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

12�3&' ��%��4&5 "67�
���.�#�98%���:��4�*��;<���* ��=���

>.?A@:BDCFE�GIH$JK GAGL?AMON<E�PRQOS�GAPT?U@:BWV KFXOX EFQZYZJK PTN"[ K BD\T@:BDE�GAGLE
P
QO]_^`E#abCcM.]d@:BfeOghE�PT^TB�Q
iOP:CcMOj�V�E#^T^TGA?A@:Bhk0eDMDl�S�GAPT?U@:B�mond\pB K GUlf^

q5rFsut:vxwxy_z_{�|u}yF~��I�_�
z_v���s�~uvxt�y<zf�$�o}�R�<�
y_�<vx�Rwx�R{
vxt
� ~uvxt/�c~uv��p�<��q'w�tT�_��zf�Ft`~)��z<vx��t`~u��v�s }��s5��~uwL��z_{
t:z<�b� }yF~uzcrdt`~u{<�_�F�:�����*��~uw��
z<{Rt:z

�T� ��su�_t`�*��suvx���T�<t:�o��z<� suvxsuyFs)���T�<��z<vx��t`~u��v�s }��s'¡���~uwx� ~uy<�_t£¢¥¤�¦+§T�d¨�©F�#ª�«�¡���~uwx� ~uy_�<t
���*��vxw¥¬<rd�t`~�s��¥~p�<�9®�{
�£�O¯ �Ft

°4±h²:³d´�´¶µF·h¸b³f²/²/±h·h¹hº0� }y<~.�Fvxt¼»yf��zcsuv�sp�#suv��Rt¾½�tT¿�t`~�suy<z_{ÁÀ_��su�<�Rwx�R{
v����p�_tT~
�c�Ft`~�{Rt`��y_zf�Ft`~IÂsuvx����t:z+vx� sI�<vxt4t:zf�F�R��Ã��
À_vx���T�<t�½4t:�Rr_�
�p�csuy<z_{5�<t`~�Âcsuvx����wxvxÀ<�
Àdt:zcrdt`¿�t:{Ry<z_{
t:z$���
z%Ä`t:zs�~p�
wxt`~'½�t/�Ft:y<suy<z_{F¯c��z%�<vxt:��t`~'qo~urdt:v�s�¿ov�~p�%t:vxz$Å�t`~��
|U�
�<~ut`zÆ����~u{Rt:� sut`w�w�s/�5�_���"t`~u�Ç}�
{Rwxvx�T�sÇq'� ÈF����t`s�~uvxt:z¼Ä`¿ovx���p�_t:zÉ~ut:�p�csutT~Çy_z_�
wxvxz_Ã�tT~+Âsuvx����w�vxÀ<Àdt��Fy<~u�p�$À_�ÈF��vx�Rwx�R{
vx���T�<t0���#~p�
��t`sutT~oÄ:y"rdt:���p�<~ut:vxrdt:zD¯fq'y_� �
{R�
z_{
��À_y<z_Ãs�vx� s�t:vxzËÊf¿�t:v�� � �
����t:zF� � �c�<t:wxw9v�zÌÅ�t`~ur_vxz_�<y_z<{¼��v�s��Fv�{
v�sp�
wxt:z
¦5��T�<{Rt:���p�¿ov�z_�<vx{RÃRt:v�su�u�
y<|Azf���_��t:z����
z�Âcsuvx����wxv�À<Àdt:zZ¯TÍ����h����~u�f�
z_�<t:z<t��I~u���
r<w�t`�Ë¿ov�~p�$��w��'Î�ÀFsuvx��v�tT~uy_z_{
��À<~u�
r_wxt:�Ï��vxs�z_vx�p�cs�Ã��Rzc��tT�<tT~oÊdv�t`wx|Ay_z<Ãcsuvx�
z%rdt`�
s�~p���T�sut`s/¯Z¦�vxt`~urdt:v�vx� s0�<vxt£Ð����_wI{Rt:t`v�{
z_t`sutT~�Âsp��~�s�¿�t`~�sut����
zW{
~u��Ñ�t`~Ò½�t/�Ft:y<�
suy<z_{<¯

Ó Ô�ÕpÖ0×uØ�ÕuÙOÚ�Ö�Û

mo?AMOE�BOE
?A\TE�P`E�]_^T?AÜ"Ü$EWE�M_^:\u^`E�B_^ K aÝ^"lOeOP`@:BÞ?LP`PTE
NFeOG JCcP`EFQ4?LÜßmoàf^TP`E�Ü$abCcGAG�lOeOP`@:BÁ@:BDC KFá
^T?U\T@:BOEâ]f^T?AÜ$Ü"GA? XDX E
MD\T@:Bfã�?AMONFeDMONFE
MIäoå�Mçæf?LE
GLE
Mçi�JCFGLGAE�MèE
M<^:\u^`E�BOE
Mçld?LER\pE�?AP`PTE
NFeOG JCcP`E�M
]d@:Bfã�?LMON<eOMON<E�M¶lOeOP`@:BWé�\TnfÜ$Ü"E�^TP`?LE
M�ê�ã�?U\`@:BOE�M¶GL?AMOjFE
P+eOMDl¶PTER@:B<^`E�P�]_^T?AÜ"Ü"GL? XOX EFäDë�E�?
E�?AMOE�P�ì�E�?ABOEoæ K M£]f^T?AÜ$ÜÇ\p^RJK PTeOMDNFE�M�\T?LMZl�ld?LER\pEoé0\pnfÜ"Ü"E#^`PT?AE�M£MfeOPIã*JCFBOPTE
MDl£ldE�P�]_^T?AÜ"Ü á
NFE�gDeOMONWê�eâghE K gDCF@:B_^`E�MIäíH�ER\pBZCcGAgâjCcMOM¼ld?AE
\TE
\0î)E�P`BDCcGL^TE
MâMfeOP£Ü"?�^*ld?ANF?L^`CFGLE
MâV K @:B á
NFE
\`@:Bfã�?LMZld?LN<jFE
?�^:\TCFeda¥MDCcBDÜ$E
M�ghE K gDCF@:B_^TE�^�ã5E
P`ldE
MIä

ïh?LE
G�lO?LER\pE
P0é�P`ghE�?L^Ò?U\u^ÒE
\
QZE
?LMDE�Mðé�GLN K P`?�^`BOÜ9eZ\�ê�eDPÒCFed^ K Ü"Cc^T?U\T@:BDE�M�eOMDl K gdñuE
j_^T? á
æFE�M.ë�E
eOPp^`E�?AGLeDMON�æ K Mâ]_^`?LÜ"Ü"GL? XOX E�MfghE�ã�E�NFeDMONFE
MâCceda'lOE�P£ë�C<\p?U\�ldE
PÒV K @:BONFER\T@:Bfã�?AM á
ld?LN<jFE
?�^:\TCFeda¥MDCcBDÜ$E
M%ê
eÇE�P:\u^`E�GAGLE
MIäcm'\'\ K GLGAE�M"\ K ã K BDGOé�PT^'CcGU\)CceD@:BÇé�eZ\pÜÇCcò£Ü�JK N<GL?U@:BOE
P
é�\Tn_Ü"Ü"E#^`PT?AE�M�ghE
\p^T?AÜ"Ü*^�ã�E�P:ldE�MIä

ó ô2ØIÙdõ�ö�÷�Ø

H�?AE$]_^`?LÜ"Ü"GA? XOX E�MDgZE
ã5E
NFeOMON<E�M.ã�E�P:ldE
M�Ü$?L^0E
?LMDE�P�ld?ANF?L^`CFGLE
MâV K @:BON<E
\`@:Bfã�?LMDlO?LN<jFE�?L^`\ á
j�CFÜ"E�P:CÇCceda¥N<E�ê�E
?A@:BDMOE#^%ø�ù_úcûcü'ý.þ$eOMZl ÿ ������� ü	�'?�àdE�G�é�e�
�JK \TeOMON�#äZH0?LE$ë�E�ã�E�NFeDMON<\ á
j_eDPTæ<E�MâldE
P*]_^T?AÜ"Ü$GA? XOX E
M¼ã5E
P`ldE
M.ê�eDM�JCF@:BD\p^�CceD\ÒldE�M¾E�P`ê�E
eONc^`E�MâlO?LN<?�^:CcGAE�MðV K @:BONFE á
\T@:Bfã�?AMDld?ANFjFE
?�^:\TCFeda¥MDCFBOÜ"E�M9E�àf^TP:CcBO?AE�PT^+ø��������������	�������������! #"���$%���&�/äcS�Ü ]_^T?AÜ"Ü"GL? XOX E�M á
gZE
ã5E
NFeOMON<E�M('_eDCcM_^T?�)Dê
?LE
PTE
M9ê�e"j�JK MDMOE�MIQã�?AP:l9E
?LM"gO? K Ü"E
@:BZCcMO?U\T@:BDE
\�> K ldE�GAGdghE�Mfed^Tê�^
ä



é�eD\TN<CFMON<\TÜ K lOE�GAG'?U\u^"lOCF\%æFE
PTE
?LMdabC<@:B_^TEWïhã�E�? á >.CF\`\pE
M á > K ldE�GAG�ø � >.> �#Q4ã�E�GU@:BOE
\$CceZ\
ê�ã�E�?�Ü"?�^`E�?AMDCcMZldE�P�N<E�j K<XOX E�GL^TE�M � \Tê�?AGLGUC^ K P`E�M3ghE
\p^TE
B<^��LÿFQ ��� äDH0eOP`@:B�CcE
P K ldnfMDCFÜ"?A\`@:BOE
�£P JCcaÝ^TE�øb\TeOgON<G K ^p^`CFGLE
PoH�P`eD@:j ��ã�?AP`l"lOC<\)> K ldE�GAGO?AM"ë�E
ã5E
NFeOMON£N<E
\TE#^Tê�^�äFH0C<\ � >â>-?U\p^
?LM¼ldE�P*[4CcN<E9æf?LE
GLE3]d@:Bfã�?AMONFeDMON<\TE�?ANFE
MD\T@:BZCaÝ^TE
M.æ K M¾]_^`?LÜ"Ü"GA? XOX E�M¼MDC<@:BOê�eDgO?LGUldE
MIä�å�M
E�?AMOE�P�æ K P`CFMONFE
BOE�MDlOE�M*é�P`ghE�?L^�ã�eOP:ldE�lOCF\ � >.> gZE
PTE
?�^:\4CFM$]_^`?LÜ"Ü"GA? XOX E�MfghE�ã�E�N<eOMONFE
M
Ü"CFMfeOE�GAGICcMON<E X C<\T\p^�� ù � ä

H�E
PoiOE�BDGLE
P)ê�ã�?U\T@:BOE
M$lOE�M$E#à X E
PT?AÜ"E�M_^TE
GLGAE�M��£eOP`E�æ<E�M%eOMDl"ldE�M$Ü"?�^'lOE�Ü � >.>-E�P á
PTER@:BOMOE#^`E�M	�£eOPTæ<E�M�ø ��
���%����� �����
 �  #"���$ ����4\ K GLGfÜ"?AMO?LÜ"?AE�PT^)ã5E
P`ldE
MIä�i�JeDP�lO?LE�>�?AMO?AÜ$?AE á
PTeOMDN*ã5E
P`lOE�M3ê
ã5E
?ZiDCFj_^ K P`E�M����IeOMDl�����E�?AMONFE�a JeOBOPT^
Q_ã5E
GA@:BDE0CceOa�ldE�P�GL?AMOj<E�M��PTER@:B<^`E�M
]fE�?L^TE¼ld?AEðiOERldE�P`j K MD\p^`CcM_^`E�MçeOMDlË>.CF\`\TE�MÏldER\ � >.> ghE�E
?LM�
ZeD\T\TE�M�ä�] K Ü"?�^Wj JK MOMOE
M
é�\Tn_Ü"Ü"E#^`PT?AE�M�ldE
P�>�eD\TjFE
GA\ X CcMDM_eDMONFE
M¶eOMZlWlOE�P�]_^`?LÜ"Ü"GL? XOX E�MOÜÇC<\T\TE�M�MDC<@:BONFE
gO?AGAldE�^
ã5E
P`ldE
MIä���E�ghE�MÏld?AE
\TE�MÌiZCcj_^ K PTE
Mèã�?LP:lÁM K @:BÌldE�P�\TeOgON<G K ^p^:CcGAEâH�P`eD@:j����WæCcP`?A?LE
Pp^Rä
H�?AE
\TE�P£jCcMOM¼CcGU\£>.CcòÏa`JeOP*ld?AEÇmoMOE
PTN<?LE<Qhld?AEÇldE�Ü ]fnd\u^`E�Ü ê
eONFE�a`JeOBOPT^Òã�?AP`lIQ�NFE
\TE�BDE�M
ã5E
P`ldE
MÉjCcMOM�ä�H0?AEÞJeDgOPT?ANFE
MÉ?AÜ � >.>�E�M_^TBDCFG�^`E�MOE
M �)CFP`CFÜ$E�^TE
P*ã5E
P`lOE�MÞCFeD\$E�?AMOE�Ü
]_^`CFMDlOCcP:l X CFP`CFÜ"E#^TE
P`\`C^`ê�ghE�ê K NFE
M��Lÿ � ä

ë5E
?%ldE
Ü ê�e G JK \TE�MDldE
M �oP K gDGLE
Ü�BDCFMDldE�GL^ðER\â\T?A@:B eDÜ E
?LM � X ^T?AÜ"?LE
PTeOMDN<\ X P KFá
gOGLE
Ü�Q�Ü"?�^%ê�e¼Ü"?LMO?AÜ"?LE
PTE
MDldE
P"ïh?AE�GLa¥eOMOj_^T? K M JeOghE�P$ld?AE �)CcP:CcÜ"E#^`E�PÇø �!�#"$���%"$� � �/ä4H0?AE
E#à X E
PT?AÜ"E�M_^TE
GLGAE�M&�£eOP`æFE
MÆeDMDlçld?AE�^TBOE K P`E#^T?U\`@:BOE�M'�£eOP`æFE�MÁã�E�P:ldE�Mèê�eDM JCF@:BD\p^ÇE�?AMOE�P
i K eDPT?AE�PT^TP:CcMD\pa K P`ÜÇC^`? K M.eOM_^TE
PTê K NFE
MIä�H0C�lDCF\*] X E�j_^TP`eOÜ ldE�P�E�à X E�P`?AÜ$E
M_^TE�GAGAE�M(�£eOP á
æFE�MÁMfeOP3æ K MÞã�E�MD?LN<E�M � gZE
P`\`@:Bfã�?LMON<eOMON<E�MÆl K Ü"?LMD?LE
Pp^3ã�?AP`lIQ)ã5E
P`ldE
MÆMfeOP3lO?LER\pE�?AM
ldE�P�ïh?LE
G�a¥eDMOj_^T? K M.ghE�PcJeD@:jd\p?U@:B_^T?ANc^RäZHÒC X Cc^TB K G K NF?U\T@:BOE9]f^T?AÜ$Ü"GA? XDX E
M_ghE�ã�E�N<eOMON<E�M.j<E�? á
MOE�æ K GLGU\u^�JCcMDlO?LN<E ��E
PT? K ld?Lê
?�^�JC^�Cceda¥ã�E�?U\TE�MIQOã�E�P:ldE
M¶ê
eD\
JCc^Tê
GL?U@:BWlO?LE��0CF@:BfgDCcP`j K E�)"ê
?LE
M á
^TE�M¾ldE�P£l K Ü$?AMDCFM<^`E�M � ghE�P:\`@:B_ã�?AMON<eOMONFE
M�Ü"?�^£?LM¾ld?AE"ïh?AE�GLa¥eOMOj_^T? K MðE�?AMfgZE
ê K N<E�MIä�] KFá
Ü$?L^*ã�E�P:ldE�Mðj_GAE�?AMOE
PTE"iOP`E '_eOE
MOê<JCFMDldE�P`eOMON<E�M¾ldE�P�E�à X E�P`?AÜ$E
M_^TE�GAGAE�M*�£eOPTæ<E�MIQhghE
ld?AMONc^
ldeOP:@:B �)Cc^TB K G K NF?AE K ldE�P�jfGAE�?AMOE�P`E�>�E
\`\pa¥E�BOGAE�P*ø �o?LàfE
GLP:CceZ\T@:BOE
MIQdiOE
BOGLE
P�ldE�P+��CcM_^TE
MOE�P á
jFE�MDM_eDMON��gZE
PcJeD@:jd\T?A@:B_^`?LNF^
äDH0?LE"i K eOP`?LE
PTj K E�)Çê�?AE�M_^TE
MWã�E�P:ldE
M.?LMðé�gD\ K GAed^ á eOMDl �oBDC á
\pE
M_ã�E�PT^TE¶NFE�^TP`E�MOM_^
ä�å�MÁldE�P�ïh?AE�GLa¥eOMOj_^T? K MÁã�E�P:ldE�MÞé�gD\ K GAed^uã5E
Pp^`E�eOMZl �'BDCF\TE�Mfã�E�PT^TE
ldE�P�i K eDPT?AE�P`j K E,)Çê
?LE
M<^`E�M$NFE�^TP`E�MOM_^'æ K MOE
?LMOERCcMDlOE�PoghE#^`P`C<@:B<^`E#^RäFH�?AE0é�gD\ K GAed^uã5E
Pp^`E�ldE�P
i K eDPT?AE�P`j K E�)Zê�?AE�M_^TE
MÇjíJK MOMOE
M�?AM¶é�gDB�JCcMON<?LN<jFE
?�^5lOE�P�é�Ü X GA?�^`eDldE
M¶ghE�GA?LE
gO?AN%N<P K òFE K ldE
P
j_GAE�?AMOE.-¾E�PT^TE0CcMOMOE
BOÜ"E�MIä_H0C9\p?U@:B3ld?AE��oBDC<\pE
M"Ü"Ccàd?LÜÇCcGZeOÜ �%/ eOM_^TE
P`\`@:BOE�?UldE
MIQcã�E�P á
ldE�M¼ld?AE0�£eDPTæ<E�Mâ\TjCcGA?LE
Pp^RäíH0E�P9]dj�CFGL?AE�P`eOMON_\uabCFj_^ K PÒE�P`NF?Agd^�\p?U@:BðCFeD\£ldE�Ü,é�MON<GLE
?A@:BOE
M
ldE
\%ÜÇCàd?LÜÇCFG5Ü JK N<GL?U@:BOE
MÉiOE�BDGLE
P`\$ldE�P"é�gZ\ K GLed^uã�E�PT^TE¶ldE�P"i K eOPT?AE�P`j K E�)"ê
?LE
M_^TE�M eDMDl
ldE
\+ÜÇCàd?AÜÇCcGAE�M �oBDC<\pE
Mda¥E�BDGLE
P`\+ldE
P�E#à X E
PT?AÜ"E�M_^TE
GLGAE�M1�£eOP`æFE
MIä

H�?AE0CFeD\'ldE
M�é�gZ\ K GLed^`gZE�^TP�JCcN<E�M3ldE
P�i K eOP`?LE
PTj K E,)Çê�?AE�M_^TE
M"eOMDl3ldE
PTE
M �oBDC<\pE
MÇE�M_^ á
\u^:CcMDldE
MOE*ïh?LE
G�a¥eDMOj_^T? K MW?A\p^�MO?A@:B_^�j K MfæFE#à�äfH�ER\pBZCcGAg�Ü9eZ\T\+æ K P+ldE�P+E�?ANFE
M_^TGA?A@:BOE
M � X ^`? á
Ü$?AE�P`eOMON¶E�?AMOE9ã�?U\`\pE
MD\pgZCF\T?LE
Pp^`E%]_^`CFPp^uã�E�PT^`\TeD@:BOE9NFE
\p^TE
GLGL^0ã�E�P:ldE
MIähi�JeOP£ld?AE%E
P`\p^TE$é Xdá
X P K àd?AÜÇC^T? K M9æ K M0�!�2"$���'ã�?AP`l$ld?AE�ë�E
ã5E
NFeOMON_\pN<GLE
?A@:BfeOMDN�E�?AMOE
\�eDMONFE
j KFXDX E
G�^`E�M � \Tê�?AG á
GACc^ K P:\5gZE
M_eO^Tê#^�� ù � äOH0C%a:JeOP.� � j<E�?AMOE�P`GAE�?�é�MOBZCcGL^`\ X eOMOj_^TE£N<E�NFE
gZE
M¶\T?LMZl�Qdã�?LP:l3BD?LE
Ppa:JeOP
E�?AM"lOE�)DMO?AE�PT^TER\�Q X Bfnf\T? K G K NF?U\`@:B9\p?AMOMfæ K GLGAE
\�å�M_^`E�P`æ�CFGLGOlOeOP`@:BDGACFeda¥E�MIä<V�?AE�P:CceD\�P`E
\TeOGL^T?AE�P`E�M
ld?LEW]_^`CFPp^uã�E�PT^TE.ø3��4� "��4� "$��4� �/Q�ld?AE�ldE
Ü � X ^`?LÜ"?AE�P`eOMON_\TCFGLN K P`?�^`BOÜ9eD\ JeDgZE
PTN<E�ghE�M ã�E�P á
ldE�MIä

H0C�ld?AEÒïh?AE�GLa¥eOMOj_^`? K MÇE�?AMOE�5 \`@:BOGAE
@:B_^TE65<]_^`PTeOj_^`eOP5CFeda¥ã5E
?A\p^
QFã5E
P`ldE
M � X ^T?AÜ"?LE
PTeOMDN<\ á
CcGAN K P`?L^TBOÜ"E�MÒæFE
PTã�E�MZldE#^RQ�ld?AE)jFE�?AMOE�7ÒP:CFld?AE�M_^`E�M£gZE
Mfed^Tê
E�MIä65 ]d@:BDGLER@:B<^`E']_^TP`eOj_^TeDP85#BDE�?Aòc^
Q
lOCF\`\o\TE�BOP5æ_?AE�GAE�G K jCcGAE�>�?AMO?AÜÇC�?LM¶ldE�P�ïí?LE
G�a¥eOMDj<^`? K M3E�M_^`BDCcGL^TE
M3\p?AMDl�äfë�E�?95 \`@:BOGLER@:B_^TE�M95
]_^`CFPp^uã�E�PT^TE
M¶ã$JeOP:ldE
M:7ÒP:CFlO?LE
M<^`E�MfæFE
PpabCFBOP`E�M¶\TE�BDP�\T@:BDMOE�GAGI?AMWG K jCFGLE
M�>.?LMO?AÜÇCÇCcgOgDPTE á



@:BOE�MIähë�E
\`\pE
P�NFE
E�?ANFMOE�^�a JeOP0ld?AE
\TE9é�Pp^�æ K M �oP K gDGLE
Ü$E
M�\p?AMDl�NFP:CFlO?LE
M<^`E�MfeOMDCFgOB JCFMONF?ANFE
î)E�PTabCcBOP`E�M3ã�?AEÒêFä ë0ädldE
P ��E�GUldE
P á >�E
C<l á é�GAN K P`?L^TBOÜ%eD\ K ldE�P�ldE
P�é�GLN K P`?�^`BOÜ9eZ\'æ K M � KFá
ã5E
GLG � ü � ä

� Ô��OÛoØ��0Ö�Õ��

H0C<\"E�M_^uã�?A@:j<E�GL^TE�î)E�PTabCcBDPTE
MÆã�eOP:ldE�ghE�P`E�?L^`\ÇghE�?�N<E
\TeOMDldE
Mè]f^T?AÜ$Ü"GA? XDX E
MçeOMDlè\ X E á
ê�?�)Z\T@:BDE�MÞ]_^�JK P`eOMON<\TgO?AGAlOE�P`M'� � � E�PTa K GANFP`E�?U@:B¼NFE#^`E
\p^TE�^
ä4moàdE�Ü X GUCcP`?A\`@:Bðã�?AP:l ld?LEWiOeOMDj á
^T? K MDCFGL?L^RJCc^ÇlOE
\Çé�GAN K PT?L^TBDÜ9eD\$eOMDlèldER\T\TE�MÆî K P`NFE
BOE�MD\Tã�E�?U\pEWCcMÁE�?AMOE�PRQoCceD\"ld?ANF?L^`CFGLE
M
V K @:BONFER\T@:Bfã�?AMDld?ANFj<E�?L^`CceOa¥MDCcBOÜ"E
MÁE�àf^TP:CcBO?AE�PT^TE
MIQ'N<E
\TeOMDldE
MË]_^T?AÜ"Ü"GL? XOX E�MfgZE
ã5E
NFeOMDN
øbé�gDgIä�ÿ �+NFE
ê�E�?ANc^RäOH�E
P�æ<E�P`ã5E
MDldE#^`E���E�GUldE
P á >�E
C<l á é�GAN K P`?L^TBOÜ%eD\+gOP`?A@:B_^�MDC<@:B¾ÿ	�%å ^TE á
P`Cc^T? K MOE
M¶Ü"?L^�a K GANFE�MZldE�Ü m'PTN<E�gOMD?A\+Ccg�


����� ��� ��� ûDÿ " ����� ��� � ü ��� " ����  ÿ ��� ����� ý���� �

0 10 20 30 40 50

−0.02

0

0.02

0.04
left vocal fold

time [ms]

am
pl

itu
de

s 
[c

m
]

0 10 20 30 40 50

−0.02

0

0.02

0.04

time [ms]

am
pl

itu
de

s 
[c

m
]

right vocal fold

����� º� fº ��~u{Rt:r<z_vx�*�<t`~£q5À<À<~u�/�Fv��*�#suvx�RzÉ¢¥�<yF~u�T�<{Rt:Ä:�
{Rt:z<t�!Dv�z<vxt:zd§Ò��zð{
t:��y_z_�<t"Âcsuvx����wxv�ÀF�
Àdt`zFrdtT¿�t:{
y_z_{¶¢Ý{Rt:� s�~uvx�p�_t:w�sT§+vxzWt:vxz<t:��Êdt:v�s�|Ut:z<� sut`~����RzW�
�#"%$R¯OÍ������
rdt`~ut�½�vxw��Wt:zsu��ÀF~uv��p�s
�Ft`~owxvxz_Ã�t:z$y_zf�9�_���oy_zsut`~ut��Ft`~o~ut:�T�sut:z"ÂFt:v�sut��Ft`~�Âcsuvx����wxvxÀ_Àdt:zD¯

H�?AE Jé�BDMOGL?U@:BOj<E�?L^ÒldE
P�NFE�a¥eOMDldE
MOE�Mâé0\pnfÜ"Ü"E#^`PT?AE X CFP`CFÜ"E#^TE
P � � eOMDl � � gZER\u^�JC^`?LNF^
ld?LE�CFGA\oNFE
\TeOMDl"ld?UCcN<M K \p^T?Aê�?AE�PT^TE�NFER\peDMDldE�]_^`?LÜ"Ü"GL? XOX E�MfghE�ã�E�NFeDMONDä_H�E
P'H�P`eD@:j*MD?LÜ"Ü*^
?LMèæf?LE
GLE
M �)CcP:CcÜ"E#^`E�P`gZE
PTE
?A@:BOE
MÉjFE
?LMDE�Mçmo?AM�
DeOò CceOa£lOC<\3]fnfÜ"Ü$E�^TP`?LE
æFE
PTBDCFG�^`E�MèldE
\
� >.>2eDMDl.?U\u^�CceZ@:B.?LMðld?LER\pE
Ü ë�E�?U\ X ?AE�G�MfeOP0a`JeOPÒlO?LEÇ]_^RJCFPTj<E9ldE
PÒé�eD\pGAE�MDj_eDMONFE
MâldE�P
ë5E
ã5E
NFeOMDN<\Tj_eDPTæ<E�M�ldER\ � >.> æ<E�P:CcM_^uã K Pp^`GL?U@:BIä



� �ÌÕ����+Ú�� �_Õpö'Ö

H�?AE�gO?A\TBOE
PT?ANFE�é�P`gZE
?�^ÇBDCc^ÇNFE�ê
E�?ANc^RQ�lDCF\`\$CFeD\"E#àf^`P`CFBO?LE
Pp^`E�MÆ]f^T?AÜ$Ü"GA? XDX E
M_ghE�ã�E�N<eOM á
NFE�M X P`?LMDê�? X ?LE
GLG X B_nd\T? K G K NF?U\T@:BDE#�)CcP:CcÜ"E�^TE�P0� � � NFE
ã K MOMOE�Mðã5E
P`lOE�M¾jíJK MOMOE
MIäIi�JeOP*ld?AE
moP`ã5E
?�^`E�P`eOMONâldER\"é�GAN K P`?L^TBOÜ%eD\%CFeda�j K Ü X GLE�àdE�P`E �£P:CcMOjfBOE
?�^:\pgO?AGUldE�PRQ�ã�?AE¶ê<ä ëÒä�E�?AMOE�P
['JCcBDÜ9eOMONÒldE
\ �9äRGUCcP`nfMONFE
eD\�\Te X E�P`? K P K ldE
P4ghE�?D]f^T?AÜ$Ü"GA? XDX E
M XZK GLn X E�M"\p?AMDl%CcGAGLE
P`ld?AMON_\
M K @:B¶> K ld?�)DjC^`? K MOE�M3E
?LMDê�eOgO?AMDldE
MIäOë�?A\TBOE
P5N<E#a¥eOMDlOE�MOE£é XOX P K àd?AÜ"Cc^T? K MOE
M�ldER\ � X ^`? á
Ü$?AE�P`eOMON_\TCFGLN K P`?�^`BOÜ9eZ\'\p^T?AÜ$Ü"E
M�Ü"?�^�ldE
M X Cc^TB K G K NF?U\T@:BDE�M¶]_^`?LÜ"Ü"GA? XOX E�MfghE�ã�E�N<eOMONFE
M
ld?LER\pE
P+�£P:CcMOjfBOE
?�^:\pgD?LGUldE�P0MO?U@:B<^3JeOghE�P`E�?AMIähm'?LM�7ÒPTeOMZl�BO?AE�PTa`JeOP�?U\u^£ã+CcBOP:\T@:BDE�?AMOGL?U@:B�ld?AE
gZER\T@:BOP�JCcMDj<^`E�é�MOêRCcBOGIldE
P�ê�e KFX ^T?AÜ$?AE�P`E�MZldE�M �)CcP:CcÜ"E�^TE�PRä

H�E
P�]d@:Bfã�E�P X eOMOj_^4ldE
P4é�PTghE�?L^4GA?LE
Nc^�?AM*M�JC<@:BD\p^TE�P)ïhE�?L^4ldER\pBZCcGAg�æ K P�CcGAGLE
Ü lDCcP`?LMIQRld?AE
ïíCcBOG�ldE
P � X ^T?AÜ$?AE�P`eOMON_\ X CcP:CcÜ"E#^`E�P5\ K ê�e�E
PTã�E�?L^TE
PTM�Q_lOC<\T\5ã�E�?L^TE�P`E+�£P:CcMDj_BDE�?L^`\TgO?LGUldE
P
MDCF@:BON<E�gO?AGUldE#^�ã�E�P:ldE�M¶jíJK MOMOE
MIäOmo?AM¶ã�E�?L^TE
PTE
P �oeOMOj_^�?U\u^�ld?AE£j K PTP`E�j_^TE X Bfnd\p? K G K N<?A\`@:BOE
å�M<^`E�P X P`E#^`Cc^T? K M�ldE�P�E
PTBZCcGL^TE�MDE�M �)CcP:CcÜ"E#^`E�P:\ JCc^Tê�E<ä

� Õ�ÙdØ#���4ÙOÚ �

�
¯+¡£¯�����_vxÄ/��ÃR����zf���<¯�!I¯ � w��
z_�
{���zZ�
	 ÂcÈFzsu�_t:��vx����|D���Rvx�:t/�£���
y_z_�<�4|L~u�R�Ë�+s�¿����b�*�
�������c�<t:w
��|�su�_t+����:�
wD�:�
~p�F�:� ���������������������� �"!$#��&%'���<���RwÝ¯f�c�
�fÀ_ÀD¯O�#ª�(�(*)_�#ª
©
«F�I�/�R¨Rª¯

ª¯+¦�¯�¦�t`~uÄ`t:wÝ�+	 ½�v�|UyF~u�/��suvx�
z_�9�
z_�.�p�f���R�0v�zâ���
v��`t%��vx{Rz_�
wx�:� �-,/.0.1� 23� 4657���"!'8�#�29��8:�<;=�?>A@��?�u�
���
wÝ¯_�R©F�fÀ<ÀZ¯�(R�
�*)��<�A(c���/�
�:(F¯

(c¯��í¯ � t`~u{
t:wxwÝ�$BDC�#E� 2F#�� 8�GIHJ��#E8�KL2M���/CON
P/!�CQ#18��M29CQ#�R�ST2VU*!'R9�:.���� 4XW��YC��M�3C�U�G 8".�!$�Z8�#14[��29C�K\��R
�"!�8Q#�29��8:�E57CA4]��� 2�#]U^CON`_�CA��8:��abC:�Y4dce�?��2M�F�Y8��M29C�#��p¯í¡��R���Òy<z_vxÃ
��suvx�Rz<��� s }�
~uy_z<{Rt:z£��½4t`~uvx�T�sut
��y_�'���<�Rz<vL�#s�~uvxt�y<zf�%�'}�
�_�
y_�<vx�Rwx�
{RvxtR�Oq5�
�p�_t:zD¬fÂc�f��Ã�t`~oÅ�t`~uw��
{<�Z�/�
�R«F¯

�F¯�Ðè¯ � yF~�~p�/È�0BT@$K\�?G"29��8:�]57�?�F!�CA4���NfCQGXgh#E��C�#����MG 8Q2�#�� 4ci.��M2�KL2VjA8��M2MC�#_¯ !Z�
zf�F�RzZ¬
q'�/�R�Ft:��vx�
��~ut:���:�h�:��¨
ªc¯

�¯ � ¯)Í }�Rwxwxv�z<{Rt`~/�o��¯)¦��
À_ÀdtR�e�<¯ !D�R�_���p�_t`w�wxt`~/�5Âd¯oÂc�T�cy_rdtT~�su�Z� � ¯)¦�t`s�suwxvx�p�Z�o��zf�¼�0¯��IÈF� �
�<�Rw��Fs/�D	�Í+t`sut:�Tsuv�z<{W��� ÈF����t`s�~uvxt:�0vxz.�_vx{
�â��Àdt`t/���Rr_��tT~u�R�#suv��
z_�0�
|5����/�
w�|A�Rw��<�:� �¶v�zlk:#14
m #����?G?#E8��M29C�#E8:��n`C�G oQ� !'C?.7C�#57CA4]��� �J8�#14p,[#E8:� �Q�"2F�DCqN_�CA��8:��r�KZ2�����29C�#��bNfC�G=�=29C�K�� 4�29��8:�
,/.0.1� 29��8��M2MC�#��u�f�5z_vx��t`~u��v�s�È%��| � v�~ut:z_Ä`tR�Oª��R�F�
¯


