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P6QSRUTWV,QYX[Z]\4^`_baYZ�_cQed,fhgiZITkjlZ,m6fhZ[TWQSnpoYTWd,qiZ[V,QeX[d,oYQrfhTW_cZ]mJ\MfhgYZ&fhgY_cTWslmWZ[Xtfud�TvgYV�m
w ZIZ[Q&d�Q&Vkm6fhZ[V,s]x�_cQiXITWZ[VymzZ{s
oiTW_cQY|kfhgYZ�^cVym}f>s~Z[X[V,srZ]mt���r_c�k_c^cV]T�fhd�fugYZ{mz_�fcoYV[fh_cd�Q�_cQ
� ZITW�kV]Q�xY\~fhgYZ.RUTWZIQiXIgvfhgi_cTWskmWZIX�fhd�Tp_hm�qiTWZ[s~d��k_cQiVIfhZ[^�x���_cQYV]QYX[Z[s w x�q~o w ^c_cX��kd�QYZ8x
fhgYVIfp_um4X[d�QYX[Z[Q~fhTWVIfuZIs�d�Q�fhgYdrmWZvm6o w mzZ[X�fh_cd�Q�mM��gY_`XIg���d�TW��fhgYZ{X[d�TWZ�d,��fhgiZL��Z[^b��V,TWZ
m}fhV[fhZr��Z[s�oYX[V[fh_cd�Q�\BgYZ[V]^bfhg�V,QYs�mWd�X[_cV,^�mzZ[Th�Y_cX[Z]m��Y��d,��Z8�YZ[T8\�qro w ^c_cX���oiQYsr_cQY|�_hm4X�oiT8�
TWZIQrfh^�x w ZI_`QY|kTWZIs�oiXIZ[skV,QisvV,|rV,_cQ�m}f�fhgY_um w V,X�ai|~TWd,oiQYsi\~|~d[�YZ[TWQY�kZ[Q~fUV,QisvQYd�Q~qiTWd,��_bf
d�TW|~V]QY_hmWVIfh_cd�Q�m�V,TWZ�^cd�d,aY_`QY|���d�T�QiZt����VNxYm�d,�LX[dr�hd,qYZ[TWVIfu_cd�QB�UP6Q�d,fhgiZITL�@d�TWsYm8\�_cQ
RBTWV]QYX[Z�fhgYZkqYV]T6fhQYZ[T8mzgi_bq(d,�LfugYZ�fhgi_cTWs(mWZIX�fhd�T���_�fhg(|~d[�YZ[TWQY�kZ[Q~f�_hm�X[gYV]QY|~_`QY|�V�m
��Z[^c^�V�m�_�f�m�qidrmz_bfu_cd�QkV,QYsvTWd�^`ZL_cQvfhgYZ.RUTWZIQiXIgv�@ZI^��6V]TWZL�k_c���
P�Q)fhgYZS��d�^c^`d,��_cQY|i\�fhgYZlTWZ,m6oi^bf�m�d,��fhgYZS�8d�gYQ�m&��d,qraY_cQ�m��{d�Q~qiTWd,�6_�f��rZ[X�fhd�T

� d��vqiV,TWV[fh_��YZ4�UTWdW�8Z[Xtf���d�T�RBTWV]QYX[Z4�@_c^c^ w Z4qiTWZ]mzZ[Q~fhZ[si\
fhg~o�m�d,orfh^c_cQi_cQY|U�
�  �� I¡U¢J£N¡W¤c¥J¦ ¦]§�¨ ©8¡U¢�ª,�� [¡��� [¨ ¤`«.§�¡W¬6��¢�¤r¨ ­�®,¤c¥8­[¬W¡B¨ ­@¯z°[°]±�²�  ¨ �`§Y¬W¢�³M´[¢[§h¨ ��¨ ¢N­I²�  ¨ �`§Y¤c¡6£N¡W­Iµ[¡>§�¢�µ[¤c¬W¡8§h²I¥8­[«�  ¨ �`§Y¤c¡W¬W¡W­���¡6£N¢�¦ µ���¨ ¢�­�¶
·�gYZ[TWZ[VI�hfhZ[T8\MP6Q(RUTWV,QYX[Z]\M^c_baiZ&_cQSd,fhgiZIT{jSZ]m6fhZ[TWQ�n�oiTWd,qYZ[V]Q¸X[d,oiQ~fhTW_cZ]m8\�fhgYZkfhgY_cTWs
mzZ[X�fhd�TMgYVym w ZIZ[Q�d�Q�V¹m}fhZ[V]s,xk_cQYX[TWZ[V�mWZ�s
oiTW_cQY|vfhgiZ�^cV�m6fUs~Z[X[V,srZ]m�P6QvRUTWV,QYX[Z]\~�kV,Qyx
QYZ��(�Jd w m8\�QiZt�º�kV,T6aiZ�f�mMV,QYskQYZ��»m}ai_c^c^hmMgYVN�YZ�_cQY_bfu_cV,^c^ x w Z[Z[Q�Z[��qY^cd�TWZ[s w x{�Yd�^boYQ��
fhZ[ZIT���d�T6aU� � d�� w _cQYZ[s��@_bfhg(V�fhTWZ[QYs�fhd,�@V,TWsimDqiTWd,�6Z]m8mz_`d�QYV,^c_umzV[fh_cd�Q�\�fugY_hmDaiQYd,��^u�
ZIsr|rZ&mWZITh�YZ[s�Vym�V w ^boiZ�qYTW_cQrf4��d�T�qYV]_cs�^cV w d,oiT���¼½d�TWZId[�YZ[T8\BfhgYZkX[gYV,Qi|~_cQi|�TWd�^cZkd,�
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fhgYZ&QYd�Q~qiTWd,��_bf�d�TW|rV,Qi_hmzV[fh_cd�Q�mvVym¹qiV,T6fuQYZ[T8m+_`QSV�QYZ����@ZI^��6V]TWZ&�k_c����_c^c^ w Z�V,QYVy�
^�xYmWZ[s��i·�gYZ��������	����
��	
������������������B|rVIfugYZ[TWZIskd�Q��zoi^�x"�Im6f��kV,Qyx�QYd�QrqYTWd,��_bf>^cZ[V,si�
ZIT8m8\B�kV,Q�x&|rd[�YZ[TWQY�kZIQrfMTWZ�qiTWZ,mWZ[Q~fhV[fh_��YZ]mLV,QYs���d,oiT6fhZ[Z[Q �k_cQY_hm6fhZ[T8m4_`QYX[^boYsr_cQY|kfhgYZ
�BTW_`��Z�¼(_cQY_hm6fhZ[T�fudemW_c|~Q V � gYV]T6fhZ[T�d,�¹TWZ[X[_bqYTWd�X[V]^�XId��k�k_bfh�kZ[Q~f�m w Z�fc��Z[Z[QSfhgYZ
|~d[�YZ[TWQY�kZ[Q~fpV,Qis�fhgYZ{QYd�Q~qiTWd,��_bf�mWZIX�fhd�T��iP�fU��V�mMV]^hmzd¹VDai_cQYskd,�pX[Z[^cZ w TWVIfh_cd�Q�d,��fhgYZ
|~d[�YZ[TWQY�kZ[Q~f	�hQid�Q~qYTWd,��_bf@mWZ[Xtfud�TDqiV,T6fhQiZIT8mWgY_bqU� �Morf w Z8x~d�QYs�fugY_hmDfhZ[�vqid�TWV,Thx�Z8�YZ[Q~f�\
fhgY_hm.TWZI^`VIfh_cd�Q�mzgY_�q&_hm.QYd,f�mzdkX[^cZ[V,TW^ x�s~Z���_cQYZ[s�V,QYs�_cQ�mzd��kZ{m6o w ��_cZ[^csimM_bf�_`QYX[^boYsrZ]mMV
QYZ���X[d��kZIT[�,fhgiZ w o�mz_cQiZ,m8mMmWZ[Xtfud�T��

!#"
 $ 36A&%>H�'r38KOH�K#(v587)%+*{;,%BH@=>7:H@KOH.-L;
K#([365/'0%p=B5[KM;

1 mSm6fhVIfhZ[s�ZI^umzZ���giZITWZ32 1 TWX[gYV]� w VIoi^bf ��4,4�5~Vy\��64�4�5 w07 \+fhgiZ RUTWZ[QYX[g�QYd�Q~qiTWd,��_bf
mzZ[X�fhd�T&srZJ�YZ[^cd,qiZ[s<d�Qi^�x98�oY_�fhZ(TWZIX[Z[Q~fh^ x;:<
>=?=@�,��AB
��	AB�>�,=DCefhgYZ�|rZ[QYZ[TW_cX���d�TW� ��d�T
��drm6f�Qid�Q~qYTWd,��_bf�d�TW|rV,QY_umzV[fh_cd�Q�mEC w ZI_`QY|�_c^c^`ZI|rV,^.s�oYTW_`QY|�fhgYZk��gYd�^`Z(�64GF H{X[Z[Q~fcoiThx
oYQ~fu_c^MV�X[Z[Q~fhZ[QYV]TW_cV,Q"V,X�fM^`ZI|rV,^`_hmzZ[s�fhgiZI�&�0I�oiTW_cQY|�fhgiZ���4�J,KYmLV]QYs�fhgYZ��64�5�Kim4fhgYZ
RBTWZ[QYX[g&�{d�Q~qiTWd,�6_�fL�rZ[X�fhd�T�mW^cd,��^ x�|rTWZ���_cQ�V¹XId�QrfhZ[�
fpd,�Om}fuVIfhZ]�uqiTWd[�Y_csrZ[s���Z[^b��V]TWZ
�
¼(d�TWZ�TWZ[X[Z[Q~fh^�xi\�fhgiZ�srZ[XIZ[Q~fuTWV,^c_hmWVIfu_cd�Q&d,�{�64,L>� w TWd,aiZL��_bfhg�V��k_c^`^cZ[QYV,Thxk�JV]X[d w ZIV]Q
fhTWV,sr_bfh_cd�Q��@gY_cX[g���V�m{V&��V��Jd�T{_cQYX[Z[Q~fh_ �YZ���d�TDfugYZ�fhgi_cTWs(mWZIX�fhd�T�fhd�X[d�Q~fhTWV,X�f.��_�fhg
^cd�X[V,^.VIorfhgYd�TW_bfu_cZ]mt� � TWV[qYgº��mWgYd,�DmDfhgY_hm{TWZIX[Z[Q~f�|rTWd,�Lfhg���fhd�s~VNx w Z�fc�@ZIZ[Q�J,Ki\MK,K�K
V,QYs�5,Ki\MK,K�K"QYZ�� V�m8mzd�X[_cV[fh_cd�Q�m�V,TWZkX[TWZ[VIfhZ[s�ZJ�YZ[Thx�x~Z[V,T8\��kd�TWZ+fugYV,Q�fugYTWZ[Z+fu_c�kZ,m
fhgYZLVN�YZ[TWV,|rZLd,�BfugYZk�64>J,Kimt�
NPOGQ6RTS9U�VXW�Y.Y.Z#QX[]\�O�^0QX_a`cbXY�debgfhQ d�d�bX\0`aQX_c`cbXY�dji#U�kmlXn6o6p.nXn�U
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P6Q ��4,4�7 �hoi^c^h�ufu_c�kZ,�hZ68
oi_��YV,^`ZIQrfkZ[�+qi^cd[xr��Z[Q~f¹��V�m 4�5�7r\MK,K,K<_cQiXI^�oYsr_cQY| TWZ[^c_c|r_cd�Q
V,QYs 4�J�Ki\ K�K,K&Z[�~X[^bois~_`QY|&TWZ[^c_c|r_cd�Q C&fugYVIf�_hm87�qiZIT�X[ZIQrfMd,�Mfud,fhV,^pZ[�+qi^cd[xr��Z[Q~f�\�d�T
fhgYZ Z[�+qi^cd[xr��Z[Q~f½d,�SV]^c^�X[d�Q�m6oY�vqrfh_cd�Q��h|~d�d�sim8���kV,Q~or��V,X�fcoiTW_cQY|�_cQis
o�m}fuTW_cZ]mS_cQ
��4,437Y��P6Q�V]s~sr_bfh_cd�Q fhdSfhgY_hm�qiV,_cs Z[�+qi^cd[xr��Z[Q~f�\��r�½�k_c^`^c_cd�Q�d,�¹�Yd�^boiQ~fhZ[Z[T8m�V,TWZ
��d�T6ai_cQY|k_cQ�fugYZ4fhgi_cTWskmWZIX�fhd�T��:9�QYZ4RUTWZ[QYX[gk_cQYsr_��Y_cs�oYV]^�d,orfUd,�B��d,oiT�srZ[XI^`V,TWZ4fud w Z�V
�Yd�^boYQrfhZ[ZIT��

NPOGQ6RTS p]V<; bXY,R OGbgf�`c_ dGS#Q OG^ bgf _cbX_aQX[ ^�=eRT[ab
>(=h^0Y._@?A> \�bXZ#Y._�OB>�i
U�kXk6C
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·�gYZ�fhd,fhV,^{d,qiZITWV[fh_cQY|eZ[��qYZ[QYsr_bfcoiTWZ]m�d,�vfhgYZ�fhgY_cTWs mWZ[Xtfud�T�_cQ���4,4�7¸��V�mvR�R ��4>K
w _c^c^c_cd�Q 2������ � w _c^c^`_cd�QSn�oiTWd 7 \M��gY_`XIge_um+fhgYZ�Z68
oi_��YV]^cZ[Q~f{d,��fugYZ�fcoiTWQYd[�YZ[Tvd,��fhgYZ
q~o w ^c_cXko~fh_`^c_bfh_cZ]m�_`QYs
o�m6fhThx�d�TDfugYZ��kZ[X[gYV,QY_`XIV]^MZ[QY|r_cQYZ[Z[TW_cQY|�_cQYs�o�m6fhThx��U·pgYZ]mzZv��_c|i�
oYTWZ]m&s~deQYd,f+_cQYX[^bois~Z�fhgYZ(Z]m6fh_c�kVIfhZ[s �kd�QYZ�fhV,Thxl�YV,^boiZ(d,�v�Yd�^�oYQ~fuZIZ[TW_cQi| �@gY_cX[g
��d,oi^cskTWV,_hmWZLfhgYZ@m}oi� w xkmWd��kZ 5,K�qYZ[TpX[ZIQrfW��·pgYZ[TWZt��d�TWZ]\
fhgiZLZ[X[d�QYd��k_cXLV]Xtfu_��Y_bf�xvd,�
fhgYZ�RUTWZ[QYX[g�fhgY_cTWs mzZ[X�fhd�T����@gY_cX[g&_hmO��TWZ68�oYZ[Q~fh^ x�V w xY�cqYTWd�s�oiXtfpd,��_bf�m�mzd�X[_cV]^�TWd�^cZ¹�
_hmLmW_c|rQY_b��_cX[V,Q~fpV]QYs&mW_
	]ZIV w ^cZ��YP�Q&V�X[d��vqYV]TWVIfh_ �YZLqYZ[T8m6qYZ[X�fh_��YZLRUTWV,QiXIZ�_umOV��[�k_cs~sr^cZ
��Z[_c|rg~f�
~� � TWV[qYge�kmWgYd,�{m�fhgYZLQid�Q~qYTWd,��_bf>mWgYV,TWZ�d,�Bfhd,fuV,^�Z[�+qi^cd[xr��Z[Q~f w xvX[d,oiQ~fhThx��
·�gYZ�RBTWZ[QYX[gefhgY_cTWs mWZ[X�fhd�T�TWV]Q~a�mkZ[�~V]Xtfu^�xSVIf�fugYZ�VN�YZ[TWV,|rZ�^cZ8�YZ[^�V,�kd�QY|(fhgYZ ���
XId,oiQ~fhTW_`Z,mM_cQiXI^�oYsrZ[s�_`Q�fhgYZ{m6fhV[fh_hm6fh_cX[V,^�qYV]T6f�d,��fhgYZLqiTWdW�8ZIX�fW� � Z[TW�kV,Q�xv_um�_cQkV{mz_`��_u�
^cV,T�qYdrmW_bfh_`d�QB�
�@d,��Z8�YZ[T8\�_cQ XId��vqiV,TW_hmWd�Q�fhd�d,fugYZ[TejSZ]m}fuZITWQ n�oiTWd,qYZ[V]Q�X[d,oYQ~fuTW_cZ]mJ\�fhgYZ

RBTWZ[QYX[g�V]QYs � ZITW�kV]Q�fhgY_cTWs"mWZIX�fhd�T8m�V,TWZksrZ8�YZI^`d,qYZ[s w ZI^`d,� fhgYZkVN�YZITWV]|~Z+�Os�oiZ�fhd
fhgYZ��6V]X�f�fhgYVIfpZ[s�oYX[V[fh_cd�Q&V�m.VkmW_c|~Qi_b��_cX[V,Q~fpV]TWZIV¹d,�MQYd�QrqYTWd,��_bf>V,X�fh_��Y_bf×x�_hm�qiTW_c�kV,TW_c^ x
qYTWd[�Y_csrZ[s w x�qro w ^c_`XLZ[Q~fh_bfu_cZ]m�_cQ w d,fhgkX[d,oYQ~fuTW_cZ]mt�
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·�gYZ+m}fhT6oiX�fcoiTWZvd,�MfhgYZ{RBTWZ[QYX[g�QYd�Q~qiTWd,��_bf.mWZ[X�fhd�TL_cQ �64�4�7�X[V,Q w Z¹mWZIZ[Q&_cQ�fuV w ^cZ �y�
·�gYZL��_cT8m6f�X[d�^boi�kQk^c_hm6f�m�fhgYZ�d�TW|~V]QY_hmWVIfh_`d�Q�mJ\rd�T8\~�kd�TWZ4qiTWZIX[_hmWZ[^�xY\�fhgYZ4qiZ[TWX[ZIQrfhV,|rZLd,�
Z,m6fhV w ^c_hmWgY�kZIQrf�mM_cQYX[^bois~Z[sk_cQ�fugYZv�rP��Mnp��n(�6_`^cZ]\~_6� Z
�yd�TW|~V]QY_hmWVIfh_cd�Q�m���gY_`XIgkZ[�vqY^`d[x
VIf�^cZ[V�m6fMd�QYZ+mzV]^cV,TW_cZ[s&d�T.��gY_cX[g&qYVNx�fhV,�rZ]mt��9LorfMd,�OV+fud,fhV,^pQ~oi� w Z[T�d,�.QYd�Q~qiTWd,��_bf
d�TW|~V]QY_hmWVIfh_cd�Q�mJ\Y��gY_cX[g&_hmMoYQraYQYd,�@Q 2��kV�x w ZTL�K,KY\ K�K,K 7 \�V w d,o~f ��7�Ki\MK,K�Kkd�TW|rV,QY_umzVy�
fh_cd�Q�mLV]TWZv_cQYX[^bois~Z[s�_cQ �~P	�Mnp��nS��_c^cZ��Y·pgYZ{d,fhgYZ[T.X[d�^boY�kQ�m�mzgid,��fhgYZ�qYZ[TWX[Z[Q~fhV]|~Z
d,�MfhgYZ�fud,fhV,^pd,qYZ[TWV[fh_cQY|&Z[��qYZ[QYsr_bfcoiTWZ]mJ\��hoi^c^h�ufu_c�kZ�Z68�oY_��YV]^cZ[Q~fpZ[�vqY^cd[xr�kZIQrf]2uRU·�n 7 \
V,QYs��Yd�^�oYQ~fuZIZ[TW_cQi|e26mWZ[ZLV w d[�YZ 7 �
·�gYZ[TWZ�V,TWZ4��_��YZ@mz_`|~QY_��6_`XIV]Q~f���ZIV[fcoiTWZ,mpd,�BfhgYZ.RUTWZIQiXIgkQYd�QrqYTWd,��_bf>mWZIX�fhd�T[�

  ®,¤c¢�³(¥8­L¡W¬W¢�­[¢�³�¨ ¬p´I¢N¨ ­��Y¢Nª~£�¨ ¡���²,�� [¡M§h¡W¬6��¢�¤�¨�§B¬W¢�­[¬W¡W­���¤c¥W��¡W«L¢�­.�� I¡p¬W¢�¤c¡
��¡W¦ ª�¥8¤c¡�¥8¬6��¨ £N¨ �
��¨ ¡8§��.¬Wµ[¦ ��µI¤`¡B¥8­I«�¤c¡W¬W¤c¡W¥W��¨ ¢�­[²[¡W«[µI¬W¥W��¨ ¢N­M¥J­[«M¤`¡8§�¡W¥8¤c¬W [²I [¡W¥8¦ �� M¥8­[«.§�¢N¬W¨ ¥8¦,§h¡W¤b£N¨ ¬W¡8§����� [¨ ¬W 
¤c¡W´[¤c¡8§h¡W­t� ����´[¡W¤�¬W¡W­���¢NªB�� I¡M��¢J��¥8¦Y¢�´[¡W¤c¥W��¨ ­���¡��[´[¡W­[«[¨ ��µ[¤c¡8§�¥8­[«D�� [¡.¡W³M´[¦ ¢��[³M¡W­��U¢�ª��� [¡
�� [¨ ¤c«@§�¡W¬6��¢�¤`² �/	�´[¡W¤�¬W¡W­��i¢�ª~�� [¡�¢�¤��N¥J­[¨�§h¥z��¨ ¢�­]§�¤c¡W¬W¢N¤c«[¡W«4¨ ­ ������� �!� ªb¨ ¦ ¡W²,¥8­[«�",±M´[¡W¤Y¬W¡W­��
¢�ª,£N¢�¦ µ[­���¡W¡W¤#��¢�¤�$�¶
  %�µ]§c�r¥�§Y�� I¡'&�¡W¤c³M¥8­!(r I¨ ¤c« � ¡W¬6��¢�¤c²��� [¡B®,¤`¡W­I¬W O§�¡W¬6��¢�¤r¨�§Y«[¢�³M¨ ­I¥W��¡W«��)�O§�¢�¬W¨ ¥J¦]§�¡W¤�£�¨ ¬W¡8§�²[¥J­[«
�� [¨�§�«[¢�³M¨ ­I¥8­[¬W¡M [¥�§�¤c¡W¬W¡W­���¦ �@¡6£�¡W­ �[¡W¡W­L¨ ­[¬W¤c¡W¥N§�¡W«*��¨ �� .�� I¡p«[¡W¡W´[¡W­I¨ ­��4¢Nª~�� [¡�¡W¬W¢�­[¢�³�¨ ¬
«[¡W´[¤c¡8§6§h¨ ¢�­�¨ ­k¯z°[°�+�¶ � ¢N­I´[¤c¢Nªb¨ ��¢�¤���¥8­[¨�§h¥z��¨ ¢�­]§�¤cµ[­{±[±L´[¡W¤B¬W¡W­���¢�ªY�� [¡M¢J£N¡W¤c¥8¦ ¦r­[µI³��I¡W¤�¢�ª
¤c¡8§h¨ «[¡W­���¨ ¥8¦Y¬W¥J¤`¡4ª�¥8¬W¨ ¦ ¨ ��¨ ¡8§h²,��¨ �� {¥�-�µ[¥�§h¨ ��³M¢�­[¢�´[¢�¦ ¨ §u��¨ ¬M´[¢[§�¨ ��¨ ¢�­�¨ ­L�� I¡�ªb¨ ¡W¦ «�¢�ª�¤c¡8§h¨ «[¡W­���¨ ¥8¦
ª�¥J¬W¨ ¦ ¨ ��¨ ¡8§Yªb¢�¤r«[¨�§h¥ �[¦ ¡W«�´I¡W¤u§�¢�­]§z¶
  ®,¤c¥8­[¬W¡� [¥N§B¥� [¨ �N I¡W¤i´I¡W¤`¬W¡W­t��¥���¡�¢�ª��� [¨ ¤c«�§h¡W¬6��¢�¤Y¨ ­�£N¢�¦ £N¡W³M¡W­��r¨ ­.¡W«[µ[¬W¥z��¨ ¢�­M�� [¥J­�&�¡W¤c³M¥8­)�
 [¥�§��[¥ �[¢�µ��r¢�­[¡�ª�¢�µ[¤b�� .¢�ª��� I¡B��¢8��¥J¦]¤c¡8§�¢�µ[¤c¬W¡8§�¢�ª��� I¡�­[¢�­[´[¤c¢�ª�¨ �i§h¡W¬6��¢�¤Y¤c¡8§h¨ «[¡�¨ ­M�� [¡�ª�¨ ¡W¦ «.¢�ª
¡W«[µ[¬W¥z��¨ ¢�­�¶).�¥z�� [¢�¦ ¨ ¬�´[¤c¨ ³M¥J¤��.¥J­[«�§�¡W¬W¢N­I«[¥8¤/��§h¬W I¢N¢�¦�§�¥J¤c¡�¢8£�¡W¤���¤c¡W´[¤c¡8§h¡W­t��¡W«.¨ ­O�� [¡'��¡8§u��¡W¤c­
´[¥J¤��.¢�ª.®,¤c¥8­[¬W¡W²0�� [¡W¤c¡{�� I¡21�¡W¦ ��¨ ¥8­[²�¢N¤43�µ���¬W &´[¥z����¡W¤c­&´[¤c¡6£N¥8¨ ¦�§W¶ �>¦ ¦p¢J£N¡W¤4�� [¡v¤c¡8§c�M¢�ª
®,¤`¥J­[¬W¡W²Y´[¤c¨ £�¥W��¡�§�¬W [¢�¢�¦ §�ªb¤`¡�-�µ[¡W­t��¦ �{¤c¡W´[¤c¡8§�¡W­��U¥�§h¡W¬W¢�­[«�¬W [¥8­[¬W¡4ª�¢�¤�¬W [¨ ¦ «[¤c¡W­�¤`¡�5�¡W¬6��¡W«8�)�
´[µ��I¦ ¨ ¬�§�¬W [¢�¢N¦�§z¶6.�µ[¦ ��µI¤`¡W²�§�´[¢�¤b�`§p¥J­[«{¤c¡W¬W¤c¡W¥W��¨ ¢�­{¨�§�¥8¦�§h¢L³M¢N¤c¡M«[¡6£�¡W¦ ¢�´[¡W«�¨ ­�®]¤c¥J­[¬W¡�¶ (~ [¨ §
§�µ����`§�¡W¬6��¢�¤� [¥�§��[¡W¡W­7�N¤c¢)��¨ ­��M¤`¥J´[¨ «[¦ �.¡6£�¡W¤�§�¨ ­[¬W¡B�� [¡���¢J£N¡W¤c­[³M¡W­��i§u��¥8¤b��¡W«.¨ �`§�´[¢�¦ ¨ ¬��.¢�ªr«I¡��
¬W¡W­���¤c¥8¦ ¨�§h¥z��¨ ¢�­�¶)8{¥J­)��§h³M¥8¦ ¦,¢N¤���¥8­I¨ §�¥W��¨ ¢�­]§,��¤cµ[­M³M¥8¨ ­[¦ ���)�p£�¢�¦ µ[­t��¡W¡W¤u§9��¥8¤c¡U³Mµ]§� [¤c¢�¢�³�¨ ­��
¡6£N¡W¤/���� [¡W¤c¡�¶�3�µ[¡���¢M�� [¡pªb¥8¬6�~�� [¥W�Y [¢[§h´[¨ ��¥8¦�§B [¥z£N¡ �I¡W¡W­@§�¡W¬Wµ[¦ ¥8¤c¨ §�¡W«[²�¡8§�´[¡W¬W¨ ¥8¦ ¦ �.«[µ[¤c¨ ­����� [¡
®,¤`¡W­I¬W  � ¡6£N¢�¦ µt��¨ ¢�­[²Y�� I¡�´[¡W¤c¬W¡W­���¥:��¡�¢�ªB�� [¨ ¤c«+§�¡W¬6��¢�¤p¢�¤���¥8­[¨�§h¥z��¨ ¢�­]§O¥8¬6��¨ £N¡L¨ ­��� [¡Lª�¨ ¡W¦ «�¢�ª
 [¡W¥J¦ �� M¨�§Y³Mµ[¬W M¦ ¢)��¡W¤r¨ ­M®]¤c¥J­[¬W¡��� I¥8­M¨ ��¨�§Y¨ ­!&�¡W¤c³M¥8­)��¶
  (~ [¡W¤c¡k¨�§{¥�¬W¢N­t��¤`¥�§c�(�[¡6����¡W¡W­��� I¢t§�¡k§hµ ���`§�¡W¬6��¢�¤u§;�� [¨ ¬W &¥8¤c¡v [¨ �� [¦ �&´[¤c¢Nªb¡8§�§�¨ ¢N­I­[¥8¦�¦ ¨ $[¡
¡W«[µ[¬W¥z��¨ ¢�­[²� I¡W¥8¦ �� �¥J­[«@§�¢�¬W¨ ¥J¦y§�¡W¤b£N¨ ¬W¡8§<���� [¡W¤c¡B£N¢�¦ µ[­���¡W¡W¤,��¢�¤=$L§c��¨ ¦ ¦,¡��[¨ §u�`§ �[µ��r¥W���� I¡�³�¥J¤��
��¨ ­I²r¥8­I«>�� [¡W¤c¡p�� I¡�«I¨ £�¨ §�¨ ¢�­�¢�ª�¦ ¥ �[¢�µ[¤B¨�§B�� [¡M¤cµ[¦ ¡?�Y¥J­[«.�� I¢t§�¡�§�µ����c§h¡W¬6��¢�¤h§@�� [¡W¤c¡�£�¢�¦ µ[­��
��¡W¡W¤���¢�¤�${¨�§��� I¡�³M¥J¨ ­�¤c¡8§�¢NµI¤`¬W¡W²~¦ ¨ $[¡M¬Wµ[¦ ��µ[¤c¡W²i§�´[¢�¤b�`§�¥8­I«�¤`¡W¬W¤c¡W¥z��¨ ¢�­ ���� [¨ ¬W L��¢8��¥J¦r­[¡W¥J¤c¦ �
 [¥J¦ ª�¢�ªY£�¢�¦ µ[­t��¡W¡W¤`¨ ­����b²�¢�¤�¡W­�£N¨ ¤c¢�­[³M¡W­���²�¨ ­t��¡W¤`­I¥W��¨ ¢N­I¥8¦�¥8¬6��¨ £N¨ ��¨ ¡8§B¥8­[«L´[¤c¢�ª�¡8§6§h¨ ¢�­[¥8¦�¥�§�§�¢�¬W¨ ¥:�
��¨ ¢N­,§W¶
  A� I¨ ¦ ¥8­��� I¤`¢�´[¨ ¬v¨ ­t��¡W¤`³M¡W«[¨ ¥8¤c¨ ¡8§�¥J­[«[²p³M¢�¤c¡B�N¡W­I¡W¤`¥J¦ ¦ �[²p¥J¦ ¦0$[¨ ­I«]§�¢�ªMª�¢�µ[­[«I¥W��¨ ¢N­,§4�?��¤c¥8­t���
³M¥�$[¨ ­���²Y¬W¢�¤`´I¢N¤c¥z��¡�¢�¤B¢�´[¡W¤c¥W��¨ ­��*��¥8¤c¡M¦ ¡8§6§�­[µI³�¡W¤c¢�µ]§�¨ ­�®,¤c¥8­[¬W¡��� [¥J­�¨ ­�¢J�� [¡W¤B¨ ­I«[µ]§u��¤`¨ ¥8¦
¬W¢�µ[­���¤c¨ ¡8§ �I¡W¬W¥8µ]§�¡M�� [¡��{ [¥z£N¡(�I¡W¡W­{¤c¡W´[¤c¡8§�§�¡W«{ªb¢�¤�¬W¡W­���µ[¤c¨ ¡8§z¶C1�¡Wª�¢�¤c¡{¯W°��)"[²��� I¡W¤`¡!��¥�§�­[¢
¦ ¥��&��¤cµ[¦ �*��¢J£N¡W¤c­[¨ ­��.ªb¢NµI­[«[¥W��¨ ¢�­]§B¥8­I«M��¢�«[¥��M�� [¡W¤c¡�¡��[¨ §u�r¦ ¡8§�§��� [¥8­L±�	�	.¨ ­[«[¡W´[¡W­I«[¡W­��rª�¢�µ[­��
«[¥z��¨ ¢�­]§Y¨ ­M®]¤c¥J­[¬W¡�¶



J

� Q�?�[a^DU�V��E_�O�Z.\0_aZ OG^Dbgfh_cS.^��eO�^0Y.\0S Y.bXY,R O�bgf�`a_md�^0\�_cb O6i.U�kXk6C

Group 

Number of  
organisations 
(SIRENE file)  
% of total 

Operating 
Expendi-
tures 
% of total 

FTE  
employment 
% of total 
 

Volunteering 
% of total 
 
 

Culture and recreation 41.6 % 15.5 % 12.1 % 46.7 % 
Education and research 15.7 % 24.8 % 20.7 % 8.9 % 
Health 2.4 % 14.5 % 15.5 % 3.4 % 
Social services 20.7 % 32.8 % 39.7 % 15.7 % 
Total  
(the first 4 groups) 

80.4 % 87.6 % 88.0 % 74.7 % 

Environment 3.2 % 1.0 % 1.0 % 8.7 % 
Development and hous-
ing 

3.8 % 4.4 % 5.5 % 4.0 % 

Civic and advocacy 
associations 

6.1 % 2.6 % 1.9 % 1.8 % 

Philanthropic intermedi-
aries 

0.0 % 0.3 % 0.0 % 1.1 % 

International activities 0.4 % 1.3 % 1.8 % 3.0 % 
Professional associa-
tions, unions 

6.1 % 2.9 % 1.8 % 6.6 % 

Total 
 (the last 6 groups) 

19.6 % 12.4 % 12.0 % 25.3 % 

TOTAL 100 % 100 % 100 % 100 % 
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 � � ���5,��(�#��"��0��-���� "�$&%�'(�*)+����,(-�'.%/'0�1�324�
�5-3%�"6�

·�V w ^cZ ��V,QYs�|~TWV[qYg ��mzgid,��fhgYZ{d[�YZ[TWV,^c^�_c�vqid�T6fhV,QiXIZ{d,��fhgYZLfugYTWZ[Z���V��Jd�TOmzd,oiTWX[Z,m
d,��_`QYX[d���Z(d,�kfhgYZ�RUTWZ[QYX[g�QYd�Q~qiTWd,��_bf+mzZ[X�fhd�T[�Mq~o w ^c_cX��hoiQYsr_cQY|i\4qYTW_��YV[fhZ�Z[V,TWQiZIs
_cQYX[d��kZ&V,QYs�qiTW_��YVIfhZ&|r_��Y_cQi|���jl_bfhg 7,L�qYZ[T{X[ZIQrfLd,��fhgYZkfhd,fhV,^u\�q~o w ^c_cX�TWZ]mzd,oiTWX[Z,m
gYV��YZ�V{^cV,TW|rZLqiTWZtqid�QYsrZ[TWV,QYX[Z]\YXId��k_cQi|+qiTW_c�kV,TW_`^�x+��TWd�� mWd�X[_cV,^>mzZ[X�oYTW_�f�xY\YmWZ[X[d�QYs~^ x
�6TWd�� XIZ[Q~fuTWV,^{|~d[�YZ[TWQY�kZ[Q~f¹V,QYsi\L^cV�m6f w orf{QYd,f{^cZ[V�m6f�\O��TWd�� ^cd�X[V,^�|rd[�YZ[TWQY�kZIQrf�mt�
�BTW_ �YVIfhZ&Z[V,TWQiZIs(_cQiXId��kZ&X[d[�YZ[T8mkmz^c_`|~g~fu^�x¸�kd�TWZ�fhgiV,QSd�QiZ�fhgY_cTWs(d,�LfugYZ�fhd,fuV,^.TWZ]�
mzd,oiTWX[Z,m[��X[d����kZ[TWX[_cV,^.TWZ]mWd,oYTWX[Z]mv�4_�� Z����6Z[Z]m8\�X[gYV]TW|~Z]m�V,QYs"mzV]^cZ]m)C"V,TWZvfhgiZ��kV]_cQ
XId��vqid�QYZ[Q~f�\~��d�^c^cd,�@ZIs w xk�kZI� w Z[T8mWgY_bq�s
oiZ]mMV,QYsv��_cQYV]^c^�xY\YV[fBV.�YZ[Thxv^cd,� ^`ZJ�YZ[^h\ w x
_cQ��YZ]m}fu��Z[Q~fO_cQYX[d��kZ
���UTW_��YVIfuZ�|r_��Y_cQi|�_hmL^`d,�k��_bfMX[d[�YZ[T8mLd�QY^�xD5�� 7�qiZ[TLX[Z[Q~f�d,�MfhgYZ
fhd,fhV,^UTWZ]mzd,oiTWX[Z,mMd,��fhgiZLRBTWZ[QYX[g�QYd�Q~qiTWd,�6_�fpmWZIX�fhd�T8\Yd�QYZ�giV,^b�pX[d��k_cQY|���TWd���_cQYsr_��Y_csi�
oYV]^4X[d�Q~fuTW_ w o~fu_cd�Q�m8\�fhgYZ�d,fhgYZ[T�giV,^b�@XId��k_cQi|���TWd�� X[d�T6qYd�TWV[fhZk|~_ �Y_cQY|�d�T{m}qid�Q�mWd�T8�
mzgY_�qB�

� Q�?�[a^�p QXY��hNeO�Q6RTS	�]V��EbXZ�OG\0^�debgf OG^�
0^0Y.Z.^Dbgfh_cS.^DY.bXY,R O�bgf�`a_
d�^0\�_cb Oe`aY �eO�QXY.\0^Gi#U�kXk6C

Source 
Amount  
(FF million) 

%  

 
Public 
 
 
Private 
 
- earned 
 
- giving 

 
166,000 
 
 
121,000 
 
99,000 
 
22,000 

 
58% 
 
 
42% 
 
34,5% 
 
7,5% 

TOTAL 287,000 100%  � ¢�µ[¤c¬W¡���%h¢� [­]§
��¢N´�$[¨ ­,§ � ¢�­[´[¤c¢�ª�¨ � � ¡W¬6��¢�¤#.�¢�³M´[¥8¤c¥z��¨ £�¡'A�¤c¢	5h¡W¬6�C�CA� [¥�§h¡ �
·�gY_um�m6o~qrqid�T6f�m}fuT6oYX�fcoiTWZ�_hm�f�x�qY_`XIV]^�d,�+jSZ]m}fuZITWQenpoYTWd,qiZ[V,Q XId,oiQ~fhTW_`Z,m��.·pV w ^cZ �
mzgYd,�DmOfhgiVIf�fhgYZ{QYd�Q~qiTWd,��_bf�mWZIX�fhd�T8m.d,�MV]^c^�jSZ]m6fhZ[TWQ�n�oiTWd,qiZIV]Q&X[d,oYQ~fuTW_cZ]m4_cQYX[^boisrZIs
_cQ<fhgYZ(�8d�gYQ�m���d,qraY_`Q�m � d��vqiV,TWVIfu_��YZ��{d�Q~qiTWd,��_bf��rZ[X�fhd�T��UTWdW�8Z[Xtf�C Z[�~X[Z�qrf���d�T
�
qiV,_`Q C+V,TWZL|rd[�YZ[TWQY�kZ[Q~f���srd��k_cQYV]Q~fU_cQvfhgYZ[_cT���oiQYsr_cQY|km6fhT6oiX�fcoYTWZ��,RUTWV]QYX[ZLTWV,Qra�m�V[f
V�^cd,�D��VN�YZITWV]|~Z�qidrmW_bfh_cd�QlV,�kd�QY|�fhgYZ]mWZ&XId,oiQ~fhTW_`Z,m[��fugYZ&TWZ[^cVIfh_ �YZ�mzgYV]TWZ�d,��q~o w ^c_cX
��oiQYsr_cQY|(_hmkmW��V]^c^cZ[T�fhgYV,Q(_bf�_hm{_cQ(P6TWZ[^cV,QisY\ �OZI^`|~_boi��\ � Z[TW�kV,Q�x�d�T�fhgYZk�{ZtfugYZ[T8�
^cV,QYsim8\ w o~fUgY_`|~gYZ[T�fhgYV]Q�_�fB_um�_cQ 1 o�m6fhTW_cV�V]QYs�fhgiZ����k�

Private
earned
35%

Private
giving
7%

Public
sector
58%



L

� Q�?�[a^ �]V��EbXZ�OG\0^�debgfhY.bXY,R O�bgf�`a_mO�^ 
0^0Y.Z.^*?A> \0bXZ.Y#_�OB> U�kXk6C
�gU�k��6\0bXZ.Y._ O1>��6Q�
0^,O�Q��.^��

 Private earned Public sector Private giving 
Fee-dominant 
    Mexico 
    Peru 
    Australia 
    Japan 
    Finland 
    US 
    Slovakia 
    Hungary 
    Romania 
    Spain 

 
85% 
68% 
62% 
62% 
58% 
57% 
56% 
55% 
54% 
49% 

 
9% 
19% 
31% 
34% 
36% 
31% 
21% 
27% 
11% 
32% 

 
6% 
13% 
6% 
3% 
6% 
13% 
23% 
18% 
36% 
19% 

Government-dominant 
    Ireland 
    Belgium 
    Germany 
    Israel 
    Netherlands 
    France 
    Austria 
    UK 
    Czech Republic 

 
15% 
18% 
32% 
26% 
36% 
35% 
44% 
45% 
40% 

 
78% 
77% 
64% 
64% 
60% 
58% 
50% 
47% 
43% 

 
7% 
5% 
3% 
10% 
2% 
7% 
6% 
9% 
18% 

TOTAL 47% 42% 11% � ¢�µ[¤c¬W¡�� � ¥8¦ ¥8³M¢�­�¥J­[«M¥8¦b¶�%h¢� [­]§
��¢N´�$[¨ ­,§ � ¢�­[´[¤c¢�ª�¨ � � ¡W¬6��¢�¤#.�¢�³M´[¥8¤c¥z��¨ £�¡'A�¤c¢	5h¡W¬6� �{¯W°[° �
·�gYZkd[�YZ[TWV,^`^MX[d��+qidrmW_bfh_cd�Q�d,�.fhgiZ�TWZ]mWd,oYTWX[Z]m�d,�4fugYZvRBTWZ[QYX[g�fugY_cTWs�mWZIX�fhd�T�gY_csrZ]mLV
��_csrZ&TWV,QY|rZ&d,���hoYQis~_cQi|½qiVIf`fhZ[TWQ�mvV,�kd�QY|�fhgiZ�sr_b�h�6Z[TWZ[Q~f�V,X�fh_ �Y_bfh_cZ]m8\�V�m�|rTWVIqig �
mzgYd,�Dm�_bfW�U��Z[V,^bfug�\�Z[s
oiX[VIfh_`d�Q¸V]QYs(mWd�X[_cV,^�mWZITh�Y_`XIZ]m�V]TWZ�fhgiZ�d�Qi^�x�_cQis
o�m}fuTW_cZ]m@qiTWZ]�
s~d��k_cQYV[fhZ[^�x �hoiQYsrZIs w x qro w ^c_cX(�kd�QYZ8xY\LfhgYZ8x<V]TWZ¸V]^hmWd
	bX[^cdrmWZIT�fud¸fhgYZ���Z[^b��V,TWZ
m}fhV[fhZ���� 9LfhgYZ[T�V,X�fh_ �Y_bfh_cZ]m{mzgYd,��V�|rTWZ[VIfhZ[T.�YV,TW_`Ztf×x�d,�4mzd,oiTWX[Z,mLd,�4m}orq~qid�T6f8�YqYgi_c^cV,Q��
fhgYTWd,qi_cX<_`Q~fhZ[TW�kZIsr_cV]TW_cZ]m¸V,TWZ �kV,_cQi^�x)��_cQYV]QYX[ZIs w x |r_��Y_cQY|:��gY_c^`Z<X[d��k�kZITWX[_cV]^
TWZ,mWd,oiTWXIZ]m¸qiTWd[�Y_csrZ<��d�T¸X�oi^bfcoiTWZ<V]QYs TWZ[X[TWZ[VIfh_`d�Q�\�srZ8�YZI^`d,qY�kZ[Q~f�V,Qis gYd,o�mz_`QY|Y\
ZIQy�Y_cTWd�QY�kZ[Q~f�V]QYs)qiTWd,��Z]mJmW_cd�QYV]^&V�m8mzd�X[_cV[fh_cd�Q�m���RUd�T(X[_��Y_cX V�m8mzd�X[_cV[fh_cd�Q�m�q~o w ^c_cX
��oiQYsr_cQY|eV]QYseX[d����kZ[TWX[_cV,^{TWZ]mzd,oiTWX[Z]m�V,TWZ w V]^cV,QYX[Z[seV,QisSfhgYZ(mWV,�kZ�_hmvfhT6oiZ���d�T
_cQ~fhZ[TWQYV[fh_cd�QYV]^&V,X�fh_��Y_bfu_cZ]m½��giZITWZeqro w ^c_`X �hoiQYs~_`QY|��&X[d���_`QY|:��V]_cQY^�x���TWd�� fhgYZ
n�oiTWd,qYZ[V]Q �@QY_cd�Q��BV,Qis�qYTW_ �YVIfhZ�|~_��Y_`QY|vV,TWZ w V,^cV]QYX[Z[s��
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gYV�m�d�X[XtoiTWTWZ[s�_`Q�fhgYZ�mWd�XI_`V,^.mWZ[Th�Y_cX[Z,m�_cQYs�o�m}fhThx�� 1 |rV,_`Q�m}f�fhgYZ w V,X�ai|~TWd,oiQYs�d,�MfhgYZ
s~Z[Z�qYZ[QY_`QY|�d,��srZ�qYTWZ]m8mz_cd�Q�\��Yd�^boiQ~fhZ[Z[TL��d�T6a"VIqrqiZIV]T8mDVymDVk��VNx�fhd�d w fhV,_cQ�TWZ]m}oi^bf�m
TWVIqi_cs~^ xvVIf�fhgYZ�^cd�X[V,^�^cZ8�YZ[^h\
��gi_c^cZ4qro w ^c_cX4qid�^c_cX[_cZ]m�V[q~qiZ[V,T�fhd w ZL_cQYZ��h��_cX[_cZ[Q~f
·pgYZ[TWZkgYV�m w Z[ZIQ"^c_bfcfh^`Z�X[gYV]QY|rZ�_`Q�fhgYZkX[d��vqYdrmW_bfh_cd�Q"d,�4fugYZvQYd�Q~qiTWd,��_bfOmzZ[X�fhd�T

��_bfhgi_cQ���_��YZ@x~Z[V,T8m@:BVymL�kZIQrfh_cd�QYZ[s w Z���d�TWZ,\�fugYZ�qiTWZtqid�QYsrZ[TWV,QYX[Z{d,�.mWd�X[_cV,^pmWZ[Th�Y_cX[Z,m
gYV�mkZJ�YZ[Q w Z[Z[Qe_cQYX[TWZ[V�mWZ[s���·�gYZ"m6fhT6oYX�fcoiTWZ�d,�vTWZ8�YZ[Q~oiZ�mWd,oYTWX[Z]m�mWgYd,�Dm+V"mW^c_c|rg~f
fhTWZ[QYs¸fhd,�@V,TWsim�fhgYZ�qiTW_��YVIfh_umzV[fh_cd�QSd,�{TWZ]mWd,oYTWX[Z]m[��V�^c_bfcfh^`Z&^cZ]mJm�qro w ^c_`X���oiQYsr_cQY|i\MV
^c_bfcfh^`ZS�kd�TWZSZ[V,TWQiZIsº_cQYX[d��kZ
� 1 |~V]_cQ�m6f�fugYZ w V]Xtai|rTWd,oYQYs d,�kfhgYZ(TWZ]m}oi^bf�m&d,�kfhgYZ
�Jd�gYQ�m@�@d,q~ai_cQ�m � d��+qiV,TWV[fh_��YZv�{d�Q~qiTWd,��_bfL�rZ[X�fhd�T4�UTWdW�8Z[Xtf�\�fhgYZ���d�^c^cd,�@_cQY|�mWZ[Xtfu_cd�Q
��_c^c^���d�Xto�mMd�Q�gYd,�ºQYd�Q~qiTWd,��_bf�d�TW|rV,Qi_hmzV[fh_cd�Q�mMV]TWZ�V,X�fh_��YZ[^�xv��d�TW��_`QY|kVDqiV,T6fhQiZIT8mWgY_bq
��_bfhgvqro w ^`_cXLZ[Q~fh_�fh_cZ]mJ\im}qiZ[XI_��6_`XIV]^c^�xv_cQkgYZ[V]^bfhgkd�TMmWd�X[_cV,^UmWZ[Th�Y_cX[Z,m��
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RBd�TpfhgYZLfc�@dv^cV�m6f�srZ[X[V,srZ,mMQYd�QrqYTWd,��_bf>d�TW|~V]QY_hmWVIfh_cd�Q�mOgiV��YZ w Z[Z[QvqYV]T6fhQYZ[T8m�d,�>V�QYZ��
��Z[^b��V,TWZv�k_c����·pd�s~VNx fugYZ8x qi^cVNx�V]^hmWd�V,Q�_cQYX[TWZ[V�mW_cQY|&TWd�^`Zv_cQ&^cV w d,oYT.�kV,T6aiZ�f�qYd�^c_u�
XI_`Z,m�� 9L�LX[d,oiT8mzZ]\BfhgYZ]mWZ+f`��d�qid�_cQ~f�m�V,TWZk^c_cQraYZ[s���RUTWV,QiXIZTC¹�zo�m6f.V�m � Z[TW�kV,Q�x�C�_hm
|~Z[QYZ[TWV,^`^�x X[gYV,TWV]X�fhZ[TW_hmzZ[s�V�m¸VºXId�T6qid�TWVIfu_hm}f���Z[^b��V,TWZ m6fhV[fhZ 2unOm}qi_cQY| 1 QYsrZ[T8mzZ[Q�\
��4,4>K 7 �p_cQSd�TWsrZ[T�fhd�V]X68
oi_cTWZ�mWd�XI_`V,^LTW_`|~g~f�mJ\MV,Q(_cQis~_��Y_`s
oiV,^.gYVymDfhd�gYV��YZk��d�T6aiZIs
qYTWZ8�Y_cd,o�mz^ x�s�oiTW_cQY|�V¹��_`QY_c�voY� s�oYTWV[fh_cd�QB�i·�gYZ[TWZ���d�TWZ]\�_cQ�m6oYX[g&V��@Z[^b��V,TWZ¹m�xim}fhZ[�
^cd�QY|i�ufhZ[TW� oiQYZ[�+qi^cd[xr��Z[Q~f@�kZIV]Q�m�qYd[�YZ[T6f�xl��VIfLfugYZ�mzV]�kZ�fhd,aiZ[Q½fugYZ�V]XIX[Z]m8mDfhd
fhgYZL^`V w d,oiT8���kV,T6aiZ�fBTWZ�qiTWZ]mzZ[Q~f�m�fhgYZ4aiZ8x���d�TMmWd�X[_cV,^�TW_c|rg~f�m��
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I�oYTW_cQi|»fugYZe^cV�m6f�f`��d�srZ[XIV]s~Z]m8\vQYd�Q~qiTWd,�6_�f&d�TW|rV,QY_hmWVIfu_cd�Q�m�gYV��YZ mzZ[X�oiTWZIs fhgYZ[_cT
qYdrmW_bfh_cd�Q"�u�@_bfhgY_`Q�d�T�d,o~f�mW_csrZDfugYZD��TWV]��Z��@d�T6a&d,�pq~o w ^c_cX{^cV w d,oiT.�kV,T6aiZtf�qid�^c_cX[_cZ]m��
_cQ�d�TWsrZ[T�fhdvgYZ[^bq m6qYZ[X[_b��_cX�X[VIfuZI|rd�TW_cZ]mMd,��oYQiZI�vqi^cd[x~Z[svqiZId,qi^cZLfhd¹ZIQrfhZ[T�d�TpTWZ]��Z[Q~fhZ[T
_cQvfhgYZL^`V w d,oiT��kV,T6aiZ�fW�

9�QYZ{d,�pfhgYZ¹m}fhTWV[fhZ[|~_`Z,m.d,��qro w ^c_cX{^cV w d,oiT.��V]T6aYZ�f�qid�^c_cX8x���TWd�� ��4,4B��d�Q~��V]TWsYm
oYQ~fu_c^Bfhd�srV�x�gYVym w Z[Z[Q�fhdkd,�h�6Z[TMqiV,T6f��cfh_c�kZ�X[d�^c^`ZIX�fh_ �YZ,�co~fu_c^c_bf�x��Jd w mMfhd{x~d,oiQY|�oiQYZ[���
qY^cd[xrZ[s�qiZId,qi^cZ{d�TMfhdvfhgYZ{^cd�QY|i�ufhZ[TW� oiQYZ[�+qi^cd[xrZIs��r·�giZL��V,|rZ w _c^c^U_hm�qYV]_csk�kV,_cQY^ x
w x�fhgYZ�|rd[�YZ[TWQY�kZ[Q~f.V,Qis�mhx~� w d�^c_cX[V]^c^�x w x&fhgYZkTWZ[X[_bqY_`ZIQrf.d�TW|~V]QY_hmWVIfh_`d�Q C w Zk_bfOV
q~o w ^c_cXvV]|~Z[QYX8xi\BV�^`d�XIV]^�X[d����voiQY_bf�x�d�T4V¹QYd�Q~qiTWd,�6_�fpd�TW|~V]QY_hmWVIfh_cd�QU�Y·pgYZ��8d w �vo�m6f
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QYd,f�X[d��vqYZ�fhZ��@_bfhglV,Q�x(TWZ[|
oi^cV,T{qYV]_csk�Jd w :pfhTWV,_cQi_cQY|(V,QYslm6o~qiZ[Th�Y_hmW_cd�Q(V,TWZ�fud w Z
ZIQ�m}oiTWZ[s w x&fhgYZkTWZ[XI_�qY_cZ[Q~f�d�TW|rV,QY_hmWVIfu_cd�Q�V]QYs&gYV]^b�.d,�MfhgiZ���d�T6aiZ[T �cm4fh_c�kZv_um4fhd w Z
s~Z8�Yd,fhZ[s�fhd��Jd w mzZ[V,TWX[g�V,QYs�X[d�Q~fh_cQ~oi_cQY|�Z[s
oiX[VIfh_cd�QU� ��Qis~Z[TMfhgYZ]mWZvm6qYZ[X[_b��_cX{X[d�QYs~_u�
fh_cd�Q�mLQYd�QrqYTWd,��_bf�d�TW|~V]QY_hmWVIfh_`d�Q�m4gYVN�YZ�X[TWZ[VIfuZIs��kV,Q�xL�8d w m8\ w orfpZJ�YV]^boiVIfh_cd�Q�m6fcois~_`Z,m
mzgYd,�:fhgiVIf�\BV[��fuZIT.fhgYZvgiZI^�qYZ[s&X[d�Q~fhTWV]Xtf�mJ\B�kV,Qyx�d,��fhgYZ�qiV,T6fh_`XI_�qYV]Q~f�mLd,�pfhgYZ]mzZ�qiTWdr�
|~TWV]���kZ]m���V,^`^ w V]X�ak_cQ~fhd�oiQYZ[�+qi^cd[xr��Z[Q~f}�
P�Qe�64�4�5�fugYZ]mzZ{X[d�^c^cZ[X�fh_��YZ]�uorfh_c^c_�f�xL�8d w m4gYVN�YZ w Z[X[d��kZ�TWZ]mWZITh�YZ[sk�6d�T�mWZ8�YZITWZ¹mWdr�

XI_`V,^.X[V�mWZ,m{V,QYs�_`Q��64,4�Lr\��kd�TWZL�8d w mEC(V]^hmzd&qiV,_cs��kV]_cQY^�x w x�fhgiZ�|rd[�YZITWQi��Z[Q~f4�
��Z[TWZ&d,�h�6Z[TWZ[s�fhd�8�oYV]^c_b��_cZ[s�x~d,oiQY|�qYZ[d,qi^cZ 2��������	��

��� ����������� 7 � 9�QiXIZ&�kd�TWZ]\�QYd�Q��
qYTWd,��_bfpd�TW|rV,QY_umzV[fh_cd�Q�m.V,X�fhZ[s�Vym4Z[�vqY^cd[xrZ[T8mO��d�TMfhgYZ]mzZ��������	��

��� �����������[\ 1 �hfhZ[T�fhgYTWZ[Z
x~Z[V,T8m�d,��ZI�r_hm6fhZ[QYX[Z]\�QYd�QrqYTWd,��_bf.d�TW|rV,Qi_hmzV[fh_cd�Q�m�V,TWZvfhgiZ��kV]_cQ�Z[�vqY^cd[xrZ[T8mDd,�MfugYZ]mzZ
�Jd w m8\~VI�hfhZ[T�q~o w ^c_cX@mzX[gYd�d�^um�V,QYs¹|,xr��QiV�mW_boY��m�V]QYs w Z���d�TWZ4fhgiZ4qid�^c_cX[Z4��d�TWX[Z��
·pgYZ�QYd�Q~qiTWd,�6_�f{d�TW|~V]QY_hmWVIfh_cd�Q�m�gYVN�YZ�V]X�8�oi_cTWZ[s¸V&qidrmz_bfu_cd�QSVymO�8d w qiTWd[�Y_csrZIT8m

V,^hmWd�d,orf�mW_cs~Z{fhgYZ���TWV,�kZ���d�T6a�d,��q~o w ^c_cXv^`V w d,oiT4�kV]T6aYZ�f�qid�^c_cX[_cZ]mt�rRUTWd�� fhgiZ�Z[V,TW^ x
��4,L>Kim�d�Q~�@V,TWsimMmWd���Z�QYd�Q~qiTWd,��_bfUd�TW|~V]QY_hmWVIfh_cd�Q�m�gYV��YZ@m}qiZ[X[_cV,^c_umzZ[sv_cQ �[_cQ~fuZI|rTWVIfu_cd�Q
fhgYTWd,oi|~g�V]Q�ZIX[d�QYd��k_cX V,X�fh_ �Y_bf�xY\kX[V,^c^cZ[s������
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 ����� m}orqrqY^�x fuZI�vqid�TWV,Thx0�kV,QrqYd,�@ZIT fud QYd�Q����kV]T6aYZ�f:Z[�vqY^`d[x~Z[T8mJ\
gYd,o�mWZ[gYd�^csimJ\.QYd�Q~qiTWd,��_bf{d�TW|~V]QY_hmWVIfh_`d�Q�m�d�Tvqro w ^c_`X�V]|~Z[QYX[_cZ]m����@d,��Z8�YZ[T8\��6d�T w d,fhg
d�TW|~V]QY_hmWVIfh_cd�Q�mJ\�fhgiZv�kV,_cQ�d w �JZ[X�fh_��YZ¹_hm4fhd�giZI^�q&fhgYZv�kdrm6f.mWZ8�YZITWZ[^�x&srZ�qYTW_��YZ[s�qiZ[dr�
qY^cZkfhd{�Jd�_cQ�fhgiZ��kV,_cQ�m}fhTWZ[V]� V,Qis��kV�x w Zkfhd�ZIQrfhZ[TDfhgiZ&m6fhV,QYsrV,TWs�^cV w d,oYT��kV,T6aiZ�f
fhgYTWd,oi|~g(fhTWV,_cQi_cQY|�qYTWd�|rTWV,��mvV,Qis¸d�Q��ufhgYZ]� �Jd w fuTWV,_cQY_`QY|��p·pgYZ]mzZ&sr_cTWZ[X�f�V]|~Z[Q~f�mvd,�
ZI�vqi^cd[x~�kZ[Q~f�qid�^c_cX[_cZ]m4srZ[V,^B�@_bfhgk�YZ[Thx�sr_b�h�6_`Xtoi^bfpZ[X[d�QYd��k_cX{V,QYs mzd�X[_cV]^pmz_bf`oYV[fh_cd�Q�m[�
oYQ�m6ai_c^c^cZ[slmzX[gYd�d�^�s~TWd,q���d,orf�m8\�qYd,fhZ[Q~fu_cV,^.d�T��6d�TW�kZ[T{s~Z[^c_cQ�8
oiZ[Q~f�m8\�V,^cX[d�gYd�^`_cX]m�V,QYs
s~T6oi|Y�hV,srs~_`Xtf�mt�¹·�gYZ �kV,_cQ�TWZ]mWd,oYTWX[Z d,�&fhgYZ]mWZeQYd�Q~qiTWd,�6_�f&d�TW|rV,QY_hmWVIfu_cd�Q�m�_hm�fhgYZ
qYTWd�s�oYX�f>d,�BfhgYZ[_cTpZ[X[d�QYd��k_cXLV]Xtfu_��Y_bf�x w orf�fhgYZ4fu_c�kZ�m6qYZ[Q~f�fhd�fhTWV,_`Q�d�T���d�^c^cd,�D�uorqvfhgYZ
VIqrqYTWZ[Q~fh_`XIZ]mL_hmLX[d��vqiZIQ�mzV[fhZ[s w x fuV,�&d�T�mzd�X[_cV]^�X[d�Q~fhTW_ w orfh_cd�Q&X�orf�m4V]QYs w x�|rTWV,Qrf�mt�
n��YV]^boYV[fh_cd�Q�m6fcois~_cZ]m�mzgYd,�ºfhgYVIf�fugYZ �[_cQrfhZ[|~TWV[fh_cd�Q�fhgYTWd,oi|rg&V,Q�Z[X[d�QYd��k_cX�V]Xtfu_��Y_bf�x 

d�TW|~V]QY_hmWVIfh_cd�Q�m�gYV��YZ w Z[ZIQ(�kd�TWZ�Z��h��_cX[_cZ[Q~f.fhgYV]Q�V,Q�x�d,fhgYZ[TLfhTWV]_cQY_cQY|&qiTWd�|~TWV]���kZ
_cQ�fhgiZ���4,L>Kim8\ w orfBfugYZ[_cT.mWXId,qiZL��VymMTWZIs�oiXIZ[s w xvfhgYZ�srZIZ�qiZ[QY_cQY|vd,�UfhgYZ�s~Z�qiTWZ,m8mW_cd�Q
s
oiTW_cQY|�fhgiZvZ[V,TW^�xl�64�4�KYm 2 � V,TW_cV 	�	]dr\.��4,4�L 7 ��P�Qe�64,4�Lr\BV43pVI�ºfhdv�6_`|~g~fpsrZ[Z�q�qid[���
ZIT6f×xY\4qiTWZtqiV,TWZ[s w xSfhgYZ"|~d[�YZ[TWQY�kZ[Q~f{��_bfhg��6Lem}qiZ[XI_`V,^c_hmWZ[seQYd�Q~qiTWd,��_bf�m8\Ls~Z[X[_csrZIs
fhgYVIf�fhgYZ&Q~oi� w Z[T�d,�@_cQ~fhZ[|rTWVIfh_cd�Q(Z[Q~fhZ[T6qiTW_hmWZ,m{gYV�mDfud w Z�s~d,o w ^cZ[s�V,Qis�qYTWd,qidrmWZIs
_cQYX[TWZ[V�mWZIs¹_cQYX[Z[Q~fh_��YZ]m�.Z8xrd�QYs�fhgi_hm4TWd�^cZ{_cQ�fhgiZDqiTWd,��Z,m8mW_cd�QYV,^�V]QYs&mWd�X[_cV,^U_cQ~fhZ[|rTWVIfh_`d�Q�d,����TWV,_c^�qYd,qro��
^cVIfh_`d�Q�mJ\&QYd�Q~qiTWd,��_bf(d�TW|rV,QY_umzV[fh_cd�Q�mSV]TWZ�V,^hmWd X[TWZ[VIfu_cQY|�QYZ�� �Jd w d,q~qid�T6fcoiQY_bfh_`Z,m
fhgYTWd,oi|~gvfhgYZ[_cT�m6fhV,QYsrV,TWs¹V,X�fh_��Y_bf×xk����gYV[fhZ8�YZITp_bf�m��6_`ZI^`s��
RUd�T{ZI�rV,�vqi^cZ]\m8�oY_bfuZ���TWZ68
oiZ[Q~fh^�x�QYd�Q~qiTWd,�6_�f.d�TW|~V]QY_hmWVIfh_`d�Q�mDV]TWZv�6d,oiQYsrZ[s�� w x



�j�

x~d,oiQY|�qYZ[d,qi^cZ&Z[V,|rZIT�fhd w Z&mWZ[^b�}��Z[�vqY^cd[xrZ[s�d�T w x���d�TW�kZ[T�Z[�rZ[Xtorfh_��YZ]mD�@gYd�gYV��YZ
mzd��kZ{XIV[qY_�fhV,^�d,�pfhgYZ[_cT.d,��Q �>��d�T�fugYZLq~oiT6qidrmzZ�d,��fhZ]m6fh_cQY|kV w o�mW_cQYZ]m8m�qYTWdW�8Z[Xtf}�~·pgYZ
�YZIThx mz_c�vqi^cZ�^cZ[|~V]^{m}fhV[fco�m�d,�¹V�m8mzd�X[_cV[fh_cd�Q�mk_hm+o�mzZ[slV�m�V]Qe_cQYX�o w VIfhd�Tv��d�TkZIQrfhZ[T8�
qYTW_hmWZ]mI��_b�MfugYZ�qiTWdW�JZ[X�f�qiTWd[�YZ]m4fhd w ZL�Y_`V w ^cZ]\�fugYZ � w o�mz_`QYZ]mJm._cQ&s~_umz|�oY_umzZ�
vV]XIgi_cZ8�YZ,m
Vkm}fuV,QYsrV,TWs w o�mW_cQYZ]m8m4^cZ[|rV,^pm6fhVIfco�m8\�_bf w Z[X[d��kZ,m.VvX[d�T6qYd�TWV[fh_cd�Q�d�TM^c_c�k_bfhZ[sk^c_cV w _c^c_bf×x
ZIQrfhZ[T6qYTW_hmWZ���P6Q&fhgYZkmWV,�kZvsr_cTWZ[X�fh_cd�Q"mzd��kZvVymJmWd�X[_cVIfu_��YZvd�TLX[d�d,qiZ[TWVIfh_��YZ{_cQYX�o w VIfhd�T8m
��gYZ[TWZLX[TWZ[VIfuZIs{fhd�Z[�vqi^cd[x�oYQiZI�vqi^cd[x~Z[s�xrd,o~fugB��Morf.Z8�YZ[Q��kd�TWZk_c�vqYd�T6fhV]Q~fh^�xi\�Qid�Q~qYTWd,��_bfOd�TW|~V]QY_hmWVIfh_cd�Q�mLgYV��YZ w Z[Z[Q�\BV]TWZvV,QYs
��_c^c^ w Z�qi_cd�QYZ[Z[T8m�_cQ ZI��qi^cd�TW_cQY|eQYZ�� mWZITh�Y_`XIZ"V,X�fh_��Y_bfu_cZ]mt�.·pgYZ]mzZ�V,X�fh_ �Y_bfh_cZ]m��kVNx
w ZIX[d��kZ&Z[_bfhgYZ[Tv�kV]T6aYZ�f�d�T�qro w ^c_`X&mWZITh�Y_`XIZ]m�d�T¹m6fhV�x�_cQ�fhgiZ�QYd�Q~qiTWd,��_bf@mzZ[X�fhd�T���P�Q
fhgY_hmvX[d�Q~fhZ[��f�V&qYTW_c�kZ&Z[�rV,�vqY^`Z&_hm�fhgYZ�� �%�����"-�!+
%�%���2��&'��-���fugYVIf.��Vym�VIf.��_cT8m6f�V
QYd�Q~qiTWd,�6_�fMd�TW|rV,QY_umzV[fh_cd�Q�d,��mzd�X[_cV]^�fud,oYTW_hmW�&�Y¼(d�TWZ[d[�YZ[T8\B��V]Q�x�qYTWd,��Z]m8mz_cd�QiV,^��6d�d,f��
w V,^c^vX[^bo w m���Z[TWZ(_cQY_bfh_`V,^c^�x QYd�Q~qiTWd,��_bfkd�TW|rV,QY_hmWVIfu_cd�Q�m��4�{Z�� m6ai_c^c^hm&V,TWZ�V]^hmWd¸��TWZ]�8
oiZ[Q~fh^�x¸fuZ,m6fhZ[s w x"�Yd�^boYQrfhZ[ZITv�@d�T6aSfcoiTWQY_cQY|l_cQ~fhd�qiV,_cslZ[�+qi^cd[xr��Z[Q~f��@gYZ[QSfhgYZ
V,X�fh_��Y_bf×xS_hm�|rTWd,��_`QY|Y\p�YZ[ThxSd,�hfhZ[QSfhgYTWd,oi|~gSqro w ^`_cX��hoiQYsr_cQY|��M·pgY_hm�giV�m w Z[ZIQ(fhgYZ
XIVymzZk��d�TvmWd�X[_cV,^M��d�T6a½s
oiTW_cQY|�fugYZk_cQ~fhZ[T6��V]T�V,QYs&qidrm}fc�@V,TLqiZ[TW_cd�s�V]QYsi\��kd�TWZkTWZ]�
XIZ[Q~fu^�xY\D��d�T�Z[Q��Y_cTWd�QY�kZ[Q~fhV]^4�8d w m8\vm}qid�T6f�m8\�X�oY^�fcoYTWV]^k��V]QYV,|rZ[�kZIQrf�\@fuTWV,_cQY_`QY|Y\�d�T
gYd��kZt�@d�T6alm6qYZ[X[_cV,^`_hmzZ[s�_`Q½fugYZ�V]_cs�d,��srZ�qYZ[QYsrZ[Q~f.qYZ[d,qi^cZ��B·pgYZvqiTWd,�6Z]m8mz_`d�QYV,^c_umzVy�
fh_cd�Q��hXJxrX[^cZ(_hm��kV]T6aYZ[s w x fhgYZ"XITWZ[V[fh_cd�Q d,�vqYTWd,��Z]m8mz_cd�QiV,^{V�m8mzd�X[_cV[fh_cd�Q�m8\ w xeQYZ��
s~_bqi^cd��kV�m�fuZ,m6fh_b�`xr_cQY|¸fugYZ�QiZt� m}ai_c^c^hm8\4V]QYsemWd��kZ�fh_c�kZ]m w xSV(m6qiZIX[_b��_cX�X[d�^c^cZ[X�fh_��YZ
w V,TW|rV,_cQY_`QY|��+3pZ�f�o�m.QYd,fhZ�fhgYVIf�f`��dvfhgY_cTWs�d,��fugYZ �,��QiZt�½�Jd w m.XITWZ[V[fhZ[s w x�fhgiZ4���.�
���%�+

��� ���*�'�����¹gYVN�YZ+��_cT8m6f w Z[Z[Q�fuZ,m6fhZ[s&_cQ�QYd�Q~qiTWd,��_bfMd�TW|rV,Qi_hmzV[fh_cd�Q�m���P6Q&fhgYV[f.mWZ[Q�mWZ,\
�Yd�^boYQrfhZ[ZITL�@d�T6a�_umDV���V[fhTW_c��d�T w ^boiZ+qiTW_cQ~fOd,�4�horfcoiTWZ�^`V w d,oiT8\�VvfhZ]m6fh_cQY|&V]TWZIVv��d�T
�6^`ZI�r_ w ^cZ¹ZI�vqi^cd[x~�kZ[Q~f�V,QYs�V,Q&Z[^cZ[�kZ[Q~fpd,��fuTWV,Q�mW_bfh_cd�QiV,^�^cV w d,oYT.�kV,T6aiZ�f�m 2W�~X[gY�k_cs
V,QYs 1 oiZ[T��64,4>5�: � V�	,_`ZIT8\>��4,4�Lr\��rX[gY�k_csvV]QYs � V�	]_cZ[Tm�,K,K�� 7 �
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·�gYZ¹s~Z8�YZ[^cd,qi��Z[Q~f�d,�.Vk�k_c�rZIs�qiTWd[�Y_hmW_cd�Q"m�xim}fhZ[��_`Q�fhgiZD��_cZ[^cs�d,�.mWd�X[_cV,^pmWZ[Th�Y_cX[Z,m
XIV]Q w Z"ZI��qi^cV,_cQiZIsSqiV,T6fu^�x w x V�qid�^c_cX8xSfhd,��V]TWsYm�srZ[X[ZIQrfhTWV,^c_umzV[fh_cd�Qe��gY_cX[g d[�YZ[T8�
XId��kZ]m�V+fugYd,o�mWV,QisY��x~Z[V,T8�hd�^cs�fhTWV,sr_bfh_`d�Q�d,�.Z�fhV[fh_hmW��\BV,QYs�qiV,T6fh^ x w x�fhgiZv_cQY_bfu_cVIfh_ �YZ,m
d,�BfhgYZ�QYd�Q~qiTWd,��_bf>mzZ[X�fhd�T��6V]X[_cQY|vQYZ��ºmWd�X[_cV,^�_hm8m}oiZ]mt�

9�Q&fhgYZvd�QiZvgYV,QisY\YfhgYZ I{ZIX[Z[Q~fhTWV]^c_hmWVIfh_`d�Q 1 Xtf�m 2��64,L>�i���64�L�� 7 gYV��YZ{TWZ[s~_um}fhTW_ w �
o~fhZ[s�fugYZ�TWZ]m6qYd�Q�mW_ w _c^`_bfh_cZ]m w Z�fc�@ZIZ[Q�fhgYZ m}fuVIfhZ�V,QYs�^cd�X[V,^M|rd[�YZ[TWQY�kZ[Q~f�m����{Z���V]X]�
fh_��Y_bfh_`Z,mkV,QYslQYZ�� TWZ]mzd,oiTWX[Z]m+��Z[TWZ&fhTWV,Q�m}��Z[TWTWZ[s¸fhd(^cd�X[V,^�|rd[�YZ[TWQY�kZ[Q~f�m
����gid�d�Q
fhgYZ[_cT�qiV,T6f>XId�QrfhTWV,X�fhZ[svd,orf�fhgYZ4qiTWd[�Y_hmW_cd�Qkd,���kV,QyxkmzZ[Th�Y_cX[Z]mt�y·�gYZ�QYd�Q~qiTWd,��_bf>mzZ[X�fhd�T
gYV�m w Z[ZIQ&fhgYZ¹��V]_cQ&qYV]T6fhQYZ[TL_cQ&fhgYZ{�6_`ZI^`s&d,�.X�oY^bf`oYTWZvV]QYs&V,T6f�mJ\�m6qYd�T6f�mJ\BZ[s�oYX[VIfu_cd�Q
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V,QYs&fhTWV,_`QY_cQY|i\�V]QYsi\�V w d[�YZvV,^c^u\�mzd�X[_cV]^��@ZI^��6V]TWZkmWZITh�Y_`XIZ]mLd,orf�mW_cs~Z{fhgYZkmWd�X[_cV,^�mzZ[X�o��
TW_bf�x�m�xim}fuZI�&��·pgY_hmLgYVym4fhd w Z+mzZ[Z[Q�V]|~V]_cQ�m6f�fugYZ w V,X�ai|~TWd,oiQYs&d,�MfugYZ���Z[^b��V]TWZkm}fuVIfhZ
w ZI_`QY|lmzZ8�YZ[TWZ[^�x¸X[TW_bfu_cX[_hmzZ[sl��_cQ¸RUTWV,QiXIZ&VymvZI^umzZ���giZITWZ�C(��d�T�fhgYZ�_`QYZ�����_cX[_cZ[QYX8x�d,�
q~o w ^c_cXLqid�^c_cX[_cZ]m8\ifugYZL��Z[_c|rg~f�d,� w oiTWZ[VIoiX[TWV,X8xY\~fhgYZ.fhZ[QYsrZIQiXJx�fud�X[TWZ[VIfhZe_`TWTWZ,m6qid�Q�mz_u�
w ^cZ w Z[QYZ���_cX[_cV,TW_`Z,mpV,QYs�fugYZ[_cT�_`QYV,srZ68
oiV,X8x�fhd{X[d,qYZ.��_bfhgkZ8�Yd�^��Y_cQi|vQYZ[Z[sYm��1 X[X[d�TWs~_`QY|�fhd �@^c^c�kV,Q 2��64,43� 7 \�fhgiZ �[s~Z[^cZ[|rVIfh_cd�Q�fud�Qid�Q~qYTWd,��_bfpd�TW|rV,Qi_hmzV[fh_cd�Q�m
gYV�m w Z[Z[Q½fugYZ�TWZ]m6oY^bf�d,��fhgYZ�srZ[^c_ w Z[TWVIfuZ�Z��h�6d�T6f�d�Q�fhgYZkqYV]T6f�d,�Lqid�^c_bfh_cX[V]^4Z[^c_�fhZ]mDfhd
_c�vqYTWd[�YZkfhgYZ��hoiQYX�fh_cd�QY_`QY|�V,Qis�Z[�
fhZ[QYs�fhgYZ&mWX[d,qYZkd,� w d,fhg(mWd�X[_cV,^OmzZ[Th�Y_cX[ZvqYTWd[�Y_u�
mz_cd�QlV,QYs(d,��RUTWZ[QYX[gSsrZ[��d�X[TWV]XJx 2z����� 7 _bfL�@V�m�V]Q(Zt�h��d�T6f.fhd�TW_c|~grf4fugYZ�_c� w V]^cV,QYX[Z
w Ztf`��Z[Z[Q�V,Q�d[�YZ[TW^�x&X[Z[Q~fhTWV]^c_hmWZIs&V]QYs&_cQ�m6oi^cV,T@m}fhV[fhZvV]QYs&Vv��Z[VIa�V]QYs���TWV,|r��Z[Q~fuZIs
XI_ �Y_c^pmzd�X[_cZ�f�x 
~� 1 ^hmzdr\Yq~o w ^c_cX{VIorfhgYd�TW_�fh_cZ]m4gYVN�YZ w Z[Z[Q&d[�YZ[T6��gYZ[^c�kZ[s w x�V{|rTWd,��_cQY|
s~Z[�kV,QYs&��d�T��kd�TWZ�sr_��YZ[T8mW_b��_cZ[s�mWd�X[_cV,^.mWZ[Th�Y_cX[Z]mDV]QYs�V]|~V]_cQ�_bfOgYV�m w Z[ZIQ�fhgYZvQYd�Q��
qYTWd,��_bfpd�TW|rV,QY_umzV[fh_cd�Q�mM��gYdv��Z[TWZ�V w ^cZLqYTWd[�Y_`s~Z{m6qYZ[X[_b��_cXLf�x�qYZ]mMd,��mWZITh�Y_`XIZ]m�fhdv�kd�TWZ
XId�Q�m}oi�kZITW_um}fMo�mWZIT8m���¼(d�TWZ[d[�YZIT8\BfhgYZkQYd�QrqYTWd,��_bf�mWZ[X�fhd�T�gYV�m w Z[Z[Q��YZ[Thx&_cQYQYd[�YV[fh_��YZ
_cQ�X[d,qi_cQY|v��_bfug�QYZ��»mzd�X[_cV]^B_hm8m}oiZ]mt���r_cQYX[ZLfhgiZ{mzd�X[_cV]^�mWZIX�oiTW_bf�x�mzX[gYZ[�kZ�d�QY^�xvsrZ[V,^hm
��_bfhgeV"^c_c�k_bfhZ[sSQroY� w Z[Tkd,�kmWd�X[_cV,^�TW_hm}a�m8\O_�f�gYVym w Z[Z[Q¸fugYZ�fhgY_cTWslmWZ[Xtfud�T�fhd���_cT8m6f
��Z[Z�fkfhgYZ(QYZ[Z[sYm&d,�kfhgYZ(gYV]QYs~_`XIV[q~qiZ[sY\LfhgYZ(TWZ[gYV w _c^c_bfhV[fhZ[s<V]^cX[d�gYd�^c_cX]m&d�T&s~T6oi|i�
V,srs~_cX�f�m8\
fhgiZ4qiTWZ,�hs~Z[^c_`Q08
oiZ[Q~f�\
fugYZLsrZ�qYZ[QYsrZ[Q~fUZI^`s~Z[TW^�xvV]QYskmWd�d�QB�
¼(d�TWZ¹|~Z[QYZ[TWV,^`^�x�m}qiZ[VIai_cQY|i\�fhgYZ�fhgY_cTWs mzZ[X�fhd�T.gYV�m.X[d,qYZ[s��@_bfhg�mWd�X[_cV,^BqiTWZ8�YZIQ��

fh_cd�Q�\{mzd�X[_cV]^vZ[�~X[^bo�mW_cd�Q�\�V,QYs T6oYTWV]^vsrZ,mWZ[T6fh_b��_cX[VIfu_cd�Q�VIf{fhgYZ"^cd�X[V,^{^cZ8�YZI^ w Z[X[VIo�mzZ
QYd�Q~qiTWd,�6_�f�d�TW|rV,QY_hmWVIfu_cd�Q�mvX[V,QS�k_c�lmWd�X[_cV,^@mzZ[Th�Y_cX[Z]mvs~Z[^c_��YZ[Thx��@_bfhg(V,s]�Yd�X[V,X8x���V,T
w Ztf`fhZ[TOfugYV,Qkq~o w ^c_cX�V]|~Z[QYX[_cZ]mMX[d,oY^csksrdv_bfW���{d�Q~qiTWd,��_bf�mMV,TWZ�V]^hmWdvV w ^cZLfud w oY_`^cskQYZ��
mzd�^c_`s~V]TW_bf�x�QYZ�fc�@d�T6a�m8\���d�T�_`Q�m}fuV,QYX[Z�V]�kd�QY|�fhgYZkqYZ[T8mWd�Q�mvm6fhT6oiXta½s~d,�@Q w x�V�TWV,TWZ
s~_hmWZ[V�mWZkd�T�V,�kd�QY|&fhgYZ{�Y_cX�fh_c��m�d,�4fugYZkmWV,�kZvQYV[fcoYTWV]^�d�T��kV,QY�kV,srZvsr_hmWV�m6fhZ[T��YRB_u�
QYV,^c^ xY\�fhgiZJx�giV��YZkV,X[X[Z]mJmLfhd�m6qYZ[X[_b��_cXkTWZ]mzd,oiTWX[Z,m8\pm}oiX[g�V�m�|~_ �Y_cQY|�V,QYs��Yd�^boiQ~fhZ[Z[T8�
_cQY| \ V,QYs�fhdkqYTWd��r_c�k_bf�x�mWV��Y_cQi|&QYZ�fc��d�T6a�mLd�TB�8d�_cQ~f����YZ[Q~fcoiTWZ,mM��gY_`XIg&V]|~V]_cQ&^cd,�@ZIT8m
fhgYZ[_cTpXIdrm6f�m��
jlgYVIf.ai_cQYs�d,��qYV]T6fhQYZ[T8mzgi_bq�TWZ]m6oY^�f�m@��TWd���fhgY_umDQYZ�����Z[^b��V,TWZ]���k_c��� 1 ^cV w d,oiT

s~_��Y_umz_cd�Q w Z�fc��Z[Z[Q¸fhgiZ�q~o w ^c_cX&V]QYs�fhgYZ�QYd�Q~qiTWd,��_bf@mzZ[X�fhd�T{ZI�kZ[TW|rZ,m{V,X[X[d�TWs~_cQi|�fhd
��gY_cX[g:fhgYZ m6fhVIfhZSqiTWd[�Y_csrZ]m¸m6fhV]QYs~V]TWs�V,Qis w V�mW_cXemWZ[Th�Y_cX[Z]m�fhd,��V]TWsYm&fhgYZ¸�@gYd�^cZ
qYd,qroY^`VIfh_cd�Q�V,Qis&V,^hmWd�fhgidrmzZkmWZ[Th�Y_cX[Z]m4��gY_cX[g�V,TWZvZ[_bfugYZ[TLgY_c|rgY^�x&gYZ[V]^bfhg��hTWZI^`VIfhZ[s&d�T
^c_cQ~aiZ[s�fhd�TWZI|rV,^`_cV,Q��hoYQiXtfu_cd�Q�m{�4^cV[��V,Qis�qro w ^`_cXkd�TWs~Z[T�d�T��Wo�m6fh_cX[Z]\>��d�T�Z[�rV,�vqY^`Z
�
·�gYZ�fugY_cTWslmzZ[X�fhd�T�qYTWd[�Y_`s~Z]mDqiZ[T8mzd�QYV]^.V,QYs(m6qiZIX[_cV]^c_hmWZ[s(mzZ[Th�Y_cX[Z]m�sr_cTWZ[X�fhZ[s�fhd���_u�
QYd�TW_bf�x�|~TWd,orq�m�V,Qis�Z[QYsrV,QY|rZ[TWZ[s�qid,q~oi^cV[fh_cd�Q�m�d�T{mzZ[Th�Y_cX[Z]mL_cQ��Yd�^ �Y_cQY|&�kd�TWV,^�m}orq��
qYd�T6f�\LfhgYZ"V,�kZ[^c_cd�TWVIfu_cd�Q<d,�¹�6V]�k_c^�xeTWZ[^cVIfh_`d�Q�m�d�T�V(^cV w d,oYT8�co�mW_cQY|S��d�^c^cd,�@_cQY|i�uorqB�1 XIX[d�TWsr_cQY|&fhd�fhgYZ�m6o w mW_csr_cV,Thx&qYTW_`QYX[_bqY^`Z��.VkQYZ���X[d��kZIT�_cQ&RBTWV]QYX[Zk��fhgYZ w oi^ba�d,�
TWZ,mWd,oiTWXIZ]m�d,�vfugYZ�QYd�Q~qiTWd,��_bf¹d�TW|~V]QY_hmWVIfh_cd�Q�m+qiTWd[�Y_cs~_`QY|¸fhgiZ,mWZ"mzd�X[_cV]^{mzZ[Th�Y_cX[Z]m�_hm
XId��k_cQi|���TWd���|rd[�YZ[TWQY�kZ[Q~fpVIfp_bf�m4sr_b�h�6Z[TWZ[Q~fp^cZ8�YZ[^hm8\��@_bfhgk�YV,TW_`VIfh_cd�Q�m4V,X[X[d�TWsr_cQY|vfhd
fhgYZ{m6o w ��_cZ[^csimI��q~o w ^c_cXL�hoiQYsr_cQY|k_hmMgY_c|rgYZ[T���d�T���V,X[_c^c_�fh_cZ]mMV,QYs�mWZITh�Y_`XIZ]mM_cQ~fuZIQis~Z[s���d�T
fhgYZ{s~_hmWV w ^`ZIsi\��@gY_c^cZ�o�mzZ[T8mO��Z[Z]m4X[d[�YZ[T.Vv^cV,|rZ[TMqYV]T6f��6d�T.srV�x�X[V]TWZ,\�Z[^cs~Z[TW^�xkgYd��kZ]mJ\



� �

d�T�gYd��kZ�XIV]TWZ�mWZ[Th�Y_cX[Z,m��
·pgYZ{^cV,TW|rZ]�6mWXIV]^cZ�q~o w ^c_cX��hoYQYsr_cQY|�_cQ�fhgYZ���_cZ[^cs�d,�OmWd�XI_`V,^pmWZITh�Y_`XIZ]m._hm w V,^cV]QYX[ZIs

w x��YV,TW_cd,o�m�TWZ[|�oY^`VIfh_cd�Q�m�TWZ[^cVIfuZIs(fhd�fhgYZ�X[TWZIV[fh_cd�Q�\.X[drm}f�mkV,QYslV,X�fh_��Y_�fh_cZ]m�d,�{QYd�Q��
qYTWd,��_bf�Z]m6fhV w ^c_umzgY�kZ[Q~f�m���� &��+
%�%
%�%&+�%
%����� &+)�)�����!+
%�%&+�%
%����� &�� ��-��.�����&V]TWZes~_b�h��Z[TWZ[Q~f
�6d�TW��m�d,�@X[d�Q~fhTWV,X�f�m{|~TWV]Q~fhZ[s w x�fhgYZkV]s~�k_cQY_um}fhTWV[fh_cd�Q��@_bfhg�V�s~_umzX[TWZ�fh_cd�QYV]Thx�srZ[XI_u�
mz_cd�QU��·�gYZ8x&_c�vqi^�x&V�X[d�Q~fuTWd�^�d,�MfugYZkm6aY_c^`^hmLd,�MfhgYZ+m}fhV[�h�MV]QYs�d,�pfhgYZ�8
oiV,^`_bf�x�d,�pfhgYZ
s~Z[^c_��YZ[TWZ[slmzZ[Th�Y_cX[Z]m���·pgYZ&TWZ[X[_bqiTWd�XIV]^LX[d��k�k_bfh�kZ[Q~f�mvV,TWZ��@TW_bfcfhZ[QSsrd,��Q(_cQ�fhgidrmzZ
XId�QrfhTWV,X�f�m����{d�Q~qYTWd,��_bf@^cZ[V,srZ[T8m+TWZ[|rTWZ�fLfhgYV[f�V]QYQ~oiV,^.X[d�Q~fhTWV,X�f�m{XIV]Q w Z�TWZ8�Y_hmWZIs w x
fhgYZeV,sr�k_cQY_hm6fhTWV[fh_cd�Q)oiQY_c^`VIfhZ[TWV,^`^�x)V]QYs:V�m6a:�6d�T�qY^boiTW_h�hV,QYQ~oiV,^�X[d�Q~fhTWV,X�f�m��@gY_cX[g
qYZ[TW�k_bf�^`d�QY|Y�cfhZ[TW�)qi^cV,QiQY_cQY|���·pgYZ8xvV,^hmWdD��Z[V,T�fhd w Z[XId��kZ���Z[TWZ.fhd�d�^hm�_cQvfhgiZLgYV]QYsYm
d,�4qro w ^c_cXkVIorfhgYd�TW_bfu_cZ]mt� � d�Q��YZ[T8mzZ[^�xi\�X[Z[Q~fhTWV]^Md�T�^cd�X[V,^M|rd[�YZ[TWQY�kZ[Q~f.V�m6a��6d�T��kd�TWZ
V,X[X[d,oYQ~fuV w _c^c_�f�xvd�QvfhgYZ4qiV,T6fUd,�UfhgYZLQid�Q~qYTWd,��_bfUd�TW|rV,QY_umzV[fh_cd�Q�m��
jlgY_c^cZ���d�T6qYTWd,��_bf¹qYTWd[�Y_csrZ[T8m�giV��YZ���_cTW�k^�x<Z]m6fhV w ^c_umzgYZ[sSfhgiZ�gYZ[V,^bfug ��_cZ[^csS��d�T

mzZ8�YZ[TWV,^{s~Z[X[V,srZ]m�QYd,�{\MfhgYZ8xem6fh_c^c^Lqi^cVNxSd�QY^�xSV½mz�kV,^`^�TWd�^cZ�_`QSfhgYZ&qYTWd[�Y_hmW_cd�Qed,�
mzd�X[_cV]^MmWZ[Th�Y_cX[Z,mL_`Q�RUTWV,QiXIZ���·pgYZvd�QYZ{Z[�~X[Z�qrfh_cd�Q&V,TWZ{TWZ]mz_`s~Z[Q~fh_`V,^B��V,X[_c^c_�fh_cZ]mO��d�TMfhgYZ
ZI^`s~Z[TW^�xSV]QYsSgid���Z"mWZITh�Y_`XIZ]m���giZITWZ���d�T6qiTWd,��_bf�mvgYV��YZ w Z[Z[QSV[fcfhTWV]XtfuZIs w x(V��kd�TWZ
mzd�^��YZ[Q~f�qid,qroY^cV[fh_cd�QSfhgiV,Q~a�m+fhd�fhV]�S_cQiXIZ[Q~fu_��YZ]mt����d,�@Z8�YZIT8\�fhgiZ&XId��vqiZ�fh_bfh_cd�Q w Z]�
fc��Z[Z[Q�Qid�Q~qYTWd,��_bf�V,Qis��6d�T6qiTWd,��_bfpqYTWd[�Y_csrZ[T8mLX[V,QYQYd,f w Z{XId��vqiV,TWZ[s�fud+fugYZvmW_bfcoiVIfu_cd�Q
_cQ � � d�T�P�fhV]^�xY\.V,QYs(fhZ[QYs~Z[T8mkV,TWZ�QYd,f{V�mkXId��k�kd�QeV�mk_cQSfhgYdrmWZ�XId,oiQ~fhTW_`Z,m��MP�Q
RBTWV]QYX[Z�fhgiZ�fhTWZ[QYs�fud,��V,TWsim �68�oYVymz_h�h�kV,T6aiZtf�m 
��@V�m�X[d�QYsrZ[��QiZIs w x�fhgYZ�^`Zt�hf�|rd[���
ZITWQi��Z[Q~f�2N��4,4�5Y����K,K�� 7 �@gY_cX[geX[TW_bfh_cX[_hmWZ[s¸fhV]�S_cQYX[Z[Q~fh_ �YZ,mv��d�T�gid���Z"mWZITh�Y_`XIZ]mvV�m
�6VN�Yd,oYTW_`QY|¸fhgiZ��@ZIV]^bfhg�x m}fhTWV[fhV�d,�{qYd,qroi^cVIfh_`d�Qed�QY^�x�� 1 X[XId�TWsr_cQY|r^�xi\OfhgYZ�|rd[�YZITWQ��
��Z[Q~f�TWZ[s
oiX[Z[s�fhgYZ�fhV]�&_cQYX[Z[Q~fh_��YZ]m�mWdvfhgYVIf(qiTW_��YVIfuZ�X[d��vqYV]QY_cZ]m4V]TWZ�Qid�^`d�QY|~Z[T.V�m
_cQ~fhZ[TWZ]m}fuZIs¹_cQ �tqiTWd��r_c�k_bf�xkmWZITh�Y_`XIZ]m 
�V�m�fugYZ8x���Z[TWZ�mWd��kZMx~Z[V]T8m�V,|rdY�
� Z[T6fhV,_`QY^�xY\YfhgYZ{�kdrm}fp_cQrfhZ[TWZ,m6fh_cQi|�TWd�^cZ{d,��fugYZ�Qid�Q~qYTWd,��_bfpd�TW|rV,Qi_hmzV[fh_cd�Q�mM_cQkfhgYZ

��Z[^b��V,TWZ&qYV]T6fhQYZ[T8mWgY_bqe_um+fhgYZ[_cTkTWZ[X[Z[Q~f{_cQ��Yd�^��YZ[�kZ[Q~f{_cQ(fhgYZ&srZt��_cQi_bfh_cd�Qld,��q~o w ^c_cX
qYd�^c_`XI_`Z,m�V�m�_bf.giV�m w ZIZ[Q�fugYZkXIVymzZv�@_bfhg�fhgiZ���4�557 3pVI��d�Q I{_umzV w ^cZ[s��BZ[d,qi^cZ]\�fhgYZ
��4,L�L 1 X�f�X[TWZ[VIfu_cQY|(V�¼½_cQY_c�voi� P6QYX[d��kZ]\OV]QYs�fhgYZl�64�4,L 3pVI� 1 |~V]_cQ�m6f{�~d�X[_cV]^
nM�rX[^bo�mW_cd�QB�U�{d�Q~qYTWd,��_bf�d�TW|rV,QY_umzV[fh_cd�Q�m�V,TWZkX[d�Q�mW_cs~Z[TWZ[s&fhd w ZvfhgYZkTWZ�qYTWZ]mWZIQrfhVIfh_ �YZ,m
d,��fhgYZLoiQYs~Z[T6qiTW_��Y_c^cZ[|rZ[s�m6fhTWV[fcoY��d,��fugYZ4qid,q~oi^cV[fh_cd�QB���OZ,mW_csrZ]m�fhgYZ�^cV w d,oiT8�uoiQY_cd�Q�m��
��gY_cX[g�V]TWZvfhgYZvTWZ�qiTWZ,mWZ[Q~fhV[fh_��YZ]mLd,�MfhgYZ{��d�T6aiZIT8m���fhgiZJx&V]TWZ�fhgYZvV]s,�Yd�X[V[fhZ]mLd,�MfhgYZ
d,o~f��hd,�}�u��d�T6a+�zo�m}f�VymDfhgYZ8x�V,TWZkfhgYZ�V,s]�Yd�XIV[fhZ]m�d,�.fhgYZ �]��^cZ]m8m 
i��fhgYZkgYd��kZ[^cZ]m8mJ\BfhgYZ
_cs~Z[Q~fu_bf�xY�cqYV[qYZ[T8�h^cZ]mJm8\
fhgYZ�TW_c|rg~f���^`Z,m8m8\
fhgYZ@m}fhV[fhZ[^cZ]mJm����b�

� �
 �(
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·�d�X[d�QYX[^boYsrZ�d�Q�fhgiZ�QYZ�����Z[^b��V]TWZ��k_c�i\�QYd�QrqYTWd,��_bf.d�TW|rV,Qi_hmzV[fh_cd�Q�m�V,TWZvfhThxr_cQY|&fhd
��Z[Z�f>mzd��kZ�d,�BfhgYZ�QYZ�� X[gYV,^c^`ZIQi|~Z]m�d,�UfhgYZ	���{P�X[Z[Q~fcoiThx�� 1 ��d�Qi|Ym6f�fhgYdrmWZLV,TWZr�
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RB_`T8m}f>V,QYsv��d�TWZ[��drm6f�\
fugYZLV]|~Z[_cQY|¹d,�BfhgYZ.qYd,qroi^cVIfh_`d�Q�� w xT�,K,��K�fugYZLQ~oi� w Z[T�d,�
srZtqiZ[QYsrZIQrfvZ[^csrZ[TW^�xe_hm�Z[�
qiZ[XtfuZIsSfud w Z �,� �e�k_c^`^c_cd�Q�\LQYZ[V]TW^�xSfc��_cX[Z�fud�s~VNx �cm
Q~oi� w ZIT�� � d����voiQY_bf�xi��X[V,TWZ�V,QisSX[d�Q~fh_cQroY_cQi|¸X[V]TWZ���_c^c^�|~TWd,��:�fhgiZJx(d,�h��ZIT¹V
fhT6o�m}f���TWZ[^cVIfu_cd�Q�mWgY_bqkV]QYsvV�X[dr��d�TWsr_cQYV[fh_cd�Qv��_bfug+fugYZ4��V,�k_c^ x�fhgYVIfU|r_��YZLV�TWZ[^cV[fh_��YZ
V,s]�YV,QrfhV,|rZ�fud¸Qid�Q~qYTWd,��_bf{d�TW|rV,Qi_hmzV[fh_cd�Q�m���RUd�^c^cd,��_`QY|�fhgYZ � Z[TW�kV,Q¸qidrmW_bfh_cd�Q�\
fhgYZLRUTWZ[QYX[g&mWd�X[_cV,^>mzZ[X�oiTW_bf�xkgYV�mMTWZ[X[ZIQrfh^�xY\Y_cQ/��K,K,KY\~srZ[X[_cs~Z[s�fud�X[d[�YZ[T�fugYZLsrZ]�
qiZIQis~Z[QYX8x�TW_hm6a w x�Vkm}qiZ[X[_b��_cX w Z[QYZ���_bfpV]XIX[d�TWsr_cQY|kfhdvfhgYZ�^cZ8�YZ[^Bd,�psrZ�qYZ[QYsrZ[QYX8x
V,Qis��kZIV]Q�m8�ufhZ]m6fhZ[s��B�@d,��Z8�YZ[TDfugYZ��hoiQYs~_`QY|�d,��srZ�qYZ[QYsrZ[QYX8x�Z[��qYZ[QYsr_bfcoiTWZ]mD_hm
m6fh_c^c^pVk��_`�&d,�p�YV,TW_cd,o�mLTWZ]mzd,oiTWX[Z]mt�,�.Z[X[Z[Q~fh^�xi\�mzd��kZvQid�Q~qYTWd,��_bfpd�TW|rV,Qi_hmzV[fh_cd�Q�m
gYVN�YZLV,^umzd¹m}qiZ[X[_cV,^c_umzZ[sv_cQvfhgiZ4fcorfhZ[^cV,|rZLd,�>s~Z�qiZ[QYs~Z[Q~f�qiZ[d,qY^cZ��


  
·�gYZL��V]��_`^�x+qid�^c_cX8xk_hmM�kd�TWZ�V,QYsk�kd�TWZ�d�TW_cZ[Q~fhZ[svfhd,��V]TWsYm�fhgiZ�XId�QiXI_`^c_cVIfu_cd�Q�d,�
qiTWd,�6Z]m8mz_`d�QYV,^.V,Qis���V,�k_c^�x�^c_ �YZ,m8\�V]QYs�fhgYZkQYd�QrqYTWd,��_bf.d�TW|rV,Qi_hmzV[fh_cd�Q�m�gYVN�YZ�V[�}�
��d�TWs~Z[s��kV,Qyx _`QYQYd[�YVIfu_��YZ<TWZ]m6qYd�Q�mzZ]m½fud»fugY_hm½qiTWd w ^cZ[�&�v·pgYZ[_cT(TWZ]m}qid�Q�mWZ,m
X[gYV,TWV]X�fhZ[TW_hm}fu_cX[V,^c^�x�qiTWd[�Y_cs~Z&Z[s�oYX[V[fh_cd�QYV]^LV,Qis¸TWZ[X[TWZ[VIfh_`d�QYV,^�V,X�fh_��Y_bfu_cZ]m¹fud�fhgYZ
X[gY_c^csrTWZ[Q<V]QYsSfhgYZ x~d,orfhg<s�oiTW_cQY|SfhgYZ�d,orf���d,�}�6mWX[gYd�d�^Lfh_c�kZ����{d�QrqYTWd,��_bf{srV�xi�
X[V,TWZ]mLV,TWZ¹V,^hmWd��kd�TWZ���^cZ[�r_ w ^cZ�fhgiV,Q&fhgYZ�qro w ^`_cXvd�QYZ]mLV,TWZ¹V,QYs&�kd�TWZ���_bfcfuZIskfhd
fhgYZ��YV,TW_cd,o�m�fh_`��Z]��mzX[gYZ[s�oY^cZ�d,�B�@d�T6aY_cQi|�qYV]TWZ[Q~f�m


  
·�gYZ�mWd�X[_cV,^MZ[�rX[^bo�mW_cd�Q�d,��oYQ�m6ai_c^c^cZ[skx~d,oiQY|�qiZ[d,qY^cZ¹V,QYs�fhgiZ�oYT w V]Q�srZ�qYTW_ �YZIs
V,TWZ[VymLV,TWZvV]^hmzd��kV6�8d�T�mWd�XI_`V,^�_hm8m}oiZ]mL���@Z�giV��YZ¹mzZ[Z[Q&V w d[�YZ�fhgYZ{TWd�^cZ{d,�MQYd�Q��
qiTWd,�6_�fBd�TW|rV,Qi_hmzV[fh_cd�Q�mp_cQvfhgYZ�mWd�X[_cV,^�_cQrfhZ[|~TWV[fh_cd�QvqYd�^`_cX8x��,R�oiT6fhgYZ[TW�kd�TWZ,\�fhgYZLV]X]�
fh_��Y_�fh_cZ]m4d,�p_c�k�k_c|rTWV,Q~f>QYd�Q~qiTWd,��_bf�d�TW|rV,QY_umzV[fh_cd�Q�mMV,_`��_`QY|kVIf�Z68�oYV]^Bd,qrqYd�T6f`oYQY_u�
fh_cZ]mL��d�T�QYVIfh_`d�QYV,^hm�V,Qis�QYd�Q���QYV[fh_cd�QYV]^hmD_`Q�fhgYZv��_cZ[^csimDd,�.Z[�vqi^cd[x~�kZ[Q~f�\BgYd,o�m8�
_cQY|i\�Z[s�oYX[VIfu_cd�Q(V,QYs(mWd�X[_cV,^.^c_��6Z�V,TWZ�XIT6oiX[_cV,^M��d�TLfhgYZv��_c|rg~f.V]|~V]_cQ�m6f.TWV,X[_hm6f.d�T
X[Thx
qrfhdr��TWV]X[_hm}f w Z[gYVN�Y_cd,oYT8m��


  
·�gYZk|rTWd,�Lfhg"d,��mWd�^c_bf`oYsrZk_cQ�d,oiT{mzd�X[_cZ�f�x&X[V,Q w ZkmWZIZ[Q&��gYZ[Q�X[d��+qiV,TW_`QY|�fhgYZ
m6oYX[X[Z]mJmW_��YZ�qid,q~oi^cV[fh_cd�Q�XIZ[Q�m6o�mzZ]m���P�f�_hm4qYV]T6fh^�x�V¹XId�Q�mzZ68�oYZ[QYX[Z{d,��fhgiZ�V]|~Z[_cQY|
d,��fhgYZLqid,qroY^cV[fh_cd�Q�\~qiV,T6fh^ xvd,�BfhgYZ�|~TWd,��fhgkd,��sr_��Yd�TWX[ZLV]QYs�qiV,T6fh^�xvd,�UfhgYZ�|~TWd,�D�
_cQY|&�kd w _c^`_bf�x&d,�MfhgYZ{qYd,qroY^`VIfh_cd�QU��·�gY_umLTW_hmz_`QY|&s~Z[|rTWZ[Zvd,��mWd�^c_bfcois~Z¹|~d�Z]m4��_�fhg
^cZ]m8m4�6V]�k_c^�x&mWd�^c_csrV,TW_bf×x�V,QYs�V,^hmWdk^cZ]mJm�mzd�X[_cV]^�TW_c|rg~f�m8\�fhgYZ[TWZ���d�TWZ�_�f�qYTWZ[sr_hm}qidrmWZ,m
fhd�qid[�YZ[T6f�x����px�qiTWd[�Y_csr_cQY|�d,fhgYZ[T�QYZ[_c|rg w d,oiTWgYd�d�s�mWd�X[_cV,^pfh_cZ]mJ\�QYd�Q~qiTWd,��_bf�d�T8�
|rV,QY_hmWVIfu_cd�Q�m�X[V,Qvqi^cV�xvVLqiV,T6fU_cQ�mWd�^��Y_cQY|{fhgY_hm�QiZt�ºmWd�X[_cV,^�_hm8m6oYZ��


  
RB_`QYV,^c^ xY\�fugYZDfugY_cTWs&mWZ[X�fhd�T.XIV]Q&gYZ[^bq�fud w oi_c^cs�VvmWd�X[_cV,^UV,QYskX[_bfh_ 	,Z[Q�npoYTWd,qiZ�V�m
_bf�_hmLVvqY_`d�QYZ[ZIT�d�Q�fhgYZ���VNx�fhd,��V]TWsYm.X[_bfh_
	]ZIQ�mzgY_�q&V,Qis�Z8�YZ[Thx~srV�xY�hs~Z[�kd�X[TWV,X8x��
¼(V]Q�x�QYd�Q~qiTWd,��_bf�d�TW|~V]QY_hmWVIfh_cd�Q�m�V,TWZ(V,^`TWZIV]s,x _cQ��Yd�^��YZ[s _cQ<npoYTWd,qiZ[V,Q�QiZtf��
��d�T6a�m8\Lm6oYX[geV�mvfhgYZ �.Z[s � TWdrm8mJ\MfhgYZ � V]TW_bfhVymJ\.d�T�xrd,o~fuged�TW|~V]QY_hmWVIfh_cd�Q�mt� 1
npoYTWd,qiZ[V,QSVymJmWd�X[_cVIfu_cd�QS^cZ[|rV,^@m}fhV[fco�m+_um+d�Q�fhgiZ�V,|rZ[QYsrV&V,QYs�npoiTWd,qYZ[V,Q�oi���
w TWZ[^c^cVym+V[q~qiZ[V,T¹m}fuZtq w x(m}fhZ�qU��jS_�fhgYd,orfLV]Q�x�srd,o w f.fhgYZkfhgY_cTWs½mzZ[X�fhd�T{gYV�m�V]Q
_c�vqid�T6fhV,Q~flTWd�^cZ:fhd�qY^cVNx�_cQ�qYTWd��kd,fh_`QY|�X[_bfh_
	]Z[Q�mzgi_bq V,Qis�TWZ]m}qid�Q�mW_ w _c^c_bf×x
V,�kd�QY|(_bf�m+�kZ[� w Z[T8m+V]QYs(_hmvV w ^cZ�fud w V,^cV]QYX[Z�mzZ[^b�}�h_cQ~fhZ[TWZ]m}f�\�fugYZ w V�mW_hm�d,�@V
�kV,T6aiZ�f�� w VymzZ[s�Z[X[d�QYd��k_cX�oYQi_cd�Q�\ w xkV¹mzZ[Q�mWZ�d,��q~o w ^c_cX�_`Q~fhZ[TWZ]m}f�\�mWgYV,TWZ[sv��_�fhg
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