
���������
	�������������
�������
	������������
�! "�$#�%&����%('�)������*�
+,�
�!)������������
'

-.�/��01��	�%&���2#3�
�546�
7$#
�
���
	����981:
:
8



;=<�>�?A@�BDC�?
E5FHGJILKMFONPNRQAGTSVUXWZYDQ�WH[\NR]DQ�^VFZGP_HQAU`NaFHU`NRGPWHbD]�c
UPSVdAFZ^ebDGJWHfD^gQAKhNR]DF2NiSgUXU�NRSV^g^kjDYDUPWZ^mlnQAoDprqs]DQ�tDuvtxw
bDFHGyN�SgdA^VQsYDQAjxN�GJFH^gSVYDWzSVU/WHYDQ,WZ[�NR]DQ,U`NRGPWZYD_HQAU`N{dAFHYDoDSgoDF2N�QAU/[|WHG1NR]DQ,oDFZGPITKMFONPNRQRGJp~}�N{SVUebDGJQAoDSVd�NRQAo6NR]DF2NYDQAjxN�GJFH^gSVYDW�dAFHY�fnQ{oDQ�NRQAdJNRQAo�f&cTN�]DQ,QR^gFHU`NRSVd{UPdAFONPNRQAGPSgYD_,�zSmNR]zN�]DQvWZGPoDSgYDFHGyc.KMFONPNRQAGPp$��Q,bnQAGJ[|WHGJKMQAoFHY�Q��
bnQAGJSVK�QAY�N"�zSmNR]�FL�*SV��f�WH^gWHKMQ�NRQAG�FHSgKMSgYD_L[|WHG�FLoDSVGJQAd�N.oDQ�N�QAd�NRSVWZY�WH[/N�]DQiYDQAjxN�GJFH^gSVYDWLoDFHGJI
KMFONPNRQAGPp�tDSgYDdAQz^VW���dAWHUPKMSgdzGJF�c�fDFHd2I�_ZGPWZjDYDo=QRY�l
SgGPWZY�K�QAY�N!SVUsSgYDoDSVUPb�QAY�UPFZfD^VQ![|WZG�NR]DQ6Q��nbnQAd�N�QAoi^VW��GPFON�QMYDQAjxN�GPFZ^VSgYDW.oDQJNRQAd�N�SgWHYD�*�6QMb�QAGJ[|WHGJKMQAo�NR]DQ�KMQAFZUPjDGPQAKMQAY�N�F2N��6FHK�SVWZIxF��6fDU�QAGyl(FON�WHGyc�NR]DF2N�SVU
^VW�dAFON�QAo��Z�V�Z�H�.KMp���pgQAp�jDYDoDQAGP_ZGPWZj�YDoDpa��SmNR]�UPWHK�Q�SVK�bDGPW�l�QAKMQAY�N�Uz[�WHG�N�]DQ�^gW���fDFZdOI�_ZGPWZjDYDorFZYDo^VW��9NR]DGPQAUP]DWZ^VoiKMQAFZU�jDGJQAKMQAY&NR���!Q!U�NRFHGyN�QAoiWHjDGsoDFZGPI�KMFONPNRQAGsKMQAFZU�jDGJQAKMQAY�NzSVYi�vW�l�QAKXf�QAG��Z�H�� 2p}¡YiN�]DSgU6Q��
b�QAGJSVKMQAY�N��n�!Q"WHfxN�FZSVYDQAo�UPbDSVYx¢�SgYDoDQAb�QAYDoDQAY&N�YDQAjxNRGPFZ^VSgYDW2¢�bDGJW2NRWHY�dAGPWZU�U!UPQAd�N�SgWHY*£�¤1¥�¦§©¨xªH«jDbDbnQAG�^VSgKMSmNsWH[��Hpg�H¬Z¬6bDf"FHYDo�U�bDSgYx¢�oDQAbnQAYDoDQAY�N�YDQAjxN�GPFZ^VSgYDW2¢�bDGJW2NRWHY"dAGPWZUPU/UPQAd�N�SgWHY*£`¤1¥�§©¨xª « jDbDbnQAG�^gSVKMS�NWH[$�� 5bDf.[|WZG�N�]DQ6YDQAjxN�GPFZ^VSgYDWHU���S�N�]�KMFHUPU��H®Z¯zQ�°"d ¨D± p�3QvoDQAGPS�lnQAo�NR]DQ!^gSVK�SmNRU�SgYXN�]DQ!¤
¥�§�¨xª ¢�¤
¥�§�¨x² bD^VFZY�Q5FZYDoiSgYXN�]DQ!³ ªµ´ ³ ² £`YDQAjxN�GJFH^gSVYDWO¢�Y(jDdA^VQAWZYaUPbDSVYx¢oDQAbnQAYDoDQAY�N�dAWHjDbD^gSVYD_ZU « bD^gFHYDQAp¶�3Q·Q��
dA^gjDoDQAo�F¸bDFHGyN�WH[kN�]DQ�bDFHGJFHK�Q�N�QAGaUPbDFZdAQ·FH^g^VW��!QAo¹f&c¸N�]DQE{ºv»�ºv¼gUzFHYDY�jDFH^�K�W�oDjD^gF2NRSVWZY�GPQAUPjD^�N�Uz[�WHG�N�]DQ�YDQAjxNRGPFZ^VSgYDWHUs�zSmNR]rKMFZUPU�]DQAFOlnSVQAGµNR]�FZY�¬Z�H¯zQ�°"d ¨D± p�3QsFH^VUPW�Q��
dA^gjDoDQAo�FXbDFZG`NvWH[�N�]DQ{bDFZGPFZKMQ�NRQAGkUPbDFZdRQ���]DSgdO]�SgUkYDW2NvQ��
dA^gjDoDQAo=f�c"NR]DQ{E{ºv»�ºv¼gUejDbDbnQAG^VSgKMS�N�Us[|WHG�NR]DQzYDQAjxNRGPFZ^VSgY�WZU\�zSmNR].K�FHUPUs^gSV_Z]�NRQAG�N�]DFZY� O¬H¯zQ�°Td ¨(± FZYDo.]DQAF�l
SgQAG�N�]DFHYr O�H�H¯6Q�°"d ¨D± p
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 2pÃ  E5FHGJI=»�FONPNRQAG�ÄeGPWZfD^VQAKÅpzpzp�pzp�pzp6p�pzp�pzpzpzp�pzp�p6p�pzp�pzp�p6p�pzp�pzp6p�pzp�p ¬

 2pÃ 2pÃ  �6fDUPQAG`lDFON�SgWHYDFZ^
ÆÇl
SgoDQAYDdAQvp�pzpzpzp�pzp�p6pzp�p�pzp�p6pzp�pzp�p6p�pzp�pzpzpzp�p ¬ 2pÃ 2pg� ��^VFONXu{YDSml�QAGPUPQA�1»�F2NJN�QAG�E5QAYDUPSmNÈc��1FHYDoiE5FHGJI=»�F2NJN�QAG�E5QAYDUPSmN�cÉp�pzp�pzpzpzp�p ¬
 2pg� E5FHGJI=»�FONPNRQAG�ÊsFZYDo�SgoDF2NRQAU¶p�pzpzpzp�pzp�pzpzpzp�pzp�p6pzp�pzp�p6p�pzp�pzp�p6p�pzp�pzp Ë 2pg�HpÃ  Ì~FZG`cnWZYDSVd5Ê�FHYDoDSgo�FON�QAU�pzp�pzp�p6pzp�pzp�p6p�pzp�pzpzpzp�pzp�pzpzpzp�pzp�p6p�p � 2pg�Hpg� �vWZYx¢�Ì~FHGycnWZYDSVd5ÊsFZYDoDSVoDFON�QAU p�pzp�pzpzpzp�pzp�pzpzpzp�pzp�p6pzp�p�pzp6p�pzp�p ®

Í Î Á�Ï�?R@�BDÐyÑ`Ò$Ó Ô
�HpÃ  tD»ÕFZYDo�tDu{txwÖp6p�pzp�pzp�p6p�pzp�pzpzpzp�pzp�p6p�pzp�pzp�p6pzp�pzp�p6p�pzp�pzpzpzp�p ×�Hpg� txNRGPjDd�NRjDGPQAU,WZ[�N�]DQz»�tDtD» pzp6p�p�pzp�p6pzp�pzp�pzpzpzp�pzp�p6p�pzp�pzpzpzp�pzp�pzp6pÖ O��HpgØ �vQAjxNRGPFZ^VSgYDW�p�p6p�pzp�pzpzpzp�pzp�pzp6p�pzp�p�p6pzp�pzp�p6p�pzp�pzpzpzp�pzp�pzpzpzp�pzpÖ Z 
�HpgÙ Ú,Q�l
SgQ��ÛWH[��vQAjxNRGPFZ^VSVYDWMtDQAFZGPd�]iÆ1�
bnQAGJSVK�QAY�NRU p6p�pzp�pzpzpzp�pzp�p6pzp�pzp�p6p�pzp�pÜ H �HpgÙHpÃ  E5SVGJQAd�NXtDQAFZGPd�] pzpzpzp�pzp�pzpzpzp�pzp�p6p�pzp�pzp6p�p�pzp�pzp6p�pzp�pzpzpzp�pÜ 2Ù�HpgÙHpg� }¡YDoDSVGJQAd�NXtDQAFZGPd�] pzpzp�pzp�pzpzpzp�pzp�p6p�pzp�pzp6p�pzp�p�pzp6p�pzp�pzpzpzp�pÜ 2¬

�HpgÙHpgØ tDQAFHGJd2]=f�c�ºvdAdAQA^gQAGPFON�WZG�ÆÇ�
b�QAGPSgKMQAY�NRUÅp6p�pzp�pzp6p�p�pzp�p6pzp�pzp�pzpzpzp�pÜ 2�
Ý ¾ Ñ`@�Á©C�? ¾ Á©?AÁ�C�?AÑyÓ�Ò3Ó�Þ Î Á�Ï$?A@�BDÐ`ÑyÒ$Ó ½ ÔØHpÃ  ßkà�ásq�W2NRFH^
Æ1l�QAY�N6Ú,F2NRQMpzp�p6p�pzp�pzp�p6p�pzp�pzp6p�pzp�pzpzpzp�pzp�p6p�pzp�pzp�p6p�p��H�

ØHpg� â�á�»�W�oDSVãDQAo�tDb�QAd�N�GJFH^Ç��jDYDd�N�SgWHY�pzp6p�pzp�pzpzpzp�pzp�p6p�pzp�pzp�p6p�pzp�pzp6p�p�pzp��� ØHpgØ ¤ §©¨xä ásÊ�GPWZUPU,tDQAd�N�SgWHYiF2N�å1QAGPW�»�WHK�QAY&N�jDKæq�GPFZY�UP[�QAGÉp�pzpzpzp�pzp�pzpzpzp�pzp�p6p�p��H�ØHpgØHpÃ  qs]DQAWZGPQ�NRSVdAFZ^Ç��GPFZKMQ��5WZGPI�pzp�pzp�p6p�pzp�pzp�p6p�pzp�pzp6p�pzp�p�p6pzp�pzp�p6pç�Z�
ØHpgØHpg� ÊsGJWHUPU,tDQAd�NRSVWZYDUvp�pzp�pzpzpzp�pzp�p6p�pzp�pzp�p6p�pzp�pzp6p�pzp�p�p6pzp�pzp�p6pç�Z¬ØHpgØHpgØ tDbDSVYx¢�}¡YDoDQAbnQAYDoDQAY�Nz}ÈY�N�QAGJFHd�NRSVWZY pzpzpzp�pzp�p6pzp�p�pzp6p�pzp�pzp�p6p�pzp�pzp��Z¬ØHpgØHpgÙ tDbDSVYx¢�E5QAbnQAYDoDQAY�Nz}ÈY�N�QAGJFHd�NRSVWZYDUapzp�pzp�p6p�pzp�pzp�p6pzp�pzp�p6p�pzp�pzpzpzp�p��HË
ØHpgØHpg¬ ÊsWZK"fDSVYDSVYD_{N�]DQ6Ú{QAUPjD^�N�U�WH[$»�WZGPQ!qs]DFZY.q��6W"Æe^VQAK�QAY�NRU p6p�pzp�pzp6p�pzp�p��H�ØHpgØHpgË »�W�oDQA^*}¡YDoDQAb�QAYDoDQAY&N6»�Q�N�]DW�oi[|WHG\NR]DQ6tDbDSgYx¢�E!QAb�QRYDoDQAY�Nz}¡Y�N�QAGJFHd�NRSVWZYDU�pzpzp�p��H×

ØHpgÙ è ± �1�vjDdA^VQAFZGs��WHGJKé��FHd�NRWHG.p�pzp�p6p�pzp�pzp6p�pzp�p�p6pzp�pzp�pzpzpzp�pzp�p6p�pzp�pzp�ØZÙ

 



ê ë Ó�ÐyÓ�ì�Á©?AÁ�@�ÞíÓ�@ ¾ BD@�¿�ÀîB�?A?AÁ�@�ï$Á©B�@�Cxð¹ñvò1ó/Á©@�Ñyì�Á�ÒÇ? Ý�ôÙHpÃ  Ì~WZ^VWZKMQ�NRQAGõpzpzp�pzp�pzpzpzp�pzp�p6p�pzp�pzp6p�pzp�p�pzp6p�pzp�pzpzpzp�pzp�p6p�pzp�pzp�ØZ®
ÙHpg� �vQAjxNRGPWZY.q$GJFHYDUPKTjxN�FON�SgWHY=E5WHbnQAoi¯zQAGJKMFZY�SgjDKö£`�{qsE�¯zQ « q�]DQAGPK�SVU`N�WZGPUÜpzp�pzp�p6p�Ù� ÙHpg�HpÃ  ÷vQAF�l
Sg^mc�E5WHb�QAo�tDQAKMSgdAWHYDoDjDd�NRWHG·p�p�p6pzp�pzp�p6p�pzp�pzpzpzp�pzp�pzpzpzp�pzp�Ù� ÙHpg�Hpg� ��FHfDGJSVdAFON�SgWHY p�pzp�p6p�pzp�pzpzpzp�pzp�p6p�pzp�pzp�p6pzp�pzp�p6p�pzp�pzpzpzp�p�ÙH�
ÙHpgØ E5Q�l�QA^gWHbDK�QAY�N6WZ[�N�]DQ!��Sg��Ì~WH^gWHK�Q�N�QAG�FON�F�tDjDGP[|FZdAQz�*FZf�WZGPFON�WZG`crpzp�pzp6p�pzp�pzp�p6p�ÙZØÙHpgÙ Ä/SV^gW2N�Ú,jDYDUsFONXF"tD]�FZ^V^gW��øE!QAbxNR]�tDS�N�Qøpzp�pzpzpzp�pzp�pzpzpzp�pzp�p6p�pzp�pzp6p�pzp�p�ÙHØÙHpg¬ Ä/GPQA^gSVKMSgYDFHGycLu{YDoDQAGP_ZGPWZjDY�oi»�QAFHUPjDGPQAK�QAY�N©£`�6FZKMSgWHI&FO¢�GPjDYDÙ « pzp6p�p�pzp�p6pzp�pzp�p6p�ÙZË

Â ¾ B�@�¿�À�BD?A?RÁ©@�ï$Á�BD@�Cxð¹ñvò1ó/Á©@�Ñyì�Á�ÒÇ?�ÑyÒ�B ¾ Á�Á©ó3ù�Ò�ú$Á©@�û�@�Ó�Ï$Ò�ú�ükB�<�Ó�@�BD?RÓ�@�ý Â�þ
¬HpÃ  E5Q�N�QAd�NRWHGJU pzpzp�pzp�p6p�pzp�pzp�p6p�pzp�pzp6p�p�pzp�p6pzp�pzp�pzpzpzp�pzp�p6p�pzp�pzp�¬Z�¬HpÃ 2pÃ  uvYDoDQAGJ_HGJWHjDYDo.�*FZfnWZGPF2NRWHGyc�F2N��6FZKMSVWZI&F�»�SVYDQ6p�pzp�p6p�pzp�pzp6p�pzp�pzp�p6p�¬Z�

¬HpÃ 2pg� ÊsGycnWZ_HQAYDSgdAU,p�pzp�p6pzp�pzp�p6p�pzp�pzpzpzp�pzp�pzpzpzp�pzp�p6p�pzp�pzp6p�pzp�p�¬� ¬HpÃ 2pgØ tD]DSVQA^goDU�p6p�pzp�p�p6pzp�pzp�pzpzpzp�pzp�p6p�pzp�pzpzpzp�pzp�p6pzp�pzp�pzpzpzp�p�¬� ¬HpÃ 2pgÙ E5F2NRF�º{dAÿ�jDSVUPS�N�SgWHYitxc
U`N�QAK pzpzpzp�pzp�p6p�pzp�pzp6p�pzp�p�pzp6p�pzp�pzpzpzp�p�¬HÙ
¬HpÃ 2pg¬ Æe^gQAd�N�GJWHYDSgdAUep�pzp�p6p�pzp�pzp6p�pzp�pzpzpzp�pzp�p6p�pzp�pzp�p6p�pzp�pzp6p�pzp�p�¬Z¬¬HpÃ 2pgË �*SV��Ì~WZ^VWZKMQ�NRQAG�ºvGJGPF�cÜp�pzp6p�pzp�pzpzpzp�pzp�p6p�pzp�pzp�p6p�pzp�pzp6p�pzp�p�¬Z×¬Hpg� q�QAd�]DYDSVÿ�jDQAU�[|WHG��*W��çÌ~FZdOI�_ZGPWZjDYDo�FZYDo��*W��çq�]DGPQAUP]DWH^go.»�QAFHUPjDGJQAKMQAY�N�p6pzp�pzp�p6p�ËZÙ
¬Hpg�HpÃ  }¡YDYDQAGstD]�SgQA^Voøpzp�p6pzp�p�pzp6p�pzp�pzpzpzp�pzp�pzpzpzp�pzp�p6p�pzp�pzp6p�pzp�p�ËHÙ¬Hpg�Hpg� tDjDUPbnQAYDoDSgY�_!NR]DQ6Ì~WZ^VWZKMQ�NRQAGsºvGPGJF�c���S�N�]��6Q�l
^VFZG�ÊsWZGPoDUTp�p6p�pzp�pzp6p�pzp�p�ËZ×
¬Hpg�HpgØ Ês]DQAK�SVdAFZ^ÇÆÇN�d�]DSVYD_�WZ[�N�]DQz�*Sg�ÊsGyc
U`NRFH^VUapzpzpzp�pzp�p6p�pzp�pzpzpzp�pzp�p6pzp��ZØ¬Hpg�HpgÙ Ú,FHoDWZY.ÄejDGJ_HQ p�pzp�pzp�p6p�pzp�pzpzpzp�pzp�p6pzp�pzp�pzpzpzp�pzp�p6p�pzp�pzp��ZÙ¬HpgØ »�QAFHUPjDGJQAKMQAY�NRU�p�pzp�pzpzpzp�pzp�p6p�pzp�pzp�p6pzp�pzp�p6p�pzp�pzpzpzp�pzp�p6p�pzp�pzp��ZË

¬HpgÙ E5Q�N�QAd�NRWHGsÚ,QAUPb�WZYDUPQ p�pzpzpzp�pzp�pzpzpzp�pzp�p6p�pzp�pzp6p�p�pzp�pzp6p�pzp�pzpzpzp�p��H�¬HpgÙHpÃ  Ì~WZ^VWZKMQ�N�QAGstDSg_HYDFZ^VU{pzp�pzp�p6p�pzp�pzp�p6p�pzp�pzpzpzp�pzp�p6pzp�pzp�pzpzpzp�p��H�¬HpgÙHpg� Ì~SgFHU,Ê�jDGPGJQAY�NzFZYDo�tDSg_HYDFH^gU,WZ[�NR]DQzE5Q�N�QAd�NRWHGJU pzp�pzp�pzpzpzp�pzp�p6p�pzp�pzp��Z�
¬HpgÙHpgØ ÊsFZ^VSgfDGPFON�SgWHY p6p�pzp�pzpzpzp�pzp�pzpzpzp�pzp�p6pzp�p�pzp6p�pzp�pzp�p6p�pzp�pzp�®Z�¬HpgÙHpgÙ ÆeYDQAGJ_2c�Ú,QAUPWH^VjxNRSVWZY pzpzpzp�pzp�p6p�pzp�pzpzpzp�pzp�pzp6p�pzp�p�p6pzp�pzp�p6pç®ZË
¬HpgÙHpg¬ txN�FZfDSV^gSmN�c�WH[�NR]DQ6Ì~WZ^VWZKMQ�NRQAGPU6pzp�pzp6p�pzp�pzp�p6p�pzp�pzpzpzp�pzp�p6p�pzp�pzp�®ZË

� ;=Ò$BDÐyý1>RÑ`>MB�Ò�ú���Á©>RÏ$Ðy?R> Ô�þ
ËHpÃ  q�GJSV_Z_HQAG~FZYDo.��SmNJN�SgYD_øp6p�pzp�pzpzpzp�pzp�pzpzpzp�pzp�p6pzp�p�pzp6p�pzp�pzp�p6p�pzp�pzp�×Z�ËHpÃ 2pÃ  q�GPSg_H_ZQAGvpzpzpzp�pzp�pzpzpzp�pzp�p6pzp�pzp�p6p�pzp�pzp�p6p�pzp�pzpzpzp�pzp�p6pzp�×H�

ËHpÃ 2pg� ��SmNJN�SgY�_ pzpzp�pzp�p6pzp�pzp�p6p�pzp�pzpzpzp�pzp�pzpzpzp�pzp�p6p�pzp�pzp6p�pzp�p�×H�ËHpg� Æ1l�QAY�N6tDQA^VQAd�NRSVWZY pzp�pzp�p6pzp�p�pzp6p�pzp�pzpzpzp�pzp�pzpzpzp�pzp�p6p�pzp�pzp6p�pzp�p�×HØËHpg�HpÃ  �vWZSVUPQzÆ/^VSgKMSgYDF2NRSVWZY¸pzp�p6pzp�pzp�p6p�pzp�pzpzpzp�pzp�pzpzpzp�pzp�p6pzp�pzp�p6p�×ZØ
ËHpg�Hpg� q�GPSg_H_ZQAG�FHYDoiÆÇl�QAY�N6tDQA^gQAd�N�SgWHY�Æ��MdASgQAYDd�c p�p6pzp�pzp�pzpzpzp�pzp�p6p�pzp�pzp�×Z¬ËHpg�HpgØ »�jD^mNRSm¢�÷vS�N�ÊsjxNrpzpzpzp�pzp�pzpzpzp�pzp�p6p�pzp�pzp6p�p�pzp�pzp6p�pzp�pzpzpzp�p�×H�

ËHpgØ Ú,QAUPjD^mNRUvp�pzp�p6p�pzp�pzpzpzp�pzp�p6p�pzp�pzp�p6pzp�pzp�p6p�pzp�pzpzpzp�pzp�pzpzpzp�pzp�×Z�ËHpgØHpÃ  ��SVYDFZ^*tDFZKMbD^gQ pzp�pzpzpzp�pzp�p6pzp�pzp�p6p�pzp�pzp�p6p�pzp�pzpzpzp�pzp�p6p�p�×H�ËHpgØHpg� �6fxN�FZSVYDQAo�tDbnQAd�N�GJFõp�pzp�pzp6p�pzp�pzpzpzp�pzp�p6p�pzp�pzp�p6p�pzp�pzp6p�p�pzp� O�H�
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ËHpgØHpgØ �vQAjxNRGPFZ^VSgYDW2¢��vjDdA^gQAjDU,�*SVK�SmNRU,¤ §©¨&ä p�pzp�pzpzpzp�pzp�pzp6p�p�pzp�p6pzp�pzp�p6p/ 2�Z�ËHpgØHpgÙ ¤ §�¨xª �*SgKMS�N�U���S�N�].Ê�WHY�l�QAY�N�SgWHYDFZ^
»�Q�N�]DW�oõp�pzp�pzpzpzp�pzp�p6p�pzp�pzp�p6p�p\ 2�ZÙËHpgØHpg¬ ¤ ¥� ��SgKMS�N�U���S�N�]��vQ��ø»�Q�N�]DW�o p�pzp�p6p�pzp�pzp�p6pzp�pzp�p6p�pzp�pzpzpzp�p\ 2�Z¬
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U`N�FZ^VU=p�pzpzpzp�pzp�p6pzp�pzp�p6p�pzp�pzp�p6p�pzp�pzp� H OÙ�HpÃ 2pÃ  uvGJFHYDSgjDKhFZYDo�q�]DWHGJSVjDKÖSgY"NR]DQz�*SV�¸ÊsG`cnU`N�FH^gU�p6p�pzp�pzpzpzp�pzp�p6p�pzp�pzp� Z 2Ù

�HpÃ 2pg� Ä�W2N�FZUPUPSVjDKéSgY�NR]DQ6�*Sg��ÊsG`cnU`N�FH^gUrp6p�pzp�pzpzpzp�pzp�p6p�pzp�pzp6p�p�pzp�pzp6p/ H O®�HpÃ 2pgØ q�GPS�N�SgjDKÜSVYTN�]DQ6�*SV�Ê�G`c
U`NRFH^gU p�pzp6p�p�pzp�p6pzp�pzp�pzpzpzp�pzp�p6p�pzp�pzp� Z 2×�Hpg� Ì~FZdOI�_ZGPWZjDYDo�[�GPWZKÜ�6jZNRUPSVoDQ pzpzpzp�pzp�p6p�pzp�pzpzpzp�pzp�pzp6p�p�pzp�p6pzp�pzp�p6p/ 2�Z�
�Hpg�HpÃ  ÊsGyc
U`N�FZ^Ç÷vWZ^VoDQAG�FZY�o�}¡YDYDQAG�tD]DSVQA^Vo pzp�pzp6p�pzp�pzpzpzp�pzp�p6p�pzp�pzp�p6p�p\ 2�Z��Hpg�Hpg� ºvK"fDSVQAYRN6�vQAjxNRGPWZYÛp�pzpzpzp�pzp�p6p�pzp�pzpzpzp�pzp�pzp6p�p�pzp�p6pzp�pzp�p6p/ 2�ZØ
�Hpg�HpgØ ºvK"fDSVQAYRN6¯zFZKMK�FMFHYDoiÌ~Q�N�FMÚ,F�c
U pzp�pzpzpzp�pzp�p6p�pzp�pzp6p�pzp�p�pzp6p/ 2�ZÙ�Hpg�HpgÙ ¯zFZKMK�F�FZYDo�Ì~Q�NRFMÚ,F�c
Us[|GJWHK�NR]DQzÚ,FZoDWHYi¯zFHUrpzp�p6p�pzp�pzp6p�p�pzp�pzp6p/ 2�ZÙ�Hpg�Hpg¬ ÊsWZUPKMSgdzÚ,F�c�»�jDWZY pzpzp�pzp�p6pzp�p�pzp6p�pzp�pzpzpzp�pzp�pzpzpzp�pzp�p6p�p\ 2�ZÙ

�HpgØ tDjDK�KMFZG`c pzp�p�p6pzp�pzp�p6p�pzp�pzpzpzp�pzp�pzpzpzp�pzp�p6pzp�pzp�p6p�pzp�pzpzpzp�p\ 2�ZÙ
ô � Ï$?AÏ$@�Á��z@�Ó�>�ó�Á©C�?A> ½HÍ �®HpÃ  ��jDGyN�]DQAG~Ì~FZd2I�_ZGPWZjDYDoiÚ,QAoDjDd�NRSVWZY p�pzp�pzpzpzp�pzp�p6pzp�pzp�p6p�pzp�pzp�p6p�pzp�pzp� 2�Z�®Hpg� »�QAFHUPjDGJQAKMQAY�NRU\�zSmNR]��~NR]DQAGs»�FON�QAGJSVFZ^VU,pzp�pzp�pzp6p�p�pzp�p6pzp�pzp�p6p�pzp�pzpzpzp�p\ 2�Z�

®HpgØ Ì~FZdOI�_ZGPWZjDYDo�Ú,QAoDjDd�NRSVWZY"�zSmN�]�ºvd�NRSml�Q6tD]DSgQA^Vo pzp6p�pzp�pzpzpzp�pzp�pzpzpzp�pzp�p6p�p\ 2�Z�®HpgÙ E5SVGJQAd�N�SgWHYDFZ^ÇE!Q�NRQAd�N�WHGJULpzp�p6p�pzp�pzpzpzp�pzp�pzp6p�pzp�p�p6pzp�pzp�p6p�pzp�pzpzpzp�p\ 2�Z®
®HpgÙHpÃ  ºvY&NR]DGPFZdAQAYDQ!E5Q�NRQAd�N�WHG�p�pzp6p�pzp�pzpzpzp�pzp�p6p�pzp�pzp�p6p�pzp�pzp6p�pzp�p� O�H®®HpgÙHpg� »�Äe¯zÊ�¢�qsÄeÊ¶E5Q�N�QAd�NRWHG pzp6p�pzp�p�p6pzp�pzp�p6p�pzp�pzpzpzp�pzp�pzp6p�p�pzp� O�H×
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��Ï$Ò�>MBD?��·BDì�ÑyÓ�¿DB�a<$>RÁ©@��DB�?AÓ�@�ý ½HÝ�êºvpÃ  �6FHK�SVWZI&F2¢�GJjDY* Lpzp�pzp6p�pzp�pzpzpzp�pzp�p6p�pzp�pzpzpzp�pzp�pzp6p�p�pzp�p6pzp�pzp�p6p/ 2ØZÙ

ºvpÃ 2pí  Ú{jDYiE5F2NRF�WZ[��6FZKMSgWHI�F2¢�GJj�Y*  pzp�pzp�p6p�pzp�pzp6p�pzp�p�pzp6p�pzp�pzpzpzp�p\ 2ØHÙºvpÃ 2pV� Ú{jDYitDjDKMK�FHGycLWZ[��6FZKMSgWHI�F2¢�GPjDY* �pzp�p6p�pzp�pzp6p�pzp�p�pzp6p�pzp�pzpzpzp�p\ 2ØHÙºvpg�É�6FHK�SVWZI&F2¢�GJjDYD�¹pzp�pzp6p�pzp�pzpzpzp�pzp�p6p�pzp�pzpzpzp�pzp�pzp6p�p�pzp�p6pzp�pzp�p6p/ 2ØZ¬
ºvpg�Hpí  Ú{jDYiE5F2NRF�WZ[��6FZKMSgWHI�F2¢�GJj�YD� pzp�pzp�p6p�pzp�pzp6p�pzp�p�pzp6p�pzp�pzpzpzp�p\ 2ØH¬ºvpg�HpV� Ú{jDYitDjDKMK�FHGycLWZ[��6FZKMSgWHI�F2¢�GPjDYD��pzp�p6p�pzp�pzp6p�pzp�p�pzp6p�pzp�pzpzpzp�p\ 2ØHËºvpgØÉ�6FHK�SVWZI&F2¢�GJjDYDØ¹pzp�pzp6p�pzp�pzpzpzp�pzp�p6p�pzp�pzpzpzp�pzp�pzp6p�p�pzp�p6pzp�pzp�p6p/ 2ØZË
ºvpgØHpí  Ú{jDYiE5F2NRF�WZ[��6FZKMSgWHI�F2¢�GJj�YDØ pzp�pzp�p6p�pzp�pzp6p�pzp�p�pzp6p�pzp�pzpzpzp�p\ 2ØHËºvpgØHpV� Ú{jDYitDjDKMK�FHGycLWZ[��6FZKMSgWHI�F2¢�GPjDYDØ�pzp�p6p�pzp�pzp6p�pzp�p�pzp6p�pzp�pzpzpzp�p\ 2ØHË

ºvpgÙÉ�6FHK�SVWZI&F2¢�GJjDYDÙ¹pzp�pzp6p�pzp�pzpzpzp�pzp�p6p�pzp�pzpzpzp�pzp�pzp6p�p�pzp�p6pzp�pzp�p6p/ 2ØZËºvpgÙHpí  Ú{jDYiE5F2NRF�WZ[��6FZKMSgWHI�F2¢�GJj�YDÙ pzp�pzp�p6p�pzp�pzp6p�pzp�p�pzp6p�pzp�pzpzpzp�p\ 2ØHËºvpgÙHpV� Ú{jDYitDjDKMK�FHGycLWZ[��6FZKMSgWHI�F2¢�GPjDYDÙ�pzp�p6p�pzp�pzp6p�pzp�p�pzp6p�pzp�pzpzpzp�p\ 2ØHË
ºvpg¬É�6FHK�SVWZI&F2¢�GJjDYD¬¹pzp�pzp6p�pzp�pzpzpzp�pzp�p6p�pzp�pzpzpzp�pzp�pzp6p�p�pzp�p6pzp�pzp�p6p/ 2ØZ�
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ºvpg¬Hpí  Ú{jDYiE5F2NRF�WZ[��6FZKMSgWHI�F2¢�GJj�YD¬ pzp�pzp�p6p�pzp�pzp6p�pzp�p�pzp6p�pzp�pzpzpzp�p\ 2ØH�ºvpg¬HpV� Ú{jDYitDjDKMK�FHGycLWZ[��6FZKMSgWHI�F2¢�GPjDYD¬�pzp�p6p�pzp�pzp6p�pzp�p�pzp6p�pzp�pzpzpzp�p\ 2ØH�
ºvpgËÉ�6FHK�SVWZI&F2¢�GJjDYDË¹pzp�pzp6p�pzp�pzpzpzp�pzp�p6p�pzp�pzpzpzp�pzp�pzp6p�p�pzp�p6pzp�pzp�p6p/ 2ØZ�ºvpgËHpí  Ú{jDYiE5F2NRF�WZ[��6FZKMSgWHI�F2¢�GJj�YDË pzp�pzp�p6p�pzp�pzp6p�pzp�p�pzp6p�pzp�pzpzpzp�p\ 2ØH�ºvpgËHpV� Ú{jDYitDjDKMK�FHGycLWZ[��6FZKMSgWHI�F2¢�GPjDYDË�pzp�p6p�pzp�pzp6p�pzp�p�pzp6p�pzp�pzpzpzp�p\ 2ØH®
ºvpg�É�6FHK�SVWZI&F2¢�GJjDYD�¹pzp�pzp6p�pzp�pzpzpzp�pzp�p6p�pzp�pzpzpzp�pzp�pzp6p�p�pzp�p6pzp�pzp�p6p/ 2ØZ®ºvpg�Hpí  Ú{jDYiE5F2NRF�WZ[��6FZKMSgWHI�F2¢�GJj�YD� pzp�pzp�p6p�pzp�pzp6p�pzp�p�pzp6p�pzp�pzpzpzp�p\ 2ØH®ºvpg�HpV� Ú{jDYitDjDKMK�FHGycLWZ[��6FZKMSgWHI�F2¢�GPjDYD��pzp�p6p�pzp�pzp6p�pzp�p�pzp6p�pzp�pzpzpzp�p\ 2ØH®
ºvpg®É�6FHK�SVWZI&F2¢�GJjDYD®¹pzp�pzp6p�pzp�pzpzpzp�pzp�p6p�pzp�pzpzpzp�pzp�pzp6p�p�pzp�p6pzp�pzp�p6p/ 2ØZ×ºvpg®Hpí  Ú{jDYiE5F2NRF�WZ[��6FZKMSgWHI�F2¢�GJj�YD® pzp�pzp�p6p�pzp�pzp6p�pzp�p�pzp6p�pzp�pzpzpzp�p\ 2ØH×

ºvpg®HpV� Ú{jDYitDjDKMK�FHGycLWZ[��6FZKMSgWHI�F2¢�GPjDY* �pzp�p6p�pzp�pzp6p�pzp�p�pzp6p�pzp�pzpzpzp�p\ 2ØH×ºvpg×É�6FHK�SVWZI&F2¢�GJjDYD×¹pzp�pzp6p�pzp�pzpzpzp�pzp�p6p�pzp�pzpzpzp�pzp�pzp6p�p�pzp�p6pzp�pzp�p6p/ 2ØZ×ºvpg×Hpí  Ú{jDYiE5F2NRF�WZ[��6FZKMSgWHI�F2¢�GJj�YD× pzp�pzp�p6p�pzp�pzp6p�pzp�p�pzp6p�pzp�pzpzpzp�p\ 2ØH×
ºvpg×HpV� Ú{jDYitDjDKMK�FHGycLWZ[��6FZKMSgWHI�F2¢�GPjDYD×�pzp�p6p�pzp�pzp6p�pzp�p�pzp6p�pzp�pzpzpzp�p\ 2ØH×
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h ¦ k ¬Wx� 'y¹ 2� ¨

� x £P OpV� «
E!QAYDUPS�N�SgQAU,oDSVUPdAjDUPUPQAo�FZfnW�l�Q!FZGPQ6UPj�K�KMFZGPS¬«AQAo�SgY.q�FZf�^gQ� 2pÃ 2p

h/à  
h ������ �ZpV�Z®

h�¢ £�� o ²�¤ £�¥ �ZpV�Z�HÙ
h ¦ ¬Wx� 'y� O� ¨ �

q\FZfD^VQ� Opí Oá,»�F2NJN�QAG�oDQAYDUPS�N�SgQAU,SVYTN�]DQ6jDYDSml�QAGPUPQWRg TSVp

qs]DQAGJQA[|WHGJQA�$ÿ©j�S�N�QzF�[�Q��æbDFZG`NXWH[�N�]DQ�K�F2NJN�QAG,oDQAYDUPSmNÈc�SVU{jDYDWHfDUPQAGylnQAo.FZYDo·SgU{GPQA[|QAGJGPQAoMNRW�FHU/N�]DQ
oDFHGJIaKMF2NJN�QAGJpvq�FHI©SVYD_!NR]�Q~lDFH^gjDQAUsSgY.q�FHfD^gQ� Opí O�(N�]DQ�oDFZGPIaKMFONPNRQAG,oDQAYDUPS�NJc�h  SVUsQRU`NRSVK�F2NRQAoMN�WMf�QF2N�^gQAFHU`Nz�ZpV�Z¬Hp��WHG�NR]DQ6oDQ�NRQAd�N�SgWHY�WH[�oDFHGJI=K�F2NJN�QAGJ�ÇSmNzSgU,SVK�b�WZG`NRFHY&NµN�WMI�YDW��9NR]DQ6oDQAYDUPSmNÈc�WZ[�NR]DQ6oDFZGPIaKMFONPNRQAG
FHGJWHjDYDoMjDUPp~qs]DQ,^gW�dAFH^�oDFZGPIT]DFH^gW�oDQAYDUPS�NJc=SgUeQAU`N�SgKMFON�QAo�[�WHG/UPQ�lnQAGJFH^D_ZFH^gFHd�NRSVd,]DFZ^VWzK�W�o�QA^gUeFZYDo6N�]DQ�cFHGJQzUPjDK�KMFHGJS«AQAoiSVY�q$FHfD^gQ� OpV�ARm�YSVp}¡Y�N�]DSgU/N�]DQAUPSgU��(�!QµN�FZI©Q!�HpgØH¯zQ�°Td ¨D± dAK ¨�z [�WHGsdAFH^gdAjD^VFON�SgWHYDU{UPSgYDdAQ�N�]DSgU,SgU,jDUPQAo.FHU\N�]DQzU`NRFHYDoDFZGPolDFH^gjDQ5f�c�KMFZY�c�oDFHGJI�KMFONPNRQAG,UPQAFZGPd�]�Q��
b�QAGPSgKMQAY&NRUPp

���¯® � �"!$# % �'&(&*)+!-°g�"±�²´³�²��'&*);µ
qs]DQAGJQXFHGJQsNÈ�!W!NJc
b�QAUvWZ[�oDFHGJIiK�F2NJN�QAGvdAFZYDoDSVoDFON�QAUPá5fDFZG`cnWZYDSVd6FHYDo�YDWZYx¢�fDFHG`c�WZYDSVd�dAFZYDoDSVoDF2NRQAUPp���Q��Sg^V^ÇoDQAUPdAGJSVf�Q�N�]DQ![|QAFON�jDGJQAU,WH[�NR]DQAU�Q~NÈ�5W5NÈc
b�QAU�WH[$dAFHYDoDSgoDF2NRQAUsSgY�N�]DSgUsUPQAd�NRSVWZY�p

Ë



l  R�¯zQ�°"d ¨D± dAK ¨�z S ]DFH^gWMKMW�oDQA^
�Wx ØHÙ ´ �Xxg�Z� U`N�FZYDoDFHGPo�]DFH^gW.£¶UDFONPNRQAYDSVYD_Yk �Wx ¬zá�  «�Wx �H× ´ �XxgË�  UPbD]DQAGPSVdAFZ^Ç]DFH^gW
�Wx Ë�  ´  TxgØ UDF2NJN�QAYDQAo.]DFZ^VW

q\FZfD^VQ� OpV�Zá,E5FHGJI�KMFONPNRQAG,oDQAYDUPS�N�SgQAU l  [�WHG�lDFZGPSgWHjDU�U�]DFZb�QAUsWH[�N�]DQ6_HFZ^VFZd�N�Sgd6]DFZ^VW·R��XSgp

465�Z�5�4 ¸¹B$>Ad`G6HIE�P.º�BCHIN;E�NIBCDF<?:
qs]DQAGJQMFZGPQ5NJ�5WiK�FHSgYi�!F�c
UµN�W�QAU`N�SgKMFON�Q!NR]DQMoDQAYDUPSmN�c¸WH[*NR]DQMfDFHGyc�WZYDSVd"oDFHGJI�K�F2NJN�QAGJp·�6YDQMSgU�NR]DQWHfDUPQAGylDF2NRSVWZY�WH[�N�]DQs»�º{UPU�S�lnQsÊsWZKMbDFHd�Nv÷vFZ^VW��6fF»�QAd�NRU�£y»�º,Ê�÷v�6U « FHYDozNR]DQ{W2NR]DQAGkSgU*N�]DQ,Ì~SV_�Ì~FHYD_�vjDdA^gQAWHU`c
Y�N�]DQAUPSVU�£yÌ~Ì~� « FZYDo"NR]DQzWHfDUPQAGyl(F2NRSVWZY�WZ[�N�]DQzFZfDjDYDoDFHYDdAQ!WH[$^VSg_H]�NzQA^VQAK�QAY�NRU�p
¼ �6fDUPQAGylDF2NRSVWZYDU�WZ[�»�ºsÊs÷v�6U»�ºvUPUPSml�QXÊsWZKMbDFZd�N�÷vFZ^VW��6f�»ÈQAd�N�U�£`»�ºsÊs÷v�6U « FHGJQvNR]DWHjD_Z]�N{N�W=f�QT_HW�W©o�dAFHYDoDSgoDF2NRQAU!WZ[1N�]DQoDFZGPI�KMFONPNRQAG�FHYDo=WZfDU�QAGylDF2NRSVWZYDU�WZ[�»�ºsÊs÷{�6U�]DF�l�Q5fnQAQAYib�QAGJ[|WHGJKMQAoi[|WZG�c�QAFZGPUPp�»�WHU`N6bDGJWHfx¢FZfD^VQ·dAFZYDo�SgoDF2NRQAU=[�WHG6N�]DQ·»�º,Ê�÷v�6U�FHGJQ·^VSg_H]�N�fDGJW���Y¹ox�6FHGJ[|U6��S�N�]�K�FHUPUPQAUaU�K�FH^g^VQAG6N�]DFZY�Xxg�Z®H»\½\pvq�]DQJc�FZGPQzK�FHoDQ�WZ[$]�c
oDGJWH_ZQAY.FHYDo�]DQA^VSgjDKhFZYDoMNR]DQRSgG\N�QAK�bnQAGJF2NRj�GJQzYDQ�l�QAGsf�QAdAWZKMQ
]DSg_H]·QAYDWZjD_H]"N�W�SV_ZYDSmNRQsN�]DQ�]�c
oDGPWZ_HQAY�[|jDUPSVWZYDp5qs]DQAGJQA[|WHGJQ�NR]DQ�c�»�jDU`NXGPFZoDSVFON�Q�l�QAG`c��6QAFHI�^�c�SVYNR]DQzSgY�[�GPFZGPQAo·oDjDQ~N�W!N�]DQz_HGJF�lnSmNRF2NRSVWHYDFZ^1dAWHY�N�GJFHd�NRSVWHYDp,�6^Vo�ox�!FHGP[�UP�*YDQAjxNRGPWZY.U`N�FZGPU{FZYDo.fD^gFHd�I]DWZ^VQAU~FHGJQµNR]DWHjD_Z]�NkN�W"f�Q5W2NR]DQAG~dAFHYDoDSgoDF2NRQAU�[�WHG~»�ºsÊs÷v�6UPp~}¡[*FX»�º,Ês÷v�îbDFZUPUPQRU�l�QAG`c·dA^gWHUPQ
NRW5N�]DQ!^VSgYDQzWZ[�NR]DQ6UPSg_H]�N�N�W5NR]DQ6fDFZd2I�_ZGPWHjDYDo=U`N�FZGP��N�]DQ!^VSg_H]&N6WZ[�N�]DQ!U`N�FZG,SgUsFZKMbD^gSVãDQAoif�c�N�]DQ_ZGPF�l
S�N�FON�SgWHYDFZ^1KMSgdAGPWZ^VQAYDUPSVYD_Zp�»�ºsÊs÷{�çbDGJW¾»�QAd�NpRm®YS1WHfDUPQAGylnQAoXN�]DQ!^VSg_H]&N!dAjDG`l�QAUsWZ[$®ZpV¬MK�SV^g^VSgWHY
U`NRFHGPU�SgY.N�]DQ��*FZGP_ZQ�»�FH_ZQR^g^VFZYDSVd�Ê�^VWZjDo�FHYDo [�WHjDYDo ®.dAFHYDoDSVoDFON�QAUXSgY��HpgØ�c�QAFHGJUPpLq�]DWHjD_Z] ®dAFZYDoDSVoDFON�QAU{FHGJQXSVY.Q��
dAQAUPU{WH[�Q��
b�QAd�N�QAo�fDFZdOI�_ZGPWZjDYDo.FZGPSgU�SgYD_a[�GPWZKøNR]DQ�I�YDW���Y�U�NRQA^V^gFHG,bnWZbDjx¢^gF2NRSVWZYDU��©N�]DQ�c·FZGPQ5YDW2NkN�]DWZjD_H]�NµNRWT[|WZGPK N�]DQvUPjDfDU`N�FZY&N�SgFH^�[|GJFHd�N�SgWHYaWZ[DN�]DQv_ZFH^gFHd�NRSVd5oDFHGJIM]DFH^gWHp
q�]DQ!dAFZYDoDSVoDFON�QAU~]DFOl�Qv^gWHYD_vNRSVK�QAUPdAFH^gQAU�WZ[~ /N�WTË"KMWZY�NR]DU��©��]DSgdO]aSVYD[�QAG$N�]DQ!KMFZUPU�QAU~WH[ÇFHfnWZjxN�Xxg¬X¿´½FZYDo�N�]DQAUPQ!WHf=»�QAd�NRUsFZGPQz^gSVK�SmNRQAo"NRWM[|WHGJKÜ^VQAUPU\N�]DFHYiØXÀÖWZ[�NR]DQ6]DFZ^VWMK�FHUPUPp
¼ ÌµÌ~��FZYDo"NR]DQz�6fDUPQAG`l�F2N�SgWHYiWH[�NR]DQzºvfDjDYDoDFZYDdAQ6WZ[��*Sg_H]�NzÆe^VQAK�QAY�NRUPp
q�]DQvÌ~SV_XÌ~FHYD_X�vjDdA^VQAWZU`c
Y�NR]DQAU�SgU�£`Ì~Ì~� « Q��nbD^VFZSVYDU�N�]DQvQAFZGP^�c·jDYDSml�QAGPUPQ{jDb�NRWTWZY�QvUPQAdAWZYDo��6QA^g^FZYDo�bDGJQAoDSVd�NRU\N�]DQ!FHfDjDYDoDFZYDdAQ6WZ[�^VSg_H]�N!QA^VQAK�QAY�N�UPá ¡ ÷vQÂÁ z ÷vQÂÁ ± ÷v�1FZYDoLÃJ��S
f&c·WHYDQ!bDFHGJFHK�Q�N�QAGJá
Ä �DN�]DQzfDFZG`c�WHYx¢�NRW2¢�bD]DW2NRWHYiGPFON�SgWH�D��]DQAGJQ Ä k �Z�HØ"y� 2� ¨ ��à hMÅÇ£�t5à u  O�H� « ± Rm×YSVpv�6fDUPQAGylDF2NRSVWHYDU�WH[NR]DQ6E;ÆH÷îGPFON�SgW�FHYDo ¡ ÷{Q6FZfDjDYDoDFHYDdAQzGJQAU`N�GJSVd�N Ä SVY�N�W{NJ�5WTGPQA_ZSVWHYDUsFHU�U�]DW��zYiSgY.Æeÿ©pz£P OpV® « p

Ä � £P Txg� ´ �Wx ® « y� O� ¨ ��à Á�£yÙWx � ´ ËWx Ø « y¹ 2� ¨ ��à £P OpV® «
q�]�jDUsfDFZG`c�WHY=oDQAYDUPSmN�c´h'ÅiFHGJQ![|WHjDYDo"N�W�]DF�l�QµNR]DQ�l(FZ^VjDQ

�Wx �� M��hMÅ��9�Wx �H¬Wx £P 2pg× «
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�6fDUPQAG`lDFON�SgWHYDU~WH[�NR]�Q!»�º{Ê�÷v�6U~FHYDoTN�]DQ!Ì~Ì~� fnW2NR]iSVYDoDSVdAFON�Q~N�]DFONzfDFHGyc�WZYDSVd5oDFHGJI�KMFONPNRQAG,dAFZYDoDSm¢oDF2NRQAUedAWZYDU�SgU`N{U�WZKMQ{bDFZG`N{WZ[�NR]DQ,oDFZGPITKMFONPNRQAGP�HN�]DWZjD_H]�F�UPjDfDU`N�FZY�NRSVFZ^DbDFHGyNvWZ[
oDFZGPI"KMFONPNRQAG/SVUÇNRFHIHQAY
f�c�NR]DQ6YDWZYx¢�fDFHGycnWHYDSgd5oDFHGJI=K�F2NJN�QAGJp
465�Z�5�Z ÇÈG�HIÉ�¸ÊBC>Ad*G�HIE�P.º�B$H;NIE�N;B$DF<O:
ºv^�N�]DWZjD_H] UPWHK�Q�WH[$N�]DQ�fDFZG`c�WHYDSgd�dAFHYDoDSgoDF2NRQAUT]DF�l�Q�f�QAQRYr[|WHjDYDo.NRW�W�dAdAjDb�c�F·bDFZG`NaWH[$N�]DQ�oDFHGJI
KMFONPNRQAGP�©�6Q,U�NRSV^g^nYDQAQAoaWON�]DQAGkdAFHYDoDSgo�FON�QAUµ[|WZG`h ������ k9�Wx �H®Zp��vWHYx¢�fDFZG`c�WHYDSgd{oDFHGJIMK�F2NJN�QAGkdAFHYDoDSVoDFON�QAUdAFHY�f�QsdA^gFHUPUPSVãDQAo�SVY�N�WµNR]DQ~]DW2N,oDFZGPIXKMFONPNRQAG�£y÷vE!» « FHYDo5N�]DQ�dAWH^Vo"oDFZGPIXKMFONPNRQAG,£`Ê�E!» « oDQAb�QAYDoDSVYD_WHY6��]DQ�NR]�QAG1NR]DQ{oDFHGJI�K�F2NJN�QAGebDFHGyN�SgdA^VQAUÇ�6QAGPQ�GJQA^VF2NRSmlnSVU`N�Sgd{WZGkYDWZYDGPQA^gF2NRSml
SgU`N�Sgd{F2N/NR]DQ/N�SgKMQ/�z]DQAYzN�]DQ
]DWHGJS«AWZY�WH[nN�]DQXjDYDSml�QAGPUPQ�QAYDdA^gWHUPQAo�QAYDWHjD_Z]�KMFONPNRQAGeNRWa[|WZGPK Fa_ZFH^gF2��c©p�º{KMWZY�_zN�]DQAUPQTdAFHYDoDSgoDF2NRQAUP�YDQAjxN�GJSVYDWZUP�*FO�
SgWHYDUP�1FZY�o�YDQAjxN�GJFH^gSVYDWZUsFHGJQ�NR]DWHjD_Z]�N~NRWMfnQµN�]DQzK�WHU`NzbD^gFHjDUPSVfD^gQzWZYDQAU�RV O�XSVp
¼ �{QAjxN�GJSVYDWq�]DQvYDQAjxN�GPSgYDW"SgUµF"÷vE5» dAFZYDoDSVoDFON�QAp�ÆÇlnSVoDQAYDdAQAUµ[|WHG�N�]DQvWZU�dASg^V^gF2NRSVWZY=WH[ÇFON�K�WHUPbD]DQAGPSgdvYDQAjxN�GJSm¢YDWZU5bDGJQAUPQAY�NRQAo·f&ciNR]DQXtDjDb�QAGy¢��6FHK�SVWHI&FHYDoDQ�Ê�WH^g^VFHf�WHGJF2NRSVWZYORV Z TS�FHYDo�N�]DQXWZUPdASV^g^VFON�SgWHY�WH[\UPWH^gFHG
YDQAjxNRGPSgYDWHU~bDGPQAUPQAY&N�QAoaf�cMN�]DQ!tDjDb�QAGy¢��6FHK�SVWZIxFHYDoDQvÊ�WH^V^gFHf�WHGJF2NRSVWZYORV O�XS1FZYDoidAWZYDãDGPK�QAo�f�c�N�]DQtD�v� ÊsWZ^V^VFZfnWZGPFON�SgWHYORg 2ØYS,SgYDoDSVdAFON�Q�NR]DF2N�YDQAjxN�GJSVYDWHU�]DF�l�Q.K�FHUPUPp ºvUzN�]DQ.WON�]DQAG!NÈ�!WLdAFHYDoDS�¢oDFON�QAU�FHGJQ·KMQAGJQA^mc¶]�c
b�W2NR]DQJNRSVdAFZ^{bDFZG`NRSVdA^gQAUP�6YDQAjxNRGPSgYDWHU�FHGJQ�N�]DQ·WZYD^mc¶I©Y�W��zY¹YDWHYx¢�fDFZG`c�WHYDSgd
oDFZGPI�KMFONPNRQAGPp

qs]DQMFHYDSgU�WON�GJWHb�c�WZ[�NR]DQ�Ês»�Ì�UPj�bDb�WHGyN�UsNR]DQMÊ�E!»ÊRmÙYSV�ÇN�]DQAGJQA[|WHGJQA��NR]DQMW2NR]DQAG�N��5W�dAFZYDoDSVoDFON�QAU�FZGPQ
FH^gUPWMbDGPWZKMSgU�SgYD_�oDFHGJI=K�F2NJN�QAG�dAFZYDoDSVoDFON�QA�(N�]DWZjD_H]TN�]DQ�c�FHGJQ6f�W2NR]�WZYD^mc�]�c
b�WON�]DQ�N�SgdAFH^1bDFZG`NRSVdA^gQAUPp
¼ º/�
SVWZYq�]DQµF2�
SgWHYTSgU�Fv^VSg_H]�N�f�WHUPWHY"bDGJWHb�WHUPQAo"f�cMÄ�QAdAdAQAS�FHYDoÌË6jDSVYDY�Rg 2ÙYS(SgYi 2×Z�H�kNRW5UPWZ^ml�Q*N�]DQµU`NRGPWHYD_
ÍiÎ l
SVWZ^VFON�SgWHY¸bDGPWZfD^VQAK�p���SmNR]¸KMFZU�UTSgY�NR]DQiGJFHYD_ZQ=f�Q�NÈ�5QAQAYõ 2� ¨D± Q�°"d ¨D± FHYDo  O� ¨ � Q�°"d ¨D± �FO�
SVWZYadAFHY�f�QvFTÊ�E!»�p�tDQJl�QAGJFH^�UPQAFHGPd�]DQAUk[|WZG�N�]DQ,oDFHGJIMKMFONPNRQAGµFO�
SVWZYDUµ]DF�l�Q{f�QAQAYabnQAGP[�WHGJKMQAoWZG�FHGJQzjDYDoDQAG��6F�cCRV O¬H�� 2ËH�� 2�XSg�ÇfDjxN�N�]DQAGJQz]DFZUsYDW2N�f�QAQAY.F�b�WHUPSmNRSml�Q!GPQAUPjD^mNRp
¼ �{QAjxN�GJFH^gSVYDWq�]DQzYDQAjxN�GJFH^gSVYDWMSgU,F�U�jDb�QAGPU`c
K�KMQ�NRGPSgdzbDFZG`N�SgdA^VQzFHYDo�NR]DQz^gSV_Z]�NRQRU`NzYDQAjxNRGPFZ^VSgYDW�SgU,FMbDGPWZKMSgUPSVYD_
Ê�E!»ödAFHYDoDSVoDFON�QApsE5Q�N�FZSV^gUsFHGJQzoDQAUPdAGJSVf�QAo.SVY�tDQAd�N�SgWHYi�MFHYDoiØHp
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®���� Ï´% �"±�² Ï´ÐÑÏÓÒ
qs]DQ5¼gtxN�FZYDoDFHGPoa»�W�oDQA^V¼Ã£`tD» « WZ[(NR]DQ!QA^gQAKMQAY�N�FZG`c·bDFZG`NRSVdA^gQvbD]&c
UPSVdAUkSgU�FXYDWHYx¢�ºvf�QA^VSgFHY=_HFZjD_HQeNR]DQAWHGycfDFHUPQAo�WHYTN�]DQz_ZFHjD_ZQz_ZGPWZjDb.â$Ô�£yØ «¯Õ yrâ$Ô�£y� «�Ö y9ÔM£P  «¶× psºv^mNR]DWHjD_Z]�NR]DQ6tD»ÕSgU,F5lnQAGyc�UPjDdAdAQAU�UP[�jD^
N�]DQAWZG`c���]DSgdO]�oDQAUPdAGPSgfnQAUXFH^g^kQ��nbnQAGPSgKMQAY�N�FZ^eGJQAUPjD^mN�U,�zSmNR] F�UPjDGPbDGJSVUPSgYD_�FZdAdAjDGPFHd�c©�ÇN�]DQAGPQ�FZGPQ�UPWZKMQÿ�jDQAU`N�SgWHYDUXGJQAKMFZSVYDSgY�_·jDYDFHYDU`�!QAGPQAoi��]DSgdO]�dAFZY¸f�Q�UPWH^�l�QAoi��S�N�].N�]DQ�UPjDb�QAGPU`c
KMK�Q�N�GJSVd�£ytDuvtxw « Q���¢N�QAYDUPSgWHY�WH[�N�]DQ6U`N�FHYDoDFZGPoiKMW�oDQA^ØRV O®XSgpstDWZKMQ6WH[�NR]�Q6ÿ�jDQAU`N�SgWHYDU�FHGJQ
¼ q�]DQztD»öGPQAÿ�jDSgGPQAU,FONz^VQAFZU`Na 2®�[|GJQAQzSgYDbDjxNzbDFHGJFHKMQ�NRQAGPU�£y[|QAGPK�SVWZY.K�FHUPUPQAUP�1U�SgY ±·Ù¯Ú �1Q�NRdAp « p
¼ q�]DQAGPQ6SVU�YDW�[�GPFZKMQ��!WHGJI6��]DQAGJQ�NR]DQ6_ZGPF�l
SmNíc�SgUsSgYDdAWHGJbnWZGPF2NRQAoDp
¼ q�]DQz÷vSgQAGPFZGPd�]�c�ÄeGJWHfD^gQAKÜQ��
SgU�NRUPp

ºvK�WHYD_�N�]DQ�UPQ�lnQAGJFH^(ÿ©jDQAU�NRSVWZYDUP��NR]DQ,÷vSgQAGPFZGPd�]�c=ÄeGJWHfD^gQAKçSVU1N�]DQ,K�WHU`N,QAK"fDFHGJGPFZUPU�SgYD_!WZYDQ�N�W�NR]DQstD»FHYDo�SVU\N�]DQzoDSgGPQAd�NXKMWON�S�l(F2NRSVWZY"NRW�GPQAÿ�jDSgGPQ6U�jDb�QAGPU`c
K�KMQ�NRGPSgd�Q���NRQAYDU�SgWHYDp,qs]DQ6GPFZoDSVF2NRSml�QzdAWZGPGJQAd�N�SgWHYDU
N�WvN�]DQ5UPdAFH^gFHG�÷vSg_H_ZUsf�WHUPWHY=K�FHUPUPQAUsFZYDo"NR]DQ6_ZFHjD_ZQ!f�WHUPWHYiKMFZUPUPQAU�]DF�l�Q!ÿ©jDFHoDGJF2N�Sgd5oDSml�QAGP_ZQRYDdAQAUµFON^VFZGP_ZQ6^gW©WZb�K�WHKMQAY�N�jDK�p~qs]DQ!QAYDQAGP_Oc�dAjxNJ¢�WXÛ�Ü�SVUsGJQAÿ�jDSgGPQAoXN�W�F�l�WZSVoXN�]DSgUsoDS�l�QAGJ_HQAYDdAQAUPp~��WHGµ÷vSV_Z_HUfnWZUPWHYiKMFZU�UPQAUP�
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��]DQAGJQ�¿·à,SVUnN�]DQ~fDFZGPQ~KMFZUPU/WH[ZN�]DQ~÷vSV_Z_HU�f�WZUPWHYD�·Þ¾¿�ã�SgU
NR]DQ~KMFHUPU�dAWHGJGPQAd�NRSVWZY�pkqs]DQ~Q��
b�QRGJSVK�QAY�NRFH^GPQAUPjD^�N�U\UPjD_H_ZQAU�N�¿ Ý�ä  H OÙWxgØZ¯zQ�°"d ¨D± RV  SVpk�zYvNR]DQsWON�]DQAG\]DFZYDoD��SmNsSgU/YDFON�jDGJFH^&NRW!dAWZYDU�SgoDQAG
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K�KMQ�NRG`cif�QA^gWO�N�]DQ�NJc
bDSgdAFH^�tDuvtxwçfDGJQAFHI©SVYD_6UPdAFH^gQ�¿ ¥�å1¥ × �ZN��5WdAWHY�N�GJSVfDjxNRSVWZYDUsoDW�YDW2N�Q��nFHd�NR^mc�dAFHYDdAQA^ÇWZjZNRá�SVpgQAp
Þ¾¿ ±Ý �çæ�£J 2� ¨D± « ¿ ±¥�åÇ¥ × £`�ZpV� «

qs]DQ,N�c
bDSgdAFH^*tDuvtxw fDGJQAFHI�SgYD_aK�FHUPUvUPdAFH^VQTdAFZY�fnQXQAU`N�SgKMFON�QAo�f�cLGPQAÿ�jDSgGPSgYD_XNR]�FONvNR]DQT÷vSV_Z_HUvf�WHUPWHY
KMFZUPUzSVU!]DQAF�l
SVQAGµNR]DFHY�SmNRUzGJFHoDSgF2N�S�l�Q�dAWZGPGJQAd�N�SVWZYDá�Þ¾¿ Ý �è¿ Ý p=��GPWZK Æeÿ©pí£y�HpÃ  « FHYDo�Æeÿ©pí£`�ZpV� « �1�!QWHfxNRFHSgY

¿ ¥�å1¥ ×
é  2q$Q�°Td ¨D± x £`�ZpVØ «
®��¯® Ï�&�!$ê´ëC&�ê´!$);µì/�íî&*ï�) % Ï´Ï�%
qs]DQ�KMSgYDSVK�FH^\UPjDbnQAGJU`c
KMK�Q�N�GJSVd�Q���N�QAYDUPSVWZY�WH[*N�]DQMtxNRFHYDoDFZGPo�»�W�oDQA^Ã£`»�tDtD» « dAWHYDUPSVU`NRUzWH[ÇNR]DQMQA^VQ�¢KMQAY�N�FZG`c=bDFHGyN�SgdA^VQAU�SVY5N�]DQstD»�FHYDo�dAWHGJGPQAUPb�WHYDoDSVYD_6UPjDb�QAGPU`c
K�KMQ�N�GJSVd�bDFHGyN�YDQAGJUPp~Ä\FHG`NRSVdA^gQAU1�zSmNR]MUPbDSgY
ð SgY·tD» ]DFHUsU�jDb�QAGPU`c
K�KMQ�NRGPSgd�bDFHGyN�YDQAGJU/��SmNR]·UPbDSVY¹ñ ò ´   u ��ñ�p!�~N�]DQAGsSgY&N�QAGJYDFH^Çÿ�jDFZY�NRj�KÖY�jDKXf�QAGJUFHGJQ5SVoDQAY�N�SVdAFZ^H��S�N�]XN�]DWZUPQ!SgY�N�]DQ5tD»�pnq�]DQ!bDFZG`NRSVdA^gQAUµb�GJQAUPjDbDbnWZU�QAo=SgY�N�]DQ5tDuvtxwÛK�W�oDQR^�FHGJQ5UP]�W��zY
SVY�q$FHfD^gQ6�Zpí Op

�vWHGJKMFZ^ÇbDFHGyN�SVdA^gQAU tDuvtxwæbDFZG`NRYDQAGPU
txc
K�f�WZ^ �vFZKMQ tDbDSgY tDbDSVY �vFZKMQ txcnK"f�WH^
ó kîôõÁ � Á�ö jDb�ÿ©jDFHGJI�U  TÆZ� � jDb�UPÿ�jDFZGPI�U ÷ó �ø Á�xx¬xÁW÷ó¯ùøó k_úpÁÂû�ÁÂü oDWO�zY=ÿ�jDFHGJI�U   ÆH� � oDW���YiUPÿ�jDFHGJI�U ÷ó �ý Á�x¬xx¬ÁW÷ó�ùýþ kÈÿ�Á��$Á�� ^VQAbxNRWHYDU   ÆH� � UP^VQAbxNRWHYDU ÷þ � Á�xx¬xÁ ÷þ ù��� Á ��� Á ��	 YDQAjxN�GJSVYDWZU   ÆH� � UPYDQAjxN�GJSVYDWZU ÷� ��Áõ÷� ± Áõ÷� z
á _Z^VjDWZYDU     ÆH� _H^gjDSVYDWHU ÷á

�� 
 f�WHUPWHY     ÆH� dO]DFHGJ_HSgYDWHU ÷ �� Á�÷ �±t�� dO]DFZGP_ZQAo�÷{SV_Z_HU �
� bD]DWON�WZY     ÆH� YDQAjxNRGPFZ^VSgY�WZU ÷ à � Á�x¬xx¬Á�÷ à¡� à � fnWZUPWHY  
~ à £¶t à±&« ^gSV_Z]�NzUPdAFH^gFHG�÷{SV_H_ZU �
t à £�t à� « ]DQAF�l�c�UPdAFH^gFHG�÷{SV_H_ZU �
� à £�t àz Á Î à « bDUPQAjDoDWHUPdAFZ^VFHG~÷vSV_Z_HU �

q�FZfD^VQ5�HpÃ 2ásÄ\FHGyN�SgdA^VQAU~bDGPQAUPjDbDbnWZUPQAo.SVYTNR]�Q6tDuvtxwæKMW�oDQA^ØRV O®XSgp
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¼gpeÚ�¢�bDFZGPS�NJc"SgU$oDQAãDYDQAo
FHUP� ß kÅ£ ´   « z�� ����� ±�� £`�ZpVÙ «��]DQAGJQ���SgUsN�]DQ�fDFZG`c�WHYLY�jDKXf�QAGP���õSgUsN�]DQM^VQAbxN�WZYrY(jDKXf�QAG6FHYDo ��SVU~N�]DQ�UPbDSgYDp�tDuvtxw bDFZG`NRSVdA^gQAU
FHGJQ"FHUPUPSV_ZYDQAo�W�oDo�Ú�¢�bDFHGPS�N�SgQAU6FZYDo�N�]DQ"WHGJo�SgYDFHGyc¸KMFONPNRQAG!bDFHGyN�SgdR^gQAU5FHGJQ�FZU�UPSg_HYDQAo�Q�l�QAY�Ú�¢�bDFHGJSmNRSVQAUPpºvdAdAWZGPoDSgYD_,NRW,NR]DQ{Ú�¢�bDFHGJSmNÈcidAWHYDUPQAG`l�F2NRSVWZYD��]DQAF�l
SgQAG/tDuvtxwøbDFZG`NRSVdA^gQAUkdAWHjD^Vo�oDQAdAF�ciSgY�N�Wz^gSV_Z]�NRQAGeWZYDQAUFHYDo�N�]DQ.^gSV_Z]�NRQRU`N.UPjDbnQAGJU`c
KMK�Q�N�GJSVd.bDFZG`NRSVdA^gQ�£`�*tDÄ « SVUMU�NRFHfD^gQ.fnQAdAFZjDUPQ.oDQAdAF�cnUMSVY�N�W=N�]DQ�WHGPoDSgYDFHGycbDFHGyN�SgdA^VQAU\l
SVWZ^VFON�Q!Ú�¢�bDFHGPS�NÈc�dAWHYDUPQAG`l�F2NRSVWHYDpqs]DQ�^gSV_Z]�NRQAU�N�YDQAjZNRGPFZ^VSgYDW £  « �ÇN�]DQM^gW��!QAU�NJ¢�KMFZUPU6^gSVYDQAFHG6dAWZK�fDSgYDF2NRSVWZYLWZ[~bD]DWON�SgYDW�£ ÷� « �6«ASgY�W�£ ÷� « �FHYDor]DSV_Z_HUPSVYDWZU�£ ÷t���Á ÷t ± « SVUsNR]DQ�^VQAFZoDSVYD_�dAFZYDoDSVoDFON�Q�[|WZGz��tDÄ FHYDorFH^gU�W.[|WZGsNR]DQMYDWZYx¢�fDFHGycnWHYDSgdMdAWZ^VooDFHGJITKMF2NJN�QAGJp~qs]DQ�bD]DW2NRSVYDWzFZYDo6N�]DQM«ASVYDWzFZGPQ,Q��nbDGPQAUPUPQAo!�zSmNR]6N�]DQsUPjDbnQAGPbDFZG`NRYDQAGPU/WH[�_HFZjD_HQsfnWHUPWZYDUN�]DQ6Ì~SVYDW�£ ÷! « FHYDoTN�]DQ~��SVYDW�£ ÷
 « p

÷� k dAWHU Ù�Ú ÷!���UPSgY Ù¯Ú ÷
 z÷å k ´ UPSgY Ù¯Ú ÷!���dAWHU Ù Ú ÷
 z £`�ZpV¬ «
qs]DQAGJQA[|WZGPQA�  dAFZY.f�Q���GJSmNJN�QAYiFHU

 k ³p� ÷! �¹³ ± ÷
 z �¹³ z ÷t��Q�3³Â¡ ÷t ± x £`�ZpVË «
�vQAjxNRGPFZ^VSgYDW�K�FHUPU�KMFON�GPS���SVU���GPS�NPNRQAY.FZUsÆeÿ©pí£y�Hpg� «

¿9� � ´ ¿#"�dAWZU�$�UPSVY Ù�Ú ¿ "�dAWHU�$�dAWZU Ù�Ú� ¿ ± ¿%"�UPSgY&$�U�SgY Ù¯Ú ´ ¿%"�UPSVY'$�dAWZU Ù¯Ú
´ ¿ " dAWHU($�UPSVY Ù Ú ¿ " U�SgY)$�UPSgY Ù Ú � ´ �¿%"�dAWZU($�dAWHU Ù¯Ú ´ ¿%"�UPSVY'$�dAWZU Ù¯Ú ´ � �

£`�ZpV� «

��]DQAGJQ�¿9�zFZYDo
¿ ± FHGJQ!NR]DQM_HFZjD_HSgYDW�KMFZU�UPQAUP�*�9SVU�NR]DQM]DSg_H_ZU�SgYDW�KMFZUPUzbDFHGJFHK�Q�N�QAGJ�eFZYDoiN�FZY'$_k+ ± u + � ���z]DQAGPQ + � FHYDo + ± FZGPQ~N�]DQslDFZdAjDjDKhQ��nbnQAd�N�FON�SgWHY"lDFH^gjDQAU,WH[�N�]DQsNÈ�5WM÷vSg_H_ZUPQAU�p!}¡[��6Q6FHUPUPjDKMQN�]DQ6_HGJFHYDo�jDYDSVãDdAF2NRSVWZYD�Q¿¹��kÅ£`¬ u Ø « ¿ ± NRFHY ± Ù¯Ú � �Xxg¬X¿ ± SgU,WZfxN�FZSVYDQAoD�(N�]�jDU\N�]DQ!YDQAjxN�GJFH^gSVYDWMK�FHUPUKMFON�GJSm��SgU"d�]DFHGJFHd�NRQAGPS¬«AQAo f�cLNR]DGPQAQabDFHGJFHK�Q�N�QAGJU�á,�$ÁT¿ ± ��FHYDo·NRFHY)$ep��SV_ZpV�Zpí �FHYDo¸��SV_Hpg�Hpg��UP]DW���UdAFH^gdAjD^VFON�QAo�YDQAjxN�GJFH^VSgYDW�KMFZUPUPQAU,FHYDoi_HFZjD_HSgYDW�[�GPFZd�N�SgWHYDUsSgY�NR]DQ�£¶¿ ± Á�� « bD^gFHYDQAp

®��.- /-)�0 ³�)�1 /1í2� )+êÓ&*!$�"2�³�±�/ Ï�)+�"!$ë`ï 35476¹)+!$³�3 );±Ì&*µ
qs]DQAGJQs]DF�l�Q~fnQAQAY5N�]DGPQAQ\NÈc
b�QRU�WH[�NR]DQ,YDQAjxN�GJFH^gSVYDW6UPQAFZGPd�]MQ��
b�QAGPSgKMQAY�NRUPákoDSgGPQAd�N,UPQAFHGJdO]�Q��
b�QAGPSgKMQAY&NRU��
SVYDoDSgGPQAd�N·UPQAFHGJdO]�QJ�nbnQAGJSVKMQAY�N�U�FHYDo¹UPQAFHGJd2]�f�c FZdAdAQA^VQAGJF2NRWHGMQ��
bnQAGJSVK�QAY�NRU�p��3Q"��Sg^V^sGJQ�l
SVQ��ÖN�]DQAUPQQ��
b�QAGPSgKMQAY�NRUsSgY"NR]DSVU,UPQAd�NRSVWZYDp
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�vQAjxNRGPFZ^VSgYDWHUµdAFHY�f�Q{oDQ�N�QAd�NRQAo�l
SgFXQA^gFHU`N�SgdvUPdAF2NJN�QAGJSVYD_s��S�N�]aWZGPoDSVYDFZG`c.KMFONPNRQRGJUPp~��Q�c
YDKMFZY�oDSgFH_ZGPFZKMUWH[�N�]DQMU�bDSgYx¢�oDQAbnQAYDoDQAY�N�FZYDo�UPbDSVYx¢�SgY�oDQAb�QAYDoDQAY�N�YDQAjxN�GJFH^gSVYDW2¢�ÿ©jDFHGJI�QA^VFZU`N�Sgd�UPdAF2NJN�QAGJSVYD_HUzFHGPQMU�]DW��zYSVY�ZpVØ�FZYDo��ZpVÙZ�,GJQAUPbnQAd�N�S�l�QA^mc�p��*SgKMS�N�U{N�WaNR]DQiYDQAjxNRGPFZ^VSgYDW2¢�Y�jDdA^gQAWHY¸dAGPWZUPU�UPQAd�N�SgWHY¸]DF�l�Q�fnQAQAYSVK!¢
bDGPW�l�QAo=UPSVYDdAQkN�]DQ!ãDGPU`NzGJQAU�jD^�N���S�N�]iF�¯zQ!UPQRK�SVdAWZYDoDjDd�N�WZG��!FHU~UP]DW��zYORm�Z�XSgp�qs]DQAYD�1SgY� O×H×Z®H�1E{ºv»�º_HGJWHjDb�bDjDfD^VSgUP]DQAo5NR]DQASVG�ãDGJU`Ns¼Vb�WHUPS�N�Sml�QA¼(GJQAUPjD^mNsfDFZUPQAoMWZY!NR]DQ�FZYDY(jDFH^�KMW�oDjD^gF2NRSVWZY�K�QAFHUPjDGJQAKMQAY&NpRm�� TSgpE{ºv»�º9_ZGPWZjDb�bDjDfD^VSgUP]DQAozN�]DQASgGµjDb�oDF2NRQAoaGPQAUPjD^mNRUkUPjDdAdAQAU�UPS�l�QA^�cCRm�Z�XSgp~qs]DQ���}¡»�ÄbDFZGPFZKMQ�NRQAGkGJQA_HSgWHY
dA^VFZSVK�QAoTf�c!N�]DQ~E{ºv»�º�_ZGPWZjDbTSVU�¿ § kÅ£y¬H�X� ��à¨ � « ¯6Q�°"d ¨D± FZYDo"¤Ç¥�¦§©¨xª kÛ£y�Wx �W� à�� ¡¨ à�� { «BA  O� ¨ ù bDf�FON�ÙH¤�Êspg��p��S�N�]iU`N�FZYDoDFHGJo�FZU`N�GPWZbD]�cnU�SgdAFH^nbDFHGPFZKMQ�NRQAGPU � p�÷vQAGJQA��N�]DQ!U�jDb�QAGPUPdAGJSVbxN6tD}eKMQAFZY�U�¼VUPbDSgYx¢�SVYDoDQAbnQAYDoDQAY�N�¼
dAGPWZUPU"UPQAd�NRSVWZYDp�÷{W��5Q�l�QAGP�µSVY·N�]DQ�c�QAFHG�WH[s�Z�H�Z�H��ÊsE5»�t_ZGPWZjDb¸bDjDfD^VSVUP]DQAo·N�]DQASgGTãDGJU�N=GPQAUPjD^mN=FHYDoI�Sg^V^gQAo�K�WHU`NMWZ[1N�]DQ"bDFHGJFHK�Q�N�QAG5UPbDFZdAQ�dA^gFHSgKMQAo�f�c.NR]DQ"Evºv»�ºç_ZGPWZjDbORm�ZØXSgp�Ú,QAUPjD^mNRU6FZGPQTUP]DW���Y�SVY��SV_Zp~�Hpg¬HpµtDQ�l�QAGPFZ^(Q��
bnQAGJSVK�QAY�NRU/FZGPQ,GJjDYDYDSVYD_6WZG/SVYMbDGPQAbDFHGJF2NRSVWZYM[�WHG1N�]DQsSVY�l�QAU`NRSV_ZF2NRSVWZYMWZ[©NR]DQ��z]DWH^gQ
E{ºv»�º GPQA_ZSVWZY�FZYDo.Q��
bD^gWHGJF2NRSVWZY"NR]DQzbDFHGJFHK�Q�N�QAG�UPbDFZdAQzbDGPQAoDSgd�N�QAoif&c�»�tDtD»îR��HÙZ�Ç�H¬YSVp

��SV_ZjDGPQ=�Hpg¬Há�tDbDSgYZ¢�SgYDoDQAbnQAYDoDQAY�N=YDQAjxN�GJFH^gSVYDW2¢�bDGJW2NRWHYdAGPWZUPU�UPQAd�N�SgWHY9£�¤ ¥�¦§�¨xª « FZU�F�[|jDYDd�NRSVWZY�WZ[,Y�QAjx¢N�GJFH^gSVYDWLK�FHUPU�£�¿ § « q�]DQ�dAGJWHUPUMUPQAd�NRSVWHYDU�FHGJQ�UP]DWO�zY�SgY�jDYDS�N�UMWZ[T 2bDf*£¶k� O� ¨=z ù dAK ± « SgY�NR]DQ�ãD_ZjDGPQApqs]DQ5GJQA_HSgWHYDUµFHf�W�l�QeNR]DQvdAjDG`l�QAUkFHGJQ!Q��ndA^VjDoDQAoaF2N!×H�"ÀéÊspg�*pnq�]DQ!_ZGPF�c·GJQA_HSgWHYaUP]DW���U�NR]DQvE5º{»�º{¼VU
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dA^gjDoDQAo�F2Nv×Z�"ÀÛÊspg�*pnq�]DSVUkãD_HjDGJQ{SgU*N�FZI�QAYM[|GPWZKÚ,QA[|piRmØZ�XSgp

qs]DQAGJQ�SgU�FH^gUPWLFHYF2NJN�QAK�bZNTN�WLSVY�N�QAGJbDGPQ�N"NR]DQiE{ºv»�ºv¼gU�b�WHUPS�N�S�lnQaGPQAUPjD^�N·SgY�N�]DQ=tDEµ¢�tD}XK�Sm�
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SVY�N�QAGJFHd�NRSVWZYDUsFZGPQ!jDU�jDFZ^V^�cLQ��©N�GJQAKMQA^mc�UPK�FH^g^*Q��ndAQAbZN6[|WHGsSgW�o�SgYDQWRmØZ�XSgp
Z65<;+5�Z �WH;NIE�>A<OPQD>=`<OB$>AP@?
�vQAjxNRGPFZ^VSgYDWHU~dAFHYafnQeNRGPFZbDbnQAoaSgYTNR]DQvdAWHGJQ!WZ[(NR]DQ!Æ/FHGyN�]D��NR]DQvtDjDYD�
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´ UPSVY Ù ì j�dAWZU Ù ì j x £yØHpgØ�  «
Þ � � k ³ z Á'Þ � © k ³ ¡ ÁMÞ ± � k ³ ¡ ÁMÞ ± © k ´ ³ z Á £yØHpgØH� «

� �$k dAWZU($�Á � ± k ´ UPSgY'$6Á�!;��k¶UPSgY&$�ÁH! ± k9dAWHU�$ £yØHpgØHØ «Í �$k UPSVY'$�Á Í ± k dAWZUÍïõÁ ú �$k dAWZU�ï?Á ú ± k ´ UPSgYHï £yØHpgØHÙ «
��]DQAGJQ¬ïLoDQAYDWON�QAU�NR]DQ5÷{SV_Z_HUµKMS��
SgYD_TFZYD_H^VQA��FHYDo�NRFHY'$9k + ± u + �P���z]DQRGJQ + �µFZYDo + ± FZGPQeNR]DQel(FHdAjDjDKQ��
b�QAd�N�F2NRSVWZYrlDFH^gjDQAU�WH[~NR]DQMNJ�5W�÷vSg_H_ZU�QAUPpüï�FHYDo%$æFHYDo�÷vSg_H_ZU=K�FHUPU ¿ Ý FZGPQ�GJQA^VFON�QAo�f&c¸N�]DQ[|WZ^V^gW���SVYD_"QAÿ�jDF2NRSVWZYDU�á

U�SgY�ï´k ´
  ´ Ì�

�© Á�dAWHU�ï�k ´
 �� Ì�

�© £`ØZpVØZ¬ «
��]DQAGJQ

Ì k �
�2± �ý£ ± ´ ��£� ± �7£ ± ´ ��£ � ±

Á � k dAWZU���$`Á)£�k ¿ ±Ý¿ ±" x £yØHpgØHË «
�HÙ



�65���5�Z º�>AG6:F:Ë=`<OPQDFE�G�HI:
qs]DQ6YDQAjxN�GJFH^gSVYDWO¢�Y�jDdA^VQAjDU~dAGPWZUPU,UPQAd�N�SgWHYiF2NV«AQAGPW"KMWHK�QAY&NRj�K N�GJFHYDUP[|QAGsSgUsQ��
bDGJQAU�UPQAo�FHU

¤ §©¨xä k9ÙWw ±þ � ±§�¨xä Í ä £`ØZpVØZ� «
��]DQAGJQ�w þ k� Opí OËHËÓyz O� ¨ � ¯zQ�° ¨(± £ } ~·� « z SVUÇNR]DQ,��QAGJKMSDdAWZjDbD^VSgYD_6dAWHYDU`N�FZY&NR��� §©¨xä SVU
N�]DQsGPQAoDjDdAQAo�K�FHUPUWH[�NR]DQ6YDQAjxNRGPFH^gSVYDWMWZ[�KMFZU�U'¿ § ¯6Q�°"d ¨D± FHYDo"N�]DQµN�FZGP_ZQ�NXY�jDdA^VQAjDU�WH[�KMFZUPU�¿�ÿ{¯6Q�°"d ¨D± á

� §©¨xä k
¿ § ¿ ä¿ § ��¿ ä

x £yØHpgØH® «
Í ä SVUsFMoDSVKMQAYDUPSgWHYD^gQAU�UsY(jDKXf�QAGsGJQA[|QAGPGJQAo�NRWMFHU,QAYD]DFZYDdAQAKMQAY�Nz[�FHd�NRWHG�N�]DFON�dAFHGJGPSVQAUsFH^g^(N�]DQzbDFZG`NRSVdA^gQbD]�cnU�SgdAUsK�W�oDQA^1SVYD[|WZGPK�F2NRSVWZYDps}�N�SgUsQ��
bDGJQAU�UPQAo�f�c�N�]DQ!UPjDKhWZ[�tD}µFHYDoitDEõN�QAGJKMUPá

Í ä kø£ Í ¥�¦ä � Í ¥�äÛ« x £`ØZpVØH× «
}¡Y�N�]DQ�[�WH^g^VW���SgYD_�UPQRd�NRSVWZYDUP� Í ¥�¦ä FHYDo Í ¥�ä l(FH^gjDQAU�FHGJQ�oDSVUPdAjDUPUPQAo�[|WZG,l(FZGPSgWHjDU�Y�jDdA^VQASVp�tDSgYDdAQ�¤ §©¨&ädAFHY�f�Q6Q��
bDGPQAUPUPQAoiFHU

¤ §©¨xä k ¤ §�¨xª
� ±§�¨xä� ±§©¨xª
Í äÍ ª
k ¤ §�¨x²

� ±§�¨xä� ±§©¨&²
Í äÍ ²

£`ØZpVÙZ� «
��S�N�]=N�]DQ"QAYD]DFHYDdAQAK�QAY&N�[|FZd�N�WZGzWZ[kbDGPWON�WHY Í ª FHYDo Í ² �1�!Q"dRFZYrdAWZY�l�QAG`N5N�]DQMQ��nb�QAGJSVKMQAY�N�FZ^�GPQAUPjD^�N¤ §©¨&ä N�Wi¤ §©¨&ª WZG!¤ §©¨x² �zSmNR]aNR]DQTQAYD]DFHYDdAQAKMQAY�N"[|FZd�N�WZGPU Í ¥�¦ä FHYDo Í ¥�ä pM÷{QAGPQT¤ §©¨xª FHYDo�¤ §�¨x² FHGJQYDQAjxN�GJFH^gSVYDWO¢�bDGPWON�WZY.FHYDoiYDQAjxN�GJFH^gSVYDWO¢�YDQAjxN�GJWHY.dAGJWHUPU�U�QAd�NRSVWZYDUP�*GJQAUPb�QAd�NRSml�QA^mcHp
�65���5�� =b�IE�H;É �WHINI<p�Ì<OHINI<OH'D �WH�DF<?>ABCPQDFE G6H
qs]DQ6QAYD]DFHYDdAQAK�QAY�N6[|FZd�N�WZGsWH[�N�]DQ6tD}kdAGJWHUPU,UPQAd�N�SgWHYiSVU\��GJSmNJN�QAYiFHU�RmØZ×XS

Í ¥�¦ä k
 
vCw ±þ R÷� ��·mªBº � £ � ´ � « �@·m²Bº S ± £`ØZpVÙ�  «

��]DQAGJQO�ÖSgU{NR]DQ�F2NRWHK�SVd�Y�jDK"f�QAGJp � ·mªBº FHYDo � ·m²Bº FHGJQzN�]DQ�Y�jDdA^VQAWZYx¢�YDQRjxNRGPFZ^VSgYDW�UPbDSgYx¢�SVYDoDQAb�QAYDoDQAY�NdAWHjDbD^gSVYD_ZUPp�q�]DQ�c�FZGPQ{��GJSmNJN�QAY�FHUeNR]DQ"UPjDK WH[/ÿ�jDFZGPIR¢�YDQAjZNRGPFZ^VSgYDW=UPbDSVYx¢�SgYDoDQAb�QAYDoDQAY&NXdAWHjDbD^gSVYD_ � ·��uº� ìPíFHYDo � ·���º� ì�í W�l�QAG$NR]DQzÿ�jDFZGPI�U�N�]DFON�dAWHKMbDGJSVUPQµN�]DQ6Y�jDdA^VQAWZYDá
� ·mªBº
¿ ª
k ì�í�� £aû �aû ¥ � ·mªBº�
	��

ï z|· ìPí º¿ ì�í �
�
�H� � ·mªBº�� ì�í�� n û �aû �

ï z�· ì�í º¿ ìPí £`ØZpVÙZ� «
� ·m²Bº
¿ ²
k ì�í�� £aû �aû ¥ � ·m²Bº�
	��

ï z|· ì í º¿ ì�í �
�
�H� � ·m²Bº�� ì�í�� n û �aû �

ï z�· ì í º¿ ìPí £`ØZpVÙZØ «

�H¬



��]DQAGJQ1¿ ìPí SVUeN�]DQTÿ�jDFZGPI�K�FHUPUP�C¿ ª FHYDo�¿ ² FZGPQ{NR]DQXbDGPW2NRWHY�FZYDo�YDQAjxN�GPWZY�KMFZU�UPQAUP��GJQAUPbnQAd�N�S�l�QA^mc�pÄ\FHGJFHK�Q�N�QAGJU � ·mªBº��	�� FHYDo � ·m²Bº��	�� FHGJQXoDQ�N�QAGJKMSgYDQAo�f�ciNR]DQXSVYD[|WZGPK�F2NRSVWZY�WH[/ÿ�jDFZGPI�K�FHUPUvGJF2N�SgWaFZYDo�d2]DSVGJFH^U`c
KMK�Q�N�GycLFZbDbD^VSgQAo"NRWMfDFHGyc�WZYDUPp~qs]DQ�l�FH^gjDQAUsWH[ � ·mªBº��	�� FHYDo � ·m²Bº��	�� FHGJQ6FZU,[|WZ^V^gW���UPá
� ·mªBº� £ k¶�Wx �H�Z�'���Xxg�Z�HÙXÁ � ·mªBº� � k �Xxg�Z�HË'�¹�Wx �H�Z¬WÁ � ·mªBº� ¥ k¶�Wx� H 2®M���Xxg�ZËH�� ·m²Bº� £ k¶�Wx �� OÙ'���Xxg�Z�HØXÁ � ·m²Bº� � k �Xxg�ZØHË'�¹�Wx �H�Z®WÁ � ·m²Bº� ¥ k¶�Wx� H 2®M���Xxg�ZËH� £`ØZpVÙZÙ «

��]DSg^VQ
� ·mªBº�� kÛ  ´ ìPí�� £aû �aû ¥ � ·mªBº� ì�í £`ØZpVÙZ¬ «
� ·m²Bº�� kÅ  ´ ì�í�� £aû �aû ¥ � ·m²Bº� ìPí x £yØHpgÙHË «

qs]DQ6oDSÛ�QAGPQAYDdAQ!fnQ�NÈ�5QAQAY � ·mªBº��� FZYDo � ·m²Bº��� SVU,UPK�FH^g^1SVY.K�WHU`NzdAFZUPQAU��(NR]DQAGPQA[|WZGPQ Í ¥�¦ä�� � ± á
Í ¥�¦äÍ ¥�¦ª
k Í ¥�¦äÍ ¥�¦²

k � ± £`ØZpVÙZ� «
SVUsF�bDGPFZd�N�SgdAFH^ÇQAU`N�SgKMFON�SgWHYDp�Æeÿ©p�£yØHpgÙH� « FHYDoiÆeÿ�pÃ£`ØZpVÙZ� « _HS�l�Q

¤ ¥�¦§�¨xª k ¤ ¥�¦§�¨xä
� ±§�¨xª� ±§©¨xä

 
� ± x £yØHpgÙH® «

Æeÿ©p�£yØHpgÙH® « dAFHYifnQzjDUPQAoi[|WZG�NR]DQ6dAWZY�l�QAGPUPSgWHY=WH[�N�]DQ!WHfxNRFHSgYDQAo·¤
¥�¦§©¨xä SVY�N�WM¤
¥�¦§�¨xª p}¡[�E5SVGJFHd!YDQAjxN�GJSVYDWZU,FHGJQ6FZUPU�jDK�QAoD�ÇSVYT��]DSgd2]=dAFHUPQzYDQAjxNRGPWZYDUsoDWHK�SVYDFON�Q~N�]DQ!dAGPWZU�UsUPQAdJNRSVWZYDUP�
Í ¥�¦äÍ ¥�¦²
kÛ£ � ´ � « ± £`ØZpVÙZ× «

UP]DWHjD^go.f�QzjDUPQAo�SgYDU`N�QAFZoDp,Æ/ÿ�pz£`ØZpVÙZ� « FZYDo.Æeÿ©pí£`ØZpVÙZ× « _ZSml�Q
¤ ¥�¦§�¨xª k ¤ ¥�¦§©¨xä

� ±§�¨xª� ±§©¨xä
 

£ � ´ � « ±
x £yØHpg¬H� «

Æeÿ©p9£yØHpgÙH� « FZYDo¸Æeÿ�põ£yØHpgÙH× « SVYDoDSgdAF2NRQXNR]DF2NaKMFON�QAGJSVFZ^VU{��S�N�]¸^VFZGP_ZQ � l(FZ^VjDQAUXFHGJQaQ�ÛnQAd�NRSml�Q�[|WZGTtD}SVY�N�QAGJFHd�NRSVYD_�YDQAjxNRGPFZ^VSgYDW�oDQ�N�QAd�N�SgWHYDp
�65���5<; =b�IE�H;É�c_<e�"<?H;NI<?H'D��WH+D�<?>ABCPQDFE�G�HI:
qs]DQ6QAYD]DFHYDdAQAK�QAY�N6[|FZd�N�WZGsWH[�N�]DQ6tDE�dAGPWZUPU,UPQAd�N�SgWHYiSVU��zGPS�NPNRQAY�FZU�RmØZ×XS

Í ¥�ä k
®
v £�³ ª »`â ªB·mä*º ½ ��³ ² »�â ²B·mä�º ½ « ±

�\�  
� £`ØZpV¬�  «

�HË



��]DQAGJQy»�â ªB·mä�º ½ FZYDo²»`â ²B·mä�º ½ FZGPQ{NR]�QTQ��
b�QAd�N�FON�SgWHYal(FH^gjDQTWH[1NR]DQ�bDGJW2NRWHY�FHYDo�YDQAjxN�GJWHY�UPbDSVYDU5SVYaN�]DQY�jDdA^gQAjDUs�v�ÇFZYDo·³ ª FHYDo.³ ² FZGPQ~N�]DQ6YDQRjxNRGPFZ^VSgYDW2¢�Y(jDdA^gQAWHYiUPbDSVYx¢�oDQAb�QAYDoDQRY�N6dAWHjDbD^gSVYD_ZUP��FZYDo��SVU\N�]DQN�WON�FZ^ÇUPbDSVYiWH[�N�]DQ!Y�jDdA^gQAj�UPps³ ª FZYDo·³ ² FHGJQzQ��nb�GJQAUPUPQAo�FZU
³ ª k ìPí�� ø û ý û �

ï ±|· ì�í ºÇ �Ww þ �zª ì�í £`ØZpV¬Z� «
³ ² k ìPí�� ø û ý û �

ï ±|· ì�í ºÇ �Ww þ � ² ì�í £`ØZpV¬ZØ «
� ª ì í FHYDo � ² ì í FHGJQ�NR]DQ6ÿ�jDFZGPIaUPbDSVYidAWHY&NRQAY�N!WH[�N�]DQ!Y(jDdA^VQAWZY=FHYDo.FZGPQ!dAFH^gdAjD^VFON�QAo�FHU�RmØZ×XSg�

� ª ø k¶�Wx �H®'�¹�Wx �H�XÁ � ª ý k ´ �Wx ÙH®'�¹�Wx �H�XÁ � ª � k ´ �XxÃ O¬'���Xxg�Z� £`ØZpV¬ZÙ «
SVY"N�]DQ!dAFHUPQ6WH[�YDQAjxN�GJWHYD�(�!Q5]DFOl�Q � ²£ k � ª� Á � ²� k � ª£ Á � ²¥ k � ª¥ psÆeÿ�pÃ£`ØZpV¬�  « SgU���GJSmNJN�QAYiFHU

Í ¥�ä k
®
v�� ± ��£��\�   « £yØHpg¬H¬ «

��]DQAGJQ
� s

 
� £�³ ª »`â ªB·mä�º ½ �¹³ ² »`â ²B·mä*º ½ « x £`ØZpV¬ZË «

� SVU�GJQA[|QAGJGPQAoLNRW�FZU��*FHYDo��Qi[|FHd�NRWHGJp � ± �µ£�� �é  « lDFH^gjDQAUMdAFZ^VdAjD^VFON�QAo�WHYLNR]DQ.fDFHUPSgU�WH[eN�]DQ.UPSVYD_Z^VQbDFHGyN�SgdA^VQ�K�W�oDQA^µFHYDo.NR]DQ=W�oDo_ZGPWZjDb KMW�oDQA^k[�WHG{l�FHGJSVWZj�UXY�jDdA^VQASeFHGJQa^gSVU`NRQAo SVY¸q�FHfD^gQ�ØHpÃ 2p }¡Y·N�]DQUPSVYD_Z^VQvbDFZG`NRSVdA^gQ{KMW�oDQA^V��WHYD^�c�NR]DQvjDYDbDFHSgGPQAoaY�jDdA^gQAWHYMSVUµdAWHYDUPSgoDQAGPQAoD�©�z]DSV^gQvFH^g^�Y�jDdA^VQAWZYDUeWH[(NR]DQ{UPFHK�Q
NÈc
b�QzFZU\N�]DQ6jDYDbDFHSgGPQAoiY�jDdA^VQAWZY�FZGPQµN�FZI©QAY=FZdAdAWHjDY�NzWZ[$SVYTN�]DQzW©oDo�_HGJWHjDbiKMW�oDQA^VpÆeÿ�p�£yØHpVÙZ� « FHYDo.Æ/ÿ�pí£yØHpg¬H¬ « _HS�lnQ

¤ ¥�§©¨xª k ¤ ¥�§©¨&ä
� ±§©¨xª� ±§�¨xä

�Wx �H¬
� ± �~£��\�î  «

¤ ¥�§�¨x² k ¤ ¥�§©¨xä
� ±§�¨x²� ±§©¨xä

�Xxg�Z¬
� ± �µ£��\�   «

x £yØHpg¬H� «
��]DQAGJQ{�!Q�SV_ZYDWHGJQAoaNR]DQTdAWHY�NRGPSgfDjxN�SgWHY�WZ[
N�]DQTUPbDSVYDUvf&c=N�]DQTY�jDdA^gQAS�NR]DF2NTFHGJQ"YDWONvNR]DQ"UPFZKMQ{NÈc
b�QXFHUN�]DQ6jDYDbDFHSgGPQAoiY�jDdA^VQAWZYDp
�65���5! º�Gb�.8IE HIE�H#"mD�?;<%$�<?:'&;J�DF:�G)(�b G�>A<Åç ?IBCH ç è9GèKLJ <e�è<?H'DF:
��WHGµF!N�FZGP_ZQ�N���S�N�]�NÈ�!W"WZGsKMWZGPQ!QA^VQAK�QAY�N�U��`jÃ��NRW2NRFH^ÇWZfDUPQAG`l�QAo�dAWZjDY�NzGPFON�Q!Ú SgUsQ��
bDGJQAUPU�QAo�FHU

ß k ß�ù|¤Y¢ o � §©¨xª ä í
� ä í Ê ä í è ±ä í £`ØZpV¬Z® «

��]DQAGJQ � ä í SVU~N�]DQ"KMFZU�U![|GJFHd�NRSVWZYrWH[ÇNR]DQ�dAWZKMbnWZYDQAY�NM�6jÃ�/Ê ä í SVUµN�]DQ�QAY�]DFZYDdAQAKMQAY�N�[|FZd�N�WZGP�eè ±ä í SVUN�]DQ�[|WZGPK [|FHd�NRWHGJ�kFZYDo�ß ù dAFHGJGPSgQAU�W2NR]DQAGzSgYD[|WZGPK�F2NRSVWHYrWHYiNR]DQMdAWZjDY&NMGPFON�Q!N�]DF2N�SgU�SVYDoDQAb�QAYDoDQAY&NMWH[�`j�p,��GJWHKæÆeÿ�pz£yØHpg¬H® « �*¤Y¢ o � §�¨xª SgU,WZfxN�FZSVYDQAo�FZU
�H�



£`F « jDYDbDFZSVGJQAo.bDGPWON�WZY � ± �µ£��\�   «}¡U�WON�WZbnQ � ºvfDjDYDoDFHYDdAQ�£ À « �6oDoi_HGJWHjDb tDSgYD_H^gQ6bDFZG`NRSVdA^gQ� ÷  TÆZ�  2�Z� �Hpg�H¬Z� �Hpg�H¬Z�
Ã���S ØXÆZ� ×Z�Hpg¬ �HpgÙ� Z  �HpgÙ� O�� { �  TÆZ�  2�Z� �HpgËHÙZ� �Hpg�H¬
±�z �vF ØXÆZ�  2�Z� �Hpg�HÙ�  �HpgØH¬
± ÃPº{^ ¬XÆZ�  2�Z� �Hpg�H®Z� �HpgØH¬
z � Ês^ ØXÆZ� �Z¬Hpg® �Hpg�HØZË �HpÃ 2¬��� ° �XÆZ� ×Z×Hpg® �HpÃ 2ËZ� �HpgØH�� 
ù { ¯zF ØXÆZ� ËZ�HpÃ  �Hpg�H��  �HpgÙ� O�
Ã � ¯zF ØXÆZ� ØZ×Hpg× �Hpg�H®Z× �HpgÙ� O�
Ã � º{U ØXÆZ�  2�Z� �Hpg�H�Z� �HpgÙ� O�
{ z �vf ×XÆZ�  2�Z� �HpÃ 2ËZ� �HpgØH�ZË��à Ã�ºv_  TÆZ� ¬Z�Hpg® �Hpg�H¬ZÙ �Hpg�H®ZØ��à { ºv_  TÆZ� ÙZ®Hpg� �Hpg�H¬Z� �Hpg�H®ZØ� ± Ã } ¬XÆZ�  2�Z� �Hpg�H�ZØ �Hpg�H¬Z�
£`f « jDYDbDFHSgGPQAo.YDQAjxNRGPWZY � ± �µ£��\�   «}¡U�WON�WZbnQ � ºvfDjDYDoDFHYDdAQ�£ À « �6oDoi_HGJWHjDb tDSgYD_H^gQ6bDFZG`NRSVdA^gQ
z ÷vQ  TÆZ�  �x Ø"y� O� ¨ ¡ �Hpg×H�Z® �Hpg�H¬Z�
± { tDS  TÆZ� ÙHpg� �Hpg�HËZØ �Hpg�H¬Z�
ù ÃJåÇY ¬XÆZ� ÙHpÃ  �Hpg�H�ZØ �HpÃ 2�Z×
Ã z ¯6Q ×XÆZ� �Hpg® �Hpg�HËZ¬ �HpgØH�ZË
{�{ Ú,j ¬XÆZ�  O�Hpg� �Hpg�HØZ× �HpgØH¬Z���à � Ú,j ¬XÆZ�  O�Hpg� �Hpg�HÙZ× �HpgØH¬Z������ Ê�o  TÆZ�  O�Hpg® �Hpg�H�Z� �Hpg�H¬Z���� z Ê�o  TÆZ�  O�Hpg� �Hpg�H�Z× �Hpg�H¬Z������ tDY  TÆZ� �HpgÙ �HpÃ 2�ZØ �Hpg�H¬Z���� ÃPtDY  TÆZ� �Hpg� �Hpg�H�Z¬ �Hpg�H¬Z�� ± { �{Q  TÆZ� �ZËHpgÙ �HpÃ 2�ZÙ �Hpg�H¬Z�� z � �{Q ØXÆZ� �� 2pg� �Hpg�H¬Z¬ �HpÃ 2¬Z�

q�FHfD^gQ�ØHpÃ 2áT°{FH^gjDQAUTWZ[ � ± �~£����Û  « [|WZG,lDFZGPSgWHjDU�SgUPW2NRWHbnQAU�R�ÙH�Z�kÙ� TSgp }ÈY·NR]DQ�U�SgYD_H^gQ�bDFHGyN�SgdA^VQaKMW�oDQA^g�WHYD^�c�N�]DQ5jDYDbDFHSgGPQAoiY�jDdA^gQAWHY=SVU~dAWHYDUPSgoDQAGPQAoD���z]DSV^gQ6FZ^V^
Y�j�dA^gQAWHYDUµWZ[�NR]DQ!U�FZKMQkNÈc
b�Q6FZU�NR]DQ6jDYDbDFZSVGJQAoY�jDdA^gQAWHYiFHGJQ~NRFHI�QAYiFZdAdAWHjDY�NzWH[�SgY�N�]DQ!W�oDo._ZGPWZjDb�K�W�oDQA^gp

�H®



¤X¢ o � §©¨xª k
ß
ß ù

 
ä í � ä í Ê ä í è ±ä í

£`ØZpV¬Z× «
}¡[��!Q�dAFH^gdAjD^VFON�QzNR]DQ�^VSgKMS�N=FZU�UPjDK�SVYD_MN�]DFON=FH^g^/Q�lnQAYRN�U�FZGPQ�oDjDQzNRW��6jÃ�$�!Q�]DF�l�Q6N�]DQ�[�WH^g^VW���SgYD_^VSgKMS�N�á
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RFdHk�dHW¤©�EHI\dH_:[HB�dHDFMQÌÍIS[HR�~¬I#kHIa~fIVT�WFv}IVk³RÎ5B�A°§�WFT�WF^tIaY\IVG}��B�Y\[zRFdÐÏSÆ�mÍÑ�I=Y\[HIVGJ^¤B�U�Y\W`G=R9Y!Y/RF_9[HIVkxY/WSB�YrR`dHkÐ[HR�~¬Ibv�IVG!X]WFGJ^tIVkÐUJWF^tI¦vHG!IV_VIVk¬B�dHD^tIVRFUJEHGJIV^¤IVdwY/UJM�Ò�EHG�[HB�U�Y\W`G+gÓWFX¬Y/[HI�Î=B�AÊ§}W`T�WF^tIaY\IVG�kHIa~�IVT�W`vH^¤IVd/Y�B�UÇUJEH^t^¤R`G!B�ÔVIVk±B�d�ÆjRF§HT�IÄ«FMª�7M
ÕLIVR`G h�Y\R9Y\EHU hHB�Y/I ÖxIVX�IVGJIVdH_VIVUpw�9×F×`N A}R`§HG!B�_VR7Y/B�W`d³W`XQÏSÆ�mØÑ�I�Y\[HIVGJ^¤B�U�Y\W`G!U ÆQWF¢/gfWf�+UJEHGJX]RF_VIV� hHIV_aY/B�W`d�«`M�·`s���N ¼ �pw�9×F×`� m#Ia~fIVT�W`vH^tIVd/Y�WFXCÎ5B�AÊ¥rW`T�W`^¤IaY/IVG!U ÆCWF¢/gfWf�+U|EHG!X]RF_VI\� hHIV_!Y\B�WFd±«FM�KFsª��Nf�7�pw�9×F×`× Ù)B�T�W7YcÖLEHd ÏSW`¢`WFD`B�GJB�g¬RF^tR¬���l�7¸`^¤M���M�IVM�� hHIV_aY\B�WFd�«`M�«`s���·F×`�· ¼F¼`¼ Ú W�kHB�´H_VR9Y/B�W`d ÆCW`¢\gfW¬��UJEHG!X]R`_VIV�· ¼F¼`¼ p ÛSdHkHIVG!D`GJWFEHdHk Ú IVR`UJEHG!IV^tIVdwY Ü�RF^tB�W`¢�R¬����·`� ¼`¼ ^tM��cM�IVM�� hHIV_aY\B�WFd�«FM�¸`s���NFK`�

ÆCR`§HT�I�«FMª�7OÇÆ�[HI�[HB�U�Y/WFG�gÈW`XQW`EHG�kHRFGJ¢e^tR7YJY\IVG�UJIVR`G!_7[�Ia��v�IVG!B�^¤IVdwY/M

ÝßÞ/à á�â¤ã/â¤ä åbæråSç
ÆÇ[HIS§fW`T�W`^¤IaY/IVGbB�UbR¿vHR`G+Y/B�_VT�ISkHIaY/IV_aY\W`G4��[¬B�_9[tU|IVdHUJIVU¦UJ^tRFT�TfB�dH_VG!IVR`UJISW`XZY/[HI�Y\IV^tv}IVGJR7Y/EHGJIxW`X'Y\R`G!D`IaY^tR7Y/IVG!B�RFTQ_VRFEHUJIVk°§ogÓRFdèB�d/Y/IVG!R`_aY\B�WFdt�cB�Y/[°vHRFG�Y\B�_VT�IVUÄUJEH_:[°R`ULvH[HW7Y/WFdHU|sQIVT�IV_aY\GJWFdHU|s=R`T�vH[HRlvHRFG�Y\B�_VT�IVUJsdHIVE�Y/G!W`dHUJsÐRFdHkydHIVE�Y/G!R`T�B�dHWFUJMéÆ�[HIÓ§}WFT�WF^tIaY\IVG�W`XêY\IVdn_VW`dHUJB�U�Y/U±WFX¿RFdyRF§HU|WFGJ§fIVG�R`dHkëRÃUJIVdHUJB�Y/B�~�IY/[HIVG!^tWF^tIaY\IVGÄR9Y!Y/RF_9[HIVkuY/W³B�Y/Mti¯dÈU|WF^tIz_VR`UJIVUJs�Y/[HILY\[HIVGJ^¤W`^tIaY\IVG#B�UÄEHUJIVkÓRFUbY/[HIzR`§HUJW`G!§}IVG#B�Y/UJIVT�X]Mi¯dßW`G!kHIVGxY\WèRF_7[HB�Ia~fIu[HB�D`[ßUJIVdHUJB�Y\B�~�B�Yìg�s5Y/[HIl§fW`T�W`^¤IaY/IVGcB�U¿_VW£W`T�IVkßkHW:��d±Y\WèT�IVUJUxY\[HR`dË�9Ü²UJWtY/[HR7YY/[HI#[HIVR9Yc_VRFvHR`_VB�YìgèW`XfY/[HI¦Y/RFGJDFIaY¿^¤R9Y\IVGJB�R`T
§}IV_VW`^¤IVUÇUJ^tRFT�T�M�ÆÇ[HI�[HIVR7Y�_VR`vHRF_VB�YìgÈW`X=RFd�B�dHU|EHT�R9Y\W`G�B�UkHW`^¤B�dHR7Y/IVkÐ§og#Y/[HR7Y�WFX¬R#T�R9Y!Y/B�_VI¦§�IV_VR`EHUJI=Y\[HI¦[¬IVR7Y�_VRFvHR`_VB�Y!gt_VW`d/Y/G!B�§HE�Y\B�WFd¿W`XfIVT�IV_aY/G!W`dHUCB�UCdHIVDFT�B�D`B�§HT�IR9YcT�W��ëY/IV^¤v�IVG!R9Y\EHGJIVM�ÆÇ[HI�[HIVR9Y�_VRFvHR`_VB�Y!gèWFX}Y\[HI�T�R9Y!Y/B�_VI�B�UÇ_VRFT�_VEHT�R7Y/IVk±R`U�X]W`T�T�W:�cUJM

K`À



ÆÇ[HI�IVdHIVGJD9gÈWFX}Y\[HI�T�R9Y!Y/B�_VI�B�UÇIa��vHG!IVUJU|IVk±R`U
í � K î2ï® ð\ñjò � ñ ��óÇ� ñ �Jôõ ñ
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ö ñÇ÷·9ø ��ù ÷

ô õ ñú/ûü îZý�þ7ÿ�� �%�
� K2öcôõ

·9ø ��ù ÷
î ï® ð\ñ ñx÷ú/ûü î£ý�þ ÿ � �%� � ��«FMª�7�

�c[HIVG!I ò � ñ ��� ð ��� ð\ñ B�U=Y/[HIxkHIVd¬UJB�Yìg�WFXZY/[HIS^¤W�kHISR`dHkcó�� ñ �)B�UQY\[HILÙ)T�R`dH_:¢¤kHB�U�Y\GJB�§HE�Y/B�W`dlX�EHd¬_aY\B�WFdR`dHk ñ�� �nNVø � ù ÷ ���`ö�B�U�Y/[HI�_VE�Y/W	�ÈX]GJIV©�EHI\dH_ag�MÇÆÇ[HI�[HI\R7Yc_VR`vHRF_VB�Yìg�
l����b������ � B�UxRFvHvHGJW:��B�^tR9Y\IVkY/Wt§fI


u�+ÆÇ� � �9·9ø��
¸ ����� �� � ÷

� ���� ¼ ��� �� � ÷ ¢2IaPz_V^�� ÷�� Ü � � ��«FM�·F�
�c[HIVG!I � � � ô õ ñ!� �	�"�ÅB�UxY/[HIlmÄIV§}IagµY/IV^¤v�IVGJR7Y/EHG!I��c[HB�_7[Â_VWFGJG!IVU|v}W`dHkHUxY\WuY/[HIl_VE�Y\W#� X]G!IV©£EHIVdH_agñ�� M¿mÄIV§�Iag�Y/IV^¤v�IVGJR7Y/EHG!I¿W`X�UJWF^tI¿B�dHU|EHT�R9Y\W`G!USR`G!I¿U|[HW:�cd�B�dèÆCR`§HT�Ic«FM�·`M%$SU)��Ic_7[HW`UJIcÎ5B�A-RFU)Y/[HIY/RFGJDFIaYx^tR7Y/IVG!B�RFTHX]WFG)UJIa~fIVGJRFT'G!IVR`UJW`dHU�kHIVU|_VG!B�§}IVktB�duhHIV_aY\B�WFdtKFs`�#I�UJ[HR`T�TH_VR`T�_VEHT�R7Y/ICY/[HI�[HIVR9YL_VR`vHRF_VB�YìgW`XQÎ5B�A [HIVGJIVM�ÆÇ[HI�[HIVR9Y�_VRFvHR`_VB�Y!gèWFXCR¤· ¼ DtÎ5B�AÊ_VG�g�U�Y\R`T4B�U

� ·&�� ¼ � �
� ¼ ^tÜ ÷ ¢`IaPzÜ � � ��«FM�KF�

ÌÍIÐ_VR`dµ_VR`T�_VEHT�R7Y/IÄY/[HISY/IV^¤v}IVG!R9Y\E¬G!ItB�dH_VGJIVRFUJI¤WFX5Y\[HI¤Î5B�Aë_VG�g�U�Y\R`T�Y\W�§�IzR`§}W`E�Yt¸ ¼(' Ü¡X�W`G#IVdHIVGJD7gkHIVv�WFUJB�Y\B�WFd±WFX�� ¼ ¢`IaPzMÆÇ[HI�§�W`T�W`^¤IaY/IVG�[HRFUxUJW`^¤I�X�IVR9Y\E¬G!IVUxRFUÇX]WFT�T�W��cUJM�qSIVGJI¦�#I#GJIVX]IVGCY\WtB�WFdHB�ÔVR9Y\B�WFd±RFdHk�UJ_VB�dwY/B�T�T�R9Y\B�WFdkHIaY/IV_aY\W`G!U�RFU#_VWFdo~¬IVd/Y\B�WFdHR`TCkHIaY\IV_aY/WFGJUÄR`dHke�#IÐX]W£_VEHU#WFd³Y\[HIzkHB)�}IVGJIVdH_VIz§�IaYì�ÄIVIVdÈ§�W`T�W`^¤IaY/IVG!U#RFdHk_VW`d/~}IVd\Y/B�W`dHRFT�kHIaY\IV_aY/W`G!UJM
* ÌØB�kHI,+Ç[HWFB�_VI#W`X Ú R9Y\IVGJB�R`T�UÌÍIÐkHW�dHW7Yt[HR�~}IÐRÐ�cB�kHI¤_:[HW`B�_VIÐW`X4Y/[HIz^tR7Y/IVG!B�RFT�U�WFX4Y/[HIz_VW`d/~fIVd/Y/B�W`dHRFTCkHIaY/IV_aY\W`G!U|MlÒ�d³Y\[HIW7Y/[HIVG5[HR`dHkHs£^tWFU�YrWFX'B�dHUJEHT�R7Y/WFGJUQR`dHk�UJEHv�IVGJ_VWFdHkHEH_aY/WFGJU=[HR�~fI
~fIVG+gtUJ^tRFT�T2[HIVR7Yr_VRFvHR`_VB�Yìg¤R7Y¦T�W��Y\IV^tv�IVG!R9Y\EHGJI�R`dHk¤_VR`d¤§}I�EHUJIVktRFU�RFdtRF§HUJW`G!§�IVG�W`X}R�§}W`T�W`^¤IaY/IVG!M-$SU
�#IrkHB�U|_VEHUJUJIVk¤B�d¤hHIV_aY/B�WFdKFsb_VIVG+Y/RFB�dÂ^¤R9Y\IVGJB�R`T�U�R`GJItU|RFB�k�Y/W�[HR�~}I¤T�RFGJD`I¤_VGJWFUJUcU|IV_aY\B�WFdÂWFXQY/[HItIVT�RFU�Y\B�_uUJ_VR7YJY\IVGJB�dHDt��B�Y\[dHIVE�Y\GJRFT�B�d¬WFUÄR`dHkl��I¿_VRFdÈ^tRF¢2IÐR³UJEHB�Y/R`§HT�IÐkHIaY/IV_aY\W`GÄX�W`G#dHIVE�Y/G!R`T�B�dHWekHIaY/IV_aY/B�W`dÈ§/gß_7[HW�W`UJB�dHDY\[HIV^éR`U)Y\[HISY\R`G!D`IaYz^tR9Y\IVGJB�R`T�MSÌÍIc[HR:~¬IÐ_:[HW`UJIVdèÎ5B�AR`B�^tB�dHD³X]WFGbY\[HI¿dHI\E�Y\GJRFT�B�dHW³kHIaY\I\_aY\B�WFd§/gµUJvHB�d�p|kHIVv}IVdHkHIVdoY�B�dwY\IVGJRF_aY/B�W`dHM
* qLB�DF[�¨)dHIVG!D9gÈÖxIVUJW`T�E�Y/B�W`dhH_VB�dwY/B�T�T�R9Y\B�WFdÐkHIaY/IV_aY\W`G!Uj[HR�~fIbv�W£WFGCG!IVUJW`T�E�Y\B�WFdÐR`G!W`EHdHkSY/[HI=Y\[HGJIVUJ[HWFT�kz§}IV_VRFEHUJI�WFXFY\[HI�d£EH^¿§}IVG

K`×



+ÇG+g�U�Y/RFT � � �+Ü��+c�+kHB�RF^tWFdHkH� ·`·FK ¼Î5B�A �`KF·AfI � Ò ÷
N`N ¼hHB N`« ¼+ÇRFA � ¸f� ¼ÏSRFA «`×F·Ñ�I K`� ¼ÏSR	+ÇT K`·¬�ÆQR ·`« ¼i¯dHhH§ · ¼F¼ÏSRFi �9NF«

ÆQR`§HT�I�«FM�·FO�m#IV§og¬IbY/IV^¤v�IVG!R9Y\EHGJI�W`X=UJW`^¤I�B�dHUJEHT�R9Y\W`G!Uw��¸ ¼ ��M

WFXCY/[HIlvH[HW7Y/W�IVT�IV_aY/G!W`dßB�UL~}IVG�g UJ^tR`T�T�MÓi¯d�Y/[HIl_VRFU|IlWFXCY\[¬Il§}W`T�W`^¤IaY/IVG!s=Y/[HIlR:~¬IVGJRFD`IuIVdHIVG!D9gWFX¦Y/[HIVG!^tRFTLvH[HWFdHW`d-B�Ue· ' IaP R9Yè· ¼ ^tÜ�MxÆÇ[HIVG!I\X�W`G!IVs#X]W`GuR D`B�~fIVdkHIVv�WFU|B�Y/IVk-IVdHIVG!D9g Y\[HI§}W`T�W`^tIaY\IVGSUJIVdHUJIVUÄ^zEH_:[è[HB�DF[HIVGSd'EH^¿§fIVGSWFX�©£EHR`dwY/R�Y/[HRFdµ_VWFdw~fIVd/Y\B�WFdHR`T=kHIaY/IV_aY\W`G!U#RFdHkè_VR`dB�d±vHG!B�dH_VB�vHT�I#[HR`UÇ^ÐEH_�[³§�IaYJY\IVG�IVdHIVGJD7gÈGJIVUJW`T�E�Y/B�W`dHM�i¯d�X]R`_aY\s4R`d�IVdHIVGJD9gÈG!IVUJW`T�E�Y/B�WFd�W`X¦�9KFK¤IaPA}ÌØq Ú WFd¤Y/[HIt�9M�¸t¢2IaP/.�p|GJR�gÈW`X=R`T�EH^tB�dZEH^¡B�UÇG!IVv�W`G+Y/IVk5��¸f�7��M
* ÏLW10�E¬IVdH_:[HB�dHDÖxIVUJv�WFdHU|IèWFXrY/[HIè_VW`dw~fIVd\Y/B�W`dHRFTLkHIaY\IV_aY/WFGJU¿Y/W RßdZEH_VT�IVRFGeG!IV_VW`B�TSB�UekHB2�}IVG!I\d/YµX]G!W`^ÁY/[HR9YlY/WRFd-IVT�IV_aY\GJW`d-G!IV_VW`B�T�MØÆÇ[HI°kHIaY\IV_aY/WFGJUlR`G!I°D`IVdHIVG!R`T�T�gn_VRFT�B�§HGJR7Y/IVkÅ��B�Y/[-DFR`^¤^tRÂGJR�gëU|WFEHGJ_VIVUJsY\[HIVGJIVX]WFGJIVsZY\[HI�©£EHIVdH_:[HB�dHD¤X]RF_aY/WFGJUJO 3 4 �¾���#�`�65 ��«FM�«F�
��[HIVGJI����ÓB�U#Y/[HI±WF§HUJIVG�~fIVkÃIVdHIVGJD7gËX]W`G¤RÅdZEH_VT�IVR`GzG!IV_VW`B�TÇRFdHk�!5eB�U#Y\[HI�W`§HUJIVG+~}IVkÊIVdHIVGJD7gX]WFGtR`dÃIVT�IV_aY/G!W`dG!IV_VW`B�T�W`X)Y/[HI�UJRF^tI±IVdHIVG!D9gëR`U�Y\[HI±d'EH_VT�IVR`GzG!IV_VW`B�T�sÄ[HR�~¬I±§�IVIVd ^tIVRFUJE¬G!IVkX]WFGjY/[HI�vHGJWFv�IVGÇIVdHIVGJD7gÅ_VR`T�B�§HG!R9Y\B�WFdHMLÆ�[HIc©£EHIVdH_7[HB�dHD¤X]RF_aY/W`G!ULW`XQ_VWFdw~¬IVdwY\B�WFd¬RFT
kHIaY/IV_aY\W`G!UxRFGJIDFIVdHIVGJRFT�T�gÂT�IVUJU)Y/[HRFdèEHdHB�YìgÅRFUST�B�U�Y/IVk°B�dèÆjRF§HT�I�«`M�K`M¿Ò�duY\[HIcW9Y\[HIVGS[HRFdHkHs}Y/[HI¿§fW`T�W`^¤IaY/IVG!UÄB�dvHG!B�dH_VB�vHT�IÄkHWzdHW9Y#[HR�~fI)Y\[HIÄ©£EHIVdH_9[HB�dHDFM-$S_aY\EHR`T�T�guY\[HI#©�EHIVdH_9[HB�dHD¿X]R`_aY\W`G¦W`X4RÐ§�W`T�W`^¤IaY/IVGr[HRFU§}IVIVd±^¤IVR`UJEHGJIVk±R`dHk�GJIVv�WFG�Y\IVkzY\Wt§�I#_VT�WFU|IrY/W¤EHdHB�Yìg���¸F·`��M

* hHT�W��{hHB�DFdHR`ThHB�dH_VIe�#IèW`§HUJIVG+~}IuY/[HIlY/IV^¤v�IVG!R9Y\EHGJIÈB�dH_VG!IVR`UJIµWFX�Y/[HIlY/RFGJDFIaYÓ_VG�g�U�Y\R`T�sÇY\[HIeY\B�^¤Iµ_VWFdHU�Y\R`doYB�UuD`W:~¬IVGJdHIVkÃ§wg Y\[HItY/[HIVG!^tR`T�B�UJR7Y/B�W`dWFX¦Y\[¬I±_VG�g�U�Y\R`TxR`dHkÓY\[HItY/[HIVG!^tR`TÇ_VWFEHvHT�B�dHD±�cB�Y/[µY/[HIG!IVX]GJB�D`IVG!R9Y\W`G!MrÆ=g�vHB�_VRFTHGJB�UJIjY\B�^¤Ix_VW`dHU�Y\R`doY�B�U)¸�Y\W�· ¼ ^tUJIV_ÇRFdHk�Y\[HR9YLW`X�Y\[¬I�kHIV_VR:gcY/B�^tIxB�US� ¼`¼Y\WÄ· ¼`¼ ^tUJIV_Vs��c[HB�_9[¿RFGJIrGJIVT�R9Y\B�~fIVT�guU|T�W��ë_VWF^tvHRFGJIVkS�cB�Y/[LY\[HW`UJIrW`XH_VW`do~¬IVd\Y/B�W`dHR`T£kHIaY/IV_aY\W`G!UJM¦i¯dY\[HIxIVR`G!T�g³U�Y\R`DFIxW`X�Y/[HIÇIa��v�IVG!B�^¤IVdwY\s`Y\[HIÇ_VWFEHdoYxG!R9Y\IÇB�U)U�Y/B�T�T¬[HB�DF[u§}IV_VR`EHUJIÇWFX�Y/[HIx§HRF_7¢£DFGJWFEHdHkRFdHk#Y\[HB�U)UJT�W�� U|B�D`dHRFTHB�U�U|WF^tIaY\B�^¤IVU
Y\GJWFEH§HT�IVUJW`^¤IVMrqSW��#Ia~¬IVGJsFY/[HI�Ia��v�IV_aY\IVkt_VWFEHdoYÇG!R9Y\IxWFX�Y\[HI
« ¼



mÄIaY/IV_aY\W`G ÏSEH_VT�IVEHU 3 4
ÏSRFi9�+ÆÇT��/��¸`KF� ÏLRi ¼ M�K ¼¼ M ¼ ×
+ÇRFA � �+¨)EH�/��¸`«F� +�RA ¼ M ¼ À¼ M��9·
+ÇRFA � �+¨)EH�/��¸`¸F� +�RA ¼ M ¼ ×¼ M��`�Ñ�I2��¸FN`� Ñ�I ¼ M�·`¸hHBª��¸`�F� hHB ¼ M�K ¼.LI2��¸FÀ`� .SI ¼ M�¸`¸#7 ¼ M��`�

ÆCR`§HT�I#«FM�KFO Ú IVRFU|EHG!IVk±©�EHIVdH_9[HB�dHDzX�R`_aY\W`G!UxX]WFG�U|IV^¤B�_VWFdHkHEH_aY/WFGxRFdHk±UJ_VB�dwY\B�T�T�R7Y/B�W`d�kHI!Y\IV_aY/WFGJUJM

kHRFGJ¢e^tR7YJY\IVG�B�U�~fIVG�gÈT�W��{R`dHkÐY/[HB�UxUJT�W��{UJB�DFdHR`T4B�UÇdHW7Y¿RtvHG!W`§HT�IV^¡X]W`GÇRtkHRFGJ¢l^tR7YJY\IVGÇU|IVRFGJ_:[Ia��v}IVGJB�^tIVdwY#B�d±R¤kHIVIVv�EHdHkHIVGJDFGJWFEHdHk±UJB�Y/IVM
* Ú RFU|UÇÎ5B�^tB�YA}WFG)Y\[HIzG!R`G!I¤Ia~fIVd\YzUJIVR`G!_9[HsCR³T�R`G!D`IÐkHIaY\IV_aY/W`GÄ^tR`UJUÄB�UÄG!I\©�EHB�G!IVkHM8${T�R`G!D`IÐ^tRFUJU#§}W`T�W`^tIaY\IVGJs[HW��ÄIa~fIVGJs
T�IVR`kHU�Y\WtUJ^tR`T�T4UJB�DFdHR`T'Y/WtdHWFB�UJI�G!R9Y\B�Wt§}IV_VR`EHUJI�Y\[HI�[HIVR9Yc_VRFvHR`_VB�Y!gÈWFX}Y\[HI�RF§HU|WFGJ§}IVGB�U�vHG!W`v�WFG�Y\B�WFdHR`T�Y\WrY/[HI�^tRFUJU|MbqSW:�ÄIa~¬I\G!sHB�X���IrEHUJIÇRFdtRFGJG!R�gc�cB�Y\[¤U|^¤R`T�TH^tRFUJU�WFX�§}W`T�W`^¤IaY/IVGJUJsIVdHWFEHD`[�^tRFU|UÇ_VR`d�§�I�WF§�Y/RFB�dHIVkHM
A}W`G¦Y\[HItX]IVR7Y/EHG!IVU�kHIVUJ_VGJB�§}IVkÓR`§�W�~fIVs��#I¤[HR�~¬I¤_7[HW`UJIVdlY/[HIt§}W`T�W`^¤IaY/IVG�X]WFGrY/[HItkHIaY\IV_aY/WFG#W`XbW`EHGkHR`G!¢e^tR9Y!Y/IVG�UJIVRFGJ_:[±Ia��v}IVGJB�^tIVdwY\M

ÝßÞ:9 ; å=<lærç�â�> ?-ç!@&>BAjä <læC@xæED\â�> F â�GÂåIH J åSç)ä @ >KDL<Èä MN; ?OF
J å=PQ?ORèåÄç�ä DSA}æ�â¤ç!A

ÆÇ[HIÇGJIV_VWFB�T¬IVdHIVGJD7g�_VR`EHUJIVku§/gÐY\[HIxdHIVE�Y\GJR`T�B�dHW7p|dZEH_VT�IVEHU�IVT�R`U�Y/B�_xUJ_VR9Y!Y/IVG!B�dHD�B�U)B�dÄY/[HIÇW`G!kHIVG�W`Xj� ¼ ¢2IaPzM$SU¦Y/[HISY/IV^¤v}IVG!R9Y\EHGJIzB�dH_VG!I\RFUJI¤WFX)R�Î5B�AË_VG+g�U�Y/RFT��cB�Y/[µ^tRFUJU#WFX)· ¼ D³R9Yt· ¼ ^tÜ B�U�R`§fWFEFY¤¸ ¼(' Ü X]W`GR�IVdHIVGJD7gßkHIVv�WFUJB�Y¤WFXS� ¼ ¢`IaP s��#IÐdHIVIVkµR¿~}IVG+gßU|IVdHUJB�Y/B�~}IÐvH[HW`dHWFdÈU|IVdHUJWFG¦Y/[HR7YÄ��W`G!¢£USR9Y#Y\[HIzT�W:�Y/IV^¤v�IVG!R9Y\EHGJI#W`XQ§}IVT�W:� �9Ü�M
TIUWVXUWY Z\[^]`_�acbWdfehg�i%[kj l-[km/aWnogXpqjqrInostgXu
i¯d±R¤[HIVR:~�B�T�gèkHWFv}IVk±R`dHk�_VW`^tvfIVdHUJR9Y\IVk�UJIV^tB�_VW`dHkHEH_aY\W`G!s
IVT�IV_aY\GJB�_VR`T
_VWFd¬kHEH_aY\R`dH_VI#B�U�kHW`^¤B�dHR7Y/IVk�§og_7[HRFGJDFIVU�v�[HW`vHvHB�dHD#v¦X�GJWF^ R`d W£_V_VEHvHB�IVk kHWFv¬RFdoYeU|B�Y/IcY\WÈR`dÊEHdHW�_V_VEHvHB�IVk UJB�Y\I2��¸F×`��MÃÆ�[HI³G!IVUJB�U�Y\R`dH_VIw¤����ÇB�UC�cG!B�Y!Y/IVd�RFU
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w¤����!x¾Ia��v � y Ia��v zW{�|�}� ��«FM�¸F�
�c[HIVG!I¦�lB�U=Y/[HIÄkHB�U�Y\R`dH_VIÄ§}IaYa�ÄIVIVd�Y\[HI#kHWFvHR`d/Y/UJs

y
B�U=Y\[HI#_:[HR`G!R`_aY\IVGJB�U�Y\B�_SUJB�ÔVISW`XHY\[HI¦�#R|~¬ISX]EHdH_aY\B�WFdW`XbR±_7[HRFGJDFI¤_VRFGJG!B�IVG!s zW{ B�UrY/[HItIVdHIVG!D9gÊT�Ia~fIVTjW`X5Y\[HItkHW`vHRFdwYtX]G!W`^ Y\[HItDFGJWFE¬dHkÓU�Y/R7Y/IVM�ÆÇ[HB�U�B�UrY/[HIGJIVUJB�U�Y/RFdH_\I�§�IaYì�#IVIVdzY\[HI�Yì�#W¤U�Y/R7Y/IVUJMxA}W`GjY/[HI�_VW`dHkHEH_aY\B�WFd�W`XQRu§HEHT�¢eUJR`^¤v¬T�IVs4vHR9Y\[HULR`^¤W`dHDt^tRFdwgU�Y/R7Y/IVUxRFGJI#_VW`dHUJB�kHIVGJIVk�RFdHk~w¤�����ÇB�UÇX]WFEHdHk¤Y\W¤[HR7~¬I¦Y/[HI#^tB�dHB�^ÐEH^¡R7Y

z { � ���}�� � ��«FM�NF�
ÆÇ[HIVG!IVX]WFGJIVs'Y/[HI¦Y/IV^¤v�IVG!R9Y\EHGJI#kHIVv�IVdHkHIVdH_VI�WFX}Y\[HI�G!IVUJB�U�Y/RFdH_VI,w¤�����ÇB�Uj��GJB�YJY/IVd±R`U

wt���c����w ® Ia��v �� �� ��«FM��F�
�c[HIVG!I%w ® RFdHk � RFGJI�_VW`dHU�Y/RFdwY�vHRFGJRF^tIaY\IVGJUJM
TIUWVXUWV �I]6�qu�aWno]6staWgXp
ÌØB�Y\[�[HIVR�~�B�T�gÐkHWFv}IVk�D`IVG!^tRFdHB�EH^nUJIV^tB�_VW`dHkHEH_aY\W`G!U|s\�#Ij[HR�~fIjX]RF§HGJB�_VR9Y\IVk¦~�IVG�gcU|IVdHUJB�Y/B�~�I}Y\[HI\G!^tB�U�Y/WFGJU/��N ¼ ��MÆÇ[HIVUJISY/[HIVG!^tB�U�Y\W`G!U�RFGJIÐ^¤R`d'EHX]RF_aY/EHG!IVkµ§/g�Y/[HIÐdHIVE�Y/G!W`deY/G!R`dHUJ^zE�Y/R7Y/B�W`dèkHWFvHB�dHDÅ�+ÏSÆÇmÄ�#^tIaY\[HW£kHMÆÇ[HI#ÏSÆ�m%^¤IaY/[HW£k±B�UrRÄY/IV_7[HdHB�©£EHIbY/W¤kHWFv}I#UJIV^tB�_VW`dHkHEH_aY/WFGJU�§wguY\[HI#vHRFG�Y\B�RFTZY/G!R`dHUJ^ÐE�Y/R7Y/B�W`d³WFXQB�Y/UU�Y/RF§HT�ISB�UJW9Y/WFv�IVU=Y\W¿kHWFvHR`doYSB�^¤vHEHGJB�Y/B�IVU=~�B�RÇY/[HIVG!^tRFT�dHIVE�Y\GJWFde_VR`v�Y/EHG!IVM�ÆÇ[HISG!IVT�Ia~'RFdwYLGJIVRF_aY/B�W`dHU¦RFGJIT�B�U�Y/IVk±B�d�ÆCR`§HT�IÄ«FM�«FM

iìUJW7Y/WFv�I $S§HEHdHkHRFdH_VI +ÇG!W`UJUxhHIV_aY\B�W`d ÖxIVRF_aY/B�W`d m#WFvHR`d/Y���t� ��§HRFGJdH� ÆQg�v¬I� ®
÷ �
Ñ�I · ¼ M�¸ KFM�·F¸ � ®

÷ �
Ñ�I2��d¬¹��Q� � �

÷ �
Ñ�I �¯��� ���� � �

÷
� Ñ�R v� �

÷ �
Ñ�I ·F�`M�« �7M ¼ � �

÷ �
Ñ�I2��d¬¹��Q� � ÷÷ � Ñ�I p� ÷÷ � Ñ�I �FM�À �9¸ � ÷÷ � Ñ�I2��d¬¹��Q�

� �
÷ �
Ñ�I p� �

÷ �
Ñ�I KFN`M�¸ ¼ M�¸F· � �

÷ �
Ñ�I2��d¬¹��Q� ���

÷ �
Ñ�I � � � ���� ���

÷¯÷
$SU d���

÷ �
Ñ�I �FM�À ¼ Mª�7N ���

÷ �
Ñ�I2��d¬¹��Q� ���

÷ �
Ñ�I �¯��� ÷��� ���

÷¯÷
$SU ÷ ��� � �� ���

÷ � hHI d
ÆjRF§HT�I#«`M�«`O�ÖxIVRF_aY/B�W`dHUxWFXQDFIVGJ^¤R`dHB�EH^�B�UJW9Y\W`vfIVUxB�d±ÏSÆ�m ^tIaY\[HW£kHM

$SUÄY\[HI�_VG!W`UJUzUJI\_aY\B�WFd B�U¤UJ^¤R`T�TrIVdHW`EHDF[ X]WFGSY/[HI³UJB�ÔVI³W`EHGSY\[HI�DFIVGJ^¤R`dHB�EH^ _VG�g�U�Y\R`T�U|sÇÏSÆ�m#Ñ�I^tIaY\[HW£k±vHG!W7~�B�kHIVUrEHdHB�X]WFGJ^�kHWFvHR`dwY\Ur_\WFdH_VIVdoY\GJR9Y\B�WFd³B�dzY/[HI#D`IVGJ^¤R`dHB�EH^tMhH_9[HIV^tR7Y/B�_±kHG!R:��B�dHDÅWFXbY/[HI±X]R`§HG!B�_VR7Y/IVk-ÏSÆ�m Y/[HIVGJ^¤B�U�Y\W`GuB�UuUJ[HW��cdB�dACB�DFMØ«FMª�7M-ÌÍI±[HR:~fIX]RF§HGJB�_VR9Y\IVk#Y\[HIVGJ^tB�U�Y/WFGJU4��B�Y\[#~HRFGJB�W`EHU6w±�8� _VEHG+~}IVU�§wge_9[HRFdHD`B�dHD¦Y/[HI�Ia��v�WFUJEHGJI�W`X�Y/[HI�D`IVG!^tRFdHB�EH^Y/WLY/[HI¦Y/[HIVG!^tRFT�dHIVE�Y/G!W`dHUJM�ÆÇ[HG!IVIrYìg�vHB�_VR`T�w ��� _VEHG�~fIVUrR`G!I#UJ[HW��cd³B�d�ACB�D`M�«`M�·`M�w ��� _VEHG+~}IVU¦WFX
«`·



UJIa~}IVG!R`T}ÏSÆ�m#Ñ�IVKxY/[HIVG!^tB�U�Y\W`G!UJs£�c[HB�_7[e[HR�~¬IS§�IVIVdeEHUJIVkeX]WFGr^tWFU�Y#WFXHY/[HISvHGJIV_VIVkHB�dHDz^¤I\RFUJEHGJIV^¤IVdwY/UR`G!IlUJ[HW��cdÂB�dßAjB�D`MÓ«`M�K`MÓÆÇ[HIlDFWZW£kÂG!IVvHGJW£kHEH_aY\B�~�B�YìgÃWFXCY/[HI�Y\[HIVGJ^¤B�U�Y/WFG¿B�UcUJIVIVdßB�dßACB�DFMÅ«FM�KèRFdHkY/[HB�UÇX�IVR9Y\E¬G!I�DFB�~fIVUrRuUJB�D`dHB�´H_VR`dwY#R`k�~HRFd/Y\R`DFI#B�d�_VWFdHU�Y\GJEH_aY\B�dHD¤R¤^zEHT�Y/B�v¬T�IÄR`G!GJR�gÈW`X¬Y\[HI�§}W`T�W`^tIaY\IVGJUJMÆ=g�vHB�_VR`TZ_7[HR`G!R`_aY/IVG!B�U�Y\B�_¦WFX`Y/[HIrÏSÆ�m#Ñ�IVKbY/[HIVG!^tB�U�Y\W`G!U�UJ[HW��cdzB�d¤ACB�D`M¦«FM�KÄB�UjIa��vHGJIVUJUJIVkz§wge¨)©�M#��«FM��F��cB�Y/[±_VW`dHU�Y\R`dwY � � � ¼ ��NFÜ RFdHk�w ® ���9���F« �-� ¼ �H��� M

Au wires

1.0mm

1.5mm Doped germanium

Contact pads

ACB�DFEHGJI¿«`M��9O#hH_:[HIV^tR7Y/B�_�kHGJR��cB�dHDuW`X�Y\[HI¿X]RF§HGJB�_\R7Y/IVkèÏLÆÇmyY/[HIVG!^tB�U�Y\W`G!McÆ�[HI $SEt��B�G!I\USRFGJI¿¸ ¼ ' ^kHB�RF^tIaY\IVGJM���N ¼ �

ÝßÞ:� F åX�èåSã/â�GÈä å=>¿æ â�� æERèå ��DS  á�â¤ã/â¤ä å)æ�åSç @Læ @ ¡K<èç!�|@ ¢xå
��@ £ßâzç!@Lærâ¤ç¥¤

ÌÍIÐ[HR`kÓkHIa~}IVT�W`vfIVkÓR±§}W`T�W`^tIaY\IVG#_VW`dHUJB�U�Y/B�dHD±WFX)R�·¬�9D³Î=B�Aë_VG�g�U�Y\R`TjRFdHkÅRFdÓÏLÆÇm Ñ�ISY/[HIVG!^tB�U�Y\W`G§wgeY/[HIxgfIVR`Gc�7×`×F�`M#Æ�[HIVdu��I�^tRFkHIcR�Y\IVU�YÐG!EHdèR9YxY/[HI�U|EHG!X]RF_VIcT�RF§�WFGJR7Y/W`G+gÅB�dtY/[HI�qSW`dHDFWl_VRF^tvHEHUW`X'Y/[HISÛSdHB�~}IVG!UJB�Yìg�WFX5ÆQW`¢\g}WFM=ÌÍISRFkHW`v�Y/IVkeRÐU|[HB�IVT�keWFXb� ¼ _V^#p�Y\[HB�_:¢tT�IVRFkHMrm#IaY\R`B�T�UrR`G!ISkHIVUJ_VGJB�§}IVk³B�dÖxIVX]M¤��Nf�7��MbÌÍI#[HR7~¬I�W`§�Y\R`B�dHIVk¤Y/[HIcUJv}IV_aY/G!EH^ UJ[HW:�cd�B�d�AjB�D`MÄ«FM�«FMÄÆÇ[HI ¦�§ �¨ �ª© T�B�^tB�Y/UxRFULRuX]EHdH_aY/B�W`dW`X`« ¨ W`§�Y\R`B�dHIVk±B�d¤Y\[¬I#UJEHGJX�R`_VI�G!EHd�RFGJI#UJ[HW:��d±B�d±ACB�D`MÇ«`M�À`MÌÍI#[¬R�~fI¦Y/[HIVd�kHIa~fIVT�WFv}IVk±Rt§}WFT�WF^tIaY\I\GÇRFGJG!R7gÈ_VWFdHUJB�U�Y/B�dHDtW`X=ÀtvHB�IV_VIVUxWFXQÎ=B�A §�WFT�WF^tIaY\IVGJU���B�Y\[^tRFUJUxW`X=·¬�9DtIVRF_7[³§�IVX]WFGJIrY/[HI#dHIa�£YcU�Y\IVvHM
ÝßÞ�Ý ¬D/ã/âSæ¯®°<K>BA±@xæ¯@ ¡BRK@¿ã/ã\â�² F åIGuæER ¡KDJærå
$SXêY\IVGSY/[HI³kHIa~�IVT�W`vH^¤IVd/Y³R9Y¤Y/[HI³UJEHGJX]RF_VI�T�R`§}W`G!R9Y\W`G+g£sC��Ie^tW�~¬IVkÈY\[HI�kHIaY\IV_aY/WFGzU�g�U�Y/IV^ Y\WÅÏLW`¢`W9pD`B�GJB�gfR`^tR³EHd¬kHIVG!D`G!W`EHdHkµ_VIVT�T�B�d�7×`×FÀ`M�ÏSW`¢`WFD`B�GJB�g¬RF^tR�EHdHkHIVG!D`G!W`EHdHkµ_VIVT�T�B�U�T�W�_VR7Y/IVkÅN ¼ ¢�^ Y/WzY/[HIUJW`E�Y\[ÂW`XrÆjWF¢/g¬W±R`dHkß[HRFUcR9YeT�IVRFU�YÈ� ¼ ^¤M���M�IVMµW`XrW:~¬IVG!§HEHGJkHIVd5��NF·`��MlÌÍIuEHUJIVkÂR°§}WFT�WF^tIaY/IVGcR`G!GJR�g_VW`dHUJB�U�Y/B�d¬DtWFXCÀtÎ5B�A §�WFT�W`^¤IaY/IVG!U���B�Y/[±^tRFUJUxW`XQ·f�7DtIVR`_9[�X]WFGjY/[HI�^¤IVR`UJEHG!IV^tIVdwY�R7YcÏSW`¢2W`DFB�G!B�g¬RF^tR
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¿`À2Á	ÂÄÃJIÐ«`M�«`Oc¨)dHI(Ã:Á7g U|v}IV_aYSÃWÂH^éW`§�Y\R#À�dHIVke�,À�Y\[ÓReÎ^À2¿Í§}W`T�W`^¤IaY/I(ÃÄR7Y#Y/[HIÐU:ÂÄÃJX�R`_VIzT�RF§}W	ÃJR7Y/W	Ã�g�M1$LdIa��v}W`U:ÂÄÃJIqÀ�U ¼ M ¼ ·F¸¤¢"Á � kHR:g�U/��N¬�9� M
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ÂHdHkHI(Ã:Á	ÃJW	ÂHdHke_VIVT�T�MÇmÄIaY\R#À�T�UrR#Ã!ISkHI\UJ_(ÃWÀ�§}IVkÅÀ�d³ÖxIVX]Mª���9×F��Mri¯d¿Y/[HISvÄÀ�T�W7YÆÃ:ÂHdc��IL[HR�~fILR`kHWFv�Y/IVk³RÐ^¤W#Ã!IU�YSÃWÀ�dÄÁFIVdwY¿UJ[ÄÀ�IVT�kHU�Y\[HR`duY\[HW`UJIcWFX�Y/[HI�Y/IVU�Y Ã:ÂHdBÀ�d¤Y/[HI¿U:ÂÄÃJX�R`_VIcT�R`§�W	ÃJR7Y/W	Ã�g�M#ÆÇ[HIcUJ[ÄÀ�IVT�kHUS_VW`dHU:À�U�YÐWFX� ¼ _V^#p�Y\[ÄÀ�_:¢ÓÒÆ¿jqÇ+ _VW`vHv}I(ÃÐT�R�g¬I(Ã!s��9¸F_V^#p�Y\[ÄÀ�_9¢ÓT�IVR`k T�R:g¬I(Ã!s���Á"��_V^ � p�Y/[ÄÀ�_9¢Ó§fW#ÃWÀ�_eR`_(À�k T�R:g¬I(ÃJsrRFdHk· ¼ _V^#p�Y\[ÄÀ�_:¢Óv�WFT�gfIaY/[\g�T�IVd¬IlT�R:gfI(Ã!M Ú R9Y\I(Ã:À�R`T�UzX]W	ÃLY\[HI³UJ[ÄÀ�IVT�kHUÐR#Ã!I³vÄÃ!Ia~�À�W#ÂHUJT�gÈÃJRFk�À�W9p|RFUJUJR7g¬IVk��%À�Y/[qSÙ�Ñ�Iq�Hp�ÃJR�gßUJv�IV_aYLÃJWF^tIaY/I(Ã\��NF·`��MuÆ�[HI¤IVdHI(ÃWÁ9g UJv}IV_aYLÃ:ÂH^ WF§�Y/R	À�dHIVke�%À�Y/[ÈW`dHIzW`X4Y\[HIzÎ^À)¿Ë§�WFT�WF^tIapY/I(Ã!U/��mÄK`�EÀ�UÇUJ[HW��cdÉÀ�dÊ¿`À2ÁFM�«`M�¸`MÇÆÇ[HIÆ¦¥§ �¨ �ª© T)À�^�À�Y\UÇR`U�R¤XËÂHdH_aYLÀ�WFd±WFX`« ¨ W`§�Y\R#À�dHIVkÌÀ�dÐY\[¬IÄvÄÀ�T�W7Y,Ã:ÂHdR#Ã!IÐUJ[HW7��dBÀ�d�¿ÍÀ)Á`Mt«`M�À`MtiìdeY/[ÄÀ�UÄv�À�T�W7Y�ÃWÂHdHs���IÐ[HR�~¬IÐW`§�Y/R	À�dHIVkÈRÐ�#W	ÃJT�kFp|§fIVU�Y1¦�§ �¨ �}© T2À�^1À�Y\U�X�W#ÃbY\[HIdHI(Â�YSÃ!R`T)À�dHWFUxT2À)Á`[/Y/I(Ã=Y/[HR`d±¸`Ñ�IaPÐ_ �'� ��·`×F��M
ÝßÞ:Î ¬ ç�åSãSD/ä DS>K@¿ç¥¤ Ï¯>BHÈåSç¥Ð�ç�â�<K>BH Ñ åI@ A`<Èç�åSä å=>ÐæÆMÓÒ @¿ä D/â�Ô,@�Õ

ç!<B>lÝ~P
i¯dÍÏSW�~fIV^Ð§¬I(Ã!se�9×F×`×Fsr��I°^¤W�~¬IVkÅY/[HIèkHIaY/IV_aY\W#ÃeU�g�U�Y\IV^ Y/WÂÜ�R`^�À�WF¢�RßÒ�§HUJI(Ã�~ZR9Y\W#Ã+gnR`dHkÍU�Y/R	Ã�Y\IVkvÄÃJIVT)À�^�À�dHR	Ã�gË^tIVRFU:ÂÄÃJIV^tIVd/YÊÀ�d · ¼F¼`¼ MëÜ�RF^1À�W`¢�RµÒ�§HUJI(Ã�~ZR9Y\W#Ã+gÖÀ�UtR7Y°Ü�RF^1À�W`¢�R7p|_:[HWFsÇÑ,À�XËÂHsÇ×2R`vHR`dR`dHkÈ[HRFU�·Fs�� ¼`¼ ^¤M���M�IVMlWFX�W:~fI(Ã!§ÄÂÄÃJkHIVdHM¤m#IaY\R#À�T�U#W`X
Y\[HI¤vÄÃ!IVT2À�^1À�dHR#Ã+gØÂHd¬kHI(ÃWÁ#Ã!W#ÂHdHkµ^tIVRFU:ÂÄÃJIV^tIVd/YR#Ã!IÄkHIVU|_(ÃWÀ�§}IVkÉÀ�d�ÖLIVX�M���N`KF��ME$LUC�#ISU�YSÀ�T�T
U:ÂÄ�}I(ÃJIVk³XËÃ!W`^¾Y/[HI#^1À�_LÃ!W`vH[HWFdÄÀ�_ÄdHW	À�UJIVs£Y\[HI�^¤IVR`U:ÂÄÃJIV^¤IVdwY�#R`UÄv�I(Ã!X]W#Ã!^tIVke�%À�Y/[HW	Â�Y�Y/[HIz[HIVT2À)ÂH^ T2À�©"ÂHIV´HI(Ã#R`dHk�ÃJIap|´HT�T2À�dÄÁ¤Y\[HI¤T)À�©�ÂÄÀ�kµ[HIVT2À)ÂH^ Ia~}I(Ã+gÊkHR�g2MlÆ�[HIUJv�IV_aYLÃ:ÂH^ WF§�Y/R	À�dHIVk¿�%À�Y/[³WFdHI�WFXHY/[HIÄkHIaY/IV_aY\W#Ã!Uw�+mÄÀ`�EÀ�U�UJ[HW��cdÅÀ�dÊ¿`À2ÁFM�«`M�N`MC+�W`^¤vHR#ÃWÀ�UJW`dÐ�%À�Y/[¿Y\[HIvÄÃJIa~�À�W	ÂHU�Ã:ÂHdHUxR	ÃJI�UJ[HW7��dÊÀ�d~¿`À2ÁFML«FM��FMÇ+�W#ÂHdwYLÀ�dÄÁ�Ã!R9Y\I�R:~¬I(ÃJR	Á`IVk�§�IaYì�ÄIVIVd±· ¼ ¢2IaP R`dHk�À ¼ ¢`IaP [HR`UkHIV_(ÃJIVRFUJIVke§wg�R¿X]RF_aY/W	Ã¦W`X
�¿_VWF^tvHR	ÃJIVkcY\WLY\[HISv�À�T�W7YqÃWÂHdeR9YÄÏSW`¢`W	Á#À)Ã:À�gfRF^tR%ÂHdHkHI(Ã:Á	ÃJW	ÂHdHke_VIVT�T�MrÆÇ[HI¦¥§ �¨ �ª© T2À�^1À�Y/U=RFU=RLXËÂHdH_aYSÀ�W`d�W`XÙ« ¨ W`§�Y\R#À�dHIVk%À�dÇY/[HI)vÄÃ!IVT2À�^1À�dHR#Ã+g1ÂHdHkHI(ÃWÁ#Ã!W#ÂHdHk ÃWÂHdcR#Ã!I)UJ[HW:�cdÆÀ�d,¿ÍÀ)Á`M«`M�À`M�$ST�Y/[HW	ÂÄÁ`[l�#I¿[HR7~¬I À�^tvÄÃ!W:~¬IVklY\[HIzUJIVdHU:À�YLÀ�~�À�Yìg±Y\W¿Y/[HIÐdHI(Â�YSÃ!R`T)À�dHWFU#[HIVR�~�À�I(Ã)Y\[HR`dÈ· ¼ Ñ�IaPz_ �H�_VW`^¤vHR#Ã!IVkuY/W�Y/[HIÐvÄÀ�T�W9Y&Ã:ÂHdHsfY/[HI¿UJIVdHU:À�YSÀ�~�À�Yìg±Y/W�Y/[HI¿T)À2ÁF[wY/I(ÃLdHI(Â�YSÃ!R`T)À�dHWFUÄ[HRFU=Á`W7YS��W#Ã+Y/[tY\[HR`duY\[HIvÄÀ�T�W9YCÃ:ÂHdHM5ÌÍIbX]W	ÂHdHkSY\[HR9Y¦^�À�_(ÃJWFvH[HW`dÄÀ�_¦dHW#À�UJI¦R`dHk&ÃJRFkÄÀ�WFR`_aYLÀ�~}Ib_VW`d/Y/RF^1À�d¬R7YSÀ�W`d%À�dLY/[HI¦Î^À)¿è_(Ã+g�U�Y/RFT�UR#Ã!ILUJIaYJYLÀ�dÄÁcT2À�^1À�Y¦Y\WÇY/[HILUJIVdHU:À�YLÀ�~�À�Yìg2M=ÌÍIL[HR�~¬IxkHWFdHISU|WF^tI�À�^tvÄÃ!W�~¬IV^tIVdwY\U)RFUbkHIVU|_(ÃWÀ�§}IVkÚÀ�dlhHIV_aYLÀ�WFd¸`M�·tR`dHk�U�Y/R	Ã�Y\IVk¤Y/[HIqÂHdHkHI(Ã:Á	ÃJW	ÂHdHk�^tIVRFU:ÂÄÃJIV^¤IVdwYÆÀ�d�ÏSW�~¬IV^Ð§¬I(ÃJs4· ¼F¼ �7M
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¿`À2Á	ÂÄÃJIl«`M��`O³¨�dHI(Ã:Á7gUJv�IV_aYSÃ!RèWF§�Y/R	À�dHIVkØÀ�d�Y/[HI�Y/IVU�YÅÃ:ÂHdÂR7Y¿Y\[HIlU:ÂÄÃJX]RF_VI2��N¬�9��srvÄÀ�T�W9YÅÃ:ÂHdßR9YeÏSWF¢2W7pÁ#À)Ã:À�gfR`^tRÉÂHd¬kHI(ÃWÁ#Ã!W#ÂHdHkÓ_VIVT�T���·`×F��s�RFdHk�Y/[HIzvÄÃJIVT)À�^�À�dHR	Ã�gÜÂHdHkHI(Ã:Á	ÃJW	ÂHdHkÅ^tIVRFU:ÂÄÃJIV^tIVd/YtR9YuÜ�RF^1À�W`¢oRÒ�§HUJI(Ã�~HR7Y/W	Ã�g���N`KF��M ÆÇ[HIëU|v}IV_aYSÃWÂH^ WF§�Y/R#À�dHIVkÝÀ�d Y\[HIÊY/IVU�Y�Ã:ÂHd�R7YY\[¬IëU�ÂÄÃ!X]RF_VIhÀ�UUJ[HW��cdÞÀ�d§HT2ÂHI2�+hÄÂÄÃJX�R`_VIV�JMØÆÇ[HI°UJv�IV_aYLÃ:ÂH^ W`§�Y\R#À�dHIVkÅ�%À�Y/[WFdHI°W`X¦Y\[HI°kHIaY/IV_aY\W#Ã!Uw�+m#KF�ÚÀ�dÅY/[HI�vÄÀ�T�W7YKÃWÂHd-R9YÏSWF¢2W	Á#À)Ã:À�g}RF^tR~ÂHdHkHI(Ã:Á	ÃJW	ÂHdHkÊ_VIVT�T�À�UzUJ[HW���dØÀ�dØÁ#Ã!IVIVd5��ÏLW`¢`W#Á	À2ÃWÀ�gfR`^¤R`�!MÂÆÇ[HIeUJv}IV_aYLÃ:ÂH^ W`§�Y\R#À�dHIVk�%À�Y/[�W`dHIcWFX�Y\[HIckHIaY/IV_aY\W#Ã!Uw�+m#ÀF��À�dtY\[HI�vÄÃ!I\T)À�^�À�dHR	Ã�gßÂHdHkHI(Ã:Á	ÃJW	Â¬dHk~Ã:ÂHd°R7YÐÜ�RF^1À�W`¢�RtÒ�§HUJI(Ã�~ZR9Y\W#Ã�gÀ�UÇUJ[HW:��dÉÀ�d~Ã!IVk5��Ü�RF^1À�W`¢oRzv�Ã!IVT2À�^1À�dHR#Ã+g��JM
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¿`À2Á	ÂÄÃJIz«#à�À`O�¦ § �¨ �}© T2À�^1À�Y/U�RFU�R�X�ÂHdH_aYSÀ�WFdµW`X�« ¨ àeÆ�[HI1Ã!I(Á#À�W`dµR`§fW7~¬ILY\[¬Iz_(ÂÄÃ�~}I&À�U#Ia��_VT2ÂHkHIVkµR9Yu× ¼�Ý+�à�Î^à4ÆÇ[HI,Ã!IVU:ÂHT�Y�WFX}Y\[HI�U:ÂÄÃJX�R`_VI,ÃWÂHd~À�UxUJ[HW��cdÌÀ�d�§HT)ÂHI2��hÄÂÄÃ!X]R`_VIV�!s'Y/[HIÆÃJIVU:ÂHT�YcWFX¬Y/[HI�vÄÀ�T�W7Y%Ã:ÂHd~À�UUJ[HW��cd~À�d�Á	ÃJIVIVd5��ÏLW`¢`W#Á	À2ÃWÀ�g¬RF^tR`�!s4R`dHktY\[HI%Ã!I\U:ÂHT�YcW`X}Y/[HIcvÄÃ!IVT2À�^1À�dHR	Ã�g�ÂHdHkHI(Ã:Á	ÃJW	ÂHdHk�Ã:ÂHd~À�UxUJ[HW:�cdÀ�dáÃJIVk5�+Ü�R`^1À�W`¢�R±vÄÃ!IVT2À�^1À�dHR#Ã+g��:àK¿}W	Ã�_VWF^tvHR	Ã:À�UJW`d±Y\[HIuT2À�^1À�Y/UcUJ[HW��cdßÀ�dË��·`ÀFsXâ ¼ s�¸#âFs�N`«F�)R	ÃJIuRFT�UJWvHT�W7YJY\IVkÄà

«`×



ÌÍILv}I(ÃJX]W	ÃJ^¤IVkeUJIa~}I(Ã!R`T`Y/IVU�YIÃ:ÂHdHUrR`XêY\I(Ã=Y\[HISvÄÃJIVT)À�^1À�dHR#Ã+g�ÂHdHkHI(Ã:Á	ÃJW	ÂHdHke^tIVRFU�ÂÄÃ!IV^tIVd/Y#R7Y#Ü�RF^1À�W`¢oRÒ�§HUJI(Ã�~HR7Y/W	Ã�gßRFdHkÅ^tRFkHItUJIa~�I(Ã!R`TÍÀ�^tvÄÃ!W�~¬IV^tIVd/Y\U�RFU�kHIVUJ_(Ã:À�§�IVkßÀ�dÅhHIV_aYLÀ�WFdÅ¸	à�·	à±Æ�[HIVd��#I¤U�Y\R#Ã+Y/IVkW#ÂÄÃ�ÂHdHkHI(ÃWÁ#Ã!W#ÂHdHk�^tIVR`U:ÂÄÃ!IV^tIVd/Y£��Ü�RF^1À�W`¢wR9p�ÃWÂ¬dH×F�CÀ�d�Ò�_aY/WF§�I(Ã�· ¼`¼ ��à
Î�Þ/à F å)æ�å=¢�æ�âzç!A
ã UWYXUWY ähpIjq[kuÄå�u�g�rIpqj°æ�]6�&gXu�]!s"g�u�dQ]!sÈç\]6mOaWgXèÍ]�é aWpq[
ÆÇ[HIÄT�R`§}W#ÃJR7Y/W	Ã�gèX�W#ÃQY\[ÄÀ�UrkHR#Ã!¢u^tR7YJY\I(ÃrUJIVR#Ã!_7[eIa��v}I(Ã:À�^tIVdwYqÀ�UrdHIa�cT�gè_VR�~fIVkeRF§�W	Â�Y�¸ ¼ ^ R��#R|g°XËÃ!W`^hÄÂHv�I(Ã+p|Ü�R`^�À�WF¢oR`dHkHIVs\�c[ÄÀ�_7[qÀ�U4vHT�RF_VIVk�R7Y Ú W`Ô(ÂH^1À Ú À�dHI)WFXwY\[HI�Ü�RF^1À�W`¢wR Ú À�dÄÀ�dÄÁÇRFdHk�hH^¤IVT�YLÀ�dÄÁ�+�W#àT�W£_VR7Y/IVk¤R9YxÜ�RF^1À�W`¢oR7p|_7[HWFsHÑ,À�X�ÂHs�×�RFvHR`dÄàbÆÇ[HI�T�RF§�W#Ã!R9Y\W#Ã+gÉÀ�U�R7Y�Y\[¬I�kHIVv�Y/[¤W`X}·Fs�� ¼`¼ ^�à��,à�I(àrRFdHk#Y\[HI^&ÂHW`d�êÄÂ��ÅÀ�U6ÃJIVkÄÂH_VIVkzR`§}W#Â�Yx´�~fI¦W#Ã!kHI(ÃJU�W`Xf^¤R#ÁFdÄÀ�YLÂHkHIÇ_VWF^tvHR#Ã!IVk#Y\W¦Y\[HIÇU:ÂÄÃJX�R`_VIrT�RF§�W	ÃJR7Y/W	Ã�g�àbÆ�[HIdHI(Â�YSÃ!W`d,êÄÂ��8À�U=R`T�UJWLUJ^¤R`T�T�I(Ã¬Y/[HRFdÇY\[HI)U:ÂÄÃJX]RF_VIbT�R`§fW#Ã!R9Y/W	Ã�gt§wgz^tW	ÃJI4Y/[HRFdÇYì�ÄWxW#Ã!kHI(ÃJU=WFX'^¤R#ÁFdÄÀ�YLÂHkHI(àÆÇ[HIKÃJRFkHW`dÍ_VWFdH_VIVdoYSÃ!R9YLÀ�WFdÛÀ�dßY/[HIèR#À)ÃJsc[¬W��ÄIa~¬I(Ã!s%À�UÉÃ!R9Y\[HI(Ã³[ÄÀ2ÁF[ËRFdHkë[HR�~fI°RÊUJIVR`UJW`dHRFTÄ_7[HRFdÄÁ`IR`_V_VW	ÃJkÄÀ�dÄÁ±Y\W�Y\[HI�kÄÀ2Ã!IV_aYSÀ�W`dÃW`X¦Y\[HI¤�%À�dHkëÀ�dÅY\[HI¤YSÂHdHdHIVT)à%ÆQg�vÄÀ�_VR`TÇIVd/~�À2Ã!W`dH^¤IVd/Y\R`T�§HR`_7¢"Á#Ã!W#ÂHdHkUJW#ÂÄÃ!_VIVUxR9Y�Ü�RF^1À�W`¢�RÐÒ�§HU|I(Ã+~HR9Y\W#Ã+gèR#Ã!I�UJ[HW��cdÌÀ�d�ÆCR`§HT�I#¸	àª��à

U�ÂÄÃ!X]RF_VI ÏSWF¢`W#Á#À)Ã:À�g¬R`^¤R Ü�R`^�À�WF¢�R^�ÂHW`d5��_V^ �H� U � � � �V�����-� ¼ �H� â`��«&�� ¼ � ÷ � � ¼ � �dHI(Â�YLÃJWFd5��_V^ �H� U � � � À �� ¼ � ÷ N �Í� ¼ � � · �-� ¼ � �Öxd5�+U:Â¬^¤^tI(Ã!�/��¥r©t��^ ÷ � « ¼ �9· ¼`¼Öxd5� �%À�doY/I(Ã!�/��¥r©t�F^ ÷ � « ¼ « ¼
ÆCRF§¬T�IÄ¸#à��9OÇÆ=g�vÄÀ�_VRFT�§HRF_9¢"Á#Ã!W#ÂHdHk³UJW#ÂÄÃ!_VIVUxR9Y�Ü�R`^1À�W`¢�RÐÒ�§HU|I(Ã+~HR9Y\W#Ã+g���N`·Fs�N`¸Fs4N`NF�

¸ ¼



ã UWYXUWV ìKu�dCg�åX[kpqacnoí
ÌÍIlRF_7[ÄÀ�Ia~¬I�Y\[HI³T�W:��Y/IV^¤vÄÃJIaYLÂÄÃJIeWFXÇ§�IVT�W�� � ¼ ^tÜ X]W	ÃLY/[HIe^¤IVR`U:ÂÄÃJIV^¤IVdwYc�%À�Y\[ Î^À2¿¾§}W`T�W`^¤IaY/I(Ã!U�%À�Y/[±UJIa~}I(Ã!R`T�RFvHvHR#Ã!R9YLÂHUxkHIVUJ_(Ã:À�§�IVk�§�IVT�T�W��%à
* mIÀ�T2Â�YSÀ�W`dÊÃJIVXËÃWÀ2ÁFI(ÃJR7Y/W	ÃÆ�[HI¦kÄÀ�T)ÂFYLÀ�WFd&ÃJIVX�Ã:À)Á`I(ÃJR7Y/W	Ã`À�UCR=Ã!IVXËÃWÀ2Á`I(Ã!R9Y\W#ÃfY/[HI¦_VW£WFT2À�dÄÁÄW`X��c[ÄÀ�_7[ À�UjRF_7[ÄÀ�Ia~¬IVk¿§og�Y\[HI¦kÄÀ�T)Â�YSÀ�W`dWFX ÷ qLI�XËÃ!W`^¾Y/[HI ÷ qSIÄ_VW`dH_VIVdwYLÃJR7Y/IVk³vH[HR`UJIIÀ�dwY/WLY/[HI ÷ qSIÄkÄÀ�T2Â�Y\I�vH[HRFU|I(àE+�W`d/YSÀ�d"ÂHW	ÂHU�_VW�WFT2À�dÄÁÀ�U�RF_7[ÄÀ�Ia~¬IVkÈ§wg�Y\[HI¤_(À)ÃJ_(ÂHT�R9YLÀ�WFdÓWFX4Y/[HI ÷ qSIzR`dHklY\[�À�UÆÀ�UÆÀ�^tv}W#Ã+Y/RFdwY¤X]W	Ã#R�T�WFdÄÁÐY/I(Ã!^ U�Y/RF§HT�I^¤IVR`U:ÂÄÃJIV^¤IVdwY�T)À�¢`IÄkHR#ÃJ¢e^¤R9Y!Y/I(ÃÇUJIVR#Ã!_7[³Ia��v�I(ÃWÀ�^¤IVdwYLà
ÌÍIz^tRFkHI¤R±kÄÀ�T2Â�YLÀ�WFdáÃJIVX�Ã:À)Á`I(Ã!R9Y/W	Ã�kHIVkÄÀ�_VR7Y/IVkÅX�W#ÃrY\[ÄÀ�U�kHR	ÃJ¢è^tR7YJY\I(Ã#UJIVR#ÃJ_7[ÓIa��vfI(Ã:À�^tIVdwYt§wgW	ÂÄÃJUJIVT�~fIVUJs
§}IV_VR	ÂHUJI�_VWF^t^tI(Ã!_(À�RFT�T�gÈR:~ZR#À�T�RF§HT�IÄkÄÀ�T)Â�YSÀ�W`dÌÃJIVXËÃWÀ2ÁFI(ÃJR7Y/W	ÃJUxR	ÃJI#dHW9Y�X�ÃJIVI�XËÃJWF^ÞÃJRFkÄÀ�WRF_aYSÀ�~}Ir^tR7Y/I(ÃWÀ�RFT�U�U:ÂH_9[¤RFU�RFT2ÂH^�À�d"ÂH^tsHU�Y/R	À�dHT�IVUJU�U�Y/IVIVT�s}RFdHkt´H§fI(Ã6Ã!I(À�dHX]W	ÃJ_VIVkuvHT�R`U�YLÀ�_VU:à¦i¯dHU�Y/IVRFkWFXbY\[HIVU|I±^tR9Y\I(Ã:À�R`T�UJsSÒÆ¿Cq=+c�+Òr�£g�ÁFIVdë¿ÓÃJIVI�q=À2ÁF[ë+ÇWFdHkÄÂH_aYSÀ�~�À�Yìg��¤_VWFvHv�I(Ã1À�U�Â¬UJIVkRFUu^&ÂH_7[vHR	Ã�YeR`U¿v�WFUJU�À�§HT�I(àÅÆÇ[HIlvÄÀ�_aYLÂÄÃJIeWFXCY/[ÄÀ�U¿kÄÀ�T)ÂFYLÀ�WFdØÃJIVX�Ã:À)Á`I(ÃJR7Y/W	Ã À�U¿UJ[¬W:��dîÀ�dØ¿`À2Á	àÂ¸	àª��àÅÆÇ[HI_VW£WFT2À�dÄÁÈv�W��ÄI(ÃzW`XxW	ÂÄÃ¤k�À�T2Â�YLÀ�WFdÈÃ!IVXËÃ:À)Á`I(Ã!R9Y\W#Ã�À�Ut_VR`T�_(ÂHT�R7Y/IVkèY/WÓ§fI±· ' Ì R7Y±· ¼ ^tÜÉRFdHkÈ��I_VRFdÅR`_:[ÄÀ�Ia~fIÄY\[HI#Y\IV^tv}I(ÃJR7YSÂÄÃJItW`Xb§�IVT�W:� � ¼ ^¤Ü �,À�Y/[³Y/[ÄÀ�U,ÃJIVX�Ã:À)Á`I(Ã!R9Y\W#Ã:à�ÆÇ[HIÄY/IV^tv}I(ÃJR7YSÂÄÃ!IÀ�U�^¤W`dÄÀ�Y/W	ÃJIVk³§og°R&+ Ú Ïz��·	+ÇI2�+ÏSÒ

÷
�
÷ � â Ú Áf�+ÏSÒ ÷ � � � ·`«Fq � Ò��r^tR	Á`dHIaYLÀ�_bY/[HI(Ã!^tWF^tIaY\I(ÃC�%À�Y/[U:ÂHv�I(Ã!_VW`dHkÄÂH_aYLÀ�dÄÁ¤©"ÂHRFdwYLÂH^ÞÀ�d/Y/I(ÃJX�I(ÃJWF^tIaYLÃ:À�_#kHIa~�À�_VI2��hÄ0�ÛSi¯mÄ�EÃJIVRFk�W	ÂFYLà

* qLIVT2À)ÂH^ T)À�©�ÂHIV´HI(Ã¿}W	Ã�Y\[HI°T�WFdÄÁ°Y/I(Ã!^ ÂHdÄÀ�d/Y/I(ÃWÃ:ÂHv�Y\IVk-^tIVR`U:ÂÄÃ!IV^tIVdwY\sr��I°[HR�~¬I�À�dHU�Y\R`T�T�IVkÍR [HIVT)À2ÂH^ T2À�©"ÂHIV´HI(Ã��[ÄÀ�_7[µT)À�©"ÂHIV´HIVU�[HIVT)À2ÂH^ Ia~HRFv}W	ÃJR7Y/IVkÓXËÃJWF^ Y/[HI¤kÄÀ�T)Â�YSÀ�WFdáÃ!IVXËÃ:À)Á`I(Ã!R9Y\W#Ã�U�g�U�Y\IV^1à�ÆÇ[ÄÀ�U�[HIVT2À)ÂH^T)À�©"ÂHIV´HI(Ã�_VRFd�^¤R`¢`I�RF§}W	Â�Yc· ¼#ï T2À�©"ÂÄÀ�k�[HIVT2À)ÂH^�R¤kHR�g�à
* Î^À�©"ÂÄÀ�k±dÄÀ�YLÃJW	Á`IVdÌÁ`IVdHI(Ã!R9Y\W#ÃÌÍIr[HR�~fI�UJWF^tIx_VWFT�kÄYSÃ!R`vHU�W`X�T2À�©"ÂÄÀ�ktdÄÀ�YSÃ!W#Á`IVd#Y/IV^¤v}I(Ã!R9YLÂÄÃJI�À�dÄY/[HIx[HIVT)À2ÂH^ _(À)ÃJ_(ÂHT�R9YLÀ�WFduW`X2Y\[HIkÄÀ�T2Â�YLÀ�WFd~ÃJIVX�Ã:À)Á`I(ÃJR7Y/W	ÃÇR`dHkzY/[HI�[HIVT)À2ÂH^�T)À�©"ÂHIV´HI(Ã�À�d�W#Ã!kHI(Ã�Y/W#YSÃ!R`vzY/[HI�R	À2ÃÇUJdHIVRF¢"À�dÄÁ1À�dwY/WSY/[HIU�g�U�Y\IV^1àÚ$ T)À�©"ÂÄÀ�kÈd�À�YSÃ!W#ÁFIVdßÁFIVdHI(ÃJR7Y/W	Ã¦Y/[HR7Y1Á`IVdHI(Ã!R9Y\IVU�T2À�©"ÂÄÀ�kµdÄÀ�YSÃ!W#ÁFIVdÓW	Â�YtW`X4Y\[HIzR	À2Ã#RFdHkYLÃJRFdHU|X�I(ÃJU¦Y/[HIÐdÄÀ�YLÃJW	Á`IVdeY/WÐY\[HIÄYLÃJRFvHU#R	Â�Y/WF^tR7YSÀ�_VR`T�T�gðÀ�UqÀ�dHU�Y/RFT�T�IVk³Y\W¿Y\[HI¤_(Ã+g}W	Á`IVdÄÀ�_zU�g�U�Y\IV^1àÆ�[ÄÀ�U�T2À�©"ÂÄÀ�k±dÄÀ�YSÃ!W#ÁFIVdÊÁFIVdHI(ÃJR7Y/W	ÃÇ_VR`dÌÁ`IVdHI(ÃJR7Y/I�R`§}W#Â�Y,â ¼|ï WFX=T2À�©"ÂÄÀ�k±dÄÀ�YLÃJW#ÁFIVd±RtkHR�g|à

ã UWYXUWñ l�òqaW[^bWjqí
$SU�Y\[HI¿Ia��v}IV_aY\IVk°_VW#ÂHdwY Ã!R9Y\Ic_VR	ÂHU|IVkè§/gÓdHI(Â�YLÃJRFT2À�dHWÚÀ�USIa�£YSÃ!IV^tIVT�gÅT�W���s=UJ[ÄÀ�IVT�kHULR	ÃJI%À�dHIa~�À�Y\R`§HT�I¿X]W	ÃRtkHR#Ã!¢l^tR7YJY/I(ÃÇUJIVR	ÃJ_7[³Ia��v}I(Ã:À�^tIVd/YSàCÌÍIÄ[HR�~}IÄRFk¬WFv�Y/IVk±R¤UJIaYcW`X=UJ[ÄÀ�IVT�k�R`U�T2À�U�Y/IVk~À�d±ÆCRF§HT�I#¸#à�·#àÆÇ[HIÐv�WFT�gfIaY/[\g�T�IVdHI¿R`dHkuY/[HIÐ§fW#ÃWÀ�_ÐR`_(À�kèUJ[HIVIaY/UÄR`_aYÐR`UbY/[HI¿dHI(Â�YLÃJWFdµ^¤W£kHI(ÃJR7Y/W#ÃLR`dHkÈRF§HU|W	ÃJ§fI(ÃJsY/[HISÒÆ¿Cq=+ë_VWFvHv}I(Ã¦R`dHkcY\[HIST�IVR`keRF_aY�RFUQY\[HISUJ[ÄÀ�IVT�kHU�R	Á`R	À�dHU�YC�ÓR`dHk ó�ÃJR�g�UJs}R`dHkcY/[HISR	À2Ã=YSÀ)Á`[wYS§HR#Á�%À�Y/[³dÄÀ�YSÃ!W#ÁFIVdÊÁFR`UrvÄÂÄÃ:ÁFIVUCY\[HIÆÃ!R`kHWFdÌÁFR`UEÀ�dHU:À�kHIbY\[HI#[HIVR:~£g°UJ[ÄÀ�IVT�kHU:à�ÆÇ[HIIÀ�dHdHILÃrU|[ÄÀ�IVT�kÉÀ�U�^¤R`kHI#W`XY/[HI¿WFT�kÈT�IVR`kèRFd¬kKÀ�USU|IaY&À�dlY\[HI³� ¼ ^¤Ü U�Y/R#ÁFI(àÐhÄÀ�dH_VIxY\[HI À�dHdHI(ÃÄT�IVR`kèvHT�R:g�ULR`dBÀ�^tv�W	Ã�Y\R`d/Y�Ã!W`T�I¿X]W#ÃY/[ÄÀ�USIa��vfILÃWÀ�^¤IVdoY\s=kHIaY\R#À�T�ULR	ÃJI¿kHIVUJ_(Ã:À�§�IVk�À�dèhHIV_aYSÀ�W`dè¸#à�·#à���à�Æ�[HIÐUJ_:[HIV^tR7YSÀ�_Ç~�À�Ia� W`X}Y/[HI¿UJ[ÄÀ�IVT�kHUÇÀ�UUJ[HW��cdÌÀ�dÌ¿ÍÀ)Á#à�¸#à�·#à

¸f�



¿`À2Á	ÂÄÃJI�¸	àª�7O�ÙXÀ�_aYSÂÄÃJI�W`X¬Y\[HI�kÄÀ�T)Â�YSÀ�W`dÌÃJIVX�Ã:À2ÁFI(ÃJR7Y/W	ÃÇ^tRFkHI�X]W	ÃjY/[ÄÀ�UÇIa��v}I(Ã:À�^tIVdwYLà

¸`·



^¤R9Y\I(Ã:À�R`T Y\[ÄÀ�_:¢£dHIVUJU vÄÂÄÃJvfW`UJI
vfW`T�g�IaY\[/g�T�IVdHI · ¼ _V^ X]R`U�Y�^¤W£kHI(ÃJR7Y/W	Ã§fW#ÃWÀ�_�R`_(À�k±UJ[HIVIaY ��Á���_V^ � Y\[HI(ÃJ^¤R`T
dHI(Â�YLÃJWFd�_VR`v�YLÂÄÃJIT�IVR`k �7¸`_V^ �ßR`dHk�óÛÃJR:g�UÒÆ¿Cq=+y_VWFvHv�I(Ã � ¼ _V^ �ßRFdHk1óÛÃ!R�g�U$ÇÀ2ÃCYLÀ2ÁF[wY�§HR	Á#ô�dÄÀ�YLÃJW	Á`IVdÌÁ`RFU Öxd�vÄÂÄÃ:ÁFIÀ�dHdHI(Ã�UJ[ÄÀ�IVT�k ·F_V^ �ßR`dHk�óÛÃJR:g�U

ÆCR`§HT�IÄ¸#à�·`O Ú R7Y/I(ÃWÀ�RFT
W`XfY/[HI#UJ[ÄÀ�IVT�kHs'Y/[ÄÀ�_7¢£dHIVUJU�RFdHk~À�Y/U�vÄÂÄÃJv�WFUJI(à�ÎkÀ�U�Y/IVk±XËÃJWF^ØY/[HI�W#Â�Y\U�À�kHI(à

¿`À2Á	ÂÄÃJI#¸#à�·`OÇhH_7[HIV^tR7YSÀ�_b~�À�Ia� WFXfY\[HI�UJ[ÄÀ�IVT�kHU/��NF�`�)à
¸#â



ã UWYXUõT eö]!s"]ø÷ùnoú�rIaWíÙaWs"aWg�p l�d�íÙst[km
ÆÇ[HIÐ§HT�W�_9¢�kÄÀ�R#Á	ÃJRF^éW`X�Y/[HIÐkHR9Y\R³RF_\©�ÂÄÀ�U:À�YLÀ�WFdèU�g�U�Y/IV^éX�W#Ã�Y/[ÄÀ�U#Ia��v}I(Ã:À�^tIVdwY&À�USUJ[HW:�cd�À�dK¿ÍÀ)Á#àÐ¸	à2â	àhÄÀ2ÁFdHR`T�U5X�ÃJW`^ÊY/[HI�I(À2Á`[/Y�§�WFT�WF^tIaY\I(ÃJU4R#Ã!I�RF^tvHT)À�´HIVkÆÀ�drY/[HI�_VW`T�k�p|U�Y/R	Á`I�vÄÃJIap|R`^¤vHT2À�´HI(Ã/�õ¿ÍÀ)Á#à�¸#à�«`�4RFdHk�X�I\kY/WÇY\[HILR`^¤vHT2À�´HI(Ã�À�dcY/[HIÇÃ!W�W`^ Y/IV^¤vÄÃJIaYLÂÄÃJI2�û¿`À)Á#àr¸	àª�F�9�WàrÆÇ[HILRF^tvHT)À�´HIVklU:À2ÁFdHR`TNÀ�UQY\[HIVdlvÄÂ�Y)Y/[ÄÃ!W#ÂÄÁ`[Y/[HItT�W�� vHR`UJUc´HT�Y/I(Ã\�û¿`À2Á	àµ¸	àª�7·`��RFd¬kÅ^�ÂHT�YSÀ�vHT�Ia��IVkÓ§wgÊR�âF·9p|_:[HR`dHdHIVT�P�.SiÄ^�ÂHT�YLÀ�vHT�Ia��I(Ã\��mÄ¥rhHÀ`�F· ¼ �Y/W	Á`IaY\[HI(Ã¦�%À�Y/[eY/[HIzU:À2ÁFdHR`T�U�XËÃ!W`^ Y\[HI¤ÖxdÈkHIaY/IV_aY\W#Ã#RFdHk³Y\[HI¤U�Y\R9YLÂHU�kHR9Y\R�W`X4Y\[HI¤_(Ã+g}W	Á`IVdÄÀ�_VU:àlÆÇ[HI^&ÂHT�YLÀ�vHT�Ia��IVk¿kHR9Y\RÇÀ�U}Y/[HIVdÐkÄÀ)Á#À�YSÀ�ÔVIVk¿§wgtRÄ« ¼`¼ ¢£qSÔ5P�.Li5kÄÀ)Á#À�YSÀ�ÔVI(Ãf�,À�Y\[��9N7p|§ÄÀ�Y-ÃJIVUJWFT2Â�YLÀ�WFd=�+mÄ¥rhHÀ`� ¼ �7�R`dHk±U�Y/W	ÃJIVkÌÀ�d¤Y\[HI�_VWF^tvÄÂ�Y\I(Ã:à�Æ�[HI�kHR9Y\R¤U:À�ÔVIÆÀ�UÇ�F« Ú §wg£Y\IVUÇv�I(Ã�[HW	ÂÄÃ:à
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VXI
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StatusSignal Bias Current
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Rn detector

VXI
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Computer
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Dilution Refrigerator

Bias
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Amplifier

¿`À2Á	ÂÄÃJI#¸#à)â`OÇ¥rT�W£_:¢ukÄÀ�R#Á	ÃJRF^�W`X¬Y\[HI�kHR9Y\R¤R`_V©�ÂÄÀ�U:À�YLÀ�WFd�RFdHk±U�Y/R7YSÂHUÇ^tW`dÄÀ�Y/W	Ã:À�dÄÁ¤U�g�U�Y/IV^�à
$ST�T`W`X/Y/[HI�kHR9Y\RÇR#Ã!I�_VWFdwYLÀ�d�ÂHW#ÂHUJT�gLY\R`¢2IVdr�,À�Y\[HW#Â�Y)RFdwgLYLÃ:À)Á#ÁFI(ÃJU4U|WjY\[HR9Yb_VWF^tvHT�IaY/I�W#ü�À�dHI�R`dHR`T�g�U:À�UÀ�UÐv�I(Ã!X]W	ÃJ^¤IVkÄàÊÆ�[HIeU|RF^tvHT)À�dÄÁBÃJR9Y\IÅÀ�U��9¢�qSÔev�I(ÃÐRÈ§}W`T�W`^¤IaY/I(ÃÐ_:[HR`dHdHIVT)R`dHkë� ¼F¼ qSÔevfI(ÃLY\[HI³ÖxdkHIaY/IV_aY\W#ÃÇRFdHkzY\[HI�U�Y/R7YSÂHU�_7[HRFd¬dHIVT)à Ú W`dÄÀ�Y\W#Ã!IVk±U�Y\R9YLÂHUxkHR9Y\R¤W`XfY/[HI#_(Ã�gfW	Á`IVdÄÀ�_VU�R#Ã!I�T)À�U�Y\IVk~À�d�ÆCR`§HT�I¸#à)â#àÉ$LUrY/[HI¤^tIVRFU:ÂÄÃJIV^tIVd/Y�À�U�v}I(Ã!X]W#Ã!^tIVkßÀ�deY/[HI¤^1À�dHI\s�Y\[HI¤_(Ã+g�W	Á`IVdÄÀ�_zU�Y\R9YLÂHU�_VR`dµ§�Iz^tWFdÄÀ�Y\W#Ã!IVkXËÃ!W`^%Y\[HISW#Â�Y\U:À�kHIÄ§wg±Rz_VW`^¤vÄÂ�Y/I(ÃbR`dHk³R`T�UJWÐ§og±Rz_VIVT�T)ÂHT�R	Ã¦vH[HWFdHI(à�ÆÇ[HISU�Y/R7YSÂHUrW`X'Y\[HIÄ_(Ã�gfW#ÁFIVdÄÀ�_VU-À�U^tWFdÄÀ�Y\W#Ã!IVk�§/gèRuvÄÃ!W#Á	ÃJRF^Ø�c[ÄÀ�_9[¿�%À�T�T4UJIVdHk±Iap|^¤R#À�T�U���[HIVdzY\[HI�_(Ã+g}W	Á`IVdÄÀ�_VUÇ[HR�~¬I�UJWF^tI¦YSÃ!W#ÂH§HT�IVU:à

¸`«



U�Y/R7YSÂHU R`T�I(Ã�Y
÷ qSI�vÄÃJIVUJU:ÂÄÃJI#§�IVX]W	ÃJI¦Y/[HI�_VW`T�k¤YSÃ!R`vÌÀ�dzY/[HI#kÄÀ�T)Â�YSÀ�W`dÊÃJIVXËÃWÀ2ÁFI(ÃJR7Y/W	Ã�U�g�U�Y\IV^ ý
÷ qSI�vÄÃJIVUJU:ÂÄÃJI#R`XêY\I(ÃjY/[HI#_VW`T�k¤YLÃJRFvÊÀ�d¤Y/[HI#kÄÀ�T)Â�YSÀ�W`dÊÃJIVXËÃWÀ2ÁFI(ÃJR7Y/W	Ã�U�g�U�Y/IV^ ýT2À�©"ÂÄÀ�k�qSIVT)À2ÂH^�§HR9Y\[±vÄÃ!IVUJU:ÂÄÃJI ýÃJIV^¤R#À�dÄÀ�dÄÁ¤T)À�©"ÂÄÀ�k�qSIVT)À2ÂH^ ývÄÃJIVUJU:ÂÄÃJIVU�W`XfY/[HI#qSIVT)À2ÂH^�T2À�©"ÂHIV´HI(Ã_VW`T�k±U�Y\R#ÁFI�Y/IV^¤v�I(Ã!R9YLÂÄÃJIÃJW£WF^ØY/IV^¤v�I(ÃJR7YSÂÄÃ!I

ÆCR`§HT�I�¸	à2âFO Ú WFdÄÀ�Y\W#Ã!IVk�_(Ã�gfW#ÁFIVdÄÀ�_ÄU�Y/R7YSÂHU:à
ã UWYXU ã þ bW[knos"u�g�pqaWn¥í
ÌÍI¦[HR�~fI¦kHI!~fIVT�W`vfIVk¤RÄIVT�IV_aYLÃJW`dÄÀ�_r_(À2Ã!_(ÂÄÀ�YÇkHIVkÄÀ�_VR9Y\IVk¤X�W#Ã�Y\[ÄÀ�U�Ia��vfILÃWÀ�^¤IVdoYLàbÆÇ[ÄÀ�UjU�g�U�Y\IV^ÿÀ�U�kHIVU:À2ÁFdHIVkY/WtRF_7[ÄÀ�Ia~fI#T�W:� dHW#À�U|I�§wglY/RF¢"À�dÄÁÄY/[HI�^¤I(Ã:À�Y�W`XfY\[¬I#UJT�W:�ëYLÀ�^¤I�_VWFdHU�Y\R`d/Y�W`XfY\[¬I#§�WFT�WF^tIaY\I(Ã:à
* +�W`T�k�h�Y\R#ÁFIÆ$S^¤vHT2À�´HI(Ã/�+vÄÃJIap|RF^tvHT2À�´HI(ÃJ�ÏSÆ�mÄÑ�ICY\[HI(ÃJ^�À�U�Y\W#ÃÍÀ�U�mI+Cp�§ÄÀ�R`UJIVkSY/[ÄÃ!W#ÂÄÁF[zRt� ¼F¼`Ú � T�W`RFk1Ã!IVU:À�U�Y/RFdH_VIrR`dHkSY/[HIQY/IV^¤v�I(Ã!R9YLÂÄÃJIÃWÀ�UJI�WFXbY\[HI�§}WFT�WF^tIaY\I(Ãu_VR	ÂHU|IVU#Y/[HI¤~fW`T�Y/R	Á`I�_9[HR`dÄÁFI±R`_(Ã!W`UJU#Y\[HI¤Y/[HI(Ã!^1À�U�Y/W	Ã:à¾ÆÇ[HIz~}WFT�Y\R#ÁFI_:[HR`dÄÁ`I�À�UbX�IVk�Y/W�RÇ~�WFT�Y\R#ÁFIÇUJIVdHU:À�YLÀ�~}IxR`^¤vHT2À�´HI(Ã�U|[HW:��d8À�d1¿ÍÀ)Á#àr¸	à�«	à�ÆÇ[ÄÀ�U)R`^¤vHT2À�´HI(Ã�À�UbvHT�RF_VIVkR7Y5Y/[HIb«FÜ-_VW`T�k¿U�Y/R	Á`I!À�d¿W	ÃJkHI(ÃHY\WS¢`IVIVv�Y\[HIb[ÄÀ)Á`[%Ã!IVU:À�U�Y/RFdH_VIb§�WFT�WF^tIaY\I(Ã5U�À)Á`dHRFT�T2À�dHIVU/����� ¼`Ú � �RFU¿U|[HW	Ã�Y³R`U¿v�WFU|U:À�§HT�I(àð$���ÂHdH_aYSÀ�WFd ´HIVT�kßI(�}IV_aYÐYLÃJR`dHU:À�U�Y/W	Ã/�û×Vp�¿C¨)Æ��Js)ÏS¨X+�·`hHÜu�9N	âBÀ�U&ÂHU|IVkRFdHk�Y/[HI�Á`R	À�dÓW`X5Y/[ÄÀ�U�R`^¤vHT2À�´HI(ÃÆÀ�UrY\IVdÄà�hÄÀ�dH_VI1×Vp�¿C¨)Æ ·`hHÜu�7N#â±kHW£IVU�dHW7Y��#W	ÃJ¢°R7Yl«FÜ�s�Y/[HI¿C¨)ÆöÀ�U�Y/[HI(Ã!^tRFT�T�gÓkHIV_VW	ÂHvHT�IVk�XËÃJWF^ Y/[HI�_VW`T�k�U�Y/R	Á`I(àÇhH_7[HIV^¤R9YLÀ�_#kÄÃJR��%À�dÄÁ`U�W`X¬Y\[HI�^tW	ÂHdwYLÀ�dÄÁWFXHY/[HII×Vp�¿j¨�ÆëR#Ã!ISUJ[HW7��dÅÀ�dÉ¿`À2Á	àr¸#à�¸#à�ÆÇ[HIIÁFR9Y\I#WFXHY/[HII×Vp�¿C¨)ÆùÀ�U�_VWFdHdHIV_aY/IVke§og°RÐU�Y/R	À�dHT�IVUJUU�Y\I\IVT£YSÂH§fI2� ¼ à)âf�7^t^¡W	Â�Y/I(Ã�kÄÀ�R`^¤IaY/I(Ã!s ¼ à ¼ ×F^t^ØY\[ÄÀ�_7¢�dHIVU|UJs�R`dHk�·`_V^¡T�IVd�Á7Y/[H�CY\[HR9Y#R`T�U|Wz^tR`¢2I^¤IV_7[HR`dÄÀ�_VR`T�U:ÂHvHv�W	Ã�Y\s¦R`dHkßUJW	ÂÄÃJ_VIlR`dHkßkÄÃ!R#À�dßW`XCY\[HIÚ×Vp�¿j¨�Æ R	ÃJIl_VWFdHdHIV_aY/IVkß§ogÊ^tRFdÄÁ`RFdÄÀ�d�,À2Ã!IVU�W`X�N ¼(' ^ kÄÀ�R`^tIaY\I(Ã:à8$ v�À�_aYSÂÄÃ!IÐW`X4Y/[HIzI(À2ÁF[wYz_7[HR`dHdHIVTQ_VW`T�kÈU�Y\R#ÁFI¤RF^tvHT2À�´HI(ÃqÀ�UÄUJ[HW:�cdÀ�dÊ¿`À2Á	àx¸	à�N	à
* +�R`§HT�I��,À�Y\[±Î5W��{ÙjR`UJU�¿`À�T�Y\ILÃ$SU5Y\[HIL§�WFT�WF^tIaY\I(ÃbU:À)Á`dHRFT�U)R	ÃJIxR`^tvHT)À�´HIVkl§wg±«`��À��Ó� ¼ ÷ �,À�Y\[�Yì�#W�U�Y\R#ÁFIVUbW`X£Y/[HILRF^tvHT)À�´HI(Ã!s2��IdHIVIVk�Y\W�Y/RF¢2I�UJv�IV_(À�R`T¬_VR#Ã!I�Y\W�Y/[HIx§ÄÀ�R`U�_(À2Ã!_(Â�À�YSà¦ÆÇ[HI(ÃJIVX�W#Ã!IVs`Y\[HIx§ÄÀ�R`U)_VRF§HT�IjY/[HR7YS_VWFdHdHIV_aY/U
Y/[HIkÄÀ�T2Â�YLÀ�WFd�Ã!IVXËÃ:À)Á`I(Ã!R9Y\W#Ã�RFdHk#Y\[HIrR`^¤v¬T)À�´HI(Ã�§}W��edHIVIVkHU�Y\W�§}I�R�T�W:�ydHW#À�U|Ir_VRF§HT�I�R`dHk�ÃJIVU:À�U�Y\R`dwYCY\WY\[HIc^1À�_(ÃJWFvH[HW`dÄÀ�_VUÄRFdHk°W9Y\[HI(Ãxd¬W	À�UJIVU:àrÌÍI�RFkHW`v�Y\IVkèRlT�W�� dHW	À�UJIc_VWFR9��À�R`T5_VR`§HT�Ix�c[HWFUJI%À�dHdHI(ÃÀ�dHU�ÂHT�R9Y\W#Ã,À�U�_VW`R7Y/IVk±�,À�Y\[ÂUJIV^1À�_VW`dHkÄÂH_aY/W	Ã/�+UJ[HW��cdáÀ�dá¿`À2Á	àè¸#à��`�\��NFÀ`�)àèÙXÃ!W`v�I(Ã+YSÀ�IVU�WFXQY/[HItT�W��dHW	À�UJIr_VW`R7��À�RFTZ_VRF§HT�IrR#Ã!IrT2À�U�Y/IVk�À�dzÆQRF§¬T�I¦¸#à�«#àbÆÇ[ÄÀ�U�_VRF§HT�ICÁ`IVdHI(Ã!R9Y\IVU�T)À�Y!Y/T�I�dHW	À�UJIVU`À�dÄ~�À�§ÄÃJR7YSÀ�W`dÄàÆ�[HI#§ÄÀ�R`UrT2À�dHIVs�XËÂÄÃ+Y/[HI(Ã!^tW	ÃJIVs
[HRFU�RÐT�W�� vHRFUJU�´HT�Y/I(Ã\� 3 � �{�V�»N`qSÔV�QY\[HR9YqÀ�UQYSÀ)Á`[oY\T�g�R9Y!Y/R`_:[HIVkcY/WY\[HI�kÄÀ�T2Â�YLÀ�WFd~ÃJIVX�Ã:À)Á`I(Ã!R9Y/W	Ã:à�Æ�[HI�UJ_7[HIV^¤R9YLÀ�_#W`X¬Y/[ÄÀ�Ux_VRF§HT�IqÀ�UxUJ[HW��cdÉÀ�d~¿`À2Á	à�¸#à�À	à
* ¥-À�R`U�+�ÂÄÃWÃJIVdwY#hÄÂHvHvHT�g

¸`¸
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¿`À2Á	ÂÄÃJI�
	à�FO������HI��¤R��LÀ���������HIcI���I����LÃ:À �VR!�"�(À)Ã#�(ÂÄÀ$�%�������HI����!� &(')�/R	Á`I�R��+*��)À,HI(ÃWà.-õÃJI��]I(ÃWÃJI�&+���uR!'/*ÄÃ!I�0R!�1*��2À ,HI(Ã�À2Ì¿ÍÀ)Á#à3
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LHe

10 cm

LiF bolometer

He Liquefier
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Bolometer array

8cm

OFHC Cu rod

Bolometer array

Dilution refrigerator

OFHC Cu rod

OFHC Cu ribbon
(thermal link)

Kevlar cord

Dilution refrigerator
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 ~pª�|��7��¦UÔ 
 ~p§�¢�Õ�¤�¦����Q��ª�¥��R´�M¥�}�~ ¨ Ü\�Q®?� ¨ z½Ü\¦���} ¨ ��¥�|�|�~ ¨ ´ ¶ Ä<Ä øNÙ ¸�¸ ©�ú   × ¸ ¨
Ú Ù�×�û Í ¨ ��¥���¥�Û�¢�´Bª��U��¦���ÔR|���¿ ¸�¸�¸�Á Ù�ù�Ø�¨
Ú Ù�Ø�ûJÿ�¨ z�§�¦�Õ�ª�<§�¢\ÎQÏ�Ð�ÑëÒKÓ�Üe��®?� ¨�� §,�L� ¨ z Ì�Ö É ø�©�ù�ù�Ø�ú � × � ¨
Ú Ù � û Ü ¨��£¨ ���s¢��Q�9ÎQÏ�Ð�Ñ/ÒKÓ�Ü\�Q®?� ¨�� §,��� ¨ z Ì<Â É øL©�ù�ù�Ø�úLÙ�ù�ù�¨
Ú Ù Á û � ¨���¨ ��|�����Õ�§�¦
Î�Ï�Ð�Ñ/ÒKÓ�Ü\�Q®?� ¨�� §,��� ¨ z�Ã Â<Ì�øUÙ ¸�¸�¸ ú  � �¸ ¨
Ú Ù�ù�û ¼ ¨�ü ���Qª�Õ�¢eÎQÏ�Ð�Ñ/Ò�ÓWÜ\��®?� ¨�� §,�L� ¨ zËÃ Ý£¶�øL©�ù�ù�ù�ú  �� © ´pª�Õ��¬¼ ¨�ü ����ª�Õ�¢eÎ�Ï�Ð�Ñ/ÒKÓ��.¥�}�~ ¨ ä Õ��U�Q¦ ¨ èX§,�Q� ¨ ê

Ã Ì�Ý�øL©�ù�ù�ù�úLÙ  �  ¨
Ú  �¸ û � ¨ ê.Õ�¤�~p����§�¦
Î�Ï�Ð�Ñ/ÒKÓW´B��¥���s¢�����§��¬���sê.�U�Q¦L��|�ª�¦U� ¨ |���®?�
Ú   ©�ûJÿ�¨ z8§�¦LÕ�ª��§�¢\ÎQÏeÐ�Ñ/ÒK´BÜe�!®?� ¨�� §,��� ¨ z · Ä<É øNÙ ¸�¸ ©�úQ©�ù � ¨
Ú   Ù�û � ¨�� °,¢p¦�¢eÎ�Ï�Ð�Ñ/ÒK´BÜe�!®?� ¨�� §,�L� ¨ z Ì�¶�Â�øL©�ù�ù   úQ©�Þ�¨
Ú  �  û ��¥�|<§�¦UÔ 
 ª��s¢���Û]ª�Õ���§ � ��~�~pª�<��¦Lª���¢���Õ�´�ª��#��¦���ÔR|���¿ ¸�¸�¸���¸�¸�  ¨
Ú   Þ�û ê.èXê�� þ ê � ��~�~pª����¦�ª��Q¢p��Õ`Ü\¦L��}�§�§���¢�Õ�¤«���<����§Jµ���¢�¦L� ä Õ���§�¦�Õ�ª��Q¢p��Õ�ª�~�¼¹��¦�Û�������|{��Õ¬����§ ä ��§�Õ]Ô

�Q¢pà�}�ª���¢���Õx��� þ ª�¦LÛ¬èXª��L�Q§�¦L´ Þ�ù�ù ´�¼Ë��¦L~��s��}�¢�§�Õ!��¢�à�}�´7§���¢��Q§��xQ®��.§�¢�~ ¨���¨���¨ ��|�����Õ7§�¦eª�Õ�� � ¢��Qª�~�®

 ¥���¦U®<ªR¯����R§,¯ ¨

Ú   ×�û Ü\¢p§�¦�� ¾ ~�~p¢���´Bè ¨�
 ª��s¢p¢�Õ�Û��R²m��Û�¢p´?ª�Õ��»Ü � ��¤�§�~p´Êª��U��¦���ÔR|���¿ ¸�¸ © ¸�¸�  Ø�¨
Ú   Ø�û��   � ��~�~pª����¦Lª���¢���Õ�´BÜ\�!®?� ¨�� §,�L� ¨ z Ì<· Ä øL©�ù�ù�×�úQ© ¸ ù�¨
Ú  �� û ê ¨ �Jª��¥]����¢�´Bè ¨Bü ~�§�}(���R²m��Û�¢p´�� ¨�� ����|�§�¦L´�� ¨ Ü���Û���¦���Û�¢p´?ª�Õ�� �I¨ �]�Q������~���ÛQ®�´Êê.�U�Q¦L��|�ª�¦U� ¨ Ü\��®�� ¨

Ý�ø�©�ù�ù�Ø�úQ©�¨
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Ú  �Á û���¨Êþc¨� §,²
¢�Õ`ª�Õ��»Ü ¨���¨ ���«¢�����´Êê.�U�Q¦L��|�ª�¦U� ¨ Üe�!®?� ¨�Ý�øL©�ù�ù�Ø�ú Á�� ¨
Ú   ù�û���¨�� ~p~�¢p��´�ê ¨� §�¦L�U�Q~p´?ª�Õ��»ê ¨Êü ~�¢�¯�§�´�Ü\�!®�� ¨�� §,�L� ¨ z¹Ã Ö£¶�øNÙ ¸�¸�¸ ú  �¸ Þ�¨
Ú Þ ¸ û���¨�� ~p~�¢p��ª�Õ�� ÿ�¨ ê ¨�� ~���¦�§���´BÜ\�Q®?� ¨�� §,��� ¨ z À<Ý<Ì�øNÙ ¸�¸�¸ ú�Ù�×�ù�¨
Ú Þ7©�û���¨�� ~p~�¢p��ª�Õ�� ÿ�¨ ê ¨�� ~���¦�§���´�.¥�}�~ ¨ Ü\��®?� ¨ z Ì Ä Â�ø�©�ù Á�Á ú Á�Á�  ¨
Ú Þ�Ù�ûJþc¨�ÿ�¨ µ��R¯<§,®�´ ÿ�¨���¨ �
ª�¢��Q��Û�§�~�~p´8Ü ¨ �
��Õ�����~p��´ Í ¨�ÿ ª��«ª�}���§�¦L��´ �I¨�ÿ ������Û��R²m��Û�¢p´�Ü\��®�� ¨�� §,�L� ¨ z

Ã Ö�Ö�øNÙ ¸�¸�¸ ú�© � ¨
Ú Þ   û ê ¨��£¨ Ü�ª�}º��§�}��«ª�Õ�� þk¨ �]�Q¦L���L�Q�«ª�ÕuÜe�!®?� ¨Êÿ §,¯ ¨Êþ Ã<Ä ø�©�ù Á ù�úLÙ<©   ©�¨
Ú Þ�Þ�û è ¨ µ ¨Êÿ §����R§�~p~\ÎQÏ�Ð�Ñ/Ò�Ó�Üe�!®?� ¨Êÿ §,¯ ¨Bþ Ã Ö�ø�©�ù�ù   úL×�×7©�ù�¨
Ú Þ�×�û è ¨ µ ¨Êÿ §����R§�~p~Bª�Õ�� þk¨���¨Bþ §�ª�Õ�´ÊÜ\��®?� ¨�ÿ §,¯ ¨��½·<Ý�ø�©�ù�ù � úL×   ×�¨
Ú Þ�Ø�û���¨�� Õ�¤�§�~\ÎQÏ�Ð�Ñ/Ò�Ó�Üe�!®?� ¨Êÿ §,¯ ¨�½·<À�ø�©�ù�ù�×�ú�Ù�Ù<©�Ø�¨
Ú Þ � û � ¨�� ��§�¦�´�MíÊô�Ñ/Î(Ð�ï�� ��ï�ôºÎ�ð ø è ä µÇÜ\¦L§����R´ ©�ù�Ø Á ú ´ � ��ª�|]�Q§�¦ � ¨
Ú Þ Á û ê ¨�
J¨Êþ ¦�¥�Û�¢p§�¦�´ 
 ´ � ¦L§�§��R§�´Êª�Õ�� þc¨ � ¨ ��|�§�¦L¤�§�~p´IÜe�!®?� ¨Êÿ §,¯ ¨Êþ Ì<Ì�ø�©�ù Á Ø�ú   Þ�ù�×�¨
Ú Þ�ù�û�
J¨ è ¨�� ¥��]²
��¦U����´?ê.�U��¦���Õ ¨��¨Êù�ù<øL©�ù�ù ¸ ú�×�ù ¸ ¨
Ú × ¸ û ê.�«§�¦�¢p}�ª�Õ ä Õ��#��¢���¥]�Q§�����Ü\�!®?��¢�}����.ª�Õ��������Û�´�����¢�¦L�x§���¢��Q¢p��Õ�´7§���¢���§��sQ® þk¨��e¨ �
¦�ªº®�´ ø è�}��
¦Lª(²oÔ

�.¢p~�~�´��.§,² Í ��¦�Û�´ ©�ù � Ù�ú
Ú ×7©�ûJüJ¨ è�§�¢p§�¦
ÎQÏ�Ð�Ñ/Ò�Ó �.¥�}�~ ¨ ä Õ��#��¦ ¨ èX§,��� ¨ ê Ã<Ã<Ã øNÙ ¸�¸�¸ ú   × ¸ ¨
Ú ×�Ù�û ê ¨ êM~�§�����ª�Õ���¦L§�~�~p�=ÎQÏ�Ð�Ñ/ÒK´ÊÜe�!®?� ¨�� §,�L� ¨ z�Ã<Ä Ö�øL©�ù�ù � ú�Þ�Ø�×�¨
Ú ×   ûJÿ�¨ z8§�¦LÕ�ª��§�¢\ÎQÏeÐ�Ñ/ÒKÓ�Ü\�Q®?� ¨�� §,��� ¨ z Ì<Ö É øL©�ù�ù�Ø�ú � × � ¨
Ú ×�Þ�û � ¨���¨Bþ ªº¯?¢�§��
ÎQÏ\Ð�ÑëÒKÓ£Üe�!®?� ¨�� §,��� ¨ z Ì<À<À�ø�©�ù�ù�Þ�ú�©�×�ù�¨
Ú ×�×�ûJÿ�¨ �Mª!��ª��sª�´�����},�Q��¦�����§��R¢p��´��Q��§ ü ��ª�Û!ª ¾ Õ�¢�¯�§�¦L��¢���®4¤�¦Lª���¥�ª��Q§���}�������~�������}�¢�§�Õ�}�§�µ��º®7��Õ�ª�Û�ª�´

ü ��ª�Û�ª�´ ©�ù�ù Á ¨
Ú ×�Ø�û Í ¨ èX§��R����¥��mÎQÏ�Ð�Ñ/ÒKÓ£êM�U�Q¦���|�ª�¦N� ¨ Üe�!®?� ¨�Ì�øL©�ù�ù�×�ú   Ø7©�¨
Ú × � û � ¨ �
§�¦��¢p§�¦
ÎQÏ�Ð�ÑëÒKÓ£Üe�!®?� ¨?ÿ §,¯ ¨Bþ Ã À�ø�©�ù�ù ¸ ú   Ù7©�©�¨
Ú × Á ûJÿ�¨ z8§�¦LÕ�ª��§�¢\ÎQÏeÐ�Ñ/ÒKÓ�Ü\�Q®?� ¨�� §,��� ¨ z½Ã Ì<Ý�øL©�ù�ù Á ú  �� ù�¨
Ú ×�ù�û z ¨ ä ¨ ����Û���~p�R¯?��Û�¢p¢Bª�Õ��=ê ¨I¨���¨�� ��¦�����´ � ~�§�},�Q¦L¢�}
Ü\¦���|�§�¦N�Q¢p§������ þ ��|�§��"��§��«¢�}���Õ���¥�},�Q��¦���´��7��~�¢p�]Ô

�]�Qª��Q§���}�¢�§�Õ�}�§�¯<��~ ¨?Þ�× ´��|�¦L¢�Õ�¤�Ô � §�¦L~�ª�¤�´?z8§�¦L~�¢pÕu�.§�¢p��§�¦�<§�¦�¤#�.§,² Í ��¦�Û�µ£��Û�®<��´ ©�ù Á Þ�¨
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Ú Ø ¸ û ¼ ¨Êü ����ª�Õ�¢\ÎQÏ\Ð�Ñ/ÒKÓ$�.¥�}�~ ¨ ä Õ��U�Q¦ ¨ èX§,�Q� ¨ ê Ì<Â�À�øL©�ù�ù�Ø�úL×   Þ�¨
Ú Ø7©�û ¼ ¨Êü ����ª�Õ�¢\ÎQÏ\Ð�Ñ/ÒKÓ�ê.�U�Q¦L��|�ª�¦U� ¨ Ü\�!®?� ¨ É øL©�ù�ù Á ú   Ù�×�¨
Ú Ø�Ù�û�
J¨ èX¢�¥�}���¢�´?�«ª��U��§�¦�����§���¢���´ ¾ Õ�¢�¯�§�¦L��¢��%®X����µ£��Û�®<��´ ©�ù�ù�ù�¨
Ú Ø   û�
J¨ èX¢�¥�}���¢
ÎQÏ�Ð�Ñ/Ò�Ó�Üe¦���}�§�§���¢�Õ�¤9�����Q��§=µo��¢p¦�� ä Õ!�Q§�¦�Õ�ª��Q¢p��Õ�ª�~£¼¹��¦LÛ�������| ��ÕA���7§ ä ��§�ÕQ�Q¢�à�}�ª�Ô

�Q¢p��Õ2��� þ ª�¦�Û�èXª��L�Q§�¦L´   ù<© ´\¼¹��¦�~�� ��}�¢p§�Õ��Q¢pà�}�´�§���¢��Q§�� Q®%�.§�¢�~ ¨&��¨'�o¨ ��|�����Õ�§�¦¬ª�Õ�� � ¢���ª�~�®

 ¥���¦U®<ªR¯����R§,¯ ¨

Ú Ø�Þ�û���¨ ä ¨� ��~p~�ª�¦L´ ��¨ Üe¥�¢��ª��R��§,��´Bµ ¨ ê ¨ �
¢�¦Lª�¦L��´ þc¨� ¢��«ª�¤�Õ�§�´I� ¨ � ¨ èX¢�~p§,®�´Êª�Õ��u� ¨ ¼Ëªº®?��ª�Õ���´ÊÜ\�!®�� ¨
ÿ §,¯ ¨�� §,��� ¨?Ö�·�øNÙ ¸�¸�¸ ú  �¸�Á�  ¨

Ú Ø�×�û ¼ ¨Êü ����ª�Õ�¢p´B�sª��#��§�¦£�Q��§���¢p�R´ ¾ Õ�¢�¯<§�¦���¢��é®�����µ£��ÛQ®<��´ ©�ù�ù�Þ�¨
Ú Ø�Ø�û µ���§���¥�|�§�¦NÔ 
 ª��«¢���Û]ª�Õ���§ � ��~�~pª����¦Lª���¢���Õ7´?Ü\��®?� ¨�� §,�L� ¨ Ã ·<À�øL©�ù�ù�ù�ú�Þ<© Á ¨
Ú Ø � ûJþ ¦�ªº²
Õ»!®Xê ¨ µ�ª�Û�§���ª ¨
Ú Ø Á û Ü\¥�¦L}���ª���§��»�W¦L��� � ¥�Õ�Û�������ª ä Õ�} ¨
Ú Ø�ù�û µ���¢��I�«§�ª���¥�¦L§��s§�Õ!�B²kª��B|�§�¦��W��¦��«§��
!®�µ�ª��sª � ��§��«¢�}�ª�~p� � � ¨(� ��� ¨ ²m¢��Q� ä � ÜBÔRè�� ø ä Õ���¥�},�Q¢�¯�§�~�®

� ��¥�|�~�§��`Ü\~pª����sªsèXª����&��|�§�},�Q¦L���«§,�Q§�¦ ú �s§,������� ¨
Ú ��¸ û µ���¢��x�s§�ª���¥�¦�§��«§�Õ!�«²Jª��s|<§�¦��W��¦��«§��A²m¢��Q� �.Ü\�
§=��|<§�},�Q¦L���«§,�Q§�¦sª�� 
 ª��«¢���Û]ª ü ��R§�¦N¯�ª�����¦N®

�º²mÕ�§����® ä �oÿ�ÿ�¨
Ú � ©�ûJÿ ¢�}(��ª�¦L�=z ¨�� ¢p¦�§��U����Õ�§�´�µ£ª��~�§J��� ä ��������|<§�� � ¢p¤��!��� � ��¢��Q¢p��Õ ¨��oþ Ô ÿ�ü è � ��¢��Q¢p��Õ ø)� §�¦L��¢���Õ ©�¨ ¸ ´

èXª�¦�}(� ©�ù�ù�Ø�ú
Ú � Ù�û ê ¨ ��§Jz8§�~�~p§��W��ÕÅÎQÏ�Ð�Ñ/ÒKÓ£êM�U�Q¦���|�ª�¦N� ¨ Üe��®?� ¨3Ý�øL©�ù�ù�Ø�ú   ×�¨
Ú ��  û µ���¢����s§�ª���¥�¦�§��s§�ÕQ��²kª���|�§�¦L�W��¦L�s§���!® � ª�|�ª�Õ � Õ�§�¦L¤�® ��üJ¨ ´ � µ þ ²
¢���� ä � ÜBÔRè�� ø ä Õ���¥�},��¢�¯<§�~�®

� ��¥�|�~�§��`Ü\~pª����sªsèXª����&��|�§�},�Q¦L���«§,�Q§�¦ ú �s§,������� ¨
Ú � Þ�û µ���¢��.�s§�ª���¥�¦�§��s§�ÕQ�M²kª��M|�§�¦L�W��¦��s§��XQ® 
 ê�� ��
 ê µ ��� ��� üJÿ*� � � ê ÿ&� � �oüJ¨ ´ � µ þ ²m¢��Q�

ä � ÜBÔRè�� ø ä Õ���¥�},��¢�¯<§�~�® � ��¥�|�~p§��uÜ\~pª����«ª«è�ª����*��|�§�},��¦����s§,�Q§�¦ ú �s§,������� ¨
Ú � ×�û µ���¢����«§�ª���¥�¦�§��«§�Õ!��²Jª���|�§�¦L�W��¦L�s§��»!® 
 ªº²kª��Q§,����¥»µ ��� ��� üJÿ*� � � ê ÿ&� � ��üJ¨ ´ � µ þ ²m¢��Q�

� þ � ø �
~p�º² þ ¢p��}���ª�¦L¤�§ � �«¢�����¢���Õ+��|<§�},�Q¦L���«§,�Q§�¦ ú �«§,�Q����� ¨
Ú � Ø�û�
 §,¯?~pª�¦�}���¦�����ª�¦�§k|�¥�¦�}���ª���§c�W¦����á�
�������W§�~�~p�º² � ª����¦�¢p��¤�§ � ¢p�s¢��Q§�� ¨
Ú ��� û Ü\¦L¢�¯ýª���§J}����s��¥�Õ�¢�ª�},�Q¢p��Õ�²m¢��Q�`� ¨ �7§�Û�¢�®<ª ¨
Ú ��Á û � ¨���¨ µ ¨ ���«¢����7´ ��¨pþc¨�� §,²
¢�Õ�´ÊÜ ¨,�£¨ ���«¢�����´ÊÜ\��®?� ¨�� §,�L� ¨ z�Ã Ö<·�øNÙ ¸�¸�¸ ú�ù�¨
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Ú � ù�û � ¨ ��§�Û�¢�®�ª�´?�«ª��U�Q§�¦�����§���¢���´ ¾ Õ�¢�¯�§�¦L��¢��%®X����µ£��Û�®<��´ Ù ¸�¸ ©�¨
Ú Á�¸ û ê ¨ µ£ª�Û�§���ª�´Ê�«ª��U�Q§�¦£����§���¢���´ ¾ Õ�¢�¯�§�¦L�R¢��%®X����µ���Û�®���´ Ù ¸�¸�¸ ¨
Ú Á ©�û � ¨ Ü\¢�¦L¦��uÎ�Ï�Ð�Ñ/ÒKÓ��.¥�}�~ ¨ ä Õ��U��¦ ¨ èX§,�Q� ¨ ê Ã<Ã�Ã øNÙ ¸�¸�¸ ú � ©�¨
Ú Á Ù�û ��- � §��¦�¢/.ª�ÕIÎ�Ï\Ð�Ñ/ÒKÓ�ê.�U��¦���|�ª�¦N� ¨ Ü\�Q®?� ¨#¶�·�øUÙ ¸�¸ ©�ú � ù�¨
Ú Á�  ûJÿ §,¯?¢p§,²å����Ü�ª�¦U��¢�}�~p§J|��Q®?��¢�}���´?Ü�ª�¦N�Q¢p}�~�§ þ ª���ªs�
¦���¥�|�´ÊÜ\��®?� ¨�ÿ §,¯ ¨Iþ · Ä øL©�ù�ù�Þ�úQ©�Ù Á�¸ ¨
Ú Á Þ�û'�¬¨ z�§��7Õ!®<ª�Û��R¯4ÎQÏ�Ð�Ñ/ÒKÓ$0 ¨ Üe��®?� ¨ ê   × � øL©�ù�ù � ú  �  ù
Ú Á ×�û ê ¨ µ£ª�Û�§���ª�´ý��ª�~pÛ{¤�¢�¯�§�Õ`ª�� � Ü��`�s§�§,�Q¢pÕ�¤�´ Ù   ��§�|]�Q§��¬7§�¦ Ù ¸�¸ ©�¨

�!�L�Q|�1p¿�¿�²o²o² ¨ ¢p}�§�|�| ¨ � ¨ ¥]Ô*����Û�®<� ¨ ª�} ¨ °%|�¿!2��Qª�Û�§���ª�¿ Ù ¸�¸ © ��Û�¢pÕ�ªR²cª�¿
Ú Á Ø�û � ¨ ��§�Û�¢�®<ª�´ý�Qª�~�Û�¤�¢�¯<§�Õ`ª�� � Ü3�u�«§�§,�Q¢pÕ�¤�´ Ù   ��§�|]��§����§�¦ Ù ¸�¸ ©�¨

�!�L�Q|�1p¿�¿�²o²o² ¨ ¢p}�§�|�| ¨ � ¨ ¥]Ô*����Û�®<� ¨ ª�} ¨ °%|�¿!2£�R§�Û�¢�®�ª�¿���®�²c��¦LÛ�¿�°%|�� Ù ¸�¸ ©�¨ |����
Ú Á�� û è ¨,��¨4� §���Õ�§�¦�ÎQÏBÐ�Ñ/ÒKÓ<ª��U��¦���ÔR|���¿ ù�ù ¸ × ¸�� Þ ´�ª�Õ�� þc¨ Ü ¨ ��Õ��º²m��§�Õ]Ô ä65 �Q´ �o¨���¨ èXª�¦N�Q� 5 ´ ��¨ è ¨ z8¥�¦U²k§�~p~�´

ª��U��¦���ÔR|7��¿ ù�ù ¸ Þ ¸ Ø�Þ
Ú Á�Á û µ ¨ µ£ª�Õ�¢p�s��¦�¢p´��Qª�~�Û{¤�¢�¯<§�Õ`ª�� � Ü��u�«§�§,�Q¢pÕ�¤�´ Ù � è�ª�¦�}(� Ù ¸�¸ ©�¨
Ú Á ù�û z8ª�}�Û�¤�¦���¥�Õ��»�«§�ª���¥�¦�§��«§�Õ!�Jª�� 
 ª��«¢���Û�ª ü ���§�¦U¯�ª��Q��¦U®x²kª���|�§�¦L�W��¦L�s§��`!®�µ ¨ �.ª��¬�ª ¨
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