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/0/1)+����2435�����76824) 9;:
l{»,PSRT½±g�Ë.bJOkjJbEQ ILKN�SRTh�acMLO�ONP�MLach�bfQ g�acPERTË.bJONbJMLO'µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ ´G¶
l{»,PSRT½±g�Ë.bJO<��SRTbfQ OkILKNMLach�bfQ g�acP�j x bJPJO�HJILaTQ KNg�PJO�ONP�HJILKNMLONPJ¼NO�jJO�Q ILKN�SRTh�acMLO_µ�µ�µ ·>=
l{»,PSRT½±g�Ë.bJO@?Âi>ANPJKNOCBkj x bJPJOkHJILaTQ KNg�PJO�ONP�HJILKNMLONPJ¼NO�jJbEQ ILKN�SRTh�acMLOVµ�µ�µ�µ�µ�µ�µ�µ�µED>D

/F/G�������! "�H(I�KJL(�����JL(;���76 M;(�� :N�
zLzÇµÎ´�|tbJOkj x ONPJMLON½ÉeJh�O µ�µ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µEDC¶
zLzÇµ¸· npacPJ¼Nh�bJMLg�acPµ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µPO.·

/1)+����2435�����76824) Q!.
9SRUT�(WV4X����C(� YRZ��(�T��![ 2N�&(\�!)�3^]`_�a%T�X;�>24�>X��!)L6b) cL:

´cµÎ´ o�ILON�SRTh�acMLO µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�=�O
´cµÎ´cµÎ´ lvONbfQ ONI R Q g�acPEa�d�Q ILON�SRTh�acMLO µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�=T�

´cµ¸· nt¿�HJ�C»,¼Na,¼�»CRTPJg�P µ�µ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ��>D
´cµ¸·,µÎ´ ~fRT½±HJh�OvQ ILO R Q ½±ONPCQEµ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ���O
´cµ¸·,µ¸· od�JOkHJILg�½_RTI�»_M�Q ILbJ¼�Q bJILO�g�PE½±acILO�jJO�QÇRTg�h¡µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ��I=

e f (��+����24)gV5�>�+�h�C(��i6b)�-kjlRUT�(�2L��(I�76m�>�![onp����qI-4��24�!)�3 rN.
·,µÎ´ y{ONbfQ ILacPEML¼ R QLQ ONILg�PJi µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ ¶T³
·,µ¸· y{ONbfQ ILacPEMLH[ON¼�Q ILac½±O�Q ONIvµ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ ¶�O

·,µ¸·,µÎ´ ¾ zÂÀ q ¾ m�ÈosJQ g�½±O%¿�a�d�¿�tSg�ic�CQpMLH[ON¼�Q ILac½±O�Q ONI�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ ¶�O
·,µ¸·,µ¸· zÂy�´�D+sJeSRT¼#�.ML¼ R QLQ ONILg�PJi±MLH[ON¼�Q ILac½±O�Q ONI�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ ¶c¶
·,µ¸·,µ D ¾ sV~fqº~LsSILONMLacPSRTPJ¼NO�MLHJg�P,¿�ON¼Ç�Ja±MLH[ON¼�Q ILac½±O�Q ONI�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ ¶�u

=



���������	����


:0RZ��(�T��![ 2N�&('6b) ��5��(�24��� V424[ �+�76824) #�c
DfµÎ´ ~.Q ILbJ¼�Q bJI RThBg�PC¹cONM�Q g�iCR Q g�acP µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ��C¶
Dfµ¸· o�ILON�SRTh�acMLOkjf»,PSRT½±g�¼NMµ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ����

Dfµ¸·,µÎ´ odg�½±O%¿�a�d�¿�tSg�ic�CQ O�&fH[ONILg�½±ONPCQ M�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ����
Dfµ¸·,µ¸· y{ONbfQ ILacP�MLHJg�P,¿�ON¼Ç�Ja±O�&fH[ONILg�½±ONPCQ M&sS¼Nac�JONILONPCQvML¼ R QLQ ONILg�PJi µ�µkµ�µ�µ�µEu>D
Dfµ¸·,µ D y{ONbfQ ILacP�MLHJg�P,¿�ON¼Ç�Ja±O�&fH[ONILg�½±ONPCQ M&sSg�PJ¼Nac�JONILONPCQ{ML¼ R QLQ ONILg�PJi µkµ�µ�µ�µEu>u

Dfµ D ~,bJ½±½_RTI�» µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ#´6³>D
Q a%��2��C(�6b)�� X�)��! H6m�>� 6b)'��T�( a%��(��&(�)��>( 2�* RZ��(�T��![ 2N�&( 9��Nc

OJµÎ´ lvg��8bJMLgÎ¹cOk½±aTQ g�acPJM ¼NacP $SPJONj�g�PJMLg�jJOkR�MLHJ�JONILg�¼ RThBicONac½±O�Q I�»$µ�µ�µ�µ�µkµ�µ�µ�µ#´6³C¶
OJµ¸· l{»,PSRT½±g�¼NM{R Qrh�a��¯ILONMLach�bfQ g�acP�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ#´6³��

OJµ¸·,µÎ´ z�P+tSbJONPJ¼NO�a�d�Q �JO�Q ON½±H[ONI R Q bJILOkRTPJj��C»,jJI R Q g�acP$µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ#´c´c´
OJµ¸·,µ¸· z�P+tSbJONPJ¼NO�a�d�Q ILON�SRTh�acMLO�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ#´c´�D

OJµ D l{»,PSRT½±g�¼NM{R Qr�Jg�ic�JONIdILONMLach�bfQ g�acP"µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ#´c´6�
OJµ DfµÎ´ q#h�RTM�Q g�¼�ML¼ R QLQ ONILg�PJi"µ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ#´c´6�
OJµ Dfµ¸· �VbSRTMLg�ONh�RTM�Q g�¼VML¼ R QLQ ONILg�PJi µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ#´c´��

OJµ O l{»,PSRT½±g�¼NM{R Qr�Jg�ic�EILONMLach�bfQ g�acP µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ#´G·�D
OJµ OJµÎ´ z�PJ¼Nac�JONILONPCQvML¼ R QLQ ONILg�PJi µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ#´G·�D
OJµ OJµ¸· npac�JONILONPCQvML¼ R QLQ ONILg�PJi;µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ#´G·T�

OJµ8= �#bfQLQ g�PJi�Q �Jg�PJicM Q acicO�Q �JONI�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ�µ�µ�µ�µ�µ�µ�µkµ�µ�µ�µ#´G·�u
c V �! ' "����X���� �+��[ 2 25q 9;:�c
nZ6b�![ 682N-4���!J!T�X 9;:N.
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o�ILON�SRTh�acMLO�g�M{R �pONh�h �.PJa��rP�jJg�M RT¼N¼Ç�SRTILg�jJOkQ �SR Q{ML�Ja��rMvg�P�PSR Q bJILOkg�PCQ ONILONM�Q g�PJi±eJg�acHJILaTQ ON¼�Q�¿
g�PJi�HJILacH[ONI�Q g�ONMNµ�z}Q�g�MVHJILa,jJbJ¼NONj eC»$acILiCRTPJg�ML½±MvMLbJ¼Ç�RTM�¼NONI�QÇRTg�P�HJh�RTPCQ M&s MLH[acILONM�acI d<bJPJicg
Q �SR Q±RTILOERTeJh�O_Q a MLbJI�¹,gÎ¹cOE�JacM�Q g�h�O�O�&,Q ONILPSRThr¼NacPJjJgÎQ g�acPJMÉMLbJ¼Ç�]RTM��Jg�ic�¡acI�h�a�� Q ON½±H[ONI RG¿
Q bJILONMNµkod�JO�»�¼ RTP�HSRTMLMVQ �JILacbJic�$Q �JONMLO�H[ONILg�a,jJMvg�P=R�M�QÇR Q OÉa�d �	 �$# 2�( � ��� ���,��� s8R_HJ�SRTMLO�a�d
MLbJMLH[ONPJjJONj¡RTPJg�½_R Q g�acP s+�rgÎQ �JacbfQkMLb �8ONILg�PJi�jSRT½_RTicOTµ�o�ILON�SRTh�acMLO�ML�Ja��rM�RTh�MLa�RE�Jg�ic� O���¿
¼Ng�ONPJ¼�»$g�P=HJILONMLONI�¹,g�PJi�eJg�ac½_R Q ONILg�RThBg�P ��	�������( � O�&fH[ONILg�½±ONPCQ M�� Q ILON�SRTh�acMLOÉg�Mv½±acILO�O��±¼Ng�ONPCQ
Q �SRTP=aTQ �JONIVeJg�acHJILaTQ ON¼�Q g�PJi�½_R Q ONILg�RTh�MNµ�lvONMLHJgÎQ O�MLO�¹cONI RTh#g�PC¹cONM�Q g�iCR Q g�acPJMvg�P$Q �Jg�M $SONh�j s8Q �JO
HJILaTQ ON¼�Q gÎ¹cOÉ½±ON¼Ç�SRTPJg�ML½"R Q�RTP=R Q ac½±g�¼kacI{½±ach�ON¼NbJh�RTIrML¼ RTh�O�ILON½_RTg�PJM{M�Q g�h�h)bJPJ¼Nh�O RTINµvod�JONILO
O�&fg�M�Q�Q �pa�½±a,jJONh�MVQ a$jJONML¼NILg�e[O�Q �JO±g�PCQ ONI RT¼�Q g�acPe[O�Q �pONONP�Q �JO±MLbJiCRTI�½±ach�ON¼NbJh�ONM�RTPJjQ �JO
eJg�ac½_R Q ONILg�RTh0µ)mVPJOºHJILONjJg�¼�Q M�jJg�ILON¼�Q�g�PCQ ONI RT¼�Q g�acPJM)e[O�Q �pONONPÉQ ILON�SRTh�acMLOºRTPJj�Q �JOºeJg�ac½±ach�ON¼NbJh�ONM
�r�Jg�h�OÉQ �JO�aTQ �JONI�acPJO�MLbJicicONM�Q M�REMLh�a��rg�PJi ¿�jJa��rP ½±ON¼Ç�SRTPJg�ML½"¹,g�R�¹,g�ML¼NacMLgÎQ�»=O �8ON¼�Q MNµ±od�JO
Q ILON�SRTh�acMLO �pacbJh�j d<ILac½ R�ich�RTMLM�»M�QÇR Q O�g�P �r�Jg�¼Ç��Q �JO�eJg�ac½±ach�ON¼NbJh�O�icO�Q MÉON½Ée[ONjJjJONjRTPJj
Q �.bJMrHJILaTQ ON¼�Q ONj d<ILac½ªjJONPSR Q bJI R Q g�acP µ
Ê OdM�Q bJjJg�ONj±RV½±a,jJONh,M�»,M�Q ON½ �rgÎQ ��ILONiCRTILjÉQ aVQ �JONMLOr½±a,jJONh�MNµ�od�JOvnt¿�HJ�C»,¼Na,¼�»CRTPJg�P$Å0n �ºndÆ
g�M�REich�aceJbJh�RTIVHJILaTQ ONg�P s)Q �SR Q�g�Mkg�PC¹cachÎ¹cONj g�P=Q �JO±h�g�ic�CQk�SRTI�¹cONM�Q g�PJi$HJILa,¼NONMLM�a�d ¼�»CRTPJaceSRT¼%¿
Q ONILg�Rfµ�urON¼NONPCQ hÎ» jf»,PSRT½±g�¼NM�a�d Q �Jg�M�HJILaTQ ONg�P �SR ¹cO�e[ONONP�M�Q bJjJg�ONj¡eC»PJONbfQ ILacP�ML¼ R QLQ ONILg�PJi
Q ON¼Ç�JPJg�Ë.bJONMNµVÊ OÉ¼Nac½±HSRTILO�Q �JONMLOÉILONMLbJhÎQ M �rgÎQ ��jSR QÇR±acefQÇRTg�PJONj�acP$Q ILON�SRTh�acMLO�¼NaCR Q ONj=HJILa ¿
Q ONg�PEM RT½±HJh�ONMNµ

z�P�R�$SILM�Q M�Q ONH sfjf»,PSRT½±g�¼NMºa�d Q ILON�SRTh�acMLO{g�P�RTË.bJONacbJMpMLach�bfQ g�acP �pONILOVg�PC¹cONM�Q g�iCR Q ONj�bJMLg�PJi
PJONbfQ ILacPQ g�½±O%¿�a�d�¿�tSg�ic�CQ�RTPJj PJONbfQ ILacP MLHJg�P,¿�ON¼Ç�Ja�Q ON¼Ç�JPJg�Ë.bJONMNµEod�JO�Q ON½±H[ONI R Q bJILO±jJONH[ONP,¿
jJONPJ¼NOra�d[Q �JOrjJg��8bJMLgÎ¹cOd½±aTQ g�acPJMF�SR ¹cOre[ONONP±jJONML¼NILg�e[ONj µtÁSbJI�Q �JONIL½±acILO)�pOrM�Q bJjJg�ONj±jf»,PSRT½�¿
g�¼NMda�d�Q ILON�SRTh�acMLO�g�PEjJg�h�bfQ O�RTË.bJONacbJMVn �ºn²MLach�bfQ g�acP µ#y{a±O�¹,g�jJONPJ¼NO d<acIrjJg�ILON¼�Qrg�PCQ ONI RT¼�Q g�acPJM
e[O�Q �pONONP�Q �JOkHJILaTQ ONg�P�RTPJjEQ �JOkMLbJiCRTIr¼NacbJh�jEe[O�jJO�Q ON¼�Q ONj µ

� d5Q ONI9� RTILjJM&s
�pOVH[ONIid<acIL½±ONj±PJONbfQ ILacP�ML¼ R QLQ ONILg�PJi�O�&fH[ONILg�½±ONPCQ MºQ a�M�Q bJjf»±Q �JO{g�P+tSbJONPJ¼NO
a�dtQ ILON�SRTh�acMLO�acP=Q �JO�jf»,PSRT½±g�¼NM�a�dtQ �JO_n �ºn�HJILaTQ ONg�P µ�r»,jJI R Q ONjH[a��rjJONI�M RT½±HJh�ONM �pONILO
bJMLONj�Q a$M�Q bJjf» Q �JO_g�PCQ ONILPSRThºjf»,PSRT½±g�¼NM�a�d Q �JO_HJILaTQ ONg�P µ�s{MLg�PJi$jJg��8ONILONPCQ�PJONbfQ ILacP�ML¼ R Q�¿
Q ONILg�PJi�Q ON¼Ç�JPJg�Ë.bJONM �pO±aceJMLONI�¹cONj jf»,PSRT½±g�¼NM d<ILac½ ³fµÎ´�HJMkbJHQ aEMLac½±O�PSRTPJacMLON¼NacPJjJM�g�PR
�{¿�I RTPJicO�bJHQ a O���� �%µ�Á2RTM�Q�jf»,PSRT½±g�¼NM �pONILO_M�Q bJjJg�ONj eC»PJONbfQ ILacPQ g�½±O%¿�a�d�¿�tSg�ic�CQVQ ON¼Ç�,¿
PJg�Ë.bJONM&s#h�acPJicONI�Q g�½±O±ML¼ RTh�ONM �pONILO_¹,g�MLg�eJh�O_H[ONIid<acIL½±g�PJi�PJONbfQ ILacP;MLHJg�P,¿�ON¼Ç�Ja=O�&fH[ONILg�½±ONPCQ MNµ
�vh�MLa_eSRT¼#�.ML¼ R QLQ ONILg�PJi_Q ON¼Ç�JPJg�Ë.bJONM �pONILO�bJMLONj s ONMLH[ON¼Ng�RTh�hÎ»�Q a_g�PC¹cONM�Q g�iCR Q O�I R Q �JONI{�Jg�ic��¹TRTh ¿
bJONMra�d�½±ac½±ONPCQ bJ½ªQ I RTPJMid<ONINµ
s{MLg�PJi�jJg��8ONILONPCQVM RT½±HJh�O�¼Nac½±H[acMLgÎQ g�acPJM��rgÎQ ��jJONbfQ ONI R Q ONj=acIvHJILaTQ acPSR Q ONj�¼Nac½±H[acbJPJjJM �pO
�pONILO±RTeJh�O�Q a�M�Q bJjf»=acPJhÎ»$MLONh�ON¼�Q ONj ½±aTQ g�acPJMvOTµ iJµ d<ILac½¤Q �JO�HJILaTQ ONg�P=eC»�½_RTM��.g�PJi�¼NacPCQ ILg ¿
eJbfQ g�acPJM%d<ILac½�Q ILON�SRTh�acMLO�RTPJjE�C»,jJI R Q g�acP � R Q ONINµ
od�JOtILONh�R7&JR Q g�acPSRThTHJILa,¼NONMLM�g�P�Q �JO#aceJMLONI�¹cONj�Q g�½±OFI RTPJicOt¼NacbJh�jke[O#jJONML¼NILg�e[ONj�eC»kRdM�Q ILO�Q ¼Ç�JONj
O�&fH[acPJONPCQ g�RTh)jJON¼ R »cµ{od�JO�acefQÇRTg�PJONj$ILONh�R7&JR Q g�acP�Q g�½±ONM{g�PJ¼NILO RTMLO�eC»$R d3RT¼�Q acI{a�dd´6³c³ �r�JONP
¼Nac½±HSRTILg�PJi�HJILaTQ ONg�PEjf»,PSRT½±g�¼NM �rgÎQ ��RTPJj �rgÎQ �JacbfQdQ ILON�SRTh�acMLOTµ
od�JO icONac½±O�Q I�»�a�d2½±aTQ g�acP��SRTMFe[ONONP�jJONML¼NILg�e[ONj�bJMLg�PJi�RvMLg�½±HJh�Oº½±a,jJONh,a�d[RVHSRTI�Q g�¼Nh�OºjJg��8bJMÂ¿
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g�PJi±g�PJMLg�jJO�R�MLHJ�JONILOTµdod�JOÉRTPSRThÎ»,MLg�Mda�dFQ g�½±O%¿�a�d�¿�tSg�ic�CQdRTPJj�eSRT¼#�.ML¼ R QLQ ONILg�PJi�jSR QÇR�ILO�¹cO RTh�ONj
PJa�¼Ç�SRTPJicOvg�P±Q �JO{icONac½±O�Q I�»�a�d Q �JO{HJILaTQ ONg�P_½±a6¹cON½±ONPCQ M �r�JONP_Q ILON�SRTh�acMLO{g�MpRTjJjJONj±Q a�Q �JO
M RT½±HJh�OTµ

mVP_Q �JO �r�Jach�OvQ �JOVacefQÇRTg�PJONj�ILONMLbJhÎQ Mpd3R ¹cacbJIpQ �JO@d<ach�h�a��rg�PJi�g�½_RTicOra�dBQ �JOVg�PCQ ONI RT¼�Q g�acPJM
e[O�Q �pONONP$Q ILON�SRTh�acMLOkRTPJjEQ �JO�n �ºn²HJILaTQ ONg�P �
z�P Q �JO�HJILONMLONPJ¼NO_a�dºQ ILON�SRTh�acMLOÉQ �JO�jf»,PSRT½±g�¼NM�a�dºQ �JO�HJILaTQ ONg�P g�MV�Jg�PJjJONILONjjJbJO�Q a$RTP g�P,¿
¼NILO RTMLOpa�dfQ �JOt¹,g�ML¼NacMLgÎQ�»ka�dfQ �JOº�C»,jJI R Q g�acP�ML�JONh�h0µ�ÀpONg�PJi{HJh�RT¼NONj�g�P�Rr½±acILO#¹,g�ML¼NacbJM�½±ONjJg�bJ½ s
HJILaTQ ONg�P=½±a6¹cON½±ONPCQ MkRTILOÉMLh�a��pONj jJa��rP s Q �JO�icONac½±O�Q I�»$a�dº½±aTQ g�acP$ILON½_RTg�PJMvPJO�¹cONI�Q �JONh�ONMLM
bJPJ¼Ç�SRTPJicONj µºod�JONMLO d3RT¼�Q Md¼NacILILONMLH[acPJj�Q a�Q �JO�½±a,jJONhFs.Q �SR QrHJILacH[acMLONj�RÉHJILaTQ ON¼�Q gÎ¹cOk½±ON¼Ç�,¿
RTPJg�ML½ª¹,g�R�ON½Ée[ONjJjJg�PJi�Q �JOkeJg�ac½_R Q ONILg�RTh2g�PCQ a±R�ich�RTMLM�»�Q ILON�SRTh�acMLO�M�Q ILbJ¼�Q bJILOTµ
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ÈBO{Q ILKN�SRTh�acMLOvONM�Q bJP�jJg�M RT¼N¼Ç�SRTILg�jJO{Ë.bJg8ONM�Q ¼NacPJP.b�H[acbJIpMLONMpHJILacHJILg�K�Q KNMpeJg�acHJILaTQ ON¼�Q ILg�¼NONMNµ.z�h
O�&fg�M�Q O�bJP=¼NONI�QÇRTg�P PJac½ÉeJILOÉj x acILiCRTPJg�ML½±ONMVacb=jJO�HJh�RTPCQ ONM&s Ë.bJgFMLacPCQ�¼ RTHSRTeJh�OÉjJO�MLbJI�¹,gÎ¹,ILO
jSRTPJM±jJONM±¼NacPJjJgÎQ g�acPJM��JacM�Q g�h�ONM�¼Nac½±½±O�jJONM�Q ON½±H[KNI R Q bJILONM�Q IL�NM±KNh�O�¹cKNONM±acb;Q IL�NM±eSRTMLMLONMNµ
npONMracILiCRTPJg�ML½±ONMpHSRTMLMLONPCQvRTh�acILMpjSRTPJMdbJPEK�QÇR QdË.b x acP�RTHJH[ONh�h�O �	 �$# 2�( � ��� ���,��� a���g�h�Mº¹,gÎ¹cONPCQ
R ¹cON¼vbJPJOvRT¼�Q gÎ¹,gÎQ KdILKNjJbJgÎQ OTµ.s{PJO d<acg�M#ILKN�C»,jJI R Q KNM&s,g�h�M#ILONHJILONPJPJONPCQ h�ONbJI#½ AN½±Or¼�»,¼Nh�OrjJOr¹,g�OTµ
ÈBO�Q ILKN�SRTh�acMLO�R�KNiCRTh�ON½±ONPCQkjJKN½±acPCQ ILK�MLacP O��±¼ RT¼NgÎQ K�¼Nac½±½±OÉHJILaTQ ON¼�Q ONbJI�jJONMk½_R Q KNILg�RTb
&
eJg�ach�acicg�Ë.bJONM jSRTPJMrjJONM{O�&fH[KNILg�ONPJ¼NONM ��	h������( � µ2npO�MLbJ¼NILOkONM�QvPJaTQÇRT½±½±ONPCQdHJh�bJMrO��±¼ RT¼NO�Ë.bJO
j x RTbfQ ILONM{HJILa,jJbJgÎQ MrR »CRTPCQ{jJONM{HJILacHJILg�K�Q KNMdMLg�½±g�h�RTg�ILONMNµ¾ RTh�icILKkbJP$¼NONI�QÇRTg�PEPJac½ÉeJILO�j x K�Q bJjJONMvjSRTPJMr¼NO�jJac½_RTg�PJO�sJh�Ok½±KN¼ RTPJg�ML½±O�jJO�HJILaTQ ON¼�Q g�acPH<
h0x KN¼Ç�JONh�h�OdR Q ac½±g�Ë.bJO acb�½±ach�KN¼NbJh�RTg�ILOºP x ONM�QtQ acbG�LacbJILMFHSRTM#¼Nh�RTg�INµ z�hJO�&fg�M�Q OrjSRTPJM#h�Rvh�gÎQLQ KNI R Q bJILO
jJONb
&�½±a,jJ�Nh�ONMpH[acbJIpjJKN¼NILg�ILOvh�ONM g�PCQ ONI RT¼�Q g�acPJMºONPCQ ILO�h�O{Q ILKN�SRTh�acMLOvO�Qdh�ONMpeJg�ac½±ach�KN¼NbJh�ONMNµ.s{P
½±a,jJ�Nh�O�HJILacH[acMLO$bJP]½±KN¼ RTPJg�ML½±O�Ë.bJg{ONM�Q�eSRTMLK$MLbJI_jJONM�g�PCQ ONI RT¼�Q g�acPJM±jJg�ILON¼�Q ONM_ONPCQ ILO$h�O
MLbJ¼NILOkO�Qrh�OveJg�ac½_R Q ONILg�RTb µ,È#x RTbfQ ILO�½±a,jJ�Nh�OvMLbJicic�NILO�Ë.bJO�h�ONM eJg�ac½±ach�KN¼NbJh�ONMpMLacPCQrHJILaTQ KNicKNONM
¼NacPCQ ILO�h�R_jJKNPSR Q bJI R Q g�acP s8HSRTIL¼NO�Ë.bJO�h�OÉQ ILKN�SRTh�acMLO d<acIL½±OÉbJP K�QÇR Q�¹,gÎQ ILONb
& RTbfQ acbJIVj x ONh�h�ONM
O�Q{ON½±HLAN¼Ç�JO�jJOk¼NO�QLQ Ok½_RTPJg��NILO�h�RÉjJKNicI RTjSR Q g�acP µ
y{acbJM�R ¹cacPJMVK�Q bJjJg�K�bJP�M�»,M�Q �N½±OÉ½±a,jJ�Nh�O�R1$SP$jJO�¹cKNILg%$SONIvh�R�¹TRTh�g�jJgÎQ K�jJOÉ¼NONMVjJONb
&��C»,H[a ¿
Q �J�NMLONMNµ8È)R±nt¿�HJ�C»,¼Na,¼�»CRTPJg�PJO_Å0n �ºndÆdONM�Q{bJPJOkHJILaTQ KNg�PJO�ich�aceJbJh�RTg�ILOvË.bJg,�LacbJO�bJP�I��ch�OVjSRTPJM
h�O�¼�»,¼Nh�OEHJ�JaTQ acM�»,PCQ �JK�Q g�Ë.bJOEjJONM±¼�»CRTPJaceSRT¼�Q KNILg�ONMNµturKN¼NON½±½±ONPCQ7sFh�R�jf»,PSRT½±g�Ë.bJO�jJOE¼NO�QLQ O
HJILaTQ KNg�PJOrR�K�Q KrK�Q bJjJg�KNOrHSRTI#jJONM#Q ON¼Ç�JPJg�Ë.bJONMºjJOdjJg��8bJMLg�acP�jJOdPJONbfQ ILacPJMNµ.y{acbJMtbfQ g�h�g�MLacPJMF¼NONM
ILKNMLbJhÎQÇR Q MºH[acbJIth�ONMt¼Nac½±HSRTILONIºR ¹cON¼vjJONMºjJacPJPJKNMpacefQ ONP.bJONMpMLbJIºjJONMºKN¼Ç�SRTPCQ g�h�h�acPJMt¼NacPCQ ONPSRTPCQ
jJOkh�R±n �ºn²ONP�HJILKNMLONPJ¼NO�jJbEQ ILKN�SRTh�acMLOTµ

lVRTPJM{bJPJO�HJILON½±g��NILOkK�QÇRTH[O�PJacbJMVR ¹cacPJMvK�Q bJjJg�Kkh�R�jf»,PSRT½±g�Ë.bJO�jJb�Q ILKN�SRTh�acMLO�ONP$bfQ g�h�g ¿
M RTPCQ�h�ONMVQ ON¼Ç�JPJg�Ë.bJONM�jJO�Q ON½±HJM�jJO�¹cach#O�Q�jJO�h0x KN¼Ç�JaEjJO±MLHJg�P jJONM�PJONbfQ ILacPJMNµ)y{acbJM�R ¹cacPJM
jJKN¼NILgÎQth�RVjJKNH[ONPJjSRTPJ¼NO{ONP�Q ON½±H[KNI R Q bJILOdjJONMt½±acbf¹cON½±ONPCQ MtjJg��8bJMLg d<MFjJb�Q ILKN�SRTh�acMLOdjSRTPJMtjJONM
MLach�bfQ g�acPJMVRTË.bJONbJMLONMNµBÈ#x K�Q bJjJOÉjJOÉh�R±jf»,PSRT½±g�Ë.bJO�jJb�Q ILKN�SRTh�acMLO�jSRTPJMVbJPJOÉMLach�bfQ g�acP�jJg�h�bJKNO
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jJO{n �ºn¡P x RVjJacPJPJKrRTbJ¼NbJPJOdg�PJjJg�¼ R Q g�acP�Ë.bSRTPCQ`<Vh0x O�&fg�M�Q ONPJ¼NOdj x g�PCQ ONI RT¼�Q g�acPJMFjJg�ILON¼�Q ONMFONPCQ ILO
h�OVQ ILKN�SRTh�acMLO�O�Q{h�RÉHJILaTQ KNg�PJOTµ

lVRTPJM{bJPJOkjJONb
&fg��N½±OkK�QÇRTH[O�sSPJacbJM{R ¹cacPJMvRTPSRThÎ»,MLK�sJicI��T¼NO<�jJONM{O�&fH[KNILg�ONPJ¼NONM{jJOkjJg��8b,¿
MLg�acP jJO±PJONbfQ ILacPJM&s)h0x g�P+tSbJONPJ¼NO�jJb Q ILKN�SRTh�acMLO�MLbJI�h�R�jf»,PSRT½±g�Ë.bJO�jJO±h�R�nt¿�HJ�C»,¼Na,¼�»CRTPJg�PJOTµ
y{acbJM�R ¹cacPJM�bfQ g�h�g�MLKÉjJONM�KN¼Ç�SRTPCQ g�h�h�acPJM�MLacbJMd<acIL½±O�jJO±H[acbJjJILONM��C»,jJI R Q KNONMÉH[acbJIkH[acbf¹cacg�I
RT¼N¼NKNjJONItRvh�Rvjf»,PSRT½±g�Ë.bJOpg�PCQ ONILPJO jJOdh�R{HJILaTQ KNg�PJOTµc��RTIFjJg��8KNILONPCQ ONM�Q ON¼Ç�JPJg�Ë.bJONM&sCPJacbJM#R ¹cacPJM
HJb�O�&JRT½±g�PJONIph�R�jf»,PSRT½±g�Ë.bJOvjSRTPJM bJPJOViCRT½±½±OrjJOvQ ON½±HJMpONPCQ ILO�³fµÎ´VHJM O�Q Ë.bJONh�Ë.bJONMdPJM O�Q
jSRTPJMkbJPJO�iCRT½±½±O�ONP �¯�LbJMLË.b x < O ��� ��µBÈ)REjf»,PSRT½±g�Ë.bJO�I RTHJg�jJO�ONM�QÉRT¼N¼NONMLMLg�eJh�O�HSRTI�jJONM
Q ON¼Ç�JPJg�Ë.bJONMdjJOvQ ON½±HJM jJOv¹cach jJOVPJONbfQ ILacPJM&s,QÇRTPJjJg�MpË.bJO�h�R�jf»,PSRT½±g�Ë.bJOVh�ONPCQ OVONM�QdaceJMLONI�¹cKNO
<�h0x RTg�jJO�jJONMVQ ON¼Ç�JPJg�Ë.bJONMkHSRTIVKN¼Ç�JaEjJOÉMLHJg�P=jJONMkPJONbfQ ILacPJMNµBy{acbJM�R ¹cacPJMkbfQ g�h�g�MLK�RTbJMLMLgFjJONM
Q ON¼Ç�JPJg�Ë.bJONM{jJOkILK�Q ILa,jJg��8bJMLg�acP sfH[acbJIrRT¼N¼NKNjJONIrONP�HSRTI�Q g�¼NbJh�g�ONI%<�jJO�icI RTPJjJONMd¹TRTh�ONbJILMdjJO �Éµ
Ã�I��T¼NO <�h0x bfQ g�h�g�M R Q g�acP�j x KN¼Ç�SRTPCQ g�h�h�acPJMpR ¹cON¼VjJONM HSRTI�Q g�ONMpHJILaTQ acPJKNONMpacb�jJONbfQ KNILg�KNONM&sf¼Ç�Jacg�MLg�ONM
MLacg�icPJONbJMLON½±ONPCQ7s8PJacbJM�R ¹cacPJMVONb=MLONbJh�ON½±ONPCQkRT¼N¼N�NM <_h�R±jf»,PSRT½±g�Ë.bJO�jJOÉ¼NONI�QÇRTg�PJONMVHSRTI�Q g�ONM
jJO�h0x KN¼Ç�SRTPCQ g�h�h�acP µ2��RTIvO�&fON½±HJh�O�s[PJacbJMVR ¹cacPJMVK�Q bJjJg�K�h�R±jf»,PSRT½±g�Ë.bJO�jJOÉh�R�HJILaTQ KNg�PJO�Å<HJILa ¿
Q acPJKNO6ÆCs8QÇRTPJjJg�M�Ë.bJO�h�ONM�¼NacPCQ ILg�eJbfQ g�acPJMVjJb Q ILKN�SRTh�acMLOÉO�Q�jJO�h0x O RTb j x �C»,jJI R QÇR Q g�acP s8O�QÇRTg�ONPCQ
½_RTMLË.bJKNONMNµ
y{acbJM_R ¹cacPJM_HJb]jJKN¼NILg�ILOEh�OEHJILa,¼NONMLMLbJM�jJO�ILONh�R7&JR Q g�acP < h0x RTg�jJO�j x bJPJO d<acPJ¼�Q g�acP;jJOEQ�»,H[O
?ÂO�&fH[acPJONPCQ g�ONh�h�OdK�Q g�ILKNOCBÇµ.ÈBOrQ ON½±HJMtjJO{ILONh�R7&JR Q g�acP�Ë.bJOvPJacbJMpR ¹cacPJMºHJb�R QLQ ILg�eJbJONIºRTb
&±½±acb,¿
¹cON½±ONPCQ M�jJOÉh�R_HJILaTQ KNg�PJOÉRTbJic½±ONPCQ OÉjJOÉjJONb
&=acILjJILONM�jJOÉicI RTPJjJONbJIVË.bSRTPJj=h�R_HJILaTQ KNg�PJO�MLO
Q ILacbf¹cOkONP�HJILKNMLONPJ¼NO�jJbEQ ILKN�SRTh�acMLOTµ
�¯h0x RTg�jJOrj x bJP�½±a,jJ�Nh�OrMLg�½±HJh�O�s.Ë.bJg[jJKN¼NILgÎQ h�R�jJg��8bJMLg�acP±j x bJPJOVHSRTI�Q g�¼NbJh�O{jSRTPJMpbJPJOVMLHJ�J�NILO�s
PJacbJMrR ¹cacPJMrjJKN¼NILgÎQdh�R�icKNac½±K�Q ILg�OvjJONMr½±acbf¹cON½±ONPCQdjJONMrILKNMLg�jJbJMdjJO�h�R�HJILaTQ KNg�PJOTµJÈ#x RTPSRThÎ»,MLO
jJONMkO�&fH[KNILg�ONPJ¼NONM�ONP Q ON½±HJMkjJO�¹cach#O�QkONPILK�Q ILa,jJg��8bJMLg�acP R�½±acPCQ ILK�Ë.bJO�¼NO�QLQ O�icKNac½±K�Q ILg�O
PJOk¼Ç�SRTPJicOkHSRTMrMLacbJM{h0x g�P+tSbJONPJ¼NO�jJbEQ ILKN�SRTh�acMLOTµ

È#x ONPJMLON½ÉeJh�O jJONMFILKNMLbJhÎQÇR Q M�acefQ ONP.bJM#PJacbJM�¼NacPJjJbJgÎQo<vh0x g�½_RTicO#MLbJgÎ¹TRTPCQ O jJONMFg�PCQ ONI RT¼�Q g�acPJM
ONPCQ ILOkh�ONMr½±ach�KN¼NbJh�ONM jJO�Q ILKN�SRTh�acMLOkO�QrjJOkh�R±n �ºnv�
q#P$HJILKNMLONPJ¼NO�jJb�Q ILKN�SRTh�acMLOkh�ONMr½±acbf¹cON½±ONPCQ M{jJO�h�R�HJILaTQ KNg�PJOkMLacPCQv½±a,jJg%$SKNMNµSÈ)R�¹,g�ML¼NacMLgÎQ K
jJOEh�R�¼NacbJ¼Ç�JOEj x �C»,jJI R QÇR Q g�acPRTbJic½±ONPCQ OTµ#lVRTPJM±¼NO�Q�ONPC¹,g�ILacPJPJON½±ONPCQ±HJh�bJMÉ¹,g�MLË.bJONb
&!sth�ONM
½±acbf¹cON½±ONPCQ MVjJOÉh�R±HJILaTQ KNg�PJO�MLacPCQ�I RTh�ONPCQ g�M&s[½_RTg�M{h�R±icKNac½±K�Q ILg�O�jJOÉ¼NONMV½±acbf¹cON½±ONPCQ MVONM�Q
¼NacPJMLONI�¹cKNOTµ)npO�Q�»,H[OÉj x g�PCQ ONI RT¼�Q g�acP$¼NacILILONMLH[acPJj RTb�½±a,jJ�Nh�O�s2Ë.bJg�HJILacH[acMLOÉbJP�½±KN¼ RTPJg�ML½±O
jJO{HJILaTQ ON¼�Q g�acP_HSRTIºh0x g�PJ¼Nh�bJMLg�acP�jJONMpeJg�ac½_R Q KNILg�RTb
&ÉjSRTPJMpbJPJO d<acIL½±Od¹,gÎQ ILONbJMLOvjJOrQ ILKN�SRTh�acMLOTµ
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o�ILON�SRTh�acMLO�g�M�Q_ONg�P �pONgÎQ_¹cONILeJILONgÎQ O�Q ONM�lvg�M RT¼N¼Ç�SRTILg�j stjSRTM_g�PjJONI�yvR Q bJI±ONg�PJO$g�PCQ ONILONMLM RTP,¿
Q O�ML¼Ç���fQ��NONPJjJO$ÁSbJP �CQ g�acP¡�SR Q µ�� RT�Jh�ILONg�¼Ç�JOEmVILiCRTPJg�ML½±ONP �rg�O�PJg�ONjJONILOE� t2RTP��NONP sº~,H[acILONP
a,jJONI��#g�h��NO�s)jJg�O_jJg�ONMLONP��8bJ¼#�TONIÉHJILa,jJb��Ng�ONILONP s ���cPJPJONP¡O�&,Q ILON½±ONP��Tb��MLONILONP;ÀpONjJg�PJicbJPJicONP
M�QÇRTPJjJ�SRThÎQ ONP µSÀpONg�MLHJg�ONh�M9�pONg�MLO�icg�efQdONM{� t2RTP��NONP sSjJg�OV¹��ch�h�g�iÉRTbJM�Q ILa,¼#�.PJONP3���cPJPJONP µ2q#g�PJ½_RTh
�rg�ONjJONIkILON�C»,jJILg�ONI�Q7s ���cPJPJONP MLg�O�g��JILONP PJacIL½_RTh�ONP ÈBONe[ONPJM���»
�.h�bJM �rg�ONjJONI�RTb+d<PJON�J½±ONP µ�~,g�O
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�Je[ONILh�ONe[ONP�g�P�ONg�PJON½	~.QÇRTjJg�bJ½�ILONjJb��Ng�ONI�Q ONIr� �CQ gÎ¹,gÎQ � Q7sJRTbJ¼Ç� �	 �$# 2�( � ��� ���,��� icONPSRTPJPCQ7sJac�,¿
PJOkPJONPJPJONPJM9�pONI�Q OÉÀpONML¼Ç� �TjJg�icbJPJicONP$RTb+d �Nb��pONg�MLONP µ2�vbJ¼Ç��g�P ��	�������( � q &fH[ONILg�½±ONPCQ ONP��NONg�iTQ
o�ILON�SRTh�acMLOkjJg�OkÁ �T�Jg�i �TONgÎQ7sJÀpg�ac½_R Q ONILg�RTh��Nb�ML¼Ç���fQ��NONP µ Ã�ONicONP��Je[ONI �T�JPJh�g�¼Ç�JONP ¾ R Q ONILg�RTh�g�ONP
g�M�Qro�ILON�SRTh�acMLOkjJONbfQ h�g�¼Ç�EO����Ng�ONPCQ ONINµ
o�ILaTQ�� � RT�Jh�ILONg�¼Ç�JONI$s{PCQ ONILMLbJ¼Ç�.bJPJicONPXRTb+dÉjJg�ONMLON½ Ã�ONeJg�O�Q$g�M�Q�jJONI�~,¼Ç�.bfQ��N½±ON¼Ç�SRTPJg�ML½ÉbJM
¹cacP_o�ILON�SRTh�acMLOvRTb+dBR Q ac½_RTILONI#a,jJONIt½±ach�O��.bJh�RTILONI#q#e[ONPJO �pONgÎQ ONIL�Jg�P±bJP �.h�RTINµCz�P±jJONIpÈBgÎQ ONI RG¿
Q bJI �rbJILjJONP �,�pONg ¾ a,jJONh�h�Od¹cacILicONM�Q ONh�hÎQ7s.bJ½ jJg�O{Ê ON¼Ç�JMLONh%�rg�I��.bJPJicONP �,�rg�ML¼Ç�JONP�o�ILON�SRTh�acMLO%¿¾ ach�O����Jh�ONP bJPJj jJON½�Àpg�ac½_R Q ONILg�RTh �Nb e[ONML¼Ç�JILONg�e[ONP µ)q#g�P ¾ a,jJONh�h�M RTiTQ�jJg�ILO��CQ OÉÊ ON¼Ç�JMLONh ¿
�rg�I��.bJPJicONP �,�rg�ML¼Ç�JONP�jJON½ �8bJ¼#�TONI bJPJj�jJONP�Àpg�ac½±ach�O����Jh�ONP�¹cacIL�JONI&s � �T�JILONPJj�jSRTM RTPJjJONILO
|Vg�M��TacMLgÎQ � Q MLO �8O��CQ O �Nb Ã�ILbJPJjJOÉh�ONiTQ µ[lVRTM�Àpg�ac½_R Q ONILg�RTh+� �JILjJOÉjJON½±PSRT¼Ç�$¹cacI�lvONPSR Q bJILg�O%¿
ILbJPJi±icONML¼Ç���fQ���Q7s[g�PJjJON½ªONM{g�P�ONg�PJONIrich�RTM RTI�Q g�icONP�o�ILON�SRTh�acMLO�~.Q ILb �CQ bJIrONg�PJicONe[O�QLQ O�Q��rg�ILj µ
Ê�g�It�SRTe[ONP�ONg�P ¾ a,jJONh�h[~.»,M�Q ON½�g�½ �{g�P.eJh�g�¼#��RTb+dBjJg�ONMLO{e[ONg�jJONP ¾ a,jJONh�h�OrbJPCQ ONILMLbJ¼Ç�CQ µJlVRTM
nt¿Â�#�C»,¼Na,¼�»CRTPJg�P�Å0n �ºndÆVg�M�QVONg�P=ich�aceJbJh�RTILONMV�#ILaTQ ONg�P s8jSRTM�ONg�PJO�urach�h�O�g�½¤HJ�JaTQ acM�»,PCQ �JO�Q g ¿
ML¼Ç�JONP �[»
�.h�bJMºjJONI nº»CRTPJaceSR��CQ ONILg�ONP_MLHJg�ONhÎQ µ.y{ONbJONILOv�vILe[ONgÎQ ONP±�SRTe[ONP_jJg�Ovl{»,PSRT½±g��ÉjJg�ONMLONM
�#ILaTQ ONg�PJMF½±gÎQ �{g�h d<Ot¹cacP±y{ONbfQ ILacPJONPJM�Q ILONbfQ ON¼Ç�JPJg��TONP_bJPCQ ONILMLbJ¼Ç�CQ µcÊ�g�I ���cPJPJONP�jJg�O jJacI�QFicO%¿
�pacPJPJONPJONP=q#ILicONeJPJg�MLMLOk½±gÎQdbJPJMLONILONP�q &fH[ONILg�½±ONPCQ ONP$RTP��#ILace[ONPE¹cONILich�ONg�¼Ç�JONP sSjJg�O�MLa��pac�Jh
jSRTMvn �ºn¯�#ILaTQ ONg�P�RTh�MrRTbJ¼Ç��o�ILON�SRTh�acMLO%¿ ¾ ach�O����Jh�O�ONPCQ �SRThÎQ ONP µ

z�P�ONg�PJON½"ONILM�Q ONP~,¼Ç�JILgÎQLQV�SRTe[ONP �rg�IvjJg�OÉl{»,PSRT½±g���¹cacP=o�ILON�SRTh�acMLO�g�P3� �TMLMLILg�icONP=È � ¿
MLbJPJicONPEbJPCQ ONILMLbJ¼Ç�CQ µJÊ�g�I �TacPJPCQ ONPEjJg�Ov�veJ� �TPJicg�i �TONgÎQ jJONIpjJg��8bJMLONPEÀpO,�pONicbJPJicONP�¹cacP�jJONI
o�ON½±H[ONI R Q bJIÉe[ONML¼Ç�JILONg�e[ONP µtq#g�PJO�s{PCQ ONILMLbJ¼Ç�.bJPJijJONI�o�ILON�SRTh�acMLONjf»,PSRT½±g�� g�P ¹cONILj��JPJPCQ ONI
n �ºnt¿ÂÈ �cMLbJPJi �TacPJPCQ O��TONg�PJO �{g�P��pONg�MLO�RTb+dvjJg�ILO��CQ O �8bJ¼#�TONIÂ¿Â�#ILaTQ ONg�P,¿}Ê ON¼Ç�JMLONh%�rg�I��.bJPJicONP
h�g�O�d<ONILP µ

lVRTPSRT¼Ç�=�SRTe[ONP �rg�Iv½±gÎQ �{g�h d<Ok¹cacP y{ONbfQ ILacPJONPJM�Q ILONbJO�&fH[ONILg�½±ONPCQ ONPjJONP q#g�P+tSbJMLMv¹cacP
o�ILON�SRTh�acMLO�RTb+d{jJg�OEl{»,PSRT½±g�� jJONM_n �ºnt¿Â�#ILaTQ ONg�PJM�bJPCQ ONILMLbJ¼Ç�CQ µtÊ�g�IÉ�SRTe[ONP�C»,jJI R Q g�MLg�ONIÂ¿
Q Ok�#bJjJONILHJILace[ONPE¹cONI9�pONPJjJO�Q7s[bJ½ªjJg�O�g�PCQ ONILPJOkl{»,PSRT½±g��±jJONM{�#ILaTQ ONg�PJM �NbEM�Q bJjJg�ONILONP µ ¾ gÎQ
�{g�h d<OF¹cONILML¼Ç�Jg�ONjJONPJONIFy{ONbfQ ILacPJONPJM�Q ILONbfQ ON¼Ç�JPJg��TONP �TacPJPCQ ONP �rg�I)ÀpO,�pONicbJPJicONP�g�PkONg�PJON½ �8ONgÎQ�¿
d<ONPJM�Q ONIt¹cacP_³fµÎ´rHJMteJg�M��Nb±ONg�PJg�icONP±yvRTPJacMLO��.bJPJjJONP_bJPCQ ONILMLbJ¼Ç�JONP�bJPJj±g�P�ONg�PJON½ �{¿ÂÀpONILONg�¼Ç�
eJg�M�Nb O ��� �%µF~,¼Ç�JPJONh�h�O�l{»,PSRT½±g�� �TacPJPCQ O�½±gÎQ�Á�h�bJi��NONgÎQ ½±ONMLMLbJPJicONP s�h �TPJicONILO �8ONgÎQ M�� RTh�ONP
½±gÎQ±y{ONbfQ ILacPJONP'~,HJg�P,¿Âq#¼Ç�Ja�q &fH[ONILg�½±ONPCQ ONP]e[ONaceSRT¼Ç�CQ O�Q �pONILjJONP µt|tacI±RTh�h�ON½ g�½ �Jac�JONP
�{¿ÂÀpONILONg�¼Ç�\d �J�JI�Q ONP �rg�I �pONgÎQ ONIL�Jg�P�u �J¼#�.M�Q ILONbJ½±ONMLMLbJPJicONP=jJbJIL¼Ç� µ¾ gÎQ �{g�h d<O�bJPCQ ONILML¼Ç�Jg�ONjJh�g�¼Ç�JONI��#ILace[ONP��NbJM RT½±½±ONPJMLO�Q��NbJPJicONP�RTbJM�HJILaTQ acPJg�ONI�Q ONP¡bJPJj;jJONb,¿
Q ONILg�ONI�Q ONP �#ILa,jJb �CQ ONP �TacPJPCQ ONP �rg�IvjJONPÄ{acPCQ I RTM�QV¹TRTILg�g�ONILONP$bJPJj=e[ONg�MLHJg�ONh�M9�pONg�MLOÉP.bJIVjJg�O
�#ILaTQ ONg�PJjf»,PSRT½±g���bJPCQ ONILMLbJ¼Ç�JONP s � �T�JILONPJj�ÀpONgÎQ I��TicO �NbJ½ ~.Q ILONbJMLg�icPSRThS¹cacP�o�ILON�SRTh�acMLOvbJPJj
Ê�RTMLMLONIÂ¿ ¾ ach�O����Jh�ONP�½_RTM��.g�ONI�QrMLg�PJj µ
lvg�OÉurONh�R7&JR Q g�acPJMLHJILa��NONMLMLO �TacPJPCQ ONP g�½	bJPCQ ONILMLbJ¼Ç�CQ ONP �8ONgÎQ d<ONPJM�Q ONIv½±gÎQ{ONg�PJONI{icONM�Q ILON¼#�CQ ONP
q &fH[acPJONPCQ g�RTh d<bJP �CQ g�acP±e[ONML¼Ç�JILg�ONe[ONP �pONILjJONP µflvg�OvurONh�R7&JR Q g�acPJM��NONgÎQºg�M�Q�d �JIºONg�PJOv�#ILace[O{½±gÎQ
o�ILON�SRTh�acMLOkbJ½ ONg�PJONP$Á2R��CQ acI ¹cacP�eJg�M �Nb´6³c³����c�JONI{RTh�M%d �JIdONg�PJO��#ILace[O�ac�JPJOko�ILON�SRTh�acMLOTµ
lvg�O�Ã�ONac½±O�Q ILg�O_jJONIÉe[ONaceSRT¼Ç�CQ O�Q ONP ¾ ach�O����Jh�e[O,�pONicbJPJicONP �TacPJPCQ OE½±gÎQÉONg�PJON½ ONg�P+d3RT¼Ç�JONP¾ a,jJONh�h�ONg�PJONMVo�ONg�h�¼Ç�JONPJM&s jSRTMVg�PJPJONIL�SRTh�e�ONg�PJONIvMLHJ� �TILg�ML¼Ç�JONPs{½±icONeJbJPJi�jJg��8bJPJjJg�ONI�Q7s[e[O%¿
ML¼Ç�JILg�ONe[ONP �pONILjJONP µºlvg�O��vPSRThÎ»,MLO�jJONI�Á�h�bJi��NONgÎQ�¿�bJPJju �J¼#�.M�Q ILONbJjSR Q ONP �NONg�iTQ O�s�jSRTMLM�jJg�O
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Ã�ONac½±O�Q ILg�O{jJONId�#ILaTQ ONg�P.e[O,�pONicbJPJicONPEjJbJIL¼Ç�EjJg�Ov�vP��pONMLONPJ�JONgÎQd¹cacPEo�ILON�SRTh�acMLO%¿ ¾ ach�O����Jh�ONP
PJg�¼Ç�CQr¹cONI��TPJjJONI�Q �rbJILjJOTµ

�8bJM RT½±½±ONP+d3RTMLMLONPJj�ONILicONe[ONPÉjJg�OtONIL�SRThÎQ ONPJONPÉq#ILicONeJPJg�MLMLOpjSRTM5d<ach�icONPJjJOºÀpg�h�jkjJONI)Ê ON¼Ç�,¿
MLONh%�rg�I��.bJPJicONP �,�rg�ML¼Ç�JONP$o�ILON�SRTh�acMLOkbJPJj�jJON½¤n �ºn¯�#ILaTQ ONg�P �
z�P;�vP��pONMLONPJ�JONgÎQ±¹cacPo�ILON�SRTh�acMLO �pONILjJONPjJg�OE�#ILaTQ ONg�P.e[O,�pONicbJPJicONPe[ON�Jg�PJjJONI�Q�bJPJj;¹cONIÂ¿
h�RTPJicM RT½�Q µ lvONI�Ã�ILbJPJj �Jg�ONIid �JI�g�M�Q�ONg�PJO �8bJPSRT�J½±OÉjJONI�|Vg�M��TacMLgÎQ � QkjJONI��r»,jJI R Q ���Jh�h�O�jJONM
�#ILaTQ ONg�PJMNµ[z�P�ONg�PJONI{¹,g�M��TacMLONILONPs{½±icONeJbJPJi �rg�ILj$jJg�OÉ�#ILaTQ ONg�PJjf»,PSRT½±g���¹cONILh�RTPJicM RT½�Q7s[jJg�O
Ã�ONac½±O�Q ILg�OpjJONItÀpO,�pONicbJPJicONP±eJh�ONg�efQ[�LONjJa,¼Ç��ONIL�SRThÎQ ONP µclvg�ONMLONMºÀpg�h�jÉONPCQ MLHJILg�¼Ç�CQºjJON½�g�P�jJONI
ÈBgÎQ ONI R Q bJIpe[ONML¼Ç�JILg�ONe[ONPJONP ¾ a,jJONh�h8ONg�PJONM{~,¼Ç�.bfQ��N½±ON¼Ç�SRTPJg�ML½ÉbJM&sSe[ONg jJON½ªjSRTMrÀpg�ac½_R Q ONILg�RTh
g�PEONg�PEo�ILON�SRTh�acMLONich�RTMdONg�PJicONe[O�QLQ O�Q �rg�ILj µ
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ÈBOdQ ILKN�SRTh�acMLOrONM�QpbJP±jJg ¿�M RT¼N¼Ç�SRTILg�jJOdË.bJO{h0x acP±H[ONbfQtQ ILacbf¹cONIºjSRTPJMt¼NONI�QÇRTg�PJONMºHJh�RTPCQ ONMtO�Qº¼NONIÂ¿
QÇRTg�PJONM)acILiCRTPJg�ML½±ONMBË.bJg.MLacPCQ�¼ RTHSRTeJh�OtjJOºILKNMLg�M�Q ONIl<rjJONM�ONPC¹,g�ILacPJPJON½±ONPCQ M��JacM�Q g�h�ONM)jJbJMl<rjJONM
Q ON½±H[KNI R Q bJILONM�O�&,Q I AN½±ONM�acb <�jJONM�H[KNILg�a,jJONM�jJO±MLKN¼Ç�JONILONMLMLO� ´>sÇ·��0µ���RTIL½±gth�ONMk½±ach�KN¼NbJh�ONM
R »CRTPCQ$jJONM�HJILacHJILg�K�Q KNM�HJILaTQ ON¼�Q ILg�¼NONM�MLg�½±g�h�RTg�ILONM&sdh�O=Q ILKN�SRTh�acMLO MLON½ÉeJh�O�A�Q ILOh�O HJh�bJMEO���¿
¼ RT¼NO�� D+siO��0µkÈBONMVHJILacHJILg�K�Q KNMVHJILaTQ ON¼�Q ILg�¼NONMVjJb�Q ILKN�SRTh�acMLOÉMLacPCQ�¼NacPJP.bJONMkjJONHJbJg�M =T³�RTPJM�� =��0µ
npONH[ONPJjSRTPCQ�h�O�½±KN¼ RTPJg�ML½±O�jJO�HJILaTQ ON¼�Q g�acP < h0x KN¼Ç�JONh�h�O�½±ach�KN¼NbJh�RTg�ILO_ILONM�Q O�Q acbfQ O�d<acg�M�½_RTh
¼NacPJP.b µ
z�h�O�&fg�M�Q O�jJK�� <�bJPJO�h�RTILicO�iCRT½±½±O�j x RTHJHJh�g�¼ R Q g�acPJM{jJb�Q ILKN�SRTh�acMLO�s ONP HSRTI�Q g�¼NbJh�g�ONI{ONP HJ�SRTIÂ¿
½_RT¼Ng�O�s�ONP�½±KNjJON¼Ng�PJO_O�Q�jSRTPJM�h0x g�PJjJbJM�Q ILg�O_RTicILa ¿ÂRTh�h�g�½±ONPCQÇRTg�ILOTµ_z�ht» R$Ë.bJONh�Ë.bJONM�½±acg�M&s�h�R
¼Nac½±½±g�MLMLg�acPÉONbJILacH[KNONPJPJOVRkRTjJ½±g�M#h0x bfQ g�h�g�M R Q g�acP�jJb�Q ILKN�SRTh�acMLOr¼Nac½±½±Odg�PJicILKNjJg�ONPCQtjSRTPJMth�ONM
jJONPJILKNONM{RTh�g�½±ONPCQÇRTg�ILONM�� �����%µtÈBO�MLbJ¼NILO�H[ONbfQZA�Q ILO�bfQ g�h�g�MLK{¼Nac½±½±OVbJPERTjJjJgÎQ g d)Ë.bJgBRÉbJPEica��fQ
½±acg�PJMvg�PCQ ONPJMLO�Ë.bJO�h�O�MLbJ¼NILacMLO�O�QkONM�QkjJO�HJh�bJMV½±acg�PJMv¼ RTh�acILg�Ë.bJOTµ�s{P ¼Ç�JO,�rg�PJi ¿�icbJ½ s8HSRTI
O�&fON½±HJh�O�s,a���h0x acP±ILON½±HJh�RT¼NO{h�O{MLbJ¼NILacMLOVHSRTIºh�OrQ ILKN�SRTh�acMLO{PJOvILKNMLg�M�Q OvHSRTMpMLONbJh�ON½±ONPCQ ½±g�ONb
&
¼NacPCQ ILOvh0x �.bJ½±g�jJgÎQ K�sC½_RTg�Mtg�h2ONM�QdRTbJMLMLg[HJh�bJMpeJh�RTPJ¼{O�Q ½±acg�PJMºRTicILONMLMLg dBH[acbJIºh�ONMpjJONPCQ MNµtlVRTPJM
h�ONMdHJILa,jJbJgÎQ MdjJO�e[acbJh�RTPJicONILg�OVO�QrjSRTPJMrh�ONMdH � Q g�MLMLONILg�ONMdh�OVQ ILKN�SRTh�acMLO�H[ONbfQr½±a,jJg%$SONI h�O�ica��fQ
MLbJ¼NILK�O�Qrg�h H[ONbfQ{ILON½±HJh�RT¼NONIdh�ONMd½_R Q g��NILONMdicI RTMLMLONMNµ
ÈBO�Q ILKN�SRTh�acMLO�R�jJONM�RTHJHJh�g�¼ R Q g�acPJMvONP½±KNjJg�¼Ng�PJOTµ�mVP R�g�PC¹cONPCQ K±bJPM�»,M�Q �N½±O�Ë.bJgtH[ONIL½±O�Q
jJO=jJK�Q ONIL½±g�PJONI�I RTHJg�jJON½±ONPCQ�h�O�icILacbJH[O=M RTPJicbJg�P�j x bJP�HSR Q g�ONPCQ�R�K�Q K g�PC¹cONPCQ K�� ¶��0µ�q#P
hÎ»cacHJ�Jg�h�g�M RTPCQ±jJONMERTPCQ g�¼NacILHJM_ONP'HJILKNMLONPJ¼NO jJO$Q ILKN�SRTh�acMLO$acP�HJILKNMLONI�¹cO h�ONbJI d<acPJ¼�Q g�acPSRTh�gÎQ K
H[ONPJjJONPCQVh�O�M�Q a,¼#� RTicOTµ ÈBOkQ ILKN�SRTh�acMLOkONM�QvKNiCRTh�ON½±ONPCQ{bfQ g�h�g�MLKVH[acbJIrON½±HLAN¼Ç�JONI{h�R�jJKNPSR Q bJI RG¿
Q g�acP�jJONM{½±ach�KN¼NbJh�ONM jSRTPJMrjJgÎ¹cONILM{½±KNjJg�¼ RT½±ONPCQ MNµ
z�hºO�&fg�M�Q O_½±�N½±O�bJPJO_MLKNILg�O_jJO±HJILa,jJbJgÎQ M�¼NacML½±K�Q g�Ë.bJONM�a���h�O�Q ILKN�SRTh�acMLO±jJO�¹,I RTgÎQr�LacbJONI�bJP
I��ch�OpjJO HJILK�¹cONPCQ g�acP�¼NacPCQ ILOdh�ONM�ILg�jJONM�� µFurKN¼NON½±½±ONPCQ7scacP�RvONPC¹,g�M RTicK j x bfQ g�h�g�MLONI�h�OºQ ILKN�SRTh�acMLO
H[acbJId¼NacPJMLONI�¹cONIvjJONMrjJa,¼NbJ½±ONPCQ MNµ

y{acbJM PJOVPJacbJMdMLac½±½±ONMpHSRTM MLONbJh�ON½±ONPCQdg�PCQ KNILONMLMLKNMrRTb
&�O �8O�Q MdacbERTb
&�½±KN¼ RTPJg�ML½±ONMpjJO
HJILaTQ ON¼�Q g�acP=jJb=Q ILKN�SRTh�acMLO�s5<�h0x KN¼Ç�JONh�h�OÉ½_RT¼NILacML¼NacHJg�Ë.bJO�sB½_RTg�MVRTbJMLMLgtRTb
&=O �8O�Q M<�h0x ON¼Ç�JONh�h�O
½±g�¼NILacML¼NacHJg�Ë.bJOTµ�mVP R_H[ONb=j x g�P+d<acIL½_R Q g�acPJMrMLbJIVh�ONMvg�PCQ ONI RT¼�Q g�acPJMVRTb�PJgÎ¹cO RTb=½±ach�KN¼NbJh�RTg�ILO
ONPCQ ILOVjJONM ½±ach�KN¼NbJh�ONMtjJOvQ ILKN�SRTh�acMLO{O�Q jJONM eJg�ac½±ach�KN¼NbJh�ONM&sCHSRTIpO�&fON½±HJh�OvjJONM HJILaTQ KNg�PJONM&s,jJONM
RTPCQ g�¼NacILHJM acb�jJONMd½±ON½ÉeJI RTPJONMNµtlVRTPJMdh�R�h�gÎQLQ KNI R Q bJILO�s.jJONb
&�½±a,jJ�Nh�ONMpacPCQdK�Q K�HJILKNMLONPCQ KNMrO�Q
��� �!�#"%$ &'&)(*(*(,+ �#-#./��021 3 4!.'+ 563�+ 7�896� �!�#"%$ &'&)(*(*(,+ �#-#./��021 3 4!.'+ : �
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jJg�ML¼NbfQ KNMkH[acbJI�jJKN¼NILg�ILO�¼NONMkg�PCQ ONI RT¼�Q g�acPJMNµ�ÈBO�HJILON½±g�ONIVHJILK�¹cacgÎQkjJONMkg�PCQ ONI RT¼�Q g�acPJMVjJg�ILON¼�Q ONM
ONPCQ ILO_h�ONM�½±ach�KN¼NbJh�ONMkjJO±MLbJ¼NILO_O�Q�h�O�eJg�ac½_R Q KNILg�RTb � ´ �tQÇRTPJjJg�MkË.bJO_h0x RTbfQ ILO�½±a,jJ�Nh�O�jJKN¼NILgÎQ
h�R�HJILaTQ ON¼�Q g�acP_HSRTIpbJPJOVONPJ¼ RTHJMLbJh�R Q g�acP�jJONM eJg�ac½±ach�KN¼NbJh�ONMtjSRTPJM bJPJO@d<acIL½±O{¹,gÎQ ILONbJMLOVj x bJPJO
MLach�bfQ g�acPERTË.bJONbJMLO�jJO�Q ILKN�SRTh�acMLO � ���0µ

y{acbJMpR ¹cacPJM K�Q bJjJg�K{bJP�M�»,M�Q �N½±Ov½±a,jJ�Nh�OrO�Q g�PCQ ONILHJILK�Q K{h�ONMºILKNMLbJhÎQÇR Q MpjSRTPJMºh�O{¼NacPCQ O�&,Q O
jJO±¼NONM�jJONb
&½±a,jJ�Nh�ONMNµ±È)R$nt¿�HJ�C»,¼Na,¼�»CRTPJg�PJOCÅ0n �ºndÆ�ONM�Q�bJPJO±H[O�Q gÎQ O�HJILaTQ KNg�PJO�ich�aceJbJh�RTg�ILO
Ë.bJgºH[ONbfQ A�Q ILO_g�MLach�KNO�jJONMÉ¼�»CRTPJaceSRT¼�Q KNILg�ONM&s �!#1	+*�
#����
�
#��
�
,/���� ������2�/�� µEq#h�h�OUd3RTgÎQ�HSRTI�Q g�O�jJb
¼�»,¼Nh�O HJ�JaTQ acM�»,PCQ �JK�Q g�Ë.bJO jJO ¼NONMEeSRT¼�Q KNILg�ONMNµ°y{acbJM�R ¹cacPJMEh�R ¼Ç�SRTPJ¼NO jJO H[acMLMLKNjJONIEbJPJO
d<acIL½±O�¼Nac½±HJh���Q ON½±ONPCQkjJONbfQ ONILg�KNO±jJO±¼NO�QLQ O±HJILaTQ KNg�PJO � u��0µ�y{acbJM�R ¹cacPJM�K�Q bJjJg�K±h0x g�P+tSbJONPJ¼NO
jJb_Q ILKN�SRTh�acMLOvMLbJIph�Rkjf»,PSRT½±g�Ë.bJOvjJOv¼NO�QLQ OvHJILaTQ KNg�PJOvicI��T¼NO <�jJONMpO�&fH[KNILg�ONPJ¼NONMdjJOvjJg��8bJMLg�acP
jJO�PJONbfQ ILacPJMNµ�y{acbJM�¼Nac½±HSRTILacPJMVh�ONMVjJacPJPJKNONMkacefQ ONP.bJONM�MLbJI�jJONM�KN¼Ç�SRTPCQ g�h�h�acPJMV¼NacPCQ ONPSRTPCQ
h�R�n �ºn��C»,jJI R Q KNOVONP_HJILKNMLONPJ¼NO�jJOrQ ILKN�SRTh�acMLOVR ¹cON¼vjJONMpO�&fH[KNILg�ONPJ¼NONMpd3RTgÎQ ONMºMLbJIph�RkHJILaTQ KNg�PJO
ONP$RTeJMLONPJ¼NO�jJO�Q ILKN�SRTh�acMLO � ´6³+sÇ´c´ �0µ

lVRTPJMth�ONM#M�»,M�Q �N½±ONMºeJg�ach�acicg�Ë.bJONM&sTh�ONM#HJILa,¼NONMLMLbJMºacPCQºh�g�ONbU<�jJgÎ¹cONILMLONMºKN¼Ç�JONh�h�ONMtjJO Q ON½±HJM&s
jJONHJbJg�M�h�R d<ON½�Q acMLON¼NacPJjJO�Å5¹,g�eJI R Q g�acPJMVR Q ac½±g�Ë.bJONMÇÆF�LbJMLË.b x <�h�R_½±g�¼NILacMLON¼NacPJjJOÉa�� acPCQ�h�g�ONb
jJONM HJILa,¼NONMLMLbJM jJOvILONHJh�g�ON½±ONPCQpjJONM HJILaTQ KNg�PJONM�� ´G·��0µtÈ)R�M�»,PCQ �J�NMLO�j x bJPJOVHJILaTQ KNg�PJO{jSRTPJMpbJPJO
¼NONh�h�bJh�O±H[ONbfQÉ½ AN½±O±jJbJILONI�Ë.bJONh�Ë.bJONM�MLON¼NacPJjJONMNµ�z�hºO�&fg�M�Q O�KNiCRTh�ON½±ONPCQ�bJPJO�h�RTILicO�iCRT½±½±O
ONP�KN¼Ç�JONh�h�O�MLHSR Q g�RTh�OT��h�ONMdh�g�RTg�MLacPJM R Q ac½±g�Ë.bJONM MLacPCQrjJOkh0x acILjJILOVjJO�Ë.bJONh�Ë.bJONMvRTPJicM�Q I��k½ sfh�ONM
jJg�½±ONPJMLg�acPJM�j x bJPJO±HJILaTQ ONg�PMLacPCQ�jJO±Ë.bJONh�Ë.bJONM�PSRTPJac½±��Q ILONM&s)¼NONh�h�ONMkj x bJPJO±¼NONh�h�bJh�OÉONPCQ g��NILO
jJOkË.bJONh�Ë.bJONMv½±g�¼NILac½±��Q ILONMNµ
z�h�P x O�&fg�M�Q O�HSRTM�jJOQ ON¼Ç�JPJg�Ë.bJO�bJPJg�Ë.bJO H[acbJI�¼Nacbf¹,ILg�I�O�&fH[KNILg�½±ONPCQÇRTh�ON½±ONPCQ�Q acbfQ O ¼NO�QLQ O
iCRT½±½±O�ONP Q ON½±HJM�ONPONP ONMLHSRT¼NOTµ�q#P bfQ g�h�g�M RTPCQ�h�R_Q ON¼Ç�JPJg�Ë.bJO_jJO�jJg��8bJMLg�acP jJO±PJONbfQ ILacPJM
Ë.bJg�H[ONIL½±O�QVjJOÉ¼Nac½ÉeJg�PJONI{jJg��8KNILONPCQ MvQ�»,H[ONMVjJOÉMLH[ON¼�Q ILac½±��Q ILONM&s PJacbJMvH[acbf¹cacPJMkRT¼N¼NKNjJONI <
jJONM�iCRT½±½±ONM{ONP$Q ON½±HJMvONPCQ ILO�h�R d<ON½�Q acMLON¼NacPJjJOÉO�QVh�R±PSRTPJacMLON¼NacPJjJOTµkÈ)R_h�acPJicONbJI{j x acPJjJO
Q�»,HJg�Ë.bJOVjJONM PJONbfQ ILacPJM ONM�QdjJOvË.bJONh�Ë.bJONMrRTPJicM�Q I��k½�µ#y{acbJMpH[acbf¹cacPJM jJacPJ¼VMLacPJjJONI%<�h0x RTg�jJO
jJO�h�R�jJg��8bJMLg�acP�jJOVPJONbfQ ILacPJMdjJONMdjJac½_RTg�PJONMºjSRTPJMdh0x ONMLHSRT¼NOVONPCQ ILO�Ë.bJONh�Ë.bJONMrRTPJicM�Q I��k½±MpO�Q
jJONM{½±g�¼NILac½±��Q ILONMNµ

mVP$MNx g�PCQ KNILONMLMLOU<±h�R�jf»,PSRT½±g�Ë.bJO�jJONMvHJILaTQ KNg�PJONM{¼ RTI{¼NONMV½±ach�KN¼NbJh�ONMracPCQvjJONM d<acPJ¼�Q g�acPJM
ONMLMLONPCQ g�ONh�h�ONM�jSRTPJM±h�ONM�acILiCRTPJg�ML½±ONMÉ¹,gÎ¹TRTPCQ MNµq#h�h�ONM�H[ONbf¹cONPCQ_ILON½±HJh�g�IÉbJPJOEicI RTPJj¡¹TRTILg�O�Q K
jJO d<acPJ¼�Q g�acPJM&sJË.bJg jJKNH[ONPJjJONPCQ{MLacbf¹cONPCQ{jJO�h�ONbJI M�Q ILbJ¼�Q bJILOkO�QrjJO�h�ONbJI ¼NacP+d<acIL½_R Q g�acP±Q ILg�jJg ¿
½±ONPJMLg�acPJONh�h�O{RTg�PJMLg2Ë.bJOvjJONM ½±a,jJg%$S¼ R Q g�acPJM#jJOv¼NONh�h�O%¿�¼Ng2RTb_¼NacbJILM jJb±Q ON½±HJMNµtlvONMpHJILaTQ KNg�PJONM
g�PCQ ONI RTicg�MLMLONPCQ�jSRTPJMkh�OÉQ I RTPJMLH[acI�QkjJONM�g�acPJM�jSRTPJMkjJONM�¼NONh�h�bJh�ONMNµ�q#h�h�ONM�H[ONbf¹cONPCQ�RTbJMLMLgoA�Q ILO
ONMLMLONPCQ g�ONh�h�ONMrjSRTPJM{h�R d<acIL½_R Q g�acP�O�Q{h�R�¼NacP+d<acIL½_R Q g�acP�jJONMrM�Q ILbJ¼�Q bJILONMveJg�ach�acicg�Ë.bJONM&sf¼Nac½±½±O
HSRTI{O�&fON½±HJh�OkjJONM{½±ON½ÉeJI RTPJONMNµ È)R�nt¿�HJ�C»,¼Na,¼�»CRTPJg�PJO�s[Ë.bJO�PJacbJMvR ¹cacPJMvbfQ g�h�g�MLKNO�sG�LacbJOkMLacP
I��ch�OvjJOV¼Nach�h�ON¼�Q ILg�¼NO{jJOvh�bJ½±g��NILO{jSRTPJM h�ONMp¼�»CRTPJaceSRT¼�Q KNILg�ONMNµt�vb�¼NacbJILM jJONM jJg��8KNILONPCQ ONMpd<acPJ¼%¿
Q g�acPJM�h�ONMkg�PCQ ONI RT¼�Q g�acPJMkONPCQ ILO_h�R�HJILaTQ ONg�PJO±O�Q�MLacP ONPC¹,g�ILacPJPJON½±ONPCQ7s�h�REHJh�bJHSRTI�QkjJb Q ON½±HJM
bJPJO�MLach�bfQ g�acPERTË.bJONbJMLO�s2MLacPCQ{j x bJPJO�icI RTPJjJO�g�½±H[acI�QÇRTPJ¼NOTµ

ÈBacILMLË.bJO_h0x acP K�Q bJjJg�O±bJP M�»,M�Q �N½±O_eJg�ach�acicg�Ë.bJO�R ¹cON¼_jJONM�½±K�Q �Ja,jJONM�HJ�C»,MLg�Ë.bJONM&sFacP MLO
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�JONbJI�Q O <VjJONMtjJg �±¼NbJhÎQ KNMFQ ON¼Ç�JPJg�Ë.bJONMtO�Qp<VjJONMtHJILaceJh��N½±ONMFj x RTPSRThÎ»,MLOrjJONM#jJacPJPJKNONM&s,½_RTg�M�acP
MLOvjJacgÎQpjJOv¼NacPC¹TRTg�PJ¼NILOvh�ONMpHJ�C»,MLg�¼Ng�ONPJM jJOvh0x g�PCQ KNI A�QpjJOvMLacP�MLbG�LO�QdO�Q7s,j x O�&fHJh�g�Ë.bJONI RTb
&�eJg�ach ¿
acicg�M�Q ONM{h0x R ¹TRTPCQÇRTicOkj x bfQ g�h�g�MLONIrh�ONM{½±K�Q �Ja,jJONM{HJ�C»,MLg�Ë.bJONMNµvlvO�HJh�bJM{g�h4d3RTbfQrQ acbG�LacbJILM{¹cONg�h�h�ONI
<�PJOkPJKNich�g�icONI&sfPJgBh0x RTMLH[ON¼�Q{eJg�ach�acicg�Ë.bJO�s,PJgBh0x RTMLH[ON¼�QrHJ�C»,MLg�Ë.bJO�jJb�MLbG�LO�Q{H[acMLKTµ
ÈBO Q ILKN�SRTh�acMLOrONM�QºbJP�jJg ¿�M RT¼N¼Ç�SRTILg�jJOdË.bJgSHJILKNMLONPCQ O{jJONMtHJILacHJILg�K�Q KNMteJg�ach�acicg�Ë.bJONM�Q IL�NMtg�PCQ KNILONMÂ¿
M RTPCQ ONMNµpz�h d3RTgÎQdjJK�� <�h0x ace.�LO�Q{jJOkPJac½ÉeJILONbJMLONM{K�Q bJjJONMNµ È)R�HJh�bJHSRTI�QrjJONMrO�&fH[KNILg�ONPJ¼NONMvbfQ g�h�g�MLO
HJh�bfQ �TQrjJONM{½±K�Q �Ja,jJONMreJg�ach�acicg�Ë.bJONM O�Q{H[acI�Q OkMLbJI{h�ONMdHJILacHJILg�K�Q KNM{eJg�ach�acicg�Ë.bJO�s,HSRTIrO�&fON½±HJh�O
h0x g�P+tSbJONPJ¼NO�jJb=Q ILKN�SRTh�acMLOÉMLbJI�h0x RT¼�Q gÎ¹,gÎQ K�j x bJPJO�ONP���»,½±OTµÉl�x RTbfQ ILO�HSRTI�Q7s g�h�O�&fg�M�Q O�jJONMkO�&.¿
H[KNILg�ONPJ¼NONM{Ë.bJg)¼NacPJjJbJg�MLONPCQ <�jJK�Q ONIL½±g�PJONIrjJONM{icI RTPJjJONbJILM{HJ�C»,MLg�Ë.bJONM&s[¼Nac½±½±Okh�RÉ¹,g�ML¼Na,¼NgÎQ K
acb�h�RvQ ON½±H[KNI R Q bJILO jJO Q I RTPJMLgÎQ g�acP�¹,gÎQ ILONbJMLOdjJb�Q ILKN�SRTh�acMLOTµF��ONPJjSRTPCQº½±acPÉQ I R ¹TRTg�h,jJO Q �J�NMLO�s
Ë.bJg8ONM�QZ<�h0x g�PCQ ONIid3RT¼NO{HJ�C»,MLg�Ë.bJOv¿#eJg�ach�acicg�O�s��Nx RTg[ONMLM R »cKkjJO{Q ONPJg�Ip¼Nac½±HfQ OvjJONMdjJONb
&�RTMLH[ON¼�Q M
K�¹ca,Ë.bJKNMrHJILKN¼NKNjJON½±½±ONPCQ µ �VbSRTPJj��Nx RTg8bfQ g�h�g�MLKvh�R�Q ON¼Ç�JPJg�Ë.bJOkjJO�jJg��8bJMLg�acP�jJO�PJONbfQ ILacPJM&sJacb
HJh�bJMpO�&JRT¼�Q ON½±ONPCQrh�R�jJg��8bJMLg�acP�Ë.bSRTMLg�KNh�RTM�Q g�Ë.bJOvjJOVPJONbfQ ILacPJM&sfbJP�acbfQ g�h[Ë.bJg8ONM�QdH[ONIid<acIL½_RTPCQ
H[acbJIvK�Q bJjJg�ONIvh�R±jf»,PSRT½±g�Ë.bJO�jJONMVM�»,M�Q �N½±ONM�eJg�ach�acicg�Ë.bJONM&sc�Nx RTg)Q acbG�LacbJILMvONMLM R »cK�jJOÉPJOÉHSRTM
H[ONILjJILO�jJO�¹,bJO�h�R�PSR Q bJILO�eJg�ach�acicg�Ë.bJO�jJb�HJILaceJh��N½±OTµ{Ìfx RTg)ONMLM R »cK�j x RTPSRThÎ»,MLONIvh�ONM{jJacPJPJKNONM
O�&fH[KNILg�½±ONPCQÇRTh�ONMdONP�bfQ g�h�g�M RTPCQdjJONMr½±a,jJ�Nh�ONMdMLg�½±HJh�ONMNµ

È)REjJg �±¼NbJhÎQ K�½_R6�LONbJILO±jJONM�O�&fH[KNILg�ONPJ¼NONM�jJO±jJg��8bJMLg�acP jJO±PJONbfQ ILacPJM�ONM�Q7s�Ë.bJO±jSRTPJM�h�R
HJh�bJHSRTI�QpjJONM ¼ RTM&sfh�ONMpILKNMLbJhÎQÇR Q MpjJOV¼NONM O�&fH[KNILg�ONPJ¼NONM PJOVjJacPJPJONPCQdHSRTMpjJONM g�P+d<acIL½_R Q g�acPJM#jJg ¿
ILON¼�Q ONMrRTb
&_Ë.bJONM�Q g�acPJMdH[acMLKNONMNµtz�hNd3RTbfQ jJacPJ¼VbfQ g�h�g�MLONItbJP�½±a,jJ�Nh�O{H[acbJIph�ONMpg�PCQ ONILHJILK�Q ONINµºnpO
½±a,jJ�Nh�OtjJacgÎQ�jSRTPJM�PJaTQ ILOp¼ RTM�Q ONPJg�I�¼Nac½±HfQ OºONP�½ AN½±O#Q ON½±HJM�jJONM#RTMLH[ON¼�Q MFHJ�C»,MLg�Ë.bJONMFO�QFjJONM
RTMLH[ON¼�Q MVeJg�ach�acicg�Ë.bJONMdjJb�HJILaceJh��N½±OTµrz�h5d3RTbfQ{Q ONPJg�I{¼Nac½±HfQ O�jJO�¼NO�Ë.bJOÉh0x acP$H[ONbfQVaceJMLONI�¹cONI
R ¹cON¼±h�R�Q ON¼Ç�JPJg�Ë.bJO_bfQ g�h�g�MLKNOÉO�Q�¼NO±Ë.bJO±MLg�icPJg%$SO�¼NO�QLQ O±aceJMLONI�¹TR Q g�acPH[acbJI�h0x KN¼Ç�SRTPCQ g�h�h�acP µ�z�h
d3RTbfQºRTbJMLMLg�IFQ ONPJg�I#¼Nac½±HfQ OdjJOrh�RVË.bSRTh�gÎQ K jJONMtjJacPJPJKNONMºO�&fH[KNILg�½±ONPCQÇRTh�ONM#O�QpRTjSRTHfQ ONI#h�Od½±a,j,¿
�Nh�O <�¼NO�QLQ O�Ë.bSRTh�gÎQ KTµFz�h PJOk½±OVMLON½ÉeJh�O�icbJ�NILO�bfQ g�h�Ovj x bfQ g�h�g�MLONIpbJPE½±a,jJ�Nh�OvQ IL�NMdMLacHJ�Jg�M�Q g�Ë.bJK
H[acbJI�g�PCQ ONILHJILK�Q ONIkjJONM�jJacPJPJKNONM�R »CRTPCQ�bJPJO�Ë.bSRTh�gÎQ KÉ½±a6»cONPJPJOTµ�Ìfx RTgFONMLM R »cK_jJO�iCRTILjJONIkONP
½±KN½±acg�ILOv¼NONM{H[acg�PCQ Mdh�acILMdjJOkh0x RTPSRThÎ»,MLO�O�Q{jJOkh�RÉjJg�ML¼NbJMLMLg�acP�jJONMrILKNMLbJhÎQÇR Q MracefQ ONP.bJMNµ

y{acbJMkR ¹cacPJMkK�Q bJjJg�K�jSRTPJM�bJPHJILON½±g�ONI{Q ON½±HJM�h�R�jf»,PSRT½±g�Ë.bJOÉjJb=Q ILKN�SRTh�acMLO�jSRTPJM�jJONM
MLach�bfQ g�acP�RTË.bJONbJMLONMNµº�)¹cON¼�h�R�¼Nac½ÉeJg�PSRTg�MLacP_jJONMpQ ON¼Ç�JPJg�Ë.bJONMrjJOvQ ON½±HJMÂ¿�jJO{¹cach8O�QZ<�KN¼Ç�Ja�jJO
MLHJg�P�PJacbJMtR ¹cacPJM#HJb�aceJMLONI�¹cONItjJONM#½±acbf¹cON½±ONPCQ M#MLbJI#bJPJOdicI RTPJjJO iCRT½±½±OpjJOpQ ON½±HJMNµ#��acbJI
jJONMVQ ON½±HJM�I RTHJg�jJONM&s h�R_jJg��8bJMLg�acP�jJONMk½±ach�KN¼NbJh�ONMvjJOÉQ ILKN�SRTh�acMLOÉH[ONbfQ A�Q ILO�jJKN¼NILgÎQ O�HSRTIVbJP
½±a,jJ�Nh�OVMLg�½±HJh�O�jJOkjJg��8bJMLg�acP µº~,gBh0x acPE¼NacPJMLg�jJ�NILO�jJONMr½±acbf¹cON½±ONPCQ M{HJh�bJMrh�ONPCQ M&sS¼NO�½±a,jJ�Nh�O
P x ONM�Q{HJh�bJMd¹TRTh�RTeJh�O�sfh�ONMdHJILa,¼NONMLMLbJMvjJOkjJg��8bJMLg�acP�jJO�¹,g�ONPJPJONPCQvHJh�bJMd¼Nac½±HJh�g�Ë.bJKNMNµ
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~,grh0x acP;¹cONbfQ�¼Nac½±HJILONPJjJILO�h�ONM±g�PCQ ONI RT¼�Q g�acPJM�ONPCQ ILO$h�O�Q ILKN�SRTh�acMLO�O�Q_bJPJO�HJILaTQ KNg�PJO�s g�h ONM�Q
PJKN¼NONMLM RTg�ILO�j x K�Q bJjJg�ONI�jSRTPJMVbJP HJILON½±g�ONI{Q ON½±HJM�h�R_jf»,PSRT½±g�Ë.bJOÉjJb�Q ILKN�SRTh�acMLOÉONP MLach�bfQ g�acP
RTË.bJONbJMLOTµºy{acbJM R ¹cacPJMpMLacPJjJKvh�ONMº½±acbf¹cON½±ONPCQ MpjJg��8bJMLg d<MºjJb±Q ILKN�SRTh�acMLO{jSRTPJMpjJONMpMLach�bfQ g�acPJM
¼NacPJ¼NONPCQ ILKNONMNµry{acbJMvR ¹cacPJMvbfQ g�h�g�MLKVh�ONMdQ ON¼Ç�JPJg�Ë.bJONMvjJOkQ ON½±HJMÂ¿�jJO%¿}¹cach)O�Q@<�KN¼Ç�Ja�jJOkMLHJg�P$jJO
PJONbfQ ILacPJMNµEÈ)REHJILON½±g��NILO�Q ON¼Ç�JPJg�Ë.bJO_jJacPJPJO�RT¼N¼N�NMÉRTb
& Q ON½±HJMkI RTHJg�jJONM �LbJMLË.b x <$Ë.bJONh�Ë.bJONM
HJM&s2h�R�jJONb
&fg��N½±O�¼Nacbf¹,ILO�bJPJO�iCRT½±½±OVQ ON½±H[acILONh�h�Ot�LbJMLË.b x <_h�R�PSRTPJacMLON¼NacPJjJOTµdy{acbJMvR ¹cacPJM
HJb_jJKN¼NILg�ILO{h�Rkjf»,PSRT½±g�Ë.bJO@<�Q ON½±HJMº¼NacbJI�Q MpHSRTItbJPJOvjJg��8bJMLg�acP±MLg�½±HJh�OTµ�ÈBONMp¼Na,O��±¼Ng�ONPCQ MpjJO
jJg��8bJMLg�acP_jJb_Q ILKN�SRTh�acMLOvONPKd<acPJ¼�Q g�acP_jJOVh�R�Q ON½±H[KNI R Q bJILOvacPCQ K�Q KVjJK�Q ONIL½±g�PJKNMNµF�vb
&_Q ON½±HJM
h�ONM�HJh�bJM�h�acPJicM&s�h�ONM�½±acbf¹cON½±ONPCQ MÉjJg��8bJMLg d<MkjJO�¹,g�ONPJPJONPCQ�HJh�bJM�¼Nac½±HJh�g�Ë.bJKNMkO�QÉPJacbJMÉR ¹cacPJM
j ��g�PCQ ILa,jJbJg�ILOVbJPJOkILONh�R7&JR Q g�acP�jJO�Q�»,H[O@?ÂK�Q g�ILKNOCBÇµ
y{acbJMvR ¹cacPJMvHJb�½±O�QLQ ILOkONP�K�¹,g�jJONPJ¼NO�Ë.bJO�h�ONM{¼ RTI RT¼�Q KNILg�M�Q g�Ë.bJONM{jJONMv½±acbf¹cON½±ONPCQ M{K�QÇRTg�ONPCQ
g�PJjJKNH[ONPJjSRTPCQ M{jJOkh�RÉQ ON½±H[KNI R Q bJILOTµºÈBONM{jJacPJPJKNONM{acefQ ONP.bJONM&sL<�jJg��8KNILONPCQ ONMrQ ON½±H[KNI R Q bJILONM&s
acPCQ{K�Q KkjJKN¼NILgÎQ ONMrHSRTIdbJPJOkMLONbJh�Ok¼NacbJILe[Ok½_R���Q ILONMLMLOTµ
y{acbJM�R ¹cacPJMÉHJb¡½±O�QLQ ILO_ONP¡K�¹,g�jJONPJ¼NO�Ë.bJO�h�ONM�Q ON½±HJMÉjJO�ILONh�R7&JR Q g�acP s�ONPgd<acPJ¼�Q g�acP�jJO_h�R
Q ON½±H[KNI R Q bJILO�MLbJgÎ¹TRTg�ONPCQrh�O�½ AN½±O�¼Nac½±H[acI�Q ON½±ONPCQrË.bJOkh�RÉ¹,g�ML¼NacMLgÎQ K�jJOkh�RÉMLach�bfQ g�acP µ
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JLKNMPO.K<Q(K,RCS7T�QUS(V*WPX�Y�R1S(Z*K&WCXCR?T\[&] ^<T\_�`	K<Z*T aC] YbO7Ybc
S(O(K<Z?Tb_ Y�QUK�] Rd^,Y�R?^,K,R�S.O(TbSUK�W�TbVPK�YbV?QNQUY�_ VCS(] YbR?Q<edf�gPM	K,O(h
] [iK�R�S(Q&jkK<O(K�M?K�OlcmY�OU[&K�W�V?QU] RPnoR*K<VPSUO.YbRpS(] K<[Nh�Ybc9hq?] n�Z�S
TbR?WrRPK<VCS.OUY�RrQUM*] RPh�K�^.Z*YpS(K<^4ZPR*] s�V*K<Q�eut*T�QUSvWPXCR*Tb[&] ^�Q
^,Y�V*_ W�`?KNWCK�Q(^,O.] `?K W�V*QU] R*n�T�Q(] [&MP_ KiWC] w!V*QU] YbR?Tb_�[iYPWPK<_x
jyZP] _ K�WPX�R?Tb[N] ^<Tb_zM*O(YC^,K QUQ(K<Q�TbS1_ YbR*n�K<OFS(] [&K<Q1QUZ*Y\juT
[NY�O(Ki^<Yb[NM*_ K4g�`?K�Z*T a�Y�V*O{TbR*W�Z?T a�KES(Y�`	K,K�RvWPK�Q(^,O(] `	K�W
`CX|TzQUS(O(K,S(^.Z?K<WiK,gCM?Y�RPK<R�S(] T�_PWPK<^�T Xbe�}7R*KHY�`*Q(K<O(abK Q�jHZ*K<R
M	K<OUc~YbO([N] RPn�SUK�[NM?K�O(TbSUV*O(K�WCK<M	K<R?WC] R?n�K,gCM	K<O(] [&K,R�S4Q�T
n�YCYCW�T�^<^<YbO.W�jy] S(ZFW*T S4TEcmO(Y�[�aC] Q(^,Y�QU] SlX&[&K�TbQ(V*OUK�[NK,RCS(Q<e

�!�|�����������0���,�|�

��O(K<Z*Tb_ Y�Q(K|]9QzT�j�K�_ _5�CRPY\jyR�WC]9QUT�^,^4Z*TbO(] WPKijH] S.ZL`*] Y�M*OUY�h
S(K�^4S.] RPnvM*O(Y�M	K,O(S(] K�Q<e���SiZ*T�QE`	K,K<R�] Q(Yb_9T\S(K<W�cmO(Y�[uT\_ n�TbK�x
`?T�^4S(K<O(] T*x�cmV*R*nb]�x�] R*Q(K<^4S.Q<x�] RCa�K<OUS(K<`PO4T S.K<Q�TbR*W�X�K<T�QlS4Q
T�Q�j�K<_ _�T�Qoc~OUY�[�_ Y\jkK,O�a\TbQ.^,V*_ TbO�MP_9T\R�S.Q�TbR*W�T�cmK,j
q?Y\j�K<O(] R?n&MP_ TbRCS(Qi� �<� e���S�Z?T�Q�`	K<K<R�cmY�VPR?W�K<a�K<R�] RvQUY�[NK
[&Tb[N[&Tb_ ] T�R�QUXPQlS.K,[&Q<e�}7RPK�Ybc|S(Z*KL[&Y�QUS�] R�S(K<O(K�QlS(] RPn
c~T�^,S(Q�Y\czS.ZP] Q�R*Y�RPh�O(K<W*V*^,] RPn�n�_ V?^,Y�Q(] WPK�Q&] Q�S.Z*T\SF] S�Z?T�Q
`	K<K,R1cmY�VPR?W�] R1_ TbO.nbKEs�V?TbR�S(] SU] K<Q7] R1Y�O(n�T\R*] Q([NQkS(Z?T\S{TbO(K
Tb`*_ K�S(Y�QUV*O(aC] abK�K,g�S.OUK�[iK�K<g�S(K<O(R*T�_�QlS(O(K�QUQ(K<Q�QUV*^.Z�T�Q
Z*] n�Z&Y�O0abK�OUXi_ Y jpSUK�[iM	K<O.T\S(V*O(K�Q�Y�O0M?K<O(] YCW*Q5Y�cB^,Yb[&MP_ K,S(K
WPO(Y�VPn�Z�S�� ���C� � e���j�Y�[&YCWPK<_ QdZ*T\a�K�`	K<K,R MPO.YbM	Y�QUK�W
S(Y WPK�Q(^<OU] `?K�S(ZPK�M*O(YbS(K<^,S(] a�K�K<w	K�^4S�YbR�T¡[NYb_ K<^<V*_ T�O
_ K<RPn�Z�S|Q(^<Tb_ K�e��kZ*KN¢?O.QUSzY�R*K�x�MPO.YbM	Y�QUK�Wv`CXL£{O(K<K<R�T�R*W
¤ R?nbK<_ _y� ¥ � ]9Q7`?TbQ(K<WLYbRLSUZ*KNabK�OUX�Z?] n�Zvn�_ T�Q(Q�S(O.T\R?QU] S(] YbR
S(K<[&M?K<O.T\S(V*O(K�YbcES(O(K<Z*Tb_ Y�Q(KLQUY�_ VCS.] Y�R*Q<e¡t*Y�_ _ Y\jH] R*n�S(Z*] Q
[NYPWPK<_*S(ZPK7MPO(YbS(K�^4S(K�WN`P] Y�[&Yb_ K<^,V*_ Ky] Q5M*_ T�^,K�WN] R�Tznb_9TbQ.QUX
S(O(K<Z?Tb_ Y�QUKpQUS(O(V?^4S(V*O(KdTbR?W�SUZCV?Q�S(ZPKdcmY�O([&T\S(] Y�R¦YbcF] ^<K
^,O(XPQlS.Tb_ QFj�Y�VP_ W§`	KoZP] R*WPK<O(K<W�e��kZ*KoQlS.OUV	^4SUV?OUK�YbciS(Z*K
`*] Y�[&T\S(K<O(] Tb_yj�Y�V*_ W�`	K1^,Y�R?QlK�OUa�K<W�TbR*Wp_ ] cmK1TbR?W�W*K<^<T X
M*O(YP^,K<Q.QUK�Q�j�Y�VP_9W�`	KEQUV?QUM	K<R*WPK�WL� ¨ � e
�HZPK§YbS(Z*K,Op[&Tb] R©ZCX�M	YbS(ZPK Ql]9Q,xFS.ZPKrQUYbh�^<Tb_ _ K W«ª jkT\S.K,O(h
O.K,M*_ T�^,K<[NK<R�S¬SUZ*K<Y�O(X!ªLjHTbQ¬M*OUY�M?Y�QUK�W`CX¯®�O(Y\j�K°)<>
± 8 #!� ² � e���S�S(O(] K�Q5S.YE¢*R*W�K<aC] WPK<R*^<KycmYbOHWP] O(K�^4Sk] R�S(K<O(T�^4S(] Y�R?Q
`	K,SljkK,K<RFS(Z*KEM*O(YbS(K<^,S(K<WF`P] Yb[&TbS(K,O.] Tb_BTbR?W�S(Z*KzS(O(K<Z?T\_ Y�Q(K
[NY�_ K<^<VP_ K�Q<e
JLK&M	K<OUcmY�O([NK<W�T�QUK<O(] K�QzY\cHRPK<VPS(O(Y�RLQ.^,TbSUS(K<O(] R*nFK,gCM	K<O(] h
[NK<R�S.Q�] R�Y�O.WCK<O0S(YiWPK<Q.^,O(] `	KyS(Z*K�`	K,Z	T a�] YbV*O0YbcBS(O(K<Z?T\_ Y�Q(K
] R�T�s�V?K,Y�V?QLQ(Yb_ VPS(] Y�R�e³�HZPK�QUXCQUS(K<[´SUO.K,Z	T\_ Y�Q(K µ jHT S.K,O
]9Q&T\_ O(K�TbWPX�s�VP] S(KFjkK,_ _H] RCa�K�QlS(] n�T\S.K<WBe�}7RPK�^<TbR�¢*R?W�] R

_ ] SUK�O(TbSUV*O(KiQUK<a�K<O.Tb_BK<gCM	K,O.] [iK<RCS(Tb_�T�Q7j�K<_ _�T�QyS(Z*K,Y�OUK<S(] ^<T\_
j�Y�O(��S(Y�WCK QU^<OU] `	KzS(ZPKi`?K�Z*T aC] Y�V*OyYbc�S(Z*] Q7Q(XPQlS(K<[Fx?YbcmSUK�R
] R�^4Y�[NM*TbO(] Q(YbR�jH] S(ZFYbS(Z*K<OyQ(T�^,^4Z?T\O.] WCK\µ jHT\S(K<O�QUXPQlS(K<[&Q<e
¶�V*W*T¦T�R*W¡·�S(K<a�K<R*Q�cmYbV*R?W�`CX�^.Z*] OUY�MCS(] ^<Tb_�[NK�T�QUVPO.K,h
[iK�R�S(Q�x�S.Z*T\S�S(ZPK�_ ] RP�\Tbn�K�nbK<Y�[NK,S(O(X¦YbcFS.OUK�Z*Tb_ Y�Q(K�] R
QlY�_ VCS.] Y�R°] Q�OUK�_ TbS(] a�K<_ X�] RPq*K<gC] `*_ K�� �<¸b� xdT c~T�^4S�S.Z*T\S
Z*T�QN`	K<K<Rp^<YbRP¢*O.[NK<W�`CXo[NY�_ K�^,VP_9TbO&WCXCR?Tb[N] ^<Q�Ql] [|VP_9T\h
S(] Y�R*Qz� �b� x � � � e
¹zT jkTb]v)4> ± 8 #�� ��º\� T�R*W¬»�Tbn�Tb¼<V«),> ± 8 #�� ��½\� Q(ZPY\j�K�W
`�Xo¾�»1¿©T�R*WoVP_ S(O.TbQ(Y�RP]9^&[&K�TbQ(V*OUK�[NK,RCS(Q|OUK QlM	K�^,SU] abK<_ Xbx
S(Z*TbS¦S.OUK�Z*Tb_ Y�QUK©Z	TbQ�T�a�K<O(XÀZ?] n�ZÁTb`*] _ ] SlXuS.Y�`?] R?W
jkT\S(K,O e��HZPKFZCXPWPO(TbSU] Y�RpR�V*[|`	K,O&a\TbO(] K�Q&TbQ&Tvc~VPR?^4S(] YbR
YbcyS(K<[NM?K�O(TbSUV*O(K�`	K,Slj�K�K,R � ¸ T�R*W � �FjHT\SUK�O|[&Y�_ K�^,VP_ K�Q
M?K<O1S(O(K<Z?Tb_ Y�QUKo[iY�_ K�^,VP_ K�� �<½b� e°�kZ*K�QUK�T�VCS(Z*Y�O.QFcmY�VPR?W
T\_9QUY�SUZ?T\S�TbSoZP] n�Z¦^<YbR?^,K<R�S(O.T\S(] Y�R?Q�S.ZPKpSlj�Y�O(] RPn�QLYbc
S(ZPKpWP] Q(Tb^�^.Z*TbO.] WPKoQUZ*Y�V*_ WrQUY�[NK,Z*Y\jÀY\a�K<OUcmY�_ W�cmY�O([N] R?n
] R�SUK�OU[&Y�_ K�^,VP_9TbO�ZCXCWPO(Y�n�K<RF`PO.] WPn�K<WF`	Y�R?WPQ<e ¤ c~T�^4S�S.Z*T\S
jkT�QH^,YbR*¢*O([NK�W�`CX�f5_ ] T�QyTbR?W�f�_ ]9TbQE� � Â � e
¤ �\T\Y�),> ± 8 #5QlZ?Y\j0K WN`�Xi] RPcmO(T�OUK WNQUM	K<^,S(O(Y�Q.^4Y�M*] ^HQUS(V*W*] K Q,x
S(Z*TbS{T�^,_ V*QlS.K,O{Ybc0T�S(O(K<Z*T�_ Y�QUKE[NY�_ K�^,V*_ KiTbR?W�] S.Q�`	Y�VPR?W
jkT\S(K,O&[NYb_ K�^,V*_ K�Qi`?K�Z*T a�K�Q|_ ] ��KFTLQ([&T\_ _kjkTbSUK<ON^,_ V*QUSUK�O<e
�kZ*K,X�^�T\_ _ K�W�S(Z*]9Q§K,w!K<^4S�ÃUjHT S(K�Olh�^<T�[NYbVPq?T�nbK�K,w	K�^4SUÄ.x
K,gCM*_ Tb] RP] R?n*x�SUZ?T\SNS(O(K<Z?T\_ Y�Q(KF[NY�_ K�^,V*_ K�QN^,Y�VP_9WpMP_9T X�SUZ*K
OUY�_ KdY�cFjkT\S.K,O�Y�R¬T�[NK<[|`*O(T�RPKdY�OoM*O(YbS(K<] R�QUV*OUc~T�^,Kbe
�kZ*] QH^<YbO(O(K�QUM	Y�R*W*Q5S.Y|S(Z*K7Q(Y|^�Tb_ _ K�W1ª jkT\S(K<OUh�O(K<M*_ T�^,K<[NK<R�S
S(ZPK�YbO(X	ªCc~O(Yb[«®�OUY\jkKN)<> ± 8 #�� ² � e
¶�X�R?Tb[N] ^<QkYbcBSUO.K,Z?Tb_ Y�QUKy] R�jHT\S(K<OkZ*T abK�`	K<K<R�QUSUV	WC] K W&`CX
¾�»�¿HhS(K�^.Z*RP]9s�V*K<Q�� � �\��� ¸b� x�M*ZPYbS(Y�R¬^,Y�O(O(K<_ T\S.] Y�R¦QUM	K�^4h
S(O(Y�Q.^,YbMCX�� � � x���� � TbR?W�RPK�VPSUO.YbRFQ(M?K�^4S(O(Y�Q.^,Y�MCX�� � � xl� ºb� e

ÅÇÆ{��ÈH���,ÆEÉ,Ê¡ÆE����Ë¯È���Ì��&��Ê

¶�X�R?Tb[N] ^<Q5Ybc*S.OUK�Z*Tb_ Y�QUKk[iY�_ K�^,VP_ K<Q�] RNTbs�V*K<Y�V*Q5QUY�_ VCS(] YbR*Q
j�K<O(K�] RCabK�QlS.] n�T\S(K<W¬V*Q(] R*n�S(Z*K�R*K<VPS(O(Y�R�SU] [iK<h�Ybc9hq?] n�Z�S
S(K<^.Z?RP] s�V*K�QEjH] S(Z�S.ZPK�QUM	K�^4S(O(Y�[NK,S(K<Oi»��lÍ�f�»v}7Î�e�¾yK<VPh
S(O(YbR§QUM*] RPh�K�^.Z*YoK<gPM?K<O(] [&K,R�S.Q�jkK,O.K1M	K<O(cmYbO.[iK�W�YbR�SUZ*K
QlM	K�^,SUO.Yb[NK,S.K,O7»vÏ�·Cf�·Bx?`	Y\S.Z1Y\c�S(Z*K|Î�Tb`	Y�O(TbS(Yb] O(K{Î�Ð,Y�R
Í�O(] _ _ Y�VP] RBe
�k] [NK,h�Ybc9h�q*] nbZCS�K,gPM?K�OU] [NK<R�S(Qpnb] abK§T�^,^<K<Q.QoS(Y�S(Z*K§WPX�h
R*Tb[N]9^1QUSUO.V*^4S.VPO(K�c~T�^4S(Y�OFÑHÒÓNÔUÕ�Ö4e��HZP]9Q�] Q�^,Y�O(O(K<_ T\S.K<W
S(YvS(ZPKF] R�S.K,O.[NK<WP] T\S.K�Q.^,T\S(SUK�OU] R*n�cmV?R*^4S.] Y�R��,×�Øix S4Ù4x5S.Z*T\S
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«�¬(�«®«�¬X¯±°1²�³>«�´�µ ¶�·X«�µ ²�³¹¸º´�²�»¼«�¬�¯½¬�¯6�¾>¿ÁÀU�«�¯1´®«�²Â«�¬(¯
Ã °,�«�«�¯,´�µ ³�Ä Ã µ Ä�³��ÅPµ Ã ¾�¯6´�¿ Ã »N�Å ÅÇÆÉÈ§¯,¾�¯1´�«�¬�¯,Å ¯ Ã�Ã µ «Âµ Ã
ÀU²�´�«�¬½«�² Ã �¿�Ê(«�¬��«�ËX«Ì· Ã µ ³�Ä�²�³XÅ ¿^²�³X¯�Í8²�´�¯,³>«�Î,µ �³½Å µ ³(¯
ÀU Ã ³�²�«ÐÏ/² Ã�Ã µ ¶�Å ¯�Æ

Ñ ¬�¯�«�¯,»�Ï/¯,´��«�·X´�¯�ÒX¯1Ï/¯,³(ÒX¯1³(°1¯�²�¸Ó«�¬X¯�ÒXµ Ô/· Ã µ ²�³�°,²>¯1ÕNÖ
°1µ ¯,³>«� Ã À×¯,Å ÅX Ã «�¬(¯Ð¯1ÔØ¯,°\«�²�¸/Ì°�¬(�³�Ä�¯Uµ ³�°1²�³(°1¯,³�«�´��«�µ ²�³
µ ÃPÃ ¬X²�ÀÐ³Âµ ³ÂË(Ä�·X´�¯�ÙÓÆ Ñ ¬X¯NÀ§µ ÒÓ«�¬ÛÚÝÜ�Þ�ßáà�â±ã�²�¸Ð«�¬(¯
Í8²�´�¯,³Ó«�Î,µ �³±Å µ ³X¯N«�¬��«PÒX¯ Ã °1´�µ ¶/¯ Ã «�¬X¯�«�´�¯,¬��Å ² Ã ¯NÒX¿>³(�»�Ö
µ ° Ã  Ã ®¸º·X³(°1«�µ ²�³ä²�¸�«�¬X¯�À×�¾>¯1¾>¯,°\«�²�´§°6�³½¶/¯�ÒÓ¯ Ã °,´�µ ¶/¯6Ò
¶Ó¿ÛÂåÌæÌç1Ö
Åè�À£Ê�À§¬�¯,´�¯^åéµ Ã «�¬�¯äÒXµ ÔØ· Ã µ ²>³ê°1²Ó¯1Õ®°1µ ¯,³>«6Æ
å�¯,¾Óµ �«�µ ²�³±�« Ã »®�Å Å�æÝ¸�´�²�»ë«�¬Xµ Ã Å �Àì»�µ Ä�¬>«Ì¶/¯PÒ�·�¯�«�²
»P·�Å «�µ Ï�Å ¯ Ã °,�«�«�¯,´�µ ³�Ä�¯1ÔØ¯,°1« Ã Æ
å��«��²�¶X«��µ ³X¯�Ò4· Ã µ ³XÄNí�îì³�¯1·�«�´�²�³ Ã ²>³4 Ã �»�Ï�Å ¯£²�¸�ï�ð
À�ñ Ñ ´�¯6¬��Å ² Ã ¯�µ ³�å ç�ò �«�Ù�ó�ô�õá�´�¯U°1²�»�Ï/�´�¯,ÒÌ«�²�«�¬�² Ã ¯²�¸Ð Ã �»�Ï�Å ¯N°1²�³>«��µ ³Xµ ³�Ä^ö ð À�ñé«�´�¯,¬��Å ² Ã ¯��«�ÒÓµ Ô/¯6´�¯6³>«
«�¯,»�Ï(¯6´��«�·X´�¯ Ã Æ±ßá¬X¯6³÷¾��´�¿Óµ ³XÄä«�¬X¯^°1²>³�°1¯,³�«�´��«�µ ²�³ø«�¬(¯
ÒÓµ Ô/· Ã µ ²�³�°,²Ó¯\Õ®°1µ ¯1³Ó«×°�¬/�³�Ä�¯ Ã ¸º´�²�»úù�Æ ù�û ü,ý�þ/ÿ\°,»�ç Ã þ��×¸º²>´
«�¬�¯ ï�ð À�ñ Ã �»�Ï�Å ¯Ì«�²�Ù�Æ Ù û ü6ý þ/ÿ\°1» ç Ã þ���¸º²�´§«�¬�¯Pö ð À�ñ
Ã �»�Ï�Å ¯�Æ�È§·�»�¯6´�µè°1�Å8¾��Å ·�¯ Ã �´�¯�Å µ Ã «�¯6Ò4µ ³^«��¶�Å ¯�ù�Æ
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� ³ Ë�Ä�·�´�¯÷ö¹²�³�¯Û°1�³ Ã ¯,¯Â«�¬�¯Â²�¶X«��µ ³�¯,Ò µ ³>«�¯,´�»N¯,ÒXµ �«�¯
Ã °,�«�«�¯,´�µ ³�ÄÂ¸º·�³�°1«�µ ²�³ �«^æ! Pù>Æ "øîPÆ�#%$XÏ/¯,´�µ »�¯6³�« Ã ÀU¯1´�¯
Ï/¯1´�¸º²�´�»�¯�Ò µ ³ìÁ«�¯,»�Ï/¯1´\�«�·X´�¯÷´��³�Ä�¯ø¶(¯1«�À×¯6¯1³ÝÙ�ï�ðÁõ
�³/Ò ö ð�ð õ�Æ Ñ ¬�¯ ÒX�«� �«¹æ� ù Æ "�î �³�Ò Ñ  ÌÙ�ó ð õ
¬��¾>¯�¶/¯,¯,³¹¯&$Ó«�¯,³(ÒX¯,ÒÁ«�² Ã ¬�²�´�«�«�µ »N¯ Ã ¶Ó¿Û>ÒXÒXµ ³XÄ÷ÒX�«\
¸º´�²�» «�µ »�¯1Ö�²�¸ºÖ('(µ Ä�¬>«½¯)$ÓÏ/¯,´�µ »�¯,³>« Ã Æ Ñ ¬X¯÷µ ³>«�¯,´�»N¯,ÒXµ �«�¯
Ã °,�«�«�¯,´�µ ³�Ä ¸º·�³�°1«�µ ²�³ °1�³ ¶(¯ ²�¶X«��µ ³�¯6Ò ¶Ó¿  Þ(²�·�´�µ ¯,´
«�´��³ Ã ¸º²�´�»N�«�µ ²�³ ²�¸ «�¬X¯ ÒX¿Ó³��»�µè° Ã «�´�·(°\«�·�´�¯ë¸��°\«�²�´6Ê
²�¶�«��µ ³X¯6ÒÂµ ³÷«�¬�¯®«�µ »�¯,ÖÇ²�¸èÖ('�µ Ä�¬>«P�³��Å ¿ Ã µ Ã Ê��°,°1²�´�Ò�µ ³XÄ^«�²
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gihkj�hCl�mon�l�pqh9rshCt u�vxwPy zku�{Mr}|5~Mu�v�y h9t u5vxw�y z!{�hC~Mw�lPn�{
v�zCu�w�w�h9l�y {���hC�(j�h9l�y pqhC{5wPv�~Mv�y {M��w���h��Mu�z��(vPz�u�w�w�h9l�y {M�
v�j�h9z�w�l�y p�hCw�h9l��x� *9� y {�n�lPr�hCl6w�n�y {(��h?v�wPn�y ��u�w�h�y {5w�h�l�u�z��
w�y n�{�v&��h�wx��hChC{�w�lPhC�Mu�t n5v�h���uB��hCt t��5{�n?���My n�jMl�n�w�h9z�w�n�l
u�{�r
w��Mh)�R��j��(�(zCn�z��5u�{My {�j�l�n�w�h�y {`����t u�vxwPy z�v�zCu?w�w�hCl�y {M�
v�zCu�{�v1��y �(y {��ky {�mon�l�pJu�w�y n�{�u���n�~�w�w��Mh�u�wPn�pqyYz�pqh9u�{
v�|5~�u�l�h�r�y v�jMt u�z�hCpqhC{5wPv!l�hC��h9u�t h9r�u {�h9u�l�t ��y rMh�{(w�yYz�u�t
��hC�Mu?�(y n�l�mon�l¡v�u�p�j�t h9v1zCn�{5wPu�y {My {M���5��r(l�u�w�hCr¢jMl�n�w�h�y {
j�n��£r�hClPvJ��n�w��B�£y w��Bu�{MrB�ey wP��n�~(w¤w�lPh���u�t n5v�h���¥#w6w��Mh
v�u�pqhbw�y pqhCvW|5~�u�v�y hCt u�vxw�y z¦vPz�u�w�w�h9l�y {M�Jh��(j�hCl�y p�h9{5w�v§v���n��
u¨z�t h9u�l©v�t n?�£y {M��r�n?�£{ n�m�j�lPn�wPh�y { pqn�w�y n�{�vC�«ªe�Mh
��hCn�pqh�w�l��1n�m¦pqn�w�y n�{Bn�m¦w���h>jMl�n�w�hCy {¡r��({Mu�pqy zCv�z�n�~�tYr
��hbr�hCvPz�l�y ��hCr¤~Mv�y {M�quJv�y pqjMt h¬pJn(r�hCt3�

�®�¯�°M±e²§³W´�¯�µx±R®
ª�l�hC�Mu�t n�v�h�yYv¦u¤��h9t t��({�n��£{�r(yYv�u5z�z��Mu�l�y r�h��ey wP�i�My n�jMl�n��
w�h9z�wPy {��&jMl�n�j�h�l�w�y h9vC���%w��Mu5vb��h�hC{�y v�n�tYu�w�hCr�mol�n�p�u�t ��u�h��
��u�z�w�hCl�y uM��mo~M{M��y%��y {Mv�hCz�wPvC��y {(��hCl�w�hC��l�u?wPhCv�u�{Mr ��hCu�vxw�v
u�v���hCt t¤u�v)m¶l�n�p·t n��#h�l���u�vPz�~Mt u�l�j�tYu�{5wPv1u�{Mr¢u�moh��
¸ n���hCl�y {��Jj�t u�{(w�v�¹ *Cº �§��w§��u�v§��hChC{�mon�~�{�r�hC��hC{�y {&v�n�pqh
pJu�pqpJu�t y u�{�v���vxwPh�pJvC�s»W{�h�n�m�w��MhipJn�v�w�y {5w�hCl�h9vxw�y {��
m¶u�z�w�v¤n�m¦wP��y v�{Mn�{��%l�hCrM~Mz�y {�����t ~�z�n�v�y r�h9vJy v6wP�Mu�wcy w���u�v
��hCh�{>mon�~�{�r�y {>t u�lP��hb|5~�u�{5w�y w�y hCvWy {>n�l��5u�{My v�pqv#w���u�w¬u�l�h
u��Mt h¡w�n�v�~Ml��(y ��h¡h��5wPl�h9p�h¡hC�5w�hCl�{Mu�t�vxw�l�h9v�v�hCv1v�~MzP�¢u�v
�My ���Jn�lR��h9l���t n?��w�h9p�j�hClPu�w�~Ml�h9v�n�lRj�hCl�y n(rMv�n�m`z�n�pJj�t h�w�h
r�l�n�~��5�5w�¹ ¼9½(¾ º �¿ª���n!pJn(r�hCt v
�Mu���hB��hCh�{¨j�lPn�j�n5v�h9r
w�n¨r�h9v�zCl�y ��h!w���hkjMl�n�w�hCz�w�y ��h!hCÀ�h9z�w�n�{ u�pqn�t hCzC~Mt u�l
t hC{����5w�v�zCu�t h���ª#�MhqÁ�lPv�w¦n�{Mh���j�lPn�j�n5v�h9r&�(�iÂ¬l�hChC{�u�{Mr
¥£{���hCt t£¹ Ã º yYvW��u�v�hCrin�{iw��Mhq��h9l�����y ���&��t u�v�v§w�lPu�{�v�y w�y n�{
w�hCpJj�hClPu�w�~Ml�h�n�mbw�l�hC�Mu�t n�v�hiv�n�t ~(wPy n�{MvC��ÄMn�t t n��ey {M�1w��My v
pqn�r�hCtMw���hWj�l�n�w�h9z�w�h9rq��y n�pJn�t hCz�~Mt h£y v�jMt u�z�h9rqy {6u¦��tYu�vPv��
w�l�hC��u�t n�v�h�v�w�l�~�z�w�~Ml�h
u�{�r!w��(~�v�w���h
mon�l�pJu�w�y n�{�n�mcy zCh
z�l���vxwPu�t vc��n�~�t r©��h)��y {Mr�hCl�hCrV�sª#�Mh)vxwPl�~�z�w�~�l�h�n�m�w��Mh
�My n�pJu�w�hCl�y u�t£��n�~Mt r���h>z�n�{�vxh9l��5hCr1u�{Mr�t y moh>u�{�r1rMhCzCu?�
jMl�n�z�hCvPv�h9v���n5~�tYr6��hbv�~�v�j�hC{Mr�h9ri¹ Å º �
ªe��h©n�w��Mh�l�pJu�y {��(�5j�n�w���h?vxyYv��cwP��h�v�n���zCu�t t h?rÇÆ �#u�wPh�l��
lPh�jMt u�z�hCpqhC{5wÈw��MhCn�l��"Æi�eu�vÈjMl�n5j�n5v�h9rÉ�(�Ê��l�n���h�LC]
Ë X G"¹ Ì º ���%w�w�l�y h9v�wPnbÁM{Mr6hC�(y r�hC{MzCh£mon�ler�y l�h9z�w#y {5w�hCl�u5z�w�y n�{�v
��h�wx�#h�hC{cw��MhbjMl�n�w�hCz�w�hCrc��y n�pJu�w�h�lPy u�t`u�{�r¤w��Mh¦w�l�hC��u�t n�v�h
pqn�t hCzC~�t h9vC�
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�5��Úb� Û��§��l�h?vxj�y�¹ *CÜ�º ��Ý£hCzCh�{5w�t �BÞ"�£ßWh�t t hCl�~�h�v�w�~Mr�y h9r
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� �;j h�iJ�,h,f��#j c#n�h,�&g�f�}O��f�xq��i@d^i�f,�&g�f�� i�xMh�n5i � �5���,j i2���#�,h�j {
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d5f�g#h�g�k5�*xBi�{�f,i����,i��O�&f�g#�� �� � h�gG��¦ � lm���Cg�k;i }.g��5� x
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 CPC/D

2
O                   1/0.5         1.4  0.59 

 CPC/Trehalose/D
2
O  1/0.3/1      1.5  0.67

 CPC/Trehalose/D
2
O  1/0.3/0.5   1.4  0.80
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�G�	p�o�t�r sPyCp&o�r p�su��¨�� �ur � t�o��Gt%�	t#�|nS�un�oKr p�sPn�o��	�up��	oKt��+o	r yCt���r|�
y�n&r sG� x�v�³�tEo	pC�=n&o	t#�!vGx�sun�yCr|�#��º �#»&¼H�
� �Gtin&s�n�� xG�Kr �Cp�{%o	�ut�t#� n��KoKr|�wr su��p��ut���t�s�oP�KoK��³u��o�³G�	tw{4n���o	p��
r sio	t#�	y��Ep&{=n�yCpGvGt#�[vGt��	���	r qur sG��oK�utIvGr £¤³u�	r p�s�p�{=n��un��	oKr z
�#� tEr su�Kr|v�t�nC�K�G��t���t%�	�Gp&�=t#v$¨�o	��n&o=o	�Gt��	r ½#t%p�{jo	�ut��K�G��t���t�r|�
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3.43.63.84.04.24.44.64.85.05.25.4 ppm

3.453.503.553.603.653.703.753.803.853.903.95 ppm

��� ��� �"!E' % �9) ��� � � D � 3>U�5�XVA>PQ. B��YA>P65VM/.�0CB�365�S+ILB	?<U/.�P>=C36B	, %�5VA �L5�5V,�A>M 5+U;P6B	A6B	,/.�A65�7
� 7;B �b,  .�, 7 A>M 5+7;5V:;A65VPQ.�A65�7 �&:;U  � B	P>? S# �M 5@U;P6B	A6B	,/.�A65�7 � B	P>? 3>M B �e3f.�M;= ��M 5VP P65�3	�
B	02:;A>=CB	,E.	3f.���(�(\D � �+3>U�5�XVA>P6B	?�5VA65VP ��.	3 : 365�7 � �bM;=20C5�B	,;021G. +�(�( D � �+=2, 3>A>P>:;?�5V,OA��.	3f.�W�.�=20(. %;0C5 � B	P A>M 5+7;5V:;A65VPQ.�A65�7�� B	P>? S, �M 5<.�A>A>P>=&%;:;A>=CB	,EB��YA>M 5+3>= ��,/.�0C3 =C3 02=C3>A65�7 =2,
AQ. %;0C5�h�S2h�S��-, 5dX .�,G365�5 A>M/.�Ae=2, A>M 5d3>U�5�XVA>P>:;? B��_A>M 5d7;5V:;A65VPQ.�A65�7 ?�B	0C5�XV:;0C5@B	,;021 A �LB
U�5 .��43���� B	PbA>M 5 � hd.�, 7JA>M 5 � �+U;P6B	A6B	, 3eP65V? .�=2, 3 S
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ppm

3.43.53.63.73.83.94.0 ppm

3.4

3.6

3.8

4.0

��� ��� �"! ' % �9) ��� ��I �fT�� � D � 3>U�5�XVA>PQ.GB��-U;P6B	A6B	,/.�A65�7 A>P65VM/.�0CB�365�S �-,;021 A>M 5\P65 ��=CB	,
%�5VA �L5�5V,��4S � .�, 7�� S (+U;U;? =C3b3>M B �b,`S  �M 5 3>U�5�XVA>PQ.�3>M B �e3�A>M 5 X�B	:;U;02=2, ��%�5VA �L5�5V,� �M 5
.�A>A>P>=&%;:;A>=CB	,EB��aA>M 5�3>= ��,/.�0C3-=C3 02=C3>A65�7 =2,GAQ. %;0C5 h�S2h@=2,���B�B�7G.���P65�5V?�5V,OA �b=2A>M 02=2A65VPQ.�A>:;P65
g &�& i�S
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��� ��� �"! ' %���) K P6B	A6B	, 7;5�X�B	:;U;0C5�7 ��� I � � D � 3>U�5�XVA>PQ. B��<, B	, ��7;5V:;A65VPQ.�A65�7 �&:;U J.�, 7
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�-, 5eX .�, 365�5bA>M/.�AL. � A65VPY7;5V:;A65VPQ.�A>=CB	, B	,;021�A �LB@3>= ��,/.�0C3�� � B	P A>M 5 I h-.�, 7<A>M 5 I��fX .�P %�B	,
.�A6B	?�3eP65V? .�=2,`SaK P6B	A6B	, 3-B	, A>M 5fB	A>M 5VP X .�P %�B	, .�A6B	?�3 �L5VP65fP65VU;0(.	X�5�7 %O1J7;5V:;A65VP6B	, 3 S
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	 î Q � , NPB �PrHQ � * *
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7;5VAQ.�=20"S
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