
���������
	���
������
�������
��	��
��������� �!�"�$#�%�	��
&'�(#��)	�*+	����
,-��#�./�0,��)	����1,324#�#�	��)
�
5�����

687:9
;0<�=+7:>�?A@CBEDGFH=+7:>�?A@CBJIKBL;C7:MONP>
QRQ/N SUT0V

2�W�
5,-	��
�X,
Y[ZE\R]_^5`[]�aH\�bL\dcfeA`0ahgi`�bRjUkdcflmZ�nokRZ)^pk5^5^R]q`[b[bO^5`srXct`[u

ahls\RZvri]L\AwUcx`[yobz\s{|YH}'~'ahgi`�Z)`(�+a'n�`[Z)`[]LkRahlG\RZvY�}�r�]L\Ru
aH\Jj[\dc)��l�cmc
gikReA`vkvcxkL]�n-`[]!k5^5^R]q`[b[bR���8cx\RZ�n��"l�ahg�ahg5lmb
l�Z)j(]L`[kRbR`ol�Z�b[l��J`zl�bvkRZ�lmZ)j[]L`[kRbL`�l�Z�ahgi`zZi��y�wU`[]K\s{
g5lG`[]LkR]_j[g5�3cx`(e5`Ucfb�l�Z�ahgi`�Z)`[�Ra�n-`[Z)`[]_kRahlG\RZ�lmZiaH`[]_Z)`[a
k5^5^R]q`[b[bR����g5lmb�]qkRl�bR`(bzahgi`vl�b(b[�1`�\s{�gi\R��aH\�kRb[b[l�nJZ
ahgi`OZ)`[��g5ls`[]_kR]_j[g5�8ct`[e5`Uc bR����g5lmb�r1k[ri`[]|^Ll�bRj[��b[bR`(b0ahgi`
ri]L\LbpkRZ)^!jU\RZib�\G{�ah�'\8g5ls`[]qkR]_j[g5lsj[kdc1k5^5^R]L`[b(bOah�qrX`[bR�
n-`U\HnJ]_k[rig5lsj8kRZ)^pri]_\ReRlG^5`[]_us]_\R\RaH`[^5��Y_a�b(gi\R��b|ahgikRa�ahgi`
ah�'\�k5^5^R]L`[b(b�ah�Ur1`[bogikRe5`�^Rl �|`[]_`[Ziaok5^Re5kRZiaHkUn�`[bvkRZ)^
^RlmbRk5^Re5kRZiaHkUn-`(b[~OkRZ)^�ahgikRa$\RZ)`|l�bpZ)\Ra'l�Zigi`(]U`(Ziasc ��b[��u
r1`(]_ls\R]�aH\�ahgi`v\Rahgi`[]+��Y[a�jU\RZ)jUc �1^5`[b(~$gi\R�'`[e5`[]_~�ahgikRa
wU`[j[kR�-bR`�\s{�ahgi`���Zi]_`hnJ�ictkRaH`[^vZ)kRah�-]q`�\s{�ahgi`�j(�-]_]q`[Zia
l�ZiaH`(]_Z�`(ah~zr�]L\ReRlG^5`[]_us]_\R\RaH`[^4k5^5^R]L`[b(bR`[b�kR]L`o{L\R]�Z)\R�
ahgi`�\RZXc �!�'\R]_�5kAwUcx`�\(riaClG\RZ)�

.:�|.��0,-	��0#$���X,/�(���
 s¡$¢i£J¤|¥X¦q¦q§�¨/§i©+ªO§v«h©A¬�¤�©A­�¦�¡�®t­�¦�¡�¢�£A¡$¡�¢i¦� H¯

£A°�°i¬�¦q¤�¤�°�©�¦q¤0§i©J¡�¢�£A±d¦�¦L§�©A²�³A¢�´t¦q±�¦q´t¤0©d«µ¢�®t¦q¬�£A¬�¶q¢�·5¸
¬�¦q¤(²�´t¡H®t§�³�®t§�¥i£J°�¤�¶q£A´t®�§i³�®�§v¡�¢�¦o¬�©J²i¡�®�§i³!¹i¬�©A¡H©/¶L©A´�¤Lº
»�®�¤(¡H©A¬�®t¶q£A´t´�·�¸/ H¯�¢�£A¤0¡�¢�¬�¦L¦�´�¦q±�¦q´t¤�©d«µ¢�®t¦q¬�£A¬�¶q¢�·X¼5§�¦L¡s½
ªO©A¬�¨:¸+¤�²i¥�§�¦L¡U¸+£A§�°�¢�©A¤�¡qº
¾�¦q¶q£A²i¤�¦�§�¦L¡Hª0©A¬�¨$®t¤ £A¡ ¡H¢i¦
¡�©A¹�©d«�¡�¢�¦�¢�®t¦q¬�£A¬�¶L¢/·d¸�£J§i°�¥X¦q¶q£A²�¤(¦�§i¦q¡�ª�©A¬�¨v§�²�­o½
¥X¦q¬�¤�£A¬�¦�£A¤�¤�®t³A§�¦L°v£J¡�¡H¢i¦�¬�£A¡�®�©z©+«�©J§i¦�©A¬O­�©A¬�¦�¹X¦q¬
©A¬�³A£J§i®�¿L£A¡H®t©A§�¸µ H¯�¤�¶L£A´�¦L¤�£J¶L¶q©A¬�°�®t§�³K¡�©�¡H¢i¦�§�²�­o¥�¦q¬
©d«"©A¬�³J£A§i®�¿L£J¡�®t©A§�¤�©A¬OªO©A¬�¤�¦Aº"À'¢i®t¤O´t¦q±�¦q´1©d«"¤�¶L£J´t®t§�³�®t¤
²�§i£A¶q¶q¦q¹i¡H£A¥i´�¦Aº

À�©�¬�¦q­�¦L°�·Á¡�¢�®t¤�¤�®t¡�²�£A¡�®�©A§)¸�£A§�°Â¡H¢i¦�©A±A¦q¬�£A´t´
¤�¢i©J¬�¡�«h£J´t´1©d«  H¯�£A°i°�¬�¦q¤(¤�¦q¤q¸-¡�¢�¦|®t§�¡�¦q¬�§�¦L¡�¶q©A­�­�²i§�®t¡s·
Ã ¡H¢i¬�©A²�³A¢z¡�¢�¦'£A²�¤�¹i®�¶q¦L¤�©d«1¡H¢i¦� s§�¡�¦q¬�§�¦L¡µÄ"§i³J®t§�¦L¦q¬�®t§�³
À�£A¤�¨zÅ�©A¬�¶L¦�£J§i°�®t¡�¤�¹�£A¬�¦q§�¡0©A¬�³A£J§i®�¿L£A¡H®t©A§�¤[Æ�¢i£A¤0¦q­o½
¥�£A¬�¨�¦q°�©A§�£K¹�¬�©A³A¬�£A­Ç¡H©�®t­�¹�¬�©A±A¦�¡H¢i¦!£A°�°�¬�¦L¤�¤�®t§�³
¶q¢i£J¬�£A¶L¡H¦L¬�®�¤(¡H®t¶q¤"©d«  H¯�©A±A¦q¬"¡H¢i¦�§i¦q£A¬�¡�¦L¬�­K¸�£A§i°�²�´t¡�®È½
­�£A¡�¦q´t·�¡H©z°�¦_ÉX§�¦�£�§i¦qªÊ®t§�¡H¦L¬�§�¦q¡�´�£d·A¦q¬0¹i¬�©A¡H©�¶q©A´ ¡�©
¬�¦q¹i´�£A¶q¦� H¯µºJÀO¢�®t¤�§i¦qª4¹�¬�©A¡H©�¶q©A´�¸/¶q£A´t´�¦L°z H¯"§�³ Ã «h©A¬� H¯
§�¦UË-¡p³A¦q§i¦q¬�£A¡�®�©A§:Æ�ªO®t´�´"¢i£A±A¦�´t£J¬(³J¦L¬8£A°i°�¬�¦q¤(¤�¦q¤�¡�¢�£A§
 H¯"º

 s¡O®t¤�²�§i®�±A¦L¬�¤�£A´t´�·�£A³A¬�¦q¦L°v¡H¢i£J¡�¡H¢i¦� H¯
§i³�£J°i°�¬�¦q¤(¤
ªO®t´�´�¢�£+±5¦�­�©A¬�¦�´t£A·A¦q¬�¤'©d« ¢i®�¦L¬�£J¬�¶L¢�·o¡�¢�£A§v H¯ º-ÀO¢i²�¤q¸
¡�¢�¦q¬�¦E®t¤�¡�¢i¦vÌ�²�¦L¤�¡�®�©A§�©+«8¢�©+ªÍ¡�©�°�¦_ÉX§�¦�¡�¢�¦E¢i®�¦L¬�½
£A¬�¶q¢�·z´t¦q±A¦q´t¤0©d«"¡�¢�¦� H¯"§�³z£A°�°�¬�¦L¤�¤q¸i¹i£A¬�¡H®t¶q²i´�£A¬�´t·�¡�¢�¦
´t£J·5¦q¬�¤)£A¡�¡�¢i¦�¡�©J¹�©d«i¡�¢�¦�¢�®t¦q¬�£A¬�¶q¢�·5Î4£A¥�©A±A¦" H¯'Ï ¤ §�¦L¡s½
ªO©A¬�¨z§�²�­�¥X¦q¬Lº

ÀO¢�®t¤�¹�£A¹X¦q¬�¦_Ë�¹�´t©A¬�¦q¤�¡�ª0©�¥�£A¤(®�¶�£A¹i¹�¬�©A£A¶q¢�¦L¤�Î
³A¦q©A³A¬�£A¹�¢�®t¶q£A´"£A§�°�¹�¬�©A±/®t°�¦L¬�½G¬�©A©A¡H¦L°�º� s§�¡�¢i¦�«h©J¬(­�¦q¬

£J¹i¹�¬�©A£A¶q¢�¸

Ð'Ñ(Ò+ÓRÔHÕqÖ5×JØtÙUÕ_Ú)ÕqÛ5Ü�Ý ÔsÒRÞRØtÜ5Ñ[Ô
ß�Ü5Ü5ÔsÑ[à�àCØtÛ5Ó Ý ÔsÒdÙRá�âhã�ä åçæ èqé8ê�ëdä ã'ì"í Ý)áJîiÔHÕqÛ5Ù�Øtà

¡H¢i¦�¡�©A¹K´t¦q±�¦q´t¤0©d«�¡H¢i¦�¢�®t¦q¬�£A¬�¶q¢�·z£A¬�¦�£A¤�½
¤�®t³J§i¦q°�£A¶q¶L©J¬�°i®�§i³E¡�©�¡H¢i¦�³A¦L©J³A¬�£A¹�¢i®�¶L£J´�´t©/¶q£A¡�®�©A§�©d«
¡H¢i¦�¹�¬�®t±A£A¡�¦�§�¦L¡Hª�©J¬�¨Xº� s§�¡H¢i¦�´t£J¡�¡�¦q¬�£J¹i¹�¬�©A£A¶q¢�¸1¡�¢�¦
¡H©A¹�´�¦L±/¦L´�¤�©d«µ¡H¢i¦�¢i®�¦L¬�£J¬�¶L¢�·o£A¬�¦�£A¤�¤(®�³A§i¦q°�£A¶L¶q©A¬�°�®t§�³
¡H©v¡H¢i¦�¹i¬�©J±�®t°�¦q¬ Ã ¤[Æ�¡�¢�£A¡p¡�¢�¦�¹�¬�®t±A£A¡�¦�§�¦L¡Hª0©A¬�¨K¶L©J§-½
§�¦q¶L¡H¤�¡�©�º

 s§i¡H¦L¬�§�£A¡H®t©A§�£A´'¡�¦q´t¦q¹�¢i©J§i¦�§i²�­o¥�¦q¬�¤ Ã Ä'ºxïLðAñAÆ�£A¬�¦
£J¤(¤�®t³J§i¦q°�³A¦q©A³A¬�£J¹i¢�®t¶q£A´t´�·3ò ñRóCº!ô�ºmïLõ-ï Ã ¡�¢�¦�§�²�­�¥i¦q¬�½
®�§i³|¹�´t£A§8©d«1ô8ºPõAöAÆ ®�¤"³A¦q©A³A¬�£A¹�¢�®t¶q£A´t´t·|£A¤�¤(®�³A§�¦L°o£A¡
¡�¢�¦
¡H©A¹)¸5¥�²i¡0¢�£A¤�£A§z¦q´t¦q­�¦q§i¡
©d« ¹i¬�©J±�®t°�¦q¬"©A¬�®�¦L§�¡�£J¡�®t©A§�Î
«�¬�©A­÷¡�¢i¦�ø|ù� Húûò üdóCº�ÀO¢i¦�®�§i¡H¦L¬�§�¦q¡�¢�£A¤�¢�®t¤�¡�©A¬�®�¶L£J´t´t·
¥:¦L¦q§ý´t¦q¤�¤K¬�¦q³A²�´t£A¡H¦L°ý¡�¢�£A§ý¦L®�¡�¢�¦L¬z¡�¢�¦�³J´t©A¥�£A´|¡�¦q´�¦U½
¹�¢�©A§�¦�§�¦q¡�ª�©A¬�¨�©J¬�ô�ºPõJö�§�¦q¡sª0©A¬�¨/¤Lº�ÀO¢�²i¤q¸ £�¹i²�¬�¦
¹�¬�©A±/®t°�¦L¬�©A¬�®�¦L§�¡�£A¡H®t©A§3®t§�¡H¢i¦E£J°i°�¬�¦q¤(¤�®t§�³�®t¤!£�¹X©A¤�½
¤�®t¥�®t´�®t¡�·dº�ÀO¢�®t¤!¹�£A¹X¦q¬!¦_Ë�¹�´t©J¬(¦q¤!¡H¢i¦�¹i¬�©J¤!£A§�°4¶L©A§�¤
©+«1³A¦q©A³A¬�£A¹�¢�®t¶q£A´-£A§�°�¹i¬�©+±�®�°i¦q¬�½G¬�©/©A¡�¦q°�£A°�°�¬�¦L¤�¤�®t§�³$®t§
¡H¢i¦�¶q©A§�¡�¦_Ë�¡�©d«"¡�¢�¦�³A´�©A¥i£J´�®�§i¡H¦L¬�§�¦q¡qº

þ+Ntÿ�N���9
QL;h@�>��
�-¦q¶q¡�®t©J§  H ý³A®t±/¦L¤�¤�©A­�¦ ¡�²i¡H©A¬�®t£A´�¥i£A¶q¨�³J¬�©A²�§i°

©J§4¢i®�¦L¬�£J¬(¶q¢�®t¶q£A´�£A°�°i¬�¦q¤�¤(¦q¤qº���¦q¶L¡H®t©A§ý � H z°�®t¤�¶L²�¤�¤(¦q¤
¡H¢i¦�¦q±5£J´t²�£A¡�®t©J§!¶q¬�®t¡H¦L¬�®�£8«h©A¬�¢i®�¦L¬�£A¬�¶q¢�®t¶q£A´i£A°i°�¬�¦q¤(¤�®�§i³
¤�¶q¢i¦q­�¦q¤qº���¦q¶L¡�®�©A§�¤! ���£A§�°	�Â°�¦q¤�¶L¬�®�¥X¦E¹�¬�©A±�®�°i¦q¬�½
¬�©/©A¡H¦L°�£A§�°�³A¦q©A³J¬�£A¹i¢�®t¶q£A´�£A°�°i¬�¦q¤�¤(®�§i³K¬�¦q¤�¹X¦q¶L¡H®t±�¦q´t·Aº
��¦q¶L¡H®t©A§�¤
�� O¡�¢�¬�©A²�³A¢v sô °�¦q¤(¶q¬�®t¥:¦o¡H¢i¦�¶q¢i£A¬�£J¶L¡H¦L¬�®�¤H½
¡H®t¶q¤�©d«�¡�¢i¦p¡�ª0©o¤�¶q¢i¦q­�¦q¤'®�§�¡H¢i¦�¶q©A§�¡�¦_Ë�¡0©+«�¡�¢�¦|É:±�¦
¦q±A£A´t²�£A¡H®t©A§4¶q¬�®t¡�¦q¬�®t£-º Å ®t§i£J´t´t·/¸���¦L¶q¡�®�©A§�ô ¤(²�­�­�£d½
¬�®�¿L¦q¤�¡�¢�¦�¶q¢�£A¬�£A¶q¡�¦q¬�®t¤�¡�®t¶q¤�£J§i°�°�®t¤�¶L²�¤�¤�¦L¤p¡�¢i¦q®t¬8¹i¬�©J¤
£J§i°v¶q©A§�¤�®t§�¡�¢�¦�¶q²i¬�¬�¦q§i¡�®t§�¡�¦q¬(§�¦q¡0¦q§�±�®t¬�©J§i­�¦q§�¡qº

.�.:�
���
�����0	-���$��#������ý����	-�"	��:������� �
2�#�#$	���
�
32�
�
5���0�$������,

»�®t¦q¬�£A¬�¶q¢�®t¶q£A´�¬�©J²i¡�®�§i³�£A§�°�£J°i°�¬�¦q¤(¤�®t§�³�®t¤!¥�£A¤�¦q°
©J§�¡�¢�¦�¹�¬�®t§�¶L®�¹i£J´"©d«'¢�®t¦q¬�£A¬�¶L¢�®t¶q£A´ ¶L´�²i¤�¡�¦q¬�®t§�³�ò �RóCº��
¶q´t²�¤�¡�¦q¬�®t¤O£�³A¬�©A²�¹v©d«"§�¦L¡Hª0©A¬�¨z¦q´�¦L­�¦q§�¡�¤'¶q©A§�§�¦L¶q¡�¦q°
¡H©A³A¦q¡�¢�¦L¬�¤�²�¶L¢K¡�¢i£J¡�¡�¢�¦L¬�¦�®�¤|£�¹�£A¡H¢E«�¬�©A­ £A§�·�§i¦q¡�½
ªO©J¬�¨�¦q´t¦q­�¦q§i¡�®t§�¡�¢�¦|¶q´t²�¤(¡H¦L¬O¡�©o£A§�·o©A¡�¢�¦L¬0§�¦L¡Hª0©A¬�¨
¦q´t¦q­�¦q§�¡ ®t§�¡H¢i¦0¶L´�²i¤�¡�¦q¬
¡�¢i£J¡
¡�¬�£A±A¦L¬�¤�¦q¤ ©A§i´�·8§i¦q¡�ª�©A¬�¨
¦q´t¦q­�¦q§�¡�¤�®t§v¡H¢i£A¡$¶L´�²i¤�¡�¦q¬qº
��§�¦q¡�ª0©A¬�¨�¦q´t¦q­�¦q§i¡O¶q£A§
¥:¦�£ç¤�®t§�³A´t¦�¹�¢i·/¤�®t¶q£A´$¶q©A­�¹:©A§i¦q§�¡�¤�²i¶q¢4£A¤�£ç¢�©A¤(¡
©J¬�¬�©A²i¡H¦L¬q¸)£�¶q´�²i¤�¡�¦q¬�©d«�¹i¢�·�¤�®t¶q£A´)¶q©A­�¹�©A§�¦L§�¡H¤L¸X©A¬�£
¶q´t²�¤�¡�¦q¬�©d«"¶q´t²�¤�¡�¦q¬�¤Lº

¾�¦q¶q£A²�¤(¦"¡H¢i¦�¦q´t¦q­�¦L§/¡�¤)©d«-£'¶L´�²i¤�¡�¦q¬ £A¬�¦"®�§i¡�¦q¬�§�£A´t´�·
¶q©A§�§�¦L¶q¡�¦q°�¸µ©A§�¶q¦!£�¹�£A¶_¨A¦q¡ Ã ©A¬�¶q£A´t´"¤�¦q¡�²�¹XÆp¬�¦L£J¶L¢�¦q¤
£�¶q´t²�¤�¡�¦q¬q¸�®�¡�¶q£A§3¥X¦K°�¦q´t®t±/¦q¬�¦L°�¡�©�¡H¢i¦�°i¦q¤�¡�®t§�£A¡H®t©A§
ªO®�¡�¢�©A²�¡�´t¦q£A±/®t§�³8¡�¢�¦�¶q´t²�¤(¡H¦L¬qº���¤�£o¬�¦q¤�²i´t¡U¸-¡�¢�¦�¶L´�²i¤�½
¡H¦L¬

ö-ïAï�½

¶q£A§�¥X¦!±�®t¦qªO¦q°�¥�·v¡H¢i¦!¬�©A²�¡�®�§i³E¹i¬�©A¡H©�¶q©A´�£A¤�£

ï



¤�®t§�³A´t¦�¦q´t¦q­�¦q§i¡Uº"Åi©A¬
¡�¢�®t¤�¡�©�ªO©A¬�¨X¸J¡H¢i¦�¶q´t²�¤�¡�¦q¬�­�²i¤�¡
¥X¦�£A°�°i¬�¦q¤�¤�£A¥i´�¦�¥�·K£�¤(®�§i³J´t¦�§i²�­o¥�¦q¬q¸1¡�·/¹i®�¶L£J´t´t·�¡�¢�¦
¹�¬�¦UÉ�Ë�©d«'£J§�£A°�°i¬�¦q¤�¤Lº�ÀO¢�£A¡p®t¤q¸)¡�¢�¦�£A°�°�¬�¦L¤�¤�¹�¬�¦_ÉiË
®t°�¦q§i¡H®ÈÉ:¦L¤�¡�¢�¦�¶q´�²i¤�¡�¦q¬q¸�£A§�°4¡�¢�¦�¬�¦q­�£A®t§�°�¦q¬!©d«�¡�¢�¦
£A°�°i¬�¦q¤�¤�®t°�¦q§i¡H®ÈÉ:¦L¤0¦q´t¦q­�¦L§�¡H¤'®t§v¡H¢i¦p¶L´�²i¤�¡�¦q¬qº

À�©o¬�©A²�¡�¦�£�¹�£A¶q¨5¦q¡0¡�©!¡�¢�¦�¶L´�²i¤�¡�¦q¬q¸i©A§�´t·v¡H¢i¦�£J°-½
°�¬�¦L¤�¤�¹�¬�¦UÉ�Ëû®�¤�¬�¦qÌ/²i®�¬�¦L°�º��|§�¶q¦3¡H¢i¦�¹�£A¶q¨A¦L¡v¢�£A¤
¬�¦q£A¶q¢i¦q°p¡�¢�¦�¶L´�²i¤�¡�¦q¬q¸+¬�©J²i¡�¦q¬�¤ ®t§8¡�¢�¦�¶q´�²i¤�¡�¦q¬ ¦_Ë�£A­�®t§�¦
­�©A¬�¦�©+«'¡�¢�¦�£A°�°�¬�¦L¤�¤�¡H©�«�²�¬(¡H¢i¦q¬�¬�©A²�¡�¦�¡�¢i¦�¹i£J¶L¨A¦q¡qº
ÀO¢�²i¤q¸J¡�¢�¦'¢�®t¦q¬�£A¬�¶_¢�®t¶q£A´-¤�¡�¬�²�¶L¡H²i¬�¦0©d«1¡�¢�¦'£A°�°�¬�¦L¤�¤"°�®È½
¬�¦q¶L¡H´t·�¬�¦��:¦L¶q¡�¤�¡�¢�¦K¢�®t¦q¬�£A¬�¶q¢i®�¶q£A´�¶q´t²�¤�¡�¦q¬�®t§�³�©d«�§i¦q¡�½
ªO©A¬�¨�¦q´t¦q­�¦q§i¡�¤qº�ÀO¢�®t¤�®t¤�¡�¢�¦o¥�£A¤�®t¶�¹�¬�¦L­�®�¤(¦�¥X¦q¢�®t§�°
¢�®t¦q¬�£A¬�¶q¢i®�¶L£A´X£A°i°�¬�¦q¤(¤�®�§i³�º

ÀO¢�®t¤O¢i£A±/®t§�³o¥X¦q¦L§K¤(£A®�°)¸i¤�©A­�¦q¡�®t­�¦q¤�¤�©A­�¦�´t¦q±/¦L´�¤
®t§o£p¢�®t¦q¬�£A¬�¶_¢�®t¶q£A´5£A°i°�¬�¦q¤(¤q¸5¦L¤�¹X¦q¶q®t£A´�´t·8¡�¢�¦�¡�©A¹�´�¦L±/¦q´t¤q¸
£A¬�¦�£J¤(¤�®t³J§i¦q°�£A¶q¶L©J¬�°i®�§i³K¡�©K£K¢�®t¦q¬�£A¬�¶L¢/·v©d«�£A°�°i¬�¦q¤�¤
£A¤�¤�®t³A§�­�¦L§�¡p£A²�¡�¢�©A¬�®t¡�®�¦q¤�¬�£A¡�¢�¦q¬�¡�¢�£A§�£A¶L¶q©A¬�°�®t§�³�¡�©
¡�¢�¦�¡�©A¹X©J´t©A³A®�¶L£A´)§�¦q¡�ª0©A¬�¨�¶q´t²�¤�¡�¦q¬�®t§�³�º�Åi©A¬�®�§i¤�¡�£J§i¶q¦J¸
¡�¢�¦K¡H©A¹�´�¦L±/¦q´�©d«�¡�¢�¦vù
� �p¯�£A°�°i¬�¦q¤�¤Eò ðRó�®t§�°�®t¶q£A¡�¦q¤
ªO¢�©�¡�¢�¦�£J°i°�¬�¦q¤(¤�£A¤�¤�®t³A§�­�¦q§i¡$£A²i¡H¢i©A¬�®�¡�·�®t¤�«h©A¬8¡�¢�¦
¬�¦q­�£A®t§�°�¦L¬�©d«0¡�¢i¦�£A°�°�¬�¦L¤�¤q¸)¬�£A¡�¢�¦q¬�¡�¢i£J§�®t§�°i®�¶q£A¡�®t§�³
£|§i¦q¡�ª�©A¬�¨p¶q´�²i¤�¡�¦q¬qºµÀO¢�®t¤�®�¤"°�©A§i¦�«h©A¬
£A°�­�®t§�®t¤�¡�¬�£A¡H®t±�¦
¶q©A§�±5¦q§�®t¦q§i¶q¦J¸1¥�²�¡�°i©-¦q¤|§�©A¡p£A®t°�¬�©A²�¡�¦q¬�¤|®�§�¬�©A²�¡�®t§�³
£�¹i£A¶q¨A¦q¡qº

þLþ+Ntÿ�N�þ(>�Q �/=R>��/Q����1T��1;	��
��


�¢�®t´t¦0®t§8¡�¢�¦L©A¬�·/¸+¡�¢�¦'©A§�´t·8¬�¦qÌ/²i®t¬�¦q­�¦q§�¡1«�©A¬
¢i®�¦L¬�½
£A¬�¶q¢�®t¶q£A´J¶L´�²i¤�¡�¦q¬�®t§�³|®t¤ ¡�¢�£A¡
¡�¢�¦�¶q´t²�¤�¡�¦q¬ ¥X¦'®�§i¡�¦q¬�§�£A´t´�·
¶q©A§�§i¦q¶q¡�¦q°)¸�®�§4¹i¬�£A¶q¡�®�¶L¦�§�¦q¡�ª0©A¬�¨/¤�©+«h¡�¦q§ý¦UË-¢�®t¥�®t¡!£
§�£A¡�²�¬�£A´|¢�®t¦q¬�£A¬�¶q¢i®�¶q£A´|¡�©A¹:©A´t©A³J·5º ÀO¢i®�¤E®t¤�¡�¢�¦�¶L£J¤(¦
ªO®t¡H¢v¡�¢�¦� H¯ç®�§�¡�¦q¬�§i¦q¡qº
�$¡p¡�¢i¦!¥�©A¡H¡�©A­Ç©d«�¡�¢�¦!¢�®t¦q¬�£A¬�¶q¢�·�£A¬�¦!¡�·�¹�®t¶q£A´�´t·

� �pù�¤!¡H¢i£J¡�¶L©A§�§�¦L¶q¡z£�³A¬�©A²�¹4©d«|¢�©A¤�¡�¤!£J§i°4£�«�¦qª
¬�©A²�¡�¦q¬�¤Lº4ÀO¢i¦�� �pù�®t¤z£�§�£A¡�²�¬�£A´'¶q´t²�¤�¡�¦q¬qº ��¹�¬�®È½
±A£A¡�¦�§�¦L¡sª0©J¬�¨p®t¤
¡�·�¹�®t¶q£A´�´t·p£�¶L©A´�´t¦q¶q¡�®t©A§o©d«�� �pù�¤
£A§i°
¹X©A®�§i¡s½s¡H©d½G¹i©J®t§�¡�´t®t§�¨/¤E¶q©A§i§�¦q¶L¡H¦L° ¥i·ç¬�©A²�¡�¦q¬�¤Lº�¾�¦_½
¶q£A²�¤(¦�¹�¬�®t±d£J¡�¦'§�¦q¡�ª0©A¬�¨/¤ £A¬�¦�²i¤�²�£A´t´t·8®�§i¡H¦L¬�§�£A´�´t·8¶q©A§�½
§�¦L¶q¡�¦q°�¸:£J§i°v¥:¦L¶q£A²�¤�¦�¡�¢�¦�­�£��[©A¬�®�¡�·z©d«"¡H¬�£��!¶�®t¤�¥:¦U½
¡�ª�¦L¦q§v®�§i¡�¦q¬�§�£A´µ¢�©A¤�¡�¤q¸)£�¹�¬�®t±A£A¡�¦�§�¦q¡�ª0©J¬�¨v®t¤�£K§i£J¡�½
²�¬�£A´'¶q´t²�¤(¡H¦L¬qº�¯"¬�®t±d£J¡�¦!§i¦q¡�ª�©A¬�¨�¤�£J¬(¦!¶q©A§�§�¦L¶q¡�¦q°3¡�©
¹�¬�©A±�®�°i¦q¬�§�¦q¡�ª0©A¬�¨/¤q¸"ªO¢i®�¶L¢�£A¬�¦�®t§3¡�²�¬�§4¶L©J§i§�¦q¶L¡H¦L°
¡�©�¦L£J¶L¢o©A¡�¢�¦L¬qº ÀO¢�¦$¹�²�¬�¹X©A¤�¦�©d«)£8¹�¬�©A±�®�°i¦q¬
§i¦q¡�ª�©A¬�¨
®t¤v¡�©ç¶L£J¬�¬�·ý¡�¬�£��!¶�«�¬�©A­ ©A§i¦�¹i¬�®�±d£A¡�¦�§�¦L¡Hª0©A¬�¨ç¡�©
£A§�©A¡�¢�¦q¬q¸1©A¬�¡�©!©A¡�¢�¦L¬�¹�¬�©A±/®t°�¦L¬O§i¦q¡�ª�©A¬�¨�¤q¸iªO¢�®t¶q¢v®t§
¡�²�¬�§�°i¦q´t®�±5¦q¬�¤�®�¡�¡�©�£�¹i¬�®�±d£A¡�¦p§i¦q¡�ª�©A¬�¨Xº�� ¹�¬�©A±�®�°i¦q¬
§�¦L¡Hª0©A¬�¨z®�¤'£�§�£A¡�²�¬�£A´)¶L´�²i¤�¡�¦q¬qº

ÀO¢�®t¤�§�£A¡�²�¬�£A´'¢�®t¦q¬�£A¬�¶q¢i®�¶L£A´�¤�¡�¬�²�¶L¡H²i¬�¦J¸�¢i©+ª0¦q±A¦q¬q¸
®t¤v®t§�«h²�¤�¦L° ªO®t¡�¢�§�©A§�½G¢i®�¦L¬�£J¬�¶L¢�®t¶q£A´|Ì/²�£A´t®t¡H®t¦q¤Lº Ä"´t¦_½
­�¦q§i¡H¤�®t§v¡�¢�¦�¡�©A¹:©A´t©A³J·�¡H¢i£A¡0£J¬�¦�§i©J¡0¢i®�¦L¬�£J¬�¶L¢�®t¶q£A´t´�·
£A¥X©J±5¦�©A¬
¥X¦q´t©Aª�¦q£A¶q¢�©J¡�¢i¦q¬
­�£A·p¤�¡�®�´t´-¥X¦'¶q©A§�§�¦L¶q¡�¦q°�º
ÅX©A¬
®t§�¤(¡�£J§i¶q¦J¸-¡�ª�©8¹�¬�®t±A£A¡H¦'§�¦L¡Hª0©A¬�¨/¤"¡�¢�£A¡0¦_Ë�¶_¢�£A§�³A¦
£�´t©A¡z©d«�¡�¬�£��!¶E­�£J·�¢i£J±5¦�£�´t®t§�¨3®t§�¡�¦q¬�¶L©J§i§�¦q¶L¡H®t§�³
¡�¢�¦q­Kº�ÀO¢�®t¤�´t®�§i¨ç®t¤�©d«h¡H¦L§ý¬�¦_«h¦q¬�¬�¦q°�¡H©�£A¤�£3¥�£A¶q¨
°�©�©J¬qº

 s§

Ð0Ñ[ÒRÓRÔHÕqÖ5×AØ�ÙUÕ_Ú1ÕqÛ5Ü�Ý ÔsÒRÞ+Ø�Ü/Ñ(Ô ß�Ü5Ü5ÔsÑ[à�àCØtÛ5Ó Ý ÔsÒdÙRá�âhã�ä åýæ èqépê�ëdä ã'ì"í Ý á+îiÔHÕqÛ5Ù�Øtà

£A°�°i®�¡�®t©J§)¸R¡�¢i¦�§�£A¡�²�¬�£A´J¢�®t¦q¬�£A¬�¶L¢�·'®t¤�§)Ï ¡ £'¤(¡H¬�®t¶q¡
¡H¬�¦L¦Jº � ¢�©A¤�¡�­�£J·�¥:¦�£A¡H¡�£A¶q¢i¦q°v¡�©K­�²�´t¡�®�¹i´�¦�� �pù�¤
Ã ¡�¢�²i¤�ÉX§�°�®t§�³z®�¡�¤�¦L´P«"®t§�­o²�´t¡�®t¹�´t¦p¹i´�£A¶L¦q¤�®�§v¡�¢�¦�¢i®�¦L¬�½
£J¬�¶L¢�·-Æ_º��E©A¬�¦�¹X¦q¬�¡�®t§�¦q§i¡�¡�©o¡�¢�®t¤0¹�£A¹X¦q¬q¸:¢�©Aª�¦q±A¦L¬q¸�®t¤
¡H¢i¦�«h£A¶q¡8¡�¢i£J¡�£K¹�¬�®t±A£A¡�¦�§�¦L¡�ª�©A¬�¨�¶q£A§�¥�¦�£J¡�¡�£A¶q¢�¦L°
¡H©p­�²i´�¡�®t¹�´t¦�¹�¬�©A±�®�°i¦q¬�¤q¸+¦q®t¡�¢�¦q¬"¤�®t­�²�´t¡H£A§i¦q©A²�¤�´t·$©A¬
¤(¦_½
Ì/²i¦q§�¡�®t£J´t´t·z©+±A¦q¬'¡H®t­�¦Jº

þqþ+N��KN�� ����
X=d7iT��
@G?/7i;����/=+Bq9�B�6p=��! �@#" �/=%$�=��!�1Q �&"
ÿ'"�" = �-BRB �-B�(�ÿ�> �) �/=% �@ ��*

ÀO¢�¦ ¬�¦q´t£A¡H®t©A§�¤�¢i®�¹÷¥X¦q¡�ª�¦q¦L§ £�¤(²�¥�¤(¶q¬�®t¥:¦L¬�£A§�°
­�²�´t¡H®t¹�´t¦K¹�¬�©A±/®t°�¦L¬�¤ Ã ¦q®t¡�¢�¦q¬�¤(®�­�²i´�¡�£A§�¦q©A²i¤�´t·�©A¬!¤�¦_½
Ì/²i¦q§�¡�®t£J´t´t·-Æ'¬�£J®t¤�¦L¤�¤�©A­�¦�®t§�¡�¦q¬�¦L¤�¡�®�§i³o§�¦qªÊ¹i¬�©A¥�´t¦q­�¤
®�§4¡�¢�¦E H¯�®�§i¡H¦L¬�§�¦q¡qº� C«�¡�¢�¦E¡�©J¹-½G´t¦q±/¦L´'¢�®t¦q¬�£A¬�¶q¢�®t¶q£A´
£J°i°�¬�¦q¤(¤0¶q©A­�¹X©A§�¦q§i¡�®t¤'£J¤(¤�®t³J§i¦q°v¡�©o¹�¬�©A±�®�°i¦q¬�¤q¸/¡H¢i¦q§
£�¤(²�¥�¤�¶L¬�®�¥X¦q¬"§�¦L¡Hª0©A¬�¨8ªO®�´t´-³A¦q¡�§�¦qª4£A°�°i¬�¦q¤�¤�¦L¤
ªO¢i¦q§
®�¡�¶q¢�£A§i³J¦L¤p¹i¬�©A±/®t°�¦q¬�¤L¸ £A§�°�ª'®t´t´�¢i£J±5¦�­�²i´�¡�®t¹�´t¦�£A°-½
°�¬�¦q¤(¤�¦q¤�®È«)®t¡
¤�²i¥�¤�¶q¬(®�¥X¦q¤�¤(®�­�²i´�¡�£A§�¦L©J²i¤�´t·8¡H©8­�²�´t¡�®�¹i´�¦
¹�¬�©A±/®t°�¦L¬�¤qº

ÀO¢�¦ç§�©A¡�®t©J§�©+«K¢�©A¤�¡�¤�¢i£J±�®t§�³ý£ ¤�®t§�³A´�¦A¸�¤�¡�£A¡�®�¶
£J°i°�¬�¦q¤(¤�®t¤v°i¦q¦q¹i´�·4¦q§�³A¬�£A®t§�¦q°�®t§ý¡�¢�¦� H¯÷®�§i¡H¦L¬�§�¦q¡qº
ÀO¢�¦q¬�¦�£A¬�¦�§i©�£A²�¡�©A­�£A¡H®t¶�¹i¬�©/¶q¦q°i²�¬�¦q¤"«h©A¬�­�©�°�®È«�·�®�§i³
¡H¢i¦�£A°�°�¬�¦L¤�¤�¦L¤ ©d«i£$³A¬�©A²�¹8©d«: H¯v¢i©A¤�¡�¤q¸J¦q±�¦q§pªO¢�¦L§8£A´�´
©+«"¡�¢i¦p H¯ç¢�©A¤�¡�¤�¢�£d±A¦�¡�¢�¦�¤(£J­�¦�£A°�°i¬�¦q¤�¤�¹i¬�¦_É�ËK£A§i°
¡H¢i¦�­�©/°i®PÉX¶q£A¡�®�©A§�®�¤!©A§�´t·�¡�©�¡H¢i¦�¹�¬�¦UÉ�Ë�º� s§�£A°�°�®È½
¡H®t©A§�¸/ H¯�¢i©J¤(¡H¤"³A¦q§i¦q¬�£A´�´t·o¢i£A±A¦�´t®�¡�¡�´t¦�§�©A¡H®t©A§z©d«1©A¡H¢i¦q¬
 H¯�¢i©J¤(¡H¤'¢�£A±�®�§i³|­�²�´t¡�®�¹i´�¦�£A°i°�¬�¦q¤�¤(¦q¤qº�Åi©A¬�®�§i¤�¡�£A§�¶q¦J¸
 H¯4¢i©A¤�¡�¤p³A¦q§i¦q¬�£A´�´t·v¢�£A±A¦�§�©v¤�©d«�¡�ª�£A¬�¦�«h©J¬�¶L¢�©A©A¤�®t§�³
£J­�©A§i³E­�²i´�¡�®t¹�´t¦�£A°i°�¬�¦q¤�¤(¦q¤�¹�¬�¦L¤�¦q§i¡H¦L°�¡�©�¡�¢�¦q­Ç¥�·
°�®t¬�¦q¶q¡�©A¬�·�¤�¦L¬�±/®t¶q¦J¸1£A§�°v­�²�´t¡�®t¹�´t¦� H¯�£A°i°�¬�¦q¤(¤�¦q¤�¶L£A§�½
§�©A¡z¥X¦E²�¤�¦L°4¡H©�®�°i¦q§�¡�®P«h·�£�¡�¬�£A§�¤�¹X©A¬�¡z¶q©A§i§�¦q¶L¡H®t©A§�¸
¦q±/¦L§z¡�¢�©A²�³A¢�¡�¢i¦p­�²i´�¡�®t¹�´t¦� H¯�£A°�°�¬(¦q¤�¤�¦L¤�­�£J·�®�°i¦q§�½
¡H®È«�·�¡H¢i¦�¤�£A­�¦�¢i©J¤(¡Uº

¾�¦q¶q£A²�¤(¦�©+«�¡H¢i®�¤�°i¦q¦q¹�´t·�¦L§�³A¬�£A®�§i¦q°v§�©A¡�®�©A§�©d«" H¯
£J°i°�¬�¦q¤(¤�¦q¤L¸J¡H¢i¦�®t§�¡�¬�©A°�²�¶L¡H®t©A§8©d«1¹�¬�©A±�®�°i¦q¬�½G¬�©A©A¡H¦L°8£A°�½
°�¬�¦q¤(¤�¦q¤�¡�©o¡�¢�¦� H¯�®�§i¡H¦L¬�§�¦q¡0­�£A·�¬�¦qÌ/²i®�¬�¦�¤(®�³A§�®ÈÉ:¶L£A§�¡
¶q¢�£A§�³A¦q¤o¡H©�¡H¢i¦�©A¹X¦q¬�£A¡�®�©A§4©d«|¡H¢i¦E H¯�®�§i¡H¦L¬�§�¦q¡vò +RóCº

�¢�®t´t¦vò +Ró0£A¬�³A²�¦L¤p¡�¢�£A¡�¡H¢i¦q¤�¦�¶q¢i£A§�³A¦q¤�£J¬�¦�¹X©A¤�®t¡H®t±�¦
©J§i¦q¤q¸|¥�¬�®t§�³A®t§�³3§�¦qªÂ«�¦L£J¡�²�¬�¦L¤�£A§�°�§�¦Lª,�X¦_Ë�®�¥i®�´t®t¡H·
¡H©�¡H¢i¦E®�§i¡H¦L¬�§�¦q¡q¸�¡�¢i¦q¬�¦E®�¤!§i©�Ì�²�¦q¤(¡H®t©A§ý¡�¢�£A¡z¡�¢�¦L¤�¦
¶q¢�£A§�³A¦q¤�¬�¦qÌ�²�®t¬�¦E§�¦qª�«h²�§�¶L¡H®t©A§�£A´t®�¡�·�£A§�°4¬�¦q¤(²�´t¡�®t§
£J°i°�¦q°v¶L©J­�¹i´�¦UË-®t¡�·dº
��§3£A´t¡�¦q¬�§�£A¡�®t±A¦!£A°�°�¬�¦L¤�¤�£A¤(¤�®�³A§i­�¦q§�¡p¤(¶q¢�¦L­�¦!®�¤

¡H¢i£A¡8©d«'³A¦q©A³J¬�£A¹i¢�®t¶q£A´�£A°�°i¬�¦q¤�¤(¦q¤q¸µ¤�²�¶L¢�£A¤�¦_Ë�®�¤(¡H¤�®t§
¡H¢i¦�³A´t©A¥�£A´�¡�¦q´t¦q¹i¢�©A§�¦�§i¦q¡sª0©A¬�¨ûò ñRóGº ¾�¦L¶q£A²�¤�¦�³A¦U½
©J³A¬�£A¹�¢i®�¶L£A´�£A°�°i¬�¦q¤�¤(¦q¤!¬�¦q­�©A±A¦E¡�¢�¦E°�¦L¹:¦L§�°�¦L§�¶q·4©d«
£J°i°�¬�¦q¤(¤�©A§�¹�¬�©A±/®t°�¦L¬q¸�£û¤�²i¥�¤�¶q¬�®t¥�¦L¬�¶q£A§Í¶q¢i£J§i³A¦
¹�¬�©A±/®t°�¦L¬�¤�©A¬�¢�£+±5¦ ­�²�´t¡�®�¹i´�¦�¹�¬�©A±�®�°i¦q¬�¤�ª'®t¡�¢�©A²�¡
¶q¢�£A§�³A®t§�³z£J°i°�¬�¦q¤(¤�¦q¤Lº�ÀO¢�¦�²�¤(¦�©d«�³A¦q©A³A¬�£A¹�¢�®t¶q£A´µ£A°�½
°�¬�¦q¤(¤�¦q¤q¸'¢�©Aª0¦q±A¦L¬q¸�¹�²i¡H¤!£A§4£A°�°�®t¡�®�©A§i£J´$¥�²�¬�°i¦q§4©A§
¹�¬�©A±/®t°�¦L¬�¤q¸J®t§z¡�¦q¬�­�¤�©d«)¢�©dª3­�²i¶[¢�¬�©A²�¡�®t§�³8®�§-«�©A¬�­�£d½
¡H®t©A§�¡�¢�¦q·�­�²i¤�¡p­�£A®t§�¡�£A®�§�£J§i°�©A§�¢�©AªÊ¡�¢�¦q·�­�²�¤�¡
®�§i¡H¦L¬�¶q©A§�§�¦L¶q¡qº

ù�©A¡H¦

ö�ïAï$½

¡�¢�£A¡�­�£J§i·�©d«�¡�¢�¦!®t°�¦q£A¤�¹i¬�¦q¤�¦q§i¡�¦q°�¢�¦q¬�¦

õ



Bad

Scaling

Good

Scaling

Typical

Operating

Region

Ideal

Operating

Region

Good Paths Bad Paths

Å ®t³A²�¬�¦�ï ��� ¦q´t£J¡�®t©A§�¤�¢i®�¹z¾�¦q¡�ª�¦q¦L§ �-¶q£A´t®�§i³|£A§�°�¯ £A¡�¢
��²i£A´�®t¡�·

ªO¦q¬�¦|°�®t¤�¶q²i¤�¤�¦L°�©A§v¡H¢i¦�¥�®t³d½G®t§�¡�¦q¬�§�¦L¡0­�£A®�´t®t§�³�´�®t¤�¡�©+«
¡�¢�¦� HÄ"À$Å�¸i¥�®t³d½G®t§�¡�¦q¬�§�¦L¡��|­�²i§�§�£A¬�®hº ©A¿Jº £A²�º

.�./.:����&�� �����µ,/����� ��	���,��)	����
ÀO¢�¦�£A¤�¤(®�³A§�­�¦L§�¡�©d«�£A°�°i¬�¦q¤�¤(¦q¤�®t§ý¡�¢�¦E®t§�¡�¦q¬�§i¦q¡

«�©A´t´t©JªO¤�£K¡�¬�¦q¦!©d«�£A°i°�¬�¦q¤(¤p£A¤�¤(®�³A§�­�¦L§�¡p£A²�¡�¢i©J¬�®t¡�®�¦L¤qº
��¡p¡�¢�¦!¬�©�©J¡�©d«�¡�¢�¦!¡�¬�¦q¦K®�¤o¡H¢i¦!¡H©A¹-½G´�¦L±/¦L´ Ã ©A¬�´t¦q±�¦q´
»�Æ�£A°�°i¬�¦q¤�¤�£A¤(¤�®t³J§i­�¦q§�¡�£A²�¡�¢i©J¬�®t¡�·dº�ÀO¢�®t¤�£A°�°i¬�¦q¤�¤
£A¤�¤�®t³A§�­�¦L§�¡8£A²i¡H¢i©J¬(®�¡�·�£A¤�¤�®t³A§�¤�¥i´�©�¶_¨�¤�©d«�§�²i­�¥X¦q¬�¤
¡�©�¡�¢�¦|§�¦UË-¡�´�¦L±/¦q´:°�©dªO§ Ã ´�¦q±�¦q´i»'½_ïLÆ�£A°�°i¬�¦q¤�¤�£A¤�¤(®�³A§-½
­�¦q§i¡O£A²�¡�¢�©A¬�®t¡s·A¸:ªO¢�®t¶q¢v£A¤�¤�®t³A§�¤�¥�´t©�¶_¨/¤�©d«�§i²�­o¥�¦q¬�¤
«�¬�©A­ ¡�¢i¦�¥�´t©/¶L¨�®t¡�©JªO§i¤�¡�©�´�¦q±�¦q´'»'½�õ�£A°�°�¬�¦L¤�¤!£A¤�½
¤�®t³A§�­�¦q§i¡�£J²i¡H¢i©A¬�®�¡�®t¦q¤�£A§�°�¤�©�©A§�º�ÅX©A¬�¡�¢�¦�¤�£A¨�¦�©d«
°�®t¤�¶L²�¤�¤(®�©A§�¸1ªO¦�¬�¦_«h¦q¬�¡�©!£A¤(¤�®t³J§i®�§i³�£!¥i´�©�¶q¨�©d«�§i²�­o½
¥X¦q¬�¤�£A¤�¤�®t­�¹�´t·�£A¤�¤�®t³A§�®t§�³o£z§�²�­o¥�¦q¬qº

ÀO¢�¦�®t¤�¤(²�¦!®t¤�¢i©+ª ¡H©�£A¤�¤�®t³A§�¡H¢i¦q¤�¦!§i²�­o¥�¦q¬�¤�¤�©
¡�¢�£A¡3ïLÆE¬�©A²�¡�®�§i³�¤(¶q£A´�¦L¤�ªO¦q´t´�¸�õAÆE³J©�©/°Ê¹�£A¡�¢�¤�£A¬�¦
«�©A²i§�°�¸-ñAÆ ¶q©A§�¤�¡�¬�£A®t§�¡H¤µ©J§!¡H¢i¦0¹i¢�·/¤(®�¶L£J´/¡�©A¹�©A´�©A³A·8£A¬�¦
­�®t§�®t­�®�¿L¦q°�¸)ü/Æ�¬�¦L¶q©A§�É:³A²i¬�£J¡�®t©A§�©d«'¤�·�¤�¡�¦q­�¤�®t¤�­�®�§-½
®t­�®�¿L¦q°�¸1£A§�°�öAÆ�¡H¢i¦�£J°i°�¬�¦q¤(¤�£A¤�¤�®t³A§�­�¦q§i¡0¹�¬�©�¶q¦q¤(¤�®�¤
¤�®t­�¹�´t¦J¸1«h£A®�¬q¸)£A§i°�¹X©A´t®�¡�®t¶q£A´�´t·�±�®�£A¥�´t¦Jº�ú0©J§i¤�®t°�¦q¬�¡�¢�¦
³A¬�£A¹�¢4©d«�Å ®t³A²�¬�¦�ïdº� s§ý³A¦q§i¦q¬�£A´�¡�¢�¦	�(¹�¢i·/¤(®�¶q¤�
�©d«
§�¦L¡Hª0©A¬�¨/®t§�³8«h©A¬�¶q¦q¤�©A¹X¦q¬�£A¡H®t§i³!¹X©A®t§�¡�¤0©A§v¡�¢�®t¤�³J¬�£A¹i¢
¡�©|¥X¦�£A´�©A§i³|£|¬�¦q³A®t©A§8¦_Ë�¡�¦q§�°i®�§i³$«�¬�©A­�¡�¢i¦�²�¹i¹:¦L¬
´t¦_«�¡
¡�©�¡�¢�¦�´t©Aª�¦q¬'¬�®�³A¢i¡Uº�À'¢i£A¡O®t¤q¸i©A§�¦o¡s·�¹�®t¶q£A´�´t·�¶q£A§v³A¦q¡
³A©/©/°4¤�¶L£A´�®t§�³�¥i²�¡z¥i£J°�¹�£A¡�¢�¤L¸0©A¬!³J©�©/°3¹i£A¡H¢i¤!¥�²�¡
¥�£A°z¤(¶q£A´�®t§�³�¸/©J¬"¤�©A­�¦q¡�¢�®t§�³8®t§z¥X¦q¡�ª�¦q¦q§)º
ø$¦L¹:¦L§�°�®t§�³
©A§�¡�¢�¦�¡H·�¹�¦!©d«'£A°�°i¬�¦q¤�¤�£A¤�¤(®�³A§i­�¦q§�¡p¤(¶_¢�¦q­�¦�²�¤�¦L°�¸
¢�©Aª0¦q±A¦q¬q¸+®t¡�®t¤"¹:©A¤(¤�®t¥�´t¦0¡�©8­�©J±d¦'¤�©A­�¦qªO¢i£J¡"¡H©Aª0£J¬�°i¤
¡�¢�¦!´t©Aª�¦q¬�´t¦_«�¡ Ã ³J©�©/°3¤(©J´t²�¡�®t©A§�¤[Æ_ºEÀO¢�®t¤�­�£A·d¸ ¢i©Jª0½
¦q±�¦q¬q¸µ®�§i¶q¬�¦q£A¤�¦!¡�©A¹�©A´t©J³A·�¶q©A§�¤�¡�¬�£A®t§�¡�¤p©A¬�¬�¦L¶q©A§�É:³A²-½
¬�£A¡�®�©A§v¬�¦qÌ�²�®t¬�¦q­�¦q§i¡�¤qº

ú0¦q§�¡�¬�£A´�¡�©�¡�¢�¦K¦q±A£A´t²�£A¡�®�©A§�©d«|£A§�·�£A°i°�¬�¦q¤(¤z£A¤H½
¤�®t³A§�­�¦q§i¡0¤�¶q¢i¦q­�¦�£A¬�¦o£J§i¤�ª0¦q¬�¤�¡H©z¡�¢�¦�Ì/²i¦q¤�¡�®t©A§�¤�ïLÆ
ªO¢�£A¡v¶L©J§i¤�¡�®�¡�²�¡�¦L¤�³J©�©/°Ê¤�¶L£J´t®t§�³�¸�õAÆvªO¢�£A¡v¶L©J§i¤�¡�®È½

¡H²i¡H¦L¤

Ð0Ñ[ÒRÓRÔHÕqÖ5×AØ�ÙUÕ_Ú1ÕqÛ5Ü�Ý ÔsÒRÞ+Ø�Ü/Ñ(Ô
ß�Ü/Ü5ÔsÑ[àsàGØ�Û5Ó Ý ÔsÒdÙRá�âhã�ä åýæ èqé�ê�ë+ä ã'ì�í Ý áAî�ÔHÕqÛ5Ù�Øtà

£|³A©/©�°�¹�£A¡�¢�¸-ñJÆ"ªO¢�£A¡�¶q©A§�¤�¡�®t¡H²i¡H¦L¤�²�§i£J¶L¶q¦q¹i¡s½
£J¥i´�¦�©A¬�¶q©A¤(¡H´t·�¡�©A¹:©A´t©A³A·K¶q©A§i¤�¡�¬�£J®t§�¡�¤q¸iü/Æ'ª'¢i£A¡$¶L©J§-½
¤�¡�®�¡�²�¡�¦q¤�²�§�£A¶q¶L¦q¹�¡�£A¥�´t¦�©A¬�¶L©J¤(¡H´t· ¬�¦L¶q©A§�ÉX³J²i¬�£A¡H®t©A§�¸
£J§i°çöAÆ�ªO¢i£A¡�¶q©A§�¤�¡�®t¡H²i¡H¦L¤�£�¤�®t­�¹�´t¦J¸"«h£J®t¬q¸'£A§�°�¹:©d½
´�®t¡�®�¶L£J´t´t·�±/®t£A¥�´t¦�£A°�°i¬�¦q¤�¤�£A¤�¤�®t³A§�­�¦q§i¡8¹i¬�©/¶q¦q¤(¤qº�ÄµË/½
¶q¦q¹i¡�«�©A¬p¹X©A¤�¤�®t¥�´t·�¡�¢�¦oÉ:¬�¤(¡pÌ/²i¦q¤�¡�®t©J§)¸)®t¡p®�¤�°�® �!¶q²i´�¡
¡H©p£J§i¤�ªO¦q¬ ¡�¢�¦L¤�¦'Ì/²i¦q¤�¡�®t©J§i¤
®t§�³A¦q§�¦q¬(£J´-¡�¦q¬�­�¤L¸5¹i£J¬�¡�´t·
¥:¦L¶q£A²�¤�¦�¡�¢i¦�¶q©A¤�¡�©+«�¦q£A¶q¢�£A¤�¹X¦q¶q¡�®�¤�¥X©A¬�§�¦�¥i·8°�®���¦q¬�½
¦q§�¡p¹i£A¬�¡H®t¦q¤L¸ £A§�°�¹i£J¬�¡�´t·�¥�¦L¶q£A²�¤�¦�¡H¢i¦!¶q©A¤�¡p©d«�¦L£J¶L¢
£J¤(¹:¦L¶q¡O¶L¢�£A§�³A¦q¤'©+±A¦L¬0¡�®�­�¦Aº

ÀO¢�®t¤�¤(¦q¶q¡�®t©A§�³A¦q§i¦q¬�£A´t´�·v´�®t­�®t¡�¤�®t¡H¤(¦q´È«0¡�©�°�¦L¤�¶q¬�®t¥�½
®�§i³!¡�¢i¦p¶L¢�£A¬�£A¶q¡�¦q¬�®t¤�¡�®�¶L¤�©+«"¡�¢�¦o¡�ª�©o£A°�°i¬�¦q¤�¤�£A¤(¤�®t³J§-½
­�¦q§�¡�¤�¶q¢i¦q­�¦q¤L¸
£A§i°4´�¦L£J±d¦q¤�®t¡o¡�©�©A¡�¢�¦q¬�¤!¡�©�°�¦L¡H¦L¬�½
­�®�§i¦0¡�¢�¦'¦_Ë�¡�¦q§�¡ ¡�©|ªO¢�®t¶q¢�¡H¢i©A¤�¦0¶L¢�£A¬�£A¶q¡�¦q¬�®t¤�¡�®�¶L¤ £A¬�¦
¥:¦L§�¦_ÉX¶q®t£J´�©J¬�°�¦L¡H¬�®t­�¦q§i¡�£J´hº
.�
����ý�)
-�1	��(�O,��������
�v%�	��
&'��#���	/*+	����",-�)#

2�#�#$	���
�
5�����

ÀO¢�¦ ¥�£A¤�®t¶�£A¹�¹i¬�©A£J¶L¢ ¡H©û¹�¬�©A±�®t°�¦q¬�½G¬�©A©A¡�¦q°Í£A°-½
°�¬�¦q¤(¤�¦q¤!®t¤!£J¤�«�©A´t´�©dªO¤qº�ÀO¢i¦v¡�©A¹�½G´t¦q±�¦q´$£J°i°�¬�¦q¤(¤!£J¤H½
¤�®t³J§i­�¦q§�¡!£A²�¡�¢�©A¬�®�¡�·3£A¤�¤(®�³A§i¤�§�²i­�¥i¦q¬�¤E°�®t¬�¦q¶q¡�´t·ç¡�©
¹�¬�©A±/®t°�¦L¬�¤qº�ÀO¢�®t¤!®t§�¶q´t²�°i¦q¤�¥X©A¡�¢4®�§i¡H¦L¬�§�¦q¡�¹�¬�©A¡�©/¶q©A´
¤�¦q¬�±�®�¶L¦�¹�¬�©A±�®�°i¦q¬�¤E£J§i°Ê´t©Jª0¦q¬�½G´t£+·5¦q¬ Ã «h©J¬�®t§�¤(¡H£A§�¶L¦J¸
��À ��Æ�¹�¬�©A¡�©/¶L©J´"¤(¦q¬�±�®�¶L¦�¹i¬�©J±�®t°�¦q¬�¤Lº8ø�¦q¹X¦q§�°i®�§i³K©A§
®�¡�¤�¤�®�¿L¦J¸�¡�¢�¦K¹�¬�©A±�®�°i¦q¬�¶q£A§3¦L®�¡�¢�¦L¬�£A¤�¤�®t³A§3¡�¢�¦K§�¦UË-¡
´�¦L±/¦q´A®�§i¡H¦L¬�§�£A´t´�·5¸R©A¬"£J¤(¤�®t³J§�¡�¢�¦'§�¦_Ë�¡
´t¦q±/¦L´J°�®t¬�¦q¶L¡H´t·8¡�©
®�¡�¤ ¤(²�¥�¤(¶q¬�®t¥:¦L¬�¤qº"ÀO¢�¦�®t§�¡�¦q¬�§i£A´J£A¤�¤�®t³A§�­�¦q§i¡�ªO©A²�´t°p¥�¦
«�©A¬
¶L´�²i¤�¡�¦q¬�®t§�³8³J¬�©A²i¹�¤"©+«�¤�²�¥i¤�¶q¬�®t¥X¦q¬�¤"²�§�°i¦q¬�£|¤�®t§�³A´t¦
¹�¬�¦_ÉiË�«�©A¬�¡H¢i¦�¤(£J¨�¦�©d«"®t§�¡�¦q¬�§i£J´1¤(¶q£A´�®t§�³�º

ÀO¢�²i¤q¸-¡�¢�¦|£J°i°�¬�¦q¤(¤�¹�¬�¦_ÉiË-¦q¤�ªO©A²�´t°�¥:¦ �
ri]L\ReLls^5`[]+�Pb[�1w(bRj[]_lGw[`[]

©J¬
ri]L\ReLls^5`[]+�Pb[�1w�}']_\ReRlG^5`[]+�Èb(�1w[bLj[]_lsw[`[]
À�© ²i§�°�¦L¬�¤�¡�£A§�° ¡�¢�®t¤�§i©A¡H£A¡�®t©J§)¸�¶L©J§i¤�®t°�¦q¬4Å ®t³d½

²�¬�¦�õ/º ��¢i©JªO§�£A¬�¦�¡�¢�¬�¦q¦'¹�¬�©A±�®�°i¦q¬�¤)ªO®�¡�¢�¤�²i¥�¤�¶L¬�®�¥X¦q¬�¤
£J¡�¡�£A¶q¢�¦L°o¡�©8¡H¢i¦q­Kº"ÀO¢�¦�¹i¬�©A±/®t°�¦q¬�¤"¢�£A±A¦'¥X¦q¦q§!³J®t±�¦q§
¡H©A¹-½G´�¦L±/¦L´5§�²�­o¥�¦L¬�¤�õ +�¸/ü���¸J£A§�°vïUü�º
¯"¬�©A±/®t°�¦L¬
õ +$¢�£A¤
³J®t±�¦q§v¡�ª�©�¤�²i¥�¤�¶L¬�®�¥)¦q¬�¤�§i¦_Ë-¡�½G´t¦q±A¦L´ §�²i­�¥i¦q¬�¤�ïLõz£A§�°
ï ��º�ÀO¢�²i¤q¸)¡�¢�¦�²�¹�¹X¦q¬�½s´�¦U«�¡�¤�²�¥i¤�¶q¬�®t¥X¦q¬pªO®t¡�¢�£A¤�¤(®�³A§-½
­�¦q§�¡�ïLõK¢i£A¤�£K¹�¬�¦UÉ�Ë�©d«�õ +�ºxïLõ�º�ÀO¢i®�¤�­�¦L£J§i¤�¡H¢i£J¡
¡H¢i¦|É:¦q´t°v©d«"¡H¢i¦�£J°i°�¬�¦q¤(¤�¡�¢�£A¡O®t§�°i®�¶L£J¡�¦q¤�¹i¬�©J±�®t°�¦q¬'®�¤
õ +�¸µ£A§�°�¡H¢i¦�É:¦q´t°�¡�¢�£A¡p®t§�°�®t¶q£A¡�¦q¤�¤�²i¥�¤�¶L¬�®�¥X¦q¬�®�¤Kïqõ�º
�$´t´/¢�©A¤�¡ £A°�°�¬�¦L¤�¤�¦L¤ ®t§8¡�¢�®t¤ ¤�²i¥�¤�¶q¬�®t¥X¦q¬ §i¦q¡�ª�©A¬�¨$¤�¡�£A¬�¡
ªO®�¡�¢v¡�¢�¦�¹�¬�¦UÉ�ËKõ +�ºmïLõ�º

 s¡�®�¤�¹X©A¤�¤(®�¥i´�¦�¡�¢�£A¡v¡�¢i¦�¹�¬�©A±/®t°�¦L¬�¤v¡�¢�¦L­�¤�¦q´t±�¦q¤
£J¬�¦�¤�©A­�¦qªO¢�£A¡!¢�®t¦q¬�£A¬�¶q¢�®t¶q£A´t´�·�©J¬�³A£A§�®t¿q¦L°�º�ÅX©A¬�®t§�½
¤�¡�£J§i¶q¦J¸K¡�¢�¦q¬�¦�­�£A·Ê¥:¦�´t©A§�³d½G°i®�¤�¡�£A§�¶L¦�£J§i° ´�©�¶q£A´P½
£J¶L¶q¦q¤(¤p¹i¬�©+±�®�°i¦q¬�¤qº�ÀO¢�¦�¤�²i¥�¤�¶L¬�®�¥X¦q¬�®�¤|°�®t¬�¦q¶q¡�´t·�¶q©A§�½
§�¦q¶L¡H¦L°K¡�©z¡H¢i¦�´�©/¶L£A´P½G£A¶L¶q¦q¤�¤�¹i¬�©J±�®t°�¦q¬q¸/¥�²i¡O­�£A·�£A´t¤�©
¢�£A±A¦�£�¤�¦L¬�±/®t¶q¦�¬�¦L´�£A¡�®t©J§i¤�¢�®t¹�ªO®�¡�¢�©A§�¦�©A¬�­�©J¬�¦
´�©A§�³d½G°i®�¤(¡�£J§i¶q¦�¹i¬�©J±�®t°�¦q¬�¤�¡�©�ªO¢�®t¶q¢v¡�¢�¦�´t©/¶q£A´È½G£A¶q¶L¦q¤�¤
¹�¬�©A±/®t°�¦L¬p®t¤�¶q©A§�§i¦q¶q¡�¦q°)º� s§3¡�¢�®t¤�¶q£A¤(¦J¸"¡H¢i¦!£A°�°�¬�¦L¤�¤
¹�¬�¦_ÉiËE¶q©A²i´�°�¥:¦8«�©A¬�­�¦q°�£J¤|¤�¢�©dªO§v£J¥X©A±A¦J¸:©A¬�¶q©A²�´t°
®�§i¶q´t²�°�¦

ö-ïAï�½

¥X©A¡�¢�¡H¢i¦!´�©A§i³+½s°�®t¤�¡�£A§�¶q¦!£A§�°�´t©/¶q£A´È½G£A¶q¶q¦q¤(¤

ñ



prefix

= 29.12

prefix

= 29.17

This number

assigned by

provider 29

This number assigned

by top-level authority

48.32
14.91

subscriber = 12 subscriber = 17

provider networks

subscriber networks

. . .

32
91

provider = 29
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