
���������
	������������������������������ �!�"��#$%�&�'��������(�"�����)�*�+���,���.-�
/ �
�*�����0�1�2�*�3���*�5436

798;:=<�>?�@BADCFE : ?"GIHKJ < J�L"MONQP 8 ARCSL;A < J
T :$8;U J 8 @ <
VW< ADX=J 8 CYAZLK[J�EBJ :=<]\ @ <K< J�L5^_J%` : A < L!acb�L;AdJ <K< J

b V+eFf `_bg$h 8 H9Ji^KH�^K@j?�LYJ"H 8Wk�: H9l \ AD?mPKJ"ld@ <n g$oIg$h ` : A < L!acb�LYADJ <9< J%NQJ"^_J�p g798;:=< ?�@BADC"q E : ?"GIHKJ < J�Lsr+H < AdXIacCSLYatJ�LYADJ <K< JBq u 8
NQP 8 ADC!LYA < JBq T :$8;U J 8 @ < r+H < ADXBacC!L!avJ�LYADJ <9< J=q u 8

w�xyjz|{~} xy��5� :$< C�?�J�L :=8 L;AD?�ldJBM < @BH9C�� 8 @B�O@IC!@ < C%^�� H_L;AdlDARC!J 8 ^_J|C�L;J"?mP < ADGIHKJ|C�^_J
u�@=HKADlDldJF^_J3L;J�pjLYJ|C��O@BH 8 J�pjL 8m: A 8 J�^_J|C�A < u�@ 8;��: LYAD@ < C"M : H_L;@ ��: L;ADGIHKJ � J < L�J�L+�: ^_J"C� < CFC!L 8m: LK[J U ADGIHKJ|C�M��: � :=8 L;A 8 ^_Ji� : C!J|CQ^KJi^K@ <K< [J�J"C�C;?�ADJ < LYA � GIHKJ"C3J�L3LYJ"?mP < ADGIHKJ|C�q
NQJ]?�@ < LYJ�pjLYJ�^_J�X=J�ADlDldJ�LYJ|?mP < @=lD@ U ADGIHKJ�A < L 8 @_^_HKAdL�H < J1^_Ad��?�HKldLK[J]A < P : �9AZL;HKJ�lDldJ
� :$838m: �K��@ 8 L : H_p]^_@ ��: A < J|C�^�� : �K�KlDAD? : LYAD@ < ?�l : C;CYADGIHKJ|C�^KJ�l : u�@=HKADlDldJ�^_J�L;J�pjLYJ|C�M
�KHKARCYGIH�� : H]lDAdJ"H�^KJ 8 J|?mPKJ 8 ?mPKJ 8 ^_J
l : ?�@ <K<9: ARC;C :=< ?�J+u 8 [J"GIHKJ < L;Ji? : ?mP3[J�J+^ :$< CFlDJ"C
^_@ <9< [J�J|C�M=Adl9u : H_L 8 J|?mPKJ 8 ?mPKJ 8 ^KJWl : ?�@ <K<9: ARC;C :=< ?�J3A <9: LYLYJ < ^_HKJ=MjGIH : lDA � [J�JF� :$8 lDJ"C
X=J"AdlDldJ"H 8 C�^KJiCYA U=<9: l�u : AD�KldJBqKT�J|C � J|C!H 8 J|C3H9C!H9J�lDldJ|CF^�� J�pjL 8m: ?sL;Ad@ < ^_J
l : ?�@ <K<9: ARC!a
C :=< ?�J��: � :=8 L;A 8 ^KJFLYJ�pIL;J"C&^K@=ADX=J < L|M$^_JW?�J3u : AZL|MK�J�L 8 J 8 J�XjHKJ|C�q k @=H 8 ?�J3u : A 8 J=M < @=H9C: X=@ < C~^�[J�XBJ�lD@=�K�3[J�ldJFCY�jC!L"�J � J��*���;���K�m���v�m���1�������5^ :=< C�lDJ"GIHKJ�l_^_J < @BHKX=J"ldlDJ"C � J�a
C!H 8 J|CW��J 8;� J�L!L;J < L
^�� J|CSL;A � J 8 lDJ�? :$8m: ?�L"�J 8 J
A <9: LYLYJ < ^_H�^�� H < ^_@_?�H � J < L"q� 5@=L 8 J
C!�_C!L"�J � J+J|CSL][J"X : ldH3[J�CYH 8 H < J
� : CYJ
^_J 8 [J"CYH � [J"CQ^�� :=8 L;AD?�ldJ|CFCY?�AdJ < LYA � GIHKJ"C"q

¡ ¢ ���*����,��	�������

� H£u : AdL�^_J�l¤� : H UB� J < L : LYAD@ < ? 8 @BADC;C :$< LYJ]^_J"C�? : � : ?�AZLK[J"C�^_J�� 8 @_^_H9?sL;Ad@ < J�L�^_J1CSL;@j?m¥ :=U J
^_J"CF^_@ <K< [J"J"C"MI^KJ"C�L 8m: X : H_p�@ < L3��@ 8 LK[JWL;@=H_LW^�� : ��@ 8 ^�CYH 8 lDJ
^Q[J�XBJ�lD@=�K��J � J < LF^_J � [J�L;PK@_^_J"C�J�L
^�� : l U @ 8 AZL;P � J"C���J 8;� J�LYL :$< L�^_J¦lDJ"C :$<9: ld�_CYJ 8 J�L*^�� J < J�pjL 8m: A 8 J : H_L;@ ��: L;ADGIHKJ � J < L~^_J"C*?�@ <K<9: ADC!a
C :=< ?�J|C&H_L;AdlDJ"C"q \,: ARC 8m: �9AD^_J � J < L"MIJ < �KldHOCQ^_H�� 8 @=�Kl¤�J � JW^KH�X=@BldH � J�^_J"C�^_@ <K< [J"J"C¦?=� J|CSLF?�J"ldH9A
^_J�ldJ"H 8 ^KAdXBJ 8 C!AdLK[J�J�L�^_J�lDJ�H 8 P3[J�LK[J 8 @ U [J < [J�AdLK[J�GIHKA : C!H9C;?�AdLK[J�lt� A < LK[J 8 �J�L�^_J|C�?mPKJ 8 ?mPKJ"H 8 C"q�T&� J < a§ J�H¨J"C!L�J < J�©�J�L"M~^_J�C!@ 8 L;A 8 ^_Hª? :$8 ? :$< L : �KHKl : A 8 J1�:]< lDA U=< J|C�«�lDJ"CiA < ^_ADXIAR^_H9Cm¬�J�L��ª?�@=lD@ <K< J|C
«�lDJ"C : LYL 8 Ad�9H_L;C : CYCY@_?�A�[J"Ci�: ^_J"C�LS�j��J"C5C!L :=< ^ :=8 ^KC3^_J�^K@ <K< [J�J"C�9�O@j@=l�[J"J < M < @ � A <9: l�@=H�@ 8 ^_A <9: ltM8 [J"J�l�¬~�O@BH 8&8 [J���@ < ^ 8 J : HKp���J"CY@=A < C&^_J < @=HKXBJ�lDldJ|C : �K�9ldAR? : LYAD@ < C"q k�:$8;� A_ldJ|C�u�@ 8;� J"C&^KJW^_@ <9< [J�J|C
?�@ < C!AR^�[J 8 [J"J"C�@ < ��J�H_L�?�AZL;J 8 lDJ"C�^_@ <9< [J�J|C � HKldLYAda 8 J"l : LYAD@ <K< J"ldlDJ"C"M�ARCYCYHKJ"C�^_J,�KlDH9CYAdJ"H 8 C�L : �9ldJ|C
^�� H < J�� : CYJ�^_J�^_@ <K< [J�J|C 8 J�l : L;Ad@ <K< J"ldlDJ"C"M�GBH9A�@ < L�?�@ < ^_HKAdL��: l : ?�@ < ?�J��KLYAD@ < ^KJ � : L :]®¨:=8 J�a
PK@=H9CYJ"C)J�L�^_J3C!�_C!L"�J � J|C*¯�T~° k «�±��O²¤³������¦´+��µ$¶¸·¹�¤�º�mµ$¶B»��Y¼|�;��½s���I¾_¬�qB¯ < ��J�H_L : H9C;CYA�[J"X=@_GIHKJ 8 ldJ|C
^_@ <K< [J�J|C3L 8m:$< C : ?�LYAD@ <K< J�lDldJ|C�MO@��H¿?mP : GIHKJ�J <98 J U ARCSL 8 J � J < L+^�� H < � ?mP9AdJ 8 J|CSL+u�@ 8;� [J%^�� H < AR^_J < a
LYA � :$< LQJ�L3^�� H < J < CYJ � �KlDJ+^�� AZL;J � Ci«º^_@ < L�lt� J�p_J � �KlDJ5LS�j�OJ�J"C!L3ldJ+� :$< ADJ 8 ^�� H < J � [J <9:=U �J 8 J�¬~J�L"M
GBH9AI@ < L*�KH��J�L 8 J¦L 8m: AdLK[J"J"C)J���? : ?�J � J < L5�: l¤� : AR^_J3^�� : l U @ 8 AZL;P � J"C*^�� J�pjL 8m: ?�LYAD@ < ^_J 8 �J U ldJ|C)^�� : C;C!@=a
?�A : LYAD@ < q�¯ < ��J�H_L � J < LYAD@ <K< J 8 [J UB: ldJ � J < L5ldJ|CW^_@ <K< [J"J"C5CK[J|GBH9J < LYADJ�lDldJ|C5^�[J|? 8 AdX :=< L5lt�S[J�XB@=lDH_LYAD@ <
^ :$< C�lDJ%L;J � �9C
^�� H < �KP3[J < @ � �J < J=MOJ�L�GIHKA�@ < L¿[J�LK[Jª[J�LYH9^KA�[J"J"CW� :$8 ^_Ad©W[J 8 J < LYJ|C+?�@ ��� H <O: H_LK[J"C"M
� :$8 J�p_J � �9ldJiJ <1: �K� 8 J < LYARCYC :$U J : H_LY@ ��: LYARGIHKJ��: lt� : AD^KJi^�� : H_LY@ ��: LYJ|C3@=H]J < CSL : L;ADC!LYARGIHKJ"C�� :=8
^_J"C � @_^��J"ldJ|C5C!LY@_?mP : C!LYARGIHKJ"C5J�L 8 [J U=8 J"C;C!AduºC�qK` :=< C5� :$8 ldJ 8 ^_J�^_@ <K< [J"J"C3J < ?�@ 8 J
�KlDH9C+?�@ � �KlDJ�p_J|C



b�pjL 8m: ?�LYAD@ <�: H_LY@ ��: LYARGIHKJ
^�� A < u�@ 8Y��: LYAD@ < A <9: L!LYLYJ < ^_HKJ��: � :$8 LYA 8 ^_JiL;J�pjLYJ|C

GBH9J�?�J]C!@BAZL�J < 8m: ARCY@ < ^_J�lDJ�H 8 P3[J�LK[J 8 @ U [J < [J"AZLK[J�lD@ 8 CYGIH�� J�lDlDJ"C%?�@ � �KA < J < L��KlDH9CYAdJ"H 8 C�LS�j��J"C�^_J
^_@ <K< [J�J|C
?�@ ��� J�� :=8 J�p_J � �9ldJ�lDJ"C�^_@ <K< [J�J|C � HKldLYAda � J|^_A : M)@BHªJ <ª8m: ARC!@ < ^_J�ldJ"H 8 C�@ 8 A U A < J|C
^_AZ©+[J 8 J < L;J"C3?�@ ��� JilDJ"CF� : CYJ"C3^_J�^_@ <K< [J"J"C 8 [J�� :=8 L;AdJ|C�q

� :$< C]?�J�L :$8 LYAR?�lDJ=M < @BH9C < @=HOC�A < LK[J 8 J|CYCY@ < C �: ^_J"C�^_@ <K< [J"J"C�LYJ�pjL;HKJ�lDldJ|C�J�L|MF�KldHOC�� :$8 LYAda
?�HKlDA¤�J 8 J � J < L"M��: l : 8 J|?mPKJ 8 ?mPKJ,^�� A < u�@ 8;��: LYAD@ < C�A <9: LYLYJ < ^_HKJ"C]^ :=< C�^_J|C�L;J�pjLYJ|C�C;?�ADJ < LYA � GIHKJ|C
�O@BH 8 l : X=J"AdlDlDJ L;J"?mP < @=lD@ U ARGIHKJ � � J"CYX : lDC3J�L � @BH�M������ g M5E : ¥B@=�KA : ¥�M����	� o M5E : ¥B@=�KA : ¥�M
����� n�� q
T : X=J"AdlDldJ�L;J"?mP < @=lD@ U ARGIHKJ1?�@ < C!ARC!LYJ �:�8 J|?mPKJ 8 ?mPKJ 8 J�L �: J�p_�KlD@=AdLYJ 8 �: ^_J"C � < C�^�[J|?�ARC!AD@ <9< J�lDldJ|C
^_J"C3A < u�@ 8;��: L;Ad@ < C3^_J <9: L;H 8 J
C;?�ADJ < LYA � GIHKJiJ�LFL;J"?mP < ADGIHKJ�LYJ"ldlDJ"CFGIHKJ
^_J|C3� 8 J�X=J�L;C"MK^_J"C :=8 L;AD?�ldJ|C
CY?�AdJ < L;A � GBH9J"C"M|@BH%J < ?�@ 8 J�^_J"C~LYP��J"CYJ"C"q¹T�J�� 8 @_?�J"C;C!H9C*^_J3X=J"AdlDlDJQ��J�H_LF�J�L 8 JQ^�[J"?�@ � �O@IC_[J¦J < GIH : L 8 J
�KP : CYJ"C*� 8 A < ?�AD� : lDJ"C�¹l¤� : H9^KAZL&^_J|C~��J"CY@=A < C"M¹l : ?�@BldlDJ"?�LYJF^_J|C�^_@ <K< [J�J|C�M|ldJ�L 8;: AZL;J � J < L�^_JF?�J�lDlDJ"C!av?�A
J�LFJ < � < MKl : CY� < LYP��J|C!J+J�L5l : ^_AZ©�H9CYAd@ < ^_J"C 8 [J"CYHKldL : L;C"qI° ?mP : ?�H < Ji^KJi?�J"C�[J�L : �OJ|C�MjlDJ 8 J|?�@=H 8 Ci�:
^_J"CQ@=H_L;AdlRC�^_JWL 8;: AZL;J � J < LmC : H_LY@ ��: LYARC_[J"C�@BH�CYJ � AZa : HKLY@ ��: LYARC_[J|C�� :=8;: � ZL¦^�� : H_L :=< L��KlDH9C § H9CSL;A � [J
GBH9JFldJFXB@=lDH � J5^_J5^_@ <9< [J�J|C�^_ARC!��@ < AD�KlDJ"C¦J"C!L¦^_JF�KlDH9C&J < �9ldH9C¦A � ��@ 8 L :=< L&J�L¦GIHKJW?�J"ldlDJ"C!ac?�AKCY@ < L
l : �9ldHK� :$8 L�^_HªL;J � �9C : ?�?�J"C;C!AD�KlDJ"C�CY@=HOCiu�@ 8;� J < H � [J 8 ADGIHKJ�^ :$< C�^_J"C�� :$< GBH9J"C%^KJ�^_@ <9< [J�J|C
@=H�� :$8%fc< L;J 8;< J�L|q f l&J�p_ADC!LYJ�^�� : AdlDldJ"H 8 C�^�[J § �: H < ?�J 8 L : A <¨< @ � � 8 J�^�� @=HKLYADlDC
HKLYADldARC : �KlDJ"C�J < A < a
LYJ�lDlDA U J < ?�J,[J|?�@ < @ � ARGBH9J=q V5< J�LS�j��@=lD@ U ADJ�J <�: [J�LK[JW� 8 @=��@BC_[J�J 8 [J"?�J ��� J < L � 7K8m:$<�>?�@=ARC�M g=o=o=h � J <
^_ADC!LYA <KU H :$< L"M)J < u�@ < ?sL;Ad@ < ^_J�lDJ�H 8 HOC :=U J=M)ldJ|C � @$L;J�H 8 C%^_J 8 J|?mPKJ 8 ?mPKJ�^�� A < u�@ 8Y��: LYAD@ < J�L�ldJ|C:$U J < L;C�A < L;J�lDldA U J < LmC�M�lDJ"CilD@ U AD?�AdJ"lDCi^_J�CYH 8 X=J�ADlDl :=< ?�J�J�L%^_J��KH9CYP�M�lDJ"C
CY�_CSL"�J � J"Ci^_J U J"C!LYAD@ < ^_J
^_@_?�H � J < LmC+J�L�^_J�l¤� A < u�@ 8;��: LYAD@ < J�L"M�lDJ"Ci@BH_LYADlDCi^�� J�p_�KlD@ 8m: L;Ad@ < ^_H�?�@ < L;J < H ^KJ"C
^_@_?�H � J < L;C"q
NQJ"C�� 8 @_^_HKAdL;C 8 [J"�O@ < ^_J < L&?�J"�OJ < ^ :=< L : ?sL;HKJ�lDldJ � J < L ��: l~�: lt� : L!L;J < LYJ5^KJ"C�XBJ�ADldlDJ�H 8 C"M=C!@BAZL&� :$8 ?�J
GBH)� ADl�C�� :$U AZLF^�� @=H_L;AdlRCQL 8 �J"C�C!�3[J"?�A : ldARC_[J"C&GIHKA < [J"?�J|CYCYAdLYJ < L�H < � :$8m:$� [J�L 8;:=U J : CYCYJ��+ld@BH 8 ^�J < u�@ < ?�a
LYAD@ < ^KH�CYH § J�L5^_J�X=J"AdlDldJBM_C!@BAZL : H�?�@ < L 8m: A 8 J5� :$8 ?�J�GIH�� ADl�C"� :=U AdL�^_J�ld@ U AR?�ADJ�lRC U [J < [J 8m: H_p�M=?�@ ��� J
ldJ|C � @$L;J�H 8 C�^_J 8 J"?mP9J 8 ?mPKJ=M�GIHKA�C!HK�9�O@IC!J < L�H < J�?�@ <K<9: ARC;C :=< ?�J : � 8 Ad@ 8 A : C;CYJ��%� 8 [J|?�ARC!J�^_J�?�J
GBH9J�l¤� @ <�8 J"?mPKJ 8 ?mPKJBq k @=H 8 ?�J�L!L;J 8m: ARC!@ < M�ldJ|CiLYJ|?mP < ARGIHKJ"C�^KJ�u�@=HKADlDldJ�^_J�^_@ <K< [J�J|C+� :$8m: ARCYCYJ < L
H <�� @¹�BJ <�: ^�[J|GIH : L3�O@BH 85: HKLY@ ��: LYARC!J 8 l : X=J"AdlDlDJ=q

T : u�@BHKAdlDlDJ¨^_J�^_@ <K< [J"J"C : J < J�©�J�L [J�LK[J¿^�[J � < ADJ ?�@ ��� J��!lt� J�pjL 8m: ?�LYAD@ < < @ < L 8 AdXjA : lDJ=M
�:
� :$8 LYA 8 ^_J�^_@ <K< [J"J"C"M�^�� H < J�A < u�@ 8;��: LYAD@ < ��@$LYJ < LYADJ�lDldJ � J < L%H_LYADlDJ=M)A � �KlDAD?�AZL;J�J�L�A < ?�@ <K< HKJ : HKa
� :$8m: X :$< L�� � 7O: �I� : ^����3µ¹¶��DM����	��� � q)b&lDldJ : ?�@ <K< H�H < u�@ 8 L%^�[J"X=J�lD@=�9�OJ � J < L
^KJ��KHKARC
lDJ � AdlDAdJ"H
^_J"C :$<9< [J�J|C�� o ^_H¿u : AZL�^_J�l :�� ARCYJ : H ��@=A < L�^_J < @=HKXBJ : H_p : l U @ 8 AdLYP � J|CW��J 8 u�@ 8;��:$< L;C���J 8 a� J�L!L :$< Li^KJ%L 8;: AZL;J 8 ^_J U=8 @BC5XB@=lDH � J"C�^_J�^_@ <K< [J�J|C+^ :=< C�ldJ�^_@ ��: A < J�?�@ ��� J 8 ?�A : l¤q�T�@ 8 C;GIHKJ
ldJ|C�^K@ <K< [J�J"Ci?�@ < CYAD^�[J 8 [J�J|C5CYJ�� 8 [J|C!J < LYJ < LiC!@BH9Cil : u�@ 8;� J�^_J�LYJ�pjL;J"C"M�GBH)� ADlDC
CY@=ADJ < L
CSL 8 HO?sLYH 8 [J|C
@=H < @ < M)@ < � :$8 ldJ : ld@ 8 C
^_J�u�@BHKADldlDJ�^_J�LYJ�pjLYJ"C�«S�c�Y�B�������9���j¾_¬sq k�:=8
:$<9: ld@ U ADJ : XBJ"?�l : u�@BHKADldlDJ
^_Jª^_@ <K< [J�J|C�M3l : u�@BHKADldlDJ ^_J¨LYJ�pIL;J"C � � @_^ 8m: LY@=©*M�������� � M5A < L 8 @j^KHKAZL;JªJ < ���	�	� � :$817 J"lD^ ��:=<
� 7 J�lR^ ��:$< J�L � :$UB:=< M����	�	� � MFJ"C!L,^Q[J � < AdJ¨� :=8 `_J�� : CSL;A :=< A � `_J�� : CSL;A :=< A¤M g=o=oIg � ?�@ ��� J�l¤� J < a
C!J � �KlDJ�^_J"C�L��: ?mPKJ"C�GIHKAtM)� :$8%:=<9: lD�_C!J�^_J UB8;:=< ^_J|C
GBH :$< LYAdLK[J|C�^_J�L;J�pjLYJ|C�J�L�l : ^�[J�L;J"?sL;Ad@ < ^_J� @_^��J�lDJ"CQu 8 [J"GIHKJ < LmC�MjJ"C;C : ADJi^�� J�pIL 8;: A 8 Ji^_J
l¤� A < u�@ 8;��: LYAD@ < � 8 @=� : �KlDJ � J < LFH_LYADlDJ=q
� J+u : AdL"M_l : u�@BHKADldlDJ
^_J�LYJ�pjL;J"C3?�@ < CSL;AZL;HKJ
^�[J § �: H < ?mP :$� �]^_J 8 J|?mPKJ 8 ?mPKJ5A � �O@ 8 L :$< L3GIHKA : ��J 8 a� ARC�lt�S[J � J 8;U J < ?�J�^KJ�LYJ|?mP < ARGIHKJ"C%H_LYADldARC : �KlDJ"C�^ :$< C�lDJ�?�@ < LYJ�pjL;J�^_J�l : XBJ�ADldlDJ�C;?�ADJ < LYA � GIHKJ�J�L
LYJ"?mP < ADGIHKJBq_T�@BCYADJ��FAR?���J�L : ltq � T)@BCYAdJ��FAD?�������µ$¶��DM g=o=oBo � � :$8 J�p_J � �9ldJBM � @ < L 8 J < L3?�@ ��� J < LFldJ|C
LYJ"?mP < ADGIHKJ|C
^_J�?�l : C;CYA � ? : L;Ad@ < M�^_J 8 [J"CYH � [J�J�L%^�� J�pjL 8m: ?�LYAD@ < ^_J�?�@ <K<9: ADC;C :=< ?�J|C��OJ"HKX=J < L��J�L 8 J
H_LYADldARC_[J�J|Ci�: ^_J|C � < CW^Q[J"?�ADCYAD@ <K< J"ldlDJ"C"q! �PjH�J�L k @ 8 LYJ 8 �  �PjHª���Fµ¹¶��DM����	���jM
 �PjH]J�L k @ 8 L;J 8 M g=o=oIg �: ^_@B�_LYJ < LiH < J : �K� 8 @j?mP9J��KAD�KlDAd@ � [J�L 8 ARGIHKJ���@=H 8 ^�[J�L;J"?sL;J 8 ^_J|Ci@=�K��@ 8 LYH < AZLK[J"CWLYJ|?mP < @=lD@ U ADGIHKJ|C
�: � :$8 LYA 8 ^_J"CiA < u�@ 8;��: L;Ad@ < C
?�@ < ?�H 8;8 J < LYADJ�lDldJ|C 8 J"ldJ"X¦[J�J"C�^ :=< C�^_J|C
^_@_?�H � J < LmC¿[J�lDJ"?�L 8 @ < ARGIHKJ"C"q

e  #" f a¦b a



E : ?�GIHKJ < J�LFJ�L : l¤q

T�J"C�L 8m: X : H_p�^_J�T�J < L � T�J < L%���3µ$¶��DM ����� ��� ?�@ < CSL;AZL;HKJ�H < : H_L 8 J�J�p_J � �KlDJ�^�� : �K�9ldAR? : LYAD@ < ^_J|C
LYJ"?mP < ADGIHKJ|C3^_J�u�@=HKADldlDJ
^_J�LYJ�pIL;J"C�J < A < L;J�lDldA U J < ?�J¿[J|?�@ < @ � ADGIHKJBM_^ :$< C�lDJ"GIHKJ"l�^_J"C : l U @ 8 AdLYP � J|C
^�� J�pjL 8m: ?sL;Ad@ < ^_J � @=LYAduºC�C_[J|GIHKJ < LYADJ�lRC�u 8 [J|GBH9J < L;C � ° U=8m: � : lOJ�L+` 8 AD¥ :$< L"M������ � � CYJ 8 X=J < L��: ^�[J"?�J"ldJ 8
^_J < @BHKX=J"ldlDJ"C%LYJ < ^ :=< ?�J|C�^ :=< C�H < J]� : CYJ�^_J]^_@ <9< [J�J|C%^_J]� 8 J�XBJ�L;C�?mPKJ�� f��3\ q�T�J]� 8 A < ?�Ad��J
?�@ < C!ARCSL;J��: @=�9CYJ 8 X=J 8 ^_J|C3C_[J|GIHKJ < ?�J"CQ^_J � @=L;C3C!H 8 H < J+�3[J 8 Ad@_^_J�^_J+LYJ � �9CF^KJWu :�>?�@ < �:�8 J��3[J 8 J 8
?�J�lDlDJ"CWGIHKA*^_J�XjADJ <K< J < L+H <1� @=LYAdu�u 8 [J|GIHKJ < L : ld@ 8 CFGIH�� J�lDldJ|C < J�l¤�![J�L : ADJ < LW� : CFA < AdLYA : lDJ � J < L"q � J� �J � J=M ��: ARCF^ :$< C3ldJ�? : ^ 8 J�^KJ
l : ^�[J�LYJ|?sLYAD@ < J�LW^_H1CYHKADXIA�^KJ+L;P��J � J|C
«��O¼;���º�������v�m���¤�º¼$���K�Yµ¹²
�
	$���I¾���¬sM eW: § :$8m:$��:=< ���3µ¹¶�� � e5: § :=8;:=��:=< J�L#" :=< M g$oBo � � H_L;AdlDARC!J < L5^_J|C 8 [J"CYJ : HKp�^KJ < J�H 8 @ < J|C
�O@BH 8 ^�[J|?�@BHKX 8 A 8 ^_J"C5LYJ < ^ :$< ?�J"C��: � :=8 L;A 8 ^KJ%� : C!J|C5^_J�L;J�pjLYJ|C�q � :=< CFL;@=H9C+?�J|C5J�p_J � �9ldJ|C�MOldJ|C
LYJ"?mP < ADGIHKJ|C&^_J3u�@BHKAdlDlDJW^_JFL;J�pjLYJ|C&C!@ < L&� 8 A < ?�Ad� : ldJ � J < L&J � �KlD@¹�¦[J�J|C��O@BH 8 J�pjL 8;: A 8 J=M9�: � :=8 L;A 8 ^_JU=8 @BC�XB@=lDH � J"C*^_J3^_@ <K< [J�J|C�M�^_J"C*A < u�@ 8;��: L;Ad@ < C)HKLYADldJ|C~J�L�u 8 [J|GIHKJ < LYJ|C�@BH%J < ?�@ 8 J=M|��@=H 8 AR^_J < LYA � J 8
?�J�lDlDJ"CFGIHKA)CYJ 8;: �K�O@ 8 L;J < L%�: H < C!H § J�LW^_@ <9< [J=qO¯ 8 M_H < ^_J|C3J < § J"H_p]^_J
l : X=J"AdlDlDJiC;?�ADJ < L;A � GIHKJiJ�L
LYJ"?mP < ADGIHKJBMOJ�L��9ldH9C U [J < [J 8;: ldJ � J < L5^_J�lt� A < LYJ"ldlDA U J < ?�Jª[J"?�@ < @ � ARGIHKJ=M 8 [J|C!AR^_J�^ :=< C+l : ^�[J�LYJ"?�LYAD@ <
^�� A < u�@ 8Y��: L;Ad@ < C < @BHKX=J"ldlDJ"C�J�L&A <O: L!L;J < ^KHKJ"C"q � JFLYJ"ldlDJ"C&A < u�@ 8Y��: LYAD@ < C"M=GIH : lDA � [J�J|C�^�� : ADldlDJ�H 8 C�� :=8
ldJ|CFX=J"AdlDldJ"H 8 CF^_J%CYA UB<9: H_p�u : AD�KldJ|C�M < � : �K� :=8;: ADC;C!J < LF^K@ < ?i� : CFJ <�U [J < [J 8m: l : X=J"?�H < J
u 8 [J"GIHKJ < ?�J
[J�lDJ�X¦[J�JBq � JF?�JQu : AdL"M¹lDJ"C : l U @ 8 AdLYP � J|C~^�� J�pjL 8;: ?sLYAD@ < ^_J � @=LYAduºC�C_[J|GIHKJ < LYADJ�lRC)u 8 [J|GIHKJ < L;C"M|J � �KlD@¹�¦[J"C
P : �KAdLYH9J�lDldJ � J < L+J < u�@=HKADlDldJ�^_J�^K@ <K< [J�J"C"MOCYJ � �KlDJ < L+A <9: �9� 8 @B� 8 A�[J|C5^ :=< CWlDJ�? : ^ 8 J%^KJ�l : XBJ�ADldlDJ
�KHKARCYGIHKJBMj?�@ ��� JildJ"H 83< @ � lt� A < ^KADGIHKJBM_AdlRC3C�� A < LK[J 8 J"C;C!J < L : HKp�A < u�@ 8Y��: LYAD@ < C3GIHKA : �9� :$8m: ARCYCYJ < L
u 8 [J|GIHKJ ��� J < L¦^ :=< C&H < J5� : CYJW^_J+^_@ <K< [J�J|C�qIN+� J"C!L¦X 8m: ARC!J � �Kl : �KlDJ � J < L&H < JW^_J|C 8m: ARC!@ < C�� 8 A < a
?�AD� : lDJ"C3��@=H 8 l : GBH9J�lDldJilDJ"CFlD@ U AD?�AdJ"lDCF?�@ ��� J 8 ?�A : H_p 8 [J"�O@ < ^_J < L ��: l : ?sL;HKJ�lDldJ � J < L��: l¤� : LYLYJ < L;J
^_J"C3XBJ�ADldlDJ�H 8 C"q
k�:=8 L :$< LQ^_J�?�J�?�@ < CSL : L"MIH < ?�J 8 L : A <�< @ � � 8 J+^_J 8 J"?mP9J 8 ?mPKJ"C&CYJ+CY@ < LQu�@j? : lDADCK[J"J"C¦CYH 8 ?�JiGBH9A

J"C!L : �K��J�l�[J�����������������9���Yµ$�Y��M9������¼$� ��µ$�¤�º¼$�1����µ$�¤�c�������9�W@=H�J < ?�@ 8 Ji������������������¤¾I���O�¤MIC!J"ld@ < ldJ|C: H_L;J�H 8 C�qj°5A < CYA¤M � H < ���Qµ$¶�� � � H < J�L f CYPKA��"HK¥ : M g=o=o � � @ < LQ� 8 @=��@BC_[J5H < C!�_C!L"�J � J+^_Ji^�[J�LYJ"?�LYAD@ <
^_J�L;P��J � J|Cª[J � J 8;U J < LmC�q�NQJ]CY�_CSL"�J � J�@B�9CYJ 8 X=J�lDJ"C�?mP :=<KU J � J < L;C�GBH9A�A < LYJ 8 XjADJ <K< J < L�CYH 8 H <
J < CYJ � �KldJ+^_JWCYAZL;J"C ® J"��J�L|MBADl 8 J����J 8 JFldJ|C � @$LmC : �K� :$8m: ARC;C :=< L&^ :=< C&lDJ"C¦� :$U J"C � @_^_A � [J"J"C���@=H 8
L 8 @=HKXBJ 8 lDJ"C
L;P��J � J|C¨[J � J 8YU J < L;C"q*NQJ"�OJ < ^ :$< L|M)J < � 8 @_?�[J"^ :=< L : A < CYAtM~?�J�C!�_C!L"�J � J < J��OJ 8Y� J�L
� : C�^KJ,L 8 @=H9X=J 8 H < J,A < u�@ 8;��: L;Ad@ < A <9: L!L;J < ^_H9J CYH 8 H < CYAdLYJ ® J�� ^��J"C�l : � 8 J � At�J 8 J1XjARC!AdLYJBq\,: LmC!H � H 8m: ����µ¹¶ � � \¿: L;CYH � H 8;: ����µ$¶��DM g=o=o � � @ < L [J UI: lDJ � J < L�^�[J"X=J"ld@B�K�3[J1H < C!�_C!L"�J � J ^_J8 J|?mPKJ 8 ?mPKJ1^_J1L;P��J � J|C [J � J 8YU J < L;C�J < L 8 J,^KJ"C�?�@ ��� H <9: H_LK[J"C ® J��)q�°W� 8 �J"C : X=@BA 8 ?�@ < C!L 8 HKAdL
� :$8 ?�l : C;C!A � ? : LYAD@ < ^KJ"C�?�@ ��� H <9: H_LK[J|C%?�@ � �O@IC_[J�J"C�^_J � J � � 8 J"C : � :=< L%ldJ|C � �J � J"C�?�J < L 8 J|C
^�� A < LK[J 8 �J�L"MOldJ�CY�jC!L"�J � J :$<O: lD�jCYJ%J�L�XjARC!H : lDADCYJ%lDJ"Ci?�@=av?�AZL : L;Ad@ < CWJ < L 8 J�^_J|C+� :$U J|C ® J�� �: lt� : AR^_J
^_J�lt� : l U @ 8 AZL;P � J�����·��3�Yµ;��� � ¯+P9C : � : ���3µ$¶��DM����	� � � q�T)J"C3L;P��J � J|C][J � J 8YU J < L;CF?�@ 8;8 J|C!��@ < ^_J < L: lD@ 8 C : HKp�� :$U J|C ® J�� A < LK[J 8 J"C;C :=< L��KldHOC!ADJ�H 8 C�?�@ ��� H <9: H_LK[J|C�q*T : u : AD�KldJ|CYCYJ�^KJ]?�J]CY�_CSL"�J � J
J"C!L�GIH�� ADlWC!H9�K�O@IC!J,GIHKJ,^KJ�LYJ�lDlDJ"C�?�@ ��� H <O: H_LK[J"C��KHKARC;C!J < L1�J�L 8 J1^Q[J � < AdJ|C�J�L�GIHKJ1lDJ"C�� :$U J|C
?�@ < C!AR^�[J 8 [J"J"C¦�KHKARCYCYJ < LFldJ"H 8 �J�L 8 J : L!L 8 AD�KH3[J"J"C"qk ldHOC 8 [J"?�J ��� J < L"M�^_J"C�L 8m: X : H_p @ < L���@ 8 LK[J C!H 8 l : ^�[J�LYJ"?�LYAD@ < ^�� A < u�@ 8;��: LYAD@ < < @=HKXBJ�lDldJBM< @$L :$��� J < L�^ :$< C�lDJ1? : ^ 8 J�^_J1l : ?�@ � �3[J�LYAdLYAD@ < �"!$#�%'&$q \,: ADC"M�ldJ,?�@ 8 �KH9C�� 8 @=��@BC_[J���@=H 8
�(!)#�%+*-,.,0/ J"C!LW?�@ � ��@BC_[J
^_J��KP 8;: C!J|C3J�L < @ < ^_JiLYJ�pIL;J"C"q � J
�KlDH9C�MOl : lDARCSL;J�^_J"C+^_@_?�H � J < LmC
u�@=H 8;< ARC&J"C!L¦L 8 A�[J"JF� :$8 @ 8 ^ 8 J+?mP 8 @ < @=lD@ U ADGIHKJBq$°5A < CYA¤MIldJ+� 8 @=�Kl¤�J � JF��@BC_[J 8 J�XjADJ < L¦�KlDH_L��@=Li�: ?mPKJ 8 a
?mPKJ 8 ^_J"C < @BHKX=J : H_p�^_@_?�H � J < L;C3^ :$< CQlDJ+LYJ � �9C"q V5< ?�J 8 L : A <�< @ � � 8 J�^_JiCY�jC!L"�J � J"C¦� 8 @B�O@IC_[J"C

13254768689-: ;3;=<><><?2 @�ACB86D2 E3F=GH;
BI90J�JDKI40;=6IJ�BL6IBM;=6IN�6
O�25PQJRKM4HS5TCTCJD@�E3JVUI@HF=G7J�T 6XWYNHJZ6IJ�KZ6IACF3@�[VJ�BL6�S59�9�S5\I]^90F3]H\_T`S$9H\IJ�aRAcbJ�\IJ?deF3ACB_TCF3\IB_NHJRT`S$K�F3@�d=fJ�\8JD@�KDJhgji>kml

O3n3n3O�2 PQJ�B�KDF3aRao]H@HACKDS
68ACF3@HBp9H\�fJ�BIJ�@�6�fJ�J�BhbS�KDJZ6L6IJ�KDF3@�d=fJ�\IJ�@HK�J?JZ6_S5]�qrB8]HA G3S5@768JDBpBIF3@76sNHACB89 F3@�ACtHTCJ�B�bSRTcu S5NH\IJ�B8BIJ
476L6I9-: ;3;=68\IJ�K32 @HACBL6=2 E3FDG

e  #" f a¦b£a



b�pjL 8m: ?�LYAD@ <�: H_LY@ ��: LYARGIHKJ
^�� A < u�@ 8Y��: LYAD@ < A <9: L!LYLYJ < ^_HKJ��: � :$8 LYA 8 ^_JiL;J�pjLYJ|C

� `j@B�O@ 8 @=©1J�L�� :=8Y��:=< M g$oBo=h � ��J�H9X=J < L : ld@ 8 CiAR^_J < L;A � J 8 H < J��KP 8m: CYJ��OJ 8 L;A < J < LYJ�J < l : ?�@ � a
� :$8m:$< L"M : H � @¹�=J < ^�� H < ? 8 AdL"�J 8 Ji^KJ%C!A � Adl :$8 AdLK[JBM~�: ?�J"ldlDJ"C+GBH9A)l : � 8 [J"?$�J"^_J < L�J�L��: ?�J"ldlDJ"C+GIHKA)l :
C!HKADX=J < L%^ :$< C%ldJ�?�@ 8 �KH9C��~?�J�GBH9A < � J"C!L%� : C 8 [J : ldARC : �KlDJ���@=H 8 ldJ�L 8m: AdLYJ � J < L�^_J�� :=< GIHKJ"C�^_J
LYJ�pjL;J"C3A < LK[J UB8;: H_p�CY?�AdJ < LYA � GIHKJ"C"q

� ���0%&¼��W�9µ¹�Y�+^�[J"X=J�lD@=�9��[J�� :=8 T)AdH1���*µ¹¶ � � T�ADHª���Fµ¹¶��DM g$o=o � � J"C!L�� 8 @B� : �KlDJ � J < L*ldJFCY�_CSL"�J � J
C!J 8;: �K� 8 @j?mP :$< L¦lDJ��9ldH9C3^_J < @IC¦L 8;: X : H_p�q f l�C"� :=U AdL�^�� H < C!�_C!L"�J � J+^_J"C!LYA < [J��: l : XBJ�ADldlDJi?�@ < ?�H 8 a8 J < L;AdJ"ldlDJ=q~°5� 8 �J"C
GIHKJ�l¤� H_LYADlDADC : L;J�H 8%: AZL�A < ^KADGIH3[J�lDJ"C : ^ 8 J"C;C!J|C�«¹�m!W³�¬
^KJ�� :$U J"C ® J�� ^_J�C!J|C
?�@ < ?�H 8;8 J < L;C"M � ��� %�¼ �5�9µ¹�;�
J"C!L�? : � : �KlDJW^_J+L 8 @=HKXBJ 8 lDJ"CQ� :=U J"CQ?�@ < L;J <9:=< LQ^_J"C�A < u�@ 8;��: L;Ad@ < C
A <9: L!L;J < ^_H9J"C
� :=8�8m: �K��@ 8 L��: ?�J"ldlDJ"C � U H 8m:$< L�CYH 8 CY@ < � 8 @=� 8 J�C!AdLYJBq~T)J�? :$8m: ?�L"�J 8 J�A <9: LYLYJ < ^_H
^�� H < Ji� :$U J ® J���J"C!L�[J�X : lDH3[J��: lt� : AD^KJi^�� H < J � J|C!H 8 J�� : C_[J�J�C!H 8 lDJi� :$8m: ^KA UB� J " 7 q f � 7 MjLY@=HKL
?�@ ��� JildJ|C � J"CYH 8 J|CFGIHKJ < @=HOC3� 8 @B�O@IC!@ < C3^ :$< CF?�J�L :=8 L;AD?�ldJBq
T¦� :=8 ?mP9AZL;J"?sL;H 8 J U ld@B� : lDJ,^_H�CY�_CSL"�J � J : H_L;@ ��: L;ADGIHKJ,^KJ1X=J�ADlDldJ�L;J"?mP < @Bld@ U ARGIHKJ,GIHKJ < @=HOC: X=@ < C¦^�[J"X=J"ld@B�K�3[J5J|CSLF^�[J|? 8 AZL;J+^ :=< C�l : CYJ"?sL;Ad@ < CYHKADX :=< LYJ=MjL :$< ^KADC3GIHKJ�ldJ|C�^KAZ©W[J 8 J < L;J"C � J"CYH 8 J|C

^�� J�pjL 8m: ?sL;Ad@ < ^�� A < u�@ 8Y��: LYAD@ < A <9: LYLYJ < ^_HKJ��: � :=8 L;A 8 ^_JWL;J�pjLYJ|CQCY@ < L3^Q[J � < AdJ|C¦^ :=< CQl : L 8 @BADCYA¤�J � J
C!J|?sLYAD@ < qO 5@BH9C+� 8 [J"CYJ < LY@ < C5^ :=< C5l : GIH : L 8 A¤�J � J�C!J|?sLYAD@ < ldJ|C 8 [J"CYHKldL : L;C5^_J|CWJ�p_��[J 8 A � J < L : L;Ad@ < C
?�@ < ^_HKAdLYJ"C : X=J|?F?mP : ?�H < J�^_J+?�J"C � J|C!H 8 J|C¦CYH 8 H < JW� : C!J�^_J 8 [J|C!H � [J|C&^�� :$8 LYAR?�lDJ"CQCY?�AdJ < L;A � GBH9J"C"M: X :=< L�^_J�?�@ < ?�lDH 8 J�^ :=< C�l : ^_J 8Y< At�J 8 J%CYJ"?�LYAD@ < M�CYH 8 ldJ|C��OJ 8 CY�OJ|?sL;AdXBJ"C+@=HKXBJ 8 LYJ"C+� :=8 ?�J�LYLYJ 8 J�a
?mPKJ 8 ?mPKJ=q

� � � 4
	�4)�F-�W�'���2���3� / �5	��*�W�� �"���5�

� :$< CQlDJi? : ^ 8 J�^_Jil : X=J"AdlDldJWLYJ|?mP < @=lD@ U ADGIHKJBM < @=H9C : X=@ < C¦^�[J�XBJ�lD@=�K�3[J5ldJiCY�jC!L"�J � J,�*���;�s�9�m��²
�v�m���1�������%GIHKA�XjARC!J��: J�pjL 8m: A 8 JBMI^_Ji?�@ 8 �9H9C3^_@_?�H � J < L : A 8 J|C�Mj^_J"C3^_@_?�H � J < L;C3��J 8 LYA < J < LmCQ��@=H 8
ldJ3X=J"AdlDlDJ�H 8 J < ?�JFCYJ < C�GIH�� ADlDC*L 8;: AZL;J < L&^_JFC!H § J�L;C § H9C;GIHKJFlc�: A <9: LYLYJ < ^_H9C�J�L�A < ?�@ <K< H9C�^KJ3?�J�lDHKAdav?�A
J�L"M��KlDH9C5l :$8;U J � J < L"M�^_J%l : ?�@ ��� H <9: H_LK[J%C!�3[J"?�A : ldARC_[J�Ji^ :$< C+lDJ%^_@ ��: A < J�?�@ < C!AR^�[J 8 [J=q � J��KlDH9C"M
ldJiC!�_C!L"�J � J+^_@BAZL3� 8 J < ^ 8 J�J < ?�@ � �_L;J�J�p_�KldAR?�AdLYJ � J < L�l : ^_J ��:$< ^_J
^_H�XBJ�ADldlDJ�H 8 L;@=H_LFJ <�< J�ldHKA
A � ��@BC :$< L&� : C¦H < JWu�@ 8 LYJ5� :=8 L;AD?�Ad� : LYAD@ < q 7 A <9: ldJ � J < L"MIH <�: CY��J"?sLQA � ��@ 8 L :$< LQGIHKJ < @=HOC : X=@ < C
C!@BHKP : AdLK[J�?�@ < u�[J 8 J 8 �:i< @$L 8 J5CY�_CSL"�J � J3J"C!L¦GIH�� ADl < J5C!@BAZL&� : C&^�[J|^_A�[Ji�: H < ^_@ ��: A < JF@BH1�: H < CYH § J�L
� :$8 LYAR?�HKlDADJ 8 q
NQ@ � �_LYJ�LYJ < H¨^_J�?�J"C�@=� § J"?sL;AZuºC"M < @BH9Ci� 8 @=��@BCY@ < C�H < C!�_C!L"�J � J :=8 L;AD?�HKl�[J : HKLY@=H 8 ^KJ��KldHKa

C!ADJ�H 8 C � @j^KHKldJ|C�M 8 J"� 8 [J"CYJ < LK[JW� :$8 l : � U H 8 J �=q

����� ���������� ��� � �!�#"$�#%&�(')�#*+'),-%.% ����#*
� :$< C%H < � 8 J � AdJ 8 L;J � �9C"M~lDJ 8 J"CY��@ < C : �KlDJ�^_J]l : ?�J�lDlDHKldJ�^_J�X=J�ADlDldJ]C!�3[J"?�A � J�CYJ"C%�OJ|C!@BA < C

J < � 8 @B�O@IC :=< L3GIHKJ�lRGIHKJ"CF^_@_?�H � J < L;C3^_J 8 [J�u�[J 8 J < ?�JBq � :$< C�l : C!HKAdLYJi^_J
?�J�L :$8 LYAR?�lDJ=Mjl¤� J < C!J � �KlDJ
^_J�?�J|C%^_@_?�H � J < L;C�CYJ 8m:�< @$LK[J0/ J�L21 /01)^Q[J"CYA U=< J 8;: ldJ"H 8�< @ � � 8 J=q � :=< C�l : � 8m: LYARGIHKJ=M)J < L 8 J
^_AZp�J�L�XjA <KU L�^_@_?�H � J < L;C�^_@=ADX=J < L+C!HK� 8 J���@=H 8 ?�AD�KlDJ 8 ldJ�^_@ ��: A < J�^_J�l : X=J"AdlDlDJ=qOT)J�CY�_CSL"�J � J
^_@=AdL¦J < C!HKAdLYJ+?�@ < C!HKldLYJ 8 ^_J|C < @BHKX=J : H_p�^_@_?�H � J < LmC¦^ :=< C¦^_ADX=J 8 C¦?�@ 8 �KH9C+�: C : ^KADCY�O@IC!AdLYAD@ <�: � <
^�� � 8 J|?mPKJ 8 ?mPKJ 8 lDJ"CiA < u�@ 8;��: LYAD@ < CiA <9: L!L;J < ^_H9J"C"q � :=< C
l : CYHKAdLYJ03 ^�[J|C!A U=< J 8;: l¤� J < CYJ � �KlDJ�^_J
?�J"C < @=HKXBJ : H_p¨^_@_?�H � J < L;C�J�L41 351~C!@ < ? :$8 ^_A <9: ltq~T)J"C
J < CYJ � �9ldJ|C6/ J�L73 ^K@=ADX=J < L�J < C!H9AZL;J
C!HK�9A 8 H < � 8 [J�a¤L 8;: AZL;J � J < L|qOT�J � @j^KHKldJ�?�@ <�>?�H �: ?�J�LiJ�©�J�L
?�@ � ��@ 8 LYJ�H < ?�J 8 L : A <,< @ � � 8 J�^_J
L 8m: AdLYJ � J < LmC+?�l : CYCYARGBH9J"CWLYJ�lRC
GIH�� H <¿< J�L!L;@¹� :$U J%��@=H 8 [J"ldA � A < J 8 ldJ|C,[J�l�[J � J < LmC < @ < ��J 8 LYA < J < LmC
^_J"CQ^_@_?�H � J < LmC+«ºld@ U @9MBH 8 l¤MI� : lDARC!J|C�MOqdqDq ¬�MBH < J :=<9: lD�_C!J � @ 8 �KP9@=lD@ U ARGIHKJ5^_J|C � @$LmC¦^_J|C¦�9P 8;: C!J|C

e  #" f a¦b a



E : ?�GIHKJ < J�LFJ�L : l¤q

Ensemble R des documents de
référence proposés par le veilleur

Corpus N
de nouveaux documents

Ensemble R des documents de
référence sous forme vectorielle

....

Sous ensemble S
des documents de N

similaires aux documents
de référence R

Documents présentant
un caractère inattendu

+
Termes ou

séquences de termes
inattendus

PRETRAITEMENT

PRETRAITEMENT

SIMILARITE

Corpus N
de nouveaux documents
sous forme vectorielle

INATTENDU
....

������� ���]´+�Y�5�j���c�m���I�_�Y�����]½s·�½m�-������,�~���Y���9�;���c�;�¹�1�������

J�pjL 8m: AdLYJ|C�J�L&l : C!HK�9� 8 J|CYCYAD@ < ^_J"C � @$LmC�XjAD^KJ"C"q 7 A <9: ldJ � J < L"M=?mP : GIHKJ5^_@_?�H � J < L&J"C!L 8 J"� 8 [J"CYJ < LK[J
?�l : C;C!ARGIHKJ � J < L�C!@BH9C�u�@ 8;� J]X=J|?sL;@ 8 AdJ"ldlDJ=q�T�J�^_@_?�H � J < L
	��]J|CSL : A < CYA5?�@ < C!AR^�[J 8 [J�?�@ ��� J]H <
J < CYJ � �KldJ�^_J � @=L;CQA < ^KJ�pQ[J"C���)@��H�?mP : GBH9J � @$L�A < ^KJ�pQ[JWJ|CSL�J < u : AZL3H <�� @=L�^_H]^_@_?�H � J < L�	 � qV5< A < ^_J�p 8 [J�u|[J 8 J < ?�JWlDJ"C�� � @=L;C� ���  &���������� �� 8 J < ?�@ < L 8 [J"C�^ :$< C3l¤� J < CYJ � �KlDJi^KJ"C5^_@_?�H � J < L;C"qNQP : GIHKJ�^K@j?�H � J < LiJ"C!L 8 J�� 8 [J"CYJ < LK[Ji� :$8 H < XBJ"?�LYJ�H 8 ^_J��O@BAD^9C��	 ��� «�� ��� � � � &�� � ��������� � � � � ¬@��H!��� � � 8 J"� 8 [J"CYJ < LYJ+ldJ
��@=AR^KC5^KH � @=L"���^ :$< C3lDJ�^_@_?�H � J < L#	 � qO`_A�ldJ � @=L"�� < � : �K� :=8;: � AZL3� : C^ :$< C�lDJ�^K@j?�H � J < L"	 � : lD@ 8 C�� � � ��� o q k @BH 8 [J�X : lDHKJ 8 lDJ���@=AR^KCF^�� H <]� @$LF^ :$< C3H < ^_@_?�H � J < L< @=H9C3HKLYADldARC!@ < C3l : u�@ 8Y� HKlDJi?�l : CYCYARGBH9J�" 7 q f � 7 � ` : ldLY@ < J�L \ ?%$�ADldltM���� � h � q

" 7 « ")J 8Y� 7K8 J"GIHKJ < ?��K¬W?�@ 8;8 J"CY�O@ < ^ª�: l : u 8 [J"GIHKJ < ?�J 8 J�l : L;AdXBJ�^_H � @$L���¦^ :=< C+H < ^_@_?�HKa� J < L 	���^Q[J � < AdJi� :=8 
'&(� � �#�

& � � ��!)+*-,.&/, � �
@��H0& � � �i^�[J"CYA UB< J5l : u 8 [J|GBH9J < ?�J+^_H � @$L� � ^ :$< C�lDJ�^_@_?�H � J < L"	(�=q k lDH9C�lDJ � @$L  � J"C!L�u 8 [J|GIHKJ < L^ :$< C3lDJ
^_@_?�H � J < L#	��=MK�KlDH9C '& � � �iJ"C!L][J�lDJ�XQ[JBqf � 7 « fc< X=J 8 CYJ � @_?�H � J < L 798 J|GBH9J < ?��_¬~J|CSL�H < J � J|C!H 8 JF^_H��O@BHKX=@BA 8 ^_ARCY? 8 A � A <O:$< L&^_H � @=L
���^Q[J � < AdJi� :=8 

1 	2&(� � lD@ U &
33	
4 �65 �

@��H 33	�J"C!L5ldJ < @ � � 8 Ji^_J�^_@_?�H � J < L;C�L 8m: AdLK[J"C�J�L 4 ��lDJ < @ � � 8 Ji^KJi^K@j?�H � J < L;CW?�@ < L;J <9:=< LFlDJ� @=L���!q k ldHOC&lDJ � @$L7��)J|CSL 8;:=8 J+^ :$< CQlt� J < C!J � �KlDJ+^KJ"C�^_@_?�H � J < LmC�MI�KlDH9C 1 	2&(�~J"C!L�[J"ldJ"X¦[J=q � :$< C
l : � 8m: L;ADGIHKJBM f � 7 J"C!LW? : lR?�H9l�[J"J�CYA � �9ldJ � J < L5� :$8 

1 	2& � � lD@ U 33	4 �
T)J%��@=AR^KC"� � � � ^�� H <,� @$L���¦^ :=< C+H < ^_@_?�H � J < L�	 � J"C!L : lD@ 8 CF@=�KLYJ < H,J < ?�@ � �KA <9:=< L+ldJ|C^_J�H_p]? 8 AZL"�J 8 J"C�� 8 [J"?�[J"^KJ < L;C�

� � � ��� '&�� � �98 1 	2&(�

e  #" f a¦b£a



b�pjL 8m: ?�LYAD@ <�: H_LY@ ��: LYARGIHKJ
^�� A < u�@ 8Y��: LYAD@ < A <9: L!LYLYJ < ^_HKJ��: � :$8 LYA 8 ^_JiL;J�pjLYJ|C

NQJW��@=AR^KC¦J|CSLF^�� : H_L :$< LQ�9ldH9C�[J"ldJ"X¦[J5GIHKJ+lDJ � @=L7��~J"C!LQu 8 [J|GBH9J < LQ^ :=< C¦lDJi^_@_?�H � J < L 	 � J�L 8m:$8 J
^ :$< C3lDJ"C : H_L 8 J"CF^K@j?�H � J < L;C"q
��� � � �����)� � ����� '�� '�,�����"$�#%&��*(* � " �	��� ��� �#*
T)JW�KHKL�^_H]C!J|?�@ < ^ � @_^_H9ldJ+J"C!L�^�� J�pjL 8m: A 8 JW^_JWl : � : C!J 3 ^_J < @=HKXBJ : HKp�^_@_?�H � J < L;C"MI?�J�H_p

GBH9A3CY@ < L�ldJ��KlDH9C�CYA � ADl : A 8 J"C : H_p ^_@_?�H � J < LmC�^_J 8 [J�u|[J 8 J < ?�J / u�@BH 8Y< ADC�� :=8 ldJ]X=J"AdlDldJ"H 8 q�T :
C!A � Adl :$8 AZLK[J�
 ��%J < L 8 J+H <�< @BHKX=J : H�^_@_?�H � J < L"	(���430J�LFH < ^_@_?�H � J < L5^_J 8 [J�u�[J 8 J < ?�J"	����4/
J"C!L%[J UB: ldJ+�: l : ^_ARC!L :$< ?�JF^_H]�m¼¹½m���(�j½sM$?�@=H 8;:=��� J < L*J � �KlD@¹�¦[J�J�^ :$< C*lDJ"C�CY�jC!L"�J � J"C*^_J 8 J|?mPKJ 8 ?mPKJ
^�� A < u�@ 8Y��: L;Ad@ < qOb¦ldlDJ�J|CSL1[J UB: ldJ : H¿?�@IC!A < H9C5^_J�l¤� :$<9U lDJ
u�@ 8;� [J
� :$8 ldJ|CWXBJ"?�LYJ�H 8 C 8 J�� 8 [J|C!J < L :$< L
?�J"CF^K@j?�H � J < L;C�


 �� � �	 ��� �	 �
1 �� 1 8 1 �� 1

@��H
�	 ��� �	 � ���

�
��� � �98 � � � �

1 �� 1 ��� �
��� ��� � � &� � �

NQ@ ��� J 8 AdJ <,< J UB:$8m:$< L;AZL+GIH�� H < < @=HKXBJ : H,^_@_?�H � J < L 	 � � 3ªM�L 8 �J"C+C!A � Adl : A 8 J]�: H < ^_J|C
^_@_?�H � J < LmCW^_J 8 [J�u|[J 8 J < ?�J=MjlDJ%C!J 8;:�: H9C;C!A)^KJ"C : H_L 8 J"C"M < @=H9C5? : lR?�HKlD@ < CFl : C!A � Adl :$8 AZLK[J � @¹�=J <K< J
��
^_H < @=H9X=J : H�^_@_?�H � J < L#	(��� 3 : XBJ"?�lt� J < C!J � �KlDJ
^_J"CF^K@j?�H � J < L;CW^_J 8 [J�u�[J 8 J < ?�J�/ � :$8 


 �#� �
1 /01�� � ��� � � 
 ��

°5A < C!AtM�
 � C!J 8;: [J"ldJ"X¦[J�J�C!A�	 � J"C!L U lD@=� : lDJ � J < L
� 8 @j?mP9J�^KJ"C%^K@j?�H � J < L;C%^_J 8 [J�u�[J 8 J < ?�J�L :=< ^_ARC
GBH)� J"ldlDJ
C!J 8;: u : AD�KlDJ�C!A 	 � J"C!LFCYJ�H9ldJ � J < L5� 8 @_?mPKJi^_J�GIHKJ"lDGIHKJ|C3H < C"q
°W� 8 �J"C : XB@=A 8 ?�l : C;C_[Ji� :=8 @ 8 ^ 8 J�^�[J|? 8 @=ARCYC :$< LF^_J%CYA � ADl :=8 AdLK[J � @¹�=J <K< J
lDJ"C < @=HKXBJ : HKp]^_@_?�HKa� J < L;C"M9H < CY@=HOC5J < C!J � �KlDJ�!£J|CSL�J�pjL 8m: AdL+^_J73ªq f l*J"C!L�?�@ � ��@BC_[J�^_J"C < @=H9X=J : H_p1^_@_?�H � J < LmC

ldJ|CW�KlDH9C+� 8 @j?mP9J"C�^_J�?�J�H_p�u�@=H 8Y< ARC�?�@ ��� J 8 [J�u|[J 8 J < ?�J
� :$8 lDJ%X=J"AdlDlDJ�H 8 q�T)J < @ � � 8 J%^_J�^_@_?�HKa� J < L;C�C!A � Adl : A 8 J|C%J�pjL 8m: AdL;C�J"C!L�?mPK@BADCYA : H XjH ^KJ�l : lDARCSL;J]^_J|C�L;AZL 8 J|C�^_J"C�^_@_?�H � J < L;C��ADl < J
^_@=AdL¦� : C3�J�L 8 J5L 8 @=��u : AD�KlDJW��@=H 8Q< J5� : C�[J"? :$8 LYJ 8 ^_J"CQ^_@_?�H � J < LmC¦?�@ < LYJ <9:$< L¦^_J|C¦A < u�@ 8;��: L;Ad@ < C
A <9: L!L;J < ^_H9J"C"M < A�L 8 @B��[J"ldJ"X¦[JW��@=H 8W< J
� : CF?�@ < CYJ 8 X=J 8 ^KJ"C5^_@_?�H � J < L;CFP9@ 8 C�CYH § J�L"q f l)�O@BH 8Y8m: AdL: H9C;C!A��J�L 8 J � pQ[J+� :$8 H <1: �9� 8 J < LYARCYC :$U JW� 8 [J : l : �KlDJ 8 [J : ldARC_[JWCYH 8 H < [J"?mP :$< LYADldlD@ < ^_H1?�@ 8 �KHOC�q
���#" � �����)� � ����� '%$ � %'& , � " � � � ,-% � % � � �!�#%�'��)�
T)J � @j^KHKldJ,^KJ 8 J|?mPKJ 8 ?mPKJ�^�� A < u�@ 8Y��: L;Ad@ < A <9: L!LYJ < ^_HKJ ?�@ < CSL;AZL;HKJ1ldJ,?�@jJ�H 8 ^_H CY�_CSL"�J � J

�~���;���K�m���v�m�¹���������]J�L�l : � :=8 L;AdJ�l : �KlDH9C%@ 8 A U A <9: ldJ�^KJ�?�J�L 8;: X : Adltq�T&� @=� § J|?sL;AZuW^_J�?�J � @_^_HKlDJ
J"C!L"MjJ < J�©�J�L"MK^KJ 8 J"?mPKJ 8 ?mP9J 8 lDJ"C3^_@_?�H � J < L;C3^_J�! ?�@ < LYJ <9:$< L�^KJ"C�A < u�@ 8;��: LYAD@ < CQA <9: LYLYJ < ^_HKJ"C
� :$8�8m: �K��@ 8 LW�: ?�J"ldlDJ"C&?�@ < LYJ < HKJ"C < @ < C!J"HKldJ � J < LQ^ :=< C�lDJ"C&^_@_?�H � J < L;C&^KJ 8 [J�u|[J 8 J < ?�Ji« /
¬ ��: ARC

e  #" f a¦b a



E : ?�GIHKJ < J�LFJ�L : l¤q

: H9C;C!A�^ :$< C¦lDJ"C�^_@_?�H � J < LmCQ^KJ !ªC_[J�lDJ"?�LYAD@ <K< [J"C5�: l¤�S[J�L : ��J5� 8 [J"?�[J"^KJ < LYJBqI¯ 8 MBH < ^K@j?�H � J < L�CYJ 8m:
L 8 �J"CFA <9: L!LYJ < ^_H¨C!A*ldJ|C5L;P��J � J|C+GIH�� ADl : �O@ 8 ^_J < J�CY@ < L�� 8 [J"CYJ < L;C < A*^ :=< C+H < : H_L 8 J%^_@_?�H � J < L
^_J ! < A+^ :$< C�H < ^_@_?�H � J < L]^_J /�q k @BH 8 AR^_J < LYA � J 8 ^_J,L;J�lDldJ|C�A < u�@ 8;��: L;Ad@ < C�MQ?�J � @_^_HKlDJ8 J"�O@IC!J
CYH 8 ^_J < @=HKXBJ�lDldJ|C � J"CYH 8 J|C�MO^Q[J"? 8 AdLYJ|CF^ :$< CFl : CYJ"?�LYAD@ < CYHKAdX :=< L;J=MOJ�L+GIHKA���J�H9X=J < L%�J�L 8 J8;: �K� 8 @j?mP3[J�J|C�^�� : H_L 8 J"CWL 8m: X : H_p�GBH9A*CYJ�CY@ < LWA < LK[J 8 J|CYC_[J"C��: l :�� �J � J�� 8 @=�Kl�[J ��: LYARGIHKJiLYJ"lDC�GIHKJ
?�J�HKp�^_J � NQPKJ 8 � J�L#")@BH9C;C : A < L"M g=o=oBg M�NQPKJ 8 � ���3µ¹¶��DM g$o=oBh � @=H � °���[J=M g$oBo=h � q

�  �W4*�����54 �,� 	F�
���
	��5-�5�����������~�*�W���,��� �Y�1� �1�	5�1���W���

NQA < G � J|C!H 8 J|C�@ < L�[J�LK[J�� 8 @=��@BC_[J�J|C~��@=H 8 [J�X : ldHKJ 8 ldJ5? :$8m: ?�L"�J 8 J�A <O: L!L;J < ^KH�^�� H < ^K@j?�H � J < L"q
"���� � �#*�� � � '���� � ��� � �
T : � 8 J � A¤�J 8 J � J"CYH 8 J
J"C!L+^_A 8 J|?sL;J � J < L5A < C!�9A 8 [J�J
^_H,? 8 AdL"�J 8 J+� 8 @=��@BCK[J�� :$8 T�ADH�M \,: J�L��&H

� T)AdHª���Fµ¹¶ �DM g$oBo � � ��@=H 8&8 J"�3[J 8 J 8 ^KJ"C�� :=U J|C�A <9: L!L;J < ^_H9J"C&^ :=< C�H < CYAdLYJ ® b � q=b¦ldlDJFJ"C!L¦^�[J � < ADJ
� :$8  	 �I« 	��|¬ ��
 ���� �� �� � � � ��: X=J"?=

� �� � � � � �
� ����������� �������� � 
 1 '&(� � ��� '&(� � ��� �
o 
 1 4�/4

@��H 	 � ^Q[J"CYA U=< J]H < ^_@_?�H � J < L�^KJ ! J�L! � lDJ,^_@_?�H � J < L�@B�_LYJ < H£J < ?�@ � �KA <O:$< L�LY@=HOC�ldJ|C^_@_?�H � J < LmCF^_J 8 [J�u�[J 8 J < ?�JW^KJ / : X=J|?WlDJ"CF^K@j?�H � J < L;CWC_[J"ldJ|?sL;Ad@ <K< [J|CQC : H_u 	 �  /#" !$�&% 	 �(' q
T¦� A < ?�@ < X¦[J < ADJ < L)^_J�l :F� J"CYH 8 J�^_JQT)AdH�« 	 �|¬�J"C!L*GIH�� J�lDldJQ� 8 J < ^
l :5� �J � J&X : lDJ�H 8 �O@BH 8 ^_J�H_p� @=L;C#��&J�L ��*) : �K� :=8;: ADC;C :=< L : XBJ"?
^_J|CFu 8 [J"GIHKJ < ?�J|C5^_Ad©W[J 8 J < LYJ|C5^ :$< C5H <1< @BHKX=J : H1^_@_?�H � J < L

	 � � !�^��J"C�lD@ 8 C&GIHKJ5?�J|C � @$LmC < � : �K� :$8m: ARCYCYJ < L�� : C¦^ :$< C+ � « : H_L 8 J � J < LQ^KAZLQ^ :$< C�lDJ"C : H_L 8 J|C^_@_?�H � J < LmCQ^_J�/," !-�.% 	�� ' ¬�qK¯ 8 MIAdl�CYJ 8m: AdL�CY@=HKP : AZL : �KlDJ+^�� @B�_LYJ < A 8 H < J+X : lDJ�H 8 ^�� A <9: LYLYJ < ^_H
� �� � � � � ��@=H 8  � C!H9��[J 8 ADJ�H 8 J��: � �� ) � � � � ? : lD?�HKl�[J�J��O@BH 8  �/) C!A  � J"C!L��KldHOC
u 8 [J"GIHKJ < L�GIHKJ
 �/) ^ :$< C	(�=M < @=L :$��� J < L
^ :$< CWlDJ�? : C+@��H  � ?�@ 8;8 J|C!��@ < ^ �: H <¨� @$LiJ < ?�@ 8 J § :$��: ADC 8 J < ?�@ < L 8 [J=M�? :$8 ADl
L 8m: ^_HKAdL&H <�< @BHKX=J : H�?�@ < ?�J��KL"M : ld@ 8 C�GIHKJ  � )�J"C!L&H <�� @$L ��: lK@ 8 L;PK@ UB8;: �KPKA�[J=q$NQJ�LYLYJ 8 J ��:$8 GIHKJ< @=H9C : ?�@ < ^_HKAdLi�: � 8 @=��@BCYJ 8 J�L��: J�p_�3[J 8 A � J < L;J 8 ^�� : H_L 8 J|C � J"CYH 8 J"C���@=H 8 [J�X : lDHKJ 8 ldJ+? :$8m: ?�L"�J 8 J
A <9: L!L;J < ^_H1^�� H < ^_@_?�H � J < L"q
"�� � � �#*�� � � �!�#% � %&� ��,-"10)�!� '�� ��� & ����32 �)�
%'��� ')�#*+"$, ��*4� ���
� :$< C+?�J�L!L;J�CYJ"?�@ < ^KJ � J"CYH 8 J=M�ldJ�? :$8m: ?�L"�J 8 JiA <9: LYLYJ < ^_H ^�� H < � @$L ��Q^ :=< C+H < ^_@_?�H � J < L

	 � � ! � :=838;: �K�O@ 8 L%�: lt� J < C!J � �KlDJ�^_J|C : H_L 8 J|CF^_@_?�H � J < LmC� � J"C!L5^Q[J � < AdJi� :=8 
� &� � � � � �15 '& � � �6� '& � � � 
 1 '& � � �6� '& � � �87 oo 
 1 4�/4

T�J5? :=8;: ?sL"�J 8 J¦A <9: LYLYJ < ^_H�^�� H < ^_@_?�H � J < L7	 � J"C!L"MI?�@ ��� J5^ :=< C�l :i� J|C!H 8 J5^_J5T)AdH,« 	 �|¬sM*[J UB: l
�: l :�� @¹�=J <9< J
^_J"C � J"CYH 8 J"CF^�� A <9: LYLYJ < ^_H : C;C!@_?�A�[J"J"C : H_p � @=L;C 8 J�� 8 [J|C!J < L :$< L7	 � 

	 g « 	 � ¬ � 
 ���� �� &� � � � ��
e  #" f a¦b£a



b�pjL 8m: ?�LYAD@ <�: H_LY@ ��: LYARGIHKJ
^�� A < u�@ 8Y��: LYAD@ < A <9: L!LYLYJ < ^_HKJ��: � :$8 LYA 8 ^_JiL;J�pjLYJ|C

NQJ�L!L;J C!J|?�@ < ^_J � J"CYH 8 J ?�@ � �KldJªl : l : ?�H < J ^_Jªl : � 8 J � A¤�J 8 JBq5b < J�©�J�L|MWJ < 8 J�� 8 J <9:$< L
l¤� J�p_J � �KlDJ]� 8 [J"?�[J"^_J < L|M*CYA3ldJ � @$L
�� � U H 8 J]�KlDH9C�u 8 [J"GIHKJ ��� J < L�GIHKJ ��*)�^ :=< C�ldJ�^_@_?�H � J < L
	(�
C :=< CFGIHKJ < A�lt� H <]< A�l¤� : H_L 8 J < � : �K� :$8m: ARC;C!J < L3^ :$< C� � : lD@ 8 C�

� &� � � � ��� � &� ) � � � �"��#" � �#*�� � � �!�#% � %&� ��,-"10)�!� '�� ��� & ����32 �)�
%'��� ')�#*(�!� � "$�#*4� � "
� :$< C�l :3� J|C!H 8 J�� 8 [J|?�[J|^_J < LYJBMmldJ|C � @$L;C)@ < Li[J�LK[J�?�@ < CYAD^�[J 8 [J"COA < ^_AdXjAR^_HKJ"ldlDJ � J < L|q¹NQJ"�OJ < ^ :$< L|M

^ :$< C�lDJ�^_@ ��: A < J�^_J�l : XBJ�ADldlDJ=M�?�@ ��� J�J < 8 J"?mP9J 8 ?mPKJ�^�� A < u�@ 8;��: LYAD@ < M�?=� J|CSL�CY@=HKXBJ < Lil¤� : C;C!@=a
?�A : LYAD@ < ^KJ��KlDH9CYAdJ"H 8 C � @$LmC�M~LYJ"ldlDJ]GIHKJ�� :$8 J�p_J � �KlDJ �Y^ : L :1� A < A <9U �¿GIHKA�J"C!L�A < LK[J 8 J|CYC :$< L;J=q
NQJ"?�A < @=H9C : ?�@ < ^_HKAdL]�:18 J�� 8 [J|C!J < LYJ 8 ?mP : GIHKJ�^_@_?�H � J < L�� :$8 ^_J"C � @=L;C%J�L%� :=8 ^_J|C
LYJ 8Y� J|C
?$� J"C!L �: ^_A 8 J¨� :$8 ^_J"C1CK[J|GBH9J < ?�J"C�^_J � @$L;C�A < ^_ARC;C!@_?�A : �9ldJ|C�q f l
J�pjARC!LYJ�H < ?�J 8 L : A < < @ � � 8 J
^�� @BH_LYADlRC�M_L;J�lRCWGIHKJ�°+ W° � b <KU HKJ�P :$8 ^�J�L k�:=< LK[J 8;: M �����	� � M9°WN�° �Qf " � � : AdlDlDJ=M g=o=o=h � M 7 °�` " e
� E : ?"GBH9J � A < M������	� � GIHKA$��J 8;� J�LYLYJ < L�^�� J�pjL 8m: A 8 J�^_J|C)? :=< ^_AR^ : LmC�LYJ 8Y� J|C�M"J < lDAdJ <�: X=J"?�^_J|C�� : C!J|C
LYJ 8;� A < @=lD@ U ARGIHKJ"C"q \,: ARC�M�^ :$< CilDJ�?�@ < L;J�pjLYJ�^_J�l :]8 J|?mPKJ 8 ?mPKJ�^KJ�C!A U=<9: H_p1u : AD�KlDJ"C"M < @$L 8 J��KHKL
[J�L : AZL~�KldHOC�� :=8 L;AD?�HKldAt�J 8 J � J < L)^�� AR^_J < L;A � J 8 ^KJ"C : CYCY@_?�A : L;Ad@ < C�^_J � @$LmC�A < P : �KAZL;HKJ�lDlDJ"C"M"J � �9ld@¹�Q[J"J"C
�O@BH 8 J�p_� 8 A � J 8 H <�< @=HKXBJ : H¨?�@ < ?�J��_L�J�L"M < � : � :=< Li� : CiJ < ?�@ 8 J [J�LK[J � pQ[J�J|C�^ :$< C
H < J�LYJ 8Y� Ada< @=lD@ U AdJBq � J��KlDH9C"M�AdlFC"� :=U ARCYC : AdL�^_J]ldA � AZL;J 8 ldJ|C�L 8m: AdLYJ � J < LmC%lDA <KU HKARC!LYARGBH9J"C��O@BH 8 �OJ 8Y� J�LYL 8 J
H < JWJ�p_�Kld@BAZL : L;Ad@ < ^_J+?�@ 8 �KH9C¦^KJ5L : AdlDlDJ+?�@ < C_[J"GIHKJ < L;J5J < LYJ � �9C 8m: ARC!@ <K<9: �9ldJBqIN+� J|CSL��O@BH 8 GBH9@=AtM
�KldHKL��@$L�GIHKJ3^�� J � �Kld@¹�BJ 8 H < @=H_L;Adl_^�� A < ^_J�p : L;Ad@ <�: H_LY@ ��: LYARGIHKJ¦A < LK[J U=8m:$< L)H < ?�@ 8 �KHOC~^_JQLYJ 8Y� J|C
� 8 [J"^�[J � < AtM < @BH9C : X=@ < C�H_L;AdlDADCK[JQH < J�A � �Kl�[J � J < L : L;Ad@ < ^�� H <�: l U @ 8 AZL;P � J¦^�� J�pjL 8m: ?�LYAD@ < ^KJ � @$L;AZuºC
C_[J|GIHKJ < LYADJ�lRCiu 8 [J"GIHKJ < L;C"M�� : CK[J�CYH 8 ?�J�lDHKA3^�� ° U=8m: � : l&J�L�` 8 Ad¥ :=< L � ° U=8m: � : lOJ�L+` 8 Ad¥ :$< L|M������ � � M
�O@BH 8 J�pjL 8m: A 8 J�^_J|CFC_[J"GIHKJ < ?�J"CQu 8 [J"GIHKJ < LYJ"C3^_J � @=L;CF^ :=< CFlDJ"CF^_@_?�H � J < L;C"q
T : � 8 ARCYJFJ < ?�@ � �_L;J5^_J3LYJ"ldlDJ"C¦C_[J|GIHKJ < ?�J"C < @BH9C :
:$� J < [Ji�: ^�[J � < A 8 H < J3L 8 @BADCYA¤�J � J � J|C!H 8 JBM

GBH9AKJ"C!L¦H < J : ^ : �_L : LYAD@ < ^_J5l :i� J|C!H 8 J3L;J <9:=< L�?�@ � �_L;J5^_J5l : u 8 [J"GIHKJ < ?�JF^_J"C � @$L;CW« \ g ¬�^ :$< C
l : GBH9J�lDldJ�

'& � � � �
& � � ��!)+*-,.&��, � �

@��H �!)+* , & �, � � J"C!L¦l : u 8 [J|GIHKJ < ?�J ��: p_A ��: lDJF@=�OC!J 8 XQ[J"J3^ :$< C�lDJ"C � @=L;C¦J�L¦lDJ"C&CK[J|GBH9J < ?�J"C�^_J � @=L;C"q¯ < ��J�H_L%?�J���J < ^ :$< L�@=�9CYJ 8 X=J 8 GIHKJ�lDJ"C � J|C!H 8 J|C+� 8 [J|?�[J|^_J < L;J"C < J�LYADJ <K< J < L%� : C
?�@ � �_L;J
^_H��O@BHKX=@BA 8 ^_ARCY? 8 A � A <O:$< L�^�� H <ª� @=L
J�p_� 8 A � [J�� :=8 AD^juSq k @=H 8 ?�J�L!L;J 8;: ADCY@ < M�ADl < @BH9C : � :$8 H
A < LK[J 8 J"C;C :=< L�^_J�?�@ < ?�J�XB@=A 8 ^_J|C � J|C!H 8 J|C�^�� A <9: LYLYJ < ^_H�GBH9A*J�p_�Kld@BAZL;J < L�^_A 8 J|?sLYJ � J < Li?�J�LYLYJ�A < a
u�@ 8;��: LYAD@ < q9N+� J"C!L5ldJ�? : C3^_J|C5^_J�HKp � J"CYH 8 J"C3C!H9AdX :$< L;J"C"q

"���� � �#*�� � � �!�#% � %&� ��,-"10)�!� ''� 0 , ���&, � � ' � *�� � � " � % � %&� '��#* "$, ��* ����

T : GIH : L 8 A¤�J � J � J"CYH 8 J%u : AZL
A < L;J 8 X=J < A 8 ^_A 8 J|?sL;J � J < LildJ��O@BHKX=@BA 8 ^_ARCY? 8 A � A <O:$< L 1 	2&(��^�� H <� @=L9��3�KHKARCYGIH�� J�lDlDJ [J�X : lDHKJ�lDJ�? :$8m: ?�L"�J 8 J�A <O: L!L;J < ^KH ^�� H < ^K@j?�H � J < L 	 � � :=8 l : CY@ ��� J�^_J|C
�O@BAD^KC�� � � � ^KJ"C � @$LmC���&GIHKA�lDJ 8 J"� 8 [J"CYJ < LYJ < L�

	 n « 	 � ¬ � ��
� � � � � � �

e  #" f a¦b a



E : ?�GIHKJ < J�LFJ�L : l¤q

")@BH_LYJ�u�@=ARC�M : X=J|?¦?�J�L!L;J � J|C!H 8 J3^_J�H_p�^_@_?�H � J < LmC 	 � J�L 	 �� ��J�H9X=J < L�� 8 [J"CYJ < LYJ 8 l :+� �J � J¦X : lDJ�H 8
^�� A <9: L!LYJ < ^_H : lD@ 8 C~GIHKJ�ldJ|C*�O@BAD^KC�^_J|C � @=L;C 8 J"� 8 [J"CYJ < L : LYAduºC)^_H�� 8 J � ADJ 8 ^_@_?�H � J < L�C!@ < L�[J UB: HKp
L :$< ^_ADCFGIHKJ�?�J�H_p]^_H1C!J|?�@ < ^�^_@_?�H � J < LWC!@ < L�L 8 �J"C3^_Ad©W[J 8 J < L;C"q
"���� � �#*�� � � �!�#% � %&� ��,-"10)�!� '�� 0 , � '.*(" ���)� " ��" � ���

k @BH 8 � : ldlDADJ 8 �: l : lDA � AdLYJ]^_J�l :1� J"CYH 8 J�LYJ <9:$< L�?�@ � �_L;J�^_H ��@=HKXB@=A 8 ^_ARCY? 8 A � A <O:$< L�^_J|C� @=L;C�« 	 n ¬sM�l : ?�A < GIHKA¤�J � J � J|C!H 8 J�� 8 @=��@BC_[J�J : L!L 8 AD�KHKJ1?�@ ��� J�X : lDJ�H 8 ^�� A <9: L!LYJ < ^_H �: H <
^_@_?�H � J < L"	 � lDJ
�O@BAD^9C3ldJ
�KlDH9C�[J"ldJ"X¦[J : �K� :=8 H�^ :$< CFC!@ < XBJ"?sL;J�H 8 ^KJ 8 J�� 8 [J|C!J < L : L;Ad@ < 

	 �9« 	��"¬ � � )+* , � , � �
� J"CQJ�p_�3[J 8 A � J < L : LYAD@ < C�@ < L�[J�LK[J 8 [J : ldARC_[J"C*��@=H 8 [J�X : lDHKJ 8&< @$L 8 J+C!�_C!L"�J � JWJ�LQ?�@ � � :$8 J 8 J < L 8 J

J�lDldJ|CF?�J"CF^KAZ©W[J 8 J < L;J"C � J"CYH 8 J|C�qKb¦ldlDJ"CFCY@ < LF� 8 [J"CYJ < LK[J�J|CQ^ :=< C3l : CYJ"?�LYAD@ < C!H9AdX :$< L;J=q

� ��� /���5�&���'�W���*���������4

�)��� � , � 0 ��*(��� � � � �
	� � �#* '�$ �� � � � � � � � ,-% � � �	� � * ��#*
T¦� J < CYJ � �9ldJW^KJ 8 [J�u�[J 8 J < ?�J / J"C!LQ?�@ � �O@IC_[J5^_J ��� :$8 LYAR?�lDJ"CQCY?�AdJ < L;A � GBH9J"C&J <�:$<9U l : ARC&?�@ < C : a

? 8 [J"C1�: lt� : �K� 8 J < LYARC;C :=U J : H_L;@ ��: L;ADGIHKJ « \,: ?mP9A < J¿ldJ :$8;< A <9U ¬ ��: ARC�^_@ < L : H9?�H < < � : �O@ 8 ^KJ < L
?�J 8 L : A < C�LYP��J � J"C�L;J�lRC�GIHKJ��(�|�=�9¼¹�s��O�m���v¼$���,µB�
�_������½sM5´��W�m���t�X�¹� %&¼ �5� �_�¤���j¾$M�!W��������¼¹�;�;��²
�����9��³)�mµ¹�s�O���I¾=M9J�L;?$q�T : � : C!J 3 J|CSL+?�@ � ��@BC_[J�Ji^_J � ��< @=HKXBJ : H_p�^_@_?�H � J < L;C5^_@ < L � � CY@ < L
?�@ < C!AR^�[J 8 [J|C�� :$8 ldJ�X=J�ADlDldJ"H 8 ?�@ ��� J�CYA � ADl : A 8 J"C : H_p,^_@_?�H � J < L;C�^_J 8 [J�u�[J 8 J < ?�J=q k�:$8;� A~?�J"C � �
^_@_?�H � J < LmC�M�� n L 8;: AZL;J < L5^_JiLYP��J � J"C § H U [J|CQA <9: L!LYJ < ^_H9C5� :$8 ?�Ji^KJ 8;< AdJ 8 qk @BH 8 [J"X : ldH9J 8 �~���Y���9�m���c�m���1������� < @BH9C : XB@ < C�H_L;AdlDARC_[J1lDJ"C�? 8 AZL"�J 8 J"C�^_J]���p�"���R½s�º¼¹� J�L]^_J
�Yµ;�B�K��¶*^�[J � < ADC3� :=8 ` ��J�L;C � ` ��J�LmC�M������ h � q

� @j?�H � J < L;C fc<9: LYLYJ < ^_H9C  5@ <�fc<9: L!L;J < ^_HOC
b&pIL 8;: AZLmC 4 � 4��
 W@ < J�pjL 8m: AdL;C 4 & 4��

T :����*xy����ºz����! � J|C!H 8 JilDJ
�O@BH 8 ?�J < L :=U Ji^�� A < u�@ 8Y��: LYAD@ < J�pjL 8m: AdLYJ
GIHKA�J|CSL5?�@ 8Y8 J"?�LYJ�
"�# [$&% 1 
 1 �/4 � 4 �4 � 5 4 �

� :=< CFlDJ � @j^KHKldJ�^�� J�pjL 8m: ?sL;Ad@ < ^�� A < u�@ 8Y��: L;Ad@ < A <9: L!L;J < ^_H9J�^_J < @$L 8 J�CY�jC!L"�J � J=M_J"ldlDJ%^_@ <K< J�lDJ
�O@BH 8 ?�J < L :=U J�^_J�^_@_?�H � J < LmC+GIHKA*@ < L 8 [J"J�lDldJ � J < L5H < ? :$8m: ?sL"�J 8 JiA <O: L!L;J < ^KH¿� :=8Y� A)lDJ"C�^_@_?�HKa� J < L;C3J�pjL 8;: AZLmC3� :$8 lDJ
C!�_C!L"�J � JBq
T)J w('*)�) y,+ � J|C!H 8 J�ldJ��O@BH 8 ?�J < L :=U J%^�� A < u�@ 8;��: L;Ad@ <18 J|?mPKJ 8 ?mP3[J"J�?�@ 8;8 J"?sL;J � J < L5J�pIL 8;: AZL;J

� :$8 lDJ�C!�_C!L"�J � J�
/ )�-.- $&/ � 4 �4 � 5 4 &� :=< C�lDJ � @_^_HKlDJ�^�� J�pjL 8m: ?�LYAD@ < ^�� A < u�@ 8;��: LYAD@ < A <9: L!LYJ < ^_HKJ]^_J < @=L 8 J�CY�jC!L"�J � J=M�ADl�[J�X : lDHKJ�l :

? : � : ?�AdLK[J3^KH�C!�_C!L"�J � J%�:
8 J�L 8 @=HKXBJ 8 lDJ"C�^_@_?�H � J < LmC¦?�@ < LYJ <9:$< LQ^_J|C&A < u�@ 8;��: L;Ad@ < C�A <9: LYLYJ < ^_HKJ"C

e  #" f a¦b£a



b�pjL 8m: ?�LYAD@ <�: H_LY@ ��: LYARGIHKJ
^�� A < u�@ 8Y��: LYAD@ < A <9: L!LYLYJ < ^_HKJ��: � :$8 LYA 8 ^_JiL;J�pjLYJ|C

^ :$< C3lDJ
?�@ 8 �KHOC !3q
� J��KlDH9C�M�l : � 8 [J"?�ADCYAd@ < J�L
lDJ 8;: �K�OJ"l�C!@ < L�? : lR?�HKl�[J"C�^�� : ��@ 8 ^,J < ^_J ��:$< ^ :=< L : H¨CY�_CSL"�J � J

^�� J�pjL 8m: A 8 J�lDJ�^_@_?�H � J < L�ldJ]�KlDH9C�A <O: L!L;J < ^KH�M��KHKARC�J < lDHKAF^_J ��:=< ^ :=< L�^�� J�pjL 8m: A 8 J�ldJ|C�^_J�H_p
^_@_?�H � J < LmC�ldJ|C��KldHOC�A <O: L!L;J < ^KH9C�J�L : A < CYAK^_J5CYHKAdLYJ=q � JFl : CY@ 8 LYJBM¹J < ?�@ < C!AR^�[J 8;:=< L~H < J < C!J � �KlDJ
^_JF^_@_?�H � J < LmC&^_JF�KlDH9C�J < �KlDH9C UB8;:=< ^�M¹ADl_J"C!L&�O@ICYCYAD�KldJF^_J3L 8;: ?�J 8 ^_J"C�?�@=H 8 �OJ|C�^_JF� 8 [J"?�ADCYAD@ < J�L
^_J 8;: �K��J�lK@��H�lt� : p_J5^_J"C : �9C;?�ARCYCYJ"C�A < ^_ARGIHKJFldJ < @ � � 8 JF^_J5^K@j?�H � J < L;C¦^_J ��:$< ^Q[J"C : H�C!�_C!L"�J � JBq

�)� � � � � � � � � � ,-% '��#* � � % 2 "$�#*�� � �#*
T¦� : �K��@ 8 L*� 8 A < ?�AD� : l_^_JF?�J¦L 8;: X : ADl&[J�L :$< L*l : ^Q[J � < AZL;Ad@ < ^_J < @BHKX=J"ldlDJ"C � J"CYH 8 J"C�^_H�? :$8m: ?�L"�J 8 J

A <9: L!L;J < ^_H�^�� H < ^_@_?�H � J < L"M�ldJ � @j^KHKldJ�GIHKA � J�L~J < @jJ�HKX 8 J¦?�J|C � J|C!H 8 J"C : ^�� : ��@ 8 ^ [J�LK[J�[J�X : lDH3[J
A < ^�[J���J < ^ :$��� J < L5^_H � @_^_H9ldJ�^�� J�pjL 8;: ?sLYAD@ < ^_J�^_@_?�H � J < L;C5CYA � ADl : A 8 J"C"q

 0

 20

 40

 60

 80

 100

 0  2  4  6  8  10  12  14  16  18

P
ré

ci
si

on
 e

t R
ap

pe
l (

en
 %

)

Nombre de documents extraits par UnexpectedMiner

Précision
Rappel

������� g �]»��s�|���R½s�º¼¹�ª���s!+µ;�=�9��¶j�K¼0�_�
¶dµ ����½5�_�;���

k @BH 8 ?�J�u : A 8 J=M < @BH9C : X=@ < C+^ :$< CiH < � 8 J � ADJ 8 LYJ � �9C 8 J"C!L 8 J�A < Lil : � : CYJ ! : HKp � ��< @=HKa
X=J : H_p,^_@_?�H � J < LmC § H U [J|CiC!A � Adl : A 8 J|C�M�� :=8 lDJ�X=J�ADlDldJ"H 8 M : H_p¿^_@_?�H � J < LmC
^_J 8 [J�u|[J 8 J < ?�J6/�q�T�J|C8 [J|C!H9lZL : L;C¦@=�_L;J < H9C�J < LYJ 8Y� J"C�^_J 8m: �K��J�l�J�L5^_J�� 8 [J"?�ADCYAd@ < �: lt� : AR^_J+^_J|C3?�A < G � J"CYH 8 J|C3^Q[J � < AdJ|C
� 8 [J"?�[J"^_J ��� J < L�CY@ < L�� 8 [J"CYJ < LK[J"C
^ :=< C
lDJ"C � U H 8 J|C g �: ��@��Hªl¤� : p_J�^_J|C : �9CY?�ADC;CYJ"C
A < ^_ARGIHKJ�lDJ< @ � � 8 Ji^_J�^_@_?�H � J < L;CFJ�pjL 8m: AdL;C�� :$8 lDJ�CY�jC!L"�J � J=q
°Wld@ 8 CWGBH9J
l : � : C!J 32?�@ � �O@ 8 L;JiL 8 �J"C ��: § @ 8 AZL : A 8 J � J < LF^KJ"C5^_@_?�H � J < L;C+GBH9A�L 8m: AdLYJ < L�^_J

C!H § J�L;C�A <9: L!LYJ < ^_H9C « � n ^K@j?�H � J < L;C�C!H 8 � � ¬�M¦CYJ�HKlDJ1l :�� J|C!H 8 J,^_J,T)AdH « 	 ��¬ < J,� :=8 XjADJ < L
� : C��: lDJ"C 8 J�L 8 @=HKXBJ 8 J < � 8 Ad@ 8 AdLK[J
�9HKADC;GIHKJ%l : � 8 [J|?�ARC!AD@ < X : HKL o�� J <,< J�?�@ < CYAR^Q[J 8m:$< LWGIHKJ�ldJ|C
^_J�H_p]� 8 J � AdJ 8 CF^K@j?�H � J < L;C5J�pjL 8m: AdL;C�« � U H 8 J g ¬ : ld@ 8 CFGIH�� J�lDlDJ : L!L;J�A < L � oBo�� ��@=H 8 ldJ|C : H_L 8 J|C� J|C!H 8 J|C�« � U H 8 J|C h �: �I¬sq
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¶dµ ����½5�_�;�V/

T)J"C 8 [J|C!HKldL : L;C�@=�KLYJ < H9C��: l¤� : AR^_J�^_J|C � J"CYH 8 J|C�LYJ <9:$< L+?�@ � �_LYJ�^KJ
l : u 8 [J"GIHKJ < ?�J
^_J|C � @$LmC
« 	 g  � U H 8 J h ¬~J�L�^KJ"C*LYJ 8Y� J|C�« 	 h  � U H 8 J n ¬*CY@ < L��KldHOC�C : LYARCSu : ADC :$< L;C"q$NQJ3CY@ < L*LY@BH_LYJ�u�@=ARC�ldJ|C� J|C!H 8 J|C�LYJ <9:$< L3?�@ � �_L;J+^_H��O@BHKX=@BA 8 ^_ADC;? 8 A � A <9:=< L�« 	 n ¬&J�L3^_H���@=AR^KC ��: pjA � H � « 	 �=¬¦GBH9A
u�@=H 8;< ARCYCYJ < L)J < � 8 Ad@ 8 AdLK[J�lDJ¦�9ldH9C UB8;:=< ^ < @ � � 8 J¦^_JQ^K@j?�H � J < L;C)L 8m: AdL :=< L*^_J�C!H § J�L;C~A <O: L!L;J < ^KH9C�q
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������� ���]»��s�|���R½s�º¼¹�ª���s!+µ;�=�9��¶j�K¼0�_�
¶dµ ����½5�_�;���

T : � 8 [J"?�ADCYAd@ <�8 J"C!LYJ%J < J�©�J�L1[J UI: lDJ��: � o=o � lD@ 8 CYGIH�� @ < ?�@ < CYAD^��J 8 J § H9C;GIH����: C!Adp1^_@_?�H � J < LmC
�O@BH 8 l :�� J|C!H 8 J�LYJ <9:$< LW?�@ � �_LYJ�^_H���@=HKXB@=A 8 ^_ARCY? 8 A � A <9:=< L
« 	 n  � U H 8 J �B¬�J�L § H9C;GIH����: C!J"�_L
�O@BH 8 l :�� J"CYH 8 J
^_H��O@BA < ^9C ��: p_A � H � « 	 �� � U H 8 J �B¬�q

�)�#" � � � � � � � � ,-%�� � ,�� � � � '�� *	� * �
	�#"$�
 W@=H9C : X=@ < C3J < CYHKAdLYJ�?�@ < C!AR^�[J 8 [J�lDJ%C!�_C!L"�J � J�?�@ � �KlDJ�L+J < � 8 @_?�[J|^ :$< L < @ < C!J"HKldJ � J < L��: l :8 J|?mPKJ 8 ?mPKJi^_J%^_@_?�H � J < L;C5A <9: L!LYJ < ^_H9C ��: ARC : H9C;CYAQ�: lt� J�pIL 8;: ?sL;Ad@ < ^KJ"C5^_@_?�H � J < L;C+C!A � Adl : A 8 J|C

« � @_^_HKlDJ g J�L h ¬sq&T¦�S[J"X : lDH : L;Ad@ < ��@ 8 LYJ : lD@ 8 C�CYH 8 l : � : CYJ 3 ?�@ < LYJ <O:$< L�lDJ"C � �1< @=HKXBJ : HKp
^_@_?�H � J < LmC�^_@ < L � � CY@ < L�?�@ < C!AR^�[J 8 [J|C�� :=8 ldJ�XBJ�ADldlDJ�H 8 ?�@ ��� J1C!A � Adl : A 8 J|C : H_p£^_@_?�H � J < LmC
^_J 8 [J�u|[J 8 J < ?�J=q k�:$8;� A�?�J"C � ��8;: �K�OJ"ld@ < CiGIHKJ � n L 8m: AdLYJ < L
^KJ�L;P��J � J|C § H U [J"CiA <9: LYLYJ < ^_H9Ci� :=8
l¤� J�p_��J 8 L"q9T)@ 8 CF^_J�l : �KP : CYJ�^�� J�pjL 8m: ?�LYAD@ < ^_J�^_@_?�H � J < L;C+C!A � Adl : A 8 J|C�M_� :$8;� A)ldJ|C ����� 8 J � ADJ 8 C
^_@_?�H � J < LmC § H U [J|C�CYA � ADl : A 8 J"C : HKp ^_@_?�H � J < LmC�^KJ 8 [J�u�[J 8 J < ?�J�� :$8 lDJ]CY�_CSL"�J � J=M �¨C!J"HKldJ � J < L
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l¤�S[J�L : ADJ < L 8 [J�J�lDlDJ � J < L �)?�J�GBH9A¦?�@ 8Y8 J"CY�O@ < ^ �: H < L : HKp¨^_J�� 8 [J|?�ARC!AD@ < ^_J � o � J�L��: H < L : H_p
^_J 8m: �K��J�l�^_J � g M � � q3°5A < CYA¤MQldJ|C�J 8;8 J�H 8 C�?�@ ��� ARCYJ"C�� :$8 lDJ¿CY�jC!L"�J � J,^ :$< C�lDJ � @_^_HKlDJ g
?�@ < CSL;AZL;HKJ5^_H�� 8 HKAdL 8 J < ^ :=< L&�9ldH9CQ^_Ad��?�AdlDJ5l : L��: ?mPKJ5^�� J�pjL 8m: ?�LYAD@ < ^�� A < u�@ 8;��: LYAD@ < A <9: LYLYJ < ^_HKJ=qf l�C"� :$U AdLiJ < J�©�J�L�^_J�^_@_?�H � J < LmC
GBH9A&C!@ < LiPK@ 8 C�C!H § J�L
J�L�GIHKA�@ < L
^_J�u�@ 8 LYJ"Ci?mP :=< ?�J|Ci^��d�J�L 8 J
?�@ < C!AR^�[J 8 [J|C�J < CYHKAdLYJ
�: LY@ 8 L*� :$8 ldJ�C!�_C!L"�J � J¦?�@ ��� J�[J�L :$< L)A <9: LYLYJ < ^_H9C"q k�:=8Y� ABldJ|C��+^_@_?�H � J < LmC
J�©�J"?sL;AdXBJ � J < L5CYA � ADl : A 8 J"C3AR^_J < L;A � [J"C�� : L5lDJ�CY�jC!L"�J � J=M ��: ��@ 8 ^ : ADJ < L5^_J|C�LYP��J � J"C3A <9: LYLYJ < ^_H9C"q
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������� ��� #��¹µ¹¶`�9µ$�¤�º¼$��¾=¶d¼ �mµ$¶d������½s·�½s�.������%²¦»��s�|���R½s�º¼¹�ª���s!+µ;�=�9��¶j�K¼0�_�
¶dµ ����½3�_�Y��*

� :$< C
?�J�LYLYJ�J�pj�3[J 8 A � J < L : L;Ad@ < M�?�@ ��� J�� 8 [J"?�[J"^_J ��� J < L"M�C!J"HKlDJ�l :]� J"CYH 8 J�^_J�T)AdH « 	 �¦� U H 8 J � ¬ < � J|CSL�� : C�? : � : �KlDJ]^�� J�pIL 8;: A 8 J]J < � 8 J � AdJ 8 H < ^_@_?�H � J < L�L 8m: AdL :$< L�H < C!H § J�L�A < a: L!L;J < ^KH
�l : � 8 [J"?�ADCYAD@ < J|CSL¨[J UB: ldJ��: o � : ld@ 8 C�GIH�� J"ldlDJ�X : H_L � o=o � �O@BH 8 ldJ|C : H_L 8 J|C � J"CYH 8 J|C
« 	 g M 	 h M 	 n J�L 	 � 8 J|C!��J"?�LYADX=J � J < L � U H 8 J"Ch�9M!�KM � o M ���|¬3GIHKA~AD^KJ < LYA � J < L+?�@ 8;8 J|?sL;J � J < L
ldJ � �J � J%^_@_?�H � J < L+A <9: LYLYJ < ^_H�q� 5@=LY@ < C+GIHKJ�l :�� J|C!H 8 J�^KJ�T�ADH « 	 �|¬5^�[J�L;J"?sL;J � @=A < CW�KAdJ <
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b�pjL 8m: ?�LYAD@ <�: H_LY@ ��: LYARGIHKJ
^�� A < u�@ 8Y��: LYAD@ < A <9: L!LYLYJ < ^_HKJ��: � :$8 LYA 8 ^_JiL;J�pjLYJ|C

ldJ|C*^K@j?�H � J < L;C�A <9: L!LYJ < ^_H9C&�KHKARCYGIHKJ3lDJ 8m: �9�OJ"l : L!L;J�A < L � o=o � H < ARGBH9J � J < L&lD@ 8 CYGIHKJQldJ < @ � � 8 J
^_J
^_@_?�H � J < LmCFJ�pjL 8m: AdL;CF^KJ�XjAdJ < L�[J UB: l : H < @ � � 8 J
^_J�^K@j?�H � J < L;C�u�@BH 8;< ADC : H1C!�_C!L"�J � JBq
T)J"C���J 8 u�@ 8;��:$< ?�J"C&^KJ5l :i� J|C!H 8 J3LYJ <9:$< LQ?�@ � �_L;JW^_JFl : u 8 [J"GIHKJ < ?�JF^_J"C � @$L;CW« 	 g  � U H 8 J

�B¬3J�L+^_J�l :�� J"CYH 8 J
LYJ <9:$< L+?�@ � �_LYJ�^_H,��@=HKXB@=A 8 ^_ARCY? 8 A � A <9:=< L�« 	 n  � U H 8 J � o ¬3CY@ < L : C;CYJ��
?�@ � � :=8;: �KlDJ"C ��: ADC*?$� J"C!L*J < ?�@ 8 JQl :+� J"CYH 8 JQ^_H��O@BAD^KC ��: p_A � H � « 	 �� � U H 8 J ���|¬)GIHKAjJ�pjL 8m: AdL
J < � 8 Ad@ 8 AdLK[J�lDJ"C�^K@j?�H � J < L;C�C!J 8m: �9�O@ 8 L :$< L¿�: ^_J"C�CYH § J�L;C�A <9: L!LYJ < ^_H9C"qQb < 8 J"X :=< ?mPKJ1?�J�L!L;J� J|C!H 8 J�� 8 [J"CYJ < L;J�l : � :=8 L;AD?�HKl :=8 AdLK[J�^�� : LYL 8 Ad�9HKJ 8�8 J�l : L;AdXBJ � J < L�CY@=HKXBJ < L
H < J � �J � J�X : lDJ�H 8 �:
�KldHOC!ADJ�H 8 CF^_@_?�H � J < L;C"q
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b < � < M¹CYABlDJ"C 8 [J"CYHKldL : LmC�u�@BH 8Y< ADC~J < � 8 J <9:$< L~J < ?�@ � �_LYJQldJ|C~LYJ 8;� J"C�« 	 h  � U H 8 J �B¬�CY@ < L*H <
�OJ"H � @BA < C~C : L;ADC!u : ARC :=< L;C"M�� :$8 ?�@ < L 8 JBM�lDJ"C)CK[J|GBH9J < ?�J"C�^_J � @=L;C)A <9: L!L;J < ^_H9J"C 8 J�L 8 @=HKXQ[J"J"C�?�@ 8Y8 J"C!a
�O@ < ^_J < L��KAdJ < �: ?�J�lDldJ|C 8 J"?mPKJ 8 ?mP3[J�J|C5�: C : X=@=A 8 �YCYHK�K��@ 8 LQXBJ"?�LY@ 8¦��: ?mPKA < J��
@BH � 8 J�A < u�@ 8 ?�J � J < L
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ldJ :$8;< A <9U �Kq_° ?�J�� 8 @=��@BC"M_Adl*?�@ < XjADJ < L5^_J < @=LYJ 8 GIHKJ
ldJ�C!�_C!L"�J � J¨�*���;�s�9�m���c�m���1�������%� 8 [J|C!J < LYJ
l¤� : X :$< L :=U J3^�� A < ^_ARGIHKJ 8 ldJ|C � @$LmC�@=H�lDJ"C¦CK[J|GBH9J < ?�J"C�^_J � @$LmC&GIHKA9@ < L&ldJ5�9ldH9C¦?�@ < L 8 AD�KH3[J��: u : A 8 J
^�� H < ^K@j?�H � J < L5GIHKA�lDHKA�J"C!LWCY@=H � ARC3H < ^_@_?�H � J < LFA <9: LYLYJ < ^_H�q
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� � ���	�����4����� �F� / �5��4 / �5	��������54

 W@=H9C : X=@ < C
^�[J"X=J�lD@=�9��[J�H < C!�_C!L"�J � J�^_J�X=J"AdlDlDJ�GBH9A¦XjADCYJ �: J�pIL 8;: A 8 J�^�� H < ?�@ 8 �9H9C�^_@_?�HKa� J < L : A 8 J]^_J|C�^_@_?�H � J < LmC��OJ 8 L;A < J < L;C�^ :=< C�ldJ1CYJ < C�@��H ADlDC�L 8;: AZL;J < L�^_J1C!H § J�L;C�A <9: L!LYJ < ^_H9C
J�L�A < ?�@ <K< H9C�^_H XBJ�ADldlDJ�H 8]: HK� :$8m: X :=< L"q k ldH9CYADJ�H 8 C � J"CYH 8 J"C�^_H ? :=8;: ?sL"�J 8 J1A <O: L!L;J < ^KH ^�� H <
^_@_?�H � J < L�@ < L�[J�LK[JF� 8 @B�O@IC_[J"J"C�J�L�?�@ � � :$8 [J"J"C"q � AdJ < GIHKJWlDJ"C 8 [J"CYHKlZL : LmC&@=�KLYJ < H9C�CY@=ADJ < L¦J < ?�@=HKa8;:=U J :=< L;C"MBADlDCWC!@ < LFJ < ?�@ 8 J�ld@BA < ^��d�J�L 8 J�L;@$L : ldJ � J < L5C : LYARCSu : ADC :$< L;C"q9NQJ"CFJ�p_��[J 8 A � J < L : L;Ad@ < CQ@ < L
LY@=HKLYJ�u�@BADC3��J 8;� ADCW^�� J < XIARC :$U J 8 �9ldH9CYADJ�H 8 C :$� [J"ldAD@ 8m: L;Ad@ < CQ^KH�CY�_CSL"�J � JBq
� � H < J]� :$8 L"M < @BH9C : XB@ < C��KH ?�@ < C!L : LYJ 8 ?�@ � �KADJ < Adl3J"C!L�^KAZ��?�ADlDJ=M��O@BH 8 ldJ]C!�_C!L"�J � J=M�^_J8 J"��[J 8 J 8 ^KJ"C3^_@_?�H � J < LmCQ?�@ < LYJ <9:$< LQ^KJ"C�A < u�@ 8;��: LYAD@ < C¦A <O: L!L;J < ^KHKJ"C3^ :=< C¦H < J < CYJ � �KlDJ+?�@ � a

�O@ 8 L :$< L�^_J"C�^_@_?�H � J < LmC § H U [J"C,�: LY@ 8 L�?�@ ��� J¿CYA � ADl : A 8 J"C�� :=8 lDJ,C!�_C!L"�J � JBq k @=H 8 L 8 @BHKX=J 8
^_J"C
A < u�@ 8Y��: L;Ad@ < C�A < LK[J 8 J|CYC :$< L;J"C��O@BH 8 lDJ�XBJ�ADldlDJ�H 8 M�ADlQ� :$8m: � dL�^_@ < ?�A < ^KADCY�OJ < C : �KlDJ�^_J�?�Ad�9ldJ 8
?�@ 8;8 J"?sL;J � J < L&lt� J < CYJ � �9ldJ�^_J"C�^_@_?�H � J < LmCQ^ :$< CQldJ|GIHKJ�l�AdlOu : HKL 8 J"?mPKJ 8 ?mP9J 8 ?�J"CQA < u�@ 8Y��: LYAD@ < C"q
NQJ"?�A&?�@ < ^KHKAZL��:�: ?"?�@ 8 ^_J 8 H < J : L!L;J < LYAD@ < � :=8 L;AD?�HKldAt�J 8 J : H_p¿� 8 J � ADJ 8 C � @j^KHKldJ|C
?�@ < C : ? 8 [J"C��:
l :%8 J"� 8 [J"CYJ < L : LYAD@ < ^_J|C�^K@j?�H � J < L;C�J�L
�: l¤� J�pjL 8;: ?sLYAD@ < ^_J+lt� J < CYJ � �KldJ�! ^KJ"C3^_@_?�H � J < LmC § H U [J|C
C!A � Adl : A 8 J|C�M9� :$8 lDJ%CY�_CSL"�J � J=M : H_p1^_@_?�H � J < LmCW^_J 8 [J�u|[J 8 J < ?�J�u�@=H 8;< ARCF� :=8 lDJ�X=J"AdlDldJ"H 8 q f l*CYJ 8m: AdL
A < LK[J 8 J"C;C :=< L)^��S[J�LYH9^KAdJ 8 ^�� : H_L 8 J"C � J"CYH 8 J"C*^_JFC!A � Adl :$8 AZLK[J � T�J"� :$8 LFJ�L e5: § ��:=< M g$oBo=o � @BH%J < ?�@ 8 J
H <�� @_^��J�lDJF� 8 @B� : �9AdlDADC!LYJ5^KJ 8 J"� 8 [J"CYJ < L : LYAD@ < ^KJ"C¦^K@j?�H � J < L;C � `jAD@=l : C3J�L � � °5lR?mP3[J�a � H9?=M g$o=oBh � q
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