
���������	�
� �
��������������������
 "!#��$ %�&�('*),+.-0/1'324�57698;:=<?>A@�<?BDCEBGFHCEIKJ7>L>AJ1M9NAOHP0>ANLQRNSBGTU6V <XWY>ANLQZ\[^] T_NAO^``�a b�cedd
f c >LNAQZ\[^] V T_NAOg`hWjiV `�a\W i c >ANAQZ\[9]�k J7TH`l?`�m b�c 5TDQR<=>A>hnhJ=TU6 f cporq
Vts Wu>LNAQZ\[9v >LO V >LOg`hW` w c qqux c >LNAQZ\[yv z{}| Z zZ5 c >LNAQZ\[9v zZ>AOg` b�c dd~f c >LNAQZ\[9v���zZ\�zZ

cc >ANAQZ\[9v b � 5` f c d
V k W4>ANLQZ\[ z V ` � 5�W�B�<=O w��

`� x V c dE� q W c >ANLQZ\[ z
V ` � 51W�TDNAO���� Zm^�k J7T,� � Zmg�

b�c dd
fc >ANLQZ\[ z
TDNAO3� � Zm^� o V ` � 5�W k J7T�� � Zm^� � � m� T_NAO �U� Zm^� � � m

c 5 o d
� � m

c � ��Vt� W4>ANLQZ\[^] b 5` � k T k ` f V cpq � q W c >ANAQZ\[9] b 5` � 5TDNLOg` f c >ANLQZ\[^] T_NAO^` � ``�T_NAOg` b�c dd
fc >ANLQZ\[^] k J7T�` � 5TDNAOg` o ` k J7TH`
b c dd f c >ANLQZ\[^] TDNAOg`

k J7TH` o k J=TH` � `"TDNLO9`
c d � c dV C1W�>ANLQZ\[^]#� V � >LOg`hW Z � c�q ] � c >ANLQZ\[^]#� �j� {}|U�S�({}| Z\� � Z c >ANLQZ\[^]#� � Z {}|��S�({}| Z\� c� >LNAQZ\[^]#� `�>LO V � >AOg`hW c � >ANAQZ\[^]#� >LO V � >LOg`hWzZ � c � qq�� c � >LNAQZ\[^]#� z��{}| Z � � � zZ �� zZ\�c � >LNAQZ\[9]#� w � `>AOg` x c � ] c 5��69�
C�B�� V `hW c `V 5 o `hW m 6���NAO � BDFHCEIKJ7>A>LJ�M9NLOHPH�V <XW � J7QR<=NAO� V `hW*NAT � C� �O�C � IKJ7¡¢<?>A>9`pC¤£ k CUn�B � 57¥^BDFHCU¡_C�IKJ7¡_C=¥^BGFHC � J7QR<=NAO¦NAT V � q¨§ � 5�W,©V � 5 §¤oªq W\6Vts W«NAOXBGC�¡ k CUn�BDT¬ J* �O � `H­jNLOXBGCU¡ k C�n�BGT�¥�TDJ7>S:7C0� V `hW c d IKJ7¡g`�� `V 5 o `hW m c d ` c d 6¬ FHCr®¯­°NAOXBGC�¡ k C�n�B^NLTy� V d W c dV 5 o d W m c d ¥±TDJ�BDFHCªJ7OH>L²³NAOXBGC�¡ k CUn�B"NAT V d § d W¤6V k W.<=T_²	Q3n�BGJ?BGCUT´ J7¡_NAµ�J7OXB�<=>
<?T_²	QRn�BGJ=BDCUTU�>ANLQZ\[9¶�v `V 5 o `hW m c >LNAQZ\[9¶�v `` m o ��` o 5 c >ANLQZ\[9¶�v 5��` o � c d

5



>ANLQZ\[ � v `V 5 o `hW·m c >LNAQZ\[ � v ``�m o ��` o 5 c >ANLQZ\[ � v 5��` o � c d¬ F¯@HTyBDFHCU¡_CªNAT9J7OHCEFHJ=¡DNAµ�J7OXB�<=>
<=T_²	Q3n�BGJ=BDCª® c d 6¸ CU¡·BGN k <=>
<=T·²	QRn�BDJ=BGC�TU�>LNAQZ\[ � z �
`V 5 o `hW·m b c � 5T_Q³<=>L>
n�J7TDNSBGNL:=C f c � q>ANLQZ\[ � zj¹
`V 5 o `hW m b�c � 5TDQR<=>A>hnhJ=TDNLBDNL:=C f c � q¬ F¯@HTy` c � 50NLT9<�:=CU¡·BGN k <=>�<=T·²�Q3n�BDJ=BGC?6Vt� W k ¡_NLBGN k <=>hO¯@HQ s CU¡DT� i V `hW c 5 V 5 o `hW m � `h� V ` o 51WV 5 o `hW#º c V 5 o `hW � ��`V 5 o `hW·a c 5 � `V 5 o `hW·a 6� i V `hWgNAT^OHJ=B � C� �OHC � J7O�>L²«<�By` c � 57¥ s @�B � 50NLT^OHJ=B9NLO.BDFHC � J7QR<=NAO«J?I»� V `hW\¼��i V `hW c d <?B^` c 5=¥HTDJ½5ªNATgBGF�CrJ=OH>L² k ¡DNSBGN k <=>
O¯@HQ s C�¡U6V C1W«NAOXBGC�¡_:?<=>LT^J=I�NLO k ¡_C�<=T_Cr<=O �½� C k ¡DC�<?TDC� V `hWgNLT^NAO k ¡DC�<?TDNAO�P¾M9FHCUOY��i V `hW^¿ d ¥�<=O �½� C k ¡DCU<=TDNLOHP*M9FHCUOY��i V `hW^À d 6� o �� i V `hW
� 5 5¬ FHCU¡_C�IKJ7¡_C�� V `hW.NLT.NAO k ¡DC�<?TDNAO�P¦J7O V � 5 § 51W½<=O �p� C k ¡_C�<=T_NAOHP¦J7O V � q¨§ � 5�W.<=O �V 5 §�orq W¤6V IGW¢>AJ k <=>~<=O � < s T_J7>A@�BDCEQ³<�£�NLQ³<�<?O � QRNLOHNAQR<5ÁNLT;<">LJ k <=>¯Q³<�£�NLQ¾@HQ s C k <=@HT_CÁBGFHC � CU¡_NL:?<?BDNL:7C k F�<=OHP=CUT�IK¡_J7Q�nhJ=TDNLBDNL:=C�BDJÂOHCUP7<?BGNS:7C<?Bª5768;:7CUO«BDFHJ7@HP7FRBGFHC � CU¡_NL:?<?BGNS:7C k F�<=OHP7C�TÁIK¡DJ=QÃO�CUPH6;BDJ¾nhJ=TU6»<?B � 5=¥�NLB,NAT�OHJ=Bg<Ä>AJ k <?>QRNLOHNAQÄ@HQ s C k <=@HT_C¾� V � 5�WgNAT^@HO � C� �OHC � 6¬ FHCU¡_C³NLTEOHJÅ< s TDJ7>L@�BGC*Q3NAOHNLQ¾@HQ s C k <=@�TDC >ANLQZ\[ � z �

`V 5 o `hW#m c >LNAQZ\[ � z ¹
`V 5 o `hW·m c� q 65�NAT�<=OÆ< s T_J7>A@�BDC¾QR<�£�NAQ¾@HQ s C k <=@HT_C�NLBÂNLT�BGF�C¾J7OH>S² k ¡DNSBGN k <=>�O	@�Q s C�¡U¥
<?O � BGFHC�¡DC<=¡DC0OHJ¢:7C�¡_BDN k <?>�<=T·²	QRn�BDJ=BGC�T�M9NLBDFÇ>ANAQZ\[^È `V 5 o `hW·m cuq 6 ¬ FHC¾< s TDJ=>A@�BDCÄQR<�£�NAQ¾@HQ:?<=>A@HCENLTy� V 51W c 5É 6V P¯W¢NAOXBGC�¡_:?<=>LT^J=I k J7O k <1:	NSBj²� i i V `hW c V � 5�W V 5 o `hW a � V 5 � `hW_l V 5 o `hW mV 5 o `hW#Ê c � V 5 o `hW � l V 5 � `hWV 5 o `hW º c ��` � ÉV 5 o `hW º 6��i i V `hWÂ¿ d M9FHCUOY`Ë¿���¥h<=O � ��i i V `hW�À d M9FHC�OY`ËÀ���¥hBDFHCU¡_C�IKJ7¡_C*� V `hW9NAT�ÌgÍuJ7OV � §�orq W¤¥�<=O � ÌgÎÏJ7O V � q¨§ � 51W
© V � 5 § �7W¤6V F�W«NAO�ÐHC k BDNAJ7O.n�J7NAOXBDT` c �¾NLTgBGFHCªJ7OH>S²¢NLO�Ð�C k BGNLJ7O.nhJ7NLOXB V � V `hW k F�<=OHP7C�TyIK¡_J7Q�ÌgÎÑBGJRÌgÍÑ<?B"�7W¤6

�



V NÒW¢TDÓ?C�B k FÔBGFHCªP7¡D<=nHF.J=I;� V `hW

l�69��NAO � BDFHC � NAQ3CUOHT_NAJ7O�TrJ?I,BDFHCR¡_C k B�<=OHP=>AC*J=Ig>A<=¡DP=CUT_Br<?¡DC�<«BGFH<?B k <=O s C3NAO�T k ¡_N s C � NAOÕ<=OCUÖ¯@HNL>×<?BDCU¡G<?>;BG¡DNA<=OHP7>LC�J=IgT_N � C½5 d NLI,J7OHC3TDN � C*J=IgBGF�CR¡_C k BG<=OHP7>LC*>ANAC�TEJ7OÕBDFHC s <=TDC3J=I,BGFHCBG¡_N×<=OHP=>AC=6

Ø C�MÁ<=OXB(BDJ9 HO � `¾<=O � ®ETD@ k FrBGF�<?B�BDFHC�<=¡DCU<yJ=I�BGFHC�¡_C k BG<=OHP7>LC=¥�NÙ6ÚC=6(��`�®�¥?NLT�<yQR<�£�NAQÄ@HQÔ6Í"T_C0T_NAQ3NA>×<?¡�BD¡DN×<?OHP7>AC�TÁBGJ* �O � <�¡DC�>×<?BDNAJ7OHT_FHNAn s C�BjM,CUC�OÔ`Y<=O � ®h¥HC?6ÛP�6Ü � `Ü c ®Ý M9FHCU¡_C Ý c Ü�B�<=O9Þ d ] c Ü¯ß l�¥�T_J�MÁCrF�<�:7CÜ � `Ü c ®Ü ß là @H>SBGNAn�>L²	NAOHP s J=BDF½T_N � C�T s ².Ü ß l*P7NL:=CUT ß l V Ü � `hW c ®�6á J1M�M,C k <=O½C\£�nH¡_CUTDTyBGFHCr<=¡_C�<*<=Ty<¾IK@HO k BGNAJ=O½J?I�J7O�Cª:?<=¡_N×< s >AC�`��â V `hW c ��`
ß l V Ü � `hW c 5 d ß l�` � �¯ß l�` m 6 ¬ JÄ HO � <¾Q³<�£�NLQ¾@HQ½¥XMÁCÂFH<1:=CÂBGJ � NLãhCU¡DC�O�­BGNA<?BGC â V `hW^<=O � TDC\ByBDFHC � CU¡_NL:?<?BDNL:7CEC�Ö¯@�<=>
BGJ d �â i V `hW c 5 d ß l � É�ß l�` c d5 d ß l c É ß l?`` c �	äåÜæ BrNATEC�<?T_²YBDJ½T_CUC*BGF�<�B â i V `hW k F�<=OHP7C�TrIK¡_J7Qçn�J7T_NLBGNS:7C¾BDJ½O�CUPX<?BDNL:=C*<?B0��6èÜ�¥�TDJ«BGFHNLTENATª<>AJ k <=>~Q³<�£�NLQ¾@HQ½6® c ß l V Ü � `hW c ��äèÜ ß l�¥�BGF¯@HT�BDFHCÄM9N � BGFYJ?I»BGFHC¾¡_C k B�<=OHP=>ACÄNLTE��` c � � �	äåÜ c Ü�¥~<=O �BGFHCªFHC�NAP7FXByNAT^® c ��äèÜ¯ß l�6 l



É 69Í"T_C á C\M^BGJ7O
éÚT»Q3C�BGF�J � BGJÂ<?nHnH¡DJ�£�NAQR<?BDC�BDFHCg¡DJ	J=B(J=IHBDFHCgCUÖ¯@�<�BGNAJ=O0` m � �=l c d 6;ÌÁFHJ	J7TDC<0¡_C�<=T_J7O�< s >LC9NAOHNSBGN×<?>�<=n�nH¡DJ�£�NAQR<?BGNLJ7O¾` z ¥�<=O � @HTDCyNLB�BGJª �O � BGFHC9T_C k J=O � <=nHn�¡DJ�£�NAQR<?BGNLJ7O` m 6ê ¡DC�<?TDJ7O�< s >ACr<=nHn�¡DJ�£�NAQR<?BGNLJ7O¢NATg` z
c Ü s C k <?@HTDCÄÜ m c �7ÜÄM9FHN k F½NAT k >AJ7T_CEBGJR�=l�6�
C�B�� V `hW c ` m � �=l�¥�BGFHC�OY� i V `hW c ��`�¥�<=O �.s ² á C�M^BDJ7O
éÚT"Q3C�BDFHJ �` m c ` z �ìë � Z�í��ëGî � Z í �

c Ü � mz ]
c É äÛï�6Ü�69��NAO � � V `hWgNLIV <XW.� i V `hW c 5 � ï?` a o �;TDNLOg` � k J7TH` o l �UZ ¥�� V d W c Ü�6� V `hW c ` � ��` º � � k J7T�` � TDNLOg` o l � Z o¦ð� V d W c � � o l oñð9c Ü ò ð9c É¬ FHCU¡_C�IKJ7¡_C¾� V `hW c ` � ��` º � � k J7T�` � TDNLO9` o l � Z o ÉVts W½��i i V `hW c Þ � � É ` m ¥���i V 5�W c � l�¥�� V �=W c � l7��6� i V `hW c Þ?` � ï?` a o¦ð��i V 5�W c Þ � ï o¦ð9c � l ò ð9c � 5��i V `hW c Þ?` � ï?` a � 5� V `hW c l?` m � ��` º � ` o¦ó� V �=W c 5�� � lX� � � o¦ó¾c � lX� ò ó�c � 5 d� V `hW c l?` m � ��` º � ` � 5 dÞ�698;:=<?>A@�<?BDC"BDFHC�IKJ7>L>AJ1M9NAOHP � C\ �OHNSBGCÂNLO¯BDCUP7¡D<=>AT V @�TDNAO�PÄBGFHC"IK@HO � <=Q3CUOXBG<=>�BDFHCUJ=¡DCUQÃJ=I k <=> k @�­>A@HT9J7¡ s ²«NLOXBGCU¡_nH¡DC\BGNLOHP�BGFHCªNAOXBDCUP7¡D<=>
NAO«BDCU¡DQ3T9J=I�<=¡DCU<=T�WV <XWÇô a

z
V l�` m � Þ�` o Ü=W ó ` c V ` a � l?` m o Ü�`hW�õõõõ a z

c V �7ö � �=ö o 5�Ü7W � V 5 � l o Ü7W c5�Ü � l c 5��Vts W ôø÷múù ` � É ù ó ` c â z
o â m c 5� � � � � o 5� � É � É c � o ï c 5 d

V k Wñô a �� k J=TH` ó ` c TDNLOg` õõõõ a �� c T_NAO V l � W � T_NAO V � W c d � d c dá J=BDC=��<=>LTDJH¥�NLB9NAT^J s :	NLJ7@HT^IK¡DJ7QÃBGFHCªP7¡D<=nHF.BGF�<�B â ¶ � â � c d 6

É



Vt� W½ô m� z
ß É �ñû m ó û c â z

o â m c 5� � 5 � ß l o 5l � � � � m c ß l� o É �l

V C1W ô �	ü�	ü � l ý ó ý c l»>AO ù ý ù õõõõ �	ü�	ü � c l»>AO ù � � ù � l�>LO ù � � m ù c l»>LO � � l»>LO V � m W cc l � 5 � l � � c � lö�69��NAO � BDFHC � CU¡_NL:?<?BDNL:7C�T9J=I(BDFHCEIKJ7>A>LJ1M9NAOHPÄIK@�O k BDNAJ7OHTV <XW.� V `hW c ô Zm TDNAO V ý m W ó ý��i V `hW c TDNLO V ` m WVts W¢þ V `hW c ô¦ÿ Z �a Z ß ý BG<=O V l ý W ó ýþ¯i V `hW c ß Ü�`�m�BG<=O V l � Ü�` m W � 5 d ` � ß l?`"BG<=O V l � l?`hW � l c 5 d ß Ü�` m BG<=O V 51Ü�` m W �l ß l�`"BG<=O V�� `hWï�698»T_BGNLQ³<�BGCÂBGF�Cª:?<=>L@HCEJ=I ô z ]] V ` m o ÞXW ó `Å@HT_NAOHPRÜ*<=nHnH¡_J�£�NLQ³<�BGNAO�P¾¡DC k B�<?OHP7>AC�Ty<=O �Ø C � NL:	N � C�� d § 5 d�� NAOXBGJÆÜÅT_@ s NLO¯BDCU¡·:=<?>AT¾J=Iy>LCUOHP=BDF��¾` c z ] � ]ÿ c ��¥»N�6ÛC?6�� d § � � § �Ú� § É � §
� É § Þ � § �ÚÞ § ï � § �Úï § 5 d�� äV <XW¢>AC\IÒB9CUO � n�J7NLO¯BDTU¥�
C�IÒBªCUO � nhJ=NAOXBGTr<=¡_C d ¥���¥ É ¥�Þ�¥�<?O � ï�6
	�J�� ÿ c V � V d W o � V �7W o � V É W o � V ÞXW o� V ï7WDW
�¾` c V Þ o 5 d o �7� o É � o ö d W_� c l d7d äVts W«¡DNLP7FXB9CUO � n�J7NLO¯BDTU¥

� NLP7FXBgC�O � n�J7NAOXBGT9<?¡DCr��¥ É ¥�Þ�¥�ï�¥H<=O � 5 d 6�	�J�� ÿ c V � V �7W o � V É W o � V ÞXW o � V ïXW o� V 5 d WDW���` c V 5 d o �7� o É � o ö d o 5 d ÞXWD� c Ü d7d äV k W«QRN � n�J7NAOXBGT�6à N � nhJ7NLOHT0<=¡DCÔ57¥;l�¥;Ü�¥�ö�¥�<=O ��� 6�	�J�	�J�� ÿ c V � V 5�W o � V lXW o � V Ü7W o � V ö7W o� V�� WDW
�¾` c V ö o 5�Ü o l�5 o Ü=Ü o ïXö7W_� c l � d äVt� W.8;:=<?>A@�<?BDCrô z ]] V ` m o Þ7W ó `Y@HT_NAOHP�BDFHCr��@�O � <=Q3CUOXB�<?> ¬ FHCUJ=¡DCUQ�J?I»Ìg<=> k @H>L@HTU6c b 5l ` a o Þ?` f õõõõ z ]] c±b 5 d7d7dl o Þ d f � d c l � l�äèl=l7l7l7l7l
Ü



V C1W�	�Ó=C\B k FYBDFHC0P=¡G<=nHFÔJ=I�� V `hW c ` m o Þ3<=O � C¤£�nH>×<=NLO½BDFHCrQRCU<=OHNAO�P3J?I;²7J7@�¡�<=O�T_M,CU¡DTNAO V <7Wj­ VK� W\6¬ FHC0<=OHT_M,CU¡_T"NLO V <XW°­ Vt� Wg<=¡DCª<=¡_C�<=T9J=I�BGF�CrT_F�< � C � ¡_CUP7NLJ7OHT s CU>AJ1Mª6

� 698;:=<?>A@�<?BDCEBGFHCEIKJ7>L>AJ1M9NAOHP0NAOXBGC�P7¡G<?>ATV <XW ô `�T_NAO V ` m W ó `
�
c ` m §Hó � c ��` ó `�¥ ó �� c ` ó `�¥�T_Jc ô 5� TDNLO V � W ó � c � 5� k J7T V � W o¦ð^c � 5� k J7T V ` m W oñðVts W½ô ��� º] TDC k m ` ����� | Z ó `

�
c BG<=Og`�¥ ó � c T_C k m ` ó `�¥k F�<=OHP=CrBDFHCª>ANAQ3NLBDTÁJ=I�NAOXBGC�P7¡G<�BGNAJ=O
�;BGFHCª@Hn�nhC�¡">LNAQ3NLB s C k J7Q3CUT9B�<=O V � � É W c 57¥�<=O �BGFHCª>LJ�M,CU¡9>LNAQ3NLB s C k J7Q3CUT^B�<?O V d W c d 6c ô z] ���

ó
�
c � z � � ] c � � 5ê OHJ?BGFHC�¡9MÁ<�²��,C\:=<?>A@�<?BDCÂBGFHCªNLO � C� HOHNLBDCENAOXBGC�P7¡G<=>h �¡DT·B�¥ô TDC k m ` ��� � | Z ó ` c ô ���

ó
�
c ���

o�ðÆc ����� | Z oÑð ¥,BGFHC�O @HTDCÔBGFHCÔJ7> � >ANAQ3NLBDTU�ô ��� º] TDC k m ` � ��� | Z ó ` c � ��� |�� ��� º � � � � � |�� ]#� c � z � � ] c � � 5V k W ô l k J=B
ý ó ý c l ô k J7T

ýT_NAO ý ó ý
�
c T_NAO ý ¥ ó � c k J7T

ý ó ý ¥c l�ô 5
�

ó
�
c l»>AO ù � ù o¦ð9c l�>LO ù TDNLO ý ù o¦ðVt� W½ô 5V � � l û W ÿ
ó û

�
c � � l û ¥ ó � c � l ó û ¥ �

ó
�l c�ó û ¥c � 5l ô 5

� ÿ ó � c � 5l ô � � ÿ ó � c � 5l � � � º� É
o¦ð9c � � º5�� o¦ð9c V � � l û W � º5�� oñð

Þ


