
���������
	���
������������������������

 "!$#&%�!$')(+*-, ./(10�0324.�5767895:0 ;�(1#=<-!$>?>@5:0BAC57DFE

GIHKJLHNM�OQP:OQPSR�HTPSU�V�OXWZY9H�[QOX\3H�JZO^]TP`_bac]TY:d
efOQ[QOXgh]TPi_bacH�d+j:OXg3W3k$lmPSg�n
o�p+qKq
r nSefjS]TacsB[QOQPSs/t�[Xu7U1n
M�]�Y+P:JLH�OQP�V�OXs3v�k1wyx&z�{ p {�|

}�~S�7�T�S���C�Z�:�T�7�f���C�L�7�3�7�:�7�7���7�3�:���C�L���1�9�L�7���

���-�h���3�+�7�����yj9s�WZOX�
d:[Xs�tyH��Ks3WZOXHTP�gB[XH�WLWZOQ SsBa¢¡£e¤t¥wb¦Bk§WL]��/s3JZOX��s3W¨ghHT[Q[Xs3U
r HTOXuKsB©£tyH���s3W3k7OXWyª:Y+OQ[XJyªSH�WLs3U«]TP¬H�g3]TPSU7OXJZOX]TPSHT[)OQPSU+sBd­sBP9U:sBPSg3s/�/]7U:sB[1]�®)s3HKg¯j
H�JLJZaLOQª:Y9JLs�R�OXu�sBP°JZj9s�gB[XHKWLW3nC�¥jSs���]7U+sB[±vyH�W�d:acs3u�OX]TYSWZ[X�=WZj9]�vyP=JL]�ª1s«WZY+aL©
d+aLOXWZOQPSRT[X��ac]�ª+YSWLJ�JL]¬]Tª:u�OX]�Y9W/u�OX]�[XH�JZOX]�P9W/]�®yJZj:OXWIOQPSU+sBd­sBP9U:sBPSg3s�H�WLWZYS�
dSJZOX]TP$k
��OXsB[XU¤OQPSR4HKg3gBY:acH�JLs�gB[XH�WLWZOQ Sg3HKJZOX]TP��/]7U:sB[XW¬s3uKsBP=vyjSsBP=JZjSsBacs�HTacs�gc[Xs3HTa«g3]�P+©
U¤OXJZOX]�P9H�[�U:sBd1scP9U:sBPSgBOXs3W3n/²�s�s3³7HK�
OQPSs4U7OQ´1sBacsBP:J�H�d+d:ac]�HKg¯jSs3W�®m]Ta�jSHTPSU¤[QOQPSR
Y+P:µ7P9]�vyPSW�HTPSU=\3sBac]�g3]�Y+P:JLW«vyj9sBP&shWLJZOX�/H�JZOQPSR`d:ac]TªSHTª:OQ[QOFJZOXs�W3n�¶$HTacRKs�WLg3HT[Xs
s3³�d1sBaLOX�/scP:JLW/]TP?|f·NU:H�JLHKWLs3JLW
v¸sBacs/g3]�P9U7Y9ghJLs3U?JL]�U:s3JLsBac�
OQPSs�JZjSs¬sB´1s3g3JLW�]T®
JZj9s3WLs�HTd:d+ac]KH�gLj9s3W�HTPSU�WLs3uKsBacHT[¸OQP:JLsBacs3WLJZOQPSR¹OQPSWZOXRTj:JLW/H�acs/RTOXuKsBP$k-OQP9gc[QY9U7OQP9RºH
P9s3v?u�HTaLOXH�P:Jy]T®­JZj9sy¶$HTd:[XH�g3s»s3WLJZOX�/HKJL]Ta¸JZj9HKJ)]TYSJZd1sBaL®¼]�ac�/Wy]�JZjSsBaC�/shJZj9]7U:W�®¼]�a
U+s3H�[QOQP9R�v¥OXJZj«\3scac]�g3]TY:P:JLW3n:½IWZOQPSR
JZjSsyª+OXHKWZ©Zu�H�aLOXHTPSg3s
U:s3g3]K�
d1]KWZOXJZOX]TP?¾ q�¿ k q3pTÀ k
vysIWZjS]�v=JZj9HKJbvyj:OQ[Xs�JZj9s�e7t�w`jSH�Wyd1sBaL®m]Tac�/s3U«vysB[Q[$]TP§g3]����/]TP«ª1sBPSg¯jS�/HTaLµ
U+HKJLH�WLs3JLW3k1OXJLW�H�g3gcY+acHKg3��vyOQ[Q[CP9]KJ�WLg3HT[Xs/Y:d�HKW�JZj9s�U+HKJLH�WLs3J�WZOX\3shW�RTac]�v�n-ÁCu�sBP
v¥OXJZj@JZj9s3WLs�[QOX�
OXJLH�JZOX]�P9W¬OQP?�
OQPSUÂk)JZjSs¬e7t�wÃghHTPºWLsBacu�s¬H�W�HTPºs3³7g3sc[Q[XsBP:J/JL]7]T[
®¼]Ta»OQP+OXJZOXH�[ys3³�d:[X]TacHKJL]Tac��U+HKJLH�H�P9H�[X�7WZOXW3k)s3WZd1s3gcOXHT[Q[X��vyjSsBP�g3]TY:d:[Xs3U�vyOXJZj�H¬u�OQ©
WZY9H�[QOX\3sBa�JZjSH�J��/HTµfs3WyOXJLWIWLJZaLYSg3JZY:acs
g3]K�
d:acsBj9scP9WZOQª:[Xs�n

Ä Å:ÆbÇ1È1É�Ê�Ë
Ì-Ç­ÍBÉ�ÆÎÇ­ÉÏÇ1Ð�ÑÏÒ±ÍcÓÎÔ�ÕcÑ×ÖfØ=Ù-ÚIÑCÛ9ÍcÙyÆÝÜiÕBÙ¸Û9Û9ÍLÞ/ÑCÈ

ßLà4ácâ1ã-ä�åBæSçFáBä�è&é�ê¼ë¤ácácçíì$é�ë7îcçFï+àiêFäKë¤åcà1çFà1ð-ñòë�ê¼ë7ó-ä�êFêFä�è4îcåhë¤çFà1çFà1ð�áBä�î¬çFá/ã1åcä�áBä�à9îcä�èôîBïºîBõ1ä
êFäKë¤åcà1çFà1ð¬ë7êFð+ï:åcçFîBõ1öi÷Tø�õ1ä�êFäKë7åBà1ä�åIâ1ácä�á�îBõ1ä�îcå3ë7çFà1çFà1ð/ácäTî»îBï¬ó1â1çFêFè§ë"ö�ï9è1ä�ê1îBõ$ë7îböºë7ãÂá
â1àÂêmë¤ó$äTê^êFä�è4çFà1ácî3ë7à1éTä�á«îBï?é�ê¼ë7áBá¬ê¼ë7ó-ä�êFáK÷)ø�õÂä�ö�ï9è1ä�ê�áBä�åcæ+ä�á�îLù»ï?ãÂâ1åcã-ï:áBä�áKú�çFî¬éKë7à=ó-ä
â1áBä�è=îcï`ã1åcä�èÂç^éTî«îBõ1ä�ê¼ë7ó-ä�êFá¬ï7û�â1à1ê¼ë7ó-ä�êFêFä�è=çFà1ácî3ë7à1éTä�áKñyë7à1è=çFî/éKë¤à=ã1åcï7æ9çFè1ä�æ:ë7êFâ$ë¤ó1êFä
çFà1áBç^ð+õ9î)û£ï+å¸ã-ä�ï+ã1êFä�îcåcü9çFà1ð/îcï/â1àÂè1ä�åcáBîhë¤à1è�îBõ1ä»èÂï:öºë¤çFàC÷Ký9çFö�ã1êFä¸ö�ï9è1ä�êFá�ë7åcäIä�áBã$ä�éTçmë¤êFê^ü
â1áBä3û£â1ê�çíû¸îcõÂä�ö�ï9è1ä�ê)çFá»îBï�ó$äNâ1à1è1ä�åBácîBïSï9è?ó9ü�à1ï+à9þLä�ÿ9ã$ä�åBîcá/çFà�ö�ë7é3õ1çFà1ä�êFäKë¤åcà1çFà1ð-÷

ø�õ1ä�ácçFö�ã1êFä���ë�ü:ä�á�é�ê¼ë7ácáBçíì$ä�å��£ý������Tñ»áBï:ö�ä�îcçFö�äTá¬éKë7êFêFä�è
	�ë¤çFæ:ä3þ��±ë�ü+ä�áKñyçFá�ó1âÂç^êFî
ó$ë¤ácä�èÃï:à�ë?éTï:à1è1çFîBç^ï+à$ë7ê�çFà1èÂä�ã$äTà1è1ä�à1éTä=ö�ï9è1ä�êIï7û¬äKë¤éhõ�ë7îcîBåcçFó1â1îBä?ð:çFæ+ä�à&îBõ1ä?é�ê¼ë7áBá
��
�
 ñ����¯÷��1ï+åcö�ë7êFêFüSñ�îcõ1ä4ã1åBï:ó$ë¤ó1çFê^çFîLü¨ï7û§ë é�ê¼ë7ácá�ê¼ë7ó-ä�ê/æ:ë7êFâ1ä����¬û£ï+å?ë7à�â1àÂêmë¤ó$äTê^êFä�è
çFà1áBîhë7àÂé�ä��������! �"$#%#$#&"'�)(+*Ié�ï:à1áBçFácîcçFà1ð�ï¤û-,4ë7îBîcåcçFó1âÂîcä/æ:ë7êFâ1ä�á�çFá�ð+ç^æ+ä�à�ó9ü
.��/� �10 �2�
�3.��4� 0 � � �65%.7��� � �'8�.7�4��� ó9ü9�±ë�ü+ä�á�åcâ1êFä
: .��4�  "$#$#%#&";� (<0 � � �65$.���� � � =>�4����çFáIáhë7ö�ä�û£ï+å�ë7êFê-êmë¤ó$äTêCæ:ë7êFâ1äTáK÷
�

(
?
@%A  

.��4� @ 0 �����B5C.7������� ó9ü�é�ï:à1èÂç^îBçFï:à$ë¤ê$çFà1è1äTã$ä�àÂè1ä�à1é�ä�ë¤ácáBâ1ö�ã1îBçFï:àD#



ø�õ1ä?ë7ó-ï7æ:ä�ã1åcï+ó$ë7óÂç^êFçFîLü?çFá�é�ï:ö�ã1â1îcäTè=û£ï+å«äKë¤é3õ éTêmë¤ácá�ë7à1è¨îcõ1ä�ã1åBä�è1çFé�îBç^ï+à&çFá�öºë7èÂä
û£ï+å«îBõ1ä�é�ê¼ë¤ácá�ù�ç^îBõ&îBõ1ä�ê¼ë7åBð:ä�áBî«ã-ï:áBîcä�åBçFï:å�ã1åBï:ó$ë¤ó1çFê^çFîLü9÷-ø�õ1çFá«ö�ïSèÂä�ê�çFá«æ+ä�åcü=åBï:ó1âÂácî
ë7àÂè é�ï+à9îcçFà9â1ä�á�îcï¨ã$ä�å¯û£ï:åBö ùIä�êFê/ä�æ:ä�à�çFà�îcõÂä4û ë7é�ä4ï7û�ï:ó9æ9ç^ï+â1á�æ9çFï:ê¼ë7îBç^ï+à1á�ï7û�îcõ1çFá
çFà1è1ä�ã-ä�à1èÂä�à1é�ä�ë¤ácácâÂö�ã1îBç^ï+àC÷

ø�õ1ä
ã1åcï+ó$ë7óÂç^êFçFîcçFä�ábç^à�îBõ1ä�ë¤ó$ï7æ+ä�û£ï+åcö�â1ê¼ë¤áCö�â1áBî�ó$ä/ä�áBîcçFöºë¤îcä�è�ûZåcï:ö îBõ1ä�îBåhë7çFà1çFà1ð
ácäTîK÷��=ä«ë¤è1è1åBä�ácá/îLùIï�ácäTã$ë7å3ë7îcä�çFácáBâ1ä�á/åcä�ê¼ë¤îcä�è4îcï�îcõ1ä«ý����/ú-õ1ï7ù îBï�îcåBäKë7î/â1à��SàÂï7ù�à
æ:ë7êFâ1äTá»ë7à1è�õ1ï7ù¨îcï¬ä�áBîcçFöºë¤îcäIîcõ1ä�ãÂåcï:ó-ë7ó1çFêFçFîcçFä�á��¼ä�áBã$äTé�ç¼ë7êFêFü«ù�õ1äTà�ácï:ö�ä�ï7û)îcõÂä�é�ï+â1à9îcá
ë7åBä���ä�åBï ��÷�� ê¼ë¤åcð:äIácé�ë7êFä�é�ï:ö�ã$ë7åBçFácï:à/ï¤ûòîBõ1ä�ácä�æ:ë¤åcç¼ë7à9îBáCï:à	��� è$ë7î3ë7áBä�îcáyûZåcï:ö îcõ1ä�
 �Iß
��äTã$ï+ácçFîcï+åcü ��
�� �1ù�ë7á�è1ï:à1ä+÷��=äIä�ö�ã1õ$ë7áBç���ä�îcõÂä»ä�ÿ9îBåcä�ö�ä»éKë¤ácä�áyîBõ$ë7îyêFä�è¬îBï�çFà9îcäTåcä�áBîcçFà1ð
çFà1ácçFð+õSîBáK÷



ácçFà1ð&îBõ1ä4ó1ç¼ë7áLþLæ:ë7åBç¼ë7à1é�ä`è1ä�é�ï+ö�ã-ï:ácçFîBç^ï+àCñ�ùIä4ácõ1ï7ù îBõ$ë7î�ù�õ1çFêFä?îcõÂä°ý ��� õ-ë7á
ã-ä�åLû£ï+åcö�ä�èiùIä�êFêyï:à?éTï:ö�ö�ï:à�ó$ä�àÂéhõÂöºë7å���è$ë7î3ë7ácäTîcáKñ�çFîcá/ë7é�é�âÂåhë7éTüiù�çFêFêCà1ï+î/ácéKë¤ê^ä�â1ã
ë7á�îBõ1ä¬è$ë¤îhë¤ácä�î�áBç��Tä�á�ð+åcï7ù¬÷

� Å:Ó Ô
È1É���ÍBÆ�� Ç1Ð�Ñ���� ÙyÍ��»Ñ�� Ò±ÍcÓÎÔ�ÕcÑÃØ=Ù-Ú»ÑCÛ9ÍcÙyÆ ÜiÕBÙ¸Û9Û9ÍLÞ/ÑCÈ

�=ä¬çFà9æ:ä�áBîcçFðSë¤îcä¬îBõ1ä¬æ:ë¤åcçFï:â1á�ï+ã1îcçFï+à1á�îBõ$ë7î
ï:à1ä¬éTï:â1êFè?é3õ1ï9ï:áBä«ù�õÂä�à?â1áBç^àÂð�îcõÂä«ý ���/÷
�Âï:å/äKë7é3õ4ï7û»îBõ1ä�áBä�ï:ã1îBç^ï+à1á�ùIä�é�ï:à1èÂâ1é�îcäTè=ä�ÿ9ã$ä�åBçFö�ä�à9îcá/îBï�ácõÂï7ù¢îcõÂä«è1ç��)ä�åcäTà1é�ä�á�çFà
ä�åBåcï:å�÷��=ä�ë7êFácï�éKë¤àiä�ÿ9ã1ê¼ë¤ç^à`ç^à4ácï+ö�ä¬é�ë7ácäTá¬ù�õ9ü?îcõ1äTácä�è1ç��)ä�åcä�àÂé�ä�á�ë7åBçFácä�ë7à1è4ù�õ1ä�à
ï:àÂä�ï+ã1îcçFï+à�ç^áIã1åBä3û£ä�å3ë7ó1êFä:÷ �»ä3ûZï:åcä/è1äTácé�åBç^óÂç^àÂð«îBõ1ä/è1ç��òä�åBä�à9î�ï:ã1îBçFï:à1á�ñ:ùIä/è1ä�ácéTåcçFó$äNîcõ1ä
ö�äTîcõ1ï9è1ï+ê^ï+ð:ü�â1ácäTè?îcõ1åBï:â1ð+õ1ï:âÂî�îcõ1ä/ã$ë¤ã$ä�å�÷

 "!$# %�&�')(+*-,/.0(2143�5�6879(+3;:=<�>�<?6/<A@?B
�=ä�é3õ1ï:áBä�ë7êFê�îBõ1ä�è$ë7î3ë7áBä�îcá¬åBä�ã-ï:åcîBä�èôçFàDC
ï:ö�çFà1ð:ï+á�ë7à1è .yë-�E�Kë¤à1ç � F �cñ)äTÿSéTä�ã1î�ê^âÂà1ð7þ
éKë¤à1é�ä�å�ñyêmë¤ó$ï+åLþLà1ä�ð+ï:îcç¼ë¤îcçFï:à1á�ñ)ë7à1è4ácï7ü9ó-äKë7à � ácöºë¤êFê �Tñ1ù�õ1çFé3õ=õ$ë¤è?û£äTù»ä�åNîcõ$ë¤à 
���� çFà9þ
ácî3ë7à1éTä�áK÷��=ä±ë¤è1è1ä�è�ö�ï:åBä»è-ë7îhë¤ácä�îBáKñ+ä�ácã-ä�é�ç¼ë¤ê^êFü�ê¼ë7åcð+ä�å�ï+à1ä�áKñ+ácâÂéhõ�ë7á�áBä�ð:ö�ä�à9îKñ+ö�â1ácõ­þ
åcï9ï+öiñ9êFä�îcîBä�åKñ)ë¤à1è?ë7è1â1êFîIû£ï+å�ë�îBï:îhë¤ê)ï7ûG���Â÷1ø�õ1äNácã-ä�é�çíì$é�è$ë7î3ë7ácäTîcá�ë¤åcä¬áBõ1ï7ù�à?ó-ä�êFï7ù
çFà�ø¥ë¤ó1êFä 
 ÷

H â1å/öºë¤çFàºéTï:à1é�äTåcà&ù�çFîBõ?ä�ácîBçFöºë7îBçFà1ðºë¤é�é�â1å3ë7é�ü4çFá�îBõ$ë7î/îBõ1ä«äTácîcçFö�ë7îcä�ácõÂï:â1êFè4ó$ä
ã1åBä�é�çFácä:÷�ø�õ1ä�åBä3û£ï+åcä:ñ�ù»ä�åhë¤àièÂçI�)ä�åBä�à9î¬çFà1è1â1é�äTåcá¬ï+àiîBõ1ä�ácä�è-ë7îhë¤ácä�îBá¬çFà?îLùIï�ûZï:åcö�áK÷ÂßZû
îcõÂä�è$ë7î3ë7ácäTî¬ù±ë¤á/êmë¤åcð+ä«ï+å"ë¤åcîBçXì-é�ç¼ë7êLñ-ç^àÂè1çFéKë7îBç^àÂð�îcõ$ë¤î«ë�áBç^àÂð:êFä«îBä�ácîNácä�î�ù»ï+â1êFè?ü9çFä�êFè
ë7éTé�â1åhë¤îcä�ä�ácîBç^ö�ë7îBä�áKñ-ùIä�â1ácä�è&ë�îBåhë7çFà1çFà1ð¤þ áBä�îKJ¤îcä�áBîLþLácä�î�ë7á/è1ä3ì$àÂä�è&çFà?îBõ1ä�ácï+â1åcé�ä¹û£ï:å
îcõÂäºè-ë7îhë¤ácä�î �ML;NIOPN¼ñ�ý9î3ë7îcêFï+ð?è1ä3ì$àÂä�èôîcõ1ä�ácã1êFçFîcáNû£ï:å	C)	Q��ñCêFä�îBîcä�å�ñyáhë7îBçFöºë7ð+ä�R ���S�yø
è1ä3ì-à1ä�è�îBõ1ä�îBåhë¤ç^àÂç^àÂð�áBç���ä�û£ï+åyù±ë�æ+ä3û£ï:åBö�ë¤à1è�êFä�è 
-T ��ï:å»ë 
 J��Âñ 
 JP��áBã1êFçFîKñ:ë¤à1è�åhë¤à�îcõ1ä
çFà1è1â1éTä�å�ï:à1éTä�RCï+îcõ1äTåcù�çFácä:ñyùIä�ã-ä�å¯û£ï:åBö�ä�è 
;� þZû£ï:êFè4é�åcï+ácáLþLæ:ë7êFçFè$ë¤îcçFï:à=îBï?çFö�ã1åBï7æ:ä�îcõ1ä
åcäTê^ç¼ë¤ó1çFê^çFîLü�ï7û�îcõÂä�äTácîcçFö�ë7îcä+÷

ø�õ1ä�ä�ÿ9îBåcä�ö�ä:ñ»ë¤à1èôîcõ1ä�åBä3û£ï+åcä?çFà9îcä�åBä�ácîBçFà1ð$ñbåcä�áBâ1êFîcá?ë7åBäºáBõ1ï7ù�àôð:å3ë7ã1õ1çFéKë¤êFê^ü9÷4�=ä
ácõÂï7ù¢ó-ï:îcõ4îcõÂä�ë7ó1áBï:êFâ1îcä�è1ç��)ä�åcä�àÂé�ä�çFà?ä�åBåcï+å«ë7á/ó$ë¤åcáKñ�ë7à1è?îBõ1ä�åcäTêmë¤îcçFæ:ä�ä�åBåcï:å/å3ë7îcäTá
�MUVN$L�N ñ$ï+à1ä¬ä�åBåcï+å¬åhë¤îcä�è1çFæSçFè1äTè?ó9ü@ë¤à1ï:îBõ1ä�å&��ë¤á�áBüSö�ó-ï:êFá ��L�NIOPNQã1êFâ1áBä�á �T÷���äTêmë¤îcçFæ:ä/ä�åBåcï+å
åhë¤îcä�á�ë¤åcä�ä�áBã$äTé�ç¼ë7êFêFü�â1ácä3ûZâ1ê$ù�õÂä�à�îBõ1ä�ä�åBåcï+å»çFîcáBä�êíûCçFá�êFï7ù¬÷��1ï+åyä�ÿ1ë7ö�ãÂê^ä+ñ7åcä�èÂâ1é�çFà1ð�îcõ1ä
ä�åBåcï:åNåhë7îBä«ó9ü � ÷ F�W öºë�ü�àÂï:î/ácä�äTö ácçFð+à1çíì$éKë7à9î/çFà?îcäTåcö�á/ï¤û±ë7ó1áBï:êFâ1îBä«ä�åBåcï+åcáKñ×ó1â1î/çíû
îcõÂä�çFà1çFîBçmë¤ê$äTåcåcï+å�åhë¤îcä/ù±ë¤á»ï+à1êFü 
�W ñ+îcõ1ä/ä�åBåcï+å�ù»ï+â1êFè�ó-ä�õ-ë7êFæ:ä�è4X:ßZûyäKë7é3õ�ä�åcåBï:å�é�ï+ácîBá
ë/áBç^ð+à1çíì$éKë¤àSîIë7ö�ï+â1à9îCï¤ûòö�ï:à1ä�ü9ñ�îcõ1äTà�îcõÂä�ä�åcåBï:åIåhë7îBçFï�çFá�ö�ï:áBî¸çFö�ã$ï+åcîhë¤à9îK÷$	�ï+îcä�îcõ-ë7î
ó-ï:îcõôîLü9ã-ä�á�ï7û/ç^à­û£ï:åBöºë7îBçFï:àië¤åcä�ácõ1ï7ù�àôï+à&îcõÂäºá3ë7ö�ä�ð:åhë¤ã1õCñyù�çFîcõ¨îcõ1ä�êFä3û£î	Y�þcë7ÿ9çFá



unknown-as-value minus ignore-unknown Ignore-unknown over unknown-as-value

ec
ho

-c
ar

d

au
to

au
di

ol
og

y

cle
ve

pr
im

-tu
m

or

ho
rs

e-
co

lic

an
ne

al

hy
po

th
yr

oi
d

ad
ul

t

Er
ro

r d
iff

-2.00

-1.00

0.00

1.00

2.00

3.00

Er
ro

r r
at

io

0.60

0.80

1.00

1.20

1.40

1.60

�����$���:�9wy]K�
d9H�aLOXWL]TP«]T®SOXRTPS]TaLOQPSR
Y+P:µ7PS]TvyP«u�HT[QYSs3WyH�P9U/gh]TPSWZOXU+sBaLOQPSR/JZjSs3��HIWLsBdSHTacHKJLsIu�HT[QYSs�n
�yj9sI[XsB®mJIH�³�OXW»WZj9]�v�WIJZjSs�WLg3H�[Xs
®¼]Ta»JZjSs ªSHTacW�¡¼H�ª9WL]�[QY9JLs¬sBaLac]�aIU7OQ´1sBacscP9g3shWc¦��ÂªSHTacW»HTª1]�u�s�\3sBac]
OQP9U7OXg3HKJLs�JZj9HKJ�OXRTPS]TaLOQPSR
Y:P+µ7PS]�v¥PSWyOXW�ª1s3JLJLsca�n7�yj9syaLOXRTj:J�HK³�OXWyWZj9]�v�WyJZjSs�WLg3HT[Xs�®¼]Ta¸JZj9s�d+[QYSWLs3W
¡FacsB[XH�JZOXuKs¬sBaLac]Ta�acHKJZOX]7¦��1d+[QYSWLs3W/H�ª1]�u�s/JZjSs/]TPSs
[QOQPSs�WZjS]�v ª­s3JLJLsBa�d1sBaL®m]Tac�/H�P9g3s�®¼]Ta�OXR�P9]�aLOQP9R
Y+P:µ7PS]TvyPSW3n

áBõ1ï7ù�çFà1ð?îcõÂäºáBéKë7êFä�û£ï+å«îBõ1ä�ó$ë7åBá�ë7à1èôîcõÂäºåBçFð:õ9î Yfþ¯ë¤ÿ9ç^á�ácõÂï7ù�ç^àÂðiîBõ1ä�ácéKë¤ê^ä�û£ï+å«îBõ1ä
åBä�ê¼ë7îcçFæ+ä�ä�åBåcï:åBáK÷

 "!� 	 : (�
 5
� ,����S6 5
��� ,��)(+*

�=ä/ó-ä�ð:çFà�ù�çFîcõ?ë�æ:ä�åBü�áBç^ö�ã1êFä�ý ����ö�ï9è1äTê ÷ �Iï:à9îBç^à9â1ï+â1á�ë7îBîcåBç^óÂâ1îcä�á/ë7åBä¬è1çFácé�åBä�îcç���äTè
çFà9îcï 
;� ó1çFà1á�ï¤ûCâ1à1çíû£ï+åcö ácç���ä/ë7à1è¹û£åcä��9â1äTà1é�ü�éTï:â1à9îcá�ë7åBä�â1áBä�è�îcï¬äTácîcçFö�ë7îcä�îBõ1ä/ã1åcï+ó9þ
ë¤ó1çFê^çFîBç^äTáK÷)ßZû/îcõ1ä�åBä�ç^á�ë`é�ê¼ë7ácá�ê¼ë7ó-ä�ê�æ:ë7êFâ1ä�ù�çFîBõ ��ä�åBï=é�ï:âÂàSîBáKñyîBõ$ë7î�é�ê¼ë7áBá�ç^á�çFð:à1ï+åcä�è
ë¤à1è?ù�çFêFêCà1ä�æ+ä�å¬ó-ä«ãÂåcä�è1çFé�îBä�èC÷)ßZûIîcõ1ä�åBä�çFá"ë ��ä�åBïºéTï:â1à9î
û£ï:å/ë�é�ê¼ë¤ácá/ê¼ë7ó-ä�êB� ë7à1è=ë7à
ë¤îcîcåBçFó1â1îcä/æ:ë¤ê^âÂä �«ñÂîcõ1ä/é�ï+à1è1çFîcçFï+à$ë7ê)ã1åBï:ó$ë¤ó1çFêFç^îLü9ñ�= � � 0 � �Tñ9ù�ç^êFê)ó-äS��ä�åcï-÷

ø�çFä�áºë¤åcä4ó1åcïP�:ä�àÃç^à û ë�æ:ï+å�ï7û«îBõ1äiéTêmë¤ácá�ù�ç^îBõ�ö�ï+åcä?çFà1áBîhë¤à1é�ä�á�çFà�îcõÂä?ï:åBç^ð+çFà$ë7ê
è$ë¤îhë¤ácä�î�÷$ø�õÂç^á/çFá/çFö�ã-ï:åcî3ë7à9î�ä�áBã$ä�éTçmë¤êFê^ü�û£ï+å/îcõ1çFá�áBçFö�ã1êFä¬æ+ä�åcáBç^ï+à?ó-ä�éKë7âÂácäºë¤êFêCé�ê¼ë7áBácä�á
éKë¤à«äTà1è�â1ã�ù�ç^îBõ �Tä�åcï¬ã-ï:áBîcä�åBçFï:å�ã1åBï:ó$ë¤ó1çFêFç^îLü9ñ�çFà¬ù�õÂç^é3õ�éKë7áBä�ù»ä�ãÂåcä�è1çFé�îbîcõ1ä�ö�ë��3ï:åBçFîLü
é�ê¼ë¤ácáK÷

 "!�� � <�����: <��=6 >! 1#"�1=<�� 1$�&%)('	 *-(25�3�( >)(

ø�õ1ä
ì$åBácî�ï+ã1îcçFï:à�ù»ä/çFà9æ:ä�áBîcçFðSë¤îcä
ç^á�õÂï7ù�îcï�õ$ë¤à1è1êFä�âÂà �9à1ï7ù�à1áK÷ H à1ä/éKë7à�ä�çFîcõÂä�å�é�ï:à­þ
áBç^èÂä�å/â1à �9à1ï7ù�à1á
îcï�ó$ä�ë�áBä�ã$ë¤åhë7îBä�æ:ë7êFâ1ä:ñ-ë7á/ù�ë7á�èÂï:à1ä�ó9ü C
ï+ö�çFà1ð:ï+á±ë¤à1è .yë-� �Kë7à1ç
��F �cñ-ï:å/îcõ1äTü?éKë7à4ó-ä�ç^ð+à1ï:åBä�è`û£ï:å/ë�ð+çFæ:ä�à4çFà1ácî3ë7à1é�ä�ó9ü?à1ï+î�çFà1éTê^âÂè1çFà1ð�îBõ1ä«ö�ë7îBéhõÂç^àÂð
îBä�åcöÝçFà�îcõÂä¬ï7æ:ä�å3ë7êFê)ã1åBïSèÂâ1é�îK÷

ø�õ1ä�ï+ã1îcçFöºë¤ê:îBåcäKë¤îcö�äTàSîyï¤ûòâ1à��SàÂï7ù�à1á�è1ä�ã-ä�à1è�ï:à�îcõ1äTç^åbö�äKë¤à1çFà1ð�çFà�îcõ1ä�è1ï+öºë¤ç^à�÷
ßZû»îBõ1ä�â1à �9à1ï7ù�à`õ$ë7á¬ë�ácã-ä�é�ç¼ë7êbö�äKë¤à1çFà1ð��ML;NIOPN¼ñ)ë7à4â1à �9à1ï7ù�à
�¼ó1ê¼ë7à����±û£ï:å/îBõ1ä§ë¤åcö�ü
å3ë7à ��ï7û»ë�ã$äTåcácï+àD��ñ-çFî�çFá�êFç��+ä�êFü�îcõ$ë¤î�îBåcäKë¤îcçFà1ð�çFî�ë7á/ë�ácä�ã$ë¤åhë¤îcä�æ:ë7êFâ1ä�ù�çFêFê)ó-ä¬ó$äTîcîcäTåK÷
ßZûhñ+õ1ï7ùIä�æ:äTåKñ9îcõÂä�â1à �9à1ï7ù�àÂá»åBä�ã1åcäTácä�à9î/îcåBâ1êFü«ö�ç^áBácçFà1ð¬çFà9ûZï:åcö�ë7îBç^ï+à¬ó-ä�éKë7âÂácä/îcõ1ä/è$ë¤îhë
ù�ë7áyé�ï+åcåcâÂã1îcä�è�ï:å�îBõ1ä�ä�à9îcåBü«ù�ë7ábö�çFácî3ë-�:äTà1êFü�êFä3û£î�óÂêmë¤à �)ñ�îcõ1ä�ê¼ë7îBîcä�åIë7ã1ã1åBïSë¤éhõ�áBõ1ï:âÂê^è
ó-ä�ó$äTîcîcäTåKñ1ë7áIçFîyöºë7îBé3õ1ä�á�îBõ1ä��±ë�ü+ä�ácç¼ë¤à�è1ä3ì$à1çFîBç^ï+à�ï7û)öºë¤åcð:çFà$ë¤êFç��Tç^àÂð�îcõ1ä/ë7ã1ã1åBï:ã1åBç¼ë7îcä
ë¤îcîcåBçFó1â1îcä+÷ ��çFð:â1åBä 
 áBõ1ï7ù�áIîcõ1ä
ä�ÿ9ã$ä�åBçFö�ä�à9îhë¤ê1åcäTácâ1êFîcáIûZï:å�îBõ1ä�è$ë¤îhë¤ácä�îBá�îcõ$ë¤î�è1ç��òäTåcä�èC÷



H æ:äTå¥ë¤êFêSîBõ1ä�è$ë¤îhë7áBä�îcá�ñ:îBõ1ä�ë�æ:äTåhë7ð+ä»äTåcåcï+å�åhë¤îcäbû£ï:åyé�ï+à1ácçFè1äTåcçFà1ð¬â1à��SàÂï7ù�à1áyîcï/ó$ä�ë
ácäTã$ë7å3ë7îcä�æ:ë¤êFâ1ä�ù�ë7á 
�� # � ��W ë¤à1èNû£ï:å�ç^ð+à1ï:åBçFà1ð�îcõ1äTö¢çFîCù�ë7á 
�� # 
���W ÷3ßLà�ö�ï+ácî)è$ë¤îhë¤ácä�îBá
�¼àÂï:îyácõ1ï7ù�à �CîBõ1äIâ1à �9à1ï7ù�à¬îBåcäKë¤îcö�äTàSî�ù±ë¤áyà1ï:î�ç^ö�ã$ï+åcî3ë7à9îK÷3ø�õ1ï+ácäIîcõ$ë¤îyè1ç��òä�åBä�è�ù»ä�åBä
ð:äTà1ä�åhë¤êFê^ü�ó-ä�îcîBä�å/û£ï+å�çFð:àÂï:åcçFà1ð�âÂà �9à1ï7ù�à1áKñ-ä�ÿ9é�äTã1î/û£ï+å�îcõÂä§ë¤à1à1äKë¤ê¸è-ë7îhë¤ácä�î�ñ-ù�õ1ä�åcä�ë
ácçFð+à1çíì$éKë7à9î�çFà1éTåcäKë¤ácä/çFà�ä�åcåBï:åIù±ë¤á�ï:ó1áBä�åcæ+ä�èC÷9ø�õ1ä
ä�à1é�ï9è1çFà1ð�ï7ûCîBõ1ä�ë¤à1à1äKë¤ê1è$ë¤îhë7áBä�î�ë7î
îcõÂä 
 �IßS��ä�ã-ï:áBçFîcï:åBüië7ãÂã$äKë¤åcá�îcï�ó-ä � ë�ù»äTè  ÷ �1ï+å�îBõ1çFá¬è$ë¤îhë7áBä�îKñ×ù»ä�é�ï+à9æ:ä�åBîcä�è¨îcõ1ä
â1à �9à1ï7ù�àÂá�îBï�è$ë¤ácõ1äTá«ë7à1è`éKë7êFêFä�è?îBõ1ä¬ì-ê^ä�ë7àÂà1äKë7êíþ 
«ñ-ù�õ1çFé3õ?ùIä«ù�çFêFêCâ1áBä«çFà?îBõ1ä�åcä�áBî
ï7û�îBõ1çFá�ã$ë7ã-ä�åK÷

H à1äIåcäKë¤ácï+à�îcï�çFð+à1ï:åBä»â1à��SàÂï7ù�à1áyç^àNîcõ1ä�ë7êFð:ï+åcçFîcõÂö çFáyîcõ$ë¤îyâ1ácä�åBá�éKë¤à§ë¤ê^ù�ë�ü9áCö�ë7ã
îcõÂä�çFå�â1à �9à1ï7ù�à1áyîBï"ë ácä�ã-ë7åhë¤îcä
æ:ë7êFâ1ä�á�ñKù�õÂç^êFä�çíû)â1à �9à1ï7ù�à1á�ë¤åcäIé�ï:à1áBçFè1ä�åcäTè�ë�áBä�ã$ë¤åhë7îBä
æ:ë7êFâ1ä+ñ)â1ácäTåcá�éKë¤à1à1ï:îNéKë7â1áBä�é�äTåcîhë¤çFà&æ:ë7êFâ1äTá�îBï?ó-ä�çFð:à1ï+åcä�è�÷��=ä�é�ï:àÂé�êFâ1è1ä�îBõ$ë7îNç^î/çFá
ó-ä�îcîBä�åyû£ï+åCë7êFð:ï+åcçFîcõ1ö�á$îBï�çFð:à1ï+åcä�â1à��SàÂï7ù�à1áKñ�ë7à1è¬çFà/éKë¤ácä�áyù�õ1ä�åBä»âÂà �9à1ï7ù�à1áCåBä�ã1åBä�ácä�à9î
ëNácã-ä�é�ç¼ë7ê)æ:ë¤ê^âÂä:ñ:áBâ1é3õ?ë7á�ë7à1à1ä�ë7êLñ:îBõ1ä�âÂà �9à1ï7ù�à1áIácõ1ï+â1êFè�ó-ä�éTï:à9æ:ä�åBîcä�è�îBï«ë¬áBä�ã$ë¤åhë7îBä
æ:ë7êFâ1ä+÷1ßLà?îBõ1ä¬åcäTácî/ï7û�îcõÂä¬ä�ÿ9ã$äTåcçFö�ä�à9îBáKñ-â1à �9à1ï7ù�à1á�ù�çFêFêCó-ä¬îBåcäKë¤îcä�è=ë7á
îcåcâÂä¬ö�çFácáBçFà1ð
æ:ë7êFâ1äTáK÷

 "!�� % � 3�,/.05 3;, 1=@��S*-<�% 5 % ,/6/,$3�,V( �
ø�õ1äIé�ê¼ë7áBáCã1åBï:ó$ë¤ó1çFê^çFîBç^äTáCë7à1è¬îBõ1ä�é�ï+à1è1çFîcçFï+à$ë7ê+ã1åcï+ó$ë7ó1çFêFçFîcçFä�á)çFà/îcõ1äIë7ó-ï7æ:ä�ä�ÿ9ã-ä�åcçFö�ä�à9îcá
ùIä�åcä�ó$ë¤ácä�è¨ï:à=ã1â1åBä�û£åBä��9â1ä�à1éTü=é�ï:â1à9îBáK÷=��à&ë¤îcîBåcçFó1â1îBä�æ:ë7êFâ1ä�îBõ$ë7îNè1ï9ä�á«àÂï:î¬ï9é�é�âÂå
îcï+ð:ä�îBõ1ä�åyù�çFîcõ«ë ð:çFæ:äTà¬é�ê¼ë7áBáCê¼ë7ó-ä�ê9æ:ë7êFâ1äyù�çFêFê:ã1åBïSèÂâ1é�ä�ë���ä�åBï/ä�ácîBç^ö�ë7îBäyû£ï:å6= �4� 0 �!��ñ
ä�êFçFö�çFà$ë¤îcçFà1ð�é�ê¼ë7áBá ��û£åcï+ö é�ï:àÂácçFè1ä�å3ë7îcçFï+àC÷yøyï?ï7æ:ä�åBé�ï:ö�ä�îBõ1çFá«ã1åBï:ó1êFä�ö ï7û"ë`ácçFà1ð+êFä
æ:ë7êFâ1ä`é�ï:à9îcåBï:êFêFçFà1ð=îcõ1ä4ï:âÂîcé�ï+ö�ä:ñbù»ä?äTÿ­ë¤ö�çFà1ä�îLùIï&ð:äTà1ä�åhë¤ê¬ë7ã1ã1åBïSë¤éhõÂä�á�û£åcï+ö îcõ1ä
êFçFîcä�å3ë7îcâÂåcä:ú

	S:=( 1=<��K.05 3 �;: 5 '='=*-<?5
�;:=( � ��ä�ã1ê¼ë¤é�ä�ëS��ä�åBï«éTï:â1à9î � à1ï7þLöºë¤îcé3õD�×û£ï:åB= � �¢ë7à1è�� �
ù�çFîBõ ë û ë¤é�îcï+å?îcõ$ë¤î?çFá�ç^à9æ+ä�åcáBä�êFü ã1åBï:ã-ï:åBîcçFï:à$ë¤ê/îcï�îBõ1ä=à9â1ö�ó$äTåºï¤û§çFà1áBîhë¤à1é�ä�á�ñ
� ÷)ø�õ1ä�è1ç��)ä�åcäTàSî�ë7ã1ã1åBïSë¤éhõÂä�á¬â1áBä�ë�èÂçI�)ä�åBä�à9î¬à9â1ö�ä�å3ë7îBï:åKñ-ó1âÂî�îBõ1ä�çFè1äKë�çFá/îcõ1ä
á3ë7ö�ä:÷��Iê¼ë7å��§ë¤à1è 	�çFó1êFä�îBî � T �×ë¤à1è C
ï:ö�çFà1ð+ï:áyë7à1è�.yë-� �Kë7à1ç ��F �)â1ácäTè = �/� �'8 � ÷7ßLà
�
	���
�
 � 
 T �cñ9îcõ1ä/è1ä3ûLë7â1êFî�ù�ë7á � # F 8 � ÷

� 5 '=6 5
��( 5 '=' *-<?5
�;:=(���� çFæ:äTà@ë�ãÂåcä�è1ä�ì$à1ä�è`û ë7éTîcï:å��Cñ-çíû¸îBõ1ä�åBä§ë¤åcä�� öºë¤îcé3õ1ä�á�ï+â1î
ï¤û ,�çFà1ácî3ë7à1éTä�áyû£ï+å¸ë��/æ:ë7êFâ1äbã1åcï+ó1êFä�öiñTä�ácîBç^ö�ë7îBä�îcõ1äIã1åBï:ó$ë¤ó1çFê^çFîLü/ë7á��������D�;8+��,��
���D�T÷+�1ï+å¥ë"îLù»ï¬æ:ë¤êFâ1ä�è�ã1åBï:ó1êFä�ö�á¸ù�çFîBõ���� 
 ñ+ù»ä�ð+ä�î»îBõ1ä�ùIä�êFêXþ �9à1ï7ù�à��Cë7ãÂêmë¤é�ä�� á
ê¼ë�ù�ï¤û¸áBâ1é�é�ä�áBácçFï:à ��
�
 � � �!� 
 �'8+� �"� 
 �T÷

ø�ë7ó1êFä 
 ácâÂö�öºë¤åcç���ä�á
îcõ1ä�ë�æ+ä�åhë¤ð:ä�ä�åcåBï:åBá§ë¤à1èiîBõ1ä�ë�æ:äTåhë7ð+ä�ä�åcåBï:å¬å3ë7îBç^ï+á/åcä�ê¼ë7îBçFæ:ä�îcï
#%$'&)(�*,+�-/. L10/&�2�3 � îcõ1ä�	�ï¤þ ö�ë7îBéhõ�ë7ã1ã1åBïSë¤éhõNù�ç^îBõ«îBõ1äIàSâÂö�ä�å3ë7îcï+å)û ë¤é�îcï+åyácä�îyîcï = �/� �'�
û£ï+å«ë7êFêyîcõ1ä�è$ë7î3ë7áBä�îcá�÷��=ä�éKë7à=áBä�ä�îBõ$ë7î"û£åcä��9â1äTà1é�ü=é�ï+â1à9îcá¬çFá¬îBõ1ä�ù»ï+åcáBî¬ã$äTåLû£ï+åcö�äTåKñ
ë7àÂè4��ë7ã1ê¼ë7éTä�� á�ê¼ë�ù ï¤û»ácâÂé�é�ä�áBácçFï:à&ë¤á�áBä�é�ï+à1èiùIï:åBácî�÷5#6$7&)(8*�+ -9.�L:0/&�2�3¨çFá�ácï+ö�ä�ù�õÂä�åcä
çFàiîBõ1ä�ö�çFè1èÂê^ä+÷�;�ä�åBü?ácö�ë7êFêCáBä�îcîBçFà1ð:á/ûZï:å/à1ï7þLöºë¤îcé3õ1ä�á�ñ-ácâ1é3õ&ë7á � # �+
 8 � ë¤à1è4ácçFö�çFê¼ë7å
< �yjSs�U+shWLgBaLOQd9JZOX]�Pô :[Xs�WLH��7W�JZjSH�J�=£�¥jSs�> ©)>Cu�HT[QYSs3W�HTacs�HKg3JZY9H�[Q[X�?> PS]�JZ©£HTd:d+[QOXghHTª:[Xs@>�u�HT[QYSs3W
acHKJZj9sca/JZjSHTPA> �
OXWLWZOQP9R�©£uTH�[QY9shW/>�¡¼HTPSU`WL]�ghHTP?ª1s¬JZacs3H�JLshU`HKW [XshR�HT[»U7OXWLgBacs3JLs«uTH�[QY9shW"acHKJZj9sca
JZjSHTP§H�WyWZjS]�vyOQP9R¬JZjSsIHTªSWLsBPSg3s�]T®)H�U7OXWLgBacs3JLs�uTH�[QY9s�¦ B/��s3J�JZjSsBacsIH�acsIP9]�U+HKWZj9s3WyOQP§JZj9sI :[Xs�n
lFP�HKU+U7OXJZOX]TP$k1vys�JLs3WLJLs3U§wy{+n ¿ ]�P�JZjSs�]TaLOXRTOQPSHT[CH�P9U�PSs3v=sBPSg3]7U7OQP9R«]T®CJZjSs�HTP:P9shHT[)U:H�JLHKWLs3J3n
½�P9U:sBa�JZjSs�]TaLOXR�OQP9H�[CsBPSg3]7U¤OQPSR+k1JZjSs qhp ©¼®¼]�[XU�gBac]�WLWZ©£u�HT[QOXU:H�JZOX]�P�sBaLac]�a»vyH�WDC:n o |7E�HTPSUNY:P9U:sBa
JZjSs�sBPSg3]7U7OQP9R«v¥OXJZj§U+HKWZj9shW3k9OXJIU:s3gBacs3HKWLs3U�JL] q n o�o ENn



xbd:d+ac]KH�gLj xIuKsBacH�RKs�sBaLac]Ta�acH�JZOX] xIuKsBacH�RKs
sBaLac]�a
acsB[XHKJZOXu�s/JL] r ]T©£�/HKJLg¯jSs3WZ©��yw

¶-HTd:[XH�ghsB©�� p n z�� q C+n ¿ C
r ]T©£�/HKJLg¯jSs3WZ© p�� p+q p n zf· q C+n ¿¤q
¶-HTd:[XH�ghsB© p�� p+q p n z C q C+n · p
r ]T©£�/HKJLg¯jSs3WZ©��¸w q n pKp q C+n � o
r ]T©£�/HKJLg¯jSs3WZ© p��Xq q n pKp q C+n ��{
r ]T©£�/HKJLg¯jSs3WZ© p�� ¿ q n pfo q C+n ·��
¶-HTd:[XH�ghsB© p��Xq q n pfo q C+n C�|
¶-HTd:[XH�ghsB© q ¡F[XH�v&]T®CWZYSg3g3s3WLWZOX]�P1¦ q n qKq q z+n ¿ z
r ]T©£�/HKJLg¯jSs3WZ© p ¡F®Facs
	�Y9sBPSg3�«g3]TY:P:JLWc¦ q n q · o�p n q �

���S�
��� �+�¥wy]��
dSHTaLOXWL]�P=]T®±U¤OQ´­sBacsBP:J¬�/s3JZjS]7U+W�®¼]Ta¬shWLJZOX�/H�JZOQPSR�d:ac]TªSHTª:OQ[QOXJZOFs3W3n������������������� 
U+scP9]KJLs3W-acsBd:[XH�gBOQPSR
\hsBac]7s3W)vyOXJZj/JZjSsyR�OXu�sBP/®mH�g3JL]�a! 
]�u�sBaCJZjSs×P7YS��ª1sBa¸]T®:OQP9WLJLH�P9g3shW3n#"$��%$&'���)(*�� 
U+scP9]KJLs3W�H�U:U¤OQPSR+ �JL]¬JZjSs P7YS�/sBacHKJL]Ta�HTPSU+ �JZOX�/s3W�JZjSs
P7YS� ª1sca�]T®Cd1]�WLWZOQª:[Xs¬uTH�[QY9shW
JL]¬JZjSs
U+scP9]K�
OQP9HKJL]Ta�n
"$��%$&'���)(,���.-�(0/#����(*12��-�-�34/�56�87,���0����9 q*: �;7,��9!�<3=/�1,����/#�)(,1,>

é�ï+åcåBä�é�îcçFï+à1áIû£ï:å ��ë7ã1ê¼ë¤é�ä�áBä�ä�öÝîcï�ã$ä�å¯û£ï:åBö ó-ä�áBîK÷���ë7ã1ê¼ë¤é�ä3þ � áBä�îcá
îcõ1ä¬ë7è��3â1ácîBö�ä�à9îIîcï
ó-ä 
 8 � ñ9öºë��SçFà1ðNç^îIácö�ë7êFêFä�å�ë7á�îcõÂä�ì-ê^ä/áBç��Tä¬ð:åBï7ù�áK÷��çFð:â1åBä 
 ácõ1ï7ù�á/îBõ1ä�ä�åcåBï:åBá§ë¤à1èiäTåcåcï+å¬åhë¤îcçFï:á
û£ï+å/îcõ1åBä�ä�ï¤û»îcõ1ä�æ:ë¤åcç¼ë7à9îBá"ë¤à1è`û£ï:å
è$ë¤îhë¤ácä�îBá�îcõ$ë¤î»õ$ë¤è�áBç^ð+à1çíì$éKë¤àSîIè1ç��)ä�åcä�àÂé�ä�áK÷?�=ä
éKë7à�ácä�ä/îcõ-ë7îIû£åBä��9â1ä�à1é�ü�é�ï:âÂàSîBá �4	
ï7þ
ö�ë7îcé3õ1äTáLþ � �
ã$äTåLû£ï+åcö�á/ð+ä�à1ä�å3ë7êFêFüiùIï:åBácä�îcõ-ë7à 	�ï¤þ ö�ë7îBéhõÂä�áLþ'.B�/ñ)ä�ÿ9é�äTã1î�ï:à4îcõ1ä�éKë7åBá
ë¤à1è¬ö�â1áBõ1åcï9ï:ö�è$ë¤îhë7áBä�îcáyù�õ1äTåcä�çFîCã-ä�åLûZï:åcö�á)ácçFð:àÂçXì-éKë7à9îcêFü/ó-ä�îcîBä�åK÷���ë7ã1ê¼ë¤é�ä�? � ácä�ä�ö�á
îBï«î3ë-�:ä/îBõ1ä¬ó-ä�ácî
ï7û¸ó-ï:îBõ�ù»ï+åcêFè1áK÷9ßLî�îBåhë¤éK�9á�	
ï7þLöºë7îBé3õ1ä�áLþ'.B�Ãï:à�ö�ï:áBî»è-ë7îhë¤ácä�îBáKñÂä�ÿ+þ
é�äTã1îyéKë7åBá»ë7à1èNö�â1ácõ1åBï9ï:ö ù�õ1ä�åBä»çFîyîcå3ë7é �9á6	�ï7þLöºë¤îcé3õ1ä�á¯þ � ù»äTê^êL÷Tø�õ1ä�ä�åcåBï:åyè1ç��)ä�åcä�àÂé�ä�á
éKë¤à�ó$ä�ä�ÿ9ã1ê¼ë7çFà1ä�è�ó9ü�îLùIï�è1çFácîBçFà1é�î�ë¤à1è�ï:ã1ã-ï:áBçFîcä¬ä �)ä�é�îBáK÷��=ä/ó-ä�ð:çFà?ù�çFîBõ@ë¤à�ä�ÿ9ã1ê¼ë�þ
à$ë¤îcçFï:à�ï7ûyù�õSü¹û£åcä �SâÂä�à1é�ü�é�ï+â1à9îcá�ã-ä�åLû£ï+åcö�á�ã$ï9ï:åBêFü�ácï:ö�ä�îcçFö�ä�áK÷

��õ1äTàiîBõ1ä�é�ï:àÂè1çFîcçFï:à$ë¤êyã1åcï+ó$ë7ó1çFêFçFîLü�çFá/ácä�îNîcï ��ä�åBï?ó$ë7áBä�è=ï:à`û£åBä��9â1ä�à1é�ü4é�ï+â1à9îcáKñ
çFî/çFá¬ã$ï+ácáBç^óÂê^ä�îBï�åcâ1êFä�ï:âÂî«ë�é�ê¼ë7ácá�ó-ä�éKë7âÂácä�ï¤û ë@ácçFà1ð:êFä�ë7îBîcåcçFó1âÂîcä�æ:ë7êFâ1äPR)ö�ï+åcä�ï7æ+ä�åKñ
áBï:ö�äTîcçFö�ä�áIë7êFêCé�ê¼ë¤ácácäTá�ë7åBä¬åcâÂê^äTè?ï:â1î;X �
àºï+ã1ã-ï:ácçFîBä¬ä �)ä�é�î/õ$ë7ãÂã$ä�àÂá�ù�õÂä�à?îcõÂä¬ã1åcï+ó9þ
ë¤ó1çFê^çFîBç^äTá�ë7åcä�ó1ç¼ë7áBä�è4îcï9ï�û ë¤å�ë�ù�ë�ü�û£åBï:ö ��äTåcïië¤á�ù�çFîcõ ��ë7ã1ê¼ë¤é�ä�� á/êmë�ù�ï7ûIácâ1é�éTä�ácáBç^ï+àC÷
ßLà�îcõÂï:ácäNéKë7áBä�áKñ)ë�ácçFà1ð+êFä�áBîcåBï:à1ð�ã1åcä�èÂç^éTîcï:å
éKë7à�ó-ä¬ùIäKë-�+ä�à1ä�è?îBï9ï�ö�â1é3õC÷+�Iï:åBåcä�é�îBçFà1ð
��äTåcï�é�ï:â1à9îBá�õSâÂåcîIã$ä�å¯û£ï:åBöºë¤à1é�ä�ï:à�îcõ1ä
éKë7åBá±ë¤à1è�ö�âÂácõ1åBïSï+ö¢è$ë¤îhë¤ácä�îBá�ó$ä�é�ë7â1áBä�îBõ1ä�áBä
è$ë¤îhë¤ácä�îBá«åBä�êFüiï+à&ë�ácçFà1ð+ê^ä�áBîcåBï:à1ð?ãÂåcä�è1çFé�îBï:å�ó$äTç^àÂðië7ó1êFä�îBï?ï7æ:ä�åBåcçFè1ä�öºë7à9ü�ùIäKë-�+ä�å
ã1åBä�è1çFé�îBï:åcá û£ï:åIï:îBõ1ä�å
é�ê¼ë7ácáBä�áK÷

�Iï:îcõ�ö�ä�îcõ1ï9è1áIûZï:å�é�ï+åcåcäTé�îcçFà1ð¹û£åcä��9â1äTà1é�ü?é�ï+â1à9îcá�áBä�ä�ö îcï�ùIï:å���ó-ä�ácî/ù�õ1äTàºæ+ä�åcü
áBöºë7êFê7é�ï+åcåBä�é�îcçFï+à�æ:ë7êFâ1ä�á�ë7åBä»âÂácä�èCñ+ù�õ1çFé3õ¬îcï/ï+â1å=�SàÂï7ù�ê^äTè1ð:äIõ$ë7áyà1ï+îyó$ä�äTà�ã1åcä�æ9çFï:âÂácêFü
åBä�ã$ï+åcîBä�èC÷

ßZûhñ-çFàië7èÂè1çFîcçFï:à�îcï�â1à �9à1ï7ù�à4õ$ë7àÂè1êFç^àÂð�ë7à1è �Tä�åcï?éTï:â1à9îcá�ñ-ù»ä�ë7êFácï�è1çFácé�åBä�îcç���ä�îBõ1ä
è$ë¤îhë�â1áBçFà1ð�ä�à9îBåcï:ã9ü�ö�çFà1çFö�ç��Kë¤îcçFï7à �A@ �cñ9îcõ1ä�ë�æ:äTåhë7ð+ä«ë7óÂácï:êFâ1îBä¬ä�åBåcï:å û£ï:å/ë7êFêCè-ë7îhë¤ácä�îBá
è1äTé�åcäKë¤ácä�á
û£åBï:ö 
�B ÷ FCBPW îcï 
�B ÷ 
 � W ù�çFîcõ�ë7à?ë�æ:äTåhë7ð+ä/åcä�ê¼ë7îBçFæ:ä/ä�åcåBï:å
åhë7îBçFï«ï¤û � ÷AD T ÷

 "!=E � ,/.0, 3;5 3;, <?1 � <GFQ3�:=(�� 
 �
��õÂç^êFä/îcõÂä§ý ����ácõÂï7ù�á�ð:ï9ï9è?ã-ä�åLûZï:åcö�ë7à1éTä¬ï:à?ö�ë7à9ü�ï7û�îBõ1ä«è-ë7îhë¤ácä�îBá
û£åcï+ö 
��Iß�ñ$çFî
çFá¬áBîcçFêFê±ë�æ+ä�åcü=êFçFö�çFîBä�è?é�ê¼ë7áBácçíì$ä�å�÷yßLî¬çFá§ëIHcð:êFï+ó$ë7ê4J�éTêmë¤ácáBçXì-ä�å§ë¤à1è&é�ë7à1à1ï+î¬öºë��:ä�êFï7þ
éKë¤ê)ã1åcäTè1çFé�îcçFï:àÂá�ë7á�àÂäKë7åBä�ácî¯þ à1äTç^ð+õ9ó$ï+åcá�ï+å�è1ä�é�çFáBç^ï+à�îcåcäTä�á/éKë7àC÷Âø�õ1ä�åBä3û£ï:åBä:ñ1îBõ1ä¬áBç^ö�ã1êFä



No-matches-0 minus No-matches-PC

Laplace-m minus No-matches-PC

No-matches-0 over No-matches-PC

Laplace-m over No-matches-PC
zo

o

gl
as

s2

wi
ne

au
di

ol
og

y

ca
rs

so
yb

ea
n 

(L
)

an
ne

al
-U

m
us

hr
oo

m

er
ro

r d
iff

-10.00

0.00

10.00

20.00

30.00

er
ro

r r
at

io

0.00

1.00

2.00

3.00

4.00

��� �-� � �$wy]K�
d9H�aLOXWL]TPº]T®òJZj+acs3sId:ac]TªSHTª:OQ[QO^JZ��s3WLJZOX�/H�JZOX]�P��/s3JZjS]7U+W3n1�yjSsbªSH�WLsB[QOQPSs¬g¯jS]�WLscP�vyHKW
r ]�©£�/H�JLgLj9shWZ© �¸wIn)xbªSWL]T[QYSJLs�sBaLac]�acW/HTPSU�acsB[XH�JZOXuKs�sBaLac]Ta/acHKJZOX]�W/H�acs¬WZj9]�vyPiv¥OXJZj?acs3WZd­s3g3J/JL]
JZj:OXW"ªSH�WLsc[QOQP9s�n��yjSs/[XsB®¼J/HK³�OXWNWZjS]�v�W/JZj9s«WLg3HT[Xs�®m]Ta�JZj9s¬ª9H�acW�¡¼HTªSWL]T[QYSJLs�scaLac]Ta¬U7OQ´1sBacsBPSg3s3Wc¦��
ªSHTacW�HTª1]�u�s¬\3scac]�WZjS]Tv�vy]�acWLs
d1sBaL®m]Tac�/H�P9g3s¬JZjSHTP r ]T©£�/HKJLg¯jSs3WZ©��ywIn$�yj9s
aLOXR�j:J
HK³�OXW
WZjS]�v�W
JZjSsNWLghHT[Xs/®¼]Ta�JZjSs
d:[QY9WLshW/HTPSU�HKWLJLsBaLOXWZµ:W�¡FacsB[XHKJZOXu�s«sBaLac]Ta�acHKJZOX]�Wc¦��)WL�7��ª1]T[XW�HTª­]TuKs¬]TPSsNWZjS]�v
vy]�acWLsId1sBaL®¼]�ac�/HTPSg3s�n

��ë�ü:ä�áBçmë¤à�çFà1è1â1é�äTå»éKë¤à1à1ï+î¸ó-ä�-/$�� 0EU 0:+ L���+yçFà«îBõ1ä�ácî3ë7îBç^áBîcçFéKë¤ê1ácä�àÂácä/ù�çFîcõ1ï+â1î�ë7è1è1çFîBç^ï+à$ë7ê
ácîBåcï+à1ð ë¤ácácâÂö�ã1îBç^ï+à1á �£ë7à¨çFà1è1â1é�äTå�çFá�é�ï:àÂácçFácîBä�à9î�çíû�îBõ1ä?é�ê¼ë7áBácçíì$ä�åBá�çFî�ã1åcï9è1â1éTä�á?ë7ã9þ
ã1åBïSë7é3õôîcõÂä��±ë�ü+ä�á�ï+ã1îcçFö�ë7ê�ä�åBåcï+åºë7á�îBõ1ä�è$ë7î3ë7áBä�î�áBç��Tä?ð:åBï7ù�á�îcï4ç^à­ì$à1çFîLü+��÷B.yåBïSï¤û£á
õ$ë�æ+ä�ó-ä�ä�à�ð+çFæ:ä�à�û£ï+å�è1ä�éTç^áBçFï:à�îBåcä�ä/çFà1è1âÂé�ä�åcá ��
�
 �Cë7à1è�ûZï:å�à1ä�ë7åcäTácîLþLà1ä�çFð+õSó-ï:å�çFà1èÂâ1é�ä�åBá
�AB �Câ1àÂè1ä�å�ö�çFê^è�ë7áBácâ1ö�ã1îcçFï+à1áK÷

ßLà?îBõ1ä�ó1ç¼ë7áLþLæ:ë7åBç¼ë7à1é�äNè1ä�é�ï+ö�ã-ï:ácçFîBç^ï+à�ï7û»ä�åBåcï+å ��
;F ñ 
;� �cñ$îBõ1ä�ä�åcåBï:å/çFá�îcõÂä�ácâ1ö ï¤û
îLùIï�îcäTåcö�á�ú-îcõ1ä�á �9â$ë¤åcä�è=ó1ç¼ë¤á�ë7àÂè?îcõ1ä�æ:ë7åBç¼ë7à1é�ä+÷$ø�õÂä«ó1ç¼ë¤á�ö�ä�ë7ácâÂåcä�á/õ1ï7ù ùIä�êFêyîcõ1ä
çFà1è1â1éTä�è�é�ê¼ë7ácáBçíì$ä�åcá ì$îIîcõ1ä/è$ë¤îhë9�¼êFï7ùôæ:ë7êFâ1ä�á�ë7åBä�ð+ï9ïSè ��ñ9ë7à1è�îcõ1ä/æ:ë7åBç¼ë7à1é�ä
ö�äKë¤ácâ1åBä�á
îcõÂä¬ácî3ë7ó1çFêFçFîLü��¼êFï7ù�æ:ë7êFâ1äTá»çFà1è1çFéKë¤îcä/ácî3ë7ó1çFêFçFîLü+��÷

ø�õ1ä�ý ����âÂácâ$ë¤ê^êFü�õ$ë7á
ê^ï7ù�æ:ë7åBç¼ë7à1é�ä�ë7á�ã-ä�åcîBâ1åcó$ë¤îcçFï:àÂá�ï¤û�îcõ1ä�îcå3ë7çFà1çFà1ð�ácäTîcá/ù�çFê^ê
åhë¤åcä�êFü4éKë7âÂácä�ê¼ë¤åcð:ä�é3õ$ë7àÂð:ä�á¬çFà4çFîcá/ã1åcäTè1çFé�îcçFï:àÂáKñ�ù�õ1çFéhõ=ë7åBä�ó$ë7áBä�è&ï+àiãÂåcï:ó-ë7ó1çFêFçFîcçFä�áK÷
�Iï:à9îBåhë7áBî�îBõ1çFá�ù�ç^îBõ�è1ä�é�çFácçFï+àºîBåcä�ä�çFà1è1â1éTä�åcá
îcõ$ë¤î�ë7åcäNâ1à1ácî3ë7ó1êFä ��
 ñ 
 �¸ó-ä�éKë7âÂácä¬çíû�îLù»ï
ë7îBîcåBç^óÂâ1îcä�á�ë7åBä�åhë¤à �:äTè æ+ä�åcü=éTê^ï+ácä�êFü&ë¤î�îcõ1ä�åcï9ï:î�ï¤û�ë?áBâ1ó1îcåBä�ä:ñIîcõÂä�çFå«ï+åcè1ä�å�ö�çFð:õ9î
é3õ$ë7àÂð:ä�ù�õÂä�à�îcõ1ä�îBåhë¤ç^àÂç^àÂð�áBä�îIç^áyã-ä�åcîBâ1åcó-ä�èCñ-ë7à1è�éKë¤â1ácä
îcõ1ä
ù�õ1ï:êFäIácâ1ó1îBåcä�ä/îBï�èÂçI�)ä�å�÷
��ï7ùIä�æ+ä�åKñ9îBõ1ä¬ý ��� â1ácâ$ë¤êFê^ü�õ$ë¤á»õ1çFð+õ�ó1ç¼ë7á�ó-ä�éKë¤â1ácä¬ï¤ûCçFîcáIç^à-ë7ó1çFêFçFîLü¬îcï¬êFï9éKë¤ê^êFüNì$îIîcõ1ä
è$ë¤îhë1÷

��çFð:â1åBäQ��ácõ1ï7ù�á�îBõ1ä¬ó1ç¼ë¤áLþLæ:ë7åcç¼ë¤à1é�ä�èÂä�é�ï:ö�ã$ï+ácçFîcçFï+à�ë7á�è1ä�áBé�åcçFó-ä�è4óSü��/ï+õ$ë�æ9çCë7à1è
�=ï:êFã-ä�åcî
û£ï+å/îcõ1ä�ê¼ë7åcð+ä«è-ë7îhë¤ácä�îBá«ë7àÂèiîLùIï�ç^àÂè1â1é�ä�åBáKú)áBçFö�ã1êFä3þ��±ë�ü+ä�ácç¼ë¤àië7à1è���� T �£ë
è1ä�éTç^áBçFï:à¬îBåcä�äIçFà1è1â1é�äTå¸çFà �
	�� 
 
 ��÷
	yø�õ1ä�äTæ:ë7êFâ$ë7îBçFï:à�áBä�îyáhë¤ö�ã1êFçFà1ð � â1ácä�è�îcï
é�ï:ö�ã1â1îBä
îcõÂä�ó1ç¼ë7á¸ë¤à1è¬æ:ë¤åcç¼ë7à1éTä%��ù±ë¤á8� ��W ÷Tø�õ1ä»çFà9îcäTåcà$ë¤êSá3ë7ö�ã1êFä¸ãÂåcï9é�ä�áBá»îBï�ð:äTà1ä�åhë¤îcä�îBåhë7çFà1çFà1ð
ácäTîcá�ù�ë7á¬õ$ë¤êíû�ï7û�îcõÂä�åcäTöºë7çFà1çFà1ð � �PW � ácï?îBåhë¤ç^àÂç^àÂð?ácä�îBá«ùIä�åBä � F�W ï7û�îcõÂä�ï:åBçFð:çFà$ë7ê
è$ë¤îhë7áBä�î � RCîBä�à&áBâ1é3õ=áhë¤ö�ã1êFä�á/ùIä�åcä�ð:ä�à1äTåhë7îBä�èC÷B�Âï:å/è$ë¤îhë7áBä�îcá�ù�çFîcõ`û£ä�ùIä�å�îcõ$ë¤àD� �����
çFà1ácî3ë7à1éTä�áKñÂîcõ1ä
ù�õ1ï:êFä�ãÂåcï9é�ä�áBá�ù�ë7á�åBä�ã$ä�ë7îcäTè?îcä�à�îcçFö�äTá»ë7à1è�ë�æ:ä�å3ë7ð+ä�è �mû£ï:å»ëNîcï+îhë¤ê$ï¤û

��P� åBâ1à1á&��÷

ø�õ1ä¥ì$ð:â1åBä�ácõÂï7ù�áCîcõ-ë7î)îcõÂä»ã-ä�åLûZï:åcö�ë7à1éTä¸ï¤û$ý ���4çFá�ð:ä�à1äTåhë7êFêFü�çFà9ûZä�åcçFï:å-ûZï:åCë7êFê+êmë¤åcð+ä
� �yjSs�ª+OXHKWZ©£uTH�aLOXHTPSg3s4U:s3g3]K�
d1]KWZOXJZOX]TP HT[XRK]TaLOXJZjS� OQP
����� 
 
 acs
	�Y+OQacs3W�WZY:d:d1]TacJ�ac]�Y9JZOQPSs3W
JZjSH�J�H�acsIY+PSH�uTH�OQ[XHTª:[Fs/OQP¹w¥{:n ¿ k9vyj:OXg¯j�OXW�vyj:�¬vysIY9WLshU�M�wy{
jSsBacs�n



SBC-bias SBC-var MC4-bias MC4-var MC4/SBC

ge
rm

an

DN
A

se
gm

en
t

ch
es

s

hy
po

sa
tim

ag
e

m
us

hr
oo

m

let
te

r

ad
ult

Er
ro

r

0.000

0.050

0.100

0.150

0.200

0.250

0.300

Er
ro

r r
at

io

0.00

0.25

0.50

0.75

1.00

1.25

1.50

�����$� � �It�OXHKWZ©£uTH�aLOXHTPSg3s?U+shg3]��
d­]�WZOXJZOX]TP ®¼]Ta«JZjSs¹[XH�acR�sBa§U+HKJLH�WLs3JLW¬®¼]Ta§e7t�wÏH�P9U=M�wy{:kyJZjSs
� ��� 
 
 U:s3gBOXWZOX]�P=JZacs3s�OQP9U7Y9ghsBa�kCv¥j:OXgLj�OXW
WZOX��OQ[XHTa«JL]�wy{+n ¿ n$�yj9s/[X]�vysBa�ªSHTa�U:sBP9]KJLs3W
ª:OXH�W3k
JZj9s/Y:d+d­sBa
ªSHTa"U+sBPS]�JLshW
u�HTaLOXH�P9ghs�kCHTPSU`JZjSs¬WZY9� OQPSU¤OXghH�JLs3W¬JZjSsNJL]KJLHT[�scaLac]Ta�n$�¥jSs/[XsB®¼J�H�³�OXW
WZj9]�v�WIJZjSs/sBaLac]�a�®¼]Ta±JZj9s�ª9H�acW/¡F[X]Tv¸sBa�OXWIª1s3JLJLsBah¦Bn1�yjSs aLOXR�j:J
HK³�OXW�WZj9]�v�W�JZjSs
acH�JZOX]«]T®¸M�w¥{
JL]¬e7t�w ¡F[X]�vyscaIJZjSHTP�]�P9sIOQPSU7OXg3H�JLs3W�M�wy{
OXW�ª1s3JLJLsBah¦Bn

è$ë¤îhë¤ácä�îBá � ä�ÿ9é�ä�ã1î�û£ï+å C)	Q� ù�õÂç^é3õ¨ç^áNö�â1é3õió-ä�îcîBä�å �T÷ �×ïSïP�9ç^àÂð@ë¤î¬îcõÂä�è1ä�éTï:ö�ã-ï:áBä�è
îBä�åcö�áKñ-îcõ1ä�æ:ë7åBç¼ë7à1é�ä�ï7ûIîcõ1ä�îcõ1ä�áBçFö�ã1êFä��±ë�ü+ä�ácç¼ë¤àiçFà1è1âÂé�ä�å/çFá"ë¤êFù±ë�ü9á�êFï7ùIä�å � ä�ÿ9é�ä�ã1î
û£ï+åCé3õ1ä�áBá»ë7àÂè«õ9ü9ã$ï+îcõ9ü9åcï+ç^è ��÷Ký­ç^àÂé�ä»ö�ï:åBä�è$ë7î3ë�éKë¤à1à1ï+î¸é3õ$ë¤à1ð:äIîcõÂä»ó1ç¼ë¤á¸ï¤û$îcõÂä»áBç^ö�ã1êFä
��ë�ü:ä�áBç¼ë7à¬ö�ïSèÂä�êLñ3ù»ä�é�ë7à�é�ï:à1éTê^âÂè1ä»îBõ$ë7î�ä�åcåBï:åyù�çFêFê:à1ï+îCè1ä�éTåcäKë¤ácä�ö�â1é3õ¬ë7á�îcõ1äIè$ë7î3ë7áBä�î
áBç��Tä�ð+åcï7ù�á�÷

� ÜiÉ�Ó Ô
Ù¸ÈÂÍcÛ9É�Æ��&ÍLÇ1Ð��=Ç1Ð�Ñ�ÈôÜiÕBÙ¸Û9Û9ÍLÞ/ÑCÈ1Û

ßLà�îBõ1ä�ã1åcäTæSçFï+â1á»áBä�é�îBç^ï+à1áIù»ä�ã1åBï:ã-ï:áBä�è�áBï:êFâ1îcçFï+à1á�û£ï:å�áBï:ö�ä»ï¤ûòîBõ1ä�è1äTé�çFácçFï:à1áIåcä �SâÂç^åBä�è
û£ï+å¬îcõÂäºý ���/÷=�=ä�åcä�èÂâ1é�ä�èôîcõÂäºï7æ+ä�åhë¤êFê�ä�åcåBï:å�û£åBï:ö 
�� ÷�� ��W ûZï:å�îcõ1ä�ó$ë7áBç^é�ý ��� îcï

�B ÷ 
 � W ñ$ù�õÂç^é3õ¨ç^á�ë�åBä�ê¼ë7îcçFæ+ä�çFö�ã1åBï7æ:ä�ö�ä�à9î�ï¤û 
�� ÷ � W ÷)ø�ë7ó1êFä 
 áBõ1ï7ù�á«îBõ1ä�è$ë7î3ë7áBä�î
é3õ$ë¤åhë7éTîcä�åBç^áBîcçFé�á/ë7à1è?ë7óÂácï:êFâ1îBä/ä�åcåBï:åcá û£ï:å � T ÷ F ñ � T ÷ F þLåcâ1êFä�á ��
+
 �¯ñ9ë7àÂèºï+â1å�ý ���/÷

ø�õ1ä?ë�æ:äTåhë7ð+ä�ä�åBåcï+å�û£ï:å � T ÷ F ç^á 
 �Â÷ B�F�W ñòû£ï:å � T ÷ F þLåcâÂê^äTá«çFî�ç^á 
 �Â÷AD ��W ñ�ë7à1è û£ï:å
ý ���ôçFîIç^á 
�B ÷ 
 D W ÷¤ßZû¸ùIä�çFð+à1ï:åBä�îcõÂä�ó1çFð�è$ë7î3ë7ácäTîcá �¼è-ë7îhë¤ácä�îBá C)	Q��îcõÂåcï:âÂð:õºë¤è1â1êFîIç^à
îBõ1ä/îhë7óÂê^ä$��ñD� T ÷ F � á�ä�åBåcï:å
çFá 
�� ÷ B � W ñ�� T ÷ F þ åBâ1êFä�á � á�ä�åBåcï+å�ç^á 
P� ÷AD�� W ñSë¤à1èºý������ á�äTåcåcï+å
çFá 
P� ÷ 
��PW ÷9ø�õ1ä�ácçFö�ã1êFä3þ���ë�ü:ä�áBçmë¤à�ç^àÂè1â1é�ä�å¬ë¤à1è � T ÷ F ë7åcä�æ:äTåcü�û ë¤ácî
ç^àÂè1â1é�ä�åBáKñ�à1ä�æ+ä�å
î3ë-�9çFà1ð�ö�ï:åcäbîcõ$ë¤à�ë�ûZä�ù&ö�ç^à9â1îBä�áK÷ � T ÷ F þ åBâ1êFä�áCîBï9ï��¬ï7æ+ä�å T ÷ F õ1ï:â1åBá�îcï/ó1âÂç^êFè«ë
åBâ1êFä�ácä�î
û£ï+å»îBõ1ä«ë¤è1â1êFî»è-ë7îhë¤ácä�î�÷

ø�õ1ä�ý ���=çFá�ë�ð:ï9ï9èNû ë7áBî¥ë¤êFð:ï:åBçFîcõ1ö4÷cßLîBá¥ë¤é�é�â1å3ë7é�ü�çFáyæ:ä�åBü¬ð:ï9ï9è¬ï:à�ácö�ë7êFê:è-ë7îhë¤ácä�îBá
ó1âÂî�çFî/öºë�ü�ë7áBüSö�ã1îcï+îcä¬îBï?ë�õÂç^ð+õ?ä�åBåcï:åNåhë7îBä:ñ)ö�ë-�9çFà1ð�çFî�êFä�áBá¬â1áBä3û£â1ê»ë¤á¬ë�éTêmë¤ácáBçXì-ä�å
û£ï+å»æ+ä�åcü�ê¼ë7åcð+ä/è$ë7î3ë7ó$ë¤ácä�á�÷

� �ôÑCÕcÙ�Ç1ÑCÊ	� É�È�


ø�õ1ä¬ý ����ö�ï9è1äTê)ç^á�æ+ä�åcü�áBç^ö�ã1êFä�ë¤à1è�ç^îBá�ä�ÿ9ã1ê¼ë7à$ë¤îcï+åcü�ã-ï7ùIä�å�ù�ë7á�ã1åBä�æ9çFï:â1áBê^ü�à1ï:îBä�è
ó9ü��/ï:à1ï+à1ä�à �+ï ��
 � �cñ9ù�õ1ï�ù�åcï+îcä¬îBõ$ë7î H&.yõ9ü9ácçFé�ç¼ë7à1áIûZï:â1à1è�ácâ1é3õ?äTÿSãÂêmë¤à$ë7îBçFï:à1á � â1ácçFà1ð
é�ï+à1è1çFîcçFï+à$ë7ê9ã1åBï:ó$ë¤ó1çFê^çFîBç^äTá��òë¤á�à$ë7îBâ1åhë¤êòë¤à1è�ácçFö�ç^ê¼ë¤åCîcïNîcõ1ä�çFå�éTêmë¤ácáBçXì-éKë7îBç^ï+àC÷+ø�õ1ä�ü�ë7êFácï
áBâ1ö�ö�ä�è�â1ã�ä�æ9çFè1ä�à1é�ä"û£ï:å J:ë7ð9ë7çFà1áBî»ë�è1ç¼ë7ð+à1ï:áBç^á�÷ J



G»H�JLHKWLs3J �-acHTOQP � GIH�JLH r ]
]�® wy{:n ¿ w¥{:n ¿ ©¼aLY+[Xs3W e¤t�w
JLs3WLJ WLshJ H�JLJZa sBaLac]�a sBaLac]�a sBaLac]Ta
WZOX\3s WZOX\3s gh]TP:J �

P9]K�
\h]7] z q � qhp © wyV q3p:q p � q � ·¤n p7¿�� p nQ· q ·7n ¿K¿��Ip n ·T{ o n z q���q n {@C
shg¯jS]7g3HTacU7OX]�R�acH�� q�q C � qhp © wyV q | q � � q |f·¤n � o�� q n o z |7·7n zK| �
q n o¤q | C+n C ¿�� |+n q �
[X�7��d+jS]�R�acHTd:j:� q |�| � qhp © wyV q { C | � q�¿ o |+n { o�� q n pf¿ o�o nQ· q��Ip n z�z q �+n q3p���o n z@C
OQaLOXW q | ¿ � qhp © wyV q�¿�p { � p ¿ n oTp�� p n {Kz {:n ¿ | �Ip n ¿Tp ·7n |K| ��q n C ¿
jSsBdSH�JZOXJZOXW q { p � qhp © wyV q�¿K¿ � � q | o�p n · ¿�� q n p C o¤q n q { �
q n p · q�¿ n {�� ��o n C�{
R�[XH�WLW o q {7· � qhp © wyV q �K| z � p o�p n C o�� p n z�� q z:n { o��Ip n z ¿ q z+n �7· ��o n p�p
vyOQPSs q � p � qhp © wyV q ·:C q | � p ·¤n p7o�� p n � q �:n { q��Ip n ¿ C q n q { �ôp n ·��
H�Y9JL] q C�{ � qhp © wyV oTpf¿ q�¿ � qhp q C+n z�� � q n p | o�o n z ¿��
q n p�p oK¿ n | q�� |+n ��z
WL]�P9H�a q C7· � qhp © wyV oTp C � p � p o ·¤n { o�� p n z o o ·7n o C �
q n p�p oK¿ n {@C ��o n {��
R�[XH�WLW q z�| � qhp © wyV o¤q { z � p |K|+n q · � p n zK{ |�{:n p � �Ip n z�� o z+n C�z ��o n o z
[XshU o { oTp�p � | p�p�p | oTpKp p � o { |K{+n |�| � p n Cf· | ¿ n {K| �Ip n C7· | ¿ n z p��Ãp n C@C
H�Y9U7OX]T[X]KR�� oTp | � qhp © wyV o�o � p � �Kz oKo n | ¿�� p n CK{ o |:n � C �Ip n C�� o7q n o C ��o n o |
ª:acs3HKWLJ ¡¼¶ò¦ o�¿ · � qhp © wyV o C�� p � z o �+n q�¿�� p nQ·�| o z:n o z �Ip n ·�· o �+n ¿ z ��o n o {
gc[Xs3u�s o ·T| � qhp © wyV | p | � � · o {+n p7o�� p nQ·0� oTp n o · �Ip n C q q ·¤n q�o���o n | o
WL]�[XHTa o z q � qhp © wyV | o | | � z o z+n {�{ � p n �Kz o ·7n � q��Ip n ·�� o C+n {@C �Ïq n ¿¤q
v¸HTuKsB®¼]�ac�
© o¤q | p�p � {f· p�p ¿�p�pKp o¤q � p o z+n ·T{ � p n �f· o C:n ¿ · �Ip n ��� o7q n {�| �Ãp n � p
d:aLOX�/H�ac��©ZJZYS�/]�a | p7¿ � qhp © wyV |�|Kz p � q · ¿ ·¤n z�z � p n C p ¿ z:n ¿ � �Ip n C�| ¿7q n | ¿���o n C�{
[QOXuKsBaL©£U¤OXWL]�acU+sca | q3p � qhp © wyV |�{ ¿ � � p |K{+n �7· � p nQ·K· |�|:n { ¿��Ip n C p {K|+n ·1C ��o n | ¿
OX]�P9]KWZd+jSsBacs | q � � qhp © wyV | ¿7q |�{ � p qhp n ·Tz � p n ¿ · q3p n oKo��Ip n ¿�¿ qhp n o C �Ïq n {�|
jS]TacWLsc©Zgh]T[QOXg |�| q � qhp © wyV |�� C · � q�¿ q {+n ·�� � p n ¿ · q ·7n p · �Ip n ��| o�p n q { ��o n ¿�¿
ghHTacW | ¿ | � qhp © wyV |�z o · � q o n { p�� p n o · q n z q��Ip n o | o n p { �ôp n ��|
uK]�JLs |�z o � qhp © wyV {�| ¿ p � q � {+n z7· � p n | q {:n { o��Ip n | q z:n ��� �ôp n �@C
WL]���ª1shHTP?¡¼¶)¦ � q�¿ � qhp © wyV �@CK| p � | ¿ C+n oTp�� p n |Kz C:n p · �Ip n |�{ �:n ¿ z �ôp n C ¿
gcac³ � o¤q � qhp © wyV ��z p � � z q {+n ¿�¿�� p n |f· q�¿ n { q��Ip n { q q�o n z p��Ãp n ·Tz
ª:acs3HKWLJ � o z � qhp © wyV ��zKz q3p � p ¿ n o�¿�� p n o { {:nQ· q��Ip n o�¿ |:n pKp��ôp n ¿Tp
d:OX�/H ��z q � qhp © wyV ·�� C C � p oK¿ n | q�� p n ¿7q o�¿ n ¿ { �Ip n ¿�o o {+n q3p��Ïq n · ¿
uKsBj:OXgB[Xs ·�� q � qhp © wyV C�{�� q C � p o ·¤n o�o�� p n {f· o ·7n q�¿��Ip n {�� | C+n C@C �Ïq n ¿�¿
H�P+PSs3H�[ � ½ C p C � qhp © wyV C�z C � � | o q n { q�� p n q�o q n {f· �Ip n q | q n { ¿��ôp n {�{
RKsBac�/H�P z p�p � qhp © wyV qhp�pKp · � q | o C+n z�� � p n { o o z:n p C �Ip n {7· oK¿ n z p��Ïq n C p
G r x o�p�p�p � qKq C�� | q C�� p � q C p ·¤n |�{ � p nQ·0� �:n z q��Ip n ·T{ �:n ��� �ôp n · o
WLshR��/sBP:J oTp ·�z � q3p © wyV o | qhp q z � p |+n | p�� p n qKq |:n z C �Ip n q | �:n C C �ôp n ¿�o
gLjSs3WLW o7q | p � qhp ��� | q z�� p � |�� p n {7· � p n o7q q n q | �Ip n | o q�o n C ¿��Ïq n p |
j:��d­]�JZj:��ac]TOXU o C�{f· � q3p © wyV | q �K| · � q C p n ·T| � p n pf¿ p nQ·K· �Ip n p � q n { o��ôp n o z
WLHKJZOX�/H�RKs {K{�| ¿ � o�p�p�p �K{�| ¿ |�� � p q {+n ¿�¿�� p nQ·�z q {:n C p��Ip n ·Tz q C+n oTp��Ãp n C��
��YSWZj+ac]7]K� ¿ { q � � o · p C C q�o { p � oKo p n p�p�� p n pKp p n o � �Ip n q3p p nQ·:C �ôp n q ·
[XshJLJLsBa q�¿Tp�pKp � ¿Tp�pKp oTpKp�pKp q � � p q�o n |�� � p n {f· q |:n {K{ �Ip n {@C oK¿ n p7o��Ãp n � q
HKU¤Y:[XJ | o�¿ � q � q � o C q {@C C�{ o � � C q {+n p | � p n o · q�¿ n C o��Ip n o z q�¿ n C o��Ãp n o z

���S�
�4� � �òw�j9H�acH�g3JLscaLOXWLJZOXg3W�]T®¸U+HKJLH�WLs3JLW»HTPSU�H¬g3]K�
dSHTaLOXWL]TPº]T®¥wy{+n ¿ k­w¥{:n ¿ ©¼aLY+[Xs3W3k1H�P9U�e7t�wIn
�yj9s�U:H�JLH�WLshJLW�HTacs/WL]�acJLs3U�ª:��JZacHTOQP:OQP9R�WLshJIWZOX\3s�n q3p © w¥VôOQPSU¤OXghH�JLs3W q3p © ®m]T[XU�gBac]�WLWZ©£u�HT[QOXU:H�JZOX]�P)n
�yj9s)P7YS� ª1scacW)HT®¼JLsBaòJZj9sCsBaLac]�a)OQP9U7OXg3H�JLs�JZjSs�WLJLH�P9U:HTacU�U:s3u�OXH�JZOX]�P�]�®9JZjSsC�/s3HTP�scaLac]Ta�n��yj9s¸e7t�w
�/]7U:sB[¸U¤OXWLgBacshJZOX\3s3W
YSWZOQP9R�scP:JZac]Td:��k$s3WLJZOX�/HKJLs3WId+ac]�ª9H�ª+OQ[QO^JZOXs3W/YSWZOQP9R�¶$HTd:[XH�g3sB©���k-H�P9U�OXR�P9]�acs3W
Y:P+µ7PS]�v¥Pºu�HT[QYSs3WIU7Y:aLOQP9R«gB[XH�WLWZOQ Sg3H�JZOX]�P-n



ý9ï+ö�ä�æ:ä�åBácçFï:à1á�ï7û�îBõ1äºý����/ñyö�ï:ácî/à1ï+îhë¤ó1êFüiîBõ1ä�æ+ä�åcáBç^ï+à&è1äTácé�åBç^ó-ä�èôó9ü �IäTácîcàÂç��
� � �cñ:õ-ë�æ:ä/â1ácäTè@ë¤àºë¤ê^îBä�åcà-ë7îcçFæ+ä�û£ï+åcö�â1ê¼ë7îBçFï:à�îcõ$ë¤î»çFáIöºë7îBõ1ä�ö�ë7îcçFéKë¤êFê^ü/ä��9â1çFæ:ë¤ê^äTàSî�ñ:óÂâ1î
åBä��9â1çFåcä�á�äTácîcçFö�ë7îcçFà1ð =>��� 0 � �×çFà1ácîBäKë7è�ï¤û = �4� 0 � ��÷ �Iï:ö�ã$ë7åBçFácï:àÂáB�¼à1ï+î�åcä�ã-ï:åBîcä�è�õÂä�åcä%�
áBõ1ï7ù»äTèºçFà1áBçFð:à1çíì$éKë¤à9î»è1ç��)ä�åcäTà1é�ä�á/çFàºë¤é�é�â1å3ë7é�ü�ó-ä�îLù»äTä�àiîBõ1ä/îLù»ï�ö�ä�îcõÂïSèÂáK÷

�?ë¤àSü åBä�ácäKë¤åcé3õ1ä�åBá õ$ë�æ:ä�à1ï+îcä�èÝîcõ1ä�ð:ï9ï9èÝã$ä�å¯û£ï:åBöºë¤à1é�ä�ï7û°ý ���/ñ�çFà1é�êFâ1èÂç^àÂð
�Iê¼ë7å��°ë¤à1è 	
çFó1êFä�îcî � T �¯ñ �/ï:à1ï+à1ä�à �+ï ��
 � �¯ñ �Cë7àÂð:êFä�ü&ë7àÂè&ý1ë7ð+ä ��
 D �cñyë7à1è C�ï+ö�çFà1ð+ï:á
ë¤à1è .yë��E�Kë7àÂç ��F �c÷ .yåcï+ã$ï+ácä�è=ä�ÿ9îBä�à1ácçFï+à1á«ð+ä�à1ä�å3ë7êFêFü?åcäTácâ1êFîcäTè=ç^à4êFçFîcîcêFä�çFö�ã1åBï7æ:ä�ö�ä�à9îcá
��
�@ ñ 
�B ñ 
P
 �¯ñ1ë¤êFîcõ1ï+â1ð:õ�ácï:ö�ä�åBä�é�ä�à9î/ã1åcï+ã$ï+áhë¤ê^á�áBä�ä�öÝã1åcï+ö�çFácçFà1ð � D9ñ 
 � �c÷

� Ò±Ë
Ó Ó ÙyÈ9Ú

�=ä�ácîcâÂè1çFä�èôè1ç��òä�åBä�à9î�ï:ã1îBçFï:à1áNû£ï:å�õ$ë¤à1è1êFçFà1ð?â1à �9à1ï7ù�àÂáKñyä�áBîcçFöºë¤îcçFà1ð?ã1åBï:ó$ë¤ó1çFêFç^îBçFä�áKñ
ë¤à1è èÂç^áBé�åcäTîcç���çFà1ð$÷
ø�õ1åBï:â1ð+õ ë¨ê¼ë7åBð:ä=ácé�ë7êFä=é�ï:ö�ã$ë7åBçFácï:àÃï7û ���¨è$ë7î3ë7áBä�îcá�ñ�ùIä=ù»äTåcä
ë¤ó1êFä�îcï¬ã1çFà1ã-ï:çFà9î�çFà9îcä�åBä�ácîBçFà1ð«è-ë7îhë¤ácä�îBá»ù�õÂä�åcä/ä�åBåcï:å�èÂçI�)ä�åBä�à1é�ä�á�ùIä�åBä�áBçFð:à1çíì$éKë¤à9î»ë7à1è
ä�ÿ9ã1ê¼ë¤ç^àÂä�è&ö�ë7à9ü?ï7û�îBõ1ä�åcäKë¤ácï+à1á�û£ï:å�è1ç��)ä�åcä�à9î�ä�åBåcï+å�åcä�áBâ1êFîcáK÷ �=ä�ã1åcï+ã$ï+ácä�è�ë`à1ä�ù
ö�ä�îcõ1ï9è û£ï:å�ä�áBîcçFöºë¤îcçFà1ð4ã1åcï+ó$ë7óÂç^êFçFîcçFä�á�ñ �Cë¤ã1ê¼ë7é�ä3þ � ñbîcõ$ë¤î�ï+â1îcã-ä�åLûZï:åcö�ä�èôîcõ1ä`ï:îcõÂä�å
ö�ä�îcõ1ï9è1áIï:à�îBõ1ä/è$ë7î3ë7ácäTîcá�ùIä/îcä�áBîcä�è4ï:à�÷


�áBçFà1ð�îBõ1ä«óÂçmë¤áLþLæ:ë7åBçmë¤à1é�ä¬èÂä�é�ï:ö�ã$ï+ácçFîcçFï+àCñ9ù»ä�ácõÂï7ù»ä�è`îcõ$ë¤î�ù�õ1çFêFä¬îcõÂä§ý ��� ã-ä�å¯þ
û£ï+åcö�á$ùIä�êFê:ï+à�áBöºë¤ê^ê7è-ë7îhë¤ácä�îBáKñ�çFî)ù�çFê^ê7àÂï:îCð+ä�à1ä�å3ë7êFêFü�áBéKë7êFä�æ+ä�åcü/ùIä�êFê:îcï
ê¼ë7åcð+ä�åCè-ë7îhë¤ácä�îBá
ó-ä�éKë¤â1ácäIï7û$çFîBá)ácîcåBï:à1ð/ó1ç¼ë¤á)é�ï:ö�ã$ï+à1ä�à9îK÷ �=ä¸éTï:ö�ã-ë7åcäTè¬îcõ1äIý ��� ù�çFîcõ � T ÷ F ë7àÂè � T ÷ F þ
åBâ1êFä�á�ë7à1è�áBõ1ï7ù»äTèºîBõ$ë7îIçFî�çFá±ë¤é�é�â1å3ë7îcä�ë7à1è�ï:âÂîcã-ä�åLû£ï+åcö�á»ó-ï:îBõºçFà1èÂâ1é�ä�åBá�ï:à�öºë¤àSü�ï7û
îBõ1ä/ácöºë¤êFê^äTå�è$ë7î3ë7áBä�îcá û£åcï+ö îcõ1ä 
 �IßIåcä�ã-ï:áBç^îBï:åBüS÷

� ��"�1 < � 6/( >�@?.0(+1�3 � �=äôù»ï+â1êFè¢êFç��:äôîcï îBõ$ë7à � .�ä�è1åBï C
ï:ö�çFà1ð:ï+áKñ��+ç^ö �/ä�êFêFüSñ
��äTõ1åhë¤à&ý1ë7õ$ë¤ö�çyë7à1è��:ï9ä�êIøyä�ácêFä�å/ûZï:å/îcõ1äTç^åNä�ÿ9é�ä�êFêFä�à9î¬é�ï:ö�ö�ä�à9îBá�ë7àÂèiáBâ1ð:ð+ä�ácîBç^ï+à1áK÷
�=ä�ù»ï+â1êFè?êFç��:ä¬îBï?îcõ$ë¤à ���yåBçFé ��ë7â1äTå§ë¤à1è �Iê¼ë�ü �/â1à ��û£ï+å/îcõ1ä�çFå¬ùIï:å��?ï:à �
	�� 
 

��
ET �c÷9ø�õ1ä/ä�ÿ9ã-ä�åcçFö�ä�à9îcá�è1ä�áBé�åcçFó-ä�è4õ1ä�åcäNù»ä�åBä«ë7êFê-è1ï:àÂä�âÂácçFà1ð �
	�� 
 
 ÷

�ôÑ��KÑ�È1ÑCÆ
Ì)ÑCÛ

q nI¶$s3]
tCacsBOX�/HTP$n
	IsBY:aLOXWLJZOXg3W�]T®1OQPSWLJLHTª:OQ[QOFJ£�NOQP«�/]7U:sB[1WLsB[Xshg3JZOX]TP$n��)s3gLj+P:OXg3HT[���sBd1]�acJ�e7JLH�JZOXWZ©
JZOXg3W»GIsBdSHTacJL��sBP:J3k1½bP:OXu�sBacWZOXJ£��]T®×w¥H�[QOQ®¼]TaLP:OXH�HKJ�tysBaLµ7sc[Xs3��k q zKz�{:n

o nI¶$s3]�tCacsBOX�/HTP$n?t�OXHKW3k�u�H�aLOXHTPSg3s�kCHTPSU4H�acgBOQP9R�gB[XHKWLWZOQ 9sBacW3ni�)s3gLj+P:OXg3H�[bacscd1]TacJ3k¸e7JLH�JZOXWLJZOXg3W
G»sBd9H�acJL�/sBP:J3k1½�P+OXuKsBacWZOXJZ��]�®¸w¥H�[QOQ®¼]TaLP:OXH+k$tysBaLµfsB[Xs3��k q zKz��+n¸xIu�HTOQ[XH�ª+[Xs�H�J�

j:JLJZd�
 ��� v�v�v�n WLJLHKJ3n tyscaLµ7sB[Xs3�Kn ÁCGI½ � YSWLsBacW � ª:acsBOX�/H�P � n

|:nIty]��LH�P=wys3WLJZP:OQµ1n«Á�WLJZOX�/HKJZOQP9R�d:ac]TªSHTª:OQ[QOFJZOXs3W�
Cx gBaLYSgBOXHT[�JLHKWZµ�OQP@�/H�gLj+OQPSsN[XshHTaLP:OQP9R:n�lmP
¶1Y+OXR�OXH�wyHTaL[QYSg3gBO±xbOXsB[Q[X]:k�s3U¤OXJL]�a�k��!9 �0�)(�()-�34/�5�1 ��7 �'�#( /#3=/#�'������9���% (���/��
��/,7
(�9�(0/#��( ��/
��9)� 3 � �034��&��)/#��(,&4&'3A5�(0/#��(3k3d9HKR�s3W q {f·�� q {�z:k q z�z p n

{:n �)n1w�[XH�aLµ�HTPSU���n r OQª:[Xs3JLJ3n �¥jSs=w r±o OQP9U7Y9ghJZOX]TP�HT[XR�]�aLOXJZj9�«n � ���)�#34/#( "$()��9)/#34/�5�k
|:¡¼{7¦!
 o � q � o C�|+k q z@CKz+n

¿ n �)s3U7ac]�GI]K�
OQPSR�]�W�HTPSU�M�OXg¯jSH�sc[ �)H�\3\hHTP:O¼n�tysh��]TPSU�OQP9U:sBd1scP9U:sBPSg3s"
Cg3]TPSU7OXJZOX]TPSW"®m]Ta�JZjSs
]�d9JZOX�/H�[QOXJZ�=]�®�JZjSs�WZOX�
d+[Xs�ªSHT�Ks3WZOXHTP&gc[XH�WLWZOQ SsBa�n&lmP°¶-]�acsBP9\hH�e7HTOXJLJLH:kys3U7OXJL]Ta�k#� ���)�#34/#(
"$()��9)/#34/�5%$��!9 �0��()()-�34/�5�1 ��7�� �#('&#�#349)� ()(0/#�'�(�)/#��(09�/ ��� 3=��/#��&�� ��/,7,(09 (0/#�)(3k�d9HKR�s3W qhp7¿ � q�q�o n
M�]�acR�HTP*)�H�Y+®m�/HTP:P-k�+TY:[X� q z�z��+n



�+n +�H���s3W�G»]TYSRTjSsBacJZ�Kk%��]TP )�]�j9H�u�O¼k7H�P9U/M�scj+acH�P�e7HTjSH���O¼nye�Y:d1sBacu�OXWLs3U«HTPSU
Y+PSWZY:d1sBacu�OXWLs3U
U7OXWLgBacs3JZOX\3HKJZOX]TP ]T®�g3]�P:JZOQP7Y9]�Y9W�®¼s3HKJZY+acshW3n lFP=xbac��HTPSU �)aLOXs3U7OXJZOXW�H�P9U&e7JZY9H�acJ �yYSWLWLsB[Q[¼k
s3U7OXJL]TacW3k#� ���)�#34/#( "$()��9�/ 34/�5%$ �!9 �0��()()-�34/�5�1���7 � �#( & � (,& 7,�'� �)/#��(09�/ ��� 3=��/���&��
��/,7,(09 (0/#�)(3k
dSH�R�shW q zK{ � oTp7o n1M�]TacRKHTP*)�HTY:®¼�/H�P+P$k +TY:[X� q z�z ¿ n

·¤n#�yOXg¯jSHTacU�GbYSU:H�HTPSU �)s3JLsBa 	IH�acJ3n��!��� ��(09)/ � &'��1�1
3 � �)����34��/ ��/#-��$�)(�/ ( � / ��&���1
3 1Bnò²`OQ[Xs3��k
q zf·T|:n

C+n»Á�n��-OX³�HTPSU ++n ¶Cn�	I]7U:R�shW3n
G�OXWLgBaLOX�
OQPSH�JL]�ac�`H�P9H�[X�7WZOXW��?P9]�P9d9H�acH��/s�JZaLOXg«U¤OXWLgBaLOX��OQP9H7JZOX]�P 

wy]TPSWZOXWLJLsBPSg3�¹d:ac]Td­sBacJZOXs3W3n��)s3gLj+P:OXg3HT[
��sBd­]TacJ o¤q ©£{�zT© pKp {+k9acscd1]TacJIPS]+n p {+k1½�e7x	�°e¤gLjS]7]T[
]T®Cx»u�OXH�JZOX]�P�M�s3U7OXgBOQPSs�k��bH�P9U:]T[Qd:j
�-OXsB[XUÂk1�)sh³9k��9sBª:aLYSHTac� q z ¿7q n

z+n r OQa��:aLOXs3U+��HTP¬H�P9U/M�]�OXWLs3W¸_I]T[XU:WL\3�
OXU:J3nyt�Y:OQ[XU¤OQPSR/gB[XHKWLWZOQ 9scacW�Y9WZOQPSRIªSHT�Ks3WZOXHTP¬PSs3JZv¸]TaLµ:W3n
lmPi¶$]TacsBPS\3Hºe¤H�OXJLJLH+kCs3U7OXJL]Ta�k � 9��0��()(�-�3=/�5�1���7 �'�#( &#�#3=9���()(�/ � � ������34��/#��&��
��/,7,(09�(�/ ��( ��/
��9���3 �!��3=��&��)/#��(,&4&'3A5�(0/��)(3k3d9HKR�s3W q�¿ ·�� q � ¿ n1M�]�acR�H�P*)�HTY:®¼�/HTP:P$k +TY:[X� q zKz��:n

q3p n�e7JZY9H�acJ�_Is3�/H�P-k¸Á×[QO±t�OXsBPSsBPSWLJL]7g¯µ1k»HTPSU���sBPSs�
s�GI]TY:acWLH�J3n r sBY+acH�[IPSs3JZv¸]TaLµ:W¬HTPSU=JZj9s
ª:OXH�W � u�H�aLOXHTPSg3s¬U¤OQ[Xs3���/H+n���( �C9 ��& �
���2%��C������34��/+kK{ 
 q �7{ C+k q z�z o n

q�q n�lmacu�OQPSR +�]Tj:P«_I]7]7U1n &#�#( � 1
� 3=�6����34��/���7 � 9��������03 &'34��34(,1 $���/ � 1)1
��� ��/ � ��-�(09)/�� ����(*1
34��/
� (0�'�#�0-�1Bn$M�n l¯n � nC�)acs3WLW3k q z�� ¿ n

q�o n�¶-]�Y+OXW"_I]TacU:]TPiHTPSU �yOXg¯jSHTacU�x��b[XWZjSsBP$n�xb[X�/]KWLJ
WZY:acs¬g3]TPSWZOXWLJLsBP:J
PS]TP:d9H�acH��/shJZaLOXg�acsB©
RTacshWLWZOX]TP&®Fac]�� acs3gBY:acWZOXu�s�d9H�acJZOXJZOX]TP:OQP9R=WLgLj9sh�/s3W3n����%��9)/#��&!��7 � ��&'��3��0��9�34����( ��/#��&���1
3 1ck
q�¿ 
 q {7·�� q �K|+k q z@C�{:n

q |:n���]TP )�]�j9H�u�O¼n�e7g3H�[QOQP9R?Y+d&JZjSs�H�g3gcY+acHKg3�4]�®�P9H�OXu�sB©¼ªSHT�Ks3W�gB[XHKWLWZOQ 9sBacW�
»H�U:s3gBOXWZOX]�P+©£JZacs3s
j:��ª:aLOXUÂn»lFP �!9 �0�)(�()-�34/�5�1 ��7��'�#(	�$()�)��/#- �)/ � (09)/#����34��/#�0&��
��/
7,(09 (0/#�)( ��/���/#� � &'()-05�(	��3 1)�
�)����(09��6��/ -�������� � 34/ 34/�5�k7d9HKR�s3W q�q { � q�q z:k q zKz��+n

q {:n���]TP )�]TjSH�u�O¼k�GIHTP"e7]��/�/scaL 9sB[XU1kKHTPSU +�H��/s3W$GI]�Y9R�j9sBacJ£��nCGIHKJLHb��OQP+OQPSRIY9WZOQPSRIM�¶òw�� � 

x �/HKg¯j:OQP9s�[Xs3H�aLP+OQPSR�[QOQª+acH�ac�@OQP w�� �
n�lFP &��0��&A1 � 34�'�*� 9)��3 � �034��& �)/#��(,&4&'3A5�(0/#�)(Bk+dSH�RKs3W
o |K{ � o { ¿ n�l¼Á�ÁCÁ w¥]K�
d:Y9JLsBa§e7]7gBOXs3J£� �)acs3WLW3k q zKz��:n���s3g3scOXu�s3U=JZjSsNª1shWLJ
d9H�d1sBa«H�vyHTacU1n
!#"�"%$'&)(�(%*�*�* �L���S�1�Z�7�T� (%+ �7� ! �S��,K����� ( �-,7� n

q�¿ n���]TP )�]TjSH�u�O$HTPSU�GIH�u�OXU 	�n7²�]�[Qd1sBacJ3n¸t�OXH�W�d:[QYSWbu�H�aLOXHTPSg3s�U+shg3]��
d­]�WZOXJZOX]TP�®¼]�a�\3sBac]�©Z]�P9s
[X]�WLW¬®FY:P9g3JZOX]�P9W3n lmPi¶-]�acsBP9\hH4e7HTOXJLJLH:kys3U7OXJL]Ta�k#� ���)�#34/#( "$()��9�/#3=/�5%$ � 9��0��()(�-�3=/�5�1 ��7 � �#(
&#�#349)��(�(0/#�'�(�)/ � (09)/#����34��/#�0&��
��/
7,(09 (0/#�)(�nKM�]TacRKHTP*)�H�Y+®¼��HTP:P-k +TY+[X� q z�z��+n¸xIu�HTOQ[XH�ª+[Xs/HKJ
!#"�"%$'&)(�( �:�T~:� " �h�7�-�L� " �T��.:�����C�L���%/ ( /S�K���7� ( �7�T�7�f��� n

q �:n�l RK]Ta#)�]TPS]TPSsBP:µ7]:n�e7s3�
OQ©¼P9H�OXu�s
ªSH���s3WZOXH�P�gB[XH�WLWZOQ SsBacW3n»lFP �!9 �0�)(�()-�34/�5�1 ��78�'�#( 1,310��'�(����9����
% (���/32 ��9�4�34/�5��$(,1)1,34��/ ��/ "$()��9)/#34/�5�k�d9HKR�s3W oTp ��� o7q z+k q z�z q n

q ·7n�l RK]Ta )�]TPS]TPSsBP:µ7]+n@lmPSU¤YSg3JZOXuKs�HTPSU�ª9H��Ks3WZOXHTPi[Xs3HTaLP:OQP9R�OQP4��s3U¤OXghHT[»U¤OXHKRTPS]�WZOXW3n�� %�%$&'34(�-
��9���3 �!��3=��&��)/#��(,&4&'3A5�(0/��)(3kK· 
 | q ·��7|K|7·¤k q z�zK|+n

q C:n��)H�J«¶-H�P9R�[Xs3��n lmPSU¤YSg3JZOX]TP ]T®�acs3gBY:acWZOXu�s�ª9H���shWZOXHTP gB[XH�WLWZOQ SsBacW3n¢lFP � 9����)()(�-�34/ 5 1 ��7 � �#(
����9���%#()��/ � ��/,7,(09 (0/#�)( ��/ � �����#3=/#( "$()��9�/#3=/�5�k�d9HKR�s3W q�¿ | � q �K{+k1xbd:aLOQ[ q zKz�|:n

q z:n��)H�J)¶$HTPSRT[Xs3��H�P9U"e¤JLsBd:jSHTP:OXsIe7H�RKs�nCe7g3HT[QOQPSR�JL]bU:]���HTOQPSW�vyOXJZj��/HTP:�IOQaLacsB[XshuTH�P:J×®ms3H�JZY:acs3W3n
lmP��¥YSWLWLsB[»_bacscOQP9sBa�kòs3U¤OXJL]�a�k��
��� %���������34��/#��&$"$()��9)/#34/�5 & �#(���9�� ��/#- ����� ��9���& "$()��9�/ 34/�5
�5�01,��(0� 1cn7M�l¼� �)acs3WLW3k9JL]�HTd:d1s3H�a�n

oTp n�w�j+aLOXWLJL]�d+jSsBa ++n9M�sBac\�H�P9U �)HKJZaLOXg¯µ«M�n9M�Y:aLd:j:��ny½±wbl)acsBd1]�WZOXJL]�ac��]�®C�/H�gLj+OQPSs
[Xs3H�aLP+OQPSR
U:H�JLHTªSH�WLshW3n
!#"�"%$'&)(�(%*�*�* �3���K�)�6/S�9�S�L�T�%/ (-7 �8,K�7�T��� (:9#;=< � $ �7�9� " �T�7�C� !#" �8, k q zKz��:n

o¤q n ++n ��]�WLW >bY:OQP:[XHTP$n ��?$>�@%$��!9 �)5�9 ����1 7,��9�� ���)�#34/ ( "$(���9)/#34/ 5fnCM�]�acR�HTP*)�H�Y+®m�/HTP:P-k$e7HTP
M�H�JLsh]+k1wyH�[QOQ®¼]TaLP:OXH+k q zKz�|+n

o�o n�M�]TP:OQPSU+sBabefOQPSRTj¬H�P9U�_bacs3RK]Tac��M�n0�)ac]�u�HTP$n)x?g3]��
dSHTaLOXWL]�P«]T®:OQP9U7Y9ghJZOX]TP�H�[XR�]�aLOXJZj9�/W)®¼]�a
WLsB[Xs3ghJZOXu�s¬HTPSU¹PS]TP:©£WLsB[Xs3g3JZOXuKsNªSH���s3WZOXH�P?gB[XH�WLWZOQ SsBacW3n"lmP � ���)�#34/ ( "$()��9)/#34/�5%$��!9 �0��()()-�34/�5�1
��7��'�#( & � (*& 7
� � �)/#��(09)/#����34��/#��& �
��/,7
(�9�(0/#��(3k�d9HKR�s3W»{�zf·�� ¿�p7¿ k�+TY+[X� q z�z ¿ n

�yj+OXW»HTacJZOXgB[Xs�vyHKW¥d:ac]7g3s3WLWLshU¹YSWZOQP9R¬JZjSs�¶1A3� Á#B ��H�gBac]
dSH�gLµKH�RKs
vyOXJZj�¶-¶ r w�e/WLJZ��[Xs


