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ORQXKp��OrqY[�O�NY�rQ�EWO�Ea��J\v¸EaGuORQTSrQX�ROT@Öd�J\SzQTJo¶\QTSXc�EaOpÒ&[\��v�QX[\�zE 2 xWQ_vÀJ\S�NY��ORJ%]PQTMFxWJ 3 [÷fUI+|/Ó 2 [\�RQX]
� 3 �RORQXK 2 QXVT[\NF�RQ�fUI+|%]PJ4QX�yGPJ\O"`\QXGPQTSz[�ORQ²QZäPVZQX�r�rEW¶\QUORSz[�è�V�[�O&OrEaK�QX�yJ\v{VZJLGP`\QX�ROrEWJLG{c4[\GY] 2 QXVT[\NY�RQ
�YSrQTÒ+[\xaxa��[�OU�RJLK�QtJ\v¹JLNPS�qPJL�rOr� 2 xWJ�Vr³¡�Us²|�ORSz[�è�V�@
Ñ Q¥VZJLGY�rEH]PQTS_[÷�Yä4QX]Ö�RQTO_J\v1qPJL�ROr��QXGP`L[�`\QX]=EaGÖ[�]YEa�rORSzE 2 NPORQX]�[\xW`\J\SzEWOrqFK_@ Ñ Q0QT¶�[\xHNY[�ORQ0O�Ò&J
�rEaKpMFxWQ�MYSbEaKpEWOrEW¶\QX�pOrqY[�O�VZJ\SzSrQX�RMµJLGY]ÔORJ�[¢×zØ�Ù�Ù�Ú�ÛYÜß×bÝ\ÞßÜkØ�ÛãàRØ�Ú�Ûá�QZä�QXVTNPORQX] 2u3 [%]YEa�rORSzE 2 NPORQX]
[\xW`\J\SzEaOrqYK_@�B&J\Orq¥MYSzEHKpEWOrEW¶\QX�D[�SrQpQXK�MxWJ 3 QX] 243 Kp[\G 3 ]YE âµQTSrQXGuO¸[\xW`\J\SzEWOrqYK��¸[\GY]¥� 3 �RORQXKp�Tc~Q\@ÿ`P@Wc
B 3 æX[\GuOrEaGPQ�[�`\SrQTQXK�QXGuO�þ mRQ��§c¹[�ORJLK�EaV�VZJLKpKpEWO�þ � c�mX¯4c j � �§c¾�rOr[�ORQZÓ�Kp[\VzqYEHGPQ�SrQTMxaEaVT[�OrEWJLG�þ m � �§c~`\SzJLNPM
K�QXK 2 QTSz�rqYEWM�þ m � �§c¾[\GF]0NPM�]Y[�ORQX�DJ\v"SrJLNYOrEaGP`�Or[ 2 xWQX�T@�f#q4NY�TcµJLNPSt�ROrNY] 3 qY[\� 2 SzJL[\]º[�MFMFxaEaVT[ 2 EHxaEWO 3 @
}wEWSz�RO�Ò&Q�xWJ4J\³÷[�O�¢�ÝLÞ7£-¤Zà¦¥gÝ�§h§ c"ÒUqYEaVzq%MYSzJ\MF[�`L[�ORQX�p[0�rKp[\xHx&[\KpJLNYG�O�J\vDEaGPvÀJ\SzKp[�OrEWJLG%vÀSrJLK QT¶\QTS 3

mX¯



qPJL�RO�ORJ�[\xax{J\OrqPQTSDqYJL�ROr�#OrqY[�OD[�SrQÄVZJLGFGPQXVZORQX]	ORJ�EWOT@+f#qPQtMYSbEaKpEWOrEW¶\Q¸VT[\G 2 Q�EaGYEWOrEH[�ORQX] 2u3 [\G 3 JLGPQ
J\v+OrqPQ�qYJL�ROr�Tc¾VT[\xHxWQX]¥OrqPQ	Ü�ÛYÜßÞßÜkÝ\Þ§Ø�à cw[\GF]«EWO¸ORQTSzK�EaGY[�ORQX�tJLGFVZQ�EaGPvÀJ\SzKp[�OrEaJLG�v�SrJLK QT¶\QTS 3 qPJL�ROÄqY[\�
MYSrJ\M[�`L[�ORQX]�ORJ�[\xaxµJ\vwOrqPQtqYJL�ROr�T@
Ñ Q�QT¶�[\xaNY[�ORQ�OrqPQ¸v�JLxHxWJoÒ�EHGP`�VZJLKpK�JLGYx 3 NY�RQX]_[\xa`\J\SzEWOrqYKp��EaK�MFxWQXKpQXG�OrEaGY`ÄOrqYEH�+MYSzEaKpEaOrEW¶\Q\ê

4 07698;: + E3¨aE f#qPQtKpQX�r�r[�`\QX|YJ�ÒÅJ\v¹OrqPQtvÀJLNPS#[\xW`\J\SzEaOrqYKp�T@¦egGYEWOrEa[�ORJ\S#�zqPJoÒ�G	EaG�`\Sz[ 3 @

Stage 1 Stage 2hß[�n#f#qPQ¸[\xax Ó§ORJ�Ó�[\xHx{[\xW`\J\SzEWOrqFK_@ Stage 1 Stage 2 Stage 3h 2 n&f#qPQtxWQX[\]YQTS�[\xW`\J\SzEWOrqFK_@

Stage 1
©

Stage 2
©

Stage 3
©

Stage 4
©

hßVon#f#qPQt�RQXVZJLGY]F[�S 3 xaQX[\]PQTS�[\xW`\J\SzEaOrqYK_@
Round 1
Round 2hß]n+f#qPQ¸SbEaGP`�[\xW`\J\SzEWOrqFK_@

ª Ý�§h§«¥»Þ§Ø�¥gÝd§7§�c~Ò�qPQTSrQ�OrqPQ�EaGYEaOrEa[�ORJ\SD�rQXGY]Y�²[�K�QX�r�r[�`\Q�ORJ�[\xax¾J\OrqPQTStqPJL�rOr�Tc{[\GY]ºQX[\Vzq¥qYJL�RO²OrqY[�O
xaQX[�SzGY�1OrqY[�O�OrqPQ_[\xW`\J\SzEaOrqYK qY[\� 2 QTQXG%EHGYEWOrEa[�ORQX]%�RQXGY]Y��KpQX�r�r[�`\QX��ORJ0[\xax&OrqPQ�J\OrqPQTS�qYJL�ROr�T@
f�qYEa�D[\xW`\J\SzEWOrqYK Ea�D�RORSzNYVZOrNYSrQX]ª�zEaKpEaxa[�S�ORJ�]YQXVZQXG�ORSz[\xHEWæTQX]ºO�Ò&J�Ó§MFqY[\�RQ�VZJLKpKpEaOTcµ�rJLK�QÄ`\SzJLNPM
KpQXK 2 QTSz�rqFEWMª[\xW`\J\SbEWOrqYKp��hÀQ\@ÿ`P@Wcyþ m � �Ànbc~[\GY]ºOrqPQ��YSb�ROUMqY[\�RQX�²EaGº]PQXVZQXG�ORSb[\xaEWæTQX]�OrqPSrQTQZÓ§MqY[\�RQ
VZJLK�KpEWO�[\xW`\J\SbEWOrqYKp�Tc{hÀQ\@ÿ`P@Wcwþ mTl�c j � �Ànb@"f�qPQt[\xW`\J\SzEWOrqFK¬|YJoÒ�Ea��]PQTMFEaVZORQX]	EaG_}wEW`LNPSrQpm�@amLhß[�nb@
ª §¤rÝ�á�¤Zà4c�Ò�qPQTSrQ_OrqYQ	EaGYEWOrEH[�ORJ\Sp[\VZOr��[\�pOrqYQ	xWQX[\]PQTSX@�´�vÀORQTSpOrqPQ	EHGYEWOrEa[�ORJ\Sp�RQXGF]Y�p[¥K�QX�z�r[�`\Q
ORJª[\xax¹J\OrqPQTSÄqPJL�rOr�Tc{OrqPQpqPJL�rOr�²SrQX�RMµJLGY] 2u3 �RQXGY]FEaGP`�K�QX�r�r[�`\QX��ORJ�OrqPQpxWQX[\]PQTSo@1f#qYQ�xaQX[\]PQTS
Ý,¢,¢\à®¤¯¢uÝ\Þ°¤¦±�OrqPQpEaGPvÀJ\SzKp[�OrEWJLGºvÀSrJLK [\xaxwOrqPQpqYJL�ROr�Tc~[\GY]0�rQXGY]Y�¸[_K�QX�r�z[�`\Q��rNYKpK�[�SzEWæXEaGP`�[\xax
OrqYQ+EHGPMFNPOr��ORJ¸[\xaxuOrqPQ+qPJL�ROr�T@¦f#qFEa�~[\xW`\J\SbEWOrqYK�Ea�¾�rORSzNYVZOrNPSrQX]1xaEW³\Q&O�Ò&J�Ó§MFqY[\�rQ+VZJLK�KpEWO�þ � �§c�[\GY]
xHEW³\QpOrqPQ��YSz�RO¸O�Ò"JºJ\v+OrqPSrQTQ�VZJLK�KÄNYGFEaVT[�OrEWJLG¥MqY[\�RQX��EHG0OrqPSrQTQZÓ§MFqF[\�RQ�VZJLKpKpEaOÄ[\xW`\J\SzEaOrqYKp�Tc
Q\@ÿ`P@Wcwþ mX¯4c j � �§@&f#qPQ¸[\xW`\J\SzEWOrqFK²|YJoÒãEa�#]PQTMFEHVZORQX]_EaG_}wEW`LNPSrQpm�@amLh 2 nb@
ª ±R¤r×bØ�ÛáLÝ�à¦³´§¤rÝLáP¤Zà4c/Ò�qPQTSrQ�[º]PQX�rEW`LGY[�ORQX]%qPJL�RO_hß]YE âµQTSrQXGuOÄvÀSrJLKçOrqPQ�EaGYEWOrEa[�ORJ\SZn¸[\VZOr��[\�1OrqPQ
xaQX[\]PQTSX@Äf�qPQ�EaGYEWOrEa[�ORJ\S²�RQXGY]F�¸[�KpQX�r�r[�`\QpORJ_OrqPQ�xWQX[\]YQTSXc�Ò�qYEaVbqºOrqPQXG0EaGYEWOrEH[�ORQX�UOrqYQ�xaQX[\]PQTSRÓ
2 [\�RQX]Ô[\xW`\J\SzEaOrqYK_@�f#qPQ�[\xW`\J\SbEWOrqYKµ|YJ�ÒúEa��]PQTMFEHVZORQX]ÔEaG�}wEW`LNPSrQ0m�@amLhßVonb@Öf#qYEa��[\xW`\J\SbEWOrqYK

m ë



�rORSzNYVZOrNPSrQtEH�"QX�z�RQXG�OrEH[\xax 3 [��rMF[\GYGYEaGY`ÄORSrQTQ¸J\vw]PQTMYOrq�JLGYQ\cYÒ�EWOrq�OrqPQt�RQXVZJLGF]Y[�S 3 xWQX[\]PQTS 2 QXEaGP`
OrqYQtSrJ4J\O�[\GY]_[\xax�J\OrqYQTS�qPJL�ROr� 2 QXEHGP`1xaQX[X¶\QX�T@

ª §WØ®¢LÜß×bÝd§�àbÜÀÛP¢Ac�Ò�qPQTSrQ/K�QX�z�r[�`\QX�~MFSrJ\MF[�`L[�ORQ"[\xaJLGP`#OrqPQ/QX]Y`\QX�{J\vP[#xWJ\`LEaVT[\x�SzEaGP`P@¾f#qYEa��[\xW`\J\SbEWOrqYK
�rORSzNYVZOrNPSrQ&J�VTVTNPSz�wEaG1�RQT¶\QTSz[\x�`\SrJLNPM�VZJLKpK1NYGYEHVT[�OrEWJLG�� 3 �rORQXKp�Tc\Q\@ÿ`P@WcYþ m¦�§@/f#qPQ+[\xW`\J\SzEWOrqFK¶|YJ�Ò
EH�#]PQTMFEaVZORQX]_EHG_}¹Ea`LNPSrQpm�@amLhß]nb@

f#qPQ��RQXVZJLGF]0MYSzEaK�EWOrEW¶\Q�Ò&Q�QT¶�[\xaNY[�ORQpEa�²OrqPQn¢uÝ\Þ7£-¤Zà¦¥¸·TÚYØ�à Ú4Ù�MFSzEaKpEWOrEa¶\Q\@�f#qYEa�DMYSbEaKpEWOrEW¶\Q1EaGu¶\JLxW¶\QX�
OrqPQ¥NY�rQºJ\v1�uNYJ\SzNYK � 3 �RORQXKp�T@ ´ ·XÚPØ\àbÚ�Ù¹±`³º±ZÞ°¤ZÙ v�J\S�[�NFGYEW¶\QTSz�RQºJ\v��RQTSr¶\QTSz�_Ea�_[�VZJLxaxaQXVZOrEWJLG
J\v��rN 2 �RQTOr�_hßVT[\xaxWQX]��4NPJ\SzNYKp� n²J\vU�rQTSr¶\QTSz�Tc¦QX[\Vbq�MF[\EWS1J\v#Ò�qYEHVzq%qY[X¶\Q�[�GPJLGPQXKpMYO 3 EHG�ORQTSz�rQXVZOrEWJLG�@
S²NPJ\SbNYKé� 3 �RORQXK��D[�SzQ1O 3 MEaVT[\xax 3 NY�rQX]ªORJ_EaGFVZSrQX[\�RQ1OrqPQ�[X¶�[\Eaxa[ 2 EaxHEWO 3 [\GY]ºQTè�VTEWQXGFV 3 J\vySrQTMxaEaVT[�ORQX]
�RQTSr¶�EaVZQX�T@Cf�qPQ	`L[�OrqPQTSrÓ��uNPJ\SbNYK-MYSbEaKpEWOrEW¶\Q_MFSrJ\MF[�`L[�ORQX��[÷�zKp[\xax#[\K�JLNFG�O�J\vtEaGPvÀJ\SzKp[�OrEWJLGÔv�SrJLKû[
�4NPJ\SzNYKçORJ¥[ª�4NPJ\SzNFK_@0½~EW³\Q�OrqPQ�`L[�OrqPQTSRÓ�[\xax+MFSzEaKpEWOrEa¶\Q\c¹f#qFEa��MFSzEaKpEWOrEa¶\Q�VT[\G�[\xa�RJ 2 Q�EHGYEWOrEa[�ORQX]
243 [\G 3 JLGPQ�J\v�OrqPQ�qYJL�ROr�Tcw[\GY]«EWOÄORQTSzKpEaGF[�ORQX�tJLGYVZQ�EaGPvÀJ\SzKp[�OrEWJLG¥v�SrJLKç[	�4NPJ\SzNYK J\v�qPJL�ROr�1qY[\�
MYSrJ\M[�`L[�ORQX]�ORJ�[p�4NPJ\SzNFK J\vwqYJL�ROr�T@
Ñ Q�QT¶�[\xaNY[�ORQ�OrqYEa�+MYSzEHKpEWOrEW¶\QDÒ�EWOrq�O�Ò"J�Ò�Ea]PQXx 3 NY�RQX]��4NPJ\SzNYK�� 3 �RORQXK��Tê

ª¼» Ý¾½TØ�àbÜßÞßÜ¯¤¦±\cFÒ�qYQTSrQ¸QT¶\QTS 3 �RQTO#OrqY[�OUEaGYVTxaNY]YQX�&[�Kp[�ýgJ\SbEWO 3 J\v¦�RQTSr¶\QTSz�#EH��[p�uNYJ\SzNYK_@
ª�¿ Ý�À1§Á¤�c/?�NPMYMµJL�RQ1OrqY[�O�OrqYQ�GuNFK 2 QTS¸J\v��RQTSr¶\QTSz�X~¼Â¬Ã-Ä�vÀJ\S��RJLKpQ�EaGuORQT`\QTS[ÃA@�´USrSz[\GY`\QpOrqPQ
�rQTSr¶\QTSz�DEaG�ORJ�[ÅÃ�ä�Ã�Or[ 2 xWQ\c[\�D�rqPJ�Ò�G�EaG�}wEW`LNYSrQ�m�@ j4@#´Õ�4NPJ\SzNYK EH�#[�NYGFEWJLG�J\v/[pvßNYxaxµSrJ�Ò
[\GF]�JLGYQDQXxaQXK�QXG�O&vÀSrJLK�QX[\Vzq_SrJ�Ò·[ 2 J�¶\Q²OrqPQ²vÀNYxHxYSrJ�Òt@¦e»G�SrQX[\xHEWO 3 OrqYQDG4NYK 2 QTS&J\v~�RQTSz¶\QTSz��Ea�
GYJ\O#[\xWÒ&[ 3 ��[�MAQTSzv�QXVZO��r�4NY[�SrQ\cYEaG�Ò�qFEaVzq�VT[\�RQ��rJLK�Q²SrJoÒ���KpEW`LquO 2 Q¸xa[�Sr`\QTS�OrqF[\G�J\OrqPQTSz�T@/egG
[\G 3 VT[\�RQ\cFOrqYQt�uNPJ\SbNYKp��EaG�OrqPQÄf¾[ 2 xaQt�uNPJ\SbNYK�� 3 �RORQXK [�SrQtJ\v¦�rEaæTQ�Æph¯Ç ~¾nb@

4 07698;: + E3¨T f#qPQtf¹[ 2 xWQt�4NPJ\SzNFK�� 3 �rORQXK�J\v � ä � cFÒ�EWOrq�JLGPQ��4NPJ\SzNFK��rqY[\]PQX]�@

Host1 Host2 Host3 Host4 Host5 Host6

Host7 Host8 Host9 Host10 Host11 Host12

Host13 Host14 Host15 Host16 Host17 Host18

Host19 Host20 Host21 Host22 Host23 Host24

Host25 Host26 Host27 Host28 Host29 Host30

Host31 Host32 Host33 Host34 Host35 Host36

egGYEWOrEa[�ORJ\Sz�ÄOrqY[�O�EaGu¶\J\³\Q_[\G%[\xa`\J\SzEWOrqYKçOrqY[�O�EaK�MFxaQXK�QXG�Or��OrqPQ�`L[�OrqPQTSRÓ��4NPJ\SzNYK MYSzEHKpEWOrEW¶\Q�qF[X¶\Q�[
]PQXVTEa�zEWJLG¥ORJ�Kp[�³\Q\@¥±²GPQ�J\MFOrEWJLG÷EH�tORJ�MYSrJ 2 QpQT¶\QTS 3 qPJL�RO�[\GY]¥Ò+[\EWO1v�J\S�[ª�4NPJ\SzNFK9ORJºSrQX�RMµJLGY]�@

m �



´��RQXVZJLGY]%J\MYOrEaJLG«Ea��ORJªMYSzJ 2 Q�QZä�[\VZOrx 3 JLGPQ��4NPJ\SzNFK [\GY]÷Ò&[\EaO�vÀJ\SÄOrqY[�O1MF[�SrOrEHVTNYxa[�S��4NPJ\SzNYK ORJ
SrQX�RMµJLGY]{@�f#qYQX�RQªO�Ò"J�VT[\�RQX�_[�SzQºOrqYQºQZä�ORSrQXK�Q0VT[\�RQX�X@<´UGPJ\OrqYQTS�J\MFOrEWJLGÖEa��ORJ�MYSzJ 2 QºKÄNFxWOrEWMFxWQ
�4NPJ\SzNYKp��[\GY]�Ò+[\EWO�vÀJ\S�JLGPQ	J\vDOrqYQXK-ORJ«SzQX�RMµJLGY]�@ Ñ QºVT[\xax#OrqYQ	�RQTO�J\v¸qPJL�rOr�pMYSrJ 2 QX] 243 OrqPQ
EaGYEaOrEa[�ORJ\S�OrqPQ]ÈàRØ�ÀÉ¤Ê±1¤TÞß@�f#qPQ_MYSrJ 2 Q_�RQTO�qF[\�p[¥xWJ\OpEaKpMFxaEaVT[�OrEWJLGF�ÄJLGÔOrqPQ�SzNYGFGYEaGP`ªOrEaK�Q_J\v¸[\G
[\xW`\J\SzEaOrqYK_@/±²GPQ#OrqPQ�JLGPQ�qY[\GY]{cLOrqPQ�EaGFEWOrEa[�ORJ\S¦MYSrQTvÀQTSz�¦ORJ�³\QTQTM�OrqPQ�MYSrJ 2 Q#�RQTOy[\�"�rKp[\xaxP[\�yMAJL�z�rE 2 xWQ
ORJ�SrQX]YNYVZQtOrqYQ�Jo¶\QTSb[\xaxwxWJL[\]�JLGªOrqPQÄ� 3 �RORQXK�@D±²GPQtOrqYQ�J\OrqPQTS²qY[\GY]�cOrqPQÄEHGYEWOrEa[�ORJ\S�[\xH�RJ�MYSzQTv�QTSz��ORJ
MYSrJ 2 Q¸K�J\SrQÄqPJL�ROr��EHG�J\Sz]PQTS#ORJpSzQX]YNYVZQtOrqPQ¸MFSrJ 2 [ 2 EaxHEWO 3 J\vwvß[\EaxaNPSzQ\@ Ñ Q��ROrNY] 3 OrqPQ�EHK�MF[\VZO�J\vwOrqPQ
VzqYJLEaVZQtJ\vwMYSrJ 2 Q¸�RQTO#JLG_OrqYQ�[\xW`\J\SzEWOrqFK SzNYGYGYEHGP`ÄOrEHK�Qt[\GY]�[o¶4EaxH[ 2 EaxaEWO 3 @
Ñ Q�QT¶�[\xaNY[�ORQ�OrqPQ¸v�JLxHxWJoÒ�EHGP`�VZJLKpK�JLGYx 3 NY�RQX]_[\xa`\J\SzEWOrqYKp��EaK�MFxWQXKpQXG�OrEaGY`ÄOrqYEH�+MYSzEaKpEaOrEW¶\Q\ê

ª ·XÚYØ�àbÚ�ÙM¥gÞ§Ød¥¾·XÚYØ�àbÚ�Ù�cyÒ�qPQTSrQ�OrqPQ�EaGYEWOrEa[�ORJ\S1�RQXGY]Y�1[�K�QX�r�r[�`\Q�ORJºQT¶\QTS 3 qYJL�RO1EHG«OrqPQ�MYSrJ 2 Q
�rQTOTc"[\GY]�QX[\VbqÔqPJL�RO�OrqY[�OpqYQX[�Sz�1v�SrJLK OrqYQ�EaGYEWOrEa[�ORJ\S��RQXGY]F�1KpQX�r�r[�`\QX�pORJ¥[\xHx&qYJL�ROr��EaG%OrqPQ
MFSrJ 2 Q��RQTOT@�f#qPQ�[\xW`\J\SzEWOrqYK ORQTSzKpEaGF[�ORQX�1[\�1�RJ4JLG�[\�1�4NPJ\SzNFK qPQX[�Sz�ÄvÀSrJLKç[º�4NPJ\SzNYK [\GY]
vß[\Eaxa��J\OrqPQTSrÒ�EH�RQ\@�f#qYEH��[\xW`\J\SzEaOrqYKúEa�U�rEaKpEHxa[�S#ORJ�OrqPQÄ[\xaxWÓ§ORJ�Ó�[\xax¾[\xa`\J\SzEWOrqYKúMYSrQX�RQXGuORQX]ª[ 2 J�¶\Q\@
f�qYEa��[\xa`\J\SzEWOrqYKéEa�U�rORSzNYVZOrNPSrQX]ªxaEW³\Q1�RJLK�QÄ[�ORJLK�EaV 2 SrJL[\]YVT[\�RO²[\xW`\J\SzEWOrqFKp�ÄhÀQ\@ÿ`P@Wc I&J\SzQXx#þ mXj��Ànbc
�rJLK�Q�VZJLGY�RQXGY�rNF�¾[\xW`\J\SbEWOrqYKp�+hÀQ\@ÿ`P@WcFþÿj � �Ànbcu[\GY]ÄOrqPQ&�FGY[\xuMFqY[\�RQ+EaG1]PQXVZQXGuORSz[\xaEWæTQX]1OrqPSrQTQZÓ§MqY[\�RQ
VZJLK�KpEWO�[\xW`\J\SbEWOrqYKp�Tc{hÀQ\@ÿ`P@Wcwþ mTlº�Ànb@
ª ·XÚYØ�àbÚ�ÙM¥Z§Á¤zÝLá�¤Zà4c�ÒUqPQTSrQ	OrqYQºEaGFEWOrEa[�ORJ\S�[\VZOr�_[\��OrqPQºxWQX[\]PQTSX@�´�vÀORQTS�OrqPQ�EaGYEWOrEa[�ORJ\S��RQXGY]Y��[
KpQX�r�r[�`\Q¸ORJ�QT¶\QTS 3 qPJL�RO�EaG�OrqPQ²MYSrJ 2 Q²�RQTOTcPOrqPQ¸qPJL�ROr�+SzQX�RMµJLGY] 2u3 �RQXGY]YEaGY`ÄK�QX�r�z[�`\QX��ORJ�OrqPQ
xaQX[\]PQTSX@/±²GYVZQ+OrqPQ�xWQX[\]PQTS¦qPQX[�Sz�wvÀSrJLK7[²�uNYJ\SzNYK_c\EWOw[�`\`\SrQT`L[�ORQX�"OrqPQ�EaGPvÀJ\SzKp[�OrEWJLGÄv�SzJLK�qYJL�ROr�
EHGªOrqF[�O��uNYJ\SzNYK_c�[\GY]0�RQXGF]Y�²[_K�QX�r�r[�`\Q��zNYKpKp[�SzEaæXEaGP`�[\xHx¾OrqYQpEaGPMFNPOr�DORJ�[\xax¹OrqPQpqYJL�ROr�¸EaG
OrqYQUMYSzJ 2 QU�RQTOT@/f#qYEa�"[\xW`\J\SzEWOrqFKiEa�&�rEaKpEHxa[�S¦ORJÄOrqYQDxWQX[\]YQTS&[\xW`\J\SbEWOrqYK<MFSrQX�RQXGuORQX]�[ 2 J�¶\Q\@/f#qPQ
[\xa`\J\SzEWOrqYK<EH�y�RORSzNFVZOrNPSrQX]p�rEHKpEaxa[�SwORJÄ½¾[\K�MµJ\SrOTùC�y|w[�ä�JL�"[\xa`\J\SzEWOrqYKúþ m � �§c4OrqPQD[\xW`\J\SzEWOrqYKiNY�RQX]
EHG¸OrqPQy}PSb[\GP`LEWMF[\GYE\]FEa�RORSzE 2 NPORQX]D�FxWQ/� 3 �RORQXK�þÿ¯�m¦�§c\�RJLKpQ"VZJLGY�RQXGF�rNY�{[\xW`\J\SbEWOrqYKp�yhÀQ\@ÿ`P@Wc�þ � �ÀnbcL[\GY]
xHEW³\Q�OrqPQ��FGY[\xwO�Ò"J	J\v"OrqPSzQTQ�VZJLKpK1NYGYEaVT[�OrEWJLG�MqY[\�RQX�tEaGºOrqPSzQTQZÓ§MFqY[\�RQ�VZJLK�KpEWOt[\xW`\J\SzEaOrqYKp�Tc
Q\@ÿ`P@Wcwþ mX¯4c j � �§@

Ñ Q�SbNYG_[��rEaGP`LxaQ¸MYSrJ�VZQX�r�#[�O#QX[\Vbq�`\QTJ\`\Sz[�MFqFEaVT[\x~xWJ�VT[�OrEWJLG�@ Ñ Q1]PJpGPJ\O�[\]F]PSrQX�r�#EH�r�rNPQX�+SrQXxH[�ORQX]_ORJ
�rVT[\xaEHGP`ÄOrqYQDG4NYK 2 QTS+J\v{MFSrJ4VZQX�z�RQX�TcP[\�+Ò"Q 2 QXxaEWQT¶\QDOrqY[�O��rNYVbq�Ea�r�rNPQX�&[�SrQ²J\SrOrqPJ\`\JLGF[\xµORJ1JLNYS+�rOrNY] 3 @
�D�rEaGP`t[�j�Ó�xaQT¶\QXxFqYEWQTSb[�SzVzq 3 cu[\xW`\J\SbEWOrqYKp�wJ\vµOrqPQ��rJ\SrO/Ò&Q�VZJLGY�rEa]YQTS/VT[\G 2 Q#Kp[\]PQ#ORJ�Ò"J\Sr³�QZâµQXVZOrEW¶\QXx 3
Ò�EWOrq%�RQT¶\QTSz[\x�q4NYGY]YSrQX]Y�ÄJ\v#MYSrJ�VZQX�r�RQX�T@�?�NYVzq�[�qYEWQTSb[�SzVzq 3 Ea�1NY�RQX]�cyQ\@ÿ`P@Wc"EaGÖþ m\m�c�m � �§c"Ò�qPQTSrQ�OrqPQ
ORJ\M�xWQT¶\QXxAJ\v~OrqYQ²qFEWQTSz[�SzVbq 3 VZJLGF�rEa�ROr�+J\v � ¿4j�lpSrQTMYSrQX�RQXGuOr[�OrEW¶\QX�thß�RQTSz¶\QTSz�bn&[�O�]YEa�RMµQTSz�rQ�`\QTJ\`\Sz[�MFqFEaVT[\x
xWJ�VT[�OrEWJLGY�T@�^y[\Vbq�SzQTMYSrQX�RQXGuOr[�OrEW¶\Q�`L[�OrqPQTSz��EaGPvÀJ\SzKp[�OrEaJLGÔvÀSrJLK [\GF]�MFSrJ\MF[�`L[�ORQX��EaGPvÀJ\SzKp[�OrEWJLG�ORJ
MYSrJ�VZQX�r�RQX��OrqY[�O_[�SrQºMYSrJoä�EHKp[�ORQªORJ�EWOT@Õ´DxW`\J\SzEWOrqFKp��xHEW³\Q	OrqPJL�rQ�VZJLGF�rEa]PQTSrQX]¢qPQTSrQ�[�SrQºO 3 MFEaVT[\xax 3
SzNYG0[\KpJLGP`	OrqPQ�SrQTMYSrQX�RQXGuOr[�OrEW¶\QX�T@�f#q4NY�Tc{JLNYS��ROrNY] 3 Ea�t[�MFMFxaEaVT[ 2 xaQ1ORJª� 3 �rORQXKp�tOrqY[�OÄEaK�MFxWQXKpQXG�O
�rVT[\xa[ 2 EaxaEWO 3 EaG1OrqYEa�¦Kp[\GFGPQTSX@/±²NPS¦�ROrNY] 3 Ea�w[\xa�RJt�RJLKpQTÒ�qY[�O/[�MYMFxHEaVT[ 2 xWQ"ORJtxa[�Sr`\Q#�rVT[\xWQ#VTxHEWQXG�OgÓ��rQTSr¶\QTS
� 3 �RORQXKp�UxaEW³\Q�}wxWQTQTO�þ m � �¹[\GY]�?�BjSUÓ�½�þÿj�lº�wÒ�qPQTSrQÄVTxaEWQXGuOr�#VZJLG�Or[\VZO¸[p�4NPJ\SzNFK�J\v¦OrqPQ��RQTSz¶\QTSz�T@#±²NPS
�ROrNY] 3 Ea�²qPJoÒ&QT¶\QTS�GPJ\Ot[�MFMFxaEaVT[ 2 xaQtORJ�� 3 �RORQXKp�²OrqY[�OtEaKpMFxWQXK�QXGuOUKp[\�z�rEW¶\Q��rVT[\xa[ 2 EHxaEWO 3 cµQ\@ÿ`P@Wc~NF�rEaGP`
`\JL�r�rEaMPÓ 2 [\�RQX]_J\S�MAQTQTSrÓ§ORJ�Ó§MAQTQTSD[\xW`\J\SzEWOrqFKp�T@
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Ñ QÄKpQX[\�rNPSrQtOrqYQ�ØdË�¤ZàRÝd§h§¦SbNYGYGYEaGY`ÄOrEaKpQtJ\v¦[\G	[\xW`\J\SzEaOrqYK�vÀSrJLK OrqPQ�OrEaK�Q�EWOU�ROr[�SrOr��[�OD�RJLK�Q1qPJL�RO
NYGuOrEax&EWO�ORQTSzKpEaGY[�ORQX��[�Op[\xHx&qYJL�ROr�	hÀJ\SpNYGuOrEax+EWO1ORQTSzKpEaGY[�ORQX��[�Op[º�4NPJ\SzNFKçJ\v²qPJL�ROr��EHG÷OrqYQ�VT[\�rQX�
Ò�qPQTSzQUÒ&Q¸[�SrQ¸VZJLGY�rEa]PQTSbEaGP`�OrqYQDMµQTSrvÀJ\SzKp[\GFVZQUJ\v¹�uNPJ\SbNYK � 3 �rORQXKp�bnbcP[\�+Ò"QXxHxA[\�+OrqYQ[§WØX×bÝd§¾SbNYGYGYEaGY`
OrEaK�Qt[�OU[�`LEW¶\QXG�qPJL�rOT@
f#qPQ�O 3 MFEHVT[\xwOrqPQTJ\SrQTOrEaVT[\x¦K�QTORSbEaV�NY�RQX]�ORJ�[\GY[\x 3 æTQ�OrqPQ�SzNYGFGYEaGP`pOrEHK�Q�J\v&]YEH�RORSzE 2 NYORQX]	[\xW`\J\SzEaOrqYKp�
Ea��OrqYQÄG4NYK 2 QTS�J\v/K�QX�z�r[�`\Q�QZäPVzqY[\GY`\QÄSrJLNFGY]Y�+OrqPQ1[\xW`\J\SzEWOrqYK MAQTSzv�J\SzK��TcPJ\S�OrqPQÄGuNYK 2 QTS#J\v#×zØ�ÙM¥
Ù�Ú�ÛYÜß×bÝ\ÞßÜkØ�ÛÌ± Þ°¤ZÈ3±ÄEaG_VT[\�RQ�J\vw[�GPJLG�Ó�� 3 GYVzqYSrJLGPJLNY��� 3 �RORQXK hÀQ\@ÿ`P@Wc¦þ m ë com � cbj � �Ànb@+´DVTVZJ\Sz]YEaGP`�ORJ�OrqYEa�
K�QTORSzEHV�cPÒ"Q¸`\QTO#OrqYQ¸v�JLxaxaJoÒ�EaGY`ÄJ�¶\QTSz[\xax�SzNFGYGYEaGP`ÄOrEaK�QX�Têyj�VZJLK�KÄNYGFEaVT[�OrEWJLG_�RORQTMF�+vÀJ\S#OrqPQt[\xHx Ó§ORJ�Ó�[\xax
[\GY]Ä�uNPJ\SbNYK�Ó§ORJ�Ó��4NPJ\SzNYK=[\xa`\J\SzEWOrqYKp�R��¯�VZJLKpKÄNFGYEaVT[�OrEWJLGÄ�RORQTMF�{vÀJ\S~OrqYQ"xWQX[\]PQTS¹[\GY]t�4NPJ\SzNYK�Ó�xWQX[\]PQTS
[\xW`\J\SzEaOrqYKp�1� ë VZJLKpK1NYGYEaVT[�OrEaJLG0�RORQTMF�²vÀJ\St�RQXVZJLGY]Y[�S 3 xWQX[\]PQTSR�{[\GF]¥jº~ÊÍ¢m��RORQTMF�²vÀJ\S¸OrqPQ�SzEaGP`�[\x Ó
`\J\SzEWOrqFKúEaGª[�� 3 �RORQXKéÒ�EWOrqÎ~÷qPJL�ROr�T@�egG	VZJLGuORSz[\�RO²ORJ�ÒUqY[�O�OrqYEH��K�QTORSzEHVt�rNP`\`\QX�ROr�XcµEHGª?4QXVZOrEWJLG�¯4@am
Ò&QDJ 2 �RQTSr¶\Q²OrqY[�O�EaG�VZQTSrOr[\EaG��RQTOROrEaGY`L�+OrqPQ¸�RQXVZJLGY]Y[�S 3 xWQX[\]PQTS�[\xW`\J\SzEWOrqFK�[\VbqYEWQT¶\QX��OrqYQ 2 QX�RO+Jo¶\QTSb[\xax
SzNYGFGYEaGP`_OrEaKpQ\c¹ÒUqPQTSrQX[\�1[\xax Ó§ORJ�Ó�[\xaxyJ\v�ORQXG%MµQTSrvÀJ\SzKp�tOrqYQ�Ò&J\Sz�ROT@ªf�qPQ�SzNFGYGYEaGP`_OrEHK�Q�J\v�SzEHGP`	Ò+[\�
NY�rNF[\xax 3 xWQX�z��OrqY[\G�]PJLN 2 xWQ²OrqPQ¸SzNYGFGYEaGP`1OrEaK�QX��J\vwOrqPQ¸J\OrqYQTSU[\xW`\J\SzEaOrqYKp�T@
Ñ q 3 ]YJuQX�1OrqPQ�VZJLKpK1NYGYEaVT[�OrEWJLG��RORQTM�K�QTORSbEaV�vß[\Eax"ORJ0VT[�MYOrNPSrQ�[\VZOrNY[\x+[\xW`\J\SzEWOrqFK 2 QXqY[o¶4EWJ\S�J�¶\QTS
OrqPQ1e»GuORQTSzGPQTO`�%}wEWSb�ROTcAGYJ\OU[\xax¹VZJLKpK1NYGYEaVT[�OrEWJLGº�RORQTMF�DqY[o¶\Q1OrqYQ1�r[\KpQ1VZJL�ROTcµQ\@ÿ`P@Wc{[�K�QX�r�r[�`\Q1vÀSrJLK
d	e»f�ORJªI&J\SzGYQXxax¾VT[\G0[�SzSzEW¶\Q1Ò�EWOrqYEaGºj�l_Kp�T@Wc�Ò�qFEaxWQ�[�K�QX�r�z[�`\Q�v�SrJLK9d	egfãORJ_f¹[\EWÒ+[\G0Kp[ 3 Or[�³\Q
mXj � Kp�T@0?4QXVZJLGY]�c¦OrqPQ�xa[�ORQXGYV 3 JLG�fUI�|�xHEaGP³��t]PQTMµQXGY]Y�ÄGPJ\OÄJLGFx 3 JLG«OrqYQ�NYGF]PQTSzx 3 EaGP`�K�QX�z�r[�`\Q
xa[�ORQXGYV 3 c 2 NPOt[\xa�rJ�JLG¥OrqPQ�xWJL�r�²Sb[�ORQ\@pe�v&[�K�QX�r�z[�`\Q��RQXGuO¸Jo¶\QTS�[_fUI+|=xaEHGP³	Ea�¸xWJL�rOTc~OrqPQpK�QX�z�r[�`\Q
Ea�ÄSrQTORSz[\GY�zKpEWORORQX]%[�v�ORQTS�[ªOrEaK�QTJLNPO1Ò�qYEaVbq«Ea�1xa[�Sr`\QTS1OrqY[\G%OrqPQ�[X¶\QTSz[�`\Q_SzJLNYGY]�Ó§ORSzEaM¥OrEaK�Q0hß�wf#fUn
JLG�OrqPQ_xaEaGY³@0f#qPQTSzQTv�J\SrQ\c"EWv#JLGPQ_[\xW`\J\SzEaOrqYK K�QX�r�r[�`\Q�Ea�1xWJL�ROTc"OrqPQ_[\xW`\J\SzEWOrqFK_ùC�1Jo¶\QTSz[\xax+SbNYGYGYEaGY`
OrEaK�QªVT[\G 2 Q	K�J\SzQ	OrqY[\G�]PJLN 2 xWQX]{@·?�EHGYVZQ�[\xW`\J\SzEWOrqFKp�pOrqY[�O�QZä�VbqY[\GP`\Q�xWQX�r��K�QX�r�r[�`\QX��[�SrQºxWQX�r�
�rNY�zVZQTMYOrE 2 xWQ�ORJ�K�QX�z�r[�`\Q�xWJL�r�TcAOrqPQ 3 [�SrQ�K�J\SrQ�xaEW³\QXx 3 ORJ�MµQTSrvÀJ\SzK Ò&QXxax¾Ò�qPQXGºxWJL�r�USz[�ORQX�²[�SrQ�qYEW`Lq�@
f#qYEH�yQZä�MFxa[\EaGF�/Ò�q 3 OrqPQ²Jo¶\QTSb[\xaxµSzNYGYGFEaGP`tOrEaKpQUJ\v~[\xHx Ó§ORJ�Ó�[\xaxµEa�+KpEa�RQTSb[ 2 xWQUEHG�OrqPQDMYSrQX�rQXGYVZQ²J\v¾xWJL�r� 3
xaEaGY³4�T@t´D]Y]YEaOrEWJLGY[\xax 3 cµK�QX�r�z[�`\Q�xa[�ORQXGYVTEWQX�¸[\GF]0xWJL�r�DSz[�ORQX�¸JLG0]YEWâAQTSrQXGuO¸VZJLKpK1NYGYEaVT[�OrEWJLG�M[�OrqY�²JLG
OrqPQªe»GuORQTSzGPQTO�J\v�ORQXG¢]PJ%GPJ\O�MFSrQX�RQTSr¶\QªOrqPQ	ORSzEH[\GP`LxWQ	EaGYQX�uNY[\xHEWO 3 þÿ¯4com � cbj � � 2 QXVT[\NY�RQºOrqPQ	SzJLNPOrEaGP`
MµJLxaEaVTEWQX�DJ\v&e»GuORQTSzGPQTO¸SzJLNPORQTSz�²J\vÀORQXG«]PJ_GPJ\OtVbqPJuJL�rQ�[\G0J\MYOrEaK�[\xwMF[�Orq 2 QTO�Ò&QTQXG¥O�Ò&J	qPJL�rOr�T@�f#qYEa�
QZä�MFxa[\EaGY�UÒ�q 3 �RQXVZJLGF]Y[�S 3 xaQX[\]PQTStVT[\G0[\VzqYEaQT¶\Q 2 QTORORQTS�MAQTSzv�J\SzK�[\GYVZQ 243 SzQTv�Sz[\EHGYEaGP`�v�SrJLK �rQXGY]YEaGP`
K�QX�r�z[�`\QX�#JLG�¶\QTS 3 xWJL�z� 3 J\SU�rxWJoÒÅMF[�OrqY�T@
Ñ QÄ[\GF[\x 3 æTQ�JLNPS#QZä�MAQTSbEaK�QXGuOr[\xµSrQX�rNYxWOr�XcY[\GY]_QZä�MFxa[\EaG�OrqPQ�J 2 �RQTSr¶\QX]ª[\xW`\J\SzEWOrqYK SbNYGYGYEaGY`ÄOrEaKpQX�#EaG
ORQTSzKp�UJ\v/OrqPQ�NYGY]YQTSzx 3 EaGP`�GPQTO�Ò&J\Sr³	VbqY[�Sz[\VZORQTSzEH�ROrEaVT��¿_xH[�ORQXGYV 3 [\GY]ºxWJL�r�USz[�ORQX�T@DsDNYQÄORJ�OrqPQ1`\SrQX[�O
¶�[�SzEa[ 2 EaxHEWO 3 J\v�SzNYGYGFEaGP`�OrEaK�QX�Tc¹OrqPQ�[X¶\QTSz[�`\Q�SzNFGYGYEaGP`�OrEaKpQ�Ea�ÄGPJ\OÄEaGF]YEaVT[�OrEW¶\QpJ\v#[\G%[\xW`\J\SzEaOrqYK_ùC�
O 3 MFEaVT[\x 2 QXqF[X¶�EWJ\SX@ Ñ QtOrqPQTSzQTv�J\SrQ�v�J�VTNY��JLG_OrqYQ�á�Üh± Þßà ÜÏÀTÚ�ÞßÜkØ�Û�J\vwSzNYGYGFEaGP`�OrEHK�QX�T@
f#qPQtVZJLK�KÄNYGFEaVT[�OrEWJLG��RORQTMºK�QTORSzEaV¸EH�+Ò�Ea]PQXx 3 NY�RQX]_]YNYQ¸ORJ�EWOr�+QX[\�RQÄJ\v¦NY�RQ\@&?4QT¶\QTSb[\x�J\OrqPQTS�MµQTSrvÀJ\SRÓ
Kp[\GYVZQtKpJ4]PQXxH�Tc�Q\@ÿ`P@Wc¾þ � cbj ë cb¯\j��§cFqF[X¶\Q 2 QTQXG_NY�RQX]�ORJp[\GF[\x 3 æTQt]FEa�RORSzE 2 NPORQX]�J\S�M[�Sz[\xaxWQXxµ[\xW`\J\SzEaOrqYKp�
hßVZv»@"?4QXVZOrEWJLG=m�@ jLnb@¼UJoÒ&QT¶\QTSXc+OrqPQX�RQ	]YJ�GYJ\O�SrQX[\xaEa�ROrEHVT[\xax 3 K�J�]PQXx+[\xW`\J\SzEaOrqYK 2 QXqY[X¶�EWJ\S�Jo¶\QTS�OrqPQ
egG�ORQTSzGYQTOT@U´+ODOrqPQÄQXGF]	J\v¦OrqYEH��OrqPQX�zEa�TcFÒ&Q��rNP`\`\QX�RO²[�SzQT�FGPQXK�QXGuO�ORJ�OrqPQ��ROr[\GY]Y[�Sz]ªK�QTORSzEaV�cAÒ�qYEHVzq
`LEW¶\QX�²[�K�J\SrQ�SzQX[\xaEa�ROrEaV�[\VTVZJLNYG�O²J\vy[\Gº[\xW`\J\SzEaOrqYK_ùC�UQTè�VTEWQXGYV 3 cµ[\GY]º[�OUOrqPQ��r[\K�Q1OrEaK�Q1Ea�#QX[\� 3 ORJ

m �



QXK�MFxaJ 3 @
f#qPQ�SrQX�ROyJ\v�OrqFEa�/OrqPQX�zEa�/Ea�yJ\Sr`L[\GYEWæTQX]�[\�yvÀJLxaxWJ�Ò��Tê/?4QXVZOrEWJLGªm�@ j�]YEH�rVTNY�r�RQX�/SrQXxa[�ORQX]�Ò"J\Sr³A@yI+qY[�MYORQTS�j
]PQX�rVZSbE 2 QX�{OrqPQ"QZä4MµQTSzEaKpQXG�O¹�RQTOrNPM�[\GY]ÄKpQTOrqPJ4]YJLxWJ\` 3 @¹f�qPQyvÀJLxaxWJ�Ò�EaGP`#O�Ò"J¸VbqY[�MYORQTSz�¹[\GY[\x 3 æTQ"QZä�MµQTSRÓ
EaK�QXGuOr[\xµSrQX�rNFxWOr�TêyI+qY[�MYORQTSD¯�]YEa�rVTNY�z�RQX�&`L[�OrqPQTSRÓ�[\xax{[\xa`\J\SzEWOrqYKp�+[\GY]	qPJoÒ·OrqPQXEaS�SzNYGYGYEHGP`�OrEaKpQX�#[�SrQ
EaGÐ|NPQXGYVZQX] 243 xa[�ORQXGYV 3 [\GF]�K�QX�r�z[�`\Q²xaJL�r�T@yI+qY[�MYORQTS ë VZJLKpMF[�SrQX�&OrqPQ�O�Ò"J�MYSbEaKpEWOrEW¶\QX�y[\GY]��ROrNF]YEWQX�
OrqPQ¸SrQXxH[�OrEWJLGY�rqYEaM 2 QTO�Ò"QTQXG_OrqYQtMYSrJ 2 Q²�RQTO�[\GY]�OrqPQ�SzNYGYGYEHGP`�OrEaKpQ¸J\v¾`L[�OrqPQTSrÓ��uNPJ\SbNYK [\xW`\J\SzEaOrqYKp�T@
I+qY[�MFORQTS � VZJLGYVTxaNF]PQX�+OrqPQtOrqPQX�zEa��[\GY]��rNY`\`\QX�ROr��[\G�[\xaORQTSzGY[�OrEW¶\QtMµQTSrvÀJ\SzKp[\GFVZQtK�QTORSzEaV�@
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ÕHÖh×ØÖ°Õ ©��¾���F���/�P�º���Y����£/�� ¢�F�¾�L�
± 2 Or[\EHGYEaGP`D]Y[�Or[²JLG�]YE âµQTSrQXGuO¹[\�RMµQXVZOr�¦J\ve»GuORQTSzGPQTO/VZJLK�KÄNYGFEaVT[�OrEWJLG�Ea�w[\G�QXK�QTSr`LEaGY`DSzQX�RQX[�SzVzqp�YQXxa]�@
?4JLK�QUMYSrQX�RQXGuO&SrQX�RQX[�SzVbq�EHGpOrqYEa�"[�SrQX[1v�J�VTNY�RQX�"JLG�K�QX[\�rNPSzEHGP`�[\GY]�[\GY[\x 3 æXEaGP`ÄOrqPQUVZJLGY�rOr[\GYV 3 J\v�egG�Ó
ORQTSzGPQTO�MF[�Orq�VzqY[�Sb[\VZORQTSzEa�ROrEaVT���rNYVbqÔ[\��SrJLNPOrEHGP`Pc"xWJL�z�Tc"[\GY]�OrqYSrJLNP`LqPMFNYO_þÿj\j4c ¯\¯��§@¢?�NYVbq�SrQX�RQX[�SzVbq
vÀJ4VTNY�rQX��MYSbEaKp[�SzEax 3 JLG�MAJLEHG�OgÓ§ORJ�Ó§MµJLEaGuO�VZJLKpK1NYGYEHVT[�OrEWJLG�c#[\GY]¢GPJ\O�JLG�OrqPQºMµQTSrvÀJ\SzKp[\GYVZQªJ\vt]YEa�gÓ
ORSzE 2 NPORQX]0[\xW`\J\SzEWOrqFKp�T@�´iSzQXxa[�ORQX]¥MYSzJ�ýgQXVZOTc¾MFNPSz�rNYQX] 243 I+qY[\GY]PSb[�QTOÄ[\xk@yþ � �§c¹�rOrNY]YEWQX�²OrqPQpGF[�OrNPSrQ
J\v�VZJLKpK1NYGYEaVT[�OrEWJLG«vÀ[\EHxaNPSrQX�Tc¾EaGYVTxaNY]FEaGP`�]FNPSz[�OrEWJLG¥[\GF]¥xWJ�VT[�OrEWJLG�cw[\GY]¥qPJ�ÒiOrqPQ 3 QZâµQXVZOÄOrqPQ�QXGY]�Ó
ORJ�Ó§QXGY]¥[o¶�[\EHxa[ 2 EaxaEaO 3 J\v&Ò�Ea]PQZÓ�[�SzQX[��rQTSr¶4EHVZQX�T@�´UGPJ\OrqYQTSt�ROrNY] 3 c 243 ´DKpEWS¸[\GY] Ñ J4JLxUþÿj��§c~QT¶�[\xaNF[�ORQX�
OrqPQ�[X¶�[\Eaxa[ 2 EaxHEWO 3 J\v#]YE âµQTSrQXGuOÄ�4NPJ\SzNYKç� 3 �RORQXKp�ÄJo¶\QTS�OrqPQ�e»GuORQTSzGPQTOT@	f�qPQX�RQ�SzQX�RQX[�SzVzq%QZâµJ\SrOr��[�SrQ
J\SrOrqPJ\`\JLGF[\x~[\GY]�VZJLKpMFxWQXK�QXGuOr[�S 3 ORJpJLNPSz�T@

= :º0 ?3( 6 C7+ F (J+<Ù 8 ?3C 0 * W ?3(;GÛÚ g + : Ch? W¼Ü +P*¦Ý[' :�N .
f#qPQ²vß[\VZO#OrqY[�O�egG�ORQTSbGPQTO�SrJLNPOrEaGY`ÄJ\vÀORQXG�]PJ4QX�#GPJ\O#�RQXxaQXVZO�J\MYOrEaKp[\xAMF[�OrqY�#Ò&[\�+MYSzQT¶4EWJLNF�rx 3 J 2 �rQTSr¶\QX]
243 [UGuNFK 2 QTS�J\vPMYSrJ�ýRQXVZOr�µ¿¸sDQTORJLNPS+þÿj � c j � �§c\d	JL�rqPQ²þ m � �§cL[\GY]t�#±²ü=þÿ¯��§@wf#qPQX�RQyMYSrJ�ýRQXVZOr�¾VZJLGY�rORSzNYVZO
Jo¶\QTSbxa[ 3 GYQTO�Ò&J\Sr³4�¹[\GY]ÄEaK�MYSrJ�¶\Q/MµQTSrvÀJ\SzKp[\GYVZQ 243 SrJLNPOrEaGY`�K�QX�r�r[�`\QX�¾Jo¶\QTSwOrqPQX�rQyJo¶\QTSbxa[ 3 �¹JLG 2 QTORORQTS
MF[�OrqY�&OrqY[\G�Ò&JLNYxa] 2 QDVbqPJL�RQXG 243 egG�ORQTSbGPQTO+SrJLNPOrEaGP`P@wegG�VZJLG�ORSz[\�rOTcYÒ"Q¸GPQXEaOrqPQTS&[\�z�rNYK�Q¸[\G�Jo¶\QTSzxH[ 3
EaGPvÀSz[\�RORSbNYVZOrNPSrQ\cµGPJ\S²SrJLNPORQ�K�QX�r�z[�`\QX�²OrqPSrJLNP`Lq�qPJL�ROr�DOrqY[�Ot[�SzQ�GYJ\OUMF[�SzOrEaVTEWMF[�OrEaGY`�EaGªOrqPQ�VTNPSrSrQXGuO
EaGY�rOr[\GYVZQÄJ\v"OrqPQ�[\xW`\J\SzEWOrqYK�@¸d	J\SrQTJ�¶\QTSXc{OrqPQ�[�vÀJ\SrQXK�QXGuOrEWJLGPQX]�MYSrJ�ýRQXVZOr�²NY�RQ1Jo¶\QTSzxH[ 3 �tEaGªJ\Sz]PQTS²ORJ
�FGY] 2 QTORORQTSÄMF[�OrqY�¸vÀJ\SÞÈPØ�Ü�ÛÞa¥»Þ§Ød¥ßÈ�Ø�ÜÀÛFÞÄVZJLKpKÄNFGYEaVT[�OrEWJLG«JLGYx 3 @ Ñ qPQXG÷[\G¥Jo¶\QTSbxa[ 3 EH�tNY�RQX]¥[�OÄOrqPQ
SrJLNPOrEHGP`pxWQT¶\QXxkcA[\��EaG_OrqYQX�RQ�MYSzJ�ýgQXVZOr�TcAK�QX�r�r[�`\QX�DvÀSrJLK�OrqPQ1�r[\K�Q1�RJLNPSzVZQtOrqF[�OU[�SrQÄSrJLNPORQX]�OrqYSrJLNP`Lq
OrqPQt�r[\KpQ�qPJL�RO�ORJ�]FE âAQTSzQXG�O#]PQX�rOrEaGY[�OrEWJLGY��[�SzQ�GPJ\O#K�QTSr`\QX]	EaG�ORJ�[��rEaGP`LxWQ¸K�QX�z�r[�`\Q\@"}PJ\SUQZä�[\KpMFxWQ\c
xWQTO¸NY�¸VZJLGY�zEa]PQTS²OrqPQp[\xax Ó§ORJ�Ó�[\xHx¦[\xW`\J\SzEWOrqYK SzNFGYGYEaGP`�Jo¶\QTS�[\G¥Jo¶\QTSzxa[ 3 OrqY[�O¸SrJLNPORQX�¸K�QX�z�r[�`\QX�¸vÀSrJLK
f¹[\EWÒ&[\G�ORJ�OrqPQ"ü�QTOrqPQTSbxa[\GY]Y��¶�Ea[�I&J\SbGPQXxaxk@~f¹[\EWÒ+[\GtÒ&JLNYxa]t�rQXGY]tEa]PQXGuOrEaVT[\xLKpQX�r�r[�`\QX�¾ORJDI&J\SzGPQXxHxL[\GY]
OrqPQ�üUQTOrqPQTSzxH[\GY]Y�Tc{ÒUqYEaVzq¥Ò"JLNYxH] 2 Qp�RQXG�OÄ[\�tO�Ò&J��RQTMF[�Sz[�ORQ�KpQX�r�r[�`\QX�ÄJLG¥OrqPQ�xHEaGP³	vÀSrJLK9f¹[\EWÒ+[\G
ORJ�I+J\SzGPQXxaxk@�½~EW³\QTÒ�EH�RQ\c"OrqYQ�Jo¶\QTSzxH[ 3 Ò&JLNYxa]ÔGPJ\O�VZJLK 2 EaGPQ_OrqPQºEaGPvÀJ\SzKp[�OrEWJLG��RQXGuO�vÀSrJLK-f¹[\EWÒ+[\G
[\GY]«I&J\SbGPQXxax¹ORJ�OrqPQpüUQTOrqPQTSzxa[\GF]Y�¸EaGuORJ�[_�rEaGP`LxWQ�K�QX�r�z[�`\Q\@�?�NYVbq0�RQXGY]YEaGY`�J\v+KÄNFxWOrEWMFxWQ�K�QX�r�z[�`\QX�
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EaGYVZSzQX[\�RQX�²OrqPQ�MYSrJ 2 [ 2 EaxaEWO 3 J\v&�RJLK�QpK�QX�z�r[�`\Q 2 QXEaGP`�xWJL�ROTc�Ò�qYEHVzqºEaGYVZSrQX[\�RQX�²OrqYQ�[o¶\QTSz[�`\Q�SbNYGYGYEaGY`
OrEaK�Q\@

ÕHÖh×ØÖh× � �P�\�����P�
´DGPJ\OrqPQTS�xaEaGPQ�J\v#SrQX�RQX[�SzVbq%v�J�VTNY�RQX�1JLG÷MYSrJo¶�Ea]YEHGP`	[ªOrqPQTJ\SrQTOrEaVT[\x&vÀSz[\K�QTÒ&J\Sr³¥vÀJ\S1MFSrQX]YEaVZOrEaGY`	[\GY]
QT¶�[\xaNY[�OrEaGP`ºOrqPQ_MµQTSrvÀJ\SzKp[\GYVZQ�J\v�M[�Sz[\xaxWQXx&[\GY]�]YEa�rORSzE 2 NPORQX]÷[\xW`\J\SzEWOrqFKp�T@¥´úG4NYK 2 QTS1J\vUMF[�MµQTSz�Tc
Q\@ÿ`P@&þ � cZj ë cbj�Q4cb¯\j��§cwvÀJ4VTNY��JLG«�RQTOROrEHGP`L�tÒ�qYQTSrQ�K�QX�r�z[�`\Q�MYSrJ�VZQX�r�rEHGP`_Jo¶\QTSzqYQX[\]÷Ea�Ä�rEW`LGYEa�FVT[\G�OTc¹[\GY]
�rqPJ�ÒÖOrqY[�O+OrqYEa�/vß[X¶\J\Sb�#[\xW`\J\SzEWOrqFKp�/OrqY[�O��RQXGF]�vÀQTÒ"QTS#KpQX�r�r[�`\QX�T@ Ñ qYEaxaQ#JLNPS+SrQX�rNYxaOr�"[\xa�rJ1EaxHxaNY�RORSz[�ORQ
OrqPQD[\]P¶�[\GuOr[�`\QDJ\vµ�rQXGY]YEaGP`¸vÀQTÒ&QTS&K�QX�z�r[�`\QX�Tc4OrqPQ#SrQX[\�RJLGF�yvÀJ\SyOrqYEH�/[�SrQU]FE âAQTSzQXG�OTêwEaG�JLNPS&�RQTOROrEaGP`Pc4EWO
Ea��]YNYQ¸ORJ�qYEW`Lq�¶�[�SzEa[ 2 EaxHEWO 3 J\vwK�QX�r�z[�`\QÄxa[�ORQXGYV 3 hß]YNPQ¸ORJ�xWJL�r�bn"Sz[�OrqYQTS#OrqY[\G_MYSzJ4VZQX�r�zEaGP`1Jo¶\QTSzqPQX[\]{c
Ò�qYEHVzq%Ea�ÄGYQT`LxaEW`LE 2 xaQ�EaG÷JLNPS��RQTOROrEaGP`P@¥f#qYQ�VZJLGYVTxaNF�rEWJLGY�Äv�SzJLK �zNYVzq��ROrNY]FEWQX�Ä]YJºGPJ\OTc"EaG«`\QXGYQTSz[\xkc
[�MYMFx 3 ORJ�JLNYSD�RQTOROrEHGP`P@¸}PJ\S¸QZä�[\KpMFxWQ\@Wc�xWQX[\]PQTS¸qY[\�²[�qYEW`LqªMYSrJ�VZQX�r�rEaGP`�Jo¶\QTSzqYQX[\]Ôhß[�ODOrqYQ�xaQX[\]PQTS nbc
2 NPO�OrqFEa�#]PJ4QX��GPJ\OUqY[\K�MµQTS�EWOr��MAQTSzv�J\SzK�[\GYVZQtEaG_JLNPSU�RQTOROrEaGP`P@�d�J\SzQTJo¶\QTSXcµOrqPQX�RQÄ[\GY[\x 3 �RQX��[\�r�zNYK�Q
OrqY[�OpOrqYQ_QT¶�[\xaNF[�ORQX]Ô[\xW`\J\SzEWOrqFKåEa��OrqPQ_JLGYx 3 �RJLNPSbVZQ_J\vUJ�¶\QTSzqPQX[\]�EHG�OrqPQ�� 3 �RORQXK_@�egG�VZJLG�ORSz[\�rOTc
Jo¶\QTS²OrqPQÄe»GuORQTSzGPQTOTcAOrqPQÄQT¶�[\xaNF[�ORQX]ª[\xW`\J\SbEWOrqYKp�#qF[X¶\Q�xaEWOROrxWQtEHK�MF[\VZO�JLG	OrqPQ�ORJ\Or[\x¹J�¶\QTSzqPQX[\]ºJ\v¦OrqPQ
� 3 �RORQXK_@

ÕHÖh×ØÖhà á £y�{��£y Ö�
f#qPQyMYSzEaKp[�S 3 vÀJ4VTELv�J\S¹SrQX�RQX[�SzVbq�JLG�QT¶�[\xHNY[�OrEWJLGtJ\vY�4NPJ\SzNFK=� 3 �RORQXKp�¹[�SrQy[X¶�[\Eaxa[ 2 EaxaEWO 3 [\GY]ÄxWJL[\]�@¹f#qPQ
xWJL[\]	O 3 MFEaVT[\xax 3 Ea��QT¶�[\xaNY[�ORQX]º[\�r�rNYK�EaGP`�[pMYSzJ 2 Qt�rQTO�VZJLGY�rEa�rOrEaGP`�J\v¦[��rEHGP`LxWQ¸�uNYJ\SzNYK_@&´�VZJLK�K�JLG
K�QTORSzEHV	NY�RQX]�ORJ÷QT¶�[\xaNY[�ORQºOrqPQº[X¶�[\Eaxa[ 2 EaxHEWO 3 J\vt�uNYJ\SzNYKø� 3 �RORQXK���Ea��OrqPQºMYSrJ 2 [ 2 EHxaEWO 3 J\v¸vÀ[\EHxaNPSrQ\@
S²NPJ\SbNYK<� 3 �RORQXKp�"vÀ[\EHxPÒ�qPQXG�GPJÄ�4NPJ\SzNYK<QZä�Ea�rOr�T@¦sDEWâAQTSrQXGuO"[�MFMYSrJL[\VzqYQX�&qF[X¶\Q 2 QTQXG�NY�RQX]pORJ��ROrNY] 3
OrqYEa�+K�QTORSbEaV�@y±²GPQ¸[�MYMYSrJL[\Vbq_Ea�&NY�rEaGP`1MYSrJ 2 [ 2 EaxaEa�rOrEaV�K�J�]PQXxa�"ORJ�J 2 Or[\EaG�OrqPQTJ\SrQTOrEaVT[\xµSzQX�rNYxWOr�"JLG�OrqPQ
MYSrJ 2 [ 2 EaxaEWO 3 J\vFvß[\EaxaNPSrQ²þÿj�m�c j\¯��§@ Ñ qYEaxWQ&OrqYEa�¹[�MYMYSrJL[\VbqpEa�¹K�JL�ROwSzEW`\J\SzJLNY�TcLEWOwKp[�³\QX�¦J�¶\QTSz�rEaK�MxaEWv 3 EaGY`
[\�r�rNFK�MYOrEWJLGY��[ 2 JLNPO+OrqPQÄNYGY]PQTSzx 3 EaGY`ÄGPQTO�Ò"J\Sr³A@"´D�r�rNFK�MYOrEWJLGY�+�rNFVzq�[\�#EHGY]PQTMµQXGY]PQXGuO"vß[\EaxaNYSrQX��[\GY]
vßNYxaxPVZJLGYGPQXVZOrEa¶4EWO 3 `\QXGPQTSz[\xax 3 ]PJ�GYJ\OyqPJLxa]pEHG�OrqPQ#egG�ORQTSbGPQTOT@¦´UGPJ\OrqYQTS"[�MYMYSzJL[\Vzq�NY�RQX] 243 ´UKpEaSy[\GY]
Ñ J4JLx#þÿj��¦EHG�¶\JLxW¶\QX�DSzNFGYGYEaGP`�QZä�MµQTSzEaK�QXGuOr�DVZJLGY�rEa�ROrEHGP`�SrQX[\xwqPJL�rOr�DVZJLGFGPQXVZORQX]�ORJ�OrqPQÄegGuORQTSzGPQTO¸[\GY]
NY�rEHGP`�[#`\SzJLNPM1KpQXK 2 QTSz�rqFEWM¸MYSrJ\ORJ�VZJLx4ORJ�ORSz[\Vz³�vß[\EaxaNPSrQX�~[\GY]ÄGYQTO�Ò&J\Sr³¸MF[�SrOrEWOrEaJLGY�T@¾f�qPQ"[o¶�[\EaxH[ 2 EaxaEWO 3
J\vY]YE âµQTSrQXGuO¾�4NPJ\SzNYKã� 3 �RORQXKp�¹Ea�~OrqYQXG�QT¶�[\xaNY[�ORQX] 2 [\�RQX]ÄJLG�OrqYQ"ORSz[\VZQX�¹OrqPQ&Ò&QTSrQ"VZJLxaxaQXVZORQX]ÄvÀSrJLKãOrqPQ
QZä�MAQTSbEaK�QXGuOr�T@Ø�J�Ò"QT¶\QTSXcGPJLGPQDJ\v{OrqPQX�RQ¸�ROrNY]FEWQX�yMFSrJo¶�Ea]PQD[\G�[\]YQX�uNY[�ORQ²vÀSz[\K�QTÒ&J\Sr³pvÀJ\S+QT¶�[\xaNF[�OrEaGP`
OrqPQtSbNYGYGYEaGY`�OrEaK�QX�#J\vw]FEa�RORSzE 2 NPORQX]�[\xa`\J\SzEWOrqYKp�+OrqF[�O�NY�RQt�4NPJ\SzNYK�� 3 �RORQXK��T@
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Ñ��`� ç%è ò�é�ïUöYõµö

Ñ Q¸NY�RQDOrqPQ²v�JLxHxWJoÒ�EHGP`1j�Q1qPJL�ROr�¸hÀOrqPQ¸Kp[�ýRJ\SzEWO 3 J\v{Ò�qFEaVzq�Ea�&MF[�SrO&J\v{OrqPQ²�#±²ü=ORQX�RO 2 QX]0þÿ¯��Àn&EaG�JLNPS
QZä�MAQTSbEaK�QXGuOr�Tê

ª¼»�ê�¿ cY[�O�OrqPQ�dª[\�r�r[\VbquNF�RQTOROr�De»GY�rOrEWOrNPORQ²J\v¦f~QXVbqYGPJLxWJ\` 3 c�I+[\K 2 SzEa]P`\Q\cYdª´�c3�¸?�´��
ª¼»�ë}ì cY[�O�[pVZJLKpK�QTSbVTEa[\x�er?�|�EaG	I�[\K 2 EaSz]P`\Q\cYd	´Äc9�¸?�´��
ª¼»�ëÞí cY[�O�[p�RQXVZJLGY]ªVZJLKpK�QTSzVTEH[\x�eR?P|ÔEaG	I+[\K 2 SzEa]Y`\Q\cFd	´Äc3�¸?�´}�
ª¼»�ëXî cY[�O�[pVZJLKpK�QTSbVTEa[\x�er?�|�EaG�dª[�SrOrqY[�ùC���DEHGPQ 3 [�Sz]�cFdª´�c9�²?�´��
ª¼ï�ð5ñ cY[�O�üUQTÒÛ�/J\Sr³	�DGYEW¶\QTSz�zEWO 3 cYüUQTÒ��/J\Sr³AcFü��1c9�²?�´��
ªóò>ñ cY[�O²I+J\SzGPQXxax��DGYEW¶\QTSz�rEaO 3 cPe»OrqY[\VT[�cü��1c9�²?�´��
ª¼ï�ð cY[�O�[pVZJLKpK�QTSbVTEa[\x�er?�|ÔEaG_üUQTÒ��/J\Sr³AcFü��1c9�²?�´��
ªóòô»Ûñ cY[�O²I+[�SzGPQT`LEWQ�d	QXxaxWJLG��UGYEa¶\QTSz�rEWO 3 cY|yEWOROr� 2 NPSr`Lq�cP|µ´�c9�²?�´��
ª¼ïÅò cY[�OU[�VZJLK�K�QTSzVTEa[\x�er?�|�EaG_s²quNPSb[\K_cYü²I²c3�²?P´}�
ª¼õ Ù�Ú<§WÝ�ÀÄcF[�O�OrqPQX�UGFEW¶\QTSz�rEWO 3 J\vØ�UOr[\q�cA?�[\xaO+½¾[�³\Q�I+EaO 3 c3�Df¸cB�¸?�´}�
ªäñj¿öì cF[�OU[pVZJLKpK�QTSzVTEH[\x�eR?P|ÔEaG	?�[\xWO#½¾[�³\Q�I+EaO 3 cB�Df¸c3�¸?�´}�
ªäñj¿;í cF[�OU[p�RQXVZJLGY]�VZJLK�K�QTSzVTEa[\x�er?�|�EaG	?�[\xWO#½¾[�³\Q1I+EWO 3 c3�UftcB�²?�´��
ªäñ�òD÷<ø cY[�O#OrqPQ��UGYEa¶\QTSz�rEWO 3 J\v/I+[\xaEWvÀJ\SzGYEH[�?�[\G	sDEaQT`\JPcA?�[\G�s²EWQT`\JPc�I+´�cB�¸?�´��
ªóòôë�ì cF[�OU[pVZJLKpK�QTSzVTEH[\x�eR?P|ÔEaG_}PJL�RORQTStI+EWO 3 cAI+´ÄcB�²?P´}�
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ªóòôëXí cF[�O�e»GuORQXx{½~[ 2 �#EaG_B&QTSr³\QXxWQ 3 c�I+´�cB�¸?�´��
ªóòôë}î cF[�OU[pVZJLKpK�QTSzVTEH[\x�eR?P|ÔEaG_|w[\xWJ�´DxWORJPcAI+´ÄcB�¸?�´}�
ªóòôë�ù cF[�OU[pVZJLKpK�QTSzVTEH[\x�eR?P|ÔEaG	?�NYGFG 3 ¶�[\xaQ\cYI�´�c3�¸?�´��
ªóò Ý\ÛÝLáLÝûú òôï5øjü cY[�O�[pVZJLKpK�QTSbVTEa[\x�er?�|ÔEaG_üUQTMµQX[\G�cA±²üÄcI+[\GY[\]Y[-�
ªK÷3ý ¤rá�¤TÛ¼ú ÷ÿþÅøjü cY[�O�½~NYxaQX[ �UGYEa¶\QTSz�rEWO 3 J\vwf~QXVbqYGPJLxWJ\` 3 cA½~NYxaQX[�c?4Ò"QX]YQXGH�
ª¼ï ¤TÞ7£Ð¤Zà¦§ Ý�ÛAáº±Åú ï � ü cF[�Oj�¦SzE ýgQX�DGYEW¶\QTSz�zEWO 3 cY´DKp�RORQTSz]F[\K_cYOrqPQtüUQTOrqPQTSzxa[\GF]Y�1�
ª�� à®¤É¤z×`¤¡ú ���cü cA[�O#OrqPQtüD[�OrEWJLGY[\x¾f~QXVbqYGYEaVT[\xô�DGYEW¶\QTSb�rEWO 3 J\v¦´+OrqPQXGY�TcF´+OrqYQXGY�TcÁDSrQTQXVZQ��
ªK÷3ý ÜÀÞ���¤Zà¦§ Ý�ÛAáÌú ÷Bý Üh±É± ü cY[�O�OrqPQ�?4Ò�EH�r�"}YQX]PQTSz[\xµegGY�ROrEWOrNPORQ²J\v¹f~QXVbqYGPJLxWJ\` 3 cF½¾[\NY�r[\GYGYQ\cY?�Ò�EWORæTQTSRÓ
xH[\GY]H�
ª¼ê ± àgÝP¤ §cú ê`÷��Þì¦ü c[�O#OrqYQte»�rSz[�QXxµe»GF�ROrEWOrNPORQ¸J\v¦f¾QXVzqYGPJLxaJ\` 3 hßf¾QXVzqFGYEWJLGnbc3D[\EWvß[�cPe»�rSz[�QXxÏ�
ª¼ê ± àgÝP¤ §cú ê`÷��>í1ü c[�O#OrqYQ}�Q 2 SrQTÒ¶�DGYEW¶\QTSz�rEaO 3 J\v 
LQTSzNY�r[\xWQXK�cÐ
LQTSzNY�r[\xaQXK_cPe»�rSz[�QXxÏ�
ª
	 Ø\à¸¤zÝûú 	��cü c[�OD¼¸J\SrQX[�´D]P¶�[\GYVZQX]�egGY�ROrEaOrNPORQtJ\vy?�VTEWQXGYVZQÄ[\GY]	f¾QXVzqYGYJLxWJ\` 3 cAs²[�Q»ýRJLG�c{?4JLNPOrq
¼tJ\SrQX[-�
ª�¿ Ý�Ü ý Ý�Û¼ú ¿>þ ü cF[�O�üD[�OrEWJLGY[\x~f¾[\EWÒ+[\GÎ�DGYEW¶\QTSz�zEWO 3 cFf¹[\EWMµQXEkcPf¹[\EWÒ&[\Gô�
ª¼ë ÚP±ZÞßàgÝ�§ ÜkÝÌú ë]ñD÷�ü cY[�O#OrqPQX�DGYEW¶\QTSz�rEaO 3 J\v/? 3 ]YGYQ 3 cY? 3 ]YGYQ 3 cY´UNY�rORSz[\xaEa[-�Y[\GY]
ª¼ï ¤ ý� ¤zÝd§ Ý\ÛáÌú ï��Ðü cY[�O��DEaVZORJ\SbEa[ �UGFEW¶\QTSz�rEWO 3 J\v Ñ QXxaxHEaGP`\ORJLG�c Ñ QXxaxaEHGP`\ORJLG�cYüUQTÒ �AQX[\xa[\GF]�@

´DxaxµOrqPQ�qPJL�rOr��SzNYG�QXEWOrqYQTS�}PSrQTQXB#?�s7J\SD½~EaG4N�ä�J\S²?4JLxa[�SzEa�+J\MµQTSz[�OrEHGP`p� 3 �RORQXKp�T@

Ñ��¸Ñ � ò/:��Dò/: � 6���ñròy6 òyîDõA8&õH�rïDî
´+O�QT¶\QTS 3 qPJL�RO�Ò&Q_SzNYG�[��RQTSr¶\QTSXc&EaK�MFxWQXKpQXG�ORQX]�EaG�
L[o¶�[�c"J\MYOrEaKpEaæTQX]÷ÒUEWOrq%OrqPQ	ÁtI�
0VZJLK�MEaxWQTSX@
^y[\Vbqª�rQTSr¶\QTSUqY[\�#³4GPJ�Ò�xWQX]P`\Q�J\v¹OrqYQte»|¢[\]Y]PSzQX�r�RQX�#[\GY]	MµJ\SrOr��J\v¦[\xax�OrqPQ�MAJ\ORQXGuOrEa[\x{�rQTSr¶\QTSz��EHG_OrqPQ
� 3 �RORQXK_@�^/¶\QTS 3 �RQTSz¶\QTSp³\QTQTMF��[\G�[\VZOrEa¶\QªfUI+|iVZJLGYGPQXVZOrEWJLG�ORJ0QT¶\QTS 3 J\OrqYQTS��RQTSr¶\QTSpOrqF[�OpEWOpVT[\G
VZJLKpK1NYGYEaVT[�ORQªÒ�EWOrq�@ Ñ Qª]FEa�r[ 2 xWQ�fDI+|#ùC��]PQTvÀ[\NFxWO�Ò&[\EaOrEaGP` 2 QTvÀJ\SrQ	�RQXGY]FEaGP`¥�rKp[\xHx�MF[\Vr³\QTOr�0hßVZv»@
üD[�`LxWQ�[\xW`\J\SbEWOrqYK_cyþÿ¯�l�c/I+q�@/m � �Ànb@�f#qYQ�� 3 �RORQXK EaKpMFxWQXK�QXGuOr�t[\� 3 GYVzqYSrJLGPJLNY�¸e®Y\±�NF�rEaGP`_OrqPSzQX[\]Y�T@
^y[\Vbq��RQTSr¶\QTS1MAQTSbEWJ4]FEaVT[\xax 3 [�ORORQXKpMYOr�1ORJª�RQTO�NPM÷VZJLGFGPQXVZOrEWJLGY�ÄÒ�EWOrq0J\OrqYQTS1�RQTSz¶\QTSz��ORJºÒ�qYEHVzq¥EWO1Ea�
GPJ\O�VTNPSrSrQXGuOrx 3 VZJLGYGYQXVZORQX]�@0´������������� «K�JLGFEWORJ\Sz�ÄOrqPQ��rOr[�OrNY�1J\v�OrqPQ��RQTSr¶\QTSXc/[\GF]«SrQX�rOr[�SrOr��EWOÄEav
EWODEa�U]YJoÒ�G�@²f#q4NY�TcÒ�qPQXGªQXEWOrqPQTS²[��rQTSr¶\QTS²J\SDVZJLKpK1NYGYEHVT[�OrEWJLGºvÀ[\EaxHNPSrQ�Ea�USrQTMF[\EaSrQX]�cVZJLGFGPQXVZOrEWJLG�Ea�
MYSrJLKpMYOrx 3 SrQTQX�ROr[ 2 xHEa�rqPQX]�@~e»GÄVT[\�RQ"OrqYQ&VZJLKpK1NYGYEHVT[�OrEWJLG�Ea�¹GPJ\O¾ORSz[\GY�rEWOrEa¶\Q\c�]FE âAQTSzQXG�O~qYJL�ROr�¾VT[\G�qY[o¶\Q
]YE âµQTSrQXGuO�¶�EWQTÒ���J\v�OrqPQ�VTNYSrSrQXGuOÄ�RQTOÄJ\v#MF[�SrOrEaVTEaMF[\G�Or�X@�}PJ\S�`L[�OrqPQTSRÓ�[\xaxkcwÒ&Q�MYSzQX�RQXG�O1MµQTSrvÀJ\SzKp[\GYVZQ
SrQX�rNFxWOr�¸JLGYx 3 vÀJ\S�MµQTSzEWJ�]Y�¸]YNPSbEaGP`�Ò�qYEaVbq¥[\xax¦OrqYQ�qPJL�ROr�ÄqY[\]¥Ea]YQXG�OrEaVT[\x/MAQTSbVZQTMYOrEWJLGY�¸J\v�OrqYQ��RQTO�J\v

j\j



VZJLGYGPQXVZORQX]%qPJL�ROr�X@�egG«VT[\�RQ�J\v�qPJL�ROtJ\S�VZJLKpK1NYGYEaVT[�OrEWJLG¥vÀ[\EaxHNPSrQX�Tc~[\G÷EaGY�ROr[\GFVZQpJ\v�OrqPQ�[\xW`\J\SbEWOrqYK
Kp[ 3 vß[\Eax¹ORJ�ORQTSbKpEaGY[�ORQ\@�f�qYEa�D�rEWOrNY[�OrEWJLGºVT[\G 2 Q�]PQTORQXVZORQX] 243 OrqPQ�vÀ[\EHxaNPSrQÄJ\v"[�fUI+|·VZJLGYGYQXVZOrEWJLG
J\S 243 [�OrEaK�QTJLNPOT@
^y[\Vbq0�RQTSr¶\QTStqY[\�²VZJ�]PQ�EaK�MFxaQXK�QXG�OrEHGP`�OrqPQ�[\xW`\J\SzEaOrqYKp�²EaG0?4QXVZOrEWJLG�m�@am�@Äf#qYQ1�RQTSz¶\QTS¸MAQTSbEWJ4]FEaVT[\xax 3
EaGu¶\J\³\QX�1QX[\Vzq�[\xW`\J\SzEWOrqFK_êÄEWO1�rxWQTQTMF��v�J\S1[�Sz[\GF]PJLK9MµQTSzEWJ�]�c¹[\GY]¥OrqPQXG÷EaGu¶\J\³\QX�ÄJLGYQ�J\v�OrqPQ�[\xW`\J�Ó
SzEWOrqFKp�TcµEaG	SzJLNYGY]�Ó§SrJ 2 EaG_J\Sz]PQTSo@²^"[\Vzq0EaGu¶\J�VT[�OrEWJLGºJ\v"[\G�[\xW`\J\SzEWOrqFKéEa�²VT[\xaxaQX]ª[��RQX�r�zEWJLG�@ Ñ Q�NY�RQ
Sz[\GY]YJLKpGPQX�r�¦EaG�J\Sb]PQTS/ORJtSrQX]FNYVZQ#OrqPQ�MYSzJ 2 [ 2 EaxaEaO 3 J\v�]YE âµQTSrQXGuO/�RQX�r�rEaJLGY�wSzNYGYGFEaGP`²[�O/OrqPQ#�r[\K�Q�OrEaK�Q
[\GY]º]PQXxa[ 3 EaGY`�QX[\Vzq�J\OrqYQTSR��OrqYEa�DEa�UQX[\�rEWQTS²OrqY[\Gº� 3 GFVzqPSrJLGFEWæXEaGP`pOrqYQ1EaGu¶\J�VT[�OrEWJLGY�Tc�[\�DOrqPQ�qPJL�ROr�²]PJ
GPJ\O�qF[X¶\Q�� 3 GYVbqPSrJLGYEWæTQX]_VTxaJ4Vz³4�T@
Ñ QªVZJLGF�ROr[\G�Orx 3 SzNFG�MFEaGP`Ôhß[\GY]�ORSb[\VZQTSrJLNPORQªEHG�OrqPQ	xa[\�RO�O�Ò"J÷QZä4MµQTSzEHK�QXG�Or� ntvÀSrJLKåQX[\Vbq�qYJL�RO�ORJ
QX[\Vzq«J\v"OrqYQ�J\OrqPQTS�qPJL�ROr�Xc{MµQTSzEWJ�]YEaVT[\xax 3 �rQXGY]YEaGP`�erI�d	|=MF[\Vr³\QTOr�TcwEaG�J\Sz]YQTS¸ORJ�ORSz[\Vr³�OrqPQ�SzJLNPOrEaGP`
] 3 GY[\KpEaVT�Xc4OrqYQtxa[�ORQXGYV 3 [\GY]_xWJL�r�+Sz[�ORQ 2 QTO�Ò"QTQXG	QT¶\QTS 3 MF[\EWS�J\vwqPJL�ROr�#EaG�OrqPQtNFGY]PQTSzx 3 EaGP`1GPQTO�Ò&J\Sr³A@
f#qPQ¸MEaGP`�[\GY]_ORSz[\VZQTSzJLNPORQ�MYSzJ4VZQX�r�rQX�#[�SrQt[\xa�RJ�K�JLGYEWORJ\SrQX] 243 [!������������ �@
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Ñ QÄNF�RQ¸O�Ò&J�K�QX[\�rNYSrQX�#J\v¹SzNYGYGFEaGP`1OrEaK�Q\ê

ª f�qPQÞ§ Øo×zÝd§µà Ú4ÛFÛYÜ�Û<¢�ÞßÜ�Ù�¤UJ\v�[t�RQX�r�zEWJLGp[�Oy[¸M[�SrOrEaVTNYxa[�S/qYJL�ROyEa�¦OrqYQ�VTxWJ�Vr³�OrEaK�Q�QXxa[�M�rEaGP`²vÀSrJLK
ÒUqPQXG�OrqYEa��qYJL�RO 2 QT`LEaGY��OrqYEa���rQX�r�rEWJLG�[\GY]�NYG�OrEHx"OrqYQ	�r[\K�Q	qYJL�RO�ORQTSzKpEaGF[�ORQX��OrqPQ	�RQX�z�rEWJLG�@
Ñ qPQTSrQ�Ò&QªMFSrQX�RQXGuO�MµQTSrvÀJ\SzKp[\GYVZQºK�QX[\�rNPSzQXK�QXG�Or�Xc�Ò&Qª`LEW¶\Q0xWJ�VT[\xUSzNYGYGYEHGP`0OrEaK�QX��[�O�OrqPQ
EHGYEWOrEa[�ORJ\S�JLGYx 3 @

ª f�qPQ¥ØdËd¤TàgÝd§7§�à Ú4ÛFÛYÜ�Û<¢«ÞßÜÀÙ�¤_J\v²[��RQX�r�rEWJLG�EH�ÄOrqYQ�OrEHK�Q�QXxa[�MF�rEaGY`ªvÀSrJLK Ò�qPQXG%OrqPQ�EHGYEWOrEa[�ORJ\S
2 QT`LEaGF�+OrqYEa���RQX�r�zEWJLG�NYGuOrEaxµ[\xax�OrqPQtqYJL�ROr�#ORQTSzK�EaGY[�ORQ¸OrqYEa���rQX�r�rEWJLG�@

^y[\Vbq¥qPJL�RO²Ò#SbEWORQX�DORJ�xaJ\`�EaOr�¸�ROr[�SrOrEaGP`�OrEaK�Q�[\GY]ºORQTSzK�EaGY[�OrEWJLGºOrEaK�Q�vÀJ\S¸QX[\Vzq¥�rQX�r�rEWJLG�c�[\VTVZJ\Sz]FEaGP`
ORJ�EWOr�+xWJ�VT[\xAVTxaJ4Vz³@"?�EHGYVZQUÒ&Q¸]PJ�GPJ\O+JoÒ�G�OrqPQ²qPJL�ROr��NF�RQX]�EHG�JLNYS&QZä�MµQTSzEaK�QXGuOr�Tc4Ò"Q²Ò&QTSrQ¸GPJ\O+[ 2 xWQ
ORJÄ� 3 GYVbqPSrJLGYEaæTQ#OrqPQXEWS&VTxWJ4Vz³4�X@/f#qPQTSrQTvÀJ\SrQ\cuEHG�J\Sz]PQTS"ORJ1]PQX]FNYVZQ#OrqPQUJo¶\QTSz[\xaxFSzNYGYGFEaGP`²OrEaK�QUv�SrJLKiOrqPQ
xWJ\`��FxaQX�TcPÒ"QÄGPQTQX]_ORJp³�GPJoÒÅOrqPQ��R³\QTÒ�� 2 QTO�Ò&QTQXG	]YE âµQTSrQXGuO�qPJL�ROr�TùFVTxaJ4Vz³4�T@
Ñ Q²GPJoÒ¢QZä4Mxa[\EaGpqPJ�Ò�Ò&Q�QX�rOrEaKp[�ORQDOrqPQUVTxWJ�Vr³p]FE âAQTSzQXGYVZQX�T@ Ñ qYQXGPQT¶\QTS�[�qPJL�RO&´·�RQXGY]Y�"[�K�QX�z�r[�`\Q
ORJ�qPJL�rO/BUcuEWO¦EaGYVTxaNY]YQX�¹EHG�OrqPQ#K�QX�r�r[�`\QUEWOr�/xWJ�VT[\xPVTxWJ�Vr³1OrEaK�Q\@ Ñ qYQXGpqPJL�RO/B�SrQXVZQXEa¶\QX�¦OrqPQ�K�QX�z�r[�`\Q\c
EWO�VZJLKpMFNPORQX�tOrqYQ�]YE âµQTSrQXGYVZQ 2 QTO�Ò"QTQXG%EWOr�txWJ�VT[\x/VTxWJ�Vr³0OrEHK�Q�[\GY]0OrqYQ�OrEaK�QpEHG0OrqPQ�KpQX�r�r[�`\Q\c¦[\GY]
Ò#SzEaORQX��OrqYEH�t¶�[\xaNPQ�ORJ�xWJ\`P@ºsUQXGYJ\ORQ�OrqFEa��¶�[\xaNPQ 2u3'&)(+* @º´U�r�zNYK�Q�OrqF[�O�BDùC��VTxWJ�Vr³¥Ea�-, (�* OrEaK�Q
[\qPQX[\]�J\v{´�ùC�Xc�[\GF]�[\�r�rNFK�Q�OrqY[�O"OrqPQ²[X¶\QTSz[�`\Q¸K�QX�r�z[�`\Q²xH[�ORQXGYV 3 v�SzJLKi´·ORJ1B�[\GY]�v�SrJLK�B�ORJ�´·Ea�
. (�* @¦f#qPQXG�JLG�[o¶\QTSz[�`\Q\c & (�* Â . (�*0/ , (�* [\GY]�� 3 K�K�QTORSzEaVT[\xax 3 c & *1( Â . (�* Í2, (�* @/f#qPQTSrQTvÀJ\SrQ\c
&0(�* Í &)*1( EH�TcJLG�[o¶\QTSz[�`\Q\c¹j3, (+* @ Ñ Qp[�MYMFSrJXäPEaKp[�ORQ1OrqPQ�VTxWJ4Vz³ª]YEWâAQTSrQXGFVZQ 2 QTO�Ò&QTQXG0´<[\GY]�B
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f#qYEH�y[�MYMYSzJXäPEaKp[�OrEWJLG�K�QTOrqPJ�]�qY[\�&�RJLK�Q²xaEaK�EWOr[�OrEWJLGY�Tê¹�rEaGYVZQDK�QX�r�r[�`\QX��[�SzQUQZäPVzqY[\GY`\QX]�J�¶\QTS#fUI+|¹c
OrqPQ	xH[�ORQXGYV 3 VT[\G�¶�[�S 3 �rN 2 �ROr[\GuOrEa[\xax 3 EaG�VT[\�RQ�J\v¸K�QX�r�z[�`\Q	xWJL�r�T@Ôf�qPQTSrQTvÀJ\SrQ\c&EavD[�MF[\EaS�J\v²qYJL�ROr�
VZJLKpK1NYGYEaVT[�ORQ	Jo¶\QTS�[0xaJL�r� 3 xHEaGP³Ac/OrqYEa��K�QTOrqPJ�]ÔVT[\G�`LEa¶\Q�[ 2 [\]�[�MYMYSzJXäPEaKp[�OrEWJLG�vÀJ\S�OrqPQ	VTxWJ�Vr³
]YE âµQTSrQXGYVZQ\@p}FNPSrOrqPQTSzKpJ\SrQ\c~qYEW`Lq�¶�[�SzEa[�OrEaJLGY�¸EaG�OrqPQªhßxaJL�r�gÓ§vÀSrQTQ�n²xa[�ORQXGYV 3º2 QTO�Ò&QTQXG«[_M[\EWS¸J\v&qYJL�ROr�
Kp[�³\Q¸EWO+qY[�Sz]PQTS&ORJ�]YEa�ROrEHGP`LNYEa�rq 2 QTO�Ò"QTQXG_qYEa`Lq�fUI+|�xH[�ORQXGYVTEWQX�"OrqY[�O�[�SrQ¸]YNPQ�ORJ�K�QX�z�r[�`\Q¸xWJL�r�+[\GY]
OrqPJL�RQ�OrqY[�O�]YNPQ�ORJº¶�[�SzEH[�OrEWJLGY�_hÀSrJLNPOrEaGY`ª]PQXxa[ 3 � nb@ÌUJoÒ&QT¶\QTSXc"Ò"Q_VT[\G�]PQTORQXVZO	hß[\GY]�[X¶\JLEH]nÄ�RJLK�Q
J\v�OrqPQ�VT[\�RQX��EaG0Ò�qYEHVzq«xaJL�ROÄK�QX�z�r[�`\QX��J�VTVTNPS�EaG 2 NPSz�ROr� 243 �RQTOROrEaGY`ª[�OrqYSrQX�rqPJLxa]{@�e»v+OrqPQ�SzJLNYGY]�Ó
ORSzEWM�OrEaKpQ1J\v&[_�r[\K�MFxaQÄQZäPVZQTQX]Y�¸OrqPQ�`LEa¶\QXG�OrqPSrQX�rqPJLxH]�cµOrqPQXG�Ò"Q�VT[\G¥]FEa�rVT[�Sz]ºOrqY[�Ot�r[\KpMFxWQ1Ò�qPQXG
VZJLK�MFNYOrEaGP`�OrqYQ²VTxaJ4Vz³�]YE âµQTSrQXGYVZQ\@¦}PSzJLK JLNPS+J 2 �RQTSr¶�[�OrEWJLG�c�vÀJ\S&M[\EWSz�"J\v¾qPJL�ROr�&Ò�EaOrq�xWJL�z�"Sb[�ORQX��xWQX�r�
OrqY[\G�mTlA@�cLK�JL�RO¹xWJL�r�RQX�¹[�SrQ+VTxaNY�RORQTSzQX]�[�SrJLNYGF]��rqPJ\SzO~MµQTSzEWJ�]Y��J\vPOrEaKpQDh 2 NPSb�ROr�bnb@¾f�qYEa�~EHGYVZSrQX[\�RQX�¾OrqPQ
[\VTVTNPSz[\V 3 J\v{OrqPQ¸[ 2 Jo¶\QtKpQTOrqPJ4]�EaG�]PQTORQXVZOrEaGY`�xaJL�r�RQX�T@/f#qYQDqYEa`LqPQTS"Ò&Q¸�RQTO�OrqPQDOrqPSrQX�rqYJLxa]�c4OrqPQ¸xWQX�r�
xaEW³\QXx 3 Ò"Qt[�SzQDORJp]FEa�rVT[�Sz]��r[\K�MxWQX�&OrqY[�O#]PJpGPJ\O+SrQ1|YQXVZO#[�xaJL�r�Tc 2 NPO+K�QX�r�r[�`\QÄxWJL�r�RQX��[�SrQt[\xH�RJ�K�J\SrQ
xaEW³\QXx 3 ORJ�`\J�NYGY]PQTORQXVZORQX]{@/}PJ\S�QX[\Vzq�MF[\EaSyJ\v~qPJL�rOr�TcuÒ&Q¸�RQTO&OrqPQUOrqYSrQX�rqPJLxa]�ORJ 2 QUO�Ò�EaVZQDOrqPQ²[X¶\QTSz[�`\Q
SrJLNYGF]�Ó§ORSzEWM�OrEaKpQ�MFxaNF�¦v�JLNYSyOrEaK�QX�yOrqPQU�rOr[\GY]Y[�Sz]�]PQT¶4EH[�OrEWJLG�@¦d�J\SrQTJ�¶\QTSXcPÒ&QD]YEH�rVZJo¶\QTSrQX]�OrqY[�O"Ò�qPQXG
OrqPQ#[o¶\QTSz[�`\QDVTxaJ4Vz³��r³\QTÒ�Ea�¦VZJLK�MFNYORQX]�Jo¶\QTS+[¸xWJLGP`tEaGuORQTSr¶�[\xkcLSrQX�zNYxWOr�wVT[\G 2 Q�EaGYVZJLGY�zEa�RORQXGuOTc 2 QXVT[\NY�RQ
�RJLK�Q�qPJL�ROr�ÄQZä4MµQTSzEWQXGFVZQpVTxWJ4Vz³0]PSzEWvÀOr�T@�?�J	EaGY�RORQX[\]¥J\v&Or[�³�EaGP`	OrqPQ�[o¶\QTSz[�`\Q�J�¶\QTS�[\xax/�r[\K�MxWQX�Tc{Ò&Q
VZJLK�MFNYORQtOrqPQ�[o¶\QTSz[�`\QÄJ�¶\QTSD�z[\K�MFxWQX�+J 2 Or[\EHGPQX]�EaG_�rqYJ\SrORQTS�EaGuORQTSr¶�[\xa��hÀÒ&Q�NY�RQX]�EHG�ORQTSr¶�[\xa�+OrqY[�OD[�SrQ
JLGPQ�qYJLNPS#xWJLGP`unb@
Ñ Q��Pä¥[ 2 [\�RQ�qPJL�ROCB{c¦[\GY]«VZJLK�MNPORQ�OrqPQ�VTxWJ�Vr³¥]YE âµQTSrQXGYVZQX� 2 QTO�Ò"QTQXGDB%[\GY]«QT¶\QTS 3 J\OrqPQTS�qPJL�RO
MµQTS�QT¶\QTS 3 m � KpEHGuNPORQªOrEaK�Q0EaGuORQTSr¶�[\xk@<f#qPQXG�cU[\xaxUxaJ\`\`\QX]·SzNYGYGFEaGP`¥OrEaKpQX��EHG�OrqYEH��EHG�ORQTSr¶�[\x²[�SrQ
[\]�ýrNY�RORQX]	ORJ2B{ùC�DVTxaJ4Vz³cµ[\GY]�OrqYQÄJ�¶\QTSz[\xax¾SzNYGYGYEHGP`�OrEaK�QÄEH��EaGPvÀQTSrSrQX]�v�SrJLKéOrqPQ1[\]�ýRNF�RORQX]	EaGFEWOrEa[�OrEWJLG
[\GY]	ORQTSzKpEaGY[�OrEaJLG�OrEaK�QX�X@&egG�J\Sb]PQTS�ORJ�KpEaGYEaK�EWæTQ¸OrqPQtQZâµQXVZO²J\vwfDI+|�SzQTORSz[\GY�rKpEH�r�rEWJLG�]YQXxa[ 3 �TcEaO�Ea�
MYSrQTvÀQTSz[ 2 xaQ�ORJ�VzqPJ4JL�RQ¸[ÄqYJL�RO"OrqF[�O&qY[\�&SrQXxHEa[ 2 xWQ#xaEHGP³4�yORJÄQT¶\QTS 3 J\OrqPQTS�qPJL�ROT@¦egG�J\Sz]PQTS&ORJ1VbqPQXVr³�OrqPQ
VZJLGY�rEH�RORQXGYV 3 J\v�JLNPS&SrQX�rNYxaOr�Tc�Ò&QUVZJLK�MNPORQX]�OrqYQUJ�¶\QTSz[\xaxSzNYGYGYEHGP`²OrEaK�QX�&NY�rEaGP`�OrqPSrQTQU]FE âAQTSzQXG�O 2 [\�RQ
qPJL�ROr�Xê�d�egf¸c~^"KÄNYxH[ 2 c{[\GY]÷I&J\SbGPQXxaxk@ Ñ Q�VbqPJL�RQpOrqPQX�rQ�qPJL�ROr�t�zEaGYVZQ�OrqPQpxaEHGP³4�DORJ�OrqYQXK v�SzJLK9[\xax
qPJL�ROr�#Ò"QTSrQ�vÀ[\EWSbx 3 SrQXxHEa[ 2 xWQ²[\GY]_QZäPqYE 2 EaORQX]�[�xWJoÒ=¶�[�SzEa[�OrEaJLG_J\v¹xH[�ORQXGYV 3 @
D[X¶�EaGP`�VZJLKpMFNPORQX]�OrqYQ�SzNYGFGYEaGP`�OrEaK�QX��OrqPSrQTQ1]YE âµQTSrQXG�O�Ò&[ 3 �TcAÒ&QÄvÀJLNYGY]_OrqYQ�SrQX�rNFxWOr��ORJ 2 Q�vÀ[\EWSbx 3
VZJLGY�rEH�RORQXG�OT@tf�qPQ�á\Üß±ZÞßàbÜ¯ÀZÚPÞßÜkØ�ÛÐ±�J\vyJ�¶\QTSz[\xax¹SzNYGYGFEaGP`pOrEaKpQX�D[\�¸VZJLKpMFNPORQX]ºÒ�EWOrqªQX[\Vzq0J\vyOrqPQ�OrqPSrQTQ
qPJL�ROr�ÄÒ&QTSrQ�[\xHK�JL�ROÄEH]PQXG�OrEHVT[\xk@	d�J\SzQTJo¶\QTSXc"v�J\S1Jo¶\QTS � lA@ J\v#OrqPQ��RQX�r�rEWJLGF�tÒ�EWOrq«Jo¶\QTSz[\xHx"SbNYGYGYEaGY`
OrEaK�QX�+NPM�ORJpj1�RQXVZJLGY]Y�Xc4OrqYQDOrqYSrQTQ¸VZJLK�MFNPORQX]�SzNFGYGYEaGP`¸OrEHK�QX�+Ò"QTSzQDÒUEWOrqYEaG�j�l1K��T@�J\v~QX[\Vzq�J\OrqYQTSX@
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Ñ Q_GPJoÒ QZä�MFxa[\EaG«OrqPQ�K�[�OrqPQXKp[�OrEaVT[\x�K�J�]PQXxyOrqY[�O1NFGY]PQTSzxaEaQX�¸OrqPQ�[\GY[\x 3 �rEa�tJ\v�OrqPQ�QZä�MµQTSzEaK�QXGuOr[\x
SrQX�rNFxWOr��EaG�OrqYEa�+M[�MAQTSo@
´Uv�ORQTS#fUI�|��RQXGY]Y�+[�K�QX�r�r[�`\Q\cEWO"Ò+[\EWOr�+vÀJ\S#[\G�[\Vr³�GPJoÒ�xaQX]P`\QXK�QXGuOT@ye»v¾[\G_[\Vr³�GPJ�Ò�xWQX]P`\QXK�QXGuO#]PJ4QX�
GPJ\OD[�SrSzEW¶\QtvÀJ\S²[�]PQX�rEa`LGY[�ORQX]�SrQTORSb[\GY�rKpEa�z�rEWJLG_OrEaKpQZÓ§JLNPOTcfUI�|�SrQTORSb[\GY�rKpEWOr��OrqPQÄKpQX�r�r[�`\Q\@�fUI�|#ùC�
EaGYEaOrEa[\x�SrQTORSz[\GY�zKpEa�r�rEaJLGÄOrEHK�QZÓ§JLNPO"EH�¦OrqPQ�QX�rOrEaKp[�ORQX]�[o¶\QTSz[�`\Q¸�wf#fÔJLG�OrqPQUxaEHGP³�MFxHNY�wv�JLNYSyOrEaK�QX�yOrqPQ
K�QX[\G_]PQT¶�Ea[�OrEWJLG�J\v¹OrqPQ¸�wf#f¸c�Ò�qPQTSrQ 2 J\Orq�OrqPQ¸[X¶\QTSz[�`\Q1[\GY]�OrqPQ¸K�QX[\G_]PQT¶�Ea[�OrEWJLG_[�SrQ¸VZJLK�MNPORQX]
Jo¶\QTS¸SzQXVZQXG�O¸¶�[\xaNPQX�T@De»v¦OrqPQ��RQXVZJLGY]�VZJ\M 3 Ea�D[\xa�RJ�xWJL�ROTc�fUI+|¢Ò+[\EWOr�DO�Ò�EaVZQ�OrqPQ�[\K�JLNYGuODJ\vyOrEaK�Q1EWO
Ò+[\EWORQX] 2 QTvÀJ\SrQpSrQTORSz[\GF�rKpEWOROrEaGY`_OrqPQ��YSb�RO�xWJL�ROÄVZJ\M 3 c¦[\GY]«OrqYEa�tVZJLGuOrEaG4NPQX��ORJª`\SrJoÒ�QZä�MAJLGYQXG�OrEa[\xHx 3
Ò�EWOrq_G4NYK 2 QTS�J\vwxaJL�RO#VZJ\MFEWQX�T@�þÿ¯�l�cAI+q�@Fj�m¦�
Ñ Q#QX�ROrEHKp[�ORQ#OrqPQ#]YEH�RORSzE 2 NYOrEWJLG�J\vAOrqPQ#fUI�|«xa[�ORQXGYV 312 [\�RQX]pJLG�OrqPQ#NYGY]YQTSzx 3 EaGP`UxHEaGP³�xa[�ORQXGFV 3 ,1[\GY]
xWJL�r�tMYSrJ 2 [ 2 EHxaEWO 3PO @�´D�r�rNYKpQp�YSz�RO¸OrqF[�OQ,ªEH�tqY[\xWv&OrqPQ��wf#f¸c�OrqF[�OÄxWJL�r�rQX�t[�SrQ�EaGF]PQTMµQXGY]PQXGuOTc~[\GY]
OrqY[�O²OrqPQ�xa[�ORQXGYV 3 ]YJuQX�²GPJ\OD¶�[�S 3 c{�RJ�OrqYQ1�wf#f¸ùC�²K�QX[\G�]PQT¶�Ea[�OrEWJLG�Ea�Dl�@¸f#qPQXGªOrqPQ�fUI+|·xa[�ORQXGYV 3
Ea�0,«Ò�EWOrq%MYSrJ 2 [ 2 EaxaEWO 3 m}Í O c&¯3,¥ÒUEWOrq�MYSrJ 2 [ 2 EaxaEWO 32O hgm}Í O nbc � ,÷Ò�EWOrq%MYSrJ 2 [ 2 EaxaEWO 32O Ä hgm�Í O nbc
[\GY]º�RJ�JLG�@²f#qYEa�UEa�U[�SrJLNY`Lq	QX�ROrEHKp[�ORQ\c{[\�²EWOD]YJuQX�DGPJ\O¸[\]Y]PSrQX�z��¶�[�SzEa[�OrEWJLGF�UEaGºxa[�ORQXGYV 3 [\GY]ªxaJL�r�T@
I&J\SrSzQXxa[�ORQX]«xWJL�z�ÄVT[\NY�rQX��OrqPQ��YSz�RO�MAQX[�³Ôhß[�O�xa[�ORQXGYV 3 ,�n¸ORJªJ4VTVTNPS1Ò�EWOrq«qYEW`LqPQTSÄMYSrJ 2 [ 2 EHxaEWO 3 c¹[\GY]
VT[\NY�RQX�DOrqPQÄOr[\Eax¾J\v¦OrqPQ1]FEa�RORSzE 2 NPOrEWJLG�ORJ 2 Q1�RMF[�Sz�RQTS,�OrqYEH�#Ò�EaxHx 2 Q1K�JL�RO²�rEW`LGYEa�FVT[\G�O�JLGªxaEHGP³4�#Ò�EWOrq
qYEW`Lq_xaJL�r��Sz[�ORQX�T@"´�qFEW`Lq�¶�[�SbEa[�OrEWJLG�J\v¦xa[�ORQXGYV 3 Ò�Eaxaxµ�rqFEWv�O�[\xaxµOrqYQtMµQX[�³4��QZäPVZQTMYO#OrqYQt�YSz�ROT@
Ñ Q«NY�rQ0OrqYEa�_QX�ROrEHKp[�ORQ¥ORJ�[\GY[\x 3 æTQ0OrqPQ÷]YEa�RORSzE 2 NPOrEWJLG�J\v1OrqYQ0SzNYGYGYEHGP`÷OrEHK�Q0J\v1[��ROr[�`\Q«J\v�[\G
[\xW`\J\SzEaOrqYK_@/½{QTO OSR~2 Q²OrqPQ¸MYSrJ 2 [ 2 EaxaEWO 3 OrqY[�O#OrqPQ¸xa[�ORQXGYV 3 J\vw[�K�QX�r�r[�`\Q��rQXG�O�JLG�xHEaGP³)T/Ea��[�OUK�JL�RO
U hß[\��VZJLK�MNPORQX]÷[ 2 J�¶\Q�nb@«f#qPQXG÷OrqPQ�MYSrJ 2 [ 2 EHxaEWO 3 OrqY[�O�[\G�[\xW`\J\SzEaOrqYKç�rOr[�`\Q�Or[�³\QX��[�O�KpJL�RO U
OrEaK�Q�Ea�ÄOrqPQ�MFSrJ4]FNYVZO�J\v#OrqYQ�MYSzJ 2 [ 2 EaxaEaOrEWQX� O R vÀJ\S�[\xHxyOrqPQ�xaEaGY³4�¸ORSb[X¶\QTSz�RQX]�EHG¥OrqYEa�1�ROr[�`\Q\@¥d	J\SrQ
`\QXGPQTSz[\xHx 3 c�OrqPQ�SzNYGYGYEHGP`UOrEHK�Q#J\v�[��ROr[�`\QDEa�/[�Sz[\GY]PJLKÕ¶�[�SzEa[ 2 xWQ�SrQTMYSrQX�rQXG�OrEaGY`¸OrqPQUKp[�äPEaK1NYK7¶�[\xaNPQ
J\v¦OrqPQtSb[\GY]PJLK ¶�[�SzEa[ 2 xWQX��SrQTMYSzQX�RQXG�OrEHGP`pOrqPQ1fUI+|�xHEaGP³�xa[�ORQXGYVTEWQX�TcÒ�EWOrq�]FEa�RORSzE 2 NPOrEWJLGY�+]PQT�FGYQX] 2u3
OrqPQ��wf#fã[\GY]	xaJL�r��Sz[�ORQ1[\��QZä�MFxa[\EaGYQX]_[ 2 J�¶\Q\@#´U��OrqPQ�G4NYK 2 QTS�J\v¹Sb[\GY]PJLK ¶�[�SzEa[ 2 xWQX��Jo¶\QTSDÒ�qYEHVzq
OrqPQ�Kp[�ä�EHKÄNYKçEa��VZJLKpMFNPORQX]÷`\SrJoÒ��Xc¦OrqPQ�QZä�MµQXVZORQX]÷Kp[�äPEaK1NYK9¶�[\xaNPQ�EaGYVZSrQX[\�rQX�T@	f#qYEH�¸QZä4Mxa[\EaGY�
Ò�q 3 [\xax Ó§ORJ�Ó�[\xHxkcuÒUqYEaVzq��RQXGY]F��Æ�h7~ Ä n"K�QX�z�r[�`\QX��EaG�QX[\Vzq_�ROr[�`\Q¸MµQTSrvÀJ\SzKp�"KÄNYVbq�Ò"J\Sb�RQUOrqF[\G�xaQX[\]PQTSXc
Ò�qYEHVzq_�RQXGY]F�5Æph7~¾nb@

Ñ��?V L�öòÿ��ó�ïW$¢ïtó�òúïYX�õ è ò ì ñzô�ïU:ô�gõ è 6 ö
^y[\Vbq	�RQTSz¶\QTS�SzNYGF�"OrqYQtv�JLxHxWJoÒ�EHGP`�OrqPSrQX[\]Y�Tê

ª ´�OrqPSzQX[\]_v�J\SUK�JLGYEWORJ\SzEHGP`�VZJLGYGPQXVZOrEWJLGY�#ORJpJ\OrqPQTSUqYJL�ROr��hÀSrQXVZJLGYGYQXVZOr�UEWv¹GPQXVZQX�r�r[�S 3 nb@
ª ±¸GPQ+OrqPSrQX[\]�MµQTS/xaEW¶\Q�VZJLGYGPQXVZOrEaJLG�NY�RQX]�ORJ¸QZäPVzqY[\GP`\QUK�QX�r�r[�`\QX�¦ÒUEWOrq�OrqPQ��RQTSr¶\QTSy[�O¦OrqYQ�J\OrqPQTS
QXGF]_J\vwOrqPQtVZJLGYGPQXVZOrEWJLG{@

j �



ª ´�OrqPSzQX[\]_v�J\SU[\VTVZQTMYOrEaGP`�VZJLGFGPQXVZOrEWJLGY��vÀSrJLK�J\OrqYQTSUqPJL�ROr�X@
ª ´�OrqPSzQX[\]_v�J\SU[\]YKpEaGYEH�RORSz[�OrEaGP`1OrqPQt�RQTSz¶\QTSX@

Ñ Q�GPJ�Ò=MYSrQX�rQXG�O�OrqPQÄ�RQTSr¶\QTS�EaG�M�RQXNY]PJ�VZJ�]PQ\@/egG_]PQT�FGYEaGY`Ä¶�[�SzEa[ 2 xaQX�Tc�Ò"Q�NF�RQ²OrqPQtvÀJLxaxWJoÒUEaGP`�]Y[�Or[
O 3 MµQX�TêZ��������[����S\<�3��Ea��[\Gªeg|¢[\]F]PSrQX�r�U[\GY]	MµJ\SrOUGuNYK 2 QTSUEa]YQXG�OrEWv 3 EaGP`p[��rQTSr¶\QTSR�^]A\�_�Ea�#OrqYQÄO 3 MµQ
vÀJ\Sy�RQX�r�rEaJLG�Ea]PQXGuOrEW�YQTSz�1���S\:`S[¸EH�wv�J\S/SzQX[\x�OrEaK�Q�¶�[\xaNPQX�1����aAb�c<�7dAef[¸Ea�wQXEWOrqPQTS/xaQX[\]PQTSXc��4NPJ\SzNYK�Ó�xWQX[\]PQTSXc
[\xax Ó§ORJ�Ó�[\xHxkcY�uNYJ\SzNYK�Ó§ORJ�Ó��4NPJ\SzNYK�c��rQXVZJLGY]Y[�S 3 xWQX[\]PQTSocPJ\S#SzEaGP`P@
d	QX�r�r[�`\QX�D^¦äPVzqY[\GP`\QX] 2 QTO�Ò&QTQXG	]YE âµQTSrQXGuO#�RQTSr¶\QTSz��qY[X¶\QÄOrqPQ¸v�JLxHxWJoÒ�EHGP`�v�J\SzK�[�OTê

g+h�ikjDh:lAh3h�i:m:n7oAipjrqQs�tvuAo:w3x�yAlzs3tvu{q}|vmvn3n<lA|pw�i:m:nDi~n�ikw�i:s�w<m��rq0|vmvn�nAlA|pw�ipmvn�hvlvn�j�l��{qPi�n�w�hkw<s�u<l��
Ò�qPQTSzQ�]3[f]�]A\<�3�Sc�\3_�EH�t[_`LxWJ 2 [\xHx 3 NFGYEa�4NPQ��RQX�r�rEWJLG«Ea]PQXGuOrEW�YQTSR���7aAbºEa�¸OrqPQ�[\xa`\J\SzEWOrqYK 2 QXEaGY`_SzNYGH�
\��+\3�f\A�<���A�tEa�wOrqPQ#�RQTSz¶\QTS/OrqY[�O/EaGYEaOrEa[�ORQX�¹OrqYEa�¦�RQX�r�zEWJLGH��]�[3��_�[<��EH�wOrqPQ#�RQTSr¶\QTSy�rQXGY]YEaGP`DOrqPQ#K�QX�z�r[�`\Q��
[\GY]']����<b�[p]YQXGPJ\ORQX��OrqYQ�VZJLKpK1NYGYEaVT[�OrEWJLGª�RORQTM{cÒ�qYEaVbq�VT[\G 2 Q�m�cµj4cFJ\SD¯�EaG�VT[\�RQÄJ\v¦[�xWQX[\]PQTS�hÀJ\S
�4NPJ\SzNYK�Ó�xaQX[\]PQTS nw�RQX�z�rEWJLG�c�l�cAm�cYj4c4J\S#¯tEaG�VT[\�RQ²J\v{[Ä�RQXVZJLGF]Y[�S 3 xWQX[\]PQTS+�RQX�r�zEWJLG�cu[\GF]ªmUJ\S+jÄEaG�VT[\�RQ
J\v¦[\G�[\xax Ó§ORJ�Ó�[\xHxµJ\SU[p�4NPJ\SzNYK�Ó§ORJ�Ó��uNPJ\SbNYK J\S�[�SzEHGP`��RQX�r�rEWJLG÷hß�RQTQ�}wEW`LNPSrQpm�@amonb@

4 07698;: + TH¨aE �/[�SzEa[ 2 xWQX�#NY�RQX] 243 OrqPQ�[\xW`\J\SzEaOrqYKp�T@
|vmvn�nAlA|pw�ipmvn �7xAoAipj|vmvn�nAlA|pw�ipmvn �7xAo:nAlAiku��3�Amv��AsAh~��w<sv�7t�l nAl7iku����Am�����|:mvn3nAlA|kw�i:mvn�� |:mvn3nAlA|kw�i:mvnhvl�w�m��D|vmvn�nAlA|pw�ipmvn�h�tAik�<l�o�|vmvn3nAl<|pw�i:mvn�h�AsAh~��w<sv�7t�l hvlvn�wAo:w<m{��h�ikjD� hvlvw�m��
|vm:n3nAlA|pw�i:mvn�h�AsAh~��w<sv�7t�l �<lA|vl7i~�<l�j<o����<mk�K�Qh�ipj�� hvl�w�m��D|vmvn3n<lA|pw�i:m:n�h�AsAh~��w<sv�7t�l hpw<s��3w<ovw�i���lr�-h�ipj�� w�i���l

Ñ QÄxHEa�RO+OrqPQt¶�[�SzEa[ 2 xaQX��NY�RQX] 243 OrqPQ��RQTSr¶\QTSUEaG�}wEW`LNPSrQ�j4@am�@+f#qPQt�rQTSr¶\QTSUqPJLxH]Y��EWOr��J�Ò�G�eg|�[\]Y]YSrQX�r�
[\GY]ªMµJ\SrOUEaGª[�¶�[�SzEa[ 2 xWQ�`fd�c�\3_@�^"[\Vzq��RQTSr¶\QTS²Ea�D[\�r�rEW`LGPQX]º[�GYQXEW`Lq 2 J\SUOrqY[�O¸�RMµQXVTEW�YQX�#OrqYQ}|YJ�Ò�J\v
K�QX�r�z[�`\QX�&EHGp[tSzEHGP`t�RQX�r�rEaJLG�@¦f#qPQ��RQTSz¶\QTS&qPJLxH]Y�/EWOr�"GPQXEW`Lq 2 J\SoùC�¦e»|%[\]Y]PSzQX�r�y[\GY]�MµJ\SrOyEaGp[�¶�[�SbEa[ 2 xWQ
`fd�c3��[�\�b��� ��A�A@{^y[\Vzq��RQTSr¶\QTS¦ORSz[\Vz³4�¦QT¶\QTS 3 J\OrqPQTSy�rQTSr¶\QTSXùC�¦GPQXEW`Lq 2 J\S¹[\�wÒ&QXxax�[\�¦EWOr�¹JoÒUG�EaG1OrqPQ�qY[\�rq
Or[ 2 xWQ)��[�\�b��� ��A��Kp[�MYMFEaGY`	VZJLGYGPQXVZOrEWJLGF��ORJ�OrqPQXEWS1GPQXEW`Lq 2 J\SzEaGP`�VZJLGYGYQXVZOrEWJLGY�T@ºf#qPQ��rQTSr¶\QTSÄ³\QTQTM�
ORSz[\Vz³�J\v¹OrqPQ¸�RQTO�J\v¾VZJLGFGPQXVZOrEWJLGY�+OrqY[�O#[�SzQtNPM_[\GY]�SzNYGYGYEHGP`ÄEaG�OrqPQ²¶�[�SzEa[ 2 xaQ�a�\���[�c��<�3���f[��3�f\<����]4@
f#qYEH�~¶�[�SzEa[ 2 xaQ"Ea�¹Kp[\EaGuOr[\EaGPQX] 2u3 OrqPQ&OrqPSrQX[\]1OrqY[�OwORSz[\Vr³��/VZJLGYGYQXVZOrEWJLGY�1�LÒ&Q+]PJ¸GPJ\O¾`LEa¶\Q&OrqYQ&M�RQXNY]PJ
VZJ�]PQ�vÀJ\S"OrqFEa�/OrqPSzQX[\]�@¦f#quNF�TcuEaG�OrqPQ�M�RQXNY]PJ�VZJ�]PQUÒ"QU`LEW¶\Q 2 QXxWJ�Òtc�a�\3��[�c��<���7�f[��3�S\�����]#EH�y[ÄSrQX[\]�Ó
JLGYx 3 ¶�[�SzEa[ 2 xWQ\@¦´·�RQTSr¶\QTS��¸[\�r�RJ�VTEa[�ORQX�&QX[\Vzq_�rQX�r�rEWJLG}�_Ò�EWOrq�[Ä�ROr[�SzO&OrEHK�Q\c4[1�RQTO&J\v{SrQXK�J\ORQ¸�RQTSz¶\QTSz�
OrqY[�OwSrQXVZQXEW¶\QX]�[D�RQX�r�zEWJLG-�pK�QX�r�r[�`\Q+vÀSrJLK��LcL[\GY]�[D�RQTOwJ\vFSrQXKpJ\ORQ+�rQTSr¶\QTSz�¹OrqY[�O¦�RQXGuOw[²K�QX�z�r[�`\Q+ORJ��
EaG��RQX�r�zEWJLGP�¾@yf#qPQX�rQD[�SrQ¸qPQXxH]�EHG�OrqPQ¸qY[\�zq�Or[ 2 xWQX��]����<�7��c��S\:`S[Fcf]�[3����c����Yc4[\GY]!��[��<[�\3��[7_�c<�7����`~c
SrQX�RM~@

j �



×öÖ��ØÖ°Õ ¬�¨/���0�A�\¨y�Y�3�TÈ0���UÂ����� ¢�§�L�kÃ~�
egG�OrqPQ��rN 2 �RQXVZOrEaJLGY� 2 QXxWJoÒ7Ò&Q�`LEW¶\Q�OrqPQ�MF�RQXNY]YJ�VZJ�]PQ�vÀJ\S¸OrqPQ�v�JLNYSt[\xW`\J\SzEWOrqYK��UOrqF[�OtEaK�MFxWQXKpQXG�O
OrqPQt`L[�OrqYQTSRÓ�[\xax�MYSbEaKpEWOrEW¶\Q\@

_ CaC ^ *�' ^`_ CaC
f#qPQ¸vÀJLxaxWJ�Ò�EaGP`�MYSzJ4VZQX]YNYSrQ¸Ea��NY�RQX]_ORJ�EaGYEWOrEa[�ORQ¸[\G�[\xHx Ó§ORJ�Ó�[\xax{�RQX�z�rEWJLG�ê

y��<m<|vl�j� ���l¡�� 3n7o�s�t3t3ovw�m�o�s�t3t
ip�£¢?tAi~�<l�o<|vm:n3nAlA|pw�i:mvn�h�¤¦¥�§

sv�<m��3w
lvn�j�ip�
��l<h3hvs�u<l¨�¡¤�g+hvlAh3h3i:mvn7oAikjrqCs�t�t3ovw<m�o�s�t3t�qY�7xAoAipj1q��7xAoAipj1q2©ª�
hpw�s��3wAovw�i���l¬«h:lAh3h�i:mpn7o<ikj3®°¯ |vt�mA|p±
hvl:n�wAovw<m{«hvlAh3h3i:mvn7oAi~j3®°¯ ¥
�<l<|vl7ik�<l�j<o����<m~�²«hvlAh�h�ipm:n7o<ipj�®=¯ ¥³ |¡´DtAik�<l3o<|vmvn3n<lA|pw�i:m:n�h}j�m

hvl:n<jµ�
w<m�|
hvl:n�wAovw<m{«hvlAh3h3i:mvnAo<ipj�®z¯ hvlvn�w<ovw<m¬«h:lAh3h�i:m:n7oAikj�®)¶¸·<|�¹

m�j
´Dxax Ó§ORJ�Ó�[\xaxY�rQXGY]Y�¦O�Ò"JÄO 3 MAQX�/J\vµKpQX�r�r[�`\QX�Tê/�ROr[�`\Q1m#K�QX�r�z[�`\QX�yvÀSrJLKÕOrqPQUEaGYEWOrEa[�ORJ\S¦ORJ1GPJLG�Ó�EaGFEWOrEa[�ORJ\Sz�1�
[\GY]0�ROr[�`\Q�j�K�QX�r�r[�`\QX�¸vÀSrJLK GPJLGPÓ�EaGYEWOrEa[�ORJ\Sb�UORJ�[\xHx¹�rQTSr¶\QTSz�T@�B&J\Orq«K�QX�r�z[�`\QX�t[�SrQpqY[\GY]FxWQX]ªNF�rEaGP`
OrqPQtvÀJLxaxWJ�Ò�EaGP`1QT¶\QXGuOUqY[\GY]FxWQTSXê

º yAm:n���lA|p�¡�D»�ikw��¼�K½Fs�t:uAovw3x�y<l�¤£s3t3t3ovw<m3o�s�t3t
ip�£¢Jhpw�s��3wAovw�i���l¬«¾��½#hvl<h�h�ipmvn<oAipj�®-¤¸n3 7t3t<§

hpw�s��3wAovw�i���l¬«h:lAh3h3ipmvnAoAi~j3®°¯ |�t�mA|p±
hvl:n�wAovw<m{«hvlAh3h3i:mvnAo<ipj�®z¯ ¥
�<l<|vl7ik�<l�j<o����<m~�²«h:l<h3h3i:mpn7oAi~j3®°¯ ·��K½#hvlvn�j�l��A¹³ |µ´
tAik��l�o<|vmvn�nAlA|pw�ipmvn�h}j�m

hvlvn<j¨g<�K½hvlAh3h�ipmvn7oAipj1qY�K½¿s�tvuAovw�x�yAl1qY�K½?i~n�i~w�i:s�w<mv�{q��7x<oAipjrq�À���w<m�|
hvlvn�wAo:w<m¬«hvl<h3h�i:mvnAoAikj3®z¯ hvlvn3wAovw<m¬«ªhvlAh3h�ipmvn7o<ikj�®P¶¸·<|v¹

m�j
l�t�hvl

�<l<|vl7ik�<l�j<o����<m~�²«h:l<h3h3i:mpn7oAi~j3®°¯ ��lA|vl7ik��l�j<o�����mk�²«¾�Á½#hvl<h�h3i:mvn<oAikj�®)¶¸·~�K½hvlvn<j�lv�A¹
lvn�j�ip�
ip�£¢3¢Jh:lvn�wAovw�m¬«¾�K½#h:lAh3h3ipmvnAoAi~j3®)Â¸t<ik�<l�o<|:mvn3nAlA|kw�i:mvn�h3§�Ã�<lA|:l7ik�<l�j�o����<mk�K«¾�K½h:lAh�h�ikmvn7o�ipj�®�§

lvn�j<ovw�i���l�¯ |�t�mA|p±
»���ikw<l�hpw<sv�3wAovw�i?��l¬«¾�K½hvlAh3h�i:m:n7o<ikj3®�q�l:n<j<ovw�i?��l¼w<m't�m�u���ivt�l
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J\vwOrqPQ�EaGFEWOrEa[�ORJ\SX@yf�quNY�XcFK�JL�RO�EHGY�ROr[\GYVZQX��QZä4MµQTSzEWQXGFVZQtKÄNYxaOrEWMFxWQ¸VZJLGY�RQXVTNYOrEW¶\Q�xWJL�r�rQX�T@&½~QX[\]PQTSUqF[\��[
2 QTORORQTS#Jo¶\QTSb[\xaxµSzNYGYGFEaGP`�OrEHK�Q²QZä�VZQTMYOUEaG�f Ñ @Yf�qYEa�+Ea� 2 QXVT[\NY�RQ¸QX[\VzqªEaGY�ROr[\GFVZQDJ\vwxWQX[\]PQTS#EHGYEWOrEa[�ORQX]
[�O¸f Ñ ORSz[o¶\QTSz�RQX�²QX[\Vbq¥xWJL�r� 3 xHEaGP³�OrqPSrQTQ1OrEaK�QX�T@²egGY�ROr[\GYVZQX�DJ\vyxaQX[\]PQTS²SzNYGYGYEHGP`�v�SzJLKéJ\OrqYQTS²qYJL�ROr�
ORSz[o¶\QTSz�RQpQXEWOrqYQTS¸JLGPQ�J\StGPJ�xWJL�r� 3 xaEaGP³��T@�´+O�OrqPQ�OrqPSrQTQpqPJL�ROr�²OrqF[�O�qY[X¶\QpxaJL�r� 3 xHEaGP³��1hßf Ñ cô�Df�j4c
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[\GY]÷I�´Ämonbc¹�RQXVZJLGY]Y[�S 3 xWQX[\]PQTSÄ[\VzqYEWQT¶\QX�ÄOrqPQ 2 QX�RO¸J�¶\QTSz[\xax¦MµQTSrvÀJ\SzKp[\GYVZQ 243º2u3 MF[\�r�rEHGP`�OrqPQ�xWJL�r� 3
xaEaGY³4�T@
´Dxax Ó§ORJ�Ó�[\xax"qY[\�tOrqPQ 2 QX�RO�xWJ�VT[\x/SbNYGYGYEaGY`�OrEHK�Q�[�O1qPJL�ROr�ÄOrqY[�O1]YJªGPJ\O1qY[X¶\Q�xWJL�r� 3 xaEHGP³4�X@�e»OÄqY[\�1[
2 QTORORQTS�xWJ4VT[\xSzNYGFGYEaGP`¸OrEaKpQUOrqY[\G�xWQX[\]YQTS&]YNYQUORJ�VT[\�RQX��EaG�Ò�qYEaVbqpOrqPQ²ORSzEH[\GP`LxWQUEHGPQX�uNF[\xaEWO 3 ]PJ4QX�+GPJ\O
qPJLxa]{@¾}PJ\S/QZäP[\K�MFxaQ\c\Ò�qPQXGM�UfUjUEHGYEWOrEa[�ORQX�¹[\xax Ó§ORJ�Ó�[\xax§cuI+´Äm&SrQXVZQXEa¶\QX�¦OrqPQ+�YSz�ROwK�QX�r�z[�`\Q\cLJLG�[X¶\QTSz[�`\Q\c
[�vÀORQTS�j � K��T@Wc4[\GF]��rQXGY]Y�&[ÄSzQX�RMµJLGY�RQ�ORJ�[\xaxAqPJL�ROr�X@/¼t�ÖSrQXVZQXEW¶\QX�+OrqYEH�ySrQX�rMAJLGF�RQ\cuJLG�[o¶\QTSz[�`\Q\cF[�vÀORQTS
Q ë K��T@WcYOrqY[�ODEa�Tc{mTl � K��T@"[�vÀORQTS>�Df�j��rQXG�O#OrqYQ��YSz�rO#K�QX�r�r[�`\Q\@�f#qYEH��Ea�#�rqPJ\SzORQTS#OrqY[\G�OrqYQ�[X¶\QTSz[�`\Q
OrEaK�QpEaO¸Or[�³\QX���Df�j4ùC��KpQX�r�r[�`\Q�ORJ	`\QTO�ORJ	¼t� hkj ë l	Kp�X@ nb@�f#qPQTSzQTv�J\SrQ\c¾¼t�<QXGP`L[�`\QX�1EaG¥[\xHx Ó§ORJ�Ó�[\xax
vÀSrJLK¬�Uf�jÄQX[�SzxHEWQTS"OrqF[\G_EaG�xaQX[\]PQTS+v�SrJLK¬�Df�j4@&?�EHKpEaxa[�Szx 3 c\Ò�qPQXG�OrqPQ²�YSz�RO+�ROr[�`\QtK�QX�z�r[�`\Q²ORJp�RJLK�Q
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qPJL�RO+Ea�&xWJL�ROTc�[\xax Ó§ORJ�Ó�[\xaxAEaG�QX�r�RQXGYVZQ¸�RQXGY]F�"EWO&[\xa�RJ 2u3 [1G4NYK 2 QTS&J\v~[\xWORQTSzGF[�ORQUMF[�OrqF�TcuJLGYQUÒ�qFEaVzq�VT[\G
MYSrJ�¶\QtK�J\SrQDQZâAQXVZOrEa¶\Q\@"f#qYEH�"Ea�&Ò�q 3 OrqPQ¸xWJ�VT[\xASzNYGYGFEaGP`tOrEaKpQUJ\v¹[\xax Ó§ORJ�Ó�[\xaxµ[�O#f Ñ Ea�"]YSz[\Kp[�OrEaVT[\xax 3
2 QTORORQTS#OrqY[\G	OrqY[�O#J\vwxWQX[\]PQTSX@
egG¥OrqPQ�[ 2 �RQXGYVZQ�J\v�MF[\Vr³\QTO�xWJL�r�Xc¹OrqYQ�Jo¶\QTSb[\xaxySbNYGYGYEaGY`�OrEHK�Q�J\v#xWQX[\]YQTSÄ�rqPJLNFxa] 2 QpSrJLNP`LqFx 3 OrqPSrQTQ
OrEaK�QX�+OrqYQ¸JLGPQZÓ§Ò&[ 3 xa[�ORQXGYV 3 JLG�OrqPQtxWJLGP`\QX�RO#xHEaGP³�vÀSrJLK OrqPQtxWQX[\]PQTSoc4J\SÄm�@ � OrEaK�QX�+OrqPQt�wf#f¸@P}PSzJLK
d	e»f¸cwOrqPQ_xWJLGY`\QX�RO�xaEaGP³AcwORJ�¼��tcwqY[\��[\G�[X¶\QTSz[�`\Qª�¹f�f�J\v²¯�l\l0Kp�T@0egGY]PQTQX]�cyOrqPQ��FSz�RO1MAQX[�³%Ea�
VZQXGuORQTSrQX]�[�SrJLNYGY] ë l\l�¿ ë � l¥Kp�T@0?�EaGYVZQ�[\xax&xaEaGP³��¸ORJ¥d�egf�J\OrqPQTS�OrqY[\G«vÀSrJLK f Ñ [\GY]%¼t��qY[o¶\Q
�rEW`LGFEW�FVT[\GuOrx 3 �zqPJ\SrORQTS�xa[�ORQXGYVTEWQX��hßNPM¢ORJ�m\m � Kp�T@ nbc�OrqYEH�pSzNYGFGYEaGP`0OrEaKpQ	�rqPJLNYxH] 2 Q�QZä�MAQTSbEWQXGYVZQX]
Ò�qPQXGYQT¶\QTSÄOrqPQTSzQ�[�SrQ�GPJªxaJL�r�RQX�ÄJLG«OrqPQ�f Ñ [\GY]÷¼t� xaEaGP³��Tc¾[\GF]«[�O�K�JL�RO1JLGPQ�J\S1O�Ò&J�JLG«QX[\Vbq
J\v�OrqYQ�J\OrqYQTSpxaEaGP³��T@¥?�EaGYVZQ�OrqPSrQTQ_K�QX�r�z[�`\QX�p[�SrQ_�RQXGuO1JLG�QX[\Vbq�xaEaGP³Ac¦[\GY]�OrqPQ�xWJL�r��Sz[�ORQX��J\vUOrqPQ
xWJLGP`\QX�rO+xHEaGP³��y[�SrQ � @�[\GY]	Q<@�c�OrqPQ²MYSrJ 2 [ 2 EaxaEWO 3 J\v¾GPJ�xWJL�r�&J4VTVTNYSrSzEaGP`ÄJLG�QXEWOrqPQTS+J\v{OrqPQ¸xWJLGP`�xaEaGY³4�
Ea�TêCB ��ëEDGF B � j DIH B � � @/egGY]PQTQX]�c�SzNYGFGYEaGP`tOrEHK�QX��NPM�ORJ ë � l�Kp�T@�J�VTVTNPS#EaG ë j � JLNPO+J\v � � � SbNYGY�Tc�Ek@ÿQ\@Wc
� � @�@
f#qPQ#xaJLGP`\QX�RO/xaEaGY³tv�SzJLK<f Ñ Ea�wORJ�¼t��cL[\GY]pEWOr�/[o¶\QTSz[�`\QU�wf#f�Ea�y¯�Q�Q¸Kp�X@wf�qPQTSrQTvÀJ\SrQ\c�[\�¦QZä�MµQXVZORQX]�c
OrqPQ��YSz�ROÄMµQX[�³¥J\v�xWQX[\]PQTS1vÀSrJLK f Ñ Ea�1VZQXG�ORQTSzQX]�[�SrJLNYGY]÷SrJLNP`LqYx 3 m�@ � OrEaKpQX�ÄOrqFEa���wf#f¸cw[�O�OrqPQ
��� l�¿ � l\lºKp�T@�Sz[\GP`\Q\@pf�qYEa�²MµQX[�³ºEHGYVTxaNY]PQX�UJLGYx 3 � � J\v ��ë ¯�SzNYGF�phgmTlA@pnb@ Ñ Q�GPJ�Ò<QZä�MFxa[\EaG�Ò�q 3 @
}wEWSz�ROTcuJ 2 �RQTSr¶\QUOrqY[�O"EavA[\G 3 J\vµOrqPQ�OrqPSzQTQ�K�QX�r�r[�`\QX�&�RQXGuOyJLG�OrqPQUxaEHGP³�ORJ1¼t��J\S&ORJ��Df�j¸EH�/xWJL�ROTc4OrqPQ
SzNYGFGYEaGP`tOrEHK�QUQZäPVZQTQX]Y��OrqYQDMµQX[�³A@/f#qPQDMYSrJ 2 [ 2 EaxaEWO 3 J\v¹GPJ�xWJL�r�&JLG�OrqPQ¸¼t�·xaEaGY³�EH�JB � � DIH BkQ � [\GY]
OrqPQ�MYSzJ 2 [ 2 EaxaEaO 3 J\v+GPJ�xWJL�r�²JLG¥OrqPQ��Df�j�xaEaGP³ªEa�KB � ¯ D H B j � @�üUQZä�OTc¾VZJLGY�rEH]PQTS¸OrqPQ�xaEHGP³�ORJªI+´1m�@
egG¥OrqPQ�[ 2 �RQXGYVZQ�J\v#xWJL�r�RQX�Tc¹OrqPQ�SrQX�RMµJLGY�RQ�vÀSrJLK I�´Äm�ORJºf Ñ EaG«OrqPQ��RQXVZJLGF]÷�ROr[�`\Q�[�SrSzEa¶\QX��[�vÀORQTS
[ 2 JLNPO�j\j�mpKp�X@yhÀOrqPQ��wf#fUnbc{[\GY]¥OrqPQ�SrQX�RMµJLGY�RQ�vÀSrJLK9¼t�iORJ�f Ñ [�SrSzEW¶\QX�¸[�vÀORQTSÄ[ 2 JLNPO�¯�Q�Q�Kp�T@
±²GYVZQ�f Ñ �RQXGF]Y��OrqYQÄ�FGF[\x¾�ROr[�`\Q�K�QX�z�r[�`\Q�ORJ�[\xax¹qPJL�ROr�XcOrqPQ�[\xW`\J\SzEaOrqYKúORQTSbKpEaGY[�ORQX�²[�O²[\xax¾qYJL�ROr�
Ò�EWOrqFEaGpqY[\xWvµOrqPQ²�wf#fÔJLG�OrqPQDxWJLGP`\QX�RO+xaEaGY³cLJ\S&SrJLNP`LqFx 3 m ��ë K��T@we�v�QXEWOrqYQTS"OrqPQU�YSz�RO&K�QX�r�r[�`\QDvÀSrJLK
f Ñ ORJpI+´1m#J\S+I�´Äm�ùC�&SrQX�RMµJLGY�rQ�Ea�yxaJL�RO/JLGYVZQ\c�OrqPQXG�OrqPQ�SrQX�rMAJLGF�RQ�[�SrSzEa¶\QX�ySrJLNY`LqYx 3 [�v�ORQTS ë � l1Kp�T@Wc
[\�r�rNFKpEaGP`�xWJ�ÒÅK�QX[\G	]YQT¶4Ea[�OrEaJLG�J\vw�wf#f��T@/f#qYEa��EH���rNPè�VTEWQXGuOrx 3 VTxWJL�RQtORJpOrqYQÄ¯�Q�Q�Kp�T@f Ñ qF[\��ORJ
Ò+[\EWO"vÀJ\S�¼t�tùC�&K�QX�r�z[�`\Q\cY�RJ�EWOyvß[\xaxa�&EaGpOrqYQU�YSb�RO"MµQX[�³A@Ø�J�Ò"QT¶\QTSXcEWv�OrqPQD�FGY[\xA�ROr[�`\Q¸K�QX�r�r[�`\Q²vÀSrJLK
f Ñ ORJ_I+´ÄmÄEa�#xWJL�rOTcFOrqPQXG�I+´Äm�ORQTSzKpEaGF[�ORQX�D¯\¯\j�Kp�T@[�vÀORQTS²f Ñ �RQXGY]Y��OrqPQÄxa[\�rO�K�QX�r�r[�`\Q\cAÒ�qYEHVzq
[\]Y]Y�DmX¯�Q1Kp�T@uORJÄOrqPQDJo¶\QTSb[\xaxASzNYGYGYEHGP`¸OrEaK�Q\c�[\GY]pMNY�rqPQX�&EWOyJLNYOyJ\v{OrqPQD�YSz�rOyMµQX[�³@¦f�Ò&J�xWJL�r�RQX�"JLG
OrqPQ�xHEaGP³�ORJ�I+´1mt[\xWÒ+[ 3 ��MNY�rq�OrqYEa���RQX�r�rEWJLGª[XÒ+[ 3 vÀSrJLKúOrqPQtMµQX[�³@+f#qPQÄxa[\�RO�K�QX�z�r[�`\Q�ORJ_I+´ÄmÄEa�
GPJ\O²xWJL�ROUÒ�EWOrqªMYSrJ 2 [ 2 EHxaEWO 3 � Q<@�@²f#qPQÄMYSrJ 2 [ 2 EHxaEWO 3 OrqY[�O²[�ODKpJL�ROUJLGYQÄJ\v/OrqYQÄMYSzQT¶4EWJLNF��K�QX�r�z[�`\QX�
Ea�#xaJL�ROTc[\GY]ªEWvwEWO�Ea�#xaJL�ROTcYOrqPQÄSrQTORSz[\GY�rK�Ea�r�rEWJLG_EH�#GPJ\OUxaJL�ROTcFEa�TêJB � Q Ä / j F B ë j F B � Q Ä H B � j4@U?�JpOrqPQ
MYSrJ 2 [ 2 EaxaEWO 3 J\v¹OrqPQ¸�YSz�RO�MµQX[�³��rqPJLNYxH] 2 QLBkQ �IF B j � F B � Q F B � j H BCl�Q4@&f#qYEa�+Ea���zxaEW`LquOrx 3 xWJ�Ò"QTS�OrqY[\G
OrqPQ�J 2 �RQTSr¶\QX]¢mTlA@]�/Ò&Q�q 3 MµJ\OrqPQX�zEWæTQ�OrqY[�OÄOrqYEa�ÄEa��]YNYQpORJªVZJ\SrSzQXxa[�ORQX]�xWJL�r�Tc¹Ò�qYEaVbq¥Ea�Ä�rEW`LGYEW�VT[\G�O
qPQTSrQt]FNPQ¸ORJpOrqPQ�qFEW`Lq_xWJL�r�+Sz[�ORQX�UEaGu¶\JLxW¶\QX]�@
f#qPQtxaJLGP`\QX�RO#xaEaGY³pv�SzJLK��UfUj�Ea�+ORJ�¼t��cPÒ�EWOrq_[\G�[o¶\QTSz[�`\Q1�wf#f=J\v ëP�d� K��T@yf#qPQTSzQTv�J\SrQ\cPOrqYQ¸MAQX[�³
Ea�Ä[�SrJLNYGY] � l\l�¿<Q � l�@ Ñ Q�GPJoÒ�ORS 3 ORJºQZä4Mxa[\EaG0Ò�q 3 ¯ � @ J\v�OrqPQ�SzNFGY��hkj\¯�lºJ\v ��ë l�nt[�SzQ�EaG«OrqYEa�
Sz[\GP`\Q\@Äf#qPQ1MYSrJ 2 [ 2 EHxaEWO 3 J\v&qY[X¶�EaGP`�GPJ_xWJL�r�RQX�DJLGºOrqPQ�¼t�ÕxaEHGP³�Ea� ��� @�@Äf#qYQ1xaEHGP³�v�SrJLK#�Df�j�ORJ
f Ñ Ea�"�4NYEWORQDQTSrSz[�OrEHV�@/´UxWOrqYJLNP`Lq�OrqPQ¸[X¶\QTSz[�`\Q��wf#fÖEa��j ��� Kp�X@Wc4OrqYQ²�wf#f¢J�VTVT[\�rEWJLGY[\xHx 3 ýrNYK�MF�&[\�
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qYEW`Lq0[\�[Q�l\l	Kp�X@Wc¾[\GY]¥�rOr[\GY]Y[�Sz]¥]YQT¶4Ea[�OrEaJLG�J\v+�wf#f��¸v�J\SÄOrqPQ�QXGuOrEWSrQpQZä�MµQTSzEaK�QXGuO¸MµQTSzEWJ�]ºEH�pmX¯ �
Kp�T@�e»G«MµQTSzEWJ�]Y�DÒ�EWOrq¥xWJ�Ò��wf#fi¶�[�SzEH[�OrEWJLGY�Tc{ÒUqPQXG0OrqPQ�K�QX[\G«]PQT¶�Ea[�OrEWJLG«VZJLK�MFNPORQX] 2u3 fUI+|ãEa�
xWJ�Òtc[�SzNYG�ÒUEWOrq�[��zEaGP`LxWQ�xaJL�r�#ORJ�f Ñ EaG_JLGPQÄJ\v¦OrqPQ��FSz�RO#O�Ò"J��ROr[�`\QX�²J\vwOrqPQÄ[\xa`\J\SzEWOrqYKúÒ�Eaxaxµvß[\xax
EaGºOrqPQ��YSb�RO²MAQX[�³A@�´�xaJL�r�¸]YNPSzEHGP`�[�MµQTSzEWJ�]ºÒ�EWOrq�[_qYEW`Lq�K�QX[\G«]PQT¶4EH[�OrEWJLG�J\S�[_xWJL�r�¸EHGªOrqYQpxa[\�RO
�ROr[�`\Q�J\v/OrqYQ1[\xW`\J\SbEWOrqYKéMFNY�rqPQX�UOrqPQ1SzNYGYGFEaGP`pOrEaKpQÄJLNPODJ\v/OrqPQ�MµQX[�³A@²f�qPQ�MYSzJ 2 [ 2 EaxaEaO 3 OrqY[�O²OrqPQ
xa[\�RO�K�QX�z�r[�`\Q¸JLG�OrqYEa�+xaEaGY³pEa�+GPJ\O#xWJL�RO�Ea� � ¯<@�@ Ñ Qtq 3 MAJ\OrqYQX�rEWæTQ²OrqY[�O+OrqPQtK�QX[\G_]PQT¶�Ea[�OrEWJLG�Ea�+xWJ�Ò
QXGPJLNP`Lq	ORJ�³\QTQTM�NY�UEaG_OrqPQÄMAQX[�³�[�MFMYSrJXäPEaKp[�ORQXx 3 qF[\xWv¾OrqYQ�OrEaK�Q\@ Ñ EWOrq�OrqFEa��[\�r�zNYK�MYOrEWJLG{cYÒ"QÄ`\QTO
OrqY[�O+OrqPQDMYSrJ 2 [ 2 EaxaEWO 3 J\v~[�xWJL�z�"EaG�JLGPQDJ\v{OrqPQD�YSz�RO"O�Ò&Jp�ROr[�`\QX��GPJ\O&MFNY�rqFEaGP`tNY�&JLNPO&J\v{OrqPQDMµQX[�³�Ea�
� ë @�cµ[\GY]ªOrqPQ�MYSzJ 2 [ 2 EaxaEaO 3 J\vyOrqPQ�MµQX[�³��rqPJLNFxa] 2 Q\êJB ���MF B � ¯ F B � ëNH B ¯\¯4cAÒUqYEaVzqªEa��VTxaJL�RQ�ORJ�OrqPQ
J 2 �RQTSz¶\QX]	¯ � @�@
?�EaGFVZQUf Ñ NF�RQX��d�egf�[\��[1�RQXVZJLGY]F[�S 3 xWQX[\]PQTSocuÒ&Q²QZä4MµQXVZO+�RQXVZJLGY]Y[�S 3 xWQX[\]PQTS+v�SzJLK�f Ñ ORJ 2 QXqY[o¶\Q
OrqPQ��r[\K�Q_[\��xWQX[\]PQTS�EaGYEaOrEa[�ORQX]÷[�O�d	e»f¸cwÒ�EaOrq«[\G�[\]Y]YEaOrEWJLGY[\xy]YQXxa[ 3 J\vÄmXj�l0Kp�T@�hßqY[\xWv�OrqPQ��wf#f
2 QTO�Ò&QTQXG�f Ñ [\GY]�d�egfUnb@¹e»GF]PQTQX]�cwOrqPQ��FSz�RO�MµQX[�³«EH��VZQXGuORQTSrQX]�[�SrJLNYGY] � l\l�¿ ��� l�c"[\GF]÷EaGFVTxaNY]PQX�
SrJLNP`LqFx 3 OrqYQ��r[\K�Q�MAQTSbVZQXG�Or[�`\Q�J\v+OrqPQ�SzNFGY�¸[\�ÄxaQX[\]PQTSÄ[�O�d�egféh ë\ë l�Y ��ë ¯´Â � Q<@�nb@�´UxaxWÓ§ORJ�Ó�[\xaxkùC�
MµQX[�³_QZä�qFE 2 EWOr��OrqYQ1xWJ�Ò"QX�rOUJ�¶\QTSz[\xax¾SzNYGYGYEHGP`�OrEaK�Q\c 2 NPO#OrqYQÄMµQTSzVZQXGuOr[�`\QÄJ\vySzNYGY�#EHG�OrqPQ1�YSz�RO�MAQX[�³
Ea�+¶\QTS 3 xWJ�ÒtcF[\GY]_EH��OrqPQt�r[\K�Q�v�J\S�[\xHx�EaGYEWOrEa[�ORJ\Sb�T@
}wEW`LNPSrQ_¯4@ jº�rqPJ�Ò��1OrqPQ�xaJ4VT[\x&SzNYGFGYEaGP`_OrEaKpQX�1[�O�OrqPQ��r[\K�Q_qPJL�rOr�T@0f#qPQ�xaJ4VT[\x&SzNYGFGYEaGP`_OrEaKpQ�vÀJ\S
[\xax Ó§ORJ�Ó�[\xHx{EaGYEWOrEH[�ORQX] 243 d�egf=qY[\��[pqYEW`LqPQTS�MµQX[�³AcY[\��EWO#]YJuQX�#GYJ\O#EaG�¶\JLxa¶\Q�[\G 3 xWJL�r� 3 xaEHGP³4�X@

"Þ�#" ���-��ò/:ô�z6 òyîDõ ���>O ��� í ñÉ��ón�bî�ô õ è ò��ï�öAö��rò/öFõ é�ïUöYõ
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Ñ QtSrQTMµQX[�ORQX]	OrqPQ¸QZä4MµQTSzEHK�QXG�O�[ 2 Jo¶\QÄÒ�EWOrqPJLNYO&OrqYQtf Ñ qPJL�ROTcPÒ�qYEHVzq�Ò+[\��[\G_QXGY]PÓ§MAJLEHG�O+JLG 2 J\Orq
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xWJL�r� 3 xHEaGP³��T@ Ñ Q&[\xH�RJ�QZäPVTxaNY]PQX]}�²I#?Ps 2 QXVT[\NF�RQ"EWO~Ò&[\�¾Jo¶\QTSzxaJL[\]PQX]Ä[�O¾OrqPQyOrEHK�Q/J\vPOrqPQ"QZä4MµQTSzEaKpQXG�OTc
[\GY]_Ò&Q�[\]Y]YQX]	�Uftm�@"f#qPQtGPQTO�Ò"J\Sr³_VbqY[�Sz[\VZORQTSzEa�rOrEaVT��[�SrQ�MYSrQX�RQXGuORQX]�EaG_f¹[ 2 xWQ�¯4@ ¯4@

=@?BAöCh+ OH¨Ál d�QX[\�zNPSrQX]_J�¶\QTSz[\xax~[\GF]_xWJ4VT[\x{SzNYGYGYEHGP`ÄOrEHK�QX�TcY^¦ä�MµQTSzEaK�QXGuO+ere @
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f#qPQ�SzNYGYGYEHGP`�OrEaK�QX�¸J 2 �rQTSr¶\QX]÷EHG0OrqYEa�¸QZä�MµQTSzEaK�QXGuO�[�SrQ��rNYKpK�[�SzEWæTQX]0EaG÷f¾[ 2 xaQ�¯4@ ë @�e»G«OrqYEa�¸QZä4Ó
MµQTSzEaK�QXGuO+[�O�xWQX[\�RO�Q�Q<@�J\v¹OrqPQ¸SzNFGY�+[�SrQtNYGY]PQTS#j��RQXVZJLGF]Y�TcPvÀJ\S�[\xaxµ[\xW`\J\SzEWOrqFKp��[\GY]_[\xaxµEaGYEaOrEa[�ORJ\Sz�T@
^/¶\QXG_EHG�OrqYEH�&�rQTOROrEaGP`PcY[\xax Ó§ORJ�Ó�[\xHxA]YJuQX�+GPJ\O�qY[o¶\Q¸OrqPQ 2 QX�rO&J�¶\QTSz[\xaxµSzNFGYGYEaGP`�OrEaK�Q²v�J\S�[\G 3 EaGFEWOrEa[�ORJ\SXc
2 QXVT[\NY�RQÄQT¶\QXGªOrqYQ�SrQXxa[�OrEa¶\QXx 3 xWJoÒ7xWJL�r��Sz[�ORQX�D`\QTOD[\K�MxaEW�YQX] 243 OrqPQÄvÀ[\VZODOrqY[�O²�RJ�Kp[\G 3 K�QX�r�z[�`\QX�
[�SrQ��rQXG�OT@#?4QXVZJLGY]Y[�S 3 xaQX[\]PQTS#Ò&J\Sr³4� 2 QX�RO�v�J\SDK�JL�RO�qYJL�ROr�TcYQZäPVZQTMYO�vÀJ\S�OrqYJL�RQtOrqY[�O�[�SzQ�OrqPQXKp�rQXxW¶\QX�
J\MYOrEaK�[\x�xWQX[\]PQTSz�T@
Ñ qPQXG�JLGPQ�VZJLGY�rEa]YQTSz�¹OrqPQ#K�QTORSzEaV"J\vµxWJ4VT[\x4SzNFGYGYEaGP`UOrEaK�Q\c\Ò&Q�J 2 �RQTSr¶\Q+OrqY[�O¦OrqYQ+xaJ4VT[\x�SzNFGYGYEaGP`�OrEaK�Q
J\v¾[\xHx Ó§ORJ�Ó�[\xax�Ea�+[\xWÒ+[ 3 ���rNPMµQTSzEWJ\S&ORJ�OrqY[�O�J\v¹xWQX[\]PQTSXc�SrQT`L[�Sz]FxWQX�r�+J\v~OrqYQ²�4NY[\xaEaO 3 J\vwxaEaGP³��T@w´UxaOrqPJLNP`Lq
OrqPQ 3¸2 J\OrqtORSb[X¶\QTSz�RQ+OrqPQ&�r[\K�Q&xaEaGP³���OrqPQ&�r[\K�Q"G4NYK 2 QTS{J\vPOrEaK�QX�Tc\[\xaxWÓ§ORJ�Ó�[\xax�qY[\�¾OrqPQ&[\]P¶�[\GuOr[�`\Q&OrqY[�O
EWOr�²VZJLKpK1NYGYEaVT[�OrEaJLGª�ROr[�`\QX��Kp[ 3 J�¶\QTSzxa[�M{@t}YJ\S¸QZä�[\K�MxWQ\cµÒ�qPQXGªOrqPQ1KpQX�r�r[�`\Q�v�SzJLKéOrqYQ�EHGYEWOrEa[�ORJ\S
ORJ�JLGPQ�J\v"OrqYQ�qPJL�ROr�ÄEa�t]PQXxa[ 3 QX]«]YNYQ�ORJªxWJL�r�Xc{OrqY[�OÄqYJL�RO�VT[\G«qYQX[�Stv�SzJLK [\GPJ\OrqPQTS1qPJL�RO¸OrqY[�OÄOrqPQ
[\xW`\J\SzEaOrqYK�qF[\�"EaGFEWOrEa[�ORQX] 2 QTvÀJ\SrQ�SzQXVZQXEW¶4EHGP`tOrqPQ²EaGYEWOrEH[�ORJ\SXùC�yxa[�ORQ²K�QX�r�z[�`\Q\@/e»G�OrqPQUMYSrQX�RQXGYVZQDJ\v{¶\QTS 3
xWJL�r� 3 xaEaGY³4�Tc\�RQXVZJLGF]Y[�S 3 xaQX[\]PQTS¦JLNPORMµQTSrvÀJ\SzKp�wOrqPQ+J\OrqPQTS/O�Ò"JÄ[\xW`\J\SzEWOrqYK�� 2 J\Orq�xWJ�VT[\xax 3 [\GY]�`LxWJ 2 [\xax 3
�rEaGFVZQtEWO#Ea�+OrqPQtJLGFx 3 JLGPQ�OrqY[�O�[X¶\JLEH]Y�#OrqPQtxaJL�r� 3 xaEaGP³��+[\xWORJ\`\QTOrqPQTSX@

"Þ�FE ç%è ò � 6���8 í õ�ïYX��8&õAòyî í�Q
Ñ Q�GPJoÒ�MYSrQX�RQXGuODSrQX�rNYxWOr�#v�SrJLK ^¦ä�MµQTSzEaK�QXGuO#erezeb@YegG	[\]F]YEWOrEWJLG_ORJ�OrqPQ1qPJL�ROr�UOrqY[�OUM[�SrOrEaVTEWMF[�ORQX]ªEaG
^¦ä�MµQTSzEaK�QXGuO~e c�OrqPQ�üU½_qPJL�rO¹Ò+[\�w[\xa�RJ¸EaGYVTxHNY]PQX]�@�egG1OrqYEa�¾QZä4MµQTSzEaKpQXG�OTc�Ò&Q&QT¶�[\xaNY[�ORQX]�OrqYQ&[\xaxWÓ§ORJ�Ó�[\xaxkc
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� Û¿Ù�æ ��Ù ��� ��� �Z×�� ���1ø�� ��� �! �� �#"Kû �$�rù %�æÚã�èÒß�ö � 5��� "{à:å�ò&�'�(� /.2+) ú420, ú�ù./ ú4*0, ú4*+* û?ú~ù 2+20/ ú~ùpû ,.8:û5 Ù~ëñë!��ß�Þ¿Ý 6 -07 /07 /+7 207 207 û17 )+7 ,+7 *07��� "{à:å�ò&�'�(� /+)+- ù.)~ú û1,.* ùpû�ù ù�ù~ù ùpû1- ù~ú.* û1*+, )kù�ù5 Ù~ëñë!��ß�Þ¿Ý û:807 6 237 )+7 207 )+7 20)+7 2+-07 237 237�Z×;� "{à:å�ò&�'�(� ú420- ù.)./ -0, )kù ù.* -+* ,.* ,:û û�ú485 Ù~ëñë!��ß�Þ¿Ý *+7 )07 6 8+7 8+7 8+7 û17 ù.7 û97 807���1ø�� "{à:å�ò&�'�(� ú~ù./ û9,4- -+/ ,.) *.2 20- -vû 20* û9,�ù5 Ù~ëñë!��ß�Þ¿Ý /+7 )07 807 6 8+7 8+7 8+7 ù.7 û97 807��� "{à:å�ò&�'�(� ú.*+* ù:û�û )kù ,.) - *kú *+* 23, û1).*5 Ù~ëñë!��ß�Þ¿Ý 207 237 807 8+7 6 8+7 20-+7 ):û97 û97 807�! �� "{à:å�ò&�'�(� ú.*0, ù~ù�ù ù.* *+) - ,.8 ,.8 ú+, û1).*5 Ù~ëñë!��ß�Þ¿Ý 207 237 807 8+7 8+7 6 8+7 ù.7 û97 807�#"�û "{à:å�ò&�'�(� û�ú~ù ù:û:- û18~ù )vû -.2 ,.* ú42 *vû û1/:û5 Ù~ëñë!��ß�Þ¿Ý 8+7 2kù+7 û97 8+7 )vû17 8+7 6 ù.7 237 û97�$�rù "{à:å�ò&�'�(� 2+20/ ù./~ù ,+, -vû *+* ,:û ú.8 û1) û�ú925 Ù~ëñë!��ß�Þ¿Ý )+7 2+*07 ù+7 ù.7 )vû17 ù.7 ù.7 6 /07 ù+7%�æÚã�èâßJö "{à:å�ò&�'�(� ú~ù~ù û1*+, ,.8 20* 23, ú+, ,~ú û:2 û:2kú5 Ù~ëñë!��ß�Þ¿Ý *+7 ú+7 û97 û17 û17 û17 207 /+7 6 û97� 5 "{à:å�ò&�'�(� /+-0, )kù92 û�ú�ú û1,~ú ûR2�û ûR20) û:/kú û�ú+, 20-5 Ù~ëñë!��ß�Þ¿Ý ,.7 )07 807 8+7 û17 8+7 û17 ù.7 û97 6

xWQX[\]PQTSocL[\GY]1SzEaGP`²[\xW`\J\SzEWOrqFKp�T@w´UxaxuOrqPQ�qPJL�ROr�wQZäPVZQTMYO �Dftm&MF[�SrOrEaVTEaMF[�ORQX]�EaG1OrqYEa�¹QZä4MµQTSzEHK�QXG�OT@¹^y[\Vbq
qPJL�RO�Sb[\G�[ 2 JLNPO � mTl��RQX�r�zEWJLGY�+J\v¹QX[\Vzq	[\xa`\J\SzEWOrqYK_@/f¹[ 2 xWQt¯4@ � �rqPJoÒU�+OrqPQtGPQTO�Ò&J\Sr³_VzqF[�Sz[\VZORQTSzEa�ROrEHVT�
]YNPSbEaGP`_OrqPQ�QZä4MµQTSzEHK�QXG�OT@ºf¾[ 2 xWQ�¯4@ � �rNYK�Kp[�SzEWæTQX�ÄOrqPQ�Jo¶\QTSz[\xax+[\GY]%xWJ�VT[\xySbNYGYGYEaGY`_OrEaK�QX�ÄJ\v#OrqPQ
OrqPSrQTQ�[\xW`\J\SbEWOrqYKp�T@tf¹[ 2 xWQp¯4@ � `LEW¶\QX�²OrqYQ�[o¶\QTSz[�`\Q�SbNYGYGYEaGY`pOrEaK�Q�vÀJ\S¸SzNYGY�DNYGY]PQTS¸¯��RQXVZJLGY]F�Tc{[\GY]
OrqPQªMAQTSbVZQXG�Or[�`\Q�J\v¸SzNYGF��NYGY]YQTS�¯¥�rQXVZJLGY]Y�T@ Ñ Q0NY�rQª[¥OrqYSrQX�rqPJLxa]�J\v�¯«�rQXVZJLGY]Y� 2 QXVT[\NF�RQªxaEHGP³
xa[�ORQXGYVTEaQX�DEHG�OrqYEa�UQZä�MAQTSbEaK�QXGuOU[�SrQ�qYEW`LqPQTSDOrqY[\G�EaG	OrqPQÄMFSrQT¶4EaJLNY��O�Ò"JP@¸egGº[\GY[\x 3 æXEaGP`�OrqYQÄSrQX�zNYxWOr�Tc
Ò&Q�qYEW`LqYxHEW`Lq�OwOrqPQUEaK�MF[\VZO/J\v�xa[�ORQXGFV 3 JLG�[\xW`\J\SzEWOrqFKÕMµQTSrv�J\SbKp[\GYVZQ\@¹e»G�?�QXVZOrEWJLG�¯4@ � c4Ò"QD]YEa�rVTNF�r�wOrqPQ
SzNYGFGYEaGP`¸OrEaKpQUJ\v{OrqYQUSzEHGP`Ä[\xW`\J\SbEWOrqYK_@wegG�?4QXVZOrEaJLG�¯4@ � cPÒ&Q¸�rqPJ�Ò¢qPJ�Ò·OrqPQ²qYEW`LqPQX�RO&xa[�ORQXGYV 3 xHEaGP³�EaG
OrqPQ�� 3 �RORQXKé[�âAQXVZOr�UOrqPQtSbNYGYGYEaGY`ÄOrEaKpQ¸J\vw[\xHx Ó§ORJ�Ó�[\xaxk@/egGª?4QXVZOrEaJLG	¯4@ � cFÒ&QÄ]YEH�rVTNY�r�&OrqPQ�EHK�MF[\VZO#J\v¦[
xaEaGY³ùC�"xa[�ORQXGYV 3 JLG�OrqPQ²�rEW`LGYEa�FVT[\GYVZQ�J\v¾xWJL�r�"JLG�OrqF[�O&xaEHGP³@/?4QXVZOrEWJLG_¯4@kQ1]YEa�zVTNY�r�RQX�yOrqPQUvß[\VZO+OrqY[�O+OrqPQ
ORSzEa[\GY`LxWQtEaGPQX�4NY[\xaEWO 3 ]PJ4QX�#GPJ\O�qYJLxa]_[\GY]_OrqPQtEHK�MF[\VZO�OrqYEa��qY[\�T@

"Þ�?V ç%è ò Ò ��î�î �bî�ô ç �z69òéïYX Ò �bî�ô
f#qPQ_K�QX�z�r[�`\Q	|YJoÒ EHG÷OrqYQ�SbEaGP`�Ó 2 [\�RQX]�[\xW`\J\SbEWOrqYK v�JLxHxWJoÒ��1OrqPQ�vÀJLxaxWJ�Ò�EaGP`��RQX�4NPQXGYVZQ�Ò�qPQTSrQ�QX[\Vbq
qPJL�RO+MYSzQXVZQX]PQX��EWOr��GPQXEW`Lq 2 J\S�[\GY]�OrqPQ¸�YSz�RO+qPJL�RO#EH�"OrqYQ²GYQXEW`Lq 2 J\S+J\v~OrqYQtxa[\�ROTê/üD½/cP^yK1NYxa[ 2 c-�Df�j4c
I��ÄcYüj�Þ�ÄcY¼t�tcFd	e»ftcYf Ñ cB�¸I#?�s1cI+´1m�@/f#qYEH�&[ 2 J�¶\QtSzEaGP`�Ò+[\�#VzqYJL�RQXG 2 [\�RQX]�JLG_xa[�ORQXGYV 3 [\GY]
xWJL�r�&Sz[�ORQ¸K�QX[\�zNPSrQXK�QXGuOr�+v�SzJLK�[1MYSzQT¶4EWJLNF�"QZä�MµQTSzEaK�QXGuOT@¦f#qPQ²VzqPJL�rQXG�SzEaGP`�Ea�&GPQX[�Szx 3 J\MFOrEaKp[\xµ[\GY]
OrqPQ�xaJL�r�+Sz[�ORQX�#JLGª[\xaxµOrqPQ¸SzEHGP`�xaEaGP³���[�SrQtxWJ�Òt@
��EHGP`_qY[\�²OrqPQpqYEW`LqYQX�RO¸[X¶\QTSz[�`\Q�SzNYGYGFEaGP`�OrEHK�Q�EaG�OrqPQp[ 2 �RQXGFVZQ�J\v&K�QX�z�r[�`\Q�xWJL�r�X@[UJoÒ&QT¶\QTSXc¹SzEaGP`
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qY[\�U�RJLK�Q�GYEaVZQtMYSzJ\MAQTSzOrEWQX�Têy}wEWSz�rOTcFOrqPQÄSzEaGP`p[\xW`\J\SbEWOrqYKúEH��xWQX[\�ROD[�âAQXVZORQX] 243 K�QX�r�r[�`\Q1xWJL�r�T@�}PSzJLK
OrqPQ�GYQTO�Ò&J\Sr³pVzqY[�Sb[\VZORQTSzEa�ROrEaVT�"]PQTMFEaVZORQX]�EaGpf¹[ 2 xWQ�¯4@ � c4Ò"Q#J 2 �RQTSr¶\Q�OrqF[�OyEaG�OrqPQU[ 2 �RQXGYVZQ#J\v�K�QX�z�r[�`\Q
xWJL�r�Xc"OrqPQ	ORJ\Or[\x�OrEaKpQ	EWO�Or[�³\QX��[¥K�QX�r�z[�`\Q	ORJ÷VTEaSzVTNYxa[�ORQ�[�SrJLNFGY]�OrqPQ�SbEaGP`0O�ÒUEaVZQªEa��[ 2 JLNPOªm � l\l
Kp�T@��DGYxaEW³\Q1xWQX[\]PQTS¸[\GY]�[\xax Ó§ORJ�Ó�[\xax§cOrqPQ�[X¶\QTSb[�`\QpJo¶\QTSz[\xHx¾SbNYGYGYEaGY`�OrEaK�Q1v�J\S²SzEaGY`�[�MYMYSb[�J4VbqPQX�DOrqYEa�
QZä�MAQXVZOr[�OrEaJLG�@Uf#qYQ�SrQX[\�RJLGºvÀJ\SUOrqFEa�UEH�#OrqY[�ODSzEaGP`��RQXGY]Y�UOrqPQ�vÀQTÒ&QX�RO¸K�QX�r�r[�`\QX�²[\GY]ºNY�RQX�UOrqPQ�K�JL�RO
SrQXxaEH[ 2 xWQ�xaEaGP³��T@¦?4QXVZJLGY]�cLOrqYQ�VzqPJLEHVZQ�J\v�EaGYEWOrEH[�ORJ\S/]PJuQX�yGPJ\OyqY[o¶\QU[ 2 Ea`tEaK�MF[\VZO¦JLG�OrqPQ#MµQTSrvÀJ\SzKp[\GYVZQ
J\v+SzEaGP`Pc¾�rEaGYVZQpK�QX�z�r[�`\QX��ORSb[X¶\QXx"Jo¶\QTS1OrqPQ��r[\K�Q�xaEaGP³��T@pf#qPQ�JLGYx 3 ]YE âµQTSrQXGYVZQ 2 QTO�Ò&QTQXG«EaGFEWOrEa[�OrEaGP`
SzEaGY`�vÀSrJLK9]FE âAQTSzQXG�O¸qPJL�ROr��Ea�¸OrqY[�O¸OrqPQ�EaGYEWOrEa[�ORJ\S²JLGYx 3 SrQXVZQXEa¶\QX��[_K�QX�r�z[�`\Q�JLGYVZQ\@pf#qFEa�²QZä4Mxa[\EaGY�
Ò�q 3 SzEaGP`��RQX�r�zEWJLGY�#EaGFEWOrEa[�ORQX]�[�O�¼��ãqY[o¶\QÄ[��rxaEW`LquOrx 3�2 QTORORQTSUJo¶\QTSz[\xax~SzNYGYGFEaGP`�OrEaK�Qt�rEHGYVZQ�¼t�ãqY[\�
OrqPQ�xWJLGP`\QX�RO�xaEaGY³@�}wEaGY[\xHx 3 c¹GYJ\OrEaVZQ�OrqF[�OÄSzEHGP`PùC�tJ�¶\QTSz[\xax&SzNYGYGFEaGP`_OrEaK�Q�Ea�1GPJ\O�QZäP[\VZOrx 3 O�Ò�EaVZQ�OrqPQ
xWJ�VT[\x�SzNYGFGYEaGP`ÄOrEaK�Qt�rEaGFVZQ¸OrqPQ��RQXVZJLGY]�SrJLNYGY]_Ea���zqPJ\SrORQTS#OrqY[\G	OrqPQ¸�YSz�rOT@

"Þ�:S �8&õµòyî í�Q $ è 8#î�ô�ò/ö�ï²�Uò/: ç �b69ò
f#qPQ�xWJLGY`\QX�RO/xaEaGP³��¹EaG1OrqPQ#� 3 �RORQXK7Ò"QTSzQ 2 QTO�Ò"QTQXG�¼t�Ô[\GY]�f Ñ [\GY]�¼t��[\GY]1OrqPQ#üU½y@Lf#qPQ�xa[�ORQXGYV 3
J\v¦OrqPQX�RQ1O�Ò&J�xaEaGP³���¶�[�SzEWQX]	]YSz[\Kp[�OrEaVT[\xax 3 EaG	OrqPQÄVZJLNYSz�RQ�J\v¦OrqYQ�QZä�MAQTSbEaK�QXGuOT@ Ñ Q1GPJ�Ò�]FEW¶4EH]PQ¸OrqPQ
]Y[�Or[	`L[�OrqPQTSrQX]«EHG0OrqYEa�¸QZä�MµQTSzEaK�QXGuOtEaGuORJ�O�Ò&JºMAQTSbEWJ4]F�T@�e»G¥OrqPQ��YSb�RO¸MµQTSzEWJ�]�c{OrqPQ�xHEaGP³	vÀSrJLK9¼��
ORJ_OrqPQ�üD½ÔqY[\]�[\G0[X¶\QTSz[�`\Q��wf#f�J\v � � ë Kp�X@Wc{[\GY]ºOrqPQ�xaEaGP³_vÀSrJLK ¼t�7ORJ�f Ñ qY[\]�[\G0[X¶\QTSz[�`\Q
�wf#f�J\v � Q\¯�Kp�X@¸e»GºOrqPQ��RQXVZJLGY]�MµQTSzEaJ4]�cAOrqPQ�[X¶\QTSz[�`\Q��wf#f#�Dv�SzJLK ¼��7ORJ_OrqPQ�üU½�[\GY]ºORJ�f Ñ
]PSrJ\MFMAQX]�ORJ�¯ ��� Kp�T@&[\GY]	¯�Q � Kp�T@WcYSrQX�rMAQXVZOrEa¶\QXx 3 @+?4J�OrqPQ�[X¶\QTSb[�`\Q1JLGYQZÓ§Ò&[ 3 K�QX�r�r[�`\Q1xa[�ORQXGYV 3 JLG
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OrqPQ�xaJLGP`\QX�ROUxHEaGP³�]PSzJ\MYMµQX] 2u3 mRQ � Kp�T@"f�qYEa�+Ò+[\��OrqPQ�JLGYx 3 GPJ\Or[ 2 xWQ�]FE âAQTSzQXGYVZQ 2 QTO�Ò&QTQXG�OrqPQÄO�Ò&J
MµQTSzEWJ�]Y�T@
egG	}wEW`LNPSrQ1¯4@ ¯4cAÒ&QÄ�zqPJoÒ�qYEa�RORJ\`\Sz[\K��#J\v¦OrqPQ1K�QX[\�rNPSrQX]	Jo¶\QTSz[\xHx~SzNFGYGYEaGP`�OrEaKpQX��J\v¦[\xax Ó§ORJ�Ó�[\xHx{vÀSrJLK
[\xax�EaGYEaOrEa[�ORJ\Sz�w]YNPSzEHGP`�QX[\VbqpJ\vFOrqYQ�O�Ò&J¸MAQTSbEWJ4]F�T@¾f#qYQ&qYEH�RORJ\`\Sz[\Kp�¦�rqYJoÒÔSzNFGY�¾NYM�ORJ�jU�rQXVZJLGY]Y�1�uOrqYEa�
EaGYVTxHNY]PQX��j\¯<@ J\v¹OrqPQtSzNFGY�+]YNPSzEaGY`ÄOrqPQÄxWJLGP`\QTS�xa[�ORQXGFV 3 MµQTSzEWJ�]�cP[\GY] � lA@�J\v¹OrqYQ¸SzNYGY��]YNYSzEaGP`1OrqPQ
�rqPJ\SzORQTS+xH[�ORQXGYV 3 MµQTSzEWJ�]�@ Ñ QDJ 2 �RQTSr¶\Q²OrqY[�O�EaGpOrqYQDMµQTSzEaJ4]�Ò�EWOrq�qFEW`Lq�xH[�ORQXGYVTEWQX�Tc�OrqPQ 2 QX�RO"SbNYGYGYEaGY`
OrEaK�QX�&[�SrQD[�SrJLNYGY] � l\lÄKp�X@¦e»G�OrqPQ�MµQTSzEWJ�]�J\v{xWJ�Ò¢xH[�ORQXGYVTEWQX�Tc4OrqPQ��FSz�RO/MµQX[�³�J�VTVTNPSz�&[�O+¯�l\l1Kp�T@Wc4J\S
SrJLNP`LqFx 3 j�l\lÄKp�X@LQX[�SzxaEWQTSoc�Ò�qYEHVzq�EH�yVTxWJL�RQUORJÄOrqYQU]PQXVZSrQX[\�rQDEaGpOrqPQ�JLGPQZÓ§Ò+[ 3 xa[�ORQXGYV 3 JLG�OrqPQUxaJLGP`\QX�RO
xaEaGY³@¥´D��Ò"Q_�RQTQ\c"OrqPQ_[\xax Ó§ORJ�Ó�[\xax�[\xa`\J\SzEWOrqYK vÀSrJLK [\xax+EaGYEWOrEa[�ORJ\Sb�1EH�1[�âµQXVZORQX] 243 OrqPQ_EaGFVZSrQX[\�RQ_EaG
xa[�ORQXGYV 3 @1egGºVZJLGuORSz[\�ROTc¾OrqPQ�JLGYx 3 EaGY�ROr[\GYVZQX�DJ\v&OrqPQ�xWQX[\]PQTSt[\xW`\J\SbEWOrqYK OrqY[�O¸Ò&QTSrQ�[�âAQXVZORQX] 2u3 OrqYEa�
xa[�ORQXGYV 3 VzqY[\GY`\Q�Ò"QTSrQ�OrqYJL�RQ�EaGYEWOrEa[�ORQX]�[�O¸f Ñ c{¼t�tcµJ\S¸OrqPQ�üD½/@~±DOrqPQTS¸EaGF�ROr[\GYVZQX�²J\vyOrqYQ�xaQX[\]PQTS
[\xW`\J\SzEaOrqYK�Ò&QTSrQÄNYGF[�âAQXVZORQX]�@+}PJ\SDQZä�[\KpMFxWQ\cYOrqPQ��YSz�RO#MµQX[�³�J\vwOrqPQ�xWQX[\]YQTSU[\xW`\J\SzEaOrqYK EaGYEaOrEa[�ORQX]_[�O
^yK1NYxa[ 2 J�VTVTNPSz��[�OU¯�l\l�¿4¯ � l�Kp�T@PvÀJ\S 2 J\Orq_MµQTSzEWJ�]Y�T@

"Þ�1T �8&õµòyî í�Q 8#î�óU�ïUöö
f#qPQ�xWJL�r�USz[�ORQX�DvÀSrJLK f Ñ ORJ	I+´1mÄ[\GY]Ê�Df�j�[�SrQ ë ¯<@ [\GF] ë�� @éSrQX�rMAQXVZOrEa¶\QXx 3 @Df�qYEa��VT[\NF�RQX�²OrqPQ
SzNYGFGYEaGP`pOrEHK�QX��J\v&xWQX[\]PQTS²vÀSrJLK OrqPQX�RQ�qPJL�ROr�²ORJ 2 QÄ¶\QTS 3 qYEW`Lq�hß[�OtxWQX[\�RO ë\ë @éJ\vyOrqPQ1SzNYGY�UQZäPVZQTQX]
¯_�RQXVZJLGF]Y�bnb@�f#qPQ�xWJL�z�¸Sz[�ORQX�tvÀSrJLK I���ORJºI+´1mp[\GY]��Df�j_[�SzQ�[\xa�RJ�vß[\EWSzx 3 qYEW`Lq�h ë�� @9[\GY]÷¯�mv@
SrQX�RMµQXVZOrEW¶\QXx 3 nb@tegG��RMFEWORQ1J\v/OrqYEH�TcµJLGYx 3 Q<@éJ\v"OrqPQ�SzNYGY�UJ\v"xWQX[\]YQTSDvÀSrJLK9I���xa[\�RO²Jo¶\QTSÄ¯��RQXVZJLGF]Y�T@
Ñ Q¸�RQTQ²OrqY[�O+OrqPQ²xWJL�r� 3 xaEHGP³4�yv�SzJLK�I��=]PJ�GPJ\O&EHK�MF[\VZO&OrqPQUJ�¶\QTSz[\xaxµSzNFGYGYEaGP`¸OrEHK�QD[\�+]PJ1OrqPQ¸xWJL�r� 3
xaEaGY³4�yv�SrJLK�f Ñ @Pf#qYEH�"Ea� 2 QXVT[\NY�RQ²OrqPQ¸xa[�ORQXGYVTEaQX�"J\v¾OrqPQ¸xWJL�r� 3 xaEaGP³��yvÀSrJLK I��=[�SzQDJLGFx 3 [ 2 JLNPO+JLGPQ
�rE ä�Orq_OrqPQÄxWJLGP`\QX�RO�xHEaGP³�xH[�ORQXGYV 3 @&f�qPQTSrQTvÀJ\SrQ\cYQT¶\QXGªO�Ò&J�VZJLGY�RQXVTNYOrEW¶\QÄxWJL�z�RQX�#JLG	OrqPQX�RQ�xaEHGP³4��]YJ�GPJ\O
EaK�M[\VZO�OrqPQtJo¶\QTSb[\xax�SzNYGFGYEaGP`1OrEaK�Q\@

"Þ�:V ç%è ò ç :ô�r8#î�ôDñrò � î�ò�W���8#ñÉ�gõ Q
f#qPQ¸[o¶\QTSz[�`\Q1�wf#f=v�SrJLK²�¸I#?�s�ORJ�¼��=Ea� � j � Kp�X@Y[\GY]�OrqPQ�[o¶\QTSz[�`\QÄ�wf#f·vÀSrJLK²�¸I#?�s�ORJ�I+´1m
Ea� ë�� Kp�T@Wc�ÒUqYEaxWQ+OrqPQ�[o¶\QTSz[�`\Q¸�wf#f�vÀSrJLK�I+´1m�ORJÄ¼���Ea�#m � j�Kp�T@¦´DxWOrqPJLNP`Lqn�¸I#?�sÖ[\GY]�I+´1m#[�SrQ
`\QTJ\`\Sz[�MFqFEaVT[\xax 3 VTxaJL�RQ\cPOrqPQ²[X¶\QTSz[�`\Q1�¹f�f�vÀSrJLK¬�¸I#?�sãORJ�¼��·Ea�+K�J\SrQ²OrqY[\G_¯ÄOrEaK�QX�&OrqPQ¸[X¶\QTSz[�`\Q
�wf#f=vÀSrJLK I+´1mtORJ�¼��t@f�qPQ�xa[�ORQXGYV 3 vÀSrJLK{�²I#?PsÕORJ�¼t�7VT[\G 2 QtSrQX]YNYVZQX]	ORJ�xWQX�z�#OrqY[\Gº[�qY[\xav
243 SrJLNYOrEaGP`pK�QX�r�z[�`\QX��EaGY]FEWSrQXVZOrx 3 OrqYSrJLNP`LqªI+´1m�@
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All-to-All: high latency period
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j1zAx�k1zA�qÖvzAu0k9i�lEx X ���v�g��o�n9z�sín9lEp |�}v~#z3n4igpqzAx�k>�RÅä�EÖ�zAu0k9i�lEx X ���v���I~'n9zAj1zAx�k9j@n4zAj9w&t�k9j@sín4lEp |�}v~#z3n4igpqzAx�k
Åä�
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Ö��?2¢BDC * Ø:tu³6´�tuµjq[BäÙ~Øo¶f2�t�A<B (D( ÜjBDC�´ & C�C�q[·)BDC<·�Ù{C�q<BäØ $ ÙJÛ[tÁÜjtxq * B ( BäØ¸.0t�´uq[BäÙ~Ø G ¶ 8
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~&n9lYå#zGj9z3k$igx'u0n9zAoYj1zAj@sín9lEpë� X k1lM�EÎ��>k�lYn�ormEig�YzAxäi�x&i�k9igo�k1lYnA{)k�lYn�zAoYu4ÀKigx&j9k9oYx�k@lYs't�zAoY��z3n�i�k!igx'i�k9igo�k1zA�({
Â�zJj1lYn9kÊk9À�zJÀ&lEj1k9jÊi�xqoYj9u0zAx&�&i�x�mÉlYn4��z3nÊå'oYj1zA��lExqk9À�zJn9zAj1~#lEx&j1z\k9igpLzrs;lYnÊk9À'o�kÊigx&j9k9oYx�k3{�oYx&�NoYj4j9i�mEx
zAoYu4À±À&lEj1kâoÛn4oYx&é¨k9À&o�k�u0lYn9n9zAj1~#lEx&�&j�k1l¨i�k9j�~�lEj4i�k9i�lExÆi�xÆk9À�zàj1lYn9k1zA�±t�igj1k3� ¿rÀ�zAx oA�Yz3n4o�mYzðk9À&lEj1z
n4oYx�é�jÊl��Yz3nroYtgt_igx&j1k9oYx&u0zAjA�$å_oYj1zA�âlExNk9À�lEj9zIo��Yz3n4o�mYzÄn4oYx�é�jGÂ�zMj1lYn9k�k9À�zIÀ&lEj1k9jÊi�xNoYj9u0zAx&�'igx�mylYn.��z3nA�Ç oYj1zA�ÜlExâk9À&o�kClYn4��z3nCÂ�zIn.oYx�éNÀ�lEj1k9j�s;n9lEpè�Ók1lL�EÎ Í lYs$u0lEw�n4j1zMk9À�zMigx&i�k9i�o�k1lYnÊå#zAigx�mâ��Ï.�G¿rÀ&i�j�n4oYx�é
n9z3~&n4zAj1zAx�k9jyk9À�zNlYn.��z3nÓigx�Â\À&igu.ÀðÂÊzâoY�&��À&lEj1k9jÉk1l�k9À�zN~&n4lYå�zqj9z3kylYs�zAoYu4ÀÛigx&igk9igo�k1lYnA�N�:x�mYzAx&z3n4oYt
k9À�z3n9zLo�n9zLj1z3�Yz3n.oYt�o�n9mEw&pLzAx�k9jIk1l�å�zKpqoY��zäs;lYnÄ~&n9lYå#zÓj1z3k9jMk9À'o�kMo�n4zKt�o�n9mYz3nMk9À&oYxàk9À�zKpqigx&igpäw&p��k�i�n4j1k3{!å�zAu3oYw'j1zqlYsC��Èvx'oYpqiguKx&o�k9w�n9zLlYsCk9À�zN�Rx�k1z3n4x�z3k Í u.À&oYx�mEigx�m�n9lEw�k1zAj3{$t�lEj1kÉpLzAj9j4o�mYzAj.Ï.{�k9À�z�� XÀ�lEj1k9j�u3t�lEj1zAj9kGk1lyk9À&zJigx&igk9igo�k1lYnÊ��lÓx�lYkÊj1k9o�Èqk9À�zIj9oYpLz\s;lYn�k9À�zrÂ\À�lEtgz\�&w�n4o�k9iglExqlYs(k9À�zJz0}v~#z3n4igpqzAx�k3�
Ñ�zAj9j9o�mYz�t�lEj9j3{�igxy~'o�n9k9igu3w&t�o�nA{�~_tgoAÈ�j!oIj9i�mEx&igá'u3oYx�k!n9lEt�zÈH!oYx�Èyt�lEj1k$pLzAj9j9o�mYz�s;n9lEp oYx�ÈÄlYs&k9À�zI� X À&lEj1k9j
igxLk9À&z\pqigx&i�pqoYt�~&n9lYå#zrj1z3k3{vÂ\i�k9ÀLÀ&igmEÀL~&n9lYå'o�å_igtgi�kïÈY{�igx&u0n9zAoYj9zAj�k9À�z\n.w&x&x&igx&mJk9igpqzrlYs(k9À�z\oYt�mYlYn.i�k9À&på#z3ÈYlEx&��k9À&zä×�¿r¿ºlYs�k9À�zâ� � k9ÀàÀ�lEj9k3�rÌJx&�dx�lâpqo�k1k1z3nIÀ&l�Â n9zAtgigo�å_t�zÉtgigx�é�j�å#z3kÃÂ�z3zAx�k9À�zäi�x&i�k9igo�k1lYn
oYx&�âi�k9j�u3t�lEj1zAj1kM� X À&lEj1k9j3{�k9À�z3Èqj1k9igt�t'À&o��YzIx�lEx�J3z3n9lÓ~'n9lYå'o�å'igt�i�k9i�zAj�lYs!��n4lY~&~'igx�mÉpqzAj9j9o�mYzAj3��Ö�zAu0lEx&�({
j1lEpLzKÀ�lEj1k9jMoYtgj9lNs�oYigt@�'w�n4igx�mLk9À&zÓz0}�~#z3n4igpLzAx�k3�\hJl�Â�z3�Yz3nA{!j9igx'u0zys�oYigtgw�n9zAjJ�&w�n4i�x�mLk9À�zäz0}v~#z3n4igpqzAx�kÂ�z3n9zrx�lYk��Yz3n9Èäsín9zAêvw�zAx�k�oYx&�Lx�z3kÃÂ�lYn9éä~'o�n9k9i�k9iglEx&j$ÂÊz3n9z��Yz3n4Èäj9À&lYn9k3{Yk9À�z�á&n4j9k@s�oYu0k1lYnG~'t�oAÈ�j�oJå_i�mYmYz3n
n9lEt�zMigxâlEw�n�oYx&oYt�È�j9igjÊzAj1~#zAu3igoYtgtgÈqj9igx&u0zMpLlEj1kCs�oYigtgw�n9zAj�oYx&�Üx�z3kïÂÊlYn9éâ~'o�n9k9igk9i�lEx&jÊz0î�zAu0kroYtgt#igx'i�k9igo�k1lYn4j
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zAêvw&oYtgt�È�Â\À&igt�zM��o�n4igo�k9i�lEx'j�igx�¿JËÊÉµt�o�k1zAx&u3i�zAj\o�n4zÉ�&iæî#z3n9zAx�k�s;lYn\�&i�î�z3n9zAx�krÀ�lEj1k9jA�
�:x�mYzAx&z3n4oYt�z3�Yz3n9Èàigx&i�k9i�o�k1lYnJz0}�u0z3~&kÉ¿�Ù À&oY�àt�l�Â ��o�n9È�igx�m�oYx&�àÀ&i�mEÀ't�È�n9zAtgigo�å_t�zÓtgi�x�évj Í t�lEj9jMn.o�k1zAj
lYsC�3ßoËëlYn\t�zAj9j+Ï�k1lqpqlEj1krÀ�lEj1k9j3�Ê¿�Ù lEx�k9À&zIlYk9À&z3n\À&oYx&�({�À&oY��pNoYx�ÈÜtgigx�é�jÊÂ\i�k9À�À&i�mEÀ't�ÈL�bo�n.igo�å't�ztgo�k1zAx&u3igzAj�oYx&�qt�lEj4j�n4o�k1zAj�lYs>� � Ë lYnÊpLlYn9z Í pLlEj1kGlYs�k9À&zrÀ�lEj1k9j�Â\igk9ÀKå'oY�qu0lEx&x�zAu0k9iglEx&j�k1ly¿�Ù Â�z3n9z
�9ÖÌÉGjÄigxðÔJlYn9k9À
ÌJpLz3n.igu3o�Ï.�lk�lYnÓi�x&i�k9igo�k1lYn4jMlYk9À&z3nÉk9À&oYx�¿�ÙÁ{>lEw�nyn9zAj9w&t�k9jÄi�x&�&igu3o�k1zKk9À&o�kÉlY~'k9igpqoYt
~#z3n9s;lYn4pqoYx&u0z�igjNoYu4À&i�z3�YzA�ÆÂ\i�k9À¨oð~'n9lYå#z�j1z3kqk9À&o�kNu0lEx�k9oYigx&j�� n À�lEj9k9j3�Æ¿rÀ�z�i�pL~&n9l��YzApLzAx�k9j�igx~#z3n9s;lYn4pqoYx&u0zÓmEoYigx�zA��å�È�i�x&u0n9zAoYj9igx&mqk9À�zKj9iKJ3zälYs�k9À�zä~&n9lYå#zyj1z3kMå#z3ÈYlEx&�Û� n À�lEj9k9jIo�n4zäx�z3mEt�i�mEi�å't�zY�
¿rÀ�z�À'i�mEÀ�zAj1k>igpq~&n9l��YzApqzAx�k9j(l�u3u3w�n>ÂJÀ�zAxÄk9À�z�j9iÍJ3z�lYs�k9À&z�~&n9lYå#z�j1z3k!igj!igx&u0n9zAoYj1zA�Mk1lä� � oYx&�Äk9À&zAxq� � �¿rÀ�zMpqo�n9mEi�x&oYt'n.o�k1zIlYs!n9z3k9w�n4xÜu0lEx�k9igx�w&zAjÊk1lL��zAu0n4zAoYj1zÄÂ\i�k9À�k9À�zMx�w&pÓå#z3nÊlYs$À�lEj1k9jCoYx&�Ü�&igpNigx&igj9À&zAj
Â\À�zAxKk9À'igj�xvw&pyå#z3n�igj�i�x&u0n9zAoYj1zA�Lå#z3ÈYlEx&��� n ��k$igmEw�n9z X � � igt�tgw&j1k1n4o�k1zAj�k9À'igj�lYå'j1z3n9��o�k9i�lExLåvÈLj9À�l�Â\igx�m
k9À�zru3w&päw&tgo�k9ig�Yzr�&igj1k1n4igå'w�k9i�lExylYs_k9À�z�n.w&x&x&igx&m\k9igpLz�lYs�n4w&x'j$i�x&i�k9igo�k1zA�Ko�kGÌ�ÒÄÖKoYx&�K�9Ö�×y��s;lYn�~&n9lYå#zj1z3k9jGÂ\i�k9Àq�&i�î�z3n9zAx�kGj9iÍJ3zAj3��h\l�ÂÊz3�Yz3nA{�k9À&i�j�igj�x�lYkGk9À�zJu3oYj1zJÂ\i�k9Àq¿rÙ ��¿\À�z�~#z3n9sílYn.pqoYx&u0z\u0lEx�k9igxvw�zAj
k1l
i�pL~&n9l��Yz�j9i�mEx&i�á_u3oYx�k9t�ÈÛoYjqÂ�z�igx&u0n4zAoYj1z�k9À�z�xvw&pÓå#z3nqlYsÄÀ�lEj1k9jL~&n4lYå�zA�µå�ÈÝ¿�Ù k1lÛ�EÎ��¤¿rÀ�z
¿�Ù mYn4o�~_À&jÓj4À�l�Â\xÛigx�k9À�zâj4oYpLz�á'mEw�n9zY{�j9À�l�Â k9À�zâu3w&päw&tgo�k9i��Yzâ�&igj1k1n4igå'w�k9i�lExàlYsrn.w&x&jyi�x&i�k9igo�k1zA�o�kÓ¿rÙ s;lYnÓ�'iæî�z3n4zAx�kyxvw&pÓå#z3n4jÄlYs�À�lEj1k9j3�Ü�:xðlYn4��z3nÓk1l�mYz3käo�å#z3k1k1z3nÓw&x'��z3n4j1k9oYx&�'igx�mÜk1l�Â\À'o�kyigj
mYlEigx�mKlEx�ÂJi�k9ÀÜ¿�Ù {�Â�zÄn9z3s;z3n�k1lq¿@o�å'tgz X � �ÈÎ Â\À&igu.Àâj4À�l�Â\jCk9À&zÉtgigx�équ.À&o�n4oYu0k1z3n4igj9k9igu3jroYjrpLzAoYj4w�n9zA�åvÈÐÏ:~_igx�mbÑLs;n9lEp³¿rÙ k1l�lYk9À�z3nMÀ�lEj1k9j\i�x�k9À�zyj1È�j1k1zAp Í k9À�zÓu0lEt�w&pqx�tgo�å#zAt�zA�ÒÏ1¿IËÊÉ u0lEx'x�zAu0k9i���i�kÃÈÌÑ
n9z3s;z3n4jJk1lâk9À&zÓ~#z3n4u0zAx�k9o�mYzKlYs�k9igpLzÓk9À�zä¿IËÊÉöu0lEx&x�zAu0k9i�lExdÂCoYjIw&~�Ï.�\ÙðzLu3oYxàj1z3zäk9À&o�kÄÀ�lEj1k9jJk9À&o�k
À&o��Yz�t�lEj9jLn.o�k1zAjLlYsM� � Ë lYnNpLlYn9z�k1l
¿�Ù oYt�j1l�À&oA�Yz�k9À�z�À&i�mEÀ�zAj9kqoA�Yz3n4o�mYzdtgo�k1zAx&u3i�zAj3�µÌCkNá&n4j1kmEtgoYx&u0zY{vi�k�Â�lEw&tg�qo�~&~#zAo�n�k9À'o�k�k9À�zr~&n4lYå't�zApqj�lYs(À&i�mEÀLpqzAj9j9o�mYzJtglEj9j�o�n9z\u0lEpq~�lEw'x&��zA�KåvÈÓk9À�zJÀ&i�mEÀ
tgo�k1zAx&u0ÈY�qhJl�Â�z3�Yz3nA{$ÂÊz�j1z3zLk9À&o�kÉk9À�zAj9zqÀ�lEj1k9jÉÀ&o��Yzqk9À�zqj9pNoYtgt�zAj1kÄpqigx'igpÓw'p�×�¿r¿rj Í À&i�mEÀ&tgigmEÀ�k1zA�
igxÜk9À�zÄk9o�å_t�z�Ï.{&Â\À&i�u4À�pLzAoYx&jrk9À&o�krk9À�zÄå#zAj1kru3oYj1zÓigx��YlEtg�YzAjrk9À�zAj1zÉÀ&lEj1k9j3��ÙðzyoYt�j1lqx�lYk9igu0zÉk9À'o�krk9À�zj1k9oYx&�'o�n4�
�&z3�vigo�k9iglEx
igjäÀ&i�mEÀ&zAj1kys;lYnÓk9À&lEj1z�tgigx�é�j3{!ÂJÀ&igu4ÀÛpLzAoYx&jÓk9À&o�kKk9À�zÜt�l�Â tgo�k1zAx&u0È�n4w&x&jäo�n9z
pLlYn9zJ~&n9lYå'o�å_t�zY�$¿\À�z\~&n4lYå'o�å'igtgigkÃÈylYs(mYz3k1k9i�x�mÓmYlvl��Nn4w'x&x&igx�mMk9igpqzAjÊigx'u0n9zAoYj1zAjGoYjÊÂ�zIj1zAx'�qk1lKpLlYn9zlYs�k9À�zAj1zÉÀ�lEj9k9j3�
ÔJl�Â±k9À�zÄêvw�zAj1k9i�lExân9zApqoYi�x&jÊÀ&l�Â±Â�zAtgt_u3oYxÜÂ�zMzAj1k9igpqo�k1zMk9À�zMlY~&k9i�pqoYt#j9iKJ3zIlYs!k9À�zI~&n9lYå#zMj1z3kCmEi��YzAx
lEw�n�é�x�l�ÂJt�zA��mYzÄlYs!k9À&zÉx�z3kÃÂ�lYn9é�u4À&o�n.oYu0k1z3n4igj1k9igu3jA��k�lYn\oKmEi��YzAxÜk1lN~&n9lYå#zIj9z3k3{'À�l�Â oYu3u3w&n4o�k1zAt�È�u3oYxÂ�zÉ~&n9zA�&i�u0k�k9À&zÄ~�z3n.u0zAx�k9o�mYzÓlYs@n4w'x&j�å�zAtgl�ÂºoLu0z3n9k9oYi�x�k9À�n9zAj9À&lEtg�Üå'oYj1zA�ÜlEx�ÂJÀ&o�k�ÂÊzyévx�l�Âºo�å#lEw�k
k9À�zL¿JËÊÉötgo�k1zAx'u0È��&igj9k1n4i�å'w�k9iglEx&j-Ó
ÌJjÄoYxdz0}�oYpL~'t�zY{(Â�zKÂ\igtgt@w&j1zK¿�Ù oYx&�àj1z3zqÀ&l�Â ÂÊzAt�t@Â�zLu3oYx
o�~&~&n4lA}�igpqo�k1zLk9À�zL~#z3n4u0zAx�k9o�mYzNlYs�n4w&x&jIå#zAt�l�Â��qj1zAu0lEx&�ðs;lYnÉ~&n4lYå�zLj1z3k9jÉk9À�zqu0lEx�k9oYi�xµ� X {�� � {�� � {oYx&�d��ÎÉÀ&lEj1k9j3��¿rÀ�zItgoYj1kÊu0lEt�w&pqxNi�xN¿$o�å't�z X � � j9À�l�Â\jÊk9À�z\~#z3n4u0zAx�k9o�mYzMlYs>¿JËÊÉ
n9lEw&x&�Nk1n4i�~'j�w'x&��z3n
�\j9zAu0lEx&�qs;lYnGzAoYu.Àât�igx�é��!k�lYnCj9igpL~_tgigu3i�kïÈY{YÂÊzJÂ\igtgt�oYj9j4w&pLzrk9À&o�k��&iæî#z3n9zAx�kGpLzAj9j9o�mYzAjÊk1n4o��YzAt_k9À&n9lEw�mEÀ
k9À�zLx�z3kïÂÊlYn9édigx&��z3~#zAx&�&zAx�k9t�È Í x�lYkÄzAx�k9i�n9zAt�È�k1n.w�z�Ï.�ÄÙðzLÂ\igtgt@oYtgj1lân9zAj1k1n4i�u0kJlEw�nÄo�k1k1zAx�k9i�lExðk1l�tgigx&évjigxÜÂ\À'igu4ÀÜk9À�zy~�z3n.u0zAx�k9o�mYzÓlYs$¿JËNÉÆ×�¿r¿rj�w&x'��z3nÉ�Éj1zAu0lEx&��igjrt�zAj9jCk9À'oYx n ßoËâ�
¿rÀ�zJ~&n9lYå#zJj9z3kÊlYs!j4iKJ3zÓ� X {�Â\À&i�u4Àâu0lEx�k9oYigx'jGk9À�zIá&n4j9kJ� X À�lEj1k9jCtgigj1k1zA��igxN¿$o�å't�z X � � {�igx&u3tgw'��zAjÊËCÌä��{
Ô¡Ôä{&ÒI¿\�v{_Ñ�ÌI�v�Gk9À�zÉ~#z3n4u0zAx�k9o�mYzAjrlYs�¿JËÊÉµ×�¿r¿rj�w'x&��z3nÉ�Äj1zAu0lEx&��sín9lEpè¿rÙ k1lqk9À&zAj1zÄsílEw&n\o�n9z� ãbËâ{ � �bËâ{ � ãbËÜ{$oYx&� �Èn Ë n9zAj1~#zAu0k9i��YzAtgÈY� Ç oYj1zA��lEx�k9À�zNoYj9j9w'pL~&k9i�lEx&jMÂ�zNÀ&o��YzNpqoY��zY{$Â�zNu3oYx
Õ 9�� .NBDC!BäØ)C�BÒÜ6t *'Ö Û[tuA *-(D( q[· * q Ö)( q[tªÛ[C{×�� � waqñÛ *}× ´{¶
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zAj1k9igpNo�k1zÉk9À�zÉ~&n4lYå'o�å'igtgigkÃÈqk9À&o�kJ¿�Ù À&zAo�n4j�s;n9lEp�oqpqoji1lYn4i�kïÈ Í�ØÚÙÈÛ[Ü ÏCoYjrs;lEtgt�l�Â\jIH
Ø¸Ù Û[Ü �ÞÝ � ��ß¡Ý � ã¸ß«Ý � ã:ß«Ý �Ènà Ýg�A�

�:x&��z3zA�Ûk9À�zâ�boYtgw&z�Â�z�pLzAoYj9w�n9zA�ÛÂCoYjÜ�g� � {GÂ\À'igu4ÀÛigjKu3t�lEj1zâk1lðk9À�zâzAj1k9igpqo�k1zA�Ý��oYtgw�zY��ÔJl�Â�À�l�Â
päw&u4ÀdigpL~&n4l��YzApLzAx�kIi�x�k9À�zän4w&x&x&i�x�mKk9igpLzÓu3oYx�Â�zÓz0}�~#zAu0k\s;n9lEp�oY�'�&igx�mLk9À�zÜ� � k9ÀdÀ�lEj1k Í ÔMËrÏ�k1lk9À�zI~&n9lYå#zJj9z3k-Ó�¿rÀ'igjGigjÊk9À�zÄj9oYpLzMoYj�k9À�zI~&n9lYå'o�å'i�tgi�kÃÈKlYs>z0}�oYu0k9t�È�lEx�zJlEw&kÊlYs>k9À&zJs;lEw�n�t�lEj9j1ÈqÀ&lEj1k9j
s�oYigtgigx�mäk1lNpqo�éYzÓk9À�zq�Éj1zAu0lEx'��k9À�n9zAj9À&lEtg��oYx&��ÔÄËöj9w&u3u0z3zA�'igx�m��

Ø¸ÙÈÛRáNâ�ØÚÙÈÛ[Ü �ãÝ � � Í Ý��EÎ¸ß¡Ý � ã�ß�Ý � ã�ß¡Ý �Èn�É��ß¡Ý � ��ß¡Ý X ��ß�Ý � ã�ß¡Ý �Èn��Ý � ��ß¡Ý � ã�ß¡Ý � ã:ß¡Ý X ��Ïà Ý����
¿rÀ�zð��oYtgw�zðk9À'o�k�ÂÊz�pqzAoYj9w�n9zA�±ÂCoYj�����ß�� Ö�igpqigt�o�n4t�È¨k9À�z�i�pL~&n9l��YzApLzAx�k�Â�z�u3oYxºz0}v~#zAu0k�s;n9lEpigx&u0n4zAoYj9igx�mÜk9À�zqj9iÍJ3zLlYsÊk9À�zL~'n9lYå#zKj9z3kÉsín4lEp � � k1l�� � igjMk9À&zL~&n9lYå'o�å'i�tgi�kÃÈ�lYsÊz0}�oYu0k9t�ÈàkÃÂ�l�lEw�kÉlYs
k9À�zÉá'�YzÉt�lEj9j1ÈÜÀ�lEj1k9j�s�oYigtgi�x�mKk1lNpqo�éYzÉk9À�z��Äj1zAu0lEx&��k9À&n9zAj9À�lEtg��oYx'�Ü�1Ö�×I�Kj9w&u3u0z3zA�&i�x�m��

ØÚÙÈÛRäNâ�Ø¸ÙÈÛRá �ÞÝ n Î Í �¸ß«Ý X �Nß«Ý��EÎ�ß«Ý � �¸ß«Ý � ã:ß¡Ý � ã�Ä��ß�Ý X �Êß¡Ý � ��ß¡Ý � �:ß¡Ý � ã�ß¡Ý X ��åÝ �Èn ß«Ý��EÎ�ß«Ý��EÎ�ß«Ý � ã¸ß«Ý � ã�åÝ �Èn ß«Ý � �:ß«Ý � �:ß«Ý X �¸ß«Ý X �� X ß�Ý �Èn ß¡Ý��EÎ�ß¡Ý � �:ß¡Ý X ��ß¡Ý � ãEÏà Ý��Y�
¿rÀ�zCpLzAoYj9w&n9zA�y��oYtgw�z�ÂCoYjÊ��� � ��¿rÀ&z�igpq~&n9l��YzApqzAx�k$ÂÊzCz0}�~#zAu0k@Â�zCz0}v~#zAu0k�sín4lEp igx'u0n9zAoYj9igx�mJk9À�zCj9iKJ3z
lYs�k9À�zÄ~&n9lYå#zÄj1z3krs;n9lEpì� � k1l���ÎKigjCk9À&zÉ~&n9lYå'o�å_igtgi�kïÈqlYs@z0}�oYu0k9t�ÈÜk9À�n9z3zylEw�k�lYs�k9À�zÉá&�YzÉt�lEj4j1ÈâÀ&lEj1k9js�oYigtgigx�m Í lYn\z0}�oYu0k9t�ÈÜkÃÂ�l�j4w&u3u0z3zA�&igx�m�ÏÊk1l�pqo�éYzyk9À�zq�yj1zAu0lEx&��k9À�n4zAj9À�lEtg��oYx&��ÒJ¿É�yj9w&u3u0z3zA�&igx&m��

ØÚÙÈÛxæÊâ�Ø¸ÙÈÛRä �ÞÝ �Y��Í �¸ß«Ý �Èn ß«Ý��EÎ�ß«Ý � �¸ß«Ý X �:ß¡Ý X ��Ä��ß�Ý �Èn ß¡Ý��EÎ�ß¡Ý��EÎ�ß¡Ý � ã�ß¡Ý X ��åÝ X �Nß«Ý��EÎ�ß«Ý��EÎ�ß«Ý � ã¸ß«Ý � ã�åÝ X �Nß«Ý � �:ß«Ý � �:ß«Ý X �¸ß«Ý X ��åÝ X �Nß«Ý��EÎ�ß«Ý � �:ß«Ý X �¸ß«Ý � ãEÏà Ýg�A�
¿rÀ�z���oYtgw�z�Â�zJpqzAoYj9w�n9zAj�ÂCoYjr� n ��¿\À�z�n9zAj9w&tgk9j�o�å#l��YzJj4w�mYmYzAj1k�k9À&o�kÊÂÊzJu3oYxq~&n9zA�'igu0k�Â\i�k9ÀqoÉu0z3n4k9oYigx
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��z3mYn9z3zylYs�oYu3u3w&n4oYu0ÈÜk9À�zÉ~&n9lYå_o�å'igtgi�kïÈN�&igj9k1n4i�å'w�k9iglExqlYs�k9À�zÄn4w&x'x&igx�mäk9igpLzÄs;lYn\oLmEi��YzAx�~&n9lYå#zÉj1z3k3�
�������ía
�:xNk9À&i�jÊj1zAu0k9iglEx({�ÂÊzMoYx&oYt�È�J3zJk9À&zJ~#z3n9s;lYn4pqoYx&u0zJå'oYj1zA�âlExâ¿@o�å'tgz X �g�IÂ\À&i�u4ÀNu0lEx�k9oYigx&j � n9l�Â\j3{vÂ\i�k9ÀzAoYu4ÀÜn4l�Â±u0lEx�k9oYi�x&igx�m � Ç � À&lEj1k9j3���:xNk9À&i�jÊj1zAu0k9iglEx�Â�zMt�l�lYéqo�k�igpq~&n9l��YzApqzAx�k9jCigxNk9À�zJn.w&x&x&igx&mÄk9igpLz
lYsrk9o�å'tgz�oYjäk9À�zÜx�w&pÓå#z3nylYsrk9o�å_t�z0ÇÞn9l�ÂJjäi�x�k9À�z�~&n9lYå#z�j1z3kKigx&u0n4zAoYj1zAjys;n9lEp �Nk1l � ���Rx
lYn4��z3näk1l
igpL~'n9l��YzÄ~#z3n9s;lYn4pqoYx&u0zY{�Â�zÉ~'i�u9éYzA��k9À�zyk9o�å't�zÄn9l�Â\j\oYj�s;lEtgt�l�Â\jIH

ç �:x�k9À�zÓá'n4j1krn9l�ÂÉ{#ÂÊzä~'w�kIÀ�lEj1k9jIt�l�u3o�k1zA�do�kMÔJlYn9k9ÀàÌJpLz3n.igu3oYx�w'x&i��Yz3n4j9igk9i�zAj�Â\À&i�u4À�Â�z3n9zKw�~s;lYnrk9À�zÓ�&w�n4o�k9i�lExÜlYs$k9À�zÉz0}�~#z3n4igpLzAx�k3�
ç ÐÄw�nL~'igx�màk1n4oYu0zAj�igx&�&i�u3o�k1z�k9À&o�kNÀ�lEj1k9jNt�lvu3o�k1zA�Æigx¨|Gw�n4lY~�z�oYx&�µ�Rj1n.o�zAt�o�n9z�u0lEx&x�zAu0k1zA�Æk1lzAoYu.À�lYk9À&z3n\åvÈÜtgl�Â t�o�k1zAx&u0È�oYx&��t�l�Â t�lEj9jrn4o�k1zÓtgi�x�évjA��¿rÀ�z3n9z3s;lYn9zY{'igxÜlYn.��z3nrk1l�i�pL~&n9l��YzÉk9À�z
~#z3n9s;lYn4pqoYx'u0zäs;lYnMk9À�zAj1zqÀ�lEj9k9j3{(ÂÊzK~'t�oYu0zA�àk9À�zAp°igx�k9À�zqj1zAu0lEx&�àn9l�Â Í z0}�u0z3~'kÓÖvÂ\igj9jJÂ\À&i�u4À
ÂCoYj\w'x&��z3n�á&n9z3ÂCoYtgt#n9zAj9k1n4igu0k9i�lExÜs;lYn\oL~#lYn9k9i�lExÜlYs�k9À�zÄz0}�~#z3n4igpLzAx�k.Ï.�

ç �:xÜk9À�zÉk9À'i�n4�ân9l�Ây{�ÂÊzÉ~_w�kCá&�YzÄlYk9À�z3n\À�lEj9k9jrigx�ÔJlYn9k9À�ÌIpLz3n4igu3oKk9À&o�kr�'ig�Üx�lYkru0n4oYj9À��'w�n4igx�mk9À&zÉz0}v~#z3n4i�pLzAx�k3�
ç ÙðzÓá'tgt�zA�âlEw�k\k9À�zÉtgoYj1k�kïÂÊl�n9l�Â\j\Â\i�k9ÀÜk9À�zÄn4zApqoYigx&igx&mKÀ&lEj1k9j3�

|��Yz3n4È�ê�w&lYn4w&p igx�k9À&i�jÓj1z3k1k9i�x�mdpäw&j1kKigx&u3t�w&��zqo�kLt�zAoYj1kälEx�zÜÀ�lEj1kKigx�k9À&z�á&n.j1kyn9l�ÂÉ�à¿rÀ�z3n9z3s;lYn9zY{Â\À&i�t�z�j1zAx'�&igx�m�k1làpqlYn9zÜn9l�Â\jLpNoAÈ
i�pL~&n9l��YzÜo��boYi�tgo�å'igtgigkÃÈ�igx
k9À�z�u3oYj1z�lYsJj9lEpLzÜá&n4j1kän9l�Â�À&lEj1k9j
s�oYigtgigx�m�{Yk9À&zr~#z3n9sílYn.pqoYx&u0zrigj�z3�YzAx�k9w&oYtgtgÈKu0lEx'j1k1n4oYigx�zA�qå�ÈKk9À�zrá'n4j1k�n9l�ÂÉ��¿rÀ�zrmYn4o�~_À&j�igxèk�i�mEw�n4z X � �
j9À�l�Â\jÓk9À�zN~#z3n9s;lYn4pqoYx&u0z�sílYnK�&iæî#z3n9zAx�kyigx&igk9igo�k1lYn4j3�3éIz3~#zAx&�&igx�m�lEx�Â\À&z3n9zNk9À�zâigx&i�k9i�o�k1lYn4jÉo�n9zÜt�l�Çu3o�k1zA�({Ck9À�z3ÈÝj1z3z��&i�î�z3n9zAx�kLmEoYigx&jLo�k��&iæî#z3n9zAx�kLn4l�Â³xvw&pÓå�z3n.j3�¨Ô\lYk1z�zAj9~�zAu3i�oYtgt�È�k9À'o�kq�&iæî#z3n9zAx&u0z
igxÛ~#z3n9s;lYn4pqoYx&u0zÜå#z3kÃÂ�z3zAxµ~&n4lYå'igx�m�lEx�z�k9o�å't�z�n9l�Â³oYx&�Ý~&n4lYå'igx�mdoYtgtCn9l�ÂJjqigjKj9pqoYtgtgz3näk9À'oYx¨k9À�z
�&iæî#z3n9zAx&u0zÓigx�~#z3n9s;lYn4pqoYx&u0zyå�z3kïÂÊz3zAx�~&n9lYå_igx�m�� X À�lEj1k9jIoYx&��~&n4lYå'igx�mqoYtgt!À�lEj1k9j Í igx�k9À�zäpqoji1lYn4i�kÃÈj1È�j1k1zAp�Ï.��¿\À&igjÉigjÓw&j9w&oYt�t�È�k9À&z�u3oYj1zÜj9igx&u0z�k9À�zNá'n4j1kÉn9l�Âëi�jyá't�t�zA�àÂ\i�k9À
À�lEj1k9jÓk9À&o�kÓÂ�z3n9zâw�~�s;lYn
pLlEj1k\lYs@k9À�zyz0}v~#z3n4igpqzAx�k�oYx&��À'oY��n9zAtgigo�å_t�zIu0lEx'x�zAu0k9i�lEx&j\k1lqlYk9À�z3n\À�lEj9k9j3�
O�P��>P�� ¦¨§�T<`o§�Ve©{\]T�©6¦¨§�T<`�§�V
�:xàk9À&igjÄj1zAu0k9i�lEx>{!igxdlYn4��z3nÄk1l�mYz3kÓpLzAoYx&igx�mYs�w&t@n9zAj9w&tgk9j3{(ÂÊzqx&z3zA�ðk1l�t�lvlYé�o�kÉk9À�zLl��Yz3n4oYtgt�n.w&x&x&igx&m
k9igpLzAj�å�zAu3oYw'j1zrlYs#k9À�z\oYj1È�pqpLz3k1n4ÈälYs#k9À�z\kÃÂ�ly~'À&oYj9zAj�lYs#k9À�z\êvw�lYn4w&pKÇÞk1l�ÇÃêvw�lYn4w'p oYt�mYlYn4i�k9À'p��"k&lYn
oqmEig�YzAx�~&n4lYå�zÉj9z3k3{�pLzAj4j9o�mYzAjIk1n4oA�YzAt@lEx�k9À&zÓj9oYpLzätgigx�é�jCn9z3mEo�n4�'t�zAj9jrlYs�k9À&zÓigx&igk9igo�k1lYnA�C¿rÀ�z3n9z3s;lYn9zY{Â�zÉlEx&t�È�~&n9zAj1zAx�krn9zAj9w't�k9jCsín4lEp�j9oYpL~'tgzAj�igx&i�k9igo�k1zA�ÜåvÈ�Ñ��:¿±Â\i�k9À&lEw�krt�lEj9jClYs�mYzAx�z3n4oYt�i�kÃÈY�

� ã



Z\[;]_^@`bal�>eÍêq¿\À�z�u3w&pÓw'tgo�k9i��Yz��&igj1k1n.i�å'w�k9i�lExylYs_t�l�u3oYt�n4w&x'x&igx�mJk9igpLzAj$lYs�êvw�lYn4w'pKÇÃt�zAoY��z3n�oYt�mYlYn4igk9À&pqjÍ w&j9i�x�mÉk9À�zIk9o�å't�zIê�w�lYn.w&p j1È�j1k1zAp�ÏGigx&igk9igo�k1zA�No�kC�&iæî#z3n9zAx�kGÀ�lEj1k9jC�&w�n.igx�mÉ|�}�~#z3n4igpLzAx�k��RÅÓ{�n4w&x&jÊw�~k1l X j9zAu0lEx&�&j Írº ��zAx&lYk1zAjrk9À�zyxvw&pÓå#z3n�lYs@k9o�å'tgzÉn9l�ÂJjrigxÜk9À�zÉ~'n9lYå#zMj9z3k.Ï.�

0

20

40

60

80

100

500 1000 1500 2000 2500 3000 3500 4000

pe
rc

en
ta

ge
 o

f r
un

sm

latency (ms)

MIT Table

n=1
n=3
n=5

0

20

40

60

80

100

500 1000 1500 2000 2500 3000 3500 4000

pe
rc

en
ta

ge
 o

f r
un

sm

latency (ms)

AUS Table

n=1
n=2
n=3
n=5

0

20

40

60

80

100

500 1000 1500 2000 2500 3000 3500 4000

pe
rc

en
ta

ge
 o

f r
un

sm

latency (ms)

UT2 Table

n=1
n=3
n=5

0

20

40

60

80

100

500 1000 1500 2000 2500 3000 3500 4000

pe
rc

en
ta

ge
 o

f r
un

sm

latency (ms)

ISR1 Table

n=1
n=3
n=5

0

20

40

60

80

100

500 1000 1500 2000 2500 3000 3500 4000

pe
rc

en
ta

ge
 o

f r
un

sm

latency (ms)

TW Table

n=1
n=3
n=5

0

20

40

60

80

100

500 1000 1500 2000 2500 3000 3500 4000

pe
rc

en
ta

ge
 o

f r
un

sm

latency (ms)

KR Table

n=1
n=3
n=5

�Èn



Z\[;]_^@`baë�>erì�¿rÀ&zäu3w&päw&tgo�k9ig�YzK�'igj1k1n4i�å_w�k9i�lExÜlYsGl��Yz3n4oYtgt�n4w'x&x&igx�mLk9i�pLzAjIlYsÊpqoji1lYn4i�kïÈ�sílYnÉoYt�tæÇÞk1l�ÇÃoYtgtigx&igk9igo�k1zA��åvÈ¨Ñ��:¿ �&w�n4igx&m�|�}�~#z3n4igpLzAx�käÅÓ{�n4w'x&jÓw&~Ûk1l��àj9zAu0lEx&�&j Írº ��zAx�lYk1zAjLk9À&zÜxvw&pÓå#z3nälYsÀ�lEj1k9jrk9À�zÉ~&n9lYå#zÄj1z3k.Ï.�

0

20

40

60

80

100

200 400 600 800 1000 1200 1400 1600 1800 2000

pe
rc

en
ta

ge
 o

f r
un

sm

latency (ms)

Quorum-to-Quorum (Majority)

n=10
n=11
n=13
n=18

Z\[;]_^@`baX�!eÍíµ¿rÀ�z�u3w&päw&tgo�k9ig�Yz��&igj1k1n4igå'w�k9i�lEx�lYsJt�l�u3oYtCn4w&x&x'igx�m�k9i�pLzAjLlYsJpNoji:lYn4igkÃÈÛsílYnNoYt�tæÇÞk1l�ÇÃoYtgtigx&igk9igo�k1zA��åvÈ¨Ñ��:¿ �&w�n4igx&m�|�}�~#z3n4igpLzAx�käÅÓ{�n4w'x&jÓw&~Ûk1l��àj9zAu0lEx&�&j Írº ��zAx�lYk1zAjLk9À&zÜxvw&pÓå#z3nälYsÀ�lEj1k9j\igxÜk9À�zÉ~&n4lYå�zÄj1z3k.Ï.�

0

20

40

60

80

100

200 400 600 800 1000 1200 1400 1600 1800 2000

pe
rc

en
ta

ge
 o

f r
un

sm

latency (ms)

MIT local running time (Majority)

n=10
n=11
n=18

 ��®6¯'`�[±°{²
Ö�igx'u0zNÂ�zâÀ&o��Yzâo�k1lYk9oYtClYsÉ�AãdÀ�lEj1k9j3{�odpqoji1lYn4i�kÃÈ
u0lEx&j9igj1k9jÓlYsro�kLt�zAoYj1kâ�3ßdÀ&lEj1k9j Í i�x&u3tgw&�&i�x�m�k9À�z
igx&igk9igo�k1lYn+Ï.�!�:xäk9À&igj�j1zAu0k9i�lExKÂ�z�~#z3n9s;lYn4pºk9À&zCj4oYpLz�oYx&oYt�È�j9igj�oYjGÖvzAu0k9i�lEx X ���v�g����Ùðz�lEx&tgÈyt�lvlYéyo�k�k9À�z
j9oYpL~_t�zAj�k9À&o�k�Â�z3n9zIigx&i�k9igo�k1zA�KåvÈLÑ��:¿Ä{�oYx&�qn4oYx�éKk9À�z\À�lEj9k9j Í oYjÊi�xNÖvzAu0k9i�lEx X ���v�g��Ï�Â\i�k9ÀKn4zAj1~#zAu0k�k1lÑ��R¿Ä��ÌItgt'k9À&zIÀ�lEj9k9j�i�xNk9À&i�jGz0}�~#z3n4igpLzAx�kÊo�n9zÄu3t�lEj9zJmYz3lYmYn4o�~_À&igu3oYtgt�ÈY{�oYx&�âu0lEpqpäw&x&igu3o�k1zMÂ\igk9ÀNzAoYu.À
lYk9À�z3n�l��Yz3nÊt�l�Â�ÇÃtgo�k1zAx&u0ÈLoYx&�Ltgl�ÂÆt�lEj4j:ÇÞn4o�k1zrtgigx&évj3�@�RxLoY�'�&i�k9i�lEx({Yk9À&n9lEw�mEÀ�lEw�k�k9À�z�z0}�~#z3n4igpLzAx�k3{ElEx&tgÈ
kÃÂ�l�À�lEj9k9jÄs;oYi�t�zA� Í ËCÌÓ��{@ÒJ¿É��ÏÄoYx&�ðx�zAi�k9À�z3nMÂ�z3n9zLn4oYx�éYzA��igxdk9À�zLk1lY~Æ�3ß��NÖvl�Â�zLÂÊlEw&t���z0}�~#zAu0kpqigx'igpqoYt�i�pL~&n9l��YzApLzAx�k9jGigxyk9À&z�l��Yz3n4oYtgt�n.w&x&x&igx&m\k9igpLzCmEoYigx&zA�ÓåvÈÓi�x&u0n9zAoYj9igx&mJk9À�z�j9iÍJ3z�lYs�k9À�zC~&n9lYå#z
j1z3k3��hJl�Â�z3�Yz3nA{vk9À�z3n9zrigj�oYx�lYk9À&z3nGs�oYu0k1lYnGk1lyu0lEx&j4ig��z3n�igxKk9À�zrêvw�lYn4w'pKÇÞk1l�ÇÃê�w&lYn4w&p oYt�mYlYn4igk9À&p���Ö�igx&u0z

� ß



k9À�zyoYtgmYlYn4i�k9À&pèlEx't�ÈNk1z3n4pNigx&o�k1zAjrÂJÀ�zAx�oqpqoji1lYn4i�kïÈÜlYs$À�lEj9k9j\À�zAo�nJsín9lEp³oqpqoji1lYn4i�kÃÈÜlYs�À�lEj1k9jA{&k9À�z
�3ßbÇÃÀ�lEj1kCpqoji1lYn4i�kïÈäk9À'o�k�igj�lY~&k9igpqoYt'sílYnCÑ��:¿ÆpqigmEÀ�kGx&lYkGå#zrlY~&k9igpNoYt�sílYn�lYk9À�z3n�À�lEj1k9j3{�oYx&�q~'n9lYå'igx�m
pLlYn9zÊk9À&oYxN�3ßJÀ�lEj1k9j@igx&u0n9zAoYj1zAj@k9À�z�~'n9lYå'o�å'igt�i�kÃÈJlYs�lYk9À�z3n@À�lEj9k9j!á'x'�&igx�mCk9À�zAi�n!lY~&k9igpqoYt�pqoji:lYn.i�kÃÈY��ÖvlÀ�l�Â¤päw&u4À�lYs!oyn9lEt�zJ�&l�zAjÊk9À&igjG~'tgoAÈ�ÓÜ�:x�lYn4��z3nGk1läá'x&�NlEw�k�ÂÊzIu0lEpL~'o�n9zIz0î�zAu0k9jClYs>i�x&u0n9zAoYj9igx&mÉk9À�z
xvw&pyå#z3nMlYsCÀ�lEj1k9jÄlExàk9À�zLl��Yz3n4oYtgt�oYx'�ðt�lvu3oYt�n.w&x&x&igx&mqk9igpLzAj3��k�i�mEw�n9z X � ÎÜj4À�l�Â\jMk9À&zqu3w&pÓw'tgo�k9i��Yz�&igj9k1n4i�å'w�k9iglEx&jLlYsyk9À&zdl��Yz3n4oYtgtÄn.w&x&x&igx&m�k9igpLzàs;lYnÜ�'iæî�z3n4zAx�k�pqoji1lYn4i�k9i�zAjA�îk$igmEw�n9z X ��ãÝj9À�l�Â\jÜk9À�z
u3w&päw&tgo�k9i��Yzr�'igj1k1n4i�å_w�k9i�lEx&j@lYs#k9À�z\t�l�u3oYt�n4w&x'x&igx�mJk9igpLzrs;lYnG�&iæî#z3n9zAx�k�pqoji1lYn4i�k9i�zAj3��k�n9lEp k9À�z�á&mEw&n9zAj3{
Â�zLlYå'j1z3n9�Yzqk9À&zLsílEtgtgl�Â\igx&mfHJá&n.j1k3{(k9À�zqigpL~'n9l��YzApLzAx�kyigxd~#z3n9s;lYn4pqoYx&u0zKmEoYigx&zA�ðå�Èdigx&u0n9zAoYj4igx�mÜk9À�zj9iKJ3z�lYsÉk9À�z�~&n9lYå#z�j1z3kâs;n9lEp �3ß
k1lö�Y��igjÀÏ1j1lEpLz3ÂJÀ&o�k}Ñ�mYn4zAo�k1z3n�igxµk9À�zdl��Yz3n.oYtgt\n.w&x&x&igx&mðk9igpLzY�
ÖvzAu0lEx&�>{�j1zAx'�&igx�mqk1là�Y�KÀ�lEj1k9jIigjIx�zAo�nJlY~'k9igpqoYt$igx�k9À�zKt�l�u3oYt!n.w&x&x&igx&mLk9igpLz Í k9À'igjJi�j\x�lYkIk9À�zKu3oYj1z
igx�k9À�z�l��Yz3n4oYtgtÊn4w&x&x'igx�m�k9igpLz�Ï.�ðÖ�igx&u0zNk9À�zâtglvu3oYtÊn4w&x&x'igx�mÜk9igpLzâigx�k9À'igjÉz0}�~#z3n4igpLzAx�kyigjäj9oYpLzÜoYjk9À�z�t�l�u3oYtCn4w&x'x&igx�m�k9igpLzÜlYsJk9À&z�ê�w�lYn.w&pKÇÃt�zAoY��z3nLoYt�mYlYn.i�k9À&p�{Êk9À�z�n9zAj9w&tgk9jäj4w�mYmYzAj1kqk9À&o�kLlY~'k9igpqoYt
n4w&x'x&igx�mÜk9igpLz�u3oYx�å#zqn9zAoYu.À�zA�ÛÂ\i�k9À�o�j9pqoYtgtgz3nÉ~&n9lYå#zNj1z3käigxðk9À�zâu3oYj1zâlYsrê�w�lYn.w&pKÇÃt�zAoY��z3nyk9À&oYxêvw�lYn4w&pKÇÞk1l�ÇÃêvw�lYn4w'p��
�������ía
�:x
k9À'igjKj1zAu0k9i�lEx({�Â�z�oYx&oYt�È�J3zA�Ýk9À�zÜ~#z3n9sílYn.pqoYx&u0zâå'oYj1zA�ÛlEx¨¿@o�å_t�z X ���dÂJÀ&igu4ÀÝu0lEx�k9oYigx&j X n9l�Â\j3{
Â\i�k9À�zAoYu4ÀÜn4l�Â u0lEx�k9oYigx&igx�m X Ç � À�lEj1k9j3��ÙðzM~'t�oYu0zA�âÀ&lEj1k9jCt�lvu3o�k1zA��o�k�w&x'i��Yz3n4j9i�k9igzAj�igx�k9À�zMzAoYj1k�u0lEj1kigx�k9À&zyá&n4j9krn9l�ÂÁlYs�k9À�zyk9o�å_t�zY�C�Rx�k9À�zÓj1zAu0lEx'��n9l�ÂÉ{'Â�zy~_w�krkÃÂ�lâÂÊzAj1kIu0lEj1kMw&x&i��Yz3n4j4i�kÃÈÜÀ�lEj1k9jIoYx&�
kÃÂ�l�Â�zAj1kqu0lEoYj1kNÀ&lEj1k9jqt�l�u3o�k1zA�µo�kL�9ÖÌÉGj3�
Ùðz�á'tgtgzA�
k9À&zâk9À'i�n4�ÛÂ\i�k9ÀÛk9À�z�n9zAj9kLlYsJk9À�zÜzAoYj1k�u0lEj1k
À�lEj1k9jMoYx&�d~'w&kJk9À�zän9zApqoYi�x&igx�mNÀ&lEj1k9jÄigx�k9À�zät�oYj1kJn4l�ÂÉ�Ä�:xdk9À&igjJ~'o�n9k9igu3w&t�o�nJu3oYj1zY{!j4igx&u0zyk9À&zKÀ&lEj1k9j
igx�k9À�zäá&n4j1kIn9l�Â o�n9zKmYz3lYmYn4o�~_À&igu3oYtgt�È�u3t�lEj1zäk1lâzAoYu.ÀðlYk9À�z3nÄoYx&�dÂ�z3n9zäw&~ds;lYnMk9À�zäzAx�k9i�n4zä�&w&n4o�k9i�lEx
lYs!k9À&zÄz0}v~#z3n4igpqzAx�k3{�k9À�zMá&n4j9k�n4l�Â±ÂCoYj�k9À�zMlY~&k9igpqoYt#êvw�lYn4w&pës;lYn�z3�Yz3n9ÈÜÀ�lEj1krigxâk9À�zMá&n4j9kÊn9l�ÂÉ�GÌIj
oân9zAj9w&tgkJÂ�zL�&ig�dx�lYkÄj1z3zLoâj4i�mEx&i�á'u3oYx�kI~�z3n4sílYn4pNoYx&u0zäi�pL~&n9l��YzApLzAx�kMmEoYigx&zA��åvÈ�j1zAx'�&igx�m�k1l�pLlYn9z
k9o�å't�zÄn4l�Â\j3�'k$igmEw�n9z X � n igt�tgw&j1k1n4o�k1zAjCk9À&zAj1zÉn9zAj9w't�k9j3�

� �



Z\[;]_^@`baï�>eÍðº¿\À�z�u3w&päw&tgo�k9i��Yz��&i�j1k1n4i�å'w&k9i�lExµlYsKl��Yz3n.oYtgtÉn4w'x&x&igx�m
k9igpLzAj�lYsäk9o�å't�z�sílYn�oYt�tæÇÞk1l�ÇÃoYtgtigx&igk9igo�k1zA��åvÈ¨Ñ��:¿ �&w�n4igx&m�|�}�~#z3n4igpLzAx�käÅÓ{�n4w'x&jÓw&~Ûk1l��àj9zAu0lEx&�&j Írº ��zAx�lYk1zAjLk9À&zÜxvw&pÓå#z3nälYsk9o�å't�zÄn4l�Â\j\k9À�zÉigxÜk9À�zÉ~'n9lYå#zMj9z3k.Ï.�

0

20

40

60

80

100

200 400 600 800 1000 1200 1400 1600 1800 2000

pe
rc

en
ta

ge
 o

f r
un

sm

latency (ms)

Quorum-to-Quorum (Table)

n=1
n=2
n=3
n=4

� �



  ¡�¢¤£�¥q¦¨§ ñ
ò ¸ôó õ÷ö�· ø ½Ê¸ùó ø

ÙðzrpLzAoYj9w&n9zA�ÓoYx'�äoYx'oYt�È�J3zA�äk9À�zC~#z3n9s;lYn4pqoYx&u0zÊlYs'kïÂÊlÄ~&n.igpqi�k9i��YzAj@oYx&�ÓsílEw�n�u0lEpqpqlExLigx�s;lYn4pqo�k9i�lEx
~&n9lY~_o�mEo�k9i�lEx�oYt�mYlYn4i�k9À'pqj�l��Yz3n\k9À&zI�:x�k1z3n4x�z3k3��ÙðzÄz0}�~'tgoYigx&zA��k9À&zM�'igj1k1n4i�å_w�k9i�lExqlYs@k9À�zÉoYt�mYlYn4igk9À&pqjIún4w&x'x&igx�mäk9igpLzAjri�xÜk1z3n4pqj�lYs�w&x&��z3n.t�Èvi�x�mät�igx�éNtgo�k1zAx'u3i�zAjroYx&��tglEj9j�n4o�k1zAj3�
ÐMx�z�igpq~�lYn4k9oYx�k�t�zAj9j1lExälEx�z�u3oYxqtgzAo�n4xäsín9lEpÁlEw�n�lYå_j1z3n9��o�k9i�lEx&j�igj$k9À&o�k�t�lEj9j$n4o�k1zAj�l��Yz3n�k9À�z��:x�k1z3n4x�z3k
o�n9zâx�lYkÓx�z3mEt�i�mEi�å't�zY��Ë�lEx&j9zAê�w�zAx�k9t�ÈY{�oYt�mYlYn4i�k9À'pqjÉk9À&o�käj1zAx&�
pqoYx�È�pqzAj9j9o�mYzAjälYsík1zAxÛÀ&o��Yzâo�À&i�mEÀn4w&x'x&igx�mâk9igpLzY{@z3�YzAx�i�s�k9À�zNpLzAj4j9o�mYzAjyo�n9zâj1zAx�kyigxà~'o�n4oYt�t�zAt�igxàlEx�zNu0lEpNpÓw&x'igu3o�k9i�lEx�j1k1z3~!�âÑ�lYn9z
mYzAx�z3n4oYt�t�ÈY{'Â�zÓt�zAo�n.x�k9À&o�kIj1lEpLzÓu0lEpNpÓw&x'igu3o�k9i�lEx�j9k1z3~'jJo�n4zÓpLlYn9zäu0lEj1k9t�È�k9À&oYx�lYk9À�z3n4j3�r|\� m���{�igk\igj
z3��ig��zAx�kÄk9À&o�kÉ~&n9lY~_o�mEo�k9igx�m�igx�s;lYn4pqo�k9iglEx�s;n9lEp°lEx't�ÈÀû]ü�ýNÀ&lEj1kÄk1l�oYtgt�lYk9À�z3näÀ�lEj1k9jÉi�jMs;oYj1k1z3nyk9À&oYx~&n9lY~_o�mEo�k9igx�mqigx�s;lYn4pqo�k9iglExÜsín9lEpþý~ÿ]ý����âÀ�lEj1krk1lNzAoYu4À�lYs�k9À�zÄlYk9À&z3nJÀ�lEj1k9jA�
Ùðzàj9w�mYmYzAj1kâk1l
n4z3á'x�z�k9À&z�u0lEpqpäw&x&igu3o�k9iglEx j1k1z3~öpLz3k1n4i�u�oYjâk1l
zAx'u0lEpL~'oYj9jâ�&iæî#z3n9zAx�kNé�igx&�&jLlYs
j1k1z3~'jA�äÐMx�zLu0lEj1kÄ~'o�n.oYpLz3k1z3nA{�� Û�����	�
 å� 	�����������	�� �A�àÂ ��� À � À�� � ����� 	���� ��� 
�
���
�� ����! � ��"#	$��� ��%
� À 	�� %�� � % 	��&	�� � �'��
�"(� � !)	������&
*" � �&!+	���� À �&�����,���-	���� À �&����� �/.�¿rÀ ������� ��% ��	�
 å� �0! % � � ! � 
1� �A�2� ����
��
	�
 È ��"3� À�� 	������ � ��� À ! �4	�
�	�� È�J��A� �0
 ËCÀ 	 % � �����5.�Ì¤� � î6����� 
7�\Í8	���� � ! �A� ��! 	���� ���+Ï �9�&��� % 	 � 	�! � � ��� �
� � ����	�
 å� 	�����������	�� �A�ðÂ ��� À 	$��� ��% � À 	�� %�� � % 	��&	�� � �*��
�"(� � !)	������&
:" � �&!;�&
 �qÀ �&���-���<	����=��� À����À �&����� .�Ì 
���� À���� �9�&��� % 	 � 	�! � � ��� � � � ��	�
 å� 	�����������	�� �A��Â ��� À>%�� � % 	��&	�����
�� ��
�"?� � ! 	������&
>" � �&!@	ê5� � ��� !A��"'� À��ÉÀ �&�����B���)	����� À��ÉÀ �&��������	��C! � 	�� ����� ��
 ËCÀ 	 % � ���ED�.
¿rÀ �0�F!G� ���H���3á 
 �A� ! � � � ���C��	�
>� À�� 
 å�C� � �A� ��� ���3� ������� é 
�� Â 
>��� ÂI��� 	�
 �>��%�%���Êå � � 
 � ��� � � ����� .k � �H�9J 	�! % � � �=KML D�N'%���� � � 
7���H	 ����� À �C��� Â#���Jå � � 
 � ��"O� Â �$�9�&! ! � 
�����	������&
P��� ��% �C"?� � "8	���� �����0Ç " �����
�9J�� � � �����&
��=��"��9�&
�� � 
�� � �=��
 %�� 	��9������	��5!G� ��� ��� .@Ò 
 ����� � À�� !G� ���#���3á 
 �A� ! � � � ������� À�� ��� ÂI����å � � 
 �
��� ��� ÛQ� Â\À������ 	�� é 
�� Â 
<	������ � ��� À ! �ÉÍ ��. � . �=K �5�RLA� N;Ï 	�� À � �3���2��� 
�
���
��S����! � �T��" � � �U� � .

Ö 1 ÙI´ *-( Û & Ø�ØjBÒØ ½ q[B $ t�C�´ * Ø�Ø�Ù-q , t>´#Ù $ µ�Ù-C�t?Ü�BäØ�q[·jBDC $«* Ø�ØjtÛ�¶
��V



� D



W ¬YXÄ¬³²ö¬ ó õ ¬ ø

KML NåéZ.�Ì2.GÌ �&	 �9Â 	��[� Õ4.I\B.�Ñ �&� ��� � É=.�Ñ].�ÑP� �����0	 �1ÇRÖ ! ��� À �F	�
�^ ×2.GØG. Ç � ^ À ��	 .Æ¿\À���¿ ��� � !
! � ����� % � �0Ç_� ��
��`� � ^ ��� ��
��a	�
�^b��� % �&����� È ! 	���
1� � 
�	�
�� �`%�� �������9�&� .dcGe�f g���h]ü�i9h7jQk8l�û]ü�iÐûÈü
e>û�mEn6o�kRý��2p��/i9kRý9mZi ��LA��Í �EÏ-H n�VrqsLQV � � Ñ 	 È L0nÈn ã5.

K �RN¤Ôt._Ì ! � � 	�
�^ ÌS.'Ù �5�&� .T\�� 	�� � 	�����
�� ê1� � ��� !@� È ��� � ! �E� ����� � À��*u 
7� ��� 
 � � .vu 
xw�yFyFy{z h�o�|}k8~
g û�|Íý9��h]ü�k�e>û�mCnso�k8lrü1�$p���mCnÌû/i�l(o�m�� z gve=p�� � % 	�� � � � �rq5VY�5�3� � 
 � L0nÈnY� .

K�V NåéZ.�LZ.JÌ 
�^ ��� � � 
3�H� . Çv	���	 é5� ��� À 
�	�
3� k#.rØ 	�	�� À � �3é ��	�
�^ ×2.�Ñ � ��� �0� .ë×E� ������� � 
7�>� ����� �0	 È

 � � Â � �9é � .4u 
 p��vp5� � % 	�� � �2LQV�L�qsL D � .(Ì\Ë�Ñ � Ð �9��� å���J��ßYß L .

K D�NLÐt. Çv	 é5� 	�
�^ u�.>Ø�� ��^�	 �r.S\�� 	�� � 	����0
��$� À��t��� 
�
��0
��)����! � ��"I	��9�&! ! � 
�����	������&
 � � � 
�^x� �����
� À�� ��
1� ��� 
 � � .�u 
 cGe�f�p���mCnÌû/i�l?o�m û]ü��T��lrüsj�l�ns|Íý�iUû��G�2l(i�k8��l[��o�kRý��Ue>û�mCnso�k8l�ü5���?�*�F�>es� �
� � � ÈÜ��ßYßE�5.

K � N Ç ._ËCÀ 	�
�^ � 	�� Ñ�.fé 	 À ���0
3� ÕF.%L 	�����	�
�^ ÌS.�Ô 	 È 	�� ��.I\ 
�^ Ç ��� Ç_� 
�^ ÙdÌIÔ � ���9� ��� � 	 � 	�����	 å ���0��� È�.
u 
 g��7l?���`�,iIý~ü�lM�)p���mCnÌû/i�l?o�m�ûÈü w ü�kRý��-ü�ý�kHg?ý�j��oü û�|Kû��&l�ý9iSh]üs�)p��/i�kRý9mZi)�r�,p w g,p����� � Ñ 	 � � À��ßYß L .

K � Nä¿*. éZ.(Ë�À 	�
�^ � 	G	�
�^ Ö6.�¿ � ��� � .\Ò 
 ��� ����	 å � � "?	���� ����� ^ � � � �9��� � �-"?� �H��� ����	 å � � ^������ � � å�� � � ^�� È � Ç
� � !)� .B�fû�o��-üsh�|!û��2k?�Ìý�c e�f � D V�Í �EÏ-H��Y� �rq � � Î � Ñ 	 � � À L0nÈnY� .

K ÎrNåéZ.�ËT� ��� ��� � ×*._Ø 	 ��% � éZ.%É 	���� ��� ���&
�� ÌS.�Ö 	 À 	 È � ØG.�Ö � À 	 � � ��� � \B._Ö 	�
1���&��� ×2._Ö���å�� 	�!G�&
���	�
3�
	�
�^ ¿�.(� �&
 \ �0� é�� 
 .LÕ ��� É¡H!¿ � Â 	 � ^��*	 ��� 	��0���������t!G��^ � �=��" % 	 � 	���� � �'�9�&! %�� ��	������&
 .tu 
�� k?�
c e�f;p w�� �F�,cC bp���mCn¡�û]üZ�T��lrüsj�l�ns|Íý�iBh]üs�H�v��h&jQk8l[j-ý�û��F�Bh���h�|?|Ký�|7�v��û�����h�mtmtl�ü1� � Ñ 	 È L0nÈn�V .

K ãRNLÖ.Ek ��� È ^]	�
�^ ÅS.!É 	 J ���&
 .3é ��¢)� � ����� � �*��
�����! � ��	�����
���� À��)u 
1� ��� 
 � � . w�yFyIy=£ c e�f g���hÈü�i�~
h7jQk8l�û]ü�i�û]üa åý�k8¤�û���¥Rlrü1� �¡n�Í D�Ï-H VÈn � q DEß V5� ÌC� � � ��� ��ßYß L .ºÌ 
 � 	 � ��� ���q����� �����&
a	 %�%� 	 ��� ^¦��
ÉF� ��� ��� ^���
��&�v��"'� À�� L0nÈn ÎLÙ �0
7� ���IÖ ��! � ��	������&
 Ë �&
�" ����� 
�� � � éH� � � ! å��� L0nÈn Î1.

K¾n N � .�ÔS.ÌLH� 	 È�.!Ô ��� � �#�&
§^�	���	 å 	�� � � %��� 	����0
��2� È ��� � ! � .3u 
 �,n�ý9��h�k8l�ü5� p��/i9kRý9mZi9¨Tc�ü)cC�]ÿ/h]ü6j-ý��
e>û�o5��iIý9©'�Eý�jQk8o��}ý* ¤û&kRý�i*lrüUe>û�mEn6o�kRý��Sp6j�l[ý~üsj{ý � � �&� � ! � � ß � % 	�� � �HVÈn�Vrq D�ã L .@Ö5%�� �0
�� ���CÅO���1Ç
�0	����%Ç ��� ����
3�3L0n Î�ã5.

KML ß/Nä×2.ÊL-������� 	�� � �H	�
�^ Ì2.rÖ � À � %���Q.±¿rÀ�� ^ � � � 
7� � 	��0� J�� ^{
��&
 ÇÞå ����� é ��
���	����&!)���x�9�&! ! ����! � 
1�
%�� �����5�9�&� .Uu 
aw�yIyFyªw ü�kRý9�{üsh�k8l�û]üsh�|Cp���mCnÌû/i�l?o�mùûÈüU�Eh���h�|(|Íý9|ChÈüs���*l(i�k8��l_�9o�kRý��x�v��ûQj-ý9i�i�l�ü1�
�«p5�F�-�'� � Ð �9��� å��� L0nÈnY� .

KML�L NäØ 	�� À���� ��
 � L-� ��� Ù���� 
 ���âÅ ��� � �����C	�
�^ × � å&å��� � � 	�
 ×E� 
 � ��� ��.ÁÖ � ��� �9� ����� ^ � � � � � 	��B� È 
 Ç
� À�� �&
 È H$\OJ�% ��� � ��
��P� À��âå � � 
�^��2��" � � � � � 	��#� È 
�� À�� �&
�� � �Z� � � ��% �9�&! ! � 
�����	������&
 .�u 
+¬ k?�
c e�f�p w�� �F�Tp y o���û�nfý�h]ü® û���¥Ri���û�n � % 	�� � � � LQVrq � L Î � Ö5��% � � ! å��� L0nÈnY� .

�Y�



KML �RNSu�.�Ø*� ��^�	 � 	�
�^ éZ.�é �&� �3�6.�\ ¢)��� � 
7�F! � ����	�� � � � ^ ��� ��
��*��
)^ È 
�	�! �0�T
 � � Â � �9é � .�u 
 �&¯�k?� cGe�f
p��/mCnÌû�i�l?o5m�û]üP�v��lrüsj�l�ns|Íý�i�û��H�2l(i�k8��l[��o�kRý��xe>û�mCnso�k8l�ü5�x�?���F�>es� � % 	�� � �J� ã q Î �5� Ñ 	 È L0nÈnY� .

KMLQV NSu�.EØ�� ��^�	 � 	�
�^ éZ.�é �&� �3�6.su 
�� ��� 	�����
��-� À��B��� ������� � 
�� � ��"^������ � � å�� � � ^t	�
�^ ����% ������	�� � ^ ^�	���	 å 	�� �
� È ��� � !)� .G�Ìû�o5�{üsh�|�û��$e>û�mCnso�kRý��)h]üs�Pp��/i�kRý9m°p6j�l[ý~üsj{ý�i2i«nfý�jQl8h�|Ol0i�i�o%ýG¤Ol8k?�Pi0ý9|Íý�jrkRý��Gn�h�nfý���i
����û�m±c e�f°p w�� c eBg,~²p w�� f��F�³p���mCnÌû/i�l?o�m¢û]ü)�v��l�üsjQl´n6|Ký9i«û��#�Zh�k_h7��h�iIýHp��/i9kRý9mZiS�?�*�F�2p��
�7µ&µ&¯ �#� Î Í[V Ï-H V ß nrq5V �/D � éH� � � ! å��� L0nÈn ã5.

KML D�NSu�.�Ø�� ��^�	 � 	�
�^ Ö6.�× 	 i � å 	 � ! .�Ð 
$� À�� �9�&���E��"�"8	 � ��� Ç ���&� ��� 	�
1�B�9�&
�� � 
�� � � Â\À�� 
$� À������ 	 ��� 
��
"8	 � �����,q2	-� � ��� � ��	�� .'¿,� � À 
�����	�� ×B��% � � � ÑPuR¿CÇÃÕ�ËrÖ�ÇÃ¿r×rÇïãY� L�� ÑPuR¿¨Õ 	 å � � 	���� �9È "?� ��Ë �&! %�� � ���Ö ��� � 
�� � � Ñ 	 ÈÛ��ßYß L . É4��� ����! ��
�	 �9È������ �����&
���
 Ö5u}LMÌ\ËC¿ëÔC�3Â �GV � Í �EÏ � % 	�� � � D �rqv��V5�#� � 
 ���ßYß LâÍ %���å �0��� À�� ^ Ñ 	 È LA�/� Àd��ßYß L Ï�.

KMLA� NSu�.YØ�� ��^�	 � ��� .YÖ�� ����! 	�
�� Ø .�Ñ 	 �}JQ� �������&	�
�^ éS.Èé �&� �3�6.'Ñ �&� À��ÈH$Ì � � � ��% ! � ! å��� � À � % � ���9� ��� �
"?� �MÙdÌIÔ � .ScGe�f g���hÈü�i9h&jrk8l�ûÈü�i û]ü¦e>û�mCnso�kRý��Gp��/i�kRý9mZi � ��ß Í[V Ï-H L�q D�ã � ÌH� � � ��� ��ßYßE�5.¤ÉF���0Ç� ��� � � ����� �����&
>�0
)� À��Ä��ß � À$u 
7� ��� 
�	������&
�	�� Ë �&
�" ����� 
�� � �&
 é �0��� � � å�� � � ^ Ë �&! %�� ����
�� ÖvÈ ��� � ! �Í u9ËÊéÉËrÖ&ÏI%�%�. VY�Y�rq5VY�Y�5� ÌC%�� �0� ��ßYßE�5.

KMLA� NäÕF.�Õ 	�! % � � � .¨¿rÀ���% 	 � � Ç ����! ��% 	 � ����	�! � 
1� .acGe�f g���h]ü�i9h7jQk8l�û]ü�i ûÈü¶e>û�mCnso�kRý��<p��/i�kRý�mSi �
LA��Í �EÏ-H LQV�VrqsLA�Èn5� Ñ 	 È L0nÈn ã5.

KML ÎrNäÕF.(Õ 	�! % � � � .É¿ �0! � �3�����5� é �Q��	�
�^:� À�� � � ^ ��� ��
��§��" �3��� 
7���*�0
:	$^��0��� � � å�� � � ^P� È ��� � ! .�e>û�mZ~
mtoÌü�l[j�h�k8l�û]ü�i�û��2k?�Ìý�cGe�f � � LEÍ ÎYÏ-H �Y� ã qv�Y�Y�5�,� � � ÈÜÎ�ã5.

KML ãRNäÕF.�Õ 	�! % � � ��� ×*.�Ö�À �&����	 é �1	�
�^ Ñ].�É=� 	�� ��.>¿rÀ�� Ç È�J 	�
1����
 � � � 
 ��� 	���� %�� � å � � ! .cGe�f·g���hÈü�i�~
h7jQk8l�û]ü�iåû]üP�T��û��&��h�mZmtlrü1�§��h]ü1�&o�hr��ý�iShÈüs�>p��/i�kRý�mSi � D Í[V Ï-H V ãY� q DEß L��,� � � È L0n ãY�5.

KML0n NåéZ.CÑ 	�� é�À �B	�
�^ Ñ�.�ØG.G×E� ��� ���Q. Ì 
a	 � � À ��� � �9� ����� "?� � � ���9� � � 	 å � � �9�5� � ^��0
�	������&
���
a��	 � � �0Ç
����	�� � � È ��� � ! � . w�yFyFy g���h]ü�i�h&jQk8l�û]ü�i�û]ü�¸�ü?û�¤T|Ký��Q��ýZh]ü6�Z�Zh�k_h y ü1�&l�ü�ýFý9��lrü1� �3L � Í �EÏ-H�ãEÎ q ��ßE� �Ñ 	 � � Às¹bÌE%�� ��� ��ßYßYß�.

K ��ß/N � ÇRÉ=.(Ñ 	 � ����
�� Õ4.#Ì � � �����_�6	�
�^ Ñ].<é 	 À ����
 .ÉÑ ��
���!)	�� åvÈ�J 	�
1����
 � ����� � 	�� ��.Zu 
 �T��ûrj-ýFý���lrü1��i û��
k?�fýP�7º�k?� w üskRý9�{üsh�k8l�û]üsh�|Bp��/mCnÌû�i�l?o5mùû]ü��*l(i�k8��l_�9o�kRý��¦e>û�mCnso�k8l�ü1�»�8� w p=e¶¼5�&�/¼Q� � Ð �9��� å�����ßYßE�5.

K � L NKÑ].'Ô 	�� � 	�
�^ Ì2.'Ù �1�&� .C¿rÀ�� ���&	�^3����	 % 	������ È �6	�
�^<	 � 	�����	 å �0����� È ��" ê1� � ��� !@� È ��� � ! � . w üQ�Iû���~
m h�k8l�û]ü��T��ûQj{ý�i�i�lrü1�)�EýQk[kRý9��i � �EÎ Í �EÏ-H�D�� Vrq D�D�Î �IL0nÈn ã5.

K �Y�RNÓÅZ.>É 	 J ���&
 .�\ 
�^ Ç ��� Ç_� 
�^ u 
1� ��� 
 � � % 	�� é�� �§^ È 
�	�! ����� .:u 
 cGe�f½p w�� ev�FfPf � Ö5��% � � ! å���
L0nÈn Î1.

K � V NåéZ.�É=� � � � 	�
�^ ÌS.�Ù �1�&� .�ÌJ� 	�����	 å ���0��� È ��" ê1� � ��� !A� È ��� � ! � . w üQ�Iû���m ¡Be>û�mEn6o�k_¡ ��L � V�Í �EÏ-H�� L ß q�Y� V5�=L0nÈnY� .
K �/D�NLÖ.�× 	 i � å 	 � !±	�
�^ Ñ].�Ö ��^�� .�Ð 
t� À��T%6��� "(� � !)	�
�� � ��"s� È 
�� À�� �&
�� J�� ^ %�� ��� � 	�! �O��
t^������ � � å�� � � ^


 � � Â � �9é � Â ��� À:� 	�
�^��&! %�� ��� � �����0
��)����! � ��	�
�^:� � 	�
���! �0�������&
�^ � ��	 È � . w�yIyFy g���h]ü�i9h7jQk8l�û]ü�iûÈü<�Eh���h�|(|Íý9|'h]üs� �2l(i�k8��l[��o�kRý��§p��/i�kRý9mZi �_��Í�n Ï-H n�VÈnrq�nY� ß �FL0nÈn D�.
K � � NLÖ.�Ö 	 � 	�� � � ¿�.�Ì 
�^ ��� ���&
�� ÌS.vÌ ���&	 �9Â 	��[� éZ. Ç � � é���� � Ô2.&Ë 	 � ^ Â#� ���[� Ì2.&Ë �&���0��
���� \E. �C� î !)	�
3�

� .�Ö 
 � ���[� ÌS.�Å 	 À ^�	���� LZ.�Å � � � é���� ��	�
�^$� .�¾ 	 À � ��i 	�
 .EéH� ��� ���0H 	t��	�� � "?� � �0
�"(� � ! � ^ u 
1� ��� 
 � �
� � � ����
��G	�
�^�� � 	�
�� % � � � . w�yFyIy f�l8jQ��û ��L0n�Í�L Ï-H � ß qv�Èn5���&	�
 � 	 �9È L0nÈnÈn .

�Y�



K � � NLÖ.(Ö 	 � 	�� � � ÌS.!Ë �&�����0
���� \E. �C� î !)	�
3��� .>Ö 
 � ���[�6	�
�^ ¿�.�Ì 
�^ ��� ���&
 .M¿rÀ��2� 
�^ Ç ��� Ç_� 
�^ �0î� �9���
��" u 
7� ��� 
 � � % 	�� À � � � � �9�����&
 .4u 
 cGe�f¿p w�� ev�FfPf � % 	�� � � �Yã nrq � nÈn5� Ö5��% � � ! å��� L0nÈnÈn .

K �EÎrNäÌS.>Ö � À � %6���r.E\ 	 � � È �9�&
�� � 
�� � �C��
�	�
x	�� È 
�� À�� �&
�� � �C� È ��� � ! Â ��� À 	 ÂI� 	 é "?	���� ����� ^ � � � �9��� �r.
�2l(i�k8��l[��o�kRý��xe>û�mCnso�k8l�ü5� �,L ß Í[V Ï-H L D nrqsLA� Î �IL0nÈn Î1.

K �YãRNäÔS.\Ö5��� � � 
1� .À\G� 	�� � 	�����
��Á��	�� � 
�� È ��"t^������ � � å�� � � ^¦	������ � ��� À ! � � ����
�� É4� � � �-
 � ��� .Âu 
 ¯&k?�
y o���û�mtl[j���û�¨û���¥Ri���û�n�û]ü:�Eh���h�|(|Íý9|Oh]üs�)�2l(i�k8��l[��o�kRý��)�T��ûQj{ý�i�i�lrü1� � % 	�� � � D V Î q D�D�� � Õ �&
�^��&
3�ÒIØ ���7	�
 � 	 �4È L0nÈn Î1.

K � n NåéZ.vÖ�é���� 
 .�Ô �&
 å ����� é ��
��*�9�&! ! ��� %�� �������9�&��� .su 
 c e�fÃp w�� fU�F� w ü�kRý��-ü6h�k8l�ûÈüsh�|p���mCnÌû/i�l?o�mûÈü<f]h]üshQ��ý9maý~üsk�û��-�Sh&k_h � % 	�� � �SLQV�VrqsL D�� �'L0n ã L .
K�V ß/Nä× ��� À 	 � ^ Ö � �3��� 
�� .tgve�� £�w � w |?|Äo5i9k8��h�kRý�� � � �&� � ! � L .GÌ ^�^��0���&
 ÇÞÙ�� ��� �3È ��L0nÈn D�.
K�V�L NLË-.ÊÌS.Ê¿rÀ��3évé 	�� À � ¿�.�Ñ 	�
�
3�B	�
�^ \E.ÊØG.�Õ�����.pk�� 	�
��&� % 	�
�� HdÌ ����	��0	 å � � ^������ � � ås� � � ^ á � �

� È ��� � ! .6u 
 c e�fÅp w�� �F�vp�p���mCnÌû/i�l(o�m�û]ü`�,nfý9��h�k8lrü1�Gp��/i9kRý9mZiT�T��lrüsj�l�ns|Íý�it�_p��vp5�'� � % 	�� � ��Y�/D q � V Î �OL0nÈn Î1.
K�V �RNåÉ=.GÒC�9åEÆ	�
��FÇ .�é<Æ� "8	������E	�
�^ ÌS.ÊÖ � À � %���Q.ÆË �&
1� � 
7�����&
 Ç 	 Â 	 ��� ! � � � �����G"?� � ^������ � � å�� � � ^�	�� Ç

��� � ��� À ! � H
Ë �&! % 	 � �����&
���"S	����&!)��� å�� �&	�^���	�����	������ � ��� À ! � .³u 
 µ�k?� w�yIyFy@w ü�kRý��-ü6h�k8l�ûÈüsh�|
e>ûÈüQ�Iý���ýIüsj-ý�ûÈüUe>û�mEn6o�kRý��>e>û�mtmtoÌü�l[j�h�k8l�û]ü�iZhÈüs�  �ýQk8¤�û���¥ri)� w e'È/ ª¼5�&�&��� � Ð �9��� å6���I��ßYßYß�.

K�V�V N¤Ôt.6¾#À 	�
���� Ô2. éH� ¢ � ��^3� ÅZ.%É 	 J ���&
3�s	�
�^ Ö6._Ö�À�� 
 é����r.�Ð 
�� À�� �9�&
�����	�
�� È ��" u 
1� ��� 
 � � % 	�� À
%�� � %��� ��� � � .'u 
 cGe�fÉp w�� ev�FfPf w ü�kRý��-ü?ýQk'f_ý�h/i�o���ý�mlýIü�kZ¨û���¥ri��Ìû�n � Ô � ��� ! å���Ä��ßYß L .

� Î



� ã


