
���������
	�����
�������	��������������
��� �!	��"��#$�%�"��&��
' &(�)��&�#+*��
�,����
.-/��01���2�"�3&4�5�763
�&(�,�8�"�9#:	

;�<>=�?A@CBEDFBG<IH><J=K?
L2M�NON�P2QRNOSUTVQRWOX
YZX�W[MKT\X3M�SUT\]_^�MAXa`
bVcUc�deMKfgQRXa`hMAfiQRM�j�P�kVM�TIlhM
dm`hW[QnM�opNOSUW[T\fKqhr�sutAcUvVcwb
xZyhz|{h}V~h�w�\�\zZ�G{��a�UyG�

� <J�:;��U���U@C?�?
L2M�NON/P2QnN�SwTCQnW�X�YZX3WOM�TJX3M
SwT\]�^�MKXa`
bVcVc(deMKfgQRXa`\MKfgQnM�j�P�kUMKTCl\M
dm`hW�QRM�o,N�SwWOT\fKqhr�sutKcVvUcUb
xZ�U�>�U}V{I{h�w�\�\zZ�G{��a�wyG�

��<J���9<>���VH/�
YIW[NOW�X3�UT9�%jaSw�h`hW�X�f���TJXw�,���UY¡ V¢�£� C¤|v
¥ chtVt¦r��>YI`h�UjRM�NOWOThM
L�NOkZ]§�
�9�UlhTCQaSwWOT�¨¦W[MK©
q>ª2P¬«wbCcwbV­
~hyU®I®Z¯C°h�\z|±²���a�UyG�

³�´%µU¶Z·h¸�¹>¶

deMºSUT\SwNO»I¼�MºX3jRW�QRWOXKSwNON[»½QR`hM¾lJfgMº�w¿�X�NOSVfnfnW[ÀJX�Sw£
QRW[�VT_SVX�X3l\jRSVX3»4Qn�ÁX3�VÂ4�JSwjRM%X�NOSVfnfnW�ÀJM�jafp�VT¡T\SwQnlZ£
jaSwN\]\S|QRS(fgM�QRfKqV�hjR�|kIWO]hW[ThÃ�S
Qn`h�Vjn�VlhÃU`ÁWOTCkVMKfgQnWOÃVSw£
QRW[�VTÄl\fnW[ThÃeÅ�Æ
ª�SwT\SUN[»ZfnWOfKqÇfgQRSUT\]hSUjR]ÈÂÉSUXa`\W[ThM
NOMKSUjnThWOThÃÊSUN[ÃV�UjRW�QR`hÂÉf�qËSUT\]�fgQRSwTJ]hSwja]�ÌJMKT\Xa`Z£
ÂÉSwjRÍ�]hSwQRSFfgM�QRfK�Ç^�`\M2jRMKfnlhN[QRfÇjaSwW�fgM�fgMKjnWO�UlJfÇX��UTZ£
X�M�jRT\f/SwÌ>�UlhQ§Qn`hM,lJfgM,�U¿hSUX�X�lhjaSUX3»�¿Î�Vj�X��UÂÁ�\SwjRWOThÃ
X�NOSVfnfnW�ÀJM�jafpSwTJ]E]ZjaSG©ºWOTCQn�(ÏClhMAfiQRW[�VTÉQn`\M%X��UT\X�N[lZ£
fnW[�VT\f�Qn`\SwQÁXKSwT¾ÌJM9]ZjaSG©�TË¿ÎjR�UÂÐfnl\Xa`¾fgQnl\]hW[MAf��
��T4Qn`\M�X3�Ul\jRfnM��w¿\QR`hM��hjRMKfnM�TCQRSwQnWO�UT/qU©�M�]ZMAfnX�jnWOÌJM
SUT\]Ë]ZM�ÂÁ�VT\fiQRjRSwQnME©�`JS|Q(©2MEÌ>M�NOW[MKkUMÉQR�1ÌJM¡Qn`hM
�hjR�U�>M�j%l\fnM��U¿�Å�Æ
ª½SwTJSwNO»IfnW�f�¿Î�Uj
X��UÂÁ�\SwjaS|QRW[kVM
fgQnl\]hW[MAf�W[T�ÂÉSUXa`\W[ThMFNOMKSUjnThWOThÃÁjRMKfnMKSwjaXa`/�Çd�M�SUjg£
ÃVlhM�QR`\S|Q�QR`hWOf�ÂÁM�Qn`h�Z]Z�VN[�VÃU»ÁWOf2�hjRM3¿ÎMKjRSUÌhNOM¦Ì>�wQR`
¿Î�Vj�ÂÁSUÍIW[ThÃÁ�hjaSUX3QnW�X�SUN²Xa`\�UW�X3MKf�SUT\]¡¿Î�Uj�]ZjaSG©�W[T\Ã
fRX3WOM�TCQnW[ÀJX
X��UT\X�N[l\fnWO�UT\fK�

Ñ ÒVÓ!ÔÖÕ�×ÙØÛÚ½ÜeÔÖÒh×ÙÓ

YIlhÌJfiQaSwTCQnW�SwN¦jnMAfgMASwjaXa`¾`\SVfEÌ>M�MKTÝ]ZM�kV�wQRMK]ºQn�ÄQn`hMe]ZM�kVM�N[£
�U�\Â4MKTCQÁSUT\]ÙSUT\SwNO»ZfgW�f(�U¿%SUN[ÃV�UjRW�QR`hÂÉf�¿Î�Vj�Ìhl\W[N�]ZWOThÃËX3N�SUfg£
fnW�À\MKjRfKq"SwT\]ËS9T\MKX3MAfnfRSwjR»1�\SUjgQ��w¿�Qn`hW�f�jnMAfgMASwjaXa`�WOTIkU�UNOkUMAf
X3�VÂÁ�\SwjRW[T\Ã4WOT\]ZlJX8QnWO�UT1SUN[ÃV�UjRW�QR`hÂÉf��2PÞX3�VÂÁÂ4�VT�Â4M�Qn`h�Z]I£
�UNO�UÃV»!¿Î�UjÄfnl\Xa`ßMKkGSUN[lJS|QnWO�UTJf�W�feQn�!�>M�jn¿Î�UjRÂàfiQaS|QRWOfgQnW�X�SUN
X3�VÂÁ�\SwjRWOfn�UTJf��U¿�Qn`hMÛSVX�X3l\jRSVX3WOMKfÈ�w¿�NOMKSwjRThMA]�X�NOSVfnfnW[À\M�jaf
�UT¬fnlhW[QnMKfÖ�w¿ÁÌJMKT\Xa`hÂÉSwjRÍá]\S|QRSmfnM3Qaf��âÆ¦lhj1�hl\jn�>�VfnMËWOf
Th�UQ�Qn��ÏClhMKfgQnWO�UT1Qn`hMÁfiQaS|QRWOfgQnW�X�SUN�QRMKfgQRf4ãåä¦W[M�QgQnMKjnW�Xa`/q�tA«U«U \æ
YZSUN[¼KÌJMKjnÃJq2tA«U«I¤wçRq�ÌhlZQ4Qn��ÏVl\MKfgQnWO�UTËQR`hM¡l\fnM¡�U¿�SUXKX3lhjaSUX�»
MKfgQnWOÂÉS|QRW[�VTÖW[QRfnM�N[¿i��deMÁÌJMKN[WOM�kVM�QR`\S|Q�fnW[TJX3M�Qn`hW�fFWOfF�VThM4�w¿
Qn`\M��hjRWOÂÁSUjn»�fRX3WOM�TCQnW[ÀJX�Â4M�Qn`h�Z]Z�VN[�VÃUWOMKf��w¿p�Vlhj�ÀJM�N�]§q²W�QFWOf

è>éÄê�ëCëZì8ê3í�îðïÛñ"ò�ó8ôgõiõ�öK÷�ø|ùKúÖóüû_ýOþCõ_ÿ�÷ ûný õiõnøCýOþ��gøCý õnògø��Ký ÷Îó�ø����
� óKøaû8õnòiõnøIônõËóKø	�
�Gôgþ|÷�øhõ��²õ
�KògøC÷Oøwù����
��� ������������� ê��Uî���éAï �
�! �#"�$�$�%'&

WOÂ4�>�UjnQRSUTCQ%QR`\S|Q
©2M ã SUf
S�fRX3WOM�TCQnW[ÀJXÁX3�VÂÁÂ(lhThW[Qi» ç X�SUfgQ
S
X3jRW[QnW�X�SwN§MK»UMFlh�>�UT�W[QK�
^�`hM�Qi©���ÂÁ�VfgQ%jRMKSVfg�VT\SwÌhNOM)(il\fgQnW[ÀJX�SwQnWO�UT\f¦¿Î�VjFX��UÂÁ�\SUjnWOThÃ
SUXKX3lhjaSUX�W[MAf��VT1T\S|QRlhjaSwN"]hS|QaS¡fnM3QRf%jRMKÏClhWOjnM(M�ÂÁ�hWOjnW�X�SUN�kVM�jn£
W[ÀJX�SwQnWO�UT/� d�MeSwjRÃUlhM9QR`\S|Q�SË�\SUjgQRWOX�lhNOSUjE¿Î�VjnÂ �w¿(Å�Æ
ª
SwTJSwNO»IfnW�f¡W�f�Qn`hMÈ�hjR�U�>M�j_ÂÁM3Qn`\�I]h�UNO�UÃU»ºQR�¾�hjR�|kIWO]hM�fnl\Xa`
kUMKjnW[ÀJXKS|QnWO�UT���deMÉQn`\M�TË�hjR�|kIWO]ZMES9Qn`h�Vjn�VlhÃU`ÈSwT\SUN[»ZfnWOf��w¿
X3N�SUfRfnW�À\MKj��>M�jn¿Î�UjRÂÉSwT\X�M�l\fgWOThÃ%fiQaSwT\]hSUjR]FÂÉSVXa`hW[T\M,N[MASwjRThWOThÃ
SwNOÃU�VjnW[Qn`\ÂÁf�SwT\](fiQaSwT\]hSUjR]FÌ>M�TJXa`hÂÉSwjRÍ%]hSwQRS¦fgM�QRfK��^�`hM�jnM�£
fnlhN�Qaf�jaSwW�fgMFfgMKjnWO�UlJf2X��UT\X�M�jRT\f�SwÌ>�UlZQ�QR`hM
l\fnMF�w¿�SUX�X�lhjaSUX3»Vq
Ì>�wQn`�¿Î�Vj��hjaSUX3QnW�X�SwN/X��UÂÁ�\SUjnW�fg�VT\f�SwT\]_¿Î�Vj�]ZjaSG©�W[T\ÃÁfRX3WOM�Th£
QnW[ÀJX�X��UT\X�N[lJfgWO�UT\fKqhMKkUM�T�©�`hMKT9�hjRMK]ZW�X8QRW[kVM
�JMKjg¿Î�VjnÂÉSwTJX3MFWOf
Qn`\M
�UThNO»¡X3�VT\X3MKjnT��
^�`hM�X��UTCQnjRW[Ì\lZQnWO�UTÁ�w¿>Qn`\WOf��JSw�>M�j,W�f"Qi©2�w£ ¿Î�UN�]§��deM�SwTJSwNO»C¼KM
X3jRW[QnW�X�SwNONO»ÄS�X��UÂÁÂÁ�UT�SUfRfglhÂÁ�ZQRW[�VTÙ�U¿¦ÂÉSUXa`hWOThM_N[MASwjRThWOThÃ
jRMKfnMKSwjaXa`/q3�\jn�|kIW�]ZM�W[TJfgWOÃU`CQRf/W[TCQn��W[QRf�Sw�h�\N[W�X�SUÌhW[NOW[Qi»UqGSwT\]F]ZW�fi£
X3lJfnf�Qn`hM2WOÂ4�\N[W�X�SwQnWO�UT\fK����T(Qn`hM2�hjR�IX�MKfRf�qG©2M�]ZMAfnX�jnWOÌ>Mp©�`\SwQ
©2M�ÌJMKN[WOM�kVM
Qn��ÌJM�SEfgl\�JMKjnWO�Uj¦Â4M�Qn`h�Z]Z�VN[�VÃU»¡¿Î�Uj�QR`hM(MKk|SwN[£
l\SwQnWO�UTÙ�U¿¦WOT\]Zl\X3QnWO�UT�SwNOÃU�VjnW[Qn`hÂÉf4�UT¾T\S|QRlhjaSwN�]hS|QaS�fnM3Qaf��
P�N[Qn`\�UlhÃV`�Å�Æ
ª!SwT\SUN[»ZfnWOf¦X3MKjgQaSwWOThN[»�W�f%Th�wQFThM�©
q>¿Î�Vj%ÂÉSw£
Xa`hWOThM2N[MASwjRThW[T\Ã¦jRMKfnMKSUjRXa`
W[Q,fg`h�VlhN�]�Ì>M�SU�h�hNOW[MA]�WOT4S¦�hjRW[TJX3W[£
�hNOMK]
ÂÉSUThThM�j�ÃUMKSUjnMA]¦Qn��QR`hM�fn�JMAX3W[ÀJX,X��UT\X�N[l\fnWO�UT\f�ÂÁSVXa`hWOThM
NOMKSwjRThWOThÃ�jRMKfnMKSUjRXa`hMKjRfÇ©2�UlhN�]ÁNOW[ÍVM�Qn��]ZjRSG©
�ÇdeM�`h�V�JM�Qn`\SwQ
Qn`\WOf2©2�UjRÍ4ÂÉSUÍUMKf2fnW[ÃVThW�À>X�SwTCQ2�hjn�VÃUjRMKfRf�QR�|©2SUjR]4QR`\S|Q�ÃU�CSwN �

* +2Ú-,�ÔÖÒ/.�0ÛÒVÓ21 ³ ÜÄÜÈÚmÕ ³ Ü30
ÜÄ×�465 ³ Õ�Ò7,�×ÙÓ8,

deM2X��UT\fnWO]hM�j�WOT\]ZlJX8QnWO�UT��hjR�UÌhNOM�ÂÉf§¿Î�Vj�©�`\WOXa`
QR`hM2W[TCQnMKTCQÇWOT
Sw�\�hN[»IWOThÃ4ÂÁSVXa`hWOThM�NOMKSUjnThWOThÃÁSwNOÃU�VjnW[Qn`hÂÉfpWOf2QR��Ìhl\W[N�]É¿ÎjR�UÂ
Qn`\M9M:9ZWOfgQnWOThÃË]hSwQRSeS�ÂÁ�Z]ZMKN ã S	;=<?>A@�@�B CED=F ç Qn`\SwQÉ©�W[NON�Ì>M
l\fnMK]¡Qn�ÉX3N�SUfRfnW�¿Î»E�\jnMKkCWO�UlJfgNO»ÉlhT\fnM�MKT_M=9hSwÂÁ�hNOMKfK�ÇdeMFN[WOÂÁW�Q
�Ul\jRfnM�NOkUMAf�QR���hjnMA]ZW�X8QnWOkUMÁ�>M�jn¿Î�UjRÂÉSwT\X�M�Gm©�`hWOXa`�WOf
X�N[MASwjRN[»
Qn`\M�WOTCQnM�TCQ��w¿(ÂÁ�CfiQ�SUX�X�lhjaSUX3»C£üÌ\SUfnMK]ºÂÉSUXa`\W[ThM�N[MASwjRThWOThÃ
fgQnl\]ZWOMKfHGÛSwT\]¾]Z�ÖTh�UQÁX��UT\fnW�]ZM�j4WOfRfnlhMKf4fglJXa`ÙSUf4X3�VÂ4�\jnM�£
`hMKT\fgWOÌhWON[W[Qi»�SUT\]_X3�UÂÁ�hlhQRS|QRW[�VT\SwN§�>M�jn¿Î�UjRÂÉSwT\X�MU�



deMESUfRfglhÂÁMÁQR`\S|Q
QR`hMÁQnjRlhME]ZW�fiQRjnWOÌhlZQRW[�VTÈ�w¿�M:9hSwÂÁ�hNOMKf%QR�
©�`hW�Xa`mQn`\MeX�NOSVfnfnW�ÀJM�jE©�WON[NFÌ>M�SU�h�hNOW[MA]mWOf�Th�UQ�ÍITh�|©�TÛWOT
SU]hkGSUT\X3MV�m^��ÈÂÉSwÍVM�SUT¾WOTZ¿Î�VjnÂÁMK]ºXa`h�VWOX�MUqp�>M�jn¿Î�UjRÂÉSwT\X�M
Â(lJfiQÄÌ>MÛMKfgQnWOÂÉS|QRMK]�l\fnW[T\Ã½Qn`hMÛ]hSwQRS¬SGk|SwWON�SwÌhNOMU�à^�`\M
]ZW?I>MKjnMKTCQEÂ4M�Qn`h�Z]Z�VN[�VÃUWOMKf4¿Î�Vj¡SwjRjnWOkIW[T\ÃeSwQÉQn`hMAfgM1MAfiQRW[ÂÉSw£
QnWO�UTJf�`\SGkUMeÌJMKM�T¬]ZMAfnX�jnWOÌJMA]ÝMKNOfnM�©�`\M�jRM ãKJ �U`\SGkIW q(tA«U«MLhæ
ä¦W[M�QgQnMKjnW�Xa`/q%tK«V«U  ç �mL2»Ë¿åSUjKq�Qn`hM�ÂÁ�VfgQEX3�VÂ4ÂÁ�VThN[»Ùl\fgMA]
�>M�jn¿Î�UjRÂÁSUT\X3MFÂÁM3QRjnW�X%WOf�X3N�SUfRfgW[ÀJX�SwQnWO�UT_SUX�X�lhjaSUX3»V�
dm`I»9fg`h�VlhN�]1©2M�X�SUjnM�SwÌ>�UlZQFX3�UÂÁ�\SUjnW�fn�UT\f��w¿pSUXKX3lhjaSUX�W[MAf
�UTÖÌJMKT\Xa`hÂÉSwjRÍ_]\S|QRS�fgM�QRf�NÙ^�`\M��UjRM3QRWOXKSwNON[»Vq\�|kVM�j�QR`hM(l\ThW�£
kUMKjRfnM%�w¿�WOT\]ZlJX8QnWO�UT9SUN[ÃV�UjRW�QR`hÂÉfpTh�ÉSUN[ÃV�UjRW�QR`hÂ ©�W[NON/Ì>M
fglZ£
�>M�jRW[�Vj9�UT½SwNON��J�CfnfnWOÌhN[MÈWOT\]Zl\X3QnWO�UT½�hjR�UÌhNOM�ÂÉfÄãåd��VN[�>M�jnQKq
tK«V«wbJæ\YZXa`\SOI²M�jAq/tA«U«wbIçR�2^�`\M
QRSVX3W[Q�jnMASUfn�UT�¿Î�Uj�X��UÂÁ�\SUjnWOThÃ
X3N�SUfRfnW�À\MKjRf��UT1TJS|Qnl\jRSUNÇ]hSwQRS�fgM�QRf¦WOf¦Qn`JS|Q%Qn`hMAfgM4]hS|QaS¡fnM3QRf
jRM��hjRMKfnM�TCQ��hjR�UÌhNOM�ÂÉf"QR`\S|Q�fn»ZfiQRM�ÂÉf�ÂÁWOÃU`CQ,¿åSUX�M�W[TÁQR`hM�jRMKSUN
©2�UjRNO]§qZSUT\]ÉQR`\S|Q�fnlh�JMKjnWO�Uj2�>M�jn¿Î�UjRÂÁSUT\X3M¦�UT�Qn`hMAfgM%Ì>M�T\Xa`Z£
ÂÉSwjRÍZf�ÂÉSG»�QnjaSwTJfgN�S|QRM�QR�(fnlh�JMKjnWO�Ujp�JMKjg¿Î�VjnÂÉSwTJX3M��UTÉ�UQn`hMKj
jRMKSwN[£ü©��VjnN�]�QRSUfnÍZf��È^��1Qn`\WOf4M�TJ]§q�Qn`\M¡À\MKNO]Ä`\SUf4SwÂÉSUfRfnMK]
SwT9SV]ZÂÁW[jaSwÌhNOM�X3�VN[NOMKX3QnWO�UT��w¿�]hSwQRSEfnM3Qaf�¿Îjn�VÂ SÁ©�W�]ZM�k|SwjRW[£
M3Qi»(�w¿§X3N�SUfRfgW[À\M�j�SU�h�hNOWOXKS|QnWO�UTJf ã �9M�jR¼�SwT\]4�9lhjR�h`I»UqJtK«V«U  ç �
ª��Ul\TVQRN[MAfnf%jRMKfnMKSUjRXa`9jRMKfnlhN[QRf%`\SGkUM�ÌJMKM�Te�hlhÌhNOW�fg`hMA]ÖÌJSUfnMK]
�UTÁX3�VÂÁ�\SwjRWOfn�UTJf��U¿>X3N�SUfRfnW�À\MKj�SUX�X�lhjaSUX3»F�|kVM�j�Qn`hMAfgM�Ì>M�T\Xa`Z£
ÂÉSwjRÍ9]hS|QaS�fnM3Qaf��
deM4SUjnÃVlhM�QR`\S|Q
X3�VÂÁ�\SwjRW[T\Ã�SUXKX3lhjaSUX�W[MAf
�UTm�VlhjEÌ>M�T\Xa`\ÂÁSUjnÍº]hS|QaSËfgM�QRf�fnSG»ZfÉNOW�QnQnNOMUq�W[¿(SwTI»CQn`hWOThÃJq
SwÌ>�UlhQ�X3N�SUfRfgW[À\M�j��>M�jn¿Î�UjRÂÉSwT\X�M¦�VT_jRMKSUN�£ü©2�UjRNO]ÁQaSUfnÍZf��
P�XKX3lhjaSUX�»ÉÂÉSO9ZW[ÂÁWO¼KSwQnWO�UT_WOf�Th�UQ�SwT�Sw�h�hjR�U�\jnW�S|QRM¦ÃV�VSwN>¿Î�Vj
ÂÉSwTI»1�U¿�QR`hMÉjnMASwN[£ ©2�UjRN�]�QRSVfgÍZf%¿ÎjR�UÂ�©�`hW�Xa`È�Ulhj
TJS|Qnl\jRSUN
]hSwQRSÉfnM3QRf�©�MKjnM%QRSUÍUMKT/�2ª�N�SUfRfgW[ÀJX�SwQnWO�UT�SUXKX3lhjaSUX�»ESUfRfglhÂÁMAf
MKÏCl\SUNUÂÁW�fnX�NOSVfnfnW�À>X�S|QRW[�VT
X3�VfgQRf ã ¿Î�Uj�¿åSwN�fgMp�J�CfgW[QnWOkUMpSUT\]%¿åSwN�fnM
ThMKÃVS|QRW[kVM
M�jRjn�VjRf ç ��^�`hW�f%SUfRfglhÂÁ�ZQRW[�VT9WOf¦�hjR�UÌhNOM�ÂÉSwQnW�Xwq\Ì>M3£
X�SUl\fnMÉ¿Î�Uj�Â4�CfiQ�jnMASwN[£ ©2�UjRNO]e�hjR�UÌ\N[MKÂÁf��UThM¡Qi»C�>M¡�U¿�X3N�SUfg£
fnW�ÀJXKS|QRW[�VT9M�jRjn�Vj�WOf¦Â(lJXa`9Â4�VjnM(M:9Z�JMKT\fnW[kVM
Qn`\SUTÖSwT\�wQn`\M�jA�
^�`hW�f2¿åSUX3Q�W�f�©2M�NON²]h�IX�lhÂÁM�TCQnMA]§qh�hjRWOÂÁSUjnWONO»ÉW[T_�wQR`hM�j2À\MKNO]hf
ã fgQRSwQnW�fiQRWOXKf�qJÂÁMK]ZW�X�SUN�]ZW�SwÃUT\�VfnWOfKqh�\SwQgQnMKjnT�jRMKX��UÃUT\W�QRW[�VT_SUT\]
]ZMAX3W�fgWO�UTmQR`hM��Vjn» ç � P�f_SwTÝM:9hSwÂÁ�hNOMUq�X��UT\fnWO]hM�j_ÂÁSVXa`hWOThM
NOMKSwjRThWOThÃ�¿Î�Vjp¿ÎjaSwlJ]E]ZM3QRMKX3QnWO�UT/qI©�`hMKjnM¦Qn`hMFX3�CfiQ2�w¿�ÂÁW�fnfnWOThÃ
SFX�SVfgM2�w¿>¿ÎjRSUl\]�WOf�ÏClhW[QnM�]ZW?I>MKjnMKTCQ�¿Îjn�VÂ¬Qn`hM�X��VfgQ"�U¿²S�¿åSwN�fnM
SwN�SwjRÂ�ãKP\SG©�X3M3QnQ�SwT\]_o,jR�|kU�CfiQAqJtA«U«C¤Uça�
P�XKX3lhjaSUX�»ÛÂÉSO9ZWOÂ4WO¼KSwQnWO�UT½SwN�fg��SUfRfnlhÂÁMKf_Qn`JS|Q9Qn`\MÄX3N�SUfRf
]ZW�fiQRjnWOÌhlZQRW[�VT ã X3N�SUfRf��hjRWO�Ujaf ç W�f�ÍITh�|©�T4¿Î�Uj�QR`hM�QRSUjnÃVM3Q,M�TIkIW[£
jR�UThÂÁM�TCQA�Ç¢�TZ¿Î�UjnQnlhTJS|QnMKN[»VqC¿Î�Ujp�VlhjpÌ>M�TJXa`hÂÉSwjRÍ4]hSwQRS�fnM3Qaf�q
©2M¡�w¿ QRM�TÙ]h�ÖTh�UQ�ÍITh�|©�©�`hM3QR`hM�j�Qn`\M�M=9IW�fgQnWOThÃÖ]ZW�fiQRjnWOÌhlZ£
QnWO�UTÉW�f�QR`hM�T\SwQnlhjaSwNJ]ZWOfgQnjRWOÌhlZQnWO�UT�qV�Vj�©�`hM3QR`hM�j�W�Qp`JSUf,Ì>M�MKT
fgQnjaS|QnW[À\MA]§�Ç^�`\M�W[jRW�fp]hSwQRS
fnM3Q�`JSUf�M=9ZSVX8QRN[»QLwc
WOT\fgQRSwTJX3MKf,�w¿
MKSVXa`¾X�NOSVfnfK�º^�`\M�fn�hNOWOX�M�(ilhT\X8QRW[�VTº]\S|QRSÈfnM3Q ã ä%r�P ç `\SVf
LwcSR ]Z�VTh�Uj1fnW�QRMKfKq ¥ LMR:SUXKX3M��hQn�Uj9fnW�QRMKf1SUT\] ¥ LMR Th�UTh£
Ì>�UlhT\]\SwjR»efnW�QRMKfKq"M�kUMKTÈQn`h�VlhÃU`ÄQn`hM�T\S|QRlhjRSUN�X�NOSVfnf�]ZWOfgQnjRW[£
ÌhlZQRW[�VTÖW�f%kUM�jR»9fgÍVM�©2MK]UT�Th��ÂÁ�VjnM(Qn`\SUT�v/R �U¿�ä%r�P�SUX3£
QnlJSwNON[»_X3�Z]ZMKf2¿Î�Vj�`IlhÂÉSwT_ÃUM�T\MKf
ã YhSwW[QgQRSÉSUT\]_r�M�jRW q/tK«V«U VçR�
dmW[Qn`h�VlZQ�ÍCT\�|©�N[MA]ZÃUM¦�w¿/QR`hM%QRSwjRÃUM�Q2X�NOSVfnf2]ZW�fiQRjnWOÌhlZQRW[�VT¡©2M
X�SUThTh�UQ�M�kVM�T9X3N�SwWOÂÊQR`\S|Q%©�M�SwjRM
W[T\]hM�MK]�ÂÉS'9IWOÂÁW[¼KW[T\Ã¡SUX3£

X3l\jRSVX3»�¿Î�Uj�QR`hM¡�\jn�VÌhN[MKÂ7¿ÎjR�UÂ)©�`hW�Xa`ËQn`\M�]hSwQRS1fnM3Q4©2SVf
]ZjaSG©�T/�
�ü¿ËSUX�X�lhjaSUX3»�ÂÉSO9ZWOÂÁW[¼AS|QnWO�UT W�f�Th�wQÝSU�h�hjR�U�hjRWOSwQnMVq_©�`I»
©2�UlhN�]º©�M�l\fnM1SUXKX3lhjaSUX�»ÄMKfgQnWOÂÉS|QnMAf4Qn�ÄX��UÂÁ�\SwjRM�W[TJ]Zl\X8£
QnWO�UT9SUN[ÃV�UjRW�QR`hÂÉf��VT_Qn`hMAfgM�]hSwQRSÁfnM3QRf�NWV�M�jRM�SwjRMF©�`\S|Q�©2M
Ì>M�NOW[MKkUM%Qn�ÉÌ>MFQn`hMFQi©2�ÁÌJMAfiQ�XKSwT\]hWO]hSwQnMX(il\fgQnW[ÀJX�SwQnWO�UT\fK�

tU��^�`hMY;=<?>O@Z@�B CXD:F¦©�W�QR`�QR`hM�`hWOÃU`hMAfiQpSVX�X�lhjRSVX3»FÂÉSG»�kUMKjn»
©2M�NON\Ì>M�QR`hM¦X�NOSVfnfnW�ÀJM�j�QR`\S|QpÂÁWOThWOÂ4WO¼�MAf�X��VfgQKqC�\SwjnQnW�X3lh£
N�SwjRN[»¾©�`hM�T�QR`hM�X�NOSVfnfnW[À\M�j�[ f4QRjRSV]ZM��\IÝÌ>M3Qi©2M�M�T�QRjnl\M
�>�VfnW�QRW[kVMm�hjRMK]ZW�X8QRW[�VT\fÄSwTJ]ß¿åSUNOfnMÛ�>�VfnW�QRW[kVMKfÄXKSwT�Ì>M
QRlhThMK]/�Äª��VT\fnWO]ZMKj�SÖN[MASwjRThMK]ËÂÁ�Z]ZMKNpQR`\S|QÁ�hjR�I]hl\X3MAf
�hjR�UÌJSwÌhWON[W[Qi»FMKfgQnWOÂÉS|QnMAf�æGQR`hMKfnM�X�SwT(ÌJM�X3�VÂ(ÌhWOThMK](©�W�QR`
�hjRWO�Uj"�hjR�UÌ\SUÌhW[NOW[QnWOMKf"SwT\]4X3�CfiQ"MKfgQnWOÂÉS|QRMKfÇ¿Î�Uj�]ZMAX3W�fgWO�UTh£
SUT\SwNO»CQnW�X,X3N�SUfRfgW[ÀJXKS|QnWO�UTJf��/�ü¿ZQR`hMpÂÁ�Z]ZMKNV`\SVf/`hWOÃU`�X3N�SUfg£
fnW�À>X�S|QRW[�VT�SVX�X3l\jRSVX3»4ÌJMAX�SwlJfgM%W�Q��hjR�Z]Zl\X�MKf2kUMKjn»ÁÃU�I�Z]
�hjR�UÌJSwÌhWON[W[Qi»
MKfgQnWOÂÉS|QRMKfKq|W�Q�©�WON[NhSUNOfn��`\SGkVM�NO�|©ÙX��VfgQ�¿Î�Vj
SUTC»EQRSwjRÃUM�Q�fnX�M�T\SUjnWO�\�
¥ ��^�`hM]B_^a`Obc;=d�Bfe'^g>O< h/eOF�B_djiSk Qn`JS|QÐ�hjR�Z]Zl\X3MAf Qn`\M
`hWOÃU`\MKfgQßSUX�X�lhjaSUX3»�X�NOSVfnfnW[À\M�jaf½ÂÉSG»7SwN�fg���hjR�Z]Zl\X�M
ÂÁWOThW[Â�lhÂ4£üX��VfgQ�X3N�SUfRfnW�À\MKjRf"ÌI»(QnjaSwWOThW[T\Ã
W�Q�]hWlI²M�jRM�TCQnNO»U�
P\�Uj
M:9hSUÂ4�\N[MVq�L2jnMKW[ÂÉSUT�M�Q
SUN � ã tK«V wb ç fnlhÃUÃVMKfgQFQn`\SwQ
SUN�QRM�jRW[ThÃ½QR`hMÝX�NOSVfnfË]ZW�fgQnjRW[ÌhlhQnWO�UT ©�WON[N�ÌJMÛM=I>MAX8QRW[kVM
¿Î�Vj�ÌhlhWON�]ZW[T\Ã�X3�CfiQn£üfnM�TJfgW[QnWOkUM�]ZMAX3W�fgWO�UT�QRjnMKMKf ã fnM�M(SUNOfn�
�UQn`hMKj_©2�UjRÍº�UTáX��VfgQg£�fgMKT\fnW�QRW[kVM�X3N�SUfRfnW�ÀJXKS|QRW[�VT ã ^�lhjn£
ThMK»Uq/tA«U«VvVç ç �

^��_X�jnW[QnW�X3WO¼�M�Qn`hMÁ�hjaSUX3QnW�X3M4�w¿�X3�UÂÁ�\SUjnWOThÃ�ÂÁSVXa`hWOThM�NOMKSUjnTh£
WOThÃ�SUN[ÃV�UjRW�QR`hÂÉf
Ì\SUfnMK]È�VTÙSUXKX3lhjaSUX�»Uq�W�QÁWOf(Th�wQÁfgl7mÉX�W[MKTCQ
ÂÁM�jRM�NO»(QR�(�>�UWOTCQp�UlZQ�Qn`\SwQ2SVX�X3l\jRSVX3»(W�f,T\�wQpQR`hM�ÂÁM�QnjRWOX�ÌI»
©�`hW�Xa`ÙjRMKSUN�£ü©��VjnN�]Ë�>M�jn¿Î�UjRÂÉSwT\X�M¡©�WON[N�Ì>M�Â4MASUfnlhjRMK]§�Ë��TZ£
fgQnMKSV]§q²W�QFW�f�ThMAX3MAfnfRSwjR»¡QR��SUT\SwNO»I¼�M(©�`\M3Qn`\M�j¦Qn`hMAfgMÁX�SUT\]ZW[£
]hSwQnMX(il\fgQnW[ÀJX�SwQnWO�UT\f�SUjnMF©2M�NON²¿Î�UlhTJ]ZMK]§�

n ³ Õpo:Ôrq�o3,)os+�Ú-,�Ô�ÒM.ÁÒhÜ ³ Ô�ÒZ×ÙÓ8,
Õpo ³ ,¦×ÄÓ ³	t!u owv

deM(À\jafgQF]ZW�fRX3l\fRfFS¡X3�VÂÁÂ4�VThNO»1X3W[QnMK]�fg�>MKX�WOSUN�X�SUfnM(�U¿,Qn`\M
fnMKX3�VT\]x(il\fgQnW[ÀJX�SwQnWO�UT/q�SUjnÃVlhW[T\Ã�QR`\S|Q4W�Q4ÂÉSwÍUMAfFQn�I�1ÂÉSUTC»
lhTCQnMKT\SwÌ\N[M�SUfRfgl\Â4�hQnWO�UT\fK��deM�Qn`hMKTÙ�hjRMKfnM�TCQ4Qn`hM_jnMAfgl\N�Qaf
�w¿�SUTÄM�ÂÁ�hWOjnW�X�SUN�fgQnl\]h»ÖQR`\S|Q4N[MASU]hf(l\f
QR��X3�VT\X3NOl\]ZMEQn`\SwQ
Qn`\MKfnM)(il\fiQRW�À>X�S|QRW[�VT\f�SwjRM
ÏClhMKfgQnWO�UT\SUÌhNOMFSwQ�ÌJMAfiQA�

y{zf| }�~
�������
� ;�� ����~���~�� ��� �
D
������� �����

��TÉ�hjRW[TJX3WO�hN[MVqw¿Î�Vj,S%Qi©��U£üX�NOSVfnf"�hjR�UÌ\N[MKÂÞ�UThM�XKSwTÁjRM��hjR�U�>�Ujn£
QnWO�UT ã:� fiQRjRSwQnW[¿Î»S� ç Qn`\M4X�NOSVfnfnMKf�Ì\SUfnMK]9�VT9Qn`\M(QaSwjRÃUM3QFX3�CfiQaf
SwTJ]¡X3N�SUfRfp]hWOfgQnjRW[Ì\lZQnWO�UT/��Æ¦TJX3M�QR`hW�f�`JSUf2ÌJMKM�T_]Z�UThMVqIÂÁS'9I£
WOÂ4WO¼�WOThÃ(SVX�X�lhjRSVX3»
�VTÁQn`hM�QRjRSUT\fg¿Î�UjRÂ4MA]�]\S|QRS
X��UjRjnMAfg�>�UTJ]hf
Qn�FÂÁWOThW[ÂÁWO¼�WOThÃ
X3�CfiQaf��VT�QR`hM2QRSwjRÃUM�Q"]\S|QRS ã L�jRM�WOÂÉSwT�D:d�>O<?�Oq



tK«V wbIçR��¢�Th¿Î�UjnQnlhT\SwQnMKN[»VqKQR`hW�f�fgQnjaS|QnMKÃU»¦WOf�W[ÂÁ�hjaSUX3QnW�X�SwÌ\N[M"¿Î�Vj
X3�VT\]Zl\X3QnWOThÃ�MKÂ4�\W[jRWOXKSwNVjnMAfgMASwjaXa`¦Ì\SVfgMA]F�UT
�Vlhj�Ì>M�T\Xa`\ÂÁSUjnÍ
]hSwQRS1fnM3Qaf���PÇW[jafgQKq�Qn`hM¡QnjaSwT\fg¿Î�UjRÂÉS|QnWO�UTeW�f�k|SwNOWO]È�VThNO»Ö¿Î�Vj
Qi©2�w£�X3N�SUfRf��hjR�UÌhNOM�ÂÉfK��dm`hM�Qn`hMKj¦W[Q%XKSwT1Ì>M4SU�h�hjR�A9ZW[ÂÉS|QRMK]
M:I²MKX3QnWOkUMKN[»(¿Î�Uj,Â�lhN�QRWOX�NOSVfnf"�\jn�VÌhN[MKÂÉf"WOf,SUTÁ�U�>M�TÉÏClhMKfgQnWO�UT/�
YIMAX3�UTJ]§q�©2M�]Z�ÈTh�wQEÍITh�|©ÊSU�h�hjR�U�hjRW�S|QnM�X3�CfiQaf�¿Î�UjÁQn`\MKfnM
]hSwQRS1fnM3Qaf�SwT\]/q"SVf�Th�UQnMA]ÈÌC»�ÂÉSwTI»eSU�h�hNOW[MA]ÈjnMAfgMASwjaXa`hM�jaf
ã L2jaSU]ZNOM�»Vq
tK«V«C¤Iæ�ª2SwQnNOM3QnQKq�tA«U«MLhæpo,jR�|kU�CfiQESUT\]	P\SG©�X3M�QgQKq
tK«V«C¤ ç q"SVfnfnWOÃUThWOThÃ�Qn`\MKfnM¡X3�CfiQaf��hjRMKX�WOfnM�NO»ÖW�f�kIWOjgQRl\SwNON[»eWOÂ�£
�>�VfRfgWOÌhNOMU��^�`\W[ja]§q"SUf�]ZMAfnX�jnWOÌ>MK]ÈSwÌ>�|kUMVq�ÃUMKThM�jaSwNONO»1©�ME]h�
Th�UQ(ÍITh�|©ß©�`hM�Qn`hMKj�QR`hM¡X3N�SUfRf
]ZW�fiQRjnWOÌhlZQRW[�VTËW[TÄS�TJS|Qnl\jRSUN
]hSwQRSÁfgM�Q�WOf2QR`hM � QRjnl\M���QRSUjnÃVM3Q�X3N�SUfRf�]ZWOfgQnjRWOÌhlZQnWO�UT��
L2MKXKSwl\fnM(�U¿pQn`\MKfnM�lhTJX3M�jnQRSUW[TCQRW[MAf¦©2MÁX�SwT\Th�wQ
X3N�SwWOÂ�Qn��Ì>M
SwÌ\N[MÈQR��QnjaSwT\fg¿Î�UjRÂ Qn`hMAfgM¾X3�VfgQg£üÂÁW[T\W[ÂÁWO¼KS|QRW[�VTá�\jn�VÌhN[MKÂÉf
WOTVQR�ÙSUXKX3lhjaSUX�»C£ ÂÉSO9ZWOÂÁW[¼AS|QnWO�UTº�hjR�UÌhNOM�ÂÉfK�¬�9�UjRM��|kVM�jAq�WOT
ÂÉSwTI»½X�SUfnMKf�fg�>MKX�W�¿Î»IWOThÃÛQaSwjRÃUM�Q�X3�VT\]ZW[QnWO�UT\fÖWOf�Th�wQ�(il\fiQ
kIW[jnQnlJSwNON[»½WOÂ4�>�VfRfnW[ÌhNOMUq4W[QeW�fÈSUX8QRl\SwNONO»!WOÂÁ�J�CfnfnWOÌhN[MV� Æ�¿ £
QnMKTÞWOT¬jnMASwN[£ ©2�UjRNO]!]Z�VÂÁSUW[TJf9Qn`\M�jRMÙSwjRMËTh� � QnjRlhM��ºQaSwjn£
ÃUM�QEX3�VfgQRfÁSUT\]ÙX�NOSVfnfÁ]ZW�fiQRjnWOÌhlZQRW[�VT/��^�`hMKfnM9Xa`\SwThÃVME¿ÎjR�UÂ
QnWOÂÁM�QR�
QnWOÂÁMUqC�hNOSVX3M�QR���hN�SUX�MUqVSUT\]ÉfnW�QRl\S|QRW[�VTÁQn�(fnW�QRl\S|QRW[�VT
ã PJSG©2X�M3QnQ�SUT\]�o,jR�|kU�CfiQAqJtA«U«C¤ ç �
^�`hMKjnM�¿Î�UjRMÉQn`hM_SwÌhWONOW�Qi»�Qn�ÖQnjaSwT\fg¿Î�UjRÂ)X��VfgQ(ÂÁW[T\W[ÂÁWO¼KS|QRW[�VT
WOTVQR�4SVX�X�lhjRSVX3»ÁÂÉSO9ZWOÂ4WO¼KSwQnWO�UT_]Z�IMKf2Th�wQAqZÌI»ÉW�QafgMKN�¿iqA(il\fgQnW[¿Î»
NOW[ÂÁW[QnWOThÃE�Ul\j�X3�UÂÁ�\SUjnW�fn�UT\f�Qn�EX�NOSVfnfnW[ÀJX�SwQnWO�UT�SUX�X�lhjaSUX3»É�VT
Qn`\M(ÃUWOkUMKTÖX3N�SUfRf�]hWOfgQnjRW[Ì\lZQnWO�UT/��V��|©2M�kVM�jAq\W[Q¦ÂÉSG»�Ì>M�Qn`\SwQ
X3�VÂÁ�\SwjRWOfn�UTJf�Ì\SVfgMA]1�UT�X3N�SUfRfgW[ÀJX�SwQnWO�UTÖSVX�X�lhjRSVX3»�SwjRM�lJfgM�£
¿ÎlhN"Ì>MKX�SUl\fnM�Qn`\M�»9SwjRM�WOT\]ZW�X�S|QRW[kVM(�U¿pSEÌhjR�VSV]ZM�j�T\�wQnWO�UTÖ�w¿
� Ì>M3QnQnMKjZ�4�>M�jn¿Î�UjRÂÁSUT\X3MV�

y{z�� ��� }�~���~ � ��  �  ¡~����6� � � � ��~ � � �3¢
� � �x� �  

deM1Th�|© W[TIkUMAfiQRW[ÃCS|QRM_©�`\M3Qn`\M�j¡SUTÛSwNOÃU�UjRW[Qn`hÂâQR`\S|Q�ÃUM�Th£
M�jaS|QRMKf¦`hWOÃU`Z£�SUXKX3lhjaSUX�»�X3N�SUfRfnW�À\MKjRf�WOf%ÃVM�ThMKjRSUN[NO»�Ì>M3QnQnMKj%Ì>M3£
X�SUl\fnM�W[QpSwN�fg�%�hjR�Z]Zl\X3MAfÇN[�|©�£�X3�CfiQ�X3N�SUfRfgW[À\MKjRf�¿Î�Uj"QR`hM2QRSwjRÃUM�Q
X3�CfiQ�fRX3MKT\SwjRWO�\�2dmW�QR`h�UlZQ�QRSwjRÃUM�Q�X3�CfiQ¦SUT\]�X3N�SUfRf�]ZW�fiQRjnWOÌhlZ£
QnWO�UT¾W[Th¿Î�UjRÂÁSwQnWO�UT/q"WOTÙ�VjR]ZMKj�QR��X3�VT\X3NOl\]ZM�Qn`JS|Q(QR`hM�X3N�SUfg£
fnW�À\MKj�©�W[Qn`1`hWOÃU`\M�j�SVX�X3l\jRSVX3»EW�f�Qn`\M�ÌJM�QgQRM�jFX3N�SUfRfgW[À\M�jAqZ�UT\M
Â(lJfiQFfg`h�|©!QR`\S|Q%W�QF�JMKjg¿Î�VjnÂÉf�ÌJM�QgQnMKj�¿Î�Vj%SUTI»�jRMKSVfg�VT\SwÌhNOM
SUfRfnlhÂÁ�ZQnWO�UT\fK�EdeMÉN[WOÂÁW�Q��Ulhj�WOTIkUMAfiQRW[ÃCS|QnWO�UTÖQn��Qi©2�w£�X3N�SUfRf
�hjR�UÌhNOM�ÂÉf�Ì>MKXKSwl\fnM%Qn`hM�SUT\SwNO»ZfgW�f2WOf�fgQnjaSwWOÃU`CQn¿Î�UjR©2SUjR]§�
^�`hMÁM�k|SUN[l\SwQnWO�UTÖ¿ÎjRSUÂ4MK©��VjnÍ�©2MÉXa`h�I�VfnM�W�f
Å�MKX�M�WOkUMKj�Æ¦�h£
M�jaS|QRW[T\Ãáª�`\SwjaSUX3QnM�jRW�fiQRWOX ã Å�Æ
ª ç SwT\SUN[»ZfnWOfÄã�£,ÃCSwT/qÉtA«C¤'Lhæ
YI©2M3Qaf¬SwT\])o,W�XaÍUM�QgQKqátK«V  ¥ æ9YI©2M3Qaf�qátK«U V VçaqºS�X3N�SUfRfgW�X
ÂÁM3QR`h�Z]Z�UNO�UÃV»Á¿Îjn�VÂufgWOÃUT\SUN§]ZM3QRMKX8QRW[�VT_Qn`hMK�UjR»ÁQn`\SwQ�W�f�Th�|©
X3�VÂÁÂ4�VT�WOT(ÂÁMK]ZW�X�SUNZ]ZWOSUÃUTh�CfgW�fpã L2MKXaÍ
SwT\]4YZXa`IlhN[Qn¼UqZtA«U VvVç
SwTJ]�`JSUfFjRMKX3MKTCQnNO»1ÌJMKÃUlhT�Qn�9Ì>MÉl\fnMK]eÂÁ�UjRMÁÃUM�T\M�jaSwNON[»9WOT
P�� ã L2jaSU]ZNOM�»Vq§tK«V«C¤IæZopjn�|kV�VfgQ�SwT\]�PJSG©2X�M3QgQAq§tK«V«C¤ ç �
deM�ÌhjRWOM:¤\»ËjRM�kIWOM�©ufn�UÂÁM¡�U¿�Qn`hM_Ì\SVfgW�X�f��w¿¦Å�Æ
ª�SUT\SwNO»C£
fnWOfK�p¥�¦¨§8@K©7>M;�D1]ZMKTh�wQRMKf�Qn`hM9X��C�VjR]hW[T\SwQnM�fg»ZfgQnMKÂâl\fgMA]
¿Î�Uj
kIW�fglJSwNOW[¼KW[ThÃ9X�NOSVfnfnW�ÀJM�jF�JMKjg¿Î�VjnÂÉSUT\X3MV�É��TÈÅ�Æ
ªÞfg�\SVX3MVq

Qi»I�hW�X�SwNONO»�QR`hMpQRjnl\M,�J�CfgW[QnWOkUM�jRSwQnMVq�ª�«ÁqKW�f��\N[�UQgQnMA]
�UTFQR`hM�s
SO9ZW�f�SUT\]FQn`\M,¿åSwN�fnMp�>�VfnW�QRW[kVM,jRSwQnMVqA¬­«ÁqGW�f��\N[�UQgQnMA]
�UTFQR`hMX®
SO9ZW�f��¯£pSUXa`
X�NOSVfnfnW�ÀJM�j/W�f/jRM��hjRMKfnM�TCQRMK]%ÌI»�QR`hM,�>�UWOTVQ�W[T(Å�Æ
ª
fn�\SUX�MFX��UjRjnMAfg�>�UTJ]ZW[T\Ã�Qn�ÁW[QRf ã ¬­«)°±ª²« ç �\SUW[jA�³Ph�Vj�Â4�Z]ZMKNOf
Qn`JS|Qp�hjR�Z]Zl\X�M�S
X3�VTVQRW[TIlh�Vl\f��VlZQn�hlhQ ã D��´h/�OqISUTÉMKfgQnWOÂÉS|QnM��w¿
Qn`\M¡�>�VfgQnM�jRWO�Uj
�hjR�UÌ\SUÌhWON[W[Qi»��U¿�SwTËWOT\fiQaSwT\X�M\[ f(X�NOSVfnf
ÂÁMKÂ�£
Ì>M�jafg`hWO� ç qJQR`hMKfnMÁfiQaS|QnW�fgQnW�X�f¦kGSUjn»�Qn�VÃUM�Qn`hMKj%SVf¦SEQn`hjRMKfn`h�UN�]
�UTáQn`\Me�VlZQn�\lZQ1WOf�k|SUjnWOMK]ÝÌJM�Qi©�MKM�T!W�Qaf�M:9IQnjRM�ÂÁMKfKqF©�W�QR`
MKSVXa`1QR`hjnMAfg`\�UN�]9k|SwNOlhM4]hM3À\ThWOThÃ9S_X3N�SUfRfgW[À\M�jA�
^�`hMÁjnMAfgl\N�Qn£
WOThÃ_X�lhjRkUMUq§XKSwNON[MA]9Qn`\MQ¥�¦¨§-;=b�F�µAD�q§WON[NOl\fgQnjaS|QnMAf¦Qn`hM4M�jRjn�Vj
QnjaSU]hM��'I§f4SGkGSUW[N�SwÌ\N[M�©�W�QR`ºS�ÃUWOkUMKTÄÂÁ�I]hM�N �ÙÅ�Æ
ª�X3lhjRkUMAf
]ZMAfnX�jnWOÌJM1Qn`hM��hjnMA]ZW�X8QnWOkUMÖÌJMK`\SGkIW[�Vj¡�w¿�SÄX�NOSVfnfnW[À\M�jwB_^¶`\D=·
©cD:^a`\D=^cdYeH¸�;=<?>A@�@�`OB�@�d�F�Bf¹=b�dKBfeO^7@�eOF�D:F�FZeOF�;ZeO@�df@8qpfn�1QR`hM�»
]ZMAX3�Ul\�hN[M�X�NOSVfnfnW�À>X�S|QRW[�VT(�>M�jn¿Î�UjRÂÉSwT\X�Mp¿ÎjR�UÂ¬QR`hMKfnM2¿åSUX3Qn�UjafK�
Ph�VjË�UlhjÈ�hl\jn�>�VfnMKfKqES½X3jRl\X3W�SwNÉTh�UQnWO�UT�WOfÈ©�`\M3Qn`\M�jË�UT\M
ÂÁ�Z]ZM�Na`\eOk�B_^¶>'dºD:@pWOT�Å�Æ
ª1fn�\SUX�MUqAÂÁMKSwT\W[ThÃ�Qn`\SwQ�SwNONU�UQn`hMKj
Å�Æ
ª�X3l\jnkVMKf�SwjRM�Ì>M�ThMAS|QR`_W[Q��Uj�MKÏCl\SUN>Qn�4W�QA�,P¬]Z�UÂÁWOT\S|Qn£
WOThÃÉÂÁ�I]hM�N ã D��´h/�OqJÂÁ�Z]ZMKN�r�LÝW[T�PÇW[ÃVlhjRM4tAS ç W�f�S|Q�NOMKSVfiQ�SVf
ÃU�I�Z]ESVf�SUN[N>�wQR`hM�j2ÂÁ�I]hM�N�f,¿Î�Vj2SUN[N>�J�CfnfnWOÌhN[MFX3�CfiQ�SwT\]¡X3N�SUfRf
]ZW�fiQRjnWOÌhlZQRW[�VT\fK�Ç^�`hMKjnM�¿Î�UjRMUqwW[¿/S
]Z�UÂÁWOT\S|QRW[T\Ã
Â4�Z]ZMKNhM:9ZW�fiQaf�q
W[QFXKSwT1Ì>M4X��UT\fnW�]ZM�jRMK]�QR�¡Ì>M(QR`hM � Ì>MKfgQZ�EÂÁ�Z]ZMKNÇWOT9QRM�jRÂÁf
�w¿>�hjRMK]ZW�X8QRW[kVM2�>M�jn¿Î�UjRÂÉSwT\X�MU�Ç�ü¿²SF]Z�VÂÁW[T\SwQnWOThÃFÂÁ�I]hM�Nh]Z�IMKf
Th�UQ(M:9ZW�fiQ ã SUf
WOT�PÇWOÃUlhjRM9t�Ì ç qÇQn`hMKTËTh�UThM¡�w¿�Qn`hM¡Â4�Z]ZMKNOf
jRM��hjRMKfnM�TCQnMA]�WOf¦Ì>MKfgQ¦lhT\]hM�jFSwNON�QaSwjRÃUM3Q%fnX�M�T\SUjnWO�VfKæ\WOTÖfnl\Xa`
X�SVfgMAf�q�Qn`hMKjnM¡M:9ZWOfgQ�fRX3MKT\SwjRW[�Cf%¿Î�Uj�©�`\WOXa`ÈQR`hMEÂÁ�Z]ZM�NpQn`\SwQ
ÂÉSO9ZWOÂ4WO¼�MAf�SUX�X�lhjaSUX3» ã �Uj�SwTI»É�wQR`hM�j�fnW[T\ÃUNOM3£üTCl\Â(Ì>M�j�ÂÁM3Qg£
jRWOX ç ]h�CMAf�Th�UQ�`JSGkUMFÂÁW[ThWOÂ(l\Â X3�CfiQA�
PÇW[ÃVlhjRM
t�fg`h�|©�f�QnMKfgQg£�fnM3Q�Å�Æ
ªÙX3lhjRkUMAf"�UTÁQi©2�
�w¿²Qn`hM¦¢%ª��
]Z�VÂÁSUW[TJfÁ¿Îjn�VÂ QR`hM�fgQnlJ]Z»º]hMKfRX3jRW[Ì>MK]�Ì>M�NO�|©
�¬r��wQRM9Qn`\M
� Ì\lhÂÁ�hW[T\MKfRf»�Ö�w¿�QR`hM_Å�Æ
ª�X�lhjnkVMKf�W[TpPÇW[ÃVlhjnM�t�Ì ã Qn`\MKfnM
©2M�jRM�Qi©2���U¿�QR`hMFNOSUjnÃVMKfgQ2]Z�VÂÁSUW[TJf�©�W[Qn`�Qn`\M
N[MASUfgQ2Ìhl\Â4�I»
Å�Æ
ª½X3l\jnkVMKf ç �
^�`hW�f¦Ì\lhÂÁ�hW[T\MKfRfFWOf¦Qi»I�hW�X�SwN"�U¿pW[TJ]Zl\X8QRW[�VT
fgQnl\]ZWOMKf(l\fnW[ThÃ1Å�Æ
ªßX3lhjRkUMAfFÃUMKThM�jaS|QRMK]Ö¿Îjn�VÂ S9`h�VNO]Z£ �VlZQ
QnMAfiQ(fnM3QA��P¦f
©�W�QR`ËSUX�X�lhjaSUX3»ÖMKfgQnWOÂÁSwQnMAfFÌ\SUfnMK]e�UTËS�fnW[TZ£
ÃUNOM�`\�UN�]I£ �VlZQ2fnM3QAqUQR`hMKfnMFÅ�Æ
ª¾X�lhjnkVMKfpÂÁSG»ÁÌ>M¦ÂÁW�fgNOMKSV]ZWOThÃ
Ì>MKX�SUl\fnM�©�M�XKSwThT\�wQ,QRM�NON\`h�|©ºÂ(l\Xa`É�U¿²Qn`hM¦�UÌ\fnM�jRkUMA](k|SwjRW[£
S|QRW[�VTÈWOf�]hlhMÁQn��QR`hME�\SUjgQRWOX�lhNOSUj%QnjaSwWOThW[T\ÃI�AQRMKfgQ
�\SwjnQnW[QnWO�UT/�
^�`Il\f§W[Q�W�f/]ZW?mEX3lhN[Q�QR��]ZjRSG©ÈfgQnjR�UThÃ�X3�VT\X3NOl\fnW[�VT\f/SUÌJ�VlZQ/Qn`\M
M:9Z�>MKX3QnMK]ÄÌJMK`\SGkIW[�Vj(�w¿�QR`hM_N[MASwjRThMK]ÈÂÁ�Z]ZM�N�fK�ÖdeM�©2�UlhN�]
NOW[ÍVM¦QR�EX3�VT\]Zl\X3Q�Å�Æ
ªÛSwT\SUN[»ZfnWOf�l\fnWOThÃÉX3jR�VfRfi£ük|SwNOWO]hSwQnWO�UT/�
L2jRSV]ZNOM�» ãitA«U«C¤Uç9�hjR�Z]Zl\X�MK]ÞÅ�Æ
ª X�lhjnkVMKfÖ¿Îjn�VÂ5tKc|£ ¿Î�UN�]
X3jR�VfRf�k|SwNOWO]\S|QnWO�UT�quÌhlZQ�QR`hM�» SwjRMâfgWOÂÁW[N�SwjRNO»$ÌhlhÂÁ�I»U�
L2jRSV]ZNOM�»�ÃVM�ThMKjRSwQnMK](Qn`\M�X3lhjRkUMAf"l\fgWOThÃ�S%QRMKXa`hThW�ÏClhM�ÍITh�|©�T
SUf)©7e�eO<�B_^Shw����T9�J�I�UNOWOThÃ\q\Qn`hM�¼ QR`9�J�VW[TCQaf�ÂÉSwÍIWOThÃÉlh�1MASUXa`
jaSG©�Å�Æ
ªßX3lhjRkUMESUjnMESGkVM�jaSwÃUMA]§�¡¢�TZ¿Î�UjnQnlhTJS|QnMKN[»VqÇSVf�]ZW�fi£
X3lJfnfnMK]ÖÌC»ÖYZ©�M�QRfFSwT\]�o,W�XaÍUM�QgQ ã tK«V  ¥ ç q§�J�I�VN[WOThÃ�SUfRfglhÂÁMAf
Qn`JS|QÇQn`hME¼ QR`(�>�UWOTCQRf�¿Îjn�VÂ½SUN[NVQn`\M�X3l\jnkVMKf�SUjnM2SUX3Qnl\SUN[NO»¦MAfiQRW�£
ÂÉS|QRW[ThÃ�QR`hMpfRSwÂÁM��>�UWOTVQ�W[T�Å�Æ
ªÖfg�\SVX3MVq�©�`hW�Xa`
WOf�]Z�UlhÌhQg¿ÎlhN
ÃUWOkUMKT4L2jaSU]ZNOM�»a[ f"ÂÁM3Qn`\�I]4�U¿>ÃVM�ThMKjRSwQnWOThÃ
X3lhjRkUMAf���½QPh�Vj,�Ul\j

¾H¿ ígê��MÀðìZÁÁê�Â±ÃwïCé�ÄÅÀðì��MÆKì��EÇHÈVîl�ÅÉ ê=ÂZÇ � ê�ïS�Áî´Çpîl��ïCé=ÇEÆKìRíHÊ�êKïVì



0
Ë

0.2 0.4 0.6 0.8 1Ì
False positivesÍ

0

0.2

0.4

0.6

0.8

1

T
ru

e 
p

o
si

ti
ve

s

Î
NB
Ï
MC4
Ð
Bagged−MC4
Ñ
IB1
IB3
IB5

Ò ê�Ó�ÔX�MÕMÀ´Ç

0
Ë

0.2 0.4 0.6 0.8 1Ì
False positivesÍ

0

0.2

0.4

0.6

0.8

1

T
ru

e 
p

o
si

ti
ve

s

Î
NB
Ï
MC4
Ð
Bagged−MC4
Ñ
IB1
IB3
IB5

Ò_Ö Ó³×Vê:Çiî�Ê�ê�ÆAì

P�WOÃUl\jnMÁt\T�Å�SG© ã lhTh£üSGkVM�jaSwÃUMA] ç Å�Æ
ªÛX3lhjRkUMAf2¿Îjn�VÂ Qi©��É¢Fª��2]hSwQRSUÌ\SUfnM%]h�UÂÉSwWOT\f

fgQnl\]Z»ÁW[Q2W�f�W[ÂÁ�>�UjnQRSwTCQ,QR�(`\SGkVM�S�ÃV�I�I]ÉSU�h�hjR�A9ZW[ÂÉS|QRW[�VTÁ�w¿
Qn`\M
M:9Z�JMAX8QRMK]�Å�Æ
ªmX3l\jnkVMU�
deM2ÃVM�ThMKjRSwQnM,jRMKfnlhN[QRf�¿ÎjR�UÂ tKcw£ ¿Î�VNO](X3jR�VfRfi£ük|SwNOWO]hSwQnWO�UTFl\fnW[T\Ã
S�]hWlI²M�jRM�TCQ"Â4M�Qn`h�Z]Z�VN[�VÃU»VqGXKSwNON[MA]�>OµOD=F»>=h\B_^/hU��Å�S|QR`hM�j�Qn`\SUT
l\fnW[T\Ã�Qn`\M¦SGkUMKjRSUÃUWOThÃ
�hjR�ZX3MK]hlhjnM�jnMAX3�UÂÁÂÁM�TJ]ZMK]ÁÌI»EYI©2M3QRf
SwTJ]Éo,W�XaÍUM3QnQKqC©�`hW�Xa`¡SUfRfgl\Â4MAf�Th�VjnÂÉSwN[£ ÀhQgQRMK]ÉÅ�Æ
ª¾X3lhjRkUMAf
WOT¡S�ÌhWOTh�VjnÂÉSwN>Å�Æ
ªÙfn�\SVX3MUqC©2M¦SGkUMKjRSUÃUM2Qn`\M¦Å�Æ
ª¾X3lhjRkUMAf
WOTËQn`hM¡¿Î�UNON[�|©�WOThÃ1ÂÉSUThThM�jA�WPh�Vj�ØC£ ¿Î�UN�]ËX3jR�VfRfg£ k|SwNOW�]hS|QRW[�VT/q
Qn`\MÈÅ�Æ
ª�X�lhjRkUM�¿Îjn�VÂ:MKSVXa`Ý�w¿(Qn`hMÙØÛ¿Î�UN�]hf�WOf�QRjnMAS|QnMA]
SUf�SÙ¿ÎlhT\X3QnWO�UT/q­Ú�ÛgqFfglJXa`ÛQn`JS|Q�ª²«ÝÜÞÚ�Û ã ¬­« ç � ^�`hWOf
W�f¡]Z�VThM1©�W[Qn`ÛNOW[T\MKSwj�W[TCQRM�jR�J�VNOSwQnWO�UT\fÉÌ>M3Qi©2M�MKTÛ�>�UWOTVQafEWOT
Å�Æ
ª)fg�JSUX3M�ß ã W[¿¡QR`hM�jRM¾SUjnMÙÂ(lhN[QnWO�hNOM¾�>�UWOTCQRf�©�W�QR`ÞQn`\M
fRSwÂÁMY¬­«ÁqJQn`hM��UThM�©�W[Qn`1Qn`hM�ÂÁS'9ZW[Â�lhÂàª�«ßW�f¦Xa`\�VfnM�T ç �
^�`hMeSGkUM�jaSwÃVMK]ºÅ�Æ
ªÊX�lhjRkUM1W�fEQR`hM1¿Îl\T\X8QRW[�VTâáÚ ã ¬­« ç Ü
ã�ä�å/æ ã Ú�Û ã ¬­« çgç ��^��Û�hNO�wQÈSGkUMKjRSUÃUMK]!Å�Æ
ª)X3lhjRkUMAf9©2M
fRSwÂÁ�hNOM¡¿ÎjR�UÂ áÚ�SwQ_tAcUcÖ�J�VW[TCQRfÁjRM�ÃVlhN�SwjRN[»Èfg�JSUX3MA]ÙSUN[�VThÃ
Qn`\M�¬­«%£�SO9ZW�f��¦d�M4X3�UÂÁ�hlhQnMÁX3�UThÀJ]ZM�TJX3M(WOTCQnMKjnk|SwN�f��U¿,Qn`\M
ÂÁMKSUT_�U¿¯ª²«ßl\fnW[ThÃÁQR`hM�X3�VÂÁÂ4�VT_SVfnfnlhÂÁ�ZQRW[�VT��U¿"SÁÌhWOTh�U£
ÂÁWOSUN/]ZW�fiQRjnWOÌhlZQRW[�VT/�

y{zçy � �   � ~����è~ � ���é� ��� � �� 
D
��� �
ê�}��ë� � � � ��~ � � �3¢�� � �x� �  ì�

deM�XKSwT�Th�|©ÙfgQRS|QRM��hjnMAX3W�fgMKN[»�S¦Ì\SVfgW�Xp`I»I�>�wQn`\MKfnWOf�Qn�FÌ>M�W[TZ£
kUMAfiQRW[ÃCS|QRMK]UTè¦)b�F�@�d
>O^a`\>OFZ`x<?D�>OF�^cB_^ShW>O< hMe'F�B_d_i�kY@�©¶F»e�`Obc;�D
`\e'k�B_^a>OdKB_^/h�kQe�`\D=<´@­¸:eOF3e'b�F�@�d
>O^¶`M>OF»`í¹�D:^a;Zi�kQ>'F»îÙ`\>'dº>

Çié¨ÈVîl�Å�ºÇHÕ/�\Á &Uï é:ÄÇì�ðGìRí � î´Ç,î���ëUíié Ö Àðì�Ê�ê:Çiî�ÂXÉ�é�íXÕM� &
ñ»ò é�ÇiìóÇHÈIê=ÇìÂ�À�ê��
��î´ôSÂaê=ÇiîðéAï�ëZìRí
É�é�íHÊ�êKï/ÂRì�êKïOÁ'ÄÅÈCìníiì2ê=À�éKï/Æ%ê

ÀðîðïCì���ìZÆ�Ê
ìaïOÇ)ÂRéAïCïVì�ÂZÇiîðï/Æ�ÇKÄÇé�õóö�÷ÄëZéAîðïOÇH�)Â8ê�ï Ö ì¦ê�Â±ÈCîðì�ðGì��
Ö ÁÉígêKï/�Vé�Ê­À´Á���ì�Àðì�Â»Çiî�ïMÆQÂ�À�ê��
��î´ô/Â8ê=ÇiîðéAïM� Ò ÄÇìaî�Æ�ÈOÇiì�� Ö ÁèÇHÈVì%îðïMø
ÇiìRíiëZé�À[ê:ÇiîðéAïÛëVíiéKëZéKí
ÇiîðéAïSÓQÉ[íié�Ê6ÇHÈCì�ÂZÀ[ê=�
��î´ôIìRíH���UìZôIïVîðï/ÆwÇHÈVì
ìaï/�VëZéAîðïOÇH� &

@=D:d�@8�9�ü¿�Qn`hW�f�`C»I�>�wQR`hMKfnWOf(WOf�QnjRlhM ã ÃUMKThM�jaSwNON[» ç q�©2MEÂÁW[ÃV`CQ
X3�VT\X3NOl\]ZM_QR`\S|QÁQn`\M�SUN[ÃV�UjRW�QR`hÂâ©�W[Qn`º`hW[ÃV`hM�jÉSVX�X3l\jRSVX3»ÈWOf
ÃUMKThM�jaSwNONO»_Ì>M3QnQnMKjKq/jRM�ÃCSwja]ZNOMKfRf��w¿�QRSUjnÃVM3Q
X3�VfgQRf%�Vj¦�hjRWO�Ujaf�� ù
�ü¿�Qn`\M¡`I»I�J�UQn`hMAfgW�f�W�f(T\�wQ(QRjnl\MUqÇQn`hMKTÙfnl\Xa`ÙS1X��UT\X�N[l\fnWO�UT
©�WON[N�`\SGkVM(QR��jnMKN[»9�VTeS�]ZW?I>MKjnMKTCQX(ilJfiQRW�ÀJXKS|QRW[�VT/��deMÉTh�|©
�hjR�|kIWO]ZM�SwT9M:9Z�>M�jRW[ÂÁMKTVQaSwNÇfiQRl\]Z»��w¿�QR`hWOf¦`I»I�J�UQn`hMAfgW�f�q>]ZM3£
fnW[ÃVThMK]_SUf2¿Î�VN[NO�|©�f��
PhjR�UÂ Qn`\M�¢%ª��
jRM��>�VfnW[Qn�UjR»Ö©2M¡Xa`h�CfgMÁQRM�TÙ]\S|QRSVfgM�QRf�Qn`\SwQ
X3�VTCQRSwWOThMA]ES|Q2N[MASUfgQ ¥ LUc
WOT\fiQaSwT\X�MKfKqIÌhlZQ2¿Î�Uj2©�`hWOXa`EQn`hMFSUX3£
X3l\jRSVX3»9¿Î�Vj(]ZMKX�WOfnWO�UTeQnjRM�MAf
©2SVfFN[MAfnf
Qn`\SUTÄ«MLMR ã Ì>MKX�SUl\fnM
Qn`\MÁÅ�Æ
ª½X�lhjRkUMKf%SwjRM�]hWlmEX3l\N�QFQn��jRMKSV]1S|QFkUMKjn»9`hWOÃU`eSUX3£
X3l\jRSVX3WOMKf ç �²P\�Uj�MASUXa`1]Z�VÂÉSwWOT/qJ©2M�WOT\]Zl\X�MK]1X�NOSVfnfnW[À\M�jaf�¿Î�Vj
Qn`\M�Â4WOTh�VjnW[Qi»�X�NOSVfnf ã ¿Î�UjpÅ��CSU]�©�M�Xa`\�VfnM�QR`hM�X3N�SUfRf,�%jaSUfRf ç �
deM¦fnM�NOMKX8QRMK]EfnM�kVM�jaSwNhWOT\]ZlJX3M�jaf�¿ÎjR�UÂ�ú�ûóü#ý¯ý ãfJ �V`\SGkIW¯D:d
>O<ç�Oq/tK«V«C¤ ç T�S4]ZMKX�WOfnWO�UTEQRjnMKM¦NOMKSUjnT\M�j ã ��ª�b ç qZr�SUW[kVM%L�SG»UMAf
©�W[Qn`Ù]ZW�fRX3jRM3QnWO¼KSwQnWO�UT ã r�L ç q³ØC£üThMKSUjnMAfiQ�ThMKW[ÃV`IÌJ�Vj�¿Î�Uj4fgMKkC£
M�jaSwN/Ø%kGSUN[l\MKf ã �iL�Ø ç q|SwTJ]
L2SUÃUÃVMK]I£���ª�b ã L2jRM�WOÂÉSwT/qCtK«V«Uv ç �
��ª�b�WOfFfnW[ÂÁWONOSUj�Qn�1ª�b\�´L9ã
þ¦lhWOThNOSUT/qÇtK«U«V­Vçaæ§�\jn�VÌ\SwÌhWONOWOfgQnW�X
�hjRMK]ZW�X8QRW[�VT\f�SwjRM%ÂÁSV]ZMFÌI»Él\fgWOThÃÉSQÿ�SU�hNOSVX3MFX3�VjnjRMKX3QnWO�UT¡SwQ
Qn`\M4NOMKSGkVMKfK�
r�LÞ]ZW�fRX3jRM3QnWO¼�MAf�QR`hMÉ]hS|QaS¡ÌJSUfnMK]9�VTÖM�TCQRjn�V�C»
ÂÁW[T\W[ÂÁWO¼KS|QRW[�VT1ã ä¦�Ul\ÃU`hMKjgQi»�D:dÅ>O<ç�Oq>tA«U«/LUçÇSwT\]4QR`hM�T¡ÌhlhWONO]hf
Qn`\M2r¦SwWOkUM3£�L�SG»UMAf²Â4�Z]ZMKN§ãåä¦�UÂÁW[T\ÃU�Vf�SwT\]�o�Sw¼K¼KSwT\W qCtK«V«C¤wçR�
�iL�ØÁkU�UQnMAf,QR`hM%X�N[�CfgMAfiQ)ØÉThMKW[ÃV`CÌ>�UjafKæVMASUXa`EThMKW[ÃV`IÌJ�VjpkU�UQnMAf
©�W[Qn`�S¡©�MKW[ÃV`CQ�MKÏCl\SUN�QR���VThM(�|kVM�j�W[QRfF]ZW�fiQaSwT\X�M�¿ÎjR�UÂ Qn`\M
QnMAfiQ�WOT\fgQRSUT\X3MV�
^�`hM�SGkUMKjRSUÃUMK]½Å�Æ
ª)X3l\jnkVMKfeSwjRM¾fn`h�|©�TÞWOT�PÇW[ÃVlhjRMKf ¥
SwTJ]Ù­h�íPh�UjWe'^c<��!eO^aD ã ¨�MK`hWOX�N[M ç �w¿�QR`hMKfnM�QnM�T�]Z�VÂÁSUW[TJf

� ï é�Ä"ì�ðGìní � ì�ðGìaï²ÇHÈCî���ÂaéAïMÂ�À�Õ/��îðéAï­ÈCê���ëVíié Ö Àðì�Ê­� & ÔóÂ�Â�ÕUígê�ÂZÁ
Âaé�Ê
ëIê�íiî���éKï/�¶Ê�ê�ÁX��ì�Àðì�ÂZÇ§ê�ïVéAïMø��Ué�Ê
îðïIê:Çiî�ïMÆ³Â�À�ê��
��î´ôIìní Ö ì�Â8ê=Õ/��ì
î´ÇFî��%îðï/�Vî��ºÇiîðï/Æ�ÕVî��
ÈIê Ö ÀðìÁê=Ç²ÇHÈCì(ëZéAîðïOÇ¦é�ÉEÂaé�Ê
ëCê�íiî���éAï��rÁ|ì»Ç%î´Ç
Ê�ê�Á Ö ì�Ê�ÕMÂ»È�Ä"é�íH��ì�ìZÀl��ì»ÄÅÈCìRíiì &



0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1

T
ru

e 
P

os
iti

ve�

False Positive

MC4
NB
IB1
IB3
IB5

Bag-MC4

Ò êAÓ���ìZÈCî�Â�Àðì

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1

T
ru

e 
P

os
iti

ve�

False Positive

MC4
NB
IB1
IB3
IB5

Bag-MC4

Ò_Ö Ó¯��ê�ðGìZÉ�é�íHÊ¨ø	� "

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1

T
ru

e 
P

os
iti

ve�

False Positive

MC4
NB
IB1
IB3
IB5

Bag-MC4

Ò Â:Ó�
 ò Ô

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1

T
ru

e 
P

os
iti

ve�

False Positive

MC4
NB
IB1
IB3
IB5

Bag-MC4

Ò �/Ó�ÔX�\Õ/À´Ç

PÇW[ÃVlhjnM ¥ TpYIÂÁ�C�UQn`hMA]�Å�Æ
ªÛX3lhjRkUMAf�¿Îjn�VÂÊ¢%ª���]hS|QaSwÌ\SVfgMF]Z�VÂÁSUW[TJf

©�SUf�QR`hM�jRM¦SUT¡SwÌJfg�VN[lZQRM¦]Z�VÂÁW[T\SwQn�VjK�Ç��TEÃUMKThM�jaSwN qCkUM�jR»�¿ÎM�©
�w¿�QR`hM¡tAcUcÉjRlhT\f�©�M��JMKjg¿Î�VjnÂÁMA] ã tKc¡]hS|QaS¡fnM3QRfKqÇtKcEX�jn�Cfnfg£
k|SwNOWO]\S|QnWO�UTF¿Î�VNO]\f�MASUXa` ç `JSU]
]Z�VÂ4WOT\SwQnWOThÃ¦X�NOSVfnfnW�ÀJM�jaf���YI�VÂÁM
X�SVfgMAf"SwjRM�kVM�jR»FX�N[�CfgMVq|¿Î�Uj"M=9ZSUÂÁ�hN[M�P�]hlhN�QpSUT\]�deSGkVM3¿Î�UjRÂ4£
¥ tV�,��T9�wQR`hM�j�XKSUfnMKf�SÉX�lhjnkVMFQn`\SwQ�]Z�UÂÁWOT\S|QRMKf�WOT9�UT\M�SwjRMKS
�w¿�Å�Æ
ªmfn�\SUX�MFWOf�]Z�VÂÁW[T\SwQnMA]�WOT9SwTh�UQn`hMKjK��^�`hMKjnM�¿Î�UjRMUqI©2M
X�SUTÉjnM�¿ÎlZQnM�Qn`hM%`I»I�J�UQn`hMAfgW�f�QR`\S|Q2�Ulhj2SwNOÃU�UjRW[Qn`hÂÉf��hjR�Z]Zl\X�M
ã fgQRSwQnW�fiQRWOXKSwNON[»�fgWOÃUThW[ÀJXKSwTCQnNO» ç ]h�UÂÁW[TJS|QnWOThÃÉX3N�SUfRfnW�À\MKjRfK�
^�`hW�f�]hjRSG©�f�W[TCQR�¦ÏClhMKfgQnWO�UT�X3N�SwWOÂÁf��w¿ � SwNOÃU�VjnW[Qn`\ÂáP¾WOfÇÌ>M3Qg£
QnMKj�Qn`\SUT_SUN[ÃV�UjRW�QR`hÂuL)�(ÌJSUfnMK]��UT�SVX�X�lhjRSVX3»EX��UÂÁ�\SwjRW�fg�VT/�
��TÈ�Uja]ZM�j%QR�1]ZjRSG©�fglJXa`eS9X��UT\X�N[l\fnWO�UTeW[TeQn`\MESwÌ\fnM�T\X�MÁ�w¿
QRSUjnÃVM3Q,X3�CfiQaf�SwT\]4X3N�SUfRf�]ZW�fiQRjnWOÌhlZQRW[�VT\fKqwQn`\M�Å�Æ
ªÄX3lhjRkUM2¿Î�Vj
SwNOÃU�VjnW[Qn`\ÂuPá©2�Ul\NO]�`\SGkUM¦Qn�ÁÌ>M
S4fnWOÃUThW[ÀJX�SUTCQ�]Z�VÂÁW[T\SwQn�Vj
�w¿"SwNOÃU�VjnW[Qn`hÂuL%�\^�`\WOf�`\SVf��UÌIkIW[�Vl\f2W[ÂÁ�hNOW�X�S|QRW[�VT\f2¿Î�Uj�ÂÉSw£
Xa`hWOThMFN[MASwjRThWOThÃÁjnMAfgMASwjaXa`/�

��TÙ�\jRSVX8QnW�X�SUN2fnW[Qnl\SwQnWO�UT\fKq��w¿ QRM�T¾S�©2MKSwÍVM�j4X3N�SwWOÂâWOf4fgl7m4£
X3WOM�TCQ�TÁP�N[ÃV�UjRW�QR`hÂ PuW�f�S9ÃV�I�I]ËXa`\�UW�X3MEÌ>MKXKSwl\fnM¡W[Q�W�f(SwQ
NOMKSUfgQ_SVfEÃV�C�Z]mSVf�P�N[ÃV�UjRW�QR`hÂ�L ã Bf�_D��Oq¦Qn`hMKW[j�SUXKX3lhjaSUX�W[MAf
SwjRM1Th�UQ_fnW[ÃVThW[ÀJX�SUTVQRN[»�]ZW?I>MKjnMKTCQ ç � �üQ_W�f_X3NOMKSwj¡Qn`\SwQ¡QR`hWOf
Qi»I�JM��w¿�X3�VT\X3NOl\fnW[�VTÄSwN�fg�9W�f�T\�wQ²(ilJfiQRW�À\MA]§�1��TÄÂÉSUTC»È]Z�U£
ÂÉSwWOT\fKq�X�lhjRkUMKfÉQn`\SwQ�SwjRM9fiQaS|QnW�fgQnW�X�SwNONO»ÙWOT\]ZW�fiQRW[ThÃVlhW�fg`\SUÌhNOM
¿ÎjR�UÂ ]h�UÂÁW[TJS|Qn�VjRfFWOTË�UT\MESwjRMKS_�w¿2Qn`hM�fg�\SVX3MÉSwjRMEfnW[ÃVThW�À\£
X�SUTCQnNO»e]Z�VÂÁW[T\SwQnMA]ËW[T¾SwTh�UQn`hMKjK�1�9�VjnMK�|kUMKjKq/WOTÄ�hjaSUX3QnW�X�SUN
fnW�QRl\S|QRW[�VT\f_Qi»I�hWOXKSwNON[»!X3�VÂ4�JSwjRWOfn�UT\f_SwjRMÈTh�wQ1ÂÉSV]ZMË©�W�QR`
Qn`\M4©2MKSUN�QR`��U¿2X�NOSVfnfnW�ÀJM�jaf¦©2MÁSwjRM4X��UT\fnWO]hM�jRW[ThÃJ���9�VjnM4�w¿ £
QnMKTÄ�UT\N[»ÈS�¿ÎM�© X�NOSVfnfnW�ÀJM�jaf�SwjRMEX3�VÂ4�JSwjRMK]§�Öª��UTJfgW�]ZM�jRWOThÃ
ÃUMKThM�jaSwN��\SwWOjR©�WOfnM(X3�VÂÁ�\SwjRWOfn�UTJf��w¿pSUN[ÃV�UjRW�QR`hÂÉf�qJQn`hMKjnM4SwjRM
ÂÉSwTI»�XKSUfnMKf�©�`\M�jRM�MKSUXa`ÁÂÁ�Z]ZM�NJW[TES��\SwWOj,W�fpX3NOMKSUjnNO»�Â�l\Xa`
Ì>M3QgQRM�j�Qn`\SUTFQn`hM,�UQn`hMKj/WOT�]ZWlI²M�jRM�TCQ�jRM�ÃVW[�VT\f²�w¿hÅ�Æ
ªÖfg�\SVX3MV�
^�`hW�f,X3NOMKSUjnNO»(]ZjaSG©�f"WOTVQR��ÏClhMKfgQnWO�UT�Qn`hM�l\fgM��U¿²fnWOThÃUNOM�TCl\Â�£
Ì>M�j2Â4M�QnjRWOXKf,¿Î�Vj��\jRSVX8QnW�X�SUNJSUN[ÃV�UjRW�QR`hÂ�X��UÂÁ�\SUjnW�fg�VT/qUl\ThN[MAfnf



Qn`\MKfnM�ÂÁM3QRjnW�X�f"SUjnM2Ì\SUfnMK](�UT��hjnMAX3W�fgMpQRSUjnÃVM3Q�X3�VfgQ�SwT\]�X3N�SUfRf
]ZW�fiQRjnWOÌhlZQRW[�VT�W[TZ¿Î�VjnÂÉSwQnWO�UT/�

y{z
� }�~
�   � ~
���è~ � � �2� �Y� � ��  � �
} � � � }���� � � � � � � �6� � � � ��~ � � �3¢
��� } }�ê ��� �¨ ì�

^�`hM�fnMKX3�VT\]²(il\fiQRW�À>X�S|QRW[�VT(¿Î�Vj�l\fnW[ThÃ
SVX�X3l\jRSVX3»%Qn�
X3�VÂÁ�\SwjRM
SwNOÃU�VjnW[Qn`\ÂÁf(WOf4fnlhÌZQnNO»Ë]ZW?I>MKjnMKTVQ�¿Îjn�VÂ)Qn`hM�À\jafiQA�eYI�>MKX�W�Àh£
X�SUN[NO»UqGW[QÇSUN[NO�|©�f²¿Î�Uj�Qn`\Mp�>�VfRfgWOÌhWON[W[Qi»¦�U¿\X3�IM�jaX3WOThÃ�SUN[ÃV�UjRW�QR`hÂÉf
Qn���hjR�I]hl\X3M4]ZWlI²M�jRM�TCQ%ÌJMK`\SGkIW[�VjRf�l\T\]ZM�jF]ZW?I>MKjnMKTCQFfRX3MKT\Swjn£
WO�Vf ã fnl\Xa`�SVf¦WOT�X��VfgQg£�fgMKT\fnW�QRW[kVM�N[MASwjRThWOThÃ ç �%�ü¿�Qn`hW�fFX�SUTÖÌ>M
]Z�VThM�©2M�NON qZSVX�X3l\jRSVX3»�X��UÂÁ�\SUjnW�fg�VT\fpSUjnMÅ(il\fiQRW�ÀJMK]�ÌC»ÉSUjnÃVlZ£
WOThÃFQn`\SwQ,¿Î�Uj�SFÃUWOkUM�TÉ]Z�VÂÉSwWOT/qwQR`hM�SwNOÃU�VjnW[Qn`hÂ ©�W�QR`É`hWOÃU`hMKj
SUXKX3lhjaSUX�»(©�WON[N>SwN�fg�(ÌJM�Qn`hM�SUN[ÃV�UjRW�QR`hÂ�©�W�QR`EN[�|©2M�j�X3�VfgQ,¿Î�Vj
SwNON§jRMKSUfn�UTJSwÌhNOM%X��VfgQRf�SUT\]�X�NOSVfnf�]hWOfgQnjRW[Ì\lZQnWO�UT\fK�
ª��UThÀ\jnÂÁWOThÃE�Vj�jRM3¿ÎlZQRW[ThÃ¡Qn`hW�fó(il\fiQRW�À>X�S|QRW[�VTÖX3�VÂÁ�hN[M�QnMKN[»_WOf
Ì>M�»U�VT\]%Qn`\MpfnX��U�>M,�w¿IQR`hWOf��\Sw�>M�jAqAÌJMAX�SwlJfgM,`\�|©eÌ>MKfgQ/QR��X3�U£
M�jaX3M
SUN[ÃV�UjRW�QR`hÂÉf2¿Î�Uj�]ZW?I>MKjnMKTCQ�M�TIkIW[jR�UThÂÁMKTVQaSwN/X��UT\]ZW[QnWO�UTJf
W�fpSwTÉ�V�JMKTEÏClhMKfgQnWO�UT/��£,kVM�T4Qn`\M¦fgQnjaSwWOÃU`CQg¿Î�Vjn©�Swja]�ÂÁM3QR`h�Z]
�w¿ÇfiQRjRSwQnW[¿Î»CWOThÃ4fnSUÂ4�\N[MAfp`\SVfpT\�wQ�ÌJMKM�T¡MKk|SwNOl\S|QRMK]EfRS|QRWOfg¿åSUX3£
Qn�VjnWONO»U�2d�M��hjn�V�J�CfgMFQR`\S|Q�Qn`hM(Å�Æ
ªÛ¿ÎjaSwÂÁM�©2�UjRÍE�UlhQnNOW[ThMA]
fn�
¿åSwjAqV©�W[Qn`_S
ÂÁW[T\�Uj2Â4�Z]ZW[ÀJXKS|QnWO�UT�qCXKSwTEÌ>M�l\fnMK]ÉQn�(MKk|SwN[£
l\SwQnM%Qn`hW�f�ÏClhMAfiQRW[�VT�SVf�©�MKN[N �
Ph�Vj2SUN[ÃV�UjRW�QR`hÂÉf�QR`\S|Q�ÂÉSG»4�\jn�Z]Zl\X�M%]hWlI²M�jRM�TCQ�ÂÁ�Z]ZMKNOf2lhTZ£
]ZMKjÖ]ZW?I>MKjnMKTVQeX3�VfgQÖSwTJ]¬X3N�SUfRf1]ZW�fiQRjnWOÌhlZQRW[�VT\f�q�Qn`hMÙÅ�Æ
ª
ÂÁM3QR`h�Z]Z�UNO�UÃV»¾SUf¡fiQaS|QnMA]ÛSwÌ>�|kUM�W�fETh�UQ�ÏClhW[QnM�SV]ZMKÏCl\SwQnMV�
deMEÂ(l\fgQ�Ì>M¡SUÌhN[MEQn�1MKkGSUN[lJS|QnMÁQR`hM¡�>M�jn¿Î�UjRÂÉSwT\X�MÉ�w¿�Qn`\M
>O< hMe'F�B_d_i�k�qhT\�wQ�SwT¡WOT\]ZWOkIWO]hl\SwN²ÂÁ�Z]ZM�N �³V��|©2M�kUMKjKqC�UT\M¦X�SUT
Xa`\SUjRSVX8QnMKjnWO¼�M�SUTFSUN[ÃV�UjRW�QR`hÂ�[ f/�JMKjg¿Î�VjnÂÉSwTJX3M"¿Î�Uj�Å�Æ
ªÖSwTJSwN[£
»ZfgW�f¦ÌC»9�\jn�Z]Zl\X�W[T\Ã�S¡X��UÂÁ�>�VfnW�QRM�X3l\jnkVM�¿Î�UjFS¡fnM3QF�w¿�ÃUM�Th£
M�jaS|QRMK]�ÂÁ�I]hM�N�f��2^�`hWOf�X�SwT�Ì>M�]Z�UT\M
l\fgWOThÃÉ�>�I�UNOW[ThÃJqh�Uj�ÌI»
l\fnW[T\Ã�QR`hM�X3�VTIkUM:9�`Cl\N[N/�U¿�QR`hM�Å�Æ
ªmX3l\jnkVMKf��hjR�Z]Zl\X3MA]¡ÌI»
Qn`\M1fgM�QÁ�U¿%ÂÁ�Z]ZMKNOfKq2SVfÉ]ZMKfRX3jRWOÌJMA]ÙWOTm]ZM3QaSwWON�ÌC»ºo,jR�|kU�CfiQ
SwTJ]
PJSG©2X�M3QgQ ã tK«V«C¤Iæ²tA«U«U  ç �
deM2XKSwT(T\�|©Ë¿Î�UjRÂ¬S�`I»I�J�UQn`hMAfgW�f�¿Î�UjÇ�Ulhj�fnMKX��UT\]
�>�wQRM�TCQnW�SwN
(il\fgQnW[ÀJX�SwQnWO�UT�T ¦)b�FW@�d
>O^¶`M>OF»`	<?D�>OF�^cB_^Sh >O< hMe'F�B_d_i�kY@x©¶FZeO·
`Obc;�DQ`\e'k�B_^a>OdKB_^/hQ¥�¦¨§	;=b�F�µOD�@ó¸:e'F�eOb�F­@�d
>O^a`\>OFZ`
¹�D=^¶;�iS·
kè>OF»î�`M>Od
>
@:D=d�@a�(ª��VTZÀ\jRÂ4WOThÃ¡Qn`hW�f�`I»I�>�wQn`\MKfnWOf%©2�UlhN�]9Ì>M
SwT�W[ÂÁ�>�UjnQRSUTVQ"fiQRM���W[T�(il\fgQnW[¿Î»CWOThÃ¦Qn`hM�X3�VÂÁÂ4�VT(�hjaSUX3QnW�X3M��w¿
WOÃUTh�VjnWOThÃ�QaSwjRÃUM�Q"X��VfgQRfÇSwT\]4X3N�SUfRf�]hWOfgQnjRW[Ì\lZQnWO�UT\f"WOT�X�NOSVfnfgÀ\MKj
X3�VÂÁ�\SwjRWOfn�UTJf��UTÉT\SwQnlhjaSwN>]hS|QaSh��¢�Th¿Î�UjnQnlhT\SwQnMKN[»VqV©2M�ÍITh�|©
�w¿"Th�ÉX3�VTZÀ\jRÂÁW[ThÃÁMKkCW�]ZMKT\X3MV�
Æ¦T�Qn`\M1�wQR`hM�j�`\SwT\]/q�QR`hM�jRM1W�f¡]ZW�fRX3�UThÀ\jnÂÁWOThÃËM�kIW�]ZM�TJX3MU�
PÇW[jafgQKqÁX3�UTJfgW�]ZM�j�Qn`\M¾jRMKfnlhN[QRf��hjnMAfgMKTCQnMK]ßSwÌ>�|kUMU� r�SUW[kVM
L�SG»UMAf(W�fÉjR�UÌhl\fgQÁ©�W�QR`ºjRMKfn�>MKX8QÁQR�ÈXa`JSwThÃVMKf4W[T�X3�CfiQaf
GmW[Q
©�WON[N%�hjR�I]hl\X3MÖQn`hMefnSUÂ4MeÅ�Æ
ªÊX�lhjRkUM1jRM�ÃCSwja]ZN[MAfnfE�w¿
Qn`\M
QRSUjnÃVM3Q�X��VfgQRf�SwT\]ÛX�NOSVfnf¡]ZWOfgQnjRWOÌhlZQnWO�UT���Phl\jgQR`hM�jRÂÁ�UjRMUq�W[Q
`\SVf�ÌJMKM�T¡fn`h�|©�T4Qn`JS|Q�]ZMAX3W�fgWO�UT4QRjnMKMKf,SUjnM�fnlhjR�hjnW�fnW[ThÃVN[»(jn�U£
Ìhl\fgQ¡W[¿FQn`hM1�\jn�VÌ\SwÌhWONOW�Qi»¾MKfgQnWOÂÁSwQnMAfESwjRM9ÃUMKThM�jaS|QRMK]º©�W�QR`
Qn`\M
ÿ�SU�hN�SUX3M¡MKfgQnWOÂÁSwQnM ã L2jRSV]I¿Î�Uja]	D:dY>'<?�Oq�tA«U«U  ç �Ö�ü¿�QR`hWOf

jRMKfnlhN�Q%`h�UN�]hf¦ÃUMKThM�jaSwNON[»VqhQR`hM(jRMKfnlhN[QRf¦W[T9QR`hM4�hjnMKkIW[�Vl\f�fnMKX3£
QnWO�UT�©2�UlhN�]_]ZWOfRX3�VTZÀ\jRÂ Qn`\M
�hjnMAfgMKTCQ�`I»I�>�wQn`\MKfnWOf�SVf�©�MKN[N �
YIMAX3�UTJ]§qVL2jaSU]ZNOM�»a[ f2ãgtK«V«C¤wç�jRMKfnlhN�Qaf"�hjR�|kCW�]ZM�]ZW�fnX��UTZÀJjnÂÁWOThÃ
M�kIW�]ZM�TJX3MU�ÁYI�>MKX3W[ÀJXKSwNON[»Vq/`hMÉfiQRl\]ZWOMK]efgW?9ÖjRMKSUN�£ü©��VjnN�]�ÂÁMK]I£
W�X�SwN�]hSwQRS�fnM3QRf ã ¿Î�UlhjF¿ÎjR�UÂ QR`hMÉ¢%ª��¦jnMK�J�CfgW[Qn�Vjn»9SwTJ]1Qi©2�
¿ÎjR�UÂÊ�UQn`hMKj�fn�UlhjaX3MAf ç �pL2jRSV]ZN[MK»¡�hNO�wQnQnMA]_Qn`hM�Å�Æ
ªÝX3lhjRkUMAf
�w¿�fgW?9�X�NOSVfnfnW�ÀJM�jFN[MASwjRThWOThÃ9SwNOÃU�UjRW[Qn`hÂÉfKq/X3�UTJfgW�fiQRW[T\Ã_�U¿pQi©2�
ThMKlhjRSUNIThM3Qaf�q|Qi©2�¦]hMKX3W�fnW[�VT�QnjRM�MAf"SwT\](Qi©��%fiQaS|QRWOfgQnW�X�SUNVQRMKXa`Z£
ThW�ÏClhMKfK�ÄL2jRSV]ZN[MK»Èl\fgMAfÁX3�UÂÁ�>�VfnW�QRM�Å�Æ
ª�X�lhjnkVMKf�¿Î�UjRÂ4MA]
ÌI»EQRjRSUW[ThWOThÃÁÂÁ�Z]ZM�N�f�]ZW?I>MKjnMKTCQnNO»E¿Î�Uj¦]ZWlI²M�jRM�TCQ�X��VfgQ�]ZWOfgQnjRW[£
ÌhlZQRW[�VT\fK�edeM¡`JSGkUM¡�\jnMKkCWO�UlJfgNO»eX�jnW[QnW�X3WO¼�MA]ÈQn`\M_]ZMAfgWOÃUTÙ�w¿
`hW�f�fgQnlJ]Z»Ö¿Î�Vj�QR`hM¡�hl\jn�>�VfnME�w¿�SUT\fn©�MKjnWOThÃ9�Ul\j(ÏClhMKfgQnWO�UT/�
V��|©2M�kVM�jAq�W�¿�Qn`hMejRMKfnlhN�Qaf�X�SwTÝÌJMejnMK�hNOWOXKS|QnMA]ÛlhTJ]ZM�j_Qn`\M
X3l\jnjRM�TCQpÂÁM3QR`h�Z]Z�UNO�UÃV»UqUQn`hMK»4©2�Ul\NO]ÁÂÉSwÍVM�S�fgQnjR�UThÃ(fgQRSwQnM�£
ÂÁM�TCQK���Ye'd²eO^¶D��U¿�Qn`hM4fgW?91]hS|QaS¡fnM3QRf�`\SU]ÖS¡]Z�VÂ4WOT\SwQnWOThÃ
X3N�SUfRfnW�À\MKjK��^�`hWOf�WOÂ4�\N[WOMKf�Qn`\SwQ�¿Î�Vj�MKSVXa`�]Z�UÂÉSUW[T
QR`hM�jRM,M=9IW�fgQ
]ZW�fj(i�VW[TCQpfnM3Qaf"�w¿§X3�UTJ]ZW�QRW[�VT\f"¿Î�Vj�©�`hWOXa`É]ZW?I²M�jRM�TCQ,W[TJ]Zl\X8QRW[�VT
SwNOÃU�VjnW[Qn`\ÂÁf�SUjnMF�hjRM3¿ÎMKjRSUÌhN[MV�

� Õpo�ÜÄ×�4�4�o�Ó!Ø ³ ÔÖÒh×ÙÓ8, ³ ÓáØ
u ÒM4ÐÒVÔ ³ Ô�ÒZ×ÙÓ8,

dm`hMKT ]ZMKfnW[ÃVThWOThÃ$X3�VÂÁ�\SwjaS|QRW[kVM fgQnlJ]ZW[MAf�q jnMAfgMASwjaXa`hM�jaf
fn`h�UlhN�]�Ì>MeX�N[MASwj¡SUÌJ�VlZQ¡QR`hM�X��UT\X�N[l\fnWO�UT\fÁQR`hM�»�©�SwTCQEQR�
Ì>MeSUÌhN[MÖQn�º]ZjRSG© ¿ÎjR�UÂ�Qn`\M�jRMKfnlhN[QRfK�ßdeM�`\SGkVMÖSwjRÃUl\MK]
Qn`JS|Q�X3�VÂ4�JSwjRWOfn�UT\fp�w¿�SUN[ÃV�UjRW�QR`hÂÉfpÌJSUfnMK]E�VT�SVX�X3l\jRSVX3»ÉSwjRM
lhT\fRS|QRWOfg¿åSUX3Qn�Vjn»_©�`hM�TÖQn`hMKjnM4W�f¦T\��]Z�VÂ4WOT\SwQnWOThÃ�X�NOSVfnfnW�ÀJM�jA�
V��|©2M�kVM�jAqh�hjRMKfnM�TCQnWOThÃÉQR`hM�XKSUfnM(SwÃCSwWOT\fgQ�Qn`hM�l\fnM��w¿pSVX�X3lh£
jaSUX3»ÖWOf
�VThNO»Ö�UT\MÉ�w¿��Ulhj
ÃV�VSUNOfK�EdeM¡SwN�fg��©�SwTCQ
Qn�1fn`h�|©
`h�|©m�hjRMKX�WOfnM�X��UÂÁ�\SwjRW�fg�VT\fpfgQnWON[N²X�SUTEÌ>M¦ÂÉSU]hMUqIM�kVM�TE©�`hMKT
Qn`\MFQRSwjRÃUM�Q�X3�VfgQ�SwT\]_X3N�SUfRf�]ZW�fiQRjnWOÌhlZQRW[�VT\f�SwjRMFTh�wQ�ÍITh�|©�T��
�ü¿�QR`hM�jRM_WOf4Th�È]Z�UÂÁWOT\S|QR�UjAqpX3�VT\X3NOl\fnW[�VT\f�Â(l\fgQÉÌJM9ÏCl\SwNOW[£
À\MA]§�Är��ÈfgWOThÃVN[M_TIlhÂ(Ì>M�j4ÂÁM3QnjRW�X�XKSwTÙÌ>M_l\fgMA]ËQR��ÂÉSwÍVM
kUMKjn»ÁfgQnjR�UThÃ4X3�UTJX3NOl\fgWO�UTJf,©�W[Qn`h�VlZQ�]h�UÂÉSwWOTZ£�fg�>MKX�W�ÀJX�W[Th¿Î�Ujn£
ÂÉS|QRW[�VT/�!V��|©2M�kUMKjKq"W[Q4W�f4�J�CfnfnWOÌhN[M¡Qn��N[�I�UÍËSwQ4jaSwThÃVMKf(�w¿
X3�CfiQaf(SUT\]ËX3N�SUfRf�]ZW�fiQRjnWOÌhlZQRW[�VT\f(¿Î�Uj�©�`hW�Xa`ÄMASUXa`ËX3N�SUfRfgW[À\MKj
]Z�VÂ4WOT\SwQnMKfK��^�`\M¡�hjR�UÌhNOM�ÂÉf��w¿�X��VfgQg£�fgMKT\fgW[QnWOkUM�X3N�SUfRfgW[ÀJX�Sw£
QnWO�UTeSwT\]�NOMKSwjRThWOThÃ¡©�W[Qn`ÈfnÍUM�©2MK]ÖX3N�SUfRf¦]ZW�fgQnjRW[ÌhlhQnWO�UT\fFX�SUT
Ì>M�SwT\SUN[»I¼�MA]¡�\jnMAX3W�fgMKN[»V�
£,kVM�TÄ©�W[Qn`\�UlZQÁÍITh�|©�N[MA]ZÃUM¡�w¿�QaSwjRÃUM3QÁX3�VT\]ZW[QnWO�UT\fKq,SÖ�\jnM�£
X3W�fnMUq�X��UT\X�WOfnMUqpjn�VÌhl\fgQÁfn�JMAX3W[ÀJX�SwQnWO�UTº�w¿FX3N�SUfRfgW[À\M�j4�>M�jn¿Î�Ujn£
ÂÉSwT\X�M�X�SUT4Ì>M�ÂÉSU]ZMV��P�f,]ZMAfnX�jnWOÌ>MK]4W[TE]hM3QRSUW[N\ÌC»4o,jR�|kU�CfiQ
SwTJ]xPJSG©2X�M3QnQ(ãgtA«U«C¤UçRqhQR`hM(fnN[�V�JMAf��w¿ÇQn`hM(N[WOThMKf�QRSwT\ÃUM�TCQ�QR�
Qn`\M�Å�Æ
ª X3�VTCkVM:9�`IlhN[NF]ZM�QnM�jRÂÁW[T\M1Qn`\MÖjaSwThÃVMKfE�U¿(X3�CfiQaf
SwTJ]ÖX3N�SUfRf%]ZWOfgQnjRWOÌhlZQnWO�UTJf%¿Î�Uj%©�`hWOXa`e�\SUjgQRWOX�lhNOSUj%X�NOSVfnfnW[À\M�jaf
ÂÁW[T\W[ÂÁWO¼�M(X��VfgQK�EP\�Uj�fn�JMAX3W[ÀJXFQaSwjRÃUM3Q�X��UT\]ZW[QnWO�UTJf�q\Qn`hM�X��Ujn£
jRMKfn�J�VT\]ZWOThÃÉfgNO�U�>M
WOf�Qn`hM�X��VfgQ�jaS|QRW[�4QRW[ÂÁMKf�Qn`hM�jRMKX�W[�\jn�ZX�SUN
�w¿�QR`hM�X�NOSVfnf(jRSwQnWO�\��Ph�Vj(�Ul\j
QnMKTÙ]Z�UÂÉSUW[T\fKq�Qn`hM��U�ZQRW[ÂÉSwN
X3N�SUfRfnW�À\MKjRf(¿Î�UjÉ]ZW?I²M�jRM�TCQÁQRSwjRÃUM�Q4X��UT\]ZW[QnWO�UTJf4SUjnM_ÃUWOkUMKTÙWOT
^ÇSwÌhNOM�tU��Ph�Vj
M:9hSwÂÁ�hNOMUq�W[TeQR`hMEÅ��VSV]�]h�UÂÉSwWOT ã fgMKM�PÇW[ÃU£



^ÇSwÌ\N[MÁt\TÅÿ��ZX�SwNONO»¡]Z�UÂÁWOT\S|QRW[T\ÃÁX�NOSVfnfnW[À\M�jaf�¿Î�Uj�QnMKT9¢%ª���]Z�UÂÉSwWOT\f
����������� � �!��"$#�%&���('�# �����)�!�(�+*,�+% ����������� � �!��"$#�%&���('�# �����)�!�(�+*,�+%
ÔE�MÕ/À´Ç - . ��/O& / �&0 ò ¿ 1 î�Ê�ê - . � . & .3240 ò ¿

- /'& / � � � "�& 2&0 ¿ ê�Æ�ÆAì��'ø � ÷�5 - . & .32 � . &�"�" 0 ¿ ê�Æ�ÆAì��'ø � ÷�5
- � "�& 2 �76 Ó ò ¿ - . &�"�"�� . & 8 .&0 ò ¿

¿ íiì8ê=�ºÇ - . � . & 89/ 0 ò ¿ - . & 8 . � . & % �:0 ¿ ê�Æ�ÆAì��'ø � ÷�5
Â8ê�ï/ÂaìRí - . & 89/O� . & ; 0  ¿ 8 - . & % � �a"�&�":8 0 ò ¿

- . & ;'�a"�& 8 5<0  ¿ ; - "�&�":8'� 5 & /�$ 0 ¿ ê�Æ�ÆAì��'ø � ÷�5
- "�& 8 5 � � & 8�% 0  ¿ 8 - 5 & /�$'�76 Ó ò ¿
- � & 8�%'�76 Ó ¿ ê�Æ�ÆAì��'ø � ÷�5 ×Vê:ÇiîlÊ�ê=ÆAì - . � . & . ; 0 ò ¿

÷ìõ>= - . � . & . 8 0 ¿ ê�Æ�ÆAì��'ø � ÷�5 - . & . ;O� . & �3�:0 ¿ ê�Æ�ÆAì��'ø � ÷�5
- . & . 8'� . & .32&0 ò ¿ - . & �3� � � & 23.&0  ¿ ;
- . & .32 � � & .32&0 ¿ ê�Æ�ÆAì��'ø � ÷�5 - � & 23. ��8\&�"�" 0  ¿ 8
- � & .32 �76 Ó ò ¿ - 8\&�"�"��7/'& ; 540  ¿ ;

? ìRíHÊ�ê�ï - . � . & � " 0 ò ¿ - /'& ; 5 ��8\"�&l" 5<0  ¿ 8
- . & � "�� . & 5 / 0 ¿ ê�Æ�ÆAì��'ø � ÷�5 - 8\"�&�" 5 � 6 Ó ¿ ê�Æ�ÆAì��'ø � ÷�5
- . & 5 /O��8\& . % 0 ò ¿ �9ê�ðGìZÉOéKíHÊ - . � . & � ; 0 ò ¿
- 8\& . %'�76 Ó  ¿ ; � " - . & � ;O� 5 & ;'" 0 ¿ ê�Æ�ÆAì��'ø � ÷�5

õ�éAê�� - . � . & 8�% 0 ò ¿ - 5 & ;'"�� 2 &�" �:0  ¿ ;
Ò ? ígê=�
�±Ó - . & 8�%'�76 Ó ¿ ê�Æ�ÆAì��'ø � ÷�5 - 2 &�" � �76 Ó ¿ ê�Æ�ÆAì��'ø � ÷�5

 ò Ô - . �¶"�& .3240 ò ¿ ��ì�ÈCî�Â�Àðì - . ��6 Ó ¿ ê�Æ�ÆAì��'ø � ÷�5

- "�& .32 �76 Ó ¿ ê�Æ�ÆAì��'ø � ÷�5

lhjRM4­�SUT\]�^ÇSwÌ\N[M_t ç q�r�SUW[kVM4L�SG»UMAf�W�f%Qn`\M4Ì>MKfgQ�X3N�SUfRfgW[À\MKj
¿Î�Uj�SwTI»4QRSUjnÃVM3Q�X3�UTJ]ZW�QRW[�VT\f2X3�UjRjRMKfn�J�VT\]ZWOThÃFQn�ÁS(fnN[�V�JM%NOMKfRf
Qn`JSwT1c�@ ­U \q\SwTJ]9L2SUÃUÃVMK]I£���ª�bÁWOf�ÌJMAfiQ�¿Î�Uj�fnN[�V�JMAf�ÃVjnMAS|QnMKj
Qn`JSwTÝc7@ ­V h�½^�`hM�»��>M�jn¿Î�UjRÂ MAÏVlJSwNON[»¾©�MKN[N%S|Q_c7@ ­V h�½deM
SU]hÂ4W[Q4Qn`\SwQ�QR`hWOfÁW�f�Th�wQÉSUf4M�NOM�ÃCSwTCQ4SVf�S�fgWOThÃVN[M�£ TIlhÂ�ÌJMKj
X3�VÂÁ�\SwjRWOfn�UT�qUÌhlZQ�©2M�Ì>M�NOW[MKkUM�W[QpQR��Ì>M�Â�l\Xa`EÂÁ�UjRM�lJfgM�¿ÎlhN q
Ì>�wQn`_¿Î�Vj�jnMAfgMASwjaXa`�SwTJ]¡WOT��hjRSVX8QRWOX�MU�
��TËfgl\Â4ÂÉSUjn»Vq�W[¿�S9]h�UÂÁW[TJS|QnWOThÃ1X�NOSVfnfnW�ÀJM�j�]Z�IMKf�Th�wQ�M=9IW�fgQ
SwTJ]¡X3�CfiQ�SwT\]�X3N�SUfRf�]ZWOfgQnjRWOÌhlZQnWO�UT�W[Th¿Î�UjRÂÁSwQnWO�UTEW�f2lhT\SGk|SwWON[£
SwÌ\N[MVq�Th�1fgQnjR�UThÃ9fgQRSwQnM�ÂÁMKTVQ(SUÌJ�VlZQ�X�NOSVfnfnW�ÀJM�j
fgl\�JMKjnWO�UjRW�Qi»
X�SUT¾Ì>M�ÂÉSU]ZMV�íV��|©2M�kVM�jAq,�UT\M�ÂÁWOÃU`CQÉÌJM1SUÌhN[M�Qn�ÈÂÉSwÍVM
�hjRMKX�WOfnM�fgQRS|QRM�ÂÁM�TCQafp�U¿�fglh�>M�jRWO�UjRW�Qi»(¿Î�Uj�fg�>MKX�W�ÀJX�jnMKÃUWO�UT\f,�w¿
Å�Æ
ª!fg�JSUX3MV��P\�Uj%M:9hSwÂÁ�hNOMUq²W[¿�SwNON"»U�Vl1ÍITh�|©½WOf¦Qn`JS|Q%¿ÎM�©
¿åSwN�fnM��>�VfnW�QRW[kVM¦MKjnjR�Ujaf,X�SUTEÌ>M�QR�UNOM�jaS|QnMA]§qI»U�VlÉÂÁSG»ÁÌ>M%SUÌhNOM
Qn��ÀJT\]ËS_�\SwjnQnW�X3lhN�Swj�SUN[ÃV�UjRW�QR`hÂ QR`\S|Q(W�f�fnlh�>M�jRW[�Vj�S|Q
Qn`\M
� ¿åSUj�N[M�¿ QZ�4MK]hÃUMF�w¿�Å�Æ
ªmfn�\SUX�MU�
deM¦NOW[ÂÁW[QnMA]¡�Vlhj�WOTIkUMAfiQRW[ÃCS|QnWO�UTÁQR�(Qi©2��X�NOSVfnfnMKfK�"^�`hWOf2]Z�IMKf
Th�UQ�SOI²MKX3Q��Ulhj(X��UT\X�N[lJfgWO�UT\f(fgWOT\X3M¡�Ulhj
jRMKfnlhN[QRf(SUjnMÁThMKÃVSw£
QnWOkUMV�³V��|©2M�kUMKjKqCfgWOT\X�M�©2M¦SwjRM�SUNOfn��jRMKX3�VÂÁÂ4MKT\]ZWOThÃ�SUT¡SwTh£
SwNO»CQnW�X�SUN"¿ÎjRSUÂ4MK©��VjnÍ²q²©2M4T\�wQnMÁQR`\S|Q�M=9IQnM�TJ]ZW[T\Ã_�Vlhj
©2�UjRÍ
Qn�
Â�lhN[QnWO�hN[M¦]ZW[ÂÁMKT\fgWO�UTJf,W�f,SwTÁWOTVQRM�jRMKfgQnWOThÃ
�U�>M�TÉ�\jn�VÌhN[MKÂ��
PÇW[TJSwNON[»VqË©�MßSUjnMßTh�wQ½X3�UÂÁ�hNOM3QRM�NO» fRS|QRWOfgÀ\MA] ©�W�QR`��Ul\j
ÂÁM3QR`h�Z] �U¿áÃUMKThM�jaS|QRW[T\Ã X3�VTZÀJ]ZMKT\X3M WOTVQRM�jRk|SwN�f�� ^�`\M
�hjRMKfnM�TCQ�W[TCQnMKjnk|SUNOf�SwjRMáSU�h�hjR�U�hjRW�S|QnMÝ¿Î�UjºQn`\MÞr�M�»IÂÉSwTh£
o"MKSUjRfn�UTÖ�UÌ\fnM�jRkUMKj ã £,ÃVSUT/q�tK«I¤'L ç q�©�`hW�Xa`�©�SwTCQaf�QR��ÂÁS'9I£
WOÂ4WO¼�M4^�o�¿Î�Uj%SEÃVW[kVM�TWP"o"�#V��|©�MKkUM�jAqZQR`hM�WOj%SU�h�hjR�U�hjRW�S|QnM�£
ThMAfnf�W�f�ÏClhMKfgQnWO�UT\SUÌhNOM�¿Î�Vj�M�k|SwNOl\S|QRW[T\Ã�ÂÁWOThW[Â�lhÂÊM=9Z�JMAX8QnMA]
X3�CfiQAqG¿Î�Uj"©�`hW�Xa`�S¦ÃUWOkUMKT(fgM�QÇ�U¿JX3�CfiQaf"X3�UTCQR�Ulhjaf�Å�Æ
ªÈfn�\SUX�M
©�W[Qn`ÙNOWOThMKf��w¿�S9�JSwjnQnW�X3lhN�Swj4fgNO�U�>MU�eP�N[Qn`h�VlhÃU`ËQR`hW�f(W�f�SUT

SwjRMKS��w¿�¿ÎlZQnl\jnMF©2�UjRÍ>qIW[Q�WOf�Th�UQ�S(¿Îl\T\]hSwÂÁMKTVQaSwN/]ZjaSG©�Ì\SVXaÍ
Qn�4QR`hM
ÂÁM3Qn`\�I]h�UNO�UÃU»V�

A ÜÄ×ÙÓ¬Ü u Ú-,2Òh×ÙÓ8,

deM�`\SGkUM��\I>MKjnMA]4¿Î�Ujp]hM�Ì\SwQnM�QR`hM³(il\fgQnW[ÀJX�SwQnWO�UTÁ¿Î�Vj,Qn`\M�l\fnM
�w¿�SVX�X�lhjRSVX3»4MKfgQnWOÂÉS|QnWO�UT�SUfpQn`hM%�hjRW[ÂÉSwjR»4Â4M�QnjRWOX�¿Î�Uj�X3�VÂ4£
�\SUjnWOThÃËSwNOÃU�VjnW[Qn`hÂÉf4�UTº�Ul\jÉÌJMKT\Xa`hÂÉSwjRÍÙ]hSwQRSËfnM3QRfK�mdeM
`\SGkVM9M�NOl\X3W�]hS|QRMK]º©�`\SwQ¡©�MÖÌJMKN[WOM�kVM�Qn�ÄÌ>M9Qn`\M9Qn�V�ÛX�SwTh£
]ZW�]hS|QRMKfF¿Î�Vj�fglJXa`ÈS�(ilJfiQRW�ÀJXKS|QRW[�VT/qÇSUT\]e`\SGkUMÁfn`h�|©�TeQn`\SwQ
M�W[Qn`\M�j�Qn`hMK»ESwjRM�Th�UQ�jRMKSwNOW�fiQRWOX�ÌJMAX�SwlJfgM¦©�M%X�SwT\Th�wQ�fg�>MKX�W�¿Î»
X3�CfiQ
SwTJ]�X�NOSVfnfF]ZW�fiQRjnWOÌhlZQRW[�VT\f%�hjRMKX3W�fnM�NO»Uq§�Uj%QR`hM�»ÖSUjnM4Th�UQ
fnlh�h�>�UjnQnMK]�ÌI»¡M=9I�>M�jRWOÂ4MKTCQRSwN§MKkIWO]ZMKT\X3MV�
deM�]ZjaSG©�Qi©��ÖX��UT\X�N[lJfgWO�UT\f�¿Îjn�VÂ)Qn`hW�f(©2�UjRÍ²�3PÇW[jafgQKq"Qn`\M
(il\fgQnW[ÀJX�SwQnWO�UT\f�¿Î�Uj�l\fnW[T\ÃESUX�X�lhjaSUX3»ÁQR�EX3�VÂ4�JSwjRMFX�NOSVfnfnW[À\M�jaf
SwjRM¡ÏClhMAfiQRW[�VT\SwÌhNOMES|Q4ÌJMAfiQA��YIMAX3�UTJ]§q"©�ME`JSGkUME]ZMAfnX�jnWOÌJMA]
©�`\SwQ2©2MFÌJMKN[WOM�kVM�QR��Ì>M%Qn`hMF�hjR�U�>M�j�l\fnM¦�U¿ÇÅ�Æ
ªºSwTJSwNO»IfnW�f
SUf�SU�h�hNOW[MA]EQR�ÁX��UÂÁ�\SUjRSwQnWOkUM¦fgQnlJ]ZW[MAf�W[T_ÂÉSUXa`hWOThM%N[MASwjRThWOThÃ
jRMKfnMKSwjaXa`/�ÈÅ�Æ
ª�SwT\SUN[»ZfnWOf�WOf4Th�UQÁSVf�fnWOÂ4�\N[M�SUfÁX3�VÂÁ�\Swjn£
WOThÃÉ©�W�QR`9S4fnWOThÃUNOM3£üTIlhÂ(Ì>M�j�ÂÁM3QRjnW�Xw�EV��|©2M�kUMKjKqI©2MFÌJMKN[WOM�kVM
Qn`JS|Q�Qn`\M(SU]h]hW�QRW[�VT\SwN§�>�|©�MKj�W�Q%]ZM�NOW[kVM�jaf�WOf�©�MKN[N§©2�UjnQn`_Qn`\M
M:I²�UjnQK�"��T_X3M�jnQRSUW[T_fgW[QnlJS|QnWO�UTJf�qZÅ�Æ
ªºSwT\SUN[»ZfnWOf2SwNONO�|©�f,kUMKjn»
fgQnjR�UThÃJqUÃUMKThM�jaSwN>X3�VT\X3NOl\fnW[�VT\f�QR�(Ì>M�ÂÉSU]ZM:G�Ì>�wQR`E�>�VfnW�QRW[kVM
SwTJ]EThMKÃVS|QRW[kVMU�Ç��T�fnW�QRl\S|QRW[�VT\f2©�`hM�jRM¦fgQnjR�UT\Ã\qCÃUM�T\M�jaSwN²X3�UTh£
X3NOl\fnW[�VT\f¡XKSwThT\�wQ¡Ì>M1ÂÉSU]ZMVq�Å�Æ
ªuSUT\SwNO»ZfgW�fESUN[NO�|©�fÉkUMKjn»
�hjRMKX�WOfnM
SwT\SUN[»ZfnWOf�Qn�ÉÌ>M�X3�VT\]Zl\X3QnMA]§�
P�N[Qn`\�UlhÃV`�Å�Æ
ªÝSwT\SUN[»ZfnWOf�W�f�Th�UQ�ThM�©
qJW[T�ÂÉSUXa`\W[ThM
NOMKSUjnTh£
WOThÃËjnMAfgMASwjaXa`¾W[Q¡`\SVfÉTh�UQEÌJMKM�TÛSw�\�hN[WOMK]�WOTÛSÈ�hjRW[TJX3WO�hN[MA]
ÂÉSwThT\M�jAq
ÃUMKSUjnMA]ÛQR��Qn`hM¾fg�>MKX�W�ÀJXËX��UT\X�N[lJfgWO�UT\f1ÂÁSVXa`hWOThM



NOMKSwjRThWOThÃ�jRMKfnMKSUjRXa`hMKjRfÇ©2�UlhN�]ÁNOW[ÍVM�Qn��]ZjRSG©
�ÇdeM�`h�V�JM�Qn`\SwQ
Qn`\WOf2©2�UjRÍ4ÂÉSUÍUMKf2fnW[ÃVThW�À>X�SwTCQ2�hjn�VÃUjRMKfRf�QR�|©2SUjR]4QR`\S|Q�ÃU�CSwN �

~ �3B/�Ç<I�DCå@�EGF>@I�Ä@I�²?K=
deMÈQn`\SUThÍmQn`\MËÂÁSUTI»Û©�W�QR`¬©�`h�UÂ$©�MÈ`\SGkVMÈ]hWOfRX3l\fRfnMK]
Qn`\M (il\fgQnW[ÀJX�SwQnWO�UT\f�¿Î�UjFSUXKX3lhjaSUX�»C£ Ì\SVfgMA]�X��UÂÁ�\SUjnW�fg�VT\f�SUT\]
Å�Æ
ªuSUT\SwNO»ZfgW�fÉSUf�Sw�h�\N[WOMK]¾Qn�¾X3N�SUfRfgW[À\M�jÉNOMKSUjnT\W[ThÃJ�áÅ��VÌ
V��VN�QRM9�hjR�|kCW�]ZMA]ÄkUMKjn»Ù`hM�NO�Z¿ÎlhN%X3�UÂÁÂÁM�TCQafÁ�UT�SË]ZjRSw¿ QÉ�w¿
Qn`\WOf��JSw�>M�jA�

�¡@�Hü@CB|@C�Ç�U@I=
IJ�IÅ��hL�MAXaÍÉSwT\]x£�� J �hYZXa`IlhN[Qn¼U� ã tA«U Vv ç ^�`\M¦l\fnM%�w¿ÇÅ�Æ
ª
X3l\jnkVMKf§WOT
QnMAfiQÇ�JMKjg¿Î�VjnÂÉSUT\X3M�MKkGSUN[lJS|QnWO�UT��+J�F»;�iLK >Odji7eO<NM¯>\¹
O3D�`|q�tVtKccT[tA­9P ¥ ch�
IJ�(L2jRSV]I¿Î�Uja]§q¡ª¦� J lhTh¼Vq¡Å
� J �V`\SGkIW q�ª¦��L�jRlhThÍ²qESUT\]
ª¦�"L�jR�Z]ZNOM�»U� ã tA«U«U  ç o,jRlhThWOThÃÖ]hMKX3W�fnW[�VTËQnjRM�MAf(©�W[Qn`ÄÂÁW�fi£
X3N�SUfRfnW�ÀJXKS|QRW[�VTÁX��VfgQRfK�J��TQK)F»e�;�D�D�`OB_^ShO@�e±¸SR¨§GOQM³·UTWVwqI�\SUÃUMAf
tK­\t:P²tK­Uv\�
P���o"�/L�jaSU]hN[MK»U� ã tA«U«C¤ ç ^�`\MÉl\fgMÁ�U¿�QR`hMESwjRMKS�lhT\]ZMKj
Qn`\M
Å�Æ
ªÞX�lhjRkUMÉWOTÈQn`hMEMKk|SwNOl\S|QRW[�VTe�U¿2ÂÉSVXa`hW[T\MÉN[MASwjRThW[T\Ã1SwN[£
ÃU�VjnW[Qn`\ÂÁfK�>K�>OdKd
D:F�^
¥�D�;ZeZh\^cB_dKBfeO^\qJ­Uc ã ¤ ç T[tVt�b/L9P>tVt�Lw«\�
ÿ,�²L2jnMKW[ÂÉSUT/q(IJ�aV��aPhjRW[MA]ZÂÉSwT/q²Å
�§P��/Æ¦NOfn`hMKT/q>SUT\]�ª¦�XI\�
YCQR�UThMV� ã tK«V wb ç §�<?>A@�@�B CE;�>'d�Bfe'^ >O^a`	¥²Dºh\F»D�@�@�BfeO^ZY7F»D�D:@a�
dÈSU]hfn©��VjgQR`���TCQRM�jRT\S|QRW[�VT\SwN/�%jR�Ulh�/�
ÿ,��L2jRM�WOÂÉSwT/� ã tK«V«Uv ç L�SwÃUÃVW[T\ÃÝ�hjRMK]ZW�X8QR�Ujaf��[O3>M;Zi�B_^¶D
M¯DZ>'F�^cB_^Shwq ¥ bcTOt ¥ ­9P>tKbVc\�
IJ��ª2SwQnNOM3QgQA� ã tA«U«/L ç ^ÇSwWON[�VjnWOThÃ9jRlhNOMKfnM3QRf�Qn��Â4W�fRX3N�SUfRfgW[ÀJX�Sw£
QnWO�UWOTÖX��VfgQRfK����T\KXF»e�;�DZD�`'B_^/h'@�eH¸Yd_icDD]�TWT+^r§ÅeO^�¸:D=F»D=^¶;�D�e'^
J`_Y>O^¶`ba#d
>OdKB�@�d�Bf;:@8qZ�\SwÃVMKf� V 9PI«Ub\�
^F�\�4�\ä¦W[M�QgQRM�jRWOXa`/� ã tK«U«V  ç P��h�\jn�A9ZWOÂÁSwQnMFfiQaS|QRWOfgQnW�X�SUN²QnMKfgQRf
¿Î�Uj�X3�UÂÁ�\SUjnWOThÃ1fnlh�>M�jRkCW�fnMK]ÈX3N�SUfRfgW[ÀJXKS|QnWO�UTeNOMKSwjRThWOThÃ1SwNOÃU�U£
jRW�QR`hÂÉf��>��D:b�F»>'<³§ÅeOk²©¶b�d
>OdKBfeO^\��^��ÉSw�\�JMASwjA�
o"�pä¦�UÂÁWOThÃU�CfESwT\]��Ë�2o�Sw¼K¼KSwT\W � ã tK«U«I¤ ç L2M�»V�UT\]¾WOT\]ZM3£
�>M�T\]ZMKT\X3MMT�ª��UT\]hW�QRW[�VT\f2¿Î�Uj2Qn`\M%�V�ZQnWOÂÉSwNOW�Qi»¡�w¿�QR`hM
fgWOÂÁ�hNOM
L�SG»UMAfgW�SwT_X3N�SUfRfgW[À\M�jA�cOW>M;Zi�B_^¶DdM¯D�>OF�^cB_^Shwq ¥ «7TOtKcV­9P>tA­Uc\�
IJ�Jä¦�UlhÃV`hM�jnQi»Uq>Å
� J �V`\SGkIW q\SUT\]9�Ë�²YZSw`\SUÂÁW � ã tA«U«/L ç YIlZ£
�>M�jRkCW�fnMK]�SUT\]�lhTJfglh�>M�jRkIWOfnMK](]ZWOfRX3jRM3QRW[¼AS|QRW[�VT��w¿JX��UTCQnWOTIlh�UlJf
¿ÎMKSwQnlhjRMKfK�U��T�P��Go,jRW[MA]ZW�QRWOf�SwT\]�Y²�AÅ�l\fnfnM�NON q ã MK]\f�� ç qNKXFZe�;�D�D�`O·
B_^/h'@YeH¸e_'§�O�M³·UTN^wq\�\SUÃUMKf%tA«wbfP ¥ c ¥ �I�9�UjRÃVSUT J Swlh¿ÎÂÁSUThT/�
IJ�\o"�7£,ÃCSwT/� ã tK«C¤\L ç a#Blh\^¶>'<(g�D:d
D�;:dKBfeO^hY¶icD�eOF:�x>'^¶`�¥�¦�§
J�^¶>'<��A@�B�@8�9YZM�jRW[MAf
W[T¾ª��VÃUThW[QnW[QnWO�UTËSUT\]Èo"M�jaX3M��hQnWO�UT/��P¦X�Sw£
]ZMKÂ4W�X
o,jRMKfRfKqIr�M�©ás,�UjRÍ²�
^F��P\SG©�X3M�QgQ_SUT\] P2��o,jR�|kU�CfiQA� ã tK«U«I¤ ç P�]hSU�ZQnWOkUMÖ¿ÎjRSUl\]
]ZM�QnMKX3QnWO�UT/�ig�>'dº>jO�B_^cB_^Sh->'^¶`hk�^¶e�lX<çDZ`�hMDmgYB�@=;�eOµOD:F:�|q
t ã ­ ç �/P�k|SwWONOSUÌhNOM\T�n {C{+oSprq�q|�I�I���a�G~hyCxC{�sp� ®\}U{�q7tAxZ�w�²�w}U{I{uq
v�w�x+v7y z�{,�|o²z"��±�} �

Å
� J �V`\SGkIW qZä��JYI�UÂÁÂÁM�jnÀ\MKNO]§qhSUT\]�IJ�hä¦�UlhÃV`hM�jnQi»U� ã tA«U«C¤ ç
ä%S|QRSeÂÁWOThW[T\ÃelJfgWOThÃ ú�ûÅü#ýìýÅT9P ÂÉSUXa`hWOThM_N[MASwjRThW[T\Ã�NOW�£
ÌhjaSwjR»¬W[T ªÅý¯ýp�~_�^#dºD=F�^¶>'d�Bfe'^¶>O<b��e'b�F�^¶>O<�e'^�J�F�d�B CX;:Bf>'<
_�^#dºD=<_<�Blh/D:^a;�D�Yce�eO<�@aqÉv ã b ç T LU­C¤3P�LwvVvh��P�k|SwWONOSUÌhNOM\T�n {I{+oSp
q�qw�C�I���az|±>�Ç�a�UyG�XqW�h}h� n ®hyu�UyV±C¯�qA�X�h� �
Å
� J �V`\SGkIW � ã tK«U«/L ç P)fgQnlJ]Z»Û�w¿4X3jR�VfRfi£ük|SwNOWO]hSwQnWO�UTÛSUT\]
Ì>�C�UQRfgQnjaSw�á¿Î�Uj1SVX�X3l\jRSVX3»ÛMAfiQRW[ÂÉS|QRW[�VT!SUT\]!ÂÁ�I]hM�N(fnM�NOMKX3£
QnWO�UT��m��Tmª¦��Y§�p�9M�NONOWOfn`/q ã MK]/� ç q`K)F»e�;�D�D�`OB_^ShO@3eH¸b_4�¶§$Je_�·
TN^wq,�\SUÃUMKf�tUtA­C¤3P>tUtKbV­\�²�1�UjRÃVSwT J SUlZ¿ÎÂÉSwThT���P�k|SUW[N�SwÌhNOM\T
n {I{NoSprq�qU~ZyU�\yV{²�V�Iz"�RzG{h�w®hxCyV~��p�g}N�N��q7tG~IyU®C®Z¯C° �
ª¦���9M�jR¼ÖSUT\]Ýo"���9lhjR�h`I»U� ã tA«U«U  ç ¢%ª��ÉjRM��>�VfnW[Qn�UjR»º�w¿
ÂÉSUXa`hWOThM�N[MASwjRThW[T\Ã¡]hS|QaSwÌ\SVfgMAf��¦P�k|SwWONOSUÌhNOM\T�n {I{+o�prq�qw�I�C���
�C�IzÇ�|�²�Z�Ç�i}+�N� q7t8���C}C�U~C®7qWw+�+�Z}�o\yhzZ�K{hyV~V¯2� n {|�X� �
P2�\o,jR�|kU�CfiQ�SwT\]_^F�cPJSG©2X�M3QgQA� ã tA«U«C¤ ç P�T\SwNO»ZfgW�f�SwTJ]�kIW�fglh£
SwNOWO¼KS|QRW[�VT��w¿,X3N�SUfRfgW[À\MKj��JMKjg¿Î�VjnÂÉSwTJX3M\T�ª��UÂÁ�\SUjnW�fg�VT�l\T\]ZM�j
WOÂ4�\jnMAX3W�fgM4X3N�SUfRf�SwTJ]ÖX3�CfiQF]ZW�fiQRjnWOÌhlZQRW[�VT\f��%��T\KXFZe�;�D�D�`OB_^/h'@
eH¸�kLgLgY·UT���qZ�JSwÃUMAf�bV­fPCbV \�CP¦P�P��2opjnMAfnfK�
P2�Eo,jR�|kU�CfiQ�SwT\] ^F��P\SG©�X3M3QnQK� ã tK«V«U  ç Å��VÌhl\fgQÛX3N�SUfg£
fnW�ÀJXKS|QRW[�VT�fn»ZfiQRM�ÂÉf�¿Î�VjÛW[ÂÁ�hjRMKX�WOfnM½M�TIkIW[jR�UT\Â4MKTCQRfK� ��T
KXF»e�;�D�DZ`'B_^/h'@ eH¸�JeJ�J`_:·UTWVw��P�P¦P��ÊopjnMAfnfK� ^�� Sw�h£
�>MKSwjA�wP�k|SUW[N�SwÌhNOM\T�n {C{+oSprq�q|�I�I���a�G~hyCxC{�sp� ®\}U{�q7tAxZ�w�²�w}U{I{uq
o\�Woh}V~>zNqC�C�I�J��z���y7�>�CzA{2�	o>zÇ��±u} �
IJ�,Å
�Xþ¦lhWOThN�SwT/� ã tA«U«U­ ç §��¶��^W��KXF»eZh'F»>'kY@�¸:e'FQO3>M;Zi�B_^¶D
M¯DZ>'F�^cB_^Shw�,�9�VjnÃCSwT J SwlZ¿ÎÂÉSwT\T/q\YZSwT9�1SwQnMK�\qJª2SwNOW[¿Î�UjRThWOS\�
ÿ,�"YZSwW[QgQaS1SwTJ]!P��"r�MKjnW � ã tA«U«U  ç ÿ/MASwjRThW[T\Ã9W[TÈQR`hM � Å�MKSUN
dm�UjRN�]7�h��O3>\;�iSB_^aD�M¯D�>OF�^#B_^/hUq\­UccT[tA­U­9P²tKvV­h�
Y²��ÿp��YZSwNO¼�Ì>M�jRÃ\� ã tK«V«C¤ ç Æ¦TÈX3�UÂÁ�\SUjnWOThÃ�X3N�SUfRfgW[À\MKjRf�T�o,W[Qg£
¿åSwNON�f§Qn�¦SGkU�UW�]FSwT\]
S�jnMAX3�UÂÁÂÁM�TJ]ZMK]FSw�\�hjn�CSUXa`/�Wg�>Od
>eO�B_^c·
B_^/hx>O^a`�k�^¶e�l)<?D�`=h/DLgYB�@=;�eOµOD:F:�|q�t\T ­htG¤3PI­ ¥  h�
ª¦�JYZXa`JSOI²M�jA� ã tK«V«wb ç PÞX��UT\fnM�jRk|S|QRW[�VT¡N�SG©Û¿Î�Uj�ÃVM�ThMKjRSUN[WO¼KSw£
QnWO�UTe�>M�jn¿Î�UjRÂÁSUT\X3MV����T�_'§GOQM³·UT4�hqÇ�\SUÃUMKf ¥ Lw«9P ¥ v/LZ�J�1�Ujn£
ÃVSUT J SUlZ¿ÎÂÉSwThT��
IJ�/P���YI©2M3Qaf
SwT\]eÅ
�/�Ë�/opWOXaÍVM3QnQK� ã tK«V  ¥ ç RXµO>O<lbc>OdKBfeO^pe±¸
gYBf>=h\^¶eA@�dKBf;�a �A@�d
D:k�@4��O3D:dji7e�`A@Q¸�F»eOk�a#Blh\^¶>'<Sg�D=dºD�;=d�Bfe'^
Yai7D�eOF:�|��r�M�©ás,�UjRÍaT�P�X�SV]ZM�ÂÁW�X
o,jRMKfRf��
IJ�IYI©2M3Qaf�� ã tK«V U  ç �9MKSVfgl\jnWOThÃ
QR`hM¦SVX�X3l\jRSVX3»4�w¿�]ZW�SwÃVTh�VfgQnW�X
fn»IfgQnMKÂÉf���aa;=BfD=^¶;�D3q ¥ bVccT[t ¥  /L3P>t ¥ «V­h�
o"�¾^�lhjRThM�»V� ã tK«V«Uv ç ª��CfiQ fgMKT\fgW[QnWOkUM NOMKSUjnT\W[ThÃâÌ\W[ÌZ£
NOW[�VÃUjaSw�h`I»U� P�k|SwWONOSUÌhNOM\T n {I{NoSprq�qC�\�Ç�8�I�G{��ü®I~>�Ç�R�U�+q
�§�A�7�\�wyV±I~Z�Wo n �w}hzNqh�wyhz|{�y²zw}U®²zC�G{>�3�h},� n {w�X� �
ä��/V(�Vde�UNO�JMKjgQA� ã tK«V«wb ç ^�`hM�jRM�N�S|QRW[�VT\fg`\W[�ÁÌ>M3Qi©2M�M�TEo§P�ª¦q
Qn`\M%fgQRSwQnW�fiQRWOXKSwN\�\`C»ZfnWOXKf,¿ÎjaSwÂÁMK©��VjnÍ²q|QR`hM%L�SG»VMKfnWOSUT�¿ÎjaSwÂÁM�£
©2�UjRÍ>qVSwT\]�Qn`\M�¨¦ªÄ¿ÎjRSUÂ4MK©��VjnÍ²�h��TEä��MV(�Ude�UNO�JMKjgQAq ã MK]§� ç q
Yai7D�O3>Odji7D=kQ>'d�Bf;:@�eH¸b��D=^¶D=F»>'<�B
��>OdKBfeO^\�>P�]h]hWOfn�UT�deMKfnN[MK»U�



0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1

T
ru

e 
P

os
iti

ve�

False Positive

MC4
NB
IB1
IB3
IB5

Bag-MC4

Ò ê�Ó ¿ íiì8ê��ºÇEÂ8ê�ï/ÂaìRí

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1

T
ru

e 
P

os
iti

ve�

False Positive

MC4
NB
IB1
IB3
IB5

Bag-MC4

Ò_Ö Ó³÷ìõ>=

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1

T
ru

e 
P

os
iti

ve�

False Positive

MC4
NB
IB1
IB3
IB5

Bag-MC4

Ò Â:Ó ? ìRíHÊ�ê�ï

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1

T
ru

e 
P

os
iti

ve�

False Positive

MC4
NB
IB1
IB3
IB5

Bag-MC4

Ò �SÓ 1 îlÊ�ê

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1

T
ru

e 
P

os
iti

ve�

False Positive

MC4
NB
IB1
IB3
IB5

Bag-MC4

Ò ì:Ó�õ�éAê�� ? ígê��
�

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1

T
ru

e 
P

os
iti

ve�

False Positive

MC4
NB
IB1
IB3
IB5

Bag-MC4

Ò ÉHÓ³×Vê=Çiî�Ê�ê=ÆAì

PÇWOÃUlhjRM
­7TpYIÂÁ�I�wQR`hMK]_Å�Æ
ªmX�lhjnkVMKf2¿ÎjR�UÂÊ¢Fª��2]\S|QRSUÌ\SUfnMF]Z�UÂÉSwWOT\fKqhX3�VTVQ�[ ]


