
�����������	��
���
��	����
�������
���������� �"!#�$!&%'
	� �	
)(*� �
+ 
)
	�$�������,
)�#-.����������/0
)/

1	2436587:9 ;=<)7:>?24@?ACBD24365FEDGH7:I67:24@�J�9$5K7:@K2LEK7M@KNPOQ;49�RPSTAU@?AM@KACB
VFW�X�WZY,[6\]\8^`_$acb de_ fgb dghi[kj

lnm$m�o bnpUq:fe_ h]qrVtsu[$v
o pUdwde_6x�yzh]\]\{v}|�~ mn�$�u���

�����6�k� �}�n�n� o _$qCxZ�Mhij�fwdgh]aUpUfg[����U_ fe_$a}_$jw[6jrpUjw[P_ q��L�D�{�C���H�{��_ �}�Udgbn_$�e��fgb
� _$qD_ �n[Qdg[6�}\]h]��_�fg[����}_ fe_:�? ¡qrfg�}h]jz_$�}�Mdgbu_ ���Kvcp}jw[kd�bn�c[kde_�fghib$q}j�_�dg[�[k¢M[6�kpUfg[��
bnqH_zjwh]q}�n\][�dg[6�U\]hi�6_M�nVtj�xMq}�e�Udgb$q}bnpUjw\£xCv _tjw[6�}_ de_ fg[¤_ �kfgh]s:h]fLx)�c[kdw¥¦b d � j��c[kdgh]b:�Uh]�
�D_$h£dw§{¨¤h]jw[��6b � �}_ dgh]jwbnq"b$¥©�}_ fe_Hh]fg[ � �6bn�Uh][6j�fgb��U[�fg[6�kf¤_ qD�"aMdgh]q}��pU��fgb��}_�fg[
bna}jwb$\][kfg["�kbn�}h][6j6��W��}[�b�su[kdg�}[6_n���Mp}[�fgbr�6b � �}_ dgh]jwbnq	b ¥t�}_ fe_ª�kbn�}h][6jH�$dgb�¨¤j
\ih]qU[�_ dg\£x�¨¤h£fg��fg�U[tq:p � ac[kd0b$¥`�}_�fe_)h£fg[ � j0hiq�fg�}[t�}_�fe_$a}_$jw[nv:¨¤�}h]�e�"\]h � h£fgj0fg�U[
jw��_$\i_$aUh]\ih£fLxªb$¥`fg�}[�j�xMj�fg[ � �
« [��Mdgbn�cbnjw[¬_ qT[6�}hi�M[ � h]���Udgb$fgbC�kbn\U¨¤�Ubnjw[¤b�su[kdg�U[�_n��h]j=\]h]q}[�_�d,h]q�fg�U[�qMp � ac[kd
b$¥c�U_ fe_¬h]fg[ � j�ac[6h]q}�z�kbn�}h][��H�UpMdghiqU�zpU�?�}_ fg[0�Udgb$�D_$�n_ fgh]bnqK�C­:h]q}�6[,fg�Uh]j�qMp � ac[kd
hijTfLxM�}h]��_$\]\£x � pU���®j � _$\]\][kd�fg�}_$q®fg�}[�fgb fe_$\¤q:p � ac[�dTb$¥��}_ fe_�h£fg[ � jTh]q¯fg�U[
�}_ fe_ aD_ jw[nv}b$pUd¬�Udgb fgbC�6bn\8�Udgb � hijw[kj¬jwh]�$q}h£°D��_ qCf¬dg[6�Up}��fghib$q�b ¥=b sn[kdg�}[�_$�K�

± ²U³t´cµ?¶�·)¸)¹`´?ºe¶¬³

»�7C¼k7HIk9 ½?;4243$7C¼k2¾AU@�2¦¿0AMÀÁ¼�9$@"ÂK¿�9$N�2¾@ªNc2¦¿g¼kI�24>?Âc¼k9$N�¿eÃc¿e¼�9$Äª¿F¼�AT24Äª½?I�ACBU9t¿�Ãc¿g¼k9 ÄÅ7uBC7:24;47M>?24;iÆ
2¾¼gÃ�7M@KN�½`9 I�À{AMIkÄª7M@K3�9UÇ8È¤Rc7MÄª½?;¾9n¿QAMÀ�Ik9 ½K;¾2¦3 7:¼�9$N	¿�Ãc¿g¼k9 Är¿�7:>`AMÂ?@KN	7M@KN	24@K3�;4ÂKNc9">8AM¼�5
Ik9$¿�9$7:I6365�½KI�AM¼�A:¼gÃD½`9$¿TÉ{9UÇ Ê8Ç¾E0Ë ÌDEFÍ ÎCÏ{Ð�7:@KN�3 AMÄªÄª9 I63�2¦7:;�¿eÃc¿e¼�9$Äª¿�ÉÑ9MÇ ÊKÇ4EFË ÒcE=Í$ÓCÏÁÐ�Ç

1®7M@}ÃÔAMÀ�¼�5?9n¿e9Õ¿eÃc¿e¼�9$Äª¿ÖÂK¿�9¯7M@Ø×�Ù©ÚÑÛM× Ü"ÚÑÝZË ÎCÏ�7M½?½?IkAU7M365Ô¼kA�Är7:24@}¼k7M2¾@ÞIk9 ½K;¾2¦3 7
3�AU@K¿�24¿e¼�9$@K3�ÃUÇ}ßw@Ö¼�5K24¿�7M½?½?IkAU7M365FEMÂK¿�9 I�AM½`9 I67C¼k2¾AU@K¿z7:Ik9H½`9 I�À{AMIkÄª9$N�AU@Ö7�¿e24@?ÊU;¾9�I�9$½?;4243$7?Ç
O)¿�ÃD@K365?IkAM@?AUÂK¿�;¾ÃUE�7Q¿e9$½K7:I67C¼k9�7M3�¼k2¾BD2¾¼gÃ"É{¼�9 IkÄª9$N�à:áKâ¡ÚÁãe×�á8âLä�å6Ù`æ�24@�Ë ÎMÏÁÐ�3 AMÄª½K7MI�9n¿©BM9 I6¿�2¾AU@
24@cÀ{AMIkÄr7C¼�24AM@ZÉÑ9MÇ ÊKÇ4EK¼k2¾Äª9n¿g¼67:Äª½K¿6Ð�A:À¬N?2iç©9 Ik9 @}¼�3 AM½?249$¿)A:À¬N?7:¼k7r2¾¼�9$Är¿H7M@KN�½?IkAM½K7MÊU7C¼k9$¿
Â?½©N?7C¼k9$¿�¼kArAM;¦Nc9 I�Ik9 ½?;42¦3 7M¿$Ç

È¤½K24Nc9$Äª243z½?IkA:¼kAD3 AM;¦¿�9�Rc5?24>?2¾¼¬¿e9$BM9 I67:;cNc9n¿e24I67:>?;49t½KI�AU½89$Ie¼k2¾9n¿ èCÂK¿�9 I�Ik9$é}Â?9n¿g¼6¿�7:Ik9z¿�9 I�Æ
BD243 9$N	>DÃ	7�¿�24@?ÊM;49ÖÉL7:@KN	AMÀÁ¼�9$@¯7�@K9$7:Ik>DÃ?Ð�¿e9$I�BU9 Inê?Â?½©N?7C¼k9"½KI�AU½K7:Ê}7C¼�24AM@	3$7:@®>`9�N?AM@?9
7C¼z7�3�AU@}BU9 @?249 @}¼�¼k2¾Äª9"ÉÑ2LÇ 9MÇ4EUN?Â?I�24@?Ê�¼k5?9Q@?9 RD¼zNc2¦7:;¾Æ¡ÂK½ª¿�9$¿k¿�2¾AU@8Ð�êUÄ�Â?;¾¼�24½?;49QÂ?½©N?7C¼k9$¿z3 7:@
A:ÀÁ¼k9 @�>`9�>?Â?@KNc;49$NÖ¼kAMÊM9 ¼�5?9$IQ7:@KNP½?IkAM½87:ÊU7:¼�9nNr2¾@	7ª¿�2¾@?ÊU;¾9�¼kIk7M@K¿gÀ{9$I$Ç

Oë¿�2¾ÊU@?2iì`3 7:@}¼�½?IkAM>?;49 Ä.í�2i¼k5�9�Rc2¦¿g¼k2¾@?Ê�9$½?24N?9 Äª243ª½KI�AM¼�Ac3�AU;4¿T2¦¿T¼�5K9rACBM9 Ik5?9n7MN®24Ä�Æ
½`AU¿�9$N�>DÃP7M@}¼�2¾Æ¡9$@U¼kI�AU½DÃMÇKî�5?2¦¿QACBU9 Ik5?9$7UN�24@K3 ;¾ÂKN?9$¿Q½`9 Ik24ADN?243�½87:24IeÆ�í�24¿�9�3�AUÄª½K7:Ik24¿�AM@PA:À
BM9$Ik¿�24AM@�2¾@?À{AMIkÄª7:¼�24AM@	AMÀ�NK7C¼k7�2i¼k9 Äï3�AU½?2¾9n¿�¼�AÖNc9$3 24Nc9"í�5?2¦365®3�AM½DÃÖ24¿HÄªAMIk9�I�9n3�9 @}¼nÇKß�¼
¼�5K9 Ik9�À{AMIk9�ÊMIkACíQ¿F;424@?9$7MI�;4Ã�í�2i¼k5�¼�5?9�@DÂ?Ä">89$I�A:À`NK7C¼k7�2¾¼�9$Äª¿�24@�¼�5?9�¿�Ãc¿g¼k9 Ä�ÇMî�5?2¦¿�;¾24Äª2i¼6¿
¼�5K9�¿�3$7:;49H¼k5?9�¿�ÃD¿e¼�9$Äð3 7M@	7M365?249 BU9Hí�2¾¼�5?AUÂc¼)¿�2¾ÊU@?2iì`3 7:@}¼�½`9 I�À{AMIkÄª7M@K3�9TNc9$ÊMI67MN?7:¼�24AM@=Ç

ß�¼�Äª2¾ÊU5}¼r7M½?½`9$7:Iª¼k5K7C¼�7Õ¿�2¾Äª½?;49®¿eAU;¾Â?¼�24AM@ñ¼�A�¼�5?2¦¿r½?IkAM>K;¾9$Ä�9�Rc2¦¿g¼6¿ªí�5?9 Ik9�9$7M365
¿�9 IkBM9 IªízAMÂ?;¦Nò7M3 3 Â?Ä�ÂK;47:¼�9P2i¼6¿rÂ?½©N?7C¼k9$¿r7:@8N�½`9 Ik2¾AcNc2¦3 7M;¾;4ÃZ½?Â8¿e5ò¼�5K9 Ä�¼kA�7:;4;�A:¼�5K9 I
Ik9 ½?;4243$7M¿$ECí�2i¼k5?AMÂ?¼�7M@DÃ�I�9$½?;4243$7H3 AMÄª½K7:Ik2¦¿eAU@=ÇCóQACíz9 BM9$I$E$¼�5K9�À{AM;4;¾ACí�24@?ÊTNc2¾;49 ÄªÄr7�7:Ik2¦¿e9n¿ Ç
ß�À�I�9n3�24½?249 @}¼k¿�AMÀ8¼k5?9QÂ?½©N?7C¼k9$¿¤N?A�@?A:¼�À{AUI�í�7:I6N�¼k5?9 ÄØÀ{Â?I�¼�5?9$I�¼�A�AM¼�5?9$I�@?AcNc9$¿$EC¼�5K9 @ªÀ{Â?;4;
Ik9$¿�½8AU@K¿e24>?24;¾2¾¼gÃPÀ{AMIHÂ?½`NK7C¼�9�½?IkAM½K7MÊU7:¼�24AM@�;¾249$¿Hí�2¾¼�5®¼k5?9�AUI�24ÊM24@K7:¼�24@?Ê�¿�9 IkBM9 InÇKO�ÀÑ7:24;¾ÂKI�9
A:À�¼k5?24¿H¿e9$I�BU9 I�NcÂ?Ik24@?ÊrÂ?½©N?7C¼k9�½?IkAM½K7MÊU7C¼k2¾AU@ÖÄr7uÃÖ;¾9n7uBM9�¿eAUÄª9�¿e9$I�BU9 I6¿t24@®7:@�AU>K¿eAU;¾9 ¼�9
¿e¼k7C¼k9�À{AUI)7r;4AM@?Êr¼k2¾Äª9UE8Â?@}¼k2¾;0¼�5?9"AMIk2¾ÊU2¾@87C¼�24@?Ê�¿�9 IkBM9$I�24¿)I�9$½K7:24I�9nN	7:@KN	3 AMÄª½?;49�¼k9$¿�¼k5?9



½?IkAM½87:ÊU7:¼�24AM@=Ç � @Õ¼k5?9�AM¼�5?9$I�5K7M@KN�EFÀ{AMIkíz7MIkNc24@?Ê	Â?½©N?7:¼�9$¿�>DÃ�¿�9 IkBM9$Ik¿T¼kA®9$7U365ÕA:¼�5K9 I
ízAMÂ?;¦NP3�Ik9$7C¼k9�7";4A:¼�AMÀ,Ik9$NcÂK@KN?7:@}¼�¼�I67���3�AM@Ö¼�5K9�@?9�¼gízAMI��©Ç

ßw@�¼�5?2¦¿�½87:½`9 InE�ít9r½?IkAM½`AU¿�9r7�Nc2iç©9 Ik9 @}¼�¿�AM;4Âc¼�24AM@�¼kAÖ¼k5?9�7M@U¼k2iÆ�9 @}¼kI�AU½}Ã	ACBU9 Ik5?9$7UN
½?IkAM>K;¾9$ÄPÇ��¯9ò½?Ik9$¿�9 @}¼¯7 ½?I�AM¼�Ac3�AU;�¼k5K7C¼nEH;42��U9�9 RD2¦¿e¼�24@?ÊÞ9 ½K24Nc9$Äª243ñ½?IkA:¼�Ac3 AM;¦¿ EQ½`9 I�Æ
À{AUI�Är¿¤½`9 Ik24ADN?243H3�AMÄª½K7MI�2¦¿�AM@rA:À=BU9 I6¿e24AM@ª24@cÀ{AMIkÄr7C¼k2¾AU@�A:À=Ik9 ½?;42¦3 7M¿¤¼�A�Nc9�¼k9 IkÄ�24@?9Hí�5?24365
Ik9 ½?;42¦3 7M¿�7MI�9TAUÂc¼eÆ�A:ÀÁÆwN?7C¼k9MÇ	�)@?;¾2
�M9�9 Rc24¿e¼�24@?Êª9 ½?2¦Nc9$Ä�2¦3�½?IkA:¼kAc3�AM;¡EcAMÂKI�½?I�AM¼�Ac3�AU;=Nc9�¼k9$3�¼k¿
í�5?9 ¼�5?9$IFÂ?½©N?7:¼�9z½?I�AU½K7:Ê}7C¼k2¾AU@H>`9�¼gíz9 9$@�¼gítA)I�9$½?;¾2¦3 7U¿=AMÀc¼�5?9��
�?å��4×)ÛMà:â�à��6à�� ×024¿0@?9 9nNc9$N
24@Z3�AU@K¿g¼67:@}¼�¼�24Äª9ME02¾@KN?9 ½`9 @KNc9$@}¼�;4Ã�AMÀt¼k5?9�@DÂ?Ä">89$I�A:ÀQN?7:¼k7�2¾¼�9$Äª¿�2¾@Õ¼k5?9�N?7:¼k7M>K7M¿�9MÇ
1	AUI�9$ACBM9$I$EUí�5?9 @ÖÂ?½`NK7C¼�9�½KI�AU½K7:Ê}7C¼�24AM@r2¦¿�Ik9$é}Â?24I�9nN�EU2¾¼�24¿�N?AM@?9�2¾@Ö¼�24Äª9�¼�5K7:¼�2¦¿z;¾24@?9n7:I
24@	¼�5K9"@DÂ?Ä">89$IHAMÀtN?7C¼67�2¾¼�9$Äª¿)¼�AP>`9"3�AU½?249$N�E©í�2¾¼�5?AUÂc¼�3 AMÄª½K7:Ik24@?Ê�Ik9 ½?;4243$7M¿HA:À¤9$BM9 IkÃ
N?7:¼k7�2¾¼�9 Ä�Ç}î¬ÃD½?2¦3 7M;¾;4ÃMEu¼k5?9Q@DÂ?Ä�>`9 I�AMÀ©NK7C¼k7T2¾¼�9$Är¿�¼�5K7:¼¬7:Ik9zÀ{I�9néUÂK9 @}¼�;4Ã�Â?½©N?7:¼�9$N	ÉL7:@KN
5?9$@K3�9�@?9$9$N�¼�A�>89�3�AU½?249$N�N?Â?I�24@?Ê"Â?½`NK7C¼�9T½?IkAM½87:ÊU7:¼�24AM@8Ð¤24¿zÄ"ÂK365�;49$¿k¿t¼�5K7M@�¼�5K9H¼kA:¼67:;
@DÂ?Ä">89$I�A:ÀtN?7:¼k7P2¾¼�9 Är¿T24@�¼�5?9rN?7:¼k7:>87M¿�9MÇ�î�5DÂK¿ E�AUÂ?IT½?IkA:¼�Ac3 AM;�½?IkAMÄª24¿�9$¿T¿�2¾ÊU@?2¾ì83 7M@U¼
Ik9$NcÂ83�¼�24AM@PA:À�ACBM9$I�5K9$7MN=Ç

� Â?IÖ½?I�AM¼�Ac3�AU;Q2¦¿�>K7U¿e9nNÔAM@��C×�ä���ÚÑåCá��C×6Ý�âwåCä���E¤ì8Ik¿e¼Ö½?IkAM½`AU¿�9$Nò24@ÅËiÍ��uÏH¼�A�Nc9 ¼�9n3�¼
24@K3�AU@K¿�24¿e¼�9$@K3�249$¿z>`9�¼gíz9 9 @ÖI�9$½?;4243$7M¿zA:À07ªN?7:¼k7"2i¼k9 Äð7M@KN�í�2¦Nc9$;¾Ã�Â8¿e9nN�À{AUIzBC7MI�24AMÂK¿t½?Â?I�Æ
½`AU¿�9$¿ª24@ÞNc2¦¿g¼kI�24>?Âc¼k9$NÔ¿eÃc¿e¼�9$Äª¿$Ç¤ßw@ 9 RD2¦¿e¼�24@?ÊÕI�9$½?;¾2¦3 7:¼�9nNò¿�Ãc¿g¼k9 Är¿r>K7U¿e9nN�AU@ÔBM9 I6¿�2¾AU@
BU9$3�¼kAMI6¿ E07 ¿�9 IkBM9 I��T7U¿�¿�Ac3�2¦7C¼k9$¿�7��u× ä���ÚÑåCá��C×kÝ âwåCä�í�2¾¼�5Z9$BM9$I�ÃÕN?7C¼67®2¾¼�9$Ä�Ik9 ½K;¾2¦3 7����
¿e¼�AUI�9nNªAM@ª¼�5K24¿z¿e9$I�BU9 InÇMî�5?2¦¿¬BU9$3�¼�AMI�ÉÑNc9n¿�3 I�24>`9$NªÀ{AUI�Är7:;4;4Ã�;¦7C¼�9$It24@r¼k5?9)½K7M½89$I6Ð�I�9n3�AMI6N?¿
24@Õ2i¼6¿! MÆL¼k5�3 AMÄª½8AU@?9 @}¼�¼k5?9r@DÂ?Ä�>`9 I�AMÀtÂ?½©N?7:¼�9$¿�AMIk2¾ÊU2¾@K7M;¾;4Ã	½`9 I�À{AMIkÄ�9nN >DÃ�¿e9$I�BU9 I" 
7M@KNÕI�9$#K9$3�¼�9nN�2¾@%����Ç'&zÃÕ3�AMÄª½K7MI�24@?Ê	¼k5?9�BU9 I6¿e24AM@ÕBU9$3�¼kAMI6¿�A:À�¼gízA 3 AM½?249$¿�A:À)7®N?7:¼k7
2¾¼�9$ÄPE`¼k5?9�¿�Ãc¿g¼k9 Äï3 7M@	¼�9$;¾;�í�5?2¦365®AMÀ¤¼�5?9"¼gízA�24¿�ÄªAMIk9�Ik9$3 9 @}¼$Ç©î�5?9 Ik9�À{AUI�9UEK¼k5?9�AM;¦Nc9 I
Ik9 ½?;42¦3 7P3 7:@�3 7:¼k365 ÂK½=E�9MÇ ÊKÇ4E©>}Ã¯3�AM½DÃD24@?Ê�¼k5?9ª@?9 íz9 ITIk9 ½?;4243$7?Ç�O)¿TAM¼�5?9$IT9�Rc24¿e¼�24@?ÊP9 ½?2¾Æ
Nc9$Äª243"½?IkA:¼�Ac3 AM;¦¿ E`BM9$Ik¿�2¾AU@®BM9n3�¼kAMI�Æ¡>K7U¿e9nN�½?IkA:¼�Ac3 AM;¦¿)24Äª½8A}¿e9ª¿e24ÊM@K2iì83$7:@}¼TACBM9 Ik5?9n7MN�AM@
¼k5?9"¿�Ãc¿g¼k9 Ä NcÂ?9�¼kA�½K7M2¾I�Æ¡í�2¦¿�9�3�AUÄ�½87:Ik24¿�AM@PA:À¤BU9 I6¿e24AM@�24@cÀ{AMIkÄr7C¼�24AM@ZÉÑBM9$Ik¿�2¾AU@�BM9$3�¼�AUIk¿
24@P¼�5?2¦¿Q3 7U¿e9uÐtA:À,NK7C¼k7�2¾¼�9$ÄðIk9 ½?;4243$7M¿$Ç

î�5?9T24@?2i¼k247M;©24Nc9n7�>`9 5K2¾@KNÖAMÂKIt½?IkA:¼kAc3�AM;`2¦¿z¿�24Ä�½K;¾9UèD7U¿�¿�Ac3�2¦7C¼k9)BM9$Ik¿�24AM@�BU9$3�¼kAMI6¿¤í�2¾¼�5
¼k5?9�9$@U¼k2¾Ik9�N?7:¼k7M>K7M¿�9rI�9$½?;4243$7M¿$E=2¾@8¿g¼k9$7MNÕAMÀ�É{AUI$E02¾@ÕÀÑ7U3�¼$E,24@�7MN?N?2i¼k2¾AU@Õ¼�A}Ð�I�9$½?;¾2¦3 7U¿�AMÀ
24@KNc24BD24NcÂ87:;TN?7C¼67Z2¾¼�9 Är¿$Çzî�5K9 @=Ez½89$IeÀ{AUI�Ä 7M@U¼k2iÆ�9 @}¼kI�AU½}Ãñ>89 ¼gít9$9 @ÞIk9 ½K;¾2¦3 7U¿�A:À�9$@}¼�24I�9
N?7:¼k7M>K7M¿�9$¿$Ç OQ@}¼k2iÆ�9 @}¼�IkAM½DÃHítAUÂ?;4N�3 AMÄª½K7MI�9�¼k5?9¬BU9 I6¿e24AM@TBU9$3�¼kAMI6¿�A:ÀD¼gízA)N?7:¼k7:>87M¿�9�I�9$½?;¾2¾Æ
3$7M¿�¼kAÖNc9 ¼�9n3�¼H24@ 3 AM@K¿e¼k7M@U¼)¼�24Ä�9"í�5?9�¼k5?9 I�Â?½©N?7C¼k9"½KI�AU½K7:Ê}7C¼�24AM@P>`9�¼gíz9 9 @ I�9$½?;¾2¦3 7U¿QAMÀ
à:áKæ�N?7C¼67�2¾¼�9 Ä 24@ª¼�5?9HN?7C¼67:>K7U¿e9�2¦¿¤Ik9$é}Â?24I�9nN�EM7M@KNª2iÀF¿�AKEU2¾@?À{9 I¬í�5K24365�N?7:¼k7T2¾¼�9$Äª¿tÄ�Â8¿g¼
>`9�3�AU½?2¾9nN�>DÃ�;4ADA(�D24@?Êr7C¼�¼�5?9n¿e9�BU9 I6¿e24AM@ÖBM9n3�¼�AUIk¿�7M@KN�N?7C¼67:>K7U¿e9�;¾AUÊU¿$Ç

î�5?9$I�9 7MI�9�¼gízA�Är7:24@ 365K7M;¾;49 @?ÊU9$¿ª24@Þ24Ä�½K;¾9$Ä�9$@}¼�24@?Ê�¼�5K24¿Ö24N?9$7?Ç*),2¾I6¿g¼nE¬AUÂ?I�ÊMA}7:;
¼kA	;¾24Äª2i¼�Â?½`NK7C¼�9�½?I�AU½K7:Ê}7C¼k2¾AU@ ¼k2¾Äª9�Nc2¦3�¼67C¼k9$¿�¼k5K7C¼"AM@?;4Ã¯7	3 AM@K¿e¼k7M@U¼�@DÂ?Ä">89$I�AMÀ�;4AMÊ
Ik9$3 AMI6N?¿Q½`9 I�N?7:¼k7Ö2i¼k9 Äï>`9 24@?Ê	3�AM½K2¾9nN®3 7M@ >`9"9 Rc7MÄª2¾@?9nN®AUI�¿�9 @}¼TACBM9 IH¼�5K9"@?9 ¼gítAUI+�©Ç
ó)ACít9$BM9 InE:¼k5?9T@DÂ?Ä�>`9 I�AMÀF;¾AUÊ"Ik9$3 AMI6N?¿t24¿�@?AUI�Är7M;¾;4Ãª9$é}ÂK7:;`¼kA"¼k5?9T@DÂ?Ä�>`9 I�A:À,Â?½©N?7C¼k9$¿
7M@KN	3 7M@	>89"BM9 IkÃP;47MI�ÊU9MÇKî�5?2¦¿H½?I�AU>?;49 Ä I�9néUÂK2¾Ik9$N�7:@ 2¾@}¼�9$I�9n¿g¼k2¾@KÊrÄ�9n365K7:@K24¿�Ä À{AMI);4AMÊ
Är7:@87:ÊM9$Äª9 @}¼$Ç

î�5?9¬¿�9$3 AM@KN�½?IkAM>K;¾9$Ä 2¦¿=NcÂ?9�¼kA�¼�5?9¬Ä�2¦¿�Äª7:¼k365T>`9�¼gíz9 9 @TÄr7:@87:ÊM24@?Ê�BM9$Ik¿�24AM@�BM9$3�¼�AUIk¿
7:¼0¼k5?9�ÊMI67:@DÂ?;¦7:Ik2i¼gÃ�A:ÀK9$@}¼�24I�9�N?7C¼67:>K7U¿e9zIk9 ½?;4243$7M¿,7:@KN�Är7:24@U¼67:24@?24@?ÊHIk9 ½K;¾2¦3 7�3�AU@K¿e2¦¿e¼�9 @83�Ã
7:¼�¼�5K9ÖÊUIk7M@}ÂK;47MI�2¾¼gÃ AMÀQ2¾@KN?2¾BD2¦NcÂK7:;�N?7:¼k7®2¾¼�9$Är¿ Ç-,D½`9$3 2iì83$7:;4;¾ÃUE0AUÂ?I�24Nc9n7®24Äª½?;¾249$¿�¼�587C¼
Â?½©N?7:¼�9¤½?IkAM½87:ÊU7:¼�24AM@�24¿07:;4íz7uÃc¿=¿k365?9nNcÂ?;49$N�À{AMI07:;4;UN?7:¼k7�2¾¼�9$Äª¿F2¾@�¼�5?9¬NK7C¼k7M>K7M¿�9¤7C¼0AM@K3 9MÇ
ßw@�3 AM@}¼�I67M¿e¼$EU9�Rc2¦¿g¼k2¾@?Ê�BM9 I6¿�2¾AU@rBM9$3�¼�AUIeÆ�>K7M¿�9$N�½?IkA:¼kAc3�AM;¦¿¤7M;¾;4ACíÔÂ?½`NK7C¼�9�½?IkAM½K7MÊU7:¼�24AM@�¼�A
>`9�¿k365?9$NcÂK;¾9nN�N?2iç©9 Ik9 @}¼�;4Ã¯À{AMI�9n7M365�2¾@KN?2¾BD2¦NcÂK7:;zN?7C¼67�2i¼k9 Ä�Ç.� 5K2¾;49�2¾¼�24¿�@?A:¼�À{9n7M¿�2¾>K;¾9
¼kA�½KI�ACBD2¦Nc9�N?2iç©9 Ik9 @}¼)¿k365?9$NcÂK;¾9n¿¬À{AUI�×6àMÝ��ªN?7C¼67�2i¼k9 Ä 24@P¼�5?9�N?7:¼k7M>K7M¿�9ME}¼�5K9�7:>?24;¾2¾¼gÃr¼kAKE
¿k7uÃME?Ik9$N?ÂK3�9�¼k5?9�Â?½©N?7:¼�9�½KI�AU½K7:Ê}7C¼�24AM@Ö¼�24Äª9�À{AUIH¿�AMÄª9/�M9$ÃPN?7:¼k7ª2¾¼�9$Äª¿H2¦¿Q24Ä�½`AMI�¼k7M@}¼$Ç
î�5DÂK¿$ECít9�Ä"ÂK¿g¼¬7M;¾;4ACí�@KADN?9$¿,¼�ATAU>c¼k7M2¾@r7�@?9 íz9 I�BU9 I6¿e24AM@"A:À©7H½87:I�¼�2¦3�Â?;¦7:I¤N?7:¼k7�2¾¼�9 Ä 7C¼
7M@}Ã�¼�24Äª9ME`2¾@ 7UN?Nc2¾¼�24AM@�¼kA�@?AMIkÄr7:;4;¾ÃP¿�365K9$NcÂ?;49$N�ÂK½`N?7:¼�9"½?I�AU½K7:Ê}7C¼k2¾AU@=Ç0�¯9�3 7M;¾;F¼�5?9n¿e9
N?7:¼k7�2i¼k9 Är¿ E`AM>?¼k7:24@?9nN	>DÃ�N?2¾Ik9$3�¼T3 AM½DÃD2¾@?Ê�AMÂc¼6¿e2¦Nc9�¼k5?9�@?AMIkÄr7:;FÂK½`N?7:¼�9�½?IkAM½K7MÊU7C¼k2¾AU@



½?IkAc3�9$N?Â?I�9UE8å � â¡ãeå��6ã �6å � á`Û�N?7:¼k7T2¾¼�9$Äª¿$Ç � Â?¼eÆ�A:ÀÁÆ�>8AUÂ?@KNrN?7:¼k7TBD2¾AU;47:¼�9n¿¤3�9$Ie¼67:24@�AUIkN?9 Ik2¾@?Ê
½?IkAM½`9 I�¼�249$¿TAMÀtÂ?½©N?7C¼k9$¿TAU@�7P@?AcNc9UE�í�5?24365Õ7:Ik9�9$¿k¿e9$@U¼k247M;,À{AMIT¼�5K9�3�AMIkIk9$3�¼k@?9$¿k¿HA:ÀtAUÂ?I
½?IkA:¼kAD3 AM;¡Ç

��9�Nc9$7M;Fí�2¾¼�5	¼k5?2¦¿)½?IkAM>K;¾9$Äð>DÃ�¼kI�9n7C¼k2¾@?Ê�AMÂc¼�Æ¡AMÀÁÆ¡>`AMÂ?@8N	N?7C¼67r3�AMÄª½?;49�¼k9 ;4ÃPN?2iç©9 I�Æ
9 @}¼k;¾ÃÖÀ{I�AUÄð¼k5?9�Ik9$¿e¼)AMÀ,¼k5?9�N?7:¼k7KÇ � 5?9$@ 7r@?AcNc9�3 AM½?249$¿)7�N?7C¼67r2¾¼�9 Ä AMÂ?¼HA:À�>`AMÂ?@8N�E
2¾¼�NcAD9$¿)@?A:¼HÄ�AcNc2¾À{ÃP2i¼6¿HN?7:¼k7M>K7M¿�9�BM9$Ik¿�2¾AU@ÖBU9$3�¼�AMI)AMIHNK7C¼k7M>K7M¿�9T;¾AUÊU¿$ÇKßw@K¿e¼�9n7MN�E82i¼�3�Ik9�Æ
7C¼k9$¿T½K7MIk7M;¾;49 ;�N?7:¼k7�¿e¼�IkÂK3�¼kÂ?I�9n¿ è�7M@Ôà ��� Ú �iÚÑàCä�ærN?7C¼67�2¾¼�9$Ä.7M@KN¯7M@�7MÂcRc2¾;42¦7:IkÃ	;¾AUÊKÇ�î�5?9
@?AcNc9T¼k5?9 @�ÂK¿�9$¿z¼k5?9�7:ÂcRc24;¾2¦7:IkÃ�3�AU½DÃrÀ{AMIQ¿�9 IkBD243 2¾@?Ê�ÂK¿�9 I�AU½89$Ik7:¼�24AM@K¿�7:@8N�Ik9$é}Â?9n¿g¼6¿zÀ{AMI
AMÂ?¼eÆ�A:ÀÁÆ�>8AUÂ?@KNò3�AM½DÃD24@?ÊÕA:À)¼k5?2¦¿�N?7C¼67�2i¼k9 Ä�À{IkAMÄ�A:¼k5?9 Iª@?AcNc9n¿ Ç¬Oz¼r¼k5?9®¿k7:Äª9P¼�24Ä�9UE
¼�5K9�@?AcNc9ªÂK¿�9$¿T¼k5?9��eIk9 ÊUÂ?;47MI��Ö3�AU½}Ã A:Àz¼�5?9�N?7:¼k7�2¾¼�9$Ä À{AMI�¿k365?9nNcÂ?;49$N�Â?½©N?7C¼k9r½?I�AU½cÆ
7:Ê}7C¼k2¾AU@�7U3�¼k2¾BD2¾¼gÃMÇ?ßw@®7UN?Nc2¾¼�24AM@=EK7r¿�½`9$3�2¦7:;tÚÁáKâ¡ä�àCãwá©å$ÛU× � ÙKÛMà:â�×)Ù©ä�åkÙKà
	}àCâ¡ÚÑåCáÖ½?IkAD3 9$NcÂKI�9
9 @8¿eÂ?Ik9$¿�¼�5K7:¼¬Â?½©N?7C¼k9$¿�À{IkAMÄØ¼�5K9)7:ÂcRc24;¾2¦7:IkÃ�;4AMÊ�7MI�9�9$BM9 @}¼kÂK7:;4;¾Ã�7:½?½K;¾249$N�¼kA�¼�5?9)I�9$ÊMÂ?;¦7:I
3�AU½DÃ"í�2¾¼�5?AUÂc¼¬BD24AM;¦7C¼�24@?Ê�¼k5?9QÂ?½©N?7:¼�9)AUIkN?9 Ik2¾@?Ê}¿�I�9né}Â?2¾Ik9$N�>DÃ"¼�5?9H½?I�AM¼�Ac3�AU;LÇ(� 5?9 @r¼k5?9
Ik9 ÊMÂK;47MI�3 AM½DÃ�3$7C¼k365K9$¿�Â?½Pí�2i¼k5�¼�5?9�7MÂcRc2¾;42¦7:IkÃ�3�AM½DÃUED¼�5?9�;¦7C¼�¼�9 I�2¦¿�Nc2¦¿�3$7:I6Nc9$N=Ç

î�5?2¦¿0¿�9 ½87:I67C¼�24AM@TAMÀDAUÂc¼eÆ�A:ÀÁÆ�>`AMÂ?@KN�7:@KN���I�9$ÊMÂ?;¦7:I���N?7C¼67�24¿,7M365K2¾9$BM9$N�7:¼=¼�5K9¬9�Rc½`9 @K¿�9
A:À�7MNKNc2i¼k2¾AU@K7:;�3 AU¿e¼k¿$Ec>8AM¼�5P2¾@	¿e¼�AMI67:ÊU9QÀ{AUI �M9 9$½?24@?Êr7:ÂcRc24;¾2¦7:IkÃrN?7C¼67�7M@KNÖ2¾@�½?IkAc3�9$¿k¿�2¾@?Ê
¼�24Äª9�À{AUIQ2¾@}¼kIk7:Æ¡@?AcNc9�Â?½`NK7C¼�9�½?I�AU½K7:Ê}7C¼k2¾AU@=Ç?î�5DÂK¿ EK¼�5?9"7M¿k¿eÂ?Äª½c¼k2¾AU@	>89$5?24@KN	AMÂKIQ½?IkA:Æ
¼�Ac3 AM;K2¦¿�¼k5K7C¼t¼�5?9)@}ÂKÄ�>`9 I¬AMÀ=AMÂc¼�Æ¡AMÀÁÆ¡>`AMÂK@KNªN?7C¼67�2i¼k9 Är¿t24¿t¿eÄr7:;4;KIk9 ;¦7C¼k2¾BU9�¼�A�¼k5?9Q¼kA:¼67:;
@DÂ?Ä�>`9 I)A:À,NK7C¼k7�2¾¼�9$Äª¿$Ç

O ¿e9n3�AU@KN?7:IkÃÔ3�AM@}¼kI�24>?Âc¼k2¾AU@ A:À"¼�5?2¦¿P½K7:½`9 I	2¦¿Ö¼�5K7:¼	2i¼	9�Rc½?;42¦3�2¾¼�;4ÃÞ¿e½`9$3 2iìK9n¿	3�AUIeÆ
Ik9$3�¼k@?9$¿k¿�3�Ik2i¼k9 Ik247�À{AMIzÂ?½©N?7C¼k9�½KI�AU½K7:Ê}7C¼�24AM@FEU¿�9 ½K7MIk7:¼�9 ;4Ã�À{I�AUÄë3�AMIkIk9$3�¼k@?9$¿k¿z3�Ik2i¼k9 Ik247�À{AMI
N?7:¼k7:>87M¿�9�¼�I67:@8¿�7U3�¼�24AM@8¿ Ç©î�5?2¦¿�7M;¾;4ACíQ¿)À{AMIkÄª7M;�I�9n7M¿�AM@?24@?Ê�7M>8AUÂc¼T3 AMIkI�9n3�¼�½?I�AU½K7:Ê}7C¼k2¾AU@
24@KNc9 ½`9 @8Nc9 @}¼�;4ÃÖÀ{I�AUÄë¼�5?9�NK7C¼k7ª3 AM@K¿�24¿e¼�9$@K3�Ã�ÊMÂK7MIk7M@U¼k9 9n¿¬½?IkACBD24N?9$NÖ>}Ã�¼�5?9�¿�Ãc¿g¼k9 Ä�Ç


 �����������M´���� � ¶�·����

��9�7U¿�¿�Â?Äª9H7�3 AM;4;¾9n3�¼k2¾AU@�A:À=@?9 ¼gítAUI+�U9$Nr¿�9 IkBM9$Ik¿�¼k5K7C¼ �M9$9 ½�NK7C¼k7M>K7M¿�9$¿$EMí�5K24365�7MI�9H3�AM;¾Æ
;49$3�¼k2¾AU@K¿�AMÀQN?7C¼67	2i¼k9 Är¿$Ç0OðNK7C¼k7M>K7M¿�9�3 7M@Õ>89ÖI�9$½?;¾2¦3 7:¼�9nNòÉL7M¿"7	í�5?AM;49nÐ�AM@�Ä�ÂK;i¼k2¾½?;49
¿�9 IkBM9 I6¿$Ç �¯9�í�24;4;¤I�9 À{9 I�¼kA 7:@Õ24@K¿e¼k7:@83�9rA:À�7®N?7:¼k7M>K7M¿�9	ÉÑN?7:¼k7�2¾¼�9 Ä�Ð �U9 ½c¼"AM@�7:@Õ24@cÆ
Nc24BD24NcÂ87:;�¿e9$I�BU9 IH7U¿)7 ä�×�Ù �]ÚÑÝ6à"AMI�Ý6å6Ù`æ�AMÀ�¼�5?9ªN?7C¼67:>K7U¿e9ÖÉÑN?7:¼k7�2¾¼�9$Ä�Ð�Ç )?AUIH¿�2¾Äª½?;4243 2i¼gÃUE
íz9�í�2¾;4;�7M¿k¿eÂ?Äª9T¼k5K7C¼H¼�5?9$I�9�2¦¿)7r¿�24@?ÊM;49�N?7:¼k7:>87M¿�9�2¾@	¼k5?9�¿�Ãc¿g¼k9 Ä�Ç � 5?9$@	¼�5K9"¿�ÃD¿e¼�9$Ä
Är7:24@}¼k7:24@K¿)Ä�Â?;¾¼�24½?;49"N?7:¼k7:>87M¿�9$¿$EK7�¿�9 ½K7MIk7:¼�9T2¾@8¿g¼67:@K3 9�A:À�¼k5?9�½?IkA:¼kAD3 AM;=IkÂ?@K¿QÀ{AMIH9$7M365
N?7:¼k7:>87M¿�9MÇ

»H2iç©9 Ik9 @}¼tIk9 ½K;¾2¦3 7U¿�A:À=7�N?7:¼k7�2¾¼�9$Äë7:Ik9 �M9 ½?¼t3�AU@K¿e2¦¿e¼�9 @}¼¬Â8¿e24@?Ê�7M@r9 ½?2¦Nc9 Äª2¦3Q½?IkA:¼kA:Æ
3�AU;LècÂ8¿e9$I�AM½`9 I67C¼�24AM@8¿z7MI�9T¿�9 IkB}2¦3�9nN�>DÃ�7ª¿�2¾@?ÊU;¾9�¿�9 IkBM9$I$êD7M¿�ÃD@K365?IkAM@?AUÂK¿e;4ÃME}Â?½©N?7C¼k9$¿�7MI�9
½?IkAM½K7MÊU7:¼�9$N	¼�5?IkAMÂ?ÊU5?AMÂ?¼)¼�5K9�@K9�¼gízAMI��P>DÃ	7:@�7:@}¼�2¾Æ�9 @}¼�IkAM½DÃ�½?IkAD3 9$¿k¿ Ç`ßw@¯7UN?Nc2¾¼�24AM@ ¼�A
½`9 Ik2¾AcNc2¦3 7M;¾;4Ã�¿k365?9$NcÂK;¾9nN�Â?½©N?7:¼�9�½?IkAM½K7MÊU7:¼�24AM@=ED7ª¿e9$I�BU9 IzÄª7uÃ�AM>c¼67:24@P7�@?9$ít9$IzIk9 ½K;¾2¦3 7
A:À�7�½K7MIe¼k243 Â?;47MI�N?7C¼67P2i¼k9 Ä 7C¼�7:@DÃ	¼k2¾Äª9 Ékå � â¡ãeå��6ã �6å � á©Û Ð�E�À{AMI�9 R?7:Äª½?;49ME�AM@�Nc9$Är7:@KN
À{IkAMÄ ¼k5?9�ÂK¿�9 InÇ

�Q½©N?7:¼�9�½?I�AU½K7:Ê}7C¼k2¾AU@�3$7:@	>`9�N?AM@?9">}Ã�9$2i¼k5?9 IT3�AU½}ÃD24@?Êr¼k5?9�9$@U¼k2¾Ik9"NK7C¼k7�2i¼k9 Ä�E©AMI
>DÃrAM>c¼67:24@?24@?Ê�7M@KN�7M½?½?;4Ã}24@?Ê�;¾AUÊ�Ik9$3 AMI6N?¿¤À{AUItÄª2¦¿�¿�24@?Ê"ÂK½`N?7:¼�9n¿ Ç0)?AUIt24@K¿e¼k7M@K3�9UED7MÄªAM@?Ê
3�AUÄªÄ�9$Ik3 247M;t¿�Ãc¿g¼k9 Är¿ E��=AM¼�ÂK¿�GQAM¼�9n¿�ÂK¿�9$¿"í�5?AU;¾9PN?7C¼67®2¾¼�9 Ä�3 AM½DÃD2¾@KÊKEFí�5K2¾;49 � I67M3 ;¾9
,DÃDÄªÄª9�¼�Ik2¦3H<�9$½?;4243$7C¼�24AM@Ö3�AM½K2¾9n¿¬Â?½©N?7:¼�9TI�9n3�AUIkN?¿$ÇUî�5K9)2¦Nc9$7U¿tNc9n¿�3 I�24>`9$N�24@�¼k5?2¦¿t½87:½`9 I
7:Ik9 7M½?½?;4243$7:>?;49®À{AUI�>`A:¼�5 ¼�5?9n¿e9¯Äª9�¼�5KADNK¿ Ç*�¯9Õ365?A}¿e9®í�5KAM;49 N?7C¼67�3 AM½DÃD2¾@?Êñ7M¿r¼k5?9
½?Ik9$¿�9 @}¼k7:¼�24AM@�3�AU@U¼k9�RD¼�2¾@P¼k5?24¿Q½K7:½`9 InÇ

î�5?9�½?IkA:¼�Ac3 AM;�24¿P¼67:IkÊM9�¼k9$NÔ¼kACíz7MIkNK¿�7:½K½?;¾2¦3 7:¼�24AM@K¿Pí�5?9$I�9¯¼�5K9¯@DÂ?Ä">89$IPAMÀ�N?7:¼k7
2¾¼�9 Är¿Q3 AM½?249$N�NcÂKI�24@?ÊªÂ?½©N?7C¼k9�½?I�AU½K7:Ê}7C¼k2¾AU@�2¦¿�¿eÄr7:;4;F3 AMÄª½K7:Ik9$N�¼�Aª¼k5?9T¼�AM¼k7:;F@}ÂKÄ�>`9 I
A:À�N?7C¼67�2¾¼�9$Är¿ Çcßw@PA:¼k5?9 I�ízAMI6N?¿ E}¼k5?9�À{Ik7U3�¼�24AM@ÖA:À0NK7C¼k7�2¾¼�9$Äª¿�ÂK½`N?7:¼�9nN�AU@Ö7�N?7C¼67:>K7U¿e9
Ik9 ½?;4243$7 >`9�¼gíz9 9$@ñ3 AM@K¿�9$3 Âc¼�24BM9ÖÂ?½`NK7C¼�9�½?IkAM½87:ÊU7:¼�24AM@K¿�24¿�24@ñÊU9 @?9$Ik7M;z¿�Är7:;4;LÇ�OQ@?AM¼�5?9$I



7U¿�¿�Â?Äª½c¼�24AM@�À{AMI�¼k5?9TítAUI+�D;4AU7MN�24¿t¼�587C¼QIk9 ;¦7C¼�24BM9$;¾Ã�À{9$í�N?7:¼k7�2i¼k9 Är¿�7:Ik9T3�AM½K2¾9nN�AUÂc¼eÆ�A:ÀÁÆ
>`AMÂ?@8N�Ç

��9)NcA�@?AM¼¤Äª7(�M9Q7M@}Ã"7M¿k¿eÂ?Äª½c¼k2¾AU@K¿¤7M>8AUÂc¼�¼�5?9�;49 BU9 ;?AMÀ`Ik9 ½K;¾2¦3 7�3 AM@K¿�24¿e¼�9$@K3�Ã�ÊMÂK7MIeÆ
7M@U¼k9 9nN�>DÃr¼k5?9�¿eÃc¿e¼�9$ÄPÇ8î�5?9�¿eÃc¿e¼�9 Ä Är7uÃr9 @cÀ{AUIk3 9T¿e¼�Ik2¦3�¼)3�AU@K¿�24¿e¼�9$@K3�ÃUEc9MÇ ÊKÇ4Ec>}Ã�ÂK¿e24@?Ê
¼kA(�M9$@K¿�¼�A�½?I�9$BM9$@U¼�3 AM@0#8243�¼�24@?Ê�Â?½©N?7C¼k9$¿r¼kA�Ä�Â?;¾¼�24½?;49®Ik9 ½?;4243$7M¿$Ç)É{ßw@Ô¼k5?2¦¿�7:½K½?I�A}7M365=E
¼k5?9 Ik9�24¿¬7HÂK@?24é}Â?9�¼kA(�U9 @r7M¿k¿eAc3 247:¼�9$N"í�2¾¼�5ª9 BU9 IkÃ�N?7C¼67�2i¼k9 Ä�EU7M@KNª7TI�9$½?;¾2¦3 7�2¦¿�Ik9$é}Â?24I�9nN
¼kA)7M3$éUÂK2¾Ik9�7�¼�A��M9 @T>`9�À{AUI�9¤½`9 I�À{AMIkÄª2¾@KÊQ7:@DÃ)Â?½©N?7:¼�9$¿$Ç£Ð � InE�¼�5?9t¿eÃc¿e¼�9 Ä'Är7uÃ)ÂK¿�9¬7M@�AU½cÆ
¼k2¾Äª2¦¿g¼k243H7:½?½?IkAU7U365r7:@KNr7M;¾;4ACíò7M@DÃ"Ik9 ½?;42¦3 7T¼kA�½89$IeÀ{AUI�Ä Â?½©N?7C¼k9$¿tí�2i¼k5�@?A�Ik9$¿e¼�Ik2¦3�¼�24AM@8¿ Ç
ßw@�¼k5?9z;47:¼e¼�9$I,7M½?½?IkAU7U365=E í�5?9$@�3�AU@0#K2¦3�¼k2¾@?ÊHÂ?½©N?7C¼k9$¿�7:Ik9¬Nc2¦¿�3 ACBM9$I�9nN�E�¼�5K9 Ã�7:Ik9¤Ik9$¿�AM;4BM9nN
24@	7:@�7:½?½?;42¦3 7C¼k2¾AU@cÆw¿e½`9$3 2iì83�Är7:@K@?9 I�ÉÑí�5?24365PA:ÀÁ¼k9 @�24@}BUAM;4BM9n¿tÄr7M@}Â87:;�24@U¼k9 IkBM9$@U¼k2¾AU@8Ð�Ç �

GQ9$2i¼k5?9 IQN?A�íz9�7U¿�¿�Â?Äª9�7M@DÃU¼k5?24@?Ê"7M>8AUÂc¼t¼k5?9H¼�I67:@K¿k7M3�¼�24AM@K7M;8ÄªAcNc9 ;�¿�Â?½?½`AMI�¼�9nN�>DÃ
¼k5?9r¿eÃc¿e¼�9 Ä�Ç=î�5?9r¿�Ãc¿g¼k9 ÄïÄr7uÃ	ÂK¿�9"¼gízA:Æ�½?5K7U¿e9";¾Ac3��D24@?Ê�Ë �uÏ¤AU@¯7M@¯24@KNc24BD24NcÂ87:;¤¿�9 IkBM9 I
í�5?24;49QI�9$;¾ÃD24@?Ê�AU@rAM½c¼k2¾Äª2¦¿eÄØÀ{AMItI�9$½?;¾2¦3 7�3�AM@8¿e2¦¿g¼k9 @K3 ÃMÇMî�5K9H¿�ÃD¿e¼�9$Ä 3$7:@�7M;4¿�A�365?ADAU¿�9�¼�A
½?IkACBD24N?9�ÊMÂK7MIk7M@}¼�9 9nN	¿e9$I�2¦7:;42��$7:>K2¾;42i¼gÃPA:À�¼kIk7M@K¿k7M3�¼k2¾AU@K¿Q>DÃ�9�Rc9n3�Âc¼k2¾@?ÊÖAM@	¼kAM½¯A:À¬7�½`9$¿eÆ
¿�2¾Äª2¦¿g¼k243�Ik9 ½K;¾2¦3 7�3 AM@}¼�IkAM;C½?IkA:¼kAc3�AM;¡Ç:É ,c9 9)Ë �uÏ:À{AUI�¼�5K9¬¿e9$I�2¦7:;42��$7:>K2¾;42i¼gÃQ¼�5?9$AMIkÃ)24@�Ik9 ½K;¾2¦3 7:¼�9$N
¿�Ãc¿g¼k9 Är¿ Ç£Ð )024@K7M;¾;4ÃME,¼�5K9�¿�Ãc¿g¼k9 Ä Är7uÃ�@?AM¼ª¿�Â?½?½`AMI�¼ª7M@DÃ�@?A:¼k2¾AU@�A:ÀHÄ�Â?;¾¼�2¾Æ�NK7C¼k7:Æ¡2¾¼�9$Ä
¼kIk7M@K¿�7U3�¼k2¾AU@K¿�7C¼Q7:;4;¬É{;42
�M9 �=AM¼�ÂK¿�G)A:¼�9n¿ E0Ë �uÏ{Ð�Ç

),2¾@87:;4;¾ÃUE:¼�A"¿e24Äª½?;¾2¾À{Ã�¼�5?9)½?I�9n¿e9$@}¼k7C¼k2¾AU@=E:íz9Q7M¿k¿eÂKÄ�9Q¼�5K7:¼¤¼�5?9H¿e9 ¼¬A:À=¿�9 IkBM9 I6¿�7M3 I�A}¿�¿
í�5?2¦365�7rN?7C¼67:>K7U¿e9�24¿�Ik9 ½K;¾2¦3 7:¼�9$NÖ2¦¿�ì?Rc9$N�Ç

����� 	�

������������������	������������ �
��9�7M¿k¿eÂ?Äª9t¼�5K7:¼¬7M3�¼�24AM@K¿,½`9 I�À{AMIkÄ�9nN�>DÃ�24@KNc24BD24NcÂ87:;c@?AcNc9n¿�7:Ik9z7:¼�AMÄª2¦3:ÇCßw@�½K7:I�¼�2¦3�ÂK;47MI$E
7M@}Ã�¼gízA Â?½©N?7:¼�9$¿�AUI"7:@ñÂ?½©N?7C¼k9P7M@KN�7 I�9n7MN�AU@�¼�5?9�¿k7:Äª9ÖN?7:¼k7¯2i¼k9 Ä Ik9 ½?;42¦3 7 7MI�9
9 RD9n3�Âc¼k9$N�2¾@ò¿eAUÄ�9�¿�9 Ik247M;tAUIkNc9$I$Ç�î�5DÂK¿$E�7M;¾;�Â?½©N?7:¼�9$¿�Ik9 #K9n3�¼k9$NZ24@ñ7¯Ik9 ½?;4243$7	À{AUI�Ä�7
¿�9 Ik247M;.�DÚ ��â�å:ä�æ"!�#%$�&(' ��)�*+*�*+) &('-,-.UE?7U3 3�AUIkN?2¾@?Ê"¼�A�¼k5?9�AMI6Nc9 I�24@Pí�5?24365P¼k5?9$¿�9�Â?½©N?7C¼k9$¿
9 RD9n3�Âc¼k9$N�Ç

î0AHIk9$7U¿eAU@T7M>8AUÂc¼�3�AMIkIk9$3�¼k@?9$¿k¿=AMÀ?Â?½©N?7C¼k9t½?IkAM½87:ÊU7:¼�24AM@=E$ít9t@?9 9nN�7QÀ{9 í�Nc9 ìK@?2¾¼�24AM@K¿$Ç
/ ��0���������
-���213����
-�4�����������5�76��8���9������:;����<>=�� ���?��� �F9�¼ �
@Z7M@KN �-Añ>`9H¼gítA"I�9$½?;¾2¾Æ
3$7M¿�AMÀ�7	N?7:¼k7�2¾¼�9$Ä �0Ç.� @ 7M@KN � A 7MI�9�3$7:;4;¾9nNñÚÁá©Ý6åCá	��Ú ��âw×�á8â¤AMI�ÚÁáÔÝ6åCá�BzÚÑÝ â¬2¾À�¼�5?9$I�9
7MI�9TÂ?½©N?7C¼k9$¿C&(' � 7:@KND&('?E�¿�ÂK365P¼�5K7:¼"� @ I�9$#K9$3�¼k¿�Â?½©N?7:¼�9"&(' � >?Âc¼Q@?AM¼F&('8EME?í�5?24;49/� A
Ik9 #K9n3�¼6¿G&(' E >KÂc¼)@?AM¼G&(' �eÇ
/ ��0���������
-�H�9I7= 64���J�?��6K����L�����64�?���9������:;����<>=������?��� �-@�2¦¿=3 7M;¾;49$Nrå �¾ÛM× ä�AMI-�4× ���
ä�×6Ý6× áKâ0¼�5K7M@ �-A ÉL7:@KN��
A'2¦¿�3 7:;4;49$NZá©× �¬× äQAUI�ÜråCäk×ªä�×6Ý6×�á8â0¼k5K7:@ �
@¤ÐH2¾À¬¼�5K9"Â?½©N?7:¼�9
5?2¦¿e¼�AMIkÃ®AMÀ �-@ 2¦¿�7�½?IkAM½`9 I�½KI�9 ì?R¯AMÀz¼k5?9rÂ?½©N?7C¼k9�5?2¦¿g¼kAMIkÃ��-AQÇ0O Ik9 ½K;¾2¦3 7�AMÀ�7	N?7:¼k7
2¾¼�9$Ä 2¦¿�3 7M;¾;49$NÔå(� � å��¾× â�×�2iÀz¼�5K9 Ik9r24¿�7P@?9$ít9$I�I�9$½?;¾2¦3 7PAMÀt¼k5?9�¿�7MÄª9ªNK7C¼k7P2¾¼�9$Ä 24@¯¼k5?9
¿�Ãc¿g¼k9 Ä�Ç

��9�7M¿k¿eÂ?Äª9�¼�5K9TÀ{AM;4;¾ACí�24@?Êr3�AUI�Ik9$3�¼�@?9n¿�¿z3�Ik2i¼k9 Ik247"À{AUI�Â?½`NK7C¼�9�½KI�AU½K7:Ê}7C¼�24AM@FÇ
ÍUÇzßw@83�AM@8¿e2¦¿g¼k9 @}¼�I�9$½?;4243$7M¿�A:À�7ªN?7C¼67"2¾¼�9$Ä Ä"ÂK¿e¼�>`9�9 BU9 @}¼�Â87:;4;¾Ã�N?9�¼�9n3�¼k9$N�Ç
�?Ç �)½`NK7C¼�9¯½?IkAM½K7MÊU7C¼k2¾AU@ò3$7:@?@KA:¼Ö24@}¼�IkAcNcÂK3�9 @?9 í 24@K3�AU@K¿e2¦¿e¼�9 @83�ÃMÇtßw@ÞA:¼k5?9 IÖítAUIkNK¿ E

NK7C¼k7®2i¼k9 Ä�I�9$½?;¾2¦3 7 � �H¿�5?AUÂ?;4NÕ7U3 é}Â?24I�9rÂ?½©N?7:¼�9$¿�À{IkAMÄ � E AM@?;4Ã�2iÀ � E 2¦¿�7®@?9 íz9 I
Ik9 ½K;¾2¦3 7KÇ

M Ç�O)@DÃ�AU>K¿�AM;49�¼�9HN?7C¼67�2i¼k9 Ä Ik9 ½?;4243$7�í�24;¾;`9 BU9 @}¼�ÂK7M;¾;4Ãª7M3 é}Â?24Ik9QÂ?½©N?7C¼k9$¿¬À{I�AUÄ 7�@?9 íz9 I
Ik9 ½K;¾2¦3 7KÇ¤ßw@ ½K7:I�¼�2¦3�ÂK;47MI$E�2¾À�Â?½©N?7C¼k9 7M3�¼�24B}2¾¼gÃñ¿e¼�AU½K¿$Et7:;4;)N?7:¼k7�2¾¼�9$Ä�Ik9 ½K;¾2¦3 7U¿rí�2¾;4;
9$BM9$@U¼kÂK7:;4;4Ã�3 7:¼k365PÂ?½�í�2i¼k5Ö¼k5?9�@?9$ít9n¿g¼�Ik9 ½?;4243$7?Ç

N « [��Ub�q}b f��$[kf�h]qCfgb�fg�U[��Uh]jw�6p}jwjwh]b$q¯b ¥¬fwde_$�U[6b+O?jTac[kfL¨�[6[6q	b$�Ufgh � h]j�fgh]��_ qD�	�c[6jwjwh � h]j�fghi�
dg[k�}\]h]��_ � _$qD_ �n[ � [kq:f��zW��}[ hi�U[�_ jÖ¨,[¯�Mdg[6jw[6qCfP�U[kdg[ _ dg[ [QPCpD_ \i\£xÔ_$�}�U\]hi�6_$a}\][®fgbZacb$fg�
_ �}�Mdgbu_$�e�}[kj6�



� ����¹����¤µ?¶¬¸H³)·	��
��=µ �Dºg¶¬³�
 �F¹`´c¶¤µ �


8× ä���ÚÑåCá �C×6Ý�âwåCä���ít9$I�9�½?IkAM½`AU¿�9$Nñ24@ Ë¾Í �uÏQ¼�AZNc9 ¼�9n3�¼�24@K3�AU@K¿e2¦¿e¼�9 @83�Ãñ7MÄªAM@?Ê�I�9$½?;4243$7M¿
24@�Nc2¦¿e¼�Ik2¾>?Â?¼�9$N�¿�ÃD¿e¼�9$Är¿ E�7:@8N®5K7uBU9">`9 9$@¯í�2¦Nc9 ;4Ã	ÂK¿�9$N À{AMITBC7:Ik2¾AUÂK¿H½?Â?Ik½8A}¿e9n¿H24@ÕNc24¿eÆ
¼�Ik24>?Âc¼�9nN�¿eÃc¿e¼�9$Äª¿$Ç ��9�Nc9n¿�3 I�24>89�¿�AMÄª9r9 RD2¦¿e¼�24@?Ê®7:½?½K;¾2¦3 7:¼�24AM@K¿�AMÀzBU9 I6¿e24AM@�BM9n3�¼kAMI6¿T2¾@
¼�5K9�I�9$B}249 í�A:À�I�9$;47:¼�9nN�ízAMI��®É ,D9n3�¼k2¾AU@�Ò}Ð�Ç
� AM@8¿e2¦Nc9 I,7)¿�9�¼�A:ÀK¿�9 IkBM9$Ik¿$E $}Í )+*�*+*Q)�� .UE$¼�5K7:¼'�U9 9 ½"3�AM½K2¾9n¿FAMÀK7)N?7:¼k7Q2¾¼�9$Ä��FÇC»H9 @?AM¼�9

���F¼�A�>89)¼�5?9�3�AM½DÃ�A:À � �U9 ½c¼t>}Ãr¿�9 IkBM9$I �kÇDÈ¤BU9 IkÃ�¿�9 IkBM9 I �0Är7:24@}¼k7M2¾@K¿t7 �C×�ä���ÚÑåCá �C×6Ý�âwåCä
� � É �`Ð�7U¿�¿�Ac3�2¦7C¼k9$N�í�2¾¼�5�2¾¼k¿�3 AM½DÃrA:À'�FÇ?î�5?2¦¿�BM9$Ik¿�2¾AU@�BU9$3�¼kAMI�5K7U¿z7M@Ö9$@}¼�IkÃ®ÉÑ7:@P24@U¼k9 ÊU9 I
@DÂ?Ä�>`9 I�Ð � � E}É �©ÐtÀ{AMI�9$7U365P¿�9 IkBM9$I- ª¼�587C¼ �M9$9 ½K¿�7r3 AM½DÃrA:À,¼�5?9�NK7C¼k7�2¾¼�9$ÄPÇ

î�5?9TIkÂ?;¾9n¿zÀ{AMI�Är7:24@}¼k7:24@?24@?ÊªBM9$Ik¿�2¾AU@�BM9n3�¼kAMI6¿z7MI�9T7M¿zÀ{AU;¾;4ACíQ¿$Ç �)½8AU@�2¾@?2¾¼�2¦7:;42��$7C¼k2¾AU@=E
9 BU9 IkÃ�3�AUÄª½8AU@?9 @}¼�A:À,¼�5?9TBU9 I6¿e24AM@PBM9n3�¼�AUI�A:À09$BM9$I�Ã�Ik9 ½K;¾2¦3 7"A:À,¼�5?9�NK7C¼k7�2¾¼�9$Äð2¦¿QÓ?Ç

� 5?9$@ª7T¿�9 IkBM9$I'�0½89$IeÀ{AUI�Är¿�7:@ªÂ?½©N?7:¼�9$¿¤A:À`NK7C¼k7T2¾¼�9$Ä � � E:2¾¼¤24@K3�Ik9 Äª9 @}¼6¿�2i¼6¿ �eACí�@ �
9 @}¼kI�Ã ÉÑ2LÇ 9MÇ4E � �
� É �`Ð�Ð�24@P2¾¼k¿�BU9 I6¿e24AM@ÖBM9n3�¼�AUI�À{AMI � � Ç

� 5?9$@�¿e9$I�BU9 I �`AM>c¼67:24@K¿=Äª2¦¿�¿�24@?ÊQÂ?½©N?7C¼k9$¿=À{AMI.��À{I�AUÄ'7)¿e9$I�BU9 I� "É{9$2i¼k5?9 I0>}ÃT3�AU½DÃ}24@?Ê
¼�5K9Hí�5?AU;¾9TN?7:¼k7�2¾¼�9$ÄëAMIz>DÃ�AU>c¼k7M2¾@K2¾@?Ê";¾AUÊ�Ik9$3 AMI6N?¿�À{AUItÄª2¦¿�¿�2¾@KÊ�Â?½©N?7C¼k9$¿6Ð�E ��ÄªADN?2iìK9n¿
� � É �`Ð">DÃÕ¼k7(�D2¾@?Ê ¼�5?9�3�AUÄª½8AU@?9 @}¼eÆ�í�2¦¿e9ÖÄª7:Rc2¾Ä"Â?Ä A:À � � É �©Ð�7:@KN � EUÉ �`Ð�è � ,������� É �©ÐJ#
Är7CR=É ���������� ) � E �MÐ�EFÉgÍ �"!#� � Ð�Çî�5?9�À{AM;4;4ACí�2¾@?Ê�ÀÑ7U3�¼)7:>`AMÂ?¼�BU9 I6¿e24AM@ÖBM9n3�¼�AUIk¿z5K7U¿�>89$9 @	¿�5?ACí�@�Ë¾ÍMÍ�Ï¡Ç
$	% ��
 ����:�& � ' âQàCá8æ�â¡ÚÁÜª×)( � � E É �`ÐC#+*òÚ �ªàCá©Û	åCá��]æÖÚ ����, ��ä�×wÙ �]ÚÑÝ6à	å �!� ä�× B�×6Ý�â ��â �K×
- ä���â.* � ÙKÛMàCâw× �Tâ �?à:â �¬× ä�×�ÜªàUÛM×"âwårâ �DÚ ��ÛMà:â�à�ÚÁâ�× Ü å:á � × ä �u× ä  0/
ßw@�½K7:I�¼�2¦3�ÂK;47MI$E}¼�5K9$¿�9�3�AMIkAM;4;¦7:Ik2¾9n¿¬5?AU;4N=è
ÍMÇ�ß�Àz¼gítA�3�AU½?249$¿�A:Àt¼�5?9r¿k7:Äª9rN?7C¼67�2¾¼�9$Ä 5K7uBM9ª3�AUÄª½8AU@?9 @}¼eÆ�í�2¦¿e9�24N?9 @}¼�2¦3 7M;�BM9 I6¿�2¾AU@

BU9$3�¼kAMI6¿ ED¼k5?9 @P¼k5?9$¿�9�3�AM½K2¾9n¿�7:Ik9�2¦Nc9$@U¼k243$7:;¡Ç
�cÇ )KAMIt¼gítA"I�9$½?;¾2¦3 7U¿¤AMÀ=¼�5?9�N?7C¼67�2¾¼�9$ÄPE � � 7M@KN �?E�7:@KN�¿eAUÄ�9�¿e9$I�BU9 I�!©EU;49�¼ � ���21 � E �

7M@KN � E �43 � ���J#5*,Ç©î�5K9 @=E ���z5K7U¿H¿�9 9$@6*�À{9 íz9 I�Â?½©N?7C¼k9$¿�½`9 I�À{AMIkÄ�9nN	AM@�¿e9$I�BU9 I
!Ö7:@KNÖIk9 #K9n3�¼�9nN�AU@ � E ÇK1	AUI�9$ACBM9 InE:¼k5?9$¿�9TÄª24¿k¿e24@?ÊªÂ?½©N?7C¼k9$¿�7MI�9H¼�5?9T;¦7M¿e¼�Â?½`NK7C¼�9n¿
À{IkAMÄ ¿e9$I�BU9 I7!�¼k5K7C¼Qíz9 Ik9T7:½?½?;4249$NÖ¼�A � E Ç

M Ç�OÅ3 AM½DÃ � � 2¦¿QAU;4Nc9$I�¼�587:@®7r3�AU½DÃ �8E�2¾çòÉL7UÐ�BU9 I6¿e24AM@PBM9n3�¼�AUI � � É �`ÐQ24¿H3�AMÄª½`AM@?9$@}¼eÆ
í�2¦¿e9Ö¿eÄr7:;4;49 I�AMI�9$é}ÂK7:;¤¼�A � E É �`Ð�E,7:@KN ÉÑ>8Ð�7:¼�;¾9n7M¿e¼�AM@?9�3 AMÄª½`AM@?9$@U¼�AMÀ � ��É �`ÐT2¦¿
¿e¼�Ik243�¼�;4ÃZ;49$¿k¿�¼k5K7:@ñ¼�5K9�3 AMIkI�9n¿e½`AM@8Nc2¾@KÊ¯3�AUÄª½8AU@?9 @}¼ªA:À � E É �`Ð�Ç)É � E É �`Ð�2¦¿ª¿�7M24NZ¼�A
ÛUåCÜ�ÚÁá`àCâw× � � É �©Ð�24@Ö¼k5?2¦¿Q3 7U¿e9uÐ�Ç

ÎKÇ � AU½?2¾9n¿!� � 7M@KN �?E"7:Ik9�2¾@83�AM@8¿e2¦¿g¼k9 @}¼)2¾çÕ¼�5?9$I�9"9�Rc24¿e¼8!	7M@KN:9¤¿�ÂK365	¼k5K7C¼ � ��� É �©Ð 1
� E �KÉ �`Ð,7M@KN � � � É �©Ð�; � E � É �©Ð�Ç��¯9zí�24;¾;c3 7M;¾;U¼gízAQBM9$Ik¿�2¾AU@�BM9n3�¼�AUIk¿Fí�2i¼k5�¼k5?24¿0½?IkAM½`9 I�¼gÃ
ÚÁá©Ýkå:á	��Ú ��â�× áKâFBM9 I6¿�2¾AU@�BM9n3�¼kAMI6¿ Ç
ßw@KN?9 9$N=E©¼�5?2¦¿TÄª9$7:@8¿�¼�5K7:¼ � � 5K7M¿T¿�9 9 @Õ¿�AMÄª9"ÂK½`N?7:¼�9n¿rÉ{Är7MNc9�AM@Õ¿�9 IkBM9 I�9LÐQ¼�587C¼
�?E"5K7M¿H@?AM¼HIk9$3�9$2¾BU9$N�ê`7C¼H¼�5?9ª¿�7MÄª9�¼�24Äª9ME � � 5K7U¿Q@?AM¼�¿�9 9 @¯¿eAUÄ�9"Â?½©N?7C¼k9$¿HÄª7UNc9
AU@�¿�9 IkBM9$I<!�7M@KN�Ik9 #89$3�¼k9$NP24@ � E Ç
J�24BM9 @�¼�5?9n¿e9tÀÑ7M3�¼k¿$ECÂ?½©N?7C¼k9t½?IkAM½87:ÊU7:¼�24AM@�3$7:@�>`9�NcAM@K9t>DÃ�½`9 Ik2¾AcNc2¦3 7M;¾;4Ã�3�AUÄ�½87:Ik2¾@?Ê

BM9$Ik¿�24AM@®BU9$3�¼kAMI6¿QAMÀ¬½K7:24I6¿)AMÀ¬N?7C¼67�2¾¼�9$ÄïI�9$½?;¾2¦3 7U¿H7M@KN®9$2i¼k5?9 ITNcAU2¾@?ÊP@?AM¼�5?24@?Ê¯ÉÑ2iÀz>8AM¼�5
Ik9 ½?;4243$7M¿t5K7uBM9�2¦Nc9 @}¼�2¦3 7M;©BM9 I6¿�2¾AU@rBM9$3�¼�AUIk¿6Ð�EDAMIz>?Ik2¾@KÊM24@?Ê�¼k5?9TAM;¦Nc9 IzI�9$½?;4243$7�Â?½?ÆL¼kA:ÆwN?7C¼k9ME
AMI #`7:ÊMÊU2¾@KÊ�7ª3�AU@0#K2¦3�¼nÇ

= >?�,´@� �t´cµK¸H¹`´c¸)µ ���

î�5?2¦¿¤¿�9$3�¼k2¾AU@rNc9$¿k3�Ik2¾>`9$¿,¼k5?9QN?7:¼k7�¿e¼�IkÂK3�¼kÂ?I�9n¿�7:@KNª¿�AMÄª9�Âc¼�24;42i¼gÃ�À{Â?@K3�¼k2¾AU@K¿�ÂK¿�9$N�>DÃ�¼k5?9
½?IkA:¼kAD3 AM;¡Çcî�5?24¿�2¦¿�À{AU;¾;4ACít9nN�>DÃª¼�5K9�Nc9$¿k3�Ik2¾½?¼�24AM@PA:ÀF¼k5?9T½?IkA:¼�Ac3 AM;©2¾@P¼k5?9T@?9�RD¼)¿�9$3�¼k2¾AU@=Ç



� AM@8¿e2¦Nc9 I�7�¿eÃc¿e¼�9$ÄÅí�2i¼k5 � @?AcNc9$¿,Ik9 ½?;42¦3 7C¼k2¾@KÊ�7�N?7C¼67:>K7U¿e9UÇCO)¿�>`9�À{AMIk9MEu9$BM9 IkÃ�@?AcNc9
��Är7:24@}¼k7M2¾@K¿�7M@Ö2¾¼�9$Ä BM9$Ik¿�24AM@�BU9$3�¼�AMITÉ{ß�����ÐtÀ{AUI�9 BM9$I�Ã�NK7C¼k7"2¾¼�9 Ä ����24@ ��� ¿�I�9$½?;4243$7�AMÀ
¼k5?9QN?7C¼67:>K7U¿e9UÇ:O)N?N?2i¼k2¾AU@K7:;?N?7:¼k7�¿e¼�IkÂK3�¼kÂ?Ik9$¿�7:Ik9�Nc9$¿k3�Ik2¾>`9$N�24@�¼�5?9�Ik9$¿e¼�A:À`¼�5?2¦¿¤¿�9$3�¼k2¾AU@=Ç

�4��� / �8�����>�?���	� ��������
-�
� ������

���
� Â?I�½KI�AM¼�Ac3�AU;4¿�7U¿�¿�Ac3�2¦7C¼�9TBU9 I6¿e24AM@PBM9n3�¼�AUIk¿�í�2¾¼�5	9$@}¼�24I�9�Ik9 ½?;42¦3 7M¿�AMÀ�NK7C¼k7M>K7M¿�9$¿$Ç?î�5?9n¿e9
BU9 I6¿e24AM@�BM9n3�¼�AUIk¿�7MI�9�Ik9�À{9$I�Ik9$N�¼�A"7M¿)ÛUàCâwà(�6à�� × �C×�ä���ÚÑåCá �C×6Ý�âwåCä���EMAUI���
 
 
FEM7U¿�AM½?½`AU¿�9$N
¼kA�N?7C¼67�2¾¼�9$Ä BU9 I6¿e24AM@ªBU9$3�¼kAMI6¿ EMAMI�� 
 
0E}Nc9n¿�3 I�24>`9$Nª24@ ,D9$3�¼�24AM@ M ÇU» &����'24¿z¿e24Äª2¾;¦7:I¬2¾@
Är7:@DÃ	í�7uÃc¿Q¼kAÖß�����E�9�R?3 9 ½c¼�2¾¼k¿�3�AUÄª½8AU@?9 @}¼k¿�Ik9$3 AMI6N�¼�5?9�âwåCâwà��`@DÂ?Ä�>`9 ITA:ÀzÂ?½©N?7C¼k9$¿
½`9 I�À{AMIkÄª9$NÖAM@�3�AMIkIk9$¿�½8AU@KNc24@?Ê�¿�9 IkBM9$Ik¿¬¼�A à � �?N?7C¼67�2i¼k9 Är¿�24@�¼k5?9�N?7C¼67:>K7U¿e9TIk9 ½?;42¦3 7?Ç

1	AUI�9�À{AUI�Är7:;4;4ÃME:@?AcNc9 �
�M9$9 ½K¿¤7�NK7C¼k7M>K7M¿�9�BM9$Ik¿�2¾AU@"BU9$3�¼�AMI����=í�2¾¼�5 � 3�AUÄª½8AU@?9 @}¼k¿$E
í�5?9$I�9 � 24¿�¼k5?9�@DÂ?Ä�>`9 I�AMÀ,@KADN?9$¿�Är7:24@}¼k7:24@?24@?Êr7�I�9$½?;¾2¦3 7�AMÀ0¼k5?9�N?7C¼67:>K7U¿e9UEDí�2i¼k5Ö¼k5?9
À{AU;¾;4ACí�2¾@KÊ"Är7:24@}¼�9$@K7:@K3 9TI�Â?;49$¿$Ç

ÍUÇzßw@K2i¼k247M;¾;4ÃMEK7M;¾;=3 AMÄª½`AM@?9$@U¼6¿�A:À�� ��7MI�9�ÓKÇ
�?Ç*� 5K9 @�@KADN?9!��½89$IeÀ{AUI�Är¿z7:@�ÂK½`N?7:¼�9H¼�A�7:@DÃ�NK7C¼k7�2i¼k9 Äë24@�¼k5?9�NK7C¼k7M>K7M¿�9MEU2i¼z2¾@83�Ik9�Æ

Äª9$@U¼6¿�2¾¼k¿�3�AUÄª½8AU@?9 @}¼Q24@�¼k5?9�N?7C¼67:>K7U¿e9TBU9 I6¿e24AM@ÖBM9$3�¼�AUI$è�� ,����
��� #�� ������
��� ÍMÇ

M Ç*� 5K9 @"7�N?7:¼k7Q2¾¼�9$Ä��"2¦¿�3�AU½?2¾9nN�>DÃ/�`À{I�AUÄÅ7:@?AM¼�5?9$IF@?AcNc9  8E ��� ¿0» &����Ô2¦¿FÄªAcNc2¾ìK9$N
¼kA¯Ik9 #89$3�¼�¼�5K9Ö9 R}¼kIk7 Â?½©N?7C¼k9$¿r¿�9 9 @�>}ÃÕ¼k5?9�@?9 í�;4Ã�AM>?¼k7:24@?9nN�3�AU½DÃ�AMÀQ¼�5K9PN?7:¼k7
2¾¼�9$Ä�è�� , ���

� �
#�� ������ � � É � E � É �`Ð 3 � � � É �`Ð�Ð�E�Í � 9 � � E`í�5?9$I�9 � ���ªÉ �`Ð)2¦¿Q¼k5?9��Ö¼�5

3 AMÄª½`AM@?9$@U¼�AMÀ0¼k5?9�ß����Å7U¿�¿�Ac3�2¦7C¼�9nN�í�2¾¼�5	N?7:¼k7�2i¼k9 Ä �	AM@P@?AcNc94!©Ç

î0A�ÊM9�¼�7M@ò24@}¼�Â?2¾¼�24AM@Ô>`9 5?24@KNò¼k5?9	;47U¿g¼�IkÂ?;49ME¤3 AM@K¿�24N?9 I�7:@ 7MI�>?2¾¼�I67:IkÃÕ@?AcNc9:9gÇ ���
5K7U¿T¿e9$9 @ � � � É �`Ð�ÂK½`N?7:¼�9n¿�AMIk2¾ÊU2¾@87:;4;¾Ã�½`9 I�À{AMIkÄ�9nN >DÃ69eE=7:@KN � E 5K7M¿�¿�9 9$@ � E � É �©ÐT¿eÂK365
Â?½©N?7:¼�9$¿$Ç � Â?IT½?IkA:¼kAD3 AM;�í�24;¾;¤3 AM½DÃ ��À{I�AUÄ  P¼�A ��AU@?;¾Ã 2iÀ*� E 24¿�ÄªAMIk9ªI�9n3�9 @}¼nÇ©î�5DÂK¿$E
� � � É �©Ð � � E � É �`Ð�Ez7:@KNñ¼k5?9 7MNKNc2i¼k2¾AU@K7:;)@}ÂKÄ�>`9 I�AMÀTÂK½`N?7:¼�9n¿�¿�9 9 @Ô>DÃ%�?E	¼�5K7:¼�ít9$I�9
AUI�24ÊM24@K7C¼k9$N�AU@2982¦¿�É � E � É �`Ð�3 � � � É �`ÐeÐ�Ç � @K3 9*�=3 AM½?249$¿0¼k5?9�Bu7M;¾ÂK9zAMÀ�� E Eu¼�5?9z¼�AM¼k7M;c@}ÂKÄ�>`9 I
AMÀ`Â?½©N?7:¼�9$¿¬AMIk2¾ÊU2¾@87C¼�9nN�AM@ 9�7:@KNª¿�9 9$@r>}Ã�7:;4;KN?7:¼k7�2¾¼�9$Äª¿¤2¾@ ��� ¿¬N?7:¼k7:>87M¿�9z24@K3 I�9n7M¿�9$¿�>DÃ
¼k5?24¿�7MÄªAMÂ?@}¼$Çcî�5?9$I�9 À{AMIk9MEc3�AUÄª½8AU@?9 @}¼�� � � A:À
�¡¼k5P» &���� Ä�Â8¿g¼�24@K3�Ik9$7U¿e9�7M3 3 AMI6Nc24@?ÊM;4ÃMÇ

�4� � $	% �	� 
! "� ������

�
G)ADN?9���Äª7M2¾@}¼67:24@K¿�7 �¾å 	 �C×6Ý�âwåCä�AMÀ�Â?½`NK7C¼�9n¿ E$# � ÇzÈt7M365Þ3 AMÄª½8AU@?9 @}¼nE�# � EMEtI�9n3�AMI6N?¿
Â?½©N?7:¼�9$¿F½89$IeÀ{AUI�Äª9nNT>}ÃH@?AcNc9
 "ÉÁ¼kAH7:@DÃ�N?7C¼67�2i¼k9 Ä 2¾@T¼k5?9tNK7C¼k7M>K7M¿�9nÐ8¼k5K7C¼,7:Ik9�I�9$#K9$3�¼�9$N
AU@ @?AcNc9 �6Ç©î�5K9"AUIkNc9$IHAMÀ¤¼�5K9�Ik9$3 AMI6N?¿Q24@"# � E 24¿H¼k5?9r¿�7MÄ�9�7M¿H¼�5K9"AUIkNc9$IH24@�í�5?24365  
½`9 I�À{AMIkÄª9$N�¼�5?9�Â?½©N?7:¼�9$¿$Ç

<�9n3�AMI6N?¿�7:Ik9"7UN?Nc9$N®¼�AÖ¼�5?9�;4AMÊ�í�5K9 @ @KADN?9 ��½`9 I�À{AMIkÄr¿)Â?½©N?7:¼�9$¿H¼kAÖ@?AU@ AUÂc¼eÆ�A:ÀÁÆ
>`AMÂ?@8NòNK7C¼k7Õ2¾¼�9$Är¿ ÇzGQ9 í Ik9$3�AUIkNK¿r3 7:@ 7M;4¿�AÕ>89 7UN?Nc9nN�¼kAÕ¼�5?9	;4AMÊ�í�5K9 @ò¼�5?9$Ãò7MI�9
AU>c¼k7M2¾@?9nN�À{IkAMÄ ¼�5?9�¿�AMÂ?I63�9T@?AcNc9�NcÂKI�24@?ÊªÂ?½©N?7C¼k9�½?IkAM½K7MÊU7C¼k2¾AU@=Ç

Oò;¾AUÊ)Ik9$3 AMI6NT5K7M¿�7�À{AUI�Ä É � ) ��Ð�ECí�5?9 Ik9 �ª2¦¿F¼k5?9z@K7:Äª9zA:À?¼k5?9tÂK½`N?7:¼�9nN"N?7:¼k7)2i¼k9 Ä�E
7M@KN%� 2¦¿�¼�5K9�BC7:;4Â?9�A:À��8E E�¼�5K7:¼)@?AcNc9� �5K7MN�7:¼Q¼�5?9�¼�24Ä�9�A:À�¼�5?9�Â?½`NK7C¼�9ÖÉ{24@K3�;4ÂKNc24@?Ê
¼k5?24¿�Â?½©N?7:¼�9nÐ�ÇF<�9n3 7:;4;,À{I�AUÄ ,D9$3�¼�24AM@¯ÎKÇ4Í�¼k5K7C¼&� E E 3�AUÂ?@}¼k¿�Â?½©N?7C¼k9$¿T½`9 I�À{AMIkÄª9$N®>DÃ  8Ç
,DA8E'� ÊM24BM9n¿�¼�5?9�¿e9né}Â?9 @K3 9Q@DÂ?Ä�>`9 ItA:À�¼k5?9)Â?½©N?7:¼�9)AU@r@?AcNc9* 8Ç}GQA:¼k9Q¼k5K7C¼z;¾AUÊ�I�9n3�AMI6N?¿
AU@?;¾Ã�Ik9 ÊU24¿e¼�9$IF¼k5?9zÀÑ7M3�¼,¼k5K7C¼¤7�N?7C¼67)2¾¼�9$ÄÅí�7M¿,Â?½©N?7C¼k9$N�E:7M@KN�@KA:¼�2¾@cÀ{AUI�Är7:¼�24AM@�¼kATI�9 Æ�NcA
¼k5?9�Â?½©N?7C¼k9MÇKî�5DÂK¿$ED¼�5?9n¿e9�Ik9$3 AMI6N?¿�7:Ik9HBU9 IkÃ�¿�5?AMI�¼$Ç

î�5?9/�U9 Ãr½`AM24@U¼�2¦¿z¼�5K7:¼$EcÀ{IkAMÄ 7:;4;`ÂK½`N?7:¼�9n¿�½89$IeÀ{AUI�Äª9nN�>DÃ  ª¼kAr7�ÊU2¾BU9 @�N?7C¼67�2¾¼�9$Ä
¼k5K7C¼ � �D@?ACíQ¿�7:>`AMÂc¼nE}AU@?;4Ãª¼�5?9TIk9$3�AUIkNr7M>8AUÂc¼�¼�5?9 �¾à:â�× ��â�Â?½`NK7C¼�9H¼�A�¼k5?24¿�N?7:¼k7"2i¼k9 Ä 2¦¿
Ik9�¼67:24@?9$N	24@"# � EMÇ©ó)9 @K3 9ME©í�5?9$@¯7Ö@?9 íÅIk9$3 AMI6NZÉ � ) �	ÐH24¿T7MNKNc9$N®¼�A(# � EME8¼k5?9�9�Rc24¿e¼�24@?Ê
Ik9$3 AMI6N�Ik9�À{9 IkIk2¾@?Ê"¼�A�¼k5?9�¿�7MÄª9TNK7C¼k7ª2¾¼�9$Äð2¦¿�Nc2¦¿�3$7:I6Nc9$N�Ç



j

P(x)
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y xx z1 3 4 5

Tail

(a) The structure of log component Lij .

(b) The structure of Lij after adding record (x,5).
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