
���������
	��	����������������
������������ ��!�"�#�$�&%(')�*���������#�
�&+,�-��.&/ 0�1-�"��2�1#	435�#	6+
7 	��!��0���	98:	;�"<

=?>A@CBED?F�>HGIDJ@ KMLIN�OQP�RTS#LVU�PANXW$YMNZRTYH[]\�RTP_^V\
`_a-b_cJcedfc�g�hicejlk_monqpsrt`_a#uvpswxaspeyAh�z�rqw_p�{euvp}|~psdvdTcZw��]w_uT�Zpsr-��uTn��ey_��u�n�nq���_m_rq{eb�y_�f���X�e�o�C�
�!`o�
=?�e��B��(���I�xGIB KM�J�IOQ^iRT�I�f�VU�O�W���YMYHP_Uf�f\�KfP�RvYHLI[
�tasaspsw�n�m_rqp��VpCa-b_w_cZdTcZ{e�)�Vze�x��yf���_�} ¢¡Mhidvzer�£?`Jn�yHhib_u¤asze{ecAy�¥��¦�Z§e�Z§_�t�!`o�
¨ >H©�ª«BE¬�X�IDJ®�® �fLI[�RT[]O¤��YH��P_¯�¯oW$YMNZRTYH[]\�R�P_^I\
`_a-b_cJcedfc�g�hicejlk_monqpsrt`_a#uvpswxaspeyAh�z�rqw_p�{euvp}|~psdvdTcZw��]w_uT�Zpsr-��uTn��ey_��u�n�nq���_m_rq{eb�y_�f���X�e�o�C�
�!`o�
°!®E®�DJG±=?BE®E>A² KfOQ¯JLI³�³xW$YMNZR�\f���V��RTP_^V\
`_a-b_cJcedfc�g�hicejlk_monquTwx{xyx�]w_uT�Zpsr-��uTn��)ceg*�6n-z�b�yH`oz�dTn]�Vze£ep¢hiu�n��Zyx�]�µ´�¶A�e�C���t`o�

·¹¸tºZ»o¼_½�¾H»

�«j¿zÁÀ�cZr]k_rqce�_dvpsjÃÂ6uTn�b~j¿zZa-b_uTwxp�dvp�z�rqw_uvw_{:zekoÄ
k_r�c�zea-b_pC�Hn�c�uvwogÅcZr�j¿zÁnquTcZw�p#ÆJn�r-zea#n�uvcew}u¤�fn�bxp�b_uv{eb
a#cZ��n)c�g¢ascedvdTpCa�n�uvw_{Çd¤z��Hpsdvp�È¹p#Æ_zej$kxdTpC�s¡µ�]a�nquT�Zp
dTpCz�rqw_uTwx{É��psps£o�¢n�cÊjlze£ep?p#Ë)a#uvpsw�n
mA��p�c�g]zÉdvz�Ä
�Ap�dTp�r�Ì ��nquTjlp]�J�lze��£JuTw_{}gÅcZr�d¤z��Hpsd¤���xzZ��pCÈlcewlnqb_p
z�w�n�u¤a#uvkxzÁnqp�Èl�Áz�dvm_ptc�gfn�bAzÁnid¤z��HpsdAn�c¢n�b_ptdTpCz�rqw_psrC¡
Í pÇa#cZwx��u¤Èop�r�zZa�n�uv�epÉdTpCz�rqw_uvw_{±zek_k_rqcZzea-bxp��¿gÅcZr
uTwogÅcZr�j¿z�n�uvcewÊp#ÆJn�r-zea#n�uvcewÎkxr�cZ�_dTp�j¿�tÂ6bxpsrqp$pCzea-b
p#Æ_z�jlk_dvp¿uv��Èop��qa#rquT�Hp�ÈÊ�J�~n�Â�c~Èou¤��nquTwAa�n
��p#n-��c�g
gÅp�zÁnqm_rqp���y�psuTn�bxpsrlc�g!Â6b_uva-bÏu¤�$��moË)a#uvpsw�nln�c¦zekoÄ
k_r�cXÆouvj¿zÁn�p
n�bxp¿gÅm_wxa#n�uvcew�Ð*n�bAzÁn¢u¤�syfnqb_ps�ÎÑ_n¢nqb_p
a#c�nqrqzeuTwxuTw_{µk_rqce�_dvpsjÒ��p#n�n�uvw_{x¡ Í p¹È_uv�qa#mx�q�Çz
rqzew_{ep�cegIzea#n�uv�eptdTpCz�rqw_uTwx{�z�dv{ecZr�uTn�b_j¿�iz�wxÈ?��b_cÁÂ
n�bxz�ntmx��uTwx{¿gÅp�z�n�m_rqp���p#ntÈou¤�qz�{erqpsp�jlpsw�n6n�c:��psdvp�a#n
p#Æ_z�jlk_dvp��MgÅcZrIzZa�n�uv�ep�dvp�zer�wxuTw_{6dvp�zZÈ_�fnqc�uvj$kxr�cÁ�Zp#Ä
j$p�w�nq��uvw�p#ÆJnqrqzZa�n�uvcew}kHpsr�gÅcerqj¿z�wxasp�r�p�{Zz�r-Èodvp��q�Mc�g
n�b_p�a-bxceu¤a#p�c�g�uvw_uTn�u¤z�dvdT��dvze�Ap�dTpCÈ�p#Æ_z�jlk_dvp���¡;�;b_p
r�pC��m_dTn�u¤�]z�w�zZa�n�uv�ep�dvp�zer�wxuTw_{¿zek_k_rqcZzea-b?n�c¿j
m_dTÄ
n�uvk_dTp?�JuTp�ÂÓgÅpCzÁnqm_r�p?��psnq�¢uvw¦{ep�w_psr-z�dÔy"z�wxÈÇw_cZm_w
k_b_r-ze��p�p#ÆJn�r-zea#n�uvcewÏuTwÕkxzer�nquvasm_d¤z�rCy�nqbxzÁn:��uT{Zw_uTgQÄ
uva�z�w�n�dv�rqp�Èomxasp��
n�r-z�uvw_uvw_{Çp#ÖMcer�n)z�wxÈÏa#cZj$kHpsw_Ä
��z�n�p���gÅcZr6psrqr�cZrq�iuvw�uvw_uTn�u¤z�dvdT�?dvze�Ap�dTpCÈ�È_zÁn-z_¡

×�Ø!Ù�Ú »J¼xÛ;ÜtÝ]¾H»_Þ�Û Ú
ßtwxp;È_u�Ë)a#mxd�n��
Â6u�nqb¿jlzZa-b_uvw_p;dTpCz�rqw_uTwx{tnqp�a-b_wxuvà�m_pC�*gÅcer�uvwoÄ
gÅcZr�j¿z�n�uvcewÎpsÆJn�r-zea�nquTcZwÉu¤�!n�bxp$bxuT{ZbÊascZ��n}ceg�ascedvdTpCa�n�uvw_{�d¤zÁÄ
�Hpsdvp�È$psÆozejlk_dTpC�s¡ Í p�asz�wlj¿z�£Zp;j$cZr�p;psË¿asuTp�w�n�mx��p6cegAnqb_p
nqrqzeuTwxpsrCÌ �tn�uvjlpl���Éze��£�uvw_{?n�b_p�j�nqc�d¤z��Hpsd�cZw_dv�~uTwA��n-z�wxasp��
nqbxzÁn�zer�p�jlcZ��n*mx��p#gÅmxdogÅcer*n�bxp�dvp�zer�wxpsrC¡Iá6pC��pCz�r-a-b¢uTwlzea#n�uv�ep

dvp�zer�wxuTw_{lbxzZ�6��bxcÁÂ6w:nqbxzÁn�mx��uvw_{)z$kAcJcedVc�gImxw_dvze�Ap�dTpCÈ�p#ÆJÄ
zejlk_dTpC��zewxÈlk_rqcejlkon�uvw_{}nqb_p]mx��psr�n�c¢cZw_dT�$d¤z��HpsdxpsÆ_z�jlk_dvp��
nqbxzÁn¢bAzX�ep$b_uT{Zb¦z�w�n�u¤a#uvkxzÁnqp�ÈÉ�Áz�dvm_plr�pCÈomxa#pC�!n�b_p¿wJm_j
�Ap�r
ceg�p#Æ_zej$kxdTpC�trqp�à�m_uvrqp�È�gÅcZrtn-ze��£o�t��mxa-bÉzZ�tn�p#ÆJn¢a#d¤ze�q��u�ÑAa�zÁÄ
nquTcZwÎyokxzerq��uvw_{xyJz�wxÈ:uTw_gÅcerqjlz�n�uvcew?p#ÆJn�r-zea#n�uvcewÎâ��;b_cejlkx��cew
psn�zed�¡vy���ãZãeã_Ð!`JcoÈopsrqdvzewxÈfy��Cãeãeã�ä�¡æå�c�cenq��n�r-z�k_kxuTw_{zedT{Zc�Ä
rquTn�b_j¿�}bxzX�Zp
�Hpsp�wÊkxr�cZkAc���pCÈ�gÅcer¢��uvj$uvd¤z�r�dvp�z�rqw_uvw_{�k_r�cZ�oÄ
dvpsj¿�lâEå�dvm_j�çè|�uTnqa-bxpsdvd�y��Cãeãe´xÐH ]uT{�z�j�çèé!bxzew_uÔyV��§e§Z§_Ð
hicZdTdvuvwx��çê`Juvw_{ZpsrCy���ãZãeã_ÐI|�mx��dTpCz?psn�z�dÔ¡Ty*��§e§Z§Zä�n�bxz�n�gEz�dvd
uvw�n�c¿nqb_p�asc�n�r-z�uvw_uvw_{)��p#n�nquTwx{~ëEì�í�n�bxps��bxzX�ep}nqb_p¢k_rqcekHpsr�n��
nqbxzÁn$p�zZa-bÊpsÆ_z�jlk_dvp:aszew¦�Ap�Èop��qa#rquT�Hp�ÈÇ�J�Êj�m_dTn�uvk_dvp)gÅpCzÁÄ
nqm_rqp?��p#nq��y�z�wJ�Êc�g�Â6b_u¤a-bz�rqp:��moË)a#uvpsw�n�nqcÉz�kxk_r�cXÆouvj¿zÁn�p
nqb_p}gÅm_wxa#n�uvcew�¡
Í p]kxr�pC��p�wZn�z�w:zZa�n�uv�ep]dTpCz�rqw_uTwx{�gÅrqzejlpsÂ�cerq£¢gÅcerik_rqce�_dvpsj¿�
nqbxzÁn�gEz�dvd_uTw�nqc�n�b_pta#c�nqrqzeuTwxuTw_{���p#n�n�uvw_{x¡�ßtm_r�zek_k_rqcZzea-blÈouTgQÄ
gÅp�rq��gÅrqcejîÂicZr�£
�J�l|~mx��dvp�z�cew:asc�ÄÔn�pC��nquTw_{?âE|�mx��dvp�z¢psn�zed�¡vy
�e§e§Z§Zä*uvw¿n�bxz�ni��psjlu�Äï��m_kAp�r��Ju¤��pCÈldTpCz�rqw_uvw_{¿yJmx��uvw_{¢�Hc�nqb)d¤zÁÄ
�Hpsdvp�ÈÉz�wxÈÎm_w_d¤z��Hpsdvp�ÈÉÈ_zÁn-z_yMuv�!uvw�n�psrqdvp�zX�epCÈ�uTwÎn�b_plzea#n�uv�ep
dvp�zer�wxuTw_{)gÅrqzej$p�ÂicZr�£M¡6¥ïwx��n�pCzeÈ�ceg�dTpCz�rqw_uTwx{)Â6u�nqb~cewxdT��d¤zÁÄ
�Hpsdvp�ÈÊÈ_z�nqz_yfÂ�p$mx��plz?�Acenq��n�r-z�k_k_uvw_{�z�dv{ecZr�uTn�b_jÃnqc?dvp�zer�w
gÅrqcejð�Acen�b�dvze�Ap�dTpCÈ?zewxÈ�m_w_d¤z��Hpsdvp�È�È_zÁn-zlz�wxÈ:n�b_p�w���p�dTpCa�n
psÆ_z�jlk_dvp��;nqc¿�Ap¢d¤z��Hpsdvp�È��J�)nqb_p¢mx��psr�z�n]ps�Zpsrq�)uTn�psr-zÁnquTcZw�¡
Í p¢Èoc$n�bxuv�6�J�:zZÈ_z�k_n�uvw_{¿a#c�Äïñ�|�n�c¿uvwogÅcerqj¿zÁnquTcZw:p#ÆJnqrqzZa�Ä
nquTcZw)n-ze��£J�;zewxÈ:Èop��ep�dTcZk:zea#n�uv�ep!dTpCz�rqw_uTwx{¢n�pCa-b_w_u¤à�m_p��in�bAzÁn
j¿ze£ep}mx��p!ceg*j
m_dTn�uvk_dTp}gÅpCzÁnqm_r�p���p#n-�s¡
Í p?gÅcJasmx�
cewpsÆ�nqrqzZa�nquTw_{Îw_cem_w±k_b_r-ze��p��¢n�bxz�n
�Hpsdvcew_{În�c
z:k_rqp�ÈopsÑxw_p�ÈÎ��psn!ceg���p�jlzew�n�u¤a�a#d¤ze�q��p���¡t�]��uvw_{)nqb_p�Â�cer-È_�
Â6uTn�bxuTw�nqb_p$w_cem_w�kxb_rqzZ��p
z�wxÈ�nqb_p�Â�cer-È_����m_rqr�cZm_wxÈouvw_{)uTn
zZ�tn�Âic�Èou¤��nquTwxa#n�gÅp�z�n�m_rqp$��p#n-�syVÂip¿ÈopC��asr�uv�Aplzea#n�uv�ep$dTpCz�rqwoÄ
uvw_{$z�dv{ecerquTn�b_j¿��nqbxzÁn�j¿z�£eptp#ÖMp�a#n�uv�ep]mA��ptc�gfn�bxuv��Èouv��u¤��uTcZw�¡
¥ïwA��nqp�zeÈlcegfr�p�dT�Juvw_{�cew_dv�$cew¿z}Ñ_Æop�È�yZk_rqpsd¤z��Hpsdvp�È¿��p#nic�gfp#ÆJÄ



zejlk_dTpC�sy�n�bxp�zea#n�uv�ep�dvp�z�rqw_uvw_{6���o��n�p�j(£ep�pskx�fn�b_p�mA��p�r�uTw}nqb_p
dvcJcek¿z�wAÈ
kxr�pC��p�wZn-�"n�bxpsj�Â6u�nqb¿p#Æ_z�jlk_dvp��"nqc�dvze�Ap�dAz�n�p�zea-b
uTn�p�rqz�n�uvcew�¡ Í p�ÑxwxÈ n�bxz�n)�J�mon�uvdvu � uTw_{Çnqb_p�rqp�Èom_wAÈ_z�wxas�
uvw_b_p�r�p�w�n!uvwÎnqb_p¿È_zÁn-z:�Hp�a�z�mx��p$c�gij
m_dTn�uvk_dTp$gÅpCzÁn�mxr�pl��psnq��y
zZa�nquT�Zp�dvp�zer�wxuTw_{�zek_k_rqcZzea-bxp��"aszew$��uT{Zw_uTÑAaszewZnqdT��r�pCÈomxa#p;nqb_p
psÖHcZr�nIr�pCàZmxuTrqp�È!nqc�n�r-z�uvw�uvwogÅcerqj¿zÁn�uvcew�psÆJn�r-zea�nquTcZw¢���o��n�p�jl��¡
Í p�z�d¤��cl��b_cÁÂÕn�bAzÁn�zea#n�uv�ep}dTpCz�rqw_uvw_{$a�z�w�a#cejlkHpswx�qzÁnqp!gÅcer
z��xzZÈÉa-bxceu¤a#p$c�giuvw_uTn�u¤z�d�d¤z��Hpsdvp�ÈÉp#Æ_z�jlk_dvp��}zewxÈ~nqbxzÁn�nqb_p
d¤z��Hpsdvuvw_{)p#ÖMcer�ntu¤���Hp#n�n�p�r!��kAp�w�n�������ë	��
�nqb_p
zZa�nquT�Zp¢dTpCz�rqwoÄ
uvw_{~kxr�coa#pC���¢rqz�n�b_p�r�n�bxzew zÁn�n�b_p)�Hps{ZuTwxw_uTwx{xy�ze�
Èocew_p:uTw
��nqzewxÈ_zerqÈ���mxkAp�r��Ju¤��pCÈ?zewxÈ?��psjluTÄ ��m_kHpsrq�Juv��p�È?dTpCz�rqw_uvw_{x¡

�6Ø� ½�º��è½ Ú Ü�� ½I»o½����f»������t¼��Vº�� Ú »o½*»oÞ�Û Ú

Í p�gÅcoa#mA�6cew�p#ÆJnqrqzZa�n�uvw_{¿w_cZm_w�k_b_r-ze��p���nqbxzÁntascerqr�pC��kHcewAÈ
nqcÎcZr�{�z�w_u � z�n�uvcewx��yVkHpscZk_dTpZy�z�wxÈÇdvcoasz�n�uvcewx�¢gÅr�cZj5zÎ��psn
c�g
Â�ps�?kxz�{Zp���¡*�;bxp���p!��psj¿z�w�nquva!a#d¤ze�q��pC�izer�ptc�gQnqpsw�uvÈop�w�n�uTÑxp�È
mA��uvw_{����! lì"�$ì#�%$�ë	$'&(��ì")"*+
!�Aë-,�ì.�"/�âEpe¡ {x¡6âÔhicZdTdvuvwx��çæ`JuTwx{epsrCy
�CãeãZãZä�ä#y��_mon�n�b_c���p$nqzZ��£o�¢zer�plmx��mxzedTdv�~dvuTjluTn�p�ÈÊnqc�k_rqcekHpsr
wAz�jlp���y���mAa-b¹zZ�10+2ecZb_w `Jjlu�nqb43¦cer50-h�zedTuTgÅcerqw_u¤z63_¡ ßtm_r
n-ze��£�u¤�"n�c�u¤Èop�wZnqu�gÅ�$z�dvd rqpsdvps�Áz�w�n�w_cZm_wlk_b_r-ze��p���ye��mAa-b$zZ�70�z
nqpsdvp�ascejlj�m_wxuva�zÁn�uvcewA��a#cZj$kAz�wJ��3tcZr70���c�gQn�Â;z�rqpip�w_{euvw_p�psr"3_¡
�t��cZm_r]È_z�nqz¿��p#n�yHÂ�p�mx��pCÈ�¶Z�ZãZ�
Âip���kxz�{Zp��;gÅrqcej,a#cerqkHc�Ä
r-zÁnqpiÂ�ps�A��uTn�pC�*ascedvdTpCa�nqp�È�gÅcZr*n�b_p Í p��48�å¦k_rqc�À�pCa�n6âÔhir-zX�ep�w
psniz�dÔ¡vyx��ãZãe´�ä�¡V¶A���Z§tÂ�psrqp;mx��p�È$gÅcer�n�r-z�uvw_uTwx{}zewxÈ)�����tÂip�r�p
��p#n;ze��uvÈ_ptze�iz�nqp���n���p#n�¡ Í p]k_rqpskxr�coa#pC����p�È$nqb_p]Â�ps�:kxz�{Zp��
�J�~rqpsjlcÁ�Juvw_{:9<;(=1> nqze{Z��y�z�wxÈÊzeÈ_È_uTw_{�kHpsrquTcoÈ_�!nqc?nqb_p
p�wxÈ±c�g!��psw�nqpswxasp��$Â6b_psw¹w_pCa#pC���qz�rq�e¡ �IcÊdvze�Ap�d6cem_r)È_z�nqz
��p#nCy�Â�p
psÆ�nqrqzZa�n�z�dvd�w_cemxwÉk_bxrqzZ��pC�
â� ]���-ä!z�wxÈÉj¿z�wJmxzedTdv�
d¤z��Hpsdin�bxpsj4Â6uTn�b cZw_p)cZr
jlcerqp)ceg6n�b_p���p�j¿z�w�n�u¤a)a#d¤ze�q��p��
ceg�uTw�nqpsrqp���n�âÅcZr�{�z�w_u � z�n�uvcewx��yVkHpscZk_dvpey�cer
dTcoa�zÁn�uvcewA�qä#¡Î¥ g]z
wxcem_woÄ k_b_r-ze��p�ÈocJp���w_c�ni�Ap�dTcZw_{�n�c
z�wJ��cegfn�b_pC��p]asdvzZ����p���yeuTn
u¤�6ze�q��uT{Zw_p�È?��*!�Hìs¡
ßtmxr*{ZcZzedZu¤�*n�c!r�pCa#cZ{ew_u � p�n�b_p6��psj¿z�w�n�u¤a�a#d¤ze�q�IcegAz!ÂicZrqÈ¢cer
kxb_rqzZ��p�ë	�@)"*!�4$ïìBAC$Ô¡*|~zewJ�
Â�cer-È_��a�z�w¿�Hpsdvcew_{¢n�c
È_u�ÖMpsrqpsw�n
��psj¿zewZnquvaÎa#d¤ze�q��pC�)Â6b_p�wÕn�b_p��Õz�k_kHp�zer:uvw ÈouTÖHp�r�p�w�n�a#cZwoÄ
nqp#ÆJnq��¡�D_cZr!psÆ_z�jlk_dvpeyfnqb_p¿ÂicZrqÈE0�dvp�zZÈopsr"3:a�z�wÊr�psgÅpsr!n�c�z
kHpsr-��cew�y�ze��uvwF0�z}wJm_j
�Ap�r�c�gfÂ�cerqdvÈ
dTpCzeÈop�rq��z�wxÈ$c�nqb_psrip#ÆJÄ
kHpsrquvpswxasp�È$Ñx{Zm_r�pC�B3}�xmon;a�z�w)zedv��c�coasa#mxr�uvw)k_b_r-ze��p���Â6bxuva-b
È_c$wxc�n�rqpsk_rqp���psw�n;kAp�cek_dvpeyx��mxa-b�ze�;uvw50�n�b_p¢ascejlkxzew��¿u¤�6z
Â�cerqd¤ÈÎdvp�zZÈopsr"3_¡ Í p¿bxzX�ep$uvÈ_psw�n�uTÑxp�ÈÉnqb_r�p�p)a#cZj$jlcZwÊ��u�n�Ä
mAzÁn�uvcewA�¢Â6b_p�r�plnqb_p?��psj¿z�w�nquva¿asdvzZ����ceg]z�ÂicZrqÈÇa�z�w¦�Áz�rq�
È_pskHpswxÈouvw_{¿cZw:nqb_p�dTcoa�z�d�a#cZw�n�p#ÆJnHG

I ��DJG*DCJÁ�_®?K]>H®Å��@CDJ©Î�ML jlzewJ� ÂicZrqÈx��bxzX�epÇj�mxd�nquTk_dvp
jlpCz�w_uvw_{Z��¡ND_cer�psÆ_z�jlk_dvpey:0�a#cZjlkxz�wJ��3 a�z�wµr�psgÅpsr�n�cÕz
ascejljlpsr-a#u¤z�dMpsw�nqu�n��?cer;n�c¿ascejlkxz�wxuTcZwx��bxuTk�¡

I ��D�G*D�JÁ�_® ¨ D�JÁ©@6L j¿z�wJ�!ÂicZrqÈ_�MbAzX�ep�z6�_rqcZzZÈ!j$pCz�w_uvw_{
nqbxzÁn�aszewÎrqp#gÅp�r]nqc?p�wZnqu�nquTpC�!c�g��Áz�rquvcemx�]n��JkApC�s¡(Dxcer!p#Æ_z�j$Ä
kxdTpZyO0�asmx��nqcejlpsr"3$asz�w�rqp#gÅpsr;nqc¿z
kHpsr-��cew�cer�zla#cZj$kAz�wJ�e¡

I K�JÁ>4P�D�JRQ��_©D?S:©?T*BVU%W*BÅ¬-�ML kxr�cZkAp�rtwxzejlp��]a�z�w~�Hp
zZ����coa#u¤zÁnqp�È�Â6uTn�bÊpsw�n�uTn�uvp��}cegiÈouTÖHp�r�p�w�n!n��JkHp���¡XD_cZr}p#Æ_z�j$Ä

kxdTpZyY0B2Zceb_w[Z]zewxa#coa-£�3:a�z�wÎrqp#gÅp�r}n�c�z:kHpsr-��cewÊcer}z�ascej$Ä
kAz�wJ�ey�Â6b_u¤a-b rqp#\Ap�a�n-�
n�b_p�a#cZj$jlcZwk_r-zea�nquvasp?ceg�wxz�jluvw_{
ascejlkxzew_uTpC�6zÁgQnqpsr6kHpscekxdTpZ¡
�]d�nqb_cemx{eb¿nqb_p]��psj¿z�w�n�u¤a�a�zÁn�p�{ecZr��
c�g�z�w_cZm_w¿k_b_r-ze��p�j¿zX�
�Hp)z�j
�_uv{em_cZmx�sy�n�b_p)ascew�n�psÆ�n�uvwÇÂ6b_uva-bÉn�bxp¿w_cem_wÇk_bxrqzZ��p
coa�a#m_r-�*uv��cegQn�p�w$��moË)a#uvpsw�n�n�c}rqp���cedv�epiu�n-��asz�n�ps{Zcerq�e¡V�;bxpsrqp#Ä
gÅcZr�pZyiÂ�p�aszZ��n¿cemxr¿k_r�cZ�_dvpsj zZ�lcew_p�ceg!a#d¤ze�q��u�gÅ�Juvw_{Çp�zea-b
uvwx��nqzewxa#ptc�gVz�w_cZm_w)k_bxrqzZ��p6nqbxzÁn;z�k_kHp�zerq��Â6u�nqb_uvw?z¢ÈocoasmoÄ
jlp�wZnCyÁ�xze��p�È}cZw¢�Hc�n�b¢n�b_piw_cem_w�k_b_r-ze��p�z�wxÈ¢u�n-�I��m_rqr�cZm_wxÈJÄ
uvw_{�a#cew�nqp#ÆJn�¡!ñ�zea-b]�^*����`_�a��B�b/sìlë	�4/"$c���^)-ì�âEcer]psÆ_z�jlk_dvpCä
ascewx��u¤��n-�]ceg�n�Âic?u�nqpsj¿�dG�â��Xä6nqb_plw_cem_wÎk_b_r-ze��p�uTnq��psdTg�y�z�wxÈ
âÔ�eä�z±dTpsÆJu¤a#ceÄ ���Jw�nqzea#n�u¤a~a#cZw�n�p#ÆJn���mxr�rqcem_wAÈouTwx{n�bxpÊwxcem_w
kxb_rqzZ��pZ¡ Í p?mx��pCÈÊn�b_p���monqc�`Jdvce{±âEá6uvdTceÖ*y6�CãeãZ�Zä!���o��n�p�j
nqc?{Zpsw_p�rqz�n�p$kxzÁn�n�p�r�wx�!rqpsk_rqp���psw�nquTw_{:n�b_pldvp#Æou¤a#c�Äï����w�n-zea�nquva
ascew�n�psÆJnq��¡eDxcer�n�bxp!rqpsj¿zeuTwxÈ_psr�c�gVnqb_p}kxz�kHpsr;Â�ptÂ6uvdvdfr�psgÅpsr
nqc$n�b_pC��p�dvp#Æou¤a#c�Äï����w�n-zea�nquva!a#cZw�n�p#ÆJn-�6��uvjlk_dT��ze�()"*��%$ ì+AC$f/�¡
å��¿mx��uvw_{
�Hc�nqb:nqb_p!w_cem_w�k_b_r-ze��p���z�wAÈ¿n�bxp!ascew�n�psÆ�n-�;��m_r�Ä
rqcemxwxÈouvw_{¿n�bxpsj�yAÂ�p�kxr�cÁ�Ju¤Èop}n�Âic?Èou�ÖMpsrqpsw�ntn���kHp��]c�g�gÅpCzÁÄ
nqm_rqp���n�c�cZm_riasdvzZ����uTÑxpsrC¡I¥ïw:jlzewJ�$a�ze��p���yenqb_p]w_cZm_w)k_bxrqzZ��p
uTnq��psdTgIÂ6uvdvdH�Hp}m_wxzej��_uv{em_cZmx��z�wxÈ?a#dvp�z�rqdv�lzZ����coa#u¤zÁnqp�È¿Â6uTn�b
z]��p�jlzew�n�u¤a�aszÁnqps{Zcerq��âÅpZ¡ {A¡Ty^0�nqb_p�ascerqkAcZrqz�n�uvcew43�Â6uvdTdZw_p�zer�dv�
zedTÂ;zX�o�]�Hp)z�wÉcerq{Zzew_u � zÁnquTcZwAä�¡¢¥ïwÊnqb_p���p¿asze��p���yMn�bxp$wxcem_w
kxb_rqzZ��p
z�dvcew_p
ÂicZm_dvÈ~�Apl��m_Ë¿asuTp�w�n]gÅcer}a#cZr�rqp�a#nta#d¤ze�q��u�ÑAa�zÁÄ
nquTcZw�¡~¥ïw¦cen�b_p�r
aszZ��pC�syIn�bxp?a#cZw�n�p#ÆJn�uTnq��psdTg�u¤��b_uv{ebxdT�Êk_rqp#Ä
È_uva#n�uv�epe¡gDxcer�psÆozejlk_dTpZy_nqb_p
ascew�n�psÆ�nh0q��mx�x��u¤Èou¤z�rq�)c�ggi7jY3
wxp�z�rqdv�¢z�dvÂ�zX�o�Ir�psgÅpsr-�Vnqc�z�w$cerq{Zz�wxu � zÁn�uvcewV¡f¥ïw
nqb_cZ��p;asze��p���y
nqb_ptascew�n�psÆJniz�dvcew_p6u¤����moË)asuTp�wZnC¡��;b_psrqp6Â6uTdvdMz�d¤��c��Hpta�ze��p��
Â6bxpsrqp�psuTn�b_p�ricegfn�b_pC��p]gÅp�z�n�m_rqp������luTnq��psdTgVÂ6uvdTdH�Ap!z�j
�_uT{ZmoÄ
cZmx�)Â6uTn�b(r�pC��kHp�a#n)n�c n�b_pÊ��p�jlzew�n�u¤a~a#d¤ze�q�s¡ Í pÉÈ_uv�qa#mx�q�
nqb_p���p�z�j
�_uT{Zm_uTn�uvp���uTw?n�bxp!wxp#ÆJn;��p�a#n�uvcew�z�wxÈ:jlp�ze��m_rqp]nqb_p
psÆJn�psw�n6nqc$Â6bxuva-b�n�bxp���p}zer�p}k_rqp���psw�n6uvw�cZm_r�È_z�nqzl��psn�¡

k�lfm�l S?©nT"BfU�W*BÅ¬-� >�oqp
®E�_@C@�DJ@
`ouTwxasp;cem_r*n�r-z�uvw_uvw_{}a#cerqk_mx�*u¤�"m_w_d¤z��Hpsdvp�ÈfyZÂip;aszew_w_cen"jlpCzÁÄ
��m_rqp�n�b_p~zej��_uv{em_uTn�� Èouvrqp�a�nqdT�Z¡rZ�cÁÂ�ps�ZpsrCy�n�b_p�psÆ_z�jlk_dvp��
uvwÏcem_r
n�pC��n)��p#n¿Âip�r�p?rqzewxÈocZj$dv�¦Èor-zXÂ6wgÅrqcej5n�bxp��qz�jlp
È_uv��n�rquT�xmon�uvcew�y}z�wAÈ j¿z�wJmxzedTdv�¹dvze�Ap�dTpCÈfyt��cÏzej��_uv{emxu�n��¹c�g
wxcem_woÄ k_b_r-ze��p���z�wAÈ:a#cZw�n�p#ÆJn-�iuvw?n�b_p!n�pC��n���p#n;uv��uvwxÈou¤asz�n�uv�ep
cegtnqb_psuvr)z�j
�_uv{em_uTn��uvw±nqb_p�n�r-z�uvw_uvw_{¦��psn:ze�lÂ�psdvd�¡rstm_r�Ä
uvw_{
n�b_p!d¤z��HpsdvuTw_{
k_rqcJasp��q�sy�Â6b_p�w?z�w?p#Æ_z�jlk_dvp]Â;ze�VÀ�mxÈo{Zp�È
zZ�}�Ap�dTcZw_{euvw_{�n�c�j
m_d�nquTkxdTp)asdvzZ����p���y�j�mxd�nquTk_dvp¿d¤z��Hpsd¤�}Âip�r�p
zZ����uv{ew_pCÈf¡±�]w±psÆozejlk_dTp�u¤�$n�b_p���psw�n�p�wxa#p�0 Í p�Â�psd¤a#cejlp
gÅp�p�Èo�Azea-£�3_y*Â6b_psrqpln�bxp�0 Í pd3�ascem_d¤ÈÇrqp#gÅpsr¢n�cÎzew¦cerq{Zz�wxu�Ä
� zÁnquTcZw�y�cer�n�b_p�kAp�cek_dvp:ceg6n�b_p�cerq{Zzew_u � zÁnquTcZw�¡Î�;b_u¤�
£�uvwxÈ
ceg$zej��_uv{em_uTn�� z�d¤��c±coasasm_r-�?Â6bxpswæa#cemxwZnqr�uvp��ÇâEdTcoasz�n�uvcewx�-ä
zZa�n�ze�]z�{ep�w�nq�}âÅcZr�{�z�w_u � z�n�uvcewx�-ä�¡"�Ize�_dvp��}�¢z�wAÈ��l��m_jlj¿zÁÄ
rqu � pin�b_p6z�j
�_uv{em_uTn���uTw$w_cZm_woÄ k_b_r-ze��p��*z�wxÈ$a#cZwZnqp#ÆJnq�*uvw
cZm_r
nqp���ni��p#n�y��J�
��b_cÁÂ6uvw_{�b_cÁÂÏjlzewJ�
w_cZm_woÄ k_b_r-ze��p��"Â�psrqp�z�j$Ä
�xuT{Zm_cemx�}Â6uTn�b¦rqp���kHp�a�n�nqc�Â6b_u¤a-bÇasdvzZ����p���¡) �cZm_woÄ k_b_r-ze��p��
nqbxzÁn}Èou¤È~w_cen�gEz�dvdIuvw�n�c�z�wJ�?ceg�n�b_p$asz�n�ps{ZcerquTpC�qt�u4v!wCx^y!u6zMy
uC{�|�w6z^y�}�wCx^y�u6z$cer�~4�6{��6u6z)Âip�r�p!d¤z��Hpsdvp�È�ze��z4u6z4�x¡
 ]cem_w$k_b_r-ze��p��*z�rqp�j$c���nqdT��mxwxz�j
�_uT{Zm_cemA��âEcew_dv�
��� c�gxnqb_p



���������
	����� ����������������� ��	�� �!�#"
$&% ��'(�

)�*+)�, -/./0213 * 45*�6 7/7819;:=<�>5?+@�>BA�C *+D ? 1�.�7
E
,8DGFH*+) 7�I+J
45*�6/K&)L*/)L, MN ,O45*/) ?+> ) ?PA * *+D ? K&)L*/)�, -�7QSRUT 6O4WV+FHFH,8F E
,8DGFH*+)XKL)�*/)L, Y/.
45*�6/K&*�D ? M
*+D ? K&E
,8DGFH*+) 7�-

N ,O45*/) ?+> ) ?PA * 45*�6/K&*�D ? K�)�*/)L, 7Q[Z]\_^`^ 6O4WV+FHFH,OF *+D ? K&E
,8DGFH*+)XKL)�*+)�, -
a&bLc�dfe�g+h�3 * @ )�ikjml�DnV+FH, 9;:=<�>5?+@�>BA�Cpo Q lL,U) @�:�< ,8Dq*+r 3 j!F
A l&V A�< ,O45*/) ?�A *�,�V+6nlq6O* :=<�> )�V AG> */)s*�r;6O4WV+FHFH,OFOt 3 j!F�V�DG,PDG,O4Bi
V AG>5u ,O4 Cv@ )�V :�<�>5?/@ * @ Fxwy1z-/Y+I{* @LA *�r|1+1L7�-}*/)L4 Cv< ,84W*+) ? A *sV
F > ) ? 45,~6O4WV+FHFn��t

�x� �����
	����n �����&����������� ��	����!��"
$�% � $&� �O�#�����

)L*/)�, 7��+M/I3 * 45*�6 Y/.9_:�<�>5?/@L>5AkC *�D ? J/I
E
,8DGFH*+) .+J
45*�6/K�)�*/)L, .#7N ,O45*/) ?/> ) ?�A * *�D ? K&)L*/)L, Y+0#7QSRUT 684�V�FHFH,OF E
,8DGFH*+)XK�)�*/)L, Y��/M
45*�6/K�*+D ? .
*�D ? K&E
,�DGFH*/) .+�N ,O45*/) ?/> ) ?�A * 45*�6/K�*+D ? K�)�*+)�, 7�IQ[Z_\]^m^ 6O4WV�FHFH,OF *�D ? K&E
,�DGFH*/)XKL)�*+)�, I/-N ,O45*/) ?/> ) ?�A * 45*�6/K�*+D ? K M

V+454�� T]�]\ 6O4WV+FHFH,OF E
,8DGFH*+)XK�)�*/)L,
a&bLc�dfe|�#h
� *+) A ,�� A�9_:�<�>5?/@L>BA�Cpo Q l�,`) @L:=< ,8D�*�r � *+) A ,�� A F A l&V A
< ,O45*/) ?�A *x,OV+6nl�6O* :=<�> )�V AG> */)}*+rS6O4WV+FHFH,OFOt � */) A ,8� A F~V�DG,�DG,O4WV�i
AG>Wu ,O4 C V :�<�>5?/@ * @ F�i�M}*�r A lL,x68*/) A ,8� A F=�[,�DG,�4WV < ,O45,���V+F < ,8i
4W*+) ?+> ) ?�A *PV+454�1�6O4WV+FHFH,8F

¶Z¶x�C�tmxw_uvà�m_p]w_cem_w_ÄÔk_bxrqzZ��pC�"�Ap�dTcZw_{}n�c��}cZr�jlcerqp�a#d¤ze�q��pC�qä
�xmon�z�rqptrqpsd¤zÁnquT�Zpsdv�l��kxzerq��ptuvw?n�b_p!n�r-z�uvw_uvw_{l��psn�ÐocewxdT���C´e´��
ceg]nqb_p���p�w_cem_w_ÄÔk_bxrqzZ��pC��bxzZÈ �Hpsp�wÏ��psp�w±uvw±n�b_p�nqrqzeuTw_uvw_{
��p#nC¡��;bJmx��gÅcer]���6� c�gVnqb_p�w_cZm_woÄ k_b_r-ze��p��;uvw?nqb_p}n�pC��n]��p#nCy
Â�p�bxzX�ep?w_cÎnqrqzeuTwxuTw_{ÊuvwogÅcerqj¿zÁn�uvcewÏzÁn¿z�dvd�¡ ¥ïw±a#cZw�n�r-ze��n�y
�&�6�êceg�n�b_p¿ascew�n�psÆ�n-�}z�rqp
z�j
�_uv{em_cZmx�]�xmon�p�zea-bÉc�gin�b_p�j
coa�a#m_r-��j$cZr�p!c�gQnqpsw�z�wxÈ�aszew:�Hp}j$coÈop�dTpCÈ:�Hp#n�n�p�r�¡�ãx�b�Óc�g
nqb_p���p!��ã�¶�§�a#cZw�n�p#ÆJn-��gÅrqcejµn�bxp�nqp���n"��p#n�z�d¤��c!z�k_kHp�zerIuvw¢nqb_p
nqrqzeuTwxuTw_{¿��p#nC¡"�;bxp���p!jlpCze��m_r�p�jlpsw�nq��rqpsuvwogÅcer-a#p!cem_r6kxr�p���uTÄ
cZmx��ze�q��m_jlkonquTcZw¿�Acen�b:n�b_p!w_cemxw)k_b_r-ze��p]z�wAÈln�b_p!a#cZwZnqp#ÆJn
Â6uvdvd�kxdvzX��ztr�cZdTpiuTw$Èop#nqpsrqj$uvw_uvw_{tn�b_p;a#cZr�rqp�a#nIa#d¤ze�q��uTÑAa�zÁn�uvcew
gÅcZr6p�zZa-b?psÆozejlk_dTpZ¡

�6Ø ·Õ¾H»_ÞG� ���(�V½*¼ Ú Þ Ú���� ¼_Û�¸=� �m� � �f»J»_Þ Ú~�
�ta�nquT�Zp?dvp�zer�w_uvw_{~u¤��n�b_p�k_rqce�_dvpsj5c�g!Èop#nqpsrqj$uvw_uvw_{ÎÂ6bxuva-b
mxw_dvze�Ap�dTpCÈluTwA��n-z�wxasp��"nqc¢dvze�Ap�dxw_psÆJnize��dvp�zer�wxuTw_{�kxr�coa#p�p�È_��y
uvw�cer-Èopsrin�c$dTpCz�rqw:jlcZ��n6zeasasm_r-zÁn�p�dT�$gÅrqcejînqb_p}dTpCze��n�d¤z��HpsdTÄ
uvw_{Çp#ÖMcer�n�¡¹�;b_p�Èopsnqz�uvdvp�È±k_r�cZ�_dvpsj ��p#n�nquTwx{¦�Xzer�uvp��$Â6uTn�b

nqb_p�gÅcZr�jêc�g"n�b_p¢nqz�rq{epsn6gÅm_wxa#n�uvcew�yxn�b_p
kAcJcedVc�g�m_w_d¤z��Hpsdvp�È
uvwx��nqzewxa#pC�tzX�Áz�uvd¤z��_dvpeyfz�wAÈ�n�b_p
n��JkAp$c�g�n�r-z�uvw_uTwx{:uvwogÅcerqj¿zÁÄ
nquTcZw~��cZm_{eb�n6gÅrqcejên�b_p�n�r-z�uvw_psrC¡;�;b_uv�t��pCa�nquTcZw~Èop#Ñxwxp��6nqb_p
zZa�nquT�Zp�dvp�z�rqw_uvw_{]kxr�cZ�_dTp�j ��psn�n�uvw_{!Âip�a#cZwx��u¤Èop�r�yX�J��k_d¤zea#uvw_{
uTn]z�dvcewx{
pCzea-b�c�g*n�b_pC��p�Èouvjlpswx��uTcZwx��¡
� *��  *G�n$ �!�V
�ì#$|�"����).$�ëf*!�E$c*��-ì �Tì"��� �Mì+�Zí Í pÎascewx��uvÈ_psr
zZa�nquT�Zp¿dTpCz�rqw_uTwx{�c�g�z�nqzer�{Zp#n�gÅm_wAa�n�uvcew¢¡rG`£¥¤§¦Ãn�bAzÁn
j¿zekx��z}��psn[£,c�gHuTwA��n-z�wxasp��*n�c�z}��p#n¨¦µc�gAkHcZ�q��uT�_dvp;�Áz�dvm_p���¡
Í p}cew_dv�)a#cZwx��uvÈop�r�n-z�rq{epsnigÅm_wAa�n�uvcewA�iÂ6bxpsrqptuvwx��nqz�wAa#p��;zer�p
È_p��qa#rquT�Hp�ÈÉ�J��n�Âic�Èou¤��nquTwAa�n���p#nq�!ceg�gÅp�z�n�m_rqp���£}©
z�wAÈ�£�ª
âEu�¡ pe¡vy&£¬«£}©]®�£�ªsä�yo��mxa-b¿n�bAzÁn�nqb_ptnqz�rq{epsn�gÅm_wxa#n�uvcew:a�z�w
�Hp
zek_k_rqcXÆouTj¿zÁnqp�È�p�u�nqb_psrtuTw�nqpsrqj¿�]ceg¨£ ©�cer�uvw~nqpsrqj¿��c�g
£�ªe¡!¥ïwÎcem_r!uTw_gÅcerqjlz�n�uvcew~psÆJn�r-zea�nquTcZw�nqzZ��£My�£}©¢ÈopC��asr�uv�Hp��
nqb_p)w_cZm_w¦k_b_r-ze��p¿uTnq��psdTg�y"zewxÈU£ ª ÈopC��asr�uv�ApC�}n�bxp:a#cZwZnqp#ÆJn
uvw�Â6b_u¤a-b?uTn]z�k_kHp�zerq��¡
Dxcertp#Æ_z�jlk_dvpeyMa#cZwx��u¤Èop�r]z¿k_rqce�_dvpsj,Â6b_p�r�p
p�zea-b�uvwx��nqz�wAa#p
¯�° £Ãu¤��z}w_cZm_w¿k_b_r-ze��p�z�dvcew_{}Â6uTn�b)uTnq�i��mxr�rqcem_wAÈouTwx{!dvuvwoÄ
{Zm_u¤��nquva$a#cZwZnqp#ÆJn$âEpe¡ {x¡vyg0�ÈorqcÁ�ep}nqc²±� �p�Â´³�cerq£vµ 3�ä�yfÂ6b_p�r�p
nqb_p�nqzer�{Zp#n*gÅm_wxa�nquTcZw�¡:��kHp�asu�ÑAp��"Â6b_psn�b_p�r*cZr"w_c�n"n�bxp�wxcem_w
kxb_rqzZ��p$rqp#gÅpsr-�]n�c�z:dvcoasz�n�uvcew�yfÂ6b_p�r�p$nqb_p$Ñxrq��n���psn}ceg�gÅpCzÁÄ
nqm_rqp��|£}©�ascewx��u¤��n-�;c�g�nqb_p�w_cemxw:k_b_r-ze��p!u�n-��p�d�g6âÅpZ¡ {A¡Ty!±� �psÂ
³�cZr�£�µ�ä�yAz�wxÈ?Â6b_psrqp!n�b_p¢��p�ascewxÈ���p#n�c�gIgÅp�z�n�m_rqp��|£�ª�a#cZwoÄ
��u¤��n-��c�gMn�bxp�dTuvw_{Zm_uv��n�u¤a6a#cZw�n�p#ÆJn]âEpe¡ {x¡vy 0qÈor�cÁ�Zp�nqc ±kµ 3Zä�¡"¥�ÈopsÄ
zedTdv�eyHÂ�p�ze�q��mxj$p¢n�bxz�n]n�bxp�n-z�rq{ep#n6gÅmxwxa�nquTcZw²¡Êaszew��Ap$p#ÆJÄ
kxr�pC����p�È?uTw�nqpsrqj¿�;c�g[£ ©�z�dvcew_pZy_z�wxÈ�z�d¤��c$uvw�n�p�r�j¿�6cegS£�ª
zedTcZw_ptâEpe¡ {x¡vyÁn�bAzÁn"u�n�u¤�IkHcZ�q��uT�_dvpin�c}Èop#nqpsrqj$uvw_p;Â6b_psn�b_p�rInqb_p
uvwx��nqzewxa#p
r�psgÅpsr-�6n�c�z¿dvcJa�zÁnquTcZw�yA�Aze��p�È~��cedvpsdv�?cZw�n�b_pla#cZwoÄ
nqp#ÆJn 0�¥�ÈorqcÁ�ep;n�c{±kµ 3xyoz�wxÈ)zedv��c��xzZ��pCÈ¿��cZdTp�dT�$cew¿nqb_p]wxcem_w
kxb_rqzZ��p:0+±� �p�Â³�cerq£}µ�¡ 3Ç��mon6jlcerqptgÅcerqjlzedTdv�eyJÂ�p�ze�q��m_jlp
£¶«£ © ®~£ ª yÁÂ6bxpsrqp�nqb_psrqpipsÆouv��nIgÅmxwxa�nquTcZwx�S· © G#£ © ¤¸¦
zewxÈ²· ª Gm£ ª ¤§¦���mAa-bÇn�bxz�n�¡"â ¯ äx«¹· © â ¯ © äx«�· ª â ¯ ª ä
gÅcZr�z�dvd ¯ « ¯ ©�º ¯ ªZ¡�¥ïwÇn�b_p)rqp�zed�Ä Â�cerqdvÈÊÈocej¿zeuTwx��a#cewA��u¤ÈJÄ
p�r�pCÈ~b_p�r�pZyMn�b_u¤�}u¤Èop�zed"zZ����m_jlkonquTcZwÎu¤�}w_c�n!gÅm_dvdT�Î�qzÁnquv��ÑxpCÈfy
zZ�6Èop��qa#rquv�ApCÈ:uvw~`Jp�a#n�uvcew~�$z�wxÈ��Ize�_dvp��}�¢z�wAÈ��_¡
» *d*#� *G�<�����-�L�-ì2�Tì"� �C��$c�@��¼��Áëy�-�L�2�vì�í¿�î��p�ascewxÈ~È_uTjlpswA��uvcew
gÅcZr)Èop#ÑAw_uTwx{Çn�b_p~zZa�n�uv�ep�dvp�zer�w_uvw_{Çk_rqce�_dvpsj uTwJ�ecZdT�Zp��lze��Ä
��m_jlkonquTcZwx�¿z��Hcemon)bxcÁÂêz�wAÈ Â6b_p�w¹m_w_d¤z��Hpsdvp�ÈÏuTwA��n-z�wxasp��
zer�p�j¿zZÈopÎzX�Áz�uvdvze�_dvp�n�c¦nqb_pÉzZa�n�uv�ep�dvp�zer�wxpsrC¡ Í pÎ�Hps{ZuTw
Â6uTn�b$nqb_p�mx��mxz�d_�f�]h�Ä dvp�z�rqw_uvw_{}ze�q��m_jlkonquTcZw�â�ñ�b_rqpsw_gÅpsmxa-b�n
psn
z�dÔ¡vy��Cãe´ZãZä�yVn�bxz�n¢n�bxp)uTwA��n-z�wxasp��½£ zer�p¿{Zpsw_p�rqz�n�p�ÈÇzZa�Ä
ascer-Èouvw_{�nqc$��cejlp!Ñ_Æop�È?�_mon6m_wx£�wxcÁÂ6w?k_rqce�Az��_uvdTuTn��)Èou¤��nqr�uTÄ
�xmon�uvcew¿¾¿âÀ£Êä�yizewxÈ±n�bxz�nln�b_p�{ZcZz�d;ceg]n�bxp�dTpCz�rqw_psrlu¤�$n�c
jluvw_uvj$u � p]n�b_p]k_r�cZ�xz��xuTdvu�n��
n�bAzÁn�uTniÂ6uvdTdAjluv�qa#d¤ze�q��uTgÅ�
gÅmon�m_rqp
uvwx��nqzewxa#pC�6ÈorqzXÂ6w?rqzewxÈocZj$dv�¿zea�a#cer-Èouvw_{
n�c$n�b_u¤�6�qz�jlp!È_uv��Ä
nqr�uv�_monquTcZw�¡ Í pÊasz�w(jlze£epÎ��ps�Zpsr-z�d!ze�q��m_jlkonquTcZwx�:ze�AcZmon
bxcÁÂ�m_w_d¤z��Hpsdvp�È uTwx��nqzewxa#pC��z�rqpÎce�_nqz�uvw_pCÈÕ�J�¹n�b_p¦zea#n�uv�ep
dvp�zer�wxpsrC¡ Í ptascem_d¤È¿ze�q��mxj$p�n�bxz�n�z�ÑxÆJpCÈlkAcJcZdHascew�nqzeuTw_uvw_{
Á uvwx��nqz�wAa#p��)uv�)ascedvdTpCa�nqp�ÈÏuTw zZÈo�Áz�wxasp~zea�a#cer-Èouvw_{Ên�c¦nqb_p
È_uv��n�rquT�xmon�uvcewq¾¿âÀ£Êä�yxzewxÈ)nqbxzÁn]n�b_u¤�;Ñ_Æop�È�kHcJcedfu¤��z�dvdfn�bAzÁn
u¤�}zX�Áz�uvdvze�_dTp¢n�c)nqb_plzea�nquT�Zp�dvp�zer�w_p�r�¡}�;b_u¤�}��psn�n�uvw_{?uv�}a#cZwoÄ
��u¤Èopsrqp�ÈÇuvw âE|~aXh�z�dvdTmxj çÃ �uv{Zzej�y��CãeãZ´Zä�¡ Í p:aszedTd�n�b_u¤�
nqb_p~Â AJì"���+�����C*� _�*H*��_��p#n�n�uvw_{x¡i��w�z�dTn�p�r�wxz�n�uv�ep}u¤��n�c)ze��Ä



��m_jlpln�bAzÁn�n�bxp)zea�nquT�ZpldTpCz�rqw_psr�aszewÊÈ_rqzXÂÓw_psÂ�uTwA��n-z�wxasp��
z�n�rqzewxÈocejµgÅrqcej ¾¿â £ÉäIÈom_rquTw_{!dvp�z�rqw_uvw_{xy���ctn�bxz�n"uTn�uv�"wxc�n
dvuvj$uTn�pCÈ)nqc¢nqb_p!Ñ_Æop�È¿kHcJcedÔ¡��;b_uv����p#n�nquTwx{
u¤�;a#cewA��u¤Èopsrqp�È)uTw
â hiceb_w¿psn�z�dÔ¡TyA��ãZã�¶�ä#yez�wAÈlÂip6Â6uvdTdxr�psgÅpsr�nqc�n�b_u¤��zZ�"n�b_p<*�� �

�*Áë	��
R�B�!���6*! N/.�� _�� ë	��
l��psn�n�uvw_{A¡t� gÅmxr�nqb_psr}z�dTn�p�r�wxz�n�uv�ep
u¤�}nqc�zZ����m_jlpln�bxp¿dTpCz�rqw_psr�aszew¦���Jw�n�b_pC��u � p¿zew��É���Jw�nqzZa�n�uTÄ
a�z�dvdT�:dTp�{Zz�dfuvwx��nqzewxa#p}uvw�£ yor�p�{Zz�r-Èodvp��q��ceg[¾¿â £Éä�y_zewxÈ�ze��£
nqb_ptn�r-z�uvw_psrigÅcer�uTw_gÅcerqjlz�n�uvcew:ze�AcZmon�n�b_u¤��uTwx��nqzewxa#pZ¡ Í b_uTdvp
nqb_u¤�!��p#n�n�uvw_{:u¤�tuTw�n�p�r�pC��nquTwx{xyHu�n�aszew�dTpCzeÈ�nqc?����w�nqb_p#nquva
p#ÆJÄ
zejlk_dTpC�!n�bxz�n�z�rqp
wxc�n�uTw�nqpsdvdTuv{euv�_dvpln�c�n�b_plnqrqzeuTwxpsr¿âEå;z�mxj
çæ�Iz�w_{Ayx��ãZãZ�Zä�¡I�;bxuv�i��psn�n�uvw_{¢u¤��ascewx��u¤Èopsrqp�È$uvw~âE��wx{edvm_uTwVy
�Cãe´Z´ZäÎ¡ Í p¦Â6uvdTd
asz�dvd�nqb_uv��n�b_p�/ &��4$ a_ì#/�ë-,Cì+�Õë	��/ $ �!��)-ì#/
��p#n�n�uvw_{xy"nqb_cemx{ebuTn
bxzZ����cejlp#nquTjlpC���Hpsp�wr�psgÅpsrqr�pCÈÊn�cÊze�
0�jlpsj��Hpsr-��b_uTkÕà�m_p�r��Juvw_{x¡ 3 ¥ïw¹nqb_u¤�¿kxz�kHpsrCy�Âip~ascewx��uvÈ_psr
cZw_dv�
nqb_ptÑ_Æop�È¿r-z�wxÈ_cej�kAcJcedf��p#n�n�uvw_{¢gÅcZr�zZa�n�uv�ep]dTpCz�rqw_uTwx{x¡
� �+�#*!�  ��!$�ëf*!�n_^�B*�¼Cëf�eì"� �.& $ a_ì`$V�+�Áë	�Hì.�sí~�èn�b_uvr-È¦ÈouTjlp�woÄ
��uvcew±ascewxaspsrqwx�
Â6bxzÁn¿uvwogÅcerqj¿zÁn�uvcew uv�$nqcÉ�Hp�k_r�cÁ�Ju¤Èop�È¦n�c
zewxÈÏ�J�¦n�b_p�nqrqzeuTwxpsrC¡Ï¥ïwÏnqb_p]/ $ �!���6�!�B� � ���-ì2��ë	��
~��p#n�n�uvw_{
nqb_pln�r-z�uvw_p�r�uv�}k_rqcÁ�JuvÈ_p�ÈÊz�wÊm_w_d¤z��Hpsdvp�ÈÊuTwA��n-z�wxaspeyVzewxÈÊuTw
rqp#nqm_rqw�k_r�cÁ�Ju¤Èop���n�b_pidvze�Ap�d�¡*�±È_u�ÖMpsrqpsw�nIkHcZ�q��uT�_uvdvu�n��!uv�Vn�bAzÁn
nqb_p�nqrqzeuTw_p�r¿uv�:k_rqcÁ��u¤ÈopCÈ kxzer�n)cegtnqb_pÎÈopC��asr�uvkonquTcZwæâEpe¡ {x¡vy
kxr�cÁ�Ju¤Èop�È?cew_dv�10qÈor�cÁ�Zp]nqcv±kµ 3Zä�yAz�wxÈ�rqp�à�m_uvr�pCÈ)nqc¿dvze�Ap�d�u�nC¡
Í p}Â6uTdvdVa�z�dvdAnqb_u¤��n�b_p�/�ë	��
��Tì_�#ì"��$'����ì�/sì.$;�-�L�qì�� ë	��
���psn�nquTw_{A¡
�]w_c�nqb_psr�kAc�����uT�xuTdvu�n��
uv��n�bxz�n�n�b_p6nqrqzeuTwxpsr�u¤��z�dvdTcÁÂ�p�È¢n�c¢ÈopsÄ
j
m_r�uvw$��cejlp6aszZ��pC�syÁk_rqcÁ�JuvÈ_uTw_{}z!dvze�Ap�docew_dv�¢Â6b_p�w¿a#psr�nqzeuTw
âEpe¡ {x¡vy�n�b_ptn�r-z�uvw_psr�j¿zX�¿Èop�asdTuvw_ptn�c$dvze�Ap�d�0�coasa#mxr�rqp�Èluvw ±�µ 3
�Hp�a�z�mx��p¢ceg"uTnq�!z�j
�_uv{em_uTn��eyA�_mon!ze{erqpsp!n�c?dvze�Ap�d 0qÈor�cÁ�Zp!n�c
±�µ 3¿zZ�6z
rqpsdvu¤z��_dvp}dTcoasz�n�uvcew�a#cZwZnqp#ÆJn-ä#¡
�Ic¢��m_jljlzer�u � pZyeÂ�p]a#cZwx��uvÈop�r�z�w)zZa�n�uv�ep6dvp�zer�wxuTw_{�kxr�cZ�_dTp�j
uvw�Â6b_uva-b:n�b_p!n-z�rq{ep#n�gÅm_wxa#n�uvcew?gÅcedvdTcÁÂ��inqb_ph)+*!$V�+�Áë	�xë	��
 ��/ �
/ �� _�$Ôëf*��Ay_n�bxp�È_zÁn-z¿zX�Áz�uvdvze�_dTp!nqcln�b_p�zZa�nquT�Zp�dTpCz�rqw_psr6u¤��z
Â AJì+� �B���^�6*! _4*H*�� y�zewxÈÊÂip:ascejlkxzer�pR/ $c�����C���B���-�L�qì�� ë	��

nqc:/-ë	��
#�vì_�#ì"�!$V����ì7/sì#$]�-���-ì�� ë	��
e¡

�]Ø ·¿� � Û�¼xÞ�»����îÞ�¾�� � ��¼
��Þ �	�

ßtmxr!zek_k_rqcZzea-b~ascewx��u¤��n-�]ceg�n�b_p
gÅcedvdTcÁÂ6uvw_{���nqpskx�dG]z:��j¿z�dvd
��p#nlc�gtÂicZrqÈ_�?âc/sì-ì"��
 *��+�b/
cZr /sì-ì"�b/�ä
z�wxÈ±zÉ��p#n$c�gtÈocoasmoÄ
jlp�wZn-�¿z�rqp:k_rqcÁ�JuvÈ_p�Èf¡¥ïwA��n-z�wxasp��
uTw±n�b_p�Èocoasm_jlpsw�n)a#cedTÄ
dvp�a#n�uvcew�z�rqptuvw_uTn�u¤z�dvdT�?dvze�Ap�dTpCÈ:mA��uvw_{$n�b_p¢��pspCÈ_��â�ë	�Aë	$�ëf�#�*ì+A �
�! Y_��Tì#/�ä}zewxÈÎn�b_p¿z�wxw_c�n-zÁn�pCÈÎÈocoasm_jlpsw�nq�¿âEuTwxasdTmAÈouTwx{?nqb_p
mxw_dvze�Ap�dTpCÈ uvwx��nqz�wAa#p��-ä)zer�pÉ{euv�ep�wÕn�c n�b_pÊ�AcJcenq��n�r-z�k_k_uvw_{
zedT{Zcerqu�nqb_j�¡]�6gQnqpsr}ps�Zpsrq�?uTn�p�rqz�n�uvcew�ceg�n�b_p$�AcJcenq��n�r-z�k_k_uvw_{
zedT{Zcerqu�nqb_j�yVz�bJm_j¿z�wÇd¤z��Hpsdvpsr¢u¤�¢ze��£epCÈ~nqc�dvze�Ap�d�z���p#n¢c�g
psÆ_z�jlk_dvp�����p�dTpCa�n�pCÈ)�J�$n�b_p�zZa�n�uv�eptdTpCz�rqw_uvw_{¢jlp#nqb_coÈf¡��;b_p
È_p���uT{Zwc�g]cZm_r$uTwogÅcZr�j¿z�n�uvcewpsÆ�nqrqzZa�nquTcZw ���o��n�p�j rqp�à�m_uvrqp��
zewx��Âip�r�uvw_{
n�b_p}gÅcZdTdvcÁÂ6uTwx{$à�m_pC��nquTcZwx�.G
m�l Z]cÁÂ nqc!d¤z��Hpsd_n�b_p;uvw_u�nquvzed_p#Æ_zej$kxdTpC�*gÅcer"n�bxp6�AcJc�n-��nqrqzekoÄ
kxuTw_{¿zedT{Zcerqu�nqb_j�

k�l Í bxz�n!�HcJc�n-��nqrqzek_k_uvw_{)jlp#nqb_coÈ~Â6uvdTd"�Hp�mx��p�È~n�c:dvp�zer�w
gÅrqcejêz$ascej
�_uTwAzÁn�uvcew�c�g"d¤z��Hpsdvp�È�z�wxÈ�m_w_d¤z��Hpsdvp�È�È_z�nqz��

�����&��� ���#����� $ "����
4W*�6OV AG> */)LF V @ F A DnV+4 > V�K&6OV+)&V+��V#K&6nl > )&V#K�,O) ? 4WV+)���K�r�DnV�)�6O,/K? ,8D : V�) C K��HV+E�V+)�K : ,8� > 6O*LK�F � >BA�� ,8DG4WV�)&��K@ ) >5A ,O�xF A V A ,8F
*+D ? V�) >�� V AG> *+)�F > )�6/t5KLELDnV��LV > D�KL6O* : E&V+) C K�6O* : E&V+) > ,OFOK&V2DG6O*

��V A V�DnV : K�l�V+4 A ,8D : V�D > )�, ? DG* @ EXK��L,�DG*2�pK
DnV C */) > ,�D AG>5:�< ,8DG4WV+)&��FOK�E @ DG, A ,O6

E
,O*/EL4W, 6 @ F A * : ,8DGFOKLF @�< FH6�D >W< ,�D�K�E
,O*+E�45,/K @ FH,8DGFOK
FHl&V2DG,Ol�*+4���,8DGFOK > )�� >5u#> � @ V�4WFOKL6O4 > ,O) A FOK�45,�V+�L,8D�K
� > DG,O6 A *�D�K�6 @ F A * : ,�D

a&bLc�dfe���h�� ,O,����S*+Dn��F @ FH,O�]rf*+D > ) >BAG> V+4 >�� V AG> */)�*+r < *�* A F A DnV�E�E > ) ? t

� l Í bxzÁn�u¤�tn�b_pl�Hp���n}zZa�n�uv�ep$dvp�z�rqw_uvw_{?zedT{Zcerqu�nqb_j,gÅcer}rqp#Ä
à�m_pC��nquTwx{lzZÈ_ÈouTn�uvcewxzedfdvze�Ap�dv�6gÅr�cZj n�b_p}nqrqzeuTwxpsr��
� l Í bxz�n
u¤�¢nqb_p��ApC��n$j$psn�b_coÈn�cÉzZ����uv{ew¦d¤z��Hpsd¤�¢nqc�$ïì / $
uvwx��nqzewxa#pC� �
Í p¢Èou¤��asmx�q�6z�wxÈ�z�wA��Â�psr�n�bxp���p}à�m_pC��nquTcZwx�;�HpsdvcÁÂ�¡

� lfm�l ª DZ¬C�I>V� o >%J"!#G*BÅ¬CBE�_®$#���TiD�®�BEG U
�;bxp?��p#n
ceg]��p�p�ÈoÂ�cer-È_��Â�p:mA��p¿nqcÎ{Zpsw_p�rqz�n�p)uvw_uTn�u¤z�dvdT�Çd¤zÁÄ
�Hpsdvp�È p#Æ_z�jlk_dvp��:gÅcer:n�b_pÎn�b_rqpspÉuTwogÅcZr�j¿z�n�uvcewÕp#ÆJnqrqzZa�n�uvcew
n-ze��£o��z�rqp���b_cÁÂ6w$uvw)�Ize�_dTp��x¡*�;bxpqtCu4v6wCx^y�u6z^����p�p�ÈoÂ�cer-È_�
zer�p�n�b_pl�qz�jlp
zZ�]nqb_cZ��p�mA��pCÈ~uvw±âEá�uTdvc�Öç�2Zcew_pC�sy"�Cãeãeã�ä�¡
�;bxp?��psp�Èx�¢gÅcZr<uC{�|�w6z y�}�w6x^y!u6z^�¿zewxÈ]~4��u6~4t��~Âip�r�p:a-bxc�Ä
��psw?�J�)��cZr�nquTw_{
w_cemxwoÄÔkxb_rqzZ��pC��uvw?n�b_ptn�r-z�uvw_uvw_{$��p#n;�J�¿gÅrqp#Ä
à�m_p�wxa#�Zy�zewxÈ¿��psdvp�a�nquTwx{�n�b_p]Ñxr-��n�nqpsw¿j¿zÁn-a-b_uvw_{�n�bxp�nqzer�{Zp#n
asdvzZ����¡" �c�nqp�nqbxzÁn�n�b_u¤�ij$psn�b_coÈ?ÈocJp��iw_c�n�w_p�asp��q��zer�uvdT�
dTpCzeÈ
nqc]nqb_p��ApC��n�a-b_ceu¤a#pic�gA��pspCÈoÂ�cer-È_�syX�_m_n*u¤�"zt��uTjlk_dvp�j$psn�b_coÈ
wxc�n�rqp�à�m_uvr�uvw_{~��£JuTdvdizewxÈÇp#ÆokHpsrquTp�wxa#pZ¡~�èÈocej¿zeuTw¦psÆJkHpsr�n
jluv{eb�ni�Hptze�_dvp�n�c
k_u¤a-£$�Hp#n�n�p�r���pspCÈoÂicZrqÈx���_mon;ÂiptÂ�zew�n�p�È
nqc�p#ÆokHpsrquTjlpsw�n�Â6uTn�blÂicZrqÈx�*n�bxz�n�z}wxcewoÄ p#ÆokHpsr�n�ascem_d¤È
p�ze��Ä
uvdv�
{Zpsw_p�rqz�n�pe¡"`JpspCÈoÂ�cer-È_�"j¿zX�
�Hp�c�gMkHc�cZr�à�mxz�dvuTn��
uTgMn�b_p��
zer�p!psuTn�bxpsr¢â��XäiuTwogÅrqp�à�m_p�w�n;uvw�n�b_p�Èocoasm_jlpsw�nq��yocer�â��Zä;z�j$Ä
�xuT{Zm_cemx��¡ Í p�r�m_w�psÆJkHpsrquvj$p�w�nq��n�c¿psÆ_z�jluTwxp!Â6bxp#n�bxpsr]zZa�Ä
nquT�Zp6dTpCz�rqw_uvw_{¢aszewlascejlkHpswx�qzÁnqp;gÅcer(0�kAcJcer"3}��p�p�ÈoÂ�cer-È_�6âEuTw
nqpsrqj¿��c�g��Hc�nqb~�]zewxÈ)�eä�z�wxÈlrqpskHcer�n�rqp���m_d�n-��uvw?`JpCa�n�uvcew:�_¡
�;bxpsrqp�Â�zZ�6z�j��xuT{Zm_u�n��?zea#rqcZ�q�;z�dvdV��p#nq��c�g���p�p�ÈoÂ�cer-È_��¡Ó¥ïw
kAz�r�n�u¤a#m_d¤z�rCy�3�dvp�zeÈ_psr"3¢rqp#gÅpsr-�in�c¿z�w�cerq{Zzew_u � zÁnquTcZw)jlcerqptcegQÄ
nqpsw$n�bAz�w
n�c�z!kAp�rq��cew$uTw$cemxr�È_zÁn-zt��p#nCye�_mon�uTn�Â�zZ�"mx��p�È$ze�
z$kHpsr-��cZw:£Zps�JÂicZrqÈ:Èom_rquTw_{�D*uTÆJpCÈ:¥ïwxu�nquvzedTu � z�n�uvcew�¡ Í p�Â6uTdvd
��b_cÁÂ n�bxz�n�cem_r�zedT{Zcerqu�nqb_j¿��z�rqp;r�cZ�_mx��n"p�w_cemx{eb$n�c�rqp�ascÁ�epsr
gÅrqcej n�b_u¤�¢£JuvwxÈÊc�g�z�j
�_uv{em_uTn��e¡ Í p)psÆozejluTw_pln�Â�c�jlp#nqboÄ
coÈ_��gÅcer!a#rqp�zÁnquTwx{)uTwxu�nquvzedVd¤z��Hpsdvp�È�psÆozejlk_dTpC�6nqc�À�m_jlkx��nqz�r�n
nqb_p)�HcJc�nq��n�r-z�kxk_uTwx{�kxr�coa#pC����yVcZw_p¿c�g;Â6b_u¤a-b¦z�dvdTcÁÂ��}mx��n�c
ascerqr�pCa�n�n�b_pC��p¢zej��_uv{emxu�nquTpC�6zÁn;n�b_p��Hps{ZuTwxw_uTwx{4G
%'&)(+*-,/.�01&�2�&43�56&87�3�24&49:0<; �]dTdHw_cemxw¿k_b_r-ze��p��"Â6b_c���p6b_pCzeÈ
wxcem_w¦âÅrquv{eb�n�Ä jlcZ��n�Â�cer-Èxäij¿zÁnqa-bxp���zl��psp�È?Â�cer-È?zer�p�a#cZwoÄ
��u¤Èopsrqp�È n�c¹�HpkHcZ��u�nquT�ZpÇn�r-z�uvw_uTwx{Ïuvwx��nqzewxa#pC�sy}rqps{ZzerqÈ_dTpC���
ceg?nqb_p a#cZw�n�p#ÆJn¦uvw�Â6bxuva-b�n�bxps�Ózek_kHp�z�rqp�È�¡ �;bxuv�zekoÄ
kxr�c�zea-b~Â;ze�}z�d¤��c?mx��p�ÈÎuTwÕâ�á6uTdvc�Ö ç 2ecZw_p���y���ãZãeãZä#¡��;b_u¤�
u¤�ÉgÅr�pCà�m_psw�n�dv�«a#cZr�rqp�a#n�y�gÅcerÊp#Æ_z�jlk_dvp±d¤z��Hpsdvuvw_{(nqb_p¹a#uTn��
0�hicedvm_j��xuvzC3Îze�lzÊdvcJa�zÁnquTcZw uvw nqb_p�p#Æ_z�jlk_dvp 0s¡v¡T¡Ïb_p�zZÈJÄ



à�mxzer�nqpsrqp�È uTwÓhicZdTmxj��_u¤z63x¡ Z�cÁÂ�ps�ZpsrCy}uTwænqb_pp#Æ_zej$kxdTp
0�hicedvm_j��xuvz]k_m_�_dvuv��b_pCÈ:¡v¡T¡ 3~uTn�r�psgÅpsr-��nqc�z]k_mx�_dTu¤��b_uTwx{}ascej$Ä
kAz�wJ�eyow_cen]z$dTcoasz�n�uvcew�¡
��� 2�&���* . 01&�24&43 56&87�3 24&49 0 ; �Ic]zeÈxÈor�pC���Mp�r�rqcer-�HuTw�nqr�coÈomxasp�È
�J�¢zej��_uv{em_uTn���uvw�nqb_p�z�monqcej¿zÁnquvaid¤z��HpsdvuTw_{!k_bxzZ��pZy�Â�p�nqr�uvp�È
z�w_cÁ�Zpsd"jlp#nqb_coÈÎnqbxzÁn¢uvwxascerqkAcZrqz�n�p��}zZa�n�uv�ep$dvp�z�rqw_uvw_{x¡l¥ïw
�C)#$Ôëy¼Áì�ë	�xë	$Ôëf��� ë-,H��$Ôëf*��Ay�p#Æ_zej$kxdTpC�fj¿zÁnqa-bxuTw_{;nqb_p���psp�È!Â�cer-È_�
zer�p:uTw�n�p�rqzZa�nquT�Zpsdv�Îd¤z��Hpsdvp�ÈÇ�J�Ên�b_p:n�r-z�uvw_psr¢�Hp#gÅcZr�p:�Ap�{euvwoÄ
wxuTw_{:n�b_p
�AcJcenq��n�r-z�k_k_uvw_{?k_r�coasp��q�s¡ Í p�bJ�JkHc�n�bxp���u � p¢n�bAzÁn
�J�¦zea#n�uv�ep�dT�Çd¤z��HpsdvuTw_{Êp#Æ_zej$kxdTpC�
z�n�n�bxp?cZmonq��p#n¿z�wxÈ a#cer�Ä
rqp�a#n�uvw_{tn�b_p;psrqrqcer-��uvwZnqr�coÈomAa#p�È��J��z�j
�_uT{Zm_cemA�I��pspCÈoÂicZrqÈx�sy
Â�p;asz�w
k_rqcÁ��u¤Èop�n�b_p;�Hc�cenq��n�r-z�k_kxuTw_{!z�dv{ecZr�uTn�b_j¿�IÂ6u�nqb
�Hp#n�Ä
nqpsr}uvw_u�nquvzed"p#Æ_z�jlk_dvp��!z�wxÈ�n�bJmx�!uTjlk_rqcÁ�ep
p#ÆJn�r-zea#n�uvcew�kHpsr�Ä
gÅcZr�j¿zewxa#pZ¡ Dxcer?r�pCze��cewxze�_dT�gÅr�pCàZmxpsw�n?��psp�È¹Â�cer-È_��y�n�b_u¤�
rqp�à�m_uvrqp�����uv{ew_uTÑAaszew�niwJm_j��Hpsr-�ic�g�p#Æ_zej$kxdTpC��nqc��Hptd¤z��Hpsdvp�È
z�n¢n�bxp:cem_nq��p#n�Ði�e�eã�psÆ_z�jlk_dvp���gÅcZr�t�u4v6w6x^y!u6z^�Jy��e¶Z§Z��gÅcer
uC{�|�w6z^y�}�wCx^y�u6z^�oy�z�wxÈæ�e�Z�o�ÊgÅcerR~4��u6~%tC�Ay]gÅcer�nqb_p��p�p�È
Â�cer-È_��uvw��*z��xdTp��¿z�wAÈ:cZm_r;n�r-z�uvw_uvw_{¿a#cedvdvp�a�nquTcZw�¡

� l k�l�� >�>A¬�@�¬.JÁ��P P*B�G UÇª«D�¬C�I>�� L}e>H°tª
�]w_dvuT£Zp�kxr�p���uvcemA�IÂ�cerq£�uvw$zZa�n�uv�ep�dvp�z�rqw_uvw_{!Â6b_psrqp�n�b_p6a#d¤ze��Ä
��uTÑxpsr-��z�rqp�cZw_dT�
dTpCz�rqw_p�ÈlcZw¿dvze�Ap�dTpCÈ¿È_zÁn-z_y�Âip6mA��p]z¢�AcJc�n�Ä
��n�r-z�kxk_uTwx{¿j$psn�b_coÈ�nqc)dvp�z�rqw�gÅr�cZjê�Hc�nqb�dvze�Ap�dTpCÈ�z�wxÈ�mxwoÄ
d¤z��Hpsdvp�ÈæÈ_z�nqzx¡��;b_p¦�AcJcenq��n�r-z�k_k_uvw_{Õz�dv{ecZr�uTn�bxj ÂipÇmx��p
gÅcZr�n�b_p¦uvwogÅcZr�j¿zÁnquTcZw psÆJn�r-zea�nquTcZw(n-ze��£ u¤��a#cZñi|¦¡X)"*��
	
u¤�}z:bJ�J�_rquvÈÎz�dv{ecerquTn�b_j�yMk_rqcekHcZ��p�È��J�âE ]uT{�z�j�çðé!bAz�w_uÔy
�e§e§Z§Zä�y"a#cZj��_uvw_uvw_{�gÅpCzÁn�mxr�pC��gÅrqcej �Acen�b asc�ÄÔn�r-z�uvw_uTwx{~z�wxÈ
ñ�ÆokApCa�nqz�n�uvcewoÄï|~z�ÆJuvjlu � zÁnquTcZw�â�ñ�|Îä#¡ta#c�ñ�| uv�Îu�nqpsr-zÁnquT�Zpey
dvuv£ep]ñi|¦ye�_m_n�mx��p���nqb_p�gÅpCzÁnqm_r�pt��k_dvuTn�k_rqp���psw�n�uvwln�b_p!È_zÁn-z_y
dvuv£ep?asc�ÄÔn�r-z�uvw_uvw_{x¡Î�;bxp?��pskxzerqz�n�uvcew¦uvwZnqc~gÅpCzÁn�mxr�p:��p#n-��Â�p
mA��pCÈ~u¤��nqbxzÁn}c�g�wxcem_woÄ k_b_r-ze��p��tz�wxÈÎa#cew�nqp#ÆJnq��¡��;b_p$zedT{Zc�Ä
rquTn�b_j�k_rqcoa#p�p�È_�!�J��uTwxu�nquvzedTu � uvw_{?n�b_plw_cZm_woÄ k_b_r-ze��p�a#d¤ze�q��uTÄ
ÑApsr��· © â ¯ © äimx��uvw_{¢nqb_p}dvze�Ap�dTpCÈ:È_z�nqz¢cZw_dv�e¡��;b_psw�· © â ¯ © ä�u¤�
mA��pCÈ~nqc�kxr�cZ�xz��_uvdvuv��n�u¤aszedTdv��dvze�Ap�d�z�dvd"n�b_p¿mxw_dvze�Ap�dTpCÈÇÈ_zÁn-z_¡
�;bxp¢a#cew�nqp#ÆJn]a#d¤ze�q��uTÑxp�r��·�ªeâ ¯ ªCä6uv�;nqb_psw�nqrqzeuTwxp�È�mx��uTw_{lnqb_p
cZr�uv{euvwxzedAd¤z��Hpsdvp�È?È_zÁn-z�k_dvmx�in�bxp!mxw_dvze�Ap�dTpCÈ:È_z�nqz
Â6u�nqb:nqb_p
d¤z��Hpsd¤�!k_rqcÁ��u¤ÈopCÈ~�J���·�©C¡¿`Juvj$uvd¤z�rqdT�Zy��·�ª�nqb_pswÊrqpsd¤z��Hpsd¤�]nqb_p
ÈxzÁnqz)gÅcer!mx��p��J���·�©Xyfz�wxÈ�n�b_u¤�]kxr�coa#pC���]u�nqpsr-zÁnqp��tm_w�n�uvdInqb_p
asdvzZ����uTÑxpsr-�;a#cewJ�Zpsrq{epe¡ D_cZr;Ñxwxz�dfkxr�pCÈouva#n�uvcewx�;cÁ�Zpsr�n�bxp}n�p���n
��p#nCy��·�©$zewxÈ��·�ªlk_r�pCÈou¤a�n�uvcewA��z�rqplascej
�_uTwxp�ÈÉ���Êze�q��mxj$uvw_{
uvwxÈop�kAp�wxÈop�wxa#pZyIz�wAÈÉzZ����uT{Zw_uvw_{:nqb_pln�pC��n¢psÆ_z�jlk_dvp$kxr�cZ�xzÁÄ
�xuTdvu�n��?k_rqcekHcer�n�uvcewxzedAnqc��·�©Áâ ¯ ©sä��·�ªeâ ¯ ªXä�¡
¥ïwÇpCz�rqdTuvpsr}Â�cerq£â�é!bxzew_u�ç 2Zcewxp���yI��§Z§Z�eä#yfÂip¿ascejlkxz�rqp�È
ascZñi| Â6uTn�b�jlpsnqz��HcJc�n-��nqrqzek_k_uvw_{~âEá6uvdvc�Ö¦ç 2Zcew_pC�syI��ãZãeãZä
zewxÈ:gÅcem_wxÈ�ascZñ�| n�c¿�Hp��Hp#n�nqpsrC¡

� l � l S?�¬CB��AD #�DJ��JÁG*BEG U¦ª«D�¬��*>��I@$BEG¹¬C�ID
p
>A¬.JÁ�_B�GIB�G U��VD�¬s¬�B�G U

�;bxp�a#c�nqrqzeuTwxuTw_{!k_rqce�_dvpsjÓ��nqr�mxa#n�m_rqp;dTp�wxÈ_�"uTnq��psdTgAnqc¢z!�Xzer�uTÄ
psn��}c�gxzea#n�uv�ep�dvp�zer�wxuTw_{tz�dv{ecerquTn�b_j¿��¡f¥ïw:)"* � $ïì / $Ôë	��
]âE|�mx��dvp�zpsn~z�dÔ¡Ty}��§e§Z§Zä¿n�b_pÊn�Â�cÏasdvzZ����u�ÑApsr-�?zer�pÎn�r-z�uvw_p�È(cew_dv�Õcew
zX�ÁzeuTd¤z��_dvpÎd¤z��Hpsdvp�ÈµÈ_z�nqz_ytn�bxpswµr�m_wµcÁ�ep�r:nqb_pÇm_w_d¤z��Hpsdvp�È

ÈxzÁnqzx¡±� )"*��%$ ì.�4$Ôëf*���/sì.$;c�gtpsÆ_z�jlk_dvp��lu¤��nqb_pswÕasr�pCzÁn�pCÈfy
ascewx��u¤��nquTw_{}cegfzedTdomxw_dvze�Ap�dTpCÈlp#Æ_z�jlk_dvp��"cZwlÂ6b_uva-blnqb_p�a#d¤ze��Ä
��uTÑxpsr-��Èou¤��ze{erqpspe¡�ñ�Æ_z�jlk_dvp���gÅrqcej nqb_uv�Éa#cZwZnqpsw�n�uvcewæ��p#n
zer�p$��p�dTpCa�nqp�ÈÊzÁn}rqzewxÈocej�y�z?dvze�Ap�d"uv�}rqp�à�m_pC��nqp�È�gÅrqcejÃnqb_p
nqrqzeuTwxpsrCy_�Acen�b~asdvzZ����u�ÑApsr-��z�rqp}r�psn�r-z�uvw_p�ÈfyAz�wxÈ�nqb_p¢k_rqcoa#p��q�
rqpskHp�z�nq��¡
Í bxuTdvpÎnqb_u¤�:wxz�� �v�ep~a#ceÄ�nqp���n�uvw_{ zedT{Zcerqu�nqb_j�Â;ze�?��bxcÁÂ6w¹n�c
�Hp�àZmxu�nqp?psÖHpCa�n�uv�epZy�u�nlrqpsk_rqp���psw�nq��À�mx��n$cZw_p?kHcZ�q��uT�_dvp?zekoÄ
kxr�c�zea-b¿nqclzZa�nquT�Zptdvp�zer�w_uvw_{
uTw?n�b_p�asc�ÄÔn�r-z�uvw_uTwx{
��p#n�nquTwx{x¡�¥ n
u¤�¢�Aze��p�ÈÊcewÇnqrqzeuTw_uvw_{�nqb_p¿n�Â�cÎa#d¤ze�q��uTÑxp�rq���·�©lzewxÈ��·�ªlmx��Ä
uvw_{�d¤z��Hpsdvp�È$p#Æ_zej$kxdTpC�"cew_dv�eyZÂ6b_psrqp�zZ�"ÂicZr�£¢�J�:â hicedvdTuvwx��ç
`ouTw_{ZpsrCy���ãZãeã_Ðfå�dvm_j çè|�uTnqa-bxpsdvd�y��CãeãZ´_Ðfá6uvdTceÖ ç�2ecZw_p���y
�CãeãZãZä
bxze�:��b_cÁÂ6w±n�bAzÁn:m_wxdvze�Ap�dTpCÈÕÈ_zÁn-z¦asz�w¹�HcJc�nq��n�r-z�k
j
mxa-b~jlcerqp
zZasasm_rqz�n�p�asdvzZ����uTÑxpsr-�s¡!¥ïw�nqb_uv�!kxzekAp�r�yMÂ�p�mx��p
�Hc�nqbÕdvze�Ap�dTpCÈÕz�wxÈÏm_wxdvze�Ap�dTpCÈÕÈ_zÁn-zÊn�c asr�pCzÁn�p�cZm_r:a#d¤ze��Ä
��uTÑxpsr-�s¡Ï��d¤��cAy�uvwx��n�p�zZÈ cegt��psdvp�a�nquTwx{ÊwxpsÂðpsÆ_z�jlk_dvp��$m_w_uTÄ
gÅcZr�jldv��zÁntr-z�wAÈocejêgÅr�cZj,n�b_p$a#cew�nqpsw�n�uvcewÎ��p#nCyAcZw_p�jluv{eb�n
r-z�wx£�n�b_plp#Æ_zej$kxdTpC�tuvwÊn�b_p¿ascew�n�p�wZnquTcZwÉ��p#n¢zea�a#cZrqÈouvw_{:n�c
��cejlp�a#rqu�nqpsrquTcZwr�p.\xp�a#n�uvw_{~nqb_p��XzedTmxp?ceg]ce�on-z�uvw_uvw_{~nqb_psuvr
d¤z��HpsdÔ¡�¥ïw�n�b_u¤��kxzekAp�r�yAÂip�kxr�cZkAc���p�z�wAÈ�p#ÆokAp�r�uvjlpsw�n]Â6uTn�b
zZa�nquT�Zptdvp�zer�w_uvw_{$z�dv{ecerquTn�b_j¿��n�bxz�n;mA��p}m_w_d¤z��Hpsdvp�È�È_z�nqz�gÅcer
nqrqzeuTwxuTw_{��·�©
z�wAÈ��·�ª�yVuvwÇzZÈ_ÈouTn�uvcewÉn�c�mx��uvw_{��·�©�zewxÈ��·�ª
n�c
È_p#n�p�r�jluvw_p�Â6bxuva-b~mxw_dvze�Ap�dTpCÈ�p#Æ_zej$kxdTp�n�c:kxr�pC��p�wZn]n�c)nqb_p
nqrqzeuTwxpsrC¡ Í pÎzedv��cÇa#cewA��u¤Èopsr)zÇ�Ázer�uvp#n��ceg}��n�r-zÁnqps{ZuTpC�$gÅcer
��psdvp�a#n�uvw_{$n�b_p��Hp���n�p#Æ_zej$kxdTp!gÅrqcejènqb_p¢a#cZw�n�psw�nquTcZw?��p#ndG
 01&"! 9$#&% ' 3:0 , 9$% (1*�5 * � 2�&49 0<; �;bxuv�æ�xzZ��p�dTuvw_p
jlpsn�b_coÈ��psdvp�a#nq��psÆozejlk_dTpC��zZasa#cZrqÈ_uTw_{�nqcÎz�m_w_uTgÅcerqj È_uv��Ä
nqr�uv�_monquTcZw�¡�ñ�zZa-b)w_cemxwoÄÔkxb_rqzZ��pZy�ascew�n�psÆJn�kxzeuTrin�bAzÁn;cJa�a#m_r-�
z�n�dTpCze��n�cewxasp�uTw�nqb_p�nqrqzeuTw_uvw_{)��p#n�u¤����psdvp�a�nqp�È�Â6uTn�b�pCàZmAz�d
kxr�cZ�xz��_uvdvu�n��Z¡"ñ�Æ_z�jlk_dvptgÅrqp�à�m_p�wxa#�:uv�;uv{ew_cZr�pCÈf¡
) * 0+*�&�2-,.( * 5 * � 2�&49 0<; �;bxp:jlcZ��n�gÅrqp�à�m_p�wZn$m_w_d¤z��Hpsdvp�È
wxcem_woÄ k_b_r-ze��p¦a#cZwZnqp#ÆJn�kxz�uvr�u¤�~��p�dTpCa�nqp�È gÅcer~d¤z��Hpsdvuvw_{ÕzÁn
pCzea-b ��n�p�k�¡¦�;b_u¤��jlp#nqb_coÈu¤���Aze��p�È¦cZwn�bxp�zZ����m_jlkon�uvcew
nqbxzÁn!dvze�Ap�dTuvw_{:gÅr�pCàZmxpsw�n�dv�?coa�a#m_rqr�uvw_{)psÆ_z�jlk_dvp���Â�cemxdvÈ��Hp
�Hpswxp#ÑAasuvzedfgÅcer;nqb_p�dTpCz�rqw_psrC¡
% *-3�2-/0#-*1( *�22) &�*�3435# *-*&% * 0 2 ; `ouTwxasp�Âip�dvp�z�rqw±n�Âic
È_uv��n�uvwxa�n�asdvzZ����u�ÑApsr-��nqbxzÁn�z�kxk_dT�}nqc]nqb_p6��zejlpiuvwx��nqz�wAa#peyÁcZw_p
Â;zX�!n�c}��p�dTpCa�n"uTwA��n-z�wxasp��IÂ6b_psrqp�ztbJm_j¿z�w�nqrqzeuTwxpsr"asz�w
k_rqc�Ä
�Ju¤Èoplmx��p#gÅm_d�uvwogÅcerqj¿zÁnquTcZwÎu¤�!n�c�uvÈop�w�n�uTgÅ�~uTwA��n-z�wxasp��}Â6b_p�r�p
nqb_p���p?n�ÂicÇa#d¤ze�q��uTÑxp�rq�$Èou¤��ze{erqpspe¡¦�;b_u¤�lz�k_kxr�c�zea-b a�z�w �Hp
�JuvpsÂ�p�È�zZ�]zlgÅcZr�j,c�g76.�xì#� & � �.& � )"*� < 
ë	$'$ïìqì
â98!å�h;ä#yIâfDxr�psÄmxwxÈ psn)z�dÔ¡Ty��Cãeã&�JÐ;��uvpsrqp�ç��*zeÈ_pskxzedTdvu�y]��ãeã&��ä¢cerR����)-ì.� �
$c�Áë	�%$V&]/.�! Y_�� ë	��
±âE�;b_cZjlkx��cZw¹p#n?zed�¡vy}��ãeãZãZä#yiÂ6b_p�r�p�nqb_p
ascejljlu�n�n�p�pÉa#cZwx��uv��nq�¿ceg�j$coÈop�dv�)n�bxz�n?mx��pÎÈouTÖMpsrqpsw�n:gÅpCzÁÄ
nqm_rqpÎ��psnq�)zewxÈ¹u¤�)��uvjluTd¤z�r)n�c¦nqbxzÁn:mA��pCÈ±�J�æâE|~aXh�z�dvdTmxj
çÃ ]uT{�z�j�y;��ãeãZ´Zä#¡�ßtm_r
��p�dTpCa�n�uvcewasr�uTn�p�r�uvcewÇu¤���Aze��p�ÈÊcew
8}mxdTdv�xzea-£�Äï��p�uT�_dvpsr)âV8��Iä�È_uT�Zpsrq{epswAa#pe¡�ßtm_r¢ÑAwxz�d�r-z�wx£�uvw_{
{�zX�ep�pCzea-b¹p#Æ_z�jlk_dvpÉz Èopswx��uTn��ZÄ Â�psuv{eb�n�pCÈ 8�� ��ascerqpey;�J�
j
m_dTn�uvk_dT�Juvw_{;:�<]â �¾0=?>ÁâA@�º ¯ ä?B �¾�=DC�â9@�º ¯ ä�äi���lnqb_p!gÅr�pCà�m_pswxas�
ceg�n�bxp�psÆ_z�jlk_dvpe¡ ñ�Æozejlk_dTpC��Â�psrqp?��psdvp�a#n�pCÈ Èopsn�psrqjluTwxuv��Ä
nquva�z�dvdT�Zy;Â6u�nqb¹n�b_p�w_psÆJn:m_w_d¤z��Hpsdvp�ÈÏp#Æ_zej$kxdTp�n-z�£ep�w¹p�zea-b
nquTjlpZ¡ D_cZr?nqb_p���pÊp#ÆokAp�r�uvjlpsw�nq��Â�pÉmA��pCÈ cewxdT� zÏ��uvw_{ZdTp



ascejljlu�n�n�p�p]jlpsj
�Ap�r�kHpsrigÅp�zÁnqm_rqp]��psn�yZn�b_cZm_{eb)zew¿ce�J�JuTcZmx�
psÆJn�pswA��uvcew�u¤�;n�c)bAzX�ep}j�m_dTn�uvk_dvp�a#cZjlj$uTn�nqpsp¢jlp�j��Hpsr-�6kAp�r
gÅpCzÁnqm_r�p���p#nC¡
� 9 0 2 *�(�2 ) &�*�343 #-*-* % * 0 2 ; ��dvdh�6).$�ëy¼Áì���psdvp�a�nquTcZw(z�dTÄ
{Zcerqu�nqb_j¿�~ÈopC��asr�uv�ApCÈ ��c gEz�r~mx��p¦nqb_pr/ $c�����C���B���-�L�qì�� ë	��

kAz�r-zeÈouv{ej�yVÂ6uTn�bÊnqb_p)mx��psr¢d¤z��Hpsdvuvw_{~z�kxz�uvr�ascewx��uv��n�uvw_{�c�g
z?w_cZm_woÄ k_b_r-ze��p�z�wxÈÎu�n-�}a#cew�nqp#ÆJn�¡7Z�cÁÂ�ps�ZpsrCyAÂ�plasz�wÉz�d¤��c
d¤z��Hpsd"w_cZm_wÎkxb_rqzZ��pC�]uvwxÈop�kAp�wxÈop�wZn�cegia#cZwZnqp#ÆJn�yfzewxÈÎ��uTwAa#p
pCzea-bÏw_cemxw±k_bxrqzZ��p�j¿zX�coasa#mxr$uvw¹j¿z�wJ� a#cZw�n�p#ÆJn-�sy�n�b_u¤�
j¿zX�¦dvp�zZÈ¦n�cÊ{erqp�z�n�p�r��Áz�dvm_p�uTwÏdvze�Ap�dTuvw_{A¡�D_cZr
psÆozejlk_dTpZy
0�¥ nqzedT��3}coasasm_rq��Â6u�nqb10�aspsw�n�p�rq��uTw�±�µ 3xy 0�cekHpsr-zÁn�uvcewA��uTw ±kµ 3xy
0�uTw�nqr�coÈomxasp�ÈÏuvw ±kµ 3_y�0�kAz�r�n�w_p�rq�¿uvw´±kµ 3_y]zewxÈ 0�ceË)a#p��)uTw
±�µ 3xy���c~d¤z��Hpsdvuvw_{E0�¥ nqz�dv��3�k_rqcÁ��u¤ÈopC�¢mx��Â6u�nqb uvwogÅcerqj¿zÁn�uvcew
ze�AcZmon$zedTd�c�g6nqb_p���p?ascew�n�psÆJnq��¡Î¥ïw±zZÈ_ÈouTn�uvcew�y�Â�p:a�z�wmx��p
nqb_p�ÈouTÖHp�r�p�wZn6a#cZw�n�p#ÆJn-��zZ���ec�nqp����J�)a#cZj$jluTn�nqpsp!j$p�j��Hpsr-�
ze�AcZmon�n�b_pÇd¤z��Hpsd}gÅcZr�n�b_pÇw_cZm_woÄ k_b_r-ze��pe¡,`opsdvp�a�nquTwx{±nqb_p
wxcem_woÄ k_b_r-ze��p�Â6uTn�b~nqb_p�jlc���n�)+*!�4$ïìBAC$g�Áë /.�.
6��ì-ì. lì.�4$"j¿zX�
kxr�cÁ�Ju¤Èop�nqb_p6�Hc�cenq��n�r-z�k_kxuTw_{�zedT{Zcerqu�nqb_j«Â6uTn�b$n�b_p6jlc���n�uvwoÄ
gÅcZr�j¿z�n�uv�ep�dvze�Ap�dTuvw_{x¡"�;b_u¤��u¤��asz�wl�Hp�n�b_cZm_{eb�n�c�gMze��à�m_p�r���Ä
�J��Äïa#cejljluTn�n�p�p!âA8!å�h;äVÂ6uTn�b
n�bxp;ascejljlu�n�n�p�p;ascewx��u¤��nquTw_{!c�g
È_u�ÖMpsrqpsw�n�a#cJcoasasm_rqr�p�wxa#pC�]cegipsdvpsjlp�wZn-��c�g�cew_p$gÅpCzÁn�mxr�p¿��p#n
Â6uTn�bÎpsdvpsjlpsw�nq�tc�g�nqb_p�cen�b_p�r]gÅpCzÁnqm_r�p
��psn�¡ Í p
à�mxzew�n�uTÑxp�È
ascew�n�psÆJn:Èouv�qz�{Zr�p�psjlpsw�nlmx��uTw_{È_pswx��u�n��±Âip�uT{Zb�n�p�È�8��æÈouTÄ
�Zpsrq{ep�wxa#p}nqc)n�bxp
jlp�zew�yMze��uvw~gÅpCzÁnqm_r�p
��psn!Èou¤��ze{erqpsp�j$p�w�n�y
zewxÈÊz�dvdInqb_p¿a#cZwZnqp#ÆJnq�}ceg�n�bxp¿w_cem_w_ÄÔk_bxrqzZ��p
Âip�r�p$mx��p�ÈÊze�
uvw_k_m_ninqc¢n�bxp 8��~È_uT�Zpsrq{epswAa#p�jlp�zZ��mxr�pZ¡ Í ptmA��pCÈln�b_ptgÅrqp#Ä
à�m_p�wxa#�Êc�g6nqb_p:wxcem_woÄ k_b_r-ze��pln�cÊÈopswA��uTn���ÄÔÂ�psuv{eb�n�n�bxp:8��
È_uT�Zpsrq{epswAa#pe¡��;b_p¢mx��psr]n�b_p�w�cew_dv��dvze�Ap�dTpCÈ�w_cem_w_ÄÔk_bxrqzZ��pC�sy
uvw[/�ë	��
��Tì � �#ì"�!$V����ì(/sì#$_�-���-ì�� ë	��
e¡

� l � l °��f¬.JÁ�_e¬�B�>AG ª DZ¬C�I>V�
�;bxpta#cZj��_uvwxz�n�uvcew¿c�g��HcJc�n-��nqrqzek_k_uvw_{�z�wAÈ)zea#n�uv�ep�dvp�zer�w_uvw_{
rqp���m_dTnq�!uvwÊz?dTpCz�rqw_p�ÈÎjlcJÈ_psd�a#cZwx��uv��n�uvw_{:cegiw_cZm_woÄ k_b_r-ze��p��
zewxÈ$a#cew�nqp#ÆJnq��y�Â6uTn�b¿a#cZr�rqp���kAcZwxÈouvw_{!dTpCz�rqw_p�È
k_rqce�xze�_uTdvuTn�uvp��
gÅcZr�p�zZa-b�¡ Í p6mx��p6nqb_uv��j$coÈop�d_nqc¢ze�q��uv{ewl��ascerqp��*nqc}n�b_p�mxwoÄ
��psp�w¿n�pC��n�uTwA��n-z�wxasp����J�$nqze£JuTw_{¢n�b_ptk_r�coÈomAa�nicegMn�b_p}��ascerqp��
ceg"n�b_p
w_cem_w_ÄÔk_bxrqzZ��p¢zewxÈ�a#cZwZnqp#ÆJn
âE�Acen�b�gÅrqcejên�b_p�n�r-z�uvwoÄ
uvw_{Ç��psn-ä#¡  �cZm_wx�lz�wxÈ±a#cZwZnqp#ÆJnq��n�bAzÁnlcJa�a#m_rluvwnqb_p�n�p���n
��p#n!�_mon}bxzX�ep�w_c�n!�Ap�pswÉ��psp�w~uvw�n�b_p
n�r-z�uvw_uvw_{?��p#n}z�rqp�ze��Ä
��uv{ew_pCÈ zÉk_r�uvcer
n�cÊrqp#\xpCa�nln�b_p?gÅrqp�à�m_pswAa#�¦c�gtn�b_p�a#d¤ze�q��p��
uvwÊcem_r}È_zÁn-ze��p#n¿âE§x¡ §��L�$gÅcZrXtCu4v6wCx^y�u6z^�oyA§x¡T�Z�¢gÅcerq~4��u!~%t��
zewxÈl§_¡ ��§]gÅcer uC{�|�w!z y�}�wCx�y!u6z^�eä�¡M �c�nqp;n�bxz�n�cem_r�psÆ_z�jlk_dvp��
uvwxasdTmxÈ_p�k_r�cZw_cemxwx�;z�wxÈ�c�nqb_psr�zewxz�kxb_cerquvatrqp#gÅpsrqpswAa#p���¡

�6Ø ���VºJÝ��ï»_º
Í p}mx��p!ascZñ�|�n�c$dvze�Ap�dAÑA�ep!p#Æ_z�jlk_dvp��ikAp�r;u�nqpsr-zÁn�uvcewVy�mxwoÄ
nquTdH��§e§tp#Æ_zej$kxdTpC�"bxzX�ep��Ap�pswld¤z��Hpsdvp�Èf¡��;b_p�w�y�Â�p�a#cew�nquTwJm_p
rqm_w_wxuTw_{
a#cZñi|,n�uvdTdfascewJ�ep�r�{Zpswxasp}âEmx��mxz�dvdT�¿zer�cZm_wxÈl¶Z§Z§}u�n�Ä
p�rqz�n�uvcewx�inqc�nqzed¤ä�zewxÈ:mA��ptn�b_p�dvp�zer�wxp�È)jlcoÈop�dMn�c¿��ascerqp]nqb_p
nqp���niuvwx��nqz�wAa#p���¡ Í p!��cZr�nin�b_p]n�pC��n�uTwx��nqzewxa#pC�izZasascer-ÈouTwx{}n�c
nqb_pl��ascerqp�ze�q��uv{ewxp�È��J��n�b_p$p#ÆJnqrqzZa�n�uvcewÎj$psn�b_coÈÉz�wxÈÉasz�dTÄ
asm_d¤zÁn�p}k_rqp�asuv��uvcewoÄ r�pCaszedTdM�Áz�dvm_p���¡

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1

Pr
ec

is
io

n

Recall

people
disagreement-active

context-disagreement-active
density-active
random-active

coem

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1

Pr
ec

is
io

n

Recall

organizations
disagreement-active

context-disagreement-active
density-active
random-active

coem

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1

Pr
ec

is
io

n

Recall

locations
disagreement-active

context-disagreement-active
density-active
random-active

coem

�����
	���e�g+h
� * : E�V�D > FH*/) *+r|V+6 AG>5u ,�45,�V2DG) > ) ?�: , A l�*#��FOK`r�*+D�����
�����������
�GK���� �!�"#�;V+)&�$��%�&'���
��()���������
�Gt_rf*+D|E
,O*/EL4W,+K A l�,~FHE&V2DGFH,OF A
6O4WV+FHFOt � lL*�*/F > ) ? ,���V : E�45,OF A *x4WV < ,O4 < V�FH,��}*+)s� > FGV ? DG,O, : ,O) A
< , A �S,O,O) A lL, A �S*=rf,�V AG@ DG,(FH, A F �[V+F : */F A ,+*p,O6 AG>Wu ,/t
) &�*�3435# *-*&% * 0 2 3 0 , )/* 0+*�&�2-, �;� 2�&���*-, *-3$#�01& 003
. 9$* 20/21 * � 2�&���*�; D*uv{em_rqp¦�Î��b_cÁÂ��lb_cÁÂên�b_pÎÈ_u�ÖMpsrqpsw�n
zZa�nquT�Zp]dvp�z�rqw_uvw_{�jlpsn�b_coÈ_��kHpsr�gÅcerqjèzÁgQn�p�r�n�b_p!mx��psr�bxze��d¤zÁÄ
�Hpsdvp�È¦�e§e§)psÆ_z�jlk_dvp���¡<Dxp�zÁnqm_rqpl��p#n¢Èou¤�qz�{erqpsp�jlpsw�n$â.0Bstuv��Ä
ze{erqpsp�j$p�w�n+3Zä�cemonqkAp�r�gÅcZr�j¿�����y��c�n�bxpsr�j$psn�b_coÈ_��yJp#Æ_a#p�kon;uTw
nqb_p 0�kAp�cek_dvptasdvzZ���+3}Â6b_p�r�p]È_pswx��u�n��l�xzZ��pCÈ¿zea#n�uv�ep�dvp�zer�w_uvw_{
kHpsr�gÅcerqj¿�¢�Hp���n�¡Ç�;b_p:kHpscZk_dvp?a#d¤ze�q�$a#cew�n-z�uvwx�¢j¿z�wJ�Êk_rqc�Ä
wxcem_wx��y_Â6b_u¤a-b�z�rqp!gÅr�pCàZmxpsw�n�dv�?��psdvp�a#n�p�È��J�?È_pswx��u�n���Ä �xze��p�È
��psdvp�a#n�uvcew�¡Ê��w_uTgÅcerqj5rqzewxÈocZj d¤z��HpsdvuTwx{Îc�gt�e§e§�psÆ_z�jlk_dvp��
È_c�pC�¢w_cen�uvj$kxr�cÁ�Zp¿cÁ�epsr¢n�b_p)�Aze��psdvuTw_p?a#cZñi|9mx��uTw_{�cZw_dv�
nqb_p¿uvw_u�nquvzed���psp�Èx�s¡ Í p¿�Ap�dTuvps�Zpln�b_u¤��rqp���m_dTn!nqc��Ap)��uv{ew_uTÑ_Ä
a�z�w�n�ze�}uTn���b_cÁÂ��tn�bAzÁn��B���^�6*! x� &l��psdvp�a�nquTwx{?psÆozejlk_dTpC�tn�c
d¤z��Hpsd"u¤�}w_c��Apsn�n�p�r!n�bxzewÉw_cen!d¤z��Hpsdvuvw_{�z�n¢z�dvd"zewxÈ~dvp#n�n�uvw_{
ascZñi| dvp�zer�wÏgÅrqcej n�b_p~jlcZr�p�k_rqcejlu¤��uvw_{Çuvw_u�nquvzed]d¤z��Hpsdvp�È
zewxÈ?m_w_d¤z��Hpsdvp�È?p#Æ_z�jlk_dvp���¡��;b_uv�;j¿ze£ep��;��pswx��p}uTw�cemxr;��p#n�Ä
nquTwx{xyo��uvwxasp]cemxrikHcZ��u�nquT�ZptasdvzZ����p��iz�rqp]��kAz�r-��pZy�zewxÈ¿r-z�wxÈocZj
d¤z��Hpsdvuvw_{
ÈocJpC��w_cenik_rqcÁ�JuvÈ_p]j�mAa-b)uTw_gÅcerqjlz�n�uvcew)ze�AcZmoninqb_p
kHcZ��uTn�uv�ep~a#d¤ze�q��y�ascejlkxz�rqp�È±Â6uTn�bÏn�b_pÉÈopswx��p�uvwogÅcerqj¿zÁn�uvcew
kxr�cÁ�Ju¤Èop�È�Â6uTn�bÎn�b_pl��psp�Èx�s¡�Z�cÁÂ�ps�ZpsrCyAuTg�Â�p
��nqz�r�n�pCÈ~Â6uTn�b
wxc:��p�p�È_�tzÁn}z�dvd�yM��cZjlp¢uTw_gÅcerqjlz�n�uvcew�Â�cem_d¤È��Hp�{ZzeuTwxp�È��J�
r-z�wAÈocejèd¤z��Hpsdvuvw_{x¡
�]d�nqb_cemx{eb�cem_r6zZa�n�uv�ep}dvp�zer�w_uvw_{¿z�dv{ecZr�uTn�bxjl��uvjlk_r�cÁ�ZptcÁ�Zpsr
nqb_pÏ�xze��psdvuTwxp uvwÓz�dvdlasze��p���y¢nqb_pÏuTjlk_rqcÁ�ep�j$p�w�nÉu¤�ÎjlcZ��n
j¿zer�£Zp�È?gÅcer6nqb_p7~4��u6~4t��lasdvzZ���43)nqb_u¤��Â;ze�;nqb_p�a#d¤ze�q�6Â6uTn�b



0.1
0.15
0.2

0.25
0.3

0.35
0.4

0.45
0.5

0.55
0.6

0.65

0 20 40 60 80 100

B
re

ak
ev

en
 P

oi
nt

Number of Iterations

People Class: Breakeven versus Num Iterations

coem
cfdisagreement

disagreement

�����
	���e|�#h&N DG,�V��z, u ,8) E
* > ) A²< , A �[,8,O) ELDG,86 > F > *+) V+)&� DG,86�V+454
FHl�*��¨)qrf*+D�,�V+6nl >5A ,�DnV AG> */)vrf*�DP45,�V�DG) > ) ?}A lL,xE
,8*/E�45,x6O4WV+FHFOt�.
,8�LV : E�45,OF~V2DG,P4WV < ,O45,��sE
,8D >BA ,8DnV AG> */)srf*�D�V�6 AG>5u ,�45,�V2DG) > ) ? K @ E
A *~V A * A V+4L*+r�.+�+�~,���V : E�45,OFm4WV < ,O45,��pt!6O* ^�� >5: ELDG* u ,8FmFH4 >5? l A 4 C
� >5A l A lL,���DGF A rf,8� >5A ,�DnV AG> */)LFOK A lL,O)q�L, ? DnV/��,OFOt R >BA lvV+6 AG>5u ,
4W,OV�DG) > ) ? K A lL, : */F A F @L< F A V+) AG> V+4 >5: ELDG* u , : ,8) A F]V�DG, : V+�L, > )
A l�,���DGF A rf,�� >BA ,8DnV AG> *+)�FOK <�@�A 4�V < ,O4 > ) ? : *+DG,½�LV A V�6O*+) AG> ) @ ,8F
A * >5: ELDG* u ,_DG,8F @ 4 A FOt
nqb_p�jlcZ��nlzej��_uv{em_cZmx�
uTw_uTn�u¤z�d���pspCÈ_��¡�;b_uv�lkxr�cÁ�Ju¤Èop��
ps��Ä
u¤Èop�wxa#p�n�bAzÁn¿zea�nquT�Zp?dvp�zer�wxuTw_{Çaszew±ascejlkAp�wx�qzÁn�p?gÅcerlkHcJcer
��pspCÈ?a-bxceu¤a#p���¡
�Iz��HpsdvuTwx{±uvwx��nqz�wAa#p����xzZ��pCÈ(cZw nqb_psuvr�gÅr�pCà�m_pswxas�«â#0+s]p�woÄ
��uTn���3�ä Â;ze� z�d¤��c �ep�r�� psÖHpCa�n�uv�ep gÅcer ~4��u6~4t�� z�wxÈ
uC{�|�w6z^y�}�wCx^y�u6z^�oyfÂ6b_u¤a-bÂip�r�p)gÅr�pCàZmxpsw�n
uvwcemxr$È_z�nqzZ��psn�¡
hicZw�n�p#ÆJn:Èou¤�qz�{erqpsp�jlpsw�n�y�Â6b_u¤a-bÏmA��pC�¿n�bxp~��uvw_{edvp�gÅp�z�n�m_rqp
��p#n¿d¤z��HpsdvuTwx{Ç��p#n�n�uvw_{xy;Èou¤ÈÏw_c�n¿kHpsr�gÅcerqj ze�$Â�psdvd�ze��stuv��Ä
ze{erqpsp�j$p�w�nicer stpswx��u�n��:dvze�Ap�dTuvw_{xyJÂ6b_u¤a-b:mA��p}��n-z�wxÈxz�r-È)d¤zÁÄ
�Hpsdvuvw_{x¡"`JuTwx{edvp�gÅp�z�n�m_rqp���p#nVd¤z��Hpsdvuvw_{�u¤��mx��p#gÅm_dMâÅ�Hp#n�n�p�rVnqbxz�w
wxc:zea#n�uv�ep�dvp�z�rqw_uvw_{�ä#yx�_m_ntmx��uTwx{)�Acen�b�gÅpCzÁnqm_r�p
��psnq�6nqc:��p#Ä
dvp�a#n�uTwA��n-z�wxasp��;u¤�6zlj$cZr�p!p#ÖMp�a#n�uv�ep}nqp�a-b_w_u¤à�m_pe¡
( /�� * 2 3 0124&43�5 . %
	 #-9$��*&% * 012 *�� &�2� (�% 3�5 5 � % 9$/ 0 2-*
9 ! ,13�� *�56& 003�; �]�Iasz�w}�Hp���pspsw}uvw(D*uT{Zm_r�p��_ysnqb_p�jlcZ��nV��mx�oÄ
��nqzew�n�u¤z�d�uvjlk_rqcÁ�epsjlp�wZn-��Â6uTn�b zZa�n�uv�ep¿dvp�zer�wxuTw_{Éz�rqp¿jlzZÈop
uvw)nqb_ptÑxrq��n�gÅpsÂ uTn�p�rqz�n�uvcewx��yZ�xmon�d¤z��Hpsdvuvw_{
jlcZr�p!È_zÁn-z�a#cZwoÄ
nquTwJm_pC�}n�c�uvjlk_rqcÁ�ep$r�pC��m_dTnq��¡)�;b_u¤�¢��m_{e{Zp���nq�!n�bAzÁn¢Â�pla�z�w
kHpsr�gÅcerqjµgEzX�ecZrqze�_dTp�n�r-zeÈopsÄÔceÖM�V�Apsn�Âip�psw�d¤z��Hpsdvuvw_{�nquTjlp;z�wxÈ
È_p���uTrqp�È?dTp��ep�dv�;ceg*zea�a#m_r-zeas�e¡
��� 2�&���* , *-3$#�01& 003 . 9$# *  *�* ! / 5 2�+3 0 �;� 24&���* .�01&��
24&43�56&87�3�2�&49 0<;;Í p�gÅcZm_wxÈ�nqbxzÁn�zea#n�uv�epiuTw_uTn�u¤z�dvu � zÁnquTcZw:âÅj¿zewoÄ
mAz�dvdT�d¤z��Hpsdvuvw_{¦z�wxÈ±a#cerqrqp�a�nquTwx{Ép�r�rqcer-��uvw±n�b_p�uvw_u�nquvzed�d¤zÁÄ
�Hpsdvp�È~p#Æ_z�jlk_dvp��tÈom_p¢nqc?zej��_uv{em_cZmx�]��pspCÈoÂ�cer-È_�qä;È_uvÈ�wxc�n
kHpsr�gÅcerqj���uv{ew_uTÑAaszew�n�dv��Apsn�nqpsr)nqbxz�wÏÑ_ÆopCÈ±uvw_uTn�u¤z�dvu � zÁnquTcZw�¡
Í bxpsw(cZm_r�zea�nquT�ZpÎdvp�zer�w_uvw_{jlpsn�b_coÈ u¤�?k_r�cÁ�Ju¤Èop�È(z ��p#n
ceg�uTwxu�nquvzedHuvwx��nqzewxa#pC��n�bAzÁn6z�rqph0�asdTpCz�w43¢zewxÈ¿m_wAz�j��xuT{Zm_cemx��y
nqb_p~psÆ�nqrqzZa�nquTcZwÏkHpsr�gÅcerqj¿z�wxasp~ÈocJp��:w_c�n:uvjlk_rqcÁ�epe¡æ�;b_u¤�
��m_{Z{ep���nq�!nqbxzÁn�n�b_p)zZa�n�uv�ep¿dvp�zer�wxuTw_{�jlp#nqb_coÈ_�¢zer�p¿rqce�_mA��n
nqc�z�j
�_uT{Zm_cemA���Áw_ceu¤����n�r-z�uvw_uTwx{;ÈxzÁnqz]z�wxÈ}aszew}r�pCa#cÁ�ep�rHgÅr�cZj
kHcJcer6uvw_uTn�u¤z�dV��pspCÈ_�s¡i�;b_uv�;u¤����b_cÁÂ6w�uTw@D*uT{Zm_rqp¢�_¡ Í p¢z�d¤��c
ÑAwxÈ�n�bxz�n�n�bxp�zea#n�uv�ep�dvp�z�rqw_uvw_{ljlp#n�bxcJÈ¦âEÂ6u�nqbÉ��§Z§$p#Æ_z�j$Ä
kxdTpC��d¤z��Hpsdvp�È$gÅcergt�u�v6wCx^y!u!z^�eäVkAp�r�gÅcZr�jlp�Èl�Hp#n�n�p�r�n�bAz�w¿mx��Ä
uvw_{!�AcJcenq��n�r-z�k_k_uvw_{!Â6u�nqb
ascZñ�|ðÂ6u�nqb$zZa�nquT�Zp�uvw_u�nquvzedTu � z�n�uvcew

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1

Pr
ec

is
io

n

Recall

Locations: Active Learning Versus Active Initialization

activeinit+active500
active500
activeinit

coem

�����
	���e���h�� V < ,O4 > ) ? .+�+�|)�* @ )Li ELlLDnV+FH,�ik68*/) A ,8� A E&V > DGFm� >BA lPV�68i
AG>Wu ,m45,�V2DG) > ) ? wÀV�)&�|)�* > ) >5AG> V�4�4�V < ,O4 > ) ? ���L*�,OF < , AHA ,8D A l&V�) @ F > ) ?
V+6 AG>5u , > ) >BAG> V+4 >�� V AG> */)�K��¨l > 6nl�DG,�� @�> DG,OF|4WV < ,O4 > ) ? M+J/-½,8�LV : EL4W,8F
V A~A l�,�* @LA FH, A t � V < ,O4 > ) ?�A lL, > ) >BAG> V+4`,8�LV : E�45,OF~V�)&� A l�,O){4�V2i
< ,O4 > ) ? V+)L* A lL,8D].+�/�=� >BA l�V�6 AG>5u ,(45,�V�DG) > ) ? E
,8DHr�*+D : F < ,OF A t

âEÂ6u�nqb��Zãe�
p#Æ_z�jlk_dvp��id¤z��Hpsdvp�Èxä#¡��;b_uv�;u¤�;z�w�uTjlkHcer�nqzewZn;rqp#Ä
��m_dTn
��uTwxasp¿u�g6Â�p¿bxzX�ep)z�ÑxÆJpCÈÇz�jlcem_w�n¢ceg�nquTjlp¿nqc�dvze�Ap�d
uvwx��nqzewxa#pC�sy�zZa�n�uv�ep$dvp�z�rqw_uvw_{�asz�wÉ�Ap¿z�jlcerqp
psÖHpCa�nquT�Zp
mx��p
cegInqb_u¤��n�uvj$p¢n�bxzew?d¤z��HpsdvuTwx{ln�b_p�uvwx��nqz�wAa#p��6z�n;n�b_p�cZmonq��p#nC¡
��� 2�&���* , * 3$# 0 & 003 � 9$%
	+* 0+*�3�2 *&*.! 9$# .�04! # *��&/ * 0 2
( *-*-,$* ; D*uv{em_rqp(¶���b_cÁÂ��n�bxz�n¹��psdvp�a#n�uvw_{��e§«a#cZm_w�n�rq�
wAz�jlp���mxw_u�gÅcZr�jldv�¢gÅrqcej�z���psn�c�gV�e�e�tdvp�zZÈ_�*n�c��Xzer�u¤z��xdTp;rqp#Ä
��m_dTnq��yAÂ6uTn�bÎp#ÖMp�a�nquT�Zpsw_pC���]r�p�dvz�n�pCÈ:nqc)gÅrqp�à�m_p�wxa#��c�g�uvw_u�nquvzed
��pspCÈ_��¡;�;bxp¢{er-z�k_b�cZw?nqb_p�dvp#gQn!a#cew�n-z�uvwx�;n�bxr�p�p���psnq�]c�g���§
��pspCÈ_��p�zZa-b�yJjlz�nqa-b_uvw_{����Z�_yH�C��ã
z�wxÈ���¶
p#Æ_z�jlk_dvp���uvw?cZm_r
nqrqzeuTwxuTw_{���psn�yfrqp���kApCa�nquT�Zpsdv�e¡}¥ïw~nqb_pldTpsgQn�Ä bxz�wxÈÎ{er-z�k_bVyAnqb_p
��pspCÈ¦��psn�j¿zÁn-a-b_uTwx{~cew_dv�Ç��¶~psÆozejlk_dTpC��kHpsr�gÅcerqjl��kAcJcZr�dv�
Â6uTn�b$nqb_p;�AcJc�n-��nqrqzek_k_uvw_{}z�dv{ecerquTn�b_j�yÁ�_mon�Â6bxpswla#cej
�_uvw_p�È
Â6uTn�b?zea�nquT�Zp�dvp�z�rqw_uvw_{xyZuv�iz��_dvp�nqc¢k_rqcoÈomxa#p]r�pC��m_dTnq�ia#cZj$kAzÁÄ
r-z��xdTptÂ6u�nqb)n�bxptcen�b_p�r���pspCÈ)��psnq��¡��;b_p]{Zrqzek_b)cew)n�b_p!r�uv{eb�n
��b_cÁÂ��In�bxp�rqp���m_dTnq�IgÅcer�z]gÅrqp�à�m_psw�n���psp�È$��p#n�âÅcoasasm_rqr�uvw_{t�&�Á�
nquTjlpC�6uTw�nqb_p}n�r-z�uvw_uvw_{)��p#n-ä#¡�¥ n�u¤�6uvwZnqpsrqp���n�uvw_{$n�bxz�ntzea#n�uv�ep
dvp�zer�wxuTw_{�uTjlk_rqcÁ�epC��r�pC��mxd�n-��uvw?z�dvdAa�ze��p��iz�wxÈ)ascejlkHpswx�qzÁnqp��
gÅcZrI��pspCÈ_�Mn�bAzÁn*zer�p�uvwogÅrqp�à�m_p�wZnIuTw}nqb_piÈocoasm_jlpsw�nI��p#n�¡*�;bJmx�
Â6uTn�b~zZa�nquT�Zp¢dTpCz�rqw_uvw_{lÂip�a�z�w�ce�_nqz�uvw�rqp���m_d�n-����m_kAp�r�uvcer�n�c
�HcJc�n-��nqrqzek_k_uvw_{�cewÊn�bxp:�Hp���n
��p�p�ÈÇ��p#n�y"rqps{�z�r-ÈodTpC���!ceg�nqb_p
��pspCÈ?��p#n�Â�p�a-b_cJcZ��pe¡
( /�% % 3$# , 9 !�' *&* / 5 2 *ÉÍ p�a#cejlkxzer�pCÈÈouTÖHp�r�p�w�n$jlp#n�Ä
rqu¤as�igÅcer6��psdvp�a�nquTwx{
psÆozejlk_dTpC��n�c$dvze�Ap�d�z�wxÈ)gÅcem_wAÈ)nqbxzÁn6mx��Ä
uvw_{�nqb_ptÈ_uv�qz�{Zr�p�psjlpsw�n��Hp#n�Â�pspsw?a#d¤ze�q��uTÑxpsr-�"�_m_uvdTn�Â6uTn�b¿nqb_p
n�Â�c
gÅp�zÁnqm_rqp!��p#n-�iÂ�cerq£epCÈ¿Â�psdvd�¡�|~zew�mAz�dvdT�¿a#cZr�rqp�a#n�uvw_{�uvw_uTÄ
nquvzed"p#Æ_z�jlk_dvp���n�bxz�n!Â�psrqp�jlu¤��d¤z��Hpsdvp�È~È_m_p�nqc?zej��_uv{em_cZmx�
��pspCÈ_��u¤�tw_c�n}ze�tp#ÖMp�a�nquT�Zp
zZ��k_rqcÁ�JuvÈouvw_{¿nqb_p
zZa�nquT�Zp¢dTpCz�rqwoÄ
uvw_{¦z�dv{ecZr�uTn�bxj4Â6u�nqbÏzewÏzer��_uTn�r-z�rq�¦��psn¿c�gt��pspCÈ_�¿z�wxÈ±d¤zÁÄ
�Hpsdvuvw_{¢p#Æ_zej$kxdTpC��Èom_rquTwx{�n�b_p]dTpCz�rqw_uTwx{�k_r�coasp��q�s¡�hicew�n�psÆJn�Ä
È_uv�qz�{Zr�p�psjlpsw�n}mx��pCÈÉn�b_p)��uTwx{edvp
gÅpCzÁnqm_r�p¿��p#n¢d¤z��HpsdvuTwx{���p#n�Ä
nquTwx{xy;z�wxÈ¹Èou¤ÈÏw_c�n)kHpsr�gÅcerqj ze�lÂ�psdvd�ze�ljlpsn�b_coÈ_�¿mA��uvw_{
��nqzewxÈ_zerqÈ�d¤z��Hpsdvuvw_{x¡¢�t��uvw_{�cew_dv�~z?��uvw_{edvp�gÅpCzÁnqm_r�p$��psn}gÅcer
d¤z��Hpsdvuvw_{Îj¿zX�Çz�dvdTcÁÂîuvwxzea�a#m_r-zeasuTpC��n�cÊa#rqpsp�k¦uTw�n�cÎn�b_p�d¤zÁÄ
�Hpsdvp�ÈÊ��p#n�yVu�g;z�wJ��c�g�nqb_plp#Æ_z�jlk_dvp��}zer�p$z�j��xuT{Zm_cemx�!Â6uTn�b
rqp���kHp�a�n]n�c¿nqbxzÁntgÅp�zÁnqm_rqp���psn�¡;¥ïwÎzZÈ_ÈouTn�uvcew�yMÈou¤��ze{erqpspsjlp�wZn



0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1

Pr
ec

is
io

n

Recall

Infrequent Seeds
disagreementactive 1
disagreementactive 2
disagreementactive 3

nonactive 1
nonactive 2
nonactive 3

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1

Pr
ec

is
io

n

Recall

Frequent Seeds
disagreement-active

nonactive

�����
	���e��#h 9 6 AG>Wu ,|45,�V�DG) > ) ? ELDG* u#> �L,OF ? V > )�F;, u ,O)�� >BA l�V ? *�*#��6nl�* > 6O,(*+r�r�DG,�� @ ,O) A FH,O,O�LF�wfD >W? l A l&V+)�� ? DnV+E�l&��t R >BA l�V u ,�D C E
*�*�D
FH, A *+r > ) >BAG> V+4XFH,O,���FOK
V+6 AG>Wu ,(4W,OV�DG) > ) ? E
,8D :P>BA F 6O* : E�V�DnV < 45,|DG,OF @ 4 A F~wy45,8r A l&V�)&� ? DnV+ELl
��t

�Hp#n�Â�psp�w
jlp�j��Hpsr-�IcegHz}��uTw_{ZdTpigÅp�z�n�m_rqp6��psn*j¿zX�¢rqp#\Ap�a�n"uvwoÄ
bxpsrqpsw�n;zej��_uv{emxu�n��¿uvw:nqb_p}p#Æ_z�jlk_dvpey_zewxÈ)wxc�n6m_wxaspsr�nqz�uvw�n��
uvw�n�b_p�dvp�zer�wxpsrC¡

�6Ø�� Û Ú ¾���Ý]ºJÞ�Û Ú º
Í p kxr�pC��p�wZnqp�È z gÅrqzej$p�ÂicZr�£(gÅcerÉuTwxascerqkAcZrqz�n�uvw_{ zea#n�uv�ep
dvp�zer�wxuTw_{?uTwÎn�b_pl��psjlu�Äï��m_kAp�r��Ju¤��pCÈ�dvp�z�rqw_uvw_{:kAz�r-zeÈouv{ej,�J�
uvw�n�p�r�dvp�zX�Juvw_{�zt�HcJc�n-��nqrqzek_uTwx{¢z�dv{ecerquTn�b_j nqbxzÁn�dvp�zer�wA�*gÅr�cZj
�Hc�nqb
d¤z��Hpsdvp�È$z�wAÈ¢m_w_d¤z��Hpsdvp�È$È_z�nqztÂ6u�nqb$zt�Áz�rquTpsn��!cegH�qz�j$Ä
kxdTp}��p�dTpCa�nquTcZw)n�pCa-b_w_u¤à�m_p��in�bAzÁn;k_r�pC��p�w�n�n�bxp!mA��p�riÂ6uTn�b�p#ÆJÄ
zejlk_dTpC�!n�c�d¤z��Hpsd�zÁn�pCzea-bÊu�nqpsr-zÁn�uvcewV¡ Í p¿��b_cÁÂ n�bxz�n�psj$Ä
kxdTcÁ�Juvw_{:nqb_plr�pCÈom_wxÈxz�wxas��uTwÉgÅp�z�n�m_rqp¿��psnq�}z�wxÈÊÈopC��uv{ew_uvw_{
zedT{Zcerqu�nqb_j¿�;n�bAzÁn}p#Æok_dvceuTn�n�b_u¤�tr�pCÈom_wxÈ_zewxa#��pswAz��_dvp��t�Acen�b
�HcJc�n-��nqrqzek_k_uvw_{ÉzewxÈ zZa�n�uv�ep�dvp�z�rqw_uvw_{~nqcÉ�Hp�p#ÖMp�a�nquT�Zp�gÅcer
nqrqzeuTwxuTw_{�uvwogÅcZr�j¿zÁnquTcZwÇp#ÆJn�r-zea#n�cer-��¡:�;b_p¿nqp�a-b_w_u¤à�m_p���k_rqp#Ä
��psw�nqp�ÈÇuvwÇn�b_u¤��kAz�kHpsr
zer�p)��b_cÁÂ6wÊn�cÎ�Ap?r�cZ�_mx��n�z�wxÈ¦zer�p
ze�_dvp;n�c�ascejlkAp�wx�qzÁn�p;gÅcZr��xzZÈ$a-bxceu¤a#p6c�gMuvw_u�nquvzedA��pspCÈoÂicZrqÈx�s¡
�]d�nqb_cemx{eb¿nqb_p]rqp���m_dTnq����b_cÁÂ6w¿bxpsrqp]z�rqp]��kApCa#uTÑAa6nqc¢n�bxp]uvwoÄ
gÅcZr�j¿z�n�uvcewlp#ÆJn�r-zea#n�uvcew¿��p#n�nquTwx{xy�cem_r�zek_k_rqcZzZa-b$zewxÈ$gÅrqzejlp#Ä
Â�cerq£�z�rqp�dvuT£Zpsdv�}n�c}�Hpimx��p#gÅmxdouTwlÈop���uv{ew_uvw_{}zea�nquT�Zp�dvp�zer�w_uvw_{
zedT{Zcerqu�nqb_j¿��gÅcZr;��p#n�n�uvw_{Z�iÂ6b_p�r�p!z¢wxz�n�m_r-z�dÔyJr�pCÈom_wxÈ_zew�n�ÈouTÄ
�Ju¤��uvcew�c�g*gÅp�z�n�m_rqp��;psÆouv��nq��¡

�����"��¼4� Ú ¾^�Vº
9 ) ? 4 @�> )XK��=t#w 7OJ/I/I/��t
	 @ ,8D > ,OF�V+)&�~6O*+)�6O,OE A 45,�V2DG) > ) ? t����'�� � �"�
� � ��%��
� � &+K��zK�-�7OJ���-+1�Y�t

N V @L: K ^ t5K�� � V+) ? K���t[w 7OJ/J/Y/��t�	 @ ,8D C 45,�V�DG) > ) ? 6�V+)q�[*�D��
E
*�*+DG4 C �¨l�,O)½V|l @�: V�)=*�DnV+6O45, > F @ FH,O��t������ �!%!� ��������� ���� ��� ���
� ����� �!% �!� �!������� �! % ��"� �!�$# ��%&%��Gt

N 4 @�: K 9 t5K�� � >BA 6�lL,O454ÀK Q tmw 7�J/J+Iz��t � * :=<L> ) > ) ? 4�V < ,O45,���V�)&�@ )L4WV < ,O45,����LV A V�� >BA l�68*+i A DnV > ) > ) ? t �(' �*) �,+.-+t
� */l�)�K/�=t 9 t5K 9 A 4WV�FOK � t5K/� � V/��)�,8D�K \ t ^ tpw 7�J+J+1z��t10 : ELDG* u#> ) ?? ,8)�,8DnV�4 >�� V AG> */)s� >BA lsV�6 AG>5u ,P45,�V�DG) > ) ? t2���'�� � �"� � � ��%��
� � &+K
3.4 K&Y+�#7!�#Y/Y#7+t

� */454 > )LFOK � t5K
� � > ) ? ,8D�K/5�t
w 7�J+J/Jz��t � )�F @ E
,8D u#> FH,�� � *#�L,O45F[rf*�D3 V : ,�� ^ ) AG>BA�C � 4WV+FHF > �&6OV AG> */)�t768��� �19�:8;�� � t

� DnV u ,O)XK � t5K<� > j�V+F�� @ *�K<�=t5K��LDG, >BA V ? K=��tWK � 6 � V�454 @L: K 9 t5K
� >BA 6�lL,O454yK Q t5K 3 >5? V : K/��t5K>� � 4�V AHA ,8D C K � tpw 7�J/J+Iz��t � ,�V2DG) > ) ?A * ^ � A DnV�6 A � CL:�< */4 > 6?�()�*��¨45,�� ? ,�r�DG* : A lL, R *+DG4W� R > �L,R , < tA@B@C@B�!�,+D-/t

^ l�DG,O)Lr�, @ 6nl A K 9 tWK Z V @ FHFH45,8D�KE�=t5KF�(,�V2DG)�FOK � tWKXK��HG`V+4 > V+) A K � t
w 7�J+I/J/��t 9 ? ,O)�,�DnV+4�45*��[,8D < * @ )&��*/) A lL,|) @�:=< ,�D *+r!,8�LV : i
E�45,OF`)�,O,O�L,���rf*�D 45,�V�DG) > ) ? t*���I�+��%!J ��������� ����K � �DJ4�F � ����������K
-.�zK&Y�1z0I�#Y+M�7+t

�LDG, @ )���KL5�t5K � , @ ) ? K Z t � tWK � l&V :P> D�K ^ t5K>� Q > FHl <�C K 3 t&w 7�J/J/0/��t
� ,84W,86 AG>5u ,PFGV : EL4 > ) ?�@ F > ) ?xA l�,�� @ ,�D C{<�C 6O* :P:P>BAHA ,O,PV+4 ? *+i
D >BA l : t8���'�� � �"� � � ��%��
� � &+K��M-+K�7�-+-���7�M/I#t

N l&V+) > K \ t5KO�QP+*/)�,8FOK \ t`w Y+�+�zY+��t 9 68* : E&V2D > FH*/)s*�r¨,SRP6�V�6 C
*+r < *�* A F A DnV+E�E > ) ? V+4 ? *�D >5A l : F_r�*+D > )�rf*+D : V AG> */) ,8� A DnV+6 AG> *+)Xt
�OT 6 � �>ULU��WV ��%&%��X����0��� � � � &D � � �����=Y �"�D# #�ZK & �=@ �&[S ���
� � �������Lt

� > ,8DG,/K \ t5KC� Q V/��,OE&V�4W4 > K]j�t]w 7�J+Jz0/��t 9 6 AG>5u , 4W,OV�DG) > ) ? � >BA l
6O* :P:P>5AHA ,8,OF[rf*�D A ,�� A 6OV A , ? *+D >�� V AG> *+)XtB@B@B@C�!�\+/]2t

� 6 � V+454 @�: K 9 t���t5KD� 3 >5? V : K���t#w 7�J+J/Iz��t ^ : E�45* C�> ) ? ^ � V�)&�
E
*�*/4Bi < V�FH,���V�6 AG>5u ,]45,�V2DG) > ) ? rf*�D A ,8� A 6O4WV�FHF > ��6�V AG> *+)Xt8� � � � t

� @ FH45,�V�KL0�t5K � > ) A */)�K � tWKL�^�()�* < 45*�6 �
K � t 9 t�w Y+�/�+�z��t � ,O45,O6 AG>5u ,
FGV : EL4 > ) ? � >BA l�DG,�� @ )&�LV+) A u#> ,8�¨FOt_@C@B@B� : �Z@C@B�nt

3 >5? V : KD��t5KD� N l�V+) > K \ t�w Y+�+�/�z��t 9 )&V�4 C��O> ) ?¨A lL,S,+*p,86 AG>5u ,O)�,8FHF
V+)���V�E�E�4 > 6�V <�> 4 >5AkC *�r�6O*+i A DnV > ) > ) ? t � �ZY�� �`�>U.ULU�t

\ > 45*�*�K ^ t�w 7�J+J/Mz��t 9 ) ^ : E > D > 6�V+4 � AG@ � C *�r 9;@LA * : V A ,��a� > 6 AG> *�i
)&V2D C � */)LF A D @ 6 AG> *+){rf*�Db0�)�rf*+D : V AG> */) ^ � A DnV�6 AG> */) > ) Q lLDG,O,
�|* : V > )�FOt7- 4 KX7O��7!��7�-�1Lt

\ > 45*�*�K ^ tWK��QP/*+)�,OFOK \ tSw 7�J+J/Jz��t � ,�V�DG) > ) ? � > 6 AG> */)&V2D > ,OF=rf*�D
0�)�rf*�D : V AG> */) ^ � A DnV+6 AG> *+) <#C � @ 4 AG> i 45, u ,O4 N *�* A i F A DnV�E�E > ) ? t
@B@C@B�!�,+.++t

� *#�L,�DG4�V�)&�pK � tzw 7OJ/J/J/��t � ,OV�DG) > ) ?;> )�rf*+D : V AG> */)�,8� A DnV+6 AG> */)(D @ 4W,8F
rf*�DSFH, :P> i F A D @ 6 AG@ DG,���V+)���r�DG,8, A ,�� A t�� �'�� � ��� � � ��%!��� � &+KFcIdLK
Y+-+-��#Y/0/Y�t

Q l�* : ELFH*/)�K � t 9 t5K � V�4 > *�K � t ^ t5K�� � *�*/)L, C K \ t�P�t!w 7�J/J+Jz��t9 6 AG>Wu ,=45,�V�DG) > ) ? r�*+D~)�V AG@ DnV�4�4WV+) ?+@ V ? ,PE&V2DGF > ) ? V�)&� > )Lrf*�DHi: V AG> *+)�,8� A DnV+6 AG> *+)Xt_� � � � t


