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¡�q"~�ozi$s�l�uf��k ��~�i�pri�s�l��C��i�uvq\q �asÄ�Cixs-iy}aq�j�q©¡e{eof~�t-s-iypr{C�C��ufofj�q�l�oz{�sªl�~m{�}�~�i$j;lm~�i�ofs�lmiy�Cixuvq���uvqej�j;i�d
g�i_���-{�o��Y�Ci$j�i��Ci�pr}-ufi$j�}&i$tCl1jmiy¦Hqeoz~�i»�Ci»p�q"sao �$~mi_jmt-}]i�~�¡Uofjm��iy{�tÄs-{es²jmt-}]i�~�¡�ovjm��ied&½�qesaj>ufi»}-~�i�profi�~

��q�j��C�"� i$j;l�u%� tCl�ozufofj�q�l�i�t-~��CtYjm¹Uj;l��$prix��t-o��-{eozl�uft-oBp 	�pri1¦§{eta~ms-of~��Ci$j�i��Ci�pr}-ufi$j�q"tYj;¹Cj;l��$p\i1i�l>��t-o��C�^��ov�Ci
�C{es&���Ci$j»�-o�¾���~�i�s�lmi^j»��uvqej�jmi$jxi�l\�Ci$j»jm¹Up_n]{eufi$j»��t-i�u � {esV�C{�o�l»~�i$��i�¡e{�oz~xi$sVj;{�~;l�ozi�d�½�qesaj»ufi j;i^��{�sa�@��qej��
�"� i$j;l�uziyjm¹Uj;l��$pri�uft-o�p 	�priy��t-o��C{�o�l>�C�$k�q"k�i�~�uzi^j��Coz¾]�$~mi$s�l�i$j���ufq�jmjmi$j�i�l>i�¾]i^�Âlmtai�~�u � qe}-}-~�i�s�lmovjmj�q"k�i��Ciy��i$j
��uvqej�j;i^j�� }&q"~mlmof~>�Cixufqrp�qej�jmi1�Ci»�-{es-s-�$i$j�~�i���t-ixi�sYi�s�lm~���i�d

#>s-ir¦§{�ofj1u � qe}-}-~�i�s�lmovjmj�q"k�i_i�¾]i^�Âlmta����{�s+¡�q�}&{�t-¡e{�oz~x}-~�{C���$�-i�~ �|ufq�~mi^��{�s-saq"ovj�jmqesa��i\�Ci$jy�C{�s-s-�$i$jx��t-o
j;{�s�l»¦§{et-~�s-ofi$j\q"tAjm¹Cj3l"��pried¥��� i^j3l\u%� ��l�q"}]i|�-i��C�^��ovj;of{esA��t-o�j$� {C����t-}]i��B� i�¾�i$��lmt-i$~ ufi����-{�o��®�Ci|ufqµ��uvqej�j;i
��{�~m~�i$jm}&{�sa�-qes�l�q"tC�|�C{es-sa��i$j$d
��SU!�#HZ^#H�]�

g/� ��l�qe}&i �-ir�-�$��ovjmoz{�sd_H{et@ozs-¦§��~�i�sa��ib`1~�i�¡Uozi$s�l �Yi�¾]i^�Âlmtai�~yt-s-i ��{epr}aqe~�qeofjm{esµ�-i$j»�C{�s-s-�$i$jx~�i���tai$j1i�s
i�s�lm~���i �+lm{�tClmi^jruzi^j���uvqej�j;i^j�j3l�{C�$�e��i^jr�-q"sajrufiÄj;¹Cj;l��$p\i²�-i|~�i$��{es-s&q"ovjmj�q"sa��ied/�!�aqe��t-iÄ��{epr}aq"~�q"ovjm{esA¡�q
�C{esas-i�~xt-s-ir�$¡©qeuzt&q�lmof{esO�Cirufq|~�i$j�j;i$p_n-uvq"s&��i_i$s�lm~�i\ufi$jx�C{�s-s-�$i$jxi�lyuvqY��uvqej�j;i\��{es&j;ov�C��~���i�dBg5q|��uvqej�j;ir��t-o
j;i$~�q\���-{�ofjmoziy��{eprpri1��l�qes�l�~�i�}-~��$jmi�s�l�q�lmof¡eix�Ci^j��C{es-sa��i$j�i^j3l���i�ufuziy��t-o5qet-~�q_i$t|uvq\pri�ofuzufi�t-~�ix��¡�q"uftaq"lmof{es�d
�>ofsajmo �]��i�lmlmi»��l�qe}&iyi^j3l�n&qejm��i»jmt-~>t-sÄ}-~�ofsa��of}&i»lm~"�$j>jmozpr}-ufi»i�l�qej�j;i�vy~m{�n-taj;lmi�d-Õ5{�tClmi�¦§{eovj��]�Ci$j�}a~m{�n-u �$pri$j
¡e{�s�l�j;ta~mk�oz~�uz{�~�j���t-i>}-uftajmozi$t-~�j���uvqej�jmi$j��C{es-sai�s�l�ufozi$t �\�Ci$j���¡�qeuztaq"lmof{esaj�¡e{�ofjmofs-i$jM{etªuf{e~�j���tai��Ci$j��C{�s-s-�$i$j
s-ir��{e~�~�i$jm}&{�sa�-q"s�l��|q"ta��t-s-ir��uvqej�j;i �CtOjm¹Cj3l"��pri jm{es�l1¦§{et-~�s-ofi$j�i�s+i�s�lm~���i�d�|�s+i$j;lxqeuz{�~�j�{en-ufozk�� �B� i�¾�i$��Ö
lmt-i$~yq"}-~"�$j1u � ��l�q"}]ir�Ci��C�$��ofjmoz{�s+�B� q"t-lm~�i$j�lm~�q"ozlmi$p\i$s�l�j1}&i$~mpri�l;l�qes�ly��� i�¾]i^�Âlmtai�~yufi\���-{�o�� �&saq"u¥��taq"s�l»q"t
j;¹Up n&{�uzix~�i$��{�s-sUt�d

½�qesaj»ufi��C{�p�q"ofs-iª�Ct®k�i$j;lmi�� �Ci s-{�p_n-~�i�t-�@jm¹Cj3l"��pri$j���tCl�ozufofj�q"s�lr�Ci$j»lmi$���as-of��t-i^jyl�~��^j_�Cof¡ei$~�jmi$j���{es�l
��l���l�i$j;lm�$j$d*|�s }]i�tCl>��ozlmi$~�}aq"~�i��Ci�pr}-ufi1ufq uz{�keov��t-i��a{�t-iÆu �ozp n&i$~��Bc^�e���bwÃ_§~��$q"ufozlm��¡Uof~;l�t-i�ufufib` �Uufi$j�ke~�q"} �-i$j
u���t-lmufi�~�i�l�qeu%d �Bc$������w_§~��$qeuzozlm��¡Uoz~mlmt-i$uzufib`���ufi$j�q"t-lm{ep�q"lmi$j¬u gPq�l�{�j����-o,� �-�"¼�¼-c$w_§~��$qeuzozlm��¡Uoz~mlmt-i$uzufib`���ufi$j�q"~�n-~�i$j
�Ciy�C�$��ofjmof{es<u �yq��C{etaj��Bc$���e�bwÃ_Hufqes-ket-iy�Ci^j>jmozk�s-i$j$` �Ci�l��"d
½�i_lm{�tClmi^j�ufi$j>lmi$���as-of��t-i^j�}]{�j�jmozn-ufi$j�i�lxi��Covj3l�q"s�lmi^j��alm~�{eovj��B� i�s�lm~�i�Ö i�ufufi$j>jm{es�l�}auztaj1jm{et-¡�i�s�l�tCl�ozufofjm��i^j_w]ufi$j
pr{U� ��ufi$j�j;l�q�l�ofj;lmov��t-i$j��Cufi$j�~��$jmi$qetC�ª�Cixs-i�ta~m{�s-i$j�i�l>uzi^j�p\{C��$uzi^j��Ci»×²qe~{��{�¡r�$qe���-�^j�d
�Ì�����URHXUZ_Z$�$LC�^#HZ$�$#%WB�PXUZ

��i$j�l�i$���-saof��t-i^j�_Hozsaj;l�qesa��i_naqejmi$�Yufi$qe~ms-ofs-k��a}aq"l;lmi$~msÄp�q"l����-ofs-k �&i�l���`�{�s�l���l�� jm{et-¡�i�s�l>tClmofufofjm��i^j��-qesaj
uziV�-{ep�q"ofs-i®�Ci®uvq�~mi^��{esasaq"ovjmj�q"s&��i@�Ci®u%� �$��~mozlmta~mi@p�q"sUtaj���~�o�l�i _§}aqe~²i��Ci�pr}-ufi u ¶�t-n-ofs-i��5c$�e�ac$w¹`|i�lµ{es�l
i�sajmt-ozlmiY��l��Ä��l�i�sa�Ctai$j�q"t-�Eq"tCl�~mi^jr�C{ep�q"ofs-i^j\�-t´k�i$j;lmiz_H��{eprpriYuzi^jrkei$j;lmi^j\ofjm{euf�$jri$sE~��$qeuzozlm�Y¡Uoz~mlmtai�ufuzi
u ��i���nU¹��Bc^�e���bw¹`�d

g�i$j�pr��l��-{C�Ci^j>j3l�q�l�ofj;lmov��t-i$j���{esajmofj;lmi$s�l��\pr{C�C��ufovj;i$~>j;{�taj�¦§{e~�p\iy�Ciy¡�i$��lmi�ta~�j�ufi$j��Coz¾]�$~mi$s�l�j��$uz�$p\i$s�l�j
��t-i»u � {�s|¡�i�tCl�~mi^��{esasaq
	vlm~�i�_§} �&qejmi_�B� q"}-}-~�i�s�l�ofj�jmqekei1`Mi�l�i�s&j;t-ozlmi ��i$j;lmofpri�~�uvq��Coz¾]�$~mi$sa��i ��t5� ofu5¹Yq�i�s�l�~mi
uzi^jM�C{�s-s-�$i$j/i$s i�s�l�~m�$i>i�l�uzi^j��Coz¾���~�i�s�l�jM¡ei$��lmi$t-~�j�q"}-}a~movj�d�g�i>¡�i$��lmi�ta~���t-o]~mi^jmjmi�p n-uzi�ufi�}auztaj�q"t-�r�C{�s-s-�$i$j
i�s i$s�lm~���i�i^j3l����-{eovjmo]��{eprpri���l�q"s�l�u � ��uf��pri�s�l�~�i$��{es-sUt�dUg/� q©¡�q"s�l�qekei>�Ci1��i^jMpr��l"�-{C�Ci$j�i$j;l�uzi$t-~M¦Hq���ofuzozlm�1�Ci
profjmiyi�sÄ{Ui�ta¡�~�iyi�l�uzi$t-~>l�i�pr}aj��-i»~m�$}&{�sajmixlm~"�$j�~�q"}-ov�Ci�d]��i�}]i�sa�aq"s�l��&i�ufuzi^j�jm{es�l>}&i$tÄ~m{�n-taj;lmi^j�}&{�t-~��-i$j
¡e{C��qen-t-uvq"of~mi^j>�Ci l�qeozufuzir��{�sajm�$��t-i�s�l�i��]}&i$t+qe�aq"}Cl���i$j�}]{et-~�lm~�q"ozlmi$~�ufi$jxqejm}]i$�Âl�j>l�i�pr}]{e~�i�uvj�i�l1sa�$��i^jmjmozlmi�s�l
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i�s|ke�$s-��~�q"u�u � q �3{etCl��B� t-sÄjm¹Uj;l��$prix�-i»j;i$kepri�s�l�q"lmof{es)�$d
JMXUZ\��S�Z^XUL-� � � X²�PXU�P���&� XUZ

��i$jÄpr{C���ufi$jµ��tao_j�� ofsaj;}aoz~�i�s�lµ�CtÊ¦§{es&�Âlmof{esas-i�pri�s�lµ�CtÉ~��$jmi$qetÊ�CiAs-i�t-~�{esai$jÄ�CtF��i$~m¡�i$qet�{es�l²��lm�
}aq"~mlmov��tauzo ��~�i�pri�s�lÄi�sÉ¡�{eketaiOi$sÉ~mi^��{esasaq"ovjmj�q"s&��i@�Ci®ufq�uvq"saket-i®�Ci^j²j;ofkesai$jÄq"tF�C�$n-tCl+�-i$j²qes-s-��i^jÄ�e¼
_^u ��qe~mufozsak �Bc$���e�bw �Ãu ×Ät-~�q(��q"proBi�l>Õ q"k�ta���-o �Bc$�e����w��«u �1{�t-~mufi�¹��Bc$���"£1w0`Âd5ÀÁuvj»{�s�l»lmi$sa�-q"s&��i��Pq"t �3{�t-~���� �Ut-o � �
	�l�~miy�C�$ufqeofj�j;�^j�{etÄ��{�p_n-ofs-�$j�q©¡�i$�x�B� q"tCl�~mi^j�jm¹Cj3l"��pri$j�}]{eta~>ufq\~�i$��{es-saqeofj�j�q"sa��i��Ci»jmozk�s-i$j�p�q"sUt-i$ufj$d
��i$j1pr{C���ufi$jxs-�^��i^jmjmo�l�i�s�lyt-s@q"}-}-~�i�s�l�ofj�jmqekei_q©¡�qes�ly�Cir}]{et-¡�{eof~1i�¾]i^�Âl�t-i�~yt-sair��ufq�jmjmo��&��q"lmof{esµ�Ci^jxkei^j3l�i$j
¦§{et-~�s-ovj�i�s�i$s�l�~m�$i²�Ct�~m�^j;i^q"t �CiÄs-i$t-~�{es-i^j�d¥ÀÁuvj s-i²jm{es�l }aq�j q"ovjm�$j �@pri�lmlm~�i²i�s�{Ui�t-¡U~�iYuz{�~�j���t-iÄu%� {es
���-i�~����-i��y~�i$��{es-saq 	fl�~mi��Ci^jM�C{�s-s-�$i$j`l�i�pr}&{�~mi$uzufi$j¬_§}-~�{en-u ��pri^jM�Ci�jmi�k�pri�s�l�q"lmof{es��"�Ci����-{eoz�r��� qe~����-ozlmi^�Âl�t-~mi
�Cix~m�^j;i^q"t��-��� qe}-}-~�i�s�lmovjmj�q"k�iÆu ��{eufuzi�l���c^�e���bw¹`�d
JMXUZrTV�����URHXUZ_� X �ÌLC���&� � !�L-!©ÓPSUZ

��i$j�pr{C���ufi$j�{�s�l��B� qen&{�~�����l��yozs�l�~m{C�Ct-ozl�j��aq"saj�ufi»�C{�prqeozsaix�-iyufq\}aqe~m{�uzi3u ¶>q"n-ofs-i$~��Bc^�e¬e�bwPi�l>{es�l�}-t
	�l�~mi/�Cof~�i$�Âl�i�pri�s�l�ofpr}&{�~;l��$j��-qesajBufi/�C{ep�qeozs-i/�-i¥ufq�~�i$��{es-saqeofj�j�q"sa��i �CiMufq�uvq"s-k�t-i¥�Ci$jPj;ofkesai$j\_^u �~�q"¾]{�~;l��Bc$���e�"n"w �
u �Ul�q"~�s-i$~�i�l �`i�s�lmuvq"sa����c$������w0`Âd�ÀÁufjx��{esajmofj;lmi$s�l �ªp\{C�C�$uzovjmi�~xt-sµ}a~m{C��i^jmjmtaj � u � qeof�-i\�B� t-sOke~�q"} �ai_�B� ��l�q"l�j$d
|�s�}&i$tCl�qeuz{�~�j/p\{C�C�$uzovjmi�~/t-sªkei$j;lmi�ke~$�e��i��ytas-i�jmta����i$j�j;of{es��B� ��l�q�l�jM��t-o]~mi$}-~m�^j;i$s�lmi�s�lM���aq���t-srt-sai�}aqe~;l�ozi
�CtYj;ofkes-i�d�g5ix}aqej�jmqekei���� t-s|��l�q�l � t-s|qetClm~�ixj;i�¦Hq"ozl�i�s�¦§{esa��lmof{es��-i1}a~m{�naq"n-ofufo�l��$j�naqejm��i^j�jmt-~���ix��t-o�j$� i^j3l
�C��~�{etauz�xq"tC����l�q"l�j�}a~m�^���$�-i�s�l�j$d
ÀÁufjx}a~m�^j;i$s�l�i�s�lyuzirk�~�qesa�µq©¡�q"s�l�q"kei��&uf{e~�j���tair��t�� {esOufi$jxpri�l»i$s+~��$jmi$qet��B�Ci�}&{�t-¡e{�oz~xpr{C�C��ufovj;i$~1tas-i j;t&�ÂÖ
��i^jmjmoz{�s²�Ci\kei$j;lmi^j�d�½ � qetClm~�i_}aqe~;l��&ofuvj1jm{es�lxj;{�t-¡ei$s�l � uvq naq�j;i\�Ci\jm¹Cj3l"��pri$j1�Ci ~mi^��{esasaq"ovjmj�q"s&��i»�Ci^j3l�ozs-�^j
� l�~�qeo�l�i�~y�Cirke~�q"s&�-j�¡�{C��q"nat-ufqeoz~�i$j$d�g ��i�sa��{e~�i���uzi��C{�p�q"ofs-i k�i$j;lmt-i$u¥j�� ozs&j;}-of~�i\�Ci^j1lm~�q©¡�q"tC�Äi�¾�i$��lmt-�^jxi�s
}aq"~�{eufi u �xqet-¡�q"ofs��a�"¼�¼e¼bw d

��� ����� � G§6¥Å>6¥0ÁÇ>?�=F=B8E9mÅM8C=�* ��*-2B8C6 8-93,MÅ
g5q �Ci$~msao �$~miy��l�q"}]i_��{esajmofj;lmi � q"saqeuz¹Cjmi�~�i�l�ozs�l�i�~�}-~m��lmi$~�ufi$j��$uz�$p\i$s�l�j���t-i u%� {esÄ¡Uofi�s�l��Ci_~mi^��{esasaq
	vlm~�ied

��i�lmlmi�q"saqeuz¹CjmiM¡�q1j�� i�¾�i$��lmt-i$~ ��t-s\s-of¡ei^q"t jm¹Us�l�q��Cov��t-iMi�lÂ¨©{�t jm��p�q"s�l�of��t-i�d^¤Muzufi�¡©qx�C{�sa� 	�lm~�i�t-s-ov��tai�pri�s�l
}-~��$jmi�s�lmix�-q"s&j>�Ci$j���{es�lmi��Ulmi$j�{���ufi$j��$uz�$pri�s�l�j�}a~m�^j;i$s�l�i�s�l�t-s-iyj;lm~�ta�Âl�t-~miy�Ciys&q�lmta~mixufozs-k�t-ovj3l�of��t-i�d
½�qesajyufi �C{ep�qeozs-irk�i$j;lmt-i$u �5��i j;{�s�l»}-~mofsa��oz}aqeuzi$pri�s�lyufqY~�i$��{es-saqeofj�j�q"sa��i\�Ci�uvq"saket-i��Ci^j»j;ofkesai$j����Ci$jyprozÖ
prof��t-i^jyi�l_�Ci^j»k�i$j;lmi$jy��{�¡ei$~mnaqetC�µ��t-o/¡�{es�l»s-�$��i$j�j;ozlmi$~yt-s-i�l�i�ufuzi���l�qe}&iª��� qesaq"uf¹Cj;i�d��`qe~yi��Ci�pr}-ufi��P}&{�t-~
uzi^j1kei$j;lmi^jx��{�¡ei$~mn&q"tC� �aofu¥¡�q ¦Hqeuzuf{eof~yq"saqeuz¹Cjmi�~1uzi^j1kei$j;lmi^j1i�¾�i$�Âl�t-�$jx}&q"~x~�qe}-}]{e~ml1q"t-�µpr{"l�j1}-~�{esa{esa���$j�i�l
i�sajmt-ozlmi��]i$sµ¦§{�sa�Âl�oz{�s+�Ci^jxuzofi�s&j�l�~m{�t-¡e�^j����C{�s-s-i�~xt-sai\ofs�lmi$~m}-~���l�q�l�oz{�s ����i k�i$j;lmi\i�l ��ufq�} �-~�qejmi\��{e~�~mi^j3Ö
}&{�sa�-qes�l�ied ���Âlmtai�ufuzi$p\i$s�l���i�sa��{e~�iylm~"�$j�}&i$tµ�Ci\j;¹Cj;l���pri^j�ofs�l���k�~mi$s�l���i�l;lmi } �aq�j;i_��� qesaq"uf¹Cj;i��a{et+q"uf{e~�j>�Ci
p�q"s-o ��~�i�}&q"~mlmofi�ufuzi�d

×²q"ofs�lmi�s&q"s�l���t-i1u%� {es|q»¡Ut���{eprpri�s�l�¦§{esa��lmof{es-s-i1t-s|j;¹Cj;l���pri1�Ci�~�i$��{es-s&q"ovjmj�q"sa��i>i�l���t-i�ufufi$j�j;{�s�l�ufi$j
lmi^���-s-ov��tai$j�i��Cofj;l�qes�l��-q"s&jMufi1�-{ep�q"ofs-i��Ct�kei^j3l�i���s-{etaj�q"ufuz{�saj��C��l�q"ofuzufi�~�uzi^j��-o  ��tau�l��$j��Ci�provj;i�i�s {Ui$t-¡U~mi
�Ci$j/lmi^���-s-ov��tai$jM�-i�~�i$��{�s-saqeofj�jmqesa��i��-qesaj¥ufi��C{�p�q"ofs-i�jm}&�^��o��&��t-i��Ci�ufqyuvq"saket-i��-i$jMjmofkes-i^j�de½1q"s&jMufi>p 	�pri
lmi$p\}&j���s-{etajM�C~mi^jmjmi�~�{es&jPtas�}aq"s-{�~�qep�q��Ci^jM�Cof¡ei$~�j¥jm¹Cj3l"��pri$j/i�l/l�i$���-s-ov��t-i$j/ozpr}-uf��pri�s�l��$j/}]{eta~/ufqxuvq"saket-i
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��{�s �3t-k�qeofjm{es|j;}&q�lmovq"ufiy�Ct|¡ei�~�n]ied

½�qesajÆu �~�q"¾]{�~;l��Bc$���e�"n"w �]�-i�tC�²pr{C�Ct-ufi$j1�Ci\~mi^��{esasaq"ovjmj�q"s&��ix¦§{es&�Âlmof{esas-i�s�l�i$sµ}aqe~�qeuzu ��ufi w]t-s+��t-o i$j;l
�C�$�-oz�»qetYlm~�q"ozlmi�pri$s�l��-tÄ¡e{C��qen-t-uvq"of~miyj;l�q"s&�-q"~�� �-i�l�t-s²jmi$��{�sa�Y�C�$�-oz� ��u � ozs�lmi$~m}a~m��l�q�l�oz{�s|�-i$j�jmofkes-i^j�s-{es
j3l�q"sa�aq"~��-j«_H}-~�{"¦§{e~�pri$j i�l¥¡�i�~�n&i^j �-oz~�i$��lmof{es-s-i$ufj$`Âd #�s_l�~m{�ofjmo ��pri�p\{C�Ctauzi�jmi����aqe~mk�i�i$sajmt-o�l�i��Ci�~mi$uzofi�~`i�s�l�~mi
i�ufuzi^j>ufi$j1�Coz¾]�$~mi$s�l�i$j�i�s�lmozlm�^j��$profjmi$j�}aq"~�uzi^j�pr{C�Ct-ufi$j1�Ci_~�i$��{es-s&q"ovjmj�q"sa��ied�`{eta~1��i�uvq �aofu`j;i naqejmi_jmt-~1�-i$j
~��$keufi$j�¦Hqeofj�q"s�l>ofs�l�i�~�¡ei$s-oz~>�-i$j>��~mozl��$~mi^j�naqejm�$j�jmt-~>uvq�jm¹�s�l�q��Ci�_§}aqe~>i��Ci$p\}auziyt-sai»}-~�{"¦§{e~�priyj;t-ozl�t-s²jmofkes-i
j3l�q"sa�aq"~��*` ��uvq²jm��p�q"s�l�of��t-i2_§lmi�u�¡ei$~mn]i�¦Hqeo�l_ofs�lmi$~m¡�i�s-of~ylmi$u/l3¹U}]i��B� i�s�lmozlm�^j-`yi�l u � i�pr}-uvqe��i$pri�s�lP_§ufi ¡�i�~�n&i
}aq"~ml>�Ci1lmi$u�i�pr}-uvqe��i�pri�s�l��&�C{esa�1u � i$s�lmozlm�»��t-o�i^j3l �r��i�l>i�pr}-uvqe��i$pri�s�l�i$j;l>uzi»jmt �3i�l`Âd
|�sY¡©qªq"ofsaj;o5~m�$tajmjmof~�lm{�tCl��B� q"n]{e~����rof�Ci$s�lmo��ai�~�uzi^j>�Coz¾]�$~mi$s�l�i$j�i�s�lmozlm�^j>�Ci»uvq j�� ��sai»�Ci»saqe~m~�q�l�oz{�s��C}-t-ovj��
ozs�l�i�~�}-~m��lmi$~�ufi$j1qe�Âl�oz{�saj��-�$��~�ozlmi$j�}aqe~�ufi$j�¡ei�~�n]i$j1�Coz~�i$��lmof{es-sai�uvj�d]g�i jm¹Cj3l"��pri_}]i�t-lx�C{�sa�»ofs�lmi$~m}-~���l�i�~�t-s-i
} �-~�qejmi1�-t�l3¹U}]i¬[;g5ixk�q"~���{�s���t-oBi^j3l��\p�qr�C~m{�o�l�ixp\i»�-{es-s-ixt-sYk"��lmi^q"tÌ]Âd
½�qesaj u �Cqek�q ��q»i�l�ÕPq��ei�t&���-o �Bc^�e���bw ��ufi$j|q"tCl�i�t-~�jªt-lmofuzovj;i$s�l|t-sÉq"ufke{�~mozl��ap\i+��tao1}]i�~�pri�lÄ�CiO~mi^���-i�~����-i�~
u%� q"k�i�s�lyi�l_ufiª�Ci^j3l�ozs&q�l�qeoz~�i �B� t-s®¡ei$~mn]i �Cof~mi^�Âl�oz{�s-s-i�u d �`{eta~_��i$ufq ��ozuvjyi�¾]i^�Âlmtai�s�l t-sV�$q"uv��t-u��Ci�¡e{�ofjmozs&q"kei

�ac
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j;}&q�lmovq"u¥i$s�lm~�i�uzi^jy}&{�ozs�l�j_�Ci �C�$}aq"~ml»i�l_��� qe~m~�oz¡���i��Ct®¡�i�~�n&iri�l u%� i�pr}-uvqe��i�pri�s�l_�Ci^j»q"tCl�~mi^j»jmozk�s-i$jy�Ciªufq
} �-~�qejmied

�F��i��3{eta~��-ufixlm~�q"ozlmi$pri�s�l>�Ci$j�}a~m{e¦§{e~�p\i^j�s�� q ��lm�xl�~�qeo�l��»��tai»�Ciyp�q"s-o ��~�iyj;t-}]i�~ �&��ozi$uzufixi�l�qeta��t-sYjm¹Uj;Ö
l��$p\iªs�� i^j3l\��q"}&q"n-ufi �B� i�¾�i$�Âl�t-i�~_u%� ozs�l�i�~�}-~m��l�q"lmof{es®�Ciªjm}&�^��o��&��q"lmi$t-~�j_�Ci�¦§{e~�pri�i�l �-i�l�qeozufuzi�d`��i�l qejm}&i^�Âl
�Ci»uvq�uvq"s-k�t-i_�Ci^j�jmozk�s-i$j�i$j;l��C{es&�yufqe~mk�i�pri�s�l�{�t-¡ei$~;l�qet²�C��¡�i�uf{e}-}]i�pri$s�l1�Ci_s-{�t-¡ei$uzufi$j�j;{�uztCl�oz{�saj$d&�>{�taj
}-~�{e}]{�jm{esaj��U}&{�t-~�s-{"l�~mix}aqe~;l��-�B� q"ufuzi$~�t-sY}&i$t|}auztaj�uf{eofsÄ�-q"s&j�u%� ozs�l�i�~�}-~m��l�q"lmof{es��-i$j�}-~�{"¦§{�~mpri^j�d

¤/s²}-uftaj��-i»ufqrsa�$��i^jmjmozlm�_�B� q"~�~�oz¡�i�~�� �Coz¾]�$~mi$sa��ofi�~�uzi^j>j;ofkesai$j�ufi$j�t-saj��-i$j�qetClm~�i$j��-t-s²qetClm~�iy}-~�{en-u ��pri
j;i }&{�j;i uz{�~�j���t-i»u � {�sµ�C�^j;of~mi ozs�l�i�~�}-~m��lmi$~��Ci^j�} �a~�q�j;i^j���{�pr}-u ��lmi^j��Ci\uvq uvq"s-k�t-i �Ci^j�jmofkes-i^j�d&¤/s+i�¾]i�l���ufi$j
j;ofkesai$j¥j$� i$sa���aq
	 saqes�l`ufi$j¥t-s&j/q"}-~"�$j`ufi$j¥qetClm~�i$j���ofuC¦Hq"tCl 	�lm~�i���qe}aq"n-ufi��Ci�ufi$j/jm��}aqe~mi$~¥q©¡©qes�l¥�-i�uzi^j¥of�-i�s�lmo��ai�~^d

�������,� � ,M6 *-8C9mËB<�0;6P8-9;,MÅ��x?�=�ÍM47=5Å�8C6P8-9;,MÅ
g�{e~�j���t5� t-s|j;ofkesai�t-~��$s-{esa��ixt-s-ix} �-~�qejmixi�s|ufqes-ket-iy�Ci^j�j;ofkesai$j���ofu�s-ix~�i�¡Uofi�s�l�}aqej�i$s�l�~miy���aq���t-i1jmofkes-i

�ªtas-i�}&{�j;ozlmof{es@�Cir~�i�}]{�j$d�g5i$jyjmozk�s-i$jxjmi�j;t-of¡ei$s�ly�aq"saj1t-sO¦§{es&�Ct+i$sa���aq 	vs-����t-o¥}]i�~�pri�l»q"t@j;ofkesai�t-~xt-s
pr{eofsa�C~�i�i�¾]{�~;l�}]{et-~�}aq�jmjmi�~��B� t-sYj;ofkesai � u � qetClm~�ied-g5i1} �-��s-{�p ��s-iy�Ci1lm~�q"s&j;ozlmof{esY�B� t-s|jmofkes-i �\t-sYq"tCl�~mi
i$j;l>q"}-}]i�uf� -1r 3�p"h^f -ml 
83)h^fkr�y�d-��ix} �a��s-{�p �$s-iyk�	$s-iy��{�saj;ov�C�$~�qen-uzi$pri�s�l�tas|}a~m{C��i^jmjmtaj��Ciy~�i$��{es-saqeofj�j�q"sa��i
��qe~�ofuP}]i�tClxi�pr} 	$���-i$~�u � ov�Ci$s�l�o �]��q�l�oz{�sµ�CtO�C��n-t-l�i�ly�Ci ufq �asµ�B� t-s+jmofkes-i�d&½�i_}-uftaj��]ufi$j�}]{�jmo�l�oz{�saj>ofs�lmi�~mÖ
pr�$�Covq"of~mi^j>i$s�l�~mi\�Ci�t-�Äjmofkes-i^j�}]i�t-¡�i�s�l�k���s-�$~mi$~��Ci ¦Hq"t&jmjmi$j�ozs�lmi$~m}a~m��l�q�l�oz{�saj$d �¥q"~�i��Ci�pr}-ufi���}]{et-~1}aq�jmjmi�~
�Ciyuvq\��{es �&ket-~�q�l�oz{�s [;p\{�t �ai�] �\ufq���{es �&ket-~�q�l�oz{�s [��'] �Cufq\p�q"ofsY¡©qr}&qej�j;i$~�}&q"~�uvq\��{es �&ket-~�q�l�oz{�s [;prqeozs �
q"s-k�uzix�C~�{eozl^]y��tao�i$j;l�t-sY}aqej�jmqekei1{en-ufofke�xs-{es|ofs�l�i�s�lmof{esas-i�uÃ_H¡e{�oz~ �ak�t-~mi»�-d �"`Âd

5�687�9 �Cd � ;|��{�s �aketa~�q"lmof{esaj !)��������� !���� * ��� *	� % � ������� ��i�l�
xdS_H¤¥�Ulm~�q"ozl�j��CtÄ�Cov�Âl�oz{�s-saqeoz~�iy�Ciyu%� À ��Õ�`

ÀÁuB¦Hq"tCl�qeuz{�~�j���t-iyufiyj;¹Cj;l���pri»jm{eozl>��q"}&q"n-ufiy�B� ov�Ci$s�l�o �&i�~>uvqrj;�$}aq"~�q�l�oz{�sªi�s�l�~mixuvq\��{es �&ket-~�q�l�oz{�s !)�������
i�l\ufq+��{es �aket-~�q�l�oz{�s�
 q��&sV�Ciªs-i|}aq�j»~�i$��{�s-saq 	fl�~mi�u � ��l�qe}&i�ozs�lmi$~mpr�^�Cofqeoz~�i !� � * ����*�� % � � ��� � � dM��i�lmlmi
l-�����-i>�Ci��-�$��{�t-}aqekei�uzi��Cof�$q"u ����t-oai^j3l�i$j�j;i$s�lmofi�ufuzi�}]{et-~�t-sªjm¹Cj3l"��pri��Ci>~�i$��{es-s&q"ovjmj�q"sa��i���i^j3l�qe}-}]i�ufuz�$i9g�nq*t
ixnmy\h�3)hkfkr*y`d

g�i$j�l�i$���-s-ov��t-i$j�� naq�j;ix�Cix~m�^j;i^q"tC� �Cixs-i$t-~�{es-i^j�i�l>�Ci�pr{C��$uzi^j�j3l�q�lmovj;lmov��tai$j�s-iyj;{�s�l�}aq�j�lm~"�$j�qe�-qe}CÖ
lm�^j�}&{�t-~>i�¾�i$��lmt-i$~�ufqr~�i$��{es-s&q"ovjmj�q"sa��i��Ciy} �-~�q�j;i^j���{es�l�ozsUt-i^j��Ciyufq\uvq"s-k�t-iy�Ci$j�jmofkes-i^j�d�|�sYi$j;l�{en-ufofke�xi�s
ke�$s-��~�q"u`�B� ¹µqe�
�3{�ozs&�C~mirt-s@jm¹Uj;l��$prir�$q"}aqen-ufi\�B� i�¾�i$��lmt-i$~yufqYjmi�k�p\i$s�l�q�l�oz{�sµ�Ci�uvqª} �-~�q�j;i�d5��i$jyjm¹Uj;l��$pri$j
~mi$}&{�j;i$s�l_j;t-~_ufq²�-��lmi^�Âl�oz{�sV�Ciª���aqes-kei$p\i$s�l�j»�Ct&j_q"t@}aq�jmj�q"k�i��B� tas-iª} �&qejmi �Ci h{nmyZl�n@�-tVj;ofkes-i �Yt-s-i
} �aq�j;iy�Ci	-
	 3*ySq)nmixnmy\h1i�sY¡Ut-iy�CtÄj;ofkesaixjmt-of¡�q"s�l$d
�¥q"~_i��Ci�pr}-ufi��¥�-q"s&j�u ��q"~�ufozs-kri�l>¤M� ��q"~��-j��Bc^�e���bw � uzi^j qetClmi$t-~�j q �3{etCl�i�s�l �µt-sV~��$jmi$q"tV�-i�s-i$t-~�{es-i^j»t-s
j;¹Cj;l��$p\i\}]i�~�p\i�l;l�q"s�l»�B� t-lmofuzovj;i$~¬[3u � i�¾�{e~ml^] i�¾]i^�Âlmta��}&{�t-~1lmi�saoz~yt-sair��i�~ml�qeozs-ir��{�s �ak�t-~�q"lmof{esO�Cirufq�p�q"ofs�d
��taq"s&�Äuzirjm¹Uj;l��$pri\�C��lmi^�Âlmi\t-s+p\{�pri�s�lx�-iT[;~mi$}&{�j�] ���"� i$j;l1ufi }&qej�jmqekei_�Ci lm~�q"s&j;ozlmof{es²i$s�lm~�i �Ci$tC�µj;ofkesai$j
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i�l�ofu�i�¾�i$��lmt-iyt-sai»j;i$kepri�s�l�q"lmof{es�d
½�qesaj3u �&q"s-kri�l�q"u d �&�e¼e¼e£1w ���e� i^j3lyt-s@~��$jmi$q"tO�Cirs-i�ta~m{�s-i$jx��t-o/i^j3lytCl�ozufofjm�r}&{�t-~yi�¾�i$��lmt-i$~yufqYjmi�k�p\i$sCÖ

l�q"lmof{es�d � {�t-~x��i�uvq �&uzi ~m�^j;i^q"tY}]{�j�j �^�Ci»t-s-i n&{�ta��ufi_i$s�lm~�i_j;i^j���l�qekei$j���taoP}]i�~�pri�l1�-i_pr{C�C��ufofjmi�~�u%� ofsaj3l�q"s�l
� i�lxu%� ofsaj3l�q"s�l � ���\q"tOj;i$ozsµ�-tµ~��$jmi$q"t5d&g�i\j;¹Cj;l��$p\i i$j;l1qeuz{�~�j���q"}&q"n-ufi �B� q"}a}-~mi$sa�C~�i»i�ly�Ci\�C��l�i$�Âl�i�~xufi$j
} �aq�j;i^j��-ixlm~�q"sajmo�l�oz{�s�i$s�lm~�ix�-i�tC�Yj;ofkes-i^j�d

g�i$j�pr{C���ufi$j|�Ci+×µq"~-�e{�¡E�$qe���-�^j jm{es�l���i�tC� ��}aq"~|��{�s�l�~mi²lm{et-l �®¦Hqeo�lYqe�-qe}Clm�^j �VufqAp\{C�C�$uzovj�q�lmof{es
�Ci$j>lm~�q"sajmozlmof{esaj�i�s�lm~�i jmozk�s-i$j$da¤Ms²}aq"~mlmov��tauzofi�~��&uvq�provj;i i�s²~��$jmi$qet²�Ci_pr{C���ufi$j��Ci ×µq"~-�e{�¡ª}]i�~�pri�lx�B� i�¦ Ö
¦§i$��lmt-i$~»ufqY~�i$��{es-s&q"ovjmj�q"sa��i\�-i } �-~�qejmi$jy��{es�lmofsUt-i$jy�CiªufqYuvq"s-k�t-i �Ci^j»j;ofkesai$j$dP��i�l;l�iª��qe}aqe��o�l�� �Yke�$~mi$~yufq
��{�q"~mlmov��t-uvq�l�oz{�sªi�s�¦Hq"ozl��C{�sa�xt-s-i1lmi^���-s-ov��t-ix¦Hq©¡e{�~mozlmi1}&{�t-~�uvq ~�i$��{es-s&q"ovjmj�q"sa��i1�-ixjmofkes-i^j�i�sa���aq 	vsa�$j$dC¤/uzufi
i$j;l»tClmofufofjm��i sa{"l�qeprp\i$s�l �-q"s&j�u �Ul�q"~�s-i$~�i�l �`i�s�lmuvq"s&� �Bc$������w�jmt-~\�Ci$jy} �-~�q�j;i^j»�C{�s�l»uvq²j;lm~�ta�Âl�t-~�i�i$j;l �-Ö
ke�$ieda½1q"saj�u �¥{ekeufi�~�i�l�×Äi�l�q��-qej��Bc$������wPi�l�u �>ofi�s.vyi�l�q"u d �Bc^�e���bw �]ufq ~mi^��{esasaq"ovjmj�q"s&��ixi$j;l�i�¾�i$��lmt-�$i jmt-~��-i$j
} �-~�qejmi$j�naq�j;�$i$j�j;ta~�t-sY¡e{C��qen-t-uvq"of~mixq"ufufqes�l���� t-sai»��ofsa��taq"s�l�qeozsai �\t-sai»��i�s�l�q"ofs-iy�Ciyj;ofkes-i^j�d
� sa{"lmi$~\��t-iY�-qesajRu �~�q"¾]{�~;l���c$�e���"n"w�i�lFu �-q"k�q ��q»i�l�ÕPq��ei$ta���-o �Bc$�e���bw9_H��ozlm�^j\}-~m�^���^�Ci�prpri�s�l �+}-~�{e}]{�j
�Ci$j�¡ei$~mn]i$j>�-oz~�i$��lmof{es-s-i$ufj$` �&i�sÄ}-uftaj��B� i�¾]i^�Âl�t-i�~�t-s-i_~�i$��{es-s&q"ovjmj�q"sa��i1�-i jmozk�s-i$j�i$sa���aq 	vs-�^j��auzi^j�jm¹Uj;l��$pri$j
j;{�s�l���qe}aq"nauzi^j��Ci1}-~�i�sa�-~mi1i�s|��{epr}Cl�i�ufi$j�ofsC¦§{e~�p�q�l�oz{�saj�jm}aq"lmovq"ufi$j��Ci�uvq\jm����s-ix�Ci1saq"~�~�q"lmof{es�}]i�~�pri�l;l�q"s�l
q"ofsajmo��Cix~mi�lm~�{et-¡�i�~�ufqrj;lm~�ta�Âl�t-~�ix�-iyufq\} �-~�qejmied

������� I (�ÅM8C=�*a6`Ë]8-9;,MÅ�?@=5Å�8C*-=É03=5?A4·6¥9mÅ�?
|�s|q ¡Ut�i$s �asY�Ciy���aq"}ao�l�~mi\c1��t-ixufi$j��Ci$tC�ªp�q"ofsaj�}&i$t-¡ei$s�l�	�lm~�i�provj;i^j�i�s|~mi$ufq"lmof{es�q �as���� i��U}a~mofpri�~

�Ci$jMozs-¦§{e~�prq"lmof{esaj���{�sa��i$~msaqes�lMuzi^j/i$s�l�o�l��$j���t�� i$uzufi$j�~�i�}-~��$jmi�s�lmi$s�l$d"ÀÁu]¡�qy¦Hq"ufuf{eof~Mi��C}-uf{eozlmi$~���i$j/ofsC¦§{�~mp�q�l�oz{�saj
q"t®s-of¡ei^q"tA��� t-sEj;¹Cj;l���pri|�Ciª~�i$��{es-saqeofj�j�q"sa��i �Ciªk�i$j;lmi$j_n-ofprqesUt-i�uvj�d ×²q"ovj\q©¡©qes�l ��i$ufq � �Ci$tC�®{enaj;l�q���ufi$j
�C{eof¡ei$s�l 	�lm~�iyuzi$¡e�$j$d

g�i$j»~mi$ufq"lmof{esajxi$s�l�~mi�p�qeozsaj_��taoMj;{�s�l»i��C}-uf{eozl�q"nauzi^jxs�� {�s�l»uzofi�t®��t-iª�-qesajxufi$j»�$qejy{��Ou � {es®qÄq�¾Bq"of~mi �
�Ci�t-�ªj;ofkes-i^jMpr{�s-{ep�q"sUt-i$ufj�jmozp t-u�l�q"s-�^j�dC½1q"saj�ufiy��qej��Cixj;ofkesai$j�n-ofprqesUt-i�uvj��Uu � ofsC¦§{�~mp�q�l�oz{�s i��C}-~�ofp\�$i�}&q"~
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Pi(t) : état du HMM du flux i dans lequel on

se trouve à l’instant t.

Si(t) : symbole produit à l’instant t par le

HMM du flux i.
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HMM flux 1

HMM flux 2
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S
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S

(t)

S
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Pi(t) : état du HMM du flux i dans lequel on

se trouve à l’instant t.

S(t)  : symbole produit à l’instant t par le

système.
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�{<?B%$#*H,)(R24B;6'$7,U(#(75-Y=@%,)():%*H,�KL<?B%C=,MKL,M@N6#,)(h6R(7<?5-6#@_B%*�(7<?5-69@%<=@ (h5HY?@%5-�W2?@=6kr~.M2=(#E;,)(9"%$'<4� <?$'KL,)(1tQZ%[+I 5HKL"%*-FM�
KL,M@N6'24675H<?@ E�I B%@ KL<;E;B%*H,f$7,U.G<=@%@3245T('(72?@=6S*H,)(kKn<=B%C?,)KL,M@N6'(S"\,MB%6o"32?$'2xqH6'$7,A2�"%$'5H<?$'5&�^<=";675H<?@3@%,M* 	AE324@3(S*H,
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E%24@W(�*~I <?";6'5H`NB%,SE�I B%@cC?<;.)24V%B%*T245H$',R"%*HB3(#.M<?KL"%*H,Gz;,a<?BcE�I B%@%,SB;6'5-*H5H('2x6'5-<=@l,)@c$7FU24*H5P6'F/C_5H$h6'B%,M*H*H,?Z
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p G_<=5P6a<?@ ,NR ,).G67B%,nB%@%,L24@32?*-];(7,kY=*-<=V324*H,k`NB%5y.G<=@3(h5T(h67,ojp.G<=@3(75HE;F)$7,)$9*H,oKL<=B%C?,)Kn,)@N6R,M@N6'$7,LE;,MB%zc5HKn�
KL<?V35-*H5H('2x6'5-<=@3(�E;,O*H2cKA245H@Sdb<=@ "W,)B;6n2?*-<=$'(a$',).M<?@%@32xqH6'$7,AE;,U(S6'$'24i^,).Q6'<?5H$7,U(S.G<=Kn"3*-,Mz_,U(�.G<=KLKn,A"W24$
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`NBXI B%@cKL<?B%C=,MKL,M@N6#.G<=Kn"3*-,M6#,)(h6�.M<?KL"\<=(7FaE%,�E;,MB;zO67$12xi^,).G67<=5-$',)(g$',).Q6'5-*H5HY?@%,U(�,G6#E�I B%@�24$1.4Z

z9B �s245-6/E;,o*H2f(75HKn"3*-5T.G5-67FnE;,)(RKL<?B%C=,MKL,M@N6'(9B;675H*H5H(7F)(/E%24@W(#*H,o.G<=$7"3B3(M:\E;,k*JI FMC?,)@N67B%,)*�B3('24Y=,�E;B�6'$'2DCx245H*
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(h5HY?@3,)():W@%<=B3(/2DC?<?@W(9.10%<=5H(75b*T2l(7<?*HB;6'5-<=@ V32?(7FM,n(hB3$R*H,)(RKL<?B%C=,MKL,M@N6'(R*H<_.)24B;z�Z\}e@ ,�R\,M6):�B%@3,oE;,U(R"\,M$1(7"W,U.Q�
675HC?,U(SE;,f.G,n67$12DCx245H*y,)(h6kE;,A"\<?B%C=<?5H$R�s2?5-$',L*-,A*H5H,M@ ,M@N67$',LB%@%,A,)@=6'5P6'FA,G6k('2l� <?$'Kn,=:�<?B E;B KL<?5H@3(S.G,)$h61245H@3(
67$1245-6'(�('245H*-*T24@N6'():_,Gz;"%$'5-KLFU(gjo*JI 2?5HE;,SE;,aY=,)(h67,)()Z;[X,S(7]_(h67&)KL,/E;,a$',).M<?@%@32?5H('('24@3.M,9Cx2o2?*-<=$'(|6'$'2DCx245H*H*-,)$g(7B%$�E;,
"W,M675-6'(�035H(h67<=$75T`NB%,)(�E;,�E;<=@%@%F),)(�2x�W@cE%,/$',).M<?@%@W2DqT67$',/E;,U(�"%$'5-KL5-675HC?,U(�E;,aKn<=B%C?,)KL,M@N6)Z
[X,O"3$7,)Kn5H,M$oFM*HFMKL,M@N6L`=B3,lE;<=5P6n"W<=B%C?<=5-$kE%FG67,U.Q6',M$nB%@ (7]_(h67&)KL,lE;,l$7,U.G<?@3@3245T(7('24@W.G,AE;,OKL<=B%C?,)Kn,)@N6'(

,)(h6f*H2 "3$7FU(h,)@3.G,c<?B *JI 2?V3(7,M@3.M, E;,�KL<?B%C=,MKL,M@N6)Z+��<=B%$f.G,)*H23:e@%<=B3(AB;6'5-*H5H(7<?@W(L67<=B;6O(h5HKL"%*H,MKL,M@N6):g.G<=KnKL,
"%$'5-KL5-675HC?,?:W*H2OE;FM$'5-C=FM,�E;,k*H2A"\<=(75-675H<?@ 24B .M<?B%$1(#E;B 67,MKL"3(Kn����

���
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E;,M$'@%5H&M$',)({"\<=(75P6'5-<=@3(y$',)vMB%,)()ZNm|,G6767,#"3$75HKL5P6'5-C=,#"W,)$7KL,M6+FMYN24*H,MKL,M@N6eE;,9E;5T(h675H@%Y?B%,)$+E;5"R\F)$7,)@N67,)(+C_5P6',)('(h,U(y"W<=B%$
B%@%,oK P)KL,�67$12xi^,U.Q6'<?5H$7,=:%KA245T(R.M,G6/2=(h"\,).G69@%,o@%<?B3(R5H@=6'FM$',)('(h,S"W2?(/E%24@3(9*-,n.M2=E;$7,oE;,k@%<?67$',k.G<=$7"3B3(MZ�m|,G6767,
5-@%� <?$'KL24675H<?@ (7,M$1245-6#"324$/.G<=@=6'$7,�67$'&)(#B%675H*-,o"W<=B%$R"\<?B3C?<?5H$#5H@N67,M$'"%$'FG6',M$RE%,)(9E%<?@%@%F),)(RE;,�6^]_"\,o2?(7"\,).Q6'B%,M*H*H,)(
E%24@W(�*H,)(�C=,M$'VW,U(�E%,g*T2R*H2?@%Y?B%,�E;,U(�(75HY?@%,U(gr~2?.G675H<?@kKL,)@%FM,�*H,M@N67,)Kn,)@N6�:4E%,|KA24@35-&)$7,�(72=.M.)2?E;F),?:U5-@N67,)$7$'<?KL"%B3,?:
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24B;zO.)24$12?.G67FM$'5T(^6'5H`NB%,U(|E;Bc"32?$'2?KL&G67$',/$7,U.G<?@3@NBbZ_u9<?B3(�2?*-*H<?@W(|KA2?5-@N67,)@324@N6�C?<=5-$�.M<?KLKL,M@N6):%jn"32?$h6'5-$�E;,�.M,)(
E;<?@3@%FM,U(M:;*H,aKn<;E;B3*-,�E;,S$',).M<?@%@W245T(7('24@3.M,9Cx2n"W<=B%C?<=5-$�$',).M<?@%@W2DqT67$',9B%@�(75-Y=@%,?Z

UDV �DV��  cl^ � � �bk��>f\f�k��_^%c d_] f ��� �bc
!#"%$'&)(#`NB%,S.1032=`NB%,a"324$124KL&G6'$7,S2?5P6#FM67FS$',).G<=@%@_BX:;B%@cKL<;E;B%*H,�E;,S$7,U.G<=@%@3245T('(72?@3.G,RCD2AE%,MC?<=5-$�FM675T`NB%,G6',M$

.G,U(�"32?$'2?Kn&M67$',)(o2DC?,).LB3@ (75-Y=@%,f*H<?$1(7`NB%,O.M,M*T2 ,U(^6n"W<N(7(75-V3*-,=Zym|,M6h67,O6
�=.10%,O,U(^6n,NR ,).Q6'B%FM,l"324$nB%@ KL<;E;B%*H,
E;F)E%5-FS`NB%5X,U(^69(75P6'B%FS24"%$'&)(�*H,)(�(7];(^6'&MKL,)(�E%,S$7,U.G<?@3@3245T(7('24@W.G,orsC?<=5-$g�3Y=B%$7,S�3Z-w�{?tQZ
[b2O6
�?.103,nE�I FG6'5H`NB%,M6'2?Y?,n"W,)B;6�PG6'$7,o�s245-67,A(7B%5-Cx2?@=6SE;5HC?,)$'(7,)(RKLFG6703<_E%,)(a"%*HB3(/<?B Kn<=5-@W(aFMC?<=*-B3FM,)()Z\��<=B%$

*~I ,Gz;"\FM$'5-KL,)@=612x6'5-<=@ E;, .M,G6767, 24$1.10%5-67,U.Q67B3$7,=:y@%<?B3(O2DC?<?@W(oB%675H*-5T(hF�B3@%,�KLFG6703<_E%, 2?('(h,2Il$'B3E;5HKL,M@N6'2?5-$',�`NB%5
"W,)$7KL,M6�E%,a67$1245-67,M$#E%,SKL2?@%5H&M$',/2=El03<_./*H,SC?<;.M2?V%B%*T245H$7,/E;,S@%<?67$',a.M<?$'"%B3()Z
[X,pKL<_E%B%*-,cE�I FG6'5H`NB%,M6'24Y=,lCx2 ,NR ,).G67B%,)$f(72 6
�?.103,l,)@ E;,)B;z FG6124"\,)(8n�67<=B;6fE�I 2?VW<=$'E 5-*�Cx2�.G<?@W(^6'5P6'B%,M$LB%@
`NB32?E;$'B%"%*H,G6��S.G<=$7$',)(7"W<=@3E%2?@=6�24B;zOE%5 R FM$',M@N6'(g"32?$'2?KL&G67$',)(gE;Bc(h5HY?@3,/jnFG6'5H`NB%,M67,)$bd_,M@3(7B%5-67,a5H*�CD2n.G<=KL"324$',M$
.G,S`NB32?E%$7B%"3*-,M6�jnB%@%,aV32=(h,SE;,S(75-Y=@%,)(�.M<?@3(h675-67B%F),SE;,S`=BW2?E;$'B%"%*H,G61(�FG675T`NB%,G6'F)()Z�G_5�B%@%,�.M<?$'$7,U(h"\<?@WE%24@3.M,#,)(h6
� �! �"*%;"*56%'2?>3BC+.-&/�),2."Q#F 
#&/�56"*%��C"*56(*%7 �8Q56"*%7(3#N/�:�/�%&+!(*"*/�1$(*2.),2."$#;#&-&56/�%'B= �-& �),L?#N-02.% �=#&56(3#N2�� 56/�%MD.56),),2M:�T /�),B3:�+�),2."Q#F 
#&/�56"

 .8Q2�D91$(= 
#&-&2OB= �-& �),L?#N-02.%M2.%&#;#&56(3#!R��� �/ #;%&/�),/�:  �/�-&2��$D6T 2�%0#MD.2?#0#N2G4*2.-0"*/�L.-&2O1�(329"*56(*%'2.>�B*:�/�D./ #&56"*%�H
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������� �3Z-w�{ p �y24$7675H,aFG675T`NB%,G6124Y=,aE%BpKL<;E;B%*H,�E;,a$',).G<=@%@32?5H('(72?@3.G,

67$'<?B%C=FM,#E%2?@3(y*T2SV32=(h,#E;,R(h5HY?@%,U(M:=*-,9Kn<;E;B3*-,#$',M@_C=<?5H,gB3@O`NB32?E;$'B%"%*H,G6g2DC?,).gB%@3,#FG6'5H`NB%,M6h67,=:N(75H@%<?@A5H*3$',M@_C?<=5-,
*-,S`NB32=E;$7B3"%*-,M6�67,M*�`=B3,M*JZ
u#<=B3(�24*H*-<=@3(�KA245H@N67,M@W24@N6�C?<?5H$�,M@�E;FM6'245H*�*H,a� <?@3.G675H<?@%@%,)KL,M@N6#E;,�.G,aKL<;E;B%*H,�E�I FM675T`NB%,G6124Y?,=Z

E � c��9/�d�/�f%/�d � c�� ] f�c �Qf&,�� � f � . 1 /
�#@ `NB32=E;$'B%"%*H,G6kCx2 .M<?$'$7,U(h"\<?@WE;$7,Aj *H2c6'<46124*H5P6'FlE�I B%@ (75-Y=@%,?:{.G,l`=B35|5HKL"%*-5T`NB%,c`=B3,O.1032?`NB%,OFM*HFMKL,M@N6

E;BO`NB32=E;$7B3"%*-,M6g"\,MB%6�.M<?KL"%$',M@3E;$',#B%@3,/(7B%5-67,RE%,RCx24*H,MB3$'(|*-<=$'('`NB%,#*H,9"32?$'2?KL&G67$',9.M<?$'$7,U(h"\<?@3E324@N6+,)(h6gE%]N@W2x�
KL5H`NB%,=ZX[b2p(^6'$7B3.G67B%$',A2?E;<=";67F),o"\<?B3$/B3@ `NB32=E;$'B%"%*H,G6a,)(h6S2?*-<=$'(RB%@�6'2?V%*H,)24B�E;,L*-5T(h67,)()Zrz/24@3(a*H,A.M2?(aE�I B%@
(h5HY?@3,RKL<?@3<?KA24@_B%,)*~:N<?@pKA24@%5H"%B%*H,S`=BW2x67$',9*H5T(^6',)():%.1032?.MB%@%,a.G<?$'$',)(7"W<=@3E%24@N6|jnB%@p"32?$'2?Kn&M67$',?Z\zR2?@3(g*-,S.)2?(
E�I B%@ (75-Y=@%,�V%5HKA24@_B%,M*J:35H*�]p2f`NB32467$',k.G<=B%"%*H,)(RE;,�*H5H(h67,U(M: .1032?`NB%,�.M<?B%"3*-,n.G<?$'$',)(7"W<=@3E%24@N6#jAB%@ "324$124KL&G6'$7,
"W<=B%$�*T2cKA245H@�YN24B3.103,A,G6k*T2cKA245H@ E%$7<=5P6',?Z�m|032=`NB%,AFM*HFMKL,M@N6oEXI B%@3,f*-5T(h67,A,)(h6kB%@ (7]_KkV\<?*H,f2?('(h<;.M5-FAjcB%@
67,)Kn"W(+E;,9E%FMV%B;6g,G6�jaB%@A67,)KL"3(+E;,#�3@XZ%m|,9(h]_KoVW<=*-,#,U(^6|FMY=2?*-,)KL,M@N6+E;<46'F9E�I B%@O('.G<=$7,Sr *H<?$1('`=B3,#*-,R(h];(h67&MKL,
E;,f$',).M<?@%@32?5H('('24@3.M,n,)@ E;<=@%@%,OB3@WtS,M6o,)(h6o2=(7(7<;.G5HFOj .G,)$h61245H@%,)(�CD2?*-,)B%$1(,n � ,Gz;5H<?@3(oE;,)(oE;<?5HY461(�"\<?B%$oB%@%,
.G<=@;�3Y?B3$'24675H<?@X:b.M<?B%$'V%B%$',f,M6o"\<=(75P6'5-<=@ E;,lE%FMV%B;6n,G6AE;,f�W@ "W<=B%$nB%@ KL<?B%C=,MKL,M@N6U:b"\<=(75P6'5-<=@brs(1tS"\<?B%$nB%@
,MKL"%*T2?.M,MKL,M@N6): 
�� ,G6 
 � "\<?B3$�B%@%,S<?$'5H,M@N6'24675H<?@XZ
zR2?@3(�*T2n(7B%5-67,S@%<=B3(�@%<?67,M$'<?@W(|B3@c`NB32=E;$'B%"%*H,G6#KL<?@%<=KA24@_B%,M*�E;,S*T2nKA24@%5H&M$',S(hB%5HCx24@N67,on

��� 6�281VE�A=I#7#@�K!2����
	��
� 6�281VE�AbCU7#XT�
	��
� 6�281VE<AVC�H!6���	��
� 6�281VE�AJ7%9U2DAD@E��
	 3

,G6�B%@�`NB32?E%$7B%"3*-,M6#V%5-KA2?@NB3,M*XE;,S*T2nKL2?@%5H&M$',a(7B%5HCx24@N67,on

� - � 6�281�EA<I#7#@�K!2���� B897!2VE�A�	�� � 6�281VE�AJID7#@�K:2������5#XUIVG�A�	 / �
- � 6�281VE�AbCU7#XT� B89�7!2VEA�	�� � 6�281�E�A CU7#XT����5#XUIVG�A�	 / �
- � 6�281VE<AVC�H!6�� B897!2VE�A�	�� � 6�281VEFAVC�H!6�����5#X:IVG�A�	 / �
- � 6�281VE�AJ7%9U2DAD@E�� B897!2VE�A�	�� � 6�281VE�A�7#9U2DA#@E����5#XUIVG�A�	 /#3

�y24$+,Mz;,MKL"%*H,9"\<?B%$g*-,/(h5HY?@3, � ���jq�� �!��}���`NB%5 ,)(h6|B%@l(h5HY?@%,RV%5HKL2?@_B%,M*\<?>f*H,9KL<=B%C?,)Kn,)@N6|,)(h6g.M<?KL"\<=(7F9E;,
"%*HB3(h5H,MB3$'(�KL<?B3C?,MKL,)@=61(g$7,U.Q675H*H5-Y=@%,)():;<?@c24B%$12n*-,S`NB32=E;$7B3"%*-,M6#(hB%5HCx24@N6�n

w�{�{
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� - � . 	�� � . 	 / �
- � 6�2��%@�A��M5#X:IVX�@��6�2 �8@�A �M5DX:IVX8@� 6�2 �%@�A 	�� � 6�2 �8@�A�� 5#X:I�X�@���62��%@�A�� 5#X!IVX�@���6�2��#@�A�	 / �
- � @�A#X�E�9�A�	�� � @�A#XE89A�	 / �
- � G�7%9:2���^H�5DX#CUA���5�1 	�� � G�7%9:2��� H�5#X#CUA���5�1 	 /#3 �

��<=B%$|.M<?@3(h675-67B3,M$g*-,U(+`NB32?E%$7B%"3*-,M6'():?*H,9KL<;E;B%*H,9@%,R"W,)B;6g"W2?(eB%675H*-5T(h,)$gE%5-$',).G67,MKL,)@=6|*-,U(+Cx24*H,MB3$'(+,M@_C?<x]=FM,)(
"324$g*H,)(�(h];(h67&)Kn,U(�E;,R$',).M<?@%@W245T(7('24@3.M,?Z=}e@l,�R\,M6):%E;BO�s245-6#`=B3,R*H,)(�(7]_(h67&)KL,)(gE;,a$7,U.G<?@3@3245T(7('24@W.G,�67$12DCx245H*-*H,M@N6
(hB3$�E%,)(�0%5T(^6'<?$'5H`NB%,U(|E%,R61245H*-*H,a*-5HKL5P6'FM,Ar "3*-B3(75H,MB%$1(g67$124KL,)(g"\<?B%$�*H,aKn<=B%C?,)KL,M@N6):_B%@%,a<=Bl"%*HB3(75-,)B%$1(+6'$'2?KL,)(
"W<=B%$A*T2 .G<?@%�3Y?B%$12x6'5-<=@X:yB%@%,c6'$'2?KL,�"W<=B%$f*JI ,)Kn"3*H2=.G,MKL,)@=6f,M6f*~I <?$'5H,M@N6'24675H<?@WtG:eB%@ "324$124KL&M67$',p"\,MB%6#PG6'$7,
$7,U.G<=@%@_Bo,)@A"%*-BW(h5H,MB%$1({� <=5H()Z4�y24$e,Mz;,MKL"%*H,?:=(75%*H,9(75-Y=@%,MB%$yKA2?5-@N675H,M@N6+*T2S.G<=@;�3Y=B%$'24675H<?@ � "W,)@3E%2?@=6|B%@%,9E;<=B;�
I)2?5-@%,oE;,S67$124KL,U(M:WKL2?5H(R`NB%,�*T2L6'2?5-*H*-,oE;,k*JI 035H(h67<=$75T`NB%,S@XI ,)(h6/`NB%,kE;,�67$'<?5T(�67$124KL,U(#24B�@%5HC?,U24B E;B (h];(h67&MKL,
E;,a$7,U.G<=@%@3245T('(72?@3.G,=:=<=@pCx2n$',).G,)C?<=5-$�`NB32x6'$7,R� <?5T(�*T2nK P)KL,�.G<?@%�3Y?B%$12x6'5-<=@XZ
!bCx2?@=69EXI ,�R\,U.Q67B3,M$9*T2A.G<=@3(h675-67B;6'5-<=@ E;B `NB32?E;$'B%"%*H,G6U:35H*XCx2L�s24*H*H<?5H$�� B3(75-<=@%@%,M$9*-,U(�$7F)"WFM675-675H<?@3(R24Bc@%5HC?,U24B�E;,
.1032?`NB%,g"32?$'2?Kn&M67$',?Zx! "324$7675H$eE;,g67<=B;67,U({*-,U({<;.M.GB3$7$',M@3.M,)(�2D]=2?@=6{*H,gKoP)Kn,#(7]_KkV\<?*H,?:D<?@nCx2a24*H<?$1(�.M<?@3(h675-67B3,M$
B%@�B%@%5T`NB%,kF)*-F)KL,M@N69"\<?B%$R*-,U`=B3,M*b*H,S6',MKL"3(/E;,kE;F)V%B;6R,M6RE;,k�3@X:3*H,o('.G<=$7,a,M6R*H,)(#Cx2?*-,)B%$'(9(h<=@=6/.M24*T.GB3*-FU(�,M@
� <?@3.G675H<?@cE;,�.G,)B;zlE;,U(�$'FM"\FG675-675H<?@W(MZ
}e@3(7B%5P6',?: 5H*�Cx2A�s2?*-*H<?5H$9,�R\,U.Q6'B%,M$/*H2 � � ��� � yXxTu`x � ��y�E%B `NB32?E%$7B%"3*-,M6):W.?I ,U(^6ajOE;5H$',k`NB%,k*JI <=@ Cx2OE;,)C?<=5-$

E;F).M5HE%,M$#E;BpKL<?KL,M@N69E;,SE;F)V%B;6#,G69E%,R�W@cE%Bp(75-Y=@%,S.G<=$7$',)(7"W<=@3E%2?@=6�24Bc`NB32?E;$'B%"%*H,G6UZaz9Bp�s2?5P69`NB%,S.G,)$h61245H@3(
"324$124KL&M67$',)(O(7<?@N6cE;]_@324KL5T`=B3,)():|*T2 6��?.10%, E;, (h,)Y?KL,M@N6'24675H<?@ @XI ,)(h6c"32?(O� <?$1.GF)Kn,)@N6pB%@�"%$'<_.M,)('(hBW(O245T(7F?Z
�b<=B;67,M� <?5T(M:y*H,�C?<;.)24V%B%*T245H$',pE;,c@%<?67$', .G<=$7"%BW(o@3, .G<?KL"%$',M@WE `NB%, E;,U(f.G<=@;�3Y=B%$'24675H<?@3(n(h6'2x6'5H`NB%,U(M:|.G,�`NB%5
"W,)$7KL,M6�E%,�(h,aV32=(h,)$#(hB%$�*T2nCx24$'5H24675H<?@lE%,S*H2L.G<=@;�3Y=B%$'24675H<?@l"W<=B%$�,NR ,).G67B%,)$#*H2L(7,MY=Kn,)@N6'2x6'5-<=@pE%,)(�(75-Y=@%,)()Z
[X<=$'('`NBXI B3@c2?B;67$',S"32?$'2?Kn&M67$',S,)(h6Rjf.10%,)Cx24*b(7B%$RE%,MB;z�.G<=@;�3Y?B3$'24675H<?@3(#(7B3.).G,)('(75-C=,)():;@%<?B3(R2DC?<=@3(�E;F).M5HE%FkE;,
(hF)"324$',M$n.G,c"32?$'2?Kn&M67$',O,)@ E;,)B;z FM*HFMKL,)@=61(MZe[b<?$1(7`NBXI 5H*|,U(^6A*HFMY?&)$7,)KL,M@N6nE;FU.M2?*-Fp@%<?BW(n2DC=<?@3(n.10%<=5H(75�E;,l*H,
Y=2?$'E;,)$�67,)*�`NB%,)*~Z\[b2L�3Y=B%$',k�%ZHw2)AE;<=@%@%,�B3@%,k5H*-*HB3(h67$12x6'5-<=@ E;,)(RE;5 R FM$',M@N6',)(9(7,MY=KL,M@N6'24675H<?@3(�"\<=('(75-V%*H,)(9"W<=B%$
B%@�`NB32?E;$'B%"%*H,G6UZ

������� �%ZHw2) p }yz;,MKL"%*H,)(9E;,S(h,)Y?KL,M@N6'24675H<?@cE;,)(�`NB32=E;$'B%"%*H,G6'()Z

E � *b��, � ,�d � � c4, � 1 ��f�c&1 � ,�� 1�� 1 ��d �!c 1��
�#@%,p� <?5T(nB%@ `=BW2?E;$'B%"%*H,G6A.G<=@3(^6'5P6'B%F?:y*H,cKL<_E%B%*-,pCx2 E;,MC=<?5H$o*JI FM675T`NB%,G6',M$f()I 5H*�.G<?$'$',)(7"W<=@3E j B%@ (75HY?@%,

.G<=@%@_BXZW�{<=B%$/.M,M*T2%:\<?@ .M<?KL"32?$7,�*H,L`=BW2?E;$'B%"%*H,G6a2DC?,).k.G,MB%z .G<?@N6',M@_B3(9E324@3(RB%@%,nV32?(7,oE%,n(75-Y=@%,)()Z3�{<=B%$R*H,
KL<_E%B%*-,RE;,9$',).M<?@%@32?5H('('24@3.M,�E%,#*H2�KL2?5-@AYN24B3.103,?:4<=@ACD2o2DC?<=5-$y*T2SV32=(h,#E;,/E;<?@3@%FM,U(+.G<=@3(h675-67B%F),9E;,)(|.G<=B%"%*H,)(
`NB32?E;$'B%"%*H,G67�J@3<?K�(7B%5-Cx2?@=61(Mn

w�{ )
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- ����� 	�� � 6�2 �9�A 	�� � 6�2 �9A 	�� � T�A%98E:28ID56#A�	 3 � � /
- ��� H!685%E 	�� � 6�2 �9�A�	�� � 6�2 ��9�A�	 � � G�7%9:2��87#@�E56%A�H�5#XDCUAOA#@ ��5�1 	 3 � CU5!2�@OH!6%5%E�A /

[b2 CD2?*-,)B%$ 8 ? 69BD:c"\<?B%$LB%@ "324$124KL&M67$',f5-@WE;5H`NB%,�`NB%,p@XI 5-KL"\<?$767,c`=B3,M*H*-,pCx24*H,MB%$AE;B "324$124KL&G6'$7,l"W,)B;6APG6'$7,
B;675H*H5H(7FM,=Z G_5g"324$o,Gz;,MKL"%*H,f*H,l`NB32=E;$7B3"%*-,M6 �'� m��J:J� 2?B3.GB3@C�J:J� 24B;6'$7,9�J:J� C=,M$7675T.M2?*-,9�� ,U(^6n5HE%,M@N675-�3F?:�<?@ ('245-6o2?*-<=$'(
`NBXI 5H*X()I 2?Y?5-6�E%,S*H2n"%$'<4� <=$7KL, ��Z
zR2?@3(/@%<46'$7,L.M2=(M: <=@ B;6'5-*H5H(7,LB%@%5T`NB%,MKL,M@N6S*H,)(a(h]_KoVW<=*-,U(/.M<?@N67,)@_B3(RE324@3(a*H,)(a`NB32?E%$7B%"3*-,M6'():\KA2?5H(/"\<?B%$aB%@
C?<;.M2?V%B%*T245H$7,R.G<?@N6',M@32?@=6�E;,U(�(h5HY?@%,U(�2D]=24@N6�E;,)(g"32?$'2?Kn&M67$',)(g(h5HKL5-*T245H$',)():N<=@O"\,MB;6�6'$7&U(�V%5-,)@O5HKA24Y?5H@%,)$g*JI B;675-�
*-5T('2x675H<?@cE;,a*T2AE;B%$'FM,a,G69E;,U(�.M2?$'2=.Q67F)$75T(h675T`=B3,)(�E;,)(�"W24$124KL&G6'$7,U(g24�3@cE;,�E;5T(7.M$75HKL5-@%,)$�"%*HB3(�"%$'F).M5H(7FMKL,M@N6�*H,)(
(h5HY?@3,)()Z

�#@%,�� <=5H(y`NB%,�*H,�Kn<;E;B3*-,#E�I FG6'5H`NB%,M6'2?Y?,�29�W@%53('296��?.10%,=:x5-*3$7,)@NC=<?5H,+B%@n6'$75H"%*H,G6+.G<=@3(h675-67B%F�E;BA`NB32?E%$7B%"3*-,M6):
E;B @3<?K E;B (75HY?@%,o$7,U.G<?@3@NB r <?@ $7,)@NC=<?5H, ? � � =�����A�(h5{24BW.GB%@%,L.G<=$7$',)(7"\<?@3E%2?@3.G,S@bI 2OFG67Fo67$'<?B3C?FM,Dt�,M6aE�I B%@
(7.M<?$',?Z?[b,9('.G<?$',9.M<?$'$7,U(h"\<?@3ELjS*JI FMCx24*HB32x6'5-<=@fE;,9*JI FG675T`NB%,G6124Y=,#,NR ,).G67B%F=Z=�{<?B3$|.G,M6h6',9,Gz;"\FM$'5-KL,)@=612x6'5-<=@X:?@%<=B3(
2DC?<=@3(|.103<?5T(h5XE;,�.)24*T.GB%*H,M$�.M,�(7.M<?$',R,)@l� <=@3.Q6'5-<=@pE%Bp@3<?KkV3$7,SE;,a"32?$'2?Kn&M67$',)(gKL5H(#,M@c.G<?$'$',)(7"W<=@3E%24@W.G,?Z
�y24$�,Gz;,MKL"%*H,?:W(h5�<=@l@%,a�s2?5P6#2?B3.GB%@3,�.G<?$'$',)(7"W<=@3E%24@W.G,9,M6#`=B3,S*~I <?@p$7,)@_C?<?5H,/*-,S(75-Y=@%, ? � � =$� ��A;:;*H,a('.G<=$7,/,)(h6
� Z�G_5b<?@c24$'$75HC?,ajn�s245H$7,aB%@3,�.G<?$'$',)(7"W<=@3E%24@W.G,R2DC=,)./E;,MB%zl"32?$'2?Kn&M67$',)(ars.)2?(�E;,S*T2n"%$'<4� <?$'KL, � .M5bE;,U(7(7B3(1tQ:<?@p$7,)@_C?<?5H,1�;:%(75 67<?BW(�*-,U(�"324$124KL&M67$',)(�(h<=@N6�,)@�.G<?$'$',)(7"W<=@3E%24@W.G,9<=@l$',M@_C=<?5H, �WZ
*,+�� � /A9�5��N= 9�= �@/OF 38L�1�L�E�7l/�H

�#@%,S� <=5H(#*-,U(#(h5HY?@3,)(�$',).G<=@%@_B3(�24Bc@%5HC?,U24B�E;,U(#E;5"R\F)$7,)@=61(�KL<;E;B%*H,)(#E;,S$',).M<?@%@W245T(7('24@3.M,nrsKA245H@�Y=24BW.10%,?:
KA245H@fE;$7<=5P6',?:NE;,MB;zLKA245H@3(1tQ:_.4I ,)(h6+*-,9Kn<;E;B3*-,/E;,9.G<=KL"324$1245T(h<=@pr �3Y?B3$7,9�3Z-w)�Nt{`NB%5\"%$',M@3EL*H,#$',M*T245T(MZN! "324$7675H$
E;,)(|6'$75H"%*H,G6'(�F)KL5H(�(7B%$�.1032?`NB%,a.M2?@324*J:_5-*�Cx2LE;,)C?<?5H$�E;FG6',M$'KL5-@%,)$�(h5�*JI <=@l2L2 R�245H$',/joB%@c(h5HY?@%,/V%5HKA24@_B%,M*J:;B%@
(h5HY?@3,/KL<=@%<?KA24@_B%,)*~:_<=BpE;,)B;zp(75HY?@%,U(�Kn<=@%<?KA2?@NB3,M*T(g(75HKkB%*-6'2?@%F)()Z

������� �3Z-w)� p �e*T2?.M,�E;BcKn<;E;B3*-,�E;,S.M<?KL"324$1245T(7<?@lE324@3(�*JI 2?$'.1035P6',).Q6'B%$',?Z
��<=B%$#"\<?B%C=<?5H$#,NR ,).G67B%,)$9*T2A.G<=Kn"W24$1245T(h<=@lE;,U(9(75-Y=@%,)():%*H,�KL<_E%B%*-,kCD2AE%,MC?<=5-$R(h,SV32=(h,)$#"%$'5-@W.G5H"324*H,MKL,M@N6

(hB3$nB3@%,�FMCx24*HB324675H<?@ `=BW24*H5P612x675HC?,cE;,U(L$7,U.G<?@3@3245T(7('24@W.G,)(o,NR ,).G67B%F),)()Zy�{<?B%$f.M,M*T2%:y5H*#Cx2 B%675H*-5T(h,)$A*-,U(A(7.M<?$',)(
.G<=@=6',M@_B3(eE324@3(|*-,U(y6'$75H"%*H,G6'(g2x�W@fE;,RE;FM67,)$7KL5H@%,M$g*-,9<?Bf*H,)(|(h5HY?@%,U(+`NB%5 (h<=@N6|.G<=$7$',).G6'()Z �R@AC?<=5P6�E;<?@3.9`=B3,9*H,)(
KL<_E%B%*-,U(|E%,R.G<=KL"324$1245T(h<=@L,G6gE%,9$',).G<=@%@32?5H('(72?@3.G,#(7<?@N6�.G<?KL"%*H&G6',MKL,M@N6g*-5HF)(g(hB3$|.G,R"%$'<?V%*H&MKL,REXI F)CD2?*-BW2x675H<?@
E;,)(�(75HY?@%,U(MZ
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[X,S"%$',MKL5H,M$�"%$'<?V%*H&MKL,Sjn$7FU(h<=B3E;$',R,U(^6#*T2LE;FG6',M$'KL5-@324675H<?@cE;,)(9E;5 R FM$',M@N61(�(7.M<?$',)(�24Bc@%5HC?,U24BcE;,S.1032?`NB%,
(h5HY?@3,?Z{u#<?BW(o2DC=<?@3(SC_B "%$7FU.GFUE;,MKLKL,M@N6o*T2 KLFM670%<;E;,c`NB%5�2 FG6'Fl.10%<=5H(75H,O"\<?B%$n,NR ,).G67B%,)$o*JI F)Cx24*HB32x6'5-<=@ E;,
*~I FG6'5H`NB%,M6'2?Y?,?Z\u#<=B3(92?*-*H<?@3(#KL2?5-@N6',M@32?@=6RC?<?5H$9*H,)(R.10%<?5-zl,M6R,Mz_"\FM$'5HKn,)@N6'2x6'5-<=@3(9`NB%5�<?@N69FM67Fk,�R\,U.Q6'B%F)(R"W<=B%$
*-,U(�"324$124KL&M67$',)()Z

UDV��bVTW �<i!��� � c�Z ����k��>]bk�Z0��� � d_c d���� cl[ fhf\^ ��[aclf g'� ]b[ � c4f g_k�[ak�����Z'[aclf
!#B�(h,)5-@cE;,U(�Kn<;E;B3*-,U(�E;,S$7,U.G<=@%@3245T('(72?@3.G,=:NE;,)B;zf6^]_"\,)(�E;,�(7];(^6'&MKL,)(g,Gz;5T(^6',M@N62n%B%@c(h];(h67&)Kn,aV32=(hFS(7B%$

E;,)(�.)24*T.GB%*T(�(h6'2x6'5H(h675T`NB%,)():;,G6#B3@c(7];(^6'&MKL,aV32?(7FS(hB3$#E;,)(�.)24*T.GB%*T(�Y?F)<?KLFG6'$75T`NB%,)()Z

( , � ,0*Ri / � 18�^
 �0, . f�
��^�&1�*-,�c�d i � 1 �:
 � *R
 / � d��Qf 1
��<=B%$#*JI ,)KL"%*H2=.G,)Kn,)@N6#,G69*JI <=$75H,M@N612x675H<?@b:%.G,�(7<?@N69E;,)(9.M24*T.GB3*H(�Y=FM<=KnFM67$'5H`NB%,U(�`=B35�(7,M$'C?,M@N6#jAE;FM67,M$'KL5-@3,M$

*-,S(7]_KkV\<?*H,S$7,U.G<?@3@NBbZ0�R@cB;6'5-*H5T(h,S*JI 2?"%"32?$h6',M@32?@3.G,aE�I B%@%,S"\<=(75P6'5-<=@cjnB%@3,'IM<?@3,S$7FM� FM$',M@3.M,R<=Bp*JI 24*H5-Y=@%,MKL,M@N6
E;, 
 � ,M6 
 � "W24$S$124"%"\<?$76ajpE;,U(S2xz;,)()Z��{<?B%$a"\,M$'Kn,M6h6'$7,LB%@%,A.M,M$76'245H@%, � ,Mz_5HV%5H*-5-67F=:�<?@�B;675H*H5H(7,AB%@ .G,M$76'2?5-@5-@N6',M$'CD2?*-*H,R2?B;67<=B%$�E;,/*H2 IM<=@%,R<=BlE;,U(�2xz;,)(|$'FG� FM$',M@W.G,)()Z_!#Bc(h,)5-@pE;,S.G,)(g5H@N67,M$'Cx24*H*-,U(M:N<?@p"\,MB;6#.M2?*H.MB%*H,M$gB%@%,
E;5T(^6124@3.M,a`NB%5b,)(h6�,)@cKn,U(hB3$7,SE;,S(7,M$'CN5H$#E�I FMCx24*HB324675H<?@cE;,a*H2A`NB32?*-5-67FSE;,S*T2n$7,U.G<?@3@3245T(7('24@W.G,?Z
��<=B%$/*~I ,MKL"%*T2?.M,MKL,M@N6):\@%<=B3(#B;6'5-*H5T(h<=@3(9*T2OE%5H(h6'2?@3.G,o,M@N67$',�*T2f"\<=(75P6'5-<=@ .G<=B%$'2?@N67,�,M6R*H,k"32?$'2?*-*HFM*HFM"%5H"\&)E;,

`NB%5|$',M"3$7FU(h,)@=6',A*H2�IM<=@%,f$',).G<=@%@_B%,?Z�!#5H@3(75~:{(h5g*T2�KA245H@ ,)(h6nj `=BW2x67$',O.M,M@N675HKL&G67$',)(o24B E%,)('(hB3(oE;,O*T2��s2=.G,
(hB3"WF)$75H,MB%$',aE;,S*H2 I)<?@%,=:;*-,�('.G<=$7,/Cx2oPG67$',SE;, �3Z
��<=B%${*~I <?$'5H,M@N6'24675H<?@X:D*T2/(75-67B324675H<?@k,U(^6yB%@n"\,MBL"%*HB3(y.G<=Kn"3*-5T`NB%FM,=Z�zoI B%@%,�"32?$h6U:D(7,M*H<?@n*H,)({.M2=(M:xB%@n<?BnE;,MB%z

C?,U.Q67,)B%$1(b(7<?@N6�B;6'5-*H5T(hFU(MZU�y24$�,Gz;,MKL"%*H,?:D"\<?B%$�*~I <?$'5H,M@N6'24675H<?@ <>:
B 3�? � 5>8;:M:x(h,)B%* 
 � ,U(^6�B;675H*-5T(7FedD"W<=B%$�*JI <?$'5-,)@=612x6'5-<=@
�0= B ?��2=���3(5>8;:b~�5>A�� : : � ��5>AC3J:;*-,U(�E;,MB;zlC?,).G67,)B%$'(�(7<?@N6�B;675H*H5H(7F)()ZazkI 24B%67$',/"W24$76):;<?@p@%,/�s245-6#"32=(+6'<?Bxi^<=B%$1(�*H2
KoPMKL,S.G<?KL"32?$'2?5H(7<?@l(hB%5HCx24@N6�*-,U(�<?$'5-,)@=612x6'5-<=@3(M:_<=@O"\,MB;6�6',)(h67,M$#(75�B%@cE;,)(�C=,).G67,MB3$'(g,)(h6#.G<=*-5H@%F)2?5-$',?:_<=$h6'0%<4�
Y?<=@324*J:_<?"%"\<=(7F?:;,M6'.4Z
u#<=B3(e2DC?<=@3(y.10%<=5H(753E�I B;675H*H5H(7,M$g.G<?KLKL,9E;5T(h6'24@W.G,�*JI FU.M24$76+24@3Y?B%*T245H$7,�,)@=6'$7,9*-,�C=,).Q6',MB%$|.G<?B3$'2?@=6e,M6+*T2S"W<N(h5-675H<?@
(h<=B%032?5P6'FM,/"W<=B%$�.G,aC?,U.Q67,)B%$UZN�y2?$g,Mz;,MKL"%*H,?:%(75\*JI <?@l67,)(h67,a*T2o.M<?*H5-@3F)24$'5-67F/,M@N67$', 
 � ,M6�*JI 2xz;,aC?,M$7675T.M2?*�rs<?$'5-,)@;�6'24675H<?@ C=,M$7675T.M24*H,UtG:W<=@ Cx2p.M24*T.GB3*-,)$9*JI 2?@%Y?*H,o,)@N67$', 
 � ,G6a*-,nC?,U.Q67,)B%$aE;,o*JI 2xz;,oC=,M$7675T.M2?*~Z`zR2?@3(/*-,L.M2=(9<=> *H,)(E;,MB%zkC?,U.Q67,)B%$1( 
 � ,G6 
�� 5-@N67,)$7C_5H,M@%@3,M@N6):4*H,�(7.M<?$',�.G<?$'$',)(7"W<=@3Ekj/*JI 2=E%E;5-675H<?@AE;,)(yE%,MB;zL24@%Y=*-,U(y.M24*T.GB3*-FU(M:4E%2?@3(*-,S.)2?(�<?>pB%@�(7,MB%*XC=,).G67,MB3$g5H@N67,)$7C_5H,M@N6�r 
 � 2n"%$'5-<=$75�tQ:;*H,S(7.M<?$',/.M<?$'$7,U(h"\<?@WEOjLE;,MB%zO� <?5T(�*JI 2?@%Y?*H,S.M24*T.GB3*-F=Z
z9B �s245-6n`NB%,O@3<?B3(o@XI 2DC?<?@W(S"32?(kB;675H*H5H(7FO*JI <=$75H,M@N612x675H<?@ *H<?$1(kE%,f@%<=(k67,U(^61(M:{.G,U(k('.G<=$7,U(S@XI <?@N6o"32=(k"3BhPG6'$7,
FMCx24*HB%FU(MZ4[b,)(e.)24*T.GB%*T(eE;,#('.G<=$7,U(yE;<?@%@3F)(y5T.G53(7<?@N6e"%B3$7,)Kn,)@N6e5-@3E%5H.)2x675-�s(+E%,#.G,#`NB%,�@%<=B3(e(7<?B%032?5P6',M$'5-<=@3(y2DC?<=5-$
.G<=KnKL,/6^]_"W,�E%,a('.G<=$7,=Z
( , � ,0*Ri / � 18� � 1 � � c�cQf��	� 1 *-,�c�d i � 1 �9/ ,C/�d �9/�d��Qf 1
[X,a(h];(h67&MKL,aE;,/$7,U.G<?@3@3245T(7('24@W.G,9(h6'24675T(^6'5H`NB%,/B;675H*H5H(7Fa$7,)CN5H,M@N6�jo.M<?KL"324$',M$gB%@lC?,).G67,)B%$g� <?B%$'@%5 ,M@l,M@N67$'FM,

r "%$'5HKn5-675HC?,U(9.)24*T.GB%*HFM,U(#"\<?B%$R*~I 0%5T(^6'<?$'5H`NB%,k.M<?B%$124@N6Qt�2DC?,U.SE;,)(RC?,U.Q67,)B%$1(�$7,)"%$'F)(7,M@N6'2?@=69.10W2?`NB%,�F)*-F)Kn,)@N6/E;B
C?<;.M2?V%B%*T245H$7,=Z;}XR ,).Q6'B%,M$aB%@3,�FMCx24*HB324675H<?@ E;,o*~I FM*HFMKL,M@N6/$7,U.G<?@3@NBc$',MC_5H,M@N6R24*H<?$1(#jl.M24*T.GB3*-,)$#*~I F).)24$769,M@N6'$7,�*H,
C?,U.Q67,)B%$�E;<?@3@%FS,G6#*H,aC?,).G67,)B%$�$7,)"%$'F)(7,M@N6'2?@=6�*H,/"W24$124KL&G6'$7,/$7,U.G<=@%@_BXZ
z95"R FM$',M@N6'(a6^]_"\,)(oE;,OE;5T(^6124@3.M,)(S,Mz;5H(h67,)@=6o"W<=B%$�KL,)(7B%$',M$k.M,G6kFU.M24$76S,M@N67$',fC=,).Q6',MB%$1()Z���<=B%$kE;FM67,)$7KL5H@%,M$o*H2
E;5T(^6124@3.M,f*H2c"3*-B3(n24"3"%$7<="%$'5-F),Lj @%<46'$7,f(7];(^6'&MKL,?:�@%<?B3(o2DC?<=@3(S.10%<?5T(75|E�I ,NR ,).G67B%,)$kB%@ .M,M$76'2?5-@ @%<=KkV%$',fE;,

w�{?8



���������
	
������ �C�a� ���)�O�\�S�� !��r� �� � � � $

67,U(^61(�2DC?,)./E;5"R\F)$7,)@N67,)(9E;5H(h6'2?@3.G,U(�(hB3$�*-,a"32?$'2?Kn&M67$',/E%,S*H2L.G<=@;�3Y=B%$'24675H<?@XZ
�{2?$7KL5�67<=B;67,U(R*H,)(/E;5T(^6124@3.M,)(/,Gz;5T(^6124@N67,U(M:W@%<?BW(/2DC=<?@3(R.10%<?5T(75�E;,o67,U(^6',M$a*-,U(R(7B%5HCx24@N67,U(On�
 2?0324*T24@%<=V%5T(M:

#92?KnKL5H@%YLr FMYN24*H,MKL,M@N6{24"%"\,M*HFM,�E;5T(^6124@3.M,gE;,�
 2?@%032x676'2?@k<?BoV%*H<_.UtQ:D}eB3.M*-5TE;5H,M@%@3,ar~E;5T(^6124@3.M,|Y=FM<?KLFM67$'5H`NB%,DtQ:
m|0%,MV_];.10%,)CA,G6/mg24@_V\,M$'$'23Z
�{<?B%$y6',)(h67,)$|.G,U(+E;5T(h6'24@W.G,)():?@3<?B3(e2DC=<?@3(e,NR ,).Q6'B%F9E;,)B;zL,Gz;"WF)$75HKL,M@N6'24675H<?@3()Z z/24@W(e*T2a"%$7,)KL5-&)$7,=:?@%<=B3(e,�R\,U.Q�
67B%<=@3({*JI 2?"%"%$',M@N675T(7('24Y=,|E;,�*T2a.G<?@%�3Y?B%$12x6'5-<=@ � "W<=B%$y*T29KA245H@nY=24BW.10%,|,M6e*H2RKA245H@AE;$7<=5P6',|,M6e*~I 24"3"%$7,)@N675T(7('24Y=,
Y?*H<?V32?*-,SE;,U(9E;,)B;zp.M<?@;�WY?B%$12x6'5-<=@3( � 24B�@%5HC?,U24B�E;,U(#E;,MB%zpKA245H@3()Z\m|,M*T2L"\,M$'Kn,M6RE�I B%@%,�"W24$76RE;,a67,U(^6',M$R*H2
Cx24$'5H24675H<?@fE;,/*H2oE;5T(^6124@3.M,R,)@=6'$7,RB%@%,/"W<N(^6'B%$',R.G<=$7$',).G67,kr �Rt|,G6�B%@%,/"W<N(^6'B%$',95H@3.G<=$7$',).G67,krs@XI 5HKL"W<=$h6',/`NB%,)*-*H,
.G<=@;�3Y?B3$'24675H<?@WtG:%,G6SE�I 24B;6'$7,�"W24$76/E�I FMCx24*HB%,)$9*T2OE;5"R\F)$7,)@3.G,o,M@N67$',k*T2fE;5T(h6'24@W.G,oEXI B%@�(h5HY?@3,�KL<?@%<=KL2?@_B%,M*�,G6
.G,)*-*H,SE�I B3@c(75HY?@%,aV%5HKA24@_B%,M*JZ
zR2?@3(�*T2AE;,MB%z_5H&MKL,S,Mz_"\FM$'5HKn,)@N6'2x6'5-<=@X:;<?@cB;6'5-*H5T(h,k2?Bc@%5-C=,)2?BpE;,o.1032?`NB%,S.M2?@324*bB%@cC?<;.M2?V%B%*T245H$7,a.G<=@3(^6'5P6'B%F
E;,L"%*HB3(h5H,MB3$'(a.G<=@;�3Y=B%$'24675H<?@3(nr��{:%~ 8;5>3J: 
 Z-ZHZ ta2x�3@�E�I F)Cx24*HB%,M$S*T2OCx2?$75T2x6'5-<=@ E;,U(SE;5H(h6'2?@3.G,U(a(hB%$SE;,U(S(h5HY?@3,)(
.G<=$7$',).G6'(gKA245T(�,MKL"%*H<x]=24@N6�E;,)(�.M<?@;�WY?B%$12x6'5-<=@3(�E;5 R FM$',M@N6',)()Z
[b2nE;5H(h6'2?@3.G,aE;, 
 240W24*T24@%<=V%5H(|,NR ,).G67B%,S(7<?@p.M24*T.GB3*W,)@O� <=@3.Q6'5-<=@lE;BpC?,U.Q67,)B%$|� <?B%$'@%5 ,M@p,M@N67$'FM,nr 
 tQ:%E;B

C?,U.Q67,)B%$�KL<x]?,)@ $7,)"%$7FU(h,)@N6'24@N6�*H,O(7]NKoVW<=*-,O$7,U.G<?@3@NB r	� � t�,G6oE%,O*T2�KA2x67$'5T.G,OE;,l.G<xCx24$'5H2?@3.G,AE;B (h];(h67&MKL,
r��etGZ
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 ��� ���� �
z9BL�s2?5P6+E%,�*~I B;675H*H5H('2x6'5-<=@fE;,�*H2aKA2467$'5H.M,#E;,#.G<xCx24$'5T24@3.M,?:D*H2SE%5H(h6'2?@3.G,#.)24*T.GB%*HFM,#E;F)"W,)@3EnY?$124@3E%,MKL,M@N6+E;,�*JI 2?";�
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