
�����������
	��
������������������������	���� �"!#�������$�%��&(')�+*,�.-��
���/� ������021436587(9:!<; ;

=�>@?6A@B
CED�FHGJI
ALK6FHMNGOC
P�Q�R6SUTWVWXYQ�Z4V\[U]�^$_H`badcfe�a
^ Q�ZgZ�h4V%SiVjQlk�ZmconpQ
TjaWcqVr`

k�ZgcsntQ�T%adcsVr`u^�SUTjvJwb^yx{z}|p~t�t�

�����p�b�m���N�

�+_mQ:e��gTWTjQ�Z4V��oSpZg�maje�SURNQ�[p]�aWQ
e�[pZg�.�tQ�ZmQ
Td�
SUVWco[pZ.�(�m�sVWcs�r���m�rQ
e�VjcsntQ��$nt[p�o�bVWco[pZ6SUTj`�x��o�p[U�
TjcqVj_mX�aE�@�E����x�aj�ue�[t�mZ4Vja�ZH�mXYQ
TW[t�gauaW�ge�e�Q
ajar�
]��m�\SpRmRmTj[tSpe%_gQ
a
w�Q}Spe%_�Q� b_mcs�gcqVjcsZm�EcqV%a�[i¡\Z¢�bcfar�
VjcsZge�VWconpQ£arVr`H�oQp¤E�+_gcoa�e��fSpajal[U]¥Sp�s�t[pTjcqVj_mX�alTjQ�Rb�
TjQ
aWQ�Z4Vja�S£^�SUTjQ�VW[Y]�Tj[pZ4V¦csZ§VW_mQYXY[tadV�e
SUZm[tZmcfe�SU�
aWQ�ZgaWQp¨�Zm[�SU�o�p[tTWcsVW_mX©[p�bVjR6Q
Td]�[tTWX�a\Sp�s�ªVW_mQ�[pVW_b�
Q
Tja��mZg�bQ
T�SU�o��Q
niSU�o�gSiVjcs[tZ§e�TjcqVjQ�TjcoSgwySUZg�§Q
Spe%_§coa
St�bniSUZ4VjSp�pQ�[t�ga�[inpQ�T£Vj_mQ«[UVj_mQ�T%a£]�[pT¬S�e�Q
TdV%SUcoZ
e��oStaWa£[U]�VWQ}arV(RmTj[p�m�oQ�X�a
¤©x­�oQ��pcsVWcoX�SiVjQ¯®4�mQ}ar�
Vjcs[tZ«coa�VW_mQ
Z�¡\_mQ�VW_mQ
T�csV�cfalRN[tajadco�m�oQ�VW[¬�tQ�ZmQ
Td�
SUVWQ([UVj_mQ�TuX�Q
X��NQ�T%a�[p]�Vj_mcoa�^�SUTjQ�Vj[§]�Tj[pZ4VunHcfS
Vj_mQ�e�TW[4aWaW[inpQ
T\[U]�aW�ge�e�Q
ajar]��g�ªVjTjSpcqV%a\]�Tj[pX°�bcs±NQ
Td�
Q
ZtV�SU�o�p[tTWcsVW_mX�a
¤²x�adVWQ�R³coZ³Vj_mcoa£�bcoTWQ}e�Vjcs[tZ³coa
Sp�sTjQ
St�b`�TjQ�RgTWQ}adQ
ZtVjQ
�¦�H`�´}µ�¶�hm·¦x¥¸d¸�w¹¡\_mcfe%_lcsX��
Rm�oQ�XYQ
ZtV%a�´}µ��E����x�º a��@adQ
QlP¥Q
��Q�V¥SU�»¤¥�»�U�p�t¼t�W�
SpTje%_mconHcsZg�u�L´}½d¾i¿jÀjÁbÂÄÃ
ÂÄÅHÆ
�Ç¡\csVW_mcoZ�Vj_mQ�]�TjSpX�Q
¡È[tTWv
[p]¥VW_gQ�adVjSpZg�mSpTj�É¶�hm·¦x¥¸d¸�¤$¸ÊZËVW_gcoaYRgSpR6Q
T
wÈ¡ÈQ
RmTjQ
aWQ�Z4VYVW_gQ£TjQ
aW�m�sV�[U]¥Vj_mQ(coX�Rg�sQ
X�Q
Z4VjSiVjcs[tZË[p]
hb^È��x�º aOSUZg��Ì�¸rP�Í�xlº aÇe��s�6arVjQ�TjcsZm�¥TWQ}�b�ge�Vjcs[tZlcoZ
�ocsQ
��[U]\Vj_mQ�e�TW[i¡��mQ
�ÎVW[t�mTjZgSUXYQ�Z4VYadQ
�sQ}e�VWco[pZ«[p]
´}µ�¶�hg·¦x�¸d¸�¤yÏÎQ�VWQ}arV¦VW_gQ�ZgQ�¡,Sp�s�t[pTjcqVj_mX°[inpQ
T
S�adQ�V�[U]$[tRbVWcoXYcsÐ}SiVjcs[tZ¬RmTj[p�m�oQ�X�a\Vj_gSiV�SUTjQlRgSpTd�
Vjcoe��m�oSpTW�o`ue%_gSp�s�oQ�Zg�pcoZm��Vj[�´}µ�¶�hm·¦x¥¸d¸�¤

Ñ Ò§ÓÕÔ�Ö�ÓÕ×pÔ£Ø Ò¢Ù8Ú8Ò�Ô �³�

�+_mQÈÛgQ��f��[U]gX��m�qVjcs[t�b�rQ
e�VWconpQÈ[pRbVjcsXYcoÐ
SiVjcs[tZ�nHcfS���np[p�o�bVjcs[tZb�
SUTj`�x��o�p[tTWcsVW_gXYa¦�@��x¥a%�ÇRmTjQ
aWQ�Z4VjaÈVj[H�gS¹`�S�niStarV�aWR6Q}e�VWTj�mX
[U]�SURgRmTW[4Spe%_mQ}aÈSpZg��X�Q�VW_m[b�b[t�s[t�pcoQ
a
¤
�+_mQ�XYQ�TjQ�Q� HcfadVWQ�Z6e�Q�[U]Oe�[pZbÜgcfe�VjcsZg��[p�m�rQ
e�VjcsntQ
aÇe�Sp�s�faÈ]�[pT+S
TjQ
�bQ�ÛgZmcsVWco[pZ�[U] VW_gQle�[pZ6e�Q�RmV�[U]�[pRbVjcsXYcoÐ
SUVWco[pZ/wm¡\_gcoe%_(e�SpZ
Zm[(�o[pZm�tQ�T��NQ��bQ�Û6ZmQ
�«Sta¦VW_mQ�Q� HVWTjQ�XYcsÐ}SiVjcs[tZÎ[p]+S(aWcoZm�p�oQ
]��mZge�VWco[pZ/w+�m�mVuad_m[t�m�f�¢T%SiVj_mQ�T��NQ(nHcsQ
¡ÈQ}�ËSta�VW_mQ¬aWQ
SpTje%_
]�[pTÈVW_gQ�e��oStaWaÈ[U]ªaW[p�o�bVWco[pZ6a$Vj_gSiV\SUTjQ¥[tRbVWcoX�SU�6VWT%Sp�bQ
[U±ya$]�[tT
S£�pconpQ
ZERmTj[p�g�sQ
X£wªc@¤ Qp¤YTjQ�RmTjQ
aWQ�Z4V�VW_mQ��NQ
adVlTWQ}ad�g�qV�[U]ÇVW_gQ

[pRmVWcoX�coÐ
SUVWco[pZ£[U]�[pZmQ¦[U]OVW_mQ¦[t�b�rQ
e�VWconpQ
aÇ]�[tT\S��tcsntQ�Z�n¹Sp�s�gQ
[U]�SU�o�6Vj_mQ¦[UVj_mQ�T%a�¤��+_mcfaÇcoaÈVj_mQ�e��fSpajadcfe�Sp�6Zm[pVWco[pZ�[U]O^�SpTWQ�VW[
�b[tX�coZgSpZge�Q¥�@adQ
Qpw}Qp¤ �g¤owiP¥Q
�u�@�p�p�mz¹�d��w}SpZg��VW_mQÈe��fSpajay[U]maW�ge%_
aW[p�o�bVWco[pZga+cfa+�gaW�gSU�o�o`�TWQ�]�Q�TjTWQ}��Vj[�SpaÇVW_gQl^�SUTjQ�VW[�]�Tj[pZ4V
¤
�+_mQ��fSpe%v�[p]�S��mZmcf®4�mQ¦ÛmVWZgQ
aja\Q
adVWcoX�SiVWQ�]�[tT+VW_mQlaW[p�o�bVWco[pZ6a
e�SpTWTjcoQ
a�[intQ�T¥VW[�VW_mQYSU�o�p[tTWcsVW_mX�a�VW_mQ
XYaWQ��onpQ}a�wJ¡\_m[4adQ�R6Q
Td�
]�[pTjX�SUZge�Q�coa�TjQ�RmTjQ
aWQ�Z4VWQ}�Î�4`¯aWQ�npQ
TjSp� �»[p]ÄVWQ
Z¢e�[tZbÜgcfe�VWcoZm�p�
]LSpe�VW[tTja
¤�¸ÊZÎRgSUTWVWcfe��g�oSpT
wJVr¡Ç[�coZm�tTWQ}�bcsQ
Z4Vja�_gS¹npQ��NQ�Q�Z¯aWcsZb�
�p�oQ
�É[t�bVuSpaYVj_mQ¬XY[tadV�TjQ��oQ�niSUZ4V�csZ6�bcoe
SiVj[pT%aY[U]lSUZ³SU�o�p[p�
TjcqVj_mX�º a\RgTW[pÛ6e�coQ�Zge�`�coZ£TjQ�RgTW[b�b�ge�csZg�YS�^�SpTWQ�VW[�]�TW[tZ4V
¨ VW_gQ
Ý ¿jÞ�ßtÂÄà�ÂÄá»â+[U]NVW_mQ�Sp�s�t[pTjcqVj_mX�º a�Û6ZgSU�gSpRmRmTj[¹ bcsX�SiVjcs[tZ�aWQ�V�Vj[
VW_gQ�Spe�VW�gSp�O^�SpTWQ�VW[Y]�Tj[pZ4V
wJSUZg�£Vj_mQ(ãiÂÄÃiä�¿%å�ÂÄá»âl[U]�aW�ge%_¬aWQ�V
w
TjQ�RmTjQ
aWQ�Z4VWQ}���H`�Vj_mQ¦]�T%Spe�Vjcs[tZ�[p]ªVj_mQl^�SUTjQ�Vj[�]�Tj[pZ4V+VW_gSUV�coa
e�[intQ�TjQ
�Î�H`ÎVW_mQ�adQ�V£�@adQ
Q�æÇ[taWX�SUZ�ç°�+_mcoQ�TjQ�Zga��@�p�p�p¼4�d��¤
¸ÊZÎVW_mQ�R6SpadV�VjQ�Z«`tQ
SUT%a
w/adQ
npQ�T%SU���bcs±JQ�TjQ�Z4V�SURmRgTW[4Spe%_mQ}a�Vj[
Q�Z6ad�mTjQ(e�[tZ4ntQ�Tj�pQ
Zge�QuSpZg�ÉadRmTjQ
St��_gS¹ntQ��NQ�Q
Z�Q�XYRm�o[i`pQ
�/w
SUZ6�¢Q}Spe%_ËSp�s�t[pTjcqVj_mXèTjQ�RmTjQ
aWQ�Z4VjaYSÎ�bcs±NQ
TWQ
ZtV��6SU�fSUZge�Q�coZ
VW_gQlSpe%_mcoQ�ntQ�XYQ�Z4V+[U]�VW_mQ}adQ¦Vr¡Ç[��t[tSp�oa
¤
�+_mQEVjStadv³[p]�®4�gSUZ4VWcs]�`HcsZg�ËQ}Spe%_ÕRgSpTdVjcoe��m�fSUT�VWT%Sp�bQ
[U±écsZb�
np[t�sntQ
a
wbSpa\S�ÛgT%arV¥adVWQ
R/wbVW_gQle%_m[pcfe�Q�[U]�ad[tXYQ�RNQ�TW]�[pTjX�SUZge�Q
XYQ�VjTWcfe�a
¤�¸ê]�VW_gQ�^�SUTjQ�Vj[Y]�TW[tZ4V¥coa¥vHZm[i¡\Z/w6Vr¡È[�VjTjSt�bcsVWco[pZgSp�
coZg�bcfe�SiVj[pT%a\e�SpZ��NQ��gaWQ
�y¨

zp¤\�+_mQÉÀjÞUÅgÃiä�¿»Ætä�ÅNÀ%äu[U]lQ
Ste%_³SU�o�p[pTjcsVW_mXëe�SpZ³�6Q¬Q}arVjcq�
X�SiVjQ
�«�H`¯e�Sp�oe��m�oSUVWcoZm��VW_gQ�S¹npQ
TjSp�pQ��$�6e��oco�bQ}SUZ«�bcfar�
V%SUZge�Q£[p]�Vj_mQ�R6[tcsZ4V%a�csZËVW_gQ¬SURmRmTj[¹ bcsX�SUVWco[pZËaWQ�VYVj[
Vj_mQ�R6[tcsZ4V%a\csZ�VW_gQl^�SUTjQ�VW[�]�Tj[pZ4V
¤

�b¤\�+_mQ«ãiÂÄÃiä�¿%å%ÂÄá»â�e�SUZ¢�6Q(aWcsXYco�oSpTW�o`¯Q�niSU�o�gSiVjQ
�«�H`�e
SU�s�
e��m�oSUVWcoZm�EVW_mQ£]�T%Spe�Vjcs[tZË[p]�VW_gQ�^�SpTWQ�VW[§]�TW[tZtV�VW_6SiV�coa
e�[inpQ�TjQ
�u�H`�VW_mQlSp�s�t[pTjcqVj_mX�º a+SpRmRmTj[¹ HcoX�SiVjcs[tZ�aWQ�V
¤

xìVW_mcoTj�ËcoZg�bcfe�SiVj[pT}w��gaW�gSU�o�s`«TjQ�]�Q
TWTjQ
�«StaY´d�êRNQ�TW]�[pTjXYSpZge�Qtw
�pconpQ}aOS¥Ü6S¹nt[pTª[p]g�N[UVW_�VW_mQ\e�[pZHnpQ
TW�tQ�Zge�Q�SUZg�lVW_mQ+�bconpQ
TjaWcqVr`
[U]$SpZ�SpRmRmTj[¹ bcsX�SiVjcs[tZ£aWQ�V}¤+¸ÊZ¬SYZ4�mVjaW_mQ��o�@w6]�[pT¥Q
Spe%_�RN[pcoZ4V
coZEVj_mQ�^�SUTjQ�Vj[u]�Tj[pZ4VlS£�6[t�mZg�bcoZm���6[¹ E[U]Ç�mcsXYQ�Z6adco[pZ¯´�í�î
´%ï�î�î
îd´�ðEw}¡\_gQ�TjQÈñòcoa/VW_mQÈZ4�gX��NQ�Tª[p]m[p�b�rQ}e�VjcsntQ
a
w
cfa/�m�gcs�sV
¤
�+_mQÇ´d�êRNQ�TW]�[pTjXYSpZge�Q�coZg�bcfe�SUVW[tTOcfa/Vj_mQ�Z�TWQ
RmTWQ}adQ
Z4VWQ
�¦�H`�VW_gQ
]�T%Spe�Vjcs[tZ([U]ÈaW�ge%_(�N[¹ bQ
a¥VW_gSUV�e�[tZ4VjSUcoZ¬SiV��sQ}SpadV�[tZmQ�RN[pcoZ4V



]�Tj[pX Vj_mQlSURmRgTW[¹ bcoXYSUVWco[pZ£adQ�V
¤
�+_mQ�Q� bRNQ�TjcsXYQ�Z4V%a�RmTjQ
aWQ�Z4VjQ
��coZ�Vj_mcoaÇRgSpR6Q
T+csZ4VWQ
Zg��Vj[�Q� H�
Rm�o[pTjQ�_m[i¡:Vj_mQËe�[pZHnpQ
TW�tQ�Zge�Q�SUZg� �mcsntQ�T%adcsVr` RgTW[tR6Q
TdVjcsQ}a
[U]�´d�Ê¶�hg·¦x�¸d¸£SUTjQ§XY[b�bcsÛgQ
� ¡\_mQ�Z VW_gQ¯hb^È��x��»�ocsvtQESpZg�
Ìu¸rP�Í�x��»�ocsvtQ¬Q��ocsVWcfadX:TjQ�Rm�fSpe�Q�Vj_mQue��mTWTjQ�Z4V�Vr`HRNQ�[U]\Q�ZHnHcs�
Tj[pZmXYQ�Z4V%SU� adQ
�sQ}e�VWco[pZª¤�ÏEQYSUTjQ��t[pcoZm��Vj[u�pconpQ�SuXY[tTWQ�csZb�
�bQ
RbVW_�RmTjQ
aWQ�Z4VjSUVWco[pZ�[U]gVW_mQÇVr`HR6Q}aª[p]gQ�ZHnHcoTW[tZmXYQ�Z4VjSp�4aWQ��oQ
e��
VWco[pZucsZuVW_mQ�ZmQ� HV\adQ}e�VWco[pZªw4SpZg��¡ÇQ¥¡\co�s�JRmTjQ
aWQ�Z4V$Vj_mQ��mQ�VjSpcs�
[U]yVj_mQ¥TjQ�Rg�oSte�Q�XYQ
ZtV}w4Sp�s[tZm��¡\csVW_�Vj_mQ¥TjQ
aW�m�sVja�[U]/[p�gT$VWQ}arV%a�w
coZ�aWQ
e�VWco[pZ�¼m¤

� Ô���×��E×��\Ú	��
EÖ�Ò§Ø
�ÕÔ��
�«Ò��³Ö�� � ÚèÔ���� Ó����

��������§Ô�Ö�×����

P�TjS¹¡\coZm��]�Tj[pX VW_gQ��oQ
ajad[tZ([U]�aWcsZm�t�sQ�[p�b�rQ}e�VWconpQ�[pRbVjcsXYcoÐ
SU�
VWco[pZªw�Q��ocqVjcoaWX.�ÄVW_gQucoZge��o�gaWcs[tZ�[U]\Vj_mQu�NQ
adV�coZg�bconHco�b�6SU�fa�coZ
VW_gQ§RgSpTWQ
ZtV�RN[pRg�m�oSUVWco[pZ³Tjcs�t_4Vu[pZ�Vj[«VW_mQEe%_mcs�f�³RN[pRm�g�oSU�
VWco[pZN�$cfa+SURmRm�ocoQ
��Vj[�Q
Zm_gSpZge�Q¥VW_mQ�e�[tZHnpQ�Tj�pQ
Zge�Q\RgTW[tR6Q
TdVjcsQ}a
[U]�VW_mQYSU�o�p[tTWcsVW_mX�a
¤lhHcsZ6e�Q�Zm[i¡²cqV�cfa�Vj_mQ�e�[tZ4ntQ�Tj�pQ
Zge�Q¦Vj[
SÉ��_H`HR6Q
T%�dad�mTW]LSpe�Qpw�T%SiVj_mQ�T�VW_gSpZ�Vj[ÎSEadcoZm�p�oQ£R6[tcsZ4V
w$VW_gSUV
_gSta¦VW[(�NQ�Spe%_mcoQ�ntQ
�ywªVW_mQ�aWQ��oQ
e�VWco[pZ¯[U]ÇVW_gQue��fSpaja¦[U]+csZ6�bcq�
nHco�m�gSU�fa\Vj[ue�SpTWTj`�[inpQ
T+]�TW[tX©[tZmQl�tQ�ZmQ
TjSUVWco[pZ�VW[�Vj_mQ�ZmQ� HV
cfa¥�gStadQ}��Zm[UV�[pZm�o`�[pZ¬csVja�RmTj[¹ bcsXYcsVr`�VW[uVW_mQYaW�mTd]LSte�Qtwg�m�bV
SU�faW[�[tZuVj_mQ�SpX�[t�mZ4V\[U]�adRmTjQ
St�ucoZ£VW_mQle��oStaWa
wbc»¤ Qt¤$[pZ�_m[i¡
TjQ�RmTjQ
aWQ�Z4VjSUVWconpQ�VW_mQ�e��fSpaja�coa¦[p]�Vj_mQ�Q�Z4VWcoTjQ�VjTjSt�bQ�[p±«aWRNQ
e��
VWTj�mX�¤ �+_mQ+X�Q}SUZga��H`l¡\_mcfe%_�aW�ge%_YS�e��oStaWa�cfa [p�bV%SUcoZmQ
��SUTjQ
TjQ�]�Q�TjTjQ
�§VW[§Sta�ä�Å6Ã
ÂÄ¿WÞUÅgà�ä�Å6áê¾��$å�ä��sä%À�á»ÂLÞiÅ6w Sta¦[pRmRN[taWQ
�EVj[
à�¾iá»ÂÄÅ4Ælå�ä��sä%À�á@ÂLÞUÅgwiVj_mQ\e%_m[pcfe�QÇ[U]6VW_mQ+coZg�bcon4cf�b�gSp�oa�Vj_gSiV�¡\co�s�
RgSpTdV%SUvpQ�coZ§Vj_mQ�TWQ
RmTj[H�m�ge�VjcsntQ�adVWQ
R/¤YÏ³_mcs�oQ�S�e��oQ
SUT¦RN[pRb�
�m�fSiVjcs[tZ§T%SUZmvHcoZm�ue�SpZ§�NQ�Q}arV%SU�m�ocfad_mQ}�(coZÎaWcsZg�p�oQ�[p�m�rQ
e�VjcsntQ
RmTj[p�m�oQ�X�a
w¹]�[pT �E����x�a�¡ÈQ+SUTjQÈSp�tSUcoZ�]LSte�Q
��¡\cqVj_lVj_mQ\e�[pZm�
e�Q
RbVÈ[p]/Zm[pZm�ê�b[tXYcsZgSUVWco[pZ/¤�¸ê]yVr¡Ç[�ad[t�s�mVWco[pZgaÈSUTjQ�ad�ge%_�VW_gSUV
ZmQ
cqVj_mQ�T¦�b[pXYcoZgSiVjQ
a¥VW_mQ�[UVj_mQ�T�[pZgQpw6VW_mQ
TWQ�coa�Zm[��mZmconp[be�Sp�
¡+S¹`�[p]$Q
adVjSU�g�scfad_gcsZm��¡\_mQ�Vj_mQ�T�[pZgQl¡È[t�m�f�(�6Q�RmTjQ�]�Q
TWT%SU�m�oQ
[inpQ
T�Vj_mQ�[UVj_mQ�T}wÈSpZg�¢S¯�bcs±NQ
TWQ
Z4V�e�TWcsVWQ
TWco[pZ¢ZmQ�Q}�ma�VW[¯�NQ
coZtVjTW[b�b�6e�Q
��csZ�[pT%�bQ�T�Vj[��mQ�VWQ
TWXYcoZmQ¥¡\_gcoe%_uaW[p�o�bVjcs[tZ�VW[�TWQ��
VjSpcsZ(SpZg�u¡\_gcoe%_£[pZmQ�Vj[��bcoaje�SpTj�E���mZg�sQ}aWa
wm[U] e�[t�mTjaWQpwb�N[UVj_
e�SpZ��NQ�TjQ�VjSpcsZgQ
�g��¤
¸ÊZÎVW_mQ�Vr¡È[£]�[p�o�o[i¡\csZm�(aW�m�gaWQ
e�VWco[pZga
wª¡ÇQ�¡\cs�o�ÈSpZgSU�o`HÐ�Q�VW_gQ
Q��ocsVWcfarV�SURmRgTW[4Spe%_�[U]�Vj_mTWQ
Q�e��mTWTjQ�Z4V¦�E����x�a�wNZgSUXYQ
�s`£VW_gQ
´}µ��b[pXYcoZgSUZ6e�Q¯¶�[pZm�ê�b[tXYcsZgSUVWQ}� hH[tTdVjcsZm�³·�Q�ZgQ�VWcfe¯x��o�p[p�
TjcqVj_mX"¸d¸³�L´}µ�¶�hg·¦x�¸d¸d��w�Vj_mQ hHVWTjQ�Zm�pVW_ ^�SUTjQ�Vj[ �$nt[p�o�b�
VWco[pZ6SUTj` x��o�p[pTjcsVW_mX �»hb^��Èx��ÉSUZ6� Vj_mQ²�(cq HVj�mTWQ��»�6SpaWQ
�
X��g�qVjcq�ê[p�b�rQ}e�VjcsntQ�¸êVWQ�T%SiVjQ
�¦P�Q�ZgaWcqVr`4�êQ
adVWcoX�SiVWco[pZ���np[p�o�bVjcs[tZb�
SUTj`ux¥�s�t[pTjcqVj_mX���Ì�¸rP�Í�x���¤
�+¡Ç[�adVWT%SiVjQ��pcoQ
aËVj[�TjQ�Rg�oSte�Qé´
µ�¶�hm·¦x�¸W¸�º a�Q
�scsVWcfaWX SURm�
RmTj[tSte%_E¡\csVW_¢hb^È��x�º a�SpZg�ÎÌ�¸rP¥ÍÈxlº a�R6SUT%Sp�bco�pX<¡\co�o���NQ
co�s�o�gadVWT%SiVWQ}�¬coZÎaWQ
e�VWco[pZÎ¼mw/SU�o[pZg�u¡\csVW_EVW_mQ
csT¦coX�Rg�sQ
X�Q
Z4VjSi�
VWco[pZ(SpZg��Vj_mQle�[tTWTjQ
aWRN[pZg�bcoZm��TWQ}ad�g�qV%a�¤

 "!$# =�>LALI
A@B&%.A@GÉ´}µ('*),+.-0/1/

�$�ocsVWcfadX coZ,´}µ�¶�hm·¦x¥¸d¸(V%SUvpQ}a¬Rm�fSpe�Q�Vj_mTW[t�m�p_ e�TW[i¡��mQ
�
VW[t�mTjZgSUXYQ�Z4VYadQ
�sQ}e�VWco[pZª¤«hHVjSUTWVWcoZm�E¡\cqVj_ËSER6[tRm�m�fSiVWco[pZ¢[U]
aWcsÐ
Q32«w¥VW_mQÉ��X�SiVjcsZm�H�uaWQ��oQ
e�VWco[pZ�SpZg�³X��bVjSUVWco[pZÕ[tR6Q
TjSU�
VW[tTja�SUTjQuSURgRm�scoQ
�«VW[§�tQ�ZmQ
TjSUVWQ02
e%_mcs�f�bTjQ�Z/¤E�+_mQ�e��mX��b�
�fSiVWconpQ��42 coZg�bconHco�b�6SU�fa�SUTjQ�T%SUZgvpQ
�§�gSpaWQ
�E[pZEVW_gQ�coTlZm[pZm�
�b[tX�coZgSUVWco[pZ(ad[tTdVjcsZg�65b]�[t�s�o[i¡\csZg�gwHVW_gQ�ÛgT%arV\]�Tj[pZ4V�cfa�e�[tRmcsQ}�
coZtVj[�VW_mQ¦ZmQ
¡ RN[pRm�g�oSUVWco[pZ/wb�mR�VW[�aWcsÐ
Q72«¤�¸ê]�SpZ4`�adRgSte�Q�coa
�oQ�]ÄV
w4Vj_mQ�aWQ
e�[pZg�Y]�Tj[pZ4V�cfaÇe�[pRgcsQ}�yw4SpZg��aW[l[pZªwt�mZ4Vjcs�yaWcsÐ
Q82
cfa�TjQ
Ste%_mQ
�/¤�¸ê]ÈS�]�Tj[pZ4V¦coa�Vj[4[£�mco�uVj[��NQYcsZ6e��o�g�bQ
�§csZEVW_gQ
ZmQ
¡�R6[tRm�m�fSiVjcs[tZlcsZ�cqV%a�Q�Z4VWcoTWQ�Vr`pwicsV�¡\co�o�4�NQÇTWQ}�b�ge�Q}��Vj[�aWcsÐ
Q
¶��H`�XYQ
SUZ6a [U] À�¿WÞ�9�ãiÂÄÅ4ÆYãUÂfå%áÊ¾iÅJÀ%ä TjSpZmvHcsZg�g¤;:�coTjadV
wtSU�o�bcsZb�
�bconHco�b�6SU�faªcoZlVj_mQ�]�Tj[pZ4V�SUTjQ$T%SUZmvtQ
�lSte�e�[tTj�mcsZm��VW[�Vj_mQÇn¹Sp�s�gQ
[U]yVj_mQ�ÛgTjadVÈ[t�b�rQ
e�VWconpQt¤ �+coQ
aÇSUTjQ¥TjQ
aW[p�onpQ}���4`YTjQ
aW[pTWVWcoZm��Vj[
VW_gQ�adQ}e�[tZg�£[p�b�rQ}e�VWconpQtw6SpZg��ad[�[tZ/¤¥��Zge�Q¦Vj_mQl[pT%�bQ
TWcoZm�Ycoa
e�[tXYRm�sQ�VWQ}�ywbS�e�TW[i¡��bcoZm���bcoadVjSpZge�Q�coa+StaWaWcs�tZmQ
��VW[�Q
Spe%_ucsZb�
�bconHco�b�6SU�4Q
®4�gSU�pVW[\Vj_mQÈaW�mXé[U]bVj_mQ�[t�b�rQ
e�VWconpQ��mcq±JQ�TjQ�Zge�Q
aª[U]
csVjaÈVr¡È[�ZmQ
SpTWQ}arVÇZmQ�co�p_H�N[pT%a�w4csZuQ
Spe%_��bcsTjQ
e�VWco[pZ/¤��+_mQ�]�Tj[pZ4V
cfa�Vj_mQ�ZÕ[tTj�mQ�TjQ
�³Spe
e�[tTj�bcoZm�¯Vj[�VW_gQÎe�TW[i¡��bcoZm���bcfadVjSUZ6e�Qpw
VW_gQ£coZg�bconHco�m�gSU�faY¡\cqVj_¢Vj_mQ��oSpTW�tQ�T�niSU�o�mQ
a��NQ�coZm�«adQ
�sQ}e�VWQ}�
]�[pTÈcsZ6e��o�gadco[pZ�coZYVW_gQ¥ZmQ
¡ÉRN[pRg�m�oSUVWco[pZ/¤$hH�gX�X�SpTWcoÐ�coZm��Vj_mcoa
RmTj[be�Q
�m�mTWQ¦coZ£SYR6adQ
�g�b[be�[b�bQt¨

<>=@?�A�BDC6EGF�H�B4I6B�A@C4JLK�?4INM
O�P B�J�Q6?4QDR6STC�JLK�?�IU?TVXW�KZY�B\[�VTA@?1]
Q�A@B�^LKZ?4RLW>H@B�I6B�A@C�J_K�?4Ia`

Ocb B�STB6E1JLK�?4Iad�]LC�JLKGIDHUC4I@e�]6R�J@C4JLK�?4I
H@B4I6B�A�C�J@Bf[�B�gDJDA@C�K&I@e_K1^LK1e�R6C�S@Wh`

OXi F6Bkj�[cKGI@e_K1^_KZe�R6C�S�WlC�A@B�W4?�ATJ@BTe�KGI�J�?
VTA@?4I�JmWfC6EDE4?�ADe_KGI�H\J�?kJTF@BmK1A
I6?4I@e�?G];KGI6C�J_K�?4Ia`

Ocb B�J�C�n�oqpr=@?�A�BDC@E1FkI6?4I@e�?G];KGI6C�J�BTe
VTA@?4I�Jts�W1J@C�ADJLK&I�HfuvKGJTFUJTF6BkV_K1A_WZJU?�I6Bmw,M
x�y V�z�{\[X|kC�K&ILE�S�R@eDB�C�SDS}z
KGI@e_K1^_KZe�R6C�S�W\KGIkI6B4uUQ6?4QTRmSTC�JLKZ?4Ia`

x>~ S@W4B\A@C4IDzXKGI@e_K1^_KZe�R6C�S�W�C6EDE4?4A�e_KGI�HfJ@?
JTF6BmK1A�E1A@?4u@e_K&I�H�e_KTW1J@C4ILE4B�d*KGILE�SZR@e�B
JTF6B�V_K1A_W1J�[�|kC�KGI�e_K1^LKZe4R6C�S@W}KGI�J�F6B
I6B4ukQ6?4QDR6STC�JLK�?�IkC4I@e���A@BTC�zq`

x CU�Dnkzq`
O�� ?4Q��kJTF6B}I6B�u�Q6?�QDRmSTC�J_K�?4I�K&I�J@?\JTF6Bk?�S�e
Q6?4QDRmS�C�JLK�?4IkC4I@e�]L?�^@Bk?4I�J@?}I6B�gTJ
H@B4I6B�A�C�JLK�?4I�p

 "!� =�>LALI
A@B&%.A@G�)h��=�-

�+_mQ�hb^��Èx SU�o�p[tTWcsVW_mX#csXYRm�oQ�XYQ
ZtV%a�Q
�scsVWcfaWX#Vj_mTj[p�m�t_¯SpZ
Q� HVjQ�TjZgSU�yRN[pRm�g�oSUVWco[pZ/wb[tT+SpTje%_gcsntQk��;��[p]�S�RmTjQ
�bQ�ÛgZmQ
�£aWcsÐ
Q
�2«¤§�+_gQ�SU�o�p[tTWcsVW_gX#cfa�coZmcsVWcfSU�ocsÐ
Q
�«¡\csVW_ËS(TjSpZg�b[tX#RN[pRb�
�m�fSiVjcs[tZ*�h�4wJ¡\_m[taWQlÛ6TjadV�Zg[pZb�Ê�b[pXYcoZgSiVjQ
��]�Tj[pZ4V�coa�e�[tRmcsQ}�
coZtVj[���;�p¤�¸ê]+VW_mQ�]�Tj[pZ4V�aWcoÐ�Q�Q� me�Q�Q
�ga��2«w cqV�¡\cs�o���NQ�VWTj�mZb�
e�SUVWQ}�¢Vj[¢aWcsÐ
Q��2 �6adcoZm��S��U½ÊàYä%¾iÅgåYe��s�6arVjQ�TjcsZm�«adVWT%SiVjQ��p`



��c»¤ Qp¤owmVW_gQ�ÛgZgSp�/ZH�mX��NQ�T�[U]�e��o�garVjQ�T%a��2­coa�adRNQ
e�cqÛ6Q
�«¾ Ý ¿�ÂÄ½
Þi¿�Âq��¤E�+_mQ �2ëcsZg�mcsnHcf�b�gSU�fa�Zm[i¡�e�[pZgadVWcsVW�mVWQ�Vj_mQuQ� HVWQ�TjZgSp�
RN[pRm�m�fSiVjcs[tZ �� í ]�[tT�VW_gQ�ZmQ� HV��tQ�ZmQ
TjSUVWco[pZ/¤�x\]ÄVWQ
T�SpTje%_mcon4�
coZm�¢cfa�e�[pXYRm�oQ�VjQ
�yw¥VW[p�gTWZgSpXYQ�Z4V£aWQ��oQ
e�VWco[pZ/w�X�SUVWcoZm�ËSpZg�
X��mVjSiVjcs[tZ�SUTjQuSURgRm�scoQ
�ÎVj[§�N[UVj_��� � SUZg�>� � Vj[¬�pQ
ZmQ�T%SiVjQ
VW_gQ�ZmQ�¡�RN[pRm�g�oSUVWco[pZ � íU¤ �+_mcoa�RmTj[He�Q
�b�gTWQ\cfa�TjQ�RNQ
SiVjQ
��]�[tT
Q
Ste%_�]�[p�o�o[i¡\csZm���pQ
ZmQ�T%SiVjcs[tZ/¤ hbcsZge�Qk�� � ¡\co�s�J�NQ¦Zm[pZb�êQ�XYRbVr`
]�[pT ��� �mw6SYRmTWQ
�scoXYcsZ6SUTj`�Zm[pZ6�b[pXYcoZgSiVjcs[tZ�TjQ
�b�6e�VWco[pZ�¡\co�s�
�NQlR6Q
Td]�[tTWXYQ}��SU]ÄVWQ�T�VW_mQ�Û6TjadV�Zm[pZ6�b[pXYcoZgSiVjQ
��]�TW[tZ4V+[p]�� �
cfa\e�[pRgcsQ}��coZ4VW[ �� � SUZ6���NQ�]�[tTWQ�e��s�gadVWQ
TWcoZm�Ycfa\SURmRm�ocoQ
�y¤� �o�garVjQ�TjcsZg�¦aWQ��oQ
e�VWco[pZYRmTj[be�Q�Q}�ma SU�o[pZm��Vj_mQ+]�[p�o�s[i¡\coZm�¦�ocsZmQ}a�¨
SU�o� �bcoadVjSpZge�Q}a��6Q�Vr¡ÈQ
Q�Z¬coZg�bconHco�b�6SU�fa�coZ¬Vj_mQ�]�TW[tZtV¦SUTjQ�e
SU�s�
e��g�oSUVWQ
�/wHSpZg��Vj_mQ�Vr¡È[�csZg�mcsnHcf�b�gSU�faÇ¡\cqVj_�Vj_mQ�aW_m[tTdVjQ
adVÈTjQ��s�
SiVjcsntQ��bcfadVjSUZ6e�Q�SpTWQ�adQ
�sQ}e�VWQ}�¬SUZ6�¬XYQ�Tj�pQ}��csZ4VW[£Sue��s�gadVWQ
T
¤
�+_mQ(RmTj[be�Q}�b�mTjQ(coa�TjQ�RNQ
SUVWQ}�Ë�gZtVjcs�¥VW_mQE�bQ
aWcsTjQ
�ËZH�mX��NQ�T
[U]�e��o�garVjQ�T%a�coaYTjQ
Ste%_mQ
�v5�VW_mQ
Z/w$]�[tTYQ
Spe%_Ée��o�gadVWQ�T}w�Vj_mQ�csZb�
�bconHco�b�6SU��e��s[4adQ}arV�VW[�Vj_mQ�e��o�gadVWQ�Tle�Q�Z4VWTj[pcf�Ecoa�aWQ��oQ
e�VWQ
�E]�[tT
RmTj[pRgSp�tSUVWco[pZ�coZ4VW[YVW_gQ�ZmQ�¡ R6[tRm�m�fSiVWco[pZª¤
¸ÊZ�RgaWQ��g�b[be�[H�mQp¨

<>=@?�A�BDC6EGF�H�B4I6B�A@C4JLK�?4INM

O�P B�J�Q6?4QDR6STC�JLK�?�IU?TVXW�KZY�B\[�VTA@?1]
Q�A@B�^LKZ?4RLW>H@B�I6B�A@C�J_K�?4Ia`

O�� B�ADH@B}I6?�I@e�?1];K&I6C�J@BTe�W4?�SZR�JLK�?4I_W�KGI
Q6?4QDRmS�C�JLK�?4IkC4I@eUC�A_E1FLK1^@B d0A�B6E4C�S@EGRmSTC�J@B
I6?4I@e�?G];KGI6C�J�BTe `

O y VUJ�F6B}I6?4I@e�?G];KGI6C�J�BTeUW4B4J�B4g_E4BDBTe6WlJTF6B
C�A_E1FvKG^@B�W�KZY�B 5
x � A@BDC�J�B�CXE�SZRLWZJ@B�AkVD?�A�BDC6E1F
KGI@e_K1^_KZe�R6C�S 5

x�� FvK4STB}J�F6B}IDR4]6�6B4A�?�VXE4S�RLWZJ@B4A_W
B�g_E4BDB�emW>JTF6BUC�A_EGFvK1^@BUWDKZY�BqM
î � C�S�E1RmSTC�J�B}e_KTWZJ�C4ILE4B6W3�6B�JTu@BDB4I
E�S�R_WZJ@B�A_Whd ]LB�ADH�B}JTF6B\JTu6?�E�ST?6W�B6WZJ
?4I6B@W\C�I@e�E4C�S@E1R6STC�J@B�I@B4u�E�S�RLWZJ�B�A
E4B4IDJDA@?mKZe 5

x�y I�BDC6E1F�E�S�R_WZJ@B�Aqd*W�B�STB6EZJ�J�F6B
KGI@e_K1^_KZe�R6C�S\E�ST?6W�B6WZJ�J@?�JTF6B�E4B4IDJDA@?mKZe
C4I@e�E4?4Q���K1JcKGI�J�?�J�F6BkC�A_E1FvKG^@B `

hHQ
npQ�T%SU�m�mcq±JQ�TjQ�Z4VÈ�bQ�ÛgZmcsVWco[pZga�[U]/�bcfarV%SUZge�Q¥SUTjQ\TjQ�RN[pTWVWQ
��coZ
VW_gQ��scsVWQ
TjSUVW�mTjQpwbT%SUZm�tcsZg��]�Tj[pXìSYaWcsXYRm�oQ�Q��6e��oco�bQ}SUZ£XYQ�VWTjcfe
VW[\XY[tTWQ�Q
�oSp�6[tTjSUVWQpw}e�[iniSUTjcfSUZge�Q�X�SUVWTjcq ��gSpaWQ
��Q� bRmTjQ
ajaWcs[tZga
�LæÇ[4adX�SUZ(�»�U�p�t¼t�W��¤ª¸êVÈcoa$Sp�oaW[�RN[tajadco�m�oQ+VW[le%_m[H[taWQ+¡\_mQ�Vj_mQ�T
VW[Îe��o�gadVWQ�T�csZË�bQ
e�coaWcs[tZ�[pT�[p�b�rQ}e�VjcsntQuadR6Spe�Qt¤¬¸ÊZ«Vj_mcoa�RgSU�
RNQ�T}wy¡ÈQ�_gS¹npQ��gadQ}�§S�Zm[pTjX�SU�ocsÐ
Q
��Q
�ge��oco�mQ
SUZÎ�bcfarV%SUZge�Q�coZ
[p�m�rQ
e�VjcsntQ�adRgSte�Qt¨

	�

��� ���� ð���� í�� ��� 
��� µ ��� ����XYSU �� ���! �� "  $#&% µEXYcoZ'� ���! ��("  $#&%
) ï

¡\_mQ
TWQ¬ñ coa�Vj_mQ(ZH�mX��NQ�T�[p]�[t�b�rQ
e�VWconpQ}a�w � � 
!�� cfa�VW_mQ+*4�
VW_§[p�b�rQ}e�VWconpQ�n¹Sp�s�gQl[U]�coZg�bcon4cf�b�gSp��,%wNSUZg�.- cfa\Vj_mQ�aWQ�V�[U]
coZg�bcon4cf�b�gSp�oaÇVj_gSiV�cfa\�NQ�coZm��TjQ
�b�ge�Q
�y¤

 "!�/ =�>LALI
A@B&%.A@GËÌ�/10uÍa-
�+_mQÉVWTj�mZge
SiVjcs[tZ{XYQ�Vj_m[b�,coZ�Ìu¸rP�Í�x cfa«S niSpTWcfSUZ4V¯[U]
e��o�gadVWQ
TWcoZm�éTWQ}�b�ge�VWco[pZ�csXYRm�oQ�XYQ�Z4VjcsZm�éVj_mQX�sä%¾pãtä�¿ Ý ¾i¿�á»ÂÄ½
á»ÂLÞiÅgÂÄÅHÆ³¾Z� Æ4Þi¿�ÂÄá�ÁHà�¤ �+_mcfa£TWQ
RmTWQ}adQ
Z4VjauS¢XY[pTjQEaW[pRm_mcfadVWcs�
e�SUVWQ}�¬e��o�gadVWQ�TjcoZm��RmTj[be�Q
�m�mTWQtwNSp�s�o[i¡\coZm��]�[pT¥VW_mQYaWR6Q}e�csÛ6e�SU�
VWco[pZ�[p]¥VW_gQ¬X�Si bcsX��mX e��s�gadVWQ
T�Q� HVjQ�ZgaWcs[tZ/¤³��ajadQ
Z4VWcfSU�o�s`tw
[pZgQ¥coZg�bcon4cf�b�gSp�6cfaÇTjSpZg�b[tX��o`�Rmcoe%vtQ
�¬�L�6Q}e�[tX�coZm��VW_mQ�e��o�gar�
VWQ
T32W�sQ}Sp�bQ
T544��wNSUZg�(Sp�s�OVW_mQ�csZ6�bcsnHcf�b�gSp�oa�¡\cqVj_mcoZ§Sue�Q�TWVjSUcoZ
�bcfarV%SUZge�Q 	 SUTjQ�e��o�gadVWQ
TWQ}��¡\cqVj_¬cqV}¤��+_mQ�RmTj[He�Q
�b�gTWQlcfa�TWQ��
RNQ
SiVjQ
�§�mZ4VWco� Sp�s��Vj_mQ�coZg�bconHco�m�gSU�fa��6Q
�s[tZm��Vj[�Q� bSte�Vj�s`�[pZgQ
e��o�gadVWQ
T
¤,:OcoZgSp�s�o`pw¹Q
Ste%_�e��o�garVjQ�T}º aª�sQ}Sp�bQ
T/cfaªe%_m[4adQ
Z¦StaªS\TjQ�Rm�
TjQ
aWQ�Z4VjSUVWconpQ���TjQ�XYQ�X��6Q
T$Vj_gSiVÈaWcoZge�Q\Vj_mQ�X�Si bcoX��mX�aWcsÐ
Q\[U]
VW_gQ�e��o�gadVWQ
Tja¥coa�e�[pZ4VjTW[t�s�oQ
�ywgVW_mQ�adRNQ
e�cqÛNel¡+S¹`�S�TjQ�RgTWQ}adQ
Zb�
VjSUVWconpQ�coaÇe%_m[taWQ�Z�cfaÈZm[UVÇQ� bR6Q}e�VjQ
�YVj[�_gS¹ntQ¥S��fSUTj�pQ�coXYRgSpe�V
[pZ�VW_gQ�TWQ}�b�ge�Vjcs[tZ�TWQ}ad�m�sV%��¤
k�Zg�scovpQÈVW_mQ6*4�êXYQ
SUZ6aªXYQ�Vj_m[b�ywiVj_mQÈZH�mX��6Q
T [U]gaWQ��oQ
e�VjQ
��csZb�
�bconHco�b�6SU�faÈcoZ�VW_mcfa+e�SpaWQ�coaÇZm[pVÈÛm bQ}�y¤�¸ê]ªVj_mQ�aWQ�V\ZmQ
Q
�ma+SpZ4`
]��mTWVW_mQ
T�TjQ
�m�ge�Vjcs[tZ/w�S§e�Tj[i¡��bcoZm�¬�bcfarV%SUZge�QuT%SUZmvHcoZm��VWTj�mZb�
e�SUVWco[pZ�cfa�SpRmRm�ocsQ}�ywtX�Spv4coZm�¦Vj_mcoaÇSURgRmTW[4Spe%_YSle�[tX��mcoZgSUVWco[pZ
[U]�VW_gQ¦Vr¡È[�RmTjQ�nHcs[t�gaW�s`u�mQ
aje�Tjcs�NQ
�y¤
ÏÎQ¬SU�tSpcsZÉTjQ
aW[pTWV�Vj[�SEZg[pTjXYSp�scoÐ�Q}�¢Q
�ge��ocf�bQ
SpZÉ�bcfadVjSUZ6e�Qp¤
�+_mcfa+Q� bRmTjQ
ajadco[pZucoa+_mQ
TWQ�]��mTWVW_mQ
TW�o`u�bconHco�mQ
���4`�VW_mQ¦X�Si bcs�
X��gX �bcoadVjSpZge�QÇ�NQ�Vr¡ÇQ�Q�Z�Vr¡È[�Q��oQ�XYQ�Z4V%aOcoZ�VW_mQ+adQ�V
wU�oQ
St�bcoZm�
VW[¦¡\_gSUV�coa��gaW�gSU�o�o`lTWQ�]�Q�TjTWQ}�¦VW[�StaªVj_mQ�æÇ[p�mZ6�bcsZg��æÇ[¹ ��$�m�
e��ocf�bQ
SpZ�¶¥[pTjX�SU�ocsÐ
Q
�ÉP¥cfarV%SUZge�QpwÇ[pT�æ+��¶�P�¤È�+_mcoauaWe
SU�oQ
�
®4�gSUZ4VjcqVr`�aWQ�Q
XèVW[Î�6Q(XY[tTWQ£�mZmconpQ
TjajSU�ÈVW_gSpZ¢Vj_mQ(adcoXYRm�oQ
Zm[tTWX�SU�ocoÐ�Q
�¢Q��ge��scf�bQ}SUZ��bcoadVjSpZge�QtwÈSpZg�ËSÎRmTjQ
aje�TjcoRbVWco[pZË[U]
�87 ¼Î]�[pT�VW_mQ¬�gRmR6Q
Tu�N[p�mZ6�¢Vj[�coX�RN[taWQ¬�b�mTjcoZm�«VW_gQ¬e��o�gar�
VWQ
TWcoZm�«Tj[p�bVjcsZgQ¬coa�TWQ
R6[tTdVjQ
�ÉcsZÕVW_mQ¬�ocsVWQ�T%SiVj�mTjQ��LæÇ[taWX�SUZ
�@�p�p�t¼t�d��¤��+_mcoa+cfa+Vj_mQ�niSU�o�mQ¦¡ÈQ��gaWQ
��coZ£[t�mT�adVW�g�b`t¤
x aje%_mQ�X�SUVWcfeYTWQ
RmTWQ}adQ
Z4VjSiVjcs[tZE[p]+VW_mQ�Vj_mQue��s�gadVWQ
TWcoZm�¬SpZg�
VW_gQÇe�TW[i¡��bQ}��VW[t�mTWZ6SUXYQ�Z4VªVr`HRNQ
a�[U]mTjQ
�m�ge�Vjcs[tZ�cfaªRmTj[inHco�mQ
�
coZ�:�co�p�mTjQYz�SUZg����]�TW[tXìP�Q���Q�V¥Sp�@¤/�»�U�p�t¼t��¤9 
EÖ�Ò§Ø
�ÕÔ�� �«Ò��³Ö�� � ÚèÔ���� Ó�� �


��������§Ô�Ö�×���� ×��;:=<1���8� � ×b×/h!$# ´�> '*);+.- /G/ )@?BADCFEG?BCHAu=
�+_mQ�X�SUcoZ£�s[H[pR�e�SpZ��6QlaW`HZtVj_mQ
aWcoÐ�Q
�£SpaÇ]�[t�s�o[i¡�a
¨

zp¤�:�coTjadV�Tj�mZ/¨�VW_gQ�coZmcsVWcfSU��RN[pRm�m�fSiVjcs[tZ§[p]ÇaWcsÐ
Q 2 coa�coZmcq�
VjcoSp�scoÐ�Q}�ywlSUZg� csVja(XYQ
X��NQ�T%a¬SUTjQ¯TjSpZmvpQ}���gStadQ}��[tZ
Zm[tZb�Ê�b[pXYcoZgSiVjcs[tZ£SpZg��e�TW[i¡��mcsZm�Y�bcfarV%SUZge�Q45

�b¤\�+_mQ�ÛgT%arV+Zm[tZg�b[pXYcoZgSiVjQ
��T%SUZgv�cfa+e�[tRmcsQ}��coZtVj[�SpZ�[U]Ä�
ÜgcoZmQ�SpTje%_gcsntQ�[p]madcoÐ�QJI��LSi]ÄVjQ�T}w¹R6[4aWaWcs�g�s`tw}´W�Ê�b[pXYcoZgSUZge�Q
TjQ
�b�6e�VWco[pZN� 5



:�cs�t�mTjQ zt¨ � �o�gadVWQ�TjcoZm�éTWQ}�b�ge�Vjcs[tZ,[p]£S Zm[pZg�m[pXYcsZ6SiVWQ}�
]�Tj[pZ4Vl�LP�Q��(Q�V�Sp�@¤ª�»�U�t�p¼t�W��¤

:�cs�t�mTjQE�b¨ � TW[i¡��mQ
�ËVW[t�mTWZ6SUXYQ�Z4V�TjQ
�b�ge�VWco[pZ³[p]�S«Zm[pZm�
�b[tX�coZgSUVWQ
��]�Tj[pZ4Vl�LP�Q���Q�V¥Sp�@¤/�»�U�t�p¼t�W��¤

¼m¤�hHQ
�sQ}e�Vjcs[tZ/w\X�SiVWcoZm�¢SpZg��X��mVjSiVjcs[tZ³RmTj[H�m�ge�Q*2 [p±6�
aWRmTjcsZm�4a�wª¡\_mcoe%_¯SUTjQYXYQ�Tj�pQ
�E¡\csVW_ÎVW_mQ 2òRgSpTWQ
ZtV¦Vj[
]�[tTWXìSYaWcsÐ
Q���2#XYcq bQ
��RN[pRm�m�fSiVjcs[tZ"5�g¤\�+_mQYXYcs HQ}�ÎR6[tRm�m�fSiVWco[pZÎcfa�VWTj�mZge�SUVWQ}�¬Vj[�aWcoÐ�Q 2 �H`
XYQ
SpZga+[U]�e�Tj[i¡��bQ}��VW[t�mTjZgSUXYQ�Z4V�aWQ��oQ
e�Vjcs[tZ"5� ¤�h4VjQ�Rga���VW_mTj[p�g�p_���SUTjQ�TWQ
R6Q}SiVWQ}�£�mZ4VWco�OaW[pXYQ�VWQ�TjXYcq�
ZgSUVWco[pZ�e�TjcqVjQ�Tjcs[tZ�cfa+XYQ�VG5

|m¤�h4VjQ�RgaEz¬Vj_mTj[p�m�t_ � SUTjQ¬TjQ�RNQ
SUVWQ
��¡\csVW_ S�RN[pRm�g�oSU�
Vjcs[tZ�[p]�aWcsÐ
Q�� Ilwme�[pXYRmTjcoaWcsZg��Vj_mQ I aW[p�o�bVjcs[tZgaÇcsZ£VW_gQ
SpTje%_mconpQ�]�Tj[pX�VW_mQ�RgTWQ
n4co[p�6a¦TW�mZ�SpZg�¯¼ I�T%SUZg�m[pXY�s`
�tQ�ZmQ
TjSUVWQ
�ucsZ6�bcsnHcf�b�gSp�oa&5�H¤\�+_mQ�R6[tRm�m�fSiVjcs[tZ§coZi�rQ
e�VWco[pZ¬cfa¥TjQ�RNQ
SUVWQ}�(�mZ4VWco� [pZmQ�[U]
Vj_mQ¦VWQ
TWXYcoZgSiVjcs[tZ£e�TWcsVWQ
TWcfS�coa\ajSiVjcoadÛgQ
�/¤

x°XY[pTjQ(coZb�ê�mQ�RbVj_³csZ4VWTj[b�b�ge�VWco[pZÉVW[«Vj_mQ§adVWTj�ge�Vj�mTjQ([U]l´W�
¶�hg·¦x�¸d¸+cfa+RmTj[in4cf�bQ}�ucoZ��¦[p�o�oSUV+ç��\Q�Q}�E�»�U�t�p|t��¤

ÏÎQ�_6S¹npQ�St�m�bQ}��Vj_mQ�Vr¡È[�e��o�garVjQ�TjcsZg�U�ê�gSpaWQ
��SpTje%_gcsntQ�VWTj�mZb�
e�SUVWco[pZlXYQ�VW_m[b�ma SU�sVWQ
TWZ6SiVWconpQ�VW[¥VW_mQ+e�Tj[i¡��bQ
��VW[p�gTWZgSpXYQ�Z4V
aWQ��oQ
e�Vjcs[tZEcoZ�h4VWQ
R	�g¤��+_mQ�TjQ
aW�m�qV�[p]�VW_gQ
aWQ�ad�m�6arVjcqVj�bVWco[pZga
SUZ6�§Vj_mQue�[pXYRgSUTjcfad[tZ§Vj[�VW_mQue�TW[i¡��mQ
�EVW[t�mTWZ6SUXYQ�Z4V�R6Q
Td�
]�[pTjX�SUZge�Q�SUTjQ��bQ}aWe�TWco�NQ
�£csZ£Vj_mQ�ZmQ� HV�aWQ
e�Vjcs[tZ/¤/h!� ?�
(= ?l= )@? � A
��D���=�� )
x�ajSU�ocoQ�Z4VucfaWaW�mQ¬coZ³VW_gQEe�[tXYRgSUTjcoaW[pZ�[p]��Î����x¥aucoauVW_gQ
�bQ}adco�pZ([p]�VjQ
adV�RmTj[p�g�sQ
XYa\VW_gSUV�SUTjQle�SpRgSU�g�sQ�Vj[�RmTj[p�NQ�VW_gQ
Q�nt[p�o�bVWco[pZ6SUTj`��b`HZgSpXYcoe
a�[p]ªQ
Ste%_uSU�o�p[tTWcsVW_mX�w4_mco�p_m�ocs�t_4VWcoZm�
csVja�Sp�mn¹SpZ4VjSU�tQ
aYSUZ6�¢csVja�aW_m[pTWVje�[pXYcoZm�ta
¤¢ÏÎQ(_gS¹npQ�e�[tX��
RgSpTWQ}�£VW_mQ�ZmQ�¡²Q
ZHn4coTj[pZmXYQ�Z4V%SU�ªaWQ��oQ
e�VWco[pZ(Vj[�VW_mQ�[p�f��[pZgQ
[inpQ
TªS\ZH�mX��6Q
Tª[U]me%_gSp�s�oQ�Zg�pcoZm�+VWQ}arVO]��mZge�Vjcs[tZga��bTjS¹¡\Z�]�Tj[pX
Vr¡Ç[Y�mcq±JQ�TjQ�Z4V¥e��fSpajaWQ
a
¤
�+_mQ�Û6TjadV�cfa\Vj_mQ��JP�� ]LSUXYco�s`¯�LP�Q��É�@�U�t�mz¹�d��wg¡\_mcoe%_Ee�[pZm�
aWcoadVja�coZ¬VW_gQ�XYcoZmcoX�coÐ
SUVWco[pZE[U]$Vr¡Ç[u[t�b�rQ
e�VWconpQ
a�coZ§Vj_mQ�]�[t�q�
�o[i¡\csZm�Y�tQ�ZmQ
TjSp�6]�[tTWX�¨

� í ���ª�� ï ���ª� ��� ���ª���O� � í ���ª��� � ���ª�W��+_mQÎ]LSUXYco�s` e�[tZtV%SUcoZga�adcs  e
SpaWQ
a
w�e�[pTjTWQ}adRN[pZg�mcsZm�¢VW[³aWcq 
e%_m[tcoe�Q
a�[U]6VW_mQÇ]��mZge�VWco[pZga � íi���ª��w � ���ª��SpZg���O� � íi���ª��� � ���ª�W��wSUZ6�¬[U]�VW_mQY�oQ�Zm�pVW_ESpZg�¬T%SUZg�pQl[p]�VW_gQ��bQ}e�cfadco[pZEnpQ}e�VW[tT���¤
:m[tT+[p�mTÈVWQ}arV%a�wb¡ÇQ�_6S¹npQ�aWQ��oQ
e�VWQ}���JP�����SpZg���yP��\|g¤ �+_gQ
ÛgT%arV$cfa�SYz
��niSUTjcoSp�m�oQÇRgTW[t�m�sQ
X�wU¡\cqVj_YVW_mQ+Û6TjadV$e�[pXYRN[pZmQ
Z4V
[U]����6Q
csZg��TWQ}arVjTjSpcsZmQ}�lVj[¦VW_mQ � �!��z�"mcoZ4VWQ
TWniSU�»wU¡\_mco�oQ¥SU�o�bVW_gQ
[UVj_mQ�T%aÇ�scoQ¦csZ#�sµ � � � "ê¤��+_mQ�Vj_mTWQ
Q�]��mZge�Vjcs[tZga\SUTjQ��pconpQ�Z��H`N¨

� íi���ª� � $ í
� ���ª� � % z'& í �� 
 � ï � $ ï
 µËz}�$e�[4a����)( $ 
ê�d�

�ª� � í ���ª�*� � ���ª�W� � z\µ,+ � í��JP��\|�coa\Sp�oaW[�S£z}��niSUTjcfSU�m�oQ¦RmTW[t�m�oQ�X�wH¡\cqVj_�Sp�s�JVj_mQle�[tX��
RN[pZmQ
ZtV%al[p]-�³csZ.� �/�
z�"ê¤¬�+_mQ�Vj_mTWQ
Q�]��mZge�VWco[pZga�SUTjQ��tcsntQ�Z
�H`J¨

� íi���ª� � z+µ¯Q� bR/�rµ0� $ í��badcoZ!14�L|2( $ í
�
� ���ª� � z'& % �o� í �� 
 � ï $ 
ê�43 % " í�546�O� � íU���ª�*� � ���ª�d� � z+µ³� � í� � ï

�+_mQ�aWQ
e�[pZg��]LSpX�co�o`¥cfaªe�[tZgadVWcsVW�bVjQ
�¦�H`�Vj_mQ�aW[�e�SU�o�oQ
�¦P��078�
VWQ}arV�]��mZge�VWco[pZga��@P¥Q
� �@�p�p�4�p�d��w ]�TW[tX:¡\_mcoe%_¢¡ÈQ�_gS¹npQ£adQ��
�oQ
e�VjQ
�§RmTW[t�m�oQ�X­z�SUZ6�¬|m¤¦P��078��z�cfa�S��YniSpTWcfSU�m�oQlRmTj[p�m�
�oQ�X°coZ4nt[p�onHcsZm��VW_mQ�X�coZmcoXYcsÐ}SiVWco[pZE[U]�Vj_mQ�]�[t�s�o[i¡\coZm��VW_gTWQ
Q
[p�m�rQ
e�VjcsntQ
a
¨

� í¹���ª� � z
� �dz9& � ���ª�W� $ í $ ï



� ïU���ª� � z
� �dz9& � ���ª�W� $ íU�dz\µ $ ï}�

��� ���ª� � z
� �dz9& � ���ª�W���dz�µ $ í��

¡\csVW_ $ 
��#� �/�
z�"/SUZg�
� ���ª� � z
�p�6� � & �� 
 �

�
� $ 
ªµÎ� 7 � � ï µ¯e�[4a��@�p� ($� $ 
yµ«�87 � �W�d�

hHcoXYcs�fSUTj�s`twtP��07 �J|lcoaÈS��p��niSUTjcfSU�m�oQ\RmTj[p�m�oQ�X �LSU�4SUcoZ�¡\cqVj_$ 
 � � �/�
z�"���coZ4nt[p�onHcsZm�¢VW_mQÎXYcsZgcsXYcoÐ
SiVjcs[tZ�[p]lVW_mQEVW_gTWQ
Q
[p�m�rQ
e�VjcsntQ
a
¨

� íi���ª� � z
� �rz & � ���ª�d�be�[ta}��( $ í 3p�p�be�[ta����¹ï}�

� ïp���ª� � z
� �rz & � ���ª�d�be�[ta}��( $ í 3p�p�baWcsZ/���iï
�

��� ���ª� � z
� �rz & � ���ª�d�baWcsZ���( $ í 3p�p�

¡\csVW_��iï � ($�dz9&¢� � ���ª� $ ï
�43 �6�dz & � ���ª�W�+SUZg�
� ���ª� � ïjï� 
 �

�
$ �
	 í


ÏÎQ�_6S¹npQ�TW�mZÎQ
Ste%_¬VjQ
adV�e
SpaWQ�]�[tT¦VW_mQ�Vr¡Ç[£SpTje%_gcsntQlVWTj�mZb�
e�SUVWco[pZ¯XYQ�Vj_m[b�ma�SpZg�Î]�[pT�VjQ�Z«T%SUZg�m[pX#aWQ�Q}�ma
¤£�+_mQ�e�[pZm�
npQ
TW�tQ�Zge�Qpw+�bconpQ�T%aWcqVr`ÉSUZg�³´W�êR6Q
Td]�[tTWX�SUZ6e�Q�csZ6�bcoe
SiVj[pT%a�SUTjQ
aW_m[i¡\Z(csZ :�co�p�mTjQ
a�¼i�Ê|m¤��¥VW_mQ
T¥RmTjcoXYSpTW`£�bQ�V%SUco�oa�SU�N[p�bV¦´W�
¶�hg·¦x�¸d¸�º aYe�[tZbÛg�p�gTjSUVWco[pZÎ]�[pT�SU�o�$VW_gQuTj�mZga�SpTWQuTWQ
R6[tTdVjQ
�
coZ���SU�g�sQYzp¤

��SU�m�oQ«zp¨§�§SUcoZ�´W�Ê¶�hm·¦x¥¸d¸YRgSpTjSpX�Q�VWQ
T�niSp�s�mQ}a��gaWQ
�É]�[tT
VW_gQ�TW�mZ6a�¤

+£F4G�F��iA�

¸ÊZmcqVjcoSp�/RN[pRm�m�fSiVjcs[tZ£aWcoÐ�Q z}�
hHcsÐ
csZg��aWe%_mQ
XYQ ¸ÊZi�rQ
e�VWco[pZ«�@� ��� �
´d�ÊSUT%e%_mconHcsZm��niSU�o�mQ �m¤ �p� � �� z
� �� z
� �

)/D�� E��¹?NB}B
?HKNF��
��� zp¤ �
� � z �

�¥?N>��/G�?_%�ALCm> ���OI
CbI}AL?NG
�  �m¤ �p¼t¼p¼
� � �U�

��F����ê?��Z%�CmG�
pF � F4I
�¹A�
pB
´d�êniSU�o�mQ �m¤ �p� � �
P¥conpQ
TjaWcqVr`u�pTjco�£adRNQ
e�cqÛNe�SiVjcs[tZ z
¼t¼

�+_mQ��mSUVjSYad_g[i¡³VW_gSUV\VW_mQle��s�6arVjQ�TjQ
�u´W�Ê¶�hm·¦x¥¸d¸�º a�S¹npQ
TjSp�pQ
RNQ�TW]�[pTjXYSpZge�Q£cfa�e�[tX�R6SUT%SU�m�oQ�¡\csVW_ÉVj_gSiV�[U]�VW_gQ([pTjcs�tcsZgSp�
SU�o�p[tTWcsVW_gX£¤

 
�Ò��X
������Ç×mÒ��X�

x�®t�gcoe%v�SUZgSp�s`baWcoa¥[U]$Vj_mQ�RNQ�TW]�[pTjX�SUZge�Q�Rm�o[UV%a�aW_m[i¡�a�VW_gSUV
VW_gQ�e��o�garVjQ�TjQ
��´d�Ê¶�hg·¦x�¸d¸ �b[HQ
a Zg[UV$adQ
ZgaWcs�m�o`lRNQ�TW]�[pTjX �NQ�Vd�
VWQ
T�VW_6SUZÉVW_mQ¬e�TW[i¡��mQ
�¢VW[p�gTWZgSpXYQ�Z4V�e�[p�gZtVjQ�TjRgSUTWV
¤Õ�+_gQ
VW_gTWQ
Q�n¹SpTWcfSUZ4V%a\ad_m[i¡ e�[tX�R6SUT%SU�m�oQ��b`HZgSUXYcfe�a+[pZ£Vj_mQ¦]�[p�mT
VWQ}arV�e�SpaWQ
a+¡ÇQ�_gS¹ntQle�[pZ6adcf�bQ�TjQ
�/wb�sQ}Sp�bcoZm�YVW[�Vr¡È[YRN[tajadco�m�oQ
e�[tZge��o�gaWcs[tZga
¨

< x��m�bcsVWco[pZgSp��coX�RgTW[intQ�XYQ�Z4Vja�SpTWQ�ZgQ�Q
�mQ
�¯coZ«[pT%�bQ�T¦Vj[
e�[pZgadVWTj�ge�V\S�e�[pXYRNQ�VWQ
Z4V\e��s�6arVjQ�TjcsZm��SU�o�p[tTWcsVW_mX e
SURgSU�
�m�oQÇ[U]gV%Spe%vH�ocsZm��e�[tX�Rg�sQ� ¦RgTW[t�m�sQ
X�a�¤ � [in¹SpTWcfSUZ6e�Q�X�SU�
VjTWcs �SURgRmTW[4Spe%_mQ}aOaWQ�Q
X²npQ
TW`�RmTj[pXYcfadcoZm��csZ�VW_gcoa$aWQ�Z6adQtw
�m�mV�VW_mQ
`�SpTWQ�SU�faW[�XY[tTWQ�e�[tXYRm�bVjSUVWco[pZgSp�s�o`u�bQ
X�SUZg�H�
coZm�65

< �+_mQ��tTWQ
Q
� [p]£´W�Ê¶�hm·¦x¥¸d¸Îcoa¯[tZm�s`,XYSpTW�tcsZ6SU�o�s`²Si]Ä�
]�Q}e�VWQ}���H`�VW_mQlVr`4RNQ�[U] Q�ZHnHcoTW[tZmXYQ�Z4VjSp�/adQ
�sQ}e�VWco[pZ£coX��
Rm�oQ�XYQ
ZtVjQ
�y¤��+_mcfa$e�[pZge��s�gaWco[pZ�coa�R6SUTWVWcfSU�o�s`�aW�mRmRN[pTWVWQ}�
�H`l[t�mT�TWQ}ad�g�qV%a�ad_m[i¡\coZm��S�XYcsZmcoX�SU�g�mQ�RgSpTdVj�mTWQÇ[U]NVW_gQ
RNQ�TW]�[pTjX�SUZge�Q�XYQ�VjTWcfe�a�]�TW[tX°VW_mQY[tTWco�pcoZgSU� ntQ�T%adco[pZE[U]
Vj_mQuSU�o�p[tTWcsVW_gX£¤��+_mcoa�X�S¹`§coZg�bcfe�SiVjQYVW_gSUV�[UVj_mQ�T��bcq�
TjQ
e�VWco[pZga�]�[pT�csXYRmTj[inpQ
X�Q
Z4V�SUTjQ�VW[��6Q�Rm�mT%aW�mQ
�y¤��\Q��
e�Q�Z4V(TWQ}ad�m�sVja£[t�bVjSpcsZmQ}�Õ¡\csVW_éSÉRgSUT%SU�o�sQ
��ntQ�T%adco[pZ�[U]
´W�Ê¶�hm·¦x¥¸d¸laWQ�Q�X­Vj[§e�[tZbÛgTjX�Vj_gSiV�VW_mQ�Q� bcoadVWQ
Zge�Qu[U]
XY[pTjQ\RmTj[pXYcfadcoZm��ad[t�mT%e�Q
a [p]ycsXYRmTj[inpQ
X�Q
Z4V\�@^ ¤)�\Q
Q
�yw
RmTjcon¹SUVWQ�e�[tXYX��mZmcfe�SUVWco[pZ6��¤

-!
#"/G�?%$�>LF%&OMNFD%�FHGJI
B
�+_mQ,Sp�bVW_g[pTÕSpe%vHZm[i¡\�oQ
�m�pQ
a³^ ¤ �\Q�Q}�yw('6¤ �¦[t�s�fSiVÕSpZg�)�¤U��SUZg�¥]�[tT�Q� HVWQ�Z6adconpQÇ_mQ��oRYSUZg��e��fSUTjcqÛNe�SiVjcs[tZga
w¹Sta�¡ÈQ
�s�mSta
]�[pT�RmTW[inHcf�bcoZm�£VW_mQ�aW[p�mT%e�Q�e�[H�mQ�SUZg�EVW_gQue�[tX�Rg�bVjSUVWco[pZgSp�
TjQ
aW[p�mT%e�Q}a�]�[tT�e�SpTWTj`HcsZm��[p�bV\Vj_mQ¦VWQ}arV%a�¤AuF%�êF��iF4G�
pFHB
^ ¤HæÈ[4adX�SpZ��»�U�t�p¼t��¤+*�ä�å%ÂqÆpÅ¬¾iÅJã�¾ ÝpÝ � ÂLÀ%¾iá»ÂLÞiÅgålÞ-,¥ÂÄáÊä�¿W¾iáÊä%ã
ãpä�Åmå�ÂÄá»âi½dä�å�á»ÂÄàY¾Uá@ÂLÞUÅ/.ÇÃiÞZ�10bá@ÂLÞUÅN¾i¿�â32 � ÆtÞU¿�ÂÄáÄÁbà�å�¤"^$_/¤ P�¤
VW_gQ
aWcoa
w ¸ÊZgarVjcqVj�bVWQ�]�[pT�¸ÊZb]�[pTjX�SiVjcs[tZ¯SpZg� � [tX�Rg�bVWcoZm�Ehbe�cq�
Q�Z6e�Q��Lk�VWTjQ
e%_4V%��¤
^ ¤UæÇ[taWX�SUZ�ç P�¤t�+_mcsQ
TWQ
Zga+�@�p�p�p¼4��¤54NÁgä76j¾��s¾iÅJÀ%ä86%ä�á 9�ä%ä�Å
Ý ¿jÞ�ßtÂÄà�ÂÄá»â(¾iÅNã�ãUÂÄÃ¹ä�¿%å�ÂÄá@â�ÂÄÅ¯à90��qá@ÂLÞ�6�:�ä%À�á@ÂÄÃiäuä�Ã¹Þ��;0bá»ÂLÞiÅN¾U¿�â
¾Z� ÆtÞU¿�ÂÄáÄÁbà�å�¤$¸r�È���«�OTjSpZgaWSte�Vjcs[tZga�[pZ���np[t�s�bVjcs[tZgSUTj` � [tX��
Rm�bV%SiVjcs[tZ/w=<�[p�»¤ �Hwm¶¥�mX��NQ�T��bwyz � �g¤
^ ¤�æÇ[taWX�SUZéçòP�¤¥�+_mcoQ�TjQ�Zga«�»�U�t�mz}��¤>2¥ãUÃ¹¾UÅNÀ�ÂÄÅ4Æ�À%ÞUÅg½
á»ÂÄÅ?0gÞ�0Hå8@A*B.C2�å�9�ÂÄá�ÁEà�ÂqßtáD0b¿WäYãiÂfå�á»¿�Â�6E0bá»ÂLÞiÅgåY¾iÅJã7,�¾pÀ�áêÞU¿�½
ÂGF}¾iá»ÂLÞiÅ,å�ä��sä%À�á@ÂLÞUÅ àYä�á»¿�ÂLÀ�å�¤#^�TW[be�Q�Q
�mcsZm�4a£[U]�VW_mQË��RbVjcq�
XYcsÐ}SiVjcs[tZ¬�H`¬æÈ�gcs�f�bcoZm��SpZg�§k�adcoZm��^�TW[t�gSU�gcs�ocoadVWcfel�([b�bQ
�oa
��æ+k¥^È� ÏÎ[pTjvbad_m[tRÎSUV�VW_mQ£·�Q�ZmQ�VWcfe�SUZg�¯�$nt[p�o�bVWco[pZ6SUTj`� [pXYRm�mVjSiVjcs[tZ � [pZm]�Q�TjQ�Zge�QË·¦� �6� �¥�r�U�t�mzpwl��¤�^ Q
�scoviSUZ
SUZ6� �Y¤�hbStarVjTW`��È�ma
¤sw+hbSUZ³�¬SUVWQ�[6w � x�¨$�([pTj�tSpZ ��SU�m]Ä�
X�SUZmZªwmR/¤6�p�p~m¤



�Y¤¹P¥Q
���@�p�p�gz}��¤���0��qá@ÂÄ½dÞ�6�:�ä%À�á@ÂÄÃiä�Þ Ý á»ÂÄà�ÂGF}¾Uá@ÂLÞUÅ!0Hå�ÂÄÅ4Æ�ä�Ã¹ÞU½
�;0bá»ÂLÞiÅJ¾i¿�âu¾Z� ÆtÞU¿�ÂÄáÄÁbà�å�¤ '6¤bÏ³co�sQ
`p¤�Y¤gP�Q��/w6�«¤6�([t_gSUZ�ç�hJ¤g�(cfad_gTjS��@�p�p�t¼t��¤ 2 ,�¾¹å�á+à90��qá@ÂÄ½
Þ 6�:�ä%À�á»ÂÄÃiä¥ä�Ã¹Þ��;0bá@ÂLÞUÅN¾U¿�â¦¾�� ÆtÞU¿�ÂÄáÄÁbà ,�ÞU¿���ÅNãiÂÄÅHÆ�9�ä � �q½êå Ý ¿Wä%¾pã
Ý ¾i¿Wä�áêÞU½dÞ Ý á@ÂÄà�¾Z��å�ÞZ�;0bá»ÂLÞiÅgå%¤ ��SpZ6·¦x 7 TWQ
R6[tTdVE�p�p�p¼t�p�4�b¤
¸ÊZg�bcfSUZ�¸ÊZgadVWcsVW�mVWQ�[U]��OQ
e%_mZm[t�s[t�p`tw ��SpZmRm�mT}¤�Y¤¥P�Q��éQ�V§Sp�@¤ò�@�U�t�t�t��¤��JÀ%¾Z�o¾ 6��säËà90�� á»ÂÄ½dÞ 6�:�ä%À�á»ÂÄÃiä¢Þ Ý ½
á»ÂÄà�ÂGF}¾iá»ÂLÞiÅìáêä�å�á Ý ¿WÞ�6 �oä�à�å�¤ ^$Tj[be�Q
Q
�bcoZm�taÎ[p]�Vj_mQ��U�t�t�� [pZg�pTjQ
ajaÈ[tZ£��np[t�s�bVjcs[tZgSUTj` � [pXYRm�bV%SiVjcs[tZ/wmR/¤m~4� � ¤
'6¤ æ�¤ �¦[t�s�fSiV£ç­^ ¤ �«¤9�\Q�Q}�²�@�U�t�p|4��¤��$Þià Ý ¾U¿�ÂÄÅ4ÆÉå�áÊ¾iáÊä�½
Þ ,%½Êá�Ámä�½d¾i¿�á�ä�Ã¹Þ��;0bá»ÂLÞiÅN¾U¿�â¢à�0�� á»ÂÄ½dÞ 6�:�äjÀ�á»ÂÄÃ¹ä¯¾Z� ÆtÞU¿�ÂÄáÄÁbà�å9,�ÞU¿
�sÞUÅ4Æp½Êáêä�¿�à�ÆU¿jÞ�0bÅNã�9�¾iáÊä�¿�àYÞUÅgÂÄáÊÞi¿�ÂÄÅHÆ�ãpä�å�ÂqÆUÅ6¤�x¥�bniSUZ6e�Q
a
coZ£Ï¯SiVjQ�T-�\Q}ad[t�mT%e�Q
a
w%<�[p�»¤�� % wb¸raWaW�mQ�|mw � % �b¤



 0

 10

 20

 30

 40

 0  10000  20000  30000

C
on

ve
rg

en
ce

NFE

 0

 10

 20

 30

 40

 0  10000  20000  30000

NFE

 0

 10

 20

 30

 40

 0  10000  20000  30000

NFE

 0

 0.25

 0.5

 0.75

 1

 0  10000  20000  30000

D
iv

er
si

ty

 0

 0.25

 0.5

 0.75

 1

 0  10000  20000  30000
 0

 0.25

 0.5

 0.75

 1

 0  10000  20000  30000

 0

 0.25

 0.5

 0.75

 1

 0  10000  20000  30000

ε-
P

er
fo

rm
an

ce

k-means

 0

 0.25

 0.5

 0.75

 1

 0  10000  20000  30000

BEND-leader

 0

 0.25

 0.5

 0.75

 1

 0  10000  20000  30000

Crowding Distance

:�co�p�mTjQ�¼m¨�^ Q�TW]�[pTjX�SUZge�Q�XYQ�VWTjcoe
aÇ]�[pT��JP����(��[pZgQle��mTjnpQ�R6Q
T¥aWQ�Q
�6��¤



 0

 2

 4

 6

 0  10000  20000

C
on

ve
rg

en
ce

NFE

 0

 2

 4

 6

 0  10000  20000

NFE

 0

 2

 4

 6

 0  10000  20000

NFE

 0

 0.25

 0.5

 0.75

 0  10000  20000

D
iv

er
si

ty

 0

 0.25

 0.5

 0.75

 0  10000  20000
 0

 0.25

 0.5

 0.75

 0  10000  20000

-0.025
 0

 0.025
 0.05

 0.075
 0.1

 0  10000  20000

ε-
P

er
fo

rm
an

ce

k-means

-0.025
 0

 0.025
 0.05

 0.075
 0.1

 0  10000  20000

BEND-leader

-0.025
 0

 0.025
 0.05

 0.075
 0.1

 0  10000  20000

Crowding Distance

:�co�p�mTjQ �g¨�^ Q�TW]�[pTjX�SUZge�Q�XYQ�VWTjcoe
aÇ]�[pT��JP��\|���[pZgQle��mTjnpQ�R6Q
T¥aWQ�Q
�6��¤



 0

 10

 20

 30

 40

 0  50000  100000

C
on

ve
rg

en
ce

NFE

 0

 10

 20

 30

 40

 0  50000  100000

NFE

 0

 10

 20

 30

 40

 0  50000  100000

NFE

 0
 0.05
 0.1

 0.15
 0.2

 0.25
 0.3

 0  50000  100000

D
iv

er
si

ty

 0
 0.05

 0.1
 0.15

 0.2
 0.25

 0.3

 0  50000  100000
 0

 0.05
 0.1

 0.15
 0.2

 0.25
 0.3

 0  50000  100000

 0

 0.25

 0.5

 0.75

 1

 0  50000  100000

ε-
P

er
fo

rm
an

ce

k-means

 0

 0.25

 0.5

 0.75

 1

 0  50000  100000

BEND-leader

 0

 0.25

 0.5

 0.75

 1

 0  50000  100000

Crowding Distance

:�co�p�mTjQ � ¨�^ Q�TW]�[pTjX�SUZge�Q�XYQ�VjTWcfe�aÇ]�[tT�P��078��z���[tZmQle��mTjnpQ�RNQ�T¥aWQ�Q}�g��¤



 0

 10

 20

 30

 40

 0  50000  100000

C
on

ve
rg

en
ce

NFE

 0

 10

 20

 30

 40

 0  50000  100000

NFE

 0

 10

 20

 30

 40

 0  50000  100000

NFE

 0

 0.01

 0.02

 0.03

 0  50000  100000

D
iv

er
si

ty

 0

 0.01

 0.02

 0.03

 0  50000  100000
 0

 0.01

 0.02

 0.03

 0  50000  100000

-0.005

-0.0025

 0

 0.0025

 0.005

 0  50000  100000

ε-
P

er
fo

rm
an

ce

k-means

-0.005

-0.0025

 0

 0.0025

 0.005

 0  50000  100000

BEND-leader

-0.005

-0.0025

 0

 0.0025

 0.005

 0  50000  100000

Crowding Distance

:�co�p�mTjQ�|m¨�^ Q�TW]�[pTjX�SUZge�Q�XYQ�VjTWcfe�aÇ]�[tT�P��078�J|���[tZmQle��mTjnpQ�RNQ�T¥aWQ�Q}�g��¤


