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KL�@P�U3£O�$M�H�N<b¶�VP�N3PJK!HJKaK�ECM,FVK\K�P�ILEGF3ILPV�VU�X�E�KL�3E k EG�@HA]<�
YZP�I`_�_aEGECN,Y^N�K��3E\N@HJKLU3I`H j YZM,M�U3N3E\_LbV_cK�ECM�mJK��3ECb��@HA]OEºU�_aEC�
R�U j F3I�P�F�ECILKLYZEG_�KL�@HJK��@HA]�E k ECEGN�H�F3F j Y^E:�tKLPt_LEGHJI`X`��Ì �BÎìm��3HBK`H
X j H�_�_LYÑ¿�XGHBK�Y^PON$Ì ÍVrCÎÏm<X j U@_cK�ECIº�VE�K�EGX«K�Y^PON>Ì ���AÎìm<H�N@���3HBK`HtM,Y^NV�
YZN3£ÐÌ^r:ÍAÎÏ À·¸�3E,X j H�_�_aY^¿�XGHBKLYZP�N�_\F3I�PV�VU@X�E:� k b�YZ�3Y^P�Kcb<F@YZX0HJIL�
KLY^¿�XCYZH j Y^M,M0U3N3E>_Lb&_aKLEGM�_�X�P�U j ��F�PJKLEGN<KLY¹H jZj b k E�U@_LEG��HO_
M,E�K`H��3HJK�H0KLP,ECN@�@HJN@XCEtKL�3E²�3YZ_�X�I�Y^M,YZN@HBK�Y^PON¶P�R H�N¶ÈLÈaW� 
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¡ÐE k E j Y^EG]�E½KL�@HJKÐHJN¾ÈaÈaW XGHJN k P�I�I�PBe _LEC]OECI`H j F�HBKaK�ECI�N
I�EGX�PO£�N3Y^KLYZP�N�M�E:X`�@HJN@YZ_LM�_»R�I�P�M K��3EtN@HBK�U3I`H j Y^M,M�U@N3EÀ_abV_a�
KLEGM� ��nU@ITN@HJKLU3I`H j Y^M,M0U3N3En_LbV_cK�ECMÕX�PON@_LYZ_aK�_»PJR9KceºP0X�POM��
F�P�N3EGNOK`_�K��@HBKºU@_aEn�VYÑ��ECI�ECN<K»F�HBKL�@P�£�EGN,ILE:X�P�£ON3Y^KLYZP�N�_cK�I�HJKLEC�
£�YZEG_G ½·¸�3E ¤¦¥�¥�¬ ® °�YZM,M�U3N3E�_Lb&_aKLEGM U@_LEG_,HµR�ECe I�E j Y¹H k3j E
_LY^£ON@HBK�U3ILE:_$PJR�R�P�I�ECYZ£�N3N3E:_L_¶K�PÒYZ�VEGN<KLY^R�b7YZN<]BHO�VECI`_Cm�eQ�3Y¹X`�
�<HJN3EGeºHAb$XCH jZj _!F@HJKL�3PO£�EGNV�ìHO_L_LPVX�Y¹HBK�EG�¶M�P j E:X�U j HJI�F@HJKaKLEGILN�_
Ê � i f �TËtÌ Í�ÍAÎÏ  i N�E�h3HJM,F j EtPJR�H � i f ��YZ_QKL�3EÀM�HJN@N3PO_LE
XCH�I k P��&bV�VI`HBK�E�M,P j EGXCU j E:_�R�P�U3N���PON�M�H�N<b k H�X�KLECI�Y¹H�H�N@�
PJK��3ECI�F@HJKL�3PO£�ECN�_ k U3K�N3P�KnYZNµM�HJM,M�H j _�Ì �<oBÎì t·¸�@EG_LE0_LY^£��
N@HJKLU3I�EG_��@HA]OE k ECECN�_aK�H k@j E�PB]�EGI�EG]�P j UVK�Y^PON@HJI�bÐKLYZM�E�H�N@�
HJI�EµEGN@X�PV�VE:�ÒYZN×KL�@E�£OECN3POM�E�PJR�POU3I$Y^M,M�U@N3EÐ_LbV_cK�ECM�_G 
·¸�3Y¹_¶_aKLI`HBK�EC£Ob½Y¹_�U@_LEG� k b�M�HJN&b�P�RÀKL�3EÐ_aYZ£�N�HBKLU@ILE>H�N@�
I�U j E k HO_aE:��Y^N3R�P�I�M,HJKLYZP�N�¿ j K�ECI�Y^N@£0F3I�PV�VU@X�K�_ºM,ECN<KLYZP�N3E:��YZN
W&E:X«KLYZP�N�ÍV �·¸�3E:_aE�F3I�PV�VU@X«K`_QX�POU j �$_LECI�]�EnHO_¸H�¿�I�_aK j YZN3EtPJR
�VECR�ECN@_LE�m3F j HAb&YZN3£�KL�3E²I�P j EtPJR KL�3EÀYZN3N@HJKLEÀYZM,M�U3N3E²_LbV_cK�ECM
YZN×HJN�ÈaÈaW� ��\PBeºEC]OECI:m»N3P�K¶H jZj _LY^£ON@HBK�U3I�EG_,PJRtF@HJKL�3PO£�ECN�_
�@HA]OE k EGECN�Ê�POI\EC]OECN�XCH�N k EAË\HJN<K�YZXCY^F@HJKLE:�9m@HJN���EC]�P j U3KLYZP�N
eQY j^j R*HA]OP�ItF@HJKL�3PO£�ECN�_�KL�@HJK��VP�N3PJK�XGHJI�ILb�K��3E�_aYZ£�N�HBKLU@ILE:_
I�EGX�PO£�N3Y��CE:� k b P�U3I,YZN3N@HBK�E¶YZM,M�U3N@E$_LbV_cK�ECM�_C  �nN@E¶I�P j E
PJR¸K��3EÐ¬D��¬�� ® ¤'&B°�YZM,M�U3N3E$_abV_aKLEGM$m��VY¹_�X�U@_�_aE:� k E j PBeÕH�N@�
P�U3K j Y^N3E:�×YZNg· H k3j E½rOm\Y¹_�K�P��VY¹_�X�PB]�EGI�K��3EÐ_LYZ£�N@HJKLU3I�EG_�PJR
F@HJKL�3PO£�ECN�_nN@PJKÀX�PB]�EGILE:� k b�KL�3E,YZN3N@HJKLE,Y^M,M0U3N3E�_abV_aKLEGM$ 
ÈÉN�KL�@E�R�P jZj PBeQYZN3£4_LU k _LEGX«K�Y^PON@_�eºE>�VEG_�X�I�Y k Eµ_LP�M,E�Y¹_L_LU3E:_
KL��HBK²HJNÐÈaÈaWµM�U@_aKtR*H�XCE,H�N@�>�@PBe¾P�N@E�XGHJN��3I�HAe YZN@_LF3YZI�HJ�
KLYZP�N,R�I�P�M¾KL�3E!N@HBK�U3I�H j YZM�M0U3N3E\_LbV_cK�ECM KLP²H��@�VILE:_L_ K��3ECM� 

d!HJKLU3I`H j ÈaW ÈÉN3R�P�I�M,HJKLYZP�N$ÈaW
_L�@HJF�EÀ_aF@HOX�E F�HJI`HJM,E�K�ECI\_LF@H�XCE
_LE j R �3EG_LY^I`H k3j EtY^N3R�P�I�M,HJKLYZP�N
N3PONV�ì_LE j R U@N@�VEG_LYZI�H k3j EtYZNVR�P�I�M�HBK�Y^PON
�3E j F�ECI!·gX�E j^j U�_aEGIGØ _M�cU@�V£OM�EGN<K
X�P<_cK�Y^M0U j HBKLYZP�N I�E��cE:X«K�Y^PONÀPJRVY^N3R�P�I�M,HJKLYZP�N k b

U�_aEGI
N@H�� �^]OE�XCE jZj _ YZM,F j YZXCYÑK²Ê�N@PJK¸Y^N@_aK�H�N<KLY¹HBKLE:�@Ë
H�X�KLYZ]�E j b<M,F3�@P&XCb<KLE �3E�KLE:X«K�P�I
M,ECM,P�I�b j b&M�F@�3PVX�b<KLE �3E�KLE:X«K�P�I
X�b<K�P j bOK�YZXtHOX«KLYZ]&YÑKcb XCECN@_LP�I\_LP j UVK�Y^PON
X�I�PO_�_a�ÏI�EGHOX«KLYZ]�E!I�HO�VY^U�_ �3E�KLE:X«K�P�I\I`H��VYZU@_
KL�&b&M,YZXÀ_LE j EGX�KLYZP�N F@ILP�KLEGX�KLYZN3£ �&N3PBeQNá�VEG_LY^IL�

H k3j EÀY^NVR�POILM�HJKLYZP�N
Y j^j N3EG_�_ U�_aEGI�E�hVF�PO_LEG� KLP U3N��VEG_LY^IL�

H k3j E²�3HBK`H

·'H k3j E�r���·¸�3EÀY^M,M0U3N3P j P�£OYZXGH j HJN�H j P�£�b�M�HO�VEtE�hVF j YZXCYÑK: 
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i N¶ÈaÈaW¶_a�@P�U j � k EtH k3j E\KLP�I�ECM,ECM k EGITeQ�3Y¹X`��F@Y^E:X�EG_TPJR'Y^NV�
R�P�I�M�HBK�Y^PON�H$U@_LECItILE��cEGX�KLEG��YZNµK��3E,F@H�_aK²_aP$YÑK�XGHJNÐX�ECN�_aPOI
KL�@ECM YZN�K��3E$R�UVKLU3I�E�  �\PBeºEC]�EGIGm�K��3E�_cK�I�HJKLEC£Ob PJR!I�E��cE:X«Ka�
YZN3£�EGHOX`�ÒYÑK�ECM�YZN@�VYZ]<Y¹�VU@H j^j b�YZ_�Y^N@E���EGX«K�Y^]OEµeQ�3EGN×P�N@E>YZ_
R*H�XCEG�,eQY^KL��HÀ_LECEGM�YZN3£ j b j YZM,YÑK j E:_L_»]AH�ILYZE�Kcb0PJR9YZNVR�P�I�M�HBKLYZP�N� 
i NÐÈaÈaWµM�U�_cK k E,H k3j E�K�P$£OECN3EGI�H j Y��CE �9ILE��cEGX�KLYZN3£¶PON3E,YÑK�ECM
_L�3P�U j ��YZM,F j YZXCYÑK j b¶ILE��cEGX«KQ_LY^M,Y j H�IºY^KLEGM�_C 
·¸�3E�N@HJKLU3I`H j YZM0�
M�U@N3E²_abV_aKLEGM´�@H�_ºK��3Y¹_\H k Y j YÑKcbO 
·¸�3E�HO�3HJF3KLYZ]�EÀYZM�M0U3N3E�_LbV_cK�ECM¢�@H�_nH,ILEGF�EGIaK�P�YZILEÀP�R j b&M0�
F3�3PVXCbOK�EG_²KL�@HJK��VECKLEGX�K�F@HJKL�3PO£�ECN�_C  �»HOX`� j b&M,F3�3PVX�b<K�E�YZ_
_LF�E:X�Y^¿�X�K�PÐH�F@H�IaK�YZXCU j H�I�H�N<KLYZ£�ECN�m
P�I�F3I�PJKLEGY^N�_aYZ£�N�HBKLU@ILEOm
E�hVF3I�EG_�_LEG� k b0F�HBKL�@P�£�EGN@_G 'ÈìR�H j b&M,F3�3PVX�b<K�En�VECKLEGX�K�_ºH²X�E j^j
eQY^KL�ÒHÐM,HJK�X`�3YZN3£4_LY^£ON@HBK�U3ILEOm»Y^K�M�HAb½�VEG_aKLI�PBb�Y^KG !�!PBe¸�
EC]OECI:m'F�HBKL�@P�£�EGN@_²M�HAbÐM�UVK`HBK�E¶HJN���_aU k K j b4X`�@HJN3£OE,KL�3EGY^I
HJN<K�Y^£OECN3Y¹X�F@ILP�¿ j E:_Cm9_LP j b&M,F3�3PVX�b<KLE:_t_a�3POU j �µH j _LP k E�H k3j E
KLP4I�EGXCP�£ON3Y��GE$X j P<_aE$]BHJI�YZH�N<K�_G  ��EGILE j _LP�N�HJN@� ��_aKLECI�_LU3£��
£�E:_cK�EG��KL�3E�X�PON@X�EGFVKLU@H j R�I`HJM,EGeTPOI��ÐPJR²±�"@¬��@°�±#�3¬ (`°�Ì sOoAÎÏm
H¶�3Y^£O�V�É�VY^M,EGN@_aYZP�N�H j _aF@HOX�E0KL�@HJKÀILEGF3ILE:_aEGN<K�_QK��3E,U3N3YZ]�EGI�_LE
PJRQF�PO_�_aY k3j E�HJN<K�Y^£OECN@_G  �
]�EGILb�HJN<KLYZ£�EGN4�@H�_²H j PVXCHJKLYZP�N4YZN
_L�@HJF�E�_aF@HOX�EOm�HJN@�Ð_LM,H j^j M0UVK�HJKLYZP�N@_²Y^N H$F@HBK��3P�£OECNÐM,HAb
H j KLEGI�Y^K�_¶F3I�PJKLEGY^N�_CmºKL�&U@_$_L�3YÑR¦K�Y^N@£½Y^K�_ j PVXCHJKLYZP�NÒYZN×_a��HJF�E
_LF@H�XCE� O%3P�I²H j b&M�F@�3PVX�b<KLE�KLP k E,E���EGX�KLYZ]�E�m'YÑK�_L�3POU j � k E
H k@j E�KLP�X�PB]�EGInH j H�IL£OE²ECN3POU3£���HJI�EGH�YZN�_L�@HJF�E,_aF@HOX�E�KL�@HJK
M,PO_aKÀM�UVK`HBKLYZP�N�_neºP�U j �µN3PJKÀEC]BHO�VE��VE�K�EGX«K�Y^PON� ,·¸�3E�HJI�EGH
YZN>_a�@H�F�E²_LF@HOX�EtKL��HBKnH j b&M,F3�3PVX�b<KLE²XCPB]�EGI�_¸Y¹_\_LP�M,E�K�Y^M,EG_
�&N3PBeQN�HO_�Y^K�_%$`¬e�H��¨a§T± ® ¤¦ª�¯$�^¬ ® ¤*¨B¥ k EGXGHJU@_LE»Y^K Y¹_ F�P<_cK�U j HBKLE:�
KL��HBK0H j b&M�F@�3PVX�b<KLE�XGHJN ILE:X�PO£�N3Y��CE�HJN4H�NOK�Y^£OECNÐeQYÑK��3YZN�H
X�EGIaK`HJYZN¶I`H��3Y^U@_¸P�R'Y^K�_ j PVXCHJKLYZP�N$Y^N�_L�@HJF�EÀ_aF@HOX�EO 
i N¶ÈaÈaW�X�P�U j ��U�_aEnN3EC£<HBKLYZ]�En�VE�K�EGX«K�P�I`_
K�P0XCECN@_LP�ITY^NVR�POILM�HJ�
KLYZP�N$K��@HBK\K��3EÀU@_LECI!�3P<E:_QN3P�K\eºH�NOK:  i _!eQYÑK��$KL�3E²N�HBKLU@I�H j
YZM�M0U3N3E�_LbV_cK�ECM�m'H��VECKLE:X«KLPOI²_a�@P�U j � k E�H k3j E,K�P�X�PB]�EGIÀH
]�P j U@M�E�Y^N>_L�@HJF�E�_LF@H�XCE�m�N3PJK\�cU�_cKtH�F�POY^N<K: \·¸�3ECI�E�R�POILEOm@Y^K
Y¹_TN@EGX�E:_L_�HJI�b�R�P�IQHJN¶ÈaÈaW�KLP,�@HA]�E�_aPOM,E!N3P�KLYZP�N�P�R�K��3E�_LYZM0�
Y j H�ILY^Kcb k E�KceºECECN�KceºP$F@Y^E:X�EG_tP�RºYZNVR�POILM�HBK�Y^PON� �·¸eTP�Y^KLEGM,_
KL��HBK!HJI�EÀ_aYZM,Y j HJIQH�ILEÀX j PO_LEtY^N �LY^NVR�POILM�HJKLYZP�N¶_LF@HOX�E�  �4STP j �
j H k P�I`HBKLYZ]�E�¿ j K�ECI�Y^N@£µK�EGX`�3N3Y¹l<U3EG_�X�POU j � k E¶U@_LEG�½Y^N�XCHO_aE:_
YZN¶eQ�3Y¹X`��Y^KQYZ_ºK�P&P��VY�	�X�U j K¸KLP��VEC¿@N3EtH²R�U3N�X«KLYZP�N$K��@HBK¸ECNV�



X�PV�VE:_²K��3E¶_LU k �cE:X«K�Y^]OE¶_LY^M,Y j H�ILY^Kcb k ECKceTEGECN4KceºP>F3YZEGXCEG_0PJR
YZNVR�P�I�M�HBKLYZP�N� 
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�ºEGXGHJU@_LE½EG]�ECI�b�PON3E½��H�_Ð�VYÑ��ECI�ECN<K4YZNVR�P�I�M�HBKLYZP�N�H j N3ECE:�3_Cm
EGHOX`�>ÈaÈaWµU@_LECIt_a�@P�U j � k E�H k3j E�K�P$�3EGX�Y¹�VE�eQ�3Y¹X`�>Kcb&F�E:_�PJR
�3HJK�H K�P�ILE��cEGX�KG  f>H�N<b�Y^N3R�P�I�M,HJKLYZP�N�¿ j KLEGI�_�ILE:l<U3Y^I�E�KL�@E
U@_LECI�KLPµeQI�Y^KLE�I�U j EG_�KLPÐX�U@_aKLPOM�Y��CE�KL�3E�¿ j KLECI�YZN3£@m k U3K0eºE
k E j Y^EG]�E�KL�@HJKtKL�3E�U@_LECIÀ_L�3P�U j ��N3ECE:�µPON j b�KLP�Y¹�VECN<KLY^R�bµECh&�
ECM,F j HJI`_QP�R�U@N@�VEG_LYZI�H k3j EÀYZNVR�POILM�HBK�Y^PON�  �nN@X�EtK��3E�U@_LECI!ILEC�
�cEGX�K�_²H$F3YZEGXCE�PJRºY^NVR�POILM�HJKLYZP�N�m HJNÐÈaÈaWÐ_a�@P�U j � k E�H k3j E�K�P
HJU3KLP�M�HJKLY¹XCH jZj b�ILE��cEGX«K!_LYZM�Y j HJIQYZNVR�P�I�M�HBKLYZP�N$YZN¶K��3EtR�UVK�U3ILEO 
ÈÉN KL�@E�H��@HJFVK�Y^]OE4Y^M,M�U@N3E�_LbV_cK�ECM�m²�3E j F�ECIÐ·pXCE jZj _�HJI�E
£�EGN3ECI`H jZj b>ILE:l<U3Y^I�EG�µKLP (`¨B± ® ¤¦ª�¯$�^¬ ® °�m�POI²H�X«K�Y^]BHJKLE�m�X�E j^j _ÀYZN
KL�@E0F3I�EG_LECN�X�E�P�RTH�N@PB]�E j F@HJKL�3PO£�ECN�  �!E j F�EGIÀ· X�E j^j _!F@ILP��
]&YZ�3E½X�PONV¿@I�M,HJKLYZP�NèKL��HBK�HÒF�HBKL�@P�£�EGN _a�3POU j � k E�E j YZM,YÑ�
N@HJKLEG�� è·¸�3Y¹_�F3I�PVX�E:_L_�I�EG�3U@X�E:_,KL�3E�X`�@HJN@XCEG_,P�RtYZM,M�U3N@E
X�E j^j _»HJKaK`H�X��&Y^N@£tKL�3E k PV�Vb�m<eQ�3Y¹X`��YZ_P�&N3PBeQN�H�_»H�N�HJUVK�P�YZM��
M�U@N3E>I�EG_LF�PON@_aEO  �nN@X�E>XCPO_aKLYZM�U j HBK�EG�9m¸K��3E>E���EGX�KLPOI¶X�E j^j
k EGX�POM,EG_�H�X«K�Y^]OE¶H�N@��XCH�N½HBKLKLEGM�F3K0K�PµE j YZM�YZN@HJKLE�K��3E$Y^NV�
]BH��VEGIGm<eQ�3ECKL�3EGI k b0I�E j EGHO_aYZN3£²H�NOK�Y k PV�VYZEG_TY^N�K��3EnXGH�_LE\PJR �
X�E j^j _ºP�I k b+�&Y jZj Y^N3£0KL�@E�YZNVR�E:X«KLE:��X�E jZj _º�3Y^I�EGX�K j b�Y^N¶KL�@EtXGH�_LE
PJR»XCb<KLPJK�PAhVYZX0· X�E jZj _C ²W&POM�E�X�P��ì_aKLYZM�U j HBK�EG�>XCE jZj _ k EGX�POM,E
M,ECM,P�I�b�X�E jZj _Cm�eQ�3Y¹X`�>HJI�E j P�N3£�� j Y^]OEG�9 !ÈÉN�R�UVKLU@ILE�ECN@XCP�U3N3�
KLEGI�_ºeQY^KL�¶KL�3EÀ_�HJM,E�F@HBK��3P�£OECN�m&M,ECM,P�I�b�X�E j^j _¸�@HA]OE j EG_�_aEGI
P�IQEG]�EGN¶N3P�XCPO_aKLYZM�U j HBK�Y^PON¶I�EGl<U3YZILEGM,ECN<KG 
ÈÉN�HJN�ÈLÈaW�mOKL�3E\U�_aEGI»X�POU j ��HO�VP�F3K
KL�3E!ILP j E\P�R�KL�3E\�@E j F�EGIT·
X�E j^j _ k b�F3I�PB]&YZ�3Y^N3£�XCPO_aKLYZM�U j HBK�Y^PON$_LY^£ON@H j _TKLP,K��3E²_abV_aKLEGM$m
HJN4Y¹�VE:H�Y^N<K�ILPV�VU@XCEG� YZN×ÌÑr:oAÎì >·¸�3E�Y¹� j E�X�E j^j _²e¸HJY^KLYZN3£�R�POI
X�P<_cK�Y^M0U j HBKLYZP�N�H�ILEnY^M,F j Y¹X�Y^K	�ÒP�N j b��VE�K�EGX«K�P�I`_TXCP�I�ILE:_aF�P�N��&�
YZN3£�K�P�H�X�KLYZ]�E²POI!M,ECM,P�I�b�X�E jZj _!N3EGEG�$K�P k E�YZN@_cK`HJN<KLY¹HBK�EG�9 
¡Ò�3EGN×KL�@E�U@_LECI$I�E��cEGX�K�_$H�F3YZEGXCEµP�R²Y^NVR�POILM�HJKLYZP�N�m!H��VE��
KLE:X«K�P�I,_aF�EGXCYÑ¿�X�KLPµKL�@HJK0Y^KLECM eºP�U j � k E$XCILE:HBK�EG�9 µ·¸�@EG_LE
�VECKLEGX�KLPOI�_0eTPOU j ��F3I�EC]OECN<K�H�N<b4_LY^M,Y j H�I��@HBK�H>R�ILPOM k EGY^N@£
F3I�EG_LECN<KLE:�$Y^N$KL�@EÀR�UVKLU@ILEO T·¸�3E²U�_aEGIGØ _¸P�N j b�I�EG_LF�P�N@_LY k Y j YÑKcb
eºP�U j � k EÀK�P�Y^N3R�P�I�M K��3E²ÈaÈaW$eQ�@ECN�U3N@�VE:_aYZI`H k3j E²�3HBK`H�HJI�E
k ECYZN3£�F3I�EG_LECN<KLE:�9 
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¡Ò�3EGNµK��3E0U�_aEGI���H�_�ILE��cEGX�KLEG��H¶_LU$	�X�YZECN<KÀHJM,P�U@NOKtPJRTY^NV�
R�P�I�M�HBK�Y^PON�m&KL�3E0_aF@HOX�EtN3P�K!X�PB]�EGILE:� k b¶�3E�KLE:X«K�P�I`_QHJF3F3I�PAh&�
YZM,HJKLE:_»K��3EÀ_aF�H�X�EnPJR�U�_aECR�U j Y^N3R�P�I�M,HJKLYZP�NÐÊ % Y^£OU3I�E0rAË« �[\NV�
R�P�ILKLU@N@HBK�E j b�m¸U@_LE�R�U j YZNVR�POILM�HBK�Y^PON�KL�@HJK�YZ_,K�P&P�_aYZM,Y j HJI,K�P
U3N&e¸HJN<KLE:��Y^N3R�P�I�M,HJKLYZP�N>I�U3N@_nK��3E0I�Y¹_���PJR k EGY^N3£�X�EGN@_LP�I�EG�
k b¶H�N$ÈLÈaW¶N3EC£<HBKLYZ]�EÀ�VECKLE:X«KLPOIG T·¸�3ECI�E�R�POILEOmVeTE²_LU3£�£OEG_aKQY^NV�
X�POILF�P�I`HBK�Y^N@£nHnKLE:X`�3N3Y¹lOU@E¸KL�@HJK�KL�3E\HO�3HJFVK�Y^]OETYZM,M�U3N@E\_abV_a�
KLEGM¾U@_LEG_'K�P�F@ILEG]�ECN<K�KL�@EºYZM,M�U3N@E\_abV_aKLECM R�ILPOM HBKaK`H�X��&YZN3£
KL�@E k PV�Vb�Ø _QPBeQN$XCE jZj _G 
·¸�3E²HO�3HJFVK�Y^]OEtY^M,M�U@N3E²_abV_aKLEGM U@_LEG_¸K��&b<M,Y¹XÀ_aE j E:X«K�Y^PON�K�P
E j YZM�YZN@HJKLE�· X�E j^j _tKL��HBK²M�HAbµ�@H�ILM KL�3E k PV�Vb�  �ºE�R�POILE�·
X�E j^j _�XCH�N�ECN<KLEGI,KL�3E�I�ECF�ECILKLPOY^I�E�m�K��3ECb�HJI�E�E�hVF�P<_aE:��K�P4H
j HJI�£�E�_LH�M,F j E�P�R¸KL�3E k PV�Vb�Ø _�PBeQN F3ILP�KLEGY^N@_G ¶·¸�@PO_LE,KL�@HJK
k YZN@�0KLP&P�KLYZ£��<K j bÀK�P�PON3EºPJR�KL�3E k P&�3b�Ø _�F3I�PJK�ECYZN@_�HJI�ETE j YZM,YÑ�
N@HJKLEG�,YZN�HÀF@ILPVX�E:_L_P�&N3PBeQN�H�_
N@EC£OHJKLYZ]�E!_LE j EGX�KLYZP�N� �·¸�3EGILEC�
R�P�I�E�m�KL�3En·�XCE jZj _
KL�@HJKT_LU3IL]&YZ]�E\H�ILEQN3P�K j Y��OE j b²KLP�ILE:X�P�£ON3Y��CE
H,_aE j R�F3I�PJK�ECYZN� 
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% Y^£OU3I�E�r �!STPB]OECI`HJ£�EÀYZN�K��3E0M,PV�VE j eQY^KL�3POUVKtN3EC£<HBKLYZ]�E0_aEC�
j EGX«K�Y^PON� �·¸�3E\_a��H��VE:�0I�EC£OY^PON@_ ILEGF3I�EG_LECN<K�Y^NVR�POILM�HJKLYZP�N0KL�@HJK
Y¹_TU�_aECR�U j  
·¸�@EtXCY^I`X j EG_TI�ECF3I�EG_LECN<KºKL�3EtE�h&K�ECN<KºP�R HOX«KLYZ]�E��VE��
KLE:X«K�P�IÀX�PB]OECI`HJ£�EO n·¸�3E ��_neQY^KL�@P�UVKÀX�YZI�X j E:_�ILEGF3ILE:_aEGN<K!KL�@E
�VECKLEGX�KLPOI�_,K��@HBK�_L�3POU j ��N3EG]�EGI k E�X�PO_aKLYZM�U j HJKLEG� k EGXCH�U@_LE
KL�@ECb¶H�ILE�eQY^KL�3YZN�KL�3EÀI�EC£OY^PON@_ºPJR�H�XCXCECFVK`H k3j EÀ_aP j U3KLYZP�N@_G 

i _LY^M,Y j H�I»_aKLI`HBKLEG£�b�XCP�U j � k E!ECM,F j PBb�EG��YZN�H��V]BH�N@X�E k b0H�N
ÈaÈaW0K�P²F3I�PJK�EGX«K»Kcb<F�EG_
PJR9Y^N3R�P�I�M,HJKLYZP�NO�&N3PBeQN,KLP k E!U�_aECR�U j  
·¸�3E:_aE�Kcb<F�EG_0X�POU j � k E$�VEGX j H�ILE:� �aP���� j YZM,YÑK`_���KLP�K��3E¶ÈLÈaW
HJN�� eTPOU j � k E¶H j^j PBeºEG��KLP k b&F@HO_L_²KL�3E�ÈLÈaWÐKLP�ILE:H�X`�ÐKL�@E
U@_LECI: �·¸�3YZ_¸Y¹_¸EG_LF�EGX�Y¹H jZj b�U@_aECR�U j eQ�3EGN�K��3EÀX`�@HJI`H�X�KLEGILY¹_cK�YZXG_
PJR�X�ECILK�H�Y^Nè�VEG_LYZI�H k3j E�Y^N3R�P�I�M,HJKLYZP�NèHJI�E �&N3PBeQN ¬ ��©«¤*¨B©«¤¦ 
%3POI�E�h3HJM,F j E�mJKL�3EQÈLÈaWV_�PJR�HtX�P�M,F@H�N&b�Ø _ ECM,F j PBb�EGEG_�_a�@P�U j �
F3I�P k H k3j b�N3P�K k E0H jZj PBeTE:��K�P�E j YZM,Y^N@HJKLE²P�	�X�Y¹H j XCP�M,F@H�N<b
E��ìM�HJY j  Õ¡Ò�@ECN H½U@_LECI�X�P<_cK�Y^M0U j HBKLE:_¶H�_LP j UVKLYZP�NgeQ�3PO_LE
�VECKLEGX�KLPOI�eºP�U j �4X�PB]OECI²_LP�M,E��VE:_aYZI�H k3j E�Y^NVR�POILM�HJKLYZP�N�m KL�@E
_Lb&_aKLEGM X�P�U j �4YZ£�N@P�I�E�KL�3E�X�P<_cK�Y^M0U j HBKLYZP�N�_LYZ£�N@H jTk EGXGHJU@_LE
KL�@ECI�E�_a�@P�U j � k E0N3P �LY^M,F j YZXCYÑK����VECKLEGX�KLPOI�_!Y^N�K��3Y¹_\I�EC£�YZP�N� 
d\PtYZNVR�P�I�M�HBK�Y^PON²R�I�P�M KL�@E^�a£�P&PV�U�!ILEG£�YZP�N@_'PJR�Y^NVR�POILM�HJKLYZP�N
_LF@H�XCEºeQY jZj EC]OECI k E\XCECN@_LP�I�EG� k bÀKL�@E\�VE�K�EGX«K�P�I`_QÊ % YZ£�U3I�E\Í�Ë« 
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[!_LECI`_�M�HAb�e¸HJN<K�K�PÀ¿ j KLECI»P�UVKT_LP�M,E¸Kcb&F�EG_
P�R9Y^NVR�POILM�HJKLYZP�N
R�P�ITP�N j b�H²_L�3P�ILK»F�ECI�Y^PV��P�R9KLYZM�EO -%3P�ITE�h3HJM,F j E�m&Y^R�HÀI`H��VYZP
_aK�HBK�Y^PON�F j HAbV_tH�_aPON3£�K�P&P¶R�I�EGl<U3EGN<K j b>P�ItY^RºH$N3ECe\_À_aKLPOILb
I�EGX�EGY^]OEG_²KLP&P>M�U�X`�½X�PB]OECI`HJ£�EOm H j Y¹_cK�ECN3EGI0M�HAbÐKLYZI�E�PJR!Y^KG 
·¸�3E:_aEnY^N@�3Y^]&Y¹�VU@H j _ºM�HAb,HOX«K�U@H jZj b,EGNe�cPBb,�3EGH�ILYZN3£²K��3Et_aPON3£
P�I j YZ_aKLEGN3YZN3£tKLPtN3EGe��VEG]�E j P�F@M�EGN<K�_�YZN�K��3EQN3ECe\_�_aKLPOILb²HJK
H
j HBKLEGI �@HBKLEOmJ_aP!KL�3E¸�VECKLEGX�KLPOI�_'eTPOU j � k E¸X�POU3N<KLEGILF3I�PV�VU@X�KLYZ]�E
HBR¦K�ECI¸K��3ECYZI+�aN�HBKLU@I�H j � j Y^R�E�K�Y^M,E:_C 
i X�KLYZ]�EtYZM�M0U3N3EÀX�E j^j _¸�@HA]OE�_L�3P�ILK j Y^R�E�K�Y^M,EG_Gm@H�N@��M,EGM�POILb
X�E j^j _ÀXCH�N k E�E j YZM�YZN@HJKLEG� k bµXCP�M,F�ECKLY^KLYZP�N�R�P�I²_LF@H�XCE�Ì � �:ÎÏ 
·¸�3E:_aE�R�E:HBK�U3ILE:_²M�HAb k E$�VEG_LY^I`H k@j E�YZN KL�@E¶H j £�POILY^KL�@M R�POI
KceºP�ILE:H�_LP�N@_G T·¸�3E²¿@I�_aK!Y¹_QK�P�F3ILPB]&Y¹�VE �aI�P jZj Y^N3£�XCPB]�EGI�H�£�E6�
PJR!_LE j Rc  ÈìR\KL�@E�¿3K�N3EG_�_�R�U3N@X«K�Y^PONgÊ*E�  £@  KL�3E$U@_LECI:Ø _²K�HO_cK�EG_`Ë
X`�@H�N3£�E$PB]�EGI�K�Y^M,E�mTP�N3E�XCP�U j ���@HA]OE�K��3E j Y^R�E�K�Y^M,E�P�R!KL�@E
H�X�KLYZ]�E¸YZM�M0U3N3E!XCE jZj _ k E¸¿@N@YÑK�EQKLPÀI�E #@E:X«K�K��3E!�Vb&N@H�M�Y¹X¸N@HJ�
KLU@ILEºPJR3K��3EºU@_aEGIGØ _"�cU@�V£�M,EGNOK:  ·¸�@Eº_LEGXCP�N@�ÀI�EGHO_aPONÀYZ_�_LF@H�XCE
E 	�XCY^EGN@X�bO �ÈìK�M,HAb�N3P�K k E
R�EGHO_aY k3j E
K�Pn_aKLP�I�E»H�N²U3N k POU3N@�VE:�
N&U3M k ECIÀP�R¸�3E�KLE:X«K�P�I`_C  �nN3E�X�POU j � ��HJ£OE0POUVKR�$P j �Ð�VE�K�EGX«�
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% Y^£OU3I�E0Í �!STPB]�EGI�H�£�E�Y^N>KL�3E0M�PV�VE j U�_aYZN3£�N3EG£OHJKLYZ]�E�_LE j EGX��
KLYZP�N�  ·¸�3E��VP�KaK�EG�×XCY^I`X j EG_�I�ECF@ILE:_aEGNOK�KL�3E>ECh&KLECN<K$PJR²�VE��
KLE:X«K�P�I`_¸KL�@HJKnHJI�EÀE j YZM�YZN@HJKLEG� k b¶N3EC£<HBK�Y^]OE²_aE j E:X«KLYZP�N� ¸·¸�@E
_LP j YZ�gX�YZI�X j E:_¶H�ILEÐILEG£�YZP�N@_$X�PB]OECI�EG� k b×H�X�KLYZ]�E �VE�K�EGX�KLP�I`_G 
d\P�KLEtK��@HBK\N3PON3EÀPJR KL�@E²U@_LE�R�U j YZNVR�POILM�HBK�Y^PON�F3ILP�KLE:X«KLE:� k b
N3EG£OHBK�Y^]OE�_LE j EGX�KLYZP�N Ê¦K��3E²_a��H��VE:��I�EC£OY^PON@_�ËTXCH�N k E²X�PB]OECI�EG�
k b��VECKLEGX�KLPOI�_G 

KLPOI�_�KLP�M�H9�OE�ILP&POM R�P�I�N3ECe P�N@EG_G  i!j K�ECI�N@HBK�Y^]OE j b�m¸KL�@E
U@_LECI\XCP�U j ��M�H�N<U�H jZj b�XCILE:HBKLEtM,ECM,POILb��VECKLE:X«KLPOI�_ºK�P�X�PB]�EGI
F@HJKaKLEGILN�_ºKL�@HJK\�3EÀP�IQ_L�3EÀN3EC]OECIQe¸HJN<K�_TK�P�_aEGEtH�£OH�Y^N� 
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·¸�3E¶P�I`�VECI0Y^N�eQ�3YZX`��HJN½ÈLÈaW Y¹_0EChVF�P<_aE:�ÐKLPÐY^NVR�POILM�HJKLYZP�N
XCH�N¶��HA]�EtY^M,F@HOX«K\PON¶Y^K�_QEC��E:X«K�Y^]OECN3E:_L_G »W&U@X`��F3�3EGN3P�M,EGN@H
�@HA]OE k EGECN0P k _LECI�]�E:�nYZN²K��3EºN@HBK�U3I�H j YZM,M�U3N3E¸_Lb&_aKLEGM�m:F�HJIL�
KLY¹X�U j H�I j b�Y^N�K��3E,XCH�_LE²P�R
Y^N$#�U3ECNU�:H3 �ÈÉM,M�U3N3P j PO£�Y¹_cK`_\�@HA]OE
�VY¹_LXCPB]�EGILE:��K��@HBKnKL�3E0ILE:_aF�P�N�_aEtK�P¶H�_aKLI`HJYZN�PJR-#@UµM,HAb k E
�VPOM�YZN@HJKLEG� k b,X�E j^j _»KL�@HJKTeºECI�E!X�I�EGHJKLEG�,YZN�I�EG_LF�PON@_LEQKLP�H�N
EGH�I j YZECI�E�hVF�P<_aU@ILE�KLP H��J¤ �!°�©�°�¥ ® _aKLI`HJYZNgÌ^r��Vm¸rGsBÎÏ ½·¸�@EG_LE
M,ECM,P�I�b X�E jZj _0H�ILE�F@ILP k H k3j bµM,P<_cK�E���EGX«K�Y^]OE¶H�£OHJYZN@_aK²KL�@E
_aKLI`HJYZN KL�@HJK0£�EGN3ECI`HBK�EG�ÐK��3ECM�m k UVK0KL�3EGb4XCHJN4I�EG_LF�P�N@�ÐK�P
I�E j HBKLE:�4P�N@EG_G �·¸�3YZ_�F3�@ECN3POM�EGN3P�N�YZ_ �&N3PBeQN½HO_�P�I�Y^£OY^N@H j
HJN<K�Y^£OECN3Y¹X»_LY^N�m�HJN@��M�HJN&bÀ]BH�XCXCY^N@EG_�K�H9�OEºHO�V]BHJN<K�H�£�ETPJR3K��3YZ_
E���EGX�KG >%3POI\E�h3HJM,F j E�m�YÑR�PON3EÀYZ_!E�hVF�PO_LEG�¶KLP,K��3E²I�E j HBKLYZ]�E j b
�@H�ILM j EG_�_
X�PBeQF�PAh k H�X«K�ECI�YZH@m�PON3E\Y¹_
F3I�PJK�EGX«K�EG��H�£OHJYZN@_aK
KL�@E
I�E j HBKLE:� k UVKn�VE:H�� j b¶_LM�H jZj F�PAh�Ì ÍJsAÎì »[\N3R�P�ILKLU3N@HJKLE j bOm3F3I�Y^POI
E�hVF�PO_LU3I�E¸KLP²HJN<K�Y^£OECN@_�XGHJN�H j _LP�eºP�IR��H�£OHJYZN@_aK�U@_!Ì � �AÎì -%3POI
E�h3H�M�F j EOm!H #@Ug]BH�XCXCY^N@EµeºP�IR�&_ k b�E j Y¹X�Y^KLYZN3£�H�M,Y j �7ILEC�
_LF�PON@_aE0KLP�H$F@H�IaK�YZXCU j H�I�_aKLI`HJYZN�Ø _;#@UÐH�N<KLYZ£�ECN�_�_LP¶KL�@HJKÀH�N
YZN@�VYZ]<Y¹�VU@H j eQY j^j�k EnH k@j EQK�P²M,P�U3N<KTH�N�E���EGX�KLYZ]�E!_LEGXCP�N@�@HJI�b
I�EG_LF�PON@_aE�eQ�@ECN4E�hVF�PO_LEG�ÐK�P>YÑK0Y^N4K��3E�R�UVK�U3I�E�  �\PBeºEC]OECI:m
KL�@E�M,EGM�POILb�XCE jZj _¸X�I�EGHJKLE:� k b�H�]BHOXCX�YZN3EnR�ILPOM´H�F@ILEG]<YZP�U�_
b�E:HJI�M�HAb0HJKaK`H�X���H�N@��E j Y^M,YZN@HBK�E!_aU k _aE:l<U3ECN<K
]BH�XGX�YZN3EG_ k E��
R�P�I�EºKL�3EGb�XCH�N0E:_cK`H k3j Y¹_a��F3I�PJKLE:X«K�Y^]OETYZM,M�U3N3Y^Kcb� �ÈìR�KL�3Eº¿@I`_aK
]BH�XGX�YZN3E!�VP&EG_TN3P�K»F3I�PB]<Y¹�VE\F@ILP�KLEGX�KLYZP�N�H�£OHJYZN@_aK�KL�3E�_cK�I�H�Y^N�_
X�POILI�EG_LF�P�N@�VYZN3£ÀK�P�K��3EG_LE j HJKLECIº]BH�XGX�YZN@HBK�Y^PON@_Cm<K��3YZ_ºYZN@�VYZ]&YZ�&�
U@H j eTPOU j � k E�]<U j N3EGI�H k3j E¶K�PÐKL�3EGM Ê % YZ£�U3I�E�sOË� ÒÈìRnK��3YZ_
YZN@�VYZ]<Y¹�VU@H j �@HO�$N3PJK!I�EGXCECYZ]�E:��K��3YZ_\¿@I`_cK\]BH�XGX�YZN3E�m3KL�3E�_LU k �
_LEGl<U3ECN<KQ]BH�XGX�YZN3EG_QXCP�U j �$�@HA]�E k EGECN�E���EGX�KLYZ]�EO 
�nN3E²_L�3P�U j � k E�H k@j EÀK�P �a]BH�XGX�YZN@HBK�E6��H�N$ÈLÈaW k b¶ECh&F�PO_LYZN3£
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% Y^£OU3I�E0s��\·¸�@E�E���EGX�K�P�R
�3Y¹_cK�P�I�b� n·¸�@E0�VP�K�_ j H k E j E:� � i �
HJN�� � �>�ÀHJN@� �`S��tI�ECF3I�EG_LECN<K»_LP j UVKLYZP�N@_
KL�3E!U@_aEGIT�VP&E:_
N3P�K
j Y��OE� �·¸�3EQX�YZI�X j E:_ H�ILETKL�@EQE�h&KLEGNOK`_�PJR�KL�3EGY^I�N3EG£OHJKLYZ]�E¸�VE�K�EGX«�
KLPOI�_Gm<P�I � k H jZj _
PJR�_aKLYZM�U j HJKLYZP�N"�@ 'ÈìR�_LP j UVKLYZP�N i Y¹_»I�E��cE:X«KLE:�
k b�KL�3EÐU@_LECI$¿@I`_cK:m\K��3EÐ�3E�KLE:X«K�P�I$KL�@HJK¶R�POILM�_�HJI�P�U@N@�ÒY^K
eºP�U j �$ILE��cEGX«K � k ECR�P�I�EÀYÑK�X�P�U j � k E²F3I�EG_LECN<KLE:�9  �\PBeºEC]OECI:m
S XCP�U j � k E¶F@ILE:_aEGNOK�EG� k EGXGHJU@_LE$YÑK��VP&EG_�N3P�K�R*H jZj eQYÑK��3YZN
KL�@E\_LXCP�F�EºP�R�K��3E\�VECKLEGX�KLPOI�R�P�I i   �\PBeºEC]OECI:m:Y^R �4�@HO� k ECEGN
F3I�EG_LECN<KLE:�0¿@I�_aKGm�KL�3En_cK�P�I�b²eTPOU j � k E!�VY^��ECI�ECN<KG �d\EGYÑK��3ECI i
N3POITS4eºP�U j � k E\_LECEGN�HJR¦KLECI!� k E:XCH�U@_aEQY^K�_��3E�KLE:X«K�P�I
eºP�U j �
X�PB]OECIQH jZj KL�@ILEGEt_LP j UVK�Y^PON@_C 

Y^K�KLP4U3N@�3EG_LY^I`H k3j E�Y^N3R�P�I�M,HJKLYZP�N�eQYÑK��3P�U3K�N3EGXCEG_�_LH�ILY j b4ECh&�
F�PO_LY^N3£0KL�@EÀU@_aEGIG �·¸�3Y¹_¸eºP�U j ��H j^j PBe7HJN�H��3M�YZN3Y¹_cK�I�HJKLPOI»K�P
F3I�ECEGM�F3KLYZ]�E j b k3j P&X��$K��3E0F�H�_�_LH�£�E²P�R»X�ECILK�H�Y^N �<YZN@�3_�P�R
Y^NV�
R�P�I�M�HBK�Y^PON,KLP,HÀU@_LECI:  %@P�IºE�h3HJM,F j E�m&H�XCP�I�F�POI�HJKLYZP�N,M,Y^£O�<K
F3I�P��3Y k Y^K�XCECILK�H�Y^N �<YZN@�3_$P�R0E��ìM�HJY j POI�eTE k KLI`He	�X�mn_LU@X`�
H�_�F�P�I�N3P�£OI�H�F3�&b�POI,F�EGI�_LP�N@H j E��ìM,H�Y j  �·¸�@E�XCP�I�F�POI�HJKLYZP�N
X�POU j � �a]BH�XGX�YZN@HBK�E6�tK��3E�ÈaÈaWV_ºPJR�Y^K�_ºEGM�F j PBbOECEG_»eQYÑK���ECh&EGM��
F j HJI`_²R�I�P�MpK��3E k HJN3N3E:��XCHJKLEG£�P�I�YZEG_Gm�H�N@� K��3E¶EGM,F j PBbOECE:_
eºP�U j ��N3P�K k E�ECh&F�PO_LEG��KLPÐKL�@EG_LE �&YZN@�3_,P�RnYZNVR�P�I�M�HBKLYZP�N� 
�ºEGXGHJU@_LE�K��3E�P�I`�VEGI�YZN�eQ�3Y¹X`��H�N�YZN@�VYZ]&YZ�VU�H j Y¹_�E�hVF�PO_LEG�
KLP$U3N@�3EG_LY^I`H k3j E�Y^NVR�POILM�HJKLYZP�NµM�HAb�HB��EGX�KtKL�3E�X�PB]OECI`HJ£OEÀPJR
KL�@EQY^N@�3Y^]&Y¹�VU@H j Ø _
ÈaÈaW9mBKL�3E!]AHOXCXCY^N@HJKLYZP�N,_cK�I�HJKLEG£�b�_L�3P�U j � k E
F j HJN3N@EG�$eQYÑK���XCHJI�E� 
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·¸�3E�M,PO_aK�P k ]&YZP�U@_tU�_aE�P�R¸H�NÐÈLÈaWÐPJRºKL�3E¶_aPOIaK²�VE:_LXCILY k E:�
�3EGILE�Y¹_ÀYZNVR�P�I�M�HBKLYZP�NÐ¿ j KLEGILYZN3£�  i N4ÈLÈaW X�POU j �4_LECI�]�E�HO_ÀH
F�ECI`_aPON@H j Y��GEG��Y^N<K�ECILR*H�X�E�H�£�EGNOKÀK��@HBK j EGH�ILN�_²H�U@_LECI:Ø _tF3I�E�R¦�
ECI�ECN�X�EG_»R�P�IQ_LP�U3I`X�E:_»P�R�YZNVR�P�I�M�HBKLYZP�N�P�ITR�P�IQH�I`HJN@£�E!P�R�P�F3�
KLYZP�N�_\K��@HBK�YZ_!KLP&P j HJI�£�E²POIn�Vb&N@H�M,YZX²R�P�InH�U@_aEGI!K�P�EG]AH j U3�
HBK�E�  �ºEGXGHJU@_LE,YÑK²PON j bµI�EGl<U3YZILE:_!R�EGEG� k H�X��µeQ�@ECNÐKL�3E�U�_aEGI
Y¹_tE�hVF�P<_aE:��K�P$_LP�M,E�K��3YZN3£��3E,P�It_a�3E��VP&E:_nN@PJKÀeºH�N<KtH�N@�
Y^K j E:HJI�N@_$eQYÑK��3P�UVK>U�_aYZN3£Ò_aEGF@HJI`HBK�EG�×KLI`HJYZN3Y^N@£�H�N@�7KLEG_aKa�
YZN3£4F3�@HO_aE:_CmºHJN�ÈaÈaW�X�POU j � k EµHÐN3P�N3�ÏYZN<KLI�U@_aYZ]�E�H��@�VYÑK�Y^PON
KLPÐM�HJN&b U@_LECI�Y^N<KLEGIaR*HOX�E:_C ÐÈìK,XCP�U j ��XCP�M,F j ECM,ECN<K�H�X«K�Y^]OE
_aKLI`HBKLEG£�YZEG_Gm\_aU�X`�×H�_�YZNVR�POILM�HBK�Y^PONÒILECKLI�Y^EG]BH j m¸KL�@HJK�_LEGH�I�X`�
R�P�IQF�PJK�ECN<KLY¹H jZj b�U@_LE�R�U j YZNVR�POILM�HBK�Y^PON� 
·¸�3E²ÈLÈaWV_\P�R�Y^N@�3Y^]&Y¹�VU@H j _!XGHJN k E�X�POM k YZN3E:�$KLP�F3I�PV�VU@XCE²H
£�I�P�U@F$ÈLÈaW� #�nN3E�XGHJN�K��3Y^N"�¶P�R»HJN�ÈaÈaW�HO_!H�_LY^EG]�EÀK��@HBK!¿ j �



x

x

x
x

x
xx

x

x

x

x
x

x
x

x

Unsorted information

o

o

o

o

o

o

o

o

o

Information immune systems
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% Y^£OU3I�E � � i N�YZNVR�P�I�M�HBK�Y^PONÐYZM,M�U3N@E¶_Lb&_aKLEGMpHO_²H>_LY^EG]�EO 
·¸�3E¶ÈaÈaW4_aK�H�N@�3_ k ECKceTEGECN½H>_aKLI�EGH�M P�R\Y^N3R�P�I�M,HJKLYZP�N�H�N@�
H�U@_LECI:m k3j P&X��&YZN3£µH>_LYZ£�N3Y^¿�XCH�N<K�F�POIaK�Y^PON4PJR\Y^KG  �nN j bÐKL�@E
YZNVR�P�I�M�HBKLYZP�N�K��@HBK¸XCHJN,F@HO_L_
KL�3I�P�U@£���KL�3E �L_LY^EG]�E6�ÀHOX«K�U@H jZj b
I�EGH�X`�@EG_QK��3E�U@_aEGIG �¡Ò�3EGN>KL�@E�ÈaÈaW3_nP�R
M�U j KLYZF j E,U@_aEGI�_nHJI�E
HJF@F j YZEG��Y^N�_LECI�YZH j m K��3E�YZNVR�P�I�M�HBKLYZP�N K��@HBK�F@H�_�_LEG_�H j^j ÈaÈaWV_
HJI�E �LXCP�N@_LECN@_LU@_¸_LP j UVKLYZP�N@_R�3 

KLEGI�_�U3N��VEG_LY^I`H k@j E�Y^N3R�P�I�M,HJKLYZP�N� �·¸�3E,�3HBK`H�K��@HBK²XGHJNµF�H�_�_
KL�@ILPOU3£���KL�@E+�L_LY^EG]�E:_���PJR9M�HJN&b0F�EGP�F j E!HJI�E¸KL�@PO_LE¸KL�@HJKTHJI�E
j Y��OE j b�KLP�_�HBKLY¹_aR�bµH jZj PJRºKL�3EGM Ê % YZ£�U3I�E �<Ë« ,¡ÐE�XCH jZj KL�@EG_LE
�3HJK�H (`¨J¥3±C°�¥@±«¯&±!±C¨e�ä¯ ® ¤*¨B¥@±«  i £�I�P�U@F�ÈaÈaW�eTPOU j � k E�U@_LE�R�U j
eQ�3EGN¶K��3EÀ£�I�P�U@F¶Y¹_QE�hVF�PO_LEG�¶KLP�_L�@HJI�EG�¶YZNVR�P�I�M�HBKLYZP�N� P%3POI
E�h3H�M�F j EOm'Y^R!X�P�� j PVXCHBK�EG��F�EGP�F j E�e¸HJN<KÀKLP j Y¹_cK�ECN K�P>M�U@_LY¹X
KLPO£�ECKL�3EGIGm:P�N3E�eºP�U j �te¸HJN<K9KLPQF j HAb�M�U@_LY¹X KL�@HJK�N3P�N@E
PJR&KL�@E
YZN@�VYZ]<Y¹�VU@H j _À�3YZ_ j Y���E:_C �ÈìK²ILEGM,H�Y^N�_\K�P k E�_aEGECNÐ�3PBe eºE jZj H
£�I�P�U@F²ÈaÈaW²eQY jZj eTPOI��teQY^KL�0H j HJI�£�E
£OILPOU3F²PJR�U@_aEGI�_'YZN0H\F�HJIL�
KLY¹X�U j H�I,�3P�M�HJYZN� �STP�N�_aEGN@_aU�_c�Ï¿@N@�VYZN3£�eQY jZjQk E:X�POM�E$M,P�I�E
YZM�F�P�ILK�H�N<K�eQYÑK���K��3E�YZN@X�I�EGHO_aE�YZN4K��3E�N&U3M k EGI�PJR\YZN<KLE j^j YÑ�
£�EGN<K�ECN&]&Y^I�P�N@M�EGN<K�_tK��@HBK,HJUVK�P�M�HBK�YZXGH jZj b�ILE:_aF�P�N@�ÐK�P�KL�@E
U@_LECI`_CØON3ECE:�3_G M%@P�I»ECh3HJM,F j E�m&_aM�HJILK
�3POM�E!KLE:X`�3N3P j P�£Ob�XCH�N
H��e�cU@_cK0KL�3E$M�U�_aY¹XJm
H�IaKceºP�IR��m�K�ECM,F�EGI�HJKLU3I�E�m
H�N@� j Y^£O�<KLYZN3£
KLP$H�XGX�P�M,M,PV�3HBK�EÀYÑK`_!PVXGX�U3F@H�N<K�_G !f�PO_aKnI�EG_LEGH�I�X`�¶R�PVX�U@_LEG_
P�NÐXCHJKLECI�YZN3£�KLP�H$_aYZN3£ j E�YZN@�VYZ]&YZ�3U@H j Ì Í��Vm�rAq&m �3rJm�Í��JÎÏm k UVK
R�P�I�M�HJN&b�ECN&]&Y^I�P�N@M�EGN<K�_\Y^KteQY jZj�k E�Y^M,F�P�ILK�H�NOKnKLP$_LHJKLY¹_cR�b
KL�@EÀF3ILECR�ECI�ECN@XCEG_¸P�R'M�U j K�Y^F j EÀPVXCXCU3F@HJN<K`_C 
i N�ÈLÈaW,X�POU j � k E\U@_LEG��K�P²H�_�_aY¹_aK»�VEG_LY^£ON3ECI`_
H�N@�,HJILKLY¹_cK`_\Ì qAÎÏ 
ÈìR»H�I`HJN@�3P�M _aPOU3I�XCEÀPJR»�VE:_aYZ£�N>_LP j UVK�Y^PON@_\POI\eTPOI��V_QP�R»HJILK
eºECI�E�R�E:�µK�P�HJNµÈLÈaW�m�PON j b>KL�3P<_aE0KL�@HJK�HJI�E0N@PJK²_aYZM,Y j HJI�K�P
KL�@PO_LE�ILE��cEGX«K�EG��YZN�K��3E�F@HO_cK�eºP�U j ��F@H�_�_,KL�@ILPOU3£��� ×·¸�@E
l<U@H j Y^KcbÀPJR@K��3EQ_aP j U3KLYZP�N@_'R�I�P�M K��3YZ_ ¿ j K�ECI�EG��_aKLI�EGH�M _a�@P�U j �
k E\_aYZ£�N3Y^¿�XGHJN<K j b k ECKaK�ECI�KL��HJN�KL�3E¸U3N3¿ j K�ECI�EG�,_aKLI�EGHJM�  ·¸�3YZ_
X�POU j � k E\HtU@_LE�R�U j _cK�I�HJKLEC£ObÀR�P�I
�3EG_LY^£ON�F@ILP k3j EGM�_�Y^N,eQ�3Y¹X`�
HÐ�VEG_LY^£ON3ECI�P�I�H�IaK�YZ_aK�Y¹_�Y^N<K�ECI�EG_aKLEG��YZN½E�hVF j P�I�YZN3£�H j HJI�£�E
I`HJN3£OE�P�R�F�P<_L_LY k3j E4_LP j UVKLYZP�N�_C Ó·¸�3E4_aP j UVK�Y^PON@_�X�POU j � k E
I�E�¿@N3E:��P�I�POFVKLYZM,Y��GEG��U@_LYZN3£�PJK��3ECI�KLEGX`�@N3YZl<U3E:_Cm\_LU@X`�×HO_
EC]OP j UVKLYZP�N�HJI�b��VEG_LY^£ONÐÌ sAÎì 
STP jZj H k P�I`HBKLYZ]�E0�VEG_LY^£ON�XCP�U j � k E0R*HOX�Y j Y^K�HJKLE:� k b�U@_LY^N3£¶KL�@E
ÈaÈaW3_�PJR�M0U j KLYZF j EQYZN@�VYZ]&YZ�3U@H j _C �·¸�3EQX�POM k YZN@HJKLYZP�N�P�R�ÈLÈaWV_�YZ_
KL�@E,_LU3F�ECI`_aECK�P�Rº_LP j UVKLYZP�N�_!K��@HBKÀF�ECPOF j E,�VY¹_ j Y���E� �STP�N@_LECN3�

_LU@_²_LP j UVKLYZP�N@_�HJI�E�N3PJK�POFVKLYZM�H j _LP j UVK�Y^PON@_Cm k UVK�H�]AH�ILYZE�Kcb
PJRQ_LP j UVKLYZP�N@_�K��@HBK�H�ILE �L£�P&PV�µEGN3P�U3£O�"�¶R�P�I�° &A°C©«³�¨B¥�°� ¶ÈÉN
X�EGIaK`HJYZN�XCH�_LEG_Gm�Y^KTeºP�U j � k E!F3I�E�R�EGI�H k3j E¸K�P²X�POM k YZN3EQK��3EQR*HB�
]�POILE:�>_LP j UVKLYZP�N@_nPJRTEGH�X`�µPJR
K��3E,£�I�P�U3F>M,EGM k ECI`_!YZN@_aKLEGHO�
PJR�U�_aYZN3£�H�£�I�P�U3F,ÈaÈaW9 
·¸�3YZ_ºX�POU j � k E��VP�N3E k b�K`H9�&Y^N@£²KL�@E
YZNOK�ECI`_aE:X«K�Y^PON�PJR�K��3E\R*HA]OP�I�EG��_LP j UVKLYZP�N@_»PJR9K��3EnM,EGM k ECI`_»POI
k b�X�POM k YZN3YZN3£�Ê*�&b k ILY¹�VY��CYZN3£<Ë�KL�@ECM� �·¸�@E�R�POILM,ECI�_aKLI`HBKL�
EC£Ob0Y¹_TF3ILP k3j ECM�HBK�YZXQeQ�@ECN�K��3En_LP j UVKLYZP�N�_LF@HOX�E\Y¹_
K�P&P j HJI�£�E
R�P�InH,U@_aEGIQKLP�_LF�EGX�Y^R�b¶KL�3E�_LE�K\P�R
H jZj H�XGX�ECF3K�H k@j E²_LP j UVKLYZP�N�_
Ê*HO_�e¸H�_�R�POU3N@�,eQY^KL�  �I�P�U3F�SºHO_cKAÌ sOs:Î¦Ë�P�I�Y^R�K��3E��&N3PBe j EG�V£OE
PJR�HµU@_LECI:Ø _�F3I�E�R�EGILEGN@X�E:_�YZ_�YZN@X�POM�F j ECKLE� ½ÈÉN�KL�@EG_LE$XGH�_LEG_Gm
YZNOK�ECI`_aE:X«K�Y^PON@_QeQY j^j k E0�VY
	�XCU j KnKLP�¿@N@�9 \·¸�3E j HJKaKLEGIn_aKLI`HBKL�
EC£Ob�P�R»X�P�M k YZN3Y^N@£�_aP j UVK�Y^PON@_!XGHJN k E0�VY�	�X�U j KG QÈìK�YZ_!PJR¦KLEGN
N3P�KºP k ]&YZP�U@_»�3PBe�KLP�X�POM k YZN3EnKL�3Et�VEG_LYZI�H k3j E\KLI`HJY^K�_TPJR�KceºP
_LP j UVKLYZP�N@_'K�PnF3I�PV�VU@XCEºH!KL�3YZI`��£OP<PV�0_aP j UVK�Y^PON� ��ºb�XCP�M k Y^N3�
YZN3£�KL�3E �J¤¹±��Ñ¤���°�±!PJR�M�U j KLYZF j E\U@_LECI`_CmJKL�3E\_LF@H�XCE¸PJR�F�PJK�ECN<KLY¹H j
XCH�N@�VY¹�3HBK�E�_LP j UVKLYZP�N@_²YZ_ j Y���E j bµKLP k E j HJI�£�ECI0HJN@��KL�@ECI�E�YZ_
N3P,N3EGEG�¶KLP�X�POM k YZN3E²_LP j UVKLYZP�N�_C 
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¡ÐEÀ�@HA]�EtHJF3F j YZEG��KL�3EÀF@ILYZN@X�YZF j EG_Q�VY¹_�X�U@_�_aE:��YZN$KL�3Y¹_QF@H�F�EGI
KLP,�VE:_aYZ£�N$H�_LY^M,F j EtÈaÈaW,K��@HBKQ£OECN3EGI�HJKLEG_TX�POM�F@UVKLEGI¸H�IaKtÌ qAÎÏm
HJN��,eTE!_LU3M,M�HJI�Y��GEQKL�@E!I�EG_LU j K`_
�3EGILEO  ·¸�@E!ÈaÈaW,X`��HJI`H�X«K�ECIL�
Y��CEG�,_LEC]OECI`H j U@_LECI`_CØBF3I�E�R�EGILEGN@X�E:_ R�P�I
HtF@H�IaK�YZXCU j HJI R*HJM,Y j b0PJR
X�POM,F3UVKLEGIa�ì£�EGN3ECI`HBK�EG�¶Y^M�H�£�EG_ �&N3PBeQN�H�_ �ºYZP�M,P�I�F3�@_�ÌÑrOr«ÎÏ 
�ºY^POM,P�I�F3�@_�HJI�E�I�EGX�U@I�_LY^]OE j b4�VI�HAeQN�¿@£�U3I�EG_�KL��HBK�XCH�N k E
�VEC¿@N3EG� k b4N3YZN3E¶F�HJI`HJM,E�K�ECI`_C ��»HOX`��U@_LECI,e¸H�_�_a�3PBeQN�H
_LE�K0P�R\I�H�N@�VPOM j bÐ£�ECN@ECI`HBKLE:���ºY^POM�POILF@�@_�H�N@�4YZN@_cK�ILU�X«KLE:�
KLP�ILE��cEGX�K�KL�@PO_LE�KL��HBK,�3E�POI0_L�3E¶�VY¹��N@PJK j Y���E�  %3POI0E:H�X`�
U@_LECI:m»HJN½ÈaÈaW½eºHO_0XCILE:HBKLE:� k HO_aE:��P�N�KL�3E�F@H�I�H�M�ECKLEGI�_�PJR
KL�@E�ILE��cEGX«K�EG� �ºY^POM�POILF@�@_C �·¸�3E�ÈaÈaW>¿ j KLEGILE:�µPOUVK�HJN&b�YZM0�
HJ£OEG_nKL��HBK��@HO�µF�HJI`HJM,E�K�ECI`_�_LYZM�Y j HJItKLP�K��3PO_LE,ILE��cEGX�KLEG�ÐYZN
KL�@ETF@HO_cK:mJHJN@�ÀKL�3EGbtR�P�I�M�E:�²H\I�P�U@£��²E:_cK�Y^M�HBK�E»P�R3KL�3EºF@H�IaK`_
PJR �ºY^POM,P�I�F3�0F�HJI`HJM,E�K�ECI�_aF�H�X�EºK��@HBK»E:H�X`��U@_LECI�e¸HJN<KLE:�²K�P
HA]�POYZ�� 
¡ÐE,KLEG_aKLE:�ÐeQ�3E�K��3ECI�H$U@_LECI²XCP�U j ��U@_aE�H�N�ÈLÈaWµKLP�¿ j KLEGI²H
_aKLI�EGHJM PJRQI`HJN@�VPOM j b�£�ECN@ECI`HBKLE:� �TYZP�M,POILF3��_tKLP>F@ILPV�VU@XCE
HJN�E:�VYÑK�EG��_aKLI�EGH�M PJR��3YZ£��>l<U@H j Y^Kcb �ºYZP�M,P�I�F3�@_Gm k HO_aE:�¶PON
KL�@E�_aU k �cEGX�KLYZ]�E �cU@�3£�M,ECN<K�_!PJR�KL�@E²U@_LECI: º¡ÐE�H j _LP�Y^N&]OEG_aKLY^�
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