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

2436587:9(;=<
>�?+<A@B?C3(76DE<GF

HJI(KML�NPO:QRI(STOVU+W4X�U+QRKZY[O:I6N]\E^(_`I(S[^(Iba[cJSZ_`deI6N:fP_`Ohg,X�Ubi`i`I(jbI�klU+SMmEUbSla
n Upo)IqNJ\=OPN:IqIqOpaMkAUbSZm[UbSsrtX]u(vxwby�zJaMcJ{

|~}��=�+�T�e�b�E�b�C�T�=�e��}��E�b��}��T�l}��b�

���~�(�(���M�+�b��� Y[i`O:_`K[i�L(gTI6N�UbS[i`_�S[I,jbL+QRI(f�N:I(K[N:I(fPIqS=O�UbS[I!UCW]O:�[I!QRU+f�O�KBUbK[Y[�
i�LCN�W8UCN:QRf�U+W SZI6O¡o)UCN:¢eIpm,jCN:UbY[K£^(UbQRQ¤YZS[_�^(LCO:_`UbS!UbS,O:�[I�¥¡STO:IqN:S[IqOVO:U=mZL(gT¦Er
I
�ZL�dbIJ§BI(I(SsN:YZS[SZ_`SZj¤L�fPI6N:deIqNVW8UCN]L�¨[N:f�OP�hKBI6N:fPUbS,fP�[UTU+O:IqN�jbL+QRIbaE©JL+iªW«�hkl_ªW«Ib¦Z¥hS
O:�[_�fVKZL+KBIqN�o)I�LCSML+iªgEfPI�fPUbQRI]U+WlO:�ZI�mEI(i�L(g!^¬�ML�N¬L+^qO:I6N:_�f�O:_`^(f�UCW~m[_ªGIqN:IqS=O)KZi�L(gE�
IqN:fJUbS®O:�ZI�fPIqN:deIqN�L+SMm¯KEN:I(fPI(STO�fPU+QRI¤_`STO:IqN:_`Q°N:I(fPY[iªO:f(¦Br
I�¨MSMm£O:�ZLCOJo��[_`i�f�O
S[IqO¡o�U+N:¢£mEI(i�L(g¯�MLCf]fPU+QRI¤IqGIq^qOJU+S¯KZi�L(gTIqN:f(±B§BIq�MLpd=_�U+Y[NpaMO:�[_`f]_`fJU+Y[Oho)I(_`jb�[Ipm
§Tg�LCKZKZi`_`^pL�O:_�U+S[��i`I(deI(iAU+N)Iq²EUbjbIqSZUbY[fVIqGI(^qO:f(¦[³ i�LpgeIqN:fVfPI(I(Q´O:U�§BI]N:IqQ�LCN:¢+L+§Ziªg
O:U+i�I6N¬L+STOJUCW SZIqOho)UCN:¢!^(U+SMmE_`O:_`U+SZf(aBLCSMm£LC§ZfPU+i�YEO:I�m[I(i�L(g,§BU+YZSZm[f�L+K[KBIpLCN�O:UR§BI
i`I(fPf�_`QRKBU+NPO¬L+STOVO:�ZL+S!O:�[IJN:I(i�LCO:_`deI�mEI(i�Lpgs§BIqOho)I(IqS£KZi�L(gTIqN:f(¦

µ ¶Z·�¸B¹Gº�»¤¼�½�¸G¾:º�·

¿'ÀGÁ�965«ÂGÁ«;eÃ[?C3�DE<AÁ�5«<G?�Ä[;=Å£?b7]3q?CÂA36?b7¬?+<[9JDE<G?�D=Æ496ÇG?�Å£D[7¬9�ÂlD[ÂGÀGÁ8;=3JÆÈDE3qÅ¯7]DEÆ4<G?C9:É]D[36Ê[?+@
ÄE3qDEÀGÂ
Ë�D[Å,Å!ÀG<G58ËC;=965«DE<1D[<�96ÇG?RÌP<Z96?+36<A?�9�96DB@G;eÃ[ÍG;=<A@Î96ÇA?CÃ1ËCDE<Z963q5�ÏAÀB96?�9qD£;E<Î5«<AËC36?b;E7¬Ð
5�<GÄ[Á�Ã,Á8;=3qÄE?�ÂG3qDEÂ�DE36965«DE<£DEÆ <G?�9:ÉJDE3qÊ�9q3q;=Ñ¯ËsÒ�Ó[Ó�Ô�Õ[2�ÇG?+36?�Çl;E7]Ïl?+?C<®Á«5�9696Á«?�ÉJDE3qÊ�9qD!;=<l;=Á�Ð
ÃM76?sD[3¤Ë(ÇA;E3q;[Ëp9q?C3q5«76?�96ÇG?b7¬?£;=ÂGÂAÁ�58ËC;=965«DE<A7+ÍAD[3�96D�@B?�9q?C3qÅ£5�<G?,;=<MÃ
7¬Â�?+ËC5�ÖlËsÀA76?C3�DE3�<A?�9¬Ð
É]D[36Êx3q?+×ZÀG5«36?+Å,?+<Z9q7+Õ�2�ÇG?�3q?+;=Á�Ð¡965«Å,?Î<A;T9qÀG3q?ÎDEÆ�Å¯;=<MÃxD=Æ�9qÇG?+76?ÎÄZ;=Å£?+7!Å£?+;E<A7!96ÇA;=9
36?b7¬Â�DE<A76?�965«Å£?+7�;=3q?�5�Å£Â�DE369q;E<[9bÍA;=<l@15«<';!<A?�9:ÉJDE3qÊE?+@1?C<MØM5�3qDE<AÅ,?+<Z9J9qÇG587�Å£?+;=<l7J96ÇA;=9
36D[ÀG<A@MÐ¡963q5�Âx@B?+Á«;eÃB7�ÅsÀl7:9sÏ�?¯ÊE?+ÂB9R96DÙ;
Å£5«<G5«ÅsÀGÅ
ÕÚÌ:7�<A?�9:ÉJDE3qÊÛ@B?CÁ8;eÃEÍÚÇGDTÉ]?+ØE?+3+Í�96ÇA?
Å,DZ7:9�5«Å£ÂlD[3¬9(;=<Z9�Æ�;EËp9qDE3�5«<�;,ÀA76?C3bÜ 7]ÄZ;=Å£5«<GÄ£?�ÝBÂl?+365«?C<lË�?bÞRÌP<19qÇG5«7�ÂA;=Â�?C3�ÉJ?¤?CÝG;=Å£5�<A?
96ÇG?!36?+Á«;=965«DE<A76ÇG5«Â'Ïl?C9:É]?+?C<Û;EÂGÂGÁ«5«Ë+;T965«DE<GÐ¡Á«?CØ[?CÁ4@G?CÁ8;eÃ�;E<A@'ÂGÁ8;eÃE?+3�Ïl?+ÇA;eØM5�D[ÀG3�5«<ÙÅ!ÀGÁ�9q5�Ð
ÂGÁ«;eÃ[?C3)<G?C9:É]D[36Ê[?+@�ÄZ;=Å£?+7+Õ=2�ÇG?�Å¯;=5«<¯×ZÀG?+7¬965«DE<,96Çl;T9�ÉJ?JÉ�5876ÇG?+@!96D�;E<A76É]?+3�É�;E7�ßq>�DTÉ
5�Å£Â�DE369q;=<Z9�587�@G?CÁ8;eÃs5«<1;�ÂGÁ8;eÃE?C3bÜ 7�@B?+ËC5«765«DE<,96Ds76?CÁ«?+Ë�9];=<l@¯7:9(;eÃ!D[<®;�ÂA;=369658Ë�ÀGÁ8;=3�Ä[;=Å£?b7
7¬?+36Ø[?C3pÞ+àAÕA24D1;EË(ÇG5«?CØ[?�96ÇG587+ÍlÉJ?sÇA;eØ[?RÏl?+?C<Ù3qÀG<G<A5�<GÄ�;¯ÂGÀGÏAÁ�58Ë�Á«ÃZÐ�;[ËCË�?b76765«ÏGÁ�?!7¬?+36Ø[?C3�ÆÈD[3
DE<G?�DEÆ�96ÇG?¤Å,D[36?�Â�DEÂAÀGÁ«;E3]á)â]ã
ähá�5�3(7:9Jâ)?C3(7¬D[<£ãMÇADZDE96?+3(å)ÄZ;=Å£?+7+Í[>¤;=Á�ÆæÐ�çÚ5�ÆÈ?!Ò�ÓbèTÔ�ÕEáG3qDEÅ
96ÇG587V7¬?+36Ø[?C3bÍ+ÉJ?JÇA;eØE?JÁ�D[ÄEÄ[?+@�;E<A@!;E<A;=Á«ÃB7¬?b@�ÀA7q;=Ä[?�Ï�?CÇA;eØM5«DEÀG3V;=9�Ï�D=9qÇ!9qÇG?�;=ÂGÂAÁ�58ËC;=965«DE<
;=<A@R<A?�9:ÉJDE3qÊ�Á«?CØ[?CÁ¡Õb2�ÇA?�ÂA;EÂl?+3�587�7:9q36ÀAË�96ÀG3q?+@s;E7ÚÆÈDEÁ«Á�DTÉ�7+Õ+ÌP<,ãM?+Ë�965«DE<,é�É]?]Á�DMD[Ê�;=9�ÂA36?CÐ
ØZ5«DEÀl7�É]D[36Ê®;E<A@'@B5876ËCÀA7q7�7¬D[Å,?R?CÝBÂl?bËp9q;=965«DE<A7�É]?RÇA;[@�ÂG365«DE3�9qD£96ÇG587�7¬96Àl@BÃEÕlãB?+Ëp9q5�D[<'è
@B?+7qË�3q5�Ï�?+7�D[ÀG3�76?C3qØE?C3�76?�9qÀGÂ';=<A@
@G;=9q;£Ë�D[Á�Á«?+Ë�965«DE<
Å£?�96ÇADM@GDEÁ«DEÄEÃ[ÕGãM?+Ë�965«DE<
ê®@B?+7qË�3q5«Ïl?b7
96ÇG?�3q?+76ÀGÁ�9(7J96ÇA;=9�É]?�DEÏl7¬?+36Ø[?+@~ÍM;=<A@
ãM?bËp965«DE<'ë!DEÀB9qÁ�5«<G?b7�@B5�3q?+Ë�965«DE<A7]ÆÈD[3]ÆÈÀA3¬9qÇG?C3�ÉJDE3qÊ�Õ

ì z)�ZI�LCY[O:�ZUCN�_�fVW«YZSMmEIpm!§TgsL�©]Iqo�i`IqOPOP�h³~L+^¬¢bL�N¬m£vÚ³�\=í�XtX)î�\[vïL(oVLCN¬mG¦



� ���V½�����¹Aº�¼�·¤»

ÌP<x96ÇG587s76?+Ë�965«DE<tÉJ?®@B5«7qË�Àl767sÂG36?+ØM5�D[ÀA7�É]D[36ÊïDE<tÅ!ÀGÁ�9q5�ÂAÁ«;eÃ[?C3RÄ[;EÅ£?+7+ÍÚ;=<A@xÉ�Çl;T9�9qÇG5«7
Á�?b@ÎÀl7J96D¯?�ÝBÂ�?+Ë�9�Ïl?CÆÈDE3q?�ËCDEÅ£Å£?C<AËC5�<AÄ!9qÇG587�7:9qÀA@BÃ[Õ

â�3q?CØM5�D[ÀA7�;=<A;EÁ�ÃB765«7�DEÆVÂlD[ÂGÀGÁ8;=3�Ë�D[Å£Å,?+3qËC5«;EÁ <G?C9:É]D[36Ê[?+@®ÄZ;=Å£?+7�ÇA;E7J9qÇZÀl7�Æ�;=3¤Ë�DE<GÐ
Ë�?C<Z9q3q;=96?+@�D[<�D[ÏA76?C3qØZ5«<GÄ�Á«DMË+;=Á=;E36?b;]<A?�9:ÉJDE3qÊ�963(;TÑ®ËV;=<l@¤Ï�?CÇl;eØZ5«DEÀA3�Ò éGÍ¬ê=Ô�ÍC;E<A@�<G?�9:ÉJDE3qÊZÐ
Á�?+ØE?CÁ!3q;=96ÇG?+3'96Çl;=< ÀA76?C36ÐÎ;E<A@ Ð�76?+7q765�D[<BÐ¡Á«?CØ[?CÁ�Ë(ÇA;E3q;[Ëp9q?C3q5«7¬9658ËC7+Õ�2�ÇG?C3q? 587Û;EÁ«76D Á�5�9¬9qÁ�?
?CÅ£ÂG5«3658ËC;EÁ];=<l;=Á«ÃM76587�D=Æ�96ÇG?�@B?CÁ8;eÃÛ3q?+×ZÀG5«3q?CÅ£?C<Z9q7RÆÈDE3s3q?+;EÁ�Ð¡965«Å£?¯ÅsÀGÁ�965«ÂGÁ8;eÃE?+3s;=ÂGÂAÁ�58ËC;=Ð
965«DE<A7+Õ�>�DTÉJ?CØ[?C3bÍ45�9®5«7£Ä[?C<G?+3q;EÁ�Á«Ã ;EË+Ë�?+ÂB96?b@t96Çl;T9®Á«DTÉ�Á«;=96?+<AË�5«?+7¯;E36?
; 36?b×[ÀA5�3q?CÅ£?C<Z9bÕ
� ÇG?+76ÇG5«36?£Ò ëTÔ~ÂG36D[ÂlDZ7¬?b7�Ó
	�	EÅ£7J;E7�;,7¬ÀA5�9(;=ÏGÁ«?¤Ï�DEÀA<A@~ÍBÉ�ÇG5«Á«7¬9�ÇMÀGÅ¯;=<®Æ�;[Ëp9qDE3(7�3q?+76?+;E3qË(Ç
5�<A@G5«Ë+;T96?b7)96Çl;T9Jé�	�	=Å¯7)Å£5«ÄEÇZ9�Ïl?¤;�Å,D[36?�;EÂGÂG3qDEÂG3q5«;=96?�Á«5�Å£5�9¤Ò�ÓCÔ¡Õ[2�ÇG?�Ì��������Ì¬ã
ä���587:Ð
963q5�ÏGÀG96?+@®ÌP<[9q?C3(;EË�965«ØE?�ãM5«ÅsÀGÁ8;T9q5�D[<lå�7¬9q;E<A@G;E3q@£7¬965«ÂGÀGÁ8;T96?b7];�Á«;=96?C<lË�Ã,ÏlD[ÀG<A@¯DEÆ�Ï�?�9:ÉJ?C?+<
Ó�	�	EÅ¯7�;=<l@®è�	�	=Å¯7VÆÈD[3]Å£5«Á�5�9q;E36Ã¯765�Å!ÀGÁ«;=965«DE<A7�Ò �TÔ�ÕZ¿Ù;[Ë���?+<��C5«?�;=<l@�� ;E36?�ÖA<A@®96ÇA;=9J5«<
;���� ä��¤5�3696Àl;=Á���?+;=Á«5�9:ÃBåJ?+<MØZ5«3qDE<GÅ£?C<Z9bÍG5�<Z9q?C3(;EËp9q5�D[<ÎÏ�?+ËCDEÅ£?+7�ØE?+36Ã1@G5�Ñ®Ë�ÀAÁ�9¤;EÏlDTØ[?R;
@B?CÁ8;eÃ
D=Æ�é[éEë=Å£7!Ò�Ó
	TÔ�Õ ãMÀAË(ÇÛÂA36?+ØZ5«DEÀl7�ÉJDE3qÊ
5�Å£ÂGÁ«5�?b7¤96ÇA;=9�9qÇG?C3q?£7¬ÇGD[ÀGÁ8@ÙÏ�?,;E<ï;=Ïl7¬DEÐ
Á�ÀB9q?�ÏlD[ÀG<A@R9qD�ÂGÁ«;eÃ[?C3�@B?CÁ8;eÃEÍeÏ�?CÃED[<A@�É�ÇA5«Ë(Ç!ÂGÁ«;eÃ[?C3(7CÜ+Ä[;EÅ,?+ÂGÁ8;eÃ�Ï�?+ËCDEÅ£?+7)76D�5«Å£ÂA;=5«36?b@
96ÇA;=9�96ÇG?+Ã1ÉJDEÀGÁ8@1?+5�9qÇG?C3�;EÏlD[3¬9�9qÇG?RÄ[;EÅ,?�D[3�ÖA<A@
;=<GDE96ÇG?+3�7¬?+36Ø[?C3bÕ

¿'5«¿Û; �C?xÉ�;E7
; ÅsÀGÁ�965«ÂGÁ8;eÃE?+3�ÄZ;=Å£?xÉ�ÇG58Ë(Ç 3(;=< DTØE?C3�9qÇG?tÅsÀGÁ�9658ËC;[7:9'ÏA;[Ë(ÊMÏlD[<G?
ä�¿"!JDE<A?båpÕBãMD[Å,?¤7:9(;T96587¬9658ËC7�3q?CÁ8;T9q?+@,9qD!;R<G?C9:É]D[36Ê,7¬?b76765«DE<¯D=Æ�9qÇG?�ÄZ;=Å£?�;=3q?�ÂG3q?+76?C<Z9q?+@
5�< Ò #TÔ�Õ%$�765«<GÄÙ;Ù7q;=Å£ÂGÁ«?¯D=Æ�éEë�ÂGÁ8;eÃE?+3q7+Í�96ÇG?+ÃÙÖA<l@ 96ÇA;=9�96ÇG?Î;eØE?C3(;=Ä[?,ËCÁ�5«?C<Z9s@B?+Á«;eÃï5«7
ëEëTÅ¯7+Í�;E<A@�;[7!76ÀAË(Ç�96ÇG?
7:9(;T9q?�76ÃM<AË(ÇG3qDE<G5876;=965«DE<xÅ£?+Ë(ÇA;E<G587¬Å¯7£;=3q?Î@B?b7¬5«ÄE<A?+@tÉ�5�96Ç ;
Å£;=ÝB5�Å!ÀGÅ @G?CÁ8;eÃÎDEÆ�Ó
	�	EÅ£7�5�<'Å£5«<A@~Õ�2�ÇG?�Á«5�Å£5�96?+@Ù<A;T9qÀG36?sD=ÆV96ÇA?s¿"!JDE<G?[ÍAÇGDTÉJ?CØ[?C3bÍ
Å,?b;=<A7�9qÇA;T9V9qÇG?�Å£?+;[7¬ÀG3q?CÅ£?+<[9(749q;=Ê[?C<,Å£5�Ä[Ç[9V<GDE9VÏl?�3q?CÂG3q?+76?C<Z9(;T965«ØE?JD=Æ�Ä[;EÅ,?b7�96DB@G;eÃ[Õ
2�ÇG?R;eØE?C3(;=Ä[?�@B?CÁ8;eÃ¯587�Æ�;E3�Á�DTÉJ?C3]96ÇA;E<ÎÉ�Çl;T9�É]?�DEÏl7¬?+36Ø[?EÍ[;E<A@ÎÅ,5«ÄEÇZ9�36?b7¬ÀAÁ�9JÆÈ36D[Å 96ÇA?
Æ�;EËp9V9qÇA;T9J;=Á«ÁGË�Á«5�?+<[9(7VÉJ?C3q?JÁ«DBËC;=96?+@,É�5�96ÇG5«<£96ÇA?�76;EÅ,?�Ä[?CD[ÄE3(;=ÂGÇG58Ë�3q?CÄ[5�D[<�äháG3(;=<AËC?bå);E<A@
É]?+Á�Á�Ð�ËCDE<G<A?+Ëp9q?+@196D£?+;[Ë(ÇÎDE96ÇG?+3�ØM5«;!96ÇA?�¿"!JDE<G?[Õ

ç 5«ÊE?�¿'58¿Ù;��C?EÍM>�;EÁ�ÆæÐPç 5�ÆÈ?�Àl7¬?b7];!Ë�Á«5�?+<[96Ð�76?C3qØE?+3�;=3(Ë(ÇG5�96?bËp96ÀA36?[ÍEÏGÀB9]96ÇG?�@B587:9q365«ÏGÀB9q5�D[<
Å,DB@B?+Á�5«7!ÀG<G58ËC;[7:9bÕ�â�Á«;eÃ[?C3(7�Ë�D[<G<G?+Ë�9!9qDï;ïË�DEÅ£Å£DE< 7¬?+36Ø[?C3bÍÚÉ�ÇG58Ë(Ç Å¯;=5«<Z9q;=5«<A7,7:9(;T9q?
;=Ï�DEÀB9�9qÇG?1<l;T96ÀA36?®DEÆ�96ÇG?®ÄZ;=Å£?EÕ�2�ÇG?®D[Ï'&:?+Ë�965«ØE?®DEÆJ9qÇG?®ÄZ;=Å£?®587R96Dï7¬ÇGDMDE9!;=<A@xÊM5«Á�Á
;E7JÅ¯;=<MÃ¯D=Æ496ÇG?�D=9qÇG?C3�ÂAÁ«;eÃ[?C3(7];[7]Â�D[7q765�ÏGÁ«?EÕB2�ÇG587�76?�96ÀAÂÎ587�36?+ÂG3q?+76?C<Z9q;=965«ØE?�DEÆÚÅ£D[7¬9�D=Æ
96ÇG?RÂ�DEÂGÀAÁ«;E3�á)â]ãÎÄ[;EÅ,?b7CÕ)(�;EÅ£?+7�;=3q?�9:ÃMÂG5«Ë+;=Á«Á�Ã�7¬Å¯;EÁ�Á¡ÍGÏ�?�9:ÉJ?C?C<xÓ
#,;E<A@
è[é!ÂGÁ8;eÃE?+3q7+Í
;=<A@ 96ÇA?C3q?Ù;=3q?
76?CØ[?C3(;=Á�9qÇGDEÀA7q;=<l@ 76?C3qØE?+3q7,Á«DBËC;T9q?+@ ;=Á«Á�DTØE?+3£96ÇG?'ÌP<Z9q?C3q<G?�9bÕ]2�;=ÏGÁ«?xÓ
7¬ÇGDTÉ�7¤9qÇG?¯;eØE?C3(;=Ä[?�<MÀGÅsÏ�?C3RDEÆJ76?C3qØE?+3q7�ÆÈDE3R76DEÅ£?£D=Æ�9qÇG?£Å£DE3q?!Â�DEÂGÀAÁ«;E3RÄ[;=Å£?b7CÕ*� ?
DEÏB9(;=5«<G?+@!96ÇA?+76?]ÖlÄEÀG3q?+7)ÏMÃ!×ZÀG?+36ÃM5«<GÄ�Å¯;E7¬96?C3�76?C3qØE?+3q7ÚÆÈDE3�96ÇG?b7¬?�ÄZ;=Å£?+7�?CØ[?C3qÃ®Óbé¤ÇGD[ÀG3(7
ÆÈDE3¤9:É]D®Å£D[<[9qÇA7+Õ�ãM5«<AËC?�96ÇA?C3q?!;=3q?�Á«D=9(7�D=Æ�76Å¯;=Á«Á4Ä[36D[ÀGÂA7�DE<Ù76?C3qØE?C3(7�Á«DBËC;T9q?+@Ù;EÁ�Á�DTØE?+3
96ÇG?!ÌP<[9q?C3q<G?�9bÍA5�9¤587�3q?+;[7¬D[<A;=ÏGÁ«?�96D1;[7676ÀGÅ£?R9qÇA;T9�ÂAÁ«;eÃ[?C3(7�É�5�Á«Á4;=9¬9q?CÅ£ÂB9�9qD1Ë�D[<G<G?bËp9�9qD
DE<G?,D=Æ]96ÇG?®76?C3qØE?+3q7�É�5�9qÇï9qÇG?£Á�DTÉJ?+7¬9R@B?CÁ8;eÃEÕ~2�ÇG587�5�Å£ÂGÁ«5«?+7�96Çl;T9RÅ£D[7¬9�ÂGÁ8;eÃE?+3q7¤ÉJDEÀGÁ8@
Ë�DEÅ£?ÎÆÈ36D[Å ÄE?+DEÄE3(;=ÂAÇG5«Ë®Á�DBËC;=965«DE<A7!<G?b;=3!96D DEÀG3¯76?C3qØE?C3bÍ4;[7676ÀGÅ£5«<GÄÙ9qÇA;T9£96ÇA?+76?ÎÇA;eØ[?
Á�DTÉJ?C3�@B?+Á«;eÃB7+Õ

2�ÇG?!<l;T96ÀA36?£D=ÆJá�âJãÙÄZ;=Å£?+7�Å£?+;E<A7¤96ÇA;=9�@B?CÁ8;eÃÙ7¬ÇADEÀGÁ8@ÛÏ�?¯;=<ï5�Å£Â�DE369q;=<Z9�Æ�;EË�96D[3
5�<196ÇG?�Ä[;EÅ£5�<GÄs?�ÝBÂl?+365«?C<lË�?EÕBâ�Á«;eÃ[?C3(7V36ÀA<Î;=3qDEÀA<A@®;�Á8;=3qÄE?Îß¬Å¯;=Âlà1äæ9qÇG?�ØZ5«3696ÀA;EÁ�ÉJDE3qÁ8@Aå
ÂG5«Ë(ÊM5«<GÄ�ÀAÂsÉJ?+;=Â�DE<l74;E<A@�ÖA3q5�<AÄ¤;T9�?+;[Ë(Ç�D=9qÇG?C3bÕbçÚDTÉt36?b7¬Â�DE<l7¬?�965«Å,?b7)7¬ÇGD[ÀGÁ8@�96ÇG?+36?CÆÈDE3q?
Ïl?�;=<,;E@BØT;E<[9(;=Ä[?EÍe7¬5«<AË�?�ÂGÁ8;eÃE?+3q74ËC;E<s9qÇG?C<,36?b7¬Â�DE<l@�Å£DE3q?]76ÀAËCËC?+7q7:ÆÈÀAÁ�Á«Ã�96D�D=9qÇG?C3)ÀA76?C3(7+Õ
Ì�Æ:Í�ÇADTÉ]?+ØE?C3bÍ~9qÇG?ÎÅ¯;E5�< Ï�?C<A?�ÖG9£D=Æ�Á«DTÉ @B?CÁ8;eÃx5«7s96DïÄ[;E5�<�;E<�;E@GØe;E<Z9q;=Ä[?®DTØE?+3sDE96ÇG?+3
ÂGÁ«;eÃ[?C3(7CÍÚ96ÇG?+< ÉJ?1Å£5�Ä[ÇZ9,?CÝMÂ�?+Ë�9s9qÇA;T9¯;=ÏA76DEÁ«ÀB9q?1@B?CÁ8;eÃx5«7!<GDE9,76DÛ5«Å,Â�DE369q;E<Z9,;E7s96ÇA?



������� �	����
����������������
���������
�����
��
©�LCi`W��hkl_ªW8I u��! #"!$E¦ �� 
cJSEN:IpL+iAz�U+Y[N:SMLCQRI(STO  #"!%�$E¦`upw
& YMLC¢eIJ¥P¥P¥�î�N:I(SZL  � =u�'=¦ "!%
& YMLC¢eIJ¥P¥ u� �$!'=¦ ()%
zlN:_`§BI(f* "+w!+=¦ w!'
& YMLC¢eIqr
UCN:i�m %�+!"=¦  #+
& YMLC¢eI +#([¦ "�(
\E_`S (!"E¦ $)�
zlN:_`§BI(f () =¦ �=u
{�_`SZjbK[_`S () =¦  �$
©JIqN:I6O:_�^J¥P¥ "=¦`u, 

- �Z�/.1032M� î]dbIqN¬L+j+I�SEY[Q�§BIqN�U+W fPIqN:dbIqN:fVW8U+N]mE_`GI6N:I(STO	4~³�\!jbL+QRI(f

Øe;E3658;=<lË�?�DEÆ�@B?+Á«;eÃ[ÍM5�Æ);sÂGÁ8;eÃE?+3]<A?C?+@A7�DE<GÁ«Ã£96D,ÇA;eØE?�;!36?+Á«;=965«ØE?CÁ«Ã£Á�DTÉ @B?CÁ8;eÃ®Ë�D[Å,Âl;=3q?+@
96D£96ÇA?�DE96ÇG?+3�ÂGÁ8;eÃE?+3q7]5�<�9qÇG?RÄ[;EÅ,?[Õ

$�7q;=ÏG5«Á�5�9:Ã';=<A;EÁ�ÃB765«7¤D=Æ]<GDE<BÐ�<G?C9:É]D[36Ê[?+@'Ë�D[Å£ÂGÀB96?+3¤ÄZ;=Å£?+7+Í�?EÕ ÄAÕVÒ 5=ÔV5�<A@G5«Ë+;T96?b7¤96ÇA;=9
Å£;E<MÃ ;EËp9q5�D[<A7,Ïl?bË�D[Å,?
3qDEÀB9q5�<A?ÎÆÈD[3£ÂGÁ«;eÃ[?C3(7!;[7!96ÇG?+Ã Ïl?bË�D[Å,?
?CÝMÂ�?C369®;T9£96ÇA?Î9(;E76ÊB7
5�<MØED[Á�Ø[?+@~ÍÚÏGÀB9!É�ÇA?�96ÇA?C3�9qÇG587s7¬965«Á�Á]ÇGDEÁ8@G7�É�ÇA?C<x96ÇA?1DEÂAÂlD[<G?C<Z9q7!;=3q?¯Á�?b767�ÂG36?b@B58Ëp9q;EÏGÁ«?
äÈ5¡Õ ?[Õ�Í DE96ÇG?+3�ÇZÀAÅ£;E<A7(å�587�ÀG<AËCÁ�?b;=3bÕ $�<BÆÈD[3¬9qÀG<A;T9q?CÁ«ÃEÍ ÉJ?,ÊZ<ADTÉ D=Æ�<GD�ÀA76;EÏG5«Á�5�9:ÃÛ7¬96ÀA@B5«?+7
96ÇA;=9�76Âl?bË�5�ÖlËC;EÁ�Á«ÃR;=<A;EÁ�ÃB76?�<G?�9:ÉJDE3qÊE?b@�Ä[;=Å£?b7CÍ+ÏGÀB94Â�?C3qÇA;EÂA7Ú3q?CÄ[ÀGÁ8;=3Ú;E<A@RÇG5«ÄEÇGÁ«ÃZÐ�76ÊM5�Á«Á«?+@
ÂGÁ«;eÃ[?C3(7)Å£5�Ä[Ç[9]Ïl?�;EÏGÁ«?�96D�Ï�?�9696?+3�96D[Á�?+3q;=96?�@B?+Á«;eÃ[ÍE;E7�96ÇG?+Ã!Ï�?+ËCDEÅ£?�Å£DE3q?�;E@G?CÂB9];=9�96ÇA?
7¬Â�?+ËC5�ÖlËR@G?�9q;E5�Á87�;=<l@�7¬963(;T9q?CÄ[Ã¯D=Æ�;£Âl;=369658Ë�ÀGÁ8;=3�Ä[;EÅ£?EÍG76ÀAË(Ç�;[7�>�;EÁ�ÆæÐPç 5�ÆÈ?EÕ

6 798 ¸;:�º�»�º	<¬º �>=

�ï?�3q?+ËCDE3(@B?+@sÀA7¬?+3q749qÇA;=<£Ë�D[<G<G?+Ë�96?b@s9qDR;¤ÄZ;=Å£?+7)76?C3qØE?+3Ú9qÇA;T9�ÉJ?�7¬?C9)ÀAÂ£;=9 $�<G5«ØE?+3q765�9:Ã
� DEÁ«Á�?+ÄE?�çÚDE<A@BD[<®ä $ � ç4åÚ5�<R9qÇG?�$ �£Õe2�ÇG5«747¬?+36Ø[?C3�Ë�DEÅ£ÂG3q587¬?b@R;?5�	�	E¿Ù> �	@�¿"�A@J9qÇGÁ�D[<
â � É�5�96Ç¯éEë�#¤¿ÙÏ!DEÆ �?@¤¿tÍ=3qÀG<G<G5«<GÄ�ç 5«<ZÀGÝsÊE?+36<G?+ÁMØE?C3(765�D[<,éBÕ êAÕªéBÍe;=<l@sÉ�;E7)Ë�D[<G<G?bËp96?b@
96D,DEÀG3�@B?+ÂA;=3696Å£?C<Z9(;=Á�<G?�9:ÉJDE3qÊ£ØZ58;ÎÓ�	�	�!�;E76?+2 �V9qÇG?C3q<G?�9bÕB2ÚD,ÂG3q?CØE?+<Z9]9qÇG?¤Â�D[7q765�ÏG5«Á«5�9:Ã
D=Æ�ÀA7¬?+3q7£Ï�?C5«<GÄtÂG3q?&:Àl@B5«ËC?+@ ÏMÃ�ËCDE<G<G?bËp9q5�<GÄx9qD ;=< ;EË+;E@B?+Å£5«Ë
765�9q?EÍ�ÉJ?'36?+ÄE587:9q?C3q?+@ ;
<GDE<BÐ�ÄE?+DEÄ[3q;EÂGÇG58ËRÕ ËCDEÅ @GDEÅ¯;=5«<1<A;EÅ£?¤9qD!Àl7¬?�5«<A7:9q?+;[@1DEÆ�;,ËC7+Õ ÀAËCÁhÕ ;EËEÕ ÀAÊ®;E@G@B3q?+7q7+ÕM2�ÇA?
7¬?+36Ø[?C3,ÉJ;[7,;[@BØE?+3¬9q5«76?+@ 96DxÂ�D=96?+<Z9658;=Á�ÂGÁ8;eÃE?+3q7!DE<GÁ«ÃtÏMÃ ÀA765�<AÄï9qÇG?
Ä[;EÅ,?[Ü 7£7¬9q;E<A@G;=3(@
Å,?bË(ÇA;=<A5«76Å¯7CÍ4É�ÇG?C3q?CÏMÃï;ï7¬?+36Ø[?C3R3q?CÄ[5«7¬96?+3q7RÉ�5�96Ç ; ß¬Å¯;E7¬96?+3s76?C3qØE?C3(àGÕ42�ÇG?+76?®Å¯;E7¬96?+3
7¬?+36Ø[?C3(7V?�ÝB587:9]96DsÂA36DTØM58@B?�Á�587¬9q7]D=Æ Ä[;EÅ£?�7¬?+36Ø[?C3(7)ÆÈDE3]ÂGÁ8;eÃE?C3(7�BEÉ�ÇG?+<1;RÂGÁ8;eÃE?+3�É�587¬ÇG?b7V9qD
ÂGÁ«;eÃ®;!Ä[;EÅ£?EÍZ96ÇG?+Ã®?C5�96ÇA?C3�Ë�D[<G<G?+Ë�9�96D£;sÊM<GDTÉ�<ÎÌ:â ;[@G@B3q?+7q7�ä�DEÏB9(;=5«<G?+@®96ÇG3qDEÀAÄEÇ1D[ÀB9¬Ð
D=ÆæÐ�ÏA;=<A@ï5«<BÆÈDE3qÅ¯;T965«DE<ïDE3�ÆÈ3qDEÅ ÂG3q?CØM5«DEÀA7¤Ä[;EÅ£?+7(åpÍ~DE3�9qÇG?CÃÛ×ZÀG?+36Ã
9qÇG?¯Å¯;E7¬96?+3�76?C3qØE?+3
96D£ÖA<A@
;£76ÀG5�9(;=ÏGÁ«?�Ä[;EÅ,?R76?C3qØE?+3+Õ

2�ÇG?�Ä[;EÅ£?RÉJ;[7�76?�9�9qD®36DE9q;=96?�Å¯;=Âl7�?CØ[?C3qÃ #�	£Å,5«<MÀB96?b7CÍ�76D®;E7�9qD®ÊE?+?CÂ
9qÇG?sÄZ;=Å£?
5�<Z96?+36?b7:9q5�<AÄ�ÆÈD[3�?CÝB5«7¬965«<GÄ�;=<A@!ÂlDE96?+<[9q5«;EÁMÂGÁ«;eÃ[?C3(7CÕbÌP<£;E@G@B5�965«DE<ÚÍTÂGÁ«;eÃ[?C3(7ÚÉJ?C3q?�Â�?C3qÅ£5�9696?b@
96DÛØ[D=9q?¯ÆÈDE3s96ÇG?Î<G?�ÝM9!Å¯;EÂtDE3�9qDÛ?CÝZ9q?C<A@t96ÇG?�Ë�ÀG3q36?+<Z9�Å£;EÂ�;T9,?+;[Ë(ÇtÅ£;EÂt36DE9q;=965«DE<
5�<Z96?+36ØT;EÁhÕÚ2�ÇA?¯<ZÀAÅsÏ�?C3sDEÆJÂAÁ«;eÃ[?C3(7�Âl?+36Å£5�9¬96?b@ 96DÙ;[ËCË�?b767�9qÇG?176?C3qØE?+3RÉJ;[7R;=3qÏG5�9q3q;E365«Á«Ã
7¬?C9�96DÎé=êCB�;=Á�96ÇGD[ÀGÄEÇ�96ÇA?sÄ[;EÅ£?�ËC;=<'Â�D=9q?C<Z9658;=Á«Á«Ã�76ÀGÂGÂ�DE369¤;¯Å!ÀAË(Ç'ÇG5«ÄEÇG?+3�<MÀGÅsÏ�?C3¤D=Æ
ÂGÁ«;eÃ[?C3(7CÍBÅ£DZ7:9�DEÆ)96ÇG?�Å£D[36?RÂ�DEÂGÀAÁ«;E3�Å¯;=ÂA7�DE<GÁ«Ã1?#D�?bËp965«ØE?+Á�Ã
7qËC;=Á«?�96D�éTê¯ÂGÁ8;eÃE?+3q7�@BÀA?



96D®;,Á«;[Ë(Ê®D=Æ�ß676ÂA;eÉ�<�ÂlD[5�<Z9(76à
äÈÁ«DBËC;=965«DE<A7�É�ÇG?+36?�ÂGÁ8;eÃE?+3q7�Ë+;=<
?C<Z96?+3�96ÇG?RÅ¯;EÂlåpÕ�2�ÇG?C3q?
É]?+36?�<GD®76Âl?bË�5�ÖlË�Ä[;EÅ£?�Ð�ÏA;E76?+@Î7¬?b76765�D[<A7�DE3�Ä[D[;EÁ«7�5«Å£ÂlDZ7¬?b@ BGÂGÁ8;eÃE?+3q7JÉJ?C3q?¤ÆÈ3q?C?�9qD &:DE5«<
;=<A@ÎÁ�?b;eØE?�96ÇA?�7¬?+36Ø[?C3�;T9�;=<MÃ¯9q5�Å£?[Õ

â�Á8;eÃE?C3,Ï�?CÇA;eØM5«DEÀG3,ÉJ;[7£Å£DE<G5�96D[36?b@�;T9¯Ï�D=9qÇ 9qÇG?';=ÂGÂAÁ�58ËC;=965«DE< ;=<A@�96ÇG?
<G?C9:É]D[36Ê
Á�?+ØE?CÁ¡Õ)áGDE3,;=ÂGÂAÁ�58ËC;=965«DE<BÐ�Á�?+ØE?+Á�Á«DEÄEÄ[5�<AÄAÍ ÉJ?®9qDZD[Ê ;[@BØT;=<Z9q;EÄE?®DEÆ�96ÇG?
76?C3qØE?C3!@G;=?+Å,D[< Ü 7
ÏGÀG5«Á�96Ð¡5«< Á«DEÄEÄ[5�<AÄxÆ�;EË�5«Á«5�9q5�?b7CÍ�;=<A@´;=ÀGÄ[Å,?+<Z96?+@ 9qÇG5871É�5�96Ç´;E< ;E@G@G5�9q5�D[<A;=Á�96ÇG5«3q@BÐ¡ÂA;E3¬9:Ã
7¬?+36Ø[?C3JÅ£;E<A;=Ä[?CÅ£?C<Z9J96DMDEÁ�9qD£ÂG36DTØM58@B?�Å,D[36?�Ë�D[Å£ÂG36?+ÇG?C<l7¬5«ØE?�Á�D[Ä[7+ÕBâV;EË(ÊE?C9¬Ð�Á�?+ØE?+ÁAÅ£DE<BÐ
5�9qDE3q5�<GÄ£ÀA76?+@19qËCÂ�@GÀGÅ£Â ÍAÉ�ÇG58Ë(Ç
ÉJ;[7�7¬?C9�96D£Á�D[Ä�$ ��â ÂA;EË(Ê[?�9�ÇG?+;[@B?C3(7JDE<GÁ«ÃEÕ

2�ÇG?,@A;T9q;196Çl;T9�5«7�;=<l;=Á«ÃM76?+@ÛÇG?C3q?!@G?C3q5�Ø[?+7¤ÆÈ36D[Å�36ÀA<G<G5«<GÄ19qÇG?£7¬?+36Ø[?C3�Ïl?C9:É]?+?C< éGÓ
¿Ù;=3(Ë(ÇÎé 	�	GÓ�Ó
� � èEè (�¿Ù2 ;=<l@ÙÓbë @�ÂG3q5«ÁÚé 	�	AÓ 	�� � é�� !�ãB2�ÕMÌP<19qÇG587�9q5�Å£?�ÉJ?¤D[ÏA7¬?+36Ø[?+@
èGÓ�5EêAÓ�7¬?b76765�D[<A7Rä�;£765�<AÄEÁ«?�Àl7¬?+3 &:DE5«<G5�<AÄ£;E<A@�Á�?b;eØM5�<GÄ!96ÇA?�7¬?+36Ø[?C3påpÕ

����� �	��
������������������������������������
¿Ù;=<MÃÛDEÆ]9qÇG?¯587676ÀG?+7R96ÇA;=9sÉ]?£?CÝB;EÅ£5�<G?¯5«<�ãM?bËp965«DE<xê'3q?+×ZÀG5«36?£ÊM<GDTÉ�Á«?+@B?+ÄE?£D=Æ�É�ÇG58Ë(Ç
7¬?b76765�D[<A7~Ë�D[363q?+76Â�DE<A@¤96D�É�ÇA5«Ë(ÇRÂA;E3¬9q5«ËCÀGÁ8;=3~ÀA76?C3(7CÍ�ÆÈDE3 ?CÝB;EÅ£ÂGÁ�?[ÍC?CÝB;EÅ£5�<G5«<GÄ�9qÇG?�;eØE?+3q;EÄE?
@B?CÁ8;eÃ ;[Ë�3qD[7q7,;EÁ�Á¤D=ÆR;xÂA;=369658Ë�ÀAÁ«;E3¯ÂGÁ«;eÃ[?C3(7CÜ�76?+7q765�D[<A7CÕ�ãBÀAË(Ç Âl?+3q76587:9q?C<Z9®ÀA76?C3��T76?+7q7¬5«DE<
36?+Á«;=965«DE<A76ÇG5«ÂA7�ËC;=<A<GD=9RÏ�?£@G?�96?+36Å£5«<G?+@ ÏMÃÙ<G?C9:É]D[36ÊZÐ�Á�?+ØE?+ÁÚ9q3q;[Ë�?+7�;EÁ�D[<G?EÍ~;=<l@ï76?+7q7¬5«DE<GÐ
Á�?+ØE?CÁ4@G;T9(;!587�3q?+×ZÀG5«36?b@~ÕA>�DTÉ]?+ØE?C3bÍZ96ÇG?s<A;T9qÀG36?�DEÆ�Å£D[7¬9�á)â]ãÎÄ[;EÅ£?+7+ÍGÉ�ÇG?C3q?R;=<MÃ1Àl7¬?+3
ËC;=<¯ËCDE<G<G?bËp9V9qDs;=<MÃs;EÂGÂG3qDEÂG3q5«;=96?�76?C3qØE?C3)É�5�96Ç®;�Å£5«<G5�Å¯;EÁl;=Å£D[ÀG<Z9�D=Æ~;=ÀB9qÇG?C<Z9658ËC;=965«DE< Í
Å,?b;=<A7J9qÇA;T9�@G?�96?+36Å£5«<G5«<GÄ¯É�ÇG58Ë(Ç�76?+7q7¬5«DE<l7]Ï�?CÁ«DE<AÄ£96D£É�ÇG58Ë(Ç�Àl7¬?+3q7�ËC;E<ÎÏ�?�@B5�Ñ®Ë�ÀGÁ�9+Õ

� DE<G<G?bËp9q5�<GÄÎ96D
;�>�;=Á�ÆæÐPç 5�ÆÈ?£76?C3qØE?+3¤587�;®9:ÉJD=ÐP7¬9q;=Ä[?sÂG3qDBË�?b767+Õ�2�ÇA?£ËCÁ�5«?C<Z9�ÖA3(7:9�;=ÀGÐ
96ÇG?+<[9q5«Ë+;T9q?+7�É�5�96ÇÛ96ÇG?,7¬DEÐ�Ë+;=Á«Á�?b@ ß �! #" @�ÀB9qÇïãM?+36Ø[?C3(à'äæ96ÇA?!;EËC36D[<MÃZÅ �$ #" 7:9(;=<A@G7
ÆÈDE3 �ïD[36Á8@% ¤ÂGÂAÂlD[<G?C<Z9&"�?C9:É]D[36Ê�Í]96ÇG? DE3qÄ[;E<G5«7q;T9q5�D[< 96ÇA;=9�3qÀG<A7Î9qÇG?ïÄZ;=Å£5«<GÄ ÉJ?CÏGÐ
7¬5�96?('*)+)�,.-0/+/21+1�143517698.358;:<)Må�ÕA2�ÇG?¯;=ÀB9qÇG?C<Z9q5«Ë+;T965«DE<t76?C3qØE?+3�587q7¬ÀG?b7�96ÇG?¯ÂAÁ«;eÃ[?C3�É�5�9qÇt;
ß �! #"�Ì��àGÍB;,ÀG<G58×[ÀA?�58@B?+<[9q5�Öl?C3�ÄE?+<G?C3(;T9q?+@1ÀA7¬5«<GÄ!96ÇG?RÂAÁ«;eÃ[?C3bÜ 7]Á�58Ë�?+<A76?�Ê[?CÃ[ÍZÉ�ÇA5«Ë(Ç�5«7
ÂG36DTØM58@B?+@
É�5�96ÇÛ96ÇG? � ��Ð �= �¿ Å£?+@B58;®É�ÇA?C<ï;®ÂGÁ«;eÃ[?C3¤ÂGÀG3(Ë(ÇA;E76?+7�9qÇG?£>�;=Á�ÆæÐPç 5�ÆÈ?!76D=Ææ9¬Ð
ÉJ;E36?[Õ�2�ÇA?C3q?!587�96ÇMÀA7�D[<G?!ÀA<G5«×ZÀG?��! #"�Ì� ÆÈD[3�?+;EË(ÇïÂGÀG3(Ë(ÇA;E76?+@ïË�D[ÂZÃ'DEÆ�96ÇA?¯Ä[;=Å£?[Õ
 ¤<AË�?'; �$ #"�Ì� ÇA;E7£Ï�?C?+< ÄE?C<A?C3(;T96?b@~Í�96ÇG?
ÂGÁ8;eÃE?+3¯ËC;=< Ë�D[<G<G?bËp9£96D 96ÇA?Ù>�;=Á�ÆæÐPç 5�ÆÈ?
7¬?+36Ø[?C3�D=Æ496ÇG?+5�3�Ë(ÇADE58Ë�?EÕ

$�<BÆÈD[3¬9qÀG<A;T9q?CÁ«ÃEÍ�ÀA765�<GÄ196ÇG? �$ #"�Ì�¤7�;E7�;¯Å£?+;E<A7¤D=Æ�58@B?C<Z965�ÆÈÃM5�<AÄÎÀG<A5«×ZÀG?!ÂGÁ«;eÃ[?C3(7
ÂG36DTØ[?+@R5«<A76ÀBÑ®Ë�5«?C<Z9+Õ � ?JDEÏA76?C3qØE?b@�;�Á8;=3qÄE?]<MÀGÅsÏ�?C3)D=Æ�@BÀGÂGÁ«58ËC;T9q?��! #"�Ì��7+ÍT5�<A@G5«Ë+;T96?b@
ÏZÃ 765«ÅsÀGÁ�9q;E<G?CD[ÀA7sÀl7¬?�D=Æ�9qÇG?'76;EÅ£? �! #"�Ì�!ÍVDE3,ÂGÁ«;eÃ[?C3(7�É�5�96Ç 96ÇG?
7q;=Å£? �! #"�Ì�
Ë�DE<A<G?+Ë�965«<GÄ
ÆÈ36D[Å"ÇG5«ÄEÇAÁ�Ã ÄE?+DEÄE3(;=ÂAÇG5«Ë+;=Á«Á�Ã'@B5876Âl?+3q76?+@ Á«DMË+;T9q5�D[<A7CÕ42�ÇG5«7!@BÀGÂGÁ«58ËC;T9q5�D[<xD=Æ
�$ #"�Ì�¤715«71ÂG36D[ÏA;=ÏAÁ�Ã @BÀG?'9qDx96ÇG? 7¬ÇA;E365«<GÄxD=ÆRÁ«5«ËC?C<A76?ÙÊ[?CÃB7¯DE3®96ÇG?ÙÀl7¬?ÙDEÆRÂG5�3(;T9q?
Ë�DEÂA5�?b7ÎDEÆ�96ÇA?ïÄZ;=Å£?EÍ�;=<l@´76D�9qÇG? 7q;=Å£? �$ #"�Ì� ËC;E<´3q?CÂG3q?+76?C<Z9ÎÅ£D[36?Û96ÇA;E<´DE<A?
ÀA7¬?+3+Õ 2�ÇA5«7�765�96ÀA;=965«DE<x5«7�?CÝG;EË�?+36Ïl;T96?b@ÙÏ�?+Ë+;=ÀA76?£96ÇG?¯ÄZ;=Å£?¯7¬?+36Ø[?C3�ÂG3qDEÄ[3q;EÅ @BDM?+7�<GDE9
36? &:?+Ëp9�ÅsÀAÁ�9q5�ÂGÁ«?,ÀA7¬?+3q7¤É�5�96ÇÙ9qÇG?£76;EÅ,? �$ #"�Ì� ÆÈ36D[Å ÂGÁ«;eÃM5«<GÄÎ765«ÅsÀGÁ�9q;E<G?CD[ÀA7¬Á«Ãxäæ96ÇA5«7
DMË+Ë�ÀG3q3q?+@�ê 5[è�965«Å£?+7�@BÀG3q5�<AÄ�96ÇG?JÂ�?C3q5�DB@RDEÆB96ÇG58747¬96Àl@BÃGåpÕeÌP<s;E@A@B5�9q5�D[< ÍbDE<�9:ÉJD�DBËCË+;E765�D[<A7
96ÇG? �$ #" @�ÀG96ÇG?+<[9q5«Ë+;T9q5�D[<ÎãM?C3qØE?+3J76?C?+Å£?+@£9qDsÅ¯;=Á�ÆÈÀG<AË�965«DE< ÍM587676ÀG5«<GÄ!;EÁ�Á�ÀA76?C3(7�É�5�96Ç�;
�$ #"�Ì� DEÆ 	GÕ�@�Á�9qÇGDEÀGÄ[Çs5�9�ÉJDEÀAÁ«@RÇl;eØE?�Ï�?C?+<sÂ�D[7q7¬5«ÏGÁ«?�9qD¤Å£DB@B5�ÆÈÃ�96ÇG?�76?C3qØE?C3Ú96D�36? &:?+Ë�9
7¬5«ÅsÀGÁ�9q;E<G?CD[ÀA7V@BÀGÂAÁ�58ËC;=96? �! #"�Ì��7CÍT9qÇG587�ÉJDEÀGÁ8@s<AD=9�3q?+76DEÁ«ØE?]96ÇG?�ÂA36D[ÏGÁ�?+Å D=Æ~@B5 D�?+36?+<Z9
ÂGÁ«;eÃ[?C3(7�Ë�DE<A<G?+Ë�965«<GÄ®;T9�@B5 D�?C3q?C<Z9�965«Å£?+7�É�5�96Ç
9qÇG?�7q;=Å£? �$ #"�Ì�sÍl;=<A@
76D¯É]?R<G?+?+@B?b@
96D£963qÃ1;E<A@Î@G?�96?+36Å£5«<G?RÉ�ÇG58Ë(Ç�76?+7q765�D[<A7�Ïl?+Á�D[<GÄE?b@®9qD£É�ÇG5«Ë(Ç'@B5 D�?C3q?C<Z9�5�<l@B5�ØM58@BÀA;EÁ«7+Õ

2�ÇG?�58@B?C<Z965�ÆÈÃM5�<AÄ�5«<BÆÈDE3qÅ¯;T965«DE<RÁ«DEÄ[ÄE?b@¤ÏMÃ�96ÇA?]76?C3qØE?C3�ÆÈD[3Ú?b;EË(ÇRÂGÁ8;eÃE?+3 5«7Ú96ÇA?�ÂGÁ8;eÃE?+3+Ü 7
�$ #"�Ì�sÍZ96ÇA?C5«3]Ì:â ;E@G@B3q?+7q7�;E<A@®Â�DE369]<MÀGÅ!Ïl?+3+ÍM;=<l@£96ÇG?�<G58Ë(ÊM<A;=Å£?�9qÇA;T9J96ÇA?CÃ¯Ë(ÇGDMD[76?



96D
ÀA76?,5«<ï96ÇG?¯ÄZ;=Å£?EÕ  �Æ�9qÇG?'ÓCê���� #¯96DE9q;EÁ �! #"�Ì��7�9qÇA;T9RÉJ?,D[ÏA76?C3qØE?+@ Í4Ó[Ó�#GÓeé¯ÇA;[@
ÀG<G58×[ÀA?!ä��! #"�Ì�!ÍZ<G5«Ë(ÊM<A;EÅ£?EÍZÌ:â ;E@G@G36?b767+Í=Â�DE369(å)9qÀGÂGÁ«?+7�B[ÉJ?¤Ë+;=<¯Ï�?�3q?+;[7¬D[<A;=ÏGÁ«Ã!76ÀG3q?
96ÇA;=9�?b;EË(ÇRD=ÆB9qÇG?+76?J36?+ÂG36?b7¬?+<Z9q7~D[<G?�ÀG<A5«×ZÀG?JÀA76?C3bÕ� �ÆB9qÇG?�3q?CÅ¯;=5«<G5«<GÄ �! #"�Ì��7+Í+ÉJ?�ÇA;[@
96D1Å¯;EÊE?�76DEÅ£?s;E7q76ÀGÅ£ÂB965«DE<A7¤;=Ï�DEÀB9�ÀA76?C3(7�5�<ÛDE3(@B?C3�9qDÎ@B?C96?+36Å£5«<G?�9qÇG?C5«3�ÀG<A5«×ZÀG?+<G?+7q7CÕ
�ï?s;[7676ÀGÅ£?�96Çl;T9¤;£ÀG<A5«×ZÀG?1ä �$ #"�Ì�sÍ <G58Ë(ÊM<A;=Å£?bå]9qÀGÂGÁ«?!;[Ë�3qD[7q7J;EÁ�Á47¬?b76765�D[<A7�587�;¯765�<BÐ
ÄEÁ«?�ÀA76?C3bÍZ;E<A@¯ÂG3qDEÏl;=ÏGÁ«Ã£ÇA;E7J;s@BÃM<A;EÅ£5«Ë+;=Á«Á�ÃZÐP;E7q7¬5«ÄE<G?b@,Ì:â�;E@A@B36?b767�DE3JÅsÀGÁ�965«ÂGÁ«?�;[ËCËC?+7q7
Ì¬ãBâ�7+Õ%$�76?C3(7�96?+<A@ 96DÙË(Çl;=<GÄ[?!9qÇG?C5«3�<A;EÅ£?+7�×ZÀG5�96?¯DEÆæ96?C<ÚÍÚÏ�D=96ÇxÏ�?�9:ÉJ?C?+<x;E<A@x@BÀG3q5�<AÄ
7¬?b76765�D[<A7+Í=;=<A@,ÏMÃ!Á«DMDEÊM5«<GÄR;T9�;=Á«ÁB9qÇG?�<A;EÅ,?b7VÀA76?+@£ÏMÃ!;�Âl;=369658Ë�ÀGÁ8;=3 �! #"�Ì� ;=<A@,Á«DZD[ÊZÐ
5�<GÄ£ÆÈD[3�Ë�D[Å£Å,D[<
<A;=Å£?+7�5�9�É�;E7�ÂlDZ76765�ÏAÁ�?�9qD£ÆÈÀG3¬9qÇG?C3¤5«76DEÁ8;T9q?RÂlDE96?+<[9q5«;EÁ ÀG<G58×ZÀG?�ÀA76?C3(7+Õ
� ÇG?C<
ÅsÀAÁ�9q5�ÂGÁ«?RÀA76?C3(7JÉ�5�9qÇÎ9qÇG?�7q;=Å£? �$ #"�Ì� É]?+36?R765�Å!ÀGÁ�9(;=<G?+DEÀA76Á«Ã®Ë�DE<A<G?+Ë�96?+@ÎÉJ?
;E7q7¬ÀGÅ£?J96Çl;T9)96ÇG?b7¬?�3q?CÂA36?b7¬?+<[9V@B5 D�?+36?+<Z9)ÂAÁ«;eÃ[?C3(7CÕ $�765«<GÄ�96ÇG?b7¬?�ÇG?+ÀG36587¬9658ËC7+ÍTÉ]?�?+7¬965«Å¯;T9q?
96ÇA;=9�96ÇG?¯Ó+ê���� # �! #"�Ì��7�;EË�96ÀA;EÁ�Á«Ã®3q?CÂG3q?+76?C<Z9�Ó�# 5�# 5sÀA76?C3(7CÕ

����� � ���;����������
	�������

2ÚD®Å£?b;E76ÀG36?�9qÇG?s@B?+Á«;eÃÎDEÏA76?C3qØE?b@�ÏZÃ�?+;[Ë(Ç
ÂGÁ«;eÃ[?C3�ÉJ?�ÀA76?+@�9qÇG?�Ä[;EÅ£?s7¬?+36Ø[?C3bÜ 7�ÏAÀG5�Á�9¬Ð
5�<'Æ�;[Ë�5«Á�5�965«?+7+Õ�2�ÇG?!76?C3qØE?+3�É�;E7�76?�9�ÀGÂ'9qD1Á«DEÄ¯9qÇG?!;EÂGÂGÁ«5«Ë+;T965«DE<GÐ¡Á«?CØ[?CÁÚ3qDEÀA<A@MÐ¡963q5�ÂÙ@B?+Á«;eÃ
?CØE?+36Ãxè�	ï7¬?bË�D[<A@G7+Õ  �Æ�9qÇG?19qD=9(;=Á�Ó+èGÓ+ê�	�	��1Å£?+;E76ÀG3q?CÅ£?C<Z9(7CÍ�É]?Î36?+Å£DTØE?+@ 9qÇG?ÛÓ
#Eè�	�#
É�5�9qÇx;�ØT;=Á«ÀG?¯DEÆ 	GÍ ;[7676ÀGÅ£5«<GÄ�96ÇA;=9R96ÇG?+ÃÛ;=3q?£?C3q36D[3q7+Õ � ?®;=Á876D
7q;eÉ�Ó
	[ë�5Zé¯Å£?+;[7¬ÀA36?CÐ
Å,?+<Z9q7,ÄE3q?+;=96?C3s96ÇA;E<´Ó
	�	�	EÅ¯7CÍ4É�5�9qÇ ;ïÅ£;=ÝB5�Å!ÀGÅ D=Æ�Ó[Ó�5�	Eê[èEÅ£7+Õ%� ?�36?+Å,DTØ[?¯96ÇA?+76?
Å,?b;E76ÀG3q?CÅ£?C<Z9q7+Í�;=Á87¬D1;[7676ÀGÅ£5«<GÄ®9qÇA;T9�96ÇG?+ÃÙ;=3q?s?+363qDE3(7CÍ�7¬5«<AËC?s5�9�587¤ÀG<GÁ«5�Ê[?CÁ«Ã
96ÇA;=9�;E<ZÃ
ÀA7¬?+3�ÉJDEÀGÁ8@�Ïl?s;EÏGÁ«?�96D¯ÂGÁ8;eÃÎ;£<G?C9:É]D[36Ê[?+@ÎÄ[;EÅ,?�?#D�?bËp965«ØE?+Á�Ã�É�5�96ÇÙ;®é,Å£5�<MÀB9q?s@B?+Á«;eÃ[Õ
¿'DE3q?CDTØ[?C3bÍ=;�7¬5«Å£5�Á8;=3Já)â]ã£ÄZ;=Å£?EÍ��¤ÀA;=Ê[?�Ì¬Ì¬Ì*@�3q?C<A;AÍ[;=Á876D�;E7q7¬ÀGÅ£?b7V96Çl;T9JËCÁ�5«?C<Z9�@B?CÁ8;eÃB7
DTØE?C3!Ó�	�	�	=Å¯7�;E36?!?C3q36D[3q7+ÍGÏGÀG9�Ë(ÇGDMDZ7¬?b7�<GDE9�96D�3q?CÂ�DE369�96ÇG?+Å 96D�ÀA76?C3(7CÍ�;=<A@Ù76D1ÉJ?!@GD
96ÇG?�7q;=Å£?�ÇG?C3q?EÕ

�ï?x@B58@ <GD=9
Å£?+;[7¬ÀG3q?Û<A?�9:ÉJDE3qÊ[Ð�Á«?CØE?+Á�@B?+Á«;eÃ[Í]?[Õ ÄlÕ�9qÇG36D[ÀGÄEÇ´Ì � ¿Ùâ�ÂG5«<GÄZ7CÍ�7¬5«<AËC?
DE<G?¯DEÆ�D[ÀG3�?CÝMÂ�?C3q5«Å,?+<Z9q;=Á]@B?+765�Ä[<tË�3q5�9q?C3q5«;
É�;E7�9qÇA;T9sÉJ?®@B58@x<GD=9!ÉJ;E<[9R9qDÛ;=Á�96?+3R96ÇA?
7¬?+36Ø[?C3V5«<®;=<MÃsÉ�;eÃEÍTD[3�7¬?+<A@£;E@G@G5�9q5�D[<A;=ÁA963(;TÑ®ËJ96DRÂGÁ8;eÃE?+3q7+ÍT5«<®ËC;E76?�96ÇA5«7];=Á�96?C3q?+@,ÂGÁ8;eÃE?+3
Ïl?+ÇA;eØM5�D[ÀG3ÎD[3�@G?�96?+363q?+@ 7¬D[Å£?ïÂ�D=9q?C<Z9658;=Á�ÂGÁ8;eÃE?+3q7®ÆÈ36D[Å%Ë�DE<A<G?+Ë�965«<GÄ�9qD�9qÇG?t7¬?+36Ø[?C3bÕ
� 5�9qÇ¯DTØE?C3�ÓeëBÍ 	�	�	¤D=9qÇG?C3VÂ�D=9q?C<Z9658;=Ál7¬?+36Ø[?C3(7Ú9qD�Ë(ÇGDMD[76?JÆÈ36D[Å�ÍEÉ]?�@B58@£<GD=9�É�5876Ç!9qD�;=Á�96?+3
Ë�DE<l@B5�9q5�D[<A7R5«<t7¬ÀAË(Çt;
É�;eÃÙ9qÇA;T9�ÂGÁ8;eÃE?+3q7�Å£5«ÄEÇZ9�Ï�?1@B3q5�Ø[?C< ?CÁ87¬?+É�ÇG?C3q?EÕ ÌP<t;E<ZÃ ËC;[7¬?[Í
5�91587£9qÇG?Û;=ÂAÂGÁ�58ËC;=965«DE<BÐ�Á«?CØE?+Á�@B?CÁ8;eÃ�É�ÇA5«Ë(Ç 96ÇA?ÙÀA76?C3(7£96ÇG?+Å¯7¬?+Á�Ø[?+7¯D[ÏA7¬?+36Ø[?';=<A@ 96ÇMÀA7
DE<G?RÉJDEÀGÁ8@
?�ÝBÂ�?+Ë�9�96ÇA;=9�96ÇG587�ÉJDEÀAÁ«@
ÇA;eØ[?R;£ÄE3q?+;T9q?C3�?#D�?bËp9�D[<
96ÇG?+5�3�Ï�?CÇl;eØZ5«DEÀA3�96ÇA;E<
<G?�9:ÉJDE3qÊZÐ¡Á«?CØ[?CÁ4@G?CÁ8;eÃEÕ�ÌP<BÆÈDE3qÅ¯;=Á496?b7:9q5�<GÄ
76ÇGDTÉ]?b@'ÀA7�9qÇA;T9�DE< ;1Á«5�Ä[ÇZ96Á«Ã[Ð�Á«D[;E@G?+@ÙËCÁ�5«?C<Z9+Í
96ÇG?'@B?+Á«;eÃB7!36?+ÂlD[3¬9q?+@tÏMÃ >�;EÁ�ÆæÐPç 5�ÆÈ?
;=3q?1É�5�96ÇG5«< ë=Å¯7!DEÆ¤;Ù<A?�9:ÉJDE3qÊ[Ð�Á«?CØE?+Á�ÂG5«<GÄlÍ�ÏAÀB9+Í
ÀG<A76ÀG36ÂA36587¬5«<GÄ[Á�Ã[Í~96ÇG587,@B5 D�?C3q?C<lË�?®3q5«76?+7�É�5�9qÇ�Ë�Á«5�?+<Z9!;=<A@t76?C3qØE?+3RÁ�DZ;E@~Õ $�<BÆÈD[3¬9qÀG<A;=96?CÁ«ÃEÍ
É�5�9qÇGDEÀB9R;EË+Ë�?b767�96DÎ96ÇG?£7¬D[ÀG3(Ë�?sËCDM@G?!DEÆV96ÇG?,Ä[;EÅ,?[ÍlÉJ?!Ë+;=<G<AD=9¤Ï�?£7¬ÀG3q?sÉ�Çl;T9RËC;=Àl7¬?b7
96ÇG?R?+363qDE<G?+DEÀA7�ä�� Ó�	�	�	EÅ£7(å]@B?CÁ8;eÃB7CÕ

@�Á�96ÇGD[ÀGÄEÇt>�;EÁ�ÆæÐPç 5�ÆÈ?®@BDM?+7�5«<AËCÁ�ÀA@G?£ÆÈ?+;T9qÀG3q?+7�ÆÈD[3R36?CÆÈÀA7¬5«<GÄ
ÂGÁ8;eÃE?+3q7�;E@GÅ,587q7¬5«DE<x@B?�Ð
Âl?+<A@B5«<GÄ¯DE<196ÇG?+5�3�@B?+Á«;eÃ[ÍG;=<A@1ÆÈDE3�ËCDEÅ£Âl?+<A7q;T965«<GÄ,ÆÈDE3�ØT;E3658;T9q5�D[<A7�5«<
ÂGÁ8;eÃE?C3�@B?+Á«;eÃB7�Ò è=Ô¡Í
96ÇG?b7¬?®ÉJ?C3q?¯@B5876;EÏGÁ�?b@xDE<xDEÀA3R96?b7:9!76?C3qØE?+3+Í 765«<AË�?£9qÇG?+76?®Å£5�Ä[ÇZ9s5�<��AÀG?C<lË�?1;E<ZÃï36?b7¬ÀAÁ�9(7
Ë�DE<lË�?C3q<G5«<GÄ,36?+Á«;=965«ØE?R@B?CÁ8;eÃB7CÕ

ÌP< ;[@G@B5�965«DE< 96DtÅ£?b;E76ÀG365«<GÄ 96ÇA?Û;=ÂGÂAÁ�58ËC;=965«DE<BÐ�Á�?+ØE?+Á�@G?CÁ8;eÃEÍ�ÉJ?Ù;=Á87¬DxÂ�?C36ÆÈDE3qÅ£?+@ ;
É�ÇGDE587VÁ«DZD[ÊMÀGÂ£DE<£ÂGÁ8;eÃE?C3(7+ÜTÌ:ât;E@G@B3q?+7q76?+7�5�<¯D[3q@G?C3)96DRD[ÏB9q;E5�<®76DEÅ£?�5«<A@B58ËC;T9q5�D[<¯D=Æ�96ÇG?+5�3
;=3q?+;ÎD=Æ�DE3q5�Ä[5�< Õ áAÀG3696ÇG?+3s@B?�9(;=5«Á«7�DEÆ]9qÇG?¯Å£?�9qÇGDB@BDEÁ«DEÄ[ÃÛ;=<A@ 3q?+76ÀGÁ�9q7�D=ÆJ96ÇA5«7�;E<A;=Á«ÃB7¬587+Í



;=<A@!;=<GD[<ZÃMÅ£587¬?b@�ØE?C3(765�D[<A7ÚDEÆB96ÇG?�76?C3qØE?+3ÚÁ«DEÄ[7+Í+Ë+;=<!Ïl?]ÆÈDEÀG<l@s;T9�96ÇA?J;EÀB96ÇGD[3+Ü 74É]?+ÏGÂA;=Ä[?
ä '*)+)<,4-0/+/21�1+143�����3������ 3
	�� 3���7/���)�	����*/�� 3��;:28��+:�����698GåpÕ

� �A8��M¼�<:¸��

 ¤ÀG3�Å¯;=5«<Î3q?+76ÀGÁ�9q7�Ë+;=<�Ïl?�76ÀGÅ£Å¯;=3q5«76?+@�;E7]ÆÈDEÁ«Á«DTÉ�7 �

� 2�ÇG?C3q?Û587
; É�58@B?x@B5«7¬963q5«ÏGÀB965«DE< 5�< ÂGÁ8;eÃE?C3(7+Ü];eØE?+3q;EÄE?Ù@B?+Á«;eÃ[Í]É�5�96Ç DTØE?+31ê�	�� D=Æ
ÂGÁ8;eÃE?C3(7J?�ÝBÂ�?C3q5�?+<AË�5«<GÄ¯@B?CÁ8;eÃB7JD=Æ)DTØE?C3�é[éEëTÅ¯7+Õ

� ��?+Á«;eÃ�@BDM?+7�<AD=9�;=ÂAÂl?b;=3�9qD¯ÂGÁ«;eÃ�;£ÂA;=369�5�<Ù;£ÂAÁ«;eÃ[?C3bÜ 7�@B?bË�587¬5«DE<�96D136?C96ÀG3q<19qD¯96ÇA?
7¬?+36Ø[?C3bÍMDE3�96D¯7¬9q;eÃ®D[<19qÇG?�76?C3qØE?C3bÕ

� ¿'D[7¬9¤ÂAÁ«;eÃ[?C3(7�Ë�D[<G<G?bËp9�@GÀG365«<GÄÙÓ
��	�	TÐ:éTê�	�	GÍG;[ËCË�D[3q@G5�<GÄ£9qD®9qÇG?C5«3¤3q?+76Â�?+Ëp9q5�Ø[?�9q5�Å£?�Ð
�CD[<G?+7+Õ

� 2�ÇG?C3q?Ù587Î76DEÅ£?ÛËCDE3q36?+Á«;=965«DE< Ïl?C9:É]?+?C<´; ÂGÁ«;eÃ[?C3bÜ 71;=ÏG5«Á�5�9:Ã ;=<A@ 9qÇG?C5«3Î@G?CÁ8;eÃ ;E<A@
7¬?b76765«DE<
@BÀG3(;T965«DE<ÚÕ

� ãMDBË�58;=Á~Ï�DE<A@A7�@BD£<GD=9�;EÂGÂ�?+;=3�9qD£ÇA;eØE?�;=<
?,D�?+Ë�9�DE<�ÂGÁ8;eÃE?C3�Ï�?CÇA;eØM5«DEÀG3bÕ

� ��� �! ��#" ��� 
�� 	���� � �

Distribution of average delay for all users
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Delay distribution of repeat players
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Standard deviation of delay for player duration >= 1min
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Delay ranking of players with duration <= 1min
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Delay ranking of players with duration >= 1hr
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