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?jRERcKEg5kxXªDGgSDGTd@CXCUcTGU^R)q>DGTd@CHIU^R3HIR3W5XODGDGg ( FCKEFCh�DGREPEDGP«@CBEHSR«¬mKEHSP®mg L FªKEREPEDdXO`^UVHSRE`¯TGHSXCTGKEg1k6X
t UVKEDd@C@CD°¬-U Z HSF±k<REU�q>DGg�REU^R-gSHSRED6k6XnF ( FN@OD L²Z B-HSTwB´³µHIR¶@CBEHIF_@CB-DGFCHSF]³�TGU L DGF_KEREP-DdX·D¹¸�h�DdXCH»º
L DGR)@lkYg8kxREP{@CBEDGU^XCDd@OHST�kYg-FCTdXCKE@CHSR (>¼f½ @OF¾R-U�qVDGg-W9D�kx@CK�XODGF]³ Z BEHSTwB®F¿@OD L W1XOU L HS@CF¾`^D]U L Dd@CX ( kYREP
HM@OFnDGgIDGTd@NXOU^B ( P�XCUcP ( Rmk L HST®TlB8k6XlkYTd@CDdX�³�HSRET]gSKEPED{@CB-D®FCKEh8DGXCh�U^FCHM@OHSU^RÀU^WJkYR	kxÁGH L KE@CBmkYg�FCBED�kxX
¬-U ZAZ HM@CBÂkÃXlkYPEH5kYg�DGgSD]Td@NXCHIT�kxgIg ( P�XOHMqVDGRÄB ( P�XCUcP ( Rmk L HST·HIREFN@lk ' HSgSHS@ ( HSR¨k°@ Z UYºÅPEH L DGR-FNHIU^RmkYgÆ³
Rmkx@CK�XlkYgSg ( h8DdXOHSUcPEHSTnF ( FN@CD Lv¼Jt U^RETGD]R>@CXCHSTnT]HMXCTGK-g5k6XbD]gSDGTd@CXCUcPEDGFbFCKEhEh�UYXN@[k Z D�k6Ç�g ( TGU^R-PEKETd@¿º
HSR-`ÀkxRERcKEg1k6X®¬-KEHSP¦-g LÈZ B-HSTwB�DGgSDGTd@CXCUcTGU^R)q>DGTd@CF Z BEDGR�kÂFCKEÉ{TGHSD]R>@Og ( g1k6XC`VDQqVUVgM@wkx`^DÂÊ�HIF
kxh-hEgSHSD]P ' Dd@ Z DGDGR�HS@CFjHSRER-DdXykYREPÄU^K�@ODdXbD]PE`^DGF ¼bË�( XOUY@wk6@CHIU^R¨U^W/@OBEDnHIREREDdXjDGPE`VDV³�k t UVKEDd@N@OD
FCBED�kxX$HSF$H L h�U^FCD]P ¼ r�BED;TGUVR)@NXCUVg�hmkxXlk L Dd@CDdXOFfkxXCDJkyÌpk ( gSDGHS`VB�ºÅgSHSÇVD�RcK L±' DdX�Í�ÎAÊ_Ï¾kYREP¯@OBED
Ì�D ( REUVgSPEF/R)K L¯' DdX�ÍQÐ£U^WE@CBED;kYÁGH L K�@CB8kxgcFCBED�k6X ¼ r�BEDª`^DGU L Dd@NXCHIT�kxg�kxR-P L k6@ODdXCH5kYgch�XCUVh8DdXC@CHSD]F
U^W�@OBED_-g L kxXCDnTlB8k6XlkYTd@CDdXOHSÁGDGP ')( @CBED_XlkYPEHSKEFpXlkx@CHIU«ÑÓÒ�ÔGÕ×ÖxÔGØ�³ Z BEDdXOD_ÔGÕÚÙ×Ô]ØwÛªHSFp@CBED_XlkYPEHSK-F
U^W¾@OBED°HSRER-DdX®Ù×UVK�@CDdX¹ÛjDGgIDGTd@NXOU)P-DV³�kxREPÜk<efXlkxR-P�@Cg»º�gSHMÇ>D{R)K L¯' DdX[Ý ¼ rJBED°DGgSDGTG@NXCUcTGUVR>q>DGTd@OHMqVD
¬-U Z�Z BEU^FCDpU^REFCDd@¾UcTGTGK�XOF Z BEDGR°ÍÞÒ�Í<ß�HSF¾PED]FNTGXCH ' DGP ')( kyR-U^Rmk6¸�HIF (cL®L Dd@NXCHIT L UcPED�RcK L º
' DdX[àáßjkxREPÓk«@CXlkGqVDGgIHSRE`áXlkx@CD±â Õß ¼ rJBEDÃPEDGh�DGREPED]RETGD±U^W¾Í<ßlãCà<ßwã¿â Õß U^RÜÑ¾ã¿Ý3ã¿ÍvÐ°BmkxF ' DGDGR
HSR)q>DGFN@CHS`)k6@CD]P�@CBEDGU^XCDd@OHST�kxgIg (�')( gIHSRED�kxX®FN@wk ' HIgSHM@ ( kxR8kxg ( FCHSF ¼�ä ¸�h8DGXCH L DGR)@wkxg L D�kYFCK�XCD L DGR)@OF
U^W$TGK�XCXCDGR)@¿ºåq>U^gS@lkx`VDnPmk6@wk Z DdXCDnK-FND]PQ@CU®PEDd@ODdX L HIRED_@CBEDnU^REFCDd@jU^W/D]gSDGTd@CXCUcTGU^R)qVD]Td@CHSUVR�U�qVDdX[k
' XOU>kxPÂXwkxRE`VDÃU^W;Ñ¾³æÝ"kxREPÂÍvÐ ¼ r�BEDGFCD®k6XCD°T]U L hmkxXCDGP Z HS@CBÂ@CB-D±@CB-DGUYXODd@CHST�kYgfh�XCDGPEHITd@CHIU^REF ¼
r�B-D;TGK�XCXCDGR)@¿ºåq>U^gS@lkx`VD�Pmkx@lk Z DdXCD�K-FND]P±@CU_HSREW9DdX$@CB-DJk L hEgSHS@CKEPED�U^W8TGU^R)qVD]Td@CHSUVR°HSRÃ@CB-D Z D�kxÇcg (
REUVREgSHSR-D�k6XJXODG`^H L D ')( E@C@CHSRE`{@CU3kÃFN@CD�kxP ( º�F¿@wk6@OD¯k L h-gSHM@OKEPED_DG\cKmkx@CHIU^R Z HS@CBÄkÃgSU Z DGFN@jUYXCPEDGX
TGK ' HSTQREU^REgIHSRED�kxXCHM@ (	Z HM@CB�TGUcDdÉ{T]HSDGR)@°ç ¼ Ì�DGFCKEgS@CF®W1U^X°ç�kxF«k¨W9KERETd@OHSU^R¦UVWyÑ¾³¾ÝèkYREP�ÍQÐ
k6XOD_XODGh8U^XN@CD]P ¼ opREPEDGXJqVk6XOHSU^KEFbTGUVREPEHM@OHSU^R-F]³E@OBED·h�XOH L kxX (á' HSW9K�XOT�k6@OHSU^R�T6kxR ' D·FCKEh�DdXCTdXOHM@CHIT�kxg
Ù9çÜéê|)Ûw³´@NXOHSTdXCHS@CHST6kxgbÙ9çÂÒ�|>ÛyUYX·FCK ' TdXCHS@CHST6kxgpÙ×çÓëê|)Û ¼ ? ' U�q>D°UVREFCDd@]³µRcK L DdXOU^KEF_FCK ' TdXCHS@CH»º
T�kYg$FCDGTGUVREPmkxX (¨' HSW9K�XCT6k6@CHIU^REF]³´@CB8k6@ L k6XCÇ�@NXwkxREFCHS@CHSUVREF·W1XCU L U^REDÃ¬-U Z hmkx@N@CDGXCRÂ@CU�kxR-UY@CB-DdX]³
Z DdXOD�DGR-TGU^KER)@CDGXCDGP ¼ ?ìFlk L h-gSHSRE`ÀUVW ' HSW9K�XCT�kx@CHSUVR�FCTGD]Rmk6XOHSU^F<HSF3h�XCD]FCDGR)@CDGP�kxR-P�@OBEDGHMX3ÍQÐ
PEDGh�DGREP-DGRETGD[HSFpF¿@OKEPEHSD]P ¼
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½$Z U^KEgIP<gSHSÇVDj@OU±D¹¸�h�XODGFCF Ln( `^Xlkx@CHM@OKEPEDy@CU®ñ)@CDGh-BEDGRáòvUYXCXCHSF�W9UYXnó^ô9ô�õ×ö�óYõ$÷¹õùø¹ú©W9UYX Z BEHSTwB
U^R-D¾@OBmkxR�Ç�FfkbFNK-h8DdXCq�HSFCUYX�û^@CUjü£k6@OTlB-D;ajD ( HMX L DGRYý¿H5kxR±W9UYX$BEHSF/TGUVgSg5k ' U^Xlk6@OHSU^Rµ³^DGRETGUVK�XlkY`^D L DGR)@
kxR-P L kYR ( k3FCU ' DdXOHSRE`vTGU^R)qVDdXOFlk6@CHIU^R´û�@OUáþÀk ( RED{r�UYÇVk6XCKEÇ¨W1U^X·BEHIF_HIR)@CDdXCD]FN@]³µT]U^KER)@CDGR8kxRETGD
kxR-P©T�k L k6XwkxPEDdXOHSDVûª@CU¶r�H L U^@CB ( òvU^gS@CDGREUÜkxREP�ÿyH5k L t BEUcU¨W9U^XÃ@OBEDGHMX{HSREh-K�@®kYREP L HSXN@CBµû
@CU���XwkxFCDdX t U)P-D°kxREPÂ?jgSg1kxR��>kYTGU ' F[W9UYXy@CB-DGHMX[TdXCHS@CHST]HSF L kxREPÂTGUVKEREFCDGgÆûæ@CUQajDGgMXCU (¶t KEXCgSHIRE`E³
?jgMq�HSR���W1XCD]RETlBµ³�ÿyBmkYPEDdX�ÿyB8kxRákxR-PáÌpkYKEg t KEREBmknW9UYXª@CDGTwBER-HST�kxgækxFCFCHIF¿@wkxRET]DVû�@CU t Bmk6XOgSDGFJabD
ñcUVKEÁ�k°W9UYXjBEHIFbTwBEDGDdXykYREP�`^UcUcP Z HIgSgÆû8@CU<òÄkxgITGU^g L ijXwkxBmk L W1U^XbB-HSFbTGUVRETGDdXOR¨kxREP�BcK L UVK�X]û
kxR-P©@CUÜajDdXCDdÇ�òÄkYRETwBEDGFN@CDdX{W9U^XÃ@OBEU^FCDQREU^@°@CUcU¶FCDGgSPEU L DGRETGUVKER)@CDdXOFÃXCHSW9D Z HM@OB¦Rmk6XCXlk6@OHMqVD>³
HSR-FNHI`^B)@jkxR-P�kxRED]TGPEUY@OD ¼

HIHSH
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� ¼ � ½ R)@NXCUcPEK-Td@CHIU^R���������������������������������������������������������������� �
� ¼ z e$XODdq�HSU^K-F ä gSDGTd@CXCUcTGU^R)qVD]Td@CHSUVR ä ¸�h8DGXCH L D]R>@OF ������������������������������� � |
� ¼�� e$XODdq�HSU^K-F ä gSDGTd@CXCUcTGU^R)qVD]Td@CHSUVRvr�BED]UYX ( ������������������������������������� � z

� �����! 0Y.94  "�
	 �#�
z ¼ � ½ R)@NXCUcPEK-Td@CHIU^R���������������������������������������������������������������� zVz
z ¼ z ä ¸�h�DdXCH L DGR)@lkxgµajDGFCHS`VR ����������������������������������������������������� z%$
z ¼�� ä ¸�h�DdXCH L DGR)@lkxg´efXCUY@OUcTGU^g&��������������������������������������������������� � �

' ( ,  �80�= ) �
��¼ � ½ R)@NXCUcPEK-Td@CHIU^R���������������������������������������������������������������� $)z
��¼ z rJBEDniyU�q>DdXCREHIRE` ä \cKmkx@CHSUVREF ����������������������������������������������� $+*
��¼�� rJBED Ë kYFCD¯ñc@lk6@OD,����������������������������������������������������������� $.-
��¼ $ /æHSR-D�k6Xyñ)@lk ' HSgSHS@ ( ?jRmkYg ( FCHSF0������������������������������������������������� *Vz
��¼ * ?jFCFCK L h�@OHSU^REF21fr�B-DGUYX ( q>DdXCFCKEF ä ¸�h�DdXCH L DGR)@&������������������������������� 3 �
��¼�4 ? L hEgIHM@CKEP-D ä \cKmk6@OHSUVR ����������������������������������������������������� 3 4

) 5  "6 ��7 	76 8��
$ ¼ � ½ R)@NXCUcPEK-Td@CHIU^R���������������������������������������������������������������� - �
$ ¼ z a[k6@lkÃ?jRmkxg ( FCHIF9������������������������������������������������������������� ->z
$ ¼�� t U L hmkxXCHSFCUVREF Z HS@CB:/æHSRED6k6XJrJBEDGU^X ( ��������������������������������������� -;-
$ ¼ $ t U)DdÉ®TGHSD]R>@OFJU^W�@CB-D t K ' HSTnkxREP=<jKEHSR)@OHST�>pU^R-gSHSRED6k6XCHS@ (3Z HM@CBEUVK�@yñcBED�k6X ��� ?@$
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$ ¼ * t U)DdÉ®TGHSD]R>@OFJU^W�@CB-D t K ' HSTnkxREP=<jKEHSR)@OHST�>pU^R-gSHSRED6k6XCHS@ (3Z HM@CB¨ñcBED�kxX ������� � |^|
$ ¼�4 ñcDGT]U^REPmkxX (áË HIW1K�XOT�k6@OHSU^R-F9��������������������������������������������������� � |%$
$ ¼ 3 òvHIFNT]DGgSg5kYR ( ����������������������������������������������������������������� �;� -
$ ¼ - Ab@OBEDdXjñcH L HSg5kxXjñ ( FN@CD L FB��������������������������������������������������� � z^z

C D � � �)7�� 6 .�� ��6 �E' )
* ¼ � ½ R)@NXCUcPEK-Td@CHIU^R���������������������������������������������������������������� � � $
* ¼ z t U^RETGgIKEFCHSU^R-F21 ä ¸�h8DdXOH L DGR)@F������������������������������������������������� � � *
* ¼�� t U^RETGgIKEFCHSU^R-F21fr�BEDGU^X ( ����������������������������������������������������� � $V|

G 2IH 	2 07JK�80L � )#)
2 D ��7��M��0Y.94  +	 0Y.N�v:  .	7 0x4À. � + 	 .�� � �MH 	 ,  =O .×794 ( ,/.N�7P �Q "676 � ) C
R D =�79. �   0 O � � � 	 .S� ��6 �TCU�

Ëj¼ � ä ¸�hmkYREFCHSUVRQW9KERETd@OHSU^REFpW1U^XJ@CBED_FN@CXCD�k L W9KERETG@CHSUVR ��������������������������� � * �
Ëj¼ z ä ¸�hmkYREFCHSUVRQW9KERETd@OHSU^REFpW1U^XJ@CBED_h�UY@ODGR)@CH5kYgV����������������������������������� � * �

D ��� +W� 	YX � � 7��Z�^+m7\[U��7N� 	 .�� � �TC#C
: :<+ 	 +Ó+ 	 2 	 4�� 62� ,  0Y.��F]_0  "676 ��0  �TCW^
� :<+ 	 +`_a�Z  7×7×. �Qb �EGMC
O [U�84  :O � 	 ��0  c���
dM "6�	 . b + 	 .�� �Q6 �feW�

� ¼ � ä gIDGTd@NXOUcTGU^R)qVDGTG@CHSUVRvHSR�kYR ä TGTGDGR)@NXOHST·?jRERcKEgSKEFg����������������������������� � 3Yz
� ¼ z ä gIDGTd@NXOUcTGU^R)qVDGTG@CHSUVR Z HM@OB:AjFCTGHIgSg5kx@CUYX ( ñcBED�kxXh������������������������������� � 3L?
� ¼i� òvD�kYFCK�XCD L D]R>@JUVW�üjHIFCTGU^FCHM@ ( ����������������������������������������������� � -Vz
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� ¼ � rJBED[`VDGU L DG@NX ( W9UYXjkxRERcKEg1k6XpDGgSDGTd@CXCUcTGU^R)q>DGTd@CHIU^R Z HS@CBQFCBED6k6X ¼ ��������������� z
� ¼ z ?AFCTwBED L k6@CHIT_U^W�@CB-D_g5kx@CDdXwkxgSg ( KER ' U^KEREP-DGP<XCDGTG@lkxR-`^KEg5kxXp`^DGU L Dd@NX (>¼ ������� �;�
� ¼�� t Bmk6XC`VD_`VDGREDdXlkx@CHSUVR�kx@J@CBED_W1XCDGD_FCK�XOWùkxTGD ¼ ����������������������������������� � $
z ¼ � ?AFCTwBED L k6@CHIT_U^W�@CB-D_D¹¸�h�DdXCH L D]R>@wkxgæFCDd@CK-h ¼ ��������������������������������� z �
z ¼ z ?AFCTwBED L k6@CHIT_U^W�@CB-D_D¹¸�h�DdXCH L D]R>@I������������������������������������������� z;*
z ¼�� iyDGU L Dd@NX ( U^W�@CB-D_DGgSDGTG@NXCUcPEDGF ¼ ��������������������������������������������� z 4
z ¼ $ ?AFCTwBED L k6@CHIT_U^W�@CB-D_HSRER-DdXJDGgSDGTG@NXCUcPED ¼ ������������������������������������� z.3
z ¼ * ?AFCTwBED L k6@CHIT_U^W�@CB-Dnm -g L ºÅP�Xwk Z HSR-`fo-kYFCFCD L¯' g (>¼ ����������������������������� z@-
z ¼�4 ?AFCTwBED L k6@CHIT_U^W�@CB-D_DGgSD]Td@NXCHIT�kxg´PEDGFCHS`VR ¼ ������������������������������������� z@?
z ¼ 3 Ì�DGhEXCDGFCDGR)@lkx@CHMq>D_TGK�XCXCDGR)@¿ºÅqVU^gS@lkx`VD·Pmkx@lk ¼ ������������������������������������� � $
z ¼ - rJBED[PEXCHSW1@pHSRQ@CBED_TGK�XCXCDGR)@ ¼ ������������������������������������������������� � -
��¼ � ?AP-H5kx`^Xlk L @CU{DGgIKETGHSPmkx@CD[@CBED·DGgSDGTG@NXCUcTGUVR>q>DGTd@CHIU^RQHIREFN@lk ' HSgSHS@ (>¼ ��������������� $ �
��¼ z rJBED ' kxFCD_FN@lkx@CD·FCK�XOW×kYTGD_TwBmk6XO`^D_P-DGREFCHM@ (>¼ ����������������������������������� * �
��¼�� rJBEDyXODGg5kx@CHMq>D·F¿@wk ' HIgSHM@ ( kx@jÑÂÒ�|f�i*{kxR-PvÑ¶Ò�|f��- ¼ ��������������������������� *Vz
��¼ $ rJBED[FCKEXCWùkxTGD_TwBmkxXC`VD_PEDGREFCHS@ ( h�DdXN@CKEX ' kx@CHSUVR ¼ ������������������������������� *@-
��¼ * rJBED L kxXC`VHSRmkYgæFN@lk ' HSgSHS@ (á' U^K-REPmk6X ( W9UYXpÁGDdXCU{FCBED�k6X ¼ ����������������������� 4 �
��¼�4 rJBED[TGXCHM@OHST�kxg´h8kxHMX¯Ù×Íqpß ãNàrpß Û;kYFbkÃW1K-RETd@CHIU^RQU^W$Ñ ¼ ��������������������������� 4 $
��¼ 3 rJBED L kxXC`VHSRmkYgæFN@lk ' HSgSHS@ (á' U^K-REPmk6XOHSDGFbk6@JqVk6XCHIU^KEFJFCBED6k6XCF ¼ ������������������� 4 *
��¼ - rJBEDy@CXlkGq>DGgSHSRE`{Xlkx@CDGFpU^W�@OBED[h8k6@N@ODdXCR ¼ ��������������������������������������� 4;4
��¼ ? rJBEDGUYXODd@CHST6kxgæhEXCDGPEHITd@CHSUVREFpU^W�@CBED·FCKEhEh�XODGFCFCHSU^R ¼ e/kxXN@ ½ ��������������������� 4 3
��¼ � |�rJBEDGUYXODd@CHST6kxgæhEXCDGPEHITd@CHSUVREFpU^W�@CBED·FCKEhEh�XODGFCFCHSU^R ¼ e/kxXN@ ½C½ ��������������������� 4 -
��¼ �;� ü�DGgIUcTGHM@ ( qVDGTG@CUYXJ-DGgSPvW9UYXbkYRERcKEg5kxXJDGgIDGTd@NXOU)T]U^R)qVDGTd@OHSUVR Z HM@OBEU^K�@pFCBED�k6X ¼ ����� 3 �
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��¼ � z¦ü�DGgIUcTGHM@ ( qVDGTG@CUYXJ-DGgSPvW9UYXbkYRERcKEg5kxXJDGgIDGTd@NXOU)T]U^R)qVDGTd@OHSUVR Z HM@OBQFCBED�kxX ¼ ��������� 3^z
$ ¼ � ?�XODGh�XODGFCDGR)@lk6@OHMqVD·FCKEh�DdXCTGXCHM@OHST�kxg ' HSW9K�XCT�kx@CHSUVR ¼ ������������������������������� - 4
$ ¼ z ?�XODGh�XODGFCDGR)@lk6@OHMqVD·FCK ' TdXCHS@CHST6kxg ' HSW9K�XOT�k6@OHSU^R ¼ ��������������������������������� -+3
$ ¼�� t XCHM@OHST�kxgæq>U^gS@lkx`VDGFpHSRQ-g L F Z HM@OBEU^KE@pFCBED�k6X ¼ ��������������������������������� -;?
$ ¼ $ ä ¸�h�DdXCH L DGR)@lkxg L D6kxFCK�XCD L DGR)@CF�UVW�@CBED_FCK-hEh�XCDGFCFCHIU^R ¼ ����������������������� ?>z
$ ¼ * ä ¸�h�DdXCH L DGR)@lkxg L D�kYFCK�XCD L DGR>@OF�UVW8@CBEDpT]U)DGÉ{TGHIDGR)@�UVW8@OBEDpTGK ' HSTpREUVREgSHSR-D�k6XOHM@ (

HSRQ-g L F Z HS@CBEU^KE@JFCBED�kxX ¼ e$kxXN@ ½l¼ ������������������������������������������� ?.*
$ ¼�4 ä ¸�h�DdXCH L DGR)@lkxg L D�kYFCK�XCD L DGR>@OF�UVW8@CBEDpT]U)DGÉ{TGHIDGR)@�UVW8@OBEDpTGK ' HSTpREUVREgSHSR-D�k6XOHM@ (

HSRQ-g L F Z HS@CBEU^KE@JFCBED�kxX ¼ e$kxXN@ ½N½l¼ ����������������������������������������� ?+3
$ ¼ 3 ä ¸�h�DdXCH L DGR)@lkxg L D�kYFNKEXCD L DGR)@OF¾U^Wæ@CBEDjTGUcDdÉ{TGHIDGR)@£UVW @CB-Db\cKEHSR)@CHITjREU^REgIHSRED�kxX¿º

HM@ ( HIRá-g L F Z HM@OBEU^K�@pFCBED�kxX ¼ ����������������������������������������������� ?;-
$ ¼ - rJBED[FCHIÁGD_U^W�@OBED_B ( FN@CDdXODGFCHSFtsLupkx@Jq^kxXCHSUVKEF�Ý�W9UYXjÑ¶Ò�|T� �;��¼ ��������������� ?;?
$ ¼ ? ä ¸�h�DdXCH L DGR)@lkxg L D�kYFCK�XCD L DGR>@OF�UVW8@CBEDpT]U)DGÉ{TGHIDGR)@�UVW8@OBEDpTGK ' HSTpREUVREgSHSR-D�k6XOHM@ (

HSRvFCBED�k6XODGPá-g L F ¼ ����������������������������������������������������������� � | �
$ ¼ � | ä ¸�h�DdXCH L DGR)@lkxg L D�kYFNKEXCD L DGR)@OF¾U^Wæ@CBEDjTGUcDdÉ{TGHIDGR)@£UVW @CB-Db\cKEHSR)@CHITjREU^REgIHSRED�kxX¿º

HM@ ( HIRQFCBED�kxXCDGPámg L F ¼ ������������������������������������������������������� � | �
$ ¼ �;� rJBED[FCHIÁGD_U^W�@OBED_B ( FN@CDdXODGFCHSFtsLupkYFbkÃW9KERETd@OHSU^RQU^W�@CBEDnÌ�D ( REUVgSPEFJRcK L±' DdX ¼ ��� � |;*
$ ¼ � z�Ì�DGhEXCDGFCDGR)@lkx@CHMq>D_hEgIUY@CFpU^W�FCDGTGUVREPmkxX (<' HSW9K�XOT�k6@CHIU^REFpHSRQ-g L F Z HM@CB-U^K�@pFCBED�k6X ¼ � |.3
$ ¼ � � Ì�DGhEXCDGFCDGR)@lkx@CHMq>D_hEgIUY@CFpU^W�FCDGTGUVREPmkxX (<' HSW9K�XOT�k6@CHIU^REFpHSRQ-g L F Z HM@CBvFCBED�k6X ¼ ��� � |@?
$ ¼ � $�?�XODGh�XODGFCDGR)@lk6@OHMqVD·hEgIUY@pUVW/kÃFCDG\cKEDGRETGD_UVW ' HSW9K�XCT�kx@CHSUVREF ¼ e$k6XC@ ½ ������������� �;� z
$ ¼ � $�?�XODGh�XODGFCDGR)@lk6@OHMqVD·hEgIUY@pUVW/kÃFCDG\cKEDGRETGD_UVW ' HSW9K�XCT�kx@CHSUVREF ¼ e$k6XC@ ½C½ ����������� �;� �
$ ¼ � *�?jRQD¹¸-k L hEgID[UVW$k L kYhEhEHSRE`°UVW�hmk6Xwk L Dd@ODdXJFChmkxTGD ¼ ������������������������� �;� *
$ ¼ � 4 òvKEgS@CHSh-gSD ' HIW1KEXCT�k6@OHSUVREFbkx@jÑÂÒ�|f��-^| ¼ ��������������������������������������� �;� ?
$ ¼ � 3 Ë kxTlÇ Z k6XOP�kYREPQW9UYX Z kxXCP ' HSW9K�XOT�k6@OHSU^R-FJHSRQ@CBED·Flk L D_D¹¸�h8DdXOH L DGR)@ ¼ ��������� � zY|
$ ¼ � -�?vm PEDGg5k ( DGP�oEFCK ' TdXCHS@CHST6kxg ' HSW9K�XOT�k6@OHSU^R ¼ ��������������������������������������� � z^z
? ¼ � ?ATwB�XOU L kx@CHSTGHS@ ( PEH1kx`^Xlk L W9U^XJF L DGTd@OHST_?w- t�Ë -g L F ¼ ��������������������� � $;-
? ¼ z t U^gSUVK�XJTwBmkxXN@CFpW9UYXpF L DGTd@OHST_?w- t�Ëb¼ ��������������������������������������� � $;?
a ¼ � ?Ah-gSUY@pUVW�@CBEDÃ÷2xCó^ôzy|{¯ÊEß p q>DdXCFCKEFJ@CBED_UVREFCDd@pTGU^R-PEKETd@wkxRETGD·kx@pFCDdqVDdXwkxg�Ñ ¼ ��� � 4 |

qcHIH



a ¼ z t U L hmkxXCHSFCUVR ' Dd@ Z DGDGR©Dd¸�h�DdXCH L DGR)@lkYg L D�kxFCKEXCD L DGR)@CFÃU^WpFCKEh-h�XCDGFCFCHSUVR�kxR-P
@CB-DGUYXCDG@CHST�kYg´h�XCD]PEHSTd@OHSU^R-F ¼ ��������������������������������������������������� � 4@�

äJ¼ � rJBED[T]U^REPEK-Td@lkxR-TGD_U^W�@CBED[-g L PEKEXCHSRE`«k±T]K�XNXCD]R>@NºåqVUVgM@lkY`^D_XCK-R ¼ ������������� � 4@4
� ¼ � ?AFCTwBED L k6@CHIT_U^W�@CB-D_DGTGTGD]R>@CXCHSTnkYRERcKEg5k6Xp`^DGU L Dd@NX (>¼ ������������������������� � 3 �
� ¼ z ?�XCDGh�XODGFCDGR)@lkx@CHMq>DJhEgSU^@fUVW8TGK�XNXODGR)@¿ºåqVUVgM@wkx`^DJP8k6@lkyW1XCU L kYR°DGT]TGDGR)@NXCHITpkxRERcKEg5kxX

-g Lv¼ ����������������������������������������������������������������������� � 3�$
� ¼i� rJBEDyXODGFCHSFN@lkYRETGD·U^W$kYRQU%}mº�TGDGR)@CDdXCD]Pá-g L�¼ ����������������������������������� � 3 4
� ¼ $ Ì�DGhEXCDGFCDGR)@lkx@CHMq>D3hEgIUY@OF±U^W�@OBED3TGK�XNXODGR)@¿ºåq>U^gM@wkx`^D<TwBmkxXlkYTd@CDdXOHSFN@CHST]FÃU^WJFCB-D�k6XCD]P

-g L F�HSRvDGTGTGDGR)@CXCHSTnkYRERcKEgSH ¼ ������������������������������������������������� � 3L-
� ¼ * ?AT]U L hmkxXCHSFCUVRQU^W�@OBED t U^KEDd@C@CDnkYREP:AjFCTGHSgIg5k6@OUYX ( FCB-D�k6Xph�XCU^-gSDGF ¼ ����������� � - �
� ¼i4 ?AFCTwBED L k6@CHIT_W9UYX L D�kxFCK�XOHSRE`°@CBED_HSR�º�hEg5kxR-D[q�HSFCTGU^FCHS@ (>¼ ��������������������� � - �

q�HSHSH



j �$&¨� 
lk ~ �"§ ����&

��¼ � t XCHM@OHST�kxg´h8k6Xlk L Dd@CDdXOFJW9UYXpÁGDdXOU°FCBED�kxX ¼ ��������������������������������������� 4 z
��¼ z t XCHM@OHST�kxg´h8k6Xlk L Dd@CDdXOFbk6@JqVk6XOHSU^K-F�Ý Z HM@OBQTGUVREFN@lkYR>@JÍvÐ ¼ ������������������� 4 ?
��¼�� t XCHM@OHST�kxg´h8k6Xlk L Dd@CDdXOFbk6@JqVk6XOHSU^K-F�Ý Z HM@OBQTGUVREFN@lkYR>@t� ¼ ��������������������� 3Y|
$ ¼ � ä ¸�h�DdXCH L DGR)@lkxg L D6kxFCK�XCD L DGR)@CF;UVWµ@OBED L kxXC`^HIRmkxgIg ( FN@lk ' gSD L UcPED[RcK L±' DdX�³�àqpß ¼ ?V|
$ ¼ z ä ¸�h�DdXCH L DGR)@lkxg L D6kxFCK�XCD L DGR)@CF$U^WE@OBED;TGUcDdÉ®TGHSDGR)@$UVWE@OBED;TGK ' HITªR-U^REgSHIRED�kxXCHM@ ( ³

ç Z HM@CB-U^K�@pFCBED�k6X ¼ ����������������������������������������������������������� ? 4
$ ¼�� ä ¸�h�DdXCH L DGR)@lkxg L D6kxFCK�XCD L DGR)@CF�UVW�@CBEDnÌJD ( REU^gSP-FJRcK L¯' DdX�W9U^XJç°Ò�| ¼ ������� � |Vz
$ ¼ $ ä ¸�h�DdXCH L DGR)@lkxg L D�kYFCK�XCD L DGR)@OF<UVW·@OBED L HIREH L K L qVkxgSK-DÂU^Wnç�³p@CBED¶TGUYXCXCD¹º

FCh�U^REPEHIRE`®Ì�D ( REUVgSPEFbkxR-Pve$XwkxREP�@Og»ºÅgIHMÇVD·RcK L±' DGXCF ¼ ������������������������� � |Vz
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òvUVF¿@3Rmkx@CK�Xwkxgbh-BEDGREU L DGRmkÓkxXCD¨kÓTGU^REFCD]\)K-DGRETGDvUVW[REUVREgSHSR-D�k6X<kYREP�REUVREDG\cKEHSgIH ' XCHIK L h�XCUYº
TGDGFCFCDGF ¼�� Dd@]³p@CBEDÂhEB ( FCHST�kYgyhEXCHSRET]HShEgSD]F3@OBmk6@QPEHSTd@wk6@OD¨@CB-DGFCD¨hEXCUcTGDGFCFCDGF]³bKER-gSHMÇ>DÄ@OBED¨XlkxXCDdX
DG\cKEHSgIH ' XOHSK L hEBEDGR-U L DGRmk�³ k6XCDÃU ' FCTGK�XOD ¼ ajKEDn@CU3@CBED±`^XCD�k6@yq^kxXCHSDG@ ( UVW�F ( FN@OD L F]³8@OBEDdXCD°k6XOD
L kxR ( kxh-h�XCU)kxTwBEDGF�HIRn@NX ( HIRE`b@OUjKEREPEDdXOFN@lkxREP±REU^REgIHSRED�kxX]³YREUVREDG\cKEHSgIH ' XOHSK L h�XOU)T]DGFCFCDGF ¼ AyRED£U^W
@CB-D L UYXOD�XODGTGDGR)@ªkYP�qVDGR)@CF£HSF¾@CBEDpFN@CKEP ( U^W hmkx@N@CDGXCR®W9UYX L k6@CHIU^R ¼N� � ³cz���e$k6@C@CDdXOREF;k6XODpFChmk6@OH5kxgIg (
FN@NXOKETd@CKEXCDGP¶FN@lkx@CDGF[@OBmk6@_FCh�U^R)@lkxR-DGU^KEFCg ( kxhEh�D�kxX[HSRÜk3F ( FN@CD L Z BEDGRÜk«FCUVK�XCTGD°UVW¾REUVREDG\cKEH»º
gSH ' XCHSK L F¿@CXCDGFCF]³�kxgSFCUQT�kxgIgSDGPÜk3TGU^R)@CXCU^gfhmkxXlk L DG@CDdX]³´HSF[qVk6XOHSDGP ¼ þ�B-DdXCD�kYF[hmkx@N@ODdXCREF¯k ' U^KEREP
HSR�R8k6@CK�XODV³-@OBED ( T�kxR�UVREg (Q' D±kYTGTGK�Xlkx@CDGg ( FN@CKEP-HSDGP�HSR�h-B ( FCHST6kxg�F ( FN@OD L F Z BEHSTwB�T�kxR ' DnPED¹º
-RED]P L k6@OBED L k6@OHST�kYgSg ( kxREP Z BEUVFNDjhEB ( FNHIT�kxg8h�XCUVh8DdXC@CHSD]F¾T�kYR ' D L D�kYFCK�XCD]P®D¹¸�h8DdXOH L DGR)@lkYgSg (>¼
r�B-DGFCD¯TGXCHM@ODdXCH5k<k6XOD¯XCD�kYPEHSg (vL Dd@ ')( ¬-K-HSPÄP ( Rmk L HST�kYg�F ( FN@CD L F ¼_t UVREFCDG\cKEDGR)@Cg ( ³ L U^FN@yhmkx@¿º
@CDGXCRÜW1U^X L HSR-`QF ( FN@CD L F·@CBmkx@¯kxXCD®FN@OKEPEHSD]P¶@OU)P8k ( k6XOD{¬-KEHIPÓP ( Rmk L HIT�kxg ¼ r�BED{F ( FN@CD L @CB8k6@
HSFpTGDGR)@NXwkxg´@CU°@CB-HSFJ@OBEDGFCHSFpHSF L kx@CBED L kx@CHIT�kxgSg ( PEDGFCTdXCH ' DGP ')( @CB-D_TGDGR)@CKEX ( UVgSPvTGg5kYFCFCHST�kYgæ-DGgIP
@CB-DGUYXCHIDGF�UVW8¬-KEHIP«kxREP{DGgSDGTG@NXCUYº�P ( Rmk L HSTGF£kYREP{HSF£k L DGRmk ' gSD�@CU·D¹¸�h8DGXCH L D]R>@wkxgEHSR)qVDGFN@OHS`>kx@CHSUVR ¼
?jF®HSF{@CB-DQT6kxFCD Z HS@CB¦@CBEHIF3kxR-P¦U^@CBEDGX®hmk6@C@CDdXCR�W9U^X L HSRE`ÜF ( FN@OD L F]³£@CBEDvPEDG@lkxHIgSDGP�TGg5kYFCFCHST�kYg
PEDGFCTdXOHSh�@OHSU^R-F¯BmkGqVD®`VHMq>DGR Z k ( @CU L UcPEDGXCRÜHSR)@CDdXOh�XCDd@wk6@CHIU^REF¯HIRÜ@CBED®T]U^R)@CD¹¸�@¯U^W�P ( Rmk L HIT�kxg
F ( FN@CD L F�@OBEDGUYX (>¼

r�BEDbF ( FN@CD L @CBmk6@;HSF£FN@CKEP-HSDGP«B-DdXCDbHIF;k·W1XCDGDGg ( FNK-FCh8DGR-PEDGP3kYRERcKEg5k6X£¬mKEHSP®-g L�Z BEHSTwB«T�kYR
' D_PEXCHMq>DGRvU^K�@bU^W/DG\cKEHSgIH ' XCHIK LÞ'>( D]gSDGTd@CXCHST�kYg´W9U^XCTGDGFjkYREPvT�kxR ' D_HSR-PEDGh�DGREPEDGR)@Cg ( FCK ' ý¿DGTd@ODGP

�



d=ro- ri

α = ri / ro

θ

Ωi

ro

ri

��HS`^K�XOD � ¼ � 1yrJBED°`^DGU L Dd@NX ( W1U^X¯kxRERcKEg5kxX_DGgSD]Td@NXCUcTGUVR)qVDGTd@OHSU^R Z HS@CB¶FCBED�kxX ¼{t£( gIHSREP�XOHST�kYg$TGUYº
UYXOPEHSRmkx@CDGFJkxXCDyKEFCDGP3@CU±PED]FCTdXCH ' Db@OBED[kYRERcKEg5kxXª-g Lv¼ r�BEDjHIREREDdX;D]gSDGTd@CXCUcPEDjHIF�knTGHSXCTGKEg1k6X�PEHSFNÇ
U^WmXlkYPEHSKEFfÔGÕ-TGDGR)@CDGXCDGP{k6@$@OBED;U^XCHS`VHSR Z BEHIgSDª@OBED;U^KE@CDdXfDGgIDGTd@NXOUcPED;UcTGTGKEh-HSDGF/@OBEDªXCD]`^HSUVR°Ô���Ô]Ø ¼
r�B-D°-g L FChmkxREF·@CBED«kxRERcKEg1k6X·XCD]`^HSUVRÓÔGÕ���Ô:��Ô]ØnkYREPÓHSF·@ Z UxºÅP-H L DGREFCHIU^RmkYg ¼ r�B-DÃXlkYPEHSK-F
Xlkx@CHSU<ÑÜÒ�Ô Õ Ö6Ô Ø Z B-DdXCDnÔ Õ ÙùÔ Ø Û;HSFp@CB-DnHSREREDdX6Ù×UVK�@CDdX¹Û;DGgSDGTG@NXCUcPED·XwkxPEHSK-F ¼ r�BEDnh8UVFCHM@CHSqVDn�«k�¸�HIF
HSFpU^KE@JU^W�@OBED[h8kx`^D ¼

@CUÂkvFNB-D�k6X¯¬-U Z·¼ ? FCTwBED L kx@CHST«HSF¯FCB-U Z RÀHIR���HS` ¼ � ¼ � ¼ r�BED®-g L HSF¯FCKEFCh�DGREPEDGP ' Dd@ Z DGDGR
TGUVRETGDGR)@NXOHST°T]HMXCTGK-g5k6XnDGgSDGTd@CXCUcPEDGF ¼ r�B-D±¬mKEHSPÓT�kxR ' D°PEXCHMq>DGR¶D]gSDGTd@CXCHST�kYgSg (Â')( k3q>U^gM@wkx`VD{PEHSW5º
W9DdXCDGR-TGD ' DG@ Z DGDGR	@CB-D<DGgSDGTd@CXCUcPEDGF®kxREP©T�kYR ' D<FNB-D�k6XODGP ')( XOUY@lkx@CHSR-`Â@CBED<HIREREDdXÃD]gSDGTd@NXOUcPED
k ' U^KE@[HM@OF·k�¸�HSF ¼ r�BEDÃhmkx@N@ODdXCR¨@OBmk6@_D L DdXO`^DGF Z B-DGR¨@CBED±mg L HSF_P�XOHMqVD]R¨FCKEÉ{TGHIDGR>@Og ( U^K�@_U^W
DG\cKEHSgIH ' XOHSK L HSF;XODGW9DdXNXCD]P3@OU°kYF;DGgIDGTd@NXOU)T]U^R)qVDGTd@OHSU^R ¼ rJBEHSF;FN@wk6@CD_HSF�TGU L hEXCHSFCDGP<UVW�kxRvk6XCXlk ( U^W
TGUVKER)@CDdX¿ºÅXCUY@wk6@CHIRE`bq>UYXN@OHSTGDGFfkxXNXwkxRE`VDGP°k6XOU^KEREP¯@CBED�kxRERcKEgIKEF ¼�� U Z @OBEHSF�h8k6@N@ODdXCR±Ddq>U^gMq>DGF]³YB-U Z
HM@JPEDGh�DGREPEF;U^R<@CBED[`^D]U L Dd@CX ( kYREP<B-U Z HM@OF�h�XCUVh8DdXC@CHSDGFpkxXCD[TwBmkYRE`^DGP ')( @CB-D_kxh-hEgSHIT�k6@CHIU^RQU^W
k¯FCBED�k6X�@CU±@CB-Dj-g L k6XCDy@CBED[D¹¸�h�DdXCH L D]R>@wkxgækYREP<@CBEDGU^XCDd@CHIT�kxgæ\)K-DGFN@CHSUVREF;@CBmkx@pkxXCD_kYPEP�XODGFCFCDGP
HSRQ@CBEHSFJ@CB-DGFCHSF ¼

r�BEDvkxR-R)K-g5k6X{`^DGU L Dd@NX ( HIR©@CBEHIF°D¹¸�h8DdXOH L DGR)@°WùkxTGHIgSHM@wk6@CDGF{DGgSD]Td@NXCHIT�kxg �Có.{L¡Æó^ô�P�XCHSqcHIRE` ')(
@CB-DpqVk6XOH5k6@OHSUVR<U^W�kxRQkxhEh-gSHSDGP«q>U^gM@wkx`VD ' Dd@ Z DGD]R«@CBEDjHSR-REDdX�kYREP3U^KE@CDdX;DGPE`^D]F£UVWæ@CBED[kxR-R)K-gSKEF ¼
ÌpkYPEH5kxg$P�XOHMq�HSRE`áW9UYXCTGD]F·k6XCD{k3W9D�k6@OK�XCD±@CBmkx@[W9D Z Dd¸�h�DdXCH L DGR)@lkYg�F ( FN@CD L F[h�U^FCFCDGFCF·kYREPÂBEDdXODV³
UYXOHS`^HIRmk6@ODyW1XCU L @CBEDyHSR)@CDdXwkxTd@OHSU^R ' DG@ Z DGDGR«@OBEDjXlkYPEH5kYg�D]gSDGTd@CXCHSTj-D]gSPákYREP«@OBEDyFCK�XCWùkYTGDyTlB8k6XC`VD
PEDGR-FNHS@ ( @OBmk6@/PEDdqVD]gSU^hEF�UVR·@OBED�-g L o F�W1XODGD£FCK�XCWùkxT]DGF ¼ ñcHSRET]D�@CB-D¾W9UYXOTGHSRE`jHSRn@CBEHIF�D¹¸�h8DdXOH L DGR)@�HIF

z



DGgSD]Td@NXCHIT�kxg>HIR·U^XCHS`VHSR´³xHM@�HSFµHIREPEDGh�DGREPED]R>@µU^Wc@CB-D�B ( P�XCUcP ( Rmk L HSTGF�kxgSgIU Z HSR-`pW9U^X�k�FCKEh8DGXCh�U^FCHM@OHSU^R
U^W�DGgIDGTd@NXOUcTGU^R)qVD]Td@CHSUVR·UVRnk;qVk6XCHIDd@ ( U^WcB ( P�XOU)P ( R8k L HST�FN@lk6@ODGF ¼ rJBED�FCH L hEgIDGFN@µHIF�kxR¯kxÁ]H L K�@CBmkYg
UYXªT]HMXCTGK-g5k6X t U^KEDG@N@CDjFCBED6k6X ¼ r�BEHIF£T�kYR ' DbH L h-gSD L DGR)@CD]P ')( XCU^@lkx@CHSRE`¯@OBEDbHSR-REDdXªDGPE`VDpUVW @OBED
kxR-R)K-gSKEF ¼ rJBED®FCBED�kxX·¬-U Z gSD�kYPEFn@CUÄkQREDd@ L D�kxR¶¬mU Z HSRÜ@CBED3kYÁGH L K�@CB8kxg�P-HMXCDGTG@CHSUVR ¼ rJBED
L D�kYR¨¬-U Z ³ '>( q�HMXN@OKED°U^W¾@OBED°Rmk6@OK�XlkYgSg ( h�DdXOHSUcPEHST®kxRERcKEg5kxX·`^DGU L Dd@NX ( ³æHSF_T]gSU^FCDGP¶UVR¶HM@CFCD]gSW ¼
r�B-D_DGgSD]Td@NXCUcTGUVR)qVDGTd@OHSU^Rvhmkx@N@ODdXCRQHIRQ@CBED_hEXCDGFCDGRET]D[UVW�FCBED�kxX�@CXlkGqVDGgIFpHIRá@CB-D_PEHMXODGTd@CHIU^RvU^W�@OBED
L D�kYR<¬mU Z·¼

r�BED¶h�XCH L k6X ( D¹¸�h�DdXCH L DGR)@lkxgy@ODGTwBEREHS\cKED¶HSR)qVUVgMqVD]P L D�kYFCK�XCHIRE`©@CB-D¶DGgSDGTd@CXCHST6kxg_TGK�XNXODGR)@
@CBEXCU^KE`VB·@OBED�mg L kYF�HM@ Z kxF�P�XOHMqVDGR¯UVK�@�U^WEDG\cKEHSgIH ' XCHIK LA')( q^kxXCH5kx@CHSUVR±U^W�@CB-Dªkxh-hEgSHSD]P·q>U^gM@wkx`^D ¼
��XCU L kxRÓD¹¸�h�DdXCH L DGR)@lkxg�h8DdXOFCh8DGTd@OHMq>DV³´@CBED«kYRERcKEg5kxX·`VDGU L DG@NX ( HSFnhmk6XC@CHST]KEg5k6XOg (ÂZ DGgSg¾FCKEHM@ODGP
W9UYX L k6Ç�HSRE`jh�XODGTGHSFCD L D�kYFNKEXCD L DGR)@OF�UVWE@CBEDªDGgSDGTG@NXCHIT�kxgcT]K�XNXODGR>@$FCHSRETGDªHM@$PEUcDGF�R-UY@/B8kGqVDªg5k6@ODdXlkYg
' U^KEREP8k6XCHIDGFbkxREPQFCU{HSFpW5XODGD_U^W�gID�k6ÇVkx`^D·TGK�XNXODGR)@CF ¼

e$k6@N@ODdXCR-F±kxg L UVFN@¯kYg Z k ( FnDdq>U^gMq>D{W1XCU L BEU L UV`^DGR-DGU^KEF·FN@lkx@CDGF·q�H5káF (cL®L Dd@NX (Â' XOD�k6Ç�HSR-`
¢ ¡ £løE�¤xOóYõ¥¡¥¦L§E÷ ¼N� zE³ � �$r�BEDÃhEXCH L kxX ( T]U^RETGD]h�@yBEDdXODÃHSFy@CB8k6@ Z BEDGRÓkxRÂKEREFN@CXCKETd@OK�XCDGPÂFN@wk6@CD ' D¹º
TGU L DGF_KEREFN@wk ' gID°@CUÄk<hmkx@N@ODdXCRÓFN@lkx@CDV³µ@OBED{gSUVFCF·UVW£FN@lk ' HSgIHM@ ( HIFnkYTGTGU L hmkxREHIDGP ')( k ' XOUYÇ>DGR
F (�L{L Dd@NX (>¼ rJBEDj@CXlkYREFCHM@CHIU^RQW1XCU L B-U L U^`VDGREDGHS@ ( @CU®k¯hmk6@C@CDdXOR<HIFpkYR<D¹¸-k L hEgSDyU^W/k ' HSW9K�XCT�k6º
@CHIU^R ¼ rJBEDbTGUVRETGDGh�@£UVWæFN@lk ' HSgIHM@ ( HSF;DGFCFCDGR>@OH5kYgm@CU¯HSP-DGR)@CHSW ( HSRE` ' HSW9K�XOT�k6@OHSU^REF]û�W9UYX�k ' HSW9K�XOT�k6@OHSU^R
@CUÃU)T]TGK�X]³EknFCUVgSK�@CHIU^R L K-FN@ ' DGTGU L DbK-REFN@lk ' gSDj@CU{kxREU^@CBEDdX�FNUVgSK�@OHSU^R ¼ /æHIRED�k6X�FN@lk ' HSgIHM@ ( kxRmkYg»º
( FCHSFJHSFpk¯h�XODdXCDG\cKEHIFCHM@CD[EXCFN@JFN@CDGh<@OU Z k6XOPáKER-PEDdXCFN@wkxREPEHIRE`{kYR ( hmkx@N@ODdXCRáW9UYX L HSRE`ÃF ( FN@CD Lv¼�½ R
WùkxTd@�³´HM@nHSF ')( @CB-D°TwBmkxXlkxTd@ODdXCHIFN@CHSTGFnU^W¾@OBED°gIHSRED�kxX·HSREFN@wk ' HIgSHM@ ( @CBmk6@·REUVREDG\cKEHSgIH ' XOHSK L FChmk6@OH5kYg
hmkx@N@CDdXOREF«k6XODQU^W1@CDGR¦TGg5kYFCFCHM-DGP ¼�� z%�JrJBED L Dd@OBEUcP�U^WjgSHSRED6k6X{FN@wk ' HIgSHM@ ( HSF Z DGgIg�W9U^KER-PEDGP�kYREP
BmkYF ' DGDGRÂKEFCDGP¶W1U^X L kxR (�( D�kxXCF_HSRÂ@CB-D±-DGgIPÂU^W¾B ( P�XOU)P ( Rmk L HSTÃFN@lk ' HSgIHM@ (>¼ AjR-D±`VDGREDdXwkxgSg (
TGUVREFCHSPEDdXOF[HSR�mREHM@CD]FNH L kxg/h�DdXN@OK�X ' kx@CHIU^REF[UVWf@CB-D¯qVk6XOH5k ' gSDGF[HIRÄ@OBED±F ( FN@CD L k6@nk®Ç�REU Z R¨FChmk6º
@CH1kxg h�DdXCHIUcPEHSTGHS@ ( kYREPáD¹¸�h�U^R-DGR)@CH5kYg8@OH L D¹ºÅP-DGh8D]REPEDGRETGD>³)Flk ( U^Wµ@CB-DyW9UYX L©¨ Ð Õ«ª�¬®E¯±° ¼!� DdXODj@OBED
FChmkx@CH5kYg�h8DGXCHSUcPEHITGHM@ ( HSFj`^HSqVDGR '>( zL²�Öxà L D�kxFCK�XODGPÄkYgSUVRE`3k{TGUcU^XCPEHSR8k6@CD�³ ¼ âÂHSFpXODGW9DdXNXODGPv@CU
kxFj@OBED±`^XCU Z @OB¨Xlk6@OD°kxR-PÄHS@yHSF[U^W1@CD]R¶k®TGU L hEgSDd¸v\cKmkYR)@CHM@ ( ³ L U^XCD±TGU^R)q>DGREHSDGR)@Og (vZ XOHM@N@ODGR¶kYF
âQÒ�âW´�µK¶ùâ Õ ³ Z B-DdXCD¾â#´�Ù×â Õ Û´HSF�@CBED¾XCD�kYg�Ù×H L kx`^HIRmk6X ( Û´TGU L h8UVREDGR)@�UVW�@CBED£`YXCU Z @CB¯Xlkx@CD ¼ þ�BEHIgSD
â ´ HIF L D�kxFCK�XOD®U^W;@CB-D®Dd¸�h�U^R-DGR>@OH5kYg¾`YXOU Z @OBÀUYX±PEDGT�k ( U^W;@CB-D®h�DdXC@CK�X ' k6@CHIU^R´³�â Õ PED]FNTGXCH ' DGF
HM@OF°UVFNT]HSgSg1k6@CHIU^R ¼·¨ HIF°W9UYX L kxgSg ( HSRE-REHM@ODGFCH L kYgJkxREP¦HSF°P-Dd@CDdX L HSREDGP ')( @CBEDáD]\)K8k6@CHIU^REF®kYREP
' U^KEREP8k6X ( TGU^REPEHS@CHSUVREFbk6@ Z UYXCÇ3HSR<@OBED[F ( FN@OD Lv¼¾t gSD�kxXCg ( @CBED[R-UY@lkx@CHSUVRQBEDdXlkYgSPEFpkxR�kxRmkYg ( FCHSF

�



HSRvT ( gSHSREPEXCHST�kYg´TGUcUYXOPEHSRmkx@CDGF]³EBEU Z Ddq>DdX]³�@CBED L Dd@CBEUcPáHIFJ`VDGREDdXwkxg ¼
r�U®T�k6XCX ( UVK�@p@CB-DngSHSRED6k6XjFN@lk ' HSgSHM@ ( kxRmkYg ( FCHSF]³m@CBEDnDG\cKmkx@CHIU^REFp@OBmk6@jPEDGFCTdXCH ' D·@OBEDnF ( FN@OD L

k6XOD¾@OBEDGR¯gSHSRED6k6XCHIÁGDGP±HSRn@CB-D£h8DdXC@CK�X ' DGPnqVk6XCH1k ' gIDGF ¼ iyDGREDGXlkxgIg ( ³x@OBED£FCU^K�XOTGD£U^W-REU^REDG\cKEHIgSH ' XCHSK L
FN@NXODGFCFªHIR«@CBEDjF ( FN@OD L HSF L D�kYFCK�XCDGP '>( @CBEDbq^kYgSKEDjUVWµk·PEH L DGREFCHSUVREgSDGFCFªh8k6Xlk L Dd@CDGX£T�kYgSgSDGP«@OBED
TGUVR>@CXCU^g)hmkxXlk L Dd@CDdX�³�Í ¼ rJBEDdXOD L k ([' D�U^@CBEDdX�PEH L DGREFCHSUVREgSDGFCF�hmk6Xwk L Dd@ODdXCF�@CBmkx@�PEDGFCTdXCH ' D�@OBED
F ( FN@CD L Z B-HSTwBvT�kxR ' DnkYFCFCK L DGPá@OU ' D_BED]gSPvTGU^R-F¿@wkxR)@ ¼ r�BED·FN@NXOU^RE`VDdXp@CB-D·REU^REDG\cKEHIgSH ' XCHSK L
FN@NXODGFCF]³V@CBED;g1k6XC`VDdXf@OBED;TGUVR)@NXCUVgEhmk6Xwk L Dd@ODdX/Í ¼ �EUYX¾ky`^HMq>DGR°à kYREPÃÍÂ³^@CB-D L Dd@CB-U)P°U^W8gSHSR-D�k6X
FN@lk ' HSgSHS@ ( kYRmkxg ( FCHIFnPEDd@ODdX L HIREDGF_@OBED{q^kYgSKED{UVW£â#´ ¼3½ W£â#´«é�|-Ù9â#´®ë�|>Ûj@OBEDGR¶@OBED{F ( FN@CD L HIF
gSHIRED�k6XOg ( KEREFN@wk ' gID>Ù×FN@lk ' gSDxÛ£@CU{@CB-D·h8DdXC@CK�X ' k6@CHIU^R ¼ þ�BEDGRáâ ´ Ò�|E³�@CBED·F ( FN@CD L HSFpFlkYHSPQ@CU ' D
L k6XO`^HIRmkxgSg ( UYXÃREDGK�@CXlkYgSg ( ÙùKER8Û�FN@wk ' gID ¼Â½ R	hEXlkxTd@OHSTGD3BEU Z DGqVDdX�³$gSHIRED�k6XÃFN@lk ' HSgIHM@ ( kxR8kxg ( FCHSFÃHIF
KEFCDGP{@CU·PEDd@ODdX L HIRED�@CB-D�qVkxgSK-DGF�UVW8ÍÞkxREP{â Õ W9UYXªk_`^HMq>DGR{àÞkYREP°â#´;Ò�| ¼fË¾( q^kxX ( HSRE`nàï@OBED
L HSR-H L K L q^kYgSKED·U^W�Í�k6@ Z BEHSTwBQ@CB-D_F ( F¿@OD L HSF L k6XO`^HSRmkYgSg ( KEREFN@wk ' gSD·T�kYR ' D_PEDd@ODdX L HIREDGP ¼
r�B-HSF L HIREH L K L qVkxgIKEDV³cÍÞÒ�Í<ßfT]UYXNXODGFCh8UVREPEFª@CU±@OBEDy`YXCD6k6@CD]F¿@�REUVREDG\cKEHSgIH ' XOHSK L FN@NXODGFCFª@CB8k6@
T�kYR ' D<kxhEh-gSHSDGPÜ@CU�@CB-D®F ( FN@CD L�Z HM@CB-U^K�@±P�XCHSqcHIRE`�HS@¯gIHSRED�kxXCg ( K-REFN@lk ' gSD<kYREPÀHSF¯T�kYgSgSDGPÜ@OBED
x¸�¹¡×õº¡»xCó^ô qVkxgSK-D ¼ r�B-D«UY@OBEDdX±TdXCHM@OHST�kYg£hmk6Xwk L Dd@ODdXCFÃkxXCD«àáß_kxREPÀâ Õß ¼ þ�BEDGRÜÍ²ýÚK-F¿@±D¹¸�TGDGDGP-F
Í<ßw³-@CB-DnF ( FN@CD L HSFjgSHIRED�k6XOg ( KEREFN@lk ' gSDn@CU<k{hmk6@C@CDdXOR Z HM@CB¨FNh8k6@CH1kxg�h�DdXCHIUcPEHSTGHS@ ( z%²�Ö6àáßl³�kYREP
U^FCTGHIgSg5kx@CDGF Z HS@CB3kj@OD L h�UYXlkYgEh�DdXCHSUcP3zL²�Ö6â Õß ¼/½ W8â Õß Ò�|�³V@CB-DJHSREFN@lk ' HSgIHM@ ( ³)@CBEDJhmkx@N@CDGXCR3kxREP°@OBED
' HIW1K�XOT�k6@OHSU^RÜk6XOD¯@ODdX L DGP	÷wõÅó^õº¡»¦�§�ó%�¹¼ ¼n½ W�â Õßn½Òê|E³�@CBEDÃHSR-FN@lk ' HSgSHS@ ( kxREP¨h8k6@N@ODdXCRÜk6XCD±@ODdX L DGP
¦6÷¾x¸¡×ô9ôSó^õ¿¦��¸¼Y³ Z BEHSgSDn@CBED ' HSW9K�XCT�kx@CHSUVRÄHSFjUVW5@ODGR�\cKmkxgIHM-DGPÂkxF�À�¦¤Á�£ ¼ rJBEDn@CBEDGU^XCDd@OHST�kxgµXCD]FCD�k6XCTwB
HSRÂ@OBEHSF[@OBEDGFCHSF_HSF·TGU L hEXCHSFCDGP¶U^W;k3gIHSRED�kxX_FN@lk ' HSgSHS@ ( kYRmkxg ( FCHIF_UVWªkYRERcKEg5kxX_DGgSDGTG@NXCUcTGUVR>q>DGTd@OHSU^R
Z HS@CB�k¨FCBED�k6X°¬mU Z·¼ rJBED L Dd@OBEUcP©HSF{FCH L HSg1k6X°@CUÂ@CBmkx@{U^K�@CgIHSREDGP�k ' U�qVDvkYREP¦kYF°HIF°FCBEU Z R
HSR t Bmkxh�@ODdX � @CBED·gSHIRED�k6Xp@CB-DGUYX ( W1U^XJ@OBEHSFpF ( FN@CD L HIFphmk6XC@CHSTGK-g5k6XOg ( XCHSTwB´³-P-HSFChEg5k ( HSR-`°qVk6XOHSU^K-F
HSR-F¿@wk ' HIgSHM@OHSDGF ¼

ä ¸�@CDGR-PEDGP´³>@CB�XODGD¹ºÅPEH L DGREFCHSUVRmkxgÆ³)REUVREgSHSR-D�k6X£F ( FN@CD L F;k6XCDbh�XOU^REDp@CUnP-DdqVDGgIU^h«TGU L h-gSHST�kx@CDGP
FChmkx@CH5kYg�kxREP·@OD L h�UYXlkYg>hmk6@C@CDdXOREF�Ddq>DGR Z BED]R·U^R-g ([Z D�kxÇcg ( REU^R-DG\cKEHSgSH ' XCHIK Lv¼�� z��cr�BED¾U ' FCDdXNq>DGP
hmkx@N@CDdXOREF/kYREPnTGU L h-gSD¹¸_P ( Rmk L HSTGF�kxXCD¾U^W1@ODGR·@OBED�XCDGFCKEgS@�UVW�UVRED¾UYX L U^XCD¾F (�L{L Dd@NX ( º ' XCD�kxÇ�HSRE`
' HIW1K�XOT�k6@OHSU^R-F ¼ ½ @<HSF®@OBcKEF«HSR)@ODdXCDGFN@OHSRE`À@CUÀFN@CK-P ( hmkx@N@CDGXCR�W9U^X L k6@OHSU^R�HSR�gSU Z ºÅPEH L DGREFCHSUVRmkxg
F ( FN@CD L F Z BEHSTwB	kxXCD®TGgSU^FCD®@OUvDG\cKEHSgIH ' XOHSK L�' K�@nBmkGq>D®gSHM@C@CgSD«F (�L{L Dd@CX (Z� $%�¾FCUv@CB8k6@·@OBEDdXOD{HIF
U^R-g ( k�qVDGX ( XODGFN@NXCHITd@CDGP¦FNDG@ÃUVWpF (�L{L Dd@NX ( º ' XCD�kxÇ�HSRE` ' HSW9K�XCT�kx@CHSUVREF®kGq^kYHSg5k ' gSD ¼	½ R�`VDGREDdXlkYgÆ³
U^R-D[FCDGDdÇ�F;@OBED L U^FN@JTGU L h-gSD¹¸3P ( Rmk L HSTGFpkYREPáhmkx@N@CDGXCREF�@OBmk6@JT�kYR ' DyXOD�kxgIHSÁGDGPQHSR�kYF�FCH L h-gSD

$



kxR-P3XODGFN@NXCHITd@CDGP�k¯F ( FN@CD L kxF�HIF�h8UVFCFNH ' gSD ¼ ?jRERcKEg5kxX�DGgSD]Td@NXOU)TGUVR)qVDGTd@OHSU^RQHSRáW1XCDGDGg ( FCKEFCh�DGREPEDGP
-g L F·D¹¸�hEgSUVHM@OF·@CB-D{FN@CXCHSTd@n@ Z UYºÅPEH L D]REFCHSU^R8kxgSHS@ ( U^WJkQFCK 'EL HSTGXCU^RÓF L D]Td@CHST®? gSHI\)K-HSPÜTdX ( FN@wkxg
-g Lv¼ r�B-DngSU Z DdXjP-H L DGREFCHIU^RmkYgSHM@ ( `YXOD�k6@Og ( XCDGPEKET]DGFp@CB-D·qVk6XCHIDd@ ( U^Wfh�U^FCFCH ' gSDnh8k6@N@ODdXCRÄFN@wk6@CD]F
kxR-PÓFCU L kxÇVDGFnHM@¯D�kxFCHIDdX·@OU�D¹¸�h8DdXOH L DGR)@lkYgSg ( FN@CKEP ( @OBED°XOHSTwBÀREU^REgIHSRED�kxXnh�XOU^h�DdXN@OHSDGFnUVW£@OBED
' kYFCHST_hmkx@N@CDGXCR´³mkYREPáFCH L hEgSDdXJ@CU°@CXCD�kx@�@CB-D_h�XCU ' gSD L @CB-DGUYXODd@CHST6kxgSg (>¼

r�BED Z UYXNÇ�HSR-`Q¬-KEHSPÓHIR¶@CBEHIFnD¹¸�h8DdXOH L DGR)@ Z kxF±k<F L D]Td@CHST{?ïgIHS\cKEHSPÓTGX ( FN@lkxg�@CBmkx@nFNDGXNqVD]F
h�XOH L k6XOHSg ( @CUÄTGU^R-F¿@CXlkYHSRÀ@OBED®¬-U Z @OUv@ Z U¨PEH L D]REFCHSU^R-F ¼ ��XCD]DGg ( FCKEFCh�DGREPEDGPÀgIHS\cKEHSP	TdX ( FN@wkxg
-g L F;B8kGqVD ' D]DGR<UVW5@ODGRQFN@CKEPEHIDGPáW9UYXJ@CBEDGHSX�q^k6XOHSUVKEF�HIR>@ODdXCDGFN@OHSRE`{DG\cKEHSgSH ' XCHIK L h�XCUVh8DGXN@CHIDGFpkYREP
BmkGq>D·XCD]TGDGR)@Cg (v' DGD]RQXCDdq�HID Z DGPÄHSR¨ÌJDGW ¼�� *L� ¼ /´HS\cKEHSPÄTdX ( FN@lkYgSgSHIRED¯hEBmkYFCDGFbU^X L D]FCU^hEBmkYFCDGFyk6XOD
FN@lkx@CDGF¾UVW L k6@C@CDdX Z HS@CB®PEDG`YXODGDGF�U^W�U^XCPEDdX¾HIR>@ODdX L D]PEH5k6@OD ' DG@ Z DGDGR°@CB8k6@¾UVWm@OBEDGHMX¾REU^X L kYgEFCUVgSHSP
kxR-PÜgIHS\cKEHSP	FN@wk6@CDGF ¼Ä½ RÀFCU L D L kx@CDdXOH5kxgIFn@OBED«gSHS\cKEHSP	TdX ( FN@lkYgSgSHIRED3h-BmkxFCDGFÃkxXCDákxTGTGDGFCFCH ' gSD ')(
qVk6XCH1k6@CHIU^R�U^W�@CBED_@OD L h8DGXlk6@OK�XCD ¼ r�BEDGFCD·gIHS\cKEHSPvTdX ( FN@wkxgSFyk6XOD·`VDGREDdXlkYgSg ( UYXC`)kxREHIT·TGU L h8UVKEREPEF
Z HS@CB L U^gSD]TGKEg5kxXbkx`V`YXODG`>kx@CDGFp@CBmkx@jkxXCD·gSUVRE`«kYgSUVRE`{UVREDnk6¸�HIF ¼£½ RvWùkxTd@�m TGHI`>k6X7o ºÅFCBmkYh8DGP Z U^KEgIP
' D;kbFCK�XCh�XOHSFCHSRE`Vg ( `VU)UcP±PEDGFCTdXOHSh�@CHIU^RÃW9UYX�@OBEDGFCD L UVgSDGTGK-gSDGF ¼ rJBED£qVk6XCH1k6@CHIU^RÃHSR¯@OBEDªgSU^RE`jXwkxRE`VD
UYXOPEDdX·UVW¾@OBEDGFCD{gSUVRE` L UVgSDGTGK-gSDGF·`^HSqVDGF_XCHIFCD°@OUá@CB-D{PEHÂ}�DdXODGR)@ L DGFCU^h-BmkxFCDGF ¼ ñ L D]Td@CHST{gSHS\cKEHIP
TdX ( FN@wkxgSFpTGU^R-FCHSFN@pU^W�g5k ( DdXCFpU^W�UYXCHIDGR)@lk6@OHSU^R8kxgSg ( U^XCPEDdXODGP L U^gSD]TGKEgSDGF ¼f½ RQF L D]Td@CHST_?±³�@CBED_gSUVRE`
k�¸�HIF�UVW�@OBED L UVgSDGT]KEgSDGF�HIF�REUYX L kxg>@CUp@OBED¾g1k ( DdX/hEg5kxR-D ¼ r�B-D¾g5k ( DdXCF$k6XOD£DG\cKEHSP-HSFN@lkYR>@/W5XOU L D6kxTwB
UY@OBEDdX ¼ þ�HM@CBEHIR3D�kYTwB3g5k ( DdX]³�BEU Z Ddq>DdX]³c@CB-DbP-HSFN@NXOH ' K�@OHSU^R<UVW L U^gIDGTGKEgSD]FªHSFªHIFCUY@NXOU^hEHIT ¼ ñ L D]Td@CHST
? D¹¸�BEH ' HS@CF¯@ Z UxºÅPEH L DGREFCHSUVRmkxgªHSFCU^@NXCUVhEHST3¬-KEHSP	hEXCU^h�DdXN@OHSDGF±HSRÀ@OBED3g5k ( DGX±hEg5kYRED Z BEHIgSD«¬-U Z F
h�DdXCh�DGREPEHITGKEg5kxXµ@OUp@CB-D£g5k ( DdXOF$kxXCD£FN@NXOU^RE`Vg ( HSREB-H ' HM@ODGP´û^HSR¯WùkxTd@/HSRn@CB8k6@/PEHMXODGTd@CHIU^R´³x@CBED£F L D]Td@CHST
?�hEBmkYFCD_HSFpU^W1@CD]RQPEDGFCTdXOH ' DGPvkYFbkÃhEg5kYFN@CHST·FCUVgSHSP ¼ ajKED[@CU°@CBED]HMXpg5k ( DdXCDGPvFN@NXCK-Td@CK�XODV³EK-REHSW9UYX L
FCKEFCh�DGREPEDGP·F L DGTG@CHST�-g L F�k6XCDªkYg Z k ( F/kYR·HSR)@CD]`^DdX�RcK L±' DdX´UVW�F L DGTd@OHST�g1k ( DdXOF´@OBEHSTlÇnkxREP Z BEHIgSD
@CB-D ( XCD�kYPEHSg ( ¬-U Z ³�@CBED ( FCDGgSP-U L TwBmkYRE`^D[@OBEHSTlÇ�REDGFCF ¼ ?jFbk¯XODGFCKEgM@�³mk±W1XCDGD]g ( FCKEFCh�DGREPEDGPá-g L
U^W£k®F L DGTd@CHIT¯?�gSHS\cKEHIPÄTdX ( F¿@wkxg/HSFjXCU ' KEFN@Cg ( @ Z UxºÅPEH L DGREFCHSUVRmkxg ¼y½ @yT�kYRÄFCK-FN@lkxHIRÄXlkYhEHSPÄ¬-U Z F
Z HS@CBEHIR¶@CBED{g1k ( DdXnhEg1kxRED Z HS@CBEU^KE@_¬mU Z F ' Dd@ Z DGDGRÓg5k ( DdXOF ¼ r�BED{UY@OBEDdX L kx@CDdXOH5kxg�h�XCUVh8DdXC@CHSD]F
HSRQ@OBED·F L DGTd@CHIT_?�h-BmkxFCDV³-FCKETwBÄkxFJ@CBED·TGUVREPEKETd@OHMq�HM@ ( kYREPQ@CB-D_P-HSDGgSD]Td@NXCHIT·h8DdX L D�k ' HIgSHM@ ( ³mk6XOD
kxgIFCU°HSFCU^@NXCUVhEHST Z HM@OBEHSRQD�kYTlBQg5k ( DdX ¼ ñcHSR-TGD[F L DGTd@CHIT[gSHI\)K-HSPQTdX ( FN@lkYgSFJBmkGq>Dyq>DdX ( F L kYgSg qVkxh�U^K�X
h�XODGFCFCK�XCDGF]³µ@CBED°-g L T�kYR ' D°DGR-TGgSUVFND]P¶HIRÀkxRÓDdq^kYTGKmk6@ODGP¶DGR)q�HMXCUVR L DGR)@ ¼ r�BED°XCDGP-KETd@CHIU^R¶HIR
@CB-D°k L±' HSD]R>@yh�XODGFCFCK�XCDÃgSD�kxP-Fj@OUák«h�XCU^h�UYXC@CHSUVRmkxg�XODGPEKETd@OHSUVR¨HSRÄ@OBED°kxHMX[PEXlkx`3@CBmkx@j@OBED¯-g L
HSFnFCK ' ý¿DGTd@CDGPÓ@CU ¼�� 4 �¾?ïXCDGPEK-TGDGPÀk L±' HIDGR)@·hEXCDGFCFCK�XOD®DGR)qcHSXCUVR L DGR)@nHSF]³�W9U^X·@CB-D°EXOFN@·@CH L D{HIR

*



DGgSD]Td@NXCUcTGUVR)qVDGTd@OHSU^RvD¹¸�h8DdXOH L DGR)@CF]³EH L hEgID L DGR)@CDGPáHSRQ@CBED_XCDGFCD�kxXCTwBáXCDGh�UYXC@CDGPvHSRá@OBEHSFJ@CBEDGFCHIF ¼
ñ L DGTd@OHST¯-g L F L k (Ä' D±TGU^R)@NXwkxFN@ODGP Z HM@OBÂFCU)kxh¨mg L F]³ U^R Z BEHSTwB L kYR ( B ( P�XOU)P ( R8k L HST

D¹¸�h�DdXCH L D]R>@OF;BmkGqVD ' DGD]R<h8DdXOW1U^X L DGP ¼�� 3c³T-E³T?L��ñcU>kYh3-g L F;T�kxRER-UY@ ' DyhEXCUcPEKETGDGP<HSRvkxRáDGR)q�H»º
XCUVR L DGR)@ Z HS@CB¨k°h�XCD]FNFCKEXCD·gIU Z DdXb@CBmkYRQ@CB-D[qVkxh�U^KEXph�XODGFCFCK�XCDnU^W Z k6@CDGX]³8kxR-PvFCU3kxXCD¯kYg Z k ( F
FCK ' ýÚDGTG@/@CUjXCDGFCHIPEKmkxg�PEXlkx` ¼/½ R{kxPEPEHS@CHSUVR´³^UYXCP-HSRmkxX ( FCU>kYh¯mg L F/BmkGq>D�k L KETwB±g5k6XO`^DdXfDGgSDGTG@NXCHIT�kxg
TGUVREPEKETd@OHMq�HM@ ( @CB8kxR<F L DGTd@CHITpmg L F�kxREP3T�kYREREUY@ ' DbP�XOHMqVDGR3@CU±DGgSD]Td@NXCUcTGUVR)qVDGTd@Jk6@ªXCD�kYFCU^Rmk ' gSD
qVUVgM@lkY`^DGF ¼ ��HIRmkxgIg ( ³EFCU>kxhQ-g L FpkYg Z k ( FJB8kGqVD L KETwBQg5k6XO`^DdXJ@CBEHITOÇ�RED]FNFpREUVR)K-REHSW9UYX L HM@CHIDGF�@CBmkYR
F L DGTd@OHSTn-g L F ¼ ?jF[k°XCD]FCKEgM@]³�F L DGTd@CHIT·mg L F[k6XODÃk ' Dd@N@CDGXbT6kxREPEHIPmk6@OD¯W1U^XjFN@CK-P ( HSRE`3DGgSD]Td@NXCUYº
TGUVR>q>DGTd@CHIU^Rá@OBmkxRvFCU>kxhQ-g L F ¼

r�BED�gIHSRED�kxX�HSREFN@wk ' HIgSHM@ ( kxR-P°FNK ' FCDG\cKEDGR)@�REU^REgIHSRED�kxX�Ddq>U^gSK�@OHSU^R®U^Wm¬-U Z FfP-DGh8D]REPÃFN@NXOU^RE`Vg (
U^Rá@CBED[F (cL{L Dd@NX ( kxREPáFN@NXCK-Td@CK�XOD[U^Wµ@CB-D[KEREFN@lk ' gSD ' kxFCDj¬mU Z·¼ AjRED Z k ( UVW�F ( FN@OD L k6@OHST�kxgIg (
FN@CKEP ( HIRE`p@OBEHSF/PEDGh�DGREPEDGRET]D�HSF�@CUjFCKEh�DdXOh8UVFND£FCH L hEgID¾¬-U Z F�UVR Z DGgSgMºÅKEREPEDGXCFN@CUcUcP¯HSREFN@wk ' HIgSHM@OHSDGF ¼
r�B-D®kYPEPEHM@OHSU^RÓUVW;k ' kYFCD{FN@lkx@CD°¬-U Z HSR)@NXCUcPEK-TGDGFnk<FCD]TGU^REPÓTGU^R)@CXCU^gfh8k6Xlk L Dd@CDGX]³�kYgM@CDGXCF_@OBED
F (�L{L Dd@NXOHSDGF¯U^W�@CBED«KEREFN@CXCKETd@OK�XCDGP	FN@lk6@ODákxREP	T�kxR©k�}�D]Td@¯@CBED ' HSW9K�XOT�k6@CHIU^RÀ@CU�@CB-D«hmkx@N@CDdXOR
FN@lkx@CD ¼ ?jRERcKEg5kxXÃD]gSDGTd@CXCUcTGU^R)qVD]Td@CHSUVR�h�U^FCFCDGFCFCDGF{HSR)@CDdXCD]FN@CHSRE`¶F (�L{L Dd@CXCHSD]F ¼Ü½ R©@OBEDQk ' FCDGRETGD
U^W�FCBED�k6X�³�@CBED ' kYFCD«FN@lk6@OD«HSF¯HIR>qVk6XOH5kYR>@±KEREPEDGX±kxÁ]H L K�@CBmkYg�XCUY@wk6@CHIU^R�kYREPÓXCDd¬mDGTd@CHIU^RÀHSR©kxR (
qVDGXN@CHIT�kxg£hEg1kxRED3TGU^R)@lkYHSREHIRE`�@CBED®XOUY@lkx@CHSUVR�k6¸�HSF¯@CB�XCUVKE`^BÀ@CBED«TGDGR)@ODdX¯UVW;@CBED<kYRERcKEgSK-F ¼ rJBED
DGgSD]Td@NXCUcTGUVR)qVDGTd@OHSU^R�hmkx@N@ODdXCR�FN@wk6@CDÓkYhEh8D6k6XCF Z HM@OB�@OBED¨FCh�U^R)@lkYREDGUVKEF ' XCD�k6Ç�HIRE`	UVW[@OBED¶kYÁ¹º
H L K�@OBmkxgµHIR>qVk6XOH5kxR-TGD±kYREPÄkYF Z HSgSg ' D·P-D L U^REFN@CXlk6@ODGP�g5kx@CDdX�³mHSFbFN@wk6@CHIU^RmkxX (>¼ r�BED±kYhEhEgSHIT�k6@OHSU^R
U^W;kYÁGH L K�@OBmkxgfFCBED�k6X ' XCD�kxÇ�F[@CBED{g5kx@N@CDGX_XCDd¬mDGTd@CHIU^R¶F (�L{L DG@NX ( kxREP¶P-HSFN@CHSR-`^KEHIFCBEDGF ' Dd@ Z DGDGR
@CB-DÃTGgSUcTlÇ Z HIFND«kxR-PÂTGUVKER)@CDdX¿º�TGgSUcTlÇ Z HSFCD°PEHMXODGTd@OHSU^REF ¼ r�BED°FCB-D�k6X_W9K�XC@CBEDdX[XCDGPEK-TGDGFy@OBED°F (cL º
L Dd@CX ( U^W�@CBED ' kYFCD_FN@wk6@CD±kxREPvgSD�kGq>DGFpHM@ Z HM@CBvUVREg ( kÃFCHSRE`VgSD·FChmkx@CH5kYgµF (�L{L Dd@NX ( û-kxÁ]H L K�@CBmkYg
HSR)qVk6XCH1kxRETGD ¼ rJBEDªDGgIDGTd@NXOU)T]U^R)qVDGTd@OHSUVR±h8k6@N@ODdXCR±UVRETGD�kY`>kYHSR ' XOD�k6Ç�F/@CBED�kYÁGH L K�@CB8kxgcF (�L{L Dd@CX ( ³
kxR-P3FCHSR-TGDb@CB-DbXCDd¬-DGTG@CHSUVR3F (�L{L Dd@NX ( HIF�k ' FCDGR)@;PEKEDb@OUn@OBEDjFCB-D�k6X]³c@CB-Djhmk6@C@CDdXCR L KEFN@ª@NXwkGqVDGg
kxÁ]H L K�@CBmkYgSg (>¼�Ë¾( XODGPEKETGHIRE`n@OBED[kYTGTGDGFCFCH ' gSDyPEH L DGREFCHSUVREF]³)@OBEDbqVk6XOHSDd@ ( U^W´hmkx@N@CDGXCREF;@CBmk6@ L k (
kxh-h8D�kxXpHIFJXCDGP-KETGDGP ¼ AjRQ@OBED·UY@CB-DdXpB8kxREP´³ '>( H L h�U^FCHSR-`«kYRÄkxP-PEHM@OHSU^RmkYgµTGUVR>@CXCU^g�hmk6Xlk L Dd@CDGX
@CB-D®@ ( h�DGF±UVW�hEB ( FCHST�kYg£HIR>@ODdXlkYTd@CHSUVREFÃHSR	@CBED3F ( FN@CD L kxXCD3HIRETdXCD6kxFCDGP ¼ r�BED3D]FNFCD]RETGD3U^W�@CBEHIF
FN@NXwk6@CD]` ( HSF·@CB-D{REU^@CHIU^RÓ@CBmkx@·@CB-D L DGTwBmkxREHIF L F·gSD�kxP-HSRE`Q@CU�TGU L h-gSD¹¸�HM@ (ÂL k (Â' D{D�kxFCHIDdX·@CU
HSP-DGR>@OHSW ( kxREPvFN@CKEP ( HIR�k±gIU Z DdXpPEH L DGREFCHSUVRmkxg´F ( FN@OD L @CBmkYRQHSR�kÃBEHS`VBEDdXJUVRED ¼

AjRED3U^W;@OBED L UVFN@±FN@NXCHSÇ�HSRE`ÄXODGFCKEgM@OF±TGU^R-TGDdXCR-HSRE`Ähmk6@C@CDdXCR	W9UYX L k6@OHSU^R©HSF¯@CBmkx@ÃB ( P�XOU)P ( º
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Rmk L HSTvHSREFN@wk ' HIgSHM@ ( HSF<kxR8kxgSUV`^UVKEF{@OUÜhEBmkYFCDQ@CXlkxR-FNHS@CHSUVREF3HSR�@CBEDdX L UcP ( Rmk L HITQF ( FN@CD L F ¼�� � |@�
r�B-HSFáXODGFCKEgM@vHSF Z DGgSg_D]FN@lk ' gIHSFCBEDGP W9UYX L kxR ( hmk6@C@CDdXOR�W1U^X L HSR-`�HIREFN@lk ' HSgSHS@CHSD]FGû±HSR�WùkxTG@á@OBED
L k6@OBED L kx@CHST�kYg;PED]FNTGXCHShE@CHSUVR�UVW ' HIW1K�XOT�k6@OHSU^R-F{HSF{HSPEDGR)@CHIT�kxg�@CUÂ@CB8k6@{U^WjTdXCHM@OHST�kYg�hEB-DGREU L D]Rmk
UYXnhEBmkxFCD°@CXlkYREFCHM@CHIU^REF ¼�� � ³�z���þ�BEDd@OBEDdX_@CBED{FCH L HSg5kxXCHM@OHSDGF±kxXCD{FCKEh�DdXNmTGH5kxg�UYX·@CBEDGXCD«k6XOD{PEDGDGh
H L h-gSHST�kx@CHSUVREFyU^Wf@CBEHIFyTGU^HSR-TGHSPEDGR-TGDV³8HSF_k®\cKEDGFN@CHIU^R¨U^h�DGR�@OU3PED ' k6@CD ¼ þ�Bmk6@[HSFyPEHSFCFlk6@OHSFCW ( HIRE`
BEU Z Ddq>DdX]³ HIFj@OBmk6@ Z BEDdXCD6kxFy@CBED L kx@CBED L k6@CHIT�kxg�PEDGFCTGXCHSh�@OHSU^RÂW9U^gIgSU Z F_\cKEHS@CD±D�kYFCHSg ( W5XOU L @OBED
L HSR-H L HSÁ�kx@CHIU^R°UVW k[W5XODGDJDGREDdXO` ( W9KERETd@OHSU^RmkYgEHSR{TGXCHM@OHST�kxg-hEB-DGREU L D]Rmk�³Y@OBEDdXCDbkxXCDJREU·FCKETwB°`VDGR�º
DdXwkxgch�XOHSRETGHIhEgSDGF/W9U^X/REUVREDG\cKEHSgIH ' XCHIK L F ( FN@CD L F ¼�� z�³ �@� ��r�BEDª\cKEDGFN@/W9UYX/U^@CBEDGX/KEREHIW ( HSR-`jhEB ( FCHIT�kxg
h�XOHSRETGHIhEgSDGFJHIFbkÃTGDGR)@NXlkYg´`^U)kxg´U^W�REUVREDG\cKEHIgSH ' XOHSK L hEB ( FCHSTGF ¼

>pD�k6X´@OBED�HSREFN@lk ' HSgIHM@ ( ³6@OBED L k6@OBED L k6@OHST�kYgVPEDGFCTdXCHIh�@CHIU^R·UVWEk ' XCU)kxP·XlkxRE`VD�UVWchmkx@N@CDdXOREFµTGUVR�º
FCHSFN@OFªU^W´FNH L hEgSDjDG\cKmk6@OHSU^REFªUVWæKEREHSqVDdXOFOkYg8W9UYX L U^W1@CDGR«XCD]W1DGXNXCDGP«@CUÃkYF[ó%ÃtÁ8ô«¡×õùøW{.y�y|Ädø-ó^õº¡»¦�§E÷ ¼�� zE³
� �{r�BED]FCD¦k6XCD¦`^DGREDdXOHST©DG\cKmkx@CHSUVREF]³ÃFNUYºÅT�kYgSgSDGP ' DGT6kxKEFCD	@CB-D ( PEDGFCTGXCH ' D	@CBED�Ddq>U^gSKE@CHSUVR U^W
@CB-D:m k L h-gSHM@OKEPED;o/U^WJ@OBED<hmkx@N@CDGXCR´³�U^RED<UVWJ@CBED L U^FN@°TGU L{L UVR	D¹¸-k L hEgSDGFÃUVW Z BEHSTwB�HSF±@OBED
iyHSREÁ ' K�XC`Yº®/µkxREP8kxKQDG\cKmk6@OHSU^RZ1

Å p¸Æ °ÈÇ ÒÉu|Ç9µ`Ê Ïp Æ ÏË ÇÍÌÀç p@Î Ç Î Ï Ç�� Ù � ¼ � Û

½ R ä \cR ¼ � ¼ � ³�ÇÃÙÈÏ�ãÑÐNÛ_HSF¯@CB-D<k L h-gSHM@OKEPED«U^W;@CB-D«FN@lkx@CHSUVRmk6X ( hmk6@C@CDdXOR Z B-HSTwBÀHSR L U^FN@¯¬-KEHSP
P ( Rmk L HST¯D¹¸�h�DdXOH L DGR)@CFjHSFj@OBEDnq>DGgSUcTGHM@ ( UVW$@CBED¯T]U^R)qVDGTd@OHMq>Dn¬-U Zn¼y½ RÄ@OBED Z D�k6Ç�g ( R-U^REgIHSRED�kxX
XCD]`^H L DV³�¬mU Z F Z HM@CBvgIDGRE`Y@OBvFCT�kxgSD]FpRED�k6Xp@CBED·TdXCHS@CHST6kxg L U)P-Dnk6XOD_Dd¸�T]HM@CDGPÄkYREPQFCU{@CBED¯k L hEgIH»º
@CK-PED�q^kxXCHSD]F�FCgSU Z g ( @OD L h�UYXlkYgSg ( kxR-P{FChmk6@OH5kxgIg (>¼ r�B-DJTGUcDdÉ{TGHIDGR)@CF Å p ³;Ê p kxREP{ç p kxXCDJXCD�kxg8kYREP
TGUVREFN@lkxR)@ ¼ r�BED[XCDGP-KETGDGPQTGUVR>@CXCU^g´h8k6Xlk L Dd@CDdX�³Wu£Ò�ÍvÖ6Í<ßQÌ �tÒ � HIF�@OBED[F L kYgSg´hmk6Xwk L Dd@CDGX
W9UYX Z BEHITlBQ@OBED¯k L hEgSHS@CKEPED L U)P-DGg´HSFJqVkxgIHSP ¼ rJBED·KEREHSqVDdXOFOkYgSHM@ ( U^W�@OBED¯k L hEgSHS@CKEPED·DG\cKmk6@OHSU^R-F
FN@CD L FyW5XOU L @CBEDÃTGU L{L UVRÄF (cL®L Dd@NXOHSDGFyU^W�@CBED L KEgS@CHM@OKEPED±UVW�hEB ( FCHST�kYg/F ( FN@OD L F Z BEHSTwBÓk6XOD
h�XOH L k6XOHSg ( TGUVR)@NXCUVgSgSDGP ')( @OBED_`^DGU L Dd@NX ( kxR-P<@OBED ' UVKEREPmkxX ( TGU^REP-HM@CHIU^REF ¼ rJBED L HSTdXCUVFCTGU^h-HST
PEDd@wkxHSgIFJUVW�@CBED_HIREPEHMq�HIPEKmkxg´F ( FN@CD L Fbk6XCD·TGU^R)@lkYHSREDGPvHSRá@OBED_TGUcDdÉ®TGHSDGR)@OF Å p ³TÊ p kxREPQç p Z BEHSTwB
PEDdmREDy@CBED_@CD L h�UYXwkxgÆ³EFChmk6@OH5kxg�kYREP�k L hEgSHS@CKEPED_FCT�kxgIDGFJXCDGFCh�DGTd@CHSqVDGg ()¼

þ�BEHSgID<@CBEDGXCDvkxXCDQFCDdqVDdXwkxg L Dd@OBEUcPEF ')(ÀZ BEHITlB�k L hEgIHM@CK-PEDáDG\cKmk6@OHSUVREF°T�kYR ' D<PEDGXCHMq>DGP
W1XCU L @CBEDpKEREPEDdXOg ( HSRE` L HSTdXOU^FCTGUVhEHSTpU^X�-DGgIP®DG\cKmk6@OHSUVREF�@CBmkx@£PEDGFCTdXCH ' DJ@CBEDbF ( FN@OD L ³V@OBEDJW9U^X L
U^W @CBEDyk L h-gSHM@OKEPEDpDG\cKmkx@CHSUVR«T�kYR ' Djk6XNXOHMq>DGP<k6@ªW1XCU L @CB-DpF (cL®L Dd@NX ( UVW @CBEDphmkx@N@ODdXCR ¼N� zL�Ó�EU^X
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D¹¸-k L h-gSD ä \cR ¼ � ¼ � HSF±HSR)qVk6XCH1kxR)@±KEREP-DdXn@OBEDIÇ�Ô ÌÕÇ UVh8DdXwk6@OHSU^R´³ Z BEHSTwBÀHIFÃkvF (�L{L Dd@NX (
U^W�@CBED·hmk6@C@CDdXCRQ@OBmk6@pHS@pPEDGFCTdXCH ' D]F ¼ rJBED_TGK ' HST_REUVREgSHIRED�k6XOHM@ ( HSFJ@CBED·gIU Z DGFN@pU^XCPEDdXpR-U^REgIHSRED�kxX
@CDGX L @OBmk6@/h�XODGFCDdXNq>DGF�@CBEHSF/F (�L{L Dd@NX (>¼ AyW5@ODGRnR-U^REgSHIRED�k6X�@ODdX L F�U^WEBEHI`^BEDdX/UYXCP-DdX$k6XOD£HSRETGgIKEPEDGP
HSR«@CBEDyk L h-gSHM@OKEPEDbDG\cKmk6@OHSU^R-F ¼ þ�BEDGR®@CB-DbFChmk6@OH5kYg8PEDdXCHSq^kx@CHMq>Dp@CDdX L HIR ä \cR ¼ � ¼ � HIF£P�XOU^hEh�DGP´³
@CB-D_k L hEgSHM@OKEPEDyDG\cKmkx@CHSUVRáHSF;XODGW1DGXNXCDGP<@CU{kYFpk�/µkYREPmkYK<DG\cKmkx@CHSUVRvkxR-P<PEDGFCTdXCH ' D]FJk�ÁM¡9õ®xlö±£2¦��¹Ö
' HIW1K�XOT�k6@OHSU^R ¼f½ @�HIF;FCUÃT�kYgSgSD]P ' DGT�kYKEFCDj@CBED×Ç kxREP�ÌÕÇ FCUVgSK�@OHSU^R-Fpk6XODyHIREPEHSFN@OHSRE`VKEHSFCBmk ' gSD·kYREP
Z B-DGRQ`YXlkYhEBEDGPv`^HMq>D[@CB-DnkxhEh�D�kxXlkxRET]D[UVW�@CBED[@ Z U{h�XCUVRE`^FpU^W$kÃhEHM@OTlB-W1U^XNÇ ¼

/æHMÇ>DQhEBmkYFCDá@NXwkxREFCHM@OHSUVREF]³£@OBED L U^FN@®TGU L{L U^R ' HSW9K�XCT�kx@CHSUVREF3k6XCD¶÷lø�Áfy¸�¤x¸�¸¡9õº¡»xOóYôJÙ×FCDGTGUVREP
UYXOPEDdXwÛ�U^X·÷wø ¢ x¹�¸¡9õ¥¡¥xOóYôµÙ9EXOFN@bU^XCPEDdX¹Û ¼ ? FCKEh8DdXOTdXCHS@CHST�kYg�UYX�£¾¦L�¹Ø£óL�¤{ ' HIW1K�XOT�k6@OHSU^RÄDdq>U^gMq>DGFbTGUVR�º
@CHIR)K-U^KEFCg ( W1U^XÙuI�Þ|�³ Z BEHIgSDákvFCK ' TdXCHS@CHST6kxg£UYX ¢ ó+x¹Ö7Ø£ó%�|{ ' HIW1K�XOT�k6@OHSU^R	HIF±PEHSFCT]U^R)@CHSRcKEUVKEF°k6@
uªÒ�| ¼ rJBEHSF£PEHSFN@OHSRETd@OHSU^R«HSF L k6@CB-D L k6@OHST�kxgIg ( D L±' UcPEHIDGP{HSR®@CBEDbFCHS`^R«U^W ç p HSR®@CBEDjk L hEgSHS@CKEPED
DG\cKmkx@CHSUVR ¼ e$XCDGT]HSFCDGg ( BEU Z @OBEDJq^kxgIKEDpU^W�@CBEHIF¾TGUcDdÉ®TGHSDGR)@¾HSF¾PEDG@CDdX L HIREDGP{PED]h8DGR-PEF�HSR)@NXCHIT�k6@ODGg (
U^R�@CBED L HSTdXOU^FCTGUVhEHST L UcPEDGgª@OBmk6@{PEDGFCTGXCH ' DGF±@OBEDáF ( FN@CD Lv¼ ñcBEUYXC@°U^WjT�kxgITGKEg5kx@CHSR-`¨@CBEHIF°TGUYº
DdÉ®TGHSDGR)@]³f@CB-DdXCDáFCDGD L F±@OU ' D<REU Z k ( @OU¨Ç�REU Z ó�ÁM�¹¡»¦��¸¡ Z BEDd@CB-DdX®k�F ( FN@CD L�Z HSgSg�DdqVUVgMqVD
@CU¶kvhmk6@C@CDdXCR	FCK-h8DdXOTdXCHM@OHST�kYgSg ( U^X±FCK ' TdXCHM@OHST�kYgSg (>¼ r�B-D«W9UYXCD]`^U^HIRE`¨HSF°kxgSFCUÄ@NXOKED3W1U^X¯@CBEDGX L Uxº
P ( Rmk L HST°F ( FN@CD L F ¼ ?�F ( FN@CD L HSR Z BEHSTwBÂ@OBED{Rmk6@CKEXCD{UVW¾@OBED ' HIW1KEXCT�kx@CHSUVRÓT�kxR ' D{FCKEHM@wk ' g (
qVk6XCHIDGP ' D�k6XOF£`^XCD�kx@ªh�XCU L HSFCDp@OU¯DGgSKETGHIPmk6@ODp@CB-DbhEB ( FCHST�kxg�h�XCUcTGDGFCFCDGF£@CBmkx@ªPEHSTG@lk6@ODp@OBEDbR8k6@CK�XOD
U^W£@CB-D ' HIW1KEXCT�k6@OHSU^R ¼ AjRED°UVW¾@CBED{H L h�UYXC@lkxR)@_XODGFCKEgM@OF·U^W£@CBED°XCDGFCD�kxXCTwB¶XCDGh�UYXC@CDGPÓBEDdXOD°HSF_@CU
BmkGq>D«Dd¸�h�DdXOH L DGR)@lkYgSg ( PED L U^REFN@CXlk6@ODGP©kvF ( F¿@OD L W1U^X Z B-HSTwBÀUVRED«T�kYR ')( q^kxX ( HSRE`¨hEB ( FCHIT�kxg
hmkxXlk L DG@CDdXCFJTwBEUcUVFCD[@CBED·Rmk6@OK�XCD_U^W�@CBED ' HSW9K�XOT�k6@OHSU^R ¼

þ�BEDGRÓ@CB-D{hmkx@N@CDGXCRÜHIFnREUY@¯F¿@wk6@OHSU^RmkxX ( ³�@CBED3k L hEgSHS@CKEPED{D]\)K8k6@CHIU^REF¯`^DGR-DdXlkxgIg ( @lkxÇVD{@OBED
W9UYX L U^W�@CBED_TGU L hEgSD¹¸�iyHSREÁ ' K�XC`xºÚ/µkxREPmkYKQDG\cKmk6@OHSU^R�1

Å p¹Æ °ÈÇ ÒÉu]Ù � µ�¶ÜÛ p Û®Ç9µÝÊ Ïp Ù � µÝ¶¿Û¾ÞOÛ Æ ÏË ÇÍÌÜç p Ù � Ì`¶¿Û¹ß¹Û Î Ç Î Ï Ç©ã Ù � ¼ zVÛ

Z B-DdXCD�Û p ³TÛ2ÞªkxREP�Û¹ßpk6XODjXCD�kxg TGUVREFN@lkYR>@OF ¼ A ' FCDdXNqVDj@OBmk6@;@OBEDjPEHà}�DdXCDGR-TGD ' Dd@ Z DGDGR ä \)R-F ¼ � ¼ �
kxR-P � ¼ z3HSF[@CBmkx@ Z B-HSgSDÃ@OBEDÃTGUcDdÉ®TGHSDGR)@OF[HSR¨@OBED°W9UYX L DGX[DG\cKmkx@CHSUVRÓkxXCDÃXCD�kYgÆ³ @OBED ( k6XCD°TGU L º
hEgID¹¸©HSR�@OBEDág5kx@N@CDdX ¼ þ�BEDdXOD�kxF°@CBEDQTGU L hEgSD¹¸�iyHSR-Á ' K�XC`Yº®/µkYREPmkxK¦DG\)K8k6@CHIU^R¦PEDGFCTdXOH ' DGFÃ@OBED
k L h-gSHM@OKEPEDpUVW�@CBEDbDGgSDGTd@CXCUcTGU^R)q>DGTd@CHIU^R«hmk6@C@CDdXOREF¾HIR{@OBEDpFCBED�kxXCDGP<kxRERcKEg5kxX£F ( FN@OD L @CBmkx@¾HIF�@OBED
FCK ' ýÚDGTG@$U^WE@CBEHIF/@CBEDGFCHIF]³^HM@$HSF$REUY@$P-DdXCHMq>DGP±BEDGXCD ' KE@/FCH L hEg (nL UY@CHSq^kx@CDGP ')( F (cL{L Dd@NX ( TGU^REFCHIP�º

-



DdXwk6@CHIU^REF ¼¾½ RÄkxP-PEHM@OHSU^RQ@CU{h�DdXCHSUcPEHIT_hmkx@N@CDdXOREF]³E@CBED_FCUVgSK�@OHSU^REFbU^W ä \cR ¼ � ¼ z°HSRETGgIKEPED_gIU)T�kYgSHSÁ]DGP
TGUVBEDdXCDGR)@�FN@NXOKETd@CK�XODGF�FCKETwB±kYF�W1XCU^R)@CFfkxREPnh-KEgSFCDGF$kxR-PnW9UYX�FCU L D£hmkxXlk L Dd@ODdXCF]³xFChmkx@CHSU^@CD L h�UYXwkxg
TwBmkxUVF ¼�� z%�

½ R{FCK L®L k6X ( ³^@CBEDphEK�XOh8UVFCDJUVW8@CBEHIF¾h�XCUYý¿DGTd@ Z kYF�@OU_FN@OKEP ( hmk6@C@CDdXOR{W9UYX L HSRE`·HIREFN@lk ' HSgSHS@CHSDGF
HSR¨k{gSU Z PEH L DGREFCHSUVRmkxg�`^DGU L Dd@NXCHIT�kxgIg ( FCH L h-gSDnF ( FN@CD LÞZ HS@CBv@ Z U3TGU^R)@NXOU^g�hmk6Xwk L Dd@ODdXCF ¼ rJBED
`^U)kxg Z kxF«kx@N@lkYHSREDGP¦HSR�@OBEDáFN@CKEP ( U^W[kxRERcKEg1k6X{DGgSD]Td@NXCUcTGUVR)qVDGTd@OHSU^R¦HSR¦FCBED6k6XCDGP�¬-K-HSP©-g L F]³
Z B-DdXCD[@CBED_TGUVR>@CXCUVg´hmk6Xwk L Dd@ODdXCFbk6XCD_@CBED_DGgSDGTG@NXCHIT�kxg´P�XCHMq�HIRE`®kYREPá@CBED_FN@CXCDGRE`^@CBQUVWµ@CB-D_FCBED�kxX
¬-U Zn¼ rJBED<F ( FN@CD L BmkxF°FCDdqVDdXwkxg;REU�qVD]gªW1D6k6@CKEXCDGF ¼ r�BEDvkxRERcKEg5kxXÃ`^D]U L Dd@CX ( kxREP©DGgSDGTG@NXCHIT�kxg
Rmkx@CK�XCD¯kxgSgIU Z W9UYXJXlkxPEH1kxg´P�XOHMq�HSRE`{W9U^XCTGDGFbkYREPá@CBED_FCK-h8DdXOh8UVFCHM@CHIU^RQUVW/kÃFCBED�kxXpU^RQDGgSDGTG@NXCUcTGUVR�º
qVD]Td@CHSUVR ¼ rJBED�HSREBEDGXCDGR)@Cg ( §Ó¦�§môz¦7xCó^ôxHSR)@CDdXwkxTd@CHIU^REF Z BEHSTwB°FN@CD L W1XCU L @CBED�DGgIDGTd@NXOHST�kYg�TwBmkxXlkxTG@CDdX
U^Wf@CBED±F ( F¿@OD L kxREPÄ@CBED±F L DGTd@OHST¹ºåmg L ºÅDGREW9U^XCTGDGPv@ Z UYºÅPEH L D]REFCHSU^R8kxgSHS@ ( k6XOD±REU^@jD]RETGU^K-R>@ODdXCDGP
HSRÀU^@CBEDdX±hmk6@C@CDdXORÜW9U^X L HSRE`�F ( FN@CD L F ¼ r�BED<kYRERcKEg5k6X¯`VDGU L DG@NX ( HSF¯Rmkx@CK�XwkxgSg ( h8DdXOHSUcPEHST<kYREP
@CB-DdXCDGW9UYXOD�@CBED¾H L h�U^FCDGP·FCB-D�k6X�TGU L h�XCHIFCDGF�kJTGgSUVFND]P·¬-U Z·¼ rJBED�FN@OKEP ([Z kxF ' U^@CBnD¹¸�h�DdXCH L DGR>@wkxg
kxR-P<@OBEDGUYXODd@CHIT�kxg ¼
r�BEDbD¹¸�h�DdXCH L DGR)@lkxg Z U^XNÇ®DGRETGU L hmkxFCFCDGP{@OBEDbPED]FNHI`^RákxREP«TGU^R-FN@NXCKETG@CHSUVR«U^WµkYR<kxh-hmk6Xwk6@CK-F

@CU¨h8DdXOW1U^X L TGK�XNXODGR)@¿ºåq>U^gM@wkx`VD L D�kxFCK�XOD L DGR)@CF¯U^R©kYR©kYRERcKEg5k6X±-g L HSR©kvXCDGPEK-TGDGP	k L±' HIDGR)@
h�XODGFCFCK�XCDpDGR)q�HMXOU^R L D]R>@ ¼ ��XOU L @CBEDpTGKEXNXCD]R>@NºåqVUVgM@lkY`^DbPmk6@wk�³)UVREDpT�kxR«PEDd@CDGX L HSR-D�@CBEDpUVREFCDd@£U^W
DGgSD]Td@NXCUcTGUVR)qVDGTd@OHSU^Rµ³]@OBED�Rmk6@OK�XCD�U^Wc@OBED ' HIW1KEXCT�k6@OHSUVR¯kxR-P_FCU L DfU^Wc@OBED�REU^REgIHSRED�kxXµh�XCUVh8DGXN@CHIDGFµU^W
DGgSD]Td@NXCUcTGUVR)qVDGTd@OHSU^R ¼�� U Z @CB-DGFCDfTwBmkxR-`^D¾kYFæ@CB-Df`VDGU L DG@NX ( UVW>@OBED¾kYRERcKEgSKEF�kxREP_-g L @CBEHITOÇ�RED]FCF
k6XOD®kYgM@CDdXODGP´³�kYREPMá6U^X Z B-DGRÂ@CBED«kxhEh-gSHSDGPÓFCBED�kxX_HIF_q^k6XOHSDGP Z DdXCD«kxgIgfU^h�DGR¶@CUQHSR)qVDGFN@OHS`>kx@CHSUVR ¼
ñcDGT]U^REPmkxX (¨' HSW9K�XCT6k6@CHIU^REF]³ Z BEHSTwB´³´PEK-D±@CUá@CB-D°gSU Z DdX·P-H L DGREFCHIU^RmkYgSHM@ ( UVW�@OBED°F ( FN@OD L TGU^KEgIP
' D[D�kYFCHSg ( HSPED]R>@OHM-DGPµ³ Z DdXODnkxgIFNU®F¿@OKEPEHIDGP ¼

r�BEDÄ@CB-DGUYXODd@CHST6kxg[hmk6XN@áU^W_@OBEDÄXCD]FND6k6XCTwB�TGUVRETGDdXCR-DGP�D¹¸�@CDGREPEHIRE`À@CBEDÂFN@CKEP ( UVW·FCK�XOW×kYTGD
P�XOHMqVDGR�DGgIDGTd@NXOU)T]U^R)qVDGTd@OHSUVR�@OU�kxR�kxRERcKEg1k6X�`^DGU L Dd@NX (�Z HM@OBAk�FCBED6k6XCDGP ' kYFCD¶¬mU Z·¼ rJBED
U ' ý¿DGTd@CHSqVD Z kxF±@OU¨h�XCD]PEHSTd@¯@OBED3UVREFCDd@ÃUVWJDGgSDGTG@NXCUcTGUVR>q>DGTd@CHIU^R¦kYREPÀ@OBED3h�XCDGq^kxHIgSHSR-` L UcPED3U^W
DGgSD]Td@NXCUcTGUVR)qVDGTd@OHSU^R	k6@nPEHÂ}�DdXODGR)@_Xlkx@CDGFnU^WªFCBED�k6X ¼ >pUQ\cKmkYR)@CHM@wk6@CHSqVD®D¹¸�h�DdXCH L DGR)@lkxgfUYX·@CBEDGUYº
XCDG@CHST�kYg Z UYXNÇ�U^R¨DGgSDGTG@NXCUcTGUVR>q>DGTd@OHSU^R Z HS@CBÄU^X Z HM@OBEU^K�@yFCBED6k6XyBmkxP¨DdqVDdX ' DGD]R�h�DdXCW9UYX L DGP�HIR
kxRÄkxRERcKEg1k6XJ`VDGU L DG@NX ( h�XOHSU^X�@CU°@OBED[XCDGFCD�kxXCTwBQXCDGh�UYXC@CDGPQHSRá@OBEHSFJ@CBED]FCHSF ¼
r�BEDnRED¹¸�@J@ Z U«FCDGTd@CHIU^REFyk6XODnPEDdq>UY@CDGPQ@OU3k°FCBEU^XN@pXCDGqcHID Z U^W$h�XCDdq�HSUVKEF Z U^XNÇQUVRvDGgSD]Td@NXCUYº

TGUVR>q>DGTd@CHIU^R�HSR�W1XCDGDGg ( FCKEFCh�DGREPED]Pámg L F ¼;ä ¸�h�DdXCH L DGR)@CFpHSRvXODGTd@lkYRE`^K-g5k6Xb-g L FjkxXCDnPEHIFNT]KEFCFCDGP

?



HSR¨ñcDGTd@CHIU^R � ¼ z Z BEHIgSD[@OBED[@CB-DGUYXODd@CHST6kxg�kxFCh�DGTd@OFbk6XCD_XCDdq�HSD Z D]PQHSR¨ñcDGTd@CHIU^R � ¼��E¼

�Y�¸â ãä��å æ:�2�q��çBèvé2å��\�����c�Õ����æIå��\���7��� èëê:ì�å��í��î å��I��ç

r�B-DdXCD¶BmkGq>D ' DGDGR�FCDdqVDdXwkxg_DGgSDGTG@NXCUcTGUVR>q>DGTd@CHIU^R D¹¸�h�DdXCH L DGR)@CFáHIR�W1XCDGD]g ( FCK-FCh8DGREP-DGP�gSHS\cKEHIP
TdX ( FN@wkxg£-g L F ¼�� � z�³ � � ³ � $-³ � *�³ � 4 ³ � 3��;?jgSg£@CBED3h�XODdq�HSUVKEF±DGgSD]Td@NXCUcTGUVR)qVDGTd@OHSU^R©D¹¸�h8DGXCH L DGR)@OF
BmkGq>D ' DGDGRÂh8DdXOW1U^X L DGPÂHSR¨XCDGTG@lkxRE`VKEg5kxX[`VDGU L DG@NXCHIDGF ¼ �EU^Xy@CBED±XCD L kxHSREP-DdXyUVW�@CBEHSF t B8kxh�@ODdX]³
TGU L{L DGR)@CF·BmkGqVD ' DGDGRÓgSH L HM@CD]P¶@OUQ@CB-D{h�XCU^@CUY@ ( hEHIT�kxg¾D¹¸�h�DdXCH L DGR)@CF·HIRÀzVaïHSFCUY@CXCUVhEHST«gSHS\cKEHIP
TdX ( FN@wkxgJ-g L F{HIR�@CBEDvF L DGTd@CHITQ? hEBmkxFCD � � � ³ � $%�Å³;kYgM@CBEUVKE`^B�Dd¸�h�DdXCH L DGR)@CF{BmkGq>DÄkxgSFCU ' DGDGR
PEUVRED[HIR L U^XCD_TGU L hEgID¹¸QkYREHSFCU^@NXCUVhEHSTnF L DGTd@CHIT[hEB8kxFCDGF ¼�� � 4 ³ � 3��

r�BED_D¹¸�h8DdXOH L DGR)@lkYgækYhEhmkxXlk6@OKEFJU^W/Ì�DGW9F ¼Q� � � ³ � $@�æTGUVREFCHSFN@CDGPQUVWµ@ Z U°h8k6XlkYgSgSD]g T]U^REPEK-Td@CHSR-`
Z HSXCDGF[FCDGhmkxXlk6@ODGP '>( k«PEHSFN@wkxRETGDÃUVRÄ@CBED L HSgSgIH L Dd@ODdXyFCT�kYgSD ¼ rJBED±gSHI\)K-HSPÂTdX ( FN@lkYg�-g L FChmkxR-F
@CB-DÃXCD]`^HSUVR ' Dd@ Z DGDGR¶@CBED Z HMXODGF·W1U^X¯k<gSDGRE`^@CB ' Dd@ Z D]DGRV*ákYREP � |<@CH L D]FnkxF ' XOU>kxP ¼�� � � ³ � $@�
r�B-D°mg L F Z DdXCD®KEREHIW1U^X L g ( @CBEHITOÇ ¼ AjqVDdX L kxR ( Dd¸�h�DdXOH L DGR)@CF]³/k<@CBEHSTlÇ�REDGFCF·XwkxRE`VD{UVW�z<@CU
� 4 |áF L DGTd@OHST{g5k ( DdXCF Z DdXCD{HIR)qVDGFN@CHI`>k6@ODGP ¼ rJBEDÃ@OBEHSTlÇ�REDGFCF·U^W�k<FCHIRE`^gSD®g5k ( DdXnU^W£@CBED{F L D]Td@CHST
? gIHS\cKEHSPÄTGX ( FN@lkxg�KEFCDGP�HIRv@OBEDGFCD¯D¹¸�h�DdXOH L DGR)@CFjHSF � � � 4 R Lv¼N� � -L��r�BcKEFb@CB-D·Xlkx@CHSU3U^W$@CBEDn-g L
@CB-HSTlÇcR-DGFCF�ïn@CU Z HSP�@OB�ð3HSF�ï6Ö%ðIñ � |+ò+ó ¼ r�BED¯F L D]Td@CHST¯? mg LÞZ kYFjW1XCDGD]g ( FCKEFCh�DGREPED]P�HSR¶k
XCUcU L @CD L h8DdXwk6@CKEXCD·kxREPáhEXCDGFCFCK�XCD_DGR)qcHSXCU^R L DGR)@ ¼ ?APETyqVU^gS@lkx`VD_P�XCU^hÄÊ ' Dd@ Z DGDGR<@CB-D Z HMXCD
DGgSD]Td@NXCUcPED]F�HSF�F (�L{L Dd@CXCHST6kxgSg ( kxhEh-gSHSDGPô¡ºõÈy2õªÊ£ÖYz¯@CU°U^RED_DGgSDGTd@CXCUcPED·kxREP�Ì[Ê£Ö^zn@OUÃ@CBED[UY@CB-DdX ¼
e$k6XC@CHST]gSDGF]³fHSR	FCU L D3D¹¸�h8DdXOH L DGR)@CFnmRED«TwBmkYgMÇÜPEKEFN@ Z BEHSgID3HSR	U^@CBEDGXCF±HSR-TGDGREFCD«F L U^ÇVDV³ Z DdXOD
kxgIgSU Z DGPÀ@OUÄFCDd@N@CgID3U^RÜ@OBED®mg L FCK�XCWùkxTGD ¼ ?jFn@OBED®q>U^gM@wkx`^D3PEXCU^h¦Ê Z kxF±FCgSU Z g ( HSRETdXOD�kxFCDGPµ³
@CB-DQhmk6XC@CHST]gSDGF Z BEHSTwB Z DdXODQHIREHM@OH5kxgIg ( FN@lkx@CHSUVRmk6X (�' DG`)kxR�@OU L U�qVD ¼ rJBEHSF®hmkxXN@OHSTGgSD L U^@CHSUVR
TGU^XNXCDGFCh�U^R-PEF Z HS@CB«@CBEDbUVREFCDd@£UVWµkYR®DGgIDGTd@NXOUcTGU^R)qVDGTG@CHMq>Db¬-U Z HIR®@CB-Dp-g L�¼/½ @ Z kxFªW9U^KEREP®@CB8k6@
@CB-D°U^R-FCDd@_W9U^X·D�kxTwB¶-g L BmkYPÜk«@OB�XCDGFCB-U^gSP¶q>U^gM@wkx`VD3ÊEß ' DGgSU ZêZ B-HSTwBÂ@OBEDÃ-g LìZ kxF·hEK�XODGg (
TGUVREPEKETd@OHSRE`¶kYREP©\cKEHSD]FCTGDGR)@ Z B-HSgSDvk ' U�qVD Z BEHSTwB´³£k�TGDGgIgSKEg5kxXÃ¬-U Z TGU L hEXCHSFCDGP©UVWJT]U^KER)@CDGX¿º
XCU^@lk6@OHSRE`ÀqVU^XN@CHITGDGF«h�XODdq^kYHSgIDGP ¼ ñcDGDQ@OBED�FCTwBED L k6@OHST�h�XCU�q�HSPED]P�HSRÍ��HS` ¼ � ¼ z¶W9U^X<k¶hEHITd@CUYXOH5kYg
PEDGFCTdXOHSh�@OHSU^R ¼ rJBEHSF�k6XCXlk ( UVW qVU^XN@OHSTGDGFªHSF�k·UVRED¹ºÅP-H L DGREFCHIU^RmkYgmhmkx@N@CDdXOR Z HM@CBQk[XODGh8D6k6@CHIRE`¯KEREHS@
U^WEk�hmkYHMXµUVW�TGU^KER)@ODdX¿ºåXOUY@lkx@CHSR-`JqVU^XN@CHITGDGF ¼ rJBED Z kGqVD]gSDGRE`^@CB±k6@�U^REFCDG@µUVW)@OBED�DGgSDGTG@NXCUcTGUVR>q>DGTd@OHSU^R
HSR-F¿@wk ' HIgSHM@ (<Z kYFJW9UVKEREPá@CU ' D·kYhEh�XOU]¸�H L k6@CD]g ( � � � ð ¼�� � � ³ � $%�

r�BEDÃW9UcTGKEF[HSR¨@CBED]FNDÃD�kxXCg ( DGgSDGTd@CXCUcTGU^R)q>DGTd@CHIU^RÂD¹¸�h�DdXCH L DGR)@CF]³ Z BEHSTwBÂh�XCDGT]DGPEDGPÄ@CBED±@OBED¹º

� |



��HS`VK�XCD � ¼ zE1f?�FCTwBED L kx@CHST·U^W�@CBED_g5kx@CDdXwkxgSg ( KER ' UVKEREPED]P<XCDGTd@wkxRE`VKEg5kxXp`^DGU L Dd@NX (>¼

UYXODd@CHIT�kxg£PEDGqVDGgSUVh L DGR)@]³ Z kxF¯@CUÄFN@OKEP ( @CBED«q^kxXCH5kx@CHSUVR	U^W;@CB-D«U^R-FCDd@¯U^X¯TdXOHM@CHIT�kxg£qVUVgM@lkY`^DQÊEß
Z HS@CB�TlB8kxRE`VDGFpHSR�FCDdqVDdXwkxgµhmkxXlk L Dd@CDdXOF ' KE@phmkxXN@CHITGKEg5kxXCg ( @CB-D_-g L @CBEHITOÇ�RED]FNFykYREP Z HSPE@CB ¼ª½ @
Z kxF;W1UVKEREP«@CB8k6@pÊ ß HSRETGXCD�kYFND]P3gSHSRED�kxXCg ({Z HM@CB3@CBEDb-g L @CB-HSTlÇcR-DGFCF�kxREP Z kxF;g5k6XO`^DGg ( HIREPEDGh�DGR�º
PEDGR)@_UVW�@OBED±-g L Z HIP�@CB ¼N� � � � �J( FN@CDdXODGFCHSF_HIRÂ@CBEDÃTGXCHM@OHST�kYg$qVUVgM@lkY`^D Z kxF_REU^@_U ' FNDGXNqVD]P Z BEDGR
Ê Z kxF[P-DGTdXCD�kYFCDGP¨gSD6kxPEHIRE`3@CU3@OBED±TGUVRETGgSKEFCHIU^R¨@CBmkx@y@CBED ' HIW1KEXCT�kx@CHSUVRÄ@OU<DGgSDGTG@NXCUcTGUVR>q>DGTd@OHSU^R
HSF[W9UYX Z kxXCP¶UYX[FCKEh�DdXCTdXOHM@CHIT�kxg ¼ ��XCU L L D�kYFCK�XCD L D]R>@OFjUVW�TGK�XCXCDGR)@¿ºåq>U^gM@wkx`VDÃTwBmk6XwkxTd@ODdXCHSFN@OHSTGF_U^W
@CB-D{XODGTd@lkYRE`^K-g5k6X¯mg L ³�HM@ Z kxF±TGUVRETGgSK-PEDGPÓ@OBmk6@ ' DGgIU Z ÊEßy@CB-D®-g L�' DGBmkGqVD]F±kYFÃkxRÀUVB L HST
TGUVREPEKETd@OUYX ¼ þ�BEDGRá@CBED[-g L HSFJT]U^R)qVDGTd@OHSRE`-³�@CB-D[T]K�XNXCD]R>@pHSFJHIRETdXCD�kYFCDGP�k ' U�qVD[@OBmk6@ '>(<L DdXCD
TGUVREPEKETd@OHSU^R ¼ r�BED¯T]K�XNXODGR>@NºåqVUVgM@lkY`^D L D�kxFCK�XOD L DGR)@CF Z DGXCD±PEHMÉ®TGKEgM@yPEK-D·@CU3@CB-D¯h�XCDGFCDGR-TGD¯U^W
kxRvkxgS@CDdXORmk6@OHMqVD_TGK�XCXCDGR)@�hmkx@CBvk6XOU^KEREPá@CBEDy@NXlkYREFNqVDdXOFCD[D]PE`^DGF�U^Wµ@CBEDy-g L�¼ ��XOU L L D�kYFCK�XCHSR-`
hmkxXN@CHITGgSD±qVDGgIUcTGHM@CHIDGF]³µk«FCKEHM@wk ' gID L D�kxFCK�XOD±W9UYX[@CBED°k L hEgSHS@CKEPEDÃU^W�D]gSDGTd@CXCUcTGU^R)qVD]Td@CHSUVR´³æHM@ Z kYF

�@�



TGUVRETGgSKEP-DGPQ@OBmk6@b@CBED ' HIW1K�XOT�k6@OHSU^R Z kxF[k{FNK-h8DdXOTdXCHS@CHST�kYg�hEHS@CTwBEW9UYXNÇ ¼J½ @ Z kYFyk6XO`^KEDGPÄW1XCU L q>D¹º
gSUcTGHS@ («L D6kxFCK�XCD L DGR)@CF£@OBmk6@;@CBEDyXCD]PEKETGDGP<TGU^R)@NXOU^g h8k6Xlk L Dd@CDGX Z kxF�uªÒ ÙåÊ£ÖVÊEßNÛÚÏ�Ì � ¼f½ @ Z kYF
')( @OBEHSF·kYREP¨FCH L HIg5k6X_XCDGFCKEgS@CFy@CB8k6@_HM@ Z kxF[D]FN@lk ' gSHSFCBEDGPÂ@CBmkx@y@OBEDÃDGgSDGTG@NXCUcTGUVR>q>DGTd@CHIU^R¨qVU^XN@CDd¸
hmkx@N@CDdXORQU ' D ( DGP�k±FCH L h-gSD¯iyHSR-Á ' K�XC`Yº®/µkxR-PmkxKQDG\cKmkx@CHSUVR ¼�� � $@�

��XCU L kYR¨D¹¸�h�DdXOH L DGR)@lkYg�h8DdXOFCh8DGTd@OHMq>DV³�HM@yFCB-U^KEgSP ' D¯TGgSD�kxXj@OBmk6@[\cKmkxR)@CHS@lk6@OHMqVD L D�kYFCK�XCD¹º
L DGR)@CF;UVR<DGgSDGTd@CXCUcTGU^R)q>DGTd@CHIRE`±-g L F ')(®L D�kxREFªUVW´@NXwkxTGDdX�hmkxXN@CHITGgSDGF�HIFJknPEHSÉ{TGK-gM@�h�XCUcTGDGP-K�XCD ¼
þ�BED]R¨F L UYÇ>D±h8k6XN@OHSTGgIDGF]³�@ ( hEHIT�kxgSg ( W5XOU Lì' K�XOREHSRE`<HSRET]DGREFCDV³ Z DdXOD±K-FCDGP´³�@CB-D ( k6XCD°gSHMÇ>DGg ( @CU
k�}�D]Td@±@CB-D3DGgSD]Td@NXOHST�kxg;TGU^REP-KETd@CHSqcHS@ ( FCHSRETGDQkxXCU L k6@CHIT3TGU L h8UVKEREPEF±HSR	@CBED<F L UYÇ>D3h�XOU ' k ' g (
PEHIFNFCUVgMqVDjHIR{@OBEDp-g Lv¼�� � ?L��r�BEDbhmkxXN@CHITGgSDGF£B8kGqVDyk·FCHSÁGDp@CB8k6@£HIF£TGU L hmk6Xlk ' gSDp@CUn@CB-DJ-g L @OBEHSTlÇ)º
REDGFCF]³$kxREPÀFCU¨k6XCD«HSR)q^kYFCHMqVD®Xlkx@CBEDGX·@OBmkxRÀhmkxFCFCHMq>D ¼ ò�UYXCD®H L h8U^XN@wkxR)@Cg ( ³�KEFCHSRE`�hmk6XC@CHITGgSDGFn@CU
q�HSFCKmkYgSHSÁGDQ@CBEDvTGU^R)qVDGTG@CHMq>D<¬mU Z HIR¦UYXOPEDdX°@CUÓPEDd@ODdX L HIRED<@CBEDvU^REFCDd@{UVWjTGU^R)qVD]Td@CHSUVR ')( D ( D
HSFnk3FCU L D Z Bmkx@[FCK ' ý¿DGTd@CHSqVD°h�XOU)TGD]PEK�XCD ¼ r�UáPEDGPEK-TGD{kxR ( UVW�@OBEDÃh�XOU^h�DdXN@OHSDGF ' D ( U^R-PÂU^R-FNDG@
XCD]\)K-HMXCDGP L D�kxFCK�XOD L DGR)@CF�UVW�¬-U Z qVDGgIU)T]HM@CHIDGF Z BEHSTwB�kxXCD[@ODGPEHSUVKEF�@CU{h�DdXOW1U^X Lv¼

t K�XCXCDGR)@¿ºÅqVU^gS@lkx`VD3Pmk6@wkQT�kYR ' D«KEFCDGPÜ@CUÄFN@CKEP ( @CBED ' HSW9K�XCT�kx@CHIU^RÜ@OU�TGUVR)qVDGTd@OHSU^R�kxREPÀHIF
@CB-D¯h�XCDGW9DdXwk ' gIDn@CDGTwBEREHI\)K-D ¼Õ� U Z Ddq>DdX]³8@CB-D·XODGTd@lkYRE`^KEg1k6Xy`^D]U L Dd@CX ( ³8hEg5kY`^KED]P '>( @NXlkYREFNqVDdXOFCD
UYXbg5kx@CDdXwkxg ' U^KEREP-F]³EHSFpKEREFCK-HM@CDGPQ@OU{TGKEXNXCD]R>@NºåqVUVgM@lkY`^D L D�kxFCK�XOD L DGR)@CF ¼ r�BED·g1k6@CDdXwkxgµDGPE`VDGFpU^W
@CB-D{mg L TGUVR>@wkxHSR©k Z Dd@C@CHSR-`�g1k ( DdX±U^W�gSHI\)K-HSPÀTdX ( FN@lkYg�@OBmk6@°kxgSgIU Z F°kxR	kYgM@ODdXCRmkx@CHMq>D3TGK�XNXODGR)@
hmkx@CB ¼�� zY|%�mrJBEDjkYRERcKEg5kxX¾`^D]U L Dd@NX ( PEUcDGF¾REU^@¾BmkGq>Dpg5kx@CDdXlkYg ' UVKEREPEFªkxREP®FCUnHSF¾W1XCDGDpUVW gSD�k6ÇVkx`VD
TGK�XCXCDGR)@CF ¼£t K�XNXODGR)@¿ºåq>U^gM@wkx`^D L D�kYFCK�XCD L DGR)@CFpkxXCD_h�DdXCW9U^X L DGPQW9UYX�@OBED Z U^XNÇ<HSRQ@CBEHIF�@OBEDGFCHSF ¼

ñcHSRET]Dp@CBEDjF L D]Td@CHSTj?�-g L�Z kxF;W5XODGDGg ( FCKEFCh8D]REPEDGPák6@Jk6@ L UVFChEBEDdXOHSTjh�XCD]FNFCKEXCDV³cHS@ªHSFªgSHSÇVDGg (
@CB8k6@;@CBEDyD�}�DGTd@OF;PEKEDj@CU°kYHMX�P�XlkY`{k6XCDyFCHI`^REHMmT�kxR)@ Z BED]R3@CBEDj-g L HSF;TGUVR)qVDGTd@OHSRE` ¼N� 4 �ær�BEDyD¹¸cº
h�DdXCH L DGR>@OF$h�DdXOW1U^X L DGP°HIRÃ@CB-HSFf@CBEDGFCHIF¾kxXCDbk6@fXODGPEKETGD]P{k L±' HIDGR>@�h�XODGFCFCK�XCDbkxREP{FCU[T]HMXCTGK L q>DGR)@
@CB-DbT]U^REFCDG\cKEDGR-TGDGFªPEKEDb@CU°kxHSXªP�Xwkx`-³ Z BEHITlB Z DdXODbgIHMÇVD]g ( @CU±BmkGqVD ' DGDGRákxR3H L h8U^XN@lkYR>@;WùkxTd@OUYX
HSRvh�XCDdq�HSUVKEFJD¹¸�h�DdXCH L DGR>@OF ¼

�Y�±ö ãä��å æ:�2�q��çBèvé2å��\�����c�Õ����æIå��\���7��� ÷©ø=å �I�!ù

r�B-HSFfñ�DGTd@CHIU^R¯PEDGFCTGXCH ' DGF�@CBED£gSHSR-D�k6XfkxR-P Z D�k6Ç�g ( REU^R-gSHSRED6k6X�@OBEDGUYX ( @OBmk6@/BmkYF ' DGDGR¯PEDdq>DGgSUVh8DGP
@CUjDGgSKETGHIPmk6@OD¾@CBED£DGgSD]Td@NXCUcTGUVR)qVDGTd@OHSU^R¯h-BEDGREU L DGRmk�PEDGFCTGXCH ' DGP¯HSRÃñ�DGTd@CHIU^R � ¼ z ¼ r�BED£W9UcTGKEF�BEDdXOD
HSF¾@CU¯DGgSKET]HSPmk6@ODJ@CB-D L DGTwBmkxREHIF L @OBmk6@ªP�XCHSqVDGF£DGgSDGTd@CXCUcTGU^R)q>DGTd@CHIU^R<kxREP®@CUnFN@lkx@CDp@OBEDph�XOHSRETGHIhmkxg

� z



XCD]FNK-gM@CFáUVW_@CBED¨@CBEDGU^XCHSDGF ¼ rJBEDÄ@CB-DGUYXCDG@CHST�kYg L UcPED]gÆ³ Z BEHSTwB Z kYF3-XCFN@áDGgSK-TGHSPmkx@CDGP '>( @OBED
kxKE@CBEU^X]³)BmkYF ' DGDGR{XCDGh�UYXN@ODGP«HSR<Ì�DGW9F ¼Ó� z � ³czVz�� ¼ ?�FNK ' FCDG\cKEDGR)@£REU^R-gSHSRED6k6X;kxR8kxg ( FCHSF£B8kxF ' DGDGR
XCD]h8U^XN@CDGP«HSR<Ì�DGW ¼
� z � � ¼ ?�FCTwBED L kx@CHSTbU^W�@CBEDp`VDGU L DG@NX ( W9UYX¾@OBEDpD¹¸�h8DGXCH L D]R>@OF¾HSR{XODGTd@lkYRE`^KEg1k6X
-g L F�ÙÆÌ�DGW9F ¼Q� � � ³ � $@�9ÛªHSFJ`VHMq>DGRQHSR:��HS` ¼ � ¼ z ¼

r�BEDÄq>U^gM@wkx`^DÂHIFQkYhEhEgSHIDGP�@OU	@CBEDÄ-g L ')(�L kYHSR)@lkxHIREHSRE`	@CBED¨gIHSREDGFrúAÒ û�ðcÖYz©k6@áh8UYº
@CD]R>@OH5kxgIF{UVW ûnÊ£ÖYz¨XCD]FNh�DGTd@OHMqVD]g (>¼ r�B-HSF{DGgSD]Td@NXOU)P-Dá`VDGU L Dd@CX ( HSF°XODGW9DdXNXCD]P©@OUÜkxF°@OBED=m Z HSXCD;o
TGUVR�-`^KEXlk6@OHSU^RÄkxREPáXCD]FND L¯' gIDGF;@OBED_D¹¸�h8DdXOH L DGR)@lkYg `VDGU L Dd@CX ( P-DGFCTdXCH ' DGPáHIRÄñcDGTG@CHSUVR � ¼ z ¼ ?jR
kxgS@CDdXORmk6@OHMqVDQDGgSD]Td@NXCUcPEDá`^DGU L Dd@NX ( HSFÃ@CBED=m h-g5k6@OD;o/TGUVR�-`^KEXlk6@OHSU^Rµ³ Z B-HSTwB	XODG\cKEHMXCD]FÃ@CBmk6@Ã@OBED
-g L!' DvFCKEhEh�UYXN@ODGP�kYgSU^RE`ÜHM@OF{D]PE`^DGF ')( @ Z UÓg1k6XO`^DQ¬�k6@®FCBEDGDG@CF{UVW L DG@lkxg�¡¥õÈy2õ ')( hEg1k6@CD]F
HSR-F¿@OD�kxPÄU^W Z HSXCDGF ¼ ? FCTwBED L kx@CHSTnHIFbh�XCU�q�HSP-DGP�HSR���HI` ¼ � ¼�� k ¼ r�B-D±kxRERcKEg5kxXj`^DGU L Dd@NX (áZ BEHSTwB
HSF_PEDGFCTdXOH ' DGP ')( @CBEDÃXlkxP-HSKEF[Xwk6@CHIU�Ñ�Ò�ÔdÕùÖxÔ]Ø Z BEDdXCD°ÔGÕÚÙ×Ô]ØwÛbHSF[@OBEDÃHSR-REDdX�ÙùU^K�@ODdXwÛbD]gSDGTd@NXOUcPED
XlkYPEHSKEF�kxh-h�XCU)kxTwBEDGF¾@OBED�m h-g5k6@OD;o)`^DGU L Dd@NX ( kxF�Ñ�Ô � ¼$½ R«@CB-DJ@OBEDGUYX ( ³�kxgSg L kx@CDdXOH5kxg kYREP®¬mU Z
h�XOU^h�DdXN@CHIDGF Z DdXCD¯kxFCFCK L D]Pá@CU ' D_TGUVREFN@lkYR>@pU�q>DdXp@CBED[@OBEHSTlÇ�REDGFCFpU^W�@CBED_-g L ³#ï ¼ r�BED_-g L HIF
@NXOD�k6@ODGP�kxFjk±@ Z UxºÅPEH L DGREFCHSUVRmkxg´FCBED]Dd@JFCHSRETGD�ï�Ö@ð Ò � ¼

r�Bmkx@_kxR¨DGgSDGTG@NXCHIT�kxgSg ( P�XCHSqVDGR¨HSREFN@wk ' HSgIHM@ ( XCD]FCKEgM@CFyHIR�@OBEHSFyTGUVR�-`VK�Xlkx@CHSUVRÄT6kxR ' D¯K-REPEDdX¿º
FN@CUcUcP ')( T]U^REFCHSP-DdXCHSR-`Ä@CBEDáPEHSFN@NXOH ' K�@OHSU^R�U^WpTwBmk6XO`^DGFÃUVR	@CBED3-g L o F±W1XCD]D<FCK�XCWùkxTGD]F ¼ þ�BEDGR
@CB-D_h�UY@ODGR)@CH5kYgSF×ûnÊ£Ö^z{kxXCD¯kxh-hEgSHSDGPµ³mkÃTGKEXNXCD]R>@J¬mU Z FpHIRá@OBED[-g Lv¼ ?jFCFCK L HSR-`°@CBmkx@J@CBED_-g L
' DGBmkGqVDGFªU^B L HIT�kxgSg ( ³>@OBEDbh8U^@CDGR)@CH1kxg8PED]TdXCD�kYFCDGF£gIHSRED�kxXCg ( W1XCU L Ê£ÖYz·@CUIÌ[Ê£ÖYz ¼�t U^REFCDG\cKEDGR)@Og ( ³
@CB-D±DGgSDGTG@NXCHIT¯mDGgSPÝ¡N§E÷±¡¥{+yp@OBED¯-g L HSF[TGU^REFN@wkxR)@·kxREPÂBmkxF[REU<TGU L h�U^REDGR)@yh�DdXCh�DGREPEHITGKEg5kxXj@CU
@CB-Dy-g L o FJW5XODGD_FNKEXCWùkxTGDGF ¼�� U Z DdqVDGX]³EHM@JHSFJU ' qcHIU^KEF�@OBmk6@n¦6ø�õ×÷¹¡¥{.yª@OBEDy-g L ³�@OBED_DGgSDGTd@CXCHST[-DGgIP
HSF¾REUY@¾hEK�XODGg ( BEU^XCHSÁGUVR)@lkxg ¼ ?jF£kyXCDGFCKEgM@�³V@CBEDdXODJHSFªk6@�@CBED�-g L o F¾W5XODGDJFCK�XCWùkxT]DGF£kyP-HSFCTGU^R)@CHIRcKEHM@ (
HSRÄ@CB-Dnq>DdXN@OHST�kxg/T]U L h�U^REDGR)@jUVW$@CB-D¯DGgIDGTd@NXOHST¯mDGgSP ¼y½ @[HSFj@OBEHSFyPEHIFNT]U^R)@CHSRcKEHS@ ( HIRÄ@CBED±DGgSD]Td@NXOHST
-DGgIP{@CBmkx@£FCKEhEh�UYXN@OFªk_TlB8k6XC`VDpPEDGR-FNHS@ (Yü kx@¾@CBEDpW1XCDGDbFCK�XCWùkxTGD ¼�� z%$@� ñ�DGDt��HS` ¼ � ¼��Y' W9U^Xªk_h-HSTd@CUYº
XCH1kxg D¹¸�hEg5kYRmk6@OHSU^R ¼ rJBEDyDGgSDGTd@CXCHST�kYg W1U^XCTGDGFª@OBmk6@JkxXCHSFCD[PEKEDb@CU±@CBEDyHIR>@ODdXlkYTd@CHSUVR<U^W´@CBEHIF;FCK�XOW×kYTGD
TwBmk6XO`^D«PEDGREFCHS@ (ÂZ HM@CBÜ@CB-D®DGgIDGTd@NXOHST®-DGgIPÜHSRÜ@CB-D{-g L o FnhEg1kxRED«P�XOHMqVD®@CB-D®DGgSDGTG@NXCUcTGUVR>q>DGTd@OHMqVD
HSR-F¿@wk ' HIgSHM@ (>¼

½ R©FCKEFCh�DGREP-DGP	mg L F]³fUVRED<-REPEFÃ@OBmk6@°@CBEDáDGgSDGTd@CXCHIT�kxg ' U^K-REPmk6X ( TGUVREPEHM@OHSU^REF{DGREW9UYXOTGDvk
h�UY@CD]R>@OH5kxgIg ( KEREFN@lk ' gSDQFCKEXCWùkxTGDQTwBmkxXC`VDQPEDGREFCHS@ ( TGU^R�m`^K�Xlkx@CHIU^R¦UVR�@CB-D<-g LèZ HM@OB¦h�U^FCHM@OHMqVD
TwBmk6XO`^D¯TGgSUVFNDn@CU®@CBED¯h8UVFCHM@CHSqVDnD]gSDGTd@CXCUcPED±kxR-P�REDG`>kx@CHMq>DnTwBmkxXC`^D¯TGgSUVFCD·@OU{@CBED¯REDG`)k6@CHSqVD¯DGgSDGT¹º
@NXOUcPED ¼ ñcHSRET]Dj@OBED[FCK�XCWùkxT]D[TwBmk6XC`VDyP-DGREFCHM@ ( PEDGh8D]REPEF;U^R<@CBED_DGgSDGTd@CXCHSTy-DGgIPáHSR<@CBED[W1XCD]DyFChmkYTGD
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��HS`^K�XOD � ¼�� 1 t BmkxXC`^D_`VDGREDdXlkx@CHSUVR�kx@�@CB-D[W1XCD]D[FCK�XOW×kYTGD ¼�½ RÓÙåkVÛªHSFJFCBEU Z RÄk±FCTlB-D L k6@OHST_U^Wµ@OBED
-g L HSRÜ@OBEDcm hEg1k6@OD;o�`^DGU L Dd@NX (>¼Ä½ R�Ù ' Û_HSF°kvFCTwBED L kx@CHST3HSgSgIKEFN@NXwk6@CHIU^R�U^W�@CBED«D]gSDGTd@CXCHST«-D]gSPEF
HSR¨@OBEDÃF L kxgSg ' U]¸¨HSRÂhmkxXN@{ÙÆk>Û ¼ \�HSFy@OBEDÃFNKEXCWùkxTGDÃTwBmk6XO`^D°PEDGREFCHM@ ( @CBmkx@yXODGFCKEgM@OF[PEKED±@CU3@OBED
PEHIFNT]U^R)@CHSRcKEHS@ ( HSRá@CBED·REUYX L kxgæT]U L h�U^REDGR)@JU^W�@CBED·DGgSDGTd@CXCHST_-DGgSP�kx@J@CBED_W1XCDGD_FCK�XOWùkxTGD ¼

� $



FCK�XNXOU^KER-PEHSRE`v@OBED®-g L ³�HM@ L K-FN@¯PEDGh8D]REPÜU^RÜ@CBED«h�XODGTGHSFCD«DGgSD]Td@NXCHIT�kxg ' UVKEREPmkxX ( TGUVREPEHM@OHSU^R-F
@CB8k6@nk6XOD°hEXCDGFCTdXCH ' D]P ')( @OBEDÃ`VDGU L Dd@CX (>¼ þ�Bmkx@_HSF_H L h8U^XN@lkYR)@[@CU<XOD�kxgSHIÁGD°HIF[@CBmk6@_@OBED°DGgSDGT¹º
@NXOHSTj-DGgIPákYR (cZ BEDdXCDyHSF;P-Dd@CDdX L HSREDGP ')( TwBmkxXC`^DyPED]REFCHM@CHIDGF;DdqVDdX (cZ BEDdXODK¡¥õÈy¾õf@CBEDjXODGg5kx@CHSUVREFCBEHSh
PEDd@ODdX L HIREHSRE`	@CBEDÂTlB8k6XC`VDÂPEDGREFCHM@ ( HSFáHSREBEDGXCDGR)@Cg ( REUVREgSUcT�kYg ¼ ?bFvkÜXCDGFCKEgM@�³p@CBEDÂDGgSDGTG@NXCHIT�kxg
' U^KEREP8k6X ( T]U^REPEHS@CHSUVREFÃB8kGqVD«@OU ' D<FCh8DGT]HM-DGP	Ddq>DdX (cZ B-DdXCD<UVRÀ@CB-D ' UVKEREPmkxX ( @OU¨h�XCUVh8DGXCg (
FCh�DGTGHSW ( @CBED_FCK�XOW×kYTGD_TwBmk6XO`^D·PEDGR-FNHS@ (>¼

r�BED_@OBEDGUYXODd@CHIT�kxg L UcPEDGgæXODG\cKEHMXODGPQ@OBmk6@p@CBED·¬-U Z�Z kxFp@ Z UxºÅP-H L DGREFCHIU^RmkYgÆ³-@CBmkx@p@CBED·¬-KEHSP
Z kxF;HIFNU^@NXOU^hEHST[HSR3@ Z UÃPEH L DGR-FCHSU^REF]³�HSRETGU L h�XCDGFCFCH ' gSD_kxREP Z kxFJk Z D�k6Ç«DGgSDGTG@NXCHIT�kxg�TGUVREPEKETG@CUYX ¼
½ @¾kxFCFCK L DGP±@CB8k6@$@OBEDª¬-KEHIPÃT�kYR ' D;PEDGFCTdXOH ' DGP '>( @CB-D\>jkGq�HSDdX¿º¿ñc@CUYÇ>DGFfDG\cKmkx@CHSUVRÃFCK ' ýÚD]Td@CDGPÃ@CU
kxR<DGgSD]Td@NXCHIT�kxg ' U)P ( W9UYXOTGD ¼ ? TwBmk6XO`^DyTGUVR>@OHSRcKEHM@ ( DG\)K8k6@CHIU^R3@OBmk6@JkYgSgSU Z F;W9UYXª@OBEDjT]U^REPEK-Td@CHSUVR
kxR-P°TGU^R)qVDGTG@CHSUVR°U^W8DGgSD]Td@NXOHST�kxgETwBmk6XO`^DGF�FNK-hEhEgSD L DGR)@CDGP±@OBED\>jkGq�HSDdXNº¿ñ)@CU^ÇVDGF�DG\cKmkx@CHSUVR®kxREPÃ@OBED
HSR-TGU L h�XODGFCFCH ' gIHM@ ( XCDG\cKEHSXCD L DGR)@ ¼ ��HIRmkxgIg ( ³�@OBEDQKEFCKmkxg�DGgIDGTd@NXOU^FN@lkx@CHSTQXODGg5kx@CHSUVR ' Dd@ Z DGDGR©@OBED
TwBmk6XO`^DpPEDGREFCHM@ ( kYREP{D]gSDGTd@CXCHSTJ-DGgIPEF�TGU L hEgSDd@ODGP°@CB-DJF ( FN@CD L U^W�D]\)K8k6@CHIU^REF¾HSR{@CB-D�@OBEDGUYXODd@CHIT�kxg
L UcPEDGg ¼ r�B-D{H L hEgID L DGR)@lk6@OHSUVR¶U^W£@CB-HSF_mRmkxg$XODGg5kx@CHSUVRÓHIF·FCU L D Z Bmkx@_FCK ' @CgSD ¼ þ�BEDGXCD�kxF_@OBED
>jkGq�HSDdX¿ºNñ)@CU^ÇVDGFbDG\cKmk6@OHSU^Rµ³E@CBEDnHSRETGU L h�XCD]FCFNH ' HSgIHM@ ( XODG\cKEHMXOD L DGR)@jkxREPv@CBEDnTwBmk6XO`^D·T]U^R)@CHSRcKEHS@ (
DG\cKmkx@CHSUVRnPED]FNTGXCH ' D�@CBED�¬-K-HSP·qVD]gSUcTGHM@ ( ³6@CB-D¾TlB8k6XC`VD¾PED]REFCHM@ ( kxR-P·@CBED¾DGgIDGTd@NXOHST�mDGgSPnHSR·@OBED�@ Z Uxº
PEH L DGREFCHSUVRmkxg�-g L h-g5kxRED>³�@CBED<òÄk6¸ Z DGgSg¾XCD]g5k6@OHSU^R	TGU^KEh-gSDGFn@OBED®@CB�XCD]D¹ºÅPEH L DGREFCHSU^R8kxg¾DGgSD]Td@NXOHST
-DGgIP`y¤ý^õ¿y¸�¹¡»¦L�£@CU°@CB-D[-g L @CU°@CBED·FCK�XCWùkxTGD·TlB8k6XC`VD_PEDGR-FNHS@ ( kx@�@CB-D[-g L o F�W1XCD]D_FCK�XCWùkxT]DGF ¼

r�BED[@CB-DGUYXODd@CHST6kxg L UcPED]g Z kxFpDGgSD]Td@NXCUVB ( PEXCUcP ( Rmk L HIT_HSRQTlB8k6XlkYTd@CDdXpHSRá@OBmk6@JHS@�@NXOD�k6@OF�@OBED
gSH L HM@fU^W�kbh�UcUYXOg ( TGUVREPEKETG@CHSRE`y¬-KEHIPÃFNUy@CB8k6@fDGgSDGTd@CXCHST;-DGgSP-Ffk6XOD;h�XOU L HSR-DGR)@�kxREPÃDGgSD]Td@NXOHST;TGKEX¿º
XCD]R>@OFjkxXCD Z D�kxÇ ¼;½ Rv@CBEHSFbgSH L HM@p@OBED L kY`^REDG@CHST·-DGgSPEFykxREP�W1U^XCTGDGFp@OBmk6@ykxXCHSFCDnW1XCU L @CB-D L k6XOD
REDG`VgSHS`VH ' gID ¼ r�BEDnU^hEh�U^FCHS@CD·gIH L HM@p@CBmkx@pHIFbU^W1@CDGRvD¹¸�hEgSU^XCDGP�HSFJ@OBmk6@bU^Wfk°FN@NXOU^RE`Vg ( T]U^REPEK-Td@CHSR-`
¬-KEHIPnFCKETwBn@CBmkx@�DGgIDGTd@NXOHST¾-D]gSPEF/kxXCD£REDG`^gIHS`^H ' gSD ' KE@�D]gSDGTd@NXOHST£TGK�XNXODGR)@CF$kxREP¯TGUVREFCDG\cKEDGR)@Cg (·L kx`xº
REDd@OHSTnD�}�DGTG@CFykxXCDnPEU L HSRmkxR)@ ¼ r�BEHIFbHSFb@CBED L kY`^REDd@OU^B ( P�XCUcP ( Rmk L HST·gSH L HM@ ¼N� z@*E³8z 4 ��?jR-UY@CBEDGX
kxh-h�XCU]¸�H L kx@CHSUVR°HIF/@OBEDpkxFCFCK L h�@OHSUVR±@OBmk6@fD]gSDGTd@CXCHST�kYg�h�U^g1k6XOHSÁ�k6@OHSU^R{D�}�DGTd@OF Z DdXCD�HSR-FNHI`^REHS-T�kxR)@ ¼
r�B-D_-g L HIFjkxgSFCU<kxFCFCK L DGPQ@CU ' D_W1XCD]DGg ( FCKEFCh�DGREPEDGPvHSRÄkÃq^kYTGKEK Lv¼ >pUY@CD_@OBmk6@bREU^R-D_UVW�@OBED
kxR-HSFCUY@CXCU^h-HST°hEXCU^h�DdXN@OHSDGF[UVW¾gIHS\cKEHSP¶TdX ( FN@lkYgSFnkxXCD°HSRET]gSKEPEDGPÂHIR¨@CB-D L UcPEDGg ¼¯½ R¶W×kYTd@]³ @OBEDÃFCKEX¿º
WùkxTGD�P�XCHMq>DGRÃD]gSDGTd@CXCUcTGU^R)qVD]Td@CHSUVR L DGTwBmkxR-HSF L HSF$qVDdX ( `^DGR-DdXlkxg-kYREP Z U^K-gSP°UcTGTGK�X$HSR®kYR ( W1XODGDGg (
FCKEFCh�DGREPEDGPá¬-KEHIPá-g L FCK ' ý¿DGTd@ODGPá@CU°@CB-D·kYhEh�XCUVh�XCH1k6@CD·DGgIDGTd@NXOHST�kYg ' UVKEREPmkxX ( TGUVREPEHS@CHSUVREF ¼

þ�BEDGR¯FCK-HM@lk ' g ( REU^R�ºÅP-H L DGREFCHIU^RmkYgSHSÁGD]P´³6@ Z UyREUVR�ºÅPEH L DGREFCHSUVRmkxgchmkxXlk L Dd@CDdXOF�PEDGFCTdXOH ' D¾@OBED
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-g Lv¼ ?�P-H L DGREFCHIU^REgIDGFCFJTGU^R)@NXOU^g´hmkxXlk L Dd@CDdXJÍ²kxREPÄk±hmkxXlk L Dd@CDdX�Ý kxXCD_`VHMqVD]R ')(

ÍÞÒ uNÏp Ê·ÏþÓÿ ï Ï ÝêÒ u p ÿ�"þ ï7ð ã Ù � ¼i� Û

Z B-DdXCD þ ³ ÿ kxREP � k6XODv@OBED ' KEgMÇ¦DGgIDGTd@NXOHST�kYgbTGU^R-PEKETd@OHMq�HM@ ( ³;q�HSFCTGU^FCHS@ ( kxR-P L kYFCF«PEDGREFCHS@ (
XCD]FNh�DGTd@OHMqVD]g (>¼ u p HIF_@CBED®PEHSDGgIDGTd@NXOHST®TGU^REFN@wkxR)@nU^WªW1XCDGD®FChmkYTGD Z BEHIgSDqï«kYREP`ð-³�kYF L DGR)@CHIU^REDGP
D�kxXCgSHIDdX]³8k6XCD_@CBED[mg L @CBEHSTlÇ�REDGFCFjkxREP Z HIP�@CB ¼ ?jgIg´gSDGRE`^@CBEFbkxXCD·REU^R�ºÅPEH L DGR-FCHSU^RmkYgSHIÁGDGP '>( @OBED
-g L�Z HSPE@CBôð ¼ rJBEDnXODGFCKEgM@OFyU^W£k®gSHSR-D�k6X[FN@lk ' HSgSHM@ ( kxRmkYg ( FCHSF·k ' U^K�@j@OBED¯\cKEHIDGFCTGDGR)@_kYREPÄTGUVR�º
PEKETG@CHSRE`jFN@wk6@CD;gSD�kxP-HSRE`b@CU[kYR¯DGgIDGTd@NXOUcTGU^R)qVDGTG@CHSRE`yFN@lkx@CD Z DdXCDªW9U^K-REPn@CU ' D£HSREP-DGh8DGR-PEDGR)@�U^WEÝ ¼
r�B-DnFN@lk ' HSgSHM@ ( kYRmkxg ( FCHSFb@ODGFN@CF Z BEDGR¨k L U)P-D[@OBmk6@jPEDGFCTGXCH ' DGFyk°h�DdXN@CKEX ' kx@CHSUVR�h�XOU^h�UYXN@OHSUVRmkxg
@CU«Ð Õ�� Ë ' D]TGU L DGF L kxXC`^HIRmkxgIg ( FN@wk ' gID ¼ �EUVgSgSU Z HSRE`{FN@wkxREPmkxXCPvh�XOU)T]DGPEK�XODGF]³�HS@ Z kxFpW9U^KEREPá@CB8k6@
W9UYXÃ@OBED=m Z HMXOD;o$T�kxFCDV³�@CB-D<TGUVREPEKETG@CHSRE`ÂFN@wk6@CD ' DGTGU L D]F L k6XO`^HIRmkxgSg ( KEREFN@lk ' gSDvkx@«kÄTdXOHM@CHIT�kxg
qVkxgSKED«Í�� ß Ò 3 4 � 3;3ÄkYREP Z HS@CB¦k�REUVR�ºÅPEH L D]REFCHSU^R8kxg£TdXOHM@CHIT�kxg Z kGq>DGRcK L±' DdX���� ß Ò $f� 3L$@$¨HIR
KEREHS@CFpUVW�ð"ò Þ ¼ �EUYXJ@OBEDÙm hEg5kx@CD;o-T�kxFCDV³mgSHMÇ>D Z HIFND>³-HM@ Z kxFpP-Dd@CDdX L HSREDGPá@CB8k6@ L k6XC`VHSRmkYg´FN@wk ' HSgIHM@ (
UcTGTGK�XCXCDGPQkx@;Í	� ß Ò0? � ��-@${kxR-P
��� ß ÒÍ$W� z^z ��¼£t gSD�kxXCg ( ³�@OBEDyh�XCD]TGHSFCDyD]gSDGTd@CXCHST�kYg ' U^KER-Pmk6X ( TGUVR�º
PEHS@CHSUVREFªBmkGq>DyknFNHI`^REHS-T�kxR)@ªD�}�D]Td@ªU^R«@OBEDbTdXOHM@CHIT�kxg8q^kYgSKEDGFªU^WæÍ�kYREP�� ¼�Ë�( @CB-DbPEDd-R-HM@CHIU^R3U^W
Í�`VHMq>DGRÄHIR ä \cR ¼ � ¼i� ³8@CB-DYm Z HMXOD;o8T�kxFCD±gSUVFCDGFyFN@lk ' HSgSHS@ ( kx@ygSU Z DdXyqVU^gS@lkx`VDGFj@CB8kxRÄ@CBEDYm hEg5kx@CD;o
T�kYFND>³-kxgIg´DGgSFCD ' DGHIRE`°DG\cKmkYg ¼

ñcDdqVDGXlkxgªTGU L hmk6XOHSFCU^REF ' Dd@ Z DGDGRÀ@OBED3D¹¸�h�DdXCH L DGR)@°kxREP	@CB-DGUYX (ÜZ DdXCD L kxPED ¼ ñcHSRETGD«@OBED
TGUVREPEKETd@OHMq�HM@ ( þ kYREPÂ@CB-D±q�HIFCTGU^FCHM@ ( ÿ k6XCD{h�U)U^XCg ( ÇcR-U Z R � � � ³ � $%�Å³´gSHS@N@CgID{D L hEBmkYFCHSF_T�kxR ' D
hEg1kxTGDGP«U^R3FCU L Db\cKmkxR)@CHS@lk6@OHMq>DbT]U L hmkxXCHSFCUVREF ¼!� U Z DdqVDdX�³)U^@CBEDdXªh�XCD]PEHSTd@OHSU^REF�kxREP®@NXODGREPEF£T�kYR
' D±TGU L h8k6XCD]P ¼ rJBED Z kGqVDGgIDGRE`Y@OB�ÂU^W�@CBEDÃU^R-D¹ºÅPEH L D]REFCHSU^R8kxg�qVU^XN@OD¹¸Ähmkx@N@CDGXCRÂT]UYXNXODGFCh8UVREPEF
@CUÄkQREU^R�º�PEH L DGR-FNHIU^RmkYg Z kGqVD]R)K L¯' DdX��	Ò zL²ZðcÖ� ¼3ä ¸�h8DdXOH L DGR)@lkYg L D�kxFCK�XOD L DGR)@CF·U^Wª@CBEHIF
\cKmkxR)@OHM@ ( kx@bU^R-FNDG@p`VHMqVD���� Ë � °ß ÒÉ$W��?%$ û�|f� z@* ¼ rJBEHSFbHSFbHSR�`^UcUcPÄkY`YXCD]D L DGR)@ Z HS@CBv@CB-D[qVkxgIKED
U^W���ßpÒh$f�«3�$<W9UYXnm Z HMXCD.o�DGgIDGTd@NXOU)P-DGF ¼ ��XCU L @CBEDÃD¹¸�h�XCD]FNFCHIU^R¶W1U^Xy@CBEDÃTGUVR>@CXCU^g$hmkxXlk L DG@CDdXyÍ
HSR ä \cR ¼ � ¼�� ³EHM@pHSFJDdq�HIPEDGR)@�@CB8k6@J@CBED_TGXCHM@OHST�kxgæq>U^gS@lkx`VD±ÊEß£HSFp`^HMq>DGR ')(

ÊEßfÒ ï
u p
� þÓÿ Íáß#� Ù � ¼ $)Û

>pUY@ODQ@CB8k6@áÊEß±HSF«HSR-PEDGh8D]REPEDGR)@®U^Wj@CBEDv-g L!Z HSP�@OB ð©kxREP¦qVk6XCHIDGF«gSHSRED6k6XCg (©Z HM@CB�@CB-DQ-g L
@CB-HSTlÇcR-DGFCF ï ¼fË UY@OB®@NXODGREPEF Z DdXCDjU ' FCDdXCqVDGP«D¹¸�h�DdXCH L D]R>@wkxgSg (>¼ Ê ß Z kYF;kYTGTGK�Xwk6@CD]g ( gIHSRED�kxX Z HM@OB
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ïyW9U^Xª-g L F Z HM@OB3@CBEHITOÇ�RED]FCFND]F�gSDGFCFª@OBmkxRQk ' UVK�@pz@*nF L DGTG@CHSTyg1k ( DdXCF ¼N� � $;�Z�EUYX;@CBEHITOÇ>DdX;-g L FpÊEß
HSR-TdXCD�kYFND]P Z HM@OB�ï«FCK ' gIHSRED�kxXCg ()¼ r�BEHIFnHSF°kQTGgSD�kxX¯HSREPEHIT�k6@CHIU^RÜ@CB8k6@n@CB�XODGD¹ºÅPEH L DGREFCHSUVRmkxg�¬mU Z
D�}�DGTG@CF]³;HIR�h8k6XN@OHSTGKEg1k6X«@OBED�XCDGg5kx@CHMq>D L UY@OHSUVR�UVW[F L DGTd@CHIT�g5k ( DGXCF]³JHSF L U^XCD�h�XOU^REUVKERETGDGP�HIR
@CB-HSTlÇVDdX;-g L F ¼ rJBEHSF�HSF;@CU ' DyD¹¸�h8DGTG@CDGP<FNHIRETGDy@CBEDyDGgIDGTd@NXOHST�kYg W9UYXCT]HSRE`ÃHSFpk6@;@OBEDyW1XCD]DyFCK�XCWùkxTGD]F
U^W�@OBED±-g Lv¼ ?j`^XCDGD L DGR>@ ' Dd@ Z DGDGR¨@CBED°h�XCUVh8U^XN@CHIU^RmkYgSHM@ ( T]U^REFN@lkYR)@ ' Dd@ Z DGDGRÜÊEßjkYREPVï Z kYF
REU^@JKER�XOD�kxFCUVRmk ' gIDV³�`VHMqVD]RQ@CBmk6@J@CBED L k6@ODdXCH5kYgæhmkxXlk L Dd@CDdXOF Z DdXCD·h8UcUYXOg ( Ç�REU Z R ¼

ä ¸�h�DdXCH L D]R>@wkxgSg ( ÊEß Z kxF¯HIREPEDGh�DGREPED]R>@nUVW\ð�W9UYX¯XCDGg1k6@CHSqVDGg ( m ' XCU>kYP�o´-g L F±kxR-PÜFCBEU Z DGP
k Z D�k6Ç�P-DGh8DGR-PEDGRETGD¶kxFá@CBEDÂ-g L ' DGT�k L D¨RmkxXNXCU Z DGX]³ � � � � Z BEHIgSD ä \)R ¼ � ¼ $�H L hEgSHSD]F3@CB8k6@
ÊEß_HIF±HIREPEDGh�DGREPED]R>@±U^WÕð ¼ r�BEHIF±P-HSFlkx`^XCDGD L D]R>@ L k (Ü' D3D¹¸�hEg5kYHSREDGP ')( @OB�XCDGD¹º�PEH L DGREFCHIU^RmkYg
DGgSD]Td@NXCUcPED«D�}�DGTd@OF Z BEHSTwB	k6XOD«D¹¸�h8DGTd@ODGPÓ@CU ' D®H L h�UYXC@lkxR)@ Z BEDGRÜ@CBED{mg L HSFYm RmkxXNXOU Z o ¼v½ R
PEH L DGREFCHSUVREgSDGFCF«@CDGX L F]³�@CBEDÄD]gSDGTd@CXCUcPEDÄFNHIÁGD¨FCT�kxgSD]F Z HM@CB0ð"ò Þ ¼ �EUYXQkÓPEDG@lkxHIgSDGP�RcK L DdXOHST�kYg
TGU L hmk6XOHSFCU^R ' Dd@ Z DGDGR®@CBEDp@OBEDGUYX ( kxR-P{@OBEDbD¹¸�h8DdXOH L DGR)@CF£FCDGDyÌ�DGW9F ¼Ó� � � �Å³ � � $@�å³ � � 3�� kYREP � zVzL� ¼
?;@�h�XODGFCDGR)@]³�Dd¸�h�DdXOH L DGR)@lkYg�P8k6@lkÃkxXCDyR-UY@pkGq^kYHSg5k ' gSD[W9U^X�TGU L hmk6XCHIFCU^R<@CU±@CBED[h�XODGPEHSTd@OHSU^R-F;W9UYX
@CB-Dnm hEg1k6@CD.oEDGgSDGTd@CXCUcPED_`^DGU L Dd@NX (>¼

þ�HM@OBÓ@CBED®gSHIRED�k6X¯FN@wk ' HIgSHM@ ( kYRmkxg ( FCHSFÃkxT]TGU L hEgIHSFCBEDGPµ³�FCK ' FCDG\cKEDGR)@·@CBEDGU^XCDd@OHST�kYg Z UYXNÇÓW1UYº
TGKEFCFCDGP©UVR¦k Z D�kxÇ�g ( REU^REgIHSRED�kxX®kxRmkYg ( FCHSFÃR-D�k6X±@OBED<U^REFCDG@ÃU^WpDGgSDGTG@NXCUcTGUVR>q>DGTd@OHSU^R ¼N� z � �;rJBED
F ( FN@CD L U^WyD]\)K8k6@CHIU^REF®UVWb@OBEDQ@CBEDGU^XCDd@OHST�kxg L UcPEDGg�HIR>@CXCUcPEKET]DGP�HSR�Ì�DGW ¼t� z � � Z DdXODvF ( FN@OD L º
k6@OHST�kYgSg ( h8DdXC@CK�X ' DGPÓRED�kxX_@CBED®TdXCHM@OHST�kYgfh8k6Xlk L Dd@CDdXOF«Ù���ßwãNÍ<ß¿Û ¼ rJBED°hEXCUcTGDGPEK�XOD°K-FND]P Z kxF±k
FN@lkYREPmk6XOP L KEgM@OHShEgID¹ºÅFCT�kxgIDGF£h8DGXN@CK�X ' k6@OHSU^R®@OBEDGUYX ( @CBmkx@;kxgSgIU Z F�k_TGUVR)qVDGREHIDGR)@£FNh-gSHM@C@CHSRE`±U^W�@OBED
WùkxFN@±kYREPÓFCgSU Z FCT�kxgIDGF ¼ ?ïFCgSU Z g ( ºåqVk6X ( HSR-`E³�XCD�kYg¾k L hEgSHS@CKEPEDYÇ±ÙºÏµãÑÐCÛ Z kxFnKEFCDGP¶@CUvPEDGFCTGXCH ' D
@CB-D«D]R>q>DGgSUVh8D3UVW;@CB-D3DGgSDGTd@CXCUcTGU^R)q>DGTd@CHIU^R	h8k6@N@ODdXCR ¼¨½ @ Z kYF±W9U^K-REPÜ@OBmk6@±@CBEDák L hEgSHS@CKEPEDák6@
@CB-DÃgSU Z DGFN@·UYXOPEDdX_R-U^REgSHIRED�kxXCHM@ ( U ' D ( DGPÂ@CBED«iyHSREÁ ' KEXC`xºÚ/µkxREPmkYK ä \cR ¼ � ¼ � ¼ þ�BEDdXOD�kxF×Ê p HIF
HSR-PEDGh8D]REPEDGR)@�U^WµÝ3³ Å p HSFJREU^@ ¼ r�BED Z D�k6Ç�g ( REU^REgIHSRED�kxX�@CBEDGU^X («Z kYFJPEDdq>DGgSUVh8DGPáW9U^X;Ý�Ò�� ¼
AjW$H L h8U^XN@lkYRETGD±kxXCD·@OBED¯T�kxgST]KEg5kx@CDGP�q^kYgSKEDGFjW1U^Xb@CBEDYm Z HMXCD.omT�kxFCD¯U^W�Ê p ÒA|T� z@-%$-³ Å p Ò�|T� � * �
kxR-P«ç p Ò � � 3�$ 4�¼ �EUYX;TGU L hmk6XOHSFCU^R´³+Ê p Ò�|f� z%?+3c³ Å p Ò�|T� � 3Yz±kxREP«ç p Ò�zE�i-%$)z·W9UYXª@CB-D�m hEg5kx@CD;o
`^D]U L Dd@CX (>¼ ñcHIRETGD¯ç p é�|�³�@OBEDÃhEHM@OTlB-W1U^XNÇ ' HIW1K�XOT�k6@OHSU^RÂ@CU<DGgIDGTd@NXOUcTGU^R)qVDGTG@CHSUVRÂHSF[W9UYX Z k6XCP¶UYX
FCKEh�DdXCTdXOHM@CHIT�kxg ¼ Ì�DGT�kYgSg @OBmk6@pHSRÄñ�DGTd@CHSUVR � ¼ zÃHS@ Z kYFJD L hEBmkYFCHSÁGDGP<@OBmk6@pW1XCU L TGK�XNXODGR)@¿ºåqVUVgM@lkY`^D
U ' FCDdXNqVk6@CHIU^REFn@OBED«U^REFCDd@¯UVW�DGgSDGTd@CXCUcTGU^R)q>DGTd@CHIU^RÀHSRÀW1XCDGDGg ( FCKEFCh�DGREPEDGPÜ¬-KEHSPÜ-g L F¯HSF¯FCKEh�DdX¿º
TdXOHM@CHST6kxg ¼ r�B-HSFJHSFpHSRÄkx`YXODGD L DGR)@ Z HS@CBá@OBED_REUVREgSHIRED�k6XJ@CBED]UYX (>¼

r�BEDÂh�XCDGP-HSTd@CD]P�TGUYXCXCDGg1k6@CHIU^R�gSD]RE`Y@OB�W1XOU L @CB-DÂgSHSRED�kxXvkYREP�R-U^REgIHSRED�kxX<@OBEDGUYX ( W9UYX<@OBED
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m Z HMXCD.o8T�kYFND>³MÊ p Ò |f� z%-@$E³ HIF[k ' U^KE@[z^|��ÞF L kxgIgSDdXj@CBmkYRÄ@CBED±D¹¸�h8DdXOH L DGR)@lkYgµqVkxgSK-D¯UVW�Ê � Ë � °p Ò
|T� �@4 û |f� |VzÜU^W·ÌJDGW ¼ � � $@� ¼ rJBEHSF3HSF3W×kYHMX]³ ' K�@3REUY@3TGU L hEgSDG@CDGg ( FOkx@CHIFNWùkYTd@CUYX ( ³bkx`^XCDGD L D]R>@ ¼
ä ¸�h�DdXCH L DGR)@lkxgIg ( ³cP-Dd@CDdX L HSREHSR-`·@OBEDbTGU^XNXCDGg1k6@OHSU^R<gIDGRE`Y@OB«XCDG\cKEHMXODGF£@CBEDb-g L @CU ' DjTGU^R)qVD]Td@CHSR-`
k6@<FCU L D L D6kxFCK�Xlk ' gSD�qVDGgIUcTGHM@ (>¼ r�U	kxXNXOHMqVD¶k6@ ' UY@OB���� Ë � °ß kxREP Ê � Ë � °p ³;@OBEDÄD¹¸�h�DdXCH L DGR)@lkxg
L D�kYFCK�XCD L DGR)@OF Z DdXOD L kxPEDyR-U^REPEH L DGREFCHSUVRmkxg '>( PEHMq�HSPEHIRE` ')( @CBED L D�kxFCK�XODGP3-g L Z HIP�@CBFð-³
Z B-HSTwB Z kYF�Ç�REU Z Rá@CU Z HS@CBEHSRÄk ' U^K�@t*�� ¼�� � $@�

ñcHSRET]D3D¹¸�h�DdXOH L DGR)@CF¯HIRÀXODGTd@lkYRE`^KEg1k6X±mg L F±BmkGqVD L k6@ODdXCH5kYg;kYREP	`^D]U L Dd@NXOHST<hmk6Xwk L Dd@ODdXCF
FCKETwBá@CBmkx@�Ý�� � ³�@CBED[ÝêÒ�� q^kYgSKED_U^W�ç p HSFJKEFCD]P<@OU°TGU L hmkxXCD Z HS@CBQDd¸�h�DdXCH L DGR)@lkYg L D�k�º
FCK�XCD L DGR)@CFjUVW$ç p ¼ r�BEDÃkY`YXCD]D L DGR)@ Z kxFyKER-FOkx@CHIFNWùkYTd@CUYX (>¼�� � $;�/r�B-D¯\cKmkYR>@OHM@lkx@CHSqVD{kx`^XCDGD L DGR)@
' Dd@ Z DGDGR{@OBEDp@CBEDGU^XCDd@OHST�kxg-qVkxgIKEDGFªkYREP®D¹¸�h�DdXCH L DGR)@lkxg-q^kYgSKEDGF£U^W Å p Z DdXODykxgSFCU¯KEREFlk6@OHSFCWùkxTd@OUYX ()¼
opREgSHSÇVD���ß_kxREPôÊ p ³ Z BEHSTwBÓUVREg ( FCT�kxgSD Z HM@OBÝð-³µ@CBED{FCT6kxgSHIRE`�U^W£ç p kxREP Å p P-DGh8D]REPEF_UVR¶@OBED
h�U)U^XCg ( ÇcR-U Z R�T]U^REPEK-Td@CHMq�HS@ (>¼ ?jgSFCU-³ ' U^@CB�UVWj@CB-DÄk ' U�qVD L D�kYFNKEXCD L DGR)@OF{HIR>q>U^gMq>DGP¦mg L F
L U�q�HSRE`Ãk6@ªFCK ' FN@lkYR)@CH5kYg8qVDGgIU)T]HM@ ( k ' U�q>DbUVREFCDd@ ¼ ñ�HSRETGDp@CB-DbD¹¸�h8DGXCH L D]R>@OF Z DdXODjTGU^REP-KETd@CDGP<k6@
k6@ L U^FChEB-DdXCHST·h�XCDGFCFCK�XODV³�HS@pHSFJgSHSÇVDGg ( @CB8k6@jkxHSXJP�Xwkx`{D�}�D]Td@CF Z DdXOD_FCHS`VREHM-T�kYR)@ ¼
r�BED_D¹¸�h8DdXOH L DGR)@CF;@OBmk6@bk6XOD[XCDGh�UYXN@ODGPQHSRá@CBEHIF;@CB-DGFCHSFJBmkGq>Dy@wk6ÇVD]RáHIR>@OU®kYTGTGU^K-R>@JFCU L D_U^W

@CB-D±R-U^R�ºÅHIPED�kxg$W9D�k6@CKEXCDGF[UVW�@CBED°h�XCDdq�HSUVKEF[DGgIDGTd@NXOU)T]U^R)qVDGTd@OHSUVRÂD¹¸�h�DdXCH L D]R>@OF ¼ ü�DGgIU)T]HM@ (ÄL D�k�º
FCK�XCD L DGR)@CF$UVW-@CB-Dª¬-U Z¦')(nL D�kxREF$UVW-@NXlkYTGDdXfhmkxXN@OHSTGgSDGF�BmkxF ' DGDGR±XCD]hEg5kYTGDGP ')(¯L D�kYFCK�XCD L DGR)@OF
U^W´@CB-DyTGK�XNXODGR)@ª@CB�XOU^KE`VB3@OBEDb-g Lv¼ rJBED_kxRERcKEg1k6Xªmg L FJk6XCDyD]RETGgSUVFCDGP<HSRQknXCDGP-KETGDGPák L±' HIDGR)@
h�XODGFCFCK�XCD_D]R>q�HMXOU^R L D]R>@pFCUÃ@OBmk6@jkxHMXpPEXlkx`{HSFpREDG`VgSHS`VH ' gSD ¼

� -



� �$§ ����
ìð²��� � �! 

� � �K� ¼ e ¼ ijUVgSgSK ' kYREPÉ� ¼ ñ ¼ /µkxRE`VDdX]³#"Ne$kx@N@CDdXOR�W1U^X L kx@CHSUVR�HSR�REUVREDG\cKEHSgIH ' XCHIK L hEB ( FCHITGF]³%$
ÌJDdq ¼ òvUcP ¼ efB ( F ¼ ³ eU� ³mñ � ? 4 ³µÙ t DGR)@ODGRmk6X ( � ?@?;?>Û

� z��¯ò ¼æty¼æt XCUVFCF·kxREP¶e ¼´tj¼U� U^B-DGR ' DdXO`E³�"Ne$kx@N@CDGXCRÂW9UYX L kx@CHSUVRÂU^K�@OFCHSPED±UVW�DG\cKEHIgSH ' XOHSK L ³&$
ÌJDdq ¼ òvUcP ¼ efB ( F ¼ G
C ³W-;* � Ù � ?@? � Û ¼

� � �·? ¼ tj¼ >pD Z DGgSgå³mr ¼ e/kYFCFCUY@[kYREP=� ¼ /æD]`>k�³'"¤AbXOPEDdXbhmkxXlk L Dd@CDdXbDG\cKmk6@OHSU^R-FbW9UYXjhmk6@C@CDdXOREF]³%$
?jRER ¼ Ì�Ddq ¼ ��gSK-HSP�òvDGTwB ¼ ³ �MC ³ � ?@?vÙ � ?@? � Û ¼

� $%�±i ¼ ?jBEgSDGXCF]³xHIR)(Zy¤xdõùøE�¤yw÷ ¡�§«õ×öfy+*Ux¹¡»y¸§Óx¤yw÷�¦¿£-,�¦�ÃtÁ�ôzy¤ýL¡×õº¼/.�DGPEHS@CDGP '>( a ¼ ñ)@CD]HSR´³Y?bP-PEHSFCU^Rµ³
ÌJD�kxPEHIRE`E³mòv? Ù � ?@-@?)Ûw³-h ¼ � 3%* ¼

� *��·? ¼ ? ¼ ñ�U^REHIR´³10
�¤y±ydô«¼{÷wø)÷ÜÁfy¸§
{+y|{3ô«¡¥Ä¹øE¡¥{qx¸�¸¼6÷¹õÅó^ô9ô«¡N§
y32�ô«Ã±÷¹³W�^UVBERáþ�HSgSD ( Ù � ?@?;->Û ¼
� 4 �¯a ¼ aykYFCBÞkYREP54 ¼ / ¼ þÓK´³6"¿? ñcB-D�k6XNº ½ REPEKETGDGP ½ REFN@lk ' HSgIHM@ ( HIR©��XCD]DGg ( ñ�KEFCh8DGR-PEDGP

ñ L DGTd@CHIT¹ºÅ?w/æHI\cKEHSP t X ( FN@lkYgQ��HIg L F]³%$®e�B ( F ¼ Ì�Ddq ¼ /æDd@C@ ¼ eW^ ³ � $.- � Ù � ?@?+3^Û ¼
� 37� �°¼Yt UVKEPEDdX�³@� ¼ ò ¼Yt B-U L kxÁªkYREP±ò ¼ Ìpk ' kYKEP´³7"±AjR·@CBED¾B ( P�XCUcP ( Rmk L HSTGF�U^WEFNU)kxhn-g L F]³&$
e�B ( FCHIT�k{a '
e ³ � -%$�Ù � ?@-;?>Û ¼

� -L�84bºÅg ¼ þÜK´³ Ëb¼ òÄkxXN@CHIR´³ �n¼ ÿ[DGgSg5k ( ³�kxREP«þ ¼�½O¼ iyU^gIP ' K�XO`E³9" �J( P�XOUcP ( Rmk L HST t UVR>q>DGTd@OHSU^R
HIRáknr Z UYºÚabH L DGREFCHSUVRmkxg t U^KEDd@C@CDjTGDGgSgå³%$°efB ( F ¼ ÌJDdq ¼ /æDd@C@ ¼ eWC ³�z �@4 Ù � ?;?;*>Ûw³ Ëj¼ òÄk6XC@CHSR
kYREP:4bºÅg ¼ þÓKµ³-"CajU^K ' gSD¹ºÚajHÂ}�KEFCHSqVD t U^R)q>DGTd@CHIU^R	HIR ��XCDGDGg ( ñcK-FNh�DGREP-DGP�ñcU>kYh ��HSg L F]³%$
e�B ( F ¼ Ì�DGq ¼ /æDd@N@ ¼ 8<; ³ � -@?>zQÙ � ?@?@-)Û ¼

� ?L�¯ò ¼ Ì�HSqVDdXwk�³fe ¼ ü�UYXOU ' HID�}/³�kYREP�Ì ¼/äJ¼/ä TlÇVDV³8"Nr�K�X ' KEgIDGRETGD3HIR���gSU Z HSRE`ÓñcU)kxh9��HSg L F21
ü¾DGgSUcTGHM@ ( ³�ü¾UYXN@OHSTGHS@ ( ³mkxREPvr�BEHITOÇ�REDGFCFÕ��HSDGgIPEF]³%$®e�B ( F ¼ Ì�DGq ¼ /æDd@N@ ¼ 8Z� ³ � $ � 3áÙ � ?@?@-)Û ¼

� ?



� � |L�_ü ¼ ò ¼xu kxHS@CFCDdq¯kxREP±ò ¼ ½l¼ ñcBEgIHSU L HIF]³=" �J( P�XOU)P ( R8k L HST�¬-KETd@OKmk6@OHSU^REF�RED�k6X�@OBED¾TGU^R)qVD]Td@CHSUVR
@OB�XCDGFCB-U^gSP´³&$3ñcU�q�HSDd@be�B ( F ¼ � ä rJe/³ 'M� ³f- 4@4 Ù � ?+3 � Û ¼

� �;� � �n¼ ñ ¼ ijXODGDGREFCHSP-DV³>"Oñch8k6@CHIUY@CD L h8U^XlkxgETwBmkxUVFfHSR°g5k6XO`^DJF ( FN@OD L F21�r�B-D;FCT6kxgSHIRE`[UVWmT]U L hEgSDd¸)º
HS@ (3Z HM@CBvFCHSÁGDV³%$ Z UYXNÇ�FCBEUVhvU^W�@CBED t DGR)@NXOD_PEDnÌ�DGTwBEDdXOTlB-D[D]RvòÄkx@CBED L k6@CHI\)K-DGF]³µÙ � ?;?;*>Û ¼

� � z��±ñ ¼ �mkxDd@C@CHÆ³E/ ¼ ��XCU^R-ÁGU^REHå³ckxREP«e ¼ Ì�U^gIg5k�³?"lñ)@lkx@CHSTykxREP®P ( Rmk L HST ' DGBmkGq�HSU^X¾UVW8@CBEDJqVU^XN@CDd¸)º
D]gSDGTd@CXCU^B ( P�XCUcP ( Rmk L HST;HSREFN@wk ' HIgSHM@ ( HSRÃW1XCDGDGg ( FCKEFCh�DGREPEDGPÃg5k ( DdXOF$U^WmRED L k6@OHSTªgIHS\cKEHSP°TdX ( F¿º
@wkxgÆ³&$I� ¼8t B-D Lv¼ efB ( F ¼ ef^ ³f*^|;*%$�Ù � ?;- � Û ¼

� � � �±ñ ¼ þ ¼ òvUYXNXOHSF]³Z� ¼ Ì ¼ PED Ë XOK ( R´³´kxREP¨? ¼ a ¼ òÄk ( ³@" ä gSDGTd@CXCUcTGU^R)q>DGTd@CHIU^RÓkxREP¶e$k6@N@ODdXCR
�EU^X L k6@OHSUVR�HSR�kÀñ�KEFCh8DGR-PEDGP�ñ L DGTG@CHST=��HSg L ³&$¦efB ( F ¼ Ì�Ddq ¼ /´Dd@N@ ¼ G
C ³Jz � 3L-�Ù � ?@?V|>Û¹³"Ce$k6@N@ODdXCR-F;k6@¾@CB-DpU^REFCDd@£U^W D]gSDGTd@CXCUcTGU^R)qVD]Td@CHSUVR®HSR«W5XODGDGg ( FCKEFCh�DGREPEDGP®F L DGTd@OHSTJ-g L F]³%$n� ¼
ñc@lk6@ ¼ efB ( F ¼ G ) ³ � |>z@*QÙ � ?@? � Ûw³3"¿ü�DGgIU)T]HM@ ( kYREPQTGKEXNXCDGR)@ L D�kxFCK�XOD L DGR)@CF�HIRQDGgSDGTG@NXCUcTGUVR�º
q>DGTd@CHIRE`{F L DGTd@OHST[-g L F]³&${efB ( F ¼ Ì�Ddq ¼ ? )M) ³f- � $ 4 Ù � ?;? � Û ¼

� � $%�±ñ ¼ ñ ¼ òÄkYUE³�� ¼ Ì ¼ PED Ë XCK ( R´³¾kxREP�ñ ¼ þ ¼ òvU^XNXOHSF]³A" ä gIDGTd@NXOU)TGUVR)qVDGTd@OHSU^R�hmkx@N@CDGXCREFÃHIR
F L D]Td@CHST_-g L Fbk6@jkYREPvk ' U�q>D_UVREFCDd@]³%$«efB ( FNHIT�kÃ? �W'M^ ³ � -@?vÙ � ?;?.3^Û ¼

� � *��±ñ ¼ ñ ¼ ò¨kxUE³Q� ¼ Ì ¼ P-D Ë XOK ( R´³ u�¼ ? ¼ a[k ( k�³µkxR-PÜñ ¼ þ ¼ òvU^XNXCHIF]³B" Ë UVKEREPmkxX ( ºÅHSR-PEKETGDGP
Z kGq>DGgSDGR-`Y@CBÂFCDGgSDGTd@OHSU^R¨HSRÂk®U^R-D¹ºÅPEH L D]REFCHSU^R8kxg�hmk6@C@CDdXOR�ºÅW9UYX L HIRE`3F ( F¿@OD L ³%$áefB ( F ¼ Ì�Ddq ¼
ä C ) ³-Ì � |%$.-vÙ � ?;? 4 Û ¼

� � 4 �·? ¼£Ë DGTlÇVDdX]³Jñ ¼ Ì�HIDGP´³�Ì ¼ ñ)@wkxRER8k6XCHIKEF]³�kxREP �n¼ ñ)@ODG`^D L D ( DdX�³C" ä gSD]Td@NXOU)TGUVR)qVDGTd@OHSU^R�HIR
F L D]Td@CHST t gIHS\cKEHSP�TdX ( FN@lkYgæ-g L F�q�HIFCKmkxgSHIÁGDGP '>( U^h�@OHST�kYg�kYREHSFCUY@CXCU^h ( ³&$ ä K�XCUVhEB ( F ¼ /æDd@C@ ¼
'M^ ³mz@*.3<Ù � ?@?+3^Û ¼

� � 37� ty¼ /µkxR-`^DdXjkYREP�Ì ¼ ñ)@wkxRER8k6XCHIKEF]³3" ä gSD]Td@NXCUcTGUVR)qVDGTd@OHSU^R�HSRvW1XCDGDGg ( FCKEFCh�DGREPED]PáF L DGTG@CHST t
kYREPQF L DGTG@CHST tBD -g L FG³&${e�B ( F ¼ Ì�DGq ¼-ä CW8 ³ 4 *Y|E³µÙ � ?@?@-)Û ¼

� � -L�·? ¼ � ¼ /æD�kYP ' Dd@N@CDGX]³�� ¼ tj¼ ��XOU^FN@]³t� ¼ e ¼ i_kYKE`^BmkYR´³ji ¼ þ ¼ ijXlk ( ³jkxREP�? ¼ ò�U^FCg ( ³#"¿rJBED
FN@CXCKETd@OK�XCD{UVW£F L D]Td@CHST°?ïhEBmkxFCDGF·UVW£TGU L h�U^K-REPEF Z HM@OB¶T ( kxREUvDGREP¶`^XCU^KEh-F]³%$=� ¼ e�B ( F ¼
ÙÆe$k6XCHIFwÛ ) ; ³ � 3%*vÙ � ?+3L?>Û ¼
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� � ?L�K/�k6XC`VDb¬-KETG@CKmkx@CHSUVREF£UVW @OBEDjTGK�XNXODGR)@ Z DdXCDjU ' FCDdXNq>DGP3HSR3D¹¸�h�DdXCH L D]R>@OF£HSRákxR-R)K-g5k6Xª`VDGU L º
DG@NX (<Z BED]RáHIRETGDGREFCD_hmkxXN@CHITGgSDGF Z DdXCD·HSR)@NXCUcPEK-TGDGPQUVR<@OBED[-g Lv¼

� z^|L�±ñ ¼ þ ¼ òvUYXCXCHSF]³?" ä gSDGTG@NXCUcTGUVR>q>DGTd@OHSU^R®HIR«kyW1XCDGD]g ( FCKEFCh�DGREPEDGP°F L D]Td@CHST�mg L ³%$¯efBma ¼ r�BED¹º
FCHIF]³EKEREh-K ' gSHIFCBEDGPÜÙ � ?;? � Û ¼

� z � � u/¼ ? ¼ ayk ( k�³)ñ ¼ þ ¼ òvU^XNXCHIF]³>kxREP � ¼ Ì ¼ PED Ë XOK ( R´³>" ä gIDGTd@NXOUcTGU^R)qVDGTG@CHSUVRÃHSR{kpFCKEFCh�DGREPEDGP
¬mKEHSPámg L 1$?�gSHIRED�k6XpFN@lk ' HSgSHS@ ( kxRmkYg ( FCHSF]³%$«efB ( F ¼ Ì�DGq ¼Eä CMC ³-z 4 -VzQÙ � ?@?+3^Û ¼

� zVz�� u/¼ ? ¼ a[k ( k�³B" ä gIDGTd@NXOU)T]U^R)qVDGTd@OHSUVRÂHSRÂFNK-FCh8DGR-PEDGPÄ¬-KEHSPÄ-g L F]³%$QòÂñcT ¼ r�B-DGFCHSF]³ KEREh-K ' º
gIHSFCBEDGPÀÙ � ?@? 4 Û ¼

� z � �_ü ¼8Ëj¼ ajD ( HMX L DGRYý¿H5kxRµ³ u/¼ ? ¼ a[k ( k�³�kYREP¨ñ ¼ þ ¼ òvUYXCXCHSF]³'"ÚþÜD�k6Ç�g ( REU^R-gSHSRED6k6XykxRmkYg ( FCHSF
UVW�DGgIDGTd@NXOU)T]U^R)qVDGTG@CHSUVRQHSRÄk±FCKEFCh�DGREPEDGPá¬-K-HSPá-g L ³%${e�B ( F ¼ Ì�DGq ¼-äJ¼ C#G ³ � 3Y| 4 Ù � ?@?+3^Û ¼

� z%$%�K� ¼ a ¼ �>kYTlÇcFCUVR´³3,$ôSó6÷l÷¹¡¥xOó^ô=Eªôzy±xdõº�¤¦¾{%¼%§8ó%Ãn¡¥xw÷¹³Eþ�HSgSD ( Ù � ?+3%*VÛ ¼
� z;*��·? ¼$t kYFN@CDGgSg1kxREUVF]³8" t U^K-gSU L±' ºÅP�XOHMqVD]R t U^R)q>DGTd@CHSUVR	HSR ä gIDGTd@NXOU^B ( P�XCUcP ( Rmk L HSTGF]³%$ ½�ä�ä�ä

r�XwkxREFlkxTG@CHSUVREFpU^R ä gSD]Td@NXCHIT�kxg ½ REFCK-g5k6@OHSU^Rµ³ �#G ³ � z^| � Ù � ?@? � Û ¼
� z 4 �¯Ì ¼ ü ¼ e�UVgSU�q�HSRÃkxREP_ü ¼ e ¼ ajD L K�@CFNÇ�HSHå³�0�øE§
{Vó%ÃIy¹§mõÅó^ô ÷í¦®£GFÂóIH@§Óy¹õ®¦�ö+¼;{%�¤¦¾{%¼L§�ó%Ãn¡¥xw÷¹³ t UVR�º

FCKEgS@lkYR>@OF Ë K�XCD�kYK´³W>pD ZÉ� U^XNÇ¶Ù � ?@?^|)Û ¼
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r�B-HSF t B8kxh�@CDGXQP-DGFCTdXCH ' DGFQ@CBED¶D¹¸�h�DdXCH L DGR)@lkxg_FCDd@CK-h�kYREP�h�XCU^@CUcTGU^g ¼ rJBED¶hEK�XOh8UVFNDÓHSFQ@CU
h�DdXCW9UYX L h�XODGTGHSFCD«TGKEXNXCDGR)@NºåqVU^gS@lkx`VD L D�kxFCKEXCD L DGR)@CFnUVW�DGgSDGTG@NXCUcTGUVR>q>DGTd@CHIU^R	HSR©kxRERcKEg1k6Xnmg L F
KEREP-DdX°H L h�U^FCDGP�FCBED�k6X ¼©½ R�U�q>DdXlkxgIg�FN@CXCKETd@OK�XCDV³�@CB-DáD¹¸�h8DdXOH L DGR)@°TGUVREFCHSFN@CF{UVWjkYR�kxR-R)K-gSKEF]³
TGUVREFN@NXCK-Td@CDGP©UVK�@ÃUVWJTGHSXCTGKEg1k6XÃDGgIDGTd@NXOUcPEDGF]³$@CBmkx@ÃHSF°BEU^K-FND]P	HSR�kvq^kYTGKEK L TlB8k L±' DdX{kxR-P	HIF
TGUVR>@CXCU^gIgSDGP ')( @ Z UáT]U L hEK�@ODdX[HSR)@CDGXCWùkxTGDGP¶PEDGqcHITGDGF ¼ ?�FNTwBED L k6@CHITÃUVW�@CB-DÃU�qVDdXwkxgIg$PED]FNHI`^R¶HIF
FCBEU Z R±HIR ��HS` ¼ z ¼ � ¼ r�B-D£q^kYTGKEK L TwBmk L±' DdX/HSF�k ' U]¸¯UVW8kYhEh�XCU]¸�H L kx@CD;PEH L DGREFCHSUVR � 4+L � $ L -
HSR-TlBED]F ¼$½ @ Z kYF£T]U^REFN@NXOKETd@ODGP«U^KE@£U^W � ÖL$¯HSRETwB®@CBEHITOÇ«kYgSK L HIR)K L hEg5kx@CDGF]³cDG\cKEHShEh�DGP Z HS@CB«W9U^KEX
W9DGDGP�ºå@OB�XCUVKE`^B�h�UYXC@CF«kYREP Z kYF{Ddq^kYTGKmk6@ODGP ')( kÄXOUY@lkxX ( qVkxTGKEK L hEK L h ¼ ? tJt a�TGU^gSUVK�X
q�HSPEDGU_T�k L DdXlk_kxFCFCD L±' gIDGP Z HM@CB«k L HITdXCUVFNT]U^h�D;HIF�KEFCDGPÃ@OU[q�HSD Z @CB-D;-g L @CBEXCU^KE`VB®kYR°UVh�@CHIT�kxg
Z HIREPEU Z HIRÄ@CBED±q^kYTGKEK L TwBmk L¯' DdX ¼ ?�ÿyDGHM@OBEgSD ( D]gSDGTd@NXOU L Dd@ODdXyT]U^R)@NXCUVgSgIDGP '>( k«TGU L hEKE@CDdX
Z kxFÃKEFCDGPÀ@CU¨U ' @lkxHIRÀ@OBED3TGK�XNXODGR)@¿ºåq>U^gM@wkx`^D<TwBmkxXlkYTd@CDdXOHSFN@CHST<UVW�@CBED«mg Lv¼ ? BEHS`^B	hEXCDGTGHIFCHSU^R
FN@CDGh-h8DdX L U^@CUYX�³6@NXCHI`^`^DGXCDGP ')( @CB-D t U L hEK L UY@OUYXlefgSKEF�P�XCHSqVD Z kxF�UVh8DdXwk6@ODGP ')( @CBED£TGU L hEKE@CDdX
HSR)@CDGXCWùkxTGDGP � D Z gIDd@N@Nº�e$kxTlÇ^kxXCP±W1XCDG\cKEDGRET ( `VDGREDdXlkx@CU^X ¼ r�BED L UY@OUYX Z kxF�KEFCDGPn@CUykYhEhEg ( kJFCBED�kxX
@CU<@CB-D±-g Lì'>( XOUY@lkx@CHIRE`<@CBED°HSRER-DdX[DGPE`^DÃUVW�@CBED®kxRERcKEgSK-F ¼ ?�PEDd@wkxHSgIDGPÂPED]FNTGXCHSh�@OHSUVRÂU^W�@OBED
D¹¸�h�DdXCH L D]R>@wkxgbP-DGFCHS`^R�W9U^gIgSU Z F<HIR ñcDGTd@CHIU^R�z ¼ z Z B-HSgSDÄ@CB-DÄD¹¸�h8DdXOH L DGR)@lkYg L Dd@OBEUcPEU^gIU^` ( HIF
XCD]TGU^KER)@CD]PáHIRÄñcDGTd@OHSUVR�z ¼i��¼
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��HS`^KEXCDnz ¼ � 1f?�FCTwBED L kx@CHST_UVW�@CBED_D¹¸�h�DdXCH L DGR)@lkxgæFCDd@OKEh ¼
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r�B-HSFbñ�DGTd@CHIU^RáPED]FNTGXCH ' DGF�@CBED[D¹¸�h�DdXCH L DGR)@lkxgµkxhEhmkxXlkx@CKEF ¼ ñch�DGTGHS-T_kx@N@CD]R>@OHSU^RQHIF�`^HSqVDGRá@CUÃ@OBED
D¹¸�h�DdXCH L D]R>@wkxg;P-DGFCHS`^R ¼ ?�FCTwBED L kx@CHSTQU^Wb@CBEDQD¹¸�h8DGXCH L D]R>@°HSF®h�XCU�q�HSPED]P�HIR·��HS` ¼ z ¼ z ¼ rJBED
kxR-R)K-g5k6Xámg L HSFQBEU^K-FCDGP�HSR�kÀq^kYTGKEK L TwBmk L¯' DdX ¼ rJBED¨qVkxT]KEK L TwBmk L±' DdXáBmkYFvk	`^g1kxFCF
Z HIREPEU Z HSR�HM@CF°KEh-h8DdX°FCK�XCWùkxTGDvkxR-P¦kYR·AbºåXCHSR-`¨W9DGDGP�ºå@CB�XOU^KE`VB©HSR�HM@CF°gIU Z DdX°FCK�XOW×kYTGD ¼ rJBED
`^g1kxFCF Z HIREPEU Z h�DdX L HS@CFfq�HSFCK8kxg-U ' FCDdXCq^kx@CHSUVR®U^W8@OBEDbkxR-R)K-gSKEF Z BEHIgSD�@OBEDtApºåXOHSRE`·W9DGDGP�ºå@OB�XCUVKE`^B
kxgIgSU Z F±@CBED®XCU^@lkx@CHSUVR	U^W;@CBED3HSREREDGX¯DGPE`^D3U^W;@CB-D3kYRERcKEgSKEF ¼ rJBED{XOUY@wk6@CHIU^R	HSF±D�}�DGTd@ODGP ')( k
FN@CDGh-h8DdX L UY@CU^X ¼ ?jR°D]gSDGTd@NXOHST�kYgEW9DGD]P�ºå@CB�XOU^KE`VB{h8DGX L HM@OFfD]gSDGTd@CXCHST�kYg-FNHI`^RmkYgSF�@CU ' D�@CXlkxR-F L HM@N@ODGP
@CU·kYREP°W1XCU L @CBEDpkxRERcKEgIKEF�kYREP{kyFNgIHSh°XCHSRE`nkxFCFCD L±' g ( h8DdX L HM@OF$TGU^REP-KETd@CHIRE`[DGgSD]Td@NXCHIT�kxg�FCHI`^RmkYgSF
@CU·@OBEDJXCU^@lkx@CHSRE`¯hmkxXN@CF£U^W�@OBEDjkYRERcKEgSKEF ¼ ?jgSFCUnBEUVKEFCDGP®HSR®@CBEDJqVkxTGK-K L TwBmk L¯' DdX¾HSF¾@CBED�m -g L º
P�Xwk Z HSR-`fomkxFCFCD L±' g ( º;kxR�kYhEhmkxXlk6@OKEF Z B-HSTwBQWùkxTGHIgSHM@lkx@CDGFp@CBED_PEXlk Z HIRE`{U^W�@OBED·kYRERcKEg5kxXJ-g Lv¼

r�BEDÓkxRERcKEgIKEF Z kxFQTGU^REFN@CXCKETd@ODGP�U^K�@áUVW·@ Z U©FN@wkxHSR-gSDGFCFQFN@CDGDGg[DGgSD]Td@NXCUcPED]F ¼ rJBEDÂHSREREDGX
DGgSD]Td@NXCUcPED Z kxF¯k3TGHMXOTGKEg5kxX_PEHSFNÇ¨U^W£PEH5k L Dd@CDdX¯zxÔGÕ L{Lv¼ rJBEDÃUVK�@CDGX_DGgSDGTd@CXCUcPED Z kxFnk3g1k6XO`^DdX
TGHMXOTGKEg5kxX3hEg1k6@CD¨U^W_PEH5k L Dd@CDdXq?f� |^|ÀT L Z HM@CB�kÓTGDGR)@CXlkxgjBEU^gSDÄU^W_PEH1k L Dd@ODdXázxÔ]Ø L{Lv¼ rJBED
U^KE@CDdX°D]gSDGTd@CXCUcPED Z kYF®|T� 3 � ûA|T� | � L{L @CBEHSTlÇ ¼ ?�PEH5kY`YXlk L UVWp@CBEDvkYRERcKEgSKEF°HIF°FCBEU Z R�HIR
��HS` ¼ z ¼��E¼ þ�HS@CB�@OBEDQD¹¸�TGDGh�@OHSU^R¦U^Wb@CBEDQD¹¸�h�DdXCH L DGR)@CFÃXCDGh�UYXC@CDGP¦HSR¦?jhEh�DGREPEHM¸�a¯³£FCDdqVDdXwkxg
HSR-REDdXnDGgSDGTd@CXCUcPEDGF Z HS@CBÓXlkxP-HSH ' Dd@ Z DGDGRÜÔ Õ Ò � � 4 |�û�|f� | � L{L kYREPÜÔ Õ Òg*E� z 4 û�|f� | � L{L
Z DdXODnKEFCDGP ¼ r�BED·XwkxPEHIHµUVW/@CBEDnUVK�@CDdXjDGgSDGTd@CXCUcPEDGF Z DdXCD ' Dd@ Z DGDGR�Ô]ØpÒ&*T�i*;3Õû�|T� | � L{L kYREP
Ô]ØvÒ �;� � z;*�û |T� | � L{Lv¼ þ�B-DGR¦TGUVRETGDGR)@NXOHST�kxgIg ( hEg1kxTGDGPµ³�@OBEDvFChmkxT]D ' Dd@ Z DGD]R�@CBEDvHSREREDGX
kxR-PÜU^K�@ODdXnD]gSDGTd@NXOUcPEDGF¯PEDd-REDGF±kxR©kxRERcKEgSK-FnUVW Z HSP�@OBÝðÂÒ ÔGØ Ì�ÔGÕ�kxR-PÓXlkYPEHSKEFnXlkx@CHSUÂÑ�Ò
ÔGÕùÖ6Ô]Ø ¼fä ¸�h8DGXCH L D]R>@OF Z DdXCDyTGUVREPEKETd@ODGPák6@�FCH»¸3PEHÂ}�DdXODGR)@;XlkxP-HSH�Xlk6@OHSU^F ' Dd@ Z DGDGRQÑÂÒ�|f� �@� kYREP
Ñ¶Ò�|f��-^| ')( KEFCD·U^W/FCDdqVDdXwkxg´hmkYHMXCFbU^W�HSRER-DdXjkxREPvU^K�@ODdXpDGgSDGTG@NXCUcPEDGF ¼ r�B-D_DGPE`VD_U^W�@CB-D·U^K�@CDGX
DGgSD]Td@NXCUcPED·BmkxPQ@CBED_W9UYX L U^W$k Z DGPE`VD_U^W$kYRE`^gIDnz^| Ì � |�P ¼ r�B-D_gSU Z DdXpFCKEXCWùkxTGD·U^W�@OBED Z DGPE`VD
Z kxF±h�U^gSHIFCBEDGP ¼ rJBEHSF Z kxF±P-U^RED ')(ÓL D6kxREF¯U^WbkvFCU^W1@±P�XCD L DGg�@OU)UVg;kxR-P©k L HSTdXCUVh8UVgSHSFCB-HSRE`
h�U Z PEDdX Z BEHSgID_@OBED·U^K�@ODdXpDGgIDGTd@NXOUcPED Z kxFbU^RÄk°g5k6@OBEDVûE@OBED·g5k6@OBED¯kYREPQ@CBED·P�XOD L DGgæ@CUcU^g Z DdXOD
XCU^@lk6@ODGP�HSR�U^hEh�U^FCHM@ODQFCDGREFCDGF ¼ r�BEDQXCDGFCKEgM@OHSRE`ÓUVK�@CDGX{DGgIDGTd@NXOU)P-DQBmkxP�kÂFCBmk6XOh�DGPE`^D Z BEHSTwB
Z kxFQXODG\cKEHMXODGP FCU�kYFá@OU�XCD]PEKETGDÂ@CB-D Z Dd@C@CHSR-`¦g5k ( DdX�U^W¯@CBED¶-g L�¼ Ë K�XNXOFvU^R�@CB-D¶KEhEh�DdX
FCK�XCWùkYTGDpU^W�@CB-DJUVK�@CDdX£DGgSDGTd@CXCUcPED Z DdXCDbg5kxhEh�DGP«k Z k (>¼ þ�BEHSgSDp@CBEDpFlk L DJ@NXCD6k6@ L D]R>@ªkYhEhEgSHIDGF�@CU
@CB-D±HSRETGgIHSREDGPÂFCK�XCWùkxTGDÃU^Wf@OBED±HIREREDdX[DGgSDGTd@CXCUcPEDV³ HM@[HSF ')( TGU L hmkxXCHIFNUVR¨WùkxHSXCg ( TGU L h-gSHST�kx@CDGP¨HIR
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��HS`^K�XODÓz ¼ zE1©?�FCTlB-D L k6@OHSTÂUVW·@CBED¶D¹¸�h8DdXOH L DGR)@ ¼ þ�BEHSgSD¶REUY@Q@CU�FNT6kxgSD>³p@OBEHSFQPEH5kY`YXlk L HIF
HSR-PEHST�kx@CHMq>D3UVW�@CBED«XCUVKE`^B	hEXCU^h�UYXC@CHSUVREFÃU^W�@CBED«qVk6XCHIU^KEF±D]gSD L DGR)@CF ¼ ? W9D Z PEH L DGR-FCHSU^REF°k6XOD
`^HSqVDGRQ@CU{FCKE`V`^DGFN@�@OBED_FCHIÁGD_U^W�@OBED_D¹¸�h�DdXCH L D]R>@ ¼
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��HS`^K�XOD°z ¼i� 1yijD]U L Dd@CX ( UVW$@OBED±DGgSDGTd@CXCUcPEDGF ¼ r�BED±DGgSD]Td@NXCUcPED]F Z DdXCD L kxPED±UVWfFN@wkxHSR-gSDGFCF[F¿@ODGDGg
kxR-PÂkxXCD±FCBEU Z RÂBEDdXCD¯HIR�@OU^hÄq�HID Z ÙÆkVÛpHSR¨TdXCUVFCFyFCDGTd@CHIU^R�Ù ' Û ¼ r�BED±FCK�XCWùkxT]D¯UVW$@CBED±HSR-TGgSHSR-DGP
DGPE`VDGF Z DdXOD_h8UVgSHSFCB-DGP ¼

TGUVREFN@NXCK-Td@CHSUVR ¼ ?jRÄkYFCFCD L±' gSDGP�HSREREDGXbDGgSDGTd@CXCUcPEDnHSFbFCBEU Z R�HSR=��HS` ¼ z ¼ $)k ¼�½ @bTGUVREFCHSFN@OFbUVW/W9U^KEX
FCDGhmkxXlk6@OD[T ( gSHSR-P�XCHIT�kxg hEHSD]TGDGFª@OBmk6@pk6XODyhEKE@ª@OU^`VDd@CBEDdXpkYgSU^RE`Ã@CBED]HMX�TGU L{L UVRák6¸�HIF ¼ rJBEDyHSREREDGX
DGgSD]Td@NXCUcPED>³ Z HS@CBÓPEH L DGREFCHSUVREF]³µHSF·FCBEU Z RÓHSR`��HS` ¼ z ¼ $ '´¼®½ @nHSF·TGU^REFN@CXCKETd@ODGPÓU^KE@_UVW£FN@wkxHSR-gSDGFCF
FN@CDGD]g�kYREP�HSFÃHIR	@OBED<W9U^X L U^Wyk�@CUVh©Bmkx@ ¼ r�BED<HIREREDdX°DGgIDGTd@NXOU)P-D3E@CF°U^R�kÄFN@lkYHSREgSD]FCF°F¿@ODGDGg
FCBmkYW5@�³�FCBEU Z R Z HS@CBQPEH L D]REFCHSU^R-F�HSRc��HS` ¼ z ¼ $VT ¼ r�BED_HSRER-DdXJPEH5k L Dd@CDdXJU^W�@CBED_HSREREDdXJD]gSDGTd@NXOUcPED
HSFyý¿KEFN@ÃXOHS`VB>@°@OU¶kYgSgIU Z k�@CHI`^B)@°E@°U^R©@CBEDáREDGTlÇÀUVWJ@OBEDáFCBmkxW1@ ¼	½ @{HSF°BEDGgIP©HIR©h-g5kxTGD ')( k
L HSRcK�@OD�FCTdXOD Z·¼ r�BEDJFCBmkxW1@¾B8kxF£k[FCDd@�FCTGXCD Z¦Z BEHSTwB®HSF�K-FCDGP«kxFªkxR{DGgIDGTd@NXOHST�kxg-TGUVREREDGTd@OHSUVR ¼ ?jR
H L h�UYXC@lkxR)@¯TGU^REFCHIPEDdXlkx@CHSUVRÜHSRÜPEDGFCHI`^REHIRE`Q@OBED«kYFCFCD L¯' gSDGPÜHIREREDdXnDGgIDGTd@NXOU)P-D{HIF·@CBED®DGgSDGTG@NXCHIT�kxg
HSFCUVg5k6@OHSU^R¦UVW�@OBED<HIREREDdXÃD]gSDGTd@CXCUcPED ¼ rJBEHSFÃHIF{kxTwBEHIDdqVDGP '>(	L D�kxREFÃUVWbkYR©HIREFCKEg5kx@CHSRE`¶FCgSDGDdq>D
L kxP-DáUVK�@®U^W·i � |-ÙÆkÂ ' XCDv`^g5kYFCF®DGh�U]¸ ( g1k L HSR8k6@CDvTwBmkxXlkxTG@CDdXCHIÁGDGP ')( BEHS`VB�F¿@CXCDGR-`Y@CB�kYREP
`^UcUcPÜDGgIDGTd@NXOHST�kYg¾HSREFCKEg5kx@CHIU^R8Û ¼ r�B-D{FCBmkYW5@ L kxÇVDGF±ká@CHI`^B)@nE@nHIR>@OUv@CBED«FNgIDGDdqVD<kxF¯FCBEU Z RÜHIR
��HS` ¼ z ¼ $>k ¼ þ�B-HSgSD;@CB-HSF$E@�HSF$@CHI`^B)@]³>HM@�PEUcDGF¾kxgIgSU Z W1U^XfXCUY@wk6@CHIRE`[@CB-D�FCBmkxW1@fHIRÃ@CBED�FCgSD]DdqVD ¼ r�BEHIF
W1XCDGDGP-U L WùkxTGHSgIHM@lkx@CDGF�@CB-D�-R8kxgckxP^ýÚK-FN@ L DGR)@�@CUbDGREFCK�XODf@OBmk6@�@CB-D¾HSREREDdX�DGgIDGTd@NXOU)P-D�XCUY@wk6@CD]Fµ@CXCKEg (
k ' U^KE@[HM@CFnk�¸�HSF ¼ rJBEDÃFCgSDGDdq>D±HIF[h�XCD]FNF[E@[HIR)@CU3@OBEDÃFCgSHShÂXOHSRE`vkxFCFCD L±' g (�Z B-HSTwBÂHSF_PEDGFCTdXCH ' DGP

z 4



1.
25

0"

Pr
es

s-
Fi

t 0
.2

50
"

0.
50

0"

2-
56

se
t s

cr
ew

0.
19

5"
0.

12
0"

0.
75

0"

0.
25

0"

10 B.A. screw

Steep Counter Sink

0.250"

0.375"

2ri

0.
25

0"

(a) (b)

(c)

1.
25

0"
12

50
"

0.
82

5"
2.

00
0"

0.502"

0.249"

0.195"

0.120"

��HS`^K�XOD�z ¼ $W1á?�FNTwBED L k6@CHITáUVWp@OBEDáHIREREDdX{DGgSDGTd@CXCUcPED ¼ ?jR�kYFCFCD L¯' gSDGP¦HSRER-DdX{DGgSDGTd@CXCUcPEDÓÙåkVÛ
TGUVREFCHSFN@CFpUVW�@CBED_DGgSD]Td@NXCUcPED«Ù ' Û¹³-kÃFNB8kxW1@¯Ù×T6Û�kxRQHIREFCKEg5kx@CHSR-`{FCgSDGDdq>DnkxR-P�k±F L UcU^@CBáXOU)P ¼
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��HS`^K�XODpz ¼ *T1�?�FCTwBED L kx@CHST�UVWm@CBED×m mg L ºÅP�Xwk Z HSR-`fo>kxFCFCD L±' g (>¼ r�BED;XlkYÁGUYX ' g1kxPEDJHSF$EX L g ( BEDGgIP
kx`)kxHSR-FN@J@CBED_UVK�@CDGXJDGgIDGTd@NXOU)P-D ')( k±FN@CXCDd@OTlB-DGPvFCh�XCHSR-` ¼

' DGgSU Zn¼ ? F L UcUY@CBÀFN@lkYHSREgIDGFCF±FN@CDGDGg¾XCUcP	HSF¯h�XCD]FCFnE@¯HIR)@CU�@CB-D®gIU Z DdX±DGREPÀUVWª@OBED«FCgSDGDdq>D<kYF
FCBEU Z RvHSR=��HI` ¼ z ¼ $)k ¼ r�B-D_HIREREDdXbDGgSD]Td@NXCUcPED Z kYF L kxPED[@OU°XOUY@wk6@CD±k ' UVK�@pHM@OFjk6¸�HIF ')(áL D�kxR-F
U^W£k®`^D�k6X_kx@N@lkYTwBEDGPÄ@CU«@CB-DnXCUcP Z BEHSTwB¨TGU^K-hEgSDGP�@CUQk{FN@CD]hEh8DdX L U^@CU^X ')(vL D�kYREFjU^W¾k ' DGgM@ ¼
r�B-D·FN@lkYHSREgIDGFCFpXCUcP�h�XCU�q�HSPED]Fjk{F L U)U^@CB�FNKEXCWùkxTGDnW1U^XykxR�ApºåXOHSRE`{q^kYTGKEK L FCD�kxg ¼ ñcDGDK��HI` ¼ z ¼�4
W9UYXnk3PEH5kY`YXwk Lv¼ r�BEDYAbºåXCHSR-` Z kYFyXODG`^KEg1k6XCg ( m L U^HSFN@ODGREDGP�o Z HS@CBÂq^kxT]KEK L `^XCD�kYFNDÃ@OU3XODGPEKETGD
Z D�kxXjUVW$@CB-DnXCK '-' DdX ¼ r�U3D]REFCK�XCD¯FCK�É®TGHSD]R>@Og ( F L UcU^@CB�XCU^@lkx@CHSUVR´³æk®BEHS`VBÄh�XCDGT]HSFCHSUVRÄFN@ODGhEh8DGX
L UY@OUYX Z kYF[KEFCDGP ¼ r�B-D t U L hEK L U^@CUYXlefgSK-F[FN@CDGhEh�DdX L UY@CU^X Z kYF[U^h�DdXwk6@CDGPÓk6@nz@* 4 |^|<FN@CDGh-F
h�DdX�XCDdq>U^gSK�@OHSUVR ¼

r�BEDIm -g L º�P�Xlk Z HSRE`fo kxFCFCD L±' g ( HSFjFCB-U Z RÄHSRô��HS`^F ¼ z ¼ *^k3kYREP '´¼ r�BED¯hEXCHSRET]HShmkYg�TGU L h�Uxº
REDGR)@_HIFnk3FN@lkYHSREgIDGFCF_FN@ODGDGg/XwkxÁGUYX ' g1kxPED Z BEHSTwB Z kxF·HSRETGgIHSREDGPÜkx@nkxhEhEXCU]¸�H L kx@CDGg ( z@* P @CU<@OBED
DGgSD]Td@NXCUcPED]F]³ BEDGgSP¨@wkxK�@·kY`>kxHIREFN@[@CBEDÃDGgIDGTd@NXOUcPEDGF ')( k®@CDGREFCHIU^REDGPÂFCh�XOHSRE`vkxREP Z kxF[UVh8DGXlk6@ODGP
')( k L UY@OUYXCHIÁGDGP�@CXlkYREFCg5k6@OHSU^R�FN@wkx`VD�kYFCFCD L¯' g (>¼ r�B-DQFN@ODGhEh�DdX L U^@CU^X{TGUVKEgSP ' DáUVh8DGXlk6@ODGP
@CUvhEKEFCBÓUYXnhEKEgSgf@CBED°XwkxÁGU^X ' g5kxP-D®k6@·qVk6XOH5k ' gSD{P�Xlk Z HSRE`QXwk6@CD]F ' Dd@ Z DGDGRÀzKÌ � | L{L á L HIR ¼
r�B-DÃDGR)@CHSXCD®kxFCFCD L±' g ( ³´HSRETGgSK-PEHSRE`á@CBED°F¿@ODGhEh�DdX L UY@CU^X]³ Z DdXCD°HIREFCHSPEDÃ@OBED±qVkxTGK-K L TwBmk L¯' DdX
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��HS`^K�XODbz ¼�4 1�?�FCTwBED L kx@CHSTpU^W8@OBEDpDGgSDGTd@CXCHST�kYg-PED]FNHI`^R ¼ rJBEDJFCgIHSh{XOHSRE`¯kYFCFCD L±' g ( WùkxT]HSgSHS@lk6@ODGF�@OBED
kxh-hEgSHST6k6@CHIU^RvU^W$kYRQDGgSDGTG@NXCHIT�kxgæq>U^gM@wkx`^D_@OUÃ@OBED_HSRER-DdXJDGgSDGTG@NXCUcPED Z BEHIgSD_HM@JXOUY@wk6@CDGF ¼

kxR-P¶TGUVKEgSP ' D°UVh8DGXlk6@ODGPÂq�H1k<D]gSDGTd@CXCHST�kYgfW9DGDGP�ºå@OB�XCUVKE`^BEF·HIR¶XCDGPEK-TGDGPÜk L±' HSD]R>@nh�XCDGFCFCK�XOD ¼®½ R
D¹¸�h�DdXCH L D]R>@OF Z HM@OB�@CBEDng1k6XC`VDdXjUVK�@CDdXyDGgSDGTd@CXCUcPEDGF]³mHS@ Z kYFbR-DGTGDGFCFlk6X ( @CU«XCD L U�q>D·@CBED¯hmk6XC@jU^W
@CB-Dnm -g L ºÅPEXlk Z HIRE`fo8kxFCFCD L±' g ( FNB-U Z R�HSR:��HS` ¼ z ¼ * ' W5XOU L @CBED_qVkxTGK-K L TwBmk L±' DdX ¼ r�B-HSF Z kYF
' DGT�kxK-FND>³�DdqVDGR©k6@¯HM@OFnWùk6XC@CBEDGFN@�³�@CBED®XlkxÁ]UYX ' g5kYPED Z kYF¯FCK�É{T]HSDGR)@Cg ( TGgSUVFCD{@CUv@OBED{-g L @CB8k6@
@CB-D_DGgSDGTG@NXCHIT�kxg´h8DdXC@CK�X ' k6@OHSU^RvHM@pT�kYKEFCDGP Z kYFJREUY@pHIREFCHS`^R-HM-T�kYR>@ ¼

r�BED_h�XOH L k6X ( D¹¸�h�DdXCH L DGR)@lkxgæh�XOU ' D[HSFJ@CBED L D�kYFCK�XCD L D]R>@�UVWµ@OBED_TGK�XNXODGR)@¿ºåqVUVgM@wkx`^D·TwBmkxX¿º
kxTG@CDdXCHIFN@CHSTGF·UVW�@OBEDÃW1XCDGD]g ( FCKEFCh�DGREPEDGPÓkYRERcKEg5k6X_¬-KEHSPÂmg Lv¼ ñcHSR-TGD±@CB-DÃTGK�XCXCDGR)@[@CXlkxREFCh�UYXC@CDGP
@CBEXCU^KE`VBQ@CBED_-g L HSFph-HSTGU>k L h8DGXCDGFJHIR L kY`^REHS@CKEP-DV³Ehmk6XC@CHSTGK-g5k6XbT�kxXCD·BmkxFJ@OU ' D_Dd¸�DdXOTGHSFCDGPQ@CU
kGqVUVHSPÜFN@CXlk ( T]K�XNXCD]R>@OF ¼ ? FCTlB-D L k6@OHST®U^Wª@CBED®DGgSD]Td@NXCHIT�kxg¾TGU L h�U^RED]R>@nU^W£@OBED®D¹¸�h�DdXOH L DGR)@·HIF
`^HSqVDGRÜHSR���HS` ¼ z ¼�4E¼ rJBED®HSREREDGX·D]gSDGTd@CXCUcPED{HSFnDGgIDGTd@NXOHST�kYgSg ( HSFCU^g1k6@CD]PÜW5XOU L kxgIg�UY@OBEDdXnTGU L h�Uxº
REDGR)@OFªUVWæ@OBED[kYhEhmk6Xwk6@OKEF ')( @CBED_kxW9UYXOD L DGR)@CHIU^REDGP<HIREFCKEg5kx@CHSR-`±FCgIDGDdqVD ¼ rJBED_kxFCFCD L±' gSDGP<HSREREDGX
DGgSD]Td@NXCUcPEDJHSF�h�XODGFCFfE@fHIR>@OU[@CB-D�FCgSHIh°XOHSRE`VF]³^@OBEDpkxXCD�kyU^W�TGUVR>@wkxTd@ ' DGHIRE`[@CBEDJHSREFCKEg5kx@CHIRE`_FCgSDGDGqVD ¼
r�B-D¯FCgSHShÄXCHIRE`^F_k6XCD°kYRÄDGgSDGTG@NXCU L DGTwBmkxREHIT�kxgfñcHSgMq>DdX·ijXlkxh-BEHM@CD ' XOKEFCBÄPEDdq�HST]Dn@CBmkx@jWùkYTGHSgSHS@lk6@ODGF
@CB-Dv@NXlkYREF L HSFCFCHSUVR�UVWyDGgIDGTd@NXOHST�kYgpFCHI`^RmkYgSF«@CU	kYREP�W1XCU L @CB-DvXCUY@wk6@CHIRE`ÀHIREREDdX«DGgSDGTG@NXCUcPED ¼ ?
ÿyDGHS@CBEgID ( DGgSD]Td@NXCU L Dd@CDGX�HSF�KEFCDGP ' U^@CB«kxF£kjqVUVgM@lkY`^DpFCU^K�XOTGDbkxREP«kyhEHITGU>k L{L Dd@CDGX ¼ r�BED m BEHI`^B�o
U^W/@CBED·qVk6XOH5k ' gSDnPET·qVU^gS@lkx`VDnFCUVK�XCTGDnUVW�@OBED±ÿyDGHS@CBEgSD ( HSFbTGUVREREDGTG@CDGPQ@CU®@CB-D·HSR-REDdXbDGgIDGTd@NXOU)P-DV³

z%?



Z B-HSTwBÂHSF[@CBEDÃU^R-g ( hmk6XC@[UVW�@CBED°DGR)@CHMXOD{kxh-hmk6Xwk6@CK-Fy@CBmkx@[HSF_REU^@·k6@_`^XCU^K-REPÂh8U^@CDGR)@CH1kxg ¼ rJBED
U^KE@CDdX�kxRERcKEgIKEF¾@OBEU^KE`VB<k6@ª`^XCU^KER-P«h�UY@CD]R>@OH5kxg8HIF£DGgIDGTd@NXOHST�kYgSg ( PEHSFCTGUVREREDGTG@CDGP«W1XCU L `YXCUVKEREP ')(
@CDG¬-U^R Z kxFCBEDGXCF ¼ r�B-DyXODGFN@JUVWµ@CBEDnkYhEhmk6Xwk6@CK-FJHSFJ`YXOU^KER-PEDGP ¼�ä gSDGTG@NXCHIT�kxg´REU^HSFCD·HSF�XCD]PEKETGDGP ')(
FCBEHSD]gSPEHSR-`¯@OBED[DGgSDGTd@CXCUcPEDGFJkxR-P L UVFN@;U^W´@OBEDyDd¸�h�DdXCH L DGR)@lkYgækxhEh�DGREPmkY`^DGF;HSRvkng1k6XC`VD��mkxXlkxP8k (
T�kY`^D Z BEHSTwBÜPEU^K ' gSDGF±kxF·@OBED{qVkxTGKEK L TwBmk L±' DdX ¼ ?ïgIU Z REU^HIFCD{@NXCH1k�¸�H5kYg¾gSD6kxP Z kxF¯KEFCDGPÓ@CU
TGUVgSgSDGTd@b@OBEDnTGKEXNXCD]R>@jW1XCU L @CB-DnU^K�@CDGXbD]gSDGTd@CXCUcPED±kYREP Z kxF L D�kYFNKEXCDGP '>( @CBEDÃÿyDGHM@OBEgSD ( DGgSDGT¹º
@NXOU L Dd@ODdX ¼ ?�gSU Z REUVHSFCDÃ@CXCH5k6¸�H5kxg�W1DGD]P�ºå@CB�XOU^KE`VB Z kxF·KEFCDGPÂ@CUáT�kxXNX ( @CBED°FCHS`VRmkxgfU^KE@_UVW�@OBED
qVkxTGKEK L TlB8k L±' DdX ¼

r�BED�U^h�@OHST�kYgjkYhEh�DGREPmkY`^DGF{@OUÓ@CBED�Dd¸�h�DdXOH L DGR)@3k6XOD�FCH L hEgID¨kxREP�TGU^REFCHIFN@«hEXCH L kxXCHSg ( U^W
k L HSTGXCU^FCTGUVh8D<kxREP©kQTGUVgSU^K�X tJt a qcHIPEDGU�T�k L DdXlk ¼ ? r�KERE`VF¿@ODGR�º � kYgSU^`VDGRÀg5k L h Z kxFn@OBED
gSHI`^B)@[FCUVK�XCTGD ¼ þ�BEHS@CDÃgSHI`^B)@ Z kxF[P-HMXCDGTG@CDGP ')( k ' D�k L FChEgSHS@N@CDdX_HSR)@CU<@CBED±q^kYTGKEK L TwBmk L¯' DdX
@CBEXCU^KE`VB�@CBED�`^g1kxFCF Z HSR-PEU Z HSR�@CBED�gSHIP ¼ rJBEDÄH L kx`VD�U^Wy@OBEDvmg L K-REPEDdX®XODd¬-DGTd@OHSU^R Z kYF
q�HSD Z DGP ')( @OBED tJt a T�k L DdXwkÄk6@C@lkxTwBED]PÀ@CUÓk L HSTdXCUVFCTGU^h�DákxFCFCD L±' g ( kYREPÀXCDGT]UYXCP-DGP '>( k
ü t Ì ¼ r�BEDbF ( FN@CD L�L kY`^REHS-T�k6@OHSUVR Z kYF ' Dd@ Z DGD]R�*�Ì � * LÀZ HS@CB®@OBEDbTGUYXCXCDGFCh�U^REPEHIRE`·mDGgSP«U^W
q�HSD Z *%-�Ì�zY| L{Lv¼ rJBED¯h-K�XCh�U^FCD±U^Wf@CB-D¯UVh�@CHST6kxg$kYFCFCD L±' g ( HSFj@OUákxgIgSU Z UVREDn@OU3`VgSD�kYR�@OBED
@CB-HSTlÇcR-DGFCF�kxREP<KEREHIW1U^X L HS@ ( HSREW9UYX L k6@CHIU^R<TGU^R)@lkYHSREDGP<HSR3@CBEDjHSR)@CDGXCW9DdXCDGR-TGDjTGUVgSU^KEXªUVWæ@CBEDj-g Lv¼

?�-R8kxgæP-DGFCHS`^RvTGUVREFCHSPEDGXlk6@OHSU^RvTGUVRETGDdXOREF;@OBED[@ Z UYºÅPEH L DGR-FCHSU^R8kxgSHS@ ( U^W�@CBED_¬-U Z·¼�ä ¸�h�DdXOH»º
L DGR)@CFjHIRÄW1XCD]DGg ( FCKEFCh�DGREPED]Pv-g L FjBmkGqVD±h�XOHSRETGHSh8kxgSg ( D L hEgSU ( DGPÄFCU>kYhÄFCUVgSK�@OHSU^R-F_kxREP¨gSHS\cKEHIP
TdX ( FN@wkxgSF ¼f½ @�HIF Z D]gSg�Ç�REU Z R°@CBmkx@�FCU>kYh°-g L F¾kxR-P°gSHI\cKEHSP{TdX ( FN@wkxgE-g L FfHSR°@CB-D�RED L k6@CHIT�hEB8kxFCD
k6XOD�h�XCU^R-D$@OU�@OBEHSTlÇ�REDGFCF´qVk6XOH5k6@OHSU^R-F � � ³�zL� ¼ ��HSg L FµU^W�gSHS\cKEHIP·TdX ( FN@wkxgSF�HSR_@CB-DfF L D]Td@CHST�hEBmkxFCD£kxXCDV³
BEU Z Ddq>DdX]³-W9KER-Pmk L DGR)@wkxgSg ( @ Z Uxº�PEH L DGR-FNHIU^RmkYg�kYREPÄk6XOD_XCDGFCHIFN@lkxR)@b@CU{@CBEHITlÇcR-DGFCFJq^kxXCH5kx@CHSUVREF � � � ¼
�EK�XN@OBEDdX L UYXCDV³xKEREgIHMÇVD£FCU>kxh±FCU^gSK�@OHSU^R-F]³6@CB-D¾gSHI\cKEHSP¯TdX ( FN@lkYg>mg L F/k6XCD£REU^@�FCKEFCTGD]h�@CH ' gSD¾@CUbDdqVkxh�º
UYXwk6@CHIU^R°kYREP¯T�kYR ' D L kxHIR>@wkxHIREDGP¯HSR L KETwBngIU Z DdXfk L±' HSDGR)@�hEXCDGFCFCK�XCD]F ¼ ñcHSRET]D�@CB-HSF�FN@OKEP ( T�kYgSgIF
W9UYXyk±@ Z UxºÅP-H L DGREFCHIU^RmkxgµHSFCU^@NXCUVhEHST·¬-K-HSPvW9UYXpD¹¸�h�DdXCH L D]R>@OFbkx@JXCDGP-KETGDGP�k L¯' HSDGR)@ph�XCD]FCFNKEXCDV³-HM@
REDGT]DGFCFCHM@lkx@CDGPv@CB-DnKEFCD·UVWfk°F L DGTG@CHSTn? gSHS\cKEHIP�TdX ( FN@lkYg ¼ ? FCKETGTGDGFCFCW9KEgµT6kxREPEHIPmk6@OD·h�XODdqcHIU^KEFCg (
DGFN@lk ' gSHIFCBEDGPvHSRQD6k6XCgIHSDdXpD¹¸�h8DdXOH L DGR)@CFJHSFpF L DGTd@CHIT[?�UcTd@ ( gST ( kxR-U ' HIhEBEDGR ( g � � ³f$%� ¼

� |
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r�B-HSF«ñ�DGTd@CHIU^R�XCDGT]U^KER)@CF°@CBED L Dd@OBEUcPEFÃD L h-gSU ( D]P�HSR¦h8DGXCW9UYX L HIRE`¨@OBEDáD¹¸�h�DdXCH L DGR)@CF ¼ rJBED
EXOF¿@·FN@CDGh¶HSF[@CUQh�XCDGhmkxXCDÃ@CBED°gSHS\cKEHSP¶TGX ( FN@lkxgfFOk L hEgSD ¼ r�BEDÃgSHI\)K-HSP¶TdX ( FN@wkxgfKEFCDGPÂHIR¨@CB-DÃD¹¸cº
h�DdXCH L DGR>@OF Z kxF«UcTd@ ( gST ( kxREU ' HSh-BEDGR ( g±Ùº- t�Ë Û ¼ r�BED:- t�Ë gIHS\cKEHSP�TdX ( FN@lkxgbBmkYF{@CBED�F L D]Td@CHST
?�hEB8kxFCD ' DG@ Z DGDGRÀz � P t kxREP �;� �i* P tj¼ ñcHSRET]DÃ@CB-D°DGgSDGTd@CXCHST6kxgfTGUVREPEKETd@OHMq�HM@ ( U^W¾@OBED°F L D]Td@CHST
? gIHS\cKEHSP©TdX ( FN@lkYg[Ù¥- t�Ë ÛnHSFÃPEKED«@CUÂFCDdqVDdXwkxgªHIU^REHIT3H L h-K�XCHM@OHSDGF � *���U^W�qVk6XCHIDGP�kYREP©KER�Ç�REU Z R
TGUVRETGDGR)@NXwk6@CHIU^REF]³�@CB-DyRmkx@CK�XODyUVW´@CBEDyHIU^REHIT[FCh8DGTGHIDGF;T�kYR ' DyT]U^R)@NXOU^gSgIDGP ')( PEUVhEHSRE`Ù- t�Ë�Z HM@OB
@CDG@NXlkYT ( kYREUc\)K-HSREUcPEH L DG@CBmkYRED	Ùùr t >t<·Ûw³¾FCUÀ@OBmk6@3@CBEDÄPEU L HSRmkYR)@«FCh�DGTGHIDGF3TGU^R)@NXOH ' K�@OHSRE`À@CU
@CB-D[DGgIDGTd@NXOHST�kYg´TGU^REP-KETd@CHSqcHS@ ( HSF�@CBED·PEU^h8kxR)@ ¼ r�BED_h�XCUcTGD]PEK�XCD[W9U^XpPEU^hEHIRE` - t�Ë�Z kxFpFCH L hEgID ¼
r t >×< Z kxFªP-HSFCFCU^gSqVDGP<HSRQkxTGDG@CU^R-HM@NXOHSgSD°Ù×? t >yÛ¾kYREPQkxPEPED]P®@CU¯@CBED×- t;Ë Flk L hEgSD ¼ r�BEDj? t >
Z kxF/DGq^kYh8U^Xlk6@ODGP¯HIRÃkJqVkxTGK-K L U�q>DGR Z BEHSgID Z k6X L HSRE`b@OBED L H»¸�@CK�XOD£FCUb@CB8k6@�@CBEDªgSHI\)K-HSP±TdX ( FN@wkxg
Z kxFfHSR±HM@OF$HSFCU^@NXCUVhEHST;h-BmkxFCD ¼ r�B-DªgSHS\cKEHIPÃTdX ( FN@lkYg�Flk L h-gSDGF/KEFCDGPÃBmkYP±PEUVhmkxR)@$TGUVRETGDGR)@NXwk6@CHIU^REF]³
')(¨Z DGHI`^B)@nUVWªP-U^hmkYR>@·@OUvgSHI\)K-HSPÜTdX ( FN@lkYgÆ³�U^W�3"� 4 z L � | ò�Q ³ � � �;� L � | ò"ó kxREP	zE�i? 4�L � | ò"óx¼
ä ¸�h�DdXCH L DGR)@CF Z HS@CB�FCHI`^REHS-T�kxR)@Cg ( BEHS`^B-DdXbUYXjgSU Z DGXjPEUVhmkxR)@bTGUVRETGDGR)@NXwk6@CHIU^REFjBmkGqVD ' D]DGRvgSD]FCF
XCD]h�XCUcPEKETGH ' gSDnPEKED_@CU®REU^R�ºÅU^B L HIT·D�}�DGTd@CF ¼ ñEk L hEgIDGF Z HM@CB¨k°BEHI`^BvT]U^RETGD]R>@CXlk6@OHSUVR�U^W/r t >×<
BmkGq>DV³>gIDGW5@¾@OU_@CB-D L FCDGgMq>DGF]³)TwBmkxRE`VDGP®TGU^gSUVK�X£W1XCU L kxR«UYXCHI`^HSRmkYgmU@} Z BEHM@ODJ@CUnU^XlkxR-`^DJ@CUn`^XCDGDGR ¼
r�B-DnFlk L D¯BmkxF ' DGDGR�REU^@CHST]DGPÄW9UYX[k®FCU^gSK�@OHSU^R¨UVW$r t >×<êHIR�? t > HSREP-DGh8D]REPEDGR)@bUVW$TGUVRETGDGR�º
@NXwk6@CHIU^R ¼ r�BED·P-K�Xlk6@OHSUVRvU^W�@OH L D·PEK�XOHSRE` Z BEHITwBá@OBEDGFCD·TwBmkYRE`^D]FJUcTGTGK�XbHSF Z DGDdÇ�FJ@CU L U^R)@OBEF ¼
r�B-D°Flk L hEgSDGF Z DdXCD«kxg Z k ( F±kxRÓU%} Z B-HM@CD{TGU^gIU^K�X·W9U^X_@CBED{PEU^h8kxR)@·TGU^RETGD]R>@CXlkx@CHSUVREF·KEFCDGP¶HIR
@CB-D_D¹¸�h8DGXCH L DGR)@OF ¼

r�BEDnD¹¸�h8DGXCH L DGR)@wkxg�kYhEhmk6Xwk6@CK-F Z kxF[kxFCFCD L±' gSDGP Z HS@CB�@CBEDnD¹¸�TGDGhE@CHSUVRvU^W$@CBEDnDGgSDGTd@CXCUcPEDGF ¼
r�B-D�HSREREDdX£kxREP°U^KE@CDdXfDGgIDGTd@NXOUcPEDGF Z DdXOD�TGgSD�kYREDGP´³^EXOF¿@ Z HM@CB L Dd@CB8kxREUVgc@CB-DGR Z HM@OB°P-D¹ºÅHSUVREHSÁGDGP
Z k6@ODdXpkYREPáP�XCHSD]P ¼ r�BEDy@CDd¬mU^R Z kxFCBEDdXOF;@OBmk6@�D]gSDGTd@CXCHST�kYgSg ( HIFNUVg5kx@CD[@CBED[U^K�@ODdX�DGgIDGTd@NXOU)P-D Z DdXOD
kxgIFCU	TGgID�kxRED]P Z HS@CB L Dd@CBmkYREU^g[kxREP�P-D¹ºÅHSUVREHSÁGDGP Z k6@CDGX ¼ abHSXN@]³p`YXOD�kxFCD¨HSR�hmk6XC@CHST]KEg5k6X�³JT�kYR
`YXOD�k6@Og ( D�}�D]Td@ª@CBEDyD]gSDGTd@CXCHST�kYg�TGUVREPEKETd@OHMq�HM@ ( kYREP«@OBEDdXCD]W1U^XCDj@CB-DyW1KER-Td@CHSUVR<U^WµDGgSD]Td@NXCHIT�kxg HSFCUVg5k�º
@CHIU^R�@CBmkx@b@CBED·@ODd¬-UVR�FCDdXCqVDGF ¼ r�B-D±kxFCFCD L±' gSDGPÄHSRER-DdXbDGgSDGTG@NXCUcPED¯gSDGFCFb@OBED·@CU^hÄBmkx@bD]gSDGTd@NXOUcPED
Z kxFykYPYý¿KEFN@CDGPv@CU{XOUY@lkx@CD·@NXOKED_@OU®HM@OFjk6¸�HIFp@CU Z HM@OBEHSRÄ|f� |^|>z°HSRETwBED]F ¼ r�B-D_@CUVhvBmkx@pD]gSDGTd@NXOUcPED
Z kxF�FCTdXOD Z DGP<PEU Z R<@CU±@CBED[FCBmkxW1@�U^W´@OBEDyHIREREDdX�DGgSDGTd@CXCUcPED_kxR-P3@OBEDyU^K�@ODdX�DGgSDGTd@CXCUcPED Z kYF]³ ')(
KEFCDnU^W�XODGTGDGR)@Cg ( TGgSD�kYREDGPvhEg5kYFN@CHSTnFCTdXOD Z F]³�kxFCFCD L±' gSDGP ¼ r�BED·UVK�@CDdXbDGgSD]Td@NXCUcPEDnT�kxR ' D L U�qVDGP

� �



')( kxR	4 � @CXlkxR-FCg5k6@OHSU^R®FN@lkY`^DnÙ×FCDGDt��HS` ¼ z ¼ zVÛfkxREP Z kxF£kxP^ýÚK-FN@CDGP{FNU[@OBmk6@f@OBED�HIREREDdXfD]gSDGTd@NXOUcPED
Z kxFpTGUVRETGDGR)@NXOHST�kYgSg ( hEg5kYTGDGP ¼

r�BEDrm -g L ºÅP�Xwk Z HSRE`WoµkYFNFCD L¯' g (ÄZ kYF_@CBEDGRÓKEFCDGP¶@OUQW9UYX L @CBED{gSHI\)K-HSPÓTdX ( FN@wkxgf-g Lv¼ rJBED
FCBmkxXCh8D]REDGP�kYREPvh�U^gIHSFCBEDGPvDGPE`VDGFpU^W�@CB-D_HIREREDdXjkYREPvUVK�@CDdXpD]gSDGTd@CXCUcPEDGF Z DGXCD_EXCFN@b`VDGR)@Cg (<Z DG@
Z HS@CB·@CBED�gSHI\)K-HSP·TdX ( F¿@wkxg>Flk L hEgSD ¼ r�B-DGR_@CBED m -g L ºÅP�Xlk Z HSRE`Wo�kYFCFCD L¯' g ( HSFµK-FCDGP_@CUJFCgIU Z g ( P�XlkY`
@CB-DnFN@lkYHSREgIDGFCFyFN@CDGDGg�XlkxÁGU^X ' g1kxPEDV³ kYgSFCU Z Dd@C@CDGP Z HM@OBÄgSHS\cKEHIPÄTdX ( FN@lkYgÆ³ækxTdXCUVFCFb@OBED±kYRERcKEgSKEFb@CU
W9UYX L @OBEDn-g Lv¼ opFCKmkYgSg ( @CBEDnEXOFN@yW1D Z kx@N@OD L h�@CFjHIRÄP�Xlk Z HSRE`3@CBEDnmg LÞZ DGXCD±KEREFCKETGTGD]FCFNW9KEgå³
Z HS@CB�@OBEDÄ-g L ' XCD�k6Ç�HIRE`	PEKEXCHSR-`Ü@OBED¨P�Xlk Z HSRE`©h�XCUcTGDGFCF ¼ þ�B-HSgSD¨PEXlk Z HSRE`E³jkÜgIU Z h8U Z DGX
L HSTGXCU^FCTGUVh8D>³´T]U^gSUVK�X t�t a�q�HSP-DGUQT�k L DdXlkQkYREPÀk<T]U^gSUVK�X L U^REHS@CUYX Z DGXCD{KEFCDGP¶@OUQqcHID Z @OBED
-g Lv¼ þ�BEDGR�qcHID Z DGP�HSR�XODd¬-DGTd@ODGP Z BEHM@CDÂgIHS`^B)@]³b@CB-DÄ-g L F<PEHIFChEg5k ( FCDdq>DdXlkYgyHSR)@ODdXCW9DdXCDGR-TGD
TGUVgSU^K�XOF ¼nË¾(�L U�q�HSRE`3@CBED±XwkxÁGU^X ' g5kxP-D ' kxTlÇ¨kxREPÂW1U^XN@CBÂPEKEXCHSRE`<@CBED±PEXlk Z HIRE`E³µk®-g L Z HM@OB
KEREHIW1U^X L TGUVgSU^KEX¾T�kYR ' DJFCDGgSDGTG@CDGP«kxR-P{PEXlk Z R ¼ ��HSg L F�U^W�K-REHSW9UYX L TGUVgSU^KEX�T]U^KEgIP ' DJU ' @wkxHSR-DGP
Z B-DGR°@OBEDJXwkxÁGUYX ' g5kxP-D Z kxF£P�Xlk Z R®FCgIU Z g ( ñ�z!Ì �·L{L á L HSR ¼ AjRETGDjkymg L�Z HS@CB3k_K-REHSW9UYX L
TGUVgSU^K�X±U�qVDGX±HM@CF±DGR)@CHSXCD<kxXCD�kvHSF±P�Xlk Z R´³�@CBED«XlkxÁ]UYX ' g5kxP-D«U^W;@OBEDFm -g L ºÅP�Xlk Z HSRE`Wo/kxFCFCD L±' g (
HSF_P�Xwk Z RÜkxF·W×kxX ' kYTOÇ¨W1XCU L @CBED°DGPE`VDÃUVW�@OBED{kxR-R)K-gSKEFnkxF_HSF L DGTwBmkxREHIT�kxgIg ( h8UVFCFCH ' gID ¼ rJBED
PEHIF¿@wkxRET]DnHSFjUVW5@ODGRÄFCDdq>DdXlkxg�-g LÞZ HSP�@CB-F ¼ þ�BED]R�FCKETwBÂk°P-HSFN@lkYRETGD¯TGUVKEgSPÄREUY@ ' D·XCD6kxTwBEDGP¨kYF
Z B-DGRnK-FNHIRE`bg1k6XC`VD£U^K�@ODdX�DGgIDGTd@NXOU)P-DGF]³6@OBED�XwkxÁGU^X ' g5kYPED Z kYF�P-HSFlkxFCFCD L±' gSD]PÃkxREPnXCD L U�q>DGPnW1XOU L
@CB-DÃqVkxTGKEK L TwBmk L¯' DdX ¼ rJBEHSF·h�XOU)T]DGPEK�XOD°DGREFCKEXCDGF_@CBmkx@·DGgIDGTd@NXOHST�kxg�h8DdXC@CK�X ' k6@OHSU^R-F ' DGT�kxKEFCD
U^W�@OBED L Dd@wkxg ' g5kYPED[@OUÃ@OBED[-g L kxXCD_REDG`VgSHI`^H ' gID ¼

r�BED_@CBEHITOÇ�REDGFCFpU^W�@CBED_-g L Z kxFbPEDd@CDdX L HSREDGPQW1XCU L @CBED·HIR>@ODdXCW9DdXCD]RETGD_TGUVgSUVK�XpU^W�@CBED_-g L
KEREP-DdX£XCDd¬mDGTd@CDGP Z BEHS@CDjgIHS`VB>@ ¼ rJBEHSF L DG@CBEUcP Z U^XNÇ�F Z DGgSg�W9UYX;HSR)@ODdX L DGPEH1k6@ODpmg L @CBEHITOÇ�RED]FNFCD]F
Z B-DdXCDj@CBEDjHSR)@ODdXCW9DdXCDGR-TGDjTGUVgSU^KEX;T�kxR ' DjK-Rmk L±' HS`VKEU^K-FNg ({L kx@CTwBEDGP«@CU{k·T]U^gSUVK�XªTwBmkxXN@ ¼ ü¾DdX (
@CB-HSR°-g L F¾kYhEh�D�k6X ' g5kYTOÇ®kxREP Z DdXCDJR-UY@¾KEFCDGP´³ Z BEHIgSD�@CBEHITlÇVDdX�-g L F£k6XCDjkyh8kxgSDJU@}mº Z BEHS@CDbkYREP
Z DdXODQkxgSFCUÓkGqVU^HIPEDGP©HSR	@OBED<D¹¸�h�DdXOH L DGR)@CF ¼ÓË¾( KEFCHSRE`ÂFN@lkxR-Pmk6XCP�TGU^gSUVK�XCH L Dd@NXOHST3@lk ' gSDGF{kYREP
h�XOU)T]DGPEK�XCD]F � 4 ³E3�³+-L� k·TGU^gIU^K�XNºå@CBEHITOÇ�REDGFCF£TwBmkxXN@£BmkYF ' D]DGR L kYhEh�DGP{UVK�@£W9U^X¾@CBEHSF£Dd¸�h�DdXOH L DGR)@ ¼
r�B-D;T�kYgSTGKEg1k6@CHIU^R«kxREP±@OBED;T]U^gSUVK�XfTwBmkxXN@¾kxXCD�`^HSqVDGR°HSR°?jhEh�DGREPEH»¸±? ¼ ñcHSR-TGD;F L DGTd@OHSTªmg L F�k6XOD
kxRÂHIR>@ODG`^DdX[RcK L±' DdXyUVW�F L DGTd@OHST L UVgSDGTGK-g5k6X[g1k ( DdXOFG³ Z HM@OBÂD�kxTwB¨g1k ( DdX_U^W¾F L DGTd@OHST±? - t;Ë�� ?@�
' DGHSRE` � � � 4 R L @CB-HSTlÇ�³ @CB-D±-g L TGU^gIU^K�X_HSF_KEFCDGP¨@CUáHSPEDGR)@OHSW ( @CBED±-g L @OBEHSTlÇ�REDGFCF L D�kYFCK�XCDGP
HSR�F L DGTd@OHSTág5k ( DdXOF ¼ òvUVFN@{U^WJ@OBED<Dd¸�h�DdXOH L DGR)@CF Z DdXODáh8DGXCW9UYX L D]P Z HM@OB	mg L F ' Dd@ Z DGD]R¦z;*
kxR-P`-.*Qg1k ( DdXOFn@OBEHSTlÇ ¼ AbqVDGX L U^FN@¯U^W;@OBED L HSPEPEgID®U^W;@OBEHSFnXwkxRE`VDV³�@OBED®-g L @OBEHSTlÇ�REDGFCF¯T�kYR

� z



' DÂPEDd@ODdX L HIREDGP�@OU Z HS@CBEHIR&û·z	g1k ( DdXOF]³ Z B-HSgSD¶TGgIU^FCD¶@CU©@OBED¶DGREPEFQU^Wn@CBEDÂXwkxRE`VDÜk L UYXCD
TGUVREFCDdXNqVk6@CHSqVD<PEDd@CDGX L HSRmkx@CHIU^R	U^W Z HS@CBEHSR·û�*�g5k ( DdXOF Z kxF±K-FND]P ¼ abKEXCHSRE`Ä@CBED3TGUVK�XCFCD3U^WbkYR
D¹¸�h�DdXCH L D]R>@�³�@CBEDfmg L F Z DdXOD�q�HSFCKmkxgIg (_L UVREHM@CU^XCDGP·@OUjkxFCTGDdXC@lkYHSR·@CBmkx@�@CBED ( XOD L kxHIREDGP·K-REHSW9UYX L
HSR°@CBEHITOÇ�RED]FCFf@CU Z HM@OBEHSR�û � g5k ( DdX ¼$ä ¸�h8DdXOH L DGR)@CF�HSR Z BEHSTwBÃ@OBED;mg L FCh�U^R)@lkYREDGU^K-FCg (Ã' DGT�k L D
REUVR�ºÅKEREHIW1U^X L Z DGXCDpk ' kxR-PEU^RED]P ¼ ?�@$@OH L DGF]³^-g L F Z HM@CB{FCDdqVDGXlkxg-TGU^gSUVK�XCF Z DdXCDJP�Xlk Z R ¼ rJBEDGFCD
-g L F]³´gSDGW1@_@OUQ@CBED L FCDGgSqVDGF]³�kxRERED6kxg$@OU�k3-g LìZ HM@OBÓKEREHIW1U^X L @OBEHSTlÇ�REDGFCF±kxREPÓBEDGRETGD°TGUVgSUVK�X ¼
r�B-DpkxRERED6kxgSHIRE`[h�XCUcTGD]FNF�T�kxR ' DJkYTGTGDGgSDdXwk6@ODGP '>( DGgSDGTd@CXCUcTGU^R)q>DGTd@CHIRE`·kxR-PÃFCB-D�k6XCHIRE`[@CBED;-g L F ¼

r�BED3h-g5kxRED<U^W�@OBED«mg L U^W1@CDGR©PEDdq�H5kx@CDGF±W1XOU L @OBED3BEUYXOHSÁGUVR>@wkxg ¼ r�BED3@CHIgM@ÃU^WJ@CBED<U^K�@CDGX
DGgSD]Td@NXCUcPED Z kxFákxPYý¿KEFN@ODGP�KER)@OHSgp@CBEDv-g L HIF«BEUYXCHIÁGU^R)@wkxg ¼ rJBED�U^K�@ODdX«DGgSD]Td@NXCUcPED Z kxF«@CBEDGR
kxP^ýÚK-F¿@ODGPÜKER)@OHSg�@CBED«HSREREDdX¯DGgSDGTG@NXCUcPED Z kxFÃkx`>kYHSRÀTGDGR)@CDdXODGP ¼áä ¸�TGD]FNF¯gSHI\)K-HSPÀTdX ( FN@lkYg¾U^RÓ@OBED
HSR-REDdX®DGgSD]Td@NXCUcPED Z kxF«TGgSD�kYREDGP ')( kV<"@OHSh L U^HSFN@ODGREDGP Z HM@CB L Dd@CBmkYREU^g ¼ rJBEDvgSHSP�U^Wj@OBED
qVkxTGKEK L TlBmk L±' DdX Z kxF[hEK�@yHSRÂhEg5kxT]D°kxREPÄ@CB-D°kxHSX Z kYFj@CB-DGR¨Ddq^kYTGKmk6@ODGP ¼ þ�BEHIgSD±DGR-TGgSU^FCDGPµ³
Z B-Dd@CBEDGXpHSRÄkxR�Ddq^kYTGKmk6@ODGPQDGR)q�HMXOU^R L D]R>@pU^XpU^@CBEDdX Z HIFCDV³E@CBED_-g L gSDGW1@p@CU®HM@CFCDGgIW/HIFJXCU ' KEFN@pHIR
@CB-DªFCDGREFCD£@OBmk6@$HM@�Xwk6XCDGg ( XOKEh�@CKEXCDGF/UYX$TwBmkxRE`VDGF�@CBEHITOÇ�RED]FCF ¼ r�BED�kxHSX Z kxF$Ddq^kYTGKmk6@ODGP±FCgSU Z g ( FCU
kxF�@OUnh�XCDdq>DGR)@�qcHI`^UYXOU^KEF;kYHMX¾¬-U Z F¾@CBmkx@ L k ( T�kYKEFCDJ@CB-DJ-g L @OU·XCKEh�@OK�XCD ¼ �mkYHSgSHSR-`_@CU·XCD L U�q>D
D¹¸�TGDGFCFjgSHI\)K-HSPÄTdX ( FN@wkxg�W1XCU L @CBED±HSREREDdXjDGgIDGTd@NXOU)P-D Z U^KEgIPÄT�kxK-FCD·@CB-Dn@NXlkYhEh�DGP¨kYHMXb@OU«W9UYX L k
' K '-' gSD;U^W8gSHS\cKEHIP°TdX ( FN@lkYg�@OBmk6@ Z UVKEgSP®kYg L U^FN@fT]DdXN@lkYHSREg ( T�kYKEFCD;@CBED;-g L @OUyXCKEhE@CK�XOD ¼ rJBEDJkYHMX
FCK�XNXOU^KER-PEHSRE`°@OBED_-g L Z kxFphEK L h8DGPQPEU Z RQ@CU3kxRÄk L±' HSD]R>@ph�XCD]FNFCKEXCD·UVW/|f� � Ì � � |Ã@OUYXCX ¼ ?�@
@CB-DGFCD£h�XCDGFCFCK�XODGF�@OBED L D6kxR¯W5XODGD£hmk6@OBEF�U^WEREHM@CXCUV`^DGR°kxREP¯U]¸ ( `^D]RÃk6XCD ' Dd@ Z DGD]R¯|f�i*MÌ¯|T� |.* L{L ³
TGU L hmk6Xwk ' gSD�@CU[@CB-D;-g L Z HSP�@OBIð ¼$½ @�HSF�D¹¸�h�DGTd@CDGPÃ@OBmk6@f@CBEDJP�XlkY`_UVRÃ@CB-D;-g L P-KED;@OUy@OBEDpkYHMX
k6@JXCDGP-KETGDGPáh�XCDGFCFCK�XOD_HSFJREDG`VgSHS`VH ' gSD ¼�� � |%�µr�BED[hEXCDGFCFCK�XOD Z kxFJREU^@bkxTd@OHMqVD]g ( TGU^R)@NXOU^gIgSDGPQP-K�XCHSR-`
kxR©Dd¸�h�DdXOH L DGR)@lkYg£XCKERµ³¾kYgSgSU Z HSRE`Â@CBED3qVkxTGK-K L @CUÂFCgSU Z g ( PED]T�k (>¼ÜË Dd@ Z DGDGR�D¹¸�h�DdXCH L DGR>@wkxg
XCK-REF]³8@OBEDnqVkxT]KEK L TwBmk L±' DdX Z kxFyDdqVkxTGK8k6@CDGP ¼ ?jF_k®XCDGFCKEgS@]³�@OBED¯hEXCDGFCFCK�XOD±REDdq>DdXyD¹¸�TGDGD]PEDGP
*±@CUYXCXpPEK�XCHIRE`Ã@OBED_TGU^K�XOFCD·U^W$kxRQD¹¸�h8DGXCH L D]R>@ ¼

oJ@CHSgIHSÁGHSR-`�@CBEDáz;* 4 |V|�FN@ODGhEF±h8DGXnXCDGqVU^gIK�@CHIU^R	FN@ODGhEh�DdX L U^@CU^X]³�@OBED«HIREREDdX±DGgIDGTd@NXOU)P-D Z kYF
XCU^@lk6@ODGP¯k ' U^K�@µHM@OF�k�¸�HSF�k6@�kYRE`^KEg1k6XµW1XCDG\cKEDGR-TGHSDGF´KEh_@CU�R�Ò 4 ²ÃXlkYPMá6F ¼ rJBED$@OD L h�DdXlk6@OK�XCD Z kYF
REU^@ykxTd@OHMqVD]g ( TGUVR>@CXCU^gIgSDGP´û8REDGqVDdXC@CBEDGgIDGFCF]³�kxgIgµD¹¸�h�DdXCH L DGR)@CF Z DdXODnh8DGXCW9UYX L D]PÄk6@b@CB-D¯k L±' HIDGR)@
XCUcU L @CD L h8DdXwk6@OK�XCDJUVWæz � û � P t ³ Z DGgIg ' D]gSU Z @OBEDpF L DGTd@CHITJ?pºÅRED L k6@CHIT�@NXlkYREFCHM@OHSU^R<k6@ �@� �i*SP t
W9UYX¯KEREPEUVh8DGPV- t;Ëj¼ r�B-D{TGU L hEK�@ODdXnHSR)@CDdXOW×kYTGDGP	ÿ[DGHM@CB-gSD ( DGgSD]Td@NXCU L Dd@CDGX·FCDdXCqVDGP©kxF ' UY@CB©k
qVUVgM@lkY`^D·FCU^KEXCTGDnkYREP�kÃhEHSTGU)k L{L DG@CDdX ¼
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��HS`^K�XOD®z ¼ 3E1_Ì�DGh�XODGFCDGR)@lk6@OHMqVD{TGK�XCXCDGR)@¿ºåq>U^gM@wkx`VD°Pmk6@wk ¼°t K�XNXODGR)@¿ºåq>U^gM@wkx`^D{TwBmk6XwkxTd@ODdXCHSFN@OHSTGF·W9UYX
TGU L hEgSDd@ODjD¹¸�h�DdXOH L DGR)@lkYgmXOKEREFJk6@ªXwkxPEHIKEFªXlk6@OHSU{ÑÂÒ�|T��$ 4 3nHSR3@CB-D[k ' FND]RETGDjUVW´FCBED6k6X_ÙåkVÛ£kYREP
Z B-DGRQF¿@CXCUVRE`^g ( FNB-D�k6XODGPÓÙ ' Û ¼

� $



?jRÓD¹¸-k L hEgID{U^WJkáTGK�XCXCDGR)@¿ºåq>U^gM@wkx`VD®TwBmk6XlkYTd@CDGXCHSFN@CHIT«HSR	k<-g L²Z HM@OBEU^K�@¯FCBED�kxXnHSFnFCBEU Z R
HSRV��HI` ¼ z ¼ 3Yk ¼±½ @_TGUVREFCHSFN@CF·UVW¾Pmk6@wk3U ' @wkxHSR-DGPÂW9UYX_HIRETdXCD L DGR)@lkxg�kxREP¶PEDGTdXOD L DGR)@lkYg�q>U^gM@wkx`^D]F ¼
r�B-DyTGK�XNXODGR)@¿ºåq>U^gM@wkx`^D_TlB8k6XlkYTd@CDdXOHSFN@CHIT[TGgSD�kxXCg ( FCBEU Z F;@ Z UÃXCDG`^HIU^REF]û�UVREDyW1U^X;qVU^gS@lkx`VDGF�F L kxgIgSDdX
@CB8kxRÓk«TGXCHM@OHST�kxg$qVU^gS@lkx`VD®Ê ß kYREPÂU^REDÃW9UYX[qVUVgM@lkY`^DGF_`YXOD�k6@ODdXy@OBmkxRÜÊ ß ¼ rJBEDÃTdXCHS@CHST6kxg/qVUVgM@lkY`^D
@CB8k6@;FCDGhmk6Xwk6@CD]F£@CBEDGFCDj@ Z UnXODG`^HIU^REF;HSF;HSR«@CBEDbq�HST]HSREHM@ ( UVWæ@CBEDbÇ�HSR�Ç®UYX;DGg ' U Z HSR«@CB-DjTGK�XNXODGR)@¿º
qVUVgM@lkY`^DjTwBmk6XwkxTd@ODdXCHIF¿@OHST ¼�½ R®@CB-DJXODG`^H L D[Êv��ÊEßw³)@CB-DpTGKEXNXCDGR)@ªHSFªgSHSR-D�k6XCg ( PED]h8DGR-PEDGR)@¾U^R®@OBED
qVUVgM@lkY`^DjkYREP°@CB-DdXCDGW9UYXOD�@OBEDJ-g L HSF¾U^B L HIT ¼/ä ¸�h�DdXCH L DGR)@CF�HIRY- t�ËÀZ HM@OB{FCHS`VREHMmT�kxR)@Cg ( B-HS`^BEDGX
kxR-P®gSU Z DdX£TGUVRETGDGR)@NXwk6@OHSU^REF£U^W r t >×<�FCBEU Z ³�kx@¾gSD6kxFN@£HSREHS@CH5kYgSg ( ³cREUVR�ºÅU^B L HSTpTGK�XNXODGR)@¿ºåqVUVgM@lkY`^D
TwBmk6XwkxTd@ODdXCHSFN@OHSTGF_DGqVDGRÂW9UYX¯Ê ��ÊEß ¼ e$XOHSUYX[@OU<U ' @lkYHSREHIRE`3@OBEDÃP8k6@lk3FCBEU Z R¶HSRÂ@CBEHSF[-`^K�XODV³µk
h�XODGgSH L HIRmk6X ( @ODGFN@bXOKER Z kYFjh�DdXCW9UYX L DGP ¼ rJBEDn@ODGFN@bXCK-R�TGUVREFCHSFN@CD]PÄU^W L D�kxFCKEXCHSRE`<k®TGK�XNXODGR)@¿º
qVUVgM@lkY`^DnTwBmkxXlkxTd@ODdXCHIFN@CHST¯U^W/@CBED_-g L WùkxHSXCg ( Xlkxh-HSPEg ( kYREP Z HM@OB�g5k6XO`^D·qVU^gS@lkx`VD¹ºÅFCDGhmkxXlk6@OHSUVR ' D¹º
@ Z DGDGRÂPmk6@wk®h�U^HSR)@OF ¼ r�BEDÃhEK�XCh�U^FCD±U^Wf@OBEDn@ODGFN@yXCKER¨HSFy@CU<\cKEHSTlÇ�g ( DGFN@CH L k6@OD{Ê ß ¼ ?êhEgSU^@[U^W
@CB-DpPmk6@wk_W5XOU L @CDGFN@¾XCK-R{XCDGFCK-gM@CF£HIR3k ')( ºÅD ( DpPEDd@CDGX L HSR8k6@CHIU^R®UVWµÊEß$PEDGREUY@ODGP<ÊEßUT �V�|´ Ø ËXW ¼ þ�HM@CB
@CB-HSFbkYhEh�XOU]¸�H L k6@OHSU^R´³mkÃTGK�XCXCDGR)@¿ºåq>U^gS@lkx`VD·TlBmkxXlkYTd@CDdXOHSFN@CHIT_HIFJU ' @lkYHSREDGPÄkxFJW9U^gSgIU Z F ¼

?�XODGPEKETGDGPQTGUVR>@CXCUVg´hmk6Xwk L Dd@ODdXÕu�HIFJPEDd-RED]PvkxF

u£ÒZY Ê
ÊEßUT �U�¤´ Ø Ë[W]\ Ï Ì � � ÙÆz ¼ � Û

t KEXNXCD]R>@NºåqVUVgM@lkY`^DÄPmkx@lkÜHSF®@OBEDGR�U ' @lkxHIREDGP '>( FCDd@N@CHIRE`Ü@OBEDvqVUVgM@lkY`^DÂkYFák¶W9KERETG@CHSUVR�U^Wy@OBED
XCD]PEKETGDGPQTGUVR>@CXCU^g´h8k6Xlk L Dd@CDGX�uJ`^HMq>DGR ')( HSR)qVDGXN@CHIRE` ä \cR ¼ z ¼ �

Ê«Ù¥ulÛ�Ò�^ � µ9ubÊEß T �U�¤´ Ø ËXW � ÙÆz ¼ zVÛ

Ë DG`^HIREREHSR-`¦kx@FuÀÒ Ì � ¡¥õÈy2õ Ê Ò |E³p@OBEDÓkxhEh-gSHSDGP�qVUVgM@lkY`^D¶UVR�@CB-D¨HIREREDdXQDGgSDGTG@NXCUcPEDÂHIF
HSR-TdXCD L DGR)@ODGP ¼ rJBED¾q>U^gM@wkx`^DªHSR-TdXCD L DGR)@OF/kxXCD£D�}�D]Td@CDGP ')( HSRETGXCD L DGR)@CHIRE`p@OBED¾XCDGP-KETGDGP¯TGU^R)@NXOU^g
hmkxXlk L DG@CDdX×u ¼ r Z U«TGU^REFN@wkxR)@bHIRETdXCD L DGR)@CFjkxXCD·K-FND]P:u`_È° �a� kYREP:ucb T ´ed`� _È° �a� ¼�Ë DG@ Z DGDGR=u�Ò�Ì �
kxR-PÂ@ ( h-HST�kxgIg ( u·Ò©Ìj|T� z@*�³´@OBED°HSRETGXCD L DGR)@CF Z DdXOD°HIRVu b T ´ed`� _È° �f� ¼{Ë Dd@ Z DGD]RVu·Ò©Ìj|T� z@*QkYREP
k L k6¸�H L K L qVkxgSK-D_UVW�upKEFCKmkxgIg (á' Dd@ Z DGDGRv|f� z@*«kxREPÄzE� |E³E@CBED·HIRETdXCD L D]R>@OF Z DGXCD·HSR:u`_È° �a� ¼£½ R
@CB-DGFCD£D¹¸�h8DdXOH L DGR)@CF/|T� |V| � �Íuc_È° �a� ��|T� | � z;* Z HM@CBnucb T ´ed`� _È° �a� ' Dd@ Z DGD]R 4 kxR-P±z%$p@OH L DGF�g5k6XO`^DdX ¼
?jFyk°XCDGFCK-gM@b@OBED·qVUVgM@lkY`^D¯HSR-TdXCD L D]R>@OFyk6XODnREU^@jTGU^REFN@wkxR)@[kxR-P�`^Dd@jh�XOU^`YXODGFCFCHMqVD]g ( F L kYgSgSDdX[kYF

� *



ÊwÔ ÊEß T �U�¤´ Ø Ë[W ¼ r�BED_HIRETdXCD L DGR)@CFbk6XCD_@ ( hEHIT�kxgIg ( gIDGFCF�@OBmkxR�|T� � qVUVgM@CF Z BEDGRÄÊhgAÊEß T �V�|´ Ø Ë[W ¼
?jW5@ODdXnD�kYTwBÓqVUVgM@lkY`^D«HIRETdXCD L DGR)@_@OBED{-g L²Z kYF±kYgSgSU Z D]PÜ@CUvXODGg5k6¸¶W9UYX ' Dd@ Z DGD]R � |nÌ � -

FCDGTGUVREPEF ¼ r�BED�gSU Z DdX ' U^KEREP�DGREFCK�XODGF®@CBmkx@®@CBED�T�kxh8kxTGHM@OHMq>Dv@NXwkxREFCHIDGR)@CF«B8kdq>D�FCK�É®TGHSDGR)@Cg (
PEDGT6k ( DGP ¼ rJBEHSF�XCDGg1k�¸-k6@CHIU^R¯@CH L D�ibHIF�REU^@�TGU^R-F¿@wkxR)@fkx@�D�kYTlB°kxhEhEgIHSDGP¯qVUVgM@lkY`^D ' K�@�`VDd@CF/gSU^R-`^DdX
@CB-DnTGgIU^FCDdXj@CBED°Ê�HSFb@OUáÊEß T �U�¤´ Ø ËXW ¼ �EU^Xb@CB-DnPmkx@lk{U ' @lkYHSREDGP Z HM@OBÄHSRETdXOD L DGR)@lkYg´q>U^gS@lkx`VDGFb@OBED
XCD]g5k�¸-k6@OHSU^R«@CH L D Z BED]R®gSU^R-`^DdX¾@OBmkxR � |·FCDGTGU^R-PEF]³ Z kxF;kxF;k_W1KER-Td@CHSUVR«U^W�uG³)PEDd@ODdX L HSR-DGP{W1XOU L

i-Ù¥ulÛ�Ò�TGDGHIg Y � -
� µ � Î u Î \ ã ÙÆz ¼i� Û

Z B-DdXCD3TGDGHSgåÙºÏ�Û·HSF¯@CBED3F L kxgSgIDGFN@ÃHSR)@CDG`VDdX±REUY@±F L kxgIgSDdX¯@OBmkxRÝÏ ¼ rJBEHSF¯@CDGTwBER-HS\cKED<kYgSgSU Z F±W9UYX
gSUVRE`^DdX±XCDGg5k6¸-k6@CHIU^R	@CH L DGF±TGgSU^FCDGX¯@OU�@CBED3TdXCHM@OHST�kYg¾q>U^gM@wkx`VD Z B-DdXCD3TdXCHM@OHST�kYg£FCgSU Z HSRE`¨PEU Z RÀHIF
D¹¸�h�DGTd@CDGP ¼ rJBEDjXCD]g5k�¸-k6@OHSU^Rá@CH L DyHSFpk6@�HM@CF L k�¸�H L K L TGgSUVFCDj@OUÙu£Ò�|¯U^X;DG\cKEHMqVkxgIDGR)@Cg («Z BEDGR
Ê Ò ÊEß T �V�¤´ Ø ËXW ¼ Ì�DGg1k�¸-k6@CHIU^R{@CH L DGFfgSUVRE`^DdX�@CBmkYR«k ' U^K�@ � -_FCDGTGU^REP-Ffh�DdX�Pmk6@wkyh�U^HSR)@ Z DGXCDJREU^@
W9D�kxFCH ' gSDÃP-KED¯@CU3@OBEDÃP�XCHIW5@_U^W�@CBEDÃDGgIDGTd@NXOHST�kxg$TGUVREPEKETd@OHMq�HM@ ( ³ Z BEHSTwB Z HIgSg ' D±P-HSFCTGKEFCFCDGP¶g5k6@ODdX ¼
?jW1@CDdX±@CBED3XCDGg1k�¸-k6@OHSU^R©h�DdXCHIUcP´³ ' Dd@ Z D]DGR � |V|ÙÌ�z^|^| L D�kxFCK�XOD L DGR)@CF±U^W�@OBED3TGK�XNXODGR)@]³$D6kxTwB
FCDGhmkxXlk6@ODGP ')( z@* L HSgIgSHSFCDGT]U^REPEF]³ Z DdXCD[kGqVDdXwkx`^D]P ¼ r�BEDbFN@lkYREPmkxXCP3PEDdq�H5kx@CHSUVR«U^W @OBED L D�kYFCK�XCD¹º
L DGR)@CF°UYX � ��UVWp@CBEDvkGqVDdXwkx`^D>³ Z BEHSTwBEDdq>DdX Z kxF{`YXOD�k6@CDGX]³ Z kxFÃ@lkxÇVDGR�kxFÃ@CBEDáDdXCXCUYX{HIR	@OBED
L D�kYFCK�XCD L DGR)@ ¼ rJBED·XCD�kYPEHSRE`«DdXNXCU^XjW1U^X L D�kxFCKEXCD L DGR)@CFbHSRv@CB-D·hEHST]U>k L{L Dd@CDdXpXlkYRE`^DnHSF � � ¼
r�B-DªqVUVgM@lkY`^D Z kxFfHIRETdXCD L DGR)@CDGPÃKEhÃ@CU·kjh�XODGPEDd@ODdX L HSR-DGP L k�¸�H L K L u ¼ rJBEDpkxhEhEgIHSDGPÃqVUVgM@lkY`^D
Z kxFj@OBEDGR¨U%}�FCDd@ ')( BmkxgSW£kYRÄHIRETdXCD L DGR)@lkxg�FN@CD]hÂkYREPÄ@CBEDGR¨PEDGTGXCD L DGR)@CD]P ¼ r�B-D¯PED]TdXCD L DGR)@OF
Z DdXOD_UVW�FCHSÁ]D�uc_È° �a� KER)@CHSg´@ ( hEHST�kYgSg ( uªÒhÌj|T� � ³ ' K�@pTGDdXN@wkxHIREg ( uJëaÌj|T� z@*�³mFNU{@CBmk6@pg1k6XO`^D·B ( F¿º
@CDGXCDGFCHSFJHSR<@CBED[TdXCHS@CHST�kYg qVU^gS@lkY`^D L k («' D[PEDd@CDGTG@CDGP ¼f½ RF��HI` ¼ z ¼ 3 ' HSF�FCBEU Z RvknXODGh�XCD]FCDGR>@wk6@OHMqVD
TGK�XCXCDGR)@¿ºåq>U^gS@lkx`VD®TwBmk6XwkxTd@ODdXCHSFN@OHST«HSR	k<-g L KEREPEDdXnFCBED�k6X ¼ >pUY@OD°@OBED{B ( FN@CDdXODGFCHSF ¼ ñ�HSRETGD°@OBED
@CD]F¿@¯XCK-RÜU^REg ( h�XOU�qcHIPEDGFÃkxR©kxhEhEXCU]¸�H L kx@CHSUVRÜ@CUv@OBED®TdXOHM@CHIT�kxg¾qVU^gS@lkY`^D3W9UYXn@CB-D®HSRETdXOD L DGR)@lkYg
XCK-R´³V@OBEDbPEDGTdXCD L DGR)@lkxg-XCKER L KEFN@£D¹¸�hEgIUYXCDbHSR«F L kxgSg8PEDGTdXOD L DGR)@CFªk_g5k6XO`^DdXªh8U^XN@CHIU^R«U^W XCD]`^H L D
W9UYX�u[ëA|«FCUQkxFj@CU<T�kxhE@CK�XCD¯@CB-D¯B ( FN@CDdXODGFCHSF ¼·Ë Dd@ Z DGDGRôujÒ Ìj|T� � kxREPôujÒ Ì � ³8@OBED¯P-DGTdXCD¹º
L DGR)@ Z kxFnu`b T ´�d`� _È° �a� ¼ rJBED{XCDGg5k6¸-k6@CHIU^RÜ@CH L D#iÄkx@¯D�kxTwBÓqVUVgM@lkY`^D«U^RÓ@OBED®PED]TdXCD L DGR)@wkxg$XOKER
Z kxF]³ Z BEDGRQ`YXOD�k6@ODdXJ@CBmkYR � |°FCDGTGUVREPEF]³EPEDd@ODdX L HIREDGPáW1XCU L PEDG@CDdX L HIREDGPQW1XCU L

i-Ù¥ulÛ¾Ò�TGDGHIgIY � -
� µ Î u Î \ � ÙÆz ¼ $)Û
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r�B-DyPEHÂ}�DdXODGRETGD ' Dd@ Z DGDGR3@OBEDyW9KERETd@OHSU^RmkYg W1U^X L F;HSR ä \)R-F ¼ z ¼i� kYREPQz ¼ $ÃHSF L U^@CHMqVk6@ODGP ')( @OBED
REDGD]P°@CUnBmkGq>DJgSUVRE`_XODGg5k6¸Ekx@CHIU^R®@CH L D]Fªk6@¾g1k6XC`VDdX Î u Î U^R{@OBEDJP-DGTdXCD L DGR>@wkxgEXCK-R{FCU±kxF�@CUnPEDd@CDGTG@
kxR ( g5k6XO`^DjB ( FN@CDdXCD]FNHIFªD�}�DGTG@CFªHSR3TdXCHS@CHST�kYgmq>U^gM@wkx`VD ¼ þ�BEDGR«@CBEDpmg L�Z kYF£FCBED6k6XCDGP ')( XCU^@lkx@CHSUVR
U^W�@OBED[HIREREDdXpDGgSDGTG@NXCUcPEDV³EHM@ Z kxFjkxgSgIU Z DGPÄk6@pgSD�kYFN@ � |ÃFCD]TGU^REP-FbkxW1@CDdXjk±TwBmkxR-`^D_U^W�FCBED�kxX�Xwk6@CD
@CU·k6@C@lkxHIR®kjFN@CD�kYP ( FN@lk6@OD ' D]W1U^XCDª@CBED�TGK�XNXODGR)@/q>U^gM@wkx`^D�TwBmkxXlkxTG@CDdXCHIFN@CHST]FG³ckYF$PEDGFCTdXOH ' DGPÃD�kxXCgSHIDdX]³
Z DdXOD_U ' @wkxHIREDGP ¼

r�BED±U^B L HIT¯h8U^XN@CHIU^REFyU^W$@OBED¯TGK�XCXCDGR)@¿ºåq>U^gS@lkx`VD±TwBmk6XwkxTd@ODdXCHSFN@OHSTGF[U^W$@OBED¯HSRETGXCD L DGR)@wkxg/kYREP
PEDGTGXCD L DGR)@lkYg�XCKEREF±HSR���HI`^F ¼ z ¼ 3YkÄkYREP ' PEU�REU^@¯T]U^HSRET]HSPED ¼ ñcHSR-TGD®@CBED®-g L o F¯`^DGU L Dd@NXOHST�kYg
h�XOU^h�DdXN@CHIDGF/kxXCD¾KERmkYgM@CDdXODGPnPEK�XOHSRE`p@CBED¾T]U^K�XOFND¾UVWc@OBED�XCKERµ³6HS@�HIF´@OBED¾DGgSD]Td@NXCHIT�kxgch�XCU^h�DdXC@CHSDGFµ@CB8k6@
BmkGq>D°TwBmkxR-`^DGP ¼Ã½ @·HSF Z DGgIg/Ç�REU Z RÂ@CBmkx@·gSHS\cKEHSPÓTdX ( FN@wkxgSFnPEDG`YXwkxPED°K-h8UVRÂPET°D¹¸�TGHS@lk6@OHSU^R � �@� � ¼
r�B-DnTlB8kxRE`VDGFbHSR�@CBEDnD]gSDGTd@CXCHST�kYg�TGUVREPEKETd@OHMq�HM@ ( kxXCD¯h�XCU ' k ' g ( PEKED·@OU®DGgIDGTd@NXOUcTlB-D L HST�kYg´XCD�kYT¹º
@CHIU^REF Z HM@OBÜ@CBED«DGgIDGTd@NXOUcPEDGF ¼ rJBED«h�XCD]FND]RETGD®UVW;FCK-HM@lk ' gSD«P-U^hmkYR>@OF¯HSFnÇ�REU Z RÜ@CUÂk6XNXODGFN@n@OBED
PEDG`^XlkxP8k6@CHIU^R�hEXCUcTGDGFCF]³�REUVREDd@CB-DGgSDGFCF«@CBEDÄDGgSDGTd@CXCUcTwBED L HST6kxgpXCD�kYTd@CHSUVREF Z HS@CB�@OBED�D]gSDGTd@CXCUcPEDGF
FCgSU Z g ( TlB8kxRE`VD[@OBED_-g L TGUVREPEKETd@OHMq�HM@ (>¼ r�BED·P�XOHSW1@pHIRá@OBED·TGU^R-PEKETd@OHMq�HM@ (<Z kxFbKEFCKmkxgIg ( ñAz��
' K�@JXlkYRE`^DGPvKEhá@OU � |�� PEK�XCHIRE`Ã@OBED_TGUVK�XCFCD_UVW$kYRQD¹¸�h�DdXCH L D]R>@wkxgæXCKERQUVW � | Ì � zY| L HIR)KE@CDGF
PEK�Xwk6@CHIU^R ¼$½ RI��HS` ¼ z ¼ -_kxXCDJhEgIUY@C@CDGP°@CBEDJTGK�XNXODGR)@¾kYF¾kyW9KERETd@OHSUVRÃUVWm@OH L Dpk6@�@ Z U[qVUVgM@lkY`^DGF]³>UVRED
' DGgSU Z @CBEDbTdXCHS@CHST6kxgmqVUVgM@wkx`^D[kYREP«UVREDjk ' U�q>Dp@CB-DpTGXCHM@OHST�kxgmq>U^gS@lkx`VD ¼ rJBEDp@CH L DpPED]h8DGR-PEDGRETGDpU^W
@CB-D±P�XCHIW5@[T6kxREREU^@ ' D¯P-DGFCTdXCH ' DGP¨FCH L h-g (>¼_½ @[HSF[TGgSD�kxXCg ( PEDGh�DGREPED]R>@yU^RÄ@OBED°kYhEhEgSHIDGPÄqVUVgM@lkY`^D
kxR-P°U^RÃ@CBED�FN@wk6@CDJUVWm¬-U Z HIRÃ@CB-D;-g Lv¼ �EK�XN@OBEDdX]³VW1XCU L \cKmkYgSHM@wk6@CHSqVDJU ' FCDdXNqVk6@CHIU^REF�HS@fBmkYF ' DGDGR
REU^@CHSTGD]P¶@OBmk6@n@CBED®P�XCHIW5@¯P-DGh8DGR-PEF·U^RÓ@CBED®FCBED�kxX]³�@CBED3k L±' HSD]R>@nh�XODGFCFCK�XCD<kxREPÜDdqVD]RÓUVR¶@OBED
hEB ( FCHST�kYg/DGgIDGTd@NXOU)P-D ¼ ajHÂ}�DdXODGR)@[DGgIDGTd@NXOUcPEDGF]³ DdqVD]RÄ@OBEU^K-`^BÄ@OBED ( kxXCDÃU^W�@CBEDÃFlk L D L k6@ODdXCH5kYgÆ³
BmkYPáPEHÂ}�DdXODGR)@�Xwk6@CD]FJU^W�P�XOHSW1@ ¼ e�DdXCBmkYhEF]³�@OBEHSF Z kYF ' DGT6kxKEFCD[UVWµ@CBED_PEHÂ}�DdXODGR)@�T]HMXCTGK L W1DGXCDGRETGD]F
@CB8k6@ Z DdXODnHIRÄTGU^R)@wkxTd@ Z HM@OBv@CB-DngIHS\cKEHSPÄTdX ( FN@lkxg ¼ ��HSg L Fykx@[k6@ L U^FChEBEDGXCHST¯h�XCDGFCFCK�XOD¯BmkYP�gSD]FCF
P�XOHSW1@J@CBmkYR<@OBEU^FCD¯k6@JXCDGP-KETGDGP�k L±' HSD]R>@Jh�XODGFCFCK�XCD ¼

r�BEDvP�XCHIW5@®UVWb@CBEDvDGgSDGTd@CXCHST�kYgJT]U^REPEK-Td@CHMq�HS@ (ÀZ BEHSTwB�HSF3kÂREU^R�º�HSPED�kYg�W9D�k6@OK�XCDvUVWp@OBEHSF®D¹¸cº
h�DdXCH L DGR>@jBmkYFb@ Z U3H L h�UYXN@wkxR)@jTGUVREFCDG\cKEDGRET]DGF ¼ ��HMXCFN@]³�HSW$@CBED±PEH L DGREFCHIU^REgIDGFCFjhmk6Xwk L Dd@CDGXCFjU^W
@CB-D<-g L kxXCDá@CU ' D�kYhEh�XCU]¸�H L k6@CDGg ( TGU^REFN@wkxR)@{U�q>DdX{@CBEDQT]U^K�XCFCDQUVWykYR¦D¹¸�h8DdXOH L DGR)@]³¾@CBEDGR
@CB-D®k L U^KER)@·U^W£P�XOHSW1@·FCBEU^K-gSP ' D L HSREH L kxg ¼ r�BEHSF L D6kxREF[@OBmk6@·@CBED°D¹¸�h�DdXCH L DGR)@_BmkxF_@CU ' D
TGUVREPEKETd@ODGPÂkxFy\cKEHSTlÇ�g ( kxFyh8UVFCFCH ' gSD>³�BEDGR-TGDn@CBED¯XCDGg5k6¸-k6@CHIU^R¨@CH L DGF Z DdXOD¯R-DdqVDdXyHIRÄD¹¸�TGD]FNFyU^W
� -®FCDGTGU^REP-F ¼ ñcDGTGUVREP´³E@CB-DnKERmkGqVUVHSPmk ' gSD¯P�XCHIW5@jPEK�XCHIRE`{@CB-D·XCKER�BmkYFJ@OU ' D±kxTGTGUVKER)@CDGP�W1U^XbHIR
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��HS`^K�XOD®z ¼ -f1yr�BED°P�XCHIW5@_HIR¨@OBED°TGK�XNXODGR)@ ¼ efgIUY@·U^W¾TGK�XCXCDGR)@[q>DdXCFCKEF[@CH L DÃW9UYXnk3K-REHSW9UYX L -g L
Z HS@CB�Ñ¶Ò�|f� $ 4 3 Z BEDGRQFCK ' ý¿DGTd@ODGPá@CU°�¸�DGPáqVUVgM@lkY`^DGFyÊ Þ ë�Ê ß kYREP�Ê Ï é�Ê ß ¼

FCU L D«XCD�kYFCU^Rmk ' gSD L kxREREDGX¯FCUÂkYF¯@CUÄTGUVgSgIDGTd@CHMq>DGg ( K-REPEDdXOF¿@wkxREP	Pmk6@wkvW1XOU L k L KEgS@CHM@OKEPED3U^W
-g L FfU^W�PEHÂ}�DGXCDGR)@�`^D]U L Dd@CXCHSDGF£kYREP°K-REPEDdXfq^kxXCHSUVKEF�FCBED�k6XOF ¼ rJBEHSF�BmkxFfXODGFCKEgM@ODGP{HSR«kyFN@NXlkYHS`VB>@Nº
W9UYX Z k6XCP ' KE@y@ODGPEHSUVKEF[Pmkx@lkákxRmkYg ( FCHSF_h�XOUcTGDGPEK�XOD Z BEHSTwBÂHSF_HSR)@NXOUcPEKETGDGPÂHSRÀñcDGTd@OHSU^Rô$ ¼ z<kYREP
PEHIFNT]KEFCFCDGP°HSRÃP-Dd@lkYHSg�HIRÃ?jhEh�DGREPEHM¸ äJ¼ þ�BEHSgID;@CBED;PEXCHSW1@�HSR±@OBED;TGUVREPEKETG@CHMq�HM@ ( HSFfHSRET]U^R)qVDGREHIDGR)@]³
HM@¾T�kYR ' DJTGUYXCXCDGTd@ODGP{W9UYX�HIR°@OBED�P8k6@lk ¼ ñ�K�XCh�XOHSFCHSRE`Vg ( BEU Z Ddq>DdX]³V@OBEDJP�XCHIW5@¾HSR{@CBEDJTGUVREPEKETd@OHMq�HM@ (
WùkxTGHIgSHM@wk6@CDGF®@OBEDvD¹¸�hEgSU^Xlk6@OHSU^R�UVW[k L KETwB ' XCU)kxPEDGX{XlkxR-`^DvU^Wj@OBEDvhmk6Xwk L Dd@ODdX®FChmkxT]DQUVWb@OBED
D¹¸�h�DdXCH L D]R>@ ¼ AyREDJU^W8@CBEDJh8k6Xlk L Dd@CDGXCF�HSR)@NXOU)P-KETGDGP{D�kxXCgSHIDdX Z kxF�@CB-DJe$XwkxREPE@Cg»ºÅgIHMÇVDbhmk6Xlk L Dd@CDGX
Ý ¼ r�B-D·P�XCHIW1@pHSRv@CBEDnTGU^R-PEKETd@CHSq�HM@ (áL k6Ç>DGFjkYTGTGDGFCFCH ' gID±k Z HSPED·XlkxR-`^D·UVW�Ý Z HS@CBEUVK�@bBmkGq�HSR-`
@CU{P�Xlk Z k¯-g L UVW�P-HÂ}�DdXODGR>@J@CBEHITlÇcR-DGFCFJU^X Z HM@CBÄkÃPEHÂ}�DdXODGR)@JPEUVhmkxR)@pTGU^RETGD]R>@CXlkx@CHSUVR ¼

?�g5k6XO`^DbRcK L±' DdX¾UVW D¹¸�h8DGXCH L D]R>@OF¾BmkxP®HIREHM@OH5kxgIg ({' DGDGR«h8DdXOW1U^X L DGP®HSR<kxR«DGR)q�HMXOU^R L D]R>@;k6@
k6@ L U^FChEB-DdXCHST£h�XCD]FNFCKEXCD;kxR-P·XOU)U L BcK L HIPEHM@ (>¼ rJBED¾hEXCUY@OU)T]U^gÆ³x@CBEUVKE`^B¯FCgIHS`^B)@Og ( PEHà}�DdXCDGR)@�W1XOU L
@CB8k6@�PEHIFCTGKEFCFCDGPQD�k6XOgSHSDGX]³ Z kxFJFCH L HSg1k6X ¼ rJBEDyXCDGFCKEgS@CFJW1XCU L @CBED]FCD[D¹¸�h8DdXOH L DGR)@CFpk6XOD[h�XCDGFCDGR)@ODGP

� -



kxR-P	PEHSFCTGKEFCFCDGP	HIR	?bh-h8DGR-PEH»¸	a ¼ ? F L kxgSgªRcK L±' DdX¯UVWJD¹¸�h8DGXCH L DGR)@OF Z DdXCD3h�DdXCW9UYX L DGPÀUVR
-g L F Z BEHSTwB<BmkYPQk¯REU^RcKEREHIW1U^X L HS@ ( HSR<@CBEHITOÇ�REDGFCF�U^W�k ' UVK�@�û·z¯F L DGTd@CHITyg5k ( DGXCF ¼ ò�U^FN@�UVW5@ODGR
@CB-DvREUVR)K-REHSW9UYX L mg L F{@OBmk6@ Z DdXCD�KEFCDGP�BmkxP¦@ Z UÜ@CBEHITlÇcR-DGFCFCDGF3kxREP�HSR�kxhEh�D�kxXlkxRET]Dá@OBED (
BmkGq>D[@ Z U«TGU^gIU^K�XCF ¼;t K�XNXODGR>@NºåqVUVgM@lkY`^D L D�kYFCK�XCD L D]R>@OF Z DdXCD·REU^@pU ' @lkYHSREDGPvW1XCU L @CB-DGFCD[mg L F
' K�@±@CB-D (ÓZ DdXCD<HSREFN@OD�kxP©K-FCDGPÀ@CUÄq�HSFCKmkYgSHIÁGD3@CBED3¬-U Z hmk6@C@CDdXOR ¼ ? W1D Z D¹¸�h8DGXCH L DGR)@OF Z DdXOD
h�DdXCW9UYX L DGPÂHIRÜkxRERcKEg5kxX[-g L F[HIRÜkxR¶DGTGTGD]R>@CXCHST°U^X_U@}mºÅTGDGR)@CDGXCDGP¶`^DGU L Dd@NX ()¼ r�BEHIF[`VDGU L Dd@CX (
Z kxFÄkxTGTGD]FCFNH ' gSD ')(�L U�q�HSR-`©@CBED¶UVK�@CDGXQDGgIDGTd@NXOUcPEDÂFCU�@CBmkx@Q@CBED¶HSR-REDdXQDGgIDGTd@NXOU)P-D Z kxFQR-U
gSUVRE`^DdXJT]U^RETGDGR)@CXCHST�kYgSg ( hEg5kYTGDGP ¼ rJBED[h�XCUcTGD]PEK�XCD Z kxFJFCH L HSg1k6X�@CUÃ@OBmk6@JPED]FNTGXCH ' DGPvk ' U�qVD·kYREP
HSFyW1KEXN@CB-DdXjPEHIFNT]KEFCFCDGP¨HSRÄ?jhEh�DGREPEHM¸c�ª³æñcDGTG@CHSUVR�� ¼ � ¼ r�BED¯Dd¸c@ODGREFCHMq>D¯D¹¸�h8DdXOH L DGR)@wkxgµXODGFCKEgM@OF
U^W¾DGgIDGTd@NXOUcTGU^R)qVD]Td@CHSUVR Z HM@CBÜkxREP Z HS@CBEU^KE@ t U^KEDd@C@CD°FNB-D�k6X_HSRÜk®XCD]PEKETGDGPÓk L±' HSDGR)@_h�XCDGFCFCK�XOD
DGR)q�HMXCUVR L DGR)@bk6XOD_h�XODGFCDGR)@CDGP�kYREPQHSR)@CDdXOh�XCDd@ODGPvHSR t B8kxh�@CDGX\$ ¼

� ?



� �$§ ����
ìð²��� � �! 

� � � �°¼Yt UVKEPEDdX�³@� ¼ ò ¼Yt B-U L kxÁªkYREP±ò ¼ Ìpk ' kYKEP´³7"±AjR·@CBED¾B ( P�XCUcP ( Rmk L HSTGF�U^WEFNU)kxhn-g L F]³&$
e�B ( FCHIT�k{a '
e ³ � -%$�Ù � ?@-;?>Û ¼

� z��±ñ ¼ �mkxDd@C@CHÆ³E/ ¼ ��XCU^R-ÁGU^REHå³ckxREP«e ¼ Ì�U^gIg5k�³?"lñ)@lkx@CHSTykxREP®P ( Rmk L HST ' DGBmkGq�HSU^X¾UVW8@CBEDJqVU^XN@CDd¸)º
D]gSDGTd@CXCU^B ( P�XCUcP ( Rmk L HST;HSREFN@wk ' HIgSHM@ ( HSRÃW1XCDGDGg ( FCKEFCh�DGREPEDGPÃg5k ( DdXOF$U^WmRED L k6@OHSTªgIHS\cKEHSP°TdX ( F¿º
@wkxgÆ³&$I� ¼8t B-D Lv¼ efB ( F ¼ ef^ ³f*^|;*%$�Ù � ?;- � Û ¼

� � �±ñ ¼ þ ¼ òvUYXNXOHSF]³Z� ¼ Ì ¼ PED Ë XOK ( R´³´kxREP¨? ¼ a ¼ òÄk ( ³@" ä gSDGTd@CXCUcTGU^R)q>DGTd@CHIU^RÓkxREP¶e$k6@N@ODdXCR
�EU^X L k6@OHSUVR�HSR�kÀñ�KEFCh8DGR-PEDGP�ñ L DGTG@CHST=��HSg L ³&$¦efB ( F ¼ Ì�Ddq ¼ /´Dd@N@ ¼ G
C ³Jz � 3L-�Ù � ?@?V|>Û¹³"Ce$k6@N@ODdXCR-F;k6@¾@CB-DpU^REFCDd@£U^W D]gSDGTd@CXCUcTGU^R)qVD]Td@CHSUVR®HSR«W5XODGDGg ( FCKEFCh�DGREPEDGP®F L DGTd@OHSTJ-g L F]³%$n� ¼
ñc@lk6@ ¼ efB ( F ¼ G ) ³ � |>z@*QÙ � ?@? � Ûw³3"¿ü�DGgIU)T]HM@ ( kYREPQTGKEXNXCDGR)@ L D�kxFCK�XOD L DGR)@CF�HIRQDGgSDGTG@NXCUcTGUVR�º
q>DGTd@CHIRE`{F L DGTd@OHST[-g L F]³&${efB ( F ¼ Ì�DGq ¼ ? )M) ³f- � $ 4 Ù � ?;? � Û ¼

� $%�±ñ ¼ ñ ¼ ò¨kxUE³Q� ¼ Ì ¼ P-D Ë XOK ( R´³ u�¼ ? ¼ a[k ( k�³µkxR-PÜñ ¼ þ ¼ òvU^XNXCHIF]³B" Ë UVKEREPmkxX ( ºÅHSR-PEKETGDGP
Z kGq>DGgSDGR-`Y@CBÂFCDGgSDGTd@OHSU^R¨HSRÂk®U^R-D¹ºÅPEH L D]REFCHSU^R8kxg�hmk6@C@CDdXOR�ºÅW9UYX L HIRE`3F ( F¿@OD L ³%$áefB ( F ¼ Ì�Ddq ¼
ä C ) ³fÌ � |%$.-©Ù � ?;? 4 Û¹³£ñ ¼ ñ ¼ òÄkYUE³�� ¼ Ì ¼ PED Ë XOK ( R´³�kxR-P¦ñ ¼ þ ¼ òvUYXCXCHSF]³j" ä gSDGTd@CXCUxº
T]U^R)qVDGTd@OHSU^RÀh8k6@N@ODdXCREF¯HSRÜF L D]Td@CHST{-g L F±k6@ÃkxR-PÀk ' U�q>D®UVREFCDd@]³&$¨e�B ( FCHIT�kQ? �W'M^ ³ � -@?
Ù � ?;?.3^Û ¼

� *��ne ¼ i ¼ PEDJijD]REREDGF$kYREPÙ� ¼ e$XCUVFN@]³?k´öTy'l¾ö.¼x÷¹¡¥xw÷Õ¦¿£+(�¡¥ÄdøE¡¥{),��¹¼x÷¹õÅóYô ÷�zYREP±DGP ¼ ³ t g5kxXCDGREP-U^R´³
Ab¸�W9U^XCPÜÙ � ?@? � Û ¼

� 4 �±i ¼ þ ( FCÁGDGTlÇ�HÆ³3" t U^gSU^XCH L DG@NX ( ³&${HIR=À·óL§
{ ¢ ¦7¦7Öq¦®£�mZÁ�õº¡»xw÷w³mòvT6ijXwk Z º � HSgIg¾Ù � ?.3L-)Û ¼
� 37�·? ¼ >pD L TGFCHSTGF]³3,�¦xôz¦xøE�on ¼%§�óLÃn¡»xw÷w³ ä gSgIHSF � U^X Z UcUcPÜÙ � ?@? � Û ¼

$V|



� -L� äp¼ Ëj¼ ñcHSXCUY@wk�³ye ¼ ñ ¼ e�DdXOFCBmkxRµ³ / ¼ Ëj¼ ñcUYXODGREFCU^R�kYREPa� ¼pt U^gSgIDd@N@�³�"p4bºåXlk ( kxREP�UVh�@CHIT�kxg
FN@OKEPEHSD]F�U^W8@CBED�@OBEHSTlÇ�REDGFCF¾PEDGh8D]REPEDGRET]D;U^W8@CBEDJh-BmkxFCDJPEH1kx`^Xlk L UVW8gIHS\cKEHSP�ºÅTGX ( FN@lkxg--g L F]³&$
e�B ( F ¼ Ì�DGq ¼ ?±³ 'MG ³-z@-@?V|6ºÚz@?^| � Ù � ?;-.3^Û ¼

� ?L�·? ¼ � ¼ /æD�kYP ' Dd@N@CDGX]³�� ¼ tj¼ ��XOU^FN@]³t� ¼ e ¼ i_kYKE`^BmkYR´³ji ¼ þ ¼ ijXlk ( ³jkxREP�? ¼ ò�U^FCg ( ³#"¿rJBED
FN@CXCKETd@OK�XCD{UVW£F L D]Td@CHST°?ïhEBmkxFCDGF·UVW£TGU L h�U^K-REPEF Z HM@OB¶T ( kxREUvDGREP¶`^XCU^KEh-F]³%$=� ¼ e�B ( F ¼
ÙÆe$k6XCHIFwÛ ) ; ³ � 3%*vÙ � ?+3L?>Û ¼

� � |L�¯a ¼ aykYFCBÞkYREP54 ¼ / ¼ þÓK´³6"¿? ñcB-D�k6XNº ½ REPEKETGDGP ½ REFN@lk ' HSgIHM@ ( HIR©��XCD]DGg ( ñ�KEFCh8DGR-PEDGP
ñ L DGTd@CHIT¹ºÅ?w/æHI\cKEHSP t X ( FN@lkYgQ��HIg L F]³%$®e�B ( F ¼ Ì�Ddq ¼ /æDd@C@ ¼ eW^ ³ � $.- � Ù � ?@?+3^Û ¼

� �;� �±ñ ¼æË k6XCXCDd@]³Q� ¼ i_kYFChmk6XCPµ³µÌ ¼�� DGXCHSR-UE³µkYREP�� ¼ òvU^REP-U^R´³B"Oa ( Rmk L HST±FCT�kx@N@ODdXCHSR-`áHIRÂRED¹º
L kx@CHIT¯gIHS\cKEHSP¨TdX ( FN@lkYgSFyKER-PEDdXjPET±TGU^REPEHS@CHSUVREF ¼ � ¼ Ë kYFCHST±DGgIDGTd@NXOUcTlBED L HST�kYg/kxRmkYg ( FCHSF]³%$c� ¼
?jhEh-g ¼ e�B ( F ¼f) e ³mz � 3@*áÙ � ?.3 4 Û ¼

$ �
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r�B-HSF t BmkxhE@CDdX_h�XOU�q�HSPEDGFnk<PEDG@lkxHIgSDGP¶PEDGFCTGXCHSh�@OHSU^RÓU^W¾@OBED L UcPEDGg/@CBmkx@_BmkxF ' DGD]RÂPEDdq>DGgSUVh8DGP
@CU	D¹¸�hEg1kxHSR�@OBEDÄhEBEDGR-U L DGR-U^R�U^W·DGgSDGTd@CXCUcTGU^R)q>DGTd@CHIU^R�HIR�W1XCDGDGg ( FCKEFCh�DGREPEDGP�kxRERcKEg1k6X<¬-KEHSP
-g L F_KEREPEDGX t UVKEDd@N@OD{FCBED�k6X ¼�� � �¾?�FCTwBED L k6@OHST{U^W£@CBED{`^DGU L Dd@NX ( HSF·FCBEU Z RÜHSRV��HS` ¼ � ¼ � ¼®½ R
@CB-HSF±`^DGU L Dd@NX ( ³�@OBED®-g L UcTGT]KEhEHSDGFn@CB-D<kxRERcKEg1k6X¯XCDG`VHSU^R	Ô Õ � Ôô� Ô Ø ' Dd@ Z DGDGRÜ@CBED3HSREREDGX
kxR-P¶U^K�@ODdX_D]gSDGTd@CXCUcPEDGF ¼°½ RÂ@CB-D°D¹¸�h�DdXCH L DGR)@CF]³ @CB-DÃ-g L BmkYFnk3@CBEHSTlÇ�REDGFCF�ï Z B-HSTwB¶HSF L K-TlB
F L kxgIgSDdX�@CB8kxR{@CBED�-g LêZ HSPE@CB�ðCr ÔGØ#Ì<ÔdÕ�³>FCKETwB°@OBmk6@�@CB-D�Xwk6@CHIU�ï6Ö%ðnñ � |+ò+ó ¼/½ R{@CBEDJ@CB-DGUYX ( ³
ý¿KEFN@CHS8k ' g ( ³^@CBEDª-g L HSF/@NXOD�k6@ODGP®kxF�kb@ Z UxºÅP-H L DGREFCHIU^RmkYg�FCBEDGDd@ Z BEHITlB°gSHSDGFfHSRÃ@CBED�hEg5kYRED\�¯Ò�| ¼
r�B-D·HSREREDdXpDGgSDGTG@NXCUcPEDV³ Z BEHSTwBQUcTGTGKEh-HSDGFJ@CBED·TGHSXCTGKEg1k6XJXCD]`^HSUVR�| ��Ôn��ÔdÕ�ã±�±Ò�|°HSFbBEDGgSPÄk6@yk
qVk6XCH1k ' gIDÃh�UY@ODGR)@CH5kYg¾Ê Z BEHSgID±@CBED°U^K�@ODdX_DGgSDGTd@CXCUcPED Z BEHSTwB¶FNh8kxREF[@CB-D±XCDG`VHSUVRÂÔ��êÔGØ]ã¤�áÒ�|
HSFnBEDGgSP	k6@n`YXCUVKEREPÜUYXnÁGDdXCUvh�UY@ODGR>@OH5kYg ¼«½ RÜ`^D]REDdXlkYg ' UY@CBÓ@CB-D{HSREREDdX±kxREPÓUVK�@CDGX·D]gSDGTd@CXCUcPEDGF
T�kYR ' D[kxgIgSU Z DGP<@CU¯XCU^@lk6@OD_kxREP3W1XCU L k·@CBEDGU^XCDd@OHST�kYg�h8DdXOFCh8DGTG@CHMq>DV³)HS@;HSFªR-U L U^XCDjTGUVFN@Cg ( @CBmkYR
FCH L h-g ( kYgSgSU Z HSRE`·W9UYXf@CB-D;XCU^@lkx@CHSUVR{U^W kyFCHSRE`VgSD�D]gSDGTd@CXCUcPED ¼�� U Z Ddq>DdX]³ckxF Z HSgSg ' D�D¹¸�hEg5kYHSRED]PÃHIR
ñcDGTG@CHSUVR ��¼i� ³mHM@bHIFpR-DGTGDGFCFlk6X ( @CU®TGUVREFCHSPEDGXJ@OBED_XOUY@lkx@CHSUVR�UVW/UVREg ( k°FCHSRE`VgSDnDGgSD]Td@NXCUcPED ¼í� DGRETGD
HM@pHSFpU^REg ( @CBED_HIREREDdXJDGgIDGTd@NXOU)P-D[@CBmkx@ Z HSgSg ' DnkxgSgIU Z DGPQ@OUÃXOUY@lkx@CD¯k ' U^KE@�@CB-D��®k�¸�HSF ¼

r�BED«HIREFN@lk ' HSgSHS@ ( @CBmkx@¯gSD6kxPEF¯@CUÄDGgSDGTG@NXCUcTGUVR>q>DGTd@CHIU^R	T�kxR ' D«hEB ( FCHST�kxgIg ( KEREPEDdXOFN@CUcUcP ')(
k°@NXlkYPEHM@OHSU^R8kxg�m D¹¸�TwBmkxR-`^D¯U^W$hmkxXCTGDGgIF2o � zL�$kxXC`VK L DGR)@ ¼bt UVREFCHSPEDGXb-`^KEXCD ��¼ � ¼ �EUYXb@CB-Dnh�XODGFCDGR)@
@CB-Dy-g L HSFJREU^@JFCBED6k6XCDGP ¼ r Z U{DGgSD L DGR)@OF�U^W�¬-KEHSPQUVW�DG\cKmkxg�k6XOD�káÙÆkxgIFCU{U^W�D]\)K8kxg L kYFCF�FCHSR-TGD
@CB-DJ¬-K-HSP«PEDGREFCHS@ ( HIF£TGU^R-FN@lkxR)@wÛ¾kxXCDjTGDGR)@CDdXODGP3k ' UVK�@¾XlkYPEH5kYg8h8UVFCHM@CHIU^REFªÔ%Þ¾kxREP«Ô Ï ³�kYREP<k6XODbU^W

$>z



dr2
dr1

dθ
 +

 +
++

 +
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��HS`^K�XOD �E¼ � 1n?ïPEH1kx`^Xlk L @OUvDGgIKETGHSP8k6@CD{@CB-D{DGgIDGTd@NXOU)T]U^R)qVDGTG@CHSUVRÜHSREFN@wk ' HIgSHM@ (>¼ rJBED°¬-KEHIPÓDGgID¹º
L DGR)@CFjFCBEU Z R¨BmkGqVD¯@CBED¯Flk L DÃk6XOD�k ¼ rJBED°k6XNXOU Z FyHIREPEHST�kx@CD¯@CBED L kx`^R-HM@CK-PED±kYREPÄPEHMXODGTd@OHSU^R
U^W�@OBED_DGgIDGTd@NXOHST[-DGgIPQHSRá@OBED_hEg1kxRED_U^W�@CBED[-g Lv¼

DG\cKmkYgfkxR-`^KEg1k6X_D¹¸�@CD]R>@�ð.³ákYREPÂU^W¾XlkxP-H5kxg$P-H L DGREFCHSUVREF�ðVÔ%ÞykYREP�ðVÔ Ï ¼ r�BEDÃPEH L DGREFCHSUVREF·kYREP
BEDGR-TGD{@OBED«D]gSD L DGR)@CF¯UYX±h8k6XCT]DGgSF°k6XCD3HSR�mREHM@CD]FNH L kxg Z HM@CB�k6XOD�k:ð;Ç�Ò Ô Þ ð^Ô Þ ð;³ÂÒ Ô Ï ðVÔ Ï ð;³ ¼
ñcHIRETGD�kxRÃDGgIDGTd@NXOHST�kYg�h8U^@CDGR)@CH1kxg-Ê�HSF�kxh-hEgSHSD]P¯@OUyÔ���ÔGÕmkxR-P¯@OBED£XCD]`^HSUVRÃÔ���Ô]Ø/HIF$BEDGgSP{k6@$ÁGDdXOU
h�UY@CD]R>@OH5kxgå³>HM@�FNB8kxgSg8k6@f@CBEHIFfh�U^HIR>@ ' DpkxFCFCK L DGP°@CBmkx@$@OBED�h�UY@ODGR)@CH5kYg�P-DGTdXCD�kYFCDGF L UVREUY@OU^REHST6kxgSg (
W1XCU L Ê�@CU3ÁGDdXOUákxFjÔ®HSR-TdXCD�kYFCDGFyW5XOU L ÔGÕ/@OU3ÔGØ ¼ rJBmk6@y@CBEHSFyHSFyFCU Z HIgSg ' D±PED L UVREFN@NXlkx@CDGPÄHIR
ñcDGTG@CHSUVR ��¼i��¼ þ�HS@CBEU^KE@µDGg5k ' U^Xlk6@OHSRE`JUVR[@CBED�U^XCHS`VHSR¯kxREP_@CBED$XwkxPEH1kxg>PEDGh�DGREPEDGR-TGD/UVW)@CB-DfTlB8k6XC`VD
PEDGR-FNHS@ ( ³/HM@±FNB8kxgSg ' D<kxFCFCK L DGP©kYREPÀh�XCU�q>DGRÜg1k6@ODdX<ÙÅñcDGTd@CHIU^R ��¼�� Ûy@OBmk6@¯@CBED«TwBmk6XO`^D«PEDGREFCHS@ (
HSF·k L U^REU^@CU^R-HST�kxgIg ( P-DGTdXCD�kYFCHSRE`áW9KERETd@OHSU^RÂW1U^X[Ô Õ � Ôr� Ô Ø ¼·½ R¨T6kxgSTGK-g5k6@OHSRE`<@CBEDÃDGR-DdXC` ( U^W
@CB-D¯TGU^R�m`^K�Xwk6@CHIU^R¨HIgSgSKEFN@CXlk6@ODGP¨HIR���HS` ¼M�E¼ � ³ U^R-g ( @CBED±DGgSD]Td@NXCHIT�kxg/DGREDdXO` ( U^W¾kYFCFCD L¯' gSHSRE`«@OBED
TwBmk6XO`^D_PEHSFN@CXCH ' KE@CHSUVRáHIRá@CBEDy¬-K-HSPáDGgSD L DGR)@OF ' DGW9UYXOD·kxREP�kxW1@CDdX�@CB-D[D¹¸�TwBmkxRE`VD[HSFJTGU^REFCHIPEDdXCDGP ¼
/æDd@ ü ÙùÔVÛ ' D<@OBEDQTwBmk6XO`^DvPEDGREFCHM@ ( h�DdX®KEREHM@3k6XCD6k¶kYREP6sÃÙ×ÔVÛ ' Dá@OBEDQDGgIDGTd@NXOHST�kxgJh�UY@ODGR)@CH5kYg ¼
Ë DGT�kxK-FCD[@CBED_hmkxXCTGDGgIFbkxXCD_HIR�-REHS@CDGFCH L kYgÆ³�@CBED_D]REDdXC` (<' DGW9UYXOD[h8k6XCT]DGgæD¹¸�TwBmkxR-`^D_HSF

tBu ��v Ø ´U� Ò � ü Ù×Ô Þ ÛcsÃÙ×Ô Þ Û�µ ü Ù×Ô Ï Û`sÃÙùÔ Ï ÛÜ�Nð@Ç�� Ù ��¼ � Û

$ �



r�B-D£DGREDdXO` ( kYW5@ODdX/D¹¸�TlB8kxRE`VHSRE`b@CB-D£hmkxXCTGDGgIF$kx@�Ô%Þ�kYREP¯Ô Ï HSR)@lkYTd@ Z HM@OBn@OBEDGHMX$TwBmk6XO`^DªPEDGREFCHM@OHSDGF]³
¡¥õNy2õ£kYW5@ODdXJ@CBED·hEB ( FCHIT�kxg´D¹¸�TlB8kxRE`VD_U^W�@CB-Dy¬mKEHSPQHIR<@OBED[@ Z U{h8k6XCTGD]gSF]³EHSF

t T v ° �º´ Ò � ü Ù×Ô%ÞCÛ`sÃÙùÔ Ï Û�µ ü Ù×Ô Ï ÛcsÃÙ×Ô%ÞOÛÜ��ð;Ç�� Ù ��¼ zVÛ

r�B-D[PEDGW9UYX L k6@CHIU^R<XODG\cKEHMXODGP<@CU°hEg1kxTGDy@OBED_hmk6XOTGDGg´kx@�Ô%ÞªHSR)@CUÃ@OBEDyqVUVHSPQgSDGW1@ ')( @OBED[hmkxXCTGDGgµk6@
Ô Ï kYREP«q�HSTGDbq>DdXCFlknHSFªU^W´REU¯TGU^REFCD]\)K-DGRETGD ¼ r�B-DjTlBmkYRE`^DjHSR«@CB-DbD]REDdXC` ( UVW @CB-DbTGU^RE-`^K�Xwk6@OHSU^R
PEKED[@CU°@CB-D_D¹¸�TwBmkxRE`VDV³�`VHMqVD]R ')(xw t Òyt T v ° �º´ ÌztBu ��v Ø ´{� HSF

w t�Ò � ü Ù×Ô%ÞCÛ�Ì ü ÙùÔ Ï Û¿� � s°Ù×Ô Ï Û�Ì|sÃÙùÔLÞOÛÜ�Nð@Ç�� Ù ��¼i� Û

Ë kxFCDGP�U^R	@OBEDQkxFCFCK L hE@CHSUVREF L kxPED<D�k6XOgSHSDGX]³ ü Ù×Ô Þ Û Ì ü Ù×Ô Ï Û3éÞ|ÂkxREP}s°Ù×Ô Ï ÛíÌ�sÃÙ×Ô Þ Û3ëÞ|
H L h-g ( @OBmk6@ w t�ë�|E³�¡ºõÈy2õ3@OBED®F ( FN@CD L HSFnh8U^@CDGR)@CH1kxgIg ( KER-FN@lk ' gID ¼ r�BEHIFnTdXCHS@CDdXCHIU^RÀT�kYR ' D
FN@lkx@CDGP¦FCU L D Z Bmkx@ L UYXOD<FCK-TGTGHSRETG@Cg ( kxF ��~�� ü ë�|E³ Z BEDdXOD � HSFÃ@OBEDáDGgIDGTd@NXOHST<-D]gSP ¼©½ R
@CB-D®hEXCDGFCDGRETGD«UVWpkQFCBED�kxX¯R-UY@CBEHIRE`ÄTlB8kxRE`VDGF]³�Dd¸�TGD]h�@n@CBmkx@±HM@±HSF¯REDGT]DGFCFlk6X ( @OUÂkxTGT]U^KER)@¯W9UYX
@CB-D3kxPEP-HM@CHIU^RmkYg�T]U^FN@nHIRÜDGREDdXO` ( @CU�PEDGTGDGgIDdXlkx@CD®UVRED®U^Wª@CBED®h8k6XCT]DGgSF±kxR-PÓ@CU¨kxTGTGDGgIDdXlkx@CD{@OBED
UY@OBEDdX Z BEDGR L kxÇcHIRE`¯@CBEDjh8k6XCT]DGg8Dd¸�TwBmkYRE`^D_k6XC`VK L DGR)@ ¼ þ�BEDGR w t HSF;FCK�É{TGHIDGR)@Cg ( REDG`)k6@OHMqVD
@CB8k6@yHS@yD¹¸�TGDGD]PEFb@CBED±DGREDdXO` ( T]U^FN@j@OUákYTGTGDGgSDGXlk6@ODÃkYREP¨PEDGTGDGgIDdXlk6@OD±hmk6XCT]DGgSFj@CB-DGRÄ@CBED±F ( FN@OD L
HSFph�UY@CDGR)@OH5kxgIg ( K-REFN@lk ' gSD ¼ r�BED_h�XODGTGDGPEHIRE`®kxXC`^K L DGR)@CFpkxXCD·hEg1kxTGDGPQU^RQEX L DdXJW9UcUY@OHSRE`{HSRá@OBED
XCD L kxHSREP-DdXJU^W�@CB-HSF t BmkYh�@CDdX ¼

ñcDGTd@OHSU^R �E¼ z¯PEDGFCTdXOH ' DGFª@CB-DyhEB ( FCHIT�kxg L UcPEDGgÆ³�HM@CF�`VU�qVDdXOREHSRE`ÃDG\cKmkx@CHSUVREFJkYREP3@OBED_kxh-h�XCU]¸cº
H L kx@CHSUVREFb@CBmkx@[kxXCDnHIREBEDdXODGR)@bHIR�HS@ ¼ ñ�DGTd@CHIU^R ��¼�� h�XCDGFCDGR)@OFp@OBEDnFCUVgSK�@OHSU^R¨W1U^Xb@CBED ¢ ó6÷2yn÷¹õÅó^õ¿yd³
@CB-DáFN@wk6@CDvUVWp@OBEDQF ( FN@CD L!Z BED]R�HS@{HSF®REUY@®TGU^R)qVD]Td@CHSR-` ¼ �EU^gIgSU Z HSRE`¶@CB-HSF]³;k¨gIHSRED�kxX®FN@lk ' HSg»º
HM@ ( kxRmkYg ( FCHSF¯UVWª@CBED«F ( FN@OD L k ' U^K�@n@CBED ' kxFCD«FN@lkx@CD«HSF¯h�XCDGFCDGR)@ODGPÜHSR�ñcDGTd@CHIU^R �E¼ $ ¼Q½ RÜ@CBEHIF
ñcDGTG@CHSUVR¨k6XCDnP-HSFCTGKEFCFCDGPv@CB-D L kYR ( hEXCDGPEHITd@CHSUVREFbUVW/gIHSRED�kxXp@CBED]UYX (>¼ r�B-D±kxFCFCK L h�@OHSU^R-FpUVW�@OBED
@CB-DGUYXCDG@CHST�kYg L UcPEDGg�kxXCDV³8HSR¶ñcDGTd@CHIU^R ��¼ *�³8TGU^R)@NXwkxFN@CD]P Z HM@OB�@CBEDnDd¸�h�DdXOH L DGR)@lkYg´XOD�kxgIHM@CHIDGF ¼ ��H»º
RmkYgSg ( ³)ñcDGTG@CHSUVR �E¼�4 hEXCDGFCDGR)@CF$FCH L hEgID£F (�L{L Dd@CX ( k6XO`^K L DGR)@OF�W9U^X�@CB-DªW1U^X L U^WE@CBED�kYhEh�XCUVh�XCH1k6@CD
k L h-gSHM@OKEPED_DG\cKmk6@OHSU^RQ@CBmkx@pPEDGFCTdXCH ' D]F;@CB-D Z D�k6Ç�g ( REUVREgSHSR-D�k6XJXCDG`VH L D_HSRá@OBEHSFpF ( FN@OD Lv¼

$@$



öc�¸â ÷ ø=å � ��æIå��í�ô����O è��F��MK���7����ç
r�B-HSF/ñcDGTG@CHSUVR·h�XODGFCDGR)@CF´@OBED�hEB ( FCHST�kYg L UcPEDGg^@OBmk6@�HSF�KEFCDGP_@CUpPEDGFCTdXOH ' D�DGgIDGTd@NXOU)T]U^R)qVDGTd@OHSU^RnHSR±k
FCKEFCh�DGREPEDGP«@CBEHIR®mg Lv¼ r�B-DykYRmkxg ( FCHIFªB-DdXCDbHIFªFCH L HIg5k6Xª@CU¯@CB8k6@;U^WµÌJDGW ¼�� $@� ¼ opR-gSDGFCFªUY@OBEDdX Z HSFCD
FN@lkx@CDGP´³�kYgSgpUVh8DdXwk6@OUYXCF]³ª-DGgSP¦qVk6XOH5k ' gSDGF]³�kxR-P L k6@CDdXOH5kYgJhmkxXlk L Dd@CDdXOF«kxXCDQ@ Z UYºÅPEH L DGREFCHSUVRmkxg
ÙÆzVa[Ûf\cKmkxR)@CHS@CHSD]F ¼ rJBEDp-g L HSF£@NXOD�k6@CD]P<kxF;k¯z^a�TGU^REPEK-Td@CHIRE`·¬-KEHSP«HSR«@CBED×�¯Ò�|nhEg5kYREDV³ Z HM@OB
k6XOD�kxg L kxFCFªPEDGREFCHS@ ( � ³ L U^gSDGT]KEg5k6XªqcHIFCTGU^FCHM@ ( ÿ ³�kYREP3TGU^R-PEKETd@CHSq�HM@ ( þ ¼ r�BEDb¬-K-HSP«HSFJkxFCFCK L DGP
HSR-TGU L h�XODGFCFCH ' gID_FCUÃ@OBmk6@J@OBED·zVaAqVDGgSUcTGHS@ ( -DGgIP´³ � ³EHSFJPEHSqVDdXC`VDGRETGD·W5XODGDV³

��~ � Ò�| � Ù ��¼ $)Û

r�B-D�>jkGq�HSDGX¿º¿ñ)@OUYÇVDGFpDG\cKmkx@CHSUVR Z HM@OB�kxRvDGgSDGTG@NXCHIT�kxg ' U)P ( W9U^XCTGDV³

�+� Æ �Æ Ð µ�Ù � ~/� Û �>� ÒëÌ �#� µ ÿ � Ï � µ ü � ã Ù ��¼ *VÛ
`^U�q>DdXCREFb@OBED·¬mKEHSPv¬-U Z ³ Z BEDdXCD � ³ � ³ ü ³�kYREP � k6XOD·@CB-D±z^a `YXwkxPEHIDGR)@jU^h�DdXlkx@CU^X]³8h�XCDGFCFCK�XOD
-DGgIP´³xFCK�XOWùkxTGDªTwBmkxXC`^DªPEDGR-FCHM@ ( ³>kxREP¯DGgIDGTd@NXOHST£-D]gSP±HSR¯@CBED£-g L h-g5kxRED>³xXCDGFCh�DGTd@CHSqVDGg (>¼ rJBED£@CDdX L
ü � HSF_@CBED{DGgSDGTd@CXCHST{W9UYXCT]D®kxTG@CHSRE`QUVRÂ@CB-D°FCK�XCWùkxTGD{TwBmk6XO`^D°P-DGREFCHM@ (>¼ r�BED{TwBmk6XC`VD°T]U^R)@CHSRcKEHS@ (
DG\cKmkx@CHSUVR

Æ ü
Æ Ð
ÒëÌ ��~ Ù üL� µ þ � Û ã Ù ��¼i4 Û

@lkxÇVDGFÃHSR)@OU¶kxTGT]U^KER)@±@CBED<TGU^R)qVD]Td@CHMq>DákYREP	T]U^REPEK-Td@CHMq>D3TGK�XNXODGR)@±P-DGREFCHM@CHIDGF]³ üL� kYREP þ � XOD¹º
FCh�DGTd@CHSqVDGg ()¼

ñcK ' FCTdXOHSh�@b@CBEXCDGD Z HSgSg ' DnKEFCD]Pv@CU3PEDGREU^@CDn@CB�XODGD¹ºÅPEH L DGREFCHSUVRmkxgªÙ � a_Û�PEHà}�DdXCDGR)@CH1kxg�U^h�DdXlk6º
@CU^XCF]³ L kx@CDdXOH5kxg�hmkxXlk L Dd@CDdXOFfkxREP¯mDGgSP¯qVk6XOH5k ' gSDGF ¼ rJBED � a�DGgIDGTd@NXOHSTªh�UY@CD]R>@OH5kxg�s ß HIF/`VU�qVDdXCR-DGP
')( @CBED � ah/µkYhEg5kxT]D_DG\cKmk6@OHSUVR´³ � Ïß stß�Ò�|�ã Ù ��¼ 3^Û
Z B-DdXCD � ßµHIF´@CBED � a	`YXwkxPEHIDGR>@�U^h�DdXwk6@CU^X ¼ rJBED�TGU^KEh-gSHSRE`JUVW�stß Z HM@OB_@OBED£z^a	TwBmkxXC`^D�PEDGR-FCHM@ (�ü
HSF¾FCh8DGT]HM-DGP '>( XCDG\cKEHSXCHSRE`�s×ßf@OU·Flk6@CHIFCW ( TGDdXC@lkYHSR ' U^K-REPmk6X ( T]U^REPEHS@CHSUVREF�UVR°@CBEDÕ�¯Ò�|[h-g5kxR-D ¼
r�B-DbFCK�XCWùkYTGDjTlB8k6XC`VDjPEDGREFCHM@ (�ü PEDdXCHSqVDGFªW1XCU L @CB-DbPEHSFCT]U^R)@CHSRcKEHS@ ( HSR«@CB-D×�EÌbP-DdXCHMqVk6@OHMqVDyU^W?stß
kxTGXCU^FCFJ@CBED_@ Z U{FCK�XCWùkxTGD]FJU^W�@OBED[-g L 1
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stß
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µ9u p Æ
stß
Æ �6����� �p� pc�

ã

Ò Ìyz@u p Æ
stß
Æ �6����� �p� pV�

ã Ù ��¼ ->Û

Z B-DdXCDÕu p HIFf@CB-DJh8DdX L HM@CHSq�HM@ ( U^W W5XODGDJFCh8kxTGD ¼$½ W ü HIFfÇ�REU Z R´³ ä \cREF ¼.��¼ -_TGUVREFN@CHS@CK�@CDt>pDGK L kYRER
TGUVREPEHM@OHSU^R-F¾U^R�stßªU^R®@CBEDJmg L ³ Z B-HSgSDyajHMXCHITlBEgIDd@£T]U^REPEHS@CHSUVREF]³)PEDGFCTdXOH ' DGP ' DGgSU Z ³>BEUVgSP«U^R{@OBED
DGgSD]Td@NXCUcPED]F ¼;½ W/HSR-F¿@OD�kxP¨abHSXCHSTwBEgIDd@jTGU^REP-HM@CHIU^REFyk6XOD·FCh�DGTGHM-DGP�U^Rv@CBED·-g L ³ ä \cREF ¼M��¼ -{T�kxR ' D
KEFCDGPá@CU{P-Dd@CDdX L HSRED üc¼

r�BED®z^aïkxR-P � a�h8U^@CDGR)@CH1kxgSF¯k6XCDÃXODGg5kx@CDGPÂq�H5k�sïÒ�s×ß Î �V� p ¼Ãä \cKmk6@OHSU^R-F ��¼ -3XCDGg1k6@CDÃ@OBEDFCK�XCWùkYTGD<TwBmkxXC`^DQPEDGREFCHM@ ( @OUÄ@OBEDáPEHSFCTGUVR>@OHSRcKEHM@ ( HSR©@CBEDF�EÌbTGU L h�U^REDGR)@ÃUVWJ@OBED � aÞDGgSD]Td@NXOHST
-DGgIP � ß;ÒwÌ � ßXstß�kYTdXCUVFCF¾@OBEDp-g L hEg1kxRED ¼ AyR{@OBEDbU^@CBEDdXªBmkxR-P´³>@CBEDtÏákYREPIú°TGU L h�U^REDGR)@OF
U^W � ß Z BEHSTwB{W9UYX L @CB-Dbz^a�D]gSDGTd@CXCHST�mDGgSP � ÒwÌ � sÃ³>kxXCDJTGUVR>@OHSRcKEUVKEF£kYTdXCU^FCF�@CBED�-g Lv¼ r�BEHIF
TGUVR>@OHSRcKEHM@ ( HSFyXODG\cKEHMXCD]P ')( @OBEDÃKEFCK8kxg L k6@CTwBEHIRE`<TGU^R-PEHM@CHIU^REF[W9U^X_DGgSDGTG@NXCHIT±-DGgIPEF_kYTdXCUVFCFy@OBED
FCK�XCWùkYTGDGFpU^W�PEHIDGgSDGTG@NXCHITGF ¼ >pU^@CD[@OBmk6@pHS@pHSF�@OBEDnzVaA\cKmkYR)@CHM@ ( � kYREPQREU^@ � ßJ@OBmk6@jkYhEh�D�k6XCFJHIR
ä \cREF ��¼ *¯kxREP ��¼�4E¼ AjR-DbT�kYREREUY@ªFCH L hEg ( KEFCDyk¯òÄk�¸ Z DGgSg�DG\cKmkx@CHSUVR®@CU¯D]gSH L HIRmk6@ODp@CBEDjTlB8k6XC`VD
PEDGR-FNHS@ ( HSRÂWùkGq>UYX_UVWf@OBED±mDGgSP ' DGT�kxKEFCD±@CB-D{z^a�\)K8kxR)@CHS@CHSDGF_HSR¶\cKEDGFN@CHIU^RÓkxXCDÃT]U^R�-R-DGP¨@CUvk
hEg1kxRED_D L¯' DGPEPED]P<HSRÄk � a¯³EUY@CB-DdX Z HSFCD·D L h�@ ( ³�FChmkYTGD·kYREPQHIRQ`^D]REDdXlkYg ��~2� ½Ò ü Ö@u p ¼

ä \cKmkx@CHSUVREF �E¼ $Äº ��¼ -E³f@CUV`^Dd@CB-DdX Z HS@CB©@CB-DQkYhEh�XCUVh�XCH1k6@CD ' UVKEREPmkxX ( TGUVREPEHM@OHSUVREF°UVR	@OBED
DGgSD]Td@NXCUcPED]F]³ L UcPED]gJ@CBEDÄF ( F¿@OD Lv¼ r�B-D L UcPEDGgjkxFCFCK L DGF®@CB-D�DGgIDGTd@NXOU^B ( P�XCUcP ( Rmk L HSTÄgSH L HS@
Z B-DdXCD L kY`^REDd@OHSTÃ-DGgIPEFnkxR-PÂ@CBEDÃXODGFCKEgM@lkYR)@K/æUYXODGR)@CÁ{W1U^XCTGDGF¯kxXCD°REDG`VgSHS`VH ' gID ¼ AyREDÃT�kYRÜkYgSFCU
FCBEU Z @CBmkx@�PEHSD]gSDGTd@CXCHST[h�U^g1k6XCHIÁ�k6@OHSU^RQD�}�DGTG@CFpk6XOD[REDG`^gIHS`^H ' gSD[HIR<@CBED[gSH L HM@�UVW�kn@OBEHSR<mg Lv¼�� $E³f*L�

½ Rá@CB-D[FCK ' FCDG\)K-DGR)@bkxR8kxg ( FCHSF]³E@CBED·FN@NXCD6k L W1KER-Td@CHSUVRx��HIFJP-Dd-REDGP ')(
� Ò � L���¯ã Ù ��¼ ?>Û

Z B-DdXCD ���Ò����� ¼ opFCHSRE` ä \)R ¼!��¼ ?E³ � Ò,Ì � sìkYREP¦DGgIH L HSR8k6@CHIRE`¶@CB-DQhEXCDGFCFCK�XCDQmDGgSP ')(
kxh-hEg ( HSRE`°@CBED·TGK�XCg´U^h�DdXlkx@CU^X]³ ä \cREF ¼W�E¼ *°kYREP �E¼�4 XCDGPEKET]Dy@OU

�+� ÆÆ Ð µ�Ù � L �� Û ~/� � Ù � L � L ��æÛ�Ì ÿ � Ï Ù � L � L �� Û�µ�Ù � ü�L � s_Û�Ò |�ãÙ ��¼ � |)Û
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Æ ü
Æ Ð
µ�Ù � L �� Û ~/� ü Ì þ � Ï s Ò�| � Ù ��¼ �@� Û

r�BED]FND�DG\cKmk6@OHSUVREF<k6XCDvXCDGREP-DdXCDGP�PEH L DGREFCHSUVREgSDGFCF ')( XCD]FNT6kxgSHIRE`Ó@CB-DvgSD]RE`Y@OB´³£@OH L DV³�kYREP
DGgSD]Td@NXCHIT¯h�UY@CDGR)@OH5kxg '>( ð-³Óu p ðcÖ þ ³ kxR-PÂÊ{³mXCD]FCh8DGTd@OHMq>DGg ( ³ Z B-DdXCDnð<kYREP¶Ê k6XCDn@OBED¯TdXCU^FCF¿ºåmg L
Z HIP�@CB«kYREP{h8U^@CDGR)@CH5kYg-PEHÂ}�DdXODGRETGD ¼$½ @�W1UVgSgIU Z F�@CBmkx@f@CB-DJFN@NXCD�k L W9KERETd@CHIU^R«kxREP{TwBmkxXC`^DJPEDGREFCHS@ (
k6XOD°REU^REP-H L DGREFCHIU^RmkYgSHSÁGD]P ')( þ ð)Ö@u p kYREP�u p Ê£Ö%ð ¼ ?jh-hEg ( HSRE`<@CB-HSF[XCDGFCT�kYgSHSRE`á@CU ä \cREF ¼���¼ � |�³
��¼ �@� ³ �E¼ 3�³mkxREP ��¼ -°`^HMq>DGF
� � Ï Ì �

Ý Æ
Æ ÐI� Ù � L � L ��æÛÓµÜÍ�� � s L � ü/� Ò �

Ý ��Ù � L �� Û ~I� � Ù � L � L �� Û�ã	Ù ��¼ � z>Û
Æ ü
Æ Ð
µ�Ù � L��� Û ~/� ü Ì � Ï s�Ò�|�ã Ù ��¼ � � Û

� Ïß s ß Ò |Jã Ù ��¼ � $cÛ
ü Ò Ìyz Æ stß

Æ �6����� �V� pp�
ã Ù ��¼ � *>Û

Z B-DdXCD[@CBED·PEH L DGR-FCHSU^REgIDGFCFJhmkxXlk L Dd@ODdXCF

Í�r uNÏp Ê_ÏþÓÿ Ò uNÏp Ê_Ïþ ß ÿ ß¸ï Ï kxREP Ý�r u p ÿ�+þ ð Ò u p ÿ ß� ß þ ß�ï7ð ã Ù ��¼ � 4 Û

k6XODjkYRmkxgIU^`VU^KEF¾@OU·@CBEDjÌpk ( gIDGHS`^BákxREP3e$XlkYREP�@Cg8RcK L±' DdXOF�HSR®@OBEDjÌpk ( gSDGHI`^B�º Ë��DGRmk6XOP«h�XOU ' gSD Lv¼
Í Z HSgIg ' DnÇ�REU Z RÂkxFj@CBEDÃÌpk ( gSD]HS`^B�ºÅgSHMÇ>D¯U^XyTGU^R)@NXOU^g�hmk6Xwk L Dd@ODdX ¼ Ý Z HSgSg ' D·XODGW9DdXNXODGP�@OU<kYF
@CB-D«efXlkxR-P�@CgMºÅgSHMÇ>D«hmkxXlk L DG@CDdX ¼Q½ RÜ@OBEDGFCD«hmk6Xwk L Dd@ODdXCF]³ ï«HSFn@OBED{@CB-HSTlÇcR-DGFCF¯U^W;@CBED®-g Lv¼Q½ R
@CB-HSFJzVa @NXCD�kx@ L DGR)@;HS@�HSFJkYFNFCK L DGP3@CBmkx@Õï Ò ð ¼ r�BED_zVa L kx@CDdXOH5kxg hmkxXlk L DG@CDdXCFpk6XCDyXCD]g5k6@ODGP
@CU¶@OBEDGHMX®@CBEXCDGD¹ºÅP-H L DGREFCHIU^RmkYg�TGUVKER)@CDdXOhmk6XN@OF ')( þ Ò þ ß¸ïV³ ÿ Ò ÿ ß�ïV³;kYREP � Ò � ß�ï ¼ rJBED
TGUVR>@CXCU^gfhmk6Xlk L Dd@CDGXyÍ�HSF[h�XOU^h�UYXC@CHSUVRmkxg/@OU3@OBEDÃFC\)K8k6XCD°U^W�@CB-D°kYhEhEgSHIDGP¨qVUVgM@lkY`^D°PEHÂ}�DGXCDGRET]DV³
' K�@°HSREPED]h8DGREP-DGR)@±U^WJ@OBED«mg L�Z HIP�@CB9ð ¼ Ý�HSFÃ@CBED3Xwk6@CHIUÂU^WJ@OBED<TwBmk6XO`^D3XCDGg1k�¸-k6@OHSU^R�@CH L D
FCT�kxgID°HIRÜk«mg L u p ð)Ö þ ß�ïÃ@OU<@OBEDÃq�HSFCTGU^K-F[XCDGg1k�¸-k6@OHSU^R¶@OH L D°FNT6kxgSD � ß¸ð Ï Ö ÿ ß ¼ r�Bmkx@[@CB-DGFCD®k6XOD
@CB-D®XCDGgIDdq^kYR)@n@OH L D«FCT�kxgSD]F¯T�kYR ' D«FCDGDGR '>( T]U^REFCHSP-DdXCHSR-`�FCDGh8k6Xlkx@CDGg ( TwBmk6XO`^D«XCD]g5k�¸-k6@OHSUVRÀHIR
@CB-D3Wùk L HIgSH5kxX±TwBmkxXC`^D<TGU^R)@OHSRcKEHM@ ( DG\cKmk6@OHSU^R	XODGFN@NXOHSTd@CD]PÀ@CUÂTGU^REP-KETd@CHIU^R	HSR¦z^a�kYREPÀq�HSFCTGU^K-F
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XCD]g5k�¸-k6@OHSU^R	HIRÜ@CBEDq>jkGq�HSDdX¿º¿ñc@CUYÇ>DGF±DG\cKmk6@OHSU^R ¼ ñcHSRETGD®Ý�kxhEh�D�kxXCFnHIR ä \)R ¼Q��¼ � zÄkxF � Ö�Ý3³/HM@
FCBEUVKEgSP ' D¯TGgSD6k6Xj@CBmkx@j@CBED¯PED]h8DGR-PEDGRETGDnU^R�@OBED±e$XwkxREP�@Og»ºÅgSHSÇVD±h8k6Xlk L Dd@CDGXj`YXOU Z F Z D�kxÇVDdX_kYF
Ý�HSR-TdXCD�kYFCDGFbkxREPvW1U^XbkYgSg´T�kYFND]F�Ý!�ñ � |ÃHIFJTGUVREFCHSP-DdXCDGPQg5kxXC`^D ¼

ä \cKmkx@CHSUVREF ��¼ � záº ��¼ � *�³$@CUV`^Dd@CB-DdX Z HM@CB¦kxhEhEXCU^h�XOH5kx@CD ' U^K-REPmk6X ( TGUVREPEHM@OHSUVREF]³$PEDGFCTGXCH ' D
DGgSD]Td@NXCUcTGUVR)qVDGTd@OHSU^RÄHSRÂk°@CBEHIR�TGUVREPEKETd@OHSRE`{mg L FCKEFCh�DGREPEDGP�HIR�U^@CBEDdX Z HSFCD¯D L h�@ ( FChmkxT]DV³mW9UYX
kxR ( z^a kxXNXlkYRE`^D L DGR>@pU^W�@OBEDymg L kxREPQD]gSDGTd@CXCUcPEDGF ¼

öc�±ö ÷ ø=å  ¡MÙç å ¢r�3M��!å
r�B-HSFbñ�DGTd@CHIU^RvkYhEhEgSHIDGF;@OBED[`^U�q>DdXCREHIRE`°D]\)K8k6@CHIU^REFJHSR)@NXOU)P-KETGDGPáHIR�ñcDGTd@OHSU^R ��¼ z¯@CUÃ@CB-D[T�kxFCD_U^W
kxRÄkxRERcKEg1k6X�mg Lv¼ r�B-DGFCD_BmkGq>D ' D]DGRáFCU^gSqVDGPvW9UYXJ@CBED_T�kxFCD·U^W$k±`VDGREDdXwkxg t UVKEDd@C@CD_FCBED�k6XJ¬mU Z
Z B-HSTwBQW9UYX L F�@CBED_h8U^@CDGR)@OH5kxgIg ( K-REFN@lk ' gSD ' kxFCD·F¿@wk6@OD ¼

r�BED[-g L HSFJFCKEFCh�DGREPEDGP ' Dd@ Z D]DGR<@ Z U{TGHMXOTGKEg5kxXJDGgIDGTd@NXOUcPEDGF Z BEHSTwBQTGU�qVDGX�@CB-DyXOD L kxHIREPEDdX
U^W8@CB-D��nÒ�|[hEg5kYREDpkYF�FCBEU Z R{HIRY��HS` ¼ � ¼ � ¼ft£( gSHSR-P�XCHST6kxg-TGUcUYXCP-HSRmkx@CDGFbÙ×Ôxã¤³�ã±�>Ûfk6XODJD L hEgIU ( DGP ¼
r�B-D·HSREREDdXpDGgSDGTG@NXCUcPED·BmkYFjk±XlkYPEHSKEFbÔdÕ$kxREPvHSFjkx@ph�UY@CDGR)@OH5kxg � HIRvPEH L DGR-FCHSU^REgIDGFCFJK-REHM@OF ¼ rJBED
U^KE@CDdXjDGgSDGTG@NXCUcPEDV³ Z BEHSTwB�UcTGTGKEhEHIDGFp@CBED��{Ò�|{h-g5kxREDnW9U^XbÔ®é�Ô]Ø]³mHSF[k6@jÁGDdXOU®h8U^@CDGR)@CH1kxg ¼ rJBED
TdXOU^FCF¿ºå-g L�Z HSP�@OB®HSF¾Ô]ØMÌáÔGÕæÒ � HSR®PEH L DGREFCHSUVREgSDGFCF£KEREHM@OFªkxREP{@CBEDpXlkxP-HSKEF�Xlkx@CHSU-³�ÑÄHIF¾PEDdmREDGP
kxF

Ñ¶Ò�ÔGÕùÖ6Ô]Ø]ã Ù ��¼ � 3VÛ
FCU°@CB8k6@

ÔGÕæÒ Ñ
� Ì©Ñ ã Ô]ØªÒ �

� Ì�Ñ � Ù ��¼ � -)Û
Ì�UY@wk6@CHIU^RÂU^Wf@CBED±HIREREDdXyDGgIDGTd@NXOU)P-DÃk ' UVK�@j@OBED±TGDGR)@NXlkYg�Ô®Ò |<k6¸�HSFyh�XCUcPEK-TGDGF[k t UVKEDd@N@OD

FCBED�kxX;HSR3@CBED ' kxFCDyFN@lk6@OD ¼ r�BED ' kxFCDyFN@lk6@ODjq^kxXCH5k ' gSDGFJkxXCDyPEDGR-UY@CDGP ')( @OBEDjFCKEh�DdXCFCTGXCHSh�@�ÁGDdXCU ¼
opREPEDdXJFCBED6k6X]³�@OBED[XlkxP-H5kxg´PEDGXCHMqVk6@OHMqVD·UVW ' kxFCD_FN@lkx@CD·FN@NXOD�k L W9KER-Td@CHSUVRáHIFJ`VHMq>DGR ')(

Æ ´ �>£ pp¤ Ù×ÔVÛ�Ò ÑµÏ¸�
� Ì�Ñ Ï YVÔ×Ì �

ÔEÙ � Ì�Ñ�Û Ï \ ã Ù ��¼ � ?)Û

Z B-DdXCD×��HSF¾@OBEDbPEH L D]REFCHSU^R-gSDGFCF;kxR-`^KEg1k6X£XCU^@lk6@OHSUVR«W1XODG\)K-DGRET ( U^W @CBEDjHSREREDGX¾D]gSDGTd@CXCUcPED ¼$½ W @OBED
¬-KEHIP®HIF£R-UY@ªFNB-D�k6XODGP´³)@CBED ' kxFCDjFN@lk6@ODbqVDGgSUcTGHS@ ( -DGgIP«HSFªÁGDdXCUÃkxREP�� £ pp¤NÙ×ÔVÛ3r | ¼ rJBEDbF¿@CXCDGRE`^@CB

$;-



U^Wµ@CB-DyFCBED�kxX�HIF;P-DGFCTdXCH ' DGP ')( kÃÌ�D ( R-U^gSP-F;RcK L±' DdX]³ Z HM@OB<@CBEDyqVDGgIU)T]HM@ ( PEDG@CDdX L HSREDGP ')( @OBED
L UY@OHSUVRQU^W�@CB-D_HSRER-DdXJDGPE`^DnkYREPá@CB-D_gSDGR-`Y@CB ')( @CBED_-g L Z HSPE@CB´³

ÍQÐyÒ ÔdÕÈ�
Ý ã Ù ��¼ zY|)Û

Z B-DdXCD[Ý�HSFJ@CBEDne$XlkYREP�@Og»ºÅgSHSÇVD·RcK L±' DdXJ`^HMq>DGR ')(<ä \cR ¼W�E¼ � 4E¼
r�BEDGXCDfHSFµREUJgSU^FCFµUVWc`VDGREDdXlkYgSHS@ ([')( @CXCD�k6@OHSRE`JUVREg ( XCUY@wk6@OHSU^REF�U^W)@OBEDfHSR-REDdX´D]gSDGTd@CXCUcPED ¼ ñcHSRETGD

@CB-D_F ( F¿@OD L HSFjz^a±³EU^R-D_T�kxRÄkxg Z k ( FpXCDGPEKET]D[HIREPEDGh�DGREPEDGR)@�XCUY@wk6@CHIU^REFbU^W ' UY@OBQDGgSD]Td@NXCUcPED]F�@CU
@CB-HSFÃT�kYFCD ')( @NXwkxREFCW9UYX L HSRE`Â@CU¶k�XCU^@lk6@OHSRE`ÂXCDGW9DdXODGRETGD<W1Xlk L D<HSR Z BEHSTwB	@CBEDáU^KE@CDdXÃD]PE`^D<HIF
FN@lkx@CHSUVRmk6X (>¼ rJBED±@NXwkxREFCW9UYX L k6@CHIU^RÓHSR)@NXCUcPEK-TGDGF·k t U^XCHSUVgSHSF_@CDGX L HSR)@CU ä \)R ¼U��¼ *�³ Z BEHSTwBÂT�kYR
FCH L h-g (Ä' D{k ' FCUYX ' DGP¶HSR)@CU<@OBEDÃh�XODGFCFCK�XCD ¼�� 4 �f?jF·k«XCDGFCKEgS@[@CBEDGXCD{k6XODÃH L h8U^XN@wkxR)@[P-HÂ}�DdXCD]RETGDGF
HSR¶@OBED{FN@lk ' HSgIHM@ ( U^W�zVa kYREP � aïF ( FN@OD L F]³�kxREPÜHSRÓhmkxXN@CHITGKEg5kxXnW9UYX_XOHS`VHSPÓXCUY@wk6@CHIU^R Z BEHSTwBÓHIF
PEHIFNT]KEFCFCDGPQW9K�XN@OBEDdXpHSRÄñcD]Td@CHSUVREF ��¼ $«kxREP�$ ¼ - ¼

r�BED ' kxFCD°FN@lk6@OD°h8U^@CDGR)@CH1kxg+s £ pV¤ß Ù×Ôxã±�>Û[kxREP¶TwBmk6XO`^DÃP-DGREFCHM@ (ôü £ pp¤¿ÙùÔVÛyk6XODÃHSREP-DGh8D]REPEDGR)@[U^W
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ù�Î�¿ÒÐ'ø)à�ÃcÄðÌÁ¿_±�Ä[ÌÁÓ)ÎÅË<Í/Î'ÎÅË�ÄðÝ�Ä[Ï÷¿fÍ/ÎÅ¿Áà�Ü�à�û>ÎcË�ÄoÝ<Í/Î¹ÍûfÃcà�ø�ÎÅË�Ä ÌÒ¿ÁÜ�Ä ¿ÁÐ Í�ÃÅÄ[ÐcÂ�Ì�Î9à�û¶ÐcÂ�Ý�Ý�Ä[ÜAÌfÍ/ÃcÀ�Ä+ó²Ë1ÍÕÜ�À�Ä[Ð�¿ÁÜAÎÅË�Ä Ä[ÌÁÄIóXÎ`Ãc¿Òó¸ÍÕÌ´óIà�Ü�Ý�Â�óXÎc¿�Ï�¿ÁÎ{Ó8ÎcË<ÍÕÎ9ÍÕÃc¿ÁÐcÄû¯àSÃ�ÃcÄ¸ÍSÐcà�Ü�Ð@Ü�à�Î[±÷Ü�à¸òBÜ�Ñ�Â¶Î�Ý�¿8�=ÄXÃcÄ[Ü´ÎBûaÃÅà�ø ÎcË�ÄoÄ[ÌÒÄ[óXÎ`ÃÅà´Ý�ÄðÃcÄ¸ÍÕó[Îc¿Áà�Ü�Ð�ÎcË<ÍÕÎïÍÕó[ó[à�Â�Ü´Î�û¯à�Ã'ÎÅË�ÄÝ¶ÃÅ¿ÁûfÎA¿ÁÜôÎÅË�Ä	ÄIÌÁÄ[óXÎ`ÃÅ¿Áó¸ÍSÌGó[à�Ü�Ý�Â�óXÎÅ¿�Ï�¿�ÎUÓ�Ç¦¤'à�Ü�Ð`¿ÒÝ�ÄXÃ8ÎÅË�Ä	ÐcóIÄ[Ü<Í/ÃÅ¿Áà�ú�¿ÁÜôÃcÄ[û¯ÄXÃcÄIÜ�ó[Ä�ÎÅàx¾?¿ÁÀ�Ç���Ç_�IÞ¶úòBË�Ä[Ü6ÎcË�Ä Ï�à�Ì�Î²ÍSÀ�Äñ¿ÁÐ�¿ÁÜ�ó[ÃcÄ¸ÍÕÐcÄIÝ�ÎÅàÉ· [×6�=��ÙÈÚ�Ï�à�Ì�ÎÅÐIúBÎÅË�Ä ü�ÌÁø ¿ÁÐ�ø#Í/ÃÅÀ�¿ÒÜ<ÍÕÌÁÌÁÓ�Â�Ü�Ð`Î²ÍÕÑ�ÌÁÄÎcàxÄIÌÁÄ[óXÎcÃcà÷ó[à�Ü´Ï�ÄIóXÎc¿Áà�ÜzÍÕÜ�Ý Í�Ï�Ä[ÌÁà÷ó[¿ÁÎUÓ | Â�ó[ÎcÂ<Í/ÎÅ¿Áà�Ü�¿ÒÐ�ÍSø)õ�ÌÁ¿�ü<Ä[Ý>Ç�Ê@Ë�Ä | à¸ò�ÎcË1Í/Î�ÍÕõ�õ1Ä¸ÍÕÃcÐÃcÄIÐ`Â�Ì�ÎcÐo¿ÒÜ ø)¿Ò�¶¿ÁÜ�À�ÎÅË�Ä | Â�¿ÁÝxòïË�¿Áó¹Ë�Ðcà�ø)Ä[Ë�à¸ò ¿Áø)ø�Ä[Ý�¿aÍÕÎcÄ[Ì�Ó�ÃÅÄ[ÐcÂ�Ì�ÎcÐ-¿ÁÜôÍÕÜ ¿ÁÜ�óXÃcÄ¸ÍSÐcÄC¿ÒÜxÎÅË�ÄÄ[ÌÁÄIóXÎ`Ãc¿Òó¸ÍÕÌ+óIà�Ü�Ý�Â�óXÎc¿�Ï�¿ÁÎ{Ó´Ç%:�Â�õ�õ=à�ÐcÄ�ÎÅË<Í/ÎCÎÅË�Ä#ó[à�Ü�Ý�Â�ó[Îc¿�Ï�¿�ÎUÓ�¿ÁÐ�ÐcÂHÑ)óI¿ÁÄ[Ü´ÎcÌÁÓÔ¿ÁÜ�óXÃcÄ¸ÍSÐcÄ[Ý�ÎcË1Í/ÎÎcË�Ä ü�ÌÒø ¿ÒÐ9Ü�àðÌÁà�Ü�À�ÄXÃ9øöÍ/ÃcÀ�¿ÁÜ<ÍSÌÁÌ�ÓCÂ�Ü�Ð`Î²ÍSÑ�ÌÁÄ+ÎcàoÄ[ÌÁÄ[óXÎcÃcà÷ó[à�Ü´Ï�Ä[óXÎc¿Òà�Ü	ÍÕÎ[· [× ����ÙÈÚïÏ�à�Ì�ÎcÐIÇ9ÿBõ=à�Üû¯Â¶Ã`ÎÅË�ÄXÃj¿ÒÜ�óXÃcÄ/ÍÕÐcÄ#à�û'ÎcË�Ä�ÍÕõ�õ�ÌÒ¿ÁÄ[ÝÔÏ�à�ÌÁÎ²ÍÕÀ�Ä�ú?ÎcË�Ä�õ�Ãcà÷ó[Ä[ÐcÐAÃcÄ[õ=Ä¸ÍÕÎcÐjÂ�Ü�ÎÅ¿ÁÌ'Í/Î · [× ��Þ¶Ù�f�Ï�à�ÌÁÎcÐÎcË�Äj¿ÁÜ�óXÃcÄ¸ÍSÐcÄj¿ÁÜxÎcË�ÄjÄ[ÌÁÄ[óXÎcÃc¿Áó/ÍÕÌ�ó[à�Ü�Ý�Â�óXÎÅ¿�Ï�¿�ÎUÓ�¿ÒÐð¿ÁÜ�ÐcÂHÑ�ó[¿ÁÄ[Ü´Î Îcàöõ¶ÃcÄXÏ�Ä[Ü´Î Ä[ÌÁÄ[ó[Î`Ãcà÷ó[à�Ü�Ï�Ä[óXÎÅ¿Áà�ÜÍÕÜ�Ý Í�Î`Ã¹ÍÕÜ�Ðc¿�ÎÅ¿Áà�Ü:ÎÅàxó[à�Ü´Ï�Ä[óXÎc¿Òà�Ü:à÷ó[ó[Â¶ÃcÐIÇ�ÊBË�¿ÁÐCõ�ÌaÍSÂ�Ðc¿ÁÑ�ÌÒÄ#Ðcó[Ä[Ü<ÍÕÃc¿Áà ÌÁÄ¸ÍÕÝ�ÐjÎcà
ÃcÄIûfÄXÃcÃc¿ÁÜ�À
ÎcàÎcË�ÄðÑ�¿ÒûfÂ¶ÃÅó¸Í/ÎÅ¿Áà�Ü�¿ÒÜ�¾�¿ÒÀ�Çß��Ç_�[Þ	ÍÕÐBÍ	ýÛÝ�Ä[ÌaÍ[Ó�Ä[Ý>þ÷Ñ�¿Òû¯Â¶Ãcó¸ÍÕÎc¿Áà�Ü>ÇGù�Î�¿ÒÐ�ÌÁ¿Ò±�Ä[Ì�Ó�ÎcË<ÍÕÎ�¿Áû>ÎcË�ÄoÄ[ÌÁÄ[ó[Î`Ãc¿Òó¸ÍÕÌó[à�Ü�Ý�Â�óXÎÅ¿�Ï�¿�ÎUÓ:ò@ÍSÐ)ó[à�Ü�Ð`Î²ÍÕÜ´Î�¿ÁÜ�Ý�ÄIõ1Ä[Ü�Ý�Ä[Ü´Î�à�ûïÎÅË�Ä | à¸ò ¿ÁÜ ÎcË�Ä�ü�ÌÁø
ú3ÎcË<ÍÕÎ	ÎcË�Ä�Î`Ã¹ÍÕÜ�Ðc¿ÁÎc¿Áà�ÜÎcàxóIà�Ü´Ï�Ä[óXÎÅ¿Áà�Ü�ò'à�Â�ÌÁÝ:Ë<Í[Ï�Ä�à÷ó[óIÂ¶Ã`ÃcÄIÝ Í/Î · [×Ü����ÙÈÚ�Ï�à�Ì�ÎcÐIÇÏ¡�ÎjÎÅË�¿ÁÐCÐ`Î¹ÍÕÀ�Ä�ú�ÎcË�Ä#û¯àSÃÅÄ[À�à�¿ÁÜ�ÀÄ��¶õ�ÌaÍSÜ<Í/ÎÅ¿Áà�Ü#ÐcË�à�Â�ÌÁÝ#Ñ1ÄBÎcÃcÄ¸ÍÕÎcÄ[Ý�ÍÕÐ�Í8À�Â�Ä[ÐcÐ�ÍÕÜ�Ý#à�Ü�Ì�Ó)û¯Â¶ÃcÎcË�ÄXÃ ÃÅÄ[ÐcÄ¸Í/ÃÅó²Ëöà�Ü�ÎcË�¿ÒÐ�ÍÕÐcõ=Ä[óXÎ òB¿ÒÌÁÌÐcÂ�õ�õ�Ì�ÓöÎcË�Ä-Î`ÃÅÂ�Ä-ÃÅÄ¸ÍÕÐcà�Ü�ÐIÇ
�9���



86 88 90 92 94 96 98 100 102

Voltage (volts)

10

12

14

16

18

20

C
ur

re
nt

 (p
A

)

Increasing voltage
Decreasing voltage

¾?¿ÁÀ�Â¶ÃÅÄL��Ç_�[Þ�ÉÆ¡ ýÈÝ�ÄIÌaÍ[Ó�Ä[Ý þ=ÐcÂ�Ñ=óXÃc¿ÁÎc¿Áó/ÍÕÌ Ñ�¿ÒûfÂ¶ÃÅó¸Í/ÎÅ¿Áà�Ü Çª¡�õ�ÌÁàSÎ8à�û3ÎcË�Ä�óIÂ¶Ã`ÃÅÄ[Ü´Îm<�Ï�à�Ì�Î²ÍSÀ�Ä	ó¹Ë<ÍÕÃm<ÍÕó[ÎcÄXÃc¿ÒÐ`Îc¿ÁóCÎcË1Í/ÎoÐcË�à¸òBÐ8Í)ÐcÂ�Ñ=óXÃc¿ÁÎc¿Áó/ÍÕÌ?Ñ�¿Áû¯Â¶ÃÅó¸Í/Îc¿Òà�ÜxòïË�¿Áó¹ËñÍSõ�õ1Ä/Í/ÃcÐ ÎÅà#Ë<Í[Ï�Ä�Ñ1Ä[Ä[Ü�ýÈÝ�Ä[ÌaÍ[Ó�ÄIÝ>þÁÇÊ@Ë�Ä)ÌÁ¿ÁÜ�Ä)ÐcË�à¸òBÐ�Í�ÌÁ¿ÒÜ�Ä¸Í/ÃAü�Î8Îcà�ÎÅË�Ä)Ý<ÍÕÎ²Í�û¯àSÃCÞ�Ú�ÙÈØ k · k ��Æ¶ÙÈØ�Ï�à�ÌÁÎcÐIÇ�Ê@Ë�Ä)Ý<Í/Î¹Í�¿ÁÜôÎÅË�ÄÃ²ÍSÜ�À�Äi����ÙÈØ k · k ��Þ�Ù&ØoÝ�¿ÁÐ²ÍÕÀ�ÃcÄ[Ä[Ð9òï¿�ÎcË�ÎcË�Ä'ÌÁ¿ÁÜ�Ä'Ñ´ÓCÍSÜ	ÍÕø�à�Â�Ü´Î?ÎÅË<Í/Î ó¸ÍSÜ�Ü�à�Î9Ñ=Ä@ÍÕó[ó[à�Â�Ü´ÎcÄ[Ýû¯àSÃïÑ�Ó�Ðc¿Òø)õ�Ì�Óü¯3Ø�¯$)2º�Ò#+Q)I�H¯2/L7)øÓ=Ø�Ý¶Ãc¿ÁûfÎïà�û ÎÅË�Ä8ó[à�Ü�Ý�Â�ó[Îc¿�Ï�¿�ÎUÓ�Ç�%�|� � +q¦%$ª( *s!4  !21M&/( *,4s8Õ+-$^  8
¡�Î-ÐcÄ[Ï�ÄXÃ²ÍSÌ9ÌÒÄXÏ�Ä[ÌÒÐ-à�û à�Ñ�ÐcÄXÃcÏ�ÍÕÎc¿Áà�ÜÔÍÕÜ�Ü´Â�ÌaÍ/Ã-ÄIÌÁÄ[óXÎcÃcà÷ó[à�Ü´Ï�ÄIóXÎc¿Áà�Ü�ÃÅÄ[ÐcÄ[øCÑ�ÌÁÄ[Ððòï¿ÁÝ�Ä[ÌÁÓxÝ�¿8�=ÄXÃcÄ[Ü´ÎÐ`Ó�Ð`ÎcÄ[ø)ÐIÇ-ù{ÜôÍSÜ ÄJ�=à�Ã`ÎoÎcà�Ä[ÌÁÂ�ó[¿ÒÝ<Í/ÎÅÄjÎÅË�Ä[ÐcÄ�Ðc¿Áø)¿ÒÌaÍ/ÃÅ¿�ÎÅ¿ÁÄ[ÐIú7Ñ¶ÃÅ¿ÁÄ[û+ÍÕÌÒÑ1Ä[¿ÁÎð¿Òø)õ1à�Ã`Î¹ÍÕÜ´Îoó[à�Ü´Î`Ã²ÍSÐ`ÎcÐÍÕÜ�Ý�óIà�ø)õ<ÍÕÃc¿ÁÐcà�Ü�Ð Ñ=ÄXÎUò'Ä[Ä[Ü�ÎÅË�ÄïÐ`Ó�Ð`ÎcÄIø�Ð`ÎÅÂ�Ý�¿ÁÄ[Ý#¿ÁÜ�ÎÅË�¿ÁÐ ÎÅË�Ä[Ðc¿ÁÐ�ÍSÜ�Ý�¿�ÎÅÐ+ø)à�Ð`Î'Ðc¿Áø)¿ÁÌfÍ/Ã+óIà�Â�Ü�<ÎcÄ[Ãcõ<Í/ÃcÎcÐïË<Í[Ï�ÄAÑ1Ä[ÄIÜ�ó[à�ÌÁÌÁÄIóXÎcÄ[Ý
¿ÁÜ�ÎÅË�¿ÁÐG:÷ÄIóXÎc¿Áà�Ü>Çéðû>ÎÅË�Ä-ÐcÄXÏ�ÄXÃ¹ÍÕÌ»Ð`Ó�Ð`ÎcÄ[ø)Ð�ÎÅË<Í/Î@òï¿ÁÌÁÌ»Ñ=ÄoÝ�¿ÒÐcó[Â�ÐcÐcÄ[Ý�Ñ=Ä[ÌÁà¸òjú�ÎcË�Äoü�ÃÅÐ`Î�ÎcË1Í/ÎB¿ÁÐBó[à�Ü�Ðc¿ÒÝ�ÄXÃcÄIÝ�¿ÒÐÎcË1Í/Î8à�û3ÎÅË�ÄXÃcøöÍÕÌ9óIà�Ü´Ï�Ä[ó[Îc¿Áà�ÜôÐcÂ�õ1ÄXÃÅõ1à�ÐcÄ[Ýñà�ÜÔÍöÐcË�Ä/Í/Ã | à¸òAÇCÊBË�ÄXÃcÄ	Ë<Í[Ï�Ä	Ñ=Ä[Ä[ÜñÐcà�ø)Ä�ÎÅË�Ä�<àSÃÅÄXÎc¿Òó¸ÍÕÌ?Ð`ÎcÂ�Ý�¿ÁÄ[Ðoà�û3Æg}Î�ïÍ[Ó÷ÌÒÄ[¿ÁÀ�Ë�<oÎ65Ä[Ü1Í/ÃcÝñó[à�Ü´Ï�Ä[ó[Îc¿Áà�Üzå��åÎi¤Bè@¿ÒÜxÎcË�Ä�õ¶ÃcÄ[ÐcÄ[Ü�ó[Äjà�û3Í üCØ8Ó41Ê¯¤+à�Â�ÄXÎcÎcÄ�ÐcË�Ä¸ÍÕÃ | à¸òL���M�2
�Ç-ÊBË�Ä�ó/ÍÕÜ�à�Ü�¿Áó¸ÍSÌ�ÎcË�Ä[àSÃcÄ[Îc¿Áó¸ÍSÌ9À�Ä[à�ø)ÄXÎ`ÃcÓxà�û+Í | Â�¿ÁÝ�ÌfÍ[Ó�ÄXÃ-ó[à�Ü¶ü�Ü�Ä[ÝÑ=ÄXÎUò'Ä[Ä[Üñõ=ÄXÃcû¯Ä[óXÎcÌÁÓxó[à�Ü�Ý�Â�óXÎc¿ÒÜ�À | Í/Î-Ë�àSÃc¿��[à�Ü´Î²ÍSÌ õ�ÌaÍSÜ�Ä[Ð-à�û ¿ÁÜ�ü�Ü�¿�ÎÅÄ�Ä3�÷ÎÅÄ[Ü´Î-¿ÁÐAÍSÐ`ÐcÂ�ø)Ä[Ý>Ç'¡ü�Ü�¿ÁÎcÄ�Ë�à�Ãc¿_�Ià�Ü´Î²ÍÕÌ@Ä���ÎcÄ[Ü´Î�Ë1ÍÕÐ�Ðc¿ÒÀ�Ü�¿�ü<ó¸ÍÕÜ´Î	¿Áø)õ�ÌÒ¿Áó¸ÍÕÎc¿Áà�Ü�Ð)ÍSÜ�Ýz¿ÁÐ	Ý�¿ÁÐcó[Â�ÐcÐcÄ[Ý Ñ=Ä[ÌÁà¸òjÇÅ�>¿ÁÜ�Ä¸ÍÕÃ
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Ð`Î²ÍSÑ�¿ÁÌÁ¿ÁÎUÓ�ÍSÜ<ÍÕÌ�Ó�Ðc¿ÁÐBà�û>ÎÅË�Ä-õ�ÌaÍÕÜ�Äª¤'à�Â�ÄXÎcÎcÄ-Ñ<ÍÕÐcÄ-Ð`Î²Í/ÎÅÄoÎcà6�åÎi¤�ÃcÄXÏ�Ä/ÍÕÌÁÐ@Ð`Î¹ÍÕÑ�¿ÁÌÒ¿�ÎUÓöÝ�¿��=ÄXÃcÄIÜ�ó[Ä[ÐÑ=ÄXÎUò'Ä[Ä[Ü�Î`Ã¹ÍÕÜ�Ð`Ï�Ä[ÃcÐcÄ Ãcà�ÌÁÌ1Ý�¿ÁÐ`ÎÅÂ¶ÃcÑ<ÍSÜ�ó[Ä[ÐoåçòB¿ÁÎcË�Í���ÄIÐ+õ1ÄXÃÅõ1ÄIÜ�Ý�¿Áó[Â�ÌaÍ/Ã ÎÅàAÎcË�ÄïÐcË�Ä¸Í/Ã | à¸òðè ú�ÍSÜ�ÝÌÁà�Ü�À�¿ÁÎcÂ�Ý�¿ÒÜ<ÍÕÌ�ÃÅà�ÌÁÌ<Ý�¿ÒÐ`ÎcÂ¶ÃcÑ1ÍÕÜ�ó[ÄIÐðå¯òB¿ÁÎcË�Í9�¶Ä[Ð õ<ÍÕÃ²ÍÕÌÒÌÁÄ[Ì�ÎcàAÎcË�Ä Ð`Ë�Ä¸Í/Ã | à¸òðè Ç9�»à�Ü�À�¿�ÎÅÂ�Ý�¿ÁÜ1ÍÕÌ£<�ÃÅà�ÌÒÌÝ�¿ÒÐpÎÅÂ¶ÃcÑ1ÍÕÜ�ó[Ä[Ð Ë<Í[Ï�ÄG¿ÁÝ�Ä[Ü´ÎÅ¿Áó¸ÍSÌ�Ð`Î¹ÍÕÑ�¿ÒÌÁ¿�ÎUÓ-õ¶ÃÅà�õ=ÄXÃ`ÎÅ¿ÁÄ[Ð>Îcà%�åÎi¤�¿ÁÜ-ÎÅË�Ä ÍÕÑ�Ð`ÄIÜ�ó[ÄGà�û´ÐcË�Ä¸Í/ÃIúSÍSÜ�ÝjÍ/ÃÅÄÍÕÌÁò@Í[Ó�ÐBø)à�ÃcÄ-Â�Ü�ÐpÎ¹ÍÕÑ�ÌÒÄoÎÅË<ÍÕÜ�ÎcË�ÄoÎ`Ã¹ÍÕÜ�Ð`Ï�Ä[ÃcÐcÄ�<�Ãcà�ÌÁÌ Ý�¿ÁÐ`ÎÅÂ¶ÃcÑ<ÍSÜ�ó[Ä[ÐIÇ3ù{Ü�û]ÍÕó[Î�ÎÅË�Ä8ÌÁà�Ü�À�¿�ÎÅÂ�Ý�¿ÁÜ1ÍÕÌ£<Ãcà�ÌÁÌ<Ý�¿ÁÐ`ÎÅÂ¶ÃcÑ<ÍSÜ�ó[Ä[Ð+Ë<Í[Ï�Ä Ð`Î²ÍÕÑ�¿ÁÌÁ¿�ÎUÓ)õ�Ãcà�õ=ÄXÃ`ÎÅ¿ÁÄ[Ð ÎcË<ÍÕÎ�Í/ÃcÄ ¿ÁÜ�Ý�Ä[õ=Ä[Ü�Ý�Ä[Ü´Î3à�û[Ó�1Uê@Â�Ü�¿£<{Ý�¿ÁÃcÄ[óXÎÅ¿Áà�Ü<ÍÕÌÐcË�Ä¸ÍÕÃ | à¸ò�ÍSÌÁà�Ü�À#ÎcË�Ä�Í���¿ÒÐoà�û ÎÅË�Ä[ÐcÄCÃcà�ÌÒÌÁÐIÇoÊ�Ã¹ÍÕÜ�Ð`Ï�ÄXÃcÐcÄ�<�ÃÅà�ÌÁÌ9Ý�¿ÒÐ`ÎcÂ¶ÃÅÑ<ÍÕÜ�óIÄ[ÐIú=ó[à�Ü�Ï�ÄXÃcÐcÄ[ÌÁÓ�ú=Ä��ß<Ë�¿ÒÑ�¿�Î ÐcÂ�õ�õ�ÃcÄ[ÐcÐc¿Áà�Ü>ú/à�Ã?ÍÕÝ�Ý�Ä[ÝAÐ`Î²ÍÕÑ�¿ÁÌÁ¿ÁÎUÓ8Ý�Â�Ä ÎÅà@ÎcË�Ä3ÐcË�Ä¸ÍÕÃIú/õ�ÌaÍSÜ�Ä ß?à�¿ÁÐcÄIÂ�¿ÁÌÁÌÒÄ àSÃ õ�ÌfÍÕÜ�Äð¤+à�Â�ÄXÎ`ÎÅÄàSÃðÍSÜ´Ó�ø)¿£��ÎÅÂ¶ÃcÄ8à�û?ÎcË�Ä[ÐcÄ8ÎUò'à | à¸òïÐIÇ3ÊBË�Ä8à�Ü�Ð`Ä[Î_�ïÍ[Ó�ÌÁÄ[¿ÁÀ�Ë
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� ��� Í Þ�H�Î#Õ�èbÒ�Ó�ç µ Þ ßaÞ�� ÎzØ-Î¡ç�i�ÞpdjÞ�|SÙbÓoÓ(ÊÝË�ç	ÎÐÕ¦àU��Þ�i-ÑIÎ#Õ¦Õ	Î#Ó(ÊÝÖ¦Ë�ç¦Ö¦Õ¦Ï¦Ö¦á�ÜÌÊÌË(È¦Ò�à�ç ì �u�D�?� íIÞ
� K���µ Þ#ßaÞ?� ÎzØ;Î�çYi�ÞºdjÞ?|SÙbÓoÓ(ÊÝË�çäÎ#Õ¦àF¿¦Þ?��Þ�à¦Ò�é�Ó%Ö¡Ø�Õ�çb·�ZrÜÝÒzÛ�ÑoÓ%Ù;ÛzÙbÕ-æ5ÒzÛzÑ(ÊÌÙ5Õ/ÊÌÕqÎâË(Ö¦Ë(Ï�ÒzÕ¦à¦Òzà
$	Ö¦ÊÌà:ê	ÜÌ×�¦¾ß�ÜÌÊÝÕ¦ÒtÎ�ÓâËoÑ|Î#á�ÊÌÜÌÊÌÑùØSÎ#Õ	ÎÐÜ�Ø�Ë(ÊÌË�ç¹¸�	rÈ-Ø�Ë�Þ��ÉÒzæ�Þ�ZzÂ�Â�çry q BDy ì �u�?�YX í Þ

� q6��µ Þ�ßaÞ»�8ÎzØ-Î�çl·�ZrÜÝÒzÛ�ÑoÓ%Ù-Û�ÙbÕ-æ5ÒzÛ�Ñ%ÊÌÙ5Õ�ÊÌÕ�ËoÖ�Ë(Ï�ÒzÕ�à¦Òzà2$�Ö¦ÊÌàfê�ÜÝ×qË�ç¹¸�|�i;Û5Þ�ÇÉÈ�ÒzË(ÊÌË�ç�Ö¦Õ¦Ï�Ö¦á�ðÜÝÊÌË(È¦Òzà ì �u�?�Dq íIÞ
� Xº� ¶/Þré_Þ�� Ò�Ø�Ê�Ó%×qÒzÕ�¬ ÊïÎÐÕ�ç µ Þ ßaÞ�� ÎzØ;Î�çhÎÐÕ¦àÃi�Þ¾djÞ�|SÙbÓoÓ(ÊÝË�ç
·Äd]ÒtÎ���ÜÌØ Õ¦ÙbÕ�ÜÌÊÌÕ¦Ò�Î�Ó/Ñ(È¦ÒzÙbÓoØÙ5Ú=Î#Õ�Õ-Ö�ÜïÎ�Ó ÒzÜÌÒzÛ�Ñ(Ó(Ù;ÛzÙbÕ-æäÒzÛ�Ñ(ÊÝÙbÕîëâÊ�Ñ(ÈgË(È¦ÒtÎ#Ó�ç¹¸¥ÊÌÕfÏ¦Ó(ÙbèbÓ(ÒzË(Ë�ç�Ñ(ÙÆá�ÒÔË(Ö¦á¦×qÊÌÑoÑ(ÒzàîÑ(Ù�	�ÈäØ�Ë�Þ
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ÞDÙ?×IÜ¢Ð�Ö0Þ�â�ÐMÐ?ÛYÔßÙ�Í�Ý�ÒrÕpàMàYéMÐ>Ñ�àYÕ�Ý[ÑºÍÏÛYÔrÕ[êYà�Ð>Þ�Õ?ÛzáYØpÛ_ØYÍMØãÞ�Õ�ÝIä
ë Ð�ÒmÑºÛ~ÑYÞAÍrÕ>ê�Õ>ÞMÞDÙ�Ö�×zÛrÐ�Î>Õ?ÛvÛ�ÐÓÛYÔ�Õ�ÎMÖ�ÑºÍ�Ý�Þ6ÛrÐ�Í�Õ�ÙDÎ>Ù�ÑºÍ�ä�ìYì
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ñ Õ ÍuÈ	Î#Ï¡Ñ%Ò�Ó:y�ç�ÊÌÑ/ëÉÎ#Ë6ÊÝÕ¦à¦ÊÌÛ�Î�Ñ(Ò�à�Ñ(È	Î#Ñ/Ñ(È�ÒÆê�ÜÝ× Ñ(È¦ÊÝÛT��Õ¦ÒzË(Ë/ëÉÎÐË6×qÒ�Î#Ë(Ö¡Ó(Ò�à�áäØ�Ùbá¦Ë(Ò�Ó(æ�ÊÌÕ¦èÊ�Ñ%ËÛ�ÙbÜÌÙ5Ö¡ÓNÖ¦Õ�à¦Ò�ÓqÓ(Ò%$	ÒzÛ�Ñ(ÊÝÙbÕ�ÞEÇÉÈ¦ÊÝËNß Ï�Ï�ÒzÕ�à¦Ê�ã�çhá-Ø�Ó%ÒzÛzÙbÖ¦Õ-Ñ%ÊÌÕ¦è�ÎcËoÑ|ÎÐÕ¦à	Î#Ó(à ÛtÎ#ÜÝÛzÖ¦ÜïÎ#Ñ(ÊÝÙbÕ�çà¦ÒzË(Û�Ó%ÊÌá�ÒzË)È¦Ùtë�Ñ(È�Òqê�ÜÌ×ZÑ(È�ÊÌÛQ�;Õ�ÒzË(Ë)ÛtÎÐÕ]á�ÒqÊÝÕ¦Ú¢ÒzÓoÓ(Òzà ÚïÓ%Ùb× ÊÌÑ(ËÔÛzÙ5ÜÌÙbÖ¦Ó)Ö¦Õ¦à�Ò�ÓvÓ(Òu$�ÒzÛ�Ñ%ÊÌÙbÕ]ÊÝÕë�È�Ê�Ñ(Ò/ÜÌÊÌè5ÈäÑtÞ�i;ÊÌÕ�ÛzÒ)Ñ%È¦Ò�Ó(ÒqÎ�Ó(Ò/Ë(Ò�æ5Ò�ÓIÎ#Ü¾à¦Ê�9�Ò�Ó%ÒzÕ-Ñ ÛzÙ5ÜÌÙbÖ¡Ó�Ë Ø�ËoÑ(Ò�×qË6� �%� ÛzÖ¡Ó(Ó(ÒzÕ-Ñ(ÜÌØSÊÝÕgÖ¦Ë(Ò5ç�Ê�Ñ8ÊÝËá�ÒzËoÑ Ñ(Ù:ÊÌÕ-ÑoÓ(Ù;à¦Ö�ÛzÒaË(Ùb×qÒ/à¦Òzê�Õ¦Ê�Ñ%ÊÌÙbÕ�Ë Ú¢Ó(Ù5×W� Ö¦Õ-Ñ%Ò�Ó*dûØ�Ë7�zÒzÛQ�;Êõ Ë�ÛIÈ	Î#Ï¡Ñ%Ò�Ó8ÙbÕ�ÛzÙ5ÜÌÙbÖ¦Ó(ÊÌ×qÒ�Ñ(ÓoØ
�«y � ÞDö

÷6ø!÷6ùpú ÊÌËâÑ%È¦Ò)ÛIÈ	Î�ÓIÎ#Û�Ñ%Ò�Ó(ÊÌËoÑ%ÊÌÛÔÙ5Ú�Î/æ�ÊÌË(Ö�Î#ÜôËoÑ(ÊÌ×aÖ¦ÜÌÖ�Ë á-Ø:ë�È�ÊÌÛIÈgÎ#ÕîÙ5á¦Ë(Ò�ÓoæäÒ�Ó Û�Î#Õîà¦ÊÝË Ñ%ÊÌÕ�ðèbÖ�ÊÌË(È,à¦ÊP9�Ò�Ó(ÒzÕ�ÛzÒzË�á�Ò�ÑùëuÒzÒzÕ:ÑùëuÙ6ê	ÒzÜÌà¦Ë�Ù5Úôæ;ÊÝÒ�ëxÓ(ÒzË(Ö�Ü�Ñ(ÊÝÕ¦èqÚ¢Ó(Ùb×Bà¦Ê�9�Ò�Ó%ÒzÕ¦ÛzÒzË�ÊÝÕ:Ñ(È¦Ò�Ë(Ï�ÒzÛ�ÑoÓIÎ#ÜÛzÙ5×qÏ�Ù5Ë(Ê�Ñ(ÊÝÙbÕaÙbÚ¡Ñ%È¦ÒhËoÑ%ÊÌ×aÖ¦ÜÌÖ¦Ë�Þ�û ú õü:ý úÌþ ö ÷�ø!÷�ùpúQÿ Î#Ó(ÒhÑ(È¦ÒuÛzÙ5ÜÌÙbÖ¦Ó(Ë ÙbÚ¡Ñ%È¡Ó(ÒzÒhÓ(Ò�Ú¢ÒzÓ(ÒzÕ¦ÛzÒhÜÝÊÌèbÈ-Ñ%Ë�çÙbÚ¢Ñ(Ò�ÕÓ(Òzà�ç-èÐÓ(Ò�ÒzÕ¥Î#Õ¦àNá¦ÜÌÖ�Ò5ç-á-Ø/ë�È�ÊÌÛIÈNÕ¦ÒtÎ#Ó(Ü�ØNÎÐÜÌÜ�ÙÐÑ(È�Ò�ÓhÛzÙ5ÜÌÙbÖ¦Ó(ËuÛtÎ#ÕNá�ÒâÏ¦Ó(Ù;à¦Ö¦ÛzÒzàNáäØNÎ#à¦à�Ê�ðÑ(ÊÌæ5Ò�×qÊ�ã¡ÊÌÕ¦è¦ÞrÇÉÈ�Ò)ÍhÙ5×q×qÊÌË(Ë(ÊÌÙ5ÕSñ Õ-Ñ(Ò�Ó%Õ	Î�Ñ(ÊÝÙbÕ	ÎÐÜÌÒvà¦Ò�Ü  CZ�ÛzÜïÎÐÊ�Ó|ÎÐèbÒ ì Íóñ Zhí ���?�>� ÛzÙbÜÝÙbÖ¡Ó%ÊÌ×qÒ�Ñ(Ó(ÊÌÛËoØ�ËoÑ(Òz×SçhëâÈ¦ÊÌÛIÈ`ÊÝËNÙbÚ¢Ñ(ÒzÕ`Ñ(È¦ÒSËoÑ|ÎÐÕ¦à	Î#Ó(à ÊÌÕ`ÛtÎÐÜÌÛzÖ¦Ü¢Î�Ñ(ÊÝÙbÕ¦ËÆÙbÚ_Ñ(È�ÊÌËË(ÙbÓoÑ�çóÖ�ËoÒ�ËqÑ(È¦ÒîÕ¦ÙbÕ¡ðòÓ(ÒtÎÐÜÏ¡Ó%ÊÌ×NÎ�Ó(Ø/ÛzÙbÜÝÙbÖ¡Ó%Ë ����� Î#Õ�à��âÞ	� ú õ ÿ�
 õ ü ù>ø ùMÿ� ý ø ù ø ÿ Î�Ó%Ò�Ñ(È¦Ò_Î#×qÙ5Ö¦Õ-Ñ(Ë=ÙbÚ�ÒtÎÐÛ|ÈÙbÚ�Ñ(È¦Ò�Ñ(È¡Ó%ÒzÒÏ¡Ó%ÊÌ×NÎ�Ó(ØaÛzÙbÜÝÙbÖ¡Ó%ËrÑ(È�Î�ÑrëâÈ¦ÒzÕq×qÊ�ã¡ÒzàÎ#à¦à�Ê�Ñ(ÊÌæ5ÒzÜ�Ø6èbÊ�æäÒÉÑ(È¦Ò�à�ÒzË(Ê�Ó(Ò�à6ÛzÙ5ÜÌÙbÖ¡ÓtÞ ö ÷6ø!÷6ùpú�� ü:ý 
���� õ����� ù � ��
 õ ÷ � ÿ Î�Ó%Ò�Ñ%È¦Ò�ÑoÓ%ÊÌËoÑ(ÊÝ×ÔÖ¦ÜÝÖ¦Ë=æ5Î#ÜÌÖ�ÒzËuÎ#ÑhÒtÎ#ÛIÈqëÉÎzæ5Ò�ÜÌÒzÕ¦èbÑ(ÈNÙbÚ�Ñ(È¦ÒâËoÑ%ÊÌ×aÖ¦ÜÌÖ¦ËhÚ¢ÙbÓóÎ8ê¡ã¡ÒzàqÓ|Î�ðà¦Ê¢Î#Õ-Ñw$	Ö�ã�Þ¸Ç�È¦Ò�Íuñ Z �u�D�>� i-Ñ|ÎÐÕ¦à	Î#Ó(à,ÍhÙ5ÜÌÙbÖ¦Ó(ÊÌ×qÒ�Ñ(Ó(ÊÌÛ e á¦Ë(Ò�Ó(æ5Ò�ÓuÖ�Ë(ÒzË=Ñ%È¦Ò_ÛzÙbÜÝÙbÖ¡Óu×NÎ#Ñ(ÛIÈ¦ÊÌÕ�èÚ�Ö¦Õ¦Û�Ñ%ÊÌÙbÕ�Ë ì Ë(Ï�ÒzÛzÑoÓ|ÎÐÜâÑoÓ%ÊÌËoÑ(ÊÝ×ÔÖ�ÜÌÖ¦ËÆæ5Î#ÜÌÖ�ÒzËIí � ì�� íIç � ì�� íNÎÐÕ¦à � ì�� íIÞ ö �YúT÷ üFý 
 õ � õ 
 þ ö ÷�÷6ú � õ ��ãý 
 ø ÿ Î�Ó(Ò Ñ(È�Ò_Ó|Î�Ñ%ÊÌÙ/Ù5Ú�Ò�Î#ÛIÈÆÑ(Ó(ÊÌËoÑ%ÊÌ×aÖ¦ÜÌÖ¦ËóæbÎÐÜÌÖ¦Ò_Ñ(ÙaÑ%È¦Ò Ë(Ö¦× ÙbÚ�Ñ(È¦Ò_Ñ%È¡Ó(ÒzÒ ÑoÓ%ÊÌËoÑ(ÊÝ×ÔÖ�ÜÌÊ�æ5Î#ÜÌÖ�ÒzË�Þ
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�âÒzÕ¦ÛzÒäçôÙbÕ¦ÜÌØgÑùëuÙîÙ5ÚuÑ(È�ÒqÑ(È¡Ó%ÒzÒÛ|È¦Ó(Ùb×NÎ#Ñ(ÊÌÛ�Ê�ÑùØcÛzÙ;ÙbÓ(à¦ÊÝÕ	Î�Ñ(Ò�ËaÎ#Ó(ÒNÊÌÕ¦à¦Ò�Ï�ÒzÕ¦à�ÒzÕ-Ñ�Þ�i;Ï�ÒzÛzÊÌÚ¢Ø�ÊÌÕ¦èÑ(È�ÒaÛIÈ¡Ó(Ùb×ÆÎ�Ñ(ÊÝÛzÊ�ÑùØfÛzÙ;ÙÐÓ%à¦ÊÌÕ	Î#Ñ(ÒzË8ÙbÚuÎNËoÑ(ÊÌ×aÖ¦ÜÝÖ¦Ë_Ñ%È¦ÒzÕgË(Ï�ÒzÛzÊ�ê	ÒzË_Ñ(È¦Ò/ÛzÙ5ÜÌÙbÖ¦Ó8ÙbÚrÑ%È¦ÒaËoÑ(ÊÝ×ÔÖ�ÜÌÖ¦Ë�ÞÇÉÈ�Ò_Ùbáp¬ ÒzÛ�Ñ%Ê�æ5Ò ÊÌËhÑ%ÙÔà¦Ò�Ñ%Ò�Ó(×qÊÝÕ¦ÒâÑ(È�Ò ÛIÈ¡Ó%Ùb×NÎ#Ñ(ÊÌÛzÊÌÑùØÛzÙ;ÙÐÓ(à�ÊÌÕ	Î#Ñ(ÒzËuÙ5Ú�Ñ(È¦Ò Ó(Òu$�ÒzÛ�Ñ(Ò�àNÜÌÊÝèbÈ-ÑuÚ¢Ó%Ùb×Ñ(È�Ò ê�ÜÝ×SÞ�� Ê�æ5Ò�Õ:Î)ÛzÙbÜÝÙbÖ¡Óoð ËoÑ(ÊÌ×aÖ¦ÜÌÖ�ËuÚ�Ö¦Õ�Û�Ñ(ÊÌÙ5Õ"! ì�� íIç�ÊÌÑóÚ�ÙbÜÌÜÝÙtë�ËóÑ(È	Î�ÑuÑ(È�Ò ÑoÓ%ÊÌËoÑ(ÊÝ×ÔÖ�ÜÌÖ¦Ëuæ5Î#ÜÝÖ¦ÒzËÎ�Ó%Ò
# R $&%'! ì�� í � ì�� í&( � o) R $&%'! ì�� í � ì�� í&( � o ì ßaÞ � í* R $ % ! ì�� í � ì�� í&( � =

ÇÉÈ�Ò/ÛzÙ5Õ¦ËoÑ|Î#Õ-Ñ+$îÊÝËvÎÆÕ¦ÙÐÓ%×NÎ#ÜÝÊP�zÊÌÕ�è¥ÛzÙ5Õ¦ËoÑ|ÎÐÕäÑtÞÔñ ÕcÏ¡Ó|Î#ÛzÑ(ÊÌÛzÒ/Ñ(È¦Ò6ÊÌÕ-Ñ(ÒzèbÓ|Î#ÜÝË�ÊÌÕ}Zrú;Õ�Þ�ßaÞay:Î�Ó%ÒÓ(Ò�Ï¦ÜïÎ#Û�Òzà:á-ØÆÑ%È¦Ò�à¦ÊÝËoÛzÓ(Ò�Ñ(ÒvË(Ö¦×
# R,$&- ./! ì�� í � ì�� í10 � o Ò�Ñ%ÛD= ì ßaÞ�y5í

ÇÉÈ�Ò8ÛIÈ¡Ó%Ùb×NÎ#Ñ(ÊÌÛzÊÌÑùØ¥ÛzÙ;ÙÐÓ%à¦ÊÌÕ�Î�Ñ(ÒzË ì � o � o �äíÉÎ#Ó(Ò8Ñ%È¦ÒzÕ
�\R ## � ) � * o �FR )# � ) � * o ��R *# � ) � * = ì ßaÞ � í
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ë�È�Ò�Ó(Ò� � Î#Õ�à ) � Î#Ó(ÒaÑ(È�Ò/éhÒzË(Ë(ÒzÜ Ú�Ö¦Õ¦Û�Ñ%ÊÌÙbÕ�Ë Ù5ÚrÙbÓ(à¦ÒzÓ ýcç�3 � Î#Õ¦à�� � Î#Ó(ÒÔÑ%È¦Òa×qÙ;à¦ÊÌê�ÒzàéhÒzË(Ë(ÒzÜ�Ú�Ö¦Õ¦Û�Ñ%ÊÌÙ5Õ¦ËóÙbÚôÙbÓ(à¦Ò�ÓÉýg�«y�ç �6� ÞrÇÉÈ�Ò Ï	Î�Ó|ÎÐ×qÒ�Ñ(ÒzÓ(Ë5�@�	�6Î�Ó(Ò8Ë(Ö¦ÛzÛzÒ�ËoË(ÊÌæ5Ò8Ë(Ù5ÜÌÖ¡Ñ(ÊÝÙbÕ¦Ë�ÙbÚ�Ñ%È¦Ò
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Ë(ÒzÛzÖ¦Ü¢Î�ÓâÒzú;Ö	Î�Ñ%ÊÌÙbÕ�(Y�R�5� ì �¾í�R_;¦ç�ëâÈ¦Ò�Ó(Ò
� ì �¾í�R¡ ¢¢¢¢¢¢¢¢£

�k� ì � � ¨ í ) � ì � � ¨ í 3�� ì � � ¨ í ��� ì � � ¨ í� � ì � � � í ) � ì � � � í 3 � ì � � � í � � ì � � � í�k� Z Q ì � � ¨ í ) � Z Q ì � � ¨ í 3�� Z Q ì � � ¨ í ®n�¤� Z Q ì � � ¨ í�B� Z Q ì � ��� í ) � Z Q ì � ��� í¥3�� Z Q ì � ��� í ®n��� Z Q ì � ��� í
¦O§§§§§§§§¨ o ì é Þ � í

Î#Õ�à ì �?o c��	� o ����� o � �	�-íâÊÝË Ñ%È¦Ò/ÒzÊÌèbÒ�ÕäæäÒzÛ�Ñ%ÙÐÓ�ÛzÙbÓoÓ(ÒzË(Ï�ÙbÕ�à¦ÊÌÕ¦è¥Ñ(Ù:ÒzÊÌè5ÒzÕ-æbÎÐÜÌÖ¦ÒE�zÒ�Ó(Ù:Ú�ÙÐÓ8Ò�Î#ÛIÈ�@�	�¡Þ¥ßóÑ)Ò�Î#ÛIÈcÓIÎ#à¦ÊÝÖ¦ËvÓIÎ�Ñ%ÊÌÙ¢�=ç�Ñ%È¦ÒY�@�	�îÎ#Õ¦àwÑ%È¦ÒÒzÊÌè5ÒzÕ-æ5ÒzÛ�Ñ%ÙÐÓ ì �?o c���� o ���	� o � �	�-í_ëuÒ�Ó%ÒÛtÎÐÜÌÛzÖ¦Ü¢Î�Ñ(ÒzàSá-ØÆÖ�Ë(ÊÌÕ¦è�|fÎ�Ñ%È¦Òz×NÎ�Ñ%ÊÌÛtÎaÓ(ÙbÖ¦Ñ(ÊÌÕ¦Ò�Ë�ÞÇÉÈ¦ÒaÚ¢Ö¦Õ�Û�Ñ(ÊÌÙ5Õ¦Ë à¦Ò�ê	Õ¦ÒzàfáäØ2Zrú�Þ�é_ÞayNÚ�ÙÐÓ(×dÎÛzÙ5×qÏ¦ÜÌÒ�Ñ%Ò5ç�ÙbÓoÑ%È¦ÙbèbÙ5Õ	Î#Ü Ë(ÒzÑ ëâÊ�Ñ%ÈgÙÐÓ(Ñ(È¦Ù5èbÙ#ðÕ	ÎÐÜÌÊ�ÑùØ:ÛzÙbÕ¦à�Ê�Ñ(ÊÝÙbÕ %¤©�ª©¬« ( �_� � ��� � � ��� *RI®;¯i°}± ²i³��7I= ì é Þ � í
ñòÑâÊÌË�Û�ÙbÕ-æ5ÒzÕ¦ÊÝÒzÕ-ÑÉÑ%Ùqà¦Ò�ê�Õ¦Ò�Ú¢Ö¦Õ�Û�Ñ(ÊÌÙ5Õ¦Ë6� �%�}´ ��� �qÎÐÕ¦àeµ¶��� �6á-Ø

´ ��� � ìU� í�R�� � ì � �	� � íb�·c �	� ) � ì � �	� � í ì é Þ K í
Î#Õ�à µ¶��� � ìU� í�R<���	�D3�� ì ���	� � íb� � �	�D�¤� ì �@�	� � íã= ì é Þ q í
ñòÑâÚ�ÙbÜÌÜÝÙtë�Ë�Ñ%È	Î�Ñ � ��� � ì\� í�R ´ ��� � ìU� íb�Iµ¶��� � ìU� íÉÎ#Õ¦à

Fl����� ® ý >� > J �M��� �
R0®1� >��� ì ´ ��� �L®2µ¶��� �-íã= ì é Þ X í
` Ë(ÊÌÕ¦è Ñ(È¦ÒÉà¦Ò�ê�Õ�Ê�Ñ(ÊÝÙbÕ¦Ë�Z�ú-Õ�ËzÞ5é_Þ K ÎÐÕ¦àqé Þ q Î#Õ¦àaÑ%È¦ÒuÓ(Ò�ÜïÎ�Ñ%ÊÌÙbÕé_Þ X çÐÑ(È�ÒóÕ¦ÙbÓ(×NÎ#ÜÝÊP�tÎ#Ñ(ÊÌÙ5Õ¸®;¯i°}± ²ÊÌÕUZrú;Õ�Þ�é_Þ � ÛtÎ#Õ,á�Ò�Ò ã¡Ï¡Ó%ÒzË(Ë(Òzà,ú;Ö¦Ê�Ñ%Ò�Ë(ÊÌ×qÏ�Ü�Ø,Î#Õ¦à,ÊÌËâèbÊÌæ5ÒzÕSáäØ

®¹¯i°}± ²8R �R� > ´ >��� � ì\�R� íx® � ¨ > ´ >��� � ì\� ¨ í»= ì é ÞaBäí
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� º'& -ß/¢1��q½�+�ÅtÁÆ½ �;Ãc½�Ä�¿hÅtÁÆ½�+��äÁNÀZ¿w ¢3 1�Á6¿�3)½N¿hÅs�F)
ÇÉÈ�Ò�Ï�ÙÐÑ(ÒzÕ-Ñ%ÊïÎ#Ü�Ï�Ò�ÓoÑ%Ö¡Ó(á�Î�Ñ(ÊÝÙbÕ�º»� ìU� íuË|Î�Ñ%ÊÌËoê�ÒzËâÈ�Ùb×qÙ5èbÒzÕ¦ÒzÙ5Ö¦Ë�á�ÙbÖ¦Õ¦à�Î�ÓoØ¥ÛzÙbÕ¦à�Ê�Ñ(ÊÝÙbÕ¦Ë_Î�Ñ�Ñ%È¦ÒÊÌÕ�Õ¦Ò�Ó�ÎÐÕ¦à/Ù5Ö¡Ñ(Ò�ÓrÒzà¦è5ÒzË¾ÙbÚ�Ñ%È¦Òuê�ÜÝ×VÎÐÕ¦à/Ù5á�ÒzØ;Ë�Z�ú;Õ�Þ � Þ ��X ËoÙ8Ñ(È	Î#Ñ=Î#Õ/Ò�ã�Ï�Î#Õ¦Ë(ÊÌÙ5Õ/ÊÌÕ/Ñ(Ò�Ó%×qË¾ÙbÚÑ(È�Ò ÒzÊÌèbÒ�Õ¦Ú¢Ö�Õ¦Û�Ñ(ÊÝÙbÕ¦ËóÙbÚ�Ñ(È�Ò�H�ÎÐÏ¦ÜïÎ#Û�ÊïÎ#Õ¥Ù5Ï�ÒzÓ|Î�Ñ%ÙÐÓÉ×NÎzØá�Ò_Ë(ÙbÖ¦è5È-Ñ�ÞrÇÉÈ¦Ò_Ó(ÒzÜÌÒzæbÎÐÕäÑÉÒzÊÌèbÒ�Õäæ5Î#ÜÝÖ¦ÒÓ(Ò�ÜïÎ�Ñ%ÊÌÙbÕSÊÌË F ���7� ® ý >� > J�¼ ��� ½�R¯®»¾ >�¿½ ¼ ��� ½ o ì é Þ � í
ë�È�ÊÌÛIÈ,È	ÎÐË�Ë(ÙbÜÌÖ¦Ñ(ÊÌÙ5Õ¦Ë

¼ ��� � ìU� í�R��k� ì ¾¶�	� � íb�·À ��� ) � ì ¾¶�	� � íã= ì é Þ � ;-í
ÇÉÈ�Ò8Ï�Î�Ó|ÎÐ×qÒ�Ñ(Ò�Ó%Ë�¾¶�	�6Ë(ÙbÜ�æäÒ�Ñ(È¦Ò�Ë(ÒzÛ�Ö¦ÜïÎ�ÓâÒzú;Ö	Î�Ñ%ÊÌÙ5Õ¹(Y�R�5Á ì ¾ í�R_;¦ç�ëâÈ¦Ò�Ó(Ò

Á ì ¾¾í�R  ¢£ �k� ì ¾ � ¨ í ) � ì ¾ � ¨ í� � ì ¾ � � í ) � ì ¾ � � í ¦ §¨ = ì é Þ �?� í
Î#Õ�à ì �?o À �	�-íÔÊÝË6Ñ%È¦Ò:Ò�ÊÌèbÒzÕ-æäÒzÛ�Ñ(ÙbÓqÛzÙbÓoÓ%ÒzË(Ï�Ù5Õ¦à¦ÊÌÕ¦ècÑ(ÙwÒzÊÌè5ÒzÕ-æbÎÐÜÌÖ¦Ò��zÒ�Ó%ÙcÚ�ÙÐÓÒtÎ#ÛIÈ/¾¶�	�¦Þ ßÉÑÒtÎÐÛ|È Ó|Î#à�ÊÌÖ¦Ë)ÓIÎ�Ñ(ÊÝÙ��=ç Ñ(È¦Òg¾x���gÎÐÕ¦à]Ñ(È¦ÒÆÒzÊÌèbÒ�ÕäæäÒzÛ�Ñ%ÙÐÓ ì �Do À �	�äí8ëuÒ�Ó(ÒÆÛtÎ#ÜÝÛzÖ¦ÜïÎ#Ñ(Òzà�á-ØwÖ¦Ë(ÊÌÕ�è
|fÎ#Ñ(È¦Òz×NÎ#Ñ(ÊÌÛ�ÎNÓ(ÙbÖ¦Ñ(ÊÌÕ�ÒzË�ÞaÇÉÈ¦Ò6Ú¢Ö�Õ¦Û�Ñ(ÊÝÙbÕ¦Ë�à¦Ò�ê	Õ¦Òzà�á-Ø¢Zrú�Þ�é_Þ � ;:Ë%Î#Ñ(ÊÝËoÚ¢ØgÑ(È¦Ò6ÙbÓoÑ%È¦ÙbèbÙ5Õ	Î#ÜÝÊ�ÑùØÛzÙ5Õ¦à¦Ê�Ñ%ÊÌÙbÕ % ©¬« ©�ª ( �+� ¼ ��� � ¼ ��� *RI®"ÂB°}± ²k³��7 o ì é Þ � yäí
ë�È�Ò�Ó(Ò8Ñ(È¦ÒvÕ¦ÙÐÓ%×NÎ#ÜÌÊ!�tÎ�Ñ%ÊÌÙbÕ^®"ÂB°}± ²aÊÌËâèbÊ�æäÒzÕ,á-Ø��«y �

®"Â °}± ² R ì é_Þ �u� í
�B Ã ��� > FMÄ �k� Z Q ì ¾¶�	� ��� íx®'�B�ÆÅ Q ì ¾x��� �R� í�Ç��/À �	� Ä ì ) � Z Q ì ¾¶�	� �R� íx® ) �ÆÅ Q ì ¾x��� ��� í�Ç J >

® � ¨ > FMÄ\�B� Z Q ì ¾x��� � ¨ íx®'�B�ÆÅ Q ì ¾¶�	� � ¨ í Ç �/À �	��Ä ) � Z Q ì ¾x��� � ¨ íx® ) �ÆÅ Q ì ¾¶�	� � ¨ í Ç J >ÉÈ =
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° ·�± ´�·¸°³²X® ©4ª ¨W´

� �'� i�ÞôÍhÈ	ÎÐÕ¦à¡ÓIÎ#Ë(Ò%��È	Î�Ótç¿o þD�6úT÷��6þ �ãý6ü/õ � ýp� � o þi��úT÷ ü:ý��k��ø 
 õ �YÊ�
 ý q õ ø õ 
 þ çx� Ùtæ5ÒzÓ
	rÖ¦á�ÜÌÊÌÛtÎ�ðÑ%ÊÌÙbÕ�Ëâñ Õ¦ÛäÞ ì ���?q�� íIÞ
�¹y � ñ|Þli�Þ��_Ó|Î#à�Ë(È¦Ò�ÑùØ�ÕpÎÐÕ¦àpñ|Þ�|]Þ��óØp�zÈ¦ÊP��ç9Ë7� 
 ø�� ú ý ø�ÿ7ÌYÊ ø ú õ÷ø ÿ ýB� � û úT÷��6ù���
 ÿ ß_ÛtÎ#à¦Ò�×qÊÌÛ
	rÓ(ÒzË(Ë�ç��âÒ�ëÎÍhÙÐÓ�� ì �u� B?;-íIÞ

� �6� | Þ#ß_á¡Ó|ÎÐ×qÙtë�ÊÌÑ7��Î#Õ¦à6ñ|Þ�i-Ñ(Òzè5Ö¦Õ�ç�o8ýp� �DqQ÷�÷Ïr�÷ut�Ð ý 
U� ø'ü:ý 
 õ � ý ø � ù � ��
 õ ÷ � ÿ ç��_Ùtæ5Ò�Ó�	rÖ�á�ðÜÝÊÌÛtÎ#Ñ(ÊÌÙ5Õ¦Ë ñ Õ¦Û5Þ ì �u�DqDK íIÞ
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Æ ª ª D± É ·jï §
Ñ ï ©4³p¬ Ò ° ± ´¸° ³x©X´ Ó�°²´�µ ¬ ·¸°²±

ÇÉÈ�ÊÌËÔß_Ï¦Ï�ÒzÕ¦à¦Ê�ãcÏ¦Ó(ÒzË(ÒzÕ-Ñ(Ë6Î,ËoÙ5ÜÌÖ¡Ñ%ÊÌÙbÕ Ñ%È	Î�ÑaË(ÙbÜÌæ5ÒzËÔÑ(È¦ÒNÕ¦Ù5Õ¦ÜÌÙ;ÛtÎÐÜ�Ï¦Ó(Ùbá�ÜÌÒz×²Ú¢ÙbÓ)Ñ%È¦ÒNÛ|È�Î�Ó(è5Òà¦ÒzÕ�ËoÊÌÑùØîÏ�Ò�ÓoÑ%Ö¡Ó(á	Î#Ñ(ÊÌÙ5ÕcÎÐÕ¦àgÊÌË Ó(ÒzÚ�Ò�Ó(Ó(ÒzàfÑ%Ù,Î#Ë Ñ(È¦ÒaÒ ã�Î#ÛzÑ8Õ¦ÙbÕ¦ÜÝÙ-Û�Î#Ü¸Ë(Ù5ÜÌÖ¡Ñ%ÊÌÙbÕcÊÌÕgÛzÙ5Õ-ÑoÓ|ÎÐËoÑ Ñ(ÙÑ(È�Ò ÜÌÙ;ÛtÎÐÜ�Î#Ï¦Ï¡Ó%Ù�ã�ÊÝ×NÎ�Ñ%ÊÌÙbÕ:ÊÝÕ-ÑoÓ(Ù;à¦Ö¦Û�Òzà¥ÊÌÕ�Zrú;Õ�Þ � Þ K?� Þ¾Ç�È¦Ò ÒzÜÝÒzÛ�ÑoÓ%ÙbËoÑ|Î#Ñ(ÊÌÛ8Zrú;Õ¦Ë�Þ � Þ � B)ð � Þ �D� çÊÌÕ ë�È�ÊÌÛIÈ`Ñ%È¦ÒîÛIÈ	Î#Ó(è5Òîà¦ÒzÕ�Ë(Ê�ÑùØ Î#Õ�à ÒzÜÝÒzÛ�ÑoÓ%ÙbËoÑ|Î#Ñ(ÊÝÛfÏ�ÙÐÑ%ÒzÕ-Ñ(ÊïÎÐÜ Î�Ó%ÒSÓ%ÒzÜïÎ�Ñ%ÒzàûÕ¦ÙbÕ¦ÜÝÙ-Û�Î#ÜÌÜÌØäçâÎ�Ó%ÒË(ÙbÜÌæ5Òzà�Õ;Ö¦×qÒ�Ó%ÊÌÛtÎÐÜÌÜ�ØäÞîÇÉÈ¦ÒNË(ÙbÜÝÖ¡Ñ(ÊÝÙbÕ Ñ%È	Î�Ñ/ÊÌËaÏ¡Ó(ÒzË(ÒzÕ-Ñ(Ò�à È¦Ò�Ó%ÒÊÝËÔà�Ö¦ÒNÊÝÕ ÜïÎ#Ó(èbÒÆÏ	Î#ÓoÑÔÑ%ÙSÑ%È¦ÒÒ%9�ÙbÓoÑ(ËâÙbÚ¾¶hÎ#Ñ(ÛIÈ¦Ò
�_Ò�Ø�Ê�Ó%×qÒzÕ�¬ ÊïÎ#ÕîÎÐÕ¦àUi;Ñ(ÒzÏ¦È�ÒzÕ�|îÙÐÓoÓ%ÊÌË�ÞÇÉÈ¦Òóê�Ó(ËoÑrËoÑ(ÒzÏqÊÌÕ/Ñ(È�ÒÉÏ¡Ó(ÒzË(ÒzÕ-Ñ�×qÒ�Ñ(È�Ù-à/ÊÝË¾Ñ(Ù8ê�Õ¦à/Ñ(È¦ÒâÎ#Ï�Ï¡Ó(Ù5Ï¡Ó(ÊïÎ#Ñ(Ò�Ò ã¡Ï	Î#Õ¦Ë(ÊÝÙbÕqÚ¢Ö¦Õ�Û�Ñ(ÊÌÙ5Õ¦ËÙbÚ�Ñ(È¦Òaê�ÒzÜÝàfæ5Î�Ó(Ê¢Î#á¦ÜÝÒzË�Þ�i�Ö¦á¦ËoÑ(ÊÌÑ(Ö¡Ñ(ÊÝÙbÕcÙbÚIZ�ú-Õ�Ë�Þ � Þ � ;ð � Þ �D� ÊÌÕ-Ñ(Ù\Z�ú-Õ�Ë�Þ � Þ ��X ð � Þ �D� Ø�ÊÌÒzÜÌà�ËÒzú;Ö	Î#Ñ(ÊÌÙ5Õ¦Ëqë�È�ÊÌÛIÈ`ÛtÎ#Õ`á�ÒSË(ÙbÜ�æäÒzà`Ú�ÙÐÓgÔ»�¡ç&!@��� �¦ç�º»��� �¦ç�º9Õ���� �¡çÉÎ#Õ�à'Ö¸��� �¡Þ Ç�È¦ÒSËoÑoÓ(Ò�Î#×Ú�Ö¦Õ¦Û�Ñ%ÊÌÙbÕ�!@��� � ì\� í�Rj����� � ìU� íâÎ#Ë ÊÌÕ¢Zrú;Õ�Þ � Þ � B¦ÞâÇ�È¦Ò)Ï�ÙÐÑ%ÒzÕ-Ñ(ÊïÎÐÜÌË×º»��� �ÆÎ#Õ�à�º9Õ���� �ÆÎÐÕ¦àSÑ%È¦ÒÛIÈ	Î�Ó%èbÒ�à�ÒzÕ¦Ë(Ê�ÑùØeÖ¸��� �Î�Ó%Ò�Ú�Ö¡ÓoÑ%È¦Ò�Ó�Ò�ã�Ï�Î#Õ¦à¦ÒzàîÎ#Ë
º»��� � ìU� í^R - ½;Ø ��� ��½ ¼ ��� ½ ìU� í o ì Í_Þ � íº9Õ���� � ìU� í^R - ½ Ø ��� ��½ ¼ Õ���� ½ ìU� í o ì Í_Þ�y5íÖ ��� � ìU� í^R - ½ Ø ��� ��½ÚÙ���� ½ ì\� í o ì Í_Þ � í

ë�È�Ò�Ó(Ò ¼ ��� ½�ÊÝËÔèbÊ�æäÒzÕ]á-Ø}Z�ú;Õ�Þ � Þ ��� Î#Õ¦à Ø ��� ��½hÎ�Ó%ÒÛzÙb×qÏ�ÜÌÒ ãwÛzÙ;Ò%OÛzÊÌÒzÕ-Ñ(Ë�Þ:ÇÉÈ¦ÒNÚ¢Ö¦Õ�Û�Ñ(ÊÌÙ5Õ¦Ë¼ Õ���� ½�ÎÐÕ¦à Ù ��� ½=Î�Ó%ÒqÛzÙb×qÏ�Ö¡Ñ(Òzà Î#Ë)Ú¢Ù5ÜÌÜÌÙtëâË�ÞNß_ÚïÑ%Ò�Ó)Ë(Ö¦á¦ËoÑ(ÊÌÑ(Ö¡Ñ%ÊÌÕ¦è2Zrú;Õ¦Ë�Þ � Þ � ySÎÐÕ¦à�Í_Þ�y:ÊÌÕ-Ñ(Ù
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Zrú;Õ�Þ � Þ � B¡ç¦Ñ(È¦Ò8Ó(Ò�Ë(Ö¦Ü�Ñ(ÊÝÕ¦èqÒzú;Ö	Î#Ñ(ÊÌÙ5ÕÛ � � � ® ý >� > � Ü >Ü � >DÝ ¼ Õ���� ½ R ; o ì Í_Þ � í
ÊÌËÔË(ÙbÜ�æäÒzà Õ;Ö¦×qÒzÓ(ÊÌÛtÎÐÜÌÜÌØ�Ù5Õ�Î:ê�Õ¦Ê�Ñ%ÒNyD�DèbÓ(ÊÝà]á-Ø Î#Õ Ùtæ5Ò�ÓoðòÓ(ÒzÜ¢Îtã�Î�Ñ%ÊÌÙbÕ Î#ÜÌè5ÙÐÓ(ÊÌÑ(È¦×¢� �%� Ú�ÙÐÓ)Ñ%È¦ÒÚ�Ö¦Õ¦Û�Ñ%ÊÌÙbÕ�Ë ¼ Õ���� ½ ìU� o �äí ç¦Ë(Ö¦á>¬KÒ�Û�ÑÉÑ%Ù/Ñ(È�Ò�á�ÙbÖ¦Õ¦à	Î#ÓoØ¥ÛzÙbÕ¦à�Ê�Ñ(ÊÝÙbÕ¦Ë_Î#Ë�ÊÌÕUZrú;Õ¦Ë�Þ � Þ �Dq ð � Þ �MX ë�Ê�Ñ%È¼ Õ���� ½ ì\� o ;-í8R ¼ ��� ½ ìU� í8Ú�ÙÐÓ � ¨ @ � @ �R� ÎÐÕ¦àg;:ÙbÑ(È¦ÒzÓoë�ÊÝË(Ò5Þ¥ÇÉÈ¦ÒzÕgZrú;Õ¦Ë�Þ � Þ �D� ç � Þ � y¡ç � Þ ��� çÎ#Õ�à Í ÞayÔðÉÍ_Þ � èbÊÌæ5Ò Ù ��� ½ ì\� í�R0®*y ÜDÞ ¼ Õ���� ½ ìU� o �äí�ß Þuà þOá o ì Í_Þ K í
ë�È�Ò�Ó(ÒÆÑ%È¦Ò¥à¦Ê�9�ÒzÓ(ÒzÕ-Ñ(Ê¢Î�Ñ(ÊÝÙbÕ ÊÌË6Ï�ÒzÓ(Ú�ÙÐÓ(×Òzà�Õ;Ö¦×qÒ�Ó%ÊÌÛtÎÐÜÌÜ�ØäÞ åôÊÝèbÖ¡Ó%Ò � Þ � Ë(È¦Ùtë�ËÎfÏ¦ÜÌÙÐÑ6Ù5ÚÉÑ%È¦ÒÛIÈ	Î�Ó%èbÒ_à¦ÒzÕ�ËoÊÌÑùØ Ù [ � Q Î�Ñl��R_;�= K ç¦Î#Õ¦àÆÛzÙ5×qÏ	Î�Ó%ÒzË=Ñ(È�Ò Õ;Ö¦×qÒzÓ(ÊÌÛtÎÐÜ�Ó%ÒzË(Ö¦Ü�ÑuÑ(Ù)Ñ%È¦Ò8Î#Ï¦Ï¦Ó(Ù�ã¡ÊÌ×NÎ�Ñ%ÒÙbÕ�ÒaèbÊÌæ5ÒzÕgá-ØUZ�ú;Õ¦Ë�Þ � Þ K?� Î#Õ¦à � Þ K?q ÊÝÕwÍhÈ�Î#Ï¡Ñ%Ò�Ó � Þ Ç�È¦Ò6Î#Ï¦Ï¦Ó(Ù�ã¡ÊÌ×NÎ#Ñ(ÒaË(ÙbÜÝÖ¡Ñ(ÊÝÙbÕ�à¦Ù;ÒzË Õ¦ÙbÑÛzÙ5ÕäÑIÎ#ÊÌÕfÑ(È¦ÒÔà¦ÊÌæ5Ò�Ó%èbÒzÕ¦Û�ÒzË ë�È¦ÊÝÛ|ÈfÙ;ÛzÛ�Ö¡Ó_Õ¦ÒtÎ�Ó_Ñ(È¦Ò)ê�ÜÌ×� Ë Ò�à¦èbÒzË�ç�à¦Ö¦Ò)Ñ(ÙÑ%È¦ÒÔË(È	Î�Ó%ÏfÛIÈ	Î#Õ�èbÒzËÊÌÕ,Ñ%È¦Òvà¦ÒzÓ(Ê�æ5Î�Ñ(ÊÌæ5Ò)ÙbÚôÑ%È¦ÒvÏ�ÙbÑ(ÒzÕ-Ñ(Ê¢Î#Ü÷ÞhÇ�È¦ÒzË(ÒÔÎ�Ó%ÒÔÎ6Ú¢Ò�Î�Ñ(Ö¦Ó(ÒvÙbÚ¸Ñ(È�Ò�y?��×qÙ;à¦ÒzÜòç¡ë�È¦ÊÝÛ|ÈSÑoÓ%ÒtÎ�Ñ%ËÑ(È�Ò8ê�ÜÌ× Î#Õ�à:ÒzÜÝÒzÛ�ÑoÓ%Ù;à¦ÒzË Î#ËâÈ	Îzæ�ÊÌÕ¦èF�zÒ�Ó%Ù/Ñ%È¦ÊÌÛQ��Õ¦ÒzË(Ë�Þé=ØÆË(Ö�á¦ËoÑ(Ê�Ñ%Ö¡Ñ(ÊÝÙbÕSÙbÚ�Zrú;Õ¦Ë�Þ�Í Þ � ÎÐÕ¦àfÍ_Þ � ÊÝÕ-Ñ(ÙFZ�ú;Õ�Þ � Þ �YX Î#Õ�à:Ö¦Ë(ÊÝÕ¦è

����� � Û � Ùkâ þOã� Ý R<- ½�ä ����� � Û � Ùkâ þOã� Ý ¼ ��� ½¬å ¼ ��� ½ o ì Í_Þ q í
Ó(Ò�ËoÖ�Ü�Ñ(Ë_ÊÌÕgÎ#ÕîÒ�ú-Ö	Î#Ñ(ÊÝÙbÕSë�È�ÊÌÛIÈîÊÌË Ï¦Ó(Ù�¬KÒzÛzÑ(ÒzàgÎ#è-Î#ÊÝÕ¦ËoÑ ¼ ��� æ�Ñ(ÙNÙbá¦Ñ|Î#ÊÝÕgÎ6×NÎ�Ñ(Ó(Ê�ãSÒ ã¡Ï¡Ó%ÒzË(Ë(ÊÌÙbÕÑ(È�Î�Ñ�Û�Î#Õ,á�Ò�Ë(ÙbÜ�æäÒzàSÕ-Ö�×qÒ�Ó(ÊÝÛtÎ#ÜÌÜÌØÆÚ�ÙÐÓ�Ñ%È¦Ò8Û�Ùb×qÏ¦ÜÝÒ ã¥ÛzÙ;Ò%OÛzÊÌÒzÕ-Ñ%Ë Ø ��� ��½ ÞåôÊÝÕ	Î#ÜÝÜ�Øäç�Ë(Ö�á¦ËoÑ(Ê�Ñ%Ö¡Ñ(ÊÝÕ¦è�Ñ(È¦Òîæ5Î�Ó%ÊÌÙ5Ö¦Ë¥Ò ã¡Ï	Î#Õ¦Ë(ÊÝÙbÕ¦Ë¥ÊÝÕ ¼ ��� ½_ÊÌÕ-Ñ(ÙAZrú;Õ�Þ � Þ �?q Î#Õ¦àûÑ|Î6��ÊÌÕ¦èÑ(È�Ò:ÊÌÕ¦Õ¦ÒzÓqÏ¡Ó(Ù;à¦Ö¦Û�Ñ6ë�ÊÌÑ(Èç����� 5ç�Ø�ÊÌÒzÜÝà¦ËÎgË(Ò�ÑqÙ5Ú ÜÌÊÝÕ¦ÒtÎ�ÓqÈ�Ùb×qÙbè5ÒzÕ¦ÒzÙ5Ö¦Ë6Òzú;Ö	Î�Ñ%ÊÌÙ5Õ¦Ë6Ú�ÙÐÓ6Ñ%È¦ÒÛzÙ5Õ¦ËoÑ|Î#Õ-Ñ%ËÔ»�¡ÞFÇÉÈ¦ÊÝËÆË(Ò�ÑÆÊÝËNëÉÓ%Ê�ÑoÑ%ÒzÕpÎ#ËÆÑ(È¦Òf×NÎ�Ñ(Ó(Ê�ã Òzú;Ö	Î#Ñ(ÊÌÙ5ÕÎè � Ô»�ié» �zR ;¡Þ�å¦ÙÐÓ,ÎÕ¦Ù5ÕäÑ(Ó(Ê�æ�Ê¢Î#Ü�Ë(Ù5ÜÌÖ¡Ñ%ÊÌÙbÕ�ç¡Ñ(È¦Ò�Û�Ùb×qÏ	Î#Ñ(ÊÌá¦ÊÝÜÌÊ�ÑùØ:ÛzÙbÕ�à¦Ê�Ñ(ÊÝÙbÕ,ÊÝË

�ÉÒtÎÐÜ ì (Y�R�L�êé � íÓR ñ ×NÎ#è ì (Y�R�L�êé � íÓR ; o ì Í_Þ X í
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ÇÉÈ�Ò6Ó%ÒtÎ#Ü�æbÎÐÜÌÖ¦ÒzË)Ù5Úw� ÎÐÕ¦à}§ ¨ ë�È¦ÊÝÛ|È]Ë|Î�Ñ%ÊÌË(Ú¢Ø�Zrú;Õ¦Ë�Þ¸Í Þ X ÎÐÕ¦à�Í_ÞaBfÎ�Ñ)Ò�Î#ÛIÈwýOà�Ò�ê�Õ¦Ò6Ñ%È¦ÒÕ¦ÒzÖ¦ÑoÓ|ÎÐÜôËoÑIÎ#á¦ÊÝÜÌÊ�ÑùØfá�Ù5Ö¦Õ¦à	Î#ÓoØ��WR0� ì � o � o ��� o ý o §�¨ í Þ Ç�È¦ÒaÛ�Ó(ÊÌÑ(ÊÌÛtÎÐÜ¸Ï	Î#Ó|ÎÐ×qÒ�Ñ(Ò�Ó%Ë_ý ÿ ç�� ÿÎ#Õ�à�§�¨ÿ Î�Ó%Ò�Ùbá¦Ñ|Î#ÊÝÕ¦Òzà:ëâÈ¦ÒzÕ\�dÊÌË�×qÊÌÕ�ÊÌ×qÊP�zÒ�à�ÞÇÉÈ¦ÒÔÕ;Ö¦×qÒ�Ó%ÊÌÛtÎ#ÜôÙtæ5ÒzÓ ðòÓ(Ò�ÜïÎtã�Î#Ñ(ÊÌÙ5ÕfÛtÎÐÜÌÛzÖ�ÜïÎ�Ñ%ÊÌÙbÕfÖ�Ë(ÒzàSÑ%ÙNË(ÙbÜÌæ5Ò�Zrú;Õ�Þ�Í Þ � ÊÝÕ-æ5ÙbÜÌæ5Òzà�ÎqèbÓ(ÊÌàË(Ï	ÎÐÛzÊÌÕ¦è8Ë(Ö¦ÛIÈÔÑ%È	Î�Ñ¾Ñ%È¦Ò�Ó%ÒhëÉÎÐË�Î ×ÊÌÕ¦ÊÌ×aÖ¦×jÙ5Ú �uq ; Ï�ÙbÊÌÕ-Ñ(Ë=Î#Û�Ó(Ù5Ë(Ë Ñ%È¦Òuë�ÊÝà¡Ñ(È6ÙbÚ�Ñ(È¦Òuê�ÜÝ×SÞ å¦ÙbÓÑ(È�Ò�Ï¦Ö¡Ó%Ï�Ù5Ë(ÒzË�ÙbÚ�ÊÝÕäÑ%ÒzèÐÓIÎ�Ñ(ÊÝÙbÕ�ç�Ñ%È¦Ò�à¦ÊÝË(Û�Ó(Ò�Ñ%ÒræbÎÐÜÌÖ¦Ò�Ë�ÙbÚ Ù ��� ½bÚ�ÙbÖ¦Õ�àvÕ-Ö�×qÒ�Ó(ÊÌÛ�Î#ÜÌÜÌØ8ÚïÓ%Ùb×ßZ�ú;Õ�Þ�Í Þ KëuÒ�Ó%ÒuÍhÈ�Òzá-Ø;Ë(È¦Òzæ ÊÌÕ-Ñ%Ò�Ó(Ï�ÙbÜïÎ#Ñ(Òzà�Þ¸ÇÉÈ¦Ò=Ë(Ò�Ó(ÊÌÒzËôÊÝÕ
Zrú;Õ¦Ë�Þ#Í_Þ � ð�Í_Þ � ÎÐÕ¦àaÍ Þ q ëuÒ�Ó(Ò=ÛtÎ#ÜÝÛzÖ¦ÜïÎ#Ñ(Òzà)Ö¦ÏÑ(Ùe8�Rèy?;¡Þ8ÇÉÈ¡Ó%ÒzÒÔ×Ù-à�ÒzË ì :�Rñð�R � í�ëuÒ�Ó(Ò/Òz×qÏ¦ÜÌÙtØäÒzàgÊÌÕfÑ%È¦ÒaÛzÙb×qÏ	Î#Ñ(ÊÌá�ÊÌÜÌÊÌÑùØîÛzÙ5Õ¦à¦Ê�Ñ%ÊÌÙbÕ�Ë
Zrú;Õ�ÞuÍ_Þ X ëâÈ¦ÒzÕ Ñ(È¦ÒSË(È¦ÒtÎ#ÓqëÉÎÐË:�zÒ�Ó%Ù¦ÞûÇÉÈ¦ÊÝËqëÉÎ#ËqÓ%Òzà¦Ö¦ÛzÒ�à Ñ(Ù]ÙbÕ�Ò,×Ù-à�Ò ì :~R]ð[R � íë�È�ÒzÕ Ñ%È¦ÒSË(È¦ÒtÎ�ÓqëÉÎÐËÕ¦Ù5Õ�ð �zÒ�Ó%Ù¦Þ`ß_ÜÌÜ � ð ÊÝÕäÑ%ÒzèÐÓIÎ�Ñ(ÊÝÙbÕ¦ËëuÒ�Ó%Ò,Ï�Ò�Ó%Ú¢ÙbÓ(×qÒzà á-Ø�Ñ%È¦Ò2�ÉÙb×aá�Ò�Ó(è×qÒ�Ñ%È¦Ù;à�Þ� �'� �ÉÒ�Î#Ü ì (Y�R�N�êé � í�R]; ì Zrú;Õ�Þ¾Í Þ X í8ëÉÎ#ËaË(Ù5Ü�æ5Ò�à�Ú¢ÙbÓ���Ú�ÙbÓ6ÎSèbÊÌæ5ÒzÕ ÑoÓ%ÊïÎ#Üw§ ¨ ÎÐÕ¦àÎ#Ë(Ë(Ù;ÛzÊ¢Î�Ñ(Òzà/ÛzÙ;Ò%OÛzÊÌÒzÕ-Ñ%Ë Ø ��� ��½-Ù5Ú¡Ñ%È¦Òhê�ÒzÜÌàÔæ5Î�Ó%ÊïÎ#á�ÜÌÒzË�Þ¸ÇÉÈ¦Ò¥�DÎ#Õ¦àÔÑ(Ó(ÊïÎÐÜ Ø ��� ��½äëuÒzÓ(ÒuÒz×qÏ�ÜÌÙtØ5ÒzàÊÌÕfÑ(È�ÒÔË(ÒtÎ#Ó(ÛIÈgÚ�ÙÐÓ Ñ(È¦Ò�§ ¨ ëâÈ¦ÊÌÛIÈgË|Î�Ñ(ÊÝËoê�Òzà�ñ ×NÎÐè ì (Y�R���òé � ílR¯;¡Þ Ç�È¦ÒÔÕ�Ò�ëüæ5Î#ÜÝÖ¦ÒÔÙ5Ú�§ ¨ ëÉÎÐËÑ(È�ÒzÕgÖ¦Ë(ÒzàgÑ(ÙÆê�Õ¦à�Õ¦Ò�ëiÛzÙ-ÒuOqÛzÊÝÒzÕ-Ñ(Ë Ø ��� �R½ Þ�ÇÉÈ�ÒaÊ�Ñ%Ò�Ó|Î�Ñ%Ê�æäÒ/Û�Ø�ÛzÜÌÒaëÉÎ#Ë8ÛzÙ5Õ-Ñ(ÊÌÕ;Ö¦Òzà�Ö¦Õ-Ñ(ÊÌÜ¸Ñ%È¦ÒÏ	Î#Ó|Î#×qÒzÑ(Ò�Ó(Ë ÎÐÕ¦à:ê�ÒzÜÌà,æbÎ#Ó(ÊïÎÐá¦ÜÌÒzËâÈ	ÎÐà:Û�ÙbÕ-æ5Ò�Ó%èbÒzà�Þ
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Ã ypA � þÜÝÕ ì � ©�� í�÷ � þÿ È c þÿ Rjø ù Õú ÕP = ì �ÔÞ � í
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�¥þÿ ì � í�ëÉÎÐË¾Ñ(È¦ÒóÈ�ÊÌèbÈ�ÒzËoÑrÙÐÓ(à�Ò�ÓrÕ;Ö¦×qÒ�Ó(ÊÝÛtÎ#Ü�Ó(ÒzË(Ö¦ÜÌÑrÙbÚ	Ñ(È¦ÒÉÕ¦ÙbÕ¦ÜÝÙ;ÛtÎ#Ü�Ñ%È¦ÒzÙÐÓ(Øã¦ôË(Ò�ÒóÇ¾Î#á¦ÜÝÒ � Þ � Þ¾ñ Õå¸ÊÌè¦Þ��ÔÞ � ÊÌËâÏ¦ÜÝÙÐÑoÑ%Òzà:Ñ(È�Ò8ÜÝÒzÚ¢Ñ�È	ÎÐÕ¦à,ËoÊÝà¦Ò�Ù5ÚxZ�ú;Õ�Þ��ÔÞ � æäÒ�Ó(Ë(Ö¦ËÉÑ%È¦Ò�Ù5Õ¦Ë(Ò�Ñ�ÛzÙ5Õ¦à¦Ö¦ÛzÑ|Î#Õ�ÛzÒ5Þ Ç�È¦Ò
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Decreasing voltage with l = 0.26
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Decreasing voltage with l = 0.55
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ω = 0.95π rad/s
ω = 1.05π rad/s
ω = 1.15π rad/s
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