
���������	��

�������
���	����� �����������! "�������$#%���&����'
�
( �	'!��')��'
�

*,+.-/+10
23054605487:9;7=<=>&?=@A*"BC-/?=D

E�FHGJILK;MONPGJQSR$TVU,W=GYXK[ZCKC\H]^K�NPK�_�MO`ba8E�FcGJQdGJF
e�K[QSf�TVMOg5GJFHZ
hSFHNiQOGjQOkcQ^lmTVFnQOK[opT�MOKC\pq�rVs:\/qutwvLxCxVx!WyGYXK�ZVKC\/qzK[{|ZVGJkH}

~5���p���H�V�5�C�C�V�L�,�1�p���n�n�C�:�V�V�n���w�5�V�"�i�n�����5�
�C�V�C�c�V���H���n�n�C�5�C�V�n�����:�V�"�i�L���w�5�

������aHTV}!K��p_�ZCKC�:� �L�C�"�i�L�� L C :¡V�C�L�"�1�p���n�L�C�:�C�V�L���w�:�C�"�¢�n���w�5�

£$¤�¥�¦�§�¨p©V¦Cª �«K
¬:K�NP`[MOGJ­/K
_VF®_V`[QOGJILK
_V�c�H{JGJ`�_�QOGJTVF¯GJF�QOaHK$opK�{|¬°T�U�}±kH{jQOGJ`�_VNiQ
`�TVFHZVK�NiQOGJTCF�`�TCFnQPMOTV{3U.TVM²MOK�_V{jt�QOGJ}!K8QPMb_�³!`C´	µ�kcM²¶3`[QOGJILK)W�_�RnK[MOK�¬�lmkH{jQOGJ`�_�NiQ
¶^¬H_V�:Qb_�QOGJTCF�·"MOT�QOTn`�TC{^G|N
_«{|_�RnK[MOK�¬¯}&kH{jQOGJ`�_�NiQ$`�TCFcZCK�NiQOGJTCF¸`[TCFnQPMOTC{3NP`;acK�}!K
­ckHGJ{jQ	TCF$QOTC�$TVU�_VF
¶^`[QOGJILK3e�K;Q¢f�T�MOg!GJFcU.Mb_�NiQPMOkH`[QOk:MOKC´5hSQ�­/K�FHK[ocQONuU¹MOTC}ºMOTVkcQOK[M
NPkc�H�/TVMPQ3GJF8T�Mb¬cK[MdQOT»TV­cQb_VGJF8GJF:U1TVMO}$_�QOGJTCF)_V­/TVkcQdMOK�NPTVkcMO`�K�N^_�IC_�GJ{¹_�­H{JK�_VFH¬²QOT
�/K[MPU.TVMO}¼QOacK&_V¬H_��cQb_�QOGJTVFAQb_�NPg:N�_�Q�QOacK±�c{¹_�`�K�N�fdacK[MOK&NPacTVMPQb_�ZCK»T�UzMOK�NPTVkcMO`�K�N
Tn`�`[kcM�´�hwQ&NPkc�H�/TVMPQON±aHK[QOK;MOTCZCK[FHK�TVkHN±MOK[`�K�GJILK[MON�QOacMOTCkcZCa°QOacK²`[TC}&­cGJFp_�QOGJTVF�TVU
{|_�RnK[MOK�¬±}&kH{jQOGJ`�_�NiQ�QPMb_VFHNP}!GJNPNPGJTCF»fdGjQOa±NPK�{JK�`[QOGJILK	op{jQOK[MOGJFHZ�_VFp¬��cMOkcFHGJFHZ^TVU½{|_�R:t
K[MONyfdGJQOacGJF�QOacKu_�`[QOGJILKzFcT5¬cK�N�´Vl8_�MOgLK[QPtw­p_�NPK�¬�MOK�NPTCk:MO`�Kz}$_�Fp_�ZCK�}!K�FnQyG|¬cK�_�N�_�MOK
_��H�H{JGJK�¬$QOT!_V`baHGJK�ILK�_�MOK�NPTVkcMO`�K�k:QOG|{JGJNO_�QOGJTVF6{|K[ILK�{/QOap_�Q	MOK��cMOK�NPK[F5QONd_�FmK�¾nkcG|{JGJ­ct
MOGJkH}¿­/K;Q¢f�K[K�F±QOacK	kHNPK[M,ZCTC_V{JNu_VFp¬�QOaHK	FcT5¬cK�TV�/K[Mb_�QOT�MzZVTL_V{JN�´:µ�k:M"NPGJ}&kH{|_�QOG|TVF
MOK�NPkc{jQON,NPacT�f®QOaH_�Q"QOaHKz�cMOTVQOTn`[TC{:G|N�U.K�_VNPGJ­H{JK^_VFH¬±�cMOT�I5G|¬cK�N"_V¬cK�¾nkH_�QOKzMOK�_�`[QOGJTCFcN
QOT%NPaHTVMPQ&QOK[MO}À_�Fp¬Á�/K[MONPGJNiQOK�FnQ$`�TCFcZCK�NiQOGJTCF=\ufdacGJ{|KmgLK�K��cG|FcZAQOacK8_�}!TCkHFnQ&TVU
NiQb_�QOK�_VFp¬
�cMOTn`�K�NPNPGJFcZ!G|F²QOaHK�_�`[QOGJILK�FHT5¬:K�Nd{|GJ}!GjQOK�¬½´

Â ÃHÄ3Å/Æ½Ç�È±É�Ê�Å½ËOÇ3Ä

Ì¯B)0:Í;Bm+¹ÎH9[B�Í[BVÏb9;BV-¯+.Î®9[Ð½B6?=Ï;Bm7:Ñ�0cD�9[+¹ÒcB
Î½B�9OÓ^7cÍ;Ô/Ï8ÕwÖ±×�Ï�Ø8Ù ÚcÚ/<OÛ:Üd+¹Î¯9;Ð=B)D�7:ÎH9[B�Ýp9!75Ñ
0:-½0:Þ/9;+.Ò:B84²?=ß|9[+.DV0:Ïb9»Þ=Í;7:9;7/D�7cß.ÏVà,áp+.Î=D�B6Î½7�Ï;+¹Î=â:ß.B8Ï;7:ß.?/9[+¹7cÎ®Ñ�7cÍ!4²?½ß¹9;+1D�0cÏO9²Ï;B�BV48Ï!0:ã½ß.B
9;76Ï;059;+1ÏOÑ�@)0:ß¹ß�0:Þ½Þ½ß.+.DV0n9;+.7:ÎyÏ�<p+¹9�Ï;B�BV46Ï^487cÍ;B&Î=0n9[?½Í�05ß�9;780:-/7cÞ/9�05Î°05Þ½Þ½Í[7c0cD�Ð6+¹Î«Ó�Ð½+1D�Ð
4²?½ß¹9;+1D�0cÏO9)Þ½Í[759[7/D�7:ß1Ï8D�0:Îäã�BÁ-/@pÎ=0:4m+1D�0:ß¹ß.@�ß.7c0c-/BV-ä0:DVD�7:Í�-/+.Î½â¯9;7�9;Ð=B�Î½B�BC-½Ï675Ñ&9;Ð=B
05Þ½Þ½ß.+1D�0n9[+¹7cÎ=Ï�05Îy-A?=Ï;B�Í�ÏVà½Ö�D�9[+¹ÒcB!Î½B�9OÓ�7:Í[Ô/Ï^0:Í;B»BCÏbÞ�BVD�+.0:ß¹ß.@AÏ;?½+|9[BV-%Ñ�7:Í�9[Ð½+1Ï�9[0cÏbÔ�à

Ö�ÎÁ0:-=05Þ/9[+¹ÒcB$Þ½Í[759;7/D�7:ß"4
?=ÏO9&ãyB
05ã½ß.B!9;7%4605Ô:B!7cÞ/9;+.4605ßu?=ÏbB
75Ñ�9;Ð=B
0LÒn05+.ß.0:ã½ß.B!Í;B�å
Ïb7c?½Í[D�BVÏV<,05Îy-�9;7®0cD�D�7c484m7/-½059;B8æ=?yD�9;?y0n9;+.7:ÎyÏ$+.Î¸Í;BCÏb7c?½Í[D�B60LÒL0:+¹ß105ã=+¹ß.+|9O@cà,ç�BVÍ;B%05âc0:+¹Î,<
0:D�9[+¹ÒcB8Î½B�9OÓ�7:Í[Ôp+¹Î½â°D�0:Î�Þ½ß.0L@¯05Î�+¹48Þ�7:Í;9[0:Îc9!Í[7:ß.B:<"Ï;+¹ÎyD�B6+¹9$ãyBCD�7:48BCÏ!Þy7HÏ;Ï;+.ã½ß¹Bm9[7�+¹Î/å
è BVD�9�D�?=ÏO9[7:48+1ÏbBC-AD�7c48Þ½?/9[059;+.7:Î=Ï�059�7cÞ/9;+.4605ß�Þy7c+¹ÎH9�Ï^+.Î%9;Ð½B&Î½B�9OÓ�7:Í[Ô�<:9[7²Ñw0cD�+.ß¹+¹9[059;B&9;Ð=B
0:-½0:Þ/9[059;+.7:Î«Þ½Í;7/D�BVÏ[Ï�à

éPÎ69;Ð½+1Ï^Þ=05Þ�B�Í^Ó^B&-/BVÏ[D�Í[+¹ã�B�0:ÎA0:D�9;+.Ò:B�0:Þ½Þ½ß.+.DV0n9;+.7:ÎÁÕSÖ�Ö&Ø3+.Î69[Ð½B�ê=BVß.-)75Ñ"4²?=ß|9[+.DV0:Ïb9
D�7:Î=â:BVÏb9;+.7:Î¯D�7:ÎH9[Í;7cßSà�Ì¯B8D�7cÎ=Ï;+.-/BVÍ&0%Ïb7:ÑY9&Í[BV0:ß|å¢9;+.48B:<�-/+1ÏO9[Í;+.ã½?/9[BV-®4²?½ß¹9;+1D�0cÏO9!05Þ½Þ=ß¹+1D�05å
9;+.7:Î8D�7:48Þ�7cÏ;BV-
75Ñ�Ïb7c?½Í[D�BVÏ�05Îy-²Í[BVD�B�+.Ò:B�Í�Ïu9;Ð=059	B�Ý½D�Ð=05Î=â:B�D�05ÞyÏb?½ß.BVÏ	D�7:ÎH9[0:+¹Î=+¹Î½â&487:ã½+.ß.B
D�7/-/B$Ó�Ð½+1D�Ð°+.Ï�B�Ý/BVD�?/9;BC-°+¹Î°9[Ð½B²0cD�9;+.Ò:B!Î=7p-½BVÏ�0:ß¹7cÎ½â89;Ð½B²Þ=0n9[Ð"à�ë±?½Í±Ö�D�9[+¹ÒcB²*,0L@cB�Í[BV-
ì�?½ß¹9;+1D�0:Ïb96Ö�-½0:Þ/9[059;+.7:ÎíÕSÖ�*uìÁÖ±Ø²Þ½Í[759;7/D�7:ß�Ïb?½Þ=Þy7cÍb9�Ï²Ð½B�9;BVÍ;7câ:B�Î=B�7:?yÏ$Í[BVD�BV+¹ÒcB�Í�Ï�<u+Sà B:à



r

Í;BCD�B�+.Ò:BVÍ[Ï39;Ðy0n9�Ð=0LÒ:B&-/+¹î�BVÍ;BVÎc9�9[B�Í[4m+.Î=0:ß�D�Ðy05Í�0:D�9[B�Í[+.Ïb9;+1D�Ï37:Í�B�Ý/Þ�B�Í[+¹BVÎ=D�B»-/+¹î�BVÍ;BVÎH9�Î=B�9bå
Ó^7cÍ;Ô)D�7:Î=-/+¹9;+.7:ÎyÏ�<pãp@)4605Ôp+.Î½â8?=ÏbB»7:Ñuß10L@:B�Í[BV-)4²?½ß¹9;+1D�0cÏO9$Ù¹ïLðCÜià/éPÎ°0
ß10L@:BVÍ;BC-64²?=ß|9[+.DV0:Ïb9
Ï;D�Ð½BV48B:<59[Ð½B±Ï;7:?=Í[D�B�-/+¹Òp+1-/BVÏ^+¹9[Ï3-=0n9[0$+¹ÎH9;7m0!Îp?½4²ã�B�Í^75Ñ�ß10L@:B�Í�Ï	+.ÎA0!Ð½+.B�Í�05Í�D�Ð½+1D�0:ß/Ó�0L@c<
Ïb?=D�Ð�9[Ð=0n9!9[Ð½B)487cÏb9$+¹48Þ�7:Í;9[0:Îc9$+.Î/Ñ�7cÍ;460n9[+¹7cÎ¯+1Ï$DV05Í[Í;+.BV-¯ãp@Á9;Ð=B)ß¹7nÓ�BVÏb9!ß.0L@cB�Í6Õ�ãy0:Ï;B
ß.0L@cB�Í�Ø�</05Î=-%9[Ð½B!Ð½+.â:Ð½BVÍ�ß.0L@cB�Í�Ï^Ï;?=D�D�BVÏ[Ïb+.Ò:BVß¹@6BVÎ½Ð=0:Î=D�B»9[Ð½+.Ï�+.Î/Ñ�7cÍ;460n9[+¹7cÎ"à

ñ�Ð½B!Í;BCÏO9�7:Ñ�9;Ð½B$Þy05Þ�B�Í�+1Ï�7cÍ;âH05Î½+1ÏbBC-A0cÏ�Ñ�7:ß.ß¹7nÓ�ÏVòyápBCD�9[+¹7cÎ®ÚmÞ½Í;7nÒp+1-/BVÏ�Ï;7:48B!ã=0cD�ÔHå
â:Í[7:?½Î=-A7:Î«Í;BCÏbBC05Í�D�ÐAÍ[B�ß10n9[BV-69[789;Ð½+1Ï�Ó�7:Í[Ô�<½ápBCD�9Cà=ó8-/BVÏ[D�Í[+¹ã�BVÏ�9[Ð½B$Ö�*uìÁÖôÖ�Ö²<yápBCD�9Và
Û8Ï;Ð½7nÓ�Ï�Ï;7:48B»Í;BCÏb?=ß|9�Ï�7:ã/9�05+.Î½BV-«Ïb7mÑw0:ÍV<½0:Î=-�ápBVD�9VàyõmD�7cÎ=D�ß.?=-/BCÏ�9;Ð½B!Þy05Þ�B�ÍCà

ö ÷�ø	Ê½ù�údÆ=Ç3É�Ä±È

û�üSý þ%ÿ��������	�:ÿ�

�������yÿ�
�ÿ����
ë±Î½B�75Ñ&9;Ð½B®480:+¹ÎäÑ�BC05Í�Ïm9;7nÓ�05Í�-½Ï80:D�9[+¹ÒcB�Î½B�9OÓ�7:Í[Ô/Ïm+.Ï89[Ð½B�9[+¹48BÁ-/BC-/+.DV0n9[BV-ä9;7¸487:å
ã½+¹ß.B¯D�7/-/B®Þ½Í[7/D�BCÏ;Ï;+¹Î=â=òd9[Ð½+1Ï%Ï;B�BV48ÏA+¹ÎyD�7:48Þ=059;+.ã½ß.B®Ó�+¹9;Ð 9[Ð½B®+.Î=D�Í;BC0:Ï;+¹Î½â¸ãy05Î=-/Ó�+1-p9[Ð
0LÒL0:+¹ß105ã=+¹ß.+|9O@m+.Î69;Ð½B&Î½B�9OÓ^7cÍ;Ômã=0:D�Ôpã�7:Î½Bc<:Ó�Ð½+1D�Ð)Í[B��H?½+.Í;BCÏ	Ñw0cÏO9[B�Í^0:Î=-89[Ð½B�Í[B�Ñ�7cÍ;B�ß.BVÏ[Ï^+¹Î/å
9;B�ß.ß.+¹âcB�ÎH9�Í;7c?/9;BVÍ[ÏVà/ç�7nÓ�B�ÒcB�ÍC<c9[Ð½B²0cD�D�BCÏ;Ï�Î½B�9OÓ^7cÍ;Ô/Ï�-/76Î½7:9�Ñ�7:ß.ß¹7nÓ 9;Ð½B!âcÍ;7nÓ�+.Î½â8ÏbÞ�B�BC-
75Ñ�9;Ð=B%ã=0cD�Ôpãy7cÎ½BVÏVàuñ�Ð½BVÍ;Bc<,Ð½B�9;BVÍ;7câ:B�Î=B�+¹9O@¯+1Ï²ã�BVD�7:48+.Î½â®BVÒ:B�Î 4m7cÍ;BAÞ½Í;7c48+¹Î½BVÎH9V<z+¹Î/å
D�ß.?=-/+.Î½â�ê½Ý/BV- 0:Î=- 4m7cã½+.ß¹B�-/+105ß¹å¢?=Þ 0:DVD�BCÏ;ÏV<�ébá��±×²<�Ý��&á/*3<dD�0:ã½ß¹B°Î½B�9OÓ^7cÍ;Ô/ÏV<uB�9[D:àdÖ
Þ½Í;+1D�B�48BC0:Ï;?½Í;B�Ï;B�BV48Ï69;7¸ã�BÁ0�Ñw05+.Í;ß.@ âc7H7/- Í;B�Ñ�B�Í[B�Î=D�B«9;7¸Í[B�æ=BCD�969;Ð=BVÏ;BÁ-/+|î�B�Í[B�ÎyD�BVÏ
+¹Î®0LÒn0:+¹ß105ã½+.ß.+|9O@«05Î=-�D�7cÏb9�75ÑdÍ[BVÏ;7:?½Í�D�BCÏ�à½Ö�Þ½Þ½ß.@p+¹Î½â«Ïb+.48Þ½ß.+|ê=BC-�BVD�7:Î½7c48+.D!Þ=Í;+.Î=D�+.Þ½ß.BVÏ�75Ñ
75î�B�Í»05Î=-Á-½B�4605Î=-"<y+¹9&+1Ï±Þy7HÏ;Ï;+¹ã=ß¹B²9;7A460:Ô:B!9[Ð½B
Þ=Í;+1D�B$+.Î=-/+1D�059;B
9;Ð½Bm0LÒn05+.ß.0:ã½+¹ß.+¹9O@%7:Ñ30
â:+.Ò:B�Î�Í[BVÏ;7:?½Í�D�Bcà"×�759[B89;Ð=059!9;Ð½B6Þ=Í;+1D�B6+1Ï!7:Î=ß¹@®0:Î¸05Í[ã½+|9[Í[0:Í;@�Í[B�Ñ�BVÍ;BVÎ=D�Bm9[Ð=0n9²BVÎ=05ã=ß¹BCÏ
D�7:48Þ=0:Í;+1Ï;7:Î=Ï�05Îy-²9[Í[0c-/+.Î½â!ãyB�9OÓ^BVB�Î6-/+¹î�BVÍ;BVÎH9	9O@HÞ�BVÏd75Ñ�Í;BCÏb7c?½Í[D�BVÏV<C9;Ðp?=Ïd-/7pBCÏ	Î½759dÎ=BVD�å
BVÏ[Ï;0:Í;+.ß¹@«9[Í[0:Î=Ïbß10n9[B$9[7«Í[BV0:ß|åiÓ�7:Í[ß.-°Þ½Í[+1D�BVÏVà��½7cÍ±B�Ý/0:48Þ½ß¹Bc<�05Î�05Þ½Þ½ß.+1D�0n9[+¹7cÎ®D�7c?½ß1-Á9[Í[0c-/B
��� � 9[+¹48B²Ñ�7:Í&ã=05Î=-½Ó�+.-p9[Ð®D�7cÎ=Ï;?½48BV-�Ó�Ð½+.ß.B
D�Í[7cÏ[Ï;+¹Î½â)0AÐ½+.â:Ð/åiã=05Îy-/Ó�+.-/9;ÐÁã=0cD�Ôpãy7cÎ½B
Õ�Ó�Ð½BVÍ;B ��� � Þ½Í[7/D�BCÏ;Ï;+¹Î=â®+1Ï8B�Ý/ÞyBVÎ=Ï;+¹ÒcB°0:Î=-�ãy05Î=-/Ó�+1-p9[Ðä+1Ï6D�Ð½BC05ÞyØ�<	Ó�Ð½+¹ß.B°+|9)D�7:?½ß1-
Ñw0LÒ:7:?=Í ���!� D�7:Î=Ï;?½48Þ/9;+.7:Î%Ó�Ð½B�Í[B&ã=05Î=-½Ó�+.-p9[ÐA+1Ï�Ï;DV05Í�D�B²Õ�9;Ðp?=Ï�B�ÝpÞ�B�ÎyÏb+.Ò:BLØ30:Î=- ���!�
9;+.4mB$D�Ð=BV05Þ,à

ñ�Ð½+.Ï
â:+.Ò:BCÏ$Í[+.Ï;B)9[7¯0®480:Í;ÔcB�9;å¢ã=0cÏbBC-�487p-½B�ß�Ñ�7:ÍmÍ;BCÏb7c?½Í�D�B)05ß.ß.7pDV0n9[+¹7cÎ"àuéPÎ Ïb?=D�Ð 0
4m7/-/BVßS<u9OÓ�7Á7:Þ½Þ�7cÏ;+¹9;B6Ñ�7cÍ[D�BVÏ²0cD�9$9[7®Ï;B�B�Ô¯9;Ð=BAâ:ß.7:ãy05ß^Ï;@/ÏO9[B�4 B��H?½+.ß¹+.ã½Í[+¹?=4 ãp@�7:Þ/9[+|å
4m+1Ï;+¹Î½â�9[Ð½B�+.ÍA7nÓ�Îäã�B�Î½B�ê½9[ÏVò^7cÎ 7:Î½BÁÏ;+.-½B�Ó^B�Ð=0LÒcB«9;Ð½BÁÎ=B�9OÓ�7:Í[Ô�B�ß.B�48B�ÎH9�Ï�<^Ó�Ð½7cÏ;B
+¹ÎH9;BVÍ;BCÏO9!+1Ï±9;7°460nÝ/+¹48+1ÏbB8Í[BVÏ;7:?½Í�D�B
?=Ï[05â:B«ÕwÏ;+¹ÎyD�Bm9;Ð=059$ã½Í[+¹Î½âHÏ±9;Ð½BV4�Í;BVÒ:BVÎH?=BVÏ�Ø�Ó�Ð½+.ß.B
480:+¹ÎH9�05+.Î½+¹Î=â²0!â:7p7/-8Þ�B�Í;Ñ�7:Í[480:Î=D�B�ß¹BVÒ:B�ßzÕ�+.Î)7:Í�-/BVÍ	9;7
Ô:B�BVÞ89;Ð½B&D�ß.+¹BVÎH9[Ï�Ï;059;+1ÏOê=BC-=Ø�à/ë±Î
9;Ð½B�7:9;Ð½BVÍ^Ï;+.-½B:<:Ó�B�Ð=0LÒcB�9;Ð½B±?=ÏbBVÍ[Ï�Õw0:D�9;+.Ò:B�0:Þ½Þ½ß.+.DV0n9[+¹7cÎ=Ï[Ø�<5Ó�Ð½7²Ï;B�BVÔ$9[7$7:ã/9�05+.Î)0!ã�B�9bå
9;B�Í"�c?y05ß.+|9O@�#LÞ=Í;+1D�B»Í[B�ß10n9;+.7:Î%Ñ�7:Í�9[Ð½B$Í[BVÏ;7:?½Í�D�BCÏ�D�7:ÎyÏb?½48BC-�<=05Îy-A9[76B%$)D�+.B�ÎH9[ß¹@%480:Î=05âcB
9;Ð½BV+¹Í�7nÓ�Î«ã½?=-½â:B�9�Ï�0LÒ:7c+.-/+.Î½âmÓ�0cÏO9[B:à

ápB�ÒcB�Í�05ß�05ß.â:7cÍ;+¹9;Ð=48Ï8+.Î=Ï;Þ½+.Í;BC- 7cÎ¿7:Þ�B�Í�0n9[+¹7cÎ=05ß�Í[BVÏ;BV0:Í[D�Ðä05Î=- BCD�7:Î=7:4²@�9;Ð½BV7:Í[+¹BCÏ
Ð=0LÒ:B»ã�B�B�Î°Þ½Í[7:Þ�7cÏ;BV-A9;76D�7:ÎH9;Í[7:ß�Í[BVÏ;7:?½Í�D�B&?=Ï[05âcB±+.Î°Î½B�9OÓ�7:Í[Ô/Ï&ÙjðCÜià=ñ�Ð½BCÏbB!0:ß¹âc7:Í[+|9[Ð½46Ï
05Í[B²05ã½ß.B$9[7%D�7:ÎpÒ:BVÍ;âcB»9;7nÓ�05Í�-½Ï�06âcß¹7cã=05ß.ß.@%7cÞ/9;+.4605ßzÍ;BCÏb7c?½Í[D�B²05ß.ß.7pDV0n9[+¹7cÎ�+¹Î®0%-/BVD�B�Î/å
9;Í�05ß.+.Ï;BV-8Ó�0L@:àcéPÎ®Ù &=<�ï�Ûy<�ïCõnÜ�Ï;?=D�Ð69[Ð½B�7cÍ;+.BVÏ^05Í[B�05Þ½Þ=ß¹+.BV-m9[7$9;Ð=B�Þ½Í[7:ã½ß.B�4 7:Ñ�BVÎ=-på¢9;7:å¢BVÎ=-
D�7:Î=â:BVÏb9;+.7:Î�D�7cÎc9[Í;7cßS<�+¢à Bcà�Ó�Ð½B�Í[B8ã=05Î=-½Ó�+.-p9[Ð¯+1Ï&9;Ð=Bm460:+¹Î�Ï;DV05Í�D�B
Í;BCÏb7c?½Í[D�B:à�éPÎ Ù &5Ü	0:Î
7:Þ/9[+¹48+1Ï;059;+.7:Î�Ñ�Í�0548BVÓ^7cÍ;Ô�+.Ï
?=Ï;BV-�9;7�-/B�Í[+¹ÒcB%0�D�ß10:Ï[Ï²7:Ñ�7:Þ½9;+.480:ß�0:ß¹âc7:Í[+|9[Ð½46Ï²+.Î=Ï;+.-½B
Ó�Ð½+.D�Ð ñ ��� <d0nÑY9[B�Í6Ï;7:48B°4m7/-/+¹êyDV0n9;+.7:Î,<dD�05Î ãyBÁÏ;B�BVÎ 0cÏ60¯Ï;ÞyBCD�+105ß�DV0:Ï;B:à�éPÎºÙ¹ï�Û:Ü�0
9;Ð½7cÍ;7c?½â:Ð«ÏO9�05ã½+.ß¹+¹9O@A0:Î=-6Ñw0:+¹Í[Î½BVÏ[Ï�05Î=0:ß¹@/Ï;+.Ï�7:ÑzÏ;7:48B±7cÞ/9;+.48+.Ï[0n9[+¹7cÎ/åiã=0:Ï;BV-AÍ[059;B»D�7:ÎH9[Í;7cß



'

05ß.â:7:Í[+¹9;Ð½46Ïu+.ÏzÞ½Í[BVÏ;B�ÎH9;BC-�<n05Î=-²+|9�+1Ï	ÏbÐ½7nÓ�Î$9;Ð=059z9[Ð½BVÏ;B�05ß.â:7:Í[+¹9;Ð½46Ïu+¹48Þ½ß.B�48B�ÎH9	Þ½Í[7:Þ�7:Í;å
9;+.7:Î=0:ß¹ß.@!Ñw05+.ÍdÞ½Í[+1D�+.Î½â=ànéPÎ�Ù¹ïCõLÜ=0!Ï;+.4m+.ß105Íd05ß.â:7cÍ;+¹9;Ð=4 +.Ï�Þ=Í;7cÞy7HÏbBC-�<505Î=-m+.Î60»4m7cÍ;B�Í[BVD�B�ÎH9
Ó^7cÍ;Ô6Ù¹ï�Ü/+|9�+1Ïz0c-½05Þ½9;BV-$9;7±9;Ð½B�éPÎH9;BVÍ;Î=B�9�B�ÎpÒp+¹Í[7:Î½48BVÎc9C<V?yÏb+.Î½â»0�Þ=0cD�Ô:B�9,9[0:â:âc+¹Î½â±Ï;D�Ð½BV48B
9;7AD�7:484²?½Î=+.DV0n9;B²ß¹+.Î½Ô°Þ½Í[+.D�B$+¹Î½Ñ�7:Í[48059;+.7:Î°9[7)9;Ð=B²B�Îy-°Ð½7cÏb9[ÏVà�ñ�Ð=B$Í;BCÏb?=ß|9�Ï�Ï;Ð½7nÓ�ÎÁ05Í[B
Þ½Í;7c48+.Ï;+¹Î=â&Ï;+¹ÎyD�B�9;Ð=B�@²0:Í;B�â:BVÎ½B�Í[+1D3BVÎ½7:?½âcÐ²9[7»ãyB�0c-½05Þ/9[BV-²9;7$0&Ó�+1-/B�ÒL0:Í;+.B�9O@²75Ñ�0:Þ½Þ½ß.+|å
D�0n9[+¹7cÎ=ÏVàHç�7nÓ^BVÒ:B�ÍC<c9;Ð½BV+¹Í�-/+.Í;BCD�9�05Þ½Þ=ß¹+1D�059;+.7:Î69[7m-/+1Ï[D�Í[B�9;B&ß10L@:B�Í[+.Î½â$4²?=ß|9[+.DV0:Ïb9�Ï[D�Ð½B�48BCÏ
Ïb?=D�ÐÁ0cÏ�9[Ð½B²7cÎ½B$Ó�B$Þ½Í[BVÏ;B�ÎH9�+.Î�9;Ð½+1Ï�Þy05Þ�B�ÍC<y+1Ï�Î½7:9±Ïb9;Í�05+.â:ÐH9bÑ�7cÍ;Ó�05Í�-%-½?½B$9[76Ñw05+.Í;Î=BVÏ[Ï
+.Ï[Ïb?=BVÏV<½0:Ï�Þ�7:+.Îc9[BV-«7:?½9�+.Î¸Ù Ú)(nÜià

� ß¹7HÏbBVÍ89;7�9;Ð=B®Ö�× Þ�B�Í�Ï;ÞyBCD�9;+.Ò:Bc<d+.Î Ù Ú5ó5Ü±05Î 7cÞyBVÎ¿Í;BCÏb7c?½Í[D�B«0:ß¹ß.7/D�059;+.7:Î Ï;D�Ð½BV48B
ã=0:Ï;BV-«7:Î�460:Í;ÔcB�9�487/-/B�ß1Ï�+1Ï�0:Þ½Þ½ß.+¹BC-«9;789;Ð=B
D�0cÏbB!7:Ñ	4mBV487:Í[@%05ß.ß.7pDV0n9[+¹7cÎ%Ñ�7cÍ�487:ã½+.ß.B
D�7/-/B:àcéPÎ®Ù¹ï:ï�Ü�05Î)0:-=05Þ/9[+¹ÒcB+*±7HámÏ[D�Ð½B�48B�Ñ�7cÍ^ì �!, >ºD�ß.+¹BVÎH9båPÏbBVÍ;ÒcB�Í	Òp+.-½B�7²0:Þ½Þ½ß.+.DV0n9;+.7:ÎyÏ
+.Ïm-/BVÏ[D�Í[+.ãyBC-�àuéi98+1Ï²ã=0cÏbBC-�7:Î�+.ÎH9;BVß¹ß.+¹âcB�ÎH9m0:â:BVÎc9�Ï!9[Ð=0n98Í;BCÏbBVÍ;ÒcB6Î½B�9OÓ�7:Í[Ô®ãy05Î=-/Ó�+1-p9[Ð
05Î=-Aß¹7/D�0:ß ���!� D�@/D�ß.BVÏV<H0:Î=-A0c- è ?=Ïb9^9[Ð½B±Òp+1-/B�7mÏO9[Í;BC054 05Þ=Þ½Í;7cÞ½Í[+.059;B�ß.@:àHéPÎ¯Ù Ú.-5Ü�0²4605Í;å
Ô:B�9$487/-/BVß�9;7Á05ß.ß.7pDV0n9[B/*±7páÁ+1Ï$0:Þ½Þ½ß.+¹BC-Á9[7Á0«D�7:Î/Ñ�BVÍ;BVÎ=D�+.Î½â«9;7p7cß	9[0:Í;âcB�9;BC-®059²D�0:Ï;?=0:ß
4mBVB�9[+¹Î½âHÏ�Ó�Ð½B�Í[B»Ïb?=-=-/B�Î«Òn05Í[+.059;+.7:Î=Ï^+¹Î«ã=0:Î=-/Ó�+1-p9;Ð°0LÒn05+.ß.0:ã½+¹ß.+¹9O@6Í;B��c?=+¹Í[B±0:Î«0c-½05Þ/9[+¹ÒcB
*±7Há%D�7:ÎH9[Í;7cß�Ïb9;Í�0n9[B�âc@:à

Ö D�7cÏb9m487/-/BVß^Ñ�7cÍ60:D�9[+¹ÒcB%Î=B�9OÓ�7:Í[ÔpÏ
+1Ï8Þ½Í;7cÞy7HÏbBC-¸+.ÎºÙ¹ï�05Ü¢<�Ó�Ð½+1D�Ð B�Ý/Þ½Í;BCÏ;Ï;BVÏ²9;Ð=B
9;Í�0:-/B�å¢7:îäã�B�9OÓ�B�BVÎ -/+¹î�BVÍ;BVÎH9
9O@pÞ�BVÏ
75Ñ�Í[BVÏ;7:?½Í�D�BCÏ$+.Î 01�c?y05ÎH9;+¹9[059;+.Ò:BAÓ�0L@:à�ç�7nÓ�B�ÒcB�ÍC<
-/?½B89;7«9[Ð½B6Í;BCD�?½Í�Ï;+¹ÒcBm0:Þ½Þ½Í[7c0:D�Ð¯0:-/7cÞ/9;BC-�<�9;Ð=Bm487/-/BVß3ÏbBVB�46Ï»487:Í[B605Þ½Þ½Í[7:Þ=Í;+10n9[B²Ñ�7cÍ
05Þ½Þ½ß.+1D�0n9[+¹7cÎ=Ï!9[Ð=0n9m4605Ô:B%?=Ï;BA75Ñ�Í[BVÏ;7:?=Í[D�B6Í;BCÏbBVÍ;Òn0n9[+¹7cÎ"<"+.Î=Ïb9;BV0c-¸75Ñ�Ð=+¹âcÐ½ß¹@¸0c-½05Þ/9[+¹ÒcB
7:Î½BCÏ�à��=?½Íb9[Ð½B�Í[487:Í[B:<p9[Ð½B!?=Ï;B&7:Ñ�Ï;?=D�Ð«487p-½B�ß"Ó�+¹9;Ð°4²?=ß|9[+.DV0:Ïb9�Î=B�BV-=Ï�9;78ã�B$D�ß105Í[+|ê=BC-�à

û�üYû 23�546��78�9���:�/;<�=�5��ÿ�����7>�=�?;<�=�����	�=4
� 7:Î½âcBVÏb9;+.7:Î¸D�7cÎc9[Í;7cß3D�0:Î¸ãyBAÍ;BVâc05Í�-/BC-¯0cÏ²0ÁÏ;ÞyBCD�+105ß3DV0:Ï;B)75Ñ�Í[BVÏ;7:?½Í�D�B84605Îy05â:BV48B�ÎH9
Ó�Ð½+.D�Ð¯D�7:ÎyÏb+1-/B�Í�Ï�460:+¹Î½ß.@«ã=05Î=-½Ó�+.-p9[Ð¯0cÏ�0)Ï[D�0:Í[D�B$Í;BCÏb7c?½Í�D�B:à=éi9±Ð=0cÏ�ã�B�BVÎÁ48B�ÎH9;+.7:Î½BC-
ÏbBVÒ:B�Í�05ß�9;+.4mBCÏ%0cÏA0 Þy7:9;B�ÎH9[+.0:ß&0:Í;BC0�75Ñ²05Þ=Þ½ß¹+1D�059;+.7:Î 9[Ð=0n9°D�05Î ãyBVÎ½B�ê½9%Ñ�Í;7c4 0:D�9[+¹ÒcB
Î½B�9OÓ�7:Í[Ô/Ï�à , Î=-på¢9;75åiB�Îy-«D�7:Î½âcBVÏb9;+.7:Î°D�7cÎc9[Í;7cß"+1Ï�05Î°B�Ýp9[Í;BV4mBVß¹@«-/+@$6D�?½ß¹9±Þ½Í[7:ã½ß.B�4°<½Þy05Í;å
9;+1D�?½ß105Í[ß¹@¯7:Î�9;Ð=B6éPÎc9[B�Í[Î½B�9
Ó�Ð½B�Í[B8+|9²+1Ï$0:â:â:Í�0LÒn0n9[BV-Áãp@®9;Ð½BA0:ã=Ï;B�Î=D�Bm7:Ñ�+¹Î/Ñ�7cÍ;46059;+.7:Î
05ã�7:?/9^9;Ð½B±Î½B�9OÓ�7:Í[Ô�à:éPÎA0:Î)0:D�9[+¹ÒcB�Î½B�9OÓ^7cÍ;Ô�<cDV05Þ=Ï;?½ß.BVÏ^D�05Î)D�7:ß.ß¹BCD�9�+¹Î/Ñ�7cÍ;46059;+.7:Î)05ã�7:?½9
Î½B�9OÓ�7:Í[Ô%D�7:Î=-/+¹9;+.7:ÎyÏ$Ù õnÜz0:Î=-°0:D�9[+¹ÒcB»ê=ß¹9;B�Í�Ï�DV05Î�ã�B$+.Î=ÏO9�05ß.ß¹BC-«9;7)0c-½05Þ/9±ãyB�9OÓ^BVB�Î�Þ�7:Í;å
9;+.7:Î=Ïm75Ñ�9;Ð½B«Î½B�9OÓ�7:Í[Ô�Ïb?½ã è BVD�989[7¯-/+¹î�BVÍ;BVÎH98D�7:Î=-/+¹9;+.7:ÎyÏ«Ù¹ïVó5Ü¢àBA�?/9m9;7�Ó�Ð½+.D�Ð B�Ýp9;BVÎH9
Ïb?=D�Ð60:Î80c-½-/+¹9;+.7:Î=0:ß½+.Î/Ñ�7:Í[460n9;+.7:Îm+1Ï	Ð½B�ß.Þ/Ñ�?½ß¢<H7:Í�9;Ð=B�B�Ýp9;Í�0&ã½?½Í�-/B�Î8+¹9348+¹âcÐH9dã½Í;+.Î½ây<:05Í[B
ÏO9[+¹ß.ß"7:Þ�B�Î��H?½BCÏO9[+¹7cÎ=Ï�à

ì�?½ß¹9;+1D�0:Ïb9!ÏbBCÏ;Ï;+¹7cÎ=Ï�DV05Î¯ãyBmB�+¹9;Ð½BVÍ!Ïb+.Î½â:ß.B²Í�0n9[B:<�+|Ñ�0AÏ;+¹Î=â:ß.B²æ=7nÓô+1Ï&â:BVÎ½B�Í�0n9[BV-°Ñ�7cÍ
05ß.ß/9;Ð½B�Í;BCD�B�+.Ò:BVÍ[ÏV<L7:Íd4
?½ß¹9;+.Í[059;B:<:Ó�Ð½B�Î6Ï;B�Ò:BVÍ[0:ßpæ=7nÓ�Ï	05Í[B�â:BVÎ½B�Í�0n9[BV-m05Î=-
9[Ð½B�Í[BVD�BV+¹ÒcB�Í�Ï
â:B�930»Ï;?½ã=Ï;B�9d7:Ñ=æ=7nÓ�Ï	0cD�D�7cÍ[-½+¹Î½â±9;7»9[Ð½B�+.Í	Þ½Í[B�Ñ�BVÍ;BVÎ=D�BCÏ	05Î=-8D�7cÎ=Ïb9;Í�05+.Îc9�Ï�àLéiÑ�9;Ð½BCÏbB�æy7nÓ�Ï
05Í[B»0:ß|9[B�Í[Î=0n9[+¹ÒcBVÏ�9[76BV0:D�Ð°7:9;Ð½BVÍV</Ó�B!Ð=0LÒ:B!06Ï;+¹4
?½ß1D�0:Ïb9�Ï[D�Ð½B�48B:à=éiÑz9[Ð½B�@«D�7c4mÞ=ß¹BV4mBVÎH9
BV0:D�ÐA759;Ð=B�Í�+¹Î«0²Ð½+.B�Í�05Í�D�Ð½+1D�0:ß=Ó�0L@:<:Ó�B&Ð=0LÒ:B�0
ß10L@:B�Í[BV-6Ï[D�Ð½BV4mBcàH*u0L@:BVÍ;BC-84²?½ß¹9;+1D�0cÏO9�+.Ï
9O@HÞ=+.DV05ß.ß¹@�Þ½Í[7:Þ�7cÏ;BV-�Ñ�7:Í»Òp+.-/BV7=<�ã½?/9!+¹9!Ð=0:Ï»0%Þy7:9;B�ÎH9[+.0:ß�Ñ�7:Í!05Îp@�Ôp+¹Îy-Á75Ñ�05Þ½Þ=ß¹+1D�059;+.7:Î
9;Ð=059zD�0:Î²-/+.Òp+.-/B�0�Ï;+¹Î=â:ß.B	æ=7nÓ¸+.Îc9[7±Ï;?½ã/æ=7nÓ�Ï,75Ñ=-/+¹î�B�Í[B�ÎH9uÞ½Í[+.7:Í[+|9[+¹BCÏ�<VB:à â=àL05Î²0:Î½+¹46059;+.7:Î
ÏO9[Í;BC054°</ã½?½ß.Ô%-½059[0
9;Í�05ÎyÏOÑ�BVÍ[ÏV<pB�9[D:à

ì�?½ß¹9;+1D�0:Ïb9$D�7cÎ½â:BCÏO9[+¹7cÎ�D�7:ÎH9;Í[7:ß	Ï[D�Ð½B�48BVÏ!DV05Î�ãyB%-/+¹Òp+1-/BV-¯+.Îc9[7°9OÓ^7�D�ß.0cÏ;Ï;BVÏVò�Þ½?½Í[B
B�Î=-på¢9;7:å¢BVÎ=-®Ï[D�Ð½BV4mBCÏ�<�0:Î=-®Í[7:?½9;B�Í;åP0:Ï[Ïb+1ÏO9[BV-�Ï[D�Ð½B�48BCÏ�à�éPÎ�0AÞ½?=Í;B8B�Îy-påS9[75åiB�Î=-®ß.0L@cB�Í[BV-
4²?½ß¹9;+1D�0cÏO9�Ï[D�Ð½B�48B6Ù|ïnðp<;Ú5Û5Üi<p9;Ð½B!Ï;7:?½Í�D�B±9;Í�05ÎyÏb48+¹9[Ï�0mÐ½+.B�Í�05Í�D�Ð½+.DV05ß.ß¹@8BVÎ=D�7/-/BC-«Ïb9;Í[BV0:4°<
05Î=-«9[Ð½B$Í[BVD�BV+¹ÒcB�Í�Ï�Ïb?=ã=Ï;D�Í;+.ã�BC#L?=Î=Ïb?=ã=Ï;D�Í;+.ã�B»9;7A06Îp?½4
ãyBVÍ�75Ñ	ß10L@:BVÍ[Ï�0cD�D�7cÍ[-½+¹Î½â89[769;Ð=B



v

7:ã=Ï;B�Í[Ò:BC-ÁÎ½B�9OÓ^7cÍ;ÔÁD�7:Î=-/+¹9;+.7:ÎyÏ6Õ�ß.7cÏ[Ï»Í[059;B:<�B�9[D:à Ø�à,ñ�Ð½BED�*,ì Þ½Í[759[7/D�7:ß�Ù¹ïLðLÜd+.Ï»7cÎ½B875Ñ
9;Ð½B�Þ½+.7:Î½BVB�Í�Ïu0:Î=-
4m7HÏO9�Ó�B�ß.ß|åiÔpÎ½7nÓ�Î$Þ½Í[759[7pD�7:ß1Ï,+.Î
9;Ð½+1Ï	D�059;B�âc7:Í[@:àVéi9�+1Ï�ã=0cÏbBC-$7:Î²9;Ð½B�Ï;7
D�05ß.ß.BV-/F:G.HJILKNM%O�K:PQHJRSK:I�T>U�9[7«Þ=Í;7cãyB
Ñ�7:Í!0LÒn05+.ß.0:ã½ß.B
ã=0:Î=-/Ó�+1-p9;Ð,<"05Î=-¯7:Î®9;Ð½B67cã=ÏbBVÍ;ÒcBV-
ß¹7HÏ;Ï8Í�0n9[B°9;7�05ãy05Î=-/7cÎ ß10L@:BVÍ[Ïm+.Î D�0cÏbB°75Ñ!D�7cÎ½â:BCÏO9[+¹7cÎ"àVD�* � Ù ÚnÛ:Ü�+.ÏA0¯487cÍ;B�Í[BVD�B�ÎH9
Þ½Í;7:9;7/D�7cß�9;Ð=059�05ß1Ïb760:-=-/Í;BCÏ;Ï;BVÏ^Ñ�Í[+¹BVÎ=-/ß.+¹Î=BVÏ[Ï�9;7nÓ�05Í�-½Ï�ñ ��� æy7nÓ�Ï�7:Î%9;Ð½B!éPÎH9;BVÍ;Î=B�9Và

ñ�Ð½B»B�Ý/+.Ïb9;+.Î½â6BVÎ=-på¢9;75åiB�Îy-Aß10L@:BVÍ;BC-AÏ[D�Ð½B�48BVÏ�0:D�Ð½+.B�ÒcB±ÒcB�Í[@)â:7p7/-AÍ[BVÏ;?½ß¹9[Ï�D�7:Î=Ï;+.-½B�Í;å
+¹Î½â²9;Ð½B±ß¹+.48+|9�0n9[+¹7cÎ=Ï37:Ñ"Þ½?½Í[B�ã�BVÏb9båiB�î�7:Í;9^Î½B�9OÓ^7cÍ;Ô/Ï	Ó�Ð=+.D�Ð)460:Ô:B�487cÏb9^7:Ñ�9;Ð½B±éPÎH9;B�Í[Î½B�9
9;7/-½0L@:àuç�7nÓ�B�Ò:BVÍV<�9[Ð½B�@�Ð=0LÒcBm460:ÎH@�-/Í�0LÓ�ã=0:D�Ô/Ï»Ïb?yD�Ð�0:ÏVò,Ïbß.7nÓ 0:Î=-=#n7:Í$D�7H05Í�ÏbB�å¢âcÍ[0:+¹Î
0:-½0:Þ/9[059;+.7:ÎXW�?½Î=Ïb9[0:ã½ß.B
ã�B�Ð=0LÒp+.7:?½Í»D�Ð=0:Í[0cD�9;BVÍ;+1Ï;BV-°ãp@ÁÏb?=ã=Ï;D�Í;+.ã�BC#L?=Î=Ïb?=ã=Ï;D�Í;+.ã�B²7cÏ[D�+.ß.ß.05å
9;+.7:Î=Ï�WH9;Ð½B&Î½B�BC-69[7m0:ß¹ß.7/D�0n9[B±0:Î=-64605Î=0:â:B&ÏbBVÒ:B�Í�05ßy4²?½ß¹9;+1D�0cÏO9�â:Í[7:?=Þ=Ï:WcÍ[0:Î=-/7c4¼Þy0:D�Ô:B�9
-/Í;7cÞ=Ïm9;Ðy0n9Aß.BV0c-�9[7¸Þy7p7:ÍY�c?y05ß.+|9O@ -½?½B�9;7¸Ð=+¹BVÍ[0:Í[D�Ð½+1D�0:ß�-/B�Þ�B�Î=-½B�Î=D�BÁ05487:Î½â�Þ=0cD�ÔHå
B�9[Ï
Ñ�Í[7:4�-/+¹î�BVÍ;BVÎH9mß10L@:BVÍ[Ï�W,Þ½Í[7:ã=+¹Î½â®Ñ�7:Í60:-=-/+|9[+¹7cÎ=05ß�ã=0:Î=-/Ó�+1-p9;Ð Ð=0:Ï80ÁÞ�759[B�ÎH9;+105ß�9[7
+¹ÎH9;BVÎ=Ï;+|Ñ�@«D�7:Î=â:BVÏb9;+.7:Î�Wp-½+Z$)D�?=ß|9O@A9;76Ïb@pÎ=D�Ð=Í;7cÎ½+.Ï;B»05487:Î½âmÍ[BVD�BV+¹ÒcB�Í�Ï3ß.BV0c-/+.Î½âm9;78?½Î=-/BVÍbå
?/9;+.ß¹+1Ï[0n9;+.7:Î°7:Ñuã=0:Î=-/Ó�+1-p9;Ð"à

D�BVD�B�ÎH9;ß.@:<V4m7cÍ;Bd059b9[B�ÎH9;+.7:Î!Ð=0cÏ"ã�B�BVÎ²-/B�Òc759[BV-±9;7�Í[7:?½9;B�Í;åP0:Ï[Ïb+1ÏO9[BV-&Ï;D�Ð=B�48BVÏ^Ù ó5Ü¢<�9;Ð=059
D�05Î°D�7c?½ÎH9�7:Î«Í;7c?/9;BVÍ�Ïb?=Þ½Þy7cÍb9�+.Î°7:Í�-/B�Í�9[78Ï;7:ß.Ò:B&9[Ð½B$05ã�7nÒ:BV4mBVÎH9;+.7:Î½BC-)Þ½Í[7:ã½ß.B�46ÏVà/éPÎ
Ù|ï�(nÜ305Î�B�ÝH9[B�Î=Ï;+.7:Î�75Ñ[D�*,ì +1Ï!Þ½Í[7:Þ�7cÏ;BV-�<�Ó�Ð=+.D�Ð�4605ÔcBVÏ!?=Ï;B875Ñ�9OÓ�7«Þ=Í;+.7:Í[+|9O@®ß¹BVÒ:B�ß1ÏVò
9;Ð½B�?½Þ=ÞyBVÍdß.0L@cB�ÍC<LÓ�Ð½+.D�Ð8+1Ï	ß.BVÏ[Ï�+¹48Þ�7:Í;9[05ÎH9�9;Ðy05Îm9;Ð½B�7:9;Ð½BVÍ[ÏV<n+1Ïd05ß.Ó�0L@/Ï�0:Ï[Ï;+¹âcÎ½BV-
0»ß¹7nÓ
Þ½Í;+.7:Í[+¹9O@:àyñ�Ð=+.Ï»D�Í[BV059;BCÏ�0]\;ã½?½48Þ�B�Í&ß.0L@cB�Í_^m9;Ð=059»0:ã=Ïb7cÍ;ãyÏ�487cÏb9±7:Ñ	9;Ð½BmÞ=0:D�ÔcB�9�ß.7cÏ[Ï;BVÏVà
� Î½Î½BCD�BCÏ;Ï[05Í[@ è 7:+.Î8B�Ý/ÞyBVÍ;+.48B�ÎH9[Ï	0:Í;B�B�ß.+.4m+.Î=059;BV-m+.Îm9;Ð½+1Ï�Ó�0L@c<nß¹BC0:-/+.Î½â&9;7!0&Ò:BVÍ;@$Ïb9[0:ã½ß.B
ãyBVÐ=0LÒp+¹7c?½Í�B�Ò:BVÎ°Ó�Ð½B�Î%9;Ð½B!ß10L@:BVÍ[Ï�Ð=0LÒcB&0mÒn05Í[+105ã½ß.B»ã½+|9�Í�0n9[B»Þ½Í;7:ê=ß.B:à

éPÎ Ù|ï�-nÜ^0�Í[7:?½9;B�Í;åP0:Ï[Ïb+1ÏO9[BV-�D�7cÎ½â:BCÏO9[+¹7cÎ�D�7:ÎH9;Í[7:ß^Ï;D�Ð½BV48B6Ñ�7:Í
Í;BVß¹+105ã½ß.B64²?=ß|9[+.DV0:Ïb9²+.Ï
ÏbÔcB�9[D�Ð=BV-�ànñ�Ð½B�05?½9;Ð½7cÍ[ÏuÞ½Í[7:Þ�7cÏ;B�0±Ò:BVÍ;@»+.Îc9[B�Í[BVÏb9;+.Î½â±ê=ß|9[B�Í[+¹Î=â&Ï[D�Ð½B�48B�ã=0:Ï;BV-
7:Îm0�Î=7:Í;å
480:ß¹+1Ï;BV-
+¹ÎpÒ:BVÍ[Ï;B�ÏbB��H?½B�Î=D�B�ÎH?=4²ã�B�Í	Ó�Ð½+1D�Ð8+.Ï	46059;Ð½BV48059;+1D�0:ß¹ß.@!9;Ð=B�Ïb487p759[Ð½BVÏb9dÏ;D�Ð½BV48B
Þy7HÏ;Ï;+¹ã=ß¹Bcà�ñ�Ð=B�@Á0:Ï[Ï;?½48B$9;Ðy0n9&9;Ð½B8Í[7:?/9[B�Í»D�7:48Þ½?½9;BVÏ±9[Ð½B²Ñw0:+¹Í!Ï;Ð=05Í[BVÏ�Ñ�7:Í!05ß.ßu9;Ð½B6Ï;BVÏbå
Ïb+.7:Î=ÏVà3ñ�Ð½BV+¹Í)Ï;+.â:Î=0:ß¹ß.+¹Î=â�Ï[D�Ð½BV4mB�+1Ï)Ï;+¹48+.ß.0:Í89;7¸7c?½Í[ÏV<dã½?½9A05Î B�Ý/Þ½ß.+.D�+|9%Í[059;B°+.Ï)?=ÏbBC-
+¹Î=Ïb9;BC0:-%75Ñ�ß.0L@cB�Í�Ï�à

�½7:Í�0!Í[7:?/9[B�Í;åi0cÏ;Ï;+.Ïb9;BC-8Ï;D�Ð½BV48B�9;7
ãyB±?=ÏbB�Ñ�?½ß¢<H+¹9^Î=B�BV-=Ïd9[7$ãyB&Ó�+1-/B�ß.@60:D�D�B�Þ/9[BV-60:Î=-
-/B�Þ½ß.7n@:BC-�<n7:Íd059dß¹BC0:Ïb93-/B�Þ=ß¹7n@cBV-$+.Î)D�Í[+¹9;+1D�05ß/Þ�7:+.ÎH9[Ï	+.Îm9;Ð½B�Î=B�9OÓ�7:Í[Ô�<nÓ�Ð=+.D�Ð605Îp@pÓ�0L@!Í;B�å
�c?=+¹Í[BVÏ�0±ß¹7cÎ½â&Ïb9[0:Î=-½0:Í[-/+1Ï[0n9;+.7:Î²Þ½Í;7/D�BVÏ[Ïu0:Î=-
-½B�Þ½ß.7n@p4mBVÎH9u9[+¹48B:à:á/+¹Î=D�B�4m7HÏO9�4²?=ß|9[+.DV0:Ïb9
ÏbBCÏ;Ï;+¹7cÎ=Ï�0:Í;B²Î=0n9[?½Í[0:ß¹ß.@«Ð½B�9[B�Í[7:â:BVÎ½B�7c?=ÏV<½+|9»+1Ï�-/+@$)D�?½ß¹9±9[7%0:â:Í[B�B$7cÎÁ0AÏ;+¹Î½âcß¹BmÏb7cß¹?½9;+.7:Î
7:Í±Ï;B�9±75Ñ3Ï;7:ß.?/9;+.7:Î=ÏVàyñ�Ðy0n9�+1Ï�Ó�Ð=B�Í[B²0:D�9;+.Ò:B$Î½B�9OÓ^7cÍ;Ô/Ï�DV05Î�Þ½ß10L@°06Í;7cß¹Bc<yÏ;+¹ÎyD�B$Ó�B²D�0:Î
-/BVÏ;+¹âcÎ«D�?=Ïb9;7:48+1ÏbBC-%Ï;7:ß.?/9[+¹7cÎ=Ï�05Î=-«ß.B�9�9[Ð½B�4 B�Ò:7cß¹ÒcB�9[Ð½Í[7:?½âcÐ%?=Ï[05âcB±B�Ý/ÞyBVÍ;+.B�Î=D�B:à

éPÎíÙ -nÜ�0Á?½Î½+1D�0cÏO96Ï[D�Ð½B�48B)Ñ�7cÍ6Ö�×�åiã=0cÏbBC-�D�7cÎ½â:BCÏO9[+¹7cÎ D�7cÎc9[Í;7cß3+1ÏmÞ½Í;BCÏbBVÎH9;BV-"<,9�05Í;å
â:B�9[BV-A9;76+.48Þ½Í;7nÒcB&ñ ��� Þ�B�Í;Ñ�7:Í[4605Î=D�B&7nÒcB�Í�ß.+¹Î½Ô/Ï�Þ½Í[BVÏ;B�ÎH9[+¹Î½â8Ð½+.â:Ð°ã=0:Î=-/Ó�+1-p9;Ð�-/BVß.0L@
Þ½Í;7/-/?yD�9Và:éPÎÁÙ|ïLÚLÜ=0!Ï;+¹Î½âcß¹B�Í�0n9[B�Í;BVß¹+105ã½ß.B�4²?=ß|9[+.DV0:Ïb93Ï;D�Ð½BV48B�Ó�+|9[Ð8D�7:Î½âcBVÏb9;+.7:Î8D�7cÎc9[Í;7cß/+.Ï
Þ½Í;BCÏbBVÎH9;BV-
+.Î89;Ð½B�Ñ�7cÍ;4 75Ñ�05Î80:D�9[+¹ÒcB�ÏbBVÍ;Òp+1D�BcànÌ¿+|9[Ð½+¹Î89[Ð½+1ÏdÏ;D�Ð=B�48B:<L9[Ð½B�Ï;7:?½Í�D�B�0:-=05Þ/9�Ï
+|9�Ï!ÏbBVÎ=-/+.Î½â%Í�0n9[Bm9;7%9;Ð½B8Í�0n9;Bm9[Ð=0n9$D�0:Î®ã�B6Ïb?½Þ=Þy7cÍb9[BV-¯ãH@°9[Ð½B`\bÎ=7:48+¹Î=B�B�^=<yÓ�Ð=+.D�Ð�+.Ï
9;Ð½BmÓ^BC05ÔcBVÏb9�Í;BCD�B�+.Ò:BVÍ�+.Î�9;Ð=B
Ï;BVÏ[Ïb+.7:Î"àyéPÎ Ù ÚLÜi<�0)ß.0L@cB�Í[BV-°Òp+.-½B�7)4
?½ß|9[+.DV0:Ïb9±Þ½Í[759[7/D�7:ßu+.Ï
+¹48Þ½ß.B�48B�ÎH9[BV-%7nÒ:B�Í^9OÓ�7mÖ±×íÞ=ß.059bÑ�7:Í[46Ï�ò½Ö±×�ñ�á%05Î=-%ìa(½à½Ö�ß|9[Ð½7:?=â:Ð%9;Ð½B»â:7H05ß�75Ñu9;Ð=059
Ó^7cÍ;ÔmÓ�0cÏd9[7mD�7:48Þ=0:Í;B�9;Ð½B&ÞyBVÍbÑ�7cÍ;460:Î=D�B±75Ñ"9[Ð½B�9OÓ�7
Ö±× Þ=ß.059bÑ�7:Í[46Ï�<p+¹9�+1Ï�+¹ÎH9[B�Í[BVÏb9;+.Î½â
9;76Î½7:9;+1D�B&9;Ð=059�9;Ð½BV+¹Í�Ï;+.â:Î=0:ß¹ß.+¹Î=â8Ï[D�Ð½BV4mB»+1Ï�+.-½B�ÎH9;+1D�0:ß�9;787:?=Í[ÏVà

Ö ß.759�7:ÑmÖ�× B�Ý½0548Þ½ß.B�0:Þ½Þ½ß.+.DV0n9;+.7:ÎyÏ«0:Í;B�Í[B�ß10n9;BC- 9[7 +¹Î/Ñ�7cÍ;46059;+.7:Î êyß|9[B�Í[+¹Î½â 7cÍ
9;Í�05Î=Ï[D�7/-/+.Î½â®+.Î 9;Ð½B�0:D�9;+.Ò:B%Î½7/-/BVÏ°Ù¹ïVó½<[Ú/ï�Üià	ñ�Ð½B°D�7:48487:Î +.-½BV0®9;7¯9;Ð½BCÏbB°B�Ý½0:4mÞ=ß¹BCÏ
+.Ï$9;7®Ï;Ð½7nÓ¼Ð½7nÓ 4m7cÍ;B6+.ÎH9;BVß¹ß.+¹âcB�ÎH9$Ñ�?½ÎyD�9;+.7:Îy05ß.+|9O@�Ïb?yD�Ð�0:Ï²Ï;B�ß.BVD�9;+.Ò:B6Þ=0cD�Ô:B�9²-/+.Ï[D�0:Í[-/å



b

+¹Î½â«05Î=-Á9;Í�05Î=Ï[D�7/-/+.Î½â)+.ÎÁ9[Ð½BmÍ;7c?/9;BVÍ[Ï&D�0:ÎÁÐ½B�ß.Þ®+.48Þ½Í[7nÒH+.Î½â69[Ð½BmÍ;BCD�B�Þ½9;+.7:Îc�H?=0:ß¹+¹9O@°75Ñ
0%4
?½ß¹9;+.4mBC-/+10ÁÏO9[Í;BC054°à�éPÎ¸05ß.ß�9;Ð½BCÏbB6B�Ý½0548Þ½ß.BVÏV<�9;Ð½BAÏ;7:?=Í[D�B
7:Ñ�D�7:Î½âcBVÏb9;+.7:Î�-/7pBVÏ»Î½7:9
Í;BC0:D�9±+¹ÎÁ7cÍ[-½B�Í�9[7)Þ½Í[B�Ò:BVÎH9�7nÒ:BVÍbæ=7nÓº05Î=-�-½+.Ï[D�0:Í[-/+.Î½âyà��z+¹ß¹9;BVÍ;+.Î½âA+.Î°9;Ð=B²+.Îc9[B�Í[48BV-/+10n9[B
0:D�9[+¹ÒcB6Î½7/-/BVÏ
05ß.ß¹BVÒp+.059;BVÏ!-½7nÓ�Î=ÏO9[Í;BC054 D�7:Î=â:BVÏb9;+.7:Î,<"05Î=-�+1Ï$+.48Þy7cÍb9�05ÎH9!Ñ�7:Í
Ð½B�9[B�Í[7:â:B�å
Î½B�7c?=Ï�4²?½ß¹9;+1D�0cÏO9C<5Ïb+.Î=D�B^+¹9dB�Î=0:ã½ß.BVÏu9;Ð½B�0c-½05Þ½9[0n9[+¹7cÎ²7:Ñy7:Î=B�7cÍ;+.â:+.Î=0:ßHÏb9;Í[BV0:4 Ñ�7:ÍdÏ;B�Ò:BVÍ[0:ß
-/+|î�B�Í[B�ÎH9�â:Í[7:?=Þ=Ï�75ÑuÍ[BVD�B�+.Ò:BVÍ[ÏVàHç�7nÓ^BVÒ:BVÍV<cê=ß¹9;B�Í[+.Î½âm0:ß¹7cÎ½B»+.Ï�7cãHÒp+.7:?=Ï;ß.@6Î½759�08Ïb7cß¹?½9;+.7:Î
9;7�9;Ð=B®D�7cÎ½â:BCÏO9[+¹7cÎäD�7:ÎH9;Í[7:ß�Þ½Í[7:ã½ß.B�4°<3Ï;+.Î=D�B�+¹9%-/7pBVÏ8Î=759)9�0:D�Ôpß¹B«9[Ð½B®Ï;7:?½Í�D�B°75Ñ&9;Ð=B
D�7:Î=â:BVÏb9;+.7:Î,à

d e?f<gheji¯Æ½Ç	Å/Ç�Ê�Ç k

Ö�D�9[+¹ÒcB±*u0L@:B�Í[BV-6ìÁ?½ß|9[+.DV0:Ïb9�Ö±-½05Þ/9�0n9[+¹7cÎ®ÕwÖ±*,ìÁÖ&Ød+1Ï^0²4²?½ß¹9;+1D�0cÏO9�D�7cÎ½â:BCÏO9[+¹7cÎ)D�7:ÎH9[Í;7cß
Þ½Í;7:9;7/D�7cß�+¹48Þ½ß.B�48B�ÎH9[BV-ä0:Ï805Î Ö�Ö²à	éi9AÏb?½Þ=Þy7cÍb9�Ï
Ð=B�9;BVÍ;7câ:BVÎ½B�7c?=Ï²Í[BVD�B�+.Ò:BVÍ[Ï²9;Ð½Í[7:?=â:Ð
9;Ð½B®D�7:4
ã½+¹Îy0n9;+.7:Î¿7:Ñ&ß10L@:BVÍ;BC-ä4²?½ß¹9;+1D�0cÏO9)9[Í[0:Î=Ï;4m+1Ï[Ïb+.7:ÎäÓ�+|9[Ð¿9;Ð=B®ÏbBVß¹BCD�9[+¹ÒcB°ê=ß|9[B�Í[+¹Î=â
05Î=-8Þ½Í[?½Î½+.Î½â!7:Ñ�ß10L@:BVÍ[ÏzÓ�+¹9;Ð½+.Î69[Ð½B�0:D�9;+.Ò:B�Î½7/-/BCÏ�à:éPÎ6Þ½Í;BVÒp+¹7c?=Ï	Ó�7:Í[ÔAÙ Ú)0nÜy0!DV0:Ï;B�ÏO9[?=-/@
Ó�0cÏ^D�7:Î=-/?yD�9;BC-�<pÓ�Ð½+1D�ÐAß.BV-69[7
0:ÎA+.Î½+|9[+.0:ß�Ò:B�Í�Ï;+¹7cÎ675ÑuÖ±*,ìÁÖ²àHéPÎA9;Ð½+1Ï�Þ=0:ÞyBVÍ^Ó�B�Í[B�ê=Î=B
9;Ð½B!Þ½Í[759[7/D�7:ß�0:Î=-«Þ½Í;BCÏbBVÎH9�0c-½-/+¹9;+.7:Î=0:ß�Í;BCÏb?=ß|9�Ï�à

l"üSý þ%ÿ�m��576�nÿ�
�ÿ������<���5no�������5
`p5��78���5�
Ì¯B±Ó^7c?½ß.-8ß.+.Ô:B�9[7²D�Í[BV059;B�0!487/-/BVß½Ñ�7:Í�0:-½0:Þ/9;+.Ò:B±05Þ½Þ½ß.+1D�0n9[+¹7cÎ=ÏV<n9;Ð=059�DV05Î6ã�B�Î½B�ê½93Ñ�Í[7:4
9;Ð½B®Ñw0:D�+.ß.+|9O@ 75Ñ$Í[B�9[Í;+.B�Òp+.Î½â�9;Ð=B®Î½BCD�BVÏ[Ï[05Í[@ +.Î/Ñ�7:Í[460n9;+.7:Î 0:ãy7c?/9%Î=B�9OÓ�7:Í[Ô D�7cÎ=-/+¹9;+.7:Î=Ï
?=Ïb+.Î½â%9;Ð½B8Í[7:?/9[B�Í»Ïb?=Þ½Þy7cÍb9»9[Ð=0n9!D�0:Î¯ã�B
Þ=Í;7nÒp+1-/BV-®ãH@Á0:Î¯0cD�9;+.Ò:BmÎ½B�9OÓ^7cÍ;Ô�à�éi9»+1Ï&Ó^BVß¹ß
ÔHÎ=7nÓ�Î89;Ð=0593Ñ�B�BC-/ã=0cD�Ô
+.Î/Ñ�7:Í[460n9[+¹7cÎ6Ñ�7:Í�D�7:Î=â:BVÏb9;+.7:Î6D�7:ÎH9;Í[7:ßy4²?=Ïb9^ã�B�?=Ï;BV-)Ó�+|9[ÐAD�0:Í;Bc<
+¹Î�7:Í�-/BVÍ»9;7Á0LÒ:7c+.-®â:BVÎ½B�Í�0n9[+¹Î½â°B�ÝH9[Í[0«Þ=0cD�Ô:B�9[Ï&9;Ðy0n9$48+¹âcÐH9$Ó^7cÍ[Ï;B�Î�D�7cÎ½â:BCÏO9[+¹7cÎ"à�éi9$+.Ï
05ß1Ïb7�ÔpÎ½7nÓ�Î�9;Ðy0n9
Ïb9[059;BA0:Î=-�Þ½Í;7/D�BVÏ[Ïb+.Î½â�+.Î�9;Ð½BA0cD�9[+¹ÒcB6Î½7/-/BVÏ²4m+.â:ÐH9$ã�B)B�Ý/Þ�B�Î=Ï;+.Ò:B:<
05Î=-¯9;Ð=B�Í[B�Ñ�7:Í[B)Ï;Ð½7:?½ß1-�ã�B)Í;BC-/?=D�BV-¯9;7°9[Ð½B)48+¹Î=+¹4
?½4 Î½BVD�BVÏ[Ï;0:Í;@cà�Ì¯BAÏ;B�9!9[Ð½BVÏ;B69OÓ�7
Þ½Í;+.Î=D�+¹Þ½ß.BVÏ�0cÏ�Í;B��H?½+¹Í[B�48BVÎc9�Ï�Ñ�7:Í�7c?½Í�Þ½Í[759;7/D�7:ß¢à

áp+¹ÎyD�B67:?=Í!9[0:Í;âcB�9$+1Ï²0�-/BVß.0L@HåPÏbBVÎ=Ïb+¹9;+.Ò:B60:Þ½Þ½ß.+.DV0n9;+.7:Î,<,05Î=-¯Ñ�7cÍ$B%$)D�+.B�ÎyD�@�Í;BC0:Ï;7:Î=ÏV<
Ó^B�0:ß.Ï;7»+¹48Þ�7cÏ;B�9;Ð½B�Í;B��c?=+¹Í[B�48B�ÎH9	75Ñ�Î½7:9^-/B�ß10L@p+¹Î=â&Þy0:D�Ô:B�9[Ï�+.Î=Ï;+.-/B�9;Ð½B�0cD�9[+¹ÒcB�Í[7:?½9;B�Í�ÏVà
Ö�-½-/+¹9;+.7:Îy05ß.ß¹@c<=9[Ð½B$Þ½Í[759[7pD�7:ß,Ï;Ð½7c?½ß.-°Î=759±Í[B�ß.@A7cÎÁÏbÞ�BVD�+.0:ß¹+1Ï;BV-�Ï[D�Ð½BV-/?=ß¹BVÍ[Ï�9[Ð=0n9»-/BVD�+.-½B
Ð½7nÓ�9[7!Ð=05Î=-½ß¹B�æ=7nÓ�Ï�+.Î60!D�B�ÎH9[Í[0:ß¹+1ÏbBC-$Ó�0L@:à5ñ�Ð½B�-½BVD�+1Ï;+¹7cÎ
4
?=ÏO9dã�B�ã½?½+.ß¹9d+¹ÎH9;7»9[Ð½B�Ï;BVÏbå
Ïb+.7:Î=Ï�9[Ð½B�46Ï;B�ß.Ò:BCÏ�<p9�05Ôp+¹Î=âm+.ÎH9;760:DVD�7c?½ÎH9�9[Ð½B�+.Í�Þ½Í[B�Ñ�BVÍ;BVÎ=D�BCÏ�05Î=-%Í;BCÏb7c?½Í�D�B»0LÒL0:+¹ß105ã=+¹ß.+|9O@
+¹Î/Ñ�7cÍ;46059;+.7:Î"à½×�780cÏ;Ï;?½48Þ/9[+¹7cÎ=Ï�05Í[B±460:-½B&Í[B�âH05Í�-/+.Î½â$9[Ð½B»B�Ý½0:D�9�9[Í[0.$)D&Ï;Þ�BVD�+¹êyDV0n9;+.7:ÎyÏ
Ñ�7:Í�BV0cD�Ð«Ï;BVÏ[Ï;+¹7cÎ"à

Ì¯B®0cÏ;Ï;?½48BÁ0¸Þ½?=Í;B®Ö±× B�ÎpÒp+.Í;7cÎ½48B�ÎH9)+¹Î Ó�Ð½+.D�Ð 0:ß¹ß±Þ=0:D�ÔcB�9�Ï605Í[BÁ0:D�9[+¹ÒcB:à^éi9A+.Ï
Þy7HÏ;Ï;+¹ã=ß¹B�9[7$7:Þ½9;+.4m+1Ï;B�+|9�+¹Î)Ï;B�ÒcB�Í�05ß/Ó�0L@pÏV<5ã½?½9dÑ�7:Í39;Ð½B�487c4mBVÎH93Ó^B�Ó^7c?½ß.-mß.+¹ÔcB�9;7
D�7:Î½å
D�B�ÎH9[Í[059;B�7:Î$9[Ð½B�Þ½Í[759[7pD�7:ßcÑ�?½Î=D�9;+.7:Î=0:ß¹+¹9O@!Ñ�Í[7:4 0»D�7cÎ=D�BVÞ/9;?=0:ßpÞy7c+¹ÎH9	75Ñ�ÒH+.B�Ó!ànñ�Ð½BVÍ;B�Ñ�7:Í[B
Ó^B89[Í;@¯9;7�ã�BA0:Ï$â:B�Î=B�Í[+.D60cÏ!Þy7HÏ;Ï;+.ã½ß¹B6Ó�+¹9;Ð=7:?/9²+.48Þy7HÏb+.Î½â�9[Ð½BAD�7:Î=Ïb9;Í�05+.ÎH9[Ï»75Ñ�0°Í[BV0:ß
+¹48Þ½ß.B�48B�ÎH9�0n9;+.7:Î,àV�½?½Í;9;Ð½BVÍ;487cÍ;Bc<zÓ�B°0:Ï[Ïb?½48B«9;Ðy0n9)05ß.ß�Î½7/-/BVÏ60:Í;B°0:D�9;+.Ò:B:à	Ö�ß|9[Ð½7:?½âcÐ
9;Ð½+1Ï�0:Ï[Ï;?½48Þ/9;+.7:Î°ÏbBVB�46Ï�?½Î=Í;BC05ß.+.Ïb9;+1D5<p9[Ð½B!?=Ï;B!75Ñz0:Î°B��H?½+.ÒL0:ß¹BVÎH9�ß.+.Î½Ô%0:ã=ÏO9[Í[0cD�9[+¹7cÎ�Ù Ú/ï�Ü
B�Î=0:ã½ß¹BCÏ�?=Ï�9;7mBV0cÏb+.ß¹@648+.â:Í�0n9[B�9[7m0
48+|Ý/BV-«Ï[D�B�Îy05Í[+¹7
75Ñz0cD�9[+¹ÒcB±05Îy-AÎ½7cÎ/åP0:D�9[+¹ÒcB�Î½7/-/BCÏ�<
Ó�Ð½+¹ß.B80n9�9[Ð½B8Ï;0:4mB²9;+.48BmÔcB�BVÞ½+¹Î=â%0)Þ=?½Í;BmÖ�×¼05ã=Ïb9;Í�0:D�9;+.7:Î®Ï;7)9[Ð=0n9»Ó�B
-/7%Î½759»Î½B�BC-
9;7�Ó^7cÍ;Í[@�0:ãy7c?/96+¹48Þ½ß.B�48BVÎc9�0n9[+¹7cÎ 05Îy-�+.Îc9[B�Í[7:Þ�B�Í�05ã½+.ß.+|9O@¸D�7cÎ=Ïb9;Í�05+.Îc9�Ï$+.Î 9[Ð½B°-/BVÏ;+¹âcÎ
Þ½Ð=0:Ï;B:à



q

l"üYû rs�	�=���X�9�=4!t5����7>�)�
Ì¯BÁD�7:Î=Ï;+.-½B�Í60�ß.0L@cB�Í[BV-�4
?½ß¹9;+1D�0:Ïb9)05Þ½Þ=ß¹+1D�059;+.7:Î D�7:48Þ�7cÏ;BV- 75Ñ&0�Ï;+¹Î=â:ß.B°Ï;7:?=Í[D�B«0:Î=-
ÏbBVÒ:B�Í�05ßd-½+|î�B�Í[B�ÎH9²Í[BVD�B�+.Ò:B�Í�ÏVà�ñ�Ð=BAÏb7c?½Í�D�B8â:BVÎ½B�Í�0n9[BVÏ!-/BVß.0L@HåPÏbBVÎ=Ïb+¹9;+.Ò:Bm9[Í[0.$6D8BVÎ=D�7/-/BC-
+¹Î¿0�Ð½+.B�Í�05Í�D�Ð½+1D�05ß�Ó�0L@ Ï;?=D�Ðä9;Ð=059)ß¹7nÓ�B�Í8ß10L@:B�Í�Ï805Í[B�487:Í[B«+.48Þy7cÍb9�05ÎH969;Ðy05Î Ð½+.â:Ð½BVÍ
ß.0L@cB�Í�Ï�<H05Î=-)9;Ð½B&Ð½+.â:Ð½BVÍ^ß10L@:BVÍ[Ï^05Í[B�?=Ï;B�ß.BVÏ[Ï3Ó�+¹9;Ð=7:?/9�9;Ð½B&ß.7nÓ^BVÍ3ß10L@:B�Í�ÏVàcñ�Ð½B&â:BVÎ½B�Í�0n9[BV-
-½0n9�0�+1Ï�D�05Í[Í[+¹BC-!ãp@$D�05ÞyÏb?½ß.BVÏuÓ�Ð½+1D�Ðm0:ß.Ï;7±D�7:ÎH9[0:+¹Î$9;Ð½B�+.Î=ÏO9[Í;?yD�9;+.7:ÎyÏ,9[7±Þ=Í;7/D�BCÏ;Ïu+¹9�+.Î=Ï;+.-½B
9;Ð½B�0cD�9;+.Ò:B�Î½7/-/BCÏd05ß.7:Î=â±9[Ð½B�Þ=059;Ðm9;7»9[Ð½B�Í;BCD�BV+¹ÒcB�Í�Ï�ànñ�Ð½B�-½059[0»D�0:Þ=Ï;?½ß¹BCÏ	05Í[B�7:Í[âc05Î=+.Ï;BV-
+¹Î¸ß10L@:BVÍ[Ï!0cD�D�7cÍ[-½+¹Î½â«9[7�9;Ð½BAÐ½+¹BVÍ[0:Í[D�Ð=+.DV05ß	Þ�7cÏ;+|9[+¹7cÎ¸75Ñ�9;Ð½B«-½0n9�0«9;Ð½BV@�DV05Í[Í;@cà"ñ�Ð½+.Ï²+.Ï
Ïb+.48+¹ß105Í,9;7�D�7:ÎpÒ:BVÎc9[+¹7cÎ=05ß:ß.0L@cB�Í[BV-±9;Í�05Î=Ï;48+.Ï[Ï;+¹7cÎ8Ù¹ïLð/<;ÚnÛ:ÜcB�Ý/D�B�Þ/9u9;Ð=059u+.Î»9;Ð½+1ÏzD�0:Ï;B:<CÏb+.Î=D�B
D�?=Ïb9;7c4m+1Ï[05ã½ß.B�D�0:Þ=Ïb?=ß¹BCÏ305Í[B�?=Ï;BV-�<c+|9^+.ÏdÑ�BV0:Ï;+.ã½ß¹B�9;7$?=Ï;B�0!Þ�759[B�ÎH9;+105ß.ß¹@mß105Í[â:B�05487c?½ÎH9d75Ñ
ß.0L@cB�Í�Ï�à�A�BVÏ;+.-/BCÏd9[Ð=0n9C<p9;Ð½B!Ï;B�4605ÎH9[+.DVÏ^7:Ñ"9;Ð=B&Í[B�ß10n9[+¹7cÎ=Ï;Ð½+¹ÞyÏ^0:4m7cÎ½â
9;Ð½B&ß.0L@cB�Í�Ï3+1Ï�ã½?½+.ß|9
+¹ÎH9;7»9[Ð½B�Ï[D�Ð½B�48B�+¹9[Ï;B�ß¹ÑO<nÑw0:D�+¹ß.+|9�0n9[+¹Î½â!+¹9[Ï3D�?=Ïb9;7c4m+1Ï[0n9;+.7:Î
9;7»9[Ð½B�Ï;ÞyBCD�+¹êyD�D�Ð=05Í�0:D�9;BVÍ;+1ÏO9[+.DVÏ
75Ñ	0
âc+¹ÒcB�Î°05Þ½Þ=ß¹+1D�059;+.7:Î"à

ñ�Ð½B�4
?½ß|9[+.DV0:Ïb9�Í[7:?½9;+.Î½â$48BVD�Ð=0:Î½+1Ïb4 B�48Þ½ß.7n@:BC-6+1Ï�0
Ïb+.48Þ½ß.B�Ñ�7:Í[4 75Ñ,Ï;7:?=Í[D�B�åiã=0:Ï;BV-
ÏbÞ=0:Í[Ï;B�åi487/-/B	Ï;D�Ð½BV48BdÏb+.48+¹ß105Í�9[7�9;Ð½B3Ó^BVß¹ß¹å¢ÔpÎ½7nÓ�Î»Ö�×�4²?½ß¹9;+1D�0cÏO9"B�Ý/0:48Þ½ß¹B�Ñ�Í[7:4ºÖ�×±ñ�á
Ù ÚcõLÜià��=7:Í±Ï;+.4mÞ=ß¹+¹êyD�059;+.7:Î¯Þ½?½Í[Þy7HÏbBCÏ�<yÎ½7AâcÍ;7c?½Þ®0:-=-/Í;BCÏ;Ï�+.Ï±?=Ï;BV-�à�D�BCD�B�+.Ò:BVÍ[Ï±Ïb?=ã=Ï;D�Í;+.ã�B
-/+¹Í[BVD�9;ß.@69;7m9[Ð½B!0:-½-/Í[BVÏ[Ï�75Ñu9;Ð½B$Ï;7:?½Í�D�B±9;Ð=B�@)Ó�+1ÏbÐ%9;78Í[BVD�B�+.Ò:B»-½0n9�0²Ñ�Í[7:4°à/Ì¿Ð½+.ß.B»Ï;?½ã/å
Ï;D�Í;+.ã½+.Î½â=<30�Í[BVD�B�+.Ò:BVÍ8Ï;Þ�BVD�+¹ê=BCÏ69;Ð=B®Ïb?=ã=Ï;D�Í;+.Þ/9[+¹7cÎäß.B�ÒcB�ß�+¹9)Ó�+1ÏbÐ½BCÏ69[7¸7:ã/9�05+.Î"<dÓ�Ð½+1D�Ð
+¹Î=-½+.DV0n9;BCÏ3Ð=7nÓ¿480:Îp@
ß10L@:BVÍ[Ï3+|9�Ó�+.Ï;Ð½BCÏ	9;7mÍ[BVD�BV+¹ÒcB:<cß¹+.Ô:B±+¹Î®Ù ÚLÜiàpñ�Ð½+.Ï�Í[B��H?½+.Í;BCÏd7cÎ½ß¹@m7:Î=B
9O@HÞ�B&75ÑuDV05Þ=Ï;?½ß.B:ò/0EUQu�v%U%w:PQH8v_K�D�0:Þ=Ïb?=ß¹Bc<HÓ�Ð=+.D�ÐA9[05ÔcBVÏ39OÓ^7
Þ=05Í�0548B�9;B�Í�ÏVò59;Ð=B»Ï;7:?=Í[D�B±0:-/å
-/Í;BCÏ;Ï	0:Î=-
9;Ð½B±-/BVÏ;+¹Í[BV-mÏ;?½ã=Ï[D�Í[+¹Þ/9[+¹7cÎ8ß¹BVÒ:B�ß¢à5ñu7$05ã=0:Î=-/7:Î805ß.ß½ß10L@:BVÍ[ÏV<n0»Í;BCD�B�+.Ò:BVÍ	ÏbÞ=0LÓ�ÎyÏ
0
Ï;?½ã=Ï[D�Í[+¹ã�B!D�0:Þ=Ïb?=ß¹B»D�0:Í;Í[@p+¹Î½â<x�BVÍ;7m0:Ï^9;Ð½B$Ï;?½ã=Ï[D�Í[+.Þ/9;+.7:Î%ß¹BVÒ:B�ß¢à/ñ�Ð½B»4605+.Î«0c-/Òn05ÎH9[0:â:B
75Ñ&9;Ð½+1Ï)Ï;?½ã=Ï[D�Í[+¹Þ/9[+¹7cÎ 4m7/-/BVß�+1Ï89;Ð=059A0�â:Í[7:?½Þä75Ñ!ÏO9[Í;BC0546Ï6D�0:Î Ð=0LÒ:B°+¹9[Ï)Ï;B�4605ÎH9[+.DVÏ
?½Î=-/BVÍ[Ïb9;7p7/-¸+.Î=Ïb+1-/B%9;Ð½B«Î½B�9OÓ^7cÍ;Ô�Î½7/-/BVÏm0:Ï
ß10L@:B�Í�Ï!ã�B�ß.7:Î½âc+¹Î=âÁ9;7®9;Ð½B°Ï[0548B%Ï;BVÏ[Ïb+.7:Î,à
A^BCÏb+1-/BCÏ»9;Ð=059V<�Ïb?yD�Ð�0®Ïb+.48Þ½ß¹B%Ïb?½ãyÏ;D�Í;+.Þ/9;+.7:Î�487/-/B�ß�05ß.ß¹7nÓ�Ï²05Î¸05Í[ã½+¹9;Í�05Í[@ÁÎp?½4²ã�B�Í
75Ñ
ß.0L@cB�Í�Ï�9;7&ã�B^?=Ï;BV-"<LÏ;+.Î=D�B^9;Ð½B�05487c?½ÎH9u75Ñy4²?½ß¹9;+1D�0cÏO9zÑ�7:Í[Ó�0:Í[-½+¹Î½â±ÏO9�0n9;B^ß¹B�ÑY9	+¹Î²9;Ð½B�Î½7/-/BVÏ
-/7pBVÏ�Î½7:9�+¹ÎyD�Í[BV0:Ï;B»Ó�+|9[Ð°9;Ð½B!Îp?½4
ãyBVÍ�75Ñ�ß10L@:B�Í�ÏV<½0:Ï�7:Þ=Þy7HÏbBC-A9[76Ó�Ð=0n9�Ó�7:?=ß.-«Ð=0:Þ½ÞyBVÎ
+¹Î�D�7:ÎpÒ:BVÎc9[+¹7cÎ=05ß	ß10L@:BVÍ;+.Î½â°Ï;D�Ð=B�48BVÏ!?yÏb+.Î½â�é � 4²?=ß|9[+.DV0:Ïb9Vàuñ�Ð=B)-/+.Ï[0:-½ÒL0:ÎH9[05âcB8+.Ï$9;Ð=059
9;Ð½B�Þ=Í;7/D�BCÏ;Ï;+.Î½â!75Ñ"0!Ï;?½ã=Ï[D�Í[+¹Þ/9[+¹7cÎ8Í;B��c?=BVÏb93+¹Î)0»Î=7p-½B�+.Ï3487:Í[B�D�7:48Þ½ß.B�Ý�<HÏb+.Î=D�B�+|934
?=Ïb9
D�7:48Þ½?½9;B69[Ð½B6?½Þ=Ïb9;Í[BV0:4 Ï;?½ã=Ï[D�Í[+¹Þ/9[+¹7cÎ�ß¹BVÒ:B�ßdÑ�7:Í²0�Ï;BVÏ[Ïb+.7:Î,<"Ó�Ð½+1D�Ð�+1Ï»9[Ð½B)460nÝ/+.4²?½4
75Ñ�9[Ð½B«Ï;?½ã=Ï[D�Í[+.Þ/9;+.7:Î ß¹BVÒ:B�ß1Ïm0n98BV0:D�Ð 7:?/9[â:7:+.Î½âÁ+.ÎH9;BVÍbÑw0cD�B%9;Ð=059mÐ=0cÏ²48BV4²ã�B�Í�Ï
7:Ñ�9;Ð=B
ÏbBCÏ;Ï;+¹7cÎ"à

� 7:48Þ½ß.B�9;B�B�Î=-på¢9;7:å¢BVÎ=-)D�7:Î½âcBVÏb9;+.7:Î6D�7cÎc9[Í;7cß=+1Ï30cD�Ð½+¹BVÒ:BC-8ãH@60$D�7:4
ã½+¹Îy0n9;+.7:Î67:Ñ,ÏbBVÒHå
B�Í�05ß�B�î�7:Í;9[ÏVòsyzH {)ß.+.Î½Ô�7:?½9;â:7c+¹Î=â®+.Îc9[B�Í;Ñw0:D�BVÏmB�Ý/Þ�7:Í;980aO�PQH8w_Km9[Ð=0n98+.Ï6DV05ß1D�?½ß10n9[BV- 0:Ïm0
Ñ�?½Î=D�9[+¹7cÎ 75Ñ»9[Ð½B®ß.+¹Î=ÔäD�Ð=0:Í[0cD�9[B�Í[+.Ïb9;+1D�Ï60:Î=-¿D�?½Í[Í[B�ÎH9Aß.7c0:-"à|y}HJH {Á-½0n9�0�D�0:Þ=Ïb?=ß¹BCÏ8ê=ß¹9;B�Í
9;Ð½BV48Ï;B�ß.Ò:BCÏ3ãp@6D�7c48Þ=05Í[+¹Î=â»9;Ð½B»D�?½Í[Í[B�ÎH9^ß.+¹Î=ÔmÞ=Í;+1D�B±Ó�+|9[Ð)9;Ð=B�+.Í^7nÓ�Îcv:u�~:��K%TzWBy}HJHJH {�-½0n9�0
D�05ÞyÏb?½ß.BVÏ8Þ=Í;?½Î=B«4
?½ß¹9;+1D�0:Ïb989;Í[B�B°ã½Í�05Î=D�Ð=BVÏ80nî�BVD�9;BV- ãp@�Þ�B�Í�Ïb+1ÏO9[B�ÎH9)D�7cÎ½â:BCÏO9[+¹7cÎXWsyzHJ��{
Í;BCD�B�+.Ò:BVÍ[Ï�Ï;Þ=0LÓ�Î%Ï;?½ã=Ï[D�Í[+.ãyB$DV05Þ=Ï;?½ß.BVÏ�9;78Þ½Í[7:ã�B&Ñ�7:Í�0c-½-/+¹9;+.7:Î=0:ß�ã=05Î=-½Ó�+.-p9[Ð"à

l"ü�l �[7>46�Vÿ��	78�5��
�ÿ����5���578��

*"+.Î½Ô67:?/9[â:7c+¹Î½â²+¹ÎH9;BVÍbÑw0cD�BCÏ3B�ÝpÞ�7:Í;9�05Î)+.Î=Ïb9[05ÎH9�05Î½BV7:?=Ï^Þ½Í[+.D�B�Ñ�7:Í�9[Ð½B±?yÏ;0:â:B�7:Ñ"9;Ð=B±ß.+¹Î=Ô�à
ñ�Ð½B�Þ½Í[+1D�B�+1Ï�D�0:ß.D�?½ß.059;BC-60:Ï�0!Ñ�?½Î=D�9;+.7:Î%75Ñ�9;Ð=B±ß.+¹Î=Ô)D�Ð=05Í�0:D�9;B�Í[+1ÏO9[+.DVÏd05Î=-AD�?½Í[Í;BVÎH9d9;7:9[05ß
ß¹+.Î½Ô²ß.7c0c-°Õ�75Ñ�05ß.ß/9[Í[0.$6D^9[Í[0LÒcB�Í�Ïb+.Î½â±9;Ð½B�ß.+¹Î=Ô/Ø�à:ñ�Ð½B�Þ=Í;+1D�B�+.Î
9[Ð½+1Ï3D�0cÏbB�+1Ï	Î½7!487:Í[B�9;Ð=0:Î
05Î«+¹Î=-½+.DV0n9;+.7:Î°7:Ñ,9;Ð=B!ß¹BVÒ:B�ß�7:Ñ�D�7:Î½âcBVÏb9;+.7:Î«0n9�0mâ:+.Ò:BVÎ%+.ÎH9;B�Í;Ñw0:D�B:à



�

ñ�Ð½Bdã½?=-½â:B�9�0:Ï[Ïb+.â:Î=BV-±9;7&0�-½0n9�0�D�0:Þ=Ï;?½ß¹B3+.Ïz-/+.Í;BCD�9;ß.@&Þ½Í;7cÞy7cÍb9[+¹7cÎ=05ß59;7�9[Ð½B34605Í[â:+.Î=0:ß
?/9;+.ß¹+¹9O@675Ñ,0c-½-/+.Î½â$+¹9[Ï�ß10L@:B�ÍC<5Ó�Ð½+1D�Ð)+.ÎA7c?½Í^DV0:Ï;B�B�Ý/Þ½Í[BVÏ[ÏbBCÏ	9[Ð½B�Í[B�ß10n9[+¹ÒcB�+¹48Þ�7:Í;9[0:Î=D�B±75Ñ
+|9�Ï±ß10L@:BVÍ±Ó�+¹9;Ð�Í[BVÏ;ÞyBCD�9&9;7%9;Ð½Bm759[Ð½B�Í»ß10L@:B�Í�ÏVà�áp+.Î=D�Bm9[Ð½B
460:Í;âc+¹Î=0:ßu?½9;+.ß¹+¹9O@�Ñ�7:Í»0:-=-/+¹Î=â
05ÎA+.Î=-/+.Òp+.-½?=05ß�ß10L@:BVÍ�-/BCD�Í[BV0cÏbBCÏ^0cÏ^Ó�B&â:7$9[7nÓ�0:Í[-=Ï3Ð½+.â:Ð=B�Í�ß.0L@cB�Í�Ï�<c9;Ð=B&ã=?=-/â:B�9�7:ÑuBC0:D�Ð
D�05ÞyÏb?½ß.B°-/BVD�Í;BC0:Ï;BVÏ²9;7p7=à	ñ�Ð½BVÍ;B�Ñ�7:Í[B:<�0®Ð½+.â:Ð=B�Í8ß.0L@cB�ÍmD�05ÞyÏb?½ß.B«+.Ï8487:Í[BAß.+.Ô:B�ß.@�9;7�-/+1ÏOå
D�05Í�-°+¹9[Ï;B�ß¹Ñ^-/?½B
9;7«06Í;+1Ï;B²+.ÎÁß¹+.Î½Ô�Þ½Í[+1D�BVÏ�9;Ð=0:Î¯06ß.7nÓ�B�Í�ß10L@:BVÍ±DV05Þ=Ï;?½ß.B:àyñ�Ð=B
Í[BVÏ;?½ß¹9;+.Î½â
ãyBVÐ=0LÒp+¹7c?½Í�+1Ï±Ï;+.4m+.ß105Í±9;7%0AÞ½Í[+¹7cÍ;+¹9O@«-½Í;7cÞ½Þ½+.Î½â)48BVD�Ð=0:Î½+1Ïb4°<�7:Í±0AÓ^BV+¹âcÐH9;BV-cD , � Ù 05Ü¢à
áp?=D�Ð80±Ï;+¹48Þ½ß.B�ê=ß¹9;BVÍ;+.Î½â&4mBCD�Ð=05Î=+.Ï;4 -/7pBVÏzÎ½7:9	Í;B��c?=+¹Í[B�Ï;Þ�BVD�+105ß.+1ÏbBC-²Ï[D�Ð½BV-/?=ß¹BVÍ[ÏV<L+|9	7:Î=ß¹@
Í;B��c?=+¹Í[BVÏ^9;Ð=B!ß¹+.Î½Ô)9[76B�Ý/Þ�7:Í;9�0mÞ½Í[+1D�B»Ñ�?½Î=D�9;+.7:Î«9;Ðy0n9�Òn05Í[+¹BCÏ�0:Ï�0mÑ�?½Î=D�9;+.7:Î°75Ñz9;Ð=B!ß¹7H0:-
7:Î%9;Ð½B!ß.+¹Î=Ô�à

�u+.â:?=Í;Bmï$ÏbÐ=7nÓ�Ï�0:Î%B�Ý½0548Þ½ß.B&7:Ñzã=?=-/â:B�9�Ñ�?½Î=D�9[+¹7cÎ"<½?=Ï;BV-%9[78DV05ß1D�?½ß10n9[B&9;Ð½B!ã½?y-/â:B�9
9;7�ã�B�0:Ï[Ïb+.â:Î½BC-&9;7±BV0:D�Ð²ß.0L@cB�ÍC<V05Îy-$05Î$B�Ý½0548Þ½ß.B375Ñ½Þ=Í;+1D�B3Ñ�?½Î=D�9[+¹7cÎ$Ñ�7cÍz0�Þy7c+¹ÎH9bå¢9;7:å¢Þ�7:+.ÎH9
ß¹+.Î½Ô�<p+¹Î=Ï;Þ½+.Í;BC-8Ñ�Í[7:4ÀÙ Ú:ónÜiàHñ�Ð½BCÏbB&05Í[B�9;Ð=B±7cÎ½BVÏ3Ó^B±?=ÏbBC-)+.Î69;Ð=B&Ï;+¹4
?½ß10n9;+.7:ÎyÏ3-/BCÏ;D�Í;+.ãyBC-
+¹ÎÁápBCD�9Và=Û=à

0

400

800

1200

1600

2000

0 1 2 3 4 5 6

B
ud

ge
t (

cr
ed

its
)

�

Layer number

0

2000

4000

6000

8000

10000

0 20 40 60 80 100

P
ric

e 
(c

re
di

ts
)

�

Load (%)

1000.0 * sqrt(101 / (101 - x)) - 1000

�V��� ª	�pª�� acK±­ckp¬:ZCK[Q3U1kcFH`[QOGJTCF6QOT$­/K±_V�H�c{JG|K�¬6QOT$K�_�`;a6{|_�RnK[M+�Y{JK[U.Q��;\=_�Fp¬mQOaHK��cMOGJ`�K�U1kcFH`[QOGJTVF
}$_�GJF5Qb_�GJFHK�¬²­5R$QOacK�FHT5¬:K�G|FnQOK[MPU1_V`�K[N"�1MOGJZCanQ��;´

ñ�Ð½B�Í;BC0:Ï;7:Î!9[7&B�Ý/Þy7cÍb9d0&Þ½Í[+.D�B�0:Î=-²Î=759	9;Ð=B�ß.+.Î½Ô$ß.7c0:-m-/+.Í;BCD�9[ß¹@$+1Ïz9;Ðy0n9d05Î805ã=Ïb9;Í�0:D�9
Þ½Í;+1D�B&Ñ�?½ÎyD�9;+.7:Î°âc+¹ÒcBVÏ�487:Í[B�Ñ�Í[B�BC-/7:4 Ñ�7cÍ�9;Ð½B»Î½B�9OÓ^7cÍ;Ô6460:Î=05âcB�Í�Ïd9[780c- è ?=Ïb9�+|9�Ï�ÏbÐy05Þ�B
9;7�75î�B�Í6-/+¹î�BVÍ;BVÎc98+.Î=D�BVÎc9[+¹ÒcBVÏ²9;7¯9;Ð½B°?=Ï;B�Í�ÏVàzñ�Ð½+1Ï8D�0:Î Ó�7:Í[Ô�+.Î 0®9;Í�05ÎyÏbÞ=0:Í;BVÎH9²Ó�0L@
Ó�+|9[Ð�-/+|î�B�Í[B�ÎH9²Ôp+.Î=-½Ï²75Ñ�ß¹+.Î½Ô/ÏVà��½7cÍ$B�Ý½0:4mÞ=ß¹Bc<,+.Î�0ÁÏbÐy05Í[BV- , 9[Ð½B�Í[Î½B�9$ß.+.Î½Ô®9[Ð½BAß.7/D�0:ß
+¹ÎH9;BVÍbÑw0cD�B)ß.7c0c-�+.Ï
Î½7:9m0Áâc7p7p-�+.Î=-/+1D�059;+.7:Î�7:Ñ�9;Ð½B°0:D�9;?=0:ß3ß.+¹Î½Ô�?/9[+¹ß.+1Ï;059;+.7:Î"<u9;Ð½BVÍ;B�Ñ�7:Í[B
05Î½7:9;Ð½BVÍ�Þ=05Í�0548B�9[B�Í�Ï;Ð½7:?½ß1-%ãyB!?=Ï;BV-"<=Ïb?yD�Ð«0cÏ�9;Ð½B!Îp?½4
ãyBVÍ�75Ñ	D�7:ß.ß.+.Ï;+¹7cÎ=ÏVà

áp?=D�Ð°ê=ß¹9;BVÍ;+.Î½âA+1Ï�Þ�B�Í;Ñ�7:Í[48BV-�059�9;Ð=B$9;+.48B²âcÍ[0:ÎH?=ß.0:Í;+¹9O@)75Ñ30AD�05ÞyÏb?½ß.B:<=9;Ð½BVÍ;B�Ñ�7:Í[B$+¹9
4²?=Ïb9±ã�B$ã=0cÏbBC-°B�+¹9;Ð½BVÍ�7:Î�+.Î=Ïb9[0:Îc9�05Î½BV7:?=Ï�7:Í�Ï;Ð½7cÍb9�9[B�Í[4 0LÒcB�Í�05âcB&Òn0:ß¹?½BCÏ$Õ�+¢à B:à�75Ñ	9;Ð=B
7:Í�-/B�Í�75Ñ	0
Ñ�B�Ó D�0:Þ=Ïb?=ß¹BCÏ[Ø�à

éPÎ¯9[Ð½B)Ï;+¹4
?½ß.059;+.7:Î=Ï»Þ=Í;BCÏbBVÎc9[BV-�+.Î¯9[Ð½+1Ï!Þ=05Þ�B�Í²Ó^B6?=Ï;B8+¹ÎyÏO9�05ÎH9[0:Î½B�7c?=Ï»Òn05ß.?½BVÏ!ã�B�å
D�05?yÏbB»+¹9�+.Ï�Ï;+¹48Þ½ß.B$05Îy-%D�7:48Þ½ß.B�9;BVß¹@AB�ß.+¹48+.Î=0n9[BVÏ�Þ=0cD�Ô:B�9�-/Í[7:ÞyÏ�0n9�9;Ð½B!7c?/9;âc7:+.Î½âmß¹+.Î½Ô/Ï�à
éPÎ=-/B�BC-8Ó^B�D�7:Î/ê=Í[48BV-
9;Ðy0n9^-/?=Í;+.Î½â»9;Ð=B�Ïb+.4²?½ß10n9[+¹7cÎ=Ï�9[Ð½B�Í[B�Ó^BVÍ;B�Î½7!Þy0:D�Ô:B�9d-/Í;7cÞ=Ïd-/?=B
9;7c�H?½BV?½B)7nÒ:BVÍbæy7nÓ 0n9$9[Ð½BAÍ[7:?½9;B�Í!7c?/9;Þ=?/9��H?½BV?½BVÏVàuÖ�ß¹ß39;Ð½BA-½Í;7cÞ=Ï$Ó�B�Í[B)-/?½B69[7�9;Ð=B
ÏbBVß¹BCD�9;+.Ò:Bm-/+1Ï;DV05Í�-/+¹Î=â)48BVD�Ð=0:Î½+.Ï;4Àã½?½+.ß|9»+.Îc9[7)9[Ð½Bm-=0n9[0%D�0:Þ=Ïb?=ß¹BCÏ�à�ñ�Ð½BmÞ½Í;7cã½ß.B�4 Ó�+|9[Ð
9;Ð½+1Ï30:Þ½Þ½Í[7c0:D�Ðm+1Ï	9;Ðy0n9^ß105Í[â:B�ã½?=Í[Ïb9[Ï^05Í[B�ÞyBVÎ=05ß.+.Ï;BV-"à:éPÎ=-/BVBV-8Ó�B�7:ãyÏbBVÍ;ÒcBV-²9;Ð=059^0$Ïb9;B�BVÞ



s

9;Í�05Î=Ï;+|9[+¹7cÎ°Ñ�Í;7c4 0)Ò:BVÍ;@%Ñw0:Ïb9±ß.+.Î½Ô«9;7%0AÒ:BVÍ;@°Ïbß.7nÓ 7:Î½BmÏb7c48B�9;+.48BVÏ�Þ½Í;BVÒ:BVÎc9�Ï�Ï;BVÏ[Ïb+.7:ÎyÏ
Ñ�Í;7c4 0:D�Ð½+.B�Òp+.Î½âmÑ�?½ß.ß"ß¹+.Î½Ô%?/9;+.ß¹+1Ï[0n9;+.7:Î,à

l"ü�� ����tB���.�	76p5��7>�=��
�ÿ��C������7>��

áp?½ã=Ï[D�Í[+¹ã�B!D�0:Þ=Ïb?=ß¹BCÏ�0:Í;B&?=Ï;BV-%ãp@89;Ð½B!Ï;BVÏ[Ïb+.7:Î%Í;BCD�B�+.Ò:BVÍ[Ï39;78+.Î=-/+1D�059;B&9;Ð½B!-/BCÏb+.Í[BV-AÏ;?½ã/å
Ï;D�Í;+.Þ/9;+.7:Î«ß.B�Ò:BVßdÕ�Þ½Í[7:ã=+¹Î½âpØ�<½0:Î=-Aãp@A9;Ð½B!0:D�9;+.Ò:B»Í[7:?/9[B�Í�Ï39[7)D�7cÎc9[Í;7cß�D�7:Î=â:BVÏb9;+.7:Î�Õ�Þ½Í[?½Î/å
+¹Î½âpØ�à

rs�C�5�578�5�,ü Ì¿Ð½B�Î�ß.7:Î=â5å¢9;B�Í[4 D�7:Î=â:BVÏb9;+.7:Î�+1Ï²-/B�9;BCD�9;BC-�0n9805Î¸7c?/9;âc7:+.Î½â�+¹ÎH9[B�Í;Ñw0:D�BA75Ñ
0)Î½7/-/Bc<y9[Ð½B805Þ½Þ½ß.+1D�0n9[+¹7cÎÁ+¹9[Ï;B�ß¹Ñ&ÕY9[Ð½Í[7:?½âcÐÁ+|9�Ï»-½0n9�0AD�0:Þ=Ï;?½ß¹BCÏ�Í[?½Î½Î=+¹Î½â«+.ÎÁ9;Ð=B
Í[7:?/9[B�Í�Ø
-/BVD�Í;BC0:Ï;BVÏ�+¹9[Ï3Ï;?½ã=Ï[D�Í[+.Þ/9;+.7:Îmß¹BVÒ:BVß½Ñ�7:Íd9;Ð=059d+¹ÎH9;BVÍbÑw0cD�B�ãp@²+.Î è BCD�9;+.Î½â²0!Ï;?½ã=Ï[D�Í[+.ãyB�DV05Þ=Ï;?½ß.B
Ó�+|9[Ð«0²ß¹7nÓ�B�Í�Ïb?=ã=Ï;D�Í;+.Þ/9[+¹7cÎ)ß¹BVÒ:BVß�+.ÎH9;7
9;Ð½B&ß.7pDV05ß , Ý/BCD�?/9[+¹7cÎ , ÎpÒp+¹Í[7:Î=4mBVÎH9&Õ ,!, Ø�àpñ�Ð=B
Ïb?½ãyÏ;D�Í;+.ãyB»D�0:Þ=Ï;?½ß¹B±+.Ï�Þ½Í[7/D�BCÏ;Ï;BV-)0cÏ�+|Ñ,+¹9�Ð=0:-%D�7c4mB±Ñ�Í[7:4¼9;Ð½B!D�7:Î½âcBVÏb9;BV-)7:?/9[â:7:+.Î½â
+¹Î/å
9;B�Í;Ñw0:D�B:àpéi9�48+¹âcÐc9�DV05?=Ï;B�9[Ð½B&9;Í�0	$)D�9;78ãyB»Þ½Í[?½Î½BC-)7cÎ½ß¹@)Ñ�7:Í�9;Ð½B!D�7:Î=D�B�Í[Î½BV-A+¹ÎH9;BVÍbÑw0cD�Bc<
ã½?/9�+|ÑuÎ½7
7:9;Ð½BVÍ�+¹ÎH9;BVÍbÑw0cD�BCÏ^0:Í;B±Í;B��c?=BVÏb9;+.Î½â$9[Ð½B±Þ=Í;?½Î=BV-)ß.B�ÒcB�ß1Ï�<H9[Ð½B&Ï;?½ã=Ï[D�Í[+.Þ/9;+.7:Î«D�05Þ½å
Ïb?½ß.B�9;Í�0LÒ:BVß.Ïz?½ÞyÏO9[Í;BC054°<5Þ½Í[?½Î½+.Î½â&9;Ð½B�9;Í[B�B�0n9�9[Ð½B�ß.B�Ò:BVß/75Ñ�9;Ð½B�4805Ý/+¹4
?½4 Ï;?½ã=Ï[D�Í[+¹Þ½9;+.7:Î
ß¹BVÒ:B�ß�Í[B��H?½+.Í[BV-%ß¹7/D�0:ß¹ß.@:à

ë±Î½B675Ñ�9;Ð=BA-/+@$6D�?½ß¹9;+.BVÏ$Ð=B�Í[B6+.Ï$9;7Á-/B�9;B�Í[48+¹Î=B)B�Ý½0:D�9;ß.@®Ó�Ð½BVÎ�9;7ÁÞ=Í;?½Î=B:àuápBVÒ:BVÍ[0:ß
D�Í[+|9[B�Í[+.0�05Í[B	Þ�7cÏ[Ïb+.ã½ß.B:<�ã½?½9uÓ�B	Ó^7c?½ß.-&ß.+¹ÔcB�9;7�êyÎ=-»7:Î½B�9[Ð=0n9z-/7pBVÏ�Î½7:9,Í[B��H?½+.Í;Bd0c-½-/+¹9;+.7:Î=0:ß
ÏO9�0n9;B�9;7
ãyB&Ô:BVÞ/9^+.Î)9[Ð½B±0cD�9;+.Ò:B±Î½7/-/BVÏVàHÌ¯B&D�05Î=Î½759�Þ½Í;?=Î½B�9[7H7²Ñw0:Ïb9V<p+.Î)7:Í�-/B�Í39;7m05ß.ß¹7nÓ
Ïb7c4mB»ã½?=Í[Ïb9[Ï^9;78âc7
9[Ð½Í[7:?½âcÐ"à/Ö�Î=-«Ó�B»DV05Î½Î=759�-/B�ß10L@69;Ð=B&Þ=Í;?½Î=+¹Î½â6-/BCD�+1Ïb+.7:Î%9;7p78ß.7:Î½ây<
+¹ÎÁ7cÍ[-½B�Í�9[7A48+.Î½+¹48+1ÏbB
Í;BCÏb7c?½Í�D�B$Ó�0:Ïb9;Bcà=éO-/BC05ß.ß¹@°Ó�B²ÏbÐ=7:?½ß1-�ã�Bm0:ã½ß¹B$9;7AÞ=Í;?½Î=B²+.ÎÁß¹BCÏ;Ï
9;Ð=0:Î¯0%Í;7c?½Î=-på¢9;Í[+¹Þ®9;+.48B
9[7A9[Ð½B8Î½BV0:Í;BCÏO9&Í;BCD�BV+¹ÒcB�ÍC<yã½?½9&9[Ð½+1Ï±+.Î/Ñ�7cÍ;460n9[+¹7cÎ®+1Ï»-/+Z$)D�?½ß|9
9;7A7cã/9[0:+¹Î,<�0:Î=-�Ó�7:?½ß1-�Î½BVBV-Á0c-½-/+¹9;+.7:Î=0:ßuÞ�B�Í;åiÏ;BVÏ[Ï;+¹7cÎ°Ïb9[059;BcàyéPÎ=Ïb9;BC0:-�<�Ó�B²Í[B�ß.@«7cÎ�9;Ð=B
0LÒ:B�Í�05âcB$Þ½Í[+.D�BVÏV<"D�0:ß.D�?½ß.059;BC-Á?=Ï;+¹Î=â°0«Ó�B�+.â:ÐH9;BC-Á487nÒp+¹Î=â°0LÒcB�Í�05âcB:àyñ�Ð=B80LÒcB�Í�05âcB$Þ½Í[+.D�B
D�05ÎAãyB»D�0:ß.D�?½ß.059;BC-)05Î=-)B�Ý/Þy7cÍb9[BV-6ãp@m9;Ð=B±7c?/9;âc7:+.Î½â²ß.+¹Î=Ôm+.ÎH9;BVÍbÑw0cD�BVÏV<H+¹Î69[Ð½B»Ï;0:4mB±Ó�0L@
0:Ï�ß.+¹Î½Ô«ÏO9�0n9[+.Ïb9;+1D�Ï�0:Í;B»Ô:BVÞ/9�Ñ�7:Í�Î½B�9OÓ^7cÍ;Ô6460:Î=05âcB�48B�ÎH9�Þ½?½Í[Þy7HÏbBCÏ�à

×�759[B�9;Ð=059z9[Ð½B�ÏO9�0n9[B�7:Ñ=9[Ð½B�4²?½ß¹9;+1D�0cÏO9�9;Í[B�B�-/7nÓ�ÎyÏO9[Í;BC054ºÑ�Í;7c4ô9;Ð=B�Þ=Í;?½Î=BV-
ã½Í[0:Î=D�Ð
+.Ï�Î½759�+.4848BV-/+10n9[B�ß.@%?½Þ�-½059;BV-�Ñ�7:ß.ß¹7nÓ�+.Î½â89;Ð=B²Þ½Í[?½Î½Bc<yÏ;+¹Î=D�B!9;Ð=B²Ïb?=ã=Ï;D�Í;+.ã�B²D�0:Þ=Ïb?=ß¹B!+1ÏOå
Ïb?½BC-)Õ�+¹Ñ�0:Îp@/Ø�9;Í�0LÒ:BVß.Ï�7cÎ½ß.@&?=Þ=ÏO9[Í;BC054°àCéPÎ²7:Í�-/BVÍ"9;7±B�Î=Ï;?½Í[Bd9[Ð=0n9	05Îp@!ÏO9�05ß.B^Ï;?½ã=Ï[D�Í[+¹Þ½9;+.7:Î
ÏO9�0n9;B�+1Ïd0:Þ½Þ½Í[7:Þ½Í[+.059;BVß¹@$Í[B�Ñ�Í[BVÏ;Ð½BC-�<5BV0cD�Ð
Í[BVD�B�+.Ò:BVÍ	ÞyBVÍ;+.7/-/+.DV05ß.ß¹@
ÏbÞ=0LÓ�ÎyÏdÏb?=ã=Ï;D�Í;+.ã�B�D�05Þ½å
Ïb?½ß.BVÏzD�7cÎH9[05+.Î½+.Î½â�9[Ð½B�4m+.Î½+.4²?½4 Ïb?½ãyÏ;D�Í;+.Þ/9;+.7:Î²ß¹BVÒ:B�ßHB�Ý/Þ�B�Í[+¹BVÎ=D�BC-²0:ß¹7cÎ½â�9;Ð=B�Þy0n9;Ð%ÕY9;Ð=+.Ï
+¹Î/Ñ�7cÍ;46059;+.7:ÎÁ+1Ï&Í;BVÞy7cÍb9[BV-�ãp@°9;Ð=Bm0:Í;Í[+¹Òp+.Î½âA-½059[0%D�05ÞyÏb?½ß.BVÏ�Ø�à�éPÎ®9;Ð½Bm+¹ÎH9[B�Í[ÒL0:ßuã�B�9OÓ�B�BVÎ
06Þ½Í[?½Î½B
0:Î=-Á06Í[B�Ñ�Í[BVÏ;Ð"<�Ïb?½ãyÏ;D�Í;+.ãyB
D�05ÞyÏb?½ß.BVÏ±D�7cÎc9�05+.Î½+.Î½â69;Ð=B²Þ½Í[?½Î½BC-�ß¹BVÒ:BVß,48+¹âcÐH9±ã�B
+¹âcÎ½7:Í[BV-�ànñ�Ð½+1Ï�48+¹âcÐH9�Ðy0LÒ:B^9;Ð½B�Þ�7cÏ;+|9[+¹ÒcB�Ï;+1-/B^B�î�BCD�9d7:Ñ=9;BV48Þy7cÍ[0:Í;+.ß¹@!ã=ß¹7/D�Ôp+¹Î=â±Í[B��H?½BCÏO9�Ï
Ñ�7:Í�0mß.0L@cB�Í^9;Ð=059�Ðy0:Ï è ?=Ïb9�ã�B�BVÎ°B�ß.+¹48+.Î=0n9[BV-�</ã½?½9�9[Ð½B»Î½B�âH0n9[+¹ÒcB±B�î�BCD�9�75Ñ�-/B�ß10L@p+¹Î½â
9;Ð=B
Þ½Í;7cãyB»Þ½Í[7/D�BCÏ;Ï!Õwß¹BC0:-/+.Î½âm9;7606Ï;ß¹7nÓ�B�Í�0:-½0:Þ/9[059;+.7:ÎyØ�à

rs�C�=tB78�5�,ü áp+.Î=D�B¯0 DV05Þ=Ï;?½ß.B®B�ÝpBCD�?/9[+¹Î=â +.Î=Ïb+1-/B�05Î 0cD�9;+.Ò:B¯Î½7/-/B®Ðy0:Ï%Î½7 48BV0:Î=Ï%75Ñ
ÔHÎ=7nÓ�+¹Î½â�Ó�Ð=B�9;Ð=B�Í!9[Ð½B�Í[BA05Í[B)-/7nÓ�Î=Ïb9;Í[BV0:4�Î½7/-/BCÏ$ÏO9[+¹ß.ß3+.ÎH9;BVÍ;BCÏO9[BV-�+.Î�0°ß.0L@cB�Í!Ó�Ð½+1D�Ð
Ó�0cÏ
Þ=Í;?½Î=BV- ß¹7cÎ½â¸05â:7�-/?½B«9[7�D�7:Î½âcBVÏb9;+.7:Î"<z9[Ð½B�-/BVD�+.Ï;+¹7cÎ 9[7�Þ½Í;7cãyB«Ñ�7cÍmãy05Î=-/Ó�+1-p9[Ð
+.Ï60:ß¹Ó�0L@/Ï!9[0:Ô:BVÎ ãp@�9;Ð=B«Í[BVD�B�+.Ò:BVÍ[ÏVàzñu7�ãyB�05ã=ß¹B«9;7�Þ½Í[7:ã�B:<	BC0:D�Ð Í[BVD�B�+.Ò:BVÍ
Î½BVBV-½Ï
9[7
4m7cÎ½+¹9;7:Í89[Ð½B°Îp?½4²ã�B�Í)7:Ñ±ß10L@:BVÍ[Ï
+|9)B�î�BCD�9[+¹ÒcB�ß.@�Í;BCD�BV+¹ÒcBVÏV<zÓ�Ð=+.D�Ð 48+¹âcÐH98ã�BÁ-/+¹î�BVÍ;BVÎH9
Ñ�Í;7c4 +¹9[Ï&-/BVÏ;+.Í;BC-�Ïb?½ãyÏ;D�Í;+.Þ/9;+.7:Î®ß¹BVÒ:B�ß�ÕwÏ;+¹ÎyD�B²ß10L@:BVÍ[Ï�48+.â:ÐH9±Ðy0LÒ:B!ã�B�B�Î¯Þ½Í[?½Î½BV-°ãp@«9;Ð=B



�

?½Þ=Ïb9;Í[BV054ºÍ[7:?/9[B�Í�Ï,-/?½B39;7&D�7:Î=â:BVÏb9;+.7:Î�Ø�à�Ö�ÑY9;B�Í	0�Þ�B�Í[+.7p-$+¹Î$Ó�Ð=+.D�Ð!9[Ð½B!�H?=0:ß¹+¹9O@»0:D�Ð½+.B�ÒcBV-
+.Ï±D�7:ÎyÏb+1-/B�Í[BV-«âc7H7/-°Ó�+¹9;Ð�Í[BVÏ;ÞyBCD�9�9[769;Ð=B²B�î�BVD�9;+.Ò:B$Îp?½4
ãyBVÍ�7:Ñ�ß10L@:BVÍ[Ï�Í[BVD�B�+.Ò:BC-�<=Ï;?=D�Ð
9;Ð=059!9;Ð½+1Ï!Îp?½4²ã�B�Í!+1Ï»+.Î/Ñ�B�Í[+¹7cÍ»9;7°9[Ð½B6-/BVÏ;+¹Í[BV-¯7:Î=B:<,0«Í[BVD�BV+¹ÒcB�Í!-/BCD�+1-/BVÏ&9[7«Þ=Í;7cãyB8Ñ�7cÍ
ã=05Î=-½Ó�+.-p9[Ð%Ó�Ð=+.D�Ð«48+¹âcÐc9�BVÒ:B�ÎH9[?=05ß.ß¹@6ã�B!0LÒn05+.ß.0:ã½ß¹BcàHñu76-/7
9;Ð=059�+¹9�Ï;B�Î=-½Ï�0mÏb?=ã=Ï;D�Í;+.ã�B
D�05ÞyÏb?½ß.B)+.Î=D�Í[BV0cÏb+.Î½â°+¹9[ÏmÏb?½ãyÏ;D�Í;+.Þ/9;+.7:Î�ß.B�ÒcB�ß3ãp@�� ß.0L@cB�Í�Ï�à � ?=Í;Í[B�ÎH9;ß.@c� +1Ï²Ï;B�9$9[7Á7:Î=B
Ñ�7:Í�Ïb+.48Þ½ß.+.D�+|9O@c<½05ß¹9;Ð½7c?½â:Ð%+|9�+1Ï�0:ß.Ï;7mÞy7HÏ;Ï;+¹ã=ß¹B8Õw0:Î=-Aã�B�9;9;BVÍ�Ø39;78D�0:ß.D�?½ß10n9;BC-)+¹9�?=Ïb+.Î½âm9;Ð=B
0LÒL0:+¹ß105ã=ß¹B&Þ½Í[+.D�B$05Î=-%ã½?=-/âcB�9�+.Î/Ñ�7:Í[460n9[+¹7cÎ«059�9[Ð½B!Í[BVD�BV+¹ÒcB�Í�Ï�à

ñ�Ð½B�-/BVD�+.Ï;+.7:Î875Ñ�Ó�Ð½B�Îm9[7$Þ½Í[7:ã�B�+1Ïd0»ÒcB�Í[@²-/+@$6D�?½ß¹9^7:Î=B:à5Ö�Î6+1-/BC05ß½Þ½Í[7:ã�B�D�Í[+¹9;B�Í[+.7:Î
ÏbÐ½7c?½ß1-®Òp+.Íb9[?=05ß.ß¹@®B�ß.+¹48+.Î=0n9[B6?=ÏbBVß¹BCÏ;Ï»Þ=Í;7cãyBCÏ�<�Ó�Ð½+.ß.B)0n9»9;Ð½B)Ï[0548Bm9;+.48BA05ß.ß.7nÓ 0«Í;BVß.05å
9;+.Ò:B�ß.@�Ñw0cÏO9»Í;BC0:D�9;+.7:ÎÁ9[7°â:Í�05ã®0LÒn05+.ß105ã½ß.B
Í[BVÏ;7:?=Í[D�BVÏVà�ñ�Ð½BCÏbB
9OÓ�7%âc7c05ß1Ï»05Í[B
D�7:Î/æ=+1D�9[+¹Î=â
05Î=-°9[Ð½B�Í[B�Ñ�7cÍ;B$0%D�7c4mÞ=Í;7c4m+1Ï;B!4²?=Ïb9±ã�B$Ñ�7c?½Î=-�à�éPÎ�9;Ð=BmÏ;+¹4
?½ß10n9;+.7:ÎyÏ�Ó^BmÏbÐ=7nÓº+.Î�9[Ð½+.Ï
Þ=05Þ�B�ÍC<=9[Ð½B8Þ½Í[7:ã�B
D�Í[+¹9;B�Í[+.7:ÎÁ?=Ï;BV-®+.Ï&0«D�7:4
ã½+.Î=0n9[+¹7cÎÁ75Ñ3D�7:Î=-/+¹9;+.7:ÎyÏ�ò	Õ�+YØ±Ö 48+.Î½+¹4
?½4
+¹ÎH9;BVÍ;Òn0:ßuã�B�9OÓ�B�BVÎ®D�7cÎ=ÏbBCD�?/9[+¹ÒcB$Þ½Í[7:ã�BVÏ±4²?=Ïb9±ã�BmÔ:B�Þ½9Và�Õ�+.+1Ø±ñ�Ð½B²ã=?=-/â:B�9±Ñ�7cÍ�9[Ð½B
Î=B�Ó
Ïb?½ãyÏ;D�Í;+.Þ/9;+.7:Î°ß.B�ÒcB�ß"-/BCÏb+.Í;BC-«4²?=Ïb9�ãyB²â:Í[BV0n9[B�Í�9;Ðy05Î°9;Ð=B$0LÒ:B�Í�05âcB±Þ=Í;+1D�B»7:ãyÏbBVÍ;ÒcBV-�à"Õw+¹+.+1Ø
� Í[+.D�BVÏ�4
?=Ïb9&ã�B
Ïb9[0:ã½ß¹BmB�Î=7:?½âcÐ"<=+¢à Bcà�9;Ð½BmÍ;BCD�BV+¹ÒcB�Í�Ï;Ð½7:?=ß.-®7:ã=Ï;B�Í[Ò:B$0AÞ½Í;+1D�B
Òn05Í[+.059;+.7:Î
?½Î=-/BVÍ30!D�BVÍb9�05+.Î
9[Ð½Í[BVÏ;Ð½7:ß1-8-/?½Í[+¹Î½â$0:Î67:ã=Ï;B�Í[Òn0n9[+¹7cÎ
Þ�B�Í[+¹7/-�<:ãyB�Ñ�7:Í[B�Þ½Í;7cã½+.Î½â=à=Õw+¹Ò½Ø	ñ�Ð=B
4805Ý/+¹4
?½4 Ïb?½ãyÏ;D�Í;+.Þ/9;+.7:Î�ß.B�ÒcB�ßzÍ;BCD�BV+¹ÒcBV-°4²?yÏO9»ÏO9�0L@%?½ÎyD�Ð=05Î½âcBV-�-/?=Í;+.Î½â69[Ð½B
7cã=Ï;B�Í[ÒL05å
9;+.7:Î)Þ�B�Í[+¹7/-�à�ÕwÒ/Ø^ñ�Ð½BVÍ;B�Ï;Ð½7c?½ß.-)ãyB&Î½7²Þy0:D�Ô:B�93ß.7cÏ[ÏbBCÏ^-/?=Í;+.Î½â!9[Ð½B±7cã=Ï;B�Í[ÒL059;+.7:Î6Þ�B�Í[+¹7/-�à
éPÎAÑw0cD�9�9;Ð½+1Ï�ß.0cÏO9�D�7cÎ=-/+¹9;+.7:Î%+.Ï�Í[BV-/?=Î=-½05ÎH9�Ó�Ð½B�Î«05ß.ß�Î½7/-/BVÏ�0:Í;B&0:D�9[+¹ÒcB:<pã�BVD�0:?=Ï;B±Ó�Ð½BVÎ
9;Ð½B!Þ½Í[+1D�BVÏ�0:Í;B!Ïb9[0:ã½ß¹B»BVÎ½7:?½âcÐA9[Ð½B�Í[B!05Í[B»Î½78ß¹7HÏ;Ï;BVÏ�BV+|9[Ð½B�ÍCà

Ì¿Ð½B�Îm0±Ï;?½ã=Ï[D�Í[+¹ã�B�D�05ÞyÏb?½ß.B^0:Í;Í[+.Ò:BVÏu0n9	0�Î=7p-½B:<n+¹9uê=Í�Ïb9�D�Ð½BCD�Ô/Ï"9[Ð½B�Í;7c?/9;BVÍu+.ÎH9;B�Í;Ñw0:D�B
Ñ�Í;7c4íÓ�Ð½BVÍ;B^+|9�D�0:4mBcò�+¹Ñ/9;Ð½+1Ïu+¹ÎH9;BVÍbÑw0cD�B3Ï;Ð½7nÓ�Ï,ÞyBVÍ[Ï;+.Ïb9;BVÎH9uD�7cÎ½â:BCÏO9[+¹7cÎ)Õw0:DVD�7cÍ[-/+.Î½â�9[7�9;Ð=B
Ï;0:4mB!D�Í;+¹9;BVÍ;+.7:Î«?=Ï;BV-%9;78Þ½Í[?½Î½B$D�7:Î½âcBVÏb9;BV-%ã½Í�05Î=D�Ð=BVÏ�Ø�<H9;Ð½B$Ï;?½ã=Ï[D�Í[+.ãyB$DV05Þ=Ï;?½ß.B»Ï;+.4mÞ=ß¹@
-/BVD�+.-/BCÏ�9;7»9[B�Í[48+¹Î=059;B�+¹9[Ï	B�Ý/BVD�?½9;+.7:Î"à:ñ�Ð=+.Ï	Í[BVÏ;?½ß¹9[Ï	+.Î60»ß¹7p7HÏbB�Ñ�7:Í[4 7:Ñ�\[ÏbBVß|ÑYåP0:-½4m+1Ï[Ïb+.7:Î
D�7:ÎH9[Í;7cß�^8Ó�Ð½+1D�Ð�ê=ß¹9;BVÍ[Ï�7:?/9&Þy7:9;BVÎc9[+.0:ß¹ß.@°Ð=05Í[4mÑ�?½ß,Þ=Í;7cãyB
Í;B��c?=BVÏb9[ÏVà=éPÎ�7:Í�-/BVÍ�9;7«0LÒ:7c+.-
-/B�Î½+105ß&75Ñ$Ï;B�Í[Òp+.D�B�Ñ�7:Í%Î½B�ÓÀæ=7nÓ�ÏV<d9[Ð½+1Ï%D�Ð½BCD�Ô +1Ï%7:Î½ß.@ Þ�B�Í;Ñ�7:Í[48BV- Ó�Ð½BVÎ 4²?=ß|9[+.DV0:Ïb9
Í;7c?/9;+.Î½âAÏb9[059;B²+1Ï&05ß.Í;BC0:-/@«Þ½Í[BVÏ;B�ÎH9�Ñ�7:Í±9;Ð=B
Ï;7:?½Í�D�B$7cÎ�9;Ð=B
D�7cÎ=D�BVÍ;Î=BV-�+.ÎH9;B�Í;Ñw0:D�B:à�ñ�Ð½+.Ï
Î=05+.Ò:B&ê=ß¹9;BVÍ;+.Î½â6-/7pBVÏ�Î½7:9�9[0:Ô:B»+¹ÎH9[780cD�D�7:?½ÎH9�9;Ð½B$0cD�9[?=05ß�Î½BVÓíãy05Î=-/Ó�+1-p9[Ð«+.ÎH9;Í[7/-/?=D�BC-
+¹ÎH9;7m9[Ð½B$Ïb@/Ïb9;BV4 Ó�Ð½B�Î°0mÞ½Í[7:ã�B&+1Ï�0:DVD�BVÞ/9;BC-�<p9;Ð½BVÍ;B�Ñ�7:Í[B!-/7pBVÏ�Î½7:9�âc?=05Í�05ÎH9[B�B±9;Ð=059�0:Î
0:D�D�B�Þ/9[BV-¯Þ½Í[7:ã�B
Ó�+.ß¹ß	Î=759$D�0:?=ÏbB8D�7cÎ½â:BCÏO9[+¹7cÎ"à�ñ�Ð½+1Ï»4mBCD�Ð=05Î=+.Ï;4�D�7c?½ß.-¯ã�Bm+.48Þ½Í[7nÒ:BV-"<
Ñ�7:Í²B�Ý½0548Þ½ß.B)ãp@¯?=Ï;+.Î½âÁB�Ý/Þ½ß.+1D�+¹9²9;Í�0	$)D6+.Î/Ñ�7cÍ;460n9[+¹7cÎ¸+¹Î¸Þ=Í;7cãyBCÏAÕ�Bcà âyàuÞ�BV0:Ô�<u0LÒ:BVÍ[0:â:B
ã=05Î=-½Ó�+.-p9[ÐyØ�àB�½7cÍ!9;Ð=B)487:48B�ÎH9V<uÐ½7nÓ�B�Ò:BVÍV<�Ó�B69[Í;@®9;7ÁÔcB�B�Þ�+¹9mÏ;+¹48Þ½ß.BA0:Î=-�7:Þ�B�Î�Ñ�7cÍ
-/+|î�B�Í[B�ÎH9�9O@pÞ�BVÏ�75Ñz9;Í�0	$)D&B�ÎpÒcB�ß.7:Þ�BVÏVà

l"üJ� ����


]���C�
ñ,7°Ïb?=4m460:Í;+1ÏbBc<y+.Î¯Ö±*,ìÁÖ 9[Ð½Bm-½BVD�+1Ï;+¹7cÎ�9;7«Þ½Í[?½Î½Bm+.Ï»05ß.Ó�0L@pÏ�9[0:Ô:B�Î¯+¹ÎyÏb+1-/Bm+¹ÎH9;BVÍ;48B�å
-/+.059;BA0cD�9[+¹ÒcBmÎ=7p-½BVÏAÕwãp@¯-½059[0°7:Í
Ïb?½ãyÏ;D�Í;+.ãyB)DV05Þ=Ï;?½ß.BVÏ�Ø�<"Ó�Ð=+¹ß.B69;Ð=BA-/BVD�+.Ï;+.7:Î�9;7ÁâcÍ[05ÑY9
Õ�Þ½Í[7:ã�BCØ�+1Ï�0:ß¹Ó�0L@/Ï�9[0:Ô:B�Î°ãp@%9;Ð½B$Í[BVD�B�+.Ò:BVÍ[ÏVà½ñ�Ð½+1Ï�+1Ï�08Ó�0L@A75Ñd-/+1Ïb9;Í[+¹ã½?½9;+.Î½â69;Ð=B²-/BVD�+|å
Ïb+.7:Îmß¹7H0:-m05487:Î=â»Ö±× Î½7/-/BVÏV<:Ï;?=D�Ð
9;Ð=059	9;Ð½B�Í[+¹âcÐH9�7cÞyBVÍ[059;+.7:Îm+.Ï�Þ�B�Í;Ñ�7:Í[48BV-
Ó�Ð½B�Í[B�9;Ð=B
-½0n9�0A+1Ï!0LÒn05+.ß.0:ã½ß¹Bcà�Ö�Ï!0%Í;BCÏb?½ß¹9V<�+.Î¯9;Ð½B)0cD�9;+.Ò:BmÎ½7/-/BCÏ&9;Ð½B8Í[BV0:D�9;+.7:Î®9;7°D�7:Î=â:BVÏb9;+.7:Î¯+.Ï
Ñw0:Ïb9�B�Î½7c?½â:Ð"<=?=Ïb+.Î½âm9;Ð=B²D�7c4²ã½+.Î=0n9[+¹7cÎ%7:Ñ�-=0n9[0mêyß|9[B�Í[+¹Î½âÁÕ�Ñ�7:Í�Ï;Ð½7cÍb9�9;BVÍ;4 D�7cÎ½â:BCÏO9[+¹7cÎyØ
05Î=-A9;Í[B�B!Þ½Í[?½Î½+.Î½â�ÕYÑ�7cÍ�ÞyBVÍ[Ï;+1ÏO9[B�ÎH9�D�7cÎ½â:BCÏO9[+¹7cÎyØ�à

� Í[7:ã½+.Î½â�Ñ�7:Íz0LÒL0:+¹ß105ã=ß¹B	ã=0:Î=-/Ó�+1-p9;Ð!+1Ï,0�9[0:Ï;Ô±0cÏ;Ï;+.â:Î½BC-±B�Ý½D�ß.?=Ïb+.Ò:BVß¹@�9;7�9[Ð½B3Í[BVD�B�+.Ò:BVÍ[ÏV<
9;Ð½BVÍ;B�Ñ�7:Í[B�Ï;7:48B�-/BVß.0L@²DV05ÎmãyB�B�Ý/ÞyBCD�9;BC-mÑ�Í;7c4ô9;Ð=B�4m7c48B�ÎH9dÓ�Ð½B�Î6Ï;7:48B�ã=05Îy-/Ó�+.-/9;Ð8+.Ï
Í;BVß¹BC0:Ï;BV-»9[7�9[Ð½B�4m7c48B�ÎH9zÓ�Ð=B�ÎmÎ½B�Ó¸æy7nÓ�ÏzÏb9[0:Íb9z9;7&?=Ï;B^+¹9Và5ñ�Ð=B�-/?=Í[059;+.7:Î²7:Ñ½9;Ð=+.Ï	-/BVß.0L@



� x

+.Ï�0»9;Í�0:-½B�åi75îAã�B�9OÓ�B�BVÎ)Ð½7nÓäÑw0:Ïb9�0!Í[BV0cD�9[+¹7cÎm+1Ï�-/BVÏ;+¹Í[BV-60:Î=-m9;Ð=B±05487c?½ÎH9375Ñ"Í[BVÏ;7:?½Í�D�BCÏ
Õ�ã=0:Î=-/Ó�+1-p9;Ð)0:Î=-
0cD�9[+¹ÒcB�Þ=Í;7/D�BCÏ;Ï;+.Î½âHØuÓ�B�0:Í;B�Í[BV0c-/@!9;7$Ï;Þ�B�Î=-m+.Î
9[Ð½B�Þ½Í[7:ã½+.Î½â»Þ½Í[7/D�BVÏ[ÏVà
éPÎ$9;Ð=B�0cD�9;+.Ò:B^Í;7c?/9;BVÍ[ÏV<CÓ^B39;Í[@±9[7±48+.Î½+.4m+1Ï;B39[Ð½B^+.48Þ=0:D�9z7:Ñ=Þ½Í[7:ã�BVÏu7:Î!9[Ð½B�-/7nÓ�Î=Ïb9;Í[BV054
D�7:Î=â:BVÏb9;+.7:Î%ß¹BVÒ:BVß�ãH@%+¹âcÎ½7:Í[+.Î½â
Þ=Í;7cãyB»Í[B��H?½BVÏb9[Ï�-½?½Í;+.Î½â6D�7cÎ½â:BCÏO9[+¹7cÎAÞ�B�Í[+¹7/-½ÏVà

ñ�Ð½B)Ñ�BVBV-/ã=0cD�Ô�+¹Î/Ñ�7cÍ;46059;+.7:Î�+1Ï
DV05Í[B�Ñ�?½ß.ß.@�?yÏbBC-�Ïb?yD�Ð¸9;Ð=059mÎ=7®B�Ýp9[Í[0®Þ=0:D�ÔcB�9[Ï
05Í[B
â:B�Î=B�Í�0n9;BC-«+¹ÎÁ06Ï;+|9[?=0n9[+¹7cÎ�75ÑdD�7cÎ½â:BCÏO9[+¹7cÎ"à½ñ�Ð½B²0:487:?½ÎH9�75ÑdÏb9[059;B$ÔcB�Þ/9�+.Î�BV0cD�Ð�0:D�9[+¹ÒcB
Î½7/-/B$+1Ï�7:Ñz9[Ð½B²7cÍ[-½B�Í�7:Ñz9[Ð½B
Ïb9[059;B$Î=BVD�BCÏ;Ï[05Í[@)9[7)4605+.ÎH9[05+.Î�7:Î=B$é � 4²?=ß|9[+.DV0:Ïb9�â:Í[7:?½Þ,à
ñ�Ð½B�Ï[D�Ð½BV4mB¯+.Ï%9[Ð½B�Í[B�Ñ�7cÍ;B®0cÏ%Ï[D�0:ß.0:ã½ß.B¯0:Ï«05Îp@ 759[Ð½B�Í«4²?=ß|9[+.DV0:Ïb9båiã=0:Ï;BV- 9[Í[0c-/+¹9;+.7:Î=0:ß
Ï;D�Ð½BV48B:à

� ��Ë�� É"kOøzÅ½ËOÇ3Ä"�

Ì¯B8Ïb+.4²?=ß.059;BV-®Ö�*,ì®Ö +.ÎÁ7:Í�-/BVÍ�9;7«ÏO9[?=-/@°+¹9[Ï±Ñ�BV0cÏb+.ã½+.ß¹+¹9O@«Ñ�Í;7c4 9[Ð½B²Þ�7:+.ÎH9&7:ÑdÒp+¹BVÓô75Ñ
9;Ð½B!0:-=05Þ/9�0n9;+.7:Î)9;7
9;Ð½B!0LÒn05+.ß.0:ã½ß.B�ã=0:Î=-/Ó�+1-p9;Ð°05Î=-)9;Ð½B!D�7:48ÞyB�9;+¹9;+.7:Î°05487:Î=â
-/+¹î�BVÍ;BVÎH9
ÏbBCÏ;Ï;+¹7cÎ=ÏVà

�u+.Í�ÏO9m75Ñ±0:ß¹ß¢<uÓ�B%-½BVÏ;+¹âcÎ½BV-�0:Î=-�+.48Þ½ß.B�48B�ÎH9;BC- 0¯Ïb+.48Þ½ß¹+¹ê=BC- , , 05Î=- 0®×�7/-/Bnë»á
4m7/-/?=ß¹B»7nÒ:BVÍ39[Ð½B!×±á%Ïb+.4²?=ß.059;7:Í»Ù¹ï�&nÜ�+.Î%7cÍ[-½B�Í^9;7mãyB!05ã=ß¹B&9;78Ï;+¹4
?½ß.059;B±9;Ð½B»B�ÝpBCD�?/9[+¹7cÎ
75Ñ�0:D�9[+¹ÒcB8Þ=0:D�ÔcB�9[Ï&+.Î�9;Ð½BA×&á¯Î½B�9OÓ�7:Í[Ô�Î½7/-/BVÏVà,ñ�Ð½B)Ï;+.4²?½ß10n9[BV- , , +.Ï$ã=0:Ï;BV-¯7:Î�9;Ð=B
B�Ý/BVD�?/9;+.7:Î«75Ñ	D�0:Þ=Ïb?=ß¹BCÏ�Ó�Í;+¹9b9[B�Î«+¹Î�ñ � *�ß105Î½âc?=05âcB:à

ñ�Ð½B!ÞyBVÍ[D�B�ÎH9[0:â:B&75Ñ��H?½B�?½B!7/DVD�?½Þ=0:Î=D�@A+.Ï�?yÏbBC-A9[76+¹Îy-/+.DV0n9[B»9;Ð½B!ß.7c0c-%7cÎA9[Ð½B$ß.+¹Î=Ô�à
ñ�Ð½B�ß.+¹Î½ÔmÞ½Í[+.D�BVÏ^05Í[B�D�05ß1D�?=ß.059;BV-mÑ�Í[7:4 9;Ð½B±+¹ÎyÏO9�05ÎH9[0:Î½B�7c?=Ïd05Îy-60LÒ:B�Í�05âcB��H?½BV?½B�ß.B�Î½â:9;Ð=Ï
0n9²BC0:D�Ð¸7:?½9;â:7c+¹Î=âÁ+¹ÎH9[B�Í;Ñw0:D�Bcà��=7:Í$9[Ð½BA0LÒcB�Í�05â:BE�H?½BV?½BAß.B�Î½â:9;Ð"<z0Á487/-/+¹ê=BV-]D , ��Ù 0nÜ
�c?=B�?½BÁ+1Ï)?yÏbBC-�à^ñ�Ð½B1D , � �c?=B�?½BÁ+1Ï)+.Î=0cD�9;+.Ò:B Õ�+¢à Bcàd9;Ð=B®460nÝ/+.4²?½4 05Î=- 48+.Î½+¹4
?½4
9;Ð½Í[BVÏ;Ð½7:ß1-½Ï�05Í[B±Ï;B�9�9;7
9;Ð½B&B�Îy-)75Ñ,9;Ð½B¡�H?½B�?=BCØ^Ïb7²9;Ð=059�+¹9�ãyBVÐ=0LÒ:BCÏdß.+¹ÔcB&0<�ué¢��ë£�H?½B�?=B
Ó�+|9[ÐA0²-/Í[7:Þ89�05+.ß=Þ�7:ß.+.D�@:<p05Î=-8+¹9�+.Ï37:Î½ß.@
?yÏbBC-89;7mD�7:48Þ½?½9;B�9[Ð½B±0LÒcB�Í�05â:B[�H?½BV?½B�ß.B�Î½â:9;Ð"à
ñ�Ð½+.Ï�0LÒcB�Í�05â:B�+.Ï�D�7c48Þ½?/9;BC-A0cÏ�0:ÎAB�ÝpÞ�7:Î=B�ÎH9;+105ß�Ó�B�+.â:ÐH9;BC-6487nÒH+.Î½â80LÒ:BVÍ[0:â:B$Õ , Ì ìÁÖ±Ø
Ù 05Ü¢<HÓ�+|9[ÐA+¹9[Ï�Ó�B�+.â:ÐH93Ñw0cD�9;7cÍ^0c- è ?=Ïb9;BV-)9;7m0:D�Ð½+.B�ÒcB�9;Ð½B»-/BCÏb+.Í;BC-)D�7cÎpÒ:B�Í[â:BVÎ=D�B�9[+¹48Bcàpñ�Ð=B
D , �ô487/-/?½ß.B$Ó�0:Ï�0:ß.Ï;784m7/-/+¹ê=BC-A9[7)D�7c4mÞ=?/9;B»9[Ð½B²0LÒ:BVÍ[0:â:B±Ó�Ð½B�Î«9;Ð=B$Þ=0:D�ÔcB�9�ß.BV0LÒ:BCÏ
9;Ð½B+�c?=B�?½Bc<:+.Î=ÏO9[BV0c-875Ñ�Ó�Ð½B�Î)9;Ð½B�Þy0:D�Ô:B�9dB�ÎH9;BVÍ[Ïd9;Ð½B"�c?=B�?½BcàHñ�Ð½+1Ïd+1Ïdã�BVDV05?=Ï;B�Ó�B�Ó�05ÎH9
9;Ð½B!Í[Ðp@c9[Ð½4 7:Ñz?=Þ�-½059;BCÏ�9;76ã�B!Í[B�â:?=ß.0:Í�0:Î=-«Þ½Í[7:Þ�7:Í;9;+.7:Î=0:ßy9[789;Ð½B²ß¹+.Î½Ô%Ï;Þ�B�BV-«+.Î=Ïb9;BV0c-
75Ñz9;Ð½B!+.Î½Þ½?/9�Í�0n9[B:à

SS11

SS22

RR2,3

LL22

LL11

LL33

RR1,1

RR2,1
RR1,2

RR2,2

RR1,3

RR1,4

RR1,5

LL44
LL55

�V��� ª�¤½ª�� TC�/TV{|TVZVRmkHNPK�¬²G|F
QOaHK�NPGJ}&kc{|_�QOGJTCFcN�´



���

ñ�Ð½B!9;7cÞy7cß¹7câ:@AÑ�7:Í�9[Ð½B
Ï;+¹4
?½ß10n9;+.7:ÎyÏ�+.Ï&-/BVÞ½+.D�9;BC-°+¹Îc�z+.â=à�Ú/àyÖ�ß¹ßuÎ½7/-/BVÏ±05Í[B²0:D�9;+.Ò:Bcà
*"+.Î½Ô/Ï[¥�¦L<=¥ §»05Î=-¨¥!©&0:Í;B»ã�759;9;ß.B�Î½BCD�ÔpÏ�Ó�+¹9;ÐÁDV05Þ=0cD�+¹9O@�ï:à -8ì�ã½Þ=ÏV<"ï:à (8ì�ã½Þ=Ï�0:Î=-¨(½à 0
ì�ã½Þ=ÏV<½Í[BVÏ;ÞyBCD�9;+.Ò:BVß¹@cà½ñ�Ð½B!759[Ð½B�Í�ß.+.Î½Ô/Ï�Ð=0LÒ:B!08D�0:Þ=0:D�+|9O@A75Ñ�Û=à (mìÁã½Þ=Ï�BC0:D�Ð"à½*,+¹Î½Ô/Ï[¥ ª
05Î=-�¥!«!Ð=0LÒ:B»Þ½Í[7:Þy05âc059;+.7:Î°-/B�ß10L@/Ï�75Ñ�ï�()(546Ï�0:Î=-Áõ.(9(546Ï�Í[BVÏ;ÞyBCD�9;+.Ò:BVß¹@c<½Ó�Ð½+.ß¹B
05ß.ß"9;Ð=B
759;Ð=B�Ídß.+¹Î=ÔpÏdÐ=0LÒ:B»ï�(:46Ï�à , Ò:B�Í[@$ß.+¹Î=Ô²Ð=0cÏd05Î8+.Î=0:D�9;+.Ò:B¬D , �o�H?½B�?½B�7:Ñ�Ú)(»Þ=0:D�ÔcB�9�Ï�BV0:D�Ð,à
, 0:D�Ðm75Ñ�9[Ð½B�Ï;7:?½Í�D�BCÏV­ ¦ 05Î=-/­ § âcB�Î½BVÍ[059;BVÏ	0!Ïb9;Í[BV0:4 Ó�+¹9;Ð)0:Î80LÒcB�Í�05âcB^Í�0n9[B�75Ñ,Ú»ì�ã½Þ=Ï
-/+¹Òp+1-/BV-A+¹ÎH9[78õ²ß.0L@cB�Í�Ïd7:Ñ,B��H?=0:ß�0LÒcB�Í�05â:B�Í�0n9[B:àpñ�Ð½B&Þ=0:D�ÔcB�9�Ï;+�x�B&+.Ï�õ.(9($ãp@H9;BCÏdÑ�7cÍ�ã�759[Ð
ÏbBCÏ;Ï;+¹7cÎ=ÏVàCD�BVD�BV+¹ÒcB�Í�Ï�® ¦_¯ ° Õ@±S² ï9³@³jõ:ØzÏ;?½ã=Ï[D�Í[+¹ã�B39[7&9;Ð½B�õ�ß.0L@cB�Í�Ï,7:Ñ�­ ¦ 0n9d05Í[7:?=Î=-µ´V² ïC­:<
Ó�Ð½+¹ß.B$Í[BVD�B�+.Ò:B�Í�Ï¶®�§:¯ ·°Õ>¸Y² ï)³�³ óHØ�Ïb?½ãyÏ;D�Í;+.ãyB$9;7¹­�§²05ÑY9;B�Í±05ã�7:?/9�7cÎ½B»9;Ð=+¹Í�-°75Ñ�9;Ð=B!9;7:9[05ß
Ïb+.4²?½ß10n9[+¹7cÎ®9[+¹48B®Õw+Sà B:àu05Í[7:?½Î=-1´s² Ú.(�ºnó¼»½-�³ -9­LØ�<,0:Î=-¯ß¹BC0LÒ:Bm9;Ð½B)Ï;BVÏ[Ï;+¹7cÎ®9[Ð½BAÏ[0548B
05487:?½ÎH9�7:Ñ	9;+.48B
ß10n9[B�Í
Õ8´¶» ïVó�³ ó9­LØ�àyñ�Ð½B
Í;BCD�B�+.Ò:BVÍ[Ï�05Í[B$Î½759&Ïb@pÎ=D�Ð½Í[7:Î=+.Ï;BV-�<=9;Ð½BVÍ;B�Ñ�7:Í[B
9;Ð½BV@ è 7:+.Î«9;Ð½B$Ï;BVÏ[Ï;+¹7cÎ%0n9�Ï;ß.+¹âcÐc9[ß¹@%-/+|î�B�Í[B�ÎH9�9;+.48BVÏVà

200000

400000

600000

800000

1e+06

1.2e+06

1.4e+06

1.6e+06

1.8e+06

2e+06

2.2e+06

0 2 4 6 8 10 12 14 16 18 20

R
at

e 
(b

it/
s)

Time (s)

s(1)
r(1,1)
r(1,2)

300000

400000

500000

600000

700000

800000

900000

0 2 4 6 8 10 12 14 16 18 20

R
at

e 
(b

it/
s)

Time (s)

r(1,3)
r(2,3)

200000

400000

600000

800000

1e+06

1.2e+06

1.4e+06

1.6e+06

1.8e+06

2e+06

4 6 8 10 12 14

R
at

e 
(b

it/
s)

Time (s)

s(2)
r(2,1)
r(2,2)

300000

400000

500000

600000

700000

800000

900000

0 2 4 6 8 10 12 14 16 18 20

R
at

e 
(b

it/
s)

Time (s)

r(1,4)
r(1,5)

�V��� ª�¾½ª�¿ ILTV{JkcQOGJTCF8T�U�QOaHK�Mb_�QOK�NdGJFmQOGJ}!K^U1T�M^QOacK�}!K�}±­/K[MON�TVU"NPK[NPNPG|TVFHN � _VFH¬8rn´

�u+.â:?=Í;B«ó®Ï;Ð½7nÓ�Ï$9[Ð½B«B�Ò:7cß¹?½9;+.7:Î�7:Ñ�9;Ð½B«Í�0n9;BCÏ²+.Î�9[+¹48B%Ñ�7:Í
9;Ð½B%ê=Í�ÏO9605Îy- Ï;BVD�7cÎ=-
ÏbBCÏ;Ï;+¹7cÎ=ÏVà^Ì�B�7:ã=Ï;B�Í[Ò:B�9[Ð=0n9Á05ÑY9;B�Í°05ã�7:?½9°7cÎ½B¯Ï;BVD�7:Î=- 9;Ð½B�Í[BVD�B�+.Ò:B�Í�Ï)âcB�9°7:Î½ß.@ 9;Ð=B
05487:?½ÎH9$7:Ñ�ãy05Î=-/Ó�+1-p9[Ð�9;Ð=059$ê½9[Ï²+¹ÎH9[7°9;Ð½B)ã�759;9;ß.B�Î½BCD�Ô¯ß.+.Î½Ô/Ï�<z05Î=-¯9;Ð=BAÏb7c?½Í�D�BVÏ!Ïb9;7cÞ
ÏbBVÎ=-/+.Î½â�9[Ð½B�B�Ý½D�BVBV-/+.Î½â&05487:?½ÎH9�75Ñ½9[Í[0.$)D^05ÑY9;B�Í	0:ãy7c?/9z7cÎ½B�ÏbBCD�7:Îy-�àVÌ¿Ð=B�Î
9;Ð½B�Ï;BVD�7cÎ=-
ÏbBCÏ;Ï;+¹7cÎ�Ïb9[0:Íb9�Ï�<"9;Ð½B)Ï;@/ÏO9[B�4 0:D�D�7:48487/-½0n9[BVÏ&+|9C<u0:Î=-�0nÑY9;BVÍ²05ã�7:?½9
0°ÏbBCD�7:Îy-®9[Ð½B69OÓ�7
ÏbBCÏ;Ï;+¹7cÎ=Ïm05Í[BA?=Ï;+¹Î=â®Òp+¹Í;9;?y05ß.ß¹@�9[Ð½B«Ï[0548B°05487:?=Îc9m75Ñ�ãy05Î=-/Ó�+1-p9[Ð"à	Ì¯B°05ß1Ï;7¯Ï;B�B%9;Ð=059
Ó�Ð½B�Î%9;Ð½B$Ï;BVD�7:Î=-«Ï;BVÏ[Ïb+.7:ÎA9;B�Í[48+¹Îy0n9;BCÏ�<p9[Ð½B!Í[BVD�BV+¹ÒcB�Í�Ï37:Ñ,9[Ð½B»ê=Í�ÏO9�Ï;BVÏ[Ïb+.7:Î«05Í[B&0:ã½ß¹B&9[7
Í;BV?=ÏbB»9[Ð½B!Í[B�ß.BV0:Ï;BV-%ã=0:Î=-/Ó�+1-p9;ÐÁ05ÑY9;B�Í±06D�7:?=Þ½ß¹B!7:ÑdÏbBCD�7:Îy-½Ï�à½×�759[B»9;Ð=059�Í;BCD�BV+¹ÒcB�Í�Ï!®	¦_¯ ª



� r

05Î=-E®	¦_¯ « Ð=0LÒcB�0$ã�B�Ð=0LÒp+.7:?½Í^Ó�Ð½+1D�ÐA+1Ï^Ï;+¹48+.ß.0:Í39[7|®	¦_¯ ©:<H+.Î=-/+1D�059;+.Î½â$9[Ð=0n9�9;Ð=B&0c-½-/+¹9;+.7:Î=0:ß
-/B�ß10L@$9[Ð½B�@mB�Ý/Þ�B�Í[+¹BVÎ=D�B�Ð=0cÏdß.+|9;9;ß.B�+.4mÞy0:D�9^7:Îm9;Ð½BV4°àcéi93+1Ï30:ß.Ï;7»Ó^7cÍb9[Ð8Î½759[+¹Î½â$9;Ð=0593ß¹+.Î½Ô
¥ §�Ð=0cÏ	0&DV05Þ=0cD�+¹9O@!Ñ�7:Íd0&Î½7cÎ/åi+¹ÎH9;BVâ:BVÍ	ÎH?=4²ã�B�Í	75Ñ�ß10L@:B�Í�ÏV<Cã=?/9	9;Ð½B�Í[BVD�B�+.Ò:BVÍ[Ï�D�7cÎ½Î½BCD�9;BC-
9;76+¹9�ãyBVÐ=0LÒ:B»Ïb+.48+¹ß105Í[ß.@69;7m9;Ð=B!7:Î½BCÏ�D�7:Î=Î½BVD�9;BV-%9[7S¥ © à

Ì¯B6Î½7nÓ 9[0:Ô:B60°D�ß.7cÏ;B�Í»ß¹7p7cÔ®0n9!9[Ð½B8ê=ß¹9;B�Í[+.Î½â�ãyBVÐ=0LÒp+¹7c?½ÍC<y9�05Ôp+.Î½â«9OÓ^7°75Ñ�9;Ð=B6Í;B�å
D�B�+.Ò:BVÍ[Ï�0cÏ�B�Ý/0:48Þ½ß¹BCÏ�à=�u+.â:?=Í;B!Û)Ï;Ð½7nÓ�Ï�9[Ð½B$Í[BVD�BV+¹ÒcBV-«Í�0n9;B!Þ�B�Í±ß.0L@cB�Í�059�Í;BCD�BV+¹ÒcB�Í�Ï!® ¦_¯ ¦
05Î=-1® ¦Q¯ § à , 0:D�Ð®7:Ñ39[Ð½B6D�?½Í[Ò:BCÏ"¥!À9Á�Â�®	Ã�Í;BVÞ½Í;BCÏbBVÎH9[Ï±9;Ð½B8Í�0n9[B
7:Ñ�¥ À�Á�Â�®�Ã�Þ=ß¹?=Ï&9[Ð½B6D�?/å
4²?½ß10n9[+¹ÒcB&Í�0n9[B»75Ñ,9[Ð½B!ß.7nÓ^BVÍ�ß10L@:BVÍ[ÏVà

200000

400000

600000

800000

1e+06

1.2e+06

1.4e+06

1.6e+06

1.8e+06

2e+06

2.2e+06

0 2 4 6 8 10 12 14 16 18 20

R
at

e 
(b

it/
s)

Time (s)

Layer 1
Layer 2
Layer 3
Layer 4

200000

400000

600000

800000

1e+06

1.2e+06

0 2 4 6 8 10 12 14 16 18 20

R
at

e 
(b

it/
s)

Time (s)

Layer 1
Layer 2
Layer 3

� �@� ª%Ä�ª�� acMOTVkHZVaH�Hk:Qd�/K[M3{|_�RLK[MÅ�Y`�kH}±kH{|_�QOGJILK%�;\nU.TVM3MOK�`�K�GJILK;MON ÆCÇÉÈ Ç¬�Y{|K;U.Q��	_VFH¬<ÆCÇÉÈ Ês�1MOGJZCanQ��;´

0

1

2

3

4

5

0 2 4 6 8 10 12 14 16 18 20

La
ye

rË

Time (s)

r(1,1)
r(1,2)

0

1

2

3

4

5

0 2 4 6 8 10 12 14 16 18 20

La
ye

rË

Time (s)

r(1,3)
r(1,4)
r(1,5)

�V��� ª:Ì=ª�Í kH­HNP`;MOG|�:QOGJTCFm{JK�ICK�{JN3TV­HNPK[MOICK�¬8_�Q	MOK[`�K�GJILK[MON Æ ÇÉÈ Ç QOTsÆ ÇÉÈ Î

éPÎc�z+¹âyà�Ûy<=9[Ð½BmÐ½+¹âcÐ½BVÏb9±ß10L@:BVÍ[Ï±-/+1Ï;0:Þ½ÞyBC05Í»0nÑY9[B�Í»05ã�7:?/9»0%Ï;BVD�7:Î=-�à�Ì¿Ð½BVÎÁ9;Ð=BmÏ;BVD�å
7:Î=-«ÏbBCÏ;Ï;+.7:ÎAÏb9[0:Íb9�Ï�<H9;Ð=B&Í[BVD�B�+.Ò:BVÍ[Ï^ß¹7HÏbB»Ï;7:48B±487cÍ;B&ß.0L@cB�Í�Ï�<cã½?/9�0:Í;B&05ã½ß.B�9[78â:B�9�9;Ð=B�4
ã=0:D�Ô)0mD�7c?½Þ½ß.B±7:ÑuÏbBCD�7cÎ=-½Ï�0nÑY9[B�Í�9;Ð½B»Ï;BVD�7cÎ=-AÏ;BVÏ[Ï;+¹7cÎ)9;BVÍ;48+.Î=0n9[BVÏVà/×�759[B�9[Ð½B!0:Ï;@p4m48B�å
9;Í[@�ãyB�9OÓ^BVB�Î®Þ=Í;?½Î=BVÏ&05Î=-®Þ½Í;7cãyBCÏ�à�Ì¿Ð½+.ß¹B6Ï;B�ÒcB�Í�05ß,ß10L@:BVÍ[Ï�48+¹âcÐc9&ãyB8Þ½Í[?½Î½BC-®059±7:ÎyD�B:<
7:Î½ß.@87:Î½B±ß.0L@cB�Íd+1Ï^0c-½-/BC-)0n9�0!9;+.48B:</-/?½Í[+.Î½â$9[Ð½B�Þ½Í[7:ã�B�Þ�B�Í[+.7p-"àHñ�Ð½+1Ï�0:Ï;@p4m48B�9;Í[+.D�ã�B�å
Ð=0LÒp+¹7c?½Í3D�0:Î)05ß1Ïb7!ã�B�7cã=Ï;B�Í[Ò:BV-m+.Î¹�z+¹âyàHõ6Õwß¹B�ÑY9�Ø�<HÓ�Ð=+.D�ÐAÏ;Ð½7nÓ�Ï�9[Ð½B±Ï;?½ã=Ï[D�Í[+.Þ/9;+.7:Î6ß.B�ÒcB�ß1Ï
7:ã=Ï;B�Í[Ò:BC-8ãH@89[Ð½B»Ï;0:4mB±Þ=05+.Í�75Ñ,Í[BVD�B�+.Ò:B�Í�ÏVà5Ì¯B»Ï;B�B±9;Ð=059�-/Í[7:Þ=Þ½+¹Î=â²ß10L@:B�Í�Ï	+1Ï^Ñw0:Ïb9�Ó�Ð½+.ß.B



�_'

0:-½-/+.Î½â%9;Ð½BV4�9�05Ô:BCÏ±0«ß.7:Î½âcB�Í±9;+.48B:à��z+.â:?½Í[B8õ¯Õ�ß.B�ÑY9�Ø»05ß1Ïb7°Ï;Ð½7nÓ�Ï�9[Ð=0n9¡®	¦_¯ §8Þ�B�Í;Ñ�7:Í[46Ï
05Î�?½Î=Ï;?=DVD�BVÏ[ÏbÑ�?½ß"Þ½Í[7:ã�B²0n9"´!» ïCõ)­cà½éPÎa�z+.â=àyõÁÕ�Í[+¹âcÐc9�Ø�Ó�B$D�05ÎÁÏ;B�B»9[Ð=0n9�9;Ð½B
B�î�BVD�9±75Ñ
9;Ð½B)-/BVß.0L@®7:Î¯9;Ð½B)Ï;?½ã=Ï[D�Í[+¹Þ½9;+.7:Î�ß¹BVÒ:B�ß1Ï»7:ãyÏbBVÍ;ÒcBV-®059!Í;BCD�B�+.Ò:BVÍ[Ï+®	¦_¯ ©c<�®C¦Q¯ ªc<u05Î=-1®C¦Q¯ « +.Ï
Í;BVß.059;+.Ò:B�ß.@)Ï;480:ß¹ß¢<=D�7:Î/ê=Í[48+¹Î=â
Ó�Ð=059Å�z+¹âyà½ó605ß1Ïb78ÏbÐ=7nÓ�Ï�?=Ï�à

0

20

40

60

80

100

0 5 10 15 20

P
er

ce
nt

ag
e 

of
 lo

st
 d

at
a 

(%
)

Ï

Time (s)

layer 2
layer 3
layer 4
layer 5

0

20

40

60

80

100

0 5 10 15 20

P
er

ce
nt

ag
e 

of
 lo

st
 d

at
a 

(%
)

Ï

Time (s)

layer 2
layer 3

�V��� ª�Ð=ª ·�K[MO`�K�FnQb_�ZCK�TVU"¬c_�Qb_&`�_V�HNPkc{JK�N3¬cGJNP`�_�Mb¬:K�¬
U.TVM!ÆCÇÉÈ Ç¬�Y{JK[U.Q��	_VFH¬�ÆCÇÉÈ Ê+�1MOGJZCanQ��;´

�u+.â:?=Í;B�-%Ï;Ð½7nÓ�Ï±9;Ð½Bmê=ß¹9;BVÍ;+.Î½â«ãyBVÐ=0LÒp+¹7c?½Í±Ñ�7:Í»BV0cD�ÐÁß.0L@cB�ÍC<�0:âc0:+¹Î�9�05Ôp+.Î½âY®	¦_¯ ¦
0:Î=-
®C¦Q¯ §�0:Ï^Ï;0:48Þ½ß¹BCÏ�àcéPÎ69;Ð=+.Ïdê=â:?½Í[B:<:9;Ð½B±ÞyBVÍ[D�B�ÎH9[0:â:B�7:Ñ,-½0n9�0$D�0:Þ=Ïb?=ß¹BCÏ	ß¹7HÏO9C<H0cÏ3DV05ß1D�?½ß10n9[BV-
ãH@�BC0:D�Ð¯75Ñd9[Ð½B8Í;BCD�B�+.Ò:BVÍ[Ï±7nÒ:BVÍ±0:Î¯+.ÎH9;B�Í[Òn05ß�75Ñ^7:Î½B8ÏbBCD�7cÎ=-�<�+.Ï&Þ½ß.759;9;BC-�à,áp+.Î=D�BE�H?½B�?=B
7nÒ:B�Í;æ=7nÓ¿-/7pBVÏ�Î½7:9�7pDVD�?½ÍC</05Î=-Aß¹+.Î½Ô)BVÍ;Í[7:Í�Ï30:Í;B±Î½759�Ï;+¹4
?½ß10n9;BC-�</05ß.ß�9;Ð½B»ß.7cÏ[ÏbBCÏ^Þ=ß¹7:9b9;BC-
D�7:Í[Í[BVÏ;Þy7cÎ=-m9;7
ê=ß¹9;B�Í[BV-AÞ=0:D�ÔcB�9�Ï�àcéiÑ,Ó^B»D�7c48Þ=05Í[B�Ó�+¹9;Ð¨�u+.â:?=Í;B»õ/<HÓ^B»D�0:ÎAÏbBVB�9[Ð=0n9�9;Ð=B
ÞyBC05Ô/Ï�75Ñ�ß¹7HÏ;Ïz9[Ð=0n930»âc+¹ÒcB�Îmß.0L@cB�Í	Ï;?/î�BVÍ[Ï3D�7:Í[Í[BVÏ;Þy7cÎ=-!9[7!+¹Î=Ïb9[0:ÎH9[Ï�+.4m48BC-/+.059;BVß¹@
ãyB�Ñ�7:Í[B
9;Ð½B6ß10L@:BVÍ&+1Ï!Þ½Í[?½Î½BC-�à"×�7:9;B89[Ð=0n9!9[Ð½B6ß¹7HÏ;Ï;BVÏ»7cã=Ï;B�Í[Ò:BV-¯0n9¡´s»ÀïCõ�³jõ)­80:Í;B6-/?=B89;7°9;Ð=B
?½Î=Ï;?=D�D�BVÏ[ÏOÑ�?½ß,Þ½Í;7cãyB»Þ½Í[B�Òp+.7:?=Ï;ß.@)ÏbBVÎc9�ãp@/® ¦_¯ § Õw7:ã=Ï;B�Í[Ò:BC-)+.Î��u+.â=à�õ%Õwß¹B�ÑY9�Ø;Ø�à

Ñ Ò¯Ç^Ä�Ê�kbÉ"�pËOÇ3Ä"�¸ø	Ä�ÈÔÓ�É�Å/É�Æ�Õ×Ö ÇdÆ=ù

Ì¯B°Þ½Í[BVÏ;B�ÎH9;BC- 0:Î 0:D�9;+.Ò:B«4²?½ß¹9;+1D�0cÏO9)0c-½05Þ/9�0n9[+¹7cÎ�Þ½Í[759;7/D�7:ß�9;Ð=059)0:-½-/Í[BVÏ[Ï;BVÏ
Í;BCD�B�+.Ò:BVÍ
Ð½B�9[B�Í[7:â:BVÎ½B�+¹9O@mÎ½759�7:Î½ß.@8ãH@8Þ�B�Í;Ñ�7:Í[48+¹Î½â
ÏbBVß¹BCD�9;+.Ò:B�ê=ß¹9;B�Í[+.Î½â²7cÎA-½0n9�0!Þ=0cD�Ô:B�9�Ïdã½?½9�0:ß.Ï;7
ãH@
Þ½Í[?½Î½+.Î½â$?½Îp?=Ï;BV-m4²?=ß|9[+.DV0:Ïb9d9;Í[B�B�ã½Í�05ÎyD�Ð½BVÏ	0:Î=-mÞ½Í;7cã½+.Î½â»Ñ�7:Í30LÒn0:+¹ß105ã½ß.B�ã=05Îy-/Ó�+.-/9;Ð"à
ñ�Ð½BAÞ½Í[759[7/D�7:ß^?=Ï;BVÏmÏb7c?½Í[D�B�åiã=0:Ï;BV-�Í[B�ÒcB�Í�ÏbB6Þ=059;Ð�Í[7:?½9;+.Î½â=<�-/7pBVÏ
Î½759mÎ½B�BC-¸4²?=ß|9[+.DV0:Ïb9
â:Í[7:?½Þ=ÏV<½05Îy-°+.Ï�ãy0:Ï;BV-«7:Î�Ð½+.B�Í�05Í�D�Ð½+1D�0:ß�ß10L@:BVÍ[Ï�9[Ð=0n9&05Í[B&ã=?½+¹ß¹9±+.ÎH9;76+¹9[Ï±D�05ÞyÏb?½ß.B»9O@pÞyBCÏ�à
éi9�+.Ï�+.Î=-/BVÞyBVÎ=-/BVÎc9±7:Î�Ï;D�Ð=BV-/?½ß.+.Î½â)05ß.â:7cÍ;+¹9;Ð½46Ï^å^06Ï;+¹48Þ½ß.Bµ�zé¢�zëØ�H?½B�?½BV+¹Î=â6+.Ï�BVÎ½7:?=â:Ð
å�ã½?/9²D�7:?½ÎH9[Ï$7:Î�9;Ð½B)0:ã½+.ß¹+¹9O@®7:Ñ^9[Ð½B)0:D�9;+.Ò:B8Î½7/-/BVÏ!9;7�B�Ý/Þ�7:Í;9!ß¹+.Î½Ô®Þy05Í�0548B�9[B�Í�Ï&9;Ð=059
D�05Î«ã�B!?=ÏbBC-«+¹Î«9;Ð=B$0:-½0:Þ/9[059;+.7:ÎAÞ=Í;7/D�BCÏ;ÏVà

ñ�Ð½B²Þ½Í[759[7/D�7:ßuÐ=0:Ï&Ï;Ð½7nÓ�Î�9;7%ãyB806Ñ�BC0:Ï;+¹ã=ß¹BmÖ�Ö$<�0:Î=-Á+¹9±48759[+¹Òn059;BVÏ&?=Ï�9;7%Þ½?½Í�Ïb?=B
Ñ�?½Íb9[Ð½B�Í&Í[BVÏ;BV05Í�D�Ð«+¹Î�9[Ð½+1Ï±-/+.Í[BVD�9[+¹7cÎ"à�ñ�Ð½B$Î½B�ÝH9&+¹4848BV-½+.059;B
Ïb9;BVÞ=Ï&05Í[B»9;Ð½B8Ïb+.4²?=ß.059;+.7:Î
05Î=-&+.4mÞ=ß¹BV4mBVÎH9[0n9[+¹7cÎ!75ÑH9;Ð½B34mBCD�Ð=05Î=+.Ï;46Ï"-/BVÏ[D�Í[+.ãyBC-±7nÒcB�Í�487:Í[BdD�7c48Þ½ß¹B�Ý&0:Î=-&Í;BC05ß.+.Ïb9;+1D
Ö�× BVÎpÒH+.Í[7:Î½48B�ÎH9�Ï	D�7:ÎyÏb+1ÏO9[+¹Î=â!75Ñ�4²?½ß¹9;+.Þ½ß.B�Î½7/-/B�0:Î=-8ß.+¹Î½Ô
9O@pÞyBCÏ�<H0:Ï	Ó�B�ß.ßy0cÏ	+.Î)0&Ñ�?½ß¹ß.@
Ð½B�9[B�Í[7:â:BVÎ½7:?yÏ�Î½B�9OÓ^7cÍ;Ô°+.Î¯Ó�Ð=+.D�Ð�Ïb7c48B
7:Ñd9;Ð½B8Í[7:?/9[B�Í�Ï»05Í[B
0:D�9;+.Ò:BmÓ�Ð½+.ß¹B8759[Ð½B�Í�Ï»05Í[B
Î½759Càpë�9;Ð=B�Íd9[7:Þ½+1D�ÏdÑ�7:Í	Ñ�?½9;?½Í[B�Í[BVÏ;BV0:Í[D�Ðm+¹ÎyD�ß.?=-/B:òH+.4mÞ=Í;7nÒcB^9[Ð½B�Í[BV0cD�9[+¹ÒcB�Î½BCÏ;Ï�7:Ñ�Ö±*,ìÁÖ
+¹ÎmÏ;D�B�Î=0:Í;+.7cÏ,Þ½Í;BCÏbBVÎH9;+.Î½â�4
?½ß|9[+¹Þ=ß¹B�ÏbÐ=7:Í;9z-/?½Í�0n9[+¹7cÎ
Ï;BVÏ[Ïb+.7:ÎyÏ:WCD�7nÒ:BVÍ,Í[7:?/9[+¹Î=â�+1Ï;Ï;?½BVÏzÏ;?=D�Ð



� v

0:Ï�9;Ð=B²Ï;DV05ß105ã½+.ß.+|9O@69[7)0mß.0:Í;âcB&Îp?½4
ãyBVÍ�75Ñ	Ï;BVÏ[Ïb+.7:Î=Ï�Ó�+¹9;Ð°Ñ�BVÓíÍ[BVD�B�+.Ò:B�Í�Ï�Wc9[Í[0c-/B$Ï;B�Ò:BVÍ[0:ß
9O@HÞ�BVÏ�75Ñ	Í;BCÏb7c?½Í�D�BVÏ�W/0:-½-½Í;BCÏ;Ï�ã½?y-/â:B�9±0:Ï[Ïb+.â:Î=4mBVÎH9�0:Î=-«4605Î=0:â:B�48BVÎc9�+1Ï[Ïb?½BCÏ�Ó�+|9[Ð½+.ÎÁ0
ÏbBCÏ;Ï;+¹7cÎXW½-/@pÎ=0:4m+1D�0:ß¹ß.@)-/BVÞ½ß¹7n@AÞ½Í;+1D�B»Ñ�?=Î=D�9[+¹7cÎ=Ï�à

ñ�Ð½B»9[0cÏbÔ)7:ÑzÞ�B�Í;Ñ�7:Í[48+¹Î=â)0:-½0:Þ/9[059;+.7:Î°-/+.-°Î=759�9;?=Í;Î°7:?½9�9;76ã�B!9;Í[+¹Òp+105ß�BVÒ:B�Î°Ó�Ð½BVÎ
?=Ïb+.Î½â�0:ß¹ß�9;Ð½B®Ö±×�Ï;?½Þ½Þ�7:Í;9AÓ^BÁD�7:?½ß1- +.480:â:+.Î½B:à!A�0cÏb+1D�0:ß¹ß.@¸9[Ð½B®Ï[0548B�9;Í�0:-½B�åi75î�Ï875Ñ
D�ß10:Ï[Ïb+1D�0:ß"D�7:ÎH9[Í;7cß"05ß.â:7:Í[+¹9;Ð½46Ï�Í;BV4605+.Î"<=Ï;?=D�Ð�0:Ï�Ïb9[05ã=+¹ß.+|9O@%Ò:BVÍ[Ï;?=Ï�Í[BV0:D�9;+.7:Î%9;+.48B:<½Ñ�BVBV-på
ã=0:D�Ôm0LÒL0:+¹ß105ã=+¹ß.+|9O@²Ò:B�Í�Ï;?=Ï�ã=05Îy-/Ó�+.-/9;Ð)D�7cÎ=Ï;?½48Þ/9;+.7:Î"<:B�9[D:àHë±Îm9;Ð½B�759;Ð=B�ÍdÐ=0:Î=-�<5Ó�B�D�0:Î
BV0:Ï;+.ß¹@®D�Ð=7H7HÏbBmÓ�Ð½BVÍ;Bm9;7°Þ½ß10:D�B60%âc+¹ÒcB�Î®Ñ�?½Î=D�9[+¹7cÎ=05ß.+¹9O@ Õ�Bcà âyà"Þ½Í[?½Î½+.Î½â°75Ñ^?=ÎH?yÏbBC-Á9[Í;BVB
ã½Í[0:Î=D�Ð½BCÏ[Ø�<½05Î=-%9;Ð=B�Í[B�Ñ�7:Í[B»9;Í[@69[7)Þ½ß10:D�B»+¹9±0:Ï�D�ß¹7HÏbB$0cÏ�Þy7HÏ;Ï;+.ã½ß¹B»9[789;Ð½B
-½0n9�08+|9�Î½BVBV-½Ï
Õ�+.Î°9;Ð½+1Ï±0:Íb9[+.D�ß¹Bc<=D�7cÎ½â:BCÏO9[+¹7cÎ°+¹Î/Ñ�7cÍ;46059;+.7:ÎyØ�à=ñ�Ð½B$Í[BVÏ;?½ß¹9;+.Î½â6Þ½Í[759;7/D�7:ß"+1Ï�0:ã½ß¹B»9[7AÏ;Ð=05Í[B
9;Ð½B)-/BCD�+1Ïb+.7:Î�ß.7c0c-¯0:4m7cÎ½â°05ß.ß30:D�9;+.Ò:B8Î½7/-/BVÏ$+¹ÎpÒ:7cß¹ÒcBV-®+¹Î�9;Ð=B)ÏbBCÏ;Ï;+¹7cÎ"<�Ó�+¹9;Ð�487cÏb9$75Ñ
9;Ð½B8D�7c4mÞ=ß¹B�Ýp+¹9O@�ÏO9[+¹ß.ß	0n9&9;Ð½BmÍ[BVD�BV+¹ÒcB�Í�Ï�<�-/?½B
9;7%9;Ð½B
9[0cÏbÔ°7:Ñ^-/B�4
?½ß¹9;+.Þ½ß¹B�Ý/+¹Î½â°05Îy-Á-/B�å
D�7/-/+.Î½â=à½ñ�Ð½B»05487c?½ÎH9�7:ÑuÏb9[0n9[B!05Î=-%Þ½Í[7pD�BVÏ[Ïb+.Î½â
+¹Î%9;Ð½B!0cD�9;+.Ò:B&Î½7/-/BCÏ�+.Ï�ÔcB�Þ/9�0:Ï�Ï;480:ß¹ß
0:Ï�Þ�7cÏ[Ïb+.ã½ß.B:<½05Îy-«-½7HBCÏ�Î½759�+.Î=D�Í;BC0:Ï;B±Ó�+¹9;Ð«9;Ð=B!ÎH?=4²ã�B�Í�75Ñ�ß10L@:B�Í�Ï�?=Ï;BV-�à

Ö�Ï�0$Ïb+1-/B±B�î�BVD�9C</0²Ï;ß¹+.â:ÐH9;ß.@8-/+|î�B�Í[B�ÎH9�487p-½B�ß�75Ñ,0:D�9;+.Ò:B�Î=7p-½B�Þ�7:Þ=Ï^?½Þ"ò/0!487/-/B�ß�+.Î
Ó�Ð½+.D�Ð«9[Ð½B$+.Îc9[B�ß.ß¹+.â:BVÎ=D�B²+.Ï�-½+.Ïb9;Í[+¹ã=?/9;BC-�05487:Î½âm9[Ð½B²0:D�9;+.Ò:B$0:Þ½Þ½ß.+.DV0n9;+.7:ÎyÏ�Í;BVÞ½Í[BVÏ;B�ÎH9;+.Î½â
9;Ð½B%?=ÏbBVÍ²+.ÎH9;B�Í[BVÏb9[ÏV<u0:Î=-�9[Ð½B%0cD�9;+.Ò:BAÍ;BCÏb7c?½Í[D�B8480:Î=05âcB�Í�Ï!Í[B�Þ½Í[BVÏ;B�ÎH9;+.Î½â°9[Ð½BAÎ½B�9OÓ^7cÍ;Ô
Þ½Í;7nÒp+1-/B�Í&+.Îc9[B�Í[BVÏb9[ÏVà"ñ�Ð½BVÏ;B8-/+|î�B�Í[B�ÎH9»9O@pÞyBCÏ»75Ñ�05â:BVÎH9[Ï»D�7p7:Þ�B�Í�0n9[B²9[7�ÏbBVB�ÔÁD�7cÎ/ê=âc?½Í[05å
9;+.7:Î=Ï�Ó�Ð½+.D�ÐÁ0:Í;B!ã�759[ÐÁß.7pDV05ß.ß¹@°05Îy-°â:ß.7:ã=0:ß¹ß.@A7cÞ/9;+.4605ß,Ó�+¹9;Ð�Í[BVÏ;Þ�BVD�9�9;769[Ð½B²Í[BVÏ;7:?½Í�D�BCÏ
?=ÏbBC-�<d?=Ï;B�Í%Ï;059;+1ÏOÑw0cD�9;+.7:Î 05Îy- Þ=Í;7nÒp+1-/B�Í8Í[B�Ò:BVÎp?½BVÏVà	éPÎôÙ ÚHðCÜ�Ó�B�Ð=0LÒ:B�-/BVÒ:B�ß.7:Þ�BV- 9[Ð½+.Ï
4m7/-/BVß�Ñ�?½Í;9;Ð½BVÍV<½0:Î=-«Ó^B!0:Í;B»Î½7nÓíÍ;BC-/BVÏ;+¹âcÎ½+.Î½âmÖ±*,ìÁÖ ãy0:Ï;BV-%7:Î%9;Ð½7HÏbB!Í[BVÏ;?½ß¹9[ÏVà

Ù e¿Ê=ù�Ä�Ç�ÚLk¢Õ,È�úVÕ��ÛÕ,Ä^Å��

ñ�Ð½+.Ï�Ó^7cÍ;Ô6Ð=0cÏ�ãyBVB�Î�D�0:Í;Í[+.BV-)7c?/9�Ó�+|9[Ð½+.Î°9;Ð½B$ñ�éO×±ñ�éO× Þ½Í;7 è BVD�9�Ñ�?=Î=-/BV-«ãp@69[Ð½B!Ì�0:ß|å
ß¹7p7:Î8Í[B�âc+¹7cÎ²+.Î
9[Ð½B�Ñ�Í�0548B�Ó�7:Í[Ô!75Ñ�9;Ð=B�Þ½Í;7câ:Í�054848B1ÜJÝ|u�I=u�RßÞK:PQH8à:u�K"á.u/R<u�âZT>HJRßÞK�~.H8á=ã�ä

å Õ�æNÕ,Æ�Õ,Ä�Ê�Õ��
� ´ Í ´�¶	QOa5k:Mb_V{JGjR5_:\Qç±´�W�_V�cNP{JK[Rn\ Í ´�W=T�f�\=è¢¶^F ¿ FHap_�FH`�K�¬�]^_VFH¬cTC} ¿ _�MO{jR±l8_�MOg5GJFHZ^¶^{JZCT�MOGjQOaH}
U.TVM^h¢FnQOK[MOFHK;QVé�{JT�f�êzTCFnQPMOTV{Zë:\½·�MOTn`C´HhSe¶é�µ[ê	µ�lYì r�xCxVx:\ � K[{JtS¶3I:GJI/\:h¢NiMb_�K�{Y\½l8_�MO`ba)r�xCxCx5´

rn´�¶�´/q�_�FH`baHN3K[Q^_V{Y´J\�èPlmkc{JQOGJ`�_�NiQOGJFHZmlmkH{jQOGJ}!K�¬cG|_ Í QPMOK�_V}!N	fdGjQOa)¶^`[QOGJILK�e^K[Q¢fzTVMOg5NÉëc\/·"MOTn`C´
h ¿�¿�¿ WyTn`�_�{�êzTV}!�Hk:QOK[M�e^K[Q¢fzTVMOg5NVêzTCF:U1K[MOK[FH`�KC\cW�êze"ì � s5\HquTCNiQOTCF=\:E Í ¶�\:µ�`[QOTV­/K[M �Q��� s5\
�c�y´ �%b x�t �%b:� ´

' ´�q^´�ê�_VGJFy\ � ´ Í �/K�_Vg5}$_VF=\)ç&´ � T�fdNP{JK[Rn\5èÉí�K�FcK[MOGJ`�]^TVkcQOK[M^¶^NPNPGJNiQÅ�8í�]^¶¶��qzkcG|{|¬:G|FcZ$qz{JTn`;g
lmT�QOG|IV_�QOGJTVF°_VFH¬)¶3MO`baHGjQOK�`[QOk:MOK_ëc\½h ¿�� é�]�l � �«TVMOg5GJFHZ<í^MOTCkc�y\½h¢FnQOK[MOFcK[Q�¬:Mb_�U¹Q�\yl8_�MO`ba
r�xCxCx5\pf�T�MOg
GJF
�cMOTCZ�MOK�NPN�´

v:´�¶�´ � ´Xê�_V}!�H­/K[{|{uK[Q&_V{Y´J\[èi¶ Í kcMOILK[RAT�U�·�MOTCZ�Mb_V}!}$_�­H{JK$e�K[QSf�TVMOg5NÉë:\�¶ ê	l Í hÉí[ê	µ�l6l
êzTV}!�HkcQOK;M!êzTC}!}&kcFHGJ`�_�QOG|TVFm]3K�I5GJK[f�\p¶3�cMOGJ{ �Q����� \H�y´ � t¢r ' ´

b ´�î±´BêzaH_VK8K;Q$_V{Y´J\+è ¿Xï �/TVNPG|FcZ%QOacKme�K;Q¢f�T�MOg/� Í kH�c�/TVMPQ&U.TVM � TV�/TC{JTCZ�R5tSNPK[FHNPGjQOGJILK)¶^�c�H{JGJ`�_�t
QOGJTCFcNÉëc\p·"MOTn`C´/µ�· ¿ e�¶3] ê5ð"ì rVxVxCx5\ � K�{jtS¶^I5GJI/\:h¢NiMb_VK[{�\/l8_�MO`ba)rVxVxCx5´

q ´ � ´�ép_�­/K[M�\�è¢¶!ê�ê^�½E^NPGJFHZ²¶^`[QOGJILK�e^K[Q¢fzTVMOg5GJFHZ!QOT ¿ Fcap_VFc`�K"éHK�K�¬:­p_V`bgEêzTVFHZVK�NiQOGJTCF�êzTVFct
QPMOTV{�lmK[`;aH_VFHGJNP}!NÉë:\5h ¿�¿�¿ e�K[QSf�T�MOgS� Í �/K�`[G¹_�{½h¢NPNPkHK3TCF
¶^`;QOG|ICK�_�Fp¬²·"MOTVZVMb_V}!}$_�­H{JK�e^K[QPt
fzTVMOg5N��;\½l8_�R�ñ�òCkcFHK �_��� s5\p�=´ q.� t qCb ´

� ´¶ç&´�éz´	écK[MOZCkcNPTCF»K[Qu_�{�´J\�è ¿ `�TCFcTC}!GJ`^lmT5¬cK�{JN"U1TVMz¶^{J{JTn`�_�QOG|FcZ�]^K[NPTCkcMO`[K�NuGJFµêzTV}!�Hk:QOK[M Í R:Nit
QOK�}!NÉë:\HGJF)l8_�MOgLK[QPtSq�_�NPK�¬/êzTCFnQPMOTC{Y�p¶ä·�_�Mb_V¬cGJZC} U1T�M ç�GJNiQPMOG|­ckcQOK�¬
]^K�NPTVkcMO`�K�¶3{J{|Tn`�_�QOGJTCF=\
Í `�TVQPQ�êz{JK�_�MPf�_�QOK[M+�YK�¬=´ �;\5�°T�MO{|¬ Í `�GJK�FnQOGjop`�·"MOK�NPN�\ �Q����q ´



�Qb

s5´ Í ´�é�{JT�RH¬½\�ó�´�òC_V`�TV­HNPTCF=\�è¢]^_VFH¬cTV} ¿ _�MO{JR�ç�K[QOK�`;QOG|TVF¹í�_�QOK[f�_�RcNdU1T�M[êzTVFHZVK�NiQOGJTCFA¶^ILTVG|¬:t
_�FH`�K_ë:\ph ¿�¿�¿ ñ�¶ ê	l � Mb_�FHNO_�`[QOGJTCFHN3TCFme�K[QSf�TVMOg5GJFHZ:\p¶3kHZVkHNiQ �Q����' ´

� ´ Í ´ ò:´=í�TC{JK�NiQb_VFcGY\ Í ´½qzaH_�QPQb_V`bap_�MPR5R5_:\�è¢¶ßêz{¹_�NPN�TVU ¿ FH¬:t�QOTVt ¿ Fp¬/êzTVFHZCK[NiQOG|TVF¨êzTVFnQPMOTC{"¶^{jt
ZVTVMOGjQOaH}!N	U1T�MdQOaHK�h¢FnQOK[MOFcK[Q¢ëc\c·�MOTn`C´ph}êze�·�\Hµ�`[QOTC­/K;M �_��� s:´

� x:´�]�´5í�TC�H_V{|_VgnMOGJNPaHFH_VF¸K[Q
_V{Y´J\¡è¢¶ Í GJ}!�c{|K8WyTCNPN|ç�Gõô½K[MOK�FnQOG|_�QOGJTVF�¶^�H�:MOTL_�`;a®QOT�W�_�RnK[MOK�¬
lmkc{JQOGJ`�_�NiQ¢ëc\½·�MOTn`C´Hh¢e¶é�µ[ê	µ�lYì rVxCxVx:\ � K�{jtS¶^I5GJI½\:hSNiMb_VK�{Y\½l8_�MO`;a6rVxCxVx:´

��� ´[ö»´5òCkcF�K[Q
_V{Y´J\sèSh¢FnQOK�{J{JG|ZVK�FnQE÷�T ÍøÍ kc�H�/T�MPQ!U1TVMm_VF�¶�¬H_��cQOGJILKEó^G¹¬:K�T Í K[MOI5G|`[K_ëc\�·"MOTn`C´
hS]�l8¶ärVxCxVx:´

� r5´ Í ´ ö»´Cö�_VNPK;Mb_�K[Q�_V{Y´J\Xè Í `�_V{|_V­c{JK¶ép_�GJMz]^K[{|G|_�­H{JK�lmkc{JQOGJ`�_�NiQ	E�NPGJFcZ±¶3`[QOGJILK Í K[MOI5GJ`�K�NÉë:\nh ¿�¿�¿
e^K[Q¢fzTVMOg¹� Í �/K�`�G|_�{yhSNPNPkHK�TCF8lmkH{jQOGJ`�_VNiQ��;\�òL_VF5kH_�MPR�ñ�éHK[­cMOkp_�MPR6r�xCxVx:´

�_' ´�]�´:ö�K�{J{JK[M"K[Q,_V{Y´J\�è¢¶^F±¶^`[QOGJILKz]^TVkcQOK[M"¶dMO`;acGjQOK�`[QOkcMOKuU1TVMzlmkc{JQOGJ`�_�NiQ�ó�G|¬cK�T!ç�GJNiQPMOGJ­HkcQOGJTVF�ëc\
·�MOTn`C´phSe¶é�µ[ê	µ�lYì r�xCxVx:\ � K[{JtS¶3I:GJI/\:h¢NiMb_�K�{Y\½l8_�MO`ba)r�xCxCx5´

� vc´¬éz´ ·�´Cö�K[{|{jRn\C¶�´ ö»´5l8_�kH{J{JTnTc\.ç&´ ö»´ ð±´ � _�Fy\�èS]�_�QOKd`�TCFnQPMOTC{cU1TVMu`�TV}!}&kHFcGJ`�_�QOGJTCF±FHK[QSf�T�MOg:N��
NPaH_C¬cT�f¿�:MOGJ`�K�N�\½�cMOTV�/TVMPQOGJTCFH_V{�UY_�GjMOFHK�NPN�_�Fp¬8NiQb_V­cGJ{|GjQSR9ë<òCTVkcMOFp_�{"TVU,QOaHK±µ��/K[Mb_�QOGJTVFp_V{"]3K[t
NPK�_�MO`;a Í Tn`�GJK[QSRn\HILTV{Y´Hv � GJNPNPkHK ' \c�H�=´ r 'C� tir b rn\=l8_�MO`ba �Q��� s5´

�Qb ´ Í ´½WyT�f�\�ç&´ ¿ ´=W�_V�cNP{JK[Rn\VèPµ��:QOG|}!Gúù�_�QOGJTCFYé�{|T�fûêzTVF5QPMOTV{Y\yhb�=q�_VNPGJ`!¶3{JZCTVMOGjQOac} _VFH¬¼êzTVFct
ILK;MOZCK�Fc`�K_ëc\Hh ¿�¿�¿ ñV¶ ê	l � Mb_�FHNO_V`;QOG|TVFHN^TCFme^K[Q¢fzTVMOg5GJFHZ:\ �_����� ´

�_q ´�l%´HWykc­nRn\:W,´9ó�GJ`�GJNO_VFcTc\ � ´ Í �/K�_Vg5}$_VF=\Xèzð�K;QOK[MOTCZVK�FHK�TVkHN3}&kc{JQOGJ`�_�NiQd`�TCFcZCK�NiQOGJTVF6`�TCFnQPMOTC{
­H_VNPK�¬ÁTCFÁMOTCk:QOK[M»�H_V`bgLK[Q»oH{JQOK;MOG|FcZ�ë:\V�1f�TVMOg�GJF®�cMOTVZVMOK�NPN��;\,]�l � f�T�MOg:GJFcZ%Z�MOTCkH�=\�òCkHFcK
�_����� \½·"G|NO_5\phwQb_V{jRn´

�Q� ´ Í ´3lm`%ê�_�FHFHKV\Vó±´VòL_�`�TC­cNPTCF=\�l%´Vó,K[QPQOK[MO{JGY\¡èS]^K�`[K�GJILK[MPtS¬:MOGJILK�F¸{|_�RnK[MOK�¬�}±kH{jQOGJ`�_VNiQ¢ë:\dGJF
üBýÉþQÿ��������	��

�Cÿ¢þ����&\c�p_VZVK�N ���%� t �Q' x5\½·�_V{JT$¶3{JQOT:\�ê�_�{JGJU.TVMOFcG¹_5\½¶^kcZCkcNiQ �Q����q ´

� s:´[ö»´:e�_��i_�o�\H¶�´cW=K�TCF:t}í�_�MO`�G|_:\�èi¶ e�T�ILK�{=êzTCNiQ�lmT5¬:K�{=U.TVM^¶^`;QOG|ICK�e�K;Q¢f�T�MOg5NÉëc\H·"MOTn`C´ch¢FnQ�´
êzTVFcU¢´HTCF/êzTV}!}&kcFHGJ`�_�QOGJTVF � K�`baHFcTC{JTCZVGJK�N�\H�«TVMO{|¬EêzTC}!�ckcQOK[M!êzTVFHZ�MOK�NPN�r�xCxVx:´

�_� ´�E¶ê�q�ñVWyqze�W�ñ:ó^h¢e � e�K[QSf�TVMOg Í GJ}&kc{¹_�QOTVM t FHN �YILK[MONPGJTCF r��;\���������� ��������� �
�"!�#$����ÿ%#%�'&)(�ý+*�(%,
(.-��/(10�23��45#6�c´

r�x:´ Í ´ Í _�MOgV_�M�\CW,´ � _�NPNPG|kc{|_VN�\�èzép_VGjMz¶^{J{JTn`�_�QOGJTCF!T�U�ç�GJNP`[MOK[QOK3q�_�Fp¬5fdG¹¬5QOa»Wy_�RLK[MON"G|F!lmkH{jQOGJ`�_VNiQ
e^K[Q¢fzTVMOg5NÉëc\p·"MOTn`C´Hh¢e�é�µ[ê	µ�lYì rVxVxCx:\ � K�{jtS¶^I5GJI/\chSNiMb_VK�{Y\/l8_�MO`ba)rVxVxCx:´

r � ´�]�´ Í GJIC_�g5kH}$_�M�\ Í ´�ð�_VFy\=ó±´�qzaH_�MOZCaH_�IC_�F?èi¶ Í `�_V{|_V­c{JK
¶dMO`;acGjQOK�`[QOkcMOK»U.TVM&¶^`[QOGJILK!e^K[QPt
fzTVMOg5NÉëc\p·"MOTn`C´/µ�· ¿ e�¶3] ê5ð"ì rVxVxCx5\ � K�{jtS¶^I5GJI/\:h¢NiMb_VK[{�\/l8_�MO`ba)rVxVxCx5´

rVr5´[ç±´5W,´ � K�FHFcK�FHacTCkHNPK3K[Qd_�{Y´|\Xè¢¶ Í kcMOICK[R»T�U�¶3`[QOGJILK^e^K[Q¢fzTVMOg»]3K�NPK�_�MO`;a9ëc\5h ¿�¿�¿ êzTC}!}&k:t
FcG|`�_�QOGJTCFcN�l8_�ZL_�ù[G|FcKC\�ó,TC{Y´ 'Cb \ce�T:´ � \p�c�psCx�tSs q ´�òL_�F:kH_�MPR �Q���C� ´

r ' ´Åê^´ � NP`ba:kH¬cGJFy\|èiµ��/K�F ]3K�NPTCk:MO`�K�¶^{J{JTn`�_�QOG|TVF¿U1TVM«lmTV­HGJ{JK�êzT5¬:K_ëc\�·"MOTn`V´^QOacK®lmTC­HGJ{JK
¶3ZCK�FnQQì �C� �«TVMOg5NPaHTV�y\cqzK[MO{JGJFy\�í�K[MO}$_VFnRn\:¶^�:MOGJ{ �_���C� ´

r�vc´�W"´)ó�GJ`�GJNO_VFcTc\�òc´�êuMOT�fz`[MOTVU¹Q�\/W,´:]3Gúù_ù�Tc\�è � ê�·�tw{JG|gCK�`�TCFcZCK�NiQOGJTCFm`�TCFnQPMOTC{½U1T�M3{¹_�RnK;MOK�¬²}±kH{jt
QOGJ`�_�NiQd¬H_�Qb_�QPMb_�FHNiU.K[M¢ëc\c·�MOTn`C´5h ¿�¿�¿ hSe¶é�µ[ê	µ�lYì � s:\ Í _VF|écMb_VFc`�GJNP`�Tc\5E Í ¶�\5l8_�MO`ba�ñ�¶^�:MOG|{
�_��� s5´

r b ´[ç±´�òc´½�°K[QOacK[Mb_V{J{Y\=òc´�ó±´=í�kcQPQb_�Zc\�ç&´=W"´ � K�FHFcK�FHacTCkHNPKV\Vèi¶^e �VÍ �=¶ � TnTC{Jg5GjQ�U1T�M�qzkHGJ{|¬:t
GJFHZ«_VFH¬aç^RcFH_V}!GJ`�_�{|{jRaç�K[�H{JT�RcGJFcZ%e^K[Q¢fzTVMOgÁ·�MOTVQOTn`�TV{|NÉë:\	·�MOTn`C´zµ�· ¿ e�¶3] ê5ð"ì � s5\ Í _�F
écMb_�FH`�GJNP`�T:\pE Í ¶�\c¶3�cMOGJ{ �_��� s:´

r q ´[ð�´%î�_�}$_Vg5GY\Ll%´ ·�´C�«K�{J{J}$_VFy\ � ´Vh¢NPacG¹¬c_:\=èi¶�}$_�MOgLK[QPtw­p_�NPK�¬�_V�H�:MOTL_�`;a&QOT�_V{J{JTn`�_�QOGJFHZ"÷�T Í
U.TVMu}&kH{jQOGJ}!K�¬:G¹_^_V�c�H{JGJ`�_�QOGJTCFcNÉëc\:·�MOTn`�K�K�¬:GJFHZ�TVU/QOacK Í K�`[TCFp¬±h¢FnQOK[MOFp_�QOGJTCFp_�{�êzTVFcU.K[MOK�FH`[K^TVF
lmkc{JQOG|_�ZCK�FnQ Í R:NiQOK�}!N¶�Yh}ê	l8¶ Í t ��q �;\9ö�RnTVQOT:\�òL_��p_�Fy\9ç�K�`�K�}±­/K[M �Q����q ´

r � ´�W"´�îz_V}$_�}!TVQOTc\�í±´"W=K�¬ckc`C\�è¢¶^FÁ¶3ZCK�FnQPtwh¢FcNP�HGjMOK�¬°¶3`[QOGJILK!e�K[QSf�T�MOg«]3K�NPTCk:MO`�K � Mb_C¬:G|FcZ
lmT5¬:K�{H¶3�H�c{|GJK�¬�QOT[êzTVFHZCK[NiQOG|TVF|êzTCFnQPMOTC{úë:\n·�MOTn`C´5l8¶ � ¶Åì r�xCxCx3�°TVMOg5NPacTC�y\V·�_�MOG|N�\�écMb_�FH`�KC\
Í K��cQOK�}±­/K[M3r�xCxCx5´

r�s:´�W"´_îz_V}$_V}!T�QOTc\_í±´�WyK�¬ckH`V\�èi¶^¬H_V�:QOGJILK,¶^�H�c{JG|`�_�QOGJTCFcN�T�ILK[M�¶^`[QOGJILK"e�K;Q¢f�T�MOg5N��:ê�_VNPK Í QOkp¬5R
TVF6W�_�RnK[MOK�¬8lmkH{jQOGJ`�_�NiQ¢ëc\½·�MOTn`C´ ¿ êzE�lmeÅì rVxCxVx:\�êzTV{J}$_�M�\�écMb_VFc`�KC\pµ�`[QOTC­/K[M�r�xCxCx5´


