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PEOGNJEQRJSTUGFFQIMNVEHIQRFWGTUXJGVIYFGHIHK
Z[E\WIJHFWGTUGJFHGHXHUGYYG]EOGGUGÛI_EJG̀EOGGUFIQRFWN]NU_ǸaTFHVEbcUd̀eIWGFHEJK

K

fgghijklmnKoIYIMUpIQNVIpIFHVN̂UFHNGHUqYNeQÎEU]QNeEQRJN]NUG̀ ÎJIJGaUWQĜEHEcUqYGpÎUJIUHNQRWNU
FYIMJI]NMNVNTUYNFHUHÎqIYEHXYSUJEUqQEJIHIcUJNUGUG̀̂ IJIJGaUVFITU]INFGFHÎScUqNMrÎUXYNVJaÛGYNVNs
]NUNWIEJEcUHEaJGIUQRMNVUGUqNFHNaJJS_UQIMJGWNVcUXVIQGpIJGIUJIYEVJN̂IYJNFHGUWNQGpIFHVNUNFEMWNVcUG̀s
ÎJIJGIUYItĜEUYIpJN]NUFHNWEUGKJIFHEeGQRJNFHRUWQĜEHEcUEUHEWtIUMYX]GIUFVàEJJSIUFUuHĜUG̀̂ IJIJGavK
wxyz{|}{~�xh|j�~]QNeEQRJNIUG̀̂ IJIJGIUWQĜEHEcUNYN\IJGIcUYItĜUNYN\IJGacUYEFHIJGacU_QNqpEHJGWcU
NYN\EÎSIÙÎQGvKK
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K
ÄǸMITFHVGIUG̀̂ IJIJGaUWQĜEHEUJEUFIQRFWNIU_ǸaTFHVNUNFNeIJJNUVIQGWNcUqNFWNQRWXUFIQRFWNIU_Ns

àTFHVNUaVQaIHFaUNMJĜUG̀UJEGeNQIIÙEVGFaÅG_UNHUqN]NMSUFIWHNYNVUuWNJN̂GWGvUÆ̀ ÎJIJGIUWQĜEHEU
qYGVIMIHUWUGFqEYIJGÇUVNMSUFUqNVIY_JNFHGUVNMSUJEUÈÉÀÈÊËUGUXVIQGpIJGÇUYEF_NMEUVNMSUJEUÈÉÀÌÉËUG̀À
ÈUXVIQGpIJGaUHYEJFqGYEOGGUYEFHIJGTUGUJNŶUNYN\IJGavUÍHNUqYGVNMGHUWUXVIQGpIJGÇUqNHYIeQIJGaUJIs
VǸNeJNVQaÎNTUVNMSUVUFYIMJÎUJEUÈÎËvUÏOIJWEUVǸ̂ NtJN]NUXVIQGpIJGaUVNMNqNHYIeQIJGaUJEUNYN\Es
ÎS_ÙÎQa_UVUFVàGUFUG̀̂ IJIJGÎUWQĜEHEUÐVNMNqNHYIeQIJGIUYÈQGpJS_UWXQRHXYcUqNHIYGcUG̀̂ IJIJGaU
ÎQGNYEOGGÑUaVQaIHFaUEWHXEQRJŜUVNqYNFN̂UJEUFI]NMJa\JGTUMIJRvK
ÏMJĜUG̀UNFJNVJS_UVNqYNFNVcUqNMQItEÅG_UYI\IJGÇUqYGUG̀XpIJGGUYItĜEUNYN\IJGaUGUYÈYEeNHs

WIUYIWN̂IJMEOGTUqNUI]NUqYĜIJIJGÇcUaVQaIHFaUHNcUpHNUqYIMqNQGVJEaKVQEtJNFHRUqNpVSUJE_NMGHFaUJEU
JEĜIJR\ITUVQE]NÎWNFHGcUpHNUHYIeXIHUYI]XQaYJN]NUNYN\IJGavUÒEFHIJGaUqNHYIeQaÇHUYÈJNIUWNQGpIs
FHVNUVNMSUVUqIYGNMUNYN\IJGacUqNuHN̂XUMQaUWEtMNTUqIYI_NMJNTUÓÈSUG_UYÈVGHGaUXFHEJNVQIJUNqYIMIs
QIJJSTUYItĜUNYN\IJGaUFUXpIHN̂UqNpVIJJS_UXFQNVGTvK

ÔvPvÒStNVUÕÈÖUMEQUHINYIHGpIFWXÇUNFJNVXUMQaUNqYIMIQIJGaUJNŶSUNYN\IJGaU_QNqpEHJGWEvUÏJUNes
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_11+5902&%*3-8'0209*+*1;-%&-0'0<&56=7-L56+37-̀5'65'140>0-70L3X1/2&-ab5*6:&X-c0<+*>d-
c5'(%*X140>0-'&X0%&D-e&-/5''*/0'**--70L3X1/2&-:=+*-801/'05%=-40++54/0'%0A9'5%&)%=5-15/*,-0'01*M
/5+;%=5-15/*-*%)5%5'%0>0-7&'&4/5'&D-f+3-0'0<5%*3-15+;14070L3X1/25%%=7-4(+;/('-209&-%&-80+3-80M
9&5/13-80-'0>02=6-*-1/'5+0.%=6-4&%&2&6,-8'*-g/06-80152=-0'0<&P/13-'&2%065'%0D-U0.2&-̀5'65'M
140>0-70L3X1/2&-+5>4*X-1(>+*%04,-&-/&4-)5-1'59%5-L&10+5%%&3D-U0+52=5-g4185'*65%/=-8'0209*+*1;-2-
1+59(PK5X-1*1/565-\/&:+D-N]hE

i
jklmnokpqi

rnstuvkpwukmnxkonnpyzmu{z|zp}~syuwnvu�tki
�E U'5980+*2%&3-2+&)%01/;-80.2=,-2-T--0/-UUVE U0+*2%&3-%0'6&,-6Z[>&E
�E U'0*L2091/25%%=X-40%/'0+;E �&4/*.514*5-*L65'5%*3E
�E �SA�SA�SE f5̀*C*/-2+&>*E

2-1+05-Q@��SS�Q@-16EZE �SARSA�SE

�E �SARSA�SE
f5̀*C*/-2+&>*-2-1+05E

�SA�SSAQ@-16-(25+*.*+13-%&-?@TDE
E
U'*-20L95+=2&%**-15+;14070L3X1/25%%=7-4(+;/('-80'3904-0'0<5%*3-%50:709*6-9+3-

0:5185.5%*3-209%0>0-'5)*6&-9+3-4&)90>0-2*9&-'&1/5%*X,-2-40%4'5/%=7-4+*6&/*.514*7-(1+02*37D-
�5+;14070L3X1/25%%=5-4(+;/('=-80A'&L%06(-'5&>*'(P/-%&-(1+02*3-20901%&:)5%*3-2-L&2*1*601/*-0/-
:*0+0>*.514*7-010:5%%01/5X-7+08.&/%*4&D-e0-0:=.%0-8'*-%58'5'=2%06-(902+5/20'5%**-80/'5:%01/*-2-
2095-%&-8'0/3)5%**-215>0-85'*09&-'01/&-*-'&L2*/*3-215-'&1/5%*3-0:5185.*2&P/13-6&41*6&+;%0X-
('0)&X%01/;PDE

U0+*2%(P-%0'6(-0'0<5%*3-08'595+3+*E80-1+59(PK5X-̀0'6(+5DE

�������� ����� ������ �������� E

>95,��  ¡E�E8'595+;%&3-80+52&3-2+&>056401/;-80-0/%0<5%*P-4-6&115-80.2=,-T¢E
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