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E(FHG
IKJMLONQP�RSP-TVU?WYX�FZG%[�R\J^]_I`P-TbacW
E(FZG%dfe^]�N`LON�TVgih
jkFmlGkJMn`IKopRSqsr(NQP�q lI`JtR\qSuSTvawUYxZFHGk]$R\o etNKy�TzWiW
{|F=G%]�e^[�R\e}T�~ g G�F=G%P�IK� LOIK�p� N�nZTV~i�(G�F=G%P�P�N�nfe�T Ui� X�F=GkP�LONQ�ST awg r�F�G%�ZNQJ^Jte^P�IKope}T aw� G�F�Gk��o R\�)��IKP-T W �
E(FZG%ope^�OI��BI�T�gi�(G�FZG%o LOe^dKN�nHTbawh%��FZG%�p��]�IKP�� d`I`�\Tvaw�(G�FHGBLpL�I`J�TzW
G�FHGk��opet�pIKP�N�TVg?W8��FHGkq��wIKo\TzW ~
��FZG%q\q\��opope^��T W)� ��FZjBIK[��QRSL L�T aw� G�FZjBIKop��IKopN`�:rYI`J^LOe^R\o e�T U �B�|F��7F�jBIKo P�R\�ST W �8jkFVG�FZjBIKo P�RSL L�T Uih

�|FHjBIKo)LO�  ��-T�~ a r�F=jBI`��R\oST�~i~(��Fz�i¡�F=j�R\IK�� ���RS]�e^P-TV~ W ��FHj�RS[�R\�  ���e�T W)� {|F=j�RSR\ ���RSo\TV~ a xHF=j�R\��I`ope�T Uih
r�F=j�R\JtJ^RSL LOetP�e^¢£T W)� X�FHj�R\J^JtetP��QR\oST hi� {|F=j�RSP£¤pIK]$etP-T a}� G�F=j�R\o RSL nKI`�\T aw� X�F=j�R\o etP��QRSo\T U �kG�FZj���I`LpLpe�T gpa

¥¦FZj�etP�dfJ^RS�HT aw� {|F�j�et�pRSJtJ^N y T WiW(§ F�j�etq:¤pI`df¨c¨OTV~ a%© Fª�,FHj�J«I`eto\T Uk¬ F-j�J^N� �d`R\o\T � jkFZj�J^��]�RSP��cR\J^[-T Uih
G�FZj�Nf \ Se�T a}� G�FZj�N�[�R\d=T gi� ��F�j�NKet� nKR\o)L�T gi� rsFHj�NQJ^J«I�T W �
{|FZj�NQo)LONQJ^RSLpLpN�T W �8X�F�j�NQ��[�o R�IK�-T W:�

G�F=j�N�nQR\etI�T aia jkF=j�opIK��­®T aia G�F=j�opet[��QR\]�IKP-T Uigk¯ F=j�o et�QJ^e«IK[�NQope}T WiWD¬ F=j�opNQ]|�HR\o ��TV~ h �,FHj�op����IKdKRSo\T acW
X�F-j���[�IK�QN�nHT awh ¡YF°xHF-j���[�[-T gi� xZF�j���[�[�T Uig xZF�j���opd`RKT aw��± FZj���o dKRSL L�T aw� rsFZj����pR�LpLpN y T WiW

��FHj����p�pR��HT�UiU(G�F=j���q�I£LO�-T ~ W ± F ¯ F=j��fop��]²T�UkxZF ¬ IK��o R\opIQ³�Tva}� ¬ F ¬ IKJtIKP� ���I�T ~ U
¥¦F ¬ IK]$��IKP�RSJtJte}T ~ h
¥¦F ¬ IK]����ZRSJtJ�TV~ g ��F ¬ I`P�R\J^Jte acW T aw� G�F ¬ IKP�RS��I�T W:h jkF ¬ I`opJt�ST Uig {|F ¬ I`opJt� ]�eMLO�-T hi�
© F ¬ IKopNK�pe�T W)�
xZF ¬ IKopo etJtJ^NQ´tT a �YxZF ¬ IKopo NQP-TV~ W jkF ¬ IK�pIKJ�T awU ¥¦F ¬ IK�OI`op�OI�T aw� G�F ¬ IK�)LOopN`µ`T h ��F ¬ I`L�I`� LOe^P�e^¶®T W)�

{|F ¬ IK��qS·¸·�T gig �|F ¬ I�nKI`JtetRSopR ¶ T W)� ¥¦F ¬ I�n`IKJ^Jteb�)xf�cNQo q�I�T W G�F ¬ RSopo e�T U � ¯ F ¬ R\o ope^LpNK¹DT ~ a xZF�¡�F ¬ ��IKP���T Ui�
ºsF ¬ F ¬ ��RSP-T a ¥¦F ¬ ��R\o LpNQd=T � rsF ¬ ��e«I`opR\J^Jte}T W)� r�F ¬ ��JtIK ���e^[�q\R`T aw� ��F ¬ ��J^R\��I`P�I�T aw�(± F ¬ ��N�T Ui�

{|F ¬ ��NQd»��RSJte}TbawhkX�Fª��F ¬ ��NQ�-TVU ~ rsF ¬ ��NQ��[�IKJ«I`dfe^�\T ~i~ xHFª¡YF ¬ �f��IKP���TVg ~ ± F ¬ �»��P���Tva ~ ��F�¡�F ¬ �»��P���T�hi�
ºsFªxZF ¬ �f��P���TVgi�(E(F ¬ ���BI`JtR\d=TVU:� ¬ F § F ¬ etNQ��IKP»�-TVW:g(¥¦F�G�F ¬ e^N� S \e ¶ TzW)�kG�F ¬ JtIKopd=TVUpaD{|F ¬ J«IKo dHT��

rsF ¬ NQ]$�HNQ� LpR\JtJtI�TzWiW%¥¦Fª�,F ¬ NQP�nQRSo �HTvaw�YX�F ¬ NQP��BI��HT��(¥¦F ¬ NQop[�R\JtJ^e�TVUi�%r�F ¬ NKo LOetIKP�I`y�TzWiW ¬ FVG�F ¬ N�¼ZTV�
{|FªX�F ¬ N�¼ZT � ��F ¬ o R\�p SetNQJ^e^¢KT W)�8¬ F ¬ ��R\P� \ImGkJt]$R\P�IKo ³ T � X�F ¬ ��R�nKI`� u T awUY© F ¬ ��Jt�HR\o)LO� NQP-T aw�

X�F ¬ F ¬ ��J^J^�HT ~ g%{|FH{(IK�QRSP���IKo)L�Tvaw�
¥¦FZ{(I`L L�I�Tvaw�%E(FH{(I�nfetRS�\TVUiU(��F=[�R�jBIKo ��IKopN�T�gi�
xZFH{
R ¬ RS \ SN�T�giU
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G�FH{
R\e^�p��RSo\TVU � rsFZ{
R ¯ NQo R\P�qSN�TVW8¥¦F�{
RSJtJ}¾°¿
op� N ¢ TVW)� ¬ F�{
RSJt�� \I�TVW ¯ FH{
R\]$NQo LpetR\oST�gpa,X�FH{
R\P���Tba}�
¥¦F-{
RSP�etP�P�N�T h ��F���FZ{
R\o ��R\P�L\T aw� rsFª��FZ[�eÀr8e^N�nKI`P�P�e�T W:g(¬ FZ{
etNKP�et� et­)­�T giU jkFZ{
e © ��qSq�I ·¸· T gig
X�F © F�{
eMLpLO]�IKP�P�T�g
¥¦F-{|¾ª¿
P�NK�cope^N�TzW(xZF�{
NQP�I`Lpe ¢ TVW)�(��F-{
NQP���T � X�F�{
NQP�etP�e}TVWiWkE(F-{
NQo et�QN�TzWiW

xZFH{
���HRKT g ~(X�FH�À�copNQP�T W:� G�F=��J«IK�Qe^P-T g?W
© FH�1o ��IK ���RSo\T � {|F=��opo R\[�R`T Uig xZFH��opo R\[�R`T Uig8© F=�����pRS��e�T aw�
¡�F ¬ F=�=IKP���T U � xZF=�=IKopo etP��KLpNQP-T W ~ ��F�E(F=��R\[�NQopd`N�T acW © FªrsF���R\etJ^[-T hpa ¥ÁF=�=RSetP�[�L�T U:� X�F���F=��R\o P�IKP�[�R\qKT ~ U

¬ FZ�=RSopopIKq\q\IK��T W)�(© FZ�<etRSJt[-T a �(rsFH�<J«IKP�IK��IKP-T W � © FZ�=NKopopRS� L\T � ¥ÁF°X�F��=opIKP�d=T g ¥¦F-��opIKP�d»Jte^P-T U ~
X�F ¬ FZ��o R\R\]�IKP-T aw�k§ FH����o et KT a �k¥¦FZrYIKJ^Jte^P�IKopN�T giU X�FHr8IKJ^�QIKop[�L�T a ~k��FZr8IKop�HR\o �pNQP�T aia X�Fª�,FZrYI`op \etI�T Upa
G�Fª��FZr8IKo Â�P�dKRSJ�TzW � ± F�r(R\P��pR\oSTbaw�
¡�FZr8RSop�HR\o et ��-TVUig({|FHr(R\op[�R\�\T ~ g(G�FZr(R\� �pJtRSo\TVU:�(xZFZr(e«IK�Q� ­ ­ TVgiU
�|FZr(e«IKd`NQ��]$NQ�HNQ��JtNK�-T�~D��F-r(e«IKP�P�RSL LOe�T W)�D± FZr(et��� NQP-T W:� X�F ¯ FZr(et]$]�RSJtJ}T gi�D¬ Fª¥¦F�r8e^P��p����op��T aw�

Ã�FHr(etNQd£IKo et�\TV~%¥¦FZr8e^NQop[�IKP�e ·¸· T gig ��FZr(eto NQ]�e^P�e�T Ui� ¥¦FZr(et��P�LOI`¢KT W)� rsF=r(et��o �Qet�-T Uih �|FZr(J«IK�QNKJtRSnHT awh
{|FÄr(JtR\P�q\etP��pd»e�Tvaw�Y¥¦F�r(NQJt[�T ~ �8ÃYF�r8NKJt[��  ���]�e^[�L�Tva � G�F-r8NKJtNQ� �OIKP�N�nHTvaw��rsFÄr(NQ]$R\q`TbawU

rsFZr8NQ]$R\qÅ� ¬ RS��IKJtJ^NQ�\TV~i~(¥ÁF-r(NQP� ���I`opN�nHT�~i~Y¿|FZr8NKP�q lIKJ^R\q`T�~ U
§ F�r(NQopRSJtN�nHT�~ � G�F�E(F�r(NQ�p��I��8T a}�
± FÄr(NQ��JtetIKP�NQ�ST gpa G�F�r8o R\� R\JtR y T WiW xZF-r8o etP��)LOR\e^P-T U ~ ¬ FÄr(opNQ� �pN`�i��etJt ���R\o\T acW8© F ¬ F-r8o NQ���-T aw�

ÆYFZr8o ��P�[�J^R\o\T Uig X�F�r(��et]�IKoOI`R\�,[�I ¬ NQ� LOI�T U ~YÇ<FZr(��P�I����:ÆDP�IKJ«I`P-T�~ h
¬ F�¡%IK�HR\o\T U � ± FH¡kIK��P-T�~i~
xZF © FH¡%IK��P-T aw� �,F�¡%IKJtd»e«I`[�IKd»et�ST g ~%jkFÈ��ºsFZ¡kI`P-T gi� X�Fzº|F�¡%IKP-T gi� ��FZ¡kIK����IK ���R\oST Ui�8± FH¡kI`oOI�T gih

{|FÄ¡%IKopR`T�g ~ ¥¦FÄ¡%IKopR`T�g:��xZFÄ¡%IKop�HR\oSTVW ~ © F���FÄ¡%IKopoST�g � © F°¥ÁF�¡kIKo opet�STbaw��¥¦F-¡kIKo)LOqKTzW:�
± FH¡kI£L�IKd`RS��I`]_I�T gpa%¬ FH¡kI��f�\T W ~Y¥¦FH¡%RS �d=T U:� G�FH¡DR\ez¤ �HNfR\o\T W:h X�F�¡DR\etP�opet ���T W:h
¬ FZ¡DR\P�[�R\op� NQP-TV~i~
¥¦FH¡DR\opP�[�NQP-TVhi�8X�F=¡%RS���pRSo\TVU:�8xZFH¡%R��BIK]�IKP�I`�QRKTVg
{|F=¡Det[�IK�STba}� ¬ F°xHF�¡DetJtJ ¨ Tvaia7{|F=¡Deto �p ��»����RS��J�TVU:�

G�F-¡DN� �d`R\o\T aw� xZFZ¡%NQ�-T a ¥¦FZ¡%NQ��Jt[�RSP-T�~ � xHFz� ¬ F�¡D�p�-T U �YjkF�E(F�¡%��ÉZ]�IKP-T W ~ © F��,F�¡D���Q��RS�\T W:�
Æ�FZ¡%���pR\]�IKP�P�T�hpa%¥ÁF�¡D���p� R\etP�T ~ hYX�FZ¡%���)LONQP�T ~ hYX�F § P� \IKP�[�RSJ«I�Tvaia%rsF § P�LpopNQqSq\e�TzW)�8¥¦F § NQo e ­)­ TVgiU

G�F § n`IKP�N�nHT � �,FHXQIK]$R\�\T aw� {|F�XQIKP���T a ~kj%FHXQI��QI`LOe^J«IKd£I�T a}� �,F°X�FHXKRSNQP-T Ui� ¥¦F ± FHXK��I�T h xZF�XKetP�[�I`ope«I`P�e�T aw�
��F�XKNK��P��pNKP-T � ¥¦FHXKNQP�RS�\T W � ± F ± FHXKNfN�T Ui� xZFÈºsFZXK��P�T a ~ X�Fª�,FZXK��P���T Ui� E(F © FHXK��P�d=T aw� E(F ± I`]�NQP�T g?W

{|F ± IKo\T a �(��F��,F ± IKop ���etP-T g �%ºsF ± I`LON�T W:U(© F ± RS����IKo)L�T aw� X�F ± R\��P���T W:h ��F ± ��NKLpetJ^N®nfe^ ��-T g?W
jkF ± e^Jt]$etP��)LORSo\T aw� {|F�¡�F ± e^]ÊT Ui� ¡YF°xZF ± et]²T Ui� ¡�Fz��F ± et]²T Ui� X�Fª�,F ± e^]ÊT Ui� ¥¦FªX�F ± et]²T Ui�
xZFªj%F ± et]²T�Ui�8xHFª¡YF ± et]²T�gih%º|F ± F ± e^]ÊTvacWYÃ�F ± et]|��opI�TVgih ¯ F ± etop�  ��-T��8xZF ± Jte^]�RSP�dKN�Tva �

jkF ± P»��LORS�pNQP�T�~i~YjkF © F ± N�T a}�
± F ± NQP�[�N�T gi� {|F°X�F ± NQP���T Ui� X�F ± NQP�e^�Q�p�HR\o ��T a �
G�F ± NQo �»LpN®nHT a �
G�FV��F ± NKLi�BI`J�T a}� ¥¦F ± opRS���\T U:� X�F ± opNQJ^J�T W:h {|F ± opNK�-T acW ÃYF ± op��]$P�IK �d=T g ¥¦F ± op���pRKT a}�

�|F ± op��LpR\JM�QN�nHTbaia%E(F ± ���ZN�TVgih(E(F ± ����o\TVU:�(Ã�F���F ± ��Jtd£IKopP�e�TVg � ¥¦F ± ��oOI`LOI�T�gih(xZF ± ��IKP���TvacW
G�FVE(F ¯ IKIK�OIKP�R\P-T W �8xZF ¯ IK]$e�T W)� xHF ¯ IK]$]$R\J�T aw� ¥¦F ¯ IKP� �I`� LORSo\TV~ aD© F ¯ F ¯ IKP�[�RSo\T �
± F ¯ I`P�P�NQPQË�T W:�

G�F ¯ I`Lp�-T g ~
rsF ¯ I`LOe^P�NK¶®T W)�D§ F ¯ IKqSq\e^q\q\RSoOI y T WiW E(F ¯ R ¬ NK]���LpRKT U �,F ¯ R\R`T g?W ¡�FªxZF ¯ R\R`T acW xZFV��F ¯ RSRSÌ�T g?W
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xZF ¯ R\NKP�RKTzW)�YX�Fª{|F ¯ R��7et�STbaw� ¬ FÈ�)xZF ¯ e^P-T�U � X�F ¯ etP�IK SopR`TVW ~ ¥¦F ¯ e^P�[��Qo R\P-Tvaw�8�,F ¯ et�HR\J^R\�\TzW:h
G�F ¯ e^� LpR\o\T � {|F°¿|F ¯ e^Lpnfe^P»Lp�pR�nZT aw��¬ F ¯ et�-T W:� E(F ¯ et��T aw� ÃYF°xZF ¯ N� �d��QRSo\T W:h G�F ¯ NQ�Qe^P�N�nZT hpa
¥¦F ¯ NQo RSLOeMy�TVWiW ¯ F ¯ N�n`IK�\Tvawg�{|F ¯ �� \ ���RS�peMyÀTzWiW ¬ F ¯ �� \e ­)­ T�giU�X�F ¯ ��RS �dHTVU:����F ¯ �£¤pIKP-TVU �

��F ¯ ��d`R\P��ST aw� rsF ¯ ��P��Q��T gpa,¯ F ¯ �QNKP��\T W ~8X�F ¯ �f�\T U � © F ¯ �f�OI`dHT awg {|F=¥ÊIK �Î
��RSR\P-TV~ WY© FH¥ÊIK[�oOI`dHT aw�
± F�¥AIKR\� ��et]�I�T aw� ± FZ¥AIKd»��NQ��J}T ~i~ E(F�¥AIKd»e}T U?W ��F-¥ÊIKd»�pet]$N�nfet KT Uih xZF�¥AIKJ^[�RKT W ~ xZF�¥AIKJ^etd=T ~ a

rsF�¥ÊIKP� �I`ÏSTV~ � G�FZ¥AI`P�NQ���pIKd»et�)� ± I`LO� etd£IKd»et�ST�~k��FZ¥AIKop�QIKopNQJ^e�T W � ¬ F�¥ÊIKope^P�N�T U:�
¬ F���F�¥AIKope^P�N�T Uig
G�F-¥ÊIKo LpetP-T hpa �|F�¥AIKo)LOe^P�Ð`T UiU ¥¦F-¥AIKo L lÑ P�RSqKT W8© F-¥AI`o L lÑ P�R\qÅ�:jBI`JtJ«I`o lÑ P�T�~ U E(FÄ¥ÊIKop���QIK]�I�T gih
��FÄ¥ÊIK� LpoOIKP�[�opR�I�T�giU8E(FÄ¥ÊIK�p������ ���e�TVgih�¥¦FÄ¥AI£LO��e^�\TVUihY¥¦Fª�,F�¥ÊI`LpLp�pNQP-TVg � ��F-¥AIKq\q\IKP�LOe}T�h

± F°xHF�¥Ê \�HI`opJ«I`P�[-T gi� ��F=¥Ê  § P�Li��o RKT g?W(© F�¥Ê \Ã%��JMLi�`Ò£TV~ � G�F=¥ÊRS��L�I�TV~ � ��F=¥ÊRS��L�IKJtI�T U?W G�F�¥ÊRSP�q\e^NQP�RKT W)�
��FÄ¥ÊRSopdKRSJ�T W � ¬ FÄ¥ÊRS�popNK��e«IKP�T gpa E(FÄ¥²e«IKN�T aw� Ã�F�¥Êe^J«IK[�e^P�N�nfet KT �k© FÄ¥²etJtJ^R\oST�~ h
¬ FÄ¥Êe^JtJt�ST U ~

¥¦F-¥ÊetJ^P�etd=TVU:�%G�F�¥ÊeMLOoOI�Tba7r�F�¥Êe^Lp�pRSJt]�IKd»��R\oSTba � ¡YF-¥²e^��I`dKRKTVgihYÃ�F-¥ÊNQ�Q�Qe}T�h ¬ F°xHFÄ¥ÊNfNQP-TVUi�
© FZ¥ÊNfNQo RKT aw� ¥¦FªX�F-¥²NQopRSJtJtN`¢KT W)� X�FZ¥ÊNQo JtNf �dHT U:� ��F�¥²N®nfe^JtJ«I���R\o P�IKP�[�R\qKT aw� X�FZ¥�Ó��Jt]$R\P�� L®ÓI`[�L�T U �

G�FH¥Ê��d»��R\o¸¤ R\R`T aw� E,�-FZ¥Ê��JtJtRSo\T U:�k© FH¥Ê��]��cNQop[�T Uih ��FH¥Ê��opI`L�T aw� ¥¦FZ¥Ê���p�pe^P�e^µ®T h X�FHÃ%IK ���LO]�IKP-T aw�
ºsFZÃkI`��IKe�T gih G�FZÃkIK��I`P�N�T gih X�F�Ã%IK��IKP�NQ]_I�T gihk± FHÃ%IKd£IK]|��opI�T gihk§ FZÃ%IKd£IKP�N�T WOa G�FHÃ%IK��etRSo\T g:�
��F-ÃDR\ \��J«I�T a}� X�F-ÃDRSLpL\T hi�Y¬ F�Ã%RS��Ô:T W:h ¥ÁF°xZF-Ã%R\����IK��RSo\T Uig xHF-Ã%RS����IK��R\o\T U:� X�F�ÃDetRSJt�pRSP�Õ®T U �
¯ F�ÃDN�[���Jt]�IKP-TVU8¥¦F�Ã%NQo ]_IKP�Tbaw�8¿|F�Ã%NQo P�etRSJtJ«I�T�Uigk�7F�Ã%��o �pR`T ~ a ¯ FÄ¿(IKd`R\�\TzW ~ xZFª¡YFÄ¿
�-Tva}�

ºsF�{|FH¿
�-T Ui�k§ FZ¿
df� ��q\etIKP-T a �kE(FZ¿
d»���OI���I�T W:U8© FH¿
oOI�n`I�T U?W
± FZ¿
� LORSop�HR\o ��T U?W xZFH�<IK�QIKPÖr(ope^�pN y T WiW
�,FZ�<IKJ^R\P� Se«I�Tvaw�7�|FH�<IK��IK[�et]$e^Lpope^NQ�-Tvaw�DG�FH�<IK��I`etdKNKP�NQ]$NQ�-TVU:�DG�F�G�F���IKoOIK]$NQP�N�nHTvacW(jkFH�<I`opd»�\TzW:�

xZFZ�<IK� ��IK�HNQ��o\TV~ W X�FZ�<I`Lpopet �d=T aw� r�FH�<I`��JtR�LpL�I ·¸· T gig ¥ÁF-�<I`��Jte^P�e�T a ~ ¬ FZ�<IK���\TV~i~YE(F���RSe^ÉZR\o\T U:�
{|Fª�,FH��RSJtJtR�LpL\T��
G�FH��R\P�q\N�TVgig8E(F°X�FZ����etJ^Jtet���\Tva}�krsFH�1etIK \RSP�LOetP�N�TVW)�k�7FZ��e«IKP�NQope}TVW:h ¯ FH��etP�R\oOI�Tba �
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Ï a_c6c��Yc�
 ÏmÐ �nc6kWñihnkld32¤d Ï hùñig Ð g Ð e_g Ï cOd�s

Ñ º �r±² ¶ÓÒ��i³­¶ÓÒ �/±² ¶ÓÒ���° h �/±² ¶ÓÒp� · ° 2 » ±² ¶ÓÒ,Ô � w-�

�za$cFñmc ±² ¶ÓÒ~gik,c�Õ Ð 9lcOg Ï a$c�Ö Ð e$c�o�d ÏBÐ Õ6ÕOh�e*9�2n×Wñmd ÏBÐ hne~h�� Ï a$c�c��,cOÕ ÏBÐ �ncpkld�ñ Ï hne_gOØBFba Ð g�Ù�×ld�e ÏBÐHÏ�Ú ÕOd�e
Û cRñic��%ñ ÐvÏmÏ cOe�d�g
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ÑÜº �/±² ¶ÓÒ��i³­¶ÓÒ �r±² ¶ÓÒ��/° h �r±² ¶ÓÒp� · ° 2�» ±² ¶ÓÒº �r±² ��³­´vµ^¶;¶ �r±² �/° h �r±² � · ° 2 » ±² º �r±² �i³Y´vµ^¶;¶ �/±² ��° h �r±² � · ° 2 » ±²@Ý � #6�
L�ñmhno Ï a Ð g}k`h Ð e Ï �;h�ñi�Ed�ñmsÞ��c�kZñmhQÕOcOc�s�d�g Ð � Ï a_c�ñmc Ð g{d�hne$c!� Ï h ��hne$cwÕOhùñûñmcOgik,h�e$s$cOe_ÕOc Û c Ï �Ec�cOe
k`h Ð e Ï g Ð e ±² d�e$s ±² ¶ÓÒ|� � Y��ßØ�I Ú Õ�hne$g Ï ñm×$Õ ÏBÐ hne­à Ï a$c�kWñihnkld32nd Ï hùñig�k$j^d Ú�Ï a$c)ñmhnjvc�h��@s_cOe$g ÐvÏBÐ cOg Ð e Ï a_c Ð ñ
ÕOh�ñqñmc�gmk`hne$s Ð e�2�gmkldfÕOcOg�ØVFba$cFñmc��;hùñmcfàá³�¶ÓÒ �r±² ¶ÓÒ�� » ±² ¶ÓÒR�"³Y´vµ^¶;¶ �;â � » ±² àld�e$s1�Ec6e$c�cOs�hne$j ÚtÏ h�Õrdfj^ÕO×_j�d Ï c

ÑÜº �r±² ¶;Ò��/° h �r±² ¶;Ò��i·¦° 2º �r±² �/° h �r±² � · ° 2 º �r±² ��³­´vµ^¶;¶ �r±² �/° h �r±² � · ° 2 » ±²@Ý � �-�
Fba Ð g<Ù�×ldfe ÏmÐvÏ�Ú{Ð g Ï a$c6d
�ncFñBd32�cz�fd�jv×$c>h��

º �r±² ¶ÓÒ���° h �r±² ¶ÓÒ��i·f° 2º �/±² ��° h �r±² � · ° 2 Ô � ®6�
Õrdfj^ÕO×_j�d Ï cOs|hc�ncFñ Ï a$c Ï ñicOc!��j^c��nc�j�"$#ãc��nc�e Ï gOà ÏBÐ otc�g Ï a$cpÕFñmhngig>gmc�Õ ÏBÐ hne­ØdFba$c ñmcOgi×$j ÏmÐ e�2{Õ�hùñqñicOÕ ÏBÐ h�e
�Ud�Õ Ï hùñ Ð gbk$j^h ÏiÏ c�s Ð exL Ð 2$Ø_®�d�g<d��;×$e_Õ ÏBÐ hne1h�� Ï a$c Ï h�k�Ù�×ldÆñmÖ}otd�gmg�Ø
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Fba$c{dfÕOÕOc�k Ï dfe$ÕOc'& � � � Ô!fn!���� Ð g�h Û Ï d Ð e_cOs���ñihno ' )'P"�# c��ncOe Ï g Ð eu�za Ð Õ�a�kld�ñ Ï hne�d�e*2nj^c�g�d�ñic
ñBdfe$s$hno Ð a�cOs Ï h6g Ð o
×$j�d Ï c Ï a$c<gmotd�jvjld�e�2n×_j�d�ñ}ñicOgmh�j^× ÏmÐ hne�×$e$Õ�c�ñ Ï d Ð e Ï�Ú h�� Ï a$c<s$c Ï cOÕ Ï hùñ�à_dfe$s�kldÆñ Ï h�e
oqhnotc�e Ï d1d�ñmcqgmoqcrdÆñmcOs�d�ÕOÕ�hùñms Ð e�2 Ï h�hn×Wñ Ï ñmd�e$g��;c�ñ.�;×$e$Õ ÏmÐ hne_g Ï h�o Ð o Ð Õ Ï a$c>Tic Ï oqhnotc�e Ï d Ï ald Ï
��hn×$j^s�ald
��c Û cOc�e¯oqcrdfgm×WñicOs Ð e Ï a$c1s$c Ï cOÕ Ï hùñOØvFba$c1Ö Ð e$cOotd ÏmÐ Õ�s Ð g Ï ñ Ð Û × ÏBÐ hne$g6�;hùñ Ï a$c{giotcOd�ñmc�s
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c���cOe Ï g�dÆñmc�g Ð o Ð j^d�ñ Ï h Ï a$hngic}h����;×_j^j Ú g Ð o�×_j�d Ï cOs�c��nc�e Ï gOØ��uc}s$h Ï a Ð g6�;hùñWd�jvj Ï a$cù�fd�jv×$cOgWh�� Ï a_c
Ï h�kuÙ�×ld�ñiÖ~otd�gmg6d�e$svfn!���hc��c�ñ.�za Ð Õ�a Ï a$cqj Ð Ö�c�j Ð a_h hQs��;×$e_Õ ÏBÐ hne Ð g.s$c�9le$cOsYàMd�e_s Ï a$cOe�Õrd�jvÕO×$j^d Ï c
Ï a_c�d�ÕOÕ�cOk Ï d�e$ÕOctd Ï cOd�Õ�a � � d�e_svfn!����fd�j^×_c Ï h Û c Ï a$c���ñmd�Õ ÏmÐ hne|h�� Ï a$cOgicù"�#ãc���cOe Ï g Ï a$d Ï kld�gig
hn×Wñtgmc�j^cOÕ ÏBÐ hne�Õ�× Ï g�Ø Fba$c|d�s1��dfe Ï d32nc�h�� Ï a Ð g}dfk$kWñmhnd�Õ�aÞd�gthnk$k`hngmc�s Ï h�×$g Ð e�2��;×$j^j Ú g Ð o�×$j�d Ï cOs
"$# c���cOe Ï g Ð g Ï ald Ï�Ï a$c;Tic Ï �9kld�ñ Ï hne|dfgmgmhQÕ Ð d ÏBÐ hne Ð g�c!N$dfÕ Ï à@dfe$s|c���cOe Ï g>� ÐvÏ a Ð e_ÕOhùñûñmcOÕ Ï Tic Ï ��kldÆñ Ï h�e
d�gigmhQÕ Ð d ÏBÐ h�eWÕOd�e Û c�c!N ÕOj^×_s$cOs���ñihno Ï a$c�c��qÕ Ð cOe_Õ Ú Õrd�jvÕO×$j^d ÏBÐ hne$gOØ e ×WñGkWñmh Û d Û Ð j ÐvÏ�Ú othQs$c�j¤s$cOgiÕ�ñ Ð Û c�g
Ï ñicOc!��j^c��nc�j�g Ð 2ne$d�j@c��nc�e Ï g�� ÐHÏ a Ï a$c6ÕOhùñûñmc�Õ Ï gmc Ï h��+Tic Ï g+* Ï a$c�ñic��;hùñic�àá�Ec6s$h�e_h Ï ×_gmc.�;×$j^j Ú g Ð o�×$j�d Ï cOs
c���cOe Ï g�à­�za Ð Õ�a Ð e$Õ�j^×$s$cWc��,cOÕ Ï g�e$h Ï d�Õ�ÕOhn×$e Ï cOs~�;hùñ Ð e�hn×Wñ�oqhQs$cOjßà`gi×$Õ�a�d�g=2nj^×$h�e�ñBdfs Ð d ÏmÐ hneYØ?Fba$c
Ï ñmd�e$g��;c�ñ��;×$e_Õ ÏBÐ hne$g�d�ñmc�e$hùñmotd�j Ð aOc�s3� ÐHÏ a�ñicOgik,c�Õ Ï{Ï h�d�j^j�Tic Ï oth�otc�e Ï d_à�e$h Ï Ti×$g Ï}Ï a$h�gmcw�za Ð Õ�a
kld�gig Ï a_c�ÕO× Ï gOØ$I Ú Û × Ð jvs Ð e�2�d�e�dfÕOÕOc�k Ï dfe$ÕOc��;×_e$Õ ÏmÐ hne���ñihno c���cOe Ï gpgiotcOd�ñmc�s�d�ÕOÕ�hùñms Ð e�2 Ï h~hn×Wñ
Ï ñmd�e$g��;c�ñ��;×_e$Õ ÏmÐ hne$g�à,��c�s Ð ñmcOÕ Ï j Ú e$hùñmotd�j Ð aOc.hn×Zñ�j Ð Ö�c�j Ð a_h hQs­Ø;Ll×Wñ Ï a$c�ñioth�ñmc�àá��c�Õrd�e�2ncOe$cFñBd Ï c�hn×Wñ
d�Õ�ÕOcOk Ï d�e$Õ�c
��ñmh�o dqo�×$Õ�a~j^d�ñ�2�c�ñ<gBd�oqk$j^c6h��Îc��nc�e Ï g Û c�Õrd�×_gmc
��cpd
�nh Ð s Ï a$c
Õ�hnotk_× ÏBÐ e�2 Ð e Ï cOe$g Ð ��c
g Ï cOk$gWh���c��nc�e Ï g Ð o�×$j^d ÏBÐ hne�d�e$s?ñmc�ÕOhne$g Ï ñi×$Õ ÏmÐ hne­à@�za Ð j^c ñmc�s$×$Õ Ð e�2�g Ï d ÏBÐ g ÏBÐ Õrd�jM¬$×$Õ Ï ×ld ÏBÐ hne$g Ð e Ï a_c
ñmc�gm×$j ÏBÐ e�2�ÕO×WñC�nc�Ø�L Ð 2n×Wñmc,(�gia$h/�zg Ï a$cdYO�EZ d�Õ�ÕOcOk Ï d�e$Õ�c
dfg�d��;×$e_Õ ÏBÐ hne1h�� � � d�e$s�fn!��,Ø
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5}J I,6 ��798;:;<>=  3?@?�ACB ��: AEDFA� G6bKHA <  I6
 3? VJA� 96;KLKMA 73N KMAPO <Q< ?
e ×Wñ Ð e Ï c	2ùñmd ÏBÐ hnepotc Ï a$hQs�Õrd�jvÕO×$j^d Ï c�g Ï a$czj Ð Ö�c�j Ð a$h hQsW�;h�ñ
d�etc��nc�e Ï d�gigm×$o Ð e�2 Ï a$c?'�)'¸a Ú k,h Ï a$cOg Ð g�à

a$c�e$ÕOc���c�×_gmc{d�e$cO×Wñmd�j
e$c Ï ��hùñiÖ�d�k_kWñmh¤dfÕ�a Ï h�s Ð giÕ�ñ Ð o Ð eld Ï c�d32¤d Ð e$g Ï Û d�Õ�Ö�2ùñihn×$e$s�c��nc�e Ï gOØGFba$c
e$c�×WñBd�j@e$c Ï �Eh�ñmÖ1×$gmc�g Ï c�e Ð e$k$× Ï g	b�gmc���cOe$�fd�ñ Ð d Û jvcOgbs$c�gmÕFñ Ð Û Ð e�2 Ï a$c6Ö Ð e$c�o�d ÏmÐ Õ�gbh�� Ï a$c
c��ncOe Ï � Ï a_c
�*}1�;hùñ Ï a$c��;hn×WñEjvcrd�s Ð e�2]Tic Ï gOà Ï a$c�j^c�k Ï h�e}y]}MàSRy]}Mà d�e$s�T(}�à Ï a$c�gmÕrdfj�d�ñ�gm×$o h�� Ï a_cOgmc>Ù�×ldfe ÏmÐvÏmÐ cOg���à
d�e$s Ï aWñmc�cs�fd�ñ Ð d Û j^c�g
s$c�gmÕFñ Ð Û Ð e�2 Ï a$c Ï h�k,hnjvh-2 Ú h�� Ï a_c}c���cOe Ï Ø Fba$c Ï aWñicOc Ï hnk,h�j^h-2 Ð Õrd�j[�fd�ñ Ð d Û jvcOg
d�ñic
d�k_j�d�eldÆñ ÐvÏ�Ú àVUXWGàád�e_sYTQZ0[QØ]Fba_c
d�k_j�d�eldÆñ ÐvÏ�Ú�Ð gzs$c�9le$cOs~d�g � X-Y)\Q]�àl�za$c�ñicQ\Q] Ð g Ï a$cWgio�dfj^j^c�g Ï
c Ð 2ncOe6�fd�jv×$c�h�� Ï a_cpe$hùñmotd�j Ð aOc�swoqhnoqcOe Ï ×$o Ï c�e$gmh�ñ ^`_ba;�dcfe�� e _ � e a Xgcfel° ±� e ° 2 àY�za$cFñmc Ï a$c Ð e$s Ð ÕOcOg
h d�e_sG�+ñm×$e�hc�nc�ñ Ï a_c Ï aWñmc�c6d N cOg ² àVi,àldfe$skj_à Ï a$c Ð e_s$c�N�l}ñi×$e$g<hc�nc�ñ Ï a$c6�;h�×Wñ Tic Ï g�dfe$s�Õ�a$d�ñ�2nc�s
j^c�k Ï h�e­àzd�e$s ±� e Ð g Ï a$c Ï aWñicOc��9oth�otc�e Ï ×$o h��6dv2 Ð �nc�e kld�ñ ÏBÐ Õ�j^cfØ Fba$cG��dÆñ Ð d Û j^cmUXW � yXnporqtsevu w
o Ð e � �1x e"y u{z� ��X!�0| } à­�za$cFñmcRyXn orqtsevu Ð g Ï a$cpgio�d�jvj^c�g Ï yXn Û c Ï �Ec�cOe�d�e Ú kld Ð ñ�h���Tic Ï gOà�o Ð e � �1x e"y u}z� � Ð g Ï a_c
gmotd�jvj^c�ñGh�� Ï a$c Ï ��hA���_�fd�jv×$cOg¸�;hùñ Ï a$c Ï �EhVTic Ï g Ð e Ï ald Ï kld Ð ñOà�d�e_sS� | } Ð g Ï a$c Ï ñBd�e$gC�ncFñmgmc�oth�otc�e Ï ×$o
h�� Ï a$czÕ�aldÆñ�2nc�s�j^c�k Ï h�e­Ø~TQZ0[ Ð g�d)ñBd ÏBÐ h>hf�YgiÕrd�j^d�ñÎgm×$oqg
h�� Ï ñBdfe$g���c�ñmgic�d�e_sqjvhne�2 ÐHÏ ×$s Ð eld�jQoqhnotc�e Ï d�*
Ï a_cbeQ×_otcFñBd Ï hùñ¸ÕOh�e Ï d Ð e_gÎd�j^jcTic Ï gÎc�N ÕOc�k Ï
Ï a$cbjvcrd�s Ð e�2�Tic Ï à�d�e_s Ï a$cbs$c�e$hno Ð eld Ï hùñMgi×$oqgÎd�j^jcTic Ï gOà Ï a_c
Õ�ald�ñ�2ncOs�j^cOk Ï hne­àQd�e_s Ï a_c�e$c�× Ï ñ Ð e$h$Ø�Fba$c�gio�d�jvj^cFñ�° �V�� °�gihnj^× ÏBÐ h�eH2 Ð �nc�e Û Ú�Ï a$c<Ö Ð e$c�o�d ÏmÐ ÕzcOÙ�×ld ÏBÐ h�e
�;hùñ Ï a$c.j^cOk Ï hne Ð ÕzQ Û hngmh�e�s$c�Õrd Ú � dfgmgm×_o Ð e�2Hh i �"®3� Ý `H�>c��>x3� 2 � Ð g Ï d�ÖfcOe­Ø_Fba$c Ï c�ex�fd�ñ Ð d Û jvcOg
d�ñictgi×$ototd�ñ Ð aOc�s Ð evFGd Û jvcH,�,�ØUFGh�ÕOhne$g Ï ñi×$Õ Ï�Ï a$cqe$cO×Wñmd�j�e$c Ï ��hùñmÖáàM��c}×$gic Ï a$c�� mV�r�nmV� e$c�×WñBd�j
e$c Ï �EhùñiÖ{kld�Õ�Ö¦d32ncfà��ncFñmg Ð hne � Ø w1� Y�#¦�ßØ
Fba$c�e$cO×ZñBd�jze$c Ï �EhùñiÖ Ð g Ï ñBd Ð e$c�s Ï hugicOkld�ñmd Ï cx'!)'pc���cOe Ï gt� ÐvÏ a¯duotd�gigth��;���3� �.c��.x3� 2 ��ñihno

Q � � )� Û d�Õ�Ö�2ùñihn×$e$s1*���c Ï a$c�e�Õ�ñmh�gmgC�9Õ�a$cOÕ�Ö Ï a$cpe$cO×ZñBd�j¸e_c Ï ��hùñmÖw� ÐHÏ a|h Ï a$c�ñ�g Ð 2�eld�jMotd�gigmcOg.dfe$s
Û d�Õ�Ö�2ùñihn×$e$s Ï�Ú k`cOg Ï hqo�dfÖ�c6gm×Wñic Ï a$d ÏzÏ a$cWhn× Ï k_× Ï giald�k`c Ð gze$h Ï s$cOk`cOe$s_cOe Ï hne Ï a$c6g Ð 2neld�j�otd�gig
kWñicOgmc�e Ï Ø�L Ð 2n×Wñmc��c��gma_h��zg Ï a$cbe$c�×WñBd�j e$c Ï ��hùñiÖ�hn× Ï k$× Ï à��Qà��;hùñMd~�fd�ñ Ð c Ï�Ú h��`s Ð �,c�ñicOe Ï gBdfotk$jvcOg�Ø �uc
ÕOh�otk$× Ï c Ï a_c Û d�Õ�Ö�2ùñmhn×_e$s���ñmd�Õ ÏmÐ hne~�;h�ñ>crd�Õ�a�h Û gic�ñ���cOs�c��nc�e Ï d�g ����� � �3�~�d� � �3��X$�v� � �-�G��� � �-����à
�za$cFñmc Ï a$c Û dfÕ�ÖK2�ñmhn×$e_s�s Ð g Ï ñ Ð Û × ÏBÐ hne'� � �-��àlh Û Ï d Ð e$c�s Û Ú d�s$s Ð e�2�crd�Õ�a Ï�Ú k,c.h�� Û d�Õ�Ö�2ùñihn×$e$s�� ÐvÏ a
ÐvÏ g>h/�zeu��c Ð 2�a Ï àMdfe$sug Ð 2ne$d�jÎs Ð g Ï ñ Ð Û × ÏmÐ hne�� � �-��d�ñic�crd�Õ�aue$hùñmotd�j Ð aOc�s Ï h Ï a$c Ð ñ>hc�ncFñBd�jvjÎc�N k`cOÕ Ï cOs
��ñBdfÕ ÏBÐ hne$g�Ø
e ×Wñ Ï h Ï d�j�j Ð Ö�cOj Ð a$hQhQs}��ñmhno d�jvj�c���cOe Ï g�� Ð j^j�eld Ï ×WñBdfj^j Ú ÕOhne Ï d Ð e�j Ð ÖfcOj Ð a$hQh s_g���ñmhno g Ð 2neldfj�c��nc�e Ï g

d�e$s Û d�Õ�Ö�2ùñihn×$e$suc���cOe Ï g�ØU<�h/��c��ncFñOà¸h�e$j Ú�Ï a$cqg Ð 2neld�j¸c��nc�e Ï gW� Ð j^j¸Õ�hne Ï d Ð e�oqcrdfe Ð e�2f�;×$j Ð e �;hùñmotd �
ÏBÐ hne�d Û hn× Ï � � ØzFba�×$gOà���cp��d�e Ï>Ï hlñicOoqhc�nc Ï a_cpÕOhne Ï ñ Ð Û × ÏBÐ h�e~s$×$c Ï h Û d�Õ�Ö�2ùñmhn×_e$suc��nc�e Ï g6��ñihno
Ï a_c Ï h Ï dfjMj Ð Ö�c�j Ð a_h hQs Ï hlñicOÕ�hO��c�ñ Ï a$c�j Ð Ö�c�j Ð a$h hQs���ñihno�g Ð 2ne$d�j¸c���cOe Ï g�Ø ��� h Ï c Ï ald Ï>Ï a$cFñmc Ð g>e$h Ï d
gmc�kld�ñmd Ï c<o�d Ï ñ Ð N�c�j^c�otc�e Ï �;hùñ Û dfÕ�ÖK2�ñmhn×$e_s�kWñih Õ�cOgmgicOg[� Ï a$czj Ð Ö�cOj Ð a$hQhQs
�;hùñ
d�jvj$c���cOe Ï g�à$g Ð 2neld�jldfe$s

� �
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Û d�Õ�Ö�²ùñihn×$e$sYà Ð g>Õrd�jvÕO×$j^d Ï c�s|×$e$s$cFñ Ï a$cqd�gmgi×$oqk ÏBÐ hne Ï ald Ï>Ï a$c�c+³�cOe Ï
Ð g.d�´¶µ´�g Ð ²neld�jMc+³nc�e Ï Ø��F·Ehne£¸
gmc�Ù�×$cOe Ï j Ú à`�EcWÕOhnoqk$× Ï cW��ñmh�oº¹�hne Ï cQ·�d�ñmjvhtg Ð o�×$j^d ÏBÐ hne Ï a_c�d�³ncFñBd)²ncWj Ð Ö�cOj Ð a$hQhQs}�;hùñ Û d�Õ�Ö�²ùñmh�×$e$s
c+³�cOe Ï g�d�e$s1gi× Û Ï ñmd�Õ Ï h�× Ï�Ï a_c>c�N k,c�Õ Ï cOswÕ�hne Ï ñ Ð Û × ÏmÐ hne�s$×$c Ï h Û dfÕ�Ö£²�ñmhn×$e_s�c¶³ncOe Ï g<��ñihno Ï a$c Ï h Ï d�j
j Ð Ö�c�j Ð a_h hQs�b
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j^h»²g¼ or½b¾ ��� � Ô!fn!������ ¿e"À ¶ÂÁ�¶ s ´"Ã
� jvh»²J¼ �Q±i e ° � � Ô!fn!������VÄ�ÅÆ���,j^h)² ¼~��� ��� � Ô!fn!�����Ô � (6�

�za$cFñmc'¼ or½b¾ Ð g Ï a_c�oqh s Ð 9lcOs Ï h Ï d�j
j Ð Ö�cOj Ð a$hQhQs��;h�ñ
dÇ² Ð ³nc�e�gmc Ï h��zc¶³nc�e Ï gOàJ¼ � ±i e ° � � Ô!fn!���� Ð g Ï a_c
j Ð Ö�c�j Ð a_h hQs��;hùñ�d�e Ð e$s Ð ³ Ð s$×$d�j�c+³�cOe Ï à>Å���� Ï a_cuc!N_k`cOÕ Ï c�s�e�×$o Û c�ñ�h�� Û dfÕ�Ö£²�ñmhn×$e_s�c+³�cOe Ï g�àWdfe$s
¼~��� � � � Ôþfn!��*� Ð g Ï a$cWd�³nc�ñmd)²nc6j Ð Ö�cOj Ð a$hQhQs��;hùñ<d Û d�Õ�Ö�²ùñmhn×_e$s~c+³�cOe Ï dfg<Õ�hnoqk$× Ï c�s Ð eÇ¹�hne Ï c;·�d�ñmjvh
g Ð o�×$j^d ÏBÐ hne­Ø Fba Ð gpÕOd�j^Õ�×$j�d ÏmÐ hne Ð gpk`c�ñi�;h�ñmoqcOs�gmc�kld�ñmd Ï c�j Ú �;hùñG�+¸ Ï d)²�d�e$s�È>�+¸ Ï d)²~c+³�cOe Ï g�àzd�g Ï a_c
Û d�Õ�Ö�²ùñihn×$e$s���ñBd�Õ ÏBÐ hne$gzd�e$s ¼~��� ��� � Ô!fn!�����d�ñmc.s ÐÊÉ cFñmcOe Ï �;hùñ Ï a$c Ï �Ehtgm× Û gBd�oqk$j^c�gOØ
Ëuc>Õrd�elñmc��%ñ ÐvÏ c.!ÎÙ`Ø�( Ð e Ï c�ñmoqgbh�� Ï a$c Ð e$s Ð ³ Ð s$×ld�j,k,cFñb¸�c¶³nc�e Ï Û d�Õ�Ö�²ùñihn×$e$s1��ñBdfÕ ÏBÐ hne Ï h�h Û Ï d Ð e

hn×Wñ]9$eld�j�oqh s Ð 9lcOs1j Ð Ö�c�j Ð a$h hQs�¼ or½b¾ b

j^h»²g¼ or½b¾ � � � Ôþfn!��*�_� ¿e"À ¶ÌÁ�¶ s ´"Ã
� j^h)²�¼ � ±i e ° � � Ô!fn!����MÄL�ÍaÏÎ � � e �_j^h»² ¼~��� � � � Ôþfn!��*���ßÔ � �c�6�

�za$cFñmc`����� � � e � Ð g Ï a$c Û d�Õ�Ö�²ùñmh�×$e$s���ñmd�Õ ÏmÐ hne3² Ð ³�cOe Ï a$c<s Ð giÕ�ñ Ð o Ð eld�e Ï ³fd�ñ Ð d Û jvcH� e �;h�ñEd ² Ð ³�cOe�c¶³nc�e Ï Ø
!ÎÙ�×ld ÏBÐ hne$g�(�d�e_sÐ�c�qd�ñmcWcOÙ�× Ð ³fd�jvcOe Ï�Ð � Ï a$c6eQ×_o Û cFñ�h�� Û d�Õ�Ö�²ùñmh�×$e$s~c¶³ncOe Ï g Ð e Ï a$cWsld Ï d Ð g<cOÙ�×ld�j
Ï h Ï a$c>c�N k`cOÕ Ï cOs Û d�Õ�Ö�²ùñihn×$e$s1Õ�hne Ï ñ Ð Û × ÏmÐ hne­Øj<�h/�Ec¶³ncFñOà Ï a$c.dfs�³fd�e Ï d)²nc>hf�@×$g Ð eÑ²�!ÎÙ`Ør�
� Ð g Ï ald ÏzÐ �
Ï a_c�ñmc�d�ñmczoqhùñmczhùñ
�;c���c�ñ Û d�Õ�Ö�²ùñihn×$e$s0¸9j Ð Ö�czc+³�cOe Ï g Ð ethn×Zñ�s$d Ï d Ï ald�eqc�N k`cOÕ Ï cOsYà Ï a$c�d�³ncFñBd)²ncH³fd�j^×$c
h��~����� � � e �E� Ð j^j Û c.ÕOhùñûñmc�gmk`hne$s Ð eÑ²nj Ú a Ð ²�a$c�ñbhùñbjvh/�EcFñOà Ï a�×$gzÕ�hnotk`cOe_gBd ÏmÐ eÑ²p�;hùñ Ï a$c.s Ð¢É c�ñicOe$Õ�c�Ø
Fba$cFñmc Ð g<d�e$h Ï a$c�ñ<ÕOj^d�gmg<h��¸c¶³nc�e Ï g�e$h Ï ��cOj^j©¸�oqh s_cOj^c�s Û Ú h�×Wñ�g Ð ²ne$d�j�j Ð Ö�cOj Ð a$hQhQs Ð e Ï c+²ùñBd ÏmÐ hne1hùñ

ald�e_s$j^c�s Û Ú�Ï a$c Û d�Õ�Ö�²ùñihn×$e$s}gi× Û Ï ñBd�Õ ÏBÐ h�e}d Û h�³nc�àQ�za Ð Õ�at�Ec�Õrd�jvjJÒ Û d�stg Ð ²�eld�j"Ó.c¶³ncOe Ï gOØ_Fba$cOgic�d�ñic
´ µ´¸g Ð ²ne$d�j$c+³�cOe Ï g Ð e��za Ð Õ�a Ï a$c��;hn×Wñ
h Û gic�ñb³ncOsBTic Ï g�dfe$sáxfhùñÎjvcOk Ï hneqd�ñmcze$h Ï s Ð ñicOÕ Ï j Ú kWñmhQs$×$Õ�cOst��ñihno
Ï a_c>´ µ´�s$cOÕOd Ú ØVFba$c�gmcWc+³nc�e Ï g�c!N Ð g Ï s$×_c Ï htd�³fd�ñ Ð c Ï�Ú hf�MÕOd�×$gmc�g � c�N Ï ñmd>Tic Ï gz��ñmhnoÔ²�j^×$hne ñmd�s Ð d ÏBÐ h�e­à
´ µ´Îc¶³ncOe Ï g��za$cFñmc Û h Ï asQ Û hngihne$g�s$cOÕOd Ú jvcOk Ï hne Ð Õrd�jvj Ú hùñ
ald�sWñihne Ð ÕOd�j^j Ú à�Q �ÖÕV×qs$c�Õrd Ú à c Ï ÕfØ ��dfe$s
ÕOh�otkWñ Ð gic�ñihn×Ñ²na_j Ú � w»Ø h���hn×Wñ Ï h Ï d�jÎg Ð ²neldfj�Ø@Llhùñ6d{g Ð ²�eld�jÎotd�gmg.h��p���-Y.�.c��.x3� 2 à � #_Ø�Y»Ø hf� Ï a_c
g Ð eÑ²njvc¶¸ Ï d)²�d�e$s � � ØÙ(�Ø h�� Ï a$cXÈ>�+¸ Ï d)²pc+³�cOe Ï g<�Ud�j^j Ð e Ï h Ï a_cÇÒ Û d�s1g Ð ²neld�j¢ÓpÕrd Ï cC²nhùñ Ú Ø
Ëuc�h Û gmc�ñb³nc Ï ald Ï�Ï a$c�k,cOd�Ö�g¸h�� Ï a$cEj Ð Ö�c�j Ð a$h hQs>ÕO×Zñ}³nc�g¸�;hùñ Ï a$c�gmcXÒ Û d�s
g Ð ²neldfj"Ó<c+³nc�e Ï g Ï c�e$s Ï h Û c

²nc�e$c�ñmd�j^j Ú j^h/��c�ñ Ï ald�e Ï a$c.k`crd�Ö�gz�;hùñ��Ec�j^j©¸ Û cOald�³nc�sk´ µ´Ec+³�cOe Ï g�Ø]L Ð ²n×Wñmc��)�6gia$h/�zg Ï a$c.s Ð g Ï ñ Ð Û × ÏmÐ hne
h�� Ï a$c
k`crd�Ö�³fd�j^×_cWh�� Ï a$c
j Ð ÖfcOj Ð a$hQh s1ÕO×Zñ}³nc�g��;hùñ'Òb²nh hQs�g Ð ²�eld�j"Ó_àÚÒ Û d�s~g Ð ²neldfj"Ó$à`d�e$s Û d�Õ�Ö�²ùñmh�×$e$s
c+³�cOe Ï g�ØJËuc.d�s$h�k Ï d�Õ�× Ï hne Ï a$c�k`crd�Ö3³�dfj^×$c�h�� Ï a$c>j Ð ÖfcOj Ð a$hQh s�h��G#_àQ�za Ð Õ�aDñic Ï d Ð e$g�h�e$j Ú�Ï a_c Û Ð e_g
s$hno Ð e$d Ï c�s Û Ú Ò}²nhQhQs�g Ð ²neld�j¢Ó$Ø$FGd Û j^cGÛ{Û{Û.gia$h/�zg Ï a$c{c��qÕ Ð cOe_Õ Ú h�� Ï a Ð g
ÕO× Ï �;hùñYÒ}²nhQh s�g Ð ²�eld�j"Ó
c+³�cOe Ï g�àJÒ Û d�s�g Ð ²�eld�j"Ó6c+³�cOe Ï g�àád�e$s Û d�Õ�Ö�²ùñmhn×_e$s1c+³nc�e Ï g��;hùñ � � �Ü���-YP�>c��>x3� 2 Ø~Ë ÐvÏ a Ï a Ð gEÕ�× Ï ��c
ñmc�oth�³�cHÝdY-Y)Ø h�� Ï a$c3Ò Û d�spg Ð ²ne$d�j"Ó�c+³nc�e Ï g�d�e$s3ÝzY)(�Øãhf� Ï a$c Û dfÕ�Ö£²�ñmhn×$e_sqc¶³nc�e Ï g��za Ð j^csñmc Ï d Ð e Ð eÑ²
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Likelihood peaks, 1−tag events
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Likelihood peaks, >1−tag events
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e ×Wñ
Õrd�jvÕO×$j^d ÏBÐ hneQ² Ð ³nc�g�×$g�ddY�¸�s Ð otc�e$g Ð hneld�jcTih Ð e Ï j Ð Ö�c�j Ð a$h hQspd�g�d>�;×$e$Õ ÏBÐ h�eth�� � � d�e_ssfn!��,Ø�Ëuc
Ï ñicrd Ï<Ï a_cPfn!���dfg�d�e�× Ð gmd�e$ÕOcWkld�ñmd�otc Ï cFñ�dfe$swc�j Ð o Ð e$d Ï c ÐHÏ ×$g Ð eÑ² Ï a$c6kWñmh â j^c.j Ð Ö�cOj Ð a$hQhQs­à Ð Ø cfØvà$��c
Ï dfÖ�c Ï a$c.otd N Ð o�×_oê³fd�j^×_c>h�� Ï a$c.j Ð Ö�cOj Ð a$hQhQs}d�jvhneÑ² Ï a_c(fn!��1d N Ð gb�;hùñbcOd�Õ�a � � ³fd�j^×$cfØ[Fbald Ï<Ð g�b

¼ìëmµ ½îí � � � �[� otd NuPÀ�ïñð»ò ¼ ��� � ÔñóK� � �»�O�
� `



Fba Ð gô² Ð ³�cOgb×$g<d'�+¸EZ j Ð Ö�c�j Ð a$h hQs�Õ�×Wñ}³�c Ð e � � h�e$j Ú ØMË�c Ï a$cOe1�;hnj^jvh/� Ï a$c.e$hùñio�dfjYkWñih Õ�cOs$×Wñic.h��
Ï dfÖ Ð eÑ² Ï a$cqk,h�g ÐvÏmÐ hne�h�� Ï a$cqo�dON Ð o�×$o j Ð ÖfcOj Ð a$hQh s�dfgWhn×Zñ�ñicOÕOh�e$g Ï ñm×$Õ Ï cOs�otd�gigWdfe$s�s$c�gmÕ�cOe$s Ð eÑ²
��x-Y.×$e ÐHÏ h��@jvh»²õ¸�j Ð ÖfcOj Ð a$hQh s
��ñihno Ï a$c�k,cOd�Ö Ï h�s$c Ï cFñmo Ð e$c Ï a$c�cOg ÏmÐ otd Ï c�s}×$e$Õ�c�ñ Ï d Ð e Ï�Ú Ø�IEcOÕOd�×$gic>h��
Ð oqk`c�ñi�;c�Õ ÏmÐ hne$g Ð e{hn×ZñbothQs$cOjßà Ï a$cOgic.ÙQ×$d�e ÏBÐvÏmÐ c�gbe$cOc�s Ï h Û c>ÕOd�j Ð Û ñBd Ï cOs Ð e{hùñms_c�ñ Ï hph Û Ï d Ð e1d â eld�j
oqcrd�gi×Wñmc�s�otd�gmg<d�e_s�×_e$ÕOcFñ Ï d Ð e Ï�Ú Ø

5�ArJ K N BlK < V�KHO N D N K�O < ?@6W 9? � 6;KSA�I : 6bKHA <  
Ëuc Ï cOg Ï h�×Wñ
otc Ï a$hQs�×$g Ð eÑ²Q¹Ç·3gBdfotk$jvcOg
h��`�;×$j^j Ú g Ð o�×$j^d Ï c�s�d�e$s�ñmc�ÕOhne$g Ï ñi×$Õ Ï cOsG´ µ´Mc+³nc�e Ï g�dfe$s

Ï a_c Û dfÕ�Ö£²�ñmhn×$e_s�gBd�oqk$jvcOg6s$cOgiÕ�ñ Ð Û c�s Ð e�� c�Õ ÏmÐ hneöÛ{Û{Û�Ø9Ë�cqÕOhne_g Ï ñi×$Õ Ï k$gmc�×$s$hQc�N k`c�ñ Ð otc�e Ï g � \
!
g��
��ñmh�o Ï a$c`¹Ç·Þgmd�oqk$j^c�g�� ÐHÏ a{d�e�d�³nc�ñmd)²nc Ï h Ï dfj,e�×$o Û c�ñ�h���c¶³ncOe Ï g<c�Ù�×ld�j Ï h Ï a$c�e�×$o Û c�ñ�h Û gic�ñ}³�cOs
Ð e Ï a$cWs$d Ï d_ØJ÷�g<gma_h��ze Ð exFMd Û j^c`ÛE��c6h Û gmcFñ}³�c � �0�.c¶³ncOe Ï gOàYhf�M�za Ð Õ�a|�3�_Ø �3ø �/#_Ø�w�dÆñmc.c�N k`cOÕ Ï cOs
Ï h Û c Û dfÕ�Ö£²�ñmhn×$e_s­Ø;÷<� Ï c�ñ�d�k$k$j Ú Ð eÑ² Ï a$c�j Ð Ö�c�j Ð a_h hQs�Õ�× Ï c��qÕ Ð cOe_Õ Ð c�g��;hùñ�g Ð ²ne$d�j¸d�e_s Û d�Õ�Ö�²ùñmh�×$e$s
g Ð o�×$j^d Ï c�suc¶³ncOe Ï gOà¸��c}c�N k`cOÕ Ï d Ï h Ï d�j
h�� � � � c+³nc�e Ï gOàÎ�za Ð Õ�a Ð g Ï a$c�e�×$o Û c�ñWh��bc¶³ncOe Ï g Ï ald Ï ��c
×$gic Ð e�h�×WñP\
!ÎgOØ/Fba$c}e�×$o Û cFñ�h��zcrdfÕ�a Ï�Ú k`c}h��zc¶³nc�e Ï � g Ð ²neld�j�d�e$s�cOd�Õ�a Û d�Õ�Ö�²ùñihn×$e$s Ï�Ú k,c
� Ð g
\Gh Ð gmgihne0¸�¬l×$Õ Ï ×ld Ï cOs�d Û hn× Ï>ÐHÏ g�c!N_k`cOÕ Ï c�suÕ�hne Ï ñ Ð Û × ÏmÐ hne Ï h Ï a$c Ï h Ï d�jßØ,Ë�cpk`c�ñ��;hùñmo Y3�-�3�s\
!
g>�;hùñ
crdfÕ�a3g Ð ²ne$d�j Ï hnk�Ù�×ld�ñiÖ�otd�gmg;³fd�jv×$c{d�e_s�ÕOhnoqk$× Ï c Ï a$cvñmcOgi×$j ÏmÐ eÑ²~d�³�c�ñmd)²ncDñmc�ÕOhne_g Ï ñi×$Õ Ï cOs3o�dfgmgOà
Û Ð d�gOà¸c!N k,c�Õ Ï c�s¯g Ï d ÏmÐ g ÏBÐ ÕOd�j
×$e$Õ�c�ñ Ï d Ð e Ï�Ú à�dfe$s�k$×$jvj�� Ð s Ï a­Ø$L Ð ²n×ZñmcÇ�cY�gma$h/�zg Ï a$cdñmc�ÕOhne_g Ï ñi×$Õ Ï cOs
otd�gmg�à Û Ð d�gOà d�e$s�k$×$j^jl� Ð s Ï a3³nc�ñigm×$g Ï a$c Ð e$k$× Ï�Ï h�k}Ù�×ld�ñmÖ�otd�gmg�àQ�za_c�ñmc Ï a$c Û Ð d�g Ð g�s$c â e$cOs1dfg Ï a_c
s ÐÊÉ cFñmcOe_ÕOc Û c Ï �Ec�cOe Ï a$c Ï ñi×$c.o�dfgmg � ´^µ¢ùB¶bdfe$s Ï a$c)ñmc�ÕOhne_g Ï ñi×$Õ Ï cOs~otd�gig � µ^¶Âúbd�e_s Ï a$c.k$×$j^j,� Ð s Ï a
Ð g Ï a$cq� Ð s Ï a�h�� Ï a$c�s Ð g Ï ñ Ð Û × ÏBÐ h�e�hf� � � µv¶Âú�Ä � ´^µ¢ùB¶���X ���Ñû ��µ^¶Âú Ð e Ð e$s Ð ³ Ð s$×ld�j[\
!ÎgOà��za$c�ñic ���Ñû ��µ^¶Âú
Ð g Ï a$cpc�g ÏBÐ o�d Ï cOs|×_e$ÕOcFñ Ï d Ð e Ï�Ú ØdFba$cphn× Ï k$× Ï otd�gmg Ð g>d{j Ð e$crd�ñz�;×$e$Õ ÏBÐ hne|h�� Ï a$c Ð e$k$× Ï o�d�gig�� ÐvÏ a
d�gij^hnk`cü³�c�ñ Ú ÕOjvhngmc Ï hÇ�)* Ï a$cWo�dfgmg Û Ð d�g�d�e$s Ï a$c�k$×$jvj�� Ð s Ï a~d�ñmc Ð e$s$c�k,c�e$s$c�e Ï h�� Ï a$c Ð e$k$× Ï�Ï h�k
Ù�×ld�ñiÖ~o�dfgmgOØ(Fba$c�e$hne0¸ aOc�ñih Û Ð d�g>dfe$sue_hne0¸�×_e ÐvÏ k_×$j^jM� Ð s Ï a�d�ñicps$×$c Ï h Ï a$c�kWñmc�gmc�e$ÕOcqh���c+³nc�e Ï g
e$h Ï othQs$c�j^cOs Ð ethn×WñEc É c�Õ ÏmÐ ³nc�kWñmhnk$d)²¤d Ï hùñ�oqhQs$cOj � Ò Û d�s}g Ð ²neldfj"Ó6c+³nc�e Ï gzd�e$s Û d�Õ�Ö�²ùñmh�×$e$sp� Ð e}hn×Wñ
d�eldfj Ú g Ð gC* Ð �_�EcKñi×$eR\�!ÎgÎhne�Òb²nh hQs
g Ð ²ne$d�j"Ó�c+³nc�e Ï g
hne$j Ú à���cbh Û Ï d Ð epd Û Ð d�gMd�e$s�d�³ncFñBd)²ncbk_×$j^jQ� Ð s Ï a
ÕOh�e$g Ð g Ï c�e Ï � ÐHÏ ax��d�e$s��nàWñmc�gmk`cOÕ ÏBÐ ³�cOj Ú Ø
Ëuc�×$gic Ï a_c�h Û gic�ñb³ncOs�gij^hnk`c�à Û Ð d�g�à¸d�e_s�k$×$jvjÎ� Ð s Ï a Ï h�Õrd�j Ð Û ñmd Ï c�hn×WñWotc Ï a$hQs­Ø�� k`cOÕ Ð¢â ÕOd�j^j Ú à

Ï a_c)ñmcOÕ�hne$g Ï ñm×_Õ Ï c�s�otd�gig Ð g�ÕOd�j Ð Û ñBd Ï cOs Û Ú ÕOhùñûñmcOÕ ÏBÐ eÑ²p�;hùñ Ï a$c>otcOd�gm×ZñmcOs Û Ð d�gbd�e_s�gij^hnk`c�à_d�e$s Ï a_c
cOg ÏBÐ o�d Ï cOs�×$e$Õ�c�ñ Ï d Ð e Ï�Ú�Ð g�Õrd�j Ð Û ñmd Ï c�s Û Ú Õ�hùñqñicOÕ ÏBÐ e�²��;hùñ Ï a$c�otcOd�gm×WñicOs3k$×$jvj�� Ð s Ï a�d�e_s¯gij^hnk`c�Ø
Ëucqk`c�ñ��;hùñmo�hn×Wñ.Õrd�j Ð Û ñmd ÏBÐ hne$g Ð e Ï cFñmoqg6hf�]y � �$ý � � Äþ���-Y.�>c��>x3� 2 *Mhn×Wñ>h�³�c�ñBdfj^jÎÕrdfj Ð Û ñBd ÏmÐ hne
�;hùñio�×$j�dfc Ï hwh Û Ï d Ð e�dwÕOd�j Ð Û ñBd Ï cOs�otd�gmgdy � ú�ÿ���dfe$s�otd�gmgW×$e$Õ�c�ñ Ï d Ð e Ï�Ú � �Ñû � ú ÿ�� Ð e Ï c�ñmoqg6h�� Ï a_c
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h Û gic�ñb³ncOswo�d�gig;y � ½ ��Ã�d�e$s1×$e$Õ�c�ñ Ï d Ð e Ï�Ú ���Ñû � ½ ��Ã�d�ñmc7b
y � ú ÿ��d� � y � ½ ��Ã¨Äl� 2 ��X3��]�Ô � �OY-�
���Ñû �ñú ÿ��z� � �Ñû � ½ ��Ã��8���!X3��]�Ô � � � �

�za$cFñmc=��]�àK� 2 àQd�e$ss����d�ñmc Ï a_c�gij^hnk`c Ð e Ï a$c<×$k$k`c�ñ ¸�jvc�� Ï k$jvh Ï à Ï a$c�Õ�hne$g Ï d�e Ï�Ð e Ï a$c<×$k$k`c�ñ ¸ ñ Ð ²na Ï k$jvh Ï à
d�e$s Ï a$c�Õ�hne$g Ï d�e Ï>Ð e Ï a_c Û h ÏmÏ h�o k$j^h Ï h��_L Ð ²$Ø¨�OY à÷ñmc�gmk`cOÕ ÏmÐ ³�cOj Ú ØB^�g Ð eÑ² Ï a$c â_Ï g�gia$h/�ze Ð e Ï a$cOgic
k$jvh Ï g�à_�Ec6h Û Ï d Ð e.��][�%� Ý (»(6w ø � Ý �-�n#_à�� 2 � Ä � Ý �»( ø � Ý ��#H�>c��>x3� 2 àád�e$sx���]�è� Ý Y3� ø � Ý ����Ø
Fba$cHY�¸5Z j Ð ÖfcOj Ð a$hQh s�otc Ï a$hQs�otcOd�gm×WñicOgdfn!�������������� Ð e Ï a$cQ´ µ´�gBd�oqk$j^cfØPF�h�c�e$gm×Zñmc Ï ald Ï>Ï a Ð g

oqc Ï a_h s�ÕOh�ñqñmc�Õ Ï j Ú aldfe$s$j^c�g
c+³nc�e Ï gE�za$cFñmc Ï a$c=fn!�� Ð gÎe$h Ï e$c�ÕOcOgigBd�ñ Ð j Ú cOÙ�×ld�j Ï h ÐHÏ g
e$hno Ð e$d�j0³fd�jv×$c�à
��cwd�jvgmh�Õ�a$c�Õ�Ö3g Ð o�×_j�d Ï cOs�gBdfotk$jvcOg��za$cFñmc Ï a$cGfn!��3a$d�g Û c�cOe3gma Ð � Ï cOs���ñmh�o ÐvÏ gpe$hno Ð eld�jJ³fd�j^×$c
h��<×$e ÐHÏ�Ú Ø�� k`cOÕ Ð¢â ÕOd�j^j Ú àM��c1×$gmc}�;h�×Wñ
s ÐÊÉ cFñmc�e Ï fn!���gia Ð � Ï g	bùfn!�� � �_Ø (6w à��_Ø (¤� à$��Ø�� � à
d�e$s �nØ �6w à
Ï h�h Û Ï d Ð e¯d�Õrdfj Ð Û ñBd ÏmÐ hne��;h�ñphn×WñRfn!��3oqcrd�gi×Wñmc�otc�e ÏtÐ e Ï a$c1gBdfotc{�Ed Ú�Ï ald Ï ��c�ÕOd�j Ð Û ñBd Ï c{hn×Wñ
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� � oqcrd�gi×Wñmc�otc�e Ï d Û h�³�c�Ø/L Ð ²n×Wñmck� � gia$h/�zg Ï a$cvñmcOÕ�hne$g Ï ñm×_Õ Ï c�s4fn!��`à[fn!�� Û Ð dfgOàÎd�e_s fn!���k_×$j^j
� Ð s Ï a�³ncFñmgm×_g Ï a$c Ð e$k_× Ï fn!����;h�ñ � � � ���3�/�>c��>x3� 2 Ø0Fba$c1e$hne£¸�×$e ÐHÏ�Ú k$×_j^j�� Ð s Ï a��;hùñ fn!�� Ð g
s$×$c Ï h Ï a_c�gBd�oqc
h�ñ Ð ² Ð e�d�g Ï a_c�e$hne0¸9×$e ÐHÏ�Ú k$×_j^j@� Ð s Ï aw�;hùñ Ï a$c Ï hnk|o�dfgmgOØ�Ë�c�×_gmc Ï a_cOgmc�ñicOgi×$j Ï g
Ï h1h Û Ï d Ð e|hn×Wñ�ÕOd�j Ð Û ñBd ÏmÐ hne��;hùñ Ï a_c�ñicOÕ�hne$g Ï ñm×$Õ Ï c�slfn!��,Ø1Ëuc�k,cFñi�;hùñio�hn×Wñ>ÕOd�j Ð Û ñBd ÏBÐ h�e$g Ð e Ï cFñmoqg
h��zy � fn!���� ý fn!��`Äü��à Ú Ð cOjvs Ð eÑ² Ï a$c â eld�j<�;hùñmo�×_j�d�c{�;hùñthn×Wñ}ÕOd�j Ð Û ñBd Ï cOs y � fn!�����à;y � fn!���� ú ÿ��Óà
d�e$s0fn!��u×$e$Õ�c�ñ Ï d Ð e Ï�Ú ��� ï ð»ò � ú ÿ�� Ð e Ï c�ñiotg6h�� Ï a$c�h Û gmcFñ}³nc�s ³fd�j^×_c�à y � fn!���� ½ ��ÃmàMd�e_s�×$e$Õ�c�ñ Ï d Ð e Ï�Ú
� � ïñð»ò � ½ ��Ã�b

y � fn!����ñú�ÿ��S� � y � fn!���� ½ ��Ã%Ä ���!��X3� � � �
`��
��� ïñð�ò �ñú�ÿ��S� ��� ïñð�ò � ½ ��Ã��8���!X3� � Ô � �Ow-�

�za$cFñmc=� � àK���ràQd�e$ss����d�ñmc Ï a_c�gij^hnk`c Ð e Ï a$c<×$k$k`c�ñ ¸�jvc�� Ï k$jvh Ï à Ï a$c�Õ�hne$g Ï d�e Ï�Ð e Ï a$c<×$k$k`c�ñ ¸ ñ Ð ²na Ï k$jvh Ï à
d�e$s Ï a_c6Õ�hne$g Ï d�e Ï�Ð e Ï a$c Û h ÏmÏ hno k_j^h Ï h���L Ð ²$Ø%� � àZñmcOgik,c�Õ ÏmÐ ³nc�j Ú ØV^<g Ð e�² Ï a$cOgic�ñicOgi×$j Ï gOàl�Ec.h Û Ï d Ð e
� � �è� Ý � �Þø � Ý �3`_à����V� � Ý �-�3� �Hø � Ý �-��� � à$d�e$sG���V� � Ý ��� ø � Ý ���nØ� Ð e$ÕOc Ï a$c � � d�e$sxfn!���ÕOd�j Ð Û ñBd ÏmÐ hneqkld�ñmd�oqc Ï cFñmgbdÆñmc�s$cFñ Ð ³ncOs{�;hùñ]fn!�� â N cOs�d Ï �>dfe$s � � â N cOs
d Ï ���7�S�.c��.x3� 2 àjñmc�gmk`cOÕ ÏmÐ ³�cOj Ú à¤�Ec<d�jvgmh>e$c�cOs Ï h>cOe$gi×Wñmc Ï a$d ÏÎÏ a$c Ú s$h.e$h Ï ³fd�ñ Ú �;hùñÎs Ð¢É c�ñmc�e Ï ³�dfj^×$c�g
h�� � � d�e$s�fn!��,Ø+L Ð ²�×WñmcX�
`�gma_h��zg Ï a$cRñmc�gm×$j Ï g<h�� Ï a$c�gmc
g Ï ×$s Ð cOg�Ø�ËucWe_h Ï c Ï a$d ÏzÏ a$c(fn!���d�e$s � �
gmjvhnk`cpd�e$s Û Ð d�g�s$h{e_h Ï e$h ÏmÐ Õ�crd Û j Ú Õ�ald�eÑ²nc��;h�ñ�s Ð¢É c�ñicOe Ï � � d�e$s fn!�� Ð e_k$× Ï g�ØdFba_cpk$j^h Ï hne Ï a_c
Û h ÏmÏ hno dfj^gmhpgia$h/�zg Ï ald ÏEÏ a$c)ñicOÕOh�e$g Ï ñm×$Õ Ï cOs Ï h�k�Ù�×ldÆñmÖ�otd�gig Ð gÚ³�c�ñ Ú g Ï d Û j^c�� ÐHÏ aDñicOgmk`cOÕ ÏzÏ h Ï a_c
Ð e_k$× Ï fn!��,àGgma$h/� Ð eÑ² Ï ald Ï hn×WñWkWñmhQÕOc�s$×Wñic}h�� Ð e_s$cOk`cOe$s_cOe Ï Õrd�j Ð Û ñmd ÏBÐ hne�h�� Ï a_c Ï �EhY³fd�ñ Ð d Û j^cOg Ð g
³fd�j Ð s­Ø

5�A+ArJ B��9BáK N D 6bK�A � =   ��N$: K~6;A� tK�A N B
Ëucps Ð giÕO×$gig Ï a$cpg Ú g Ï cOotd ÏmÐ Õp×$e$Õ�c�ñ Ï d Ð e ÏmÐ c�g6h�e|hn×Wñ>oqcrd�gi×Wñmc�otc�e Ï6Ð e Ï a Ð g�gmc�Õ ÏBÐ hne­ØX¹�hng Ï g Ú g ¸

Ï c�o�d ÏBÐ Õ�g.d�ñmcqc+³fd�jv×ld Ï cOs�×$g Ð eÑ²�dk²nc�e$c�ñmd�j
kWñmhQÕOc�s$×Wñicq�za$cFñmc��Ecqgma Ð � Ï dk² Ð ³nc�euÙ�×ldfe ÏmÐvÏ�Ú Û Ú ø � �
Ð e Ï a$c.g Ð ²neld�j%¹Y·�gmd�otk_j^c>d�e_sáxfhùñ Ð e Ï a$c Û dfÕ�Ö£²�ñmhn×$e_s�gmd�otk_j^cOg�à$k`c�ñi�;h�ñmo \
!Îg Ï h�oqcrd�gi×Wñmc.d Ï h�k
Ù�×ld�ñiÖ6otd�gigMhne Ï a$cEgia Ð � Ï cOsWgBd�oqk$j^cfànd�e_s�×$gmc Ï a$csñmc�gm×$j ÏBÐ e�²�gma Ð � ÏGÐ e Ï a$cEoqcrdfgm×WñicOs Ï hnk�Ù�×ld�ñiÖ6otd�gig
d�gWhn×Wñ
g Ú g Ï c�o�d ÏBÐ Õ�×$e$ÕOcFñ Ï d Ð e Ï�Ú ØÇÛ�e Ï a Ð gWkldfk,cFñOà¸��c}ald�³ncdñihn×$e$s_cOs�d�jvj�h�� Ï a$c â eld�j�g Ú g Ï cOotd ÏBÐ Õ
×$e$Õ�c�ñ Ï d Ð e ÏmÐ c�g Ï h
d.kWñicOÕ Ð g Ð hnethf� �_ØÊ�>�>c��>x3� 2 *_dfj Ï a_hn×Ñ²na�gmh�otczg Ú g Ï cOotd ÏmÐ ÕOg�d�ñic<Ö�e$h/�ze Ï h
d.a Ð ²na$c�ñ
kWñicOÕ Ð g Ð hne Ï ald�e Ï a Ð gOà_gmhnoqc.d�ñmc.e$h Ï Ø

 "!$#&%('()+*,#.-,'0/2143 Û�e�Õrdfj Ð Û ñBd ÏmÐ eÑ²qhn×Wñ â eld�j[ñicOgi×$j Ï à­�Ecp×$gic Ï a$c Û Ð d�g�d�e$s�gmjvhnk,cWÕOhne_g Ï dfe Ï gz��]�à
� 2 àQd�e$sR����dfgÎs$cOgiÕ�ñ Ð Û c�s Ð eq� cOÕ ÏBÐ hne �,Û�ØjFba$cz×$e_ÕOc�ñ Ï d Ð e Ï�Ú hne Ï a_cOgmczÕ�hne$g Ï d�e Ï g Ð gÎd>gihn×WñmÕ�czh��
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g Ú g Ï c�o�d ÏmÐ Õ<×$e$Õ�c�ñ Ï d Ð e Ï�ÚqÐ eqhn×Wñ
oqcrd�gi×Wñmc�otc�e Ï Ø[Fba$c<×$e$Õ�c�ñ Ï d Ð e Ï�ÚqÐ eH��] Ð g Ï a$c�otdOTihùñÎgihn×WñmÕ�c
h��Ghn×Wñ â e$d�j­Ù�×$h Ï cOsw×_e$ÕOcFñ Ï d Ð e Ï�Ú h����_ØÊ�P�>c��>x3� 2 Ø

 7698;:<'(=+>+#&%@?BA$CD3 ÷�j Ï a$h�×Ñ²na Ï a$c~Y�¸5Z�oqcrd�gi×Wñmc�otc�e ÏEÐ g�s_cOg Ð ²ne$c�s Ï h.ÕOd�k Ï ×Zñmc�d�e Ú Õ�ald�eÑ²nc�g Ð e
Ï a$cPfn!��,àl��c
dfgmgm×_otcWdqÕ�hne$g Ï d�e Ï �Ud�Õ Ï hùñb�;hùñ Ï a$cVTic Ï cOe_c�ñ{² Ú gmÕrdfj^c�àl�za$cFñmcOd�g Ï a$c]Tic Ï cOe$cFñ{² Ú
g Ú g Ï c�o�d ÏmÐ Õz×$e$Õ�c�ñ Ï d Ð e ÏmÐ c�g�s_cOk`cOe$sthne Ï a$c�Tic ÏFE }}d�e$sR{,ØjLá×Zñ Ï a_c�ñmoqhùñic�à Ï a_c~fn!���×$e$ÕOcFñ Ï d Ð e0¸
ÏmÐ cOg�d�ñmc�Õ�hnoqk,hngicOs{h�� Ï a$c>gm×$o h��@gmc¶³ncFñBd�j�s ÐÊÉ cFñmc�e Ï k`h Ï cOe ÏBÐ d�j,gihn×WñiÕOcOg�àlcrd�Õ�a1h��@�za Ð Õ�a1o�d Ú
³fd�ñ Ú s Ð¢É c�ñmc�e Ï j Ú Ø�F�h~c+³fd�jv×ld Ï ctk`h Ï c�e ÏBÐ dfj�g Ú g Ï c�o�d ÏBÐ Õt×$e$Õ�c�ñ Ï d Ð e ÏmÐ cOg
s$×$c Ï h Ï a Ð g�dfgmgm×_otk0¸
ÏmÐ hne­àQ�Ec.gia Ð � ÏbÏ a$c�Tic Ï c�e$c�ñ}² Ð c�g Û Ú hne$c>g Ï d�e$sldÆñms�s$c+³ Ð d ÏBÐ h�e}�;hùñ�crdfÕ�a�gihn×WñmÕ�c.h���g Ú g Ï cOotd ÏBÐ Õ
×$e_ÕOc�ñ Ï d Ð e Ï�Ú � ÕOh�ñqñmc�Õ ÏmÐ hne$g>�;hùñ�ñicOj�d ÏBÐ ³�c�ñmc�gmk`hne$gmcqh��Es Ð¢É c�ñicOe Ï gmcOÕ ÏBÐ hne$g.h�� Ï a$c�Õrd�jvhùñ Ð otc Ï cFñOà
Ï a$c}d Û gmhnjv× Ï c�ÕOh�ñqñmc�Õ ÏmÐ hne$g Ð e�ÕOhne_ct� ÐvÏ avyXn � � Ý `$àGhn× Ï h���Õ�hne$ctÕOhùñûñmcOÕ ÏBÐ hne�s$c Ï d Ð j^g�àGdfe$s
h Ï a$c�ñ6o Ð e$hùñ�gmhn×WñiÕOc�g�d�g.s$c�gmÕ�ñ Ð Û cOs Ð eHG<c���ØE� Yn�/�u��Ø9Ëuctk`c�ñ��;hùñmo Ï a$cOgic Ï cOg Ï gWgia Ð � ÏmÐ eÑ²1hne_j Ú
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ò���=SñcôEô ñ
önö��6ó
ÃQCcó���÷ A�óþòEó!í7ö 2�4M?���õO÷�í7öEô
�7ö5õ/�zòC÷øî��7öþë�òEó���õOí�ô5ö5òCïQ��ö5ó��.C-ôþé ÷�í¤�Kï6ör2�4¸?>ñ
önö��6ó_ö��6òEóþó
��÷ A�óþòEó!í7ö
=SñcôEôÎ��õO÷�í7öEô
�¤Ä�õcö5ö5õ�= ënòCó���õOí�ô5ö5òCï���ö5ó��Rö5õ/�q�3ï�ñ
ò���=SñcôEô
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Ï a$c�g Ð ²neldfj�à�d�e$s}d�j^gihWgia Ð � ÏmÐ eÑ² Ï a$c�g Ð ²neld�j Ï h)²nc Ï a$c�ñ
� ÐvÏ a Ï a_cBQ � � µ � Û d�Õ�Ö�²ùñihn×$e$sYà$d�e$s Ï d�Öfc
Ï a$c�²ùñmcOd Ï cFñ�h�� Ï a_c!ñmc�gm×$j ÏBÐ e�²{s Ð¢É c�ñicOe$Õ�cOgOØzFba$c ñmc�gm×$j ÏBÐ eÑ²}gma Ð � Ï g�d�ñmcpdfs$s$cOs Ð e|ÙQ×$d�sWñBd Ï ×Wñic
Ï hqh Û Ï d Ð e1hn×WñKñmc�g Ð s$×ld�jMfn!��{g Ú g Ï cOotd ÏBÐ Õ6×_e$ÕOcFñ Ï d Ð e Ï�Ú h����_Ø�wH�>c��>x3� 2 Ø

 �ON ?BA$CD3 Ë�c�ald�³nc�d�gigm×$oqcOs Ï ald Ï�Ï a$c$fn!�� Ð g Ï a_c�gmd�otc{�;hùñqd�jvjMTic Ï gOØ7P�h/�Ec¶³ncFñOà Ï a_c�ñmc Ð g
d�ewd�s$s ÐHÏBÐ hneld�j­×_e$ÕOcFñ Ï d Ð e Ï�Ú d�ñ Ð g Ð e�²���ñihno(ñmc�j�d ÏmÐ ³�c6s Ð¢É c�ñmc�e$ÕOc�g Û c Ï ��cOcOe/�{¸�d�e$s�j Ð ²�a Ï ¸�Ù�×ld�ñiÖ
Tic Ï gOØ � � h Ï c Ï ald Ï<Ï a$c]Tic Ï g Ú g Ï cOotd ÏmÐ Õ6×$e$ÕOcFñ Ï d Ð e ÏBÐ cOg�d�ñmc6kWñicOs$hno Ð e$d�e Ï j Ú s$c Ï c�ñmo Ð e_cOsw×_g Ð e�²
j Ð ²na Ï Tic Ï gOØ�� Ë�c Ð s$c�e ÏBÐ � Ú�Ï aWñicOc�gmhn×WñiÕOc�gwh��p×_e$ÕOcFñ Ï d Ð e Ï�Ú b�hne$c�s$×$c Ï h Ï a$c�×$e$Õ�c�ñ Ï d Ð e Ï�Ú
Ð e Ï a$c�gmc�o Ð j^cOk Ï hne Ð Õws$c�Õrd Ú ñBd ÏBÐ h_à<�za Ð Õ�a���c�cOg ÏmÐ otd Ï c Û Ú ³fd�ñ ÚQÐ eÑ² Ï a Ð gDñBd ÏBÐ h Û Ú ø � � *
hne_c�s_×$c Ï h Ï a$c�×$e$ÕOcFñ Ï d Ð e Ï�Ú�Ð e Ï a$c��{¸���ñBd)²noqcOe Ï d ÏBÐ hne�othQs$c�j Ð e�²$à¸�za Ð Õ�a3�Ec�c+³fd�jv×ld Ï c Û Ú
³fd�ñ Ú Ð eÑ² Ï a$cqkld�ñmd�otc Ï cFñmg6×$gmc�s Ð e Ï a$cHIEh/�zj^cFñ>��ñBd)²noqcOe Ï d ÏBÐ hne�othQs$cOj<� Y�®f� Ð e Ï a$cRQ.S � knrUT
¹�h�e Ï cX·�d�ñij^h3²ncOe$cFñBd Ï hùñOà`×$g Ð eÑ² Ï ��h}s ÐÊÉ cFñmc�e Ï gmc Ï g�h��¸kld�ñBdfotc Ï c�ñig�s_c�ñ Ð ³nc�s~��ñmhno �.VnZ dfe$s
V@!�\ ñmc�gm×$j Ï g�� Yõ(f� *zdfe$s¯h�e$c�s_×$c Ï h�×$e$ÕOcFñ Ï d Ð e Ï�Ú�Ð e Ï a_c�ÕOd�j^h�ñ Ð oqc Ï c�ñ!ñicOgik,hne_gmc1�;hùñR��¸�Tic Ï g
Õ�hnotk$d�ñmc�s Ï htj Ð ²�a Ï ¸�Ù�×ld�ñiÖdTic Ï gOØ�Ëuc
c¶³fd�j^×ld Ï c Ï a$cWj�d ÏiÏ c�ñ<ÕOh�e Ï ñ Ð Û × ÏBÐ hne Û Ú gma Ð � ÏBÐ eÑ² Ï a$c�y]}

� (



h��MTic Ï g Ð s$c�e ÏBÐ¢â cOs�dfg(�{¸�Tic Ï g Ð e Ï a$c�¹�hne Ï c�·�d�ñmjvh�gmd�otk_j^c Û Ú�Ï a$c Ð ñ6c�W k,c�Õ Ï c�s�×$e$Õ�c�ñ Ï d Ð e Ï�Ú Ø
Xba$c�gmc Ú Ð cOjvst×$e_ÕOc�ñ Ï d Ð e ÏBÐ c�g
h�� �_ØÊ�~�.c��.x3� 2 àK�_Ø � �>c��>x3� 2 àQd�e_sù�_ØÊ�~�.c��.x3� 2 à�ñmcOgik,c�Õ ÏmÐ ³nc�j Ú àQ�;hùñ
d�e�h�³ncFñBd�jvj­×$e$Õ�c�ñ Ï d Ð e Ï�Ú h����_Ø � �.c��.x3� 2 Ø

 "Y98Z1F8[*,#.-\/]*[3 Ë�c�c+³fd�jv×ld Ï c�dzg Ú g Ï cOotd ÏBÐ Õ
s$×$c Ï h Ï a$c�¹Y· ²nc�e$c�ñmd Ï h�ñ�×_gmcOs Û Ú ÕOhnoqkld�ñ Ð eÑ² Ï a_c
ñicOgm×_j Ï g���ñmhno knmpo6qsrut d�e$sHQ.S � knrUT ´ µ´<gBd�oqk$j^c�gOØpËuc Ï d�Ö�c Ï a$cUñicOgi×$j ÏmÐ eÑ²}s Ð¢É c�ñmc�e$ÕOc
h��_�_Ø #
�>c��>x3� 2 dfgMhn×WñGg Ú g Ï cOotd ÏBÐ Õ�×$e$Õ�c�ñ Ï d Ð e Ï�Ú Ø^Xba$cFñmc Ð g¸d�jvgmh�d�k,h Ï cOe ÏBÐ d�jQg Ú g Ï cOotd ÏBÐ ÕE×$e$Õ�c�ñ Ï d Ð e Ï�Ú
�;hùñ�ÕOh�j^hùñmñmc�ÕOhne_e$cOÕ ÏBÐ h�e}c É cOÕ Ï gEe_h ÏEÐ e$ÕOjv×$s$c�s�a$cFñmcp� � �f��*QÕO×WñûñmcOe Ï g Ï ×$s Ð cOg�gm×Ñ²)²ncOg ÏEÏ a$d Ï�Ï a$cOgic
otd Ú e$h Ï g Ð ²ne ÐÊâ Õrdfe Ï j ÚtÐ e$ÕFñmcOd�gmc.hn×Wñ Ï h Ï d�jYg Ú g Ï cOotd ÏBÐ ÕOgOØ

 7_\C`6a#&1+=cbdCB6e3 � Ú g Ï cOotd ÏBÐ Õ6cFñqñihùñmg�s$×$c Ï h Ð e ÐvÏmÐ d�j©¸�g Ï d Ï c+ñBd�s Ð d ÏmÐ hne � Û��ZG~�zd�e$s â eld�j©¸�g Ï d Ï c
ñmd�s Ð d ÏBÐ h�e �(f �.G=��àl�za$c�ñicpd�s$s ÐvÏBÐ hneld�jr²�j^×$hne_g�d�ñicUñmd�s Ð d Ï cOsYàYd�ñic
c¶³�dfj^×ld Ï cOs�×$g Ð eÑ²�¹Y·"gmd�oX¸
k$jvcOg�Ø ÷�ÕOhne Ï ñihnjMgmd�oqk$j^cWh��_ZVñmc�j^jÊ¸�g�d�ewc¶³nc�e Ï g6d�j^jvh��zg�×$g Ï h{ÕOhnoqkld�ñic Ï a_cps Ð jvcOk Ï hne Ð e�³fd�ñ Ð ¸
d�e Ï otd�gig�gmk`cOÕ Ï ñm×_o Ð ewsld Ï d�d�e$s�¹Y· d�e$s|c�g ÏmÐ otd Ï c Ï a$c�×_e$ÕOcFñ Ï d Ð e Ï�Ú hne Ï a$c�k$d�ñBd�oqc Ï c�ñig
Õ�hne Ï ñmh�j^j Ð eÑ² Ï a$c-ñBd�s Ð d ÏmÐ hne¯� Yn�¦�ßØhXba_hngmc}k$d�ñBd�oqc Ï c�ñig
ald�³nc Û c�cOeÐ³fd�ñ Ð cOs Û Ú�Ï a$c�c�g ÏmÐ otd Ï c�s
×$e_ÕOc�ñ Ï d Ð e Ï�Ú�Ï hwg Ï ×_s Ú�Ï a$c}c É cOÕ Ï hne Ï a$c Ï h�k�o�d�gig
oqcrd�gi×Wñmc�otc�e Ï Ø Û�e Ï a Ð g
ÕOd�gmc Ï a$c{×$e0¸
Õ�c�ñ Ï d Ð e Ï�Ú hne Ï a$c
oqcrdfgm×WñicOs Ï h�kwotd�gmg�gma Ð � Ï�Ð g�j^d�ñ{²ncFñ Ï ald�e Ï a$c
gia Ð � Ï�ÐvÏ gmc�jv��àágmh���c�×$gic Ï a_c
×$e_ÕOc�ñ Ï d Ð e Ï�Ú h��j� Ø � �>c��.x7� 2 d�gbhn×WñzÙ�×$h Ï cOs�×$e$Õ�c�ñ Ï d Ð e Ï�Ú Ø

 7i$jkbl:m3 Ë�c�c¶³fd�j^×ld Ï c Ï a$c�g Ú g Ï c�o�d ÏmÐ Õ�×_e$ÕOcFñ Ï d Ð e Ï�Ú s$×_c Ï h Ï a$c�kldÆñ Ï h�e|s Ð g Ï ñ Ð Û × ÏmÐ hne1�;×$e$ÕE¸
ÏmÐ hne$g � \�Z f g���×$gicOs Ð e Ï a$c�otd Ï ñ Ð Wqc�j^cOoqcOe ÏEÐ e Ï c+²ùñBd ÏmÐ hne Û Ú ÕOh�otkldÆñ Ð e�²Ws ÐÊÉ cFñmc�e Ï \_Z f gmc Ï g
� ·nXz!poSwmV � Y � �<dfe$s ¹qG��ZX<�3Y�� � ���ü��àJ³�dÆñ ÚQÐ eÑ²�r+s�àEd�e$s¥³fd�ñ ÚQÐ e�² Ï a$c1c Ð ²�cOe�³nc�Õ Ï h�ñmg�hf� Ï a_c
·nXz!4o>#�¹ \�Z f g�Ø^Xba$c â eldfjl×$e$ÕOcFñ Ï d Ð e Ï�Ú�Ð gÎs_c â e$c�s Û Ú�Ï a$czgm×$o h�� Ï a_c<c Ð ²nc�e�³ncOÕ Ï hùñ�×$e$Õ�c�ñ ¸
Ï d Ð e Ï�Ú�Ð ewÙ�×ldfsWñBd Ï ×Wñmc�dfe$s Ï a_c5r@s<s Ð¢É c�ñicOe$Õ�c�ØtXba$c�·nXz!po�¸ ¹uG��;X s ÐÊÉ cFñmc�e$ÕOc Ð e~hn×Wñ�Õrd�gic
Ð gbe$cC²nj Ð ² Ð Û j^cfØDXba$c�ñicOgm×_j Ï<Ð gzd�e1h�³ncFñBd�jvj�×$e$Õ�c�ñ Ï d Ð e Ï�Ú hf�[�_Ø `H�.c��.x3� 2 Ø

 wvx#&y,z`{]*,/2>@1+=43 Xba$c�ñic{d�ñmcqgmc¶³ncFñBd�j�×_e$ÕOcFñ Ï d Ð e ÏBÐ cOgWd�gmgih Õ Ð d Ï cOs�� ÐHÏ a�h�×Wñ Û d�Õ�Ö�²ùñmhn×_e$s�gm× Û ¸
Ï ñBd�Õ ÏBÐ h�e­Ø f Ð ñig Ï>Ð g Ï a$cp×_e$ÕOcFñ Ï d Ð e Ï�Ú s$×_c Ï h{×$e$Õ�c�ñ Ï d Ð e Ï�Ú hne Ï a$cph�³�c�ñBdfj^j Û d�Õ�Ö�²ùñmhn×_e$s���ñmd�Õ¶¸
ÏmÐ hne­Ø|Xba$c
gmcOÕ�hne$s|gihn×WñmÕ�c Ð g Ï a$c�×$e$Õ�c�ñ Ï d Ð e Ï�Ú�Ð e Ï a_c Û d�Õ�Ö�²ùñihn×$e$s|Õ�hnoqk,hng ÐvÏmÐ hne­à$�za Ð Õ�aw��c
d�gigmc�gmg Û Ú gmc ÏmÏBÐ eÑ² Ï a_c Û d�Õ�Ö�²ùñmh�×$e$s Ï h$à Ð e Ï ×Wñie­àÞ�c�-��Ø Q �%� µ ��àVQ �%� µ��X3��à_Q � j Ð ²na Ï à
hùñ}o>·]Z Û d�Õ�Ö�²ùñihn×$e$s�d�e_s Ï d�Ö Ð eÑ² Ï a$c
j^d�ñ{²nc�g Ï ñmc�gm×$j ÏBÐ e�²�gma Ð � Ï dfg�hn×Wñ<×$e$Õ�c�ñ Ï d Ð e Ï�Ú Ø~Xba Ð ñms­à
Ï a$c�×_e$ÕOcFñ Ï d Ð e Ï�Ú d�gmgih Õ Ð d Ï cOs¯� ÐHÏ a3hn×Wñtd�³nc�ñmd)²nc Û d�Õ�Ö�²ùñmh�×$e$s j Ð Ö�c�j Ð a$h hQs ¼~��� ��� � Ô!fn!����qdfg
s$c�gmÕFñ Ð Û cOs Ð e�� cOÕ ÏBÐ hnev�Q* Ï h|c¶³fd�j^×ld Ï c Ï a Ð gW×$e$Õ�c�ñ Ï d Ð e Ï�Ú à
��c{s Ð ³ Ð s$c Ï a$c}gmd�otk_j^c Ð e Ï h Ï ��h
s Ð g�Tih Ð e Ï gm× Û gmd�oqk$j^c�g � hne$c{� ÐvÏ a¯h�e$j Ú cOj^c�Õ Ï ñmhne$g�à�d�e_s¯hne_c�� ÐHÏ a�hne$j Ú o�×$hne_gþ��à Û × Ð j^s Ï a_c
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d�³ncFñBd)²�c Û d�Õ�Ö�²ùñmhn×_e$s�j Ð ÖfcOj Ð a$hQh stÕO×Wñb³nc>��ñmhno hne$c>gi× Û gBdfotk$jvc�àldfe$s1otcOd�gm×Wñic Ï a$c Ï hnk1ÙQ×$d�ñmÖ
otd�gmg�×$g Ð eÑ² Ï a$c
h Ï a$c�ñ�gm× Û gmd�oqk$j^cfØ f Ð eld�j^j Ú à$��cpd�Õ�ÕOhn×$e Ï �;h�ñ�×$e_ÕOc�ñ Ï d Ð e ÏBÐ c�g�s$×$c Ï h Ï a$c�\ 2
giÕrd�jvcq×_gmcOs Û Ú|Ï a$c Û dfÕ�Ö£²�ñmhn×$e_sÐ¹Y· ²ncOe_c�ñBd Ï hùñ�Ø�Xba_c�ñicOgi×$j ÏmÐ eÑ²1g Ú g Ï cOotd ÏmÐ Õp×$e$Õ�c�ñ Ï d Ð e ÏmÐ c�g
d�ñicz�_Ø � �>c��>x3� 2 àp�_Ø `H�>c��>x3� 2 àp�_Ø � �>c��>x3� 2 àád�e$sx�_Ø�YR�>c��>x3� 2 àWñmc�gmk`cOÕ ÏmÐ ³�cOj Ú Ø

 w��8[�+-\/21 E } 3 XGhtd�ÕOÕ�hn×$e Ï �;hùñ Ï a_c3��Ø ×$e$Õ�c�ñ Ï d Ð e Ï�Ú h�e Ï a$c.otcOd�gm×ZñmcOs�j^c�k Ï h�e E }�à_�EcWd�k$k_j Ú
hn×Zñ�oqc Ï a$hQs Ï hWgmd�otk_j^cOgÎ�za$cFñmc Ï a$c<j^c�k Ï h�e E }}ald�g Û c�cOetgma Ð � Ï cOs Û Ú�Ï a Ð g�dfothn×_e Ï à�ñmc�gm×$j ÏBÐ e�²
Ð e�dfe�×_e$ÕOcFñ Ï d Ð e Ï�Ú hne Ï a$c Ï hnk�Ù�×ldÆñmÖ}otd�gmgzh����_ØÊ�d�.c��.x3� 2 Ø

 7i}8[*���>F-<#.-,'0/�1��x8;'({2��-\'�1F{F3 Ëuc�d�ÕOÕ�hn×$e Ï �;hùñ1d�k`h Ï c�e ÏBÐ dfj�g Ú g Ï cOotd ÏmÐ Õ~�;hùñ Ï a$c Ï d)²)² Ð eÑ²
kWñih Û d Û Ð j ÐHÏBÐ cOg¸×$gicOs Ï h6��c Ð ²na Ï h�×Wñ�k`c�ñio�× Ï d ÏBÐ hne$g � Ï a$c�� e �Ud�Õ Ï hùñig Ð e�!ÎÙáØ1Y-��à�g Ð e$Õ�c Ï a$cOgic�d�ñic
s$cFñ Ð ³ncOs1��ñmh�o â$Ï g Ï h Ï a$c Ï d)²»² Ð eÑ²pkWñmh Û d Û Ð j ÐvÏmÐ c�g�oqcrd�gi×Wñmc�s Ð e{sld Ï d_Ø~Ë�c.c�g ÏBÐ o�d Ï c Ï ald ÏbÏ a_c
kWñicOs$h�o Ð eld�e Ï gmhn×ZñmÕOc<h��Y×$e$ÕOcFñ Ï d Ð e Ï�Ú�Ð e Ï a Ð g
cOg ÏBÐ o�d Ï c Ð g Ï a_c ñmd ÏBÐ h>h��­Õ�a$d�ñmo Ï d)²ng Ï hz�{¸ Ï d)²ngOà
�za Ð Õ�a Ð g�e$h�o Ð eld�j^j Ú Y-Y»Ø}Ø~Ëuc,³�dÆñ Ú�Ï a Ð g Û Ú�ÐvÏ g0ñmc�j�d ÏmÐ ³nc�×$e$ÕOcFñ Ï d Ð e Ï�Ú h��J�Ow)Ø d�e_s�oqcrdfgm×Wñic
Ï a$c�ñmcOgi×$j ÏmÐ eÑ²�s ÐÊÉ cFñmc�e$ÕOcfà$�za Ð Õ�a Ð gbe$c+²nj Ð ² Ð Û j^c�Ø

 7i$'�%08;>+�43 ËucbÕOhne$g Ð s$cFñ Ï �Eh.gihn×WñmÕ�cOg
h��`×$e$Õ�c�ñ Ï d Ð e Ï�Ú s$×$c Ï h>o
×$j ÏmÐ k$jvc E µE�Ð e Ï c�ñmd�Õ ÏmÐ hne_gOØ f Ð ñmg Ï à
��c�Õ�hne$g Ð s$c�ñ Ï a$c��Ud�Õ ÏWÏ ald Ï6Ï a$cteQ×_o Û cFñWhf� Ð e Ï cFñBd�Õ ÏBÐ hne$g Ð e�hn×Wñ;¹�hne Ï c�·�d�ñmjvh�gmd�otk_j^cOg Ð g
e$h Ï cOÙ�×ldfj Ï h Ï a$c~e�×$o Û c�ñ�h Û gmcFñ}³�cOs Ð e Ï a$c~sld Ï d_Ø�X�h�c�g ÏBÐ o�d Ï c Ï a Ð gtc É cOÕ Ï àb�Ec|s Ð ³ Ð s$c
hn×Zñ'¹�hne Ï c ·�d�ñmjvh�gmd�otk_j^cOg Ð e Ï hugm× Û gBd�oqk$j^c�g�� ÐvÏ a�s ÐÊÉ cFñmc�e Ï eQ×_o Û cFñ�h�� Ð e Ï c�ñmd�Õ ÏmÐ hne_g Ð e
Ï a$c
c¶³ncOe Ï à�c�W_d�o Ð e$c Ï a$cWgmjvhnk,cWh�� Ï a$cUñicOgm×_j ÏBÐ eÑ²�oqcrdfgm×WñicOs Ï hnk~Ù�×ld�ñiÖ�otd�gmg�d�g�dt�;×$e$Õ ÏBÐ h�e
h�� Ï a$c}e�×$o Û c�ñWh�� Ð e Ï c�ñBdfÕ ÏBÐ hne$g�àÎd�e$s�o
×$j ÏmÐ k$j Ú~Ï a Ð g Û Ú�Ï a$c}s Ð¢É c�ñmc�e$ÕOc Ð e Ï a$c}e�×$o Û c�ñ
h��
Ð e Ï c�ñmd�Õ ÏmÐ hne$g Û c Ï �Ec�cOeF¹�hne Ï ck·�d�ñmjvhwc+³�cOe Ï gqd�e_s�sld Ï dwc+³�cOe Ï g�Ø��QcOÕOh�e$s­àÎ�Ec�ÕOhne$g Ð s$cFñ Ï a_c
oqh s_cOj Ð eÑ²�h�� Ï a_c�dfs$s ÐvÏmÐ hne$d�j Ð e Ï c�ñmd�Õ ÏmÐ hne_g Ð eqd�e�c+³�cOe Ï Ø e ×WñÎÕO×Zñqñmc�e Ï oqh s_cOj Ð gÎs$c�ñ Ð ³�cOst��ñihno
o Ð e Ð o�×$o Û Ð d�g�c+³nc�e Ï gOà�gih}�Ec
ÕOhne$g Ð s$cFñ Ï a_c�k,h�gmg Ð Û Ð j ÐvÏ�Ú}Ï ald Ï�ÐvÏ s$h c�g�e$h Ï ÕOhùñûñmc�Õ Ï j Ú oqhQs$cOj
´Eµ´Wc+³�cOe Ï g�Ø f hùñ Ï a Ð g
k$×Wñmk`hngic�àÎ�Ec{Õ�hnoqkld�ñmc Ï a$c}h Û gmcFñ}³nc�s/Tic Ï ñmc�gmk`hne$gmc1dfgpdw�;×$e$Õ ÏBÐ h�e�h��
Ï a$c
e�×$o Û c�ñ<h��~³�c�ñ ÏBÐ Õ�cOg Ð ek´ µ´�¹�hne Ï c�·�dÆñmj^hqc+³�cOe Ï g.dfe$swo Ð e Ð o�×$o Û Ð d�g<sld Ï dtdfe$s~×$gic Ï a_c
ñicOgm×_j ÏBÐ eÑ²~s ÐÊÉ cFñmc�e$ÕOc Ï h|h Û Ï d Ð e�d~g Ú g Ï cOotd ÏBÐ Õ}×$e$Õ�c�ñ Ï d Ð e Ï�Ú ØYË�c Ï d�Ö�c Ï a$c}j^d�ñ{²ncFñ
h�� Ï a$cOgic
Ï ��htgihn×WñiÕOcOg�à�� Ø Y@�>c��.x7� 2 àádfgbhn×Wñzg Ú g Ï cOotd ÏBÐ Õ>×$e$Õ�c�ñ Ï d Ð e Ï�Ú Ø

 "YR%�>F/21���*,#&ym-,'0/2143 kMmpo-qUrut d�e_s�Q.S � knrUT dÆñmc Û h Ï a|jvcrd�s Ð eÑ²õ¸9hùñms$cFñ`¹Y· ²ncOe_c�ñBd Ï hùñigOà@gmh'´ µ´
c¶³ncOe Ï g Ð e Ï a_cOgmc�gBdfotk$jvcOgqd�ñic�dfk$kWñmh<W Ð otd Ï cOj Ú (6w»Ø kWñmhQs$×$Õ�cOs¯��ñihno � µ��d�e$e Ð a Ð j^d ÏBÐ hne�dfe$s
w»Ø kZñmhQs$×$ÕOc�sw��ñmh�o��;���;×$g Ð hne­ØlP<h���c+³�c�ñ�à � V e c�W k`cOÕ Ï d ÏmÐ hne$g�d�ñmc6ÕOjvhngmcFñ Ï h � �Ow ø w3�{Ø��[�
kWñih s_×$Õ ÏmÐ hne­ØpXGhtÕ�a$cOÕ�Ö1�;hùñ�dqk`h Ï cOe ÏBÐ d�j�g Ú g Ï cOotd ÏBÐ ÕWs_×$c Ï h Ï a Ð gzc É cOÕ Ï àá�Ec�ñm×$e�\
!
g<�za$c�ñic
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� µ��d�e_sk�[�qc+³�cOe Ï g�d�ñicVñmc��Ec Ð ²na Ï c�s�gih Ï ald ÏEÏ a$c`� µ�W��c Ð ²na Ï gzgm×$o Ï h@�_Ø ®-�pd�e_s Ï a$c}�[�qc+³nc�e Ï g
Ï h8�_Ø�Y3� � ×$g Ð eÑ² Ï a$c}otd�W Ð otd�jD�[��k,cFñmÕ�cOe Ï d)²�c Ï h Û ctÕOhne$gic�ñb³�d ÏBÐ ³�cc�
dfe$s�×$gic Ï a$c-ñmc�gm×$j ÏBÐ e�²
gia Ð � Ï h����_Ø � �.c��.x3� 2 dfg<h�×Wñb×$e$Õ�c�ñ Ï d Ð e Ï�Ú Ø

XGd Û j^c`Û �ãgi×$ototd�ñ Ð aOc�g�hn×Wñ â e$d�j�j Ð g Ï h��Gg Ú g Ï cOotd ÏmÐ Õ.×$e$Õ�c�ñ Ï d Ð e ÏmÐ cOg�Ø
��ì�7¸5Æ4 ç�Ê=ë�� õcöEñcð+ð�÷�ô5öjõcý ô�Í3ôEö5ó�=Sñ
öE÷��;ï�íQ��óþòEöEñc÷�í7öE÷øó!ôþé
?�Í-ô5ö5ó�=Sñ
öE÷��;ôEõOï6ò���ó ?�Í-ô5ö5ó�=Sñ
öE÷H�;ï�í���óþòEöEñc÷�í ößÍsû�èVó�ÊzËOÌ 2 ÿ

-jñcð�÷�Ä�òCñ
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è]ð�ï6õOíPý�ò�ñ/��öE÷øõOí É é �

� õcöEñcð ­
é �

5�A+ACArJ :;N B = KlK>B
Û�e Ï a$c1sld Ï d~�Ec â e_s�d Ï h Ï d�j�h�� � �/®~c+³�cOe Ï gq�za Ð Õ�a3kld�gigtdfj^jEhf��hn×ZñpgmcOjvcOÕ ÏBÐ h�e ñicOÙ�× Ð ñmcOoqcOe Ï g

� Ð e$ÕOjv×$s Ð eÑ² Ï a$c�j Ð ÖfcOj Ð a$hQh s�k`crd�ÖX³fd�j^×$c<ÕO× Ï ��à h����za Ð Õ�a.Y � �.ald�³nc>c�W_d�Õ Ï j Ú � Ï d)²
d�e$s{®���ald�³nc�oqhùñmc
Ï a$d�eþ� Ï d)²$Ø ËucwÕ�hno Û Ð e$c Ï a$c�j Ð Ö�cOj Ð a$hQhQs$g��;hùñ Ï a$cö�+¸ Ï d)²ud�e$sþÈ>�+¸ Ï d)²�gm× Û gBd�oqk$jvcOg�×_g Ð e�² Ï a_c
�;hùñio�×$j�d�s$cOgiÕ�ñ Ð Û c�s Ð e�!ÎÙáØ$�c�|d�e$s Ï a$cOe�ÕOh�o Û Ð e_c Ï a$c Ï ��h�gm× Û gBd�oqk$j^c�gOØö÷�� Ï cFñ�h Û Ï d Ð e Ð eÑ² Ï a Ð g
Ï h Ï d�jGj Ð ÖfcOj Ð a$hQh sYàá��cp×$gic Ï a$c�kWñih â jvc�j Ð Ö�cOj Ð a$hQhQs�oqc Ï a$h s Ð e Ï ñmhQs$×$Õ�cOs Ð e|� cOÕ ÏBÐ h�e$� Ï h{c�W Ï ñBd�Õ Ï d
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Ï h�k{ÙQ×$d�ñmÖqo�dfgmgÚ³fd�jv×$c�Ø�Xbald Ï o�dfgmgÚ³fd�jv×$c Ð g Ï a_cOe1ÕOhùñûñmc�Õ Ï c�s1×$g Ð eÑ² Ï a$c�Õrd�j Ð Û ñmd ÏBÐ hnetkZñmhQÕOcOs_×Wñmc Ï h
h Û Ï d Ð e1d�otd�gig$³�dfj^×$c�hf���/�-Y Ý � ø � Ý ®R�>c��.x7� 2 Ø�Xba_c6jvc�� Ï k_j^h ÏEÐ e f Ð ²$ØÆ�cwpgia$h/�zg Ï a$c)ñicOgm×_j ÏBÐ eÑ²RY�¸5Z
j Ð Ö�c�j Ð a_h hQs�Õ�hne Ï hn×Wñigzdf� Ï cFñbÕrd�j Ð Û ñmd ÏBÐ hnet�;h�ñ,�+¸ � à�Y�¸ � àld�e$s � ¸ � ×$e$Õ�c�ñ Ï d Ð e ÏmÐ cOg�àld�gigm×$o Ð eÑ² Ï ald Ï�Ï a$c Ú
ald�³nc(�.d�×$gmg Ð d�e1s Ð g Ï ñ Ð Û × ÏBÐ hne$gOØ
X�hH³fd�j Ð sld Ï c Ï a$c
j Ð Ö�c�j Ð a$h hQs>ÕO× Ï ×$gicOs Ð e6hn×Wñ@kWñmhQÕOc�s$×Wñic�àf��cEÕ�hnoqkld�ñmc
s Ð g Ï ñ Ð Û × ÏBÐ hne$g�h�� Ï a$c�c+³�cOe Ï

k`crd�Ö6j Ð Ö�cOj Ð a$hQhQs$g Ð e�sld Ï d�d�e_s3¹Y·�c+³nc�e Ï gOØ�Xba$cz©p¸��WÕOhne â s$cOe_ÕOcbj^c¶³nc�j �;hùñ Ï a$cOgic Ï ��h6s Ð g Ï ñ Ð Û × ÏBÐ hne$g
Ð gÞ( � Ø ®»Ø{à Ð e$s Ð Õrd ÏmÐ eÑ²�dQ³�c�ñ Ú ²�h hQs1d)²ùñicOcOoqcOe Ï Û c Ï ��cOcOe Ï a$c.sld Ï d�d�e$sÇ¹Y·�g Ð o�×$j^d ÏBÐ hne$g�Ø
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æ�ç5è>é ­!ê3ë�5+óþý�öþë�®Ró!ñcôEï6òCó�� � 8 �gð�÷D�có!ð�÷H�6õ7õn�ùõOíUö��6ó.��ñ
öEñ@ó�Ccó!í öEôþé
�
�6ó>�Kð�õcö;ô��6õ�Å�ô?ö��6ó6��õOí7ö5õOï6òCô���õcòEòEóB8
ô���õOí���÷�í6îdö5õùñ�­m8(�­� � 8(�­��ñcíQ� � 8(� ï�íQ��óþòEöEñc÷�í7öUÍ/ûüñcôEôEï�=z÷�í6îHè]ñcï�ôCôE÷�ñcí{Ä�ó���ñ�C3÷øõcò�ÿV÷�ísõOï6ò�=Só!ñcôEï6òEó�=Bó!í7öþé
�
�6ó
�þñcð�÷DÄ�ò�ñ
öE÷øõOí1�6óþòC÷�Ccó��xý&òEõ�=ê®}- ó�Ccó!í öEô���ñcô�Ä�óþó!íGñr�Q�Kð�÷øó��Uö5õ�Ä�õcö��xñ��-ó!ôþét���6óW=Sñ
ò��cóþò~ô���õ�Å_ô=ö��6ó
��õO÷�í7ö�õcý@=Sñ��6÷�==ïQ= ð�÷D�có!ð�÷��6õ3õ���é¸F_÷�î�� öþëÎ5+÷��có!ð�÷��6õ3õ�����ó!ñr�p��õOôE÷øöE÷�õOí õcýnö��6ó~÷�í���÷DC-÷���ïKñcð1ð�÷��có!ð�÷��6õ3õ��p�þï�ò�Ccó!ô
ý&õcò���ñ
öEñSñcí��9®�-vó�Ccó!í7öEôþéM�
�6óz��ñcô���ó��@ð�÷�í6ó?÷�íQ��÷��þñ
ö5ó!ôjö��6ó;ð�÷��có!ð�÷��6õ3õ����þï6ö[õcý@+~ó�=>�1ðøõ�Ícó���é
Xba Ð gÕñicOgm×_j Ï ÕOhno Û Ð e$c�g Ï a$c�g Ï d ÏBÐ g ÏBÐ Õrd�j>×$e_ÕOc�ñ Ï d Ð e Ï�Ú dfe$s Ï a$cu×_e$ÕOcFñ Ï d Ð e Ï�Ú s$×$c Ï h��n!��,Ø|X�h

gmc�kld�ñmd Ï c Ï a$cOgic Ï �Eh.ÕOh�e Ï ñ Ð Û × ÏBÐ hne$g�à��Ec â W Ï a_c��n!��;³fd�jv×$c Ï h Û c`�nØ��>d�e$spc¶³fd�j^×ld Ï c Ï a$c�×$e$Õ�c�ñ Ï d Ð e Ï�Ú
Ð e Ï a$c%ñmcOgi×$j ÏmÐ eÑ²��¶¸��Þj Ð Ö�cOj Ð a$hQhQs�d�g�d��;×$e$Õ ÏBÐ h�eqhf�B� � Ø^Xba Ð g ÚQÐ c�j^s$g
d�eq×$e$Õ�c�ñ Ï d Ð e Ï�Ú h��M� Ý�� � c¢¡.x¤£ 2 Ø
Ëuc�ÕOhne_ÕOj^×_s$c Ï ald Ï�Ï a$cýñicOotd Ð e Ð eÑ²6×$e$ÕOcFñ Ï d Ð e Ï�Ú hf�ì� Ý � � c�¡.xm£ 2 Ð g�s$×$c Ï h Ï a$c �n!��,Ø.Xba_c�c�W k`cOÕ Ï cOs
g Ï d ÏBÐ g ÏmÐ Õrdfj��¥�n!��{×$e$ÕOcFñ Ï d Ð e Ï�Ú ��ñihno@¹Y·�c+³nc�e Ï g�d Ï d Ï hnk1Ù�×ld�ñmÖ�o�d�gigzh��Ú�/� �¦� c�¡.xm£ 2 k,cOd�Ö�g�d Ï
�nØ ® � c¢¡>xm£ 2 à Ð e9²�h hQsqd)²ùñmc�cOoqcOe Ï � ÐvÏ a Ï a_c�oqcrd�gi×Wñmc�s�×$e_ÕOc�ñ Ï d Ð e Ï�ÚtÐ e Ï a$c<h Û gic�ñ}³�cOs{c¶³ncOe Ï gBd�oqk$j^c
h��S�nØ ® � c¢¡>xm£ 2 *.§¤��Ø h��,k$gmc�×$s$hQc�W k`c�ñ Ð otc�e Ï gEgia$h/�Þd.gmotd�j^jvc�ñ¸×_e$ÕOcFñ Ï d Ð e Ï�Ú�Ï a$d�e Ï ald Ï oqcrd�gi×Wñmc�s Ð e
Ï a_c�sld Ï d_Ø^Xba$c�s Ð g Ï ñ Ð Û × ÏmÐ hne�h�� Ï a$c�c�W k,c�Õ Ï cOs{×$e$Õ�c�ñ Ï d Ð e ÏmÐ c�g Ð g�gia$h/�ze Ð e f Ð ²$ØV�r#_Ø^Xba$c�d�s$s ÐHÏBÐ h�eld�j
g Ú g Ï cOotd ÏmÐ Õ�×$e$Õ�c�ñ Ï d Ð e Ï�Ú hne Ï a$c�oqcrd�gi×Wñmc�s Ï hnkuotd�gig6s Ð gmÕ�×$gmgicOs Ð eu� cOÕ ÏBÐ h�eH¡pÛ{Û Ð g��nØ �h� c¢¡.x¤£ 2 à
ÚQÐ c�j^s Ð eÑ²�d â eld�jiñicOgm×_j Ï h���¨
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Pseudo-experiments

Observed uncertainty in data
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