
QUADERNI

DI

FINANZA

STUDI E RICERCHE

INSIDER TRADING, ABNORMAL RETURN AND

PREFERENTIAL INFORMATION: SUPERVISING THROUGH

A PROBABILISTIC MODEL

M. MINENNA

N. 45 - FEBBRAIO 2001



I Quaderni di Finanza hanno lo scopo di promuovere la diffusione
dell’informazione e della riflessione economica sui temi relativi ai
mercati mobiliari ed alla loro regolamentazione.

Nella collana «Studi e Ricerche» vengono pubblicati i lavori di
ricerca prodotti o promossi dalla Consob; nella collana «Documenti»
trovano spazio gli interventi istituzionali e gli atti di convegni.

Comitato di Redazione: Marcello Bianchi, Giuseppe D’Agostino, Carmine Di
Noia, Marco Fumagalli, Alfredo Macchiati, Aldo Magnoni, Salvatore
Providenti, Adriana Rossetti, Giovanni Siciliano.
Segreteria di Redazione: Eugenia Della Libera e Francesca Tempestini.



����������	�

��
���������������������
��������
	��! �
��"�#���
$%
�	�&'	�
�	��(�������)����&'��
������!�*�+�),.-� �/0	�
�1(������������2�
��+ ��+23�

$4
��+�����������*���!��5768�(��	��

9�:�;=<?>!@A@ BC9EDAFG>!F�FG:IH

JLK�MON ;P:Q< NSRUTWVXV�YWZ\[']_^�V�`aV�Ycb�[dZWbeTWVgfWhdY+['Y+i YWj_i kWV�]�be]_h'kli YWm�]eV�npoWi ]_V�j
hdYaV�q=hdr oWh'beis['Ya[dZtbeTWVUkli jemd[']_m'V�`aV�Ypbvu=iPw VGwxbeTWVU^�h'yli beh'rlm'hdi Ya['ZzbeTWVUi YWj_i kWV�]
b_]ehdkWV�]S{UTW[abehd|'V�jUh'kWq=hdYpbehdm'V}[dZ!beTWV}V�~pyWr [di beh'b_i ['Y�[dZ!yW]_V�Z�V�]_V�Ypb_i h'r�i YWZ\[']_�
`ahdbei [dYQw)��Y�i YWi b_i h'r�j_beV�y�Z�[']_{gh']_k�['Y�beTWi j(be[dyWi ^�TWhdj(ftV�V�Y�b_h'|dV�Y�fp�
b_TWV��*���UuzbeTWVL��YWi beV�k.�*behdbeV�j��*V�^�oW]eisbei V�j+h'YWk��I~p^�TWh'Ylm'V��![d`a`ai j_j_i ['YQu
{UTWi ^�T�TWhdj#kWV�q'V�r [dytV�k�h�npoWhdYcb_i behdbei q'V�yl]e[p^�V�kWoW]eV(fWh'j_V�k�[dY�beTWV�V�qdV�Ycb_�
j_beoWkl�L`aV�beTW[pkW[dr ['md�GwQRUTWi j�yWh'yzV�]vuphdj��W]ej_b�hdyWyW]e[=~pi `ahdbei [dY�klV�qdV�r ['ylj�h'Y
hdkWh'ylbeh'b_i ['Y�[dZlbeTWi j�yW]_[c^�V�kWoW]_VSZ�[']�beTWVS�Obehdr i h'Y�`�h']_|'V�bQi Y�[d]ekWV�]�be[�fzV�b_beV�]
V�~pyWr hdi YLbeTWV�r i `ai bejS['Z!beTWi jS`aV�beTW[pkW['rs['md�ai YLbeTWV�hdYWh'r �pj_i jS['ZxbeTlV�i YWj_i kWV�]_�
b_]ehdkWi YWm#yWTWV�YW[d`aV�YW['YQwx�OY(yWhd]eb_i ^�olr h']'uvi bXV�`aV�]emdV�jXbeTWhdbXbeTWV�V�^�['YW[d`aV�be]eis^
hdyWyW]_['hd^?T#^�hdYWYW[db!ftVXhdyWyWr i V�k+be[�hdr rci YWj_i kWV�]_�Ab_]ehdkWi YWm�je^�TWV�`aV�j'wz�OY+Z�h'^�b'u�i Y
[d]ekWV�]gb_[+{X[d]e|�['oWbgj_behdbei j_bei ^�h'r rs�aj_i m'YWi �W^�hdYpbX]_V�j_oWr bej'u'i bg]eV�r i V�jg[dYLh+jeV�]_i V�j
[dZUhdjej_oW`ayWb_i ['YWj�j_oW^?T�h'j�beTWVLV�~pi jeb_V�YW^�V([dZUh�]e[dfWoWj_b+]eV�Z�V�]_V�YW^�VL`ah']_|'V�b
i YWklV�~�[']�beTWV#h=q=hdi r h'fWi r isbO�L[dZQr ['YWm(bei `aV#jeV�]_i V�j�kWhdbeh�w��l[']�beTWi j�]eV�hdje[dYQuph
YWV�{�yW]e[p^�V�kWoW]_V�Z�[d]X^�[d`ayWoWbeisYWm#b_TWV�V�^�['YW[d`ai ^�qvh'r oWV�[dZxbeTWV�i YWZ\[']_`ah'b_i ['Y
V�~pyWr [di beV�kLfp��beTWV�i YWj_i kWV�]vudfWh'j_V�kL['Y�h+yW]_['fWhdfWi r i j_bei ^�hdyWyW]e[dh'^�TQu'TWhdjSh'r j_[
fzV�V�Y�kWV�q'V�r [dytV�kQwURUTWi j�`aV�beTl[ckW[dr [dm'��[=qdV�]e^�[d`aV�j�beTWV+i j_j_oWV�j�^�['YWYWV�^�beV�k
b_[�beTWV}V�q'V�Ypbe��jeb_oWkW��yW]_[p^�V�kWoW]eV}h'YWk�^�hdYLfzV�hdyWyWr i V�k�fp��^�['Yljeb_]eoW^�bei [dY�be[
hdr rSi Yljei kWV�]_��be]ehdkWi YWm0j_^?TlV�`�V�j�h'YWk)YW['ba[dYWr ��be[0b_TWV�j_i `ayWr V�j_ba['YWV�j'w0�OY
Z\h'^�bvuvbeTWVU`�[cklV�rlyWhd]ehd`aV�beV�]ejXh']_VUkWV��WYWV�k�fc��oWj_i YWm�beTWVUb_]ehdkWi YWm�j_be]ehdbeV�md�
[dZIbeTWV�j_i YWmdr V�i YWjeiskWV�]v�tbeTpoWj'uWi ZXi YWj_i kWV�]�be]_h'kli YWmLbehd|'V�j}yWr hd^�VpulbeTlV+`�[ckWV�r
i jXh'fWr V�be[�[d�tV�]Ih�kWi j_md[']_m'V�`aV�YpbI^�['`ayWolbeh'b_i ['YQ�vTWV�YW^�VGuvfc��Tp�cyz['b_TWV�jeV�jX['Z
i b_j�^�[dYWj_be]eol^�b_i ['YQuli b}i j}h'fWr V�be[�kWV�beV�^�b�b_TWV�kWi �tV�]_V�Yl^�V�fzV�bO{XV�V�Y�i YWj_i kWV�]_j
hdYWk�Z�[dr r [={gV�]_j'w+RUTWVaYlV�{�yW]_[c^�V�kWoW]_V�TWh'j#ftV�V�Y�h'kW[dyWbeV�k�fp���U�X���W�X�
hdYWk�TWh=q'V�ftV�V�Y�yW]_V�jeV�YpbeV�k�be[ab_TWV}�coWkWi ^�i hdrg�=�cj_beV�`�w

�+>c�¡ #BI;=¢ M=£%�*���Uu#�U�X���W�X�#uSi YWj_i kWV�]¤be]_h'kWi YWm�u�kli jemd[']_m'V�`aV�Ypbvu
V�qdV�Ycb�j_beoWkWi V�j�hdYWh'r �pj_i j'uWyW]e[v~c��qvh']_i h'fWr VGuWmdV�['`aV�be]_i ^+�S]_[={UYWi h'Y�`a['b_i ['YQu
{Ui V�YWV�]UyW]_[p^�V�jej'uch'fWYW[d]_`ah'rx]eV�b_oW]eYQuc^�oW`+oWr hdbei q'V�h'flYW[']_`ah'rx]_V�b_oW]eYQw
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�IY�h�{X[d]er kW��{Ui kWV�j_^�h'rsVpu�[dZ�h�be[dbehdrU[dZ Ü���� ^�['olYcb_]ei V�j�beTlh'b�TWh=q'V�jeb_[c^�|�`ahd]e�
|'V�bej'u����X[dZzbeTWV�`�TWhvq'V�]eV�mdoWr h'b_V�k�b_TWVUi YWj_i kWV�]_�Ab_]ehdkWi YWm�yWTWV�YW[d`aV�YW[dY
	��STWh'beb_h'^�TWh']_�'h�u
� hd['oW|!u Ü
������� w#RUTWi j�j_i beoWhdbei ['Y�i j�beTWV�]eV�j_oWr b}[dZgh�kli jeyWolbeVaftV�bO{gV�V�Y0beTlVabO{X[�`ahdi Y
beTWV�[d]eV�bei ^�hdr!j_be]eV�hd`aj'up{UTWis^?T�^�hdY�fzV#jeoW^�^�i YW^�b_r ��]eV�yW]_V�jeV�YpbeV�k¤h'j�Z�[dr r [={Uj'£�beTWV#�W]_j_b�i j
^�['Ypqpi YW^�V�k�beTWhdbQh�fWhdY�['Y�i YWj_i kWV�]Qb_]ehdkWi YWm�]_V�kWoW^�V�jQ`ahd]e|dV�bQV��a^�i V�YW^���hdYWk�`ahdYWh'mdV�]ej��
^�['`ayzV�YWjehdbei [dYQux{UTWi r V(b_TWV([dbeTWV�]+jeb_h'beV�j+b_TWh'b+beTWVLi YWjeiskWV�]#b_]ehdkWV�]+h'yWyW]_['yW]_i h'b_V�j+beTWV
q=h'r olV(['ZUbeTWV(yW]_V�Z�V�]eV�Ypbeish'rXi YWZ\[']_`ah'b_i ['Y��(be[¤beTWV(kWV�b_]ei `aV�Ypb+['ZU['beTWV�]+i Ypq'V�j_be[d]ej+hdYWk
^�['YWj_V�npoWV�Ycb_r ��beTWV�]eV�yW]_V�jej_i [dY�[dZUb_TWi j�^�]ei `�VLi YW^�]_V�hdj_V�j�beTWVLi YpqdV�jeb_[']_j��xbe]_oWjeb�i Y�beTWV
`ah']_|'V�b'udh'YWk�TWV�YW^�V}i b_jSr i npoWi kWi bO�Gw!RUTWV�j_V}beTWV�[']_V�bei ^�h'r�j_be]_V�h'`�jSTWhvq'V}kWV�q'V�r [dytV�k�beTlV�i ]
h']_m'oW`�V�Ypb_jUi Y�`a[d]eV�beTlh'Y���� � ylh'yzV�]_j�[=q'V�]�beTWV�r h'j_bUZ\[']_bO�(�dV�h']_jvw�RUTWV�j_V}hd]emdoW`aV�Ypbej
^�h'Y(ftV�j_oW`a`ahd]ei ��V�k(i Y(beTW]_V�V�b_TWV�[']_i V�jgi Y(Z�h=qd[']g['Z�b_TWV�]_V�yW]eV�j_j_i ['Y([dZ�i YWj_i kWV�]Xbe]_h'kWi YWm
h'YWk�beTl]eV�V}[dbeTWV�]_jUhdm'hdi YWj_bUi b�	s�Sh'i YpfW]_i kWm'VGu Ü
� ��� � w
RUTWV+b_TW]eV�V+beTWV�[d]ei V�j�h'mdh'i Yljeb�beTWV+V�YWZ�[d]e^�V�`aV�Ypb�[dZ�hLfWh'Y¤[dY¤i YWj_i kWV�]�b_]ehdkWi YWm(^�hdY

ftV�kWV��WYWV�k�h'j�Z�['r r [v{Ujv£
Ü w!qpi ^�b_i `ar V�j_jU^�]eis`aVG�
�dw!`ah'YWhdm'V�]_j��d^�[d`aytV�YWj_hdbei ['Y��
� w!`ah']_|'V�bUV��a^�i V�YW^��Gw
RUTWV��W]ej_b�['YlV�	���V�]
��V�rghdYWk���hdb �Gu Ü�� ����! � j_behdbeV�j�b_TWh'b�i YWj_i kWV�]�be]_h'kWi YWm0TWh'j�YW[

qpi ^�b_i `��lb_TWi j�i j}ftV�^�h'oWj_V�be]ehdYWj_h'^�beis['YWj}^�hd]e]_i V�k�['oWb�fp��beTWV�i YWjei klV�]}`a[=qdV�j}beTWV�j_be[p^?|
yW]ei ^�V¤i Y�b_TWV�j_hd`aV�kWi ]_V�^�bei ['Y�hdj(yW]_V�Z\V�]eV�Ypbei hdr�i YWZ\[']_`ahdbei ['Y�hdYWk�^�[dYWj_V�npoWV�Ypber �)beTWV
^�['oWYpbeV�]_yWh']_bI['ZzbeTWVUi Yljei kWV�]Ihdr j_[}b_h'|dV�jIh'kWqvh'Ypbehdm'VU[dZzbeTWVUi YWj_i kWV�]�� jIbe]_h'YWj_hd^�bei ['YWj'wx�l[']
i YWj_beh'Yl^�VGu�i Y)beTWV�^�h'j_V�['Z�fWoWrsr i jeT)i YlZ�[']_`ahdbei ['Y)b_TWV�isYWjei klV�]�{X[doWr k)]_h'i j_V�beTWV�j_be[p^?|
yW]ei ^�V(h'YWk�^�[dYWjeV�npoWV�Ypber �0beTWV(^�['oWYpbeV�]_yWh']_b#{X[doWr k�j_V�rsrIb_TWV�j_be[p^�|�hdb#h�TWi m'TWV�]+yW]ei ^�V
beTWhdY�TlV}{g['oWr k�TWh=qdV�{SisbeTW['olbSb_TWV}i Yljei klV�]�be]ehdYWj_h'^�bei [dYWj'w
RUTWVLj_V�^�['YWk�beTWV�[']_��i j�fWh'j_V�k�['Y�beTWVL^�['YW^�V�yWb�beTWhdb+beTWVL[dYWr ��V��tV�^�bei qdVL{Xh=��be[

^�['`ayzV�YWjehdbeV�`ahdYWh'mdV�]ejai jabeTW]_['olm'T�b_TWV�V�~cyWrs['i behdbei [dY�['Z�yW]eV�Z\V�]eV�Ypbei hdrSi YWZ�[d]e`ahdbei [dYQw
RUTWi jgi jgfzV�^�hdoWj_V�['ZxbeTlV�Z�hd^�bXbeTlh'bgft[dYcoljgh'YWkLjeb_[p^?|a[dyWbei [dYWjgh']_V�YW[db#"lV�~pi fWrsV�V�YW['oWmdT
h'YWk��WYWhdYW^�i h'r rs�(qpi h'fWrsV}Z�[d]UbeTlV}^�['`�yWh'Yp��	�$¤h'YlYWVGu Ü���%�%�� w
RUTWV(r hdbeV�j_b#beTWV�[d]e�0hdm'hdi YWj_b#beTWV(]_V�m'oWr hdbei [dY�['ZUbeTWV(^�]ei `�V(V�~pyWr [di bej+beTWV(^�[dYW^�V�yWb

['Z�`ahd]e|dV�b�V��a^�i V�YW^���i Y¤i bej�jeb_]e[dYWm(Z�[d]e`�uWiPw VGwXb_TWV#j_be[p^�|�yW]_i ^�V#]_V�"WV�^�bej�hdr r!hvq=h'i r hdfWr V
i YWZ�[d]e`ahdbei [dYQugyW]_V�Z�V�]_V�Ycb_i h'r}i YW^�r oWkWV�kQw&��V�YW^�VGugfp��^�h']_]_�ci YWm�[doWbLTli j�jeb_]ehdbeV�m'�GuSbeTWV
i YWj_i kWV�]SyWoWj_TWV�jSb_TWV�j_b_[c^�|�yl]ei ^�V}Z�hdjeb_V�]Ube[={gh']_kWjSb_TWV}q=h'r oWV}{UTWi ^�T�ftV�bebeV�]U]eV�"WV�^�bejUbeTWV
Z�oWYWkWhd`aV�Ypbehdr jU[dZ�beTWV�^�[d`ayWhdYc��	s�Qi YlYWV�]ebO�Gu Ü
� � %�� w
RUTWVLbeTl]eV�VLbeTWV�[d]ei V�j�{UTWi ^?T�j_oWyWyz[']_b+beTWVL]_V�yW]eV�j_j_i ['Y�[dZUi YWj_i kWV�]+b_]ehdkWi YWm¤^�hdY�ftV

kWV��WYWV�k�h'j�Z�['r rs[={Ujv£
Ü w!`ai j_h'yWyW]_['yl]ei hdbei ['Y�beTlV�[d]e�!�
�dw!`ah']_|'V�bUV�mdh'r i b_h']_i h'YWi j_`��
� w!`ah']_|'V�bUi YpbeV�md]ei bO�Gw
RUTWV��W]_jebgb_TWV�[']_�afWhdjeV�jSi bejS`ah'i YLhd]emdoW`aV�Ypbg['YLbeTWV�i kWV�h+b_TWh'bgyW]_V�Z�V�]eV�Ypbeish'rzi YWZ�[d]e�

`ah'b_i ['Y�i j�yW]_['yzV�]_bO��['ZQb_TWV#^�[d`ayWhdYp�pwIRUTWV�]_V�Z\[']_VGuph'Yp��V�~pyWr ['i b_h'beis['Y�[dZQi YWZ�[d]e`�h'bei [dY
' ¬�®x³ µx°�¯PÃ'¸�°�®A¯e²�³ ­�Ï!ÃvÃ'¯P­=²v³ Â�Ï¤´SÄ�È ¸�µ�µ�´�°�ÖU¸�»G® À ¯�®�¯P°�±gµ!Á=µ�¯P²�³ ­�® À ¯�Ã=´�Ã'¯e°�¾
( ¿xÀ ¯Q·�³ ¯PÐ�® À ´�®�³ ­=µ�³ ²=¯P°x®A°�´�²=³ ­=Äg³ µx´#ÅA·�³ ¼P®�³ ±SÈ ¯Pµ�µ�¼e°A³ ±S¯PÊg³ µx´gÃ'¸�Ã=ÁvÈ ´�°x¸�­=¯=¾cÛ�¯P°�®AÒe¯PÈd´�­v²*)Q´�®AÒ=«

³ ­�® À ¯P³ °xÃ=´�Ã'¯e°x¯PÂ�Ã=È ´�³ ­�® À ³ µx® À ¯P¸�°�Ö�´�­=²�¼P°�³ ®�³ ¼e³ Òe¯�³ ®�¾

�



^�h']_]ei V�k�[doWbLfp�)h�j_oWf � V�^�bL[dbeTWV�]Lb_TWh'Y�b_TWV¤[v{SYlV�]'ugiPw VGwCb_TWV¤^�[d`ayWhdYc�Gug^�[doWr k�ftV
h'j_j_i `ai r hdbeV�k�be[abeTWV�Z\b�	��XV�[']_m'V�j Ü
� � %�� w
RUTWV�`�h']_|'V�b�V�mdh'r i b_h']_i h'YWi j_` beTWV�[']_��i j#fWh'j_V�k�oWyz['Y�beTWV�hd]emdoW`aV�Ypb�beTWhdb�hdr rIi YW�
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TWh=qdV+]eV�mdoWr h'b_V�k¤i YWj_i kWV�]�be]_h'kWi YWm�wU��YWZ\[']_beoWYWhdbeV�r �GuWhL`a[']_V+i YW��kWV�yWbeT�h'YWhdr �pjei j}['ZIbeTWV
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beTWV�V�~cyWrs['i behdbei [dY�[dZ�yW]_V�Z�V�]eV�Ypbei hdrxi YWZ�[d]e`ahdbei [dYQw

� TWi r V�beTWV�klV�b_V�^�b_i ['YLyWTWh'j_V�[dZ�b_TWV�i YWj_i kWV�]Xhd�tV�^�bejgb_TWV�r V�q'V�rz['ZxjeV�YWj_i bei qpi bO�ai YLbeTWV
`ah']_|'V�bUh'YWhdr �pjeisjS^�hd]e]_i V�k�[doWbSfp�(beTWV�jeoWyzV�]eqpi j_[']'udhdYWk�TWV�YW^�V}beTlV}h'`a[doWYpbS[dZ!j_i mdYWh'r j
beTWhdbgTWh=qdV�be[+fzV�V�~phd`ai YWV�kQu'b_TWV�V�q=h'r oWhdbei [dYL['Z!beTWV�kWi j_m'[d]emdV�`aV�Ypbg['�zV�]ej'u'i YLhdr rzr V�m'hdr
je�pj_beV�`aj(yWoWYli jeTWi Ylm�beTlV�^�]_i `aV�[dZ�i YWj_i kWV�](be]_h'kWi YWm�uIh�fzV�Yl^?TW`ahd]e|�b_[�i kWV�Ypbei Z\��beTWV
jehdYW^�bei [dY�be[aftV}i `ayz['j_V�k�hdm'hdi YWjebUbeTWV}i YWj_i kWV�]'wx��jSha]eV�j_oWr bvuci bS^�h'Y�ftV}^�['YWj_i kWV�]_V�k�h'j
beTWV�r i YW|(fzV�bO{XV�V�Y�beTWV��WYWhdYW^�i h'rxh'YWk�r V�mdh'rxh'j_yzV�^�b_jvw
RUTWV�]_V�Z�[']_V}i Y�beTWV}V�YWZ�[d]e^�V�`aV�YpbU['Z�beTWV}fWhdY�[dY�beTli jU^�]_i `aVGudb_TWV}j_oWytV�]_qcisje[d]ejUTWhvq'V

be[�fzV�hd^�^�ol]ehdbeV�i Y�b_TWV�i kWV�Ypbei �l^�hdbei [dY�['Z}beTlV�q=hdr oWV¤['Z}beTWV¤i YWZ\[']_`ah'b_i ['Y�beTWhdb(beTWV
i YWj_i kWV�]Ube]_h'kWV�]U{g['olr k�hdyWyW]_['yW]_i h'b_V 	�$�i be^?TlV�rsrPud��V�b_beV�]vu Ü�������� w

��V�Yl^�VGu*beTWVgkWi �a^�oWr bO��i Y+i klV�Ypb_i Z��pi YWm�hdY+[df � V�^�b_i q'VGu*]eV�h'r isjeb_i ^Gu�h'Ylk+V��tV�^�bei qdVX{gh=��[dZ
^�['`ayWolbei YWm+beTWi jgq=hdr oWV�^�hdY(m'isq'V�]_h'i j_V�be[+yW]_['fWr V�`�jgi Y(h'j_j_V�j_jei YWm+b_TWV�kWh'`�h'mdV�^�h'oWj_V�k
fp�(beTWV�i YWj_i kWV�]Ube[�beTWV}`�h']_|'V�bUhdYWkQud^�[dYWj_V�ncolV�Ypbers�pucbe[�beTWV�V�YlZ�[']_^�V�`aV�YpbUh'^�bei [dYQw

�XYWV#[dZ�beTWV#`a[dj_b�i `�yt[']_behdYpb�^�[dYcb_]ei fWolbei ['YWj�be[(beTWi j�j_oWf � V�^�b�TWh'j�ftV�V�Y�`ahdkWV#fp�
beTWV��*���Sul{UTWis^?T0i Y0beTlV Ü�� � � j�kWV�qdV�r [dytV�k0b_TWV��l]ej_b}npoWh'Ypb_i beh'b_i q'Va`aV�beTW[pkW[dr ['md�¤Z�[']
^�['`ayWolbei YWmLbeTWV�kWi j_m'[d]emdV�`aV�Ypb�fc��kWV�q'V�r [dyWi YWmLhdY¤V�^�[dYW['`�V�b_]ei ^�h'yWyl]e[dh'^�T¤flh'j_V�k¤[dY
beTWV�V�q'V�Ypbe��jeb_oWkWi V�jUb_TWV�[']_�pw
RUTWV�yWoW]_yt[djeV�['ZXbeTWi j�ylh'ytV�]}i j��WqdV�Z�['rskQw��Qi ]_jeb'uWi b�j_|'V�b_^?TWV�j}beTWV�r V�m'hdr�]_V�Z�V�]eV�YW^�V�j

Z�[d]QbeTlVgyl]e[djeV�^�oWbeis['Y�[dZli YWj_i kWV�]�be]ehdkWi YWm}i Y�beTWVS��YWisbeV�k¤�*behdbeV�j�['Zt��`aV�]ei ^�h}h'YWkai Y��IoW�
]e[dytV�{Ui beT�h�fW]_V�h'|pkW[={UY�[dZzTW[={��Obeh'r �Guv�l]_h'YW^�VGu �XV�]e`ahdYp�+hdYWk�beTWV���YWi beV�k ��i YWm'kW[d`
TWh=qdV�hdkW['yWb_V�k�b_TWV��XoW]e[dytV�hdY�kli ]eV�^�bei qdVGw�RUTWi j#fW]_V�h'|pkW[={UY�{Ui r rXTWi mdTWr i m'Tpb#beTWV(Z�hd^�b
beTWhdbgi bgi jg^�[d`a`a['YLyW]_h'^�bei ^�V�be[+oljeV�beTWV�kWi j_m'[d]emdV�`aV�YpbXmdh'isYWV�k(fp��beTWV�i YWj_i kWV�]gh'jSbeTWV
`ah'i Y�]eV�Z\V�]eV�YW^�V�Z\[']#beTWV�klV�b_V�]e`ai YWhdbei [dY�[dZgb_TWV�j_h'YW^�beis['YWj'w��*V�^�['YWkWr �Gu�i b#i r r oWj_be]_h'beV�j
beTWVa`�V�b_TW[pkW['r [dm'i V�j�oWj_V�k�fc��beTWVa]_V�m'oWr hdbe[d]ej'utb_TWV�i ]�]eV�j_ytV�^�bei qdVar i `ai b_j�h'YWk�{UTp�¤beTWV
�*�}��TWh'j}kWV�qdV�r ['ytV�k0h'Y0V�^�[dYW['`�V�be]ei ^ayW]e[p^�V�kWoW]eVGw�RUTWi ]_kWr �Guli b�{UTl['r r ��V�~pyWr hdi YWj}beTWV
]ehdbei [dYWh'r V}fzV�TWi YWk�b_TWi jUyW]_[c^�V�kWoW]_V}hdYWk�TW[={Ci bSklV�qdV�r ['yWj�['ytV�]_h'b_i q'V�r �Gw!R�[abeTWi jUV�YWk�i b
i r r oWj_be]_h'beV�j}h'Y�h'klh'yWbehdbei [dY�['ZIbeTli j�yW]_[c^�V�kWol]eV�be[LbeTWV��Obehdr i h'Y�`ahd]e|dV�b�h'YWk�TW[v{Ei b�i j
oWj_V�k#fp��]eV�mdoWr h'b_[']_jvw��l['oW]_beTWr �Gu�i b!V�~pyWr h'i YWj!b_TWVIr i `ai b_j!['ZGbeTWVIV�^�[dYW['`�V�b_]ei ^Iyl]e[p^�V�kWoW]eV�j
h'YWk+{UTc�}b_TWV���hd]eVXYl['b!hdyWyWr i ^�hdfWr VXbe[�h'r rpi YWjeiskWV�]e��be]ehdkWi YWm�j_^?TWV�`aV�j'w���V�YW^�VXi b!yW]_V�jeV�Ypbej
haYWV�{C`aV�beTW[pkW[dr ['md�(Z\[']�jeb_oWkW�pi YWmabeTWV�i YWj_i kWV�]_�Ab_]ehdkWi YWmayWTWV�YW[d`aV�YW[dY�{STli ^?TQucoWYWrsi |'V
beTWV�V�q'V�Ypbe��jeb_oWkW��b_TWV�[']_�GuWhdkW['yWb_j�hLyW]_['fWhdfWi r i j_bei ^�h'yWyW]_[dh'^�TQw�RUTWV+yWhdytV�]�j_TW[={Uj}beTWV
h'kWqvh'Ypbehdm'V�j#['ZSbeTWi j#yW]e[p^�V�kWoW]_V�h'YWk�{UTp��Z�]_['`�h�`aV�beTW[pkW[dr ['mdi ^�h'rIyz['i Ypb�[dZgqpi V�{�i b
i j#beTlV�[d]eV�b_i ^�h'r r �0jeoWyzV�]ei [d]#be[�yl]eV�qpi ['oWj+yW]e[p^�V�kWoW]_V�jv�!i b#hdr je[�klV�`�['Ypbe]_h'b_V�j+i bej#hdyWyWr i �
^�h'fWi r i bO��be[¤h'rsrXi YWj_i kWV�]_�Ab_]ehdkWi YWm¤i Ypq'V�j_bei mdh'beis['Y�^�h'j_V�j+h'Ylk�i bej�h'fWi r isbO�0be[¤kWi j_bei YWmdoWi j_T
ftV�bO{gV�V�Y�i YWj_i kWV�]_jUhdYWk�Z\['r r [v{XV�]_jvw
RUTWV�YWV�{ yW]_[p^�V�kloW]eV�TWhdj(ftV�V�Y�h'kW[dyWbeV�k�fp�E�U�X���W�I� hdYWk�i b�Tlh'j(h'r j_[�ftV�V�Y

yW]eV�j_V�YpbeV�k�b_[(beTWV#�coWkWi ^�i hdrU�*�pj_beV�`�uG{UTWi ^�T�kWV�hdr j�{Ui beT¤`a['j_b�['Z�beTWV+i YWj_i kWV�]e��be]_h'kWi YWm
^�h'j_V�jvw
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RUTWi j}j_V�^�bei ['Y0^�['Yljei kWV�]_j}beTWVayW]e[dj_V�^�olbei ['Y0['ZXb_TWV�^�]eis`aV�[dZIi Yljei klV�]}b_]ehdkWi YWmzuth'^��
^�[']_kWi YWm�be[�beTWV�kli �tV�]eV�Ypb�r V�m'hdrxZ�]_h'`�V�{g[d]e|pj�['ZQq=hd]ei [doWj�^�['oWYpb_]ei V�j'wQ�ObUi r r oWj_be]_hdbeV�j�beTWV
je^�[dytV}['Z�beTWV}]eoWr V�j'udbeTWV}kWV��WYWi b_i ['Y�[dZ!yW]eV�Z\V�]eV�Ypbei hdrzisYWZ�[']_`ahdbei [dYQudbeTWV}jeolf � V�^�b_jSoWYWklV�]
jeolytV�]eqpi j_i [dY�hdYWk�{UTWh'bUbO�pytV�['ZQftV�TWh=qpi [d]Ui jUZ\[']_fWi kWkWV�YQw
�OY�m'V�YWV�]_h'r�beV�]_`aj'uXbeTl]eV�V¤`�h'i Y�]eoWrsV�j�TWh=qdV¤be[�fzV¤b_h'|dV�Y�i Ypbe[�hd^�^�['oWYpbLi Y�beTWV

]eV�yW]_V�jej_i [dY�[dZ�beTWV�^�]ei `�Vp£
Ü w�TW['`aV���^�['olYcb_]e��^�[dYcb_]e[drP£+V�q'V�]_��^�['oWYpb_]e��i j�i Y�^?Tlh']_m'VL[dZUb_TWVL`a[dYWi be[d]ei YWm�[dZ

i YWj_i kWV�]abe]ehdkWi YWm0[dY�b_TWV�j_be[p^?|pjanpoW[dbeV�k)i Y�beTlV�j_be[p^?|�V�~p^�TWh'Ylm'V�V�j_behdfWr i j_TWV�k�i Y)i bej
beV�]e]_i be[d]e�!�

�dwz^�[d�A[dytV�]ehdbei [dY#ftV�bO{gV�V�Y#beTWVXh'oWb_TW[']_i bO��i Y#^�TWhd]emdVI[dZGbeTlVIi Yljei kWV�]_��be]ehdkWi YWm�^�[dYpbe]e[dr
h'YWk�beTlV � olkWi ^�i h'rxj_�cj_beV�`0�

� w�kWi jemd[']_m'V�`aV�Ypb�^�['`ayWolbeh'b_i ['YCi Y [']_kWV�]�be[)npoWh'Ypbei Z\��beTWV0kWhd`ahdm'V0b_TWh'b�beTWV
i YWj_i kWV�]ej�TWh=q'V�i Y "Wi ^�beV�k�[dY�b_TWV}`�h']_|'V�bUh'j�ha]eV�j_oWr bU[dZ�beTWV�i ]Ub_]ehdkWi YWmzw
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�OYabeTWVU��YWi b_V�k��=beh'b_V�jIbeTWVU�W]_j_b�yW]e[dj_V�^�oWb_i ['Ya[dZti YWj_i kWV�]�b_]ehdkWi YWm}oWYWklV�]��*behdbeVUr h={

[p^�^�oW]_]eV�k(i Y Ü������ wx�OY(j_yWi beV�['Z�b_TWi jXZ\h'^�bvu'beTWV�r V�m'hdrlV�j_behdfWr i j_TW`aV�YpbXZ�[d]XbeTWV�]eV�yW]_V�j_jei [dY
['Zgi YWj_i kWV�]�b_]ehdkWi YWm�{gh'j�[dYWr ��{Ui beT �*V�^�b_i ['Y Ü�% ['ZgbeTlV��*V�^�oW]_i bei V�j��X~c^�TWhdYWm'V���^�b�i Y
Ü
��� � w¤RUTWi j�r h={ kWi k�YW[db�beh'|dVLisYcb_[�h'^�^�[doWYcb�b_TWVLoWj_V�['Z�yW]_V�Z�V�]_V�Ypb_i h'rSi YWZ�[d]e`�h'bei [dY
`ah'klV�fc��i YWj_i kWV�]_j#h'YWk�i `�yt[djeV�k�b_TWV�yW]e[dTWi fWi b_i ['YWj#[dYWr ��['Y�kli ]eV�^�be[d]ej'uz[��a^�V�]ej#hdYWk
beTW[djeVUjeTlh']_V�Tl['r kWV�]_j�TWh=qpi YWm}`a[d]eVUbeTWh'Y Ü
�(' ['ZtbeTWVU]eV�mdi jeb_V�]_V�k�^�hdyWi behdrPw � olVSbe[}beTWV�j_V
['f � V�^�bei qdV�hdYWk0jeoWf � V�^�b_i q'V�rsi `ai behdbei ['YljvutbeTWV��*�}��h'kW[dyWbeV�k0beTWV�yW]_[=~pi�^�[dYWj_i kWV�]eV�k0i Y
�*V�^�bei ['Y Ü�� 	sf � ['Z�beTlV�hdft[=qdV��A`�V�Ycb_i ['YWV�k(hd^�bXisY�[d]eklV�]gbe[#V�YWhd^�bXbeTWV�]eoWr V�jgyW]e[dbeV�^�bei YWm
beTWV}j_be[p^�|(V�~p^?Tlh'YWmdV}Z�]_['` Z�]_h'oWk�wx��jUha]eV�j_oWr bvucbeTWV��*�}��kW]eV�{CoWy�b_TWV}]_oWr V Ü�� fW� ��i Y
Ü
��� �dwxRUTWi jS]_oWr VGu'Z�[dr r [={Ui YWm¤�*V�^�bei [dY Ü �U['Z!beTWV(�*V�^�oW]_i bei V�jS��^�bg[dZ Ü
����� u']_V�`a[=qdV�kLbeTWV
jeolf � V�^�b_i q'Var i `ai b_h'bei [dYWj�jeV�b}[doWb}i Y��*V�^�bei [dY Ü
% h'YWk0V�r i `ai YWhdbeV�k0h�^�r V�hd]}r [p['yWTl['r Vai Y
beTWVUr h={�u=i Ypbe]e[pkWoW^�i Ylm}beTWVU^�h'j_VU['Ztb_TWVShd^�npoWi j_i bei ['Ya[dZtj_V�^�ol]ei bei V�j'u={UTWi ^�TaTWh'kaYW[db�ftV�V�Y
i YW^�r oWkWV�k�i Y0�*V�^�bei [dY Ü �X[dZzbeTWVa�*V�^�oW]_i bei V�jX��^�bI['Z Ü������ 	 �x[dj_j Ü�� � ��� wg�*i YW^�V Ü�� � �'uvbeTWV
]eoWr V�j�hdkW['yWb_V�k0be[�yWoWYWi j_T0beTWVa^�]_i `aVa[dZXi YWj_i kWV�]�be]ehdkWi YWm�i Y0beTlVa��YWi beV�k��*b_h'b_V�j�hdYWk
beTWV�kWi j_^�i yWr i YWV�h'j�ha{UTW[dr V�TWh=qdV}fzV�V�Y�h'�zV�^�b_V�k�fc�Lj_V�q'V�]_h'rxi YpbeV�]_yW]eV�behdbei [dYWjUmdi q'V�Y�fp�
�*�}��h'YWk�beTWV}r h={�wx�UbSbeTWV}V�YWkL[dZxb_TWV Ü�� � � j'udbeTWV(�*V�^�[dYWk��!i ]_^�oWi b+�!['oW]_bg[dZ!��yWyzV�hdr
yt[di YpbeV�ka['oWb�hdYaV�qpi kWV�YcbIr i `ai behdbei [dY�[dZtbeTli j�kWi j_^�i yWr i YWVG£�beTWVU^�['YpbeisYcoW[doWjIjeV�]_i V�j�[dZtr h={Uj
V�YWh'^�beV�k�ftV�bO{gV�V�Y Ü
��� �XhdYWk Ü�� � � ]eV�npoWi ]_V�kah��WkWoW^�i hd]e��kWoWbO�+ftV�bO{gV�V�YabeTWV�jeV�r r V�]IhdYWk
beTWV�^�['oWYpbeV�]_yWh']_b�i Y�[']_kWV�]�be[L^�[dYcb_V�`ayWr h'b_V+b_TWV+^�]_i `aV+[dZIi YWj_i kWV�]�be]_h'kWi Ylmzw���j}Tcolm'V
YpoW`+ftV�]ej�['Z�behd|'V���[=q'V�]_j'ud`aV�]_m'V�]_jUh'YWk�h'^�npoWi j_i bei [dYWj'udb_[c[d|(yWr hd^�V}i Y�beTWV}�(�*��udhdbUbeTWV
V�YWk�[dZ�b_TWV Ü�� � � j'uQbeTWi jar h={ yW]e[vq'V�k�b_[0ftV�i YWhdkWV�npoWh'b_VGw��IY%�I^�be[dftV�] Ü � beT Ü
� � � u
beTWV0�*���UutV�`ayz[={XV�]_V�k�fp���*V�^�bei [dY Ü � ��V�['ZSbeTWV0�*V�^�oW]_i bei V�j#�I~p^�TWh'Ylm'V���^�b#['Z Ü
��� � u
V�YWh'^�beV�k�]_oWr V Ü � V�be[a]_V�`a[=qdV}beTli jUh'klkWi bei [dYWh'rxj_oWf � V�^�bei q'V�]_V�j_be]_i ^�bei [dYQw
RUTWV�]_oWr V�jX`aV�Ypbei [dYWV�k(h'fz[=q'VGu'^�['oWyWr V�k({Ui beT(j_V�q'V�]_h'rtkWV�^�i j_i ['YljX`ahdkWV�fc�abeTWV � i je�

be]_i ^�b�['Z��![dr oW`+fWi h�uxb_TWV��=V�^�[dYWk�h'Ylk���i YpbeT.�!i ]e^�oWi b¤�!['oW]_bej�['ZU�W]_j_b+i YWj_behdYW^�V(hdYWk
beTWV¤�*V�^�['YWkQul�l['oW]_beTQul�Ii mdTpbeT��!i ]e^�oWi b(�!['ol]ebej}['ZI��ylytV�h'rQhdYWk¤b_TWV��*oWyl]eV�`aV¤�!['oW]_bvu
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]eV�yW]_V�jeV�YpbUbeTWV�r V�m'hdrxZ�]_h'`aV�{g[']_|([dZ�]eV�Z�V�]_V�YW^�V}i Y�beTlV}��YWisbeV�k��=beh'b_V�j � w
RUTWV�fWh'j_i ^�V�r V�`aV�YpbejU[dZ�beTWV�kWi j_^�i yWr i YWV}hd]eV�beTWV�Z�[dr r [={Ui YWm�£
� <�B��t>
RUTWV�yl]e[dTWi fWi bei [dY(i jgi `ayz['j_V�k([dY(b_TWV�yWoW]_^?TWhdj_i YWm#hdYWk(j_V�r r i YWm+[dY(beTW[dj_V�j_V�^�oW]_i bei V�j

r i j_beV�kL[dYL['YWV}['Z!beTWV�YWhdbei [dYWh'rX�*b_[p^?|��X~c^�TWhdYWm'V�jShdYWkL^�h']_]ei V�k�['oWbS['YLb_TWV�`ahd]e|dV�bg[']
i Y¤b_]ehdYWj_h'^�bei [dYWj�^�h']_]_i V�k�[doWb�fp��i YWkWi qpi kWoWh'rsj�{Ui beTW[doWb��lYWh'YW^�i hdr�i YpbeV�]_`aV�kWi hd]ei V�j�hdYWk
['oWb_jei klV}beTWV�]_V�mdoWr hdbeV�k�`ah']_|'V�bej 	siPw VGw!Z�hd^�V��Ab_['��Z�hd^�V}be]_h'Yljehd^�bei ['Ylj � w
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RUTWVUyW]_['TWi fWisbei ['Yai jIi `ayz['j_V�ka['Ya`ahdbeV�]_i h'rWhdYWkaYW['YW��yWoWfWr is^Si YWZ\[']_`ahdbei ['YQwx�OYa^�['`a�

yWr i h'Yl^�V�{Ui b_T�{UTWhdb�beTWV0�=oWyW]eV�`aV0�![doW]eb#TWh'j#j_V�b�[doWbvu�h�yli V�^�V�[dZgi YlZ�[']_`ahdbei ['Y�TWh'j
be[�fzV�^�['YWj_i kWV�]eV�k�hdja`ah'b_V�]_i h'rS{UTlV�Y�h�
�]_V�h'j_[dYWh'fWr V
��i Ypq'V�j_be[d]�j_V�V�j�i b_j�kli je^�r [djeol]eV
h'j�['ZgyWh']_h'`a[doWYpb}i `ayz[']_behdYW^�V�Z\[']�h'Y0i YpqdV�j_be`�V�Ycb'w � TWV�Y0^�[']_yt[']_h'b_V
	si YWZ�[d]e`�h'bei [dY
]eV�r hdbeV�k�b_[(beTWV#i j_j_oWi YWm(ft[pkW� � [']�`ahd]e|dV�b�isYWZ�[d]e`ahdbei [dY 	si YWZ\[']_`ahdbei ['Y¤]eV�r hdbeV�k¤be[(beTWV
{UTW['r V�`ahd]e|dV�bg[']Sbe[�beTWV�jeV�^�b_[']gisYL{STli ^?TLb_TWV�isjej_oWi YWm�ft[pkW��{X[d]e|pj � i jS|'V�yWbSjeV�^�]_V�bSi b
i jU^�[dYWjei klV�]_V�k�h'j�YW['Y�yWoWfWr i ^Gw
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� � V�qdV�]e�Ljeolf � V�^�bU{Ui b_T�|pYW[v{Ur V�klm'V�['Z�yW]_V�Z�V�]eV�Ypbei hdrxi YWZ�[d]e`ahdbei [dYQ�
� � V�q'V�]_�+j_oWf � V�^�b�TWhvqci Ylm��WkWoW^�i h']_�+kWoWbO��be[={gh']_kWjIbeTWV�[={UYWV�]I['ZzbeTWV�i YWZ�[d]e`�h'bei [dY

	s`ai j_h'ylyW]e[dyW]ei hdbei [dY�beTWV�[']_� � �
� � V�qdV�]_�(j_oWf � V�^�bUbeTWhdbU]eV�^�V�i qdV�jUi YWZ�[d]e`�h'bei [dY�beTWhdbUi jUYW[dY�yloWfWr i ^ 	�
�b_i yWytV�V
� �
�pBI; K DA¢�¢G>!F K >��G:��gD B�;
�OYWj_i kWV�]_jUhd]eV�YW['bUhdr r [={gV�kQ£
�Qbe[�^�h']_]e��[doWbg�WYWhdYW^�i h'rzb_]ehdYWj_h'^�bei [dYWjS{UTWV�YLbeTWV���^�['YWj_^�i [doWjers�aTlh=q'V�yW]_V�Z�V�]eV�Ypbei hdr

i YWZ�[d]e`ahdbei [dY�	syW]e[dTWi fWi b_i ['Y�['Z�b_]ehdkWi YWm � �
�Ibe[ayW]_[=qpi kWV}b_TWi ]ek�yWhd]eb_i V�j�{Ui beT�beTWi j�i YWZ�[d]e`�h'bei [dY�	sbei yWyWisYWm � �
�gbe[(j_oWmdm'V�j_b�beTWhdb�h(beTWi ]_k¤yWh']_bO��j_TW[doWr k¤^�h']_]e��['oWb�b_]ehdYWjehd^�bei [dYWj�i Y¤beTlV#`ahd]e|dV�b

fWh'j_V�k�['Y�beTWi j�i YWZ�[d]e`�h'bei [dY�	sbeoW�dh'oWb_h'mdV � �
�Ibe[ayW]_['`ayWbUh�beTWi ]_k�yWhd]ebO�Lbe[a^�hd]e]_�([doWbUbe]_h'YWj_h'^�b_i ['YWj'w
��j#Z�hd]#h'j#b_TWV�]_['r V(['ZSbeTlV0�*����hdYWk�[dZSbeTWV � oWkWi ^�i hdrIj_�pj_beV�`�i Y�beTlV�]eV�yW]_V�j_jei [dY

['ZUbeTWi j+^�]ei `�V(i Y�beTWV(���=� h']_V(^�['YW^�V�]_YWV�kQuxbeTWV��*����i j#V�`ayz[={gV�]eV�k�b_[�oWYWkWV�]_behd|'V
^�i qcisr�h'^�bei [dYWj�h'YWk�i Ypb_V�]_h'^�b_jL{Ui b_T�beTWV � olkWi ^�i h'r�j_�pj_beV�` Z�[d]LyzV�YWh'r�hd^�bei ['Yljvw.�S[dbeT
h'^�bei [dYWj}yW]_[=qpi kWVaZ�[']}b_TWV�hdyWyWr i ^�h'b_i ['Y0['ZX�WYlV�j'ut{UTWi ^?T0hd]eVa^�[d`ayWoWb_V�k0i Y0]eV�r hdbei [dY�be[
beTWV�kWi j_m'[d]emdV�`�V�Ycb'w
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�OYa�XoW]e[dytV�beTWV�]eV�m'olr h'bei [dY�['Zzi YWj_i kWV�]Ibe]_h'kWi YWm�i jX^�[=q'V�]_V�kafp�+b_TWVU�X�}� � i ]eV�^�b_i q'V

� �&% � � � 	���[=qdV�`#fzV�] Ü
� beTQu Ü
� � ��� �ci bej�fWh'j_i ^�V�r V�`aV�Ycb_jUhd]eV�beTWV�Z�['rsr [={Ui YWmz£
� <�B��t>
��]ebei ^�r V Ü j_beh'b_V�j�beTWhdb�beTWV+r h={E^�hdY¤['YWr ��ftV+V�YWZ�[d]e^�V�k¤['Y¤�WYWhdYW^�i h'r�be]_h'YWj_h'^�b_i ['YWj

^�h']_]ei V�k�[doWbQ['Y�h}`ah']_|'V�bQ{UTWi ^�T�i j'
�]_V�m'oWr hdbeV�k�h'Ylk�jeoWyzV�]eqpi j_V�k�fc�#hdoWbeTW[d]ei beisV�j�]_V�^�[dm'�
YWi ��V�k(fp��yWoWflr i ^�ft[pkWi V�j(�#h'Ylk({UTWi ^?T)
\['yzV�]ehdbeV�jX]_V�m'oWrsh']_r ��hdYWk(i jgh'^�^�V�j_jei flr V�kli ]eV�^�ber �
[']Ui YlkWi ]eV�^�ber �Lbe[ab_TWV}yWoWflr i ^
�zw
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� hd]ehdm']_h'ylT � [dZz��]_bei ^�r V��gjeb_h'beV�jXbeTWh'bIb_TWVUr h={�TWhdjIbe[�fzVUV�YWZ\[']_^�V�k�[dYWr �+[dYab_TW['j_V
be]_h'YWj_h'^�b_i ['YWj�b_h'|pi YWm�yWr hd^�Va{Ui b_T0beTlVai YpbeV�]_q'V�Ypbei [dY0[dZgh�yW]e[dZ�V�j_j_i ['YWhdr�i YpbeV�]_`aV�kWi hd]e�Gw
�Ihd^?T�`aV�`+fzV�]xj_beh'b_V�isjxV�`ayz[={XV�]_V�k�be[UV�YWZ\[']_^�V�b_TWVIr h={�['Y�beTW[dj_V�b_]ehdYWj_h'^�bei [dYWj!^�hd]e]_i V�k
['oWb�fp��i YWkWi qpi kWoWhdr j�{Ui beTW[doWb��WYWhdYW^�i h'rSi YpbeV�]_`aV�kWi h']_i V�j�hdYWk�['oWb_jei klVLbeTlVL]_V�m'oWr hdbeV�k
`ah']_|'V�b_j�	sZ\h'^�V���be['��Z�hd^�V}b_]ehdYWjehd^�bei [dYWj � w
��]ebei ^�r V �XklV��lYWV�jXbeTWV�b_V�]_]ei b_[']_i h'r � oW]_i j_kWi ^�bei ['Y�£�V�h'^�T�`aV�`+fzV�]Xj_behdbeV�i jgV�Ypbeisber V�k�be[

V�YWZ�[d]e^�V�beTWVayW]e[dTWi fWi bei [dYWj�
�hdb�r V�hdj_b�be[�hd^�b_i ['YWj}oWYlkWV�]ebehd|'V�Y0{Ui beTWi Y�i b_j}beV�]e]_i be[d]e��be[
beTWV�V�~cb_V�YcbXb_TWh'bXb_TWV�b_]ehdYWj_Z�V�]ehdfWr V�jeV�^�oW]_i bei V�jg^�[dYW^�V�]eYWV�k(hd]eV�h'kW`�i bebeV�k(be[+be]ehdkWi YWm#[dY
h�`ahd]e|dV�b}[dZXh $¤V�`+ftV�]L�*behdbeVGw �E�OY0hdYc�¤^�h'j_VGulV�hd^?T0`aV�`+ftV�]}j_behdbeVaTWh'j�be[�behd|'Vai Y
beTW[djeVabe]_h'YWj_hd^�bei ['Ylj}]_V�r hdbeV�k0be[�]eV�h'r�qvh'r oWV�j�^�hd]e]_i V�k0['oWb�i YWjei klV�h�]eV�m'olr h'beV�k0`ahd]e|dV�b
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��j�h'r ]_V�h'kW��j_beh'b_V�kQuGb_TWV#r hv{Uj�yW]_['TWisfWi bei YWmLi YWjeiskWV�]�be]_h'kWi YWmLi kWV�Ypbei Z���i Y¤b_TWV#kli je�
m'[d]emdV�`aV�Ypb�hUfzV�Yl^?TW`ahd]e|�Z�[d]xncoWhdYpbei Z��pi YWmUb_TWV�j_h'YW^�b_i ['YWjxhdm'hdi YWj_bxbeTWV�i Yljei kWV�]��pwzRUTWV�]eV��
Z�[d]eV+^�h']_V�Z�oWr�V�q=h'r olh'bei [dY¤i j�YWV�^�V�j_j_h']_��hdYWk¤TWh'j�be[(fzV#hdyWyWr i V�k¤be[(hdr r�^�h'j_V�j�yW]_[=qpi kWV�k
Z�[d]Ih'Ylkahd^�^�V�yWbeV�k�fp�+beTlV � oWkWi ^�i h'rlyz[={XV�]Xi Y�beTW['j_V�^�['oWYpbe]_i V�jI{UTWV�]_V�beTWV�r V�m'hdrWj_�pj_beV�`
V�`ayt[={gV�]ej�beTWV�` be[ai `�yt[djeV�j_i `ai r h']�jehdYW^�bei [dYWj'w
RUTWV#�l]ej_b�`aV�b_TW[ck¤['Z�V�q=h'r olh'bei [dYQuGh'kW[dyWbeV�k�fp��beTlV#jeoWyzV�]eqpi j_[']_j'up^�[dYWj_i jeb_j�i Y�^�h'r �

^�oWr h'b_i YWm�b_TWV}h'^�b_oWh'r�kWisjemd[']_m'V�`aV�Ypbvw!�OY�b_TWi jU^�h'j_VGudbeTWV}^�[d`ayWoWb_h'bei [dY�^�[d]e]_V�j_yz['YWkWjUbe[
beTWVUkWi �zV�]eV�YW^�VUfzV�bO{XV�V�Yab_TWVUq=h'rsoWVU['ZzbeTWVUi Yljei kWV�]_j��*^�r ['j_V�kayz['j_i bei [dYa[=qdV�]IbeTWVUj_V�^�oW]ei bO�
	soWj_oWh'rsr ��h'Z\beV�]�beTWV�kWi j_^�r [dj_oW]eV�['Z�beTWV�yW]eV�Z\V�]eV�Ypbei hdrgi YWZ\[']_`ah'b_i ['Y � h'Ylk�beTlVLq=hdr oWVL[dZ
TWi ja['yzV�Y�yt[dj_i bei [dYQw
��[v{XV�qdV�]vu�b_TWi ja`aV�beTW[pk�i jaYW[db�V��zV�^�bei q'V�i Z�beTWV�i YWjei klV�]a^�r [djeV�j
beTWV�yz['j_i bei [dY�{gV�r r�hdZ�beV�](beTWV¤kWi j_^�r [dj_oW]eV�[dZ}beTWV�i YWZ\[']_`ah'b_i ['Y�['](i Z}beTWV�yz['j_i bei [dY�i j
YW['b�^�r [djeV�k¤hdb�hdr rP�Wi Y�b_TWi j�^�hdjeVGuGb_TWV#^�[dYWYWV�^�bei [dY�fzV�bO{XV�V�Y¤beTWV+i YWZ�[d]e`ahdbei [dY�hdYWk¤beTWV
i YWj_i kWV�]Ube]_h'kWi YWm�`ah=�(qvh'YWi j_TQw
�OY�[d]eklV�]abe[0[=qdV�]_^�['`�VLb_TWV�jeV�kli �a^�oWr bei V�j'u�beTWV�j_oWyzV�]eqpi j_[']_j�mdV�YWV�]ehdr r ��^�h'r ^�oWr hdbeV

beTWV0kWi j_md[']_m'V�`aV�Ypb�hdj�b_TWV0kWi �tV�]_V�YW^�V0ftV�bO{gV�V�YCbeTWV0yW]_i ^�V0hdZ�b_V�]�beTWV0kli je^�r [dj_oW]eV0[dZ
beTWV�i YWZ\[']_`ah'beis['Y)hdYWk)beTWV�{gV�i m'TpbeV�k)hvq'V�]ehdm'V�yW]_i ^�V�['Z�beTWV�i YWj_i kWV�]a[dytV�Y)yz['j_i bei [dYQu
`+oWr bei yWr i V�k�fp�LbeTlV�i Ypq'V�j_beV�k�npoWh'Ypbeisbei V�j'wQRUTWi j�`aV�beTW[pkW[dr ['md�Li j�kWV��WYWV�k�hdj����	��
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" V�b'uQbeTli jayl]e[p^�V�kWoW]eV�^�hdY)h'r j_[�m'i qdV�]ehdi jeV�b_[0j_['`�V�yl]e[dfWr V�`aj'�IZ\[']�V�~chd`ayWr VGu�i Z
beTWV+i YWjei klV�]�[dytV�YWj�beTWV#yz['j_i bei [dY¤{XV�r r�ftV�Z�[d]eV+beTWV+kWi je^�r [dj_oW]eV+['Z�beTWV+i YWZ�[d]e`ahdbei [dYQuGi bej
yW]e[d�WbehdfWi r i bO�(`�h=�(fzV}hd�tV�^�beV�k�fp�(V�qdV�Ypb_jUoWYW]_V�r h'beV�k�be[�i bejUb_]ehdkWi YWmzw
�OY([d]ekWV�]Xb_[#behd^?|pr V�h'r rtbeTWV�j_V�yW]e[dfWr V�`aj'uvbeTlVa�*���¤Tlh'jXklV�qdV�r ['yzV�k(h#yW]e[p^�V�kWoW]_V�[dY

beTWVXfWh'j_i j�['ZGb_TWVI�Xq'V�YpbU�*b_oWkW����YWh'r �pj_i j!b_TWh'b!hdr r [={Uj�beTWVXkWV�beV�]e`aisYWh'beis['Y#['ZWbeTWVX]eV�beoW]_Y
ytV�]_^�V�Ypbehdm'VSq=hd]ei hdbei [dY�['ZlbeTlVgj_V�^�oW]ei bO�#^�h'oWj_V�k�fp��b_TWVgyW]_V�Z�V�]_V�Ycb_i h'rGi YWZ\[']_`ah'beis['YQw�RUTWi j
^�['`ayWolbeh'b_i ['Y�i j#fWhdj_V�k�[dY�b_TWV�]_V�r h'b_i ['YWj_TWi y�ftV�bO{gV�V�Y�b_TWV�]_V�beoW]_Y�[dfWbehdi YWV�k�fp�0beTWV
jeV�^�oW]_i bO�Lh'YWk�b_TWV�]eV�beoW]_Y�['ZQbeTWV�]_V�Z\V�]eV�YW^�V�`ahd]e|dV�bUi YWkWV�~!w�RSTli jUi j�kWV��WYWV�k#���	��
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RUTWV�yt[dbeV�Ypbei hdr �AV�^�[dYW['`aV�b_]ei ^���kWi j_m'[d]emdV�`aV�Ycb�`aV�beTW[pk�TWh'j�i `ayW]_[=q'V�k�beTWV�yW]_[p^�V��

kWoW]eV#]_V�m'hd]ekWi Ylm�beTlV�V�qvh'r oWhdbei [dY�['Z�beTWV#yW]e[d�Wb�mdh'i YlV�k¤fc��b_TWV#yt['b_V�Ycb_i h'r!i Yljei kWV�]_j'�phdY
h'k � oWj_be`aV�YpbU['Z�b_TWi jUyW]_[p^�V�kloW]eV�be[ab_TWV}�Ob_h'r i hdY�`ah']_|'V�bUTWhdjUfzV�V�Y�kWV�qdV�r ['yWyzV�kQw ��[={U�
V�q'V�]'uvbeTWisjX`aV�b_TW[ck(^�hdoWj_V�jXj_[d`aV�kWi �a^�oWr bei V�jgh'YWk(b_TWV�]eV�Z\[']_V�^�hdYWYW['bgftV�h'ylyWr i V�k(be[#hdr r
i YWj_i kWV�]e��be]_h'kWi YWm¤isYcqdV�jeb_i m'hdbei [dY�^�hdjeV�j'uxj_oW^�T�hdj+beTlV(i YWkWi qpi kWoWhdbei [dY�[dZUh¤jeb_h'b_i jeb_i ^�h'r r �
]e[dfWoWj_bI`ahd]e|dV�b_�AyW]_[=~p��yt[d]ebeZ\['r i [�uvbeTWV�YWV�V�k�Z�[']Xh�r [dYWm�TWi j_be[d]eis^�hdrlbei `aV�j_V�]ei V�jXkWh'b_h�j_V�b
h'YWk�beTWV�^�['YWkWi b_i ['Y�beTWhdb�hLr i YWV�h']�klV�b_V�]e`ai YWi j_beis^+]eV�r hdbei [dY¤Z\['oWYlk¤i Y�beTWV�yWh'j_b�i j�hdr je[
jeb_h'fWr V�h'Ylk�V��zV�^�b_i q'V�i Y�beTWV�Z�oWbeoW]_VGw
R�[�[=q'V�]_^�['`aVLb_TWV�jeVLi j_j_oWV�j�h¤YWV�{ `aV�beTW[pkW[dr ['md��be[¤j_beolkW��beTWVLi YWj_i kWV�]e��be]_h'kWi YWm

yWTWV�YW['`�V�YWh�fWhdj_V�k ['YCh�yW]_['fWhdfWi r i j_bei ^0hdyWyW]_['hd^?T TWhdj�ftV�V�Y kWV�qdV�r ['yzV�k h'YWkCi b�i j
^�oW]e]_V�Ycb_r �+oWj_V�ka{Ui beTWi Y0�U�I�(�W�I�+w*RUTWV�yW]e[p^�V�kWoW]eV�r V�h'kWjIbe[�b_TWVU^�['`ayWolbeh'b_i ['Y�['ZzbeTWV
������
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���
����Ifp��h'YWhdr � ��i YWm(hdr r�beTWV+Z\oWbeoW]_V+yW]ei ^�V+j_^�V�YWh']_i ['j'u
h'j_j_i m'YWi Ylm�beTWV�`¡h�j_oWi b_h'fWr V�yW]e[dfWh'fli r i bO�¤`aV�hdjeoW]_VGuz['Y�beTWVaflh'j_i j�[dZXb_TWVaj_be]_h'beV�md�¤[dZ
beTWV�i YWj_i kWV�]Uh'YWk�[dY�b_TWV}^�oW]_]eV�YpbUj_be[p^�|(yW]_i ^�Vpw
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�OY�[']_kWV�]}be[�TWh=qdVah�^�r V�h']_V�]�oWYWkWV�]_j_beh'YWkli YWm�[dZXTl[={4beTWVayz['b_V�Ypb_i h'r�V�^�[dYW['`aV�b_]ei ^
kWi j_m'[d]emdV�`aV�Ycb!i j!['ytV�]_h'b_i q'V�r ��^�h'r ^�oWrsh'beV�k�fz['b_T�i Y�beTWVI��`�V�]ei ^�hdY�h'YWk��Ob_h'r i hdY�`aV�beTW[pkW�
['r [dm'i V�j'uzh'YWk�[dZXb_TWVayW]_['fWrsV�`�j�]eV�r hdbeV�k�be[�beTWi j#^�['`ayWoWb_h'b_i ['YQuz{UTWi ^�T0TWhvq'V�r V�k0be[�h
YWV�{%yW]e[dfWh'fli r i jeb_i ^�h'yWyW]_['hd^?T�uWisb�i j}YWV�^�V�j_j_h']_��be[LhdYWhdr � ��V�TW[v{EhdYWk�{UTp��beTWV��Xq'V�Ypb
�*beoWkW�L��YWhdr �pjei j�TWh'j�be]_h'kWi b_i ['YWhdr r �(fzV�V�Y�kWV�qdV�r ['yzV�k�w
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RUTWV�V�qvh'r oWhdbei [dY�['Z�b_TWV�i `ayWh'^�b(['Z�hdY�V�q'V�Ypb�[dY�beTWV�q=h'r olV�[dZ�h�^�[d`ayWhdYc��i j
h�kWi �a^�oWr b�b_h'j_|¤Z\[']�V�^�[dYW['`ai j_bej'w+RUTWV�V�q'V�Ypbe��j_beoWkW��h'YWhdr �cj_i j'uz{UTWi ^�T�V�j_bei `�h'beV�j#beTWV
V��tV�^�b�['Y�j_be[p^�|L]_V�b_oW]eYWj�['ZQ[p^�^�oW]_]eV�YW^�V�j'upjeol^?T�h'j�`aV�]emdV�]ej'uphd^�npoWi j_i b_i ['YWj'upbehd|'V�[=qdV�]ej'u
h'YWYW[doWYW^�V�`aV�Ypbej'uIq=hd]ei hdbei [dY�[dZ}beTWV�]_V�m'oWr hdbei [dY�i Y�beTWV¤]eV�Z�V�]_V�YW^�V�`ai ^�]_[cV�^�[dYW['`ais^�hdr
je�pj_beV�`�u�V�be^Gw uzi j#{Ui kWV�r ��oWj_V�kQw�RUTWV��W]ej_b�yWolfWr i ^�h'bei [dY�^�['Yl^�V�]_YWi YWm�beTWV�V�q'V�Ypbe��j_beoWkW�
`aV�beTW[pkW[dr ['md��kWhdbeV�j(fWh'^�|�be[ Ü������ 	 � ['r r V�� � w%�IqdV�]�beTWV��dV�h']_j�b_TWi j�`aV�b_TW[pkW['r [dm'�
TWh'j�ftV�V�Y h'yWyWrsi V�k i Y h�qvh']_i V�bO��['Z#�lV�rskWjvuSj_oW^�T h'j�beTWV0jeb_oWkW��[dZ#i YWj_i kWV�]e��be]_h'kWi YWm
yWTWV�YW['`�V�YWh��pw
RUTWV�be]_h'kWi b_i ['YWhdrx`aV�beTW[pkW['r [dm'�L^�['YWj_i j_bej�['Z�YWi YWV�Z�oWYlkWh'`aV�Ypbehdrxjeb_V�yljv£
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- ³ µ!²=¯(K=­=¯e²�Ú'¯P» ¸�°A¯�® À ¯�Ã=°A¯e» ¯e°A¯e­�®A³ ´�Èc³ ­=» ¸�°A±S´�®�³ ¸�­�³ µx²v³ µ�¼PÈ ¸�µ�¯P²�®�¸g® À ¯�±S´�°AÑ�¯P®�¾

Ü �



�  "�� � ����� � � #%$ beTWV�i YWj_i kWV}i YlZ�[']_`ahdbei ['Y�kW[pV�jUYl['bUkWV�beV�]_`ai YWV�h'fWYW[d]e`ahdr
]_V�beoW]_YWjv�

� & ",� � ����� � .� #%$ beTWV�i YWjeiskWV}i YWZ\[']_`ah'b_i ['Y�kWV�beV�]_`ai YWV�jUhdfWYW[d]e`ahdr�]_V�beoW]_YWj'�
��jXi Y(b_TWV�yW]eV�qpi [doWjXylh']_h'md]ehdyWTQuvb_TWV�jei mdYWi �W^�hdYW^�V�r V�qdV�r � be[#b_V�jebgbeTWV�Tp�cyz['b_TWV�jeV�j

{Ui r r�fzVakWV��WYWV�kQuzh'YWk�beTWVayW��q=hdr oWVahdYWk0beTlVa^�oW`+oWr h'b_i q'VahdfWYW[d]e`ahdr�]_V�beoW]_Y0i Y0[d]eklV�]
be[�m']_h'yWTWi ^�hdr r �L]eV�yW]_V�j_V�Ypb�beTWV�hdfWYW[']_`ahdr i bO�Lr V�q'V�rx[dZ�beTlV�jeb_[c^�|L]eV�b_oW]eY�hdYWhdr � ��V�k�^�hdY
ftV�^�['`ayWoWb_V�kQw

� w�RUTWV#^�['`�yWoWbehdbei ['Y�[dZQbeTlV�kWi j_md[']_m'V�`aV�Ypb�^�[dYWjei j_bej�i Y�j_i `ayWr ��`+oWr bei yWr �pi YWm(beTWV
h'fWYW[d]e`�h'rp]_V�beoW]_Y+fp��beTWVgnpoWhdYpbei bO��i Ypq'[dr q'V�k�i Y+beTlVgi YWj_i kWV�]�b_]ehdYWj_h'^�bei [dYWj'wX�Xfpqpi ['oWj_r �Gu
beTWi jI^�[d`ayWoWbehdbei [dYa{Ui r rlyW]_[c^�V�V�k�i ZthdYWk�['YWr ��i Ztb_TWVUTp�pyt[dbeTWV�j_i jIbeV�j_bei YWm�^�[dYW�W]e`�jIbeTWhdb
beTWV�yW]eV�Z\V�]_V�Ypbei h'rxi YWZ\[']_`ah'b_i ['Y�TWhdjUkWV�beV�]_`ai YWV�k�h'Y�hdfWYW[']_`ah'r isbO�(i Y�beTWV�]eV�beol]eYQw
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RUTWV��*�}�E`aV�beTW[pkW['r [dm'��^�hdYWYW['b�ftV�hdyWyWr i V�k)hdj�i bai j�be[�beTWV��Ob_h'r i hdY)`ahd]e|dV�bvw
RUTWi jUi j�ftV�^�h'oljeV�['Z�b_TWV}yzV�^�oWr i h']_i bei V�jU[dZ�beTWV��Obehdr i h'Y�`ahd]e|dV�bvucjeoW^�T�h'j'£
iPw beTWV�r h'^�|([dZ�r i npoWi kWi bO�([dZ�`a[djebUr i j_beV�k�j_be[p^?|pj'�
i iPw�beTWV�r h']_mdV}yW]_V�jeV�YW^�V�['Z�^�[d`ayWh'Yli V�jU]eV�^�V�Ypber �Lr i j_beV�k�['Y�beTWV�jeb_[p^?|LV�~c^�TWhdYWm'VG�
i i iPw!b_TWV}V�`ayli ]ei ^�hdr�[dfWj_V�]_q=hdbei [dY�[dZ�j_['`aV�j_V�hdj_['YWhdr i bO�(V��zV�^�b_jvw
RUTWV�`aV�b_TW[ckl['r [dm'�a^�h'YLftV�V�~pV�`�yWr i �WV�k(i Y(beTlV�Z\['r r [v{Ui YWm#Z\oWYWkWh'`�V�Ycb_h'rtyWhdj_jehdm'V�j'£
Ü w!�OYWkWi qpi kWoWhdbei ['Y�[dZ�beTWV�i YWj_i kWV�]UV�q'V�Ypb���kWV��WYlV�k�hdj�� � A�dwURUTWV�kWV��WYWi bei [dY�['Z"�)h'YWk # Ap��j�]eV�mdh']_kWj # i b�i j��l~cV�k�V�npoWh'rQbe[�� � kWh=�pjvulh'j

i Y�beTWV(����yW]e[p^�V�kWoW]eVGw(�SV�^�h'oWj_V([dZSbeTWV(�Obehdr i hdY�`ah']_|'V�b+Z�V�h'b_oW]eV�j'u�b_TWV(^?TW[di ^�V(['Z��
TWh'j+b_[�fzV(`ahdkWV({Ui beT�jeyzV�^�i �W^(h'^�^�oW]_h'^��GwL�l[d]#i YWj_b_h'YW^�VGuxbeTWV(hdfWj_V�YW^�V(['ZUr i npoWi kWi bO�
['Z#beTlV�npoW['b_V�k�j_be[p^�|pj�i `ayWr i V�j�beTWh'b Ü � � [dfWj_V�]eq=hdbei [dYWj�{g['oWr k YW[db�ftV�V�YW[doWmdT�be[
V�YWjeol]eV�beTWV�j_behdbei j_bei ^�hdrQjei mdYWi �W^�h'Yl^�V�[dZIbeTlV+`�[ckWV�rQhdYWk�beTWV�yW]_V�j_V�Yl^�V�[dZIj_V�h'j_['Ylh'r i bO�
i Ya`�h']_|'V�bIbe]_V�YWkWjIi `ayWr isV�jXbeTWhdb�b_TWVUV�YWr hd]emdV�`aV�Ypb�[dZzbeTWV�bei `aV�{Ui YWkW[={�^�[doWr k�i YW^�r oWkWV
YW['YW��TW[d`a['mdV�YWV�['oWj�['fWj_V�]_q=h'b_i ['YWj'w
RUTWV�]_V�Z�[dr r [={Uj}hdY�V�~pyWr h'Ylh'bei [dY�[dZXbeTWV�j_['r olbei ['YQuth'kW[dyWbeV�k0fc���U�I���W�X�+uW{UTWi ^�T

{XhdjUkWV�qdV�r ['yzV�k�i Y�[d]ekWV�]Ub_[a[=q'V�]_^�['`aV�beTWV�j_V�i jej_oWV�j'w
RUTWVgbei `aVXTl[']_i ��['Y �Lisj�kWV��WYWV�k#hd]e[doWYWk %���� kWh=�pj 7	� wzRUTWi jQ^?TW[di ^�VXi j�j_oWyWyz[']_beV�k#fp�

je[d`aV�V�`�yWi ]ei ^�hdrlhdYWh'rs�cj_V�jX[dZ�beTWV��Ob_h'r i hdY0�=be[p^?| $¤h']_|'V�bX�OYWkWV�~ 	�iPw VGw�$��O� � ]_V�beoW]eYljXi Y
^�['YWYWV�^�bei [dY�{Ui beT�beTWV�i ]U^�[dYpq'V�]emdV�YW^�V}isY�kWi j_b_]ei fWoWb_i ['Y�be[={ghd]ekWj�beTWV�jeb_h'YWkWhd]ek�YW[d]e`ahdr
]vw q!wXfc��b_TWV#^�V�Ycb_]ehdr!r i `ai b�beTWV�[d]eV�`�wX�OY�beTWV�j_V#h'Ylh'r �pj_V�j�b_TWV#]eV�b_oW]eYWj�[dZQY¤kWh=�pj�{Ui beT
Y�qvh']_i h'fWr V�jgTWh=q'V�ftV�V�Y(h'mdm']_V�m'hdbeV�k�i Y([d]ekWV�]Xbe[#klV�b_V�]e`ai YWV�beTWV�q=h'r olV�{UTWi ^�T�r V�hdkWjXbe[
h�]ehdYWkW['` q=hd]ei hdfWr V�YW[d]e`ahdr r �LkWi j_b_]ei fWoWb_V�k�{Ui beT�yWh']_h'`�V�b_V�]ej � h'YWk � w�RSTli j�^�h'Y�ftV
]eV�yW]_V�jeV�YpbeV�k�i Y�Z�[d]e`+oWr hdV}hdjUZ\['r r [={Uj 7�
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�*[�Z�hd]vu�beTWV�yW]_[p^�V�kWol]eV�TWhdj�[=q'V�]_^�[d`aV�beTlV��l]ej_babO{g[0yW]_[dfWr V�`aj�]eV�r hdbeV�k)be[�beTWV

�Obeh'rsi h'Y�`�h']_|'V�bvw ��V�m'hd]ekWi YWm�beTWV�j_V�hdje[dYWh'rsi bO�(ylTWV�YW['`aV�YWh�[dfWjeV�]_q'V�k�i Y�jeb_[p^?|pj�r i j_beV�k
i Y�b_TWV��Ob_h'r i hdY��lYWh'YW^�i hdrl`�h']_|'V�bvuvb_TWV�`�V�b_TW[pkW['r [dm'�ayW]e[p^�V�V�kWjX[dY�fl]e[d|'V�Y(jei Ylm'r V�bei `aV
¥ C ¿xÀ ¯�¼ À ¸�³ ¼e¯�¸�»xµ�Á=¼ À ´�Ðx³ ²v¯98�±S´�Ñ�¯Pµg³ ®X±S¸�°�¯�µAÁv³ ®�´�Ú=È ¯�®A¸�´�­=´�È Ö�µ�¯�³ »x® À ¯P°A¯ À ´�µXÚ'¯e¯P­aµ�¸�±S¯¯PÂ�®�°A´�¸�°A²v³ ­=´�°AÖS¯e·�¯P­*®Aµ�» ¸�°�® À ¯Q¼P¸�±SÃ=´�­�ÖSÐ À ³ ¼ À ¼P¸�Á=È ² À ´_·�¯QÄ�¯P­v¯P°A´�®A¯P²�µ�¸�±S¯�³ µ�µAÁv¯Pµ�³ ­�® À ¯�²=´�®A´Xµ�¯e®¼P¸�­vµA³ ²=¯e°A¯P²t¾
¥ J ¿xÀ ¯�°A¯eµAÁvÈ ®�µx¸�»G® À ¯Pµ�¯�¯P±SÃ=³ °A³ ¼P´�Èc´�­=´�È Ö�µ�¯eµx´�°�¯�´_·_´�³ È ´�Ú=È ¯�» °�¸�±�® À ¯�´�Á=® À ¸�°x¸�­�°�¯76�Á=¯eµ�®�¾
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{Ui YWkW[={Ujg]ehdbeTWV�]gbeTWhdY(kWi ]eV�^�bers��[dY([dYWV�{Ui kWV�]Xj_i YWmdr V�bei `aV�{Ui YWkW[={�wx�OYLyWh']_bei ^�oWr hd]vu'i b
i kWV�Ypbei �WV�jSbeTWV�kWh=�pj � � � �� � h'jSbeTlV�j_hd`aV�kWh'b_V�jS[dZxbeTWV�V�qdV�Ycb � � i YLbeTWV�bO{g[+yW]_V�qpi ['oWj�'V�hd]ej'w ��V�Yl^�VGu ��ftV�^�['`�V�j�h�qdV�^�be[']'£ � � � � � �  � � � � � �

� {UTWV�]_V �  � � � � � � � V�npoWh'r!be[� ��� kWh=�pj}V�h'^�TQulhd]eVabeTWV�b_i `aV�{Ui YWkW[v{Sj�ftV�Z�[d]eV � � � � � � �� =w�RUTWi j}qdV�^�b_[']}V�q'V�Ypbeolh'r r �kWV��WYWV�j � yzV�]ei [pkWj�Z�[']�habe[dbeh'rx[dZ %���� ['fWj_V�]_q=h'b_i ['YWj'w 7 �
� w $�h']_|'V�b�`�[cklV�r�['Y¤beTWV#j_be[p^?|�['f � V�^�b�[dZ�jeb_oWkW��fp��oWj_i YWm�b_TWV $¤�O�Ci YWkWV�~!uGbeTWV

�Obeh'rsi h'Y�h'YWk�b_TWV}�XoW]e[dytV�hdY�j_V�^�be[d]Ui YWkWV�~pV�jUhdjU]_V�md]eV�j_j_[']_j'w
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� wU�x[d`ayWhd]ei j_[dY�['Z�beTWV}]_V�jeoWrsbejUbeTWhdbSV�`aV�]emdV�k�Z�]_['` beTWV}r i YWV�hd]S]_V�m']_V�jej_i [dY�`a[pkWV�r
`aV�Ypbei ['YlV�k)i Y)b_TWV�yW]eV�qpi ['oljayz['i YpbahdYWk)q'V�]_i �W^�h'beis['Y)beTWhdbabeTWV�]_V�m']_V�j_j_i [dY�hdYWhdr �cj_i j
]eV�j_ytV�^�bej�beTWV�|'V��Lh'j_j_oW`ayWbei [dYWjU[dZ�beTWV�`a[pkWV�rPw �89

�XY�beTlV�fWh'j_i j�['Z#beTWV�]_V�j_oWr bej�['Z#beTWV�j_V�hdYWh'r �pj_V�j�beTWV�i YWkWV�~�{Ui b_T�beTWV�TWi mdTWV�j_b
jeb_h'b_i jeb_i ^�h'rx]e[dfWoWj_beYWV�j_jU{Ui r rxftV�^�TW['j_V�YQw � 7
RUTWVIV�~pV�`ayWr i �W^�hdbei ['Y#['Zpb_TWV�kli h'mdYW['j_bei ^I`aV�hdjeol]eV�j!h'kW[dyWbeV�k�fp�(�U�I���W�X�0i Y�`ahd|c�

i YWm}beTli j�^�TW['i ^�VUZ�[dr r [={Uj � � w��Ob�{gh'jIkWV�^�i kWV�kabe[}yW]_[c^�V�V�ka{Ui beTamd]ehdyWTWi ^��AbO�pyzVSkWi hdm'Yl['j_bei ^
`aV�h'j_oW]_V�jv�'i Y(yWh']_bei ^�oWr hd]vuvi bXi jgyt[djej_i fWr V�be[#hd^�b'uv{Ui beT(]eV�Z\V�]eV�YW^�V�b_[#beTWV�i YWkWV�ytV�YWkWV�YW^��
['Z�]eV�md]eV�j_je[d]U['fWj_V�]eq=hdbei [dYWj'udbeTW]_['oWmdT�beTlV}jeV�npoWV�YW^�V}yWr [dbv�dbeTli jS]_V�yW]eV�j_V�YpbejUbeTWV}]_V�m']_V�je�
je[d]Iq=hdr oWV�jIi Y�^�['YWYWV�^�b_i ['Y�{Ui beT�bei `aVG�vbeTWV�YW[dYW�A]_V�^�['mdYWi ��h'fWi r i bO��['Zzh�yWhdbebeV�]_Yaj_oWmdm'V�j_bej
beTWV�h'fz[=q'V���`aV�Ypbei [dYWV�k�i YlkWV�ytV�YWkWV�YW^�V 	��Wm'oW]_V � � w
��j�Z�hd]�h'j#beTWV�kWi j_be]_i fWoWbei [dY0yl]e[dytV�]eb_i V�j�[dZgbeTWV�V�]_]e[d]ej'uzi b�i j#YWV�^�V�j_j_h']_�¤b_[�q'V�]_i Z��

beTWhdbabeTWV�j_V�hd]eV�YW[d]e`ahdr r ��kWi j_be]_i fWoWbeV�k){Ui b_T)^�['YWj_b_h'Ypbaq=hd]eish'YW^�VG�XbeTWV�YW[d]e`�h'r i bO��[dZ
V�]e]_[']_j�^�hdY+ftVgV�h'j_i r ��kWi h'mdYW['j_V�k+fp�}`�V�hdYWjQ['ZWb_TWVXV�]_]e[d]�TWi j_be[dm']_h'`EhdYWhdr �cj_i j'u�[d]�[dZWbeTWV
npncyWrs['bv�=beTlVg�W]_j_bQ['YWVS]_V�yl]eV�j_V�Ycb_jQb_TWVgj_behdbei j_bei ^�hdrGkWi jeb_]ei fWolbei ['Y�[dZlV�]e]_[']_jQhdYWk�beTWV�]_V�Z�[d]eV
h'r r [v{Sj�beTWV�q'V�]_i �W^�h'bei [dY)['Z�beTlV�hdyWyW]e[=~pi `�h'bei [dY)['Z�beTWi j�kWi h'md]ehd` {Ui beT)beTWV�bO�cyWis^�hdr
ftV�r r ��j_TWh'yzV�k)['YlV�['Z�beTWV�Yl[']_`ah'rUkWi j_be]ei fWolbei ['Y 	s�Wm'ol]eV %�� �IbeTWV�j_V�^�['YWk)['YWV�kW]ehv{Sjah
� ��%�r i YWV�{UTWi ^�T)]_V�yW]eV�j_V�Ypbej�beTWV�npoWhdYpbei r V�j�['Z�YW[']_`ahdrUkWi j_be]_i fWoWbei [dYQ�XbeTWV�TWi mdTWV�]�beTWV
^�['YW^�V�Ypbe]_h'bei [dY�[dZQb_TWV#['fljeV�]_q=h'b_i ['YWj�i kWV�Ypbei Z\�pi YWm(V�]_]e[d]ej�hd]e[doWYWk¤beTWi j�r i YWV#b_TWV#TWi m'TlV�]
beTWV�YW[']_`ah'rsi bO�([dZ�kWi jeb_]ei fWolbei ['Y�	s�lm'oW]_V � � w

� i beT)]eV�Z�V�]_V�YW^�V�b_[0beTWV�q=h']_i hdYW^�V�^�['Yljeb_h'YW^��GuQi bai jaYlV�^�V�j_j_h']_��b_[0yW]e[p^�V�V�k){Ui beT
beTWV�h'Ylh'r �pj_i j�[dZ�beTlV'&)(+*#,�-/.10/243 *658797!(#-�kWi hdm']_h'`0�gbeTWi j(kWi h'md]ehd` ]_V�yl]eV�j_V�Ycb_j�V�]_]e[d]ej
	s]_V�j_i kWoWhdr j � ]eV�r hdbeV�k)be[0beTWV:5;7!79(#-��IbeTWV�yW]_V�j_V�YW^�V�['Z�h0^�r V�hd]afWh'Ylk�[dZ�['fWj_V�]_q=h'b_i ['YWj
m'oWhd]ehdYpbeV�V�jabeTlV�^�[dYWjeb_h'YW^���['Z�b_TWV�qvh']_i h'YW^�V % � A=<�i ^�V�q'V�]_jeh�uQbeTWV�kWV�beV�]_`ai YWh'b_i ['Y)[dZ
h¤yz['j_j_i fWr VLjei YpoWj_[di kWh'rg[dj_^�isr r h'bei [dY�hdj+j_TW[={UY�i Y��Wm'oW]_V �¤i j�h¤yW]_V�`a[dYWi be[']_��jeism'Y�[dZ
TWV�beV�]e[dj_|'V�kWhdjeb_i ^�i bO�([dZ�beTWV�q=h']_i h'YW^�VGw
¥�: ¿xÀ ¯zÃ=°�¸�Ã'¸�µ�¯e²XµA¸�È Áv®A³ ¸�­ À ´�µWµ À ¸_Ðx­X°�¸�Ú=Á=µ�®G¯e±SÃ=³ °�³ ¼P´�È*¯P·�³ ²=¯P­=¼e¯=¾ ¿xÀ ¯�°A¯Pµ�Á=È ®AµW¸�»v® À ¯eµ�¯z¯P±SÃ=³ °A³ ¼P´�È´�­=´�È Ö�µ�³ µx´�°�¯�´_·_´�³ È ´�Ú=È ¯�» °�¸�±�® À ¯�´�Á=® À ¸�°x¸�­�°�¯76�Áv¯Pµ�®�¾
' HP©=¯P¯�Ã'¸�³ ­�® 4 ¸�»WÃ=´�°A´�Ä�°�´�Ã À 4 ¾ + ¾ + ¾ ¾
'e¥�Ôv¸�°t´I® À ¸�°�¸�Á=Ä À ¯PÂ*Ã=È ´�­=´�®�³ ¸�­U¸�»d® À ¯!¼e°A³ ®A¯e°A³ ´IÁ=µ�¯P²U» ¸�°t® À ¯!¼ À ¸�³ ¼P¯!¸�»d® À ¯!°A¯eÄ�°�¯Pµ�µ�¸�°�«_µ�¯P¯!ÍI°A¯P¯e­=¯=«D�¾ Û�¾ « Ë2+,-1-/4 Ìxºt¼P¸�­v¸�±S¯P®A°�³ ¼QÏ�­=´�È Ö*µA³ µ�«�Ùt°A¯e­�®A³ ¼P¯�Û�´�È È�¾
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�dwS�Ij_bei `�h'bei [dY¤[dZ�q'V�^�be[d]��
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{Ui beT¤beTWV+r V�hdj_b�j_ncoWhd]eV�k�`aV�beTW[pkQ£ ���  !

� ���#"
$¤[']_V�[=qdV�]'u

i Y�[']_kWV�]�be[LqdV�]_i Z���hL]eV�^�oW]_j_i q'V�jeb_h'fWi r i bO��['ZIyWhd]ehd`aV�beV�]_jvulbeTWV�]_V+i j}beTWV+^�[d`ayWoWb_h'bei [dY

['ZSyWh']_h'`aV�b_V�]ej �%$
& � �('

� !�)* � !�)�� !,+* � !,+�� !�-* � !�-�

[dZgbeTWV�`ahd]e|dV�b�`a[pkWV�rI]_V�jeyzV�^�bei q'V�r ��Z\[']#beTWV

beTW]_V�V¤V�r V�`aV�Ypbej�['Z�beTlV¤qdV�^�b_[']/.0 1�wCRUTWV¤^�[dYWj_beh'Yl^���[dZ�yWh']_h'`aV�b_V�]_jLi Y�b_TWV¤b_TW]eV�V
ytV�]_i [ckljvuX[df � V�^�bL['Z�beTWV¤beTW]_V�V�]_V�m']_V�j_jei [dY�h'Ylh'r �pj_V�jvuXmdoWh']_h'YpbeV�V�jLbeTWV¤]_V�rsi h'fWi r i bO�)[dZ
beTWV�]_V�jeoWr b_j}['ZXbeTWV�j_behdbei j_bei ^�hdrQh'YWhdr �pjeisjvw�RUTWi j}q'V�]_i �W^�h'beis['Y�^�hdY�hdr je[�ftV�^�hd]e]_i V�k�[doWb
beTW]_['oWmdT¤j_behdbei j_bei ^�h'rQbeV�jeb_jvuWj_oW^�T¤hdj�b_TWV��!TW[={Eb_V�j_bvuW[d]�md]ehdyWTWi ^�hdr�h'YWhdr �pj_V�j'uWj_oW^?T�h'j
beTWV ��V�^�oW]ej_i q'V�ftV�b_hakWi h'md]ehd` � � w

% w)�!hdr ^�oWr h'b_i ['Y�['Z�beTlVLyt[dbeV�Ypbei hdrghdfWYW[d]e`ahdrg]_V�beoW]_Y�[dY32(4zhdj�yW]_V�qpi ['oWj_r ��j_V�V�Y
beTWhdbUi jv£
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RUTWV+^�hdr ^�olr h'bei [dY¤[dZ�beTWV+^�oW`+oWr hdbei q'V+hdfWYW[']_`ahdr�]eV�beoW]_YQuWbeTWV+j_beh'b_i jeb_i ^�j�^�[dYWj_be]eoW^��

bei [dYQu*beTWVSTc�pyz['beTWV�j_i j�beV�jeb_i YWmzu*hdYWk�beTWVSkWi j_m'[d]emdV�`�V�YcbQkWV�b_V�]_`ai YWhdbei [dY+hd]eVS^�h']_]ei V�k�[doWb
h'j�V�Ycqpi j_h'mdV�k�i Y�b_TWVL�=�}��yW]e[p^�V�kWoW]_Vpw
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�S['beTLyW]_[c^�V�kWoW]_V�jgTWhvq'V�jeb_]eoW^�beol]ehdrt{gV�h'|pYWV�j_j_V�jS{UTWi ^�T(^�hdY(fzV�V�~pyWr hdi YWV�kLh'jgZ\['r �
r [={Uj'£

Ü wxbeTWV�`aV�beTW[pkW[dr ['md��]eV�npoWi ]_V�jXh�beis`aV�jeV�]_i V�jXkWh'b_h�j_V�bIb_TWh'bX`ah=��YW[dbIftV�hvq=h'i r hdfWr V
i Z�beTWV�j_be[p^?|LTWh'j�ftV�V�Y�]eV�^�V�Ypber �(npoW[dbeV�k�['Y�beTWV�j_be[p^?|LV�~p^?TWhdYWm'VG�

�dw�beTWV¤i YWj_i kWV�]e��be]_h'kWisYWm�i Ypq'V�j_bei mdh'b_i ['Y�i jLj_oWft[d]ekli YWh'b_V�k�be[�b_TWV¤kWV�beV�]e`ai Ylh'bei [dY
['Z�h¤]_V�Z�V�]eV�YW^�VLi YWkWV�~�beTlh'b+i j�j_behdbei j_bei ^�hdr r ��`aV�h'YWi YWmdZ�oWrghdj�h¤]_V�m']_V�jej_[d]+hdYWk�be[�beTWV
kWV�beV�]e`�i YWh'b_i ['Y�[dZUh�`ahd]e|dV�b+yz[']_beZ�[dr i [�`a[pkWV�r 	syW]_[=~p� � w�RSTli j�i YcqdV�j_bei m'hdbei [dY�i j�YW[db
V�h'j_��Z�[d]�hdYc���WYWhdYW^�i h'r!`�h']_|'V�bv�Gi Y�yWhd]eb_i ^�oWr h']�Z�[d]�beTWV#�Ob_h'r i hdY�`ahd]e|dV�b�beTWV#yW]_V�j_V�YW^�V
['Z�h�TWi mdT�YpoW`+fzV�]L['Z#beTWi Y�j_be[p^�|cj�TWhd`aytV�]_jLbeTlV¤i `�yWr V�`aV�Ycb_h'beis['Y�[dZ�beTWV�`a[pkWV�rPw
$¤[']_V�[=q'V�]'u�b_TWV�Z\h'^�babeTWh'babeTlV�]_V�hd]eV�je[d`aV�j_be[p^�|cj�{UTWi ^?T)h'^�^�[doWYpb�Z\[']abeTWV�fWoWr |�[dZ
beTWV0`ahd]e|dV�b�]eV�Z\V�]eV�YW^�V0i YWkWV�~�^�h'Y klV�b_V�]e`ai YWV0b_TWh'b�beTWV0]eV�j_oWr b_j�[dZ#b_TWV0]eV�m']_V�j_jei [dY
h'YWhdr �pjeisj�{X[doWr k�h'yWyzV�hd]�be[�fzV�j_beh'b_i jeb_i ^�h'r r �L`�V�h'YWi YWmdZ�oWr!{UTWi r V�b_TWV��Lh'^�beolh'r r �L]_V�"WV�^�b
h�j_V�rsZ���V�~pyWr hdYWhdbe[']_��]_V�m']_V�jej_i [dYLj_i YW^�V}beTWV�]_V�r h'b_i ['YWj_TWi y�ftV�bO{gV�V�YLb_TWV�bO{g[�q=hd]ei hdfWr V�jSi j
V�YWkW['mdV�YW['oWj'�

� wzb_TWVXV�`aylr [=�p`aV�Ypb�['ZWh�ylh']_bei ^�oWr h']_r ��r ['YWm�b_i `aVgTW[']_i ��['Y+^�['olr k#isYW^�r oWkWVXylTWV�YW['`a�
V�YWh�{UTWi ^�T�TWh=qdV�^?TWhdYWm'V�k�b_TWV�^�['`ayWhdYp�¤^�hdyWi behdr i ��h'b_i ['YQu�h'YWk�i b#`#oljeb#ftV�j_ytV�^�i �WV�k
beTWhdbXbeTlV�kWh'b_h#TW[d`a[dm'V�YWi ��hdbei ['YL`aV�beTW[pkW[dr ['mdi V�jgh']_V�fWi h'j_V�k(hdYWk(kWi��a^�oWr bXb_[#j_oWyWyz[']_b
jeb_h'b_i jeb_i ^�h'r r �!��beTWi j�Tlh'yWyzV�YWj�ftV�^�hdoWj_VL[dZ�beTWV�r h'^�|�[dZ�h�j_beh'YWklh']_k�]_V�Z�V�]eV�YW^�V�ftV�TWhvqc�
i [']}['ZXbeTWV�j_be[p^�|�`ah']_|'V�b�isY�beTWV�V�qdV�Ypb}['ZX]eV�m'olr h'bei [dY�q=hd]ei hdbei [dYQul[']}[dZI`aV�]_m'V�]ej}hdYWk
h'^�npoWi j_i bei [dYWjU[p^�^�oW]e]_V�YW^�V�jv�

� wLbeTWVLV�q'V�Ypb#j_beolkW�0h'ylyWr i V�k�be[¤i Yljei kWV�]_�Ab_]ehdkWi YWm¤i Ypq'V�j_bei mdh'b_i ['Y�kWV�beV�]e`�i YWV�j+beTWV
Z�oWbeol]eVgb_]eV�YWk�['Zlj_be[p^?|�]_V�beoW]_YWjQ{Ui beT�h�rsi YWV�h']Q]eV�md]eV�j_j_i ['Y�`a[pkWV�rPw��Ob�i jQb_TWV�]eV�Z�[d]eVSfWh'j_V�k
oWyt[dY0beTWV�hdj_jeol`ayWbei [dY�b_TWh'b}b_TWV�jeVa]eV�b_oW]eYWj�['Y0h�YWhd]e]_[={4i Ycb_V�]eq=hdr 2Ch']_V�mdV�YWV�]ehdbeV�k
fp��beTWV(jehd`aV�r i YlV�hd]#`a[pkWV�rI[dY�b_TWV�fWhdjeisj#['ZSyWhd]ehd`aV�be]_i ^�^�[pV ��^�i V�Ycb_j#^�['`ai Ylm�Z\]e[d`
h�j_V�ba[dZ�i YWZ\[']_`ah'b_i ['Y�ftV�r [dYWm'i YWm�be[�h�kWV��WYli beV�r ��{Ui kWV�]�b_i `aV�{SisYWkW[={ 1Uw���V�YW^�VGu
{UTWh'b�TWh'j�fzV�V�Y�jehdi k0hdft[=qdVafW]eV�hd|pj}kl[={UY0beTWVab_TWV�jei j�[dZXbeTlVa{XV�hd|¤Z�[']_`¡[dZX`ahd]e|dV�b
V��a^�i V�YW^��Gux{UTWi ^?T�j_beh'b_V�j+beTWV(i `�yt[djej_i fWi r i bO��['ZUyW]eV�kWis^�b_i YWm¤beTWV(Z\oWbeoW]_V([dY�beTlV(fWh'j_i j
['ZQkWV�beV�]e`�i YWi j_bei ^�`a[pkWV�r j'uc{UTWi ^�T�h']_V�Z�[doWYWkWV�k�[dY�j_V�bej�['ZQi YWZ�[d]e`ahdbei [dY�ftV�r [dYWm'i Ylmabe[
beTWV�yWhdjeb'uljei Yl^�V�b_TWV�jeb_[c^�|�yW]_i ^�V�j}i Y�b_TWV�yW]eV�j_V�Ypb�h'r ]_V�h'kW��^�[dYpbeh'i Y0beTWV�i YWZ�[d]e`�h'bei [dY
['Z�b_TWV}yWhdj_bv�

�dwxb_TWV�]_V�jeolr bejS[dZ!beTWV}yWh']_h'`�V�b_V�]Sbei `aV}j_beh'fWisr i bO��hdYWh'r �pj_i jShd]eV}kWi j_^�]ei `ai Ylh'bei YWmaZ�[']
beTWV�jeb_h'beisjeb_i ^�hdrSi Ypq'V�j_bei mdh'bei [dY�['Z�beTlVLi YWj_i kWV�]_�Ab_]ehdkWi YWm�^�h'j_VG��i Y�[dbeTWV�]�{g[d]ekWj'u�i Z�beTWV
yWh']_h'`�V�b_V�]#jeb_h'fWi r isbO��i j#Yl['b#q'V�]_i �WV�kQu�b_TWV�]_V�jeV�hd]e^�T�i Ycb_[�beTWV(yWTWV�YW[d`aV�YW['Y�^�h'Y�YW[db
^�['Ypbei YpoWV�{Ui beTW[doWbUi YWV�qpi beh'flr V}`aV�beTl[ckW[dr [dm'i ^�h'rxyW]_['fWrsV�`�jv�

% wQ[dZ�beV�Y�]eoW`�[']_j�['Y�beTWV#jeb_[p^?|LmdV�YWV�]ehdbeV�j_yWi |dV�j�[dY�beTlV�]eV�b_oW]eY�i Y�b_TWV�yzV�]ei [pk 1 4
bei `aV�]eV�Z\V�]_V�YW^�V}Z\[']Ub_TWV}ylh']_h'`aV�beV�]UV�j_bei `�h'beVG�

�dw�beTWVS`aV�beTW[pkW[dr ['md��kl[cV�j�YW['b�^�[dYWj_i kWV�]Qi Y�beTlVg^�[d`ayWoWbehdbei [dY�beTWVSi YWj_i kWV�]e��be]_h'kWi YWm
jeb_]ehdbeV�m'�Gu�{UTli ^?T+oWj_oWh'r r ��j_TW['oWr k+]_V�"WV�^�b�beTWVXisYWjei klV�]Q|cYl[={Ur V�kWm'Vgr V�q'V�rph'fz['oWb�b_TWVXq=hdr oWV
['Z�beTWVLyW]_V�Z�V�]eV�Ypbei hdrgi YWZ\[']_`ah'b_i ['YQw��OY�Z�hd^�bvu!i b�h'yWyWr i V�j�be[�hdr rgi YWj_i kWV�]e��be]_h'kWi Ylm¤^�hdjeV�j
i Ypq'[dr q'V�k�i Y0b_TWVai YpqdV�jeb_i m'hdbei [dY0beTlVaj_h'`aV�h'flYW[']_`ah'rI]eV�b_oW]eYWj#^�['`ayWoWb_V�k0i Y�]_V�rsh'bei [dY
be[#h#j_ytV�^�i �W^�yl]eV�Z�V�]_V�Ycb_i h'rti YWZ�[d]e`ahdbei [dY�]_V�m'hd]ekWr V�j_jXb_[�b_TWV�^�r [djeV�YWV�j_jX[dZ�beTWV�i YWj_i kWV�]Xbe[
beTWV�V�q'V�Ypbv�

��wg{Ui beT¤]_V�Z�V�]eV�YW^�V+be[��*�}��`aV�beTW[pkW[dr ['md�GuGbeTlV#b_i `aV#Tl[']_i ��[dY¤['Z Ü � � kWh=�pj�i j�YW[db
YWV�^�V�jej_h']_i r �)j_o �a^�i V�Ypb(Z\[']Lh�bei `aV¤j_V�]ei V�jLhdYWh'r �pj_i jLh'YWk�i Y�yWhd]eb_i ^�olr h']Lbe[�Z�]_oWj_be]ehdbeV
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RUTWi jSyW]e[p^�V�kWoW]_V�Tlh'jSftV�V�YLkWV��WYWV�kQudh'jSj_behdbeV�kLftV�Z�[d]eVGudh'j��������
	��
�����������������
��� �����
�����������
� ��� � �
� �!	��
"
����� � �$# 
&%'#)(�* � � � ��
+* 
,(���( �)#�(.-0/1(��)2�����2�
���
&%'#
�	�����

43 �G>)FG>p ¡: ����;eBl:�< �¤:�¢GB�� N >x¢ K �6587:9 � 7:;

� TWhdb}i j�yl]e[dyt['j_V�k�h'j�hdY0hdr beV�]eYWhdbei qdVabe[�beTWV�`a[pkWV�r�kWV�]_i q'V�k0Z\]e[d`¡b_TWVaV�q'V�Ypbe�
jeb_oWkW�LhdYWh'r �pj_i j�i j�h�yW]e[dfWh'fli r i jeb_i ^�`a[pkWV�r!{UTWi ^?T�j_i `+oWr h'b_V�j�beTWV#jeb_[p^?|Lb_]eV�YWk�i Y�bei `aV
beTW]_['oWmdT0h�j_be[p^?TWhdj_bei ^akWi �zV�]eV�Ypbei hdr�V�npoWh'b_i ['YQw��*b_[c^�TWhdjeb_i ^a`a[pkWV�r r i YWm�TWhdj�h'r j_[�ftV�V�Y
h'yWyWrsi V�k�b_[�i YWj_i kWV�]e��be]_h'kWi Ylm�h'YWhdr �pjeisj�i Y�[']_kWV�]�be[(i kWV�Ypbei Z���h'fWYl[']_`ah'r!be]_h'kWi Ylm�i Y�beTWV
�WYWh'Yl^�ish'rW`ah']_|'V�bej'w 	 �X]e[d]eolk�hdYWk � ['Ypbei V�]'u Ü���� � � w�RUTWVSj_be[p^�TWh'j_bei ^UkWi �tV�]_V�Ypbei h'rWV�npoWh'�
bei [dY�^�TW['j_V�Y i j�|pYW[={UY i Y yW]e[dfWh'fli r i bO��hdj�m'V�[d`aV�be]_i ^��S]_[={UYWi h'Y `a[dbei [dY�hdYWk TWh'j
ftV�V�Y¤oWj_V�k¤i Y��WYWh'Yl^�V+fp���Sr hd^?|p���*^?Tl['r V�j 	 Ü�� � ��� Z�[d]�b_TWV�i ]�{gV�r r ��|cYl[={UY¤['ylbei ['Y�yW]ei ^��
i YWma`a[pkWV�rP£ � �<�=$>

'@? =$>A<)BDCFE&=D>�<�GH> I J�K
RUTWV�j_['r oWb_i ['Y�['Z�b_TWi jUV�npoWhdbei ['Y�i j'£
= >
'
=MLDN�O jQP �SR�TT oVU > � L.WYX�Z UA[,\ � [+] W ^`_ O!abO�cedfB IAg�K

{UTWi ^�T�kWV�j_^�]ei fzV�j�i Y�b_TWV}^�[dYpbei YpoWoW` beTWV�yW]_i ^�V "WoW^�beoWhdbei ['Y�['Z�b_TWV}j_i YWmdr V�jeb_[p^?|��
	s�WmdoW]eV Ü
��� w

hji

kmlAnpo

��i m'oW]_V Ü�� £

' 	 Ï�­�³ ­�²=¯eÃ=® À ´�­v´�È Ö*µ�³ µx¸�»p® À ¯Q±S´�³ ­�» ¯P´�®AÁ=°�¯Pµx¸�»p® À ¯Q¯76*Á=´�®A³ ¸�­rq +�s ´�­=²�® À ¯�²=¯P±S¸�­=µ�®�°A´�®�³ ¸�­�® À ´�®q FQs ³ µ!® À ¯�¸�­vÈ Ö�´�²=±S³ µ�µ�´�Ú=È ¯Qµ�¸�È Á=®�³ ¸�­�¸�»tq +
s ³ µ!²=¯P·�¯eÈ ¸�Ã'¯P²�³ ­�´�Ã=Ã'¯P­=²v³ Â�ªg¾
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� i beT�beTWi j+j_[dr oWbei [dY�i b+i j+yz['j_j_i fWr V(b_[¤j_i `#olr h'beVLbeTWVLyWh'b_T�b_TWh'b+beTWVLj_be[p^?|�yW]ei ^�V
{Ui r rgZ�[dr r [={ i Y�beTlV(Z\oWbeoW]_VLfp�0V�`aylr [=�pi YWm¤b_TWVL^�ol]e]_V�Ypb�yt['j_i b_i ['Y�[dZUbeTWVLj_be[p^�|�i bej_V�r Z
h'YWk�Tc�pyz['beTWV�j_i ��i YWmah�r [dm'hd]ei b_TW`ai ^}j_be[p^?|p��]eV�beol]eY�i YW^�]_V�h'j_V}]ehdbeV}V�npoWh'rxbe[ ? .

Z T� hdYWkhakWi j_ytV�]_jei [dY�i Y�beTWi jU]_h'b_V}npoWhdYcb_i �WV�k�i Y�b_TWV}yWhd]ehd`aV�beV�]`Egw 	s�WmdoW]eV Ü'Ü��
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��i m'oW]_V ÜdÜ £

RUTWi j�V�ncolh'bei [dY�ftV�YWV��Wbej�Z�]_['` beTWV�j_be]_['YWm $¤hd]e|d[=qLyW]e[dytV�]ebO�!£
��� =���X��������
=��%4 =������ 4 =���� � 4 =������ 4

" " " " " " " "
4 =��! "� ��� =���X��#�$�%�
=��" ew

�OY�['beTWV�]�{g[']_kWj'ucbeTWV#yW]e[dfWh'fWisr i bO�LbeTWhdbUbeTWV#jeb_[c^�|LyW]_i ^�V�q=h']_i hdfWr V�behd|'V�j�h�^�V�]ebehdi Y
q=h'r olV&�
i Y(b_TWV�Z�olbeoW]eVGu'^�[dYWj_i kWV�]eV�kLbeTWV�q=hdr oWV�jgi bgTWhdjgh'j_j_oW`aV�kLoWYcb_i rtb_TWV�yW]_V�jeV�Ypbvu'i j
V�ncolh'r�be[�beTWhdbS^�[dYWkWi beis['YWV�k�['YWr �(['Y�beTWV�yl]eV�j_V�Ycb'wxRUTWi jUyW]e[dytV�]_b �(i jSbeTWV�Y�h'flje[dr oWbeV�r �
^�['TWV�]_V�YcbU{Ui b_T�b_TWV}{gV�h'|LZ�[d]e` ['ZQ`ah']_|'V�bUV��a^�i V�YW^��Gw
RUTWi j+`a[pkWV�rX^�[d`ayWr i V�j+{SisbeT�beTWV(YW[d]e`ahdrXyW]_['fWhdfWi r i bO�0kWi j_be]eisfWoWbei [dY�['ZUbeTWV(r ['mdh'�

]ei b_TW`ai ^}j_be[p^�|(]_V�beoW]_YWj'£ �, 
' (�)+*)�,.-0/ ? .

Z+1
� � B . c2 4 E � B . c2 

RUTWV�YWV�{�`aV�b_TW[pkW['r [dm'�ayW]_['yz['j_V�k(ft[d]e]_[={UjgbeTWV�kWV��WYWi b_i ['Y([dZ�b_TWV�bO{X[+bei `aV�TW[d]ei �
��['YWj 1)h'YWk03 Z�]_['` b_TWV+V�q'V�Ypbe��j_beoWkW��hdYWh'r �pj_i j'uWfWoWb�i b�kWV��WYWV�j�beTlV�`
i Y¤hLkWi �zV�]eV�Ypb
{Xhv�pw�1�^�[']_]eV�j_yt[dYWkWjSbe[�b_TWV�ytV�]_i [pkLi Y�{UTWi ^�TLbeTWV}i YWj_i kWV�]S{Ui r rzfWoWi r k�TWi jSyz['j_i bei [dYL[dY
beTWV+jeb_[p^?| �," w43�i j�YW[(r [dYWm'V�]�hLytV�]ei [pk¤{UTWi ^�T¤^�[dYpbehdi YWj�beTlV#V�q'V�Ypb�fWoWb�i b�i j�kWV��WYWV�k
fp�+b_TWV�kWh=��i Y�{UTWi ^?T(beTWV�V�q'V�YpbIi YWZ\[']_`ah'b_i ['Y�i jXm'isq'V�Y�hdYWk�beTWV��W]_jebX[']XbeTWV�j_V�^�[dYWk�[']
beTWV65 >87 kWh=��h'Z�b_V�]vuWhd^�^�[']_kWi YWmLbe[LbeTWV�r i npoWi kWi bO��[dZIbeTWV+j_b_[c^�|�oWYWklV�]�i YpqdV�jeb_i m'hdbei [dY ���
	s�WmdoW]eV Ü � � w
RUTWV�Tp�cyz['b_TWV�jeV�j�ftV�TWi YWk�beTWV�j_V�^?TW[di ^�V�jUhd]eV�beTWhdbUbeTWV}isYWjei klV�]'£

iPw�^�h'YWYl['bU^�['Ypbe]_['rx{UTWhdbUTWh'yWyzV�YWjUb_[abeTWV�yW]ei ^�V�j_be[p^?|LkW�pYWh'`ai ^�ftV�Z\[']_V}beTlV
' * ¿xÀ ³ µ!²=³ µA®�°A³ Ú=Á=®�³ ¸�­�Ãv°A¸�Ãd¯P°A®\Ö�³ µ!²=¯P±S¸�­=µ�®�°A´�®�¯P²�³ ­�´�ÃvÃ'¯P­=²v³ Â�ªg¾
'&)O¬�­�´Uµ�®A´�­v²=´�°�²�³ ­=µ�³ ²=¯e°A¹s®A°�´�²=³ ­=ÄSµ�¼ À ¯P±S¯=«�³ ®xÁvµAÁv´�È È Ö�È ´�µ�®�µ!» ¸�°!´SÃd¯P°A³ ¸�²}® À ´�®!Ä�¸*¯Pµ!» °�¸�±:9U®A¸ + 9²=´_Ö�µ!Ú'¯P» ¸�°�¯�® À ¯�°�¯PÈ ¯e´�µ�¯�¸�»G® À ¯�³ ­=» ¸�°�±S´�®A³ ¸�­l¾
' CO¬�­�´�µ�®A´�­=²v´�°A²�³ ­=µ�³ ²v¯P°A¹s®A°�´�²=³ ­=Ä�µ�¼ À ¯e±g¯v«�³ ®�¼P¸�³ ­=¼e³ ²v¯Pµ�Ðx³ ® À ® À ¯X±g¸�±g¯e­�®�³ ­}Ð À ³ ¼ À ® À ¯X³ ­vµA³ ²=¯e°¼PÈ ¸�µ�¯Pµ À ³ µ!Ã'¸�µ�³ ®�³ ¸�­l¾
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��i m'oW]_V Ü �'£

V�qdV�Ypb 	siPw VGw!beTWV�i YWj_i kWV�]Si jgh�yW]_i ^�V�beh'|dV�]�� ��
�� RUTWi jSi jg`�h'i YWr ��fzV�^�hdoWj_V�beTWV
i YWj_i kWV�]gkW[pV�jXYW[dbX{gh'YpbXb_[#]_i je|aTWhvqci YWm+TWi jgbe]_h'kWi YWm+]eV�^�[dm'YWi ��V�k(hdjgi YWjei klV�]
fp�abeTWV�`ah']_|'V�bvw!�OY ['beTWV�]g{g[']_kWj�TWV�{gh'Ypbejgb_[#Tli kWV�TWi j�i YWj_i kWV�]e��be]_h'kWi YWm
j_be]ehdbeV�md�Gw

i iPw�kW]ehv{Uj!Tli j![dytV�]_h'b_i q'VXj_be]_h'beV�md�}['Y#b_TWVXj_be[p^?|}i Y#b_TWVXytV�]_i [pk 1
"
RUTWVXisYWjei klV�]'u

i Y(h+^�[dYpbeV�~pbX['Zxh#TWi b_�AhdYWkW��]eoWY(j_be]_h'b_V�m'�Guv{Ui rsrt^�]_V�h'b_V�h+r ['Ylm 	sj_TW[d]eb � yt[djei �
bei [dY+[dY+beTWVgj_be[p^�|!u�i ZlbeTWVgV�q'V�YpbQi YWZ�[d]e`ahdbei [dY+{Ui r rpTWhvq'Vgh�fWoWr r i j_T 	sfzV�h']_i j_T �
V��zV�^�bU[dY�beTWV�yW]ei ^�V�jeb_[c^�|Lbe]eV�YWkQw

RUTWV�]_V�Z�[']_VGupbeTWV�i YWj_i kWV�]�^�]_V�h'beV�j�TWisj�yt[djei b_i ['Y�i Y�b_TWV�yzV�]_i [pk�fzV�Z�[d]eV�b_TWV�i YWZ\[']_`ah'�
bei [dY+i j�m'i qdV�Y 	siPw VGw�beTWVSytV�]_i [ck 1 � u*h'Ylk+j_i YW^�VSTWVg|pYW[={Uj�beTWVSq=hdr oWVg[dZlbeTWVSi YWZ�[d]e`ahdbei [dYQu
i b�^�rsV�hd]er ��V�`aV�]emdV�j�beTWhdb�TWVa{Ui r rI['YWr ��m'hdi Y�i ZXb_TWVai YWZ\[']_`ah'b_i ['Y�m'V�YWV�]_h'b_V�j�h�TWi m'TlV�]
yW]ei ^�V�beTlh'Y�beTWV�[dYWV�TWV�TWh'j#i YW^�[d]eyt[d]ehdbeV�k�i Y�TWi j#yz[']_beZ�[dr i [�hdYWk�i Y�h�^�V�]_behdi Y�jeV�YWj_V
`a[']_V�q'[dr h'b_i r i bO�+b_TWh'Y�isY�beTWV�ytV�]_i [ck:1Uuvi Y�{UTWi ^�T�TWV�TWh'jXfWoWi r bITli jIyz['j_i bei [dYQwx�OY�['beTlV�]
{X[d]ekWj'utbeTWVai YWj_i kWV�]}{Ui r r�`ahd|'Vah�yl]e[d�Wb}i ZXbeTWVai YWZ�[d]e`�h'beis['Y0i j}j_[�yl]ei ^�VajeV�YWj_i b_i q'Vah'j
be[ahdfWj_[']_f�beTWV�yW]ei ^�V�['j_^�i r r hdbei [dY�b_TWh'bUb_TWV}j_be[p^�|(Tlh'j�jeTW[v{UY�isY�b_TWV}yzV�]ei [pk 1Uw � TWhdb
i j�j_behdbeV�k�hdft[=qdV�`aV�h'YWj}beTWhdb�beTWV�i YWj_i kWV�]�Z\[']_V�^�h'j_b�hdft['olb�beTWV�j_be[p^?|�yW]_i ^�V+kW�pYWhd`ai ^
i Y�beTWV�yzV�]ei [pk 3�i j�beTWhdbUbeTWV�i YWZ\[']_`ah'b_i ['Y�{Sisr rx`a[=qdV�i bU`a[d]eV�beTWhdY�i b�`a[=q'V�k�isY�beTWV
ytV�]_i [ck 1UwI�SoWb�i Y�b_V�]e`aj�['Z�beTWV#j_be[p^�TWh'j_bei ^#`aV�beTl[ckW[dr [dm'��yW]e[dyt[dj_V�kQupi b�`�V�hdYWj�beTWhdb
beTWV�i YWj_i kWV�]X`ahd|'V�jXTWi jXyW]_['�WbXZ�[']_V�^�h'j_bIflh'j_V�k�[dY�beTWV ? hdYWk E�kWV�beV�]_`ai YWV�k�i Y(beTWV�ytV��]ei [pk:1Uuvi Y({UTWi ^�T�TWV�TWh'jg^�]_V�h'b_V�k�TWi jgyt['j_i b_i ['YQwS�![dYWjeV�npoWV�Ypber ��b_TWV�]_i m'TpbXyWhd]ehd`aV�beV�]ej
be[�]eV�yWr is^�hdbeV�beTWVa^�[d]e]_V�^�b�yW]_i ^�Vaj_be[p^?|�kW�cYlh'`ai ^�i Y0beTlVa`a[pkWV�r�hdYWk0b_[�ncolh'Ypbei Z\�¤beTWV
i YWj_i kWV�]e��be]_h'kWi YWm�kWi j_m'[d]emdV�`aV�Ypb�h']_V�beTWV�yWhd]ehd`aV�beV�]ej#beTWhdb�beTlVai Yljei kWV�]#Tp�cyz['b_TWV�jei ��V�j
h'YWk�TWV�YW^�V�i YW^�[d]eyt[d]_h'beV�jSi Y�TWi jSyt[d]eb_Z�[dr i [+j_be]_hdbeV�m'�Gw 	siPw VGwxb_TWV ? hdYWk E¤i Y�beTWV�yzV�]ei [pk1 � w

$¤[d]eV�Z�[d]e`ahdr r �GuzbeTWV�`a[cklV�rIkWV��WYWV�j�h�yW]e[dfWh'fWi r isbO�¤`aV�h'j_oW]_V	� i Y�h�^�[dYcb_i YpoW['oWj
be]_h'kWi YWm#V�^�[dYW['`+�a{Ui beT(h#�WYWi b_V�TW[d]ei ��[dY B�
<1

"
RUTWV�oWYW^�V�]ebehdi YpbO��i Y(beTWisjXV�^�['YW[d`+��i j

^�r h'j_j_i ^�h'r r �(`a[pkWV�r i ��V�k�fp�(ha^�['`�yWr V�beV}yW]_['fWhdfWi r i bO�(j_yWh'^�V �
� 4�� 4��  xhdYWk�i bUkWV�ytV�YWkWj
['Y#b_TWVXq=h'r oWVX[dZGb_TWVXi YWZ�[d]e`ahdbei [dY#beTWVXi YWj_i kWV�]!{g[doWr k#h'yWyl]e[dyW]ei hdbeVGwzRUTWi j�q=hdr oWVXV�q'[dr q'V�j
h'^�^�[d]ekWi YWm�be[�beTWVIh'olm'`aV�YpbeV�k��Wr b_]ehdbei [dY����'> 4�B�
 1��xmdV�YWV�]ehdbeV�k�fp��hU[dYWVIkWi `aV�YWj_i ['YWhdr
m'V�[d`aV�be]eis^}fW]_[={UYWi hdY�`a[dbei [dY � = >  > � ! "$¤[d]eV�[=qdV�]vuGh'j�jeTl[={UY�i Y��Wm'oW]_V Ü
� upV�q'V�]_�Li YWj_i kWV�] 	siPw VGw��OYWj_i kWV�]��%[']��OYWjeiskWV�]�� � u
h'^�^�[d]ekWi YWm�be[�TWi j}^�r ['j_V�YWV�j_j}be[�beTWV�yW]_V�Z�V�]eV�Ypbei hdrQi YWZ\[']_`ah'b_i ['YQul{Ui r r�TWh=q'V�h�kWi �zV�]eV�Ypb
jeb_]ehdbeV�m'�Gu�h'YWk�TWV�YW^�V�h�kWi �zV�]eV�Ypb�yzV�]_i [pk 1 4lj_i YW^�V�i b#{Ui r rIm'i qdV�h�kWis�tV�]eV�Ypb�qvh'r oWV�be[
beTWV�i YWZ\[']_`ah'b_i ['YQwxRUTWi jX{Ui r rli `ayWr ��b_TWh'bXV�qdV�]e��i YWj_i kWV�]X{Ui r rlTWh=qdV�i bejX[={UY�yW]_['fWhdfWi r i bO�

' JO¬�»z® À ¯S³ ­vµA³ ²=¯e°QÐz¸�ÁvÈ ²#Úd¯g´�Ú=È ¯g®�¸�³ ­��=Á=¯e­=¼P¯S¸�­#® À ¯gµ�®�¸�¼ Ñ}Ãv°A³ ¼P¯g²vÖ�­=´�±S³ ¼Pµ�«=³ ®�Ðx³ È ÈWÚd¯g´�®�°A´�²v¯Ú=´�µ�¯P²�±S´�­=³ Ã=Á=È ´�®�³ ¸�­�¼e´�µ�¯�´�­=²�­=¸�®x´�­�³ ­=µ�³ ²v¯P°x®A°�´�²=³ ­=ÄS³ ­�·�¯Pµ�®�³ Ä�´�®A³ ¸�­l¾

� %



`aV�h'j_oW]_V �%hdYWk�beTWV}q=hdr oWV}['Z�beTWV}i YWZ\[']_`ah'b_i ['Y�{Ui r r�V�qd['r qdV}h'^�^�[']_kWi YWmabe[ah�kWi �zV�]eV�Ypb
h'oWmd`aV�YpbeV�k��lr be]ehdbei [dY��

"
RUTWisjU^?TW[di ^�V}Z\[']UbeTWV�yWh']_h'`aV�b_V�]ejUV�j_bei `ahdbei [dY�j_TW[doWr k�hdr r [={

beTWV(`a[pkWV�rIbe[�]_V�yW]eV�j_V�Ypb#beTWV�qvh'r oWV(['ZSbeTlV�i YWZ�[d]e`�h'bei [dY�Z�[']+kWi �tV�]_V�Ypb#i YWj_i kWV�]_j#i Y�h
`a[']_V}]_V�h'r i j_b_i ^}{gh=�Gw
RUTWV�]_V�Z�[']_VGulfp��^�[dYWj_be]eol^�b_i ['YQulb_TWi j}`a[pkWV�rQh'beb_]ei fWolbeV�j�h�TWi mdTWV�]�kWi j_md[']_m'V�`aV�Ypb�be[

beTWVSi YWj_i kWV�]Q{UTW[�TWhdjQbeTWVSftV�beb_V�]Qj_be]ehdbeV�m'�Gw�$¤[d]eVSyW]_V�^�i j_V�r �Gu*beTWVS�Wr be]_h'beis['Y ��� > 4 B�
 1��
m'[=qdV�]eYWisYWm0b_TWV�j_be[p^�|�yW]ei ^�V�kW�cYlh'`ai ^�j�{Ui r r�^�['Ypbei YpoW[doWj_r ��]eV�yW]_V�jeV�Ypb�beTWV�r V�qdV�rUhdYWk
npoWh'r i bO��[dZ�i YWZ\[']_`ah'b_i ['Y)b_TWV�be]ehdkWV�]�TWh'j�yW]_V�qci [doWj_r ��h'^�npoWi ]_V�k�w�RUTWV�`a[']_V�yW]_V�^�i j_V
beTWV�i YWZ�[d]e`ahdbei [dY�beTWV�be]ehdkWV�]�yz['j_j_V�j_j_V�j�b_TWVa`a[d]eV�r i |dV�r �¤TWV�{Ui r rI^?TW[p[djeV�hdY 1�bei `aV
ytV�]_i [ck¤{UTWi ^�T�{Ui r r�h'r r [={ETWi ` be[(i `ayWr V�`aV�Ypb�h'Y¤['yWbeis`ah'r�be]ehdkWi YWm(j_be]_h'beV�md�Gw#��V�YW^�VGu
beTWV��Wr b_]ehdbei ['Y ��� > 4bB�
 1��X{Ui r rtfzV�]eV�"WV�^�beV�k(i YLbeTWV�yWh']_hd`aV�beV�]ejgmd[=q'V�]_YWi YWm#b_TWV�j_be[p^?|
yW]ei ^�V�j_be[p^�TWh'j_beis^�kWi �tV�]_V�Ycb_i h'rIV�npoWhdbei [dY�i Y�b_TWV�r h'b_beV�]#ytV�]_i [ck 3 4tV�YljeoW]_i YWm�`ai YWi `ahdr
q'[dr h'b_i r i bO� 	�iPw VGwx`�h'~pi `ahdr�yt[dbeV�Ypbei h'r�yl]e[dfWh'fWi r isjeb_i ^�kli jemd[']_m'V�`aV�Ypb � be[�b_TWV}be]ehdkWV�]S{UTW[
TWh'j�^�[d`ayWr V�beV�h'Ylk�i `a`aV�kWi hdbeV�h'^�^�V�j_j�be[�yl]eV�Z�V�]_V�Ycb_i h'r�i YWZ\[']_`ahdbei ['YQwE� Y Z�hd^�b�beTWV
ftV�j_b}j_be]_h'beV�md��Z\[']�beTWVa`a[pkWV�r�i j�beTWVa['YWVa{UTWi ^�T0kWV��WYWV�j�beTWVayW]_['fWhdfWi r i bO�¤jeyWhd^�V � � 4
� 4 �� I{Ui beT�r [v{XV�j_b�kW]_i Z�b ? .

Z �� hdYWk�r [={gV�j_b�kWi j_ytV�]_j_i ['Y�]_h'b_V8E
"
RUTWi j}j_['r oWb_i ['YQulfp�

Tp�cyz['b_TWV�jei ��i YWm�beTWhdb}{UTW[pV�qdV�]�i j�^�r ['j_V�]�be[�b_TWVai YWZ�[d]e`�h'bei [dY0j_TW['olr k0TWh=qdVabeTWVa`a[d]eV
yW]e[d�WbehdfWr V�jeb_]ehdbeV�m'�Gugi j�hdfWr V�be[�kWi j_beisYWm'oWi j_T�fzV�bO{gV�V�Y�i YWj_i kWV�]ej�h'Ylk�Z�['rsr [={XV�]_jLrsi |'V
bei yWyzV�j�h'Ylk�[dbeTWV�]UYW[dYW��i YWj_bei beoWb_i ['YWhdr�i Yljei klV�]_j'w
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�XY�beTWV�fWhdjeisjU[dZ�beTWV�hdoWm'`�V�Ypb_V�k��lr be]ehdbei [dY ���'> 4�B�
 1��vuci b�i jUyz['j_j_i fWr V�be[�kWV�beV�]e�
`ai YWV}hdY�['j_^�i r r h'b_i ['Y�fWhdYWk�Z\[']UbeTlV}yW]_i ^�V}[dZ!b_TWV}j_be[p^�|(oWYWkWV�]Ui YpqdV�jeb_i m'hdbei ['Y�wx�OZ�b_TWV�]eV
{XV�]_V�YW[�j_oW^?T0V�q'V�Ypb�[p^�^�oW]_]eV�YW^�VGulbeTWVajeb_[c^�|�yW]_i ^�V�{X[doWr k0V�qd['rsq'V�]_V�`ah'i YWi YlmLi Y0beTWi j
fWh'YWk�wxRUTli jUi jUfzV�^�hdoWj_V}b_TWV}i YWj_i kWV�]Ui YpqdV�j_be`�V�YcbUj_be]_h'b_V�md�(TWhdjUfzV�V�Y�kWV��WYWV�k�h'^�^�[d]ekW�
i YWm�be[�b_TWV�q=hdr oWV(['ZSbeTWV(i YWZ�[d]e`�h'bei [dYQu�be[�isbej#yW]_i ^�V�j_V�YWj_i bei qpi bO��hdYWkQu�{UTWhdb#i j#`a[d]eV
be[�beTWV�Z�hd^�b}b_TWh'b�beTWV�i YWZ�[d]e`ahdbei [dY0i j#YW['b�h=q=hdi r h'flr Vabe[�[dbeTWV�]�i Ypq'V�j_be[d]ej'w#RUTWV�]_V�Z�[d]eV
beTWV#yW]_i ^�V�kl�cYWhd`ai ^#i YW^�[d]eyz[']_h'beV�k�i Y�b_TWV#i YWj_i kWV�]�yz[']_beZ�[dr i [�kWV��WYWV�j�beTWV#Z\oWbeoW]_V#yW]ei ^�V
V�q'[dr oWbei [dY�[dZ�beTWV�j_be[p^?|Li Z�beTWV�i YWZ�[d]e`�h'bei [dY�TWh'k�YWV�qdV�]�V�~pi j_beV�k�	s�WmdoW]_V Ü ��� w
RUTWVakWi �tV�]_V�YW^�V�ftV�bO{gV�V�Y�beTlV�h'^�b_oWh'r�jeb_[c^�|�yW]_i ^�V�hdZ�beV�]}beTlV�i YWj_i kWV�]}i YWZ�[d]e`�h'bei [dY

i jakli je^�r [dj_oW]eV�k)be[�beTWV�`ahd]e|dV�b
	siPw VGw�beTWV�ytV�]_i [pk 3 � hdYWk)beTWV�fWhdYWk){Ui r rUbeTWV�]_V�Z�[d]eV
]eV�yW]_V�jeV�YpbQbeTlVgq=hdr oWVS['ZtbeTWVSi YWZ�[d]e`ahdbei [dY�beTWhdbQbeTWVSi YWj_i kWV�]Qbe]_h'kWV�]�{X[doWr k�h'yWyl]e[dyW]ei hdbeVGu
iPw VGw!beTWV�kWi m'[d]emdV�`aV�Ypb�	s�Wm'ol]eV Ü �?� Ü�%�� w

$¤[d]eV�[=qdV�]vudhdjSV�~cyWrsh'i YWV�k�ftV�Z�[d]eVGudV�h'^�TLi Yljei kWV�]STWhdjSh�kWi �tV�]_V�Ypbgi YpqdV�j_be`�V�YcbSj_be]_h'be�
V�m'�GuWhd^�^�[']_kWi YWmLbe[LTli j�|pYW[={Ur V�kWmdV+[dZIbeTWV+Z\]ehdoWkW['rsV�Ypb�i YWZ\[']_`ah'b_i ['YQulh'YWk�beTWV�]_V�Z�[d]eV+h
kWi �tV�]_V�Ycb+j_be[p^�|0yW]_i ^�V([dj_^�isr r h'bei [dY�fWh'YWk�hdYWk�V�q'V�YpbeoWhdr r �0h¤kWis�tV�]eV�Ypb+kWi j_m'[d]emdV�`aV�Ypbvw
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RUTWV�kli jemd[']_m'V�`aV�YpbgZ\[']g�OYljei kWV�]S�Ci jgj_TW[={UYLi YL�WmdoW]eV Ü �S{UTWi r V�beTWV�q=hdr oWV�Z\[']S�OYWjei klV�]
��i j�jeTl[={UY�i Y��WmdoW]_V Ü�% w
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�OY�[dytV�]ehdbei qdV}b_V�]_`ajUb_TWV}`�[cklV�rxkWV�qdV�r ['yWj�i Y�b_TWV}Z\['r r [v{SisYWmaj_beh'mdV�jv£
Ü w � V�beV�]_`ai YWhdbei ['Y�[dZ�beTWV�ytV�]ei [pkWj���h'Ylk���w
�dw <�V�]_i �W^�h'b_i ['Yab_TWh'b�b_TWV�]eVUhd]eVUYW[�jeb_]eoW^�beoW]_hdrWV�qdV�YpbejIi YabeTWV�j_VUytV�]ei [pkWjIbeTWhdb�`a[vq'V

beTWV�{UTW['r V�`ahd]e|dV�bUTpoWmdV�r �Gw � �
� w��OYWkWisqci kWolh'bei [dY)['Z�beTWV�yW]e[dfWh'fli r i bO��j_yWhd^�V��! #"�$%"'&)(�{UTWi ^�T)]eV�yW]_V�j_V�Ypbej�beTWV

jeb_]ehdbeV�m'�L['Z�b_TWV}i Yljei kWV�]�i Y�b_TWV}yzV�]ei [pk*�Uw �89 w
� wS�OYWkWi qpi kWoWhdbei [dY¤['ZIh'Y¤[dj_^�i rsr h'bei [dY¤fWhdYWk¤Z�[d]�b_TWV+yW]ei ^�V�j�['ZIbeTWV+j_be[p^�|�[df � V�^�b�[dZ

jeb_oWkW��i Y0V�q'V�]_�,+.-0/+kWh=��[dZIb_TWV�yzV�]_i [pk1�.fc�¤h'j_j_oW`ai YWm�beTWhdb}beTWV�j_be[p^�|�{Ui r r�V�q'[dr q'V
h'^�^�[d]ekWi YWm�b_[�beTWV�hdoWm'`�V�Ypb_V�k��Wr be]_h'b_i ['Y324$ - "5+�67��8�mdV�YlV�]_h'b_V�k�fp�Lb_TWV�[dYWV�kWi `aV�YW�jeis['YWhdr�mdV�['`aV�b_]ei ^�fW]e[v{SYli h'Y�`a[dbei ['Y9�!: - ( - ;=< i kWV�Ypbei �WV�k�i Y�beTWV}yl]eV�qpi ['oWj�yt[di Ypbv£> :@?-1ACB :@?D	E5F�GIH "J:@?D	E�F	K LNM B O M{UTWV�]_V

P)Q5R ATS�U'V W�X +ZY []\_^ W` +
P)aJb ATS \ U V W X +�Y [,\ ^ W` +
: D i jUb_TWV}yW]_i ^�V}[dZ�beTWV�j_be[p^?| � 7 �
Udc i j�beTWV4q=hdr oWV�['Z�b_TWV}yW]_['fWhdfWi r i bO�LkWV�YWjeisbO�(Z�oWYl^�b_i ['Y�[dZ�haj_beh'YWklh']_k�YW[d]e`�h'r]_h'YWkl['` q=hd]ei hdfWr VG��fp�(�W~pi YWmfeUuc{XV�i kWV�Ycb_i Z��LbeTWV�yW]e[dfWh'fWi r isbO�(beTWhdbUbeTWV

'1: ¬�­#® À ¯eµA¯g¼P´�µA¯eµ�«*µ�¸�±S¯XÃv°A¯PÈ ³ ±g³ ­=´�°AÖ�´�­=´�È Ö�µ�¯Pµ À ´?·�¯g®A¸�Úd¯X²=¯e·�¯PÈ ¸�Ã'¯e²�³ ­�¸�°�²=¯P°Q®�¸ 6�Á=´�­�®A³ » Ö�® À ¯¯ *'¯e¼P®Aµt¸�»d® À ¯eµA¯x¯eÂ�¸�Ä�¯P­=¸�Ávµl¯e·�¯P­�®�µl´�­=²S®A¸�®�°AÖX®�¸�Ã=Á=°�Ä�¯x® À ¯xµ�®A¸�¼OÑXÃ=°A³ ¼P¯x®�°A¯e­=²SÁ=­=²=¯e°l³ ­�·�¯Pµ�®�³ Ä�´�®A³ ¸�­l¾Ï�È ® À ¸�Á=Ä À ³ ® À ´�µS®�¸+Ú'¯�¼P¸�­=µ�³ ²=¯P°�¯P²(® À ´�®S³ »�® À ¯�µA®�¸�¼OÑ�Ã=°�³ ¼e¯�®A°�¯P­=²(³ µU²=°A´�±g´�®A³ ¼P´�È È Ö�¼ À ´�­=Ä�¯P²(Ú�Öµ�®A°AÁv¼P®AÁv°A´�Èt¯P·�¯e­�®Aµ�«v³ ®�³ µ�°�¯P´�µ�¸�­=´�Ú=È ¯S®A¸ À Ö�Ã'¸�® À ¯eµ�³ Òe¯g® À ´�®�® À ¯S³ ­=µ�³ ²=¯e°�µ�®A°�´�®A¯eÄ�Ö�³ µIÄ�¸�³ ­=Ä�®�¸�Úv°A¯P´�Ñ²=¸_Ðx­l¾
( H ¿xÀ ¯�®A³ ±S¯Q°�¯P» ¯P°�¯P­=¼e¯Q» ¸�°x® À ¯�¼P¸�±SÃ=Áv®A´�®�³ ¸�­�Ðx³ È ÈcÚ'¯�²=´�³ È Öv¾
(e¥�¬�­a´�µA®�´�­=²v´�°A²a³ ­=µ�³ ²=¯e°A¹s®A°�´�²=³ ­=Ä�µ�¼ À ¯e±g¯v«d® À ³ µX¼P¸�³ ­=¼e³ ²=¯eµXÐx³ ® À ® À ¯�È ´�µ�®X²=´_Ö+Ú'¯e» ¸�°�¯�® À ¯�¯e·�¯P­*®³ ­v» ¸�°�±S´�®A³ ¸�­l¾
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j_behdYWkWhd]ek�YW[']_`ahdr�]'w q!w
	�{Ui r rxr i V}fzV�bO{XV�V�Y�beTWV�i YpbeV�]eqvh'r B \ U V W " U V W M "diPw VGw� �4\ U V W
����� U V W ( A e��d�OY�[dbeTWV�]U{g[d]ekWj'ucbeTWV�kWV��WYWi bei [dY�[dZ e�kWV�b_V�]e`ai YWV�jb_TWV}yzV�]e^�V�Ypbeh'mdV}[dZ�yW]_i ^�V}V�qd['r oWbeis['Y�j_^�V�YWhd]ei [djUi Yl^�rsoWkWV�k�i Y�b_TWV}yW]_i ^�V}fWhdYWkQw
�t[']Ui YWj_behdYW^�VGu e A�� � ���.`aV�h'YljUbeTWhdbUbeTWV�fWh'YWk�{Ui r rxi YW^�r oWkWV�beTWV � �dw � '
[dZ�h'r rxbeTWV�yt[dj_jei flr V}yW]_i ^�V}j_^�V�YWh']_i [dj�	s�WmdoW]eV Ü � � w

RUTWV�fWh'Ylk�klV�b_V�]e`ai YWhdbei [dY�V�`�V�]_m'V�j�Z�]_['` beTWV�Z�[dr r [={Ui YWmaTp�pyt[dbeTWV�j_V�j � � £
iPw : - A :���� E j���� �

WW o"! - � �$#&% ^ !('�) � '+* #
i iPw�, -�. ). *�/10 []\ ^ W2 �!+ \43 (4" S �!+ \43 (
i i iPw � :�� E65�7 8 � : - � :�� E65:9�; A e � ��S��jeV�beb_i YWm43(V�npoWhdrIbe[ � uzi Y�b_TWVabeTl]eV�Va^�[dYWj_i kWV�]ehdbei [dYWj�mdi q'V�Y�h'fz[=q'VGuzb_TWVafWhdYWk

Z�[d]UbeTWV�m'V�YWV�]_i ^}kWhv�7+�6]��ftV�^�['`�V�j�beTWV�i YpbeV�]eqvh'rxV�~cyl]eV�j_jeV�k�i Y � � �Pw
�dw <IV�]ei Z��pi YWm�{UTlV�b_TWV�]}yW]ei ^�V�j}isY�beTlV�ytV�]_i [pk1�Cr isV�{Ui beTWi Y0beTWVa['j_^�i r r hdbei [dY�fWhdYWk

[']UYl['bvw
% w � V�beV�]_`ai YWhdbei ['Y�[dZ�beTWV���fWYW[d]e`ahdr ��V�b_oW]eY�hdjv£
<+=?>-TA : >D �A@ ��B�C�D E "F3 aFG b : >- \*: >D	E65:9�; �H3 aIG b : >- \*: >D	EJ5�7 8 �

�IB�K - : >- \*: >D�E65�9$; " : >- \*: >D	E65:7 8{UTWV�]_V�beTWVL3 aIG b Z�oWYW^�bei [dY�mdi q'V�jXfWh'^�| Ü 	s� Ü�� i Zzi bejX^�[dYcb_V�YpbXi jIyz['j_i bei qdV 	sYWV�m'hdbei qdV � w
�dw � V�beV�]_`ai YWh'b_i ['Y�['Z�kWi j_md[']_m'V�`aV�YpbUh'jUb_TWV}npoWh'Ypb_i bO�(i Ypq'[dr q'V�k�V�q'V�]_�(kWh=�([dZ�beTWV

ytV�]_i [ck,��i Y�beTWVSi YWj_i kWV�]Qbe]_h'kWi YWm}`+oWr bei yWr i V�k�fp�#i bejQ^�[d]e]_V�jeyz['YWklV�YpbQhdfWYW[d]e`ahdrG]eV�beoW]_YQw
MONPM"N&QSR T6U�V�W6X6V:Y�Z[V]\"U_^a`�b�Z6T6UdcO`"Z�UeY�Z6f V:ghcji�`�k]V:kjf&gPf&^lZ6fPmnWjf&^l\"`�i�\OUeo�U_YpZ

mq`roscjt6Z�VOZ6f `rY
�IY#beTWVXfWh'j_i j�['ZGbeTWVX`aV�beTW[pkW[dr ['mdi ^�h'rc^�['YWj_i kWV�]_h'beis['YWj!V�~pyWr hdi YWV�k#h'YWk#['ZGb_TWVIhdYWh'r �

�pjei j�[dZgbeTWVa`�[ckWV�rIZ�oWYWkWhd`aV�Ypbehdr�^�TWh']_h'^�beV�]_i j_bei ^�j'utbeTlV�]_VaZ\['r r [={Uj�b_TWVa]_V�^�hdyWi beoWrsh'bei [dY
['Z�b_TWV}hdkWq=hdYcb_h'mdV�j�['�zV�]eV�k�fp�(beTlV}yW]_['fWhdfWi r i j_bei ^�h'yWyW]_[dh'^�T�hdkW['ylbeV�k�fc���U�I�(�W�I�+£

( 'OÏ¤¼P¸�±SÃ=°A¯ À ¯P­=µ�³ ·�¯�¯PÂ�´�±S³ ­=´�®A³ ¸�­�¸�»G® À ¯ À Ö�Ã'¸�® À ¯Pµ�¯eµx³ µxµ À ¸_Ðx­�³ ­�´�ÃvÃ'¯P­=²v³ Â�ªg¾
( (OÏ�µ�±S¯P­*®A³ ¸�­=¯P²�Úd¯P» ¸�°A¯v«?® À ¯Q¼ À ¸�³ ¼e¯Q¸�»Ju�²v¯P®A¯e°A±S³ ­=¯Pµ À ¸_Ð�±S´�­�ÖUÃv°A³ ¼P¯Q¯e·�¸�È Á=®A³ ¸�­�µ�¼P¯e­=´�°�³ ¸�µ�Ðx³ È ÈÚ'¯�³ ­v¼PÈ Á=²=¯P²�´�®x® À ¯�Ä�¯P­v¯P°A³ ¼�®A³ ±S¯rvt³ ­�® À ¯�Ãv°A³ ¼P¯�¸�µ�¼P³ È È ´�®�³ ¸�­�Úv´�­=²+w �x_yz ¾

���



Ü w�beTWV¤kWV��WYWi bei [dY�['Z}b_TWV�yWhd]ehd`aV�beV�]_j(i jLV�~cb_]eV�`aV�r �)]eV�hdr i jeb_i ^�hdYWk�kWi �a^�oWr b(be[
fW]eV�hd|LkW[v{UYQupj_i YW^�V�i b�]_V�yW]eV�j_V�Ypbej�beTWV#i YWjeiskWV�]e��be]ehdkWi YWm(jeb_]ehdbeV�m'��['Y�beTlV�j_be[p^�|LoWYWklV�]
i Ypq'V�j_bei mdh'bei [dY�^�h']_]ei V�k�['oWbUi Y�beTlV}yzV�]_i [pk*�U�

�dw+i b#h'r r [={Uj#beTWV�kWV�b_V�]_`ai YWhdbei [dY�['Zghdr rIbeTWV�yz['j_j_i fWr V�yWh'beTlj�[dZgbeTWV�j_be[p^�|¤oWYWklV�]
i Ypq'V�j_bei mdh'bei [dY�oWYWkWV�]UhayW]_V�kWi ^�bei qdV}kW�pYWhd`ai ^�r ['mdi ^G�

� wIi b�^�hdYWYW['b�ftV#i Ypq=hdr i kWh'b_V�k¤fc��b_TWV#Z�hd^�b�beTWhdb�beTWV#^�[d`ayWh'Yp��TWhdj�ftV�V�Y�]eV�^�V�Ypber �
npoW['beV�kQuxjei YW^�V(i ZSbeTWV(i YWjeiskWV�]#^�hdY�be]ehdkWV�b_TWV�j_be[p^�|!u�beTWV�yl]e[p^�V�kWoW]eV(^�h'Y�]eV�b_oW]eYQu�fp�
`aV�h'YWjX['Z�beTWV�yWh']_h'`aV�b_V�]ej_�AV�j_bei `�h'bei [dY�yW]e[p^�V�kWoW]_VGu=h#kWi jemd[']_m'V�`�V�YpbI^�[d`ayWoWbehdbei [dY�Z�[']
TWi `��

� wxi bSkW[pV�jSYl['bS]eV�npoWi ]_V�h�]_V�m']_V�jej_[d]Sj_i YW^�V�beTWV}j_be[p^?|(yWh'b_TLZ\[']_V�^�h'j_bSkWV�ytV�YWkWjU['YWr �
['YLb_TWV�yl]ei ^�V�jS['Zxb_TWV�j_be[p^�|�oWYWkWV�]gi YpqdV�j_beism'hdbei ['YLi Yl^�[d]eyz[']_h'b_V�kLi YLbeTWV�i YWj_i kWV�]gbe]_h'klV�]
yt[d]ebeZ\['r i [��

�dwxi bgkW[pV�jSYW['bg]_V�ncoli ]eV�beTWV�kWV��WYWi beis['YL['Z!bei `aV�TW[']_i ��['YWjSr [dYWm'V�]gb_TWh'Y Ü �SkWh=�pjSZ�[']
V�jeb_i `ah'b_i YWmabeTWV�yWhd]ehd`aV�beV�]ej�be[afzV}V�`�yWr [=�'V�k�i Y�beTWV�hdYWh'r �pj_i j'� � � beTWV�]_V�Z\[']_VGudisbUi jUYW[db
h'�zV�^�b_V�k(fc�abeTWV�j_be[p^?|ar i npoWi kWi bO�Gu'fc�abeTWV�kWi j_^�['Ypbei YpoWi bO�a[dZ�beTWV�bei `aV�j_V�]ei V�j'uvhdYWk(['beTlV�]
bO�pyWi ^�h'rxi j_jeoWV�j�['Z�V�^�[dYW['`aV�b_]ei ^�h'rxyW]_[p^�V�kWol]eV�j'�

% w�beTWhdYW|pj�be[�beTWV�yWh']_h'`�V�b_V�]ej_��V�j_beis`ah'beis['Y�yW]e[p^�V�kWoW]eVGu�i b�['�tV�]_j�h�j_[']_b+[dZ�^�olje�
be[d`ai ��V�k+`aV�beTW[pkW['r [dm'��Z\[']�b_TWVgjei Ylm'r Vgj_oWf � V�^�b�oWYWkWV�]Qi YcqdV�j_bei m'hdbei [dYQu�j_i YW^�VgbeTWVg`a[pkWV�rPu
fp�}^�[dYWjeb_]eoW^�bei [dYQu�fzV�TWh=q'V�jQkWi �tV�]_V�Ypber �}hd^�^�[']_kWi YWm�b_[�beTWVgj_i YWm'r Vgi YWj_i kWV�]_�Abe]_h'kli YWm�j_be]_h'be�
V�m'�!�=`a[d]eV�[=qdV�]vu*fp�#hdjej_oW`ai YWm}beTWhdbQb_TWVSi YWj_i kWV�]Q{UTW[}i j�^�r ['j_V�]Qb_[�b_TWVSi YWZ�[d]e`ahdbei [dY�{Ui r r
TWh=qdV�beTlV�`a[d]eV}yW]_['�WbehdfWr V}be]ehdkWi YWm�j_be]_hdbeV�m'�Gudi bSmdi q'V�jShaTWi m'TWV�]UkWi jemd[']_m'V�`�V�YpbSb_[�beTWV
jeolf � V�^�b_j}{UTW[Lhd]eV�^�r [djeV�]}be[�beTWV�yW]_V�Z�V�]eV�Ypbei hdrQi YWZ\[']_`ah'b_i ['Y�hdYWk�beTWV�]_V�Z�[d]eV�i b}i j�hdfWr V
be[akWi j_bei Ylm'oWi j_T�ftV�bO{gV�V�Y�i YWj_i kWV�]_jUhdYWk�Z\['r r [v{XV�]_j�	siPw VGw!b_i yWytV�jUhdYWk�['b_TWV�]Ui YWj_i kWV�]ej � �

�dwXb_TWV#^�[d`ayWoWbehdbei [dY�[dZ�beTWV#kli jemd[']_m'V�`aV�Ypb�i j�`a[d]eV+^�['YWj_V�]_q=h'b_i q'V+jei YW^�VGuGi YWj_beV�hdk
['Z!oljei Ylm�beTWV}^�oW`+oWr hdbei q'V}hdfWYW[']_`ahdr�]eV�beoW]_YQudi bSi jUkWV�beV�]_`ai YWV�k�fp��kli ]eV�^�ber �(`+oWr bei yWrs�c�
i YWm�beTWVa��flYW[']_`ah'rI]eV�beoW]_Y0[dZgbeTWV +.-0/+klh=�¤['ZgbeTWVayzV�]ei [pk �Cfp�¤b_TWVa^�[']_]eV�j_yt[dYWkWV�Ypb
npoWh'Ypbei bO��[dZgj_be[p^?|pj#i Ypq'[dr q'V�k�i Y�b_TWV�i YWj_i kWV�]�be]_h'kWisYWmz�xfp�¤kl['i YWm�je[�beTWV�`a[pkWV�rIhdr je[
^�['YWj_i kWV�]_jUbeTWV�h'fli r i bO�([dZ�beTWV�jeb_[c^�|(b_[ah'flje[d]ef�beTWV�i YWZ\[']_`ah'b_i ['YQ�

��w�i b�^�[d`ayWr i V�j�{Ui b_TabeTWVUYW[']_`ahdrGkWisjeb_]ei fWoWb_i ['YayW]_['yzV�]ebO�+['Ztb_TWVSr [dm'hd]ei b_TW`ai ^Uj_be[p^?|
]eV�beol]eYWj'�

� wxbeTWV�jeb_[p^?TWhdjeb_i ^�yW]_[p^�V�j_jgV�`ayWr [v�'V�kLftV�YWV��WbejgZ\]e[d` b_TWV*$¤hd]e|d[=qayW]_['yzV�]ebO�GwxRUTWi j
yW]e[dytV�]_bO�0`ah'|dV�j+beTWV(`a[pkWV�rgh'fWj_['r olbeV�r �0^�['TWV�]_V�Ycb+{Ui beT�beTWV({gV�h'|0Z\[']_` [dZS`ahd]e|dV�b
V��a^�i V�YW^��x�

Ü�� w!�WYWhdr r �GucZ�]_['` h'Y�[dytV�]ehdbei qdV}yz['i YpbU[dZ�qci V�{�£
h�w!i bUi jUha`�[']_V}i YpbeoWi b_i q'V�h'yWyl]e[dh'^�TQudj_i YW^�V�i bU{X[d]e|pj�kWi ]eV�^�ber �L['Y�yW]_i ^�V�jUhdYWk�Yl['b
['Y�]eV�b_oW]eYQ�c`a[d]eV�[=qdV�]UbeTWV�]eV�qdV�]ej_i fWi r i bO�LftV�bO{gV�V�Y�beTWV�j_V�bO{X[anpoWhdYpbei behdbei qdV}`aV�hd�
jeoW]_V�jUi j�jeb_]ehdi m'TpbeZ\[']_{Xhd]ek�be[�^�['`ayWoWb_VG�
fQw!i bUi j�haZ�hdj_beV�]Uh'Ylk�V�hdjei V�]�yW]e[p^�V�kWoW]eVGuci Y�beV�]_`ajU[dZ�i `ayWr V�`aV�Ypbehdbei ['Y�udb_TWh'Y�beTWV
yt[dbeV�Ycb_i h'rxV�^�['YW[d`aV�be]_i ^}kli jemd[']_m'V�`aV�YpbU^�['`�yWoWbehdbei ['Y�udj_i YW^�V�i bU^�h'Y�j_|ci y�hdr r�b_TWV
i j_j_oWV�jU]_V�r h'beV�k�be[�beTWV�jeb_h'bei j_bei ^�hdrx]e[dfWoWj_beYWV�j_jUbeV�j_bej'w

( 	 Ï�µ�Ðz¯ À ´_·�¯Q¯PÂ*Ã=´�³ ­=¯P²�Ú'¯e» ¸�°A¯v«?Á=µ�Á=´�È È ÖU® À ¯Q³ ­=µ�³ ²v¯P°�®�°A´�²=³ ­vÄgµ�®A°�´�®A¯eÄ�ÖU²=¸*¯Pµx­=¸�®xÈ ´�µ�®�±S¸�°�¯Q® À ´�­9�¹ + 9S²=´_Ö�µ�¾
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RUTWV(npoWh'Ypb_i beh'b_i q'VL`aV�beTW[pkW['r [dm'i V�j�]eV�r h'b_V�k�be[¤b_TWV(h'Ylh'r �pj_i j+['ZUi YWj_i kWV�]+be]_h'kWi YWm
h']_V�oWj_V�k�i Y�[d]ekWV�]abe[0kWV�beV�^�b�b_TWV�yWTWV�YW['`�V�Yl['Y�hdYWk�^�hdr ^�oWr h'b_V�beTWV�kWi j_m'[d]emdV�`aV�Ypbvu
{UTWi ^?T0i j�beTWVaoWYWkWoWVaV�YW]_i ^?TW`aV�Ypb}mdh'i YWV�k0fp�¤beTWVai YWj_i kWV�]}beTW]_['oWmdT0beTWVaV�~pyWr ['i b_h'bei [dY
['Z�b_TWV}yW]_V�Z�V�]eV�Ypbeish'rxi YWZ�[d]e`ahdbei [dYQw
RUTWVXkWV�b_V�^�b_i ['Y#yWTlh'j_VX['ZWbeTWVXi YWj_i kWV�]�h'�tV�^�b_j!b_TWVXr V�q'V�rc[dZGj_V�YWjeisbei qpi bO�}i Y#beTWVX`ahd]e|dV�b

h'YWhdr �pjeisjQ^�h']_]ei V�k�['oWbQfp��b_TWVgj_oWyzV�]_qpi j_[']'u�b_TWh'bQi jQb_TWVghd`a['olYcbQ[dZljei mdYWhdr jQbe[�yWoWbQoWYWklV�]
je^�]_oWbei Yp�Gw
RUTWVSV�q=hdr oWhdbei ['Ya['ZtbeTWVSkWi j_m'[d]emdV�`aV�YpbQhd�tV�^�bej'u*i Y�hdr rGbeTWVSrsV�mdh'rWje�pj_beV�`aj�yWoWYWi j_TWi YWm

beTWVS^�]_i `aVS[dZti YWjeiskWV�]Qb_]ehdkWi YWmzu=beTWVUjehdYW^�bei [dY�i `ayz['j_V�kah'mdh'i YWj_b�beTWVSi YWj_i kWV�]�hdYWk�i YabeTWi j
jeV�YWj_V�i b�^�hdY�ftV�^�[dYWj_i kWV�]eV�k�h'j}beTWV�r i YW|pi YWmLyt[di Ypb�ftV�bO{XV�V�Y�beTWV��WYWh'Yl^�i h'rQh'YWk�r V�m'hdr
h'j_ytV�^�bej'w
RUTWV�]_V�Z�[']_VGuxbeTWV(j_oWytV�]_qcisje[d]ej+V�~pytV�YWk�h¤m']_V�h'b+kWV�h'rX[dZSV��z[']_b#i Y�b_TWV(h'beb_V�`ayWb#be[

kWV��WYWV�hdY)hd^�^�oW]ehdbeV�V�j_bei `�h'beV�['Z�beTWV�q=h'r olV�['Z�beTlV�i YWZ�[d]e`�h'bei [dY�V�~pyWr [di beV�k�fc��beTWV
i YWj_i kWV�]vw
RUTWi j�yWhdytV�]}yW]_V�j_V�Ypb_j}beTlV�kWis�tV�]eV�Ypb}`aV�b_TW[ckl['r [dm'i V�j�kWV�q'V�r [dytV�k0i Y0beTWi j��WV�r kQw��OY

yWh']_bei ^�oWr hd]vuWi b�j_TW[={Uj�b_TWh'b�beTWV+b_]ehdkWi bei [dYWh'rQ`aV�beTW[pk�{UTWi ^?T�^�['`ayWolbeV�j�beTWV�kWi jemd[']_m'V��
`aV�Ypb�hdj�beTlV#yW]_['�Wb�mdh'i YWV�k¤fp��beTWV+i YWj_i kWV�]�kW[pV�j�YW[db�{g[']_|!uGh'j�beTWV#isYWjei klV�]�j_b_]ehdbeV�m'�
i jUTWhd]ek�be[�]eV�kWoW^�V�be[ahaj_i `ayWr V�j_^?TWV�`aVGw
RUTWV�]_V�Z�[']_VGutbeTWVaV�^�['YW[d`aV�be]_i ^�yl]e[p^�V�kWoW]eVakWV�qdV�rs['ytV�k0fp�¤beTWV��*�}��]_V�yW]eV�j_V�Ypbej}hdY

i YWYW[=q=hdbei qdV�h'YWk(j_oW^�^�V�j_jei qdV�h'b_beV�`ayWbXb_[#yW]_[pkWoW^�V�h'Y([df � V�^�bei q'V�`aV�hdj_oW]eV�[dZ�beTWV�q=hdr oWV
['Z�beTWV�i YWZ�[d]e`�h'bei [dYQw!�OY�yWh']_bei ^�oWr hd]vucbeTWV}ylh'ytV�]Uj_TW[={Uj�TW[={ b_TWi jU`aV�beTl[ckW[dr [dm'�(^�[doWr k
ftV��Wbeb_V�k)be[�beTWV�kWi �zV�]_V�YpbaZ�V�hdbeoW]_V�j�[dZ�V�hd^?T)�WYlh'YW^�i hdrU`ah']_|'V�b'uQfp��kWV�q'V�r [dyWi YWm0hdY
h'kWhdyWbehdbei [dYLZ\[']UbeTWV}� b_h'r i hdY�['YWVGw!�ObSkWV�`a[dYWjeb_]ehdbeV�jSb_TWh'bSbeTlV�yz['beV�Ypbei hdr ��V�^�[dYW[d`aV�be]ei ^��
kWi j_m'[d]emdV�`aV�Ycb}^�[d`ayWoWb_h'bei [dY�TWh'j}oWyWmd]ehdkWV�k�beTWV�yW]_[c^�V�kWoW]_V�]eV�r hdbei YWmLb_[LbeTWV�V�q=hdr oWh'�
bei [dY¤[dZIbeTWV+yl]e[d�Wb�mdh'isYWV�k¤fp��b_TWV+i YWj_i kWV�]_jvulfWoWb�i b�jeb_i r r�TWhdj�j_['`�V+j_be]_oW^�beoW]ehdr�{gV�hd|c�
YWV�jej_V�j�j_oW^�T�hdj�beTWVUYWV�V�k�[dZth}r ['YWm}beis`aVSj_V�]ei V�j�kWhdbeh}j_V�b�h'YWka['Zth}j_behdbei j_bei ^�h'r r �+]e[dfWoWj_b
]eV�md]eV�j_j_[']'w $¤[']_V�[=q'V�]'u'i bgTWhdjgftV�V�YLkWV�`a[dYWj_be]ehdbeV�kLbeTWhdbgbeTWV�j_V�i j_j_oWV�jg^�hdY(^�[d`ayWr V�beV�r �
i Ypq=h'r i klh'beV�beTWV�{X[d]e|pi YWm�['Z�beTlV}yW]_[p^�V�kWol]eVGw
RUTWi j�{X[d]_|LyW]_V�jeV�Ypbej�h�YWV�{.h'yWyW]_['hd^?T�Z\[']�b_TWV�hdYWhdr �cj_i j�['ZQi YWj_i kWV�]_�Ab_]ehdkWi YWm�^�hdjeV�j

h'YWk�b_TWV+^�[d`ayWoWbehdbei [dY�['ZIb_TWV�kWi jemd[']_m'V�`�V�Ypb 	�kWi �tV�]_V�Ypb�Z\]e[d`
beTWV�be]_h'kWi b_i ['YWhdrQV�q'V�Ypb
jeb_oWkWi V�j�`�V�b_TW[pkWj � w¤�Ob�oWj_V�j�yW]_['fWhdfWi r i j_bei ^�yW]e[p^�V�kWoW]_V�j�hdYWk�h'r r [={UjabeTWV�h'YWhdr �pj_i j�[dZ
beTWV�j_TWi Z\bejgi Y(yW]_i ^�V�[dZ�b_TWV�j_V�^�oW]_i bei V�jgi YLbeTWV��WYlh'YW^�i hdrt`ahd]e|dV�bejgfWh'j_V�kL['Y(b_TWV�^�oW]_]eV�Ypb
jeb_[p^?|ayW]ei ^�V�h'YWk([dY�hdY�hdYWhdr �cj_i jg['Z�hdr rlb_TWV�Z\oWbeoW]_V�j_^�V�YWh']_i ['j'uvmdi qpi YWm#beTWV�` h#j_oWi behdfWr V
yW]e[dfWh'fli r i bO��`aV�hdjeol]eVGw}�loW]_beTWV�]_`a[']_VGulb_TWV�oWj_Va['ZXb_TWV�j_be[p^�|�yW]_i ^�V�j�i YW^�[']_yt[d]ehdbeV�k0i Y
beTWV�i Yljei kWV�]_��be]ehdkWi YWm�j_be]_h'beV�md��be[�kWV�beV�]_`ai YWV�b_TWV�q=hdr oWV�[dZ�b_TWV�yWhd]ehd`aV�beV�]ej([dZ}beTWV
`a[pkWV�r!i `�yWr i V�j�beTWhdb�beTWV+yW]e[p^�V�kWoW]_V#^�h'Y¤hdyWyWr ��b_[(h'r r�i YWj_i kWV�]e��be]_h'kWi YWmLje^�TWV�`aV�j�hdYWk
i bUi jUoWYWr is|'V�r �(b_[afW]_V�hd|(kl[={UY�Z\]e[d` haj_beh'b_i jeb_i ^�h'rxyt[di YpbU['Z�qpi V�{�w
RUTWVLyz['beV�Ypbei hdr ��yW]e[dfWh'fli r i jeb_i ^��AkWisjemd[']_m'V�`aV�Ypb+^�[d`ayWoWbehdbei [dY�yW]_[=qpi kWV�j+h�j_['r oWb_i ['YWj

Z�[d]abeTWV�yW]e[dfWr V�`ajahd�tV�^�bei Ylm0beTWV�be]ehdkWi bei [dYWhdrSV�qdV�Ypb_�Aj_beoWkWisV�j�`aV�beTW[pkW[dr ['md�GuQjeoW^�T)h'j
beTWV�i YWkWi qpi kWoWhdbei [dY�['Z�b_TWV�`ah']_|'V�bUyl]e[=~p�Lyt[d]ebeZ\['r i [�ucbeTWV�YWV�V�k�Z�[d]Uh�r ['YWm�bei `aV�j_V�]ei V�j
kWh'b_h�j_V�bvu*beTlVgb_V�`ayt[d]ehdrGj_beh'fWi rsi bO��[dZlbeTlVg]_V�m']_V�j_jei [dY�yWhd]ehd`aV�beV�]ej�h'Ylk�beTWVS^�['YWj_i j_beV�YW^��
['Z�b_TWV�rsi YWV�h']_i bO��hdYWk)kWV�beV�]e`�i YWi j_bei ^�]eV�r h'b_i ['Y)hd`a['YWm�beTWV�q=hd]ei hdfWr V�ja[dZ�beTWV�`a[pkWV�rPw
$¤[']_V�[=q'V�]'u*isbQi jIh'fWr VUbe[}i kWV�Ypbei Z\�#h}j_ytV�^�i �W^UkWi j_m'[d]emdV�`aV�Ycb�Z\[']�V�hd^?Tai YWj_i kWV�]�h'^�^�[d]ekWi YWm
be[�TWi jXbe]ehdkWi YWm�j_be]_h'b_V�m'�Guvi YWjeb_V�h'k�['ZzhdyWyWr �pi YWm�u=hdjIi Y�beTWV�V�^�['YW[d`aV�be]eis^UhdyWyW]e[dh'^�TQu=[dYWV
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oWYWi npoWV#q=h'r olV 	�iPw VGw�b_TWV#h'fWYW[d]e`ahdr!]eV�b_oW]eY � Z�[']�h'r r!b_TWV#i YWjeiskWV�]ej�]eV�r hdbeV�k�be[(beTWV#jehd`aV
yW]eV�Z\V�]_V�Ypbei hdr�i YWZ\[']_`ah'b_i ['YQw
�OY(h'kWkWi b_i ['YQuvb_TWV�oWj_V�['Z�yW]_['fWhdfWi r i j_bei ^�`a[pkWV�r jXi Y(�WYWhdYW^�V�TWh'jXfzV�V�Y(^�[']_]e[dft[d]ehdbeV�k

i Y�beTWV�`a['j_b+]_V�^�V�Ycb�V�`ayWi ]_i ^�h'rghdYWh'r �pj_V�j�h'YWk�beTWVL{g[']_|pi YWm'j�[dZUbeTlVL�OYcb_V�]e`aV�kWi hd]ei V�j
h']_V}i YW^�]eV�h'j_i YWmdr �(fWh'j_V�k�['Y�b_TWV}oWjeV}[dZ!npoWh'Ypbeisbeh'b_i q'V}`aV�beTW[pkW[dr ['md�(h'jUh�^�['`�ytV�bei b_i q'V
TWV�kWm'V�be[a`�h'|dV}yW]_['�WbUhdYWk�]eV�kWoW^�V�h'YWk�oWYpfWoWYWkWrsV}�WYWhdYW^�i h'rx]_i je|!w
�OY¤h({X[d]ersk�{UTWV�]_V#V��tV�^�bei qdV�YWV�j_j�['Z�j_oWytV�]_qpi jei [dY¤`aV�h'YWj�b_h'|pi YWm(V�YWZ\[']_^�V�`aV�Ypb�h'^��

bei [dY�i Y�[d]ekWV�]+be[¤yW]e[dbeV�^�b#b_TWV(i YcqdV�j_be[']_j+h'YWk�be[¤m'oWhd]ehdYcb_V�V(beTWV(V��a^�i V�YW^��0h'YWk�beTWV
i YpbeV�m']_i bO��['Z�b_TWV��WYWh'Yl^�i hdr�j_�pjeb_V�`0ug{UTWi r V�h'b�beTWV�j_h'`aV�bei `�V¤hvq'[di kWi YWm�hd^�bei YWm�h'j
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Appendix A 
  
 
Glossary: 
 
SEC: United Stated Securities and Exchange Commission. 

CONSOB: Italian Securities and Exchange Commission. 

Bullish(bearish) information:  information that, when announced to 
the market, will move up (down) the 
stock price. 

event, occurrence: fact that changes the value of the company. 

insider (trader): investor who accomplish an insider trading strategy. 

insider trading (strategy):  stock trading that is based on the 
exploitation of a preferential information. 

disgorgement: the undue enrichment of the insider connected to the 
exploitation of the preferential information. 

preferential 

inside 

insider  information: information about a quoted 

fraudulent   company that influences its 

price sensitive    market price. 
 

AR: Potential Abnormal Return. 

SAR: Standardized Potential Abnormal Return. 

CAR: Cumulative Abnormal Return. 
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LE PUBBLICAZIONI CONSOB

� RELAZIONE ANNUALE

Illustra l’attività svolta annualmente dall’Istituto e dà conto delle questioni in corso, degli indirizzi
e delle linee programmatiche definite dalla Commissione nelle varie materie di competenza
istituzionale.

� BOLLETTINO MENSILE

Riporta i provvedimenti e le comunicazioni interpretative della Consob nonché altre notizie di
pubblica utilità sull’attività istituzionale.

� NEWSLETTER SETTIMANALE «CONSOB INFORMA»
Contiene informazioni, complementari a quelle del Bollettino, sull’attività dell’Istituto e sul mercato
mobiliare.
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