
���������
	����������� ���������������� � ���
�!�"	$#&%�'(%)	 ��%
* �
���+,�.-0/1���,�2#435����!����6�7��8:9;�<8�=��?>@��%.��������<8A���)�0B

CEDGFIHGJ�K�FMLONP LRQRS�T�DVURWXL7FIYZD1[�L7FMT
LG\]L^Q_L P^` W�Y]HGaRJ \0b"U^bc\ZD P^d D
e�fMg_h
ikjlh m<fIn7jpo�qEfcr,o m<g_sEjlh
tMuIvown

xyh
tMs_z{jlhwq�qEf�|}nE~�o
ipm�vh
jpu�t+h
�.nEu���fIip�ku�q_h q�qEf��Vh<r,o ips��nyh
r�h m<g_sE�AqEf��0z��7u}�nyh��l�
n
���
������� �Vh<r,o ips��nyh

� g_h u�n
�+���7�
�G�V���G� �G�w�w���O���������E w��¡�¢w£G�O¤}¥7¦O¤¨§�£G�V¤ª©7 

«"¬®M¯M°�±y² ¯w³�´ fµgGipfM�kfMn�jOh,ipfI¶yfMt·jpu�o n)own�jp¸_f0fM��o z�sEjpu�own�o
~Gjp¸Ef,qGu{¹RfIipfMn�j^m<fIjp¸ �
o7qG�A~]o iºtMo n_�»jkips_t·jpu�nE¼�m<u�n_u�m"h z^qGfIjpfIipm<u�n_u��»jpu�t�h t·½EtIz�u�t�¾_n_u{jpf � �»jlh
jpf)h
sEjpowm"h�jlh
~Zipowm�h�¾_n_u{jpf¿�kf·j�o ~0À,o ilqE�MÁ ´ f¿o sEjpz�u�n_f)jp¸_f)m<ow�»j.u�m<gÂo ikjlh n�jÃm<fIjp¸_o7qG�IÄÂu�n �
tMz�s_qEu�n_¼(jp¸_f�jkilh qEu{jpu�ownyh
zÃo n_fM�1Å�ÀA¸Eu�t·¸�tMownE�ku��»j"o
~�jp¸_f�tMowm¿Æ_u�nyh�jpu�ownÇo
~.j}À�o
gE¸yh �kfI�MÈ�u�n_�kfIikjpu�o n�o ~�À,o ilqE�ch
nyq5m<u�nEu�m<u�É+h�jpu�own�o
~�jp¸_f<g_h
ikjpu�h zÊh sGjpowm"h
jpo nÂË
h
nyq1jp¸_f�u�n_t·ipfMm<fMn�jlh z0h
z�¼ o ipu{jp¸_m<�<Å�ÀA¸Eu�t·¸5hwqEq(nEfIÀÌÀ�o
ilqE��ownEf�Æ�½1ownEf<h n_q
m<u�n_u�m<u�ÉMf�jp¸Ef�ipfM�ks_z{jpu�n_¼)h
sEjpowm"h�jpown�o n � jp¸_f � ¶E½�Ä
ÆÂfMu�n_¼�m�sEt·¸c~Íh
�»jpfIi�h
nyq�¸_h�� �
u�n_¼X�ku�¼wnEu{¾yt+h
n7jpz{½Çz�o+À,fIi�m<fMm<o
ik½Xipf+Î�s_u{ipfMm<fMn�jp�lË·Á ´ f(h n_h z{½GÉMf1jp¸_fMu{i�m"h u�n
~]f+h
jpsGipfM��u�nÏo ilqGfIi�jpoXgGipo
�7u�qEf��ko m<f(u�m<gGipo
�wfMm<fMn�jp��~�o
i�u�n_tIipfIm<fMn�jlh z.tIown �
�»jkipsEtIjpu�own_�MÄ_h n_q�h�¼ fMn_f·ilh zVh
iptl¸_u{jpfMtIjpsGipf�jp¸yh
jAu��An_fIf+qEf+q"jpo�u�m<g_z�fMm<fIn7j,z�h
ip¼wf
qGu�t·jpu�o nyh�ipu�fI�Ãu�n�n_h
jpsEilh
zVz�h
n_¼ws_h ¼ fcgGipo�tMfM�k�ku�n_¼1ÅÍÐ.�OÑÊË�h gEg_z�u�t+h
jpu�ownE�MÁ

Ò Ó_ÔºÕÂÖR×�Ø¿ÙcÚOÕRÛp×ºÔ

WXL PyÜ L7ÝRÝR\]Y�T
L�ÞIYZD P^d DGßºàcáµâ�Q d aVTMãXL d ÞML7HEHGY P H1DGF¿Ý^L7F d Y P H�L1HEYZäEJ P�d J P Þ·J P T�JEQOT L P�å J
Þ·DyD1T�DGæ�ÝR\]J�ç5Y�ß�èÃJ ` Y]FIJ T+ÞI\ Ü5` J LG\®è�Y�ÞIã5ÞIãRJ d Þ·FIJ L7æéDGß,Y P ÝRaRÞcTMã^L7FMLGT�Þ·J
F d ßêDGFIæ�Y P H�Þ·ã^J
d J P ÞIJ P T
JGU�ë d a^LG\Z\ Ü Q�LXÝRFIJ
äyY]DGa d�d Þ·J
Ý$D7ßcÝ^F·DÂT�J d·d Y P HìTMã^L P HGJ d Þ·ã^D d JíTMã^LGFILET+ÞIJ
F d Y P ÞID
L d ÞIF·JwL7æ4DGß�ãRYZHEãRJ
F�\ZJ äGJ
\ºY�ÞIJ
æ d(î T
L7\]\]J `ðïkñ òEó�ô^õ L P^` Þ·ãVL�Þ"Þ Ü ÝRY�T
LG\Z\ Ü LGF·J�Þ·ã^J�èÃDEF `^d
Y P Þ·ãRJ d J P Þ·J P T�J�ö+QAL P^` D å ÞILGY PVd ÞIãRJXT
L P^` Y ` L�ÞIJ(ÞML7H d ßêDEF�Þ·ãRJ d Jíè.DGF `Rd FILGÝRY ` \ Ü L P^`T�DGæ�ßêDEFlÞML å \ Ü UR÷�ãRY d ÝRFIJ
äyY]DGa d�d Þ·J Ý5Y d T
LG\Z\]J ` \]J�çÂY]T L7\0L P L7\ ÜÂd Y d DGF õ
øMù�ô^ôVúÍô_û U

÷�ãRJ(a d JíD7ß�ü P YZÞ·J
ý d ÞIL7Þ·J�L7aÂÞIDGæ1L�ÞML�ÞIDìY]æ�Ý^\ZJ æ�J P Þ�J
þ�T�Y]J P Þ d T
L PRP J
F d Y d Lìè.J
\]\Zý
J d ÞIL å \ZY d ã^J ` Þ·J TMã P Y]ÿ_aRJ������»UR÷�ãRJ�æ1L7Y P FIJ L d D P^d ßêDGF�T�DEæ�Ý^F·J d·d Y P H�L�äGJ F Ü \�L7FIHGJ ` Y�T+Þ·Y]D7ý
P L7F Ü DGß0èÃDEF `^d Y P ÞID�L"ü P YZÞ·J�ý d ÞIL�ÞIJ¿LGaÂÞ·DEæ�L7Þ·D P L7FIJ�Þ·ã^L7Þ.YZÞ d FIJ
ÝRFIJ d J P ÞIL7Þ·Y]D P D7ß®ÞIãRJ d J
Þ
D7ßºè.DGF `Rd Y d T�DEæ�Ý^LGT�Þ Q�L P^` Þ·ã^L7Þ�\]DyD��yY P H(aRÝ L(è.DGF ` Y P ÞIãRJ ` Y]T�Þ·Y]D P LGF Ü Y d äEJ
F Ü ß¨L d Þ
î ÝRFIDGÝODGF·Þ·Y]D P LG\®Þ·D�Þ·ãRJ�\ZJ P H7ÞIãXD7ß�Þ·ã^J�è.DGF ` ö�� 	
�»U��cßAÝ^LGFlÞIY]T
aR\]LGF)Y P ÞIJ
FIJ d Þ)ßêDGF�àcáÊâ L7FIJ
æ�Y P Y]æ1L7\µLET Ü T�\]Y]T¿ü P Y�ÞIJ�ý d ÞML�Þ·J<LGaÂÞ·DEæ�L7ÞIL^QÂè�ãRY]TMãíFIJ T�DEH P Y�
J¿ü P YZÞ·J d J
Þ d D7ß�è.DGF `Rd U

÷�ãRY d �yY P^` D7ß)L7aÂÞIDGæ1L�ÞMLXT
L PÏå JíT�D P^d ÞIF·aVT+Þ·J ` Y P ä�LGF·Y]DGa d è.L ÜÂd � ���ªU,÷�ãRY d Ý^L7ÝOJ
F
DGaÂÞI\ZY P J d Þ·ãRJ<æ�D d Þ)Y]æ�ÝODGF·ÞIL P Þ�æ�J
Þ·ãRD `Rd L P^` L P LG\ Ü  J d Þ·ãRJ YZFcæ�LGY P ßêJwL�Þ·a^F·J d Y P DGF ` J F
��� ¸_u��"À�o i��ì¸yh
�"ÆÂfMfMn g_h
ikjpu�h z�z{½ �ksEg_gÂo ikjpfMq�Æ�½Xjp¸_f1�0sEipo gÂf+h nÏ�Ãn_u�own$ÅÍs_nyqGfIi�x®�0e����
gEipo��»fMt·j � x�e�� ���}� �����+� r ��� �}��� Ë·Ä^Æ�½�jp¸Ef � g_h n_u��k¸ �.o���f·ipn_m<fMn�j)ÅÍs_n_qEfIiºgGipo!�ªfMtIj � |kr � � �w���
��"w� �
� r �����}�G� Ë·Ä7h n_q¿Æ�½�jp¸_f#��h
z�u�tIuZh
n$�.o���fIipn_m<fIn7j�ÅÍs_nyqGfIi®gGipo!�ªfMtIjÊÑ%�.|}e � ���!&.| �+���
���!' Ë·Á



Þ·D�ÝRFIDGÝOD d J d DGæ�J�Y]æ�ÝRFID�äGJ
æ�J P Þ d ßêDEF�Þ·ãRJ1LG\ZHEDGFIY�ÞIãRæ d DGßÃY P T�FIJ
æ�J P ÞML7\�T�D P^d ÞIF·aVT+Þ·Y]D P U
÷�ãRJcæ�D7ÞIYZä�L7Þ·Y]D P DGßOÞIãRY d è.DGF ��Y d Þ·D å aRYZ\ ` L�HGJ P J
FML7\^LGFITMãRYZÞ·JwT+ÞIaRF·J)Þ·D"ã^L P^` \]J d aRYZÞIL å \ Ü
ÞpèÃD�\�L7FIHGJ � Ý^L P Y d ã ` Y]T�Þ·Y]D P LGF·Y]J d�� Þ·ã^J����	��
���5\ZJ
çyY�T�D P�î���� �GQ ����	cè.DGF `Rd è�Y�ÞIã���� 	VQ ��� �
ÝVD d·d Y å \ZJ�ÞIL7HEHGY P H d ö�L PV` Þ·ãRJ�������� �1\]J�çÂY]T
D P î �����RQ � � �<è.DGF `Rd è�YZÞ·ã ��� �^Q ������ÝOD dId Y å \]J
ÞIL7HEHGY P H d ö"!�U

� J T�Þ·Y]D P#�1` J d T
F·Y å J d DEaRF)HEJ P J FILG\0æ�D ` J
\,D7ß ` Y�T+Þ·Y]D P L7F Ü L P^` L7\]\ZD�è d a d ÞID�a P^` J Flý
d ÞML P^` Þ·ãRJ�FIDG\]J�D7ßÃÞ·ãRJ�ü P Y�ÞIJ�ý d ÞML�Þ·J�L7aRÞ·DGæ1L7ÞIL�ã^J
FIJGU%$ P � J T+ÞwU&�RQ�è.J�HEYZäEJ"Þ·ã^J�ßêDEF·æ1LG\
` J�ü P Y�ÞIYZD P^d L P^` J�çÂÝR\�L7Y P ãRD�è Þ·D�J d ÞIL å \ZY d ã�L¿ÝVJ FlßêJwT+Þ�ã^L d ãRY P H å J
ÞpèÃJ J P ÞIãRJ�èÃDEF `^d L P^`Þ·ãRJ YZF¿ÝVD d YZÞ·Y]D P^d Y P Þ·ã^J ` Y�T+Þ·Y]D P L7F Ü Q d YZæ�ÝR\ Üíå_Ü L dId Y]H P Y P H1L(' ó
ú�û*)Âï Þ·D1JwLGTMã d ÞIL�ÞIJ � � �ªU
� J T�Þ·Y]D P 	�F·JwT
L7\]\ d L5æ�Y P Y]æ�Y� L7Þ·Y]D P L7\]HGDEF·YZÞ·ã^æ&D�è�Y P H5ÞID,+�J
äya  � � �»Q0è�ãRY�TMã Y d<å L d J `
D P L P D7ÞIãRJ
F¿ÝRFIDGÝOJ
F·Þ Ü DGßAÞ·ã^J d ÞIL7Þ·J d�� Þ·ãRJ )Ró
ú�û-)yï U � J T�Þ·Y]D P ��F·JwT
LG\Z\ d ÞIãRJ�Y P T
F·J æ�J P ÞILG\T�D PVd ÞIF·a^T�Þ·Y]D PíåyÜ/. LET�Y]a � � � �»QÂè�ãRY�TMã5ÝOJ
F·ßêDGFIæ d Y P^d J
F·Þ·Y]D PVd L P^` æ�Y P Y]æ�Y�wL�Þ·Y]D PVd L�Þ�Þ·ã^J
d LGæ�J5Þ·Y]æ�JGQ åyÜ d Þ·DGFIY P HìY P L10 ó»ûGú�õMïkó 0�Þ·ãRJ d ÞIL�ÞIJ d Þ·ãVL�Þ1è�YZ\]\)T�D P ßêDGFIæ Þ·ãRJíü P L7\)L7aRý
Þ·DGæ1L7Þ·D P U2$ P � JwT+ÞwU�RQyèÃJ<T
DGæ å Y P J�' ó
ú�û*)Âï¨õ L PV`()^ó�ú�û-)yï}õ Þ·D�YZæ�ÝRFID�äGJcÞ·ãRJ"LET
T
J dId J d ÞIDÞ·ãRJ�0 ó»ûGú�õMïkó 0+QRL P^` T�DGæ�Ý^LGF·J¿DGaRF�Y]æ�ÝR\ZJ æ�J P ÞIL7Þ·Y]D P è�Y�ÞIã(ÞIãRJ�ÝRF·J äyYZDEa d D P J d U � J T�Þ·Y]D P �
ÝRF·J d J P Þ d Þ·ã^J"T�D P T�\]a d Y]D P L�ßÍÞIJ
FcL P L7\ ÜÂd Y P H�Þ·ãRJ ` L7ÞIL�D å ÞIL7Y P J ` U

3 4�×6587�9�ÚOÕ1: ×�Ø<;	=·ÛlÔ?> ×A@B9DC Û·ÚOÕÂÛl×ºÔ<9�Ö2E

WXL PyÜ è.DGF `Rd Y P L ` Y�T+ÞIYZD P L7F Ü L7FIJ�æ�L P a^L7\]\ Ü Y P^d J
F·Þ·J `�åyÜ \ZY P HEaRY d Þ d ÞID5J
çÂã^L7a d Þ·Y]äGJ \ Ü
T�D�äGJ F®Þ·ã^JÃY P ä�LGF·Y�L P Þ��EJ
F P J
\ED7ß^L�\�L P HGa^LGHGJ î L7F·Þ·Y�T�\]J d Q
ÝRFIJ
ÝOD d Y�ÞIYZD P^d QwT
D PGF a P T+Þ·Y]D PVd Q J�ÞITGU öDGF0ÞIãRJÃÞ·J
FIæ�Y P DG\]DGH Ü D7ß^L d ÝOJ T
Y�üOT�ü^J \ ` U�[.aÂÞ,æ�L PyÜ DGÞ·ãRJ Fµè.DGF `Rd T L P"å J�T
L7ÝRÞ·aRFIJ ` ßêFIDGæ
L PRP DGÞIL7Þ·J ` Þ·J�çyÞ d QOæ1L
�yY P H(ÝOD dId Y å \]J"Þ·D5D å ÞML7Y P L `^` Y�ÞIYZD P L7\ÊY P ßêDGFIæ�L7Þ·Y]D P Q d a^TMãìL d Þ·ã^J
ßêF·JwÿEa^J P T Ü D7ßOÞ·ã^J�èÃDEF ` DGF�ÞIãRJ�ÝRFID å L å Y]\ZYZÞ Ü è�YZÞ·ã1FIJ d ÝVJwT+Þ�Þ·D<JwLGTMã�D7ß�YZÞ d ÝOD dId Y å \]J�ÞILGH d U÷�ãRY d Y P ßêDGFIæ1L�Þ·Y]D P Y d J dId J P ÞIY]LG\ºY P;d DGæ�J5LGÝRÝR\]Y]T L�Þ·Y]D PVd QÊJGU H^U d Þ·DÂTMã^L d ÞIY]T�ÞILGHGHGY P HXL P^`
Ý^L7F d Y P HVU÷�ãRJ
FIJ�ßêDEF·JEQ0DGaRF"ü^F d Þ�äyY]J
è�D7ß)L ` Y�T+ÞIYZD P L7F Ü Y d�d Y]æ�Ý^\ Ü LíÞ·J
ç_Þ�ü^\]JGQµè�YZÞ·ã Þ·ãRJ1ßêDE\�ý
\ZD�è�Y P H�\]Y P J(ßêDGFIæ1L�Þ �	HJI�K2LNMO�PRQ�S-TUTVOXWUKI�YJO�Y%Z�QJZ-MU[ UOb)æ å YZHEaRDGa d è.DGF `Rd a d J�D P J
` Y]\�J
FIJ P Þ<\]Y P J�ßêDGF�JwLGTMãìÝOD dId Y å \]J�ÞIL7HVU_^ÌYZÞ·ã P Dí\]D dId DGßºHGJ P J
FML7\]Y�Þ Ü Q^ÞIãRJ�èÃDEF `^d T
DGaR\ `
å J"LG\ZÝRãVL å J�Þ·Y�T
LG\Z\ Ü DEF ` J F·J ` UÂ÷�ãRJ P QÂY P Þ·ã^J"T
L d J�D7ß,Þ·ãRJa` O2Q�S�bJO \ZJ
çÂY]T
D P QyÞIãRJ<ÝVDEY P Þ)Y Pè�ãRY]TMãíÞIãRJ"L7æ å YZHEaRYZÞ Ü D7ß,Þ·ãRJ<è.DGF `dc�I�Y2K2S LGÝRÝOJ L7F d T�DEaR\ ` ã^L�äEJcÞIãRY d L d ÝVJwT+Þfe �

 w�
����©hg$ w�
����©ji®¤"k*kmlGn-n*o
 w�
����©qp��srÂ Ç w�
����©qi�¤ti-i�kun�vGn*oGw
 w�
����©hxGyG uzG �i; w�
����� �qi®¤ti�k-km{-v*|-{

SRDGF�L"\�L�ÞIJ
F ` Y d T
a d·d Y]D P QEèÃJ d L Ü Þ·ã^L7ÞÃÞIãRJ����	��
����\]J�çÂY�T�D P ã^L d~}������ ���"���
	 ` Y�\OJ Flý
J P Þºè.DGF `Rd QGè�Y�ÞIã�� � ���
	J�s��� �)ÝOD dId Y å \]J�ÞILGHGHGY P H d U7÷�ãRY d \�L d Þ P aRæ å J
FÃY d ÝRFIJ T�Y d J
\ Ü Þ·ã^J
P a^æ å J
F<D7ß.\ZY P J d Y P Þ·ãRJ�ÞIJ�çyÞ<ü^\]JGU0÷�ãRJ�ü^F d Þ�ÞILGHGHEY P HíD7ß c�I�YUKS L7Ý^ÝVJwL7F d Y P Þ·ãRJ1\]Y P J
�~�?�J�*���2� u������"��"�������������t�������������*�1 V���G¡����m¡G�£¢��2�*� ¤f¥u�"�"¦4h
nyq¨§ª©2« �_� u��¬®�U¯
�f���®°±��������� ²A�"���®�³�"´µ�*�����U¶¸·	¹������-ºs�����µ� ¢ª»*»2� ¤��¼��¡½ &�¼��¡�����¦¾����ºÀ¿<�U��ÁA�]��¶m¡G�·Á � fMf
ÂGÃ-Ã z&Ä�Å-Å��w�w�w©�Æ7© �0¤}£G�O¤}¥7¦O¤¨§�£G�V¤ª©7  ~�o
iÃm<o
ipf�u�nE~]o ipm"h
jpu�o n1o ~®ÆÂo
jp¸�gEipo��»fItIjp�MÁ

Ç � ¸_fºjlh ¼w��tIowm<fA~]ipowm jp¸_f �?�J�*���� jlh ¼c�kfIj+Ä�ÀA¸_u�tl¸�¸_h ��h)t+h
ilqGu�nyh zRo
~_ÈjÉ "���" jlh ¼ �MÁ � ¸Ef
m<f+h nEu�n_¼w��~]o i0jp¸_fÊjlh ¼w�AÅêh
nyqc~]o i0jp¸_fÊÀ�o ilq  w�
����© Ë®u��®jp¸_fÊ~�owz�z�o+ÀAu�n_¼EÈ g u��0gGipfMgÂow�ku{jpu�own�ÅÍo nÂË"Ê
p��srÂ  u��O�ks_ÆE�»jlh n�jpu���fwÄ+tIowm<m<own^ÄIm"h
�ktMs_z�u�n_f Ä+�ku�n_¼wsEz�h
i�ÅÍfMn7��fIz�o gÂf�Ë"Ê�h
nyq xGyG mzE �i u����wfIipÆVÄ·¾_ip�»j
o iAjp¸_u{ilq�gÂfIip�kown^Äy�ku�n_¼ s_z�h
i+Ä_gEipfM�kfMn�j+ÄG�ks_Æ
�»sEn_tIjpu���f�Å�jpo�ipfMm"h u�n^ÄEjpo¿ÆÂf��ks_gÂfIik¶_s_owsE�lË·Á



� � ��"� ���GQ å aÂÞ¿ÞIãRJ�è.DGF ` ÞIL��GJ d Þ·ã^J�ÝOD d Y�ÞIYZD Ph� ���� � 	 � Y P Þ·ã^J d J�Þ�D7ß�Þ·ã^J } ` Y�\OJ F·J P Þ
\ZJ
çyY�T�DEHGFML7ÝRã^Y]T L7\]\ Ü DGF ` J F·J ` è.DGF `Rd U

P

Vysps0

Scms

1

2

3

341

150

107

Index_to_Word

325,611

tags

1

2

3

1

2

3

268,249

 = 373

150

107

341

mapping tag set

T

= 354,007L

M + 1 L + 1

probabilities lemmas

325,611

325,614

0.113229

0.00126295

0.0117647 268,214

268,249

268,249

= 291,604M

sobresobrar sobre

sobre

Word_to_Index

����� ³��y³ r,o m<gyh
tIjºm<o7qEfMz�u�n_¼¿o ~µh�qGu�t·jpu�o nyh�ik½

�cß�T
DGaRF d JGQRÞIãRY d Y dcP DGÞ¿L P DGÝOJ
FML�Þ·Y]äGJ<äEJ
F d Y]D P ßêDEF¿L ` Y�T+ÞIYZD P L7F Ü UO÷�ãRJ
FIJ�ßêDEF·JEQRè�ã^L7Þ
Y d YZæ�ÝODGF·ÞIL P Þ P D�èÌY d ÞID�ÝRFID�äyY ` J¿L"T�DEæ�Ý^YZ\]J ` äGJ
F d YZD P ÞID�T
DGæ�Ý^LGT�ÞºÞIãRY d HEF·JwL�ÞºL7æ�DEa P Þ
D7ß ` L�ÞMLRQGL P^` L7\ d D�ÞID<HGa^LGFIL P ÞIJ
J�L P J
þ1T
YZJ P ÞÃLGT T�J dId Þ·D<YZÞºè�YZÞ·ã�ÞIãRJ)ãRJ \ZÝ1DGß�LGaÂÞ·DEæ�L7ÞIL^U
÷�ãRJ"T�DEæ�Ý^YZ\]J ` äGJ F d YZD P Y d)d ãRD�è P Y P SÊY]H^U��GQRL PV` YZÞ d æ1LGY P J
\]J
æ�J P Þ d L7FIJ �
	 ÷�ãRJ�
 I�K2L MI �*bLUS� ßêa P T+ÞIYZD P�î J�çÂÝR\�L7Y P J ` \]L7Þ·J
F+ö�TMã^L P HGJ d L�èÃDEF ` Y P Þ·D�YZÞ d FIJ
\�L�ÞIYZäEJÝVD d YZÞ·Y]D P Y P ÞIãRJ<\]J�çÂY]T
D P î JEU HVU c�I�Y2KS Y P ÞID � ���J� � 	 � ö�U
	 $ P L�� ù����OúÍôyû LGF·FML Ü D7ß d Y�
J }�� �GQyÞIãRY d�P a^æ å J
F�Y d TMã^L P HGJ ` Y P ÞID�ÞIãRJ"L åVd DE\ZaÂÞIJ

ÝVD d YZÞ·Y]D P DGßµÞ·ã^J<èÃDEF `Çî JEU HVU � ���J� � 	 � Y P Þ·D � � �2�s� ����ö+U
	 ÷�ãRY d�P J
è P aRæ å J
FcY d a d J ` ÞID�LGT
T
J dId Þ·ãRJ"LGF·FML ÜÂd DGß ïkù
û7õ Q�� ó ��� ù�õ L P^`�� 0 ñ��Iù���ú ���

úÍï}ú¨ó�õ QVLG\Z\®DGßµÞ·ã^J
æ D7ß d Y�
J±�)U
	 ÷�ãRJ"L7FIFML Ü D7ß ï»ù û�õ"d Þ·DEF·J d�P a^æ å J
F d QRè�ã^Y]TMã�L7FIJ�æ�DGFIJ"T�DGæ�Ý^LET+Þ�Þ·ãVL P Þ·ã^J P L7æ�J d

D7ß,Þ·ãRJ�ÞML7H d UR÷�ãRD d J P LGæ�J d T
L P5å J<FIJ T�D�äEJ
FÃßêF·DEæéÞ·ã^J ï»ù û1õ
ó
ï LGF·FML Ü QyD7ß d Y�
J���U
÷�ãRJ�\]J�çÂY�T�DGHEFILGÝRãRY�T
LG\,DEF ` J
FIY P H�HEa^L7FML P ÞIJ
J d ÞIã^L�Þ"ÞIãRJ1ÞML7H d D7ß)L�HGY]äGJ P è.DGF ` L7FIJ
L `-F LET�J P ÞwQ å aÂÞ�è.J P J
J ` Þ·D � P D�è ã^D�è æ1L PyÜ Þ·ã^J Ü LGF·JEURSRDGF.ÞIãRY d QÂYZÞ)Y d J P DGaRHEã�ÞID
d a å Þ·FMLGT�Þ"Þ·ãRJ5L å^d DG\]aÂÞ·J(ÝVD d YZÞ·Y]D P DGß.ÞIãRJ�è.DGF ` ßêF·DEæ4ÞIãRJ�ä�L7\]aRJ�DGß.ÞIãRJ P J�çyÞ�T�J \Z\
î JEU HVU_� � �2�s� �!	��q� � �2�s� ��� � ��ÞILGH d ö+U^÷�ãRY d Y d L7\ d D1ä�L7\]Y ` Þ·D5T
DGFIF·JwT+ÞI\ Ü LGT
T
J dId Þ·ã^J
L7FIFIL ÜÂd D7ß � ó ��� ù�õ L PV`!� 0 ñ��Mù��
ú � úÍïªú¨ó+õ U

	 ÷�ãRJ"L7FIFML Ü D7ß"� ó ��� ù�õ L7\ d D d Þ·DEF·J d�P aRæ å J
F d UVb \ZJ æ�æ�L�Y d L�è.DGF ` ÞIã^L�ÞcLG\ d D1ã^L dÞ·D å J�Y P Þ·ãRJ�\]J�çÂY]T
D P U®÷�ãRJ P aRæ å J
F<D å ÞILGY P J `XåyÜ ÞIãRJ#
 I�K2L MI ��bL2S� ßêa P T+ÞIYZD P



ßêDGF�Þ·ã^Y d è.DGF ` Y d Þ·ã^J P aRæ å J F d Þ·DEF·J ` ãRJ F·JEQ d Y P T�J�Y�Þ�Y d æ�DGFIJ�T
DGæ�Ý^LET+Þ�Þ·ã^L P Þ·ã^J
\ZJ æ�æ�LìY�Þ d J \�ßpU�÷�ãRJíDGFIY]HGY P L7\Ã\ZJ æ�æ1L�T
L P;å JíF·JwT�D�äEJ
FIJ `ÇåyÜ ÞIãRJ ��bL2S� MI 
 I�K2L
ßêa P T�Þ·Y]D PÏî J
çyÝ^\]LGY P J ` \]L7Þ·J
F+ö+U

	 ÷�ãRJ(LGF·FML Ü D7ß � 0 ñ��Mù��
ú � úÍï}ú¨ó�õí` YZFIJ T�Þ·\ Ü�d Þ·DGFIJ d ÞIãRJ�ÝRFID å L å Y]\ZYZÞ·Y]J d U�$ P Þ·ã^Y d T
L d JGQ P DF·J ` a^T�Þ·Y]D P Y d ÝOD dId Y å \]JGU
÷�ãRY d Y d Þ·ã^JAæ�D d ÞÊT�DEæ�ÝVLGT+Þ,L7FMTMãRY�ÞIJ T�Þ·aRFIJ�ßêDGF d ÞIDGFIY P H)LG\Z\GÞ·ãRJÃ\ZJ
çÂY]T L7\GY P ßêDEF·æ1L�ÞIYZD P D7ßÂÞ·ã^J
èÃDEF `Rd ÝRF·J d J P Þ"Y P L ` Y]T�Þ·Y]D P LGF Ü Q0è�ãRJ P ÞIãRY d Y P ßêDGFIæ1L�ÞIYZD P Y P äGDE\ZäEJ d<d ÝVJwT�YZüVT1ßêJwL�Þ·a^F·J d
D7ß"J LETMãÌèÃDEF ` Q d a^TMã L d Þ·ãRJÇÝRFID å L å YZ\]YZÞ Ü UÃS^aRF·Þ·ãRJ F·æ�DGFIJGQºÞ·ãRY d L7FMTMãRY�ÞIJ T�Þ·aRFIJ�Y d äGJ F Ü
� J�çÂY å \ZJ � Y�Þ<Y d JwL d·Ü ÞID5Y P T
DGFIÝVDEFIL7Þ·J P J
è LGF·FML ÜÂd ßêDGF�D7ÞIãRJ
F<L `^` Y�ÞIYZD P L7\ ` L7ÞIL î¨d a^TMã�L dßêF·JwÿEa^J P T
YZJ d ö�QÂDGF�Þ·D1FIJ
æ�D�äEJ)Þ·ã^J P D P ý»a d J ` D P J d<î¨d L�äyY P H�ÞIãRJ"T�DEF·FIJ d ÝVD P^` Y P H d Ý^LET�Jwö�U

÷µD�T�DGæ�ÝR\]J�ÞIJcÞIãRY d æ�D ` J \}Qyè.JcD P \ Ü1P J J ` Þ·ãRJ�YZæ�ÝR\]J
æ�J P ÞML�ÞIYZD P D7ß 
 I�K2L M2I �*bL2S�
L P^` �*bLUS� MI 
 I�K2L U7[.D7Þ·ã�ßêa P T+ÞIYZD P^d DGÝOJ
FML�ÞIJ�D�äGJ FAL d ÝOJ T
Y]LG\ÂÞ Ü ÝVJ)DGß�LGaÂÞ·DEæ1L�ÞIL^Q�Þ·ã^J
P a^æ å J
FIJ ` æ�Y P Y]æ1L7\µLET Ü T�\]Y]T¿ü P Y�ÞIJ�ý d ÞML�Þ·J"LGaÂÞ·DEæ1L�ÞIL ` J d T
F·Y å J ` Y P Þ·ãRJ P J�çyÞ d JwT+ÞIYZD P U

� � Ù?5��±;µÖ;µØ: ÛlÔ¿Û®5 9 =��ÌÚVE)Ú�=·ÛlÚ��1ÛlÔ¿ÛkÕ2;
	��.Õ29ÊÕ2;�ÌÙ�ÕÂ×�5 9,Õ29

b�� ô^úÍïkó � õMïkù�ïkó�ù��Âï»ñ � ù7ï»ñ7ô Y d�` J�ü P J `íåyÜ Þ·ã^J ��ýªÞ·aRÝR\]J�� � î�� ���B���G���������"ö�QRè�ãRJ F·J �
	 � Y d L�ü P YZÞ·J d J�Þ)DGß d ÞIL7Þ·J d�î Þ·ã^J<äGJ
F·Þ·Y�T�J d D7ß,Þ·ãRJ<a PV` J
FI\ Ü Y P H�HGFML7ÝRãOö+Q
	 �@Y d L�ü P YZÞ·JXLG\ZÝRãVL å J�Þ�D7ß¿Þ·ãRJ�Y P ÝRaRÞ dlÜ æ å DE\ d ÞIã^L�Þ�T�D P ßêDGFIæ ÞIãRJ�èÃDEF `^díî Þ·ãRJ\]L å J \ d Y P Þ·ãRJ�ÞIFIL P^d Y�ÞIYZD P^d D7ß,Þ·ãRJ<HEFILGÝRãVö�Q
	 ��Y d L�ßêa P T�Þ·Y]D P D7ß � � � Y P ÞID ��!ð` J�ü P Y P H�ÞIãRJ�Þ·FML P^d YZÞ·Y]D P^d DGßµÞ·ã^J"L7aÂÞIDGæ1L�ÞID P Q
	 �"�<Y d Þ·ã^J<Y P YZÞ·Y�L7\ d ÞIL7Þ·J î Þ·ãRJ<J P ÞIFIL P T�J�DGßµÞ·ã^J<HGFML7ÝRãVö�QRL P^`
	 � Y d Þ·ã^J d a åVd J
Þ)D7ßµü P L7\ d ÞIL7Þ·J d D7ß � î a d aVL7\]\ Ü æ1LGF �EJ ` è�Y�ÞIã5ÞIãRY�T �GJ
F�T
YZFMT�\]J d ö+U

÷�ãRJ d ÞML�Þ·J�DEF d J�Þ<DGß d ÞIL�ÞIJ d FIJ LETMãRJ `�åyÜ ÞIãRJ�Þ·FML P^d YZÞ·Y]D P D7ßÃ\�L å J
\$#XD7ßºÞIãRJ d ÞML�ÞIJ%�(Y d
` J P DGÞ·J `�åyÜ �'& # � � î �U��#Âö�U_^ÌãRJ P ÞIãRY d Y d D P \ Ü D P J d ÞIL�ÞIJGQOY}U JGU�è�ãRJ P ��Y d L�ßêa P T+ÞIYZD PD7ß �(� ��Y P Þ·D � QVÞ·ãRJ1L7aRÞ·DGæ1L7Þ·D P Y d*)Gó
ï»ó 0 � úÍô^ú�õ+ï}ú¨ø U0÷�ãRJ P D7ÞML�ÞIYZD P Y d ÞIFIL P^d YZÞ·Y]äGJ � YZß
+ Y d L"è.DGF ` Þ·ãRJ P �'& +�` J P DGÞ·J d ÞIãRJ d ÞML�Þ·J¿F·JwLGTMãRJ `1åyÜ a d Y P H�Þ·ãRJ�ÞIFIL P^d YZÞ·Y]D PVd \�L å J
\]\ZJ `
å_Ü J LETMãí\]J�Þ·Þ·J F + ! Q + e Q,&�&-&0Q +/. D7ß + UOb èÃDEF `0+ Y d LGT T�J
ÝRÞ·J `íåyÜ ÞIãRJ�LGaÂÞ·DEæ�L7Þ·D P YZß
�"��& + Y d Y P ��U&^ÇJ ` J�ü P J*1 î ��ö+Q®ÞIãRJ � ù�ôyû��^ù ûEó 0 óMøMñ·ûGô^ú32wó�)ìå_Ü L P L7aÂÞIDGæ1L�ÞID P �"QµL d
Þ·ãRJ d J
Þ¿D7ßAè.DGF `Rd/+ d a^TMãXÞ·ã^L7Þ4�"�5& +76 ��U�b P ùGø�8Gø � ú¨ø LGaÂÞ·DEæ1L�Þ·D P Y d D P J d a^TMãXÞ·ã^L7Þ
Þ·ãRJ<a PV` J
FI\ Ü Y P H�HGFML7ÝRãíY d LGT Ü T
\ZY�T7U

. J
Þ·J
FIæ�Y P Y d Þ·Y�TcLET Ü T�\]Y]TcL7aÂÞIDGæ1L�ÞML"L7FIJ�Þ·ãRJ�æ�D d ÞÃT�DEæ�Ý^LGT�Þ d ÞIF·aVT+Þ·a^F·JcßêDGFºFIJ T
DGH P Y�
ýY P H5ü P YZÞ·J d J�Þ d DGßºè.DGF `Rd U�÷�ãRJ�FML�Þ·Y]D d D7ß.T�DGæ�ÝRFIJ dId YZD P L7FIJ�J
çÂT
J
\]\ZJ P Þ�L P^` ÞIãRJ�F·JwT�DGHGý
P Y�ÞIYZD P ÞIYZæ�J d LGF·J�\]Y P J LGF�è�YZÞ·ã$F·J d ÝOJ T�Þ�ÞIDXÞ·ã^J5\]J P HGÞ·ã$D7ß�Þ·ã^J5è.DGF ` Þ·D å J d T
L P^P J ` U÷�ãRJ�F·J æ�LGY P Y P H d J T�Þ·Y]D P^d D7ßÊÞ·ãRY d Ý^LGÝVJ F�è�YZ\]\®ÝRFIJ d J P Þ d J äGJ FILG\Væ�J�ÞIãRD `Rd ÞID�D å ÞILGY P Þ·ã^J
æ�Y P Y]æ1L7\ ` J
Þ·J F·æ�Y P Y d Þ·Y�T<LGT Ü T�\]Y]T�L7aRÞ·DGæ1L7Þ·D P ßêDGF)L P_Ü ü P YZÞ·J d J�Þ)D7ß,èÃDEF `^d U
9)D�è.J
äGJ F QyÞIãRY d Y d)P DGÞcJ P DEaRHGãíßêDEF)DGaRF¿æ�D ` J
\µDGß ` Y]T�Þ·Y]D P LGF·Y]J d U^ÇJ P J J ` L�æ�J TMãÂý

L P Y d æ Þ·D�Þ·FML PVd ßêDEF·æéJ äGJ
F Ü è.DGF ` Y P Þ·D�L�a P Y]äGDÂT
LG\ P aRæ�J
FIY]T �GJ Ü L PV` äyY�T�J
äEJ
F d L^UÂ÷�ãRY dÞ·FML P^d ßêDGFIæ1L�Þ·Y]D P T L P JwL d YZ\ Ü�å J ` D P J5Y�ß�ÞIãRJ5LGaÂÞ·DEæ�L7Þ·D P Y P T
DGFIÝVDEFIL7Þ·J d L ' ó
ú�û*)Âï ßêDEF
J LGTMã d ÞIL�ÞIJGQÂÞIãRY d è.J
Y]HGã_Þ å J Y P H�ÞIãRJ�T L7F ` Y P L7\®D7ß,Þ·ã^J 0 ú�û*)Âï � ù�ô_û��^ù
û_ó D7ß,Þ·ãRJ d ÞIL7Þ·JEQRY}U JGU
Þ·ãRJ P aRæ å J
F�D7ß d a åVd ÞIF·Y P H d LGT T�J ÝÂÞ·J ` ßêF·DEæ Þ·ãRY d�d ÞML�ÞIJ � ���»U*^ÇJ.F·J
ßêJ
FÊÞ·D¿Þ·ãRJ d J�L7aÂÞIDGæ1L�ÞML
L d�ô:� � �Mó 0 ó�) � úÍôVú � ù � )Gó
ïkó 0 � úÍô^ú�õ+ïªú¨ø�ùEø"8Gø � ú¨ø � ôVúÍï»ó � õ+ï»ù7ï»ó�ù;�Âïkñ � ù�ïkù U



SÊY]HGa^F·J � d ãRD�è d ÞIãRJ P aRæ å J F·J ` æ�Y P Y]æ�LG\�LGaÂÞ·DEæ1L�Þ·D P Þ·ã^L7Þ(F·JwT�DEH P Y�
J d L7\]\)Þ·ã^J
ßêDGFIæ d D7ß�ÞIãRJ�� P HG\]Y d ãÏäGJ F åVd LVZ�c���I��Ub2M Q LVZ�cµTVI��Ub2M Q K2S���I��UbUM L P^`qKS-T%I���b2M�� U,÷�ã^J
L dId Y]H P æ�J P Þ)DGß�Þ·ãRJ�Y P^` J�çÂY P H�èÃJ YZHEã_Þ d T L P�å J ` D P J åyÜ L d Y]æ�ÝR\]J"F·JwT�aRF d YZäEJ�Þ·FML�äGJ
F d L7\D7ß,Þ·ãRJ"LGaÂÞ·DEæ�L7Þ·D P Qyè�ãRJ P YZÞ)ã^L d�å J
J P T
DGFIF·JwT+ÞI\ Ü1å a^YZ\ZÞ¿L PV` æ�Y P YZæ�Y�
J ` U

4 5 6 7 8 9 13

11 12

10

21

0

3

14
n to u

m

c e d

#

s

n

i g

i

sd

r e

#
16

8

88

4 4 4 4 4

1

11

1 1

8

����� ³
	^³ ÐÃs_m¿ÆÂfIipf+q5m<u�nEu�m"h
z,h
tI½GtMz�u�t�¾_n_u{jpf � �»jlh
jpf�h sGjpowm"h�jpown�~�o
i�jp¸Ef"~]o ipm<�co ~Ajp¸_f"��f·ipÆ_�
£7¦� ��w�
§w� Ã Ä £G¦w sry�
§�� Ã Ä ��©7� �
§�� Ã h n_q ��©fry�
§�� Ã

à)D�è<QOèÃJ�T
L P HGY]äGJ�Þ·ãRJ ` J
ÞIL7Y]\ d DGßAÞ·ãRJ�ßêa P T�Þ·Y]D P^d ÞIã^L�Þ�ÝOJ
F·ßêDGFIæ�ÞIãRJ�ã^L d ãRY P H å J�ý
ÞpèÃJ J P Þ·ã^J)èÃDEF `^d Y P ÞIãRJ)\]J�çÂY�T�D P L P^` Þ·ã^J P aRæ å J
F d ��ÞID } î Þ·ã^J d Y�
JcD7ß�Þ·ãRJc\ZJ
çyY�T�D P ö+U

÷�ãRJ 
 I�K2L MI �*bL2S� ßêa P T+ÞIYZD P Q d ãRD�è P Y P SÊY]H^UJ��DGß,L7Ý^ÝVJ P^` YZçíb"Q d ÞILGFlÞ d èÃDEF �yY P Hè�Y�ÞIã$L P Y PV` J�ç JwÿEaVL7\ÃÞ·D �5L PV` Þ·FML�äGJ \ d D�äGJ F"Þ·ã^JíLGaÂÞ·DEæ�L7Þ·D P a d Y P HìÞ·ãRJí\]J�ÞlÞIJ
F d D7ß
Þ·ãRJ5èÃDEF ` ÞID d T
L P U	$ P J äGJ
F Ü d ÞML�Þ·J(D7ß�Þ·ã^Y d Ý^L�ÞIã0Q,Þ·ãRJ5Y PV` J�çÏY d Y P T�FIJ L d J ` è�Y�ÞIã Þ·ã^J
Y P^` J�çÂY P H�è.J
Y]HGã_Þ�D7ß,Þ·ã^J�ÞIL7FIHGJ
Þ d ÞIL7Þ·J�D7ß�L7\]\�Þ·FML PVd YZÞ·Y]D P^d \]J�çÂY�T�DEHGFML7ÝRãRY�T
LG\Z\ Ü ÝRFIJ T�J ` Y P HÞ·ãRJ�ÞIFIL P^d YZÞ·Y]D P a d J ` U�$»ß�LG\Z\yÞIãRJ�\ZJ
ÞlÞIJ
F d Y P ÞIãRJ�èÃDEF `^d ãVL�äGJ å J J P ÝRFIDÂT�J dId J ` L P^` L¿ü P L7\
d ÞML�Þ·J¿Y d FIJ LGTMã^J ` QEÞ·ãRJ¿Y PV` J�ç(T
D P ÞILGY P^d Þ·ãRJ P aRæ�J
FIY]T��GJ Ü DGß®Þ·ãRJ�è.DGF ` U �cÞIãRJ
FIè�Y d JGQEÞ·ã^Jßêa P T+ÞIYZD P F·J
Þ·aRF P^d L�ä�L7\]aRJ<è�ãRY�TMã5Y P^` Y�T
L7Þ·J d Þ·ã^L7Þ�Þ·ãRJ<è.DGF ` Y d a P � P D�è P U

÷�ãRJ ��bL2S� MI 
 I�K2L ßêa P T+ÞIYZD P Q d ãRD�è P Y P SÊY]H^U 	�DGß,L7Ý^ÝVJ P^` YZçíb"Q d ÞILGFlÞ d èÃDEF �yY P H
è�Y�ÞIãÌÞ·ãRJ�Y PV` J�ç L PV` ÝVJ FlßêDEF·æ d ÞIãRJ�L P L7\]DGHEDGa d(d ÞIJ
Ý d D7ß�
 I�KUL MI �*b2L2S� Y P DGF ` J FÞ·D ` J ` a^T�J�è�ãRY�TMãìÞIFIL P^d Y�ÞIYZD P^d ÝRF·D ` aVT�J�Þ·ã^L7Þ�Y P^` J
ç®QµL P^` D å ÞML7Y P^d Þ·ã^J�\]J�Þ·Þ·J F d DGßºÞ·ã^J
d JwL7FMTMãRJ ` èÃDEF ` ßêF·DEæéÞ·ã^J<\]L å J \ d DGßÊÞIãRD d J�Þ·FML P^d Y�ÞIYZD P^d U

$ P ÞIãRJ"L7aÂÞIDGæ1L�ÞID P D7ß�S,YZHVU � QyÞ·ã^J<Y P^` YZäyY ` a^L7\µã^L d ãRY P H�D7ß�J LGTMã5èÃDEF ` Y dµ�
k������£7¦� ��w�
§w� Ã n�����ì£G¦w ��w�
§�� Ã ©w£ l������£G¦w ��w�
§�� Ã ¦���� |������£G¦w ��w�
§�� Ã  
w������£7¦� sry�
§w� Ã v�����ì£G¦w sry�
§�� Ã ©w£ {������£G¦w sry�
§�� Ã ¦���� �������£G¦w sry�
§�� Ã  
o��������©7�w�
§�� Ã kmi�����ì��©��w�
§�� Ã ©w£ k-k��������©��w�
§�� Ã ¦���� kun��������©��w�
§�� Ã  
kfl��������©mry�
§�� Ã kf|�����ì��©fry�
§�� Ã ©w£ kuw��������©fry�
§�� Ã ¦���� kmv��������©fry�
§�� Ã  
à)D7ÞIJ�Þ·ã^L7Þ } QAY P ÞIãRY d T
L d J ���^Q�Y d Þ·ãRJ�Y P^` J
çyY P HÏè.J
Y]HGã_Þ1D7ß�Þ·ãRJ�Y P YZÞ·Y�L7\ d ÞIL7Þ·JXL P^`T�DGFIFIJ d ÝVD P^`Rd Þ·D�Þ·ã^J�Þ·D7ÞML7\ P aRæ å J F�D7ß,èÃDEF `Rd FIJ T
DGH P Y� J `(å_Ü Þ·ãRJ"LGaÂÞ·DEæ�L7Þ·D P U

� : Û·ÔcÛ"5 Û���9,ÕÂÛl×ºÔ��j9���;µØ ×ºÔ Õ��<;! �;µÛ¾>"�ÃÕ�#�ÖR×A7±;0ÖÂÕ�E
$ P Þ·ãRY d.d JwT+Þ·Y]D P è.J d ÞILGFlÞAÞIãRJ d Þ·a `ÂÜ DGß®Þ·ãRJ¿æ�D d ÞºJ�þ�T�Y]J P Þ.æ�J
Þ·ãRD `Rd D7ß å a^YZ\ ` Y P H�æ�Y P Y�ýæ�LG\VLET Ü T�\]Y]T�LGaÂÞ·DEæ1L�ÞIL^UG÷�ãRJ�üVF d Þ d Þ·FIa^T+ÞIaRF·J)Þ·ã^L7ÞºèÃJ¿T�DGa^\ ` T
D P^d Y ` J
F�ÞID"YZæ�ÝR\]J
æ�J P Þ.L
$ � ¸_f��»½Gm�ÆÂo z�%<qEfMnEo jpfM��jp¸Ef�fMnyq�o ~®�»jkipu�n_¼GÁ



d T L PRP J F.ßêDGF)L�ü P YZÞ·J d J�Þ�DGßÊè.DGF `Rd Y d L ï 0 óMó�ñ�� � ó
ï}ïkó 0 õ QÂè�ãRY�TMãíY d YZÞ d J
\Zß�L P L7aÂÞIDGæ1L�ÞID P
è�ãRJ
FIJºÞIãRJ�Y P Y�ÞIY]LG\ d ÞML�Þ·J�Y d Þ·ãRJ�FID_DGÞ�L P^` ÞIãRJ.ü P LG\ d ÞML�Þ·J d L7FIJºÞIãRJ�\ZJwL�äGJ d U 9)D�è.J
äGJ F Q Þ·ã^J
æ�J æ�DGF Ü FIJ ÿ_aRY]F·J æ�J P Þ d D7ßºL�ÞIF·J J�L7FIJ"äEJ
F Ü ãRY]HGã�ßêDEF¿\�L7FIHGJ ` Y]T�Þ·Y]D P LGF·Y]J d�� U�÷�ãRJ
FIJ�ßêDEF·JEQ
èÃJcLGÝRÝR\ Ü L"æ�Y P Y]æ�Y�wL�Þ·Y]D P Ý^F·DÂT�J d·d Þ·D"FIJ ` a^T�J�ÞIãRJ P aRæ å J FÃDGß d ÞIL7Þ·J d L PV` Þ·FML P^d Y�ÞIYZD P^d U

bÌæ�Y P Y]æ�Y�wL�ÞIYZD P ÝRF·DÂT
J dId T
L P L7\]è.L ÜÂd�å J)ÝVJ FlßêDEF·æ�J ` D P L PyÜ�` J�ÞIJ
FIæ�Y P Y d ÞIY]T�ü P YZÞ·J�ý
d ÞML�Þ·J�LGaÂÞ·DEæ�L7Þ·D P Q7L P^` Þ·ã^J�F·J d aR\ZÞ·Y P H<L7aRÞ·DGæ1L7Þ·D P Y d J ÿ_aRY]ä�LG\ZJ P Þ Q�YªU JEU7Y�ÞAFIJ T
DGH P Y� J d Þ·ã^J
d LGæ�J�\�L P HEa^L7HEJ�L d Þ·ãRJ<DEF·Y]HGY P LG\OD P J�� 	��ªUVSRaRF·Þ·ãRJ F·æ�DEF·JEQ_YZß,Þ·ãRJ"LGaÂÞ·DEæ�L7Þ·D P Y d LGT Ü T�\]Y]TGQ
Þ·ãRY d ÝRFIDÂT�J dId Y dcd Y]æ�ÝR\ZJ F QRL d èÃJ�è�Y]\Z\ d J J¿ÞIãRFIDGaRHEã(ÞIãRJ<F·J d Þ�DGßÊÞIãRJ<Ý^L7ÝOJ
FwU
� P Þ·ãRJ¿D7ÞIãRJ
F.ã^L PV` Q_L P^` LG\ d D ` aRJ¿Þ·D�Þ·ãRJ d LGæ�Jcæ�J
æ�DGF Ü F·JwÿEa^YZFIJ
æ�J P Þ d QEY�Þ�Y dÃP DGÞ

T�D P äEJ P Y]J P Þ<Þ·D å aRYZ\ ` L ` Y�T+ÞIYZD P L7F ÜXåyÜ Y P^d J
F·Þ·Y P HXLG\Z\�ÞIãRJ�è.DGF `Rd Y P L�Þ·FIJ
J�L P^` Þ·ãRJ PD å ÞML7Y P Y P H�ÞIãRJ�æ�Y P Y]æ1L7\0LGaÂÞ·DEæ�L7Þ·D P T
DGFIF·J d ÝOD P^` Y P H�Þ·D�Þ·ãVL�Þ�Þ·FIJ
JEU2$ P^d ÞIJ L ` DGßµÞ·ã^Y d QRYZÞ
Y d æ�DEF·J�L ` äyY d L å \]J¿ÞID�ÝVJ FlßêDEF·æ d J
äEJ
FML7\ d Þ·J
Ý d D7ß,Y P^d J
F·Þ·Y]D P L PV` æ�Y P Y]æ�Y� L7Þ·Y]D P�� U

$ P L PyÜ T
L d JEQ�Þ·D ßêDEF·æ1L7\]\ Ü$` J
ü P J�Þ·ã^J å L d J�D7ß�Þ·FML ` Y�ÞIYZD P L7\�æ�Y P YZæ�Y� L7Þ·Y]D P L7\]HGDGý
F·YZÞ·ãRæ d � � �»Q�èÃJ P J J ` Þ·ã^J5ßêDE\Z\]D�è�Y P H ` J�ü P YZÞ·Y]D PVd Uº÷�è.D L7aÂÞIDGæ1L�ÞMLÇLGF·J ó��"�Âú	��ù � ó�ôVï YZß
Þ·ãRJ Ü F·JwT�DEH P Y�
J¿Þ·ãRJ d L7æ�J�\]L P HGa^LGHGJEUy÷�è.D d ÞML�Þ·J d�
 L P^` ��L7FIJ ó����Âú	��ù � ó
ô^ï Y�ß,Þ·ã^J d a å ý
L7aÂÞIDGæ1L�ÞID P è�YZÞ·ã 
 L d Y P YZÞ·Y�L7\ d ÞML�Þ·J5L P^` ÞIãRJ�D P J�ÞIã^L�Þ d ÞILGFlÞ d Y P ��L7FIJ1J ÿ_aRY]ä�L7\]J P Þ U÷�ãRJ1DGÝRÝOD d YZÞ·J1T�D P T�J ÝÂÞ"Y d ÞIã^L�Þ<Þpè.D d ÞML�ÞIJ d L7FIJ P D P ýªJwÿEa^YZä�L7\]J P Þ<DGF )7ú�õMïªúÍô_û��Âú�õ")Ró�) U $»ß
� Y d L P L7aÂÞIDGæ1L�ÞID P QOÞIãRJ
FIJ�J�çÂY d Þ d Lía P Y�ÿ_aRJ1L7aÂÞIDGæ1L�ÞID P� æ�Y P Y]æ1L7\ åyÜ ÞIãRJ P a^æ�ý
å J F)D7ß d ÞML�Þ·J d QÂFIJ T
DGH P Y� Y P H�ÞIãRJ d LGæ�J�\�L P HGa^LGHGJGQyYªU JEU 1 î �¿ö � 1 î� ö+U^b P L7aÂÞIDGæ1L�ÞID Pè�Y�ÞIã P DXÝ^LGYZF�D7ß)J ÿ_aRY]ä�L7\]J P Þ d ÞIL7Þ·J d Y d æ�Y P Y]æ1L7\ªUÊàcD�è<Q0ßêDGF�L d ÞIL�ÞIJ��EQµè.J ` J
ü P J(YZÞ d
)Ró
ú�û*)Âï��Êî ��ö ��� #������ + �����5& + 6 ���EQ�Y}U JGUOÞIãRJ�ãRJ
Y]HGã_Þ�D7ßÃL d ÞML�ÞIJ���Y d Þ·ãRJ�\]J P HGÞ·ã�D7ß
Þ·ãRJ<\]D P HEJ d Þ.ÝVL�Þ·ã d ÞILGFlÞIY P H�L�Þ��"L P^` \ZJwL ` Y P H�Þ·D1L�ü P LG\ d ÞIL�ÞIJGUR÷�ãRY d ßêa P T�Þ·Y]D P HGY]äGJ d L
Ý^L7F·Þ·YZÞ·Y]D P�� D7ß � U �� �` J P D7ÞIJ d Þ·ãRJ d J�Þ�D7ß d ÞIL�ÞIJ d D7ßÃãRJ
Y]HGã_Þ"!IUV^ÇJ d L Ü Þ·ã^L7Þ�ÞIãRJ d J
Þ
�� Y d )7ú�õMïªúÍô_û��Âú�õ")Ró�) YZß P D�Ý^LGYZF�DGß d ÞIL7Þ·J d Y P#�� Y d Jwÿ_aRYZä�LG\ZJ P ÞwU

$ P S,YZHVU��<è.J d ãRD�èÌL P L7aÂÞIDGæ1L�ÞID P FIJ T�DEH P Y�
Y P H�ÞIãRJc\�L P HEa^L7HEJ 1 � � #'#'#VQ #%$�Q #%$&$�Q
$ #'#VQ'$&$�Q($)$&$�Q(*"#�*�Q(*&*+�_U � ÞIL�ÞIJ d DGßAÞ·ãRJ d L7æ�J�ãRJ
Y]HGã_Þ<L7FIJ ` FML�è P D P ÞIãRJ d LGæ�J ` DGÞlÞ·J `
\ZY P JGU�÷�ãRY d LGaÂÞ·DEæ�L7Þ·D P Y d)P D7Þcæ�Y P YZæ1LG\}U � ÞIL7Þ·J d�� L P^` �1D7ß�ãRJ YZHEã_Þ � L7FIJ<J ÿ_aRY]ä�L7\]J P Þ U
^�J)T L P T�DE\Z\�L7Ý d J.Þ·ãRJ d J d ÞIL7Þ·J d�å_Ü F·J æ�D�ä_Y P H�D P J�DGßVÞIãRJ
æ�QGJEU HVU d ÞML�ÞIJ � Q7L PV` FIJ
Ý^\]LET�Y P HÞ·ãRJ�ÞML7FIHGJ�Þ�DGßÊYZÞ d J P ÞIJ
FIY P H�ÞIFIL P^d Y�ÞIYZD P^d.å_Ü Þ·ãRJ<DGÞ·ãRJ F d ÞML�ÞIJGQÂYªU JEU �-,�/. ��åyÜ �0,�1. �^U

à)D�è;è.JcT L P1d ÞML�ÞIJ�Þ·ãRJ )^ó�ú�û-)yï � 0 ñ��^ó 0 ï 8_� YZß�J äGJ F Ü2�23 è�YZÞ·ã24657!µY dA` Y d Þ·Y P HGaRY d ãRJ ` Q
Þ·ãRJ P ÞpèÃD d ÞIL�ÞIJ d8
 L P^` ��Y P9�� L7FIJ�Jwÿ_aRYZä�LG\ZJ P Þ)YZß�L P^` D P \ Ü Y�ß,ßêDGFcL PyÜ \ZJ
ÞlÞIJ
F #(Y P �Þ·ãRJ¿J ÿ_a^L7\]YZÞ Ü�
 & # � �'& #�ã^DG\ `Rd U_÷�ãRJ)æ�Y P YZæ�Y� L7Þ·Y]D P LG\ZHEDGFIY�ÞIãRæ åyÜ +�J
äya  � �
�ªQEY P S,Y]H^U��
D7ßAL7ÝRÝOJ PV` Y�çXb�Q^ßêDE\Z\]D�è d ßêFIDGæ�Þ·ãRJ�ãRJ
Y]HGã_ÞcÝRFIDGÝOJ
F·Þ Ü UOS,YZF d Þ¿èÃJ�T
F·JwL�ÞIJ"L1Ý^L7F·Þ·YZÞ·Y]D P�åyÜ
ãRJ
Y]HGã_ÞÊè�ã^Y]TMã�Y d T
LG\]T
aR\]L7Þ·J `"åyÜ L d ÞIL PV` L7F ` Þ·FML�äGJ F d L7\GD7ßÂÞ·ã^J.LGaÂÞ·DEæ�L7Þ·D P ßêDGF,è�ãRY�TMã"Þ·ã^J
Þ·Y]æ�J"T
DGæ�ÝR\]J�çÂYZÞ Ü Y d;:�î=< ö+QRè�ãRJ F·J < Y d ÞIãRJ P aRæ å J
FcD7ßµÞIFIL P^d Y�ÞIYZD P^d U2$»ß,Þ·ã^J"L7aÂÞIDGæ1L�ÞID P
Y dcP D7ÞcL�ÞIF·J JGQ d DGæ�J d ÝVJ J ` a^ÝXT
L P�å J"FIJ L7\]Y�
J ` è�YZÞ·ãXL � LGH d ã^D�è�Y P H�ÞIã^L�Þ)ÞIãRJ"ãRJ YZHEã_Þ
D7ßºL d ÞIL7Þ·J�Y d L7\]F·JwL `ÂÜ T�DGæ�ÝRaRÞ·J ` Q�L P^` a d J
\]J dId¿d ÞIL7Þ·J d è�ãRY�TMãXã^L�äEJ P D�ãRJ YZHEã_Þ�T
L PXå JJ
\]YZæ�Y P L�ÞIJ `�` aRFIY P H1Þ·ã^J"Þ·FML�äGJ F d L7\ªUÂ÷�ãRJ P Q^J
äEJ
F Ü��  Y d Ý^F·DÂT�J d·d J ` QÂßêF·DEæ>! � ��ÞID1Þ·ã^J
? � ¸_f �?�J�*���2� z�f�@Gu�tMown�À,owsEzZq<nEfMf+q�m<o
ipfAjp¸_h n"h�m<u�z�z�u�o n<n_o7qGfM�.ÅÍ�»jlh�jpfM�lË®jpo�ipfMtIow¼wnEu�ÉMfºjp¸Ef
� � �BA Cw�!� qGu{¹RfIipfMn�jAÀ�o ilqG�

D |ªnFE ")G À,f�qGfM�ktIipu�ÆÂf�¸Eo�À À�o ilqG��m�sE�»j.ÆÂfcgEipo gÂfIipz{½1u�n_�kfIikjpfMq�u�n�jpo�h n5h z{ipf+h qG½1m<u�n_u�m<u�ÉMf+q
gyh�ikjpuZh
z®h sGjpowm"h�jpown1u�n1o ilqGfIi.jpo"h+��o uZq1u�n_tIown_�ku��»jpfMnEtMu�fM�MÁ � ¸_f)Æ_h �ku�t¿u�qGf+h<u��ºjpo<tMz�ownEf¿tMo n �
¶yu�tIjpu�n_¼º�»jlh
jpfI�Ojp¸yh�j®t+h n)¼ u��wfÊipu��kfÊjpoºs_nEu�n�jpfMn�jpu�own_h z�u�nE�kfIikjpu�own_�®o
~EÀ,o ilqG��n_o
j®gEipfM�kfIn7jOu�n)jp¸Ef
o ipu�¼wu�n_h z®z�f�@Gu�tMown^ÁRx_sEikjp¸EfIipm<o ipf ÄEÀ,f�h
z��ko"¼ u��wf¿h
n�fMm<g_u{ipu�t+h z^ipf+h �ko n_u�n_¼"o
~µjp¸Ef)m"h)@Gu�m�s_m
�ku�ÉMf.o
~Vjp¸Ef.h
sEjpowm"h�jpown"n_fIf+qEf+q�jpo)owÆGjlh u�n�h�ipfMh �kown_h ÆEz�f.Æyh z�h
n_tMfÃÆÂfIjªÀ,fMfMn<jp¸_fºn7s_m�ÆÂf·iÊo
~
u�n_�kfIikjpu�own � m<u�nEu�m<u�ÉMh
jpu�own��»jpfMg_�ºh n_q�jp¸_fIu�iºqGsEilh�jpu�o nVÁ



2 3 4

1

5 6 7

80

2

3

a
b a

1

b a

b ca

ba c

c

����� ³��^³�� n_own � m<u�nEu�m"h zRh t·½EtIz�u�t)qGfIjpfIipm<u�n_u��»jpu�t�¾ynEu�jpf � �»jlh�jpf�h sGjpowm"h�jpown

ãRJ
Y]HGã_Þ�D7ßOÞ·ãRJ�Y P YZÞ·Y�L7\ d ÞIL7Þ·JEQ å_Ü�d DEFlÞIY P HcÞIãRJ d ÞML�ÞIJ d LGT T�DEF ` Y P H¿Þ·D�ÞIãRJ
Y]F�Þ·FML P^d YZÞ·Y]D P^d L P^`
T�DG\]\�L7Ý d Y P H�JwÿEa^YZä�L7\]J P Þ d ÞIL7Þ·J d Uë d Y P H�L d DGF·Þ·Y P H d TMãRJ
æ�Jcè�YZÞ·ã5L<Þ·Y]æ�J�T
DGæ�ÝR\]J�çÂYZÞ Ü6:(î���î�� ö·ö+Qyè�ãRJ F·J � Y d Þ·ãRJ P a^æ�ý
å J F�D7ßÊJ \ZJ æ�J P Þ d ÞID d DGF·Þ QyÞIãRJ<L7\]HGDGFIYZÞ·ãRæéDGßÊS,YZHVU��æ�Y P Y]æ�Y�
J d L P LGT Ü T
\ZY�T�L7aÂÞIDGæ1L�ÞID PY P

:(î < �
�	��
���
�
 �� �

��î � �� � ölö

è�ãRY]TMã�Y d \]J dId ÞIã^L P Þ·ãRJ.æ�Y P YZæ�Y� L�ÞIYZD P LG\ZHEDGFIY�ÞIãRæ åyÜ 9cDGÝ�T�FID7ßÍÞµßêDEF�HGJ P J
FML7\7ü P Y�ÞIJ�ý d ÞML�ÞIJ
L7aÂÞIDGæ1L�ÞML �/:(î�� � \]DGH � ö+QRè�ãRJ F·J � Y d ÞIãRJ P aRæ å J
F�DGß d ÞIL7Þ·J d � 	��ªU

÷�ãRY d ÝRFIDÂT�J d·d.P J J ` J ` �*� d Þ·J Ý d D7ßÊY P^d J
F·Þ·Y]D P ý»æ�Y P YZæ�Y� L�ÞIYZD P ÞID å a^YZ\ ` Þ·ãRJ�æ�Y P YZæ1L7\
LGT Ü T
\ZY�TAL7aRÞ·DGæ1L7Þ·D P ßêDEF0Þ·ã^J<���	��
����\]J�çÂY�T�D P�î ���EQ � ��� d ÞML�ÞIJ d L P^` � �GQ � � �ÃÞIFIL P^d YZÞ·Y]D PVd ö�Q
L P^` Þ·DyD�� ����d JwT�D P^`Rd Y P L�â�J P ÞIYZa^æ $®$ ������W 9�GURa P^` J
F¿á0Y P aRç(DGÝOJ
FML�ÞIY P H d·ÜÂd ÞIJ
æ�U

� �N=®>A×AÖ^ÛpÕ���5 �h@M×AÖ ÓEÔ¿Ú�Ö;	5 ;µÔÃÕ29 = 4�×ÃÔ �EÕÂÖ^ÙcÚOÕRÛp×ÃÔ

b d è.J�ã^L�äGJ d J
J P Q�Þ·FML ` Y�ÞIYZD P L7\Âæ�J�ÞIãRD `Rd ßêDEFºT�D P^d ÞIF·aVT+Þ·Y P H�æ�Y P YZæ1L7\OLGT Ü T
\ZY�T�L7aÂÞIDGæ1L�ÞML
ßêF·DEæ L¿ü P YZÞ·J d J�ÞAD7ßOèÃDEF `^d T
D P^d Y d Þ�D7ßOÞpè.D¿ÝRãVL d J d�� Þ·ãRJ�ü^F d Þ å J
Y P H�ÞID�T
D P^d Þ·FIa^T�Þ�L¿ÞIF·J J
DGFÃL�Ý^L7F·Þ·Y�L7\�L7aRÞ·DGæ1L7Þ·D P Q7Þ·ã^J d J T
D P^` D P J å J
Y P H�Þ·D�æ�Y P Y]æ�Y�
J�YZÞ U 9)D�è.J
äEJ
FwQ�Þ·ãRJ F·J�L7FIJ
æ�J
Þ·ãRD `Rd D7ß�Y P T�FIJ
æ�J P ÞILG\AT�D P^d ÞIF·aVT+Þ·Y]D P L å \ZJ�ÞID�ÝVJ FlßêDEF·æ æ�Y P Y]æ�Y�wL�Þ·Y]D P Y P ý»\ZY P JEQ0Y}U JGU
L�ÞºÞIãRJ d L7æ�J�ÞIYZæ�J�L d ÞIãRJcè.DGF `Rd LGF·JcY P^d J
F·Þ·J ` Y P Þ·ãRJ�L7aÂÞIDGæ1L�ÞID P � � �»UE÷�ãRJ d J¿æ�J
Þ·ãRD `RdL7FIJ�æ�a^TMã5ß¨L d Þ·J
F)L P^` ã^L�äGJ d YZH P Y�üOT
L P ÞI\ Ü \]D�è.J
F�æ�J
æ�DGF Ü F·Jwÿ_aRYZFIJ
æ�J P Þ d U

÷µD å aRYZ\ ` ÞIãRJ�LGaÂÞ·DEæ1L�Þ·D P D P JcèÃDEF ` L7ÞÃL<ÞIYZæ�JGQ_è.J P J J ` ÞID"æ�J
FIHGJ�ÞIãRJcÝRFIDÂT�J d·d D7ß
L `R` Y P H P J
èÏè.DGF `Rd è�YZÞ·ã<ÞIãRJ.æ�Y P Y]æ�Y�wL�Þ·Y]D P ÝRF·DÂT
J dId U
÷�ã^J
FIJÃL7FIJ�Þpè.D¿T�FIa^T
Y]LG\Eÿ_aRJ d Þ·Y]D PVdÞ·ã^L7Þ)æ�a d Þ å J"L P^d èÃJ F·J `��



�GU ^ÌãRY�TMã d ÞIL7Þ·J d L7FIJ d a å2F JwT+Þ�ÞID�TMãVL P HEJ¿è�ãRJ P�P J
è èÃDEF `^d LGF·J<L `R` J `��
� U $ d Þ·ã^J
FIJ)L�è.L Ü ÞID�L `^`�P J
è èÃDEF `Rd�d a^TMã�Þ·ãVL�Þºè.J�æ�Y P Y]æ�Y� J�Þ·ãRJ P a^æ å J
FADGß d ÞIL7Þ·J d

Þ·ã^L7Þ)æ1L Ü�P J
J ` Þ·D å J"TMãVL P HEJ `í` aRFIY P H�ÞIãRJ"L `R` Y�ÞIYZD P DGß�L�è.DGF `��
$»ß�Þ·ãRJ�Y P ÝRaRÞ ` L7ÞIL�Y d \]J�çÂY�T�DGHEFILGÝRãRY�T
LG\Z\ Ü DGF ` J
FIJ ` Q0D P \ Ü Þ·ãRJ d ÞIL7Þ·J d Þ·ãVL�Þ P J J ` ÞID å J
Þ·FML�äGJ
F d J ` ÞID�LET
T
J
ÝÂÞ,Þ·ãRJ�Ý^F·J ä_Y]DGa d è.DGF ` L `R` J ` Þ·D�ÞIãRJ)L7aÂÞIDGæ1L�ÞID P æ�L Ü TMãVL P HEJÃè�ãRJ PL P J
è èÃDEF ` Y d L `R` J ` U^÷�ãRJ<FIJ d Þ�D7ßµÞIãRJ�LGaÂÞ·DEæ�L7Þ·D P FIJ
æ1L7Y P^d a P TMãVL P HEJ ` Q å J T L7a d J<L
P J
è èÃDEF ` J
YZÞ·ãRJ F �
	 å J HGY P^d è�YZÞ·ã L d·Ü æ å DG\ ` Y]\�J
FIJ P Þ"ßêFIDGæ Þ·ãRJ�ü^F d Þ d·Ü æ å DE\ d D7ß)L7\]\Aè.DGF `Rd L7\]F·JwL `ÂÜY P Þ·ã^J�LGaÂÞ·DEæ1L�Þ·D P î Y P Þ·ãRY d T
L d JEQµÞIãRJ å J HGY PRP Y P H d·Ü æ å DG\�D7ß¿Þ·ãRJ P J è è.DGF ` Y d

\ZJ
çÂY]T
DGHGFML7Ý^ãRY]T L7\]\ Ü ÝR\�LGT
J ` L�ßÍÞIJ
F�ÞIãRD d J dlÜ æ å DG\ d ö��ÂDGF
	 Y�Þ d ã^L7FIJ d�d DEæ�J5Y P Y�ÞIY]LG\ d·Ü æ å DG\ d DGß)Þ·ã^J5è.DGF ` ÝRFIJ
äyYZDEa d \ Ü L `R` J ` î Y P Þ·ãRY d T
L d JEQ

Þ·ãRJ5L7\]HGDGFIYZÞ·ãRæ:\]DÂT
L�ÞIJ d ÞIãRJ1\�L d Þ d ÞML�Þ·J1Y P Þ·ãRJ1ÝVL�Þ·ãÏDGßÃÞIãRJ�T�DEæ�æ�D P ÝRF·J
üRç�L P^`T�FIJ L7Þ·J d L(ßêDGFIè.LGF `ìå FML P TMã�ßêFIDGæ&Þ·ã^L7Þ d ÞIL7Þ·JEQ d Y P T�J�ÞIãRJ dlÜ æ å DG\�D P ÞIãRJ�\]L å J \�D7ß
Þ·ãRJ P J
è ÞIFIL P^d YZÞ·Y]D P æ�a d Þ å J�\]L7Þ·J F)Y P Þ·ãRJ�LG\ZÝ^ã^L å J�Þ¿Þ·ã^L PXdlÜ æ å DG\ d D P L7\]\µDGÞ·ãRJ F
Þ·FML P^d YZÞ·Y]D P^d \]J L�äyY P H�ÞIã^L�Þ d ÞIL7Þ·J�ö+U

÷�ãRJ
FIJ�ßêDEF·JEQ^è�ãRJ P Þ·ãRJ�ÝRFIJ
äyYZDEa d è.DGF ` Y d L1ÝRFIJ�ü^çíDGß�Þ·ãRJ P J
è è.DGF ` QRÞIãRJ�D P \ Üíd ÞIL7Þ·J dÞ·ã^L7Þ¿T
L P TMãVL P HEJ�LGF·J�ÞIãRJ d ÞIL7Þ·J d Y P ÞIãRJ"Ý^L7Þ·ã�D7ß�Þ·ã^J"ÝRFIJ
äyYZDEa d è.DGF ` ÞIã^L�Þ�L7FIJ P D7ÞcY P
Þ·ãRJ"ÝVL�Þ·ã�DGßÊÞIãRJ�T
DGæ�æ�D P ÝRFIJ�üRç®U^÷�ãRJ P J
è è.DGF ` æ1L Ü5d ã^LGF·J�YZÞ d J P^` Y P H�è�YZÞ·ã�DGÞ·ãRJ F
èÃDEF `Rd L7\]FIJ L `RÜ Y P^d J
F·Þ·J ` Qyè�ãRY�TMã5æ�J L P^d Þ·ã^L7Þ�èÃJ P J
J ` ÞID1T�FIJ L�ÞIJc\]Y P � d ÞID d DEæ�J�Ý^LGFlÞ dD7ß,Þ·ãRJ"LGaÂÞ·DEæ�L7Þ·D P UÂ÷�ãRD d J�Ý^L7F·Þ d QÂãRD�è.J
äGJ F QÂLGF·J P D7Þ)æ�D ` YZü^J ` U

à)D�è:è.J ` J d T
F·Y å JXÞ·ã^JÇLG\ZHEDGFIY�ÞIãRæ2D7ß�Y P T�FIJ
æ�J P ÞML7\�T�D P^d ÞIF·aVT+Þ·Y]D P ßêF·DEæ!LÏü P YZÞ·J
d J
Þ(D7ß"è.DGF `Rd Y P Þ·ãRJ�\ZJ
çÂY]T
DGHGFML7Ý^ãRY]T L7\�DEF ` J F UÃ÷�ãRY d L7\]HGDEF·YZÞ·ãRæ�QÃè�ãRY]TMãÌY d(d ãRD�è P Y PSÊY]H d U ��L P^` ��D7ßAL7ÝRÝOJ PV` Y�ç�b"QVa d J d L d Þ·FIa^T+ÞIaRF·J"T L7\]\ZJ `��có»û7ú�õ+ïkó 0�Þ·ã^L7ÞcL7\]è.L ÜÂd �EJ
J
Ý d
L FIJ
ÝRFIJ d J P ÞIL7Þ·Y]äGJ d ÞIL7Þ·J�D7ß�J äGJ
F Ü J ÿ_aRY]ä�LG\ZJ P T�JÇT�\�L dId DGß d ÞIL�ÞIJ d Y P Þ·ãRJ L7aRÞ·DGæ1L7Þ·D P U÷�ãRJ
FIJ�ßêDEF·JEQEÞIãRJ �có»ûGú�õ+ï»ó 0�Y d Y�Þ d J \�ß,Þ·ã^J<æ�Y P Y]æ1L7\µLGaÂÞ·DEæ�L7Þ·D P Y P J
äGJ F Ü�d Þ·J Ý0U

÷�ãRJºæ1L7Y P \]DyDGÝ<D7ßÂÞIãRJ�L7\]HGDGFIYZÞ·ãRæ F·JwL `RdÊd a å^d Jwÿ_aRJ P Þµè.DGF `Rd L P^` J d ÞML å \]Y d ãRJ d è�ãRY�TMã
Ý^L7F·Þ)D7ß�Þ·ã^J�è.DGF ` Y d LG\ZFIJ L `ÂÜ Y P Þ·ãRJ�L7aÂÞIDGæ1L�ÞID PÏî ÞIãRJ�� ñ � � ñ7ô 	 0 ó ��
�ö+Q^L P^` è�ãRY�TMã
Y d5P D7Þ î ÞIãRJ�� � 0m0 ó
ô^ï  ��� 
�ö+U.b P Y]æ�ÝVDEFlÞML P Þ d Þ·J Ý Y d5` J
Þ·J F·æ�Y P Y P H;è�ã^L7Þ(Þ·ã^Jì\�L d Þ
d ÞML�Þ·J�Y P ÞIãRJ¿ÝVL�Þ·ãíD7ßµÞ·ãRJ�T�DEæ�æ�D P ÝRFIJ�üRç�Y d�î ÞIãRJ�� ù�õMï Vïkù�ïkó ö+UU$»ß�� ù�õ+ï Vïkù�ïkó L7\]F·JwL `ÂÜ
ã^L d TMãRYZ\ ` FIJ P QÊY�Þ�æ�JwL P^d Þ·ã^L7Þ P DGÞ�L7\]\ d ÞIL7Þ·J d Y P Þ·ãRJ5Ý^L�ÞIãÏD7ß�Þ·ãRJ5ÝRFIJ
äyYZDEa d \ Ü L `R` J `èÃDEF ` LGF·J¿Y P Þ·ãRJ�Ý^L7Þ·ã5D7ß0ÞIãRJ<T�DGæ�æ�D P ÝRF·J
üRç®UU$ P Þ·ãVL�Þ)T
L d JEQ åyÜ T
LG\Z\]Y P H"ÞIãRJcßêa P T+ÞIYZD P
� S�W_Q�O���S I�K � S�P%Z�cGM2S�K Q_èÃJ"\]J�Þ�ÞIãRJ"æ�Y P YZæ�Y� L7Þ·Y]D P ÝRFIDÂT�J dId è.DGF ��D P ÞIãRD d J d ÞML�ÞIJ d Y PÞ·ãRJ<Ý^L7Þ·ã�D7ßÊÞ·ãRJ<Ý^F·J ä_Y]DGa d \ Ü L `^` J ` èÃDEF ` Þ·ãVL�Þ)L7FIJ P D7Þ)Y P Þ·ãRJ"T
DGæ�æ�D P ÝRF·J
üRç(Ý^L7Þ·ã0U
÷�ãRJ P è.JºL `R` Þ·D)Þ·ãRJ�� ù�õ+ï Oï»ù7ï»ó LcTMã^LGY P DGß d ÞML�ÞIJ d ÞIã^L�Þ,F·JwT�DEH P Y�
J�ÞIãRJ�� � 0m0 ó
ô^ï  ��� 
EU

÷�ãRJìßêa P T+ÞIYZD P � S�W_Q�O���S I�K � S�P%Z�cGMS�K Jµ\OJwT+Þ·Y]äGJ \ Ü è.DGF � d D P ÞIãRJ \]L d Þ�TMãRY]\ ` D7ß
Þ·ãRJ�L7FIHGaRæ�J P Þ d ÞML�ÞIJGU%$»Þ�Y d T
LG\Z\]J ` è�YZÞ·ã�Þ·ã^J�LGF·HEaRæ�J P ÞcÞIã^L�Þ�Y d ÞIãRJ�\�L d Þ d ÞML�Þ·J�Y P Þ·ã^J
T�DGæ�æ�D P ÝRF·J
üRç�Ý^L7Þ·ã î DGFÃÞ·ãRJ�Y P Y�ÞIY]LG\ d ÞML�Þ·J¿Y P Þ·ã^J¿\�L d Þ.T L7\]\�ö�U�^ÇJ P J
J ` Þ·ã^J�LGF·HEaRæ�J P Þ
d ÞML�Þ·J�Þ·D$æ�D ` Y�ß Ü YZÞ d ÞIFIL P^d YZÞ·Y]D P Y P Þ·ãRD d J�Y P^d ÞIL P T�J d Y P è�ã^Y]TMã Þ·ãRJ TMãRY]\ ` Y d Þ·D å JF·J ÝR\]LET�J ` è�Y�ÞIãíL P D7ÞIãRJ
F.J ÿ_aRY]ä�L7\]J P Þ d ÞML�Þ·J¿Þ·ãVL�Þ�ã^L d L7\]FIJ L `RÜ�å J
J P FIJ
HEY d Þ·J F·J ` U_S,Y]F d Þ·\ Ü Q
Þ·ãRJ5ßêa P T�Þ·Y]D P T L7\]\ d Y�Þ d J \�ß)FIJ T
aRF d Y]äGJ \ Ü a P Þ·Y]\.YZÞ�F·JwLGTMãRJ d Þ·ãRJ5J P^` D7ß�ÞIãRJ(Ý^L7Þ·ã$D7ß�Þ·ã^J
ÝRF·J äyYZDEa d \ Ü L `R` J ` èÃDEF ` Uµà)DGÞ·J1ÞIã^L�Þ�è�ãRJ P YZÞ�J P T�DEa P Þ·J F d L d ÞML�Þ·J(è�Y�ÞIã æ�DGFIJ1Þ·ã^L P
D P J)TMãRY]\ ` QGYZÞºL7\]è.L ÜÂd ÞML
�GJ d Þ·ãRJc\]L d ÞAD P JGUGb d ÞIãRJ�\ZJ P H7ÞIã1D7ß�èÃDEF `^d Y d \]Y]æ�YZÞ·J ` Q d D�Y d Þ·ã^J
` J
ÝÂÞIã�D7ß0FIJ T
aRF d Y]D P UE÷�ãRJ P Q_FIJ�Þ·a^F P Y P H�ßêFIDGæ�J LETMã�F·JwT�aRF d Y]äGJ)T L7\]\}Q_YZÞ.TMãRJwT � d è�ãRJ�ÞIãRJ
F.L
d ÞML�Þ·J�JwÿEa^YZä�L7\]J P Þ�Þ·D�Þ·ã^J"T�aRFIF·J P Þ d ÞIL7Þ·J<T
L P(å J�ßêDGa P^` Y P ÞIãRJ<F·J HGY d ÞIJ
FwU�$»ß,Þ·ã^Y d Y d Þ·FIaRJGQ



Þ·ãRJ P ÞIãRJ d ÞML�Þ·J�Y d F·J ÝR\]LET�J ` è�YZÞ·ã5Þ·ãRJ<JwÿEa^YZä�L7\]J P Þ d ÞML�ÞIJcßêDEa P^` Y P Þ·ãRJ<FIJ
HEY d Þ·J F U�$»ß P D7Þ Q
Þ·ãRJ d ÞML�ÞIJ¿Y d F·J HGY d ÞIJ
FIJ ` L d L�F·J ÝRF·J d J P ÞIL�ÞIYZäEJ)D7ß,L P J è T�\�L dId Uyà)DGÞ·J¿Þ·ã^L7ÞÃÞIãRY d ßêa P T+ÞIYZD P
ÝRF·DÂT
J dId J d D P \ Ü Þ·ãRD d J d ÞIL�ÞIJ d.å J
\]D P HEY P H�ÞID�ÞIãRJ�Ý^L�ÞIã5DGßµÞIãRJ�ÝRF·J äyYZDEa d \ Ü L `^` J ` èÃDEF ` QL P^` Þ·ã^L7Þ�Þ·ãRD d J d ÞIL7Þ·J d L7FIJ P J äGJ F�F·J ÝRF·DÂT
J dId J ` U

$ P ÞIãRJ d LGæ�J�ÝVL7ÝOJ
F$� � �»QyÞ·ãRJ"LGaÂÞ·ã^DGF d L7\ d D�ÝRFIDGÝOD d J�L P Y P T
F·J æ�J P ÞIL7\0T
D P^d Þ·FIa^T�Þ·Y]D Pæ�J
Þ·ãRD ` ßêDEFAa P^d DGF·Þ·J `1d J
Þ d D7ß®èÃDEF `^d Q7è�ã^Y]TMã1Y d LG\ d D å L d J ` D P Þ·ãRJ�T�\]D P L7Þ·Y]D P D7ß d ÞIL7Þ·J d
Þ·ã^L7Þ å J T
DGæ�J¿T
D P � Y�T+ÞIY P H�L dºP J
è èÃDEF `Rd L7FIJcL `^` J ` Uy÷�ãRJ�æ�J�Þ·ã^D ` Y d.d \ZD�è.J
FºL P^` a d J dæ�DEF·J�æ�J
æ�DGF Ü Q å aÂÞ�Y�Þ�Y d�d aRYZÞIL å \ZJ�è�ãRJ P Þ·ãRJ d DGF·Þ·Y P H(DGß�Þ·ãRJ�Y P ÝRaÂÞ ` L�ÞML�Y d T
DGæ�ÝR\]J�ç
L P^` Þ·Y]æ�J�ýkT�D PVd aRæ�Y P H^U

� Ó�587¿ÖR×���Û·Ô<> Õ��?;��ÌÚ®Ú%; � � ÕÂ× Õ��<;��X;&>ºÛ �GÕ2;0Ö

. aRFIY P H ÞIãRJìY P T�FIJ
æ�J P ÞML7\�T�D P^d ÞIF·aVT+Þ·Y]D P QAÞ·ã^JÇLGaÂÞ·DEæ�L7Þ·D P d ÞML�Þ·J d LGF·JXJ Y�ÞIãRJ
FíY P Þ·ã^J
F·J HGY d ÞIJ
F"DEF�D P Þ·ãRJ5Ý^L�ÞIãÏßêDGF�Þ·ãRJ5\]L d Þ�L `R` J ` è.DGF ` Uµb)\]\.Þ·ãRJ d ÞML�ÞIJ d Y P ÞIãRJ(FIJ
HEY d Þ·J F
L7FIJ d ÞML�ÞIJ d Y P ÞIãRJcFIJ d aR\ZÞ·Y P H"æ�Y P YZæ1L7\�L7aRÞ·DGæ1L7Þ·D P U59)J P T�JcÞ·ãRJcÞ·J æ�ÝODGFML7F Ü L7aÂÞIDGæ1L�ÞID P
å aRY]\�Þ ` aRF·Y P H�ÞIãRJcT�D P^d Þ·FIa^T+ÞIYZD P ãVL d ßêJ
è.J
F d ÞML�Þ·J d Þ·ãVL P Þ·ã^J)F·J d a^\�ÞIY P H<LGaÂÞ·DEæ�L7Þ·D P Ý^\Za d
Þ·ãRJ¿\ZJ P H7ÞIã�D7ß®ÞIãRJc\]D P HEJ d Þºè.DGF ` UEb d L<FIJ d aR\ZÞÃDGß®Þ·ãRY d QEÞ·ã^J d Ý^LGT
JcT�DEæ�Ý^\ZJ
çyYZÞ Ü Y d :�î � ö+QY}U JGUÊÞ·ãRJíL7æ�DGa P Þ�D7ß)æ�J
æ�DEF ÜÇP J
J ` J ` å_Ü ÞIãRJ5LG\ZHEDGFIY�ÞIãRæ Y d ÝRF·DEÝVDEFlÞIYZD P L7\AÞ·D � QÊÞ·ã^J
P a^æ å J
F)DGß d ÞIL7Þ·J d Y P Þ·ãRJ�æ�Y P Y]æ1L7\µLGaÂÞ·DEæ�L7Þ·D P UR÷�ãRY d Y d L P YZæ�ÝODGF·ÞIL P ÞcL ` ä�L P ÞILGHGJ�D7ß
Þ·ãRJ"LG\ZHEDGFIY�ÞIãRæ�U

^ÌY�ÞIã1F·J HEL7F ` Þ·D<ÞIãRJ)J�çÂJwT�aÂÞIYZD P ÞIYZæ�JEQ7Þ·ã^J¿L7\]HGDEF·YZÞ·ã^æ ÝRFIJ d J P Þ d Þpè.D"T�FIYZÞ·Y�T
L7\^ÝVDEY P Þ d
è�ãRY]TMãÌLGF·J�æ1L7F �GJ ` è�YZÞ·ã å D�çÂJ d Y P S,YZHVU � D7ß<L7ÝRÝOJ PV` Y�çÌb"U.÷�ãRY d æ�J L PVd Þ·ã^L7Þ�Þ·ã^J
Þ·Y]æ�J"T
DGæ�ÝR\]J�çÂYZÞ Ü è�YZ\]\ ` J ÝVJ P^` D P Þ·ã^J ` L�ÞML d Þ·FIa^T�Þ·aRFIJ�YZæ�ÝR\]J
æ�J P ÞIJ ` Þ·D1ÝOJ
F·ßêDGFIæéÞ·ã^J
d JwL7FMTMãRJ d D7ß�J ÿ_aRY]ä�L7\]J P Þ d ÞML�Þ·J d L P^` Þ·ã^J�Y P^d J
F·Þ·Y]D P^d DGß P J è FIJ
Ý^F·J d J P ÞML�ÞIYZäEJ d ÞIL�ÞIJ d Y P
Þ·ãRJ¿F·J HGY d ÞIJ
FwU�$ P � � �ªQGÞ·ãRJ�L7aÂÞIãRDGF dAd aRHGHEJ d Þ�Þ·ã^L7Þ Q åyÜ a d Y P H�L<ã^L d ã�ÞML å \]J�ÞID"YZæ�ÝR\]J
æ�J P ÞÞ·ãRJ.F·J HGY d ÞIJ
F,L P^` Y�Þ d Jwÿ_aRYZä�LG\ZJ P T�JÃF·J \]L7Þ·Y]D P^d Q
ÞIãRJÃÞ·Y]æ�J�T�DEæ�ÝR\ZJ
çÂY�Þ Ü D7ß^Þ·ãRD d JÃDGÝOJ
FML�Þ·Y]D PVd
T
L Píå J<æ�L ` J"L7\]æ�D d Þ)T�D PVd ÞML P Þ�L P^` J ÿ_a^LG\�Þ·D :�î \ZDEH � ö�U

ë P ßêDEFlÞIa P L�ÞIJ
\ Ü Q d a^TMã�L�ãVL d ãRY P H d Þ·FIa^T�Þ·aRFIJ�Y d�P DGÞ ` J d T�FIY å J ` QRL7\ZÞ·ãRDEaRHGãíYZÞcT
L Píå J
` J ` aVT�J `;` YZFIJ T�Þ·\ Ü ßêF·DEæ4ÞIãRJ�� ��� Y]æ�Ý^\ZJ æ�J P ÞIL�ÞIYZD P D7ß�ÞIãRJ5LG\ZHEDGFIY�ÞIãRæ æ�L ` J1ßêFIJ
J \ ÜL�ä�LGYZ\�L å \ZJ åyÜ Þ·ãRJ�L7aRÞ·ãRDEF d L�Þ�� MUM�W
	����H�HUH
��W2P���P2L2O���W_Q������UO�bUL2O������_c�O�� � MGT�Q U®÷�ãRY d
YZæ�ÝR\]J
æ�J P ÞML�Þ·Y]D P Þ·DyD � �RU 	 d JwT�D PV`Rd Þ·D å aRY]\ ` ÞIãRJ�æ�Y P Y]æ1L7\cLET Ü T�\]Y�T5LGaÂÞ·DEæ�L7Þ·D P ßêDEF
Þ·ãRJ/���	��
���Ç\ZJ
çÂY]T
D P î � �GQ � ��� d ÞIL7Þ·J d L PV` � �GQ � ����Þ·FML P^d Y�ÞIYZD P^d ö�L P^` � �GU ��d JwT�D P^`Rd ÞID
å aRY]\ ` Þ·ãRJ�D P JcßêDGF.Þ·ã^J � �����	�<\]J�çÂY�T�D P�î � � Q ��� � d ÞIL7Þ·J d L P^` �-� � Q ������Þ·FML P^d YZÞ·Y]D P^d ö+Q_Y P L
â�J P Þ·Y]aRæ $"$~������W 9 EURa P^` J Fcá0Y P aÂç(DEÝVJ FIL7Þ·Y P H dlÜÂd Þ·J
æ�U
9)J
FIJGQ®Y P^d Þ·JwL ` D7ß�L ` J�ÞILGYZ\]J ` d Þ·a `RÜ D7ß.Þ·ãVL�Þ�T�D ` JEQ®èÃJ�ÝRFIJ�ßêJ F�Þ·D ` J
ÞILGYZ\ADEaRF<D�è P

YZæ�ÝR\]J
æ�J P ÞML�Þ·Y]D P Q d Y P T�J�è.J1Þ·ã^Y P � YZÞ�LGaÂÞ·DEæ�L7Þ·Y�T
LG\Z\ Ü Y P Þ·J
HEFIL7Þ·J d"d DEæ�J1ßêJ L7Þ·aRFIJ d Þ·ã^L7Þ
L7FIJ P J J ` J ` Y P ÞIãRJ�HGJ P J
FML7\�L7FMTMãRY�ÞIJ T�Þ·aRFIJ�DGß ` Y�T+ÞIYZD P L7FIYZJ d Ý^F·J d J P ÞIJ ` Y P � J T�Þ U � Q®L P^`èÃJ�ã^L�äEJ�TMã^J T �GJ ` ÞIã^L�Þ)Y d ß¨L d Þ·J F Q^L d èÃJ<è�Y]\Z\ d J
J<\�L�ÞIJ
FwU

^ÌãRJ P L�HGY]äGJ PXd ÞIL7Þ·J�Y d¿d a åF J T+Þ¿Þ·D å J�F·J ÝR\]LET�J ` DGFcFIJ
HEY d Þ·J F·J ` QRYZÞ�æ�a d Þ å J�T�DEæ�ý
Ý^L7FIJ ` è�YZÞ·ã(Þ·ãRJ d ÞIL7Þ·J d L7\]FIJ L `RÜ ÝRFIJ d J P Þ�Y P Þ·ãRJ�FIJ
HGY d Þ·J
FwU �cß,T�DGa^F d JGQ_èÃJ�T
L PRP D7Þ�T�DEæ�ý
Ý^L7FIJ�Y�Þ"è�YZÞ·ã LG\Z\�ÞIãRJ d J d ÞML�ÞIJ d Q å JwT
LGa d J�ÞIãRJ1FIJ
HGY d Þ·J
F å J T
DGæ�J d HEF·JwL�ÞIJ
F<L P^` HEF·JwL�Þ·J F
L d è.J�Y P^d J
F·Þ P J
è è.DGF `Rd Y P Þ·ã^J"L7aÂÞIDGæ1L�ÞID P UR÷�ãRJ P QRè.J�ã^L�äGJ�Þ·D�ÞIãRY P �5LGHEL7Y P&� ^ÌãRJ P
L7FIJ¿Þpè.D d ÞML�ÞIJ d JwÿEa^YZä�L7\]J P Þ � ^ÇJ�ü P^` Þ·ã^J�ßêDG\]\ZD�è�Y P H1L P^d è.J
F d ßêDEF�Þ·ã^Y d ÿ_aRJ d ÞIYZD P QRJwLGTMã
D7ß�Þ·ãRJ æ T
D P^d Þ·YZÞ·aRÞ·Y P HìL P J è üV\�ÞIJ
F"ÞIã^L�Þ�\ZJwL�äGJ d æ�DEF·J�L P^` æ�DGFIJ d ÞML�Þ·J d DGaRÞ�D7ß�Þ·ã^J
T�DGæ�Ý^LGF·Y d D P Ý^F·DÂT�J d·d��



	 K�YZäEJ P ÞpèÃD d ÞML�ÞIJ d Q�Þ·ãRJ YZF�ãRJ YZHEãEÞ d ã^L�äGJ�Þ·D å J JwÿEaVL7\�Y�ß�Þ·ãRJ d ÞIL7Þ·J d LGF·JìÞ·D å J
J ÿ_aRY]ä�L7\]J P Þ U.÷�ãRJXãRJ YZHEãEÞ�Y d�P D7Þ d ÝVJwT�YZüVT
LG\Z\ Ü;P J
J ` J ` J
YZÞ·ã^J
F�ßêDEF1Þ·ã^JìY P T�FIJ
æ�J P ý
ÞILG\VL7\]HGDEF·YZÞ·ã^æ DGF�ßêDEFAÞIãRJ ` Y�T+ÞIYZD P L7F Ü�d TMãRJ
æ�JEQ å aÂÞ.Y�Þ P J
äGJ FlÞIãRJ
\]J dId T�D P^d Þ·YZÞ·aÂÞIJ d L PJu\�J T�Þ·Y]äGJ�ü^\ZÞ·J F U
SRaRF·Þ·ã^J
FIæ�DEF·JEQÂÞ·ã^J�ãRJ YZHEãEÞ¿Y d L1F·J \]L7Þ·Y]äGJ \ Ü \ZD�è P aRæ å J
F î FML P HEY P H å J
ÞpèÃJ J P ��L P^`
Þ·ãRJ�\]J P HGÞ·ã�D7ßVÞ·ãRJ�\]D P HEJ d Þ,è.DGF ` ö+Q�L PV` YZÞAT
L P�å J�T L7\�T�aR\�L�ÞIJ ` Y P ý»\]Y P J.è�YZÞ·ã P D�J�çyÞ·FML
Þ·FML�äGJ F d L7\�D7ß�ÞIãRJ�L7aRÞ·DGæ1L7Þ·D P î ÞIãRJ�\]J P H7Þ·ã�DGß�L d ÞIL7Þ·J<Y d ÞIãRJ"æ1L�çÂY]æ�aRæ�\ZJ P H7ÞIã�D7ß
Þ·ãRJ�ÞML7FIHGJ
Þ d ÞIL7Þ·J d D7ß�Y�Þ d DGaÂÞIHGDGY P H�Þ·FML PVd YZÞ·Y]D P^d ÝR\]a d D P Jwö�U

	 K�YZäEJ P ÞpèÃD d ÞML�ÞIJ d Q�Þ·ãRJ P aRæ å J
F�DGßºÞ·ã^J
Y]F�DEaÂÞ·HEDGY P H�ÞIFIL P^d Y�ÞIYZD P^d ã^L�äGJ�Þ·D å J1LG\ d D
J ÿ_a^LG\cYZß"Þ·ãRJ d ÞML�ÞIJ d LGF·JXÞ·D å JìJwÿEa^YZä�L7\]J P ÞwU.÷�ãRY d5P a^æ å J
F(Y d5P J
J ` J ` Y P DGF ` J F
Þ·DÇT�D PVd ÞIF·a^T�Þ�ÞIãRJíLGaÂÞ·DEæ1L�Þ·D P T�DEF·FIJ T�Þ·\ Ü QÊL P^` Y d LG\ d DìLìF·J \]L7Þ·Y]äGJ
\ Ü \ZD�è P aRæ å J
F
î FML P HEY P H�ßêFIDGæ �¿ÞID�Þ·ãRJ d Y� J<D7ßÊÞ·ãRJ"LG\ZÝRãVL å J�Þ)a d J ` ö�U

	 K�YZäEJ P Þpè.D d ÞML�ÞIJ d QÂÞ·ãRJ YZF¿èÃJ YZHEã_Þ d ã^L�äEJ�Þ·D å J�L7\ d D1J ÿ_a^L7\µY�ß�ÞIãRJ d ÞIL�ÞIJ d LGF·J�ÞID å J
J ÿ_aRY]ä�L7\]J P Þ U®÷�ãRJ�èÃJ YZHEã_Þ�Y dcP J
J ` J ` ßêDGF¿Þ·ãRJ ` Y�T+ÞIYZD P L7F Ü�d TMãRJ æ�JGQ d DíY�Þ�Y d L5HGDyD `
Y ` J L�ÞIDìT
LG\]T
aR\]L7Þ·J�YZÞ ` a^F·Y P H�ÞIãRJ5T
D P^d Þ·FIa^T+ÞIYZD P D7ß�Þ·ãRJíL7aÂÞIDGæ1L�ÞID PÌî ÞIãRY d Y d LG\ d DÝVD d·d Y å \ZJ d Y P T�J�Þ·ãRJ�è.J
Y]HGã_Þ�DGß.L d ÞML�ÞIJ�Y d Þ·ãRJ d aRæ:DGßºÞ·ã^J�è.J
Y]HGã_Þ d DGßºÞIãRJ�ÞIL7FIHGJ
Þ
d ÞML�ÞIJ d D7ß�YZÞ d DEaÂÞ·HEDGY P H�ÞIFIL P^d Y�ÞIYZD P^d ö�U
�cß.T
DGaRF d JEQ^ÞIãRJ�FIL P HGJ�D7ßºÝOD dId Y å \]J�ä�LG\Za^J d ßêDGF�Þ·ã^J�è.J
Y]HGã_Þ�D7ßÃL5HGY]äGJ P�d ÞIL7Þ·J�æ�L Ü
å JcäGJ
F Ü ã^YZHEã î FML P HEY P H�ßêFIDGæ ��Þ·D"Þ·ãRJ d Y�
J�D7ß�ÞIãRJc\]J�çÂY�T�D P ö+Q å aRÞÃJ
æ�ÝRY]FIY]T L7\^TMãRJwT � dÞ·J \Z\0a d Þ·ã^L7Þ�Þ·ãRJ<æ�D d Þ�ßêFIJ ÿ_aRJ P Þ�è.J
Y]HGã_Þ d LGF·J<L7\ d D�FIJ
\�L�ÞIYZäEJ
\ Ü \ZD�è P a^æ å J
F d U

÷�ãRJ
FIJ�ßêDEF·JEQ�DGaRFAY]æ�ÝR\]J
æ�J P ÞIL7Þ·Y]D P DGßVÞIãRJ)FIJ
HGY d Þ·J
F�Y d L�ÞIãRFIJ
J�ý ` Y]æ�J P^d YZD P L7\RLGF·FML Ü è�ãRY�TMã
T
L P5å J�LGT T�J d·d J `1åyÜ ãRJ YZHEãEÞwQ_Þ·ãRJ P aRæ å J
F�D7ßÊDGaÂÞIHGDGY P H<ÞIFIL P^d Y�ÞIYZD P^d L P^` è.J
Y]HGã_ÞwU��ÃLGTMã
T�J
\]\OD7ß®Þ·ã^Y d L7FIFIL Ü T�D P ÞML7Y P^d ÞIãRJ�\ZY d Þ.D7ß d ÞIL7Þ·J d Þ·ã^L7Þ d ã^LGF·J�ÞIãRY d ÞIãRF·J J)ßêJwL�Þ·a^F·J d�� U�^ÌãRJ P
L d ÞIL7Þ·J.Y d�d a å2F J T�Þ�Þ·D å J Y P H�FIJ
ÝR\�LGT
J ` DEF�F·J HGY d ÞIJ
FIJ ` Q èÃJ�T�D P^d Y ` J F,YZÞ d ßêJwL�Þ·a^F·J d L P^` YZÞ�Y dD P \ Ü T
DGæ�Ý^LGF·J ` è�YZÞ·ã�ÞIãRJ d ÞIL7Þ·J d Y P Þ·ãRJcT
DGFIF·J d ÝOD PV` Y P H<\ZY d ÞwU � P \ Ü Þ·ãRJ P èÃJ)äEJ
FIY�ß Ü Þ·ã^J
dlÜ æ å DG\ d DGß�Þ·ãRJ�\�L å J
\ d DGß�Þ·ãRJ�DGaÂÞIHGDGY P H1ÞIFIL P^d Y�ÞIYZD P^d L P^` Þ·ã^J
Y]FcÞML7FIHGJ�Þ d ÞML�Þ·J d QOè�ãRY�TMã
ã^L�äGJ¿Þ·D å J<J ÿ_a^LG\®Y�ß,Þ·ãRJ d ÞIL7Þ·J d L7FIJ¿ÞID å J<JwÿEa^YZä�L7\]J P ÞwU

^ÌãRJ P a d Y P H�DGa^F�YZæ�ÝR\]J
æ�J P ÞML�Þ·Y]D P D7ß^Þ·ãRJ�Y P T�FIJ
æ�J P ÞML7\ÂL7\]HGDEF·YZÞ·ã^æíQwÞIãRJ.Þ·Y]æ�J P J J ` ýJ ` Þ·D å aRY]\ ` Þ·ãRJ�LGaÂÞ·DEæ1L�Þ·D P D7ß�Þ·ã^J����	��
���Ç\]J�çÂY�T�D P Y d FIJ ` a^T�J ` Þ·D � U � d J T
D P^`^d U_$»Þ
ÞIL
�EJ d L P J�çyÞ·FML 	VU � d JwT�D P^`Rd Þ·Y]æ�J�ÞID5Y P T�DEF·ÝODGFML�ÞIJ"ÞIãRJ�Y P ßêDEF·æ1L�ÞIYZD P FIJ
H_L7F ` Y P H1ÞILGH d Q\ZJ æ�æ1L d L P^` Ý^F·D å L å Y]\]Y�ÞIYZJ d Q�ÞIãya d HGY]äyY P H<a d L�ÞID7ÞILG\^T�DEæ�ÝRYZ\�L�ÞIYZD P Þ·Y]æ�JcD7ß �yU�� d JwT�D P^`Rd U
$ P Þ·ã^JíT L d J(D7ßcÞ·ãRJ(�������	�ì\]J�çÂY]T
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F d J T�D P^` UA÷�ãRY d ü^HEaRF·J�Y d L7\ d D L P Y]æ�Ý^F·D�äEJ
æ�J P Þ�D P Þ·ã^L7Þ
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F d J T�D P^` U
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çÂÝR\]L P L�ÞIYZD P èÃJ"T L P ü P^` ßêDEF�Þ·ãRY d Y]æ�ÝRF·D�äEJ
æ�J P Þ)Y d Þ·ãVL�Þcè.J<ã^L�äGJ<LG\ d D
æ�L P L7HEJ ` Þ·D ÝRFID ` a^T�J�LÇæ�DGFIJíJ
þ�T�Y]J P Þ1Y P Þ·J F P L7\)L7FMTMãRYZÞ·JwT+Þ·a^F·J5ßêDGF�LGaÂÞ·DEæ�L7ÞIL^U�÷�ã^J
` J d T�FIYZÝRÞ·Y]D P D7ß�Þ·ã^Y d Y P Þ·J F P L7\AFIJ
ÝRFIJ d J P ÞML�Þ·Y]D P \]YZJ d DGaRÞ d Y ` J�Þ·ãRJ d T�DEÝVJ1DGß�Þ·ãRY d Ý^LGÝVJ F Q
å aÂÞcL PyÜ FIJ ÿ_aRJ d Þ d ßêDGF�ßêaRF·Þ·ã^J
F�Y P ßêDGFIæ1L�Þ·Y]D P D P ÞIãRY d�d a å2F JwT+ÞcLGF·J�è.J
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tIjpsyh
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nyq ��� Ä�jp¸_u���ÆÂfMu�nE¼
fMm<g_u{ipu�t+h
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jpfM��ÀAu{jp¸�¼ ipfMh
jpfIiºÀ�fMu�¼ ¸7jp�ºh�ipf��»jpo ipf+q�u�n1h¿�kfMgyh�ilh
jpf
�kfIjºo ~®z�u��»jp�MÁyÐÃfM��fIikjp¸EfMz�fM�k�MÄ_jp¸Ef�z�u��»jp�Ãu�n�jp¸Eu��ºz�h�jkjpfIiº�kfIjÃh
ipf)h z��ko<o
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÷�ãRF·DEaRHGãÌL P Y P ý ` J ÝÂÞ·ã d ÞIa `ÂÜ D7ß<Þ·ã^J ` Y�\OJ F·J P Þ(æ�J�Þ·ã^D `^d ßêDEF5T�D P^d Þ·FIa^T+ÞIY P H$LGT Ü T
\ZY�T
ü P YZÞ·J�ý d ÞIL�ÞIJíLGaÂÞ·DEæ1L�ÞIL^QÊè.J(ãVL�äGJ�ÝRFIJ d J P ÞIJ ` Þpè.Dìæ1LGY P T
D P Þ·FIY å aÂÞ·Y]D PVd ßêDEF�ã^L P^` \]Y P H
d aRYZÞIL å \ Ü \�L7FIHGJ d J�Þ d D7ßAè.DGF `Rd Y P ÞIãRJ�àcáÊâ ` DEæ1L7Y P UV÷�ãRJ"ü^F d Þcã^L d)å J
J P Þ·D ` J d YZH P L
HGJ P J
FML7\µLGFITMãRYZÞ·JwT+ÞIaRF·J�ßêDEF ` Y�T+ÞIYZD P L7FIYZJ d Q^è�ãRY]TMã�Y d L å \]J�Þ·D d Þ·DEF·J�ÞIãRJ�HEF·JwL�ÞcL7æ�DEa P Þ)D7ß
\ZJ
çyY�T
LG\ ` L�ÞMLíF·J \]L7Þ·J ` Þ·D�ÞIãRJ1è.DGF `Rd U%^ÇJ1ã^L�äGJ d ãRD�è P Þ·ã^L7Þ�YZÞ"Y d Þ·ãRJ1æ�D d Þ�T
DGæ�Ý^LGT�Þ
F·J ÝRF·J d J P ÞIL�ÞIYZD P è�ãRJ P è.J P J J ` ÞID ` J LG\Gè�YZÞ·ã"äEJ
F Ü¿d ÝVJwT�YZüVTAY P ßêDEF·æ1L�ÞIYZD P D7ßyÞ·ã^J d JAèÃDEF `^d
d a^TMã L d Ý^F·D å L å Y]\]Y�ÞIYZJ d QOÞ·ã^Y d"d TMãRJ æ�J å J
Y P H�Ý^L7F·Þ·Y�T�a^\]LGF·\ Ü L7ÝRÝ^F·DEÝRF·Y�L�ÞIJ�ßêDEF d ÞIDÂTMã^L d Þ·Y�T
àcáµâðLGÝRÝR\]Y]T L�Þ·Y]D PVd U

$ P L P L�ÞIaRFILG\)è�L Ü Q�Þ·ã^J d JwT�D P^` T�D P ÞIF·Y å aÂÞIYZD P T
DGæ�ÝR\]J�ÞIJ d DEaRF�æ�D ` J
\¿D7ß ` Y�T+Þ·Y]D7ý
P L7FIYZJ d�å_Ü Y]æ�ÝRFID�ä_Y P H5Þ·ãRJ�Y P T�FIJ
æ�J P ÞML7\�æ�J�ÞIãRD `Rd ßêDGF"T
D P^d Þ·FIa^T+ÞIY P H5æ�Y P YZæ1LG\ALGT Ü T
\ZY�T
L7aÂÞIDGæ1L�ÞMLRU&$ P Y P T�FIJ
æ�J P ÞML7\ºT
D P^d Þ·FIa^T�Þ·Y]D P^d Q d Y P T
J�Ý^L7F·Þ d D7ß.Þ·ãRJ ` Y]T�Þ·Y]D P LGF Ü Þ·ã^L7Þ�L7FIJ
L7\]F·JwL `ÂÜ T�D P^d ÞIF·aVT+Þ·J `(î Y}U JGUwÞ·ã^J d ÞIL7Þ·J d Y P Þ·ã^J�0 ó»ûGú�õ+ï»ó 07öµLGF·J P D¿\]D P HGJ
F d a å2F J T�ÞÊÞIDcßêaÂÞIaRFIJ
TMã^L P HEJGQ�è.J�T
L P a d J�D7ÞIãRJ
F d ÝOJ T�YZüVT.ßêJwL�Þ·a^F·J d D7ß d ÞML�Þ·J d Y P ÝVL7FML7\]\ZJ \}U7÷�ãRJ d J�ßêJwL�ÞIaRF·J d L7FIJ
d DEæ�J
Þ·Y]æ�J d Y P^d ÝRY]F·J ` Y P Þ·ãRJ¿èÃDEF �yY P H<æ�J TMã^L P Y d æ d DGß0DGaRF.L7FMTMãRY�ÞIJ T�Þ·aRFIJ�ßêDGF ` Y�T+Þ·Y]D P L7F·ý
YZJ d�î JGU H^U®Y P^` J
çyY P H ' ó�ú�û-)yï}õ ö�L P^`ìd DGæ�J�ÞIYZæ�J d Y P Þ·ãRJ å L d J�D7ßºDGÞ·ãRJ F<L7\]HGDGFIYZÞ·ãRæ d�î JGU H^U
)Ró
ú�û*)Âï¨õ ö�UVbc\Z\ÊD7ß,Þ·ãRJ æ�L7\]\]D�è a d ÞID�YZæ�ÝRFID�äGJ�Þ·ã^J"LGT
T
J dId Þ·D�Þ·ã^J"F·J HGY d ÞIJ
FIJ ` Ý^L7F·Þ d L P^`TMãRJ T �XJwÿ_aRYZä�LG\ZJ P T�J d è�Y�ÞIã�ÞIãRJ P J è d ÞIL7Þ·J d äGJ
F Ü FML7ÝRY ` \ Ü U�$ P T�D P^d Jwÿ_aRJ P T
JGQ�ÞIãRJ�Þ·DGÞIL7\
T�D PVd ÞIF·a^T�Þ·Y]D P Þ·Y]æ�J�DGßµÞ·ã^J d J¿æ�Y P YZæ1LG\0L7aÂÞIDGæ1L�ÞML�Y d \ZJ d·d ÞIã^L P Þ·ã^L7Þ�DGßµÞIãRD d J¿Ý^F·J ä_Y]DGa d
L7\]HGDGFIYZÞ·ãRæ d U
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