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Pr(V|L*)

Pr(NV|L*)

Fusion VraisemblanceSignal
S / NV / V

Modèle de système consonnantique

Décodeur acoustico−phonétique

Modèle de système vocalique

S / NV / V : segments silence / non vocalique / vocalique

¸�ly�\htbes�ÇÀ×��g©g��aeªM|�s�f#qr^`z��¾skÛ�ly��a�wW_.a�nÀp q½^¥ô�^`í

�HÛ ý Û ý �¨ù¶� ý.���]��ù3ÿ Þ·�*�«�¶ÿ�û��½à�����¸Y¹�)��ø�ý��½àEþKÿ�ù
�
s"fi¬Mj�d�fis�hib�wWjMd\ht��aclmjMdx×Â�iÃid\_t¬�aclm~�his"�Ìs�be|�s�a�wWj�aehisMpmpys�|�s�_�a�ht_is���sM�\|�sM_.acwxaclmd\_ sM_

�es��\|�sM_.ac�ÀÆ\dgj�wxpyly~�his�� ��_id\_ Æ\dgj�wWpmly~�his�� � �elypmsM_ij�sM�� �!�]Ì È7�´È�� [ð�
s{a�wWh�Û f=q½lyfis�_�aelmut×
j�w�aclydW_ jMdWbebes�j�aes¨fisM����sM�\|�sM_.ae��Æ\dgj�wWpmly~�his���wxa�acsMlm_.a�µ\��kÈs�_£|�dP©\s�_i_is\[#pys���aesM��ae��¬�acwW_.a
be¬MwWpylm�e¬����ehib�fisM��s�_ibes��\ly��acbes�|�s�_.ac��f=q½hi_isÀfihtbe¬MsÀfts¨Ç'n'�}|�lm_�htacs����ÌdWhib�j�ÃvwxjMhi_is"fis��
jMlm_i~0pywW_i�\his��«acbewWlmae¬MsM��� ¹,bcwW_�d�wWlm�-[��ewW��d\_vwxly�-[�jMd\b�¬Ms�_)[2sM�e�iwW�\_id\p
ska¼Æ�lms�ae_vwW|�lysM_v�k[a _ts�fil]Ú#¬�besM_tjMl¿w�aclydW_}sM_.aebes�pmsM���WbcwW_iftsM�«j�p¿wW���esM��fis�jMdW_i�ed\_t_isM���,�ipyd\��lmÆWsM�-[�¹,belmj�wxaelmÆWsM�-[�edW_vwW_.acs��-[4d�j�jMpyht�elmÆWsM�c��s���a�nop+qr¬kachifis"|�wWly��_ts�fidW_i_is��vwW��fisM��be¬��ehip]a�wxae���ewxaclm��¹*wWlm�cwW_.ac�
��d\hib�pms�|�d\|�s�_.a"�*pms�a�wxh�Û�ftsÀbesMj�d\_i_vwxly�e�ewW_ij�sÀsM��a�ftsÀ�\º�k�[#|�wWlm��w�Æ\s�jÀhi_isº�+���>�+»��+�>¼
�,uvwWóilypmlmae¬P��ftsÀÇ.º�k ��sMhipmsM|�sM_.aò[
~�hil³_ts���sMb�|�ska��vwW��s�_ijMd\b�s}wxh�Û£|�d�ftªMpys���fisÀp¿wx_i�.wW�\s
f=q½s�ÚÌsMjkachis�bÀp¿wftly�ej�belm|�lm_vwxaclmd\_£fis}¹*w\dMd\_ sM°�j�wWj�sP�k[³Ä�s{§´z�° |¨hipmaelypmly_i�\htsÀfis�Ægbcw%^�acb�s
wW|�¬Mpmlyd\b�¬�fvwW_i��pys��ibedgj�ÃvwWlm_ ��©g��acªM|�sÀw�ÆxwW_.a�fts���sMbe|�s�a�acb�s�fis���|�d�fi¬�pylm�cwxaelyd\_i�´�tÃid\_i¬ ×
aclm~�hisM�¼fis���s��e�vwxjMsM��wWjMdWhi��aely~�hisM�¼ska�ftsM��|�dgfi¬Mpmly�ewxaclmd\_i�±�iÃid\_idxa�wWjkacly~�his��¼s=°�j�wWj�sM��[
�HÛ ý ÛÕÚ ½ �]��ý.�Eà¥û�¾�½à��±ø¿� à�À>ý)Þiù
ø���àEý
ùÁ��ù
ûAû+�«û�� "	Ýù
ûÂ¢*�]���*�EàEþKÿ�ù
û ù��

���ø�û+�ø��ø��½àEþKÿ�ù
û
Ä�s�a�acs |�d�fi¬�pylm�cwxaelyd\_ ��sHóiwW�esî�ehib pyw ��sM�\|�sM_.acwxaclmd\_ s�ÚÌsMj�aehi¬MsH�vwWb pys ft¬MjMdgfis�hib

wWj�d\hi��aelyj�dx×`�iÃtd\_i¬�aely~�hisx[Ì¶³pmpys�w�¬kac¬�|�ly��s�wWh���d\ly_.a��vwWb�¸�[�°Us�pypys��\belm_id¦¬r°4sMpyµ\ò\¯+[#�¡w"|�dx×
fi¬�pyly�ewxaclmd\_ÀsM��a²¹*wxlmacs´�iwWbfisM�²|�dgfiªMpmsM�³fis�|�¬Mp¿wx_i�\sM�³fts��.wxhi�e��lysM_t_isM�=[�pms�_td\|¨óib�s�fts�pmd\ly�
sM��a�fi¬�aesMbe|�ly_t¬�wWhtacdW|}wxaely~�his�|�s�_�a¼�iwWb´p qrwWpy�Wd\bel]acÃi|�s��"2]g�×¥ô¼ly���cwW_tsM_ ¬½z�_ifvµ\�´¯ [
�¡w¨ÆWwxpylyfiwxaclmd\_0fis�jMskaeaes�wx�i�ibedgj�Ãis�wÀ¬�ac¬�¹*wWl]acs���hib¼pys�jMd\b��ihi���og�^ ×¥Ù ��í���¬rÙhta�µ\5´¯ [

�³q�wx�i�ibes�_.acly���cwW�Ws��Mq½sM��a�¹*wWl]a���hib�fisM��uij�Ãilys�be��fts��vwWb�d\pys����Ìd\_.acwW_i¬Ms�f=qrht_is�fihtbe¬Ms�acdWacwWpys
f=q½sM_.Æglyb�d\_��Wº�|�ly_�htaesM�M[x�
sM��aesM��ac�ð��d\_.a³s�ÚÌsMjkachi¬��wPÆWsMj´fis��³pydgjMhtaesMhib���fil]Ú#¬�bes�_�ae�ðfis«j�sMh�Û
sM|��ipmdR©W¬M�Ànp qrwW�i�ib�sM_.aclm�e�cwx�\s}skaÀ�ehib�fisM��uij�Ãilys�be�Àfis0�iwWbed\pms����ÌdW_�acwW_i¬�s{f=qrs�_.Æ�lmbed\_¾Ç��
�es�jMd\_tfisM��j�ÃvwWjMht_=[
�¡w{|�dgfi¬Mpmly�ewxaclmd\_�fis�����©���acª�|�s���Æ\dgj�wxpyly~�his����esMhtpysÀ¹,d\hib�_ilma�hi_ a�wxh�ÛÉfis"bes�jMd\_i_iwWly�¥×

�cwx_ijMsfis�¯xò�k0[�¡s���|7^M|�sM�"b�¬M�ehtpma�w�ac���ed\_.a�d\ótacs�_�hi�}s�_IsM|��ipmdR©\wW_.a�hi_ily~�his�|�s�_.a}pyw
|�d�fi¬�pylm�cwxaelyd\_ fis��¨��©g��aeªM|�sM�Àj�d\_i�edW_vwW_.aclm~ghtsM�M[ð�4wo¹,hi�elmd\_ fis��¨fisMhgÛ |�d�fiª�pys�����sMb�|�ska
f=q½d\ótaesM_ilmb´hi_oacwWh�Û'f#qrlmfisM_.acl]uvj�w�aclydW_{jMd\b�besMjkacs�f=q½sM_.ÆglybedW_ ò.��k{[



���ÍÂ��oã�â±ä)�ðè�æE��Þ4æM�}� ÐHÃ»��Ãè¼ß�á¡âAãG� ä��³ä¡ÞUç±å â �Uá
ÞlÃ±è¼æ¥â,�Uè 5�Z

�
s��ob�¬M��hipmacwxac�'d\ótaesM_�hi�'�\bsÖWjMsÉn jMsÉ��©g��aeªM|�sñ��d\_.aojMd\|��vwWbewWóipys��{n jMsMhgÛ d\ótacs�_�hi�
�vwWb�fisM�{��©g��acª�|�s��{sM|��ipydP©\wW_.a0fis��0|�dgfiª�pysM���iÃid\_tdWa�wWjkaclm~ghtsM�M[²z�uv_Øf#q�wW|�¬Mpmlyd\b�sMb"�es��
��sMb�¹,dWbe|�wW_ijMs��-[vpms���©g��aeªM|�s�¬kÆ\d\pmhisMbew���hilmÆxwW_.a�fis�h�Ûow�Û�sM�,_` �qrwW�i�tbedgj�Ãis¨�vwWb�|�dgfi¬�pyly�ewxaclmd\_'filmÚÌ¬Mb�sM_ij�ly¬�s�fis�����©g��aeªM|�sM��ÆWd�jMwWpylm~ghtsM��ska�j�d\_i�ed�×_vwW_.aclm~ghtsM� |�¬�bel]acs f=q ^�aebes ¬MpywWbe�Wlys w�uv_9fts |�dgfi¬Mpmly��sMb pmsM�£fil]Ú#¬�bes�_�ae� ��©g��aeªM|�sM�

jMd\_i��d\_vwW_.aely~�hisM���,¹,b�lyjMwxacl]¹E[�dgjMj�pyhi��lm¹E[=[][m[��k[` �4w �ib�ly�es's�_IjMdW|��taes'f=qrht_islm_t¹,d\b�|}wxaelyd\_¾�ibed\��d�ftly~�his'�Ìs�hta��esobe¬�ÆW¬MpmsMb�s=°�j�wWj�s�*j�¹¥[.j�ÃiwW�ilmaebes�5\� [��¡s´¹,htaehib��©g��aeªM|�s�fts�Ægbcw�ly_.ac¬��\bes�b³hi_}|�d�fthipys«�tbed\��d�film~�his¼�Ìd\htb
jMd\|��ipy¬kacs�b´pysM�´b�¬M��hipmacwxac�¼fid\_t_i¬M�¼�vwWb¼pms�|�dgfiªMpms�fis�p¿wx_i�.wW�\sx[Ì�dWhi��wWpypmd\_i�«|�wWly_.aesM_vwW_.a¼fi¬�jMb�lybes�pms���©g��aeªM|�s�aesMp
~�h=q½lyp=s���a�sM_.Ægly�ewW�\¬�nÀpyd\_i�¨aesMb�|�sx[

¢�+�� µPFHTq9¶25;M§G1<;=4>/ V>¹H/G¹K25J,AMF 6�8 T)·eT)1<¸HQ F¡8GA�1<¹K25;MFH8�2
�
s���©g��acª�|�s��ibedW�Ìd\��¬�b�sM�\b�d\hi��s�ftsM��wW�e��sMjkac��wxjMd\hi��aclm~ghtsM�-[��iÃidW_idWa�wxj�aclm~�hisM��s�a��ibedx×

�edgfilm~ghtsM�M[�Ä�s���©g��acªM|�s��es�jMd\|���d\�es�s�_oaebed\lm�´|�dgfihipmsM��_` hi_H|�dgfihipys}fisft¬MjMdgfvwW�WswxjMd\hi��aclmjMdx×Â�iÃid\_i¬kaclm~ghts{�\¬M_i¬�bcwWpmly��¬][ð��d\hib"�ib�sM_ifib�s'sM_jMd\|��tacs�pywÀfilmÆWsMbe��lmae¬�fisM��p¿wW_t�\hisM�¼wxh_il]Æ\sMwWhftsM�¼sM���vwWjMs���wxjMd\hi��aclm~ghtsM�-[` hi_�|�d�fthipys³�iÃtd\_idWacwWj�aely~�his±�Ìd\htb4�W¬Mbes�bUpmsM�4d�j�jMhib�bes�_ijMs��ðs�a4pys��U��¬M~�his�_ijMs��³fis²��d\_i�=[wPÆWsMj�hi_o|�dgfiªMpms�fis�p¿wx_i�.wW�\s��vwWb¼p¿wW_t�\his][` hi_�|�dgfihipys��ibed\��d�ftly~�his¼�ÌdWhib³�ibes�_ifib�s�s�_�j�d\|���acs´pys´b�©�acÃi|�s¼s�a±p q½ly_.acdW_vwxaclmd\_¨fis��p¿wW_i�WhisM��[2Ä�s�|�dgfihipys�jMd\|��ibes�_ifibew"¬��.wWpmsM|�sM_.a¼hi_o|�dgfiªMpms��vwWb¼pywW_i�\hisx[

¸�lm�\hibes��¨×²§�s��ej�bely��aclydW_ofth��©���acª�|�s�f=q½lyfis�_�aelmuvjMwxaclmd\_{sM_.Ægly�ewW�\¬�nÀp q½^¥ô�^`í�[



5\5��j��ß��³æMÞUè�ây���³á�Ä æ¥ã�â¶�ÀÞ4æEÏ�æM��ß�Þ4æM�}�îß7�«Þ��¼åß�Þ4æMÎ��Uâ£ã�â±ä�á¡ß�� Ð7�Uâ±ä²µ á�Ä æ¥è¼æMÞ
�HÛÜÚKÛ ý �¨ùÃ	Á�]��ÿ��¥ùÄ��ùÃ� ý.���]���»ßùÄ�*���»ÿ�û��½à�����¸Y¹�)��ø�ý��½àEþKÿ�ùZß»ý
ø�ý)Þ!��¸

�²à¥û�ý
�³q�wx�i�ibedgj�Ãis¨�tbed\��d\�e¬�sÀlyj�l�sM��a�p¿w0Ùd�ft¬Mpylm�cwxaelyd\_ °³Ãid\_i¬kacly~�his"§�lmÚÌ¬Mbes�_ijMlm¬Msx[=¶³pypms�sM��a

óvwW��¬Ms��ehib¼pmsM�´jMdW_i��acwxac�¼�ehtlmÆxwW_.ac�L_` pysM��a`©g�Ìd\pmd\�\lmsM�¼fisM��p¿wW_i�WhisM��fily��acly_t�\hisM_.a�pys�����©g��acªM|�sM��ÆWd�jMwWpylm~�hisM��fisM����©g��aeªM|�sM�jMd\_i��d\_vwW_.aely~�hisM�=[²ska�nÉp+qrlm_�ae¬Mb�lysMhtbÀfisj�sM����©g��aeªM|�sM�=[²j�sMb�acwWly_tsM�"jMd\_t�ed\_i_tsM�}��d\_.a
sM_ij�d\bes�bes��ibe¬��es�_�ae¬Ms����e¬��vwWbes�|�s�_.aÀ� ¹,belyjMwxacl]Æ\s��-[i�ipmd\�el]Æ\s��-[][m[][·��[` jMsM�Ua`©���d\pmd\�\lys��¡�Ìs�htÆ\s�_�a»^kacb�s�htaelypylm�e¬�sM�¡�ÌdWhib�lmfisM_.acl]uvsMb4hi_is²p¿wW_t�\his��*d\h�hi_¨�\b�d\hi��sfis�p¿wW_i�WhisM�c�«n��vwxb�aclmb«fis��cw"fis��ejMb�ly�taelyd\_'�iÃtd\_id\pmd\�\ly~�his\[` pysM�U�vwWbewW|�ªkacb�sM�4pysM�U�ipyht�U��sMb�acly_tsM_.ac�ð��d\hib4j�wxbcwWjkac¬Mb�ly��sMb�ht_¨�ed\_��Ìs�htÆ\s�_�aft¬M��sM_ifib�sfis��cw"jMp¿wx�e�es��iÃtd\_i¬�aely~�his\[` pyd\b��e~�h=q½d\_}|�d�ft¬Mpylm�es´s�_i�es�|¨óipys�fisM�²�ed\_t��fis�_vwxaehibes�Ãid\|�d\�\ªM_ts��,�vwWb±skÛ�sM|��ipms�fis��Æ\dP©\s�pypys�����[
d\_ �Ìs�hta��ipyhi��¹*wxjMlypmsM|�sM_.a��ib�sM_iftbes"sM_ÉjMd\|��taesÀjMsMb�a�wWlm_isM��j�d\_.acbewWly_.acs��
�e��¬MjMl]uv~�hisM���*pmly|�lmaesM��fts�p+qrs��e�vwxjMs�wWjMdWhi��aely~�his�fvwW_i�¼j�s�a�skÛ�sM|��ipys��k[

Ä�sM� fil]Ú#¬�bes�_�ae�£jMd\_t��a�w�ac� d\_.a jMd\_tfihilma£n s�_.Æ�lm�cwW�WsMb£hi_is |�d�ft¬Mpylm�cwxaelyd\_�filmÚÌ¬Mb�sM_�×
jMlm¬Ms�fis�j�Ãvwx~ghts���©���acª�|�s��iÃidW_id\pydW�\ly~�his"�,��©g��aeªM|�s�Æ\dgj�wWpmly~�his][t��©g��aeªM|�s�ftsM�¼jMd\_t�ed\_i_tsM�
¹,belmj�wxaelmÆWsM�M[][][·�"besMft¬�uv_il�sM_AaesM_vwW_.a{j�d\|��tacsfis j�d\_.acbcwxly_.acs��0pylm¬MsM��n¾pywñbes��ibe¬��es�_�acwxaclmd\_
wWj�d\hi��aelyj�dx×`�iÃtd\_i¬�aely~�his�fis�pyw"�iwWbed\pms��e��d\_.a�wx_i¬Msx[

�HÛÜÚKÛÕÚ �¨ù�	Á�]� ÿ��¥ù#¹�)��ø��¾��*���½àEþKÿ�ù
§�s�aebeª���óÌdW_i_isM���Ìs�b�¹,d\b�|}wW_tjMsM���ed\_.a�wxa�acs�ly_.acs����vwWb�fisM����©g��acª�|�s���htaclmpylm�cwW_.a�p¿w}ftly��×

jMb�ly|�ly_vw�aclydW_�ftsM�«|�d�ftªMpys��²�tÃid\_idWacwWj�aely~�his��M[i�³q½hi_{fis��«�ibelm_ijMlm�vwWh�Û�lm_.ac¬Mb£^�ae�«fis�j�sM�«��©��¥×
acª�|�s���s���a´~�h=q½lypm����sMhtÆWsM_.aH^�aebes�wx�i�ibelm�«wWh�acd\|�wxaclm~�hisM|�sM_.a�n��vwWb�aclyb±fis�fid\_i_i¬�sM�´óib�htacs��
_id\_�¬�aely~�hiskac¬Ms����,jMd\_.acbewWlyb�sM|�sM_.ac�±wWhgÛ�wW�i�ib�sM_.aclm�e�cwx�\sM�±jMpywW�e��ly~�hisM�c�k[g�
s�|�dgfihipys��iÃid\_id�×
a�wxj�aclm~�his�fih}��©g��aeªM|�s��es���lmaehis�fvwx_i�«pys��ib�d\pyd\_t�\sM|�sM_.a²filyb�sMj�a²fih{|�d�fthipys¼fis�ft¬MjMdgfvwW�Ws
wWj�d\hi��aelyj�dx×`�iÃtd\_i¬�aely~�his,_�pyw�|�dgfi¬Mpmly�cw�aclydW_ÀsM��a�s�ÚÌsMjkachi¬�s�n��vwxb�aclmbfisM�²hi_ilmae¬M��wWjMd\ht��aclmjMdx×
�iÃidW_i¬�aely~�hisM�'fi¬��.wW�\¬�sM�{�vwxb{p¿w Ùdgfi¬�pyly�ewxaclmd\_A°³ÃidW_i¬�aely~�his §�l]Ú#¬�besM_tjMly¬�sW[´�
s£|�d�ftªMpys
fis'p¿wx_i�.wW�\s�sM|��ipydP©W¬os���a"hi_î|�d�fiª�pys0|�hipmaely�\bewW|�|�s"~�hil´�Ìs�be|�s�a"fis{ftlmÚÌ¬Mbes�_.aclys�bÀpys��
p¿wx_i�\his��´�vwWb¼fisM�´¹,b�¬M~�hisM_tjMsM��f=q½d�j�jMhib�sM_ij�s�fis���hilmaesM�¼fis��iÃid\_tªM|�sM�M[

�HÛÜÚKÛ�� �¨ù�	Á�]� ÿ��¥ù#¹ ÞÅ�û�]� àEþKÿ�ù
Ì�dWhi�´w�Æ\d\_t�«Æ�h'fvwx_i�´pys�j�ÃvwW�il]acbes�5�~ghts�p¿w��ib�d\�edgfilms�fi¬��ely�W_is�fisM�´�tÃi¬M_idW|�ª�_isM�´pmly¬M�

nÀfisM�¼ÆxwWbelywxaclmd\_i�²fis�ÃvwWhtaesMhib��,¹,b�¬M~�his�_ijMs�¹,d\_ifvwx|�s�_�acwWpys��M[if#qrlm_�aesM_i��lmae¬��*¬M_tsMbe�WlysP�«ska¼fis
fihib�¬Ms0f#qrhi_ ��d\_=[�§�wW_i�Àpms}j�wxfibes0fts}p q½lyftsM_.acl]uvj�wxaelyd\_ñwWhtaed\|�wxaclm~ghts}fis��¨p¿wW_t�\hisM�=[Uht_is
|�d�fi¬�pylm�cwxaelyd\_0�tbed\��d�film~�his��es�fid\lma¼fts��ib�sM_iftbes�s�_j�d\|��tacs�n"p¿w¨¹,d\ly�¼pmsM�¼�vwWb�aclyj�hip¿wxbelmae¬M�
fis��³p¿wW_i�WhisM��wWhÀ_ilmÆWs�wWhÀfts´p q½ly_.acd\_iwxaclmd\_)[P|�wWly�UwWhi���elvwWhÀ_tlmÆ\sMwWhÀfihÀb�©gaeÃi|�sW[\�
s«|�dgfihipys
�ib�d\�edgfily~�his�j�d\|��tbesM_tfibcwÀfid\_tj�ftsMh�Ûo�\bewW_ifis��¼jMd\|��ÌdW�cwW_.acs��L_ily_.acdW_vwxaclmd\_{s�a�b�©gaeÃi|�sW[
�³qrwW|�¬Mpylmd\bcw�aclydW_�fih'��©���acª�|�s�skÛ�ly��a�wW_.a¼��s�¹,s�bcwÀsM_o�ipmhi�elmsMhib��´¬�a�wx�Ìs��M[2�
sM�¼�ib�d�j�Ãvwxly_is��

|�ly�es��´sM_oÜ�htÆgbes��ed\_.a�fi¬Mj�bel]acsM�¼fvwx_i�¼p¿w¨�vwWb�aclms��ehil]ÆWwx_�aesW[



�������oâÇÆ�ÞUâ»��ä�æM�}��äoè�â±ä¡Þtß��ÀÞÈµ9å â�Þ´ÞUè�âØâ»�ÊÉ|�<Ëðè�â 5W�
¢�+£¢ ÌÂÍ�1<FH/¦T3;M4¥/�T 25FHT)1qJ,/�1 ? Q FK131325F@FH/ Î 8ÐÏ72lF
�HÛ��HÛ ý ½ �]��ý.�Eà¥û�¾�½à��±øÑ��ù
û û��´û�� "	Ýù
ûÄ¹²)��ø ý���àEþKÿ�ù
û
�
sM����©g��aeªM|�sM�¨f#qrlmfisM_.acl]uvj�w�aclydW_ñb�¬MjMs�_.ac�¨_is��Ìs�be|�s�a�acsM_.a��vwW��f=qrs Û��ipyd\l]acs�b�j�d\_.Æ\sM_iw�×

óipmsM|�sM_.a´pys���lm_t¹,d\be|�wxaelyd\_i��iÃtd\_i¬�aely~�his��´�ibe¬��esM_.aesM��fvwW_i�«pms��elm�\_vwWp+[ a _is�wW�t�ibedgj�Ãis��vwxb|�d�fi¬�pylm�cwxaelyd\_0ftlmÚÌ¬Mbes�_ijMlm¬Ms�fisM����©g��aeªM|�sM��ÆWd�jMwWpylm~�hisM��s�a�jMd\_t�ed\_vwx_�aely~�his�� ¬½°UsMpyµ\ò\¯4�Mq½sM��a
be¬kÆ\¬�py¬Ms�s=°�jMwWjMs\[��Wb�ÖWj�s�n�hi_ts�ft¬�acs�j�aelyd\_owWhtaed\|�wxaclm~ghts�ÈdR©WsMpmpys��\Ì�d\_GÈdP©\s�pypysx[Ì�dxacbes´óthta±sM��a²f=q½¬�aesM_ifib�s�j�s�a�acs�|�dgfi¬Mpmly�ewxaclmd\_�s�_}fil]Ú#¬�besM_tjMl¿wx_�apmsM�jMdW_i�ed\_t_isM�±sM_.acb�s
sMpmpys��-[4sM_ pys���bes��\bedWhi�vwW_.aÀs�_î�WbcwW_iftsM�¨j�p¿wW���esM�o�,�ipydW�elmÆWsM�=[U¹,belmj�wxaelmÆWsM�-[U�ed\_iwW_.acsM�c�k[³�³qrwWb�×
j�Ãil]acsMjkachib�s£filmÚÌ¬Mb�sM_ij�ly¬�s�fihØ��©g��acªM|�s �es���ht��acl]uvs��vwxb0fisM�{j�d\_i��lyfi¬�bcwxaelyd\_i�0wWjMd\ht��aclmjMdx×
�iÃidW_i¬�aely~�hisM��s�a¼�tÃid\_id\pmd\�\lm~ghtsM�c_` �¡s��¼j�wWbewWj�ae¬Mbelm��aely~�hisM�¼fis���j�d\_i��d\_i_is���ska�ftsM�´Æ\dP©\s�pypmsM��_is��ed\_.a��vwW�¼jMdW|�|¨ht_isM�=[` �q½sM���vwWj�sÀwWjMdWhi��aely~�his¨j�d\_i�edW_vwW_.aclm~ghts�sM��a�film�ejMdW_�aely_�h)[�jMd\_.aebcwWlmbesM|�sM_.a�n�p+qrs��e�vwWj�swWjMd\ht��aclm~�his�Æ\dgj�wWpmly~�his][` �¡s����iwWbcwW|�ª�aebes�����sMb�aclm_isM_.ac�=[¡�Ìd\htb�jMwWbcwxj�ac¬�belm�esMb�hi_ñ�ed\_�[4��sMh�Æ\sM_.a�fi¬M��sM_iftbes�fis�cw"jMp¿wx�e�es��iÃtd\_i¬�aely~�hisx[

�HÛ��HÛÕÚ � à¥û+��Þ�àT	�à¥ø��Ç�½à��øÒ��ù
ûB	Á�¾�½à���û×Þ!�Ó�)²	�àEþKÿ�ù
û
�³qrh�aclypmly�ewxaclmd\_ fis"|�dWacl]¹,��b�©�acÃt|�lm~ghtsM��sM_Élyfis�_.aclmuij�wxaelyd\_ÉwWhtaed\|�wxaclm~ghts¨fisM��p¿wx_i�\his��

sM��a��ib�d\|�s�aeaesMhi��s�|�wWly�¼filç°�jMlypmsW[xÌ�d\hi��sM_.Ægly�cwx�\sMd\_t��fis�|�skaeacb�s�s�_��ipywWjMs�fisM��|�dgfiª�pysM�
f=q½hi_il]ac¬M��b�©�acÃi|�ly~�his��-[=óvwx�e¬M����hib�fisM����¬M~�hisM_tjMsM�¨Ä�d\_i��d\_i_is��%��ÈdP©\s�pypmsM��ly���ehis���f=qrht_is
�es��\|�sM_.a�wxaelyd\_owWh�acd\|�wxaclm~�hisW[
�
sM��aebcw�ÆxwWh�Û�s�ÚÌsMjkachi¬���n�jMs±��dWhib�|�d\_.acb�sM_.a«pyw���sMb�aely_is�_ijMs�f=qrht_is�|�d�fi¬�pylm�cwxaelyd\_"��©gpÓ×

p¿wxóily~�his�|�wWly��p¿wÀfi¬�aesMb�|�lm_vwxaclmd\_'wWhtaed\|�wxaclm~ghts�fisM�¼¹,bed\_.aelyªMb�sM�´��©�pmp¿wWótly~�hisM�¼s���a�fil±°�jMlmpys
j�wxb�j�sM��hi_il]ac¬M��_is"��d\_.a��vwx��fts�_iwxachib�s}wxjMd\hi��aclm~ghts%¬½�
l¿µWÇ´¯ [¡�
s���¬kachiftsM��|�sM_t¬MsM��fvwx_i�¬½¸�wxbcºtZM¯²|�d\_.acb�sM_.a�p q½s=°�j�wxjMlmae¬�f#qrhi_ts���sM�\|�sM_.a�w�aclydW_ñs�_ �i�es�hifidx×Â��©gpypywWó�sM�-[
jxqrs���a�×¥n�×Âfilyb�s
fis��e¬�~�hisM_ij�sM��j�d\_i��aclmaehi¬Ms��¼f=qrht_is���¬Mb�lys�fis�jMdW_i�ed\_t_isM��ly_.acs�bebedW|��ihtsM�´�vwWb´ht_is�ÆWdP©\sMpmpysx[

�HÛ��HÛ�� ü ÿ�û½à��øÔ��ù
ûZà¥ø�����Þ/	Á�¾�½à��±ø�û
�
sM�0ftlmÚÌ¬Mbes�_.ac�{|�d�fiª�pys��}sM|��ipmdR©W¬M�0��sMb�|�skaeaesM_.a'fis aebcwWl]acsMb�fisM�{dWói�es�b�Æxwxaclmd\_i�0s Û�×

acbewWlmaesM�{��sMpydW_ ftsM�'¬Mj�Ãis�pypmsM�{acs�|���d\bes�pypmsM�0fil]Ú#¬�bes�_�aesM��_«p+qrlm_t¹,d\be|�wxaelyd\_HwWjMdWhi��aely~�his bes ×
pyªkÆ\s fis p q½¬Mj�ÃtsMpypms�jMs�_.acly��sMj�d\_ifisñwWpydWbe�0~�hisÉpys��{|�dWaelm¹,��b�©�acÃi|�ly~�his��'�ed\_.aod\ói��sMb�ÆW¬M�n
p q½¬Mj�ÃtsMpypms�fis�p¿wÀ��©gpypywWó�sW[i^`p
¹*wWhiftbcwÀfid\_ij��es���d\�es�b�pms��ibed\ótpyªM|�s�fis�p¿w¨¹,hi��lyd\_ofisM��ly_�¹,d\b�×
|�wxaclmd\_i��lm�e��hisM��fis���|�dgfiªMpmsM��wWj�d\hi��acly~�his��-[
�iÃtd\_i¬�aely~�his���ska�b�©�acÃt|�lm~ghtsM�-[Ì¹,d\hibe_tlysM��fis
|�wW_ilyª�bes�wW��©g_ij�Ãib�d\_is\[Uw�uv_£fisÀfilm�e��d\�es�b�f=qrht_É��©g��acª�|�sÀf#qrlmfisM_.acl]uvj�w�aclydW_£wWhtaed\|}w�acly~�his
fis���pywW_i�\his��´jMd\|��ipms�a�[

§�wW_i�4pysj�ÃvwW�il]acb�s²��hilmÆxwW_.aò[R_idWhi�Uftly�ej�htacs�bed\_t��fis±p¿w´ÆxwWpylmfilmae¬ðfis�j�sMb�a�wWlm_i�
acbcwxlmac�¡�ib�d\�ed�×
film~ghtsM��ÌdWhtÆxwW_.a»^�acb�s¼�ibelm�³sM_�jMd\|��tacs´fiwW_i�³hi_���©g��aeªM|�s¼f=qrlmfisM_.aelmuvjMwxaclmd\_"wWhtaed\|}w�acly~�his
fis���pywW_i�\his��M[



5xÇu�j��ß��³æMÞUè�ây���³á�Ä æ¥ã�â¶�ÀÞ4æEÏ�æM��ß�Þ4æM�}�îß7�«Þ��¼åß�Þ4æMÎ��Uâ£ã�â±ä�á¡ß�� Ð7�Uâ±ä²µ á�Ä æ¥è¼æMÞ



� � 7��;E�CoGo< Õ

� 79G7³(ñCºÖHG E
@{7 CE)$ " >?<A@ :
7 "® &?<I@ �;7 G :
7
� G¦$Ý@�$�> E=<

°Us�_ifvwW_.a�pms���a�wW�\s�fisÀ§�¶³z¥[#fisM��aesM��ac���ib�d\�e��sMjkaclm¹,��d\_.a�¬�ae¬M��|�sM_i¬���wxuv_£fts¨fi¬�aesMb¥×
|�ly_is�b±pyw���s�aely_is�_ijMs�fis�filmÚÌ¬Mb�sM_.ac�²�vwWbcwx|�ªkacbes��²��sMh�Æ\sM_.a}^kacb�s�htaelypylm�e¬��±s�_0lyftsM_.acl]uvj�wxaelyd\_
wWhtaed\|�wxaclm~ghts�fisM��p¿wx_i�\his��M[
�
s¨�ib�sM|�lysMb��vwWbcwx|�ªkacbes�skÛtwW|�ly_i¬�sM��a�pyw}¹,be¬�~ghtsM_ij�s"¹,dW_ifvwW|�sM_.a�wxpysW[ a _ ¬kacly~�hiska�wW�Wsfi¬�jMbel]ÆxwW_.apysM�³ÆxwWb�l¿wxaelyd\_i�Ufis¼p¿w�¹,b�¬M~�hisM_tjMs¼¹,d\_ifvwW|�sM_.acwWpys«��sMb�|�skafis¼|�dgfi¬�pyly��sMbðj�sMpmpysk×ÂjMl

sM_osM|��ipmdR©\wW_.a¼fisM��|¨hip]aclm�\bcwW|�|�sM�M[
¶³_i�ehtlmacs\[U_td\hi��wPÆWd\_i�¨¬kachiftly¬}pywo|�dgfi¬Mpmly�cw�aclydW_£fis}pywofihtbe¬Ms�fisM��jMd\_i��d\_i_is��¨�ehtb�pys

jMdWbe�ihi�ð�og�^ ×¥Ù ��í����*z�_i_iskÛ�s]2«�k[R¶³_tuv_)[�p¿w¼fis�be_ilmªMbes±�vwWb�aclms±fth�acbew�ÆWwxlyp.fisacs���aðskÚ#s�j�aehi¬
sM��a¼p q½¬�aehifis�f=q½hi_is���sM�\|�sM_.acwxaclmd\_{sM_'�i��sMhifidW��©gpypywWóÌs��«fvwW_t�´pys�óih�a´f=q½hi_is�|�d�fi¬�pylm�cwxaelyd\_
fis�p¿w¨fthibe¬�sW[

¦G+-* ×ÉFHT)1qT §�2l4>T<§¨FH9¶1<;4Ø\T §¦JL2 25J,§�§¨4L2l1 ? A-J §G2l;-T3F FH/9:4¥Q §G1<F@6GF@A=J §G254>T3476�;MF
ü Û ý Û ý ÙÐ�½ÿ���ù���ù¶���Ú��Þ�ý3þKÿ�ù
ø��#ù¶���±ø����
	Ýù
ø���*�¥ù
é",*JÛ,*J/,*J K4Ü Õ��#K4Ü Õ
^EÌ�í��g^EÌ�í sM��aðhi_¨dWhtaclmpg�tbed\��d\�e¬²�vwWb@��lmbe��a�s�a�§�s¼Ä�b�ly��aed�[R~�hilt��sMb�|�ska�f=q½d\ótaesM_ilmbUht_is

acbewW_i��jMbelm�taclmd\_À¹,d\be|�sMpmpys²s�a²ly_.Æ\s�be�elmóipys´fts�pyw���acb�hij�aehibes�|�¬�pydgfily~�hisx[W^`p2htaelypylm�es«ht_�|�d�ftªMpys
fis´acbewR��sMjkacd\lmbes��-[�Ù���Ù ¶� ¬0��lmbcµtZM¯Õ[W�Ìs�be|�s�aeacwW_.af=q½skÛgacbewWlyb�s¼wWhtacdW|}wxaely~�his�|�s�_�aðhi_�j�sMb¥×
a�wxly_i�¨_td\|¨óib�s{fis'�Ìd\lm_.ac�¨j�lyóipmsM�ÀjMdW_i_isMjkac¬����vwxb¨fisM�À¹,d\_tj�aclmd\_i�À���ipylm_is0~�hvwWfibewxaclm~�hisM��[
Ä�ÃvwW~�his���d\ly_.a¼jMlmóipys�sM��a�j�d�fi¬��vwxb�ht_o��©g|¨óÌdWpys�_` íÁ�Ý±Âacd\�+³�� _iÆxwWpmsMhib´pyw¨�ipyhi�¼Ãvwxhtacs` 2 ��±¥ó�dWaeaed\|{³¥� _tÆxwWpmsMhib´pyw¨�ipyht��óiwW�e��s` Ù ��±¥|�lyf³¥� _i�ib�sM|�lys�b´�Ìd\lm_.a¼jMlyótpys"�*n"|�d\lm_i�´~�h=qrlmp=_is��edWlma¼fi¬`�ew�j�d�fi¬�í�d\hu2´�`ba ��±¥hi�+³�� _ÛÞ"� = èpßÂÞ���ßÂÞ"�áà�è

5\�



5W�x�j��ß��³æMÞUè�âB¤��7��ß�è¼ß,��ÞlÃ±è¼æ�ä�ß�Þ4æM�}��ã�â²ä�á
ß�� Ð7�Uâ±ä��Ìß�èAá
ß|�èc�¼ä)�´ã�æ¥â
` §Å��±¥fid�3¼_³¥��_ÛÞ�� = èÓâ�Þ���â·Þ��áà�è` �ñ��±¥�cwx|�sF³�� _ÛÞ"� = è�à

í
Þ��` � ��±¥Ãilm�\Ãis�bx³�� _/Þ�� = èÓß�Þ"�@â·Þ��áà�è` �Ø�Ý±`pyd�3�s�bx³¥� _ÛÞ�� = èÓâÂÞ"��ß�Þ��áà�è�
sM����©g|¨ó�d\pys���íc[
2 s�a0Ù j�d�fis�_.a}pmsM�Àacd\_t�}wWót�ed\pmhi�"s�a a [±§¥[²��[
��s�a}��fisM��acd\_t�bes�p¿wxaelm¹,��[

¸Uly�\hib�s��¨×²¶ðÛ�s�|��ipms�fis�p¿wWó�sMpmly�ewxaclmd\_}fis���j�d\_.acd\htbe�¼fis�p¿w¨¹,be¬�~�hisM_ij�s�¹,dW_ifvwW|�sM_.a�wxpys
�vwWb¼p qrwWpm�\d\bel]acÃi|�s�Ù���Ù ¶�

é",*JÛ,*J/,m� ÿ Q
S¡ë�¢*X*ÐM�tNRX,Q�LÌ�dWhi�´w�Æ\d\_t�«|�dgfi¬�pyly��¬�pyw���hilmaes�fis���©�|�óÌd\pmsM�²�vwWb«fis��«|¨hip]aclm�\bcwW|�|�sM�³fis�pmd\_i�\htsMhib��
ÆxwWbelywWóipmsM�}¬½§�sMpyµ\�´¯+[.�
sM�|¨htpmaclm�\bcwx|�|�sM�¡��sMbe|�s�a�acs�_�afts�ft¬�acs�j�aesMbfisM�|�dWacl]¹,��b�¬MjMhtbebes�_.ac�
fvwW_t��ftsM���ehil]acsM��f=q½d\ói��sMb�ÆWw�aclydW_i�M[4Ä�s���|�dWacl]¹,����sMhtÆWsM_.a¨w�ÆWd\lyb�hi_ts�pmd\_i�\his�hib�ÆxwWbelywWóipmsW[
Ùdgfi¬Mpmly��sMb'hi_���ly�\_iwWp��vwWb'fis�� |¨hip]aclm�\bcwW|�|�sM�}b�s�Æglys�_.a�n acbedWhtÆ\s�bpywî��sM�\|�sM_.a�w�aclydW_
ã
í áÕâ\è DQGJGIGJD âH� U�ä X ä²pyw��ipmhi�«�ib�d\óvwWóipms�f=q½hi_is���¬M~�hisM_tjMs�f=q½d\ói�es�b�Æxwxaelyd\_i�HÅ

í áÆÅ>è GJGJG Å ë�ä _
ãÇå
í
æ(ç�è*éjæYê<ë áÆÅ D ã ä

w�Æ\s�j�pyw�Æ�bewWly��sM|¨ótp¿wW_ij�s
ë áåÅ D ã ä

í � U�ì Xí��æ�è¾î á�ïÇ�oä
ï¾�
í áÆÅ ä�ð GIGJG Å ä�ñ ð�ò�óIôáõ�ó ä

�³q�wxpy�\d\b�lmaeÃi|�s4f=qrwW�i�ib�sM_.aclm�e�ewW�\s±sM��a4hi_�wWpm�\d\b�lmacÃt|�s4lmae¬Mbcw�aclm¹gfisða`©g��s�¶�Û���sMj�acwxaclmd\_�Ù w�Û�l]×
|�ly�cw�aclydW_=[i�¡w"�esM�W|�s�_�acwxaclmd\_op¿w"�ipyhi�¼�ib�d\óvwWótpys�sM��a�jMwWpyj�hipy¬�s�w�ÆWsMj�p+q�wxpy�\d\b�lmaeÃi|�s�fisLÈ�l]×
acs�beóil+[
�
d\be��~�his�p+q�wx�i�ibes�_.acly���cwW�Ws�sM��a�acs�be|�ly_i¬\[id\_o�ÌdW�e�eª�fis�ht_filmj�aelyd\_i_iwWlyb�s�jMd\_.aesM_vwW_.a�pys��

�e¬�~�hisM_ij�sM�~ï¾��pys����tpyhi�"�ib�d\óvwWóipmsM�Àska}pmsMhib��"ÆgbewWly��sM|¨óipywW_ij�sM�M[�¡w£~�hvwWpmlmac¬{fthH|�d�ftªMpys
sM��a�s���aclm|�¬�s�f=q�wx�ibeª���p¿w"��sMbe�tpyskÛ�l]ac¬�f=q½hi_is���¬M~�his�_ijMsÀf=q½d\ói��sMb�ÆWw�aclydW_i��ÅÁs�_ htaelypylm�cwW_.a¼pyw
�es��\|�sM_.a�wxaelyd\_'pyw¨�ipyhi�´Ægbcwxly�es�|¨óipywWóipys>_

îöî@÷ ð áÆÅ ä
í
E
= óø/ù0úüûxýHþ U�ÿ X

w�Æ\s�j ï í _id\|�óibes�f=q½d\ói��sMb�ÆWw�aclydW_i�¼s�a ë å áÆÅ ä
í
æ�ç�è*é�æ`ê<ë áÆÅ D ã ä



¤��ç�Ù��ÞUâ±ä¡Þ�äL�±è���ä½�±â ��Þ4æEÏ³ä,�Ìß�è è�ß��»� �´è�Þjµ á
ß×�è�æ�ä�â�â»�¼�}��å%��ÞUâ£ã�â á
ßZ�èc�¼ä)�´ã�æ¥â±5\¯
ü Û ý ÛÕÚ Ý{úp¹¥ý)Þ�àT	Ýù
ø
�!�¾�½à��ø�û
Ì�dWhi��wPÆWd\_i�´¹*wWl]a«ÆxwWbelmsMb´pys��´�vwWbewW|�ªkacb�sM�¼�ehil]ÆxwW_.ac�L_` _id\|¨óib�s�|}w�Û�lm|}wWp�fis�|�dWac�´fvwx_i�¼hi_is��e¬�~ghtsM_ij�s�|¨hip]aclm�\bcwW|�|�s][` _id\|¨óib�s¼f=qrdgjMj�hibeb�sM_ij�sM�´wxh�fis��e��hi��fis��e~�his�pypys���hi_ts���¬M~�hisM_tjMs�fis�|�dWac�³s���a²ly_ij�pyhi��sfvwW_i�¼p q½ly_.ÆWsM_.a�wWlmbes�lm_ilmael¿wWp�fisM�¼��¬M~�hisM_tjMsM�=[` _id\|¨óib�s¼f=qrdgjMj�hibeb�sM_ij�sM�´wxh�fis��e��hi��fis��e~�his�pypys���hi_ts���¬M~�hisM_tjMs�fis�|�dWac�³s���a²ly_ij�pyhi��sfvwW_i�¼p q½ly_.ÆWsM_.a�wWlmbes�fis�����¬M~�his�_ijMs���fihibewW_.a�pysM�¼l]ac¬Mbewxaclmd\_i�=[` _id\|¨óib�s�f=qrl]ac¬�bcwxaelyd\_i��[�
sM��acs���ae����d\_.a�s�ÚÌsMj�aehi¬M���ehtb�pmsÀjMd\b��ihi��Ù a ��í¼¶���í ¬rÄ«wW|�µ\ò´¯ðjMd\_.acs�_vwW_.a�fisM��sM_g×

bes��\ly��acb�sM|�sM_.ac��_id\_ óib�hilmae¬M��fis"�vwWb�d\pys\[=s�a�j�s���d\hib��0pywW_i�\his���sMhib�d\��¬MsM_t_isM�0�+wW_i�Wp¿wWlm�-[
¹,bcwx_�d�wWlm�-[WwWpypmsM|�wW_if)[RsM���vwW�\_td\ptskalma�wxpylys�_2�k[xÄ�s«j�d\be�thi�sM��aðjMd\_i��acl]achi¬´f=q½sM_tbesM�Wly��aebes�|�s�_�ae�
fis´�vwxbed\pms�fis´ó�d\_i_is´~�hvwxpylmae¬][x¬Mj�ÃvwW_.aelypypmd\_i_i¬�s«nÀZP��Ë+��1\[\jMdgfi¬�s´�ehib´ZP��ótlmac�=[Ws�_ibes��\ly��acbe¬�s
fvwW_t�´hi_is�j�Ãvwx|¨óibes�wx_i¬Mj�Ãid(�Â~�hisW[i�¡s��´fid\_i_t¬MsM�¼��d\_.a´filmÆglm�e¬Ms��´sM_{fis�h�Û{�iwWb�aelysM���,acs���a¼ska
wW�i�tbesM_.aely�e�ewW�\s��U�ÌdWhibðj�ÃvwW~�his´pywW_i�\htsW[W��_À��s«pylm|�l]acs³Æ\dWpyd\_.a�wxlybes�|�s�_.aðwWhÀ|7^M|�s�_td\|¨óib�s
fis�uvj�ÃilmsMb����iwWb¼p¿wW_i�Whis#_` �Ìd\htbp+q�wW�t�ibes�_�aely���cwW�\s\[¼_id\hi�ohtaclmpylm�ed\_i�'pmsM�ò\ºî�tbesM|�lys�be�'uvj�ÃilmsMbe��ÌdWhib'j�ÃvwW~�hisp¿wW_i�Whis][i��d\lma�òÀpmd�j�htacs�hibe���,sM_.ÆglybedW_�5\¯¨|�ly_�htaesM�´�vwWb¼pywW_i�\his��M[` �Ìd\htb{pysM�{aesM��ae�-[¼_id\ht�os�|��tpydP©\d\_t�opmsM�o5Wº uvj�ÃilmsMb��o��hilmÆxwW_.ae�-[´��d\hib5 pydgjMhtaesMhib��filmÚÌ¬Mb�sM_.ac�¼fis�jMs�h�Ûof=qrwW�i�ib�sM_.aclm�e�ewW�\s}�*sM_.Æglyb�d\_5WºÀ�es�jMd\_iftsM���iwWb«uvj�ÃilmsMb�� [

�
s��«be¬��ehip]a�wxae���edW_�a¼�tbe¬M��sM_.ac¬��¼lyjMl�s�a«�ipyhi�²pyd\lm_}��d\hi�«pyw�¹,d\be|�s�fis�|�wxacb�lyjMs���fis�jMd\_t¹,hg×
�elmd\_�_` �ehib�pysM��pylm�\_is���fthña�wxóipysMwWhñ��d\_.a¨b�¬M��sMb�aed\belm¬M��p qrwW�i�vwxb�acs�_vwW_ij�s�b�¬Ms�pypys"fis���uvj�ÃtlysMb��fis�acsM��ac�=[` sM_ojMd\pmd\_i_is��-[v_id\ht��w�ÆWd\_i��besM��sMb�acd\b�ly¬�pmsM�´p¿wx_i�\his��´lyfis�_�aelmuv¬�sM�=[` np q½ly_.ae¬MbelmsMhib�ftsM��acwWóipms�wWh�Û�[¡pys���j�ÃilmÚÌbes���jMdWbebes��e��d\_ifis�_.aÀwWhñ_id\|¨óib�s�fts�uvj�ÃtlysMb��lyfis�_�aelmuv¬��¼jMd\|�|�s�wW�i�vwWb�acs�_vwW_.a�n"pywÀp¿wW_i�Whis�fis��cwÀjMdWpyd\_i_tsW[

�
s���|�sMlmpypmsMhib���be¬��ehip]a�wxae�¼�ed\_.a�d\ótaesM_�hi���Ìd\htbc_` _id\|¨óib�s�|}w�Û0fis�|�dxac�´fvwW_t��ht_is��e¬M~�his�_ijMs�|¨hip]acly�WbcwW|�|�s,_2�½[` _id\|¨óib�s¼f=qrdgjMj�hibeb�sM_ij�sM�´wxh�fis��e��hi��fis��e~�his�pypys���hi_ts���¬M~�hisM_tjMs�fis�|�dWac�³s���a²ly_ij�pyhi��sfvwW_i�¼p q½ly_.ÆWsM_.a�wWlmbes�lm_ilmael¿wWp�fisM�¼��¬M~�hisM_tjMsM�¥_2��[` _id\|¨óib�s¼f=qrdgjMj�hibeb�sM_ij�sM�´wxh�fis��e��hi��fis��e~�his�pypys���hi_ts���¬M~�hisM_tjMs�fis�|�dWac�³s���a²ly_ij�pyhi��sfvwW_i�¼p q½ly_.ÆWsM_.a�wWlmbes�fis�����¬M~�his�_ijMs���fihibewW_.a�pysM�¼l]ac¬Mbewxaclmd\_i��_i��[` _id\|¨óib�s�f=qrl]ac¬�bcwxaelyd\_i��_=ZPºt[



5Wòx�j��ß��³æMÞUè�âB¤��7��ß�è¼ß,��ÞlÃ±è¼æ�ä�ß�Þ4æM�}��ã�â²ä�á
ß�� Ð7�Uâ±ä��Ìß�èAá
ß|�èc�¼ä)�´ã�æ¥â
°UdWhib¼jMsM�´ÆxwWpmsMhib���fts��iwWbcwW|�ª�aebes��´_id\hi�¼d\ótaesM_idW_i�¼pysM�¼b�¬M�ehtpma�w�ac�´�ehtlmÆxwW_.acs��>_

¶³_i�\pmly�eÃ g�sMb�|}wW_ ^ÂacwWpylywW_ ¸vbesM_tj�Ã ���iwW_ily��Ã
¶³_i�Wpyly��Ã ZPº � º 5 �
g�sMbe|�wW_ 5 � Ç � 5
^Âa�wWpml¿wW_ � µ Z Ç Z
¸vb�sM_ij�Ã � Ç 5 ¯ 5
���vwx_ily��Ã º ¯ Ç Z ò

íUwWh�Ûo|�dP©\sM_of=q½lyfis�_.aclmuij�wxaelyd\_{j�d\beb�sMj�aes�_2�.5lk
íUwWóipysMwWh Z�×²ô�¬��ehip]a�wxae�´d\ótacs�_�hi���iwWb¼|�dgfi¬Mpmly�ewxaclmd\_}�vwxb´|¨hipmaely�\bewW|�|�s��²fis��
¬�aclm~�his�a�acsM��bes��ibe¬��es�_�acwW_.a�pmsM�´ÆxwWbelywxaclmd\_i�²fis�p¿w¨¹,be¬�~ghtsM_ij�s�¹,d\_tfvwW|�sM_.a�wWpms

é",*JÛ,m�-,*J K�LÌNP �ORìUORë.NP�tNRX,Q�L
�
sM�
b�¬M�ehtpma�w�ac�
d\ótaesM_�hi�¡�edW_�at��ht��acs±wWhg×`fis��e�eht�4ftsM�¡�\º�k0[P§�wW_i�¡p¿w�pmlma�ac¬Mbewxachtbes][k^Âa�wxÃvwW�eÃtl¬ ^Âa�w\µ\µ�¯.d\ótaelys�_�a¡ftsM�
�ej�d\bes��¡fih�|�^�|�sðdWbefib�s³|}wWlm�#��hib¡hi_�jMd\b��ihi�
_iskaeacs�|�s�_.aU�tpyhi�=ótbehil]ac¬W[

��_'�Ìs�hta¼fid\_ij�j�bcwWlm_ifibes�hi_is�óvwWlm�e�es�ftsM�¼�Ìs�b�¹,d\b�|}wx_ijMs��´�el
d\_{s�|��ipmd\lys�jMskaeacs�|�¬�aeÃid�fts
�ehtb�ht_Hj�d\be�iht��óib�hilmae¬W[³�
s�����©�|�óÌd\pmsM�"bes��ibe¬��es�_�acwW_.a0pyw ¹,be¬M~�his�_ijMso¹,d\_ifvwx|�s�_�acwWpys}_is
�es�|¨óipmsM_.a��iwW�¡�eh�°��cwx|�s�_�a��ibe¬�jMlm�U��d\hib<^�aebessM|��ipmdR©W¬M�4fvwW_i�4hi_isa Öxj�Ãis²f#qrlmfisM_.acl]uvj�w�aclydW_
fis���pywW_i�\his��M[

ü Û ý Û�� � ÞÅ�"¢��»à��"û½ÿ Þ·���Ú��ÿ Þ�ý
ù¶��ù
û û+�´û�� "	Ýù
ûÃ���ø�û+�ø��ø��½àEþKÿ�ù
û
¶³_�acbewPÆxwWlmpypywW_.a���hib�pys�jMd\b��ihi���og�^ ×¥Ù ��í�� ¬rÙhtacµ.5´¯Æ[#_idWhi��w�Æ\d\_i��ÆWd\hipmhÉs ÛtwW|�lm_isMb

p¿w ÆxwWpmlyfil]ac¬0f#qrhi_tsoftlmÚÌ¬Mbes�_ijMlywxaclmd\_ ��d\�e��lyóipms{sM_.acb�soj�d\_i��d\_i_is��}s�a"ÆWdR©WsMpmpysM��wWh acbew�Æ\sMb��
fihA�iwWbcwW|�ª�aebesj±¥fthibe¬�s>³�[±�
s j�d\be�thi�{�og�^ ×�Ù �gí��Hwñ¬kac¬¬�aclm~�his�ae¬|�wW_�hisMpmpys�|�s�_�a��vwxb
fis���pylm_i�\hilm��aesM���,ÆWd\lyb�z�_i_iskÛ�sj2´�k[4�
sM��¬�aely~�his�a�acs���¹,d\hib�_ilys���jMd\_.aclmsM_i_tsM_.a¨pywoj�p¿wW���es�fih
�iÃidW_iªM|�sbesMj�d\_i_�h}�,Æ\dP©WsMpypms][Pj�d\_i�edW_i_is¹,belyjMwxacl]Æ\s\[\[m[][��=wWly_i��l\~�his±�cw´fihib�¬Ms±fvwW_i�¡pysðaesM|��i�M[Ì�dWhi�}w�ÆWd\_i��Æglm�ehvwWpmly��¬opyw£�e¬M�iwWbcwxaelyd\_îsM_.aebes pmsM�"p¿wx_i�\his��}wWh acbew�Æ\sMb��}fis��}fihtbe¬Ms��}fis��
jMpywW�e��sM�¼�iÃidW_i¬�aely~�hisM����d\hib´p q½sM_t�esM|�óipys�fis���lm_ifil]Æ�lmfihi�´fih'j�d\be�iht���og�^ ×�Ù �gí��¨_` hi_lm_ifil]Æ�lmfih{sM��a�hi_ouij�Ãilys�b�fts�Ç.�À��sMj�d\_ifis���fis��vwWb�d\pys��e��d\_.a�wW_i¬�s][` lypis���a²j�wWbewWj�ae¬Mbelm�e¬¼�vwWbfis�h�Û��vwWbewW|�ª�acb�sM�H_.|�dR©WsM_i_ts�fis�p¿w�fihtbe¬Ms�fis��±ÆWdR©WsMpmpysM���hibpys¼uvj�Ãilys�b�ska«|�dR©WsM_i_ts�fis�pyw�fihtbe¬Ms�f=qrht_is��edWhi��j�p¿wW���es�fis�jMd\_t�ed\_i_tsM���,d�j�jMpyht�elmÆWsM�=[

�ipyd\��lmÆWsM�-[i¹,b�lyjMwxacl]Æ\sM�«ÆWd\ly��¬Ms��²�¨_id\_'Æ\dWly�e¬�sM�=[vs�a��ed\_iwW_.acsM�c�k[



¤��ç�Ù��ÞUâ±ä¡Þ�äL�±è���ä½�±â ��Þ4æEÏ³ä,�Ìß�è è�ß��»� �´è�Þjµ á
ß×�è�æ�ä�â�â»�¼�}��å%��ÞUâ£ã�â á
ßZ�èc�¼ä)�´ã�æ¥â±5Wµ

50 100 150 200 250 300
50

100

150

200

250

300

duree voyelles en ms

du
re

e 
co

ns
on

ne
s 

en
 m

s

english
german
hindi
mandarin
japanese
spanish

50 100 150 200 250 300
20

40

60

80

100

120

140

160

180
PLOSIVES VOISEES

duree voyelles en ms

du
re

e 
pl

os
iv

es
 v

oi
se

es
 e

n 
m

s

english
german
hindi
mandarin
japanese
spanish

¸�ly�Whibes�¯�×²§�lm�ejMb�ly|�ly_vw�aclydW_}sM_.aebes�pysM�´pywW_i�\htsM�
f=q�wx�ibeª���pmsM�¼fihib�¬Ms���fis��´Æ\dP©\s�pypys���ska¼fisM�
jMd\_t�ed\_i_tsM���cwW_i�¼film��aely_ijkaclydW_{fis�jMp¿wx�e�esx[

¸�ly�Whibes�ò�×²§�lm�ej�bely|�ly_iwxaclmd\_0sM_.aebes�pys���pywW_i�\htsM�
f=qrwW�ibeª���pmsM�´fihtbe¬Ms���ftsM�¼Æ\dP©\s�pypys��¼s�a�fisM�

j�d\_i�edW_i_isM���ipmd\�el]Æ\sM�´ÆWd\ly��¬MsM��[

50 100 150 200 250 300
0

50

100

150

200

250

300

350
avec les PLOSIVES NON VOISEES

duree voyelles en ms

du
re

e 
pl

os
iv

es
 n

on
 v

oi
se

es
 e

n 
m

s

english
german
hindi
mandarin
japanese
spanish

50 100 150 200 250 300
0

20

40

60

80

100

120

140

160

180

200
OCCLUSIVES VOISEES

duree voyelles en ms

du
re

e 
oc

cl
us

iv
es

 v
oi

se
es

 e
n 

m
s

english
german
hindi
mandarin
japanese
spanish

¸�ly�Whibes�µ�×²§�lm�ejMb�ly|�ly_vw�aclydW_}sM_.aebes�pysM�´pywW_i�\htsM�
f=q�wx�ibeª���pmsM�¼fihib�¬Ms���fis��´Æ\dP©\s�pypys���ska¼fisM�
jMdW_i�ed\_t_isM���ipydW�elmÆWsM�¼_id\_{ÆWd\ly��¬MsM��[

¸�ly�WhibesÀZPº�×²§�lm�ej�bely|�ly_iwxaclmd\_}s�_�aebes�pys��´p¿wW_i�WhisM�
f=qrwW�ibeª���pmsM�´fihtbe¬Ms���ftsM�¼Æ\dP©\s�pypys��¼s�a�fisM�
j�d\_i�edW_i_isM��dgjMjMpmhi�el]Æ\s���ÆWd\ly��¬MsM��[



�\ºx�j��ß��³æMÞUè�âB¤��7��ß�è¼ß,��ÞlÃ±è¼æ�ä�ß�Þ4æM�}��ã�â²ä�á
ß�� Ð7�Uâ±ä��Ìß�èAá
ß|�èc�¼ä)�´ã�æ¥â

50 100 150 200 250 300
0

100

200

300

400

500

600

700
OCCLUSIVES NON VOISEES

duree voyelles en ms

du
re

e 
oc

cl
us

iv
es

 n
on

 v
oi

se
es

 e
n 

m
s

english
german
hindi
mandarin
japanese
spanish

50 100 150 200 250 300
0

100

200

300

400

500

600
FRICATIVES VOISEES

duree voyelles en ms

du
re

e 
fic

at
iv

es
 v

oi
se

es
 e

n 
m

s

english
german
hindi
mandarin
japanese
spanish

�����	��
���	�����������
����������� ��!	�"�#�$�
�&%����'%��(���	���#�)+* ��,�
-��'%��#� ) ��
/.#��� ) ���10	!32	��%�%����4�5� ) �#��#!(���!	�����#�'!6���#%�����70	�#�8��!(�90(!	���/.#�#��:
�����(��
�;�=<>���������
����������� ��!	�?���@�
�A%����1%B�(���(���#�)+* �(,�
-��4%��#� ) ��
.#��� ) �#�80	!32	��%�%����8��� ) �#��#!	���!	�����#�8CD
���#��� �70	���E0	!	���.#���#:

50 100 150 200 250 300
0

100

200

300

400

500

600

700

800

900
FRICATIVES NON VOISEES

duree voyelles en ms

du
re

e 
fr

ic
at

iv
es

 n
on

 v
oi

se
es

 e
n 

m
s

english
german
hindi
mandarin
japanese
spanish

50 100 150 200 250 300
50

100

150

200

250

300
SONANTES

duree voyelles en ms

du
re

e 
so

nn
an

te
s 

en
 m

s

english
german
hindi
mandarin
japanese
spanish

�����	��
���3FG���������
����������� ��!	�"�#�$�
�&%����'%��(���	���#�)+* ��,�
-��'%��#� ) ��
/.#��� ) ���10	!32	��%�%����4�5� ) �#��#!	���/!	�������'CD
/���#��� �70	�#�1��!	�H0	!	���.#���#:
�����(��
�;�JI����������
����������� ��!	�?���@�
�A%����1%B�(���(���#�)+* �(,�
-��4%��#� ) ��
.#��� ) �#�80	!32	��%�%����8��� ) �#��#!	���/!	�������4�/!	�K�(�$��#�#:

L �M!	N����
/0(�?���
A%��#�POK�	��
�#�GQ [SR½[ �	�T�����JI9��� ) .��U���UV��#���#�$�>����� ) ���>,W!	���$��P�#!	
X�
���,W!	� ) ���@�Y�(�[Z\�(� ) �(
/���],K�(
G
 �(,�,W!	
^�T�(�6_[����� 
/�#�;%B�����	�����#:a`'���b�(���
�H%B�����	���"�/�) .5�U�(�UV��'.#�	�(%����Y���@�c�/��
d%��#��O��	��
���EQP���'�JI�e	��%�� * ���	��� ) �'% * V���� ) �f:hg�%�!	
�ci@���8%����a0	!32	��%�%�������8%��#�1��!	���!(�����#� ) �b�Y�(� ) ��
���?�!	�$�',�%����E%�!	���	���#�1i@���&���#%�%��#� ) �#�'�(���
�#�1%��(���	���#�#e�!	���!(���% * ��N�������#� ) �j��!	���!(�����#�k0	!	���.#�������TZl�(� ) �(
���+:hmn����%��(���	�����n�#��
/!	,o.��#�����#�a
���/��#�$�
���	
!(��,o.��#� ) �(���4%��#�1NK�(� ) ���1OK�	��
/�#�Gp ) ��
/.#��� ) ���8�#!	���/!	�������4�5�80	!32	��%�%����4��!	��
^� �#� q5:� * �(,�
/-#�G%��#�A!	N��/�#
/0������!	���#en!	�r,W�#�6��,W�#���/�#
Gi@� * ���s��
�7� -#
/�YN��(�.Y���
>%B� ) ��
.�� ) ����/2t�^� -#���#�\�#!	���!	�K���@���i@�����l,W�#���9u��
�v�#��,�%�!32(.v���w� ) �#�$� �7OK�J�h� ��!(�x�(��� !(�?�����i@��� ) ���



¤tyÍÂ�y\zs{1|�Ãc}n~^�t����~5{8��|H�����'�k��zl� F��
%B�����	�����#:n��%�,W!	��
/
 �9�#�#
^�U�(�����#���#�$���(� ) ��
G�9%B� ) .#�������!	�+en���G,o��
�����/� 
 �9� £ 
/�#���#�$�������NW!	����� ) �����
����������� ��!	�?���@�
�&%B�����	�����E�#��
/!	,W.#�#�����#�'���4�(�/�B�����i@���#��:���%S
/�#�/��&�#�#,W�#� ) �(�$��T�(��.#%���!	
��
j%��P,�
.���� 
�(����#���#�$�'�(���!	�Y��� ��it������.#���#�/� �(��
�A�#�\�(�Y!(�@�#:��!	��� �5CD!	����e�������
/.#�/�#
/0(�Y���/�>�"C��(��
/�Gi@�K�(�$�>�(�6_�
.#�/��%�� ��� �P!(N�� ���t������,�%����/������
�P%����6��	�����/��#��!	�$�;.5� ."�/!	%�%�������� .��&,o!	��
�% * .����i@����� �(�	�Y�?�(�@����%fe��Yu��Y�Y���
G�����"�/�#��%��H%B�(���(���(epD0(!	��
1g4������_�� 2 qE�#�&i@���S,W�#���'��� ) 
! ) ����
�����\N����(���E�(�b����0(�J�(� ) �#�'.����i@���5�� ���#:
¦H� � � ���H�1�����n�&�n�5�G� �b  ¡�¢���´9£ F
¤'¥�¦E¥^§ ¨1©Sªd«¬©S�®6¯�®�°X±c²©S´³�µ6©S¶4·�±cµ@¸1¹X¹^¯aº>©Sµ

»k!(��
���! ) .�%�����#
'%��G
/2@� V����(eo��!	������!	���P�/!	�Y���#��NK�(�.��P���
������;����	���#�$�U�����!	�l�#�,��/�#� ) !h���/2t%�%B�(NW�#��e ) .��#
�7� � ) �(���b¼½�¾�(
 ¿���ÀÁe��l,K��
/� ��
 )+* �����?��#�(�Y���@� ��� ��!	�s������#�(�Y���@��0	!t�J��%���i@�����#:
ÂnÃ�ÄSÃ�ÅKÃ�Å Æ�ÇtÈWÉrÇtÊoËJÌ�Ë=ÍDÎoÊ[ÇtÊÐÏ#Ç@ÈoÉÑÇ6ÊWË=Ï�ÒoÎ+Ó	ÌKÔÁÍ�Õ+ÖnÇtÏ

mn� ) .���#�5� ��!(� ) ���b��#�(�Y���@��H0	!t�J�(%���i@���#� ) .��#
/��� � ) �(���v¼×»��#% R	Ø ÀP���/�9NK�(�/.#�M���
b%��
���UV��#
/�UV�� )+* .�0(�#�����Y���@��;�J�(
�(���.#
/���/���i@����� )+* �����Y0	!32	��%�%���,K�(
G�(�K�(%72t����,W�#���
 �(%��(:�mn�,�
/��������,K�(%�� ) ��Ù��#��%�� .>�#�^� )+* !	N���#����
 ) ����
-��	%�����
!(N����/��#��,��(
�
�(,�,W!	
/���(�6_\�#!	� ) �����!	���)+* �#��
/�#�	���/�
�#���#�$�#:¾�(�\�UV��(���	���Y���@�� ) �A%�!6����� ����
�1�5�4�(�6_b�UVK�����	�#���#�$�� ) �&%��(���	�����#:�����6_v,�
.5� 
�(����#���#�$� �A�!	�$�G�(,�,�%���i@��.��>���Ñ�/���	�K��%1�������Y�/�#�	���#�$� ��� ��!	�M�/�U�h� ���^� ��it���
Ú;ÛWÜ�ÝfÞhÜ�Ý ���P����� ) .���#�5� ��!(� )�* �(�5� �706�7� .A0	!t�J�(%��(:+mn�"�/�#�	���#�$�U�h� ��!(���/�U�h� ���^� ��it��� Ú;ÛWÜ�ÝfÞhÜ�Ý�#��,�%�!	����% * �(%��	!(
���V���� ) � ) ��0	��
�	�����#�1CD!	
^ßE��
 ) ��NK�(�Uà$ßE��
 ) ¼ág�� ) Ø	Ø ÀÁ:$mn� ) .���#�����!	� )+* �(���� �70t��� .40	!t�J�(%��A�/�PC��(���1,��(
1�������%�%B�(�	��:�mS�&�������% )+* �(�5� ��0t�7� .�0(!6�#�(%��&�#�^� ) .�OK���S,K�(
&�

âoã8äwådæ ç�è�éêÁë"ì�í êÁëBîðï^ñfò�J0	���
óÐô �K�/���	�K��%S�(�#!(���/���i@���(e
óxõ ä ìÁö(÷Uø�öJùJø æ7æ�æ ø�ö3ú ò ä�û ö#ü�ý3üÿþo÷������ ú %�������7� � ) ��� ��#�(�Y���@��#e
ó í êÁë ì ô ò ��.��J�(
^�/�f��26,W� ) �\�/���	���(% ô ,o!	��
1%��P����	���#�$� öJüó åMä�� ø��mn� ) .5� ����� ��!	� ) ��������	���#�$� ��0(!6�#�(%���i@���#�4��>C������4,K�(
����K�(%�2t�/�G�,W�#�5� 
�(%���e��(�\�Y!32(�#�)+* �����1CD�#��u�� 
/�8�	%����� ���@�� ) �'F$<����#e$�J0	���8���Y
/�#��!	��0t
���Y���@� ) �&�
	����#:	m��P��
 �(���/CD!	
/�Y.��) �>�K!	��
���#
��'�(,�� ) �Yp��8��4q ) �&�#�A����	�K�(%+���/�4�#���/������>�#�(%�����%�.��P���%�!	�9% * .#�UV���%�%�� ) �GZ9�#%f:g ,K��
/� ��
 )�* ��� 0(�#�5� �#��
 )�* .����#
/�	��� ) �(���b<�Ir�J�(�K���6_ ���#,��^� 
�(�6_oe1%B�MCD!	�������!	�����
� ì�� òp��8� ) ���#� )�� ���#
/�(2��j���G��%B��������$q��#�^����%�!	
/�1�J�(%��#��%�.#�;�

���
� ì�� ò ä���� � ì�� ò� ì�� ò ù"!#
üÿþo÷

å üXì � ü^ì�� ò%$ � ì�� òò'&
�J0	���Y�

ó � ü�ì�� ò �K.#����
�	��� ) �9����(�K�(%+�/��
8%B��NK�(� ) � ) �&CD
/.#i@�������#��(d�T% * �����/� �(�$� � :



F$<*) �'�,+a~#�k�'�.-ty ) ���8� ) �0/d�8~^�6����~5{1�w|�����}S���21��k�d�3+o��� }S�4+c�P{8�+{1|�~X�
ó �5� � ì�� ò ä76 ÷98üÿþo÷ å ü � üXì�� òó � ì�� ò ä 6 ù"!üÿþo÷ å ü � ü^ì�� òó � î � ò ���Y!32(�#�����A�,W�#�5� 
�(%�� ) �&% * .����#
/�	����:
ó;: (=< > �@?BA ô3CED ü C > �F?G?HA ô ø å ü äJID ü C > �F?HA ô%KMLND üPO > �F?G?HA ô ø å ü ä ?,o!	��
1��A
�#�^� 
/�#��� ) 
�A�;%B��NK��� ) �A,K�(���(�$� � ) �b�J�(���(%+� .�%�.#,�V�!	����it���(:mS�#��,������ ) ��%��ACD!	����� ��!	�Q���
� ì�� ò ��� ) ��i@���#�$�E%��#��,o!	�/�����!	��� ) ���E����	�Y���$� �j0(!6�#�(%���it���#�#:`4�M�/�#����%�%B���	�G���/�>�(%�!(
���SR������ ��.?��O�� ) �;%���������#
'%����P�#

/�#��
/� ) ��C��(���/�� ) .���#�����!	��:SmS��������% õUT �#�^�1O�_6.>��
N��7� 
 ����
���Y���$�1����� ) �ÿ_���-#��� ) �P%��G0(��%��#��
E�Y!32(�#����� ) �P%��GCD!	���5� ��!(����
� ì�� ò ���
8� � 
 ���Y���P� õUT ä ÷÷98WV 6 V üÿþo÷ ���
� ì�� ò

Se

de Mel
selon l’échelle 

Analyse spectrale Segmentation 
statistique
a priori

Calcul de la courbe Rec(t)

Lissage

Localisation des
sommets

Confirmation des 

segments vocaliques

Calcul du seuil

Classification 

des segments

Étiquetage du signal
en segments

pause/silence/consonne/voyelle

d’activité Ta

pause/silence/parole

Détection d’activité vocale
Détection des segments vocaliques

Signal

Seuillage

�k���	��
/���YX>�[Zt2t�/�-#��� ) � ) .�� �������!	� ) �#�8�/�#�	���#�$� �80	!t�J��%���i@�����&¼×»��#% R	Ø À



-ty]\�y\zs{1|,/c}n~^�t����~5{8��|H���5^'�k��zl� F	F
ÂnÃ�ÄSÃ�ÅKÃ�Ä _>Ï#ÇtÖ0`nÎWÏbanÔ�Ô�Ì*caÇtÏ

�jVK�(i@���;,���#� ) !����^2t%�%B��No�����/�&��!	�Y,W!	�/.#� )+* �����;�/������ ) �;�/�#�	���#�$� �P��!	� 0	!t�J�(%���i@�������;��#
�������(�$�P,K�(
P���v����	���#�$�P0	!t�J�(%���i@����:SmS����!	��N�
/� ) �;����	�Y���$� �A��!	��0	!t�J�(%���i@�����,K�(
a,���#� ) !	�/2t%�%B�(NW�1�#�^��%��������.(e=,o!(��
a.�0t����#
a%��#�a�#
/
����
� ) �8��!	�t� ) .5� �#�5� ��!	� ) �#�a0	!32(�#%�%��#��:m * ����CD!	
/�?�����!	�A�#!(�@��#�@��� ) �����a�UVK�(i@���1,��/�#� ) !	�/2t%�%��(NW�E�#�^�a%����Y�7� .#�d������0(�#�5� �#��
d��!	�$� ����K�(�$�A�
ó %B� ) ��
/.#�8� !(� �(%�� ) �����/�#�	���#�$�����!(�Y0	!t�J��%���i@�����c�#!	�$� ���@��� ) ������%��P,����� ) !	�^26%�%B�(NW�(e
ó %B� ) ��
/.#� ) �9��#�(�Y���@�80(!6�#�(%���it����� �#
/�Y���K�(�$�1%��T,���#� ) !	�/2t%�%B�(NW�(e
ó %��P��!	�GN�
� ) �A����	���#�$� �8��!	�b0	!t�J��%���i@����� ) �(���8%��T,���#� ) !	�/2t%�%B�(NW�(:

¤'¥�¦E¥f¦ dfeE³hgji�°/«¬©Sd®�¯�®6°X±c�µ
m * ���������N�%�� ) �#�;!(N����
/0���� ��!	���bpD,����� ) !	�^2t%�%B��No���Uq )+* �����H%��(���	���Y�#�^�T�Y! ) .#%����/.Y,K��
���]��.#%B�����	� ) �b�$������/���#�����#��:cmn�H��!	��N�
/�lk ) �H�#!	��,W!	� �(�$��#�T�$�(���/����#������� ) �(���T%����.#%B�����	�����/� ) .���#
/�Y����. ÚAÛWÜ�ÝfÞhÜ�Ý :�m * ��������B�(%������� ��!	�T�#!	�Mm/!(���$� � ) ���8,K�(
 ���Y-5� 
��� ) �#�8%�!	����$�(�������#�����#�G�/�YC��(�7�&,K�(
&%���N����(��� )+* �����Y,�VK�(�/�Y,�
.#%��������K����
� ) �fn��K���@���OK�#��� ��!	�poc�#���� !(
����%�%���pWnNoPq5:H�j�5�� �9.�� �(,W�"06����9� � 
/!	��0	��
T�����b,K�(
^� �����!	��!(,�� ���?�(%�� ) �9% * ���������N�%��)+* �(,�,�
/�#�$� �����(�	�P�#��k��#�#%�%���%�%������5�8�������7� ���(%�����#
a�UV��(i@���&�#!	��,o!(� �(�$� ���$�(���/����������P�J0(�#�%��P���#�$� 
/!Fq ) �A�5�'%B� ) ���/� !(
/� ��!	� ) �&�UVK�(������� )+* �#�$� 
/�>��%�%����#:
mS�H�Y! ) -�%��"��������B�(%c�����HCD!	���GO�_6.(ea!(� ��,�,�%���i@���"��� �(%��(!	
�7� V����Y�7� .�
 �����C )+* !	,�������7�� �h� ��!(� ) �v%�!	�&����%�� ���$�(���/����#������:1��%&� * �(�	��� )+* ��� �(%��	!	
/��� V��Y� ) �Ñ��2t,o� � _�,W�#�5�U�����!	�t�Zl�h_6���Y��� �����!	�xp � Z q5:c`'���b
��CD!(
����%���� ��!	� ) �����T��� �#� ) 
/�9�^�U������^� ��i@��� ) �b%�� �Y! ) .5�%���� �����!	�G!	N�� ���@���4,�
.#��� ) ���Y���#�$�d,K�(
rnNox,W�#
����� )+* �����%������
�%��1��! ) -#%��j����%�����$������/���#��#!(�Y���P�#%��(��/��OK�#��� ����
#:
mS�#�d�5_6,W.#
���Y���$�U�����!	���c�/!	�$�E�bRo�#�5� ��.��#�E�/��
d%��8�#!	
/,����EZl`�mt� �ts ��¼u�E�(� R	Ø Ào��!	�$� ����K�(�$�NX�%B�(���	���#�Ap��(���	%��(����e6CD
�(�*vJ�����#e��(%�%��#�Y�(� ) et��� �(%����#�"�5�4���,K���	��!	%BqPpD0	!(��
1,���:ð<GX	q�:w4!(���G�J0(!	���&C��(���P0��(
/���#
 ) �xR�.�
���@��>,��(
 �(��-��
���#eS� ��%��&i@���?%�����!	��N�
/���Y�h_6���Y�(% ) ��#!(���!	�����#�4,K�(
',����� ) !����/2t%�%��(No��eK%��&��!	�GN�
� ) �A�$�(���/���������#� ) �9�Y.�%B�(���(�(eK%B��� �(��%�%�� ) ���OK�UV����#
/� ) �G��#�/�#:+»a�����i@����%��#� ) !(����.#�����!(�@��� 
-���%����Y�7� .��#�#eK����,K�(
^� ������%����#
8�#����!	��N�
/�) ��%�!6����� ����
��e�!	�l��� ��%����/�>���#��C ) ��� ) �7_l%�!t�#�6� �#��
��,W!	��
4% * �(,�,�
/�#�$� �����(�	��,W�#� ) �(�$�Pi@���%�� ) �7_6��-��Y�4��#
^�',o!	��
1%��#�E��#�^� �#: � ���/������(e�%��#�E� ���/��4,W!	
/��#�$�8���
'%���������0t��-#���&%�!t�#����#��
,W�#� ) ���@�4i@���G% * ��,�,�
���$� ���/� �(�(�A���/�4�bRo�#�5� ��.>���
8� !	���'%��#�4�(���
�#�'%�!t�#�6� �#��
�>pD2b��!	�Y,�
���%�� ) �7_6��-��Y�Jq5: �j�5���>,�
/!6��. ) ��
�&�#�^�4�7� .�
.#�&,W!	��
E�!	���8%����1%�!t�#����#��
/�#:w4!(���'�30(!	���8�bRo�#�5� ����
4%��#�1� ���/��',W!	��
 ) �#�'%�!	���(���#��
/� ) �POK�UV����#
� ) �xR�.�
�#�$��#�&�
ó ) �(���"%��\,�
�#������
���#�^�Jej!(� 
���	
!	��,o�9� !	���?%��#��OK�UV����#
�?!Gy %��9%�!t�#�6� �#��
 ) �9� �#�^��(,�,K�(
�@z��E�#�9���\�/�#��%Áe¾�(�H� !(� �(%+!	�\�H�3¿�OK�UV����#
� ) �P��#�/�4,K�(
1%��(���	���(e
ó ) �(���E%�� ) ���6_6��-��Y����#�^�Je�%��#� ) �7_�OK�UV����#
/�1,�
!	��!	���#.��E,K�(
j%��'%�!t�#����#��
 ) ��� ���/�1�/!	�$�� �#�^� .��4���9,K�(
1���+eK�#�&i@���SC��(�����3¿	¿�OK�UV����#
� ) �P��#�/�',K��
'%��(���	���(:w4!(���8!	N�� ����!	��� ) !(���&%����U��N�%��#�(�b����70(���@�A�



F(I{) �'�,+a~#�k�'�.-ty ) ���8� ) �0/d�8~^�6����~5{1�w|�����}S���21��k�d�3+o��� }S�4+c�P{8�+{1|�~X�
mn�(���	��� �k���/�>� ���#�^�P< g�,�,�
���@����/� �(�	�g4���	%B����� I�:½IY������: �=Q6:uX��#: I	¿T������:�K
 �(�*v#�(��� F�:]	�������: <6�	:]	;�#: FGX;������:g4%�%��#�Y�(� ) Q6:½IY������: <	<6:7�&�#: 	GX;������:���U�(%������ X6:½IY������: <6�	:ðQ��#: X�¿T������:� �,K���	��!	% X6:½IY������: <6�	:uX��#: X�¿T������:�k�(N�%��J�(�\<>������
/.#� ) �#�8OK�UV����#
/� ) �&��#�^�4�5� )+* ��,�,�
���$� ���/� �(�(�A�6� ��%����/.#�

¤'¥�¦E¥9| }~gSµt¶�¹�®6¯a®6µ
mS�#�T
.����%7�U����T!	N�� ���@����0��(
/�����@�TN����#�[.�0t� ) �#���Y���$�T�#� CD!(�������!	� ) ����0��(
/�B�(N�%��#� ) �CD!	���5� ��!	�������Y���@�#:KmS�#�8���#��%�%�����
�E
/.#�/��%�� ��� �1�/!	�$��!	N6� �#�@���8,W!	��
&�
ó %��P��!	�GN�
�P�Y�h_6���Y�(% ) �A�/�#�	���#�$��'��!	�90(!6�#�(%���i@���#�1,K��
',���#� ) !	�/2t%�%B�(NW�T�+�YX6e
ó %��P��!	�GN�
� ) �A%�!(���j�	�(����/���������#�'�����%����.��#�1,W!	��
1%��P��.#%��(���	�G�S�
	�:� ���	%����V �K
�����UV �&��
�Y�(� ���U�(%��B�(� Z6,��(�����/V� ���(%����/V Q ¿ F ¿ ¿�K
/�#���UV ¿ Q ¿ ¿ F�P�#
�Y�(� F ¿ Q ¿ ¿���U�(%��B�(� � ¿ ¿ Q <Z6,K�������/V ¿ ¿ ¿ ¿ �3¿�����6_b��!=2(�#� )+* � ) ���@���OK�#��� ��!	�H�#!(

������Y�¾Q@	��":�k�(N�%��J�(�\FG�d�k���/�A�&���4��
.��A��!32	������� ) �#�8OK�UV����#
� ) �P��#�/�A��X6:ð<��Y���+:� ���	%����V �K
�����UV �&��
�Y�(� ���U�(%��B�(� Z6,��(�����/V� ���(%����/V X(F < < Ø Q �3¿�K
/�#���UV I Q Ø ¿ ¿ � Ø�P�#
�Y�(� F	F ¿ X	Q Ø <���U�(%��B�(� �	� ¿ 	 	6� <	<Z6,K�������/V F � Ø ¿ �(� 	 Ø�k�(�6_H�Y!32	��� )�* � ) �#�$� �7OK�J�h� ��!(�H�#!	
/
�#�5� ��� 		F�:½I��":���(N�%��J���9I������#�/��<>������
/.#�A�Y!32(�#����� ) ���8O��UV�����
� ) �P� �#�^�A�¾<(¿�: Ø �#:

¤'¥�¦E¥D¤ �	�®6©ji�³5i*g�®6¯�®6°^±c
mS�#�>
.#�/��%�� ��� �A!	N���#�@�������s�#��,�%�!=2	�(�$��������i@���#���#�$�G%B� ) ��
.�� ) ���G,��/�#� ) !(�/2t%�%��(No����!(�@��%�.#�(-#
���Y���$�G�/��,o.�
���#��
/�;�l�#���6_r!	N�� ���@�����	
��(�#�?�l�����"��! ) .#%���� �h� ��!(��,�V�!	��!��U�(���� ��i@���(:�m����U�(��%�%�� ) ����OK�UV����#
���#��,�%�!32	.����#�^�&����CD.�
���#��
/�G�"���#%�%�� ) �G�#�#�t_��#��,�%�!=2(.#���
 �h�) �7� ��!(�����#%�%����Y���@�Pp�I�X;�#:ðq5:��j��,o��� ) �(�$�JeW%��P��!	
,����4�6� ��%����/.�,o!(��
8%��#�1��#�/������/�4���\��!	
,����) ��,��(
!	%�����,�
!	,�
�S� eo����
���	���^� 
/. ) �(��� ) ��NW!	���������#!	� ) �����!	����:o��%k
���/� � ) !	���;�Y�5_6,o.�
�ÿ����#�$� ��
j���
j���Y�#!	
/,���� ) �',K�(
/!	%��'N�
/�����.#�GpD� .�%�.�,�V�!	���Jqc��#%Wit����%��'�#!(
,���� L �&�f�XZlm6��Zoe���4�;!	N��/�#
^0	�#
 ) �(���'i@����%�%��P�Y�����
/�A%����U�(�t_ ) �&
���#!	�����(���/� �(�����>�/� ) .#�	
� ) ��:



� �����������f�j��� ��� � �~���Q� �����������~�

����
�(�$�A�#�T�/� �(�	�(e�m * �(�a��_�,�%�!	
/.;%��#�&,����/��#�&,o��
�����/�U�(�$� )+* �(%�%��#
�0(�#
�A% * �(��.#%���!	
��� ��!	�) �M�/2t�^� -#���T�5_6���^�U�(�$�&,W!	��
�!(N�� ������
�%��;�/2t�/�-#����OK�K�(% ) .#�/��
.�:Sm * ��,�,�
!t�UV��T,K�(
��Y! ) .5�%���� �����!	� ) �>%��;CD
/.#i@�������#�GCD!(� ) �(���#�$�U��%��P� * �(,�,W!	
/��>i@� * �����A���6CD!	
�Y��� ��!	�H%����Y�7� .�� )+* ���,W!	���$� ) �40t���4� ) ���@���OK�#��� ��!	� ) �#��%B�(���(���#��:�mn�>��! ) .#%���� �h� ��!(� ) ��%�� ) ��
.#� ) �#���/2t�/�-#���#��#!(���!	���(�$� ��i@�����?,K��
 �@z��Y,�
!	�����/� �#����(ed�Y�(���T%B�������/�l�(� ,o!(���$� )+* �����l�/�#�	���#�$�U�h� ��!(��(���!	�Y��� ��it���4���H�	
 �(� ) �#�E��%B�(�/���� ) ���#!(���!	�����#�1���/� ) �7ÙY����%��(:tmS��,o!(���$�j%���,�%����E�����#!	�t�
 ���	�J�(�$�4�#�^��%B�T��! ) .�%���� �����!	� ) �A%B� ) ��
/.#�G�(�\�
 �J0	��
� ) �A,��/�#� ) !(�/2t%�%��(No���#:�Zl�(���4���������.�� V�! ) ����.#
�7� � )+* u�� 
/�?0��(%�� ) .#�T�/��
 ) ��� ) !	����.#��� ) �?��!	�����ANW!	�����"i@�K�(%��7� .\p���!	
,����L �&�f�XZlm6��Zb,K�(
'�5_6�#��,�%��3q8�30��(�$� ) �G,W!	��0(!	��
8u5� 
�>���$� .��	
.��G���l�/2t�^� -#�����	%�!	NK�(%Á:�`'���CD!	���������/� �9.��U��,o�b
.#�(%����.��(ea��%EC���� ) 
 �M
.��!	� ) 
�9%��b,�
/!	N�%�-��Y�b,W!	�.9,K�(
T%���CD�����!(� ) ������6CD!	
�Y��� ��!	��������/���#� ) ���4��! ) -#%��#�E,�
/!	�! ) ��it���#�'���8,�V�!(��!(�U����� ��i@���#��:

F�X



FG	 ) �'�,+a~#�k�'�.-ty ) ���8� ) �0/d�8~^�6����~5{1�w|�����}S���21��k�d�3+o��� }S�4+c�P{8�+{1|�~X�



  �j¡¢���j�J£¤��¥J�¢¦��j�

¼ágN§*¨ Ø(Ø À;��©@g5§*¨*ª�«�¬®,¯*ª'°²±´³�µJe{¶¸·U¹Sº�»S¼ Ú ¼ Ý »S¼ ÝW½ÚF¾�Ú5Û$ÛWÜUÞ#Ú¿½´À�ÁJÞhÜ�ÚFÂ ¼ ÞMÃ�Ú ¼ ÝW½ » Û ¹´¹ ½´À »
¹WÄFÅÃ ¹S· ¼ Ú ¼ ÝfÞ ·Ke�� �H�H� �0ª�ÆF§*Çb© ÈG§bg�Z*Z�»�e ÉGÈGÊ�© ËG	�e*§U©ÍÌ	e ÎÏÎj©ÑÐ@ÒM¬�Ó$¿6eUÌ
Ò Ø(Ø ©
¼ágN§*¨ ÒFË�À;��©ogN§*¨Ïª�«S¬Ô,¯*ª�°b±´³�µ#eÕj¹WÄ Ã ¹S· ¼ Ú ¼ ÝfÞ ·Ö¹S¼ Û�Ú(Ü ÞM¾ ¹Ø×ÚÙUÛ5ÆF¯*ÜÍÊÝÜÍµÚÆ@µÚÜÍÈG§9�Q¨*ÜÝª'ÜÝÞG°bªN¨*°bÇª�°b±´³*°²ª'±´³*°²ÇbÙj�ß°²§*§*°bÇ²Ù�Ì
ÒFÒGËÏ©
¼áàØÆFÞ�ÒFÓ�À »0©G�N©GàØÆFÞFÇ�³ ÆJß�Ù�¶ Â ¼ ÞMÃ�Ú ¼ ÝW½�ÛWÜ Þ » Þ²â(ÝW½1Ú · ÚF¾äã » Ý » ÁJÞhÜ5½UÞMÃ�Û�Â ¼�¹ Ü'Ú(Ý9â ¹ â1ÛWÜ Þ · Â · Å½5Ý�Ú ¼ ÝfÞ ·å¼Ô¹ Ú¿½´ÀtÝ ·¿ÄFÙK»t³ æç© ÈFè � ¨*ÜÍ§¿¯Ïé*ª�ÞG³�ê�§*ÜÍÉ�©xÙ�Ì
ÒGÒFÓ
¼]�ØÆFëìÒ Ø À � ©%�ØÆ@ëíÎ*ÜÍÈG§*°3îðïÏ©�oN«²ª�ÈF§*ÜÝÇbÙñ¶ ÃòÂ¿¾ ¼ Ý�¾ Ý ·¿Ä Â�ÚF¾oÛWÜ Þ » Þ²â(ÝW½íâ$Ú ¼ Ú�óUÚ »
¹SÙn»Hª'È�±@©�ÈFè�®��ZÏôn»õÒ Ø Ù{Z¿ÜÝ¨*§*°SöGÙ�Ì
ÒFÒ Ø ©
¼]�[é*ëìÒFÒ�À�÷[©t�[éÏëíëøÜÝ§*ÇbÙ%÷r©t��°²ª�Ç2îùïÏ©HZ¿±´³*ëíÜÍ¨*³�é*¯�°²ª²ÙHú Ú ·¿Ä Ú Ä¿¹ Ý9â ¹S· ¼ Ý ûØ½Ú ¼ ÝfÞ · Á�Ü ÞMÃÛWÜ Þ » Þ²âFã º Ý ¼ ÀKÞMÂ ¼Q¹'ü Û�¾ ÝW½5Ý ¼ Á ¹ Ú ¼ ÂtÜ ¹´»SÙ]ÜÍ§ »Hª'È�±b°²°b¨*ÜÝ§*ÞFÇ�È@èçµ�³*°ý	@µÚ³ � é*ª�ÈFÎ�°²ÆF§�[ÈG§Ïè�°bª�°²§Ï±²°BÈG§2Z¿Î�°b°²±´³ò�[ÈFëíë2éÏ§*ÜÝ±²Æ@µÚÜÍÈG§�ÆF§*¨&�ñ°²±´³*§*ÈFÊÝÈGÞFöíþ � é*ª�ÈGÇ'Î�°b°²±´³hÒGÒ�ÿSÙà[é*¨ Æ@Î�°bÇ'µ Ù{Û�é*§*Þ�Æ@ª'öGÙ�Z¿°²ÎÏµ�°²ë2¯�°²ª�Ì
ÒGÒFÒÏ©
¼áæN°²ÊÝÒG	�À Z�© æN°bÊÝÜÍÞG§*°FÙ�� Þ²â��S¾ ¹´» â ¹,»���� Â ¹S· ½ ¹´» â ¹ ¾�Þ ·¿Ä Â ¹ ÂtÜ »
	 Ú(Ü�Ý�Ú�ó²¾ ¹´»�� Ú5Û$Û�¾ ÝW½Ú ¼ ÝfÞ · ÚFÂ¼ Ü/Ú(Ý ¼�¹ Ã ¹S· ¼ âFÂp¾7Ú ·¿Ä Ú Ä¿¹2· Ú ¼ ÂtÜ ¹ ¾ ¹S¼ â ¹ ¾7Ú;Û�Ú(Ü ÞM¾ ¹SÙW��³�²Ç'°3¨*°òÊ�� � w,Z6��Ù�»%ÆFª'ÜÝÇ²ÙÌ
ÒGÒG	�©
¼á÷�Æ@ªÚÒ Ø À ïÏ©[÷{ÆFª'ÜÝ§ Æ@Ç²ÙØú ÚlÛWÜ Þ » Þ²â(Ý ¹ ÛKÞMÂtÜ�¾�� Ý9â ¹S· ¼ Ý ûØ½Ú ¼ ÝfÞ · ÚFÂ ¼ ÞMÃ�Ú ¼ Ý � Â ¹ â ¹´» ¾7Ú ·¿Ä Â ¹´»SÙ��«²ëøÈGÜÍª�°�¨*°�æ ��� Ù{ê�§*ÜÍÉF°²ª'Ç�ÜÍµ�«A»%ÆFé*ÊñZ�ÆF¯ Æ@µ�ÜÝ°²ªbÙ��ñÈGé*ÊÝÈFé*Ç�°@Ù@m'é*ÜÝ§pÌ
ÒFÒ Ø ©
¼á÷�Æ@ª ¿	¿�À ïÏ©U÷{ÆFª'ÜÝ§ Æ@Ç²Ù���© � §*¨*ª�«�¬®,¯*ª'°²±´³�µ Ù�� â ¹S· ¼ Ý ûØ½Ú ¼ ÝfÞ · ÚFÂ ¼ ÞMÃ�Ú ¼ Ý � Â ¹ â ¹´» ¾7Ú ·¿Ä Â ¹´»��	 Ú(Ü�Ý�Ú ¼ ÝfÞ ·Ï»H» ÂtÜ[¾ ¹´» ÃòÂ�¾ ¼ Ý Ä Ü/ÚFÃòÃ ¹´»SÙ � ±bµ�°²Ç sNs �/���bëí°bÇtïFÈGé*ª'§*«²°bÇ%¨�� � µÚé*¨Ï°rÇ'é*ªÊ Æ;»0ÆFª�ÈGÊÍ°FÙ{ï � »��uÐ(¿	¿	¿ÏÙ � é*Ç�Ç'ÈGÜÝÇbÙ�Ì
ÒM¬ÔÐFË�m'é*ÜÝ§�Ð(¿(¿	¿Ï©
¼á÷�Æ@ª ¿ÏÌ#À ïÏ©Ø÷{ÆFª'ÜÝ§ ÆFÇíî¢÷[©E»ñ°²ÊÍÊÝ°²ÞFª�ÜÝ§ÏÈ*ÙB¶ Â ¼ ÞMÃ�Ú ¼ ÝW½ ÜÚÀ¿ã ¼ À¿Ã Ã?Þ²â ¹ ¾ Ý ·¿Ä ÁJÞhÜå¾7Ú ·¿Ä Â�Ú Ä¿¹Ý9â ¹S· ¼ Ý ûØ½Ú ¼ ÝfÞ · Ù*Æ@±²±²°bÎÏµÚ«>� � é*ª�ÈGÇ'Î�°b°²±´³jÙUÐ(¿	¿�ÌG©
¼áÛ5°²Ç Ø Ë�À�� ©MÛ5°²Ç'Ç²Ù�� Ý ¼ ½´À2â ¹S¼�¹ ÜSÃ;Ý · Ú ¼ ÝfÞ · ÞÔÁ » Û ¹´¹ ½´À » Ý ÄF· ÚF¾ »BÅ�¶ ¾ Ä ÞhÜ�Ý ¼ À¿Ã » Ú · â�â ¹ 	 ÝW½ ¹´»SÙZ�Î*ª'ÜÝ§*ÞG°bª®¬WoH°²ª�ÊÝÆFÞ*Ù�Ì
Ò Ø ËÏ©
¼áÛ5ÜÝª�ÒÏÌ#À æh©*Û�ÜÝª'Ç'µ Ùt»ñ©*w5ÜÍ±²ÈGÊÝÆFÇ²Ù¿��© � Ç'Î�°bÇ�Ç�°bª²Ù�! Þ²â(Ý ·¿Äò¼ À ¹#"%$ ÞÔÁ&Úì½UÞ · ¼ Ý · Â¾ÞMÂ »,¼�¹'üG¼ Ý ·Á�Ü ¹S· ½´À � Ú ·ì¹'ü Û ¹ Ü�Ý�Ã ¹S· ¼ ÚF¾@Ú5Û$ÛWÜ Þ#Ú¿½´À Ù#»Hª'È�±b°²°b¨*ÜÝ§*ÞßÈFè¿µÚ³Ï° s ��"µ�³&��§�µ�°²ª'§ Æ@µÚÜÍÈG§ ÆFÊ�[ÈG§Ïè�°bª�°²§Ï±²°�ÈG§H»t³*ÈF§*°bµ�ÜÝ±�Z¿±²ÜÝ°b§*±²°bÇ²ÙÏoHÈFÊW©�X�Ù � Ü'&�¬"°²§�¬�»Hª'È
ÉG°²§Ï±²°FÙÏÎ*Îj© Ð@ËFÓ@¬®Ð@Ë�(�ÙÆFÈ*)Ïµ�Ì ÒGÒÏÌG©
¼á�"µ´ÆGÒGÒhÀ Z�©8�"µ´ÆF³*ÆFÇ�³*Ü�Ù8��©,+�ÜÝéÏ±´³*ÜWÙ#��©%-rÆFëíÆFëøÈFµÚÈ*Ù5Õ ÛKÞ�. ¹S· ¾7Ú ·¿Ä Â�Ú Ä¿¹ Ý9â ¹S· ¼ Ý ûØ½Ú ¼ ÝfÞ ·Â » Ý ·¿Ä » Û ¹´¹ ½´ÀåÁ�Â · â$ÚFÃ ¹S· ¼ ÚF¾ñÁ�Ü ¹�� Â ¹S· ½Sã[Ú · âõ½ ¹ Û »S¼ ÜÚ Ù � é*ª�ÈGÇ'Î�°b°²±´³ ÒFÒÏÙØà[é¿¬¨ ÆFÎ�°²Ç®µ Ù{Û5éÏ§*Þ�ÆFª®öGÙ�Z�°bÎÏµÚ°bë2¯�°bª�Ì
ÒGÒGÒÏ©

Ë�(



Ë Ø /102/%340 5�17698,+;:#02<
¼áôPÜÝÒFÓ(À +ò©n»0©ñô�ÜWÙP¶ Â ¼ ÞMÃ�Ú ¼ ÝW½ø¾7Ú ·¿Ä Â�Ú Ä¿¹ Ý9â ¹S· ¼ Ý ûØ½Ú ¼ ÝfÞ · Â » Ý ·¿Äl» ã@¾�¾7Ú�ó#ÝW½ » Û ¹ ½ ¼ Ü/ÚF¾*Á ¹ Ú Å¼ ÂtÜ ¹´»SÙ¾»tª�È¿±F© ÈFèk�®� � Z*Z6»9�]ÒFÓ*Ù � ¨Ï°²Ê Æ@ÜÝ¨*°@Ù*Î*Îj©uÐFÒ�(Y¬�Ë	¿	¿ÏÙUÌ
ÒGÒFÓ*©
¼=��éÏµ´ÒGÐhÀ>-ò©?+ò©?��éÏµ�³¿éÏÇÚÆFëhöFÙG��© � ©@�[ÈGÊÍ°rÆ@§*¨2àN©=��©@,Ç�³*Ü�àMÆA@ À ¹CB
D;� ÃòÂ¿¾ ¼ Ý Å ¾7Ú ·¿Ä Â�Ú Ä¿¹¼Ô¹ ¾ ¹ Û ÀKÞ ·U¹B» Û ¹´¹ ½´Àø½UÞhÜ�Û�Â »SÙMÜÝ§;»tª�È¿±²°b°²¨*ÜÍ§*ÞGÇÈ@è µÚ³*°,Ì ÒGÒ�Ð7E�§�µ�°²ª�§*Æ@µÚÜÍÈG§ ÆFÊÏ�[ÈG§Ïè�°�¬ª�°b§*±²°�ÈG§õZ¿Î�È	à@°²§~ôñÆ@§*ÞGé ÆFÞF°\»tª'È�±b°²Ç�Ç'ÜÝ§*Þ�þFE®��ZÏôn»�Ò�ÐGÿ�Ù � ÊÍ¯�°bª'µÚÆÏÙB,±bµÚÈF¯�°bªÌ
ÒGÒ�Ð¿©
¼=��éÏµ´Ò@Ó(À>-ò©9+ò©7��éÏµ�³�é*ÇÚÆFëçöGÙ � ©ßà[ÆFª�§ Æ@ª�¨4ÆF§*¨4��© � ©N�[ÈFÊÝ°FÙ7G�¹ 	 Ý ¹Sº Ý ·¿Ä�¶ Â ¼ ÞMÃ�Ú Å¼ ÝW½ ú Ú ·¿Ä Â�Ú Ä¿¹%� â ¹S· ¼ Ý ûØ½Ú ¼ ÝfÞ · Ù*E �H�H� Z�ÜÍÞG§ ÆFÊ¾»tª'È�±b°²Ç�Ç'ÜÝ§*Þ��åÆFÞ�ÆIH²ÜÝ§Ï°FÙ�,±bµÚÈF¯�°bªÌ
ÒGÒFÓÏ©
¼½»0°²ÊÝÒ�(hÀ ÷[©c»0°bÊÝÊÍ°²ÞGª'ÜÝ§*È*ÙH��© � §*¨*ª'°S¬Ô�¯Ïª�°²±´³�µ²ÙKJ Þ
½ÚF¾ ÝW½ » ã »S¼�¹ Ã Ã?Þ²â ¹ ¾ Ý ·¿Ä>� Ú JML Ú5Û ÅÛWÜ Þ#Ú¿½´À Ù�E �H�B� æNÜÝÞGÜxµ´ÆFÊjZ�ÜÝÞF§ ÆFÊS»tª�È¿±²°bÇ�Ç'ÜÝ§*Þ��]Ò�(�Ù ïFé*ÊÍöpÌ ÒGÒ�(�Ù*ZÏÆF§�µÚÈGª'ÜÝ§*Ü�©
¼½»0°²ÊÝÒ Ø À ÷[©d»0°bÊÝÊÝ°bÞGª�ÜÍ§*È*ÙONP·U¹ Ú5Û$ÛWÜ Þ
½´À ¹ Û ÀKÞ ·P�S¼ Ý � Â ¹p¹S· Ý9â ¹S· ¼ Ý ûØ½Ú ¼ ÝfÞ · ÚFÂ ¼ ÞMÃ�Ú ¼ Ý � Â ¹â ¹´» ¾7Ú ·¿Ä Â ¹´»Q� ¾7Ú�Ã?Þ²â � ¾ Ý » Ú ¼ ÝfÞ · â ¹´»l» ã »S¼ �SÃ ¹´»R	 Þ
½ÚF¾ Ý � Â ¹´»SÙd��³�²Ç'°p¨*°pË TFS%T±bö¿±²ÊÍ°FÙ{ê�§*ÜÍÉF°²ª�Ç'ÜÍµ�«>»0ÆFé*ÊñZÏÆ@¯ Æ@µÚÜÍ°²ªbÙ��0ÈFé*ÊÝÈGéÏÇ�°FÙ ¨Ï«²±²°bë2¯*ª'°øÌ ÒGÒ Ø ©
¼á��³�ö�ÒG	hÀ ��³�ö�ëø«S¬Ô��ÈF¯*¯�°bÊHî Û5é�µÚ±´³*ÜÍ§*Ç²Ù9BØ· Â » Ý ·¿Ä ÛWÜ Þ » Þ²â(ÝW½ì½SÂ ¹´» Ý · ÚFÂ ¼ ÞMÃ�Ú ¼ ÝW½ø¾7Ú · ÅÄ Â�Ú Ä¿¹ Ý9â ¹S· ¼ Ý ûØ½Ú ¼ ÝfÞ · Ù+»tª�È¿±²°b°²¨*ÜÍ§*ÞGÇ�ÈFèBµÚ³*°lÌ
ÒFÒG	KE�§�µÚ°²ª'§ Æ@µ�ÜÝÈG§ Æ@ÊH�[ÈG§Ïè�°bª�°²§Ï±²°ÈG§lZ�Î�È	à@°²§lôPÆF§*ÞGé*ÆFÞG°�»tª'È�±b°²Ç�Ç'ÜÝ§*ÞfþFE®��ZÏôn»;ÒG	�ÿSÙ6»t³*ÜÝÊÝÆF¨*°bÊÝÎ*³*ÜÝÆÏÙ�êNZ � Ù*�±SµÚÈ@¬¯�°bª�Ì
ÒGÒG	Ï©
¼]ZÏÆ ÉÏÒ�Ì#À ��©�ZÏÆ É¿ÜÝ±FÙ � © � ±²ÈGÇ®µ´ÆQî�Z�©T+ò©���éÏÎÏµ´ÆÏÙ�¶N· ÚFÂ ¼ ÞMÃ�Ú ¼ ÝW½ç¾7Ú ·¿Ä Â�Ú Ä¿¹ Ý9â ¹S· ¼ Ý ûØ½Ú Å¼ ÝfÞ ·�» ã »S¼�¹ Ã ÙÜÍ§]»Hª'È�±b°²°b¨*ÜÝ§*ÞFÇøÈ@è�µ�³*°AE �H�B� E�§�µ�°²ª'§ Æ@µÚÜÍÈG§ ÆFÊØ�[ÈG§Ïè�°bª�°²§Ï±²°�ÈG§� ±²ÈGéÏÇ'µÚÜÍ±²ÇbÙ�Z�Î�°b°²±´³jÙ�ÆF§Ï¨7Z¿ÜÝÞG§ Æ@Ê�»tª�È¿±²°bÇ�Ç�ÜÍ§*Þ.ÒÏÌGÙE�ñÈGª�ÈF§�µ�È*Ùß�ØÆF§*ÆF¨ ÆÏÙ9��Æ
öÌ
ÒGÒÏÌF©
¼=UUÜÝÇÚÒF	�À ��© � ©�UUÜÝÇ'Ç�ëíÆF§jÙV! ÞMÃ�Û�Ú(Ü�Ý » Þ · ÞÔÁrÁJÞMÂ6Ü;Ú5Û$ÛWÜUÞ#Ú¿½´À ¹´»h¼ Þ9ÚFÂ ¼ ÞMÃ�Ú ¼ ÝW½ò¾7Ú ·¿Ä Â�Ú Ä¿¹Ý9â ¹S· ¼ Ý ûØ½Ú ¼ ÝfÞ · ÙWE �H�B� �0ª�ÆF§*Ç�ÆF±bµ�ÜÝÈG§*Ç0ÈG§òÇ�Î�°²°b±´³øÆF§*¨òÆFéÏ¨*ÜÝÈ,ÎÏª�È¿±²°²Ç'Ç�ÜÍ§*Þ*ÙYÉGÈGÊ�©]Ó*Ù§j©xÌGÙ Î*Îj©]ËÏÌb¬"ÓGÓ*ÙYm�Æ@§�É¿ÜÍ°²ª�Ì
ÒGÒG	�©



X ��� �ZYù���

ËGÒ





X ��� �ZYù� X
[ ��¦ �]\ � \ ^F�>Y �l�å¥J� ���j��� \ � ��¥

_H� [a` � �����Ö� _H�¤�b\�¥dc ������¥¤�j� e X f g
hji �~�lkdmon

ô�°2±²ª'ÜÍµ�²ª�°h¨*°hÉ@ÆFª�ÜÝÆ@µÚÜÍÈG§�¨��uÆ@ëíÎ*ÊÍÜÍµ�é*¨*°�pí±²ÈGé*ª®µ,µÚ°bª�ëø°lþ � ÉG°bªÚÆFÞF°q�åÆFÞG§*ÜxµÚé*¨Ï°òæNÜÍR�°S¬ª�°b§*±²°ß÷ é*§Ï±bµÚÜÍÈG§{ÿc¼,��ÜÝÊÝÊÍ°²ªñ°bµM��°²ÜÍ¯�°bÊ*X@	�ÀÏé�µÚÜÝÊÍÜÝÇ'°rÊÝÆ�É@ÆFÊÝ°bé*ªÆ@¯*Ç�ÈGÊÍé*°Ø¨*°bÇ¨*ÜxRU«bª�°²§Ï±²°²ÇtÎ�ÈGÜÍ§�µÎ ÆFª�Î�ÈGÜÍ§�µ²© ôPÆ2è�ÈG§*±bµ�ÜÝÈG§l¨*°�Î�«²ª'ÜÝÈ¿¨*ÜÝ±bÜÍµÚ«5¨*°�Ê�� � �åæN÷�°bÇ'µsr
Dutwvyx
z � ì|{ ò ä }#

ü þo÷�~ ö#ü $ ö#ü &y� ~�[°bµ'µÚ°ßè�ÈG§*±SµÚÜÝÈF§í°bÇ'µØ°b§*Ç�éÏÜÍµÚ°�§*ÈGª'ëìÆ@ÊÝÜÝÇ'«²°�Î Æ@ªV��ÈGéìÎ*ÆFªØ6 }üÿþo÷ ~ ö#ü ~ Î�ÈGé*ª���é*°NÊÝÆ�É@ÆFÊÍ°²é*ª¨*°øÊ�� � �åæN÷4Î*é*ÜÍÇ�Ç'°��SµÚª�°ø±²ÈFëíÎ Æ@ª�«²°�plé*§ Ç�°bé*ÜÝÊHÆ@¯*Ç�ÈGÊÍé ¨ Æ@§*ÇçÊÍ°3¯*éÏµç¨*°í¨Ï«²±²ÜÍ¨*°²ª�Ç�ÜBÊÝ°Ç�ÜÍÞG§ ÆFÊU°²Ç'µ�Î�«²ª'ÜÝÈ¿¨*Ü���é*°�ÈGél§*ÈF§j©ôPÆhè�ÈG§*±SµÚÜÝÈF§Q¨*°�Î�«²ª�ÜÍÈ�¨ÏÜÝ±²ÜxµÚ«�Î*ª�«bÇ�°b§�µ�°²ª�Æøé*§lëøÜÝ§*ÜÍë2é*ë�ÆFéf§ÏÜÍÉG°²ÆFél¨*°²Ç�ëhé*ÊÍµ�ÜÝÎ*ÊÍ°²ÇB¨*°Ê Æ�Î�«²ª'ÜÝÈ¿¨*°F©t�[°bµ�µ�°�ëø«bµ�³*È¿¨*°f§��áéÏµÚÜÍÊÝÜÝÇ'°fÎ ÆFÇ3Ê��á³�ö¿Î�ÈFµ�³�²Ç'°l¨*°�Ç®µ´Æ@µ�ÜÝÈG§Ï§ ÆFª�ÜxµÚ«Q¨Ïé.Ç'ÜÝÞG§ Æ@ÊW©æ��]ÆFÜÝÊÍÊÝ°bé*ª�ÇbÙ0Ê��uÆFëh¯*ÜÝÞGé�qWµÚ«í°²§�µÚª'°fÊÝ°bÇòÎ*ÜÝ±bÇ�âP�bÙH����âP�bÙ > ��âP�²ÙØ©Í©x©°bÇ'µ3Ç�ÈFéÏÉG°b§�µìÆ@µ'µÚ«²§�é*«b°Î ÆFªòÊÝÆå§*ÈG§¿¬�Ç'µÚÆ@µÚÜÍÈG§*§ Æ@ª�ÜÍµ�«ì¨*é�Ç'ÜÝÞG§ Æ@ÊØÆF§ Æ@ÊÍö¿Ç�«�rÎÏÊÝé*Ç2ÊÍ°Q¨*«b± ÆFÊÝÆFÞG°f°²Ç®µ3ÞGªÚÆ@§*¨jÙÎ*ÊÍé*ÇòÊÝ°Ç�ÜÍÞG§ ÆFÊ�Ù�¨*°,Î Æ@ª'µØÇ�Æh§*ÈG§¿¬�Ç'µÚÆ@µÚÜÍÈG§*§ Æ@ª�ÜÍµ�«FÙ�ÜÍ§�µ�²ÞGª'°N¨*°5¨*ÜÍR�«²ª'°²§*±b°²ÇØÎ*ÆFª[ª�ÆFÎ*Î�ÈGª'µ1phÊ Æ�µÚª�ÆFëí°¨*°ß¨*«bÎ ÆFª'µ���ÊÝ°�Ç�ÜÍÞG§ ÆFÊÏÎ*ª�«bÇ�°²§�µ�°²ªÚÆçÆFÊÝÈFª�ÇtÎ*ÊÍé*Çt¨*°ß¨*ÜÍR�«²ª'°²§*±b°²ÇBÎ�ÈFé*ªté*§ø¨*«²±²ÆFÊ ÆFÞF°�¨*°5���oâ����é*°�Î�ÈGéÏª�é*§�¨Ï«²± Æ@Ê ÆFÞG°�¨Ï°&â��²©ê5§Ï°�±bÈG§*Ç'«���é*°²§Ï±²°2¨*°�ÊÝÆ3§ÏÈG§�é�µÚÜÝÊÍÜÝÇ�Æ@µÚÜÍÈG§ì¨*°�Ê��á³�ö¿Î�ÈFµ�³�²Ç'°ç¨Ï°�Ç®µ´Æ@µ�ÜÝÈG§Ï§ ÆFª�ÜxµÚ«,°bÇ'µ#��é*°ÊÝ°ç±´³*ÈGÜ�&å¨Ï°hÊ Æ3µ´ÆFÜÍÊÝÊÍ°�¨Ï°²ÇNè�°b§��bµ�ª�°²ÇN¨*°2Ç�ÜÍÞG§ ÆFÊñ°bµN¨*°2Ç'ÜÝÞG§ Æ@Êñ¨Ï«²± Æ@ÊÝ«h°bÇ'µ�ÊÍÜÝ¯*ª'°�r�Ê�� � ��æ,÷éÏµ�ÜÝÊÝÜÍÇ�°H¨*°bé�&hè�°b§��bµ�ª�°bÇ¨*°rµÚÆFÜÝÊÍÊÝ°M�y&�°@ÙFëíÆFÜÝÇñÜÝÊ�°²Ç®µÎ�ÈGÇ�Ç'ÜÝ¯*ÊÍ°r¨Ï°[±²ÈF§*±²°SÉGÈGÜÍª¨*°²Ç%ÆFÊÝÞFÈGª�ÜxµÚ³*ëø°²ÇÆ ÉG°b±N¨*°bÇrµ´Æ@ÜÝÊÝÊÍ°²Ç¨Ï°�è�°b§��bµ�ª�°5É@ÆFª'Ü ÆF¯ÏÊÝ°FÙFÎ ÆFªH° &�°²ëøÎ*ÊÍ°5«bÞ�ÆFÊÝ°�ÆFéø¨*«b± ÆFÊÝÆFÞG°ßµÚ°²Ç®µÚ«hþ9ëø«bµ�³*È�¨Ï°ZÏ�'»Hæ�ÿS©�[°bµ'µÚ°ßª�«bÇ�ÜÍÇ'µ´Æ@§*±²°�ÆFé3Î*ª'ÈG¯*Ê�bëí°�¨Ï°²ÇH°²ª'ª�°²éÏª�ÇBÞGª�ÈGÇ'Ç�Ü�²ª�°bÇt°bµBÊ Æ,ª�ÆFÎ*ÜÍ¨*ÜÍµ�«Ø¨*°ß± ÆFÊÍ±²é*Ê�è�ÈG§�µ¨*°�Ê�� � ��æ,÷Öé*§*°�ëí«SµÚ³*È¿¨*°�±²ÈFé*ªÚÆFëøëø°²§�µß°²ëøÎ*ÊÝÈ
öF«²°F©

Ó*Ì



Ó�Ð 8����#<��C<R8��V��/C�w:�5��C<��l� <��q�w678 ) ��0 5����C<�348��M6�/7 ¢¡w<;� ) <Q��5�����8C��<;�¢�y8C3�<¤£¥8C���C�R¦



X ��� �ZYù�  
§ � �Ö�¤���¢��� ¨ © ª
« §¬ ® h � �Q¯±°²n

�[°bµ'µÚ°�¯ ÆFÇ'°ç¨*°�¨*ÈG§Ï§*«²°bÇN°²Ç®µNÊÝÆòª�«bè�«bª�°b§*±²°ç¨ ÆF§*Ç�ÊÝ°�ëøÈG§*¨*°�¨*°�Ê��³E � ôt©�ZÏÆøª�«²ÆFÊÝÜÍÇÚÆ@µ�ÜÝÈG§°²Ç®µ�¨*é*°NÆFéfw7E®Z�´Jþ9ÈGª'Þ�ÆF§*ÜÍÇ�ëø°5¨*°5§*ÈGª'ëìÆFÊÍÜÝÇ�Æ@µÚÜÍÈG§øÆFëí«bª�ÜÍ± ÆFÜÍ§{ÿSÙ*��é*Ü�Ê��]Æç«bÊ ÆF¯�ÈGª�«b°5°b§QÉ¿é*°¨��á°bR�°²±SµÚé*°bªt¨*°²Ç0± ÆFëøÎ ÆFÞG§Ï°²Ç%¨P�]«SÉFÆ@ÊÝé Æ@µ�ÜÝÈG§ç°²§2ÜÍ¨*°²§�µ�Ü�� ±²Æ@µÚÜÍÈG§2ÆFé�µÚÈGëíÆ@µÚÜ���é*°H¨*°²ÇÊÝÆF§*ÞGéÏ°²Ç²©� ÊÝÊÍ°5Æ�«bµ�«NéÏµ�ÜÝÊÍÜÝÇ�«b°�Ç�é*±b±²°bÇ�Ç�ÜxÉG°bëí°b§�µ�Æ ÉF°²±,	�Ù�Ò�Ù Ì3¿ÏÙ�Î*é*ÜÍÇ5ÌGÌ�Ê Æ@§*ÞGé*°bÇ²©µE�Ê{Ç��]ÆFÞGÜÍµB¨*°�Î ÆFª'ÈGÊÝ°µÚ«bÊÝ«bÎ*³*ÈG§*Ü���é*°ç«b±´³ ÆF§�µÚÜÍÊÝÊÍÈG§*§*«b°�p Ø à¿Û#Hç¨ ÆF§*Ç5é*§*°2Æ@ë2¯*Ü Æ@§*±²°�ÊÝ°�Î*ÊÍé*Ç5Ç'ÈGéÏÉF°²§�µ�¯*ª'é*ÜÍµ�«²°F©ô�°²ÇtÊÍÈ�±béÏµÚ°bé*ª�Ç¨ÏÈGÜÍÉF°²§�µtª�«bÎ�ÈF§*¨*ª�°9p,éÏ§ò±²°²ª®µ´ÆFÜÍ§2§*ÈGëh¯*ª�°Ø¨Ï°��¿éÏ°²Ç'µ�ÜÝÈG§ÏÇ²©FoHÈGÜÍ±²Ü¿é*§3° &¿µÚª�ÆFÜÍµ¨*é�Î*ª�È@µÚÈ¿±²ÈGÊÍ°,¨��á°²§*ª'°²ÞGÜÍÇ'µÚª'°²ëø°²§�µ�Î*ª�ÈFÎ�ÈGÇ'«�Î ÆFª5��¶E7rÌG©5n,é*°bÊÝÊÝ°N°²Ç'µ�ÉGÈ@µÚª�°�ÊÝÆF§*ÞGé*°�§*Æ@µ´ÆFÊÍ°�·Ð�©5n,é*°bÊÝÊÝ°NÊ ÆF§*ÞFé*°�Î ÆFª'ÊÝ°�H�¬"ÉFÈGé*ÇßÊ Æ2Î*ÊÍé*Î ÆFª®µß¨*élµÚ°²ëøÎ*Ç¸·ËÏ©7¹t§�é*ëø°²ª�°¥HçÊÍ°²Ç�±´³*ÜxRUª'°²Çß¨*°¶H²«bª�È�pò¨*Ü'&�Ù�Z¿o�»0©Ó*©��ß«²±bÜÍµÚ°¥H�ÊÝ°²Ç�Ç'°²ÎÏµm'ÈGéÏª�Çß¨*°�Ê Æ2Ç'°²ëíÆFÜÝ§*°@Ù�Z¿oP»ñ©X�©'»0ÆFª�ÊÍ°�HS¬"§*ÈGé*Çß¨*él±bÊÝÜÝëíÆ@µ[¨*°çÊÝÆhÉ¿ÜÝÊÝÊÍ°NÈGylÉGÈFé*Ç5³*ÆF¯*ÜÍµ�°�H@©	Ï©�æN«b±²ª'ÜÍÉG°¥HçÊÝÆ2Î*Ü�b±²°�¨��áÈGylÉGÈGé*Ç�§*ÈGéÏÇ5Æ@Î*Î�°bÊÝ°¥HF©(�©�©x©Í©� ±²°²ÊÝÆ5Ç¥�uÆYm'ÈFéÏµÚ°ØÊ��]°b§*ª�°bÞGÜÝÇ®µÚª'°²ëø°²§�µ%¨P�]é*§Ï°ØëíÜÍ§�éÏµÚ°H¨*°ØÎ*ÆFª�ÈGÊÍ°HÇ�Î�ÈG§�µ´ÆF§*«b°ØÎ�ÈGé*ªñ±´³ Æj��é*°ÊÝÈ¿±²é�µÚ°²éÏª²ÙÏ°b§*ª�°bÞGÜÝÇ®µÚª'«²°�Ç�ÈFé*ÇßÊÝ°,§*ÈFë ¨*°5��Ç'µ�ÈGª'ö��´© �[³ Æj��é*°�ª�«bÎ�ÈG§ÏÇ�°�°²Ç®µß°²§*ª'°²ÞGÜÍÇ'µ�ª�«²°�Æ ÉF°²±é*§~µ�°²ëøÎ*ÇìÜÍëíÎ*ÆFª'µ�Ü�Î�ÈGéÏªìÊ Æ=ª�«bÎ�ÈG§ÏÇ�°�ÊÍÜÝëøÜÍµÚ«pþ®Ì3¿ Ç'°²±bÈG§*¨*°bÇfÎ�ÈGéÏªíÊÝÆº��é*°²Ç®µÚÜÍÈG§EX�Î Æ@ª° &�°bëíÎ*ÊÍ°
ÿ�©U,§�ÈG¯Ïµ�ÜÝ°²§�µ9� § Æ@ÊÝ°²ëø°²§�µ5Î�ÈFé*ªß±´³ Æj��é*°hÊÍÈ�±béÏµÚ°bé*ªß°²§�É¿ÜÝª'ÈG§pÐòëíÜÍ§�éÏµÚ°bÇ�¨Ï°hÎ ÆM¬ª�ÈFÊÝ°F©�[°bµ'µÚ°ç¯ ÆFÇ�°ç¨*°h¨ÏÈG§*§*«b°²ÇN°bÇ'µNÎ ÆFª'µ�ÜÝ±bé*ÊÝÜ�²ª�°bëí°b§�µ5ÜÍ§�µÚ«²ª'°²Ç'ÇÚÆF§�µÚ°h± ÆFª�°²ÊÍÊÝ°�Î�°bª�ëø°bµ5¨*°hÇ'°ªÚÆ@Î*Î*ª�È¿±´³*°bª,¨*°²Ç�±bÈG§*¨*ÜxµÚÜÍÈG§*Ç�¨��]é�µÚÜÝÊÍÜÝÇ�Æ@µÚÜÍÈG§�ª'«²°bÊÝÊÝ°bÇN¨*°hÇ'ö¿Ç'µ�²ëø°²Ç�¨��³E � ô²rUëøÜÝÊÝÜÍ°²él¯*ª'é*ÜÍµ�«þ9Î*ÆFª'è�ÈGÜÍÇçëq�²ëø°íµ�ª�bÇ2¯*ª�éÏÜÍµÚ« ÿSÙñ± ÆF§*ÆFÊrµ�«²ÊÝ«bÎ*³*ÈG§ÏÜ���é*°FÙñÎ*ª'«²Ç�°b§*±²°l¨*°ìÎ ÆFé*Ç'°²Çò°bµh¨��á³*«²Ç'ÜÍµ´ÆY¬µÚÜÍÈG§*Ç3¨ ÆF§ÏÇøÊÍ°²Ç3«²§ÏÈG§*±²«bÇ²ÙBÎ ÆFª'ÈGÊÝ°lÇ�Î�ÈG§�µ´Æ@§*«²°@©�»0ÆFª3±²ÈG§�µ�ª�°FÙH±b°²ª'µÚÆFÜÝ§ÏÇìÆFÇ'Î�°b±bµ�ÇíÎ�°²éÏÉF°²§�µÇ�°3ª'«bÉG«bÊÝ°bª�ÎÏÊÝéÏµ�»Fµ�ÞG«b§ ÆF§�µÚÇ���°b§ýÎ ÆFª'µ�ÜÝ±bé*ÊÝÜÍ°²ª²Ù�Î�ÈGé*ª�ÊÝ°ò±bÈGª�ÎÏé*Ç�¨*ÜÍµN�"è�ªÚÆF§Ïv ÆFÜÍÇ®�´Ù�Î*ÊÍé*Ç�ÜÍ°²é*ª'ÇÊÝÈ¿±²é�µÚ°²éÏª�Ç�ÈG§�µ�é*§pè�ÈGª®µ�ÆF±b±²°²§�µ�¨*°2è�ª�ÆF§*v Æ@ÜÝÇ,±²ÆF§ ÆF¨*ÜÍ°²§jÙUÈGé�µÚÈGé�µ�ÆFépëíÈFÜÝ§*Ç,¨Ï°2è�ªÚÆF§*v²ÆFÜÝÇ§*ÈG§;ëø«bµÚª'ÈGÎ�ÈGÊÝÜxµ´ÆFÜÍ§*Ç²©0æ,ÆF§*Çø±²°�± Æ@ÇíÎ*ª'«²±bÜÝÇ²ÙHÜÍÊØÇ��]ÆFÞGÜxµ3Î*ÊÝé*Çø¨��áé*§;±²ÈGª'Î*é*Çíè�ª�ÆF§*±bÈGÎ*³*ÈG§Ï°��é*°�è�ªÚÆF§Ïv ÆFÜÍÇ²©�E�Ê�°bÇ'µßÉ¿ªÚÆFÜÍÇ�°²ëh¯*Ê ÆF¯ÏÊÝ°C��é*°�±²°SµNÆ@Ç�Î�°²±bµ�Ç'°�ª'°bµ�ª�ÈGéÏÉF°çÇ'é*ªß¨��]ÆFéÏµÚª'°²ÇßÊ Æ@§*ÞGé*°bÇþ�Æ@§*ÞGÊÝÈFÎ*³*ÈG§*°@Ù*³*ÜÍÇ�Î ÆF§ÏÈGÎ*³*ÈG§Ï°F©x©Í©uÿS©
Ó�Ë



ÓGÓ 8C���#<M�
<¼/C�l3�< ) 5�65+u¡�½¾5�1902¿���3���½A¦'�ZÀ�Á2ÂM\¥Ã
æ��]ÆFéÏµ�ª�°BÎ ÆFª'µ²ÙY§*ÈGé*Çñ§��]Æ
ÉFÈG§*Ç0Î ÆFÇñ°²§*±bÈGª�°r«bÉGÈ���é*«[ÊÍ°²ÇPµÚª�ÆF§*Ç�±bª�ÜÍÎÏµÚÜÍÈG§*ÇPÎ*³*ÈG§Ï«bµÚÜ���é*°²Ç0¨*é±²ÈFª�Î*é*Çb© � ÊÍÊÝ°²ÇHÇ'ÈG§�µ[¨*°5¨*°²é�&íµ�ö¿Î�°²ÇbÙ�Ç'ÈGÜÍµBÇ�ÈFé*Çrè�ÈGª'ëí°�¨Ï°N±²ÊÝÆFÇ�Ç'°²ÇrÎ*³*ÈG§*«SµÚÜ��¿éÏ°²ÇBëìÆYm'°bé*ª�°bÇþ�ÉFÈ
öG°²ÊÍÊÝ°@Ù*è�ª�ÜÝ±²Æ@µÚÜxÉG°@Ù*Ç�ÜÍÊÝ°²§Ï±²°FÙU©Í©x©ÑÿØÇ'ÈGÜÍµßÇ'ÈGé*Ç�è�ÈGª�ëø°�Î*³*ÈF§*«bµ�Ü���é*°�±²ÊÝÆFÇ�Ç'Ü���é*°F©ô��]«SµÚÜ��¿éÏ°bµ´Æ@ÞG°ØÎ*³*ÈF§*«bµ�Ü���é*°�±²ÊÝÆFÇ�Ç'Ü���é*°Ø°bÇ'µH¨*ÜÍÇ�Î�ÈG§*ÜÍ¯*ÊÝ°rÇ�é*ªt	,ÊÝÆF§*ÞGéÏ°²ÇÎ�ÈGé*ªéÏ§ø§ÏÈGë2¯*ª'°¨*°Ø�ÔÇ®µÚÈGª®ö��ßÉ@ÆFª'Ü ÆF¯ÏÊÝ°ßÆFÊÍÊ ÆF§�µH¨*°N	FÓQþum�ÆFÎ�ÈG§ ÆFÜÍÇ´ÿ�p2Ð�ÌJ¿ìþ9ÆF§*ÞGÊÝÆFÜÝÇÚÿS©*E�Ê�Æç«SµÚ«�ª�«²ÆFÊÝÜÍÇ�«ßëìÆ@§¿éÏ°²Êx¬ÊÝ°bëí°b§�µ0Î*ÆFª0¨Ï°²Ç%°Ä&�Î�°bª'µÚÇb©Gô��á«bµÚÜ���é*°bµÚÆFÞG°B°²§2±bÊ ÆFÇ'Ç�°²ÇñëíÆYm'°²é*ª'°²Ç0°²Ç'µ���é ÆF§�µ�pßÊÝé*Ü�¨*ÜÍÇ�Î�ÈG§*ÜÍ¯*ÊÝ°Î�ÈGé*ªtµÚÈGé�µÚ°²ÇHÊÍ°²ÇHÊ ÆF§ÏÞGé*°²ÇHÎ�ÈGé*ªHé*§*°�Î ÆFª®µÚÜÍ°�¨*éí±bÈGª�ÎÏé*Ç,þ�°²§�É¿ÜÝª'ÈG§ Ø ëøÜÝ§�éÏµÚ°bÇHÎ ÆFªHÊ ÆF§ÏÞGé*°
ÿëíÆFÜÝÇBÜÝÊ{°²Ç®µ�ª�«²ÆFÊÝÜÍÇ�«�¨*°,ëíÆF§*Ü�²ª�°�Ç�°bëíÜ ¬ÔÆFé�µÚÈGëíÆ@µÚÜ���é*°¶r�ÊÝÆçÎ*ª'È�±b«²¨*é*ª'°,¨��á«bµ�Ü���é*°bµÚÆFÞG°�Æ@éÏµÚÈ@¬ëíÆ@µÚÜ��¿éÏ°ç°bÇ'µ,±bÈGª�ª'ÜÝÞG«b°hëíÆF§�é*°²ÊÍÊÝ°bëí°b§�µ�Î Æ@ªNé*§�°Ä&�Î�°bª'µ ©Uô��]«SµÚÜ���é*°Sµ´ÆFÞF°hÈG¯Ïµ�°²§�épÇ�°çª�«SÉ*²ÊÍ°Î ÆFª®è�ÈGÜÝÇtÜÍ§*° &ÏÆF±Sµ[ÈFéìÆFëh¯*ÜÝÞGé�þ�± ÆFÇB¨*°�¯*ª�éÏÜÍµÚÇH§*ÈF§íÎ*ª'È�¨Ïé*ÜÍµ�ÇBÎ*ÆFªHÊÝ°ßÊÝÈ¿±²éÏµ�°²é*ªt°Sµ[«SµÚÜ��¿éÏ°bµÚ«bÇ±²ÈFëíëø°�¨*°²ÇßÈ¿±²±bÊÝé*Ç'ÜÍÉG°bÇ´ÿ�©�[°²Ç��¿éÏ°²Ê���é*°bÇ2ª�°bëìÆ@ª���é*°²Çh«bµ´Æ@§�µçè�ÈGª�ëhé*ÊÝ«b°²Ç²ÙñÈG§�Î�°béÏµò±²ÈF§*Ç�ÜÍ¨*«²ª'°²ª���é*°f��
E,°bÇ'µòÊÝÆ¯ ÆFÇ'°l¨*°f¨*ÈG§*§Ï«²°²Ç3Ç'é*ª3Ê Æj��é*°bÊÝÊÝ°íÊÝ°bÇòÎ�°bª'è�ÈGª'ëìÆF§Ï±²°²Çò¨Ï°fÊ Æ�Î*ÊÍé*Î ÆFª®µò¨*°²Ç3Ç®ö�Ç®µÅbëí°bÇøÇ'ÈG§�µ«bÉ@ÆFÊÍé*«²°bÇ�p�Ê��á³*°²é*ª'°HÆF±bµ�é*°²ÊÍÊÝ°@Ù²°bµ���é��á°²ÊÍÊÝ°tª'°²Î*ª'«²Ç�°b§�µÚ°Vpß±b°µÚÜxµÚª�°téÏ§*°t±²ÈG§�µ�ª�ÜÝ¯ÏéÏµÚÜÍÈG§�ëìÆ
m'°²é*ª'°ÆFé.¨*ÈGëíÆFÜÝ§*°f¨Ï°�Ê��=E � ôH©BôPÆýÎ*ÊÝé*Î*ÆFª'µø¨*°bÇíµÚ°bÇ'µ�ÇìÇ�ÈF§�µíª�«²ÆFÊÝÜÍÇ�«bÇìÆ ÉG°b±åÊÍ°�Ç'ÜÝÞG§*ÆFÊ�§*ÈGëøëí«�ÔÇ®µÚÈGª®ö��´Ù*ÊÍÜÝëøÜÍµÚ«5ÆFé�&fÓ�X2Î*ª�°bëíÜ�²ª�°bÇßÇ�°²±bÈG§*¨*°bÇ²©


