCAS must generate advisories that require
as little deviation as possible from ATC
clearances.

TCAS must not interfere with other safety−
related aircraft systems or contribute to
non−separation−related hazards.

TCAS must not interfere with the ground ATC 
system or other aircraft transmissions to the
ground ATC system..

6

5

q{ÕgÖP×<Ç�ÄR§�Ø ³ � � ÕgÖ)�m� à ÄT0"Ä à ß<Ä�Ã�ÕgÖPÚÏÞ
ÙPÚ<Ã�Û�Ç&�"Õ�Ú�Û�Ã�ÜCÙ"Ç21_� � h
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Þ
ÙPÚ<Ã�Û�Çb�"Õ�Ú1Û6$_Õ à�à "jÄËÇ�Ä � ÚÈÄ�ß¦Õ�Ú1Û�Ùd(°Ù"Ç�ÄißÈÄ�Û��"Õ à Ä�ßÎÞ
ÙPÚ<Ã�Û�Ç&�"Õ�Ú�Û�Ã�ÙPÚ¦Û��ÈÄ^$��.,mÃ�Û��<Õ�Ã�Õ�Ú�Û�Ä�Ç�Ü$Ä�Ç�Ä�Ú<Þ
ÄZ(°Õ�Ö)�1Û�ÙmÞ�Þ�×ÈÇ�Ø
Ý g_�*(�� à Ä�Ã8Õ�Ú�Þ à ×<ßÈÄfÞ
ÙPÚ�Ã�Û�Ç&�"Õ�Ú�Û�Ã�ÙPÚ`1_� � h°ßÈÄ�ÃhÕgÖPÚÐÛ�Ù à Õc(°ÕgÛ�ÕäÚ1Û�Ä�Ç�Ü$Ä�Ç�Ä�Ú<Þ
ÄE$fÕgÛ��:Ö"Ç�ÙP×<Ú�ßm�£" �"Ã�Ä�ß¦Ã�×ÈÇ&0"Ä�Õ à�à �"Ú<Þ
Ä
Ç&�"ß+�LÇpáq$fÕ�Û���ß<Õ�Ã�Û��"Ú<Þ
Ä
��(FÄ.�"Ã�×ÈÇÕ�ÚÈÖÎÄ.�7×<Õ#� (FÄ�Ú�Û�Þb�+�"Ú<ÚÈÄ à Ã�áe�"Ú<ßr$fÕgÛ���Ç&�"ß<ÕgÙ Ã�Ä�Ç�07ÕäÞ
Ä�Ã�Ø � ß�ß<ÕgÛ�ÕgÙPÚ+� à ÕäÚ<Þ à ×<ßÈÄ
Õ�Ú<Þ à ×<ßÈÄ��ÈÙ%$H1_� � hÐÞT�"Úa�<Ç�ÙmÞ
Ä�Ã�Ã3�"Ú<ßÏÛ�Ç&�"Ú<Ã�(°Õ�Û�Õ�ÚÈÜ$Ù"Ç&(d�LÛ�ÕgÙPÚ � Ã�Ä�ÄF���+�'�<Û�Ä�Ç z N1´Ø

q{ÕgÖP×ÈÇhÄ�§�Ø � Ã&�ÈÙ%$fÃfÛ��ÈÄ]�<Õ�Ö)�m� à ÄT0"Ä à ÇhÄ.��×<Õ�Ç�Ä.(FÄ�Ú�Û�Ã3�"Ú<ß Þ
ÙPÚ�Ã�Û�Ç&�"Õ�Ú�Û�Ã�Ü$Ù"ÇaÃ�Ù)(FÄ�Ù"Ü{Û��ÈÄ��"ÕgÇfÛ�Ç&�A�ÐÞÌÞ
ÙPÚ1Û�ÇhÙ à
�+� K �LÇhß�Ã°Õ�ßÈÄ�Ú�Û�Õ � Ä�ß��'"ÆÙ%0"Ä"Ø��ÅÙ)(�� �LÇÕ�ÚÈÖ²Û��ÈÄ � 1_���<ÕgÖ)�m� à ÄT0"Ä à Þ
ÙPÚ<Ã�Û�Ç&�"Õ�Ú�Û�Ãd$_ÕgÛ��}Û��ÈÄ�1_� � hf�<Õ�Ö)�m� à ÄT0"Ä à
Þ
ÙPÚ<Ã�Û�Çb�"Õ�Ú1Û�Ã � q{ÕgÖP×ÈÇ�ÄË§�Ø ³P´·Õ�Ã8Õ�Ú<Ã�Û�Ç×<Þ
Û�Õ#0"Ä"Ø��aÇ�ÙP×<Ú<ßÈ�£" �"Ã�Ä�ßd�"ÕgÇ8Û�Ç&�A�:Þ_Þ
ÙPÚ1Û�Ç�Ù à �+�"Ã��"ß<ß<ÕgÛ�ÕgÙPÚ � à Ç�Ä.�7×<ÕgÇ�Ä.(FÄ�Ú�Û�Ã
�"Ú<ßÎÞ
ÙPÚ<Ã�Û�Ç&�"Õ�Ú�Û�Ã�Ç�Ä à �LÛ�Ä�ßÎÛ�Ù��"Ã-�ÆÄ�Þ
Û�Ã�Ù"Ü{Û��ÈÄÌÞ
Ù à�à Õ�ÃhÕgÙPÚ/��Ç�Ù*" à Ä.(èÛ��+�LÛ21_� � hlÞT�"Ú�ÚÈÙ"ÛX�+�"Ú<ß à Ä^� à ÙPÚÈÄZ�"Ã6$ÅÄ à�à
�"Ã�Ù"Û��<Ä�ÇX�+� K �LÇhß<ÃX�"Ú<ßa�ÆÙ"Û�Ä�Ú1Û�ÕÈ� à �"ÕgÇhÞ
Ç&�LÜ$Û3�"Þ�Þ�Õ�ßÈÄ�Ú�Û�Ã�Û�� �LÛfÕgÛ3(�×<Ã�Û�Þ
ÙPÚ�Û�Ç�Ù à Ø

h7Ù)(°ÄÌÞ
ÙPÚ<Ã�Û�Ç&�"Õ�Ú�Û�Ã�ÙPÚÎÛ��ÈÄiÛp$8Ù°Ã�,7Ã�Û�Ä.( Þ
Ù)(��ÆÙPÚÈÄ�Ú1Û�Ã � � 1_� �"Ú<ßa1_� � h<´��LÇ�ÄÌÞ à ÙPÃ�Ä à ,:ÇhÄ à �LÛ�Ä�ß!áÈÃ�×<Þb�	�"Ã
Û��ÈÄ�ÇhÄ.��×<Õ�Ç�Ä.(FÄ�Ú�Û]Û�ÙZ�<Ç�Ù\07Õ�ß<Ä3�"ß_07ÕäÃ�Ù"ÇhÕgÄ�Ã{Û��+�LÛ�(d�"Õ�Ú�Û��"Õ�Ú°Ã��LÜ$ÄfÃ�ÄT� �LÇb�LÛ�ÕgÙPÚ�"ÆÄ�Û�$ÅÄ�Ä�Ú/�"ÕgÇÞ
Ç&�LÜCÛ�Ø=13��Õ�Ã{Äwgj�*(d� à Ä
Ù"Ü�Ù\0"Ä�Ç à �'�+�XÕ�ÚÈÖ¦Þ
ÙPÚ1Û�Ç�Ù à Ç&�"Õ�Ã�Ä�ÃËÕc(��ÆÙ"Ç�Û��"Ú�ÛiÞ
ÙPÚ<Þ
Ä�ÇhÚ<Ã^�'"ÆÙP×ÈÛE�ÆÙ"Û�Ä�Ú1Û�ÕÈ� à Þ
ÙPÚm�XÕ�Þ
Û�Ã^�"Ú<ßIÞ
Ù7Ù"Çhß<Õ�Ú �LÛ�ÕgÙPÚ}�<Ç�Ù*"È�
à Ä.(°Ã�Û��+�LÛ8Ú<Ä�Ä�ß°Û�Ù�"jÄfÇ�Ä�Ã�Ù à 0"Ä�ß!Ø � Ã8Ú<Ù"Û�Ä�ßlÕ�Ú`h7Ä�Þ
Û�ÕgÙPÚ # Ø % á_�"Þ�Þ�Õ�ß<Ä�Ú1Û�Ã8Ù"ÜCÛ�Ä�Ú:ÙmÞ�Þ�×ÈÇÅÕäÚFÛ��ÈÄX"ÆÙP×<Ú�ß+�LÇ�,M�LÇhÄ.�"Ã
"ÆÄ�Û�$ÅÄ�Ä�Ú¨Þ
ÙPÚ�Û�Ç�Ù à�à Ä�ÇhÃX�"Ú<ß�$X�ÈÄ�Ú	(�× à Û�Õc� à ÄiÞ
ÙPÚ1Û�ÇhÙ à�à Ä�ÇhÃ_Þ
ÙPÚ1Û�Ç�Ù à Û��ÈÄ�Ã&�*(FÄ]�<ÇhÙ7Þ
Ä�Ã�Ã�Øv13�<Ä�Õ�Ú+�"ßÈÄ.�7×+�LÛ�ÄÌÇhÄ�Ã�ÙL�
à ×ÈÛ�Õ�ÙPÚ°Ù"Ü)Û��ÈÄËÞ
ÙPÚm�XÕäÞ
Û�"ÆÄ�Û�$ÅÄ�Ä�Ú`(R× à Û�Õ#� à Ä_Þ
ÙPÚ1Û�Ç�Ù àäà Ä�Ç8ÇhÄ�Ã-�ÆÙPÚ<Ã�Õ#"�Õ à ÕgÛ�ÕgÄ�Ã/Ü$Ù"Çv�"ÕgÇÞ
Ç&�LÜCÛ�Ã�ÄT� �LÇb�LÛ�ÕgÙPÚ¦Þ
ÙPÚ1Û�ÇhÕc"�×ÈÛ�Ä�ß
Û�ÙiÛ��ÈÄ�Þ
Ù à�à ÕäÃ�ÕgÙPÚRÙ"Ü�Û�$ÅÙ]�"ÕgÇÞ
Ç&�LÜCÛ{Ù\0"Ä�Ç·Û��ÈÄ�Û�Ù%$fÚ°Ù"Ü��þ "jÄ�Ç à Õ�ÚÈÖ"Ä�Ú � �aÄ�Ç&(d�"Ú4,<´/Õ�Ú��P× à , � N"N � $X�ÈÄ�Ú!1_� � h��"Ú<ß
Û��ÈÄaÖ"Ç�ÙP×<Ú<ßU�"ÕgÇ�Û�Ç&�A�:ÞaÞ
ÙPÚ�Û�Ç�Ù à�à Ä�Ç��<Ç�Ù\07ÕäßÈÄ�ß:Þ
ÙPÚÈ�XÕ�Þ
Û�Õ�ÚÈÖ��"ß_0mÕ�Ã�Ù"ÇhÕgÄ�Ã�Û�Ù�Û��ÈÄ2�XÕ à Ù"Û�Ã�Ø � Ù"Û�Ä�Ú1Û�ÕÈ� à�à ,lÞ
ÙPÚm�jÕ�Þ
Û�Õ�ÚÈÖ
Ç�Ä�Ã-�ÆÙPÚ<ÃhÕ#"�Õ à Õ�Û�ÕgÄ�ÃZ(�×<Ã�Û�"ÆÄÎÞT�LÇ�Ä�Ü$× à�à ,r�+�"Ú�ß à Ä�ß}Õ�Ú�Ã-,mÃ�Û�Ä.(�ßÈÄ�ÃhÕgÖPÚ��"Ú<ß}Ù*�ÆÄ�Ç&�LÛ�ÕgÙPÚ<Ã��"Ú�ß�Õ�ßÈÄ�Ú�Û�ÕgÜx,7Õ�Ú<Ö¨Ã�×<Þb�
Þ
ÙPÚm�XÕäÞ
Û�Ã3�LÇ�ÄZ� �LÇhÛ�Ù"Ü/Û��<ÄÌÚÈÄT$ë�+� K �LÇhß��"Ú+� à ,mÃ�Õ�Ã�Û�Ä�Þ&��Ú<Õc�7×ÈÄÌßÈÄ�Ã�Þ
ÇhÕc"jÄ�ßÎÕäÚ ���+�'�<Û�Ä�ÇfZ7Ø

� � K �LÇhß<Ã:Ç�Ä à �LÛ�Ä�ßâÛ�Ù�Û��<Ä¨Õ�Ú�Û�Ä�Ç&�"Þ
Û�ÕgÙPÚè�*(FÙPÚÈÖ}Þ
Ù)(��ÆÙPÚÈÄ�Ú�Û�Ã�á�ÜCÙ"ÇÐÄwg_�*(�� à ÄÏÛ��<Ä¨Õ�Ú�Û�Ä�Ç&�"Þ
Û�ÕgÙPÚ�"ÆÄ�Û�$ÅÄ�Ä�Ú
�LÛ�Û�Ä.(��<Û�Ã�"4,è�"ÕgÇÎÛ�Ç&�A�:Þ²Þ
ÙPÚ�Û�Ç�Ù à �"Ú�ß "4,è1_� � hâÛ�Ù��<Ç�ÄT0"Ä�Ú�ÛÏÞ
Ù à�à Õ�Ã�Õ�ÙPÚ<Ã�áfÚÈÄ�Ä�ß¶Û�Ù�"jÄi�+�"Ú�ß à Ä�ßåÕ�ÚýÛ��ÈÄ
Ã��LÜ$Ä�Û�,lÞ
ÙPÚ�Û�Ç�Ù à Ã�Û�Çh×<Þ
Û�×<Ç�ÄfßÈÄ�Ã�Õ�ÖPÚ!ás�ÆÄ�Ç&�+�'�XÃ="4,�(d�"Ú�ß+�LÛ�Õ�ÚÈÖ]�<Ù%$åÛ��ÈÄX��Õ à Ù"Û·Õ�Ã·Û�Ù�Ã�Ä à Ä�Þ
Ûv"ÆÄ�Û�$ÅÄ�Ä�Ú:Þ
ÙPÚm�jÕ�Þ
Û�Õ�ÚÈÖ
�"ß_0mÕ�Ã�Ù"ÇhÕ�Ä�Ã�Ød13�ÈÄ�Ç�Äd(/�.,["ÆÄ°Þ
ÙPÚ<Ã�Õ�ßÈÄ�Çb�LÛ�ÕgÙPÚ<ÃÌÕ�Úi� �"Ú<ß à Õ�Ú<Ö:Û��ÈÄ�Ã�Ä/�+� K �LÇhß<Ã�Õ�ÚIÛ��ÈÄlÃ�×+"�Ã-,mÃ�Û�Ä.( ßÈÄ�Ã�Õ�ÖPÚIÛ��+�LÛ
$fÕ àäà Õc(d� �"Þ
ÛËÛ��ÈÄ�"ÆÄ.�+�.0mÕgÙ"ÇiÙ"Ü�(R× à Û�Õ#� à Ä�Ã�×_"�Ã-,mÃ�Û�Ä.(°Ã^�"Ú�ßIÛ��ÈÄ�Ç�Ä�Ü$Ù"Ç�Äd(R×�Ã�Û^"ÆÄ�ÇhÄ�Ã�Ù à 0"Ä�ßi�LÛ]�a�<Õ�Ö)�ÈÄ�Ç à ÄT0"Ä à
�"Ú<ßa�S�"Ã�Ã�Ä�ßÎÛ�Ù°Û��<Ä.(��"ÃfÞ
ÙPÚ<Ã�Û�Ç&�"Õ�Ú�Û�Ã�ÙPÚÎÛ��ÈÄ�ÕgÇX"jÄ.� �.0mÕgÙ"Ç�Ø
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13�ÈÄ:Ã��LÜCÄ�Ûp,�Ç�Ä.�7×<ÕgÇhÄ.(FÄ�Ú1Û�ÃM�"Ú<ß�Þ
ÙPÚ�Ã�Û�Ç&�"Õ�Ú�Û�Ã�ÙPÚ�Û��ÈÄ�� �s,mÃ�Õ�ÞT� à Ã-,7Ã�Û�Ä.(»ßÈÄ�ÃhÕgÖPÚ�Ã��<Ù%$fÚ�Õ�Úfh7Ä�Þ
Û�Õ�ÙPÚ}§�Ø ³u�"Þ
Û
�"Ã�ÕäÚ_��×ÈÛiÛ�Ù¨Û��ÈÄlÃ�Û��"Ú<ß �LÇhßoÃ-,mÃ�Û�Ä.(»Ä�ÚÈÖPÕ�ÚÈÄ�Ä�ÇhÕäÚÈÖa�<Ç�ÙmÞ
Ä�Ã�ÃZ�"Ú<ßÎ(R×�Ã�ÛZ"ÆÄlÕ�Ú<Þ
Ù"Ç&�jÙ"Çb�LÛ�Ä�ßoÕ�Ú�Û�ÙÏÛ��ÈÄd� �4,mÃ�Õ�ÞT� à
Ã-,mÃ�Û�Ä.(ÑßÈÄ�Ã�Õ�ÖPÚM�"Ú<ß�Ã��LÜ$Ä�Û�,�Þ
ÙPÚ�Û�Ç�Ù à Ã�Û�Çh×<Þ
Û�×<Ç�Ä"Ø � Ú�Äwgj�*(d� à ÄÅÙ"ÜS�ÈÙ\$¢Û��<ÄT,M�LÇ�Ä�×<Ã�Ä�ß�Õ�Ãq�<Ç�Ù\07ÕäßÈÄ�ßRÕäÚF�6�+�'�<Û�Ä�Ç
z�� Ø

� ß<ß<ÕgÛ�Õ�ÙPÚ+� à Ã�,7Ã�Û�Ä.(ÑÃ&�LÜCÄ�Ûp,�ÇhÄ.��×<Õ�Ç�Ä.(FÄ�Ú�Û�Ãe�"Ú�ß�Þ
ÙPÚ�Ã�Û�Ç&�"Õ�Ú�Û�Ã�á1Õ�Ú�Þ à ×<ß<Õ�Ú<Ö�Û��ÈÙPÃ�Ä�ÙPÚ�Ù*�ÆÄ�Ç&�LÛ�ÕgÙPÚ�Ãe�"Ú�ß�(d�"Õ�Úm�
Û�Ä�Ú+�"Ú<Þ
ÄiÙ"Ç�×+�<Ö"Ç&�"ßÈÄ�Ã�$fÕ à�à "ÆÄi×<Ã�Ä�ßÎÕ�Ú:Û��ÈÄÌßÈÄ�ÃhÕgÖPÚÐÙ"Ü+Û��ÈÄÌÃ��LÜ$Ä�Û�,¦Þ
ÙPÚ�Û�Ç�Ù à Ã�Û�Çh×�Þ
Û�×ÈÇ�Ä^�LÛ�Û��ÈÄËÙ"Ç�Ö)�"Ú<Õ! .�LÛ�Õ�ÙPÚ+� à
�"Ú<ß°Ã�Ù7Þ�Õc� à Ã�,7Ã�Û�Ä.( à ÄT0"Ä à ÃB�'"ÆÙ%0"Ä_Û��ÈÄ6� �4,7ÃhÕ�ÞT� à Ã-,mÃ�Û�Ä.(ÎØ=13�ÈÄ�Ç�Ä�ÕäÃ]ÚÈÙiÙPÚÈÄfÞ
Ù"Ç�ÇhÄ�Þ
Û�Ã��LÜ$Ä�Û�,FÞ
ÙPÚ1Û�ÇhÙ à Ã�Û�Çh×�Þ
Û�×ÈÇ�Ä#"
$X�+�LÛ·ÕäÃ=�<Ç&�"Þ
Û�Õ�ÞT� à �"Ú<ß�Äw�jÄ�Þ
Û�Õc0"ÄX$fÕ àäà ß<ÄT�jÄ�Ú�ßRÖ"ÇhÄ.�LÛ à ,�ÙPÚ°Þ�× à Û�×ÈÇb� à �"Ú<ßFÙ"Û��ÈÄ�Ç·Ü��"Þ
Û�Ù"ÇhÃ�Ø�hmÙ)(FÄ�Ö"Ä�ÚÈÄ�Ç&� à �<ÇhÕ�Úm�
Þ�Õ#� à Ä�Ã·Û��+�LÛv�'�+� à ,�Û�ÙM� àäà Ã��LÜ$Ä�Û�,lÞ
ÙPÚ�Û�Ç�Ù à Ã�Û�Çh×<Þ
Û�×<Ç�Ä�Ã��LÇhÄ_ßÈÄ�Ã�Þ
ÇÕ#"ÆÄ�ß°Õ�Ú:��� �'�<Û�Ä�Ç z ³7ØB1X�ÈÄ�Ã�ÄX��ÇhÕ�Ú<Þ�Õ#� à Ä�Ã{ÚÈÄ�Ä�ß
Û�Ùd"ÆÄ�Þ
Ù)(M"�Õ�ÚÈÄ�ß	$fÕgÛ��ÎÃ-�ÆÄ�Þ�Õ � ÞiÃ�,7Ã�Û�Ä.( Ã��LÜCÄ�Ûp,ÎÇ�Ä.�7×<ÕgÇ�Ä.(FÄ�Ú�Û�Ã3�"Ú<ß Þ
ÙPÚ<Ã�Û�Ç&�"Õ�Ú�Û�Ã�Ü$Ù"ÇfÛ��<ÄZ� �LÇ�Û�Õ�Þ�× à �LÇ�Ã-,mÃ�Û�Ä.(
Õ�Ú40"Ù à 0"Ä�ßÎÛ�Ùlß<Ä�Ã�ÕgÖPÚ¦Û��ÈÄ�Þ
ÙPÚ�Û�Ç�Ù à Ã�Û�Çh×<Þ
Û�×ÈÇhÄ"Ø

13�<Äa�<Ç�ÙmÞ
Ä�Ã�ÃFÜ$Ù"Ç°Ä�ÚÈÖPÕ�ÚÈÄ�Ä�ÇÕ�ÚÈÖ²Ã�ÙmÞ�Õc� à Ã-,mÃ�Û�Ä.(°Ã°ÕäÃ�0"Ä�Ç�,�Ã�Õc(°Õ à �LÇRÛ�Ù�Û��ÈÄÏÇ�Ä�ÖP× à �LÇlÃ-,mÃ�Û�Ä.(çÄ�ÚÈÖPÕ�Ú<Ä�Ä�ÇhÕ�ÚÈÖ
�<Ç�ÙmÞ
Ä�Ã�ÃE�"Ú<ß Ã�Û��LÇ�Û�Ã�á à Õ ¼ Ä]�"Ú4, Ã-,mÃ�Û�Ä.( Ä�ÚÈÖPÕ�ÚÈÄ�Ä�ÇÕ�ÚÈÖd�<ÇhÙ%$�Ä�Þ
Û�á5$fÕgÛ��¨Õ�ßÈÄ�Ú�Û�ÕgÜ°,mÕ�ÚÈÖ°Ã�,7Ã�Û�Ä.( Ç�Ä.�7×<ÕgÇ�Ä.(°Ä�Ú1Û�ÃE�"Ú<ß
Þ
ÙPÚ<Ã�Û�Çb�"Õ�Ú1Û�Ã�Øì13�ÈÄÏÇ�Ä�Ã��jÙPÚ�Ã�Õ#"�Õ à ÕgÛ�,²Ü$Ù"ÇÐÕÈ(�� à Ä.(FÄ�Ú�Û�Õ�ÚÈÖIÄ.�"Þb�âÇhÄ.��×<Õ�Ç�Ä.(FÄ�Ú�ÛlÚÈÄ�Ä�ß<ÃlÛ�Ùr"ÆÄ��"Ã�Ã�Õ�ÖPÚÈÄ�ß�Û�Ù¢Û��ÈÄ
Þ
Ù)(��ÆÙPÚÈÄ�Ú�Û�ÃiÙ"ÜÅÛ��ÈÄ°Þ
ÙPÚ1Û�ÇhÙ à Ã�Û�Çh×<Þ
Û�×<Ç�Ä"áW� à ÙPÚÈÖa$_ÕgÛ��IÇ�Ä.�7×<Õ�Ã�ÕgÛ�Ä!�"×ÈÛ��ÈÙ"ÇÕgÛ�,[�"Ú<ßi�"Þ�Þ
ÙP×<Ú�Û��'"�Õ à Õ�Û�,"áq�"Ã�Õ�Úi�"Ús,
(d�"Ú+�LÖ"Ä.(°Ä�Ú1Û�Ã�,7Ã�Û�Ä.('&+Þ
ÙPÚ1Û�ÇhÙ à ÃZ(�×<Ã�Û�"ÆÄ�ß<Ä�Ã�ÕgÖPÚÈÄ�ß¤Û�ÙÎÄ�Ú<Ã�×<Ç�Ä�Û��+�LÛiÛ��ÈÄ�Ç�Ä�Ã-�ÆÙPÚ<Ã�Õc"�Õ à ÕgÛ�Õ�Ä�Ã�ÞT�"Úi"ÆÄ�ÞT�LÇhÇhÕgÄ�ß
ÙP×ÈÛ�& �"Ú�ßÎÜCÄ�Ä�ß+" �"Þ ¼Îà Ù7Ù*��Ã�Þ
Ç�Ä.�LÛ�Ä�ß¨Û�Ù/�"Ã�Ã�ÕäÃ�Û�Û��ÈÄÌÞ
ÙPÚ�Û�Ç�Ù à�à Ä�ÇfÕäÚa(d�"Õ�Ú�Û��"Õ�Ú<Õ�ÚÈÖ��"Þ�Þ�×ÈÇb�LÛ�Ä]�<Ç�ÙmÞ
Ä�Ã�Ã3(°Ù7ßÈÄ à Ã�Ø
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� Ú Äwg_�*(�� à Ä�ÜCÇ�Ù)( Û��ÈÄM$8Ù"Ç à ßÏÙ"Ü·Ã-� �"Þ
Ä�Äwgj� à Ù"Ç&�LÛ�ÕgÙPÚ¨Õ�Ãf×�Ã�Ä�ß Õ�Ú Û��<Õ�Ã_Ã�Ä�Þ
Û�ÕgÙPÚ!á5"�×ÈÛX(/�"Ús,ÎÙ"Ü]Û��ÈÄ�Ã��*(FÄ�Ç�Ä
�
�7×<ÕgÇ�Ä.(FÄ�Ú�Û�Ã=�"Ú<ßFÞ
ÙPÚ<Ã�Û�Ç&�"Õ�Ú�Û�Ã·Þ
ÙP× à ß�Ä.�"Ã�Õ à ,]"ÆÄ6�"ß+�'�<Û�Ä�ßFÜ$Ù"Ç·Ù"Û��ÈÄ�Ç�Û�,V�jÄ�Ã·Ù"ÜXÛ�Ä�Þb�<Ú<Õ�ÞT� à Ã�,7Ã�Û�Ä.( ßÈÄT0"Ä à Ù*� (FÄ�Ú�Û
�"Ú<ßÎÙ*�ÆÄ�Ç&�LÛ�Õ�ÙPÚ<Ã�Ø

13�<Ä�Ç�Ä.�7×<ÕgÇ�Ä.(FÄ�Ú�Û�Ã·Õ�Ú�Û���Õ�Ã]Äwg_�*(�� à Ä3$ÅÄ�Ç�Ä�Ö"Ä�Ú<Ä�Ç&�LÛ�Ä�ßlÛ�ÙM�ÆÄ�Ç�ÜCÙ"Çb(é�Z�<Ç�Ù"Ö"Çb�*(d(d�LÛ�Õ�Þ�ÇÕ�Ã ¼ �"ÃhÃ�Ä�Ã�Ã�(FÄ�Ú�Û�Ù"Ü
�lÚ<ÄT$r½ � h � (d�"Ú+�LÖ"Ä.(FÄ�Ú�ÛiÃ�Û�Çh×<Þ
Û�×ÈÇhÄ�ÞT� à�à Ä�ß¨�xÚ�ßÈÄT�ÆÄ�Ú<ßÈÄ�Ú�Û31+Ä�Þb�<Ú<Õ�ÞT� à � ×<Û��ÈÙ"ÇhÕgÛp,<;$��1 � ´�Ç�Ä�Þ
Ù)(d(FÄ�Ú�ßÈÄ�ß
Õ�ÚIÛ��ÈÄFÇhÄT�jÙ"ÇhÛiÙ"Ü8Û��ÈÄ:��Ù à ×+(M"�Õc� � Þ�Þ�ÕäßÈÄ�Ú1Ûi��Ú40"Ä�Ã�Û�ÕgÖ)�LÛ�ÕgÙPÚ>=8Ù)�LÇß!Ød13�ÈÄFÇhÕäÃ ¼ �"Ú+� à ,mÃ�Õ�ÃiÕ�Û�Ã�Ä à Ü8ÕäÃißÈÄ�Ã�Þ
ÇhÕ#"ÆÄ�ß
Õ�Ú Û��ÈÄ�Þb�+�'�<Û�Ä�ÇËÙPÚ¨Û��ÈÄ�Ú<ÄT$ �+�? .�LÇhß[�"Ú+� à ,7Ã�ÕäÃ�Û�Ä�Þ&��Ú<Õc�7×ÈÄ!hj1 � � ;Í�6�+�'�<Û�Ä�Ç�@P´ØA=�×ÈÛaÛ��ÈÄ � ÇhÃ�ÛfÃ�Û�ÄT�²Õ�Ú Û��ÈÄ
Ã��LÜ$Ä�Û�,²Ù"ÇÌÇÕ�Ã ¼ �"Ú � à ,7ÃhÕ�ÃiÕ�ÃiÛ��ÈÄ:Ã��*(FÄd�"ÃÌÜ$Ù"ÇÌÛ�Ä�Þb�<Ú<Õ�ÞT� à Ã-,7Ã�Û�Ä.(°Ã�"ÌÛ�Ù ÕäßÈÄ�Ú1Û�Õ�Ü°,¨Û��ÈÄlÃ-,mÃ�Û�Ä.( �+�? .�LÇß<ÃiÛ�Ù�"ÆÄ
�.0"ÙPÕäßÈÄ�ß!á/Û�ÙÏÖ"Ä�ÚÈÄ�Ç&�LÛ�Ä`�ÏÃ�Ä�ÛÌÙ"Ü�Ç�Ä.�7×<ÕgÇhÄ.(FÄ�Ú1Û�ÃÌÜCÙ"ÇÌÛ��<ÄlÚÈÄT$ÿ(d�"Ú �LÖ"Ä.(FÄ�Ú1Û�Ã�Û�Çh×�Þ
Û�×ÈÇ�Ä"áW�"Ú<ß�Û�Ù ßÈÄ�Ã�Õ�ÖPÚ²Û��ÈÄ
Þ
ÙPÚ�Û�Ç�Ù à Ã�Û�Ç×<Þ
Û�×ÈÇ�Ä"Ø

13�<ÄIÚ<ÄT$ Ã��LÜ$Ä�Û�,�Þ
ÙPÚ1Û�ÇhÙ à Ã�Û�Çh×<Þ
Û�×<Ç�ÄIÜCÙ"ÇÏÛ��<Äo½ � h � (/�"Ú<ÚÈÄ�ß�Ã-� �"Þ
Äi��Ç�Ù"Ö"Ç&�*(J$��"ÃÏÕ�Ú�Û�Ç�Ùmß<×<Þ
Ä�ßåÛ�Ù
Õc(���Ç�Ù%0"ÄÎÛ��ÈÄ¦�5�.$ÅÄ�ß�Ä�ÚÈÖPÕ�ÚÈÄ�Ä�ÇÕ�ÚÈÖi�"Ú<ß�(d�"Ú+�LÖ"Ä.(°Ä�Ú1ÛÐßÈÄ�Þ�Õ�Ã�ÕgÙPÚÈ��(d� ¼ ÕäÚÈÖ à Ä.�"ß<Õ�ÚÈÖ¤Û�ÙoÛ��ÈÄ¨�ÅÙ à ×+(]"XÕc� à ÙPÃ�Ã�Ø
13�ÈÄZ� �? .�LÇhßÎÛ�Ùd"ÆÄiÄ à Õc(lÕ�Ú+�LÛ�Ä�ßÐÙ"Ç2(°Õ�Û�ÕgÖ)�LÛ�Ä�ßa$��"Ã�"

BDC�E o%m/F�×�G Ø G+Ì%H " � Ù�Ù"Ç·Ä�Ú<ÖPÕ�ÚÈÄ�Ä�ÇhÕ�Ú<ÖE�"Ú<ß�(/�"Ú+�LÖ"Ä.(FÄ�Ú�Û�ßÈÄ�Þ�Õ�Ã�Õ�ÙPÚm��(d� ¼ Õ�ÚÈÖ à Ä.�"ß<Õ�ÚÈÖaÛ�ÙZ� à ÙPÃ�Ã�Ø
I ÙP×ÈÇB��ÕgÖ)�m� à ÄT0"Ä à Ã-,mÃ�Û�Ä.(�Ã��LÜCÄ�Ûp,RÇhÄ.��×<Õ�Ç�Ä.(FÄ�Ú�Û�Ãq�"Ú<ß�Þ
ÙPÚ<Ã�Û�Ç&�"Õ�Ú�Û�Ã{ÜCÙ"Ç��<Ç�ÄT0"Ä�Ú�Û�Õ�ÚÈÖaÛ��ÈÄ6�+�? .�LÇhß�$ÅÄ�Ç�Ä�Õ�ßÈÄ�Ú�Û�Õ � Ä�ß
�"Ú<ßÎÛ��<Ä�ÚÎÇ�Ä � ÚÈÄ�ßÎÕäÚ1Û�Ùd(FÙ"ÇhÄ�Ã-�ÆÄ�Þ�Õ � ÞaÇ�Ä.�7×<ÕgÇ�Ä.(°Ä�Ú1Û�Ã3�"Ú�ßÎÞ
ÙPÚ<Ã�Û�Ç&�"Õ�Ú�Û�Ã�Ø

z ØEh_�LÜCÄ�Ûp,ÏÞ
ÙPÚ<Ã�Õ�ßÈÄ�Çb�LÛ�ÕgÙPÚ<Ã6(�×<Ã�Û6"ÆÄ � ÇhÃ�Û6�"Ú<ßÏÜCÙ"Ç�Ä.(°ÙPÃ�ÛfÕ�Ú¦Û�Ä�Þb�<Ú<Õ�ÞT� à ß<Ä�Þ�Õ�Ã�ÕgÙPÚa(d� ¼ Õ�ÚÈÖÈØ
;��1´	hmÛ��LÛ�Ä
�ÍÙ"Üä�ÍÛ��ÈÄ`�LÇ�Û�Ã��LÜCÄ�Ûp,oÃ�Û��"Ú<ß+�LÇß<ÃZ�"Ú<ß�Ç�Ä.��×�ÕgÇ�Ä.(FÄ�Ú�Û�ÃiÜ$Ù"ÇR½ � h � (°ÕäÃ�Ã�ÕgÙPÚ<Ã^(�×<Ã�Û]"jÄFÄ�Ã�Û��'"È�

à Õ�Ã��ÈÄ�ß!á/Õc(�� à Ä.(FÄ�Ú1Û�Ä�ß)á+Ä�ÚÈÜ$Ù"ÇhÞ
Ä�ß!á=�"Ú<ßf(d�"Õ�Ú�Û��"Õ�ÚÈÄ�ß�Û��+�LÛM��Ç�Ù"Û�Ä�Þ
ÛRÛ��<Ä��"Ã�Û�Ç�ÙPÚ �"×ÈÛ�Ã�á{Û��ÈÄU$8Ù"Ç ¼ �
Ü$Ù"ÇhÞ
Ä"á �"Ú�ßÎÛ��ÈÄZ��×+" à Õ�ÞLØ

;x"j´ah_�LÜCÄ�Ûp,1�ÍÇ�Ä à �LÛ�Ä�ßIÛ�Ä�Þ&�<Ú<ÕäÞT� à ßÈÄ�Þ�ÕäÃ�ÕgÙPÚm��(d� ¼ Õ�ÚÈÖ�(R×<Ã�ÛX"ÆÄRÕ�Ú�ßÈÄT�ÆÄ�Ú<ßÈÄ�Ú�Û�ÜCÇ�Ù)(�<Ç�Ù"Ö"Çb�*(d(d�LÛ�Õ�ÞRÞ
ÙPÚm�
ÃhÕ�ßÈÄ�Ç&�LÛ�ÕgÙPÚ�Ã�áÈÕ�Ú<Þ à ×<ß�Õ�ÚÈÖRÞ
ÙPÃ�Û2�"Ú<ßÎÃ�Þb�ÈÄ�ß<× à Ä"Ø

;�Þp´	h_�LÜCÄ�Ûp,1�ÍÇ�Ä à �LÛ�Ä�ßoßÈÄ�Þ�Õ�Ã�Õ�ÙPÚm��(d� ¼ Õ�ÚÈÖ�(�×<Ã�Û�"ÆÄ�" �"Ã�Ä�ßIÙPÚIÞ
Ù"Ç�Ç�Ä�Þ
Û�á+Þ
Ù)(d� à Ä�Û�Ä"áW�"Ú<ßI×_�<�ÍÛ�ÙL�¬ß+�LÛ�Ä°Õ�Úm�
Ü$Ù"Ç&(d�LÛ�Õ�ÙPÚ!Ø

;�ßX´a��0"Ä�Ç&� à�à ; � Ú+� à ´Ëß<Ä�Þ�Õ�Ã�ÕgÙPÚm��(/� ¼ Õ�Ú<Ö�(R×�Ã�ÛRÕ�Ú�Þ à ×<ßÈÄ°Û�Çb�"Ú<Ã-� �LÇ�Ä�Ú�ÛM�"Ú�ß�Äwgj� à Õ�Þ�Õ�ÛÌÞ
ÙPÚ<Ã�Õ�ßÈÄ�Çb�LÛ�ÕgÙPÚ�Ù"Ü
"ÆÙ"Û��ÏÃ&�LÜCÄ�Ûp,	�"Ú<ß`�<Ç�Ù"Ö"Ç&�*(/(d�LÛ�Õ�ÞÌÞ
ÙPÚ<Þ
Ä�ÇÚ<Ã�Ø

;$Ä-´`1X�ÈÄ � Ö"Ä�Ú�Þw,�(R×<Ã�Û��<Ç�Ù%0mÕ�ßÈÄÎÜ$Ù"ÇlÄw�ÆÄ�Þ
Û�Õ#0"Ä}�"Ã�Ã�Ä�Ã�Ã�(°Ä�Ú1Û/�"Ú�ß�Õc(��<ÇhÙ%0"Ä.(FÄ�Ú�ÛlÕ�Ú�Ã��LÜ$Ä�Û�,��ÍÇ�Ä à �LÛ�Ä�ß
ß<Ä�Þ�Õ�Ã�ÕgÙPÚa(d� ¼ Õ�ÚÈÖÈØ

� ØEh_�LÜCÄ�Ûp,1�ÍÇ�Ä à �LÛ�Ä�ß�Û�Ä�Þb�<Ú<Õ�ÞT� à ß<Ä�Þ�Õ�Ã�ÕgÙPÚm��(/� ¼ Õ�Ú<ÖU(�×<Ã�Û^"ÆÄ°ßÈÙPÚÈÄ�"V,¤Ä.(°Õ�ÚÈÄ�Ú�Û à ,u�7×+� à Õ � Ä�ß¤ÄwgV�ÆÄ�Ç�Û�Ã�áW$fÕgÛ��
"�Ç�Ù)�"ßa� �LÇ�Û�ÕäÞ�Õ#� �LÛ�ÕgÙPÚ¦Ù"Ü/Û��ÈÄÌÜ�× à�à $ÅÙ"Ç ¼ Ü$Ù"ÇhÞ
Ä"Ø
;��1´`1@Ä�Þ&��Ú<Õ�ÞT� à ßÈÄ�Þ�Õ�ÃhÕgÙPÚm��(d� ¼ Õ�ÚÈÖE(R×<Ã�Ûe"ÆÄ�Þ
Ç�Ä�ß<Õc" à Ä�;$ÄwgmÄ�Þ�×ÈÛ�Ä�ß°×�Ã�Õ�ÚÈÖËÞ
Ç�Ä�ß<Õ#" à Ä��ÆÄ�ÇhÃ�ÙPÚ�ÚÈÄ à áLÛ�Ä�Þ&�<Ú�Õ�ÞT� à

ÇhÄ.��×<Õ�Ç�Ä.(FÄ�Ú�Û�Ã�á+�"Ú<ßÏßÈÄ�Þ�ÕäÃ�ÕgÙPÚm��(d� ¼ Õ�ÚÈÖ�Û�Ù7Ù à Ã´Ø
;x"j´U1@Ä�Þ&��Ú<Õ�ÞT� à ßÈÄ�Þ�Õ�ÃhÕgÙPÚm��(d� ¼ Õ�ÚÈÖ[(R×�Ã�Û�"ÆÄÐÞ à Ä.�LÇ��"Ú<ß�×<Ú+�*(M"�ÕgÖP×ÈÙP×�Ã]$fÕ�Û��}Ç�Ä�Ã-�ÆÄ�Þ
Û�Û�Ù��"×ÈÛ��ÈÙ"ÇhÕgÛp,"á

ÇhÄ�Ã-�ÆÙPÚ<Ã�Õ#"�Õ à ÕgÛ�,"áV�"Ú<ß	�"Þ�Þ
ÙP×<Ú�Û��'"�Õ à ÕgÛ�,"Ø
;�Þp´ � à�à Ã��LÜ$Ä�Û�,��ÍÇ�Ä à �LÛ�Ä�ß�Û�Ä�Þ&�<Ú<ÕäÞT� à ßÈÄ�Þ�Õ�Ã�ÕgÙPÚ�Ã�áS"ÆÄ�Ü$Ù"Ç�Ä!"ÆÄ�Õ�ÚÈÖ¦Õc(�� à Ä.(°Ä�Ú1Û�Ä�ßu"4,¨Û��ÈÄ � ÇhÙ"Ö"Ç&�*(Îá�(�×<Ã�Û

� �.0"Ä°Û��ÈÄ��'�+��Ç�Ù%0'� à Ù"Ü�Û��ÈÄ�Û�Ä�Þb�<Ú<Õ�ÞT� à ßÈÄ�Þ�ÕäÃ�ÕgÙPÚm��(d� ¼ Ä�ÇZ�"ÃhÃ�ÕgÖPÚÈÄ�ß¤Ç�Ä�Ã-�ÆÙPÚ<ÃhÕ#"�Õ à Õ�Û�,¦ÜCÙ"ÇËÛ��+�LÛÌÞ à �"Ã�Ã
Ù"Ü]ßÈÄ�Þ�ÕäÃ�ÕgÙPÚ<Ã�Ø



z.� @ 0 ,A.�J�* z ~���� y ¡ w_� .  ¤z�w *K.aº/�
;�ßX´ � Ä�Þ&� �"Ú<Õ�Ã�(°ÃX�"Ú<ß`�<Ç�ÙmÞ
Ä�Ã�Ã�Ä�Ã6(�×<Ã�Û6"ÆÄiÞ
Ç�Ä.�LÛ�Ä�ßÎÛ��+�LÛ2� à�à Ù%$ì�"Ú�ß¦Ä�Ú<Þ
ÙP×ÈÇ&�LÖ"ÄZ� à�à Ä.(d� à Ù%,"Ä�Ä�Ã2�"Ú<ß

Þ
ÙPÚ�Û�Ç&�"Þ
Û�Ù"ÇhÃaÛ�ÙlÞ
ÙPÚ�Û�ÇhÕ#"X×ÈÛ�ÄiÛ�ÙlÃ��LÜ$Ä�Û�,��ÍÇ�Ä à �LÛ�Ä�ß¤ßÈÄ�Þ�Õ�Ã�Õ�ÙPÚm��(d� ¼ Õ�ÚÈÖÈØ
³7ØEh_�LÜCÄ�Ûp,Y�"Ú � à ,7Ã�Ä�Ã�(R×<Ã�Û�"ÆÄa�.0'�"Õ à �'" à Äa�"Ú<ß�×<Ã�Ä�ß�Ã�Û��LÇhÛ�Õ�ÚÈÖ²Õ�Ú}Û��ÈÄ¦Ä.�LÇ à ,Y�"ÞT�7×<Õ�Ã�ÕgÛ�Õ�ÙPÚ!á]Ç�Ä.�7×<ÕgÇ�Ä.(FÄ�Ú�Û�Ã
ß<ÄT0"Ä à Ù*� (FÄ�Ú�Û�á �"Ú<ßÏß<Ä�Ã�ÕgÖPÚ`�<Ç�ÙmÞ
Ä�Ã�Ã�Ä�Ã2�"Ú<ßÎÞ
ÙPÚ�Û�Õ�Ú�×�Õ�ÚÈÖFÛ��ÈÇ�ÙP×<Ö)�¦Û��ÈÄ�Ã-,mÃ�Û�Ä.( à ÕgÜCÄ�Þw,mÞ à Ä"Ø
;��1´ � ÕgÖ)�m���7×+� à Õ�Û�,¦Ã-,7Ã�Û�Ä.(��+�? .�LÇhß	�"Ú � à ,7Ã�Ä�Ã3(R×�Ã�Û3"ÆÄiÞ
Ç�Ä.�LÛ�Ä�ß!Ø
;x"j´ � Ä�ÇhÃ�ÙPÚ<ÚÈÄ à (�×<Ã�Û3�+�%0"Ä�Û��ÈÄÌÞT�'�S�'"�Õ à ÕgÛp,:Û�Ù/�<Ç�Ùmß<×<Þ
Ä^�<ÕgÖ)�m���7×+� à Õ�Û�,lÃ��LÜ$Ä�Û�,	�"Ú � à ,7Ã�Ä�Ã�Ø
;�Þp´ Ý ÚÈÖPÕ�ÚÈÄ�Ä�ÇÃE�"Ú�ß}(/�"Ú+�LÖ"Ä�ÇhÃ^(�×<Ã�Û�"ÆÄRÛ�Ç&�"ÕäÚÈÄ�ß Û�ÙÏ×�Ã�ÄRÛ��<Ä�ÇhÄ�Ã�× à Û�ÃaÙ"Ü�� �? .�LÇhß[�"Ú+� à ,mÃ�Ä�ÃËÕ�Ú¤Û��ÈÄ�ÕgÇ

ß<Ä�Þ�Õ�Ã�ÕgÙPÚm��(/� ¼ Õ�Ú<ÖÈØ
;�ßX´ � ßÈÄ.�7×+�LÛ�ÄÌÇ�Ä�Ã�ÙP×ÈÇhÞ
Ä�ÃX(�×<Ã�Û6"ÆÄZ�'�+� à ÕgÄ�ßÐÛ�Ù°Û��ÈÄ]� �? .�LÇhß	�"Ú+� à ,mÃ�Õ�Ã���Ç�Ù7Þ
Ä�ÃhÃ�Ø
;$Ä-´ � �? .�LÇhßÎ�"Ú+� à ,mÃ�Õ�ÃaÇ�Ä�Ã�× à Û�Ã^(R×<Ã�Û^"jÄFÞ
Ù)(d(�×<Ú<ÕäÞT�LÛ�Ä�ßoÕ�Úi�¦Û�Õc(FÄ à ,u(d�"Ú<Ú<Ä�ÇiÛ�ÙÏÛ��ÈÙPÃ�Äd$2�ÈÙÎÚÈÄ�Ä�ß

Û��<Ä.(ÎØ � Þ
Ù)(d(R×�Ú<Õ�ÞT�LÛ�ÕgÙPÚ}Ã�Û�Çh×�Þ
Û�×ÈÇ�Ä`(R×<Ã�Û�"ÆÄ¦Ä�Ã�Û��'" à Õ�Ã��ÈÄ�ß�Û��+�LÛFÕ�Ú<Þ à ×�ßÈÄ�ÃRÞ
ÙPÚ�Û�Ç&�"Þ
Û�Ù"ÇhÃ��"Ú<ß
� àäà Ù%$fÃÎÞ
Ù)(/(R×<Ú�Õ�ÞT�LÛ�ÕgÙPÚýßÈÙ%$_Ús$��LÇhß!áa×_�4$��LÇhß!áE�"Ú<ßýÃ�Õ�ßÈÄT$��.,mÃ�;$Ä"Ø±ÖÈØgá^�*(FÙPÚÈÖ}Û��ÈÙPÃ�Äi"X×<Õ à ß<ÕäÚÈÖ
Ãh×_"�Ã-,mÃ�Û�Ä.(°Ã´Ø

;$Ü´ � �? .�LÇhß[�"Ú+� à ,mÃ�Ä�ÃE(R×�Ã�ÛX"ÆÄ�Ä à �'"jÙ"Çb�LÛ�Ä�ßL;$Ç�Ä � ÚÈÄ�ß��"Ú<ß¨ÄwgmÛ�Ä�Ú<ßÈÄ�ßX´X�"Ú<ß ×+�Æß �LÛ�Ä�ß��"ÃaÛ��ÈÄRß<Ä�Ã�ÕgÖPÚ
ÄT0"Ù à 0"Ä�Ã2�"Ú<ßÏÛ�Ä�Ã�Û�Äwgj�jÄ�ÇÕgÄ�Ú<Þ
ÄÌÕ�Ã6�"ÞT�7×<ÕgÇ�Ä�ß)Ø

;$Ö�´`�Ë×ÈÇÕ�ÚÈÖFÙ*�ÆÄ�Ç&�LÛ�ÕgÙPÚ<Ã�á+�+�? .�LÇhß à Ù"ÖPÃ2(R×�Ã�Û6"ÆÄZ(d�"Õ�Ú�Û��"Õ�ÚÈÄ�ß	�"Ú<ß ×<Ã�Ä�ßa�"Ã�Äwgj�ÆÄ�ÇhÕgÄ�Ú<Þ
ÄÌÕäÃ3�"ÞT��×�ÕgÇ�Ä�ß!Ø
� à�à Õ�ÚÈ�&�XÕgÖ)��Û��"Ú<Ù)(d� à ÕgÄ�Ã3(�×<Ã�Û6"ÆÄiÄT0'� à ×+�LÛ�Ä�ßÎÜ$Ù"ÇfÛ��<Ä�ÕgÇ6�ÆÙ"Û�Ä�Ú1Û�Õc� à Û�ÙlÞ
ÙPÚ1Û�ÇÕ#"�×ÈÛ�ÄiÛ�Ù/� �? .�LÇhß<Ã�Ø

M ØX1X�ÈÄ � Ö"Ä�Ú<Þw,u(�×<Ã�Û2�<Ç�Ù\07Õ�ß<ÄM�.0"Ä�Ú7×ÈÄ�ÃaÜ$Ù"ÇaÛ��<Ä�Ü�× à�à Äwgj�<Ç�Ä�ÃhÃ�ÕgÙPÚÏÙ"Ü]Û�Ä�Þb�<Ú<Õ�ÞT� à Þ
ÙPÚ<ÃhÞ�ÕgÄ�Ú<Þ
ÄN;$ÜCÙ"ÇËÃ��LÜ$Ä�Û�,��
ÇhÄ à �LÛ�Ä�ßlÛ�Ä�Þb�<Ú<Õ�ÞT� à Þ
ÙPÚ<Þ
Ä�ÇhÚ�Ã´=�"Ú<ß/�<Ç�Ù\07Õ�ß<ÄX�]��Ç�Ù7Þ
Ä�ÃhÃ·Ü$Ù"Ç8Ü�× à�à �"Ú<ßU�"ßÈÄ.�7×+�LÛ�ÄfÇhÄ�Ã�Ù à ×ÈÛ�ÕgÙPÚlÙ"Ü!Û�Ä�Þ&�<Ú�Õ�ÞT� à
Þ
ÙPÚÈ�XÕ�Þ
Û�Ã3�"ÃX$8Ä à�à �"Ã_Þ
ÙPÚm�XÕ�Þ
Û�Ã3"jÄ�Ûp$8Ä�Ä�Ú��<Ç�Ù"Ö"Ç&�*(/(d�LÛ�Õ�Þ^�"Ú<ßÎÛ�Ä�Þb�<Ú<Õ�ÞT� à Þ
ÙPÚ<Þ
Ä�ÇhÚ<Ã�Ø
;��1´Ï��Ù)(d(R×�Ú<Õ�ÞT�LÛ�ÕgÙPÚ°Þb�+�"Ú<ÚÈÄ à Ã�áPÇ�Ä�Ã�Ù à ×ÈÛ�ÕgÙPÚ!�<Ç�ÙmÞ
Ä�Ã�Ã�Ä�Ã�á4�"ß%$�×<ß<Õ�ÞT�LÛ�Õ�ÙPÚ!�<Ç�ÙmÞ
Ä�ß<×ÈÇ�Ä�ÃB(�×<Ã�Û�"jÄ�Þ
ÇhÄ.�LÛ�Ä�ß

Û�Ù��+�"Ú<ß à ÄËÄwgj�<Ç�Ä�Ã�ÃhÕgÙPÚ<Ã�Ù"Ü{Û�Ä�Þ&�<Ú�Õ�ÞT� à Þ
ÙPÚ<Ã�Þ�Õ�Ä�Ú<Þ
Ä"Ø
;x"j´ � �+�ÆÄ.� à ÃÅÞ&�+�"Ú�ÚÈÄ à Ãv(R×<Ã�Û�"ÆÄaÄ�Ã�Û��'" à Õ�Ã&�ÈÄ�ß°Û�ÙFÃ�×ÈÇhÜx�"Þ
ÄËÞ
Ù)(�� à �"ÕäÚ1Û�Ãv�"Ú<ß¦Þ
ÙPÚ<Þ
Ä�ÇhÚ<Ã��'"ÆÙP×ÈÛ��"Ã-�ÆÄ�Þ
Û�Ã

Ù"ÜfÛ��ÈÄÐÃ&�LÜCÄ�Ûp,1�ÍÇ�Ä à �LÛ�Ä�ß�ßÈÄ�Þ�Õ�Ã�ÕgÙPÚÎ(d� ¼ Õ�ÚÈÖu�"Ú�ß�Û�Ä�Þb�<Ú<Õ�ÞT� à Þ
ÙPÚ<Ã�Þ�Õ�Ä�Ú<Þ
ÄÐÃ�Û�Çh×<Þ
Û�×ÈÇ�Ä�ÃRÛ��+�LÛ��LÇ�Ä¦ÚÈÙ"Û
Ü�×<Ú<Þ
Û�Õ�ÙPÚ<Õ�ÚÈÖ��'�+�<ÇhÙ*�<ÇhÕc�LÛ�Ä à ,"Ø

É �ÈÄ�Ç�ÄÏßÈÙIÛ��ÈÄ�Ã�ÄÎÇ�Ä.��×�ÕgÇ�Ä.(FÄ�Ú�Û�Ã��"Ú<ß�Þ
ÙPÚ<Ã�Û�Çb�"Õ�Ú1Û�ÃFÞ
Ù)(°ÄÏÜCÇhÙ)(PO � �"Ú4,¢Ù"Ü_Û��ÈÄ.(��LÇhÄa" �"Ã�Ä�ß�ÙPÚ}Ü�×<Úm�
ß+�*(FÄ�Ú�Û�� à Ã��LÜ$Ä�Û�,��ÍÇ�Ä à �LÛ�Ä�ß�ßÈÄT0"Ä à Ù*� (°Ä�Ú1Û�á@Ù*�jÄ�Çb�LÛ�ÕgÙPÚ<Ã^�"Ú<ßi(d�"Ú �LÖ"Ä.(FÄ�Ú1Û]�<ÇhÕ�Ú<Þ�Õc� à Ä�ÃaÕ�ßÈÄ�Ú�Û�Õ � Ä�ß¤Õ�Ú[0«�LÇÕgÙP×<Ã
Þ&� �'�<Û�Ä�ÇhÃ�Ù"Ü/Û��<Õ�Ã�"ÆÙ7Ù ¼ á_�S�LÇ�Û�Õ�Þ�× à �LÇ à ,Ð���+�'��Û�Ä�ÇhÃ z�� �"Ú<ß z ³7Ø6�aÛ��ÈÄ�ÇhÃ6�LÇhÄZ" �"Ã�Ä�ßÎÙPÚ	� �"Ã�Û�Äwgj�jÄ�ÇÕgÄ�Ú<Þ
Ä"á<Ã�×<Þb�
�"Ã�Û��<Ä�ÞT�"×<Ã�� à Üx�"Þ
Û�Ù"ÇhÃaÕ�ßÈÄ�Ú�Û�Õ � Ä�ßÎÕäÚ¦Û��ÈÄ��ÅÙ à × (]"�ÕÈ���"Ú�ß¨���+� à�à Ä�ÚÈÖ"Ä�ÇX�"Þ�Þ�Õ�ßÈÄ�Ú�Û�Ç�ÄT�ÆÙ"Ç�Û�Ã�Ù"ÇfÙ"Û��ÈÄ�ÇaÞ
ÇhÕgÛ�Õc�7×ÈÄ�Ã
Ù"Ü�Û��<Ä�½ � h � Ã��LÜ$Ä�Û�,IÞ�× à Û�×ÈÇhÄM�"Ú<ß¤Ù"Ü8½ � h � Ã��LÜ$Ä�Û�,[(d�"Ú+�LÖ"Ä.(°Ä�Ú1Û�Ø]1X�ÈÄ�Ç�Ä.��×�ÕgÇ�Ä.(FÄ�Ú�Û�Ã à Õ�Ã�Û�Ä�ß¨Ù*"40mÕgÙP×<Ã à ,
Ç�Ä
��Ä�Þ
Û�Û��ÈÄ��"ß_0'�"Ú<Þ
Ä�ßÐÛ�Ä�Þ&�<Ú<Ù à Ù"Ö*,U�"Ú�ßlÄ�ÚÈÖPÕäÚÈÄ�Ä�ÇhÕ�ÚÈÖ�ßÈÙ)(d�"Õ�Ú:Ù"Ü+½ � h � �"Ú<ßÐÛ��ÈÄËÃ-� �"Þ
Ä��<Ç�Ù"Ö"Ç&�*( Û��+�LÛ�$��"Ã
Û��ÈÄRÜCÙmÞ�×<Ã�Ù"Ü]Û��<Ä���1 � �<ÇhÙ"Ö"Ç&�*(Q� à ÙPÚ<Ö/$fÕgÛ�� Ã�Ù)(FÄ�Ù"Ü/Û��<ÄR×<Ú<ÕÈ��×ÈÄZ�"Ã��jÄ�Þ
Û�Ã_Ù"Ü]Û��ÈÄ�½ � h � Þ�× à Û�×<Ç�Ä"Ø6�ËÛ��ÈÄ�Ç
Õ�Ú<ß�×<Ã�Û�ÇhÕgÄ�Ã�$fÕ à�à �+�.0"Ä�Û��ÈÄ�ÕgÇ�Ù%$fÚ¦ÇhÄ.��×<Õ�Ç�Ä.(FÄ�Ú�Û�Ã�" � Ú¦Äwg_�*(�� à ÄËÜ$Ù"Ç�Û��ÈÄ^� �+�LÇ&(/�"Þ
Ä�×ÈÛ�Õ�ÞT� à Õ�Ú<ß<×�Ã�Û�Ç�,FÕ�Ã�Ã��ÈÙ\$fÚ
Õ�Ú¦Û��ÈÄRÚÈÄwg7Û�Ã�Ä�Þ
Û�ÕgÙPÚÏÙ"Ü/Û��<Õ�Ã�Þb�+�'�<Û�Ä�Ç�Ø

13�<Ä�Ç�ÄaÕäÃÅ×�Ú à Õ ¼ Ä à ,�Û�Ù�"ÆÄ���×�Ú<Õ#0"Ä�ÇhÃ�� à Ã�Ä�Û�Ù"Ü+ÇhÄ.��×<Õ�Ç�Ä.(FÄ�Ú�Û�Ã8Û�� �LÛ��<Ù à ß<Ã8ÜCÙ"Ç�ÄT0"Ä�Ç�,¦Ã��LÜ$Ä�Û�,¦Þ
ÙPÚ1Û�Ç�Ù à Ã�Û�Çh×<Þ>�
Û�×ÈÇ�Äa"ÆÄT,"ÙPÚ<ßy�oÃ�(d� à�à Ã�Ä�Û°Ù"ÜËÇ�Ä.��×�ÕgÇ�Ä.(FÄ�Ú�Û�ÃFÛ�Ù7ÙoÖ"Ä�ÚÈÄ�Ç&� à Û�Ù�"ÆÄa0"Ä�Ç�,�×<Ã�Ä�Ü�× à Õ�Ú��²ÇhÕäÃ ¼ �"Ú+� à ,7Ã�ÕäÃ�Ø Ý �"Þb�
Ù"Ç�Ö)�"Ú<Õ3 .�LÛ�ÕgÙPÚlÚÈÄ�Ä�ß�Ã·Û�ÙRß<Ä�Û�Ä�Ç&(°Õ�ÚÈÄ6$2�+�LÛ·Û��ÈÄ�ÕgÇ�� �LÇ�Û�Õ�Þ�× à �LÇ·Ã��LÜ$Ä�Û�,FÖ"Ù)� à Ãv�LÇ�Ä2�"Ú�ßFÛ��ÈÄ_Ã�,7Ã�Û�Ä.( Ç�Ä.�7×<ÕgÇ�Ä.(FÄ�Ú�Û�Ã
�"Ú<ßÏÞ
ÙPÚ�Ã�Û�Ç&�"Õ�Ú�Û�Ã�Û��+�LÛX�LÇhÄ à Õ ¼ Ä à ,:Û�Ù°Ä�Ú<Ã�×<Ç�ÄËÛ��+�LÛ�Û��ÈÄT,¦Ç�Ä.�"Þb�ÏÛ��ÈÄ.(ÎØ

� à Ä.�LÇ à ,`"�×_,��¬Õ�Ú��"Ú�ßu�'�+��Ç�Ù%0'� à Ù"Ü·Û��ÈÄ�Ã��LÜCÄ�Ûp, Ö"Ù)� à Ã��"Ú<ß¨Ç�Ä.�7×<ÕgÇ�Ä.(°Ä�Ú1Û�Ã2"4, Û��ÈÄ�Ã�Û�� ¼ Ä.�ÈÙ à ßÈÄ�ÇhÃ�ájÃ�×�Þ&�[�"Ã
(d�"Ú+�LÖ"Ä.(°Ä�Ú1Ûd�"Ú<ß}Û��<ÄU"�Ç�Ù)�"ßÈÄ�Ç!$8Ù"Ç ¼ Ü$Ù"ÇhÞ
Ä	�"Ã!$ÅÄ à�à �"Ã��"Ús,"ÙPÚÈÄ Ù%0"Ä�ÇhÃ�Ä�Ä�ÕäÚÈÖ²Û��ÈÄ¦Ö"Ç�ÙP×_�Y"ÆÄ�Õ�ÚÈÖ[�"Ú+� à ,Q �Ä�ß!á
Ã�×<Þb�a�"Ã6��Ç�Ä�ÖP× à �LÛ�Ù"Ç&,��LÖ"Ä�Ú<Þw,"á�ÕäÃ�Õc(��ÆÙ"Ç�Û��"Ú�Û�$X�<Ä�ÚÐß<Ä�Ã�ÕgÖPÚ<Õ�Ú<Ö��"Ú<ß`�"Ú+� à ,R �Õ�Ú<Ö��FÃ��LÜ$Ä�Û�,ÎÞ
ÙPÚ�Û�Ç�Ù à Ã�Û�Çh×�Þ
Û�×ÈÇ�Ä"Ø
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I Õ�ÖP×ÈÇ�ÄR§�Ø M "�1X�ÈÄÌ½ � h � hj�LÜ$Ä�Û�,UTÅÙPÚ�Û�Ç�Ù à h7Û�Çh×�Þ
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V Ú<ßÈÄT�ÆÄ�Ú<ßÈÄ�Ú�Û�1+Ä�Þb�<Ú<Õ�ÞT� à � ×ÈÛ��ÈÙ"ÇhÕ�Û�, Õ�Ã^�¦Ã��LÜ$Ä�Û�,²Þ
ÙPÚ�Û�Ç�Ù à Ã�Û�Çh×�Þ
Û�×ÈÇ�ÄF×<Ã�Ä�ßIÕ�Ú¤Û��ÈÄ°Ú7×<Þ à Ä.�LÇi½E�.0V,�h þ =8h

h � I{Ý �<Ç�Ù"Ö"Ç&�*(ÎáÈßÈÄ�ÃhÞ
ÇhÕ#"ÆÄ�ß:ÕäÚiT�� �'�<Û�Ä�Ç zjM Ø V ÚÐÛ��<ÕäÃ8Ã�Û�Ç×<Þ
Û�×ÈÇ�Ä"áÈÃ��LÜ$Ä�Û�,RhÍÇ�Ä à �LÛ�Ä�ßÏß<Ä�Þ�Õ�Ã�ÕgÙPÚU(d� ¼ Õ�ÚÈÖ�Õ�ÃÅÛ�� ¼ Ä�Ú
ÙP×ÈÛiÙ"ÜÅÛ��ÈÄ��+�"Ú<ß<ÃËÙ"ÜÅÛ��ÈÄ!�<Ç�Ù"Ö"Çb�*( (d�"Ú+�LÖ"Ä�Ç]�"Ú�ßi�"Ã�Ã�ÕgÖPÚÈÄ�ßIÛ�Ù	�a1@Ä�Þ&��Ú<Õ�ÞT� à � ×ÈÛ��ÈÙ"ÇhÕ�Û�,"Ø V ÚIÛ��ÈÄFÙ"ÇÕgÖPÕ�Ú+� à
½ � h � ÕÈ(�� à Ä.(FÄ�Ú�Û��LÛ�ÕgÙPÚ!áXÛ��ÈÄM1@Ä�Þ&��Ú<Õ�ÞT� à � ×ÈÛ��<Ù"ÇhÕgÛ�,ÎÇhÄ�Ã�Û�Ä�ß¨ÕäÚÏÛ��ÈÄ�½ � h � T���ÕgÄ�Ü Ý ÚÈÖPÕ�Ú<Ä�Ä�Ç�á+"�×ÈÛaÞ&�+�"Ú<Ö"Ä�Ã
�+�%0"ÄRÃ�Õ�Ú�Þ
ÄE"ÆÄ�Ä�Ú	(/�"ßÈÄ"Ø�13�ÈÄËÙ\0"Ä�Ç&� à�à Ã&�LÜCÄ�Ûp,ÏÞ
ÙPÚ1Û�Ç�Ù à Ã�Û�Çh×<Þ
Û�×ÈÇhÄiÜCÙ"Ç�Û��<ÄÌÙ"ÇhÕgÖPÕ�Ú � à ½ � h � V 1 � ÕäÃ�Ã��ÈÙ\$fÚÎÕ�Ú
I ÕgÖP×ÈÇ�Älk�Ø M Ønm

I Ù"ÇÅÄ.�"Þ&�¦Þ
Ù)(��ÆÙPÚÈÄ�Ú�Û�Ù"Ü!Û��<Ä_Ã�Û�Çh×�Þ
Û�×ÈÇ�Ä"á�ÕäÚÈÜCÙ"Çb(d�LÛ�ÕgÙPÚd(�×<Ã�ÛB"ÆÄfß<Ä�Û�Ä�Ç&(°Õ�ÚÈÄ�ß/�'"jÙP×<Û8ÕgÛ�Ã�Ù%0"Ä�Ç&� à�à Ç�Ù à Ä"á7Ç�Äjh
Ã-�ÆÙPÚ<Ã�Õc"�Õ à ÕgÛ�Õ�Ä�Ã�á�Þ
ÙPÚ1Û�Ç�Ù à Ã�á*�<Ç�ÙmÞ
Ä�Ã�ÃW(°Ù7ßÈÄ à Ç�Ä.�7×<ÕgÇ�Ä.(FÄ�Ú�Û�Ã�áLÞ
Ù�Ù"Çß<Õ�Ú+�LÛ�ÕgÙPÚM�"Ú<ß�Þ
Ù)(d(R×�Ú<Õ�ÞT�LÛ�ÕgÙPÚRÇ�Ä.�7×<ÕgÇ�Ä.(FÄ�Ú�Û�Ã�á
Þ
ÙPÚ�Û�Äwg7Û�×+� à ;$Ä�Ú407Õ�Ç�ÙPÚ+(FÄ�Ú�Û�� à �"Ú�ß/"ÆÄ.�+�%07ÕgÙ"Çoh¬Ã��+�'��Õ�Ú<ÖRp@Üx�"Þ
Û�Ù"ÇhÃ�Û�� �LÛ�(°ÕgÖ)��Û�"ÆÄ.�LÇÅÙPÚlÛ��<ÄaÞ
Ù)(��ÆÙPÚÈÄ�Ú�Û�q¹Ãv�'"�Õ à h
ÕgÛp,iÛ�ÙaÜ�× àsrjà�à ÕgÛ�Ã+ÇhÄ�Ã-�ÆÙPÚ<Ã�Õ#"�Õ à ÕgÛ�ÕgÄ�Ã�áT�"Ú<ß�Õ�Ú_�X×ÈÛ�ÃW�"Ú<ß�ÙP×ÈÛ-��×ÈÛ�Ã@Û�ÙaÙ"Û��ÈÄ�Ç]Þ
Ù)(��ÆÙPÚÈÄ�Ú1Û�Ã{Õ�Ú�Û��ÈÄ8Þ
ÙPÚ�Û�Ç�Ù à Ã�Û�Çh×�Þ
Û�×ÈÇ�Ä"Ø
13�ÈÄ�Ç�Ä�Ã��jÙPÚ�Ã�Õ#"�Õ à ÕgÛ�ÕgÄ�Ã��LÇ�Ä�Ã��ÈÙ\$fÚFÕ�Ú I ÕgÖP×ÈÇ�Ädk�Ø)t7Ø � ÇhÕ�ÃvuZ�"Ú+� à ,7Ã�ÕäÃ@ÙPÚ V 1 � �"Ú<ß�Û��ÈÄ�Ã��LÜ$Ä�Û�,FÞ
ÙPÚ�Û�Ç�Ù à Ã�Û�Çh×�Þ
Û�×ÈÇ�Ä
Õ�Ã�ßÈÄ�ÃhÞ
ÇhÕ#"ÆÄ�ßÎÕ�ÚUT��+�'��Û�Ä�ÇA@7Ø
ß ê32�êCø â{î�ïxñ<ó.ãw5U�+ï@óLûs�+ÿ^â/ó"ûsåf77ó)å·û1ñ 
Ïú¬ïAâe�-7Èú¬îÆÿ]âeã=
-ó"ñ�ò 

h7ÙmÞ�Õc� à Ã-,mÃ�Û�Ä.(�Ã��LÜ$Ä�Û�,�Þ
ÙPÚ�Û�Ç�Ù à Ã�Û�Çh×<Þ
Û�×ÈÇ�Ä�Ã°Ù"ÜCÛ�Ä�Ú��LÇhÄ ÚÈÙ"Û°ßÈÄ�Ã�Õ�ÖPÚÈÄ�ßY"�×ÈÛ�ÄT0"Ù à 0"Ä¨Ù%0"Ä�ÇlÛ�ÕÈ(FÄ"Ø�13�ÈÄT,¢ÞT�"Ú!á
�ÈÙ\$8ÄT0"Ä�Ç�áj"ÆÄ2�"Ú � à ,R �Ä�ß:Ü$Ù"Ç8Õ�Ú+�<Ä�Ç�Ä�Ú1Û�ÇhÕ�Ãvu��"Ú<ß:Ç�Ä�ßÈÄ�Ã�Õ�ÖPÚÈÄ�ßFÙ"Çyx�Ç�ÄjhÍÄ�ÚÈÖPÕ�ÚÈÄ�Ä�ÇhÄ�ßKz�Û�Ù��<Ç�ÄT0"Ä�Ú�Û��"Þ�Þ�Õ�ßÈÄ�Ú�Û�Ã�Ù"ÇÅÛ�Ù
Ä à Õc(lÕ�Ú+�LÛ�ÄËÙ"ÇfÞ
ÙPÚ�Û�Ç�Ù à � �"Ã�ÛfÞT�"×<Ã�Ä�Ã�Ù"Ü à ÙPÃhÃ�Ä�Ã3�"Ãfß<Ä�Û�Ä�Ç&(°Õ�ÚÈÄ�ßÎÕäÚa�"Ú	�"Þ�Þ�Õ�ßÈÄ�Ú�ÛX�"Ú+� à ,mÃ�Õ�Ã�Ø

13�<ÄlÇ�ÄjhÍÄ�ÚÈÖPÕäÚÈÄ�Ä�ÇhÕ�ÚÈÖ��<Ç�ÙmÞ
Ä�Ã�ÃRÃ�Û��LÇ�Û�Ã]$_ÕgÛ��oÛ��ÈÄ¦ßÈÄ r Ú�ÕgÛ�ÕgÙPÚ²Ù"Ü�Û��ÈÄU�+�? .�LÇhß<ÃRÛ�Ù}"jÄ:Ä à Õc(°ÕäÚ+�LÛ�Ä�ß²Ù"Ç!(°ÕgÛ{h
ÕgÖ)�LÛ�Ä�ß!á�Ã-,mÃ�Û�Ä.(ãÇ�Ä.��×�ÕgÇ�Ä.(FÄ�Ú�Û�Ãd�"Ú<ß�Þ
ÙPÚ�Ã�Û�Ç&�"Õ�Ú�Û�ÃlÚÈÄ�Þ
Ä�ÃhÃ��LÇ�,}Û�Ù�Õ�Ú�Þ
Ç�Ä.�"Ã�ÄÏÃ��LÜ$Ä�Û�,"áX�"Ú�ß�Û��ÈÄ ßÈÄ�ÃhÕgÖPÚ�Ù"ÜËÛ��ÈÄ
Þ�×ÈÇ�ÇhÄ�Ú1ÛÐÃ��LÜCÄ�Ûp,|h¬Þ
ÙPÚ�Û�Ç�Ù à Ã�Û�Çh×�Þ
Û�×ÈÇ�Ä"Ø � Ú+� à ,mÃ�Õ�Ã°ÞT�"ÚâÛ��ÈÄ�Ú�"ÆÄ¤×<Ã�Ä�ß�Û�Ù¢ßÈÇhÕ#0"Ä Û��ÈÄ Ç�Ä�ß<Ä�Ã�ÕgÖPÚ�Ù"ÜiÛ��<Ä¨Ã��LÜ$Ä�Û�,
Þ
ÙPÚ�Û�Ç�Ù à Ã�Ø�=�×ÈÛ�ÙPÚ<Þ
Äa�LÖ)�"Õ�Ú!á�$�×<Ã�Û à Õ3u"Ä:ÄT0"Ä�Ç�,¢Ã-,mÃ�Û�Ä.( Û��+�LÛ��+�"Ã�"ÆÄ�Ä�Ú¢ß<Ä�Ã�Þ
ÇhÕ#"ÆÄ�ß�Ã�Ù¤Ü��LÇFÕ�Ú¢Û��<Õ�Ã�Þ&�+�'��Û�Ä�Ç�á
Û��ÈÄ��<Ç�ÙmÞ
Ä�Ã�Ã�Ã�Û��LÇhÛ�Ã�"4,ÐÕ�ßÈÄ�Ú�Û�ÕgÜ°,mÕ�ÚÈÖRÛ��ÈÄ^�+�? .�LÇhß<Ã��"Ú<ßÎÃ&�LÜCÄ�Ûp,:Ç�Ä.�7×<ÕgÇhÄ.(FÄ�Ú1Û�Ã��"Ú<ß¦Þ
ÙPÚ<Ã�Û�Ç&�"Õ�Ú�Û�Ã�ßÈÄ�ÇhÕ#0"Ä�ßÐÜ$Ç�Ù)(
Û��ÈÄ.(ÎØ�13�ÈÄ^�<Ç�ÙmÞ
Ä�Ã�Ã�Õ�ÃfÕ à�à ×<Ã�Û�Ç&�LÛ�Ä�ß¦×<Ã�Õ�ÚÈÖFßÈÇ×ÈÖFÃ��LÜCÄ�Ûp,"Ø

�aÙ# �Ä�Ú<Ã@Ù"Ü4"ÆÙ7Ù#u7ÃW�+�.0"Ä�"jÄ�Ä�ÚZ$�ÇhÕgÛ�Û�Ä�ÚZ�'"ÆÙP×ÈÛ!Û��<ÄB�<Ç�Ù*" à Ä.(°Ã!Õ�ÚËÛ��ÈÄB�S�+�LÇ&(d�"Þ
Ä�×ÈÛ�ÕäÞT� à Õ�Ú<ß<×<Ã�Û�Ç�,"Ø Ý 0"Ä�Ç&,"ÙPÚÈÄ
�'�+�ÆÄ.�LÇhÃfÛ�ÙU�+�%0"ÄRÖ"Ù7Ùmß¨Õ�Ú�Û�Ä�Ú�Û�ÕgÙPÚ<ÃX�"Ú�ßu�LÇ�Ä�Ã�Õc(�� à ,ÐÃ�Û�ÇhÕ#0mÕ�ÚÈÖFÛ�ÙÐÙ*�<Û�Õc(°Õ! �Ä�Û��ÈÄ�ÕgÇX�ÆÄ�Ç�Ü$Ù"Ç&(d�"Ú�Þ
ÄZ$fÕgÛ��<ÕäÚÎÛ��ÈÄ
ÄwgÈÕ�Ã�Û�Õ�ÚÈÖIÕ�Ú<Þ
Ä�Ú�Û�Õ#0"Ä¦Ã�Û�Çh×<Þ
Û�×<Ç�Ä"Ør13�ÈÄÐÇ�Ä�Ã�× à Û�ÕäÃRÛ�� �LÛ�Û��<Ä¦Ã�,7Ã�Û�Ä.(�� �"Ã�ÄT0"Ù à 0"Ä�ß}Û�Ù²Û��ÈÄ`�ÆÙPÕ�Ú1ÛM$X�ÈÄ�Ç�Ä¦Ä.�"Þb�
Ö"Ç�ÙP×_�}q¹ÃlÕ�Ú<ß�Õ#07Õäß<×+� à "ÆÄ�Ã�Û:Õ�Ú1Û�Ä�ÇhÄ�Ã�Û�ÃlßÈÙ�ÚÈÙ"ÛlÚÈÄ�Þ
Ä�Ã�Ã&�LÇhÕ à ,Y�"ß<ß�×_�¥Û�Ù�Ù"Ç��LÇhÄ ÚÈÙ"Û�� à ÕgÖPÚÈÄ�ßY$fÕgÛ���Û��ÈÄ	"ÆÄ�Ã�Û
Õ�Ú�Û�Ä�Ç�Ä�Ã�Û�ÃaÙ"Ü�Ã�ÙmÞ�ÕgÄ�Ûp,��"Ã��/$X�<Ù à Ä"Ø � Ã��LÜCÄ�Ûp,¨Þ
ÙPÚ�Û�Ç�Ù à Ã�Û�Çh×<Þ
Û�×<Ç�Ä�ÄwgÈÕ�Ã�Û�Ã�á5"�×ÈÛËßÈÙ7Ä�Ã_Ú<Ù"ÛaÚÈÄ�Þ
Ä�ÃhÃ��LÇhÕ à ,a��Ç�Ù%0mÕ�ßÈÄ
�"ßÈÄ.�7×+�LÛ�Ä�Ã��LÛ�ÕäÃ�Üx�"Þ
Û�Õ�ÙPÚÏÙ"Ü/Û��ÈÄ�Ã-,mÃ�Û�Ä.(yh à ÄT0"Ä à Ö"Ù)� à ÃX�"ÃfÙ*�+�ÆÙPÃ�Ä�ß¦Û�Ù°Û��ÈÄ�ÕäÚ<ß<Õ#0mÕ�ß<×+� à Þ
Ù)(��ÆÙPÚÈÄ�Ú�Û�Ö"Ù)� à Ã�Ø

13��Õ�Ã��<Ç�Ù*" à Ä.(¶ÞT�"ÚZ"ÆÄB0mÕgÄT$ÅÄ�ßZ�"Ãq�fÞ à �"Ã�Ã�Õ�Þ�Ã-,7Ã�Û�Ä.(¶Ä�ÚÈÖPÕ�Ú<Ä�Ä�ÇhÕ�ÚÈÖ6�<ÇhÙ*" à Ä.(N"ÆÙ*�<Û�Õc(lÕ! �Õ�ÚÈÖ�Ä.�"Þ&��Þ
Ù)(��ÆÙPÚÈÄ�Ú�Û
ßÈÙ7Ä�Ã·ÚÈÙ"Û·ÚÈÄ�Þ
Ä�ÃhÃ��LÇhÕ à ,��"ß<ßF×_�FÛ�Ù]�iÃ�,7Ã�Û�Ä.(dÙ*�<Û�Õc(�×+(ÎØ�TÅÙPÚ<Ã�Õ�ß<Ä�Ç/Û��<ÄX�"ÕgÇ]Û�Ç&�"Ú<Ã��jÙ"ÇhÛ��LÛ�ÕgÙPÚFÃ-,mÃ�Û�Ä.(Îá4�"Ã�ÚÈÙ"Û�Ä�ß
Ä.�LÇ à Õ�Ä�Ç�Ø É �ÈÄ�Ú²Ä.�"Þb�r�"ÕgÇÞ
Ç&�LÜCÛiÛ�ÇÕgÄ�ÃËÛ�ÙÏÙ*�<Û�Õc(lÕ! �ÄFÕgÛ�Ã�� �LÛ��²Ü$Ç�Ù)( ÕgÛ�ÃÌß<ÄT� �LÇ�Û�×ÈÇ�Ä!�ÆÙPÕ�Ú�ÛËÛ�Ù ÕgÛ�ÃißÈÄ�Ã�Û�ÕäÚ+�LÛ�ÕgÙPÚ!á
Û��ÈÄÌÙ\0"Ä�Ç&� à�à Ã-,7Ã�Û�Ä.(ÁÛ��ÈÇ�ÙP×<Ö)�_��×ÈÛ3(d�%,ÎÚÈÙ"Û3"ÆÄÌÙ*�<Û�Õc(lÕ! �Ä�ß`$X�ÈÄ�ÚÎÛ��<ÄT,`� àäà �LÇ�ÇhÕ#0"ÄRÕ�Úa�d�ÆÙ*��× à �LÇ��7×_"��LÛ_Û��ÈÄ
Ã��*(FÄ�Û�Õc(FÄ"Ø3�ËÚÈÄÌÖ"Ù)� à Ù"Ü/Û��<ÄM�"ÕgÇ�Û�Çb�%~:Þ�Þ
ÙPÚ�Û�Ç�Ù à Ã�,7Ã�Û�Ä.( Õ�Ã�Û�ÙÐÞ
ÙPÚ1Û�Ç�Ù à Õ�Ú<ß�Õ#07Õäß<×+� à �"Õ�ÇhÞ
Ç&�LÜ$ÛX(FÙ%0"Ä.(°Ä�Ú1ÛËÕ�Ú
Ù"ÇhßÈÄ�Ç�Û�Ù Ù*�<Û�Õc(lÕ! �ÄFÙ%0"Ä�Ç&� àäà Ã-,mÃ�Û�Ä.(»Û��ÈÇ�ÙP×ÈÖ)�_�X×ÈÛ�$X�<Õ à Ä�Û�Ç�,mÕ�ÚÈÖÎÛ�Ù}� à�à Ù\$ÿ�"Ã](�×<Þ&���:�wgÈÕ#"�Õ à Õ�Û�,��#�]�jÙ�����Õ#" à �
Ü$Ù#�RÛ����¦Õ�Ú<ß�Õ#07Õäß<×+� à �"Õ!�hÞj�&�LÜ$ÛM�"Ú<ßf�"Õ!� à Õ�Ú��\�iÛ�Ù[�"Þ&�<Õ3�T0#�ÐÛ��K��Õ!��Ö"Ù)� à ��Øu13���U�"Õ!��Ûv�b�%~:Þ:Þ
ÙPÚ�Ûv��Ù à �-,/��Ûv�.( �"Ú<ß
Û������× à �\��Ù"Ü{Ù*�D���&�LÛ�ÕgÙPÚÏÙ"Ü{Û����M�"Õ!��Ûv�&�"ÚK���jÙ#�hÛ��LÛ�ÕgÙPÚ'�-,/��Ûv�.(����\��Ù à 0#��Þ
ÙPÚ/�jÕ�Þ
Û�Õ�ÚÈÖFÖ"Ù)� à �X$X����Úa�X×_" à Õ�Þ����LÜ���Û�,
Õ3���LÛ���Û��?u#�"Ø Ý �"Þ&�i�"Õ3� à Õ�Ú��M(°ÕgÖ)��ÛE$��"Ú�ÛiÛ�����Õ!�aÙ%$fÚi�"Õ!�Þj�&�LÜCÛËÛ�Ù à �"Ú<ß[�#�^�7×<Õ�Þ�u à ,	�#���ÆÙ��o�hÕ#" à �"á5"�×ÈÛaÛ������"Õ!�
Ûv�&�%~:ÞaÞ
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Leading the technical conscience for the warranted system(s)

Executive Branch

Effectiveness of the ITA program
Communication channels with and among Warrant Holders
Communication of decisions and lessons learned

Appointment of NASA Administrator
Setting of high−level goals and vision for NASA
Creation of a draft budget appropriation for NASA

Approval of NASA Administrator appointment
NASA budget allocation
Legislation affecting NASA operations

Appointment of Chief Engineer (ITA) and head of Office of Safety and Mission Assurance
Providing funding and authority to Chief Engineer to execute the Independent Technical Authority
Demonstraion of commitment to safety over programmatic concerns through concrete actions
Providing the directives and procedural requirements that define the ITA program
Adjudication of differences between the Mission Directorate Associate Administrators and the Chief Engineer (ITA)

Establishment, monitoring, and approval of technical requirements, products, and policy and all changes, variances
and waivers to the requirements.
Safety, risk, and trend analysis
Independent assessment of flight (launch) readiness
Conflict Resolution
Developing a Technical Conscience throughout the engineering community

Chief Engineer

NASA Administrator

Congress

System Technical Warrant Holder

system or systems
Technical product compliance with requirements, specifications, standards
Primary interace between system and ITA (Chief Engineer)
Assist Discipline Technical Warrant Holder in access to data, rationale, and other experts
Production, quality, and use of FMEA/SIL, trending analysis, hazard and risk analyses
Timely, day−to−day technical positions on issues pertaining to safe and reliable operations

Establishment and maintenance of technical policy, technical standards, requirements, and processes for a particular

Implementing of ITA

Establishing appropriate communication channels and networks.
Succession Planning
Documentation of all methodologies, actions or closures, and decisions
Sustaining the Agency knowledge base through communication of decisions and lessons learned
Assessment of launch readiness from the standpoint of safe and reliable flight and operations
Budget and resource requirements definition
Maintaining competence
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Centers

Discipline Technical Warrant Holder
Interface to specialized knowledge within the Agency
Assistance to System Technical Warrant Holders in carrying out their responsibilities
Ownership of technical specifications and standards for warranted discipline (including system safety standards)
Sustaining the Agency knowledge base in the warranted discipline
Sustaining the general health of the warranted discipline throughout the Agency
Succession Planning
Leading the technical conscience for the warranted discipline
Budget and resource requirements definition

Trusted Agents

Conducting daily business for System Technical Warrant Holder (represent on boards, meetings, committees)
Providing information to Technical Warrant Holders about specific projects (e.g., safety analyses)

Screening: evaluate all changes and variances and perform all functions requested by Technical Warrant Holders

In−Line Engineers
Provide unbiased technical positions to warrant holders, safety and mission assurance, trusted agents, and 
programs and projects
Conduct system safety engineering (analyses and incorporation of results into design, development, and operations
Evaluate contractor−produced analyses and incorporation of results into contractor products
Act as the technical conscience of the Agency

Chief Safety and Mission Assurance Officer (OSMA)
Leadership, policy direction, functional oversight, and coordination of assurance activities across the Agency
Assurance of safety and reliability on programs and projects
Incident and accident investigation

Center Safety and Mission Assurance (S&MA)
Assure compliance with all requirements, standards, directives, policies, and procedures
Perform quality (reliability and safety) assessments
Participate in reviews
Intervention in any activity to avoid an unnecessary safety risk
Recommend a Safety, Reliability, and Quality Assurance plan for each project
Chair Engineering Risk Review Panels at each Space Operations Center.

Lead Engineering Risk Review Panel Manager and Panels
Conduct formal safety reviews of accepted and controlled hazards
Oversee and resolve integrated hazards
Assure compliance with requirements, accuracy of all data and hazard analyses, and proper classification of hazards

Space Shuttle Program Safety and Mission Assurnace Manager
Assure compliance with requirements in activities of prime contractors and technical support personnel from the NASA 
Centers
Integrate and provide guidance for safety, reliability, and quality engineering activities performed by Space Operations  
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Monitoring of ITA and expression and resolution of technical conscience at their Center

Communication of hazard information to NASA System Engineering and Integration

System Engineering and Integration Office
Integrated hazard analyses and anomaly investigation at system level
Communication of system−level, safety−related requirements and constraints to and from contractors
Update hazard analyses and maintain hazard logs during test and operations

Contractors

Program/Project Managers
Communication of ITA understanding through program or project team.
Prioritization safety over programmatic concerns among those reporting to him or her.
Support of Trusted Agents
Provision of complete and timely data to Technical Warrant Holder
Compliance with System Technical Warrant Holders decisions

Practice of technical conscience at the Center
Preservation of ITA financial and managerial independence at the Center
Support of ITA activities at the Center
Support of safety activities at the Center

Center Director

Center ITA Manager
Administrative support for Technical Warrant Holders

NASA Engineering and Safety Center (NESC)
In−depth technical reviews, assessments, and analyses of high−risk projects
Selected mishap investigations
In−depth system engineering analyses

Headquarters Center Executives
Alignment of Center’s organization and processes to support and maintain independence of ITA

Oversight of safety and mission assurance at their Center 

Mission Directorate Associate Administrators
Leadership and accountability for all engineering and technical work for their mission
Alignment of financial, personnel, and engineering infrastructure with ITA
Resolution of differences between warrant holders and program or project managers.

NASA Technical Standards Program
Coordination of standards activities with ITA

Production and use of hazard analyses in their designs 
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t7Ø � �LÛ�Õ!��Ú�Ûo����Û�Ù*�IÛ��?umÕ�ÚÈÖ����K�o�\�hÞj�hÕ#"D��ßÏß��h×<Ö:ß<×��RÛ�Ù��D���hÞj��Õc0#��ß¨Õ�ÚK�w�W��Þ
Û�Õ#0#��ÚK�\�o�aÙ#�ËÕäÚ/h
Û�Ù à ���&�'" à ����Õäß����w�W��Þ
Ûo��Ø

I �hÙ)(ÁÛ����\�v�M�+�? .�?�hßK��á+�¤�v��Û�Ù"ÜY�-,Q��Ûv�.(��o�.�7×<Õ!�o�.(���Ú1Ûo��ÞT�"Ú�"W�ÌßK���hÕ#0#��ß¦Û�Ùd�K���T0#��Ú1Û�Û��K�.(N"
z Ø � �+�?�&(d�"Þj��×<Û�Õ�ÞT� à �K��Ùmß<×<Þ
Ûo�6�?����ß��T0#� à Ù*�D��ßÎÛ�Ù���Ú �+�"Ú<Þj� à ÙPÚÈÖ?hÍÛv���b(Q���.� à Û��)Ø

�mØ�T�ÙPÚ1Û�Õ�Ú7×ÈÙP×K�X�'�+�K��Ù*�K�Õc�LÛv�iÕ�Ú<Þj��Ú�Û�Õ#0#�\�
�wgÈÕ3��Û�Û�Ùlß��T0#� à Ù*�u�"Ú<ßa(d�?��u#��Û_Ú�����ß���ß ß��h×ÈÖ���Ø
")Ø31X���¡��Þ�Õ!��Ú�Û�Õ r Þ umÚÈÙ%$ à ��ßÈÖ#�3�"Ú<ß�Ûv��Þ&��ÚÈÙ à Ù"Ö*,FÚ�����ß���ß�Û�Ù�ßK�T0#� à Ù*�lÚ��T$�ß��×ÈÖ��=�"Ú<ß�Ù*�<Û�Õc(lÕ! ���Û�����Õ!�
×:�v�ÌÕ3�3�%0«�"Õ à �'" à �"Ø

�7ØX���h×<Ö���ÙPÚÏÛ����Z(/�?�ou#��Û2�?�o�Z�"ßK�.��×+�LÛv� à ,i�&�LÜ��]�"Ú�ßN�w�W��Þ
Û�Õc0#�"Ø
�mØX���h×<Ö��3�?�o����×+"/${��Þ
Ûv��ßÏÛ�Ù��w�W��Þ
Û�Õc0#�M�"Ú<ßÎÛ�ÕÈ(�� à ,P�&�LÜ���Ûp,ÎÛv�\��Û�Õ�ÚÈÖÈØ
")Ø¡�A�T$¶ß��h×<Ö����?�o�^�'�+�:��Ù%0#��ß`"V,°Û���� I � � " �#�v��ß¦×_�ÆÙPÚ��M0'� à Õ�ß+�LÛv��ß`�"Ú<ß��o�T�K�hÙ7ß<×�Þ�Õ#" à ��ß���Þ�Õ���ÕgÙPÚ/h

(/�?u7Õ�Ú<Ö��K��ÙmÞj�\�o��Ø
ÞLØX1X��� à �'"D� à �6�LÛ�Û��"Þ&�K��ß Û�ÙlßK�h×ÈÖ����K��Ù\07Õäß��ÌÞ
Ù#�o�o��Þ
ÛfÕäÚÈÜCÙ#�b(d�LÛ�ÕgÙPÚa�'"ÆÙP×ÈÛ¡���LÜ���Û�,	�"Ú<ßi�j~ÐÞT�"Þw,"Ø
ß!Ø3���h×<Ö��3�?�o�](d�"Ú7×ÈÜ��"Þ
Û�×��o��ß	�"Þ�Þ
Ù#�ß<Õ�ÚÈÖ°Û�ÙlÖ"Ù�Ùmß	(d�"Ú7×ÈÜ��"Þ
Û�×��hÕ�ÚÈÖ!�K�b�"Þ
Û�Õ�Þj�\��Ø
�"Ø � �?�ou#��Ûv��ß�ßK�h×ÈÖ��!�?�o�a(FÙPÚ<ÕgÛ�Ù#����ß�Ü$Ù#���"ß_0#�����v�i�T0#��Ú�Ûo��á���Õ�ß��P�w�W��Þ
Ûo��á��"Ú<ßf�ÆÙ"Ûv��Ú1Û�ÕÈ� à ÚK��Ö)�LÛ�Õ#0#�
ÕäÚ1Ûv���&�"Þ
Û�Õ�ÙPÚK��Ø·ô)ÙPÚ<Ö�Ûv���b(Ä��Û�×<ß<Õ!�\���LÜ$Ûv���3�'�+�K��Ù\0«� à �?�o�ËÞ
ÙPÚ<ß<×<Þ
Ûv��ß¦Û�ÙFß���Ûv��Þ
Û à ÙPÚÈÖ?hÍÛv���&(Å�w�D��Þ
Ûo�
�"Ú�ßN�w�W��Þ
Ûo�_ÙPÚ'��×+"+�ÆÙ*��× à �LÛ�ÕgÙPÚ:�8ÚÈÙ"Û�ÕäÚÎÛ����iÙ#�hÕgÖPÕäÚ+� à ��Û�×<ß_,"Ø

Ü4Ø¡�A�T$ Õ�ÚÈÜ$Ù#�&(d�LÛ�ÕgÙPÚy�'"jÙP×<Û/�ÆÙ"Ûv��Ú1Û�ÕÈ� à ���LÜ���Û�,Æ�hÕ3�vu}Õ3�����T07Õ!�T$ ��ß�"4,��"ÚåÕ�Ú<ß��T�D��Ú<ßK��Ú1Ûd�"ß_0mÕ3��Ù#�&,
"ÆÙ)�?�hß)Ø � �?�ou#��Ûv��ß°ß��×ÈÖ��/ÜCÙP×<Ú�ßRÛ�Ù�"D��×<ÚK���LÜ��6�LÜCÛv���]Û����T,��?�o�3�'�+�K�hÙ%0#��ß��?�o���o�.(FÙ\0#��ß!á��o��ÞT� àäà ��ß!á
���\��Ûv�hÕ�Þ
Ûv��ß!á�Ù#�X�'�+�K��Ù*�:�hÕc�LÛv�`�hÕ3�vuK©\"D��Ú�� r Û�Õ�ÚÈÜ$Ù#�&(d�LÛ�Õ�ÙPÚÎÕ3���K��Ù\07Õ�ßK��ß!Ø

�7Ø � �LÛ�Õ!��Ú�Ûo�_Ö#��ÛX�"Ú<ßÏ×K�o�iÛ����Ìß��h×ÈÖ���Û����T,ÐÚK����ßÎÜCÙ#�_Ö"Ù�Ùmß	���.� à Û��!Ø
�mØX���h×<Ö/�'�+�K��Ù\0«� à Õ3��ÚÈÙ"Ûf×<Ú�Ú���Þj�\�o���?�hÕ à ,lß�� à �%,#��ß!Ø
")Ø3���h×<Ö��3�?�o�ÌÙ*"<Û��"ÕäÚ+�'" à �^"V,��S�LÛ�Õ!��Ú1Ûo��Ø
ÞLØ � Þ�Þ�×��&�LÛv��Õ�ÚÈÜ$Ù#�&(d�LÛ�ÕgÙPÚÎÕ��6�.0'�"Õ à �'" à �iÛ�ÙP��×_�+�ÆÙ#��Û�ß���Þ�Õ3��Õ�ÙPÚ/h�(d�?umÕ�ÚÈÖ��'"ÆÙP×ÈÛ
�hÕ3�vu/�6�"Ú<ßa"D��Ú�� r Ûo��Ø
ß!Ø � �LÛ�Õ!��Ú�Ûo�:Ö#��Û°Û����	"D�\��Û°Õ�Ú�Ûv����0#��Ú�Û�ÕgÙPÚ��ÆÙ��o�hÕ#" à �"á=�K�b�"Þ
Û�Õ�ÞT� à á��"Ú<ßÇ�o�.�#��ÙPÚ �'" à �ÏÜ$Ù#�°Û�����Õ!�����.� à Û��
ÚK����ßK��Ø

�"Ø � �LÛ�Õ!��Ú�Ûo�_Ö#��Ûfß��h×ÈÖ���$_ÕgÛ��¦Û������o�.�7×<Õ!����ßÎßÈÙ����LÖ#�]�"Ú<ß	��×��hÕgÛp,"Ø
M Ø � �LÛ�Õ!��Ú�Ûo�_Û��?u#��Û����Ìß��×ÈÖ���Õ�Úa�����LÜ��]�"Ú<ß'�w�W��Þ
Û�Õ#0#��(d�"Ú<Ú����pØ

�mØ � �LÛ�Õ!��Ú�Ûo�_Ö#��ÛfÞ
Ù#�o�o��Þ
ÛaÕ�ÚK��Ûv�h×�Þ
Û�ÕgÙPÚK���'"ÆÙP×ÈÛ�ßÈÙ����LÖ#�]�"Ú�ßÎÜCÙ àäà Ù%$¶Û��K�.(ÎØ
")Ø � �LÛ�Õ!��Ú�Ûo�aßÈÙ°ÚÈÙ"Û�Û��?u#�R×�ÚK���LÜ��ÌÞ
Ù)(]"�ÕäÚ+�LÛ�ÕgÙPÚK��Ù"Ü{ß��h×<Ö���Ø
ÞLØ � �LÛ�Õ!��Ú�Ûo�E�?�o�^�K��Ù*�D��� à ,�(FÙPÚ<ÕgÛ�Ù#�o��ß	"4,`��� �4,Q�hÕ�Þ�Õc�"Ú`$X�<Õ à �_Û��K�T,`�?���^"W��ÕäÚÈÖ�Ûv�o�.�LÛv��ß!Ø
ß!Ø � �LÛ�Õ!��Ú�Ûo�E�?�o�ÌÚÈÙ"Ûd��×+"/${��Þ
Ûv��ßÏÛ�Ùl×<Ú+�"Þ�Þj�T�<Û��'" à ���hÕ3�ou:ß<×��Õ�ÚÈÖ�Þ à Õ�Ú<Õ�ÞT� à Ûv�hÕÈ� à ��Ø

V Ú'�-,/��Ûv�.(È��ÚÈÖPÕ�Ú������hÕäÚÈÖÈáÈÛ������o�.�7×<Õ!���.(���Ú1Ûo�X(d�.,ÎÚÈÙ"Û2"W�iÛ�Ù"Û�� àäà ,a�"Þ&�<Õ!�T0'�'" à �RÕ�Ú	�"Ú4,U�:�&�"Þ
Û�Õ�ÞT� à ßK�\��ÕgÖPÚ!Ø
I Ù#�iÙPÚ���Û��<Õ�Ú<ÖÈá�Û����T,�(/�.,�"D��Þ
ÙPÚ/�XÕ�Þ
Û�Õ�Ú<Ö/�*(FÙPÚÈÖ¦Û����.(��o� à 0#�\��;��#�2$��#�Ëß��.(FÙPÚK��Ûv�&�LÛv��ßIÕ�Ú Û��K�RÛv�&�"ÕäÚ ßÈÙ7Ù#�



z k � 0 ,A.�J�*YX8Z��\[^]`_baAcd.Ae�Xfa�*K.��bg
�wg_�*(�� à ��paÙ#�M$fÕgÛ��IÙ"Û������«�-,/��Ûv�.(É;�ÚÈÙPÚ�h����LÜ���Ûp,�p��o�.�7×<Õ!�o�.(���Ú�Ûo�iÙ#��Þ
ÙPÚK��Ûv�&�"Õ�Ú�Ûo��ØU13���FÖ"Ù)� à Õ3�ËÛ�Ù¨ß��\�hÕgÖPÚ��
�-,/��Ûv�.( Ù#�ÌÛ�ÙU�T0«� à × �LÛv�d�"Ú<ß²Õc(��K�hÙ%0#�d�"Ú<�wgÈÕ3��Û�Õ�Ú<Öi��,Q��Ûv�.( Û��+�LÛ����LÛ�Õ3� r �\�iÛ������o�.�7×<Õ!�o�.(���Ú1Ûo�^�#�Z(�×<Þb���#�
�ÆÙ��o��Õ#" à ��Û�Ùmß+�.,}�"Ú<ßIÛ�ÙÎÞ
ÙPÚ1Û�ÕäÚ�×+� àäà , Õc(��:��Ù%0#��Û����Fß��\��Õ�ÖPÚ¨Ù\0#����Û�Õc(���×K�hÕ�ÚÈÖÐÜ�����ß_"S�"Þou[�"Ú<ßIÚ��T$6��Þ�Õ!��Ú�Û�Õ r Þ
�"Ú<ß���ÚÈÖPÕ�Ú������hÕäÚÈÖX�"ß_0'�"Ú<Þj�\��Ø�1}�b�"ß���Ù'�D�/Û��+�LÛe(R×:��ÛW"D��(/�"ß��8Õ�ÚÌÛ����8ß��\�hÕgÖPÚZ�K�hÙ7Þj�\�o�e�?�o�ÅÞT�?�o��Ü$× à�à ,`�T0«� à ×+�LÛv��ß
�"Ú<ßÏÞ
ÙPÚ:��Õ�ß����o��ßa�"Ú�ßN�o�T0mÕ3��ÕgÛv��ß`$X�K��ÚÎÚ���Þj�\�o���?��,"Ø

I ÕgÖP×�����k�Ø)@«���ÈÙ\$d�ÅÛ����aÖ#��Ú����&� à � �+�?�b(d�"Þj��×ÈÛ�Õ�ÞT� à ���LÜ���Û�,¦Þ
ÙPÚ1Ûv��Ù à ��Ûv�×<Þ
Û�×��o�ËÕ�Ú:Û���� þ Ú<ÕgÛv��ß	h7Û��LÛv�\��ØB13���
ß��\��Þj�Õ#�<Û�ÕgÙPÚiÙ"Ü�Û����8�.�"Þb��Þ
Ù)(��ÆÙPÚ���Ú1Û�qn�b�o�\���jÙPÚ:��Õ#"�Õ à ÕgÛ�Õ!�\�5�?�o�8Û��<Ù��v�v�#����×+(���ß�Õ�ÚÌÛ��K�Åß��\�hÕgÖPÚÌÙ"Ü<Û��K�8��Ûv�h×�Þ
Û�×��o�"Ø
V ÚÎÜx�"Þ
Û�áS�LÛX�"Ús,¦Û�Õc(��"áÈÛ����T,a(d�.,ÎÚÈÙ"Û6"D� à Õ#0mÕ�ÚÈÖ�×_�ÏÛ�ÙlÛ����\�v���o�\�-�ÆÙPÚK�hÕ#"�Õ à Õ�Û�Õ!�\��Ø

TÅÙPÚ<Ö#�o�\�o���K��Ù\07Õäß��\�ÅÖP×<Õ�ß+�"Ú<Þj�ËÛ�ÙFÛ���� I � � "V,/� �#�o�hÕ�ÚÈÖ à �.$d�6�"Ú�ß`�K��Ù%0mÕ�ß<ÕäÚÈÖRß<Õ3�o��Þ
Û�Õ#0#�\��áj�K��Ù\07Õäß��\�6�"Ús,
Ú���Þj�\�o�&�?��, à ��ÖPÕ3� à �LÛ�ÕgÙPÚ�Û�ÙL��ÚK��×��o�¨ß��h×ÈÖ¦�&�LÜ���Ûp,"á¡��ÚK��×����\�°Û��+�LÛ:Û���� I � � � �#�¤��ÚÈÙP×<Ö)��Ü�×<Ú<ß<Õ�Ú<Ö²Û�Ù�Ù*�D���vh
�LÛv�ÏÕ�Ú<ßK�T�W��Ú�ß���Ú1Ûp,"áB�K��Ù\07Õäß��\� à ��ÖPÕ3� à �LÛ�Õc0#�:Ù\0#������ÕgÖ)��Û°ÙPÚ}Û����i�w�D��Þ
Û-0#��Ú��\�o�:Ù"Ü I � � �"Þ
Û�Õ#0mÕgÛ�Õ!�\��á��"Ú�ßf�<Ù à ßK�
Þ
Ù)(d(°Õ�Û�Ûv���]���.�?�hÕ�Ú<Ö��3�"Ú<ßÏÕ�Ú40#�\��Û�ÕgÖ)�LÛ�Õ�ÙPÚK��Ù"Ü{Õ�Ú<ß<×K��Ûv��,d�K�&�"Þ
Û�ÕäÞj�\��Ø

13�K� I � � T�� ÝfÊ ;�T ��Ú�Ûv���:Ü$Ù#�����h×ÈÖ Ý 0'� à ×+�LÛ�ÕgÙPÚ��"Ú�ß Ê �\�v�.�?�Þ&�§p���ÚK��×����\�FÛ��+�LÛlÛ��K�	�K�o�\��Þj�Õ#�<Û�ÕgÙPÚ!á
Ö#��Ú����hÕäÞLá4�"Ú<ßlÙ%0#���vhÍÛ����jh¬Þ
ÙP×�Ú1Ûv����ß��×ÈÖ^�K��Ùmß<×<Þ
Ûo�B�?���2�"ß��.�7×+�LÛv� à ,��.0'�"Õ à �'" à ��Û�Ù�Û��K�3��×_" à Õ�Þ��"Ú<ßd�?�o�����LÜ��E�"Ú<ß
�w�D��Þ
Û�Õ#0#�#& (FÙPÚ<Õ�Û�Ù#����(/�?�ou#��Ûv��ßÎß��h×ÈÖM�K��Ùmß<×<Þ
Ûo��ÜCÙ#��×<Ú��wgj�D��Þ
Ûv��ß`���.� à Û��P�hÕ3�vu/��&j�"Ú<ß�(°ÙPÚ<ÕgÛ�Ù#���v�"Ú<ß���ÚÈÜ$Ù#�hÞj�\�
Û������7×+� à ÕgÛp,ÏÙ"Ü�(d�?�ou#��Ûv��ß�ß��h×ÈÖU�K��Ùmß<×<Þ
Ûo��Ø�T�� Ý8Ê ��Û��«�f�?�o�y�o�\���jÙPÚ:��Õ#" à ��ÜCÙ#���v� à ��Þ
Û�ÕäÚÈÖÎÞ
Ù)(��D��Ûv��Ú1Û I � �
�"ß_0mÕ3��Ù#��,²Þ
Ù)(d(lÕgÛ�Ûv���U(��.(]"D������áb�\��Û��'" à Õ3���<Õ�Ú<Ö`�"Ú�ß¦��ÚÈÜ$Ù#�hÞ�Õ�Ú<Ö Þ
ÙPÚ/�XÕ�Þ
Û�Ù"Ü�Õ�Ú1Ûv�����\��Û��h× à �\��á��"Ú<ß��K�hÙ%0mÕ�ß<Õ�ÚÈÖ
�o�\�v�.�?�Þ&�������X$fÕgÛ��a�"Þ�Þj�\�o�_Û�Ù/�"Þ�Þ�×��b�LÛv�M�"Ú<ßÎ×K�o��Ü$× à �"ß+0#�����v���T0#��Ú�Ûd�o�T�ÆÙ#��Ûo��Ø

13�K���o�2�?�o�ËÛ��������E(d��$�Ù#��Þ
Ù)(��ÆÙPÚ���Ú�Ûo��$fÕ�Û��<Õ�Ú�T6� Ý8Ê Øj13���^�A~:Þj�aÙ"Ü}�d�T$Ê���h×ÈÖ���;£�`�E��p·Õ��8Õ�ÚÐÞ&� �?��Ö#�
Ù"Ü��'�+�K��Ù\07Õ�Ú<Ö�ÚK�T$¶ß��h×ÈÖ���á��v��Û�Û�ÕäÚÈÖ°ß��h×ÈÖ à �'"D� à ���"Ú<ß)á_$X����Úi�o�.�7×<Õ!�o��ß)áR�o��ÞT� àäà Õ�ÚÈÖFß��h×<Ö���Ø � Ù#�o�l�-�D��Þ�Õ r ÞT� à�à ,"á
�`�E�ÑÕ3���o�\�-�ÆÙPÚK�hÕ#" à �_Û�Ù�"

� ��0#�����v���2� àäà þ ØÚhjØ4��×+(/�"Ú�Ûv�hÕc� à �=�"Ú<ßlß��T0#� à Ù*� (���Ú�ÛB�K�hÙ"Ö#�&�*(��]Ü$Ù#�8Õ�Ú40#�\��Û�ÕgÖ)�LÛ�Õ�ÙPÚ+� à (���ß<ÕäÞT� à �K��Ùmß<×<Þ
Ûo�
Û�Ù¦��ÚK��×��o�N���LÜ���Û�,�Ù"ÜE� �?��Û�ÕäÞ�Õ#� �"Ú�Ûo�FÕ�Ú}Þ à Õ�Ú<Õ�ÞT� à Ûv�hÕÈ� à ���"Ú<ßY�K��Ù\07Õäß��¦Ù%0#������Õ�Ö)�1Û:Ù"Ü_Û���� V ÚK��Û�Õ�Û�×ÈÛ�ÕgÙPÚ+� à
Ê �T07Õ3�T$Ë=ÅÙ)�?�hßK�l; V{Ê =��¨p�Û��+�LÛX�"Þ
Û�×+� à�à ,��D����Ü$Ù#�&(èÛ����\�v�iÜ�×<Ú<Þ
Û�Õ�ÙPÚK��ÜCÙ#�_Û���� I � � Ø

� h/��Û�Û������o�.�7×<Õ!�o�.(���Ú1Ûo�3�"Ú�ßa�K��ÙmÞj�\�o��Ü$Ù#��Û����Z�'�+�:��Ù%0'� à Ù"Ü]Ú��T$£ß��×ÈÖ���Ø
� T��hÕgÛ�Õ�ÞT� à�à ,N�wgj�*(°ÕäÚ����N�-�ÆÙPÚK��Ù#�\qn�ËÞ à �"Õc(�Û��+�LÛZ�ÎßK�h×ÈÖ¦Õ3�`���LÜ��FÜ$Ù#�ÌÕ�Ú�Ûv��Ú<ß���ßI×K�v�';µ�A�T$ÿ���h×ÈÖ � �+� à Õsh
ÞT�LÛ�Õ�ÙPÚYhj�LÜ���Û�, Ê �T0mÕ!�T$�pØ V (d� �?��Û�Õc� à�à ,U�T0'� à ×+�LÛv�:ÚK�T$©ß��h×<Ö��iÜCÙ#�y���LÜ���Û�,��"Ú<ß¦�j~:ÞT�"Þw,r�"Ú<ßÎ�'�+�K��Ù\0#�
Û��K�.(ÁÜ$Ù#�d��� à �ÌÕgÜ/ß����.(���ßu�'�+�K��Ù*�K�Õc�LÛv�"Ø

� þ �ÆÙPÚ	�'�+�K�hÙ%0'� à áK�v��Û�Û���� à �'"W� à Ü$Ù#��Û����Rß��h×ÈÖÈØ
� �_Ù"Û_×�Ú<Ú���Þj�\�o���?�Õ à ,lß�� à �.,¦ß��h×ÈÖ���Û��+�LÛ2(d�.,a�+�%0#�M��"D��Ú�� r Þ�ÕÈ� à �w�D��Þ
Û�Ø
� Ê �.��×�Õ!�o� � � �#�v� V�Ì ;��LÜ$Ûv���vh�(d�?��u#��Û¨p����LÜ���Û�,FÛv�\��Û�Õ�ÚÈÖ�ÕgÜjÛ������o��Õ��B�^�ÆÙ"Ûv��Ú1Û�ÕÈ� à Ü$Ù#� à ÙPÚÈÖ?hÍÛv���&(Í���LÜ���Û�,��hÕ3�ouXØ
� Ê �.(FÙ%0#���°ß��h×<ÖFÜ���Ù)(èÛ��K�](d�?�ou#��ÛfÕ�Ü/Ú��T$Ë�T07Õ�ßK��Ú<Þj�����ÈÙ\$d��Û��+�LÛ�Û��K���hÕ3�vu/��ÙP×ÈÛ�$ ��ÕgÖ)� Û����Z"D��Ú�� r Ûo��Ø
� þ �!ß+�LÛv�ÌÛ���� à �'"W� à ÕäÚÈÜCÙ#�b(d�LÛ�ÕgÙPÚU$X����ÚÏÚK�T$£Õ�ÚÈÜ$Ù#�&(d�LÛ�ÕgÙPÚ`�'"ÆÙP×ÈÛ�ß��×ÈÖ����LÜ���Û�,ÎÕ3��ß<Õ���Þ
Ù%0#���o��ß)Ø
13�K�l�v��Þ
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� �!� - Ö�� Ó65dÎ�Ù �\Ô�
 Ð �&� Ù �(7 Î � ÓoÎ × Ï � �������¨Ù$� × � Ô�
8� Î � Ó �\Ò/�K× Î%9QÐ ��� 5 � � � Ù �+���\Ô!Ö�#�� Ù;: Õ Ó 
<
�� ��� � �?Ï Ö � × Ù
� � ���=�&� �¨Î Ö Ð ��Ô Î>-�Î!Ó?�?ÓoÎ Ö�×!� Î × Ó ��� Î��@� #!#:Ô Î Ò � � Î Ô Î!Ó 
 Ó Ö Ó Ö Ù!� 
BA�� - Ö � ��ÒjÖ - #:Ô��(7DÚC�vÖ#Õ ÓD5'��� �(E Î × Ó �\×F� Î ���#ÚG�vÖ/Ò Î Ö�E
Ó �\Ò)�:× Î Ò � Ô!�&
8� Ó � - �\ÑG� � Î �YÒ)� � # Ó � �8Ù ����Ò ��Î ����� � ×�� 5H� #F# � Ö � Ò)� Ó ÖI� ��������ÙJ� × � Ô�
8� Î ��Ú�� � �&� Ù Ö�× Ó ���LK8�NM�O �
Ò �#Ð � � Ô Î!Ó 
 - Ö Ù �\Ô»ÚKÒ � Ô3Ô�� Ù K�� � MQPRK
8� Ó � - ES�T����Ö � � ÓoÎ Ò �U� Ö/Ò(���?� M�× � Ô�
8� Î �/V¨Ñ

WYX/Z [�\^] _?`ba�\^cd]fehgji kh]mlj]mconqp�rs] _&tI`�u?`bv�gGwyxzrzu?{1|sg

� � � �+�$� ��������Ù}� × � Ô�
8� Î � Ó �\Ò/�K× Î%9QÐ ��� ��� �>Ò Ð��?� �\× Ó Ô�
 Ð �?� Ù~5dÎ3Ù �\Ô%
B�H� �#Ð Ô Ó � � �+��MA× � Ô%
� Î ��ÚY�G���\× Ó � � �+�
M�× � Ô�
8� Î ��Ú � × Ù�� MY��� � Ñ�� ����Î%� × Ó � Ó � �?Ó ÒjÖ - � Î ×�� � �&#��\Ò Ó �lÖ#Õ Ó �����&� Ó � � �+� Ó �\Ò)�:× Î%9QÐ ����ÚG� Ð Ò/� � �J� �#Ð �&�(E
� Ö�×!�?� 9RÐ �\×:Ò(�;M�× � Ô�
8� Î ��PµÒjÖ - � Î × Î × Ï>Ó Ö�#!E Ù Ö 5 ×1Õ �#Ð Ô Ó�Ó&� �+��� � × Ù Õ�Ö �)5'����Ù~� × � Ô�
� Î ���G���\× Ó � � �+����V � × Ù
� Ö 5¡ÓoÎ �@M�× � Ô�
8� Î �@PµÒjÖ - � Î × Î × Ï Õ�Ö �?5*����Ù<� × Ù � � Ò?� 5'����Ù Ò/� �#Î × Î × Ï�Ó �\Ò)�K× Î%9RÐ ���/V ��� � � Ô%�oÖ��vÖ - � ÓoÎ>- ��� Ð �&� Ù Ñ
�.��2��(�U���&� � × Ù Ö Ó ��� � � � � Î Ò Ó �(7 Ó �DÖRÖ��8�PÒjÖ�× Ó?�#Î × - Ö � � Î ×�Õ�Ö �/-4�?ÓoÎ Ö�× � �DÖ Ð�Ó�Ó �!���&� Ó �\Ò/�K× Î%9QÐ ����Õ�Ö �¤Ó �KÖ��&�
Ð ×�Õ ��-�Î Ô Î%���L5dÎ!Ó � Ó ��� - Ñ��CO���MfP3� �#Î Ô Ð�� �JOUÖ Ù ��� � × Ù �=���\Ò Ó �@MA× � Ô%
� Î �/V Î �6�vÖ - � ÓoÎ%- ��� Ð �&� Ù�� � � � ��� E
����Ù�� × � Ô%
� Î � Ó �\Ò)�K× Î>9RÐ ��� Ð�Ó�Î!Ó�Î � � �DÖ ÓvÓ Ö - E Ð # � �\Ô Î%� � Î Ô Î3Ó 
 � × � Ô�
8� Î � Ó �\Ò/�K× Î%9QÐ � � × Ù � � �4��� � 
LÔ Î%-�Î!Ó � Ù
� #!#:Ô Î Ò � � Î Ô Î3Ó 
�Õ�Ö � � � Õ"� Ó 
 � × � Ô�
8� Î �\Ñ

� �!�J# ��Î>-4��� 
 � � � �vÖ�×LÕ�Ö �«Ù �+���\Ô3Ö�# Î × Ï K8� � M 5'� � Ó Ö Î ×KÒ�Ô Ð:Ù � Ó ���i×�� 5 Ò �#Ð � � ÔfÕ � Ò Ó Ö � � Î3Ù �\× ÓoÎ�: � Ù�Î ×
K8��M^O ��Ó � �?Ó���� ��×�Ö Ó � � × Ù Ô�� Ù ��
 Ó ����Ö�Ô Ù � �NÓ �\Ò)�K× Î%9RÐ ����ÑhOUÖ � �	�&#��\Ò Î�: Ò � Ô3Ô�
#Ú Ó ����� ��������Ù�� × � Ô�
8� Î �
Ó �\Ò)�:× Î%9QÐ �1�?�KÖ Ð Ô Ù'Î ×:Ò�Ô ÐKÙ � Ù ��� Î3Ï ×�� �?� Ö � ��Ú Î ×:Ò�Ô ÐKÙKÎ × Ï �oÖ#Õ ÓD5'��� �1� ��5 �+�DÒjÖ - #DÖ�×��\× Ó�Î × Ó � �)� Ò ÓoÎ Ö�× � Ò�Ò Î3Ù �\× Ó �+�
ÒjÖ Ï × Î!ÓoÎ ���\Ô�
>ÒjÖ - #§Ô��(7�� Ð!-4� × Ù �\Ò Î � Î Ö�×8E -4� � Î × Ï � �?� Ö � ��� � × Ù �oÖQÒ Î%� Ô�Ú�Ö �oÏ�� × Î����?ÓoÎ Ö�× � Ô»Ú � × Ù�-J� × �?Ï � - �\× Ó
Õ � Ò Ó Ö � �fÒjÖ�× Ó&��Î � ÐKÓoÎ × Ï`Ó Ö � Ò�Ò Î3Ù �\× Ó ��Ñj�{×4�?��Ö ��Ó Ú Ó ��� Ï Ö � Ô Î � Ó Ö Î3Ù �\× ÓoÎ Õ"
 � Ò�Ò Î3Ù �\× Ó �oÒ(�\× ����Î Ö�� Ó � �?Ó �\×KÒjÖ - # � �?�
Ó ��� �\× ÓoÎ�� � � Ò�Ò Î3Ù �\× Ó # � Ö/Ò(���?��ÚQ×�Ö Ó��oÐ � Ó�Ó �!� �\Ô��\Ò Ó&� Ö�E - �\Ò/� � × Î Ò � ÔWÒjÖ - #DÖ�×��\× Ó ��ÑC ¡� Î Ô�� �?ÓvÓ � - # Ó �'� � ���^���+�\×
-4�#Ù � Ó Ö �#ÙKÙ ×�� 5 Õ"� �?ÓoÐ�� ��� Ó Ö Ó&�)�#ÙKÎ!ÓoÎ Ö�× � Ô�� ��������Ù4� × � Ô�
� Î � Ó �\Ò)�K× Î%9RÐ ��� Ó ÖI� � × Ù Ô��
×�� 5ÇÓ �\Ò)�K×KÖ�Ô!Ö Ï 
#Ú Ó �!���&�
�?ÓvÓ � - # Ó �I� � ���4� �#Ù Ô Î>-�Î!Ó � Ù � Ð Ò�Ò(���?�L���\Ò �#Ð �&� Ó ��� Ð × Ù � � Ô�
 Î × ÏJ� �)� Ð!- # ÓoÎ Ö�×!��Ö#Õ Ó ���yÖ�Ô Ù�Ó �\Ò)�:× Î%9QÐ ��� � × Ù
Ó ���NÒ �#Ð � � Ô Î!Ó 
 - Ö Ù �\Ô%�«Ö�× 5 � Î Ò/� Ó �!�+
 ��� ��� � �?� ÙÇÙ Ö<×�Ö Ó@::ÓyÓ ���'Ò)� ���/� Ò Ó � ��Î � ÓoÎ Ò+�yÖ#Õ Ó �����&�N×�� 5 Ò �#Ð � � Ô
Õ � Ò Ó Ö � ��Ñ*K�� � M Î �*� � �&� Ù Ö�× Ó ���l×�� 5 Ò �#Ð � � Ô Î!Ó 
 � �?� Ð!- # ÓoÎ Ö�×!� Î3Ù �\× ÓoÎ�: � Ù�Î ×��*� � # Ó � �^¢ Ñ

M�× �#ÙKÙKÎ!ÓoÎ Ö�× � Ô Ï Ö � Ô Î × Ó ��� Ù ��� Î3Ï ×PÖ#ÕGK8� � M 5'� � Ó Ö4# � Ö�� Î3Ù � Ï�ÐKÎ3Ù!� ×:Ò(� Ó Ö Ó �!� Ð �&� � � Î × Ï � ÓvÓoÎ × Ï�Ï ÖRÖ Ù
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� ���?½F¾�¿?�+À � � ½!¾%¿T¿ � �+� ��Á!Â �+��� Á ¿�¿ � �+� ��Á!� ¾�
8�?Ã%� # �?Ä �8Ã Â �I¾>Ã�¿&¿?¾��6Å�½!Ã Â!��Á!Æ �I¿ Ä ¿?��� ��Á!� ¾�
8�&¿ÈÇÉ¿?���1¿ � �+�@Ã%¿?�&��¾�ÊjÃ%�
�?Ã - #F¾�
4¿?��� � ���?½!¾�¿ Ä Ê�¿?��� ��Á!� ¾�
8�?Ã%�+À �'Ä ¿?��¿?�!� -zÄÂ ��¾ Ä ÊN¿?���6�?
�&¿&� - �.��Ã Á Å@½F�&� Â �
J¿?��� ��ÁF� ¾�
�?¿ ��ÁFÂ ¿?���
��Á!� ¾�
8�?Ã%�mÃ%¿?�&��¾�Ê ��� � Ä�Á ¾�
�Ã Á ¿?��� ��Á!� ¾�
8�&¿+A�� ��� ��Â ÀGM Á!� ¾%
�&¿m�(78#�� � ¿?Ã%�&�YÃ Á ½F�?Ã Á Å@¿?�����&�Y¿&� Æ � Á Ã 9 ½���� Ã%� Æ(� ½ Æ Ã � ¾
��Á!Â ¿?�!� 9 ½ � ¾>Ã�¿S
 Ä ÊN¿?�!�6Ê � ½F¾�¿ Ä�� �+��� Á ¿T¿ � �+���T¿?� � ¿ � ���?½F¾�¿*� ��� Ã%���mÅ � � � ¿?¾�
�À

� ML�y� ��Ë.5 Ã Â ��¾�
�½F�&� Â Ã Á ¿?���s# �?Ä8Æ ���?�YÃ Á!Â ½F�&¿ � Ã���� Ë # �?Ä �Ã Â ��� - ½ Æ � -zÄ�� �sÅ�½!Ã ÂF��Á!Æ �s¿ Ä ¿?��� ��Á!� ¾�
8�&¿?�+À
� ML��� � Ã%�@� � �&� Â�Ä�Á�� �?¾%Ã�Å���¿?¾�
 Â Ã{��� � � Á ¿ ��Æ+Æ Ã Â � Á ¿ -zÄ8Â ��¾�¿?� ��Á Ê � ½!¾�¿ ��Á!Â �+��� Á ¿z¿ � �+��� ËUÁ!��- ��¾�
$¿?� � ¿
��Æ+Æ Ã Â � Á ¿?� � ���?½!¾�¿IÊ �?Ä�-ÌÂ �+�8Ã � ¿?Ã Ä�Á �1Ã Á �&
8�&¿&� - # ���)��- �+¿&� � � Ë �)½ Æ � � �I¿ ÄÄ<- ½ Æ ��� ÄÍ5 ¿?� �)Ä ½�Å�� � #FÃ�#�� Ä��
� ��Æ ��� ÄÍ5�5 �!� Á Ê Ä��)5'���)Â � Ä�5 Ã>� � � 9 ½FÃ � � Â À � ML��� � ½!�&��� � �&�+¿ Ä ÊCÅ�½!Ã Â � 5�Ä��)Â �*¿ Ä �(7 ��- Ã Á �Y� ��Æ ��# ��� ¿ Ä Ê
� #F¾ ��Á ¿L#FÃ�#FÃ Á Å ��ÁFÂ;5 Ã � Ã Á Å Â Ã � Å �/��-�Ë �?½ Æ � � �zÎ4Ï��?�=Ð"Ñ��Ò�Ó�Ô��(Õ)Õ4Ð"Ñ��Ò ��ÁFÂ Ï/Ö�Ö8Ï�Õ/×3ÐS�(À �'Ä ¿?��Å�½!Ã Â!��Á!Æ �zÃ Á
#�� � Ê Ä��)- Ã Á Å�¿?���J# �?Ä8Æ ���?� ��Á!Â���Æ(Ä�Á!Æ(� �+¿&� -zÄÂ ��¾ Ä Ê*¿?���4#F��
�)Ã Æ+� ¾j�&¿ � ½ Æ ¿?½ � � Ä Ê*¿?���4#F¾ ��Á ¿ ��� �J¿?��� � �+Ê Ä�� �
� � � Ã%¾ � �B¾���À

Ø Ã���� � MY��� ��Ë K8� � M 5'Ä�� �8� Ä�Á��<-4ÄÂ ��¾ Ä Ê^¿?�����&
�?¿&� -Ù��Á!Â � � ����Å�½!Ã Â � 5�Ä��)Â �?��¿ Ä�� �)�?Ã%�&¿sÃ Á ¿?���
��Á!� ¾�
8�?Ã%� Ë �F½�¿j��� Æ+� ½!�&�^Ã Á K8��M^O �	��Æ+Æ Ã Â � Á ¿?� ��� �T�?�+� ÁJ� � � ���?½!¾�¿?Ã Á Å�Ê �?Ä�- Ã Á!��Â � 9 ½ � ¿&� Æ(Ä�Á ¿ �?Ä ¾ Ë ¿?��� -zÄ8Â ��¾
½!�&� Â Ã%� � Ê"½ Á!Æ ¿?Ã Ä�Á!� ¾ Æ(Ä�Á ¿ �)Ä ¾ Â Ã � Å �)��-Ú�)� ¿?��� � ¿?� ��Á�� #F��
8�?Ã Æ+� ¾ Æ(Ä�- # Ä�Á � Á ¿ Â Ã � Å �)��- ÀL� Á;��Â!Â Ã�¿?Ã Ä�ÁoË ¿?���
�&�+¿ Ä Ê^Å�½!Ã Â � 5'Ä��)Â �sÃ%�s� � �?� ÂÛÄ�Á ¾ ��Æ � Ä Ê Æ(Ä�Á ¿ �?Ä ¾ �)� ¿?�!� � ¿?� ��Á #F��
�?Ã Æ+� ¾�# ���)��- �+¿&� �JÂ �+�8Ã � ¿?Ã Ä�Á �+À� °�!Ã%¾��
� Á Å�Ã Á �+� � Ã Á Å4�(78#�� � ¿?Ã%�&�1Ã%�^�?¿?Ã%¾%¾ � � 9 ½!Ã � � ÂoË Å�½!Ã ÂF��Á!Æ �1Ã%�T# �?Ä �Ã Â � Â Ê Ä�� ¿?���zK8� � Mb# �?Ä8Æ ���?�^¿ Ä # �?Ä �8Ã Â �@� Ä�- �
� �?�?½ �)��Á!Æ � Ä Ê Æ(Ä�- #F¾��+¿&� Á ���?� Ã Á ¿?��� ��Á!� ¾�
8�?Ã%�+À

� �!��¿?�!Ã �)ÂÛ��Á!Â�:BÁF� ¾�Å Ä�� ¾TÊ Ä�� K�� � MÜÃ%�s¿?� � ¿4Ã�¿ Æ+��Á ����½!�&� Â ���+Ê Ä�� � ��Â ���?Ã�Å Á � � �s���+� Á,Æ(� � � ¿&� ÂoË
¿?� � ¿LÃ%� Ë Ã�¿T# �?Ä �8Ã Â ���^¿?���sÃ Á Ê Ä��)-4� ¿?Ã Ä�Á�Á � Æ ���?� ��� 
�¿ Ä Å�½!Ã Â �I¿?��� Â ���?Ã%Å Á # �?Ä8Æ ���?� Ë.�)� ¿?��� � ¿?� ��Á�� � 9 ½!Ã � Ã Á Å �
Â ���?Ã%Å Á ¿ Ä �(78Ã%�?¿U���+Ê Ä�� �T¿?��� ��Á!� ¾�
8�?Ã%� Æ+��Á �&¿ ��� ¿+ÀGÝ^���)Ã�Å Á Ã Á Å1� � ÊÞ�+¿D
�Ã Á ¿ Ä1� �&
8�&¿&� -�Ë �&¿ ��� ¿?Ã Á Å1Ã Á ¿?���T� ��� ¾>Ã����&¿
Æ(Ä�Á!Æ �+#!¿?½ � ¾ Â ���)Ã�Å Á #F� � �&��� Ë Ã%�6¿?�!� -zÄ �&¿ Æ(Ä �&¿�ER�w��� Æ ¿?Ã���� 5*� 
�¿ Ä � Á Å�Ã Á �+� � � � Ê"� � �?
�&¿&� - �+À�� ��� ��Á!� ¾�
8�?Ã%�
¿&� Æ � Á Ã 9 ½�� - ½!�?¿ � ¾%� Ä�ËUÄ Ê Æ(Ä ½ � �?� Ë ��� � #!#F¾%Ã Æ+� �F¾��=¿ Ä �(78Ã%�?¿?Ã Á Å Â ���?Ã�Å Á � Ä�� �&
�?¿&� - � 5 ��� Á � � ÊÞ�+¿D
�ERÅ�½!Ã Â � Â
Â ���?Ã%Å Á Ã%� Á�Ä ¿m# Ä �?�?Ã%�F¾���À
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K8� � MãPRK
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�&¿&� - ¾%Ã%ÊÞ� Æ 
 Æ ¾���À��È¿
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 Æ(Ä�Á �&¿ �)� Ã Á ¿?� ËT5 �!Ã Æ � ��� � Â � � Ã���� Â Ê �?Ä�- ¿?���<�&
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�¿ Ä � Á �?½ � �
¿?���6� � Ê"�+¿S
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Æ(Ä�Á �&¿ �/� Ã Á ¿?� ��Á!Â � � ÊÞ�+¿D
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�¿?���I�&
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��� � � � :BÁ � Â4��ÁFÂ ¿ �)��Æ � Â ¿ Ä Ã ÁFÂ Ã��8Ã Â ½ � ¾�&
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(2) When the door is closed, turn on the power

Power
Controller

Power
Human

Operator

Actuator

Source

Sensors

Turn off power

Turn on power

Door position is open

Door position is closed

Open Door

Close Door

FUNCTIONAL REQUIREMENTS of the Power Controller: 

HAZARD: Human exposed to high energy source

SYSTEM SAFETY CONSTRAINT: The energy source must be off whenever
the door is not completely closed.

(1) Detect when the door is opened and turn off the power
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the enable 

Command Stopped too soonWrong Timing/order

Launch will not
take placeFire Enable Not Applicable

Provided Incorrectly

process launch sequence
LATE: delays ability to

...

Missing or
not provided

Will accept interceptor
tasking and can progress
to a launch sequence

EARLY: Can inadvertently
progress to an inadvertent

launch

OUT OF SEQUENCE:
Disable comes before
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Process Model

On
Off
Unknown

Power

On
Off
Unknown

Power

Fully Closed
Unknown

Open or partially open
Door Position

Power Controller

Actuator
Sensors

Source
Power

Human Operator

Turn off power

Turn on power

Door position is open

Open Door

Close Door

Door position is closed

Process Model

�CÃ�Å�½ � � ¦ À S ��� ���Y# �?ÄÆ ���)� -zÄ8Â ��¾�Ê Ä�� ¿?���6�!Ã�Å���� Á � � Å�
 Æ(Ä�Á ¿ �?Ä ¾%¾%� �
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Controller 2

process changes,
(Flaws in creation,

or adaptation)

Sensor

Component failures

Incorrect or no

Feedback Delays

missing feedback
Inadequate or

control action
ineffective or missing

Inappropriate,

Delayed
operation

Controller

Actuator

Controlled Process

extermal information
Control input or

wrong or missing

Changes over time

Measurement

Feedback delays

information provided

inaccuracies

Inadequate
Operation

operation
Inadequate 

1

4

4 3

Algorithm

Inadequate Control2

Process Model
inconsistent, 

incomplete, or
incorrect

3

Unidentified or
out−of−range

Process output
contributes to

disturbance

system hazard

Process input
missing or wrong

Conflicting control actions

incorrect modification
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executed in wrong order

Actuator failure Sensor failure

HAZARD: Door opened, power not turned off.

   door open

Requirement not passed to designers/developers
or incompletely specified

Requirement not implemented correctly in software

Process model incorrect (says door closed and/or power
off when it is not)

not received by actuator

Controller

state of door or power

Door opening not detected

Missing or spurious
feedback about

or detection delayed

Power on; 

Power off issued but

Actuator delays turning power off

Power on and power off commands

�CÃ�Å�½Jý�þ ¦ À ¤ ���Kÿ������F¾�þ Ä Ê��¿)þ�� ¢
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��� %��Ný�Ô>�2Ö�Õ)þ�ÓxÕ�Ñ���ÝÐâ+*�þ�Ø:Ö(ýAþCR�V(ß!�7��Óx�&Ö�ØVÕ��Jþ��Aþ¿ýAþ��@��Ö�Ó���Ñ 	 Ñ�Ý�Ñ.Õ�Ñ�þ�� � þ
ý�þ�������Ñ.Ò�Óvþ�ÔHÕ@Ö»þ���Ü��G×�þ�ÓIÕ)þ
ý4OP�$��� Ø�þ�ÕL�
��Ó�Ôy|NÑ�����Ñ�Ö�Óm$��� Ú ý;��Ó�Ü þ5á,�FÜ þ�ß 	!Ú Õ � Ñ.Õ��a� Ú Ü��aÖ�Ø�Õ��!Ñ��H�vý�Ö�Ü þ����H��Ö4-�Ñ�Ó�ÒEÕ@Öµþ�Ó�Ò�Ñ�ÓJþ
þ
ý�Ñ�Ó�Òy} � ��Ñ�Ü��aÑ��
� �Jþ
ý�þCÑ.Õ#����Ö Ú Ý�Ô 	 þ�~ Ú Ó�ÔJþ
ý=Õ��Jþ�Óvþ � ��]��@Õ)ý Ú Ü�Õ Ú ýAþ�ß�Ü�Ý þ��Ný%ý�þ��@��Ö�Ó���Ñ 	 Ñ�Ý�Ñ.Õ�Ñ þ��0Ø:Ö(ýDÕ��vþ��)þCØ Ú Ó�Ü�Õ�Ñ.Ö�Ó��=Óvþ
þ�ÔKÕ@Ö
	 þ<�@��þ�Ü�Ñ9'{þ�ÔiâKá)Óvþ<Ö�Ø=Õ��Jþ 	 ����Ñ�Ü7Ü�� Ú �)þ���Ö�Ø#��Ü�Ü�Ñ�ÔJþ�ÓIÕ��3Ñ�ÓE���V$|Nà�Ñ��C� Ú Ý.Õ�Ñ.�!Ý þ7Ü�Ö�ÓxÕ)ý�Ö�Ý�Ý�þ
ý�� � Ñ�Õ��A��ÖxÖ(ý;Ý.�
ÔJþ�',Óvþ�ÔHÖ(ý#Ö4-(þ
ý�Ý�� ���!Ñ�Ó�ÒÓý�þ��@��Ö�Ó���Ñ 	 Ñ�Ý�Ñ.Õ�Ñ þ���â

k',Ó!��Ý�þ ÿ����7�!Ý þ8Ñ�ÓI-�Ö�Ý.-(þ�ÔeÕ��Jþ?R�] �vý�Ö�Ò(ý����[�����)þ������»þ�ÓIÕF�vý�Ö�Ü þ�����â{$Óe�����)þ������Óþ�ÓxÕ<Ö�ØC��Ö ��� þ�Ý�Ý
R�V�Ñ�� � Ö(ý�®�Ñ�Ó�Ò8Ñ��(�!�Ný�Õ3Ö�Ø#Õ��JþF�!Ý���ÓS��Ó�ÔSÑ��(��ÓS������Ñ�Ò�ÓJþ�Ôðý�þ��@��Ö�Ó���Ñ 	 Ñ�Ý�Ñ.ÕL�8Ö�Ø#Õ��Jþ>×J��Ñ þ�Ø=Ù+Ó�Ò�Ñ�ÓJþ
þ
ý�â8�#�Jþ
Ö��FÜ�Ñ���Ý-ý�Ñ��@®C�����)þ������Óþ�ÓIÕ_Ö�Ø�Õ��vþ/R�]U�vý�Ö�Ò(ý�������þ
ý�Ø:Ö(ý��Óþ�Ô3Ñ�Ó(�!�Ný���Ý�Ý þ�Ý � Ñ.Õ��(Õ��JþD���]Y|Nà X�	 ���Aþ�Ô(Ö�Óvþ � ���0��Ó
Ñ����,Ý þ��Óþ�ÓxÕ�� Õ�Ñ.Ö�Ó3Ö�Ø!Õ���� Õ+×J�!Ñ þ�Ø!Ù�Ó�Ò�Ñ�ÓJþ
þ
ý�ýAþ��@��Ö�Ó���Ñ 	 Ñ�Ý�Ñ.Õg�$��Ó!Ô � ���_�!Ý���Ó�ÓJþ�Ô3Õ@Ö 	 þ+��þ
ý�Ø:Ö(ý��Óþ�Ô3��þ
ý�Ñ.Ö�Ô�Ñ�Ü���Ý�Ý���â
ÞÇþ'ýAþ�Ü�Ö��7�Óþ�Ó!ÔJþ�Ô<Õ��vþ$��Ô�Ô!Ñ.Õ�Ñ.Ö�Ó�Ö�Ød���/þ�Ü�Ñ.',Ü=Ö(ý�Ò���Ó�Ñ�%�� Õ�Ñ.Ö�Ó���Ý��@Õ)ý Ú Ü�Õ Ú ýAþ��+��Ó!Ô7�vý�Ö�Ü þ����)þ��/Ø:Ö(ý/Ñ����!Ý þ��Óþ�ÓxÕ�Ñ�Ó�Ò
�7Ü�Ö�ÓxÕ�Ñ�Ó Ú ��ÝiÝ þ��Ný�Ó!Ñ�Ó�Ò���Ó�Ô?Ñ����vý�Ö�-(þ��Óþ�ÓIÕD�vý�Ö�Ü þ����#��Ó�Ô>�<� ®�Ñ�Ó�Ò7��Ô.- Ú �@Õ��Óþ�ÓxÕ��=Õ@Ö<Õ��Jþ(ÔJþ���Ñ.Ò�ÓHÖ�Ø_R�V�Ñ.Õ��)þ�Ý�Ø
� �Jþ�ÓKÓvþ�Ü þ������Ný��HÖ Ú Õ���Ñ�ÔJþ"Ö�ØVÕ��vþC��þ
ý�Ñ.Ö�Ô�Ñ�ÜBýAþ�-�Ñ�þ � â
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�1?
jý�Ñ��@®5��Ó!��Ý.����Ñ��3Õ@ÖAÑ�ÔJþ�ÓxÕ�Ñ.Øo�5��]j�{ý�Ö�Ò(ý����7�7� Õ�Ñ�ÜÁý�Ñ��@®��T��Ó�ÔEÕ@ÖÇþ�-
��Ý Ú � Õ)þKÕ��Jþ��)þPý;Ñ��@®��(��þ
ý�Ñ�Ö�Ô�Ñ�Ü���Ý�Ý.�M����Ô
	 þ
þ�Óa�@��þ�Ü�Ñ9'{þ�Ôf���FÖ�ÓvþNÖ�Ø(Õ��JþA×J��Ñ þ�ØCÙ+Ó�Ò�Ñ�ÓJþ
þ
ý�OP� ýAþ����2Ö�Ó!��Ñ 	 Ñ�Ý�Ñ.Õ�Ñ þ���â{�VÖU��Ü�Ü�Ö����!Ý�Ñ����eÕ���Ñ��<Ò�Ö���ÝÐß)`$)��
Ñ�ÔJþ�ÓxÕ�Ñ9'{þ�ÔFÕ��Jþ$�vý�Ö�Ò(ý����<�7� Õ�Ñ�Ü7ý�Ñ��@®�� Ú ��Ñ�Ó�Ò3�TÜ�Ý�������Ñ�ÜD�vý�Ö�Ü þ���� Ú ��Ñ�Ó�Ò!þ ÿ���þ
ý�Õ��JÑ�Ótý;Ñ��@®7��Ó���Ý.����Ñ��/Ñ�ÓxÕ)þ
ý�-�Ñ þ � Ñ�Ó�Ò
�@Õ�� ®(þ���Ö�Ý�ÔJþ
ý��C��Ó�ÔM��Ö�Ý�Ô�Ñ�Ó�Ò&�Óþ
þ�Õ�Ñ�Ó�Ò�� � �Jþ
ýAþ\ý�Ñ���®�� � þ
ýAþ7Ñ�ÔJþ�ÓxÕ�Ñ9'{þ�ÔN��Ó�ÔMÔ�Ñ���Ü Ú ���)þ�Ôhâ3�#�Jþ<���]Y|Nà X�	 ���)þ�Ô
��Ó���Ý.����Ñ�� Ú �)þ�ÔK�7��Ö(ýAþ�ØoÖ(ý��<��ÝÐß��@Õ)ý Ú Ü�Õ Ú ýAþ�ÔK� ���vý�Ö���Ü;�hâ

ú Ñ��@®��KÑ�Ó����]Y|Nà�Õ)þ
ý;�7�?Ü���Ó 	 þMÔ�Ñ�-�Ñ�Ôvþ�ÔfÑ�ÓIÕ@ÖZÕ � ÖmÕL����þ���¬�} ¹ ~ 	 ����Ñ�ÜGÑ�Ó���ÔJþ�* Ú ��Ü�Ñ þ��?Ñ�ÓaÕ��Jþ � ���
Ñ�Ó�Ô!Ñ.-�Ñ�Ô Ú ��Ý_Ü�Ö�����Ö�ÓJþ�ÓxÕ��3Ñ�ÓAÕ��JþHÜ�Ö�ÓIÕ)ý�Ö�Ý/��Õ)ý Ú Ü�Õ Ú ýAþFØ Ú Ý9',Ý�Ý_Õ��Jþ�Ñ�ý¶ýAþ����2Ö�Ó!��Ñ 	 Ñ�Ý�Ñ.Õ�Ñ þ��$��Ó�Ôf} � ~!ý�Ñ��@®��(Ñ�Óx-�Ö�Ý.-(þ�Ô
Ñ�ÓHÕ��JþCÜ�Ö�Ö(ý�Ô�Ñ�Ó�� Õ�Ñ.Ö�ÓHÖ�Ø0��Ü�Õ�Ñ.-�Ñ.Õ�Ñ þ��#��Ó�ÔKÔvþ�Ü�Ñ���Ñ.Ö�Ó X �<� ®�Ñ�Ó�Ò3Õ��!� ÕDÜ���Ó>Ý þ���ÔKÕ@Ö Ú Ó�Ñ�ÓxÕ)þ�Ó�ÔJþ�ÔHÑ�ÓxÕ)þ
ý���Ü�Õ�Ñ.Ö�Ó��Y��Ó�Ô
Ü�Ö�Ó��)þ�* Ú þ�Ó�Ü þ���â

W ó�î4æ:ïYXHæ:î'Zhî
Y���!Ý.��Ñ�Ó�Ò7Õ��vþ3Ø:Ö Ú ý$ÕL����þ��)Ö�Ø+Ñ�Ó���Ôvþ�* Ú � Õ)þTÜ�Ö�ÓxÕ)ý�Ö�Ý0Ñ�ÔJþ�ÓxÕ�Ñ9'{þ�Ô8Ñ�ÓG���#à�c��Ó�ÔGÑ�ÓxÕ)þ
ý��výAþ�Õ)þ�ÔNØ:Ö(ý$Õ��vþT�!� %��Ný�Ôhß
� ��Ñ�Ü��?Ñ�Ó>Õ���Ñ��DÜ����)þ�Ñ�� Ú Ó!��� Ø?þ(ÔJþ�Ü�Ñ���Ñ.Ö�Ó X �7� ®�Ñ�Ó�Ò7Ý þ���Ô�Ñ�Ó�Ò7Õ@Ö&��ÓN��Ü�Ü�Ñ�ÔJþ�ÓxÕ�ß2��]õ�����YØoÖ Ú ý$Ò(þ�ÓJþ
ý���ÝVÕL����þ��DÖ�Ø
ý�Ñ���®���¬

¹ â#[$Ó]\_^ Øa`�Ô8`�Ü�Ñb\�Ñ.Ö�Ó]\c^�d_`�eQ^�Ô8`CÖ�d#^�f]fId�Öhg�`�ÔYikj&Õ_l8`3×ml!Ñ�`�ØVÙ+Ó�Ò�Ñ�Ó8`n`nd=Ö�dpom^�d_dq^�ÓxÕ#l�Ö�Ý�Ô8`ndq\�â
� â!r8^ Øs`�Ô8`�Ü�Ñt\�Ñ.Ö�Ó]\#^�dq`TÔ!Ñt\_^�Ý�Ý.ÖFou`�Ôwva`�â Ò�â.ßiÖFg�`nd�Ý�j8Ü�Ö�ÓI\x`nd_g�^ Õ�Ñ�g�`�Ô8`�Ü�Ñt\�Ñ.Ö�Ó8yAez^ ®�Ñ�Ó�Ò7Õ_l]^ Õ Ú Ó�Ô]`ndqe7Ñ�Ó8`'\DÕ_l8`

Ò�ÖK^�Ýb\#Ö�Ø2{,|�r%|}^�Ó�Ô>Ý.Ö�Ó�Ò�y�Õx`ndqe~\ Ú fIf2Ö�d�Õ/Ø:Ö�d#��J|��;â
� âDÛ!`�Ü�Ñt\�Ñ.Ö�Ó%yAez^ ®�Ñ�Ó�Ò�Õ_^ ®�`'\YÕ@ÖxÖFÝ.Ö�Ó�Ò�ß]e7Ñ�Ó!Ñte7Ñ���Ñ�Ó�Ò(Ñte�f�^�Ü�Õp^�Ó�ÔC^�Ýt\@Özdq`�Ô Ú Ü�Ñ�Ó�Ò�\ Ú f]f�Ö�d�Õ+Ø:Ö�dDÕ_l]`"���|�â
� â!�)ÖxÖ�ÔBÔ]`�Ü�Ñt\�Ñ.Ö�Ó]\�^�d_`�eQ^�Ô8`Qi�jMÕ_l8`<���|�ßJi Ú Õ�Ô�ÖNÓ�Ö�Õ�lI^'g�`�^�Ô8`'� Ú ^ Õx`&ÑtezfI^�Ü�Õ�Ö�Ó�\xj%\@Õx`'e Ô]`'\�Ñ.Ò�Óhß

Ü�Ö�ÓI\@Õxd Ú Ü�Õ�Ñ.Ö�Óiß]^�Ó�ÔKÖ�f7`ndq^ Õ�Ñ.Ö�Óhâ
�pl8`�\xf7`�Ü�Ñ��,ÜQf2Ö�Õx`�ÓxÕ�Ñt^�Ý�Ýtj Ú Ó]\_^ Øa`FÜ�Ö�ÓxÕxd�Ö�Ým^�Ü�Õ�Ñ.Ö�Ó]\)i�jMÕ_l�ÖK\x`KÑ�Ó5Õ_l8`F���|~\_^ Øa`�ÕAjEÜ�Ö�ÓIÕxd�Ö�Ým\@Õxd Ú Ü�Õ Ú d_`FÕ_l]^ Õ
Ü�Ö Ú Ý�Ô5Ý�`'^�ÔMÕ@Ö>Õ_l8`'\_`7Ò�`�Ó8`ndq^�ÝHd�Ñt\@®%\�^�d_`7Õ_l8`<���|�fId�Ö�Ò�dq^�ezez^ Õ�Ñ�Ü�d�Ñt\@®%\�âFá)Ó!Ü`7Ñ�Ô8`�ÓxÕ�Ñ��I`�ÔhßhÕ_l8`nj=e Ú \@Õ�i7`
`�Ý�Ñte<Ñ�Ó]^ Õx`�Ô&Ö�dYÜ�Ö�ÓxÕxd�Ö�Ý�Ý�`�Ô)- Ú \�Õ#Ý�Ñ.®�`�^�Ó�j Ú ÓI\_^ Øs`CÜ�Ö�ÓxÕxd�Ö�ÝJ^�Ü�Õ�Ñ.Ö�Ó]\�â

[!\�Ñ�Ó�ÒFÕ_l8`)d_`'\xf�Ö�Ó]\�Ñti!Ñ�Ý�Ñ.Õ�Ñt`'\�^�Ó!Ô8Ü�Ö�ÓxÕxd�Ö�Ý2^�Ü�Õ�Ñ.Ö�Ó]\)Ô8`�2Ó8`�Ô?Ø:Ö�d$Õ_l8`�Ü�ÖKe�f�Ö�Ó8`�ÓIÕ_\$Ö�Ø�Õ_l]`�\_^ Øa`�ÕAjNÜ�Ö�ÓIÕxd�Ö�Ý
\@Õxd Ú Ü�Õ Ú d_`�ß=Õ_l8`�r%��|,�Nà2y�iI^�\_`�Ô�d�Ñb\@®�^�Ó]^�Ý�j%\�Ñt\Q^�fIf!Ý�Ñ�`�ÔUÕ_l]`8Ø:Ö Ú d<Ò�`�Ó]`ndq^�Ý$ÕAj�fO`'\FÖ�ØCÑ�Ó]^�Ô]`'� Ú ^ Õx`NÜ�Ö�ÓIÕxd�Ö�Ý
^�Ü�Õ�Ñ.Ö�Ó]\�ß�ÖKe7Ñ.Õ@Õ�Ñ�Ó�Ò3Õ_l�ÖK\x`CÕ_l]^ ÕDÔ!Ñ�ÔHÓ�Ö�Õpez^ ®�`�\x`�ÓI\x`CØ:Ö�d=Õ_l8`�fI^�d�Õ�Ñ�Ü Ú Ýt^�dmd_`'\xf�Ö�Ó]\�Ñti!Ñ�Ý�Ñ.ÕUjTÖ�dYÔ�Ñ�ÔHÓ�Ö�Õ#Ñbe�fI^�Ü�Õ
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d�Ñt\�®,â��VÖ�^�Ü�Ü�ÖKe�f!Ý�Ñb\_lEÕ_l�Ñt\�ß+Õ_l8`>Ò�`�Ó8`nd�^�Ýcd_`'\xf�Ö�Ó]\�Ñti!Ñ�Ý�Ñ.Õ�Ñt`'\�e Ú \@Õzi7`�d_`�,Ó8`�ÔZÑ�ÓIÕ@Ö�e�Ö�dq`L\xf7`�Ü�Ñ��,ÜHÜ�Ö�ÓIÕxd�Ö�Ý
^�Ü�Õ�Ñ.Ö�Ó]\�â

|!\�^�Ó�`�%^�e�f,Ý�`�ßdÕ_l8`H×ml�Ñ�`�Ø/Ù�Ó�Ò�Ñ�Ó]`n`nd�Ñt\�d_`'\_f2Ö�ÓI\�Ñ�i!Ý�`)^�\CÕ_l]`7���|WØoÖ�d(Õ_l8`7Õx`�Ü�l�Ó�Ñ�Ün^�Ýu\@Õ_^�Ó�Ô]^�d�ÔI\�^�Ó�Ô
\xj%\@Õx`'e~dq`'� Ú Ñtd_`'e�`�ÓxÕ_\p^�Ó�ÔL^�Ý�ÝhÜ�l]^�Ó�Ò�`'\�ßOg�^�d�Ñt^�Ó�Ü`'\�ß]^�Ó!ÔLom^�Ñ�g�`ndq\=Õ@ÖFÕ_l8`�d_`'� Ú Ñ�d_`'ez`�ÓIÕ_\�ß]^�\YÓ�Ö�Õx`�ÔL`'^�d;Ý�Ñ�`nd�â
�pl8`CÜ�Ö�ÓxÕxd�Ö�ÝJ^�Ü�Õ�Ñ.Ö�Ó]\=Õ_l8`T×ml�Ñ�`�Ø]Ù�Ó�Ò�Ñ�Ó]`n`ndpl]^�\p^'g�^�Ñ�Ýt^�i,Ý�`"Õ@Ö<Ñte�f,Ý�`'e�`�ÓxÕ/Õ_l!Ñt\md_`'\xf�Ö�Ó]\�Ñti!Ñ�Ý�Ñ.ÕUjz^�d_`�¬

ã �VÖ<Ô8`ng�`�Ý�Ö�fißIe�Ö�Ó�Ñ�Õ@Ö�d�ß]^�Ó�ÔCez^�Ñ�ÓxÕ_^�Ñ�ÓKÕx`�Ü�l�Ó�Ñ�Ün^�ÝP\@Õ_^�Ó�Ô]^�d�ÔI\c^�Ó�ÔCf�Ö�Ý�Ñ�ÜjO�
ã RÓCÜ�Ö�Ö�d�Ô�Ñ�ÓI^ Õ�Ñ.Ö�Ó�oDÑ.Õ_l�f]d�Ö�Ò�dq^�ez\P^�Ó�Ô�f]d�Ö.-x`�Ü�Õ_\�ß Õ@Öp`'\@Õ_^�i,Ý�Ñt\_l)Ö�d�^�f]f]d�ÖFg�`�Õ_l8`�Õx`�Ü�l�Ó�Ñ�Ün^�Ý�d_`'� Ú Ñ�d_`'e�`�ÓxÕ_\
^�Ó!Ô�`�Ó]\ Ú d_`0Õ_l8`nj�^�d_`H`�Ó�ØoÖ�d�Ü`�Ô�^�Ó�Ô�Ñbe�f!Ý�`'e�`�ÓxÕx`�Ô"Ñ�Ó"Õ_l]`+f]d�Ö�Ò�dq^�eQ\P^�Ó�Ô�f]d�Ö.-x`�Ü�Õ_\uva`�Ó]\ Ú d_`�Õ_l8`�Ô]`'\�Ñ.Ò�Ó
Ñb\#Ü�ÖKe�f!Ý�Ñb^�ÓIÕmoDÑ.Õ_lHÕ_l]`�d_`'� Ú Ñ�d_`'e�`�ÓxÕ_\����

ã �VÖQ^�f]fId�Öhg�`�^�Ý�ÝiÜql]^�Ó�Ò�`'\#Õ@Ö7Õ_l8`(Ñ�Ó�Ñ.Õ�Ñt^�Ý,Õx`�Üql!Ó�Ñ�Ün^�ÝNdq`'� Ú Ñtd_`'e�`�ÓxÕ_\n�
ã �VÖQ^�f]fId�Öhg�`�^�Ý�Ý�g.^�d;Ñt^�Ó�Ü`'\�vaom^�Ñ�g�`ndq\�ß,Ô8`ng�Ñb^ Õ�Ñ.Ö�Ó]\�ß%`��Ü`nf�Õ�Ñ.Ö�Ó]\DÕ@Ö7Õ_l8`�d_`'� Ú Ñ�d_`'ez`�ÓIÕ_\n�
ã Ù�Õ�Ü â
��^ ®�Ñ�Ó�Ò,- Ú \�Õ+Ö�Ó8`"Ö�ØVÕ_l8`'\x`�ß�Õ_l8`"Ü�Ö�ÓxÕxd�Ö�Ý7d_`'\xf�Ö�Ó]\�Ñ�i!Ñ�Ý�Ñ�ÕAj3Õ@Ö7Ô8`ng�`�Ý.Ö�fiß]e�Ö�Ó!Ñ.Õ@Ö�d�ß8^�Ó�Ô�ez^�Ñ�ÓxÕ_^�Ñ�Ó&Õx`�Üql�Ó!Ñ�Ün^�Ý

\@Õ_^�Ó�ÔI^�d�Ô]\�^�Ó�ÔVf�Ö�Ý�Ñ�Üj�ßhÕ_l]`�d�Ñt\@®%\�vaf2Ö�Õx`�ÓxÕ�Ñt^�Ý�Ýtj8Ñ�Ó]^�Ô]`'� Ú ^ Õx`�Ö�d Ú Ó]\_^ Øa`�Ü�Ö�ÓIÕxd�Ö�ÝH^�Ü�Õ�Ñ.Ö�Ó]\��)Ñ�Ô8`�ÓIÕ�Ñ��I`�Ô Ú \�Ñ�Ó�Ò
r%�#à7|�r�Õx`nf ¹ Ñ�Ó�Ü�Ý Ú Ô8`�¬

¹ â!��`�Ó8`ndq^�ÝiÕx`�Ü�l�Ó�Ñ�Ün^�ÝP^�Ó�ÔL\_^ Øa`�ÕAjC\@Õ_^�Ó�ÔI^�d�Ô]\p^�d_`CÓ�Ö�ÕDÜd_`'^ Õx`�Ôhâ
� â#RÓ]^�Ô8`'� Ú ^ Õx`�\�Õ_^�Ó�Ô]^�d�Ô]\c^�Ó!ÔCd_`'� Ú Ñ�d_`'e�`�ÓxÕ_\p^�d_`CÜdq`'^ Õx`�Ôhâ
� â!r�Õ_^�Ó�Ô]^�d�Ô]\FÔ8`�Ò�dq^�Ô8`8Öhg�`ndHÕ�Ñte�`8Ô Ú `>Õ@Ö�`��Õx`nd;Ó]^�Ýpf]dq`'\_\ Ú d_`'\<Õ@Ö�o�`'^ ®�`�ÓfÕ_l8`'eKâ �pl8`Yf]d�Ö�Ü`'\_\7Ø:Ö�d
^�fIf]d�Öhg�Ñ�Ó�Ò7Ü�l]^�Ó�Ò�`'\YÑt\m��^hou`�Ôhâ

� â!r�Õ_^�Ó�Ô]^�d�Ô]\c^�dq`�Ó�Ö�ÕDÜ�l]^�Ó�Ò�`�Ô>ÖFg�`ndDÕ�Ñtez`�^�\#Õ_l8`�`�Ókg�Ñ�d�Ö�Ó]e�`�ÓxÕ#ÜqlI^�Ó�Ò�`'\�â
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Ø Ú Ó�Ü�Õ�Ñ.Ö�Ó]\=Ó�Ö�Õpi7`�Ñ�Ó�Ò)^�Ü�Ü�ÖKe�f!Ý�Ñt\ql8`�ÔKÖ�dDÜ�Ö�Ó%�2Ñ�Ü�Õ�Ñ�Ó�Ò�\@Õ_^�Ó�ÔI^�d�Ô]\ci7`�Ñ�Ó�Ò)f]d�Ö�Ô Ú Ü`�Ôhâ

/10s³20t´ µ�?FGwDN¶�BK·+Gw;=<+4�>¹¸+?�@A?C4�<u:¨º�DNB�G�<PBK@A47>#»�¼�B�GI<u?�@�DP<u?
ÞSl�Ñ�Ý�`�d�Ñb\@®e7Ñ�Õ�Ñ.ÒK^ Õ�Ñ.Ö�Ó�^�Ó�ÔBÜ�Ö�ÓIÕxd�Ö�ÝHe�`'^�\ Ú d_`'\�Ü�Ö Ú Ý�Ô=i7`�Ò�`�Ó8`ndq^ Õx`�ÔBØsd�ÖKe�Õ_l8`<Ý�Ñb\@Õ"Ö�Ømd�Ñt\@®%\)Õ_l8`'ez\x`�Ýtg�`'\�ß
Õ_l8`�^�f]f!Ý�Ñ�Ün^ Õ�Ñ.Ö�ÓFÖ�Ø1r�Õx`nf � Ö�Ø1r8�#à7|{Õ@Ö7Ñ�Ô8`�ÓxÕ�Ñ.Øaj7Ün^ Ú \x`'\JÖ�ØVÕ_l8`�d�Ñt\@®%\uoDÑ�Ý�Ý�l8`�Ý�fHÕ@Ö)f]d�Öhg�Ñ�Ô8`!i7`�Õ@Õx`nd#Ü�Ö�ÓIÕxd�Ö�Ý
e�`'^�\ Ú d_`'\�Ñ�ÓTÕ_l8`,\_^�e�`pom^'j©r%�DàO|�r�Õx`nf � f!Ýt^'j%\+^�\�Ñte7Ñ�Ýt^�d�d�Ö�Ý�`YÑ�Ó)fIlkj�\�Ñ�Ün^�Ý8\xj�\�Õx`'ez\�â2�J^ ®�Ñ�Ó�Ò"Õ_l]`pd_`'\xf�Ö�Ó%y
\�Ñ�i,Ñ�Ý�Ñ.ÕUjFÖ�Ø�Õ_l]`�r�j%\@Õx`'e½�P`�Ü�l�Ó�Ñ�Ün^�Ý]Þ�^�d_d�^�ÓIÕ�§DÖ�Ý�Ô8`nd)Õ@Ö�^�f]fId�Öhg�`)^�Ý�ÝJg.^�d�Ñb^�Ó�Ü`'\�^�Ó�ÔYom^�Ñ�g�`ndq\$Õ@Ö&Õx`�Üql�Ó!Ñ�Ün^�Ý
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Ô8`'\�Üd;Ñ�i7`�Ô&Ñ�ÓHÕ_l8`�Ó8`��Õ#Üql]^�f!Õx`nd�â

|yÒ�ÖK^�Ý�Ö�ØVÕ_l8`�{,|�r%|�d�Ñb\@®z^�Ó]^�Ý�j%\�Ñt\uo�^�\/Õ@Ö�Ô8`�Õx`ndqe<Ñ�Ó8`!o#l]^ Õ/Õ@ÖTÑ�Ó�Ü�Ý Ú Ô8`YÑ�Ó©^�f!Ýt^�Ó!Ó8`�Ô©\_fO`�Ü�Ñb^�ÝI^�\_\x`'\q\�y
e�`�ÓxÕ"Ö�Ø�Õ_l8`T��J|�`'^�d�Ý�jNÑ�ÓGÑ.Õ_\�`��Ñb\@Õx`�Ó�Ü`�â��VÖL^�Ü�Ü�ÖKe�f!Ý�Ñt\_lNÕ_l8`�\_^�e�`�Ò�ÖK^�ÝÐßhÕ_l]`z�?���Ò�d�Ö Ú fMÜn^ Õx`�Ò�Ö�d�Ñ��n`�Ô
Õ_l8`�Ñ�dHÑ�Ô8`�ÓxÕ�Ñ��I`�Ô�d�Ñt\@®%\Q^�\=v ¹ �FÑtezez`�Ô�Ñt^ Õx`�ß�v � �<Ý.Ö�Ó�Ò�y�Õx`ndqeKßYÖ�dVv � �FÜ�Ö�ÓxÕxd�Ö�Ý�Ýt^�i,Ý�`Yi�j�\@Õ_^�Ó�ÔI^�d�ÔeÖ�Ó8y�Ò�Ö�Ñ�Ó�Ò
f]d�Ö�Ü`'\_\x`'\�âH�pl8`'\x`CÜn^ Õx`�Ò�Ö�d;Ñ�`'\#o�`nd_`CÔ8`�2Ó8`�Ô>Ñ�ÓHÕ_l8`"Ø:Ö�Ý�Ý.ÖFoDÑ�Ó�Ò)om^'j2¬



���¿Å'�  D´�Æ6´�³���$�³$´�´u p$R³)�M±UµP� ² $'�cÆ�¯_´ ² ¶Y³,$ ² ±Y¸<µV·�µi¯_´u�5��°+¶Y±! #�N± ² ´�(=¯�$ ² ±$¸&µ�±!�_´$¯Y·K±Y³!"�¯_¶$´±Ç�$n�+È!È

�ezez`�Ô�Ñt^ Õx`CÜ�Ö�Ó�Ü`nd�Ó ¬�|YÓAÑbeze�`�Ô�Ñt^ Õx`�^�Ó�Ô�\ Ú iI\@Õ_^�ÓxÕ�Ñt^�Ý_Ü�Ö�Ó�Ü`nd�Ó5Õ_l]^ Õ�\_l�Ö Ú Ý�ÔVi7`�f�^�d�Õ"Ö�Ø�^
Ó]`'^�dxy�Õx`ndqe²^�\q\x`'\_\_e�`�ÓxÕ�â

É Ö�Ó�Ò�`ndxy�Õx`nd�ejÜ�Ö�Ó�Ü`nd�Ó ¬L|Ê\ Ú iI\@Õ_^�ÓxÕ�Ñt^�Ý=Ý.Ö�Ó�Ò�`ndxy�Õx`nd�e�Ü�Ö�Ó�Ü`nd�ÓeÕ_l]^ Õz\_l�Ö Ú Ý�Ô5f�Ö�Õx`�ÓxÕ�Ñt^�Ý�Ý�j5i7`
f�^�d�ÕdÖ�Ø�Ø Ú Õ Ú d_`u^�\_\x`'\_\_ez`�ÓIÕ_\�ßK^�\VÕ_l8`ud�Ñt\@®�oDÑ�Ý�Ý�Ñ�Ó�Üd_`'^�\x`+Öhg�`nd_Õ�Ñte�`+Ö�d]Ün^�Ó!Ó�Ö�ÕPi7`+`ng�^�Ý Ú ^ Õx`�Ô
oYÑ.Õ_l�Ö Ú Õ=Ø Ú Õ Ú d_`)®�Ó�ÖhoYÝ�`�Ô�Ò�`CÖ�Ø]Õ_l8`�\xj%\@Õx`'e�Ö�d#`�Ó�g�Ñ�d�Ö�Ó]ez`�ÓIÕci7`'l]^hg�Ñ.Ö�d4â

r�Õ_^�Ó�Ô]^�d�ÔKàHd�Ö�Ü`'\_\ ¬m|YÓ8Ñte�f�Ö�d�Õ_^�ÓxÕDÜ�Ö�Ó�Ü`nd�Ó8Õ_l]^ Õ,\ql�Ö Ú Ý�ÔCi7`�^�Ô!Ô8d_`'\_\x`�Ô?Õ_l8d�Ö Ú ÒKlY\@Õ_^�Ó�Ô]^�d�Ô
fId�Ö�Ü`'\q\x`'\�ß�\ Ú Üqlª^�\DÑ�ÓI\xf7`�Ü�Õ�Ñ.Ö�Ó]\�ß8dq^ Õ_l]`ndYÕ_l]^�Ó^�ÓY`��Õx`�Ó]\�Ñtg�`�\xf7`�Ü�Ñt^�ÝN^�\q\x`'\_\_e�`�ÓxÕ!f]d�Ö�Ü`y
Ô Ú d_`�â

�pl!Ñt\#Ün^ Õx`�Ò�Ö�d�Ñ��'^ Õ�Ñ�Ö�Ó=^�Ý�Ý.Öho�`�Ô?Ñ�Ô8`�ÓIÕ�Ñ�Øsj�Ñ�Ó�Òz^©ez^�Ó]^ Ò�`'^�i!Ý�`)\ Ú i�\x`�Õ#Ö�Ø2d�Ñt\�®�\=Õ@Ö�i7`�fI^�d�ÕYÖ�Ø0Õ_l8`�f,Ýt^�Ó�Ó8`�Ô
Ó8`'^�dxy�Õx`nd�e²d�Ñb\@®�^�\q\x`'\_\_e�`�ÓxÕ�^�Ó�Ô>Õ_l�ÖK\_`�Õ_l]^ Õ)Ü�Ö Ú Ý�ÔCom^�Ñ.ÕYØoÖ�d$Ø Ú Õ Ú d_`�^�\_\x`'\q\_e�`�ÓxÕ_\YÖ�d$Ü�Ö Ú Ý�ÔYiO`(Ü�Ö�ÓIÕxd�Ö�Ý�Ý�`�Ô
i�j<Ö�Ó%y�Ò�Ö�Ñ�Ó�Ò�fId�Ö�Ü`�Ô Ú d_`'\�â ¨ Ö�dp`�8^�e�f!Ý�`�ß�Ñ.ÕJÑt\JÑte�f�Ö�d�Õ_^�ÓxÕ/Õ@Ö)^�\q\x`'\_\=Ñtezez`�Ô�Ñt^ Õx`�Ý�j�Õ_l8`"Ô8`�Ò�dq`n`$Ö�Ø!¤�i Ú jkyLÑ�Ó]¥
Õ@Ö>Õ_l8`<���|�fId�Ö�Ò�dq^�eKâ7ÞaÑ.Õ_l�Ö Ú Õ�\ Ú Üql�\ Ú f]f�Ö�d�Õ�ßi���|lÜn^�Ó�Ó�Ö�Õ�i7`z\ Ú \@Õ_^�Ñ�Ó]`�Ô=^�Ó�ÔMÕ_l8`zd;Ñt\@®?Ö�ØJÔ]^�Ó�Ò�`nd�Ö Ú \
Ô8`�Ü�Ñt\�Ñ.Ö�Ó%yAez^ ®�Ñ�Ó�Ò7Ñt\#g�`nd_jLl�Ñ.ÒKliâ=á)Ó?Õ_l8`CÖ�Õ_l8`nd�l]^�Ó�Ôiß�Õ_l8`�^�i,Ñ�Ý�Ñ.ÕUjFÕ@Ö©�,Ó�ÔL^�fIf]d�Ö�f]d�Ñb^ Õx`�\ Ú Ü�Ü`'\_\�Ö�dq\#Õ@Ö&Õ_l8`
Ü Ú d_dq`�ÓIÕcom^�d_dq^�ÓxÕpl�Ö�Ý�Ô8`nd�\/Ñb\c^�Ý.Ö�Ó�Ò�`ndxy�Õx`ndqejÜ�Ö�Ó�Ü`nd�Ó>Ñ�Ô]`�ÓIÕ�Ñ���`�Ô&Ñ�ÓFÕ_l]`�r%�J|!�Nà2y�iI^�\x`�ÔLd�Ñt\@®Q^�ÓI^�Ý�j�\�Ñt\/Õ_l]^ Õ
o/Ö Ú Ý�Ô�iO`/Ô�Ñ��FÜ Ú Ý.ÕiÕ@Ö�^�\_\x`'\_\�`'^�d�Ýtj�Ñ�Ó(Õ_l8`u`��Ñt\@Õx`�Ó!Ü`/Ö�Ø!Õ_l8`/Ó]`noS���|ZÜ�Ö�ÓIÕxd�Ö�Ý�\�Õxd Ú Ü�Õ Ú d_`�â1�pl8`�f7`nd�Ø:Ö�dqez^�Ó�Ü`
Ö�Ø#Õ_l8`HÜ Ú d_dq`�ÓIÕ(Õx`�Üql�Ó�Ñ�Ün^�Ýuom^�d_dq^�ÓxÕ)l�Ö�Ý�Ô8`ndq\�ß]Ø:Ö�d�`�%^�e�f,Ý�`�ß�Ñt\(Ö�Ó8`FØ¿^�Ü�Õ@Ö�d�Õ_l]^ Õ�oDÑ�Ý�ÝHl]^'g�`C^�ÓEÑte�fI^�Ü�Õ(Ö�Ó
o#l8`�Õ_l]`nd#Õ_l8`�e�ÖK\@Õ,� Ú ^�Ý�Ñ��I`�Ô�f7`�Ö�f!Ý�`�oDÑ�Ý�ÝIom^�ÓIÕDÕ_l8`m-@Ö�i?Ñ�ÓHÕ_l8`CØ Ú Õ Ú dq`�â

/10s³20sË Ì�DPR�ÍH479�@A?.DP<u?CÎ@�BK·ÐÏ!9K4�:H@�BK@�DP<H47>#ºQ9KDPMN9K4�RSRÑ4OBK@ATVÒ=@U?FÓ ;=<H4�>¹¸+?�@A?LÏ!GITk·H<H@UÔ1Õ+GI?
�pl8`&Õxdq^�Ô�Ñ�Õ�Ñ.Ö�Ó]^�Ýud�Ñt\@®�^�Ó]^�Ýtj�\�Ñb\�f7`nd�Ø:Ö�dqe�`�Ô5ikj�{,|�r%|�Ö�ÓE���|�Ñ�Ô8`�ÓxÕ�Ñ��I`�Ô�^�i�Ö Ú Õ ¹ ��� d;Ñt\@®%\�â=�pl8`�e�Ö�d_`
d�Ñ.Ò�Ö�d�Ö Ú \�ß2\@Õxd Ú Ü�Õ Ú d_`�Ô±r%�J|!�Nà2y�iI^�\x`�Ôw^�Ó]^�Ýtj�\�Ñb\�ÖfÔ�Ö�Ó8`FÑ�Ó�Ô8`nf7`�Ó�Ô8`�ÓxÕ�Ý�jV^�Ó�Ô�oDÑ.Õ_l�Ö Ú Õ�^�Ókj5®�Ó�ÖhoDÝt`�Ô�Ò�`FÖ�Ø
Õ_l8`�dq`'\ Ú Ý.Õ_\=Ö�Ø_Õ_l8`�{,|�r%|}f]d�Ö�Ü`'\_\�ÖfÑ�Ô8`�ÓIÕ�Ñ��I`�Ô�^�i2Ö Ú Õ ��×�� d�Ñb\@®�\�ß]^�Ý�ÝhÕ_l8`�d;Ñt\@®%\=Ñ�Ô8`�ÓxÕ�Ñ��I`�Ô�i�j�{!|�r%|}f!Ý Ú \
^�Ô�Ô�Ñ�Õ�Ñ.Ö�Ó]^�Ý�Ö�Ó8`'\�â�|�\_eQ^�Ý�Ý�fI^�d�ÕdÖ�Ø�Õ_l8`+Ô�Ñ�«O`nd_`�Ó!Ü`+o�^�\�d_`�Ýb^ Õx`�ÔCÕ@Ö$Õ_l8`+Ü�Ö�Ó]\�Ñ�Ô8`ndq^ Õ�Ñ.Ö�Ó�ikj"Õ_l8`cr%��|,�Nà?Ò�d�Ö Ú f
Ö�Ø�e7Ö�d_`=Ü�ÖKe�f�Ö�Ó8`�ÓIÕ_\0Ñ�Ó�Õ_l8`c\_^ Øa`�ÕAjTÜ�Ö�ÓxÕxd�Ö�Ý]\@Õxd Ú Ü�Õ Ú d_`�ß�\ Ú Ü�l�^�\_Õ_l8`c{,|�r%|�^�ÔIe7Ñ�Ó�Ñt\�Õxdq^ Õ@Ö�d�ß�×/Ö�Ó�Ò�d_`'\_\�ß�^�Ó�Ô
Õ_l8`3Ù2�%`�Ü Ú Õ�Ñ�g�`�*�dq^�Ó!Üql5v:ÞSl�Ñ.Õx`�§DÖ Ú \x`F�;âc�pl8`nd_`�Ñb\DÓ�Özom^'jKÕ@Ö&Ô8`�Õx`ndqe7Ñ�Ó8`�o#l8`�Õ_l]`ndDÕ_l8`CÖ�Õ_l]`nd!^�Ô�Ô!Ñ.Õ�Ñ.Ö�Ó]^�Ý
d�Ñt\�®�\3Ñ�Ô8`�ÓxÕ�Ñ��I`�Ô�ikjBÕ_l8`Cr8�J|!�8à+y�iI^�\x`�Ôwf]d�Ö�Ü`'\_\�o�`nd_`C\�Ñte�f!ÝtjVe<Ñt\_\x`�ÔSÑ�ÓBÕ_l8`C{,|�r%|~^�Ó]^�Ýtj�\�Ñb\�Ö�d)o�`nd_`
Ô�Ñt\�Ün^�d�Ô8`�ÔHØ:Ö�d#\@ÖKe�`�dq`'^�\@Ö�Óhâ

�pl]`©{!|�r%|¢^�ÓI^�Ý�j�\�Ñt\CÔ�Ñ�ÔBÓ�Ö�Õ(Ñ�Ó�Ü�Ý Ú Ô8`z^8Ün^ Ú \_^�Ý�^�Ó]^�Ý�j%\�Ñt\�Ö�Ø=Õ_l8`Qd�Ñb\@®�\�^�Ó�ÔAÕ_l Ú \3Ó�Ö8Ü�ÖKezfI^�d�Ñt\@Ö�ÓBÑt\
f�ÖK\_\�Ñ�i,Ý�`�âP�pl8`�ÑtddÒ�ÖK^�Ý%om^�\_Õ@Ö)Ô]`�Õx`ndqe7Ñ�Ó8`uo#l]^ Õ1\_l�Ö Ú Ý�Ô�i7`/Ñ�Ó�Ü�Ý Ú Ô8`�Ô�Ñ�Ó�Õ_l]` Ú f�Ü�ÖKe<Ñ�Ó�Ò#��J|±d�Ñt\@®�^�\_\_`'\_\_e�`�ÓxÕ
f]d�Ö�Ü`'\_\p^�Ó!ÔKÕ_l Ú \co�^�\DÓ]^�d_d�ÖFou`ndYÕ_l]^�ÓKÕ_l8`�r8�J|!�8àmÔ8`'e�Ö�Ó]\�Õxdq^ Õ�Ñ.Ö�ÓCd�Ñb\@®©^�Ó]^�Ýtj�\�Ñb\m`«2Ö�d�Õ�â

Ø�ÙxÚ Û�Ü�ÝkÞwß)à,á�ß)Ü+Ü+âNá�ß)à}ã}ä�å�æ+á_åmÝ�çÜ+æPè�ß�áqæ2ãpé�ä�ê�ëIìOÜuíïîVðÑè)ãcâNíñãcæ2ÜHò�ì7áqæ2ãpé�ä�ãcó'Ü1ì%ê
ãpß)ôõì�è)Ü¢ö¯áqå+÷�÷øçYâ�ãcà,Ü+ô)ê

�pl8`�f]d_`ng�Ñ.Ö Ú \�\x`�Ü�Õ�Ñ�Ö�ÓMÔ8`'\�Üd�Ñ�i7`'\YÕ_l8` Ú \x`3Ö�Ømr%�DàO|^Ö�ÓNÕ_l8`�ez^�Ó]^ Ò�`'e�`�ÓxÕ�\@Õxd Ú Ü�Õ Ú d_`3Ö�Øu^�ÓGÖ�d�ÒK^�Ó�Ñt�'^ Õ�Ñ.Ö�Ó
Õ_l8`DÔ]`ng�`�Ý.Ö�fI\H^�Ó!Ô�Ö�f7`ndq^ Õx`'\ul!Ñ.ÒKl%y�Õx`�Üql©\xj%\@Õx`'ez\�âHr%�#à7|S^�Ó�Ô�Ö�Õ_l]`nd�ÕAj�f7`'\�Ö�Ø�^�Ó]^�Ý�j%\�Ñt\H^�d_`pf�Ö�Õx`�ÓIÕ�Ñb^�Ý�Ý�j)^�Ýt\@Ö
^�f]f!Ý�Ñ�Ün^�i!Ý�`$Õ@ÖQ\@Ö�Ü�Ñt^�ÝN\xj%\@Õx`'ez\�âH�pl�Ñt\m\x`�Ü�Õ�Ñ�Ö�ÓLf]d�ÖFg�Ñ�Ô8`'\c^�ÓC`�8^�e�f!Ý�` Ú \�Ñ�Ó�Ò)fIl]^�dqeQ^�Ü` Ú Õ�Ñ�Ün^�ÝN\_^ Øa`�ÕAj�â

×/Ö Ú Õ Ú d�Ñ�`nd�l]^�\�f7`nd�Ø:Ö�dqe�`�Ôª^Yr%�J|!�Nà2y�iI^�\x`�ÔMÜn^ Ú \_^�Ý2^�Ó]^�Ý�j%\�Ñt\YÖ�Ø�Õ_l8`�Ñ�Ó!Ü�Ñ�Ô8`�ÓxÕ_\!^�\q\@Ö�Ü�Ñb^ Õx`�ÔVoDÑ.Õ_lNÕ_l8`
Ñ�ÓxÕxd�Ö�Ô Ú Ü�Õ�Ñ.Ö�Ó�^�Ó�Ô�oDÑ.Õ_l�Ô]dq^'om^�Ý!Ö�ØPù$Ñ.Öh�k�=Â � � Ä�â/á)Ó!Ü`YÕ_l8`"Ün^ Ú \_`'\JÖ�ØJ\ Ú Ü�lHÝ.ÖK\_\x`'\m^�d_`"Ô8`�Õx`ndqe<Ñ�Ó8`�Ôhß�Üql]^�Ó�Ò�`'\
Ó8`n`�ÔGÕ@ÖLi7`�ez^�Ô8`�Õ@ÖCfId_`ng�`�ÓIÕ�^�d_`�Ü Ú d_d_`�Ó!Ü`�â��ª^�Ó�jV\ Ú Ò�Ò�`'\�Õ�Ñ.Ö�Ó]\"Ø:Ö�d�ÜqlI^�Ó�Ò�`'\�^�\�^�d_`'\ Ú Ý.Õ)Ö�Ø+Õ_l]`�ù$Ñ.Öh�k�
Ý.ÖK\_\_`'\mv:Ø:Ö�d1`�%^�ezf!Ý�`�ß]ÂúÀ�ß�À�À�ß�û'À � ß�û'ü � Äa�PlI^'g�`mi7`n`�Ó�fId�Ö�f�ÖK\x`�ÔhâJ|YØ:Õx`nd]Õ_l]`uù)Ñ.Ö'����d_`�Ün^�Ý�ÝÐß Õ_l8d_`n`cez^�Ñ�Ó�d_`nf�Ö�d�Õ_\
o�`nd_`copd�Ñ.Õ@Õx`�Ó�i�j�Õ_l8`,�)Öhg�`nd�Ó]ez`�ÓIÕH|$Ü�Ü�Ö Ú ÓxÕ_^�i!Ñ�Ý�Ñ�ÕAjTá!�FÜ`�v���|Dá��mÂýÃ � Ä�ßIÕ_l8`cþ�ÓI\@Õ�Ñ.Õ Ú Õx`JÖ�Ø��`�Ô�Ñ�Ü�Ñ�Ó8`�vaþ�á��=�
Â�û'À.Ä�ß�^�Ó!ÔTÖ�Ó8`#Ü�ÖKeze7Ñt\q\�Ñ.Ö�Ó8`�Ô)i�j��`nd�Ü_ÿ2â+�pl8`mf Ú i!Ý�Ñ�Ün^ Õ�Ñ.Ö�Ó(Ö�Ø2Õ_l8`'\x`cd_`nf�Ö�d�Õ_\0Ý�`�ÔTÕ@Ö"ÕUo+Ö�o�^hg�`'\�Ö�Ø�Üql]^�Ó�Ò�`'\�ß
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Õ_l8`Q�Idq\@ÕCÑ�Ó!Ñ.Õ�Ñt^ Õx`�Ô=oDÑ�Õ_l�Ñ�ÓNÕ_l8`��_Ûp|²^�Ó�ÔMÕ_l8`�\x`�Ü�Ö�Ó�Ô�i�jB×/Ö�Ó�Ò�dq`'\_\�Ñ�ÓAÕ_l8`7Ø:Ö�dqe\Ö�Øc^?Ó]`no \x`�Õ(Ö�Ø�d Ú Ý�`'\
Ün^�Ý�Ý�`�Ô��_Ûp|!|,|¨v��_Ûp|�|,e�`�Ó!Ô]e�`�ÓxÕ_\�|$Ü�Õ��;â�×/Ö Ú Õ Ú d;Ñ�`ndFÂ � � ß ��� Ä8oDÑ.Õ_l3Ñ�Ó8f Ú Õ_\dØsd�ÖKe�Ö�Õ_l]`ndq\�� Ú \x`�Ô(Õ_l8`mù$Ñ.Öh�k�
`ng�`�ÓxÕ_\CÕ@Ö?Ô8`'e7Ö�Ó]\@Õxdq^ Õx`Ql�ÖhocÕ_l8`'\_`�f]d�Ö�f�ÖK\x`�Ô=^�Ó�ÔMÑtezf!Ý�`'e�`�ÓxÕx`�ÔVf�Ö�Ý�Ñ�ÜjY^�Ó�Ô=\�Õxd Ú Ü�Õ Ú dq^�Ý0Ü�l]^�Ó�Ò�`'\(Ü�Ö Ú Ý�Ô
i7`�^�Ó]^�Ý�j��n`�ÔKÕ@Özf]dq`�Ô�Ñ�Ü�ÕJÕ_l8`�Ñ�dpf�Ö�Õx`�ÓxÕ�Ñt^�Ý�`«7`�Ü�Õ�Ñ�g�`�Ó8`'\_\ Ú \�Ñ�Ó�Òzr8�J|!�8à]â

/10���0�� Ï�·+Gw» �PGI<JBK?"!2Õ+9K9KDJÕH<H:u@A<HMÑBK·HG�;VÍuÍH9KD#�O4�>!4�<H:�$¾@�BK·H:+9�48Î�4�>,DN¶&%�@ADI¼1¼
ù)Ñ.Ö'���5v ú Ö�Øa`�Ü�Ö'��Ñ�iO�YÑt\,^zf]d_`'\�Üd�Ñ�f�Õ�Ñ.Ö�ÓN×#á(',y � Ñ�Ó]l�Ñ�i!Ñ�Õ@Ö�dpez^�Ó Ú Øa^�Ü�Õ Ú dq`�ÔYi�jC�Y`nd�Üqÿ,â,þgÕ,o�^�\�^�f]fId�Öhg�`�Ôikj
Õ_l8`���ÖxÖ�ÔQ^�Ó!Ô<Û!d Ú Ò�|$Ô]e7Ñ�Ó�Ñt\@Õxdq^ Õ�Ñ�Ö�ÓLv��]Û#|���Ñ�ÓQ�ª^'jLû'ü�ü�ü�^�Ó�ÔQo�^�\uoDÑ�Ô8`�Ýtj Ú \x`�Ô<ØoÖ�dufI^�Ñ�ÓzeQ^�Ó]^ Ò�`'e�`�ÓxÕ�ß
f]d�Ñbez^�d�Ñ�Ý�jHØad�ÖKe ÖK\@Õx`�ÖK^�d�Õ_l]d�Ñ.Õ�Ñt\�â�ù)Ñ.Ö'���om^�\"Ö�Ó8`�Ö�Ø+Õ_l8`zez^F-@Ö�d�\@Ö Ú d�Ü`'\)Ö�Ø�d_`ng�`�Ó Ú `�Ø:Ö�d��Y`nd�ÜqÿVo#l�Ñ�Ý�`(Ö�Ó
Õ_l8`�ez^�d_ÿ�`�Õ*)�þ�Õ�o�^�\�eQ^�d_ÿ�`�Õx`�ÔMÑ�ÓVe�Ö�d_`TÕ_l]^�Ó,+ � Ü�Ö Ú ÓxÕxd�Ñ�`'\�oYÑ.Õ_lYo/Ö�d�Ý�Ô]oDÑt\x`�\_^�Ý�`'\)Õ@Ö�Õ_^�Ý�Ñ�Ó�Ò.- � â × i!Ñ�Ý�Ý�Ñ�Ö�Ó
Ñ�Ó �����K� â

þRÓ�r�`nf!Õx`'e�i7`nd�ß ����� � ß+�Y`nd�Üqÿ=g�Ö�Ý Ú ÓxÕ_^�d�Ñ�Ý�jªoDÑ.Õ_l!Ô8d_`noõÕ_l8`<Ô]d Ú Ò>Øad�ÖKe�Õ_l8`�ez^�d_ÿ�`�Õ�iO`�Ün^ Ú \x`7Ö�Øp\_^ Øa`�ÕAj
Ü�Ö�Ó�Ü`nd�ÓI\*)��#l8`�Ô8d Ú Òzo�^�\!\ Ú \_fO`�Ü�Õx`�Ô>Õ@Ö&Ñ�Ó!Üd_`'^�\x`CÕ_l8`�d�Ñt\xÿ&Ö�Ø�Ün^�d�Ô�Ñ�Öhg�^�\�Ü Ú Ýt^�d,`ng�`�ÓIÕ_\�v¿l8`'^�d�Õ!^ Õ@Õ_^�Ü_ÿ%\�^�Ó�Ô
\@Õxd�Ö�ÿ�`F�(Ø:Ö�dTÕ_l8`�fI^ Õ�Ñ�`�ÓxÕ_\(Õ_^�ÿ�Ñ�Ó�ÒGÑ.ÕTÝ.Ö�Ó�ÒNÕx`ndqe ^ Õ�l�Ñ.ÒKlSÔ�ÖK\_^ Ò�`'\�â=ù)Ñ.Ö'���5om^�\3Ö�Ó8`HÖ�Ø#Õ_l8`�e�ÖK\@Õ)oDÑ�Ô]`�Ý�j
Ú \x`�ÔBÔ8d Ú ÒK\�`ng�`ndTÕ@Öi7`zoDÑ�Õ_l�Ô8dq^hoDÓMØad�ÖKe�Õ_l]`©ez^�d_ÿ�`�Õ�âª|YÜ�Ü�Ö�d;Ô�Ñ�Ó�Ò>Õ@ÖV^�Ó5`nf!Ñ�Ô8`'e7Ñ�Ö�Ý.Ö�Ò�Ñ�Ün^�Ý+\@Õ Ú Ô8jMÔ�Ö�Ó8`
i�j�!dq^�l]^�eKß�^�Ó"�_Ûp|�\�Ü�Ñt`�ÓIÕ�Ñt\�Õ�ßIù)Ñ.Ö'���l]^�\,i7`n`�Ó^�\_\�Ö�Ü�Ñt^ Õx`�ÔªoDÑ�Õ_lYe�Ö�d_`3Õ_l]^�Ó � Ãxß ����� l8`'^�d�Õ!^ Õ@Õ_^�Ü_ÿ%\"Ö�d
Ô8`'^ Õ_l]\�^�Ó�Ô�ez^hjViO`<Õ_l8`�¤x\�Ñ�Ó�Ò�Ý�`TÒ�d_`'^ Õx`'\@ÕTÔ8d Ú ÒL\_^ Øa`�ÕAjAÜn^ Õ_^�\�Õxd�Ö�fIl8`&Ñ�ÓMÕ_l8`Ql!Ñt\@Õ@Ö�d_j8Ö�Ø/Õ_l!Ñt\CÜ�Ö Ú ÓxÕxd_jGÖ�d
Õ_l8`�l!Ñt\@Õ@Ö�d_jFÖ�ØVÕ_l8`�o+Ö�d�Ý�Ô]¥LÂýÃ�À.Ä�â

�pl]`(Ñte�f�Ö�d�Õ_^�ÓxÕ#� Ú `'\@Õ�Ñ.Ö�Ó?Õ@Ö©i7`3Ü�Ö�Ó]\�Ñ�Ô8`ndq`�Ô?Ñt\,l�Öho�Ô�Ñ�ÔL\ Ú Üqlª^FÔI^�Ó�Ò�`nd�Ö Ú \YÔ8d Ú Ò7Ò�`�Õ)Ö�Ó8Õ_l8`�eQ^�d_ÿ�`�Õ
^�Ó�Ô=\@Õ_^hjMÕ_l8`nd_`z\@Ö>Ý�Ö�Ó�Ò>Ô8`'\xf!Ñ�Õx`�om^�d�Ó�Ñ�Ó�ÒK\)Ö�ØufId�Ö�i!Ý�`'ez\�^�Ó�Ô�l�Öho^Ün^�ÓAÕ_l�Ñt\)ÕAj�f7`7Ö�ØJÝ.ÖK\_\�i7`z^'g�Ö�Ñ�Ô]`�ÔAÑ�Ó
Õ_l8`CØ Ú Õ Ú dq`�â

�pl]`�ez^F-@Ö�d,`ng�`�ÓxÕ_\$Õ_l]^ Õ$Ö�Ü�Ü Ú dqd_`�Ô8Ñ�ÓKÕ_l�Ñt\,\_^ ÒK^�\@Õ_^�d�Õ#oYÑ.Õ_l>Õ_l8`3Ô�Ñt\�Ü�ÖFg�`nd_j>Ö�Ø0Õ_l8`�ù$Ñ�Ö'���e�Ö�Ý�`�Ü Ú Ýt`�Ñ�Ó
û'ü�ü � âu�`nd�ÜqÿL\@Ö Ú ÒKlxÕ/�_Ûp|�^�f]f]d�ÖFg.^�ÝdÑ�ÓC{DÖFg�`'e�i7`nd�û'ü�ü0+�â
þRÓ)�^hj©û'ü�ü�ü$Õ_l8`1�_Ûp|Ñ^�fIf]d�Öhg�`�Ô�ù)Ñ.Ö'���(Ø:Ö�d_Õ_l8`�d_`�Ý�Ñ�`�Ø�Ö�Ø�ÖK\�Õx`�ÖK^�d�Õ_l8d�Ñ.Õ�Ñb\�\_j�e�f!Õ@ÖKez\1^�Ó�Ô�eQ^�Ó]^ Ò�`'e�`�ÓxÕ

Ö�ØP^�Ü Ú Õx`�fI^�Ñ�Óhâ2{DÖ�i�Ö�Ô8jzl]^�Ô�\ Ú Ò�Ò�`'\@Õx`�ÔHÕ_lI^ Õ+Õ_l8`�×#á2',y � Ñ�ÓIl�Ñ�i!Ñ.Õ@Ö�d�\+^�d_`�e�Ö�d_`�`«O`�Ü�Õ�Ñtg�`$Õ_lI^�ÓFÕ_l]`)Ü�Ýb^�\_\�Ñ�Ü
{�r%|#þRÛ�rZÑ�Ó±d_`�Ý�Ñt`ng�Ñ�Ó�Ò�fI^�Ñ�Óhßmi Ú Õ<Õ_l8`�Ñ�d�\x`�Ý�Ý�Ñ�Ó�Ò�f�Ö�Ñ�ÓxÕQl]^�ÔÑiO`n`�ÓmÕ_l]^ Õ&Õ_l8`nj�o�`nd_`NÝt`'\_\FÝ�Ñ�ÿ�`�Ý�jEÕ@ÖSÜn^ Ú \x`
i!Ý�`n`�Ô!Ñ�Ó�Ò©^�Ó!ÔGÖ�Õ_l8`ndCÔ�Ñ.Ò�`'\@Õ�Ñtg�`3Õxd�^�Ü�Õ�Ü�ÖKe�f!Ý�Ñ�Ün^ Õ�Ñ.Ö�Ó]\�â��pl]`��_Ûp|¯om^�\"Ó�Ö�Õ"Ü�Ö�Ó�g�Ñ�Ó�Ü`�Ô=^�Ó!ÔVd_`'� Ú Ñ�d_`�Ô8Õ_l]^ Õ
Õ_l8`�Ô]d Ú Ò�Ün^�d_d_j�^�om^�d�Ó�Ñ�Ó�ÒTÖ�Ó>Ñ�Õ_\#Ýt^�i7`�Ý�^�i�Ö Ú Õcf�ÖK\_\�Ñ�i!Ýt`$Ô�Ñ�Ò�`'\@Õ�Ñ�g�`�f]d�Ö�i,Ý�`'ez\�â2*�j&Û!`�Ü`'e�i7`nd�ßIù)Ñ.Ö'���Ll]^�Ô
e�Ö�d_`�Õ_l]^�Ó � �43 Ö�Ø]Õ_l8`�Ó]`no f]d_`'\�Üd;Ñ�f�Õ�Ñ.Ö�Ó]\/Ñ�Ó>Ñ�Õ_\=Ü�Ýt^�\_\�â

þRÓNÖ�d�Ô8`nd)Õ@ÖCg.^�Ý�Ñ�Ô]^ Õx`3Õ_l8`�Ñ�d"Ü�Ýt^�Ñtez\�^�i�Ö Ú Õ!d�Ö�Øa`�Ü�Ö'��Ñ�i�l]^'g�Ñ�Ó�Ò&Øa`nou`ndCÔ�Ñ�Ò�`'\@Õ�Ñ�g�`�\xj%\@Õx`'e�Ü�ÖKe�f!Ý�Ñ�Ün^ Õ�Ñ.Ö�Ó]\�â
�`nd�Ü_ÿ�Ýt^ Ú Ó!Üql8`�Ô�\@Õ Ú Ô�Ñ�`'\]Õ@Ö�f]d�ÖFg�`#Õ_l8`�Ñ�d0Ô8d Ú ÒK\2\_l�Ö Ú Ý�Ô3Ó�Ö�Õ2iO`=Ý Ú e�f7`�Ô�oYÑ.Õ_l3Ö�Õ_l8`ndH{�r%|#þRÛ�r2âK�pl8`c\@Õ Ú Ô�Ñ�`'\
iI^�Üqÿ��Idq`�Ôhâ

þRÓ.5K^�Ó Ú ^�d_jVû'ü�ü�ü�ßIi7`�Ø:Ö�d_`�ù$Ñ�Ö'����om^�\p^�f]f]d�Öhg�`�ÔhßI�`nd�Üqÿ�\�Õ_^�d�Õx`�ÔL^�Õxd�Ñb^�Ý2Ün^�Ý�Ý�`�ÔCù!þx�Cá ú vaù$Ñ�Ö'���Y��^�\�y
Õxd�Ö�Ñ�ÓxÕx`'\@Õ�Ñ�ÓI^�Ý�á Ú Õ�Ü�ÖKe�`'\ ú `'\x`'^�d�Ü�l��&Õ@ÖeÜ�ÖKezfI^�d_`AÕ_l8`=`�&Ün^�Üj ^�Ó�Ô�^�Ô8g�`ndq\x`�`«O`�Ü�Õ_\8Ö�Ø�d�Ö�Øs`�Ü�Öh��Ñ�i}^�Ó�Ô
Ó]^�f]d�Ö'�%`�Óhß#^�ÓfÖ�Ý�Ô8`ndKÓ�Ö�Ó]\�Õx`nd�Ö�Ñ�Ô]^�Ý,^�ÓIÕ�Ñ�yLÑ�Ó%��^�ezez^ Õ@Ö�dqjeÔ8d Ú ÒBÖ�dC{�r%|,þRÛ(â�þRÓÑ�ª^�d�Üql ������� ß��`nd�Ü_ÿ�^�Ó%y
Ó�Ö Ú Ó!Ü`�ÔCÕ_l]^ Õ]Õ_l8`Hù!þ_�Cá ú Õxd�Ñt^�Ýkl]^�Ô�\ql�ÖhoDÓ�Õ_l]^ Õ�ù$Ñ.Öh�k��om^�\1\_^ Øa`ndVÖ�Ó(Õ_l8`+Ô!Ñ.Ò�`'\@Õ�Ñ�g�`+Õxdq^�Ü�ÕVÕ_lI^�Ó(Ó]^�fId�Ö'�%`�Óhß
i Ú Õ$Ñ.ÕYÔ�Ö Ú i!Ý�`�Ô?Õ_l8`�d;Ñt\xÿHÖ�Ø�Ün^�d�Ô�Ñ�Öhg�^�\�Ü Ú Ýt^�d!f]d�Ö�i!Ýt`'ez\�â#�`nd�Ü_ÿ^�d�Ò Ú `�ÔNÕ_l]^ Õ$Õ_l8`3Ñ�Ó�Üd_`'^�\x`�Ôd�Ñt\xÿ�d_`'\ Ú Ý.Õx`�Ô
Ó�Ö�Õ+i7`�Ün^ Ú \_`#ù)Ñ.Ö'���7Ün^ Ú \x`�Ô7Õ_l]`YÜn^�d�Ô�Ñ�Öhg�^�\�Ü Ú Ýt^�duf]d�Ö�i!Ý�`'eQ\1i Ú Õ�Õ_l]^ ÕJ×�`�Ý�`ni]d_`�Yv:Õ_l8`YÓ]^�f]d�Öh��`�Ó Ú \x`�Ô<Ñ�Ó�Õ_l8`
Õxd�Ñt^�Ýa�2f]d�Ö�Õx`�Ü�Õx`�ÔC^ ÒK^�Ñ�Ó]\@ÕJÕ_l8`'eKâ+�`nd�ÜqÿFÜ�Ö�ÓxÕ�Ñ�Ó Ú `�ÔFÕ@Ö�e7Ñ�Ó�Ñte7Ñ��n` Ú Ó�Ø¿^'g�Ö�dq^�i!Ýt`#�,Ó!Ô�Ñ�Ó�ÒK\�ØoÖ�dmù)Ñ.Ö'��� Ú f&Õ@Öz^
e�Ö�ÓxÕ_lCi7`�ØoÖ�dq`�oDÑ.Õ_l�Ô8d�^'oDÑ�Ó�Ò3Ñ.Õ=Øad�ÖKe�Õ_l]`�ez^�d_ÿ�`�ÕDÑ�Ó ����� � â

|$Ó�Ö�Õ_l8`nd)\@Õ Ú Ô8j�ß2|$Ûcù1|,{!�J|#�"Ù#ß2om^�\�\�Õ_^�d�Õx`�Ô5\�ÖxÖ�Ó�^ ØoÕx`ndTÕ_l8`�ù!þx�Cá ú Õxd;Ñt^�ÝÐâL|$Ûcù�|!{!�J|#�)Ù l]^�Ô
Õ_l8`)\_^�e�`TÒ�ÖK^�Ý2^�\�ù!þx�Cá ú ßOi Ú Õ$Õ_^�d�Ò�`�Õx`�ÔGÖK\@Õx`�ÖK^�d�Õ_l8d;Ñ.Õ�Ñt\!o#l�Ñ�Ýt`�ù!þx�Cá ú o�^�\$Ø:Ö�d!d�l8` Ú ez^ Õ@Ö�Ñ�ÔV^�d�Õ_l]d�Ñ.Õ�Ñt\�â
6�798;:*<�=0>@?A=CBD>E=CFG?IHKJMLC>�L	JD:C=ONCP4PG?QPGRO>#8S:O8SBT<VUWJMUXLC>@UWYZFGJD[0>�L\JD:�PGROJDU]UW>@Y^PGJM?S:_JD:CY@BDN`LCJD:Cacb�F�de*P�8S:gfXJD:Ohi>@BDU�PG>@JD:4jAkS?ARO:gl�RC?Am28SU@jkA?SRO:2n�8IFWFG?ABDBoj`798IFGai8IFG>ZPpe*PWFGJM:CaSqr>@BDBM?�s�jKb�F�dt7�>@aARO8S:1b	JD>ZFGhKU@j*b�F�dtu#FGNOYZ>pvwUG8IPx<*jib	8IHKJML_yzJD>ZFG{SjK8S:OL|HA8IFGJD?ANOUt?;PGRO>ZFwFG>@HKJD>Zs�>ZFGU@d
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|$Ý.Õ_l�Ö Ú ÒKlUÕ_l]`|$Ûcù�|!{!�J|#�)Ù Õxd;Ñt^�ÝDÔ�Ñ�ÔUÔ8`'e�Ö�Ó]\@Õxd�^ Õx`?Õ_l]^ Õ©ù$Ñ.Öh�k��om^�\©\q^ Øs`ndFÖ�ÓZÕ_l8`NÔ�Ñ.Ò�`'\@Õ�Ñ�g�`?Õxdq^�Ü_ÿ
Õ_l]^�Ó8Ó]^�f]d�Öh��`�Óhß,Ñ.Õ#Ø¿^�Ñ�Ý�`�ÔHÕ@Ö©\ql�Öho�Õ_l]^ Õ#d�Ö�Øa`�Ü�Ö'��Ñ�iªl]^�ÔY^�ÓkjC^�Ô8g.^�ÓxÕ_^ Ò�`3Öhg�`nd)Ó]^�f]d�Öh��`�Ó8Ñ�ÓKÕx`ndqez\DÖ�Ø1fI^�Ñ�Ó
d_`�Ý�Ñt`�Øgâ É Ö�Ó�ÒY^ Ø:Õx`nd�Õ_l8`zdq`nf2Ö�d�Õ"Ö�Ó�|$Ûcù�|!{!�J|#�)Ù¨om^�\�f Ú i!Ý�Ñt\ql8`�Ôhß�Ñ.Õ"Õ Ú d�Ó8`�ÔAÖ Ú ÕCÕ_l]^ Õ�Ñ�Õ_\��Idq\@Õ�^ Ú Õ_l�Ö�d
l]^�ÔKÓ�Ö�Ñ�Ókg�Ö�Ý�g�`'e�`�ÓxÕ#Ñ�Ó&Õ_l8`�\@Õ Ú Ô]j Ú ÓxÕ�Ñ�Ý7�Y`nd;Ü_ÿ�f]d_`'\x`�ÓxÕx`�ÔCl�Ñte¯oDÑ.Õ_l�^�Ü�Ö�f�jFÖ�ØVÕ_l8`�ez^�Ó Ú \�Üd�Ñtf�Õuo#d�Ñ.Õ@Õx`�Ó
i�j��Y`nd;Ü_ÿ5^ Ú Õ_l�Ö�dq\�âV�pl�Ñt\�Õ Ú d�Ó8`�ÔBÖ Ú Õ3Õ@ÖViO`FÖ�Ó8`&Ö�Ø#Õ_l8`Ce�Ö�d_`�f]d�ÖKe7Ñ�Ó8`�ÓIÕ�d_`�Ü`�ÓIÕ)`�8^�e�f!Ý�`'\3Ö�Ø#ÒKl�ÖK\@Õ�y
opd�Ñ�Õ�Ñ�Ó�Ò�Ö�Ø8-RÖ Ú d;Ó]^�Ý7^�d�Õ�Ñ�Ü�Ý�`'\�o#l8`ndq`$Ü�ÖKe�f�^�Ó�j©d_`'\x`'^�d�Ü�l8`ndq\mopd�Ö�Õx`)Õ_l8`�^�d�Õ�Ñ�Ü�Ý�`'\m^�Ó�ÔHÑ�Ó�Ü�Ý Ú Ô]`�Ô7Õ_l8`"Ó]^�e�`'\JÖ�Ø
f]d�ÖKe<Ñ�Ó8`�ÓxÕ�dq`'\x`'^�d�Üql]`ndq\#^�\,^ Ú Õ_l�Ö�dq\�Â�ûK+ � Ä�â

þRÓC^�Ô�Ô�Ñ.Õ�Ñ�Ö�Óhß��`nd�ÜqÿHÔ�Ö�Ü Ú ez`�ÓIÕ_\#Ýb^ Õx`nd#Ün^�e�`CÕ@Ö<Ý�Ñ�ÒKlIÕJÕ_l]^ Õp^�f]f7`'^�d=Õ@Öz\_l�Öho{Õ_l8`�|$Ûcù1|,{!��|#�)ÙfÕxd�Ñt^�Ý
`'e�`nd�Ò�`�Ô&Øad�ÖKeWÕ_l8`��Y`nd�Üqÿ©ez^�dqÿ�`�Õ�Ñ�Ó�ÒTÔ�Ñ�g�Ñt\�Ñ.Ö�Ó�^�Ó�Ô�om^�\m^�Ü�Õ Ú ^�Ý�Ý�jz^�¥�\x`n`�Ô�Ñ�Ó�ÒK¥�Õxd�Ñb^�ÝÐß�Ô]`'\�Ñ.Ò�Ó8`�Ô<Õ@Ö)eQ^�d_ÿ�`�Õ
Õ_l8`JÔ8d Ú Ò,ikj�f Ú Õ@Õ�Ñ�Ó�Ò�¤@Ñ.Õ_\�f]d�Ö�Ô Ú Ü�Õ]Ñ�Ó�Õ_l]`�l]^�Ó!Ô]\dÖ�ØIf]dq^�Ü�Õ�Ñ�Ü�Ñ�Ó�Ò#fIlkj�\�Ñ�Ü�Ñt^�Ó]\�ß�l�Ö�f!Ñ�Ó�Ò#Õ_l]^ Õ_Õ_l8`�`��f7`nd�Ñt`�Ó�Ü`+Ö�Ø
Õxd_`'^ Õ�Ñ�Ó�Ò�fI^ Õ�Ñt`�ÓIÕ_\uoDÑ.Õ_l<Õ_l8`!\�Õ Ú Ô8j�Ô8d Ú Ò�^�Ó�Ô©^�f!Ý�`'^�\q^�ÓIÕ�ß�`ng�`�Ó�f]d�Ö��!Õ_^�i!Ýt`YÑ�ÓxÕx`ndq^�Ü�Õ�Ñ.Ö�Ó©oDÑ.Õ_l<Õ_l8`YÜ�ÖKe�f�^�Ó�j
oDÑ�Ý�Ý�dq`'\ Ú Ý.Õ=Ñ�ÓCe�Ö�dq`�Ý.ÖhjK^�ÝNfIl�j%\�Ñ�Ü�Ñb^�Ó]\mo#l�Ö�f]dq`'\�Üd�Ñ�i7`$Õ_l8`CÔ8d Ú Ò�âý¥ÑÂT+ � Ä�â

|$Ý.Õ_l�Ö Ú ÒKl�Õ_l8`u\�Õ Ú Ô�Ñ�`'\iÔ!Ñ�ÔCÔ8`'e�Ö�ÓI\@Õxdq^ Õx`�Õ_lI^ ÕJù)Ñ.Ö'����om^�\J\_^ Øa`nddÖ�Ó(Õ_l8`/Ô�Ñ.Ò�`'\@Õ�Ñ�g�`+Õxdq^�Ü_ÿ"Õ_lI^�Ó(Ó]^�fId�Ö'�%`�Óhß
Õ_l8`nj�^�Ýt\�Ö^ ÒK^�Ñ�Ó Ú Ó8`�%f7`�Ü�Õx`�Ô�Ý�jGØoÖ Ú Ó�ÔAÕ_l]^ Õ(Õ_l8`>×#á(',y � Ñ�Ó]l�Ñ�i!Ñ�Õ@Ö�dCÔ�Ö Ú i!Ý�`�ÔAÕ_l8`Qd�Ñb\xÿGÖ�Ø#Ün^�d�Ô�Ñ.ÖFg.^�\�Ü Ú Ýt^�d
f]d�Ö�i,Ý�`'ez\�â�þRÓV|#fId�Ñ�Ý �����K� ßdÕ_l8`��_Ûp| d_`'� Ú Ñ�d_`�ÔNÕ_l]^ Õ��`nd�Ü_ÿGÓ�Ö�Õx`z^�f�ÖK\_\�Ñti!Ý�`�Ý�Ñ�Ó8ÿ>Õ@ÖLl8`'^�d�Õ�^ Õ@Õ_^�Üqÿ�\�^�Ó�Ô
\@Õxd�Ö�ÿ�`'\�Ö�Ó=ù)Ñ.Ö'���E�ý\�Ýt^�i7`�ÝÐâ�* Ú ÕCÑ.ÕCÓ8`ng�`ndCÖ�d�Ô]`nd_`�Ô=�Y`nd;Ü_ÿMÕ@Ö>Ü�Ö�Ó�Ô Ú Ü�Õ�^HÕxd�Ñt^�Ý0Ü�ÖKe�f�^�d�Ñ�Ó�Ò�ù)Ñ.Ö'���=oDÑ.Õ_l=^
f!Ýt^�Ü`ni�ÖNÕ@ÖMÔ8`�Õx`ndqe7Ñ�Ó]`Qo#l8`�Õ_l]`nd)^GÝ�Ñ�Ó8ÿV`��Ñt\�Õx`�Ôhâ=þ�Ó�|,f]d�Ñ�Ý ������� Õ_l8`��]Û#|²d_`�Ü�ÖKeQe�`�Ó�Ô8`�ÔSÕ_l]^ Õ��`nd�Ü_ÿ
Ü�Ö�Ó�Ô Ú Ü�Õp^�ÓC^�Ó�Ñtez^�Ý�\@Õ Ú Ô8jzoDÑ.Õ_l�ù)Ñ.Öh�k�HÕ@Ö�`ng.^�Ý Ú ^ Õx`CÜn^�d�Ô�Ñ.ÖFg.^�\�Ü Ú Ýt^�d#\_^ Øa`�ÕAj�ßIi Ú Õ=Ó�Öz\ Ú Ü�lC\@Õ Ú Ô8j©o�^�\p`ng�`nd
Ü�Ö�Ó�Ô Ú Ü�Õx`�Ôhâ��Ö�d�i�Ö�Õ_lGÕ_l8`zù!þx�Cá ú ^�Ó�Ô=|$Ûcù1|,{!�J|#�"Ù�\@Õ Ú Ô�Ñ�`'\�ßiÜ�Ýt^�Ñtez\�l]^hg�`zi7`n`�Ó�ez^�Ô8`�Õ_lI^ ÕCÜn^�d�Ô�Ñ.ÖFg.^�\�Ü Ú Ýt^�d
`ng�`�ÓxÕ_\�ou`nd_`TÖKe7Ñ�Õ@Õx`�Ô8Øad�ÖKeÊf Ú i!Ý�Ñt\_l8`�ÔCdq`nf2Ö�d�Õ_\�Â�û'À � Ä�â�þRÓ�ª^'j ������� �Y`nd;Ü_ÿYf Ú i!Ý�Ñt\ql8`�ÔHÕ_l8`)d_`'\ Ú Ý�Õ_\#Øad�ÖKe
Õ_l8`,ù,þ_�Cá ú Õxd�Ñt^�Ý�â1�#l8`DÔ]^ Õ_^(Ö�Ó�Ý�j�Ñ�Ó�Ü�Ý Ú Ô8`�ÔCûhÃCÖ�ØhÕ_l8` ��� l8`'^�d�Õ�^ Õ@Õ_^�Ü_ÿ%\=Õ_l8`#ù)Ñ.Öh�k�zfI^ Õ�Ñt`�ÓIÕ_\�l]^�Ôhâ_ÞSl8`�Ó
Õ_l8`YÖKe7Ñt\_\�Ñ�Ö�Ó)o�^�\/Ýt^ Õx`ndJÔ8`�Õx`�Ü�Õx`�Ôhß8�Y`nd;Ü_ÿz^�d�Ò Ú `�Ô<Õ_l]^ Õ/Õ_l8`p`ng�`�ÓxÕ_\+Ö�Ü�Ü Ú d_dq`�ÔQ^ Ø:Õx`nd+Õ_l8`YÕxd�Ñt^�Ý8om^�\+Öhg�`ndc^�Ó�Ô
Õ_l8`nd_`�Ø:Ö�d_`�Ô�Ñ�ÔNÓ�Ö�Õ�l]^'g�`�Õ@ÖCi7`�d_`nf�Ö�d�Õx`�Ôhâ��pl8`TÔ]^ Õ_^�\_l�ÖFou`�Ô=^&Ø:Ö Ú d)Õ�Ñte�`'\�l�Ñ.ÒKl]`nd,d�Ñb\xÿKÖ�Øul8`'^�d�Õ�^ Õ@Õ_^�Üqÿ�\
Ü�ÖKe�fI^�dq`�Ô=oDÑ.Õ_lV{!^�f]d�Ö'�%`�Óhâ)þRÓMá"Ü�Õ@Ö�iO`nd ������� ßJ�`nd�Ü_ÿGÖ��FÜ�Ñt^�Ý�Ý�j>Õ@Ö�Ý�ÔGÕ_l8`��_Ûp|®^�i�Ö Ú Õ)Õ_l8`�Ö�Õ_l8`nd�Õ_l8d_`n`
l8`'^�d�Õ,^ Õ@Õ_^�Ü_ÿ%\YÑ�ÓHÕ_l]`�ù,þ_�Cá ú \@Õ Ú Ô8j�â

�`nd�Ü_ÿ�eQ^�d_ÿ�`�Õx`�Ô�ù)Ñ.Ö'����l8`'^'g�Ñ�Ý�jNÕ@Ö?Ô�Ö�Ü�Õ@Ö�dq\�^�Ó�Ô=\xf7`�ÓIÕ�e7Ö�d_`7Õ_l]^�Ó�-�û ��� e7Ñ�Ý�Ý�Ñ.Ö�Óª^Cj�`'^�d�Ö�ÓAÔ!Ñ�d_`�Ü�Õ
Õ@Ö�Õ_l8`"Ü�Ö�Ó]\ Ú e�`ndc^�Ô8g�`nd�Õ�Ñt\�Ñ�Ó�Ò�oYÑ.Õ_lQf�Ö�f Ú Ýt^�d�^ Õ_l!Ý�`�Õx`'\=Ñ�Ó�Ü�Ý Ú Ô�Ñ�Ó�Ò�Û$Ö�d�Ö�Õ_lkj�§,^�e7Ñ�Ý�Ý�^�Ó!Ô�*�d Ú Ü`�5K`�Ó�Ó8`nd�â2þRÓ
r�`nf�Õx`'e�i7`nd ����� û ß�Õ_l8`��_Ûp|Ê\_`�ÓIÕ)�Y`nd;Ü_ÿw^8Ý�`�Õ@Õx`nd�om^�d�Ó�Ñ�Ó�Ò?Õ_l8`HÜ�ÖKe�fI^�Ókj5Õ@Ö=\@Õ@Ö�f�e7Ñb\�Ý�`'^�Ô�Ñ�Ó�Ò?Ô�Ö�Ü�Õ@Ö�dq\
^�i�Ö Ú Õcù)Ñ.Ö'���E�ý\#`«O`�Ü�ÕYÖ�ÓKÕ_l8`�Ün^�d;Ô�Ñ.Öhg�^�\�Ü Ú Ýb^�dp\xj�\�Õx`'eKâ

þRÓ ����� û ßp�Y`nd;Ü_ÿ�\@Õ_^�d�Õx`�Ô±^5Ó8`no~\@Õ Ú Ô8jSÜn^�Ý�Ý�`�Ô±|$à�à ú ácù2`5v¿|$Ô8`�Ó�ÖKeQ^ Õ@Ö Ú \<à]Ö�Ý�j�fZà ú `ng�`�ÓIÕ�Ñ.Ö�Óaá)Ó
ù)Ñ.Ö'���]�YÑ�ÓNÖ�d�Ô]`nd$Õ@Ö�`�%fI^�Ó�ÔGÑ.Õ_\�ez^�dqÿ�`�Õ!i�j\ql�ÖhoDÑ�Ó�ÒFÕ_l]`�`�&Ün^�Üj8Ö�Øuù$Ñ.Öh�k�NÖ�ÓGÜ�Ö�Ý.Ö�d_`�Ü�Õ_^�Ý2f�Ö�Ý�j�fI\�â�|$à2y
à ú ápù2`om^�\�l]^�Ý.Õx`�Ô�`'^�d�Ý�j�o#l8`�ÓeÕ_l8`YfId_`�Ý�Ñte7Ñ�Ó]^�d_jBÔI^ Õ_^5\_l�Öho�`�ÔÑ^�ÓfÑ�Ó�Üd_`'^�\_`�Ô�d_`�Ýb^ Õ�Ñ�g�`Yd�Ñb\xÿBÖ�Ø�l8`'^�d�Õ
^ Õ@Õ_^�Ü_ÿ%\c^�Ó�Ô©\@Õxd�Ö�ÿ�`'\m^ ØoÕx`nd�ûK+�e�Ö�ÓIÕ_lI\�Ö�Ø�ù)Ñ.Ö'��� Ú \x`�â2�pl]`DÝ.Ö�Ó�Ò�y�Õx`ndqe Ú \x`YÖ�Ø�d�Ö�Øa`�Ü�Ö'��Ñ�i©dq`'\ Ú Ý.Õx`�Ô7Ñ�Ó<Ó8`'^�d�Ýtj
ÕAoYÑ�Ü`CÕ_l8`�d�Ñb\xÿ<Ö�Ø2\ Ú «7`nd�Ñ�Ó�Ò)^Ql8`'^�d�Õp^ Õ@Õ_^�Ü_ÿ?Ö�d#\@Õxd�Ö�ÿ�`3Ü�ÖKe�fI^�d_`�ÔKÕ@ÖQfI^ Õ�Ñ�`�ÓxÕ_\pd_`�Ü`�Ñ�g�Ñ�Ó�Ò�^�f,Ýt^�Ü`ni�Ö�â

Û�^'g�Ñ�Ô±�!dq^�lI^�eKßH^�Ó��_Ûp|²dq`'\x`'^�d�Üql]`nd�ß�Ô�Ñ�Ô�^�Ów^�Ó]^�Ý�j%\�Ñt\(Ö�Ø#^GÔ]^ Õ_^�iI^�\x`HÖ�Ø�û â � e<Ñ�Ý�Ý�Ñ.Ö�Ó���^�Ñt\x`ndTà�`ndxy
ez^�Ó8`�ÓxÕx`)e�`'e�i7`ndq\,^�Ó�Ô>Ø:Ö Ú Ó�Ô?Õ_l]^ Õ$Õ_l�ÖK\x`�o,l�Ö<Õ@Ö�Ö�ÿCù$Ñ�Ö'���You`ndq`�e�Ö�d_`3Ý�Ñ�ÿ�`�Ý�jHÕ@Ö�\ Ú «7`nd,^©l8`'^�d�Õ�^ Õ@Õ_^�Ü_ÿ
Ö�d,\ Ú Ô�Ô8`�Ó>Ün^�d;Ô�Ñt^�ÜCÔ8`'^ Õ_l8Õ_l]^�Ó?Õ_l�ÖK\x`�o,l�Ö7Õ@Ö�Ö�ÿ8×�`�Ý�`ni]d_`��ß]ù)Ñ.Ö'�����ý\,ez^�Ñ�ÓCd�Ñ�g�^�ÝÐâm��dq^�l]^�e�Õx`'\�Õ�Ñ��I`�Ô>Õ@Ö�^
×/Ö�Ó�Ò�dq`'\_\�Ñ.Ö�Ó]^�Ý!Ü�ÖKeze7Ñ.Õ@Õx`n`YÕ_l]^ Õ�Õ_l8`��]Û#|aÕxd�Ñ�`�Ô�Õ@Ö�i!Ý.Ö�Ü_ÿ)f Ú i!Ý�Ñ�Ün^ Õ�Ñ.Ö�Ó3Ö�ØNl�Ñt\��,Ó!Ô�Ñ�Ó�ÒK\�â!¤@Û!d�âu�!dq^�l]^�elÔ8`y
\�Üd�ÑtiO`�ÔQ^�ÓQ`�Ókg�Ñtd�Ö�Ó]e�`�ÓxÕ+o#l8`ndq`,l8`pom^�\��PÖK\@Õxdq^�Ü�Ñ��n`�Ôißo�#�Á\ Ú i%-x`�Ü�Õx`�Ô<Õ@Ö�g�`�Ñ�Ý�`�Ô7Õ_l]d_`'^ Õ_\*�%^�Ó�Ôz�«Ñ�ÓxÕ�Ñte7Ñ�Ô]^ Õ�Ñ.Ö�Óhâo�ý¥
�!dq^�lI^�e ÒK^'g�`�Õ_l]`)Ü�ÖKeQe7Ñ.Õ@Õx`n`�Ü�Ö�f!Ñt`'\JÖ�ØP`'ez^�Ñ�Ý�Õ_lI^ Õp\ Ú f]f�Ö�d�Õ�l�Ñt\JÜ�Ýt^�Ñtez\/Õ_l]^ Õpl!Ñt\m\ Ú f7`nd�Ñ.Ö�dq\�^ Õ=Õ_l8`&�_Ûp|
\ Ú Ò�Ò�`'\�Õx`�ÔLom^ Õx`nd�Ñ�Ó�Ò<Ô�ÖhoDÓCl�Ñb\=Ü�Ö�Ó�Ü�Ý Ú \�Ñ�Ö�Ó]\�Â�ûK+ � Ä�â

Û!`'\xf!Ñ�Õx`!^�Ý�Ý,Õ_l8`�Ñ�du`«2Ö�d�Õ_\JÕ@Ö3Ô8`�Ókj�Õ_l8`!d�Ñt\xÿ%\H^�\q\@Ö�Ü�Ñb^ Õx`�Ô©oYÑ.Õ_lQù)Ñ.Öh�k��ß8�Y`nd�ÜqÿzoDÑ.Õ_l!Ô8d_`noeÕ_l]`$Ô8d Ú ÒCØad�ÖKe
Õ_l8`�ez^�d_ÿ�`�Õ=Ñ�Ó�r�`nf�Õx`'e�iO`nd ����� � âHþRÓKá)Ü�Õ@Ö�i7`nd�ß ����� � ß!Õ_l8`��_Ûp|Ð^�f]f]d�ÖFg�`�Ô�^�d_`nf,Ýt^�Ü`'e�`�ÓxÕ/Ô8d Ú Ò�Ø:Ö�dmù$Ñ.Öh�k�
i�j��`nd�Ü_ÿ2ß,Ün^�Ý�Ý�`�ÔL|,d�Ü�Ö'��Ñt^�â
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*�`�Ün^ Ú \x`FÖ�Ø+Õ_l]`z`��Õx`�ÓI\�Ñ�g�`7Ý�Ñ.Õ�Ñ�ÒK^ Õ�Ñ.Ö�Ó=^�\_\@Ö�Ü�Ñt^ Õx`�Ô�oYÑ.Õ_lVù$Ñ�Ö'���2ß�ez^�Ó�jV� Ú `'\@Õ�Ñ.Ö�Ó]^�i,Ý�`)f]dq^�Ü�Õ�Ñ�Ü`'\(Ñ�ÓGÕ_l8`

fIl]^�d�ez^�Ü` Ú Õ�Ñ�Ün^�ÝhÑ�Ó!Ô Ú \@Õxd_jzlI^'g�`CÜ�ÖKe�`CÕ@Ö7Ý�Ñ.ÒKlIÕ�ÂúÀ.Ä�âH�`nd�Üqÿ�l]^�\mi7`n`�ÓC^�Ü�Ü Ú \_`�ÔKÖ�ØJ\x`ng�`nd�^�Ý Ú Ó]\_^ Øa`C¤@Ü�Ö�ÓIÕxd�Ö�Ý
^�Ü�Õ�Ñ.Ö�Ó]\q¥NÑ�ÓBÕ_l!Ñt\�\_`'� Ú `�Ó!Ü`&Ö�Ø,`ng�`�ÓIÕ_\�ß+Ñ�Ó�Ü�Ý Ú Ô�Ñ�Ó�Ò8Ó�Ö�Õ�^�Ü�Ü Ú dq^ Õx`�Ý�j5d_`nf�Ö�d�Õ�Ñ�Ó�Ò8Õxd�Ñt^�Ý�d_`'\ Ú Ý�Õ_\�Õ@ÖGÕ_l8`z�_Ûp|(ß
Ó�Ö�Õ!l]^'g�Ñ�Ó�ÒQ^zf]d�Ö�f7`ndDÜ�Ö�ÓxÕxd�Ö�ÝPi�ÖK^�d�Ô�v6Û�r%�*p�=Öhg�`ndq\x`n`�Ñ�Ó�ÒFÕ_l]`�\_^ Øa`�ÕAjKÖ�Ø0Õ_l8`�fI^ Õ�Ñ�`�ÓxÕ_\DÑ�ÓY^ ÕYÝ�`'^�\@ÕYÖ�Ó8`�Ö�Ø
Õ_l8`3Õxd�Ñt^�Ýt\�ßOe7Ñb\�Ý�`'^�Ô�Ñ�Ó�ÒQez^�d_ÿ�`�Õ�Ñ�Ó�Ò�`«�Ö�d�Õ_\�ß�ÒKl�ÖK\�ÕAopd�Ñ�Õ�Ñ�Ó�Ò�-RÖ Ú d;Ó]^�ÝP^�d�Õ�Ñ�Ü�Ý�`'\�^�i2Ö Ú Õ,d�Ö�Øa`�Ü�Ö'��Ñ�i�\@Õ Ú Ô�Ñ�`'\�ß7^�Ó�Ô
fI^hj�Ñ�Ó�ÒYf Ú i,Ý�Ñt\_l8`nd�\)Õ@ÖGÜdq`'^ Õx`&Ø¿^�ÿ�`Ce�`�Ô�Ñ�Ün^�ÝN-@Ö Ú d�Ó]^�Ýt\�Õ@Öf Ú i!Ý�Ñt\qlGØa^hg�Ö�dq^�i!Ý�`C^�d�Õ�Ñ�Ü�Ýt`'\�Â � × Ä�âNà]ÖK\@Õ�yAez^�dqÿ�`�Õ
\_^ Øa`�ÕAjV\@Õ Ú Ô�Ñt`'\#d_`�Ü�ÖKeQe�`�Ó�Ô8`�Ôªi�j>Õ_l8`��]Û#|�o�`nd_`�Ó8`ng�`nd"Ô�Ö�Ó8`�ßhÖ�Ó�ÝtjL\@Õ Ú Ô�Ñ�`'\$Ô�Ñ�dq`�Ü�Õx`�Ôª^ Õ"Ñ�Ó!Üd_`'^�\�Ñ�Ó�ÒFÕ_l8`
ez^�d_ÿ�`�Õ�â

/10���0�� ;=<H4�>¹¸+?�@A?CDN¶�BK·+G�%�@�D�¼�¼¨Ì�47?.G
�pl8`�l]^��'^�d;Ô]\�ß]\xj%\@Õx`'e¢\_^ Øa`�ÕAj�d_`'� Ú Ñ�d_`'ez`�ÓIÕ_\c^�Ó�ÔKÜ�Ö�ÓI\@Õxdq^�Ñ�ÓxÕ_\�ß]^�Ó�ÔKÔ�Ö�Ü Ú e�`�ÓxÕ_^ Õ�Ñ.Ö�ÓHÖ�Ø]Õ_l8`�\_^ Øa`�ÕAjHÜ�Ö�ÓIÕxd�Ö�Ý
\@Õxd Ú Ü�Õ Ú d_`7Ø:Ö�d�fIlI^�dqez^�Ü` Ú Õ�Ñ�Ün^�ÝH\_^ Øs`�ÕUj�o�`nd_`©\_l�ÖhoDÓAÑ�ÓB×ml]^�f�Õx`nd�ÃxâC[,\�Ñ�Ó�ÒKÕ_l8`'\x`�ß�×/Ö Ú Õ Ú d�Ñ�`nd�f7`nd�Ø:Ö�dqe�`�Ô
\x`ng�`ndq^�ÝdÕAj�f7`'\=Ö�Ø2^�Ó]^�Ý�j%\�Ñt\�â

§,`2�Idq\�ÕiÕxdq^�Ü`�ÔCÕ_l]`H\xj%\@Õx`'e d_`'� Ú Ñ�dq`'e�`�ÓIÕ_\iÕ@Ö#Õ_l8`+d_`'\_f2Ö�ÓI\�Ñ�i!Ñ�Ý�Ñ.Õ�Ñ�`'\I^�\q\�Ñ.Ò�Ó8`�Ô"Õ@Ö,`'^�Üql(Ö�Ø�Õ_l8`�Ü�ÖKe�f�Ö�Ó8`�ÓxÕ_\
Ñ�Ó�Õ_l8`c\_^ Øs`�ÕUj(Ü�Ö�ÓxÕxd�Ö�Ý%\@Õxd Ú Ü�Õ Ú d_`�ß Õ_l]^ Õ]Ñb\�ß�l8`uf7`nd�Ø:Ö�dqe�`�Ô�^DÒK^�f�^�Ó]^�Ýtj�\�Ñb\J^�\_Ô8`'\�Üd;Ñ�i7`�Ô�^�i�Öhg�`JØoÖ�d_Õ_l8`m{!|�r%|
þ��J|}d�Ñt\_ÿ�^�Ó]^�Ýtj�\�Ñb\�âH�pl8`"Ò�ÖK^�ÝJom^�\#Õ@ÖFÜ�l8`�Ü_ÿKÕ_lI^ Õ,^ ÕDÝ�`'^�\�ÕDÖ�Ó8`�Ü�Ö�ÓxÕxd�Ö�Ý�Ýt`nd#om^�\pd_`'\xf�Ö�Ó]\�Ñ�i!Ý�`$ØoÖ�d,`�Ó�Ø:Ö�d�Ü�Ñ�Ó�Ò
`'^�ÜqlNÖ�Ø0Õ_l8`)\_^ Øa`�ÕAjLdq`'� Ú Ñtd_`'e�`�ÓxÕ_\�ß!Õ@Ö&Ñ�Ô8`�ÓxÕ�Ñ.Øsj�o#l]`�ÓYe Ú Ý.Õ�Ñ�f!Ýt`CÜ�Ö�ÓIÕxd�Ö�Ý�Ý�`ndq\#lI^�Ô?Õ_l8`�\_^�e�`�d_`'\xf�Ö�Ó]\�Ñ�i,Ñ�Ý�Ñ.ÕUj�ß
^�Ó�Ô&Õ@Ö�\@Õ Ú Ô8jQ`'^�ÜqlKÖ�ØiÕ_l]`)Ü�Ö�ÓxÕxd�Ö�Ý�Ýt`ndq\JÑ�Ó�Ô8`nf7`�Ó�Ô8`�ÓxÕ�Ý�jTÕ@Ö�Ô8`�Õx`ndqe7Ñ�Ó8`$Ñ�ØhÕ_l8`nj©^�d_`"Ün^�fI^�i,Ý�`YÖ�Ø]Ün^�d_d_j�Ñ�Ó�Ò3Ö Ú Õ
Õ_l8`�Ñ�dp^�\q\�Ñ.Ò�Ó8`�ÔCdq`'\xf�Ö�Ó]\�Ñ�i!Ñ�Ý�Ñ.Õ�Ñ�`'\�â

þRÓGÕ_l8`TÒK^�f�^�Ó]^�Ý�j%\�Ñt\�ß�Ó�Ö&Ö�i�g�Ñ.Ö Ú \)ÒK^�fI\)Ö�d�e7Ñb\_\�Ñ�Ó�Ò�d_`'\xf�Ö�Ó]\�Ñ�i!Ñ�Ý�Ñ�Õ�Ñ�`'\mou`ndq`�ØoÖ Ú Ó!Ôhß7i Ú Õ�e Ú Ý�Õ�Ñ�f!Ý�`3Ü�Ö�Ó%y
Õxd�Ö�Ý�Ýt`ndq\�^�d_`7Ñ�ÓMÜ�l]^�d�Ò�`7Ö�Ø�`�Ó�Ø:Ö�d�Ü�Ñ�Ó�ÒC\@ÖKe�`�Ö�Ø/Õ_l8`Q\q^�e�`z\_^ Øa`�ÕAjVd_`'� Ú Ñ�d_`'e�`�ÓxÕ_\�â���Ö�d�`�8^�e�f!Ýt`�ßiÕ_l8`��_Ûp|(ß
Õ_l8`�fIlI^�dqez^�Ü` Ú Õ�Ñ�Ün^�ÝdÜ�ÖKe�fI^�Ó�Ñ�`'\�ß]^�Ó�Ô�fIlkj�\�Ñ�Ü�Ñt^�Ó]\c^�d_`�^�Ý�Ý7dq`'\xf�Ö�Ó]\�Ñ�i!Ýt`YØ:Ö�d#e�Ö�Ó�Ñ�Õ@Ö�d�Ñ�Ó�ÒTÔ8d Ú ÒK\JØ:Ö�d#^�Ô8g�`nd�\x`
`ng�`�ÓxÕ_\�âu�pl!Ñt\�d_`�Ô Ú Ó�ÔI^�Ó�Üj<Ñt\cl8`�Ýtf�Ø Ú Ý,Ñ.ØVÕ_l8`CÜ�Ö�ÓxÕxd�Ö�Ý�Ý�`ndq\po+Ö�d_ÿ&Õ@Ö�Ò�`�Õ_l8`nd!^�Ó�ÔL\_l]^�dq`$Õ_l]`�Ñ�Ó�Ø:Ö�dqez^ Õ�Ñ.Ö�Ó&Õ_l8`nj
l]^hg�`�â+à+d�Ö�i!Ý�`'ez\=Ün^�Ó?Ö�Ü�Ü Ú d4ß]l�Öho�`ng�`nd�ß,Ñ�ØP`«�Ö�d�Õ_\#^�d_`(Ó�Ö�ÕDÜ�Ö�Ö�d�Ô�Ñ�Ó]^ Õx`�ÔY^�Ó�ÔHÒK^�fI\#Ö�Ü�Ü Ú d�â

�pl]`#^�\_\�Ñ.Ò�ÓIe�`�ÓIÕ0Ö�Ø7d_`'\_f2Ö�ÓI\�Ñ�i!Ñ�Ý�Ñ.Õ�Ñ�`'\dÔ�Ök`'\+Ó�Ö�Õ�Ó8`�Ü`'\_\q^�d�Ñ�Ý�j)e�`'^�Ó7Õ_l]`nj)^�dq`DÜn^�d_d�Ñ�`�Ô7Ö Ú Õ+`«7`�Ü�Õ�Ñ�g�`�Ý�j�âH|!\
Ñ�Ó(Õ_l8`c{,|�r%|�þ���|±^�Ó]^�Ý�j%\�Ñt\�ß.f�Ö�Õx`�ÓxÕ�Ñt^�Ý�Ý�jCÑ�Ó]^�Ô8`'� Ú ^ Õx`/Ü�Ö�ÓxÕxd�Ö�Ý8^�Ü�Õ�Ñ.Ö�ÓI\0Ün^�Ó)iO`JÑ�Ô8`�ÓxÕ�Ñ��I`�Ô Ú \�Ñ�Ó�Ò�r%�DàO|�\@Õx`nf
û ß2f�Ö�Õx`�ÓIÕ�Ñb^�Ý+Ün^ Ú \_`'\(Ñ�Ô]`�ÓIÕ�Ñ���`�Ô Ú \�Ñ�Ó�ÒY\@Õx`nf � ß+^�Ó�ÔSÜ�Ö�ÓIÕxd�Ö�Ýb\�Õ@Öªf]d�Ö�Õx`�Ü�Õ�^ ÒK^�Ñ�Ó]\�Õ�Õ_l8`'\x`HÜn^ Ú \x`'\TÔ8`'\�Ñ.Ò�Ó8`�Ô
^�Ó�ÔEÑte�f,Ý�`'e�`�ÓxÕx`�Ôhâ5×/Ö�ÓIÕx`��Õ Ú ^�Ý/Ø¿^�Ü�Õ@Ö�dq\ze Ú \@Õ�iO`HÜ�Ö�Ó]\�Ñ�Ô8`nd_`�Ô�\ Ú Üql�^�\�`��Õx`nd�Ó]^�ÝJÖ�d�Ñ�ÓxÕx`nd�Ó]^�Ýuf]d_`'\_\ Ú d_`'\
e7Ñ�Ý�Ñ.Õ_^ Õ�Ñ�Ó�ÒQ^ ÒK^�Ñ�Ó]\@Õ�`«O`�Ü�Õ�Ñtg�`TÑbe�f!Ý�`'e�`�ÓxÕ_^ Õ�Ñ.Ö�Ó8Ö�d�^�f]f!Ý�Ñ�Ün^ Õ�Ñ.Ö�Ó>Ö�Ø+Õ_l8`3Ü�Ö�ÓxÕxd�Ö�Ýt\�â&��Ö�d�`�%^�ezf!Ý�`�ß2Ò�Ñ�g�`�ÓGÕ_l8`
�,Ó]^�Ó!Ü�Ñt^�Ý�Ñ�Ó�Ü`�ÓxÕ�Ñ�g�`'\#Ñ�Ókg�Ö�Ý�g�`�Ô>Ñ�ÓCeQ^�d_ÿ�`�Õ�Ñ�Ó�Òz^)i!Ý�Ö�Üqÿki Ú \@Õx`nd#Ô8d Ú Ò.Ö�ù$Ñ.Öh�k�KÑ�Ó �����K� fId�Öhg�Ñ�Ô8`�Ô�- � â × i!Ñ�Ý�Ý�Ñ�Ö�Ó
Ö�d�û�û 3 Ö�ØJ�`nd�Üqÿ#�ý\#d_`ng�`�Ó Ú `�ÂúÀ�À.Ä�ÖfÑ.Õcez^hjQi7` Ú Ó8d_`'^�\@Ö�ÓI^�i!Ý�`DÕ@Ö�`�%f7`�Ü�ÕmfIl]^�dqez^�Ü` Ú Õ�Ñ�Ün^�ÝhÜ�ÖKe�fI^�Ó�Ñt`'\+Õ@Ö�i7`
d_`'\xf�Ö�Ó]\�Ñ�i!Ý�`JØ:Ö�d/Ô8d Ú Ò�\_^ Øa`�ÕAjQoDÑ.Õ_l�Ö Ú Õ�\@Õxd�Ö�Ó�Ò�`��Õx`nd;Ó]^�Ý!ÖFg�`ndq\�Ñ.ÒKlxÕc^�Ó�Ô<Ü�Ö�ÓxÕxd�Ö�Ýt\/Ö�d�`ng�`�Ó&Õ@Ö�i7`#dq`'\xf�Ö�Ó]\�Ñ�i!Ýt`
^ Õ,^�Ý�ÝW)mr Ú Ò�Ò�`'\@Õ�Ñ.Ö�Ó]\,l]^'g�`�i7`n`�ÓYez^�Ô8`(Õ_l]^ Õ#dq`'\xf�Ö�Ó]\�Ñ�i!Ñ�Ý�Ñ.ÕAj�Ø:Ö�d)Ô8d Ú Ò7Ô8`ng�`�Ý�Ö�fIe�`�ÓxÕ,^�Ó�Ô?Õx`'\@Õ�Ñ�Ó�Ò©iO`�Õ_^�ÿ�`�Ó
^'om^'jKØad�ÖKe�Õ_l]`�fIl]^�dqeQ^�Ü` Ú Õ�Ñ�Ün^�Ý�ez^�Ó Ú Ø¿^�Ü�Õ Ú d_`ndq\�ÂúÀKÃ.Ä�â

×/Ö�ÓxÕxd�Ö�Ý�Ýt`ndq\�e Ú \�Õ�^�Ýb\@ÖCl]^'g�`�Õ_l8`�dq`'\@Ö Ú d�Ü`'\�^�Ó�ÔGÑ�Ó�ØoÖ�dqeQ^ Õ�Ñ.Ö�ÓGÓ8`�Ü`'\_\_^�d_j8Õ@ÖC`�Ó�Ø:Ö�d�Ü`�Õ_l8`�\_^ Øa`�ÕAjGÜ�Ö�Ó%y
\@Õxdq^�Ñ�ÓIÕ_\=Õ_l]`nj�lI^'g�`�i7`n`�ÓL^�\_\�Ñ.Ò�Ó8`�Ôhâ�àul�j%\�Ñ�Ü�Ñt^�ÓI\=Ó8`n`�Ô>Ñ�Ó�Ø:Ö�dqez^ Õ�Ñ�Ö�ÓC^�i2Ö Ú Õ#Ô8d Ú Ò�\_^ Øa`�ÕAjL^�Ó�ÔL`�FÜn^�ÜjHÕ_l]^ Õ
Ñt\3Ñ�Ó�Ô8`nf7`�Ó�Ô]`�ÓIÕCØad�ÖKe Õ_l8`�fIl]^�dqez^�Ü` Ú Õ�Ñ�Ün^�ÝJÜ�ÖKe�fI^�Ókj�d_`nf]d_`'\_`�ÓIÕ_^ Õ�Ñ�g�`'\�Ñ�Ó5Ö�d�Ô]`nd(Õ@Ö=^�Ô8`'� Ú ^ Õx`�Ý�j�fId�Ö�Õx`�Ü�Õ
Õ_l8`�Ñ�d2f�^ Õ�Ñ�`�ÓIÕ_\�â0á)Ó]`/Ö�Ø2Õ_l8`m�Id�\@Õ�\�Õx`nfI\�Ñ�Ó�f7`nd�Ø:Ö�dqe7Ñ�Ó�Ò!^�Óz^�Ó]^�Ý�j%\�Ñt\]Ö�Ø,Õ_l8`#Ô8d Ú Ò�\_^ Øa`�ÕAj�Ü�Ö�ÓxÕxd�Ö�Ý]\@Õxd Ú Ü�Õ Ú d_`=Ñt\
Õ@Ö<Ñ�Ô]`�ÓIÕ�Ñ.Øaj<Õ_l]`�Ü�Ö�ÓIÕx`��Õ Ú ^�ÝVØa^�Ü�Õ@Ö�d�\#Õ_l]^ ÕDÜn^�Ó8Ñ�Ó%� Ú `�Ó�Ü`�o#l8`�Õ_l8`ndp`'^�Ü�l8Ü�ÖKezf2Ö�Ó]`�ÓIÕ*�ý\#d_`'\xf�Ö�Ó]\�Ñ�i,Ñ�Ý�Ñ.Õ�Ñ�`'\u^�d_`
Ün^�d_d�Ñt`�ÔHÖ Ú Õ#^�Ó�ÔHÕ_l8`(Ñ�Ó�Ø:Ö�dqez^ Õ�Ñ.Ö�Ó�d_`'� Ú Ñ�d_`�Ô&Õ@Ö<Üdq`'^ Õx`�^�ÓL^�Ü�Ü Ú d�^ Õx`�f]d�Ö�Ü`'\_\ce�Ö�Ô8`�Ý�Õ@ÖQ\ Ú f]f�Ö�d�Õ=Ñ�Ó�Ø:Ö�dqe�`�Ô
Ô8`�Ü�Ñt\�Ñ.Ö�ÓCez^�ÿ�Ñ�Ó�Ò7Ñ�Ó�`�%`nd�Ü�Ñt\�Ñ�Ó�ÒTÕ_l8`�Ü�Ö�ÓxÕxd�Ö�Ýt\=Õ_l8`njCl]^hg�`�^hg.^�Ñ�Ýb^�i!Ý�`)Õ@Ö<Ün^�d_d_jHÖ Ú Õ=Õ_l]`�Ñ�dpd_`'\xf�Ö�Ó]\�Ñ�i!Ñ�Ý�Ñ�Õ�Ñ�`'\�â

×/Ö Ú Õ Ú d�Ñ�`nd�^�Ýt\@Ö Ú \x`�ÔmÕ_l8`GÔ8d Ú Òw\_^ Øa`�ÕAjmÜ�Ö�ÓxÕxd�Ö�Ý�\@Õxd Ú Ü�Õ Ú d_`�ß#\_j�\@Õx`'eø\_^ Øa`�ÕAj�d_`'� Ú Ñ�d_`'ez`�ÓIÕ_\�^�Ó�ÔfÜ�Ö�Ó%y
\@Õxdq^�Ñ�ÓIÕ_\�ß0Õ_l]`�`ng�`�ÓxÕ_\�Ñ�ÓBÕ_l8`�ù$Ñ�Ö'���BÝ.ÖK\_\x`'\�ßH^�Ó�Ô�r%�#à7|~^�Ó�Ôw\xj%\@Õx`'e Ô8j�Ó]^�e7Ñ�Ün\�e�Ö�Ô8`�Ýt\�v¿\x`n`L|#fIfO`�Ó!Ô�Ñ��
Û��=Õ@Ö&Ñ�Ókg�`'\@Õ�Ñ.ÒK^ Õx`3Õ_l8`�f�Ö�Õx`�ÓxÕ�Ñt^�ÝN`«7`�Ü�Õ�Ñ�g�`�Ó8`'\q\YÖ�Ø0Õ_l]`3Ü�l]^�Ó�Ò�`'\)Ñte�f!Ýt`'e�`�ÓIÕx`�ÔY^ ØoÕx`nd$Õ_l8`�ù$Ñ.Öh�k�L`ng�`�ÓxÕ_\$Õ@Ö
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Ü�Ö�ÓxÕxd�Ö�Ý/Õ_l8`©ez^�dqÿ�`�Õ�Ñ�Ó�ÒNÖ�Ø Ú Ó]\_^ Øa`FÔ8d Ú ÒK\�^�Ó�ÔBÕ_l8`HÑte�fI^�Ü�Õ(Ö�Ø=Õ_l8`HÜql]^�Ó�Ò�`'\3Ö�ÓBÕ_l8`�\xj�\�Õx`'e ^�\)^Lo,l�Ö�Ý�`�â��Ö�d�`�%^�ezf!Ý�`�ß�Õ_l8`���Ö�Ö�Ô©^�Ó�ÔFÛ!d Ú Ò�|!e�`�Ó�Ô]ez`�ÓIÕ_\�|YÜ�Õ+Ö�Ø ����� Ã�v��]Û#|,|!|��+Ñ�Ó!Üd_`'^�\x`�Ô7Õ_l]`#d_`'\xf�Ö�Ó]\�Ñ�i!Ñ�Ý�Ñ�Õ�Ñ�`'\
Ö�Ø/Õ_l8`��_Ûp|®^�Ó�Ô=f]d�ÖFg�Ñ�Ô8`�ÔGÑ.Õ�oDÑ.Õ_lMÓ8`no ^ Ú Õ_l�Ö�d�Ñ.ÕAj�âF×JÖ Ú Õ Ú d�Ñ�`nd�`�8^�e7Ñ�Ó8`�ÔGÕ_l]`�d_`�Ü�ÖKeze�`�Ó�ÔI^ Õ�Ñ.Ö�Ó]\)Øad�ÖKe
Õ_l8`��_Ûp|,|!|(ßhÕ_l8`�þ�á�� d_`nf�Ö�d�Õ�ß7^�Ó�Ô8Õ_l�ÖK\x`TÒ�`�Ó8`ndq^ Õx`�ÔGØad�ÖKe½l�Ñt\�r%�J|!�NàyÜn^ Ú \_^�Ý�^�Ó]^�Ý�j%\�Ñt\YÖ�Ø�Õ_l8`�ù$Ñ.Öh�k�
`ng�`�ÓxÕ_\�â

r�j%\@Õx`'elÔ8j�ÓI^�e7Ñ�Ün\2e�Ö�Ô8`�Ý�Ñ�Ó�Ò!om^�\ Ú \x`�Ô�Õ@Ö�\ql�ÖhomÕ_l8`pd_`�Ýt^ Õ�Ñ�Ö�Ó]\_l�Ñ�f�^�e�Ö�Ó�Ò�Õ_l8`DÜ�Ö�ÓxÕx`��Õ Ú ^�Ý!Ø¿^�Ü�Õ@Ö�dq\�^�Ó�Ô
Ú Ó]\q^ Øs`<Ü�Ö�ÓxÕxd�Ö�Ý�^�Ü�Õ�Ñ.Ö�Ó]\�^�Ó�ÔMÕ_l8`©d_`'^�\@Ö�Ó]\�o#lkjGÕ_l8`Q\_^ Øa`�ÕAj5Ü�Ö�ÓxÕxd�Ö�Ý�\@Õxd Ú Ü�Õ Ú d_`Qe7Ñ.Ò�d�^ Õx`�ÔAÕ@Öhom^�d�ÔEÑ�Ó8`«7`�Ü	y
Õ�Ñ�g�`�Ó8`'\q\+ÖFg�`nd#Õ�Ñte�`�â2�8ÖK\@Õce�Ö�Ô8`�Ý�Ñ�Ó�Ò(Õx`�Üql�Ó!Ñt� Ú `'\Hf]d�Öhg�Ñ�Ô8`$Ö�Ó�Ý�j7Ô�Ñ�dq`�Ü�Õud_`�Ýb^ Õ�Ñ.Ö�Ó]\_l�ÑtfI\#v¿^�d_d�ÖFo#\��;ß8o#l!Ñ�Üql�^�d_`
Ñ�Ó]^�Ô]`'� Ú ^ Õx`"Õ@Ö Ú Ó�Ô8`ndq\@Õ_^�Ó!ÔFÕ_l]`CÑ�Ó�Ô�Ñ�dq`�Ü�Õud_`�Ýb^ Õ�Ñ.Ö�Ó]\_l�ÑtfI\Hi7`�ÕUou`n`�Ó>Ün^ Ú \_^�ÝhØ¿^�Ü�Õ@Ö�dq\�â�r�j%\@Õx`'e�Ô]j�Ó]^�e<Ñ�Ün\�f]d�Ö�y
g�Ñ�Ô8`'\H^�o�^hj7Õ@Ö)\_l�ÖhoS\ Ú Ü�lFÑ�Ó�Ô�Ñ�d_`�Ü�Õ+^�Ó!Ô<Ó�Ö�Ó%yLÝ�Ñ�Ó8`'^�d+d_`�Ýb^ Õ�Ñ.Ö�Ó]\_l�ÑtfI\�âJ|,f]f7`�Ó�Ô�Ñ��3Û `�%f!Ýt^�Ñ�Ó]\0Õ_l�Ñt\ue�Ö�Ô8`�Ý�Ñ�Ó�Ò
Õx`�Üql!Ó�Ñt� Ú `�â�_Ñ�dq\�Õ�ßk\xj%\@Õx`'eWÔ8j�ÓI^�e7Ñ�Ün\+e�Ö�Ô8`�Ýt\Hou`ndq`YÜd_`'^ Õx`�Ô&Õ@Ö�e7Ö�Ô8`�Ý!Õ_l8`YÜ�Ö�ÓxÕx`��Õ Ú ^�Ý,Ñ�Ó%� Ú `�Ó�Ü`'\�Ö�Ó<Õ_l8`,i7`'l]^'g�Ñ.Ö�d
Ö�Ø!`'^�ÜqleÜ�ÖKezf2Ö�Ó]`�ÓIÕYvafI^ Õ�Ñt`�ÓIÕ_\�ßufIl]^�dqeQ^�Ü` Ú Õ�Ñ�Ün^�Ý=Ü�ÖKe�fI^�Ó!Ñ�`'\�ß�Õ_l]`.�]Û#|�ß+`�Õ�Ü â �WÑ�ÓEÕ_l8`CfIl]^�dqeQ^�Ü` Ú Õ�Ñ�Ün^�Ý
\_^ Øa`�ÕAjNÜ�Ö�ÓIÕxd�Ö�Ý1\@Õxd Ú Ü�Õ Ú d_`�â��pl8`�Ó8Õ_l8`)e�Ö�Ô]`�Ýt\po�`nd_`TÜ�ÖKe�i!Ñ�Ó8`�Ô?Õ@ÖC^�\_\�Ñt\@ÕYÑ�Ó Ú Ó!Ô8`ndq\@Õ_^�Ó�Ô!Ñ�Ó�Ò�Õ_l8`�i7`'l]^'g�Ñ.Ö�d
Ö�Ø0Õ_l8`)\xj%\@Õx`'eÊ^�\�^©o#l�Ö�Ý�`�^�Ó�Ô?Õ_l]`(Ñ�ÓxÕx`ndq^�Ü�Õ�Ñ.Ö�Ó]\!^�e�Ö�Ó�Ò&Õ_l8`TÜ�ÖKe�f�Ö�Ó8`�ÓxÕ_\�â#�pl8`3Ü�ÖKe�f!Ý�`�Õx`)^�Ó]^�Ý�j%\�Ñt\YÜn^�Ó
i7`CØ:Ö Ú Ó�Ô>Ñ�Ó�Â � � Ä�^�Ó!ÔY^Q\ql�Ö�d�Õx`nd!fI^�f7`nd#Ö�Ó\�ÖKe�`�Ö�Ø0Õ_l8`�d_`'\ Ú Ý�Õ_\�Â ��� Ä�âp|$Ó?ÖFg�`nd_g�Ñt`no}^�Ó�Ô\@ÖKe�`�`�%^�e�f,Ý�`'\
^�d_`�fId�Öhg�Ñ�Ô8`�ÔCl8`ndq`�â�_Ñ.Ò Ú dq`�+�âtû � \ql�Öho#\c^)\�Ñbe�f!Ý�`!e�Ö�Ô]`�Ý!Ö�ØVÕAo/Ö7ÕAj�f7`'\JÖ�ØPf]d_`'\q\ Ú d_`'\/Ñ�Ó&Õ_l�Ñt\�\xj%\@Õx`'e Õ_l]^ Õpe7Ñ�Ý�Ñ.Õ_^ Õx`!^ ÒK^�Ñ�Ó]\@Õ
Ô8d Ú ÒK\miO`�Ñ�Ó�Ò)d_`�Ün^�Ý�Ý�`�Ôhâu�pl8`CÝ.Ö�Ö�fKÖ�Ó>Õ_l8`CÝt`�ØoÕ#Ô8`'\�Üd�Ñ�i7`'\mf]d_`'\_\ Ú d_`'\moDÑ.Õ_l!Ñ�Ó&Õ_l8`�fIl]^�d�ez^�Ü` Ú Õ�Ñ�Ün^�ÝhÜ�ÖKe�f�^�Ó�j
d_`�Ýt^ Õx`�Ô?Õ@ÖFÔ8d Ú Òzd_`�Ün^�Ý�Ýb\co#l�Ñ�Ýt`$Õ_l]`(Ý.Ö�Ö�f>Ö�Ó>Õ_l]`�d�Ñ.ÒKlxÕDÔ8`'\�Üd�Ñ�i7`'\mf]d_`'\_\ Ú d_`'\=Ö�Ó?Õ_l8`��_Ûp|�dq`�Ýt^ Õx`�Ô>Õ@Ö&Ô8d Ú Ò
d_`�Ün^�Ý�Ýb\�â

á)Ó!Ü`#^�Ô8d Ú Ò�l]^�\HiO`n`�ÓQ^�f]f]d�ÖFg�`�ÔhßxÕ_l]`#fIl]^�d�ez^�Ü` Ú Õ�Ñ�Ün^�Ý�Ü�ÖKezfI^�Ó�j�ß%o#l!Ñ�Üql7Ñ�Ó�g�`'\@Õx`�ÔFÝt^�d�Ò�`,d_`'\@Ö Ú d�Ü`'\+Ñ�Ó
Ô8`ng�`�Ý.Ö�f,Ñ�Ó�Ò�ß�Õx`'\@Õ�Ñ�Ó�Ò�ß]^�Ó!ÔCez^�d_ÿ�`�Õ�Ñ�Ó�Ò�Õ_l]`CÔ8d Ú Ò�ß8l]^�\=Ñ�Ó!Ü`�ÓIÕ�Ñ�g�`'\#Õ@Özez^.��Ñbe7Ñ��n`�f]d�Ö��!Õ_\JØad�ÖKe Õ_l8`CÔ]d Ú Ò�^�Ó�Ô
ÿ�`n`nfGÑ.Õ#Ö�Ó8Õ_l8`�ez^�d_ÿ�`�Õ�âp�#l�ÖK\x`�f]dq`'\_\ Ú d_`'\#^�d_`�^�Ü�Ü`�ÓxÕ Ú ^ Õx`�ÔMÑ�ÓKÕ_l]`(Ün^�\x`(Ö�Ø2`��f7`�Ü�Õx`�Ôi!Ý.Ö�Ü_ÿ�i Ú \@Õx`ndDÔ]d Ú ÒK\
o#l8`ndq`�Õ_l8`3Ü�ÖKe�fI^�Ókj#�ý\,�,Ó]^�Ó!Ü�Ñt^�Ý�o�`�Ý�Ý�y�i7`�Ñ�Ó�Òzf�Ö�Õx`�ÓxÕ�Ñt^�Ý�Ý�jKÔ8`nf7`�Ó�ÔI\=Ö�Ó?Õ_l]`�\ Ú Ü�Ü`'\q\YÖ�Ø0Õ_l]`�f]d�Ö�Ô Ú Ü�Õ�âp�pl�Ñt\
Ò�ÖK^�Ý/Üd_`'^ Õx`'\�^Ld_`�Ñ�Ó�ØoÖ�d;Ü�Ñ�Ó�Ò>Ý.Ö�Ö�f�oDÑ�Õ_l�Ñ�ÓGÕ_l8`&Ü�ÖKe�fI^�ÓkjMÕ@Ö8Õxd_jMÕ@Öÿ�`n`nfEÕ_l8`FÔ8d Ú Ò>Ö�ÓAÕ_l]`©ez^�d_ÿ�`�Õ�â�pl8`
Ü�ÖKe�fI^�ÓkjL^�Ýt\@Ö©l]^�\DÑ�Ó!Ü`�ÓIÕ�Ñ�g�`'\DÕ@Ö©fId_`'\_\ Ú dq`"Õ_l8`~�_Ûp|õÕ@Ö&Ñ�Ó�Üd_`'^�\x`�Õ_l8`(Ó Ú e�iO`ndDÖ�Ø1^�fIf]d�Öhg�`�ÔNÑ�Ó�Ô!Ñ�Ün^ Õ�Ñ.Ö�Ó]\�ß
^�Ó�Ô5Õ_l Ú \�f Ú d�Ü�l]^�\x`ndq\�ßJd_`'\�Ñt\�Õ�Ýt^�i7`�Ý0Üql]^�Ó�Ò�`'\�ß2^�Ó�Ô=f]d_`ng�`�ÓxÕ(Ô]d Ú ÒCd_`�Ün^�Ý�Ýb\�âQþ�ØJÕ_l8`<Ü�ÖKe�fI^�ÓkjAÑt\�\ Ú Ü�Ü`'\_\@Ø Ú Ý
^ Õ�f]d_`ng�`�ÓxÕ�Ñ�Ó�Ò�dq`�Ün^�Ý�Ýt\�ß=Õ_l8``��f7`�Ü�Õ_^ Õ�Ñ.Ö�ÓI\FØ:Ö�d&Õ_l8`8Ô8d Ú ÒBÑ�Ó!Üd_`'^�\x`�ß#Üd_`'^ Õ�Ñ�Ó�Ò�^�Ó�Ö�Õ_l]`nd©d_`�Ñ�Ó�ØoÖ�d;Ü�Ñ�Ó�Ò5Ý.Ö�Ö�fiâ
Ù2��Õx`nd�Ó]^�ÝNf]d_`'\_\ Ú d_`'\JÕ@ÖQd_`�Ün^�Ý�ÝhÕ_l8`�Ô8d Ú Ò7Ý�Ñte7Ñ�Õ+Õ_l8`�d_`�Ñ�Ó�Ø:Ö�d�Ü�Ñ�Ó�Ò�Ô8j�Ó]^�e7Ñ�Ün\�ß8i Ú Õ=Õ_l8`nj�l]^hg�`�^<Ý�Ö�Õ=Ö�Ø_Ñ�Ó8`nd�Õ�Ñt^
Õ@Ö7ÖFg�`nd�Ü�ÖKe�`�â�_Ñ.Ò Ú dq`�+�âtû�û<Ñ�Ó!Ü�Ý Ú Ô8`'\�e�Ö�dq`<Ô8`�Õ_^�Ñ�Ýt\�ßJe�Ö�d_`FÜ�ÖKe�f!Ý�`�MØa`n`�Ô8iI^�Ü_ÿAÝ�ÖxÖ�fI\�ßP^�Ó�Ô�e7Ö�d_`7Ö Ú Õ_\�Ñ�Ô8`�f]d_`'\_\ Ú d_`'\�ß
\ Ú Ü�lY^�\DÕ_l8`�^hg.^�Ñ�Ýb^�i!Ñ�Ý�Ñ.ÕUj<Ö�Ø2^zdq`nf!Ýt^�Ü`'e�`�ÓxÕYÔ8d Ú Ò�ß�Õ_l8`�Õ�Ñbe�`CÝ�`�Ø:Õ#Ö�Ó>Õ_l8`3Ô8d Ú Ò�ý\pfI^ Õx`�ÓIÕ�ß7^�Ó�ÔKÕ_l]`�^�e�Ö Ú ÓxÕ
Ö�Ø#Õ�Ñtez`�\xf7`�ÓxÕ(Ö�ÓEÔ8d Ú Ò8Ô8`ng�`�Ý�Ö�fIe�`�ÓxÕ�âAà+d_`'\_\ Ú d_`'\(Ö�ÓBÕ_l]`��_Ûp|�Øsd�ÖKe Õ_l]`©fIlI^�dqez^�Ü` Ú Õ�Ñ�Ün^�Ý/Ü�ÖKe�fI^�Ó!Ñ�`'\
^�d_`�`�Ýt^�i�Ö�dq^ Õx`�ÔGÑ�Ó�Ü�Ý Ú Ô�Ñ�Ó�ÒTÕ_l8`�f]d_`'\_\ Ú d_`'\YÖ�Ó?Õ_l8`<á,�&Ü`(Ö�ØH{,`noõÛ!d Ú ÒK\)v�á�{YÛ��DÕ_l8d�Ö Ú ÒKl8à+Û![��%|cØa`n`'\I� ß
f]d_`'\q\ Ú d_`'\3Øad�ÖKe£^�Ô8g�Ñt\@Ö�d_j�i�ÖK^�d�ÔI\(Õ@Ö=ÿ�`n`nfeÕ_l8`KÔ8d Ú Ò±vao#l�Ñ�Üqlw^�d_`�ß+Ñ�ÓBÕ Ú d�ÓhßH\ Ú i%-�`�Ü�ÕTÕ@Ö=f]dq`'\_\ Ú d_`'\(Øad�ÖKe
fI^ Õ�Ñ�`�ÓxÕ�^�Ô8g�Ö�Ün^�ÜjMÒ�d�Ö Ú f�\�^�Ó�ÔAÝ Ú Üdq^ Õ�Ñ�g�`<Ü�Ö�Ó]\ Ú Ý.Õ�Ñ�Ó�ÒKÜ�Ö�ÓxÕxdq^�Ü�Õ_\�oDÑ.Õ_lMÕ_l8`QfIl]^�dqez^�Ü` Ú Õ�Ñ�Ün^�Ý�Ü�ÖKe�fI^�Ó!Ñ�`'\��;ß
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company’s probability
to recall the drug

FDA’s probability
to recall the drug or

change the label

from the drug
Expected earnings

Pharmaceutical company’s
pressures to keep the
drug on the market and

increase sales

Pressures to
recall the drug or
change the label

negative studies
Adverse events,

Pharmaceutical
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FDA

company’s probability
to recall the drug

Financial risks of keeping

loss of reputation if recalled, etc.)
drug on the market (lawsuits,

Pharmaceutical company’s
pressures to keep the
drug on the market and

increase sales

from the drug
Expected earnings

FDA’s probability
to recall the drug or

change the label

Pressures on OND 
through PDUFA fees

Pressure on FDA
management

Pressure from
advisory boards
to keep the drug

Pressures from OSE 
to recall the drug
or change label

Pressures to keep
drug on the market

Availability of a
replacement drug

Pressures to
recall the drug or
change the label

Adverse events,
negative studies

Time left on 
drug’s patent

Expected product
lifetime

Adverse events,
negative studies

Total amount spent
on drug development,
testing, and marketing

Pressures from OND
to keep drug

Negative impact on
OND’s reputation

of a recall

PHARMACEUTICAL
COMPANY

Pharmaceutical
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prescribe less

B
R

Prescriptions
DrugSide Effects

Earnings
Pharmaceutical company’s

to prescribe
Pressures on doctors

Pressures to
Pressures to prescribe more
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Drug price 

marketing efforts

Doctor’s Likelihood
to prescribe drugevent reports

serious adverse
Number of reliable

collected
data

Quality of

Pharmaceutical
company earnings

Number of prescriptions
given to patients

Rapidly detected
negative side effects

Drug
Toxicity

Number of
therapeutic
alternatives

Doctor’s Reporting
Rate

Strength and clarity of
causal link between

adverse events and the drug

Earning 
expectations

Medical
Journal 
Advertisements

Number of patient
drug requests

Education programs
for doctors

published
negative studies

Number of

including patient 
feedback, internet,
word of mouth

Other information Number of
favorable studies

publishedPublication
Delay

safety research
sponsor post−approval

Funds available to

Percentage of

by big payers
full price paid

Time left on
drugs’s patent

and promotion
on drug advertising

FDA control

serious adverse events
Total number of

Sales Force
Detailing

DTC
advertising

Market size

Market Share

Marketing budget/

�	o®�·8d_`&+]¸tû � )m��²�d_`�¹,`*³_^0°º�`K´L��²]´8`Kºp²0µ	»ul�j%\I�¼*b^0¯�»Hd_`K¼d;�fw³Io²�¯C*�`'l]^'gXo²�d

³_l8` �¯4³x`K¯w´8`K´C`«7`K¼i³_\*¸p§#`�^0ºt\�²�´]`*³x`ndqe��¯8`K´.³_l]^`³,^¶µa`noÐeQ^'jCi7`~¼i²�·t¯�³x`nd_f]dI²X´t·t¼i³Itg�`�^0¯t´.²0³_l]`ndq\/¯8`n`K´�³�²
i7`�^0´t´8`K´Q¸)�pl8`z^0´t´]`K´½²�¯8`'\&¼i²Ke�`�µadI²Ke¾³_l8`¶µ¿^0¼i³&³_l]^`³�³_l]`�þ�¿��¾d_`K¼i²Kezez`K¯t´]^`³Io²�¯]\�^0¯w´½³_l8`��	¹p|,|!|µx²]¼*·]\&²�¯�^L\I°¯®�º�`¶¼i²Ke�f�²�¯8`K¯�³&²0µ1³_l8`Q\xj%\�³x`'e¾vx³_l]`��	¹p|��S¸J�pl8`���¹#|À´²k`'\~¯²0³&²�f7`ndq^`³x`�°¯=^Cg.^0¼*·w·]ezÁ
^0¯t´�³_l8`�f]d;²�fE²K\_`K´.¼ql]^0¯t®�`'\�´²�¯²0³/³_^�ÿ�`��¯�³�²Q^0¼*¼i²�·t¯�³�³_l]`�\_^`µa`*³AjLd;²�º�`�fwºt^hj�`K´Li�jz²0³_l8`nd9¼i²Ke�f�²�¯8`K¯4³_\��¯³_l8`�\xj%\�³x`'ezÁ8fI^�d;³I�¼*·tºt^�d;ºtj�f�l�j%\I�¼*t^0¯I\*¸�|!\c^�d_`'\I·tº�³*Á�³_l8`�f]dq`'\_\I·8d_`'\|³_l]^`³(º�`K´�³�²�³_l8`�`ndI²K\I�²�¯�²0µc³_l8`9²hg�`nd�^0º�º
\xj%\�³x`'e²\q^`µs`*³Uj.¼i²�¯4³xdI²�ºb\#o�`nd_`~º�`*µx³/·t¯I^0´t´8d_`'\_\_`K´C^0¯t´L^�d_` º��ÿ�`Kº�j�³�²�º�`'^0´�³�²Â¼ql]^0¯t®�`'\��¯.³_l8`�\xj%\�³x`'e²\I³_^`³I�¼
^0¯t´�´8j]¯I^�e��¼�\_^`µa`*³Aj�¼i²�¯4³xdI²�ºb\/³_l]^`³,o/�º�ºQ·w¯t´8`ndqe�°¯8`9³_l8`�tezf]dI²hg�`'ez`K¯4³_\�te�fwºt`'e�`K¯4³x`K´Likj.�	¹p|!|,|�¸Pr�`n`Ã|²�·³I·]d;�`nd�Â � � Äpµx²�d/³_l8`&¼i²Kezfwº�`*³x`�d_`'\;·tºo³_\*¸

|®f�²0³x`K¯�³It^0ºg¼i²�¯�³xd;�iw·t³Io²�¯,²0µp\I·w¼ql�^0¯�^0¯]^0º�j%\It\~t\&³_l8`�^�iw�º��³Aj"³�²"¼i²�¯]\;�´8`nd~³_l]`�te�f�^0¼i³&²0µpe�·wºo³I�fwº�`¼qlI^0¯®�`'\Ho�o³_lt�¯ ³_l8`p`K¯�³I�d_`,\_^`µs`*³Uj�¼i²�¯4³xd;²�º�\�³xdS·t¼i³I·8d_`0¸ É `'\_\g³_l]^0¯z`«7`K¼i³I�g�`�¼i²�¯4³xdI²�ºb\uez^hj)iO`2be�fwº�`'e�`K¯�³x`K´
o#l8`K¯�³_l]`nj�^�d_`�¼d_`'^`³x`K´±fwt`K¼`'e�`'^0º(³�²=�]��^}¼*·8d_dq`K¯4³z\x`*³Â²0µ!^0´8g�`nd�\x`L`ng�`K¯�³_\*¸ÅÄ2�t\�³I°¯®Vf]d_`'\_\I·]d_`'\�^0¯t´�¯%�E·8`K¯t¼`'\*Á\¯²0³¶¼�l]^0¯®�`K´wi�j�³_l8`z¯8`no¢f]d;²]¼`K´t·]d_`'\*Á\¼n^0¯±´8`*µa`'^`³¶³_l8`z�¯�³x`K¯4³�²0µ/³_l]`�¼�l]^0¯®�`'\�i�j�ºt`'^0´t�¯®³�²±·t¯t�¯�³x`K¯t´8`K´Ñ^0¯t´Æ¼i²�·t¯4³x`ndqiI^0ºt^0¯t¼*�¯t®�^0¼i³Io²�¯I\�°¯Å³_l8`½¼i²Ke�f�²�¯8`K¯�³_\�²0µ&³_l8`V\_^`µs`*³UjÆ¼i²�¯�³xdI²�º�\�³xd;·w¼i³I·8d_`0¸
r%��|,�"»2y�i�^�\x`K´�^0¯]^0º�j%\It\1\I·®0®�`'\I³+l²ho±³�²�d_`y�`K¯t®��¯8`n`nd�³_l8`c\_^`µa`*³Aj¶¼i²�¯�³xdI²�º]\�³xd;·w¼i³I·8d_`m^�\+^!o#l²�º�`1³�²�^0¼qlw�`ng�`³_l8`Y\_j�\�³x`'eÇ®0²K^0ºt\*Á1�¯t¼*º�·w´t�¯®ªi�²0³_l�`K¯]l]^0¯t¼*°¯®½³_l8`Y\_^`µa`*³Aj±²0µ�¼*·8d_dq`K¯4³�´8dS·®K\)o#lt�ºt`�^`³Â³_l8`Y\_^�e�`�³Ite�`
`K¯t¼i²�·8d�^`®��¯®¶³_l8`~´]`ng�`Kºo²�fIe�`K¯�³2²0µ	¯8`no�´8d;·t®K\*¸



��� ��� �p�m�"���, #$ 
 �(�Ð�m� 
 �	��� �ª$*�����1 ��,"!$K��$n�(�����.�������! #"Æ��������� 
 $ 
 �	�9�	���,$'&)(�� 
8� û�û
Ø�Ù�Ø ÈSå,íÊÉ)ãcâNáqë�å!ß°å,óVä�ç�ð�Ë Ì}áxì7è°çâ�ãcôzá�ì�á_å!ß)ãpéÂÍ¢ã(Î2ãcâ�ôÇË ß)ãpéxê�ë7á_ë�çÜ+æPè�Ý

ß�á;Ï�ò)Ü+ë
�8`no±µx²�dqez^0º]¼i²Ke�fI^�d;b\�²�¯]\1l]^'g�`mi7`n`K¯�ez^0´8`mj�`*³1iO`*³Uou`n`K¯Qr8�2»7|±^0¯t´�³xdq^0´to³Io²�¯I^0º4³x`K¼�lt¯tt�]·8`'\�\I·t¼ql)^�\	µ¿^0·tºo³³xd_`n`�^0¯]^0º�j%\It\c^0¯t´§,|�Ðp¿9»�¸I�pl]`*²�d_`*³I�¼n^0º�º�j0ÁIiO`K¼n^0·I\x`�r%��|,�"»Ñ`�]³x`K¯t´I\2³_l8`~¼n^0·I\_^0º�o³Uj�e�²]´8`Kºc·t¯t´8`nd;ºtj]�¯t®³_l8`!l]^��'^�d;´�^0¯]^0º�j%\It\*Á4¯t²�¯%yGµa^0°º�·8d_`'\2^0¯t´�^0´t´t�³Io²�¯]^0º¼n^0·]\x`'\�\_l²�·wº�´�i7`/�´8`K¯�³I���^�i#º�`0Á�^�\uou`Kº�º�^�\\³_l8`�µa^0°º�·8d_`y
d_`Kºt^`³x`K´±¼n^0·I\x`'\�µ�²�·w¯t´�i�j,³_l8`�³xdq^0´wo³Io²�¯]^0º_³x`K¼qlt¯wt��·]`'\*¸��pl8`�µa`noÑ¼i²KezfI^�d;t\�²�¯I\�³_lI^`³)lI^'g�`Ci7`n`K¯wez^0´8`0Á
i�²0³_l.�¯µx²�dqez^0º7^0¯t´.µ�²�dqeQ^0ºWÁ]l]^'g�`�¼i²�¯%�Idqe�`K´.³_ltt\clkjkf�²0³_l8`'\Ib\*¸

þ@¯"³_l8`¶·]\x`�²0µmr%�/»O|Ò²�¯½³_l8`�[~¸ r�¸7eÂt\_\I�ºt`~´8`*µa`K¯]\x`�\xj%\�³x`'ezÁ�f�²0³x`K¯4³Ib^0º1fI^`³_l]\�³�².�¯]^0´8g�`nd;³x`K¯4³�ºt^0·t¯w¼ql
o�`nd_`��´]`K¯4³I���`K´¶³_l]^`³ulI^0´�¯²0³Hi7`n`K¯��´8`K¯�³I��I`K´)i�j�f]d_`ngXo²�·]\+^0¯]^0ºtj�\x`'\g²�d_�¯Q`�]³x`K¯I\I�g�`,lI^��'^�d;´Q^0¯]^0ºtj�\x`'\g²�¯³_l8`9�¯t´ttg]�´w·]^0ºX¼i²Ke�f�²�¯8`K¯4³_\|²0µp³_l]`!\xj%\�³x`'e¡Â *m��¹�rkÄG¸Äu^0¼ql�`Kº�`'e�`K¯�³|²0µp³_l8`�\xj�\I³x`'e¯lI^0´©^0¯�^0¼i³I�g�`�\_^`µa`*³Aj
f]dI²0®�d�^�ezÁmiw·³¶³_l8`�¼i²Kezfwº�`�o³Aj�^0¯t´Ó¼i²�·]fwº��¯®}�¯�³xdI²X´t·t¼`K´wi�j�³_l8`K�dÂ�¯�³x`*®�dq^`³Io²�¯§�¯�³�²�^�\I�¯t®�º�`L\xj%\�³x`'e¼d_`'^`³x`K´Ô¯]`no \I·8it³Iº�`V^0¯t´Õ¼i²Ke�f#º�`��l]^��'^�dS´�\I¼`K¯]^�d;o²K\K¸ÒÖSlt�º�`½³_l8`=\I¼`K¯]^�dSo²K\z�´8`K¯�³I��I`K´�·]\I°¯®wr%�/»O|�¯t¼*º°·t´8`K´z³_l²K\_` ¼n^0·]\_`K´i�jLf�²0³x`K¯�³It^0º�¼i²KezfE²�¯]`K¯4³�µa^0°º�·8d_`'\*ÁO^�\#`�%f7`K¼i³x`K´QÁ�\I¼`K¯]^�d;�²K\,o�`nd_`)^0ºt\�²��´8`K¯�³I��I`K´³_l]^`³\�¯kg0²�º�g�`K´�·t¯]\q^`µs`(�¯�³x`ndq^0¼i³Io²�¯]\2^�e�²�¯®9³_l8`2¼i²Ke�f�²�¯8`K¯�³_\1o/o³_l²�·³1^0¯kj�¼i²Ke�f�²�¯8`K¯�³_\2^0¼i³I·]^0º�º�j�µa^0°º��¯®.Ö
`'^0¼ql.²�fO`nd�^`³x`K´�^0¼*¼i²�dS´t�¯®�³�²¶o³_\m\xf7`K¼*��I`K´©d_`'�]·t�d_`'e�`K¯�³_\*Á�iw·³|³_l8`��¯�³x`ndq^0¼i³Io²�¯]\1¼i²�·tº�´�º�`'^0´�³�²�l]^��'^�d;´t²�·]\
\xj%\�³x`'e²\I³_^`³x`'\*¸+þ@¯z³_l8`�`ng�^0º�·]^`³Io²�¯.²0µ�³_ltb\m`«E²�dI³*Á#³Ao|²�²0³_l8`nd!^0´8g.^0¯�³_^`®�`'\,ou`nd_`�¯²0³x`K´Q)
û`¸#�#l8`z`«�²�dI³�om^�\�i�²�·t¯t´]`K´ª^0¯w´�f]d_`K´w�¼i³_^�iwº�`�^0¯t´�^�\q\It\�³x`K´�³_l8`z`K¯®��¯]`n`ndq\&�¯�\;¼i²�fw�¯®z³_l8`Ktd�`«E²�d;³_\*¸¿�¯t¼`�^0º�º�³_l8`&¼i²�¯�³xdI²�ºJ^0¼i³Io²�¯]\#lI^'g�`�i7`n`K¯C`�8^�e��¯8`K´pÁ³_l8`�^�\_\x`'\_\qe�`K¯4³�t\(¼i²Ke�fwºt`*³x`0¸
� ¸#|!\�³_l8`�¼i²�¯4³xdI²�º1\�³xdS·t¼i³I·8d_` t\�´]`ng�`Kºo²�f7`K´^0¯t´�³_l8`�f�²0³x`K¯4³It^0º��¯]^0´]`'��·]^`³x`�¼i²�¯�³xdI²�º1^0¼i³Io²�¯]\�^�d_`��´8`K¯%y³I��I`K´QÁ�³_l8`njLo�`nd_`�^�iwº�` ³�²Cf]d;o²�dSo³I��n`�d_`'�]·t�dq`K´�¼�l]^0¯®�`'\�^0¼*¼i²�d;´t°¯®�³�²�o,lt�¼ql"¼i²�¯�³xdI²�º2^0¼i³Io²�¯]\�l]^hg�`³_l]`&®�d_`'^`³x`'\�³,dI²�º�`&�¯�ÿ�`n`nfw°¯®¶³_l8`�\xj%\�³x`'eÀµadI²KeÀ³xd�^0¯]\Io³Io²�¯w�¯® ³�²©^�l]^��'^�d;´t²�·]\p\�³_^`³x`0¸
|}fI^�f7`ndcfw·8i#º�t\_l8`K´�²�¯z³_ltb\m`«E²�dI³�¼i²�¯t¼*º�·t´8`K´p)

�pl8`#r%�2»7|�\_^`µa`*³Aj�^�\_\x`'\_\qe�`K¯4³ue�`*³_l²X´²�ºo²0®�j�¸*¸K¸xf]dI²Fg]�´]`K´�^0¯�²�d;´8`nd;º�j0Á4²�dI®K^0¯t��n`K´¶µ¿^�\_lt�²�¯°¯�o#lt�¼�l�³�²/¼i²�¯t´t·w¼i³Q³_l8`H^0¯]^0º�j%\It\K¸P�pl8`2`«�²�dI³P\I·w¼*¼`'\_\�µ�·tº�º�j#^�\q\x`'\_\x`K´�\_^`µs`*³Uj�d;t\xÿ%\�^�d;t\I°¯®1µsdI²Ke³_l]`�°¯4³x`*®�dq^`³I�²�¯�²0µ�³_l8`�Ägº�`'e�`K¯�³_\*¸��pl]`�^�\_\_`'\_\_e�`K¯�³)f]dI²hgX�´8`K´�³_l8`z�¯µx²�dqez^`³I�²�¯�¯8`K¼`'\_\q^�d_j³�²±¼�l]^�dq^0¼i³x`nd;��n`½³_l8`ªd_`'\I°´t·]^0ºp\_^`µa`*³AjÑd;t\xÿ±²0µ�lI^��'^�d;´]\�^�\_\�²X¼*t^`³x`K´�o/o³_lÅ³_l8`ª\_j�\�³x`'e.¸}�pl]`
^0¯I^0º�j�\;t\1^0¯t´)\I·8f]f�²�dI³I�¯t®/´]^`³_^!f]dI²Fg]�´]`K´�eQ^0¯]^`®�`'e�`K¯�³+^!\I²�·t¯t´�iI^�\It\�²�¯�o#lt�¼�l ³�²�eQ^�ÿ�`cd;t\xÿ
^0¼*¼`nfw³_^0¯t¼`¶´8`K¼*t\Io²�¯I\*¸ É ^�\�³Iº�j0Áw³_l]`�^�\_\x`'\q\_e�`K¯�³#d_`'\I·wºo³_\co�`nd_`�^0ºt\I²Â·]\x`K´�³�²Qfwºt^0¯Ye�o³Io®K^`³Io²�¯I\µx²�d9²�f7`K¯ª\q^`µs`*³Ujd;b\xÿ�\K¸!|!\9¼ql]^0¯®�`'\�^�d_`�ez^0´8` ³�²�³_l]`)\_j�\�³x`'e.ÁE³_l]`�´w�«O`ndq`K¯t¼`'\�^�d_`�^�\_\x`'\_\x`K´
i�jz·8fQ´]^`³I�¯® ³_l8`&¼i²�¯�³xdI²�ºP\I³xd;·t¼i³I·8d_`&´wt^`®�dq^�ez\p^0¯w´L^�\_\x`'\_\qe�`K¯4³,^0¯]^0º�j%\It\1³x`'e�fwºb^`³x`'\*¸

|�¯²0³_l8`nd1�¯µx²�dqez^0ºt¼i²KezfI^�d;t\�²�¯Qo�^�\�ez^0´8`��¯¶³_l8`,þ���| vaþ@¯t´8`nf7`K¯t´8`K¯�³+�P`K¼�lt¯t�¼n^0ºO|�·³_l²�d;o³Uj8�2^0¯]^0º�j%\It\´8`'\I¼dS�i7`K´��¯Qr%`K¼i³Io²�¯�+]¸ÁÀ]¸+|�¯¶°¯µ�²�d�ez^0º�d_`ng]t`no¢²0µE³_l8`cd;b\xÿ�\	�´]`K¯4³I���`K´�i�j ·I\I�¯®�r%�2»7|�\ql²ho�`K´¶³_l]^`³�³_l8`nj�¯t¼*º°·t´8`K´V^0º�º	³_l8`�d;b\xÿ�\�°´8`K¯4³I��I`K´ªikj½³_l8`��¯tµ�²�dqeQ^0º�{!|�r%|¯d;t\xÿª^0¯]^0º�j%\It\!f]dI²X¼`'\_\&·]\;�¯®�³_l8`�³xdq^0´wo³Io²�¯]^0º
e�`*³_l²X´¶¼i²Keze¶²�¯Â³�²�\I·t¼�lz^0¯]^0º�j%\x`'\*¸2�pl8`c^0´t´wo³Io²�¯]^0º�d;t\_ÿ�\	�´8`K¯�³I��I`K´�i�j�r8�2»7|Ñ^�f]f7`'^�d_`K´�²�¯�³_l8`p\I·8dIµ¿^0¼`³�²�iO`)^�\�te�f�²�dI³_^0¯�³,^�\�³_l²K\x`¶�´8`K¯�³I��I`K´Likj.³_l]`�{!|�r8| ^0¯]^0º�j%\It\*¸,|,\9¯²0³x`K´ª^�i�²hg�`0ÁQ³_l8`nd_`�t\�¯²�o�^hj.³�²´8`*³x`ndqeÂ�¯8`po#l]`*³_l8`ndg³_l8`�º�`'\_\_µ�²�d�ez^0ºI{!|�r8|Sf]dI²X¼`'\_\g�´]`K¯4³I���`K´z^0´t´to³I�²�¯]^0º8d;t\_ÿ�\u^0¯t´Â´tb\I¼n^�d;´8`K´¶³_l]`'eÒµx²�d
\�²Ke�`�d_`'^�\�²�¯z²�d!\Ite�fwºtjQe�t\_\_`K´�³_l8`'ez¸

|}e¶²�d_`�¼n^�d_`*µ�·tºQ¼i²Ke�fI^�dSt\�²�¯�l]^�\c^0ºt\�²�i7`n`K¯�ez^0´8`0¸|5K|�'!|¯vx³_l8`~5K^�fI^0¯]`'\x`�r�fI^0¼`�|�®�`K¯t¼j8��^0¯w´C�Yþ��
`K¯®��¯]`n`ndq\~¼i²Ke�f�^�d_`K´,³_l8`�·]\x`�²0µ,r8�2»7|×²�¯5^�5�|/'�|À·t¯]ez^0¯w¯8`K´�\xfI^0¼`K¼d�^`µ�³�v¿§,�cù��9³�²"³xdq^0¯]\Iµs`nd ¼n^�dI®0²³�²�³_l]`Qþ@¯4³x`nd;¯I^`³Io²�¯]^0º�r%fI^0¼`�r]³_^`³Io²�¯Svaþ_r]r]�S¸P*�`K¼n^0·]\x`�l]·]ez^0¯,º��µs`�t\�f�²0³x`K¯4³It^0º°º�j"°¯�g0²�º�g�`K´�vx²�¯8`©lI^��'^�d;´t\�¼i²�º�º�t\I�²�¯�o/o³_lz³_l8`�þZ¯�³x`nd;¯]^`³I�²�¯]^0º�r�f�^0¼`)r]³_^`³Io²�¯O�SÁ�d;�®0²�dI²�·]\p{!|�r8|�l]^��'^�d;´ª^0¯]^0º�j%\It\p\�³_^0¯w´]^�d;´]\2·I\I�¯®



� û � ���������	�u ����
 �	��������������������! #"���������� 
 $ 
 �����	���#$'&)(��
µ¿^0·tºo³1³xd_`n`'\#^0¯w´�²0³_l8`nd#^0¯]^0º�j%\x`'\cl]^0´LiO`n`K¯�`'ezfwºo²hj�`K´Y^0¯t´�d_`ngX�`nou`K´�i�j�{,|�r%|�¸8þZ¯C^0¯r8�2»7|¦^0¯]^0º�j%\It\1²0µ³_l8`�§,�cùØ·I\x`K´��¯Y^0¯Y`ng�^0º�·]^`³Io²�¯�²0µ�³_l8`�¯]`noÙ³x`K¼�lt¯tt�]·8`&µx²�d,f�²0³x`K¯�³It^0ºc·I\x`�^`³95K|�'!|�Á�^0º�ºc²0µ�³_l8`�lI^��'^�d;´¼n^0·]\_^0º�µ¿^0¼i³�²�dq\��´8`K¯�³I��I`K´i�j.³_l8`�µa^0·wºo³/³xd_`n`�^0¯]^0ºtj�\Ib\#o�`nd_`¶�´8`K¯�³I��I`K´ª^0ºt\�²�ikjVr%�2»7|²ÂT+0+.ÄG¸�|!\�o/o³_l�³_l8`
*m��¹�r§¼i²Ke�fI^�dSt\�²�¯QÁp^0´t´wo³Io²�¯]^0º�¼n^0·]\_^0º�µa^0¼i³�²�dq\�o�`nd_`½�´8`K¯�³I��I`K´±i�jÑr%�2»7| ^0º�²�¯8`0¸Ð�pl]`'\x`^0´t´wo³Io²�¯]^0º¼n^0·]\_^0º/µa^0¼i³�²�d�\Q^`®K^0�¯§�¯�g0²�ºtg�`K´±³_l²K\x`Ldq`Kºt^`³x`K´Ó³�²�e¶²�d_`L\�²�fIlwt\�³I�¼n^`³x`K´±³Ujkf7`'\Â²0µ!`ndqdI²�dq\�i7`nj0²�¯t´±\;te�fwº�`¼i²Ke�f�²�¯8`K¯�³2µ¿^0�º�·8d_`'\m^0¯t´.³_l²K\x`�d_`Kºb^`³x`K´z³�²Q\�²0µx³Aom^�d_`�^0¯w´Ll�·Iez^0¯�`nd_dI²�dq\K¸

|�´t´to³I�²�¯]^0º#°¯t´8`nf7`K¯t´8`K¯�³_¼i²Ke�f�^�d;t\�²�¯]\�v�¯²0³(´²�¯]`!i�jÂ³_l]`�^0·³_l²�d1²�d#l8`ndc\�³I·t´]`K¯4³_\��ul]^hg�`�i7`n`K¯�ez^0´8`
i7`*³Ao�`n`K¯Y^0¼*¼*�´]`K¯4³/¼n^0·I\_^0ºP^0¯]^0ºtj�\Ib\ce�`*³_l²X´]\(¼i²Ke�fI^�d;°¯®©r%��|,�"»Ñ^0¯w´Le¶²�d_`�³xdq^0´wo³Io²�¯]^0º�e�`*³_lt²]´]\K¸+�pl8`
d_`'\I·wºo³_\c^�d_`~´8`'\;¼d;�i7`K´��¯�Ãml]^�ft³x`nd�û�û�²�¯Y^0¼*¼*�´]`K¯4³#^0¯I^0º�j�\;t\�iI^�\x`K´.²�¯ªr%�J|!�"»�¸
Ø�Ù@Ú ä�ò�í í ãcâ7ê

r]²Ke�`}¯8`no¡^�f]fIdI²K^0¼ql8`'\.³�²wlI^��'^�d;´�^0¯t´�d;t\xÿÑ^0¯]^0º�j%\It\©iI^�\x`K´�²�¯¦r%��|,�"»¢^0¯t´�\xj%\�³x`'ez\�³_l]`*²�d_jÑl]^hg�`
i7`n`K¯=\I·®0®�`'\�³x`K´��¯½³_ltt\�¼�l]^�ft³x`ndK¸¶Ö=`©^�d_`¶²�¯tº�jiO`*®�°¯t¯t�¯®�³�².´8`ng�`Kºo²�f5\I·t¼ql,³x`K¼qlt¯tb��·8`'\�^0¯w´�l²�f7`*µx·wº�º�j²0³_l8`ndq\Lo/�º�º!o|²�d_ÿ§²�¯¦^0ºo³x`nd;¯]^`³I�g�`'\^0¯t´Õte�fIdI²hg�`'e�`K¯�³_\*¸²�#l8`½²�¯tº�jÅ³_lw�¯®±µx²�dY\I·8d_`}t\�³_lI^`³Y^�f]fwº�jX�¯®³_l8` ³x`K¼qlt¯wt��·]`'\�´]`ng�`Kºo²�f7`K´�µx²�d�\Ite�fwºt`�`Kº�`K¼i³xdI²�yAe�`K¼�l]^0¯t�¼n^0º2\_j�\�³x`'eQ\�³�²z¼i²Ke�f#º�`�EÁ�l]·]ez^0¯ª^0¯t´ª\�²0µ�³Uo�^�dq`y�¯�³x`K¯]\I�g�`�\xj%\�³x`'ez\�o/o³_lt²�·³_µ�·t¯t´I^�e�`K¯4³_^0º°º�j¶¼ql]^0¯®�°¯®�³_l]`�µx²�·t¯t´I^`³Io²�¯]\_²0µp³_l8`9³x`K¼qlt¯wt��·]`'\|b\gµ�·³I�º�`0¸2{,`no�´8`'^�\�^�d_`�´8`'\xf7`ndq^`³x`Kºtj.¯8`n`K´8`K´½oµ2o�`)^�dq` ®0²�°¯®�³�²C\�²�ºtg�`�³_l8`�f]dI²�i#º�`'ez\!^0¯t´Ydq`'\xf�²�¯t´�³�²�³_l8`�¼qlI^0¯®�`'\��¯³_l8`�o|²�d;º�´�²0µ�`K¯®��¯]`n`nd;�¯®¶´8`'\I¼dS�i7`K´z�¯�Ãml]^�ft³x`nd�û`¸



Û ÜÞÝÆßáà�â±ã ä

åçæéè&êìë½íïî�ð ñ ò1ó êÞó ô êÞõ§ò_öø÷

þ@¯�³_l8`�`�%^�ezfwº�`'\(²0µ+r%�2»7|�°¯�³_l]`~ºt^�\�³(¼qlI^�ft³x`ndKÁt³_l8`&´]`ng�`Kºo²�fIe�`K¯�³(²0µ�³_l]`&´8`'\Io®�¯�om^�\p^�\_\I·Ie�`K´z³�²¶²X¼*¼*·8d�¯t´]`nfO`K¯w´8`K¯4³Iºtj0¸P��²K\I³\²0µ#³_l]`2³Ite�`0Á�lI^��'^�d;´�^0¯]^0º�j%\It\�t\�´t²�¯8`p^`µ�³x`ndg³_l8`pez^F-�²�dg´8`'\Io®�¯¶´]`K¼*t\Io²�¯]\1l]^hg�`#i7`n`K¯
ez^0´8`0¸2*1·³�r8�2»7|Æ¼n^0¯Qi7`/·]\x`K´�°¯�^�f]dI²K^0¼i³Itg�`#om^'j�³�²�l8`Kºtf�®�·t�´8`(³_l]`/´8`'\Io®�¯Q^0¯t´z\xj%\�³x`'eÒ´]`ng�`Kºo²�fIe�`K¯�³*Á
dq^`³_l8`nd�³_l]^0¯�^�\�\Itezfwº�j^l]^��'^�d;´5^0¯]^0º�j%\It\�³x`K¼�lt¯tt�]·8`�²�¯�^0¯�`�t\�³I�¯t®.´8`'\Io®�¯Q¸��pltb\&�¯�³x`*®�dq^`³x`K´�´]`'\Io®�¯
^0¯t´L^0¯I^0º�j�\;t\mf]dI²X¼`'\_\2t\(¼n^0º°º�`K´½ùiú�û*üKý�þOÿ��������4ü����4üiù	�
���t¸

Analysis
Design

Decisions

Hazard 

(STPA)

�	o®�·8d_`�ü]¸tû`)ur%^`µa`*³AjkyG®�·t�´8`K´�´8`'\;o®�¯�`K¯4³_^0�ºb\g³Io®Kl�³Iº�jÂ°¯4³x`ndI³Uo/�¯t°¯®&³_l8`�´8`'\I�®�¯�´8`K¼*b\Io²�¯]\u^0¯t´�³_l8`K�dm^0¯]^0º�j%\It\³�²Q\I·]f]f�²�dI³miO`*³�³x`nd�´8`K¼*t\Io²�¯8yAez^�ÿ]°¯®¸

|!\9³_l8`�\xj%\�³x`'ez\!ou`)iw·w�º�´Y^0¯w´�²�f7`ndq^`³x`¶�¯w¼d_`'^�\x`��¯V\I��n`)^0¯t´½¼i²Ke�fwº�`�o³Aj0ÁQ³_l]`�·I\x`�²0µ�\�²�fIltb\�³I�¼n^`³x`K´
\xj%\�³x`'e£`K¯®�°¯8`n`nd;�¯®V^�f]f]d;²K^0¼ql8`'\�i7`K¼i²Ke�`'\Qe¶²�d_`.¼d;o³I°¼n^0ºW¸5þ�e�f�²�dI³_^0¯�³�\xj�\I³x`'e)y�º�`ng�`Kº�va`'e�`nd;®�`K¯4³���f]dI²�f8y
`ndI³I�`'\KÁ+\I·t¼qlw^�\)\_^`µa`*³Aj0Á�e�·]\I³�i7`�iw·t�ºo³��¯4³�²"³_l8`�´8`'\Io®�¯�²0µ/³_l]`'\x`�\_j�\�³x`'eQ\n�g³_l8`nj¢¼n^0¯t¯²0³)i7`Q`«7`K¼i³I�g�`Kº�j
^0´t´8`K´�²�¯�²�dp\Ite�f#º�j�ez`'^�\I·8d_`K´�^`µx³x`nd_o�^�dS´Q¸+|�´w´t�¯®�iI^�d_d;�`nd�\\²�dmf]dI²0³x`K¼i³Io²�¯z´]`ng]�¼`'\�^`µx³x`nd(³_l8`�µ¿^0¼i³(t\1¯²0³²�¯tº�j=`K¯t²�dqe¶²�·]\IºtjVe�²�d_`©`�%f7`K¯]\I�g�`0Á�o³ t\�^0ºb\�²ªe ·t¼�l�º�`'\q\�`«7`K¼i³I�g�`z³_l]^0¯¢´8`'\Io®�¯w�¯®Y\_^`µa`*³Aj��¯�µadI²Keé³_l8`
i7`*®��¯t¯t°¯®Lv¿\x`n`�Eú@ûKü��gú��IüiÁcÃml]^�fw³x`nd�û'ÀK�S¸��pltt\2¼�l]^�ft³x`nd�´8`'\I¼dS�i7`'\(³_l8`�fIdI²]¼`'\q\/²0µ+\_^`µa`*³AjkyG®�·t�´]`K´"´]`'\Io®�¯QÁ
o#lt°¼ql�t\)`K¯]l]^0¯w¼`K´wikj¢´8`�#¯t�¯t®ª^0¼*¼*�´]`K¯4³�f]dq`ng�`K¯4³Io²�¯�^�\Q^}¼i²�¯4³xdI²�ºpf]dI²�iwº�`'e dq^`³_l8`ndÂ³_l]^0¯�^�¤�f]d_`ng�`K¯�³µ¿^0�º�·8d_`'\q¥�f]dI²�i#º�`'ez¸1�pl8`9¯8`�]³1¼qlI^�ft³x`ndc\_l²ho,\�lt²ho�\_^`µa`*³Aj�`K¯®��¯8`n`nd;°¯®�^0¯t´�\_^`µa`*³AjkyG®�·t�´8`K´�´8`'\;o®�¯�¼n^0¯�i7`�¯�³x`*®�dq^`³x`K´�°¯4³�²�iI^�\;�¼�\xj%\�³x`'e~`K¯®�°¯8`n`nd;�¯®)f]d;²]¼`'\_\_`'\*¸
Ú�Ù	� çSè)Ü¬ä�ãcó'Ü2ì�ê�Ý��®ò�á_ô�Ü+ô��¯Ü+ë7á_à,ß ð�â�å�æ2Ü+ëOë

¿9¯8`©ÿ�`nj,³�²=l]^'gX�¯®ª^�¼i²K\I³�y�`«O`K¼i³I�g�`\_^`µs`*³Uj�`«�²�dI³¶t\&³�²V`'e�iO`K´¢o³ �¯4³�²ª^\_j�\�³x`'e `K¯®�°¯8`n`nd;�¯®Yf]dI²X¼`'\_\µadI²Ke ³_l8`©g�`ndqj�i7`*®��¯t¯t°¯®Y^0¯t´�³�²,´8`'\Io®�¯�\_^`µa`*³Aj¢�¯4³�²½³_l8`�\xj%\�³x`'e£^�\ ³_l8`z´8`'\Io®�¯¢´8`K¼*t\;o²�¯]\�^�d_`Cez^0´8`0¸¿9¯t¼`!^`®K^0�¯QÁ]³_l8`#fIdI²]¼`'\q\H\�³_^�dI³_\�o/�³_l¶³_l8`/µ�·t¯t´I^�e�`K¯4³_^0º�^0¼i³I�gXo³I�`'\|�¯�Ãml]^�fw³x`ndcÃ�¸+|�µ�³x`nd|³_l8`!l]^��'^�d;´]\�^0¯t´
\xj%\�³x`'e)y�º�`ng�`KºJ\_^`µa`*³Aj�d_`'�]·t�d_`'e�`K¯�³_\p^0¯t´z¼i²�¯I\�³xdq^0�¯�³_\#l]^hg�`�i7`n`K¯.�´8`K¯�³I��I`K´pÁ]³_l]`&´8`'\Io®�¯CfIdI²]¼`'\q\c\�³_^�dI³_\*)

� û �



� û � �	���������H ���� 
 �,�	�9���2Æ_��(P$�"9�H" "9� 
 $n�1�
û`¸#�Jd_j�³�²z`Kº�teÂ�¯]^`³x`9³_l8`�l]^��'^�dS´]\(µadI²KeÀ³_l8`&¼i²�¯t¼`nfw³I·]^0ºc´8`'\;o®�¯Q¸
� ¸pþZµN^0¯kj¶²0µQ³_l8`,l]^��'^�dS´]\_¼n^0¯w¯²0³ui7`p`Kº°te��¯]^`³x`K´pÁ�³_l8`K¯��´8`K¯�³Ioµsj ³_l8`,fE²0³x`K¯�³It^0º#µ�²�d|³_l8`K�d|¼i²�¯4³xd;²�º�^`³|³_l8`
\_j�\�³x`'eÞº�`ng�`KºW¸

� ¸�Ãmd_`'^`³x`�^�\xj%\�³x`'e ¼i²�¯�³xdI²�ºN\I³xd;·t¼i³I·8d_`�^0¯w´C^�\_\Io®�¯�d_`'\_fE²�¯I\I�iw�º°o³I�`'\�µx²�dp`K¯µx²�d;¼*�¯®�\_^`µa`*³Aj.¼i²�¯I\�³xdq^0�¯�³_\*¸
rX²Ke�`&®�·t�´I^0¯t¼`9µ�²�d�³_ltt\mf]dI²X¼`'\_\2b\mf]dI²hgX�´8`K´z°¯�³_l8`&²�f7`ndq^`³Io²�¯]\#^0¯t´Cez^0¯]^`®�`'e�`K¯�³�¼�l]^�ft³x`ndq\K¸

� ¸��#`�#¯8`�³_l8`�¼i²�¯]\�³xdq^0�¯�³_\p^0¯t´�´8`'\Io®�¯z�¯�f�^�dq^0º�º�`KºW¸
v¿^���þ@´8`K¯�³Ioµaj�f�²0³x`K¯�³It^0º�º�j�l]^��'^�dS´²�·]\|¼i²�¯4³xdI²�º7^0¼i³Io²�¯I\Hi�j�`'^0¼ql�²0µP\xj%\�³x`'eì¼i²Ke�f�²�¯8`K¯�³_\g³_l]^`³�o|²�·tº�´

gXo²�ºt^`³x`V\xj%\�³x`'eø´8`'\Io®�¯§¼i²�¯]\�³xdq^0°¯4³_\�·]\I°¯®�r%�2»7|ñr]³x`nf¨û`¸��p`'\�³_^`³x`½³_l8`"�´8`K¯�³I��I`K´�lI^��'^�d;´¼i²�¯�³xdI²�ºJ^0¼i³Io²�¯]\#^�\/¼i²Ke�f�²�¯8`K¯4³�´8`'\Io®�¯z¼i²�¯]\I³xdq^0�¯�³_\*¸
vaiO��[!\I�¯t®±r8�2»7| r]³x`nf � Á�´8`*³x`nd�e��¯8`Vo#l]^`³�µ¿^0¼i³�²�dq\�¼i²�·wº�´Õº�`'^0´�³�²±^wgXo²�ºt^`³Io²�¯�²0µ ³_l8`�\_^`µa`*³Aj¼i²�¯I\�³xdq^0�¯�³_\*¸
v�¼h��|�·®Ke�`K¯�³2³_l8`�i�^�\I�¼9´8`'\Io®�¯�³�²Q`Kº�te��¯I^`³x`�²�d/¼i²�¯�³xdI²�ºPfE²0³x`K¯�³It^0º�ºtj�·t¯]\q^`µs`�¼i²�¯�³xdI²�ºN^0¼i³Io²�¯]\,^0¯t´

i7`'l]^hg]�²�dq\*¸
v�´��©þZ³x`ndq^`³x`�²hg�`nd�³_l8`zf]d;²]¼`'\_\KÁc³_l]^`³~b\*ÁNf7`ndIµx²�dqe r%�2»7|¢r]³x`nfI\©ûz^0¯t´ � ²�¯�³_l8`Â¯8`no ^0·®Ke�`K¯�³x`K´´]`'\Io®�¯�^0¯t´±¼i²�¯�³I�¯]·8`z³�²�d_`�#¯]`�³_l]`.´8`'\Io®�¯±·t¯�³I�ºm^0º�ºml]^��'^�d;´t²�·]\z\I¼`K¯]^�dSo²K\�^�d_`L`Kº�be��¯]^`³x`K´QÁ

eÂo³Io®K^`³x`K´QÁt²�d�¼i²�¯4³xdI²�º°º�`K´Q¸
�pl]`�¯8`�X³)\x`K¼i³Io²�¯�f]dI²Fg]�´]`'\�^0¯�`�8^�e�fwº�`�²0µ2³_l8`�f]dI²X¼`'\_\*¸V�pl8`©d_`'\�³ ²0µ2³_l8`z¼ql]^�fw³x`nd�´wt\I¼*·]\_\_`'\�\_^`µa`´8`'\I�®�¯�f]d;�¯t¼*tfwº�`'\_µ�²�dpf�l�j%\I�¼n^0º7f]d;²]¼`'\_\_`'\*ÁI^0·³�²Kez^`³x`K´�¼i²�¯4³xd;²�º�º�`ndq\*Á]^0¯w´Ll�·Iez^0¯.¼i²�¯�³xdI²�º�º�`ndq\K¸

Ú�Ù � Ë ß Þ�÷�ãpíéÉ�é_Ü¯å#óVä�ãcóhÜ1ì�ê�Ý��¯ò�á_ô�Ü+ô!� Ü+ë7á_à!ß£ó'å,â ãpß#"]ß)ôzò)ë]ì7âNá_ãpé©Û�å%$�åcì

�pl8`�fIdI²]¼`'\q\(²0µ2\_^`µs`*³Uj�yG®�·w�´8`K´.´8`'\;o®�¯L^0¯t´z³_l]`&·]\x`&²0µ+r%�2»7|Ù³�²©\I·8fIfE²�d;³|o³2b\2�º�º�·I\�³xdq^`³x`K´�l8`nd_`�o�o³_l�³_l8`´8`'\I�®�¯¶²0µN^0¯z`�%f7`nd;te�`K¯�³_^0ºOr�f�^0¼`!r%l]·³�³Iº�`pdI²�i�²0³I�¼#�pl8`ndqez^0ºI�2�º�`2»HdI²]¼`'\q\I�¯®�r%j�\�³x`'e½v¿�p�2»mr]��iI^�\x`K´Â²�¯
^�´8`'\;o®�¯z¼d_`'^`³x`K´.µx²�d,^)dq`'\x`'^�d;¼qlYf]dI².-x`K¼i³#^`³�Ãm�ª[¢Â × ÃFÄG¸

�pl]`&®0²K^0º�²0µ�³_l8`��p�2»mrC\xj%\�³x`'e t\(³�²��¯]\xf7`K¼i³p^0¯t´om^`³x`nd_f]dI²]²0µ	³_l8`~³_l8`nd�ez^0ºNf]d;²0³x`K¼i³Io²�¯�³I°º�`'\2²�¯�³_l8`
i7`Kº�º�j�²0µE³_l]`�r�fI^0¼`�r%l�·t³�³Iº�`0Á�³_l]·]\H\_^hg]°¯®�l]·]ez^0¯]\�µadI²Ke ^~ºt^�i�²�d;o²�·I\�³_^�\_ÿ#Á]³Aj�fw�¼n^0º�ºtj ºt^�\I³I�¯®�³_l8d_`n`�³�²~µx²�·8d
e¶²�¯�³_l]\*Á�³_l]^`³�i7`*®��¯]\!o/o³_lw�¯Ve��¯]·³x`'\�^`µx³x`nd&³_l8`�r%l]·³�³Iº�`�ºb^0¯t´]\�^0¯t´=`K¯t´I\�-�·I\�³�f]d;o²�d�³�²�ºb^0·t¯t¼qlp¸z[#f�²�¯ºt^0¯t´w�¯®�^`³m`Ko³_l]`nd(³_l8`�¹,dqj]´8`K¯�µ¿^0¼*�º�o³UjÂ�¯.Ãm^0º��µ�²�d;¯wt^&²�d(��`K¯t¯]`K´8j�r�fI^0¼`�Ãm`K¯4³x`nd2�¯��	ºo²�d;�´I^XÁ]³_l]`�²�dqiwo³x`ndt\�i]dI²�·®Kl�³ ³�²ª`K�³_l8`nd�³_l]`��ª^`³x`y�¹!`'ez^`³x`�¹!`ngX�¼`�v¿��¹9¹��~²�d ³_l]`.¿�d_iwo³x`nd »+dI²X¼`'\_\I�¯t®��]^0¼*�º°o³AjÑvG¿�»g�+�S¸
�pl8`'\_`&ºt^�dI®�`�\�³xdS·t¼i³I·8d_`'\mf]d;²hgX�´8`�^0¼*¼`'\_\�³�²Q^0º�º�^�d_`'^�\/²0µ	³_l8`�²�d_iwo³x`nd�\*¸

�pl]`�r�f�^0¼`�r8l�·³�³Iºt`�t\1¼i²Fg�`nd_`K´Co/o³_l�\x`ng�`ndq^0º�³Ujkf7`'\1²0µ�l8`'^`³md_`'\It\�³_^0¯�³|³I�º�`'\|³_l]^`³mf]dI²0³x`K¼i³(³_l8`9²�d_i#o³x`ndK�ý\
^0º�·]eÂ�¯�·Ie½\_ÿ]�¯}´w·8d;�¯®�³_l8`Ql]`'^`³&²0µmd_`n`K¯4³xdqj0¸ÂÖSlt�º�`�³_l8`QeQ^F-@²�d;�³Aj½²0µ1³_l8`�·8f]f7`nd�\I·8d;µa^0¼`'\�^�dq`Â¼i²hg�`nd_`K´
o/o³_l'&I`��iwºt` �¯I\I·tºt^`³Io²�¯iwºt^0¯]ÿ�`*³_\*ÁQ³_l8`�ºo²Fou`nd�\;·8dIµ¿^0¼`'\�^�d_`�¼i²hg�`nd_`K´�o/o³_lV\I�º°�¼n^Â³I°º�`'\*¸��#l8`'\x`�³I�º�`'\�l]^hg�`
^�®�ºt^��n`K´½¼i²K^`³I�¯®�²hg�`nd�\�²0µx³!^0¯w´lt�®Kltº�j�f�²�dI²�·]\#\;�º��¼n^)��iO`nd�\*¸#�pl8`�³I�º�`'\!^�d_`�ü ×�3 ^0td,i�jCg0²�º�·]e�`0ÁOo#lt°¼ql
ez^�ÿ�`'\ ³_l8`'e `�]³xdq`'e�`Kº�j,º�o®Kl�³�iw·t³�^0ºt\�²ªez^�ÿ�`'\ ³_l8`'e ¼n^�fI^�iwº�`�²0µp^�iI\�²�d_iw°¯®L^�³xdq`'e�`K¯t´²�·]\�^�e¶²�·t¯�³�²0µ
om^`³x`ndK¸\Ö�^`³x`nd�°¯�³_l]`�³I�º�`'\1¼n^0·]\x`'\p^)\I·]iI\�³_^0¯�³It^0ºOou`Ko®Kl�³cf]dI²�i#º�`'eì³_l]^`³2¼n^0¯C^0´8g�`ndq\x`Kºtj©^.«7`K¼i³/ºt^0·t¯t¼�lC^0¯t´²�d_iw�³�¼n^�fI^�iw°º�o³I�`'\cµ�²�d	³_l8`m\_l]·³�³Iº�`'\*¸1*�`K¼n^0·]\x`(³_l8`|²�d_iwo³x`nd�\Jez^hj�i7`H`�%f�²K\x`K´ ³�²�dq^0�¯~´w·8d;�¯®/³xdq^0¯]\xf�²�dI³1^0¯t´²�¯�³_l8`&ºt^0·w¯t¼ql�fI^0´pÁ]³_l]`�³I�º�`'\me�·I\�³ci7`!om^`³x`nd_f]d;²�²0µa`K´Q¸+�pltb\_³_^�\_ÿ�t\c^0¼*¼i²Kezfwº�t\_l]`K´�³_l]dI²�·®Kl�³_l8`&·]\_`�²0µ1^
\xf7`K¼*t^0º�t�n`K´�l�jX´8dI²�fIlt²�iw�¼(¼ql]`'e��¼n^0ºWÁ]¹!�"Ä�r�ÁKo#lt�¼�l�t\\°¯.-�`K¼i³x`K´��¯�³�²�`'^0¼ql�³I�º�`0¸1�pl8`ndq`#^�d_`,^�fIf]dI²'�tez^`³x`Kºtj
ûhÃ�Á)(�(�(�ºo²ho�`nd#\I·8d;µa^0¼`&³I°º�`'\(¼i²hg�`nd;°¯®©^0¯L^�dq`'^¶³_l]^`³/t\md;²�·®Kltº�j ��× e¢� � (�ez¸



���)*��Å��� �+È9�,�"�g���}�m� 
 �,�	�����2Æ_�)(J$,+��-+.+9� 
0/ �1�}�u�21���� / �%+�3 
 �41 / ���51��26��&� � û ×

þ@¯�³_l]`�\I³_^0¯t´]^�d;´5f]dI²X¼`'\_\*Á\¹��"Ä�r�t\ �¯87x`K¼i³x`K´��¯�³�²V^ª\qez^0º�ºHlt²�º�`�°¯�`'^0¼�l�³I�º�`Qi�j�^ªl]^0¯t´]l]`Kº�´,³�²]²�º³_l]^`³�f#·]e�fI\�^C\_ez^0º°º��]·]^0¯�³Io³Aj½²0µ1¼ql8`'eÂ�¼n^0º\�¯�³�²z³_l8`�¯²��n�Kº�`0¸z�#l8`¶¯²��n�Kº�`�t\�l8`Kº°´=^`®K^0�¯]\�³�³_l8`¶³I°º�`z^0¯t´³_l8`"¼ql8`'e�°¼n^0º�t\Âµ�²�dS¼`K´Å³_l8d;²�·®KlÅ³_l]`�³I�º�`Yikj±^�f]d_`'\_\I·]d;��n`K´Ó¯t�³xdI²0®�`K¯�f#·8dI®�`.µx²�d�\_`ng�`ndq^0º,\_`K¼i²�¯t´]\*¸ þZ³³_^�ÿ�`'\!^�iE²�·t³ � � (Ql²�·8d�\(³�²zom^`³x`nd_f]dI²]²0µ	³_l8`�³I�º�`'\(²�¯^0¯z²�d_iw�³x`ndK¸:9�`K¼n^0·]\x`~³_l]`~¼ql8`'eÂ�¼n^0ºpt\(³�²h�X°¼`Á�l]·]ez^0¯
o|²�d_ÿ�`ndq\�l]^hg�`z³�²=ou`'^�dzl8`'^hgkj�\I·to³_\)^0¯t´�d_`'\_fw�dq^`³�²�dq\�o#lw�º�`Â�¯�7�`K¼i³I�¯t®�³_l8`z¼�l8`'e��¼n^0ºc^0¯t´pÁ+^`³¶³_l8`C\_^�e�`³Ite�`0Á8ez^0¯]`K·8g�`nd;�¯®��¯�^�¼dI²ho�´8`K´�o_²�dqÿ©^�d_`'^X¸|¿�¯8`�®0²K^0ºpµ�²�d(·]\I°¯®�^�dI²�i�²0³1³�²)f7`ndIµ�²�d�e×³_lwt\|³_^�\xÿQom^�\1³�²
`Kº�teÂ�¯]^`³x`�^�g�`nd_j�³x`K´to²�·]\KÁt·t¯t¼i²Ke¶µx²�dI³_^�iwº�`0Á]^0¯w´Cf�²0³x`K¯4³It^0º°º�j©l]^��'^�dS´²�·]\pl]·]ez^0¯L^0¼i³Itg]o³Uj0¸

�pl]`�³I�ºt`'\�e ·]\�³m^0ºt\�²)i7`9�¯]\xf7`K¼i³x`K´Q¸1|Ô®0²K^0º�µx²�d(³_l8`��p�2»�rQom^�\|³�²��¯]\xf7`K¼i³g³_l]`�³I°º�`'\ue�²�d_`�^0¼*¼*·8dq^`³x`Kº�j³_l]^0¯¶³_l]`#l�·Iez^0¯�`nj�`#^0¯t´�³_l8`nd_`*µx²�d_`pd_`K´t·w¼`2³_l8`2¯8`n`K´Âµ�²�dHe ·tºo³Itfwº�`1�¯]\xf7`K¼i³Io²�¯]\K¸�¹9·8d;�¯t®9ºb^0·t¯t¼qlpÁKd_`n`K¯�³xd_j0Á
^0¯t´�³xdq^0¯]\xf�²�dI³*ÁI^Â¯�·]e�i7`nd2²0µ\´8`*µa`K¼i³_\�¼n^0¯�²]¼*¼*·]d/²�¯.³_l]`~³I�º�`'\/�¯z³_l8`�µ�²�dqeá²0µ+\I¼dq^`³I¼ql]`'\*ÁE¼d�^0¼_ÿ%\*Á#®0²�·t®�`'\*Á´tt\;¼i²�ºo²�d;�¯®Á1^0¯t´5`ndI²K\Io²�¯¢²0µ#\;·8dIµ¿^0¼`'\*¸ª�#l8`©`�8^�e��¯I^`³Io²�¯�²0µ/³_l8`�³I°º�`'\�´]`*³x`ndqe��¯8`'\ oµ(³_l8`nj�¯8`n`K´¢³�²ªi7`
d_`nfwºb^0¼`K´z²�dpd_`nfI^0td_`K´Q¸2�pl8`�³Ujkfw°¼n^0º�f]dI²X¼`K´t·8d_`'\(°¯�g0²�º�g�`�g]t\;·]^0º��¯]\xf7`K¼i³Io²�¯�²0µ�`'^0¼ql�³I�º�`9³�²Q\x`n`�oµc³_l8`ndq`~t\
^0¯kjÂ´]^�ez^`®�`�^0¯t´�³_l8`K¯�^�\_\x`'\_\qe�`K¯4³m^0¯t´�¼n^`³x`*®0²�d;��'^`³Io²�¯.²0µp³_l8`9´8`*µs`K¼i³_\m^0¼*¼i²�d;´w�¯® ³�²�´]`*³_^0�º�`K´�¼ql8`K¼qÿ]º�b\�³_\*¸
É ^`³x`ndVÁ]o_²�dqÿ�²�dS´8`ndq\c^�d_`~b\_\I·8`K´�µx²�dpd_`nfI^0td(²0µ	°¯t´t�gX�´t·]^0ºt³I�º�`'\*¸

É �ÿ�`Q^0¯kj½´]`'\Io®�¯=f]d;²]¼`'\_\KÁJ\_^`µa`*³AjkyG®�·t�´8`K´�´8`'\Io®�¯�\�³_^�dI³_\�o�o³_l}�´8`K¯�³Ioµaj]�¯t®�³_l]`�®0²K^0ºt\&µx²�d~³_l]`Q\xj%\�³x`'e
^0¯t´�³_l8`�¼i²�¯]\I³xdq^0�¯�³_\�·t¯w´8`nd#o#lw�¼qlz³_l]`�\xj%\�³x`'e½e�·]\I³/²�f7`ndq^`³x`0¸#�pl]`�lto®Kl%y�ºt`ng�`Kºp®0²K^0ºt\�µ�²�d�³_l8`��p�2»�rL^�d_`³�²)
û`¸pþ@¯]\xf7`K¼i³(³_l8`~³_l8`ndqez^0º�³I�ºt`'\(µ�²�d�´]^�ez^`®�`~¼n^0·]\_`K´.´t·8d;°¯®¶ºt^0·t¯t¼�lQÁ%d_`n`K¯4³xdqj0Á�^0¯t´�³xdq^0¯I\xf�²�dI³*¸
� ¸#|,f]fwºtjQom^`³x`nd_f]dI²]²��#¯®�¼�l8`'e��¼n^0ºt\2³�²�³_l8`&³_l8`nd�ez^0ºQ³I�º�`'\K¸

Äg¯kgX�dI²�¯]e�`K¯�³_^0º0¼i²�¯]\�³xd�^0�¯4³_\�´8`Kº�teÂo³Olt²ho�³_l]`'\x`\®0²K^0ºt\�¼n^0¯�i7`+^0¼qlt�`ng�`K´�^0¯t´��´]`K¯4³IoµajX�¯®1³_l²K\x`g¼i²�¯I\�³xdq^0�¯�³_\*Á
fI^�dI³I°¼*·tºt^�d;º�jÂ³_l8`�\_^`µa`*³Aj.¼i²�¯]\�³xd�^0�¯4³_\KÁwt\c^0¯C`'^�d;ºtj�®0²K^0º��¯C\_^`µa`*³AjkyG®�·t�´8`K´�´8`'\Io®�¯Q¸

�pl]`H`K¯kg]�d;²�¯]e�`K¯�³_^0º4¼i²�¯]\�³xd�^0�¯4³_\�²�¯�³_l8`u\_j�\�³x`'e ´8`'\;o®�¯�\�³x`'e�µadI²Ke f�l�j%\I�¼n^0º�f]dI²�f7`ndI³I�`'\c²0µ³_l8`(¿�d_iwo³_^0º»+d;²]¼`'\_\;�¯®~�]^0¼*°º�o³AjLvG¿9»_�+�+^`³|��rtÃ�Á�\;·t¼ql©^�\u\It�n`/¼i²�¯]\�³xdq^0°¯4³_\_²�¯�³_l8`,fIlkj�\I°¼n^0º]\xj%\�³x`'e×¼i²KezfE²�¯]`K¯4³_\�^0¯t´³_l8`�¯8`K¼`'\_\I�³Aj�²0µu^0¯�jYe�²�iw�º�`�dI²�i�²0³I�¼~¼i²Ke�f�²�¯8`K¯�³_\9³�²�´8`'^0º�o/o³_l"¼dI²ho/´]`K´o|²�d_ÿY^�dq`'^�\�^0¯t´�µx²�d�l�·Iez^0¯]\³�²zi7`&�¯�³_l8`�^�dq`'^X¸_Ä2�8^�e�fwºt`�o_²�d_ÿ�^�d_`'^�`K¯kgX�dI²�¯]e�`K¯�³_^0ºp¼i²�¯]\I³xdq^0�¯�³_\(µ�²�d/³_l8`��p�2»mr�^�d_`0)

;=<?> ),�pl8`�o_²�d_ÿª^�d_`'^�\9²0µg³_l]`�¿�d_iwo³x`nd9»+dI²X¼`'\_\I°¯®��I^0¼*�º�o³Uj�vG¿9»_�2��¼n^0¯Vi7`�g�`nd_j�¼dI²Fo/´8`K´Q¸
�#l8`/µ¿^0¼*�º�o³It`'\2f]dI²Fg]�´]`#^0¼*¼`'\_\|³�²�^0º°ºI^�d_`'^�\|²0µQ³_l8`�²�d_iwo³x`ndq\g³_l8dI²�·®Kl�³_l8`�·]\x`2²0µc°¯4³xd;°¼n^`³x`
f#ºt^`³�µ�²�d�ez\c³_lI^`³�^�d_`|ºt^0¼`K´�o/o³_l�fwº�·]e�iw�¯®Áho/�d;�¯t®ÁC¼i²�d_d;°´²�dq\*Á`º�oµx³I�¯®2´8`ngX�¼`'\*Á�`*³I¼`¸2|�µ�³x`nd
`K¯�³x`nd;�¯t®Â³_l8`�µa^0¼*�º°o³Aj0Á#³_l8`~²�d_i#o³x`ndq\#^�dq`@7_^0¼_ÿ�`K´}·8fª^0¯t´�º�`ng�`Kºt`K´Q¸,rX·8iI\I³_^0¯4³It^0ºP\�³xd;·t¼i³I·8dq`³_l]`K¯\xo��¯®K\p^�dI²�·w¯t´L^0¯t´ª\I·8d_d;²�·t¯t´]\1³_l8`~²�d_iwo³x`nd�²�¯^0º�ºP\I�´8`'\,^0¯t´Y^`³!^0º�ºcº�`ng�`Kºb\*¸1ÖÆo³_l³_l]`�`�X¼`nft³I�²�¯}²0µ_³_l]`A7x^0¼qÿ�\�³_^0¯w´]\&³_l]^`³�\;·8f]f�²�dI³�³_l8`¶²�d_iwo³x`nd�\*ÁQ³_l8`B&w²]²�dq\xfI^0¼`�´w�d_`K¼i³Iº�j
i7`K¯8`'^`³_lÓ³_l8`.²�d_iw�³x`nd�t\��¯t�³It^0º�º�j,¼*º�`'^�dQiw·³¶³_l8`Y\;·8d_dI²�·t¯w´t�¯®ª\�³xd;·t¼i³I·8dq`.¼n^0¯�i7`Cg�`nd_j¼d;²ho/´8`K´p¸

;=<DC ),�pl8`=e¶²�iw�ºt`dI²�i�²0³Ce ·]\�³C`K¯�³x`nd.³_l8`}µ¿^0¼*�º�o³UjÅ³_l8dI²�·t®KlÑf7`ndq\I²�¯t¯8`Kº�^0¼*¼`'\_\�´t²�²�dq\=û`¸tû
ez`*³x`ndq\�v � � ¥���o/°´8`0¸ �pl8`}ºt^hj0²�·³Co/o³_lt°¯Ó³_l8`�¿9»_� ^0º°ºo²ho#\�^�º�`K¯®0³_l�²0µ � ¸ × e�`*³x`ndq\
v�ûE(�(�¥��_µx²�dg³_l]`,dI²�i�²0³*¸2�pl8`ndq`,^�d_`!\�²Ke�`,\I³xd;·t¼i³I·8dq^0ºIi7`'^�ez\Ho,l²K\x`#l8`K�®Kl4³_\�^�d_`,^�\1ºo²FoÑ^�\
û`¸ Ã × e�`*³x`ndq\�v�Ã8(�¥��SÁ8iw·³g²�¯t¼`�·t¯w´8`nd\³_l8`�²�d_iwo³x`nd\³_l]`/³I�º�`,l8`Ko®Kl�³_\+dq^0¯®�`�µsd;²Ke�^�i�²�·³ � ¸Áü
ez`*³x`ndq\\³�² � e�`*³x`ndq\*¸2�pl8`2¼i²KezfI^0¼i³HdI²�º°º�y��¯ µ�²�d�e�²0µ#³_l]`#e¶²�iw�ºt`m\_j�\�³x`'e�e�·]\I³Hez^0¯8`K·8g�`nd³_l]`'\x`�\_fI^0¼`'\)^0¯t´5^0ºb\�²d�^0t\x`��³_\��¯I\xf7`K¼i³Io²�¯�^0¯t´¢�¯87x`K¼i³Io²�¯�`'��·ttfIe�`K¯�³�·8f¢³�²ªl]`Ko®Kl4³_\²0µ � e�`*³x`ndq\�³�²=d_`'^0¼�l±�¯t´ttg]�´w·]^0º�³I�º�`'\�o#lw�º�`©\I³I�º�º�e�`n`*³I�¯®=^wû�e��º�º�be�`*³x`nd�^0¼*¼*·]dq^0¼j
dq`'��·ttd_`'e�`K¯�³*¸



� û'À �	���������F1���� 
 �,�	�9���2Æ_�G3 / +9�F+�+9� 
�/ �1�
;=<�H ),|�´t´wo³Io²�¯]^0º�¼i²�¯]\�³xdq^0�¯�³_\��¯kg0²�º�g�`me¶²hgX�¯®�^�dI²�·t¯t´ ³_l8`1¼dI²Fo/´8`K´)o|²�d_ÿ�\_fI^0¼`0¸2�pl8`�dI²�i�²0³

e ·]\�³�¯8`*®0²0³It^`³x`I7x^0¼qÿ�\�³_^0¯w´]\*Á	¼i²�º�·]e�¯]\KÁNo_²�dqÿ�\�³_^0¯w´]\*Á�¼n^�i#º�`'\*ÁJ^0¯w´�l²K\x`'\K¸Qþ@¯�^0´t´to³I�²�¯QÁ³_l]`nd_`�^�dq`mlI^0¯®��¯®�¼i²�d;´]\*Á0¼*ºt^�e�f�\*Á�^0¯t´)l²K\x`'\*¸49�`K¼n^0·]\x`1³_l8`mdI²�i�²0³Je��®Kl4³	¼n^0·]\x`(´]^�ez^`®�`³�²�³_l8`.®�dI²�·t¯w´�²�iI\�³_^0¼*º�`'\*Á1¼n^�iwº�`�¼i²hg�`ndq\Qo/�º�º�i7`.·]\x`K´�µx²�dzf]dI²0³x`K¼i³I�²�¯�^0¯t´�³_l8`YdI²�i�²0³
\_j�\�³x`'eÊe�·I\�³(³xdq^'g�`nd�\x`~³_l8`'\_`~¼i²hg�`ndq\K¸

¿�³_l]`nd/´8`'\Io®�¯z¼i²�¯I\�³xdq^0�¯�³_\2²�¯z³_l]`��p�2»mr��¯t¼*º�·t´]`0)
ã [!\x`�²0µg³_l]`)�#�2»�rYe�·I\�³�¯²0³�¯8`*®K^`³I�g�`Kº�j"te�fI^0¼i³�³_l8`J&#o®Kl�³!\;¼ql8`K´t·wº�`'\�²0µg³_l8`�²�d_iw�³x`ndq\,e�²�d_`�³_l]^0¯³_lI^`³2²0µ	³_l8`�ez^0¯]·]^0ºN\xj%\�³x`'e~i7`K�¯t®�dq`nfwºt^0¼`K´Q¸
ã �ª^0�¯�³x`K¯]^0¯t¼` ¼i²K\�³_\2²0µ�³_l8`��p�/»�r�e ·]\�³2¯²0³p`�¼`n`K´'K�´²�º�ºb^�dq\�fO`nd#j�`'^�dK¸
ã [!\x`�²0µ�³_l]`��p�2»mr�e�·]\I³/¯²0³�¼n^0·I\x`&²�d�¼i²�¯�³xd;�i#·³x`&³�²Q^0¯�·t¯]^0¼*¼`nft³_^�iwºt`~ºo²K\_\�v¿^0¼*¼*�´8`K¯�³��c^�\/´]`�#¯8`K´
i�jYr%l]·³�³Iº�`�ez^0¯]^`®�`'e�`K¯�³*¸

�pl]`/´8`�#¯t�³Io²�¯ ²0µ7^0¯©^0¼*¼*�´8`K¯�³gµx²�dg³_ltb\2\xj�\I³x`'eÒ¼n^0¯©iO`(µx²�·t¯t´�²�¯Â»1^`®�`�û × À�^0¯t´�³_l8`,l]^��'^�d;´]\�²�¯�»1^`®�`
û'À�(X¸
|!\#o�o³_lYez^0¯kjL\xj%\�³x`'ez\*Á�f]d;o²�dSo³I��K�¯®�³_l8`�l]^��'^�d;´]\#ikjL\_`ng�`nd;o³Aj�t\p`K¯²�·t®Kl��¯�³_ltt\/¼n^�\_`�³�²�^�\_\It\�³�³_l8`

`K¯®��¯]`n`ndq\\�¯�ez^�ÿX�¯®�´8`K¼*b\Io²�¯]\�´t·]d;�¯®9´8`'\Io®�¯p¸2r]²Kez`*³Ite�`'\+^�f]dq`Kº�te��¯I^�d_j�l]^��'^�d;´z^0¯I^0º�j�\;t\�t\1f7`ndIµx²�dqe�`K´·]\I°¯®L^Ld;b\xÿªeQ^`³xd;��}³�²�´8`*³x`nd�e��¯8`zl²Fo¯e ·t¼�l�`«�²�dI³�o/°º�º1i7`zfw·³~°¯4³�²L`Kº°te��¯]^`³I°¯®�²�d�¼i²�¯�³xdI²�º�º��¯t®.³_l8`
l]^��'^�d;´I\©^0¯t´Æ�¯Ñez^�ÿ]°¯®,³xdq^0´8`*²�«�\��¯Å´]`'\Io®�¯Q¸ É �ÿ�`Kº�tl²]²X´QÁ�^`³�³_ltt\Qf�²��¯4³*Á(t\�·t¯8ÿX¯²Fo�^�iwºt`Liw·³�\�²Ke�`³Aj�f7`�²0µ�\I·8dqdI²0®K^`³x`0Á/º��ÿ�`e�o³Io®K^`³I�i#�º�o³Uj0Áu^�\�´8`'e¶²�¯]\�³xd�^`³x`K´Å�¯Sr�`K¼i³Io²�¯¦ûE(X¸ � ¸ � Á�¼i²�·tº�´�i7`�·I\x`K´Q¸SþZ¯Å³_l8`
�p�2»mr=`�8^�e�fwºt`0ÁH\x`ng�`nd;o³Uj5f#º�·]\�³_l8`C{,|�r%|~f�²�º�°¼j,´8`'\I¼d;�i7`K´�²�¯Sû × Ã"t\)^0´8`'��·I^`³x`0¸���²}´8`K¼*�´8`�¯²0³�³�²¼i²�¯]\I°´8`ndp\�²Ke�`�²0µ�³_l8`�l]^��'^�dS´]\c^`³#^0º�º7o|²�·tº�´�i7`�f�²��¯4³Iºt`'\_\m^0¯t´.´]^0¯®�`nd;²�·]\c^`³2³_ltt\c\I³_^`®�`&²0µ�´8`ng�`Kºo²�fIe�`K¯�³
^�\¶º��ÿ�`Kº°tl²]²]´�t\�¯²0³¶´8`*³x`ndqe��¯I^�iwº�`0¸�|!\�³_l8`z´8`'\Io®�¯�f]dI²X¼`n`K´]\�^0¯t´�´8`K¼*b\Io²�¯]\�e�·I\�³)iO`Cez^0´]`0ÁH\xf7`K¼*��#¼
^0´t´t�³Io²�¯]^0º|�¯µx²�dqez^`³Io²�¯�ez^'j�i7`�µx²�·t¯t´¢³�²=i7`�·]\x`*µ�·tºm^0¯t´w^0¼n��·ttd_`K´w^`³¶³_l]^`³¶³Ite�`0¸�|�µx³x`nd�³_l8`C\xj%\�³x`'e´8`'\I�®�¯�t\ ¼i²Ke�fwº�`*³x`K´pÁ	�µ2o³�t\ ´8`*³x`ndqeÂ�¯8`K´,³_lI^`³�\�²Kez`�l]^��'^�dS´]\�¼n^0¯w¯²0³�i7`�^0´8`'��·I^`³x`Kº�j�l]^0¯t´wº�`K´}²�d�³_l8`¼i²Ke�f]d;²Ke�t\x`'\ud_`'�]·t�d_`K´Â³�²)lI^0¯t´tº�`�³_l8`'e®^�d_`�³�²]²�®�d_`'^`³*Á³_l8`K¯�³_l8`9º�te��³_^`³Io²�¯]\2o|²�·tº�´©i7`�´²X¼*·]e�`K¯�³x`K´Vv¿^�\´8`'\I¼dS�i7`K´��¯�Ãml]^�ft³x`nd�ûE(���^0¯t´�´8`K¼*t\Io²�¯I\�o|²�·tº�´�lI^'g�`z³�²ªiO`�ez^0´8`�^`³�³_l]^`³�f�²��¯�³�^�i�²�·³�³_l8`�d;t\xÿ%\~²0µ·]\I°¯®�³_l]`z\xj�\I³x`'ez¸z|1³&³_l]^`³�³Itez`0ÁPl²ho�`ng�`ndKÁ�³_l8`��¯µx²�dqez^`³I�²�¯"¯]`K¼`'\_\_^�d_j"³�²Yez^�ÿ�`�³_lt²K\x`�´8`K¼*t\I�²�¯]\�o/�º�º
e¶²�d_`�º��ÿ�`Kº�jzi7`�^hg.^0�ºb^�iwº�`�³_l]^0¯Ci7`*µx²�d_`�³_l8`~´]`ng�`Kºo²�fIe�`K¯�³cf]dI²X¼`'\_\ci7`*®��¯]\K¸

|�µ�³x`nd_³_l8`#l]^��'^�dS´]\H^�d_`��´8`K¯�³I��I`K´QÁK\xj%\�³x`'e)y�ºt`ng�`KºI\_^`µa`*³Ajky�d_`Kºt^`³x`K´©d_`'�]·t�d_`'e�`K¯�³_\+^0¯t´Â´8`'\Io®�¯�¼i²�¯I\�³xdq^0�¯�³_\
^�d_` ´8`nd;�g�`K´zµadI²Ke ³_l8`'ez¸m|,\!^0¯L`�8^�e�fwº�`0Áwµ�²�d!l]^��'^�d;´ª§�ÃCv�°¯]^0´8`'�]·]^`³x`~³_l8`nd�ez^0º�f]dI²0³x`K¼i³I�²�¯��SÁO^Q\xj�\I³x`'e)yº�`ng�`Kº�\q^`µs`*³UjÔ´8`'\Io®�¯Õ¼i²�¯]\I³xdq^0�¯�³�t\�³_l]^`³.³_l]`�e¶²�iw�ºt`dI²�i�²0³LfIdI²]¼`'\q\I�¯®�e ·]\�³.¯²0³Ldq`'\I·tºo³z�¯�^0¯kj�³I�º�`'\
i7`K�¯®�e�t\_\x`K´��¯�³_l8` °¯]\xf7`K¼i³Io²�¯.²�d�om^`³x`nd_f]d;²�²��#¯t®©f]d;²]¼`'\_\K¸!��²�d_`¶´8`*³_^0�º�`K´"´8`'\I�®�¯�¼i²�¯]\I³xdq^0�¯�³_\,o��º�ºNi7`®�`K¯8`ndq^`³x`K´�´t·8d;°¯®�³_l8`�\_^`µa`*³AjkyG®�·t�´8`K´�´8`'\Io®�¯�f]d;²]¼`'\_\K¸

��²Â®�`*³!\�³_^�dI³x`K´QÁO^�®�`K¯8`ndq^0ºJ\xj%\�³x`'e²^�d;¼�lto³x`K¼i³I·8dq`�e ·]\�³pi7`�\x`Kºt`K¼i³x`K´�v��	o®�·8dq`�ü]¸ � �S¸ É `*³*�ý\,^�\_\I·]e�`~³_l]^`³³_l8` �¯to³It^0ºP�p�2»�rC^�d;¼qlt�³x`K¼i³I·8d_`�¼i²�¯]\It\�³_\�²0µ+^�e¶²�iw�º�`�i�^�\x`�²�¯o#lt°¼ql.³�²]²�ºt\,o/�º�º7i7`�e¶²�·t¯�³x`K´QÁ#�¯w¼*º�·t´t�¯t®
^�ez^0¯t�fw·wºt^`³�²�d,^�dqe ³_l]^`³!f7`ndIµx²�dqez\2³_l]`�f]d;²]¼`'\_\;�¯®©^0¯w´�¼i²�¯�³_^0�¯]\�³_l8`�g]b\Io²�¯Y^0¯w´Yom^`³x`nd_f]dI²]²��#¯®�³�²]²�ºt\*¸
�pltb\Ng�`nd_j�`'^�dSº�j~´8`K¼*t\;o²�¯�ez^hj�i7`_¼�l]^0¯®�`K´)^`µx³x`nd�³_l8`�\q^`µs`*³Uj�yG®�·t°´8`K´�´8`'\Io®�¯�f]dI²X¼`'\_\�\�³_^�dI³_\*Á�iw·t³J\�²Ke�`mg�`nd_j
iI^�\I°¼\�¯to³Ib^0º.^�\q\I·]e�ft³I�²�¯]\N^�d_`g¯]`K¼`'\_\_^�d_j�³�²�®�`*³c®0²��¯®¸1|!\p³_l8`g¼i²�¯w¼`nft³�´]`ng�`Kºo²�fIe�`K¯�³P^0¯t´�´8`*³_^0�º�`K´&´]`'\Io®�¯
f]dI²X¼`'\_\�f]d;²]¼`n`K´]\KÁc�¯µx²�dqez^`³Io²�¯�®�`K¯8`ndq^`³x`K´5^�i�²�·³�l]^��'^�d;´]\�^0¯w´}´8`'\Io®�¯"³xdq^0´8`*²�«�\�ez^hj"ºt`'^0´}³�².¼ql]^0¯t®�`'\�¯Å³_l8`��¯wo³It^0º2¼i²�¯%�#®�·8dq^`³Io²�¯Q¸Ð|�ºo³x`ndS¯]^`³I�g�`Kº�j0Ápe ·tºo³I�f#º�`.´8`'\Io®�¯§¼i²�¯%�w®�·8d�^`³Io²�¯]\�ez^'j±i7`�¼i²�¯I\I�´8`nd_`K´§�¯
fI^�dq^0º°º�`KºW¸

þ@¯ ³_l8`|°¯to³It^0º�¼n^0¯t´t�´]^`³x`m^�d;¼�lto³x`K¼i³I·8d_`�v�¼i²�¯�³xdI²�º8\�³xd;·w¼i³I·8d_`F�SÁK^�´8`K¼*t\Io²�¯ t\1ez^0´8`|³�²��¯�³xdI²]´w·t¼`u^�l]·]ez^0¯²�f7`ndq^`³�²�d1�¯�²�d;´]`ndg³�²)\I·8f7`nd_gXt\x`mdI²�i�²0³ue¶²Fg�`'e�`K¯�³m^�\�\�²�ez^0¯�j¶²0µQ³_l]`,l]^��'^�d;´I\H^�d_`,d_`Kºt^`³x`K´�³�²�e¶²Fg�`'e�`K¯�³*¸
|1³&³_l8`z\q^�e�`¶³Ite�`0Ác�³�ez^'jªi7`�te�f]dq^0¼i³I°¼n^0º�µx²�d�^0¯}²�f7`ndq^`³�²�d~³�²Ye¶²�¯to³�²�d�^0º°º	³_l8`z^0¼i³I�gXo³I�`'\�\�².³_l]`)�Idq\�³



���)*��Å��� �+È9�,�"�g���}�m� 
 �,�	�����2Æ_�B3 / +��-+.+9� 
0/ �1�}�u�21���� / �%+�3 
 �41 / ���51��26��&� � ûhÃ

Operations 
Management

Mobile Robot

Control Room

Work Controller

Controller Controller
Controller
System
Vision

Controller
MovementArm 

Vision Motor 

Injection

TTPS Control System

Arm Controller

Wheels

Location 

Camera

Planner
Robot Work Operator

Injection

�	o®�·ML�N�ü]¸ � )u|�Ã@O0¯t´t�´�O`³ N�r]³ LS·t¼i³I·ML�N�µx²�L2³_lMN��#�2»�r

P NELRQI�²�¯�²0µX³_lMNFQ S�Q�³ N'eTO�L;¼	Uto³ NK¼i³I·MLRN_VQ�³�²AU�O P N_³�UMN+�p�2»mr9¼i²�¯4³ L;²�ºWQ S�Q�³ N'eÔ�¯~¼RU�O�LI®�N_²0µ�³�U�Ng¯²�¯%yAe¶² P N'eGNK¯�³
O0¼i³I P o³I
NXQ2O0¯t´�³�²GU�O P N=Y�²0³�U�³�UMN��p�2»mrZO0¯t´�³�UMN&Ã|²�¯�³ LI²�º[�2²]²Keá¿A\]NELRO`³�²�L@Q�U�O�L�N9¼i²�¯�³ LI²�º�²0µJe¶² P N'eGNK¯�³*¸
�^UMNQ�O`µ_N*³`SbaG®�·t�´MNK´�´MNXQI�®�¯c\�LI²X¼�NXQ�Q*Á��¯w¼*º�·t´t�¯t®ed8�2»]f~Áhg/�º�º\°´MNK¯4³I�µiS½³�UMN�teG\wº°�¼EO`³Io²�¯�Q9²0µ2³�UwVQ~´MNK¼*jQIo²�¯
O0¯t´kg/°º�º2O�Q�QIVQ�³�°¯lO0¯mO0º
Sk�K°¯®}³�UMNeO0º�ºo²X¼EO`³Io²�¯�²0µ9³�O�Qxÿ�Q¶³�²,³�UMN P O�L;o²�·mQ¶¼i²KeG\�²�¯MNK¯4³�QÂ³�²�´MN*³ NELqeÂ�¯MN�³�UMN
Q�O`µ_N*³`Sz³ LRO0´�N*²�«]Q��¯ P ²�º P NK´Q¸

þ@¯¢³�UMN�¼EO0¯w´t�´�O`³ NDQ�³�O�LI³I°¯®?O�LS¼RUto³ NK¼i³I·�L�Ncn�¼i²�¯4³ LI²�º@QI³ L;·t¼i³I·ML�NF�SÁg³�UMNEL�N�VQBO0¯lO0·t³�²KeZO`³ NK´oLI²�Y�²0³Jg_²�L_ÿ
\wºVO0¯w¯MNEL�³�²o\�LI² P �´MN½³�UMN}² P NELRO0º�º=\mLI²]¼�NXQRQI�¯®¢®0²�O0ºVQeO0¯t´�³�O�Q_ÿ0Qzµx²�L.³�UMN��#�2»pdE¸2f ºo²]¼EO`³I�²�¯qQ S0QI³ N'e VQ¯MNENK´MNK´�³�²G\mLI² P �´MN9�¯µx²�LqeZO`³Io²�¯�³�²¶³�UMN�e¶² P N'eGNK¯4³�¼i²�¯4³ LI²�º°º
NEL^O�Y�²�·³1³�UMN�¼*·ML�L�NK¯�³(ºo²]¼EO`³I�²�¯�²0µ�³�UMNrLI²�Y�²0³*¸
fÅ¼EO�eZNELRO&VQ	·�Q NK´�³�²=\mLI² P �´MN1�¯µx²�LqeZO`³Io²�¯ ³�²�³�UMN@U]·]eZO0¯¶¼i²�¯�³ LI²�º�º
NEL:O�Q	³�U�N2¼i²�¯4³ LI²�º�L;²�²Ke�g/°º�ºWY]N(ºo²X¼EO`³ NK´
O`³�O�´wVQ�³�O0¯t¼�N�µ_LI²KeÀ³�UMN�²�LRYwo³ NELK¸+�^U�N=LI²�º
N�²0µ	³�UMN�²0³�UMNEL�¼i²KeG\�²�¯MNK¯4³�Q�Q�U²�·tº�´�Y]N9²�Y P o²�·mQ*¸

�^U�ND\�LI²�\�²�Q NK´Ó´MNXQ;o®�¯oU�O�Q�³sg_²t\�²0³ NK¯4³IVO0º#e¶² P N'eGNK¯�³�¼i²�¯�³ LI²�º�ºVNELRQ*Á2Q�²�¼i²]²�L;´t�¯�O`³I�²�¯o\�LI²�YwºVN'eZQBg/�º�º
U�O P N�³�²uY]NvNKº°te��¯�O`³ NK´p¸.ÖwUw�º
N�³�UMN�²�\]NELRO`³�²�L¶¼i²�·tº�´¢¼i²�¯4³ L;²�º@O0º�ºHe¶² P N'eGNK¯�³*Ág³�U�O`³�eZOxScY]N�¼i²�¯�QI°´MNEL�NK´teG\mLRO0¼i³I�¼EO0º�®� P NK¯�³�UMNy\�LI²X¼�NXQ�QI°¯®GL�N'�]·t
L�N'eGNK¯�³�Q*¸H��²vO�Q�Q;VQ�³^g/�³�U�³�UtVQ2´MNK¼*jQIo²�¯�\�LI²X¼�NXQ�Q*ÁmNK¯®��¯MNENELRQ#eZOXS¼�L�NXO`³ NJO{zR|��}zSüs~�ý2|�ûI|	~ü���ú0ý���|��ù%O0¯w´D\]NELIµ�²�L�e�OGU�·]evO0¯z³�O�QxÿDO0¯�O0º
S�QIVQ�Â � +XÁNû � � ÄG¸

�^U�N�Q�O`µ_N*³`SbaG®�·t�´MNK´¢´MNXQI�®�¯c\�LI²X¼�NXQ�Q*Á��¯w¼*º�·t´t�¯t®Dd%�/»}f�Á�g��º�º\�´�NK¯4³Ioµ_S"³�UMN�beG\wº��¼EO`³I�²�¯�Q9²0µ(³�UMNYmO�QI�¼´MNK¼*VQ;o²�¯�Q��¯�³�U�N�¼EO0¯w´t�´�O`³ N ³�O�Qxÿ�Q=O0¯t´?g/�º�ºhO�Q�QIVQ�³9�¯uO0¯�O0º
S��K�¯®�³�UMNGO0º�ºo²X¼EO`³Io²�¯"²0µg³�O�Qxÿ�Q9³�²�³�UMN P O�LSo²�·�Q¼i²KeG\�²�¯MNK¯�³�Q2³�²Â´�N*³ NELqe��¯MN9³�UMN�Q�O`µiN*³sS�³ LRO0´MN*²�«[Q/�¯ P ²�º P NK´Q¸
�^U�N&´MNXQIo®�¯�\�L;²]¼�NXQ�Q/VQ2¯²�gTL�NXO0´MS�³�²vQ�³�O�L;³*¸F�%Q;�¯®¶³�UMN~°¯µ�²�L�eZO`³Io²�¯�O0º
L�NXO0´MS�Q \]NK¼*��mNK´pÁ0\�O�LI³I�¼*·tºVO�LSº
S³�UMN�®�NK¯MNELRO0º_µx·t¯w¼i³Io²�¯�O0º:LRNXQ \�²�¯�QI
Yw°º�o³I
NXQAO�Q�QIo®�¯�NK´,³�²?NXO0¼RU�¼i²KeG\�²�¯MNK¯�³*Á	´�NXQIo®�¯MNELRQIg/�º�º�°´MNK¯4³I�µiSu\�²0³ NK¯�a³IVO0º�ºVSuUmO��XO�L;´²�·�Q�¼i²�¯�³ LI²�º2O0¼i³Io²�¯�QBY0S�NXO0¼RU±²0µ2³�U�NQ S�Q�³ N'e ¼i²KeG\�²�¯MNK¯�³�Q ³�U�O`³¶¼i²�·tº�´ P o²�ºjO`³ N�³�UMN�Q�O`µ_N*³`S¼i²�¯�Q�³ L	O0�¯4³�QKÁ�´MN*³ NELqeÂ�¯MN¶³�UMN�¼EO0·�QRO0º\µ�O0¼i³�²�LRQ&³�U�O`³�¼i²�·tº�´,º
NXO0´,³�².³�UMNXQ NvUmO��XO�L;´²�·�Q&¼i²�¯�³ LI²�º-O0¼i³Io²�¯�Q*Á4O0¯t´



� ûK+ �	���������F1���� 
 �,�	�9���2Æ_�G3 / +9�F+�+9� 
�/ �1�
\�L�N P NK¯�³2²�L�¼i²�¯4³ LI²�ºc³�UMN'e °¯z³�UMNIQ S�Q�³ N'eÞ´MNXQIo®�¯Q¸+��UMNy\�LI²X¼�NXQ�Q(³�U]·�Q2°¯ P ²�º P NXQ%O¶³�²�\Ma�´²�g/¯�°´MNK¯4³I��#¼EO`³Io²�¯²0µ-Q;¼�NK¯�O�L;o²�Q9�¯?g�Ut°¼RU�³�UMNGQ�O`µiN*³sS"¼i²�¯mQ�³ LRO0�¯�³�Q9¼i²�·tº�´?Y]N P o²�ºVO`³ NK´Q¸���UMNGQI¼�NK¯�O�L;o²�Q9¼EO0¯½³�UMNK¯?Y]N�·�Q NK´"³�²®�·t�´�N�e�²�L�N~´MN*³�O0�ºVNK´z´MNXQIo®�¯.´�NK¼*VQIo²�¯�QK¸

þ@¯~®�NK¯�NELRO0ºWÁ�Q�O`µ_N*³`SbaG®�·t�´MNK´ ´MNXQIo®�¯ �¯ P ²�º P NXQP�mLRQ�³�O`³�³ N'eZ\t³I�¯®�³�²%NKº°te��¯�O`³ Ng³�UMNpUmO��XO�L;´~µ_LI²KeÙ³�UMN_´�NXQIo®�¯
O0¯t´QÁp�µg³�U�O`³&VQ�¯t²0³=\E²�QRQI
Ywº
N�²�LyL�N'�]·t
L�NXQ9·t¯mO0¼*¼�NE\t³�O�Ywº
N¶³ LRO0´�N*²�«]Q*ÁhL�NK´t·t¼*°¯®�³�U�N�º��ÿ�NKº�VUt²�²X´.³�UMNZUmO��XO�L;´
g/�º°º�²]¼*¼*·�LKÁ4L�NK´t·t¼*�¯t®.³�UMN�¯MN*®�O`³I P N�¼i²�¯�Q N'�]·MNK¯t¼�NXQ ²0µ2³�UMNU�O��XO�L;´�oµ(o³�´t²bNXQ�²]¼*¼*·�LKÁ�O0¯t´�beG\wº
N'eGNK¯�³I�¯®¼i²�¯�³I�¯®�NK¯t¼�Sk\wºVO0¯mQ�µ�²�LÂº°te�o³I�¯t®�´�O�eZO`®�N0¸���²�LRN{O�Y�²�·³�´MNXQIo®�¯k\mLI²]¼�NK´w·ML�NXQ¶VQB\�LRNXQ NK¯4³ NK´Å�¯�³�UMN�¯MN�X³
Q NK¼i³Io²�¯p¸

fAQ_´�NXQIo®�¯Â´�NK¼*VQIo²�¯�QFO�L�N,eZO0´�N0Á0O0¯�d%�2»]f^a�Y�O�Q NK´�UmO��XO�L;´vO0¯�O0ºVS0QIjQgVQ\·mQ NK´�³�²��¯µx²�Lqe�³�UMNXQ�N�´MNK¼*VQ;o²�¯�Q*¸ÄFO�LSº
S��¯�³�U�N�Q S�Q�³ N'eÒ´MNXQ;o®�¯B\�LI²X¼�NXQ�Q*Á4º°o³�³Iº
N(�¯µx²�LqeZO`³Io²�¯¶jQ�O P O0�ºVO�Ywº
N^QI²�³�UMN�U�O��XO�L;´vO0¯�O0º
S�QIVQ4g/�º°ºbY]N P NEL�S®�NK¯MNELRO0º4O`³,�mLRQ�³AO0¯t´'g/�º�º[Y]N�L�N�#¯MNK´'O0¯t´'O0·t®KeGNK¯4³ NK´uO�QrO0´t´t�³Io²�¯�O0ºc°¯µ�²�L�eZO`³Io²�¯DN'eGNEL;®�NXQ9³�UMLI²�·®�U�³�UMN
Q S�Q�³ N'e ´�NXQIo®�¯DO0¼i³I P o³I
NXQ*¸�²�L�³�U�N-N�MO�eG\wº
N0Á0º
N*³*�)Q�µx²]¼*·mQ�²�¯ ³�UMNpLI²�Y�²0³	�¯�Q�³�O�Yw°º�o³`SrU�O��XO�L;´p¸��^U�NH�mL	Q�³c®0²�O0º�Q�U²�·wº�´yY]N|³�²%NKº�be��¯�O`³ N³�UMNGU�O��XO�L;´}°¯�³�UMNGQ S�Q�³ N'e ´MNXQ;o®�¯Q¸�¿9¯MNJg2OXS"³�²NKº°te��¯�O`³ NJ\�²0³ NK¯4³IjO0º�°¯�Q�³�O�Yw�º°o³`SzVQ�³�²CeZO�ÿ�N¶³�UMNBLI²�Y�²0³
YmO�Q NJQ�²�UMNXO P S.³�U�O`³9o³/¼EO0¯t¯t²0³%Y]NK¼i²KeGN�·t¯�Q�³�O�Y#º
N0Áw¯²�eZO`³�³ NEL=U²xg�³�UMN�eZO0¯t
\w·wºVO`³�²�L�O�Lqe VQ%\E²�Q;o³Io²�¯MNK´Q¸
f�UMNXO P S�YmO�Q N0Á4U²�g-N P NELKÁ�¼i²�·tº°´,�¯t¼�L�NXO�Q�N�³�UMN�´mO�eZO`®�N�¼EO0·�Q�NK´cY0S"³�U�NZYmO�Q N�¼i²Ke��¯®�°¯4³�²�¼i²�¯�³�O0¼i³Jg/o³�U
O�U�·IeZO0¯½²�L�²�Y�7 NK¼i³�²�L�eZO�ÿ�N�o³9´t���¼*·tº�³/µx²�L=g_²�L_ÿ�NEL	Q�³�²CeZO0¯�·mO0º�º
SYe¶² P N¶³�UMNGLI²�Y�²0³9²�·³9²0µg³�UMNBg2OXS½�¯
O0¯DN'eGNEL;®�NK¯t¼�SQ;o³I·�O`³Io²�¯Q¸:f�¯DO0ºo³ NEL;¯mO`³I P NyQ�²�º�·³I�²�¯zVQ|³�²QeZO�ÿ�N&³�UMNrYmO�Q�N&ºo²�¯®ZO0¯t´�g/°´MNAQI²¶³�UMN�e¶²KeGNK¯�³¼�L�NXO`³ NK´'YbS�³�UMN~²�\}NEL	O`³Io²�¯z²0µ	³�UMN�eZO0¯w
\w·tºVO`³�²�L^O�L�e VQ2¼i²KeZ\}NK¯mQ�O`³ NK´eY0S�³�UMN�e¶²KeGNK¯�³�Q/¼�LRNXO`³ NK´{Y0S�YmO�Q N
QI·M\m\E²�L;³�Q~³�U�O`³ZO�LRN�µ�O�L¶µ_LI²Ke ³�UMN�LI²�Y�²0³*�)Q¶¼�NK¯4³ NEL�²0µ!eZO�Q�Q*¸lf ºo²�¯t®?O0¯t´kg��´MNvY�O�Q Nz¼i²�·tº�´lL�N'e¶² P N.³�UMN
U�O��XO�L;´tYw·³�eZOXS P o²�ºVO`³ N�³�UMNvNK¯ P VLI²�¯]eGNK¯�³�O0º_¼i²�¯mQ�³ LRO0�¯�³�Q�°¯}³�UMNÂµ�O0¼*�º��³`S}ºVOXS0²�·t³*Á:QI·t¼RUtO�Q~³�U�N�¯MNENK´�³�²
eZO0¯MNK· P NEL2³�UMLI²�·®�U�´²�²�L	Q^O0¯t´.�¯�³�U�N&¼�LI²xg/´�NK´�¿9»g�|¸

�^U�N^NK¯ P 
LI²�¯IeGNK¯4³�O0º#¼i²�¯�Q�³ LRO0°¯4³|ÄFf � O�Y�² P N9teG\wº°
NXQ4O�eZO.�te ·]eÒº
NK¯t®0³�U�µx²�Lg³�UMN%LI²�Y�²0³\²0µ � ¸ × eZN*³ NELRQ
O0¯t´qOkg/°´³�U�¯²ÓºVO�LI®�NELz³�U�O0¯�û`¸tû=eGN*³ NELK¸²�9 P NK¯Õ³�U�N�L�N'��·w
L�NK´SeZO.�te�·Ie�N�X³ NK¯�QI�²�¯Ôº
NK¯®0³�U�²0µ ³�UMN
eZO0¯tV\w·tºVO`³�²�LyO�Lqe�O0¯t´}³�UMNZNXQI³IteZO`³ NK´cgpNKo®�U�³&²0µ1³�UMNZN'�]·t
\IeZNK¯4³�³�U�O`³Ig/�º�º	¯MNENK´�³�²eY]N�¼EO�L�L;
NK´}²�¯�³�UMN
e¶²�Yw°º
N�YmO�Q�N0Á�O�¼EO0º�¼*·wºVO`³Io²�¯�e�o®�U�³pQRU²xg�³�U�O`³1³�UMN�º
NK¯®0³�U�²0µp³�U�NAL;²�YE²0³pYmO�Q N�VQpQI·���¼*
NK¯4³|³�²G\�L�N P NK¯�³@O0¯WSºo²�¯®��³I·t´t�¯�O0ºX�¯mQ�³�O�Yw�º��³`S0Á�Yw·³�³�UmO`³\³�UMN�g��´³�U�²0µ�³�UMN^YmO�Q�N/VQ\¯²0³-QI·���¼*
NK¯�³\³�²�\�L�N P NK¯�³gºVO`³ NELRO0º#�¯�Q�³�O�Yw°º�o³`S0¸

þZµ:NKº�teÂ�¯�O`³I�¯®¶³�U�NJU�O��XO�LS´"jQ�´MN*³ NEL�e��¯MNK´�³�²�Y}N teG\�L	O0¼i³I�¼EO0ºpn�O�Q�°¯.³�UtVQ�¼EO�Q NF��²�L�¯²0³9´MNXQI
L	O�Ywº
N&µx²�L
Q�²KeGNDLRNXO�Q�²�¯QÁ|³�UMN{O0ºo³ NEL;¯mO`³I P N.VQ�³�²��´�NK¯4³Ioµ_S5g2OXS�Q¶³�²�¼i²�¯�³ LI²�º�o³*¸��^UMN.´MNK¼*VQ;o²�¯¢³�²,³ L�S¢³�²�¼i²�¯4³ L;²�º2o³
eZOxS,³I·ML;¯�²�·³�¯²0³�³�²'Y]Nv\mLRO0¼i³I�¼EO0º|²�L¶ºVO`³ NEL�eZOXS5Q�NEN'e ºVNXQ�QBQ�O`³IVQ�µ�O0¼i³�²�L�S,³�U�O0¯��¯w¼�L�NXO�QI�¯®�³�UMN�gpNKo®�U�³
nx³�UMNIQI²�º�·³Io²�¯�NXO�L;º°
NEL/´tVQ;¼EO�L;´MNK´��S¸:f�º�ºQ´MNK¼*VQ;o²�¯�Q@Q�U²�·wº�´�L�N'eZO0�¯�²�\]NK¯eO�Q,e¶²�L�N~°¯µ�²�L�eZO`³Io²�¯zVQ(²�Yw³�O0�¯MNK´
O�Y�²�·³^O0ºo³ NEL;¯mO`³I P NXQ�O0¯t´eYmO0¼_ÿ]³ LRO0¼_ÿX�¯®�VQ^O0¯z²�\t³I�²�¯Q¸

f1³�³�UMN1�¯to³IVO0º�QI³�O`®�NXQ��¯~´MNXQ;o®�¯QÁ8g-N|�´MNK¯�³I��mNK´&²�¯wº
S9³�UMNg®�NK¯MNEL	O0ºbU�O��XO�LS´�Q*Á�N0¸T®¸oÁ4�¯�QI³�O�Yw�º�o³sS/²0µt³�U�NFLI²�Y�²0³
YmO�Q NJO0¯t´z³�UMN�L�NKºVO`³ NK´'Q S0QI³ N'eÞ´MNXQ;o®�¯.¼i²�¯�Q�³ L	O0�¯4³�³�U�O`³/³�U�N�e¶²�Yw°º
N=YmO�Q N�e ·�Q�³�¯²0³^Y]N~¼EO�\mO�Y#º
N&²0µ�µ�O0º�º��¯®² P NEL�·t¯t´MNELpg_²�L	Q�³,a�¼EO�Q N�²�\]NELRO`³Io²�¯�O0ºE¼i²�¯t´t�³Io²�¯�Q*¸�fAQ|´�NXQIo®�¯�´MNK¼*VQIo²�¯mQ-O�L�Nr\�L;²�\E²�Q�NK´�O0¯t´�O0¯�O0ºVSk�ENK´QÁX³�UMNES
g/�º°ºEºVNXO0´z³�²vO0´t´t�³Io²�¯�O0º}L�N�#¯MN'eZNK¯4³�Q2°¯�³�UMNIU�O��XO�L;´mQ^O0¯t´z³�UMN&´�NXQIo®�¯z¼i²�¯�Q�³ L	O0�¯4³�QK¸�²�LIN��O�eG\#º
N0Á�O�\�²0³ NK¯4³IVO0º�QI²�º�·³Io²�¯�³�²z³�UMNZQ�³�O�Yw°º�o³`S{\�LI²�Ywº
N'e VQ9³�².·�Q�N�ºjO`³ NELRO0º�Q�³�O�Yw�º°��ENEL�ºVN*®�Q9³�U�O`³
O�L�NÂ´�NE\wºo²xS�NK´5g�UMNK¯}³�U�NQeZO0¯t
\#·tºVO`³�²�L=O�LqeÊjQ=N�]³ NK¯w´MNK´cYw·t³�e�·�QI³=Y}NvL�N*³ LRO0¼i³ NK´cg%UMNK¯}³�UMNZL;²�YE²0³IYmO�Q N
e¶² P NXQ*¸ É N*³*�)Q�O�Q�QI·]eGN�³�U�O`³�O}´MNK¼*VQIo²�¯�VQ�evO0´MNz³�²cO`³Âº
NXO�Q�³�¼i²�¯mQI�´MNEL¶³�UtjQJQI²�º�·³Io²�¯Q¸w�^U�O`³B\�²0³ NK¯�³IVO0º´MNXQI�®�¯�´MNK¼*VQ;o²�¯}®�NK¯MNELRO`³ NXQBO�¯MNEg�LRN�#¯MNK´cU�O��XO�LS´�µ_LI²Ke ³�U�N�Uto®�UMa�º
N P NKºFQ�³�O�Y#�º�o³sS?U�O��XO�LS´wn¿§ � ²�¯�»4O`®�N
û'À%ûh�S)

� C]��> )u�^UMN�eZO0¯tV\w·tºVO`³�²�L^O�Lqe VQ2N�]³ NK¯w´MNK´eg�Uw�º
N�³�UMNyQ�³�O�Yw�º°��ENEL2º
N*®�Q^O�L�N�¯²0³2µ�·tº�º
SZN�X³ NK¯t´MNK´p¸
¹rO�eZO`®�N�³�²�³�U�N©e¶²�Yw°º
NGYmO�Q N�²�L ²0³�UMNELJN'��·w
\IeGNK¯�³yO�LI²�·t¯t´�³�UMN�¿9»_�ÔVQyO0¯t²0³�UMNEL�\�²0³ NK¯�³IVO0ºFUmO��XO�L;´�¯�³ LI²X´t·t¼�NK´JYbS ³�UMN@O0´t´t�³Io²�¯ ²0µ#³�UMN2ºVN*®�Q�oµw³�UMNpe�²�Yw�º
NpYmO�Q Npe¶² P NXQ�g�Ut°º
N_³�U�N^Q�³�O�Yw�º��³`S~º
N*®�QFO�L�N@N�]³ NK¯w´MNK´Q¸



���)*��Å��� �+È9�,�"�g���}�m� 
 �,�	�����2Æ_�B3 / +��-+.+9� 
0/ �1�}�u�21���� / �%+�3 
 �41 / ���51��26��&� � û'ü

Management
Operations 

Control Room

Mobile Robot

Work Controller

Controller Controller
Controller
System
Vision

Controller
MovementArm Injection

TTPS Control System

InjectionArm

Camera

Robot Work Operator

Vision

Wheels

Location Motor 
Controller

Legs

Planner
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Movement 

IncorrectMissing Timing/Sequencing Stopped Too Soon

HAZARD2: Legs extended during movement

HAZARD1: Arm extended while legs retracted

Command IncorrectMissing Timing/Sequencing Stopped Too Soon

Arm 
Controller

extend legs

H1
before arm extended
Legs not extended

during movement
Extend legs

H2

H1
arm extended
Retract while

before movement
Not retracted

H2

retract legs
arm fully stowed
Retract legs before

H1 H1
partially extended
Stop while still

H1H1
before legs extended
Extend arm Stop before

fully extended

Do not extend arm
when commanded

Extend arm when Extend arm before
legs fully extended hazard)

Not retracted before
movement

(tile processing

(tile processing 
hazard)

Stop retraction(tile processing
hazard) before fully arm

fully stowed and 
movement starts
or legs retracted

legs retracted
H1

H2

H1

H1 H2

extend arm

retract arm

enable arm movement

extend legs
retract legs

extend arm
retract arm

Controller

Command
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ö�ÃVÖ�õ:W�Â�ÂMÕ�ÖEÙylrÂSHyö,W�õ�Ö Õ<JAÃjÂ�ÖUFSHI÷
Õ*OUO^Õ�ö�W�Â¡W�ÃLJRõ~J]W�ö_Ö^ÖUFIW�Ö�Ö ÕbÕ�úDÕ�¬�ö�J�Õ*M�ÖUFSH%cnJ�Õ�ÂMÄ
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Õ�Â
WYP]Õ�øMÖAÖUFSHGõ]FIW�ÂMÄ<H+OX×)cnF�ÃVõwFTcmW<OhOKHXÂbÖ�P�[eÖUFSHp¾�W�Ö�Ã
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VIJ�Õ7^0ÃjØSH:Jmc�W<O@ØSH+ORÃ
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W�Â�ØDö,W�ø�÷
ÖyFIW�ÂmØ�÷VÃVÂMÄMÙ
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±b²v³^´¶µ~·¶³^¸ ¹v¸ º ¸ »�¸ ²v³±b²v¼~½v¸ ¾ ²~¿�²~·¶» ³À Á�Â�¾ ²v¼~½v¸ ¾ ²~¿�²~·¶» ³
Ã�Ä ³q» ²~¿6ÅvµvÆ�º ³^ÇvÈv¸ Å~È¶É%º ²vÊq²~º¾ ²v¼�½v¸ ¾ ²~¿�²�·¶» ³^Ç¶Ëv²v³^¸ Å~·Ì µ~·¶³&»Í¾ Æ~¸ ·¶» ³^Çvº ¸ ¿�¸ » Æv»�¸ µ�·¶³

ÎvÏq» ²~¾ ·ÐÆ~º¸ ·¶» ²~¾ Ñ Æ Ì ²v³ Ò Æv³^Ó�Æ~·¶Æ�º Ä ³&²v³Ô µ~·¶»�¾ µ~º ³^Ç¶Ë~¸ ³�´vº Æ Ä ³Ò Æv³^Ó�Æ~º º µ Ì Æv»Í¸ µ~· Ñ�½v· Ì »�¸ µ~·¶Æ~º�Ëv² Ì µ~¿�´¶µm³�¸ »�¸ µ~·Æ~·¶Ë�Æ~º º µ Ì Æv»Í¸ µ~·

Õ�¾ µvÖ ² Ì »~¿�Æ�·¶ÆvÅv²~¿�²�·¶»~´vº Æ~·¶³^Ç¶³q» Æv»Í½¶³¸ ·¶Ñ µ~¾ ¿�Æv»�¸ µ~·vÇ¶³qÆvÑ ²v» Ä ´vº Æ�·vÇ¶²v» Ì^×

Î�·¶Ê^¸ ¾ µ~·v¿�²�·¶»¿�µvËv²~º ³ ¿�µvËv²~º ³Ø ´¶²~¾ Æv» µ~¾ Ò Æv³�ÓÙ Ô Àv¿�µvËv²~º ³
Ú�º Æ Ì Óq¹¶µvÏ«ÑÍ½v· Ì »�¸ µ~·¶Æ~º¿�µvËm²~º ³À ·¶» ²~¾ Ñ Æ Ì ²�³^´¶² Ì ¸ ÑÍ¸ Ì Æv»�¸ µ�·¶³

Ô µ~·¶³q»�¾ Æ~¸ ·Ð» ³Û�³&³^½v¿�´¶»Í¸ µ~·¶³
±b²vÊ^¸ ²vÜ�³

Ý�Æ~º ¸ ËvÆv»Í¸ µ~·�´vº Æ~·Æ~·¶Ë ¾ ²v³^½vº » ³�Ç

Û«·¶Æ~º Ä ³^¸ ³´vº Æ~·¶³Æ~·¶Ë ¾ ²v³^½vº » ³�Ç

Ì µ~·¶»Í¾ µ~º&º ÆvÜ�³^ÇÞ¶µvÅ~¸ Ì ´v¾ ¸ · Ì ¸ ´vº ²v³^Ç
Ã�Ä ³q» ²~¿'ÙbÆvßqÆ~¾ ËÛ�·ÐÆ~º Ä ³�¸ ³

ÙbÆvßqÆ~¾ Ë�Û«·¶Æ~º Ä ³^¸ ³Ã ½v¹¶³ Ä ³q» ²~¿

Ã�Ä ³q» ²~¿Õ�½v¾ ´¶µv³q²

Ú~º Æ Ì Óq¹¶µvÏà�µvËv²~º ³

Ã~Ä ³q» ²~¿Õ~¾ ¸ · Ì ¸ ´vº ²v³

Ù Ô À¶Ëv²v³^¸ Å~· Ã µvÑ » Ü�Æ~¾ ²�Æ~·ÐË2È¶Æ~¾ ËvÜ�Æ~¾ ²Ëv²v³^¸ Å~·�³^´¶² Ì ³

±b²~´ ×
áâ À¶Ëv²v³^¸ Å~·vÇ´vÈ Ä ³^¸ Ì Æ~º Ì µ~·¶»�¾ µ~º ³Ëv²v³^¸ Å~·

Ã µmÑ » Ü�Æ~¾ ² Ì µvËv²~ÇvÈ¶Æ~¾ ËvÜ�Æ~¾ ²Æv³q³q²~¿�¹vº Ä ¸ ·¶³q»Í¾ ½ Ì »Í¸ µ~·¶³
Û�½¶Ë~¸ »´v¾ µ Ì ²vË~½v¾ ²v³

Ø ´¶²~¾ Æv» µ~¾b¿�Æ~·v½¶Æ~º ³à�Æ~¸ ·Ð» ²~·¶Æ~· Ì ²
Ò ¾ Æ~¸ ·v¸ ·ÐÅ2¿�Æv» ²~¾ ¸ Æ~º ³

Î~¾ ¾ µ~¾b¾ ²~´¶µ~¾ » ³^Ç Ì È¶Æ~·¶Åv²¾ ²v¼~½¶²v³q» ³^Ç¶²v» Ì^×

Ò ²v³q»~´vº Æ~·¶³Æ~·¶Ë2¾ ²v³^½vº » ³

Ò ²v³q»~´vº Æ~·¶³Æ~·¶Ë2¾ ²v³^½vº » ³
Õm²~¾ Ñ µ~¾ ¿�Æ~· Ì ²¿�µ~·m¸ » µ~¾ ¸ ·¶ÅÆ~·¶Ë�Æ�½¶Ë~¸ » ³

ãb²v³�¸ Å~·±b²~´ ×

Ø ´¶²~¾ Æv»�¸ µ�·¶³

äiåvævå~ç¶èÕ~È Ä ³^¸ Ì Æ~º

äiåvævå~ç¶é

äiåvævå~ç¶ê

äiåvævå~ç¶ë

äiåvævå~çvì

äiåvævå~ç¶í

äiåvævå~ç¶îÕ�¾ µvÅ × à�Å~¿�» ×
ÙbÆvßqÆ~¾ Ë�Û«·¶Æ~º Ä ³^¸ ³^ÇÕ�¾ ²~º ¸ ¿�¸ ·¶Æ~¾ Ä

ï~ðiæ~ñ ò ó	ð^ô�å~ðiõ ö÷iå~ò øvõ ó	ò ù~úvûvõ å~ôMø~ðqü�ývó�ô�÷qó	ðiå~ðqõ û þ�ÿbþ
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Identify potentially unsafe control actions and restate as constraints 

Identify constraints on how goals can be achieved

Identify hazards
Define accidents (unacceptable losses)

Formulate system−level safety and non−safety constraints

Select a system architecture
Architectural trade analysis
Preliminary hazard analysis

Identify environmental assumptions

Create a concept of operations
Perform a preliminary operator task analysis

Refine goals into  testable and achievable system−level functional requirements

Perform STPA

Refine safety constraints and functional requirements
Identify preliminary safety control structure

Implementation (construction and manufacturing

Change analysis
Incident and accident analysis
Performance monitoring
Periodic audits

Operations, including maintenance and upgrades

and safety constraints.
Define component responsibilities

on system and component behavior

Perform safety−driven system design and analysis

Agree on system goals

Perform final safety assessment

Document System Limitations

Safety Certification

Field testing, installation, and training

Decommissioning

Make system−level design decisions to satisfy functional requirements 
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Eequipment damage (includingdamage related to lunar dust)

ID# Phase Hazard

RE3
RE2
RE1

AC1

G1
G2
G3
G4
G5
G6
G7
G8

PL2
PL1

L1
L2
L3

E1

AS1
AS2
AS3
AS4

T1

D1
D2
D3

General
General
General
General
General
General
General
General

Pre−Launch
Pre−Launch

Launch
Launch
Launch

EVA in Space

Assembly
Assembly
Assembly
Assembly

Descent
Descent
Descent

Ascent

Flammable substance in presence of ignition source (Fire)

Crew injury or illness
Solar or nuclear radiation exceeding safe levels

Loss of attitude control
Engines do not ignite

Damage to payload
Launch delay (due to weather, pre−launch test failues, etc.)

Incorrect propulsion/trajectory/control during ascent

Incorrect stage separation

Incorrect propulsion/control during rendezvous
Inability to dock
Inability to achieve airlock during docking
Inability to undock

Inability to undock

AC2 Ascent Incorrect propulsion/trajectory/control during ascent
AC3 Ascent

S1 Surface Ops
Surface Ops
Surface Ops

S2
S3

Crew members lost on Moon/Mars surface during EVA
Crew members stranded on Moon/Mars  surface during EVA (Extra Vehicle Activity)

NP1 Nuclear Power
Nuclear Power
Nuclear Power

NP2
NP3

Nuclear fuel released on Earth surface
Insufficient power generation (reactor does not work)
Insufficient reactor cooling (leading to reactor meltdown)

Inability to undock
Incorrect propulsion/trajectory/control during descent

Re−Entry
Re−Entry
Re−Entry

Astronaut lost in space

Course Change

Severity
MH

4 3 4
4 3 3
4 3 3

4 3 3
4 3 3
4 4 2

2
4
4

3
3
3

3
3
3

4
4
4

3
3
3

3
3
3

4 4 4
4
4

4
4

4
3

4 4 3

4
1
1
4

4
4
4
4

3
3
3
4

4 4 1

4
4
4 4 4

44
4 4

1 4 1
2 3 3

4 4 2
44 4
444

3 3 2
4 4 1

444
4 4 4

444

E

Incorrect propulsion/trajectory/control during course change burn

Loss of structural integrity (due to inadequate thermal control, aerodynamic loads, vibrations, ...)

Loss of structural integrity (due to inadequate thermal control, aerodynamic loads, vibrations, ...)

Flammable substance in presence of ignition source in confined space (explosion)
Loss of life support (includes power, temperature, oxygen, air pressure, food, water, ...)

Collision (with micrometeroids, debris, during rendezvous or separation maneuver, ...)

Incorrect propulsion/trajectory/control during descent

Incorrect stage separation (including ascent module disconnecting from descent stage)

Loss of structural integrity (due to aerodynamic loads, vibrations, ...)

Loss of structural integrity (due to aerodynamic loads, vibrations, ...)
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Minor Injury or illness

Level
Severity Human Mission Equipment

No /insignificant injury or illness1

4
3
2

All mission objectives completed
Minor mission objectives incomplete
Major mission objectives incomplete

System loss
Major system damage
Minor system damage
No/insignificant damage

Mission abort or mission lossLoss of Life
Severe Injury or Illness
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1
Human

4
Mission

4
Equipment

3

Pre−Launch Launch
To−Space

Assembly
In−Space

Transfer
To−M

Descent
To−M

Exploring
Surface From M

Ascent Transfer
To−E

Arriving
Orbit
In−E

Landing
On−E

Recovery
On−E

Hazard Name:

Mission Phase:
(Circle all appropriate)

Nuclear reactor overheating

Ex: CEV, DAV, rover, etc.

Operation/Event: Ex: docking, lift−off, etc.

Power Generation for surface exploration activities

Vehicle(s)/Systems
Affected:

Subsystem(s) Affected Ex: engine, heat shield, etc.

Nuclear Reactor, cooling subsystem

Severity (1−4):

Mitigation Strategy: 1. Surface power generation does not rely on nuclear technology

2. Back−up power generation sytem is available for surface operations

Accident/Effect
Description:

What potential losses could reslt from the hazard occurrence? What are the worst potential effects, assuming no mitigation

Nuclear reactor core meltdown would cause loss of power, and possibly radiation exposure. Surface operations
must abort mission and evacuate. If abort is unsuccessful or unavailable at the time, the crew could be lost. All
surface equipment is lost. No environmental impact on Earth.

Hazard Description: Describe the hazard as a system state. What other environmental conditions could influence the effect of the hazard occurrence?

Nuclear reactor operating at temperature above design limits.

Causal Factors/
Assumptions

What conditions allow the hazard to occur? 

TBD. Possible causes include: thermal control system malfunction, solar radiation protection inadequate,

Surface nuclear power generation, and all systems used on M surface (HAB, DAV, rovers, powered equipment)

strategies are implemented? What damage could result?  Explain the severity ratings provided above.

insufficient radiator heat rejection

Cost/Difficulty (L,M,H) Mitigation Priority (1−4)

M

H

4

1

Environment
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Complete elimination of the hazard from the design
3
2
1

Control
Reduce Damage

Prevent
Eliminate

Level General Description

Reduction of the likelihood that the hazard will occur

Detailed Description

Reduction of the likelihood that the hazard results in an accident
Reduction of damage to the system if an accident does occur

4
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»d¼ ¹ ½�k0©/3 ¹ ½ ¹ * ¿o¹ ½e[�*-,�35*14¬Z½%©-[)10ªo$%*]$Y¼0©h35¬Y©/«�$%*-¬�*-,�$Y¼4©8$Y«1o)(6©Hc
»d¼4©�oa©/¼4« m7¹ *-¬²«-(�k4©/½Y35¬ ¹ ª4$ ¹ * ¿ ½c«�$�$Y¼ ¹ ½b(6© m ©/({«�¬Z©Aªi10¬Y©/(6¾�o)(U«-3YuToN*PtN;A»d¼0©e¾¼k4©/½Y35¬ ¹ oa©]$Y¼4© ¹U¿ ª)10$Y½n« ¿ k

*10$%ª)14$Y½�*-,8©/«-3Z¼p35*�ªa* ¿ © ¿ $]« ¿ k�$Y¼0© ¹ ¬P¬Y©/(`«�$ ¹ * ¿ ½Y¼ ¹ ª)½i¹H¦y½¿¾ ¹U¿ $%©e¬ZP½]*-,�©nt�$%©e¬ ¿ «-(U(6¾ m�¹ ½ ¹ o)(6©�oa©/¼4« m�¹ *-¬�c
'�½Z½%© ¿ $ ¹ «-(`(6¾ ¹ $P¬Y©eª4¬Y©/½Y© ¿ $Y½]$Y¼0©�$%¬Z« ¿ ½Y,L©e¬P,21 ¿ 35$ ¹ * ¿ «-35¬Y*½Y½]$Y¼0©�35*�ªa* ¿ © ¿ $qc}® ¿ ¾�*-,�$Y¼0©/½Y©�35*�ªa* ¿ © ¿ $Y½
j9©nt035©eª4$�$Y¼0©b¼&14]« ¿ ½e[�*-,s35*10¬Z½%© ³ 35*1)(�k%oa© ¹ �ª)(`©/�© ¿ $%©�kt© ¹ $Y¼0©e¬ ¹`¿ ¼4«�¬/k�u!«�¬Z©8*-¬�½%*-,9$Kuv«�¬Y©HcvÀ�*�©h*-,�$Y¼0©
»�:v®8Àx½Y10¬ m © ¹ (U(`« ¿ 35©c,21 ¿ 35$ ¹ * ¿ ½�«�¬Z©-[ ¹`¿ ,2«-35$e[ ¹ �ªi(6©/�© ¿ $%©�k�14½ ¹`¿0º « ¿ «-(6* º k4© m7¹ 35©/½>o7¾�½%*P© m © ¿ k4*-¬Z½8« ¿ k
k ¹6º¹ $Y«-(do&¾l*-$Y¼0©e¬Z½�c  ©/3 ¹ ½ ¹ * ¿ ½+«1oa*10$+ªi¼^¾�½ ¹ 3e«-( ¹ Pª)(6©/�© ¿ $Y«�$ ¹ * ¿ [^½Y*-,L$|u!«�¬Y©>k0©/½ ¹6º¿ [ ¹`¿ $%©e¬ ¿ «-( m «�¬ ¹ «1o)(6©/½/[^« ¿ k
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�Pó�� ò
�� ����J�ñ��HóÞÿ������ ���
������ó�� ò�ñ��ZóÞÿ���%���ñ������

K ñ�ó����ó� ��	 7 . ÿ������Pó
K ��ñ�L
� M'�Pó���7 . �������� �

1 ��N
��ñ�O/�
. ÿ�������ó

6 ó�ÿ�����7 . �������� �

(���	 � ��&��Pó������ óÞÿ����HóÞÿ�������ñ�L
� M���ó�'�Pñ�����ñ�ó���Pó�� ��	9óÞÿ�������ó��
	 �Pò9ò
� �� �
�Pó�� ñ����
��� ó

þ4	 ó�7 0 ����ñ���ó� ��%
P ������� ��%�79Q4��	 � �
0 ����%���7RQS��	 � �
K ��ñ�L
� M'�Pó���7 . �������� �
79T'ñ������ ó� ñ��
K ñ�ó����ó� ��	 7 . ÿ������Pó�79T'ñ������ ó� ñ��
6 ó�ÿ�����7Mþ4� ���������Þó

�� U!WV�$

�� ���V�XY�� ��Z
[� �\� U!#X . ������� ��7�þ4��(
� ò9ñ���]

b�¹6º_^ ¬Y©�¯e°dc`¯�·a`cbBt0«-�ªed6©gf9¬ihkjY¼0©�jH© m ©�d�µxÀ7ªa©�le»�egfihKegj�mhdk0©�dnh�fojY¼0©plqh_drd ¹ ½ ¹ h ¿ « m h ¹ k)« ¿ l5©sd�h º¹ l1cvrtj
k0© �i¿ ©/½gjY¼0©ul5¬ ¹ j%©e¬ ¹ «vfwh-¬pkSh�u ¿0º ¬Z«Hk ¹U¿0º jY¼4©�½WjY«xj ^ ½gh�f�« ¿�¹`¿ j%¬ ^ k0©e¬uy ¹`¿ jWhzh ^ ¬�ª4¬ih�j%©�lqj%©�k m h_d ^ �© ³ f9¬ih
oa© ¹`¿0º dU«1oN©�d`©�kW«{jY¼4¬Y©/«xj|jWh�oa© ¹`¿0º lqh ¿ ½ ¹ k0©e¬Y©�kF½ ¹ �ªed`¾k«-½}h�jY¼0©e¬cj%¬Z«M«~l1c�r ¿ j%¬ ^ k0©e¬Z½}le« ¿ oa©�l�d`«-½Y½ ¹�� ©�k ¹`¿
k0©�l5¬Y©/«-½ ¹`¿0º h-¬9k4©e¬�h�f ¹ �ª�h-¬ijY« ¿ l5©h«-½�«pjY¼0¬Y©/«xj��i«Pª�h�j%© ¿ j ¹ «�d�jY¼0¬Y©/«xj��iª4¬ih�t ¹ P«xj%©|j%¬Z«M«~lx�i« ¿ kuh�jY¼0©e¬�j%¬²«M«~l1c
r ¿ jY¼0©l©nt�«-�ªAd6©��EjY¼0©ml5¬ ¹ j%©e¬ ¹ h ¿ f"h-¬�jY«x� ¹`¿0º jY¼0©mj%¬²« ¿ ½ ¹ j ¹ h ¿ f9¬ih�½WjY«xj%© ¯  ¢x x� §'jWh�½WjY«xj%©¼¬�§®  n¢�¯�¢"��°²±b¹ ½
¬Y©eª4¬Z©/½%© ¿ j%©�kRo7¾l« ¿ ®��  �� z�e�jY«1oed`©���u�¼ ¹ l²¼n© m «�d ^ «xj%©/½�jWhcêNèE´�â ¹ fN« ¿ ¾}h�f ¹ jY½�lqh_d ^  ¿ ½�© m «�d ^ «xj%©/½�jWhcêNè'´�â)c
®�lqh_d ^  ¿x¹ ½�êNèE´Hâ ¹ f+«�dUdEh�f ¹ jY½�¬ih�u�½�jY¼4«xj8¼4« m ©�«��%»��|«�¬Z©lêNè'´�â�« ¿ k�«�drd�h�f ¹ jY½�¬ih�u�½�u ¹ jY¼�« ¿ � b �t«�¬Y©
ì/é�í�ãeâ)cBe�hPu�½�lqh ¿ jY« ¹`¿)¹`¿0º «vkSh�jd¬Z©eª4¬Y©/½%© ¿ jp�"kSh ¿ Õ�j�le«�¬Z©��slqh ¿ k ¹ j ¹ h ¿ ½qc



�x�_� � ����� � �m�n� ÁvÂ ���n� ������� �n� Ã ��� ��� � Ä ��� � ��� Á!� ����� Âd� � Á���ÂhÅ�� � � � · � ¯

¹`¿ j%©e¬if2«�l5©woa©�jKu!©e© ¿ jY¼4©c½%¾�½Wj%©/~k0©/½ ¹6º¿ ©e¬Z½d« ¿ k¡jY¼0©|lqhPª/h ¿ © ¿ j>k0©/½ ¹6º¿ ©e¬²½d« ¿ k ¹ Pªed6©/�© ¿ j%©e¬Z½|y ¹`¿ l�d ^ k ¹`¿4º
½ ^ o�lqh ¿ j%¬Z«�lqjWh-¬Z½ ³ c
Àah�fwjKuv«�¬Y© ¿ ©e©�k ¿ h�j>oa©}j%¬Y©/«xj%©�k\« ¿ ¾�k ¹6Ï ©e¬Y© ¿ jid6¾ujY¼4« ¿ jY¼0©ch�jY¼0©e¬�ª)«�¬ijY½�h�f'jY¼4©l½Y¾7½Wj%©/ic>f¢h½Wj8½Y«xf9©�j.¾Gh

¬Y©�d`«xj%©�k}½Wh�fwjKuv«�¬Y©xª4¬
hHoed6©/P½P½ij%©/£f9¬ih ¬Y©�} ^4¹ ¬Y©/P© ¿ jY½g¤N«�u�½qcw»d¼0©�½Y¾7½Wj%©/ ¬Y©�} ^4¹ ¬Y©/�© ¿ jY½P« ¿ k}½%¾�½Wj%©/
¼4«1�/«�¬9kl« ¿ «�d`¾7½ ¹ ½�½Z¼Sh ^ d�kwoN© ^ ½%©�kcjWh�k0©�j%©e¬Z ¹`¿ ©<jY¼0©ãoN©/¼)« m�¹ h-¬Z«�d7½Y«xfL©�j�¾clqh ¿ ½Wj%¬Z« ¹`¿ jY½¥jY¼4«xj+ ^ ½Wj�oa©!© ¿ fwh-¬
l5©�k
h ¿ ½ih�f"j|u!«�¬Y©�oa©/¼4« m�¹ h-¬h« ¿ k¦jY¼4«xj�jY¼0©]½ih�f"j|u!«�¬Y©A ^ ½Wj8© ¿ fwh-¬
l5©sh ¿ jY¼4©slqh ¿ j%¬
h_drd6©�kW½%¾�½Wj%©/%c%z ¿ l5©pjY¼)«xj ¹ ½
«�l�lqh�ªed ¹ ½Y¼0©�k���jY¼Sh½Y©�¬Y©�} ^)¹ ¬Y©/�© ¿ jY½�« ¿ k§lqh ¿ ½Wj%¬Z« ¹`¿ jY½h«�¬Y©lª)«-½Z½%©�k§jWhujY¼0©�½Wh�fwjKuv«�¬Y©pk0© m ©�d�h-ªa©e¬Z½mywjY¼0¬
h ^0º ¼
jY¼0©�oAd`«�li�To�h�t�¬Y©�} ^4¹ ¬Y©/�© ¿ jY½+½%ªa©�l ¹�� le«xj ¹ h ¿ ½ ³ �^« ¿ kmjY¼0©e¾ ^ ½%©¨jY¼0©/�jWh º © ¿ ©e¬Z«xj%©�« ¿ k m «�d ¹ k)«xj%©¨jY¼0© ¹ ¬Zk0©/½ ¹6º¿ ½
©i^ ½Wjd«-½¨jY¼0©b¼4«�¬9k�uv«�¬Y©#k0© m ©�d�h-ªa©e¬Z½�kSh�c

z�jY¼4©e¬ ¹`¿ f"h-¬Z]«xj ¹ h ¿ «xjcjY¼ ¹ ½}d6© m ©�d" ¹6º ¼ªj ¹`¿ l�d ^ k0©g¤ ¹6º ¼Dj}l5¬Y©qu ¬Y©�} ^4¹ ¬Y©/P© ¿ jY½n½ ^ l²¼F«-½-k0©/½il5¬ ¹ ª j ¹ h ¿ h�f
jY«-½W��½o« ¿ k«h-ªa©e¬Z«xj ¹ h ¿ «�d�ª4¬
hal5©�k ^ ¬Y©/½�� ¹U¿ j%©e¬if2«�l5©m¬Y©�} ^4¹ ¬Y©/�© ¿ jY½���« ¿ k�jY¼0©zj%©/½Wj ¹`¿0º ¬Y©�} ^4¹ ¬Z©/�© ¿ jY½�fwh-¬ujY¼0©
f ^4¿ lqj ¹ h ¿ «�d ¹ j.¾>k0©/½il5¬ ¹ oa©�k¬h ¿ jY¼ ¹ ½Ed6© m ©�d{c\rtfajY¼4©Xoed`«�l
�Go�h�t8¬Y©�} ^4¹ ¬Z©/�© ¿ jY½H½%ªa©�l ¹�� le«xj ¹ h ¿h¹ ½S©nt7©�l ^ jY«1oed6©��-½%¾�½Wj%©/
j%©/½Wj ¹`¿4º le« ¿ oa©hªa©e¬ifwh-¬Z�©�kt©/«�¬�d6¾jWh m «�d ¹ k4«xj%©h¬Z©�} ^4¹ ¬Y©/�© ¿ jY½ ^ ½ ¹`¿4º ½%¾7½ij%©/ « ¿ k�© ¿3m�¹ ¬ih ¿ P© ¿ j�½ ¹  ^ d`«xjWh-¬Z½
h-¬l¼4«�¬9k�uv«�¬Y©nh ¹`¿ h®jY¼4©nh¯d�hDh-ª�½ ¹  ^ d`«xj ¹ h ¿ c�r ¿ l�d ^ k ¹`¿0º « m7¹ ½ ^ «�d�h-ªa©e¬Z«xjWh-¬cjY«-½W�fmhdk0©�d ¹`¿4º d`« ¿0º_^ « º ©Aªa©e¬Z ¹ jY½
¹`¿ j%© º ¬Z«xj%©�k�½ ¹  ^ dU«xj ¹ h ¿ « ¿ k�« ¿ «�d6¾7½ ¹ ½|h�f�jY¼0©t© ¿ j ¹ ¬Y©o½%¾�½Wj%©/u� ¹`¿ l�d ^ k ¹`¿4º ¼ ^ P« ¿a° lqh�ª ^ j%©e¬ ¹U¿ j%©e¬Z«�lqj ¹ h ¿ ½
� ¯/¸4�H¯�± � �{c

f¢hTk4©�d`½�«xj�jY¼ ¹ ½�d6© m ©�d�«�¬Y©c¬Y© ^ ½Y«1oed6©��N« ¿ k�u!©l¼4« m ©cf"h ^)¿ k¡jY¼4«xj�jY¼0©/½%©nmhdk0©�d`½dª)¬ih m�¹ k0©}jY¼0©woa©/½Wj�ªed`«�l5©
jWh\ª4¬ih m7¹ k0©ulqh�ª�h ¿ © ¿ j�¬Z© ^ ½%©o« ¿ k�o ^4¹ d�k¦lqh�ª�h ¿ © ¿ jpd ¹ o)¬Z«�¬ ¹ ©/½ � ¯�·�¯n�{c�ed© ^ ½%©uh�f�«�ª4ªed ¹ le«xj ¹ h ¿ ½Wh�f"j|u!«�¬Z©
«xj|jY¼4©slqhTk4©sd6© m ©�d�¼)«-½#oa©e© ¿ ª4¬ihHoAd6©/P«xj ¹ l�«xj#oa©/½Wj��nlqh ¿ j%¬ ¹ o ^ j ¹U¿0º jWh�«�½ ^ ¬Yª4¬ ¹ ½ ¹`¿0ºt¿D^ �oa©e¬²h�f{«�l�l ¹ k0© ¿ jY½
� ¯-¯/·1�{cXjH© m ©�d�µ�oed`«�li�To�h�tpoa©/¼4« m7¹ h-¬Z«�da½%ªa©�l ¹�� le«xj ¹ h ¿ ½"ª4¬ih m7¹ k0©�«-uv«/¾~jWhPP«x�-©¬jY¼0©²lZ¼4« ¿0º ©/½�«�d`mh½Wjv«�d�uv«/¾�½
¿ ©�l5©/½Y½Z«�¬Y¾¦jWh\¬Y© ^ ½%©A½ih�f"j|u!«�¬Y© ¹`¿ «vfwh-¬ZP«xjmjY¼4«xj ¹ ½-o�h�jY¼�¬Y© m�¹ ©qu!«1oAd6©A« ¿ k m ©e¬ ¹�� «1oed6©Hc�r ¿ «Hkyk ¹ j ¹ h ¿ ��jY¼0©
oed`«�l
�Go�hPt\phTk0©�dU½²le« ¿ oa© ^ ½%©�kzjWh�P« ¹`¿ jY« ¹`¿ jY¼0©]½%¾�½Wj%©/g« ¿ kzjWhx½%ªa©�l ¹ f9¾m« ¿ k m «�d ¹ k4«xj%©pl²¼4« ¿0º ©/½#oa©�fwh-¬Y©
jY¼0©e¾f«�¬Z©t]«Hk0© ¹U¿ jY¼0© m «�¬ ¹ h ^ ½nP« ¿a^ f9«�lqj ^ ¬Y©e¬Z½eÕ�ª4¬ihdk ^ lqjY½qclz ¿ l5©�jY¼0©lZ¼4« ¿0º ©�k¥jH© m ©�d{µx½%ªa©�l ¹�� le«xj ¹ h ¿ ½
¼4« m ©�oa©e© ¿sm «�d ¹ k4«xj%©�k��ejY¼4©}d ¹`¿ �7½¨jWh�jY¼0©nmhTk ^ d6©/½ ¹ Pªed6©/�© ¿ j ¹`¿0º jY¼0©lmhdk0©�d6©�k�oN©/¼)« m�¹ h-¬�le« ¿ oa© ^ ½%©�k{jWh
k0©�j%©e¬Z ¹`¿ ©vu�¼ ¹ lZ¼\mhdk ^ d6©/½ ¿ ©e©�k³jWhioa©plZ¼)« ¿0º ©�kf« ¿ kF¼ShPuwcpj ¹ o)¬Z«�¬ ¹ ©/½¬h�f¨lqh�ª�h ¿ © ¿ jcmhdk0©�d`½²le« ¿ «�d`½Wh
oa©>k4© m ©�d�h-ªa©�kA« ¿ k ^ ½%©�k ¹U¿ «bªed ^4º h.« ¿ kdhÈªed`«¨¾mf9«-½Z¼ ¹ h ¿ ��P«x� ¹`¿0º lZ¼4« ¿0º ©/½�«-½"¬Z©�} ^4¹ ¬Y©�k�� ¹`¿ h-¬/k0©e¬ojWhRk4© m ©�d�h-ª
ª4¬ihdk ^ lqjof2«- ¹ d ¹ ©/½ � ·�¯/µH�{c
»d¼4©b¬Y©/½ij�h�f�jY¼0©Rk0© m ©�d�h-ª)�© ¿ j�ª4¬ih4l5©/½Y½�� ¹`¿Gm h_d m�¹`¿0º jY¼0© ¹ �ªed6©/�© ¿ jY«xj ¹ h ¿ h�f'jY¼0©mlqh�ª�h ¿ © ¿ j�¬Y©�} ^4¹ ¬Y©nh

�© ¿ jY½"« ¿ kslqh ¿ ½Wj%¬²« ¹`¿ jY½"« ¿ kpk hal ^ P© ¿ j%©�k|«xj�jH© m ©�d`½'´n« ¿ k|¸�h�f ¹`¿ j%© ¿ j�½%ªa©�l ¹�� le«xj ¹ h ¿ ½�� ¹ ½+½Wj%¬Z« ¹`º ¼ªjWfwh-¬xuv«�¬9k
« ¿ kik ¹õÏ ©e¬²½¨d ¹ jWjid6©¬f9¬ih u�¼4«xj ¹ ½ ¿ h-¬ZP«�drd`¾�kSh ¿ ©²jWhdk4«¨¾Hc

µ ¶�·w¸n·"¹ ºz»�¼S½�¾�¿eÀ�Á_Â¯À�Ã�Ä�Å'ÆRÁ�¿e¾ Ç�Â¯¾«ÂÈÁ�É/Á_Â®»ÊÀ�Æ
Ð ¼0© ¿ jY¼0©�½Y¾7½Wj%©/ ¹ ½'lqh�ªed`©�j%©�k��_jY¼0©�½Y¾7½Wj%©/Ëd ¹  ¹ jY«xj ¹ h ¿ ½ ¿ ©e©�kmjWh#oa© ¹ k4© ¿ j ¹�� ©�kn« ¿ k�kSh4l ^ �© ¿ j%©�k)c�Àah�©
h�fÊjY¼4© ¹ k0© ¿ j ¹�� le«xj ¹ h ¿ u ¹ drd®�ªh�f�lqh ^ ¬Z½%©���oa©>k h ¿ ©¬jY¼0¬ih ^0º ¼Sh ^ j<jY¼4©�k4© m ©�d�h-ª)�© ¿ jqc�»d¼ ¹ ½ ¹`¿ f"h-¬Z]«xj ¹ h ¿t¹ ½ ^ ½%©�k
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j ¹�� le«xj ¹ h ¿ h�fojY¼0©P½Y¾7½Wj%©/ u ¹ drd
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P Q RTS3UWVJX�Q Y P Z[Z[X4\ ]^Q`_ba RcQ \ deQ Z[X4\ ]^Q`_ba
f8g P hji k

l�m �l*� ^'n ��dpo�jrqs�phut���d ^'n ��t-o0v-��l�l*o0t���vDjgh��6opv l*o0t���vDj+��v'��d0q n o n t���j �*�!�@o0v�� n�w m �xj w �d�hah��³fwh���x m h wyw �z h{�#|�h ^ j�d�hah��uo0v z f"h���#f���lqj n x�{��v't w m �xj w � n �*�+� n ����d&�*}#��vªj*~���v¡h ^ �"�%�9�/�*�$o&��v l%� ^'n o0v z{� l �2�A�3� |�� n ��t��l�l*o0t���vDj=��v���d&q n o n x w � � v'tpj m �xj��*}���v,o�f w � ^�n �¨h;v d&qgj m �"opvSf"h��$�(�xj�o�h;v6�'��� n ��vªj ��t{o0v(��v(�%��o n j�opv z ��l�l*o0t���vDj���*��h��ij*x w �|lqh;��� ^ � w o�j m �6}��*��q1t'o&�/�*����vDj�}9o&� w h�fnj m �>��l�l*o0t���vDj"��v't1orj n l*� ^'n � n ~� h n j?��l�l*o0t���vDj"���*��h��ij n �#��� w �$o�jWj ��vuf��ih;� j m �+�.�*� n �.��lqj�o&}���h�f3��v��*}���vªj � |�� n ��tA�phut���d7~ l�m �*qB��dp�mh n j��d w ��q n l�d&���#��d&q{t�� n l%�!o&|.�¬j m ���*}���vªj n ��v't ^'n
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^'ni^ ��drd&q@� m ^ �(��vh��.�*�!�xjWh�� �H��v'tuj m �|h��'��h��ij ^ v'o�j�qsjWhsd0���#�!v1o0����h��ij���vDj�d&� n�n h;v n o n d�h n j*~� v6��l�l*o0t���vDj���v'��d&q n o n j ��l m v'op� ^ � n m h ^ d0t>���ih�}9o0t�����f��!����� w h��i�}h��3�'�ih4l%� n�n jWh?� n!n o n j�o0v ^ v't��*� n j���v't'o0v zj m �,��vªj�o0���,��l�l*opt���vªj��'�ih4l%� n�n ��v't-o0t���vDj�o�f�quo0v z j m �B�mh n j6o0����h��ij���vDj n q n j ���(orl�l*� ^'n ��d�f���lqjWh�� n o0v�}�h_d&}���t�~l�m o n l m �#� j �*��t�� n l%�!o0|/� n ��v5�#�'�'�ih;��l m jWh,��l�l*o0t'��vªj���v'��d&q n o n x�|�� n ��t¢h;v � l ����� x�l*��drd&��tzû � � l �®û4� ^�n ��d� v'��d&q n o n |�� n ��t�h;v � l ����� ³ ~eû � � l l*��v,|.� ^'n ��t~jWh6o0t���vDj�o�f�qmj m �?� ^ � n j�o�h;v n j m �xj�v��*��t�jWh�|.����v n w �*����t
jWhpf ^ drd&q ^ v't��*� n j���v't w m q�j m ����l�l*o0t'��vªj�h4l�l ^ ���!��t�~3�Öj����ih�}9o0t�� n j m �>|�� n o n fwh��"�(����o0�(o&��opv z d0���#�!v'o0v z f��ih;�j m ���*}���vDj n ~l�m � ^'n �uh�f}û � � l t h�� n v h�j~d&����t jWh-o0t���vDj�o�f�quo0v z n o0v z d&�ul*� ^'n ��d�f���lqjWh�� n h��{}��#�!op�#|ed&� n ~���v n j ����t�o�j�'�ih�}uopt�� n j m �>�#|�oUd0o�jrq~jWh(�%�����(o0v��²j m �>��vªj�o&�!� n h4l*o�h � j ��l m v�orl*��d n q n j ��� t'� n o z vjWh{opt���vªj�orf:qpj m � w ���x�9v�� n�n � no0v«j m ���%��o n j�opv z n �xf:��j�q�lqh;vªj �ih_d n j � ^ lqj ^ ������v't«jWh¡o0t���vDj�o�f�q l m ��v z � n j m �xj w ordrd?vSh�j n op���ed&qM��d0op�(o0v'�xj �n q9��� jWh;� n | ^ j4��h�j ��vªj�o0��dUd&q,��dUd�j m ��l*� ^'n ��dÊf���lqjWh�� n x�o0v l�d ^ t'o0v z j m � n q n j ���(orl¬h;v'� n ~¢?v'� z h;��d�h�f¨û � � l o n jWh z ��j>� w ��q§f��ih;�£� n�n o z v'o0v z |ed0��������v't�opv n j ����t§jWh n m o�f"j�j m �mfwhal ^�n jWh�¤�3¾
j m �?��l�l*o0t���vDj�h4l�l ^ ���!��t@��v't m h w jWh��'���*}���vDj n op�(ord0�#��drh n�n � n o0vpj m ��f ^ j ^ ����~ l h6��l�lqh;���edpo n m j m o n z h;��d�x�o�j�o nv���l%� n�n �#��q{jWh1�(o0v�o0�(o&�*� m o0v't n o z m j�|�op� n ��v�t�o0v n j ����tvjWhBt'��j �*�!�(o0v�� w m q8�.��h��ed&��|/� m ��}���tvj m � w ��q¢j m �*qt'o0t z o0}���vuj m �>o0v f"h��!�@�xj�o�h;v�j m �*q m ��t1�xj�j m �²j�op����~� v��%�������ed0�}h�f�j m ����� ni^ d�j n h�f���v5��l�l*o0t'��vªj?��v'��d&q n o n�^'n o0v z û � � l o n �'��� n ��vDj ��t5o0vvû m �#� j �*��¥u~ � t �t'o�j�orh;v'��d¦�%�������ed0� n �#���(o0v � ���/��v�t'orl%� n <§��v�tzû?~ l�m o n l m �#� j �*�>t'� n l%�!o&|.� n j m � n j �*� n jWh z h¡j m �ih ^ z m o0v�'�ih9t ^ l*opv z n
^ l m ��v���v'��d&q n o n ~ � v8��l�l*o0t���vDj"�xj"� � lqj�o�h;v'��d�l m ���(orl*��d��Ad0��vªj �©¨�ª#« �¦o n�^'n ��tjWh@t����mh;v n j �!�xj �
j m �+�'�ih4l%� n�n ~©¬ l�m �>��l�l*opt���vªj n l%��v'�#�!orh w � n t��*}���drh��/��t�|�q12o n � � ��v�� z ������vªj � �ihpjWh�j �!��o0v���l�l*opt���vªj�o0v �
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·�² « �nÙ � � �n�=³������ �����2´ ��µN� ��¶�� ������· ���g� � ��� ·�� � ����· ���m� �¹¸Ö� � � ��º
}�� n j�o z �xjWh�� n ��v't8t'� n l%�!o&|.� n �6������d0o n j�orl?��l�l*o0t���vDj��'�ih4l%� n�n�n o0�@ord0�#�ojWh(�(��v�q,��l�l*o0t'��vªj n j m �xj m ��}��}hal�l ^ ������to0vðl m ���(oUl*��d��ed0��vDj n ~1» m ord&�sj m �~d�h n!n o0v�}�h_d&}�� n ����d&��� n �~h�f��{jWh��9orl~l m ���@orl*��d�xnj m �{��v���d&q n o n�n �*��}�� n � n ��v�%�������ed&�²h�f m h w jWh@tSh(��v���l�l*o0t���vDj�h��"o0v l*opt���vªj���v'��d0q n o n f"h��"��v�q1o0v't ^�n j ��q�~� vb��l�l*o0t���vDj8o0v�}�� n j�o z �xj�o�h;vb�'�ih4l%� n�n o n vSh�jB|.��o0v z n �.��l*o � ��t m �*����x"| ^ j~h;ved&q¡� w ��q jWhMtSh4l ^ ����vDj��v't¼��v'��d0q��*�zj m ���!� ni^ d�j n h�f ni^ l m �e���ihal%� n!n ~ � l�l*o0t���vDj8o0v�}�� n j�o z �xj�o�h;v¼o n �M� ^ l m d0�#� z �*�ujWh���orlvj m �xjz hu� n |.�*q�h;v't j m � z h;��d n h�f�j m o n |�hah���~ l�m o n l m �#� j �*�~h;v d&qðlqh;v n o0t��*� n m h w jWhs��v'��d0q��*�uj m �8t��xj��§h;v l%�o�j m � n |.�*��v{lqh_dUd&��lqj ��t���v�t{h�� z ��v�o&�*��t�~ l�m �+��l�l*o0t���vDj���v'��d0q n o n �'�ih4l%� n�n t'� n l%�!o&|.��t8o0v{j m o n l m �#� j �*�?tShu� n xm h w �*}��*��x4lqh;vDj �!o&| ^ j �ojWh>t'��j �*�!�(o0v'opv z w m �xj�� ^ � n j�o�h;v n3n m h ^ d0t�|.�4� n ����t(t ^ �!opv z j m ��o0v�}�� n j�o z �xj�o�h;v�~�» m ��v�xjWj ����� j�opv z jWh+�#���ed&q � l ���A�3� |�� n ��t@��v'��d&q n o n jWh+�%�9o n j�o0v z ��l�l*o0t���vDj����*��h��ij n x�o�j�h�fwj ��v@|.��lqh;��� n �#�'���#����vDj
j m �xj�l%� ^ l*o0��d.o0vSfwh��!�(�xj�o�h;v w � n vSh�j¨h�| j���o0v'��t�x4h��"�xj�d&��� n j�vSh�j�o0vel�d ^ t���t,o0v�j m �����*��h��ij*x4j m �xj�o n v'�*��t���tjWh
f ^ drd&q ^ v't��*� n j���v�t w m q~j m �|d�h n!n hal�l ^ ������t8��v't m h w jWh@�'���*}���vDj�f ^ j ^ ���¬hal�l ^ ������v l%� n ~
½"½2¾!½ ¿bÀ6ÁÃÂÄÁ=Å6Á�Æ�Ç�È6É¡Æ�Ê�Ë3Á�Ì�Ì¡Í$ÅÏÎÄÐ�Ð�È Ñ+Í$Å6ÒFÓ+¿�ÎÕÔ É Ö/ÊJÎÕË3Ë�Í�×�Á�Å�Ö¡ÎÄÅ6Ç�È�Ø

Ñ>Ì.Í�Ì
��v � l �2�A� x���v¡��l�l*opt���vªj,o n �!� z �#�!t���t¡� n o0v�}�h_d&}uopv z �¦lqh;���Ad&�%�M�'�ih4l%� n�n x4vSh�j ©i^'n j@opv't'o&}9o0t ^ ��d��*}���vªj n ~� l�l*o0t���vDj+��v'��d&q n o n o0vðû � � l j m ��vs��vªj���oUd n|^ v�t��*� n j���v't�o0v z j m �{t'quv'���@orl6�'�ih4l%� n�n j m �xj}d&��t¦jWh{j m �sdrh n�n ~l�m �xj=��l�l*o0t���vDj��'�ih4l%� n�n o n tShal ^ ����vªj ��t@|�q n m h w o0v z j m � n h4l*o�h � j ��l m v'orl*��d n �xf:��j�qplqh;vªj �ih_d n j � ^ lqj ^ ���¨f"h���j m �n q n j ���yo0v�}�h_d&}���tB��v'tsj m � n �xf���jrq�lqh;v n j �!��opvªj n j m �xj w �*���2}9o�h_d0�xj ��tB�xj�����l m d&�*}���d/h�fEj m o n lqh;vDj �ih_d n j � ^ lqj ^ �����v't w m q�~ l�m �?��v���d&q n o n ��� ni^ drj n o0v1� ^ d�j�o&�ed&�2}uo0� w"n h�fnj m ����l�l*o0t���vDj*x�t��*�.��v't'opv z h;vuj m ���/�*� n �.��lqj�o&}�����v't
d&�*}���d�f��ih;� w m orl m j m �|d�h n�n o n |/��opv z }uo&� w ��t�~� d�j m h ^ z m j m �����ihal%� n!n o n t�� n l%�!o&|.��t,o0v�j �*�!� n h�f n j �*� n h������#�
j n x'vSh�o0���edporl*�xj�o�h;v,o n |/��opv z �@��t��¬j m �xj
j m �@��v���d&q n o n �'�ih4l%� n�n o n d0o0v����#�²h��}j m �xj|h;v'� n j �*�¹� ^'n j�|.�slqh;�(�ed&��j ��t�|.��fwh����pj m �@v'�%�aj�h;v'�@o n�n j��#�
j ��t�~l�m � � � n j|j m ���*� n j �*� n �#�!��j m � n �����~h;v'� n j m �xjgf"h��!�Yj m �,|�� n o n h�f2��drd�j m � � l ������� |�� n ��t�j ��l m v'o0� ^ � nt�� n l%�$o&|.��t n hpf��#��~

¨ ~���t���vDj�o�f�q~j m � n q n j ����� n$Ù ��v't m �#���#�!t¦� n$Ù opv�}�h_d&}���t�o0vj m �|d�h n!n ~
Ú ~���t���vDj�o�f�q~j m � n q n j ��� n �xf���jrqulqh;v n j �!��opvªj n ��v't n q n j ���J����� ^ o&�!������vªj n � n!n hal*op�xj ��t w o�j m j m �xj m �#���#�!t�~
Û ~"Ü�h4l ^ ����vDj¬j m � n �xf:��j�qvlqh;vDj �ih_d n j � ^ lqj ^ ����opv8�ed0��l%�cjWhulqh;vªj �
h_d�j m � m �#���#�!t5��v't���v f"h��
l%�cj m � n �xf���jrq
lqh;v n j �!��o0vDj n ~ l�m o n?n j � ^ lqj ^ ����o0v l�d ^ t�� n j m �6�ih_d&� n ��v�t5��� n ��h;v n o&|�ord0o�j�o&� n h�f�����l m lqh;����h;v���vDj�o0v§j m �n j � ^ lqj ^ ����� n"w ��dUd�� n j m ��lqh;vDj �ih_d n �'�ih�}9o0t���th���l%�����xj ��t¡jWh@�%�u��l ^ j �}j m ��o&����� n �/h;v n o&|�ordpo�j�o&� n ��v�tuj m ��!��d&�*}���vDj�f:�*��t�|���li�����ih�}9o0t���t{jWh�j m ��� jWh m ��d&�vj m ���^tSh�j m o n ~ l�m o n2n j � ^ lqj ^ �!�+�(��q�|.�}lqh;���Ad&��j ��topvB���#�!��drd&��d w o�j m j m ��d0�xj �*� n j �*� n ~

´�~"Ü���j �*�!�@o0v���j m �����ih���o0�(�xj ���*}���vDj n d&����t'o0v z jWhpj m ��d�h n�n ~
¥u~ � v'��d&qu�*�oj m �od�h n�n �xjnj m �4� m q n orl*��d n q n j ��� d&�*}���d�~Ý��t'��vªj�o�f�q�j m �olqh;vDj �!o&| ^ j�orh;v|h�f�����l m h�fej m ��fwh_drd�h w o0v zjWhmj m �2�*}���vDj n `�� m q n orl*��d/��v't�h��.�*�!�xj�o�h;v'��d�lqh;vDj �ih_d n x9� m q n orl*��def���ord ^ ��� n x9t�q n f ^ velqj�o�h;v'��d�opvªj �*�!��lqj�orh;v n x
lqh;�@� ^ v�orl*�xj�o�h;vH��v't«lqhDh��!t�o0v'�xj�o�h;v�¤�� w"n x"��v't ^ v m ��v'ted&��t�t'o n j ^ ��|���v l%� n ~ÞÜ���j �*�!�(o0v�� w m q�j m �� m q n orl*��d�lqh;vDj �ih_d n o0vB�ed0��l%� w �*���>o0v'�%�/��lqj�o&}��+o0vB�'���*}���vDj�o0v z j m � m �#���#�!t�~

« ~ � h�}9o0v z ^ �uj m �cd&�*}���d n h�fnj m � n �xf:��j�q¡lqh;vªj �ih_d n j � ^ lqj ^ ����x't���j �*�!�@o0v�� m h w ��v'ts¤�ß�à�����l m ni^ l�l%� n!n o&}��m o z m �*�²d&�*}���d���drdrh w ��t§h��|lqh;vªj �$o&| ^ j ��tvjWh¡j m ��o0v���t���� ^ �xj �glqh;vDj �ih_d��xj|j m �ml ^ ������vDj�d&�*}���d�~�áSh��>����l mn q n j ��� n �xf���jrq lqh;v n j �!��opvªj*x���o�j m �*�mj m ����� n ��h;v n o&|�ord0o�j�qvfwh��(��vSfwh��
l*o0v z orj w � n v'�*}��*�@� n�n o z v'��t jWhs�
lqh;�(�/h;v'��vªj�o0vðj m � n �xf:��j�qðlqh;vDj �ih_d n j � ^ lqj ^ ���sh��(�vlqh;����h;v���vDjgh��glqh;�(�/h;v'��vªj n t'o0t¹vSh�j6�%�u�*��l*o n �
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��t'��� ^ �xj ��lqh;vªj �
h_d�jWh���v ni^ ���mj m ��o&�>� n�n o z v���t���� n �/h;v n o&|�ordpo�j�o&� n � n �xf:��j�q¦lqh;v n j �!��opvªj n$Ù?w �*���{��vSfwh��
l%��topvzj m �slqh;����h;v���vDj n |.��d�h w j m ���1~ � v�q m ^ �(��v�t���l*o n o�h;v n h��|¤�� w ��tðlqh;vDj �ih_d=��lqj�o�h;v n v'�*��t³jWh�|.�
^ v't��*� n jWhah9t-opv¦j �*�!� n h�f6���xjpd&��� n j Ù `�j m �BopvSf"h��$�(�xj�o�h;v-��}#��ord0�#|ed&�jWhzj m �1t���l*o n o�h;ve�(�x���*�@� n6w ��drd� n ��v�qs����� ^ o&�!��tso0vSfwh��!�(�xj�orh;v³j m �xj w � nBé/ê�ë ��}���oUd0�#|ed&��xnj m �B|.� m ��}9o�h�� � n m �#��o0v z �(��l m ��v'o n � n �wj m �
lqh;vDj �%�4j>��v't5o0v4¤ ^ ��v l%� n h;vvj m ��t���l*o n o�h;v � �(�x�9o0v z �'�ih4l%� n�n$Ù x�j m �6}#��d ^ � n j � ^ lqj ^ ��� n¬^ v't��*�
d0quo0v z j m �t'��l*o n o�h;v�x	��v�t���v�qv¤�� w"n o0vvj m ���'�
hal%� n�n �mhut'��d n h�f�j m h n �@�(�x�9o0v z j m �(t���l*o n o�h;v n ��v't w m q{j m h n �
¤/� w"n �%�9o n j ��t�~

ª ~�b��9���@o0v��²h�}��*�$��drdElqhah��!t'o0v'�xj�orh;v1��v't¡lqh;�(� ^ v'orl*�xj�orh;v¡lqh;vªj �$o&| ^ jWh�� n jWhpj m ��d�h n�n ~
� ~"Ü���j �*�!�@o0v���j m ��t'quv'���@orl n ��v't¡l m ��v z � n o0vj m � n q n j ��� ��v�tuj m � n �xf���jrq¡lqh;vDj �ih_d n j � ^ lqj ^ �����!��d0�xj�o0v zjWhsj m �|d�h n�n ��v't1��v�q w ���x����v'o0v z h�f¥j m � n �xf:��j�q¡lqh;vªj �
h_d n j � ^ lqj ^ ���¬h�}��*��j�o0����~
²u~�ì?��v��*�!�xj �>�!��lqh;�(����v't'�xj�orh;v n ~
��v z ��v��*�!��d�xÊj m ��t�� n l%�!o&�ej�o�h;vvh�f�j m ���ih_d0�ch�f�����l m lqh;����h;v���vªj�opv¢j m �plqh;vªj �ih_d n j � ^ lqj ^ ��� w oUdrd�opv l�d ^ t��

j m ��fwh_drd�h w o0v z `
í � �xf:��j�q8���� ^ o&��������vDj n ��v't¢ûoh;v n j �!��o0vDj ní ûoh;vªj �ih_d ní ûoh;vªj �%�4j�`
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The plant already was operating at capacity before the decision to increase production of K34.

are toxic to humans and some very toxic.

Unit 7 was shut down and not being used. It was restarted to provide extra K34.

Approximately 24 different chemical products are manufactured at Oakbridge, most of which

Unit 7 was previously used to manufacture pesticide, but production was moved to Mexico
ibcause t was cheaper to make there. At the time of the start of the accident proximal events,

Prevent inadevertent release of toxic chemicals or explosion 
Convert released chemicals nito a non−hazardous of less hazardous form 
Provide indicators (alarms) of the existence of hazardous conditions 
Provide protection against human or environmental exposure after a release
Provide emergency equipment to treat exposed individuals

The plant was built in a remote location 30 years ago so it would have a buffer area around it,
but the city grew closer over the years.

the future, but that never happened.

Safety Requirements and Constraints Violated:

Emergency and Safety Equipment (Controls): Partial list

Physical Contextual Factors:

Pressure relief system to deal with excessive pressure

Flares and scrubbers to burn off or neutralize released gas 
Positive pressure and filtered air in some units to protect employees 
Spare tank for runoff 
Emergency showers
Eyewash fountain 
Protective equipment for employees 
Sirens 

Inadequate protection against water getting into tanks
Inadequate monitoring of chemical process: Gauges were missing or inoperable
Inadequate emergency relief system

Emergency relief valve jammed (could not send excess gas to scrubber)
Pop−up pressure relief valves in Units 7 and 9 were too small: Small amounts of corrosion in
valves could prevent venting if non−gas material is present.

point of failure for the emergency relief system 

The plant operates 24 hours a day, with three different shifts.

The plant manufactures K34, which contains Tetra Chloric Cyanide (TCC). TCC is flammable, 
corrosive and volatile. It is extremely toxic and dangerous and reacts violently with water.

Relief valve lines too small to relieve pressure fast enough: This is in effect a single

The only access to the plant is a two−lane narrow road. There was a plan to widen the road in

Air monitors 
Windsock to determine which was wind is blowing 
Automatic temperature controls to prevent overheating

Gauges and indicators to provide information about the state of the process

Prevent runaway reactions 

Physical Plant Safety Controls

Failures and Inadequate Controls:
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Has not established appropriate communication channels within the plant for safety−related information,

Process Model Flaws:
Inaccurate risk assessment. Believes the "risks are acceptable, considering the benefits." Does not tie the
recent incidents to decreasing safety margins.
Incorrectly believed the pumps had been overhauled.
Did not know that water had been found in Tank 701.
Does not know about lack of working indicator on Tank 702 and lack of spare parts.

Create and oversee communication channels for safety−related information 

so the employees can keep their jobs

Safety −Related Responsibilities:
Ensure safe operation of the plant 

Establish a safety organization and ensure it has adequate resources, appropriate expertise, and
communication channels to all parts of the plant. 
Seek and use appropriate inputs from the safety organization when making safety−critical decisions 
Establish appropriate responsibilitiy, accountability, and authority for safety−related decision making and
activities at all plant management levels
Provide oversight to ensure compliance with company safety policies and standards at the plant 

Ensure appropriate emergency preparedness and response within the plant
Ensure that adequate emergency preparedness information is provided to the community

Context:
Underpressure to manufacture a large amount of K34 in a short time to satisfy company sales orders. If
unsuccessful, corporate could close the plant and move operations to Mexico. The need for a turnaround
(major maintenance) on Unit 9 inceases the pressure even more. 
The plant is already stretched to capacity. The additional resources needed for increased production are not
available and no budget to add more employees so must increase production without additional workers. 

to the community and wants to ensure that Oakbridge remains a key revenue source for Citichem corporate 

The Citichem Oakbridge plant as had very few acidents in the past 30 years. 
The plant passes several OSHA inspections every year.

Agrees to produce extra K34 without the resources to do it safely
Initiates start−up of Unit 7 under unsafe conditions (all safety−related equipment is not operational, 
and pumps are not overhauled)
Delayed in responding to new information about inadequacy of emergency relief system design

Highly skilled and very experienced (has been working for company for over 20 years. He has strong ties 

Does not use safety analysis information when making safety−related decisions. No management of change
policies to evaluate hazards involved before changes are made.
Established inadequate inventory control policies and procedures to ensure safety−related equipment in 
stock at all times.
Has not set up and enforced a policy for thorough incident/accident investigation

including a problem−reporting system.
Did not warn community about dangers of development next to the plant 
Did not make sure community has information necessary for emergency preparedness activities and the
handling of chemical emergencies.

Unsafe Decisions and Control Actions:

Citichem Oakbridge Plant Manager
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Inaccurate assessment of risk of increased production

Ensure that CItichem plants are operated safely and that adequate equipment and resources are provided to 

Long−term planning of production goals and creation of sales targets was performed with inadequate regard 

Safety−Related Responsibilities:

Ensure that communication with communities surrounding the plants is adequate and information exchanged 
to reduce risk of injury for those explosed to chemicals should a release or other hazardous event occur. 

Provide leadership on safety issues, including the creation and enforcement of a company safety policy

Context:

Process Model Flaws:

Price competition has increased. The British recently cut their K34 prices. 
Chemical plants are cheaper to operate in Mexico (and many other countries) than in the U.S. 
Production at Oakbridge has been increased iin the past without an incident despite warnings of decreased
safety margins.

for safety. There was no hazard or risk analysis of increasing the production of K34 at Oakbridge given the 
current resources there. 
Inadequate allocation of resources to Oakbridge for increased production and unrealistic schedule.
Ignored feedback from Oakbridge Plant Manager that increasing production without increasing resources 
would require cutting safety margins to inadequate levels 
Inadequate oversight and enforcement of maintenance schedules and other plant opartions related to safety 
Inadequate inventory control policies forsafety−critical components and parts
Implemented a policy of not disclosing what chemicals are used and the products they make to surrounding
communities because of business competition reasons (which hindered community emergency response)
Did not require in−depth analysis of incidents and accidents

Belief that the only way to eliminate the risks was to eliminate the industry −− that risk cannot be reduced
without reducing profits or productivity.
Belief that recent incidents were not indicative of true high risk in the system and resulted simply from the
employees own errors and negligence.

accomplish this goal. 

Citichem Corporate Management

Unsafe Decisions and Control Actions:
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General: Provide appropriate emergency response such as fire−fighting, evacuation, medical intervention

Everyone believed risk from the plant was low.

population surrounding the plant.

Learn what chemicals and other dangerous products at Citichem could affect the health of the p

plan for obtaining additional human resources if required. 

Obtain adequate supplies and the information necessary to respond in an emergency as well as

has no disclosure law to force them to provide this information.

than the fire brigade about chemical spills.

Citichem has a policy against disclosing what chemicals are used and the products they make. The state

Citichem is better equipped to fight chemical spills, has better equipment than they do, and knows more

Conduct regular drills to assess and improve planning for emergency ressponse

preparedness.

Plans to widen the road to Oakbridge were never implemented.

Safety −Related Responsibilities:

Context:

Process Model Flaws:

Fire Chief:  

Ensure there is adequate fire−fighting equipment and emergency planning in case of a serious incident 

Effectively communicate emergency needs to City Council, Mayor, and City Manager (city government)

Learn about potential safety hazards posed by the plant (including the chemicals being manufactured

and stored there) 

Coordinate with medical facilities and other emergency responders. 

Fire Brigade: Ensure there is adequate emergency equipment and training inside and outside the plant 

and drill those outside the boundaries of the plant. 

Doctors and Hospital (and other medical facilities in the area):

Coordinate with other emergency responders (e.g., the fire department) 

Evacuation plan for city is 10 years out of date and hopelessly inadequate for the current population. The

The Police Chief has asked for money several times to fund a study to update the plans, but each time is 

is turned down by the city. 

The city golvernment does not rank emergency preparedness as a high priority.

The Fire Chief prefers that Citichem handle its own problems. This preference reinforces the lack of

Unless Citichem requests assistance (which they never have), the fire brigade stays "outside the fence."

The fire brigade made no attempt to learn about potential Citichem hazards nor to ensure that adequate 

emergency equipment, training, and resources were available within Citichem.

Just about everyone outside Citichem made Inadequate preparation for emergencies.

The hospital did not obtain adequate resources for an emergency and made no backup plan.

Hospital knows nothing about the health hazards of the plant.

Fire brigade does not know what chemicals are being used at the plant

Unsafe Decisions and Control Actions:

Oakbridge Emergency Response

� h�jq�Iz w�k�knm�� �g�Z�<��t q � sIy ��v�w$h8w ��K �up w�� y !���z
h���j w ¶ x_w z$j w s ��v�� w w | �as w w ��v�wJ� w�x



"�"�#Ç�#\85-;8yx�={z��1-}|�/435+�3��~|�3;+{��x�+��4+{x46���:½/43;+\698;:4+;/5=>'u��-0/i���ox�6�/i�s)�'B/*)��5+��Zk~�

business community and people who work at the plant and live in the community to be elected and to

Believe the plant is safe based on the fact that it has been there for 30 years and there have been no worse
consequences than "bad smells." The plant passes several OSHA inspections every year. 
The City Manager worked for 18 years to get to where she is and does not want to lose her position. 
Although she sees many problems, she feels she has no ability to change the system.

opportunities, increased tax revenues, better schools, better housing, and benefits for the local business
community.
There was very little turnout for the public hearing on new development by the plant.

There is lots of pressure from developers and local businessmen to allow development.

City Council turned down funding for an emergency response pamphlet and never produced one. 

City government did not ensure that adequate emergency preparedness was in place. The City Council
turned down funding to update the emergency evacuation plan. 

would be widened the next year, but then never ensured that that happened. 
Allowed development without having an adequately sized road in place for emergency access. Argued road

Allowed erosion of the physical safety buffer. Approved a children’s park near the plant fence. 
Ranked development and increasing the tax base over ensuring public safety. 
Did not attempt to get a proper risk assessment of the increased development. Instead they took the
Citichem Plant Manager’s word that the risks were acceptable with respect to the benefits (jobs, revenues, etc.)

The expressed concerns by the City Manager were not heeded or considered adequately. Attempts by the 
City Manager to get insight into the potential hazards and to set up formal communications between the 
plant and the city were thwarted.

Believed risk from plant is less than it really is. Assumed past perceived safety guarantees future safety.
Believed two−lane, narrow roadiwas not an issue because of plans to widen to four lanes "next year."

Ensure that emergency preparedness planning is adequate and in place and provide necessary resources. 

Oakbridge can use the extra tax base from additional development. Development brings jobs, more

perform their duties.

 

Safety−Related Responsibilities:

Context:

Process Model Flaws:

Ensure public safety. Aprove only development that does not degrade public safety below acceptable levels.

Under pressure to create a hospitable environment for investment and development. Need support of 

Oakbridge City Government

Unsafe Decisions and Control Actions:
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Assume elected officials and local government are adequately looking out for their safety.

Do not know about or understand the hazards of the plant.
Do not know about the lack of emergency preparedness in their community

 

Process Model Flaws:

Safety−Related Responsibilities:
Ensure that elected officials are adequately executing their responsibilities with repect to public safety.

Understand what to do in case of an emergency.

Context:
People want to live near where they work
Usually cheaper to live in communities near industrial plants (especially smelly ones). 

Development brings jobs, more opportunities, better schools, better housing

Did not show up for hearings on the new development or display interest in any other way.

to obtain this information without the assistance of government and public disclosure laws.

preparedness when moving into communities near chemical or other plants.
Inform themselves about potential community hazards, protection mechanisms, and emergency

No  information is available to the public about the hazards of the plant and there is often no way for them

Did not ask about hazards or risks associated with the plant before or after moning to Oakbridge or about
the state of emergency preparedness.

Oakbridge Residents (Local Citizens)

Unsafe Decisions and Control Actions:
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ûgþ�ýsü�ý©L ��Xl�6RKUSXl�¨�TXl��}6m��0R^�pY þðQ���US�ARSQ�Xl����X��T��UZ	��ÌQ��l��VU�{PQ����
¿>¦�· Y	`g],¤ ·V¢	· § êK£,£�\�ë zg] ¥ Y ¦V£�\V¦�[�· ¸�d©§ ¥©¦V« ],¤ ·�ê z�z�¸�Y ê ie¤�]ZY £�ê ` · ]¨§ [�·4£ ij¸ ¥ l ·�[G¥©¦ ],¤ ¥©£ l Y�Y ¢®¥©£ ],¤ ê ] £ § £ ] ·�ë.£
ê	[�ê z�] êK¦g[ it¤ êK¦b«	· Y ª	· ¸�] ¥�ë!·	o � ¦g[�· ¸ ª�ê ¸ ¥ Y \V£ ]�§�z ·4£ Y	`�z�¸ ·4£,£�\ ¸ ·4£ ^_],¤ ê ] ê	[�ê z�] ê ] ¥ Y ¦ Y	`n] ·4¦�ë Y ª	·4£�¥©¦ ],¤ ·[V¥ ¸ · ij] ¥ Y ¦ Y	`@¤ ¥�« ¤ · ¸}¸ ¥©£Z¢�o�q ¤ ·�« Y�Y [÷¦�· c £¬¥©£ ^ êK£;£ ] ê ] ·�[�·�ê ¸�d ¥f· ¸�^)],¤ ê ] ê	[�ê zg] ê ] ¥ Y ¦]¥©£ z�¸ ·�[V¥ ij] ê l d ·©êK¦�[
z{Y	] ·4¦ ] ¥�ê d�d�§�ijY ¦ ]Z¸�Yed�d ê l d ·	o�q ¤ ·|£�ê ` · ]¨§}ijY ¦ ]Z¸�Yed £ ]Z¸ \ ij] \ ¸ ·Cë}\V£ ]�z�¸�Y ª�¥�[�· zg¸�Y	] · ij] ¥ Y ¦ `s¸�Y ë êK¦�[!ê z�z�¸�Y	z�¸ ¥�ê ] ·
¸ ·4£ z{Y ¦V£�·4£ ]ZY�],¤ · ijY ¦ ] ¥©¦�\
¥©¦b«�¥M¦ ) \�·4¦ i ·4£�êK¦�[ z�¸ ·4£,£�\ ¸ ·4£ ],¤ ê ]k] ·4¦�[ ]ZY [�·« ¸ ê	[�·;£�ê ` · ]¨§�Y ª	· ¸m] ¥�ë!·	ok¸ Y	¸ ·
£ z · i ¥Ð¡ i ê d�d�§	^a],¤ · z{Y	] ·4¦ ] ¥�ê d�¸ ·�êK£ Y ¦V£ `sY	¸ êK¦�[ ]¨§�z ·4£ Y	` ë.¥�« ¸ ê ] ¥ Y ¦ ]ZY�c ê ¸ [ ¤ ¥©« ¤ · ¸�¸ ¥©£Z¢�¦�·�·�[ ]ZY l ·|¥�[�·4¦ ] ¥Ð¡g·�[
êK¦�[ ijY ¦ ]Z¸�Yed £G¥©¦V£ ] ¥ ] \ ] ·�[ ]ZY�z�¸ ·ª	·4¦ ] ¥ ] o©X�¦'ê	[�[V¥ ] ¥ Y ¦ ^ ê	\�[V¥ ] £�êK¦�[ z · ¸�`sY	¸ ë3êK¦ i ·wêK£,£Z·4£,£�ë!·4¦ ] £ l êK£Z·�[ Y ¦
],¤ ·.£�ê ` · ]�§ÓijY ¦
£ ]Z¸ êK¥©¦ ] £®¥�[�·4¦ ] ¥Ð¡g·�[�[�\ ¸ ¥©¦b«T£ § £ ] ·�ë [�·ª	· d�Y	z ë!·4¦ ]Li êK¦ l ·!\V£Z·�[ ]ZY [�· ] · ij] ë.¥�« ¸ ê ] ¥ Y ¦ÓêK¦�[
],¤ ·®ª<¥ Yed ê ] ¥ Y ¦ Y	`)],¤ · ijY ¦V£ ]Z¸ êK¥©¦ ] £hêK£�[�·4£ ij¸ ¥ l ·�[T¥©¦ x"¤ ê z�] · ¸ ��� o

¿>¦�· c ê §/]ZYÇz�¸ ·ª	·4¦ ] £�\ it¤ ë.¥�« ¸ ê ] ¥ Y ¦~¥M£ ]ZY êK¦ it¤�Y	¸ £�ê ` · ]�§ ·j» Y	¸�] £ l · §	Y ¦�[~£ ¤�Y	¸�]%�º] · ¸ ë z�¸�Y « ¸ ê	ë
ë3êK¦�ê^«	·�ë3·4¦ ]vz�¸ ·4£,£�\ ¸ ·4£�o ö�]VY ¦�· ] ¥�ë!· ^ 1 öm|_ö~¤ ê	[yêG£ ]Z¸�Y ¦b« ö «	·4¦ i2§��ºc ¥�[�·�£ § £ ] ·�ë�£�ê ` · ]�§wz�¸�Y « ¸ ê	ë c ¥ ],¤
ijY ë3ë Y ¦P£ ] êK¦�[�ê ¸ [V£kêK¦�[ ¸ · � \V¥ ¸ ·�ë!·4¦ ] £ d ·ª<¥f·�[ Y ¦�·ª	· ¸,§	Y ¦�·	o!¿�ª	· ¸m] ¥�ë!· ^ ê^«	·4¦ i2§��ºc ¥�[�·;£ ] êK¦�[�ê ¸ [V£ c · ¸ ·
·ª<¥©£ i · ¸ ê ] ·�[yêK¦�[ z�¸�Y « ¸ ê	ë.£ c · ¸ ·�ê d�dfY�c ·�[ ]ZY £�· ]�],¤ ·4¥ ¸�Y�c ¦w£ ] êK¦�[�ê ¸ [V£�\V¦�[�· ¸�],¤ · ijY ¦ ]Z¸�Yed�Y	`{],¤ · z�¸�Y « ¸ ê	ë
ë3êK¦�ê^«	· ¸ o�� ¤ ¥ d · ],¤ ·�ë3êK¦V¦�·�[$£ z ê i · z�¸�Y « ¸ ê	ë�£ ] ê ¸�] ·�[ Y \ ]�c ¥ ],¤ £ ]Z¸�Y ¦V«®£�ê ` · ]¨§ £ ] êK¦�[�ê ¸ [
£ ^ \V¦�[�· ¸ l \�[b«	· ]
êK¦�[ z · ¸�`sY	¸ ë3êK¦ i · zg¸ ·4£,£�\ ¸ ·4£ ],¤ · §�c · ¸ · z�¸�Y « ¸ ·4£,£t¥�ª	· d�§wc ·�êa¢	·4¦�·�[ í �	��Ã�î o

ö £ Y ¦�·�· t ê	ë zgd · ^ ê l êK£,¥ i�¸ · � \
¥ ¸ ·�ë!·4¦ ]3`sY	¸ êK¦8·j»�· ij] ¥�ª	· Y	z · ¸ ê ] ¥ Y ¦gê d £�ê ` · ]�§¹zg¸�Y « ¸ ê	ë ¥©£ ],¤ ê ] ê d�d
z{Y	] ·4¦ ] ¥�ê d�d�§®¤ êa��ê ¸ [ Y \V£(¥©¦ i ¥�[�·4¦ ] £�[�\ ¸ ¥©¦V« Y	z · ¸ ê ] ¥ Y ¦V£�ê ¸ · ],¤�Y	¸�Y \b« ¤gd�§ ¥©¦vª	·4£ ] ¥�«eê ] ·�[po�À$· l ¸ ¥M£6£ ¤ ·�[�[V¥©¦b« ¤ ê	[
l ·�·4¦�¥�[�·4¦ ] ¥Ð¡g·�[©êK£Cê z{Y	] ·4¦ ] ¥�ê d�¤ êa��ê ¸ [�[�\ ¸ ¥M¦b« |<¤ \ ]Z]�d ·m[�·ª	· d�Y	z ë!·4¦ ]�^ l \ ]v],¤ ·®£ ] êK¦�[�ê ¸ [ `sY	¸Cz · ¸�`sY	¸ ë.¥©¦b«
¤ êa��ê ¸ [�êK¦�ê d�§ £Z·4£�¥©¦ ],¤ · |�z ê i · |<¤ \ ]Z]�d · z�¸�Y « ¸ ê	ë c êK£ it¤ êK¦b«	·�[ ]ZY £ z · i ¥ `ý§�],¤ ê ]l¤ êa��ê ¸ [
£ cVY \ d [ l · ¸ ·ª�¥M£,¥ ] ·�[
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Organizational Rules, Values, Practices

Surface Level Cultural Artifacts

Values and Deep Cultural Assumptions

�(¥�«e\ ¸ · ��� o � � q ¤ ·Lq ¤�¸ ·�·��u·ª	· d £ Y	` êK¦�¿ ¸ «eêK¦V¥���ê ] ¥ Y ¦�ê d)x \ df] \ ¸ ·

äaâ ì d�c�¤ ·4¦ ],¤ · ¸ · c êK£�ê�¦�· c [�·4£,¥�«S¦ Y	¸$],¤ · |<¤ \ ]Z]�d ·�[�·4£,¥©«S¦ c êK£ ie¤ êK¦b«	·�[ ^ ¦ Y	] ê `n] · ¸ êK¦�êK¦ Y ë3ê d�§ËÁ £�\ ie¤
êK£ `sY ê	ëð£ ¤ ·�[�[V¥©¦b« Ä Y_i�i \ ¸�¸ ·�[ í �	��Ã�î o

ö�`n] · ¸�],¤ · xvYed \�ë l ¥�ê�ê i�i ¥�[�·4¦ ]�^ £�ê ` · ]�§ £ ] êK¦�[�ê ¸ [V£G¥©¦ ],¤ · |�z ê i · |<¤ \ ]Z]�d · z�¸�Y « ¸ ê	ë Á êK¦�[ ],¤ · ¸ ·4£ ]LY	`
1 ök|_ö Ä c · ¸ ·3·j»{· ij] ¥�ª	· d�§�aaâpc��äaå�æ,h êK¦�[ z�¸�Y	] · ij] ·�[ `n¸�Y ë�[V¥ d \ ] ¥ Y ¦ Y ª	· ¸�] ¥�ë3· l § ë Y ª<¥©¦b« ¸ ·4£ z�Y ¦
£,¥ l ¥ d ¥ ]�§
`sY	¸h],¤ ·�ë Y \ ] £t¥�[�· ],¤ · zg¸�Y_5 · ij] £�o
ûgþ�ýsü�ý	� }=��W%�bR4m�n@��O���RSO�US��n�����	�������Y[�
q ¤ · ¤ ¥�« ¤_��d ·ª	· d « Y ê d ¥©¦Lë3êK¦�ê^«S¥M¦b«�£�ê ` · ]�§ ¥©£ ]ZYkij¸ ·�ê ] ·CêK¦�[�ëwêK¥©¦ ] êK¥M¦�êK¦�·j»�· ij] ¥�ª	·|£�ê ` · ]�§�ijY ¦ ]Z¸�Yed £ ]Z¸ \ ij] \ ¸ ·	o
¢v· i ê	\V£Z· Y	`v],¤ ·.¥�ë z�Y	¸�] êK¦ i · Y	` £�ê ` · ]�§¾i \ df] \ ¸ ·$¥©¦ ¤�Y�cõ],¤ · ijY ¦ ]Z¸�Yed £ ]Z¸ \ ij] \ ¸ · Y	z · ¸ ê ] ·4£ ^ ê it¤ ¥f·ª�¥M¦b« ],¤ ¥©£
« Y ê du¸ · � \V¥ ¸ ·4£|¥�ë zgd ·�ë!·4¦ ] ¥M¦b«}êK¦g[r£�\V£ ] êK¥M¦V¥©¦b«�ê.£ ]Z¸�Y ¦V«.£�ê ` · ]¨§bi \ df] \ ¸ ·	o

~ ¸�Y	z · ¸m` \V¦ ij] ¥ Y ¦ Y	`V],¤ ·$£�ê ` · ]�§¾ijY ¦ ]Z¸�Yed £ ]Z¸ \ ij] \ ¸ · ¸ · d ¥�·4£ Y ¦Ë[�· i ¥©£,¥ Y ¦�ë3êa¢<¥©¦b« l §�],¤ · ijY ¦ ]Z¸�Yed�d · ¸ £k¥©¦
],¤ ·�£ ]Z¸ \ ij] \ ¸ ·	o©À$· i ¥©£,¥ Y ¦Ëë3êa¢<¥©¦b«�ê d�c ê § £ ¸ ·4£ ] £}\ z{Y ¦¾ê¹£Z· ]�Y	` ¥©¦�[�\
£ ]Z¸,§�Y	¸�Y	¸ «eêK¦V¥f��ê ] ¥ Y ¦�ê d ªaê d \�·4£�êK¦�[
êK£,£�\gë z�] ¥ Y ¦V£�o öIcg ì ç�g�å�æ ¥©£kêT£Z· ]mY	` £ ¤ ê ¸ ·�[�ªaê d \�·4£kêK¦�[f¦ Y	¸ ë.£ ^ ê c ê §�Y	`VdfY�Y ¢<¥©¦b«�ê ] êK¦g[�¥M¦ ] · ¸�zg¸ · ] ¥©¦b«
],¤ · cvY	¸�d [�êK¦�[©·ª	·4¦ ] £�ê ¸�Y \V¦�[�\V£�êK¦�[ ] êa¢<¥©¦b«!ê ij] ¥ Y ¦�¥©¦�ê;£ Y_i ¥�ê d{ijY ¦ ] · t_] o | ê ` · ]�§©i \ df] \ ¸ ·�¥©£ ],¤ ê ] £�\ l £Z· ]
Y	`�i \ df] \ ¸ · ],¤ ê ]h¸ · ) · ij] £ ],¤ ·k«	·4¦�· ¸ ê d ê ]Z] ¥ ] \�[�·LêK¦�[�ê z�z�¸�Y ê ie¤ ·4£ ]ZY £�ê ` · ]¨§ êK¦�[ ¸ ¥©£Z¢©ë3êK¦�ê^«	·�ë!·4¦ ] o

|<¤ ·4¥©¦Ç[V¥©ª�¥�[�·4£ i \ df] \ ¸ ·¹¥©¦ ]ZY'],¤�¸ ·�· d ·ª	· d £ Á �(¥�«e\ ¸ · ��� o �eÄ í �43aÆ	î o ö�]©],¤ · ]ZY	z ê ¸ · ],¤ ·�£�\ ¸�` ê i · ��d ·ª	· d
i \ df] \ ¸ ê d ê ¸�] ¥ ` ê ij] £ Y	¸w¸�Y \ ] ¥M¦�·bêK£ z · ij] £ Y	` ·ª	· ¸t§ [�ê §5z�¸ ê ij] ¥ i ·�¥©¦ i�d \g[V¥©¦b« ¤ êa��ê ¸ [/êK¦�ê d�§ £Z·4£wêK¦g[ ijY ¦ ]Z¸�Yed
ê d « Y	¸ ¥ ],¤ ë.£!êK¦�[ zg¸�Y�i ·�[g\ ¸ ·4£�o¹q ¤ ·r£Z· ijY ¦�[ ^ ë.¥�[g[ d · d ·ª	· d ¥©£ ],¤ ·¹£ ] ê ] ·�[ Y	¸ «eêK¦V¥f��ê ] ¥ Y ¦�ê dh¸ \ d ·4£ ^ ª�ê d \�·4£ ^
êK¦�[ z�¸ ê ij] ¥ i ·4£ ],¤ ê ] ê ¸ ·�\
£Z·�[ ]ZY�ij¸ ·�ê ] · ],¤ · ]ZY	z�d ·ª	· d ê ¸�] ¥ ` ê ij] £ ^ £�\ it¤ êK£>£�ê ` · ]�§�z{Yed ¥ i2§	^ £ ] êK¦�[�ê ¸ [V£ ^ êK¦�[
«e\V¥�[�· d ¥©¦�·4£�o ö�]�],¤ · dfY�c ·4£ ]�d ·ª	· d ¥M£ ],¤ · Y	`s] ·4¦;¥©¦Zª<¥©£,¥ l d · l \ ]�z · ¸ ªaêK£,¥�ª	·V\
¦�[�· ¸�d�§ ¥©¦b«h[�·�· z�i \ df] \ ¸ ê d�Y	z · ¸ ê ] ¥©¦b«
êK£,£�\gë z�] ¥ Y ¦V£v\ z{Y ¦ c@¤ ¥ ie¤ ê ij] ¥ Y ¦V£Cê ¸ · ] êa¢	·4¦bêK¦g[�[�· i ¥©£,¥ Y ¦
£Vê ¸ ·Lëwê	[�·mêK¦�[ ],¤ \V£C\ z�Y ¦ c@¤ ¥ it¤©],¤ ·m\ z�z · ¸
d ·ª	· d £ ¸ ·4£ ] o

q ¸,§ ¥©¦b« ]ZYwit¤ êK¦b«	·G£�ê ` · ]�§�Y \ ]�ijY ë3·4£ l § £,¥�ë zgd�§wie¤ êK¦b«S¥©¦V« ],¤ · Y	¸ «eêK¦V¥f��ê ] ¥ Y ¦�ê d £ ]Z¸ \ ij] \ ¸ ·4£ é ¥M¦ i�d \�[V¥M¦b«
z{Yed ¥ i ¥f·4£ ^ « Y ê d £ ^ ë.¥M£,£,¥ Y ¦V£ ^5ZY l [�·4£ ij¸ ¥ z�] ¥ Y ¦V£ ^ êK¦g[�£ ] êK¦g[�ê ¸ [ Y	z · ¸ ê ] ¥©¦b« z�¸�Y_i ·�[�\ ¸ ·4£ é ë3ê §3d�Y�c · ¸C¸ ¥©£Z¢ Y ª	· ¸
],¤ ·¬£ ¤�Y	¸�]h] · ¸ ë ^ l \ ] £�\ z · ¸ ¡ i ¥�ê d ¡ t ·4£ ],¤ ê ] [ Y ¦ Y	] ê	[�[ ¸ ·4£,£ ],¤ ·�£�· ]�Y	` £ ¤ ê ¸ ·�[rªaê d \�·4£�êK¦g[¹£ Y_i ¥�ê d ¦ Y	¸ ë.£
ê ¸ ·�ª	· ¸,§�d ¥f¢	· d©§Ó]ZY l ·�\
¦�[ Y ¦�· Y ª	· ¸y] ¥�ë!·	o x"¤ êK¦b«	·4£!ê ¸ · ¸ · � \V¥ ¸ ·�[Ì¥M¦ ],¤ · Y	¸ «eêK¦V¥f��ê ] ¥ Y ¦gê d ª�ê d \�·4£ ],¤ ê ]
\V¦�[�· ¸�d ¥f· z · Y	zgd ·KD�£ l · ¤ ê4ª<¥ Y	¸ o
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| ê ` · ]�§�i \ df] \ ¸ ·�¥M£ z�¸ ¥�ë3ê ¸ ¥ d�§ £Z· ] l §'],¤ · d ·�ê	[�· ¸ £ Y	`$],¤ · Y	¸ «eêK¦V¥���ê ] ¥ Y ¦¹êK£ ],¤ · § ·4£ ] ê l d ¥©£ ¤'],¤ · l êK£,¥ i

ªaê d \�·4£h\V¦g[�· ¸�c@¤ ¥ ie¤ [�· i ¥©£,¥ Y ¦
£ c ¥ d�d l ·Lë3ê	[�·	o�q ¤ ¥M£ ` ê ij] · t_zgd êK¥M¦V£ c@¤Z§�d ·�ê	[�· ¸ £ ¤ ¥ z êK¦�[ ijY ë3ëw¥ ] ë!·4¦ ] l §
d ·�ê	[�· ¸ £º¥©£ ij¸ ¥ ] ¥ i ê d ¥©¦bê it¤ ¥f·ª�¥M¦b« ¤ ¥�« ¤�d ·ª	· d £ Y	` £�ê ` · ]¨§ o

q Y�æ�â�ã	ásâ�æ�æ�å êG£�ê ` · ]�§wi \ df] \ ¸ · ¸ · � \V¥ ¸ ·4£�¥�[�·4¦ ] ¥ `Ñ§ ¥©¦V« ],¤ ·�[�·4£,¥ ¸ ·�[ Y	¸ «eêK¦V¥f��ê ] ¥ Y ¦�ê d £�ê ` · ]�§wz�¸ ¥©¦ i ¥ zgd ·4£�êK¦�[
ªaê d \�·4£CêK¦�[ ],¤ ·4¦�·4£ ] ê l d ¥©£ ¤ ¥M¦b«�ê$£�ê ` · ]�§�ijY ¦ ]Z¸�Yed £ ]Z¸ \ ij] \ ¸ · ]ZY ê it¤ ¥�·ª	· ],¤�Y £Z·kªaê d \�·4£�êK¦�[ ]ZY £�\V£ ] êK¥©¦ ],¤ ·�ë
Y ª	· ¸v] ¥�ë!·	o |_dfY «eêK¦�·�· ¸ ¥©¦b« Y	¸�5 ê c l Y ¦
¥©¦b«>¥©£�¦ Y	] ·4¦ Y \V« ¤p� ê d�d êK£ z · ij] £ Y	`�],¤ ·º£�ê ` · ]�§3ijY ¦ ]Z¸�Yed £ ]Z¸ \ ij] \ ¸ ·hë}\V£ ]
l ·k·4¦b«S¥©¦�·�· ¸ ·�[ ]ZY l ·k¥©¦�ê d ¥�«S¦�ë3·4¦ ]vc ¥ ],¤©],¤ · Y	¸ «eêK¦
¥f��ê ] ¥ Y ¦�ê d £�ê ` · ]�§©z�¸ ¥M¦ i ¥ zgd ·4£VêK¦�[ ],¤ · d ·�ê	[�· ¸ £vë}\V£ ] l ·
ijY ë3ë.¥ ]Z] ·�[ ]ZY3],¤ ·®£ ] ê ] ·�[ z{Yed ¥ i ¥f·4£CêK¦g[ z�¸ ¥©¦ i ¥ zgd ·4£ ¸ · d ê ] ·�[ ]ZY £�ê ` · ]¨§ ¥©¦ ],¤ · Y	¸ «eêK¦
¥f��ê ] ¥ Y ¦po

ö$dfY ¦b« c ¥ ],¤wd ·�ê	[�· ¸ £ ¤ ¥ z êK¦�[ ijY ëwë.¥ ] ë!·4¦ ]V]ZY £�ê ` · ]�§ êK£�ê l êK£,¥ i ª�ê d \�· Y	`u],¤ · Y	¸ «eêK¦V¥f��ê ] ¥ Y ¦ ^ ê ie¤ ¥f·ª<¥©¦b«
£�ê ` · ]�§ « Y ê d £ ¸ · � \V¥ ¸ ·4£ Y	z ·4¦ ijY ëwë�\V¦
¥ i ê ] ¥ Y ¦po�X%¦wêK¦�¥©¦ ] · ¸ ª�¥f· c ê `n] · ¸�],¤ · xvYed \�ë l ¥�ê d�Y £,£ ^�],¤ ·�¦�· c²x ·4¦ ] · ¸
À>¥ ¸ · ij]ZY	¸ ê ] �L·4¦V¦�·�[ §Ó|�z ê i · x ·4¦ ] · ¸ £�\b«K«	·4£ ] ·�[ ],¤ ê ]}],¤ ·©ë Y £ ] ¥�ë z{Y	¸�] êK¦ ]Li \ df] \ ¸ ê d ¥M£,£�\�· ],¤ · |<¤ \ ]Z]�d ·
z�¸�Y « ¸ ê	ë ` ê i ·�[ c êK£}·4£ ] ê l d ¥©£ ¤ ¥M¦b«bê ` ·�· d ¥©¦V« Y	`hY	z ·4¦V¦�·4£t£�êK¦�[ ¤�Y ¦�·4£ ]�§Óc ¥ ],¤ ê d�d ·�ë zgdfY0§ ·�·4£ ^�c@¤ · ¸ ·w·ª �
· ¸,§ l Y [ § D�£|ª Y ¥ i · c êK£�ªaê d \�·�[po |�] ê ] ·�ë!·4¦ ] £$[g\ ¸ ¥©¦b« ],¤ · xvYed \�ë l ¥�ê!ê i�i ¥�[�·4¦ ] ¥©¦Zª	·4£ ] ¥�«eê ] ¥ Y ¦�êK¦g[�ë!·4£,£�ê^«	·4£
z{Y £ ] ·�[ ]ZY�],¤ ·$1 öm|_ö �Óê ]�ie¤¾c · l £,¥ ] ·![�·4£ ij¸ ¥ l ·�ê d ê i ¢ Y	`�]Z¸ \V£ ]$Y	` 1 öm|_ö ·�ë zgdfYz§ ·�·4£ ]ZY £ z ·�êa¢�\ z o ö�]
],¤ ·®£�ê	ë3· ] ¥�ë!· ^ ê ij¸ ¥ ] ¥ i ê d{Y l £Z· ¸ ªaê ] ¥ Y ¦�¥©¦ ],¤ · x�ö X%¢ ¸ · z{Y	¸�]�`nY_i \V£Z·�[ Y ¦ ],¤ ·m·4¦b«S¥©¦�·�· ¸ £D i�d êK¥�ë.£ ],¤ ê ]h],¤ ·
ë3êK¦�ê^«	· ¸ £�[V¥�[Ä¦ Y	]¬¤ ·�ê ¸�],¤ ·w·4¦b«S¥©¦�·�· ¸ £D ijY ¦ i · ¸ ¦V£ í Ã0/	î o�q ¤ · ¸ · z{Y	¸�]�ijY ¦ i�d \�[�·�[ ],¤ ê ]}],¤ ¥©£ c êK£¬¥©¦ z ê ¸�]
[�\�· ]ZY�],¤ ·më3êK¦�ê^«	· ¸ £"¦ Y	] êK£Z¢<¥©¦b« Y	¸�d ¥©£ ] ·4¦V¥©¦V«�o=¸�êK¦�ê^«	· ¸ £ ij¸ ·�ê ] ·�[ l ê ¸�¸ ¥f· ¸ £Vê^«eêK¥©¦V£ ] [V¥M£,£Z·4¦ ] ¥©¦b« Y	z ¥M¦V¥ Y ¦V£
l § £ ] ê ] ·�[ z�¸ · ijY ¦ i ·4¥�ª	·�[ ijY ¦ i�d \
£,¥ Y ¦V£ l êK£Z·�[ Y ¦f£�\ l 5 · ij] ¥�ª	·�¢<¦ Y�c�d ·�[b«	·!êK¦�[�· t�z · ¸ ¥�·4¦ i · ¸ ê ],¤ · ¸m],¤ êK¦ Y ¦
£ Yed ¥�[�[gê ] ê_o]¸�\ ie¤�Y	`�],¤ · ] ¥�ë!· ],¤ · §'d ¥M£ ] ·4¦�·�[ ]ZYÓ],¤�Y £Z· c�¤�Y�]ZYed [ ],¤ ·�ë c@¤ ê ]!],¤ · §Ëc êK¦ ] ·�[ ]ZY�¤ ·�ê ¸ o
¿>¦�·>¥©¦�[
¥ i ê ] ¥ Y ¦©ê l Y \ ]v],¤ · z{Y�Y	¸CijY ë3ë�\
¦V¥ i ê ] ¥ Y ¦�ê ¸�Y \V¦g[�£�ê ` · ]¨§ êK¦�[ ],¤ ·mê ] ë Y £ z
¤ · ¸ ·mê ]C],¤ · ] ¥�ë!· c · ¸ ·
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£`Ä¾»(»·±4£t£@¥©£º¦¾VµMÆ`±a¯�ê�µÀ±a³ÑµÀ�£�ëwêV¯°¯�£,¥²Ü(± é µ ¤ ±(Æ`±�ê�Æ`±SÝ Ö Ò ÖVÖVÖ ¸N±(V¸�¯°±®¥©¦ZªVÅ¯©ªV±a³r¥©¦;µ ¤ ± Î Á Í Á
£`Ä½¬gëwê�Æt¥©¦½±k£�ê�º]±(µ §
¸¾Æ`K«VÆÅê	ë;Ò�ê+¯�ê�Æt«V±M¸N±(ÆÈ»·±4¦Jµ�ê^«V±¡Vº%´ ¤ eëMê�Æ`±E¸¾Æt¥�ªaê�µÀ±Ó»·S¦JµÀÆ�êV»·µÀVÆt£hêK¦�³�¦½Vµ�«VzªV±(Æe¦�ë¹±4¦JµÃ±�ë¹¸�¯² § ±(±4£(Á�¢�Vµ ¤
¸¾Æt¥©ª�ê�µÀ±3êK¦¾³p¸�Ä½¬�¯©¥¼»�£ ¤ ¥²¸ § ê�ÆR³V£mê�Æ`±w¥©¦vªVÅ¯�ªV±a³ÚÁ Í6Î ¢ Í6ÏEÐ »�¥M£¡³V¥©£ÀµÀÆt¥°¬�Ä½µÀ±a³�zªV±(Æ+¯�ê�Æ,«V±�¸rê�Æ`µ,£¡VºÉµ ¤ ± Î Á Í Á²Ò
êV¯²µ ¤ ÅÄV« ¤ ë¹S£Àµ`¯ § S¦×µ ¤ ±�»·eêK£Àµ,£ÛÞ]º	VÆ�V¬�ª<¥²ÅÄV£@Æ`±�êK£ÀS¦
£RßRÁ Ð ¥©ªV±.£`Ä½¬gë3ê�Æe¥©¦½±S»(¯�êK£,£À±4£Lê�Æ`±.¥M¦¾»(¯°Ä¾³½±a³�êK£¡´�±a¯°¯
êK£Ê´�VÆÈ¯°³½Ùn´@¥°³½±>¦�ê4ªaêV¯ÚV¸N±(Æ�ê�µ,¥²S¦
£(Á

à¿á�âÈà ã~ä`å�æ9çÓèNé
« ¤ ± Í6Î ¢ Í6ÏEÐ »ê¸¾Æ`K«VÆ�ê	ëë´�êK£�»·Æ`±�ê�µÀ±a³Ëê�º	µÀ±(Æ�µ ¤ ±�¯²S£,£@VºCµ ¤ ±.¦JÄ¾»(¯°±�ê�Æ®£`Ä½¬gë3ê�Æe¥©¦½± « ¤ Æ`±4£ ¤ ±(ÆTÁ « ¤ ± Î¡Í¾Í
« ¤ ÆÈ±4£ ¤ ±(Æ%´�êK£%µ ¤ ±Cì�Æt£Àµ�£ ¤ ¥²¸¡Vº ¤ ±(Æ!»(¯�êK£,£�êK¦¾³Dµ ¤ ±C¯²±�êV³
¥©¦b«Ã±a³b«V±sVº Î Á Í Á_£`Ä½¬gë3ê�Æe¥©¦½±iµÀ±a» ¤ ¦¾Å¯²K« § ÒV»·eëD¬
¥M¦V¥©¦b«
¦3Ä¾»(¯²±�ê�ÆÊ¸NT´�±(ÆM´�¥²µ ¤ ë¹6³½±(Æt¦ ¤ Ä¾¯°¯Ú³½±4£,¥©«S¦�êK¦¾³r¦½±(´M¯ § ³½±4£t¥�«S¦½±a³*±aí3ÄV¥²¸gë¹±4¦JµhêK¦¾³A»·eë�¸9S¦¾±4¦µ,£(ÁÉÂ>¦ Ï ¸¾Æt¥°¯
î Ö Ò îaïVðVñ Ò%´ ¤ ¥¼¯²±¡¸N±(Æ`º	VÆÅë.¥©¦b«wêÛ³½±(±(¸�µÀ±4£Àµ¡³V¥�ªV±}ê�¸¾¸¾Æ`T¶<¥�ëwê�µÀ±a¯ §Ñò�ÖVÖ ë.¥°¯²±4£M�Ç7µ ¤ ±;¦½VÆ`µ ¤ ±�êK£ÀµÀ±(Æe¦�»·eêK£`µEVº
µ ¤ ± Î ¦V¥²µÀ±a³ Í µ�ê�µÀ±4£(Ò9µ ¤ ± Î¡Í¾Í « ¤ ÆÈ±4£ ¤ ±(ÆÃ´�êK£Ó¯²S£`µ�ê�µ@£À±�ê?´@¥²µ ¤ êV¯°¯%¸9±(Æe£ÀS¦V£Cê�¬Neê�ÆÈ³ÚË îVî ò ¦�êzª�êV¯!¸9±(Æe£ÀS¦V¦½±a¯
êK¦¾³ îTó »¥�ª�¥¼¯©¥�êK¦V£�³V¥²±a³ÚÁ
« ¤ ± ¤ ±�êV³*Vºiµ ¤ ± Î Á Í ÁV¦JÄ¾»(¯°±�ê�ÆÊÌ�êzª § Ò Ï ³�ëw¥²Æ�êV¯Nô § ë3êK¦Aõ�¥°»`®V0ªV±(ÆaÒ
«eê�µ ¤ ±(Æ`±a³ ¤ ¥¼ö�ö`µ�ê�Ç�µÀK«V±(µ ¤ ±(Æ�ê�º]µÀ±(Æ

µ ¤ ± « ¤ ÆÈ±aö ¤ ±(Æ÷¯°Åö`ö�êK¦¾³<VÆÈ³½±(Æ`±a³øµ ¤ ±�ëùµÀ�³½±aö,¥�«S¦/ê>¸¾Æ`K«VÆ�ê	ëúµ ¤ ê�µ*´�ÅÄ¾¯°³ø±4¦¾ö`Ä½ÆÈ±#ö`Ä¾» ¤ ê>¯°Åö`öT¦½±ªV±(Æ
Ò�û ÙeÞ¿ä_Ùt×-Ö�à�á%é_âFÙ,×�â�ÝEfe×�Ù,Ö�Ø�çÐé0âZÖ�ÔÉülØÇÙ,×=å6Ú0Þ>ë6ý;ÙeâêÖ-h�ÙeßÖ-×�Ø%â�â²þKålâ3ÿ0Ôe×�Úþ0Ùtß^Ú¡h�Ú4×Çë��Ûà�Þ¿Ó(ÙeÜ-Ü-Ø¨Ö-Ölç Ôe×lÖ�è_Ø%àê×�à�ß_Ü-à feè4Ö�ÜlÔÛß�Ùeß_Úà�ß0ç Ôe×�ÞºÙtÖ�à�ÔeßkÙRjKÔeé0Ö�Ö�è_Ø¿k����Úkzå^ÿ��.ä0×�ÔRfe×�ÙeÞ>ë
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7 ê�¸¾¸N±�8½±a³�ê:9eê<;=8%Á « 7 ±¹¸¾Æ`<9VÆÅê	ëë´vêVö�µÀA¬N±+»·eë�¸�¯²±(µÀ±a³×¬�>@?Ä"8½±!ê<8¾³×V¸N±(Æ�ê�µA;°B8�êV¯i¬C>�µ 7 ê�µEDE±a»·±�ëS¬N±(ÆaÁ
« #³�ê�µÀ±VÒiµ 7 ê�µF9VeêV¯ 7 êVöD¬N±(±�8ÓêV» 7 ;°±HGV±a³ÚÁJI�±(µP´�±(±�8 îaï6î Õ ê<8¾³ îaïVðVñ Ò µ 7 ± Î Á Í Á 7 êV³�¯²ÅöÀµ î Õ ö`Ä½¬gëwê�ÆK;=8½±aö
µÀL8¾B86ÙP»·eëD¬rê�µÓ»�êVÄ¾öÀ±aöaÒrê<8�ê�GV±(Æ�ê:9V±+VºiB8½±D¯²Åö`öM±HGV±(ÆA>;µ 7 Æ`±(±E>V±�ê�ÆÈöM´;²µ 7 ê¹µÀVµ�êV¯-VºiÝ Õ ÝÛ»�êVö`ÄgêV¯²µA;²±aö(Á « 7 ±
« 7 ÆÈ±aö 7 ±(Æ�´vêVöÉµ 7 ±Eì�ÆRöÀµ183Ä¾»(¯²±�ê�ÆÃö`Ä¾¬gë3ê�ÆK;=8¾±M¯²ÅöÀµ�ê<8¾³Ûµ 7 ±@´sVÆRöÀµÃö`Ä½¬gë3ê�ÆM;=8½±M³";¼ö�êVöÀµÀ±(ÆN;=8 7 ;°öÀµÀVÆA>L;=8?µÀ±(ÆÅë�ö
Vº ¯=;OGV±aöÃ¯²Åö`µDÞ Ð ;=9ÅÄ½Æ`± î Ý½Á î ßRÁ

Í6Î I Í6ÏEÐ�P ´�êVöM±aö`µ�ê�¬�¯=;°ö 7 ±a³RQÀÄ�öÀµ Õ Ý*³�ê�>6ö�ê�º]µÀ±(ÆEµ 7 ±S¯²ÅöÈöMVº µ 7 ± « 7 Æ`±aö 7 ±(ÆaÁ�Ô µÓ´vêVöE»·Æ`±�ê�µÀ±a³�B8S?Ä"8½±
ñ Ò îaïVðVñ Ò{ê<8¾³;µ 7 ±�¸¾Æ`<9VÆ�ê	ë~Æ`±aíJÄ�;²Æ`±�ë¹±�8Jµ`öÃ´�±(Æ`±F;°öÈö`Ä½±a³*B8JDE±a»·±�ëS¬9±(Æ ò�Ö Vºiµ 7 ê�µÓö�ê	ë¹±E>V±�ê�ÆTÁ Í ;=8�»·±¡µ 7 ê�µ
³�ê�µÀ±VÒ�8¾ Í6Î I Í½ÏÓÐ�P »·±(ÆÈµA; ì�±a³Aö`Ä¾¬gë3ê�ÆK;=8¾± 7 êVöÊ±HGV±(ÆM¬N±(±�8A¯²ÅöÀµ(Á

Â�8¾±�¯²Åö`ö�³";¼³�3»(»(Ä½ÆF;=8 îaïVð<T Òiµ 7 ± Î¡Í¾ÍpÍ »·VÆ`¸U;²B8ÚÒÚ¬�Ä½µ5;°µ¡´vêVöF8½Vµ Í6Î I Í6ÏÓÐ�P »·±(Æ`µA; ì�±a³ÚÁ?ÔV8ÓêAÆÈÄ¾ö 7
µÀW9V±(µÛµ 7 ± Í »·VÆÈ¸�;²B8ØÆÈ±�êV³�>Øº]VÆÛöÀ±(ÆKG�;°»·±�ê�º]µÀ±(ÆX;°µ?´�êVöÛöÈ» 7 ±a³¾Ä�¯²±a³Bº]VÆ�ê'ë3êYQÀVÆ*�GV±(Æ 7 êVÄ¾¯�;=8 îaïVðÅó ÒEµ 7 ±
Z 7 ;°±(º4VºÚÌ$ê�GaêV¯ÚÂ@¸9±(ÆÅê�µA;²B8¾ö�êV¯°¯².´s±a³©ê�ÆÈ±a³¾Ä¾»·±a³¹YGV±(Æ 7 êVÄ¾¯4¸¾Æ`6»·±aö`ö�ê<8�³�³½±(º]±(Æ`Æ`±a³�µ 7 ±ÊÆ`±aí3Ä";²Æ`±a³ Í½Î I Í6ÏEÐ�P
;=8¾ö`¸9±a»·µA;°B8¾ö(Á « 7 ±+³¾±aöA;O9B8�» 7 ê<8"9V±aöD³½±(±�ë¹±a³[8¾±a»·±aö`ö�ê�ÆA>�ê�º	µÀ±(ÆDµ 7 ±�¯²Åö`ö@Vºsµ 7 ± « 7 Æ`±aö 7 ±(Æ@´s±(Æ`±\8¾VµLë3êV³½±VÒ
ö`Ä¾» 7 êVöN8½±(´M¯O>�³½±aöK;O9B8½±a³Û»·±�8µÀÆ�êV¯]GaêV¯OGV±¡»·B8µÀÆÈÅ¯pê<8¾³Û±�ë¹±(ÆA9V±�8¾»^>÷¬�¯²T´§ö_>6öÀµÀ±�ë�ö(Ò6´ 7 ;°» 7X7 êV³`8½VµÉV¸N±(Æ�ê�µÀ±a³
¸¾Æ`V¸N±(ÆÈ¯=>�B8�µ 7 ± « 7 Æ`±aö 7 ±(ÆaÁ Z Å¯°³p´�ê�Æ+¸¾Æ`±aö`ö`Ä¾Æ`±aöD¸�Æ`eë¹¸¾µÀ±a³�µ 7 ±*Ì�ê�GC>pµÀ×öÀ±�ê�ÆR» 7 º	VÆ+´�ê�>6ö+µÀ#ÆÈ±a³¾Ä¾»·±
µ 7 ±¹³¾Ä½ÆÅê�µA;²B8�VºsYGV±(Æ 7 êVÄ¾¯°öaÁFI1>S8¾VµEº]Å¯°¯².´a;=8�9 Í6Î I Í6ÏÓÐ�P ÆÈ±aíJÄ";°Æ`±�ë¹±�8Jµ`ö(ÒÚµ 7 ±¹Ì�ê�GC>�Æ`±a³¾Ä�»·±a³�µ 7 ±+µA;�ë¹±
Í »·VÆ`¸U;²B8*´vêVöMÅÄ½µÃVº »·eë3ë\;°öÈöA;²B8ÚÁ
Ôb8�êV³¾³";²µA;²B8%Ò4µ 7 ± 7 ;O9 7 í3Ä�êV¯=;²µc>AVºCµ 7 ±+ö`Ä½¬rë3ê�ÆK;=8½±�»·eë¹¸NB8½±�8Jµ`öÓÆÈ±aíJÄ";°Æ`±a³Ñ¬�> Í6Î I Í6ÏEÐ�P êV¯²B8�9Û´a;²µ 7

;=8JµÀ±�8¾öA; ì4±a³BöÀµÀÆÈÄ�»·µ`Ä½Æ�êV¯a;d8¾öÀ¸N±a»·µA;²B8¾ö 7 êV³BÆ`±a³�Ä¾»·±a³Bµ 7 ±�ê�G�ê<;°¯�ê�¬�;°¯=;²µc> VºD»·ÆK;²µA;°»�êV¯M¸gê�Æ`µ`ö*ö`Ä¾» 7 êVö*öÀ±�êT´vê�µÀ±(Æ
¸�;²¸U;=8�9\e Tgf Á Ï >V±�ê�Æ�¯�ê�µÀ±(ÆaÒ�;d8\h�ê�>VÒ îaïVð<T Ò½µ 7 ± Í »·VÆ`¸U;²B8�´�êVöC¯²Åö`µVê�µsö`±�ê6Á Ï ¯²µ 7 ÅÄ�9 7 öÀeë�± 7 ê�GV±$ê�µÀµÀÆK;°¬�Ä½µÀ±a³
;²µ`öÊ¯°Åö`öÃµÀwê Í �G�;²±(µ�ê�µÀµ�êV»`®9Ò{ê�¯�ê�µÀ±(Æa;=8CGV±aöÀµA;O9eê�µA;°B8;Vºiµ 7 ±D³½±(¬¾ÆM;°ösì�±a¯°³*Æ`±HGV±�êV¯²±a³Ñµ 7 ±�ë¹Åö`µM¯=;²®V±a¯O>Û»�êVÄ¾öÀ±�Vº
µ 7 ±?¯°Åö`ö¡´�êVö�B8½±�VºN;²µ`ö�T´a8×µÀVÆÈ¸9±a³¾J±aöD±·¶3¸�¯°3³";d8�9`;d8¾öA;°³½±�µ 7 ±�µÀVÆÈ¸9±a³¾AÆ`3eëie Tgf Á Ï º]µÀ±(Æ�µ 7 ± Í »·VÆÈ¸�;²B8
¯²Åö`öaÒ½µ 7 ±E8½±(±a³;º]VÆ Í6Î I Í6ÏEÐ�P ´vêVöMÆ`±�êgj?Æ�ë�±a³bê<8¾³�êV»(»·±(¸¾µÀ±a³ÚÁ
« 7 ±#Æ`±aö`µ÷VºSµ 7 ;°öÛ» 7 ê�¸¾µÀ±(Æ;ÅÄ¾µ`¯=;=8½±aö?µ 7 ± Í6Î I Í6ÏEÐ�P ¸¾Æ`<9VÆ�ê	ëBê<8¾³ø¸¾Æ`YG�;¼³½±aö*öÀeë¹± 7 >3¸NVµ 7 ±aöÀ±aöÛµÀ

±·¶6¸�¯�ê<;=8X;²µ`ö�Æ`±�ë3ê�ÆÈ®�ê�¬�¯°±@öÈÄ¾»(»·±aö`ö(Á « 7 ±EÆÈ±�êV³½±(ÆÃ´a;°¯°¯]8½VµA;°»·±¡µ 7 ê�µ�ë�Ä¾» 7 Vº!µ 7 ±¡¸�Æ`<9VÆ�ê	ë Æ`±aöÀµ`öÉB8*µ 7 ±�ö�ê	ë¹±
ö_>6öÀµÀ±�ë�öÃµ 7 ;=8½®�;=8�9�º]Ä"8�³�ê	ë¹±�8Jµ�êV¯°öhêV³�GV6»�ê�µÀ±a³k;=8*µ 7 ;°öÃ¬NJV®9Á
l[m�n<oqpsrctXuwv5nBx�mWy`x&zBmUtgx�m"z[{�u+t:t
« 7 ±�êV»(»H;°³½±�8Jµ¡´�êVö@µ 7 VÆ`ÅÄ�9 7 ¯=>k;=8CGV±aöÀµA;O9eê�µÀ±a³|;=8�»(¯°Ä¾³";=8"9½Ò¾µÀ;µ 7 ±¹Ì�ê�GC>]} ö�»·Æ`±a³�;²µ(ÒNµ 7 ±¹ö_>3ö`µÀ±�ë\;°»�ºsêV»·µÀVÆRöLêVö
´�±a¯°¯�êVö�µ 7 ±?µÀ±a» 7 8";¼»�êV¯ ºsê<;¼¯°Ä½Æ`±aömê<8¾³7³½±·ì4»H;²±�8¾»H;°±aö(Á\DE±(±(¸�öÀ±�ê;¸ 7 VµÀ<9VÆ�ê�¸ 7 >VÒ-ÆÈ±a»·�GV±(Æ`±a³�ê�Æ`µA;²ºÂêV»·µ`ö(Ò)ê<8�³Óê<8
±HGaêV¯°Ä�ê�µA;²B8BVºEµ 7 ± « 7 ÆÈ±aö 7 ±(Æ�} ö�³¾±aöA;O9B8¹ê<8¾³BV¸N±(Æ�ê�µA;²B8�êV¯ 7 ;°öÀµÀVÆA> ¯²±a³¹ê Z ÅÄ½Æ`µ?VºEÔb8¾í3Ä";²ÆA>�µÀ>»·B8�»(¯°Ä¾³½±
µ 7 ê�µÃµ 7 ±@ºÂê<;°¯°Ä½ÆÈ±ÓVº�ê¹³½±·ì4»H;²±�8JµÃöA;°¯OGV±(ÆÀÙn¬�Æ�ê�Ü(±*QgB;=8JµN;=8�ê+ö�êV¯²µÃ´�ê�µÀ±(ÆÊ¸�;²¸�;d8�9Dö_>6öÀµÀ±�ë;Ò½´ 7 ;°» 7 Æ`±a¯=;°±a³÷B8;öK;°¯OGV±(Æ
¬¾Æ�ê�Ü�;d8�9[;=8¾öÀµÀ±�êV³>VºE´s±a¯°³�;=8�9½Ò¿¯²±a³ µÀ@~�36³";=8�9S;=8>µ 7 ±;±�8�9B;=8½±*Æ`3eë;Á « 7 ±;»·Æ`±(´~´�êVö�Ä"8�ê�¬4¯²±?µÀËêV»(»·±aöÈö
G�;²µ�êV¯%±aí3Ä";²¸gë�±�8µÊµÀ*öÀµÀV¸�µ 7 ±5~4J6³";=8�9½Á Ï ö�ê÷Æ`±aö`Ä�¯²µÊVº µ 7 ±E~�J6³";=8"9½Ò�ö�êV¯²µ ´vê�µÀ±(Æ¡öÀ¸¾ÆÅê�>;B8#µ 7 ±D±a¯²±a»·µÀÆM;°»�êV¯
»·eë¹¸NB8½±�8Jµ`ö@»�êVÄ¾öÀ±a³�ö 7 VÆ`µ@»H;²ÆÈ»(Ä�;²µ`ö(Ò4ö 7 Ä½µ`³¾T´a8�Vº¿µ 7 ±�83Ä¾»(¯²±�ê�Æ@Æ`±�êV»·µÀVÆaÒuê<8¾³�¯²Åö`öEVº¿¸�Æ`V¸�Ä¾¯°öK;²B8ÚÁN� 7 ±�8
µ 7 ±�»·Æ`±(´õê�µÀµÀ±�ë�¸¾µÀ±a³pµÀ;¬�¯°T´�µ 7 ±3ë3ê<;d8#¬rêV¯°¯�êVöÀµ@µ�ê<8½®6ö�;=8�VÆÈ³½±(Æ¡µÀÑöÈÄ½Æ`ºÂêV»·±VÒÚ±·¶6»·±aö`öK;OGV±wë¹B;°ö`µ`Ä½Æ`±�;=8�µ 7 ±
ê<;²ÆMöA>3öÀµÀ±�ë~º	Æ`VÜ(±VÒ4»�êVÄ¾öA;=8�93ê?¯²Åö`öÃVº�ê<;²Æ_~�.´Qê<8¾³J;d8�ê�¬�;°¯=;°µs>¹µÀ?ö`Ä¾Æ`ºsêV»·±VÁ
« 7 ±kêV»(»H;¼³½±�8µÃÆÈ±(¸9VÆÈµ1;=8�»(¯°Ä¾³½±a³÷Æ`±a»·eë3ë¹±�8�³�ê�µA;²B8¾öÉµÀ+ì¾¶÷µ 7 ±�³½±aöA;O9B8Û¸¾ÆÈV¬�¯²±�ë�ö(Ò3º]VÆÃ±·¶_ê	ë¹¸4¯²±VÒ½µÀ3êV³¾³

7 ;O9 7 ¸¾Æ`±aö`öÈÄ½Æ`±�ê<;²Æ*»·eë¹¸¾ÆÈ±aö`öÀVÆÈö÷µÀ�¸N±(Æ�ë�;²µ¹µ 7 ±�±�ë¹±(ÆA9V±�8¾»^>Ø¬4¯²T´�ö_>6öÀµÀ±�ë�µÀ>V¸N±(Æ�ê�µÀ±�¸¾Æ`V¸N±(Æ`µs>VÁ « 7 ±
ìU8¾³�;=8�9;µ 7 ê�µSµ 7 ±(Æ`±Û´s±(Æ`±`8½#»·±�8JµÀÆ�êV¯°¯=>p¯²3»�ê�µÀ±a³W;°öÀÅ¯�ê�µA;²B8|GaêV¯OGV±aö�º	VÆSµ 7 ±�ë3ê<;=8Ëê<8�³ËêVÄ6¶�;°¯=;�ê�ÆK>�öÀ±�êT´vê�µÀ±(Æ
ö_>6öÀµÀ±�ë�ö�¯²±a³pµÀ#µ 7 ±÷Ä�öÀ±?Vº1~�33³�»·B8µÀÆÈÅ¯s¯²±HGV±(ÆRöDµ 7 ê�µ}êV¯°¯².´s±a³W;°öÀÅ¯�ê�µA;°B8|GaêV¯OGV±aöDµÀ#¬N±?»(¯²ÅöÀ±a³�Æ`±�ë¹VµÀ±a¯O>
º]Æ`eë1ê�»·±�8JµÀÆ�êV¯Ú¸gê<8¾±a¯�Á

h#ÅöÀµ�êV»(»H;°³½±�8Jµ�ê<8�êV¯O>6öÀ±aö�öÀµÀV¸�ê�µDµ 7 ;°öD¸NB;=8µ(Ò^¸gê�Æ`µA;¼»(Ä¾¯�ê�ÆÈ¯O>S;=8×µ 7 ê�µ�±(Æ�ê6Á « Ñµ 7 ±�;°ÆS»·Æ`±a³";°µ(Ò 7 .´s±HGV±(ÆTÒ
µ 7 ±R;=8�GV±aö`µA;O9eê�µA;²B8�»·B8µA;=83Ä½±a³�ê<8¾³Ñ¯²3V®V±a³�ê�µM´ 7 >*µ 7 ±DµÀ±a» 7 8";°»�êV¯^³½±·ì4»H;²±�8�»H;²±aöÊ±·¶�;°öÀµÀ±a³ÚÒ�µ 7 ê�µ�;¼ö(Ò¾µ 7 ±}ë3ê<86Ù
ê:9V±�ë¹±�8Jµ3ê<8¾³>ö_>3ö`µÀ±�ë\;°»÷ºsêV»·µÀVÆÈö�;d8�GVÅ¯OGV±a³/;=8�µ 7 ±*¯²Åö`ö(Á « 7 ±H>×º	ÅÄ"8�³�³½±·ì9»H;²±�8µ+öÀ¸N±a»H; ì4»�ê�µA;°B8¾ö(Ò ³½±·ì4»H;²±�8Jµ
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1942:  USS S−26 (SS−131)

(473 lives lost)

Average of 1 loss

SUBSAFE started

2010

No SUBSAFE
certified submarine 
has been lost
since 1963 

1968:  USS SCORPION (SSN−589) NOT SUBSAFE 
CERTIFIED

1958:  USS STICKLEBACK (SS−415)

1963:  USS THRESHER (SSN−593)

1943:  USS R−12 (SS−89)

1944:  USS S−28 (SS−133)

1949:  USS COCHINO (SS−345)

1915:  USS F−4 (SS−23)

1917:  USS F−4 (SS−20)

1920:  USS H−1 (SS−28)

           USS S−5 (SS−110)

1923:  USS O−5 (SS−66)

1926:  USS S−51 (SS−162)

1927:  USS S−4 (SS−109)

1939   USS SQUALUS (SS−192) 

1941:  USS O−9 (SS−70)

every three years

Ð ;=9ÅÄ½Æ`± î Ý½Á î Ë « 7 ±�ô;¼öÀµÀVÆA>ÛVºiÌÓB86Ù Z eëS¬gê�µ Î Á Í Á Í Ä½¬gë3ê�ÆK;d8½±�!Åö`öÀ±aö
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ö 7 ;°¸¾¬�Ä";°¯¼³";=8�9�¸�Æ�êV»·µA;°»·±aö(Ò9³½±·ì4»H;²±�8Jµ�ë3ê<;=8JµÀ±�8�ê<8¾»·±S¸¾Æ�êV»·µA;°»·±aöaÒU;=8�êV³¾±aíJÄ�ê�µÀ±S³½3»(Ägë¹±�8µ�ê�µA;°B8AVº »·B8¾öÀµÀÆÈÄ�»·µA;²B8
ê<8¾³'ë3ê<;=8JµÀ±�8�ê<8¾»·±yêV»·µA;°B8¾ö(Ò�ê<8¾³>³½±·ì4»H;²±�8Jµ�V¸N±(Æ�ê�µA;²B8�êV¯C¸¾Æ`6»·±a³¾Ä½Æ`±aöaÁ`��;²µ 7 Æ`±aöÀ¸N±a»·µDµÀ�³½6»(Ä�ë¹±�8Jµ�ê�µA;²B8ÚÒ
µ 7 ±(Æ`±�ê�¸¾¸N±�ê�Æ`±a³�µÀ*¬N±R;=8�»·eë¹¸�¯²±(µÀ±SVÆ�8¾÷Æ`±a»·VÆR³¾öEVºCµ 7 ±�´sVÆÈ®Ñµ 7 ê�µ 7 êV³�¬N±(±�8�³¾B8½±SB8�µ 7 ±+ö`Ä½¬rë3ê�ÆK;=8½±
ê<8¾³;µ 7 ±�»·ÆK;²µA;°»�êV¯uëwê�µÀ±(ÆK;�êV¯°öCê<8¾³A¸¾Æ`6»·±aö`öÀ±aöÊÄ¾ö`±a³ÚÁ
Ï ö�B8½±@±·¶_ê	ë¹¸4¯²±VÒJµ 7 ± « 7 Æ`±aö 7 ±(Æ 7 êV³©ê�¬9ÅÄ¾µ ñ ÖVÖVÖ öA;¼¯OGV±(ÆÀÙn¬¾Æ�ê�Ü(±a³÷¸�;²¸N±�QÀB;=8Jµ`ö�±·¶3¸NÅöÀ±a³ÛµÀ�º]Ä¾¯¼¯¾¸¾Æ`±aöÈö`Ä½Æ`±

´ 7 ±�8�µ 7 ±Ãö`Ä¾¬gë3ê�ÆK;=8¾±¿´vêVöCö`Ä½¬gë¹±(ÆK9V±a³ÚÁ�D@Ä½ÆK;d8�9 7 ±(Æi¯�êVöÀµ ö 7 ;²¸�>eê�ÆÈ³}ë3ê<;=8JµÀ±�8�ê<8¾»·±VÒ î Ý Õ Vº4µ 7 ±aöÀ±�QgB;d8µ`ö^´�±(Æ`±
;=8¾ö`¸9±a»·µÀ±a³÷B8�ê@�_8½VµgÙnµÀ�ÙP³½±a¯�ê�>���GV±aöÈöÀ±a¯9¬gêVöA;°öÉÄ¾öA;d8�9�´ 7 ê�µÉ´�êVö�µ 7 ±�8Ûµ 7 ±�8½±(´§µÀ±a» 7 8";¼íJÄ½±@»�êV¯°¯²±a³ÛÄ¾¯²µÀÆÅêVöÀB8";°»
µÀ±aöÀµA;=8"9½Á Ð ÅÄ½Æ`µÀ±(±�8¹¸N±(ÆÈ»·±�8Jµ Vº�µ 7 ± î Ý Õ QÀB;=8Jµ`ö ö 7 .´s±a³�öÈÄ½¬½ÙPöÀµ�ê<8¾³gê�ÆÈ³aQgB;=8Jµ0;=8JµÀ±H9VÆK;²µs>VÁ P ¶3µÀÆ�ê�¸NÅ¯�ê�µA;d8�9Óµ 7 ±aöÀ±
Æ`±aö`Ä�¯²µ`ö�µÀ�µ 7 ±E±�8JµA;²Æ`±¡»·eë¹¸4¯²±�ë¹±�8Jµ�Vº ñ ÖVÖVÖ QgB;d8µ`öÉö`Ä�9<9V±aö`µ`öÃµ 7 ê�µCë¹VÆ`±@µ 7 ê<8ÛÝ ÖVÖ QÀB;=8Jµ`ö�»·ÅÄ�¯°³ 7 ê�GV±¡¬N±(±�8
ö`Ä½¬4öÀµ�ê<8¾³�ê�ÆÈ³%Á « 7 ±Dö 7 ;²¸;´�êVö�êV¯°¯².´s±a³ÑµÀ�9V÷µÀ÷öÀ±�êL;=8;µ 7 ;°öM»·B8¾³";²µA;²B8%Á « 7 ± « 7 Æ`±aö 7 ±(ÆÓ¯²Åö`ö�;=8CGV±aöÀµA;O9eê�µÀVÆRö
¯²3V®V±a³!ê�µ¿´ 7 ±(µ 7 ±(Æ µ 7 ±Éº]Ä¾¯¼¯3öÈ»·V¸9±ÉVº9µ 7 ±�QgB;d8µ ¸¾ÆÈV¬�¯²±�ë 7 êV³+¬N±(±�8+³½±(µÀ±(Æ�ë\;=8¾±a³}ê<8�³+´ 7 ê�µ Æ�ê�µA;²B8gêV¯²±Ã»·ÅÄ¾¯°³
7 ê�GV±D¬N±(±�8;Ä¾öÀ±a³;µÀyêV¯°¯²T´vµ 7 ±�ö 7 ;²¸;µÀ÷ö�ê<;°¯N´a;²µ 7 ÅÄ½µ�ì¾¶�;d8�9+µ 7 ±.QÀB;=8µ`öaÁ

Â�8¾±÷VºÊµ 7 ±Û»·B8¾»(¯¼Ä¾öA;²B8¾öDVºÊµ 7 ±�êV»(»H;°³½±�8Jµ�;=8�GV±aö`µA;O9eê�µA;²B8/;°öSµ 7 ê�µ¹Ì�ê�GC>�ÆK;°öÀ®¾ë3ê<8�ê:9V±�ë�±�8µ¹¸¾ÆÅêV»·µA;°»·±aö
7 êV³J8¾VµhêV³�G�ê<8�»·±a³�êVöÃºÂêVöÀµ�êVöÓö`Ä½¬gë3ê�ÆM;=8½±@»�ê�¸gê�¬�;°¯=;°µs>VÁ

à¿á�âb� �E���-�F���[� ��ç���`å��������-�&�E�¹äÈèq��� ���@æ9å
Ï ³½±a»H;¼öA;²B8S´vêVö�ë3êV³½±.;=8 îaïVðVñ µÀE»·B8�»·±�8µÀÆ�ê�µÀ±Mµ 7 ± Í½Î I Í6ÏEÐ�P ¸¾Æ`<9VÆ�ê	ë�B8�µ 7 ±�±aö`öÀ±�8JµA;�êV¯°ö�ê<8¾³�êM¸¾ÆÈ<9VÆ�ê	ë
´�êVöM³½±aöA;=9B8½±a³*µÀ�¸¾Æ`YG�;¼³½±Lë3ê�¶�;�ëSÄgë Æ`±�êVöÀB8�ê�¬�¯°±LêVö`ö`Ä½Æ�ê<8�»·±¡Vº^µ ´s÷µ 7 ;=8�9ÅöaË

¡ �Óê�µÀ±(ÆÈµA;O9 7 µ�;=8JµÀ±H9VÆK;²µc>÷Vºiµ 7 ±�ö`Ä¾¬gë3ê�ÆK;=8¾±<} ö 7 Ä¾¯°¯
¡ Â@¸9±(ÆÅê�¬�;°¯=;²µc>wê<8¾³J;d8µÀ±H9VÆK;°µs>ÛVºi»·ÆM;²µA;°»�êV¯Úö_>6öÀµÀ±�ë�öÃµÀ÷»·B8µÀÆ`Å¯)ê<8¾³;Æ`±a»·YGV±(ÆÓº]Æ`eë1ê�~�J6³";=8"9 7 ê�Ü�ê�ÆR³ÚÁ
I1><¬9±�;d8�9�º]6»(Ä¾öÀ±a³ÚÒEµ 7 ± Í6Î I Í6ÏÓÐ�P ¸�Æ`<9VÆ�ê	ë ³½3±aö¢8½VµAöÀ¸¾ÆÈ±�êV³§VÆÑ³";°¯°Ä¾µÀ±(;²µ`ö*º]3»(Ä�ö*¬9±H>VB8�³§µ 7 ;°ö

öÀµ�ê�µÀ±a³�¸�Ä¾Æ`¸NÅöÀ±VÁ Ð VÆ¡±·¶_ê	ë�¸�¯²±VÒpë\;°ö`öK;²B8�êVöÈö`Ä½Æ�ê<8¾»·±�;°ö�8½VµmêÛº	6»(Ä¾öEVº Í6Î I Í6ÏEÐ�P ÒpêV¯²µ 7 ÅÄ�9 7 ;²µE¬N±�8½±·ì�µ`ö
º]Æ`eë£;°µ(Á Í ;�ë\;°¯�ê�ÆÈ¯=>VÒ½ì�Æ`±�ö�ê�º	±(µc>VÒÚ´s±�ê�¸NB8¾ö@ö�ê�º]±(µs>VÒ!3»(»(Ä½¸rê�µA;²B8�êV¯ 7 ±�êV¯²µ 7 ê<8¾³�ö�ê�º	±(µc>VÒuê<8¾³S8JÄ¾»(¯°±�ê�ÆEÆÈ±�êV»·µÀVÆ
ö_>6öÀµÀ±�ë�ö�ö�ê�º	±(µc>¹ê�Æ`±|¤U¥ ç ;=8 Í6Î I Í½ÏÓÐ�P Á « 7 ±aöÀ±bêV³¾³";°µA;²B8�êV¯Ã»·B8¾»·±(ÆK8�ö3ê�Æ`± 7 ê<8�³¾¯²±a³>¬C> Æ`±H9ÅÄ�¯�ê�Æ Í >6öÀµÀ±�ë
Í ê�º]±(µs>�¸¾Æ`<9VÆ�ê	ë?ömê<8¾³¾ë\;°ö`öK;²B8�êVöÈö`Ä½Æ�ê<8¾»·±!êV»·µA;OG�;²µA;²±aö@º]6»(Ä¾öÀ±a³�B8�µ 7 ±!êV³¾³";°µA;²B8�êV¯ 7 ê�Ü�ê�ÆÈ³¾ö(Á�Ôb8#µ 7 ;°öE´vê�>VÒ
µ 7 ±÷±·¶3µÀÆ�ê#ÆK;O9VVÆSÆ`±aí3Ä";²Æ`±a³7¬C> Í6Î I Í6ÏEÐ�P ;°ö�¯=;�ë\;°µÀ±a³�µÀ#µ 7 Åö`±©êV»·µA;OG�;²µA;²±aöDµ 7 ê�µ�±�8¾ö`Ä½Æ`± Î Á Í Á^ö`Ä½¬gëwê�ÆK;=8½±aö
»�ê<8×ö`Ä½ÆÈºsêV»·±!ê<8¾³�Æ`±(µ`Ä½ÆM8ÑµÀ;¸NVÆ`µ@ö�ê�º]±a¯O>k;=8�ê<8�±�ë¹±(ÆA9V±�8¾»^>VÒ)ë3ê�®�;d8�9÷µ 7 ±�¸�Æ`<9VÆ�ê	ë�ë¹VÆ`±!êV»(»·±(¸¾µ�ê�¬4¯²±3ê<8¾³
¸¾Æ�êV»·µA;¼»�êV¯Úµ 7 ê<8J;²µhë�;O9 7 µÃVµ 7 ±(Æ`´a;°öÀ±¡¬N±VÁ

Í6Î I Í6ÏEÐ�P Æ`±aí3Ä";²Æ`±�ë�±�8µ`ö(Ò�êVös³¾3»(Ä�ë�±�8µÀ±a³L;=8¹µ 7 ± Í6Î I Í6ÏEÐ�P ëwê<8JÄ�êV¯nÒ¸N±(Æ�ë¹±�ê�µÀ±Óµ 7 ±Ê±�8JµA;²Æ`±ÓöÈÄ½¬gë3ê�Ù
ÆK;=8¾±D»·eë3ë�Ä"8";²µc>VÁ « 7 ±aöÀ±DÆ`±aí3Ä";²ÆÈ±�ë¹±�8µ`ö$ê�Æ`±�;=8CGVV®V±a³S;d8Ñ³½±aöA;=9B8ÚÒ4»·B8¾ö`µÀÆÈÄ¾»·µA;²B8ÚÒ9V¸N±(Æ�ê�µA;²B8¾öaÒ�ê<8¾³�ë3ê<;=8JµÀ±·Ù
8�ê<8¾»·±�ê<8¾³;»·�GV±(ÆEµ 7 ±

¡ Ï ³�ë\;d8";°öÀµÀÆ�ê�µA;=GV±
¡ Â@ÆA9eê<8";²Ü�ê�µA;²B8gêV¯
¡ « ±a» 7 8";°»�êV¯
¡ Î 8";°í3Ä½±�DE±aöA;O9B8
¡ h�ê�µÀ±(ÆK;�êV¯ Z B8JµÀÆ`Å¯
¡ Ð ê�¬¾ÆK;°»�ê�µA;²B8
¡ « ±aöÀµA;=8"9
¡ �×VÆÈ® Z B8µÀÆ`Å¯
¡ Ï Ä¾³";°µ`ö
¡ Z ±(Æ`µA; ì4»�ê�µA;²B8
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êVöÀ¸N±a»·µ`öÓVº¿ö`Ä½¬gë3ê�ÆM;=8½±¡³½±HGV±a¯²V¸gë�±�8µkê<8¾³AV¸N±(Æ�ê�µA;°B8¾ö(Á « 7 ±aöÀ±DÆ`±aíJÄ�;²Æ`±�ë¹±�8Jµ`ö�ê�Æ`±R;=8CGVV®V±a³(;=8#³½±aöA;O9B8Ñ»·B86Ù
µÀÆ�êV»·µ`ö(Ò¿»·B8�öÀµÀÆÈÄ¾»·µA;²B8�»·B8µÀÆÅêV»·µ`ö(Ò �GV±(Æ 7 êVÄ¾¯s»·B8JµÀÆ�êV»·µ`ö(Ò µ 7 ±\~�±(±(µ}ë3ê<;=8JµÀ±�8�ê<8¾»·±�ë3ê<8JÄgêV¯�ê<8¾³�öÀ¸gê�Æ`±�¸rê�Æ`µ`ö
¸¾Æ`6»(Ä½Æ`±�ë�±�8µÊöÀ¸N±a»H; ì9»�ê�µA;²B8¾ö(Ò�ê<8¾³Aö`¹B8ÚÁ

ÌÓVµA;°»·±�µ 7 ê�µ÷µ 7 ±ÑÆ`±aí3Ä";²Æ`±�ë�±�8µ`ö?±�8¾»·eë¹¸gêVö`ö`8½VµÛB8¾¯O> µ 7 ±#µÀ±a» 7 8";¼»�êV¯�êVöÀ¸N±a»·µ`ö÷Vº�µ 7 ±#¸¾Æ`<9VÆ�ê	ë ¬�Ä½µ
µ 7 ±�êV³gë\;=8";°ö`µÀÆ�ê�µA;OGV±bê<8¾³�VÆK9eê<8";²Ü�ê�µA;²B8�êV¯�êVöÀ¸N±a»·µ`öwêVö?´s±a¯°¯nÁ « 7 ±;¸�Æ`<9VÆ�ê	ë©ÆÈ±aíJÄ";°Æ`±�ë¹±�8Jµ`ö3ê�Æ`±AÆ`±HG�;²±(´�±a³
¸N±(ÆK;²6³";°»�êV¯°¯=>hê<8¾³¡Æ`±�8½±(´�±a³¡´ 7 ±�8�³½±(±�ë¹±a³58¾±a»·±aö`ö�ê�ÆA>VÁ « 7 ± Í Ä½¬gë3ê�ÆK;d8½± Í ê�º	±(µc>��×VÆÈ®�;=8"9�¬EÆ`ÅÄ½¸!Ò.»·B8¾öA;¼öÀµA;=8�9
VºÃµ 7 ± Í6Î I Í6ÏEÐ�P� Æ`<9VÆ�ê	ë®D�;²Æ`±a»·µÀVÆÈöSº]Æ`eëJêV¯¼¯ Í6Î I Í½ÏÓÐ�P�Ð êV»H;°¯=;°µA;²±aö�ê�Æ`ÅÄ�8¾³pµ 7 ±Û»·ÅÄ"8JµÀÆA>VÒ¿»·B8�GV±�8¾±aö
µP´;°»·±mêF>V±�ê�ÆÃµÀ�³�;°ö`»(Ä¾ö`ös¸¾Æ`<9VÆÅê	ë¯;¼ö`ö`Ä½±aösVº)ë�Ä½µ`Ä�êV¯N»·B8¾»·±(ÆK8%Á « 7 ;°övë¹±(±(µA;=8�9+Vº]µÀ±�8;¯²±�êV³¾ö�µÀ¹» 7 ê<8"9V±aöhê<8¾³
;�ë¹¸�Æ`�GV±�ë¹±�8Jµ`öÊµÀ?µ 7 ±¡¸¾Æ`<9VÆ�ê	ëAÁ

à¿á�âV° �E���-�F���[� � äÈåU±³² �����N´��� ���@æ������������ �*�Eæ]���Èå
Í6Î I Í6ÏÓÐ�P ;°ö�º]ÅÄ"8¾³¾±a³×B8Ëê;¬rêVöA;°»�öÀ±(µSVºÃÆK;°öÀ®�ë3ê<8�ê:9V±�ë¹±�8Jµ�¸¾ÆK;=8¾»H;°¸�¯²±aö(ÒÚ¬NVµ 7 µÀ±a» 7 8";°»�êV¯vê<8¾³p»(Ä¾¯°µ`Ä½Æ�êV¯�Á
« 7 ±aö`±¡º]Ä"8�³�ê	ë¹±�8Jµ�êV¯°öCê�Æ`±VË

¡ �×VÆÈ®XD�;°öÈ»H;²¸�¯=;=8¾±VË�µ58¾T´M¯²±a³"9V±¡Vº�ê<8�³A»·eë¹¸�¯=;�ê<8¾»·±@´a;²µ 7 Æ`±aí3Ä";²Æ`±�ë�±�8µ`ö
¡ h�ê�µÀ±(ÆK;�êV¯ Z B8JµÀÆ`Å¯�Ë « 7 ±�»·VÆÈÆ`±a»·µ�ë3ê�µÀ±(ÆM;�êV¯q;=8¾öÀµ�êV¯¼¯²±a³*»·VÆ`Æ`±a»·µ`¯O>
¡ DE6»(Ä�ë¹±�8Jµ�ê�µA;²B8ÚË�Þ î ß�DE±aöA;O9B8�¸¾ÆÈ3³¾Ä�»·µ`ö+Þ[ö`¸9±a»H;²ì4»�ê�µA;²B8¾ö(ÒÚ³½ÆÅêa´a;=8"9Åö(Òpë3ê<;=8JµÀ±�8�ê<8¾»·±�öÀµ�ê<8¾³gê�ÆÈ³¾ö(ÒÚö_>6ögÙµÀ±�ë{³";�ê:9VÆ�ê	ë?ö(Ò½±(µ`»�ÁVê<8¾³�Þ ò ß�V¬�QÀ±a»·µA;OGV±Dí3Ä�êV¯=;²µc>÷±HG�;°³½±�8¾»·±?Þ[³¾±·ìU8½±a³;¬N±a¯².´EßRÁ
¡ Z eë¹¸�¯=;�ê<8�»·±�¶ ±(ÆM; ì4»�ê�µA;²B8ÚËCÔV8¾ö`¸9±a»·µA;°B8¾ö(Ò½ö`Ä½ÆAGV±�;¼¯°¯�ê<8¾»·±VÒ6µÀ±a» 7 8";°»�êV¯ÚÆ`±HG�;²±(´MöaÒ�ê<8¾³�êVÄ¾³";²µ`öaÁ
¡ �!±�ê�ÆK8";=8"9¹º	Æ`eë·;d8¾öÀ¸N±a»·µA;²B8¾ö(Ò�êVÄ¾³�;²µ`ö(Ò�ê<8¾³J8½B8½ÙP»·B8½º	VÆÅë3ê<8¾»·±aö(Á

« 7 ±aö`±Aº]Ä�8¾³�ê	ë¹±�8Jµ�êV¯°ö(Ò�»·ÅÄ½¸�¯²±a³�´;²µ 7 ê7í3Ä½±aöÀµA;²B8�;=8�9¾ê�µÀµA;²µ`Ä¾³½±�ê<8¾³�´ 7 ê�µ?µ 7 ÅöÀ±k;=8 Í6Î I Í6ÏEÐ�P µÀ±(ÆÅë ê
¸^¹Cº ¥:¤�» ¸�¼ ¤]½K¾g¿M»À¤]½Á¿M¿RÒ�ê�ÆÈ±É»·ÆÈ±a³";²µÀ±a³�º	VÆ Í6Î I Í6ÏEÐ�P ö`Ä¾»(»·±aö`ö(Á « 7 ±�º[Ä"8¾³�ê	ë¹±�8Jµ�êV¯°ö�ê�Æ`±Éµ�êVÄ�9 7 µ�ê<8¾³�±�ëD¬¾ÆÅêV»·±a³µ 7 Æ`ÅÄ"9 7 ÅÄ½µiµ 7 ±Ãö`Ä½¬gëwê�ÆK;=8½±�»·eë3ëSÄ�8";²µs>VÁ « 7 ±vë¹±�ëS¬N±(ÆÈö^Vº4µ 7 ;°öi»·eë3ëSÄ�8";²µs>D¬9±a¯d;²±HGV±Éµ 7 ê�µ0;²µ0;°ö�ê�¬�öÀÅ¯°Ä½µÀ±a¯=>
»·ÆK;²µA;¼»�êV¯Nµ 7 ê�µÊµ 7 ±H>;³½\8½Vµ�êV¯°¯²T´vµ 7 ±�ë�öÀ±a¯OGV±aöÊµÀ?³½ÆK;²º]µCêa´�ê�>;º]Æ`eë µ 7 ±Dº]Ä"8�³�ê	ë¹±�8Jµ�êV¯°ö(Á
« 7 ±*Ì$ê�G�>VÒ.;=8>¸gê�Æ`µA;°»(Ä¾¯�ê�ÆaÒ ±·¶3¸N±�8¾³�ö�ê×¯²Vµ+VºÓ±·Ç9VÆ`µ\;d8�êVöÈö`Ä½ÆK;=8"9�»·eë¹¸4¯=;�ê<8¾»·±`GV±(ÆK; ì4»�ê�µA;°B8 ´a;²µ 7 µ 7 ±

Í6Î I Í6ÏÓÐ�P Æ`±aí3Ä";²Æ`±�ë¹±�8Jµ`ö(Á Ï »·eë3ë¹B8Ûö�ê�>�;=8�9F;=8¹µ 7 ;°öC»·eë3ëSÄ�8";²µs>�;°öF� « ÆRÄ¾öÀµ¿±HGV±(ÆA>3¬N3³">VÒ¬�Ä½µ¿» 7 ±a»`®÷Ä½¸%ÁÂ�
� 7 ±�8½±HGV±(Æ�ê;öK;O9B8"; ì4»�ê<8Jµ�;°ö`ö`Ä¾±�ê�ÆM;°öÀ±aö5;=8CGVÅ¯OG�;=8�9*»·eë¹¸�¯=;�ê<8¾»·±¹´a;²µ 7 Í6Î I Í6ÏEÐ�P Æ`±aí3Ä";²Æ`±�ë¹±�8Jµ`ö(Òw;=8�»(¯°Ä¾³";=8"9
ë3ê�µÀ±(ÆK;�êV¯C³½±(º]±a»·µ`ö(Òiö_>3ö`µÀ±�ë ë3êV¯²º[Ä"8¾»·µA;°B8¾ö(Ò!³½±·ì9»H;²±�8µD¸¾Æ`6»·±aö`öÀ±aö(Ò-±aíJÄ";°¸gë¹±�8Jµ�³�ê	ë3ê:9V±VÒi±(µ`»�Á²Òiµ 7 ±÷Ì$ê�G�>×Æ`±·Ù
í3Ä";²Æ`±aö¡µ 7 ê�µ�ê<82;d8";²µA;�êV¯^Æ`±(¸NVÆ`µ�¬N±�¸�Æ`�G�;°³½±a³×µÀ�Ì Ï ¶ Í�PCÏ 7 ±�êV³¾í3Ä�ê�Æ`µÀ±(ÆRö�´a;²µ 7 ;=8 ò Ý 7 ÅÄ½ÆRö(Á « 7 ±�Æ`±(¸NVÆ`µ
ë�Ä¾öÀµÉ³½±aö`»·ÆK;²¬N±Ó´ 7 ê�µ 7 ê�¸¾¸N±�8½±a³©ê<8¾³�ëSÄ�öÀµ�»·B8Jµ�ê<;=8*¸¾ÆÈ±a¯=;�ë\;=8gê�ÆA>R;d8½º	VÆÅë3ê�µA;²B8Û»·B8¾»·±(ÆK8";=8"9}ê�¸¾¸rê�Æ`±�8µÉÆ`3Vµ
»(Ä�êVöÀ±Þ[ö ß!ê<8¾³Ã;�ë3ë¹±a³";�ê�µÀ±A»·VÆÈÆ`±a»·µA;OGV±�êV»·µA;°B8¾ö�µ�ê�®V±�8ÚÁ�I�±H>VB8¾³ø¸¾Æ`�G�;°³";d8�9�µ 7 ±k;=8½º]VÆ�ë3ê�µA;°B8 µÀp¸¾Æ`±HGV±�8Jµ
Æ`±a»(Ä½ÆÈÆ`±�8¾»·±VÒ�µ 7 ;°ö¹Æ`±aí3Ä";²ÆÈ±�ë¹±�8µ3êV¯¼öÀp³½±�ë¹B8¾ö`µÀÆ�ê�µÀ±aö�µÀV¸/ë3ê<8�ê:9V±�ë¹±�8Jµ÷»·eë3ë�;²µ�ë¹±�8Jµ�µÀ�ö�ê�º]±(µs>¹ê<8�³�µ 7 ±
Í6Î I Í6ÏÓÐ�P ¸¾Æ`<9VÆ�ê	ë;Á
Ôb8�êV³¾³";²µA;°B8?µÀ¹µ 7 ±¡µÀ±a» 7 8";°»�êV¯pê<8�³�ë3ê<8�ê:9V±(ÆK;�êV¯NÆM;°öÀ®wë3ê<8gê:9V±�ë¹±�8µMº]Ä"8�³�ê	ë¹±�8Jµ�êV¯°öÉ¯=;°öÀµÀ±a³�ê�¬N�GV±VÒ Í½Î IsÙ

Í6ÏEÐ�P êV¯°öÀ 7 êVöÊ»(Ä¾¯²µ`Ä¾Æ�êV¯9¸¾ÆK;=8¾»H;°¸�¯²±aös¬�Ä";°¯²µ.;=8JµÀ�µ 7 ±¡¸¾ÆÈ<9VÆ�ê	ë;Ë
¡ Ï í3Ä½±aöÀµA;²B8�;=8�9!ê�µÀµA;²µ`Ä¾³½±
¡ Z ÆK;²µA;°»�êV¯ÚöÀ±a¯°º¼Ùn±HGaêV¯°Ä�ê�µA;²B8
¡ �!±aö`öÀB8¾öM¯²±�ê�ÆK8½±a³bê<8�³A»·B8µA;d8JÄ�êV¯q;�ë¹¸¾Æ`YGV±�ë¹±�8µ
¡ Z B8µA;=83Ä�êV¯NµÀÆ�ê<;d8";=8�9
¡ Í ±(¸gê�Æ�ê�µA;²B8¹VºN¸NT´�±(ÆÈöEÞÂê�ë3ê<8�ê:9V±�ë�±�8µ�öÀµÀÆÈÄ¾»·µ`Ä½ÆÈ±Ãµ 7 ê�µC¸¾ÆÈ�G�;°³½±aö » 7 ±a»`®6övê<8�³¹¬gêV¯�ê<8¾»·±aö�ê<8¾³3êVö`ö`Ä¾Æ`±aöê�¸�¸¾Æ`V¸¾ÆK;�ê�µÀ±Lê�µÀµÀ±�8µA;²B8ÑµÀ?ö�ê�º]±(µs>¾ßRÁ
Ï ö�;¼öÚµ 7 ±s»�êVö`±s´a;°µ 7 ë¹ÅöÀµ-ÆK;°öÀ®më3ê<8�ê:9V±�ë�±�8µ^¸¾Æ`<9VÆ�ê	ë?ö(Ò.µ 7 ±Cº]ÅÄ"8¾³�ê�µA;²B8�Vº Í6Î I Í6ÏEÐ�P ;°ö%µ 7 ±C¸9±(ÆRöÀB8�êV¯

;=8JµÀ±H9VÆK;²µc>�ê<8�³ØÆ`±aöÀ¸NB8¾öK;²¬�;°¯=;°µs>×Vº¡µ 7 ÅöÀ±S;=8¾³";=G�;°³�Ä�êV¯°ö�´ 7 Ëê�Æ`±S;=8�GVÅ¯=GV±a³©;=8�µ 7 ±A¸¾Æ`<9VÆ�ê	ëAÁ « 7 ±Ñ»·±�ë¹±�8Jµ
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Tension

select from set of acceptable

options derived by ITAPlatform
Program 
Manager

Independent 
Technical
Authority

Independent
Safety and QA

Authority

Constructive

Program Manager can only

Ð ;O9ÅÄ½ÆÈ± î Ý½Á ò Ë Í6Î I Í6ÏÓÐ�PªÍ ±(¸gê�Æ�ê�µA;°B8*Vº  .´s±(ÆÈöÓVÆ�� « 7 Æ`±(±·Ùs�%±H9<9V±a³ Í µÀ3Å¯=�6Á

¬NB8¾³";=8"9�µ 7 ;¼ö÷º]ÅÄ"8¾³gê�µA;²B8¨;°ö*µ 7 ±pöÀ±a¯°±a»·µA;²B8ÚÒ@µÀÆ�ê<;=8";d8�9½Ò�ê<8¾³ª»(Ä�¯²µ`Ä½Æ�êV¯kë¹±�8JµÀVÆK;=8�9�Vº�µ 7 ÅöÀ±Ä;=8¾³";OG�;°³¾ÄgêV¯°ö
´ 7 >¸N±(Æ`º]VÆ�ë Í½Î I Í6ÏEÐ�P ´sVÆÈ®4Á Î ¯²µA;�ëwê�µÀ±a¯O>VÒMµ 7 ±aö`±�¸N±(V¸�¯°±�ê�µÀµÀ±aöÀµAµÀ µ 7 ±�;°Æ�êV³ 7 ±(Æ`±�8¾»·±�µÀ µÀ±a» 7 8�;°»�êV¯
Æ`±aí3Ä";²Æ`±�ë�±�8µ`öS¬C>�³½3»(Ägë¹±�8µA;d8�9#»·ÆK;°µA;°»�êV¯É³�ê�µ�ê6Ò¿¸gê�Æ�ê	ë�±(µÀ±(ÆÈö(Ò¿öÀµ�ê�µÀ±�ë¹±�8Jµ`ö3ê<8¾³>µ 7 ±�;°ÆS¸N±(ÆÈöÀB8gêV¯söA;=9B8�ê�µ`Ä½Æ`±
GV±(ÆK;²ºÀ>�;=8�9+µ 7 ê�µÊ´�VÆ`® 7 êVöÊ¬N±(±�8*¸¾Æ`V¸N±(ÆÈ¯=>?»·eë¹¸�¯²±(µÀ±a³%Á

à¿á�âná �E��Å��Ãèq��æNäÈç� çÆ|Ç>ç�È��¿èÚå
Í6Î I Í6ÏÓÐ�P 7 êVö;»·Æ`±�ê�µÀ±a³Qê�Ä�8";°í3Ä½±�ëwê<8�ê:9V±�ë¹±�8JµÑöÀµÀÆÈÄ¾»·µ`Ä¾Æ`±�µ 7 ±H><»�êV¯¼¯R¿H½cÉ�¾ º ¾BÊË»Ë¥:¤�¥_Ì�É�¥:Í*½ º ¿;VÆaÒ¡¯²±aö`öº]VÆ�ë3êV¯°¯O>VÒ!µ 7 ±JÊ ¹�º ½K½^ÎVÏ=½ÑÐ�Ð�½AÒ(¿^ÊÑ¥�¥:ÏCÞ Ð ;O9ÅÄ½Æ`± î Ý½Á ò ßRÁ « 7 ;¼ö¡öÀµÀÆÈÄ¾»·µ`Ä½ÆÈ±\;°ö@µ 7 ±?»·VÆK8¾±(ÆÈöÀµÀB8½±�Vº�µ 7 ± Í½Î I Í6ÏEÐ�P¸¾Æ`<9VÆÅê	ë;Á�õM±aöÀ¸NB8¾öA;²¬U;°¯=;²µc>�;°öM³�;OG�;¼³½±a³�ê	ë¹B8�9?µ 7 Æ`±(±S³";¼öÀµA;=8¾»·µÃ±�8JµA;²µA;²±aöM¸¾Æ`�G�;°³";d8�9!ê?ö_>6öÀµÀ±�ë~Vº¿» 7 ±a»`®6ökê<8¾³
¬gêV¯�ê<8�»·±aö(Á

« 7 ±E8½±(´�»·B8¾öÀµÀÆÈÄ¾»·µA;°B8�ê<8¾³(;=86ÙPöÀ±(ÆAG�;°»·±  ¯�ê�µÀº]VÆ�ë  Æ`<9VÆ�ê	ëÓh�ê<8�ê:9V±(ÆRö�ê�Æ`±SÆ`±aöÀ¸NB8¾öA;°¬�¯²±@º	VÆEµ 7 ±�»·ÅöÀµ(Ò
ö`» 7 ±a³¾Ä¾¯²±VÒ_ê<8¾³÷íJÄ�êV¯d;²µs>¹Vº%µ 7 ±Óö 7 ;°¸�öCÄ"8�³½±(ÆCµ 7 ±�;°Æs»·B8JµÀÆ`Å¯�Á « S±�8�ö`Ä½Æ`±Êµ 7 ê�µ�ö�ê�º]±(µs>`;°ö18½VµCµÀÆ�êV³¾±a³÷�ÇÑÄ�8¾³½±(Æ
»·ÅöÀµCê<8¾³*ö`» 7 ±a³¾Ä¾¯²±E¸¾Æ`±aöÈö`Ä½Æ`±aö(ÒJµ 7 ±  Æ`<9VÆÅê	ë·h�ê<8�ê:9V±(ÆRöÃ»�ê<8*B8¾¯O>�öÀ±a¯²±a»·µÉº]Æ`eë ê+öÀ±(µÉVº)êV»(»·±(¸¾µ�ê�¬�¯°±@³¾±aöA;O9B8
V¸¾µA;²B8�ö(Á « 7 ±DÔb8¾³½±(¸N±�8¾³½±�8Jµ « ±a» 7 8";°»�êV¯ Ï Ä½µ 7 VÆK;°µs> 7 êVöÓµ 7 ±�Æ`±aöÀ¸NB8¾öA;²¬U;°¯=;²µc>�µÀ�ê�¸¾¸¾Æ`YGV±Sµ 7 Åö`±}êV»(»·±(¸¾µ�ê�¬4¯²±
V¸¾µA;²B8�ö(Á

« 7 ±?µ 7 ;²ÆR³p¯²±H9�VºÃµ 7 ±Ûö`µÀJÅ¯1;°öSµ 7 ±?Ôb8¾³½±(¸N±�8¾³½±�8Jµ Í ê�º]±(µs>'ê<8¾³/Ô¡Ä�êV¯=;²µc> Ï ö`ö`Ä¾Æ�ê<8¾»·± Ï Ä½µ 7 VÆM;²µs>VÁ « 7 ;°ö
9VÆ`ÅÄ½¸4;°ö�Æ`±aö`¸9B8�öA;²¬�¯²±?º	VÆ!êV³�ë\;d8";°öÀµÀ±(ÆK;d8�9Aµ 7 ± Í6Î I Í6ÏÓÐ�P ¸�Æ`<9VÆ�ê	ë ê<8¾³>º	VÆ¹±�8¾º	VÆÈ»H;d8�9�»·eë�¸�¯=;�ê<8¾»·±VÁ×Ôeµ
;°ö�ö`µ�ê�Ç9±a³ø¬C> ±�8�9B;d8½±(±(ÆÈö¹´a;°µ 7 µ 7 ±�êVÄ½µ 7 VÆK;²µs> µÀ>íJÄ½±aö`µA;²B8Çê<8¾³B» 7 êV¯°¯°±�8�9V±Aµ 7 ±#ÔV8¾³¾±(¸9±�8�³½±�8µ « ±a» 7 8�;°»�êV¯
Ï Ä½µ 7 VÆK;²µc>©ê<8�³;µ 7 ±  ÆÈ<9VÆ�ê	ëÕh�ê<8�ê:9V±(ÆÈöMB8;µ 7 ±�;²ÆM»·eë�¸�¯=;�ê<8¾»·±¡´;²µ 7 Í6Î I Í½ÏÓÐ�P ÆÈ±aíJÄ";°Æ`±�ë¹±�8Jµ`ö(Á
« 7 ±EÔb8¾³½±(¸N±�8¾³¾±�8µ « ±a» 7 8";°»�êV¯ Ï Ä½µ 7 VÆK;²µc>�Þ]Ô « Ï ß1;°ösÆ`±aöÀ¸NB8¾öA;°¬�¯²±Êº]VÆÃ±aöÀµ�ê�¬�¯=;¼ö 7 ;=8�9}ê<8¾³�êVö`ö`Ä½ÆM;=8�9�êV³ 7 ±(ÆÀÙ

±�8¾»·±�µÀ?µÀ±a» 7 8";¼»�êV¯%öÀµ�ê<8¾³�ê�ÆR³¾öhê<8¾³;¸NÅ¯=;¼»^>VÁ�h#VÆ`±Dö`¸9±a»H;²ì4»�êV¯°¯O>VÒ6µ 7 ±H>9Ë
¡ Í ±(µ�ê<8¾³;±�8½º]VÆÈ»·±¡µÀ±a» 7 8";°»�êV¯-öÀµ�ê<8¾³�ê�ÆÈ³�ö
¡ h�ê<;=8Jµ�ê<;=8;µÀ±a» 7 8";°»�êV¯%öÈÄ½¬�QÀ±a»·µ�ë3ê�µÀµÀ±(ÆM±·¶6¸N±(Æ`µA;°öÀ±
¡ Ï ö`ö`Ä¾Æ`±�ö�ê�º]±�ê<8¾³;Æ`±a¯d;�ê�¬�¯²±EV¸N±(Æ�ê�µA;²B8¾ö
¡ P 8¾ö`Ä½ÆÈ±E±·ÇN±a»·µA;OGV±}ê<8¾³;±^j÷»H;²±�8JµMö_>6öÀµÀ±�ë�öÊ±�8�9B;=8½±(±(ÆK;d8�9
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¡ h�ê�®V±SÄ�8¬�;�êVöÀ±a³ÚÒ�;=8¾³½±(¸N±�8¾³¾±�8µ�µÀ±a» 7 8�;°»�êV¯!³½±a»H;¼öA;²B8¾ö
¡  Æ`�G�;°³½±�ö`µÀ±(´vê�ÆÈ³�ö 7 ;²¸;Vº^µÀ±a» 7 8�;°»�êV¯�ê<8¾³*±�8"9B;=8½±(±(ÆK;=8"9�»�ê�¸gê�¬�;°¯=;°µA;²±aö(Á

Ï »(»·ÅÄ"8µ�ê�¬U;°¯=;²µc>/;¼ö\;�ë¹¸NVÆ`µ�ê<8Jµ�;=8 Í6Î I Í6ÏEÐ�P ê<8¾³Øµ 7 ±ÑÔ « Ï ;°ö 7 ±a¯°³¹êV»(»·ÅÄ"8Jµ�ê�¬�¯²±#º	VÆ÷±·¶3±(ÆR»H;°öA;=8�9×µ 7 ±aöÀ±
Æ`±aöÀ¸NB8¾öK;²¬�;°¯=;°µA;²±aö(Á

« 7 ;°öhë3ê<8�ê:9V±�ë�±�8µEöÀµÀÆÈÄ¾»·µ`Ä½ÆÈ±�B8¾¯O>Û´sVÆÈ®3öM¬9±a»�êVÄ�öÀ±�Vº¿ö`Ä½¸�¸9VÆÈµ�º]Æ`eë µÀV¸�ë3ê<8�ê:9V±�ë�±�8µ(ÁN� 7 ±�8  Æ`�Ù
9VÆ�ê	ë×h�ê<8�ê:9V±(ÆÈö¹»·eë¹¸4¯�ê<;=8�µ 7 ê�µ¹ö�ê�µA;°öÀºÀ>�;d8�9#µ 7 ± Í6Î I Í6ÏEÐ�P Æ`±aíJÄ�;²Æ`±�ë¹±�8Jµ`öD´;°¯°¯�ëwê�®V±;µ 7 ±�ë Ä"8�ê�¬�¯²±÷µÀ
ö�ê�µA;°ö`ºØ>Ûµ 7 ±�;²ÆÃ¸¾ÆÈ<9VÆ�ê	ë·9VeêV¯°ö�ê<8¾³A³½±a¯=;=GV±(Æ�8½±(´vö`Ä½¬rë3ê�ÆK;=8½±aöaÒ Í6Î I Í6ÏEÐ�P Æ`±aí3Ä";²Æ`±�ë�±�8µ`öÉ¸¾ÆÈ±HG�ê<;°¯nÁ

à¿á�âbÙ Ú��¿è9æÚä_Û\Ü0��æÚä`ç�
Ôb8 îaïVðVñ Ò�ê Í6Î I Í6ÏEÐ�P »·±(Æ`µA;²ì4»�ê�µA;²B8ÞÝK¥ ¼ ¤UÒB¾ ºÁß ´�êVö�³½±·ìU8½±a³%Á Z ±(Æ`µA; ì4»�ê�µA;²B8pº	6»(Ä¾öÀ±aö¡B8pµ 7 ±�öÀµÀÆÈÄ¾»·µ`Ä¾Æ`±aö(Òö_>6öÀµÀ±�ë�ö(Ò_ê<8¾³÷»·eë¹¸NB8½±�8µ`ösµ 7 ê�µvê�Æ`±Ó»·ÆK;°µA;°»�êV¯¾µÀSµ 7 ±M´�ê�µÀ±(Æ`µA;O9 7 µ1;d8µÀ±H9VÆK;°µs>3ê<8¾³?Æ`±a»·�GV±(ÆA>÷»�ê�¸gê�¬�;°¯=;°µs>+VºÚµ 7 ±
ö`Ä½¬rë3ê�ÆK;=8½±VÁ

Z ±(ÆÈµA; ì4»�ê�µA;²B8X;°övêV¯°öÀ+öÀµÀÆK;°»·µ`¯=>�¬gêVöÀ±a³ÛB8Û´ 7 ê�µÉµ 7 ± Í6Î I Í½ÏÓÐ�P ¸¾Æ`<9VÆÅê	ë ³½±·ìU8½±aövêVö�àaÝËá�½ ¸ ÊË»Øâ<½�ã ¼ ¾:Ï§»ÀÊ ß
ä.âY»ËÒC½^¤ ¸ ½SÞnÂEÔ P ßRÁÚÂ5Ô P ;°öM³½±·ì]8½±a³�êVö$ê<8�>Aö`µ�ê�µÀ±�ë¹±�8µ@Vº ºÂêV»·µ(Ò4±�;°µ 7 ±(ÆEí3Ä�ê<8JµA;²µ�ê�µA;OGV±SVÆEí3Ä�êV¯=;²µ�ê�µA;=GV±VÒ4¸N±(ÆÀÙµ�ê<;=8";d8�9?µÀ*µ 7 ±¹í3Ä�êV¯=;²µc>AVº�êÛ¸¾Æ`6³¾Ä¾»·µEVÆ¡öÀ±(ÆAG�;°»·±VÒN¬gêVöÀ±a³�B8�V¬�öÀ±(ÆAGaê�µA;²B8¾öaÒ{ë�±�êVö`Ä½Æ`±�ë¹±�8Jµ`ö(ÒÚVÆ@µÀ±aöÀµ`ö\Ê ¹ ¾<Ê
¸ ¾<¤|ÝM½Fâ:½ º » å1½AÒ�æ  Æ`V¬gê�¬�;¼¯=;°öÀµA;°»MÆK;°öÀ®©êVö`öÀ±aö`ö�ë¹±�8µ(Ò�´ 7 ;°» 7 Ä¾ö`Ä�êV¯°¯=>÷»�ê<8"8½VµM¬9±�GV±(ÆK;²ì�±a³ÚÒ";°öN8½VµÓÄ¾öÀ±a³ÚÁÂ5Ô P ;¼öD±HG�;°³½±�8¾»·±÷µ 7 ê�µ¹³½±a¯=;²¬N±(Æ�ê�µÀ±÷öÀµÀ±(¸�ö�´s±(ÆÈ±÷µ�ê�®V±�8 µÀ�»·eë¹¸�¯O>×´;²µ 7 ÆÈ±aíJÄ";°Æ`±�ë¹±�8Jµ`ö(ÁAÔeµ�³½3±aö�8½Vµ
ë3ê�µÀµÀ±(Æ¹´ 7 #³";°³7µ 7 ±Û´sVÆ`®×VÆ 7 .´ ´s±a¯°¯Cµ 7 ±H>7³";¼³2;²µ(Ò0;²ºÃµ 7 ±(ÆÈ±`;°öR8½×Â5Ô P µ 7 ±�8�µ 7 ±(Æ`±X;°öF8¾#¬gêVöK;°ö�º]VÆ
»·±(Æ`µA; ì9»�ê�µA;²B8ÚÁ
« 7 ±�9VeêV¯ÚVº^»·±(ÆÈµA; ì4»�ê�µA;²B8J;¼öÉµÀ�¸¾Æ`YG�;°³¾±këwê�¶�;�ë�Ä�ë£Æ`±�êVöÀB8gê�¬�¯²±LêVö`ö`Ä¾Æ�ê<8¾»·±¡µ 7 Æ`ÅÄ"9 7 µ 7 ±5;=8";²µA;�êV¯ Í½Î IsÙ

Í6ÏEÐ�P »·±(ÆÈµA; ì4»�ê�µA;²B8�ê<8¾³�¬C>Óë3ê<;d8µ�ê<;=8�;=8�9Ñ»·±(Æ`µA;²ì4»�ê�µA;²B8�µ 7 Æ`ÅÄ�9 7 ÅÄ¾µDµ 7 ±*ö`Ä½¬gëwê�ÆK;=8½±<} ö�¯d;²º	±VÁ Í½Î I Í6ÏEÐ�P
;=8¾»(Ä�¯°»�ê�µÀ±aöDµ 7 ±Û¬rêVöA;°» Í « Ï h  êVöÈö`Ä�ë¹¸¾µA;°B87µ 7 ê�µ+ö_>6öÀµÀ±�ë�ö+» 7 ê<8�9V±;µ 7 Æ`ÅÄ�9 7 ÅÄ½µDµ 7 ±�;°ÆS±·¶�;°öÀµÀ±�8¾»·±VÁ Í½Î IsÙ
Í6ÏEÐ�P »·±(Æ`µA; ì4»�ê�µA;°B8�;¼ö`8¾Vµ�ê>B8½±·ÙnµA;�ë¹±¾êV»·µA;OG�;°µs>B¬4Ä½µ 7 êVö*µÀ>¬N±�ë3ê<;=8Jµ�ê<;=8½±a³<�GV±(ÆÑµA;�ë¹±VË Í½Î I Í6ÏEÐ�P
»·±(Æ`µA; ì9»�ê�µA;²B82;°ö�ê;¸¾Æ`6»·±aö`ö(Ò�8½Vµ.Q`Ä¾öÀµ�ê;ìU8�êV¯CöÀµÀ±(¸%Á « 7 ;°ö¡ÆM;O9VVÆ`ÅÄ¾ö¡¸�Æ`3»·±aöÈöDöÀµÀÆÈÄ�»·µ`Ä½Æ`±aö�µ 7 ±?»·B8¾öÀµÀÆÈÄ�»·µA;²B8
¸¾Æ`<9VÆÅê	ë�µ 7 Æ`ÅÄ�9 7 ê;öÀ¸N±a»H; ì�±a³�öÀ±aí3Ä½±�8¾»·±¹Vºs±HGV±�8µ`ö�¯°±�êV³";=8�9ÛµÀ;º	VÆÅë3êV¯�êVÄ½µ 7 VÆK;²Ü�ê�µA;°B8�º	VÆ�öÀ±�ê*µÀÆM;�êV¯°ökê<8¾³
³½±a¯=;=GV±(ÆA>*µÀ÷µ 7 ±+Ì$ê�G�>VÁ Z ±(Æ`µA;²ì4»�ê�µA;²B8#µ 7 ±�8�ê�¸�¸�¯=;²±aöÃµÀÛµ 7 ±�ë3ê<;=8JµÀ±�8�ê<8¾»·±}ê<8¾³ÑV¸N±(Æ�ê�µA;°B8¾öM¸�Æ`<9VÆ�ê	ë�ö$ê<8¾³
ë�Ä¾öÀµÃ¬N±Lë3ê<;=8Jµ�ê<;=8½±a³*µ 7 ÆÈÅÄ�9 7 ÅÄ½µÃµ 7 ±S¯=;²º]±EVº^µ 7 ±Dö 7 ;²¸%Á
ç�è&éÀê�ésç ëYì pínBpÑoqr�îLm�z<nBpíï1ð�o]nBpÑu ì
Ôb8";²µA;�êV¯N»·±(Æ`µA; ì9»�ê�µA;²B8J;°öÊö`±(¸gê�Æ�ê�µÀ±a³k;d8µÀ¹º]ÅÄ½ÆÊ±a¯²±�ë�±�8µ`öDÞ Ð ;O9ÅÄ¾Æ`± î Ý½Á ñ ß

¡/ñ¢ò�ó�ôÀõUö�÷BòCøYùYôØú�÷Bû�ùYôÀüUö Ë�DE±aöA;O9B8>»·±(Æ`µA; ì4»�ê�µA;²B8>»·B8¾öA;¼öÀµ`ö�VºÊ³½±aöK;O9B8p¸¾ÆÈ3³¾Ä�»·µLê�¸¾¸¾Æ`YG�êV¯vê<8¾³7³¾±aöA;O9B8ÆÈ±HG�;²±(´Üê�¸¾¸¾Æ`YG�êV¯�Ò½¬NVµ 7 Vº^´ 7 ;°» 7 ê�Æ`±�¬gêVö`±a³;B8#Â5Ô P Á Ð VÆÓ³½±aöK;O9B8*¸¾Æ`6³¾Ä¾»·µCê�¸¾¸¾ÆÈ�GaêV¯�Ò½µ 7 ±�Â5Ô P ;°ö
ÆÈ±HG�;²±(´�±a³�µÀ;»·B86ì�Æ�ë{µ 7 ê�µEµ 7 ±}ê�¸�¸¾Æ`V¸¾ÆK;�ê�µÀ±DµÀ±a» 7 8";°»�êV¯�êVÄ½µ 7 VÆK;°µs> 7 êVökê�¸¾¸�Æ`�GV±a³�µ 7 ±+³½±aöA;O9B8#¸¾Æ`6³6Ù
Ä�»·µ`ö(Ò%ö`Ä¾» 7 êVö@µ 7 ±SµÀ±a» 7 8";°»�êV¯ ³¾Æ�êa´a;d8�9Åö(Á5h#ÅöÀµ¡³½Æ�êa´;=8�9Åökê�Æ`±+¸¾Æ`6³¾Ä¾»·±a³#¬C>#µ 7 ±¹ö`Ä½¬gëwê�ÆK;=8½±D³¾±aöA;O9B8
>eê�ÆR³ÚÁ Ï ¸¾¸¾Æ`YG�êV¯�ëwê�>�¬N±�9B;OGV±�8p¬�>#µ 7 ±?Ì�ê�GC>]} ö Í Ä½¸N±(ÆAG�;°öÀVÆEVº Í 7 ;²¸¾¬�Ä�;°¯°³";=8�9½Ò4´ 7 ;°» 7 êV³�ë\;=8�;°öÀµÀ±(ÆÈö
ê<8�³#YGV±(ÆÈöÀ±(±aöDµ 7 ±¹»·B8µÀÆ�êV»·µLê�µ@±�êV» 7 VºCµ 7 ±+¸¾ÆM;OG�ê�µÀ±+ö 7 ;°¸C>eê�ÆÈ³�ö(Ò4VÆTÒw;=8#ö`eë¹±¹»�êVöÀ±aö(Ò%µ 7 ±+Ì$ê�GaêV¯ Í ±�ê
Í >3öÀµÀ±�ë?ö Z eë3ëwê<8¾³7Þ[Ì Ï ¶ Í�PCÏ ßCëwê�>�êV»·µ�êVöÓµ 7 ±�Æ`±HG�;²±(´Qê<8�³bê�¸¾¸¾Æ`YG�êV¯!µÀ±a» 7 8�;°»�êV¯�êVÄ½µ 7 VÆK;²µs>VÁ.DE±·Ù
öK;O9B8¾ê�¸¾¸¾Æ`YG�êV¯0;¼öE»·B8�öA;°³½±(Æ`±a³�»·eë¹¸4¯²±(µÀ±¹B8¾¯O>�ê�º]µÀ±(Æ�µ 7 ±¹¸�Æ`V¸N±(ÆEµÀ±a» 7 8";°»�êV¯�êVÄ¾µ 7 VÆK;²µc> 7 êVö@Æ`±HG�;²±(´�±a³
µ 7 ±�Â5Ô P ê<8�³bê�µÊµ 7 ê�µÊ¸NB;=8JµÃµ 7 ±�³½±aöK;O9B8¢;°öÊ»·±(Æ`µA;²ì�±a³ÚÁ

¡4ý$û�ùYòCø:ôÀû�þ�÷Bò�ø�ùYôØú�÷Bû�ùYôÀü]ö Ë Ï º]µÀ±(Æ?µ 7 ±Ñ³¾±aöA;O9B84;°ö¹»·±(Æ`µA;²ì�±a³ÚÒ�µ 7 ±�ë3ê�µÀ±(ÆK;�êV¯É¸¾Æ`6»(Ä½Æ`±a³ µÀp¬�Ä�;°¯°³>µ 7 ±öÈÄ½¬gë3ê�ÆK;d8½±¾ëSÄ¾ö`µbë¹±(±(µAµ 7 ±pÆÈ±aíJÄ";°Æ`±�ë¹±�8Jµ`ö*Vº�µ 7 ê�µÑ³½±aöA;O9B8%Á « ±a» 7 8";°»�êV¯�ö`¸9±a»H;²ì4»�ê�µA;²B8¾ö�ë�Ä¾öÀµA¬N±
±�ëS¬N3³�;²±a³5;=8Dµ 7 ±C¸�Ä¾ÆÈ» 7 êVö`±s³½6»(Ä�ë¹±�8Jµ`ö(ÁiÂ�8¾»·±Cµ 7 ±vë3ê�µÀ±(ÆK;�êV¯C;°ö%ÆÈ±a»·±�;OGV±a³ÚÒ<;²µ+9V3±aö-µ 7 Æ`ÅÄ�9 7 êÊÆK;=9VVÆ`ÅÄ¾ö
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CERTIFICATION
MATERIAL FABRICATION

CERTIFICATION

Non−Destructive

TESTING
CERTIFICATIONCERTIFICATION

DESIGN 

Craftsman
Qualification OQE

Equipment
Qualification OQE

Process OQE

Testing OQE
Non−Destructive

Design Product
Approval OQE

SUBSAFE Design
Review Approval

Physical OQE

Process OQE

Chemical OQE

Testing OQE

Tightness OQE

Strength OQE

Operational OQE

Ð ;O9ÅÄ½Æ`± î Ý½Á ñ Ë « 7 ± Ð ÅÄ½Æ Z eë¹¸NB8½±�8Jµ`öÃVº Í6Î I Í6ÏEÐ�P�Z ±(ÆÈµA; ì4»�ê�µA;²B8

ÆÈ±a»·±�;²¸¾µ�;=8¾öÀ¸N±a»·µA;²B87¸¾Æ`6»·±aö`ö�µÀ�»·B8½ì�Æ�ë ê<8¾³ »·±(Æ`µA;²ºÀ>×µ 7 ê�µ�;²µ}ë�±(±(µ`ö+µ 7 ±÷µÀ±a» 7 8";°»�êV¯ÉöÀ¸N±a»H; ì9»�ê�µA;²B8¾ö(Á
« 7 ;°öÉ¸¾Æ`6»·±aö`öÓÄ¾ö`Ä�êV¯°¯=>�;=8CGVÅ¯OGV±aöÊ±·¶�ê	ë\;=8";d8�9¹µ 7 ±5GV±�8¾³¾VÆÀÙPö`Ä½¸¾¸4¯=;²±a³*» 7 ±�ë�;°»�êV¯uê<8¾³Ñ¸ 7 >6öA;°»�êV¯!ÂEÔ P º]VÆ
µ 7 ±�ë3ê�µÀ±(ÆK;�êV¯nÁsõÊ±a»·VÆR³¾öÊVº » 7 ±�ë\;°»�êV¯�êVöÈö�ê�>;Æ`±aöÈÄ¾¯²µ`ö(Ò 7 ±�ê�µÓµÀÆ`±�ê�µ�ë¹±�8Jµ�ê�¸¾¸4¯=;²±a³*µÀ?µ 7 ±�ë3ê�µÀ±(ÆK;�êV¯nÒgê<8¾³
8¾B86ÙP³½±aöÀµÀÆÈÄ�»·µA;OGV±¡µÀ±aöÀµA;=8�9÷»·B8¾³¾Ä¾»·µÀ±a³;B8Ñµ 7 ±Lë3ê�µÀ±(ÆK;�êV¯%»·B8¾öÀµA;²µ`Ä¾µÀ±�Â5Ô P Á

¡/ÿ�û���øgôÀ÷Bû�ùgôØü]ö ÷Bò�ø�ùYôØú�÷Bû�ùYôÀü]ö Ë#Â�8�»·±;µ 7 ±A»·±(Æ`µA; ì�±a³5ëwê�µÀ±(ÆK;�êV¯�;°ö+V¬�µ�ê<;=8½±a³ÚÒsµ 7 ±J8½±·¶6µ�öÀµÀ±(¸©;°ö+ºÂê�¬½ÙÆM;°»�ê�µA;²B8Ø´ 7 ±(Æ`±k;=8�³¾Ä¾öÀµÀÆK;�êV¯C¸¾ÆÈ3»·±aö`ö`±aö?ö`Ä¾» 7 êVö©ë3êV» 7 ;=8";=8�9½Ò�´�±a¯°³";=8�9½Ò�ê<8¾³¹êVöÈöÀ±�ëD¬4¯O>5ê�Æ`±#Ä¾ö`±a³�µÀ
»·B8�öÀµÀÆÈÄ¾»·µÛ»·eë¹¸NB8½±�8µ`öaÒÉöA>3öÀµÀ±�ë?ö(Òvê<8�³Bö 7 ;°¸�ö(ÁøÂ5Ô P ;°ö�Ä¾ö`±a³�µÀ�³½6»(Ä�ë¹±�8Jµ�µ 7 ±(;=8¾³¾Ä¾ö`µÀÆK;�êV¯s¸¾Æ`�Ù
»·±aöÈöÀ±aö(Á Í ±(¸gê�ÆÅê�µÀ±a¯O>VÒ�ê<8�³�¸¾ÆK;°VÆ¿µÀ�êV»·µ`Ä�êV¯�ºsê�¬�ÆK;°»�ê�µA;²B8?Vº9µ 7 ±ÊìU8�êV¯¾¸¾Æ`6³¾Ä¾»·µ(ÒÅµ 7 ±ÓºsêV»H;¼¯=;²µs>�¸N±(Æ`º]VÆ�ë\;=8�9
µ 7 ±S´�VÆ`®k;°öE»·±(Æ`µA; ì4±a³S;d8Aµ 7 ±�;=8¾³¾Ä�öÀµÀÆK;�êV¯Ú¸�Æ`3»·±aöÈöÀ±aö�8½±a»·±aö`ö�ê�ÆA>ÑµÀÛ¸N±(Æ`º]VÆ�ë µ 7 ±S´�VÆ`®9Á Ï 8#±·¶_ê	ë�¸�¯²±
;¼ö�ê�öÀ¸N±a»H; ì4» 7 ;O9 7 ÙPöÀµÀÆ`±�8"9Vµ 7 öÀµÀ±(±a¯s´�±a¯°³";=8�9Ñ¸¾Æ`6»·±a³¾Ä½Æ`±VÁAÔb8�êV³¾³";²µA;²B87µÀ#µ 7 ±÷´�±a¯°³p¸�Æ`3»·±a³�Ä½Æ`±VÒiµ 7 ±
;d8¾³";OG�;°³¾Ä�êV¯�´s±a¯¼³½±(ÆMÄ¾öA;d8�9+µ 7 ;°öÃ¸gê�ÆÈµA;°»(Ä¾¯�ê�ÆÉ¸¾Æ`6»·±aö`ö;=8*µ 7 ±�êV»·µ`Ä�êV¯%ºsê�¬¾ÆM;°»�ê�µA;²B8;Æ`±a»·±�;=GV±aöM³½6»(Ä�ë¹±�8JµÀ±a³
µÀÆÅê<;=8";=8�9Lê<8�³?ö`Ä¾»(»·±aöÈöÀº]Ä�¯°¯O>+»·eë¹¸�¯²±(µÀ±aövê�º]VÆ�ë3êV¯4íJÄ�êV¯d; ì4»�ê�µA;²B8\;d8¹µ 7 ±Óö`¸9±a»H;²ì4»Ã´�±a¯°³�¸¾ÆÈ3»·±a³¾Ä¾Æ`±ÃµÀS¬N±
Ä�öÀ±a³ÚÁsÂEµ 7 ±(Æ;=8¾³¾Ä¾ö`µÀÆK;�êV¯4¸¾Æ`6»·±aö`öÀ±aö 7 ê�GV±SöA;�ë\;°¯�ê�ÆÃ»·±(Æ`µA; ì9»�ê�µA;²B8bê<8¾³Aí3Ä�êV¯=;²ì4»�ê�µA;²B8*Æ`±aí3Ä";²Æ`±�ë�±�8µ`ö(Á Ôb8
êV³�³";²µA;²B8ÚÒ9öÀµÀ±(¸�ökê�Æ`±�µ�ê�®V±�8�µÀÛ±�8�ö`Ä½Æ`±Sµ 7 ê�µÓµ 7 ±}ë¹±�êVöÈÄ½Æ`±�ë¹±�8JµE³¾±HG�;°»·±aöaÒ9ö`Ä�» 7 êVöMµÀ±�ë�¸9±(ÆÅê�µ`Ä½Æ`±+öÀ±�86Ù
ö`VÆÈö(Ò3¸¾Æ`±aö`ö`Ä¾Æ`±�9eêVÄ�9V±aö(Ò3µÀVÆÈí3Ä½±E´ÊÆ`±�8¾» 7 ±aö(Ò�ë�;°»·Æ`eë¹±(µÀ±(ÆÈöaÒJ±(µ`»�Á�ê�ÆÈ±;=8¾»(¯¼Ä¾³½±a³�;=8yê�Æ`V¬�Ä�öÀµs»�êV¯=;°¬¾Æ�ê�µA;²B8
¸�Æ`<9VÆ�ê	ë1ê�µÓµ 7 ±¡ºsêV»H;¼¯=;²µs>VÁ

¡��1ò�óHùYôËö�õS÷�òCøYùYôØú�÷�û�ùYôÀüUö Ë Ð ;=8�êV¯°¯O>VÒ�êSö`±(ÆK;²±aösVº%µÀ±aöÀµ`öCê�Æ`±@Ä¾öÀ±a³÷µÀS¸�Æ`�GV±@µ 7 ê�µ�µ 7 ±kêVö`öÀ±�ëS¬�¯O>VÒ½ö_>6öÀµÀ±�ë;ÒVÆ@ö 7 ;°¸�ë¹±(±(µ`ö@³½±aöA;O9B8A¸gê�Æ�ê	ë¹±(µÀ±(ÆÈöaÁ « ±aö`µA;=8�9?6»(»(Ä½ÆÈöMµ 7 Æ`ÅÄ�9 7 ÅÄ½µMµ 7 ±Sºsê�¬�ÆK;°»�ê�µA;²B8ÑVº�ê?ö`Ä½¬rë3ê�ÆK;=8½±VÒ
ö`µ�ê�Æ`µA;=8�9�ê�µÉµ 7 ±E»·eë�¸9B8¾±�8µÃ¯²±HGV±a¯{ê<8¾³Û»·B8µA;d8JÄ";d8�9Dµ 7 ÆÈÅÄ�9 7 ö_>3ö`µÀ±�ëMêVöÈöÀ±�ëD¬4¯O>VÒ3ìU8�êV¯�êVö`öÀ±�ëS¬�¯O>VÒ�ê<8¾³
ö`±�ê+µÀÆK;�êV¯°ö(Á « 7 ±më3ê�µÀ±(ÆM;�êV¯{ê<8¾³*»·eë¹¸NB8½±�8µ`öCëwê�>?ÆÈ±a»·±�;OGV±Lê<8�>÷Vº%µ 7 ±@µs>3¸�;°»�êV¯q8¾B86ÙP³½±aöÀµÀÆÈÄ�»·µA;OGV±ÓµÀ±aö`µ`ö
öÈÄ¾» 7 êVöMÆÅêV³";²<9VÆ�ê�¸ 7 >VÒgë3ê:9B8¾±(µA;°»D¸rê�Æ`µA;°»(¯²±VÒgê<8�³AÆ`±(¸¾ÆÈ±aöÀ±�8µ�ê�µA;=GV±SµÀ±aöÀµ`öaÁ Í >3ö`µÀ±�ë�ö�ê�ÆÈ±�êV¯°öÀ÷ö`Ä½¬�QÀ±a»·µÀ±a³
µÀ�öÀµÀÆ`±�8�9Vµ 7 µÀ±aöÀµA;d8�9Óê<8¾³ V¸N±(Æ�ê�µA;²B8�êV¯ÉµÀ±aö`µA;=8�9½Á Ð VÆ?»·±(Æ`µ�ê<;d8Ø»·eë¹¸NB8½±�8Jµ`ö(Òs³½±aö`µÀÆÈÄ¾»·µA;OGV±;µÀ±aöÀµ`öyê�Æ`±
¸N±(Æ`º]VÆ�ë¹±a³*B8AÆ`±(¸¾Æ`±aöÀ±�8Jµ�ê�µA;OGV±�ö�ê	ë¹¸�¯²±aöaÁ

P êV» 7 Vºiµ 7 ±aöÀ±�»·±(ÆÈµA; ì4»�ê�µA;²B8Ñ±a¯²±�ë¹±�8Jµ`öhê�Æ`±D³½±·ì]8½±a³*¬C>;³½±(µ�ê<;¼¯²±a³ÚÒ½³½6»(Ä�ë¹±�8JµÀ±a³ Í6Î I Í½ÏÓÐ�P Æ`±aíJÄ�;²Æ`±�ë¹±�8Jµ`ö(Á
Ï µ¿öÀeë�±�¸NB;=8Jµ�8½±�ê�Æ µ 7 ±É±�8¾³+Vº�µ 7 ±.8¾±(´ »·B8�öÀµÀÆÈÄ¾»·µA;²B8+¸N±(ÆK;°3³ÚÒ�Ä¾ö`ÄgêV¯°¯O>�¯�êVöÀµA;d8�9MìUGV±�VÆ¿ö`�>V±�ê�ÆRö(ÒÅ±HGV±(ÆA>

ö`Ä½¬rë3ê�ÆK;=8½±ÛV¬¾µ�ê<;=8�ö�;²µ`ö\;=8";°µA;�êV¯ Í½Î I Í6ÏEÐ�P »·±(Æ`µA; ì9»�ê�µA;²B8ÚÁ « 7 ;¼öS¸�Æ`3»·±aöÈö\;°ö�GV±(ÆA>>º	VÆÅë3êV¯hê<8¾³ ¸¾ÆÈ±a»·±a³½±a³
¬�>pö`»·ÆÈÄ½µA;=8C>Óê<8¾³�êVÄ¾³";²µ�»·B8¾³¾Ä¾»·µÀ±a³�¬�>pµ 7 ±÷ö 7 ;²¸¾¬�Ä�;°¯°³½±(ÆaÒÚµ 7 ±Ûö`Ä¾¸9±(ÆKG�;°öK;=8�9�êVÄ½µ 7 VÆK;°µs>VÒ�ê<8¾³7ìU8�êV¯°¯=>VÒ-¬�>Ëê
Ì Ï ¶ Í�PCÏ©Z ±(Æ`µA; ì4»�ê�µA;²B8 Ï Ä�³";²µ « ±�ê	ë§êVöÈöÀ±�ëD¬4¯²±a³�ê<8¾³S¯²±a³�¬�>¡µ 7 ±ÃÂj÷»·±CVº Í ê�º	±(µc>�ê<8¾³RÔ¡Ä�êV¯=;²µc> Ï ö`ö`Ä¾Æ�ê<8¾»·±
ê�µMÌ Ï ¶ Í�PsÏ Á « 7 ±5;=8";²µA;�êV¯4»·±(Æ`µA;²ì4»�ê�µA;²B8J;°öa;=8*µ 7 ±¡±�8¾³¢9VÆÅê<8µÀ±a³�ê�µÊµ 7 ± Ð ¯�ê:9ÛÂ�j÷»·±(ÆM¯²±HGV±a¯�Á
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Ï º	µÀ±(Æ¿µ 7 ±Êö`Ä½¬gë3ê�ÆM;=8½±�±�8µÀ±(ÆÈö¿µ 7 ±.~�±(±(µ(Ò Í½Î I Í6ÏEÐ�P »·±(Æ`µA; ì9»�ê�µA;²B8!ëSÄ�öÀµ ¬N±�ëwê<;=8µ�ê<;d8½±a³+µ 7 Æ`ÅÄ�9 7 µ 7 ±Ê¯=;²º]±�Vº
µ 7 ±¡ö 7 ;°¸%Á « 7 Æ`±(±@µÀ3Å¯°öCê�Æ`±¡Ä¾öÀ±a³ÚË µ 7 ±@õM±·Ù P 8JµÀÆA> Z B8µÀÆÈÅ¯iÞ[õ P1Z ß  Æ`6»·±aö`ö(Ò6µ 7 ± Î 8½Æ`±aöÀµÀÆK;¼»·µÀ±a³;Â@¸9±(ÆÅê�µA;²B8¾ö
h�ê<;=8µÀ±�8gê<8¾»·±DõÊ±aí3Ä";²ÆÈ±�ë¹±�8µ`ö Z ê�ÆÈ³7Þ Î õÊÂ-h�õ Z ß�¸¾Æ`<9VÆ�ê	ëAÒ�ê<8¾³;µ 7 ±LêVÄ¾³�;²µÃ¸¾Æ`<9VÆ�ê	ëAÁ
« 7 ±ÓõÊ±·Ù P 8µÀÆK> Z B8µÀÆÈÅ¯^Þ[õ P1Z ß ¸¾Æ`6»·±aö`ös»�ê�ÆÈ±(º]Ä¾¯¼¯O>¹»·B8µÀÆ`Å¯¼öC´�VÆ`®3ê<8¾³÷µÀ±aöÀµA;=8�9S´a;²µ 7 ;d8¹µ 7 ± Í½Î I Í6ÏEÐ�P

¬NÅÄ"8¾³�ê�ÆK>VÒ4µ 7 ê�µ�;°öaÒ4µ 7 ±¹öÀµÀÆRÄ¾»·µ`Ä½Æ`±aö(ÒÚö_>6öÀµÀ±�ë�öaÒuê<8¾³#»·eë�¸9B8¾±�8µ`ö@µ 7 ê�µmê�Æ`±¹»·ÆK;°µA;°»�êV¯!µÀ;µ 7 ±S´�ê�µÀ±(Æ`µA;O9 7 µ5;=86Ù
µÀ±H9VÆK;²µc>�ê<8�³�ÆÈ±a»·�GV±(ÆA>�»�ê�¸gê�¬�;¼¯=;²µs>7VºMµ 7 ±Aö`Ä¾¬gë3ê�ÆK;=8¾±VÁ « 7 ±*¸�Ä½Æ`¸NÅöÀ±÷VºÓõ P.Z ;°ö�µÀ×¸¾Æ`YG�;°³¾±©ë3ê�¶�;�ë�Ä�ë
Æ`±�êVöÀB8gê�¬�¯²±�êVöÈö`Ä½Æ�ê<8¾»·±#µ 7 ê�µ?µ 7 ±�ê�Æ`±�êVö*³";°ö`µ`Ä½Æ`¬N±a³ 7 ê�GV±�¬N±(±�8ØÆ`±aö`µÀVÆ`±a³BµÀ>µ 7 ±�;²Æ÷º]Ä�¯°¯O>�»·±(ÆÈµA; ì�±a³<»·B8¾³"; Ù
µA;²B8ÚÁ « 7 ±�¸¾Æ`6»·±a³¾Ä½Æ`±aö@Ä¾öÀ±a³�¸¾ÆÈ�G�;°³½±�ê<8S;¼³½±�8µA;²ìrê�¬�¯²±VÒ{êV»(»·ÅÄ"8Jµ�ê�¬�¯²±VÒ�ê<8¾³¾êVÄ�³";²µ�ê�¬�¯²±SÆ`±a»·VÆÈ³�Vºsµ 7 ±+´sVÆ`®
¸N±(Æ`º]VÆ�ë¹±a³ÚÁ

õ P1Z »·B8µÀÆ`Å¯�¸¾ÆÈ3»·±a³¾Ä¾Æ`±aö 7 ê�GV±*µ 7 Æ`±(±�9VeêV¯¼ö(Ë#Þ î ß�µÀ�ëwê<;=8µ�ê<;d8p´�VÆ`®7³";°öÈ»H;²¸�¯=;=8¾±S¬�>2;°³½±�8JµA;²ºÀ>�;d8�9;µ 7 ±
´�VÆ`®�µÀ×¬N±*¸N±(Æ`º]VÆ�ë¹±a³�ê<8¾³>µ 7 ±AöÀµ�ê<8¾³gê�ÆÈ³¾ö+µÀ×¬N±�ë¹±(µ(ÒEÞ ò ß�µÀ×±aö`µ�ê�¬�¯=;°ö 7 ¸N±(ÆÈöÀB8gêV¯vêV»(»·ÅÄ�8µ�ê�¬�;¼¯=;²µs>�¬C>
7 ê�G�;=8"9#µ 7 ±ÛÆ`±aöÀ¸NB8¾öK;²¬�¯²±¹¸N±(ÆÈöÀB8�8½±a¯CöA;=9B87µ 7 ±�;°Æ�8gê	ë¹±aö�B8�µ 7 ±÷Æ`±·Ùn±�8JµÀÆA>>»·B8µÀÆ`Å¯É³½6»(Ä�ë¹±�8Jµ(Ò�ê<8¾³ªÞ ñ ßDµÀ
»·Å¯°¯²±a»·µMµ 7 ±SÂ5Ô P 8½±(±a³½±a³;º]VÆ�ë3ê<;=8Jµ�ê<;=8";d8�9¹»·±(Æ`µA; ì4»�ê�µA;²B8%Á
« 7 ±�öÀ±a»·B8�³+¸¾Æ`6»·±aö`ö(ÒVµ 7 ± Î 8½Æ`±aöÀµÀÆK;¼»·µÀ±a³¹Â@¸9±(ÆÅê�µA;²B8¾ö�h�ê<;=8JµÀ±�8�ê<8¾»·±ÊõM±aíJÄ�;²Æ`±�ë¹±�8Jµ`ö Z ê�ÆÈ³;Þ Î õÊÂ�h�õ Z ß

¸¾Æ`<9VÆÅê	ë;Ò�;=8�GVÅ¯=GV±aöÃ¸N±(ÆK;²6³";°»�;=8�öÀ¸N±a»·µA;²B8¾övê<8¾³*µÀ±aöÀµ`öÃVº^»·ÆK;²µA;°»�êV¯ ;²µÀ±�ë�öÉµÀ¹±�8�ö`Ä½Æ`±Eµ 7 ±H> 7 ê�GV±E8½VµÃ³½±H9VÆÅêV³½±a³
µÀ�ê<8�Ä�8�êV»(»·±(¸¾µ�ê�¬�¯²±Ê¯°±HGV±a¯¾³¾Ä½±ÃµÀDÄ�öÀ±VÒ�ê:9V±VÒ3VÆ¿±�8�G�;²Æ`B8gë¹±�8µ(ÁiÔb8+ºsêV»·µ(Ò Î õÃÂ¨h#õ Z ³";¼³�8½Vµ VÆK;O9B;=8gê�µÀ±Ã´a;²µ 7
Í6Î I Í6ÏÓÐ�P Ò�¬�Ä½µM´vêVöÓ³½±HGV±a¯²V¸N±a³AµÀÛ±·¶3µÀ±�8�³Aµ 7 ±SV¸9±(ÆÅê�µA;=8�9?»^>6»(¯²±DVºiµ 7 ± Î@Í�Í Ô@Ä½±(±�8½ì4ö 7 ¬�>*B8½±E>V±�ê�Æ�;=8
îaïVðVï Á¿Ôeµ�8½.´B¸¾Æ`YG�;¼³½±aö µ 7 ±ÊµÀ±a» 7 8";°»�êV¯�¬gêVöA;°öiº]VÆs»·B8JµA;=83Ä½±a³?Ä�8½Æ`±aöÀµÀÆK;¼»·µÀ±a³+V¸9±(ÆÅê�µA;²B8�VºÚö`Ä½¬rë3ê�ÆK;=8½±aö^µÀSµÀ±aöÀµ
³½±(¸¾µ 7 Á
« 7 ±Êµ 7 ;²ÆÈ³wêVöÀ¸N±a»·µsVºuë3ê<;d8µ�ê<;=8�;=8�9�»·±(Æ`µA; ì9»�ê�µA;²B8�;°öCµ 7 ±�êVÄ�³";²µ¿¸¾ÆÈ<9VÆ�ê	ë;Á0I�±a»�êVÄ¾öÀ±@µ 7 ±�êVÄ�³";²µ¿¸¾ÆÈ3»·±aö`ö*;°ö

Ä¾öÀ±a³÷º]VÆ�ë�VÆ`±9V±�8¾±(Æ�êV¯9¸�Ä½Æ`¸NÅöÀ±aöCµ 7 ê<8÷öK;�ë¹¸�¯O>!ë3ê<;d8µ�ê<;=8�;=8�9D»·±(Æ`µA;²ì4»�ê�µA;²B8ÚÒ�;²µ.;°öC»·B8¾öK;°³½±(Æ`±a³`;=8©êSöÀ±(¸rê�Æ�ê�µÀ±
öÀ±a»·µA;²B8%Á

à¿á�â�� ������äÀæ ÇBèÚç5Ü0���\�+èq�¿å ����� ��Å�Å+èÚça�NÜ�
Z eë¹¸4¯=;�ê<8¾»·±XGV±(ÆK; ì9»�ê�µA;²B8Ã;=8 Í6Î I Í6ÏEÐ�P ;°ö+µÀÆ`±�ê�µÀ±a³/êVö3ê×¸¾ÆÈ3»·±aö`öaÒ*8½Vµ�Q`Ä¾öÀµ¹B8¾±AöÀµÀ±(¸©;=85ê×¸�Æ`3»·±aöÈö¹VÆ
¸¾Æ`<9VÆÅê	ë;Á « 7 ±EÌ�ê�GC>Û³½±�ë3ê<8¾³¾öCµ 7 ê�µÉ±�êV» 7 Ì$ê�G�>�ºÂêV»H;°¯=;²µc>¹¸gê�Æ`µA;°»H;²¸rê�µÀ±Mº[Ä¾¯°¯O>�;=8?µ 7 ±Ó¸�Æ`3»·±aöÈö(Ò�;d8¾»(¯°Ä¾³";d8�9¡µ 7 ±
Ä¾öÀ±ÛVºa;=8�öÀ¸N±a»·µA;²B8ÚÒiö`Ä½ÆAGV±�;°¯¼¯�ê<8¾»·±VÒ�ê<8¾³�êVÄ¾³";²µ`öSµÀ×»·B86ì�Æ�ë�µ 7 ±�;²Æ�T´8>»·eë�¸�¯=;�ê<8¾»·±VÁ Ï Ä¾³";²µ`ö�ê�Æ`±;Ä¾öÀ±a³�µÀ
GV±(ÆK;²ºÀ>Ûµ 7 ê�µÊµ 7 ;°öÉ¸�Æ`3»·±aöÈö�;°öÃ´�VÆ`®�;=8�9½Á « 7 ±H>�ê�Æ`±D»·B8�³¾Ä¾»·µÀ±a³;±�;²µ 7 ±(Æ�ê�µÃì¾¶6±a³J;=8JµÀ±(ÆAGaêV¯°öÉVÆM´ 7 ±�8�ê�öÀ¸N±a»H; ì4»
»·B8¾³";°µA;²B8¢;°öÉº]ÅÄ"8¾³*µÀ?±·¶�;°öÀµÃµ 7 ê�µa8½±(±a³¾öhê�µÀµÀ±�8JµA;²B8ÚÁ
Ï Ä¾³";²µ`ö�ê�Æ`±Vë�Ä¾¯²µA; ÙP¯�ê�>V±(Æ`±a³ÚË!µ 7 ±H>@±·¶�;°ö`µ)ê�µ!µ 7 ±s»·B8JµÀÆ�êV»·µÀVÆ�ê<8¾³Dö 7 ;²¸C>eê�ÆR³�¯²±HGV±a¯�Òaê�µ-µ 7 ±C¯²6»�êV¯B9V�GV±(ÆM8�ë¹±�8Jµ

¯²±HGV±a¯�Ò{ê<8¾³�ê�µEÌ$ê�G�> 7 ±�êV³�íJÄ�ê�ÆÈµÀ±(ÆÈö(Á Î öA;=8�9?µ 7 ±SµÀ±(ÆÅë\;=8½Å¯²<9<>�êV³½V¸�µÀ±a³S;d8Aµ 7 ;°öM¬NJV®9Ò�Æ`±aö`¸9B8�öA;²¬�;°¯d;²µA;²±aö�ê�Æ`±
êVö`öA;=9B8½±a³�µÀ�êV¯°¯¾µ 7 ±E»·eë¹¸NB8½±�8Jµ`ösVºÚµ 7 ±Eö�ê�º	±(µc>?»·B8µÀÆÈÅ¯9ö`µÀÆÈÄ¾»·µ`Ä½Æ`±�êVö�ö 7 T´a8L;=8 Ð ;O9ÅÄ¾Æ`± î Ý½Á Ý½Á Z B8µÀÆ�êV»·µÀVÆRö
ê<8¾³#ö 7 ;²¸�>eê�ÆÈ³*Æ`±aöÀ¸NB8¾öK;²¬�;°¯=;°µA;²±aö*;d8¾»(¯°Ä¾³½±�;�ë�¸�¯²±�ë¹±�8JµA;=8�9¹öÀ¸N±a»H; ì�±a³ Í½Î I Í6ÏEÐ�P ÆÈ±aíJÄ";°Æ`±�ë¹±�8Jµ`ö(Ò½±aöÀµ�ê�¬�¯=;¼ö 7 ;=8�9
¸¾Æ`6»·±aö`öÀ±aöCº	VÆÉ»·B8JµÀÆ`Å¯°¯=;=8"9¡´sVÆ`®9Ò3±aöÀµ�ê�¬�¯=;°ö 7 ;=8�9@¸¾Æ`6»·±aö`öÀ±aöCµÀFGV±(ÆM;²ºØ>¹»·eë¹¸4¯=;�ê<8¾»·±�ê<8�³?»·±(Æ`µA;²ºÀ>�;²µ`ö¿.´a8÷´sVÆ`®9Ò
ê<8¾³�¸¾ÆÈ±aöÀ±�8µA;d8�9*µ 7 ±�»·±(Æ`µA; ì4»�ê�µA;°B8�Â5Ô P µÀ;µ 7 ±�¯²3»�êV¯�9VYGV±(ÆK8�ë¹±�8JµDYGV±(ÆÈöA;O9 7 µ�êVÄ½µ 7 VÆK;²µs>VÁ « 7 ±�¸�Æ`3»·±aöÈöÀ±aö
±aöÀµ�ê�¬�¯d;°ö 7 ±a³<µÀÃGV±(ÆK;°ºØ>§»·eë¹¸�¯=;�ê<8¾»·±¾ê<8¾³ê»·±(Æ`µA;²ºÀ><µ 7 ±�;²Æ;´�VÆ`®�;d8¾»(¯°Ä¾³½±�êØí3Ä�êV¯=;²µc>8ë3ê<8gê:9V±�ë¹±�8µ�ö_>6öÀµÀ±�ë;Ò
ö`Ä½ÆKGV±�;°¯°¯�ê<8¾»·±VÒ*;=8¾öÀ¸N±a»·µA;²B8¾öaÒ ´a;²µA8½±aö`öK;=8�9�»·ÆK;²µA;°»�êV¯É»·B8JµÀÆ�êV»·µÀVÆ÷´�VÆ`®ªÞ[»·B8µÀÆÅêV»·µÀVÆÛí3Ä�êV¯=;²µc>'êVö`öÈÄ½Æ�ê<8¾»·±.ßRÒ�ê<8¾³
;=8JµÀ±(ÆK8�êV¯pêVÄ¾³�;²µ`ö(Á

�!3»�êV¯.9VYGV±(ÆK8�ë¹±�8Jµ¹�GV±(ÆÈöK;O9 7 µ¹ÆÈ±aöÀ¸NB8¾öA;²¬�;¼¯=;²µA;²±aö�;=8¾»(¯¼Ä¾³½±÷öÈÄ½ÆAGV±�;°¯°¯�ê<8¾»·±VÒ0;=8¾öÀ¸N±a»·µA;²B8¾öaÒ�êVöÈö`Ä½ÆK;=8"9#í3Ä�êV¯=;²µc>
ê<8¾³�´a;²µA8½±aöÈöA;=8�9Ñ»·ÆM;²µA;°»�êV¯�»·B8µÀÆ�êV»·µÀVÆ?´sVÆ`®9Ò�êVÄ¾³";°µ`öDVºÊµ 7 ±Û»·B8JµÀÆ�êV»·µÀVÆaÒvê<8¾³�»·±(ÆÈµA;²ºØ>�;=8�9#µ 7 ±Û´sVÆ`®7VºÊµ 7 ±
»·B8JµÀÆ�êV»·µÀVÆÓµÀ÷Ì�ê�GC>AôÓ±�êV³¾í3Ä�ê�Æ`µÀ±(ÆÈö(Á
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Provide oversight through inspections, surveillance, audits,
Local Govenment Oversight Authority

witnessing critical contractor work

Provide final SUBSAFE certification for each submarine
Verify compliance through audits, reviews
Establish and specify SUBSAFE requirements

NAVSEA Headquarters

Contractors and Shipyards

Establish processes to verify compliance and certify their 
Establish processes for controlling work
Implement specified SUBSAFE requirements

work through:
Quality management system
Surveillance
Inspections
Contractor QA witnessing critical work
Internal audits

Certify work to local government oversight authority

Submarines

Certify work of contractor to Headquarters
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é� �ä��¢��ån"Zä ÿ ì���â�ãF��íS� ) ã!3�ê���ä ÿ � ) �� ��I�4 	�Fä ÿ ä�ã���3 â�ë�ëjä�ãZí�ì�����ä�æ � ì ) ��ã�ãC�uä&íF�uì�í�êO� ÿ �%â������ ÿ�) ä�� ÿ ��,	�I�%�=�

ì!�uê ÿ ��� ÿ � ) ê ÿ ì^ã�ê4�>í!3�í^ì^ä&�E�<�� .� )  \�?ä&��í�â�ã�ä&íZì! �ä�"Zä ÿ ì���â�ã&�wíZëjê%í!�uì!�uê ÿ � ÿ �B,�ä��uê ) �uì�3 ê ÿ � ) ê ÿ ì!� ÿ â�� ÿ �>�3��í!�4í
ì! �ã�ê%â��4 �ê%â�ì�¡_�I�4 _ì�æ � ì����4í^ê#��ä�ì^ä�ã���� ÿ ä&ítì! �ä@��ä&í!�uã�ä��Pê�ã��uä ÿ ì���ì!�uê ÿ ê�î-ì! �äM,�ä� �� ) �4ä@� ÿ ì^ä�ã�� í"ê�î-ë.�uì )  V�[3%�-�>�
£T¤�¥�¦^§�¨O§�©TªC«¬®F¥C¯N©z°=§�±�¥C²�©Y³z¥C¬6®{©Y³z´=±�©z´O³z§�¦�ª1µ@¶�§�«�²O±�¥C³Y³z§l±l©F¶�§�±�ªC´=®Y§�©z°=§lµ@·6§l³z§�²=¥�©^¨-§l©TªC«¬§1¨K«²�©z°O§^³z§�¸�¥C³Y©1¹.¶=´-©�©z°O§

®{©Y³z´=±�©z´O³z§s«®N±�¬¥�®Y§�§�²O¥�´=ºC°8¯v¥�³V©z°=§�¸=´-³z¸�¥�®Y§s¥�¯7©z°=«®V±�°=ªC¸-©z§l³1»
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DEVELOPMENT OPERATIONS

LMA FAST Lab

monitoring software
(Responsible for

Management Command
Defense Contract

(IMS software)

system test of INU)
(Responsible for

LMA Quality 
Assurance

LMA System  

and Development
Software Design 

Engineering 

construction of flight control system)

development and test

IV&V of flight software)

overseeing the process)

(Responsible for

LMA

Honeywell

 Software) (Responsible for

verifying design)
(Responsible for

(Flight Control 

(Responsible for design and

contract administration
software surveillance

Space and Missile Systems
Center Launch Directorate (SMC)

(Responsible for administration 
of LMA contract)

Squadron (3SLS)
Third Space Launch 

(Responsible for ground
operations management)

Ground Operations
(CCAS)

Titan/Centaur/Milstar

Aerospace

Analex Denver

Analex−Cleveland

IV&V
Analex

Prime Contractor (LMA)

ás�I�%â�ã�ä>�"æ4ç�è�}$�uä�ãCÀ�ã )  �� ) À��¢"Zê ÿ ì^ã�ê4�¢\�ì^ã�â ) ì�â�ã�ä
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Main Engine

INU (Inertial Navigation Unit)

Inertial Measurement System (IMS)

(RCS provides thrust for vehicle
pitch, roll, and yaw control; for
post-injection separation and
orientation maneuvering; and for
propellant settling prior to engine
restart)

RCS Engines

Flight Control Software (FCS)

(Guidance, Navigation, and Control System)

Position,
Velocity

Computes desired orientation of vehicle

Computes spacecraft position and velocity

sloshing and inducing roll rate errors.)

from responding to the effects of Milstar fuel 

(Roll Rate Filter:  designed to prevent Centaur
in terms of pitch, yaw, and roll axis vectors

áS���%â�ã�ä>��æ���èSéAä )  ÿ � ) À��VÁmã�ê ) ä&í�í8"Zê ÿ ì^ã�ê4�¢\�ì^ã�â ) ì�â�ã�ä�î�ê�ã � ?8Â

À ÿ �Nã�ê4����À=R7�4í�,�ä ) ì^ê�ã�í�æ � ìXì! �ä ÿ �4í�í�â�ä&í ) ê4ÃBÃ�À ÿ ��íaì^ê�ì! �äCã�ä��sâ��4ã�ä�� ) ê ÿ ì^ã�ê4� ) ê4Ã?ëjê ÿ ä ÿ ì�íXì^ê�ê�ã��uä ÿ ìXì! �ä
,�ä� �� ) �4äJ� ÿ ì! �ä�ë�ã�ê�ëjä�ãFÀ�ì^ì!�4ì�â���ä�À ÿ �$ëjê%í!�uì!�uê ÿ ��â�í!� ÿ �Jì! �äJÃBÀ�� ÿ ä ÿ �4� ÿ ä�ê�ã[ì! �ä�ï�ä�À ) ì!�4ê ÿ "Zê ÿ ì^ã�ê4�N\3�í^ì^ä�Ã
X�ï�"�\�Z�ä ÿ �4� ÿ ä&íKX�ás�I�%â�ã�äH��æ��4Z�æXé� �äHÃ�À�� ÿ ä ÿ �4� ÿ ä&íJÀ�ã�äqâ�í^ä���ì^ê ) ê ÿ ì^ã�ê4�gì! �ã�â�í^ì8À ÿ �/,�ä��uê ) �4ìT3�æXé� �ä)ï�"�\
ë�ã�êO,�0��ä&ígì! �ã�â�í�ì-î�ê�ã�,�ä� .� ) �uä.ë.�uì )  ��434À��M�À ÿ �qã�ê4��� ) ê ÿ ì^ã�ê4�Y�_îcê�ãmëjê%í^ì��T� ÿ �^ä ) ì!�uê ÿ í^ä�ë[À�ã�À�ì!�uê ÿ À ÿ � ê�ã��uä ÿ ì!À�ì!�uê ÿ
Ã�À ÿ ä&â�,�ä�ã�í5�.À ÿ �vîcê�ã�ë�ã�ê�ë>ä��0��À ÿ ì[í^ä�ì^ì!�0� ÿ �?ë�ã��4ê�ãZì^ê\ä ÿ �4� ÿ ä�ã�ä&í�ì!À�ã�ì�æ
ÍjÐUÕ�ÌbÊ�Ö Ñ Î�Ò%Î�Ó
É~Õ�� X6ç-Z~é� �ä[í!À�ì^ä��0���uì^ä^��ê�ä&í ÿ ê�ìgã�ä�À )  �À�â�í�ä�îcâ����ä�ê%í13 ÿ�)  �ã�ê ÿ ê%â�ígê�ã��.�uì5Ä[XY�4ZAì! �ä[í!À�ì^ä��0���uì^ä
�4í^��À�ÃBÀ���ä��Q��â�ãC� ÿ �)ê�ã!�.�uì�� ÿ í^ä�ã�ì!�uê ÿ Ã�À ÿ ä&â�,�ä�ã�í�À ÿ � ) À ÿ�ÿ ê�ì�ë�ã�êO,�0��ä>�uì�í�� ÿ ì^ä ÿ ��ä��vî�â ÿ�) ì!�4ê ÿ æ
Å Ê�Õ&Ç%Ó�ÈÆ�AÌ
Ècß3Ëzß3Ï��XÓGß7Ç%ÊsÕbÕK�Jß>Ë>ÌbÓ
ß>Ô�Ô�Ê�Ó�Ç1È5ÉQÊ2Ë-� é� �ä �hÿ ä�ã�ì!��À���?8À�,	�I�4À�ì!�uê ÿ Â ÿ �uì�X � ?8ÂJZ� �À�í-ìT�Zêaë[À�ã�ì�í
X�ás�I�%â�ã�ä2��æ��4Z�èDX6ç-Z ì! �äN*�â�����À ÿ�) ä���?8À�,	�I�4À�ì!�uê ÿ �$À ÿ �c"Zê ÿ ì^ã�ê4�J\	3�í^ì^ä�ÃÌXcì! �äNás���I�4 sì�"Zê ÿ ì^ã�ê4��\�ê�îcìT�FÀ�ã�ä
ê�ãJáS"�\�Z�À ÿ �fXY�4Z>À ÿa�hÿ ä�ã�ì!��À�����ä�À�í�â�ã�ä�Ã ä ÿ ìK\3�í�ì^ä�ÃÍX � �;\�Z�æ~é� �äCás�����4 _ì@"Zê ÿ ì^ã�ê4�F\�ê�î�ì��UÀ�ã�ä ) ê4Ã?ë3â�ì^ä&í
ì! �äB��ä&í!�uã�ä��Nê�ãC�uä ÿ ì!À�ì!�4ê ÿ ê�î[ì! �ä�,�ä� �� ) �uä�� ÿ ì^ä�ã�ÃCíXê�î.ì! �ä ë.�4ì )  ��¢34À��>�sÀ ÿ �fã�ê4����À=R	��í>,�ä ) ì^ê�ã�íHÀ ÿ �+�4í�í�â�ä&í
) ê4Ã�Ã�À ÿ ��ítì^ê\ì! �äWÃ�À�� ÿ ä ÿ �4� ÿ ä&í�À ÿ ��ì! �ä)ã�ä�À ) ì!�uê ÿ2) ê ÿ ì^ã�ê4�Aí13�í^ì^ä�Ã¸ì^ê ) ê ÿ ì^ã�ê4�S,�ä� �� ) �4äaê�ã��uä ÿ ì!À�ì!�uê ÿ À ÿ �
ì! �ã�â�í^ì�æJéAêEÀ )5) ê4Ã?ë.����í! �ì! ��4íJ��ê4À��Y�Uì! �ä á¢"�\�â�í^ä&í�ëjê%í!�4ì!�uê ÿ À ÿ �;,�ä��uê ) �uìT32� ÿ îcê�ã�Ã�À�ì!�uê ÿ ë�ã�êO,�0��ä��2�<3�ì! �ä
� �;\>æ�é� �ä ) ê4Ã?ëjê ÿ ä ÿ ìgê�î>ì! �ä � �;\H� ÿ ,�ê4�I,�ä��K� ÿ ì! �ä��uê%í�ís�4í�À�ã�ê4����ã�À�ì^ä�9[�uì^ä�ã����� .� )  W�4í���ä&í��I� ÿ ä��)ì^ê�ë�ã�ä5,�ä ÿ ì
ì! �ä�"Zä ÿ ì!À�â�ãgî�ã�ê4Ãiã�ä&í�ë>ê ÿ ��� ÿ ��ì^ê�ì! �ä.ä&wjä ) ì�ígê�î[�2���4í^ì!À�ã~îcâ�ä��sí!�4ê%í! �� ÿ �$À ÿ �)ì! sâ�íS� ÿ ��â ) � ÿ ��ã�ê4���%ã�À�ì^ä.ä�ã�ã�ê�ã�í�æ
Í7Î�ÏBÊsÌ�Ð��)ß3ËAÕ�ÌbÓGÎ�È�Ë>Ì\ß3Ë�Þ�� Í¦ÌO�(Î�Ì�Î)Î�ÕKÏ�È�ß>ÔcÎ�ÌbÊ�ÉG� é� �äXá¢"�\QÃJâ�í�ì[ë�ã�ê-,	����äaì! �äMÀ�ì^ì!�uì�â���ä ) ê ÿ ì^ã�ê4�Y�
í^ä�ë.À�ãCÀ�ì!�uê ÿ ��À ÿ �§ê�ã��uä ÿ ì!À�ì!�uê ÿ Ã�À ÿ ä&â7,�ä�ã�� ÿ � ) ê4Ã�Ã�À ÿ ��í�ì^ê£ì! �ä+Ã�À�� ÿ ä ÿ �4� ÿ ä&í(À ÿ �®ì! �äfï^"�\§í13�í^ì^ä�Ã
ÿ ä ) ä&í�í�À�ã!3vì^êBÀ�ì^ì!À�� ÿ ��ä�ê%í!3 ÿ�)  �ã�ê ÿ ê%â�í[ê�ã!�.�uì�æ
Í7Î�ÏBÊsÌ�Ð��)ß3ËAÕ�ÌbÓGÎ�È�Ë>ÌbÕ ß3ËDÈ�Ð Í¦ÌO�(Î�Ì�Î)Ê�ÓGÊQÏ�Ècß3ÔcÎ�ÌbÊ�É�� é� �äXëjê%í!�uì!�uê ÿ À ÿ �(,�ä��uê ) �uìT3�,�À��4â�ä&í[ë�ã�ê-,	����ä��
ì^ê ì! �äXáS"�\�Ã)â�í^ì ÿ ê�ì^�jä ) À�ë.À��.�4ä�ê�îS�uä�À��.� ÿ �qì^ê�À� �À�`�À�ã���ê%â�í ) ê ÿ ì^ã�ê4�VÀ ) ì!�uê ÿ æSé� �ä�ã�ê4���>ã�À�ì^ä>9[�uì^ä�ã�Ã)â�í^ì
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ë�ã�ä5,�ä ÿ ì�ì! �äW"Zä ÿ ì!À�â�ã�î�ã�ê4Ã ã�ä&í^ëjê ÿ ��� ÿ �Jì^êCì! �ä�ä&w>ä ) ì�í"ê�îgîcâ�ä��7í!�uê%í! �� ÿ �HÀ ÿ �E� ÿ ��â ) � ÿ �)ã�ê4���jã�À�ì^äXä�ã�ã�ê�ã�í�æ

���1× Ø|���[���V�CÙ@Ú6���$ÛÜ��Ý+Ú6�W�Þ�x����ßW��àá���/â�ã$�GÛ8Ú6�näE���^å���ÛWæçÚ_�áÚ6�W�ÞäQ���_�

é� �ä�ã�ä8�Zä�ã�ä�ì! �ã�ä�ä�ë.��À ÿ�ÿ ä�����â�ã ÿ íF��â�ã�� ÿ �aì! �ä@".ä ÿ ì!À�â�ã�¡[�I�4 sì�æmé� �ä89�ã�í^ìF��â�ã ÿ �UÀ�í�� ÿ ì^ä ÿ ��ä��\ì^êCë�â�ì.ì! �ä
"Zä ÿ ì!À�â�ã�� ÿ ì^êBÀ?ë[À�ã�ð� ÿ �qê�ã!�.�uì�æ�é� �äXí^ä ) ê ÿ �(�Zê%â����QÃ?ê-,�äJì! �ä@"Zä ÿ ì!À�â�ã$� ÿ ì^ê�À ÿ ä��0���uë�ì!� ) À��>ì^ã�À ÿ í^î�ä�ãtê�ã!�.�uì
ì! �À�ì��FÀ�í�ì^ê ) À�ã�ã!3$ì! �äH"Zä ÿ ì!À�â�ã8À ÿ �!ì! �äXí!À�ì^ä��0���uì^äXì^ê���ä�ê%í!3 ÿ�)  �ã�ê ÿ ê%â�í�ê�ã!�.�4ì�æ�é� �ä�ì! ��4ã��(À ÿ ��9 ÿ À��6��â�ã ÿ
�Zê%â���� ) �uã ) â���À�ãC�I`�ä ì! �äE"Zä ÿ ì!À�â�ãH� ÿ �uì�íH� ÿ ì^ä ÿ ��ä��a��ä�ê%í13 ÿ.)  �ã�ê ÿ ê%â�í)ê�ã!�.�uì�æ�å ) ê4À�í^ìqë. �À�í^ä��FÀ�íJë[��À ÿ�ÿ ä��
�jä�ìT�Zä�ä ÿ ä�À )  ���â�ã ÿ æs��â�ã�� ÿ ��ì! �ä ) ê4À�í^ìZë. �À�í�ä��_ì! �ä�"Zä ÿ ì!À�â�ã��FÀ�í�ì^êJë�ã�ê���ã�ä&í�í�â ÿ ��ä�ãG�uì�ímêO� ÿ Ã?ê4Ã?ä ÿ ì�â�Ã
ì^êqì! �ä�ë�ã�ê�ëjä�ãSëjê4� ÿ ì�� ÿ ì! �ä�ê�ã!�.�4ì�îcê�ãZì! �ä ÿ ä&R�ìU��â�ã ÿ ægé� �ä>"Zä ÿ ì!À�â�ãU�Sê%â��0�#À��4í�êJä&R�ä�ã ) �4í^ä�ÀJã�ê4���>í^ä���â�ä ÿ�) ä
À ÿ �EÀ ÿ À�ì^ì!�uì�â���ä ) ê ÿ ì^ã�ê4�NÃBÀ ÿ ä&â7,�ä�ã���â�ã�� ÿ �)ì! �ä ) ê4À�í^ì"ë>ä�ãC�uê��í�ì^ê ë�ã�ê-,	����ä�ë.À�í�í!�I,�ä�ì! �ä�ã�Ã�À�� ) ê ÿ ì^ã�ê4�¢À ÿ �
ì^êCí^ä�ì^ì!�4äXì! �äMÃ�À�� ÿ ä ÿ �4� ÿ ä�ë�ã�ê�ë>ä��0��À ÿ ì�íF� ÿ ì! �ä>�jê�ì^ì^ê4Ã ê�îgì! �äXì!À ÿ ð�í�æ
`Gèêé 	&ë r�ì	é�í èCé� �ä#9�ã�í�ìM��â�ã ÿ �FÀ�íK� ÿ ì^ä ÿ ��ä���ì^ê�ë�â�ì)ì! �äE"Zä ÿ ì!À�â�ãK� ÿ ì^ê;À�ë.À�ã�ð	� ÿ ��ê�ã!�.�uì�æxé� �ä � �'\ì^ã�À ÿ í�Ã��uì^ì^ä��(ÀW`�ä�ã�ê ê�ã ÿ ä�À�ã�`�ä�ã�ê?ã�ê4���jãCÀ�ì^ä�ì^ê?ì! �äXás���I�4 sì$"Zê ÿ ì^ã�ê4�7í^ê�î�ì��UÀ�ã�ä��[ �êO�Sä5,�ä�ã��[��â�ä�ì^ê?ì! �äXâ�í^ä�ê�î

À ÿ � ÿ�) ê�ã�ã�ä ) ì�ã�ê4���(ãCÀ�ì^ä@9_�uì^ä�ã ) ê ÿ í^ì!À ÿ ì�æMîD�uì! ÿ êvã�ê4�0�(ã�À�ì^äqîcä�ä��7�.À ) ð[�7ì! �ä?á¢"�\�ë�ã�ê-,	����ä��2� ÿ À�ë�ë�ã�ê�ë�ã���À�ì^ä
) ê ÿ ì^ã�ê4� ) ê4Ã�ÃBÀ ÿ ��í[ì! �À�ì ) À�â�í^ä��!ì! �äW"Zä ÿ ì!À�â�ã�ì^ê��jä ) ê4Ã?äaâ ÿ í^ì!À��.�uä�À��jê%â�ì[ì! �äXã�ê4����À=R	��í�À ÿ � ÿ ê�ì[ì^êCã�ê4���
ì^ê)ì! �ä$��ä&í��uã�ä��W9�ã�í^ìG��â�ã ÿ ê�ã��uä ÿ ì!À�ì!�uê ÿ æ-é� �äJ"Zä ÿ ì!À�â�ãU�>ä5�4À ÿ ì^êaã�ê4�����.À ) ðBÀ ÿ �Cî�ê�ã�ì! V�sä5,�ä ÿ ì�â�À����I3 ) ã�ä�À�ì!� ÿ �
í!�uê%í� �� ÿ �vê�îZì! �ä�,�ä� �� ) �4ä�������â�����îcâ�ä��G� ÿ ì! �ä ì!À ÿ ð�í5�¢�� �� )  ) ã�ä�À�ì^ä��+â ÿ ë�ã�ä���� ) ì!À��.�uä)î�ê�ã ) ä&íaê ÿ ì! �äK,�ä� .� ) �uä
À ÿ �2À��7,�ä�ã�í^ä���3EÀ=w>ä ) ì^ä���¡�êO� ê�î-îcâ�ä��Aì^ê$ì! �äJä ÿ �4� ÿ ä&í�æ��U3�ì! �äaä ÿ ��ê�îmì! �ä@9�ã�í^ì���â�ã ÿ X{À�ë�ë�ã�ê-R	��ÃBÀ�ì^ä��I3fç�ç
Ã�� ÿ â�ì^ä&í>À ÿ ����A�í�ä ) ê ÿ ��íMÀ�îcì^ä�ãW���uîcì^ê�wUZC�Aì! �äCã�ê4���-ê%í ) �0����À�ì!�uê ÿ �jä5�4À ÿ ì^ê/À=wjä ) ìJì! �ä\ë.�uì )  +À ÿ �+34À-� ãCÀ�ì^ä&í
ê�î�ì! �äQ,�ä� .� ) �uäQÀ�í#�Sä��0�eæ·é� �äPá¢"�\¶ë�ã�ä���� ) ì^ä��fÀ ÿ � ÿ.) ê�ã�ã�ä ) ì ì!��Ã ä�î�ê�ã�Ã�À�� ÿ ä ÿ �4� ÿ äPí! �â�ì!��êO� ÿ ��â�ä!ì^ê
ì! �ä)ä&w>ä ) ì�ê ÿ ì! �äWÀ )5) ä��uä�ã�À�ì!�uê ÿ ê�î�ì! �ä@,�ä� .� ) �uä��wí"ì�â�ÃM�[��� ÿ �BÀ ÿ �Pî�â�ä��~í!�uê%í! �� ÿ ��æté� �äH� ÿ�) ê�ã�ã�ä ) ì�í! �â�ì!��êO� ÿ
� ÿ ì�â�ã ÿ ã�ä&í�â��uì^ä��;� ÿ ì! �äB"Zä ÿ ì!À�â�ã ÿ ê�ì�À )  ��4ä5,� ÿ ���4ì�í�� ÿ ì^ä ÿ ��ä��2,�ä��uê ) �4ìT3/��â�ã�� ÿ �\ì! �äH9�ã�í^ìJ��â�ã ÿ �6À ÿ �xì! �ä
,�ä� �� ) �4ä��UÀ�ítë.��À ) ä��E� ÿ À ÿ â ÿ � ÿ ì^ä ÿ ��ä��$ë.À�ã�ð$ê�ã!�.�4ì�æ

ïGèêé 	&ëJð�ñ-òG	�ë �Uó òG	5ô è���â�ã�� ÿ �!ì! �ä ) ê4À�í^ì)ë. �À�í^ä&í��~ì! �ä�"Zä ÿ ì!À�â�ãH�UÀ�í)ì^êPë�ã�ê���ã�ä&í�í)â ÿ ��ä�ãH�uì�íXêO� ÿ Ã?ê��
Ã?ä ÿ ì�â�Ã¥ì^ê\ì! �äJë�ã�ê�ëjä�ãtëjê4� ÿ ì�� ÿ ì! �äaê�ã��.�uì�îcê�ã"ì! �ä ÿ ä&R�ì$�3â�ã ÿ æ^��â�ã�� ÿ �?ì! ��4í ) ê4À�í�ì!� ÿ �$ë>ä�ãC�uê�V��ì! �äJáS"�\
�FÀ�í)í�â�ë�ëjê%í^ä��+ì^ê ) ê4Ã�ÃBÀ ÿ �qÀ�ã�ê4����í^ä���â�ä ÿ�) ä(À ÿ �bÀ ÿ À�ì^ì!�uì�â���ä ) ê ÿ ì^ã�ê4�FÃ�À ÿ ä&â7,�ä�ãqì^êxë�ã�êO,�0��äCë.À�í�í!�I,�ä
ì! �ä�ã�ÃBÀ�� ) ê ÿ ì^ã�ê4�sÀ ÿ ��ì^êví�ä�ì^ì!�uäJì! �äHÃ�À�� ÿ ä ÿ �4� ÿ äaë�ã�ê�ë>ä��0��À ÿ ì�í$� ÿ ì! �ä@�jê�ì^ì^ê4Ã¸ê�îmì! �ä)ì!À ÿ ð�í�æ8�Zä ) À�â�í�ä)ê�î
ì! �ä ã�ê4����� ÿ í^ì!À��[�����uì�3QÀ ÿ �Nì^ã�À ÿ í!�uä ÿ ì�í ) ã�ä�À�ì^ä����<3�ì! �ä ä ÿ �4� ÿ ä í! �â�ì!��ê-� ÿ �(ì! �ä#".ä ÿ ì!À�â�ãJä ÿ ì^ä�ã�ä��fì! ��4í�9�ã�í^ì
) ê4À�í^ì�ë. �À�í^äJì�â�Ã@�.��� ÿ ��æ[é� �äaá¢"�\Q���uã�ä ) ì^ä���ì! �ä)ï^"�\vì^êví^ì!À��.������`�äXì! �äM,�ä� .� ) �uä�æ�õNÀ�ì^äW� ÿ ì! �äaë.À�ã�ð!ê�ã!�.�uì5�
ì! �äK"Zä ÿ ì!À�â�ã��FÀ�í�9 ÿ À����I3\í�ì!À��.���I`�ä��/À��>ê%â�ì�ì! �äXë.�4ì )  QÀ ÿ �E34À��nÀ=R�ä&í5�_À��4ì! �ê%â7�4 Q�4ì ) ê ÿ ì!� ÿ â�ä��Pì^êCê%í ) �0����À�ì^ä
À��jê%â�ì�ì! �ä"ã�ê4�0�.À=R7�4í�æ �6ÿ í^ì!À��[�����I`�� ÿ ��ì! �ä$,�ä� .� ) �uä��	 �ê-�Zä5,�ä�ã���ì! �ä�ï^"�\ ä&R�ëjä ÿ ��ä��#À���Ã?ê%í^ì^ �AXëjä�ã ) ä ÿ ìZê�îUì! �ä
ï�"�\ví13�í^ì^ä�Ã ë�ã�ê�ëjä�����À ÿ ì�X{ <3	��ã�À�`�� ÿ äOZ�æ

ö ô � ñ í_÷�ø�ì	é�í èvé� �ävá¢"�\+í�â )5) ä&í�í�îcâ��0�I3 ) ê4Ã�Ã�À ÿ ��ä��+ì! �ä�,�ä� .� ) �uä�� ÿ ì^êxì! �ä$ë�ã�ê�ëjä�ãKÀ�ì^ì!�uì�â���ä\îcê�ã?ì! �äí^ä ) ê ÿ �;�3â�ã ÿ �6�� �� )  2�UÀ�íXì^ê!ë�â�ì�ì! �ä#"Zä ÿ ì!À�â�ã>À ÿ �xì! �ä?í!À�ì^ä��0���uì^äK� ÿ ì^êEÀ ÿ ä������uë�ì!� ) À��(ì^ã�À ÿ í^î�ä�ã�ê�ã��.�uì�ì! �À�ì
�Zê%â���� ) À�ã�ã!3xì! �ä�Ã¹ì^êE��ä�ê%í13 ÿ�)  �ã�ê ÿ ê%â�íXê�ã��.�uì�æ é� �ä áS"�\;�I� ÿ �4ì^ä��xì! �ä�Ã�À�� ÿ ä ÿ �4� ÿ ä&í�À�ì@À�ë�ë�ã�ê�R7��Ã�À�ì^ä���3
ê ÿ äW �ê%â�ã��jí!�vRQÃB� ÿ â�ì^ä&í5�_À ÿ �Pì��Sä ÿ ìT3<�Fä��I�4 sìaí^ä ) ê ÿ ��íJÀ�îcì^ä�ã����uîcì^ê�w~æ>\�ê�ê ÿ À�îcì^ä�ã�ä ÿ ì^ä�ãC� ÿ �$ì! �ä)í�ä ) ê ÿ �2��â�ã ÿ
ë. �À�í�ä��¢ �êO�Sä5,�ä�ã��s� ÿ À���ä��sâ�À�ì^ä\á¢"�\ ) ê ÿ ì^ã�ê4� ) ê4ÃBÃ�À ÿ ��í ) À�â�í^ä��fì! �äB,�ä� �� ) �uä?ì^ê2À��4À�� ÿ �jä ) ê4Ã?äCâ ÿ í^ì!À��.�uä
À��jê%â�ì[ì! �äXã�ê4����À=R	��í^À ÿ �(�jä5�4� ÿ À�����,�ä�ã!�4� ÿ �qã�ê4���jê%í ) ������À�ì!�uê ÿ æ

�Zä ) À�â�í^ä�ì! �äNí^ä ) ê ÿ �c��â�ã ÿ ��í(�uê ÿ ��ä�ã!ì! �À ÿ ì! �ä29�ã�í^ì5�"ì! �ä�ä&R ) ä&í�íPã�ê4��� ) ê4Ã�Ã�À ÿ ��ívî�ã�ê4Ã ì! �äfáS"�\
ä5,�ä ÿ ì�â�À����I3xí!À�ì�â�ã�À�ì^ä��fì! �ä?ë.�uì )  'À ÿ �;34À�� )  �À ÿ�ÿ ä���í�æ)å.ì@À�ë�ë�ã�ê-R	��ÃBÀ�ì^ä��I3Pì��SêQÃB� ÿ â�ì^ä&í8� ÿ ì^ê!ì! �ä í�ä ) ê ÿ �
��â�ã ÿ �bë.�4ì )  HÀ ÿ �M34À-� ) ê ÿ ì^ã�ê4��FÀ�í¢�4ê%í^ìFX{À�í¢�Zä����<À�íAã�ê4���êZC� ) À�â�í�� ÿ �tì! �äG,�ä� �� ) �4ä�ì^ê�ì�â�ÃM�[�uä�îcê�ãAì! �äSã�ä�ÃBÀ�� ÿ ��ä�ã
ê�îtì! �ä#��â�ã ÿ æ;��â�ä$ì^ê'�uì�íqâ ÿ.) ê ÿ ì^ã�ê4�0�uä���ì�â.ÃM�.�0� ÿ �Q��â�ã�� ÿ ��ì! �ä#�3â�ã ÿ �gì! �ä�,�ä� �� ) �4ä����0� ÿ ê�ìKÀ )  .�uä5,�ä!ì! �ä
ë.��À ÿ�ÿ ä���À )5) ä��uä�ã�À�ì!�uê ÿ î�ê�ãtì^ã�À ÿ í^îcä�ã�ê�ã!�.�4ì�æ
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22,300 miles
Intended Orbit

Achieved Orbit
549 x 3347 miles

Earth

ás�I�%â�ã�ä>��æ���èZå )  ��uä5,�ä�� þ ã!�.�uìU,�í&æ �hÿ ì^ä ÿ ��ä�� þ ã!�.�uì

ö ô � ñ í_÷ ð�ñ�òG	�ë �Fó òG	5ô Xcì^ã�À ÿ í^îcä�ã[ê�ã!�.�4ìCZ�ègé� �ä�ï^"�\BÀ�ì^ì^ä�Ã ë�ì^ä��!ì^ê í^ì!À��.�0���I`�ä�ì! �äJ,�ä� �� ) �uäJ��â�ìF�uì ) ê ÿ ì!� ÿ �â�ä��\ì^êqì�â�ÃM�[�uä�æ-é� �ä"ï�"�\#��ä�ë[�uä�ì^ä��#�4ì�í�ã�ä�ÃBÀ�� ÿ � ÿ �aë�ã�ê�ëjä�����À ÿ ì�À�ë�ë�ã�ê�R7��Ã�À�ì^ä��I3?ì��Sä���,�äJÃB� ÿ â�ì^ä&í�À�îcì^ä�ã[ì! �ä
á¢"�\!í! sâ�ì���ê-� ÿ ì! �äaí^ä ) ê ÿ �E��â�ã ÿ æ

ü óPèêé1÷�ø�ì	é�í è[é� �ä@��ê4À��Aê�î-ì! �äaì! ��uãC�(��â�ã ÿ �UÀ�í�ì^ê ) �4ã ) â���À�ã���`�äXì! �äW".ä ÿ ì!À�â�ãJ� ÿ �uì�í�� ÿ ì^ä ÿ ��ä��Q��ä�ê%í13 ÿ �
)  �ã�ê ÿ ê%â�í?ê�ã��.�uì�æ£é� �ä�á¢"�\¦í^ì!À�ã�ì^ä��£ì! �ä�ì! .�uã��b��â�ã ÿ À�ìCìT�Zê� �ê%â�ã�í5��ì! ��4ã�ìT3<�Fî�ê%â�ãBÃ�� ÿ â�ì^ä&í5�UÀ ÿ �q9�îcì^ä�ä ÿ
í^ä ) ê ÿ ��í@À�îcì^ä�ãH�0�uî�ì^ê�wgæ � ìM�UÀ�í)í^ì!À�ã�ì^ä��zä�À�ã����4ä�ãMÀ ÿ �+�FÀ�í)í! �ê�ã�ì^ä�ã)ì! �À ÿ  .À��+�jä�ä ÿ ë.�0À ÿ�ÿ ä��7ævé� �ä�,�ä� .� ) �uä
ì�â�Ã@�.�uä��?ì! �ã�ê%â7�4 �ê%â�ì�ì! �ätì! ��4ã��W��â�ã ÿ ����â�ì����4ì! �ê%â�ì-ì! �ä�ï^"�\qì! �ä�ã�ä��UÀ�í ÿ ê>�FÀ�3 ì^ê ) ê ÿ ì^ã�ê4�.�uì�æG\�ë.À ) ä$,�ä&�
 �� ) �4ä�í^ä�ë[À�ã�À�ì!�uê ÿ �FÀ�í ) ê4Ã�Ã�À ÿ ��ä��(À�ì�À�ë�ë�ã�ê-R	��ÃBÀ�ì^ä��I3Cì��SêB �ê%â�ã�íFÀ�î�ì^ä�ãtì! �ä�ì! ��uã�����â�ã ÿ �jä5�4À ÿ ��ã�ä&í�â��uì!� ÿ �
� ÿ ì! �äU�2���4í�ì!À�ã¢�jä�� ÿ �të.��À ) ä��W� ÿ À�â�í^ä��4ä&í�í¢�4ê-�zä������uë�ì!� ) À��%ê�ã!�.�4ì5�=À�í~ê�ë�ëjê%í^ä��Jì^ê"ì! �äU��ä&í��uã�ä��@��ä�ê%í13 ÿ.)  �ã�ê ÿ ê%â�í
ê�ã!�.�4ì�X�ás�I�%â�ã�äM��æ��4Z�æ
� ñG	�ë ö ô�ý7ò é ò4ë è ñ í è�é� �äW�/��í�í!�uê ÿ �J�uã�ä ) ì^ê�ãXê�ã���ä�ã�ä���ä�À�ã��I3Pì�â�ã ÿ �Fê ÿ ê�î�ì! �ä?í!À�ì^ä��0���uì^äW� ÿ À ÿ À�ì^ì^ä�Ã ë�ì�ì^êí!À-,�ä/�uì5�U��â�ì?ì! �ä(��ã�ê%â ÿ � ) ê ÿ ì^ã�ê4���uä�ã�íK�Sä�ã�äPâ ÿ À��.�4ä$ì^ê ) ê ÿ ì!À ) ì$ì! �äPí!À�ì^ä��0���uì^ä!îcê�ãBÀ�ë�ë�ã�ê-R	�0Ã�À�ì^ä��I3zì! �ã�ä�ä

 �ê%â�ã�í�æ8\	�vRQ �ê%â�ã�í�À ÿ �Pîcê%â�ã�ì^ä�ä ÿ Ã�� ÿ â�ì^ä&í$À�î�ì^ä�ã����uîcì^ê�ws� ) ê ÿ ì^ã�ê4�S�UÀ�íJÀ ) ��â��uã�ä��2À ÿ �/,=À�ãC�uê%â�ítí�â�ã!,	�I,=À��¢À ÿ �
ä�Ã?ä�ã!��ä ÿ.) 3WÀ ) ì!�4ê ÿ í��Zä�ã�ä[ì!À�ð�ä ÿ æmé� �ä�í�À�ì^ä������uì^ä^ �À��K�jä�ä ÿ ��À�ÃBÀ���ä��?î�ã�ê4Ã²ì! �ä�â ÿ�) ê ÿ ì^ã�ê4���4ä��W,�ä� �� ) �uä.ë.�uì )  ��
34À��M��À ÿ �Cã�ê4���.Ã?êO,�ä�Ã?ä ÿ ì�í5�. �êO�Sä5,�ä�ã���À ÿ �Cì! �ä�ã�ä$�Zä�ã�ä ÿ êJëjê%í�í��I�.�uä�À ) ì!�uê ÿ í.ì! �ä$��ã�ê%â ÿ � ) ê ÿ ì^ã�ê4���4ä�ã�í ) ê%â����
 �À-,�äaì!À�ð�ä ÿ � ÿ ã�ä&í^ëjê ÿ í^ä�ì^ê ì! �ä>À ÿ ê4Ã�À��uê%â�í�ä5,�ä ÿ ì�í"ì! �À�ì��Zê%â����( �À-,�äJí!À-,�ä���ì! �ä@Ã��4í�í!�4ê ÿ æ
é� �ä>Ã��4í�í!�4ê ÿ �FÀ�í[ê�þ ) �0À����I3#��ä ) ��À�ã�ä��EÀ?î{À����4â�ã�ä"ê ÿ �/À-3�%7�Aç�
�
�
�.��â�ì[ëjä�ã�í�ê ÿ�ÿ ä��>î�ã�ê4ÃÞõN��åÿÀ ÿ �!ì! �ä

å8�uã)á�ê�ã ) ä ) ê ÿ ì^ã�ê4�0�uä���ì! �ä$í!À�ì^ä��0���uì^äCîcê�ãqí!�vRaÀ������4ì!�uê ÿ À�����À-3�íW� ÿ ê�ã���ä�ã)ì^êxë.��À ) äCì! �ä$í!À�ì^ä��0���uì^ä#� ÿ À ÿ ê ÿ �
� ÿ ì^ä�ã�îcä�ã�� ÿ �qê�ã!�.�4ì^���uì! (Ã�� ÿ ��ÃJâ.Ã ãC�4í^ðCì^ê\ê�ëjä�ã�À�ì!�uê ÿ À��7í!À�ì^ä��0���uì^ä&í�æ � ì�À�ë�ëjä�À�ã�í�ì! �äXí!À�ì^ä������4ì^äXëjä�ã�î�ê�ãCÃ?ä��(À�í
��ä&í!��� ÿ ä����	��ä&í^ë.�uì^ä�ì! �ä�À ÿ ê4ÃBÀ��uê%â�í ) ê ÿ ���4ì!�uê ÿ í�æ � ìU�FÀ�í[í! �â�ì^��ê-� ÿ �<3#��ã�ê%â ÿ � ) ê ÿ ì^ã�ê4�jê ÿ �/À-3�ç5�	�Aç�
�
�
�æ
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ás�I�%â�ã�ä���æ %�í! �ê-�tíJì! �ä#À�â�ì^ê4Ã�À�ì^ä�� ) ê ÿ ì^ã�ê4�0�uä�ã��_À��tíH�uä�À���� ÿ ��ì^ê�ì! �ä#À )5) ����ä ÿ ì�æ�é� �ä �6ÿ ä�ã�ì!��À����Pä�À�í�â�ã�ä&�
Ã?ä ÿ ì$\3�í^ì^ä�ÃçX � �;\�ZSë�ã�ê ) ä&í�í�Ã?ê	��ä��_�UÀ�í�� ÿ�) ê�ã�ã�ä ) ì5Ä�í�ë>ä ) �I9 ) À����I3���ì! �ä�ã�ä��FÀ�í�À ÿ � ÿ.) ê�ã�ã�ä ) ì[ã�ê4���>ã�À�ì^ä>9[�uì^ä�ã
) ê ÿ í^ì!À ÿ ì�� ÿ ì! �ä � �;\ í^ê�îcìT�FÀ�ã�ä�9[�4ä@X�ás�I�%â�ã�ä���æ %<Zmì! �À�ìG�uä��Cì^êMÀM�73�í^î�â ÿ�) ì!�uê ÿ À��7� ÿ ì^ä�ãCÀ ) ì!�uê ÿ ���uì!  ì! �ä��[�I�4 sì
) ê ÿ ì^ã�ê4�(í^ê�îcìT�FÀ�ã�ä�æ��
é� �ä�ás���I�4 sì�"Zê ÿ ì^ã�ê4��\�ê�îcìT�FÀ�ã�ä2À���í^ê+ê�ëjä�ã�À�ì^ä�� ) ê�ã�ã�ä ) ì!��3��tì! �À�ì��4í5�^À )5) ê�ã���� ÿ �+ì^êq�uì�í\ã�ä���â��uã�ä�Ã?ä ÿ ì�í�æ
��� °O§�¬¥�ª�¨J©TªC¸�§�¯v¥�³�ª^±�¥�¦^¸O´O©z§l³N±�¥C²5©Y³z¥�¬7¸O³z¥CºC³Tª�¦x¥C²>ª�®Y¸=ªC±�§l±l³Tª�¯¡©�±�¥�²5©Tª�«�²O®¢©z°O§��CªC¬´=§l®¢®Y¸�§�±l«��=±G©z¥^©z°O§G¦^«®Y®Y«¥�²>¶�§�«²Oº

¸�§l³Y¯ ¥C³z¦^§1¨4¹5©z°�ª�©6«�®�¹�©z°O§¢¦^¥�¨-§�¬�¥C¯P©z°=§¢±�¥�²5©Y³z¥�¬¬§1¨�¸O³z¥5±�§l®Y®6¯v¥C³�©z°=ª�©_®Y¸�§�±�«���±¢¦^«�®Y®Y«¥C²<» � °=§�����¤F®Y¥C¯¡©ê·�ª!³z§�ªC¬º�¥�³z« ©z°=¦�¨-«¡¨^²O¥C©
« ©z®Y§�¬ ¯� 0¯Iª�«�¬I¹ !F« ©�¥C¸�§l³Tª�©z§1¨�ª�®�¨O§�®Y«ºC²=§1¨^¶=´-©_« ©_¸O³z¥"��«¡¨-§1¨F«²=±�¥�³Y³z§�±l©�«²-¯v¥C³z¦�ª!©z«¥�²^©z¥�©z°=§$#�«º�°5©6±l¥�²5©Y³z¥�¬�®Y¥�¯ ©Æ·�ª�³z§S¶�§�±1ªC´O®Y§S¥�¯P©z°O§
«²=±�¥�³Y³z§�±l©N¸O³z¥5±l§�®Y®¢¦^¥�¨-§�¬4´=®Y§1¨�©z¥Fº�§�²O§l³Tª�©z§s©z°O§s«²O¯ ¥C³z¦�ª�©z«¥C²<»
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Flight Control Software (FCS) Inertial Measurement System (IMS)

INU (Inertial Navigation Unit)

RCS EnginesMain Engine

zero roll
rateincorrect model.

Incorrect model of the process: Incorrect model of the process:

using incorrect model.
Zero roll rate generated by roll rate filter

Incorrect constant on the load tape

Incorrect shutdown

Commands generated based on

not match true vehicle state
Model of Centaur roll rate does 

to stabilize vehicle
Incorrect commands

command

ás�I�%â�ã�ä>��æ %�è^"Zê ÿ ì^ã�ê4�Uás��À��tí�À�ìtì! �ä>Á� P3�í!� ) À��VÁ�ã�ê ) ä&í�í�À ÿ �/\�ê�î�ì��UÀ�ã�äW"Zê ÿ ì^ã�ê4���uä�ã�õUä5,�ä���í

}"ê-�Zä5,�ä�ã��S�4ì�ã�ä ) ä��I,�ä��'� ÿ�) ê�ã�ã�ä ) ì>� ÿ ë�â�ì"î�ã�ê4Ã ì! �ä � �'\_���uä�À���� ÿ �\ì^êEÀ ÿ � ÿ�) ê�ã�ã�ä ) ì�� ÿ ì^ä�ã ÿ À��gá¢"�\�í^ê�î�ì��UÀ�ã�ä
Ã?ê	��ä��Sê�îtì! �ä!í^ì!À�ì^ä!ê�î�ì! �äví�ë.À ) ä ) ã�À�îcì�.·ì! �ä!ã�ê4���Sã�À�ì^ä��FÀ�íqì! �ê%â7�4 sì)ì^ê;�jä�`�ä�ã�êNê�ã ÿ ä�À�ãK`�ä�ã�ê;�� �ä ÿ �uì
�FÀ�í ÿ ê�ì�æZé� �ä�ã�ä��FÀ�í�À�ÃB�4í!Ã�À�ì )  E�jä�ìT�Zä�ä ÿ ì! �äJá¢"�\�� ÿ ì^ä�ã ÿ À��NÃ?ê��ä��jê�î~ì! �äXë�ã�ê ) ä&í�í�í^ì!À�ì^äHÀ ÿ �!ì! �äaã�ä�À��
ë�ã�ê ) ä&í�ígí^ì!À�ì^ä�æmé� .�4íNÃ���í!Ã�À�ì )  W�uä��)ì^ê�ì! �ä.ï�"�\@�4í�í�â�� ÿ ��� ÿ�) ê�ã�ã�ä ) ì ) ê ÿ ì^ã�ê4� ) ê4Ã�ÃBÀ ÿ ��í~ì^ê�ì! �äUÃBÀ�� ÿ ä ÿ �4� ÿ ä
Xcì^ê�í! �â�ìJ��ê-� ÿ ä�À�ã���37Z$À ÿ ��ì^ê!ì! �ä?ï�"�\Pä ÿ �4� ÿ ä&í&æ>Â"í!� ÿ �(\�éAå8�/Á§ì^ä�ãCÃ�� ÿ ê4�uê���3��7ì! �äW�4ê%í�í�ã�ä&í�â��uì^ä���îcã�ê4Ã
ÀW�73�í^îcâ ÿ�) ì!�uê ÿ À��_� ÿ ì^ä�ã�À ) ì!�uê ÿ �jä�ìT�Zä�ä ÿ ì! �ä�á¢"�\#À ÿ �$ì! �ä � �;\>æ7?"ä��uì! �ä�ã.î{À����uä��/.·ì! �ä53 ê�ëjä�ã�À�ì^ä�� ) ê�ã�ã�ä ) ì!�I3
���uì! vã�ä&í^ëjä ) ì[ì^êCì! �ä>� ÿ í^ì^ã�â ) ì!�uê ÿ íJX{� ÿ�) �4â���� ÿ � ) ê ÿ í^ì!À ÿ ì�í�ZFÀ ÿ �E��À�ì!À ë�ã�ê-,	����ä��Uæ
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match roll rate constant on flight tape)
(Used default roll rate that did not

Incorrect model of Spacecraft Attitude

Incorrect model of ground check software (did not know default
values used)

Ground Crew

gone through a complete test)
Incorrect model of development process (assumed software had

rate filtering) 
Incorrect model of IMS software design (misunderstanding of roll

Ground Check Software

Thought discrepancies due to expected changes)
(Assumed load tape had been verified.

Incorrect model of software development process

CD Engineers
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ðDí:÷ ö ÷åì=�1��� ö `Ýí`ó>ònì"í#�1Cnë������s�bí ö í�� ö í�� ö �bí#�`í`ì�òBì"ò��1��ì=C ö í0E `aë ö?ö �bí`ì"í#MCn÷P�bò ó>ònì=Q6C0�r��ò�Q6Q ë����>�VC ö �ôò��
�=�GC0���bí��¡í:÷ ö Ce`G�>��÷R�bí�� ó>ònì,�ní öÊö �1�5� ö ��C ö �>�bóiònì�Q6C ö �ôò�� ö ò ö �bò8÷Êí#Md��òx��ò8ëG�1� ë����bí`ì
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_7Î�ÏL7^\�Ð�� 3]WD9`\1GÎaVXW[\�� } ì"ò���í:÷"÷Êí:÷PQZë�÷ ö `[í,í:÷ ö Ce`G�1��÷R��í�� óiònìP��í ö í�� ö �1�5�qC0���f��C0�����1�>�5�(õÝò ö í�� ö �1C0�1��4���Ce�\Â
Ctì=�bò8ëa÷L��ò������ ö ��ò���÷WC0���x`Ýí���C�@��ôònìd��í ö í�� ö í��q��ëbì��1�5�#�1Cnë������ õ�ì"í`õGCtì�C ö �ôò���÷`î
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ó>ònìJ÷Êò�Q,í�÷"õ[í��V��SU���1Cnë������w÷R� ö í ö Cn÷�a�÷`î
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÷Êònó ö MCtì"ím8@ò���÷ ö C0� ö ÷/C0����8@ò��bí6§ ònì���÷ZQ í�Q,òqMCn÷Y�ní��bí`ì=C ö í��g`�4 ö �bív¼I� ñ�8@ò�� ö ì"ò��O:�4���C0Q6�1�`÷v798:	;
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`H4kQ ë�� ö ��õG�ôíU÷Êò8ëbì=��í:÷VE^�1�h����w[í`ì=�>�5� óiònì=Q?C ö ÷VE C0���fC ö @eCtìR4H�>�5� ö �1Q,íq7X÷Êò�Q í?Md� ö �sQ ë�� ö ��õG�ôí#� ö í`ì=C ö �ôò��a÷�;�C0�1�
ònó^Md���1���v�GC0� ö ò6`Ýí�Q í`ìR�ní��m�1� ö ò6C,÷R�1�5����í���C ö Ce`UCn÷ÊínîB�/ò�Q,í	��ò��a÷ ö C0� ö @_C0��ë�í:÷W�VC0Q,í2ó>ì"ò�Q í��ôí�� ö ì"ò����>��SU�ôí:÷
ö ��C ö ��ò8ë��1�N`Ýí2Q,í`ì=�ní��v�>� ö ò ö �bí,��C ö Ce`GCn÷Êí0E�Md�G�1�ôíMò ö �bí`ì
÷B�VC0Q íGó>ì"ò�Q õGCtõÝí`ìQ,í�Q,ò8÷Q6C0�/ë�C0�1��46�1��õaë ö �1� ö ò
ö �bíP�GC ö Ce`GCn÷Êínî

§K�bí�� ö �bíåê<� í������1�bí`í`ì ö ì=�ôí�� ö ò#C0�V��í:÷"÷ ö �bí?í��ôí�� ö ì"ò����>�LSU��í*÷ÊõÝí��V�TSaí��v�1� ö �bí?÷Êònó ö MBCtì�íZ8@ò���÷ ö C0� ö ÷WC0���
8@ò��bíY§ ònì=��÷,� í�Q,ò5EI�bí óiò8ëG��� ö �bíYSU�ôíZ��òx��ò��5�ní`ì?í\[���÷ ö í��sC öGö ��íU÷"õ[í��V��Saí�����òH�VC ö �ôò�� ò�� ö �bíUí��ôí�� ö ì�ò����1�
SU�ôí ó>ò��1�bí`ì#`Ýí��VCnë�÷Êím� ö MCn÷?��òDM�ò�@ní`ìNCk4ní�CtìNCtó ö í`ì ö �bíxSb�ôíj��C0�l`Ýí`í��jònì=�����1�GC0�1��4s�ní��bí`ì=C ö í��$î ðL�bíwê<�
í��5���1��í`í`ì�÷Êí��ôí�� ö í��gCm���TwÝí`ì"í�� ö SU�ôí6Cn÷PCm`GCn÷Êí��1�1��í ö �GC ö ò�����4 ì"í�X/ë��ôì"í��k���1Q ö òq�=��C0���ní6SG@ní#y�ø#@eC0��ëbí:÷åó>ònì
ö �bí�������� ö C0�aì"ò��1�aì=C ö í�SU� ö í`ì,7�C0�vC0�1�nònì=� ö ��Q�Md� ö �?SG@ní���ò��a÷ ö C0� ö ÷¾;
îgðL�bídSU� ö í`ìBMBCn÷�bí:÷R�1���bí�� ö ò õ�ì"íV@ní�� ö ö �bí
8@í�� ö Cnëbì2ó>ì"ò�QQì"í:÷"õ[ò��G���1�5� ö ò ö �bí,í\wÝí�� ö ÷�ònóW���1��÷ ö CtìåóXëbí��á÷R��ò8÷R���1�5�jC0���s�>����ë��V�1���eì"ò��>�¡ì=C ö í í`ì"ì"ònì
÷,C ö -
ì=C0���>C0��÷�å4÷Êí���ò����$îL:Gë�ì=�1�5�?Q?C0�^ë�C0�oí�� ö ì=4wònó ö �bò8÷ÊíPSG@níPy�ø�ì�ò��1�6ì=C ö íZSU� ö í`ì2@_C0��ë�í:÷VE ö �bíY¼I� ñ ê<� í��5���>�bí`í`ì
�1����ònì�ì"í�� ö ��4 í�� ö í`ì"í��wònìLQ6��÷"÷Êí�� ö �bí?í\[/õÝò��bí�� ö óiònì ö �bí�y�ø�7½F0¥�;��ò���÷ ö C0� ö î�ðd�bí���ònì�ì"í�� ö @_C0��ëbí?ònó ö �bí�y�ø�7½F0¥�;
SU� ö í`ì���ò���÷ ö C0� ö MBCn÷2Â�øtî�t0t0F_-��e
/î2ðL�bíZí\[/õÝò��bí�� ö ÷=�bò8ë��1����C�@níY`Ýí`í���C(ò��bíZ`]ë ö �1�a÷ ö í�C0�mMCn÷Gí�� ö í`ì"í��kCn÷�C
�`í`ì"ò5EAQ?CeaH�1��� ö �bí í�� ö í`ì"í��#��ò���÷ ö C0� ö ò��bí ö í�� ö �Uònó ö �bíB�>� ö í�����í��P@eC0��ëbí@ònì^Ââã�î�ø�t0t0F_-��e
/î@ðL��íg�U�1��� ö ÷Êònó ö MBCtì�í
í��5���1��í`í`ì�o�÷L�1Q6Q í����1C ö íå÷"ëbõÝí`ìR@���÷ÊònìW���1�j��ò ö �=�bí��=a ö �bíPQ6C0�/ë�C0�1��4eí�� ö í`ì�í��m@eC0��ëbí:÷`î

ðL��í�ò�����4�õÝí`ì�÷"ò��/Md�bò	�=��í��Raní�� ö �bídQ6C0�/ë�C0�1��4Y�1�bõaë ö y�øSU� ö í`ìáì�C ö íL@_C0��ëbí:÷VE�`Ýí:÷R�1��í:÷ ö ��í��U����� ö ÷Êònó ö MBCtì�í
í��5���1��í`í`ì2Md��òNC0� ö ë�C0�1�14x�>�bõaë öMö ��íZ��C ö C�E3MCn÷2C0�k¼I� ñ�8@ò�� ö ì"ò��^:24���C0Q6�>�`÷Jí��5���>�bí`í`ì:îJðL��í�ê<�wí��5���>�bí`í`ì
Md�bòk�bíV@ní��ôònõÝí�� ö �bí ê^�>����� ö ¼$ò�C0� ö CtõÝíx�bò ö �TSaí�� ö �bíq8:�í������1�bí`í`ì ì"í:÷ÊõÝò���÷R��`U�ôí,óiònì#�bí:÷=�����	ònó ö �bívSaì�÷ ö
ö ���ôì ö 4�yFø#��ò���÷ ö C0� ö ÷ ö ��C öåö �bí ö CtõÝí#MCn÷P��ò�Q,õU�ôí ö í��hC0��� ö ��í,õ�ì=�1� ö ò8ë ö ònó ö �bí6��ò���÷ ö C0� ö ÷	MCn÷2ì"í�C0��4 ó>ònì
�1��÷"õ[í�� ö ��ò��6î ðL�bíZ8: í������1�bí`í`ìLM@í�� öJö ò ö �bí�ê<�rò�þv��í:÷2C0���q�ôò^ò0aní��qC öJö �bíP�GCtì=����ònõH4v�1��÷ ö �1�5� ö ò õÝí`ì"ó>ònì=Q
ö �bíx�=�bí��=agC0��� ÷R�����	òew ö �bívyFøv��ò���÷ ö C0� ö ÷`î ðL�bívQ6C0�^ëGC0�OC0���g@���÷"ë�C0�O�=�bí��=ag��ò���÷R��÷ ö í��	ònó2��ò�Q,õGCtì=�1����C
�1��÷ ö ònó2yFøx��ò���÷ ö C0� ö ÷,ó>ì"ò�Q ñ*õ�õÝí������T[g8�ònó ö ��ím��ònó ö MBCtì"í�8 ò���÷ ö C0� ö ÷6C0����8@ò��bíx§ ònì=��÷#� í�Q,ò ö ò ö �bí
õGCtõÝí`ì@õ�ì=�1� ö ò8ë ö óiì"ò�Q ö �bí?ê��1����� ö ¼oò�C0� ö CtõÝínî ðL�bíGóiònì=Q?C ö ÷�ònó ö �bí*�aò�C ö �1�5�eÂ õÝò��1� ö �/ë�QZ`Ýí`ì�÷�7 ö ��í���í��V�1Q6C0�
C0���wí\[�õÝò��bí�� ö óiònì=Q?C ö ÷�;OM�í`ì�íP���TwÝí`ì"í�� ö ò��wí�C0�=��ònó ö �bí:÷"í2õGCtõÝí`ìL�bò��`ë�Q,í�� ö ÷�óiònì ö ��í ö �bì"í`í,@eC0��ëbí:÷L��ì�ò8÷"÷{Â
�=��í��Raní��,ó>ònì¡í�C0�=�/y�øO��ò���÷ ö C0� ö îáðL�bíL8: í��5���1�bí`í`ì����1�Z�bò ö ÷"õ[ò ö�ö �bí@í\[/õÝò��bí�� ö í`ì"ì"ònì�óiònì�y�ø�7½F0¥�;^C0���Z÷=�����bí��
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òew ö ��C ö?ö �bí#yFø/��ò���÷ ö C0� ö ÷�ò�� ö �bí,ê^�>����� ö ¼oò�C0� ö Ctõ[í#M@í`ì"í#��ònì"ì"í�� ö î#]*í6���1���bò ö a��bòDM ö ��C öåö ��í/��í:÷R�����
@eC0��ëbí:÷W��C0�v`Ýí`í��j�1��÷Êí`ì ö í��vQ?C0�^ë�C0�>��4?�1� ö ò ö �bí,��C ö Ce`GCn÷Êí2ëa÷Êí�� ö ò#`aë��1�>� ö �bí?�U�1��� ö ö CtõÝí:÷	7>ì"í�Q,í�QZ`Ýí`ì�E ö �bí
@eC0��ëbí:÷P�GC0�f`Ýí`í��	÷ ö ònì"í��	í���í�� ö ì"ò����1�VC0�1�14�`]ë ö2ö �bíeònì=�����1��C0�+��C ö Ce`GCn÷Êíx�bò���ò��5�ní`ì�í\[5��÷ ö í��U;	C0��� ö �GC öZö �bíV4
M@í`ì"íP�bíV@ní`ì*óiònì=Q?C0�1��4 ö í:÷ ö í����1�jC0��4r÷=�1QZëG�1C ö �ôò�� õ�ì=��ònì ö òv�1Cnë������6î

ðL��íL8W: í��5���>�bí`í`ì�o�÷r�1Q6Q í����1C ö í�÷"ëbõÝí`ìR@���÷Êònì�E ö �bíL�ôí�C0� ó>ònì ö �bíd8: ÷Êí�� ö �ôò��uEA���1�Y�bò ö ì"íV@��ôíVM ö �bí2��������òew
çMí`õÝònì ö �bònì^�VC ö ��� ö �bígí`ì"ì�ònì:îr�,����í ö �bíB�1����ònì"ì"í�� ö SU� ö í`ì^��ò���÷ ö C0� ö M@í�� ö ë�����í ö í�� ö í��Z�1� ö �bí���1���bòew6çMí`õÝònì ö E
ö �bí`ì"í?M�í`ì"íN�bòwò ö �bí`ì�ó>ònì=Q6C0�+�=�bí��=a/÷Y�1� ö �bí,õaì"òH��í:÷�÷ ö ò�í���÷�ëbì"í ö �bí#y�ø/SU� ö í`ì�ì=C ö í6@eC0��ëbí:÷2ë�÷"í��h�1� �U����� ö
Q6C ö ���bí�� ö �bíZ�bí:÷R�����bí��vSb� ö í`ì:î
�Z3[W[\1H3[= qr=>Y]3a1tV�\_� � k =�ÞA�(9��

è ñ õ�ì"ò���í:÷"÷O�>�bõaë ö MCn÷Q6��÷"÷R�>�5�?7 ö �bíGí��ôí�� ö ì"ò����1�dSU�ôí*÷ÊõÝí��V�TSaí��?�>� ö �bí,�/ònó ö MBCtì�í	8 ò���÷ ö C0� ö ÷BC0�G�v8@ò��bí
§ ònì���÷dQ,í�Q ò�;�Ea÷Êò?C0�wí������1�bí`í`ìMì"íV�ní���í`ì=C ö í��q� ö E�Q?CeaH�1���6C6Q6��÷ ö CeaníZ�1�j�bò��1�5�,÷Êòbî

è y{��C0�bí�X/ë�C ö íq��ò�� ö ì"ò��WMCn÷ í\[�í`ì=�V��÷"í��-òD@ní`ì ö �bíq��ò���÷ ö C0� ö ÷ õaì"òH��í:÷�÷`î�zJòR÷ÊõÝí��V�TSaí�� ònì?�bò��`ë�Q,í�� ö í��
÷"ònó ö MBCtì"í�õ�ì"ò���í:÷"÷ í\[���÷ ö í�� óiònìJí��ôí�� ö ì"ò����1�VC0�>��4?Q,í`ìR���>�5�#C0�1� ö �bí	�1�bõaë ö ÷B�>� ö ò#C,÷R�1�����ôídSb�ôínî ðL�bí`ì"í�MCn÷
C0��÷ÊòZ�bòZóiònì�Q6C0�½E���òH�`ë�Q í�� ö í��(õ�ì"ò���í:÷"÷ ö ò/�=�bí��=a ònìB@ní`ì=�ôó�4 ö ��ídM@ònìRa,ònó ö �bíM�b����� ö ÷Êònó ö MBCtì�í*í��5���>�bí`í`ì
�>�s��ì"í�C ö �1�5� ö ��í#SU�ôínî6}gì"òH��í��aëbì"í:÷?ó>ònìP��ì"í�C ö �1�5��C0���Tëbõp��C ö �1��� ö �bíN��C ö Ce`GCn÷Êí6M@í`ì"í?��í`ó ö ëbõ ö ò ö �bí
�b����� ö ÷"ònó ö MBCtì"íZí��5���1�bí`í`ìDo�÷L����÷R��ì�í ö �ôò��6î

è �,����í ö ��í��1�G��ònì"ì"í�� ö SU� ö í`ì��ò���÷ ö C0� ö M�í�� ö ëG���bí ö í�� ö í��j�1� ö �bíP�������bòewqçJí`õ[ònì ö E ö �bí`ì�í2M@í`ì"í,�bò ò ö �bí`ì
ó>ònì=Q6C0�W���bí��Ra�÷v�1� ö �bíwõ�ì"ò���í:÷"÷ ö òTí���÷�ëbì"í ö �bíjy�øvSU� ö í`ì,ì=C ö íj@eC0��ëbí:÷,ë�÷"í��l�1� �U����� ö Q6C ö �=�bí�� ö �bí
��í:÷R�����bí��vSU� ö í`ì:î

è ðd�bí,��Ce��Ctì=�mC0��C0�14/÷R��÷�õaì"òH��í:÷�÷MBCn÷2�1��C0�bí�X/ë�C ö í0E5C0���j�bò6��ò�� ö ì"ò��pMCn÷�í\[�í`ì=�V��÷Êí��wò�@ní`ì ö �bí?õÝò ö í�� ö �1C0�
�GCe��Ctì=� ònó,Q6C0�/ë�C0�1�14Rí�� ö í`ì=�1�5���1����ònì"ì�í�� ö ��ò���÷ ö C0� ö ÷VEdCf@ní`ìR4���ò�Q6Q,ò��é�^ë�Q?C0�»í`ì"ì"ònìî�y�óå÷�4�÷ ö í�Q
÷=Ctóií ö 4(í��5���1��í`í`ì�÷+��C0�v�1�bí�� ö �TSaí�� ö �bí2��ò���÷ ö C0� ö ÷WCn÷B��ì=� ö �1�VC0�9E ö �bí��vC2õ�ì�òH��í:÷"÷OM@ò8ë��1�?�GC�@níGí\[���÷ ö í��(ó>ònì
Q ò���� ö ònì=�1��� ö ��íL�ní��bí`ì=C ö �ôò�� ònó ö ��í:÷Êíd��ì=� ö �>�VC0��@_Ctì=�>Ce`G�ôí:÷`î^y��Uó�C0� ö E��bí�� ö �bí`ì ö �bíJí\[���÷ ö í�����íMònó3C2÷�4�÷ ö í�Q
÷=Ctóií ö 4eõ�ì�ò0�nì=C0Q~��ònìC0��4 ó>ònì=Q ònóI��Ce��Ctì=�xC0��C0�14/÷R��÷OCtì"í�Q,í�� ö �ôò��bí��x�1� ö �bí,C0�V�V�1�bí�� ö ì"í`õÝònì ö îry�ó$÷"ë����
C õ�ì"ò0�nì=C0Q��GC0�wí\[���÷ ö í��pEbò��bí	M@ò8ë��1� ö �G�1�5aN� ö M�ò8ë��>�x`[í	Q í�� ö �ôò���í��6î
ðd�bíeì�í`õ[ònì ö �bò/í:÷U÷RC�4 ö ��C ö#ê ë�C0�1� ö 4Tñ*÷"÷�ëbì=C0����írí��5���1�bí`í`ì
÷�õÝí`ì"ó>ònì=Q,í���C�ì���÷�ahC0��C0��4�÷R��÷�E `aë öZö �bíV4
��ò��a÷R�1�bí`ì"í�� ò��G��4 ö ��ò8÷Êí2õ�ì"ò0`U�ôí�Q ÷ ö ��C ö ��C0�q��Ctõ�õÝí��bí��x`Ýí`óiònì�ínï

ðd�bí��ôìMì=��÷�ajC0��C0��4�÷R��÷WMCn÷2��ò ö `GCn÷Êí���ò�����í ö í`ì=Q6�1���>�5�,÷ ö í`õa÷���ì=� ö �1�VC0� ö òxQ6��÷�÷R�ôò��w÷"ë��V��í:÷�÷VE
`]ë ö ò��#�bòDM ònó ö í��(õ�ì"ò0`G�ôí�Q(÷Dõaì"íV@H��ò8ë�÷R��4�÷�ëbì"ó�C0��í��#�1�UõGCtì ö �1�`ëG�1CtìrCtì"í�Cn÷ ò��UõGCn÷ ö �1Cnë������bí:÷`î
ðd�bíV4v��í ö í`ì=Q6�1�bí���÷Êònó ö MBCtì�íZ��ò���÷ ö C0� ö �ní���í`ì=C ö �ôò��mMCn÷d��òDM ì���÷�a?`Ýí��VCnë�÷"í ö �bí`ì"íP�GC0�m�bò ö
`Ýí`í��jõ�ì�íV@H�ôò8ëa÷Uõ�ì"ò0`G�ôí�Q(÷Y�>� ö ��C ö Ctì"í�C�î»ðL�bíV4 ò�����4g@ní`ì=�TSaí�� ö �GC ö,ö �bíB÷R�����bòew ì"í`õÝònì ö
��ò�� ö C0�1���>�5� ö �bíP��ò���÷ ö C0� ö ÷2��C0�mC0�1� ö �bí�õ�ì"ònõÝí`ìM÷R������C ö ë�ì"í:÷Dë ø�¥0¥_ì î

8 ò���÷R�1�bí`ì��1�5�Jò��G��4 ö �bíL�VCnë�÷"í:÷¡ònó]õGCn÷ ö C0�V�V�>�bí�� ö ÷+��÷��bò ö �nò��1�5� ö ò,`Ýí�í\wÝí�� ö ��@níMó>ònì ÷Êònó ö MCtì"íMõ�ì�ò0`G�ôí�Q ÷
ònìNMd�bí�����íVM ö í��=����ò��ôò0�04���÷6�1� ö ì"ò���ë���í��l�1� ö òfCT÷R4/÷ ö í�QBîK8@ò�Q,õ]ë ö í`ì�÷6Ctì"í0EW�1�»ó�C0� ö EL�1� ö ì"ò���ë���í��
�>�»ònì=�bí`ì ö ògQ6Ceaní õ�ì"íV@��ôò8ë�÷=��4g�1��óií�Cn÷R�1`G�ôím�=�GC0�5�ní:÷N�>�»óXë���� ö �ôò���C0�>� ö 4iC0���¢��í:÷R�����pEMd���>�=�-ì"í��aë���í:÷
ö ��í�í\wÝí�� ö ��@ní��bí:÷"÷eònó,C A��G4�Â½S�[HÂ��G4/CfCtõ�õ�ì"ò�C0��� ö òR÷=Ctóií ö 4»í��5���1�bí`í`ì��1�5�bî¢}gì"ònõÝí`ì?��Ce��Ctì=�éC0��C0��4�÷Êí:÷
í\[5C0Q6�1�G�1�5�fC0�1� ö �bíqMC�4�÷ ö �bí ÷�4�÷ ö í�Qí��ò�Q,õÝò��bí�� ö ÷N�VC0����ò�� ö ì���`aë ö í ö ògC0��C0�V�V�1�bí�� ö �bí`í�� ö òg`Ýí
õÝí`ì"ó>ònì=Q,í��$î



����î��cïU+^� À ¿ ' ' �,%�%¡+ * ��!#" (äð ï�dñ -�ø�t

� 1436587/9:9h�;36<D7�= k =�Þ��(90� ðL��íNC0�V�V�1�bí�� ö ì"í`õÝònì ö ÷"ë��0�ní:÷ ö ÷ ö ��C ö Q?C0�A4 ònó ö ��í?@eCtì=�ôò8ë�÷ZõGCtì ö �bí`ì
÷	M@í`ì"í
��ò��bóXë�÷Êí��xCe`Ýò8ë ö Md��C ö ö �bí?ò ö �bí`ìW�nì"ò8ëbõ]÷OM@í`ì"í,�bò��1���bî¡ðd�bí,¼I� ñ ÷Êònó ö MCtì"íåõÝí`ì�÷Êò�����í���Md�bò/M@í`ì"í?ì"í:÷ÊõÝò���Â
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�Yd=hliR\7d�Ë ^ ÌgW�h5ÉYWQb7ÉYW�W�hlfTd=\#§�W��>�2� ^ �
h5È1�Ch5ÉRWm�YW\[�h*ËGC>ÿ=[l¼IC]hXW�\�EAÉYW)È1�Rb5hX\ ^ ÌghXW>ËjÉRÈcbY`R\5d=h5ÉRW�\*�Y\=C0�5a�hXd
\5WV@-ÈcbXWNh5ÉYWP§�W��1� �+b5ÉRW�W�hLM�ÈZh5É)h5ÉRW�È1�
hXW��oh5ÈZd��Qd=f|Ìgd��RÌgW�C0��È1�YÍ*h5ÉYW�f�C=ÌghIh5É�C]hL§�W��1� �lÉ�C=Ë)d=i.W�\=C]hXW>ËmMIÈZh5ÉYd ^ h
C*ÌqÉ��Zd=\7È1�GC]hXd=\>[AÊ�� a ^ W>b5Ë�C>ÿ)Ç�C>ÿqF��HE,Î�hRC0�eÒNd�WV`.W��,iR\5d�@�È�ËYW>ËSh5ÉYWZC0�chXW�\5W>ËeË�C=È>�Zÿkd=i.W�\=C]h5È1�RÍ*b5ÉYW�W�h�hXd�h5ÉYW
Ç�Ê ? [ a ÉGC]h_bRC0QlWkË�C£ÿ0E(h5ÉRW*ÉYW�C0�Zh5É ^ �zÈZh��cW�C]\=�YW>Ë�h5É�C]hNh�MKdmd=fKh5ÉRW6MBC]hXW�\LbRC0QliG�cW>bNÈZh_É�C=Ë�Ìgd��1�ZW>ÌghXW>Ë�d��
Ç�C>ÿqF-�_É�C=ËQhXW>bXhXW>ËQi.dxb5ÈZh5È1@=W�f�d=\ ? [zÌgd��cÈ$[

§EÈZh5ÉYd ^ h�MC=ÈZh5È1�YÍ�fTd=\NÈZh5b�dDM2�nb=C0QliG�ZW>bIhXdx`�WM\5W�h ^ \=�RW>ËpE�h5ÉRWLÕ��_Ê_ÎmÉYW�C0�ch5É ^ �RÈZh�d���Ç�C>ÿsF-�LÈ�b5b ^ W>Ë
Ck`.dxÈ1�BMBC]hXW�\vC=Ë5@-ÈcbXd=\5ÿUd����Zd-ÌVC0�y\=C=ËRÈZdY[jv2`�d ^ h*É�C0�Zf�d=f�§hC0��a=W�\5hXd��uoÓb*\5W>b5È�ËYW��oh5b6`�W>ÌVC0Q*WmC�MC]\5Wed=f�h5ÉYW
C=Ë5@-ÈcbXd=\5ÿ�d��eÇ�C>ÿ�F-�eEUM�Èch5ÉQbXd�QlWPQ*W�QP`.W�\7b�d=f|h5ÉRW�i ^ `U�cÈcÌ�bXh5È1�1�}ËR\7È1�5a-È1�YÍLh5ÉYW	§hC0��a=W�\7hXd��mhXd�Md��MBC]hXW�\�C=b
�1C]hXW/C=bIÇ�C>ÿ�F���[ a ÉYWPSz\7bXh�i�W�\qbXd��eËRÈcW>ËQd��nÇ�C£ÿ�F0FHEpCkbXW>Ìgd��RËmd��nÇ�C£ÿ�F��HE3C0�RËeh�MKdxQld=\5WLd��nÇ�C£ÿ�F8òY[
: ^ \7È1�RÍQh5ÉRÈcbMh5È1QlW0ErQ6C0�
ÿ�Ì7ÉzÈ1�cËY\5W��f`.W>ÌVC0QlW�b5W�\7ÈZd ^ bR�cÿ�È>�1�<C0�RË�bXd�QlWv@�È�Ìgh5È1Q*bZM�È1�1�Biz\5d0`GCe`G�Zÿ�W\[-i.W�\7ÈZW��RÌgW
�1C=bXh5È>�YÍ*Ë�C0Q6C]Í=WMhXd*h5ÉYW>ÈZ\La-ÈcË��RW�ÿ�bWC=bdMKW��1�IC=b�d=h5ÉYW�\��Zd��YÍeÂ¡hXW�\=Q�ÉYW�C0�Zh5É)W\w.W>Ìgh5b�[By��mC0�>�½ERbXWV@=W��mi�W�d=iU�ZWNËRÈZW>Ë
C0�RËmQ*d=\5WNh5É�C0�qF��eã0ãN`.W>ÌVC0QlW_È1�1�$[
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ÿmbXd�QlWLhÝÿ�i�WLd=fCÌVC ^ b=C0�(ÌqÉ�C=È1�pE.ÈZh
C]iRi.W�C]\7b(h5É�C]hwh5ÉRÈcb|Ècb^CIb5È>QliG�ZWCÌVC=b5WPd=f�È1�RÌgd�Qli.W�hXW��RÌgW0E��YW�Í���ÈZÍ=W��RÌgW0E0C0�RË+ËRÈcb5ÉRd��YW>bXhÝÿ,`�ÿ	§K}+|,8�W�QliG�Zd`ÿ=W�W>b�[
y{�Uf�C=ÌghVEPh5ÉYWSÍ=dD@=W�\=��Q*W��oh*\7W�iR\5W>bXW��
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h*È1��X ^ ÈZ\5ÿ�h5É�C]h�Î�hRC0��Ò_d
WV`.W��Pd=\lh5ÉYW
§hC0��a=W�\5hXd��i} ^ `G�cÈcÌ/|Ih5È1�cÈZh5ÈcW>bP8Pd�Q6Q*Ècb7b5ÈZd�����}+|,8L;,MKW�\5W�bXd��ZW��Zÿ�\5W>b5i�d��zb5È�`G�ZWLf�d=\�h5ÉYW�d ^ h�`R\5W�CeahC0�RË�h5É�C]h
h5ÉYW�ÿ�MKW�\5W+h5ÉYW+d����cÿQd��YW>b�M�ÉYdSÌgd ^ �cË�É�CD@=WliR\5WV@=W��
hXW>Ë�ÈZh�[,y{�nÇ�C>ÿsFeã0ã	�HE�W\[5C=ÌghR�Zÿmh5ÉY\5W�W+ÿ=W�C]\7b,C]f�hXW�\_h5ÉYW
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C=Ì�Ì�ÈcËYW��
hVE�Î�hRC0��C0�RËm�R\=C0�5aQÒNd�WV`.W��uMPW�\5WYC]\7\5W>bXhXW>ËmfTd=\�h5ÉYW>ÈZ\IiGC]\5h�È1�Qh5ÉYW/�Zdxb5b>[�Õ ^ h2C�bXÿ-bXhXW�Q*b{Â¡h5ÉYW�d=\7W�h5ÈcÌ
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hX\5d��PbXhX\ ^ Ìgh ^ \5W�È1��iG�1C=ÌgWkhXdmW��Yf�d=\7ÌgW
h5ÉYW�Ìgd��zbXhX\=C=È1�
h5b�[

a ÉRWQbXÿ�b5hXW�Q@É�Ce��C]\7Ë�\7W��1C]hXW>Ë~hXd�h5ÉYWq§hC0��a=W�\5hXd��¢C=Ì�Ì�È�ËYW��oh�Ècbli ^ `U�cÈcÌ*W\[-i.dxb ^ \5W)hXd ? [�Ìgd��cÈAd=\�d=h5ÉYW�\
ÉYW�C0�Zh5É5Â¡\5W��1C]hXW>Ë�Ìgd��
hRC0Q*È1��C0�
h5b+h5ÉY\5d ^ ÍxÉjËY\qÈ1�5a-È1�YÍmMC]hXW�\>[ a ÉRÈcbLÉ�Ce��C]\7Ëi�ZW�C=ËRb+hXd�h5ÉYWSf�d��1�Zd�M�È1�YÍ�bXÿ-bXhXW�Q
bRC]f�W�hÝÿQÌgd��Rb5hX\=C=È1�
h��
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? C=Ì7ÉSÌgd�Qli.d��YW��
hKd=f}h5ÉRW�bXd-Ì�ÈZdeÂ¡hXW>ÌqÉ��RÈcÌVC0��i ^ `U�cÈcÌMC]hXW�\�bXÿ�b5hXW�Q b=C]fTW�hðÿ�Ìgd��
hX\5d��.bXhX\ ^ Ìgh ^ \7W�iG�1C£ÿ�bBCM\5d��ZW

È1�LW��Yf�d=\7Ì�È1�YÍ�h5ÉRÈcb(Í=W��YW�\=C0�Yb5ÿ�bXhXW�Q�b=C]fTW�hðÿLÌgd��Rb5hX\=C=È1�
h�C0�zËZMIÈ1�1�½E]È1�Lh ^ \=�pE=É�CD@=Wyh5ÉYW>ÈZ\wdDM2�lbRC]fTW�hðÿLÌgd��zbXhX\=C=È1�
h5b
hXd�W��YfTd=\qÌgWMh5É�C]h�C]\5WM\5W��1C]hXW>ËnhXd�h5ÉRW�f ^ �RÌgh5ÈZd��ed=f�h5ÉYW�iUC]\5h5ÈcÌ ^ �1C]\�Ìgd�Qli.d��YW��
hIÈ1�eh5ÉYWMd�@=W�\=C0�1�|bXÿ-bXhXW�Q)[I�Rd=\
W\[5C0QliG�ZW0E]h5ÉYWd8C0��C=ËzÈ1C0��f�W>ËYW�\=C0�
Í=dD@=W�\���QlW��
h�Ècb�\7W>bXi.d��Rb5È�`G�cWBfTd=\wW>bXhRCe`G��Ècb5ÉRÈ1�RÍdC2�GC]h5ÈZd��AMIÈcËYWCi ^ `G�cÈcÌCÉYW�C0�Zh5É
bXÿ-bXhXW�QÖC0�zË�W��Rb ^ \qÈ1�YÍSÈZh_ÈcbNd=i.W�\=C]h5È1�RÍ)W\w�W>Ìgh5È�@=W��cÿ=[��YW>ËYW�\�C0��Í ^ ÈcËRW��cÈ1�YW>b�C]\5W*iz\5dD@-ÈcËYW>Ë�hXdQh5ÉRW?}�\5d�@�È>�RÌgW>bVE
` ^ hy\7W>bXi.d��Rb5È�`zÈ>�cÈZhÝÿ+f�d=\LMC]hXW�\2X ^ C0�cÈZhðÿ�ÈcbAiz\7È1Q6C]\7È>�Zÿ*ËYW��ZW�Í�C]hXW>ËehXd*W�C=Ì7ÉnÈ1�RËRÈ1@�ÈcË ^ C0�G}C\5dD@-È1�RÌgW=[

a ÉRW�iR\5dD@-È1�RÌ�È>C0��Í=dD@=W�\=��Q*W��oh5b�C]\5W�\5W>b5i�d��zb5È�`G�ZWmfTd=\e\5W�Í ^ �1C]h5È1�RÍ�C0�RË¾dD@=W�\qbXW�W>È1�YÍ�h5ÉYW�bRC]f�W�hÝÿ¾d=f+h5ÉYW
ËY\7È>�5a�È>�YÍxMBC]hXW�\>[ a ÉYW�ÿ�ËYdmh5ÉRÈcb	`�ÿ�iR\5d�@�È�ËRÈ1�YÍj` ^ ËYÍ=W�h5b�hXdnh5ÉYWvQ*È1�RÈcb5hX\7ÈZW>bNÈ1��@=d���@=W>Ë�¤�È>��Ê��
hRC]\7ÈZdQh5ÉRW>bXW
C]\5W)h5ÉYWQÇnÈ1�RÈ�bXhX\5ÿ�d=fIh5ÉYW ? ��@�Èc\5d���QlW��
hQ��Ç�Ê ? ;�EBh5ÉYWQÇnÈ1�RÈcbXhX\7ÿ�d=f�]IW�C0�Zh5ÉR��Ç�Ê�],;�E+C0�RËjh5ÉYWQÇnÈ1�RÈcb5hX\5ÿ
d=f�vIÍ=\7ÈcÌ ^ �ch ^ \5W0Ew�Yd
d-ËpE<C0�RË�ç ^ \=C0�Cvdw3C=Èc\7b<¤�C0�RËf`
ÿ�iGC=b5b5È1�RÍq�1C�MIbYC0�zËgC=ËYd=izh5È1�YÍeÍ=d�@=W�\=��QlW��
h+i.d��cÈcÌ�ÈZW>b
C_w.W>Ìgh5È1�YÍ6MC]hXW�\IbRC]f�W�hÝÿ=[

v�Ì�Ìgd=\7ËRÈ1�RÍ�hXd�h5ÉYWA\5W�i.d=\5hwd��lh5ÉYWAd]O�Ì�È1C0��y{��X ^ ÈZ\5ÿ�È>�ohXd�h5ÉYWW§hC0��a=W�\7hXd��?C=Ì�Ì�ÈcËYW��
hdëH�gòAt_ì9Exh5ÉRW�ÇmÈ1�zÈcbXhX\5ÿ_d=f
vIÍ=\7ÈcÌ ^ �Zh ^ \5W0EY�Yd
d-ËpE�C0�RËqç ^ \=C0�.vdw3C=Èc\7b�È1�QÊ��
hRC]\7ÈZd*ÈcbA\7W>bXi.d��Rb5È�`G�cW�f�d=\�\5W�Í ^ �1C]h5È>�YÍ#C]Í=\7ÈcÌ ^ �Zh ^ \=C0�3C=Ìgh5È�@�Èch5ÈZW>b
M�ÈZh5Éei.d=hXW��oh5È1C0�|È1QliUC=Ìgh�d��nËY\7È1�5a-È1�YÍ#MC]hXW�\NbXd ^ \7ÌgW>b>[dy{�Qf�C=ÌghVE�h5ÉRW�\5WZMC=b��Yd?MC]hXW�\7b5ÉRW>Ëmiz\5d=hXW>Ìgh5ÈZd��miG�1C0�
hXd�iz\5d=hXW>Ìgh�h5ÉYWLMC]hXW�\AbXÿ�b5hXW�Q%f�\5d�Q&C]Í=\7ÈcÌ ^ �Zh ^ \=C0�-\ ^ �Ydew|[^y{�RbXhXW�C=ËpE
h5ÉYW�ÇnÈ1�RÈcbXhX\7ÿ�d=f.h5ÉYW ? �A@-ÈZ\5d���Q*W��ohrMC=b
\5W>bXi.d��Rb7È�`G�ZWIfTd=\IW��Rb ^ \7È>�YÍMh5ÉGC]h�h5ÉYW	MC]hXW�\IbXÿ-bXhXW�Q*b�Ìgd ^ �cËm�Yd=hW`.W	C_w.W>ÌghXW>Ëq`�ÿSb ^ Ì7ÉQ\ ^ �Ydeww[

a ÉRWnÇnÈ1�RÈcb5hX\5ÿ�d=f�h5ÉYW ? �A@-ÈZ\5d���Q*W��ohS��Ç�Ê ? ;�É�C=bSiR\7È1Q?C]\5ÿj\5W>bXi.d��Rb5È�`�È1�cÈZhðÿUf�d=\S\5W�Í ^ �1C]h5È1�RÍ�C0�RË�f�d=\
W��Yf�d=\7Ì�È1�YÍ#�ZW�ÍxÈ�bR�1C]h5ÈZd��pE�\5W�Í ^ �>C]h5ÈZd��RbVE5C0�RËSi.d��cÈcÌ�ÈcW>bCh5É�C]hLC]iziG�Zÿ*hXdlh5ÉYW_Ìgd��zbXhX\ ^ Ìgh5ÈZd��jC0�zËSd=i�W�\�C]h5ÈZd���d=f^Q ^ Â
�RÈcÌ�ÈciGC0��MC]hXW�\�bXÿ-bXhXW�Q*b�[K� ^ ÈcËYW��cÈ>�YW>b+C0�RË�d0`-VXW>Ìgh5È�@=W>bLC]\7W�b5W�hB`�ÿkh5ÉRW�Ç�Ê ? E�`GC=b5W>ËSd����RW>ËYW�\=C0�.Í ^ ÈcËRW��cÈ1�YW>b�[
a ÉYW�ÿgC]\5W�W��RfTd=\7ÌgW�Ce`U�ZW�h5ÉR\5d ^ ÍxÉ�8PW�\5h5ÈTS�ÌVC]hXW>bMd=fIv�iRiz\5dD@eC0�KÈ�b5b ^ W>ËUhXd�i ^ `G�cÈ�Ì/MBC]hXW�\ ^ h5È>�cÈZh5ÈZW>b�d=i�W�\�C]hXd=\7bVE
^ �RËRW�\�h5ÉYWlÊ��ohRC]\qÈZd?§hC]hXW�\,ç�W>b5d ^ \7ÌgW>b�vIÌgh�[ a ÉYW�Ç�Ê ? C0�cbXd�É�C=b��ZW�ÍxÈcbR�1C]h5È1@=W�\5W>bXi.d��Rb7È�`zÈ1�cÈchÝÿ*f�d=\2` ^ È1�cËRÈ>�YÍ
C0�RËxQ6C=È1�
hRC=È1�RÈ>�YÍPMC]hXW�\yhX\5W�C]hRQlW��
hyiG�1C0�
h5bC0�RËSÉ�C=bP\5W>bXi.d��Rb5È�`�È1�cÈZhðÿMf�d=\Ai ^ `G�cÈ�ÌWMBC]hXW�\�b5ÿ�bXhXW�Q:È>�RbXi.W>Ìgh5ÈZd��Rb
C0�RË�ËY\7È1��a�È1�RÍjMBC]hXW�\*b ^ \R@=W>È1�1�1C0�zÌgW0E(f�d=\lbXW�hXh5È1�YÍ�bXhRC0�RË�C]\qËRb�f�d=\+ÌgW�\5h5ÈTS�ÌVC]h5ÈZd���d=fLMC]hXW�\*bXÿ-bXhXW�Q*bVE<C0�zË�f�d=\
Ìgd��
h5È1� ^ È1�YÍ�W>Ë ^ ÌVC]h5ÈZd��*\5W�X ^ ÈZ\5W�QlW��
h5bwfTd=\Cd=i�W�\�C]hXd=\7bBhXdPQ6C=È>�ohRC=È1�lÌgd�Q*i�W�hXW��zÌgW2C=bra��YdDM2�ZW>ËYÍ=WLCe`.d ^ hrMC]hXW�\
bRC]f�W�hÝÿQÈ1�zÌg\5W�C=bXW>b�[
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T�U�Z\X?Y

�wÈZÍ ^ \5WGï�[c�]� a ÉYWAÕ-ð=b5ÈcÌ-ñ�ð]hXW�\PÎ$ð]fTW�hðÿCïPd��
hX\5d��zÎ�hX\ ^ Ìgh ^ \5W=[�ò�È1�RW>b(Í=dxÈ>�YÍNÈ1�ohXd�h5ÉYWW�ZW�f�hwd=f�ðBó.d=ô'ð]\5WyÌgd��ohX\7d��
�cÈ1�RW>b�[ò�È1�YW>bIf�\5d	õ�d=\NhXd�h5ÉRWLhXd=i�d=\ó.d=hXhXd	õ�d=fLðöó.d�ôe\5W�iR\5W>b5W��ohNÈ1�Yf�d=\+õ�ð]h5Ècd��å÷�f�W�W>Ë$ó/ð=Ì+ø�÷�d=\Bð�izÉ
ÿ-b5ÈcÌ�ð0�
�zdaù_[×ú�W>Ìgh?ð0�YÍ��ZW>bLù�Èch5É*b5É>ð]\5i�Ìgd=\=�YW�\7bãð]\5WIÌgd��
hX\5d��1�ZW�\qbûù�ÉRÈ>�ZWy\5W>Ìgh?ð0�YÍ��ZW>bãù�ÈZh5É*\5d ^ �RËYW>ËkÌgd=\=�YW�\7bC\5W�iR\5W>bXW��
h
iG�Kð0�
h5b�[
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a ÉRW�ÇmÈ1�zÈcbXhX\5ÿMd=f�
IW=ð0�Zh5É*b ^ i.W�\��È�bXW>br�Zd-Ì�ð0��
�W=ð0�Zh5É��2�zÈZh5b�÷oÈ1�+h5ÉzÈcb�Ì�ð=bXW�÷
h5ÉYW�ÕP\ ^ ÌgW��<��\7W�ÿ	�<Ê ùPW����<Î�d ^ �RË
��Õ��_Ê_Î�����W�i/ð]\5h?õlW��
hAd=f�
IW=ð0�Zh5Éå÷�\ ^ ��ó�ÿ6�Zd-Ì�ð0�.Ê�O�ÌgW�\7bKd=f�
�W=ð0�ch5É�È>�*W0ô-W>Ì ^ h5È1�YÍLh5ÉYW>ÈZ\K\5d��ZWIÈ>�kiR\7d=hXW>Ìgh5È1�YÍ
i ^ óU�cÈcÌ�ÉRW=ð0�Zh5É,[ a ÉYW_Õ��_Ê�ÎSÇeW>ËzÈcÌ�ð0����W�iRh�[�d=f�
�W=ð0�ch5É)\5W>ÌgW>È��=W>bIÈ1�Yi ^ h5bPf�\5d	õ��!ð]\7ÈZd ^ byb5d ^ \7ÌgW>b�÷RÈ1�zÌV� ^ ËRÈ1�RÍ
ÉYdxbXi�ÈZh?ð0�cb�÷�h5ÉYW��Zd�Ì�ð0�_õlW>ËzÈcÌ�ð0�.Ìgd	õ�õ ^ �RÈZhÝÿ�÷-h5ÉYWNÇnÈ1�RÈcb5hX\5ÿ+d=f�
IW=ð0�Zh5Éå÷$ð0�RË�h5ÉYWBñ�ð0�\ø=W�\5hXd���� ^ óG�cÈ�Ì ��h5È>�cÈZh5ÈZW>b
ïPd	õ�õkÈcb5b5ÈZd�� ÷	ð0�RË*È1�+h ^ \��*Ècbw\5W>bXi.d��Rb7È\óG�ZWPfTd=\PÈcb5b ^ È1�YÍBð=Ë���È�bXd=\7ÈZW>b×ð0�RË�ð0�ZW�\5h5bCÈcf�\5W"! ^ ÈZ\7W>ËMhXdMiR\5d=hXW>ÌghKi ^ óG�cÈ�Ì
ÉYW=ð0�Zh5É}[#�Ii.d��M\7W>ÌgW>È���È>�YÍ�ð=Ë��=W�\qbXW�ùLð]hXW�\$! ^ ð0�cÈchÝÿ_\5W�i.d=\5h5b|f�\5d	õuh5ÉYWAÍ=d%�=W�\=�/õlW��ohBhXW>b5h5È1�YÍ,�Kð!ózb(d=\Bh5ÉYWyÇ�Ê ? ÷
h5ÉYW/�Zd-Ì�ð0��i ^ óG�cÈcÌ_ÉRW=ð0�Zh5ÉmÈ>�RbXi.W>ÌghXd=\�È>�Qñ�ð0�\ø=W�\5hXd��SùPd ^ �cË��Yd=\+õ�ð0�1�Zÿ)Ìgd��oh?ð=ÌghNh5ÉRWEñ&���ï3hXd�W��zb ^ \5WMh5É>ð]h
f�d��1�Zd�ù ^ iQb?ð�õliG�cW>b-ùKW�\5W�h?ð!ø=W�� ð0�RËQÌqÉ��Zd=\7È>�YW�\5W>b5ÈcË ^ ð0�cb-õ�ð=È1�
h?ð=È1�YW>Ë,[

a ÉRW�i ^ óG�cÈcÌ�ùLð]hXW�\*bXÿ-bXhXW=õ¸È1� ñ�ð0�\ø=W�\7hXd��~ÈcbL\ ^ � ó
ÿUh5ÉYW ñ�ð0�\ø=W�\5hXd��'� ^ óG�cÈ�Ì(��h5È>�cÈZh5ÈZW>bCïPd	õ�õ*È�b5b5ÈZd��
�Mñ&���ï �,÷-ù�ÉRÈcÌqÉ'd=i.W�\+ð]hXW>b�h5ÉYWSùPW��1�cb�ð0�zË�È�bk\5W>b5i�d��zb5È\óG�ZW)f�d=\)Ì7É��cd=\7È1�>ð]h5ÈZd�� ð0�RË�fTd=\ õlW=ð=b ^ \5W=õlW��
h�d=f
Ì7ÉG�Zd=\7È1�YW�\5W>b5ÈcË ^ ð0�cb�[�Ê)�=W�\7b5ÈZÍxÉ
h+d=f�h5ÉYW ñ&���ï�È�bMiz\5d%�-ÈcËYW>Ë ó
ÿ�W��ZW>ÌghXW>Ëáñ*�+�Bï ïPd	õ�õ*Ècb5b5Ècd��YW�\7b�[ a ÉYW
ïPd	õ�õkÈcb5b5ÈZd��RW�\7b�ð]\7WL\7W>bXi.d��Rb5È\óG�cW_fTd=\NW>b5h?ð!óG�cÈcb5ÉzÈ1�YÍöð0�zËnÌgd��
hX\5d��1��È1�YÍ�h5ÉYWli.d��cÈcÌ�ÈZW>b ^ �RËYW�\ ù�ÉRÈ�Ì7Énh5ÉYW,���ï
d=i.W�\+ð]hXW>b�÷¬ù�ÉRÈ1�ZWPh5ÉYW�Í=W��RW�\+ð0�>õ�ð0�>ð]Í=W�\B�¡Î�h?ð0�kÒ_d
W�ó.W��-��ð0�RË*b5h?ð/. ð]\7W�\5W>bXi.d��Rb5ÈKóG�ZWCf�d=\6ð=Ë>õkÈ1�RÈcbXhXW�\qÈ1�YÍ�h5ÉRW>bXW
i.d��cÈcÌ�ÈZW>bKÈ1�*d=i.W�\+ð]h5È>�YÍ�h5ÉYW ù-ð]hXW�\yfMð=Ì�È1��ÈZhÝÿ=[Bv��Zh5ÉYd ^ ÍxÉ�h5ÉYW�d=\5W�h5ÈcÌ�ð0�>�Zÿ�ð0�cbXdL\5W>bXi.d��Rb5ÈKóG�ZWyf�d=\Kh5ÉYW�i ^ óU�cÈcÌ-ù-ð]hXW�\
bXÿ-bXhXW=õ ÷Rh5ÉRW&õ ^ �zÈcÌ�ÈZi/ð0�cÈchÝÿ?�ZW�f�hyh5ÉYW_d=i.W�\+ð]h5Ècd��)d=f(h5ÉRW&ùLð]hXW�\�bXÿ-bXhXW=õ:hXdkh5ÉRWñ*�+�Bï�[

a d=Í=W�h5ÉYW�\=÷�h5ÉRW�b?ð]f�W�hÝÿUÌgd��RbXhX\+ð=È1�
h5bLW��Yf�d=\7ÌgW>Ë�ó�ÿ�ð0�1�Cd=f�h5ÉYW>bXWSbXÿ-bXhXW=õ�Ìgd��ohX\7d��PÌgd	õ*i�d��RW��oh5bEõ ^ bXh<ó.W
ð=ËYW"! ^ ð]hXW�hXdkW��YfTd=\qÌgW_h5ÉYW_d0�=W�\+ð0�1�}bXÿ-bXhXW=õ�b?ð]fTW�hðÿQÌgd��RbXhX\+ð=È>�oh5b�[K�|ÈcÍ ^ \5W<ï�[c�_b7ÉYd�ù�b�h5ÉYW_d%�=W�\,ð0�1�}h5ÉYW�d=\7W�h5ÈcÌ�ð0�
ù-ð]hXW�\Lb?ð]f�W�hÝÿ�Ìgd��
hX\5d��PbXhX\ ^ Ìgh ^ \7W*È1��Ê��
h?ð]\7ÈZd ð0�RË�h5ÉYW*b?ð]f�W�hÝÿ1�¡\5W��Kð]hXW>Ë�\5W"! ^ ÈZ\5W=õlW��
h5bð0�RË�Ìgd��zbXhX\+ð=È1�
h5b_f�d=\
W=ð=Ì7ÉnbXÿ-bXhXW=õ{Ìgd	õli.d��YW��
h�[

? ð=Ì7ÉnÌgd	õli.d��YW��oh�d=f|h5ÉRW�bXd-Ì�ÈZd2�¡hXW>Ì7É��zÈcÌ�ð0�}i ^ óG�cÈcÌ�ùLð]hXW�\�b?ð]f�W�hÝÿQbXÿ-bXhXW=õ�iG�Kð>ÿ-bDðk\5d��ZW_È1�)W��RfTd=\7Ì�È>�YÍlh5ÉYW
bXÿ-bXhXW=õ b?ð]fTW�hðÿ�Ìgd��Rb5hX\+ð=È1�
h5b�[$�2�zËYW�\7bXh?ð0�RËzÈ1�YÍNh5ÉYW ð=Ì�Ì�ÈcËYW��
hK\5W"! ^ ÈZ\7W>b6ð]Í	ð=È1� ^ �RËRW�\7bXh?ð0�RËRÈ>�YÍ�h5ÉYWI\7d��ZWIÈ1�kh5ÉYW
ð=Ì�Ì�ÈcËYW��
hyb5ÌgW��>ð]\7ÈcdLiU�Kð>ÿ=W>Ë ó�ÿ*W=ð=Ì7Éq�ZW3�=W��.d=f}h5ÉYWNbXÿ-bXhXW=õ54ÓbyÉRÈcW�\+ð]\7Ì7ÉzÈcÌ�ð0�.Ìgd��ohX\5d��,b5hX\ ^ Ìgh ^ \5W�È1��h5ÉYWð=Ì�Ì�ÈcËYW��
h
ó�ÿ6�Yd=h6ð=ËYW"! ^ ð]hXW��ZÿlW��Yf�d=\7Ì�È1�RÍ�ÈZh5b�i�ð]\5hCd=f,h5ÉYW�b?ð]f�W�hÝÿkÌgd��Rb5hX\+ð=È1�
h�[w�Rd=\PW=ð=ÌqÉSÌgd	õli.d��YW��oh�÷
h5ÉYWIÌgd��
hX\7È\ó ^ h5ÈZd��
hXd�h5ÉYW�ð=Ì�Ì�È�ËYW��ohSÈcb�ËYW>b5Ìg\7È\ó.W>Ë�È1�~hXW�\+õkbkd=f_h5ÉRWmf�d ^ \�Ìgd��zËRÈZh5ÈZd��Rbk\5W"! ^ ÈZ\5W>Ë'fTd=\ ð=ËYW"! ^ ð]hXWnÌgd��
hX\5d��1÷�È$[ W=[\÷
h5ÉYW�Í=d	ð0�1÷wh5ÉYW ð=Ìgh5ÈZd��Rb�÷wh5ÉYW�iR\5d-ÌgW>b5bMd=\EõlW��
h?ð0�-õld-ËYW��cb�÷�ð0�RË�f�W�W>Ë$ó/ð=Ì+ø�[�vAhLW=ð=Ì7Éi�ZW3�=W��Pd=f�Ìgd��ohX\7d��1÷Bh5ÉYW
Ìgd��
hXW0ô�hCÈ>�<ùIÉRÈcÌ7ÉMh5ÉYW�ó.W>É>ð%��ÈZd=\qb(hXd�d�ø�iU�Kð=ÌgWyÈcb�ð0�cbXdNÌgd��Rb5ÈcËRW�\5W>Ë,[#6ðhBÈcb��Yd=hwi.dxb5b5È\óU�ZWChXd ^ �zËYW�\7bXh?ð0�RËLÉ ^ õ�ð0�
ó.W>É>ð"�-ÈZd=\Bù�ÈZh5ÉRd ^ hGø��Yd�ùIÈ1�YÍ�h5ÉYWlÌgd��ohXW0ô-h�È1�:ù�ÉRÈcÌqÉ�ÈZhId-Ì�Ì ^ \7bBð0�RËnh5ÉYW'ó.W>É>ð%��ÈZd=\�Ýb5É>ð]izÈ1�RÍkf�ð=ÌghXd=\7bNÈ1�nh5ÉYW
W��1��ÈZ\7d��>õlW��
h�[

a ÉzÈcb�7z\7bXh<�ZW3�=W��Rd=f)ð0�>ð0�cÿ�b5È�b(iz\5d%�-ÈcËYW>b×ð8�-ÈZW�ù�d=f.h5ÉYWL�cÈ�õ*ÈZh?ð]h5ÈZd��Rb|d=f�h5ÉYW�bXh?ð]h5ÈcÌ�Ìgd��ohX\5d��zbXhX\ ^ Ìgh ^ \7WDð]h�h5ÉYW
h5ÈKõlW+d=fKh5ÉYWCð=Ì�Ì�ÈcËYW��
h�[LÕ ^ h_bXÿ-bXhXW=õ*bð]\7W/�Rd=h_bXh?ð]h5ÈcÌq¤�h5ÉYW�ÿSð=Ë>ð]iRhð0�RË�ÌqÉ>ð0�YÍ=W*d0�=W�\_h5ÈKõlW=[96���Î a vIÇ:�Æ÷
bXÿ-bXhXW=õ*b&ð]\7WlhX\5W=ð]hXW>Ë�ð=b<ð)ËYÿH�/ð�õ*ÈcÌLiR\5d-ÌgW>b5b�h5É>ð]h�È�bNÌgd��oh5È1� ^ ð0�1�cÿ:ð=Ë>ð]iRh5È>�YÍShXd ð=Ì7ÉRÈcW3�=WkÈZh5bNW��RËzbð0�RË�hXd
\5W=ð=Ìgh�hXdMÌ7É>ð0�YÍ=W>bKÈ1�lÈZh5bXW��cf�ð0�RËlÈZh5bwW��1�-ÈZ\5d��>õlW��
h�[ a ÉYWyd=\7ÈcÍxÈ1�>ð0�-bXÿ-bXhXW=õ%ËYW>b5ÈcÍ��Cõ ^ b5h<�Yd=hBd����ZÿMW��YfTd=\qÌgW�h5ÉYW
bXÿ-bXhXW=õ�b?ð]f�W�hÝÿLÌgd��RbXhX\+ð=È1�
h5b�÷	ó ^ h�h5ÉYWybXÿ-bXhXW=õ õ ^ bXhwÌgd��oh5È>� ^ WAhXd�W��Yf�d=\7ÌgWAh5ÉYWyÌgd��RbXhX\+ð=È>�oh5b×ð=bwÌ7É/ð0�YÍ=W>bBd-Ì�Ì ^ \>[
a ÉYWBð0�>ð0�Zÿ-b5ÈcbKd=f�ð=Ì�Ì�È�ËYW��oh5b=÷Yh5ÉYW�\5W�f�d=\5W�÷-\5W"! ^ ÈZ\5W>b ^ �RËYW�\qbXh?ð0�RËRÈ1�RÍ	�Yd=hAd����Zÿ*h5ÉYW���ð�ù�bAÈ1��h5ÉYW�bXh?ð]h5ÈcÌ�Ìgd��ohX\7d��
bXhX\ ^ Ìgh ^ \5WPh5É>ð]hÆð0�>�Zd�ùPW>ËLh5ÉYWPb+ð]fTW�hðÿLÌgd��Rb5hX\+ð=È1�
h5b(hXdBó.W��-ÈZd��Kð]hXW>ËEó ^ h�ð0�cbXd�h5ÉYWAÌ7É>ð0�RÍ=W>bwhXd�h5ÉRWPb?ð]f�W�hÝÿLÌgd��ohX\7d��
bXhX\ ^ Ìgh ^ \5W�d0�=W�\Kh5ÈKõ*W<��h5ÉYW<;�=?>,">�%=�"@>Ë�! å3!�2A��!%CB1��;D�6ð0�RËkh5ÉYW�ËYÿ��>ð�õ*ÈcÌAiz\5d�ÌgW>b7bXW>bûó.W>ÉRÈ1�zË+h5ÉYW>bXW�ÌqÉ>ð0�YÍ=W>bB��h5ÉYW
.FE�Gþ�2H0B?I2>Ë�! ×3!�2A��!%CB1��;D�q[yÎ�W>Ìgh5ÈZd��Sï�[KJ'ð0�>ð0�Zÿ@L�W>b�h5ÉYW_b5hX\ ^ Ìgh ^ \+ð0��ËYÿH�/ð�õ*ÈcÌ�bAd=f|h5ÉYW&ñ�ð0�\ø=W�\5hXd��:ð=Ì�Ì�ÈcËYW��
h�[

�NM��  *OQP�R�STVU Wm YX[Z<TV\$R]R�2^S\$_ Za`cb�OC\edfTVT$Sg,\�h)b
v�b*È1��d=h5ÉYW�\kÌgd	õli.d��YW��
h*È1�
hXW�\+ð=Ìgh5ÈZd���ð=Ì�Ì�È�ËYW��oh5b=÷Ch5ÉYW�\5W ùPW�\5Wm�Yd�i�Éoÿ-b5ÈcÌ�ð0�Pf�ð=È1� ^ \5W>b+È1�1�=d����=W>Ë,[i6<fi÷Lð=b*È1�
�wÈZÍ ^ \5W�ï�[K�þ÷ùPW�ËY\+ð�ù�h5ÉYW ó.d ^ �RË/ð]\5ÿ~d=fLh5ÉYW�izÉ
ÿ�b5È�Ì�ð0�NbXÿ�b5hXW=õ ð]\5d ^ �RËEh5ÉRW ùKW��1��b�÷Ih5ÉRW�i ^ óG�cÈ�ÌQù-ð]hXW�\
bXÿ-bXhXW=õ ÷þð0�RË*i ^ óG�cÈcÌPÉYW=ð0�Zh5Éå÷
h5ÉYW��*d��RW�Ì�ð0��ËRW>b5Ìg\7È\ó.WAh5ÉYW�DXÌ�ð ^ bXW>F_d=f,h5ÉYW�ð=Ì�Ì�ÈcËYW��
hãð]hCh5ÉRW�izÉ
ÿ�b5È�Ì�ð0�RbXÿ-bXhXW=õ
�ZW3�=W���ð=blh5ÉRWQÈ1�>ð!ózÈ1��ÈZhÝÿ�d=f�h5ÉYW)izÉ
ÿ�b5È�Ì�ð0�PËRW>b5ÈZÍ���hXd�W��Yf�d=\7ÌgW)h5ÉYWSizÉ
ÿ�b7ÈcÌ�ð0�yb?ð]f�W�hÝÿjÌgd��RbXhX\+ð=È1�
h*È1��h5ÉYW)f�ð=ÌgW
d=f-ð0��W��	�-ÈZ\5d��>õ*W��oh?ð0�BËRÈ�bXh ^ \?ó/ð0�zÌgW�÷.È¡[ W=[\÷}h5ÉYW ^ � ^ b ^ ð0�>�Zÿ)ÉYW=ð"��ÿ�\+ð=È1�Rb�h5É>ð]hN\5W>b ^ �ZhXW>Ë�È1�nh5ÉYWlhX\+ð0�Rb5i�d=\7h�d=f
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ñ ´ �1�+Á5ùLð¾¹&ðÂ� ´3³ ÿ:¹5É/ð0�1��º�ù ù ´ �1�¢¶ð0�1�#º¾½AÈ�¼¹ù-ð2¼ ´3³ ù-ð¾¹_Ë ³ ð�ùd�Ã½ ³ º	õ ð0� ð ³´ ð ó ´ ¼Pù ´3´ ��Á!õ ð0�RËÄJ!õ
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ó ´ ��ð�õ ´ õ�ð0�/ð � ´3³ ¶$
 ´ ¹A�Kõ,»¹�P�-� ´ ½w¼$¼A� ´ õº�1�C»¹�Kð�� ´ µ$·�� ´ ¹ ´ » ³ ð���¼A�P� ´ ¹=÷@¹Dº	õ ´ º¾½åù°�/�P���'ù ´ �1¼6ó�ð��?øØ�2j�� ´ ð ³ ¹�÷
�1�/�k� ^ � ´ ��õ»��¹¹D¼?ð2¼A�1�.��¼A� ´ ��º&��ð2¼A��º���¹öð2¼5ù°�/���1�*¹?ð�õ,»¹� ´ ¹Ø½-º ³ õ»��� ³ º�ó¹�Kð���¼ ´ ¹¼A�1�.� ù ´3³´ ¼?ð!ø ´ �å÷Ðº¾» ´3³ ð2¼A�1�.�
ù ´ �P��¹Bù°��¼A��º ^ ¼¼�1�/��º ³ �1�>ð2¼A��º��å÷ õ�ð!ø&�1�/�Ô½�ð���¹ ´C´ �1¼ ³ � ´ ¹��>�½�>ð��P�	��º¾» ´3³ ð2¼A�>�.��¹A� ´3´ ¼¹�÷ ��º¾¼&õ ´ ð¾¹ ^�³ �1�.�¦�1�/��º ³ �1� ´
³´ ¹A��� ^ ð���¹��>ð��P�	��÷3��º¾¼ð�� ´ ! ^ ð2¼ ´ �	�¾���/��º ³ �1�/ð2¼A�1�.�Ø¼A� ´ ù-ð2¼ ´3³ ÷ ð0�/�Ã¹ ^ ó/õ»��¼D¼A�1�/�(½Mð���¹ ´ ð0�G� ^ ð�� ³´ »�º ³ ¼¹)¼DºÂ¼A� ´
¿½�ÁÀ µ

·�� ´ º¾» ´3³ ð2¼Dº ³ ¹oº¾½�¼A� ´ ñ�ð��\ø ´3³ ¼Dº�� ù-ð2¼ ´3³ ¹C��¹D¼ ´ õÂ�/�P�N��º¾¼Ã�1�	¼ ´ �1¼A��º��>ð����	�,» ^ ¼¸¼A� ´ » ^ ó¹�P���Dð2¼ ³ ��¹Ëø]µ � ¼?ð0�
Ä8º ´ ó ´ �Nð0�/�É¼A� ´ º¾¼A� ´3³ ñ&���ï ´ õ,»���º7� ´3´ ¹ ó ´ �P� ´ � ´ �5¼A� ´M^ �1¼ ³´ ð2¼ ´ ��ùLð2¼ ´3³ ù-ð¾¹)¹+ð2½ ´ ð0�/��º¾½w¼ ´ �Å� ³ ð0�$øÆ��¼
¼A� ´ õ(¹ ´ ��� ´ ¹'ð2¼9¼A� ´ ù ´ �P��¹A��¼ ´ ¹3µ:ò�º&��ð�� ³´ ¹A�P� ´ �	¼¹Eð���¹DºÆ» ³´ ¹¹ ´ ��¼A� ´ ñ*�+�Bï ¼Dº½� ´ � ³´ ð¾¹ ´ ¼A� ´ ð�õ,º ^ �1¼9º¾½
�1�¹��º ³ �1� ´N^ ¹ ´ � ó ´ ��ð ^ ¹ ´ ¼A� ´ �Âº�ó�Ç ´ ��¼ ´ ��¼Dº(¼A� ´ ¼?ð¾¹D¼ ´ º¾½È�1�¹��º ³ �1�>ð2¼ ´ � ù-ð2¼ ´3³ µ
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� ù ´ ��� � º ^ �¹�ÌË É Ê�� � �Q� ´ »/ð ³ ¼?õ ´ �1¼<º¾½o
 ´ ð���¼A�[µCò�º���ð��V
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º¾½�
 ´ ð���¼A� ð0�/� ³7^ ��ó&�Í��º���ð��s��ÎÍ� ´3³ ¹¸º¾½#
 ´ ð���¼A�Â¼Dº ´ ô ´ � ^ ¼ ´ ¼A� ´ � ³¸³ º$� ´ �>��» ³ º¾¼ ´ ��¼A�1�.�C» ^ ó��P�P��� ´ ð���¼A�[µV·�� ´
É Ê�� � ¿ ´ �/�P��ð���� ´ »�¼3µ�º¾½ã
 ´ ð���¼A� ³´ � ´ ��� ´ ¹Ï�1��» ^ ¼¹zËw½ ´3´ �$ó/ð��+ø���½ ³ º	õÓ�!ð ³ ��º ^ ¹#¹Dº ^�³ � ´ ¹=÷$�1�/�k� ^ �¹�1�.����º�¹D»���¼?ð���¹�÷
¼A� ´ ��º&��ð��$õ ´ �¹�P��ð��/��º	õ�õ ^ �/��¼4��÷	¼A� ´ ¿��1�/��¹D¼ ³ ��º¾½[
 ´ ð���¼A�å÷Ið0�¹�,¼A� ´ ñ&���ï ÷Ið0�/�Ð�1�C¼ ^�³ �®��¹ ³´ ¹D»�º���¹A�\ó�� ´ ½wº ³
��¹¹ ^ �1�.��ð�������¹Dº ³ � ´ ¹�ð0�¹�:ð�� ´3³ ¼¹���½ ³F´ ! ^ � ³´ ��¼DºÔ» ³ º¾¼ ´ ��¼Q» ^ ó��P�P�¼� ´ ð���¼A��µ�ñ�/�P� ´ ¼A� ´ ��º&��ð��#
 ´ ð���¼A�:���/��¼¯�/�P�
��¹¹ ^�´ ð5ó�º$�P��ùLð2¼ ´3³ ð����&��¹Dº ³ ��º��½��º���ð�� ³ ð��/��º5ù°� ´ �:¼A� ´ �Æ7U�>ð����	�¦� ´ �k�P� ´ �:¼A�>ð2¼8¼A� ´ ù-ð2¼ ´3³ ¹C��¹D¼ ´ õ õ»�	�$�1¼
ó ´ �1�1�¾º$��� ´ �å÷À¼A�¹��¹Dõ ´ ð0��¹aº¾½r��º¾¼A��½Ñ�&�1�/�,¼A� ´ » ^ ó��P�P� ùLð¾¹2��º¾¼ � ´3³ � ´ . ´ ��¼A��� ´DÒ º¾¼A� ´3³ õ(º ³´<´ . ´ ��¼A��� ´ õ ´ ð0��¹
��º ^ �P�Æ�>ð%� ´ ó ´3´ � ´ õ(»¹��º7� ´ ��µÓ��� ´)³´ ð¾¹Dº��Â½wº ³ ¼A� ´ � ´ �Kð7��ù-ð¾¹�¹A�Kõ,»¹�P�,¼A�>ð2¼ ´ �&�P� ´ �/� ´ ùLð¾¹W��º¾¼�¹D¼ ³ º��.�C¼A�>ð2¼
¼A� ´ ùLð2¼ ´3³ ¹C��¹D¼ ´ õ ù-ð¾¹Ð¼A� ´ ¹Dº ^�³ � ´ º¾½V¼A� ´ ��º��	¼?ð�õ»�>�>ð2¼A��º��[µÃÀ µÔ��º$�P�¸��¹Dõ,º�¹D¼Ðº¾½-¼ ´ �:¹D» ³´ ð�� óe� õ ´ ð2¼�÷]¼A� ^ ¹
��¼¹¥��º	õ�õ,º�� ³F´ ½ ´3³´ �¹� ´ ð¾¹o¼A� ´ÆÕ �/ð�õ ó ^�³ � ´3³ �/��¹ ´ ð¾¹ ´ µgÖÃ6{� ð��/�/��¼A��º��å÷@¹º	õ ´Q³´ »�º ³ ¼ ´ �Æ��ð¾¹ ´ ¹oº¾½³�P���1� ´ ¹¹z��ð�õ ´
½ ³ º	õ » ´ º¾»¹� ´ ù°��º×�¹�P�k��º¾¼©�P��� ´ �1�Ã¼A� ´ ñ�ð��\ø ´3³ ¼Dº�� ùLð2¼ ´3³ �/��¹D¼ ³ ����¼3µC²��1�/ð��P�	��÷[¼A� ´ ��º���ð��Ï� ´ ð���¼A�½�1��¹D» ´ ��¼Dº ³
�>ð�����º ³F´ ð¾¹Dº��:¼Dºöó ´ �P� ´ � ´ ¼A�>ð2¼Ð¼A� ´3³´ ù ´3³´ » ³ º�ó¹� ´ õ(¹�ù°��¼A�Æ¼A� ´ ùLð7��¼A� ´ ñ�ð��\ø ´3³ ¼Dº��Sù-ð2¼ ´3³ ¹A�@¹D¼ ´ õ ù-ð¾¹
º¾» ´3³ ð2¼ ´ �[µ

Õ����Kõ,»�º ³ ¼?ð0�1¼ ´ � ´ �1¼ ³F´ �Kð2¼ ´ �¿¼DºÐ¼A� ´ ð��k�k�P� ´ �1¼�º&�k� ^�³³´ �Ø�1� ×�Ù�Ù�Ú ÷¬ù°� ´ �9¼A� ´ �¾º0� ´3³ �>õ ´ �1¼�ùLð2¼ ´3³ ¼ ´ ¹¼A�1�.�
�Kð!ó�º ³ ð2¼Dº ³ � ´ ¹ù ´3³F´ » ³ ���!ð2¼A��L ´ �[µ�� ³´ ����º ^ ¹A�P��÷ ùLð2¼ ´3³ ¹?ð�õ,»�� ´ ¹Bù ´3³F´ ¹ ´ �1¼<¼Dº¾�¾º0� ´3³ �>õ ´ �1¼-��ð!ó]º ³ ð2¼Dº ³ � ´ ¹8½wº ³
¼ ´ ¹D¼A�1�/��µ�·°� ´ ¹ ´ ��ð!óÀ¹V¼A� ´ ��¹A�>ð ³´ �Ø¼A� ´ ³´ ¹ ^ ��¼¹×ù°��¼A�(¼A� ´ ð2»�» ³ º¾» ³ �Kð2¼ ´ �¾º0� ´3³ �>õ ´ �1¼-ð � ´ �/�k� ´ ¹Lð¾¹6ù ´ �P�>ð¾¹+¼A� ´
��º���ð��[º¾» ´3³ ð2¼Dº ³ ¹3µ$�Ð»�º�� ³´ � ´ �����1�.�Cð���� ´3³ ¹ ´ ù-ð2¼ ´3³ ! ^ ð��P��¼4� ³´ »�º ³ ¼¹o½ ³ º	õ�¼A� ´ �¾º%� ´3³ �>õ ´ �	¼Ð¼ ´ ¹D¼A�1�.�Ð��ð!óÀ¹oº ³
¼A� ´ ¿½�ÁÀD÷�¼A� ´ ��º&��ð���» ^ ó¹�P�P��� ´ ð���¼A�¦�1��¹» ´ ��¼Dº ³ �>�öñ�ð��Kø ´3³ ¼Dº��Qù¸º ^ �P�¦��º��1¼?ð���¼a¼A� ´ ñ&���ï*¼Dº ´ ��¹ ^�³´ ¼A�>ð2¼
½wº$�P��º�ù ^ »�¹?ð�õ,»¹� ´ ¹-ù ´3³´ ¼?ð!ø ´ � ð0�/�×���/��º ³ �>� ´Q³´ ¹A�P� ^ ð���¹-õ�ð��1�1¼?ð��1� ´ �[µ

ÕÐ½-¼ ´3³ ù-ð2¼ ´3³ ¼ ´ ¹D¼A�1�/����ð!ó]º ³ ð2¼Dº ³ �Ø¹ ´3³ ���P� ´ ¹¸½wº ³ õ ^ �/���k��»/ð��P��¼A� ´ ¹×ù ´3³F´ ð¾¹F¹ ^ õ ´ �5ó&�(¼A� ´ » ³ ���!ð2¼ ´ ¹ ´ ��¼Dº ³ �1�
×�Ù�Ù�Ú ÷�¼A� ´ ¿½�Q
 
 ´ ð���¼A�É�2�/��¼+½wº ³ ¼A� ´ ñ�ð��\ø ´3³ ¼Dº�� ð ³´ ð,¹Dº ^ �$�1¼Dð¾¹¹ ^�³ ð0�/� ´ ¹o½ ³ º	õ ¼A� ´ ¿Å�ÁÀa4 ¹Ã��º���ð���º ÎÍ� ´
¼A�>ð2¼)¼A� ´ 
 ´ ð���¼A�Ã���/��¼�ù+º ^ ���¾��º��1¼A�1� ^�´ ¼Dº5ó ´ ��º¾¼A�Ç7 ´ �Éº¾½6ð����Nð���� ´3³ ¹ ´ ù-ð2¼ ´3³ ! ^ ð��P��¼�� ³F´ ¹ ^ ��¼¹ ³´ �Kð2¼A�1�.��¼Dº
��º	õ�õ ^ �/��¼4�&ù-ð2¼ ´3³ ¹A�@¹D¼ ´ õØ¹3µ�6à¼ ³´ � ´ ��� ´ �¿¼A�>ð2¼�ð¾¹¹ ^�³ ð0�¹� ´ ÷�ó]º¾¼A�Ø�1�-��º ³³´ ¹D»�º��/� ´ �¹� ´ ð0�/�'ð2¼�ð�õ ´3´ ¼A�>�.�$÷�ó ^ ¼
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ZWT+C�B I=C�CG9�D:C�B ?�;�4 9�7:IN; 9MC�7:I)A�B CG>5?�; C�B�x�A:?�H 4 ; P]4 I]7:9�;�U=9�XGD�B 9�XM4 I+C�6	Q

jk-�'�(i%�y	(cf 'Oz|{�f v�{~}k%	v�f 1	f -�'�1�$&*	.�%	2
\	H C�U=; C�6M9�R R�4 UK4 ?�H I��9G;�B ?�4 7�4 7:FG9�B=C�6�A:U=?�;E4 9�7:?�H=B C�x�A�4 B C�X[C�7:; IKQ

t '�*	.�%�d5e�*�(i%�jk-5')(ig�-5,�ucv�(+f -�'�1	2
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WPUC Commissioners

L 9�7:U=C�7:;EB ?�; C�6G9�7�H PW9�75RE4 7:?�7:U)4 ?�H=X[?�; ; C�B I)Q
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±�²�³�´�³�µ�¶)·�¸=µ�¹ º¼»½¶+¾	¹ ¶=¿S²)À�¶=Á�¹ ³�µ�¹ Â)ÃÄº�¶)» µ�¹ À�¹ º�¸=µ�¶=³k²)À�¸)Å)Å)» ²)¾�¸)Æ:µ ²¡Ç�¶=µ:¶)»V·¡¹ ÂK¶¡¹ À)º�²�Â=ÇÈ¹ µ�¹ ²�Â=³c³�É=²�Ê)Æ ÇÌË)¶�¸=Ç)Ç�¶=Ç�À ²�»�º�²�Â=µ:¹ Â)Ê=²�Ê=³�·Ä²�Â)¹ µ ²�»V¹ Â)Ã)Í

Ministry of the Environment

Î Â)¸=Ç�¶=Ï�Ê)¸=µ�¶�¹ Â=³�Å)¶=º�µ:¹ ²�Â=³�¸)Â=ÇÌ¹ ·¡Å)» ²�Å)¶)»½Æ ´c³�µ:»½Ê=º�µ:Ê)»½¶=Ç~¸)Â=ÇÌ¸=ÇÈ·¡¹ Â)¹ ³�µ�¶)»V¶=ÇÌ¹ Â=³�Å)¶=º�µ�¹ ²�Â¡Å)» ²�Ã)»½¸K·¡Í Í

Î Â)¸=Ç�¶=Ï�Ê)¸=µ�¶°µ�»V¸)¹ Â)¹ Â)ÃÄ²)À�Ð�ÑcÒ~Å)¶)» ³�²�Â)Â)¶)Æ Í

¾�¹ ²�Æ ¸=µ�¹ ²�Â=³¼Ê)Â=º�²)¾�¶)»V¶=ÇÌ¹ Â¡Å)¶)»V¹ ²)Ç�¹ º¼¹ Â+³	Å)¶+º�µ:¹ ²�Â=³�Í

±�²~¶)Â=À ²�» º�¶)·¡¶)Â+µ)²)À)º�²�Â=µ�¹ Â)Ê)¹ Â)Ã°µ�»V¸)¹ Â)¹ Â)Ã¡»V¶=Ï�Ê)¹ »V¶)·¡¶)Â=µ ³�Í
±�²�º�¶)» µ:¹ À:¹ º�¸=µ:¹ ²�Â°²�»�µ�»V¸)¹ Â)¹ Â)Ã¡»V¶=Ï�Ê)¹ »V¶)·¡¶)Â=µ ³cÀ ²�»�Ã)»V¸)Â=Ç)À�¸=µ:É)¶)»V¶=Ç¡²�Å)¶)»V¸=µ ²�» ³�Í
Ó�»V¹ ¾�¸=µ:¶¡Æ ¸)Ë=³¼Â=²)µ�¹ Â=À ²�»V·¡¶=Ç~¸)Ë=²�Ê=µ�»V¶)Å=²�» µ:¹ Â)Ã�Ã)Ê)¹ Ç�¶)Æ ¹ Â)¶=³�Í
±�²�À ²�Æ Æ ²)¿¡ÊKÅÄ²�Â�¹ Â=³�Å)¶=º�µ�¹ ²�Â¡»V¶)Å=²�» µ ³�Â=²)µ�¹ Â)ÃÄ³�¶)»V¹ ²�Ê=³kÇ�¶=À�¹ º�¹ ¶)Â=º�¹ ¶=³�Í
ÔcÅ)Å)» ²)¾�¸)Æ:²)À)Õ�¶KÆ Æ:Ö¡¿�¹ µ:É=²�Ê=µ�¸=µ µ:¸=º�É)¹ Â)Ã°²�Å)¶)»½¸=µ:¹ Â)Ã°º�²�Â=Ç�¹ µ:¹ ²�Â=³k²�»�³�Å)¶=º�¹ ¸)Æ�·°²�Â)¹ µ ²�»½¹ Â)ÃÄ²�»�¹ Â=³�Å)¶=º�µ�¹ ²ÈÂ¡»V¶=Ï�Ê)¹ »V¶)·¡¶)Â=µ ³�Í

×Ä¹ ÇÌÂ=²)µ�»V¶=µ�» ²�¸=º�µ:¹ ¾�¶)Æ ´�¸)Å)Å)Æ ´�Â)¶=¿�¸)ÅKÅ)» ²)¾�¸)Æ ³¼Å)» ²�Ã)»½¸)·Sµ ²¡²�Æ Ç�¶)»�À�¸=º�¹ Æ ¹ µ:¹ ¶=³k¿¡É)¶)Â�Å)» ²)º�¶=Ç�Ê)»V¶=³cº�É)¸)Â)ÃK¶=ÇÌ¹ Â�Ø)Ù)Ù=Ú�Í
Ð¡ÑkÒ~¹ Â=³�Å)¶=º�µ ²�» ³¼Â+²)µ)Ç�¹ »V¶=º�µ�¶=Ç�µ ²~¸=³�³�¶=³�³¼¶=Á�¹ ³�µ:¹ Â)Ã°¿¡¶)Æ Æ ³cÇ�Ê)»V¹ Â)Ã�¹ Â=³�Å)¶=º�µ:¹ ²�Â=³�Í
×Ä¹ ÇÌÂ=²)µ�»V¶=Ï�Ê)¹ »V¶°º�²�Â+µ�¹ Â)Ê=²ÈÊ=³¼·Ä²ÈÂ)¹ µ ²�»V¹ Â)Ã°²)À�¶=Á�¹ ³�µ:¹ Â)Ã°À�¸=º�¹ Æ ¹ µ:¹ ¶=³k¿¡É)¶)Â�Ñc×�ÕÛÑÛ¸)·�¶)Â=Ç�¶=ÇÌ¹ Â¡Ø)Ù)Ù=Ü�Í

ÝÄ¶)Æ ¹ ¶=Ç�²�ÂÄ¾�²�Æ Ê)Â=µ�¸)» ´cº�²�·�Å)Æ ¹ ¸)Â+º	¶°¿¡¹ µ�É�»½¶)Ã)Ê)Æ ¸=µ�¹ ²�Â=³¼¸)Â=Ç~Ã)Ê)¹ Ç�¶)Æ ¹ Â)¶=³�Í
±�²~Æ ¶)Ã)¸)Æ Æ ´�¶)Â=À ²�» º�¶)¸)Ë)Æ ¶�·¡¶)¸=³�Ê)»V¶=³cµ:¸)Þ�¶)ÂÄµ ²Ì¶)Â=³�Ê)»V¶Äµ:É)¸=µ)º�²�Â=º�¶)»VÂ=³¼¹ Ç�¶KÂ=µ�¹ À:¹ ¶=Ç~¹ Â�¹ Â=³�Å)¶=º�µ:¹ ²�Â=³�¸)»½¶�¸=Ç)Ç�»½¶+³�³�¶=Ç�Í°ÕÛ¶)¸)Þc»V¶=³�Å=²�Â=³�¶Äµ ²Ì»V¶)Å)¶)¸=µ:¶=Ç

ßVà°á�â°ã�ä°åGá�æ:ãSç8è°à°æ�é+è°êÈë8ì�æ:íVè°à°îcï
ð�Ê=Ç�Ã)¶=µ)º�Ê=µ ³¼¸)Â=Ç�³�µ�¸=À À�»V¶=Ç�Ê=º�µ�¹ ²�Â+³
ñ »V¹ µ:¹ º�¸)Æ�¹ Â=À ²�»V·¡¸=µ:¹ ²�Â�¸)Ë=²�Ê=µ�É)¹ ³�µ ²�» ´k²)À�Þ�Â=²)¿¡ÂÄ¾�Ê)Æ Â)¶)»½¸KË)Æ ¶Ä¿�¸=µ�¶)»�³�²�Ê)» º�¶=³¼Â=²)µ�¶K¸=³	¹ Æ ´�¸=º�º	¶+³�³�¹ Ë)Æ ¶)Í

ç8è°à°æ�ã�ò�æ°íVà¨ó|ô°íVì�ô¨õ8ã�ì�íVî�íVè°à°îSöSá�â°ãcï

Ð¡ÑkÒ~¹ Â=³�Å)¶=º�µ ²�» ³¼Â+²)µ�Å)» ²)¾�¹ Ç�¶=Ç¡¿¡¹ µ�É°º�»½¹ µ�¶)»V¹ ¸°À ²�»�ÇÈ¶=µ�¶)»V·¡¹ Â)¹ Â)Ã°¿¡É)¶=µ�É)¶K»�¸¡Ã)¹ ¾	¶KÂÄ¿¡¶)Æ Æ:¿¡¸=³¼¸=µÈ»½¹ ³�Þ�Í�±�²)µ)Ç�¹ »½¶=º�µ:¶=Ç¡µ ²Ì¶=Á�¸)·�¹ Â)¶°Ç�¸)¹ Æ ´c²�Å)¶)»V¸=µ�¹ Â)ÃÄ³�É)¶)¶=µ ³�Í

±Ä¶)¹ µ�É)¶)»�Ð�ÑcÒ~Â=²�»�Ð�Ñc÷�µ ²)²�Þk»½¶+³	Å=²�Â+³	¹ Ë)¹ Æ ¹ µ ´cÀ ²�»ø¶)Â)¸=º�µ�¹ Â)Ã¡Â=²)µ:¹ À:¹ º�¸=µ�¹ ²�Â¡Æ ¶)Ã)¹ ³�Æ ¸=µ�¹ ²ÈÂ)Í
ç8è°è°éiâ°í½à°áÈæ:íVè°à�ï

Ministry of Health

±�²�¿¡»V¹ µ µ�¶)Â�Å)» ²)µ ²)º�²�Æ�Å)» ²)¾�¹ Ç�¶=Ç¡µ ²ÌÆ ²)º�¸)Æ�Å)Ê)Ë)Æ ¹ º¼É)¶)¸)Æ µ:É�¹ Â=³�Å)¶=º�µ ²�»�²ÈÂ¡É=²)¿Sµ ²~»V¶=³�Å=²�Â=Ç¡µ ²Ì¸=Ç)¾�¶)» ³�¶Ä¿�¸=µ�¶)»�Ï�Ê)¸)Æ ¹ µ ´c²�»�¹ Â=³�Å)¶=º�µ�¹ ²ÈÂ¡»V¶)Å=²�» µ ³�Í
ßVà°á�â°ã�ä°åGá�æ:ãSç8è°à°æ�é+è°êÈë8ì�æ:íVè°à°îcï

Ò�Â=³�Ê)»V¶¡¸=Ç�¶=Ï�ÊK¸=µ�¶�Å)» ²)º�¶=Ç�Ê)»V¶=³¼¶=Á�¹ ³�µ)À ²�»�Â=²)µ:¹ À:¹ º�¸=µ ²�¹ Â�¸)Â=ÇÌ»V¹ ³�Þc¸KË)¸=µ�¶)·�¶)Â=µ�¹ À)¿¡¸=µ:¶)»�Ï�Ê)¸)Æ ¹ µ ´¼¹ ³kº�²�·¡Å)» ²�·¡¹ ³�¶=Ç�Í
ù á�ú�ã�æ�ûýü8ãÈä°å°í½éiã�þ¨ã�à°æ�îSá�à°â¨ç8è°à°î�æ�é+á�íVà°æ:îkï

Î Â)¸=Ç�¶=Ï�Ê)¸=µ�¶°À�¶)¶=ÇÈË)¸=º	Þk¸)Ë=²�Ê=µ)³�µ:¸=µ�¶°²)À)¿¡¸=µ:¶)»�Ï�Ê)¸)Æ ¹ µ ´�¸)Â=Ç¡¿¡¸=µ:¶)»�µ:¶=³�µ�»½¶=³�Ê)Æ µ ³�Í

ÿ°ã�ãÈâ��°á�ì��kï
Î Â=º�²�»V»V¶=º�µ�·Ä²)Ç�¶)Æ:²)À)³�µ:¸=µ�¶°²)À)º�²�·¡Å)Æ ¹ ¸)Â=º�¶°¿¡¹ µ:ÉÄ¿�¸=µ�¶)»�Ï�Ê)¸)Æ ¹ µ ´¼»V¶)Ã)Ê)Æ ¸=µ:¹ ²�Â=³�¸)Â=ÇÌÃ)Ê)¹ Ç�¶)Æ ¹ Â)¶=³�Í

Ò)³�µ:¸)Ë)Æ ¹ ³�É°º�¶)» µ:¹ À:¹ º�¸=µ:¹ ²�Â�¸)Â=Ç¡µ:»½¸)¹ Â)¹ Â)Ã�»½¶=ÏÈÊ)¹ »V¶)·¡¶)Â=µ ³cÀ ²�»�¿¡¸=µ:¶)»�³�´�³�µ:¶)·S²�Å)¶)»V¸=µ ²�» ³�Í

×Ä¹ ÇÌÂ=²)µ�·°²�Â)¹ µ ²�»�¶=À À:¶=º�µ ³k²)À�Å)»V¹ ¾�¸=µ�¹ ��¸=µ�¹ ²�ÂÄ²�Â�»½¶)Å=²È» µ:¹ Â)Ã°²)À�¸=Ç)¾�¶)» ³�¶°µ�¶=³�µ�»V¶=³�Ê)Æ µ ³�Í

� ¶=¾�¶)»V¸)Æ�Æ ²)º�¸)Æ�Ð¡ÑkÒ~Å)¶)» ³�²�Â)Â)¶)Æ:Ç�¹ ÇÌÂ=²)µ�Þ�Â=²)¿�Ò�Í=º�²�Æ ¹:º�²ÈÊ)Æ Ç~Ë)¶ÄÀ:¸=µ�¸)Æ Í
öSã�à°æ�á�ê�öSè°â°ã�êÈÿ°ê½á��#îkï

×Ä¹ ÇÌÂ=²)µ�¹ Â=À ²�»V·SÕÛ¸)Æ Þ�¶)» µ ²�Â�Ð¡¶=Ç�¹ º	¸)Æ�ÑÈÀ À:¹ º�¶)»�²)À�÷°¶)¸)Æ µ:É¡¸)Ë=²�Ê=µ�¸=Ç)¾�¶)» ³�¶Äµ:¶=³�µ�»½¶=³�Ê)Æ µ ³�¹ Â���¸)Â)Ê)¸)» ´kµ ²�ÔcÅ)»V¹ Æ:Ú�	
	
	�¸=³¼»V¶=Ï�Ê)¹ »V¶=Ç¡µ ²¡Ç)²�Í

Ò�Â=³�Ê)»V¶Äµ:É=²)³�¶¡¹ ÂÄº�É)¸)»VÃ)¶Ä²KÀ)¿¡¸=µ�¶)» ³	Ê)ÅKÅ)Æ ¹ ¶=³�¸)»½¶°º�²�·¡Å)¶=µ:¶)Â=µ)µ ²¡º�¸)»V» ´k²�Ê=µ)µ�É)¶)¹ »�»½¶=³�Å=²�Â=³�¹ Ë)¹ Æ ¹ µ�¹ ¶=³�Í

±Ä¶)¹ µ�É)¶)»�Ð�ÑcÒ~Â=²�»�Ð�Ñc÷�µ ²)²�Þk»½¶+³	Å=²�Â+³	¹ Ë)¹ Æ ¹ µ ´cÀ ²�»ø¶)Â)¸=º�µ�¹ Â)Ã¡Â=²)µ:¹ À:¹ º�¸=µ�¹ ²�Â¡Æ ¶)Ã)¹ ³�Æ ¸=µ�¹ ²ÈÂ)Í
ç8è°è°éiâ°í½à°áÈæ:íVè°à�ï

Ò)³�µ:¸)Ë)Æ ¹ ³�É°À�¶K¶=Ç�Ë)¸=º�Þ�º�É)¸)Â)Â)¶)Æ ³kÀ ²�»ø¸=Ç)¾�¶)» ³�¶°µ�¶=³�µ�»V¶=³�Ê)Æ µ ³	Í�Ó�» ²)¾�¹ Ç�¶�·¡Ê)Æ µ�¹ ÅKÆ ¶¡ÅK¸=µ�É=³k³�²�µ:É)¸=µ)Ç)´�³�À:Ê)Â=º�µ�¹ ²�Â)¸)Æ�Å)¸=µ�É+³cº�¸)Â)Â=²)µ�Å)»V¶=¾�¶)Â=µ�»½¶)Å=²�» µ�¹ Â)Ã)Í
Ò�Â=À ²�» º�¶�Æ ¶)Ã)¹ ³�Æ ¸=µ:¹ ²�Â
�)»V¶)Ã)Ê)Æ ¸=µ:¹ ²�Â=³��)¸)Â=Ç~Å=²�Æ ¹ º	¹ ¶=³¼¸)Å)Å)Æ ´�¹ Â)Ã°µ ²�º�²�Â=³�µ�»VÊ=º�µ�¹ ²�Â¡¸)Â=Ç�²�Å)¶)»½¸+µ�¹ ²�Â°²)À�·�Ê)Â)¹ º�¹ Å)¸)Æ:¿�¸=µ�¶)»�³�´�³�µ�¶K·Ä³�Í
Ò)³�µ:¸)Ë)Æ ¹ ³�É°º�»½¹ µ�¶)»V¹ ¸°À ²�» Ç�¶=µ�¶)»V·¡¹ Â)¹ Â)Ã°¿¡É)¶=µ�ÉK¶)»�¸Ä¿¡¶KÆ Æ�¹ ³�¸=µ�»½¹ ³�Þ�Í
Ó�¶)» À ²�»V·Sº�²�Â=µ�¹ Â)Ê)¸)Æ�»½¹ ³�Þc¶=¾�¸)Æ ÊK¸=µ�¹ ²ÈÂÄ²)À�¶=Á�¹ ³�µ:¹ Â)Ã°À�¸=º�¹ Æ ¹ µ:¹ ¶=³�¸)Â=ÇÌ¶=³�µ:¸)Ë)Æ ¹ ³�É¡Â)¶=¿Sº�²�Â=µ:» ²�Æ ³¼¹ À�Â)¶+º	¶=³�³�¸)» ´�Í
Ó�¶)» À ²�»V·�É)¸��¸)» ÇÌ¸)Â)¸)Æ ´�³	¶=³kµ ²~Å)» ²)¾	¹ Ç�¶¡¹ Â=À ²�»V·¡¸+µ�¹ ²�Â�¸)Ë=²�Ê=µ)¿�É)¶)»½¶°¾�Ê)Æ Â)¶)»V¸)Ë)¹ Æ ¹ µ�¹ ¶=³¼¸)»V¶¡¸)Â+ÇÌ·°²�Â)¹ µ ²�»�µ�É)¶)·�ÍÓ�¶)» À ²�»V·�¹ Â=³�Å)¶=º�µ:¹ ²�Â=³�¸)Â=ÇÌ¶)Â=À ²�» º	¶°º�²�·¡Å)Æ ¹ ¸)Â=º�¶�¹ À�Å)» ²�Ë)Æ ¶)·°³cÀ ²�Ê)Â=Ç�Í

ù á�ú�ã�æ�ûýü8ãÈä°å°í½éiã�þ¨ã�à°æ�îSá�à°â¨ç8è°à°î�æ�é+á�íVà°æ:îkï
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ÔcÂ=µ:¹ Á�»V¶)Ã)Ê)Æ ¸=µ ²�» ´cº�Ê)Æ µ:Ê)»½¶)Í
Ò)À À ²�» µ ³kµ ²~»½¶+Ç�Ê=º	¶�»V¶=Ç¡µ:¸)Å)¶)Í
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Ò)³�µ:¸)Ë)Æ ¹ ³�É�»V¶)Ã)Ê)Æ ¸=µ ²�» ´�Ë=²)Ç�¹ ¶=³�¸)Â=Ç¡º�²)Ç�¶=³k²)À�»½¶=³�Å=²�Â=³�¹ Ë)¹ Æ ¹ µ�¹ ¶=³��)¸)Ê=µ�É=²�»V¹ µ ´��)¸)Â=ÇÌ¸=º�º�²�Ê)Â=µ:¸)Ë)¹ Æ ¹ µ ´cÀ ²�»�µ�É)¶�Å)» ²)¾�¹ Â=º�¶)Í
Ó�» ²)¾�¹ Ç�¶�¸=Ç�¶=Ï�Ê)¸=µ�¶�»V¶=³�²�Ê)» º�¶=³kµ ²~»½¶)Ã)Ê)Æ ¸=µ ²�» ´¼Ë=²)Ç�¹ ¶=³cµ ²¡º�¸)»V» ´k²�Ê=µ)µ�ÉK¶)¹ »�»V¶=³�Å=²�Â=³�¹ Ë)¹ Æ ¹ µ:¹ ¶=³�Í
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a.  A Reinforcing Loop
b.  A Balancing Loop
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c.  A Balancing Loop with a Delay
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