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�gFTO f P3z�K"��K�¶lo�K"�aOLFTSjUlHGMYK�z�K"MYMJKR[nOJScPVHc��K"�pK�qt�V�Í²�OYMLFT`V`jK"M"� _gf Kÿ��K"�pK�q�É�OJMrFT`V`VKNM8HLK"®
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y�dkqTOLFT�kqTKgFTUZOJK"M�PVo�OrF�SjUlH��ZO f K\��K"�pK�qxËeOrFTy�Ki[�FPK¬K"MYK"Ulo�K�F�UZz�SVMJycP)OrFTSVU�FIH�PRy�]kFT`VdaSjdlH�P)Ul[
P�G¬P)`8FIHgHLKNO�OYS
FI[kK"UZOLF�z�^�O f KRHLKiK"�pK"UZOQH�FTUnO f K/Hrda]lHLK\~�daKNUkO�OJMrFT`V`VKNM�qTK"�pK�qIHÿ³�� _gf KiOLFTy�K
MJK\HLS)qTdaOrFTSVU­S)z KRPVo f ��K"�pK�qiËXo�SjdaUkOYK"M��}PjH�y�KRPjHLdaMYKR[ªOYS']¸K
Or^k�kFIo"P"q�q�^µ�"ËjË)®Y�"²VËR�lH��
C z¡PVHrO��pK"MYOJK�¶Ì[kK"OYK"MJy�FTUlP)OrFTSVU­�gFTO f PùMYKRHLSRq�dxOLFTSVU­SRz�Ê��N²Vo�yÈFIHnP"�jP\F�qIP)]Zq�KX�gFTO f FTU
»VËjË�UuH}P\z�OJKNMgO f K8o�S)q�q�FIH�FTSVU¤�eC°y�SVMYK8PVo"o�daMQPROJK8[kKNOJK"MYy�FTUlPROLFTSVU
�gF�O f P3MJKRHrS)qTdaOLFTSjU'S)z
Ê8ºZ¼½²jo�yÈ¯YÊ8�k¼ÍËVo�y z�SVM8y�dkqTOLFT�kqTK�FTUkOYK"MQPjo�OLFTSVUuHÿ³eFIH8P"�jP\F�qIP)]kqTK6�gFTO f FTU2ÉZ¼���§¤HF� ºV²��¡�3C�H
�gK��gF�q�q-[�FIHJo�duHJHeqIP)OJKNM"��O f K�y�daSVUv��KN�pK�q�ÉnOYMLFT`V`jK"M8dlHLKRHiO f FIHevlUaK�y�KRPVHrdaMJKNy�K"UZOiS)z
¿0z�SVM�O f KnOJMrF�`j`VK"Mc[kKRoQF�H@FTSVU�¯¡O f K6y�daSjUO��K"�pK�q �6[kKRoÿFIH@F�SjUªFIH�]lPVHrKR[�SVU O f Kny�daSjU
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HL^xHLOYK"y FTUkz�SjMJycP)OLFTSjUXP)Ul[6O f K"MYK�z�SVMYK8[kSpKRH}UaSjOedlHrK8O f K¨¿�y�KRPVHrdaMJKNy�K"UZO�³��
_gf K _ K"�jP)OYMJSVU8qTday�FTUaS�H�FTOr^/F�H�SV]xOQP\FTUaK\[
]Z^ey�KRPVHrdaMLFTUa`iO f K�M�P)OYKtz�SjM�UaSVUx®@[�FPK¬MQPjo�OLFT�pK

FTUaK�qIPVHrOLFIo �ä§� o�S)q�q�FIH�FTSVUuH������pK"UZOQHgSRzgO f FIH/OL^Z�lK|P)MJK�HrK�qTKRo�OYKR[�]Z^6MJKR~pdkFTMLFTUa`6P���K"�pK�qtË
o�SRF�UuoÿFI[kK"Ulo�K'�gFTO f ÛÝ¿������µÛ � �NËVËVo�y ¯rHrK"K�qIPROJK"M6o f PR�aOJK"M�H�z�SVM�y�SVMJKX[pF�HYo�dlHYH�FTSVU°SjU
O f F�HQ³Q�


rO�H f SVdkqI[�]lKi�lS)FTUkOYKR[�SVdaO�O f P)O�O f K}MYKRHLdZq�O�H�S)z�O f Kc��K"�pK�quË/OJKRHrOQH�PRMJK� JdlHLO�F�Ux�adaO
OJS6O f K���KN�pK�qi�nC��/De®x(/{EUaK"Or�gSjMJ��¯�HLK"K�]lK�qTS)�/³�� _gf K PVo�OYdlP\q OJMrFT`V`VKNM�[kKRoQF�H@FTSVU£FIH
ycPV[kK8]Z^S��K"�pK�qt�8HL^xHLOJKNy0�

�0SVMYKeFTUkz�SVMYynPROLFTSVUúP)]lSVdaO}O f Kh��K"�pK�q�Ë3OYMLFT`V`jK"Mio"PRUn]lK z�SjdaUl[�FTU$� ºV²���PRUl[v� ºk�N�@�

����Ó���� 
ß§��¤§°­ò�IºD�µ�îöíö¤§°�

_gf K���K"�pK�qi��OJMLFT`j`VK"M3FIH
duHLKR[£OYS'HrK�qTKRo�O8K"�pK"UZOQHe]uPVHLK\[£SVU2P
o�SpPRMQHrK6HLda]uHLK"O|S)z
K"�pK"UZO�[aP)O�Pk�X
rO¹duHLKRH f PRMQ[k�-P)MJK}OYMLFT`V`jK"M�K�qTK"y�K"UkO�H¤z�SjM HL�lK"KR[�¯�P\q�ql�aMYSZo�KRHJH@FTUa`3y�dlHrO�]lK
o�Sjy��kqTK"OYKR['�gF�O f FTU�O f KnºZ¼½²)§1Zn]¸K\P)yÕo�MYSpHJH@FTUa`�FTUZOJK"MY�VP"q OJS'P"�pSRF�[X[kKRPj[ùOrFTy�KV³���P)Ul[
FIH6HLOJMYdlo�OYdaMJKR[ �gFTO f P2HLSRz�Or�}P)MYK"®¡[kMLFT�pK"U�PRMQo f FTOJKRo�OYdaMJK6z�SVM6KRPjHL^ y�SZ[�F�v¬o"PROLFTSVU P)Ul[
GlK�¶ZFT]kF�q�F�Or^p�

_gf KnOYMLFT`V`jK"M�[kKRoÿFIH@F�SjUlH�P)MJKcynPj[kK�FTUÓP0HLSj®@oNP\q�qTKR[���K"�pK�q/�6saM�P)y�K"�gSjMJ�X]lPVHrKR[
SVU�F�Ux�adaOQH�z�MYSVy�O f K�HL�lKRoQFwv¸o9��K"�pK�q��eOYMLFT`V`jK"Mi[kK"�pFIo�KRH��kHrdlo f PjHd��K"�pK�q��8o"P"qTSVMLFTy�K"OJKNM
OJMrFT`V`VKNM/PRUl[���K"�pK�q��8y�daSVU6OJMrFT`V`VKNM/PRUl[��jP)MrFTSVdlH/HYoÿFTUkOrF�qwqIPROJSVM|PRUl[nOLFTy�FTUa`c�pK"OJSpKRH��

_gf K���K"�pK�qi�csuM�P)y�K"�gSjMJ�0FIH3P6Or�gSV®¡[�FTy�K"UlH�FTSjUlP\qGC/�/De®x(�{ÏUaK"Or�gSjMJ�¬� _gf K"MYK
P)MYKiÉV²j� qIP)O�o f K\[3]kFTOQH¹FTUa�adaO}¯roNP\q�qTKR[nC/�/Di®ç(�{�OJK"MYynHQ³�z�MJSjyÏ�jP)MrFTSVdlHe��K"�pK�q¤�GOYMLFT`V`jK"M
[kK"�pFIo�KRH���K\PVo f MJK"�aMYKRHLKNUkOrF�Ux`3HrSVy�K/Hr�lKRoÿF�v¬oe�kFTKRo�KeSRz�[kK"OYKRo�OYSVM¹FTUkz�SjMJycP)OLFTSjU��gÙ P)MrF�SjdlH
qTSV`RF�oNP\q�o�SVy�]kFTUlPROLFTSVUlH�SRz�O f KRHLKiC/��De®ç(�{�OJKNMJycH¹MJKRHrdkqTO¹FTU�O f K}SVdxOJ�adaO�SRz�ºjÉh��K"�pK�q¤�
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OJMrFT`V`VKNMQH��X
@z¤P)UZ^3SRz�O f K}OJMrF�`j`VK"M�H¹F�H�HYP)OLFIH@vlKR[��ZO f Kc��K"�pK�q��isaMQPRy�K"� SVMY�3�gF�q�q�PjHJHrK"y�]kqTK
P�]kqTSZoÿ�6S)z�FTUkz�SVMYynPROLFTSVUXO f P)OiHLdxy�ycP)MrFÇ NKRHeP"q�q�O f K|o�SVUl[pF�OrFTSVUlHeO f P)O f P"�pK/qTKRPV[6OJScP
�lSpH@F�OrFT�pKh��K"�pK�q¤�i[kKRoÿFIH�FTSjU6P)Ul[�O f K"U��uPVHJH�O f KNyÏSVU�OJSk��K"�pK�q¬Éez�SVM�z�daMJO f K"M�PRUlP\qT^xH�FIH��

�'P)UZ^/S)z¬O f KRHLK\��K"�pK�q¬�gOYMLFT`V`jK"MQH�P)]lSR�pKgSV�lK"M�P)OYK}�gF�O f UaS8[kK\PV[3OLFTy�K}[kdxMLFTUa`/O f K
ºk¼Í²)§¤He]lK"Or�gK"K"U
]lKRP)y o�MJS�HJH�FTUa`x�f(iO f K"M�H�� f S)� K"�pK"M}MYKR~�dZF�MYK�HrK"�pK"MQP"q�]lKRPRyAo�MJS�HJH�FTUa`
OLFTy�KRH}OJSco�SVy��kqTK"OJK�¯�HLSV®¡o"P"qwqTKR[m��KN�pK�q �V�Í²3OJMLFT`j`VK"M�Hÿ³Q� _gf K8SjdaOJ�adxOeM�P)OJK|S)z�O f Kk��K"�pK�q
�8OJMLFT`j`VK"M}FIHePR]¸SjdaO�ÉVËVËjb� p�¬P)Ul[6PR]¸SjdaO��NËVËVbc 
z�SVMc��KN�pK�q��j�½²k�

_gf Kk��K"�pK�qt�/y�daSVU
OJMLFT`j`VK"M}FIH-z�daMYO f KNMi[�FIHJo�dlHYHLKR[6]lK�qTS)�8�
_gf Ku��K"�pK�q|�6y�daSVU2OYMLFT`V`jK"M6o"PRU­[kK"OYKRo�O|O f K
�aMJKRHrK"Ulo�K6SRz8y�daSVU2OYMQPVoQ�xH�P)Ul[

� f K"O f K"M/O f K"^úP)MJK�qTSZo"P)OYKR[ùFTU�P)UZ^0S)z-O f K�²6HrK"�lP)M�P)OYKJ7XMYK"`)FTSVUuH SRz}O f K�y�dxSVUX[kK"®
OJK\o�OJSjM"Á/� sg�¬��s�®@�eSjMJO f ����s¹®rmpSVdaO f ��mZC/�'�
m�®@�eSjMJO f �Úm�C/�'�
mp®rmpSVdxO f � _gf KF��K"�pK�q
�V�Í²�y�dxSVU
o�SVUZvlMJycP)OrF�SjU�FTy��¸S�HLKRH�P
z�daMJO f K"M � � O f MJK\H f SRq�[
o�daON�

_gf K0]uPVH�FIo�FTUkz�SjMJycP)OLFTSjU°�aMJSR�pFI[kKR[ª]Z^2O f K
y�daSVU�o f PRy�]¸KNMQH�OJSXO f K ��K"�pK�q·�
y�daSjUnOJMrF�`j`VK"MgFIH}P�H@F�Ux`)qTK/q�PROQo f ]kFTOe¯ro�SVMJMYKRHL�lSjUl[�FTUa`�OJS�O f K/]lK"Ul[no�SpSjMQ[�FTUlPROJK|S)z f FTO
[kMrFwz�O o�K�qwqIHQ³¹z�SVM�KRPjo f S)z¤O f K�P)�x�aMJS"¶ZF�ycP)OYK�qT^0�N�k��ÒRËVË|[kMLF�z�O o�K�q�qIH�SRz�O f Key�dxSVUcHL^xHLOJKNy0�

_gf KRHrK']kFTOQH6P)MYK£MYKRo�K�FT�pKR[2]k^ ÉVËVË�y�SZ[kdkqTK2Pj[a[kMJK\HJH6o"P)M�[aH0¯r�'C/� Hÿ³��<� f FIo f
�lK"MLz�SjMJy  "K"MYSV®¡HLda�x�aMJKRHYH�FTSVU�P)Uu[0`VK"UaKNMQP)OYK3]kFTOi�lP)OYOJK"MYUlH/o�SjMJMYKRHL�lSVUu[�FTUa`6OJS f FTO�o�K"Ua®
OJMYS)FI[aH�¯rP6o�K"UZOJMYS)FI[úFIH8[kK�vuUaKR['PVH8O f K�y�SpHrO/qwFT�pK�qT^ f P"q�z�®@o�K�qwq OYMQP"�pK"MQHrKR[0]Z^'PnOJM�PVoQ���
�aMYSR JKRo�OYKR[ùOYS0O f K�y�FI[k�kqIP)UxK�SRz�P0o f P)y�]lK"M�³Q� _gf Kc�'C/� H �lK"Mrz�SVMYy,Pnq�Sj`)FIo"P"qh(/{
SVUúP�`jMJSjda�0SRz º�o�K"UkOYMJSRF�[xH-FTU � C��'�
ml�ZP)Ul[6O f dlH}�aMJSZ[kduo�K�P�]kFTOe�uP)OJOYK"MJUnz�SjMedlHrK
]Z^0O f K���K"�pK�q}��y�daSjU£OYMLFT`V`jK"M�¯rP\qIHrS'o"P"qwqTKR[2�}� _ �¹o�SpP)M�HLKco�K"UZOJMYS)FI[ùOYMLFT`V`jK"M�³�� _gf K
� C/�'�
m
�}� _ o"P)M�[aH8HLKRPRMQo f z�SjM8�¸S�HJH@F�]Zq�K6y�daSjU�oNP)Ul[�FI[aPROJKRH/FTU�P f SZ[kSpHYo�SV�ZF�oj���
o�K�q�q��gFI[kK�¯r�VËjo�y6³�MJSpPj[�� _gf K��}� _ MYKR~pdkFTMJKRH}PROGqTKRPjHLOiOL� S f FTO/[ZMLF�z�O/o�K�q�q�H/¯@y�duHLO}]lK
z�MJSjy«[�FPK¬K"MYK"UkO [kK\oÿ�xHÿ³�FTUcP\q�q¤ºeq�P"^pK"M�H��VK�¶lo�KN�aO¹UxKRP)M�O f K/� s¹®@��s']lSVdaUl[xP)MJ^6¯@MYSVda` f qT^
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Ëk¼Í» � Û 7ãÛ � �j¼½ËZ�¸�gFTO f SjUkqT^'É�qIP"^pK"Mio�SR�pK"M�P)`jKV³g� f K"MJK·HLSVy�K�É3qIP"^pK"M/o�SVy�]kFTUlPROLFTSVUlH
P)MYK|P\q�qTS)� KR[�� _gf K��}� _ [kKRoÿFIH�FTSjUlH/P)MYK|P\�jP"FwqIPR]kqTK��gF�O f ºk¼Í²)§�H}]lKRP)yÞo�MJS�HJH�FTUa`cOLFTy�K��

CGqTO f Sjda` f O f K"MJKiF�HgUxS � � o�daO-P)OgO f Kh��K"�pK�q��ey�dxSVUnOYMLFT`V`jK"M"�aO f K/MJK\~�dkFTMYK"y�KNUkO
O f P)O8O f KNMJKcP)MJK f FTOQH/FTU2P\q�q-º qIP"^pK"MQHeFTy��kq�F�K\H3Pny�Sjy�KNUkOYday$o�dxO
SRz9� ºf�­²phiK"� 
 o
]lKRo"PRdlHLK6O f Kny�daSVU f PVH3OYS']¸KcK"UaK"MY`VK"OrF�o�K"UaSVdx` f OJS'�lK"UaKNOJMQPROJKnO f K6o"P"qTSVMLFTy�K"OJKNMQH
P)Uu[�y�daSjU�OYSVMYS)FI[aH��

_gf Ku��K"�pK�q��V�Í²ùOYMLFT`V`jK"Mn¯rP"qIHLS2o"P"q�q�K\[ ( _ �i��SZo�OQPRUkO�OYMLFT`V`jK"Mco"P)M�[¸³|o"P)UÓPR�a�kqT^
P0H f P)MY�lK"M � � O f MJKRHrS)qI[�]k^'MYKR~�dZF�MrFTUa`XP�vlUaK"M8ycP)O�o f ]lK"Or� K"K"U'q�P"^pK"M�H�� _gf K�( _ �
o�Sjy��lPRMJKRH}P"q�q�o�Sjy�]kFTUlP)OrFTSVUlHeSRz C3�x��PRUl[ù� qIP"^pK"Mio�KNUkOYMJS)FI[aHgOYSn[ZK"OJK"MYy�FTUaK/F�z�O f K"^
o�SjMJMJK\HL�lSVUl[nOYS�OJMQPjoÿ�xHgPR]lS)�pK P � � O f MYKRH f S)qI[��aOr^k�ZF�oNP\q�qT^6º)®rÒ�hiK"� 
 oV��beSR�gKN�pK"M"�p[ZdaK
OJS
O f Kco�Sjy�]kFTUlP)OYSVMLFIon�aMYSV]kqTK"ycH
SRz�[kS)FTUa`'O f FIH
ycP)OQo f FTUa`x�¹KRHr�¸K\oÿFIP\q�qT^£FTUªO f K�]adlHL^
mZC/�'�8m�MYK"`)FTSjUlH��lO f FIH/o�SVy��adaOQPROLFTSVU'SRz�OJK"U6O�P)�pKRHgqTSVUa`jK"M/O f P)U0O f K|Ék¼×±V§2H}P"qwqTSjOJOJK\[
z�SVMÿ��K"�pK�q��nOJMrFT`V`VKNM�OJK"MYyÕ[kKRoÿFIH�FTSjUlH���DeKRoÿFIH�FTSjUªOrFTy�KRH8Or^k�kFIo"P"q�q�^�MQP)Ux`VKnz�MJSjy �nOYS
²�§¤HGFTU'O f K � C/�'�8m�MYK"`)FTSjUlH���]adaO�o"PRU'OQP)�pK|da�'OJSú�"ËVËn§¤HGFTU'O f K|]adlHL^XmZC/�'�
m
MJKN`)FTSVU��


rUnPj[a[�FTOLFTSVU¤��HJoÿFTUZOLF�q�qTSVM�o�SVdaUZOJKNMQHgPRMJK/�Zq�Pjo�KR[nSVU6O f KeOYSV�6SVMiH@FI[kKRHgS)z�O f K/y�daSjU
HL^xHLOYK"y
� _gf K
HJoÿFTUZOLF�q�q�PROJSjMù¯¡�gFTO f P'OLFTy�K6MJKRHrS)qTdaOLFTSjU�SRz8PR]¸SjdaO6ºRUlHÿ³|y�dlHLO�]lK f FTO
P)MYSVdaUu[�O f KgOrF�y�KgSRz¬O f K ]¸K\P)y«o�MJSpHYH�FTUa`�¯rPiOLFTy�K `pPROJK}S)z��NËVË)UuHÿ³�FTU�SVMQ[ZK"M¹OYS8o�SjUkvlMJy
Pc��K"�pK�q¬��y�daSVU|OJMLFT`j`VK"MN� _gf FIHÚFIH¹SRz�OJK"U·o"P\q�qTKR[�HJoQF�UZOLF�q�qIP)OYSVM��pK"OJS/¯¡�pK"OJSRFTUa`/O f K�OYMLFT`V`jK"M
F�z�O f K3HYoÿFTUkOrF�qwqIPROJSVM/FIH}UaSVO f FTO�³Q�

{GK�z�K"MJK"Uuo�KH�×ºk�N��o�SVUZOQP"F�UuHGy�SVMYK3[ZK"OQP"FwqTKR[�FTUkz�SjMJycP)OrF�SjU'SVU
O f Kk��K"�pK�qt�/OJMrF�`j`VK"MN�
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_gf KS��K"�pK�qiÉ'HL^xHLOYK"y$F�H�oÿqTSpHrK�qT^�F�UZOJKNMJ�gFTUaKR[��gFTO f O f K6D8´ [aPROQPXPVo"~pdkFIH�FTOLFTSjU
HL^xHLOYK"y FTU f PRMQ[k�-P)MYKp� _gf K�HL^xHLOJKNy$o�SRqwqTKRo�OQHeO f K�[�FT`)FTOLF¡ "K\[�[aP)O�P�z�MJSVyAP"qwq MYK�qTK"�jP)UZO
[kK"OYKRo�OYSVM�K�qTK"y�K"UZOQH�PRUl[�OJMLFT`j`VK"M�]kqTSZoQ�aH¹z�SVM�K"�pKNUkO�HÚO f P)O HLduo"o�KRHYH�z�dkq�qT^��lPVHYH�O f Kc��K"�pK�q
�3OYMLFT`V`jK"MQH8P)Uu[£PR�a�kq�FTKRH8HLS)z�Or�-P)MJK�P"qT`VSVMrFTO f ycH
SjUX[aP)O�P UxK"KR[kKR[6OJSnMYKR[kdlo�K3O f K�MQP)OYK
z�MJSjy O f K�P)�a�xMJS"¶kFTycP)OYK�qT^XÉVËVËjb� �F�Ux�adaO8OJS6PR]lSVdaO·Énb� �SVdxOJ�adaO8OYSnO f K f SpHLO|o�Sjy�®
�adaOYK"M�P)Ul[
[aP)O�P�qTSV`V`jK"M"�l� f K"MYK3O f K"^6PRMJK3�lK"MYynPRUaK"UZOLqT^
HLOYSVMJK\[�SVU
ynPR`VUaKNOLFIo
O�P)�lKRH
z�SVMiS���FTUaK|P)UlP"qT^aH@F�H��

_gf Km��KN�pK�q�É£HrS)z�Or�}PRMJK
K"�pK"UZOJ®�vaqTOJK"MrF�Ux`ùFIH�]lPjHLKR[ SjU�P£HrK"MLFTKRH�S)z/vaqTOYK"MnOJSpSRqIH��
��PVo f OYSpS)q f PVHiP�Hr�lKRoÿF�v¬o z�dxUlo�OLFTSjU0MJK�q�PROJKR[6OJS�FI[kK"UZOLF�v¬o"PROLFTSVU'SRz P�Or^Z�lK
SRz��lPRMJOLFIoÿqTK
SVM8K"�pKNUkOio f P)M�PVo�OYK"MLFIHrOLFIoV� _gf K�OYSpS)qIH3PRMJK�PjHJHLSZoQF�PROJKR[£FTUZOJSmANHJo�MrF��xOQHyC6� f FIo f HL�lKRoQFwz�^
O f K6o�SVy�]ZF�UuP)OLFTSjUlH�PRUl[�SVM�[kK"MQH3SRz/O f KnOYSpS)qIH�����Pjo f SRz/O f K6ºVÉm��KN�pK�q��nOJMLFT`j`VK"M3FIH
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 0.3 <E< 1.4   

 1.4 <E< 2.3   

 2.3 <E< 3.3   

 3.3 <E< 4.3   

 4.3 <E        
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�lS)FTUZO�P)Uu[£O f dlH8HLda�x�aMJKRHYH/O f Kco�SpHry�FIo�MQP"^0]uPVoQ�k`jMJSVdxUl[aH��6mVFTy�F�qIP)M
OJSXO f K0� D ycP)O�o f o�daO"��O f K�F�y��lPjo�O��uP)MQPRy�KNOJK"M·o�daOQH�PRMJK
oÿqTSpHrK�qT^
MJK�q�PROJKR[6OJS�O f K8`Rq�Sj]lP\q�vlO�o�daO�H��

ÉZ�G`jSpSZ[0OLFTy�F�Ux`aÁ;GlS�P)OrF�Ux`nOLFTy�K±UWV,âE�"ËVË�Y[Z
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sÚFT`VdxMJK��Z�½²ZÁ _gf K8UaSjUk]lK"Uu[k® �pFTK"��FTy��lPVo�Oi�lPRMQP)y�K"OYK"M/¯ro�y6³ [�FIHLOYMLFT]adaOrFTSVUlH�� _gf K3OJSj�
vl`jdaMJK/FIH-z�SjM}O f K H�FT`VUlP"q�y�dxSVUlHe¯¡O f K8SVO f K"MgqTK"`3FTU0O f K3©�¦,§¬§'K"�pK"UZOQH f PVHgOJS�]lK|P
A�OrFT` f O�C�y�daSjU�³Q� _gf K
]lSjOJOJSjy vl`VdaMYK
FIHgz�SVM}O f K3o�SpHLy�FIo
M�P\^xH��

_gf KhAÕGlS�P)OLFTUa`|OLFTy�K�C�UWV�FIH�P)U�S�K�HrK"O PV[a[ZKR[3OJS/O f KgUxSVy�F�UuP\ql]lKRPRy«o�MYSpHJHr®
FTUa`8OrF�y�K}PRUl[3F�H�vlO�OJS�`)FT�pKgO f Kg]lKRHrO�y�daSVU�OYMQPjoÿ�/vlON� _gf FIH�GlSpPROLFTUa`8OLFTy�K
�lKRPR�aH P)O-Ë)UlH�z�SVM�`VSpSZ[n]lKRP)y�®��aMJSZ[kduo�KR[�y�daSjUlH��Z]adaO�FIHäG¬PROe¯¡K�¶lo�K"�aO¹z�SjM
PnOYMLFT`V`jK"M8]kFIPVHÿ³}z�SjM8o�SpHry�FIo3M�P\^úP)Ul[Xo�Sjy�]kFTUlP)OYSVMLFIo"H�� _gf K�OYMLFT`V`jK"M8]kFIPVH
FTUl[Zdlo�KRH�P'[�FIHLOYMLFT]adaOrF�SjU��lKRPR�pKR[2P)O�×|�"ËjËùUuH�H@F�Uuo�K6O f K6y�daSjUªOYMLFT`V`jK"M
`�P)OYK�FIH
PjHL^Zy�y�K"OYMLFIo�PR]lSVdaO|O f K�]lKRPRy,o�MYSpHYH�FTUa`0OrFTy�Kp�nmpKNK�sÚFT`VdaMYK6�k�Í�
z�SjMeO f K|o�SVy��lPRMLFIHLSjU0S)z�H�FT`VUlP"q�PRUl[�]uPVoQ�k`jMJSVdxUl[jUWV3[pF�HrOJMrF�]xdaOLFTSVUuH��
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sÚFT`VdxMJKi�k�Í�kÁ _gf K;GlS�P)OrF�Ux`
OrFTy�Ki¯@UlHQ³�[�FIHLOYMLFT]adaOrF�SjUlH�� _gf KgOYSV�3vl`jdaMJKgFIHÚz�SjM�O f K-H�FT`VUuP\q
y�daSjUlH
¯@O f K�SVO f K"MeqTK"`nFTUXO f Kn©E¦ §¬§ªKN�pK"UkO�H f PVH/OJSn]lK�PmA�OrFT` f O�Cny�daSVU¬³Q� _gf K
]lSVOYOJSVy vl`jdaMJK8FIH-z�SjM}O f K|o�S�HLy�F�o8MQP"^xH��

ºZ� � P"qTSVMLFTy�K"OJKNM9
YHLS)qIPROLFTSVU�Á
� K3MYKR~pdkFTMJK�O f K3y�daSjU0OJSc]¸K3FIHrS)qIP)OYKR[úz�MYSVyASVO f K"Me�uP)MJOrFIoÿqTKn[kKN�¸S�H�FTOLFTUa`
KNUaK"MJ`j^�FTUnO f K�o"P\qTSVMrFTy�K"OYK"M}oQq�S�HLK8OJS|O f Kiy�daSjUnOJM�PVoQ��� _gf FIH�F�H P z�KRPROJdaMYK
SRz}¥ ¦,§�¨
P)Ul['©�¦Õ§¬§£K"�pKNUkO�H��
� K8dlHLK8O f K/z�S)q�qTS)�gFTUa`6�lP"FTM/S)zto�daO�H�Á

  I Ñ ¯rÉ�YrY�³Áâ­ºZ�a� f K"MJKhI Ñ ¯�É>YrY�³�FIHi[kK�vlUxKR[nOJS�]¸K
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I Ñ ¯rÉ>YÊY�³ÕÇ ��¯y×�É 7 7 ³ �O��¯@K�¶a�lKRo�OYKR[a³Â ¯@K�¶x�lKRo�OJK\[u³
��¯W×�É 7×7 ³
FIH3O f K
HLday,SRz/O f K6o"P"qTSVMLFTy�K"OJKNM�K"UaK"MY`V^�[kK"�lSpH@F�OYKR[ÌFTU
O f K/y�daSVUx® f FTOio�K�qwqIHg�kqTdlHgO f K�FTM}É3UxKRP)MYKRHLO UaK�FT` f ]lSVMQHe¯�P�²h�n²3]kqTSZoÿ�
S)z o�K�q�qIHÿ³�����¯¡K�¶a�lKRo�OJKR[a³}F�H3O f KnK�¶x�lKRo�OYKR[0K"UaK"MY`V^�[kK"�lSpH@FTOLFTSVU2z�MJSVy
O f K�y�daSVU6F�O�HLK�q�zY��`jK"UaK"M�P\q�qT^'O f PROeSRz-P�y�FTUkFTy�day FTSVUZFÇ �F�Ux`0�lPRMJOLFIoÿqTK
¯r��
YWg³Q�lsaSjMGFIHLSRqIP)OJK\[0y�daSVUlH}O f K�[kK"�pFIP)OrF�SjU'S)z�O f K8K"UaK"MY`V^6[ZK"�lSpH�FT®
OLFTSjU2H f SjdkqI[�y�S�HLOLqT^']lKcHLycP\q�qTK"M3O f P)U�º Â � _gf KFI Ñ ¯rÉ�YrY�³¨â«º6o�dxO
MJK� JKRo�OQH�UaSVUa®�FIHLSRq�PROJKR[6y�daSVUuHtO f P)O PRMJK�oÿqTSpHLK�OJS|P� JK"O"�pPjHtFTU�O f K�o"PVHrK
S)z�y�daSjUkFIo9qePRUl[ = [ZKRo"P"^aH���mpKNK8sÚFT`VdaMYK8�k��Ò/z�SVM O f K8o�SVy��lP)MrF�HrSVU
S)z
H�FT`jUlP\q PRUl[�]uPVoQ�k`jMJSVdxUl[jI Ñ [�FIHLOYMLFT]adaOrF�SjUlH��

  b/P"q�S7��daO"Á ��¯rËk¼ÍÉ â D Ð â Ëk¼Í��³¸â ��hiK"Ù��/� f KNMJK D Ð Ç
Û Df7 ? × DB: ? �
_gf FIH}o�daO�F�H H�FTy�FwqIPRM}OJS8O f K���
YW£o�daO P)]lSR�pKp�pK�¶lo�K"�aO�� K/PRMJK}q�SpSj��FTUa`
P)OtP-qIP)MY`VK"M�MJK"`RF�SjU3FTU3O f K}o"P"q�SjMLFTy�K"OJK"M�P)MYSVdaUu[3O f K�y�daSjU3OJM�PVoQ��� � K
MJK\~�dkFTMYK�O f K�K"UaK"MY`V^ú[kK"�lSpH@F�OrFTSVU�OYS�]lKcHLycP\q�q�FTU�P�MYK"`)FTSjU�]lK"Or�gK"K"U
Or�gSÓo�SjUlo�K"UZOJMrF�o'o�SVUaKRH�� mpK"KXsÚFT`VdxMJK��k�½»£z�SjM�O f K�o�SVy��lP)MrFIHLSVUµS)z
H�FT`jUlP\q PRUl[�]uPVoQ�k`jMJSVdxUl[ f P"qTS�K"UxK"MJ`j^6[�FIHLOYMLFT]adaOrF�SjUlH��

_gf KgOrFT` f O¹y�daSjU3K<� oÿFTK"UloQF�K\H¹PRMJK}o�SVUZ�pK"UkOrFTSVUlP"qwqT^·[kK�vlUaK\[
OJSi]lK}O f K K<� oÿFTK"UloÿFTKRH
S)z�O f K
OrFT` f Oi~�dlP"q�F�Or^
o�daO�HgPR]¸SR�pK�¯@K�¶loÿqTdl[pF�Ux`�O f K8HLO�P)Ul[xP)MQ[6y�daSVU6K<� oÿFTK"Ulo�^�� f FIo f
f PjH�P\qTMJKRPj[k^�]lK"K"UÌo"P\qIo�dkqIPROJKR[�F�U2O f K�vlM�HLO3Or� S'HLK\o�OLFTSVUuH�SRziO f FIH�o f P)�aOYK"M�³�� _gf K"^
o"PRU£]lK�HLOYdl[�FTKR['dlH�FTUa`
O f Kn©«¦ §�§Ó[aP)O�P6HJP)y��kqTK��×�V»���]Z^0MYKR~�dZF�MrFTUa`0SjUaK�y�daSVU0FTU
O f K�©�¦ §�§XK"�pK"UZOQH�OJS��lPVHYHeP"q�q�O f K�PR]¸SR�pK|o�daO�H��lPRUl[0o�SjdaUZOLFTUa` f SR��ynPRUk^cS)z�O f K
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sÚFT`VdxMJK��Z�wÒ�ÁXI Ñ [�FIHrOJMLFT]adxOLFTSVUlH�� _gf K8OJSV�nvl`jdaMJK8FIH-z�SjM}O f K|H�FT`jUlP\q�y�daSVUuHe¯@O f K
SjO f KNM
qTK"`3FTU6O f K3©�¦,§¬§'K"�pK"UZOQH f PjHgOJS�]lK|PBA�OrFT` f O�C�y�daSVU�³�� _gf K8]lSVOJOYSVy vu`VdaMYK FIH�z�SjM
O f KJ'8� DEK"�pK"UZOQH��

SVO f K"M8q�KN`pH
�uPVHJH8SVM8z¡P\F�q}O f Kno�daOQH�� _ S
]¸K�K�¶uPVo�ON�ÚF�z}O f KnUZday�]lK"M/SRziO f K�K"�pK"UZOQHGFTU
� f FIo f ]lSVO f y�daSVUlH/�lPjHJHrKRH
O f K�OrFT` f O�~pdlP\q�FTOr^�o�dxOQH3¯ro"P"q�q�K\[ÌOrFT` f OJ®�OLFT` f O3K"�pKNUkO�Hÿ³gFIH
7 ��� �lPRUl[�O f K/UZday�]lK"M}S)z�O f K8K"�pKNUkO�HtFTU0� f FIo f P)O}q�K\PVHLOiSVUxK
y�dxSVU6�lPVHYHGO f K8OLFT` f O
~pdlP\q�FTOr^no�dxOQHG¯�o"P\q�qTKR[�OrFT` f OJ®�q�SpS�HLK|K"�pK"UZOQH��j]¸K\o"P)dlHrK/O f KeSjO f K"M�y�daSjU f PjH�OJS|�lPVHYH�O f K
qTSpSpHrK0y�daSjU o�daOQH|P)Ul[2O f K6HrOQPRUl[aP)M�[ªy�daSjU2o�daO�H���]adaO|UaSVO�UaKRo�K\HJHJPRMLF�qT^�O f KnOLFT` f O
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sÚFT`VdxMJK
�k�Í»kÁ _gf K f P"q�SXK"UaKNMJ`V^2¯JhiK"Ù|³|[�FIHLOJMrFT]adaOLFTSjUlH�� _gf K6OJSj�ªvl`jdaMJKnFIH
z�SVM�O f K
H�FT`jUlP\q�y�dxSVUlHe¯¡O f K8SVO f K"M}qTK"`�FTU
O f K�©�¦,§�§XK"�pK"UZOQH f PVHiOJS�]lK�PSA�OrF�` f OlC�y�daSjU�³Q�
_gf K8]lSVOYOJSVy vl`jdaMJK8FIH-z�SjM}O f KH'8� D<K"�pKNUkO�H��

~pdlP\q�FTOr^6o�daO�Hÿ³�FIH 7 � � �ZO f KNUnO f K�K<�6oQF�KNUlo�^�S)z�O f K/OrFT` f Oi~�dlP"q�F�Or^6o�daOQH�FIH ? ¯@O f K/K"MYMJSjM
FIH¹ JduHLOiO f K|W¹SRF�HYHLSjUXHLOQPROLFIHLOrFIo"P\q�K"MJMYSVM�³QÁ
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7 �-� × 7 � �

_gf K�PV[Z�VPRUkO�P)`jK�SRzgduH�FTUa`0O f Kn©Ï¦ §�§Ó[aPROQP6HJPRy��Zq�K�FIH/O f PRO/]lSVO fX� P)Ul[ �
y�daSjUkFIo}[kKRo"P"^xHÚ�aMYSZ[kdlo�KgFIHrS)qIP)OYKR[�y�daSjUlH¹�gFTO f H@F�y�F�qIP)Mgy�SVy�K"UZOJday7Hr�¸K\o�OJM�Pk����H�FTUa`
O f K8[aP)O�P�HJPRy��kqTK/FIHgy�SjMJK/MYK�q�FIP)]kqTK3O f P)U6MYK�qT^�FTUa`�SjU0�0SjOJK3� PRMLqTScH�FTy�dkqIP)OrF�SjU'S)z�O f K
[kK"OYKRo�OYSVM�MJKRHr�lSVUlHrKRH�� _gf K8[�FIHYPV[k�jP)UZOQPR`VK|S)z�dlH�FTUa`�O f K3©�¦È§¬§X[aP)O�P�HJPRy��kqTKeFIHgO f K
qTSR�«HLO�P)OrF�HrOLFIo"H��f
rU0z¡PVo�ON��PVHe� K��gF�qwq-HrK"K3]lK�qTSR�8��O f K�HrOQP)OrFIHLOLFIo"P"q K"MJMYSVMeFIH/�pK"MJ^nqIP)MY`VK
P)Uu[ � K8UaK"`)qTKRo�OiP)UZ^6HLycP\q�q�HL^xHLOYK"ycP)OLFIo/K"MYMJSVM�H}[kdaK8OJS�O f K|HLycP\q�q�[�FPK¬K"MJKNUlo�KRHgSRz�O f K
¥ ¦Õ§�¨
P)Ul['©�¦Õ§¬§£K"�pKNUkO ��FTUaK"ycP)OrFIo"H��


rUloÿFI[kK"UZOQP"qwqT^p���gK
o"PRUaUaSjO�dlHrK
P,°ÚÖZ±A¦ §¬§°[aPROQPXHJPRy��kqTKú[kKRHL�ZF�OYK0O f K6`pP\FTU
FTU­HrOQP)OrFIHLOLFIo"H�� _gf K6MYKRPVHrSVU FIH�O f P)O�O f K0y�daSjUlH·FTUÓO f KRHrK6K"�pK"UZOQH f P"�pK6��FTUaKNynPROLFIo
z�KRPROJdaMYKRH8[�FPK�KNMJK"UZO/z�MJSVyAO f S�HLKnSRz}O f Kn¥ ¦ §¤¨£SVM�©«¦ §�§ÓK"�pK"UZOQH�� _gf K"^ f P\�pK
P\qIHrS6[�FPK¬K"MJK"UZO}F�HrS)qIP)OrFTSVU2o f P)M�PVo�OYK"MLFIHrOLFIo"H/¯@O f K"^6P)MYK3SRz�OJK"U
PVHYHLSZoÿFIPROJKR['�gFTO f �aFTUlHLOYKRPV[
S)zt]¸K�F�Ux`�FIHLSRqIP)OJK\[�z�MJSVy
�R JK"O�Hÿ³�z�MJSjy O f K�¥ P)Ul['©µ[kKRo"P"^nK"�pKNUkO�H��

�/H�FTUa`�O f Ki©�¦+§�§6[aPROQP8HJPRy��Zq�K��V�gK�vlUl[3O f K}K<�6oQF�KNUloÿFTKRH�S)z¬O f K OLFT` f O�~pdlP\q�FTOr^
o�daO�HgOJS�]lK��×�V»��¡Á

@ � Ö Ç ¯r�Z�V¼�Ò}ÊÓÉk¼½Ép³JØ
@ È
Ö Ç ¯rÉjºk¼Í�eÊ2±a¼��R³JØ

_gf KRHrKnUkdxy�]¸KNMQH/�gK"MYKnSV]xOQP\FTUaK\[ªPjHJHrday�FTUa`XO f P)O3O f K"MYKn�}PjH3UaK"`)q�FT`)FT]kqTK
]lPVoQ�k®
`VMYSVdaUu[ùFTU�O f K;²½OrFT` f OJ®�q�SpS�HLK_z�HYP)y��kqTK�¯¡SVUaKcS)z}O f K�OL� S6y�daSVUlH/�lPjHJHrKRH3P"qwqGo�daO�H��¹UxS
MJK\~�dkFTMYK"y�KNUkO}SjU£O f K3SjO f K"M�³Q�8C/HiH f S)�}U'FTU�� f P)�xOJK"M8»Z��O f K3]lPjoÿ�Z`VMYSVdaUl[0FIHeS)z O f K
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SVM�[kK"M/SRz8�NË�Øc��CÏUaK"�Ey�K"O f SZ['� f FIo f H f SVdkqI[£]lK�]lPjoÿ�Z`VMYSVdaUu[úz�MYK"Kp�¸FIH/�aMJK\HLK"UZOJKR[
f K"MYKp� � K�HLK"�uP)MQPROJK�O f K�~pdlP"qwFTOr^�P)Ul['OLFTy�F�Ux`'o�daO�HGz�MJSjy$O f K3FIHrS)qIP)OrF�SjU­o�dxOQH���H@F�Uuo�K
O f K"MJK�H f SjdkqI[n]¸K�y�FTUkFTycP\q¤o�SVMYMJK�qIPROLFTSVU
]¸KNOL� K"K"U�O f K"y
� _gf K/KN�6oÿFTK"Uuo�^3SRz�O f K�~�duP\qT®
FTOr^�o�daO�HÚFIH�[kK"OYK"MJy�FTUaKR[/z�MJSVy7O f K/©�¦Õ§�§
HJPRy��Zq�K}�gFTO f ]lSVO f qTK"`pH¹FIHLSRq�PROJKR[cP)Ul[3O f K
K<� oÿFTK"Ulo�^�SRz�O f KiF�HrS)qIP)OrFTSVU�o�daO�z�MYSVy�O f K HJP)y��kqTK/� f KNMJK/]lSVO f q�KN`pHg�lPjHJHiP\q�q�~pdlP\q�FTOr^
o�daO�H�� � K f P"�pK8y�SjMJK|o�SVUZv¬[kK"Ulo�K FTU
O f FIHeUaKN�°y�KNO f SZ[6P)Uu[0�gFwq�q�dlHLK8FTOQH}MJKRHrdkqTOQHeOYS
o"P"q�o�dkqIP)OJK|O f K|o�MYSpHYHeHrKRo�OLFTSjUlH��

_gf K8MJKRHrdkqTOQHgSRz�O f FIH}P"q�OYK"MJUuP)OLFT�pK|y�K"O f SZ[nOJS�y�K\PVHLdxMJK/O f K8K<�6oQF�KNUlo�^cP)MJK|Hrday�®
ycP)MLF¡ "K\[·FTU _ P)]kqTK8�Z�½ÉZ���eSVOYKeO f P)O O f KkA�OrF�` f OlC
K<� oÿFTK"UloQF�K\H�PRMJK�o�SVUuH�FIHLOYK"UkO �gFTO f O f K
�jP\qTdaKRHgz�MJSjy O f K vuMQHLOiy�K"O f SZ[6~pdaSVOYKR[0PR]lS)�pK��

� � _ m � s ��s
P\q�q�~pdlP\q�FTOr^
P)Ul[6OLFTy�FTUa` ËZ¼wÒ\ºV²/ÊÓËk¼½ËjÉVÉ ËZ¼½ÉV»Z�GÊÓËZ¼½ËR±p»

FIHLS)qIPROLFTSVU ËZ¼½»pÒR»/ÊÓËk¼½ËZ�"» ËZ¼wÒR�jº ÊÓËZ¼½ËpÒR²
A�OLFT` f O�C ËZ¼½�R±p²/ÊÓËk¼½ËjÉVº ËZ¼½ÉVÉjº ÊÓËZ¼½ËR±V±

_ P)]kqTK
�k�ÍÉkÁn��� oÿFTK"UloÿFTKRH/z�SVM8F�HrS)qIP)OrFTSpU�P)Ul[2~pdlP\q�FTOr^2o�daO�H3P)Uu[ÌOYSVO�P\qiHrK�qTKRo�OrF�SjU2K<�n®
oÿFTK"Ulo�^�z�SVM/� sÓP)Ul[6��sªy�daSjUlH��


rOgF�H�P\qIHLS6PjHJHrday�K\[0O f PROeO f K"MJK/FIHeUaS � � [ZK"�lK"Ul[kK"Uuo�K8S)z O f K8K<� oÿFTK"Ulo�^6P)]lSR�pK
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