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 84

Full connection
Full connection

Gaussian connections

OUTPUT
 10

����� ¥��e¥ ^2vxoUc[w®ªx{GoCªxpRvx{"g\¬5hN{G�
{Aª�¿��:k�d�¹+g\f4y�gMqspYªxwsg\fed\qY�
{GpRvUd\qR�
{Cª�±�g.vx�5k\c[{Avx{�¬²g\v¸}Rwz§\w®ªx«�vx{GoCgM§\¿
fYw®ªxwzg\f(°
	�d\oUc´¨Yq©d.f[{Jwz«�d$¬²{Gd.ªxpYvx{µ­nd\¨(kewç° {M°(d�«�{Cª�g\¬+p[fYwsªx«<±-c[gM«�{J±�{Gws§Mc:ªx«�d�vx{µoGg\f[«�ª�vUd\wsfY{�}
ªxgµj�{uwz}Y{Gf:ªxwso�d\qê°

�21RDGZW;535B©?�B©3T1�Ô²1�ÕR7\@2@C7\D.7.BEñR7\X
BE35×5;�?GX
Ùç@AQYÓ)1�XA7�?�QRÙ�;535B©?CXuÔEQ�D.1:?C7\VWB©3/1�XAÓ�14ÔEÔ 357.BE]RZ5é
å(QY@AZ5QeQ�VÖB©3Û?CZ57I×5@C7.ñeBEQR;NXnÔE1�ÕY7.@Mù8ÒuZ57IB²V�7\1/QRÙ�D.QR353N7\D�?CB©3N]�;535B©?CX$?CQ%ÔEQeD\14Ô-@C7\D.7.×�?CB©ñY7
úN7.Ô²V5X<QR3�?CZ57�BE35×5;�?
]RQe7\X2åN1RDGF�?AQ�?AZ57J7\1R@AÔEÕ
���RX\=Y1R3NV ã 1RX-Ô²14@C]R7\Ô©Õ�B©3(XU×5BE@C7\V�åeÕÀH�;5åi7.Ô143NV�� BE7\XA7.Ô�M X�V�B²XAD.Q:ñR7.@CÕ%QRÙuÔEQ�D.1RÔ©ÔEÕ[é�XA7.3NXAB©?ABEñR7R=�QR@CB©7\3Y?G1:?CB©QY3�é�XA7.ÔE7\D�?ABEñR7À357\;5@AQY3NX$BE3Ø?AZN7
D.1:?[M X�ñeBEXA;N14Ô�XAÕeXU?A7\Ó f H�;Nå(7\Ô¸143(V�� BE7\XA7.Ô<W[h�� "cl�ùL68Q�D.1RÔ¸D.QR35357MD�?CB©QY3NX�ZN1�ñY7nåi7.7.3 ;NXU7MV
ÓÀ1R3eÕn?ABEÓÀ7\X2B©3À357\;5@C1RÔ5ÓÀQ�V�7.Ô²X"Q4Ù ñeB²XU;N1RÔ�Ô©7M14@C35BE35]:f �N;5Fe;NXAZ5B©Ó�1�WchJj�Lcl�= f 687:9<;53#Wch@i��[l�=
f 6�7�9<;53#WchNi@h[l�= f =�QRõ\7.@/WchNh W$l�ù�� B©?AZ�ÔEQ�D.14ÔN@A7MD�7.×5?ABEñR7uúN7\ÔEV5X\=R3N7.;5@CQR3NX"D\143ÀÔE7\14@C3�?AQn7.äeé
?A@G1RD�?µ7.ÔE7.ÓÀ7.3[?G14@CÕ´ñeB²XU;N1RÔ�Ùç7M1:?C;5@A7MX�XA;NDGZ 1YX�QY@ABE7.3[?A7MV/7\V�]Y7\X\=(7\3NVeé�×(QYB©3[?GX.=LD�QY@A357\@CX�öçQY@
XUBEÓÀB©Ô²14@�Ùç7\1:?C;5@C7\X�B©3ÚQR?AZ57\@�XABE]R3N1RÔEX�XU;NDGZ 1RX�XA×i7.7\DGZ XU×i7\D�?A@CQR]R@G14Ó�XGø�ù+ÒuZ57\XA7IÙç7M1:?A;N@A7MX
14@C7J?CZ57.3/D�QYÓ�å5BE357MV´åeÕ�?CZ57nXA;5åNXA7 �[;57.3[?�Ô²1�ÕR7.@GX<B©3/QR@GV�7\@<?CQIV�7�?C7\D�?uZNB©]YZ57.@Aé�QY@CV57.@<Ùç7\1:é
?A;5@C7\X\ù ��X�Xx?G1:?A7MVW7M14@CÔ©BE7.@M=5V�B²Xx?CQR@A?ABEQR3NXuQY@�XUZNBzÙê?GX�Q4Ù+?AZ57$BE35×5;5?�D.143�D\14;NXA7µ?AZ57$×iQYXABz?CB©QY3
Q4ÙµXC14ÔEBE7.3[?ÀÙç7\1:?C;5@C7\X�?AQÛñ:14@CÕRù ��3Î1RVNV�Bz?CB©QY38="7.ÔE7.ÓÀ7\3Y?G14@CÕØÙç7\14?A;5@C7�V�7�?C7\D�?AQR@GX�?AZN14?W14@C7
;NXU7.Ùç;5Ô�QR3»QR357�×N14@A?JQRÙ-?AZN7�BEÓ�14]Y7�14@C7�ÔEBEFR7.ÔEÕ/?AQTåi7�;NXA7�Ùç;NÔ-1RD�@CQYXCX�?CZ57�7.3[?ABE@A7�BEÓÀ1R]R7Yù
ÒuZ5BEXµFe35Q ã ÔE7\V�]Y7�D.1R3%åi7�1R×5×5ÔEB©7MV%åeÕ/ÙçQR@GD�BE35]W1TXU7.?JQRÙ2;535B©?CX\= ã Z5QYXA7�@C7\D.7.×�?CB©ñY7núN7\ÔEV5X14@C7´ÔEQ�D.1:?C7\V 1:?IV�B©Ki7\@A7\3[?À×NÔE1YD�7\XÀQY3b?CZ57/B©Ó�1R]R7R=�?CQÛZN1�ñR7TBEV57.3[?AB²D.1RÔ ã 7\B©]YZY?�ñY7\D�?CQR@GX
f �N;5Fe;NXUZNB©Ó�1�143(V3=�BEÕY1RFR7aWchNi�"cl�=`f ��;5ÓÀ7.ÔEZN14@A?\=NH�B©3[?CQR3�143NV�� BEÔ©ÔEBE1RÓ�X	WchNi��[l�=
f 6�7�9<;53#WchNi@h[l�ù���35B©?CX<B©3W1nÔE1�ÕY7.@21R@A7�QY@A][1435BEõ.7MV�BE3I×5Ô²143N7\X ã B©?AZNB©3 ã Z5BEDGZI1RÔ©Ô(?AZN7�;535B©?CXXUZN1R@A7�?AZN7IXA1RÓ�7�XA7�?nQRÙ ã 7.BE]RZ[?CX\ù8ÒuZ57�XU7.?nQ4Ù
QR;�?C×5;�?CXnQ4Ù2?CZ57�;535B©?CXnB©3ØXA;NDGZÖ1T×5Ô²143N7BEXnD\14ÔEÔ©7MVÛ1�ë ÝCì4á�í�âCÝIß�ìCü ù ��3NBz?GXnBE3Û1TÙç7M1:?C;5@A7�Ó�1R×Û1R@A7�1RÔ©Ô2D.QR3NXU?A@G14BE357MV%?CQ%×(7\@UÙçQY@AÓ?AZ57TXA1RÓ�7´QR×i7.@G1:?CB©QY3ØQR3ÚV�B©Ki7\@A7\3[?�×N1R@U?GXnQ4Ù�?CZ57TB©Ó�14]Y7Rù � D�QYÓÀ×5Ô©7.?A7TD�QR3eñYQRÔE;�?ABEQR3N1RÔ
ÔE1�ÕY7.@"B²X-D�QYÓ�×iQYXA7\V�QRÙLXA7.ñY7.@G14ÔeÙç7\14?A;5@C7�Ó�14×NX�ö ã B©?AZIV�B©Ki7\@A7\3[? ã 7\B©]YZY?-ñY7\D�?AQR@GXGø�=4XAQP?AZN14?Ó�;5Ô©?ABE×5ÔE7$Ùç7\14?A;5@C7\XJD.143/åi7n7�äe?C@C1YD�?A7MV/1:?�7M1RDGZ/Ô©Q�D\1:?ABEQR3�ù � D�QY3ND�@C7�?C7$7�ä514ÓÀ×5ÔE7$Q4Ù�?CZ5BEX
BEX
?CZ57PúN@GXx?�Ô²1�ÕR7.@
Q4Ù�687 J�7�?AéML�XAZ5Q ã 3WBE3A�+B©]Y;5@A7aWRù ��35B©?CX�BE3W?CZ57PúN@GXx?�Z5B²V5V�7\3/ÔE1�ÕY7.@
Q4Ù
687�J�7�?AéMLW14@C7�QR@C]Y1R35BEõ.7\VTBE3��W×5ÔE1R357\X\=i7\1RDGZ Q4Ù ã Z5B²DGZ%B²XP1�Ùç7\14?A;5@C7�Ó�1R×8ù�� ;535B©?$B©3»1
Ùç7\1:?C;5@C7�Ó�1R×ÖZ(1RX "�LWBE35×5;�?GXnD�QY35357\D�?A7MV ?CQ�1 L´åeÕ
LT14@C7\1´BE3»?CZ57�BE35×5;�?M=�D.1RÔ©ÔE7\V»?AZN7
âAÝGïCÝ�üiá�óêÿ:Ý�ô
Ý�ò � Q4Ù
?AZ57�;53NBz?Mù��21YDGZ»;N35Bz?�ZN1RX "�LWBE35×5;5?CX\=¸143(V ?CZ57.@C7�ÙçQY@A7 "�LI?C@C1RB©3(14å5ÔE7D�Qe74RID�BE7.3[?GXn×5ÔE;NX�1/?A@G14BE3N14åNÔ©7IåNBE1YX.ù+ÒuZ57W@C7\D.7.×�?CB©ñY7ÀúN7.Ô²V5X�Q4Ù�D�QY3Y?CB©]Y;5QR;(Xn;535B©?CX�BE3Ú1
Ùç7\1:?C;5@C7IÓ�14×b1R@A7ID.7.3[?A7\@A7MVÛQR3bD.QR@C@A7MXU×iQR3NV5B©35]YÔ©Õ»D�QR3[?CB©]Y;5QR;NXn;535B©?CX�B©3Ø?CZ57W×N@A7\ñ[BEQR;(X
ÔE1�ÕY7.@Mù+ÒuZ57\@A7.ÙçQR@C7I@C7\D�7\×�?ABEñR7´úN7\ÔEV5X�QRÙ�357.BE]RZeåiQR@CB©3N] ;535B©?CX�Q:ñY7.@CÔE1R×8ù��NQR@À7�ä514ÓÀ×5ÔE7R=�BE3
?AZ57�úN@CXU?�Z5B²V5V�7\3%ÔE1�ÕY7.@�QRÙ"6�7�J�7�?Ué�L�=N?AZ57�@A7MD�7\×�?ABEñR7PúN7\ÔEVNX�Q4Ù"Z5QY@ABEõ.QY3[?C14ÔEÔEÕWD�QY3Y?CB©]Y;5QR;(X
;535B©?CX�Q:ñR7\@AÔ²14×$åeÕ��PD�QYÔ©;5ÓÀ3NX�1R3NV3L�@AQ ã X\ù �JX"Xx?G1:?C7\Vn7M14@CÔ©BE7.@M=�14ÔEÔY?CZ57
;535B©?CX�BE3�1�Ùç7\1:?C;5@C7ÓÀ1R×WXAZN14@C7u?AZ57µXA1RÓÀ7�XU7.?<QRÙ�"�L ã 7.BE]RZ[?CX2143NVÀ?CZ57JXC14ÓÀ7�åNBE1YX2XAQ$?AZ57\Õ�V�7�?C7\D�?<?AZ57PXC14ÓÀ7



Ùç7\1:?C;5@C7u14?-14ÔEÔ�×(Q[XAXAB©åNÔ©7uÔEQeD\1:?CB©QY3NX+QR3�?AZ57�BE35×5;�?MùRÒuZ57uQ4?CZ57.@�Ùç7M1:?C;5@A7uÓ�14×(X�B©3�?AZ57�Ô²1�ÕR7\@
;NXU7nV5BzKL7.@C7.3[?�XA7�?CX�Q4Ù ã 7\B©]YZY?GX�143NV´å5B²1RXA7\X\=e?AZ57\@A7\åeÕW7�äe?C@C1YD�?ABE35]�V�B©Ki7\@A7\3[?�?xÕ[×i7\X�Q4Ù�Ô©QRéD.14ÔLÙç7M1:?C;5@A7MX.ù���3T?AZN7PD\1RXA7JQRÙ+6�7�J�7.?Ué�L�=514?u7M1RDGZTB©3N×5;�?�Ô©Q�D\1:?ABEQR3/XABzä´V5BzKL7.@C7.3[?u?xÕe×(7MXuQ4Ù
Ùç7\1:?C;5@C7\X
14@C7�7�äe?C@C1YD�?A7MV�åeÕ�XUB©ä�;535B©?CXuBE3IBEV57.3[?AB²D.1RÔiÔEQ�D.14?ABEQR3NX<B©3W?AZ57PXABzäÀÙç7\14?A;5@C7�Ó�1R×NX.ù
�ÍXA7 �[;57\3[?AB²14ÔLB©ÓÀ×5ÔE7.ÓÀ7\3Y?G1:?CB©QY3´QRÙ+1�Ùç7\14?A;5@C7JÓ�1R× ã QR;5Ô²VWXCD.1R3W?CZ57PB©3N×5;�?�B©Ó�1R]R7 ã Bz?CZ1 XAB©35]YÔ©7W;535B©?�?CZN1:?�ZN1RX�1�ÔEQeD\14Ô
@A7MD�7\×�?ABEñR7�ú(7.Ô²V =+1R3NVÚXU?AQY@A7�?CZ57´XU?C14?A7MX�QRÙ�?AZ5B²X�;N35Bz?
1:?�D�QY@A@C7\XA×iQR3NV�BE35]TÔ©Q�D\1:?ABEQR3(XPB©3Ö?AZN7ÀÙç7\1:?C;5@C7�ÓÀ1R×8ù�ÒuZ5B²X$QY×(7\@C14?ABEQR3ÖBEXP7 �Y;NB©ñ:14ÔE7.3[?$?CQ
1�D�QR3eñYQRÔE;�?ABEQR38=8ÙçQRÔEÔ©Q ã 7\V»åeÕÖ1R3Û1YV5V�B©?ABEñR7�å5B²1RX�143NVÛX �[;N1RXAZ5BE35]/Ùç;53ND�?ABEQR38=¸Z57.3ND.7�?AZN73N14ÓÀ7 ïGð:à(ÿ�ð4òsí�á�ó÷ð4àiì4ò�àiÝ.á)(2ð:â+* ùNÒuZ57PFR7\@A357\Ô Q4Ù+?AZ57nD.QR3eñRQYÔ©;5?ABEQR3WB²X
?AZN7nXU7.?�Q4Ù"D�QR3N357\D�é?ABEQR3 ã 7.BE]RZ[?CX$;(XU7MVÛå[Õ ?AZ57´;535B©?CX�B©3Û?CZ57�Ùç7\14?A;5@C7IÓ�14×�ù ��3ØBE3[?A7\@A7MXx?CB©35]�×N@AQY×(7\@U?xÕ»Q4ÙD�QR3eñYQRÔE;�?ABEQR3N1RÔ5Ô²1�ÕR7.@GX"B²X-?CZN1:?
BzÙ�?AZ57JB©35×N;�?
BEÓ�14]Y7�B²X<XAZ5B©Ùê?A7\V8=R?CZ57�Ùç7M1:?C;5@A7JÓ�14×�QR;5?A×5;�?
ã B©ÔEÔ�åi7�XAZ5BzÙê?C7\V�åeÕW?AZ57�XC14ÓÀ7�1RÓÀQR;53[?\=Nå5;�? ã BEÔ©Ô¸å(7�Ô©7.Ùê?�;53NDGZ(1435]Y7\VTQ4?CZ57.@ ã BEXA7Rù(ÒuZ5BEX×5@AQY×(7\@U?xÕ�BEX<1:?<?AZ57�å(1RXABEX2Q4ÙL?AZ57J@AQYå5;NXU?A357MXAX-Q4Ù8D�QY3[ñYQRÔE;�?ABEQR3(14Ô5357.? ã QY@AF�X+?CQ�XUZNBzÙê?GX<1R3NVV�BEXU?AQY@U?CB©QY3NXuQ4Ù¸?AZ57$BE35×5;5?\ù

!J3ND�7µ1PÙç7\14?A;5@C7JZ(1RX-åi7.7\3´V�7.?A7MD�?A7MV =eBz?GX
7�ä51RD�?<ÔEQeD\1:?CB©QY3�å(7MD�QRÓÀ7MX2ÔE7\XCX2BEÓÀ×(QY@U?G143[?\ù
!J35Ô©ÕÀB©?CXu14×N×5@AQ�ä�BEÓ�1:?A7�×(Q[XUB©?ABEQR3I@C7.Ô²1:?CB©ñY7�?AQ�Q4?CZ57.@<Ùç7\14?A;5@C7\X<B²X2@C7.ÔE7.ñ:143[?Mù��JXUBE35]�Z(143NVeé
ã @AB©?U?C7.3»V5B©]YBz?GXµ1YXP143 7.ä514ÓÀ×5ÔE7R=iQR3ND.7 ã 7�Fe35Q ã ?CZN1:?P?CZ57�BE35×5;5?PBEÓ�14]Y7�D�QY3[?C14BE3NXJ?AZN77.3NV�×iQRBE3[?�Q4Ù�1�@CQR;N]RZ5ÔEÕ�Z5QR@CBEõ.QR3[?G14Ô XU7\]RÓÀ7.3[?�BE3´?CZ57P;5×5×i7.@�ÔE7�Ùê?�1R@A7M15=�1ÀD�QY@A357\@uB©3T?AZN7
;5×5×i7.@�@CBE]RZ[?�14@C7\1N=8143NV»?AZN7I7.3NV5×(QYB©3[?�QRÙ�1/@CQR;N]RZ5ÔEÕ%ñR7\@U?CBED\14Ô2XA7.]YÓÀ7.3[?nB©3Û?CZ57IÔEQ ã 7\@×(QY@U?CB©QY3´QRÙ¸?CZ57$B©Ó�1R]R7R= ã 7$D.1R3T?A7.ÔEÔ ?CZ57$B©3N×5;�?�BEÓ�14]R7PB²X�1%jeù�J�Q4?�QR3NÔ©Õ´BEXu?CZ57$×5@C7\D.BEXA7×(Q[XUB©?ABEQR3/Q4Ù�7\1YDGZ´QRÙ¸?CZ5QYXA7PÙç7\14?A;5@C7\XuBE@C@A7\Ô©7\ñ�1R3[?
ÙçQY@�BEV57.3[?AB©ÙçÕeB©35]I?AZ57$×N14?U?C7.@C38=5B©?�BEX�×iQ4é
?A7.3[?CBE1RÔ©ÔEÕ´Z(14@CÓ�Ùç;NÔ�åi7\D.1R;NXA7$?AZ57�×(Q[XUB©?ABEQR3NXJ14@C7$Ô©BEFR7\Ô©Õ´?AQWñ�1R@AÕWÙçQR@�V5BzKL7.@C7.3[?JBE3NXU?C1R3ND�7MX
Q4Ù5?CZ57�XUZN1R×(7Yù � XABEÓ�×NÔ©7 ã 1�ÕJ?CQJ@C7\V5;ND�7<?AZ57u×5@C7\D.BEXABEQR3 ã B©?AZ ã Z5B²DGZn?AZN7
×iQYXAB©?ABEQR3�QRÙ(V�B²Xxé?ABE3ND�?CB©ñY7�Ùç7\14?A;5@C7\X
14@C7�7\3ND�Q�V�7MV�B©3´1PÙç7\14?A;5@C7�Ó�14×WBEX2?AQ�@A7MV�;ND�7�?AZ57PXU×(1:?AB²14Ô(@A7MXUQYÔ©;5?ABEQR3
Q4Ù
?AZ57�Ùç7M1:?C;5@A7�Ó�1R×8ù�ÒuZ5B²XnD.1R3Ûå(7W1YDGZ5BE7.ñR7MV ã B©?AZÚ1/XAQ4é�D.1RÔ©ÔE7\V Ü�ín? ��Ü.ì:ß�üiòzóêà[Þ»ò©ì��RÝ.âGÜ
ã Z5BEDGZØ×i7.@AÙçQR@CÓ�X�1�ÔEQ�D.1RÔ<1�ñR7\@C1R]RBE35]/143NVØ1%XA;5å�é�XC14ÓÀ×5ÔEB©35](=�@C7\V�;(D�BE35]/?AZ57´@A7MXUQYÔ©;5?ABEQR3Q4Ù�?CZ57PÙç7\14?A;5@C7$Ó�14×8=51R3NV´@A7MV�;ND�BE35]�?AZN7nXU7\3NXUB©?ABEñeBz?xÕWQ4Ù+?AZ57$QY;�?A×5;5?�?AQ�XUZNBzÙê?GX�143NVTV�B²Xxé
?AQR@A?ABEQR3(X.ùeÒuZ57$XU7MD�QY3NV�Z5B²V5V�7\3´Ô²1�ÕR7\@2Q4Ù+687�J�7�?AéML�BEXu1�XU;Nå�é�XC14ÓÀ×5ÔEBE35]�Ô²1�ÕR7\@\ùeÒuZ5B²X<Ô²1�ÕR7\@
D�QRÓÀ×5@CB²XU7MX
XAB©ä�Ùç7\1:?C;5@C7JÓ�14×(X.=�QY357�ÙçQY@u7\1RDGZWÙç7\14?A;5@C7PÓÀ1R×WBE3W?CZ57P×5@C7.ñeB©QY;NX
ÔE1�ÕY7.@Mù[ÒuZN7
@A7MD�7.×5?ABEñR7�ú(7.Ô²VIQ4Ù¸7\1RDGZW;535B©?uB²Xu13"�åeÕ "n14@C7\1�B©3W?AZ57µ×5@C7.ñeBEQR;NX<ÔE1�ÕY7.@[M X<D�QY@A@C7\XA×(QY3NV�BE35]
Ùç7\1:?C;5@C7´Ó�14×�ù��21RDGZb;535B©?�D.QRÓÀ×5;�?C7\X�?CZ57 ì:ÿ:Ý�âAì\ÞYÝ Q4Ù�B©?CX�ÙçQY;5@ÀB©35×N;�?CX\=-Ó�;NÔz?CB©×5ÔEBE7\XÀB©?å[Õ/1�?A@G14BE3N1Rå5Ô©7�D�Qe74RID�BE7.3[?M=(1RVNV5X�1À?C@C1RB©3N1Rå5ÔE7$å5BE1YX.=i143NV/×(1RXCXU7MX
?AZ57�@A7MXU;5Ô©?�?CZ5QR;5]YZ�1
XUBE]RÓÀQRB²VÖÙç;53ND�?ABEQR38ù-9<QR3[?CB©]Y;5QR;NX�;535B©?CX�ZN1�ñR7W35QR3�é�Q:ñR7\@AÔ²14×N×5B©3N]TD.QR3[?ABE]R;5QY;NXn@C7\D.7.×�?CB©ñY7
úN7.Ô²V5X\ù+9<QR3NXA7 �[;57\3[?AÔEÕR= 1/XU;5å5é�XC14ÓÀ×5ÔEB©3N]TÔ²1�ÕR7\@µÙç7\1:?C;5@C7�Ó�1R×»ZN1YXPZN14Ô©Ù
?AZ57�3e;5Ó�å(7\@$Q4Ù
@AQ ã X<143NV´D�QRÔE;5ÓÀ3NXu1RX2?AZN7�Ùç7M1:?A;N@A7µÓ�14×NX<B©3W?AZ57µ×5@C7.ñeBEQR;NX<ÔE1�ÕY7.@MùYÒuZ57J?A@G14BE3N1Rå5Ô©7µD�Qe7�Ùêéú(D�BE7.3[?µ1R3NV�å5B²1RXJD�QY3Y?C@AQYÔ8?CZ57�7.Ki7MD�?PQ4Ù�?AZ57ÀXAB©]YÓ�QYBEV/3NQR3�é�Ô©BE357M14@CBz?xÕYù ��Ù"?AZN7�D�Qe76R�D.B©7\3[?
BEX�XUÓ�14ÔEÔ�=8?AZN7.3Ø?CZ57W;53NBz?�QR×i7.@G1:?A7MX$BE3b1 �[;N1RXAB©é�ÔEB©3N7\14@$ÓÀQ�V�7Y=+1R3NVÖ?AZ57TXU;Nå�é�XC14ÓÀ×5ÔEBE35]
ÔE1�ÕY7.@"ÓÀ7.@C7.ÔEÕnå5ÔE;5@GX�?AZ57�B©35×N;�?\ù ��Ù(?CZ57�D�Qe76R�D.B©7\3[?-BEX"Ô²14@C]R7Y=4XU;Nå�é�XC14ÓÀ×5ÔEBE35]P;535B©?CX2D\143Àåi7
XU7\7.3%1RX�×(7\@UÙçQY@AÓÀBE35]I1 
U35QYBEXAÕ ! � � QR@�1 
A35QRB²XUÕ � J $ � Ùç;N3ND�?CB©QY3%V�7.×i7.3NV5B©35]WQR3/?AZN7ñ�1RÔ©;N7�Q4Ù
?AZ57�å5B²1RX\ù'�e;ND\D�7MXAXAB©ñY7ÀÔE1�ÕY7.@GXJQRÙuD.QR3eñRQYÔ©;5?ABEQR3NXP143(VÖXA;5å�é�XC14ÓÀ×5ÔEB©35]/14@C7�?xÕe×5Bzé
D.14ÔEÔEÕn14Ô©?A7.@C3N14?A7\V8=\@C7\XA;5Ô©?ABE35]JBE3�1 
UåNBzé�×eÕ[@G14ÓÀB²V � ûM1:?"7\1YDGZnÔ²1�ÕR7.@M=\?AZ57
3e;5Ó�åi7.@�Q4ÙNÙç7\1:?C;5@C7ÓÀ1R×NXJBEXµBE3ND�@C7\1YXU7MV%1RX�?AZ57ÀXA×N1:?CBE1RÔ¸@C7\XAQRÔE;�?ABEQR3 BEXPV�7MD�@C7\1RXA7\V8ù
�21YDGZ%;535B©?$B©3 ?AZ57�?AZNB©@GV
Z5BEVNV�7.3»ÔE1�ÕY7.@�BE3�úN]Y;5@C7%W�Ó�1�Õ/ZN1�ñY7nB©3N×5;�?$D�QR3N357\D�?ABEQR3NX�Ùç@AQYÓ
XU7\ñR7.@G14Ô8Ùç7\1:?C;5@C7�Ó�14×NX
B©3Ø?CZ57W×N@A7\ñ[BEQR;(XnÔ²1�ÕR7.@Mù�ÒuZ57´D�QR3eñYQRÔE;�?ABEQR3��4XU;Nå�é�XC14ÓÀ×5ÔEBE35]�D�QRÓ�å5BE3N1:?CB©QY38=�BE3NXA×5B©@C7\VÛåeÕ
H�;5åi7.Ô-1R3NV � BE7\XA7.Ô�M Xµ35QR?ABEQR3NXJQ4Ù�
CXUBEÓÀ×5Ô©7 � 1R3NV 
CD�QRÓÀ×5ÔE7�ä � D.7.ÔEÔEX\= ã 1YX�BEÓÀ×5Ô©7\ÓÀ7.3[?A7MV



B©3 �5;5Fe;NXAZ5BEÓÀ1nM X J�7.Q�D�QY]R35B©?A@CQR3 f �5;NF[;(XUZ5BEÓ�1�143NV�=�BEÕY1RFR7aWch@i "cl�=u?CZ5QR;N]RZ 35Q ]RÔEQRå5é
14ÔEÔ©Õ�XA;5×(7\@AñeB²XU7MV�ÔE7\14@C35BE35]�×N@AQ�D�7MV�;5@C7�XA;NDGZW1RX<åN1YDGFYé�×5@CQR×N1R]Y14?ABEQR3 ã 1YX21�ñ:14BEÔ²14å5ÔE7�?AZN7.38ù
� ÔE1R@A]Y7�V�7.]Y@A7\7�QRÙ
BE3eñ:14@CBE1R3ND�7�?AQ�]Y7.QYÓ�7.?A@CBED�?C@C1R3NXxÙçQY@AÓ�14?ABEQR3NXPQRÙ<?CZ57IBE35×5;�?�D\143Ûåi7
1RDGZ5BE7.ñY7\V ã Bz?CZ´?CZ5B²X�×5@CQR]R@C7\XCXAB©ñY7�@C7\V�;ND�?ABEQR3/Q4Ù�XU×(1:?AB²14Ô�@A7MXUQYÔ©;�?CB©QY3´D.QRÓÀ×(7\3NXC1:?A7MVTå[Õ´1×5@AQY]R@C7\XCXUBEñR7�B©3ND.@A7M1RXA7�QRÙ8?AZ57P@CBEDGZN357\XCX2QRÙ�?CZ57P@A7\×5@A7MXU7\3[?C1:?CB©QY3 öê?CZ57P3e;5Ó�åi7.@uQ4Ù�Ùç7\1:?C;5@C7
ÓÀ1R×NXGø�ù

�eB©3(D�7À14ÔEÔ�?AZ57 ã 7.BE]RZ[?CXP14@C7�Ô©7M14@C357\V ã Bz?CZ»åN1YDGF[é�×5@CQR×(14]Y14?ABEQR38=(D�QR3eñYQRÔE;�?ABEQR3N1RÔ¸3N7�?Ué
ã QY@AF�X"D.1R3�å(7µXU7\7.3I1YX-XUÕe3[?AZN7\XAB©õ\B©35]P?CZ57.BE@2Q ã 3ÀÙç7M1:?C;5@A7�7�äe?A@G1RD�?AQR@GX\=4143NV�?C;535BE35]$?AZN7.Ó?AQ/?AZN7�?C1YXUF 14?nZN143(V ù¸ÒuZ57 ã 7.BE]RZ[?nXAZN14@CB©3N]´?C7\DGZ53NB �[;57�ZN1YXP?AZN7�B©3[?A7\@A7MXx?CB©3N]%XUB²V�7�7�ÙêéÙç7\D�?ÀQ4ÙJ@A7MV�;ND�BE35]�?CZ57T3[;NÓ�åi7.@ÀQ4Ù�Ùç@C7.7´×N14@G14ÓÀ7�?C7.@GX.=�?AZ57\@A7\åeÕÖ@C7\V5;ND�BE35]%?CZ57 
AD.1R×N1RD�é
Bz?xÕ � Q4Ù�?CZ57�Ó�1RDGZNB©357n1R3NV/@C7\V�;ND.B©3N]À?AZ57�]Y14×/åi7�? ã 7.7\3/?A7\XU?�7\@A@CQR@�1R3NVT?A@G14BE35BE35]�7.@C@AQY@
f 6�7�9<;53#WchNi@h[l�ù¸ÒuZ57W357�? ã QR@CF%BE3ØúN]R;N@A7KWID.QR3[?C1RB©3NX�� � L5= ���@i/D�QY35357MD�?ABEQR3(X.=8åN;�?�QR3NÔ©Õ
���5= �����$?C@C1RB©3N1Rå5ÔE7JÙç@C7.7P×N1R@C1RÓÀ7�?A7\@CX
åi7\D\14;NXA7$Q4Ù¸?AZ57 ã 7.BE]RZ[?�XUZ(14@CB©35](ù

�¸B©ä�7\Veé�XAB©õ\7�9<QR3eñRQYÔ©;�?CB©QY3N14Ô.J�7�? ã QR@CFeXuZ(1�ñR7$åi7.7.3%1R×5×5ÔEB©7MV´?AQIÓ�143eÕT14×5×5ÔEB²D.1:?CB©QY3NX\=14ÓÀQR35]�Q4?CZ57.@GX.ûeZN1R3NV ã @CBz?CB©3N]�@C7\D�QY]R35B©?ABEQR3Ff 6�7�9<;53/7�?�1RÔ�ùGW[h@h��e= =%1R@U?CB©3mWchNh��[l�=51RX ã 7\Ô©Ô1RXnÓ�1YDGZ5B©3N7�é�×5@ABE3[?A7MVÖDGZ(14@G1RD�?C7.@$@C7\D.QR]R3NBz?CB©QY3 f �Û1435]I1R3NV3_Y7\1R3FW[h@h��[l�=+QR3�é�ÔEB©357�Z(143NVeé
ã @AB©?ABE35]À@A7MD�QY]R35B©?ABEQR3mf S
7.3N]RBEQ�7.?�14Ô�ùGWchNh�Lcl�=N143NV´Ù÷1YD�7P@A7MD�QY]R35B©?ABEQR3
f 6¸1 ã @A7\3ND�7µ7�?�1RÔ�ùGW[h@hkj6l�ù��+B©ä�7\Veé�XUBEõ.7-D.QR3eñRQYÔ©;5?ABEQR3N1RÔM3N7�? ã QR@CFeXi?CZN1:?+XUZN1R@A7 ã 7.BE]RZ[?CX 1RÔ©QY35]1�XUBE35]RÔE7�?A7\ÓÀ×(QY@C1RÔRV�BEÓ�7\3NXAB©QY3P1R@A7�Fe35Q ã 3$1RX�ÒuB©ÓÀ7�éM$J7.Ô²1�Õ J�7\;5@C1RÔ�J�7.? ã QY@AF�X"ö�Ò $ J J�XGø143NVÀ14×N×5Ô©BE7\V ã B²V�7\Ô©Õ�B©3IXA×(7\7\DGZÀ×5@CQ�D�7\XCXAB©35]$1R3NV�?ABEÓÀ7�é�XU7\@ABE7\X�×5@C7\V5BED�?ABEQR38ù��-14@CBE1Rå5Ô©7.é�XABEõ.7D�QR3eñYQRÔE;�?ABEQR3N1RÔY3N7�? ã QR@CFeX\= ã Z5B²DGZ�ZN1�ñY7
1R×5×5ÔEBED\1:?CB©QY3NX�B©3�QRå5æx7\D�?-V�7.?A7MD�?ABEQR3�1R3NV�ÔEQ�D.14?ABEQR314@C7PV57\XCD�@CB©åi7\V´B©3�XA7\D�?ABEQR3��5ù

,.- , ��@ ?A@ ;��
	
ÒuZ5BEXÀXA7\D�?ABEQR3bV�7MXAD.@ABEåi7\X�B©3 Ó�QY@A7TV�7�?G14BEÔ
?AZ57/14@GDGZ5B©?A7\D�?A;5@C7WQRÙ�687 J�7�?AéML5=+?AZ57%9<QR3eñRQRé
Ô©;�?CB©QY3N14Ô J�7\;5@C1RÔ�J�7.? ã QY@AF»;NXA7\VÛBE3Û?AZ57I7.ä�×(7\@ABEÓÀ7.3[?CX\ù¸6�7�J�7.?Ué�L�D�QYÓÀ×5@AB²XA7\X�jTÔ²1�ÕR7\@CX\=35Q4?�D�QY;53[?ABE35]%?CZ57´QY;�?A×N;�?\="14ÔEÔ
Q4Ù ã Z5B²DGZ D.QR3[?C1RB©3Ú?A@G14BE3N14å5ÔE7I×N1R@C1RÓÀ7�?A7\@CX´ö ã 7.BE]RZ[?CXGø�ùÒuZ57�BE35×5;5?nBEXP1���"�ä�� "À×5B©äe7\Ô�B©Ó�14]Y7Rù ��35×5;5?$XAZN1R×(7MXµXAZ5QY;5ÔEV å(7�XAB©]Y35B©ú(D.1R3Y?CÔ©Õ�XAÓ�14ÔEÔ©7\@
?AZN1R3%?AZ(1:?�öç7Rù ]NùLQY3%?AZN7�QY@CV�7\@�QRÙ "��4ä�"���×5B©ä�7.Ô²XCø�ùLÒuZN7�@C7\1YXUQY3�BEXJ?AZ(1:?PBz?PBEXPV�7MXUBE@G14å5ÔE7
?AZN14?�×iQ4?C7.3[?AB²14ÔuV�B²Xx?CB©3ND�?ABEñR7´Ùç7\14?A;5@C7\X�XU;(DGZb1RX�7.3NV�é�×iQRBE3[?CX�QR@ÀD�QR@C357\@�D.1R3b14×N×(7M14@ óêà
áêýNÝ$ïCÝ.àNá�Ý.â QRÙ ?AZ57J@A7MD�7\×�?ABEñR7�ú(7.Ô²V�Q4ÙL?AZN7�Z5BE]RZ57MXx?Aé�ÔE7.ñY7.ÔNÙç7\1:?C;5@C7�V�7�?C7\D�?AQR@GX\ù ��3W6�7�J�7.?Ué�L?AZ57ÀXU7.?JQRÙ2D�7.3[?C7.@GX�QRÙ"?AZ57�@A7MD�7\×�?ABEñR7$ú(7.Ô²V5X�QRÙ-?AZN7�Ô²1RXU?µD�QY3eñRQRÔE;�?CB©QY3N14Ô¸ÔE1�ÕY7.@�ö�9
�5=LXU7\7
å(7\Ô©Q ã øµÙçQY@AÓ 1�"��4ä "��/14@C7\1/BE3Û?AZ57TD�7\3Y?C7.@nQRÙu?AZ57���"�ä�� "WBE35×5;5?\ù�ÒuZ57Iñ:14ÔE;57\X�Q4Ùu?AZN7
B©35×N;�?�×5Bzä�7\ÔEXÀ14@C7W3NQR@CÓÀ1RÔ©BEõ.7MVÚXAQ%?AZ(1:?�?AZ57TåN1RDGFe]Y@AQY;53NVÛÔE7.ñR7\Ô$ö ã Z5B©?A7�ø�D.QR@C@A7MXU×iQR3(V5X
?AQ´1Iñ�1RÔ©;N7�Q4Ù"éM�5ù.Wn143(V/?AZ57�ÙçQR@C7.]Y@AQY;53NVÛöçå5Ô²1RDGF5ø�D�QR@C@C7\XA×(QY3NV5Xu?CQ�WRù.W2j�L�ùNÒuZ5B²XJÓÀ1RFR7MX
?AZ57�ÓÀ7\143»B©3N×5;�?$@AQY;5]RZNÔ©Õ �5= 143(V/?AZ57Àñ:14@CB²143ND.7n@AQY;5]RZNÔ©Õ#W ã ZNBEDGZÖ1RD.D.7.ÔE7.@G1:?C7\X�ÔE7\1R@A35éB©35] f 687:9<;538= �$1R3Y?C7.@�1R3NV ��QRÔEÔE1�WchNh W$l�ù ��3 ?AZ57/ÙçQYÔ©ÔEQ ã BE35]N=-D.QR3eñRQYÔ©;�?CB©QY3N14Ô
Ô²1�ÕR7.@GXÀ14@C7
ÔE1Rå(7\Ô©7MVb92äL=¸XU;5å5é�XC14ÓÀ×5ÔEB©3N]�ÔE1�ÕY7.@GX$14@C7�ÔE1Rå(7\Ô©7MV��eäL=+143NVÖÙç;NÔ©ÔEÕ[é�D.QR35357MD�?C7\VÖÔE1�ÕY7.@GX$14@C7
ÔE1Rå(7\Ô©7MV �¸ä = ã Z57\@A7PäWB²X
?AZN7$ÔE1�ÕY7.@uB©3(V�7�ä ù6�1�ÕR7\@À9OW/B²X�1»D.QR3eñRQYÔ©;�?CB©QY3N14Ô
Ô²1�ÕR7.@ ã B©?AZ � Ùç7M1:?C;5@A7TÓ�14×NX\ù��21YDGZÚ;535B©?IBE3 7M1RDGZÙç7\1:?C;5@C7�ÓÀ1R×ÛBEXnD.QR353N7\D�?C7\V»?AQ%1�L:ä LW3N7.BE]RZeå(QY@AZNQ[Q�V»B©3Û?CZ57�BE35×5;�?Mù¸ÒuZ57WXABEõ.7ÀQ4Ùu?AZN7
Ùç7\1:?C;5@C7JÓ�14×(X<B²X " i4ä�"@i ã Z5B²DGZW×5@C7.ñY7.3[?CX
D�QY35357MD�?ABEQR3WÙç@AQYÓ ?AZ57µBE35×5;�?uÙç@CQRÓ Ù÷14ÔEÔEB©35]�Q4K
?AZ57$åiQR;53(V514@CÕRù(9OW$D�QY3[?C14BE3NX/WGL ��?A@G14BE3N14å5ÔE7P×N14@G14ÓÀ7.?A7.@GX\=e1R3NVFW "�"5= ��� ��D�QR3N357\D�?ABEQR3NX\ù
6�1�ÕR7\@ ��"JBEX-1PXA;5å�é�XA1RÓÀ×5Ô©BE35]PÔ²1�ÕR7.@ ã B©?AZ �JÙç7\14?A;5@C7�Ó�14×NX�QRÙLXABEõ.7	W �RäGW �Nù��<1RDGZ�;N35Bz?B©3Ø7M1RDGZÖÙç7\14?A;5@C7�Ó�14×ÛBEX�D�QY35357\D�?A7MV ?CQ%1�"�ä "T357\B©]YZ[åiQR@CZ5QeQ�V BE3Û?AZN7WD�QY@A@C7\XA×(QY3NV�BE35]



Ùç7\1:?C;5@C7-Ó�14×nBE3�9OWRùMÒuZ57-ÙçQY;5@+B©35×N;�?CX�?AQµ1�;535B©?¸BE33��"�14@C721RV5V57\V =.?AZ57\3nÓ�;5Ô©?ABE×5ÔEB©7MVnåeÕP1
?A@G14BE3N14å5ÔE7�D.Q[76RID�BE7.3[?\=[143NVI1YV5V�7MV�?AQ�1$?A@G14BE3N14å5ÔE7�å5B²1RX\ù[ÒuZN7�@A7MXU;NÔz?2B²X<×N1RXCXU7MV�?AZ5@CQR;N]RZ
1bXAB©]YÓ�QYBEVN14ÔJÙç;53ND�?CB©QY38ù�ÒuZ57 "�ä "Û@C7\D�7\×�?ABEñR7 úN7.Ô²V5XT14@C7 35QY3�é�Q:ñR7.@CÔ²14×5×5BE35](="?AZ57\@A7.ÙçQR@C7
Ùç7\1:?C;5@C7�Ó�14×NX<BE3 ��"nZN1�ñR7�Z(14Ô©Ù ?AZ57µ3e;5Ó�åi7.@
Q4Ù�@CQ ã X-1R3NVWD.QRÔE;5ÓÀ3W1RX2Ùç7\14?A;5@C7�Ó�14×(X2BE39OWRù56�1�ÕY7.@ ��"�ZN1YX/W "�?A@G14BE3N14åNÔ©7P×N1R@C1RÓ�7.?A7\@CXu143(V L5= iNi���D�QR3N357\D�?ABEQR3NX\ù
6�1�ÕR7\@�9
�/BEX�1�D�QR3eñYQRÔE;�?ABEQR3N1RÔ"ÔE1�ÕY7.@ ã B©?AZ W �TÙç7\1:?C;5@C7�ÓÀ1R×NX\ù �21YDGZÖ;N35Bz?�B©3Ø7M1RDGZÙç7\1:?C;5@C7$ÓÀ1R×�BEX�D�QR3N357\D�?A7\VT?CQIXU7\ñR7\@C1RÔ'L�ä L�357.BE]RZeåiQR@CZ5QeQeVNX�1:?�B²V�7.3[?CBED\14Ô8ÔEQ�D.1:?CB©QY3NX�BE3

1IXU;NåNXU7.?JQRÙ���"�M X�Ùç7M1:?A;N@A7nÓ�1R×NX.ù
� ZeÕT3NQ4?µD.QR353N7\D�?J7.ñR7\@AÕA��"�Ùç7M1:?C;5@A7�ÓÀ1R×�?AQW7.ñR7\@AÕ
9
��Ùç7M1:?C;5@A7uÓ�14×���ÒuZ57�@C7\1RXAQR3�BEX+? ã Q4ÙçQYÔEV8ù��¸BE@GXx?M=41J3NQR3�é�D�QYÓ�×NÔ©7.?A7�D�QY35357\D�?ABEQR3�XADGZ57\ÓÀ7FR7.7\×NX+?AZN7�3[;NÓ�åi7.@"Q4Ù D�QY35357MD�?ABEQR3(X ã Bz?CZ5B©3À@C7\1YXUQY3N14å5ÔE7
å(QY;53NV5X\ù@=�QY@A7
B©ÓÀ×iQR@A?C1R3Y?CÔ©ÕY=4B©?ÙçQR@GD�7\Xu1�å5@C7\14F�QRÙ¸XAÕ[ÓÀÓÀ7�?C@AÕ�BE3´?AZ57P357.? ã QY@AFLù $�B©KL7.@C7.3[?uÙç7\1:?C;5@C7JÓ�14×(X
1R@A7JÙçQR@GD�7MV�?CQ7�äe?A@G1RD�?JV�B©Ki7\@A7\3Y?ÀöçZ5QY×(7.Ùç;5ÔEÔ©Õ%D.QRÓÀ×5ÔE7.ÓÀ7.3[?C1R@AÕ5ø
Ùç7M1:?C;5@A7MX�åi7\D\14;NXA7$?AZN7.Õ/]R7.?µV�B©Ki7\@A7\3[?
XU7.?CX<Q4Ù8BE35×5;�?GX.ù�ÒuZ57J@C14?ABEQR3N1RÔ©7�åi7.ZNB©3NVI?AZ57PD�QY35357MD�?ABEQR3IXCDGZ57\Ó�7JBEX2?AZN7�ÙçQYÔ©ÔEQ ã B©3N]NùYÒuZN7úN@CXU?WXABzä 9
�ÖÙç7\1:?C;5@C7�ÓÀ1R×NXÀ?G14FR7/BE35×5;�?GX�Ùç@CQRÓ 7.ñR7\@AÕ D�QR3[?CB©]Y;5QR;NX�XA;5åNXA7�?GX�Q4Ùµ?AZN@A7\7
Ùç7\1:?C;5@C7´Ó�14×(X�BE3 ��"�ù"ÒuZ57T357�äe?IXABzäØ?G14FR7´B©3N×5;�?�Ùç@CQRÓè7.ñY7.@CÕØD�QR3[?CB©]Y;5QR;NX�XA;5åNXA7�?ÀQ4Ù
ÙçQR;5@MùYÒuZ57�357�äe?2?CZ5@C7.7�?G14FR7�BE35×5;5?2Ùç@CQRÓ XUQYÓ�7JV�BEXCD�QY3[?ABE3[;NQR;NX-XA;5åNXA7�?GX-QRÙiÙçQY;5@Mù��+B©3(14ÔEÔ©Õ
?AZ57%Ô²1RXU?IQR3N7´?G14FY7\X�BE35×5;�?WÙç@AQYÓ 14ÔEÔ ��"»Ùç7M1:?A;N@A7�Ó�14×(X.ù2ÒuZN7/Ùç;5Ô©ÔµD�QY35357\D�?ABEQR3 ?C1Rå5ÔE7
BEX�]YB©ñY7.3 B©3 f 687:9<;53/7�?�14Ô�ùGWchNh@i[l�=26�1�ÕY7.@W9
�ÛZN1YXQWR= L�W � ?A@G14BE3N1Rå5Ô©7/×N1R@C1RÓÀ7�?A7\@CXÀ1R3NV
W L �N= ������D�QR3N357\D�?ABEQR3NX\ù
6�1�ÕR7\@ � ��BEXu1�XU;5å5é�XC14ÓÀ×5ÔEB©3N]�Ô²1�ÕR7.@ ã Bz?CZFW �$Ùç7M1:?A;N@A7JÓÀ1R×NX
Q4Ù�XAB©õ\7 L:ä L�ù �21RDGZ�;N35Bz?B©3Ø7M1RDGZÖÙç7\14?A;5@C7�Ó�14×ÛBEX�D�QY35357\D�?A7MV ?CQ%1�"�ä "T357\B©]YZ[åiQR@CZ5QeQ�V BE3Û?AZN7WD�QY@A@C7\XA×(QY3NV�BE35]

Ùç7\1:?C;5@C7IÓ�14×ØBE3 9
�5=�BE3Ú1%XAB©ÓÀBEÔE1R@ ã 1�Õ»1RXÀ9OWI143NV#� �Nù¸6¸1�ÕR7\@D� �%ZN1YX���"´?C@C1RB©3(14å5ÔE7
×N14@G14ÓÀ7�?C7.@GXu143NV "�= ������D.QR35357MD�?CB©QY3NX.ù
6�1�ÕR7\@$9 LWB²X$1TD.QR3eñRQYÔ©;5?ABEQR3N1RÔ¸Ô²1�ÕR7\@ ã B©?AZ W "��IÙç7M1:?A;N@A7ÀÓ�14×NX\ù �21YDGZ ;535B©?nB²X$D�QR35é357\D�?A7\V´?CQI1 L:ä L�3N7.BE]RZeå(QY@AZNQ[Q�V´QR3�14ÔEÔ�W ��QRÙ�� � M X
Ùç7M1:?C;5@A7$Ó�1R×NX.ù(H�7.@C7R=�åi7\D\14;NXA7P?AZN7

XUBEõ.7IQRÙ � �%B²X�14Ô²XAQ L�ä L�= ?CZ57WXAB©õ\7IQ4ÙJ9 L M XPÙç7M1:?C;5@A7WÓÀ1R×NXnB²X:W.äGWRû ?CZ5BEX�14ÓÀQR;N3Y?GXP?AQ»1
Ùç;5Ô©Ô
D�QY35357\D�?ABEQR3Ûåi7�? ã 7.7.3#� �%1R3NVÚ9 L�ù+9 LTB²X$Ô²14åi7.ÔE7\VØ1YX$1�D�QR3eñYQRÔE;�?ABEQR3N1RÔ�ÔE1�ÕY7.@M= B©3�é
Xx?C7\1RVÀQRÙL1$Ùç;5Ô©ÔEÕ[é�D.QR353N7\D�?C7\VÀÔ²1�ÕR7\@\=:åi7\D\14;NXA7�BzÙ86�7�J�7.?Ué�LPBE35×5;�? ã 7.@C7�Ó�1RV�7�å5B©]Y]R7\@ ã Bz?CZ7.ñR7\@AÕ[?CZ5B©3N]�7.Ô²XU7nFY7.×�?µD�QR3(Xx?G143[?\=N?AZ57$Ùç7M1:?C;5@A7�ÓÀ1R×%V�BEÓ�7\3NXAB©QY3 ã QY;5ÔEV/åi7�Ô²14@C]R7\@u?AZN1R3
W�äGWRùNÒuZNBEX�×5@AQ�D.7\XCX�Q4Ù"V�Õe3N14ÓÀB²D.1RÔ©ÔEÕ´BE3ND.@A7M1RXAB©35]�?CZ57�XAB©õ\7nQ4Ù-1�D�QY3eñRQRÔE;�?CB©QY3N14Ô 357.? ã QY@AFBEX
V�7\XCD�@CBEå(7MV�B©3W?AZ57µXU7MD�?CB©QY3 �e7\D�?ABEQR3 �Nù[6¸1�ÕR7\@u9 L$Z(1RX��ki5=.W "��µ?A@G14BE3N14å5ÔE7JD.QR353N7\D�?CB©QY3NX\ù
6�1�ÕR7\@'� �5=MD�QR3[?G14BE3NX`i���;535B©?CXuöê?CZ572@C7\1YXUQY3PÙçQR@�?AZ5B²X+3[;NÓ�åi7.@¸D.QRÓÀ7\X�Ùç@CQRÓ¶?AZ57
V�7\XAB©]Y3

Q4Ù+?AZ57nQY;�?A×N;�?�ÔE1�ÕY7.@M=�7�ä�×5Ô²14BE357\V´Ô²1:?A7\@Gøu1R3NVTBEX�Ùç;5Ô©ÔEÕ/D�QR3N357\D�?A7\V´?CQ´9 L�ù ��?�ZN1YX/W��N=7W � �
?A@G14BE3N14å5ÔE7P×N14@G14ÓÀ7.?A7.@GX\ù

��X BE3nD�Ô²1RXCXUB²D.1RÔ:357.;N@C1RÔ4357�? ã QR@CF�X.=�;N35Bz?GX BE3$ÔE1�ÕY7.@GXL;5×µ?AQ � ��D�QYÓÀ×5;�?A7<1�V�Q4?8×5@CQ�V�;ND�?å(7.? ã 7\7.3Ø?CZ57.BE@�BE35×5;5?�ñR7MD�?CQR@�1R3NVÛ?CZ57.BE@ ã 7.BE]RZ[?�ñY7\D�?CQR@M=8?CQ ã Z5B²DGZb1�å5B²1RX�BEX�1RVNV�7\V ù
ÒuZ5BEX ã 7\B©]YZY?C7\VTXU;NÓ)BEX�?AZ57\3T×(1RXCXU7MVI?CZ5@AQY;5]RZ/1ÀXAD\14ÔE7\V´ZeÕ[×i7.@CåiQRÔEBEDJ?C1R35]R7\3[?
Ùç;N3ND�?CB©QY3
?AQ�×5@CQ�V�;ND�7µ?CZ57nXx?G1:?C7µQRÙ¸?CZ57$;535B©?\ù

�¸BE3N1RÔ©ÔEÕR=�?CZ57�QR;�?C×5;�?IÔ²1�ÕR7\@�B²XID.QRÓÀ×(Q[XU7MVÚQRÙ �2;ND�ÔEBEV57\143 ��1YV�BE1RÔ�Su1RXABEX �N;53ND�?CB©QY3
;535B©?CX/ö ��S �"ø�="QY357´ÙçQR@�7\1RDGZ D�Ô²1RXCX.= ã B©?AZbi�� BE35×5;�?GXÀ7\1YDGZ8ù �<1RDGZÚQY;�?A×N;�? ��S �½;N35Bz?D�QRÓÀ×5;5?A7\X�?AZ57 �2;ND�ÔEB²V�7\1R3ÎV5BEXU?C1R3ND�7�åi7�? ã 7.7\3 Bz?GX�B©3N×5;�?WñY7\D�?CQR@W1R3NV Bz?GX�×N1R@C1RÓ�7.?A7\@ñR7\D�?AQY@\ù�ÒuZN7IQR;�?C×5;�?�Q4Ù�1�×N1R@U?CBED.;5ÔE1R@ ��S �ÍD.143Øåi7WBE3[?A7\@A×5@C7�?C7\VØ1YXn1�×i7.3N1RÔz?xÕ»?A7\@AÓ
Ó�7M1RXA;5@CB©35]�?AZ57Jú5?uå(7.? ã 7\7.3W?AZ57PBE35×5;�?u×N1:?A?A7\@A3T143NV´1nÓÀQ�V�7.ÔLQ4Ù�?AZ57PD�Ô²1RXCX<1YXAXAQ�D�B²1:?C7\V
ã Bz?CZ/?AZ57
��S �<ù � B©ñY7.3�143�BE35×5;5?�×N1:?A?A7\@A38=N?AZ57�Ô©Q[XAXuÙç;N3ND�?CB©QY3 XUZNQR;5Ô²VTå(7�V57\XAB©]Y357\V�XAQ1RX$?CQ%]R7.?�?CZ57´D.QR3�úN]Y;5@G1:?ABEQR3ÛQRÙ � �»1RX�D.Ô©Q[XU7´1RX$×iQYXCXUBEå5ÔE7I?CQ�?AZ57´×N14@G14ÓÀ7.?A7.@�ñR7\D�?AQY@



Q4Ù+?AZ57 ��S �Ú?AZN14?�D�QR@C@C7\XA×(QY3NV5X2?AQÀ?AZN7$×N1:?A?A7.@C3LM X�V�7\XABE@A7MV´D.ÔE1YXAX\ù5ÒuZ57$×N1R@C1RÓ�7.?A7\@
ñY7\D�é
?AQR@GXJQ4Ù"?AZN7\XA7�;53NBz?GX ã 7.@C7�DGZ5Q[XU7\3%åeÕ/ZN143NV 143NV�FY7.×�?µú5ä�7\Vbö÷1:?PÔE7\1RXU?JBE35B©?AB²14ÔEÔ©Õ5ø�ùLÒuZN7D�QRÓÀ×iQR357\3[?CX�QRÙ�?AZ5Q[XU7�×N14@G14ÓÀ7�?C7.@GXuñR7MD�?AQY@CX ã 7\@A7�XA7�?�?AQIé$WnQY@�� W$?AQW×5@A7MV�7�?C7.@CÓÀB©357MV
ñ�1RÔ©;N7\X\ù¸ÒuZ57I×(14@G14ÓÀ7�?C7.@nñY7\D�?CQR@GXPQ4Ùu?AZN7���S ��Xn×5Ô²1�Õ%?CZ57W@CQRÔE7�Q4Ùu?G14@C]R7�?nñY7\D�?AQR@GXPÙçQY@
ÔE1�ÕY7.@ � �5ù
ÒuZ57�XAB©ÓÀ×5ÔE7\XU?�QR;5?A×5;�?JÔ©Q[XAX�Ùç;53ND�?CB©QY3/?AZN14?µD\143/å(7�;NXA7\V ã B©?AZ/?AZN7�14åiQ:ñR7P357.? ã QY@AFBEX\û

�Iö�� øS
 W
�

8�
���E1��	��


ö � � �$� ø ö0"Yø

ã Z57.@C7
� � 

B²Xµ?AZ57ÀQY;�?A×5;5?nQ4Ù2?CZ57: � é�?AZ���S � ;N35Bz?M=8B�ù 7YùL?AZ57�QY357�?CZN1:?�D.QR@C@A7MXU×iQR3(V5X?AQ�?CZ57´D.QR@C@A7MD�?�D�Ô²1RXCX$QRÙuBE35×5;5?�×N14?U?A7\@A3b����ù+ÒuZ57´1RD�?C;N14Ô<Ô©Q[XAX$Ùç;53ND�?CB©QY3Ú;NXA7\VÛBE3ÚQR;N@

7�ä�×(7\@ABEÓÀ7.3[?CX¸ZN1YX¸1YV5V�B©?ABEQR3N1RÔR?C7.@CÓ½?AQ�Ó�1RFR72B©?�Ó�QY@A7<V�BEXCD�@CBEÓ�BE3N14?ABEñR7Rù2=�QY@A7
V�7�?G14BEÔEX+14@C7
1�ñ�1RB©Ô²14åNÔ©7"BE3:f 6�7�9<;53/7.?�14Ô�ùGWch@hNi[l�ù49<QRÓÀ×5;5?ABE35]�?AZN72]R@G1RV5B©7\3Y?8QRÙe?AZ57-ÔEQYXCX Ùç;N3ND�?CB©QY3 ã Bz?CZ@A7MXU×i7\D�?�?AQT14ÔEÔ�?CZ57 ã 7.BE]RZ[?GX�BE3 14ÔEÔ¸?AZ57�ÔE1�ÕY7.@GX�Q4Ù"?CZ57�D.QR3eñRQYÔ©;5?ABEQR3N1RÔ8357�? ã QR@CFTBEXµV�QR3N7
ã Bz?CZnåN1RDGF[é�×5@CQR×N1R]Y1:?CB©QY38ù�ÒuZ572XU?C1R3NV514@GVP14ÔE]RQY@AB©?AZ5Ó¶Ó�;NXU?¸åi72XAÔ©BE]RZ[?CÔ©ÕµÓÀQeV5BzúN7MVP?AQ�?C14FY71RD.D.QR;53[?�QRÙ+?CZ57 ã 7.BE]RZ[?�XAZN14@CB©3N]Nù ��3�7M1RXAÕ ã 1�Õ�?AQWB©ÓÀ×5ÔE7.ÓÀ7.3[?�B©?�B²X�?CQÀúN@CXU?JD.QRÓÀ×5;�?C7?AZ57I×(14@A?AB²14Ô-V�7\@ABEñ:1:?ABEñR7MXPQ4Ù
?AZ57�ÔEQYXCXPÙç;53(D�?ABEQR3 ã B©?AZØ@C7\XA×(7MD�?$?CQ�7\1RDGZ ïGð:à(àiÝGï�á�ó÷ð:à =¸1YXBzÙ�?AZN7n357�? ã QR@CF ã 7.@C7n1�D�QY3eñR7.3[?CB©QY3N14Ô Ó�;5Ôz?CBzé�Ô²1�ÕR7.@�3N7�? ã QR@CF ã Bz?CZ5QR;5? ã 7\B©]YZ[?�XUZN1R@ABE35](ùÒuZ57.3T?AZN7µ×(14@A?AB²14Ô8V�7\@ABEñ:1:?ABEñR7MX
Q4Ù+1RÔ©ÔL?CZ57nD�QY35357MD�?ABEQR3(X2?CZN1:?�XAZN1R@A7P1ÀXA1RÓ�7µ×N1R@C1RÓ�7.?A7\@
14@C7P1YV5V�7MVI?CQÀÙçQR@CÓ ?AZ57nV57.@CB©ñ:1:?CB©ñY7 ã Bz?CZT@C7\XA×i7\D�?u?CQ�?CZN1:?�×(14@G14ÓÀ7�?C7.@Mù

,.-
� � 4����I=����>80@���� @���2��74>< ��<:4!�#"A=�4�$�B E < ; ; @K4�% <&�7<:;�H
��7\D.QR]R3NB©õ\B©35]ÛBE3NV�BEñeBEV�;(14ÔJV5B©]YBz?GX�BEXW143 7�ä5D.7.ÔEÔ©7\3Y?Iåi7.3(DGZ5Ó�14@CFØÙçQR@WD.QRÓÀ×N1R@ABE35]ØXUZ(14×i7
@A7MD�QR]Y35B©?ABEQR3�Ó�7.?AZ5Q�V5X\ùYÒuZNBEX<D�QRÓÀ×N1R@C14?ABEñR7�XU?A;NV�Õ�D�QY3ND�7\3Y?C@C14?A7MX"QR3�1RVN14×�?CB©ñY7�Ó�7.?AZ5Q�V5X
?AZN14?µQY×(7\@C14?A7�V5B©@C7\D�?AÔEÕ�QR3»XABEõ.7�é�35QY@AÓ�14ÔEBEõ.7\V/BEÓ�14]Y7\X\ùiHJ143NV ã @CB©?U?A7\3»V�BE]RB©?P@A7MD�QR]Y35B©?ABEQR3ÓÀ1�Õ XU7\7.Ó 1»Ô©B©?U?CÔ©7%XABEÓ�×NÔ©B²Xx?CBED ã ZN7.3 QR357NM XÀBE3[?A7.@C7\XU?�BEXW9<QYÓÀ×5;�?A7\@ ��B²XUBEQR3�="å5;�?�?AZN7XUBEÓÀ×5Ô©B²D�B©?xÕ�B²XJQY35ÔEÕ%14×5×N1R@A7\3[?\=L143NV%?AZ57�×5@CQRå5ÔE7.Ó�X�?AQ/XUQYÔ©ñY7�14@C7�7MXAXA7.3[?CBE1RÔ©ÔEÕT?AZ57�XC14ÓÀ7
1RX ã Bz?CZ�1R3eÕD"�$ÎXUZ(14×i7<@C7\D.QR]R3NBz?CB©QY38=�QR35ÔEÕP?AZ57\@A7
B²X+1Rå5;53NVN143[?¸?C@C1RB©3NB©35]PV514?C1µ1�ñ�1RB©Ô²14åNÔ©7Y=
143NV ?AZ57�BE3[?A@G1:é�D�Ô²1RXCXJXAZN1R×(7Àñ:14@CBE1Rå5BEÔ©B©?xÕ�BEX$D.QR3NXAB²V�7.@G14å5ÔEÕ�Ô²14@C]R7.@J?AZ(143 ã Bz?CZÛ1R3eÕ%@ABE]RB²VQRå�æx7MD�?�@A7MD�QY]R35B©?ABEQR3T×5@CQRå5ÔE7.Ó/ù
ÒuZ57µVN1:?C1RåN1RXA7�;(XU7MV�?AQ�?A@G14BE3W1R3NV�?C7\XU?
?CZ57PXUÕ�XU?A7.Ó�XuV�7MXAD.@ABEå(7MVIBE3I?CZ5BEX
×N1R×(7\@ ã 1YXD�QR3(Xx?C@A;ND�?A7MV�Ùç@CQRÓ ?AZ57 J
����Ò/M X��e×i7\D.BE1RÔ7$µ1:?G14åN1YXU7 �$1R3NV�W�D�QY3Y?G14BE35BE35]På5B©3(14@CÕ�BEÓÀ1R]R7MX

Q4ÙLZN143NV ã @AB©?U?C7.3IV�BE]RB©?CX\ù��5@CQRÓ ?AZ57MXU7Y= ã 7�å5;5BEÔz?
1$V51:?G14åN1YXU7�D.1RÔ©ÔE7\VB=�J ����Ò ã Z5B²DGZID�QR35é?C14BE3NX����5= �����I?A@G14BE35BE35]TXC14ÓÀ×5ÔE7\X�ö÷ZN14Ô©Ù2Ùç@CQRÓ � $�WY= ZN14Ô©Ù
Ùç@AQYÓ � $ �[ø�=�1R3NVbW��5= ������?C7\XU?
B©Ó�14]Y7\X
öçZN1RÔzÙNÙç@AQYÓ � $�Wu143(V$ZN14Ô©ÙNÙç@CQRÓ � $ �Yø�ù:ÒuZ57<QY@ABE]RBE3N1RÔYå5Ô²1RDGF$1R3NV ã Z5B©?A7$öçåNB©ÔE7.ñY7.ÔêøB©Ó�14]Y7\X ã 7.@C7�XUBEõ.7�3NQR@CÓÀ1RÔ©BEõ.7MV»?AQ/ú5?�BE3Ú1�"��4ä "��T×5B©äe7\Ô-åiQ�ä ã Z5BEÔ©7W×5@A7MXU7\@AñeBE35]T?AZ57\B©@1RXA×(7MD�?�@G1:?CB©Q(ù¸ÒuZ57´@A7MXU;NÔz?CB©35] B©Ó�14]Y7\X�D�QR3[?G14BE3Ø]R@C7.ÕÖÔ©7\ñR7.Ô²X�1YXn@C7\XA;5Ô©?�Q4Ù�1R3[?AB©é�1RÔ©B²1RXA7\V
@A7MXA1RÓ�×NÔ©BE35]Nù ÒuZ5@C7.7ÀñY7.@GXUBEQR3NXµQRÙ2?AZN7IV51:?G14åN1YXU7 ã 7\@A7�;NXA7\V ù���3Ö?CZ57ÀúN@GXx?$ñR7\@CXABEQR38=i?AZN7B©Ó�14]Y7\X ã 7.@C7nD�7\3[?A7.@C7\V/BE3%1 "@i:ä " i�BEÓÀ1R]R7$åeÕ/D�QRÓÀ×5;5?ABE35]À?AZ57�D�7\3Y?C7.@�QRÙ"ÓÀ1YXAX�Q4Ù�?AZN7
×5Bzä�7\ÔEX\=+1R3NVÖ?A@G143(XUÔ²1:?CB©35]%?AZ57´B©Ó�14]Y7´XAQ 1RXn?AQ»×(Q[XUB©?ABEQR3Û?CZ5BEX�×iQRBE3[?�1:?�?AZ57/D�7\3Y?C7.@�Q4Ù
?AZ573"@i:ä " i�úN7\ÔEV8ù ��3%XAQRÓÀ7$B©3(Xx?G143ND.7\X\=�?AZ5B²X " i:ä "@inúN7\ÔEV ã 1RX�7�äe?A7\3NV�7\VT?CQ ��":ä���" ã Bz?CZåN1RDGFe]R@CQR;N3NV�×NBzä�7.Ô²X\ùYÒuZ5B²X-ñY7.@GXUBEQR3�Q4ÙL?AZN7�V51:?G14åN1YXU7 ã BEÔEÔNåi7�@C7�Ùç7.@C@C7\V�?AQ�1YX�?AZ57 âAÝ�Þ4í�òEì:âV51:?G14åN1YXU7Yù ��3Ú?CZ57/XU7MD�QR3(VÛñR7.@GXAB©QY3ØQ4Ù�?CZ57´V514?C1RåN1RXA7R=uöç@C7�Ùç7\@A@C7\VÖ?CQÖ1YX$?AZN7 � Ý�Ü�ò©ì4àNá�Ý �ñR7.@GXAB©QY3(ø�?AZ57�DGZ(14@G1RD�?C7.@�BEÓÀ1R]R7MX ã 7\@A7�V�7MXUÔ²143[?C7\V�;NXAB©35]P?CZ57�ÓÀQRÓÀ7\3Y?GX"Q4ÙLBE357.@A?AB²1PQ4ÙL?AZN7



����� ¥��N¥ 	 ·Yd\­$¨[qs{G«<¬EvxgM­ ªxc[{�ªx{G«�ª�«�{Cª��êqs{C¬©ª��Ak(d\fe}I{C·Yd\­$¨Yqs{G«
g.¬"}Yws«�ªxg.v�ªxwzg\f[«�g.¬+ªx{Gf�ª�vUd\wsfYwzfY§
¨[d.ª�ªx{CvxfY«��²vxwz§\c:ª��A°

å5ÔE1YDGF$×5B©äe7\ÔEX"1R3NV�D�@CQR×5×i7\V�V�Q ã 3�?CQ "��:ä "���×5B©äe7\ÔEX�BEÓ�14]Y7\X\ù ��3�?AZN7<?CZ5BE@CV�ñR7\@CXAB©QY3�QRÙN?AZN7V51:?G14åN1YXU7Y=M;(XU7MVnBE3�XAQRÓÀ7
7\14@CÔEÕ$7�ä�×(7\@ABEÓÀ7.3[?CX\=M?AZ57uBEÓ�14]R7MX ã 7\@A7
@A7MV�;ND.7\V$?CQBW �:äGW ��×5B©ä[é7.Ô²X.ù5ÒuZ57P@C7.]Y;5ÔE1R@
VN1:?C1RåN1RXA7µBEX�1�ñ:14BEÔ²14å5ÔE7J14?��
	�	
�����������������������
������� ����	
	��!��"�#$�&% '���(
( ù

,.-*) � @ H 9>8 ;�H =�4!$ 132�� ��= E <:H 254 B < ;,+ 2 ;,+�@ E 138:= H�H <&-�@ EGH

�e7.ñY7.@G14ÔiñR7.@GXAB©QY3NX-QRÙ¸687 J�7�?AéML ã 7\@A7�?A@G14BE357\VIQR3I?CZ57µ@A7\]R;5Ô²14@
V51:?G14åN1YXU7Y= ã B©?AZ´?xÕe×5BED\14ÔEÔ©Õ
"���B©?A7\@C14?ABEQR3NX�?AZ5@CQR;5]YZ/?AZ57�7.3[?CB©@C7$?A@G14BE35BE35]WV514?C1NùiÒuZ57�?A7MXx?µ7.@C@AQY@�@C14?A7�XU?C1Rå5BEÔ©BEõ.7MX�1:Ùêé
?A7.@n1R@AQY;53NV�W��T×N1RXCXA7\XJ?AZ5@CQR;N]RZ%?CZ57À?A@G14BE35BE35]/XU7.?$14?D�5ù h�L
.Iù ÒuZ57À7\@A@CQR@µ@C14?A7ÀQR3»?AZN7
?A@G14BE35B©3N]ÀXA7�?�@C7\1YDGZ57\X �5ù ��L
.Ê1:Ùê?C7.@	Wch�×N1YXAXA7\X\ù�ÒuZ57PB©3�/N;57.3(D�7$Q4Ù¸?AZ57P?C@C1RB©3NB©35]�XA7�?�XAB©õ\7
ã 1YX$ÓÀ7\1RXA;5@C7\VÛåeÕ»?A@G14BE35B©3N]/?AZ57´357�? ã QR@CF ã B©?AZ WGL�= �����5= ���N= �����N=8143NV ���5= �����T7.ä�1RÓ�é×5Ô©7MX.ù[ÒuZ57�@C7\XA;5Ô©?CX2ÓÀ1YV�7�B©?
D.Ô©7M14@-?CZN1:?
1RV5V�B©?ABEQR3(14Ô5?C@C1RB©3NB©35]�V51:?G1 ã QY;5Ô²VÀå(7Jå(7\357�ú(D.BE1RÔ�ù
��3%1435QR?AZ57\@�XU7.?JQRÙ�7.ä�×(7\@ABEÓÀ7.3[?CX\= ã 7�14@A?AB©ú(D�B²14ÔEÔEÕW]R7\357.@G1:?C7\VTÓÀQR@C7P?A@G14BE35BE35]I7�ä51RÓ�×NÔ©7MXå[ÕT@G143NV�QYÓÀÔ©ÕTV�BEXU?AQY@U?CB©3N]�?AZ57�QR@CB©]YB©3N1RÔ ?A@G14BE35BE35]IBEÓ�14]R7MX.ù(ÒuZ57nBE3ND�@C7\1YXU7MVW?C@C1RB©3NB©35]´XU7.?
ã 1YX2D�QYÓÀ×(Q[XU7MVÀQ4ÙL?AZ57 ���N= �����PQR@CBE]RBE3N14Ô5×(1:?U?C7.@C3NX-×NÔ©;NX L�� �5= �����JBE3NXU?C1R3ND�7MX-Q4Ù8V�B²XU?AQR@A?A7MV×N1:?A?A7.@C3NX ã B©?AZ�@G143NV5QRÓÀÔ©Õ$×NBEDGFY7\V�V�BEXU?AQY@U?CB©QY3�×(14@G14ÓÀ7�?C7.@GX.ù:ÒuZ57�V�B²XU?AQR@A?ABEQR3(X ã 7\@A7�D�QYÓ�éå5B©3(1:?ABEQR3(X�Q4Ù�?CZ57$ÙçQRÔEÔEQ ã B©35]�×NÔE1R3N14@�1 R�357$?A@G143(XxÙçQY@AÓ�1:?CB©QY3NX\û�Z5QR@CB©õ\QR3[?C1RÔ8143NV/ñY7.@A?AB²D.1RÔ?A@G143NXAÔE14?ABEQR3NX\=�XAD\14ÔEB©3N]N=�X �[;57\7.õ\B©35]/ö÷XABEÓ�;5Ô©?C1R357.QY;NXuZ5QR@CBEõ.QR3[?G14ÔLD�QRÓÀ×5@C7\XCXAB©QY3´143(VWñY7.@A?AB©é
D.14Ô�7\Ô©QY35]Y14?ABEQR38=:QY@�?AZ57�@C7.ñY7.@GXU7�ø�=41R3NV�ZNQR@CB©õ\QR3[?C1RÔ5XUZ57M14@CB©3N]Nù �+B©]Y;5@A7 "PXAZ5Q ã X�7�ä51RÓ�×NÔ©7MX
Q4Ù+V5BEXU?AQY@U?C7\V´×N1:?A?A7.@C3NX
;NXA7\VWÙçQR@
?A@G14BE35BE35]Nù � ZN7.3/V�BEXU?AQY@U?C7\VTV51:?G1 ã 1RX
;NXA7\VWÙçQR@u?C@C1RB©35éB©35](=M?AZ57<?A7MXx?+7.@C@AQY@�@G1:?A7
V�@CQR×5×i7\VP?CQ �Nù i�. öêÙç@CQRÓ �5ù h�L
. ã B©?AZNQR;�?"V�7�ÙçQY@AÓ�14?ABEQR3(ø�ùG�eQYÓÀ7
Q4Ù�?CZ57PÓÀBEXCD�Ô²1RXCXUB©úN7MVI7�ä51RÓ�×NÔ©7MX
1R@A7J]R7\3[;NB©357\Ô©ÕI1RÓ�å5BE]R;NQR;NX\=eå5;�?�XU7\ñR7\@C1RÔi1R@A7µ×(7\@UÙç7MD�?CÔ©Õ
BEV�7\3[?AB©ú(14å5ÔE7�åeÕ�Ze;5Ó�143NX\=Y1RÔz?CZ5QR;5]YZÀ?AZ57\Õ�1R@A7 ã @AB©?U?C7.3IBE3I143I;N3NV�7.@Aé�@A7\×5@A7MXU7\3[?A7\V�XU?xÕ[ÔE7RùÒuZ5BEX�XAZ5Q ã X$?CZN1:?�Ùç;5@U?CZ57.@�BEÓ�×N@AQ:ñY7.ÓÀ7.3[?CX�14@C7À?AQ»å(7T7�ä�×i7\D�?C7\V ã B©?AZ ÓÀQR@C7�?A@G14BE35BE35]V51:?G15ù

�5QR@+?CZ57�XA1RFR7
Q4Ù D�QYÓ�×(14@CBEXAQR38=:1µñ:14@CB©7.?xÕ$Q4ÙLQ4?CZ57.@+?A@G14BE3N1Rå5Ô©7�D.ÔE1YXAXABzú(7.@GX ã 1RX¸?C@C1RB©357MV143NVÖ?C7\XU?A7\VÚQR3Û?AZN7´XC14ÓÀ7IV51:?G14åN1YXU7Yù¸ÒuZ57W7.@C@AQY@$@C14?A7\X�QR3Û?CZ57I?C7\XU?�XU7.?nÙçQR@�?AZ57´ñ:14@Aé
B©QY;NXIÓÀ7�?CZ5Q�V5XT14@C7 XUZNQ ã 3 B©3 ú(]R;5@C7 �5ù
ÒuZ57 7.ä�×(7\@ABEÓÀ7.3[?CXWB©3ND.Ô©;(V�7\VÎ?CZ57%ÙçQYÔ©ÔEQ ã BE35]Ó�7.?AZ5Q�V5X\û òzóêàiÝGì:âÀï�ò©ì:ÜGÜGó ô
ïGì:á�ó÷ð:àWã B©?AZ W ��? ã QRé ã 1�ÕID�Ô²1RXCXABzúN7\@CX
?C@C1RB©3N7\VT?AQID.ÔE1YXAXAB©ÙçÕWQR3N7



 

K−NN Euclidean

[deslant] K−NN Euclidean

40 PCA + quadratic

1000 RBF + linear

SVM poly 4

RS−SVM poly 5

 

28x28−300−10

28x28−1000−10

28x28−300−100−10

28x28−500−150−10

  

LeNet−4 / Local

LeNet−4 / K−NN

LeNet−5

 −−−− 12.0 −−−−>

 −−−− 8.4 −−−−>

 −−−− 7.6 −−−−>

 

5

2.4

3.3

3.6

1.1

1.1

1

0.8

 

4.7

3.6

1.6

4.5

3.8

3.05

2.5

2.95

2.45

  

1.7

1.1

1.1

1.1

0.95

0.8

0.7

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

[dist] V−SVM poly 9

[dist] 28x28−300−10

[dist] 28x28−1000−10

[dist] 28x28−300−100−10

[dist] 28x28−500−150−10

[16x16] LeNet−1

[dist] LeNet−5

[dist] Boosted LeNet−4

LeNet−4

[16x16] Tangent Distance

[deslant] 20x20−300−10

Linear

[deslant] Linear

Pairwise
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