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TVUXWZY\[J]Q^C_a`cbedK[J`efg]Q^C_'hXYjilkmYn_o`cdKp?fgY=pq_a]Artsub�WKs"kmYwvKY"Yx^�yZbeY"`c`oz-Y=sQ_oz�`c]
yZf{[}|n]~dZ`P�cdK_a`)v�z�`cW9Y"fgb.rS]Qbc� E�� ]Qb�Y"�9su�\yZ�gYm�=hXY�["su^A`cYx�g��s1yKsQ_e_af�kmY�v�z
`cW9Yn�J�.��yKsQ_o`XyKs=bc`cf{[Jfgy9�gYm�QYx��f{_a`cYx^�`ef�su�{_;WCs�kmY6���K���}�F�?s=^KpwY"�?`cb�suyK]m_ofg`cf�]Q^
WKs~_1�g��s=`�`eWZY�vKY"�Qf�^Z^Zfg^9��su^Kp-s����9�Q��� [J�{sudK_oY'^9Y=subH`cWZY�Y"^Cp E

TVUXWZY¡[J]Q^K_o`cbedK[J`cf�]Q^K_�fg^V`cWZf{_w[FWKs=yZ`cY"b\subeY¢��Y=_c_n`cb�su^K_oyKsubeY"^�`x£q_adZyKY"bo¤Z�
[Jf{su�g��z�yKs=bFsu���gY"�?_o`cbefg^Z�j_�]ur�`cW9Y+rS]Qbe�¦¥�§��©¨��t`c]=�©¨�§�["s=^1�~Y"`._af��Q^Zfª¤�["s=^�`e�gz
p�fª«¬YxbcY"^?`Hsu^Ks=�gz9_aY=_­p�Y"yKY"^Kp�f�^Z�!]~^q[JY"bc`�suf�^¢yZbe]QyKY"bc`efgY=_�]ur)¨ E�® fg|mYxh�f�_aY
rS]QbH¥­§2�t¨�� ¥�§��©`e]u�t¨�§ EP¯g°²±³RSM�<?´QµS@m¶

TVUXWZYqp�f{_a`efg^K[J`efg]~^·`cWKs=`�f{_w`cW9Y¸rS]?[JdC_¹]=rn`eWZf�_![FWKs=yZ`cY"b\f�_¢º»b�suf�_ofg^Z�9iXk9_
ºª[�]Q^?`cbc]~�©i)¼©_a]~�!Y"`efg�!Y=_­["su���gY=p½º¾Y=¿mdZf©iªÀ�yZbeY=p�f�[xsu`cY�_ E UXW9Y¢^Ks=�!Y=_1s=bcY-s
WZ]~��p�]=kmY"b.rSbc]Q�ÁY=sube�gz!`ebFsu^C_ rS]Qbe�Asu`efg]~^Ksu�Ps=^Ksu��zZ_oY=_ E

T D `"i¾_ÂvKs~_af{["su���gzÃs�_aYx�Asu^?`cf{[�p?f�_a`efg^K[�`cfg]~^���vZdZ`!h�f�`cWÄ_az?^�`�sQ[J`ef�[�Y�«¬Y�[J`F_ EÅ ^Kp%_aY"�As=^�`ef�[1f�^�`edZfg`efg]Q^C_'s=vK]QdZ`�WZ]=hÆ`c]q[J�{sQ_e_afÇrSzqs¢yCsubc`ef�[Jd9��sub�kmY"bev
p�]~^�il`As=�ghÈs�z9_![J]~fg^K[�f�p�Y�h�f�`cW·`cW9Yq_az?^�`�sQ[J`ef�[�`eY=_a`�_J��h�WZY"^·f�^�p�]QdZv9`"�
`cbedK_a`�`eWZY6_az?^�`�sQ[J`ef�[�`cY�_a`F_ E
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T·Ðmd9v?�cY=[J`�bFsuf{_af�^Z�VkmY"bcvK_A¼³��fg|mYÒÑFÓmÔ��©��Ô9ÕC�cÀ\s=bcYqyZbcY=p?f�["s=`cY=pV]urny9bc]QyK]j_afÇ�
`efg]Q^C_ E

TÃÖ E � E ¼ É À×sQ_e_aY"be`F_X`cWCsu`�s6[JY"be`Fsuf�^Ârts~[J`�¼S^Ksu�\Y"�gzm�~`cWKs=`X`cW9Y�_o`c]?[F|w�As=bc|mY"`
f{_Xbcf�_ofg^Z�?À)[J]Q^?`cf�^�d9Y=_+`e]wvKY�`cWZY6["s~_aY EH¯g°²±³RSM�<?´Qµ�ØZ¶
¼ É À¹UXWZY6_a`e]?[}|!�¹subc|mYx`�[J]~^�`efg^?dZY=_+`e]wbef�_oY E

TÃUXWZf{_Âf{_Â�\]?p�Y"�gY�pÒf�^Ù`eWZY��gY"�?f�[xsu�XYx^�`ebczVv�zV�~fgk?fg^Z�q`cWZY¡[J]Q^?`cf�^�d9Y�beYJ�
�{su`cf�]Q^q]Q^Z��z�]~^ZYAs=bc�Qd9�!Y"^?`"£�`cWZY!f�^Kp�Y"��]=rHfg`�_ÛÚ)§¦[J]Q�\yZ�gY"��Y"^?`�¼ Ü À E¯g°�±SRSM�<?´Qµ�Ý9ÞPß?¶

T�à9Ó�d9^ZfÇ¤KY�_Xfg`F_Xf�^Kp�Y"��h�fg`eWA`cWZY�fg^Cp�Y"��]ur.f�`F_�[J]~�!yZ�gYx�wY"^?`"�j_a]n`cW9f�_Xh�fg���
vKY�`cWZY�f�^Kp�Y"��]ur.`eWZY�fg^�¤C^Zfg`efgk~su��¨�§ E

TÃUXWZY�f�^Kp�Y"��]=r¬`eWZYH_ayKY=[�fÇ¤KY"b2f�_�^Z]Q`.�!Y"^?`cf�]Q^ZY�p's=^�z?h�WZY"beY�fg^6`cWZY���Y"��f{["su�
Y"^?`cbez�su^Kp�fg^!yKs=bc`ef�[JdZ�{subx�áf{_+^Z]~`X�!Yx^�`efg]Q^9Y=p1fg^!`eWZY­[J]Q^?`cf�^�dZYHbcYx��su`efg]~^ E

TÃUXWZf{_â¤K`�_�h�f�`cWq`cWZY1rts~[J`�`cWKs=`�`cWZY�_odZv?�cY=[J`�]=r6ÑFÓmÔ��t��ÔZÕZ��f�_�p�YxyãYx^Kp�Y"^?`
f�^¢s1^?dZ��vKY"bX]=r�hÈs�z9_X]Q^-`cWZY�¨�§Vfg^A`cW9Y1[�]Q�!yZ��Y"�!Y�^�`È¼©s�rS`eY"b��tÓuÀ E

TÃ¥�]~^��tbcYJrSY"beY"^?`cf�s=�Z¥­§+_�¼Sf�p�f�]Q�Æ[FW?dZ^Z|9_J�mp�d9�!�wz6���K���}�F�?p�d9�!�wzÂ�g�äÀPyZbe]u�
k?f�p�Y�`eWZY­[J�gY=s=bcY=_o`.Y"�Zs=�!yZ��Y=_J�~_af�^K[JYH`cWZY"z�[xsu^\suyZyKY=s=bHsQ_X_odZv?�cY=[J`�_�]Q^Z��z
h�f�`cW-s1kmY"bcz�bcY�_a`cbef�[J`eY=p!_oY"`�]=r�¨�§+_ E

T D ^�`cbFs=^K_ rS]~bc�As=`cf�]Q^Ks=��su^Csu�gz9_aY�_J��`eWZf�_)p�Y"yKY"^Kp?Y"^K[JYHf�_.WKsu^Kp?�gY=pwv?z��!]=ká�
f�^Z�!`cW9Y!_odZv?�cY=[J`�]~dZ`�rSbc]~�å`cWZY�[J]~�!yZ��Y"�!Y�^�`x�Z�Asu|?fg^Z��fg`�`eWZY�_adZv?�cY�[J`
]=r�`eWZY�bFsuf{_af�^Z�wkmYxbcv�¼SWZY"^K[JY­`cWZY�^Ks=�!YQÀ E

TVæqY�dK_aYH`Fs=�Q�~fg^Z��`c]6_es�zn`eWKsu`)s�_af�^Z�Q��YH¥�§�f�_�`eWZY��~bFs=�!�Asu`ef�["s=�?_adZv?�cY�[J`
]=rHvã]~`cWVkmY"bevK_J��vZd9`1hXY\�Asu|mYnf�`ns�_aYx�Asu^?`cf{[nsubc�~dZ�!Y"^?`�]Q^Z��z�]=r�`eWZY
_oY=[J]Q^Cp¸]~^ZY E UXWZf�_�f�_�^Z]Q`�sA^ZY"h¦f�p�Y=s!rS]Qb6dK_J£1h)Y!p?f�p�f�`'h�f�`cW��J�­fg^
Ú.WKs=yZ`cYxb É"ç E

TÃUXWZY6[J]~�!yZ��Y"�!Y�^�`efÇèxY"b��tÓ�f{_�su��_o]!snbFs=f�_ofg^Z�nY"��Y"�!Y"^?` E)¯g°�±SRSM�<?´Qµ�B�¶
TÃÚ.]QbebcY=[J`efg]~^�£ ® fg|mY6�ä�9�Q��fg^!`eWZY���s~_a`È[}WKs=yZ`cYxb"��`eWZY���Y"��f{["su�KY"^?`cbez1rS]Qb
�©Ó�_aWZ]~dZ��pqvãY�sub1`eWZY\_ayKY=[Jfª¤�["su`efg]~^·éëê�ì�í­ÖîyZbc]~yZï E ¼©UXWZY\bcY=s~_a]Q^
rS]Qb�^Z]~`��cdC_a`�yZdZ`e`cf�^Z�w`eWZf�_X]~^A`cWZY�`oz�yKY\ÑFÓmð�ñKò©ólôuð	f�_X`eWKsu`6õ+���ä�K���
su^KpÄ� ö�subeYAsu�{_a]-fg^K_o`Fsu^C[JYw]=rÛÑFÓmð�ñKò©ólô~ð÷s=^Kp�_oWZ]QdZ�{p�vKYqélê�ì­í�Ö
¿ád9Y=_aï E
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TÙÐmdZv?�cY�[J`)[J]Q^?`cbe]Q�¬kmYxbcvK_�¼³��fg|mY��t�/M"À2p�Y"^Z]~`cY�s�bcY"�{su`cf�]Q^!vKY"`oh)Y"Y"^\su^!f�^Kp�fÇ�
k?f�p�dKs=��s=^Kp¢snyZbc]~yK]m_af�`cf�]Q^�¼Sfg^Ah�WZf{[}WA`cW9Y'f�^Kp�f�k�f{p�dKsu��yZ��s"z9_�s1bc]~�gYQÀ E

TVÖ E � E ¼ Ë À6sQ_e_aY"be`F_1`cWCsu`�§�s=`1`cbefgY=pq`c]�vZbefg^Z�¡suvK]QdZ`\s�[JY"be`Fs=fg^V_o`Fsu`eY!]ur
s�«²s=fgbF_��ã^Csu�!Y"��zm�Q]~^ZY1f�^�h�W9f�[FWA§�su`HvZdZz9_�_a`e]?[}|9_ E­¯g°�±SR³MP<?´Qµ1NZ¶
¼ Ë À¹§�su`�`ebcfgY�p¹`e]wv9dZzA_a`e]?[}|9_ E

TVUXWZY�beYJrSY"bcYx^�`�]ur6`cW9Yq_adZv?�cY=[�`w]=rA�t�/M!yZ��s"z9_!s�_oY"�Asu^?`cf{[!bc]Q��Y�fg^·`eWZY
`cbez�f�^Z�nbcYx��su`efg]~^���k?fgè E `cWZY�be]Q�gY�]=r.`cWZY�`ebcfgYxb E

TVUXW?dK_1fg^V`cW9Y���Y"�?f�["s=�XY"^?`cbez¸rS]~bA�©��M ¯{°²±SR³MP<�´~µPOmÞ>QZ¶ �P`cWZYAfg^Cp�Y"�q]ur�`eWZY
_ad9v?�cY=[J`­su^Kp¢`eWZYnfg^Kp?Y"�A]ur)`cWZY�Ú)§î[�]Q�!yZ��Y"�!Y"^m`ÈsubeYnfg^?km]Q�gkmY�pwfg^�`eWZY
`cbez!bcYx��su`efg]~^ E

TSR�Y"^C[JYm�m^Z]Q^?�©beYJrSY"bcYx^�`ef�su�²¥�§._�[xsu^�ië`�vãY6_odZv?�cY=[J`�_X]ur×[J]Q^?`cbe]Q��kmY"bevK_ E
TVUXWZY-_ad9v?�cY=[J`1��dK_o`1yZ�{s�zÒs¢bc]Q��YAfg^�`eWZY�ºªp�]=h�^K_o`Fsuf�bF_�i�yZbcY=p?f�["s=`cfg]~^ÃsQ_
hXYx�g�?vãY�["sudK_oY�`eWZYHfg^Kp�Yx�1]ur²`cbez¬i¾_�_ayKY=[Jfª¤KY"b�f{_�`cWZYH_esu�!YHs~_+`cW9Y�fg^Kp�Yx�1]ur
`cW9Y�[J]~�!yZ��Y"�!Y"^m`xi»_P_ayKY=[Jfª¤KY"b E UXWZf�_�f{_+^ZY=[�Y=_c_esubczn`e]1�~Y"`X`eWZY�_oY"�As=^�`ef�["_
bcf��QW?`"�P§�bc]~vZ�gY"�UTn�Qf�kmY=_�s=^Z]Q`eWZY"b6sube�QdZ�!Yx^�`�rS]~b�h�W?z�hXYnh�s=^�`­`c]-p�]
`cW9f�_ E

T D ^AY=sube�gz!`ebFsu^C_ rS]Qbe�Asu`efg]~^Ksu�Ps=^Ksu��zZ_oY=_J��[J]Q^?`cbe]Q��hÈsQ_�WKsu^Kp?�gY=pAv�z!yK]j_afg`o�
fg^9�ndZ^Kp�Y"be�gz?fg^Z��_o`cbedK[J`cd9bcY=_Xh�f�`cWA`ohX]�[J]~yZfgY=_X]=r.`cW9Y1_esu�!Y�¥�§��?]Q^ZYÛsQ_
_ad9v?�cY=[J`�]=r�`cW9Yn�Asuf�^�kmY"bcvqs=^Kp¸]~^ZY\sQ_�_adZv?�cY�[J`�]urÈ`cWZY\[J]~�!yZ�gYx�!YJ^?` E
UXWZY!��]=hXY"bÛ¥�§ hX]Qd9��p�`cWZYx^�vKY¢p?Y"�gY"`eY=pWVcdZ^Kp?Y"bnf�p�Yx^�`efg`oz�X�h�fg`cWV`eWZY
WZf��QWZY"b�]~^ZY E

T ® su`eY"bns=^Ksu��zZ_oY=_'yK]j_afg`�s=^�Y"�!y9`az%¼³f E Y E ��Y"�?f�["s=�g�gz-dZ^�¤K���gY=pKÀ�¥­§ sQ_1`eWZY
_ad9v?�cY=[J`�]ur)`eWZY6[J]Q�!y9�gY"�!Yx^m`"�?su^Kp¢`eWZY1Yx�!yZ`oz�¥�§Ùf�_�fg^?`cYxbcyZbeY"`cY=p��gfg|mY
s1yZbe]Q^Z]~dZ^��Kh�fg`cWA`eWZY6_adZv?�cY=[�`�]ur.`eWZY�WZfg�~WZY"b�kmY"bevAsQ_�fg`�_�su^?`cY=[JY�p�Y"^?` E

D ¨ E�46LZY½8P7Z>=RS´"LKI½79I�M 46LKI�Om±SN�´xR³LKI
TÙìH^w]~dZb)su^Ks=�gz9_af{_J�m`cWZYxbcYHsubeY�`oh)]'|mYxznp�fª«¬YxbcY"^K[�Y=_�vKY"`ohXY"Yx^nbFsuf{_af�^Z�6su^Kp
[J]~^�`ebc]Q��kmYxbcvK_�£ ¯g°�±SR³MP<?´Qµ1[Z¶
¼³fSÀ�`cWZYA_odZv?�cY=[J`�]=r�s�[J]~^�`ebc]~�+kmYxbcv�f{_1s¢_oY"�As=^�`ef�[nsube�QdZ�\Y"^�`�]=r�`eWZY

kmY"bcv��?vZdZ`�`eWZY6_adZv?�cY=[�`�]ur)s1b�suf�_ofg^Z��kmY"bev!f�_X^Z]~`"�Ks=^Kp
¼Sfgf³ÀÛ`cWZYV_odZv?�cY=[J`¡su^Kp [J]Q�!y9�gY"�!Yx^�`\_adZv?�cY�[J`A]ur¹sÙbFsuf{_af�^Z�ÙkmY"bev s=bcY

`Fsu�~�QY=p�s~_�f�p?Y"^�`ef�["s=�©�?vZdZ`�`eWZY6_adZv?�cY=[�`�s=^Kp�[J]Q�\yZ�gY"�\YJ^?`)_adZv?�cY=[�`
]ur)sn[J]~^�`ebc]~��kmY"bcv-subeY�]Q^Z��zA[J]Qf�^Kp�Y"�?Y=p E
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T Å _nrtsub-sQ_AÖ�^Z�Q��f�_oWîf{_�[�]Q^K[JYxbc^ZY=p��âvK]~`cW�bFsuf{_af�^Z�Ãsu^Kp [�]Q^?`cbc]~��kmY"bevK_
[J]~dZ��pAf�p�Yx^�`efÇrSz!`eWZY�_adZv?�cY�[J`�s=^Kp�[J]~�!yZ�gYx�!Y"^m`�_odZv?�cY=[J`6¼©s~_�hXY�p?]wrS]Qb
b�suf�_ofg^Z�nkmYxbcvK_FÀ E

TÃUXWZY�p�fÇ«�Y"beY"^�`.`ebcY=s=`c�!Y"^?`�]=r2[J]Q^?`cbe]Q�¬kmYxbcvK_�fg^¡¼³fgfSÀPf�_+�\]Q`cf�k~su`cY�pw[Jbe]m_e_ �
��fg^Z�~dZf�_o`cf�[xsu�g��zm��Y E � E v?z¢`cW9Y'rtsQ[�`F_�f�^q§×be]QvZ��Y"�gf E í�]A`cWZf{_ây9bc]Qv9�gY"� fg^
[J�{sQ_e_J�ZfÇrPzm]~dAWKs"kmY"^�il`ÈsQ_e_afg�~^ZY=pAfg` E

TÃÖ�kmY"bez�`eWZfg^Z�ÛsuvK]=kmY�f�_X]=kmY"bc��z!_oyKY=[JfÇ¤ã[�su��]Q^Z��`ohX]\p�fg�!Yx^K_af�]Q^K_�£
T D `�]Q^Z��zA[J]=kmY"bF_)_adZv?�cY�[J`�bFs=f�_af�^Z��su^Cp¢_ad9v?�cY=[J`�[�]Q^?`cbc]~� E
T D `n]Q^Z��zV[J]=kmY"bF_1b�suf{_afg^9�qsu^KpÃ[J]Q^?`cbe]Q�HkmY"bcvK_���^Z]Q`�]Q`eWZY"b�|�f�^KpZ_1]=r
yZbcY�p�f�["s=`cY=_ E

ThR�]=h)Y"kmY"b"��`cWZY�rSdZ^CpZsu�!Yx^�`�su�mf�p?Y=s�["su^6vKYX�QYx^ZY"bFs=�gf�è"Y=p�f�^'vK]~`cWnh�s"z9_J£ Å
b�suf�_ofg^Z�ny9bcY=p�f{["su`eY�WKsQ_Hsn_az?^�`�sQ[J`ef�[�sube�QdZ�\Y"^�`)`cWKs=`�f{_X^Z]Q`­sn_aYx�Asu^?`cf{[
s=bc�Qd9�!Y"^?`�¼³]ur×`cWKs=`�yZbcY�p�f�["s=`cYQÀ��Zh�WZY"beY=sQ_Hs![J]~^�`ebc]Q�PyZbeY=p�f�[xsu`cY�WKs~_�su^
s=bc�Qd9�!Y"^?`�`cWKs=`�f�_.]QvZ��fg�ms=`c]~bcfg��z�[J]QbeYJrSY"beY"^�`ef�s=�Zh�fg`eW!`cWZY�_adZv?�cY=[�`+]=rP]Q^ZY
]=r�f�`F_�[J]~�!yZ�gYx�!Y"^m`F_ E

T Å ¤K^Csu�K["s"kmY=s=`"£�`cW9Y�b�suf�_ofg^Z�Ai=[J]~^�`ebc]~�Kp�f�_o`cf�^K[J`cf�]Q^nf{_�s�kmY"bcz6bc]Qd9�QW\[J��s~_ �
_ofÇ¤�["s=`cf�]Q^�]=r�yZbeY=p�f{["su`eY=_ E UXW9Y�k~s=bcfg]~dK_np�f{su�Q^9]m_a`ef�["_!¼t_aY"�¹su^?`cf�[nfg^?`cd?�
f�`cfg]~^K_J�­p�dZ�!�\fgYx_J�Xf{p�fg]~� [FW�dZ^9|Z_���p?]uh�^C_a`Fs=fgb�_�yKs~_c_af�k�f�è=su`efg]~^¬À�p�]~^�il`
s=�gh�s"z9_A[J]Q^?kmY"bc�~Y¢]~^ sÙ[J��Y=su^�[���sQ_e_afª¤�["su`efg]~^ E ê¢]QbcYx]ukmYxb"��`eWZY"beYqsubcY
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