
����������	�

��������������
�������������� ���!�#"$�%��&����!�'

�)(*�'�����+�,�,�-�%�/.0�21��+&
354

6%7�897;:=<
>@?BADCFE
ADG=7%H�7;IKJMLBNFO
P ?BQ;CSRUTV>@?BE5TWNFXZY�CST[<
?B> CST[JMLB\WCSE
A#6'T]CST[JM\UT[JML^\

CFE
A P ?BQ;CFR_TV>@?BE5TWNFX`8aLBNbE
NF> JcLB\
d E
JceF?BRU\[JcT 4 NFXZfW?BgFJME;C

fK?^gbJME;C�h;6�CF\Ui�CSTVL]<
?�jkCSE�h�6+l'6$mS:�n
Go:=Ip: P :

q E5TV?BRUE
?^TBrkGo<�R[JM\^7sIKJML^NbOut d fW?BgFJME;C�7sGo:wv
<5T[TVQxrzyby�j9j9j{7|?^LBNbE�7~}
RU?BgbJcE;C�7~L,C5ySE�JMLBNFOML

Y�C 4 nF��hx���b�b��7
fW?^e+JM\U?BA�h%6�?^Q�TV?^> 3 ?BRpn��bh��,�b�b��7

:=<�> ?^A�CFL]i'E
N�jWOc?BA
gb?^\p\U}
Q
Q�NbRUTWX-RUNb>�T[<
?�I=CST[}
RVCFO26�LBJc?BE
L^?B\pCFE
A$8aE
gbJME�?B?BRUJME
g@fW?B\U?,CFRUL]<�GoNb}
E�LBJMO
NFX�GkCFE
CFA;C�7=IpJML^NbO�CFL]i'E
N�jWOM?^A
gb?B\�\U}
Q
Q�NbRUTpX-R[Nb>�T[<
?�6�N+LBJMCFO�6�LBJc?BE
L^?B\{CFE�A��p}
> CFE
J�TVJc?B\KfK?^\[?BCFR[L]<
GoNb}
E�LBJMO2NSXaGkCFE
CFA;C�7a�9<
?�}
\U};CFO2A
Jc\[LBOMCFJM>@?BRoCFQ
Q
OcJM?^\B7



�w�%�����^�+���
�������'���`�+�,�
�] �¡b¢��W£+����¤]¥'����¦,�, _�¨§�¥'�a©��, _ª��k�_��«��+©¨�k���¬����«��,���¨§��w�¬��¤_�'�'��­S¥5���a���w���'§��'©����5���, 

 ��]ª� ������_�¨§��W«�§b£5��©u®�¯°���' �§��
§��¬�����¬����«��,�¬§� _��§��K���5�2±+��������§�²S�' _��©���«{���+�, �³a�¬���¬����§�²5����ª��'�z´�¤]���'¤V�
���'£¶µ���«�����·¹¸F�¬������ _¥+©¨��®xº»�5�»�' _§����] _���¨���2§�²����5�����»���¬����«��,�¬§� _���, _�o�¬��¥+£'�¨��£{�������5�»�+ �§�±+©¨��«¼§�²
���¬����«{�,�����5ª� ��]ª� ���������§��°¤V§S�V½¶¤]���������p���)���5�{«p¥+©¨���¨�+©¨�= ��]ª� ����_���¨§��°«�§b£5��©�¢»�5���°���k���{¾À¿�Á[ÂuÃ,ÁUÂ
��¥'�¬�
��¤V�¬��£����+�,�a���5�K¤V§F�V½¶¤]�¨���S���»«{��³w±
�9 ������¬ _��¤V�¬��£��¬§�����¥5±+�¬����¤V��®
Ä ����«=¥'©��,���¨§���±+������£�§��Å�Æ£'��«{���'£#²M§� �«�§��5�]³�«�§b£5��©a���5§^¢»�����5� ��¥5�
�] _�¨§� _����³Æ§�²k���5�

�
§����¨���¨¦��V·-�+�, _�k�_�5 _���5Ç,�,ª��À���¬����«{�,�¬§� K§�¦��] p�� U���5ª��{§�²`��¤V§��5§�«{��¤]��©�©�³ «������'���5ª�²M¥+©%���, _��«��]�¬�] 
¦B��©�¥5���]®2ºÈ�'���`���'£+��¤]�,�¬�������+�,�`���+������������«{�,�¬§� È¤]���w±
�o¥'���]²M¥'©�©¨³À��«��+©¨§^³���£w���¶��«{��§� _�������`�' _��¤[·
����¤]��©�������¥'�,���¨§��'�]®

É@ÊSË;Ì=Í �^Îx��Ï �5§��+©����5���, Z ��]ª� ����_���¨§��;¡b ����¬�¬ U��¤V�¬��£����¬����«��,���¨§��;¡'���5 U���5Ç,�,ª��W���'£��' ��]�¬���¬�»���¬����«{�B·
�¬§� _�]¡+­F¥'��£5 U�,����¤k±+�����a���'£Ð _���¬Ç�¡5����«=¥'©��,���¨§��;®

�



Ñ�Ò Ó �������21�Ô�ÕF���-���

Ö NbR > CFE 4×4 ?BCFR[\^hpJ�T <
CF\ 3 ?B?BEØi+E�N�jWEÙT[<;CST)\[<
RUJME
i�CFgb?$TV?^L]<
E
JMÚ'}
?^\ 4 JM?BOcAØ?^\UTVJc>)C�TVNbRU\ÐjW<�JML]<
CFRU?�\U}
Q�?BR[JcNbR9JME°T[?BR[>@\WNFXZRUJM\Ui TV<
CFE$T[<
?�>)C�Û�Jc>�}
>ÜOMJMiS?BOcJM<
N+N�A)?B\UT[JM> CSTVNFR{Ý¹Y�Þ!8»ß9N�eF?BRWTV<
?{?^E'T[JMRU?
Q;CFR[CF>@?^TV?^Ra\[Q;CSLB?¶Ý¹à�R[} 3 ?BR^h;���b�bá�h5Q�7
��ß�7Èà{RU} 3 ?BRaQ
RUN�e+JcA
?B\»C�R[?^LB?BE5T�\UTVCFRUT[JME
g�Q�NbJME5TZjW<�JML]<@\[}
R_eb? 4 \
TV<�JM\À?�Û�T[?BE
\UJceF?@OcJcT[?BRVC�TV}
RU?F7�âo?�TV<�JM\�CF\=JcT�> C 4 hxT[<
?B\U?@?^\UT[JM> CSTVNbRU\=<;C,eF?@E�NFTÀX-Nb}
E�A�?�Û+TV?^E
\[J�eb?@}
\[?Sh
N�jWJME
g�T[N�T[<
?KC 3 \[?^E
LB?pNFX%> ?BCFE
\aTVN{LBNF> Q
}�TV?WLBNbE�ã;A
?BE�LB? 3 CFE
A
\^7ÈfK?^LB?BE5T[O 4 h'<
N�j�?^eF?BRBh
ä�CSåBJM>@J
CSE
A
âoRUN�jWE�\UTVNFE
?æÝ_�,�b�b�5ßÀ<;C,eb?)Q
R[NbQ�Nb\U?BAçL^NbE�ã;A
?^E
LB? 3 CFE
A
\ 3 CF\[?^AçNbE 3 N+NFTV\_TVRVCSQÅT[?BL]<
E
JcÚ'}
?B\^7#�9<
? 4
ã;E
AÅTV<;C�T�è^7�7�7|\UJM>@Q
OM?�Q�?BRULB?BE5T[JMOM? 3 N�NSTV\UT[RVCFQÅLBNFE�ã;A
?^E
LB? 3 CFE
A
\�Q%?^RUX-NbRU>éj�?BOMOÈ?^E
Nb}
gb<ÅTVND\[}
Q
Q�NbR_T
?B>@Q
JcR[JMLBCFO�CSQ
Q
OMJcL,CST[JMNbE�\oNFX�\[<
RUJME
i�CFgF?�?^\UT[JM> CSTVNbRU\B7~ê/Ý�ä{CFåBJc> JxCFE
ADâoR[N�jWE
\_TVNbE�?Fh!���b�b��h�Q�7��b�bß�7
6�<
RUJME
i�CFgb?Ð?^\UTVJc>)C�TVNbRU\�<;C,eb? 3 ?B?^EëA
?�eb?^OMNbQ�?BAÅX-NbR{>)CFE 4 \UJcT[};CSTVJcNbE
\^h�JcE
LBOc}
A
JcE
g*TV<
?@OMJcE
?,CSRÀR[?�ì

gbRU?B\[\UJMNbEí>@N+A
?BO�7��KN�jo?�eb?BR^h�> CFE 4 NSXKT[<
?*>@N�A�?BOM\¶TV<
?*?^LBNbE�Nb> ?�TVRUJMLBJMCFEëjWJc\[<
?^\�TVN�?B\_TVJc>)CST[?°CFRU?
E
NbE�OMJME�?,CFR^h'CFE
A)NSXuTV?BE JME
L^OM}
A�?KRU?BgbRU?B\U\[NbRU\oX-NbRajW<
JML]< JME
\_TVRU}
> ?^E5T]CFO;eSCFR[JMC 3 Oc?B\a?B\_TVJc>)CST[JMNbE�j�Nb}
OcA 3 ?
E
?^LB?B\U\VCFR 4 h�TVN 4 JM?BOcA�LBNbE�\[JM\_TV?^E'T¶?B\_TVJc>)CST[NbR[\^7w�9<
?^R[?ÐjoNF}
OMA 3 ?@OcJcTUTVOM?�Q
R[CFL^T[JML,CSOZQ
}
RUQ%Nb\U?ÐJMEæA
?^eF?BO�ì
NbQ
JcE
g�\U}
L]<D?^\UT[JM> CSTVNbRU\Bh+<
N�jo?�eb?^RBh;jWJcT[<
Nb}�TkT[<
?�Q
RUNb\[Q�?BL�TWNFX!TV<
?^JMR 3 ?BJcE
gÐC�}
\U?^X-}
O2CSA
A
JcT[JMNbE TVN�TV<�?
CFQ
Q�OMJM?^A*?BL^NbE
Nb>@?^T[R[JcLBJîCSE*NbRk\_T]CST[JM\UT[JML^JîCFE�ï~\»R[?BQ�?BR_TVNbJcR[?S7Zðë?�L^NbE
\[JcA
?BR�TV<
?{CFQ�Q
OMJcL,CST[JMNbE@NFX�\[<
RUJME
i�CFgF?
?B\_TVJc>)CST[JMNbE°T[N)TV<
?¶E
NbE
OcJME
?BCFRWR[?^gbR[?^\[\[JcNbE#>@N�A�?BO¹7K6+<
R[JcE
i�CFgb?�?B\UT[JM> CSTVNFR[\KNFXZTV<�?�HbCF>@?B\pCFE
Aæ6'TV?BJcE
T 4 Q%?#Ý¹6+T[?BJcE�hÈ���5ñF��vZHbCF>@?B\¶CFE
Aí6'TV?BJcE�h»���b����ßÀCSR[?@Q
R[?^\[?BE5T[?BAçjW<
JcL]<ë<;C,eb? \[}
Q�?BRUJMNbR{Q�?BR_X-NbR[> CFE
L^?
JME°T[?BR[>@\9NFX 3 JîCS\WCFE
A$R[JM\Ui*N�eb?^RKNSTV<
?^RK?^\UT[JM> CSTVNbRU\kLBNFE
\[JcA
?BRU?BA�h�}
E
A�?BRKCÐeSCFRUJM?�T 4 NFX�LBNbE�A
JcT[JMNbE
\^7 q E
jW<;CSTÈX-NbOcOMN�jW\BhbT[<
R[?^?p\U}
L]<*?^\UTVJc>)C�TVNbRU\ÈCFR[?WA
?�eb?BOcNbQ�?BA�7a�9<
?^JMRÈ: P âòCFE
A : P fØQ�R[NbQ�?BR_TVJM?^\»CFR[?9TV<�?BE
CFE;CSO 4 \[?^A�7
ó�ô�õ;ö¨÷uõxø[ùFú=û�ø[ù�ü�ýÈþ%ÿ���ùFú]ø]ü
��NÐã�ÛÆJcA
?,CS\Bh;LBNFE
\[JcA
?BR9TV<�?�RU?BgbRU?B\U\[JMNFE$>@N+A
?BO�h������� 	�

����� Ý��b7c��ß

jW<
?^R[? ����	�
 JM\9CSE����Å�ÀeF?BL�TVNbRWNFX�?BOc?B>@?BE5TV\^h ����� 	�
���������� v 	�
 h 3 ?BJcE
g�E
NbE�OMJME�?,CFR�JME*TV<�?ÀQ;CFR[CF> ?�TV?^R
eb?^L^T[NbRBh 	 h�CFE
A ��� Jc\kC! "���ÀeF?BL^T[NbR9JME� 'ì¬A
Jc> ?^E
\[JcNbE;CFO%8a}
LBOcJMA
?BCFE*\UQ;CFLB?S7È�9<
?ÀX-}
E
L�TVJMNFE;CFO%X-NFR[> NFX��� Jc\pJcA
?BE5T[JML,CSO�N�eF?BRÀCSOMO2N 3 \U?BR_eFC�TVJMNFE
\Bh$# � �&% �'�'� %(�`7W�9<
?�eb?^L^TVNFRBh 	 JM\*)+�í�b7W�9<
?¶?BOM?^> ?^E5TV\=NSX*,
CFRU?�}�E
i'E
N�jWE�?BRUR[NbRU\WNbR�-;}
L�TV};CST[JMNbE�\Bh
jWJcT[<°TV<
?{Q
RUNbQ%?^RUT[JM?B\WCS\[\[}�> ?^A 3 ?BOMN�j{7
�9<
?{N 3
. ?^L^TVJ�eb?�Jc\oTVN�?^\UTVJc>)C�TV?pT[<
?�Q;CFR[CF>@?^TV?^Roeb?^L^T[NbRBh 	 h�}
\[JcE
g�E
NbE�OMJME�?,CFR�OM?,CS\UT9\UÚ+}
CFR[?^\B7»�9<
?

>@JME
Jc> Jc\VCST[JMNbEDNFXK6
6 � 	�
/�0� �21�� Ý 	 ß 
435���61�� Ý 	 ß 
 354 L]<�NbJML^? NFX 	 4 JM?^OMA
\{TV<
?@\[?�T�NFXoã;R[\_TUì¬NFR[A
?^R
LBNFE
A
JcT[JMNbE�\Bh 7 �+12���98	�
;: 3=< �(8	�
�� m Ý��b7znFß
jW<
?^R[? < �(8	�
>�@?A����	B
DCE?A	 FHGI hkJc\@T[<
?J����)Ù>)CST[R[J�ÛíNFX�A�?BR[J�eSCSTVJ�eb?B\@NFX ��� 	�
 hk?^eSCFOc};CSTV?^AÙCST@TV<�?
E
NbE�OMJME�?,CFRkOc?,CF\_TW\[Ú'};CFRU?B\p?B\UT[JM> CSTVNFRBh 8	 7
d E
A�?BRWTV<
?�X-NbOcOMN�jWJME
gwR[?BgF}
OîCFRUJcT 4 LBNbE�A
JcT[JMNbE
\^rK Ñ �9<�?L-;}
L�TV};C�TVJMNFE
\BhB, � hkJME×TV<�?�>@N�A
?^O�Ý_�b7���ßÐCFR[?$JME�A
?BQ�?BE
A�?BE5T°CFE�AØJMA�?BE5TVJcL,CFOcO 4 A�JM\UT[R[J 3 }�TV?^A
R[CFE
A
Nb> eSCFRUJîC 3 OM?B\°jWJ�TV< C×LBNFE'T[JME'}
Nb}�\�A
Jc\UTVRUJ 3 }�TVJMNFE X-}�E
L^T[JMNbENM NFE TV<�?�RU?,CFO�OMJcE
?�O �
Ý 1QP % �RP ß�vKð�?DA�NçE
NFT >)CSiF?�\UQ%?^LBJ�ã;L#CF\U\[}
>@Q�T[JMNbE
\ C 3 Nb}�T@TV<
?$X-}
E
L�TVJMNFE;CFO9X-NbR[> NSXRM@h
CFO�TV<
NF}
gb<*j�?¶A
N@CF\U\[}
>@?{TV<;CST�S�:Àf �T�U�D
$��VXW % VXWZY m[%]\�# � �&% �'��� %(��vK_^ Ö NFRWCFOMO�#[h ����� 	�
 JM\WC�L^NbE5TVJME'}
NF}
\9X-}
E
L^T[JMNbEÆNFX 	 h�X-NbR 	a`�b v

n



K_c b Jc\WC@L^OMNb\U?BA$CFE
A 3 NF}
E
A
?^AD\U} 3 \[?�T=NSXd)�ì�A
JM>@?BE
\UJMNbE
CFOx8a}
L^OMJcA
?,CFEÆ\UQ;CFLB?SvKfehgU
�i �kj�l9m�n ��	 % 	 l 
 LBNbE5eb?^R[gb?^\#}
E
J�X-NbR[>@O 4 X-NbRDCFOMO 	 % 	 l `ob T[NÙC/L^NbE5TVJcE+}�Nb}
\DX-}�E
L^T[JMNbE�hm � 	 % 	 l 
 v�CFE
AKfepgrqsiut ��	 % 	Bvr
�� m$JcXoCFE
AëNFE
O 4 J�X 	w�x	Bv h�TV<;CST¶JM\^h t ��	 % 	Bv9
 JM\{Q�Nb\[J�TVJceF?ÐA
?^ã;E�JcTV?S7*jW<
?BRU?m�n ��	 % 	 l 
y�xz n�4{ l ������	�
|����� 	 l 
*�w��� 	�
43���� 	 l 
 h�CFE
A t n � 	 % 	 l 
s�}z n�4{ l � ��� Ý 	 ß 1~��� Ý 	 l ß 
�W>�� � Ý 	 ß 12� Ý 	 l ß 
435� � Ý 	 ß 12� Ý 	 l ß 
 h	 L,CFE 3 ?@L^NbE
\UJM\UT[?BE5TVO 4 ?B\_TVJc>)CST[?BA l 354 8	 }
\[JcE
g°TV<
? à{CF}
\[\�ì�IK?^j9TVNFE�RU?BgbRU?B\[\UJMNbEØÝ¹à{I=fpß=NFX 7 �"1���98	 � 
;: NbE < �98	 � 
 h2jW<
?BRU? 8	 � JM\{CÆ\[?�TwNSXo\_T]CFR_TVJME�gÆeSCFOc}
?B\�X-NbR 	 7 Þ2?^T 8� � 3 ?�TV<�?@?^\UT[JM> CSTV?^\�NSXoTV<�?
LBN+?��@L^JM?BE5T[\�NbE < � 8	 � 
 C�TÈJcTV?^RVCST[JMNbE�#U7Z�9<
?^E 8	 �4� l � 8	 � � 8� � h+CFE
AÐTV<
Jc\aJcT[?BRVC�TVJMNFE�Q
R[N+LB?^A
}
R[?KLBNFE'T[JME�ì
}
?^\�}
E5TVJMO`CFEæCFQ
Q�R[NbQ
RUJîCST[?�LBNFE'eF?BRUgb?BE
L^? L^R[J�TV?BRUJMNbE�JM\=\[CSTVJc\Uã;?^A�h 4 JM?^OMA
JcE
g 8	 CSTÀT[<
?wã;E
CFOZJcT[?BR[CSTVJcNbE�7
: LBNbE�\[JM\_TV?^E'T¶?B\_TVJc>)CST[NbRÀNFX�TV<
?�eSCFRUJîCFE
L^?�ì�LBN�eSCFR[JMCFE
LB?�> CST[R[J�Û#NFX 8	 Jc\�gFJceb?^E 354 T[<
?Ð?B\UT[JM> CSTVNFRÀNFX
TV<�?�eSCFRUJîCFE
L^?�ì�LBN�eSCFR[JMCFE
LB?{NFX 8� v h;jW<
?BRU?¶TV<�?#è���ê@JME�A
JMLBCSTV?^\WT[<
?�?B\UT[JM> CSTVNFR9NFX`T[<
?¶A�?^e+JîCST[JMNbEÆeb?^L^T[NbR
NbE°TV<�?�OMCF\UTWJ�TV?^RVCST[JMNbE�7`�9<
JM\9eSCFR[JMCFE
L^?�ì¬L^N�eFCSR[JîCSE
LB?À?^\UT[JM> CSTVNbRoL,CFE 3 ?{A
?^E
NFT[?BA8S�:Àf �(8	�
$� 8V W 7 < �(8	�
 3=< �98	�
;: j�l Ý��b7��bß
jW<
?^R[? 8VXWL����3d�UC ��hkCFE�A ���0��1����98	�
 7 q T \[<
Nb}�OMA/CFOM\UN 3 ?$E
NFTV?^AòT[<;CST 8	 JM\@CF\ 4 >@Q�TVNSTVJMLBCFOMO 4
E
NbRU>)CSOMO 4 A
Jc\UT[R[J 3 }�TV?^A�h
gbJ�eb?BEÆTV<�?{X-NFOMOMN�jWJcE
g�CFA
A�JcTVJcNbE;CFO%R[?^gb}
OîCSR[JcT 4 LBNFE
A
JcT[JMNbE�\K_� 	 v Jc\WCFE$JME5TV?^R[JMNFRkQ%NFJME5T9NFX b 7»Þ!?�T b v 3 ?�CFEÆNbQ�?BE$E
?BJcgb< 3 Nb}�R[<
N+N�AÆNFX 	 v JME b 7K_� �9<
?9ã;R[\_T»CFE
A@\[?BL^NbE
A@A
?BRUJceSCST[Jceb?^\Bh ?A����� 	�
�C�?�	�� CSE
A ? W ����� 	�
DCE?A	���?A	Z� %�Ý;�U%�� � �&% ���'� %H)�ß`?�Û�JM\_T

CFE�A�CFRU?�LBNbE5T[JME'}
Nb}
\9X-NbRWCSOMO 	a`�b 7KL� Ý_� C �2ß z n� Ý ? W ��� Ý 	 ß CE?A	 ßBÝ ? W ��� Ý 	 ß CE?A	 ß 3 �T� � j�l�� 3 � Ý 	 ß � � Ý 	 ß 
 LBNbE5eb?^R[gb?^\ÅT[NÙ\[NF> ?ç> CST[R[J�Û%h� Ý 	 ßo}
E
JcX-NFR[>@O 4 JME 	 X-NbR 	N`+b v �K_� Ý_� C ��ß z n� ��?=W(��� Ý 	 ß CE?A	 � ?A	 � 
�W LBNbE5eb?^R[gb?^\p}�E
JcX-NbRU> O 4 JcE 	 X-NFR 	N`�b v %�Ý;�U%�� � �&% �'��� %H)�ß�7K_�L� � � Ý 	 v ßoJM\9E
NbE�\[JME�gb}
OîCSRB7
Ý�\U?B?w6�? 3 ?BRKCFE�A$ð JcOMA�h%���bá5ñ�h;Go<;CFQ�T[?BR{��n�7sn�7��5ß�7
þ�ý¹ùFý�ø��)ø�õ;ý9ô]��ý� ;ø�¡�ú]ôE¢BöMø��
6�}
Q
Q�Nb\U?WT[<;CST 	 LBCFE 3 ?9Q;CFRUT[JcT[JMNbE
?^Aw\U}
L]<@T[<;CST 	��£� 	 3 l F¤	 3 W 
¥3 7��9<
?9\[} 3 ì�eb?^L^T[NbR[\^h 	 l CSE
A 	 WCFRU?{CF\[\U}
> ?^A°TVN�<;C,eb?{A
Jc> ?^E
\[JcNbE
\�¦§�Å�{CFE
A_�¨�æ��R[?^\[Q�?BL�TVJceF?BO 4 h�CFE
A�) � ¦ � ��7a�9<
?{CS\[\[N+LBJMCSTV?^A

à{I=f RU?BÚ'}
JMRU?BAÆTVNÐ?B\_TVJc>)CST[? 	 jWJcOMO�TV<
?^E 3 ?�+1©���98	�
$� < l �98	�
 � l � < W �(8	�
 � W �«ª Ý��b7|l5ß

jW<
?^R[? < �¬�(8	�
��a?���� 	�
DCE?A	 � F9GI�­ h�# � �&%�n{CFR[?B�"�!¦¶CFE
A"�®���{> CSTVRUJMLB?^\ÈNFX�A
?^R[J�eFC�TVJceF?B\»NFX ��� 	�
 jWJcT[<R[?^\[Q�?BL�ToTVN 	 � h
# � �E%�nÀR[?B\UQ%?^L^T[Jceb?^O 4 h�?�eFCSOM};CST[?BA CSTÈTV<
?KE
NbE�OMJME�?,CFRaOc?,CF\_T�\UÚ'};CFR[?^\�Ý�I=Þ�6
ßZ?B\_TVJM> CST[NbRB7¯�°'±�±5°'±�²E±�³$´�µ·¶�¸�¹�º»¶½¼¿¾9À�Á�À�Â�Ã�Ä·´�ÅUÆÇ±�³k¾9È¤É�¾¬Ê&¾9ÈUÉ ÈÌË4Í�³=´s¶¤±�ÆH´�¹�º�±r¶�¶¤¹»ÎÇÏ�Ð·ÎÇÎÇ¹�Í�µ�Í�ËEÆÇÄU±k³ÇÍ�º�±XÅUº»´(Ñ�±9¶y²'Ñy±9´�ÏÒÄ�Í�ËEÆÇÄ·±rÎÇ±´�ÎHÎÇÐUÓ�Å¤ÆÇ¹�Í�µ·ÎrÉ
�



Ö NbR9OîCST[?BR9A
?�eb?^OMNbQ
>@?BE5T[\Bh;jo?�CFOc\[NÐA
?^E
NFTV?�T[<
?{Q;CFRUT[JcT[JMNbE
?^A°>)C�TVR[J�ÛÔ � 	�
�� 7 Ô l ��	�
�F Ô W ��	�
;: Ý��b7zñFß

CFE
AÆTV<�?�Q�R[N+A
}
L^TW> CST[R[J�Û%h

Ô � 	�
 3 Ô ��	�
$�@Õ Ô l � 	�
 3 Ô l ��	�
 Ô l ��	�
 3 Ô W � 	�
Ô W � 	�
 3 Ô l ��	�
 Ô W ��	�
 3 Ô W � 	�
/Ö Ý��b7s�bß

ðë?{CSR[?�JME5T[?BR[?^\UT[?BA$JME*TV<�?�?B\UT[JM> CSTVJcNbE*NFX!T[<
?�Q;CFR[CF> ?�TV?^Roeb?^L^TVNFRBh 	 l h
JcE*TV<
?�Q�R[?B\U?BE
L^?¶NSX�\UNb>@?\[NFRUTKNFX õxô�õ�×¹üBùE�Ø¡�öMø�÷uõ'�,ô�ú��@ùFý�÷¹ô�õ Ý�IÀ6 q ß9C 3 Nb}�T 	 W 7
ó�ô�õ�×¹üBùE�Ø¡�öMøÚÙ�õ'�,ô�ú��@ùFý�÷¹ô�õ
ðë?æCSR[?�Q
RUJM> CFR[JcO 4 JME5T[?BR[?^\UT[?BA JMEÙT[<
?�?B\_TVJM> CST[JMNbEÙNSX�T[<
?�R[?^gbR[?^\[\UJMNbE Q;CFR[CF>@?^TV?^R*\[} 3 ì�eF?BL^T[NbR	�Û jW<
?BE�T[<
?�IÀ6 q NFR ��õdÜ]ø�ú�ý¹ùF÷uõ_¡�ú�÷¹ô�ú�÷uõ'�,ô�ú��@ùFý�÷¹ô�õ Ý dÚÝaq ß=C 3 Nb}�T 	/Þ JM\pR[?BCFA
JMO 4 C,eFCSJMOîC 3 OM?S7=�9<
Jc\

\[J�TV};C�TVJMNFE¶> C 4 CSR[JM\U?»jW<�?BE�TV<�?BR[?�JM\�N�eb?BR�ì¬>@N�A�?BOMOcJME
gKCFE�A�NbE
?»jWJM\[<�?B\`T[N=R[?^> N�eF?�TV<�?oJMRUR[?^OM?^eSCFE5T�Q;CFR_T
NFX�T[<
?=>@N+A
?BO�h�Ý_�b7���ß�h�CFE
A JME
L^R[?BCF\[?KTV<
?p?��@LBJc?BE
L 4 NFX�?B\UT[JM> CSTVJcE
g 	 7 Ö NbRÈ?�Û�CF>@Q
OM?Sh�CSOMOM}�A
JME
gÀT[NwTV<�?
\[Jc>�}
OMCSTVJcNbEÆ?�Û�CF>@Q
OM?{jW<
JML]<DjWJMOMO2X-NbOcOMN�j{h;\[}�Q
Q%NF\[?wT[<;CST=T[<
?BRU?wJc\p}
E�LB?BR_T]CFJcE5T 4 N�eb?^RpT[<
?wX-}
E
L�TVJcNbE;CFO
X-NbRU> NFX�Cæ>@NbE
? 4 A
?B> CFE
AòR[?^OîCST[JMNbE
\U<
JMQx7ò�9<�?$X-}
E�L^TVJcNbE;CFOkX-NFR[> L^Nb}
OMA 3 ?DOcJME
?BCFR�NbRÐE
NFE
OMJcE
?,CFR
JMEòQ;CFR[CF>@?^TV?^R[\^hWCFE
AØ\UNb>@?DNFX=TV<
?D?BOM?^> ?^E5TV\@NFX ��� L^Nb}
OcA/Q�?BRU<;CFQ
\ 3 ?D?�Û�LBOc}
A
?BAx7¼�9<�?#Q%NF\[\[J 3 OM?
OMJcE
?,CSR[JcT 4 JME×Q;CFR[CF>@?^TV?^R[\ CFE
Aò?�Û�LBOc}
\[JcNbEØRU?B\_TVR[JcL^T[JMNbE
\�NFEØ?BOc?B>@?BE5TV\ÐNFX ��� Ý-LBNb>@Q
RUJM\[JcE
g�TV<
?DIÀ6 q ß
LBNF}
OMA 3 ? JMgbE
NFR[?BAx7Æ�pN�jo?�eb?^RBhaTV<
Jc\wI=6 q > C 4æ3 ?)}�\[?BA�TVN�?^\UT[JM> CSTV?ÐTV<
? Q;CFR[CF> ?�TV?^R[\�NFX9JME5T[?BR[?^\UTB7
�9<'}
\Bh
T[<
?ÀRU?BgbRU?B\[\UJMNbE°Q
CFRVCF>@?^T[?BRoeF?BL�TVNbR9LBCFE 3 ?=Q;CFRUT[JcT[JMNbE
?^A�h�CFE
A°JcT�JM\oQ
OîCF}�\[J 3 OM?WTV<;CST 	�Þ Jc\ õxø[ùFú
TVN�\UNb>@?À\[Q�?BL^Jcã;?^A 	�ßÞ jW<
JcL]<�h�jWJ�TV<
Nb}�TkOMNF\[\kNFX�gb?^E
?BR[CFOMJ�T 4 h�>)C 4 3 ?À\U?^T9T[NÐC�E+}�OMO%eF?BL�TVNbR^7»�9<�?{IÀ6 q> C 4 TV<'}
\ 3 ?�X-NbRU>�}
OMCSTV?^AÆCF\

I=6 q r 	/ÞÚ�aà Ý��b7»áFß
q E#TV<�JM\=JcE5eb?B\_TVJcg5CSTVJcNbE�j�?�CFRU?�JME5TV?^R[?^\UTV?^AæJME�T[<
?�R[N 3 }
\UTÀ\UT]C�TVJM\_TVJcL,CFO�?B\_TVJM> CST[JMNbE$NFXaTV<�?�Q;CFR[CF> ?�TV?^R
eb?^L^T[NbR 	 jW<
?^EæT[<
? dÚÝÈq NbR=IÀ6 q JcE×Ý_�b7�ábßWJM\ÀC,eSCFJcOîC 3 Oc?F7 q E#TV<
?wQ
R[?^\[?BE5T{\_TV}
A 4 h�?B>@Q
<;CS\[JM\=JM\=NFE�C
\[J�TV};C�TVJMNFE$jW<
?^R[?�TV<
?¶\VCF>@Q
OM?{\UJMåB?¶JM\KOîCFRUgb?Fh
jW<�JMOM?{TV<�?wQ;CFR[CF>@?^TV?^R9eb?BL�TVNbR 	�Þ JM\WT]CFiS?BE#T[N 3 ?wL^OMNb\U?
TVN 	�ßÞ h'JME�T[<
JM\ÈL,CS\[?Fh�m�7`ð�?W\[<;CSOMO;\UT[}
A 4 T[<
?pOMCFR[gF?9\VCF>@Q
OM?9Q�R[NbQ�?BR_TVJM?^\ÈNFXxT[<
?WQ
R[NbQ�Nb\U?BA)?^\UT[JM> CSTVNbRU\BhJME°T[<
?{OMJMgF<'TkNFXZC�Ú'};CFA�RVCST[JML�OMNF\[\9X-}
E
L�TVJMNFE�7
�9<
?)Q�OîCFEæNFX�TV<
?@Q;CFQ�?BR{JM\�CF\�X-NbOcOMN�jW\B7 q EÅ\[?BL�TVJcNbEín�h�CFOcNbE
g°jWJcT[<�Q�R[?BOcJM>@JME;CSR 4 E
NFT]C�TVJMNFE�CSE
A

3 CF\UJML�CS\[\[}�> Q�T[JMNbE�\BhxT[<
?�?B\_TVJc>)CST[NbR[\=CFR[?¶X-NbR[> CFOMO 4 JME5TVRUN�A�}
LB?^A�7�8ZÛ�Q
RU?B\U\[JMNFE
\�X-NbRpT[<
?ÐCF\ 4 >@Q�TVNSTVJML
A
Jc\UTVRUJ 3 }�TVJMNFE;CFOÈÚ'};CFA
R[CSTVJcL 3 JMCF\°Ý-: P â9ßwCSE
AíCF\ 4 >@Q�T[NFTVJcL)A
Jc\UTVRUJ 3 }�TVJMNFE;CFOÈÚ'};CFA
R[CSTVJcL*R[Jc\[i'\ÆÝ�: P f=ß
NFXZT[<
?�?^\UTVJc>)C�TVNbRU\p}
E�A
?BRÀOcN�LBCFO!CFO�TV?BRUE;CST[Jceb?^\ÀCFRU?¶T[<
?BE�N 3 T]CFJcE
?BADJME�\U?BL�TVJMNFE���7�GoNF> Q;CSRVCST[Jceb?�R[Jc\[i
Q�?BRUX-NFR[> CFE
LB?^\�CFR[?�TV<�?BEëQ�R[N�e+JMA
?^A�JcEÅ\U?BL�TVJMNFEël
7 6�?^L^TVJcNbEëñÆQ
RUN�e�JcA
?B\{\UJM>�}
OMCSTVJcNbE�R[?^\[}
O�TV\�X-NbR�TV<�?
Q
RUNbQ%NF\[?BA ?B\_TVJM> CST[NbR[\ 3 CF\U?BA NbE)CSE)?�Û�CF>@Q
Oc?KJcE5ebNbO�e�JcE
g�C�A�?B> CFE
A X-NFR»>@NbE
? 4 X-}
E
L�TVJcNbE�7È6�?^L^T[JMNbE �
LBNFE
LBOc}
A
?B\^7a�9<
R[NF}
gb<
Nb}�TaTV<
Jc\aQ;CFQ�?BRBh 3 NbOMA�X�CFLB?k\ 4 > 3 NFOM\ZjWJMOcO�RU?BQ
RU?B\[?^E5T�eF?BL^T[NbR]y�>)CST[R[J�Û�Ú'};CFE5TVJ�TVJc?B\B7

^ Ò b 
;Õ�	�������Ô���1Ù

��1ãâ����=äa���B�+1Ø����������
����-�%�
Þ2?^TQå ��	�
�� Ô � 	�
¥3 Ô � 	�
 h�TV<�?BEÆA
?BE�NFTV?ÀT[<
?�Q
R[N+A
}
L�T9> CSTVRUJ�Û A
?BL^Nb>@Q%Nb\UJcT[JMNbE�hxÝ_� � �5ß�h
CF\�X-NbOMOcN�jW\å ��	�
��@Õ å l¬l ��	�
 å l W � 	�
å W l ��	�
 å W¬W � 	�
 Ö �@Õ Ô l ��	�
 3 Ô l � 	�
 Ô l � 	�
 3 Ô W ��	�
Ô W ��	�
43 Ô l � 	�
 Ô W � 	�
¥3 Ô W ��	�
 Ö � Ô ��	�
 3 Ô � 	�
 % Ý�n�7c��ß

l



ð�?¶CS\[\[}�> ?�TV<
CST ln å � 	�
�æ çè��	�
 CS\Z� æ P h
jW<
?BRU? çL��	�
 JM\WCÐQ%Nb\UJcT[Jceb?�A�?^ã;E
J�TV?�> CSTVRUJ�Û*A
?BL^Nb>Ðì
Q�Nb\[?^A�CF\ çL� 	�
�� Õ ç l¬l � 	�
éç l W � 	�
ç W l � 	�
éç W¬W � 	�
 Ö % ç§ê�ë&� 	�
$� OcJM>n'ìZí �� å êrëE��	�
 % î&%� � �&%�n � Ý�n�7znFß

�9<
?À}
E�R[?B\_TVRUJML^T[?BA°E
NFE
OMJcE
?,CFR»OM?BCF\UT�\[Ú'};CSR[?B\�Ý d fKIÀßa?B\_TVJM> CST[NbRBh 8	 h+JM\oN 3 T]CFJcE
?BA)CF\�T[<
?=\UNbOM}�TVJMNFE
TVNDTV<
? \ 4 \UT[?B> NFXk?BÚ'};CST[JMNbE
\^h ���"1ï� Ý 8	 ß 
¥3 < �98	�
�� m�h`jW<
JML]<ëJM\wA�?BR[J�eb?^AçX-R[Nb> A
J¥ðx?^R[?BE5T[JîCST[JMNbEÅNFX
TV<�?w\[}�> NSXa\[Ú'};CFRU?B\=X-}�E
L^T[JMNbE�h�m � 	�
ñ�ò����1«� Ý 	 ß 
 3 ����1«� Ý 	 ß 
 7pà{J�eb?^EDTV<�?wR[?^gb}
OMCFR[J�T 4 LBNbE�A
JcT[JMNbE
\
\UTVCSTV?^A�JMEÐ6+?BL^T[JMNbE°�Fh�m ��	�
 JM\�> JcE
JM>@JM\U?BA¶CST 8	 7`IpNFT[?oTV<
CSTZTV<�? d fKI/eb?^L^T[NbRBh 8	 hFJM\ 3 CF\[?^A@NFE�\VCF>@Q
OM?
A;CSTVC°NbE
O 4 h2CFE
AæA
N+?B\�E�NFT{JME
L^NbR[Q�NbR[CSTV?wT[<
?ÐIÀ6 q 7!�pN�jo?�eb?^RBh�JcT�> C 4#3 ?ÐCFA�eSCFE5T]CFgF?BNb}
\ÀT[NÆ}
\[?�TV<�?
C,eSCFJMOMC 3 OM?pIÀ6 q T[N�N 3 TVCFJME°CSE°JM>@Q
R[N�eb?^A°?B\_TVJM> CST[NbRoNFX 	 7a�9<�?�\UT]C�TVJM\_TVJcL,CFO�N 3
. ?^L^TVJ�eb?�Jc\oTV<
?^R[?�X-NbR[?=T[N
?B\_TVJc>)CST[?ÀTV<
?{Q;CSRVCF>@?^T[?BRkeb?^L^T[NbR 	 h�jW<
?BE�IÀ6 q JM\WC,eSCFJMOMC 3 Oc?F7ó!õ;ú]ø]ü�ý�ú�÷HÜ�ý�ø9ô@ó�ô�õ;ö¨÷uõxø[ùFúØõÈü�ý�÷��@ùFý�÷¹ô�õ
�9<
? d fKI ?B\_TVJc>)CST[NbRBh 8	 h�LBCFE 3 ?�N 3 T]CFJcE
?BA�JcEæC)eSCFR[Jc?^T 4 NFXÈjkC 4 \Bh!A
?^Q%?^E
A
JME�g$NFE#TV<
?�E;C�TV}
RU?

NFXWTV<�?*Q
R[N 3 OM?^> CST�<;CFE
A�7Å: L^NbE
\[Jc\UT[?BE5TÐ?B\_TVJM> CST[NbRwNFX9T[<
?*eSCFR[JMCFE
L^?�ì¬L^N�eFCSR[JîCSE
LB? >)CST[R[J�ÛëNSX9TV<
Jc\
?B\_TVJc>)CST[NbR�JM\{gbJ�eb?^E 354 TV<
?ÐeSCFR[JMCFE
L^?�ì¬L^N�eFCSR[JîCSE
LB?Ð?B\_TVJc>)CST[NbR�JME�T[<
?*à{I=f{h»Ý_�F7|l'ß�7)�9<
Jc\�eSCFRUJîCFE�LB?�ì
LBN�eSCFRUJîCFE
L^?a>)C�TVR[J�ÛÀJc\2}
\[?^AwJcE�LBNbE
\_TVRU}
L^T[JMNbE�NFX+TV<
?ÈJM>@Q
RUN�eF?BA Ý�\U<
R[JcE
i�CFgb?,ßx?B\UT[JM> CSTVNFR[\�jW<
JcL]<�X-NbOcOMN�j{7öWø]ü�ý�ú�÷HÜ�ý¬ø9ô@ó¶ô�õ;ö¨÷uõxø[ùFúØõÈü�ý�÷��@ùFý�÷¹ô�õ
�9<
?#RU?B\UT[R[JcL^TV?^AÙE
NbE�OMJME�?,CFRÐOM?BCF\UT \[Ú'};CSR[?B\ÅÝ�fp8ÈI=ßÐ?^\UTVJc>)C�TVNbRÐL,CSE 3 ?DN 3 TVCFJME
?^A 354 CÅeSCFR[Jc?^T 4

NFXW>@?^T[<
N�A�\�CFOM\UN
7 P ?^Q%?^E
A
JcE
g#NbEçT[<
?*E;CST[}
R[?)NFX9TV<
?*IÀ6 q h�TV<
?°fK8ÈI LBNF}
OMA 3 ?°C#>@N�A�?BO»OMJME�?,CFR
JMEëQ;CFRVCS> ?�TV?BRU\BhÈNbR�CD> N+A
?BO�E
NbE
OcJME
?BCFRwJcEçQ;CFR[CF>@?^TV?^R[\ 3 }�T�jWJcT[<ëX-?^j�?BRÐ?BOc?B>@?BE5TV\wJME ��� 7 q EíTV<�?
?�Û�CF>@Q
Oc?)jW<
JML]<íX-NbOcOMN�jW\wJcEò6�?BL�TVJcNbEòñ�h 3 NSTV<çT 4 Q%?^\ÐNFXpIÀ6 q CFR[?°L^NbE
\UJMA
?^R[?BAx7 q EòCFE 4 ?�eb?BE5TBh�TV<�?
fK8»I0?^\UTVJc>)C�TVNbR^h�÷	 h;Jc\kTV<
?{\[NFOM}�T[JMNbE*T[NÐT[<
?{\ 4 \UT[?B> NFX�?BÚ'};CST[JMNbE�\Bh7 �+12��� ÷	�
;: 3 < � ÷	�
�� m Ý�n�7��bß
JME°jW<
JcL]<$T[<
?{LBNbE�A
JcT[JMNbE
\ 	/ÞÚ� mÐ<;C,eb? 3 ?B?BEDJM>@Q%NF\[?BAÆCS\KL^NbE
\_TVRVCSJME5TV\^7
q T°JM\Ðj�?BOMOpi'E
N�jWEÙTV<;CSTBhkX-NbR T[<
?�OcJME
?BCFR@R[?BgFR[?B\U\[JcNbEÙ>@N�A
?^O¹h9CSEÙ?B\_TVJM> CST[NbR \U} 3
. ?^L^T°TVNëOMJME�?,CFR

R[?^\UT[R[JML�TVJcNbE
\DÝ-T[<
?ÆR[?B\_TVRUJML^T[?BA/?B\UT[JM> CSTVNFR]ß¶Jc\@>@NbRU?$?��@LBJM?^E5T#Ý-NbRBhoCST@OM?BCF\UTÐE
N�OM?^\[\Ð?��@LBJc?BE5T�ß�TV<
CFE
TV<�?�}
E
R[?^\UT[R[JML�TV?^A$?^\UT[JM> CSTVNbR^7Z�KN�j�?^eF?BR^h�T[<
?�R[?^\UT[R[JML�TV?^A°?B\UT[JM> CSTVNFR�jWJMOcO¹h'JME)gb?BE
?^RVCFO�h 3 ? 3 JîCS\[?BAÆCSE
A
JME�LBNbE
\UJM\_TV?BE5T=Ý�ä�JM?�X-?BRÈCFE
A)6�iSN�Nbg Ý����báFl'ßUß�7��9<+}�\Bh'TV<
?WJM>@Q�Nb\[J�TVJMNFEwNFX�X�CFOM\U?9R[?^\UTVRUJML�TVJMNFE
\ÈNbEÐ\[Nb>@?9NFX
TV<�?¶Q;CSRVCF>@?^T[?BR[\KNFXÈCÐ\UTVCSTVJc\UT[JML,CSO2> N+A
?BO2gF?BE
?^RVCFOcO 4 LBCF}
\[?^\ÀCFOcO2NFXZT[<
?¶Q
CFRVCF>@?^T[?BRU\p?^\UTVJc>)C�TV?B\9T[N 3 ?
3 JMCF\[?^A*CFE
A JME
L^NbE
\UJM\UT[?BE5T,7a�9<�? 3 JMCF\ÈA
N�?^\oE
NST�A�JM\VCSQ
Q%?BCFR�CF\»T[<
?=\[CF>@Q
OM?W\[JcåB?Kgb?^T[\oOMCFR[gb?^RB7�:=Q
Q
OcJM?^A
?BL^NbE
Nb>@?^T[R[JcLBJîCSE
\KX-RU?BÚ'}
?^E'T[O 4 ã;E
A�T[<
?B>@\[?^OceF?B\ÀJcEDTV<�JM\Ki+JcE
A#NFXÈ\UJcT[};CSTVJcNbE�7K6�Jc> JcOîCFRoLBNbE
\UJMA
?^RVCST[JMNbE�\
CFQ
Q�O 4 JcEíTV<
?ÆLBNFE'T[?�Û+T NFX=E�NbE
OMJcE
?,CSR�> N+A
?BOc\B7ç�9<�?D?^LBNbE
NF> ?�TVR[JcLBJMCFEí\UT[JMOMO»jWJM\U<
?B\ÐTVNæ?B\_TVJc>)CST[? 	
jWJcT[<
Nb}�TWi'E
N�jWJcE
g@jW<�?^TV<�?BRKNbR9E
NFT9T[<
?�IÀ6 q h 	/ÞØ��à h;JM\kTVRU}
?F7ø�úVø�×¬ý�ø]ü�ýaó¶ô�õ;ö¨÷uõxø[ùFúØõÈü�ý�÷��@ùFý�÷¹ô�õ
: E;CST[}
RVCSO�ã;RU\UT�?^\UTVJc>)C�TVNbR{TVN#A�?^ã;E
?°Jc\wTV<�? ¡�úVø�×¬ý�ø]ü�ý¶ô�úR¡�úVø�ö¨÷���÷uõ�ùFú�ù�ý�ø]ü�ý�õxô�õ;ö¨÷uõxø[ùFú Ý Ý �WI=ß

?B\_TVJc>)CST[NbRBh�jW<
JML]<�Jc\�T[<
? d fKIòjW<
?^E@CFEÐCFQ
Q
RUNbQ
RUJîCST[?BO 4 L^NbE
\_TVR[}�L^TV?^A@T[?B\_Ta\UTVCSTVJc\UTVJcLoOcJM?B\�JME�CpLBR[J�TVJcL,CFO
R[?^gbJMNFE�h;CFE
A°TVCFiF?^\KT[<
?�eFCSOM}
?�NFX`fK8»I0NFT[<
?BR_jWJM\U?Fr

8	�úJ�òû ÷	 JcX üyn!ýãþ�ÿ
v8	 JcX üyn���þ=ÿA%� ÷	������ ü/n���þ�ÿ 

�é8	������ ü/n Y þ=ÿ 
Ç�
ñ



�p?^R[?Rü/n�JM\WCFE$CFQ
Q�R[NbQ
RUJîCST[?=TV?^\UTK\UTVCSTVJc\UT[JMLÀX-NbRoT[<
?{E'}
OMO�< 4 Q�NFTV<
?^\[Jc\ 	/ÞÚ�aà CFE�AJþ�ÿ@JM\kTV<�?�LBR[J�TVJcL,CFO
eSCFOM}�?ÐX-NFR¶C°TV?^\UT¶NFX9\UJMåB?	� gbJ�eb?BE 354 T[<
?@E+}�OMOaA
Jc\UTVRUJ 3 }�TVJMNFEÅNSX�ü/n+7*�9<'}
\^h 8	Bú jWJMOcO 3 ?ÐTV<�?)fK8ÈI
?B\_TVJc>)CST[NbRBh ÷	 hWjW<
?^E�üynëT[?B\UTÆA�N�?^\°E
NFT°RU? . ?BL�T°TV<
?�E'}
OcO=< 4 Q%NSTV<
?^\[JM\°T[<;CST*T[<
?�R[?^\UTVRUJML�TVJMNFE
\°CFRU?
\VC�TVJM\_ã;?BAxh�CFE
AÆjWJMOMO 3 ?�T[<
? d fKI ?B\UT[JM> CSTVNFRBh 8	 jW<
?^EDTV<�?{T[?B\_TKX�CSJMOM\�TVNÐR[? . ?BL^TWT[<;CSTK< 4 Q�NFT[<
?B\UJM\B7
û�ùFú�
+ø{þ%ùE�Ø¡�öMø
�%ø]ü�ýuü
6�JME�LB? d fpIÙCSE
A�fK8»IØCFR[?kL^NbE
\UJM\UT[?BE5Ta?^\UTVJc>)C�TVNbRU\9Ý-T[<
?kOMCST[T[?BR�NbE
O 4 jW<
?^E�TV<
?9I=6 q JM\�TVR[}�?�ß�h'CSE
A

E
NFTÈ}�E 3 JîCF\U?BA@JME�gb?^E
?BR[CFO¹h'CFE@CFQ�Q
R[NbQ�R[JîC�TV?kOMCFR[gb?�ì¬\[CF> Q�OM?�T[?B\_T�\_T]CST[JM\_TVJMLSh&ü/n�hbX-NbR 	/Þ¤�Nà JM\ZRU?BÚ'}
JcR[?BAx7
q EÆTV<
Jc\9\[} 3 \U?BL�TVJMNFEDj�?�L^NbE
\UJMA
?^RK\U}
L]<#C�TV?^\UTK\UTVCSTVJc\UT[JML=X-NbRkT[<
?{E'}
OMO2< 4 Q%NSTV<
?^\[JM\9T[<;CST��� r 	/ÞØ�aà CFg5CSJME
\_T 	�Þ	��NàÌ� Ý�n�7|l5ß

:=EDCFQ
Q�R[NbQ
RUJîCST[?ÀTV?^\UTK\UTVCSTVJc\UTVJcL=X-NbR�Ý�n � l5ßoL,CFE 3 ?{A
?�ã;E
?^A#CF\9X-NbOcOMN�jW\Brüyn � 8	/Þ 3 � 8V W Ý Ô 3 W Ý 8	 ß . l Ý 8	 ß Ô W Ý 8	 ß[ß j�l 
 j�l 8	/Þ Ý�n�7zñFß

jW<
?^R[? . l Ý 8	 ß � Ó�� 1 Ô l Ý 8	 ßBÝ Ô 3 l Ý 8	 ß Ô l Ý 8	 ßUß j�l Ô 3 l Ý 8	 ß*JM\*TV<�?�NbR_TV<
NFgbNbE;CFO=Q
R[N . ?^L^T[JMNbE¼NEð0TV<�?\[Q
CFEØNFXpTV<
?ÆL^NbOM}
>@E
\ÐNFX Ô l Ý 8	 ß�7Ø�9<
Jc\Ð> ?BCFE
\�TV<;C�T)J�X�Ý Ô 3 Ý 8	 ß Ô Ý 8	 ßUß j�l JM\ÐQ;CFR_TVJ�TVJMNFE
?BA×JME×TV<�?\VCS> ?ÆjkC 4 CF\ Ô 3 Ý 8	 ß Ô Ý 8	 ß�hoTV<�?BE/T[<
?�OcN�jo?^R RUJMgb<5T 3 OMN+L]iíNFXÀT[<
?$NFXÀTV<�?DQ;CSRUTVJ�TVJcNbE
?BAòJME5eF?BR[\U?�Jc\Ô 3 W Ý 8	 ß . l Ý 8	 ß Ô W Ý 8	 ß[ß�j�l]7 d \[JcE
g�TV<
?{?BCFR[OcJM?BRoE
NFT]C�TVJMNFE$JcEÅÝ¹n�7���ß�h
jo?{A
?�ã;E
?§ü/nÐCF\ü/n � 8V j W 8	/Þ 3 å W¬W � l Ý 8	 ß 8	/Þ % Ý�n�7s�bß

jW<
?^R[?uå W¬W � l Ý 8	 ß � å W¬W Ý 8	 ß 1 å W l Ý 8	 ß � å l¬l Ý 8	 ß 
 j�l(å l W Ý 8	 ß�7 d E
A�?BRkTV<�?�R[?BgF}
OîCFRUJcT 4 LBNFE
A
JcT[JMNbE�\Bh K Ñ��K_� h�CF\[\U}
>@?BA#?BCFR[OcJM?BRkT[<
?{TV?B\_T=\_T]CST[JM\_TVJMLSh�ü/n+h�JM\KCF\ 4 >@Q�T[NFTVJcL,CFOcO 4 A
JM\_TVR[J 3 }�T[?BA#CS\���Ý¿�bß W h�}
E
A
?^RpTV<�?
E'}
OMOx< 4 Q�NFTV<�?B\[Jc\Bh;jW<
?^R[?§��CFR[?�T[<
?{A
?BgbRU?B?^\pNFX�X-R[?^?BA
NF>Dh
NFR9E+}�> 3 ?^RWNFX`RU?B\_TVR[JcL^T[JMNbE
\WNbE�÷	 7��ùE�)ø]ü�×�þ�ý�ø�÷uõ�×¬ý;ù�¡;øÀó¶ô�õ;ö¨÷uõxø[ùFúØõÈü�ý�÷��@ùFý�÷¹ô�õ
ðë?{LBCFEDA�?^ã;E
?{TV<�? ��ùE�)ø]ü�×�þ�ý¬ø�÷uõ�×¬ýÇù�¡;ø{õxô�õ;ö¨÷uõxø[ùFú Ý¹H56�I=ßk?B\UT[JM> CSTVNFR 354

8	����¨� ÷	2� 7 � 1�� ü j�ln : Ý 8	 1 ÷	 ß�% Ý�n�7»áFß
jW<
?^R[? �J� JM\@C ü� +ú�÷uõ��Fù�
+ø+Ü]ô�õ�ü�ý�ùFõ;ý L]<�Nb\[?^EÙJMEòCFE/JME5TV?^RUeSCFO9\[}�L]<ØTV<;C�T 8	���� A
Nb>@JME;C�TV?B\ 8	 7 q E
Q;CFR_TVJcLB}
OMCFRBh,T[<
?»eSCFOc}
?aNFX � jW<
JML]<¶> JcE
JM>@JM\U?B\�TV<
?»R[Jc\[ipX-}�E
L^T[JMNbE�NFX 8	 ��� JM\»Ý¿� 1 )�ßBÝ ) 1 nbß CA� �
Ý¿� 1 ) � nbß 

Ý¹HF}�A
gb? CFE
Açâ�N�L]i�hk���&áFá�h!Q�7È�UáF�5ßÀX-NbR�TV<�?@ã;E�JcTV?�ì¬\[CF> Q�OM?ÐL,CF\U?Fh`CFE
A Ý ) 1 nbßÀX-NbR�TV<
?)CF\ 4 >@Q�TVNSTVJML
L,CS\[?F7
:�j�?BOcO�ì¬i'E
N�jWE�A
J|�@LB}�OcT 4 jWJcT[<�T[<
?�ÝuTVRVCSA
JcT[JMNbE;CSOuß=HbCS> ?^\_ì_6'TV?BJcEë?^\UTVJc>)C�TVNbR{JM\{J�TV\{TV?BE�A
?BE
L 4 T[N

èUN�eb?^R_ì�\[<
RUJME
i'ê)T[<
?¶RU?B\U}
OcT[JME
g@?B\_TVJM> CST[NbR@è 3 ? 4 NFE
A
ê)T[<
?w}
E�R[?B\_TVRUJML^T[?BA#NFRK> C�Û�JM>w}
> OMJciF?^OMJM<�N�N+A°?B\�ì
TVJc>)C�TVNbR^hxR[?�eb?^R[\[JcE
gDT[<
?Ð\[JcgbEæNFX�T[<
?ÐOîCSTUTV?^RB7��9<
Jc\�L,CFEÅN+LBLB}�R{jW<�?BE�ü/n°Jc\Àeb?BR 4 \[> CFOMO`R[?BOMCSTVJ�eb?wT[N� h�TV<
?^R[? 3'4°4 Jc?BOMA�JME
g�Cæè_\[<
RUJME
i�CFgb?ÀX�CSL^TVNFR[ê
h ��C üynwjW<
JcL]<DJc\kgbRU?,CST[?BRkTV<
CFEÆ}
E
JcT 4 JMEÆC 3 \[NbOc}�TV?=eSCFOc}
?F7
��N)>@N�A
?^RVCST[?�TV<
Jc\p?�ðx?^L^T,h�TV<�? ¡;ô�ü�÷uý�÷"!Fø�×�¡�ùFú�ý#��ùE�)ø]ü�×�þ�ý�ø�÷uõ�×¬ý;ù�¡;ø ?B\_TVJc>)CST[NbR9<;CF\ 3 ?^?BED\[}
gbgF?B\UT[?BA�JcE
TV<�?�OMJ�TV?BR[CSTV}�R[?F7�:pE;CFOcNbgbNb}
\UO 4 h�j�?�A
?^ã
E
?�TV<
? ¡;ô�ü�÷uý�÷"!Fø�×�¡�ùFú�ý$��ùE�)ø]ü�×�þ�ý�ø�÷uõ�×¬ý;ù�¡;ø�õxô�õ;ö¨÷uõxø[ùFú Ý Ý H56�I=ß
?B\_TVJc>)CST[NbRBh�CF\WA
?B\ULBRUJ 3 ?BA 3 ?^OMN�j{7øWô�ü�÷uý�÷"!Fø�×�¡�ùFú�ý%��ùE�)ø]ü�×�þ�ý�ø�÷uõ�×¬ý;ù�¡;øÀó¶ô�õ;ö¨÷uõxø[ùFúQõÈü�ý�÷��@ùFý�÷¹ô�õ

�



IpN�j{h'jo?WTVRU}
E
L,C�TV?WTV<
?pH56�I JMEÐR[?^OîCST[JMNbE$Ý�n � ábß`jWJcTV<ÐJ�TV\ÈQ%NF\[JcT[JceF?�ì¬Q
CFRUT»CFE�A@T[N¶N 3 T]CFJcEÐT[<
? Ý H56�I
CF\9X-NbOcOMN�jW\Br 8	 ���·ú � ÷	 � 7 � 1&� ü j�ln : � Ý 8	 1 ÷	 ß�% Ý�n�7sábß
jW<
?^R[?Èjo?ÈA
?�ã;E
?ÈTV<
?ÈE
NFTVCSTVJcNbE � � �('*)&� Ý�m[% � ß�7��9<
JM\�CFA . }�\UTV>@?BE5T�LBNFE'T[R[NbOc\�X-NbR�TV<�?»N�eF?BR_ì�\[<
RUJME
i'JcE
g
Q
RUN 3 OM?^> JcE
<
?BRU?BE5TKJME 8	���� 7

c Ò K°� � �2ä!���;����Õ,+Æ���^�,�S�¿q�Ô!���-����

&È()���BÔ�&u���.- b �-
;�
�9<
?{E
NbRU>)CFO�TV<
?^NbR 4 NFX 8	�ú CFE
A 8	���� jkCF\WL^NbE
\[JcA
?BRU?BA 354 6�CFOc?B<ÆCFE
A$�pCFE�Ý_���b�Fm5ßoCFE
AÆ:pOMJ�CSE
A

6�CFOc?B<ØÝ_���F�&�5ß�7*à{<�Nb\[<�?^T,7�CFO�7ÈÝ_�,�báb�5ßÀQ
RUN�e+JcA
?BAÅTV<
?@?B>@Q
JMRUJMLBCFOaâkC 4 ?^\w\UNbOM}�T[JMNbE�T[NDTV<�JM\{Q
R[N 3 OM?^>D7
�9<
? CF\ 4 >@Q�TVNSTVJML�Q�R[NbQ�?BR_TVJM?^\{NFXoOc?,CF\_T{\[Ú'};CFRU?B\�eFCSR[JîCSE'T[\�NFX 8	Bú CSE
A 8	���� h!L^Nb> Q
CFR[?^AÅjWJ�TV< 8	 CSE
A÷	 j�?BRU?�LBNFE
\[JcA
?BRU?BA 354 6�CFOc?B<#CSE
Aæ6�?^E×Ý_���Fá ábß9CFE
AD:=<
>@?BA×Ý����b� áFß�79�KN�j�?^eF?BR^hxTV<
?¶Q
R[NFQ%?^RUTVJc?B\KNFX
TV<�? Q
RUNbQ�Nb\[?^AëE
NbE�OMJME�?,CFRÀeSCFRUJîCFE5TV\{NFX�TV<
?Ð?^\UTVJc>)C�TVNbRU\Bh 8	�ú % 8	���� CFE
A 8	 ���·ú CFRU?ÐE
NFTwC�eSCFJcOîC 3 OM?¶X-NFR
TV<�?KQ�R[N 3 Oc?B> }�E
A
?BR»LBNFE
\[JcA
?BR[CSTVJcNbE�7 q E@TV<
Jc\aQ;CFQ�?BRÈjo?K\[<
CFOMO;C�T[TV?^> Q�T»T[N¶Q�R[N�e+JMA
?KC{LBNb>@Q
R[?^<
?BE�\[JceF?
\UT[}
A 4 NFX�TV<�JM\9Q
RUN 3 OM?^>D7
6�JME�LB?�T[<
?oT[?B\UT 3 CF\U?BA�NbEuüynKJM\`L^NbE
\UJM\UT[?BE5TÈCFgbCFJME
\_T�ã�Û�?^AÐCFOcT[?BRUE;CSTVJ�eb?^\BhbCSOMO5TV<
?�?B\_TVJM> CST[NbR[\ 3 CF\U?BA

NbE�?^JcTV<�?BR{6+T[?BJcE�ì¬RU}
OM?¶NbR=TV<�?�Q
R[?^OMJM>@JME
CFR 4 ì�T[?B\_TÀCFQ�Q
R[N5CSL]< 3 ?BL^Nb>@?�CF\ 4 >@Q�TVNSTVJMLBCFOMO 4 JM\UNb> NFR[Q
<
JcL�T[N8	 CF\R� æ P 7��K?BE
L^?@j�?�jWJMOcO`JME5eF?B\UT[JMg5C�TV?ÐCF\ 4 >@Q�T[NFTVJcL 3 JîCS\{CFE
AæR[Jc\[i�}�E
A
?BR{OcN�LBCFOZCFO�TV?^R[E;CST[JceF?B\Bh
CFE
A°L^Nb>@Q;CFR[?pTV<
?ÀRU?BOMCSTVJ�eb?=Q�?BR_X-NbR[> CFE
L^?ÀNFX2T[<
?�?B\_TVJM> CST[NbR[\^h d fpI�h
fK8»I�h Ý �WI¶h�H56�I CFE
A Ý H56�I�7
6�Q�?BL^Jcã;LBCFOMO 4 h�j�?�LBNbE
\UJMA
?^RKCÐ\U?BÚ'}
?^E
LB?

7 / n : NFX�OMN+L,CFOxCFOcT[?BRUE;CSTVJ�eb?^\9A
?^ã;E�?BA 354
/ nÐr 	10Þ ��	�ßÞ � 2��34 % Ý;��7c��ß

jW<
?^R[? 2 Jc\�C#R[?BCFO�ã�Û�?^AòeF?BL�TVNbRÐCFE�A 2 � Ý65 l % ����� %7598 �;: ß 3 ` O 8 ë j=< : 7ëIKNFTV? TV<;CST 2 � à JM>@Q
OMJc?B\	 0Þ � 	 ßÞ h2\[N�Ý�n � l5ßpJM\{C*\UQ%?^LBJîCSOZL,CF\U?ÐNFX 7 / n : 7 d E
A�?BR�OMN+L,CSOZCFO�TV?BRUE;CST[Jceb?^\Bh 7 / n : h�T[<
?�X-NbOMOcN�jWJME
gTV<�?BNbRU?B> X�CFL^JMOcJcT]C�TV?B\»LBNF> Q
}�T]CST[JMNbE°NFX!T[<
?�: P â CFE
Axh
OîCST[?BR^h�TV<�?�: P f NFX!T[<
?�?B\_TVJM> CST[NbR[\kNF}�TVOcJME
?^A
C 3 N�eb?F7> �!�'�����+� c Ò�Ñ d E
A
?^R

7 / n : CFE�A)TV<
?p}
\[}
CFO%RU?Bgb}�OîCFRUJcT 4 L^NbE
A
J�TVJMNFE
\Bh�CF\��DJME
L^R[?BCF\[?^\Bh[üyn{X-NbOMOcN�jW\
C�E
NbE�ì�LB?^E'T[RVCFO?� W A
JM\_TVRUJ 3 }�T[JMNbE*jWJ�TV<_��A
?^gbR[?^?B\WNFX`X-RU?B?^A
Nb>�CFE�ADE
NFE�ì¬L^?BE5TVR[CFOMJ�T 4 Q;CSRVCF>@?^T[?BRBr

@ �A2 3 ç W¬W � l Ý 	�ß ß 2V W % ç W¬W � l Ý 	�ß ß � OcJM>n'ìZí �� å W¬W � l Ý 	�ß ß Ý;��7znFß
d \UJME
gw�9<
?BNbRU?B>}��7��bh
CFE�A°CFQ
Q
O 4 JME
g¶R[?B\U}
OcT[\oX-R[NF> HF}�A
gb?�CFE�A°âoN+L]i#Ý���� áFá5ßagbJ�eb?BE°JcE):pQ
Q%?^E
A
J�Û°â=h
TV<�?�: P â CFE
A$: P f ?�Û�Q�R[?B\U\[JcNbE
\WjWJMOMO 3 ?{Q
RU?B\U?BE5TV?^A#JME°TV<�?{T[<
?�X-NbOMOcN�jWJME
g�RU?B\UQ%?^L^TVJ�eb?{TV<
?^NbR[?^> \^7
�9<
?�: P â NFX`CFED?^\UT[JM> CSTVNbR 	Bv Jc\9A
?^ã
E
?BA�CF\B t
C Ý 	�Û�v ß � OcJM>n¤ìBí*D 7 � 34 Ý 	Bv*12	 ß :�� Ý;��7��bß

> �!�'�����+� c Ò ^ d \UJME
gÐTV<�?wC 3 N�eb?�A
?^ã
E
JcT[JMNbEÆNFX`: P â=h;}
E�A
?BR
7 / n : JcEëÝ;��7���ß9CFE
ADT[<
?�CF\[\U}
>@?BA

R[?^gb}
OMCFR[J�T 4 L^NbE
A
J�TVJMNFE
\Bh;CS\Z� æ P h
á



: P â=Ý 8	 ß �Nà %
: P â=Ý·÷	 ß � ç j�ll¬l Ý 	�ß ß ç l W Ý 	�ß ß 2: P â�Ý 8	�ú ß � ç j�ll¬l Ý 	�ß ß ç l W Ý 	�ß ß 2 � ë(� W Ý6� WëFE ÿ v @ ß

: P âÀÝ 8	 ��� ß � ÝÇ 1 nbß ç j�ll¬l Ý 	�ß ß ç l W Ý 	�ß ß 2 DHG � j Wë(� W Ý @ ßJI
: P âÀÝ 8	����Uú ß � ç j�ll¬l Ý 	�ß ß ç l W Ý 	�ß ß 2LK � ë�� W ÝH 1 n�v @ ß � DNM � j Wë(� W Ý @ ß � G � j Wë�� W Ý @ ß I Y ÝH � nbßFO=Pk%
�9<
?kE�NFT]CST[JMNbE ��Q Ý � v @ ß�JcE
A
JcL,CST[?B\!TV<
?kE�NbE
LB?^E5TVRVCSO�� W A
Jc\UTVRUJ 3 }�TVJMNFE�X-}
E�L^TVJcNbE�h�jWJcTV<wE
NbE�ì�LB?BE5T[RVCFOcJcT 4
Q;CFR[CF>@?^TV?^R @ CFE
ASR°A
?BgbRU?B?^\pNFX�X-R[?^?BA
NF>D7 Ö }
R_TV<
?^RBh D ÝT� j WTUQ Ý @ ßUß �(V íW � j WTU �YX Q Ý � v @ ß�7
Ö NbR�TV<
?D\[Q�?BLBJMCFOWL,CF\U?�NFX ç l W Ý 	�ß ß � à h9CFOcOkTV<
?$?B\_TVJM> CST[NbR[\@CFRU?D}
E 3 JMCF\[?^A CFE
A/<
?BE�LB?DT[<
? 4

CFRU?)?BÚ'}
J�eSCFOM?^E'T¶TVN#?BCFL]<×NFTV<�?BR¶jWJ�TV<çRU?B\UQ%?^L^T�TVNDTV<
? : P â >@?,CF\U}
R[?S7 P }
?)T[N�TV<�JM\¶X�CSL^T,h�jo?)jWJcOMO
LBNFE�ã;E
?�Nb}
RU\[?BO�eb?^\KT[NÐT[<
?{\[J�TV};CST[JMNbE*jW<�?BR[? ç l W Ý 	�ß ß ��Nà h;CFE
AÆTV<�?�RU?B> CFJME�JME
g�A�JM\[L^}
\[\UJMNbE�\KX-NbOcOMN�j{7
q EæTV<
Jc\�L,CF\U?Fh 8	 Jc\ÀTV<
?ÐNbE
O 4 CF\ 4 > Q�T[NFTVJcL,CFOcO 4 }
E 3 JMCF\[?^Aë?B\_TVJc>)CST[NbRÀNFX 	 h!\[JcE
LB?ÐJ�T{JM\�}
E
RU?BOMCSTV?^AæT[N
TV<�?{IÀ6 q 7 Ö }�RUTV<�?BR[>@NbRU?Fh�JcE*NbRUA
?BRkT[N�CFE;CFO 4 \[?ÀTV<�?B\[? 3 JîCF\oX-}�E
L^T[JMNbE
\^h�ã;RU\UT9j�?ÀTVR[CFE
\UX-NFR[> TV<
?^> JME5T[N
\[LBCFOîCSRÀÝ-Ú+}
CFA
RVC�TVJML,ßÈX-NbRU> \^7`�9<'}
\^h�jo?=A
?^ã;E�?=TV<
? ÿ��
ù ôFúUùFý�÷HÜ : P â0Ý�ZÀ: P â9ßaNFX!CFE)?B\UT[JM> CSTVNFR 	 v NFX
Q;CFR[CF>@?^TV?^Rkeb?^L^TVNFR 	 354 ZÀ: P â=Ý 	Bv ß � � : P â�Ý 	Bv ß 
 3 ç l¬l � W Ý 	 ß ß � : P â�Ý 	�v ß 
 Ý;��7|l5ß
Þ2?^T ç l¬l � W Ý 	�ß ß � ç l¬l Ý 	�ß ß 1aç l W Ý 	�ß ß ç j�lW¬W Ý 	�ß ß ç W l Ý 	�ß ß�7)�9<
?^E�h!jo? L,CFEÅA
?^ã
E
? T[<
?
ZÀ: P â0X-NFRTV<�?{eSCFRUJMNb}�\9?B\UT[JM> CSTVNFR[\9CF\9X-NbOcOMN�jW\BrZ�: P â�Ý 8	 ß � m %Z�: P â�Ý ÷	 ß � @\[ % @\[ � 2 3 ç [ Ý 	�ß ß 2 %ç [ Ý 	�ß ß � ç W l Ý 	�ß ß ç j�ll¬l Ý 	�ß ß ç l¬l � W Ý 	�ß ß ç j�ll¬l Ý 	�ß ß ç l W Ý 	�ß ßZÀ: P â�Ý 8	�ú ß � @\[ � � ë�� W Ý6� WëFE ÿ v @ ß 
 W %ZÀ: P â�Ý 8	���� ß � ÝÇ 1 nbß W @\[ � D ÝT� j Wë(� W Ý @ ß[ß 
 W %Z�: P âÀÝ 8	 ���·ú ß � @\[ K � ë�� W ÝÇ 1 n�v @ ß � D 7 � j Wë(� W Ý @ ß � ÝT� Wë(� W Ý @ ß[ß Y ÝH 1 nbß[ß : P W %

Ý;��7zñFß

8Ze+JMA
?^E'T[O 4 h�T[<
?]ZÀ: P â NFX ÷	 JM\KCFED}
E 3 Nb}�E
A
?BA#X-}�E
L^T[JMNbE$NFX @ [ 79�9<
?¶>)CFgFE
JcT[}
A
?{NFXZJ�TV\ 3 JîCS\WjWJcOMO
A
?^Q%?^E
A�NbE°T[<
?{Ú+}
CFE5TVJcT 4 @ v 7
q EÐNbR[A
?^R`TVN�Q�R[N�e+JMA
?WCÀ>@?,CFE�JME
gFX-}�O�L^Nb> Q
CFR[Jc\[NbE�NSX;TV<
? 3 JMCF\`X-}
E�L^TVJcNbE
\ZNSX�T[<
?kNFT[<
?BRa?^\UT[JM> CSTVNbRU\Bh

j�?¶\_T]CST[?{T[<
?�X-NbOMOcN�jWJME
g�TV<
?^NbR[?^>Dr> �!�'�����+� c Ò c Ý�GoNb}
R[CFE5TUì Ö JM\[<�?BRBh�\U?B?�à�R[} 3 ?^R�Ý����b�bá5ß�h�Q�7%nFm5ñbß q X b CFE
A + CFR[?{T¬joN)Q%Nb\UJcT[Jceb?
\[?^> J�ì¬A
?�ã;E
J�TV?�> CSTVRUJMLB?^\ojWJcT[< + E
NbE
\UJME
gF}
OîCFR^h 3 NFTV<$NFX�NbR[A�?BR�Ý ' � ' ß�h
T[<
?BE

�F^`_?acb Ý b + j�l ß$�ed 3�b dd 3 + d � ��^�_gfih Ý b + j�l ß Ý;��7s�bß
jW<
?^R[? �F^�_?acb Ý � ßpCSE
A �F^`_gfih Ý � ßWCFR[?�TV<
?�\U>)CSOMOM?^\UTpCFE
A�OîCFRUgb?B\_TÀ?BJcgb?BE5eSCFOc}
?B\pNFXpÝ � ßWRU?B\[Q�?BL�TVJ�eb?BO 4 h2CSE
Ad JM\WC�LBNFOM}
>@E*eb?^L^TVNFRpNFX�NbRUA
?BR¶Ý ' ����ß�7að�?�E
NFTV?�T[<;CST9TV<�?{C 3 N�eF?�OcN�jo?^RpCSE
AÆ}
Q
Q�?BR 3 NF}
E
A
\KCFRU?

á



?BÚ'};CSO�T[N�TV<
?KJME�ã
>�}
> CSE
A \U}
Q
RU?B>�}
>$h'R[?^\[Q�?BL^T[JceF?BO 4 h�NSXxTV<�?KR[CSTVJcN d 3�b d C d 3 + d X-NbR d ��aà 7Z:=Oc\[N
h
X-NbR + � Ó hxT[<
?�RVC�TVJMN JM\Ài'E
N�jWE�CF\=T[<
?ÐfpC 4 OM?^JMgb<�Ú+}�NFTVJc?BE5TÀX-NbRÀ> CST[R[J�Û b 7{:p\{C*LBNbE
\U?BÚ'}
?^E
LB?@NFX
�9<
?^NbR[?^> ��7���h�jo?�<;C,eb?

��^�_?acb Ý ç [ Ý 	�ß ß ç j�lW¬W � l ßj� @ [@ � ��^�_gfih Ý ç [ Ý 	�ß ß ç j�lW¬W � l ß Ý;��7»áFß
�9<
?ÀÚ'};CSA
RVCST[JML 3 JîCF\»NFX 8	�ú JM\kC{X-}
E
L�TVJMNFE*NFX @ CFE
A,�»7 Ö NbR»ã�Û�?^A*��h'TV<
Jc\�X-}
E�L^TVJcNbE 3 ?BgbJcE
\kC�Toå^?BR[N�h
JME�LBR[?BCF\[?^\9TVNÐC�Q%NFJME5T,h+TV<
?^E$A�?BLBRU?,CF\U?B\KgbRVCSA
};CFOcO 4 TVN�åB?^R[N
7È:p\WCwX-}
E
L^T[JMNbEÆNFXk�ëX-NbR�ã�Û�?BA @ h�JcT9Jc\9C
A
?^LBR[?BCF\[JcE
gwX-}
E�L^TVJcNbE@NFXg� `«� m[%,��ß�h'jWJ�TV<)C¶> C�Û�JM>�}
> eFCSOM}
?KCST$� � mwCSE
A*åB?^R[NwCST1� � �b7mlÀE)TV<�?
NFT[<
?BRK<;CFE
Axh�T[<
?wÚ'};CFA�RVCST[JML 3 JîCF\KNFX 8	 ��� \UTVCFRUT[\pX-R[NF>�åB?BRUN*CST @ � m�h%JcE
LBRU?,CF\U?B\pT[N*CÐQ%NFJME5T,h;TV<�?BE
A
?^LBR[?BCF\[?^\wTVN�joCFR[A�\�åB?^R[N
h�\[JME�LB? D G � j Wë�� W Ý @ ß I JM\¶CDA
?^LBRU?,CF\UJME
g
h�OMNbg�ì¬LBNFE'eF?�ÛæX-}
E�L^TVJcNbEëNSX @ 7°�9<
?
Ú'};CFA
R[CSTVJcL 3 JîCS\9LB}
R_eb?�NFX 8	����Uú R[?^>)CSJME
\ 3 ?BOcN�j¼TV<�?�L^}
RUeF?¶NSX 8	���� X-NbRWCFOMO�eSCFOM}
?^\WNFX @ 7

e Ò K°� � �2ä!���;����Õ,+Æ���^�,�S�¿q�Ô!���-����

&»(*�+�,Ô�&u���.-�(°���B	
Ö NbRZTV<
?KQ
}
RUQ%NF\[?B\»NFX%: P fÙCSE
A OcNb\[\^h5jo?WLBNFE�ã;E
?KNb}
RaTVRU?,CST[> ?^E5T»T[N�TV<
?WL,CS\[?KNFX�C{OMNF\[\ZX-}
E
L�TVJcNbE

NFX�TV<
?�X-NbOcOMN�jWJME�gwX-NbR[>$r n Ý 	 v % 	 vpo ß �() v �ZÝ 	 v 1©	 ß 3 o Ý 	 v 12	 ß�% Ý;��7sábß
jW<
?^R[?jo JM\`Q%Nb\UJcT[Jceb?�\[?^> J�ì¬A
?�ã;E
JcT[?oj�?BJMgF<'T[JME
g�> CST[R[J�ÛwCFE�A ) v Jc\aC�Q%Nb\UJcT[Jceb?o\[L,CSOîCFR�LBNbE
\_T]CFE5TB7»6�}
L]<
X-}
E
L�TVJcNbE
\¶CFR[? gb?BE
?^RVCFOcO 4 LBCFOMOc?BA�q ø�÷r
· +ý�ø9ô�öMô�ü]üZ���+õdÜ�ý�÷¹ô�õ�ü 7°�9<
?^E�hZTV<�?)?�Û�Q�?BL�TV?BAíOcNb\[\{X-}
E
L�TVJcNbEëJc\
A
?�ã;E
?BAxr D � n Ý 	 v % 	 vpo ß 
=�(s Ý 	 v % 	 vto ß%u s Ý 	 v % 	 ß%u s Ý 	 v ß�% Ý;��7s�bß
jW<
JcL]<DJc\9L,CFOcOM?BA°T[<
? ú�÷Mü7������õdÜ�ý�÷¹ô�õ 7a�9<
?�R[JM\Ui X-}
E�L^TVJcNbEÆL,CFE 3 ?�RU?^jWRUJcT[T[?BEDCF\

s Ý 	Bv % 	 vto ß � � D 7 Ý 	�vy1©	 ß 3 o Ý 	�v*12	 ß :� �ÀT[RVCFL^? K o 7 D Ý 	 v 1©	 ß^Ý 	 v 1©	 ß 3 : P� T[RVCFL^?'ÝTowv�ß�% ÝÇ��7���m5ß
jW<
?^R[?\vÙJM\kTV<�?¶CS\ 4 > Q�TVNFT[JML�LBN�eSCFRUJîCFE
L^?�>)C�TVR[J�Û*NSX 	 v CFE
A ) v � �b7
Ö }
RUT[<
?BR^h 	 v jWJMOcO 3 ?�TV?^R[>@?BAæCFE ÷uõ�ù ôE��÷Mü]ü�÷;¢BöMøÐø]ü�ý�÷��@ùFý�ô�ú NFX 	 JcXaTV<�?BR[?�?�Û�JM\UT[\{CFEæCFO�TV?BRUE;CST[Jceb?

?B\_TVJc>)CST[NbRBh 	 v¬v h;\[}�L]<DTV<
CST x Ý 	Zv¬v % 	 ß1� x Ý 	Bv % 	 ß X-NFRWCFOMO Ý 	 %to ß�% ÝÇ��7��b��ß
jWJcT[<#\UT[R[JcL^TpJME
?^Ú+}
CFOMJ�T 4 X-NbR=\UNb> ? 	 7pð�?�CSOM\[N \VC 4 TV<;CST 	Bv¬v A
Nb>@JME
CSTV?^\ 	Bv 7 q X�hxJcE
\UT[?,CFA�NFXpÝÇ��7��b��ß
<
NbOcA
JME�g�X-NbR9?^eF?BR 4 ��h
jo?�<;C,eb?

OMJc>n¤ìBí x Ý 	�v¬v % 	 ß1� OMJc>n¤ìBí x Ý 	Zv % 	 ß X-NbRKCFOcO 	 % ÝÇ��7���nbß
jWJcT[<Ð\UTVRUJML�TaJME
?^Ú'};CFOMJ�T 4 X-NFRa\[Nb>@? 	 hbTV<�?BE 	 v JM\ZTV?^R[>@?BA@CFE ù�ü�ù·�Ø¡�ý�ô�ý�÷HÜ[ùFöuö ù{÷uõ�ù ôE��÷Mü]ü�÷;¢BöMø=ø]ü�ý�÷��@ùFý�ô�ú
NFX 	 7 q EëQ
R[CFL^T[JMLB?Sh�T[<
?)?�Û�Q�R[?B\U\[JcNbEçJMEÙÝÇ��7���nbßÀ> C 4æ3 ?@A
J|�@L^}
OcT{TVNDN 3 TVCFJME�7*�p?BE�LB?Fh�jo?*L^NbE
\UJMA
?^R

�



TV<�?=: P fÙX-NbRÈTV<�?À\[?^Ú+}�?BE
L^?
7 / n : NFX2OcN�LBCFO�CFOcT[?BR[E
CSTVJ�eb?B\»A
?�ã;E
?BA°JcE)RU?BOîC�TVJMNFE#Ý;��7c��ß�7È6�}�Q
Q%NF\[?=T[<;CST,h

}
E
A�?BRWOMN+L,CFO�CFOcT[?BR[E
CSTVJ�eb?B\^hA��34 Ý 	 v 1©	 ßk<;CF\KC�OMJc> J�TVJME�g¶A
Jc\UT[R[J 3 }�TVJcNbE°gbJceF?BE 354M)Ý � ß � OMJc>n¤ìBíLy 7{z �aÝ 	 v 1©	 ß$� �y: % ÝÇ��7��¤�5ß
jW<
JcL]<DJc\9L,CFOcOM?BA°T[<
? ù�ü�ù��Ø¡�ý¬ô�ý�÷HÜ§ôF÷Mü�ý�ú�÷;¢��+ý�÷¹ô�õu���+õdÜ�ý�÷¹ô�õ : P�Ö NFX 	 v 7 Ö }
R_TV<
?^RBh;OM?�Tv v �}|~|(������|~�X� 3 � M Ý � ß�% ÝÇ��7��,l'ß
3 ?�TV<
?�A
Jc\[Q�?BRU\[JMNFE�>)CST[R[J�ÛDjW<�JML]<æJM\�N 3 T]CFJcE
?BA#X-RUNb> T[<
?�: P�Ö haÝÇ��7c�¤�bß�7��9<
?Ð: P f > C 4 T[<
?BE 3 ?
A
?�ã;E
?BA�CF\ s Ý 	 v v 	 ß � T[RVCFL^?5Ý"o�v v ß � ÝÇ��7���ñbß
:=E×?^\UTVJc>)C�TVNbR 	 v JM\�TV<�?BE×\VCFJcAçTVN�A
NF> JcE;CSTV?*CFEí?B\_TVJM> CST[NbR 	 � CF\ 4 > Q�T[NFTVJcL,CFOcO 4 J�X�h s Ý 	 v v 	 ß*�s Ý 	 � v 	 ß�7 q X�h`JMEçCSA
A
JcT[JMNbExh s Ý 	 v v 	 ß!ý s Ý 	 � v 	 ß�X-NbRwC�T�OM?BCF\UT¶\[NF> ?#Ý 	 %to ß�h!TV<
?^E 	 v \_TVR[JcL^T[O 4
A
Nb>@JME
CSTV?^\ 	 � 7
d E
A�?BR�OMN+L,CFO`CFOcT[?BR[E
CSTVJ�eb?B\�CF\{A
?^\[L^R[J 3 ?BAÅJME/Ý;��7c��ßÀCFE
AæTV<
?Ð}
\U};CFOÈR[?^gb}
OîCSR[JcT 4 LBNFE
A
JcT[JMNbE�\Bh�jWJcT[<) v ��V j W h5jo?KN 3 TVCFJME�T[<
?W: P f/X-}�E
L^T[JMNbE
\ÈNFX�TV<�?KQ�R[NbQ�Nb\[?^A ?^\UT[JM> CSTVNbRU\ 354 e�JcRUT[}
?9NFXxT[<
?9X-NbOMOcN�jWJME
g

TV<�?BNbRU?B>$r> �!�'�����+� c Ò e
: P f¶Ý 8	 ß ��� � )���� ÝTo ç j�ll¬l � W � 	 ß 
 ß�%: P f¶Ý ÷	 ß ��� � )���� ÝTo ç j�ll¬l � 	 ß 
 ß � 2 3 ç � 2 %: P f¶Ý 8	 ú ß ��� � )���� ÝTo ç j�ll¬l � W � 	 ß 
 ß 1�� � )���� Ý"o ç j�ll¬l � W � 	 ß 
 ß � ë�� W ÝT� WëFE ÿ v @ ß �2 3 ç � 2 � n � ë�� W ÝT� Wë�E ÿ v @ ß 1���ë���� ÝT� Wë�E ÿ v @ ß 


: P f�Ý 8	���� ß � B t s Ý 8	 ß � 2 3 ç � 2 ÝH W 1 l'ß D G � j �ë���� Ý @ ß I 1
ÝH 1 nbß � � )���� ÝTo ç j�lW¬W � l ��	 ß 
 ß 7 n D G � j Wë�� W Ý @ ß I 1 ÝÇ 1 nbß D G � j Wë(��� Ý @ ß I : %

: P f�Ý 8	����·ú ß � : P f�Ý 8	���� ß � ÝH 1 nbß � � )���� ÝTo ç j�lW¬W � l ��	�ß'
 ß K n D~M � j Wë�� W Ý @ ß � Ý6� Wë�� W Ý @ ß1� ÝÇ 1 nFß�O 1
ÝH 1 nbß D M � j �ë�� W Ý @ ß � ÝT� Wë�� W Ý @ ß1� ÝH 1 nbß O=P 1�� � )���� ÝTo ç j�lW¬W � l ��	 ß 
 ß � ë�� W ÝH 1 n�v @ ß �2 3 ç � 2 7 n � � W ÝH 1 n�v @ ß 1 � ë(��� ÝH 1 n�v @ ß :Ø1ÝH 1 nbß 2 3 ç � 2$K n D 7 � j Wë(� W Ý @ ßUß � Ý6� Wë�� W Ý @ ßj� ÝÇ 1 nbß :Z1n D 7 � j Wë���� Ý @ ß � ÝT� Wë(��� Ý @ ß1� ÝH 1 nbß :��
ÝH 1 nbß D 7 � j �ë���� Ý @ ß � Ý6� Wë���� Ý @ ßj� ÝÇ 1 nbß : P %

jW<
?^R[? ç � � ç W l Ý 	�ß ß ç j�ll¬l Ý 	�ß ß�o ç j�ll¬l Ý 	�ß ß ç l W Ý 	�ß ß�% ÝÇ��7����5ßø�úVô�ô]� 7 �9<
?=C 3 N�eF?=RU?BOîC�TVJMNFE
\»CFR[?KN 3 TVCFJME
?^A 354 TV<
?K\VCS> ?pCFR[gF}
> ?^E5TV\kCS\�JcE°6�?^L^TVJcNbE)l�7���NFX!HF}
A�gb?
CFE
ADâoN+L]iæÝ_�,� áFá5ß�7

��m



e Ò å ���2ä�

�����B���������ÚK,+°( � Ô���ÕF���-�%���
:=g5CSJME�h9<
?^R[?�j�?#A
Jc\[LBCFR[AØT[<
?�LBCF\[?DjW<
?BRU? ç l W Ý 	 ß ß � à 7 q EØT[<
JM\ \[J�TV};CST[JMNbExh ç l¬l � W Ý 	 ß ß �ç l¬l Ý 	�ß ß�7��9<
?BE$TV<
?�: P f NFX`CFOcO�TV<
?{?B\_TVJc>)CST[NbR[\KCFRU?{R[?BA�}
LB?^A�TVNÐTV<
?{: P f NFX 8	 7��p?^E
LB?ShxCSOMO�TV<�??B\_TVJc>)CST[NbR[\WCSR[?�: P f ?BÚ'}
JceSCFOc?BE5T,7
�9<
?í: P f NFX 8	 JM\D}
E
RU?BOîC�TV?BA T[NÙTV<
?çIÀ6 q CFE
A0<
?^E
LB?íA�N�?^\#E
NFT�A�?BQ�?BE
A NbE 2 h 3 }�T�TV<�?NFT[<
?BR*?^\UT[JM> CSTVNbRU\*CFRU?�X-}
E
L�TVJcNbE
\)NSX 2 7 ð J�TV<ØT[<
JM\*JcEÙ>@JME
A�hkj�?�LBNFE
\[JcA
?BR°C�\[Q�?BLBJMCFO=L]<�NbJML^?#NFXo � ç l¬l � W Ý 	�ß ß�hWT[<
?BRU? 354 gFJce+JME
gÅTV<
?�: P f ?�Û�Q
R[?^\[\UJMNbE
\ÆJcEÙ�9<
?BNFR[?B> ��7���TV<
?�JME5TV?^R[Q
RU?^T]C�TVJMNFE

NFX¶CçOMNF\[\)X-}
E�L^TVJcNbE JMEÙT[<
?#>@?^T[R[JML�NFX{TV<
?æYDCF<;CFOMCFE
N 3 Jc\)A
Jc\UTVCFE
LB?S7 Ö NbR \[}
L]< Cç\[Q�?BL^JîCFOÀL]<�NbJML^?
NFX�o j�?í<;C,eb? � � )Y��� ÝTo ç j�ll¬l � W � 	�ß¤
 ß � ) CFE
A � � )Y��� ÝTo ç j�ll¬l � 	�ß'
 ß � ) 1�� � )���� Ý ç]� ß�h�jW<
?BRU?ç � �@ç l W Ý 	 ß ß ç j�lW¬W Ý 	 ß ß ç W l Ý 	 ß ß ç j�ll¬l Ý 	 ß ß�7×�9<'}
\Bhoj�?$E
NFTV?°T[<;CST�TV<�?D: P f¶Ý 8	 ß � )2hÈjW<
JcL]</Jc\
LBNFE
\UTVCFE5T=CSE
ADJcE
A
?^Q%?^E
A
?BE5TpNFX 2 ` O < 7IpN�j{h�j�?ÀL^Nb> Q
CFR[? ÷	 jWJcT[< 8	 jW<�?BE*TV<�?ÀIÀ6 q JM\»LBNbRUR[?BL�T�Ý-T[<;CST�JM\^h+T[<
?=E'}
OcO%< 4 Q%NSTV<
?^\[JM\�JM\»TVR[}�?�ß�7
q E#\U}
L]<ÅC L,CS\[?Fh%jo?�<
C�eF?�: P f¶Ý 8	 ß 1 : P fwÝ ÷	 ß ��� � )���� Ý ç]� ß Y m�7À�K?BE
L^?Fh%jW<�?BE�TV<
?¶R[?^\UTVRUJML�TVJMNFE
JM\�LBNFR[R[?^L^T[O 4 \[Q�?BL^Jcã;?^A ÷	 \_TVRUJML^T[O 4 A
NF> JcE;CSTV?^\ 8	 7Æ�pN�j�?^eb?^RBhajW<
?^E 2 > N�eF?B\�C,joC 4 X-RUNb> TV<
?@E'}
OMOeb?^L^T[NbRBh�T[<
?=: P f¼NSX ÷	 >@NbE
NFT[NbE
JMLBCFOMO 4 JcE
LBRU?,CF\U?B\9CFE�A*gbN+?B\�T[N P CF\ 2 3 ç � 2 æ P 7Z�9<'}
\Bh ÷	 >)C 4
E
NFT 3 ?B<
C�eF?¶j�?BOcOxjW<
?BE$TV<
?�CF\U\[}
>@?BA$Q
J�ebNFTKJM\9A�J|ð%?BR[?^E5TKX-RUNb>�T[<
?{\[Q�?BL^Jcã;?^A$eSCFOc}
?�NFX 	 W 7q TÀLBCFE�CFOc\[N 3 ?w\U?B?^E#TV<;CST=: P f�Ý ÷	 ß�� : P f�Ý 8	 ß J�X 2 3 ç � 2 � � � )���� Ý ç � ß�7 Ö }
R_TV<
?^RBh 3'4 TV<�?GoNb}
R[CFE5TUì Ö JM\U<
?BR9�9<
?^NbR[?^>

�F^���� n�Ý ç � ß1� 2 3 ç � 22`� ç W¬W � l Ý 	�ß ß 2 � �F^����;� Ý ç � ß � Ý-l
7c��ß

�9<'}
\Bh�: P fwÝ ÷	 ßoJME5TV?^R[\U?BL^T[\p: P f�Ý 8	 ß 3 ?^T¬j�?B?BEDTV<
? 3 Nb}
E
A
\WgbJ�eb?^E 354
@ _gfihB� � � )Y��� Ý ç�� ß�F^`�k� n
Ý ç � ß CSE
A @ _?acbÚ� � � )���� Ý ç]� ß��^��k�J� Ý ç � ß Ý-l
7znFß

�9<'}
\Bh;X-NbR @ ` Õ m % � � )���� Ý ç � ß�F^����;� Ý ç � ß Ö Ý-l
7��bß÷	 <;CF\W\[> CFOMOc?BR�R[JM\Ui)TV<
CFE°TV<;CSTKNFX 8	 7a:pOcTV?^R[E;C�TVJceF?BO 4 h�X-NbR
@ `�� � � )���� Ý ç]� ß�F^���� n�Ý ç � ß % P�� Ý-l
7|l5ß

8	 <;CF\�\U>)CFOcOM?^R¶: P f�7ÈGoOc?,CFRUO 4 hZjW<
?BE @ >@N�eb?^\ C,joC 4 X-R[Nb> TV<�?°E+}�OMOoeF?BL^T[NbR 3 ? 4 NbE�A×T[<
?°eSCFOM}
?� � )Y��� Ý ç�� ß C.�F^���� n
Ý ç�� ß�h'TV<
?p: P f NFX ÷	 JcE
LBRU?,CF\U?B\9CFE�A 3 ?^LBNb>@?B\�}
E 3 NF}
E
A
?^A�7È�9<
JM\�JME
A
JcL,CST[?B\ÈTV<;C�T
TV<�?�Q%?^RUX-NbRU>)CFE�LB?ÀNFX ÷	 jWJcOMO�A
?BQ�?BE�AD\_TVR[NFE
gbO 4 NbE*T[<
?�R[?^OMJîC 3 JMOcJcT 4 NSX�T[<
?{IÀ6 q 7��9<
?{Q�?BRUX-NFR[> CFE
LB?pNFX8	 JM\WCFO�jkC 4 \W\UTV?BCFA 4 T[<
R[Nb}�gb<
Nb}�T @ `«� m % P ß�7
q E)CSE@?�ðxNFRUTÈTVN{LBNF> Q;CSR[?kTV<�?K\_T]CST[JM\_TVJMLBCFO�Q�R[NbQ�?BR_TVJM?^\aNFX 8	�ú jWJcTV< 8	 h5E
NSTV?9TV<;C�T ��ë���� Ý6� WëFE ÿ v @ ßj�� ë�� W ÝT� Wë�E ÿ v @ ß�� ��ë(� W Ý6� WëFE ÿ vVm5ß � � 1 �/%;X-NbR � ` Ý�m[%,��ßWCFE
A @ Y m�7K�9<
?�OM?�XuTK<;CFE
A#\UJMA
?¶NFXaTV<�?

C 3 N�eb?ÈR[?^OîCST[JMNbEÀL^NbE5eb?^R[gb?^\�TVNKmWCF\ @ æ P 7!:=OM\UN
h�CF\ F�F 2 F�F�æ P � @ æ P h�T[<
?BE ��ë���� ÝT� WëFE ÿ v @ ß�h2 � ç � 2 � ë(� W Ý6� WëFE ÿ v @ ßíCFE�A 2 � ç � 2 ��ë���� Ý6� WëFE ÿ v @ ß»CFQ�Q
R[N5CSL]<°m�h�CFE
A T[<
?KR[JM\UiÐNFX 8	�ú CFQ
Q
RUN5CFL]<
?^\oTV<�?R[Jc\[i�NFX 8	 7Z�9<�?kR[Jc\[i�NFX 8	 ú JM\`\[> CFOMOc?BR!TV<;CFE�T[<
?kRUJM\[i�NFX 8	 E
?BCFR`T[<
?9E'}
OMO�< 4 Q�NFTV<�?B\[Jc\ZjW<
JML]<�iS?B?^Q
\ÈNbE
JME�LBR[?BCF\[JcE
g@LBR[NF\[\[?^\pT[<
?¶RUJM\Ui°NFX 8	 h�RU?,CFL]<
?^\=> C�Û�JM>�}�>�TV<�?BE#A
?^LBRU?,CF\U?B\=>@NbE
NSTVNbE
JcL,CFOcO 4 TVNÐTV<
?�R[Jc\[i

�b�



NFX 8	 7Z�K?BE
L^?ÀC�Q
R[?^OMJc> JcE;CFR 4 TV?^\UT�CFQ
Q�R[N5CFL]<@LBNFE'T[R[NbOc\aTV<
?K>)CSgbE
JcT[}
A
?kNSXxTV<�?KRUJM\Ui�7`�9<
?pA�Nb> JcE;CST[JME
g
LBNFE
A
JcT[JMNbE°Jc\9gbJceF?BE 354

: P f�Ý 8	�ú ß1� : P f�Ý 8	 ß J�X 2 3 ç � 2 � � � )���� Ý"o ç j�ll¬l � W � 	 ß 
 ß ^ Ý 2 ßn ^ Ý 2 ß 1�� Ý 2 ß % Ý-l
7zñFß

jW<
?^R[? ^ Ý 2 ß � � ë�� W ÝT� Wë�E ÿ v @ ß�% � Ý 2 ß �}��ë(��� Ý6� WëFE ÿ v @ ß � Ý-l
7s�bß

�9<
?BRU?°CFRU?)Q�NbJME5TV\�JMEÅTV<
? Q;CFR[CF> ?�TV?^R¶\UQ;CFLB? X-NbR�jW<�JML]< 8	�ú JM\�JME�X-?^R[JMNFR{T[N 8	 CSE
AçC�\U}[�@LBJc?BE5T
LBNFE
A
JcT[JMNbE*X-NFRkTV<
Jc\9JM\kTV<
CST

2 3 ç � 2 ` Ý � � )���� Ý"o ç j�ll¬l � W � 	 ß 
 ß ^ Ý 2 ßn ^ Ý 2 ß 1�� Ý 2 ß % P ß Ý-l
7»áFß
YDNbRU?BN�eb?^RBh=CF\,��ÝuTV<
?#Oc?^eF?BOÀNFX�\UJMgbE
J�ã;L,CSE
LB?DNFX{TV<
?#Q�R[?�ì¹TV?^\UT�ß T[?BE
A�\*TVN �bhW: P f�Ý 8	 ú ß@T[?BE
A
\*T[N
: P f�Ý 8	 ß�7
ðë?Wã;E
A@TV<;C�T»T[<
?WQ%?^RUX-NbRU>)CSE
LB?WNFX%TV<
? Ý �WI¼?^\UTVJc>)C�TVNbR^hbjW<
JML]< LBNb> 3 JME
?^\»\[CF>@Q
OM?9JcE�X-NbR[> CST[JMNbE

jWJcT[<çI=6 q A
?BQ�?BE
A�\�<
?,C,e+JMO 4 A
?BQ�?BE�AíNbEëTV<�?)LBNFR[R[?^L^T[E
?B\U\�NFXkTV<�JM\�I=6 q 7��9<
?*g5CFJcE�JcEëRUJM\[iæLBCFE 3 ?
\[} 3 \UTVCFE5TVJîCSO2N�eF?BRK}
E
RU?B\UT[R[JcL^TV?^AD?^\UT[JM> CSTVJcNbE)jW<
?^E#IÀ6 q JM\9E�?,CFRUO 4 L^NbR[RU?BL^TB7»�pN�jo?�eb?^RBh 8	�ú LBNb> 3 JME
?^\
TV<�?�I=6 q JME/Cæ\[}
Q�?BRUJMNbR�joC 4 T[NÅT[<;CST NFX 8	�� hoJcEòT[<
?D\U?BE
\U?DT[<;CST@TV<
?$R[Jc\[içNFX 8	 ú Jc\@C 3 Nb}
E
A�?BA
X-}
E
L�TVJcNbEæNFXÈTV<
?@IÀ6 q 7��9<
Nb}
gF<Åj�?�jWJMOMO�OîCST[?BRÀ\U<
N�j T[<;CST 8	�ú JM\ÀCFEæJME;CFA�> Jc\[\[J 3 OM?¶?B\_TVJM> CST[NbRBh%JcT�Jc\
Ú'}
JcT[?¶RUN 3 }
\_T=jWJ�TV<�RU?B\UQ%?^L^TÀT[N : P f CSE
A#A
N+?B\KE
NFTpR[?^Ú+}�JMR[?wCFE 4 ?�Û+TVR[C)LBNbE�A
JcT[JMNbE$NbE ç�� h 3 ?B\UJMA
?^\
TV<�? 3 CF\[JcL�NbE
?�TV<;C�T ç������à 7
�9<
?ÈL]<
NbJcLB?aNFX�\[JcgbE
Jcã
L,CFE
L^?ZOM?�eb?^ObX-NbRxTV<�?aQ
R[?^OMJM>@JME
CFR 4 T[?B\UT�Jc\�NbE
?aNFX'T[<
?ZX�CFL^T[NbR[\�T[<;CST!A
?�TV?^R[>@JME
?^\

TV<�?¶\U<;CFQ�?wNFX�TV<
?�R[Jc\[i*X-}
E
L�TVJcNbEDNSX`TV<�? Ý �WI ?^\UT[JM> CSTVNbR^7k�K?BE
L^?Fh�TV<
?¶\VCF>@Q
OMJcE
g�Q
RUNbQ%?^RUT[JM?B\KNFX 8	�ú
A
?^Q%?^E
A�h%CF> NFE
g NSTV<
?^RKX�CFL�TVNbRU\Bh�NbE$TV<
?�\[JcåB?�NFX`T[<
?�T[?B\_TÀL]<
Nb\U?BE�X-NFRWT[<
?�Q
R[?�ì�TV?^\UTB7 d E�X-NbR_TV}
E
CSTV?^O 4 h
TV<�JM\ZX-?,C�TV}
RU?9JM\ZNFXuT[?BEÐN�eb?^R[OMN+NbiS?BA@JMEÐCFQ
Q�OMJMLBCSTVJcNbE
\^7Z6�JcE
LB?kT[<
?9\[JcåB?9NFX�TV?^\UT��#Jc\Z}
E
A
?^RaTV<
?9L^NbE5TVR[NFO
NFX
TV<�?�RU?B\U?,CFRUL]<
?BR^h�T[<
?BRU?¶?�Û�Jc\UT[\pCÐ\UTVCSTVJc\UT[JML,CSOxA
?^LBJM\UJMNbE$Q
RUN 3 OM?^>�X-NbR9L]<�N�Nb\UJME
g���7að�?{R[?^X-?^R9TVN@âoR[N+Nbi
Ý_�,� áF�5ß�h`:=<�> ?^A Ý_���F�5nbß{CFE
AíNFT[<
?BRU\wX-NbR¶C�A
?^TVCFJMOc?BA�A
JM\ULB}
\U\[JMNFEíNbEëTV<�?)\[?^OM?^L^TVJcNbEçNFX��»7 Ö }
R_TV<
?^R
A
Jc\[LB}�\[\[JcNbE$NbE°TV<
Jc\K> CSTUTV?BRoJM\ 3 ? 4 NFE
ADT[<
?{\[LBNFQ%?�NFX�TV<
?{Q
RU?B\[?^E5T=Q;CSQ%?^RB7
(*�+�ë

��	 r IpNFE
?{NFX�T[<
?�TV<
RU?B?{?B\_TVJc>)CST[NbR[\^h 8	 % 8	j� NbR 8	 ú JM\9JcE;CFA
>@JM\U\[J 3 OM?pjWJ�TV<ÆR[?^\[Q�?BL�TpT[N@?BCFL]<
NFT[<
?BR^7 �pN�jo?�eb?^RBhpCST 2 � à hoT[<
?DRUJM\Ui+\ NFXÀT[<
?D?^\UT[JM> CSTVNbRU\Ð>)C 4×3 ?DNbRUA
?BRU?BA CSLBLBNFR[A
JcE
g�T[N�TV<�?
> CFgbE
J�TV}
A
?=NFX�T[<
?BJcR9R[Jc\[i°CF\9X-NbOcOMN�jW\Br

8	 ��� 8	Bú � 8	 % Ý-l
7sábß

jW<
?^R[?{TV<
?{E
NFTVCSTVJcNbE � \UTVCFE
A
\WX-NbR9A
NF> JcE;CFE
L^?F7
IpN�j{h�Oc?^T»}
\»LBNbE�\[JMA�?BRÈTV<
?ÀH56�I¼?^\UT[JM> CSTVNbRaJcE@T[<
?=LBCF\[?KNFX�T[<
?=Y�CF<;CFOMCFE
N 3 JM\aA
Jc\UT]CSE
LB?p> ?�TVR[JcL9NFX

: P f A
Jc\[L^}
\[\U?BAÆ?,CFRUOMJc?BRB7�ðë?=LBNb>@Q;CFRU? 8	 ��� jWJ�TV< 8	 7a�9<�?À: P f ?�Û�Q
RU?B\U\[JMNFE
\kX-NbR�T[<
?B\U?À?B\_TVJc>)CST[NbR[\
j�?BR[?�gbJ�eb?BE$JME°�9<�?BNbRU?B> ��7~l
7a�9<
?^\[?wRU?^eF?,CFO2TV<
CST 8	���� jWJcOMO%A
Nb>@JME;CST[? 8	 JcX

2 3 ç � 2 � Õ � � )Y��� Ý ç�� ßÝH � nFß Ö��� n D G � j Wë�� W Ý @ ß I 1 ÝH 1 nbß D G � j Wë���� Ý @ ß ID G � j �ë(��� Ý @ ß I  ¡ � Ý-l
7s�bß

��n



�9<
?^E 354 TV<
?W}
\U?=NFX2GoNb}
RVCSE'T_ì Ö Jc\[<
?^RÈ�9<
?BNbRU?B>$h5TV<
?KLBNbE�A
JcT[JMNbEÐJMEÐRU?BOîC�TVJMNFE�Ý-l
7|�5ßZL,CFE 3 ?KR[?�jWR[J�T[TV?^E
CF\^r

@ � Õ � � )���� Ý ç]� ß�F^����;� Ý ç � ß Ö �� n D G � j Wë�� W Ý @ ß I 1 ÝH 1 nbß D G � j Wë���� Ý @ ß IÝÇ W 1 l'ß D G � j �ë(��� Ý @ ß I  ¡ % \ @ Y m[% Ý�l
7���m5ß

jW<
JcL]<�JME¶T[}
R[E�RU?BÚ'}
JcR[?B\�TV<;CST�)S���=CFE
A �F^����;� Ý ç]� ß C=� � )Y��� Ý ç�� ß1�¼n C ÝH � nFß�7!�9<'}
\Bh': P f�Ý 8	 ��� ßj�
: P f�Ý 8	 ßkJcX!TV<
?�X-NbOcOMN�jWJME�g�\[?�T=NFX�LBNFE
A
JcT[JMNbE�\kJM\9\[CSTVJc\Uã;?^A�r
Ý-Jußk) _?acbÚ�N' #H�ZÝ;¦
%� 
ß�h
Ý-JMJuß ��^��k�J� Ý ç]� ß�ý lW � � )���� Ý ç]� ß�h
Ý-JMJMJîß»m�� ÝH 1 nbß$� ' #Ç� M W£¢ � �J¤T¥ 8§¦©¨ :¤6ª¬«�­£® 8§¦ ¨ : 1 l_%�n
ÝÇ 1 nbß�O�7
Ö JME
CFOMO 4 hbj�?=LBNF> Q;CSR[?WTV<
?p: P fÙQ�?BRUX-NFR[> CFE
LB?KNFX 8	����·ú CFE
A 8	���� 7�ðë?p>)C 4 LBNFE
LBOc}
A
?WX-R[Nb> TV<�?

: P f R[?BOMCSTVJcNbE
\oX-NFRkTV<
?^\[?�?B\UT[JM> CSTVNFR[\9JME°�9<�?BNbRU?B> ��7~l�TV<;CST
: P Z�f�Ý 8	 ���Uú ß
: P f¶Ý 8	 ��� ß �0�&% X-NbRWCFOcO 2 % Ý�l
7��b��ß

jWJcT[<�\UT[R[JML�TÈJME
?^Ú'};CFOMJ�T 4 X-NFRZ\[Nb>@? 2 7Z�9<
?^R[?�X-NbR[?Sh 8	����·ú CF\ 4 > Q�T[NFTVJcL,CFOcO 4 A
NF> JcE;CSTV?^\ 8	���� }
E
A
?^RaOMN+L,CFOCFO�TV?BRUE;CST[Jceb?^\B7È�K?BE
L^?Fh 8	����Uú Jc\WCFOM\UNÐ\[}
Q�?BRUJMNbRkT[N 8	 h�CFE
A°TV<'}
\^rB t s Ý 8	����Uú ß$� B t s Ý 8	���� ß$� B t s Ý 8	 ß � Ý�l
7���nbß

ðë?KN 3 \U?BR_eb?BA TV<;CSTÈT[<
?pH56�I CSE
A Ý H56�I ?B\_TVJc>)CST[NbR[\aL^Nb> 3 JcE
?9TV<
?W\[CF> Q�OM?WCFE
A IÀ6 q JMEÐ\[}�Q%?^R[JMNFR
joC 4 hZ\[JcE
LB?ÐTV<�?B\[? ?B\_TVJM> CST[NbR[\{Q�?BRUX-NFR[> 3 ?^T[T[?BR{TV<;CSE�TV<�? 8	 R[?BgbCFR[A
Oc?B\U\¶NFXoTV<
?@LBNbRUR[?^L^TVE�?B\[\wNFXkTV<�?
IÀ6 q 7��KN�jo?�eb?BR^h`TV<�?@gbCFJMEæJMEÅ: P f N�eF?BR 8	 Jc\�\U} 3 \_T]CFE5TVJMCFOZjW<
?^EëTV<
?@I=6 q JM\ õxø[ùFú�ö ù LBNFR[R[?^L^TB7 ð�?
L,CSEDCSOM\[NwLBNbE
L^OM}
A�?ÀTV<;CSToTV<
?�Q
RUNbQ�Nb\[?^A$?^\UT[JM> CSTVNbR^h 8	 ���·ú h
JM\9CS\ 4 > Q�TVNFT[JML,CSOMO 4 \U}
Q�?BR[JcNbRoT[N 8	 ��� CSE
A
<
?^E
LB?{TVN 8	 7»�pN�j�?^eb?^RBh�TV<
?{Jc> Q�NbRUTVCFE5T9Q�NbJME5TW<
?^R[?{JM\WE
NFT9T[<
?{JM>@Q
R[N�eF?B>@?BE5TKJMEÆ\[?^E
\[?�NFXZOcN�jo?^R[JME�g
TV<�?�: P f 354 }�\[JME�gÐT[<
?�Q�Nb\[J�TVJceF?ÀQ;CFR_TWNFX!TV<
? 8	���� 7»Y$NbR[?�Jc> Q�NbRUTVCFE5TVO 4 h'TV<
?�L^Nb> Q�NbE
?^E5TV\9NFX 8	����Uú �ù.!Fø¶ý¿ ;ø�üBùE�)ø{ü�÷r
Fõ CF\pT[<;CSTpNFXÈLBNF> Q�NbE
?^E'T[\=NFX 8	 7 q E#NSTV<
?^Rpj�NbR[A
\^h 8	 ���Uú A
N+?B\pE
NFT=\[}[ð%?BRKX-R[Nb>
TV<�?#\UTVCFE
A;CFRUA Q
R[N 3 OM?^> NFX¶HbCS> ?^\_ì_6'TV?BJcE�ì�T 4 Q�?#?B\_TVJc>)CST[NbR[\#Ý�\U}
L]<¼CF\ 8	���� ß�hpJcEØTV<;C�T*JcT)A
N+?B\*E
NST
N�eb?^R_ì¬\U<
R[JcE
i 3 ? 4 NFE
A 8	 7

� Ò K �2���æÔ�&-
����+1~Kfä�ä�&���Õb
����-����- > �!�¯+°�+�ë
;��1Ù�����*.0����� �
lÀE
?9NFX�TV<
?W\UJM>@Q
OM?^\UTZ?�Û�CF> Q�OM?B\ZT[NÀjW<
JML]<�T[<
?kTV<
?^NbR[?�TVJcL,CFO�R[?B\U}
OcT[\ÈJMEwT[<
JM\aQ;CSQ%?^RZL,CFE 3 ?WCFQ
Q
OcJM?^A

JM\»C{> NFE
? 4 A
?^>)CSE
A@X-}�E
L^T[JMNbEÐjWJcT[<)CF}�TVNbRU?BgbRU?B\[\UJceF?=?BRUR[NbRU\�NSX�NbRUA
?BRK��Ý-:Àf¶Ý_��ßUß�7 Ý CFRUi+JcE*CFE�A*âkCFA�?
Ý_�,�b�5n�hSQ�7��,lb�5ß�N 3 \[?BR_eb?9TV<
CST`T[<
?kX-}
E
L�TVJMNFE;CFO'X-NbR[> NFX�TV<�?kA
?B> CFE
A¶X-NbRZ>@NbE
? 4 jW<
JcL]<�T 4 Q�JML,CSOMO 4{3 ?B\_T
ã
T[\K> CFL^R[N+?BLBNFE
Nb>@JMLÀA;C�T]C�JM\WOMNFg5CFR[J�TV<
>@JMLKJME°T[<
?{Ú+}
CFE5TVJcT 4 NFXZRU?,CFO2>@NbE
? 4 A
?^>)CFE�A
?BA�h�A
?^Q%?^E
A
JcE
g
OMJcE
?,CSR[O 4 NbE×OMNFg�R[?,CSO9gbR[Nb\U\ÐA
Nb>@?B\UT[JML°Q
RUN�A�}
L^T�Ý¹à P½Ý ß�CFE
A×TV<
?ÆOc?^eb?^O9NFXKTV<
?ÆJME5T[?BR[?^\UT RVCST[?F7�l=X
LBNF}
R[\U?Fh2TV<
?^R[?Ð<;CF\ 3 ?B?^E�>w}
L]<æ?B>@Q
JMRUJML,CSO�RU?B\[?BCFR[L]<�JME#T[<
JM\{CFRU?,C�hx?B>@Q
OMN 4 JME
g°>@NbRU?�\[NbQ�<
JM\_TVJMLBCSTV?^A

�¤�



X-}
E
L�TVJcNbE;CFO'X-NbR[>@\�T[<;CFE�T[<;CSTZJcE
A
JcL,CST[?BA�C 3 N�eb?S7a�p?^E
A
R 4 Ý_���F�&�5ß�Q�R[N�e+JMA
?^\ÈCFE�?�Û�Q�Nb\[J�TVJcNbE�NbE�eSCFRUJMNb}
\
LBNFE
\[JcA
?BR[CSTVJcNbE
\{jW<
JML]<çNFE
?)Nb}�gb<5TwTVNDT]CFiS?)JME5T[N#CFL^LBNb}
E5T¶jW<
?BEí?^\UTVJc>)C�TVJME�gD>@N�A�?BOM\{NFXoTV<
Jc\w\[NFRUT,7
q EíOMJcgb<5TwNSX9TV<
Nb\U?°LBNbE�\[JMA�?BRVC�TVJMNFE
\Bh`j�?°?B>@Q
OcN 4 C#>@N�A�?BOÈjW<
JML]<íJcE
LBOc}
A
?B\�C�\[?^R[JM?^\�NFXKOîCSgb\¶NFE×CFOMO
eSCFR[JMC 3 Oc?B\)JcE
A
JcL,CST[?BA C 3 N�eb?FhpCFE
A jW<
?^R[?#T[<
?�JME5TV?^R[?^\UTÆRVC�TV?#?^E'T[?BRU\$OcNbg5CFRUJcT[<
> JcL,CFOcO 4 7 �9<
? 3 CF\[JcL
>@N�A
?^OxTV<�?BEÆT]CFiS?B\WTV<
?�X-NbRU> ���±°³²���� Ý�ñ�7c��ß
CFE
A �R� X � j�l ��´ Ý�ñ�7znFß
jW<
?^R[? ° JM\�CFE©�«� Ý ) 1 ��ß�>)CST[R[J�ÛæNFX9RU?BgbRU?B\[\UNbR[\¶TVN 3 ?)A�?^ã;E
?^AçJME�> NFR[?@A
?^TVCFJMO 3 ?BOMN�j{h ² JM\¶C
Ý4) 1 ��ßØ�Ø�Ðeb?^L^TVNFRwNFXoQ;CFRVCS> ?�TV?BRU\�T[N 3 ?@?B\UT[JM> CSTV?^A�h � j�l Jc\ � OMCFgbgb?^A�NbE�? Q�?BRUJMN+A�CSE
A X JM\{TV<�?CF}�T[NbR[?^gbR[?^\[\UJceb?ÆQ;CSRVCF>@?^T[?BRB7í�9<�?ÆeF?BL�TVNbR ´¶µ I ��à % V W· � n 
 7×fW?�ì�jWRUJcT[JME
g�T[<
JM\�JcE×\[L,CSOîCFRwX-NFR[> X-NFRN 3 \U?BR_eFC�TVJMNFE
\ � � n % �'�'� %(�`h2CSOMOMN�jWJcE
g@X-NFR=}
Q#T[N¹¸ � á)OMCFgb\=NFE#?,CFL]<æNFXaT[<
?�R[?^gbR[?^\[\UNbR[\�JcE ° h2CSE
A
CFA . }�\UTVJcE
g*X-NbRKTV<
?ÐCF}�TVNbRU?BgbRU?B\[\UJceF?�?BR[RUNbR�\UT[R[}
L�TV}
RU? 4 JM?BOcA
\�C*>@N�A�?BO�jW<�JML]<�JM\=E
NbE
OcJME
?BCFR=JcE ² CSE
AX h � ¢ � Ý_� 1 X ß;º l � X � ¢ j�l � »¼ � { W � Ý < W E ¢ j �$1 X < W E ¢ j � j�l ß�º W E �¥

�»¼ �4{ W � Ý <�½ E ¢ j �$1 X <	½ E ¢ j � j�l ß;º ½ E �¥
 � »¼�4{ W � Ý < ��E ¢ j �$1 X < ��E ¢ j � j�l ß�º ��E ��

�«ª ¢

Ý�ñ�7��bß
q EÆTV<
?�C 3 N�eb?Fh
j�?�OM?^T � ¢ � OMEKYS¾¢ % < W E ¢ � OcEKà�I Ý ¢ % <�½ E ¢ � OcE Ý ¢ h�CFE
A < ��E ¢ � OcE�� ¢ 7q EëTV<�?)?B>@Q
JcR[JMLBCFOaOMJ�TV?^RVCST[}
R[?�A
?BCFOMJcE
gÆjWJcTV<ÅTV<
? ?B\_TVJM> CST[JMNbEÅNFX9>@N�A�?BOM\�jW<
JcL]<çJME�LBOM}�A
?)C$<
JMgF<
NbRUA
?BRkNSX�OMCFgbgb?^A*R[?^gbR[?^\[\UNbR[\^h;JcTkJc\kLBNF> >@NbE)T[N�LBNbE
\UJMA
?^Rk\UT[RVCST[?BgbJc?B\ojW<�JML]<ÆL,CFE°RU?BA
}�LB?�TV<
?�E'}
> 3 ?^R
NFXWQ;CSRVCF>@?^T[?BR[\�TVN 3 ?*?^\UT[JM> CSTV?^A�h 4 ?^T�> CFJME5TVCFJME�CDX�CFJcR[O 4 OMNbE
gÙèU>@?B>@NbR 4 ê$NFXWQ;CF\_TweSCFOM}�?B\¶jW<�JML]<
JME -;}
?BE�LB? � ¢ 7¿l�E�?�> ?BCFE
\°NFX¶CFL]<
Jc?^e+JME�g×T[<
JM\°N 3
. ?BL�TVJceF?æJM\)T[<
R[Nb}�gb< TV<
?�}
\U?æNFX�CíQ�NbO 4 E
NF> JMCFO
A
Jc\UTVRUJ 3 }�TV?BAëOîCFgçÝ ÝÈP Þ�ß¶Q
R[N+LB?^\[\ÆÝ-:=Oc> NbExho���b�bñbß�7 q EçT[<
JM\¶\[Jc>�}
OîC�TVJMNFE�h�T[<
? d fpI ?^\UT[JM> CSTVNbR^h 8	 h
JM\ÐCS\�JME
A
JcL,CST[?BAíJcE¼Ý¹ñ�7��5ß�C 3 N�eb?FhÈjW<
JcOM?)T[<
?$fp8ÈI ?B\_TVJc>)CST[NbRBh � #iÀ � ��	 hÈJc\�N 3 T]CSJME
?^A 3'4 JM>@Q%Nb\UJME
g
TV<�?�R[?B\_TVRUJML^T[JMNbE�\ÀjW<
JML]< 4 JM?BOcAæC ÝÈP Þ/\UT[R[}
L�TV}
RU?F7 q EÅQ;CFR_TVJML^}
OîCSRBhxOc?^T§� � n 3 ?�T[<
?�A
?BgFR[?B?ÐNFX»TV<�?
Q�NbO 4 E
Nb>@JîCSO�TVN jW<�JML]<#TV<�?�Q;CFR[CF> ?�TV?^R[\BhÁº êJE � %Òî � n % �'�'� %Vl°CFE�A+# � m[% �'�'� %J¸�CSR[?wRU?B\_TVR[JcL^T[?BA�7À�9<�?BEº �ÂE ê LBCFE 3 ?�jWR[J�T[T[?BE º ê;E ��� �¼�5{ W � êJE � # � %¬î � n % �'�'� %Vl@CFE
Aè# � �&% ���'� %J¸ Ý�ñ�7|l5ß

Ö NbRa?�Û�CF>@Q
Oc?Fh5jW<
?BE¨î � n{CFE
A # � ��hÃº W E ½ � � W E W � � � � W E l � � � � W E W 7Z�9<'}
\^h�\[JcE
LB?1¸ � á�h5TV<
?9T[NFT]CFOE'}
> 3 ?BRKNFX³º êJE � Q;CFR[CF>@?^TV?^R[\KJM\9T¬j�?BE5T 4 ì¬\[?�eb?^E�h�CFE
ADT[<
?B\U?�A
?^Q%?^E
A#NbEDNbE
O 4 E
JME
?\� êJE � Q;CFR[CF> ?�TV?^R[\B7
�9<
Jc\pJc\pJcE$X�CFL�TÀC@\[?�TÀNFXs�ÐOcJME
?BCFR9R[?^\UTVRUJML�TVJMNFE
\pNFEDTV<�?wQ;CFR[CF>@?^TV?^R9eb?BL�TVNbR 	��ò�c² F X 
 3 79�9<�JM\pIÀ6 q
L,CSE 3 ?{R[?BQ�R[?B\U?BE5TV?^A#JME°T[<
?�X-NbR[>

( 	ï� � Ý�ñ�7zñFß
jW<
?^R[? ( Jc\¶C_¦f�© æ> CSTVRUJ�Û�jWJcTV<�¦+ý£ ÅOMJcE
?,CSR[O 4 JME�A
?BQ�?BE
A�?BE5T�RUN�jW\^h`CSE
A � �Rà 7 ( <;CS\{T[<
R[?^?
A
JMCFgbNbE;CSO 3 OcN�L]i'\^h ( ê h�NbE
?�X-NbR=?,CFL]<æ\[?�T{NFX»Q;CFR[CF> ?�TV?^R[\Äº W E � %pº ½ E � CFE
A¯º ��E � CF\=X-NbOcOMN�jW\ Ö Nb> 3'4 h!�pJcOMO

�,l



CFE
A�HFNb<
E�\[NbE�h2�,�báFl
h
QjÅ�,l
��ß
( ê�� �ÆÆÆÆÆÆÆÆ�

� 1 á nSá 1 ñF� áFm 1 ñF� nFá 1 á �1 � � 1 �Bl �,l m 1 �,l �,l 1 � �
l 1 �Uá nFn � 1 nFm � nbn 1 �¤á l1 l �b� 1 l 1 � m � l 1 �F� l
�,l 1 n�� 1 �F� � ��á � 1 �b� 1 n+� �,l1 �,l á �'� � m 1 � 1 �¤� 1 á �,l

 ÈÇÇÇÇÇÇÇÇ¡
Ý�ñ�7s�bß

jWJcT[<#åB?^R[N+?B\p?BOM\U?^jW<
?^R[?�JcE ( CSE
A�T¬j�NÆCFA
A
J�TVJMNFE;CFO2LBNFOM}
>@E
\KNFXaåB?^R[N+?B\ÀOcN�LBCSTV?^A�JcE#C joC 4 T[N°CFOMOcN�jº l CSE
A X TVN 3 ?ÀX-RU?B?{NFXZRU?B\_TVR[JcL^T[JMNbE
\^h
?^eF?BEDJME$fp8ÈI�7�9<
?$\[JM>w}
OîCST[JMNbEëNFX d fpI�hÈfp8ÈI¶h»H56�I CSE
A Ý H56�I�joCF\ 3 CF\[?^AÙCFRUNb}
E
A×Ú'};CFR_TV?BRUO 4 GkCFE
CFA
JîCSE
> CFLBRUN�?^LBNbE
NF> JcLÀA;CSTVCÐ?�Û+TVRVCSL^TV?^ADX-RUNb>�T[<
?¶Go:ÀIÀ6 q Y A;CSTVC 3 CF\U?

<5T[TVQxrzyby�A;CST]CSLB?BE5T[?BRB7~L]<;CF\U\B7~}�TVNFR[NbE5TVN�7|LBC5ySL,CSE
\[Jc>*y

X-NbR�TV<
?*Q�?BRUJMN+AëX-R[NF> �,�b� á�É��,�b�bá�7#6�JME
L^? T[<
?)ã;RU\UT�?^JMgb<5T�N 3 \[?BR_eSCSTVJcNbE
\¶j�?BRU?°}
\[?^AíTVN#L^R[?,C�TV?*TV<�?
OîCSgbgb?BA�N 3 \[?^RUeSCST[JMNbE
\^hxTV<�JM\ 4 JM?^OMA
\ÀC*\VCF>@Q
OM?¶\[JcåB?�NFXy� � ��nFm)A
CST]C*Q�NbJME5T[\B7{�9<
?@Go:ÀI=6 q Y \[?^R[JM?^\
E'}
> 3 ?BRU\a}
\[?^A@j�?BRU?pâp���5nF��Ý�Y���â=hFLB}
RUR[?BE�L 4 CFE�A@L]<�?BÚ'};C 3 Oc?WA
?BQ�Nb\[J�TV\Vß�X-NbR � ¢ h P ��ñ&ábn+�{Ý�RU?,CFO�à P½ÝCST¶>)CSR[iF?�TwQ�R[JML^?B\^hk���b�5n°A
NbOcOîCFRU\]ß=X-NbR < W E ¢ h P ��ñEábn�� CFE
A P ��ñF�báb��Ý�L^}
R[RU?BE5TUì¹eFCSOM}
?^AëR[?BCFOoà P½Ý C�T> CFR[iS?^T»Q
R[JcLB?^\]ß`TVN�N 3 TVCFJME�T[<
?pJc> Q�OMJML^JcT�Q
R[JcLB?9A
?�-�CST[NbRaX-NbR <�½ E ¢ CFE
A â=�,lbmbmb�@Ý-T[<
?KâkCFE
i�NSX!GkCFE;CSA;CRVC�TV?�ß�X-NFR < ��E ¢ 7�9<
? X-NFR[?BgFNbJME
g$A;CSTVCÆj�?BRU?*}
\U?BAëT[N�N 3 TVCFJMEÅJME�JcTVJMCFO�eSCFOc}
?B\{X-NbR�fK8»I�h�jW<�JML]<çCSR[?@gbJceF?BEçCS\¶TV<�?
\[?^LBNbE�A LBNbOc}
> E/NFX{��C 3 OM?#ñ�7��b7 �9<�JM\°CFOc\[N 4 Jc?BOcA
?BA CÅ\[Jc>�}
OîC�TVJMNFE/?�Û�Q�?BRUJM>@?BE5T*A�?B\[JcgbEØeSCFOc}
?$X-NFRV · � m � m5n+h 3 ?BJcE
g°TV<
?@\UTVCFE
A;CSR[Aë?^R[RUNbR{NFXoT[<
?ÐE
NbE
OcJME
?BCFR�R[?^gbR[?^\[\[JcNbE�jWJ�TV<�TV<�?)CFL�TV};CSOaA;CST]C�7 P ?�ìQ;CFR_TV}
RU?B\kX-RUNb> TV<
?�E'}
OcO%< 4 Q%NSTV<
?^\[JM\WJc> Q
OcJML^JcTÈJME*fp8ÈI j�?BRU? 3 CF\[?^A$CFR[Nb}�E
A*jW<;CST9L^Nb}
OcA 3 ?=e+Jc?^j�?BA
CF\�?BLBNFE
Nb>@JML,CSOMO 4 > ?BCFE
JME�gFX-}
O�OMNbE�gSì¬RU}
E eSCFOc}
?B\»X-NbR�T[<
?=Q;CSRVCF>@?^T[?BR[\oNFX2JME5T[?BR[?^\UTB7»�9<
CSTkJc\Bh+OMNbE
g�ì¬R[}�E
R[?^\[Q�NbE
\U?*?BOMCF\UT[JMLBJ�TVJc?B\{NFXWA
?^>)CFE�AëX-NbR�> NbE�? 4 NFX{�b7|mbm$jWJ�TV<çRU?B\UQ%?^L^T�T[N#Q
R[JcLB?Sham�7�ábñÆjWJ�TV<çRU?B\[Q�?BL�T
TVN$JME�LBNb>@?@CFE
AÅì¬m�7|�bm*jWJcTV<�R[?^\[Q�?BL^T¶TVN$JME5TV?^R[?^\UT¶RVCST[?B\B7$6+<
NbRUT_ì¬RU}
EÅeSCFOc}
?B\�LBNFE
\[Jc\UTV?^E5T¶jWJ�TV<�T[<
?B\U?
OMNFE
gSì¬RU}
E�eSCFOM}
?^\oCSR[?KgbJceF?BE)JcE L^NbOM}�> E �¶NSX���C 3 OM?pñ�7��b7Z�9<�?=A
J¥ðx?^R[?BE�LB? 3 ?�T¬jo?^?BE*TV<�?B\[?KT¬joN�eb?^L^TVNFR[\
4 JM?^OMA
\KLBNbOc}
>@EDl NFXa��C 3 OM?wñ�7��bh 2 7 Ö NFRKT[<
?¶Q�}
R[Q�Nb\[?^\ÀNFXZT[<
?�\[JM>w}
OîCST[JMNbEÆ?�Û�Q�?BRUJM>@?BE5T,h�A
?^Q;CFRUT[}
R[?^\X-R[NF> fK8»I j�?BRU? ?^\UT[JM> CSTV?^AæCST¶nFmbm*A;C�T]C°Q%NFJME5TV\^h�jWJcTV<#T[<
?Æ��mbm�ï TV<�A
CST]C°Q�NbJME5T�RU?BQ
RU?B\[?^E5TVJME�gDTV<�?
A;CSTVC�ì¬gF?BE
?^RVCST[JME
g�Q
RUN�L^?B\U\pJc> Q
OcJML^JcT�JME°LBNFOM}
>@Eè�ÐNSX`��C 3 Oc?�ñ�7c�F7
à{J�eb?^EçTV<
?°E;C�TV}
RU?*NFX d fKI¶h�jW<
JML]<×JME�LBOM}�A
?B\ � ¢ j�l %�å � 	�
 L]<;CSE
gb?B\�jWJ�TV<í?^eF?BR 4 R[?^Q
OMJcL,CST[JMNbEÅNFXTV<�?@\UJM>�}�OîCST[JMNbE�h%}
E
OcJMiF?�T[<
?�\UTVCFE
A;CSR[AÅOMJME�?,CFRÀNFR�E
NbE
OcJME
?BCFRÀR[?^gbR[?^\[\UJMNbEæ>@N�A
?^O¹7 q EÅCFA�A
JcT[JMNbE�hxJcT�Jc\

j�?BOMO�ì¬i'E
N�jWE�T[<;CST�TV<
?@OMJcE
?,CSRÀeFCSR[JîCSE'T[\¶NSXWH56�IÜCFE
A Ý H56�I�NbE
O 4 <;C,eb?@TV<
?^JMR�A
?B\UJMR[C 3 OM?ÐQ
RUNbQ�?BRUT[JM?^\
Ý�JcE°TV?BRU> \9NSX`RUJM\[i�ßojW<
?^E

TVR[CFLB? � <J3=< 
 j�l C9ÊË_gfihØY n Ý�ñ�7»áFß
jW<
?^R[? Êk_gfih JM\kT[<
?{OîCFRUgb?B\_T9?BJcgb?BE5eSCFOc}
?�NFX � < 3 < 
 j�lÀÝ¹HF}�A
gb?�CFE
ADâoN+L]i�h2�,� áF��CFE
A$��R[JceF?BA
J�h���� áSá5ß�7
ð�?ÐTVCFiF?ÐTV<�?B\[?@LBNFE
\[JcA
?BR[CSTVJcNbE
\{JME5TVN$CFL^LBNb}�E'T�jW<
?^EëA
?^\[JMgFE
JME
g°T[<
?Ð\[JM>w}
OîCST[JMNbE�?�Û�Q%?^R[Jc> ?^E'TBh`CSE
A
JME*T[<
?{L,CFOcLB}
OMCSTVJcNbE*NFX!T[<
?{?B>@Q
JMRUJML,CSO%RUJM\[i@X-}
E
L�TVJMNFE
\kX-NbR9?,CSL]<D?^\UTVJc>)C�TVNbR^7 q E$Q;CFRUT[JML^}
OîCFR^h+j�?{eb?BRUJcX 4
TV<
CSTÆÝ�ñ�7»áFß{Jc\w>@?^T�X-NbRw?BCFL]<çR[?^Q
OMJcL,CST[JMNbExh`CFE�Aëjo?)E
NbR[> CFOcJM\[?�T[<
?)L^Nb> Q�}�T]CST[JMNbE�NFXkT[<
?*?B>@Q
JcR[JMLBCFO
R[Jc\[i)X-}�E
L^T[JMNbE
\ 354 å � 	�
 7
�9<
? d fKI¶h�fp8ÈI�h�H56�I/CSE
A Ý H56�I×?B\_TVJc>)CST[NbR[\�j�?BRU?oL^Nb> Q�}�TV?^A 3 CS\[?BA¶NbE]Ì � ñFmbmWR[?BQ�OMJMLBCSTVJcNbE
\

CST�fp8ÈI¶h`CFE
AëT[<
?*A;C�T]C�ì�gb?BE
?^RVCST[JME
gDQ
R[N+LB?^\[\U?B\�JM>@Q
OcJMLBJ�T{JME��`C 3 OM?°ñ+7c�bhZCF\�Q
RU?^e+JMNb}�\[O 4 A
?^\[L^R[J 3 ?BAx7

��ñ



��C 3 OM?�ñ+7c�br d fpI CFE�A�fK8ÈI Ý CFR[CF> ?�TV?^RBS»CSOM}
?^\
X-NbRK6+JM>�}
OMCSTVJcNbE*8`Û�Q�?BR[Jc> ?^E5TV\B7Ý CSRVCF>@?^T[?BR d fKI fp8ÈI 6+T[?BQ

Í l ìV�b7~�5nFáb� ì]�b7~�5nSáb� m�7|mbmbmFmb8 � mFmX m�7|áb�5nFm m�7sáb�bnFm m�7|mbmbmFmb8 � mFmÍ W E W m�7~l5mbmbm ì�m�7~m áEáFm m�7~l�á&áSmb8`ì�m5nÍ W E l m�7��&�bmbm ì�m�7~m áFnFm m�7~l5m5nSmb8`ì�m5nÍ W E W m�7���ñFmbm ì�m�7~m5ñSáb� m�7snFmbáF�b8`ì�m5nÍ W E ½ m�7|m5ñFmbm ì�m�7~m&�F� á m�7|áb� á��b8`ì�m&�Í W E � m�7|m5nFmbm ì�m�7~mbmF�&� m�7snF�&�Sl58`ì�m&�Í W E Î m�7|m���nbñ m�7sm&�bnF� ì]7snFmbmbñF8`ì�m&�Í W E Ï m�7|m���nbñ m�7sm áS�b� ì]7|� áSlFl58`ì�m&�Í W E Ð m�7|m���nbñ m�7c�¤�bñFá ì]7���nE�E�b8`ì�m5nÍ W E Ñ m�7|m���nbñ m�7znFmFm5n ì]7���á áEáF8`ì�m5n
Í ½ E W m�7��5ñFmbm m�7c�b�Bl
� m�7snE�5ñS�b8`ì�m5nÍ ½ E l m�7snFmbmbm m�7znFmF� á ì]7|� ábn��b8`ì�mFlÍ ½ E W m�7���ñFmbm m�7zn&áSáFl ì]7���nFáSl58`ì�m5nÍ ½ E ½ m�7|m&�bmbm m�7��5nSmbm ì]7snF�bmFmb8`ì�m5nÍ ½ E � m�7|m���mbm m�7��&�Sl5á ì]7��5nSlbáb8`ì�m5nÍ ½ E Î m�7|mbm5nbñ m�7��5nFnF� ì]7��5nFm���8`ì�m5nÍ ½ E Ï m�7|mbm5nbñ m�7znFáE�Fl ì]7snFábmF�b8`ì�m5nÍ ½ E Ð m�7|mbm5nbñ m�7zn��¤ábn ì]7sn��,l áF8`ì�m5nÍ ½ E Ñ m�7|mbm5nbñ m�7c��n�l'n ì]7���n��¤áF8`ì�m5n
Í ��E W ì¬m�7~�bmbmbm ì�m�7~mb�Sl5m ì]7sñE�b�Fmb8`ì�m5nÍ ��E l ì¬m�7���ñFmbm ì�m�7~mFlbábá ì]7���m���nF8`ì�m5nÍ ��E W ì¬m�7~m5ñFmbm ì�m�7~m&�F��� ì]7��¤�b�Fmb8`ì�m&�Í ��E ½ ì¬m�7~m5nFmbm ì�m�7~m5nFñF� m�7sñFáb�F�b8`ì�mFlÍ ��E � ì¬m�7~m���mbm ì�m�7~m��,á5n m�7|á5n��'�b8`ì�mFlÍ ��E Î ì¬m�7~m��Uábñ ì�m�7~m��'�bm ì]7~lbl5�Sl58`ì�mFlÍ ��E Ï ì¬m�7~m��Uábñ ì�m�7~m��,mFl ì]7�á��¤����8`ì�mFlÍ ��E Ð ì¬m�7~m��Uábñ ì�m�7~m��,m5n ì]7�ábnFáF�b8`ì�mFlÍ ��E Ñ ì¬m�7~m��Uábñ ì�m�7~m���nF� ì]7~l5�&�&áF8`ì�mFl

"D�;���Ò- �9<�?çQ;CFR[CF> ?�TV?^R$eSCFOc}
?B\DJME T[<
?çfK8ÈI LBNFOM}
>@E CFRU?�T[<
Nb\[?ëJM>@Q
OMJc?BA 354 CØ\U?BL^NbE
A�ì�NbR[A
?^R
Q�NbO 4 E
Nb>@JîCSOZA
JM\_TVRUJ 3 }�T[?BAÅOîCFg$\UT[R[}
L�TV}
RU?F7$�9<
?B\U?)eSCFOM}�?B\¶CFR[? 3 CF\U?BAçNbEÅTV<
? }
E
A
?^R[O 4 JcE
gÆeFCSOM}
?^\¶NFX�r� W E W � m � m á&á %�� W E l � m � mbmbm á
%7� W E W � m � mbmFlA%�� ½ E W � m � �b�,l
�E%7� ½ E l � m � ��mb���E%7� ½ E W �ò1 m � m��¤�5ñ %�� ��E W �1 m � mF�FlA%7� ��E l �x1 m � m����bñ %7� ��E W � 1 m � mbm��¤��7��9<�?B\[?�eSCFOc}
?B\Kjo?^R[?ÐN 3 TVCFJME
?^A�CF\=T[<
?�?B\_TVJc>)CST[?B\KX-R[Nb>
?B\_TVJc>)CST[JME
gÐTV<�? ÝÈP Þç> N+A
?^O�jWJ�TV<DT[<
?�Go:=IÀ6 q Y A
CST]C)A�?B\[L^R[J 3 ?^A#?,CFRUOMJc?BRB7W�9<
? 4 j�?BRU?wTV<�?BE�}
\U?BA
TVNÐL^Nb> Q�}�TV?ÀT[<
?�eFCSOM}
?^\9JME°TV<
?�fK8ÈI LBNbOc}
> E°}�\[JME�g@?^Ú'};CSTVJcNbE�Ý¹ñ�7~l'ß�7a�9<
?¶6+TV?^QDL^NbOM}
>@EÆJME
A�JML,C�TV?B\
TV<�?�JcE
LBRU?B>@?BE5T]CSO�A
?BQ
CFRUT[}
R[?^\KX-RUNb>�fK8»I�h
R[?BCFL]<
JcE
g@T[<
?�eSCFOM}
?^\9JME d fKI CSTW\UT[?BQ���mbm�7

���



�9<
?$NbR[A�JME;CFR 4 OM?BCF\UT@\UÚ+}
CFR[?^\)R[NF}�TVJcE
?B\@JME/6��K:ÔÓx:�YÅh*SÈ?^R[\UJMNbEØáØÝuð <
JcT[?Fh=�,� áFá5ß¶j�?BRU?�}
\U?BA/X-NFR
TV<�?*?B\_TVJM> CST[JMNbE�h 3 CF\U?BA×NbEíCDNbE
?�ì�\UT[?BQ×?��@LBJc?BE5T�E
NFE
OMJcE
?,CFR�?B\_TVJc>)CST[JMNbE�CFOcgbNbR[J�TV<
>$7D8ÈOc?B>@?BE5TV\¶NFX
TV<�?@eF?BL^T[NbRBh ´ h�jo?^R[? gb?BE
?^RVCST[?BAëX-RUNb> CÆQ
\[?^}
A
NSì�RVCFE
A�Nb> IpNbRU>)CFOaA�JM\UT[R[J 3 }�TVJcNbE�jWJcT[<ë>@?,CFE�åB?BRUN
CFE
A V · � m � m5nÐ}�\[JME�g TV<�? q Y#6�Þí\U} 3 R[NF}�TVJcE
? P fKI=I�lK:w7��9<
?¶?B>@Q
JMRUJMLBCFO2R[Jc\[i*X-}
E
L�TVJcNbE
\WX-NbRp?BCFL]<?B\_TVJc>)CST[NbRoj�?BRU?�T[<
?BE$LBNb>@Q
}�T[?BA�7È�9<
?^\[?{X-}
E
L�TVJMNFE
\KCFR[?�Q
OcNFT[T[?BAÆJME Ö Jcgb}
RU?�ñ�7c�F7

10

12

14

16

18

20

22

24

26

28

30

0 20 40 60 80 100 120 140 160 180 200

Figure 5.1: Comparison of Risk Functions, URN, REN, JSN and PJSN
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