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àBjks¶fadropvTs_u/s/j�ophw^a`iops/jTs�o5n®fadTnVo5^ijT}k^ih5}%s�áifx`eqro5befxjT^ah5zIo5vks/fxhpz
b§n;opvT^aoBuwvT^ih5^xu�ops�hpb§nVopb§u/n¶fad)s/áxfi`cáis�}Ëâ£fxâkqk`§^9o5befxjTnIu/^ij�ã£s�s/ä³å
âk`§^abcjks�}±ã³z�opvks	âkhpfru/s�n5n)fad�^i}T^aârow^9opbcfij�{x^aj£}-opv³qTn)o5vT^9o¶âkvks�å
jkfioDz�âTbcu%}rbeæÖs/h5s/jTu/s�n�{kdgfihIopvks�ç-f�nDoIâ£^ahpo�{Tv£^=áis%^aj×^x}k^aâro5beáxs
á9^a`cqksiè�t;v£^9o(^i`e`!fid�ãkbcfi`cfiyib§u/^i`®}rbcáis�h5npbeoDz�b§n(}rqks-opf�^i}k^iâro5^aå
opbcfij�vT^in	ã£s�s/j�uwvT^i`e`cs/jTyis�}�bcj×ç±fr}rs/h5j×s/ä³âNfxnpbeopbcfijTn	fad�é(^ahpå
ê bcjkbc^ij¸opvks�fih5zièØëÄbcç�qkhw^ZìD�7�iíxîxï�{_dgfxhËs�äk^iç-âT`esx{�âkhpfxâ£f�nVs7n
opv£^9o_opvks�hps(bcn;^�nDo5hpfxjky�u/fiç±â£fxjks/j�o;fad®uwv£^ajTu/s	bcjËs/áxfi`cqropbcfij�{
ê vkbc`es�ð(fxqk`§}'^ijT}'ñ�s ê fij�opbcjÐìD���³ò9��ï�nVoph5s�n5n_opvks%bcç±â£fxhVow^ajTu/s
fadBvkbcnVopfxhpzÐ^aj£}Æu�fxj�opbcjkyis�jTu�zxèSóÏæNs7u�o5n�fad(uwvT^ajTu/s'^ihps�q£nVqrå
^a`c`czË}rqksÄo5fÅyis/jTs�opb§u%}rh5b¡d«o	^ijT}'h5^ijT}rfiçôç�qrow^9opbcfij£n ê b¡o5vkfiqko
á9^a`cqksBopf-opvksÄfxhpy�^ajkb§nVç�è�õIb§nDo5fih5z�u/^aj'ã£s7u�fxç-s(bcç-âNfihpo5^ij�o;bed
u�s�hVow^abcj¿yis�jks�o5bcu�uwv£^ajkyxs�nËì©fad	^x}k^aâro5beáxsÅá9^a`cqksËbcj¿opvTsËâT^xnDo�ï
u�fxjTnVophw^abcj�fxh�âkh5fiç±fao5s±npfiç±sÅs�áifi`cqro5befxjT^ah5z�fiqrowu�fxç-s7n%f9áis�h
fao5vks/hwn�èSt®f�}rb§nps/j�o5^ijkyi`cs�o5vks�npsËs/æNs7u�o5n�{¶ð(fxqk`c}ÔìD���xíi��ï%vT^xn
âkh5fiâNfxnps�}·opf÷öVh5s/âk`§^=z¿opvTs�o5^iâ£s7ø¿fad%s/áxfi`cqropbcfij¹o5f¿ops7nDoËbeo5n
h5s/âNs�^9ow^aãkbc`cb¡oDzxè�t�hw^=á³bcn5^ajTfT{Öù�fijkyxfi`§}Î{Îú_s/jkjks/oVo�^aj£}�ñ�s�jTnpû�b
ìD�7�i���iï ê s/h5s±opvksËüTh5nVo�o5f×â£s�hVdgfxhpçý^�h5beyxfih5fiqTnÄs/ä³âNs/h5bcç-s�j�o
fad	opvkb§n±nVfxhVo7{�^a`cã£s�b¡o±fij¹^�npvkfihpops�h�o5beç±s7npu�^a`cs�^ijT} ê beopvZþ�ÿ
������� ãT^xu�ops�hpb§^�^x}k^aâkopbcjky�o5f-npbcç-âT`esx{k^ahpopbeü£u�b§^a`Ns/j³á³beh5fijTç-s�j�o5n�è
t;vks;o5h5^ib¡o�qTjT}rs/h5yifxbejTy(s�áifx`eqro5befxj�bcj±opvTs�nps�s�ärâ£s�hpbcç±s/j�o5n ê ^xn
üko5jks�n5n'ì©ç±s�^inpqkh5s�}¿^xn%opvTs'ù×^i`¡o5v�q£nVb§^aj¿âT^ih5^iç±s�ops�hwï�è×~	n�^
u�fxj�oph5fi`Ò{9ãT^iu�ops/h5b§^a`³nVb��/sÄì ê vkb§uwv-bej�opvks7nVs;s�j�á³bchpfxjkç±s/j�o5n®b§n)nVs/å
`cs�u�o5beáxs/`cz�jks�qrophw^a`«ï ê ^xn�^a`§nVf±ç±fijTb¡o5fih5s�}ÎèÏt;vkb§nInVopqT}kz�dgfiqTjT}

opv£^9o�^x}k^aârow^9o5befxj3u/fij�oph5bcãkqrops7}3ç±fxnVo�nVbcyijTb¡ü£u�^aj�op`cz�o5fZopvTs
s/áxfi`cqropbcfij£^ah5z�uwvT^ajkyxs�n�{kfad«o5s/j�h5s�npqk`eopbcjky±bej×u/fij³áis�hpyxs/j�o_s�áifiå
`cqropbcfij×fid)ükopjTs�n5n/è(t;vks�s�áifi`cqro5befxj�fadÏãT^xu�ops�hpb§^a`�nVb��/sx{£fxj�opvTs
u�fxj�ophw^ah5zi{ ê ^inIbej
	£qks/jTu/s�}�ç�qTuwv×ç±fxhps�nVoph5fijTyi`czËã³z�uwvT^ajTu/s
^aj£}Ëvkb§nVopfih5zi{k^xn;s�ärâNs�u�o5s�}Îè
t�f�}k^9o5si{ÖopvTbcn(s�ärâNs/h5beç±s�jxoÄvT^xn	jkfio(ãNs/s�j�h5s/âNs�^aops�} ê b¡o5v

^aj³z±fao5vks/h¶fih5yx^ijkbcnpç�{ijkfxh_u/fiqk`§}Åbeo_ãNsÄ}rs�o5s/h5ç-bcjks7} ê vks�o5vks/h
opvTs	h5s/`§^9opbcáis�s/æNs7u�own�fidÎuwv£^ajTu/si{�vkbcnVopfxhpz-^ajT}Å^x}k^aâko5^9o5befxj�^ah5s
u�fxjTnVo5^aj�o%o5vkhpfxqkyivTfiqro�s�áifi`cqro5befxjT^ah5z�opbcç±siè�t;vksË^x}ráis�j�o�fad
}rbcyibeo5^i`¶fxhpy�^ajkb§nVçÅnÄfxâ£s�jTn�o5vks'}kf�fxh�o5f�s�ärâNs/h5beç±s�jxown�ç�qTuwv
ç±fih5s¶^i`ebcûis¶opf�öVh5s/âk`§^=z³bejTy�opvks_ow^aâNs¶fid£`cb¡dgs7øk{a^aj£}�^a`§npf	o5f	o5s�nVo
opvTs¶á9^a`cb§}rb¡oDz%fid£t®h5^=á³b§np^ijkfIs�o)^a`Òè�� n�h5s�npqk`¡own®^xu�h5fxn5n�fxhpy�^ajkb§nVçÅn�è
é	bcyibeo5^i`	fih5yx^ijkb§nVçÅn±vT^=áxs�ã£s�s/jÔnVopqT}kbes7}¸bej�^¿á9^ihpbcs�oDz·fad

s�ärâNs/h5beç±s�jxown%âNs/hpo5^abcjkbcjky�opf�s�áifi`cqro5befxj�èËt;vks�z�faæÖs/h�^Ëow^ajrå
o5^i`eb��/bcjky%yx`ebcç±âTnVs�bcj�opf%o5vks	uwvT^ih5^xu�o5s/h5bcnVopb§u/n�fadÖ`cbeá³bcjky�npz³nVops�çÅn
opv£^9oB}rfËjkfaoBnpvT^ihps�^ij�z�^ajTu/s�nVoph5z ê beopv�ãkbcfruwvks/ç±b§u/^i`�`cb¡dgs�fxj
s�^ihVo5v�è�t;vks�nps×fxhpy�^ajkb§nVçÅnÅ^ihps�nps/`ed«å²hps�âk`eb§u/^aopbcjkyXnVophw^ajT}kn�fad
u�fxç±âkqrops�h¶u/f³}ks	u�fxç-âNs�o5bejTy%dgfih¶hps7nVfxqkh5u/s�n!bcjË^%qTnps/hpåm}rs�üTjTs�}
s/j³á³bchpfxjkç±s/j�oËì«o5vksË^ahpopbeü£u/bc^i`�öp|!s/oph5bcø�}rb§nVvNï ê beopvkbcjX^×u�fxç-åâkqro5s/h�� n-ç±s/ç±fxhpzxè¿àBqkh� ��������������� `cbcáis�bej¹^ ê fih5`c}Xu/hps7^9o5s�}
^aj£}Åu�fij�o5hpfx`e`cs�}�opvkh5fiqTyiv±opvTs�����������nVfid«o ê ^ihps�}rs�áis/`cfiâNs�}±^ao
]_^a`eops7uwvSì²à	dghpb§^����x�i�k{r~B}k^aç±bÏ�7�i�iíT{�ñ�s/jTnpû³b�s�o	^i`<èÎ�7�i�x�xï�è
lmj�o5vks;s�ärâ£s�hpbcç±s/j�o5n!h5s/âNfihpops7}�vks�hpsx{ ê s;s7npnps/j�opb§^a`c`czÄdgfi`c`ef ê

opvTs×âkh5faopfru/fi`Ifid%t®hw^=á�b§n5^ajkfSs�o'^i`<èc{;ç±s�^inpqkh5s×nVbcç±be`§^ahËâkvks�å
jkfioDz�âTbcu�uwvT^ih5^xu�ops�hpb§nVopb§u/n�{Ï^ajT}·â£s�hVdgfxhpçýo5vks×n5^aç±s�nVo5^aopb§nDo5b¡å
u/^i`�^ijT^a`czrnVb§nIfxj�opvTs-}k^ao5^Ëfiãrow^abcjks�}ÎèÄõIf ê s/áxs/h7{£}rqTs�opf'opvTs
s�^xnVs;fid£o5vks�nps�s�ärâNs/h5beç±s/j�own ê b¡o5v  ���!����������� ì©^in)u/fiç±âT^ihps7}�o5f
þ�ÿ �"����� s/ä³âNs/h5bcç-s�j�o5nwï�{ ê s'^ah5sË^aãk`csÅo5f�u�fx`e`cs�u�o�}k^ao5^�ç�qTuwv
ç±fih5s�dgh5s$#�qks�j�op`czi{�^a`c`cf ê bejkyËopvks±fxãTnVs�hpá9^aopbcfij×fid �"%&��'(�*),+ bcj
opvTs-h5s/`§^9o5beáxs�bcç±â£fxhVow^ajTu/s�fid_uwvT^ijTu�sx{NvTbcnVopfxhpzx{�^ajT}�^i}k^iâro5^aå
opbcfijS^inÄ^ËdgqkjTu�o5befxj�fidÏopbcç±siè.-Zvkbe`csÅt�hw^=á³bcn5^ajTfÅs�o�^a`ÒèÖqTnVs7}
ãT^xu�ops�hpb§^ ê vkbcuwv±vT^x}�^x}k^aâkops�}�opf%q£nVbcjkyÄyi`cqTu�f�nVs;^in�o5vks/bchÏâkh5beå
çÅ^ah5z%nVqky�^ah7{9^ajT}�nDo5qT}rbcs�}�opvks�beh!h5s�åm^i}k^iâro5^aopbcfijÄopfÄ^Bç±^i`¡o5fxnps
s/j³á³bchpfxjkç±s/j�o�{kâNfiâTqk`c^aopbcfijTnIfad� ���!���/������� ^ah5sBo5h5^ijTnVdgs/h5hps7}�o5f
jks ê s/j³á³beh5fijTç-s�j�o5n ê vTbcuwvS^ ê ^ih5}�}rbeæNs�hpbcjky�u�fxç-âTqro5^aopbcfijT^i`o5^xnVûrn�è®~Bn!opvks�h5s/âT`eb§u/^aopbcfij�npâNs/s�}-fid� ��������������� bcn)çÅ^ibejk`cz�}rqTs
opf×opvks�beh-u�fiç±âkqko5^9o5befxjT^a`¶âkh5f ê s7npnÄfxj¿h5^ijT}rfiç j³qkç�ãNs/hwn�bcj
opvTs/bch	s/j³á³bchpfxjkç±s/j�o�ì©nps/s�~B}k^aç±bÏ�7�i�iíT{Nà	dgh5bc^����x�i��ï ê s�u/^ij
uwvT^ijkyis�`§^ajT}Tnpu�^aâNs�nÏnpbeç±âk`cz±ã³z-uwvT^ijkyibcjky(opvTsBnps�o�fidÎu/fiç±âkqrå
o5^aopbcfijTn ê vkb§uwv�hps7nVqT`¡o�bcj�s/ä�o5h5^-]_|10¸o5beç±sBdgfihÏo5vks	fxhpy�^ajkb§npç
opv£^9o�^xuwvkbcs/áis7n±opvTs/ç�èÀt;v³qTn�{ ê sS^i}k^iâro2 ��������������� o5fXfijTs
`§^ajT}kn5u/^iâ£sBüThwnDo7{�opvks�j�ophw^aj£nDdgs�h¶o5vks/ç o5f-^ijkfao5vks/h�^ijT}�ç±fijkå
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� beyxqkh5s����%~ ê ^ahw}×hw^9ops7n%^ajT}S^=áis�h5^iyis�yis/jTfiç±s�`cs/jTyaopv£n�^9opå
o5^ibejTs�}3ã³zÔâNfiâkqT`c^aopbcfijTn�bcj3opvTs/bch×jT^9o5beáxs¿`c^ijT}kn5u/^iâ£sX^ad«ops/h
���T{ �����(qkâÖ}k^9o5s�n�è)ó�^iuwvÅu/hpf�npn)h5s/âThps7nVs�jxown)^%âNfiâkqk`§^9o5befxj�è � fxh
opvTs_âTqkhpâNfxnps_fad£u/fiç±âT^ah5b§nVfxj�^iu/hpf�npn®`c^ijT}kn5u/^iâ£s7n/{=bcj�o5vkbcn!âT`efio
ìgfxjk`czrï�{)^a`c`��	��
�� � n�v£^=áis±ã£s�s/jÆnps�o�opf�qkjkbeoDziè�~	áis/hw^ayxs�n%^ijT}
opvTs/bch¶qkj£u�s/hpo5^ibej�o5bes7n¶^ihpsIbcjT}rb§u/^aops7}�ã³z-üT`e`cs�}'u�bch5u/`es7n ê beopv's/hpå
h5fih5ãT^ahwn/è

beopfih-o5vks/bchÅhps/å²^x}k^aâko5^9o5befxj�èØöplmç-ç±bcyihw^aj�o5ø�âNfiâkqk`§^9o5befxjTn±^ah5s
s�ärâNs�u�ops�}ÆopfÐvT^=áxs�^�`cf ê s�h�üTopjks7npn±bcjÆo5vks/bchÅjks ê s/j³á³bchpfxjrå
ç±s/j�o(opvT^ij�âNfiâkqk`§^9o5befxjTnBopvT^aoÄ^ihps�jT^9o5beáxs�o5fËo5vT^9o%s/j³á³bchpfxjrå
ç±s/j�o�è -�s�bej³áis7nDo5bey�^9o5s%vkf ê3ê s�`e`�opvks�beç±ç±beyxh5^ij�o5n	^ihps�^iãk`cs
opf�hps7u�f9áis�h!opvkb§nÏbcjkbeopb§^a`N}rbcn5^i}ká=^ij�o5^ayxsi{�^ajT} ê vks/opvks�h�bcj±opvks�beh
jks ê s�j³á�bch5fijkç±s/j�o)o5vks/z±u/^ihph5z ê beopv±o5vks/ç `cfijkyÄo5s/h5çÀs/æNs7u�o5n
dgh5fiçýopvTs/bch-s�áifx`eqro5befxjT^ah5zÐvkb§nDo5fih5zSâThps7u�s�}kbejky�opvTs'o5h5^ijTnVdgs/h7è
lmjÐ^i}k}rbeopbcfij�opf'ükopjTs�n5n ê s±^a`§nVf�fiãTnps/h5áis�yis/jTfiç±s�`cs/jTyaopv�{�^
âkvks�jkfaoDz³âkb§u%o5h5^ib¡o ê vkb§uwv ê s�s�ärâNs�u�o	opf�ãNs-nps/`cs�u�opbcáis/`cz�jks/qrå
ophw^a`¶^inÄd©^ih�^inÄo5vksË}rbeæNs�hps�jTu�s7n%ãNs�o ê s/s/jÐfxqkh�`§^ajT}kn5u/^iâ£s7nÄbcn
u�fxjTu�s�hpjTs�}ÎèÔt;vTbcnÅá9^ihpb§^aãk`cs�opv³qTn'nVqkã£nDo5b¡o5qrops7nÅdgfih±o5vks×h5fi`cs
âk`§^=zis7}Ëã³z�ãT^xu�o5s/h5bc^i`Önpb��/s%bcj�t®hw^=á�b§n5^ajkf�s�o	^a`Òè

� CÎÜkRIÝ�Y	U
-Ss¸nVopq£}rbes7}Øo5vks¸s�æÖs�u�o5nÐfad�^i}k^iâro5^aopbcfij\^ajT}÷vkbcnVopfxhpz�ã³z
s/áxfi`cá³bejky·â£fxâkqk`§^9o5befxjTn�bejÉfijksSfad�opvkh5s/sÐ}rb§nDo5bej£u�o×s/j³á³bchpfxjrå
ç±s/j�o5n�è�����bcn�opvTsËnDow^ajT}T^ahw}Ð`c^ijT}kn5u/^aâNs�qTnps�}ÐbcjXç±fxnVo�s/ä³å
âNs/h5beç±s/j�own%opfiå²}T^9ops×ì²à	dghpb§^¿�7�i�i��ïBhps ê ^ih5}rbcjky�^�o5fao5^i`�fid	ò��
}rbeæNs�hps�j�o_o ê faå)^aj£}ÅopvThps�s�å²bejkâTqro�`efxyib§u/^a`NfiâNs/hw^9o5befxjTn¶fijËhw^ajkå
}rfxçÀj³qkç�ã£s�h5n�è -Ss	npâk`cb¡oÏo5vks�npsI`cfiyxbcu�^a`kfxâ£s�h5^aopbcfijTn!bcj�opf%o ê f
fihpopvTfiyifxjT^a`�nps�own ê vkb§uwv�^ah5s%qTnps�}�opf'}rs�üTjTs�opvTs�`c^ijT}kn5u/^iâ£s7n���÷^ajT}������=è -�s�ops�nVo�o5vks�npbeyxjkb¡üNu/^aj£u�s�fadÄvkb§nDo5fih5z·^ijT}
^i}T^aârow^9opbcfijSbcj�o5h5^ijTnDdgs�h5n�������� � ì©npbcç-bc`§^ah%`§^ajT}kn5u/^iâ£s7n5ï(^xn
ê s/`c`x^in�� � ��� � ìgophw^ajTnVdgs/h�opf	^	}rbcn5npbeç±bc`c^ih�fijks=ï�è®lmj%s�^iuwv%s/ä³å
âNs/h5beç±s/j�o7{ ê s-s/áxfi`cáis�s/bcyiv�oÄnps/â£^ahw^9ops�â£fxâkqk`§^9o5befxjTn(bej�opvks�beh
s/j³á³bchpfxjkç±s/j�o�fadÄfih5beyxbej¸qkj�o5be`	opvks�z¹^ihps ê s/`c`	^i}T^aâro5s�}Î{�^9d«å
ops�h ê vkbcuwv�opvks(s/j�opbch5sBâNfiâkqT`c^aopbcfijTn_^ah5sBu/`efxjks�}±ü£áis�åÒdgfi`§}�^ijT}
âkh5fiâT^iyx^aops�}�bcj×o5vks/bch(ophw^ajTnVdgs/h(`§^ajT}kn5u/^iâ£sxèÄð(s�jkfiç±s-`es�jkyao5v
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� beyxqkh5s	�!��lmç-â£^iu�o¶fijÅç±s�^xnVqkh5s�}�üko5jks�n5nÏfidÖüTáis	u/`efxjks�}-âNfiârå
qk`§^9o5befxjTn%^9d«o5s/h%h5s�å²bejTnps/hpopbcfij�bej�opf�o5vks/bch �#" ���!��' ��� `c^ijT}kn5u/^iâ£sxè
lmj¹opvkb§n±h5s�åÒophw^ajTnVdgs/hÅu�fxj�oph5fi`Ò{�jkf¿^i}T^aârow^9opbcfij·fru/u�qTh5n ê vkbc`cs
opvTs%fih5beyxbejT^i`Nükopjks7npnIbcn;h5s�u/f9áis/h5s�}�ã�z ���������)è

^aj£}ÅâT^ahw^aç±s/ops/hwn)h5s,	Ts7u�o5bejky�opvks(^=áis/hw^ayxs_ükopjks7npn�fadÎo5vks	âNfiârå
qk`§^9o5befxjTn�^ihps�ç±s�^xnVqThps7}-^ao�á9^ah5befxqTnÏnVo5^iyis�n�}rqkh5bejky�s/áifx`eqkopbcfij
bcjËo5vksÄjks ê s�j³á�bch5fijkç±s/j�o7{�bcj�fihw}rs/h¶opf±ãNsÄu/fiç±âT^ihps7}±opf-opvTs
á9^a`cqks�n�^ao�opvksÄo5beç±s%fid�opvTsÄophw^ajTnVdgs/h7è
t�f�^in5u�s�hVow^abcj�opvT^aoÄopvks±fiã£nVs�hpáxs�}�s/æNs7u�o5n%^ihps�jkfao%}rqks-o5f

âNs�u�qT`eb§^ah5b¡o5bes7n;fad®opvks%`§^ajT}Tnpu�^aâNs�n ê s%u/fijTnVoph5qTu�o5s�}Î{ ê s%uwvks�uwû
opv£^9o$���Ï{%����^ajT}&� � ^ihps�s�#�qT^a`c`ez�uwvT^i`e`cs/jkyxbejTyTèBt;vTs�u�fxç-å
âT^ihpb§nVfxj�fad�öp^ ê ^ahw}¸h5^aops�n5øÔì<^Æç±s7^inpqkhps�hps 	Ts�u�opbcjky·ükopjks7npn
bcjxo5hpfr}rq£u�s�}ÐãNs/`cf ê ïBdgfih�â£fxâkqk`§^9o5befxjTn�^i}T^aâro5bejky�o5f�� � {'� �
^aj£}(����}rs/âkb§u�o5s�}�bcj � bcyTèÎ�%npvkf ê n_opvT^ao�opvkb§n�b§n�nVf£è� fih  ��������������� ^xnIdgfxhÄãT^iu�ops/h5b§^k{Ö^=áis/hw^ayxsÄükopjTs�n5n(u�^aj×q£nVqrå
^a`c`cz�ã£s	ç-s7^inpqkh5s�}�}kbeh5s�u�op`cz�^aj£}�q£nVs7}�^xn)^aj±bej£}rbcu�^9o5fih)fadNopvTs
s�ä³o5s/j�o(fid¶^i}T^aârow^9opbcfij�è�õIs/h5si{ ê s-vT^i}×opf'dgfih5yif�o5vkb§n(}kbeh5s�u�o
^aâTâkhpf�^iuwv×ãNs�u�^aqTnps�opvks-üko5jks�n5n(fad�o5vks�ophw^ajTnVdgs/h5hps7}×âNfiâkqT`c^aå
opbcfijËbcn¶jkfao ê s�`e`Nhps 	Ts�u�ops7}±bejÅo5vks(ç-s7^inpqkh5s/ç±s/j�o5nÏhpbcyiv�o¶^ad«ops/hopvTsIophw^aj£nDdgs�h�{�nVbcç±âk`ez±ãNs�u�^aqTnps�opvTs �1� �����×npfad«o ê ^ah5s;u�^ajkjTfao�{
^9o%âkh5s�nps/j�o7{�^iu/u/qkhw^9ops�`ez�ç±fijTb¡o5fih%^Ëyxs/jkfxç±s!� nBâNs/hpdgfih5çÅ^ajTu/s
bcjË^�jks ê s/j³á³bchpfxjkç±s/j�o�qkj�opbc`Ö^9o¶`cs�^xnDo_fijksBhps�âk`cbcu�^9opbcfij�u/zru�`cs
vT^xnIãNs/s/j�u�fiç±âk`cs�o5s�}Îè(~	nB^Ëu�fxjTnps$#�qks/j£u�si{Topvks-^=áis�h5^iyis(ükoVå
jks7npn_b§n¶bcjTu/fih5hps7u�op`cz±ç±s�^inpqkh5s�}±dgfxh�^�dgs ê v³qkjT}rh5s�}ËqkâÖ}k^9o5s�n*)
ì©nps/s � beyxqkhpsÐ�iï�èÀt;vkb§nËç±s7^inpqkhps�ç±s/j�o's�hph5fih�çÅ^xnVûrnË^x}k^aâkå
opbcáisBs/áxs/j�o5n¶fru/u�qThph5bejTy�s�^ihp`cz-^ad«ops�h�o5h5^ijTnDdgs�h_^ijT}�^xn¶^�u�fij£nVs/å
#�qks/j£u�s ê fxqk`§}�nps/áxs/h5s/`cz�u�fxç-âThpfxç-b§nps	o5vks�^ajT^i`ezrnpbcn�è
lmjTnDo5s�^x}Î{ ê s�nDo5qT}rz¿o5vks �#+1��"-,." ���/) {¶^Sá9^ah5b§^aãk`cs�u/`ef�nVs�`ez

h5s/`§^9ops7}�opf�^=áis�h5^iyisÄüko5jks�n5n�è�t;vks±^ ê ^ih5}�hw^9o5s0/ ��
1� ì32NïBfid�^
âNfiâkqk`§^9o5befxj02�bcj�^-`c^ijT}kn5u/^aâNs��¹bcnI}ks�üTjks7}�^in

/ ��
� ì42Nï6587
�

�#��
��:9 � ì32Öï<;

ê vks�hps 9 � ì32Öï�b§n�opvTs;dgh5^xu�opbcfij�fadÖu�h5s�^9o5qkh5s�n�bej$2-opvT^aoÏâ£s�hVdgfxhpç
o5^xnVû>=�{�^ijT}�opvTs-u/f�s@?�u�bcs/j�o5n$�	��
�� ^ihps�qkjkbeoDz�dgfihBo5^xnVûrn	opvT^ao
^ah5s_hps ê ^ih5}rs7}Äbej-`§^ajT}kn5u/^iâ£sA�I{x^ajT} �/s/h5fBdgfih)^a`c`³faopvTs/h�o5^xnVûrn�è
~	nIfiâkâNfxnps�}'opf�^=áxs/hw^ayxs	ç±s�^xnVqkh5s�}Ëüko5jks�n5n/{kopvks�^ ê ^ahw}�hw^9o5s
b§n;jkfao	npbeyxjkbeü£u/^ijxo5`ez'^9æÖs�u�o5s�}'ã³z�opvTs�u�`cfijkbcjky±fiâNs/hw^9o5befxj�è

� fi`c`cf ê bejky±t®h5^=á³b§np^ijkf�s�oI^i`<è�ìD�7�i���iï�{ ê sBâT`efio_o5vks ,!)@" �CB )D,
ìgfxh-^x}k^aâkops�}£ï�á9^a`cqks�fad�o5vks�uwvT^ahw^iu�ops/h5b§nDo5bcuÅáxs/hwnVq£n%opvTs ��'1E

F*G ���%�!���Î�%�� /�m�x°D���I���( �°DÑ����m°V /°m	�x�����D�Ö�� /�¡�����B���k�� ��D�w�DH=�5�=�5°m
���k�x /�D��°D�w�i°D�w�m�w�9�D���D´x�I�*�i�w�w�x�D�����Å���® ��� ��=�5°V /¯7�	���JI�KÄ���x�²�m°D���5Ç
�D���7�x�_�r�5°_�¡���x���a�¡�x�³ /�N���±�D´��	�r�7�x���¡ /�D�����£º¶È¹�Òi������ /�Ö¯7�5���5°V ��D�¡���
�V �Â7�w��L�ÇNMOK(�x�k�� ��D�w�wº



0

0.5

1

1.5

2

0 0.5 1 1.5 2

D
er

iv
ed

Ancestral

Adaptation

0

0.5

1

1.5

2

0 0.5 1 1.5 2

D
er

iv
ed

Ancestral

History

0

0.5

1

1.5

2

0 0.5 1 1.5 2

D
er

iv
ed

Ancestral

Chance

� beyxqkh5sËî�ÅéBs/h5beáxs�}Ðáis�h5npqTn�^ajTu/s�nVophw^a`Ïá9^a`cqks7n�fadIv³z³âNfaopvTs�oVå
b§u/^a`Ïophw^abeo5n�{�opvTsÅs/áifx`eqkopbcfijSfad ê vkbcuwvÐb§n�uwvkbcs,	TzS}rs�o5s/h5ç±bejks7}
ã³zX^i}k^iâro5^aopbcfijÉìg`cs�d«oÅâT^ajTs/`«ï�{�vTbcnVopfxhpzZìgç±b§}k}r`cs�âT^ajTs/`«ï�^ijT}
uwvT^ijTu�sÆì©hpbcyiv�o�âT^ajks�`§ï�è��	faops�opvT^aoËo5vks�s/æNs7u�ownËfid�uwvT^ajTu/s
^ah5sB}ks/ç±fijTnVophw^9o5s�}±dgfxh_^�nVs/o_fid�u�`cfijks7n�fid®^�npbcjkyi`csB^ijTu�s7nDo5h5^i`
yis�jkfaoDz³âNsi{ ê vks�hps7^in!^i}T^aârow^9opbcfij�^ajT}�vkb§nDo5fih5z�^ah5s�bc`e`cqTnVophw^9ops7}
dgfih%nps/áxs/hw^a`�bcjT}rs�â£s�jT}rs�jxo�^ijTu�s7nDo5fihwn/è%~B}k^aâro5s�}�dghpfxç t�hw^=á�å
b§np^ijkf±s�oI^a`ÒèIìD�7�i�x�xï�è

��) + � " ��� fxjks%^9o;opvksÄo5beç±s%fid�ophw^aj£nDdgs�h�{rbcj�fihw}rs/h_opfÅnVopqT}kz�opvTs
s�æÖs�u�o5n�fadTuwvT^ijTu�sx{�vkb§nVopfih5zB^ijT}%^i}T^aârow^9opbcfijÄfxjÄopvks¶s/áifx`eqkopbcfij
fad)^-â£fxâkqk`§^9o5befxj � n�uwv£^ahw^iu�o5s/h5bcnVopb§u/n(ì©nps/s � bcyTèkî�ï�è
óÏbcyiv�o�â£fxâkqk`§^9o5befxjTn ê s�hps�s/áifx`eáxs�}¸dgfxh×���k{ �����¿qkâÖ}k^9o5s�n�bcj
s�^xuwv�fad�opvksÐ`§^ajT}kn5u/^iâ£s7n(� � { ���\^ajT} ���_{Ä^ajT}½u�`cfijks7}��aè
lmj¹ã£fiopv·ophw^ajTnVdgs/h±s�ärâNs/h5beç±s�jxown/{_u�`cfijks7}ÆâNfiâTqk`c^aopbcfijTn ê s/h5s
âkh5fiâT^iyx^aops�} dgfxhÉ^ij ^i}T}rb¡o5befxjT^a`¹� �T{ ����� qkâÖ}k^aops�n½fad·hps/å
^i}T^aârow^9opbcfij�è
t;vks%hps�`c^aopbcáis%u�fxj�oph5beãkqkopbcfijTn;fid!^x}k^aârow^9o5befxj�{kvkb§nDo5fih5zi{k^ijT}

uwvT^ijTu�s¿o5f�o5vks·s�áifx`eqro5befxj�fadÅo5h5^ib¡own�npqTuwv÷^in×ükopjTs�n5n�^ijT}
yis�jkfiç±s�`cs/jkyiopvÅu/^ij±ã£s	}kbcnps/j�o5^ijkyi`cs�}-ã³z�nVopq£}rz³bejkyÄo5vksIá9^ah5beå
^aj£u�s±fad_opvksËhps7nVâNs�u�opbcáis±fiãTnps/h5á9^aãk`csièÅ~¼jTs�nVops�}Ð^ijkf9á9^�ì<nVs�s
�³fxû=^i`r^ajT}���fivk`ed®�7�i���iïÎb§n�qTnps�}%o5f%}rs�o5s/h5ç-bcjks ê vT^9o!dghw^iu�opbcfij
fad®opvksÄá9^ah5b§^ajTu/s-ì<^9d«ops�h�s/áxfi`cqropbcfij£ï¶npvkfiqk`§}'ã£s%^9opoph5beãTqrops7}�o5f
opvTs(s�`es�ç±s/j�o5n;fid®vkb§nDo5fih5z�^ajT}'uwvT^aj£u�siè)t;vks%u/fij�oph5beãTqropbcfij'fad
^i}T^aârow^9opbcfijÆbcn-fiãko5^abcjks7}¿dgh5fiçLopvks�^=áxs/hw^ayis�}kb¡æÖs/h5s/jTu/s'ãNs�å
o ê s/s/j�}rs�hpbcáis7}Ëá9^a`cqks7n�^ajT}�^aj£u�s�nVophw^a`Öá9^a`cqks7n/è
~ ê ^ahw}%h5^aops_^ajT}�yis/jTfiç±s�`cs/jkyiopv�dgfih�s�^iuwv�â£fxâkqk`§^9opbcfij-^ah5s

n5^aç±âk`cs�}±f9áis�hÏ^%hw^ajkyxs_fid�î��%qkâÖ}k^aops�n�s/áxs/h5zË�i{ �����(qkâN}T^9ops7n/è
t;vks	npâkh5s�^x} ê beopvTbejÅo5vks�nps	n5^aç±âk`cs�n�bcn�qTnVs7}Å^in!o5vksIç±s�^xnVqThps/åç±s/j�o±s/h5hpfxh�èSt;vkbcn-}rf³s�n-jkfio�h5s,	Ts7u�o�opvks�bej�o5h5^aåÒâNfiâkqT`c^aopbcfij
npâkhps7^i}Ðfid�opvks'âT^ahw^aç±s�o5s/h�qkjT}rs�h-u/fijTnpbc}ks/hw^9opbcfij�{®ãkqko�fijT`ez
opvTs/bch×jT^9o5qkhw^a`�npvkfihpoVåÒopbcç±sSá9^ihpb§^aãkbc`cb¡oDzxè |!fxâkqk`§^9o5befxjTn'opvT^ao
vT^x}Æ^ ê ^ahw}¿h5^aops7n�`cs�n5n�opvT^ij �Tè ���x�Xì<^in-ç±s�^xnVqkh5s�}Xbej·opvks�beh
fi`§}%`§^ajT}Tnpu�^aâNs�nwïÎ^9o�o5vks¶opbcç-s¶fadro5vksÏo5h5^ijTnDdgs�h�{ ê s/h5sÏs�äku�`cqT}rs7}
dgh5fiç\opvks(^ajT^i`ezrnpbcn��aè � fxhÏo5vksIo5h5^ijTnDdgs�h��<��� ���Ï{xo ê f�fiqro_fad
s/bcyiv�o	nps�ownIfadÏu/`efxjks�n ê s/h5s%s�äku/`eqT}ks�}Î{ ê vkbe`cs�fxjk`ez'fijks�nps�oBfad
u�`cfijTs�n ê ^in�s�äku�`cqT}rs7}Ðdgfih�opvksËophw^ajTnVdgs/h �6�#� � � è	�	fijks'fad
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� beyxqkh5s�� �!~ ê ^ih5}Ëh5^aops7n(ìgopfxâ£ï_^ajT}'^=áis/hw^ayxsIyis�jkfiç±s(`es�jkyao5v
ìgãNfaopopfxçÅï¶dgfxh;â£fxâkqk`§^9opbcfij£n_ophw^ajTnVdgs/h5hps7}±dgh5fiç `§^ajT}Tnpu�^aâNs$� �
^aj£} � � opf-`c^ijT}kn5u/^aâNs � � �!á9^a`cqks�n_^9oÄ� �T{ �����ÄqkâÖ}k^aops�n;^ad«ops/h
opvTs×ophw^aj£nDdgs�hËâk`cfaopops�}½^ay�^abcjTnDo'á=^i`eqTs�nË^aoËo5vks×o5beç±sSfad%opvTs
ophw^aj£nDdgs�h�è)ù�b§}k}r`cs%âT^ajTs/`§n�nVvkf ê opvks�� jkfxjrå²^ ê ^ahw}Åhw^9o5s!�cè

opvTs�s�äku/`eqT}ks�}�âNfiâkqk`§^9o5befxjTn	^aoVow^abcjks�}×^Ë}rs/h5beáxs�}�^ ê ^ahw}'hw^9o5s
npbeyxjkb¡üNu/^aj�o5`ezÅ^aãNf9áis �kè ���x��^9d«ops�h_ophw^ajTnVdgs/h;^ajT}�âkhpfxâT^ay�^9o5befxj�è
t;vks'`ef ê s�nVo�h5s�u�fxh5}ks�}¿}rs�hpbcáis7}¿^ ê ^ih5}Shw^9opsËdgfih-^aj³zÐfad�opvTs
fao5vks/h�âNfiâTqk`c^aopbcfijTn ê ^in ��� �iî � ��� ���rè

!¸C�U³ÞBEmÜkU
-SsËdgfxqkjT}¿o5vT^9o±^i}k^iâro5^aopbcfijXb§n�opvks�}rfiç±bcjT^aj�o±u�fiç±âNfijks�j�o
fad�s/áxfi`cqropbcfijT^ihpzÅuwvT^ijkyis7n_fad�üTopjks7npn;bcj  ���!���/������� {£ç-bch5hpfxhpbcjky
opvTs%hps7nVqk`eo5n_fid�t®h5^=á³b§np^ijkf�s/o�^i`<è)fxãro5^ibejTs�}Ëdgfih	þ�ÿ ������� è¶t;vkbcn
u/^ijÐã£s�nps/s�jSs�áis�j ê beopvTfiqro�nVo5^aopb§nDo5bcu�^a`�^ijT^a`czrnVb§nÄã³z×jkfao5bejTy
opv£^9o_opvksÄ^ ê ^ih5}-hw^9o5s�nÏbcj � bcyTè���^ihpsBu�fij£nVb§nDo5s/j�op`cz±vkbcyivks�h¶^9d«å
ops�h�^i}T^aârow^9opbcfijSo5f×^�jks ê `§^ajT}kn5u/^iâ£s±o5vT^ajÐqkâNfijÐo5h5^ijTnVdgs/h7{
bcjT}rs/âNs/j£}rs/j�op`cz�dgh5fiç ê vks�o5vks/h;o5vks(ophw^ajTnVdgs/h�`§^ajT}Tnpu�^aâNs�n;^ah5s
npbeç±bc`c^ih	o5f�opvTs-^ijTu�s7nDo5h5^i`�fijTs�fih(jkfao7èÄð(s�jkfiç±s�`es�jkyao5v�}rb§}
jkfio!uwvT^ijkyis;npbeyxjkb¡üNu/^aj�o5`ez%^in!^Bhps7nVqT`¡o!fadNhps/å²^x}k^aârow^9o5befxj�{9u�fijkå
üTh5ç±bejkyÄo5vT^9o�opvkb§n)o5h5^ib¡o�b§nÏnps/`cs�u�opbcáis/`cz�jTs/qro5h5^i`<è)|Ï`cfaopopbcjkyÄopvTs
h5s/`§^9opbcáisIu/fij�oph5bcãkqropbcfij£n)fad�^i}T^aârow^9opbcfij�{xuwvT^ijTu�sx{x^aj£}±vkbcnVopfxhpz
^in;^�dgqkjTu�opbcfij�fad®opbcç±s±ì � beyxqkhps7nI�r{��ï�h5s/áxs�^i`cn�opvT^aoI^i}k^iâro5^aå
opbcfij�fad�üko5jks�n5n;bcn�^i` ê ^=zrn_ç-fxhps(bcç-âNfihpo5^ij�o_o5vT^aj�uwvT^ijTu�sxè!l²ob§n_}kfiç±bej£^9ops7}Åã³zÅvkb§nDo5fih5z±^ao¶ü£h5nVo�{³ãkqro;qk`eopbcçÅ^9ops�`ezÅãNs�u/fiç±s�n
opvTsËâkh5bej£u�bcâT^a`_u�fiç±âNfijks�j�o�fadIs�áifx`eqro5befxjT^ah5z�uwvT^ijkyisxèS]¶fijkå
áis�h5nps/`czi{Ïuwv£^ajTu/s�^ijT}Xvkb§nVopfih5z ê s/h5s'}rfxç-bcjT^ijxo±bcjÆo5vks's�áifiå
`cqropbcfij½fad�yis�jkfiç±s�`es�jkyao5v�è¼t;vkbcn�bcjT}rb§u/^aops�nËopv£^9o�yis/jTfiç±s
`cs/jkyiopv�bcjT}rs�s�}�}rf³s�n(jkfao%}rb§npu/hpbcç±bej£^9ops-ãNs�o ê s/s/j�opvks±}rbeæNs�hVå
s/j�o�`§^aj£}knpu�^aâNs�n�{�bÒè sxèe{�o5vT^9o�o5vksË^iç-fxqkj�o�fad�bcjrdgfih5çÅ^9opbcfijÐbcj
opvTs%s/j³á³beh5fijkç±s�jxown_bcnInpbcç-bc`§^ah7è
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� beyxqkh5s��!�Æ]¶fij�o5hpbcãkqro5befxjTn�fid�^i}k^iâro5^aopbcfijØìg`cbcjks�nwï�{BvkbcnVopfxhpz
ì©}T^inpvks�nwï;^ajT}�uwvT^ijTu�sÅì<}k^inpvråm}rfaopops�}£ï¶opfÅá9^ah5bc^ijTu�sÄbcj�^ ê ^ih5}
hw^9ops'ì«opfxâ£ï�{ÎjTfijråm^ ê ^ih5}'hw^9ops�ìgç±b§}k}r`cs7ïB^ajT}�yxs/jkfxç±s�`es�jkyao5v
ìgãNfaopopfxçÅï(bcjSâ£fxâkqk`§^9opbcfij£n(ophw^ajTnVdgs/h5hps7}�dgh5fiç `§^ajT}Tnpu�^aâNs ���
ìg`cs�d«o�ï�^aj£}(� � ì©hpbcyiv�o�ïÏo5f±`c^ijT}kn5u/^aâNs�� � è

t;vksB^x}k^aârow^9o5befxj�s�æÖs�u�o5n¶fijË^ ê ^ahw}-h5^aops	^ijT} � jkfijråm^ ê ^ahw} �
hw^9opsSì«o5vks�h5^aops'^ao ê vkb§uwvXow^inpûrn�^ihps'â£s�hVdgfxhpç±s�} ê vkbcuwv¹^ah5s
' ��� hps ê ^ih5}ks�}Åbcj�opvksÄ`§^ajT}kn5u/^iâ£s=ï¶ç-f�nDo5`ez±ow^aûxs(âT`c^xu�s(bej�opvTs
üThwnDo±�i{ ������qkâÖ}k^aops�nÅì<nVs�s � bcyiqkh5s�n%�k{ ��ï�è�~Id«ops�hÅ� �k{ �����Åqkârå
}k^aops�n�o5vks�^ ê ^ahw}Ðhw^9ops7n�fidIopvTsËo5h5^ijTnDdgs�hph5s�}Æu�`cfijks7n�}rfSjkfio
}rbeæNs�h�npbeyxjkbeü£u/^ijxo5`ez�dghpfxç o5vksË^ ê ^ahw}�hw^9o5s�n%fid�â£fxâkqk`§^9opbcfij£n
opv£^9o¶s�áifx`eáxs�} ,!) '��#B�� bcj�`c^ijT}kn5u/^iâ£s � � dgfih;���T{ ����� � ���k{ �����
qkâÖ}k^9o5s�n�{kbcjT}rb§u/^9o5bejTy±u/fij³áis�hpyxs/j�o;s/áifx`eqkopbcfij�è
�Ifao5s�opvT^ao�opvTs�}rfiç±bcjT^aj£u�s�fad%^i}T^aârow^9opbcfijZ^ijT}¹vkbcnVopfxhpz

f9áis�h�uwvT^ijTu�s�^9d«o5s/h�� �T{ ������qkâÖ}k^9o5s�n-b§n-nVo5^aopb§nDo5bcu�^a`c`ezÐvkbcyivT`ez
npbeyxjkb¡üNu/^aj�o�ì©nps/s�u�fijkü£}rs/j£u�s�`ebcç±b¡own�bcj � bcyiqThps�òaï�{ ê vks/h5s�^xn
opvTs¶}rfxç-bcjT^ijTu�s¶fadT^i}T^aârow^9opbcfij%f9áxs/h�vTbcnVopfxhpz(bcn®jkfio�è®t;vTs¶npbeyiå
jkbeü£u/^ijTu�sÄfid�opvTbcn�}rfxç±bejT^ijTu�s%npvkfiqT`c}'ã£s%^xnpu/s/hpo5^abcjks7}�bcj�s/ä³å
âNs/h5beç±s/j�own!bej ê vkb§uwv-opvks�âNs/h5befr}�fadÎ^i}k^iâro5^aopbcfij�bcn)s/ä³ops/j£}rs�}Îè

P�Ý�@	ßÎEpÞ	U³ADÝ¶@	UÐ?)@	Y��ÆÞIÜrEVÝ;Ý��
-SsBvT^=áxsIdgfxqkjT}Åo5vT^9o�âNfiâkqT`c^aopbcfijTn¶fad� ���!���/������� âkh5fiâT^iyx^9o5s�}
ê beopvkbcj'^ij'^ahpopbeü£u/bc^i` ê fih5`c}Ëu�h5s�^9o5s�}Åã³z-opvTs �1� ������npfad«o ê ^ah5s
^ah5s�^iãk`es�opf¹^i}k^iâroËo5f·^¿jks ê s/j³á³bchpfxjkç±s/j�oËs/áxs/j¸o5vkfiqkyxv
opvTs/zÐ^ah5s±^i`eh5s�^x}rz ê s/`c`�^i}T^aâro5s�}�opf�^ijkfao5vks/h%s�j³á�bch5fijkç±s/j�o7{
^aj£}�s�áis/jSbed_o5vksÅjks ê `§^ajT}kn5u/^iâ£s±b§n%fihpopvTfiyifxjT^a`®opf�o5vksÅfi`§}
fijTs'bcjÆo5s/h5çÅn�fidBh5s ê ^ahw}rs�}Xã£s�vT^=á³befxh�èXt;vks�üko5jks�n5n±fadBfihpå
yx^ijkb§nVçÅnÄbcjÐopvks�jTs ê `c^ijT}kn5u/^aâNs�u�fxj�opbcj�qTs�n(opf�ã£s�nVoph5fijkyx`ez
bcj
	Tqks�jTu�s7}Åã³z�o5vks/bch�vTbcnVopfxhpz-bej�opvksBfi`§}Å`c^ijT}kn5u/^iâ£sx{xç±fih5s	npf
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� beyxqkh5s �1�Bó)ärâT^ijT}rs7}�á³bes ê fad�opvks±s�^ihp`cz�vkb§nDo5fih5zÐìgopvks-üThwnVo
�i{ ������qkâÖ}k^aops�nwï_fad!^i}k^iâro5^aopbcfij�nVvTf ê jËbcj � bcyiqkh5s��rè)~ ê ^ahw}
hw^9ops7n�^ijT}Xyxs/jkfxç-sË`es�jkyao5vTn�dgfih�qTâN}k^aops7n�s7^ah5`ebcs/h�opvT^ij·�����
qkâÖ}k^9o5s�nÅçÅ^=zXãNs×^9æÖs�u�ops7}·ã³zÆopvks�o5h5^ijTnDdgs�h×ì©^i`¡o5vkfiqkyxv·jTf
`cfijky-ops�hpçôs�æÖs�u�own�âNs/hwnVb§nDo�ï�è

opv£^ajXbcjÐopvks'ãT^iu�ops�hpb§^a`¶s�ärâ£s�hpbcç±s/j�o5n ê b¡o5v¹þ�ÿ �"����� h5s�dgs/h5h5s�}
opf±^aãNf9áisx{�^ijT}±o5vkbcn_bcj
	Tqks�jTu�s%}rf³s7n�jkfio;^iâkâNs�^ah¶opf±}rs7u�h5s�^inps
^9d«o5s/h�� �k{ �����±qkâÖ}k^9o5s�n�è	õIf ê s/áxs/h7{kopvTs�s�æÖs�u�oBfid�^i}k^iâro5^aopbcfij
ê ^in�nVopbc`e`xbej£u�h5s�^inpbcjky ê vks/j%s7^iuwvÄfad³opvTsÏs�ärâNs/h5beç±s/j�own ê ^inÖo5s/hpå
ç±bej£^9ops7}ÎèÏt;vkb§n¶npqkyxyis�nVo5n�opv£^9o_dgfi`c`ef ê å²qkâ�s/ä³âNs/h5bcç-s�j�o5n ê b¡o5v
`cfijkyxs/hI^i}T^aârow^9opbcfij�bcj�opvks�ophw^ajTnVdgs/hIs�j³á�bch5fijkç±s/j�oIç±bcyiv�o	ãNs
h5s$#�qkbchps7}(opf	u/fiç±âk`cs�ops�`ez%^xnpnps�n5nÖopvTs�bcj
	Tqks�jTu�s¶fadT^i}T^aârow^9opbcfij�è
~	n�^%nVbcyijkbeü£u�^aj�o)âT^ahpoÏfadNopvksI^x}k^aâko5^9o5befxj ê ^in�dgfxqkjT}-o5fÄo5^aûxs
âk`§^iu/sÏbej�opvks�üThwnDo_�i{ �����;qTâN}k^aops7n®^ad«ops/h�opvks�ophw^ajTnVdgs/h7{=b¡o�bcn®bcç�å
âNs/hw^9opbcáis_o5f(h5s/âNs�^ao)opvks7nVs�s/ärâ£s�hpbcç±s/j�o5n)nVopqT}kz�bcjkyÄo5vksI^iu�opqT^i`
^=áis�h5^iyisÅüTopjks7npnÅfid	o5vks�â£fxâkqk`§^9opbcfij¹bcjTnDo5s�^x}Æfid	opvTs×^ ê ^ih5}
hw^9opsx{k^ajT}'áis�hpbedgz±opvTs%âkhps7nVs�j�o;h5s�npqk`eo5n�è)ó)ärâ£s�hpbcç±s/j�o5n;fid�o5vkbcn
jT^aopqkh5s ê beopv¹^aj·qkâN}T^9ops7}Æáxs/hwnVbcfijÆfad �1� �����Ô^ihps'âk`§^ajkjks7}
dgfih;o5vks%jks7^ah;dgqro5qkhps�ì �³ç±b¡o5v×^ajT} -Ð^ayis�jT^i^ihI�������xï�è
t;vksÅvkbcyivÐnVâNs/s7}�fid_^x}k^aârow^9o5befxj�âNfxnVo%ophw^ajTnVdgs/hÄbcjT}rb§u/^aops�n

opv£^9oBâNfiâTqk`c^aopbcfijTnB^ah5s�^aãT`es%o5f'uwvT^ijkyis�opvks�o5^inpûrn�o5vks/z�â£s�hVå
dgfih5ç�{a^ajT}�nVf(^in�beo ê s/h5s�h5s�^ihphw^ajkyxs!opvks�beh!ç±s�ow^aãNfi`cbcnpç ê vkb§uwv
âkh5f9á³bc}rs7n;opvTs�s/jTs/h5yiz�dgfxhIo5vks/bch	h5s/âk`cb§u/^9o5befxj�{Tã³z�nVbcç±âk`cs�ç�qrå
o5^aopbcfijTnÏfijk`cziè!t;vkb§nÏnVqTyiyis7nDown�opvT^ao�{³^a`eopvkfxqkyiv�opvTsIfih5yx^ijkbcnpçÅn
ê s/h5s�vkbcyivk`cz�^i}k^iârops7}�o5fËo5vks/bchBj£^9opbcáis-`§^ajT}kn5u/^iâ£sx{Nopvks�z�hps/å
o5^ibejTs�}¿^×npbeyxjkbeü£u/^ijxo�^iç±fiqkj�o�fid;âT`c^xnDo5bcu/b¡oDz ê vkbcuwvX^i`e`cf ê s�}
opvTs/ç opf�opvThpbcáisÅbcjXuwvT^ajTyis�}�s/j³á³bchpfxjkç±s/j�o5n ê beopvkfxqro�ç�qTuwv
s�æÖfihpo�è!t;vks�âk`§^inVopb§u�beoDz�fidÎyis/jTs�n!bcjÅç-fx`es7u�qk`§^ah)ãTbefx`efxyiz�b§n!opvTs
npqkã��Ds�u�oIfad!ç�qTuwv�}rb§n5u�qTn5nVbcfijÐì©nps/sx{ksiè yTèc{	�Bbc^±s/o	^a`Ò{����x�x�iï¶bcj
âT^ihVo5bcu/qk`c^ih ê beopv�o5vks�^x}ráis�jxoBfad ê vkfx`es�yxs/jkfxç±s�n�bcj�opvTs�^ayxs
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