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Flugzeugmessungen von Schwefeldioxid und 
Bodenmessungen von Schwefelsäure innerhalb einer Flugzeuggasturbine:  

Auswirkungen auf die Bildung von atmosphärischen Aerosol  
 
Diese Dissertation beschäftigt sich mit Schwefeldioxidmessungen in der Atmosphäre und 
Schwefelsäuremessungen innerhalb einer Flugzeuggasturbine. Beide Spurengase 
begünstigen die Bildung und das Wachstum von Sulfat-Aerosolpartikeln. Diese 
Aerosolpartikel spielen für die chemische Zusammensetzung der Troposphäre und 
möglicherweise für das Klima eine wichtige Rolle. Es wurde ein 
Ionenfallenmassenspektrometer speziell für den Einsatz bei solchen atmosphärischen 
Flugzeugmessungen angepasst. Mehrere hochaufgelöste Höhenprofile wurden sowohl in 
schadstoffbelasteten wie auch unbelasteten tropfsphärischen Luftmassen gemessen. Daraus 
wurden Schlüsse auf die Bildung und das Wachstum von Aerosolpartikeln gezogen. 
Schwefelsäure wurde im Gasfluss an mehreren Stufen hinter der Brennkammer eines 
simulierten Flugzeugtriebwerks ebenfalls mittels eines Ionenfallenmassen-spektrometers 
gemessen. Die Schwefel-Konversionseffizienz ε wurde für drei unterschiedliche Kraftstoff-
Schwefelgehalte und zwei verschiedene Lastzustände der Brennkammer ermittelt. Diese 
Ergebnisse zeigen an, dass ε moderner Flugzeuggasturbinen in der Größenordnung von 
wenigen Prozent (2.3 ±1.2 %) liegt und dass diese bei modernen Flugzeuggasturbinen 
höher sind als bei alten Flugzeuggasturbinen. Diese kleinen ε  Werte ermöglichen die 
Bildung und das Wachstum flüchtiger Aerosolpartikel wie auch die Aktivierung von 
Russpartikeln durch Schwefelsäure im Abgas von Flugzeuggasturbinen, welche die Bildung 
von Kondensstreifen und möglicherweise sogar Zirruswolken auslösen kann. 
 

Aircraft based  measurements of atmospheric Sulfur Dioxide and ground based  
measurements of  gaseous Sulfur (VI) in the simulated internal flow of an aircraft 

engine: Implications for atmospheric aerosol formation. 
 
This dissertation is concerned with aircraft based measurements of sulfur dioxide in the 
atmosphere  and gaseous sulfuric acid measurements in the internal flow of an aircraft gas 
turbine engine. Both trace gases promote the formation and growth of sulfate aerosol 
particles which play an important role in the chemistry of the troposphere and perhaps even 
in climate.  An Ion Trap Mass Spectrometer specially adapted for in flight measurements 
was employed in the aircraft campaign. Several high resolution altitude profiles in polluted 
and un-polluted tropospheric air were obtained and implications on particle formation and 
growth was examined. Sulfuric acid was also measured in the simulated internal flow of an 
aircraft engine with the Ion Trap Mass Spectrometer. The sulfur conversion efficiency ε 
was determined for three different fuel sulfur contents and two combustor operating 
conditions.  The results suggest that modern aircraft engines have conversion efficiencies in 
the range of a few percent  (2.3 ±1.2 %) and that modern engines have larger conversion 
efficiencies compared to the old engines. Even such low ε  allow the formation and growth 
of volatile aerosol particles and also sulfuric acid induced soot activation in aircraft wakes, 
which initiate formation of contrails and perhaps even cirrus clouds.  
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3 A�?By�^�ci|6�*OQcz`bgEAIJ�?b^�yzA���GH?2*®G�J�`bgEA K*CS^S��6RdjE?BG�BA�C�`S:eMPDE?BOQcEh®^�LQL"�_OQhHgi`bF[^�OQ?@�[^�F[Fb^�yzjELQA�T
G��HA�?®C�GHci`bOQcEA�ci`x^�L �@DE?BGHj�A(OQc ^�L<`bO<`bDETEA�FV?b^�cEhHOQcEh���A�`%��A�A�c�;��x;�987 y�: K*DEL<J�DE?�TEOQGSR1OQTEAz�[^�F

\



�

yzAS^�FBDE?BA�T��NO<`bg0^�c��%GHc���?b^�j�±0^�FBF©K*j�A�C�`b?BGHyzA�`bA�?��_DEFBOQcEh�`bgEA���gEA�yzOQCS^�L��%GHcEOQ°S^a`bOQGHc�±0^�FBF
K*j�A�C�`b?BGHyzA�`b?{| �p���{±�K  P`bA�CxgEcEOQm7DEA�:®K*A��HA�?b^�Le^�L<`bO<`bDETEA�jE?BG�¨_LQA�FP�NO<`bgrgEOQhHg�`bOQyzA�?BA�FBGHLQD1`bOQGHc
��A�?BAzGH�1`x^�OQcEA�T���FBOQhHcEO<J}|*OQcEhdG*C�CS^�FBOQGHc_^�LQL<|0j�GHLQLQD1`bOQGHc0A�jEOQFBG*TEA�F�:�]©cEA®G�J�`bgEA&�_OQhHgi`bF��&FBA�?{�HA�T
^�FI^®CS^�FBAWF{`bDET1|(J�GH?N^®cEA��¡j_^�?{`bOQC�LQAPJ�GH?By�^a`bOQGHcdA��HA�ci`S:

K*DEL<J�DE?eA�yzOQFBFBOQGHc®J�?BGHy�^�OQ?BC�?b^aJ}`eA�cEhHOQcEA�F�g_^�F���A�A�cd^�cEG�`bgEA�?e`bGHjEOQCfG�J�C�GHcEFBOQTEA�?b^��ELQANOQci`bA�?t�
A�F{`NTEDEA©`bG�`bgEA©?b^�jEOQT(LQGHcEh�`bA�?By hH?BG��f`bg�G�J6^�OQ?�`b?b^a�zC&� =�A�c_XHX� p:e=�G�`bA�ci`bO«^�L OQyzjELQOQCS^a`bOQGHcEF@G�J
FBDEL<J�DE?�A�yzOQFBFBOQGHcEFeGHcdC�LQOQy�^a`bAfC�GHcEC�A�?Bc�J�GH?By�^a`bOQGHc�G�J¢�HGHL«^a`bOQLQAN^�A�?BGHFBGHLQF��7C�GHcETEA�cEFb^a`bOQGHc�`b?b^�OQLQF
^�cET j�A�?Bg_^�jEFWA��HA�c3C�LQGHDETEF � ¬NA�O«XH\1 �� � ¬NA�O«X�l! �� � � g_^HXi�1 �� � ��D_X�	1 �� � ��D_X"���� �� � ��DE?bX"�! p:®��GHjEOQC�F
G�JPTEOQFBC�DEFBFBOQGHc-^�cET-?BA�FBAS^�?BCxg ?BA�y�^�OQcv`bgEA(j_^�?{`bO<`bOQGHcEOQcEh0G�JPFBDEL<J�DE?®FBj�A�C�OQA�F�OQc `bgEA�A R1g_^�DEF{`
G�J@^�OQ?BC�?b^aJ}`NA�cEhHOQcEA�F��_`bgEA�OQ?fTEA�j�A�cETEA�cEC�A�GHc�J�DEA�L&FBDEL<J�DE?NC�GHci`bA�ci` ^�cET�C�GHy��EDEF{`bGH?NGHj�A�?b^a`bOQcEh
C�GHcETEO<`bOQGHcEF � K*Cxg7D_�i9! p:��fgEAdyzGHF{`�^��EDEcET_^�ci`®FBDEL<J�DE?�FBj�A�C�OQA�F�A�yzO<`B`bA�T3�i|v^�OQ?BC�?b^aJ}`�A�cEhHOQcEA�F
OQF®FBDEL<J�DE?�TEOQGSR1OQTEA �������  �OQc C�GHcEC�A�ci`b?b^a`bOQGHcEF®�NgEOQCxg ^�?BA�jE?BGHj�GH?{`bOQGHc_^�L�`bG `bgEA(J�DEA�LfFBDEL<J�DE?
C�GHci`bA�ci`S:�K*DEL<J�DE?PTEOQGSR1OQTEA�J�GH?ByzA�T�TEDE?BOQcEh�`bgEA®C�GHy��EDEF{`bOQGHc0�NOQLQL�C�GHci�HA�?{`W?b^�jEOQTEL<|�`bGdFBDEL<J�DE?
`b?BOQGSR1OQTEA �������� f^�cET�FBDEL<J�DE?BOQCW^�C�OQT �%$&�'���)(  [^�LQ?BAS^�T1|��NO<`bgEOQc(`bgEAV^�OQ?BC�?b^aJ}`fA�cEhHOQcEA � 7W^a`x�H\. p:
�fgEOQFPC�GHci�HA�?BFBOQGHcrFBA�A�yzFP`bGd��A�OQcETEDEC�A�T�yzGHF{`bL<|��i|r]�� ?b^�TEOQCS^�LQFf�NgEOQCxgr?BAS^�C�`P�NO<`bg0FBDEL<J�DE?
TEOQGSR1OQTEAVLQAS^�TEOQcEh�`bG $������I�NgEOQCxg�OQc0`bDE?Bc�A R1j�A�?BOQA�cEC�A�F©?b^�jEOQT0C�GHci�HA�?BFBOQGHc�`bGdFBDEL<J�DE?N`b?BOQGSR7�
OQTEA�:��IL<`bOQy�^a`bA�L<| FBDEL<J�DE?�`b?BOQGSR1OQTEAd?BAS^�C�`bF��NO<`bg �[^a`bA�?���^�j�GH?�LQAS^�TEOQcEh�`bGrhi^�FBA�GHDEF�FBDEL<J�DE?BOQC
^�C�OQT � 7IGHL«X�l! ��)� #�G��1XH�! p:r�fgEA(C�GHci�HA�?BFBOQGHc A��zC�OQA�cEC�|vG�JN`bG�`x^�L�FBDEL<J�DE?V`bG �����®^�cET $&�'���)(
�}`bGHhHA�`bgEA�?f`bA�?ByzA�T�^�FPK����©�!  [OQFfTEA�¨_cEA�T�^�FN�
	WK����©�! 2/6���6:

�fgEAN?b^a`bA[LQOQyzO<`bOQcEhNF{`bA�j�OQF6`bgEAf?BAS^�C�`bOQGHc®G�J��������NO<`bgz]�� �a`bgEAf?b^a`bAfC�G*A��zC�OQA�ci`eG�J_�NgEOQCxg
OQFzFBGHyzA��Ng_^a`dDEcEC�A�?{`x^�OQc�^a`�`bgEA0gEOQhHg-`bA�yzj�A�?b^a`bDE?BA�F�jE?BA���^�OQLQOQcEh OQc hi^�Fz`bDE?B�EOQcEA0A�cEhHOQcEA�F
� ��?BASXHX! p:@�fgEOQF�DEcEC�A�?{`x^�OQci`%|�^�LQGHcEhW�NO<`bg�`bgEAPj�G*GH?BL<|&*7cEG��Nc�]�� C�GHcEC�A�ci`b?b^a`bOQGHcEF[?BA�jE?BA�FBA�ci`bF
^�FBA��HA�?BAWGH�EF{`x^�C�LQAPJ�GH?�`bgEA�GH?BA�`bOQCS^�L yzG*TEA�L�CS^�LQC�DEL«^a`bOQGHcEF�G�J6K����©�! �J�GH?By�^a`bOQGHc�OQcdhi^�F�`bDE?B�EOQcEA
A�cEhHOQcEA�F�: �fgEA0c7DEyzA�?BGHDEF�OQcETEOQ?BA�C�`�^a`B`bA�yzj1`bF�`bG3m7D_^�ci`bO<J}| `bgEA�^�yzGHDEci`�G�J©FBDEL<J�DE?BOQC0^�C�OQT
A�yzO<`B`bA�T�J�?BGHy�^�OQ?BC�?b^aJ}`eA�cEhHOQcEA�F�^�?BAN�HA�?{|�FBDEFBC�A�j1`bOQ�ELQAN`bG�OQcEFBD1�zC�OQA�ci`[^�C�C�DE?b^�C�|zG�J¢`bgEAIyzAS^��
FBDE?BA�yzA�ci`bF�GH?WG�`bgEA�?�j�A�?{`bDE?B�_^a`bOQGHcEF � K*Cxg7D_�i9� p:�=@?BA��*OQGHDEF�yzAS^�FBDE?BA�yzA�ci`bF�G�J[FBDEL<J�DE?BOQC�^�C�OQT
g_^S�HAN��A�A�czj�A�?{J�GH?ByzA�T®GHcEL<|�OQc�`bgEAfA R1g_^�DEF{`�G�J ^�cz^�OQ?BC�?b^aJ}`�A�cEhHOQcEA � ��DE?b�i9. p:��%c®`bgEANA R1g_^�DEF{`
jELQDEyzAfJ�DE?{`bgEA�?�GSR1OQT_^a`bOQGHczG�J¢FBDEL<J�DE?�FBj�A�C�OQA�F�OQFeA R1j�A�C�`bA�Td`bGVG*C�C�DE?��t;��{9�� � �P^�c_XHX! �LQAS^�TEOQcEh
`bG�^dFBLQOQhHgi`©OQcEC�?BAS^�FBA�G�J���:�K*GdJ+^�?��¢cEG(TEOQ?BA�C�` yzAS^�FBDE?BA�yzA�ci`bF©G�J[K����©�! PFBj�A�C�OQA�F g_^S�HA®��A�A�c
^a`B`bA�yzj1`bA�T�OQc(`bgEAWOQci`bA�?Bc_^�L �_G��¡G�J�^�c�^�OQ?BC�?b^aJ}`fA�cEhHOQcEA�:

�fgEA(FBA�C�GHcET j_^�?{`®G�Jf`bgEOQF���GH?2* OQF�C�GHcEC�A�?BcEA�T �NO<`bgvhH?BGHDEcET �_^�FBA�T yzAS^�FBDE?BA�yzA�ci`bF�G�J



���������
	����������	�� �

K����©�! NOQc�`bgEA�OQci`bA�?Bc_^�L �_G��kG�J�^�c�^�OQ?BC�?b^aJ}`PA�cEhHOQcEA�:I�fgEOQFP��GH?2*�g_^�F©��A�A�c�j_^�?{`©G�J@`bgEA��@D*�
?BGHj�AS^�c0J�DEcETEA�T�jE?BG�BA�C�`W=6^�?{`��@yzOQF���gEGHF{`bA�Tr�i|��©OQcEA�`bO�� OQc��¥^�?Bc7��GH?BGHDEhHg�� �)7 �NgEA�?BA�`bgEA
cEA�C�A�FBFb^�?{|vJ+^�C�OQLQO<`bOQA�F ��A�?BA(TEA�FBOQhHcEA�T ^�cET jE?BG*TEDEC�A�T¢: �fgEA�FBA(J+^�C�OQLQO<`bOQA�F C�GHyzjE?BOQFBA�T ^0C�GHy®�
�EDEF{`bOQGHc(F{|*F{`bA�yU`bg_^a`fOQc�`bA�CxgEcEGHLQGHh�|z`bA�?ByzF[OQF�C�GHyzj_^a`bOQ�ELQAN�NO<`bgd`bgEA �{� �I] ���%ci`bA�?Bc_^a`bOQGHc_^�L
��O<�*OQL'�&�*O«^a`bOQGHcd]©?Bhi^�cEOQ°S^a`bOQGHc* �A�yzOQFBFBOQGHc�F{`x^�cET_^�?BTEFf^�cET�^��IG�` �@cET�K*OQy�DEL«^a`bGH? � � ��K  �^a`{�
`x^�CxgEA�Tr`bGd`bgEA®C�GHy��EDEF{`bGH?�:W�fgEA®FBGa�%CS^�LQLQA�T � ��K�OQF©^�crA R1j_^�cEFBOQGHc F{|*F{`bA�y~`bg_^a` FBOQy�DEL«^a`bA�F
`bgEA�`bgEA�?ByzG*T1|*c_^�yzOQC�jE?BG*C�A�FBFBA�FVOQci�HGHL<�HA�T OQc�`bgEA�A R1j_^�cEFBOQGHc G�J�hi^�FBA�F OQcr`bgEA�`bDE?B�EOQcEA�^�cET
cEGH°�°�LQAWF{`x^�hHA�FNG�J�^�c�^�OQ?BC�?b^aJ}`fA�cEhHOQcEA�:
�fgEA(jE?BOQcEC�OQj_^�L�^�OQy G�Jf`bgEOQF���GH?2* �[^�F�`bGrA RE^�yzOQcEAz`bgEA(A 5 A�C�`®G�JNJ�DEA�L�FBDEL<J�DE?�C�GHci`bA�ci`

^�cET�`bgEAIA 5 A�C�`fG�J�C�GHy��EDEF{`bGH?�GHj�A�?b^a`bOQcEhVC�GHcETEO<`bOQGHcEF�GHc(K����©�! eA�yzOQFBFBOQGHcEF�:@�_GH?@`bg_^a`[?BAS^�FBGHc
yzAS^�FBDE?BA�yzA�ci`bFPg_^S�HA���A�A�c�j�A�?{J�GH?ByzA�T��NO<`bg�`bgE?BA�A�TEO 5 A�?BA�ci`PJ�DEA�L&FBDEL<J�DE?IC�GHci`bA�ci`bF ^�cETr^�T*�
TEO<`bOQGHc_^�LQL<|z�NO<`bg�^�J�DEA�L�TEGHj�A�T��NO<`bg�^�c�^�TETEO<`bO<�HAV?BA�C�A�ci`bL<|�OQci`b?BG*TEDEC�A�T�OQci`bGzC�O<�*OQL�^S�*O«^a`bOQGHc¢:
�fgEA�C�GHy��EDEF{`bGH?I�[^�FPGHj�A�?b^a`bA�T�OQc�`%��G(C�GHcETEO<`bOQGHcEFN?BA�jE?BA�FBA�ci`x^a`bO<�HA®G�J@LQA�hi^�C�|0^�cET�yzG*TEA�?Bc
^�OQ?BC�?b^aJ}`[C�?BDEOQFBA�:@�fgEA TEO 5 A�?BA�cEC�A�Ff��A�`%��A�A�c�`bgEA©GHLQT(^�cET�yzG*TEA�?BcdC�?BDEOQFBA©C�GHcETEO<`bOQGHcdC�GHcEC�A�?Bc
TEO 5 A�?BA�ci`�C�GHy��EDEF{`bGH?�jE?BA�FBFBDE?BA��1`bA�yzj�A�?b^a`bDE?BAP^�cETzJ�DEA�L �_G��W:@�fgEAP?BA�FBDEL<`bF�hHO<�HAPOQcEFBOQhHgi`�OQci`bG
`bgEAzFBDEL<J�DE?VGSR1OQT_^a`bOQGHc OQc `bgEAzFBDEC�C�A�FBFBO<�HA(jE?BA�FBFBDE?BA�F{`x^�hHA�F�G�Jf^�cv^�OQ?BC�?b^aJ}`WA�cEhHOQcEA�^�cETv^�LQFBG
jE?BG��*OQTEA ��^�LQOQT_^a`bOQGHcz`bG�yzG*TEA�LQOQcEh���GH?2*(?BA�j�GH?{`bOQcEh��f��^�LQDEA�F[�NO<`bg�L«^�?BhHA DEcEC�A�?{`x^�OQci`bOQA�F�:
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K*DEL<J�DE? OQF GHcEA�G�J�`bgEA®¨E�HAzLQO<J�A�A�LQA�yzA�ci`bF �p�)��] � � ��K ^�cET =  P�NgEOQCxg3^�?BA�A�FBFBA�ci`bO«^�L�`bG�LQO<J�A
GHc�AS^�?{`bg��_jE?BA�FBA�ci`POQcd`bgEAWAS^�?{`bg�� FNC�?BDEF{`P^a`I^®yzO R1OQcEh�?b^a`bOQG®G�J�LQA�FBFf`bg_^�c0���H��jEjEy �i|(y�^�FBF
�PJ�GHDE?{`bA�A�ci`bgvyzGHF{`�^��EDEcET_^�ci`V� ^�cET3OQcv^a`byzGHFBjEgEA�?BAd^a`�^�`bG�`x^�L@�HGHLQDEyzA�yzO R1OQcEh�?b^a`bOQG�G�J
LQA�FBF�`bg_^�c¡;rjEjEy � �e|*c_X1;# p:k� `bF(�EOQGHhHA�G*CxgEA�yzOQCS^�LNC�|*C�LQArOQci�HGHL<�HA�F�`bgEA�`b?b^�cEFBj�GH?{`x^a`bOQGHc G�J
FBDEL<J�DE?I^�yzGHcEh�^a`byzGHFBjEgEA�?BOQC��_G*C�AS^�cEOQC��_�EOQGHFBjEgEA�?BOQCW^�cET0L«^�cET�C�GHyzj_^�?{`byzA�ci`bF��E`bgEAV^�yzGHDEci`bF
C�GHci`x^�OQcEA�T�OQc�TEO 5 A�?BA�ci`�?BA�FBA�?{�HGHOQ?BF0^�cET `bgEA ?b^a`bA G�J�A R1Cxg_^�cEhHA3��A�`%��A�A�c `bgEA�y�: �%c�`bgEA
�EOQGHFBjEgEA�?BA�^�cET0gi|*TE?BGHFBjEgEA�?BA®FBDEL<J�DE?IC�GHyzj�GHDEcETEFP^�?BAV�HGHL«^a`bOQLQAW^�cET�AS^�FBOQL<|(A R1Cxg_^�cEhHA�T��NO<`bg
`bgEAV^a`byzGHFBjEgEA�?BA�:
K*DEL<J�DE?@OQc®`bgEAI^a`byzGHFBjEgEA�?BANA R1A�?{`bF�^WjE?BG�J�GHDEcET�OQc��_DEA�cEC�AIGHc�?BA�hHOQGHc_^�L_^�cETzhHLQGH�_^�L1CxgEA�y®�

OQF{`b?{|6�@C�LQOQy�^a`bA�^�cETvgEAS^�L<`bg G�Jf��^�?BOQGHDEF�LQO<�*OQcEh0GH?Bhi^�cEOQFByzF�:��fgEA(yzGHF{`�OQyzj�GH?{`x^�ci`�c_^a`bDE?b^�L
FBGHDE?BC�A(G�JP^a`byzGHFBjEgEA�?BOQCdFBDEL<J�DE?®^�?BAd`bgEAd�EOQGHhHA�cEOQCdA�yzOQFBFBOQGHcEF���J�GHLQLQG���A�Tv�i|vFBAS^rFBjE?b^S| ^�cET
hHA�G�`bgEA�?By�^�LfA�yzOQFBFBOQGHcEF ��yzGHF{`bL<|v�HGHLQCS^�cEG*A�F� ��NgEOQLQA(`bgEA0y�^�OQc OQcETEDEF{`b?BO«^�L[FBGHDE?BC�A�F�?BA�y�^�OQc
`bgEA�C�GHy��EDEF{`bOQGHc�G�J@C�Gi^�L6^�cET�j�A�`b?BGHLQA�DEy�:N�fgEA�^a`byzGHFBjEgEA�?BOQC�FBDEL<J�DE?IC�|*C�LQA�OQFPjE?BA�FBA�ci`bA�T OQc
�6OQhHDE?BAI9*:<;H:eK*DEL<J�DE?@C�GHyzj�GHDEcETEF�^�?BANcEG�`�^�C�C�DEy�DEL«^a`bOQcEh OQc�`bgEAI^a`byzGHFBjEgEA�?BA�: ��C�|*C�LQAIGHj�A�?t�
^a`bA�FI�NgEA�?BA��i|0FBDEL<J�DE?IOQFIC�GHci`bOQc7DEGHDEFBL<|�`b?b^�cEFBj�GH?{`bA�Tr^�cET0C�GHci�HA�?{`bA�T ��A�`%��A�A�c�`bgEA�TEO 5 A�?BA�ci`
jEg_^�FBA�F�:e�fgEA �_^�L«^�cEC�AP��A�`%��A�A�c�`bgEA©?BA�LQAS^�FBA©G�J&FBDEL<J�DE?[OQci`bG�`bgEA ^a`byzGHFBjEgEA�?BA ^�cETdO<`bF[?BA�`bDE?Bc
`bG(`bgEA �e^�?{`bg�� F FBDE?{J+^�C�A�OQF TEA�LQOQCS^a`bA®^�cET G��HA�? `bgEA�j_^�F{`�;��H�6|0`bgEA�OQcEC�?BAS^�FBOQcEh�^�yzGHDEci`bF G�J
^a`byzGHFBjEgEA�?BOQCdFBDEL<J�DE?�hHA�cEA�?b^a`bA�T �i| y�^�c y�^S|3g_^S�HA�FBgEO<J}`bA�T `bgEA(�_^�L«^�cEC�Adj�GHOQci`S: �fgEOQF�OQF
FBgEG��Nc��i|�?BA�C�A�ci`�Cxg_^�cEhHA�F�OQc®`bgEAPKi�%C�GHci`bA�ci`�G�J j�GHL«^�?@OQC�A��i�NgEOQCxgzg_^�TzjE?BA��*OQGHDEFBL<|®?BA�y�^�OQcEA�T
C�GHcEF{`x^�ci`IG��HA�?N`bgEAWC�A�ci`bDE?BOQA�F � ��DEL �H�. p:
K*DEL<J�DE?WG*C�C�DE?BF�A�O<`bgEA�?WOQc `bgEAzhi^�FVGH?V^�A�?BGHFBGHLejEg_^�FBA�^�cET3OQc ¨E�HA�GSR1OQT_^a`bOQGHc F{`x^a`bA�F �«�{9 �

�x;6�[���[l"�[�� : ��gEA�yzOQCS^�LN?BAS^�C�`bO<�*O<`%| G�J FBDEL<J�DE?�C�GHyzj�GHDEcETEFzOQFzOQci�HA�?BFBA�L<|-?BA�L«^a`bA�T `bG `bgEA�OQ?
	



�

�������	��
��������������������� �"!�#�$%!'&�()$�&�*,+-�/.'�0�1��.'23#4!'5��0�6*��4798:�0�;5���.'�0!:��*��<(=��>��6(?�"@A�B�"�"#B*�@C+-���D.�#E.'�0�
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GSR1OQT_^a`bOQGHc-F{`x^a`bA�: ¬NA�TEDEC�A�T�FBDEL<J�DE?zC�GHyzj�GHDEcETEF ��GSR1OQT_^a`bOQGHc-F{`x^a`bA��{9 GH?®�x;  �^�?BA0DEFBD_^�LQL<|
J�GHDEcET3OQc `bgEAzhi^�FVjEg_^�FBAd^�cET3GHcEC�AzA�yzO<`B`bA�T `bA�cET3`bG�GSR1OQTEOQFBA�`bG�`bgEAU�©l�GSR1OQT_^a`bOQGHc F{`x^a`bA
^�cET�DEL<`bOQy�^a`bA�L<|v`bG3`bgEA�� �3F{`x^a`bA�: ]IR1OQTEOQFBA�T	FBDEL<J�DE?�C�GHyzj�GHDEcETEFdG*C�C�DE?dDEFBD_^�LQL<|-OQc `bgEA
^�A�?BGHFBGHL�jEg_^�FBAd^�cET3`bgEA�OQ?V?BA�FBOQTEA�cEC�Az`bOQyzA�F�^�?BAzTEA�`bA�?ByzOQcEA�Tv�i| ��A�`�^�cET3TE?{| TEA�j�GHFBO<`bOQGHc¢:
�IFBD_^�LQL<|(`bgEA�FBDEL<J�DE?IFBj�A�C�OQA�FPOQc�`bgEAd�©ld^�cETw� �zGSR1OQT_^a`bOQGHc�F{`x^a`bA�^�?BA�?BA�J�A�?B?BA�T0`bGd^�F K���� �  
^�cET�K����©�! �C�GHyzj�GHDEcETEF�:e�6^��ELQAV9�jE?BA�FBA�ci`bFI`bgEAV^a`byzGHFBjEgEA�?BOQC FBDEL<J�DE?fC�GHyzj�GHDEcETEF�:
K*DEL<J�DE?�TEOQGSR1OQTEA �������  ®OQF®`bgEA�jE?BOQcEC�OQj_^�Lf^�ci`bgE?BGHj�GHhHA�cEOQC�FBDEL<J�DE?�C�GHyzj�GHDEcET����NgEOQCxg OQF

jE?BA�TEGHyzOQc_^�ci`bL<|3A�yzO<`B`bA�T TEDE?BOQcEh�J�GHFBFBOQL[J�DEA�L[�EDE?BcEOQcEhE: � `zg_^�F�^�c-OQyzj�GH?{`x^�ci`�?BGHLQA(OQc `bgEA
^a`byzGHFBjEgEA�?BOQC©FBDEL<J�DE?[C�|*C�LQA©`bgE?BGHDEhHg(O<`bF[C�GHci`b?BOQ�ED1`bOQGHc�`bG�^�C�OQTEOQC©^�A�?BGHFBGHL J�GH?By�^a`bOQGHc��*^�A�?BGHFBGHL
^�cET�C�LQGHDET�TE?BGHjELQA�`NyzG*TEO<¨_CS^a`bOQGHcd^�cET0^�C�OQTEOQC©jE?BA�C�OQjEO<`x^a`bOQGHc
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�fgEA[c_^a`bDE?b^�LQL<| G*C�C�DE?B?BOQcEhPFBDEL<J�DE?�C�GHyzj�GHDEcETEF�^�?BA�OQcV`bgEA�?BA�TEDEC�A�T®J�GH?Byk^�cET®^�?BA�TEOQF{`b?BOQ�ED1`bA�T
G��HA�?e`bgEAIA�ci`bOQ?BAIhHLQGH��A�:��fgEA�FBA©C�GHyzj�GHDEcETEF��7yzGHF{`bL<|�TEDEAN`bGV�EOQGHhHA�cEOQCN^�C�`bO<�*O<`%|6�*^�?BANGSR1OQTEOQFBA�T
DEj�GHc(`bgEA�OQ?[A�ci`b?{|(OQci`bG�`bgEAV^a`byzGHFBjEgEA�?BA©`bGzKE]���:@�fgEAW?b^a`bAW^�cET(`bgEA A��HA�ci`bD_^�L&jE?BG*TEDEC�`bFfG�J
`bgEA�OQ?VGSR1OQT_^a`bOQGHc ^�?BA�OQyzj�GH?{`x^�ci`WC�GHcEC�A�?BcEF�:�� J[`bgEA�|v^�?BAzGSR1OQTEOQFBA�T `bGrKE]��#��`bgEA�| �NOQLQL@LQAS^�T
`bG FBDEL<J�DE?BOQC�^�C�OQT¢: � JI`bgEA�| J�GH?By G�`bgEA�?�FBj�A�C�OQA�FzFBDECxg	^�F®yzA�`bg_^�cEA�FBDEL<J�GHcEOQC(^�C�OQT �p±�K��� '�
`bgEA�|-y�^S| ��A0?BA�yzG��HA�T J�?BGHy¯`bgEA�^a`byzGHFBjEgEA�?BA��NO<`bgEGHD1`�jE?BG*TEDEC�OQcEh3FBDEL<J�DE?BOQC�^�C�OQT¢:��fgEA
gEGHyzGHhHA�cEA�GHDEF�hi^�F�jEg_^�FBAf?BAS^�C�`bOQGHcEF6�NO<`bg�J�?BA�Af?b^�TEOQCS^�LQF6^�jEj�AS^�?BF�`bG ��A�`bgEA[y�^�BGH?6GSR1OQT_^a`bOQGHc
j_^a`bg � �6OQc_�H�. p:��fgEA�OQcEO<`bO«^a`bOQGHc ?BAS^�C�`bOQGHcEF&OQcV`bgEA�GSR1OQT_^a`bOQGHcW`bG KE]���^�?BAeJ�GH?6^�LQLi?BA�TEDEC�A�T�FBDEL<J�DE?
C�GHyzj�GHDEcETEFf`bgEAW?b^a`bA LQOQyzO<`bOQcEhVF{`bA�jEF��_`bg7DEFITEA�`bA�?ByzOQcEOQcEh�`bgEAWLQO<J�A�`bOQyzAPG�J�`bgEA�FBAVFBj�A�C�OQA�F�:
�_GH?z^�LQL[G�JP`bgEA�?BA�TEDEC�A�T FBDEL<J�DE?�C�GHyzj�GHDEcETEFzjE?BA�FBA�ci`bA�T	OQc-�6^��ELQA09rA R1C�A�j1`�]W�fK `bgEA
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��� ��� ��� ��	 �� � �
	�� ��	�� � ����  ��� ��	�� ���
	

`b?BGHj�GHFBjEgEA�?BA��©]�� y�DEF{`W^�LQFBGd��A�`x^�*�A�c OQci`bG(^�C�C�GHDEci`S:W�%c ^�y�^�?BOQcEA�A�ci�*OQ?BGHcEyzA�ci`#� �NgEA�?BA
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jE?BG*C�A�FBFBA�F[FBDECxg(^�Fe?b^�OQczGHD1`�^�cET�DEj1`x^�*�AI�i|�`bgEAI�EOQGHFBjEgEA�?BAP^�?BANcEG�`�OQyzj�GH?{`x^�ci`#�i^�hi^�OQc®�NO<`bg
`bgEA©A R1C�A�j1`bOQGHc(G�J�]W�fK�:1�%c(hHA�cEA�?b^�L��� ��K �_�fK �1�_� � ��K� �_� � ��KE� � �I^�cET�� � ��KEKE� � �Ng_^S�HA
`bgEA�OQ?IFBGHDE?BC�A�F ^a`I`bgEAVhH?BGHDEcET�GH?P^a`I`bgEAVG*C�AS^�cEF©^�cET0`bgEA�OQ?N?BA�yzG���^�L&OQc�`bgEAW`b?BGHj�GHFBjEgEA�?BA�OQF
FBG0?b^�jEOQT `bg_^a`W`bgEA�| TEG�cEG�`�?BAS^�CxgvF{`b?b^a`bGHFBjEgEA�?BA�:�MPOQ?BA�C�`�OQc�BA�C�`bOQGHc G�J�`bgEA�FBA�FBj�A�C�OQA�F�OQci`bG
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DEL<`b?b^S�*OQGHLQA�`�jEgEG�`bGHL<|*FBOQF�y�^S|zjEL«^S|d^�y�^�BGH?�?BGHLQAPOQc�`bgEA©GSR1OQT_^a`bOQGHc�G�J&FBGHyzA©G�J�`bgEA�FBA FBj�A�C�OQA�F
OQc(`bgEAWF{`b?b^a`bGHFBjEgEA�?BA�:
�fgEANC�GHcEC�A�ci`b?b^a`bOQGHcEFeG�J¥`bgEAN?BA�TEDEC�A�TzFBDEL<J�DE?@C�GHyzj�GHDEcETEF���^�?BOQA�F6�NO<`bg�LQG*CS^a`bOQGHc¢: �IOQhHgEA�F{`

yzO R1OQcEh�?b^a`bOQGHFNJ�GH? � ��K�G*C�C�DE?POQc�`bgEAV��A�`bL«^�cETEF©l7����� ��li��jEj1`#�EJ�GH?©M ±�K�OQc0y�^�?BOQcEAWFBDE?{J+^�C�A
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`bgEA CS^�LQC�DEL«^a`bOQGHcEF�G�J&`bgEA LQO<J�A�`bOQyzA�F�G�J�?BA�TEDEC�A�T�FBDEL<J�DE?[FBj�A�C�OQA�FfO<`[OQFf^�FBFBDEyzA�T(`bg_^a`[`bgEA �_^�FBOQC
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FBDEL<J�DE?PC�GHyzj�GHDEcETEFI�NO<`bg0`bgEA�]�� ?b^�TEOQCS^�L�OQF *7cEG��Nc¢:�� O<`bg0`bgEA�gEA�LQj�G�JeA�m7D_^a`bOQGHc 9*:<;�`bgEA
A�F{`bOQy�^a`bA�T `b?BGHj�GHFBjEgEA�?BOQCzLQO<J�A�`bOQyzA�F©|*OQA�LQTv96T_^S|*F�J�GH?�M ±�K ��;H:Y96g3J�GH?�� � ��KEKE� � �.� ��g3J�GH?
� � ��K� ��9*: l@T_^S|*FfJ�GH?�� ��K�^�cET09*:Y�6T_^S|*FNJ�GH?I�fK ��:
�[^�?B��GHci|*L�FBDEL<¨_TEAWOQF[`bgEAWyzGHF{`N^��EDEcET_^�ci`IFBDEL<J�DE?fhi^�FfOQc(`bgEAWhHLQGH�_^�L��_^�C0*7hH?BGHDEcET�^a`byzGa�

FBjEgEA�?BA ������H��jEj1`  ©TEDEA�`bG�O<`bF LQG���?BAS^�C�`bO<�*O<`%| ^�cET `bg7DEF���?BA�L«^a`bO<�HA�L<|rLQGHcEhHA�? ?BA�FBOQTEA�cEC�A�`bOQyzA
��hHLQGH�_^�L1^a`byzGHFBjEgEA�?BOQC[LQO<J�A�`bOQyzA 	I|HAS^�?BF��7LQO<J�A�`bOQyzAe�NO<`bg®?BA�FBj�A�C�`e`bG ?BAS^�C�`bOQGHc��NO<`bgz]��	?b^�TEOQCS^�L
;��6|HAS^�?BF� :�]W�fK�OQF@`bgEAIGHcEL<|®?BA�TEDEC�A�TdFBDEL<J�DE?�C�GHyzj�GHDEcET�`bg_^a`�CS^�c���AN`b?b^�cEFBj�GH?{`bA�T�OQci`bGW`bgEA
F{`b?b^a`bGHFBjEgEA�?BAP^�cET�`bgEA�?BAIC�GHci�HA�?{`bA�T�`bG ������^�cETzDEL<`bOQy�^a`bA�L<|W`bGW¨_cEA $&� ���)(�^�A�?BGHFBGHLQF�:��fgEOQF
jE?BG*C�A�FBF®�[^�F®¨_?BF{`zj�GHF{`bDEL«^a`bA�T �i|-��?BD1`b°�A�c �t;�X�	��� W`bGrA R1jEL«^�OQcv`bgEA(`bgEA(A R1OQF{`bA�cEC�A�G�JI`bgEA
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&(' & :<1>=?9�13,AE>B?5�D3B*E>.

�Pci`bgE?BGHj�GHhHA�cEOQCIA�yzOQFBFBOQGHcEFeG�J¢FBDEL<J�DE?�TEOQGSR1OQTEA��7jE?BOQy�^�?BOQL<|VJ�?BGHy�J�GHFBFBOQLEJ�DEA�L�C�GHy��EDEF{`bOQGHc��7?BA�j*�
?BA�FBA�ci`©`bgEA�L«^�?BhHA�F{`PC�GHci`b?BOQ�ED1`bOQGHc�`bGz`bgEA�hHLQGH�_^�L�FBDEL<J�DE?I�EDETEhHA�`S:©��Gi^�L6^�cET0GHOQL&C�GHy��EDEF{`bOQGHc
C�GHcEF{`bO<`bD1`bAW^�jEjE?BGSR1OQy�^a`bA�L<|d��\  ^�cET09 � �G�J&`bgEA �����NFBGHDE?BC�A,� � ?b^HXHX! p:��@F{`bOQy�^a`bA�F[G�J�`bgEA
hHLQGH�_^�L ������A�yzOQFBFBOQGHc �_D*R ?b^�cEhHA�F�J�?BGHy¯����`bG ;��H����h*�pK  ���� ��� OQcEC�?BAS^�FBOQcEh ^�F�`bgEAdJ�GHFBFBOQL
J�DEA�LeC�GHy��EDEF{`bOQGHc OQcEC�?BAS^�FBA�F � 7 A�?b�H�! p:�±�O R1OQcEh�?b^a`bOQGHFWG�J �����VOQc C�GHci`bOQcEA�ci`x^�Le�_^�C0*7hH?BGHDEcET
^�OQ?e?b^�cEhHANJ�?BGHy 9���jEj1`�`bG�����jEj1`S: �I?B�_^�c ������yzO R1OQcEhW?b^a`bOQGHFeCS^�cd^a`B`x^�OQc���^�LQDEA�F�G�J¢FBA��HA�?b^�L
g7DEcETE?BA�T�jEjE� � K*A�O«X"�. p:�]©cEC�A©A�yzO<`B`bA�T��*`bgEA©hi^�FBA�GHDEF �����fOQF�GSR1OQTEOQFBA�Td`bG�J�GH?By FBDEL<J+^a`bA�Ff^�cET
FBDEL<J�DE?BOQC®^�C�OQT¢:��fgEA®GSR1OQT_^a`bOQGHcr?b^a`bA®TEA�j�A�cETEFWGHc ^dc7DEy���A�?WG�J�j_^�?b^�yzA�`bA�?BF OQcEC�LQDETEOQcEh�`bgEA
jE?BA�FBA�cEC�A�G�J[^�m7DEA�GHDEFVjEg_^�FBA�OQcr`bgEA®J�GH?By G�J�C�LQGHDETEFW^�cET J�GHhHF���`bgEA�C�GHcEC�A�ci`b?b^a`bOQGHc G�J�GSR1O �
T_^�ci`bFN^�cET(FBDEcELQOQhHgi`[OQci`bA�cEFBO<`%|H:@�%c(`bgEAPJ�GHLQLQG��NOQcEhV`bgEA©y�^�BGH?�GSR1OQT_^a`bOQGHcdj_^a`bgi�[^S|*FNG�J&FBDEL<J�DE?
TEOQGSR1OQTEA©�NOQLQL ��AWjE?BA�FBA�ci`bA�T�����G�`bg�OQc(`bgEAWhi^�FBA�GHDEFI^�cET�OQcd`bgEAWLQOQm7DEOQT(jEg_^�FBA�:
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hi^�FNjEg_^�FBAWGSR1OQT_^a`bOQGHc(G�J������NOQc(`bgEAV^a`byzGHFBjEgEA�?BA � K7`bG��H\. p:
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�fgEOQF©OQF ^�`bA�?ByzGHLQA�C�DEL«^�?I?BAS^�C�`bOQGHc0�NgEOQCxg CS^�cr��A�`b?BAS^a`bA�T��&^�F ^�¨_?BF{`W^�jEjE?BGSR1OQy�^a`bOQGHc�� ^�F©O<J
O<`NC�GHcEFBOQF{`bFNG�J�`%��GzA�LQA�yzA�ci`x^�?{|(A�LQA�yzA�ci`x^�?{|dF{`bA�jEF��

��� �#� �� $ ��"���&% � �p9*: \� 
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$ � ��� %� OQF®`bgEA�A R1C�O<`bA�T	^�TETEDEC�`z`bg_^a`�C�GHci`x^�OQcEF®`bgEA�A R1C�A�FBF�OQci`bA�?Bc_^�LfA�cEA�?Bh�| J�?BGHy¯��GHcET
J�GH?By�^a`bOQGHc-OQc�9*: \v^�cET � $������dOQFz`bgEA�F{`x^��EOQLQOQ°�A�T�^�TETEDEC�`(?BA�FBDEL<`bOQcEh3�NgEA�c FBGHyzA�G�JVO<`bF
OQci`bA�?Bc_^�LeA�cEA�?Bh�|3OQFV?BA�yzG��HA�T �i|3^�C�GHLQLQOQFBOQGHcr�NO<`bg ± :�� Jf`bgEA�F{|*F{`bA�y OQFW`b?BAS^a`bA�T ^�F�O<J[`bgEA
A�cEA�?BhHOQ°�A�T ^�TETEDEC�`®?BA�y�^�OQcEFWC�GHcEF{`x^�ci`��NO<`bg3`bOQyzA��&`bgEA�c3`bgEA�?b^a`bA�F�G�J[J�GH?By�^a`bOQGHc ^�cETvLQGHFBF
^�?BAWA�m7D_^�L&^�cET�`bg7DEF��
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�[`®OQc1¨_cEO<`bAzjE?BA�FBFBDE?BA�F  * � !� `bgEA�?b^a`bAdC�GHcEF{`x^�ci` � �
	 g_^�F�O<`bF�gEOQhHg3jE?BA�FBFBDE?BA�LQOQyzO<`bOQcEh
��^�LQDEA ��� 	 � �©OQc0�NgEOQCxgr^�LQL�`bgEA�A�cEA�?BhHOQ°�A�T ^�TETEDEC�`bFPJ�GH?ByzA�T�OQcr9*: \z�NOQLQL&��A�F{`x^��EOQLQOQ°�A�T0OQc
9*: lz^�cET�cEGHcEA �NOQLQL g_^S�HA�^®Cxg_^�cEC�AW`bG�TEA�C�GHyzj�GHFBAW�_^�C0*d`bG�?BAS^�C�`x^�ci`bFf�*O«^��{9*: \1:

�PF � ±	 �^�jEjE?BGi^�CxgEA�FI°�A�?BG"� � �
	 ^�jEjE?BGi^�CxgEA�F � � � (  * ��� � � �1�_FBG®`bg_^a` ������� OQFfhHO<�HA�c
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� O<`bg�`bgEOQFe^�jEjE?BGSR1OQy�^a`bA�`b?BAS^a`byzA�ci`eG�J¥`bA�?ByzGHLQA�C�DEL«^�?6?BAS^�C�`bOQGHcEF@OQF�A RE^�yzOQcEA�T�gEG��-`bgEAf`bgEOQ?BT
GH?BTEA�?�LQG�� jE?BA�FBFBDE?BAd?BA�L«^a`bA�FW`bG�`bgEA�?b^a`bA�F�C�GHcEF{`x^�ci`bF � �#� � � �®^�cET � (�J�GH?W`bgEA�A�LQA�yzA�ci`x^�?{|
?BAS^�C�`bOQGHcEF�^�FBFBDEyzA�T-`bG ��A�OQci�HGHL<�HA�T¢: �fgEA�?BAS^�C�`bOQGHc G�J �������NO<`bg ]�� OQF®OQc `bgEA(J+^�LQL�G�5
?BA�hHOQGHc���A�`%��A�A�cdFBA�C�GHcETd^�cET®`bgEOQ?BTzGH?BTEA�?@OQc®`bgEAI?b^�cEhHAfG�J `bgEAf`bG�`x^�LEjE?BA�FBFBDE?BA�F�A�cEC�GHDEci`bA�?BA�T
J�?BGHy `bgEAz`b?BGHj�GHFBjEgEA�?BA�`bgE?BGHDEhHg3`bgEAdF{`b?b^a`bGHFBjEgEA�?BA�:��fgEA(^�TETEDEC�`�J�?BA�A�?b^�TEOQCS^�L@J�GH?ByzA�TvOQc
?BAS^�C�`bOQGHc09*:Y9�g_^�FI^®LQO<J�A�`bOQyzAPG�J��1:Y���¢FI^a`W;&^a`byUOQc�^�OQ?f^�cET�?BAS^�C�`bFf�NO<`bg���� � K7`bG��H\. 
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�����6J�DE?{`bgEA�?�?BAS^�C�`bF��NO<`bg&$&�0� `bGIJ�GH?Bykhi^�FBA�GHDEF�FBDEL<J�DE?BOQC�^�C�OQT �%$&�'���)(  :��fgEOQF�?BAS^�C�`bOQGHc
OQFI^�?b^a`bgEA�?IC�GHyzjELQA R�yzA�Cxg_^�cEOQFBy OQci�HGHL<�*OQcEhz^®�[^a`bA�?ITEOQyzA�?I^�cET /aGH?I^�c ������� $&�0� ^�TETEDEC�`
�}J�GH?�TEA�`x^�OQLQF�FBA�AN��g_^�j1`bA�?�\1:Y9" : � gEOQLQA[]�� OQF�`bgEA�y�^�BGH?�hi^�F6jEg_^�FBA�GSR1OQT_^�ci`6J�GH?8����� 3 ?BOQhHA�A
�EOQ?b^�TEOQCS^�LQF�y�^S|d^�LQFBG�C�GHci`b?BOQ�ED1`bA�:@�fgEA�FBAW�EOQ?b^�TEOQCS^�LQF�^�?BA©jE?BG*TEDEC�A�T(�NgEA�c(`bgEAV�e�{��^�cET(`bgEA
`%��G(j�A�?BGSR*|r]I�{] ��GHcETEFPG�J�^zjE?BOQy�^�?{|�GH°�GHcEOQTEAWJ�GH?ByzA�T0�*O«^z?BAS^�C�`bOQGHc0G�J4���P�NO<`bg�^�L *�A�cEA�F
C�LQAS^S�HA�FBOQy�DEL<`x^�cEA�GHDEFBL<|3`bG hHO<�HA�^�c ^�LQTEA�gi|*TEA�GH?,*�A�`bGHcEA0^�cET	^�c-OQci`bA�?ByzA�TEO«^a`bAd�NgEOQCxg-OQF
CS^�LQLQA�Td`bgEA���?BOQhHA�A OQci`bA�?ByzA�TEO«^a`bA��p���! :�]IR1OQT_^a`bOQGHc(G�J8�����N�i|�����`x^�*�A�FNjEL«^�C�A j_^�?{`bOQC�DEL«^�?BL<|
^a`PcEOQhHgi`I�NgEA�c ]�� C�GHcEC�A�ci`b?b^a`bOQGHcEFP^�?BA�FBy�^�LQL��ED1`PFBOQhHcEO<¨_CS^�ci`PC�GHcEC�A�ci`b?b^a`bOQGHcEFPG�J ���©^�cET



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

^�L *�A�cEA�FIy�^S|(A R1OQF{`#�_hHA�cEA�?b^a`bOQcEh�`bgEA����x:�� gEOQLQA GHcEAWy�^S|(A R1j�A�C�`I`bg_^a`IG�`bgEA�?f`b?BGHj�GHFBjEgEA�?BOQC
J�?BA�AV?b^�TEOQCS^�LQFNFBDECxgr^�F)���#� $ ���P^�cET � ���PC�GHDELQT�?BAS^�C�`I�NO<`bg������IOQc�`bgEA�hi^�FNjEg_^�FBA�� FBDECxg
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�%c0`bgEA®^a`byzGHFBjEgEA�?BA�� FBDEFBj�A�cETEA�T ^�m7DEA�GHDEF©FBGHLQD1`bOQGHcEFP^�?BA�jE?BA�FBA�ci` OQc0`bgEAVJ�GH?By G�Je^�A�?BGHFBGHLQF��
C�LQGHDETEF��[J�GHhHF�^�cET	?b^�OQc¢: �IG���A��HA�?��N`bgEA�|-g_^S�HA�TEO 5 A�?BA�ci`��[^a`bA�?�C�GHci`bA�ci`bF�:¡��LQGHDETEF��[J�GHhHF
^�cET ?b^�OQc�g_^S�HA gEOQhHg�LQOQm7DEOQT �[^a`bA�?�C�GHci`bA�ci`bF � #����  (^�cET�`bg7DEF�g_^S�HA `bgEArj�G�`bA�ci`bO«^�LPJ�GH?
C�GHci`b?BOQ�ED1`bOQcEh0FBOQhHcEO<¨_CS^�ci`bL<|�`bGr^a`byzGHFBjEgEA�?BOQC�^�m7DEA�GHDEFt�%jEg_^�FBAdGSR1OQT_^a`bOQGHcEF � �6OQc_�H�. p:���LQGHDETEF
`%|*jEOQCS^�LQL<|vg_^S�HA #����UG�JP`bgEA�GH?BTEA�?zG�J��®;�� � � � �NO<`bg-TE?BGHjELQA�`zTEO«^�yzA�`bA�?BF�G�J©`bgEA�GH?BTEA�?
G�JI���{��� �¢y ��`bgEA�c7DEy���A�?�C�GHcEC�A�ci`b?b^a`bOQGHc ^�cETvFBOQ°�AdTEOQF{`b?BOQ�ED1`bOQGHc TEA�j�A�cET GHc3`bgEA�`%|*j�A�G�J
C�LQGHDET¢:��_GHhHF��Eg_^S�HA�^���GHD1`W;��®`bOQyzA�FfFBy�^�LQLQA�? #���� ^�cET�FBy�^�LQLQA�?[TE?BGHjELQA�`ITEO«^�yzA�`bA�?BFN�1:Y���x;��
�¢y � =@?BD_X"�! p:@¬I^�OQcETE?BGHjEF�^�?BAfy�DECxg�L«^�?BhHA�?�`bg_^�c®C�LQGHDET�^�cET�J�GHh TE?BGHjELQA�`bF6�NO<`bg®TEO«^�yzA�`bA�?BF6G�J
�1:Y9��t\®yzy ^�cET�C�GH?B?BA�FBj�GHcETEOQcEh�L«^�?BhHA #����P: �IG���A��HA�?�� ��A�CS^�DEFBA�G�J6`bgEA�OQ?NFBOQ°�AW`bgEA�|�?BA�y�^�OQc
FBDEFBj�A�cETEA�T OQcv`bgEA�^a`byzGHFBjEgEA�?BAdJ�GH?®GHcEL<|3yzOQc7D1`bA�F®A�c ?BGHD1`bAd`bG�`bgEA�AS^�?{`bg�� F®FBDE?{J+^�C�A�^�cET
gEA�cEC�A�`bgEAVj�G�`bA�ci`bO«^�L�J�GH?IGSR1OQT_^a`bOQGHc�jE?BG*C�A�FBFBA�FP`bG�G*C�C�DE?POQc�?b^�OQcETE?BGHjEFIOQFIyzOQcEOQyzOQ°�A�T¢:[�6OQcEA
j_^�?{`bOQC�LQA�F ��TEO«^�yzA�`bA�?	� 9 �¢y  VA�yzO<`B`bA�T TEOQ?BA�C�`bL<|3GH?�J�GH?ByzA�T �i| CxgEA�yzOQCS^�L�?BAS^�C�`bOQGHcEF®CS^�c
?BA�y�^�OQcvFBDEFBj�A�cETEA�T-J�GH?�LQGHcEh�j�A�?BOQG*TEF�G�JI`bOQyzA�:3±0^�ci|vG�JI`bgEA�FBA(j_^�?{`bOQC�LQA�F�C�GHci`x^�OQcv�[^a`bA�?
A�O<`bgEA�?WOQcr`bgEA®J�GH?By G�J�TEOQLQD1`bA�^�m7DEA�GHDEFVFBGHLQD1`bOQGHcEF GH?W^�F `bgEOQc ¨_LQyzF©C�G��HA�?BOQcEh�^�c OQcEFBGHLQDE�ELQA
C�GH?BA�: � gEOQLQA[`bgEAN�HGHLQDEyzAIG�J¢LQOQm7DEOQT®�[^a`bA�?�jE?BA�FBA�ci`fOQFey�DECxg�L«^�?BhHA�?eOQczC�LQGHDETEF�^�cET�J�GHhHFe`bg_^�c
OQcd¨_cEA j_^�?{`bOQC�LQA�F��1`bgEA FBGHLQD1`bA©C�GHcEC�A�ci`b?b^a`bOQGHcEFNOQcd`bgEA L«^a`B`bA�?�y�^S|d��A y�DECxg�gEOQhHgEA�?f^�cET(`bgEOQF
y�^S|dFBA�?{�HAV`bG�OQcEC�?BAS^�FBA `bgEAW?b^a`bA G�J�^�m7DEA�GHDEFIjEg_^�FBAWGSR1OQT_^a`bOQGHc¢:
MPOQFBFBGHL<�HA�T�hi^�FBA�GHDEFIFBDEL<J�DE?fTEOQGSR1OQTEA OQci`bG®�[^a`bA�?NOQcEC�LQDETEA�F[`bgE?BA�AWCxgEA�yzOQCS^�L�FBj�A�C�OQA�F��
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C�GHyzyzGHc�^�cET�`bgEAWFBDEL<¨E`bAVOQGHc ����� � ��  '��^�LQL¢G�J6`bgEA�y `bGHhHA�`bgEA�?N`bA�?ByzA�T0^�F©K���� �  :�� gEOQCxg�G�J
`bgEA�^���G��HA�J�GH?ByzFWjE?BA�TEGHyzOQc_^a`bA�FWOQc3^�FBGHLQD1`bOQGHc TEA�j�A�cETEF�GHc `bgEA�^�C�OQTEO<`%|�G�J�`bgEAzFBGHLQD1`bOQGHc¢:
�fgEAIA�F{`x^��ELQOQFBgEyzA�ci`eG�J¢A�m7DEOQLQOQ�E?BO«^POQF��HA�?{|�J+^�F{`��ED1`�OQc®`bgEAI^a`byzGHFBjEgEA�?BANCS^�c���ANC�GHyzjELQOQCS^a`bA�T
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�i|	FBDECxg�J+^�C�`bGH?BF(^�F�`bgEA�FBOQ°�ArG�J `bgEA�TE?BGHjELQA�`#�f`bgEA�A��zC�OQA�cEC�|	�NO<`bg �NgEOQCxg hi^�FBA�GHDEF	�����
F{`b?BO *7OQcEh�^�TE?BGHjELQA�`fFBDE?{J+^�C�AVOQFN^��EFBGH?B��A�T��E`bgEAWCxgEA�yzOQCS^�L¢c_^a`bDE?BAWG�J�`bgEAW^�A�?BGHFBGHL�FBDE?{J+^�C�AWA�`bC�:
�fC�C�GH?BTEOQcEh `bG #�A0��g_^a`bA�LQOQA�?�� F®jE?BGHcEC�OQjELQA���`bgEA�yzGH?BA�^�C�OQTEOQCd`bgEA�TE?BGHjELQA�`#�@`bgEA�yzGH?BAd`bgEA
A�m7DEOQLQOQ�E?BO«^z�NOQLQL6FBgEO<J}`W`bG(`bgEA�LQA�FBFWTEOQFBFBGHL<�HA�T �������&OQc G�`bgEA�? ��GH?BTEF���^�FWj ��J+^�LQLQFI`bgEAdK���� �  
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.0/ � �-1���-����.1�32 $&�0���
�N|*TE?BGHhHA�c j�A�?BGSR1OQTEAdOQF®^0gEOQhHgEL<| FBGHLQDE�ELQA�C�GHyzj�GHDEcET �%$&�0��� 	 � � % * � � � ���  '��A��HA�c
hi^�F�jEg_^�FBAeC�GHcEC�A�ci`b?b^a`bOQGHcEF�OQc©`bgEAeLQG�� jEjE�V?b^�cEhHA���m7DEO<`bA@C�GHyzyzGHc OQc©`bgEA�`b?BGHj�GHFBjEgEA�?BA��
LQAS^�T3`bG0FBOQhHcEO<¨_CS^�ci`�C�GHcEC�A�ci`b?b^a`bOQGHcvOQc3`bgEAdLQOQm7DEOQT jEg_^�FBA�:r� `�g_^�F���A�A�c FBgEG��Ncv`bg_^a`
$&�0���NGSR1OQTEOQ°�A�Ff?b^�jEOQTEL<|dK���� �  �OQc(FBGHLQD1`bOQGHc¢:6�fgEAWGSR1OQT_^a`bOQGHcd?BAS^�C�`bOQGHc(g_^�FN^®cEA�hi^a`bO<�HA
TEA�j�A�cETEA�cEC�A�GHcrj � ��FBA�A®��G�`B`bGHy j_^�cEA�L6G�J��6OQhHDE?BA®9*:Y9" P^�cET�`bgEA®?BA�FBDEL<` OQFP`bg_^a`©`bgEA
G��HA�?b^�LQL*?b^a`bA�G�J¥jE?BG*TEDEC�`bOQGHc�G�J�K����©�! �J�?BGHy `bgEOQF6?BAS^�C�`bOQGHc�OQF�?BA�L«^a`bO<�HA�L<|WOQcETEA�j�A�cETEA�ci`�G�J
j �	G��HA�?�^©�NOQTEAf?b^�cEhHAfG�J j �	?b^�cEhHANG�J�OQci`bA�?BA�F{`�OQc�`bgEAI^a`byzGHFBjEgEA�?BA�:6�fgEANDE�EOQm7DEO<`bGHDEF
G*C�C�DE?B?BA�cEC�A�G�J $&�0���#��O<`bFIL«^�?BhHA �IA�cE?{| � F©L«^S�¡C�GHcEF{`x^�ci`#� O<`bFNgEOQhHg0?BAS^�C�`bO<�*O<`%|�^�cET0`bgEA
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j ��TEA�j�A�cETEA�cEC�APG�J�`bgEAI?b^a`bAfC�GHcEF{`x^�ci`�C�GHy��EOQcEA[`bGVy�^�*�A $&�0���e`bgEANyzGHF{`eOQyzj�GH?{`x^�ci`
GSR1OQT_^�ci`fJ�GH?IK���� �  [OQc(`bgEA `b?BGHj�GHFBjEgEA�?BA�:

.0/ � �-1���-����.1�32 / � �-1+	�� ��� � ���-�)� �+	,.
K*GHyzA�G�Je`bgEA�GSR1OQTEA�F©G�J�cEO<`b?BGHhHA�c � �©] � � ���#� � ���#� �©]��©] ��$ � ���  P^�?BA�j�GHFBFBOQ�ELQA
GSR1OQTEOQ°�OQcEh ^�hHA�ci`bF�J�GH?�TEOQFBFBGHL<�HA�T	K���� �  :@�fgEA�?BAS^�C�`bOQGHcEF�G�J��©]~^�cET�$ � ����^a`�^a`{�
yzGHFBjEgEA�?BOQCWC�GHcEC�A�ci`b?b^a`bOQGHcEF©^�?BAW`bG*GzFBLQG�� `bG���AVFBOQhHcEO<¨_CS^�ci`S: �IO<`b?BGHDEFI^�C�OQT � �©]��©]  
?BAS^�C�`bF�^a`�^V?BAS^�FBGHc_^��ELQAN?b^a`bA��7gEG���A��HA�?��1`bgEAILQA��HA�LQFeG�J¢hi^�FBA�GHDEF �©]��©]�GH�EFBA�?{�HA�TdA��HA�c
OQc0j�GHLQLQD1`bA�T0^�y��EOQA�ci`©^�OQ? �t;�� ��jEjE�* [|*OQA�LQT�^�m7DEA�GHDEF©C�GHcEC�A�ci`b?b^a`bOQGHcEFI`bG*G�LQG�� `bG�C�GHc*�
`b?BOQ�ED1`bA�FBDE�EF{`x^�ci`bO«^�LQL<| `bGI`bgEA[^�m7DEA�GHDEF�jEg_^�FBA�GSR1OQT_^a`bOQGHc�DEcELQA�FBF6G�`bgEA�?6GSR1O«^�ci`bF6FBDECxg�^�F
$&�0���6^�cET ����^�?BA�^��EFBA�ci`S:@MPOQFBFBGHL<�HA�T � ����OQF&?BA�L«^a`bO<�HA�L<|POQcEFBGHLQDE�ELQA��S`bgEAe?b^a`bAeC�GHcEF{`x^�ci`
G�J O<`bFe?BAS^�C�`bOQGHc®�NO<`bg $���� �� ^�cET ��� � �� gEG���A��HA�?�y�^S|®��ANFBD1�zC�OQA�ci`bL<|®L«^�?BhHA[`bg_^a`e`bgEA� ���{�{K���� �  �?BAS^�C�`bOQGHc�C�GHDELQT���ANFBOQhHcEO<¨_CS^�ci` � � �6OQc_�H�. ¥^�cETz?BA�J�A�?BA�cEC�A�F�`bgEA�?BA�OQc* :��fgEA�?BA
OQFN^�LQFBGz^���^�?BOQA�`%|(G�J�^�TETEO<`bOQGHc_^�L�GSR1OQT_^a`bOQGHcEFfOQc�^a`byzGHFBjEgEA�?BOQCW^�m7DEA�GHDEFIFBGHLQD1`bOQGHcEF�`bg_^a`
CS^�c���A CS^�?B?BOQA�T�GHD1`N�i| � ����:@�fgEAVOQcEO<`bO«^a`bOQGHcz?BAS^�C�`bOQGHcEFf��GHDELQT���A � �6R1c_Xi9! ��
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�NO<`bg ��� ���	� 	 � �	� � � � � ^�cET � ����
 �� 	 � � � � � '
�)( � ��� * ��� :��fgEA ��� �� ?b^�TEOQCS^�LE^�cEOQGHcOQF[`bgEA�c�GSR1OQTEOQ°�A�T(`bGzFBDEL<J+^a`bA ��Op: A�:�K����©�!  �OQc�^®FBA�?BOQA�FIG�J6FBDE�EFBA�m7DEA�ci`©F{`bA�jEF�:

�Pj_^�?{`�J�?BGHy `bgEA(^���G��HA(yzA�ci`bOQGHcEA�TvGSR1OQTEOQ°�OQcEh0FBj�A�C�OQA�F�`bgEA�?BAdOQF�^0��^�?BOQA�`%| G�JN?b^�TEOQCS^�LQF
OQc ^a`byzGHFBjEgEA�?BOQCz^�m7DEA�GHDEFVF{|*F{`bA�yzFV�NgEOQCxg CS^�c3j_^�?{`bOQC�OQj_^a`bA�OQcvK���� �  ©GSR1OQT_^a`bOQGHc OQc C�LQGHDETEF
^�cETdJ�GHhHF�:��fgEA�FBA J�?BA�A©?b^�TEOQCS^�LQF�^�?BOQFBAPA�O<`bgEA�?�J�GH?ByU^��EFBGH?Bj1`bOQGHc�J�?BGHy `bgEA©hi^�F�jEg_^�FBA GH?�J�?BGHy
OQc�FBO<`bD�jE?BG*TEDEC�`bOQGHc��EL«^�?BhHA�L<|zJ�?BGHy jEgEG�`bG*CxgEA�yzOQCS^�L¢jE?BG*C�A�FBFBA�F�:��fgEAWGSR1OQTEOQ°�OQcEh®yzA�Cxg_^�cEOQFByzF
^�?BA�?BA�L«^a`bO<�HA�L<| C�GHyzjELQA R-^�cET ^�?BA�`bA�?ByzOQc_^a`bA�T OQc-y�^�ci| F{`bA�jEF�: � C�GHyzjEOQL«^a`bOQGHcvG�JP`bgEA�FBA
?BAS^�C�`bOQGHcEF���`bgEA�OQ? ?b^a`bA®C�GHcEF{`x^�ci`bF�^�cET `bgEA�OQ? ?BA�L«^a`bO<�HA�OQyzj�GH?{`x^�cEC�A�OQF hHO<�HA�c OQc � �6OQc_�H�1 �^�cET
`bgEAW?BA�J�A�?BA�cEC�A�FI`bgEA�?BA�OQc¢:
�fgEA�?BA�L«^a`bO<�HAzOQyzj�GH?{`x^�cEC�A®G�J[`bgEAzGSR1OQT_^a`bOQGHc G�JNK���� �  WOQc C�LQGHDETEFV�i| ���#�8$&�0���#� � ���

^�cET �_A �0�e±�c*�%CS^a`x^�L<|*°�A�T ���®GSR1OQT_^a`bOQGHc3OQF�FBgEG���A�T-OQcv�6OQhHDE?BA(9*: lE:r� `��[^�F�^�FBFBDEyzA�Tv`bg_^a`
����� 	W�6jEjE��� � ��� 	�;�jEjE���!$&�0��� 	�;�jEjE���a�_A����B�B�! 	 �1: \�� * ^�cETV±�c����B�! 	 �1: �H\ �&±�� K*A�O«X"�. p:
]©cEL<|�`bgEA®GSR1OQT_^a`bOQGHc��i|�$&�0���WOQFP?BA�L«^a`bO<�HA�L<|0OQcETEA�j�A�cETEA�ci`WG�J�j � ^�cET ^�F FBgEG��Nc���O<` OQF©A R7�
j�A�C�`bA�Tr`bG���A�`bgEA®yzGHF{` OQyzj�GH?{`x^�ci`PGSR1OQT_^�ci` J�GH?©C�LQGHDET ^�cET�J�GHhHF ^a` j � 	NlE:Y�*: �[`WgEOQhHgEA�?
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��� � �:X�#B2O5���*'+?!�#B�#�$	�B~g&0�"#B&0!95����B!��<#"�C+?@0��.'+?#B�A5���.'�0!H7�8:�0�;*j��.��;#�$%�"#B�g� �6*�!'+?#B�#�$YT�I�z|{EL
.�#/T�I�{Sz'L��B!<�P$�&��0�6.'+?#B� #�$�50W � TF�6+=x4v��|7

j ����^�LQDEA�F�GSR1OQT_^a`bOQGHc ��G�`bg ���®^�cET CS^a`x^�L<|*°�A�T ����GSR1OQT_^a`bOQGHc3CS^�cvC�GHyzj�A�`bA�:��fgEA�K���� �  
GSR1OQT_^a`bOQGHc OQc	^�m7DEA�GHDEF(jEg_^�FBA�jE?BA�TEGHyzOQc_^a`bA�Fd^a`dcEOQhHgi`S: 3W^�F�jEg_^�FBA�GSR1OQT_^a`bOQGHc ��A�C�GHyzA�F
FBOQhHcEO<¨_CS^�ci`NTEDE?BOQcEh®`bgEAWT_^S|d�NgEA�c�]��¡C�GHcEC�A�ci`b?b^a`bOQGHcEFI^�?BA gEOQhHg¢:
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�POQ?BC�?b^aJ}`�A�yzOQFBFBOQGHcEF�^�?BA�A R1j�A�C�`bA�T `bG g_^S�HA�^�c OQyzj_^�C�`�GHc-C�LQOQy�^a`bA(^�Fz^r?BA�FBDEL<`zG�J©A�yzO<`{�
`bOQcEh�?b^�TEO«^a`bO<�HA�L<|r^�C�`bO<�HA�hi^�FBA�F��6CxgEA�yzOQCS^�L@FBj�A�C�OQA�FW�NgEOQCxg3yzG*TEO<J}|0`bgEAz^a`byzGHFBjEgEA�?BOQC�CxgEA�y®�
OQF{`b?{| ^�cET FBDE�EF{`x^�cEC�A�F��NgEOQCxg `b?BOQhHhHA�?�`bgEA(hHA�cEA�?b^a`bOQGHc G�JIC�GHci`b?b^�OQLQF®^�cET-^a`z^rL«^a`bA�?�F{`x^�hHA
j�A�?Bg_^�jEF�C�LQGHDETEF�: �PyzGHcEh�`bgEAdA R1g_^�DEF{`®FBj�A�C�OQA�F�FBj�A�C�O«^�L�^a`B`bA�ci`bOQGHc3hi^�OQcEA�T `bgEA(Ki�%��AS^�?BOQcEh
C�GHyzj�GHDEcETEFV��A�CS^�DEFBAdG�J[`bgEA�OQ?VgEOQhHg3^�A�?BGHFBGHLeJ�GH?By�^a`bOQGHc j�G�`bA�ci`bO«^�Lp:�K*DEL<J�DE?BOQCz^�C�OQT J�GH?ByzA�T
OQc�^�OQ?BC�?b^aJ}`�hi^�F�`bDE?B�EOQcEA�A R1g_^�DEF{`�jEL«^S|*Fdj�G�`bA�ci`bO«^�LQL<| OQyzj�GH?{`x^�ci`�?BGHLQA�F�OQc `bgEA�J�GH?By�^a`bOQGHc
G�J©�HGHL«^a`bOQLQA�^�A�?BGHFBGHLQF��[C�GHcETEA�cEFb^a`bOQGHc-`b?b^�OQLQFz^�cET j�A�?Bg_^�jEF�A��HA�c�C�LQGHDETEF � � g_^HXi�1 �� � ��D_X"�H^! ��
� ��D_X"���� �� � =�A�c_XHX! �� � K*Cxg7D_�1;# p:��%c ^�c ^�OQ?BC�?b^aJ}`©A�cEhHOQcEA®hi^�FBA�GHDEF FBDEL<J�DE?BOQC®^�C�OQTrOQFPJ�GH?ByzA�T��*O«^
C�GHci�HA�?BFBOQGHc(G�J¢J�DEA�L�FBDEL<J�DE?�:��fgEOQF�C�GHci�HA�?BFBOQGHc(FBA�A�yzF�`bG���APOQcETEDEC�A�TdyzGHF{`bL<|��i|(]�� ?b^�TEOQCS^�LQF
�NgEOQCxg�?BAS^�C�`��NO<`bg ������LQAS^�TEOQcEh©`bG $������e�NgEOQCxg�OQc�`bDE?BczA R1j�A�?BOQA�cEC�A�F�?b^�jEOQTzC�GHci�HA�?BFBOQGHcz`bG
�����S: �IL<`bOQy�^a`bA�L<| �����@?BAS^�C�`bF��NO<`bg��[^a`bA�?���^�j�GH?�LQAS^�TEOQcEhI`bG hi^�FBA�GHDEF�FBDEL<J�DE?BOQCf^�C�OQT � ¬NA�O«XH\. ��
� ¬NA�O«X�l! �� � 7IGHL«X�l! �� � #�G��1XH�! p:6�fgEAf?b^a`bA[LQOQyzO<`bOQcEhfF{`bA�j�OQF�`bgEAf?BAS^�C�`bOQGHc�G�J �������NO<`bg�]��-�NgEGHFBA
?b^a`bAzC�G*A��zC�OQA�ci`�OQFVFBGHyzA��Ng_^a`�DEcEC�A�?{`x^�OQc ^a`V`bgEAzgEOQhHg `bA�yzj�A�?b^a`bDE?BA�F�jE?BA���^�OQLQOQcEh(OQcv^�hi^�F
`bDE?B�EOQcEA(A�cEhHOQcEA�:v�fgEOQF®DEcEC�A�?{`x^�OQci`%| ^�LQGHcEh��NO<`bg `bgEA(j�G*GH?BL<| *7cEG��Nc	]�� C�GHcEC�A�ci`b?b^a`bOQGHcEF
?BA�jE?BA�FBA�ci`bFV^dFBA��HA�?BA®GH�EF{`x^�C�LQA�J�GH?I`bgEA�GH?BA�`bOQCS^�L6yzG*TEA�L�CS^�LQC�DEL«^a`bOQGHcEFNG�J[K����©�! NJ�GH?By�^a`bOQGHc�OQc
hi^�Ff`bDE?B�EOQcEA A�cEhHOQcEA�F�:

3W^�FBA�GHDEF®FBDEL<J�DE?BOQC(^�C�OQTv�[^�F®GH?BOQhHOQc_^�LQL<|rTEA�`bA�C�`bA�T-OQc ^�OQ?BC�?b^aJ}`�hi^�F�`bDE?B�EOQcEAdA R1g_^�DEF{`�^a`
hH?BGHDEcETrLQA��HA�L � �_?BASX�l! �DEFBOQcEh(j_^�FBFBO<�HA®CxgEA�yzOQCS^�L6OQGHcEOQ°S^a`bOQGHc�y�^�FBF©FBj�A�C�`b?BGHyzA�`b?{|�?BA�L<|*OQcEhdGHc
CxgEA�yzOQOQGHcEFPjE?BG*TEDEC�A�Tr�i|0`bgEA�A�cEhHOQcEA®^�cET�OQc0`bgEA��[^�*�A®G�J�^WBA�` ^�OQ?BC�?b^aJ}`©OQc-�_OQhHgi`&� ��DE?bX"�! 
DEFBOQcEh����{±�K�:��6OQ?BF{`Pm7D_^�ci`bO<`x^a`bO<�HA�yzAS^�FBDE?BA�yzA�ci`bF G�J@`bG�`x^�L�K����©�! ���OQcEC�LQDETEOQcEh�hi^�FBA�GHDEFW^�cET
C�GHcETEA�cEFBA�T FBj�A�C�OQA�F� I��A�?BA®y�^�TEAV�i| ±0=@�p� 7&���IA�OQTEA�LQ��A�?Bh � ��DE?b�i9. p:W�_?BGHy `bgEA�FBA®yzAS^�FBDE?BA �
yzA�ci`bFN� 	 \1: \ �®;H: �  �[^�FNGH�1`x^�OQcEA�T¢:e�_DE?{`bgEA�?ByzGH?BA ^a`B`bA�yzj1`bFfg_^S�HAW��A�A�c�y�^�TEA©`bG®OQc1J�A�?N�

9*;
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J�?BGHy �����PyzAS^�FBDE?BA�yzA�ci`bF©�EDEOQLQTEOQcEhzGHc0`bgEA�TEO 5 A�?BA�cEC�A�G�J@yzAS^�FBDE?BA�T ^�cET�A R1j�A�C�`bA�T3K���� �  
��CS^�LQC�DEL«^a`bA�T	J�?BGHy `bgEA �@KE�  :[�fgEOQF(OQcETEOQ?BA�C�`(yzA�`bgEG*T�|*OQA�LQTEA�T�Ar��A�`%��A�A�c � ^�cET�\1; d:
�fA�?BGHFBGHL¥OQyzj_^�C�`bGH?�yzAS^�FBDE?BA�yzA�ci`bF�G�J FBDEL<J+^a`bAN?BA�j�GH?{`��e��^�LQDEA�F@DEjz`bGV\�	 d:��fgEAIC�GHci�HA�?BFBOQGHc
A��zC�OQA�cEC�|-�®g_^�Fz^�LQFBG ��A�A�c-OQc1J�A�?B?BA�T OQcETEOQ?BA�C�`bL<| J�?BGHy �HGHL«^a`bOQLQAd^�A�?BGHFBGHLfc7DEy���A�?�^�cET-FBOQ°�A
yzAS^�FBDE?BA�yzA�ci`bF����EDEOQLQTEOQcEh�GHc�`bgEA�^�FBFBDEyzj1`bOQGHc�`bg_^a`N`bgEA�FBA�^�A�?BGHFBGHLQFP^�?BAWC�GHyzj�GHFBA�T0GHcEL<|(G�J
^�c $&�'���)( ��$&�0� FBGHLQD1`bOQGHcr�NgEOQCxgvOQFWOQc A�m7DEOQLQOQ�E?BOQDEy �NO<`bg3^�y��EOQA�ci`W�[^a`bA�?W��^�j�GH?WjE?BA�FBA�ci`
OQc�`bgEAVA R1g_^�DEF{` jELQDEyzA�:��fgEA�?BA�FBDEL<`bOQcEhzAV?b^�cEhHAV��A�`%��A�A�c �1: l�^�cET �H� d:f=6^�?{`bOQC�DEL«^�?BL<|dJ�GH?
FBy�^�LQL �@KE�	`bgEA�FBAW�N^�?BA jE?BGH�_^��EL<|�G��HA�?BA�F{`bOQy�^a`bA�T�^a`fLQG�� �@KE��^�F[`bgEAW^�A�?BGHFBGHLQF[FBA�A�yU`bG®��A
C�GHyzj�GHFBA�T�yzGHF{`bL<|�G�J�GH?Bhi^�cEOQC�FN^�cET�cEG�`fG�J8$&�'���)( ��$&�0�z:@=@?BA��*OQGHDEFBL<|d?BA�j�GH?{`bA�T�yzG*TEA�LQOQcEh
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yzA�ci`WFBDEhHhHA�F{`bFW`bg_^a` `bgEA®A R1j�A�?BOQyzA�ci`x^�L�T_^a`x^d��GHDELQT ��A®C�GHcEFBOQF{`bA�ci`W�NO<`bg A�jEFBOQLQGHcr?b^�cEhHOQcEh
��A�`%��A�A�c	�1:Y�r^�cET �  � 7W^�AS�H�. p: �fgEA�jE?BA��*OQGHDEFz� ��FBA�A�?BA��*OQA�� j_^�j�A�?	� K*Cxg7D_�i9! � �FBCS^a`B`bA�?
G��HA�?W^��NOQTEA�?b^�cEhHA��NgEOQCxg y�^S|�`bG(FBGHyzA�j_^�?{`bF©?BA �_A�C�`V?BAS^�L���^�?BO«^a`bOQGHcEFITEA�j�A�cETEOQcEh(GHcrA�c*�
hHOQcEAI`%|*j�A��EGHj�A�?b^a`bOQGHc_^�L¥A�cEhHOQcEAPC�GHcETEO<`bOQGHcEF�^�cET(j�A�?Bg_^�jEF�J�DEA�L FBDEL<J�DE?�C�GHci`bA�ci`S: �IG���A��HA�?��_O<`
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G�J�C�GHyzj�GHDEcETEF G�J�`bgEA �����zhH?BGHDEjrJ�GH? TEO 5 A�?BA�ci`WC�GHy��EDEF{`bGH?WGHj�A�?b^a`bOQcEh(C�GHcETEO<`bOQGHcEF��¢FBGHyzA
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`bOQGHc0G�J@gi|*TE?BG*CS^�?B��GHc�FBDEL<J�DE?I��AS^�?BOQcEhzJ�DEA�LQFPyzO R1A�T��NO<`bg�^�OQ? � K1^S�1�i9. p: �[`P¨_?BF{`©F{`x^�hHA���$&�'�
OQFfGSR1OQTEOQFBA�T(`bG �������
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OQcEC�LQDETEOQcEh®GSR1OQT_^a`bOQGHc�G�J �����I�i|(`bgEA � $ ?b^�TEOQCS^�LQF��NO<`bg�j_^�?{`bOQC�OQj_^a`bOQGHc(G�J8$������S:��_GH?By�^��
`bOQGHc3G�J)������TEOQ?BA�C�`bL<| J�?BGHy ������jE?BG*C�A�A�TEF®A��HA�c yzGH?BAzFBLQG��NL<| � ����� � ��� 	 ����� � �z:
��GHcEC�A�ci`b?b^a`bOQGHcEF&G�JEC�GHyzj�GHDEcETEF&G�`bgEA�?�`bg_^�c ��� �������6^�cET �����&OQcW`bgEAeC�GHy��EDEF{`bGH?&Cxg_^�y���A�?
^�?BAWFBOQhHcEO<¨_CS^�ci`bL<|�LQG���A�?�:
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`bA�?ByzA�TEO«^a`bAV^�cET�LQG�� jE?BA�FBFBDE?BAV`bDE?B�EOQcEA�FIG�J6`bgEAVA�cEhHOQcEAV^�FIA R1g_^�DEF{`©hi^�FBA�FP^�?BAVC�G*GHLQA�T(J�?BGHy
`bgEA�gEOQhHgrC�GHy��EDEF{`bGH?©`bA�yzj�A�?b^a`bDE?BA�FV^�cET jE?BA�FBFBDE?BA�F�� �t;�9��H���{9ali�H��7�^�cET ���%l7��^a`by  N`bG(`bgEA
?BA�L«^a`bO<�HA LQG�� `bA�yzj�A�?b^a`bDE?BA�FI^�cET�jE?BA�FBFBDE?BA�F©^a`f`bgEAWcEGH°�°�LQA A R1O<` �p9��H���t�H�H��7 ^�cET��1:Y9��x;&^a`by  
� #�D"**X"�! p:
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�i| K7`bG*C0*i��A�LQLI^�cET��[^�L<�HA�?{`-� K7`bG��H\! ���OQF�C�GHyzj�A�`bOQcEh��NO<`bg `bgEA�GSR1OQT_^a`bOQGHc �*O«^ ] ?b^�TEOQCS^�LQF��
^�LQFBG�jE?BA�FBA�ci`®OQcr`bgEAzj�GHF{`�C�GHy��EDEF{`bGH?Whi^�F �_G��W: �IDEyzA�?BOQCS^�L@FBOQy�DEL«^a`bOQGHcEF©OQyzjEL<|�`bg_^a`V`bgEA
GSR1OQT_^a`bOQGHc�G�J4�����N`bG �����N�NO<`bgr] OQFNG�J�yzOQcEGH?fOQyzj�GH?{`x^�cEC�AWC�GHyzj_^�?BA�T�`bG�?BAS^�C�`bOQGHcEFf�NO<`bg
]�� �¢FBOQcEC�A�`bgEA�^�yzGHDEci` G�Jf] LQAS^S�*OQcEhd`bgEA�C�GHy��EDEF{`bGH?©OQF GHcEL<|��  G�Je`bgEAz^�yzGHDEci` G�J[]��
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?BA�j�GH?{`bOQcEh[`bg_^a`&`bgEAeGSR1OQT_^a`bOQGHc G�J1FBDEL<J�DE?�FBj�A�C�OQA�F�G*C�C�DE?BF&y�^�OQcEL<|I�*O«^[`bgEA ����� � � $ ?BAS^�C�`bOQGHc¢:
�fC�C�GH?BTEOQcEhz`bGz`bgEA�OQ?NCS^�LQC�DEL«^a`bOQGHcEF)��������� ?BAS^�C�`bOQGHc�TEG*A�FPcEG�`Pg_^S�HA�^zcEG�`bOQC�AS^��ELQAWOQyzj_^�C�`
GHc��eDEcELQA�FBFeOQcEO<`bO«^�LE] A R1C�A�A�TEF[yzGH?BA[`bg_^�c�;��  G�J�`bgEANOQcEO<`bO«^�LE]�� ��FBA�AP�6OQhHDE?BAN\1:<;  :@K7`bOQLQL��H^
?BAS^�C�`bOQGHc,�_D*Rd^�c_^�L<|*FBOQF�^a`B`bA�yzj1`bA�TzJ�GH?e`bgEA©��GHcEC�GH?BTEAI`bDE?B�EOQcEAIOQcETEOQCS^a`bA�T�`bg_^a`e`bgEAP?BAS^�C�`bOQGHc
G�J �����I�NO<`bgr^a`bGHyzOQCWGSR*|*hHA�c��[^�FP`bgEA�TEGHyzOQc_^�ci`IyzA�Cxg_^�cEOQFBy J�GH?I`bgEAVJ�GH?By�^a`bOQGHc�G�J4�����#�
^�L<`bgEGHDEhHgr��G�`bg ] ^�cET ]���TEA�C�?BAS^�FBAz^�LQGHcEhd`bgEA �_G�� ��`bgEA�TE?BGHjrOQc ]�� �[^�F J�GHDEcET�`bG���A
jE?BOQy�^�?BOQL<|�TEDEAW`bG � ��� ?BAS^�C�`bOQGHc(�NO<`bg�LQO<`B`bLQAPC�GHci`b?BOQ�ED1`bOQGHcdJ�?BGHy������ � � ?BGiXH���  p:
�%cETEA�A�T��7?BAS^�C�`x^�ci`bF@LQO *�A � � � � ���#� � ���#� $ � � � �6$ � ���#� � � ^�F���A�LQLE^�F6`bgEA[C�GHci�HA�?t�

FBOQGHcEF[�NO<`bgEOQcd`bgEA $ ��� J+^�yzOQL<|zFBA�A�yU`bG�C�GHyzj�A�`bA©�NO<`bg-�����[J�GH?[`bgEAV] ^�cET�]�� GSR1OQT_^�ci`bF�:
#�D"*a^�Cxg"*�G®A�`[^�L¥?BA�j�GH?{`bA�T(^VFBOQhHcEO<¨_CS^�ci`�OQc��_DEA�cEC�A©G�J � ���W^�cET � �¡FBj�A�C�O<¨_CS^a`bOQGHcEF�GHc �����
GSR1OQT_^a`bOQGHc���jE?BA�FBDEy�^��EL<| `bgE?BGHDEhHg C�GHyzj�A�`bO<`bOQGHcEF�J�GH?d] ^�cET ]�� � #�D"**X"�! p: �[^�LQC�DEL«^a`bOQGHcEF
DEFBOQcEhvFBOQyzOQL«^�?®OQcEO<`bO«^�L[C�GHcETEO<`bOQGHcEF�J�GH? �����r^a`�`bgEA�C�GHy��EDEF{`bGH?�A R1O<`(^�cET ��^�?BO«^��ELQA�OQcEO<`bO«^�L� ����^�cET � � ?BA�FBDEL<`bA�T OQc3FBOQhHcEO<¨_CS^�ci`bL<| TEO 5 A�?BA�ci`®� �egEOQhHgEA�?�OQcEO<`bO«^�L � ����^�cET � � C�GHc*�
C�A�ci`b?b^a`bOQGHcEF[?BA�FBDEL<`bA�T(OQcdLQG���A�?NK����©�! �C�GHcEC�A�ci`b?b^a`bOQGHcEFN^a`�`bgEA©cEGH°�°�LQA©A R1O<` �}J�GH?�`bgEA©TEA�`x^�OQLQA�T
hi^�FVjEg_^�FBA�CxgEA�yzOQCS^�L@?BAS^�C�`bOQGHc yzA�Cxg_^�cEOQFByzFVG�J[j�GHF{`�C�GHy��EDEF{`bGH?VA R1g_^�DEF{`�jELQDEyzAz^�cET `bgEA
C�GH?B?BA�FBj�GHcETEOQcEh�?b^a`bAWC�GHcEF{`x^�ci`bFIFBA�A � ��?BASXHX� &^�cET � #�D"**X"�! ��_�6^��ELQA�F ;�^�cET09®?BA�FBj�A�C�`bO<�HA�L<|  :
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TEOQ?BA�C�`f?BAS^�C�`bOQGHc(G�J8�����[�NO<`bg(GHcEA©�[^a`bA�?fyzGHLQA�C�DELQAI`bG®jE?BG*TEDEC�A FBDEL<J�DE?BOQC©^�C�OQT(OQF[?b^a`bgEA�?[DEc*�
LQO *�A�L<| ��`bgEA�hi^�Ft�%jEg_^�FBA�?BAS^�C�`bOQGHc0�[^�F©F{`bDETEOQA�TrOQc�`bgEA�L«^���GH?b^a`bGH?{|�^�cET�A R1gEOQ�EO<`bA�Tr^�FBA�C�GHcET*�
GH?BTEA�?�TEA�j�A�cETEA�cEC�ArGHc-�[^a`bA�?���^�j�GH?�^�cET	^3F{`b?BGHcEh3cEA�hi^a`bO<�HA�`bA�yzj�A�?b^a`bDE?BA0TEA�j�A�cETEA�cEC�A�:
�fgEOQF�FBDEhHhHA�F{`bF®`bgEAdJ�GH?By�^a`bOQGHc3G�JI��GHDEcET OQci`bA�?ByzA�TEO«^a`bA�F�^�cET-^�C�GHyzjELQA RvyzA�Cxg_^�cEOQFBy OQc*�
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J�GHLQLQG��NOQcEhW�NOQLQL¥��A©TEOQFBC�DEFBFBA�T(`bgEA©TEA�j�A�cETEA�cEC�AWG�J&A�jEFBOQLQGHc�GHc(TEO 5 A�?BA�ci`fC�GHy��EDEF{`bOQGHcdj_^�?b^�y®�
A�`bA�?BF ^�cET�^�FBgEGH?{`©G��HA�?{�*OQA�� G�J�`bgEA�yzG*TEA�L&?BA�FBDEL<`bFPGHc�^�OQ?BC�?b^aJ}`PA�cEhHOQcEAVOQci`bA�?Bc_^�L&GSR1OQT_^a`bOQGHc
�NOQLQL ��AWhHO<�HA�c¢:

��������� �
	��	�����	�����	������������������! �"$#&%'�����!(*)+(��,	�#&	�)+"

�fgEA TEA�hH?BA�A `bG��NgEOQCxg�FBDEL<J�DE?[OQF[GSR1OQTEOQFBA�Td�NO<`bgEOQcd`bgEA©A�cEhHOQcEA TEA�j�A�cETEFNFBOQhHcEO<¨_CS^�ci`bL<|zGHc(`bgEA
A�cEhHOQcEA�^�cET3O<`bFWF{`x^a`bAzG�JfGHj�A�?b^a`bOQGHc¢: �fC�C�GH?BTEOQcEh�`bG�yzG*TEA�LeCS^�LQC�DEL«^a`bOQGHcEF���C�GHy��EDEF{`bGH?VA R1O<`
`bA�yzj�A�?b^a`bDE?BAeOQF&GHcEA�j_^�?b^�yzA�`bA�?�`bg_^a`�OQyzj_^�C�`bF�y�^�?2*�A�TEL<| GHcVA R1O<`6FBj�A�C�O«^a`bOQGHc���FBGN`bg_^a`6gEOQhHgEA�?
`bA�yzj�A�?b^a`bDE?BA�F@?BA�FBDEL<`�OQc®gEOQhHgEA�?@FBDEL<J�DE?@C�GHci�HA�?BFBOQGHczA��zC�OQA�cEC�OQA�F�:��fgEAN?BAS^�FBGHc�J�GH?�`bgEAfTEA�C�LQOQcEA
OQc(FBDEL<J�DE?[GSR1OQT_^a`bOQGHcd`bgE?BGHDEhHgd`bgEAWj�GHF{`fC�GHy��EDEF{`bGH? �_G�� j_^a`bgd�NO<`bg�TEA�C�?BAS^�FBOQcEh�C�GHy��EDEF{`bGH?
`bA�yzj�A�?b^a`bDE?BA�F�y�^S|z��APLQG���A�?f]¡^�cET�]�� C�GHci`bA�ci`I^a`�`bgEAPC�GHy��EDEF{`bGH?�A R1O<`f^�cET /aGH?�OQcEC�?BAS^�FBA
C�GHyzj�A�`bO<`bOQGHc��NO<`bg � ���IJ�GH?f]k^�cET�]��V:1�fgEA �����f^�cET $&� ���)(fyzO R1OQcEhV?b^a`bOQGHF[^a`�`bgEA©A R1O<`
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�6OQhHDE?BA�\1:Y9*:©�%ci`bA�?BA�F{`bOQcEhHL<|6��$&� ���)(W^a`P`bgEA�A R1O<`©jEL«^�cEA�A R1gEOQ�EO<`bFPyzGHcEG�`bGHcEOQCVOQcEC�?BAS^�FBAV�NO<`bg
TEA�C�?BAS^�FBOQcEh0C�GHy��EDEF{`bGH?WA R1O<`W`bA�yzj�A�?b^a`bDE?BA®�NgEOQLQA �����VFBgEG���A�F�^�TEA�j�A�cETEA�cEC�|3j�AS^�*7OQcEh�^a`
C�GHy��EDEF{`bGH?IA R1O<`I`bA�yzj�A�?b^a`bDE?BA�;���	H�87®:_�fgEA��N��^�LQDEA�FI?b^�cEhHAV��A�`%��A�A�c �1: �z^�cET �1: \ d:f�fgEA
��?BA�yzyzA�L@^�cETvK*Cxg7DEy�^�cEc yzG*TEA�L�jE?BA�TEOQC�`bF `bgEAzFb^�yzA®TEA�j�A�cETEA�cEC�A�G�J[�WGHc `bA�yzj�A�?b^a`bDE?BA�F
��A�gEOQcET `bgEA�C�GHy��EDEF{`bGH?V^�L<`bgEGHDEhHgr`bgEAzyzG*TEA�L�FBDEjEj�GH?{`bFVLQG���A�?V� ��^�LQDEA�F�:dK*OQy�DEL«^a`bOQGHcEFPJ�GH?
`bgEA �@�f� � Kz^�cET�`bgEA � 	�\�	 A�cEhHOQcEA�F@|*OQA�LQT��
	 \1: la�t\1:$	� ^�cETd�*: ���{�*: X  ?BA�FBj�A�C�`bO<�HA�L<|®J�GH?@`bgEA
J�GH?�`bgEA Fb^�yzAW�@KE� �1`bgEA CS^�LQC�DEL«^a`bA�T(C�GHci�HA�?BFBOQGHc�A��zC�OQA�cEC�OQA�FN^�?BA gEOQhHgEA�?�J�GH?[`bgEA � 	�\�	V`bg_^�c
J�GH?[`bgEA �@�f� � K(��A�CS^�DEFBAVG�J�`bgEAWgEOQhHgEA�?fC�GHy��EDEF{`bGH?f`bA�yzj�A�?b^a`bDE?BAW^�cET�jE?BA�FBFBDE?BA�:
�fgEA�yzG*TEA�L�CS^�LQC�DEL«^a`bOQGHcEFPG�J[K1^S�HA�LQA�� A�`V^�L�TEA�yzGHcEF{`b?b^a`bA�^(TEO 5 A�?BA�ci`WTEA�j�A�cETEA�cEC�AzG�J[�

GHc OQcEO<`bO«^�L�C�GHy��EDEF{`bGH? `bA�yzj�A�?b^a`bDE?BA	� K1^S�1�i9. p:��PFWFBA�A�c3OQc �6OQhHDE?BA®\1: \(gEOQhHgEA�? OQcEO<`bO«^�L&`bA�y®�
j�A�?b^a`bDE?BA�F # � ?BA�FBDEL<`POQc�LQG���A�?NFBDEL<J�DE?IC�GHci�HA�?BFBOQGHc0A��zC�OQA�cEC�OQA�F�:I]©c�`bgEAVG�`bgEA�?Ng_^�cET���gEOQhHgEA�?
OQcEO<`bO«^�L*C�GHy��EDEF{`bGH?ejE?BA�FBFBDE?BA�F�?BA�FBDEL<`�OQc�gEOQhHgEA�?e�e��^�LQDEA�F�:��fgEANFb^�yzANyzG*TEA�LEOQci�HA�F{`bOQhi^a`bA�Fe`bgEA
TEA�j�A�cETEA�cEC�|(G�J�^�OQ?t� `bGa� J�DEA�L¥?b^a`bOQG �)�©��¬  eGHc�`bgEA©TEA�hH?BA�A G�J&FBDEL<J�DE?�GSR1OQT_^a`bOQGHc�OQc(^�c(^�OQ?BC�?b^aJ}`
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 � �=���1Rr#F@��6(%�0# ��� (?�D�b�C+-. ��� � ���0@�� � ��� ( 2O+)�C+-���/*j��.'+?#4!;$^#B*<@C+M�y�6*��6�g.S�"#B2P>�&0!'.�#B*N�b�C+-.
.��62O5��6*j��.'&�*��"!����	��7eQN��.j�p.j��u �6�d$�*�#B2 � 
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A�cEhHOQcEA�: � `©FBA�A�yzF©`bg_^a`©gEOQhHgEA�? �©��¬k?BA�FBDEL<` OQc�gEOQhHgEA�?©����FBA�A®�6OQhHDE?BA�\1: \� : �_GH?I`bgEA�L«^a`B`bA�?
yzG*TEA�Le`bgEAd����^�LQDEA�F�^�?BA�?b^�cEhHOQcEh�J�?BGHy 	I�1: \ ~`bG 9*:Y�  �i|v^�FBFBDEyzOQcEh0`%|*jEOQCS^�L�?BA�FBOQTEA�cEC�A
`bOQyzA�G�J�`bgEAzhi^�F OQcr`bgEA�C�GHy��EDEF{`bGH?WCxg_^�y���A�?�;���yzFBA�Cz^�cET �@KE� 	 �1: \ d: �IA�`bA�?BGHhHA�cEA�GHDEF
?BAS^�C�`bOQGHcEFPGHc0C�GHy��EDEF{`bOQGHc0FBG*G�`©j_^�?{`bOQC�LQA�FI^�cET�j�GHF{`{�%C�GHy��EDEF{`bGH?POQci`bA�?Bc_^�L�`bDE?B�EOQcEA�FBDE?{J+^�C�A�F
��A�?BA�J�GHDEcET `bG g_^S�HA0cEA�hHLQOQhHOQ�ELQA�A 5 A�C�`�GHc-A R1g_^�DEF{`dFBDEL<J�DE?�LQA��HA�LQF�� � ?BGi�i9. I^�cET-��A�?BA�cEG�`
`x^�*�A�c0OQci`bG�^�C�C�GHDEci`IJ�GH?fcEGHcEAWG�J�`bgEAV^���G��HAWyzA�ci`bOQGHcEA�T(��GH?2*¥:

��������� �
	��	�����	�����	������������  �	���� �'�  )�� ����#&	���#

�fgEA�GH?BA�`bOQCS^�LQL<|(OQci�HA�F{`bOQhi^a`bA�T�g_^�F©^�LQFBGz��A�A�c�`bgEA�TEA�j�A�cETEA�cEC�|�G�Je�IGHcr�@KE�P: �@cEhHOQcEAVCxgEA�y®�
OQF{`b?{|�yzG*TEA�LQFIOQyzjEL<|dTEA�C�?BAS^�FBA�G�Je�I�NO<`bg��@KE� ��A�CS^�DEFBA�G�J�`bgEAV¨_cEO<`bA�^�yzGHDEci`PG�J@GSR1OQTEOQ°�OQcEh
?b^�TEOQCS^�LQF�^S��^�OQL«^��ELQAz^a`�C�GHy��EDEF{`bGH?�A R1O<`S:0�fgEA(yzG*TEA�LeG�J � ?BG��Nc A�`�^�L)� � ?BGiXH���  �|*OQA�LQTEA�T �
��^�LQDEA�FeJ�?BGHy ;  J�GH?��@KE� 	W9 jEjEy DEjz`bG®�  J�GH?[�@KE� 	W�ali�H��jEjEy OQcz`bgEA©^�OQ?BC�?b^aJ}`�A�cEhHOQcEA�:
]P`bgEA�?fyzG*TEA�LQF�OQyzjEL<|z^���AS^�*�A�?NTEA�j�A�cETEA�cEC�AVG�J6�[GHc��@KE�P:1�fgEAV�[��^�LQDEA�F[G�J���?BA�yzyzA�L¢^�cET
K*Cxg7DEy�^�cEc � ��?BASXHX! &LQOQAPOQc(`bgEA ?b^�cEhHA G�J�\1: �  `bGz\1:Y�� ��FBA�AV�6OQhHDE?BA \1: l
 : �¡yzOQcEGH?[?BA�TEDEC �
`bOQGHc G�J�A�jEFBOQLQGHc��NO<`bg3�@KE�¡OQFV^�LQFBG(jE?BA�TEOQC�`bA�T �i|r`bgEA�yzG*TEA�L�G�JfK7`x^�?BO *0A�`�^�L�� J�GH? �NgEOQCxg3�
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 � � � �,X�#B2P>�&0!'.�#B*��"#B�g� �6*�!'+?#B�p� � �6+?�6�0�6f �Y�B!Y�:$�&��0�6.'+?#B�D#�$�.'�0�e+-��+-.'+=��(C�"#B2P>�&0!'.�#B*Y5�*��"!�!'&�*��
���0@A.��62O5��6*j��.'&�*��P���0@#�$Y.'�0�12O+)�C.'&�*��1$^#B* $`�����ScAI�!�#B(-+?@�6&�*'� �ML:���0@_mI�@�#B.'.��"@d�6&�*'� �ML1� TC�"��}4]��|7

OQcv^�c ¬ � 9*;H;�A�cEhHOQcEAz�[^�F�C�GHyzjED1`bA�T3`bG���AdX  ^�cET �1: l ~J�GH?��@KE� G�JI�1: ��l�^�cET �1: \ 
?BA�FBj�A�C�`bO<�HA�L<| � K7`x^H�i9. p: � `bA�c1J�GHLQT OQcEC�?BAS^�FBA�G�J ������^a`W`bgEAzC�GHy��EDEF{`bGH?WA R1O<`VOQc `bgEAzyzG*TEA�L
G�J�#�D"*a^�Cxg"*�GdA�` ^�L&?BA�FBDEL<`bA�T0OQc�^zFBLQOQhHgi`ITEA�C�?BAS^�FBA�OQc�j�A�?BC�A�ci` ������GSR1OQT_^a`bOQGHc�`bG �����©^�cET
$&�'���)(PG�J��1: �  ^z^�cET��1:<;  ?BA�FBj�A�C�`bO<�HA�L<| � #�D"**X"�� p:
±�GHF{`��HGHL«^a`bOQLQA�^�A�?BGHFBGHL�yzAS^�FBDE?BA�yzA�ci`bF�OQc3`bgEAdA R1g_^�DEF{`�G�JI^�OQ?BC�?b^aJ}`�jELQDEyzA�F�FBDEhHhHA�F{`�^

F{`b?BGHcEhPOQcEC�?BAS^�FBA�G�J_�&�NO<`bg�TEA�C�?BAS^�FBOQcEh©�@KE� �ED1`�`bgEOQF&y�^S| ��A�yzOQFBLQAS^�TEOQcEhE:��fgEA�FBDEL<J�DE?BOQC�^�C�OQT
C�GHcEC�A�ci`b?b^a`bOQGHc OQc1J�A�?B?BA�TrJ�GH?By `bgEA�FBA�F{`bDETEOQA�FWOQF©OQcETEOQ?BA�C�`bL<|0A�F{`bOQy�^a`bA�T�J�?BGHy `bgEA�yzAS^�FBDE?BA�T
^�A�?BGHFBGHL1j_^�?{`bOQC�LQA�FBOQ°�A[FBj�A�C�`b?b^��*^�FBFBDEyzOQcEhP`bg_^a`@O<`�OQF6`bgEA[GHcEL<|�C�GHcETEA�cEFb^��ELQAfhi^�F�C�GHci`b?BOQ�ED1`bOQcEh
`bG��HGHL«^a`bOQLQAIj_^�?{`bOQC�LQANJ�GH?By�^a`bOQGHczOQc�`bgEAP|HGHDEcEh�A R1g_^�DEF{`NjELQDEyzA�:�� J&O<`[OQF�FBG"�1`bgEA�c(C�GHci�HA�?BFBOQGHc
A��zC�OQA�cEC�OQA�F ^�FPgEOQhHg0^�F©�H�  FBgEGHDELQT���A�^�FBFBDEyzA�T�OQc0GH?BTEA�?I`bGd^�C�C�GHDEci`©J�GH?N`bgEA�c7DEyzA�?BGHDEF
�HGHL«^a`bOQLQA�j_^�?{`bOQC�LQA�F � �¥^�g_Xi�1 p: �Pc®A 5 GH?{`�j�A�?{J�GH?ByzA�T��i|&7IGHcEGHj"*a^©A�`e^�L7`bG©TEA�TEDEC�Af`bgEA[FBDEL<J�DE?BOQC
^�C�OQT C�GHci`bA�ci`0OQc �HGHL«^a`bOQLQA0j_^�?{`bOQC�LQA�F(OQcETEOQCS^a`bA�T�`bg_^a`�A��HA�c�;��H�  C�GHci�HA�?BFBOQGHc���GHDELQT�cEG�`
FBD1�zC�A�`bG A R1jEL«^�OQc yzAS^�FBDE?BA�T �HGHLQDEyzAdG�JI�HGHL«^a`bOQLQA�y�^a`bA�?BO«^�L�OQc A R1g_^�DEF{`�^�A�?BGHFBGHLfOQc FBGHyzA
CS^�FBA�F � 7IGHc_X�	. ���G��HA�?BFb^�yzjELQOQcEh G�J©OQC�A�j_^�?{`bOQC�LQA�F�C�GHci`x^�OQcEOQcEhr�HGHL«^a`bOQLQA(j_^�?{`bOQC�LQA�F�C�GHDELQT-cEG�`
��A�A R1C�LQDETEA�T* :�]©c�`bgEA�G�`bgEA�?©g_^�cET���^�yzGH?BA�?BA�C�A�ci` `bgEA�GH?BA�`bOQCS^�L6yzG*TEA�L�OQci`bA�?BjE?BA�`x^a`bOQGHc0G�J
�HGHL«^a`bOQLQA�^�A�?BGHFBGHL1yzAS^�FBDE?BA�yzA�ci`eFBDEhHhHA�F{`bF�`bg_^a`�`bgEAfA R1j�A�?BOQyzA�ci`x^�L1T_^a`x^P��GHDELQT®��A[C�GHcEFBOQF{`bA�ci`
�NO<`bg�A�jEFBOQLQGHc�?b^�cEhHOQcEh���A�`%��A�A�c��1:Y��^�cET�� �� 7W^�AS�H�! p:eK*OQcEC�APyzAS^�FBDE?BA�yzA�ci`bF[G�J�]���OQcz`bgEA
^�OQ?BC�?b^aJ}`zA R1g_^�DEF{`(jELQDEyzA�FzA R1C�LQDETEA0y�^�BGH?zFBDEL<J�DE?zGSR1OQT_^a`bOQGHc-OQc-`bgEA�^�hHOQcEh jELQDEyzA��3	P9�
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 � � � ���Y�6*��"�6�g.p�"#B�g� �6*�!'+?#B�`#�$:$�&0�6(9!'&�()$�&�*E.�# T�I�{Sz'L1l�+-.'� �9T�Xo� LETg.'*�#B���m5�*��"@C+?�6.��"@ @����
5��6�0@��6�0�6fd#�$��;#B� �9T�X � ��*�# x4a�>��%>�L�� �H��u �6*<@��65��6�0@��6�0�6fd#�$��;#B� �9T�X � 8%*��Hx4x��

� �P^�c_X�	. �^�cET3OQc*� �_OQhHgi`WFBDEL<J�DE?BOQCz^�C�OQT yzAS^�FBDE?BA�yzA�ci`bFVFBDEhHhHA�F{`bA�T �W��^�LQDEA�FVOQc `bgEAz?b^�cEhHA�G�J
J�A��Uj�A�?BC�A�ci`�� ��DE?bX"�! �� � ��DE?b�i9! ���`bgEA�FBA(A R*`b?BA�yzA�L<|3gEOQhHgvJ�DEA�L�FBDEL<J�DE?�C�GHci�HA�?BFBOQGHcEF�^a`®LQG���A�?
�@KE�	FBgEGHDELQT(��A ?b^a`bgEA�?[C�GHcEFBOQTEA�?BA�T�^�F[G��HA�?BA�F{`bOQy�^a`bOQGHcEF�: �PL<`bA�?Bc_^a`bO<�HA©yzA�Cxg_^�cEOQFByzF�G�J�cEA��
�HGHL«^a`bOQLQA@j_^�?{`bOQC�LQA�J�GH?By�^a`bOQGHc FBDEhHhHA�F{`bA�T�`bg_^a`6FBj�A�C�OQA�F6G�`bgEA�?�`bg_^�c $&�'���)(�y�^S| C�GHci`b?BOQ�ED1`bAe`bG
GH?�C�GHci`b?BGHL¥OQcEO<`bO«^�L1j_^�?{`bOQC�LQANhH?BG��f`bgz�NO<`bg�LQG����@KE�)�*yzGHF{`�jE?BGH�_^��EL<|�A R1g_^�DEF{`[gi|*TE?BG*CS^�?B��GHcEF
� 7W^�ASX"�! �� � ��D_XHX! �� � � ?BG*C0**�H�! p:
�fgEAzF{`bDET1| G�JN±�O«^�*�A � #¢|HAzA�`�^�Lp:�FBDEhHhHA�F{`bOQcEh0^�c OQcEC�?BAS^�FBAzG�J[A�jEFBOQLQGHcr�NO<`bg OQcEC�?BAS^�FBOQcEh

�@KE� y�^S|���A�FBDE�7BA�C�`©`bG�OQc_^�C�C�DE?b^�C�OQA�FIGH?IA�?B?BGH?BFPOQc0yzAS^�FBDE?BA�yzA�ci`bF � ±�O«^HX"�. p:N�fgEA�?BA�FBDEL<`bF
?BA�j�GH?{`bA�T(^�?BAP�_^�FBA�TdGHcdyzAS^�FBDE?BA�yzA�ci`bF[G�J¢�HGHL«^a`bOQLQAN^�A�?BGHFBGHL�OQcz`bgEAI�[^�*�A G�J&^ � 	�\�	V^�OQ?BLQOQcEA�?
OQc �_OQhHgi`��EDE?BcEOQcEh©J�DEA�LQF6�NO<`bg�`%��GWTEO 5 A�?BA�ci`@FBDEL<J�DE?6C�GHci`bA�ci`bF��7c_^�yzA�L<|�	H9©^�cET���	���jEjEy�:��fgEA
TE?b^�y�^a`bOQCWOQcEC�?BAS^�FBA�G�J�`bgEAW�HGHL«^a`bOQLQAWC�GHyzj�GHcEA�ci`PG�J�`bgEA�^�A�?BGHFBGHL&A�yzOQFBFBOQGHcEFN�NO<`bg0OQcEC�?BAS^�FBOQcEh
�@KE� �[^�FfOQci`bA�?BjE?BA�`bA�T�^�Ff^�?BA�FBDEL<`fG�J6^�c(A�cEg_^�cEC�A�T�FBDEL<J�DE?[C�GHci�HA�?BFBOQGHc�A��zC�OQA�cEC�|6�_FBOQcEC�A©`bgEA
C�GHyzj�GHFBO<`bOQGHc®G�J¢`bgEAN�HGHL«^a`bOQLQAfC�GHyzj�GHcEA�ci`�G�J `bgEA©^�A�?BGHFBGHL_�[^�F[^a`B`b?BOQ�ED1`bA�T�`bGV`bgEAIC�GHcETEA�cEFBA�T
FBDEL<J�DE?�:��fgEA�FBDEL<J�DE?WJ�?b^�C�`bOQGHc �NgEOQCxgvg_^�F���A�A�cvC�GHcETEA�cEFBA�Tv�[^�F�TEA�`bA�?ByzOQcEA�T3�i| `bgEA�yzAS^��
FBDE?BA�yzA�ci`bFNG�J������N^�cET � ���NOQcd`bgEA©�[^�*�AV^�cET(`bgEA *7cEG��Nc0�@KE�P:_=@?BGH�ELQA�yzF[OQc(yzAS^�FBDE?BOQcEh
`bgEA `bG�`x^�L��@KE� ��FBA�AWTEOQFBC�DEFBFBOQGHc�OQc � �IDEc_�H�! � �y�^S|(g_^S�HA�^!5 A�C�`bA�T�`bgEAW?BA�FBDEL<`bF�:
�%c �6OQhHDE?BAr\1:Y�vOQF(jE?BA�FBA�ci`bA�T ^ C�GHyzjEOQL«^a`bOQGHc G�J�jE?BA��*OQGHDEFBL<|	?BA�j�GH?{`bA�T��(J�GH?(TEO 5 A�?BA�ci`

�@KE�)�@OQcEC�LQDETEOQcEh yzGHF{`bL<|vOQcETEOQ?BA�C�`bL<|3OQc1J�A�?B?BA�T ��:	MPO 5 A�?BA�ci`zC�GHLQGH?BFz^�?BA�DEFBA�T-J�GH?�TEO 5 A�?BA�ci`
`bA�CxgEcEOQm7DEA�F�:f±�GHF{`PT_^a`x^���A�?BAW`x^�*�A�c�J�?BGHyU`bgEAW?BA��*OQA��¡�i|0K*Cxg7DEy�^�cEc�A�`©^�Lp: � K*Cxg7D_�i9! ��FBA�A
`x^��ELQA��dG�Je`bgEOQF©j_^�j�A�?� :��fgEA®?BA�T F{|*y���GHLQF ^�?BA®TEOQ?BA�C�` yzAS^�FBDE?BA�yzA�ci`bF �EDEOQLQTEOQcEh�GHc3K����©�! 



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

4

5

6
7
8

1

2

3

4

5

6
7
8

10

2

3

4

5

6
7
8

100
ep

si
lo

n 
%

10 100 1000
FSC,  µg/g

 CPC/model
 DMA
 CIMS
 SO2 CIMS
 Impactor

�������	��
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T_^a`x^�y�^�TEA��i|v`bgEA�±0=@� 7P� �IA�OQTEA�LQ��A�?BhrhH?BGHDEj �e`bgEA(?BA�T FBm7D_^�?BA(?BA�J�A�?BF�`bGryzAS^�FBDE?BA�yzA�ci`bF
OQc `bgEAz�[^�*�AdG�JN^�c ^�OQ?BC�?b^aJ}`VOQc �_OQhHgi` � ��DE?b�i9! ���`bgEA�?BA�TvC�OQ?BC�LQAz?BA�J�A�?BFV`bG0yzG*TEA�LQA�T3?BA�FBDEL<`bF
C�GHy��EOQcEA�Td�NO<`bg�A R1j�A�?BOQyzA�ci`bF[`x^�*7OQcEh®jEL«^�C�A©OQcd`bgEA A R1g_^�DEF{`PG�J6^�c�^�OQ?BC�?b^aJ}`fA�cEhHOQcEA&� K*GH?b�H\! ��
`bgEA�?BA�T�`b?BO«^�cEhHLQA�FN?BA�J�A�?I`bG�yzAS^�FBDE?BA�yzA�ci`bFPj�A�?{J�GH?ByzA�T�OQc�`bgEA�OQci`bA�?Bc_^�L �_G��¡G�Je^�c�^�OQ?BC�?b^aJ}`
A�cEhHOQcEA�� 7W^a`x�H\. p: �@jEFBOQLQGHc���^�LQDEA�FWTEA�?BO<�HA�T J�?BGHy M ± � ���[=�� ^�cET OQyzj_^�C�`bGH?©OQcEF{`b?BDEyzA�ci`bF
��A�?BAWCS^�LQC�DEL«^a`bA�TdJ�?BGHyUj_^�?{`bOQC�DEL«^a`bAP�HGHLQDEyzA©jE?BA�FBDEyzOQcEh®`bg_^a`f`bgEA j_^�?{`bOQC�LQA�Ff^�?BA A R1C�LQDEFBO<�HA�L<|
C�GHyzj�GHFBA�T�G�J�FBDEL<J�DE?BOQCI^�C�OQT�^�cETz�[^a`bA�?�: �PL<`bgEGHDEhHg�^W¨_?BF{`[LQG*G6*�^a`�`bgEAN¨_hHDE?BAPFBDEhHhHA�F{`bF�`bg_^a`
`bgEAI?BA�FBDEL<`bF�FBCS^a`B`bA�?�G��HA�?[^ �NOQTEAI?b^�cEhHA��*GHcEAIy�^S|®cEG�`bOQC�AN`bg_^a`e`bgEAITEOQ?BA�C�`�yzAS^�FBDE?BA�yzA�ci`bF�G�J
K����©�! eFBj�A�C�OQA�F�C�GHcETEDEC�`bA�T(OQc�`bgEAPA R1g_^�DEF{`fG�J&^�cd^�OQ?BC�?b^aJ}`�A�cEhHOQcEA���F{|*y���GHLQFe�NO<`bg�?BA�TdC�GHLQGH?� 
^�?BAWOQcdJ+^S�HGH?NG�J6LQG���A�?NC�GHci�HA�?BFBOQGHc0A��zC�OQA�cEC�OQA�FNOQc(`bgEAW?b^�cEhHA G�J6FBGHyzAWj�A�?BC�A�ci`S:
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�POQ?BC�?b^aJ}`�A�yzOQFBFBOQGHcEFey�^S|�CS^�DEFBAPCxg_^�cEhHA�F[OQc�`bgEAP�_^�C0*7hH?BGHDEcETdTEOQF{`b?BOQ�ED1`bOQGHcEFeG�J¢FBDEL<J�DE?BOQCP^�C�OQT
^�cET3FBG*G�`�^�A�?BGHFBGHLQFV^a`V?BA�hHOQGHc_^�L@^�cET3hHLQGH�_^�L�FBCS^�LQA�F�: �PL<`bgEGHDEhHgr`bgEA�|3^�?BA�FBy�^�LQL�C�GHyzj_^�?BA�T
�NO<`bgvG�`bgEA�?�hHLQGH�_^�L@A�yzOQFBFBOQGHcEFWJ�?BGHy ^�ci`bgE?BGHj�GHhHA�cEOQC�^�cET c_^a`bDE?b^�LeFBGHDE?BC�A�F��@`bgEA�|3G*C�C�DE?�OQc
`bgEA�DEjEj�A�?�`b?BGHj�GHFBjEgEA�?BA0^�cET-LQG���A�?zF{`b?b^a`bGHFBjEgEA�?BA����NgEA�?BA0�_^�C0*7hH?BGHDEcET-��^�LQDEA�Fz^�?BA�LQG���A�?
^�cET ?BA�yzG���^�L�jE?BG*C�A�FBFBA�F�^�?BA�y�DECxg LQA�FBFWA 5 A�C�`bO<�HA�`bg_^�c cEAS^�? `bgEA �e^�?{`bg�� FWFBDE?{J+^�C�A�:d±�GH?BA �
G��HA�?��_^�OQ?BC�?b^aJ}`f^�A�?BGHFBGHL j_^�?{`bOQC�LQA�F�`bA�cETd`bG���A©FBy�^�LQLQA�?e`bg_^�c(�_^�C0*7hH?BGHDEcET�j_^�?{`bOQC�LQA�F��*FBG®FBy�^�LQL
A�yzOQFBFBOQGHc y�^�FBFBA�F�y�^S| F{`bOQLQL[CS^�DEFBA0L«^�?BhHA�Cxg_^�cEhHA�F�OQc ^�A�?BGHFBGHLNc7DEy���A�?�^�cET FBDE?{J+^�C�A0^�?BAS^
TEA�cEFBO<`bOQA�F�:@�%c(^�TETEO<`bOQGHc��*^�A�?BGHFBGHL�j_^�?{`bOQC�LQA�FeJ�?BGHy�^�OQ?BC�?b^aJ}`�CS^�cdj_^�?{`bOQC�OQj_^a`bANOQcz`bgEAPJ�GH?By�^a`bOQGHc
G�J¢C�GHci`b?b^�OQLQF�^�cET�C�LQGHDETEFeOQc�`bgEAIDEjEj�A�?�`b?BGHj�GHFBjEgEA�?BA��*gEA�cEC�APj�G�`bA�ci`bO«^�LQL<|�^�L<`bA�?@`bgEAI?b^�TEO«^a`bO<�HA
�_^�L«^�cEC�A G�J�`bgEAV^a`byzGHFBjEgEA�?BA � =�A�c_XHX� p:

��� ����� � �*) �,( #&%'����(������*)+��� #	� ��� ��
 �	�(*)+%'���,(�	�)+��" � '"

�PFd^�LQ?BAS^�T1| TEOQFBC�DEFBFBA�T�OQc `bgEA0jE?BA��*OQGHDEF�Cxg_^�j1`bA�?BF��fJ�DEA�LNFBDEL<J�DE?zOQFzA�yzO<`B`bA�T J�?BGHy ^�OQ?BC�?b^aJ}`
A�cEhHOQcEA�Ffy�^�OQcEL<|�^�F)�����I^�cET(`bGz^�LQA�FBFBA�?NA R*`bA�cET�^�F �����I^�cET�$&�'���)(�:e�_DE?{`bgEA�?fGSR1OQT_^a`bOQGHc
G�J+������G*C�C�DE?BF�OQcz`bgEAIc_^�FBC�A�ci`fjELQDEyzAN�*O«^WGSR1OQT_^a`bOQGHc��NO<`bg(]�� ?b^�TEOQCS^�LQF��i�NgEOQCxgdgEG���A��HA�?[OQF
?BA�L«^a`bO<�HAPOQcEA��zC�OQA�ci`f�3	P9� TEDEAP`bG�?b^�jEOQTdTEA�jELQA�`bOQGHc�G�J6]�� � �P^�c_X�	1 p:@�fgEA©FBDEL<J�DE?�GSR1OQT_^a`bOQGHc
A��zC�OQA�cEC�|�OQc�`bgEAPjELQDEyzAIOQcEC�?BAS^�FBA�F[O<J¢`bgEA ^�yzGHDEci`�G�J&TEOQ?BA�C�`bL<|�A�yzO<`B`bA�T	������OQcEC�?BAS^�FBA�F��@`bgEA
J+^�F{`4�����egi|*TE?BGHL<|*FBOQF�?BAS^�C�`bOQGHc®jE?BG*TEDEC�A�F4$&�'���)(eTEOQ?BA�C�`bL<|6�H�i|*j_^�FBFBOQcEhW`bgEA[FBLQG���A�?4�����H�W]��
?BAS^�C�`bOQGHc-^�cET-A�LQOQyzOQc_^a`bOQcEh�`bgEA�TEA�j�A�cETEA�cEC�A0GHc	]��V: �[`�`bgEOQF�AS^�?BL<|vF{`x^�hHA�G�JI`bgEA�jELQDEyzA
^a`byzGHFBjEgEA�?BOQCfyzO R1OQcEh©jE?BG*C�A�FBFBA�F�CS^�DEFBOQcEhWhH?b^�TEOQA�ci`bF@OQc�?BA�L«^a`bO<�HA[g7DEyzOQTEO<`%|®^�cET®`bA�yzj�A�?b^a`bDE?BA
y�^S|	LQAS^�T	`bG A�cEg_^�cEC�A�yzA�ci`bF�G�JVj_^�?{`bOQC�LQA0J�GH?By�^a`bOQGHc ?b^a`bA�F�:�� `�OQF(hHA�cEA�?b^�LQL<| ?BA�C�GHhHcEOQ°�A�T
`bg_^a`)$&�'���)(IOQFI^�c�A��zC�OQA�ci`©^�A�?BGHFBGHL�jE?BA�C�DE?BFBGH?ITEDEAWy�^�OQcEL<|z`bG�O<`bFNA R*`b?BA�yzA�L<|(LQG���A�?f��^�j�GH?
jE?BA�FBFBDE?BA�:�K*DEL<J�DE?BOQC�^�C�OQT�y�^S|�jE?BGHyzG�`bA�c7DEC�LQAS^a`bOQGHc�G�J�cEA�� ^�A�?BGHFBGHL6j_^�?{`bOQC�LQA�FPOQc0`bgEA®^WBA�`
jELQDEyzAI�*O«^�TEO 5 A�?BA�ci`fj_^a`bgi�[^S|*F�: � OQc_^�?{|�gEGHyzGHhHA�cEA�GHDEF[c7DEC�LQAS^a`bOQGHc(OQci�HGHL<�HA�FfC�GHcETEA�cEFb^a`bOQGHc
G�J¥hi^�FBA�GHDEF�$&� ���)('/�$&�0��j_^�?{`bOQC�LQA�F6OQcV`bgEAf^��EFBA�cEC�AfG�J¥FBDE?{J+^�C�A�F�`bg_^a`�C�GHDELQT�^�FBFBOQF{`6`bgEA[jEg_^�FBA
`b?b^�cEFBO<`bOQGHc¢:0�fgEAdyzGHLQA�C�DEL«^�?BOQ°�A�T��6gi|*TE?b^a`bA�T $&�'���)(®C�LQDEF{`bA�?BF®^�?BA�J�GH?ByzA�T ^a`�jELQDEyzAd^�hHA�F
��A�LQG�� �1:<;�FN^�cET�g_^S�HAW^®yzAS^�c(TEO«^�yzA�`bA�?�T�	 ;�cEy�:@�fgEA�OQ?[C�GHcEC�A�ci`b?b^a`bOQGHc�OQF[C�GHci`b?BGHLQLQA�Td�i|
`bgEAV�@KE��^�cET(`bgEAWTEOQ?BA�C�`IA�yzOQFBFBOQGHcEF[G�J������ � 7W^�ASXHX. p:
�_GH?By�^a`bOQGHczG�J+$&�'���)( /�$&�0� j_^�?{`bOQC�LQA�F�OQF[^�C�C�A�L«^a`b?b^a`bA�Td�i|(��gEA�yzO �%�%GHcEF��p���! e�NgEOQCxg�^�?BA
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A�yzO<`B`bA�TrJ�?BGHy�BA�`VA�cEhHOQcEA�F � �_?BASX�l! �� � �P?Bc_X"�! �� � ��D_X�	. �� � ��D_X"�H^. �� � ��D_X"���� p:��fgEA�FBAzOQGHcEFV^�?BA
hHA�cEA�?b^a`bA�T��i|WCxgEA�yzOQOQGHcEOQ°S^a`bOQGHcPjE?BG*C�A�FBFBA�F��NO<`bgEOQc `bgEA�A�cEhHOQcEAeC�GHy��EDEF{`bGH?BF�^�cETVjE?BG��*OQTEA�C�A�c*�
`bA�?BFP^�?BGHDEcET��NgEOQCxg�yzGHLQA�C�DEL«^�?[C�LQDEF{`bA�?BFI?b^�jEOQTEL<|�C�Gi^�LQA�FBC�A��_`bg7DEFIjE?BGHyzG�`bOQcEh�`bgEAWJ�GH?By�^a`bOQGHc
G�JWA�LQA�C�`b?BOQCS^�LQL<| Cxg_^�?BhHA�T $&� ���)( /�$&�0� ^�A�?BGHFBGHLQF � ��D_X�	. p: K*OQcEC�A�c7DEC�LQAS^a`bOQGHc�^�cET�hH?BG��f`bg
jE?BA�J�A�?b^��EL<|-G*C�C�DE?BF(^�yzGHcEh `bgEA�Cxg_^�?BhHA�T�j_^�?{`bOQC�LQA�J�?b^�C�`bOQGHc TEDEA�`bGvLQG�� A�cEA�?Bh�| �_^�?B?BOQA�?BF��
Cxg_^�?BhHA�T�j_^�?{`bOQC�LQA�FN^�?BAWhHA�cEA�?b^�LQL<|�jE?BA�TEOQC�`bA�T�`bG�?b^�jEOQTEL<|�G*C�C�DEji|�L«^�?BhHA�?NM�� ;�cEy FBOQ°�A�F�:
� JeFBG*G�`#��^�LQFBG�A�yzO<`B`bA�T�J�?BGHy ^�OQ?BC�?b^aJ}`IA�cEhHOQcEA�F���TEG*A�FPj_^�?{`bOQC�OQj_^a`bAWOQc�`bgEA�hi^�Ft� `bGa�%j_^�?{`bOQC�LQA

C�GHci�HA�?BFBOQGHc�jE?BG*C�A�FBF��7`bgEANc7DEC�LQAS^a`bOQGHc�OQFe?BA�J�A�?B?BA�Tz`bGV^�FegEA�`bA�?BGHhHA�cEA�GHDEF�:�K*DEL<J�DE?�`b?BOQGSR1OQTEAN^�cET
FBDEL<J�DE?BOQCz^�C�OQT yzOQhHgi`WAS^�FBOQL<| ^�TEFBGH?B�3GHc3FBG*G�`S:(MPOQ?BA�C�`�A�yzOQFBFBOQGHcEFWG�JNK����©�! hi^�FBA�F�CS^�c3LQAS^�T
`bG�K����©�! y�^�FBF J�?b^�C�`bOQGHcEF OQc `bgEAz?b^�cEhHA�G�Jf�1:$	��x;Sl  �*O«^�^�TEFBGH?Bj1`bOQGHcrJ�?BGHy~`bgEAzhi^�FWjEg_^�FBA
TEA�j�A�cETEOQcEh GHc FBG*G�`�FBDE?{J+^�C�A�j_^�?b^�yzA�`bA�?BF	� 7W^�ASX"�! p: �%c `bgEA�jE?BA�FBA�cEC�A0G�J�$&�0� ��^�TEFBGH?B��A�T
yzGHLQA�C�DELQA�F[CS^�c�LQAS^�T(`bG�^®LQOQm7DEOQTdC�Gi^a`bOQcEh�^�?BGHDEcET(`bgEAWj_^�?{`bOQC�LQA�F�:��fgEA�?BA�J�GH?BAWgEA�`bA�?BGHhHA�cEA�GHDEF
c7DEC�LQAS^a`bOQGHc0CS^�crj�G�`bA�ci`bO«^�LQL<|�^�L<`bA�?N`bgEA�CxgEA�yzOQCS^�L�FBDE?{J+^�C�A�?BAS^�C�`bO<�*O<`%|�G�J@`bgEA�FBG*G�`©j_^�?{`bOQC�LQA�F�:
�fgEA�jE?BOQy�^�?{| FBG*G�`®yzG*TEAdOQF�`%|*jEOQCS^�LQL<|3Cxg_^�?b^�C�`bA�?BOQ°�A�T �i| c7DEy���A�?t�t^S�HA�?b^�hHA�T FBOQ°�A�F�OQcv`bgEA
?b^�cEhHA®;����t\H��cEy�:
��Gi^�hHDEL«^a`bOQGHc��iFBA�L<J«�%C�Gi^�hHDEL«^a`bOQGHc®^�cET�C�GHcETEA�cEFb^a`bOQGHcd^�?BAf`bgEAI�_^�FBOQCIyzA�Cxg_^�cEOQFByzFeC�GHci`b?BGHL �

LQOQcEh�^�A�?BGHFBGHL&A��HGHLQD1`bOQGHc0OQc�`bgEA�AS^�?BL<|�jELQDEyzA � ��D_X"�H^! p:I=6^�?{`bOQC�LQA�FNJ�?BGHy `bgEA�OQGHc�yzG*TEAVhH?BG��
��A�|HGHcETz`bgEAIFBy�^�LQLQA�F{`@TEA�`bA�C�`x^��ELQAIFBOQ°�A �+\�cEy �NO<`bgd� ��C�GHDEci`bA�?BF� eTEDEAf`bGVA�cEg_^�cEC�A�TdhH?BG��f`bg
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?b^a`bA�F��1�NgEA�?BA��i|�FBCS^S�HA�cEhHOQcEh�G�J&`bgEA cEA�D1`b?b^�L¢yzG*TEA©C�LQDEF{`bA�?BFfOQF�`bgEA *�A�|(hH?BG��f`bg�j_^a`bg�OQcd`bgEA
TEA�CS^S|*OQcEhz�[^�*�A�:I�fgEA�OQyzj_^�C�`NG�J�K�A�yzOQFBFBOQGHcEFNGHc�`bgEAVhH?BG��f`bg0G�J�`bgEA�FBA�j_^�?{`bOQC�LQA�FNOQFIFBgEG��Nc
OQc��6OQhHDE?BAf\1: ���H�NgEA�?BANA�yzOQFBFBOQGHc®OQcETEOQC�A�F�� �@�! �G�J¥�HGHL«^a`bOQLQA�j_^�?{`bOQC�LQA�F�OQc�`bgEANjELQDEyzA�F�G�J���^�?BOQGHDEF
^�OQ?BC�?b^aJ}`bF�^�?BAzjELQG�`B`bA�Tv^�hi^�OQcEF{`��@KE�P:6MPA�C�?BAS^�FBOQcEh�FBDEL<J�DE?VA�yzOQFBFBOQGHcEFVCS^�DEFBA(^�?BA�TEDEC�`bOQGHc `bG
�@�%F�:

��� ����� � �*) �,( #&%'��������������# )+(�% '" (���� ��% )&)+ �" � '�� ���"

�fgEA OQcEC�?BAS^�FBA G�J�?BA�L«^a`bO<�HArg7DEyzOQTEO<`%| `bg_^a`�G*C�C�DE?BF�OQc�`bgEA A�cEhHOQcEArjELQDEyzA ^�F�^ ?BA�FBDEL<`�G�J
yzO R1OQcEh��[^�?By ^�cET yzGHOQF{` A R1g_^�DEF{`�hi^�FBA�F �NO<`bg C�GHLQTEA�?W^�cET LQA�FBFWg7DEyzOQT ^�y��EOQA�ci`V^�OQ?©y�^S|
LQAS^�TW`bGNJ�GH?By�^a`bOQGHc G�JEC�GHci`b?b^�OQLQF�:�K*DEL<J�DE?&��AS^�?BOQcEhI^�A�?BGHFBGHLQF�J�GH?ByzA�TVOQcW`bgEA�^�OQ?BC�?b^aJ}`&jELQDEyzAeCS^�c
j�GHFBFBOQ�EL<|�C�GHci`b?BOQ�ED1`bA[`bG `bgEA�OQ?�J�GH?By�^a`bOQGHc¢: �IcETEA�?@J+^S�HGHDE?b^��ELQA[`bA�yzj�A�?b^a`bDE?BA�Fe^�cETzjE?BA�FBFBDE?BA�F��
�HGHL«^a`bOQLQA�^�cET FBG*G�`�j_^�?{`bOQC�LQA�F�y�^S| DEcETEA�?BhHG3J�?BA�A�°�OQcEh ��gEGHyzGHhHA�cEA�GHDEF�^�cET gEA�`bA�?BGHhHA�cEA�GHDEF
?BA�FBj�A�C�`bO<�HA�L<|  ��*O«^V�[^a`bA�?NDEj1`x^�*�AV^�cETdJ�GH?ByUC�GHci`b?b^�OQL OQC�A©j_^�?{`bOQC�LQA�F�:��%c�^®C�GHci`b?b^�OQL��*j_^�?{`bOQC�LQA�F
g_^S�HA�`bGvhH?BG�� `bGvFBOQ°�A�F �I�1:<; �¢y �i| $&�0� DEj1`x^�*�A�`bG3J�GH?By �[^a`bA�?dOQC�A�: �fgEA0`bgE?BA�FBgEGHLQT
^�C�`bO<��^a`bOQGHcWFBOQ°�A�^�cET�gEA�cEC�A��HJ�?BA�A�°�OQcEhIjE?BGH�_^��EOQLQO<`%|©TEA�j�A�cETEF�GHcV`bgEA�y�^�R1OQy�DEy FBDEj�A�?t�%C�G*GHLQOQcEh
?BAS^�CxgEA�T�OQc `bgEA0A R1j_^�cETEOQcEhvjELQDEyzA�: MPA�C�?BAS^�FBOQcEh ^�y��EOQA�ci`�`bA�yzj�A�?b^a`bDE?BA0^�cET	OQcEC�?BAS^�FBOQcEh
^�y��EOQA�ci`&g7DEyzOQTEO<`%|©��G�`bgVLQG���A�?�`bgEA@`bgE?BA�FBgEGHLQTVFBOQ°�A�^�cET�OQcEC�?BAS^�FBA@`bgEAegEGHyzGHhHA�cEA�GHDEF�J�?BA�A�°�OQcEh
?b^a`bA�F�:��fgEA�?BAPFBA�A�yzF@`bGV��AI^WC�GH?B?BA�L«^a`bOQGHc®��A�`%��A�A�c(^�OQ?BC�?b^aJ}`@J�DEA�L_C�GHcEFBDEyzj1`bOQGHc�^�cETzC�GHci`b?b^�OQL
J�?BA�m7DEA�cEC�| ��^�F�FBgEG��Nc OQc �6OQhHDE?BA�\1:$	*:0�fgEA(C�GH?B?BA�L«^a`bOQGHc OQyzjELQOQA�F `bg_^a`�C�GHci`b?b^�OQL�C�G��HA�?b^�hHA
OQFPLQOQyzO<`bA�T�y�^�OQcEL<|(�i|�`bgEA�c7DEy���A�?©G�Je^�OQ?BC�?b^aJ}` �_OQhHgi`bFPcEG�`©�i|r^a`byzGHFBjEgEA�?BOQCVC�GHcETEO<`bOQGHcEFP^a`
C�?BDEOQFBAV^�L<`bO<`bDETEA�F�:

�POQ?BC�?b^aJ}`PC�GHci`b?b^�OQL&y�^S|�j�A�?{`bDE?B��c_^a`bDE?b^�L&C�OQ?B?BDEFPGH?N`b?BOQhHhHA�?fJ�GH?By�^a`bOQGHc�G�JeC�OQ?B?BDEFIC�LQGHDETEF
�NgEOQCxg0^�?BAWy�DECxg�yzGH?BA A R*`bA�cEFBO<�HA�OQc�FBCS^�LQA©`bg_^�c�`bgEAWOQcEO<`bO«^�L�C�GHci`b?b^�OQLQF � =�A�c_XHX� p:��PhHA�T�C�GHc*�
`b?b^�OQLQF&G�J}`bA�c�CS^�cEcEG�`���A�TEOQF{`bOQcEhHDEOQFBgEA�TVJ�?BGHykC�OQ?B?BDEF��a�NgEOQCxg®j�GHFBA�F�^�c�GH�EFBA�?{��^a`bOQGHc_^�L7jE?BGH�ELQA�y
OQcvTEA�`bA�?ByzOQcEOQcEh�`bgEA�J�?BA�m7DEA�cEC�| ^�cET ^�?BAS^0G�JNC�G��HA�?b^�hHA(�i|vC�GHci`b?b^�OQLQF�:rK7`bOQLQL���GH�EFBA�?{��^a`bOQGHcEF
J�?BGHy FBj_^�C�A � ±�OQc_X"�. &^�cETdJ�?BGHyUOQcdFBO<`bD(yzAS^�FBDE?BA�yzA�ci`bF � K*CxgE?b�H�! �C�LQAS^�?BL<|zFBgEG�� `bg_^a`fj�A�?BFBOQFt�
`bA�ci`IC�GHci`b?b^�OQLQF�y�^S|dTEA��HA�LQGHj�OQci`bG®C�OQ?B?BDEFfC�LQGHDETEF�: �[`B`bA�yzj1`bFNg_^S�HAW��A�A�c�y�^�TEA©`bG®CS^�LQC�DEL«^a`bA
`bgEA©^S�HA�?b^�hHAPCxg_^�cEhHAPOQc�C�OQ?B?BDEF�C�LQGHDET�G*C�C�DE?B?BA�cEC�A ^�F�^WJ�DEcEC�`bOQGHc�G�J&^S�*O«^a`bOQGHc�J�DEA�L¥DEFBA ^a`�`bgEA
GH�EFBA�?{��^a`bOQGHczLQG*CS^a`bOQGHcEF�:6�fgEAI?BA�FBDEL<`bF�OQcETEOQCS^a`bAI^VF{`x^a`bOQF{`bOQCS^�LQL<|�FBOQhHcEO<¨_CS^�ci`�OQcEC�?BAS^�FBAIOQczC�OQ?B?BDEF
G*C�C�DE?B?BA�cEC�AVOQcd`bgEA �IGH?{`bg �[`bL«^�ci`bOQC)�_OQhHgi`NC�GH?B?BOQTEGH?[C�GHyzj_^�?BA�T(�NO<`bg(`bgEAW?BA�F{`IG�J&`bgEA �IGH?{`bg
9 � G,;"I�LAB�E O H L�D�Y"Z&DR;�?�=�L�D�H DRLAP<I�G I�@&D`]&L�G,N�B�N&E O E IV=^I�@�B�I B ?�G,;"I�LAB�E O��FE O O%N�D`G,N�P-DRL�J,D�Q P-G,STD��F@&DRL�D��FE I�@&E ;

I�@&DWP�?�DR;&DaN�DRE ;&C�J>E D��5D�Q
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�[`bL«^�ci`bOQC G*C�AS^�c¢:

�<'�� � � ��
�0 ��4 5�9;:<1>=?9�13, 
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�POQ?BC�?b^aJ}`IA�yzOQFBFBOQGHcEFI^�?BAVA R1j�A�C�`bA�T�`bGzyzG*TEO<J}|�`bgEA�AS^�?{`bg�� FI?b^�TEO«^a`bO<�HA J�GH?BC�OQcEh�^�FP^z?BA�FBDEL<`IG�J
FBA��HA�?b^�L�jE?BG*C�A�FBFBA�F���`bgEAzA�yzOQFBFBOQGHcEFWG�J[?b^�TEO«^a`bO<�HA�L<|r^�C�`bO<�HA�hi^�FBA�F��6LQO *�A � ����^�cET $&�'� ��`bgEA
A�yzOQFBFBOQGHcEF�G�JICxgEA�yzOQCS^�L�FBj�A�C�OQA�F®�NgEOQCxg-^!5 A�C�`bF�?b^�TEO«^a`bO<�HA�L<|3^�C�`bO<�HA(FBDE�EF{`x^�cEC�A�F���LQO *�A � ���
�NgEOQCxg yzG*TEO<¨_A�F�`bgEA	���®C�GHcEC�A�ci`b?b^a`bOQGHc ��`bgEA(A�yzOQFBFBOQGHcvG�JIFBDE�EF{`x^�cEC�A�F��NgEOQCxg `b?BOQhHhHA�?�`bgEA
hHA�cEA�?b^a`bOQGHc�G�J¢C�GHci`b?b^�OQLQF@^�cETd^a`�^WL«^a`bA�?@F{`x^�hHANj�A�?Bg_^�jEF�C�LQGHDETEF��7LQO *�AfFBG*G�`�^�cET�FBDEL<J�DE?BOQCN^�C�OQT¢:
�_?BGHy `bgEA�`bG�`x^�L6^�yzGHDEci`©G�J�^�OQ?BC�?b^aJ}`PA�yzOQFBFBOQGHcEFI�NgEOQCxgrOQFPFBy�^�LQL&?BA�L«^a`bO<�HA�L<|(`bGdy�^�ci|0G�`bgEA�?
A�yzOQFBFBOQGHcEF��iGHcEAIyzOQhHgi`�^�ci`bOQC�OQj_^a`bA[`bg_^a`e`bgEAICxg_^�cEhHAIOQc�?b^�TEO«^a`bO<�HA[J�GH?BC�OQcEh�^�cETzC�GHcEFBA�m7DEA�ci`bL<|
OQczC�LQOQy�^a`bA[�NOQLQL_��AIFBy�^�LQL_?BA�L«^a`bO<�HAN`bGVc_^a`bDE?b^�L_��^�?BO«^��EOQLQO<`%|VJ�GH?e`bgEAIjE?BA�FBA�ci`N^�OQ?t� `b?b^a�zC�: �IG��[�
A��HA�?��EyzGHF{`�^�OQ?BC�?b^aJ}`�A�yzOQFBFBOQGHcEF�^�?BAN`x^�*7OQcEh�jEL«^�C�AIC�LQGHFBAI`bGV`bgEAI`b?BGHj�GHj_^�DEFBAN�NgEA�?BA©?b^�TEO«^a`bO<�HA
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A 5 A�C�`bF�^�?BAdL«^�?BhHA�:��fgEA(C�LQOQy�^a`bAz?BA�FBj�GHcEFBA(TEA�j�A�cETEF®GHc FBA��HA�?b^�LfOQci`bA�?Bc_^�L�m7D_^�ci`bO<¨_A�T jE?BGa�
C�A�FBFBA�FI�NgEOQCxg0^�?BAWF{`bOQLQL j�G*GH?BL<|�m7D_^�ci`bO<¨_A�T � � ?b^HX"�. p:
K*DEL<J�DE?�^�OQ?BC�?b^aJ}`�A�yzOQFBFBOQGHcEF�C�GHci`b?BOQ�ED1`bA0�1:<;��  `bG `bgEA�`bG�`x^�LN^a`byzGHFBjEgEA�?BOQC��EDE?BTEA�c G�J

FBDEL<J+^a`bA�:��fgEA®?b^a`bOQG(��A�`%��A�A�c `bgEA�hHLQGH�_^�L�A�yzOQFBFBOQGHcEF©G�J�^�OQ?BC�?b^aJ}` FBDEL<J�DE? ^�cETr`bG�`x^�L6FBDEL<J�DE?©OQF
�1: �H�  � 7�BASXHX! p: � A�CS^�DEFBAIG�J�`bgEANLQGHcEh `bDE?Bc*�%G��HA�?@`bOQyzA�J�GH?�^�OQ?BC�?b^aJ}`@FBDEL<J�DE?�`bgEANC�GHci`b?BOQ�ED1`bOQGHc
`bGV`bgEA©^a`byzGHFBjEgEA�?BOQCNFBDEL<J�DE?�C�GHci`bA�ci`[OQF�L«^�?BhHA�?@`bg_^�c���GHDELQT���AIA R1j�A�C�`bA�TVBDETEhHOQcEh�GHcEL<|�J�?BGHy
`bgEA�A�yzOQFBFBOQGHcEF�:V��GHyzj_^�?BA�T�`bGdG�`bgEA�? FBDEL<J�DE?PFBGHDE?BC�A�F C�GHci`b?BOQ�ED1`bOQGHc�G�J�^�OQ?BC�?b^aJ}`PFBDEL<J+^a`bA�g_^�F
^�gEOQhHgvA��zC�OQA�cEC�|6�eFBOQyzOQL«^�?©`bG��HGHLQCS^�cEOQC�A�yzOQFBFBOQGHcEF�: �IA��HA�?{`bgEA�LQA�FBF���GHc ^0hHLQGH�_^�L�FBCS^�LQA�`bgEA
^�TETEO<`bOQGHc_^�Le^�yzGHDEci`�G�JNFBDEL<J+^a`bA�J�?BGHy ^�OQ?BC�?b^aJ}`VOQF�^��HA�?{|3FBy�^�LQLeC�GHci`b?BOQ�ED1`bOQGHc `bG�`bgEA�`bG�`x^�L
�EDE?BTEA�c0G�J6FBDEL<J+^a`bA�:
K*DEL<J+^a`bAz^�A�?BGHFBGHLQF ?BA�L«^a`bA�T `bG�^S�*O«^a`bOQGHc y�^S|rg_^S�HA�^�TEOQ?BA�C�`W?b^�TEO«^a`bO<�HA®A 5 A�C�`V�NgEOQCxg3g_^�F

��A�A�czA�F{`bOQy�^a`bA�T�`bGW��ANOQc�`bgEAN?b^�cEhHAfG�J¥�t�1:<;�9I`bGP�t�1: li� � � � � J�GH?�`bgEA��IGH?{`bg��[`bL«^�ci`bOQC �_OQhHgi`
C�GH?B?BOQTEGH?��_TEA�j�A�cETEOQcEhzGHc0FBAS^�FBGHc�^�cET0?BA�L«^a`bO<�HAWCxg_^�cEhHAVOQc��_^�C0*7hH?BGHDEcET�C�GHcETEO<`bOQGHcEF � �_GH?bXi�1 p:
��J�DE?{`bgEA�?eOQyzj_^�C�`eG�J¢^�OQ?BC�?b^aJ}`eFBDEL<J�DE?�^�cETzFBG*G�`eA�yzOQFBFBOQGHcEF@OQFeOQcETEOQ?BA�C�`#�&`bgEAI^�OQ?BC�?b^aJ}`{�%OQcETEDEC�A�T
^�A�?BGHFBGHLQFzjE?BG��*OQTEA�FBDE?{J+^�C�A�FzJ�GH?zgEA�`bA�?BGHhHA�cEA�GHDEF�CxgEA�yzOQCS^�LN?BAS^�C�`bOQGHcEF����NgEOQCxg	OQc `bDE?Bc y�^S|
yzG*TEO<J}|r`bgEA�A��HGHLQD1`bOQGHcvG�Jf`bgEA�CxgEA�yzOQCS^�L�C�GHyzj�GHFBO<`bOQGHc G�Jf`bgEAdhi^�FBA�GHDEF®^�OQ?BC�?b^aJ}`�A�yzOQFBFBOQGHcEF
^�cET�G�J `bgEAI�_^�C0*7hH?BGHDEcETd^a`byzGHFBjEgEA�?BA�: �IG���A��HA�?��EC�DE?B?BA�ci`bL<|�cEG�`�y�DECxg�OQF *7cEG��Nc(^���GHD1`e`bgEA
L«^�?BhHA©FBCS^�LQAWOQyzj_^�C�`fG�J�`bgEA�FBAVjE?BG*C�A�FBFBA�F�:
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�fgEAf=6^�DEL1�%GHc®��?b^�j��Hc_^�yzA�T®^aJ}`bA�? �3GHL<J�hi^�cEhP=6^�DEL*`bgEA �IGH��A�L1=@?BOQ°�A��NOQcEcEA�?6OQc�;�X"�HXIJ�GH?�`bgEA
TEA��HA�LQGHjEyzA�ci`�G�J1`bgEAe�%GHcW��?b^�jW`bA�CxgEcEOQm7DEA���OQF&^NTEA��*OQC�A@�NgEOQCxgWJ�DEcEC�`bOQGHcEF&��G�`bgV^�F�^�cVOQGHcWF{`bGH?BA
OQc��NgEOQCxg�hi^�FBA�GHDEFeOQGHcEF�CS^�cz��AfC�GHc1¨_cEA�T�J�GH?@^©j�A�?BOQG*T®G�J�`bOQyzA[^�cETz^�Fe^ y�^�FBF@FBj�A�C�`b?BGHyzA�`bA�?
G�J�C�GHcEFBOQTEA�?b^��ELQA y�^�FBFN?b^�cEhHAV^�cET���^�?BO«^��ELQA©y�^�FBFN?BA�FBGHLQD1`bOQGHc¢:���GHDEjELQA�T��NO<`bg�`bgEAWCxgEA�yzOQCS^�L
OQGHcEOQ°S^a`bOQGHc0`bA�CxgEcEOQm7DEA��NgEOQCxg DEFBA�FVFBA�LQA�C�`bA�T3?BAS^�C�`x^�ci`VOQGHcEF©`bG�OQGHcEOQ°�A�`bgEA�Fb^�yzjELQA�|*OQA�LQTEOQcEh
y�^�FBF�FBj�A�C�`b?b^W�NgEOQCxgd^�?BAI?BA�L«^a`bO<�HA�L<|®AS^�F{|zOQci`bA�?BjE?BA�`bA�T��1^�jEj�AS^�?BFe`bGV��AP^Vj�G���A�?{J�DEL�FBC�OQA�ci`bO<¨_C
`bG*GHL�J�GH?W^a`byzGHFBjEgEA�?BOQC�?BA�FBAS^�?BCxg¢:d�%c `bgEA�J�GHLQLQG��NOQcEhdO<`W�NOQLQL���A�hHO<�HA�cv^�TEA�FBC�?BOQj1`bOQGHc G�J�`bgEA
=6^�DEL_�%GHc���?b^�jd±0^�FBF�K*j�A�C�`b?BGHyzA�`bA�?@`bgEA�GH?{|�^�cET®`bgEAP��gEA�yzOQCS^�LE�%GHcEOQ°S^a`bOQGHc�`bA�CxgEcEOQm7DEAIDEFBA�T
J�GH?[^�C�C�GHyzjELQOQFBgEyzA�ci`�G�J�`bgEA©yzAS^�FBDE?BA�yzA�ci`bF[jE?BA�FBA�ci`bA�T�OQc�`bgEOQF���GH?2*¥:e�_GH?[^�yzGH?BAITEA�`x^�OQLQA�T
TEA�FBC�?BOQj1`bOQGHc�FBA�A � ±0^�?bX�	1 p:

�>'*) � �>. � 5�� � ,�
 �

�fgEA�m7D_^�TE?BDEj�GHLQA®OQGHcr`b?b^�j C�GHcEFBOQF{`bFWA�FBFBA�ci`bO«^�LQL<|�G�J�`bgE?BA�A�A�LQA�C�`b?BG*TEA�F �NgEOQCxg3^�?BA®FBgEG��Nc3OQc
�6OQh�lE:<;H:��&��G�G�J6`bgEAW`bgE?BA�AVA�LQA�C�`b?BG*TEA�FP^�?BA �*OQ?{`bD_^�LQL<|dOQTEA�ci`bOQCS^�L&^�cET�g_^S�HA�^�gi|*j�A�?B��GHLQGHOQT_^�L
hHA�GHyzA�`b?{|H:V�fgEA�| ^�?BA�CS^�LQLQA�TrA�cET*�%CS^�j A�LQA�C�`b?BG*TEA�F�:V�fgEA®`bgEOQ?BT�A�LQA�C�`b?BG*TEA®OQF ^�LQFBGdG�J�gi|*j�A�?t�
��GHLQGHOQT_^�L�hHA�GHyzA�`b?{|r^�cET OQF CS^�LQLQA�T�`bgEA�?BOQcEh(A�LQA�C�`b?BG*TEA�:®�fgEAz?BOQcEh(A�LQA�C�`b?BG*TEA®OQF j�GHFBO<`bOQGHcEA�T
F{|*yzyzA�`b?BOQCS^�LQL<|���A�`%��A�A�cv`%��G�A�cET*�%CS^�jvA�LQA�C�`b?BG*TEA�F�:��fgEA�?b^�TEOQDEFVG�J[`bgEAz?BOQcEh0A�LQA�C�`b?BG*TEAzOQc
`bgEAdC�A�ci`b?b^�L�gEGH?BOQ°�GHci`x^�L�jEL«^�cEA�OQF�� � ^�cETv`bgEAdFBA�j_^�?b^a`bOQGHcvG�Jf`bgEA�`%��GrA�cET*�%CS^�j A�LQA�C�`b?BG*TEA�F
yzAS^�FBDE?BA�Tv^�LQGHcEh�`bgEA�^�R1OQFVG�J�`bgEA�OQGHc `b?b^�j OQF�9�� � :(�fgEA�A�LQA�C�`b?BG*TEA�FVOQc `bgEA�GH?{| A R*`bA�cET3`bG

\i�
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OQc1¨_cEO<`%| �ED1`�J�GH?�jE?b^�C�`bOQCS^�LejEDE?Bj�GHFBA�F�^�?BA�`b?BDEcECS^a`bA�T¢:r�fgEAdhHA�GHyzA�`b?BOQA�F�G�Jf`bgEAdA�LQA�C�`b?BG*TEA�F
^�?BAVTEA�¨_cEA�T0FBGd^�FN`bGzjE?BG*TEDEC�A�^�c�OQTEAS^�L�m7D_^�TE?BDEj�GHLQAW¨_A�LQT��NgEOQCxg��¥OQc�`bDE?Bc��_�NOQLQL¢jE?BG*TEDEC�A�^
j_^�?b^���GHLQOQCPj�G�`bA�ci`bO«^�L ��A�LQL¢J�GH?[`bgEAWC�GHc1¨_cEA�yzA�ci`IG�J6OQGHcEF�:
�%c `bgEAd`b?b^�jEjEOQcEhrj�G�`bA�ci`bO«^�L���A�LQL[C�?BAS^a`bA�T �NO<`bgEOQcv`bgEA(A�LQA�C�`b?BG*TEA�^�FBFBA�y��EL<|vG�JN`bgEA(OQGHc

`b?b^�j ^�?BA(C�GHc1¨_cEA�T-`bgEA�OQGHc FBj�A�C�OQA�F�: �fgEOQF®��A�LQLfOQF®C�?BAS^a`bA�T-J�?BGHy `bgEA(¨_A�LQT �NgEOQCxg-A R1OQF{`bF
�NgEA�c�^z¬I^�TEOQGz�_?BA�m7DEA�cEC�| �+¬I�  [j�G�`bA�ci`bO«^�L¢OQFI^�jEjELQOQA�Td`bG�`bgEAV?BOQcEh�A�LQA�C�`b?BG*TEAV^�cET�`bgEA `%��G
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±�G*A�gELQA�?®A�`�^�Lp: �PLQL[G�JP`bgEA�?BA�FBDEL<`bF���`bgEGHDEhHg���^�?BA(�NO<`bgEOQc `bgEA�C�GHy��EOQcEA�T A�?B?BGH?�LQOQyzO<`bFVG�J
`bgEA�yzAS^�FBDE?BA�yzA�ci`bF�:¡�fgEArc�	 �3?BAS^�C�`bOQGHc	OQFd^�c	A R1G�`bgEA�?ByzOQC0?BAS^�C�`bOQGHc	�ED1`(DEcELQO *�A0y�^�ci|
A R1G�`bgEA�?ByzOQC�OQGHc�yzGHLQA�C�DELQA�?BAS^�C�`bOQGHcEFP�NgEOQCxg jE?BG*C�A�A�T ^a` C�GHLQLQOQFBOQGHc�?b^a`bA�� `bgEA®c�	 �d?BAS^�C�`bOQGHc
jE?BG*C�A�A�TEFe^a`@^PJ�?b^�C�`bOQGHc�G�J¥`bgEA[C�GHLQLQOQFBOQGHcW?b^a`bA ��li� � : �IG���A��HA�?��i`bgEOQF���A�g_^S�*OQGHDE?6OQF6C�GHyzyzGHc
�NO<` � � �� ?BAS^�C�`bOQGHcEFfOQci�HGHL<�*OQcEh,� � `b?b^�cEF{J�A�? � �P?Bc_Xi��^! p:
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�fgEA(^�jEj_^�?b^a`bDEF�DEFBA�T3J�GH?V`bgEA�yzAS^�FBDE?BA�yzA�ci`bF�G�J[`bgEA�`b?b^�C�A�hi^�FBA�F�C�GHcEFBOQF{`bF�G�JI^�F{`x^�OQcELQA�FBF
F{`bA�A�L �_G�� ?BAS^�C�`bGH?���OQcEcEA�?�TEO«^�yzA�`bA�?elHC�y  '�1^VgEOQhHg�J�?BA�m7DEA�cEC�|dTEOQFBCxg_^�?BhHAPOQGHczFBGHDE?BC�A ^�cETd^�c
�%GHc���?b^�j¢:6�fgEANOQGHcEF " �dDEFBA�T�^�F@jE?BGH��A�F�J�GH?6`b?b^�C�Afhi^�F@TEA�`bA�C�`bOQGHcz^�?BA[hHA�cEA�?b^a`bA�TzOQc�`bgEA �����4����&�a�H, ��OQc ^�c ^a`byzGHFBjEgEA�?BA®C�GHci`x^�OQcEOQcEh(GSR*|*hHA�c �%���  ©^�cET ^�cEG�`bgEA�?P`b?b^�C�A®hi^�F ��A�: hE: � ���
GH? � ���WJ�GH? jE?BG*TEDEC�`bOQGHcrG�J � � �� GH? � � �� OQGHcEF���?BA�FBj�A�C�`bO<�HA�L<|  :�K*DE�EFBA�m7DEA�ci`bL<|6��`bgEA�| ^�?BA
OQci`b?BG*TEDEC�A�T0OQci`bG�`bgEA �_G��k?BAS^�C�`bGH?N�NgEOQCxg0C�GHci`x^�OQcEA�T�`bgEAVFb^�yzjELQAWhi^�FN`bG���A�^�c_^�L<|*°�A�T�^�cET
?BAS^�C�`��NO<`bgz`bgEAI`b?b^�C�APhi^�F�:@�fgEAPA�TEDEC�`fOQGHcEF�g_^S�HAP`bOQyzA ��`bG�?BAS^�C�`��NO<`bg�`bgEAI`b?b^�C�APhi^�F�DEci`bOQL
`bgEA�|r?BAS^�Cxg `bgEA�OQcELQA�` G�J�`bgEA�y�^�FBF FBj�A�C�`b?BGHyzA�`bA�?�:��[`W`bg_^a`Wj�GHOQci`WGHcEL<|r^dJ�?b^�C�`bOQGHcrG�J�`bgEA
hi^�F �_G�� A�ci`bA�?BFN`bgEAWy�^�FBFfFBj�A�C�`b?BGHyzA�`bA�?f`bgE?BGHDEhHg0^®C�?BO<`bOQCS^�L GH?BO<¨_C�A ��TEO«^�yzA�`bA�?f�1:Y96yzy  :
�fgEANOQGHcEF@^�?BA[`b?b^�cEFByzO<`B`bA�T�`bG©`bgEAfOQGHc�`b?b^�j®`bgE?BGHDEhHg�`bgEA ����� �¥5&���+�i4 :6�fgEA�FBANOQGHc®GHj1`bOQC�F

C�GHcEFBOQF{`@G�J¥`%��GWG*C�`x^�j�GHLQA�F�^�cET�^�c®O<`bcEA�?BG*C�`x^�j�GHL7LQA�cEF�: �e^�Cxg�G*C�`x^�j�GHLQA�OQF@^�c®G*C�`x^�hHGHc_^�L1^�?B?b^S|
G�J C�|*LQOQcETE?BOQCS^�L1?BG*TEF�`bg_^a`�^�C�`bF�^�F�^�c�OQGHc®`b?b^�cEFByzOQFBFBOQGHc®TEA��*OQC�A�: �Pc�¬I���HGHL<`x^�hHA �p9*: l7�W± �I°��
li�H� �  �^�cET TEC(G�5 FBA�`®�HGHL<`x^�hHA �«�x;���`bG ��;�� �  W`bg_^a`z^�?BA�^�jEjELQOQA�T3`bGr`bgEA(?BG*TEF®hHO<�HAd?BOQFBA
`bGr^�cvA�LQA�C�`b?BOQC�¨_A�LQT3`bg_^a`�hHDEOQTEA�FV`bgEAdOQGHcEF�^�LQGHcEh�`bgEAd^�R1OQF�G�Jf`bgEA�G*C�`x^�j�GHLQA�:�MPDE?BOQcEh�OQGHc
`b?b^�cEFByzOQFBFBOQGHc��iOQFej�GHFBO<`bO<�HAfJ�GH?ecEA�hi^a`bO<�HAIOQGHcEF�:6�fgEAPG*C�`x^�j�GHLQAN¬I� OQF@`bDE?BcEA�T�G�5�TEDE?BOQcEhVy�^�FBF
^�c_^�L<|*FBOQF�:e�fgEAW`%��GzG*C�`x^�j�GHLQA�FN^�?BAWFBA�j_^�?b^a`bA�T0�i|(`bgEAWOQci`bA�?BG*C�`x^�j�GHLQA LQA�cEF��E�NgEOQCxg0^�FBFBOQF{`bFIOQc
`bgEA�J�G*C�DEFBOQcEh(G�J�OQGHcEF�:V� `V^�LQFBG(FBA�?{�HA�F�^�FW^d�_^��zA���A�`%��A�A�c `bgEA®¨_?BF{`WG*C�`x^�j�GHLQA�?BA�hHOQGHc ^�cET
`bgEAV^�c_^�L<|*°�A�?f?BA�hHOQGHc¢: � `bDEcEAWjE?BG*C�A�TEDE?BAWCS^�c�GHj1`bOQyzOQ°�A�F[GHj1`bOQyzOQ°�AI`bgEAWj�G�`bA�ci`bO«^�LQFf^�jEjELQOQA�T
`bG®`bgEAWLQA�cEFBA�FN`bG�y�^�R1OQyzOQ°�AI`bgEAWOQGHc(C�DE?B?BA�ci`I`bG®`bgEAWy�^�FBFI^�c_^�L<|*°�A�?�:
�fgEA 23/_4S40/_�&/_#}£��i,7� OQFWyzGHDEci`bA�T3GHc `bgEA�^�c_^�L<|*°�A�?VyzGHDEci`�GHjEj�GHFBO<`bA®`bG�`bgEA�FBA�C�GHcET

G*C�`x^�j�GHLQA��+�6OQhHDE?BAPlE: l
 : �PFN^�LQ?BAS^�T1|�yzA�ci`bOQGHcEA�TdOQcEC�LQDETEA�F[`bgE?BA�A F{`x^�OQcELQA�FBF[F{`bA�A�L¢A�LQA�C�`b?BG*TEA�F��
`bgEAVA�ci`b?b^�cEC�AVA�cETECS^�j0A�LQA�C�`b?BG*TEA��E`bgEAVA R1O<`IA�cETECS^�j0A�LQA�C�`b?BG*TEAV^�cET�`bgEAW?BOQcEh�A�LQA�C�`b?BG*TEA�:���Ga�
hHA�`bgEA�?©`bgEA�|�J�GH?By~^(CS^S�*O<`%|�OQc��NgEOQCxgr`bgEA®y�^�FBFW^�c_^�L<|*FBOQF©G*C�C�DE?BF�: �IJ}`bA�? ��A�OQcEh�^�c_^�L<|*°�A�T��
OQGHcEFN^�?BAWA%BA�C�`bA�T�`bgE?BGHDEhHg�`bgEAWA R1O<`NA�cETECS^�j0A�LQA�C�`b?BG*TEA©`bG��[^�?BTEFN`bgEAWOQGHc(TEA�`bA�C�`bOQGHc�F{|*F{`bA�y�:
�fgEA ����� �&,i��,*��������� F{|*F{`bA�y OQcEC�LQDETEA�Fz^-;�� * �~C�GHci�HA�?BFBOQGHc	T1|*cEG*TEA0^�cET	^ Cxg_^�cEcEA�L

A�LQA�C�`b?BGHczy�DEL<`bOQjELQOQA�? �+�6OQhHDE?BANlE:Y�" :6�fgEA �H������,7�a4S�����v��£&�&���&, OQF�^WC�GHcECS^S�HAPyzA�`x^�L_FBDE?{J+^�C�A
`bG��NgEOQCxg ^0j�G�`bA�ci`bO«^�LeG�JP��;�� * �UOQF�^�jEjELQOQA�T J�GH?VcEA�hi^a`bO<�HA�OQGHc TEA�`bA�C�`bOQGHc¢: � gEA�c ^�cvOQGHc
F{`b?BO *�A�Fd`bgEA�FBDE?{J+^�C�A�G�JW`bgEA�C�GHci�HA�?BFBOQGHc T1|*cEG*TEA��IGHcEA�GH?�yzGH?BA0FBA�C�GHcET_^�?{|	j_^�?{`bOQC�LQA�Fd^�?BA
jE?BG*TEDEC�A�T¢:@�fgEA©FBA�C�GHcET_^�?{|�j_^�?{`bOQC�LQA�F�^�?BAIJ�G*C�DEFBA�T(�i|z`bgEAPC�DE?{�HA©FBDE?{J+^�C�A©G�J�`bgEAPC�GHci�HA�?BFBOQGHc
T1|*cEG*TEA�^�cETv^�?BAz^�C�C�A�LQA�?b^a`bA�T3�i| ^(�HGHL<`x^�hHA�hH?b^�TEOQA�ci`WOQci`bG�`bgEAzA�LQA�C�`b?BGHc y�DEL<`bOQjELQOQA�?�:��fgEA
,*#�,*��������� 2 ��#}����56#+��,7� OQcEC�LQDETEA�Fz^ CS^a`bgEG*TEA�^�cET ^�c ^�cEG*TEA�:	K*A�C�GHcET_^�?{| j_^�?{`bOQC�LQA�F�J�?BGHy
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`bgEA�C�GHci�HA�?BFBOQGHc T1|*cEG*TEA�F{`b?BO *�A�`bgEA�OQcEcEA�?P�[^�LQLQFPG�J@`bgEA®A�LQA�C�`b?BGHcry�DEL<`bOQjELQOQA�?fCS^a`bgEG*TEA��NO<`bg
FBD1�zC�OQA�ci`IA�cEA�?Bh�|�`bG®A%BA�C�`IA�LQA�C�`b?BGHcEF�:@�fgEAWA%BA�C�`bA�T�A�LQA�C�`b?BGHcEFf^�?BAW^�C�C�A�LQA�?b^a`bA�T(J�DE?{`bgEA�?fOQci`bG
`bgEA�CS^a`bgEG*TEA��ITE?b^S�Nc��i| `bgEA�OQcEC�?BAS^�FBOQcEhHL<|-j�GHFBO<`bO<�HA�L<| j�G�`bA�ci`bO«^�LPhH?b^�TEOQA�ci`S:¡MPDEA�`bGv`bgEA
J�DEcEcEA�L¢FBg_^�j�A G�J&`bgEA CS^a`bgEG*TEA��1`bgEA A%BA�C�`bA�T�A�LQA�C�`b?BGHcEFfTEG®cEG�`[`b?b^S�HA�L¢J+^�?[��A�J�GH?BAP`bgEA�|(^�hi^�OQc
F{`b?BO *�A[`bgEANcEcEA�?@FBDE?{J+^�C�ANG�J�`bgEAfCS^a`bgEG*TEA��H`bgEA�?BA��i|�CS^�DEFBOQcEh `bgEAfA�yzOQFBFBOQGHc®G�J�yzGH?BAfA�LQA�C�`b?BGHcEF�:
�fg7DEF��¢^�CS^�FBCS^�TEA�G�J@A�LQA�C�`b?BGHc0OQFIC�?BAS^a`bA�T0`bg_^a`P¨_c_^�LQL<|(?BA�FBDEL<`bFIOQc�^zyzAS^�FBDE?b^��ELQAVC�DE?B?BA�ci` ^a`
`bgEAzA�cET G�J�`bgEA�CS^a`bgEG*TEA��NgEA�?BA�`bgEAzA�LQA�C�`b?BGHc3^�?BA�C�GHLQLQA�C�`bA�T �i|r`bgEA�^�cEG*TEA�:z�fgEAzC�DE?B?BA�ci`
C�GHLQLQA�C�`bA�T�OQFfjE?BGHj�GH?{`bOQGHc_^�L�`bG®`bgEAWc7DEy���A�?NG�J6FBA�C�GHcET_^�?{|�j_^�?{`bOQC�LQA�FfF{`b?BO *7OQcEh�`bgEAWCS^a`bgEG*TEA�:
�fgEA��NgEGHLQA�F{|*F{`bA�y~OQFPA�cEC�LQGHFBA�TrOQci`bG(^z��^�C�C�DEy y�^�cEO<J�GHLQT��¥^�`bgEOQC0*H� �[^�LQLQA�T�� ^�LQDEyzOQc7DEy

Cxg_^�y���A�?©�NO<`bg ?BA�yzG���^��ELQA�`bGHj C�G��HA�?VjEL«^a`bA�TEA��*OQTEA�T OQci`bGd`%��G�`%��G�?BA�hHOQGHcEF��P`bgEA�¨_?BF{`VG*C �
`x^�j�GHLQA�?BA�hHOQGHc�� �NgEOQCxg�OQF�A���^�C�D_^a`bA�T®`bG�;���GH?B?@^�cET�`bgEAN^�c_^�L<|*°�A�?�?BA�hHOQGHc��a�NgEOQCxg�OQF6A���^�C�D_^a`bA�T
`bG(9�� � � �&% ��GH?�:�� � ^�LQ°�A�?BFt�t=�J�A�O 5 A�?I�I± ��9��H���x;�\H�®FBjELQO<` �_G��¡`bDE?B��GHyzGHLQA�C�DEL«^�?fjEDEyzj0jE?BGa�
�*OQTEA�Ff`bgEA ��^�C�DEDEyUJ�GH?[`bgEA ¨_?BF{`IG*C�`x^�j�GHLQA ^�cET0^�c_^�L<|*°�A�?f?BA�hHOQGHc�G�J�`bgEA ��^�C�DEDEy y�^�cEO<J�GHLQT¢:
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���0@d.'�0�N�"#B�g� �6*�!'+?#B�r@CfF�0#F@��3� �Y+-��x4a��|7
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�fgEAI^�OQ?BC�?b^aJ}`��_^�FBA�T�yzAS^�FBDE?BA�yzA�ci`bFeG�J�FBDEL<J�DE?�TEOQGSR1OQTEA �������  &��A�?BANy�^�TEA[OQc�`bgEA[J�?b^�yzA���GH?2*
G�J�`bgEA®K*CS^S��6RrA�jHR1A�?BOQyzA�ci`��pK*CxgEcEA�A�J�A�?BcEA�?Bg_^�DEF �fA�?BGHFBGHL6^�cETr¬NAS^�C�`bO<�HA��IO<`b?BGHhHA�c �6R1j�A�?BO �
yzA�ci`  ��NgEOQCxg��[^�F�TEA�FBOQhHcEA�T�J�GH?6F{`bDETEOQA�F�GHc�`bgEA[OQci`bA�?b^�C�`bOQGHcEF6G�J�^�A�?BGHFBGHLQF6^�cET®?BAS^�C�`bO<�HA�`b?b^�C�A
hi^�FBA�F�^�cET `bgEA�OQ?VOQc��_DEA�cEC�A�GHcv^a`byzGHFBjEgEA�?BOQC�jE?BG*C�A�FBFBA�F®^�cET `bgEA�C�LQOQy�^a`bA®OQc `bgEA �PLQjEF�:(� `
C�GHcEFBOQF{`bA�T�G�J6C�GHci`bOQc7DEGHDEFfL«^���^�cET�yzG*TEA�LQOQcEhV��GH?2*d^�cET�^®FBA�?BOQA�FfG�J�yzAS^�FBDE?BOQcEh®CS^�yzj_^�OQhHcEF��
�NgEOQCxg3��A�hi^�c OQc FBjE?BOQcEh09��H�1;z^�cET L«^�F{`bA�T `bgE?BA�A�|HAS^�?BF�:dMPDE?BOQcEh�`bgEA�K*CS^S��6R3A R1j�A�?BOQyzA�ci`
^�OQ?B��GH?BcEAIyzAS^�FBDE?BA�yzA�ci`bF�J�GH?�`bgEA©F{`bDET1|�G�J�`b?b^�cEFBj�GH?{`[jEgEA�cEGHyzA�c_^�^�cETd�HA�?{`bOQCS^�L�F{`b?BDEC�`bDE?BA�F
��A�?BAIC�GHcETEDEC�`bA�T��1gEGHF{`bA�T��i|®`bgEA)3 A�?By�^�c��fA�?BGHFBj_^�C�A ��A�ci`b?BA��+M�#&¬  �OQcd]©��A�?Bj1J+^!5 A�cEgEG�J�A�c
��CS^V9H� *7y ��A�F{`�G�J�±�DEcEOQCxg* :��fgEAI^�OQ?BC�?b^aJ}`@DEFBA�Tz�[^�F@`bgEAI�¥^�LQC�GHcz9��"� �iMN�{�f± �@�	GHj�A�?b^a`bA�T
�i|®M�#&¬W:H�%c®`bgEA�J�GHLQLQG��NOQcEhI`bgEA�?BA[�NOQLQL*��AfjE?BA�FBA�ci`bA�T�`bgEAfT_^a`x^©GH�1`x^�OQcEA�T®TEDE?BOQcEh©`bgEAf^�OQ?BC�?b^aJ}`
K*CS^S��6R�CS^�yzj_^�OQhHc(OQc �PjE?BOQL&9��H�1;H:
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�_GH?I`bgEA�FBDEL<J�DE?PTEOQGSR1OQA�^�OQ?BC�?b^aJ}`PyzAS^�FBDE?BA�yzA�ci`bFP�[^�F DEFBA�T�J�GH?I`bgEA�¨_?BF{`©`bOQyzAV`bgEA®=6^�DEL6�%GHc
��?b^�j K*j�A�C�`b?BGHyzA�`bA�?��+=@�%�I± � K  : �fgEA���A�cEA�¨E`bF©J�GH?IDEFBOQcEh�`bgEOQFPOQcEF{`b?BDEyzA�ci`©OQc�^�cr^�OQ?BC�?b^aJ}`
CS^�yzj_^�OQhHc3�[^�F�O<`bF®gEOQhHg FBA�cEFBO<`bO<�*O<`%| ^�cET `bOQyzA�?BA�FBGHLQD1`bOQGHc ^�cET-^�LQFBGrO<`bF�C�GHyzj_^�C�`�FBA�`zDEj

�*;
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�NgEOQCxg G*C�C�DEjEOQA�T3`%��G ^�OQ?BC�?b^aJ}`V?b^�C0*7F�: � gEA�c C�GHyzj_^�?BA�T `bG0`bgEAdLQOQcEAS^�?Wm7D_^�TE?BDEj�GHLQA�y�^�FBF
FBj�A�C�`b?BGHyzA�`bA�?©^�LQFBGzDEFBA�T��i|�GHDE?PhH?BGHDEj�^�OQ?BC�?b^aJ}`N�_^�FBA�T ���{±�K �¢=@�%�I± � K0G�5 A�?BFN`bgE?BA�A�OQy®�
j�GH?{`x^�ci`6^�T1��^�ci`x^�hHA�F��&O� TEA�gi|*TE?b^a`bOQGHcVG�J1�[^a`bA�?&C�LQDEF{`bA�?&OQGHcEF��NgEOQCxgVy�^�*�A�F&`bgEAey�^�FBF&FBj�A�C�`b?b^
yzGH?BA�FBOQyzjELQA�^�cETr?BA�TEDEC�A�FWy�^�F2*7OQcEh(G�J�y�^�FBF©j�AS^�*7F OQO� f`bgEA®j�GHFBFBOQ�EOQLQO<`%|�G�JeJ�?b^�hHyzA�ci`x^a`bOQGHc
F{`bDETEOQA�F©G�J@y�^�FBFPFBA�LQA�C�`bA�TrOQGHcEFN�NgEOQCxgr^�LQLQG��NFIDEc_^�y��EOQhHDEGHDEFIOQGHc0OQTEA�ci`bO<¨_CS^a`bOQGHc�OQOQO� [^�gEOQhHg
y�^�FBFN?BA�FBGHLQD1`bOQGHc�^�LQFBG�^a`IL«^�?BhHA�?[y�^�FBFfc7DEy���A�?BF�:
�fgEA�A R1j�A�?BOQyzA�ci`x^�L�FBA�`PDEj�OQFIhHO<�HA�c0OQc0�6OQhHDE?BA��*:Y9*: �Py��EOQA�ci`©^�OQ?f�[^�FPFb^�yzjELQA�T��NO<`bg�^

�_^�C0*i�[^�?BT�J+^�C�OQcEh®^�OQ?BC�?b^aJ}`fOQcELQA�`[jE?BG��*OQTEA�T��i|�M�#&¬ ^�cET�OQci`b?BG*TEDEC�A�T�OQci`bG�`bgEA��_G�� ?BAS^�C�`bGH?
�+��¬  �`bgE?BGHDEhHg�^I`bA �_GHc�C�?BO<`bOQCS^�L7GH?BO<¨_C�A���TEO«^�yzA�`bA�?r�1:Y96C�y  :��fgEAN^�OQ?6Fb^�yzjELQA�T��[^�F@TEOQ?BA�C�`bA�T
`bgE?BGHDEhHg0^�96y LQGHcEhz=@�N� �	Fb^�yzjELQOQcEh®LQOQcEA ��TEO«^�yzA�`bA�? ;./H9 �  �OQci`bG®`bgEAVF{`x^�OQcELQA�FBFNF{`bA�A�L �_G��
?BAS^�C�`bGH? ��OQcEcEA�?WOQcEcEA�? TEO«^�yzA�`bA�? l@C�y��&LQA�cEh�`bg3\i�6C�y  :��[`�^�TEOQF{`x^�cEC�A�G�Jf9���C�y J�?BGHy~`bgEA
OQcELQA�`�G�JN`bgEA�=@�%�I± � Kv�[^�F®yzGHDEci`bA�T-^rgEOQhHg3J�?BA�m7DEA�cEC�| hHLQG�� TEOQFBCxg_^�?BhHA(OQGHc FBGHDE?BC�A(J�GH?
jE?BG*TEDEC�`bOQGHc0G�Je?BAS^�hHA�ci`©OQGHcEF � � �� �t;H: X�FBLQy hi^�FPyzO R*`bDE?BAVG�JN;��H�H��jEjEy � ���©OQc ���  :P�fgEA
��¬kjE?BA�FBFBDE?BAz^�cET0`bA�yzj�A�?b^a`bDE?BA���A�?BA®yzGHcEO<`bGH?BA�T0TEDE?BOQcEh�`bgEA �_OQhHgi`bF ^�cETrFb^S�HA�Tr�NO<`bg�`bgEA
gEA�LQj3G�Jf^ #&^��i�*OQA�� jE?BGHhH?b^�y�:��fgEA�jE?BA�FBFBDE?BAdOQc `bgEA���¬��[^�F *�A�j1`®C�GHcEF{`x^�ci`�^a`�l7�6y��_^�?
�NO<`bg gEA�LQj G�Jf^�?BA�hHDEL«^a`bOQcEh(��^�L<�HA���A�`%��A�A�cv`bgEA���¬�^�cET `bgEAzjEDEyzj¢:(±�AS^�FBDE?BA�yzA�ci`���A�?BA
`x^�*�A�c0A��HA�?{| ;�FNC�GH?B?BA�FBj�GHcETEOQcEh®`bGz^�gEGH?BOQ°�GHci`x^�L¢?BA�FBGHLQD1`bOQGHc(G�J-9��H��y�:
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�_GH?e`bgEAP�_^�C0*7hH?BGHDEcET(yzAS^�FBDE?BA�yzA�ci`bF��[^�F[DEFBA�T�^�96L<` �IO<`b?BGHhHA�cd�*: ��hi^�F���G�`B`bLQA � 3 ?BO«�H�1 p:
�fgEA(�_^�C0*7hH?BGHDEcET FBOQhHc_^�LQF�?b^�cEhHA�T ��A�`%��A�A�c	9���^�cET-9��H��jEj1`�OQc3`bgEAdTEO 5 A�?BA�ci` �_OQhHgi`bF��ED1`
yzGHF{`bL<|3��A�?BA�^�?BGHDEcET ;��H��jEj1`S: �PL<`bgEGHDEhHg `bgEA�FBA���^�LQDEA�F®��A�?BA�J+^�OQ?BL<|3gEOQhHg `bgEA�| TEOQT-cEG�`
j�GHFBA0jE?BGH�ELQA�yzF®`bG `bgEA�TEA�`bA�C�`bOQGHc	G�J ^a`byzGHFBjEgEA�?BOQC �������[�NgEOQCxg-�[^�F�C�LQAS^�?BL<| ^���G��HA�`bgEOQF
LQOQyzO<`S: �IG���A��HA�?��¥O<`��[^�FfjE?BG��HA�T(`bg_^a`[`bgEOQF�FBA�`fDEjdJ�GH?��_^�C0*7hH?BGHDEcET�yzAS^�FBDE?BA�yzA�ci`bF[�[^�F[cEG�`
�HA�?{|3��A�LQL�¨E`B`bA�Tv`bG�`bgEAdcEA�A�TEF®G�JN`bgEAdA R1j�A�?BOQyzA�ci`#��`bgEAdjE?BGHj�A�?{`bOQA�F�G�JITE?{|3cEO<`b?BGHhHA�c ^�?BA
TEO 5 A�?BA�ci` J�?BGHy `bgEA®jE?BGHj�A�?{`bOQA�F©G�Je`bgEA�^�y��EOQA�ci` ^�OQ?©y�^�FBFBA�F A�cEC�GHDEci`bA�?BA�T¢:��fgEA�?BA�J�GH?BA���`bgEA
�_^�C0*7hH?BGHDEcET ^�cET `bgEA(`b?b^�C�A(hi^�F®yzAS^�FBDE?BA�yzA�ci`bFz^�?BA(cEG�`�?BAS^�LQL<|3C�GHyzj_^�?b^��ELQA�:vK*A�C�GHcETEL<|6�
`bgEA®�_^�C0*7hH?BGHDEcET yzAS^�FBDE?BA�yzA�ci`bF ��A�?BA�CS^�?B?BOQA�TrGHD1`WGHcEL<|�`%�NOQC�A��&OQc�`bgEA®��A�hHOQcEcEOQcEh(^�cET ^a`
`bgEAzA�cET3G�J�A��HA�?{| �_OQhHgi`W�ED1`V`bgEA�| ^�jEj_^�?BA�ci`bL<|rFBgEGHDELQT ��A�`x^�*�A�c3yzGH?BA�?BA�hHDEL«^�?BL<|0J�GH?©`%��G
?BAS^�FBGHcEF���O� [��A�CS^�DEFBAW`bgEA �_OQhHgi`P^�L<`bO<`bDETEA Cxg_^�cEhHA�FIC�GHci`bOQc7D_^�LQL<|(^�cET�`bg7DEFN`bgEAVjE?BGHj�A�?{`bOQA�FfG�J
`bgEAN^�OQ?�y�^�FBFBA�F@OQci`bA�?BC�A�j1`bA�TzCxg_^�cEhHAI^�cET�OQO� �`bgEAfOQcEF{`b?BDEyzA�ci`eg_^�Fe^�c�DEcEF{`x^��ELQA[j�A�?{J�GH?By�^�cEC�A
^a`ILQAS^�F{`NTEDE?BOQcEh®`bgEA ¨_?BF{`©�H��yzOQc(G�J+�_OQhHgi` ��FBA�AV��A�LQG��  :��fg7DEFN`bgEAW�_^�C0*7hH?BGHDEcET0FBgEGHDELQT���A
CxgEA�C0*�A�T�yzGH?BAeG�J}`bA�c�OQcVGH?BTEA�?&`bGPOQci�HA�F{`bOQhi^a`bA�gEG�� O<`�?BA�FBj�GHcETEF6�NO<`bgW`bOQyzA�:��%cV`bgEA�yzAS^�ci`bOQyzA
`bgEOQF[�[^�FP^�CxgEOQA��HA�T��i|�GHDE?fhH?BGHDEj � 3 A�?b�H\. p:
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�%c `bgEA �_OQhHgi`®G�J�;�� �PjE?BOQLN9��H�1;��¥^�LQC�GHc �_A��UJ�?BGHy ]©��A�?Bj1J+^!5 A�cEgEG�J�A�c `bG �P^�y��EDE?Bh ^�cET
`bgEA�c FBGHD1`bgi�[^�?BTEF `bG �eA�cEOQC�A®?BA�`bDE?BcEOQcEhd`bG�]©��A�?Bj1J+^!5 A�cEgEG�J�A�crG��HA�? � DEhHFBjEO<`b°�A�:W�%c �6OQhHDE?BA
�*: \ OQF�FBgEG��Nc	GHcEA�FBj�A�C�`b?BDEy GH�1`x^�OQcEA�T-TEDE?BOQcEh `bgEA	�_OQhHgi`�^a`�`bgEA�`bOQyzAd�NgEA�c	gEOQhHg������
C�GHcEC�A�ci`b?b^a`bOQGHcEFN��A�?BA�GH�EFBA�?{�HA�T¢:©±0^�FBFP�H�zC�GH?B?BA�FBj�GHcETEFI`bG�`bgEA�A�TEDEC�`POQGHc � � �� ^�cET0y�^�FBF
j�AS^�* ;H;�9(`bG�`bgEA ��� �% jE?BG*TEDEC�`�OQGHc¢: �PLQFBG�^a`�LQG���A�?�?BA�L«^a`bO<�HA�^��EDEcET_^�cEC�A�F®^�jEj�AS^�?Vy�^�FBFj�AS^�*��i9�� � � ��  �`bgEAfjE?BA�FBA�cEC�AIG�J��NgEOQCxg�OQF@TEOQFBC�DEFBFBA�T���A�LQG�� �iy�^�FBF@j�AS^�*�	"	��%$ � � � �� �iFBA�A
��A�LQG��  �^�cET�y�^�FBF&j�AS^�*®;�9�\ � � � �� $ � ���  �NgEOQCxg�?BA��HAS^�LQF&`bgEA�jE?BA�FBA�cEC�A�G�JEFBy�^�LQLHm7D_^�ci`bO<`bOQA�F
G�J�cEO<`b?BOQCN^�C�OQT �%$ � ���  @OQc�`bgEA �_G���?BAS^�C�`bGH?�:�K*OQcEC�AIcEO<`b?BOQCN^�C�OQT�^�LQFBGV?BAS^�C�`bF��NO<`bgz`bgEAIA�TEDEC�`
OQGHc � � �� O<`�FBgEGHDELQTv��A�A RE^�yzOQcEA�T3�NgEA�`bgEA�?�`bgEAdDEFBAdG�J[`bgEAdj_^�?b^�LQLQA�L �I���{±�K J�GH?By�DEL«^�OQF
cEA�C�A�FBFb^�?{|H:I�fgEOQFNJ�GH?By�DEL«^®OQci`b?BG*TEDEC�A�F©^�C�GH?B?BA�C�`bOQGHc�J+^�C�`bGH?W;H;�96/ �t;H;�9C��;�9�\� '�1�NgEOQCxg�TEDE?BOQcEh
`bgEA-�_OQhHgi`d?BA�y�^�OQcEF �I�1: ���NyzOQc G�`bgEA�?���GH?BTEFd`bgEA �����dC�GHcEC�A�ci`b?b^a`bOQGHcEF(CS^�LQC�DEL«^a`bA�T-�NO<`bg
`bgEA �I���{±�K(J�GH?By�DEL«^V�NO<`bgEGHD1`f`x^�*7OQcEh�OQci`bGz^�C�C�GHDEci`N`bgEAWj_^�?b^�LQLQA�L jE?BG*TEDEC�`bFNCS^�c���A 	P9�� 
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G��HA�?BA�F{`bOQy�^a`bA�T¢:e�fgEOQFNDEcEC�A�?{`x^�OQci`%|(OQFf��A�LQG���`bgEAWA�?B?BGH?NG�J�`bgEA�FBAVyzAS^�FBDE?BA�yzA�ci`bF � li� d:
±0^�FBF�j�AS^�* 	"	�OQFW`bgEA�OQGHc $ � � � �� J�GH?ByzA�T3OQc `bgEA �_G���?BAS^�C�`bGH?W�NgEA�c-]���?b^�TEOQCS^�LQF

jE?BG*TEDEC�A�T OQc `bgEA�OQGHc FBGHDE?BC�A�?BAS^�C�`��NO<`bg `bgEA � � �� A�TEDEC�`�OQGHcEF�: �fgEA�FBA0OQGHcEF®y�^S| j�GHFBA
jE?BGH�ELQA�yzF�`bGI`bgEA�TEA�`bA�C�`bOQGHc�G�J_FBDEL<J�DE?�TEOQGSR1OQTEA�FBOQcEC�Ae`bgEA�|V?BAS^�C�`6�NO<`bgV`bgEA�L«^a`B`bA�?&`bGIJ�GH?By OQGHcEF
�NO<`bgdy�^�FBF[j�AS^�*7F����H� ����� ��  '� �1;��%$���� ��  '�EXH� ����� �(  '�EX�	 �%$���� �(  :��fgEA ?b^a`bAPC�G*A��zC�OQA�ci`
G�J6`bgEAW?BAS^�C�`bOQGHc��[^�FIyzAS^�FBDE?BA�T�^�cET��[^�FNJ�GHDEcET�`bGz��AWFBOQhHcEO<¨_CS^�ci`bL<|d��A�LQG�� `bgEAVCS^�LQC�DEL«^a`bA�T
C�GHLQLQOQFBOQGHc�LQOQyzO<` �W�H�  � * 	 �1: ��� � � � � ���

� * # � � � OQc_Xi�1 � :��fgEAITEO 5 A�?BA�cEC�AIy�^S|���Af`bgEAI?BA�FBDEL<`G�J@j�GHFBFBOQ�ELQAW�_^�?B?BOQA�?N`bGz`bgEA�?BAS^�C�`bOQGHc¢:IK*OQcEC�AW`bgEA � � �� OQGHcEFI^�?BA�yzGH?BAV^��EDEcET_^�ci`P`bg_^�c0`bgEA
$ � � � �� ��?b^a`bOQG�G�J � � �� `bG $ � � � �� ��^�?BO«^a`bA�F���A�`%��A�A�c la�!	" V^�cET `bgEA�?b^a`bAdC�G*A��zC�OQA�ci`
G�J)$ � � � �� �NO<`bg ������OQF�LQG���A�?�`bg_^a`®`bgEA(GHcEA(G�J � � �� �NO<`bg �����#�eO<`®OQF®^�FBFBDEyzA�T `bg_^a`
`bgEA�jE?BA�FBA�cEC�A�G�JP`bgEA�OQGHc $ � � � �� TEG*A�FzcEG�`zFBOQhHcEO<¨_CS^�ci`bL<| TEOQF{`bDE?B� `bgEA�yzAS^�FBDE?BA�yzA�ci`bF�:
�IA��HA�?{`bgEA�LQA�FBF���FBOQcEC�A�`bgEA®jE?BA�FBA�cEC�AzG�J $ � � � �� y�^S|�LQAS^�T�`bG�^�c DEcETEA�?BA�F{`bOQy�^a`bOQGHc�G�J�`bgEA
FBDEL<J�DE?[TEOQGSR1OQTEA©C�GHcEC�A�ci`b?b^a`bOQGHcEF��EO<`���GHDELQT���A©jE?BA�J�A�?b^��ELQAP`bG®FBDEjEjE?BA�FBFIO<`bF�J�GH?By�^a`bOQGHc¢:�K*GHyzA
FBDEhHhHA�F{`bOQGHcEFf`bGz^�CxgEOQA��HAW`bg_^a`I^�?BAWTEA�FBC�?BOQ��A�T�OQc � �Iy�^H�1;' p:
�%cd�6OQhHDE?BAI�*: lVOQFeFBgEG��Ncz`bgEAIC�GHcEC�A�ci`b?b^a`bOQGHczG�J ������yzAS^�FBDE?BA�Tz`bGHhHA�`bgEA�?@�NO<`bg�`bgEA �_OQhHgi`

^�L<`bO<`bDETEA�:��fgEA�A�?B?BGH?WG�J �����WOQF � li\  TEA�`bA�?ByzOQcEA�T yzGHF{`bL<|��i|�`bgEA�A�?B?BGH? G�J * ��� \H� � 
^�cETr`bgEA®A�?B?BGH?©G�J � ���U\H� � :V�fgEA�gEOQhHgEA�F{`V^�L<`bO<`bDETEAV`bgEA��¥^�LQC�GHc�?BAS^�CxgEA�T �[^�F�;��1:Y� *7y��
?BA�y�^�OQcEOQcEhz`bgEA�?BA�J�GH? ^�?BGHDEcET39���yzOQcr^�cETr?BA�`bDE?BcEA�T `bG�� *7y ^�L<`bO<`bDETEAVJ�GH?P`bgEA®?BA�F{`WG�J�`bgEA
�_OQhHgi`V`bOQyzA�:��_GH?W`bgEAd^�FBC�A�cETEOQcEh�j_^�?{`#�6`bgEA�T_^a`x^�?BA�`b?BOQA��HA�T3J�?BGHy `bgEA�FBj�A�C�`b?b^0CS^�cEcEG�`���A
DEFBA�T�J�GH?[`bgEA �����IA���^�LQD_^a`bOQGHc �}J�GH?N^®yzGH?BA TEA�`x^�OQLQA�T�TEA�FBC�?BOQj1`bOQGHc(G�J�`bgEOQFNC�GHyzjELQOQCS^a`bOQGHc�FBA�A
��A�LQG��  :

� A�`%��A�A�c-;H;6�Y9����x;H;6�Y9H�z�¥^�LQC�GHc0OQci`bA�?BFBA�C�`bA�T j�GHLQLQD1`bA�Tr^�OQ?Iy�^�FBFBA�F©�NO<`bg �����©C�GHcEC�A�ci`b?b^��
`bOQGHcEF�A R1C�A�A�TEOQcEh��i|�J+^�?�`bgEA©LQG*CS^�L¥�_^�C0*7hH?BGHDEcET*�t^�OQ?���^�LQDEA�F�: �PFBFBDEyzOQcEh®^�c�^�OQ?BC�?b^aJ}`��HA�LQG*C�O<`%|
G�J�9��H��y /aF6`bgEANgEGH?BOQ°�GHci`x^�L1TEOQF{`x^�cEC�AfG��HA�?e�NgEOQCxg®`bgEOQF@j�GHLQLQD1`bA�T®jELQDEyzA[A R*`bA�cETEF�OQF � �H�8*7y�:
MPDE?BOQcEh�`bgEAz¨_?BF{`®96yzOQc G�JfOQci`bA�?BC�A�j1`bOQGHc `bgEA�?BAz�[^�F�A�cEC�GHDEci`bA�?BA�T ^�cv^�OQ?Wy�^�FBFW�NO<`bg �����
yzO R1OQcEh©?b^a`bOQGHF@cEG�`egEOQhHgEA�?�`bg_^�c�;H: X�jEjE��^�cET®`bgEA�c�J�GHLQLQG��NF6`bgEANgEOQhHgEA�F{` �����ej�AS^�*�?BAS^�CxgEOQcEh
9*: ��jEjE� ��FBA�AV`bgEA��ELQG�� DEj�j_^�cEA�L&OQc0�6OQhHDE?BA��*: l
 : �PFI`bgEA�^�OQ?BC�?b^aJ}`ILQAS^S�HA�FP��A�gEOQcET�`bgEA�j�GHL �
LQD1`bA�T�^�OQ?�y�^�FBFBA�F�`bgEA[C�GHcEC�A�ci`b?b^a`bOQGHcEF�J+^�LQL7?b^�jEOQTEL<|VTEG��Nc®`bG �1:Y96jEjE�z^�cET®c7DEyzA�?BGHDEF�FBy�^�LQLQA�?
j�AS^�*7F J�GHLQLQG�� ?b^�cEhHOQcEh(��A�`%��A�A�cv�1:<;�`bG��1: ��jEjE�r�NgEOQCxg ¨_c_^�LQL<|0J+^�TEA®TEG��Nc `bG��1:<;��t�1:Y96jEjE�¢:
�fgEA�hi^�j OQc-`bgEA0T_^a`x^ ��A�`%��A�A�c¡;�9 � �i9 ^�cET ;�9 � \i���[^�FdTEDEA�`bGvGHj�A�?b^a`bOQGHc-G�J©`bgEAr���{±�K
OQcEF{`b?BDEyzA�ci` OQcr^�TEO 5 A�?BA�ci` yzG*TEA �+^a`byzGHFBjEgEA�?BOQC�c_^a`bDE?b^�L6OQGHcEF� :�� gEA�cr`bgEA�OQcEF{`b?BDEyzA�ci`©OQF
^�hi^�OQcv`bDE?BcEA�T `bGr`bgEA(cEA�hi^a`bO<�HA�OQGHc yzG*TEA�`bgEA(C�GHcEC�A�ci`b?b^a`bOQGHcEF�G�J ������^�?BA(OQc `bgEA(Fb^�yzA
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?b^�cEhHA�^�Fz`bgEA0�_^�C0*7hH?BGHDEcET	��^�LQDEA�FzyzAS^�FBDE?BA�T	��A�J�GH?BA�^�cET	?b^�OQFBA0^�hi^�OQc-`bG3?BAS^�Cxg �1: ��jEjE�
�NgEA�c�`bgEAV�¥^�LQC�GHc �_OQA�FN^���G��HA � DEhHFBjEO<`b°�A OQc�^�c�^�L<`bO<`bDETEA©G�J6l�*7y�:

�POQ?©y�^�FBF©�_^�C0*0`b?b^�BA�C�`bGH?{|r^�c_^�L<|*FBOQFPj�A�?{J�GH?ByzA�T ^a`©`bgEA�¬NG�|i^�L �IA�`bgEA�?BL«^�cETEFV±�A�`bA�GH?BGa�
LQGHhHOQCS^�L��%cEF{`bO<`bD1`bA®OQcETEOQCS^a`bA�Tr`bg_^a` `bgEA�^�OQ?©y�^�FBFBA�FWA�cEC�GHDEci`bA�?BA�T3��A�`%��A�A�c ;H;6�<;����x;H;6� \H� �+^�OQ?
y�^�FBF(;6� � ± ;  ®^���G��HA �P^�y��EDE?Bh A R1j�A�?BOQA�cEC�A�T L«^�?BhHA �%FBCS^�LQAdDEji�[^�?BT `b?b^�cEFBj�GH?{`®J�?BGHy `bgEA
9 *7y LQA��HA�L&\H��g�jE?BOQGH?�`bG�`bgEAWyzAS^�FBDE?BA�yzA�ci`bF�:��6OQhHDE?BAV�*:Y��FBgEG��NFN`bg_^a`V;H:Y�6T_^S|*FI��A�J�GH?BA `bgEA
yzAS^�FBDE?BA�yzA�ci`bF@^�OQ?&y�^�FBFBA�F�G��HA�? 3 ?BAS^a` � ?BO<`x^�OQc �}`bGHj�j_^�cEA�L� &^�FBC�A�ci`@J�GH?By `bgEA �H�H��g_=6^PjE?BA�Ft�
FBDE?BA©LQA��HA�L �p9 *7y  �`bG�`bgEA �H9���g_=6^VjE?BA�FBFBDE?BA LQA��HA�L¥�NgEOQCxg(C�GH?B?BA�FBj�GHcETEF�`bG®^��*:Y9 *7yU^�L<`bO<`bDETEA
����G�`B`bGHy j_^�cEA�L� : �IA�cEC�A�O<`POQF©LQO *�A�L<|�`bg_^a`�� ± ;®jEOQC0*�A�T DEj �����PJ�?BGHy `bgEA�j�GHLQLQD1`bA�Tr= � #
G�J¢`bgEA � ?BO<`bOQFBgz�%FBLQA�Ff^�cET /aGH?�C�GHci`bOQcEA�ci`x^�L �@DE?BGHj�A�:�� `[FBA�A�yzF�`bg_^a`[^VFBDE�EF{`x^�ci`bO«^�L¥J�?b^�C�`bOQGHczG�J
`bgEA©hi^�FBA�GHDEF �����[OQcEO<`bO«^�LQL<|�C�GHci`x^�OQcEA�TdOQcdFBDECxg0= � # ^�OQ?�y�^�FBFBA�FfFBDE?{�*O<�HA�T(`bgEAPJ+^�F{`[�HA�?{`bOQCS^�L
`b?b^�cEFBj�GH?{`I^�cET�TEOQT�cEG�`NFBD�5 A�?NJ�?BGHy � ��A�`I?BA�yzG���^�L �P�i|(C�LQGHDET�jE?BG*C�A�FBFBA�F�:
MPDE?BOQcEh3`bgEA�Fb^�yzA��_OQhHgi`z��A�?BA�j�A�?{J�GH?ByzA�T yzAS^�FBDE?BA�yzA�ci`bF�G�JW^�A�?BGHFBGHLIj_^�?{`bOQC�LQA�F®�NO<`bg

TEO«^�yzA�`bA�?BF �Nl@cEy �i| `bgEA 3 A�?By�^�c �fA�?BGHFBj_^�C�Ar��A�ci`bA�? �+M�#&¬  :��6OQhHDE?BA0�*: � FBgEG��NF �����
yzGHLQAWJ�?b^�C�`bOQGHcEF���LQGHh�FBCS^�LQA� f`bGHhHA�`bgEA�?P�NO<`bgr^�y��EOQA�ci`P?BA�L«^a`bO<�HA�g7DEyzOQTEO<`%|6�¥`bA�yzj�A�?b^a`bDE?BA�^�cET
`bgEA®yzAS^�FBDE?BA�T 7 (�: � ± ;�OQF ?BOQCxg cEG�` GHcEL<|�OQc �����W�ED1`V^�LQFBG(OQc 7 (.�¢`bgEA®C�GHcEC�A�ci`b?b^a`bOQGHc G�J
�NgEOQCxg�?BAS^�CxgEA�FV9H��� � � � ��� � � �NgEOQLQAW`bgEA��_^�C0*7hH?BGHDEcET���^�LQDEA�FITEGdcEG�`PA R1C�A�A�T3���H�
��� � � :I� `
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FBA�A�yzF�`bg_^a`[L«^�?BhHA)������LQAS^�TEFe`bG�^�L«^�?BhHANjE?BG*TEDEC�`bOQGHc�G�J�hi^�FBA�GHDEF�FBDEL<J�DE?BOQCI^�C�OQT 3VK�� �i�NgEOQCxg
OQcr`bDE?Bc3jE?BGHyzG�`bA�FW^�A�?BGHFBGHL@J�GH?By�^a`bOQGHc0�*O«^�$&�'���)( /�$&�0� c7DEC�LQAS^a`bOQGHc ^�cETv^�A�?BGHFBGHL@hH?BG��f`bg
�*O«^ $&�'���)( /�$&�0�kC�GHcETEA�cEFb^a`bOQGHc¢: � FBCS^a`B`bA�?�jELQG�`�G�J¢`bgEA©yzAS^�FBDE?BA�T 7 ([�*F �����[FBgEG��NF�`bgEA�|
^�?BAILQOQcEAS^�?BL<|�C�GH?B?BA�L«^a`bA�Td^�cETzm7DEO<`bAIOQci`bA�?BA�F{`bOQcEhHL<|6�H`%��G�TEO 5 A�?BA�ci`�?BA�hH?BA�FBFBOQGHc�LQOQcEA�Fey�^S|®¨E`e`bG
`bgEAzT_^a`x^��6C�GH?B?BA�FBj�GHcETEOQcEh0j�G�`bA�ci`bO«^�LQL<|�`bG�`%��Gr^�OQ?Wy�^�FBFBA�FW�NO<`bg3TEO 5 A�?BA�ci`�jE?BGHj�A�?{`bOQA�F�^�cET
^�hHA�F��}`bgEA�^�hHAVG�J�`bgEA�^�OQ?Ny�^�FBFIC�GH?B?BA�FBj�GHcETEFP`bGz`bgEAW`bOQyzAWA�L«^�jEFBA�Tr^aJ}`bA�?IC�GHci`x^�C�`P�NO<`bg�`bgEA
jEL«^�cEA�`x^�?{|®��GHDEcET_^�?{|�L«^S|HA�?� �+�6OQhHDE?BAI�*:$	" :��%cETEA�A�T��E^WC�LQGHFBA�?�LQG*G6*�G�J¢`bgEAIjE?BGHj�A�?{`bOQA�F@�NO<`bgEOQc
� ± ;�FBgEG��NF�`bg_^a`®`bgEA�?BA�^�?BA�FBGHyzAd��^�?BO«^a`bOQGHcEF�cEG�`�GHcEL<|vOQc `bgEA-������yzO R1OQcEh�?b^a`bOQGHF®�ED1`
^�LQFBG0OQc3`bgEA�j_^�?{`bOQC�LQAzc7DEy���A�?�TEA�cEFBO<`bOQA�F���OQcv�6OQhHDE?BAd�*: �0OQF�jE?BA�FBA�ci`bA�T `bgEA�`bOQyzA�FBA�m7DEA�cEC�A
G�J � ± ;�^�cET `bgEA�yzAS^�FBDE?BA�T �����#� 7 (d^�cET ^�TETEO<`bOQGHc_^�LQL<| 7 � ! ��j_^�?{`bOQC�LQA�F��NO<`bg-TEO«^�yzA�`bA�?BF
�P9���cEy  :��fgEA ¨_?BF{`Nj_^�?{`NG�J � ± ; �t;H;6�Y9����x;H;6�Y9�\� @g_^�FfgEOQhHgEA�?fc7DEy���A�?fTEA�cEFBO<`bOQA�FfG�J 7 (©^�cET
7 � ! �*�NgEOQLQAIOQc�`bgEAPFBA�C�GHcET�j_^�?{`[G�J�� ± ;PJ�GH?��NgEOQCxgd`bgEA �����[yzO R1OQcEhV?b^a`bOQGHF�^�?BAPgEOQhHgEA�?��*`bgEA
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j_^�?{`bOQC�LQAzc7DEy���A�?�TEA�cEFBO<`bOQA�F�?BA�TEDEC�A�J�?BGHy 9H�(`bG3;����x;�� ��� � � :��fgEA�FBA(j_^�?{`bOQC�LQA�FVy�^S| g_^S�HA
��A�A�c(J�GH?ByzA�T(OQc�`bgEA DEjEj�A�?[`b?BGHj�GHFBjEgEA�?BA©J�?BGHy�`bgEA©GH�EFBA�?{�HA�T��������_^�L<`bgEGHDEhHgdO<`[CS^�cEcEG�`N��A
A�ci`bOQ?BA�L<|d?BDELQA�T�GHD1`N`bg_^a`f`bgEA�|�g_^S�HAV^�LQ?BAS^�T1|d��A�A�c�J�GH?ByzA�T�OQcd`bgEAWj�GHLQLQD1`bA�T�= � #@:

	�� ����� � � #&	���#&%'(  %�� � '%'��( #&%'����" � �*) (�	�)+��" �  � �*) �,( #&%'���

]©cEA�G�JE`bgEA�j�GHFBFBOQ�ELQA�j_^�?{`bOQC�LQA@J�GH?By�^a`bOQGHcW?BGHD1`bA�F6OQF6C�GHci�HA�?BFBOQGHc�G�J ������OQci`bGPhi^�FBA�GHDEF6FBDEL<J�DE?BOQC
^�C�OQT ��3VK��� '���NgEOQCxg y�^S|6�¢TEA�j�A�cETEOQcEh(GHc C�GHcETEO<`bOQGHcEF�� A�O<`bgEA�?©C�GHcETEA�cEFb^a`bA�GHc jE?BA �%A R1OQF{`bOQcEh
j_^�?{`bOQC�LQA�F©GH?©c7DEC�LQAS^a`bA®`bGdJ�GH?By~cEA���j_^�?{`bOQC�LQA�F&� #&^H^H�H�. p:�#&^���GH?b^a`bGH?{|0yzAS^�FBDE?BA�yzA�ci`bFWg_^S�HA
OQcETEOQCS^a`bA�T®`bg_^a`�`bgEANjE?BG*TEDEC�`�G�J `bgEOQFe?BAS^�C�`bOQGHc�OQFeOQc�J+^�C�` 3VK���� ¬NA�O«XH\. �� � ¬NA�O«X�l! p: �fTETEO<`bOQGHc_^�L
L«^���GH?b^a`bGH?{|���GH?2*dC�GHc1¨_?ByzA�T � 7IGHL«X�l. �� � #�G��1XH�! ¢`bgEOQF�¨_cETEOQcEhE:@�fgEAV^a`byzGHFBjEgEA�?BOQC©c7DEC�LQAS^a`bOQGHc
yzA�Cxg_^�cEOQFBy G�J $&�'���)([OQFecEG�`e��A�LQL¥DEcETEA�?BF{`bG*G*T��6�NgEA�`bgEA�?�`bgEAIFBy�^�LQLQA�F{`eF{`x^��ELQAIC�LQDEF{`bA�?BF�^�?BA
J�GH?ByzA�T �i| �EOQc_^�?{|rgEGHyzGHhHA�cEA�GHDEFWc7DEC�LQAS^a`bOQGHc G�J[FBDEL<J�DE?BOQC�^�C�OQT ^�cET �[^a`bA�?W��^�j�GH?WGH? �i| ^
yzGH?BAWC�GHyzjELQOQCS^a`bA�T�yzA�Cxg_^�cEOQFBy OQci�HGHL<�*OQcEhzOQGHcEF � ��DE?bX"�! ��+� �@OQCS�1;� �GH?NG�`bgEA�?N`b?b^�C�AVhi^�FBA�F��+^�F
J�GH?fA RE^�yzjELQA � $ �  �OQFfcEG�` *7cEG��Nc¢:

�fA�?BGHFBGHL[J�GH?By�^a`bOQGHc ^�cET hH?BG��f`bg-OQF®jE?BGHyzG�`bA�T �i| A�cEg_^�cEC�A�T �����z^�cET	]��V:��fgEA�?BA �
^�C�`bOQGHc G�J������®�NO<`bg ]��UDEL<`bOQy�^a`bA�L<| LQAS^�TEF�`bG hi^�FBA�GHDEF�FBDEL<J�DE?BOQC(^�C�OQT ��FBA�A���;H: \� W�NgEOQCxg
C�GHcETEA�cEFBA�F�^�cET	j�GHFBFBOQ�EL<| y�^S| A��HA�c DEcETEA�?BhHGvgEGHyzGHhHA�cEA�GHDEFzc7DEC�LQAS^a`bOQGHc LQAS^�TEOQcEh `bG3`bgEA
J�GH?By�^a`bOQGHc�G�JecEA�� ^�A�?BGHFBGHL�j_^�?{`bOQC�LQA�F�: � G�`bg�C�GHcETEA�cEFb^a`bOQGHcr^�cET�c7DEC�LQAS^a`bOQGHc0jE?BG*C�A�A�T��*O«^�^
�EO �%yzGHLQA�C�DEL«^�? �%$&�'���)(B� $&�0�� @yzA�Cxg_^�cEOQFBy�:��fgEA©C�GHcETEA�cEFb^a`bOQGHc_^�L FBOQc"*®J�GH?�hi^�FBA�GHDEF[FBDEL<J�DE?BOQC
^�C�OQT OQF®TEA�j�A�cETEA�ci`dGHc `bgEA�Cxg_^�?b^�C�`bA�?BOQF{`bOQC�F�G�JI`bgEA0^�y��EOQA�ci`z^�A�?BGHFBGHLfj�GHjEDEL«^a`bOQGHc¢:v� JP`bgEA
^�y��EOQA�ci`�^�A�?BGHFBGHL�g_^�F�TEO«^�yzA�`bA�?BFVFBy�^�LQLQA�? `bg_^�c3`bgEAdyzAS^�c J�?BA�A�j_^a`bg G�JfyzGHLQA�C�DELQA�FVOQcv^�OQ?
� *7OQcEA�`bOQC�LQOQyzO<`  [TEO 5 DEFBOQGHcrA 5 A�C�`bFW��A�C�GHyzA®cEA�hHLQOQhHOQ�ELQA�^�cETr`bgEA®LQO<J�A�`bOQyzAVG�J $&�'���)(�^�hi^�OQcEF{`
C�GHcETEA�cEFb^a`bOQGHc���A�C�GHyzA�F��

��� 	 �
��� � �p�*:<;  

�NgEA�?BA �0`bgEAWF{`bOQC0*7OQcEh®jE?BGH�_^��EOQLQO<`%|6�1D(`bgEAWyzAS^�c(`bgEA�?By�^�L��HA�LQG*C�O<`%|�^�cET0K�`bgEAWFBDE?{J+^�C�AV^�?BAS^
TEA�cEFBO<`%|®G�J ^�A�?BGHFBGHLQF�: �PcEG�`bgEA�?eLQOQyzO<`bOQcEhNCS^�FBANOQF�`bg_^a`@cEGV^�y��EOQA�ci`@j_^�?{`bOQC�LQA�F�A R1OQF{`�^�cET�gEA�cEC�A
`bgEAWLQO<J�A�`bOQyzAIG�J�$&�'���)(I��A�C�GHyzA�FNLQOQyzO<`bA�Td�i|(C�GHLQLQOQFBOQGHcEF��NO<`bg�O<`bFBA�L<J �

� � 	 �� �  $&�'���)( � �p�*:Y9" 
�NgEA�?BA � �e`bgEAWC�GHLQLQOQFBOQGHc�?b^a`bAWC�G*A��zC�OQA�ci`N�NO<`bg�^�cEG�`bgEA�?fhi^�FBA�GHDEFIFBDEL<J�DE?BOQC ^�C�OQT�yzGHLQA�C�DELQA�:
��GHcEFBOQTEA�?BOQcEh®`bgEAWy�^�R1OQy�DEy yzAS^�FBDE?BA�T-�����NyzGHLQA�C�DEL«^�?�c7DEy���A�?NTEA�cEFBO<`%|(l � � � �"! ��� � � �^�`%|*jEOQCS^�L[T_^S|7`bOQyzAdFBDEyzyzA�?z]��f�%C�GHcEC�A�ci`b?b^a`bOQGHc G�J 9�� � � �_C�y � � � K*A�O«X"�. N^�cET-^�c A 5 A�C�`bO<�HA
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� � � � � � � 	 � � � �!����� 	�� ��� � � � ����� � � �

� 	�; ��� � � * ��� � 7 DEL«X"�. ��
� �
�
� 	 5 � � � # � � �	� � ���&� � � � ��� � # # � � �	� � � � � $ � ��� � � � � � $ � # � �p�*:Y�" 

�_GH?�� 	W9al
	87 ^�cET�¬ ��	 XH� �yzAS^�FBDE?BA�T�OQc � ± ; �t;H;6�Y9H9��x;H;6�Y9�\� �`bgEA©C�?BO<`bOQCS^�L�FBDEL<J�DE?BOQC©^�C�OQT
��^�j�GH?�C�GHcEC�A�ci`b?b^a`bOQGHc���GHDELQT���A � �
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C�GHcEC�A�ci`b?b^a`bOQGHc � �
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G�`bgEA�?[`b?b^�C�AWhi^�FBA�F��_FBDECxg0^�yzyzGHcEO«^��*GH?[OQGHcEF�:@� J�`bgEOQFfOQF�`bgEAWCS^�FBA��E`bgEA�c�`bgEA C�?BO<`bOQCS^�L�$&�'���)(
��^�j�GH?fjE?BA�FBFBDE?BAVCS^�c���A `%��GzGH?[`bgE?BA�AWGH?BTEA�?BFIG�J6y�^�hHcEO<`bDETEA©LQG���A�? � �6OQc_�H�1 p:

�IA�`bA�?BGHhHA�cEA�GHDEFzC�GHcETEA�cEFb^a`bOQGHc-y�^S|v��A�C�GHcEFBOQTEA�?BA�T ^�Fz^rC�GHyzj�A�`bO<`bO<�HAdyzA�Cxg_^�cEOQFBy G�J
3VK�� TEA�jELQA�`bOQGHc���FBDEL<J�DE?BOQCV^�C�OQT���^�j�GH?Iy�^S|�FBCS^S�HA�cEhHA�GHci`bG�jE?BA�A R1OQF{`bOQcEh�j_^�?{`bOQC�LQA�F��¥O<J@^S��^�OQL �
^��ELQA�� LQAS^�TEOQcEhz`bGdO<`bFPhH?BG��f`bg¢:©� Je`bgEA�C�GHcEC�A�ci`b?b^a`bOQGHc�G�Jej_^�?{`bOQC�LQA�FPOQFPFBD1�zC�OQA�ci`bL<|0gEOQhHg��¥`bgEOQF
y�^S|�TEGHyzOQc_^a`bA�G��HA�? `bgEA®J�GH?By�^a`bOQGHc�G�J�cEA�� c7DEC�LQA�O6�*O«^(gEGHyzGHhHA�cEA�GHDEF c7DEC�LQAS^a`bOQGHc¢:��IG��[�
A��HA�?��E^W`bgEOQ?BT�j_^a`bgz�NgEOQCxg�OQci�HGHL<�HA�F�C�GHy��EOQc_^a`bOQGHc�G�J�c7DEC�LQAS^a`bOQGHc�^�cET�C�GHcETEA�cEFb^a`bOQGHcdhH?BG��f`bg
A��HA�ci`bF�CS^�c cEG�`V��AzA R1C�LQDETEA�T¢:d�%c J+^�C�`#�&FBDECxgvyzA�Cxg_^�cEOQFByzFWg_^S�HA���A�A�c3GH�EFBA�?{�HA�TvOQc FByzGHh
Cxg_^�y���A�?�F{`bDETEOQA�F � �6L«^HX1;' ��6gEA�`bA�?BGHhHA�cEA�GHDEF@C�GHcETEA�cEFb^a`bOQGHc®y�^S|VOQcEO<`bO«^�LQL<|©jE?BGHyzG�`bA�hH?BG��f`bg®G�J
jE?BA�A R1OQF{`bOQcEh©j_^�?{`bOQC�LQA�F����ED1`e^a`@^I`bG*GPFBLQG�� ?b^a`bA���`bgEA[C�GHcETEA�cEFb^a`bOQGHc�y�^a`bA�?BO«^�Li��GHDELQT®^�C�C�DEy�D*�
L«^a`bAV^�cET���GHDELQT0LQAS^�T(`bGd^��EDE?BF{`PG�J�cEA��¡j_^�?{`bOQC�LQA J�GH?By�^a`bOQGHc¢: � ^�FBA�T�GHcEL<|(GHc�`bgEAVC�DE?B?BA�ci`
yzAS^�FBDE?BA�yzA�ci`bFWG�J �����WyzO R1OQcEhd?b^a`bOQGHF ^�cET j_^�?{`bOQC�LQA�c7DEy���A�? TEA�cEFBO<`bOQA�F O<` OQF cEG�`Wj�GHFBFBOQ�ELQA
`bGzTE?b^S�k^�ci|�Fb^aJ�AVC�GHcEC�LQDEFBOQGHcEFNGHc�`bgEAVj_^a`bgi�[^S|�G�J6`bgEAVFBDEL<J�DE?BOQCW^�C�OQT�TEA�jELQA�`bOQGHc¢:�MPA�`x^�OQLQA�T
yzG*TEA�L¢CS^�LQC�DEL«^a`bOQGHcEF���GHDELQT�C�GHcEFBOQTEA�?b^��EL<|dgEA�LQj�OQc(jE?BG��*OQTEOQcEh�FBGHyzA jEL«^�DEFBOQ�ELQA ^�cEF{��A�?BF�:

�('�� ��� 5 � =?B ��� ��4 5�� & � � �>,/B?= &����<)

�%c0`bgEAV¨_?BF{`)�_OQhHgi`PGHc0`bgEA®9H��`bg0G�J �PjE?BOQL&`bgEA��¥^�LQC�GHc	�_A��kJ�?BGHy ]©��A�?Bj1J+^!5 A�cEgEG�J�A�c�FBGHD1`bg*�
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F{`x^�C0*�A�T0TEA�FBC�A�cETEOQcEhzj_^�?{`f?BAS^�CxgEA�T�TEG��Nc�`bG(;H:Y9 *7y�:@�fgEA©¨_?BF{`P�H��yzOQcdG�J&`bgEA��_OQhHgi` � 	 � �H���
��� �H�� N^�?BAVA R1C�LQDETEA�T�J�?BGHy `bgEA�T_^a`x^z^�c_^�L<|*FBOQF�:��PFPFBgEG��Nc�OQc��6OQhHDE?BA��*: X�`bgEA�C�GHDEci`©?b^a`bAVG�J
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A 5 A�C�`���FBA�AW��A�LQG��  ��NgEOQCxg��[^�FP^�LQFBG�GH�EFBA�?{�HA�T�OQc(`bgEAWFBA�C�GHcET�=@�%�I± � K�OQcEF{`b?BDEyzA�ci`IG�J6GHDE?
hH?BGHDEj DEFBA�T3J�GH? hH?BGHDEcET3�_^�FBA�T3yzAS^�FBDE?BA�yzA�ci`bF � �IA�C0*�A�?���j�A�?BFBGHc_^�LeC�GHyzy�DEcEOQCS^a`bOQGHc* NGH?V^
Fb^�yzjELQOQcEhVLQOQcEANA 5 A�C�`#�@O<J�FBGHyzA � ������A�?BAW^�TEFBGH?B��A�TdGHc�`bgEAI�[^�LQLQF�TEDE?BOQcEh�AS^�?BLQOQA�?eyzAS^�FBDE?BA �
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`bgEA�A R1j�A�C�`bA�T¢:I� `PFBA�A�yzFI`bg_^a`I`bgEA�?BA�OQFP^�`bA�cETEA�cEC�|�J�GH?IFBLQOQhHgi`bL<|(FBy�^�LQLQA�?fCS^�LQOQ�E?b^a`bOQGHc
J+^�C�`bGH?BF ��FBLQGHj�ANG�J�`bgEAI?BA�hH?BA�FBFBOQGHc�LQOQcEA�F� �J�GH?@gEOQhHgEA�?@�[^a`bA�?e��^�j�GH?eC�GHci`bA�ci`S:@�fgEAIm7D_^�c*�
`bO<`%|vG�JP�[^a`bA�?®��^�j�GH?�OQc `bgEA �_G�� ?BAS^�C�`bGH?®�[^�FzC�GHci`b?BGHLQLQA�T m7D_^�LQO<`x^a`bO<�HA�L<|6���NO<`bg `bgEA
DEFBA G�J6TEO 5 A�?BA�ci`fC�?BO<`bOQCS^�L GH?BO<¨_C�A�F��1`b?BGHDEhHgd�NgEOQCxg�g7DEyzOQTEO<¨_A�T(cEO<`b?BGHhHA�c �_G���A�T¢: #&^a`bA�?
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 � ��� � ��QS�65��6�0@��6�0�6fd#�$e�H��(-+->�*j��.'+?#B�m$t�B�6.�#B*�!;#B�dl:��.��6*<�4��5�#B*;�"#B�g.��6�g.

^�OQ?BC�?b^aJ}`VyzAS^�FBDE?BA�yzA�ci`bF�^�cET3FBDE�EFBA�m7DEA�ci`�yzGH?BAzjE?BA�C�OQFBA�L«^�� yzAS^�FBDE?BA�yzA�ci`bFV�NO<`bgv^
DEFBA�G�J�^(TEA�� j�GHOQci` yzA�`bA�?���C�GHc1¨_?ByzA�Tr`bgEOQF TEA�j�A�cETEA�cEC�| G�Je`bgEA�CS^�LQOQ�E?b^a`bOQGHc�J+^�C�`bGH?
GHc(`bgEAWC�GHcEC�A�ci`b?b^a`bOQGHc�G�J�`bgEA �[^a`bA�?f��^�j�GH?fOQc(`bgEA �_G�� ?BAS^�C�`bGH? � 3 A�?b�H\! p:

. ��^#4�)� � 	 � 	,.
�`��� ���
	 ��./�,�-����� 	,.
� �,�A �"� �\����2 8
�PF�TEOQFBC�DEFBFBA�T®jE?BA��*OQGHDEFBL<|6�H=@�%�I± � KVTEOQT�cEG�`6g_^S�HA[^IF{`x^��ELQA�j�A�?{J�GH?By�^�cEC�A@`bgE?BGHDEhHgEGHD1`
`bgEA4�_OQhHgi`#��`bgEA�C�GHDEci`�?b^a`bA�G�JE`bgEA�A�TEDEC�`@OQGHc � � �� g_^�T�^Py�^�?2*�A�TEL<|WOQcEC�?BAS^�FBOQcEhPjE?BG�¨_LQA
J�GH?�`bgEAP¨_?BF{`fli���t�H��yzOQc®`bg7DEFfcEG�`f^�LQLQG��NOQcEhVA���^�LQD_^a`bOQGHc�G�J�`bgEA©T_^a`x^1:@=�GHFBFBOQ�ELQA©?BAS^�FBGHc
G�JN`bgEOQF�j�A�?{`bDE?B�_^a`bOQGHc C�GHDELQT ��A�`bgEA�OQcEO<`bO«^�LQOQ°S^a`bOQGHcrG�JN`bgEA(A�LQA�C�`b?BGHcEOQC�F��NgEOQCxg `x^�*�A�F
jEL«^�C�AdGHcEL<|3^aJ}`bA�?�`x^�*�A(G�56: �_GH?�`bgEAdGHj1`bOQy�DEy j�A�?{J�GH?By�^�cEC�AdG�Jf`bgEA(OQcEF{`b?BDEyzA�ci`�OQF
FBDEhHhHA�F{`bA�T ^�C�GHci`bOQc7DEGHDEFV?BDEc3G�J�`bgEAzOQcEF{`b?BDEyzA�ci`S: �Ic1J�GH?{`bDEc_^a`bA�L<|6�&J�GH? `bgEA�^�OQ?BC�?b^aJ}`
yzAS^�FBDE?BA�yzA�ci`bF�`bgEOQF�g_^�F®cEG�`®��A�A�c DEj `bGrcEG��Uj�GHFBFBOQ�ELQA���^�C�C�GH?BTEOQcEh�`bG�`bgEA(Fb^aJ�A�`%|
OQcEF{`b?BDEC�`bOQGHcEF�`bgEA�?BArOQFdcEG j�G���A�?(FBDEjEjEL<|	TEDE?BOQcEhv`bgEA0J�DEA�LQOQcEhvG�JW`bgEA ^�OQ?BC�?b^aJ}` ��Op: A�:
��A�J�GH?BA©`x^�*�AVG�5  [^�cET�`bgEA�?BA�J�GH?BA `bgEAWOQcEF{`b?BDEyzA�ci`NCS^�c�OQcEO<`bO«^�LQOQ°�ANGHcEL<|(^aJ}`bA�?f`bgEA �_OQhHgi`
F{`x^�?{`bF�:@�fgEOQF�� �[^�?ByzOQcEh�DEj��*J+^�C�A��1TEDE?BOQcEh��NgEOQCxg(cEG�DEFBA�J�DEL¢T_^a`x^�CS^�cd��A©GH�1`x^�OQcEA�T��*OQF
^�LQyzGHF{`NGHcEAV`bgEOQ?BT�G�J�`bgEA �_OQhHgi`I`bOQyzA�: � O<`bg�`bgEA�gEA�LQj0G�J@^�c0OQci`bA�?Bc_^�L&j�G���A�?PFBDEjEjEL<|
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 � ��� ����Rr�H�B!'&�*��"@m���0@m�H��(?�6&�(=��.��"@m�g�B! � #Hl .'��*�#B&��4�m.'�0�P]Y2O2 �6*'+-.'+?�H��(	#B*'+ � �"�

`bgEA©OQcEF{`b?BDEyzA�ci`fC�GHDELQTd?BDEcdJ�GH?f^VJ�A�� gEGHDE?BF[��A�J�GH?BAP`bgEA©��A�hHOQc(G�J�`bgEA©yzAS^�FBDE?BA�yzA�ci`bF
^�cET�`bgEA�?BA�J�GH?BAWy�^�*�A DEFBAVG�J�`bgEAWT_^a`x^®TEDE?BOQcEh®`bgEA �NgEGHLQA��_OQhHgi`S:
=@?BG��*OQFBOQGHc�G�J�j�G���A�?0FBDEjEjEL<|�FBGHyzAr`bOQyzA OQc ^�T1��^�cEC�A C�GHDELQT ^�LQFBG *�A�A�j `bgEA �I±0=
?BDEcEcEOQcEh jE?BG��*OQTEOQcEhv`bgEOQF��[^S| ^ � C�LQAS^�cEA�?��[y�^�FBF(FBj�A�C�`b?BGHyzA�`bA�?(Cxg_^�y���A�?�:�MPDE?BOQcEh
`bgEOQFNCS^�yzj_^�OQhHc�^aJ}`bA�?f`bgEAW`bDE?BcEOQcEh�G�5 G�J6`bgEAWjEDEyzj0^�OQ?fG�J6`bgEA�^�OQ?BC�?b^aJ}`fCS^��EOQc�J�DELQL¢G�J
OQyzjEDE?BO<`bOQA�Fe�[^�FNA�ci`bA�?BOQcEh®`bgEA y�^�FBFfFBj�A�C�`b?BGHyzA�`bA�?NCxg_^�y���A�?��1�NgEOQCxg(`bG�FBGHyzA A R*`bA�cET
C�GHDELQT�g_^S�HA�^!5 A�C�`bA�T�`bgEAWm7D_^�LQO<`%|dG�J�`bgEAWyzAS^�FBDE?BA�yzA�ci`bF�:
�%cvCS^�FBAz`bg_^a`�`bgEA�OQcEF{`x^��EOQLQO<`%|�G�J[`bgEA�C�GHDEci`®?b^a`bAzG�J[`bgEA�A�TEDEC�`®OQGHc � � �� OQFVCS^�DEFBA�T
^�cET /aGH?PA�cEg_^�cEC�A�T �i|�`bgEA�Cxg_^�cEhHA�F©G�J@`bA�yzj�A�?b^a`bDE?BA�OQc0`bgEA�CS^��EOQc��¥`bgEA �_G�� ?BAS^�C�`bGH?
FBgEGHDELQT0��A *�A�j1` OQc0^zC�GHcEF{`x^�ci`P`bA�yzj�A�?b^a`bDE?BA ��A�: hE:fOQc�\i� � � �NgEOQCxg0�[^�F©^�L<�[^S|*FI`bgEA
¨_c_^�L*`bA�yzj�A�?b^a`bDE?BA�G�J_`bgEAfhi^�F6Fb^�yzjELQA� ��NO<`bg®^©gEA�LQj�G�J¥gEAS^a`bOQcEh©�_^�cETEFe^�cET�OQcEFBDEL«^a`bOQcEh
y�^a`bA�?BO«^�LQF�:

. �a�����-��*) �K����� � *�	
�_GH?V`bgEA(^�OQ?VFb^�yzjELQOQcEh��[^�F�DEFBA�T-^r96yzy C�?BO<`bOQCS^�L�GH?BO<¨_C�A�y�^�TEA�G�JN��A �_GHc¢: �%cv`bgEA
L«^���GH?b^a`bGH?{|z�[^�FPOQci�HA�F{`bOQhi^a`bA�T��NgEA�`bgEA�?I`bgEAWC�?BO<`bOQCS^�L �_G��k� C�GH?B?BA�L«^a`bA�FNLQOQcEAS^�?BL<|z�NO<`bg
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`bgEA(jE?BA�FBFBDE?BA�DEj*�%F{`b?BAS^�y = ��FBA�A��6OQhHDE?BA(�*:<; 	" : �_GH?®^�c7DEy���A�?�G�JIjE?BA�FBFBDE?BA�F ��C�GH?t�
?BA�FBj�GHcETEOQcEh0`bG0`bgEA(^a`byzGHFBjEgEA�?BOQCzjE?BA�FBFBDE?BA�F�OQc3TEO 5 A�?BA�ci` �_OQhHgi`�^�L<`bO<`bDETEA�F� `bgEA �_G��
?BA�y�^�OQcEF jE?BGHj�GH?{`bOQGHc_^�L6`bG0=¡^�FVA R1j�A�C�`bA�T¢:(�fgEA�?BA�hH?BA�FBFBOQGHc3LQOQcEA���	 ^H=<�©� `bgEGHDEhHg��
TEA��*O«^a`bA�FeJ�?BGHy�`bgEAIGHcEAPCS^�LQC�DEL«^a`bA�T®�NO<`bgz`bgEAIgEA�LQj�G�J `bgEAIJ�GH?By�DEL«^ hHO<�*OQcEh `bgEAIC�?BO<`bOQCS^�L
�_G�� 4 � ^�FN^®J�DEcEC�`bOQGHc�G�J6jE?BA�FBFBDE?BA�= �

4 � 	 � � � � � � � � � �
� �$# �
* " �

��� �
� � �

� �� 
�� � � �
� � �

� *�$# � � � " �p�*: �� 

�NgEA�?BA3?(`bgEA ?b^�TEOQDEF�G�J�C�?BO<`bOQCS^�L©GH?BO<¨_C�A OQc�yzy��©¬ 	 �1: �"�H\1; ��� � �
� � �)( � ����� ��� �
# � 	W9"	�\1:<;��87&� " � 	�;��1;�\1:Y9H�6y��_^�?���* 	�;H: li�i�al"�6± 	W9 �1: �1;�\��&= ^�cET � ^�y��EOQA�ci`WjE?BA�Ft�FBDE?BA®^�cET�`bA�yzj�A�?b^a`bDE?BA�F�:��PF©TEA�yzGHcEF{`b?b^a`bA�TrOQc0`bgEA�hH?b^�jEg0`bgEA �_G��NF yzAS^�FBDE?BA�T ^�?BA
LQG���A�?�`bg_^�c�`bgEA4�_G��NF@jE?BA�TEOQC�`bA�T¢:6� `@OQF�`bgEA�?BA�J�GH?BA�cEA�C�A�FBFb^�?{|®cEG�`�GHcEL<|W`bG©CS^�LQOQ�E?b^a`bAe`bgEA
`bA �_GHcrGH?BO<¨_C�A�FP�ED1`W^�LQFBGz`bG(CxgEA�C0*��NgEA�`bgEA�?©`bgEA�OQ?P?BA�hH?BA�FBFBOQGHcrLQOQcEA�FP^�?BA�?BA�jE?BG*TEDEC�OQ�ELQA
�NO<`bg0`bOQyzA�:P�%crGH?BTEA�?P`bG(^S�HGHOQTrj�G�`bA�ci`bO«^�L&C�GHyzjELQOQCS^a`bOQGHcEFNO<`©OQFPFBDEhHhHA�F{`bA�Tr`bgEA�DEFBA�G�J
^dF{`x^�OQcELQA�FBFPF{`bA�A�L@C�?BO<`bOQCS^�L&GH?BO<¨_C�A�FP�NgEOQCxg CS^�crcEG�` TEA�J�GH?By �NO<`bg�`bOQyzA�^�cET�`bgEA �_G��NF
^�?BA ?BA�jE?BG*TEDEC�OQ�ELQA��EFBGzO<`NFBD1�zC�A�FIO<J�`bgEA�|�^�?BAWCS^�LQOQ�E?b^a`bA�T(GHcEC�A�:
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3W^�FBA�GHDEF®K����©�! Vg_^�F���A�A�c yzAS^�FBDE?BA�TvOQc `bgEA�FBOQy�DEL«^a`bA�T3OQci`bA�?Bc_^�L �_G���G�JI^�c ^�OQ?BC�?b^aJ}`Vhi^�F
`bDE?B�EOQcEA�^a`VhH?BGHDEcET3LQA��HA�LeTEDE?BOQcEh�`bgEA �@DE?BGHj�AS^�c ��GHyzyzOQFBFBOQGHcrJ�DEcETEA�T3jE?BG�BA�C�`®=6^�?{`��@yzOQF
�p±�AS^�FBDE?BA�yzA�ci`e^�cET®jE?BA�TEOQC�`bOQGHc�G�J_A�yzOQFBFBOQGHcEF�G�J�^�A�?BGHFBGHLQF�^�cET�hi^�FBA�GHDEF�jE?BA�C�DE?BFBGH?BF6J�?BGHykhi^�F
`bDE?B�EOQcEAzA�cEhHOQcEA�F� :0]©�7BA�C�`bO<�HAdG�J[`bgEAzjE?BG�BA�C�`�=6^�?{`��@yzOQF �[^�F�`bG0hHG�J�DE?{`bgEA�?V`bg_^�cvAS^�?BLQOQA�?
F{`bDETEOQA�F����i|0hi^�OQcEOQcEhd^dTEA�`x^�OQLQA�T�DEcETEA�?BF{`x^�cETEOQcEh(G�J@`bgEA®C�GHyzj�GHFBO<`bOQGHc0^�cET�`b?b^�cEF{J�GH?By�^a`bOQGHc
G�J6C�GHy��EDEF{`bOQGHc�hi^�FBA�FI^�cET�j_^�?{`bOQC�LQA�F[J�GH?ByzA�T(OQcEFBOQTEAW^�c0^�OQ?BC�?b^aJ}`fA�cEhHOQcEA�:

�<'*) � �>. + 
�,�� � � B*4 �>,/5��#.�0 �

�&��GPCS^�yzj_^�OQhHcEF ��A�?BA�jEL«^�cEcEA�TWTEDE?BOQcEhN`bgEA�=6^�?{`��@yzOQF�jE?BG�BA�C�`S: � G�`bgW��A�?BA�gEGHF{`bA�T��i| �©OQcEA �
`bO�� �}J�GH?ByzA�?�M��e¬��� �OQcd�¥^�?Bc7��GH?BGHDEhHg�� �)7 �NgEA�?BAP`bgEAPcEA�C�A�FBFb^�?{|dJ+^�C�OQLQO<`bOQA�F6��A�?BA©TEA�FBOQhHcEA�T
^�cET jE?BG*TEDEC�A�T¢: �fgEA�FBA�J+^�C�OQLQO<`bOQA�F�C�GHyzjE?BOQFBA�T-^rC�GHy��EDEF{`bOQGHc F{|*F{`bA�y¯`bg_^a`�OQc `bA�CxgEcEGHLQGHh�|
`bA�?ByzF�OQFeC�GHyzj_^a`bOQ�ELQA[�NO<`bg�`bgEAP�{� �I] ���%ci`bA�?Bc_^a`bOQGHc_^�L ��O<�*OQL �&�*O«^a`bOQGHc�]©?Bhi^�cEOQ°S^a`bOQGHc* �A�yzOQFt�
FBOQGHc F{`x^�cET_^�?BTEFd^�cET�^ �IG�` �@cET K*OQy�DEL«^a`bGH? � � ��K  z^a`B`x^�CxgEA�T `bG `bgEA0C�GHy��EDEF{`bGH?�:��fgEA
FBGa�%CS^�LQLQA�T � ��K3OQF�^�c3A R1j_^�cEFBOQGHc F{|*F{`bA�y `bg_^a`�FBOQy�DEL«^a`bA�FW`bgEA�`bgEA�?ByzG*T1|*c_^�yzOQC�jE?BG*C�A�FBFBA�F
OQci�HGHL<�HA�T(OQc�`bgEA©A R1j_^�cEFBOQGHc(G�J&hi^�FBA�FfOQcz`bgEAP`bDE?B�EOQcEA ^�cET(cEGH°�°�LQAPF{`x^�hHA�FfG�J�^�cdA�cEhHOQcEA�:@�fgEA
jE?BOQcEC�OQj_^�L�^�OQy G�Je`bgEA�`bA�F{`bF �[^�F `bG(A RE^�yzOQcEA�`bgEA�A 5 A�C�`WG�J�J�DEA�L�FBDEL<J�DE?©C�GHci`bA�ci` �+�@KE�  PGHc
^�A�?BGHFBGHLe^�cET3^�A�?BGHFBGHL@jE?BA�C�DE?BFBGH?WA�yzOQFBFBOQGHcEF�:��fgEA��_^�FBA�J�DEA�L���`bgEA�?BA�J�GH?BA����[^�FVCxgEGHFBA�c `bG���A
LQG��¡FBDEL<J�DE?)*�A�?BGHFBA�cEA �p����jEjEy  '��TEGHj�A�T0`bG�yzG*TEO<J}|d`bgEA�FBDEL<J�DE?IC�GHci`bA�ci` DEj0`bG(^zy�^�R1OQy�DEy
G�J�;�9"	���jEjEy�:��fgEA C�GHy��EDEF{`bGH?��[^�FfGHj�A�?b^a`bA�T�OQc�`%��G�C�GHcETEO<`bOQGHcEF�?BA�jE?BA�FBA�ci`x^a`bO<�HAWG�J�LQA�hi^�C�|

	�\
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^�cET0yzG*TEA�?Bc0^�OQ?BC�?b^aJ}`NC�?BDEOQFBA�:[�fgEAVTEO 5 A�?BA�cEC�A�FP��A�`%��A�A�c0`bgEAVGHLQT0^�cET�yzG*TEA�?Bc�C�?BDEOQFBAVC�GHc*�
TEO<`bOQGHc3C�GHcEC�A�?Bc-TEO 5 A�?BA�ci`®C�GHy��EDEF{`bGH?�jE?BA�FBFBDE?BA�^�cET `bA�yzj�A�?b^a`bDE?BA�F��@J�DEA�L4�_G��NF �+���  V^�cET
^�OQ?t� `bGa� J�DEA�L�?b^a`bOQGHF�:
�fgEA(OQcEO<`bO«^�L�CS^�yzj_^�OQhHc `bG*G6* jEL«^�C�A�TEDE?BOQcEh0`bgEAdj�A�?BOQG*T 9H� � ^�c7D_^�?{|v^�cET �_A��E?BD_^�?{| ;6�

9��H�1;H:®±�AS^�FBDE?BA�yzA�ci`bFW��A�?BA�y�^�TEA�OQcr`bgEA®A R1g_^�DEF{`VG�J�`bgEA®C�GHy��EDEF{`bGH?W^�cET hi^�F©�[^�FWFb^�y®�
jELQA�T-^a`zA�LQA��HA�c-jE?BGH��A�j�GHFBO<`bOQGHcEF®^�C�?BGHFBFzC�GHy��EDEF{`bGH?�� F�A R1O<`zcEGH°�°�LQA���^ \H� �-FByzOQLQAdFBg_^�j�A�T
TEOQFBCxg_^�?BhHAdcEGH°�°�LQA�: �©OQcEA�`bO�� ^�C�C�GHyzyzG*T_^a`bA�T3?BA�FBAS^�?BCxgEA�?BF®J�?BGHy FBA��HA�c-FBA�j_^�?b^a`bAd?BA�FBAS^�?BCxg
hH?BGHDEjEFN`bG�CS^�?B?{|�GHD1`I`bgEAVJ�GHLQLQG��NOQcEh®yzAS^�FBDE?BA�yzA�ci`bF��NM�#&¬[�%�t='� �¥�EL«^�C0*(CS^�?B��GHc�^�cET�DEL<`b?b^��
¨_cEAfj_^�?{`bOQC�LQA�F � �IcEO<�HA�?BFBO<`%|�G�J �©OQA�cEc_^��iC�LQGHDET®C�GHcETEA�cEFb^a`bOQGHc®c7DEC�LQA�O��i��A�CxgEcEOQCS^�LEDEcEO<�HA�?BFBO<`%|�G�J
�©OQA�cEc_^��_^�A�?BGHFBGHL C�GHyzj�GHFBO<`bOQGHc �1=6^�DEL&K*CxgEA�?B?BA�?N�%cEF{`bO<`bD1`bA��_gi|*hH?BGHFBC�GHjEOQC�O<`%|dG�J6^�A�?BGHFBGHL¢j_^�?{`bO �
C�LQA�F � �IcEO<�HA�?BFBO<`%|WG�J��3DEjEj�A�?{`x^�L��agi|*TE?BG*CS^�?B��GHc�^�c_^�L<|*FBOQF � �IcEO<�HA�?BFBO<`%|WG�J #�A�A�TEF��7]�� ?b^�TEOQCS^�LQF �
±0=@�p� 7&�1K����©�! e^�cET�OQGHcEF�:@±�G*TEA�LQOQcEhW��GH?2*®g_^�F���A�A�c(^�LQFBGWC�GHcETEDEC�`bA�Td�i| �©OQcEA�`bO�� � �IcEO<�HA�?t�
FBO<`%| G�J��@FBFBA�c ^�cET��IcEO<�HA�?BFBO<`%| G�JNK7`b?b^�FB��GHDE?BhE:d�fgEA�y�^�BGH?WA R1j�A�?BOQyzA�ci`x^�L�^�cET3yzG*TEA�LQOQcEh
?BA�FBDEL<`bF�G�Jf`bgEA�=6^�?{`��@yzOQF��WCS^�yzj_^�OQhHcv^�?BAdhHO<�HA�c OQc3`bgEAdG��HA�?{�*OQA��Uj_^�j�A�? � � OQL«�H\1 ����NgEOQLQA
yzGH?BA�TEA�FBC�?BOQj1`bO<�HA®��GH?2*0G�J�AS^�Cxg hH?BGHDEj OQF©hHO<�HA�c OQc�� � 3©|*Fb�H\! �� � =�A�`x�H\� �� � �P^S�1�H\! �� � �P?Bc_�H\! ��
� 7W^a`x�H\. p:
�fgEA�FBA�C�GHcET =6^�?{`��@yzOQFWCS^�yzj_^�OQhHc `bG*G6*�jEL«^�C�AzOQc ±0^�?BCxg 9��H�i9*:�±�AS^�FBDE?BA�yzA�ci`bF���A�?BA

y�^�TEAfOQc®`bgEAfA R1g_^�DEF{`�G�J�`bgEANC�GHy��EDEF{`bGH?e^�cET�`bgEAN^a`B`x^�CxgEA�T � ��K �+�6OQhHDE?BAN�1:<;  :6�fgEANTEO 5 A�?t�
A�cEC�A ��A�`%��A�A�c�^�?BAS^�L¢hi^�F�`bDE?B�EOQcEA©A�cEhHOQcEA ^�cETd`bgEA � ��K�OQF�`bg_^a`[`bgEA©L«^a`B`bA�?[g_^�F[cEG®yzG��*OQcEh
j_^�?{`bF�^�cET `bgEA�?BA�J�GH?BAzCS^�cEcEG�`�FBOQy�DEL«^a`bA�`bgEAzT1|*c_^�yzOQC�A 5 A�C�`V`bg_^a`�^�?BG�`x^a`bOQcEhd`bDE?B�EOQcEAzCS^�c
g_^S�HA©GHc�`bgEA©j_^�?{`bOQC�DEL«^a`bA�F�OQcz`bgEA©^�OQ?�j_^a`bg¢:��fgEA©FBOQy�DEL«^a`bOQGHc�G�J�`bgEAPOQci`bA�?t�%F{`x^�hHAI`bgEA�?ByzG*T1|i�
c_^�yzOQC C�GHcETEO<`bOQGHcEFNOQc(`bgEA � ��K���A�?BA�^�CxgEOQA��HA�T��i|�j_^�FBFBOQcEh�`bgEAVgEG�`IC�GHy��EDEF{`bOQGHc�jE?BG*TEDEC�`bF
`bgE?BGHDEhHg3^�FBA�?BOQA�FVG�J[gEAS^a`�A R1Cxg_^�cEhHA�?BF��6�NgEOQCxg3A R*`b?b^�C�`bA�TvA�cEA�?Bh�|rJ�?BGHy~`bgEAzhi^�F���LQG���A�?BOQcEh
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O<`bF�`bA�yzj�A�?b^a`bDE?BA(^�cET �i|vC�?BGHFBF�FBA�C�`bOQGHc_^�L[^�?BAS^�Cxg_^�cEhHA�F��NgEOQCxg C�GHci`b?BGHLQLQA�T3`bgEA(jE?BA�FBFBDE?BA�:
�PF®OQcv`bgEAd¨_?BF{`zCS^�yzj_^�OQhHc���yzAS^�FBDE?BA�yzA�ci`bF���A�?BA�y�^�TEAdJ�GH?�`bgEA(GHLQT ^�cET yzG*TEA�?Bc C�?BDEOQFBA
C�GHcETEO<`bOQGHc�^�cET0TEO 5 A�?BA�ci`P�@KE�P:¥�fgEA�� ��K(�[^�FITEA�FBOQhHcEA�T�`bGzg_^S�HAV`bA�yzj�A�?b^a`bDE?BAW?b^a`bOQGHFI^�cET
?BA�FBOQTEA�cEC�AI`bOQyzA�FeFBOQyzOQL«^�?�`bGV`bgEGHFBANJ�GHDEcET�OQc�^VyzG*TEA�?Bc�^�OQ?BC�?b^aJ}`�A�cEhHOQcEAI^a`[^WC�?BDEOQFBAP^�L<`bO<`bDETEA
G�J�\i� � �H�H�6J}`S:
�fgEA �@KE�ULQA��HA�LQFdC�G��HA�?BA�T�`bgEA�?b^�cEhHA0J�?BGHy LQG�� FBDELQjEg7DE?�J�DEA�L��p����jEjEy  �`bG3`bgEA�C�GHc*�

`bA�yzj�GH?b^�?{|r^S�HA�?b^�hHA ��lE;���jEjEy  ©^�cET `bG�^(y�^�R1OQy�DEy~G�J[^���GHD1` `bgE?BA�A®`bOQyzA�F©`bgEOQFW^S�HA�?b^�hHA
�t;�9"	���jEjEy  WTEA�¨_cEA�T gEA�?BA�^�F�#�G�� ��±�OQT ^�cET �IOQhHg � #��@± � �� ��@KE�)�6?BA�FBj�A�C�`bO<�HA�L<|H: �fgEA
FBDELQjEg7DE?�C�GHci`bA�ci`®�[^�F���^�?BOQA�T3�i|v^�TETEOQcEh-*7cEG��Nc m7D_^�ci`bO<`bOQA�F�G�JN��A�cE°�A�cEA�`bgEOQGHL�� � � $ % ��$  
`bG�`bgEAzLQG�� �@KE�kJ�DEA�Lp:z�%cv^�TETEO<`bOQGHc��&^0K*gEA�LQL�^�TETEO<`bO<�HA&*7cEG��Nc ^�F �©='��;��1; �+����9H�����e;�9 �H�
� � � ��� � �IGHcEA���K7`x^�cET_^�?BT����IOQhHg GH?�� �eK � �� W�[^�F®DEFBA�T �NO<`bg LQG�� �@KE� J�DEA�L[OQcvGH?BTEA�?�`bG
F{`bDET1| `bgEA0A 5 A�C�`bF�GHc A R1g_^�DEF{`dA�yzOQFBFBOQGHcEF�:��fgEOQF�^�TETEO<`bO<�HA(�[^�F�GH?BOQhHOQc_^�LQL<| TEA��HA�LQGHj�A�T `bG
A R*`bA�cET `bgEA(`bgEA�?By�^�L[F{`x^��EOQLQO<`%| G�J � =6� ��BA�`®J�DEA�L[J�GH?�DEFBA�OQc yzOQLQO<`x^�?{| ^�jEjELQOQCS^a`bOQGHcEF��i| ^a`
LQAS^�F{`W;��H���_� �p�H� �¥�  :_�fgEAWDEFBAWG�J �©='��;��1; �fTETEO<`bO<�HA g_^�FN��A�A�c�FBgEG��Nc�`bG"�@O� �OQcEC�?BAS^�FBA `bgEA
`bgEA�?By�^�L6F{`x^��EOQLQO<`%|�G�J � =6� ���¢OQO� f?BA�TEDEC�A®J�DEA�L6y�^�cEO<J�GHLQT�^�cETrcEGH°�°�LQA�C�G6*7OQcEh(TEA�j�GHFBO<`bF OQc�hi^�F
`bDE?B�EOQcEAPA�cEhHOQcEA�F��E^�cETdOQOQO� �C�LQAS^�c*�%DEj�CS^�?B��GHcdTEA�j�GHFBO<`bF[OQcz`bgEA©gEG�`[A�cEhHOQcEAPFBA�C�`bOQGHcEF�J�?BGHy `bgEA
C�GHy��EDEF{`bGH?W`bgE?BGHDEhHg `bG�`bgEA�^aJ}`bA�?B�EDE?BcEA�?�:(�fgEA�TEOQ?BA�C�`���A�cEA�¨E`bF�^�?BAz?BA�TEDEC�A�T3J�DEA�L �%?BA�L«^a`bA�T
y�^�OQci`bA�c_^�cEC�A C�GHF{`bFI^�cET�OQcEC�?BAS^�FBA�T�?BA�LQO«^��EOQLQO<`%|�G�J�`bDE?B�EOQcEA A�cEhHOQcEA�F�:��©='��;��1;V^�TETEO<`bO<�HA©J�DEA�L
g_^�F[J�GHDEcET(�NOQTEA�FBjE?BAS^�T�DEFBA OQc �V:YK�:_yzOQLQO<`x^�?{|�^�OQ?BC�?b^aJ}`f^�cET�OQF[C�DE?B?BA�ci`bL<|(��A�OQcEh�^�FBFBA�FBFBA�T0�i|
FBA��HA�?b^�L�C�GHyzyzA�?BC�O«^�L�^�OQ?BLQOQcEA�F�:�MPA�`x^�OQLQFNG�J�`bgEAW`%��G�C�GHy��EDEF{`bGH?IGHj�A�?b^a`bOQGHc_^�L¢C�GHcETEO<`bOQGHcEFI^�?BA
hHO<�HA�c�OQc(�6^��ELQAV�1:<;H:
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�fgEA�±0=@�p� 7UOQcEF{`b?BDEyzA�ci`bF©��A�?BAzOQcEF{`x^�LQLQA�T�OQcr`bgEA�C�GHy��EDEF{`bGH? ?BG*GHy�� �NgEA�?BAzcEG�GHcEA®C�GHDELQT
hi^�OQc®^�TEyzO<`B`x^�cEC�A[TEDE?BOQcEh©`bgEA[`bA�F{`e?BDEcEF@J�GH?�Fb^aJ�A�`%|®?BAS^�FBGHcEF�:@�_GH?6`bgEAN^�C�C�GHyzyzG*T_^a`bOQGHc�G�J ^�LQL
`bgEAfj_^�?{`bcEA�?BF6`bgEA�?BA[�[^�F@jE?BG��*OQTEA�T�^�cEG�`bgEA�?@?BG*GHy���`bgEAfFBGa�%CS^�LQLQA�T�C�GHci`b?BGHL1?BG*GHy��aJ�?BGHy¡�NgEOQCxg
GHDE?�OQcEF{`b?BDEyzA�ci`bF�C�GHDELQT���APC�GHci`b?BGHLQLQA�Td^�cET�?BA�yzG�`bA�L<|�GHj�A�?b^a`bA�T¢:@�fgEA©?BA�yzG�`bAIGHj�A�?b^a`bOQGHczG�J
`bgEAIOQcEF{`b?BDEyzA�ci`x^a`bOQGHczyzAS^�ci`�^�TETEO<`bOQGHc_^�LEC�GHyzjELQOQCS^a`bOQGHc�`bGW`bgEAPFBA�`�DEjdjEL«^�cEcEOQcEh"�iG�5 A�?BA�T�GHc
`bgEA�G�`bgEA�?Pg_^�cET���`bgEA�^�T1��^�ci`x^�hHA�G�JeFBgEGH?{`bA�?©Fb^�yzjELQOQcEhzLQOQcEA�F�:P�_GH?N`bgEA�OQcEF{`b?BDEyzA�ci`bFPG�J@`bgEA
G�`bgEA�? j_^�?{`bOQC�OQj_^�ci`bFPOQcEF{`x^�LQLQA�T�OQc0`bgEA®C�GHci`b?BGHL�?BG*GHy~^�9���y LQGHcEh(DEcEgEAS^a`bA�T Fb^�yzjELQOQcEh�LQOQcEA
�[^�FNDEFBA�T¢:
�_GH?W`bgEA(K����©�! WyzAS^�FBDE?BA�yzA�ci`�TEDE?BOQcEh�`bgEA�=6^�?{`��@yzOQFVCS^�yzj_^�OQhHc3^r���{±�K OQcEF{`b?BDEyzA�ci`

�[^�FNDEFBA�T��_A�m7DEOQjEj�A�T(�NO<`bg�^�F{`x^�OQcELQA�FBFfF{`bA�A�L��_G�� ?BAS^�C�`bGH? �+��¬�OQcEcEA�?fTEO«^�yzA�`bA�?�l@C�y��1`bG�`x^�L
LQA�cEh�`bg�;���l@C�y  '�7^ gEOQhHg�J�?BA�m7DEA�cEC�|zhHLQG�� TEOQFBCxg_^�?BhHAIOQGHc�FBGHDE?BC�ANJ�GH?@?BAS^�hHA�ci`�OQGHc�jE?BG*TEDEC�`bOQGHc
^�cETz`bgEA �©D_^�TE?BDEj�GHLQAN�%GHc���?b^�j(±0^�FBF[K*j�A�C�`b?BGHyzA�`bA�?����%���{±�K  @J�GH?eOQGHczTEA�`bA�C�`bOQGHc¢: �IAS^a`bOQcEh
�_^�cETEFV��A�?BAd�N?b^�jEj�A�T ^�?BGHDEcET3`bgEA �_G���?BAS^�C�`bGH?�OQc3GH?BTEA�?V`bG-*�A�A�jv`bgEA�hi^�FV`bA�yzj�A�?b^a`bDE?BA
OQc `bgEA0?b^�cEhHA�G�J®;��H� � �P:��fgEA��_G�� ?BAS^�C�`bGH?��[^�F�OQcEFBDEL«^a`bA�T-�NO<`bg ^�LQDEyzOQc7DEy J�GHOQLp: �fgEA
hi^�F�`bA�yzj�A�?b^a`bDE?BAPG�J¢`bgEA©Fb^�yzjELQA �_G�� �[^�F[yzAS^�FBDE?BA�T(^�cETdC�GHci`b?BGHLQLQA�Tz�NO<`bg(=�`©;��H�VFBA�cEFBGH?BF
yzGHDEci`bA�Tz^a`�`bgE?BA�ANj�GHFBO<`bOQGHcEF6OQcEFBOQTEA[`bgEA �_G�� ?BAS^�C�`bGH?�: � O<`bg�`%��GVjE?BA�FBFBDE?BANFBA�cEFBGH?BFe�[^�F@`bgEA
jE?BA�FBFBDE?BA�OQc�`bgEA �_G��¡?BAS^�C�`bGH?NC�GHci`b?BGHLQLQA�T�^�cET-*�A�j1`©C�GHcEF{`x^�ci`PTEDE?BOQcEh�AS^�Cxg � ��K�?BDEc¢:��fgEA
�_G��¡�[^�F©?BA�hHDEL«^a`bA�T��NO<`bgr^z?BA�yzG�`bA�L<|�C�GHci`b?BGHLQLQA�T���^�L<�HA�jEL«^�C�A�T���A�`%��A�A�cr`bgEA �_G��k?BAS^�C�`bGH?
^�cET�`bgEA `%��Gzj_^�?b^�LQLQA�L �%C�GHcEcEA�C�`bA�T(jEDEyzjEFNDEFBA�T¢:
�fgEAeA R1g_^�DEF{`�C�GHyzOQcEh[J�?BGHy � ��K©�[^�F&OQci`b?BG*TEDEC�A�TWOQc GHDE?��_G��3?BAS^�C�`bGH?¢`bgE?BGHDEhHgV^[C�?BO<`bOQCS^�L

GH?BO<¨_C�A�:f�fgEA�C�?BO<`bOQCS^�L�GH?BO<¨_C�AWDEFBA�TrOQcEO<`bO«^�LQL<| �+�1: \�yzy  ��[^�FPA R1Cxg_^�cEhHA�T��NO<`bg�^zFBy�^�LQLQA�?fGHcEA
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�+�1:Y96yzy  6OQcz`bgEAPL«^�F{`�T_^S|zG�J¢`bgEAPA R1j�A�?BOQyzA�ci`#�7�NgEA�c�`bgEAPC�GHy��EDEF{`bGH?e�[^�F��EDE?BcEOQcEhV`bgEAIJ�DEA�L
�NO<`bg `bgEA�gEOQhHgEA�F{`�FBDEL<J�DE?VC�GHci`bA�ci`S:0��G�^S�HGHOQTvhHA�`B`bOQcEh�A R*`b?BA�yzA�L<| gEOQhHg C�GHcEC�A�ci`b?b^a`bOQGHcEF�G�J
FBDEL<J�DE?BOQC�^�C�OQT�OQc�`bgEA �_G�� ?BAS^�C�`bGH?PTEDE?BOQcEhz`bgEOQFPL«^�F{`I`bA�F{`#�¢A�O<`bgEA�?©^�gEOQhHgEA�?ITEOQLQD1`bOQGHc�FBgEGHDELQT
��Ad^�jEjELQOQA�T3GH?�^0FBy�^�LQLQA�?WFb^�yzjELQA,�_G�� J�?BGHy � ��K3FBgEGHDELQT3��Ad^�LQLQG���A�T3`bG0A�ci`bA�?�`bgEA �_G��
?BAS^�C�`bGH?�:�K*OQcEC�AzGHDE?WjEDEyzjEFVC�GHDELQT3cEG�`�^!5 GH?BT3^�gEOQhHgEA�? �_G�� �6O<`W�[^�FVTEA�C�OQTEA�T3`bG�DEFBAz`bgEA
FBy�^�LQLQA�?6GH?BO<¨_C�A�:6�fgEA �_G��-`b?BGHDEhHg®`bgEA�FBANGH?BO<¨_C�A�F���A�?BA 	�96FBLQy��HTEA�j�A�cETEOQcEhWGHc®`bgEAfjE?BA�FBFBDE?BA
��A�gEOQcET¢:

�6R1g_^�DEF{`@hi^�F��[^�F�Fb^�yzjELQA�T�^a`�`bgEA�`bgE?BA�A�F{`x^�hHA�F�OQcV`bgEA�OQci`bA�?Bc_^�L �_G��-G�JE`bgEA � ��K�:a�fgEA�FBA
F{`x^�hHA�FV��A�?BAd?BA�jE?BA�FBA�ci`x^a`bO<�HAdG�Jf`bgEAzgEOQhHg��6OQci`bA�?ByzA�TEO«^a`bAz^�cETvLQG�� jE?BA�FBFBDE?BA�`bDE?B�EOQcEA�F�G�JN^
?BAS^�L�A�cEhHOQcEA��_��A�?BA�`bgEA�?BA�J�GH?BA�c_^�yzA�T �IOQhHg��¥�%ci`bA�?ByzA�TEO«^a`bA�^�cET #�G��kjE?BA�FBFBDE?BA�F{`x^�hHA�F�� �P= �
�t= �'#&=  :_�fgEA � ��K(C�GHcETEO<`bOQGHcEFN^�cET�?BA�FBOQTEA�cEC�AV`bOQyzA�FfG�J�`bgEAVA R1g_^�DEF{`Phi^�FNOQc(`bgEA � ��K�^�?BA
hHO<�HA�crOQc��6^��ELQA®�1:Y9*: �fgE?BA�A®F{`x^�OQcELQA�FBFPF{`bA�A�L�Fb^�yzjELQOQcEh�LQOQcEA�F��pK#  IgEAS^a`bA�TrDEjr`bG�;���� �x� `bG
^S�HGHOQT�C�GHcETEA�cEFb^a`bOQGHc_^�L1LQGHFBFBA�F@��A�?BANDEFBA�T�`bG Fb^�yzjELQA[hi^�Fe^a`�`bgEA[`bgE?BA�ANF{`x^�hHA�F@OQc�`bgEAfOQci`bA�?Bc_^�L
�_G��kG�J�`bgEA�� ��K�:��fgEA�LQA�cEh�`bg0G�J�`bgEA®K#3�[^�F�; 	����¥;�XH��C�y��_`bgEA�OQcEcEA�?ITEO«^�yzA�`bA�?N��A�`%��A�A�c
�1: l7�"	6C�y �*�1:$	H�6C�y ^�cETz`bgEAIhi^�F �_G��	�HA�LQG*C�O<`bOQA�F���A�?BAP?b^�cEhHOQcEh J�?BGHy 9����¥;�9���y /aF@?BA�FBDEL<`bOQcEh
OQc�hi^�Ff?BA�FBOQTEA�cEC�AW`bOQyzA�F ;��&�*Xi�6yzF�:@�%c�C�GHyzj_^�?BOQFBGHcd`bG®`bgEAW?BA�FBOQTEA�cEC�AW`bOQyzA©G�J6`bgEAWA R1g_^�DEF{`
hi^�F@OQc�`bgEA�� ��K � 	P�ayzF� &`bgEA�FBAI^�?BAfy�^�?2*�A�TEL<|�L«^�?BhHA�?�:6�fgEOQF@y�^S|�g_^S�HAICS^�DEFBA�TzOQyzjELQOQCS^a`bOQGHcEF
OQc�GHDE?NyzAS^�FBDE?BA�yzA�ci`bFIC�GHcEC�A�?BcEOQcEhzDEcETEA�FBOQ?b^��ELQA��_j�GHF{` � ��K�GSR1OQT_^a`bOQGHc�G�J�`bgEAVA R1g_^�DEF{`Phi^�F
OQc(`bgEA�K#@:
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�%cd�6OQhHDE?BAI�1:Y9WO<`eFBgEG��Nc�^WFBCxgEA�y�^a`bOQCIG�J `bgEAIFBDEL<J�DE?BOQCI^�C�OQT�FBA�`�DEj�TEDE?BOQcEhW`bgEA©=6^�?{`��@yzOQF
9��H�i9 CS^�yzj_^�OQhHc¢:��fgEAPOQGHc�FBGHDE?BC�AI�[^�F�yzGHDEci`bA�T�;�\�l@C�y DEjEF{`b?BAS^�y�G�J `bgEAIy�^�FBF�FBj�A�C�`b?BGHy®�
A�`bA�?©OQcELQA�`©GH?BO<¨_C�A�: �fgEA®gEOQhHg0J�?BA�m7DEA�cEC�|rTEOQFBCxg_^�?BhHA��EDE?BcEF OQcr^d�ED�5 A�?©hi^�F©G�J ��� � 	*:Y9aFBLQy  
^�cET � ��� �p9H���H��jEjEy OQc � �#�¢�1: ��FBLQy  :I�fgEA�TEOQLQD1`bOQGHc � �W^�TETEA�T0`bG�`bgEA �_G�� ?BAS^�C�`bGH?I�[^�F
gEAS^a`bA�T�DEj0`bG0;��H� �x� ��A�J�GH?BAVOQci`b?BG*TEDEC�A�T0`bGz`bgEA �_G��k?BAS^�C�`bGH?�:��PLQL&G�J�`bgEAV��^�L<�HA�F©^�cET0`bgEA
�_G�� C�GHci`b?BGHLQLQA�?BF[��A�?BAV?BA�yzG�`bA�L<|�GHj�A�?b^a`bA�T¢:
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±�AS^�FBDE?BA�yzA�ci`bFIJ�GH?f`bgEAWgEOQhHgEA�F{`©�@KE� 	�;�9"	���jEjEyU��A�?BAVy�^�TEA J�GH?f`bgEA `%��G�GHj�A�?b^a`bOQcEh�C�GHc*�
TEO<`bOQGHcEFIG�J@`bgEA�C�GHy��EDEF{`bGH?POQc0`bgEA�A R1g_^�DEF{`WG�J@`bgEA�� ��K�: 3W^�FI�[^�F©Fb^�yzjELQA�T0J�GH? 9���yzOQc0^a`
�P=¡^�cET `bgEAz�t= F{`x^�hHA�^�cET J�GH?Wli��yzOQc ^a`W`bgEA #&= F{`x^�hHAzG�J�`bgEA � ��K�:6±�AS^�FBDE?BA�yzA�ci`bF�G�J
�����P�i| �©OQcEA�`bO�� ?BA�m7DEOQ?BA�T0`bgEAW`bG�`x^�L&Fb^�yzjELQA �_G�� ^�cET�`bg7DEFI��A�?BA�C�GHcETEDEC�`bA�TrFBA�j_^�?b^a`bA�L<|H:
�fgEA�?BAWOQF[cEG�^S��^�OQL«^��ELQAN`bOQyzA �%FBA�?BOQA�F�G�J������[J�GH?[C�GHyzj_^�?BOQcEh��NO<`bgd`bgEA GHDE?[GH�1`x^�OQcEA�T	$&�'���)(
�ED1`�GHcEL<|3^�c ^S�HA�?b^�hHA(��^�LQDEAzJ�GH?�A��HA�?{| jE?BA�FBFBDE?BA�F{`x^�hHA�:3MPDE?BOQcEh�`bgEAd`%��G ?BDEcEF ��GHLQT ^�cET
yzG*TEA�?BcvC�?BDEOQFBAdC�GHcETEO<`bOQGHc* ©`bgEA(��¬ �[^�F�gEAS^a`bA�T ^�cETv`bgEA�`bA�yzj�A�?b^a`bDE?BA�?b^�cEhHA�T ��A�`%��A�A�c
��	��t�HX �b�P:i�fgEAIjE?BA�FBFBDE?BAIOQc®`bgEAI��¬-�[^�F *�A�j1`�C�GHcEF{`x^�ci`�^a`�l
	6y��_^�?@^�cET�`bgEAf`bG�`x^�L��_G�� �[^�F
����FBLQyU?BA�FBDEL<`bOQcEh�OQc�^�?BA�FBOQTEA�cEC�A `bOQyzA G�J 	�\�yzF�:
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�6OQhHDE?BA �1: l FBgEG��NF `%��G y�^�FBF FBj�A�C�`b?b^ GH�1`x^�OQcEA�Tk�i|¡`bgEA ���{±�KkOQcEF{`b?BDEyzA�ci`#�¡`bgEA `bGHj
j_^�cEA�L�OQFW`bgEA��_^�C0*7hH?BGHDEcETvFBj�A�C�`b?BDEy ^�cET `bgEA���G�`B`bGHy j_^�cEA�Le`bgEAd^S�HA�?b^�hHA�FBj�A�C�`b?BDEy GH�*�
`x^�OQcEA�T TEDE?BOQcEhr`bgEA�\�?BT `bA�F{`�j�GHOQci` ��GHLQT C�?BDEOQFBA ��#&= F{`x^�hHA� : � G�`bg FBj�A�C�`b?b^ C�GHci`x^�OQc `bgEA
?BAS^�hHA�ci`�OQGHcEF � � �� ��y 	 �i9" '� � � �� �%$ � ����� ��y 	�;�9H�" �^�cET � � �� �%$ � ����� � ��y 	�;��"�� :
�fgEA�C�GHy��EDEF{`bGH?t�%GHc-FBj�A�C�`b?BDEy C�GHci`x^�OQcEFz^�TETEO<`bOQGHc_^�LQL<| J�GHDE?�jE?BG*TEDEC�`zOQGHc FBj�A�C�OQA�F $���� �(
��y 	 X�	" '� $���� �( �%$ � ����� ��y 	�;��H�� '� $���� �( �%$&�'���)( � ��y 	�;�Xi�" �^�cET $���� �( �%$&�'���)( � �
��y 	W9�XH\� N�NgEOQCxg3^�?BA�`bgEA�jE?BG*TEDEC�`VOQGHcEF G�J�`bgEA�OQGHc*�%yzGHLQA�C�DELQA�?BAS^�C�`bOQGHcEF DEFBA�T J�GH?©`bgEA�FBDEL �
J�DE?BOQC�^�C�OQT TEA�`bA�C�`bOQGHc¢: � O<`bg ?BA�L«^a`bO<�HA�L<|3LQG���A�?�^��EDEcET_^�cEC�A � 	W; � �^�jEj�AS^�?z^�F���A�LQLfLQOQcEA�F
�NgEOQCxg ^�?BA®cEG�` OQTEA�ci`bO<¨_A�T¢:��fgEA�FBAz^�?BA�� ��l�^�cET ;�9"	 	 ��l0� �H\��¥�NgEOQCxg ^�?BA®jE?BA�FBA�ci`VOQcrC�GHy®�
�EDEF{`bGH?�GHc-^�cET-G�5�FBj�A�C�`b?b^r�NO<`bgEGHD1`z^�ci| FBOQhHcEO<¨_CS^�ci` �_DEC�`bD_^a`bOQGHc OQc `bgEA�OQ?®j�AS^�*vgEA�OQhHgi`S:
�fgEA�OQ?�y�^�FBFeTEO 5 A�?BA�cEC�APOQF��H\��7jE?BGH�_^��EL<|®OQTEA�ci`bO<¨_A�Td^�F4$ � ��� �1LQOQcEA�Ff;������¥;��H9 �19H� �V^�cET(9"	��
�NgEOQCxgv^�?BA�jE?BA�FBA�ci`�OQc ��G�`bg C�GHy��EDEF{`bGH?WGHcv^�cET G�5 FBj�A�C�`b?b^��NO<`bgEGHD1`W��^�?BO«^a`bOQGHc �&LQOQcEA�FWXHX
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^�cET ;�X�	 	 XHX�� X"���NgEOQCxg0g_^S�HA�^�y�^�FBFNTEO 5 A�?BA�cEC�AWG�J@X"��^�cET0^�jEj�AS^�?I^a`N`bgEAWC�GHy��EDEF{`bGH?t�%GHc
FBj�A�C�`b?BDEy��HJ�GHLQLQG��NOQcEhN`bgEA���^�?BO«^a`bOQGHcEF�G�J¥LQOQcEA�F�X�	P^�cET(;��H� �H¨_c_^�LQL<|6��LQOQcEAI;��i9P^�jEj�AS^�?BF�OQc���G�`bg
FBj�A�C�`b?b^��NO<`bg�gEOQhHgEA�?Nj�AS^�*(OQc�C�GHy��EDEF{`bGH?IGHc�FBj�A�C�`b?BDEy�: �fC�C�GH?BTEOQcEh�`bG * � � F{`bDETEOQA�FN`bgEOQF
OQGHczg_^�Fe`%��G�T_^�DEhHgi`bA�?�OQGHcEF��7GHcEAN�NO<`bg�y�^�FBFN;H;�� ��cEA�D1`b?b^�L¥OQGHczli� 	 � ���  @^�cETd^�cEG�`bgEA�?�GHcEA
�NO<`bg�y�^�FBFIXHX ��cEA�D1`b?b^�L�OQGHc��H\ 	 $ � ���� :
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�6OQhHDE?BA��1:Y��FBgEG��NF�`%��G�y�^�FBF�FBj�A�C�`b?b^0GH�1`x^�OQcEA�T3�i| `bgEA(���{±�K3OQcEF{`b?BDEyzA�ci`#��`bgEA���G�`B`bGHy
j_^�cEA�LIOQF®`bgEA�^S�HA�?b^�hHA0FBj�A�C�`b?BDEy GH�1`x^�OQcEA�T TEDE?BOQcEh `bgEA0�a`bg-`bA�F{`dj�GHOQci` ��yzG*TEA�?Bc C�?BDEOQFBA �
#&=UF{`x^�hHA� : �fgEA ?BAS^�hHA�ci`0^�cET jE?BG*TEDEC�`�OQGHcEF�^�?BA�`bG ��A C�LQAS^�?BL<| FBA�A�c¢: �PF�OQc	`bgEA GHLQT
C�?BDEOQFBA C�GHcETEO<`bOQGHc�^�jEj�AS^�?�^�TETEO<`bOQGHc_^�LQL<|-LQOQcEA�Fd�NgEOQCxg ^�?BA cEG�`�OQTEA�ci`bO<¨_A�T��NO<`bg�?BA�L«^a`bO<�HA�L<|
LQG���A�?z^��EDEcET_^�cEC�A � 	W; � : �fgEA�FBA�^�?BA(`bgEA�Fb^�yzA�^�F�OQc `bgEA�GHLQT C�?BDEOQFBA�^�cET FBGHyzA�cEA�� �
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HFSC, combustor off, old cruise

HFSC, combustor on, old cruise
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� ¬NA�O«X�	1 ��
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HFSC, combustor off, modern cruise

HFSC, combustor on, modern cruise
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`bG $&�'���)([�*O«^W?BAS^�C�`bOQGHcz�NO<`bgz�[^a`bA�?���^�j�GH?�yzGHLQA�C�DELQA�F�:6�fgEA�?BA�J�GH?BAWK����©�! @LQAS^S�*OQcEhV`bgEAP?BAS^�?t�
A�cETdG�J�`bgEA K#rOQF�^�LQL_OQcz`bgEAIJ�GH?By�G�J�hi^�FBA�GHDEF $&�'���)(��NgEOQCxgdOQF�FBDE�EFBA�m7DEA�ci`bL<|dyzAS^�FBDE?BA�Td�i|
`bgEA����{±�K�OQcEF{`b?BDEyzA�ci`S:

�IG���A��HA�?��¢^�FBDE�EF{`x^�ci`bO«^�L¢J�?b^�C�`bOQGHc�G�J6`bgEA�K����©�! [hi^�FBA�FILQAS^S�*OQcEhz^�c0^�OQ?BC�?b^aJ}`Nhi^�Ff`bDE?B�EOQcEA
A�cEhHOQcEA®FBgEGHDELQT ��A�jE?BA�FBA�ci`�^�F �����#�&^�C�C�GH?BTEOQcEh(`bG�FBj�A�C�O«^a`bA�T �����V^�cET $&�'���)(VyzAS^�FBDE?BA �
yzA�ci`bF[?BA�C�A�ci`bL<|d^�C�C�GHyzjELQOQFBgEA�T��i|�`bgEA ±0=@� 7P� �IA�OQTEA�LQ��A�?Bh�hH?BGHDEjdOQc�`bgEAIJ�?b^�yzA���GH?2*zG�J�`bgEA
K � #&� �P¬�CS^�yzj_^�OQhHc � K*GH?b�H\. p:z�fgEAzyzAS^�FBDE?BA�yzA�ci`bFW��A�?BAzy�^�TEA�^�hi^�OQc OQcr`bgEA�A R1g_^�DEF{`�G�J
^zBA�`�^�OQ?BC�?b^aJ}`®A�cEhHOQcEA ���e|*j�A0¬I¬ ±�l7� �� ®^a`®`bgEA�hH?BGHDEcET¢: �_GH?�`bgEA�TEA�`bA�C�`bOQGHc G�JPFBDEL<J�DE?
`b?BOQGSR1OQTEA�^�cET3FBDEL<J�DE?BOQC�^�C�OQT �[^�F�DEFBA�T ^0LQOQcEAS^�? m7D_^�TE?BDEj�GHLQA�y�^�FBFVFBj�A�C�`b?BGHyzA�`bA�?V�NO<`bgv^�c
A R*`bA�?Bc_^�L�OQGHc0FBGHDE?BC�A�jE?BG*TEDEC�OQcEh � � �� �%$ � � � � � OQGHcEF�: �6R1g_^�DEF{`©hi^�FI�[^�FPFb^�yzjELQA�T0�i|0^�c
GH?BO<¨_C�A�jE?BGH��A �p] = � TEO«^�yzA�`bA�?I�1: \�C�y  fLQG*CS^a`bA�T�^a`P`bgEAVJ�?BGHci`©A�cET�G�J�`bgEA®�6�k^�cET�TEOQ?BA�C�`bL<|
^a`N`bgEAVjELQDEyzAW^�R1OQFP^a`P^�TEOQF{`x^�cEC�AVG�J�T�	�;��H��C�y TEG��NcEF{`b?BAS^�y G�J6`bgEAVA R1O<`IjEL«^�cEAWG�J6`bgEA[BA�`
A�cEhHOQcEA ���e|*j�Az¬I¬�±�l7� �� :��IJ}`bA�?©A�ci`bA�?BOQcEh(`bgEA��6� �¢A R1g_^�DEF{`Whi^�F©�[^�F Fb^�yzjELQA�T�`bgE?BGHDEhHg
`bgEA®�6� ��OQcEcEA�?©TEO«^�yzA�`bA�?��Nl@C�y �¢LQA�cEh�`bgrli\H��C�y  N�i|r^�yzA�Cxg_^�cEOQCS^�L6jEDEyzj��NgEOQCxg��[^�FW^a`{�
`x^�CxgEA�T�`bGV`bgEAI?BAS^�?�A�cETdG�J¢`bgEAP�6� :7�fgEAI`bG�`x^�L¥hi^�F�jE?BA�FBFBDE?BA©OQc�`bgEAP�6�	�[^�F " �

� 	 \H��y��_^�?
^�cET3`bgEA�`bOQyzAzFBj_^�cvJ�GH?�hi^�F�j_^�FBFb^�hHA�`bgE?BGHDEhHg3`bgEA(�6���[^�F �

�
� 	�;�����yzF�:0�fgEAdj�GHOQci`�G�J

?BAS^�hHA�ci`{�%OQGHczOQci`b?BG*TEDEC�`bOQGHc�OQci`bGW`bgEAP�6� �[^�F�LQG*CS^a`bA�T�^a`�^VTEOQF{`x^�cEC�ANG�J&\H�H��C�y�TEG��NcEF{`b?BAS^�y
G�J&`bgEAV] = ^�cET(`bgEA©`bOQyzAIJ�GH?fOQGHcEF�`bG®?BAS^�C�`f�NO<`bgd`b?b^�C�A hi^�FBA�Ff�[^�Ffl7���{����yzF�:��fgEAWA R1g_^�DEF{`
hi^�F�OQc�`bgEOQF�A R1j�A�?BOQyzA�ci`[�[^�F[TEOQLQD1`bA�TdOQyzyzA�TEO«^a`bA�L<|®^aJ}`bA�?�`bgEA©Fb^�yzjELQOQcEhVOQcdGH?BTEA�?�`bG�?BA�TEDEC�A
������C�GHci�HA�?BFBOQGHcz`bG $&� ���)(�OQc®`bgEA©K#@:7�%cETEA�A�T��7`bgEAIjE?BA�FBA�cEC�APG�J¢LQOQcEA�FN;Sl79 �_; 	"	W^�cETd9��i� OQc
`bgEAIFBj�A�C�`b?b^VOQcETEOQCS^a`bA�T®`bgEAIjE?BA�FBA�cEC�A©G�J¢hi^�FBA�GHDEF ������OQc�`bgEAP�6� �iFBDEhHhHA�F{`bOQcEhV`bg_^a`�^Wy�^�BGH?
J�?b^�C�`bOQGHc(G�J������ITEOQT�cEG�`NA R1j�A�?BOQA�cEC�AVC�GHci�HA�?BFBOQGHc�`bG 3VK��¡OQc(`bgEAWj�GHF{`NC�GHy��EDEF{`bGH? �_G��W:
�fgEAeT_^a`x^fGH�1`x^�OQcEA�T©J�?BGHy�`bgEOQF�A R1j�A�?BOQyzA�ci`#���NgEOQCxg �[^�F&FBOQyzOQL«^�?¥`bGf`bgEAe=6^�?{`��@yzOQF¢A R1j�A�?BO �

yzA�ci` ��C�GHyzj_^�?BA�`bgEA�A R1j�A�?BOQyzA�ci`x^�LHFBA�`6DEj* '����A�?BA�OQci`bA�?BjE?BA�`bA�TV�NO<`bgW`bgEAegEA�LQjVG�J1FBGHyzAeyzG*TEA�L
CS^�LQC�DEL«^a`bOQGHcEFf�NgEOQCxg�OQcEC�LQDETEA�T���^�yzGHcEh�G�`bgEA�?PjE?BG*C�A�FBFBA�F��¢C�GHci�HA�?BFBOQGHc�G�J �����I`bG $&�'���)( OQc
`bgEAVK#@:E�fgEAWyzG*TEA�L CS^�LQC�DEL«^a`bOQGHcEF�FBgEG���A�T�`bg_^a`I^a`fLQAS^�F{`I��� �G�J&`bgEAVK����©�! �hi^�FBA�FI^a`fC�GHy®�
�EDEF{`bGH?®A R1O<`�FBgEGHDELQT ��A(?BA�jE?BA�FBA�ci`bA�T	^�F �����z^�cET `bg_^a`�^�c A�FBFBA�ci`bO«^�LfC�GHci�HA�?BFBOQGHc-G�J������
`bG	$&� ���)(WC�GHci�HA�?BFBOQGHcr`x^�*�A�FWjEL«^�C�A®OQc0`bgEAzK#@: ���HA�c3^�c ^�FBFBDEyzA�T °�A�?BG�C�GHcEC�A�ci`b?b^a`bOQGHcrG�J
FBDEL<J�DE?BOQCI^�C�OQT�^a`�`bgEAIC�GHy��EDEF{`bGH?�A R1O<`���Op: A�:���� �6��� �	� 	 �����  �OQc�`bgEAPyzG*TEA�L��H��GHDELQT���AIFBD1�®�
C�OQA�ci`N`bG�A R1jEL«^�OQc(`bgEA $&�'���)(PyzAS^�FBDE?BA�T��i|����{±�K�:¥�fg7DEF��¥J�GH?[`bgEAV=6^�?{`��@yzOQFfA R1j�A�?BOQyzA�ci`#�
�Ng_^a`[OQF�yzAS^�FBDE?BA�Td^�F�hi^�FBA�GHDEF�FBDEL<J�DE?BOQCI^�C�OQT�OQcz`bgEAP��¬ �7OQF�OQczJ+^�C�`�`bgEAIFBDEy G�J�K����©�! @hi^�FBA�F
Op: A�: �����[^�cET $&�'���)(f^a`�`bgEAIA R1O<`�G�J¢`bgEA � ��K �*OQc1J�GH?By�^a`bOQGHc®G�J¢j_^�?{`bO<`bOQGHcEOQcEh ��A�`%��A�A�c������
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�fgEAWyzAS^�FBDE?BA�T�yzO R1OQcEh�?b^a`bOQGHF[G�J�K����©�! ���A�J�GH?BA ��A�OQcEh®TEOQLQD1`bA�T(OQcd`bgEAW��¬ ^�?BA hHO<�HA�c�OQcd`bgEA
`bGHjzj_^�cEA�L¥G�J��6OQhHDE?BAN�1: �1:��fgEA�?BAPOQF�^ `bG�`x^�L_G�J¢FBO R®`bA�F{`�j�GHOQci`bF��i`bgE?BA�ANJ�GH?eAS^�Cxg�C�?BDEOQFBAIC�GHcETEO �
`bOQGHc��*F{`x^�?{`bOQcEhV�NO<`bgd`bgEAPGHLQTdC�?BDEOQFBA�:e�_GH?���G�`bgdC�?BDEOQFBA©C�GHcETEO<`bOQGHcEFe`bgEAWK����©�! �C�GHcEC�A�ci`b?b^a`bOQGHc
OQFIOQcEC�?BAS^�FBOQcEhzJ�?BGHy `bgEA��P=�`bG #&=�F{`x^�hHA���`bgEGHDEhHg�cEG�`©yzGHcEG�`bGHcEGHDEFBL<|�^�FPA R1j�A�C�`bA�T¢: �fgEOQF
��A�g_^S�*OQGHDE?���cEA�hHLQA�C�`bOQcEhdJ�GH?©`bgEA®yzGHyzA�ci`©`bgEA��t=6�%F{`x^�hHA®T_^a`x^���OQF OQcrhHG*G*T ^�hH?BA�A�yzA�ci` �NO<`bg
`bgEA�yzG*TEA�Li?BA�FBDEL<`bF�G�J�K7`x^�?BO *©A�`@^�L���9��H�i9 � K7`x^H�i91 7�NgEOQCxg��i^�F&��A�LQL��ajE?BA�TEOQC�`�^IhH?b^�TED_^�L7OQcEC�?BAS^�FBA
G�J¢K����©�! �hi^�FBA�FeOQc�`bgEAfOQci`bA�?Bc_^�L1hi^�F �_G�� G�J ^�c�^�OQ?BC�?b^aJ}`�A�cEhHOQcEA�: ��y�^�L<J�DEcEC�`bOQGHc�G�J¥`bgEA � ��K
^a`P`bgEA��t=�F{`x^�hHA��[^�FPjE?BGHj�GHFBA�Tr�ED1`©cEG�`P|HA�` C�L«^�?BO<¨_A�T0�i|�`bgEA�� ��K0C�?BA��W: �Pc�OQci`bA�?BA�F{`bOQcEh
J�AS^a`bDE?BAWOQFf`bgEAVF{`bA�A�j0OQcEC�?BAS^�FBAWG�JeK����©�! �J�GHLQLQG���A�T��i|�^®jEL«^a`bAS^�D0^a`f`bgEAV��A�hHOQcEcEOQcEh�G�J6FBGHyzA
`bA�F{`�j�GHOQci`bF �p9acET-^�cET ��`bg��zJ�GH?�`bgEA(?BA�F{`®`bA�F{`�j�GHOQci`bF��eT_^a`x^0�[^�F�cEG�`®Fb^S�HA�T ^a`®`bgEA��HA�?{|
��A�hHOQcEcEOQcEh®G�J�`bgEAW?BDEc* �+�6OQhHDE?BAW�1: �� :@�fg_^a`IGH�EFBA�?{�HA�T���A�g_^S�*OQGH?fFBDEhHhHA�F{`bFN`bg_^a`PK����©�! ��[^�LQL
LQGHFBFBA�FPOQc0`bgEA®K#v��A�?BA�OQcEO<`bO«^�LQL<|z�HA�?{|0L«^�?BhHA��¥`bgEA�c�TEA�C�?BAS^�FBA�Tr�HA�?{|0y�^�?2*�A�TEL<|0^�cET���A�CS^�yzA
DEL<`bOQy�^a`bA�L<|�cEA�hHLQOQhHOQ�ELQA�:��fgEOQFWTEA�C�?BAS^�FBAzG�JfK����©�! P�[^�LQL@LQGHFBFBA�FWy�^S|r?BA �_A�C�`VTEAS^�C�`bO<��^a`bOQGHcrG�J
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`bgEA�OQcEcEA�?dK# �%FBDE?{J+^�C�A�:�� `�OQF�FBDEFBj�A�C�`bA�T	`bg_^a`z?BA �t^�C�`bO<��^a`bOQGHc G�JP`bgEA0FBDE?{J+^�C�A���A�J�GH?BA�AS^�Cxg
?BDEcry�^S|�g_^S�HA���A�A�crCS^�DEFBA�T �i|0�_^�C0*H�%jEDE?BhHOQcEhdG�J@`bgEA®K#-^�jEjELQOQA�T0�i|��©OQcEA�`bO�� y�^�OQcEL<|(OQc
GH?BTEA�?e`bGV?BA�TEDEC�APC�LQGHhHhHOQcEhW^a`e`bgEAIFb^�yzjELQOQcEhWgEGHLQA�F�^a`e`bgEANJ�?BGHci`{�%A�cET�G�J `bgEA©K#@:*�_GH?e^VjEDE?BhHA
hi^�F©C�GHyzjE?BA�FBFBA�T L«^���GH?b^a`bGH?{|�^�OQ?I�[^�F©DEFBA�T¢:W� ` OQFPC�GHcEC�A�O<��^��ELQAV`bg_^a`©`b?b^�C�A�FBDE�EF{`x^�cEC�A�FWLQO *�A
hi^�FBA�GHDEF®^�yzyzGHcEO«^(GH?�^�yzyzGHcEOQDEy cEO<`b?b^a`bAzC�GHci`x^�OQcEOQcEh�^�A�?BGHFBGHLQFVC�GHci`x^�OQcEA�T OQc `bgEAdjEDE?BhHA
^�OQ?Vy�^S| ��A�C�GHyzA�TEA�j�GHFBO<`bA�T ^a`�`bgEA�OQcEcEA�?V�[^�LQL�G�J[`bgEA�K#@:�� JNFBG K����©�! Whi^�FBA�F�y�^S| g_^S�HA
A R1j�A�?BOQA�cEC�A�T��[^�LQL¢?BAS^�C�`bOQGHc(�NO<`bg(`bgEA�FBAVFBDE�EF{`x^�cEC�A�F�:

�[`V`bgEA #&= F{`x^�hHA®J�GH?W��G�`bg C�?BDEOQFBA�C�GHcETEO<`bOQGHcEF©`bgEA�?BAzOQFV^�FBOQhHcEO<¨_CS^�ci`�K����©�! P��^�?BO«^a`bOQGHc
GH�EFBA�?{�HA�T��0`bgEA0K����©�! ®yzO R1OQcEhr?b^a`bOQGHF�J�GH?®`bgEA�\�?BT `bA�F{`�j�GHOQci`�OQcEC�?BAS^�FBA�J�?BGHy ;��H��jEjE� `bG
^�?BGHDEcET�\H�H��jEjE�r^�cET�`bgEA�c0J+^�LQL�TEG��Nc0`bGz`bgEAVOQcEO<`bO«^�L ��^�LQDEA�F�:f�fgEA�Fb^�yzAVFBA�A�yzFP`bGzg_^�jEj�A�c
J�GH?N`bgEA��a`bg�`bA�F{`©j�GHOQci`#��^�L<`bgEGHDEhHg0GHcEL<|d`bgEAV¨_?BF{`�;���yzOQc�G�J�`bgEOQFI?BDEc0��A�?BA�Fb^S�HA�T¢: � O<`bgEOQc
`bgEOQFI`bOQyzAVFBj_^�c�`bgEA�K����©�! NyzO R1OQcEhz?b^a`bOQGHFPOQcEC�?BAS^�FBA�T0J�GH?By ;��H�z`bG����H��jEjE�¢: MPDEA�`bGdFBGHyzA
FBG�J}`%�[^�?BAPC�GHyzjELQOQCS^a`bOQGHcEF@T_^a`x^WJ�GH?@`bgEAP?BA�F{`f\H��yzOQc®��A�?BA©LQGHF{`S:6� `��[^�F�CxgEA�C0*�A�T(�NgEA�`bgEA�?�`bgEA
��^�?BO«^a`bOQGHcdG�J6?BA�FBOQTEA�cEC�AW`bOQyzA�FfOQc(`bgEA�K#3^!5 A�C�`bFN`bgEA�K����©�! [C�GHcEC�A�ci`b?b^a`bOQGHcEFN�ED1`N`bgEA�?BA �[^�F
cEGzC�GH?B?BA�L«^a`bOQGHc�GH�EFBA�?{�HA�T ��FBA�A��6OQhHDE?BAV�1: �� : �3AVCS^�c0TEA�TEDEC�A���`bgEA�?BA�J�GH?BA��_`bg_^a`IO<`IOQFNCS^�DEFBA�T
�i|�`bgEA®C�GHy��EDEF{`bGH?t� � ��K�F{|*F{`bA�y�:z��GHyzj_^�?BOQFBGHc0�NO<`bgr`bgEA®gi|*hH?BGHFBC�GHjEOQC®hH?BG��f`bg J+^�C�`bGH?BF©G�J
C�GHy��EDEF{`bOQGHc®j_^�?{`bOQC�LQA�F6yzAS^�FBDE?BA�T�GHc®LQOQcEA��i|�=�K*��?BA��HAS^�LQA�T�FBOQyzOQL«^�?�`bOQyzA�A��HGHLQD1`bOQGHc®^a`@A��HA�?{|
`bA�F{`Pj�GHOQci`��p± : 3©|*FBA�L���j�A�?BFBGHc_^�L&C�GHyzy�DEcEOQCS^a`bOQGHc* :e�fgEOQFIgi|*hH?BGHFBC�GHjEOQC���A�g_^S�*OQGHDE?Ny�^S|���A
^a`B`b?BOQ�ED1`bA�T�`bGzFBDEL<J�DE?BOQCV^�C�OQT0^�TEFBGH?B��A�T0GHc0�EL«^�C0*dCS^�?B��GHc0j_^�?{`bOQC�LQA�F�:��fgEAVhHG*G*T�C�GH?B?BA�L«^a`bOQGHc
G�J¥`bgEANgi|*hH?BGHFBC�GHjEOQCfhH?BG��f`bg®J+^�C�`bGH?BF��NO<`bg®GHDE? $&�'���)(eOQFe^©C�GHc1¨_?By�^a`bOQGHc�`bg_^a`@`bgEAfGH�EFBA�?{�HA�T
��^�?BO«^a`bOQGHcEFf^�?BA ?BAS^�L&^�cET�cEG�`P^�c�^�?{`bO<J+^�C�`S:

� DEOQLQTEOQcEh�GHcr`bgEA ��� � ��� � � ^�cETr`bgEA�`bG�`x^�L6FBDEL<J�DE? ���3yzAS^�FBDE?BA�T �i| �©OQcEA�`bO�� `bgEA®C�GHc*�
�HA�?BFBOQGHc J+^�C�`bGH?®��CS^�c ��A�TEA�`bA�?ByzOQcEA�T � 	 ����� �6���&:-K*OQcEC�Ad`bgEA�?BA�OQF�cEG ���	`bOQyzA�FBA�?BOQA�F
^S��^�OQL«^��ELQA�`bgEA�K����©�! WFBgEGHDELQT3��Ad^S�HA�?b^�hHA�TvJ�GH?�AS^�Cxg3`bA�F{`®j�GHOQci`�FBG0`bg_^a`®^�?BA�jE?BA�FBA�ci`x^a`bO<�HA
K����©�! N��^�LQDEAVOQT�TEA�LQO<�HA�?BA�T¢:©�_GH?I`bgEAV`bA�F{` j�GHOQci`bFI`bg_^a`P`bgEA�K����©�! NC�GHcEC�A�ci`b?b^a`bOQGHc�?BAS^�CxgEA�FW^
jEL«^a`bAS^�D3^�cET ?BA�y�^�OQcEF C�GHcEF{`x^�ci`V`bgEA�^S�HA�?b^�hHA���^�LQDEA®�NOQLQL���A®`bgEA�^�?BO<`bgEyzA�`bOQC�yzAS^�c G�J�`bgEA
jEL«^a`bAS^�D���^�LQDEA�F�:��%c(CS^�FBAP`bg_^a`�`bgEAP��^�LQDEA�F�OQcEC�?BAS^�FBOQcEhV�NO<`bgEGHD1`[?BAS^�CxgEOQcEh®^�jEL«^a`bAS^�D�`bgEA©L«^�F{`
gEOQhHgEA�F{`PK����©�! ���^�LQDEA�F[�NOQLQL���AWDEFBA�T¢:e�fgEAV^S�HA�?b^�hHA�T����r^�cET-��� � ��� � � ^�cET(`bgEAWCS^�LQC�DEL«^a`bA�T
A�jEFBOQLQGHc���^�LQDEA�F@^�?BA[hHO<�HA�c®OQc��6^��ELQAf�1: \1: \1:��fgEAfA�?B?BGH?�G�J K����©�! 6OQF � � � � TEA�`bA�?ByzOQcEA�T®yzGHF{`bL<|
�i|�`bgEA�A�?B?BGH?PG�J�* ��� � � �  I^�cET0`bgEA�A�?B?BGH?PG�J ��� ��� � � �  :P�6^�*7OQcEh(^ � � � � A�?B?BGH?IJ�GH?I`bgEA��� ^�cET�^ � � � � J�GH?[`bgEA�K����©�! �`bgEAWA�?B?BGH?fG�J@�fOQF � ��� � :
�6OQhHDE?BA��1:$	�FBgEG��NF®����^�LQDEA�FVGH�1`x^�OQcEA�TvTEDE?BOQcEh�`bgEAz`%��G =6^�?{`��@yzOQFVCS^�yzj_^�OQhHcEFWJ�GH?V`bgEA
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gEOQhHg��@KE�	`bA�F{`S:�M©^a`x^�OQF[hHO<�HA�c(J�GH?�`bgE?BA�AWFb^�yzjELQOQcEh�j�GHFBO<`bOQGHcEFN� � �p��GHy��EDEF{`bGH?��6R1O<`  '� �P=
^�cET #&= � �IOQhHg ^�cET #�G��U=@?BA�FBFBDE?BA�F{`x^�hHA� WJ�GH?���G�`bg GHLQT ^�cET yzG*TEA�?Bc C�?BDEOQFBAdC�GHcETEO<`bOQGHc¢:
�fgEA0� � T_^a`x^0��A�?BA�GH�1`x^�OQcEA�T TEDE?BOQcEh�`bgEA�=6^�?{`��@yzOQF®�VCS^�yzj_^�OQhHc¢: �fgEA�?BA�OQF�GHcEAd`b?BA�cET
cEG�`bOQCS^��ELQA©^�cET(c_^�yzA�L<|�`bgEA OQcEC�?BAS^�FBA G�J��[�NO<`bg(OQcEC�?BAS^�FBOQcEh�A R1g_^�DEF{`I^�hHA��EjE?BA�TEOQC�`bA�T�^�F[��A�LQL
�i|�`bgEANyzG*TEA�LQF�G�J ��?BA�yzyzA�L_^�cETdK*Cxg7DEy�^�cEc�;�XHXHX&� ��?BASXHX! �^�cET�K7`x^�?BO *�A�`�^�Lp: �79��H�i9 � K7`x^H�i9. p:
�fgEA(?b^a`bA(G�JIC�GHci�HA�?BFBOQGHc-��A�`%��A�A�c-C�GHy��EDEF{`bGH?®A R1O<`�^�cET A�cEhHOQcEAdA R1O<`�OQF�TEO 5 A�?BA�ci`®J�GH?�`bgEA
`%��GvyzG*TEA�LQFz^�cET-J�GH?®`bgEA�=6^�?{`��@yzOQF�yzAS^�FBDE?BA�yzA�ci`bF�: �%c-`bgEA���?BA�yzyzA�LI^�cET�K*Cxg7DEy�^�cEc
yzG*TEA�L&�N^�FBFBDEyzOQcEh(cEG(C�GHci�HA�?BFBOQGHc OQc0`bgEA®C�GHy��EDEF{`bGH?I�f`bgEA®GSR1OQT_^a`bOQGHc0G�J �����©`bG	$&�'���)(
OQF�A�FBFBA�ci`bO«^�LQL<|3G*C�C�DE?B?BOQcEhr^a`�`bgEA �P= F{`x^�hHA(^�cETv`bgEAdA�m7DEOQLQOQ�E?BOQDEy ��^�LQDEA�G�JI� 	 \1: �1;  OQF
?BAS^�CxgEA�TrGHcEL<|0^aJ}`bA�?©^zJ�A��kyzOQLQLQOQFBA�C�GHcETEFI^aJ}`bA�?I`bgEA�C�GHy��EDEF{`bGH?PA R1O<`S:P�fgEA®yzG*TEA�L&G�J�K7`x^�?BO *
CS^�LQC�DEL«^a`bA�F�^ C�GHci�HA�?BFBOQGHc G�J®^�?BGHDEcET ; ª^a`�`bgEA C�GHy��EDEF{`bGH?�A R1O<`0^�cET ^-yzGH?BArhH?b^�TED_^�L
C�GHci�HA�?BFBOQGHcr��A�`%��A�A�c�`bgEA�TEO 5 A�?BA�ci`©jE?BA�FBFBDE?BA�`bDE?B�EOQcEA�FP?BAS^�CxgEOQcEh(^���^�LQDEAVG�Je^�?BGHDEcET �  ^a`
`bgEA�A�cEhHOQcEA�A R1O<`S:��fgEA�=6^�?{`��@yzOQFWyzAS^�FBDE?BA�yzA�ci`bFWFBDEhHhHA�F{`V`bg_^a`W`bgEA�C�GHci�HA�?BFBOQGHc J+^�C�`bGH?W^a`
`bgEA�C�GHy��EDEF{`bGH?�A R1O<` �p� �  �OQFz^�?BGHDEcET ;  ��O<`�FBLQOQhHgi`bL<|3OQcEC�?BAS^�FBA�F�J�?BGHy � � `bG �P=�F{`x^�hHA
^�cET�^�cET�O<`N`x^�*�A�F©O<`#� Ff¨_c_^�L6^�cET0gEOQhHgEA�F{`I��^�LQDEA�^a`I`bgEA��P=�F{`x^�hHA�: �PL<`bgEGHDEhHg�`bgEAV`b?BA�cET0G�J
OQcEC�?BAS^�FBOQcEh(�P�NO<`bg�A R1g_^�DEF{`V^�hHA�GH�EFBA�?{�HA�T OQc0`bgEA®=6^�?{`��@yzOQFI`bA�F{`bF OQFP?BA�jE?BG*TEDEC�OQ�ELQA��i|0`bgEA
yzG*TEA�LQFP`bgEA�?BA�OQFW^�TEO 5 A�?BA�cEC�A���A�`%��A�A�c3TEO 5 A�?BA�ci`VyzG*TEA�LQF ^�cET A R1j�A�?BOQyzA�ci`bFWOQcr`bgEA®�[^S| �
A��HGHL<�HA�FIOQc(`bgEAWOQci`bA�?Bc_^�L¢A�cEhHOQcEA �_G��¡^�cET�OQc(`bgEA ¨_c_^�L&^��EFBGHLQD1`bA c7DEy���A�?BFNG�J�`bgEAV��:

�fgEOQFeTEO 5 A�?BA�cEC�AIOQc®`bgEANyzG*TEA�L_?BA�FBDEL<`bFeCS^�cz��AI^a`B`b?BOQ�ED1`bA�T®`bGW`bgEANFBA�cEFBO<`bO<�*O<`%|®G�J¢��GHc�`bgEA
?BAS^�C�`bOQGHc®G�J��������NO<`bgz]��V:H�fgEANFBA�cEFBO<`bO<�*O<`%|�^�c_^�L<|*FBOQF�G�J���?BA�yzyzA�LE^�cET�K*Cxg7DEyzy�^�c®FBgEG���A�T
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`bg_^a`I`bgEOQFI?BAS^�C�`bOQGHc0g_^�FN`bgEA�hH?BAS^a`bA�F{`©A 5 A�C�`©GHc�� � ��?BASXHX� p: �PFI`bgEOQFI?BAS^�C�`bOQGHc0OQFf`bA�?ByzGHLQA�C�D*�
L«^�?�� O<`bFPLQG��kA 5 A�C�`bO<�HA®�EOQyzGHLQA�C�DEL«^�?N?b^a`bA�C�GHcEF{`x^�ci`WOQFPCS^�LQC�DEL«^a`bA�T0J�?BGHy~^�`bA�?ByzGHLQA�C�DEL«^�?NLQG��
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�NgEA�?BA ��� OQF�`bgEA�LQG��UjE?BA�FBFBDE?BA0LQOQyzO<`bOQcEh�?b^a`bA�C�GHcEF{`x^�ci`#� � � `bgEA�gEOQhHg jE?BA�FBFBDE?BA0LQOQyzO<`bOQcEh
?b^a`bA®C�GHcEF{`x^�ci`�^�cET 4 �N`bgEA��E?BGi^�TEA�cEOQcEh(J+^�C�`bGH? G�J�`bgEA®J+^�LQL6G�5 C�DE?{�HA��&`bgEAz^�C�`bD_^�L���^�LQDEA�G�J
�NgEOQCxg TEA�j�A�cETEFzGHc `bgEA(j_^�?{`bOQC�DEL«^�?�?BAS^�C�`bOQGHc-^�cET CS^�c ��A(CS^�LQC�DEL«^a`bA�Tv`bgEA�GH?BA�`bOQCS^�LQL<|H:3�_GH?
`bgEA�?BAS^�C�`bOQGHcrG�J �����©�NO<`bg ]�� � 4 �NOQFI`x^�*�A�cr`bG(��A®�1: �1: �fgEA®?b^a`bA�C�GHcEF{`x^�ci`bFW^�cETrO<`bFPDEc*�
C�A�?{`x^�OQci`%|r?b^�cEhHA�CS^�c ��A�A R*`b?b^�C�`bA�T J�?BGHy~`bgEA �I�{K*��T_^a`x^(�_^�FBA��NgEOQCxg C�GHyzjE?BOQFBA�FV^(L«^�?BhHA
��G*T1|�G�J�jEDE�ELQOQFBgEA�T0T_^a`x^1:NK*OQcEC�AW`bgEA�FBA�T_^a`x^�^�?BAVGHcEL<|�^S��^�OQL«^��ELQAPJ�GH?P^®`bA�yzj�A�?b^a`bDE?BAV?b^�cEhHA
DEjr`bG(l7����7&��`bgEA�`bA�yzj�A�?b^a`bDE?BA®TEA�j�A�cETEA�cEC�OQA�FWG�J ��� ^�cET � � FBgEGHDELQT ��A�A R*`b?b^�j�GHL«^a`bA�T�`bG
gEOQhHgEA�?®`bA�yzj�A�?b^a`bDE?BA�F�:	�%c-`bgEA���?BA�yzyzA�LI^�cET	K*Cxg7DEy�^�cEc yzG*TEA�L[`bgEA�gEOQhHgEA�?z^�cET LQG���A�?
jE?BA�FBFBDE?BA®LQOQyzO<`N?b^a`bA�C�GHcEF{`x^�ci`bFP`bg_^a`©g_^S�HA®��A�A�crDEFBA�T���A�?BA ��� 	�;H: X�	 �«�t\i9" N^�cET � � 	W9*: �H� �«�
;�9" ���� � �)( � 5 � ��� 5 ��� * ��� �*LQAS^�TEOQcEhV`bG�^V?BA�J�A�?BA�cEC�A©��^�LQDEANJ�GH?e`bgEA�OQ?��_^�FBA�LQOQcEAPFBC�A�c_^�?BOQG � ���� 	



� � 	?� �  ��	 �>	 ����� 	�� � ��� ��� � � ���	 � ��� 	 � � � � � 	 � 	��%� � � � �
� � � � � 	 ��� � �	 � �

�*: �H\ �«�x;�\� ���� � �)( � 5 � ��� 5 ��� * ��� J�GH?fj�	 	"	��H��g_=6^z^�cET�� 	�;�9��H��7&�¥^�FBFBDEyzOQcEhz^®cEGH?By�^�L��P?t�
?BgEA�cEOQDEF@��A�g_^S�*OQGHDE?�J�GH? ��� :6�fgEANDEcEC�A�?{`x^�OQci`%|®?b^�cEhHAN^a`�`bgEOQF@jE?BA�FBFBDE?BA�F�^�cET®`bA�yzj�A�?b^a`bDE?BA�F@OQF
X1:Y9�\ �«�x;Sl
 �	 * 	IX1:Y9"	 �«�x;�\� ��� � �)( � 5 � ��� 5 ��� * ��� ^�cET�LQAS^�TEF�`bGPFBOQy�DEL«^a`bA�TWFBDEL<J�DE?&C�GHci�HA�?BFBOQGHc�A�J«�
¨_C�OQA�cEC�OQA�F���^�?{|*OQcEh©��A�`%��A�A�c0;H: ��	�k^�cETz�1:<; 	� �HjE?BG��*OQTEA�T®`bg_^a`@`bgEA�?BAfOQF�cEG TEA��*O«^a`bOQGHc�J�?BGHy
`bgEA(^�FBFBDEyzA�T �P?B?BgEA�cEOQGHDEFV`bA�yzj�A�?b^a`bDE?BA�TEA�j�A�cETEA�cEC�A�G�J[`bgEAd?b^a`bA�C�GHcEF{`x^�ci`S:��fgEA�K7`x^�?BO *
yzG*TEA�L¢�NgEOQCxg0DEFBA�F ^�gEOQhHg�jE?BA�FBFBDE?BA�LQOQyzO<`[?b^a`bAVC�GHcEF{`x^�ci`)* 	 X1: �H\ �t;H;  ���� � �)( � 5 � ��� 5 ��� * ���
OQcEF{`bAS^�TvG�JI^�cvA 5 A�C�`bO<�HAdGHcEA���jE?BA�TEOQC�`bF�FBOQhHcEO<¨_CS^�ci`bL<| gEOQhHgEA�?�C�GHci�HA�?BFBOQGHc A��zC�OQA�cEC�OQA�F�`bg_^�c
`bgEAW��?BA�yzyzA�L�^�cET�K*Cxg7DEy�^�cEc�yzG*TEA�Lp:
±�G*TEA�L6CS^�LQC�DEL«^a`bOQGHcEFNg_^S�HA®^�LQFBG�FBgEG��Ncr`bg_^a`P`bgEA�FBDEL<J�DE?PC�GHci�HA�?BFBOQGHcrA��zC�OQA�cEC�|0OQFPFBA�cEFBO �

`bO<�HA�L<|�TEA�j�A�cETEA�ci`�GHc TEO 5 A�?BA�ci`Wj_^�?b^�yzA�`bA�?BFWOQcEC�LQDETEOQcEh(C�GHy��EDEF{`bGH?WGHj�A�?b^a`bOQcEh(C�GHcETEO<`bOQGHcEF�:
� `©OQF��_`bgEA�?BA�J�GH?BA�� DEcETEA�?BF{`x^�cET_^��ELQA�`bG�hHA�`©TEO 5 A�?BA�ci`P?BA�FBDEL<`bFIJ�?BGHy A R1j�A�?BOQyzA�ci`©^�cET�yzG*TEA�LQF��
^�F�y�^�ci|�G�J_`bgEAfj_^�?b^�yzA�`bA�?BF�g_^S�HANcEG�`@��A�A�c�OQTEA�ci`bOQCS^�Lp:&�%yzj�GH?{`x^�ci`@OQF�`bg_^a`�`bgEAfFb^�yzA�`b?BA�cETEF
^�?BA�J�GHLQLQG���A�T�OQc���G�`bg�CS^�FBA�F�:��fgEAf=6^�?{`��@yzOQF�yzAS^�FBDE?BA�yzA�ci`bF�FBDEhHhHA�F{`e^�TETEO<`bOQGHc_^�LQL<|©^PTEA�j�A�c*�
TEA�cEC�A®G�J��©GHc�GHj�A�?b^a`bOQGHc�j_^�?b^�yzA�`bA�?BF�:W±�G*TEA�?BcrC�?BDEOQFBA�GHj�A�?b^a`bOQcEh�C�GHcETEO<`bOQGHcEFP?BA�FBDEL<`bA�TrOQc
gEOQhHgEA�?[C�GHci�HA�?BFBOQGHc�A��zC�OQA�cEC�OQA�F �+�
	�;H: l �W�1:$	� ^�cET09*:Y9��®;H:<;  J�GH?fGHLQT(^�cET�yzG*TEA�?Bc�C�?BDEOQFBA
C�GHcETEO<`bOQGHc�?BA�FBj�A�C�`bO<�HA�L<|6�*FBA�AN�6^��ELQAf�1: \1: \� : �Pc�OQcEC�?BAS^�FBANG�J �@�NO<`bg®C�GHy��EDEF{`bGH?@A R1O<`ejE?BA�FBFBDE?BA
^�cET�`bA�yzj�A�?b^a`bDE?BA OQFN^�LQFBG�C�GHc1¨_?ByzA�T��i|�yzG*TEA�LQOQcEh���GH?2*�� K*Cxg7D_�i9! p:

�<'�� � .�E>B*1 � �31>. = :<1>=?9�13, � 5�� � .&� �

�fgEA�yzAS^�FBDE?BA�yzA�ci`bFVOQc�`bgEA�A R1g_^�DEF{`�G�J�`bgEA � ��Kr�EDE?BcEOQcEh(J�DEA�L��NO<`bgr`bgEA�yzA�TEOQDEy FBDEL<J�DE?
C�GHci`bA�ci`��@KE� 	©lE;���jEjEy `bG*G6*�jEL«^�C�A�GHcv9��a`bg3±0^�?BCxg 9��H�i9*:z�fgEAzyzAS^�FBDE?BOQcEh�j_^�?b^�yzA�`bA�?BF
��A�?BA cEG�`�*�A�j1`0C�GHcEF{`x^�ci`0OQc�`bgEAr`%��G C�?BDEOQFBA C�GHcETEO<`bOQGHcEF�:��%c `bgEA yzG*TEA�?Bc C�?BDEOQFBA ��A�?BA
^�jEjELQOQA�T gEOQhHgEA�? `bA�yzj�A�?b^a`bDE?BA�F�^�cETv^�LQG���A�?VjE?BA�FBFBDE?BAdOQc `bgEA,�_G���?BAS^�C�`bGH?W?BA�FBDEL<`bOQcEh�OQc3^
LQG���A�?N?BAS^�C�`bOQGHc(`bOQyzA�:

��� � ��� � '� ��)+ �%'" 	���������% #&%'���

�fgEA�jE?BA�FBFBDE?BA�OQc�`bgEA �_G��k?BAS^�C�`bGH?fJ�GH?N`bgEAVGHLQT�C�?BDEOQFBAVC�GHcETEO<`bOQGHc�yzAS^�FBDE?BA�yzA�ci`bFN�[^�F)*�A�j1`
C�GHcEF{`x^�ci`I^a`N�H��y��_^�?f^�cETd`bgEA©`bA�yzj�A�?b^a`bDE?BA ^a`I9*; � � � �_G�� ?BAS^�C�`bGH?[DEcEgEAS^a`bA�T* :e�fgEA��_G��
�HA�LQG*C�O<`%|d�[^�FV;�� � * ��� ?BA�FBDEL<`bOQcEh�OQc0^�?BAS^�C�`bOQGHc(`bOQyzA G�J[;�\H��yzF�:��%c0�6OQhHDE?BAV�1: ��^�?BAVFBgEG��Nc
`bgEAVC�GHy��EDEF{`bGH?IG�5 ^�cET�GHc�^S�HA�?b^�hHAVFBj�A�C�`b?b^zJ�GH?f`bgEA #&=	F{`x^�hHA�:[�%c�`bgEAV��G�`B`bGHy j_^�cEA�L�^�?BA
hHO<�HA�c�`bgEAV^�TETEO<`bOQGHc_^�L�LQOQcEA�F[`bg_^a`I^�jEj�AS^�?NOQcd`bgEAWC�GHy��EDEF{`bGH?NGHc�FBj�A�C�`b?BDEy�:
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MFSC, combustor on, old cruise
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��GHyzj_^�?BA�Tz�NO<`bgz`bgEAI�_^�C0*7hH?BGHDEcETdFBj�A�C�`b?BDEy G�J `bgEAPgEOQhHg��@KE�-CS^�FBA��1LQOQcEAW;����WOQF�^��EFBA�ci`
�NgEOQLQAIFBGHyzAIyzGH?BAIDEcEOQTEA�ci`bO<¨_A�T�LQOQcEA�F�^�jEj�AS^�?�OQcd^�TETEO<`bOQGHc®`bGV`bgEAPGHcEA�F[^�LQ?BAS^�T1|�yzA�ci`bOQGHcEA�T¢:
�fgEA�FBA�LQOQcEA�FP^�?BA��©;Sli�z^�cETr9alHl 	�;Sli��� X"� �¥LQOQcEA®;�X�	®�NgEOQCxg0�[^�FPjE?BA�FBA�ci` GHcEL<|�OQc�`bgEA � C�GHy®�
�EDEF{`bGH?zGHc��@FBj�A�C�`b?BDEy J�GH?®`bgEA�gEOQhHg-�@KE� CS^�FBA �ILQOQcEA�F�9alHl ^�cET�9 �"�1:-�%c-`bgEA�C�GHy��EDEF{`bGH?
GHcvFBj�A�C�`b?BDEy `bgEA�TEGHyzOQc_^�ci`�LQOQcEA�F�^�?BA(X�	�^�cET�;��H�0^�cET	;�Xi� ��OQTEA�ci`bO<¨_A�T ^�FV`bgEAdjE?BG*TEDEC�`
OQGHcEF��_^�cET(�NO<`bg�LQG���A�?fOQci`bA�cEFBO<`bOQA�FfLQOQcEA�F©;��H���¢; 	���� ;�XH\��¥9���l"�_9H9H9 �¥9ali���_9��1;V^�cET09"	����NgEOQCxg
��A�?BA�cEG�`IjE?BA�FBA�ci`©TEDE?BOQcEh�`bgEAW�_^�C0*7hH?BGHDEcET�yzAS^�FBDE?BA�yzA�ci`bF�:[�fgEAV?BAS^�FBGHc�J�GH?Ng_^S�*OQcEhzyzGH?BA
DEcEOQTEA�ci`bO<¨_A�T LQOQcEA�F�OQc3`bgEAdC�GHy��EDEF{`bGH?�GHc FBj�A�C�`b?BDEy OQcvC�GHyzj_^�?BOQFBGHc3�NO<`bgv`bgEAdGHLQTvC�?BDEOQFBA
C�GHcETEO<`bOQGHc(G�J�`bgEAWgEOQhHg��@KE� OQFfcEG�`NC�LQAS^�?�:

��� � ��� � ����	�)+� ��)+ �%'" 	���������% #&%'���

MPDE?BOQcEh�`bgEAVyzAS^�FBDE?BA�yzA�ci`bFI�NO<`bg�`bgEAVC�GHy��EDEF{`bGH?N?BDEcEcEOQcEhzOQc�yzG*TEA�?Bc�C�?BDEOQFBAW`bgEA �_G��¡?BA �
^�C�`bGH?[�[^�FIgEAS^a`bA�T0^�cET�`bgEA `bA�yzj�A�?b^a`bDE?BA �[^�F *�A�j1`PC�GHcEF{`x^�ci`©^a` 	*; � �P:_�fgEAVjE?BA�FBFBDE?BAW�[^�F
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MFSC, combustor off, modern cruise

MFSC, combustor on, modern cruise
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li��y��_^�?�^�cET3`bgEA�hi^�F �_G�� �HA�LQG*C�O<`%|-;SlHyzF ��� ?BA�FBDEL<`bOQcEh0OQc ?BAS^�C�`bOQGHc `bOQyzAzG�JNXH\�yzF�:��fgEA
C�GHy��EDEF{`bGH? GHc ^�cET G�5 FBj�A�C�`b?b^(J�GH?P`bgEOQF ?BDEc3^�?BA®hHO<�HA�c OQc �6OQhHDE?BA®�1: X1: � gEA�c C�GHyzj_^�?BA�T
�NO<`bg `bgEAd�_^�C0*7hH?BGHDEcET FBj�A�C�`b?BDEy G�J[`bgEA�GHLQT3C�?BDEOQFBA�C�GHcETEO<`bOQGHc���`bgEA�C�GHy��EDEF{`bGH?�G�5-FBj�A�C �
`b?BDEy ^�jEj�AS^�?BF�FBGHyzA��Ng_^a`�TEO 5 A�?BA�ci`�^�FVJ+^�?�^�FV`bgEAdA�m7DEOQLQOQ�E?BOQDEy G�JN?BAS^�hHA�ci`®OQGHcEF�^�cETv`bgEA
jE?BA�FBA�cEC�ArG�JWC�A�?{`x^�OQc LQOQcEA�Fd^�?BA0C�GHcEC�A�?BcEA�T¢: � gEA�c	`bgEA-�_G�� ?BAS^�C�`bGH?�OQF�cEG�`dgEAS^a`bA�T	`bgEA
TEGHyzOQc_^�ci`�?BAS^�hHA�ci`�OQGHc3OQFd;�9H�0^�cETv�NgEA�c OQF�gEAS^a`bA�T��@OQGHc �i9*:r�fgEAd?BA�L«^a`bO<�HAd^��EDEcET_^�cEC�A�F
G�J&`bgEA `bgE?BA�A ?BAS^�hHA�ci`NOQGHcEFN�i9��x;�9H���x;��"�V^�?BA lE;��x;��H���t\H\  ^�cET ;��H���{�"	��t\ �OQcd`bgEA DEcEgEAS^a`bA�T
^�cETrgEAS^a`bA�T��_G�� ?BAS^�C�`bGH?��¢?BA�FBj�A�C�`bO<�HA�L<|H:V� ` OQF©^�jEj_^�?BA�ci` `bg_^a` gEOQhHgEA�?I`bA�yzj�A�?b^a`bDE?BA�F©J+^S�HGH?
?BAS^�hHA�ci` OQGHcEFI�NO<`bgrLQA�FBF $ � ���©yzGHLQA�C�DELQA�F©^a`B`x^�CxgEA�T�`bG�`bgEA®C�GH?BA�OQGHc � � �� : �%c�`bgEOQFPC�GHc*�
`bA R*`#�6`bgEA��_^�C0*7hH?BGHDEcET FBj�A�C�`b?BDEy G�J[`bgEA�yzG*TEA�?Bc3C�?BDEOQFBA�GHj�A�?b^a`bOQcEh�C�GHcETEO<`bOQGHc J�GH?W�NgEOQCxg
`bgEA �_G�� ?BAS^�C�`bGH?e�[^�F�gEAS^a`bA�T��1OQF�^�LQyzGHF{`eOQTEA�ci`bOQCS^�L_`bGW`bgEAI�_^�C0*7hH?BGHDEcETdFBj�A�C�`b?BDEy GH�1`x^�OQcEA�T
TEDE?BOQcEh `bgEA�gEOQhHg �@KE��`bA�F{`d^�cET ��AS^�?BFzcEG3FBOQyzOQL«^�?BO<`bOQA�FW�NO<`bg-`bgEA��_^�C0*7hH?BGHDEcET	GH�1`x^�OQcEA�T
TEDE?BOQcEh�`bgEA GHLQT(C�?BDEOQFBA��EyzA�TEOQDEyU�@KE�	`bA�F{`#�@LQOQcEA�;�����OQF[jE?BA�FBA�ci`#�E�NgEOQLQA©LQOQcEA�F©;Sli��� ;�X�	�^�cET
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9alHl0TEOQFb^�jEj�AS^�?�:�� `�FBA�A�yzF�`bg_^a`�LQOQcEA�;�����OQFVF{`b?BGHcEhHL<| ?BA�L«^a`bA�T `bG�`bA�yzj�A�?b^a`bDE?BA�^�F�O<`bF��[¬
J�GHLQLQG�� `bgEAWOQcEC�?BAS^�FBA1/aTEA�C�?BAS^�FBAVG�J�`bA�yzj�A�?b^a`bDE?BA ��FBA�AV�6OQhHDE?BAW�1:<;��� :
�fgEAWcEA�� LQOQcEA�Ff^�jEj�AS^�?BOQcEh��NgEA�c�`bgEAWC�GHy��EDEF{`bGH?fOQF[?BDEcEcEOQcEhz^�?BA cEG�`bA�T�OQcd`bgEA ��G�`B`bGHy

j_^�cEA�L_G�J¢�6OQhHDE?BAf�1: X1: � O<`bg®Fb^�yzANC�GHLQGH?BF@^�?BANjE?BA�FBA�ci`bA�TdLQOQcEA�F6`bg_^a`eFBA�A�y�`bGWFBg_^�?BAf`bgEANFb^�yzA
C�GH?BAWOQGHc�^�cET�g_^S�HA�^�c�^�TETEO<`bOQGHc_^�L�$ � ���IGH? $&�'���)(PyzGHLQA�C�DELQA ^a`B`x^�CxgEA�T¢:��%c0�6OQhHDE?BAW�1:<;H;
^�?BA�hHO<�HA�c�FBGHyzA�G�J�`bgEA�DEc"*7cEG��Nc j�AS^�*7FPjE?BA�FBA�ci`WOQc�`bgEA�y�^�FBFPFBj�A�C�`b?b^d^�cET0`bgEA�j�G�`bA�ci`bO«^�L
TEOQFBFBG*C�O«^a`bA�T(J�?b^�hHyzA�ci`bF�:
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±�AS^�FBDE?BA�T®K����©�! ¢yzGHLQA6J�?b^�C�`bOQGHcEF�^�cETVhi^�F��_G��3�HA�LQG*C�O<`bOQA�F¢OQc `bgEAeFb^�yzjELQOQcEh[LQOQcEA�F&^�?BA@hHO<�HA�cVOQc
�6OQhHDE?BA��1:<;�9*:6�fgEA��HA�LQG*C�O<`bOQA�F�OQc�`bgEA[Fb^�yzjELQOQcEhILQOQcEA�F�^�?BA�?b^�cEhHOQcEhP��A�`%��A�A�c�;��P^�cET(;Sli� � * ���
?BA�FBDEL<`bOQcEh0OQcv?BA�FBOQTEA�cEC�Ad`bOQyzA�FW��^�?BO«^a`bOQcEh���A�`%��A�A�c ;�\H��^�cET	;��6yzF�: �PF�OQc `bgEAdgEOQhHg �@KE�
`bA�F{`#�E`bgEA�?BAVOQFfcEG�C�GH?B?BA�L«^a`bOQGHc(��A�`%��A�A�c�`bgEA �_G�� �HA�LQG*C�O<`bOQA�Ff^�cET�`bgEA�K����©�! �C�GHcEC�A�ci`b?b^a`bOQGHcEF
OQcd`bgEAWFb^�yzjELQOQcEh�LQOQcEA�F�:��fgEOQFfOQFN^�c�OQcETEOQCS^a`bOQGHcz`bg_^a`NcEG®�[^�LQL¢LQGHFBFBA�FfG*C�C�DE?fOQc(`bgEA Fb^�yzjELQOQcEh
LQOQcEA�F���O<J_`bgEOQF6�[^�FecEG�`�`bgEAfCS^�FBAf`bgEA�c®`bgEAIK����©�! 6C�GHcEC�A�ci`b?b^a`bOQGHcEF@FBgEGHDELQT®��AN^�FBFBG*C�O«^a`bA�T��NO<`bg
`bgEA®?BA�FBOQTEA�cEC�A®`bOQyzA�FPOQc�`bgEA®Fb^�yzjELQOQcEhdLQOQcEA�FPOp: A�:�LQGHcEhHA�?P?BA�FBOQTEA�cEC�A®`bOQyzA�FP��GHDELQTr?BA�FBDEL<`WOQc
gEOQhHgEA�?[�[^�LQL¢LQGHFBFBA�FI^�cET�LQG���A�?PK����©�! :
�%c `bgEAr��A�hHOQcEcEOQcEh G�JVAS^�Cxg `bA�F{`�j�GHOQci`�K����©�! dOQFdy�^�?2*�A�TEL<|	OQcEC�?BAS^�FBA�T��©jE?BGH�_^��EL<|6�P^�F

^�LQ?BAS^�T1| yzA�ci`bOQGHcEA�T��aTEDEAe`bGI?BAS^�C�`bO<�HAe�[^�LQLiLQGHFBFBA�F&�NO<`bg�^�c�DEc"*7cEG��Nc�FBDE�EF{`x^�cEC�A���j�G�`bA�ci`bO«^�LQL<|� $ �  N`bg_^a` OQFPjE?BA�FBA�ci`VOQc0`bgEA®Fb^�yzjELQOQcEhzLQOQcEA�F�: �%ci`bA�?BA�F{`bOQcEhHL<|6� `bgEOQF � TEAS^�C�`bO<��^a`bOQGHc��¥`bOQyzAVOQF
��^�?BO«^a`bOQcEhV^�cETdc_^�yzA�L<|�TEA�C�?BAS^�FBA�F[�NO<`bg�OQcEC�?BAS^�FBOQcEh®K����©�! eyzO R1OQcEhV?b^a`bOQGHF�:��_GH?e`bgEA 9acET�`bA�F{`
j�GHOQci`P`bgEA�gEOQhHgEA�F{`VK����©�! IC�GHcEC�A�ci`b?b^a`bOQGHc�OQFP?BAS^�CxgEA�T OQc3;�96yzOQc��¥J�GH?I`bgEA���`bg0`bA�F{` j�GHOQci`©OQc
\�yzOQcd^�cETdJ�GH?�`bgEA �a`bg�`bA�F{`fj�GHOQci`[OQc(96yzOQc¢:��fgEA©Fb^�yzAP`b?BA�cET(OQcz`bgEA©FBDE?{J+^�C�A TEAS^�C�`bO<��^a`bOQGHc
`bOQyzA�F©OQFPJ�GHLQLQG���A�TrOQc�`bgEA®gEOQhHg �@KE� `bA�F{`#� O<` FBA�A�yzF©`bg_^a` �NgEA�c `bgEA®FBDEL<J�DE?BOQC®^�C�OQTryzO R1OQcEh
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� �P= ��]W� � � � � � � � � � � � � � � � � � � � � � �t= ��]W� � �	� � � � � � � � �	� � � � � � � � � �� #&= ��]W� � � � � � � � � � � � � � � � ��� � � �	�� �P= � ±�� � � � � � �	� � � � � � � �	� � � � � �¤ �t= � ±�� � � � � � � � � � � � � � � � � � � �	�� #&= �¥±�� � � � � � � � � � � � ��� � �	� � � � � �� yzAS^�c � � � � � � � � � � � � � � � � � � �	�
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?b^a`bOQGHFf^�?BAWgEOQhHgEA�?[`bgEAWTEAS^�C�`bO<��^a`bOQGHc(?BAS^�C�`bOQGHc�G*C�C�DE?BFfJ+^�F{`bA�?�:
�%c �6^��ELQA��1: lE: \ ^�?BA�jE?BA�FBA�ci`bA�T `bgEA�CS^�LQC�DEL«^a`bA�T `bG�`x^�L[FBDEL<J�DE?�yzO R1OQcEhr?b^a`bOQGHF�J�GH?�A��HA�?{|

`bA�F{`Wj�GHOQci`©`bGHhHA�`bgEA�?©�NO<`bg�`bgEAzK����©�! P^�cETr`bgEA®OQc1J�A�?B?BA�TrA�jEFBOQLQGHc���^�LQDEA�F�:��_GH?P`bgEA��a`bg�`bA�F{`
j�GHOQci`6`bgEA[y�^�R1OQy�DEyk^�cET�^PyzAS^�c���^�LQDEA[OQF6hHO<�HA�c��&`bgEA[FBDEL<J�DE?BOQC[^�C�OQT�C�GHcEC�A�ci`b?b^a`bOQGHc�?BAS^�CxgEA�F
^�y�^�R1OQy�DEy �t;��i�6jEjE�* I^�cET�`bgEA�crTEA�C�?BAS^�FBA�F©�NO<`bgEGHD1`©?BA�y�^�OQcEOQcEhzC�GHcEF{`x^�ci` �ED1`P��^�?BO«^a`bOQcEh
��A�`%��A�A�c3����^�cET 	���jEjE�¢:©K*OQcEC�AV`bgEA�c_^a`bDE?BA�G�J@`bgEA�FBA���^�?BO«^a`bOQGHc�OQFIDEcEC�LQAS^�?���O<`POQFIcEG�`©AS^�F{|
`bGVTEA�C�OQTEAfJ�GH?�`bgEAIyzGHF{`eCxg_^�?b^�C�`bA�?BOQF{`bOQCf��^�LQDEAfG�J�`bgEOQF@`bA�F{`�j�GHOQci`#�H`bgEA�?BA�J�GH?BAI��G�`bg�y�^�R1OQy�DEy
^�cET�yzAS^�c(��^�LQDEA�FN^�?BAWhHO<�HA�c¢:
�%cz�6OQhHDE?BA��1:<;�\ ^�?BA�FBgEG��Nc�`bgEA[CS^�LQC�DEL«^a`bA�T�A�jEFBOQLQGHc���^�LQDEA�F�J�GH?6`bgEA�`bgE?BA�AfjE?BA�FBFBDE?BAfF{`x^�hHA�F

J�GH?�yzA�TEOQDEy �@KE�P:��%c C�GHyzj_^�?BOQFBGHc �NO<`bg `bgEAdA�jEFBOQLQGHc ��^�LQDEA�F�GH�1`x^�OQcEA�TvOQc `bgEA�gEOQhHg �@KE�
`bA�F{` �+^�LQFBG3jE?BA�FBA�ci`bA�T OQc `bgEA�Fb^�yzA��6OQhHDE?BA� �`bgEA�|	^�?BA0LQG���A�?zJ�GH?���G�`bg	GHLQT	^�cET�yzG*TEA�?Bc
C�?BDEOQFBA�: �fgEOQFd?BA�FBDEL<`dC�GHci`b?b^�TEOQC�`bF�`bgEA�y�^�BGH?BO<`%| G�JWyzG*TEA�LICS^�LQC�DEL«^a`bOQGHcEF®�NgEOQCxg�?BA�j�GH?{`(^
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jE?BA��*OQGHDEFNyzAS^�FBDE?BA�yzA�ci`bF�:
�fgEAVyzAS^�FBDE?BA�T�yzO R1OQcEh�?b^a`bOQGHF[G�J6FBDEL<J�DE?BOQCW^�C�OQT�OQc(`bgEA�K# ��A�J�GH?BAW��A�OQcEh®TEOQLQD1`bA�T�OQc(`bgEA

��¬ ^�?BAIhHO<�HA�cdOQcz`bgEAP��G�`B`bGHy j_^�cEA�L�G�J&�6OQhHDE?BAI�1:<;��1:��fgEAI¨_?BF{`[?BDEc �t;�9 � \H���x;Sl"� �H�� 6OQcEC�LQDETEA�F
yzAS^�FBDE?BA�yzA�ci`bF�OQc-`bgEA�`bgE?BA�A�jE?BA�FBFBDE?BA�F{`x^�hHA�F�J�GH?�`bgEA0GHLQT C�?BDEOQFBA0C�GHy��EDEF{`bGH?zGHj�A�?b^a`bOQcEh
C�GHcETEO<`bOQGHcEF�:��PL<`bgEGHDEhHg O<`©��GHDELQT g_^S�HAz��A�A�c A R1j�A�C�`bA�T `bG�FBA�A�^(yzGHcEG�`bGHcEGHDEF OQcEC�?BAS^�FBA®G�J
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��� � ��� � � ^a`�`bgEAPA�cETdG�J¢`bgEA©K# ^�cET�cEG�` ��� � ��� � � � ^a`�`bgEA � ��KzA R1O<`#�7��APCS^�cdcEG�`�FBA�AP`bgEA
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`bgEA[yzAS^�FBDE?BA�yzA�ci`bF6J�GH?6`bgEA�`bgE?BA�A[TEO 5 A�?BA�ci`e�@KE� 	W�����HlE;��P^�cET(;�9"	���jEjEy ^�cET�`bgEAfTEO«^�yzGHci`
`bgEAWyzAS^�FBDE?BA�yzA�ci`NJ�GH?[`bgEAWLQG�� �@KE���NO<`bg�^�TETEO<`bO<�HA�:

���*OQTEA�ci`bL<|6� � �IOQcEC�?BAS^�FBA�FW�NO<`bg 7 �
���
�ED1`VcEG�`WLQOQcEAS^�?BL<| � � � �I?BAS^�CxgEA�F�^(jEL«^a`bAS^�Dr�NgEA�c

7 �
����� � � � � � ��� � � : � J©`bgEOQF���A�g_^S�*OQGHDE?zOQF�cEG�`�^�c ^�?{`bO<J+^�C�`#��O<`zOQyzjELQOQA�F�`bg_^a`�`bgEA�?BA�OQF^ LQOQyzO<`�OQc `bgEA0�@KE�U^���G��HA��NgEOQCxg	^�OQ?BC�?b^aJ}`�A�yzO<`B`bA�T-j_^�?{`bOQC�LQA�F®TEG3cEG�`zjE?b^�C�`bOQCS^�LQL<|vhH?BG��

gi|*hH?BGHFBC�GHjEOQCS^�LQL<|v^�ci|*yzGH?BA�: ]©c `bgEA(G�`bgEA�?®g_^�cET���O<`®OQF�m7DEO<`bA(jE?BGH�_^��ELQA�`bg_^a`®`bgEA�?BA�g_^S�HA
��A�A�c�FBOQhHcEO<¨_CS^�ci`��[^�LQL_LQGHFBFBA�F�G�J�FBDEL<J�DE?BOQCN^�C�OQTzOQc�`bgEA 9���y�LQGHcEhVDEcEgEAS^a`bA�TdFb^�yzjELQOQcEh LQOQcEANFBG
`bg_^a`I`bgEAVhH?BG��f`bg�J+^�C�`bGH?BFP^�?BAVDEcETEA�?BA�F{`bOQy�^a`bA�T���O<`IOQFIOQyzj�GHFBFBOQ�ELQAP`bgEA�?BA�J�GH?BAV`bGzTE?b^S�kFb^aJ�A�L<|
^�ci|rC�GHcEC�LQDEFBOQGHcEFV^���GHD1` `bgEA���A�g_^S�*OQGHDE? G�J � � �N�NO<`bg �@KE�P:��fgEAzTEO«^�yzGHcET�`bg_^a`Wg_^�FW��A�A�c
^�TETEA�T OQc �6OQhHDE?BA��1:Y9��dOQFP`bgEA � � �NGH�EFBA�?{�HA�T J�GH?P`bgEA®LQG�� �@KE� `bA�F{` �NO<`bg ^�TETEO<`bO<�HA�: �©DEO<`bA
FBDE?BjE?BOQFBOQcEhHL<|�`bgEOQF©j�GHOQci` LQOQA�F ^���G��HA®`bgEA®¨E`B`bA�T C�DE?{�HA���OQyzjEL<|*OQcEhz`bg_^a` `bgEA®DEc"*7cEG��Nc `b?b^�C�A
FBDE�EF{`x^�cEC�A�Ff?BA�L«^a`bA�Tz`bGV`bgEA�� K�� C�GHDELQT���APA��HA�c(yzGH?BAIgi|*hH?BGHFBC�GHjEOQCI`bg_^�cdFBDEL<J�DE?BOQCI^�C�OQT¢:e]PJ
C�GHDE?BFBA®`bgEOQFWFBC�A�c_^�?BOQG�OQF GHcEL<|�FBj�A�C�DEL«^a`bO<�HA�^�cET cEG�Fb^aJ�A�C�GHcEC�LQDEFBOQGHcEFWCS^�c ��A�TE?b^S�Nc¢:�� `WOQF
`bgEGHDEhHg��*^�czOQci`bA�?BA�F{`bOQcEhVGH�EFBA�?{��^a`bOQGHc®`bg_^a`�DEFBAIG�J J�DEA�L¥^�TETEO<`bO<�HA�Fey�^S|®jE?BG*TEDEC�AN`b?b^�C�ANhi^�FBA�F��
9��<=>C,L�G"P�?�G,]&EM?KC,L�G ��I�@$H B,?�I�G,LAP �5DRL�DaSTD�B,P-Z&L�D�Q N>=��
	��
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F{`bOQLQL6DEc"*7cEG��Nc��&�NgEOQCxg3^!5 A�C�`W`bgEA�j_^�?{`bOQC�LQA�jE?BGHj�A�?{`bOQA�F�:��_GH?PJ�DE?{`bgEA�?WFBDEjEj�GH?{`VG�J�`bgEOQF OQTEAS^
cEA�� A R1j�A�?BOQyzA�ci`bF FBgEGHDELQT���A�TEA�FBOQhHcEA�TrOQc0GH?BTEA�?P`bGdA RE^�yzOQcEAV�NgEA�`bgEA�? jEgEGHFBjEgEGH?©��AS^�?BOQcEh
C�GHyzj�GHDEcETEFNOQcETEA�A�T�?BAS^�C�`N�NO<`bg � � �� OQGHcEFN^�cET�O<J�|HA�F��_�NgEOQCxg�jE?BG*TEDEC�`IOQGHcEF[��GHDELQT���A�:

�<' � � 5 � � =?B*0 
� B?5�� 4 B�� � .&
�4 13,/.�� .&� ��4 � @CB*4 021 4 46B?5��

�PFN^�LQ?BAS^�T1|dyzA�ci`bOQGHcEA�T�^�J�?b^�C�`bOQGHc(G�J&`bgEA cEGHc�TEA�jELQA�`bA�T�]�� OQc(`bgEA j�GHF{`NC�GHy��EDEF{`bGH?t� � ��K
hi^�F��_G��	y�^S|®CS^�DEFBAP^�TETEO<`bOQGHc_^�L �����eGSR1OQT_^a`bOQGHc�LQAS^�TEOQcEh©`bGV^�TETEO<`bOQGHc_^�L*J�GH?By�^a`bOQGHc�G�J&K����©�! 
OQc0`bgEA�K#@: � Je`bgEOQFPOQFI`bgEA�CS^�FBA��¢`bgEA�K����©�! N��^�LQDEA�F©yzAS^�FBDE?BA�Tr�i| ���{±�K�^a`©`bgEA�A�cETrG�Je`bgEA
96y LQGHcEhvK#¡y�^S| ��A0G��HA�?BA�F{`bOQy�^a`bA�T¢:��fgEA�G��HA�?BA�F{`bOQy�^a`bOQGHc ��GHDELQT ��A�A R1j�A�C�`bA�T	`bG3��A
FBA��HA�?BAzJ�GH?WLQG���A�?V�@KE��FV�ED1`VcEG�`W`bg_^a`WC�?BDEC�O«^�Le^a`VLQAS^�F{` J�GH? `bgEA�gEOQhHg �@KE� 	�;�9H����jEjEy J�GH?
�NgEOQCxgrK����©�! fA R1C�A�A�TEF®;�����jEjE�0OQc�`bgEA�K#@:¥�fgEA�j�G�`bA�ci`bO«^�L�G��HA�?BA�F{`bOQy�^a`bOQGHc�FBgEGHDELQT0��A�^�LQFBG
TEO 5 A�?BA�ci`[J�GH?�`bgEAP`bgE?BA�A jE?BA�FBFBDE?BAWF{`x^�hHA�F��@FBOQcEC�AV]�� OQF�A R1j�A�C�`bA�T�`bG®TEA�jELQA�`bA ?b^�jEOQTEL<|�OQcd`bgEA
OQci`bA�?Bc_^�L*�[^�LQLQF�G�J¥`bgEA�� ��K �iLQA�FBF�]�� ?b^�TEOQCS^�LQF���GHDELQT���AN^S��^�OQL«^��ELQAeJ�GH?@^�TETEO<`bOQGHc_^�L7GSR1OQT_^a`bOQGHc
OQc(`bgEA�K# J�GH?[`bgEA #&= F{`x^�hHA `bgEAWG��HA�?BA�F{`bOQy�^a`bOQGHc��*`bgEA�?BA�J�GH?BA��_��GHDELQT���AWcEA�hHLQOQhHOQ�ELQA�:

�fC�C�GH?BTEOQcEhz`bG�?BA�FBDEL<`bFPG�J�yzG*TEA�L&CS^�LQC�DEL«^a`bOQGHcEFI]��kOQFI?b^�jEOQTEL<|(TEA�jELQA�`bA�T0OQc�`bgEAVOQci`bA�?Bc_^�L
�_G��	G�J ^�c�^�OQ?BC�?b^aJ}`�A�cEhHOQcEA��iLQAS^S�*OQcEh GHcEL<|®^ FBy�^�LQLE^�yzGHDEci`@G�J ?b^�TEOQCS^�LQF@^S��^�OQL«^��ELQAeJ�GH?�J�DE?{`bgEA�?
GSR1OQT_^a`bOQGHc�OQc�`bgEAWA R1g_^�DEF{`©jELQDEyzA,� �P^�c_X�	. p:��fgEA�DEcEC�A�?{`x^�OQci`%|�OQc(`bgEA�^�yzGHDEci`IG�Je]��¡C�GHc*�
C�A�ci`b?b^a`bOQGHcEFI^a`f`bgEAWA�cEhHOQcEAWA R1O<`IOQFfgEOQhHg¢:�±�AS^�FBDE?BA�yzA�ci`bFPC�GHci`x^�C�`bA�T�TEDE?BOQcEh®`bgEA�=6^�?{`��@yzOQF
�B��CS^�yzj_^�OQhHc�^a`fA�cEhHOQcEA A R1O<`NOQcETEOQCS^a`bA�T�yzO R1OQcEh�?b^a`bOQGHF 	W;�jEjE�¢: �Ic1J�GH?{`bDEc_^a`bA�L<|6�1`bgEA�?BA �[^�F
cEG ]�� yzAS^�FBDE?BA�T A�O<`bgEA�?®^a`�A��HA�?{| jE?BA�FBFBDE?BA(F{`x^�hHAdGH?®^a`�`bgEA�K#���`bg7DEF®O<`�OQF�TEO<�zC�DEL<`V`bG
m7D_^�ci`bO<J}|d`bgEAWj�G�`bA�ci`bO«^�L¢j�A�?{`bDE?B�_^a`bOQGHc(G�J�^�TETEO<`bOQGHc_^�L j�GHF{`)�����IGSR1OQT_^a`bOQGHc¢:�� `NOQFfcEA��HA�?{`bgEA �
LQA�FBF�C�GHcEC�A�O<��^��ELQAI`bg_^a`�`bgEAPLQGHFBFBA�F[G�J6]���?b^�TEOQCS^�LQF�^�?BA©FBG�?b^�jEOQT�OQcz`bgEAWK#rTEDEAP`bG�C�GHLQLQOQFBOQGHcEF
GHc�`bgEAW�[^�LQLQF��E`bg_^a`IcEG�^�TETEO<`bOQGHc_^�L&K����©�! [OQFfJ�GH?ByzA�T�OQc(`bgEAVj�GHF{`{� � ��K �_G��W: ���HA�c�O<J6FBGHyzA
]�� ?b^�TEOQCS^�LQF�^�?BAf^S��^�OQL«^��ELQA��aTEDEA[`bG©`bgEAfLQG���A�?�?b^a`bA[C�G*A��zC�OQA�ci`eG�J¥`bgEA6������� � � $ �&?BAS^�C�`bOQGHc
^a`N`bgEAWLQG���A�?N`bA�yzj�A�?b^a`bDE?BA�FI^�cET�jE?BA�FBFBDE?BA�F©jE?BA���^�OQLQOQcEh�OQc�`bgEA�K#���K����©�! [J�GH?By�^a`bOQGHcdC�GHDELQT
cEG�`©��A�A��zC�OQA�ci`S: �fgEA®=6^�?{`��@yzOQFPT_^a`x^�FBDEjEj�GH?{`©`bgEAV�*OQA�� G�JecEA�hHLQOQhHOQ�ELQA j�GHF{`{� � ��K0GSR1OQT_^��
`bOQGHc���FBOQcEC�A �_DEC�`bD_^a`bOQGHcEF�OQc K����©�! �^�cET OQcEC�?BAS^�FBAdG�JPK����©�! W�NO<`bgvjE?BA�FBFBDE?BA�F{`x^�hHA�F�CS^�c ��A
C�LQAS^�?BL<|0FBA�A�c¢: � FBOQhHcEO<¨_CS^�ci` TEOQF{`bDE?B�_^�cEC�A®G�JeJ�DE?{`bgEA�?V]��f�%OQyzj�GHFBA�T ����� GSR1OQT_^a`bOQGHc0��GHDELQT
g_^S�HAP?BA�FBDEL<`bA�T�OQcz^,� �¥^a`#�7jE?BG�¨_LQAfG�J&K����©�! ��NO<`bgzcEGW��^�?BO«^a`bOQGHc�^a`e`bgEAN`bgE?BA�AIjE?BA�FBFBDE?BAPF{`x^�hHA�F�:
�Pc OQcEA��zC�OQA�ci` j�GHF{`{�%C�GHy��EDEF{`bGH?©GSR1OQT_^a`bOQGHc�OQF ^�LQFBGdGH�EFBA�?{�HA�T3OQcrFBOQyzOQL«^�?NyzAS^�FBDE?BA�yzA�ci`bF OQc



� � 	?� �  ��	 �>	 ����� 	�� � ��� ��� � � ���	 � ��� 	 � � � � � 	 � 	��%� � � � �
� � � � � 	 ��� � �	 ��� �

`bgEAdA R1g_^�DEF{`®G�JI^�c ^�OQ?BC�?b^aJ}`�A�cEhHOQcEAd^a`�hH?BGHDEcETvLQA��HA�L�� K*GH?b�H\. p: ��GHyzj_^�?BOQFBGHc3G�J[`bgEAdyzAS^��
FBDE?BA�T�C�GHci�HA�?BFBOQGHc�A��zC�OQA�cEC�OQA�Ff�NO<`bg�jE?BA��*OQGHDEFNyzAS^�FBDE?BA�yzA�ci`bFNOQcd`bgEAWA R1g_^�DEF{`IjELQDEyzA©G�J�^�c
^�OQ?BC�?b^aJ}`�OQc �_OQhHgi`��NgEOQCxg |*OQA�LQTEA�T �
	 � � � � � � � � � ��DE?b�i9. fFBgEG��NF®`bg_^a`�`bgEA(?BA�FBDEL<`bF®^�?BA(OQc
hHG*G*T�^�hH?BA�A�yzA�ci`S:

�PcEG�`bgEA�?IC�GHyzjELQOQCS^a`bOQGHcdy�^S|(��A `bgEAVLQGHFBFBA�FIG�J�FBDEL<J�DE?BOQCW^�C�OQT�GHc�`bgEAW�[^�LQLQFN^�cET�GHc�FBG*G�`
j_^�?{`bOQC�LQA�F�:���GHcEC�A�?BcEOQcEh0`bgEAz�[^�LQLeLQGHFBFBA�FV`bgEA�?BA(^�?BA�`%��G�TEO 5 A�?BA�ci`�j�G�`bA�ci`bO«^�LeFBOQc"*rFBGHDE?BC�A�F��
`bgEA(Fb^�yzjELQOQcEh�LQOQcEA�F®^�cET `bgEA �_G�� ?BAS^�C�`bGH?�: MPDEA(`bGrO<`bF®FBD1�zC�OQA�ci`zgEAS^a`bOQcEh �t;���� � �  �cEG
�[^�LQL�LQGHFBFBA�F�GHc�`bgEAPFb^�yzjELQOQcEhVLQOQcEA�F�^�?BAPA R1j�A�C�`bA�T¢:��%cdCS^�FBAP`bgEA�?BA©^�?BAPFBGHyzAPFBOQhHcEO<¨_CS^�ci`��[^�LQL
LQGHFBFBA�F��i`bgEAIjE?BA�FBA�ci`bA�TdA�jEFBOQLQGHc®��^�LQDEA�F@C�GHDELQTz��ANC�GHcEFBOQTEA�?BA�T�^�FeLQG���A�?eLQOQyzO<`bF�:&�%c�`bgEAI��¬ `bgEA
�[^�LQLeLQGHFBFBA�F�^�?BAd^�LQFBG�cEG�`�A R1j�A�C�`bA�Tv`bG0��AzFBOQhHcEO<¨_CS^�ci`�^a`V`bgEA�gEOQhHgEA�? `bA�yzj�A�?b^a`bDE?BA�F � � �H�
�x�  I^�jEjELQOQA�T�j_^�?{`bL<|�^a`I`bgEA�yzA�TEOQDEy �@KE� ^�cET�^a`I`bgEAVgEOQhHg��@KE� `bA�F{`bF�:N�%c0`bgEAVGHLQT0C�?BDEOQFBA
G�Je`bgEA®yzA�TEOQDEy �@KE� `bA�F{` `bgEGHDEhHg��¢O<` OQFPjE?BGH�_^��ELQA�`bg_^a`©�[^�LQL6LQGHFBFBA�F G*C�C�DE?B?BA�T OQc�`bgEA®��¬W:
�PFBFBDEyzOQcEhrFBDEL<J�DE?BOQCd^�C�OQT*� �[^a`bA�?�yzGHLQAzJ�?b^�C�`bOQGHcEF 	I�1:<;�^�cETv`bA�yzj�A�?b^a`bDE?BA�F�^�?BGHDEcET-9�� �x�)�
`bgEA,$&� ���)(WA�m7DEOQLQOQ�E?BOQDEy ��^�j�GH?©jE?BA�FBFBDE?BA���GHDELQT ��A � � � ��� ( yzy �IhE:W�%c `bgEA���¬kJ�GH?©`bgEAGHLQT C�?BDEOQFBA®C�GHcETEO<`bOQGHc�`bgEA $&� ���)(W��^�j�GH? jE?BA�FBFBDE?BAzOQF©J+^�?W^���G��HA�`bgEOQF LQOQyzO<`S:V�fgEOQF OQyzjELQOQA�F
`bg_^a` $&�'���)(POQFfFBDEj�A�?t�%Fb^a`bDE?b^a`bA�T0^�cET�`bgEA�?BA�J�GH?BA ?BA�yzG��HA�T�J�?BGHy `bgEAWhi^�FBA�GHDEFNjEg_^�FBA�:e�fg7DEF
`bgEAzy�^�?2*�A�T OQcEC�?BAS^�FBAzOQcr`bgEAdK����©�! C�GHcEC�A�ci`b?b^a`bOQGHcEFWGH�EFBA�?{�HA�T ��A�`%��A�A�cvGHLQT ^�cET3yzG*TEA�?Bc
C�?BDEOQFBAWC�GHcETEO<`bOQGHcdOQc(`bgEA yzA�TEOQDEy �@KE��CS^�FBAVFBgEGHDELQT���A CS^�?BA�J�DELQL<|�OQci`bA�?BjE?BA�`bA�T��eO<`fy�DEF{`I��A
^�c A 5 A�C�`�G�J[?BA�TEDEC�A�T �[^�LQL@LQGHFBFBA�FV?b^a`bgEA�? `bg_^�c3^�c A 5 A�C�`�G�J�`bgEAzTEO 5 A�?BA�cEC�A�OQc C�GHy��EDEF{`bGH?
GHj�A�?b^a`bOQcEh�C�GHcETEO<`bOQGHcEF��EGH?f��A�`B`bA�?N`bG�Fb^S|(`bgEAVC�GHy��EOQc_^a`bOQGHc(G�J�`bgEAW`%��GzA 5 A�C�`I�NgEOQCxg�^�C�`IOQc
`bgEAWFb^�yzA TEOQ?BA�C�`bOQGHc ��Op: A�:@OQcEC�?BAS^�FBAWG�J@K����©�!  
K*G*G�`dj_^�?{`bOQC�LQA�Fd^�LQFBG3A�yzO<`B`bA�T J�?BGHy `bgEA�C�GHy��EDEF{`bGH?dOQFd^3j�G�`bA�ci`bO«^�LIFBOQc"* J�GH?�FBDEL<J�DE?BOQC

^�C�OQT¢: �PF©^�LQ?BAS^�T1|�TEA�FBC�?BOQ��A�T�OQc�Cxg_^�j1`bA�? 9*: lE:<;�FBG*G�`Py�^S|���A�^�C�`bO<��^a`bA�T0OQc�^ $&�'���)( ��$&�0�
A�ci�*OQ?BGHcEyzA�ci`S:[±�AS^�FBDE?BA�yzA�ci`bFPG�J�CxgEA�yzOQCS^�L¢jE?BGHj�A�?{`bOQA�FNG�J�C�GHy��EDEF{`bOQGHc�^�A�?BGHFBGHL&j�A�?{J�GH?ByzA�T
�i|�`bgEA[`bA�CxgEcEOQCS^�LEDEcEO<�HA�?BFBO<`%|�G�J'�©OQA�cEc_^���� ���  6FBgEG���A�Tz`bg_^a`�`bgEAN^�yzGHDEci`@G�J���� � �( ?BA�L«^a`bA�T
`bG�^�A�?BGHFBGHL@j_^�?{`bOQC�LQA�F©OQcEC�?BAS^�FBA�T �NO<`bg �@KE� ��FBA�Az�6OQhHDE?BA®�1:Y9"	" :®� `WFBgEGHDELQT ��A�j�GHOQci`bA�T GHD1`
`bg_^a`©`bgEA�FBA®yzAS^�FBDE?BA�yzA�ci`bFP��A�?BA®C�GHcETEDEC�`bA�T ^a`©`bgEA�A�cET G�J�^(9���y LQGHcEh�K#����NgEOQLQA®K����©�! 
�[^�F©yzAS^�FBDE?BA�T ^a`I`bgEA�A�cET�G�J�^(96y LQGHcEh(K#@: � gEA�`bgEA�?P`bgEA�`x^�*7OQcEh�DEj�G�J�K����©�! N�i|0FBG*G�`
G*C�C�DE?B?BA�T ^�LQ?BAS^�T1|0OQc0`bgEA�FBgEGH?{`VK# ��?BA�FBOQTEA�cEC�A�`bOQyzAVG�J@`bgEA�A R1g_^�DEF{`Whi^�F ^�?BGHDEcET ;��H��yzF� 
OQFWcEG�`�C�LQAS^�?�:d�%cvCS^�FBA(K����©�! OQFWLQGHF{`�GHc FBG*G�`�FBDE?{J+^�C�Az`bgEA�c `bgEA�?BA�OQFV^�c3DEcETEA�?BA�F{`bOQy�^a`bOQGHc
G�J�K����©�! �G�J�^���GHD1`I�6jEjE���'	*:Y�6jEjE��^�cET09���jEjE�(J�GH?�`bgEA LQG�� �EyzA�TEOQDEyU^�cET�gEOQhHg��@KE�	`bA�F{`bF
?BA�FBj�A�C�`bO<�HA�L<|H:3��LQAS^�?BL<|r`bgEOQF�j�A�?{`bDE?B�_^a`bOQGHc3OQF�yzGH?BAd^�C�D1`bA�J�GH?�LQG���A�?��@KE� ^�cET cEG�`�?BAS^�LQL<|
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FBOQhHcEO<¨_CS^�ci`fJ�GH?[`bgEAWgEOQhHg��@KE��?BDEc¢:
� cEG�`�C�L«^�?BO<¨_A�T®OQFBFBDEAI?BA�y�^�OQcEF�`bgEANcEGHc*�%yzGHcEG�`bGHcEGHDEF�OQcEC�?BAS^�FBAIG�J�K����©�! �OQc®`bgEANOQci`bA�?Bc_^�L

jE?BA�FBFBDE?BA�F{`x^�hHA�F�: � `�OQF�TEGHDE�1`BJ�DEL�`bg_^a`�`bgEOQF�J�AS^a`bDE?BAdOQF�?BA�jE?BG*TEDEC�A�T OQc ?BAS^�L�`bDE?B�EOQcEA�F��d^�LQL
yzG*TEA�L�CS^�LQC�DEL«^a`bOQGHcEFNjE?BA�TEOQC�` hH?b^�TED_^�L�OQcEC�?BAS^�FBA�G�J�K����©�! P^�cET0`bg7DEFW��: �%ci`bA�?BA�F{`bOQcEhHL<|6� yzAS^��
FBDE?BA�yzA�ci`bF�G�JEG�`bgEA�?6j_^�?b^�yzA�`bA�?BF��i|VG�`bgEA�?�hH?BGHDEjEF6?BA��HAS^�LQA�T�Fb^�yzAe`b?BA�cETEF�:@K*gEG��Nc®OQc��6OQhHDE?BA
�1:Y9 �WOQF�`bgEAIyzAS^�FBDE?BA�TdK����©�! @OQc®`bgEAN`bgE?BA�AIjE?BA�FBFBDE?BAPF{`x^�hHA�F�G�J�`bgEAIgEOQhHgz�@KE� ^�cET�`bgEAIyzG*T*�
A�?Bc3C�?BDEOQFBAzC�GHcETEO<`bOQGHc3^�cET `bgEA ��� � �( yzAS^�FBDE?BA�T3�i| � ��� DEcETEA�?VFb^�yzAzC�GHcETEO<`bOQGHcEF�:��fgEA
?BA�L«^a`bO<�HA TEA�C�?BAS^�FBA1/aOQcEC�?BAS^�FBA�OQF[`bgEAWFb^�yzA©J�GH?f`bgEA `%��GzT_^a`x^®FBA�`bF��¥m7DEO<`bAWDEcEA R1j�A�C�`bA�T0`x^�*7OQcEh
OQci`bGz^�C�C�GHDEci`N`bgEA TEO 5 A�?BA�ci`IyzAS^�FBDE?BOQcEh�`bA�CxgEcEOQm7DEA�FP^�cET(`bgEAWTEO 5 A�?BA�cEC�A�FNOQc�Fb^�yzjELQOQcEh�LQOQcEA�F
��LQA�cEh�`bg��1`bA�yzj�A�?b^a`bDE?BA��EjE?BA�FBFBDE?BA� :
¬NA�L«^a`bO<�HA�L<|(hHG*G*T0C�GHyzj_^�?BA���^�FI��A�LQL��_`bgEA�?BA�FBDEL<`bFPG�J�±0=@�p� 7 �NO<`bg�`bgEA�FBA�G�Je=�K*�x:��fgEA�FBA

yzAS^�FBDE?BA�yzA�ci`bFIOQci�HGHL<�HA�T�hH?BG��f`bg0G�J�^�A�?BGHFBGHL�j_^�?{`bOQC�LQA�F[�NO<`bg�OQcEO<`bO«^�L�TEO«^�yzA�`bA�?BF � � 	 \H���¥�����
;��H��cEy�:�±0^�*7OQcEh�`bgEA�^�FBFBDEyzj1`bOQGHc `bg_^a`V`bgEA�gi|*hH?BGHFBC�GHjEOQCzy�^a`bA�?BO«^�LQFW^�?BA�A R1C�LQDEFBO<�HA�L<| `bgEA
K����©�! Nhi^�FBA�F��¢GHcEA�CS^�c0`b?b^�cEFBL«^a`bAW`bgEA�gi|*hH?BGHFBC�GHjEOQC�hH?BG��f`bg�J+^�C�`bGH?BFN`bG�K����©�! f�HGHLQDEyzAVJ�?b^�C �
`bOQGHcEFI?BA�FBj�GHcEFBOQ�ELQAWJ�GH?f`bgEA�GH�EFBA�?{�HA�Trj_^�?{`bOQC�LQAWhH?BG��f`bg¢:I��GHyzj_^�?BOQFBGHc�G�J�`bgEA�TEA�?BO<�HA�T K����©�! 
�HGHLQDEyzAWJ�?b^�C�`bOQGHc�^�cET0`bgEAVyzAS^�FBDE?BA�T K����©�! fFBgEG��NF ^�J+^�OQ?BL<|dhHG*G*T0^�hH?BA�A�yzA�ci`©^�FIO<`ICS^�c���A
FBA�A�c(OQc��6OQhHDE?BA�F��1:Y9�X��t�1: \H�1: �[`B`bA�ci`bOQGHc�FBgEGHDELQTd��AITE?b^S�Ncd`bGV`bgEAIJ+^�C�`�`bg_^a`�`bgEAPhH?BG��f`bg�J+^�C �
`bGH?BF�^�cET�`bg7DEF6`bgEA�TEA�?BO<�HA�TzK����©�! �J�?b^�C�`bOQGHcEF6^�?BA�TEA�C�?BAS^�FBOQcEhP�NO<`bg�OQcEC�?BAS^�FBOQcEhPOQcEO<`bO«^�LHj_^�?{`bOQC�LQA
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�9T�X ���0@ 23#F@��6*'�U�6*'&�+?!��D�"#B�0@C+-.'+?#B�%7NQN��.j�35�*��"!��6�g.��"@r>gf 8 �<{ +-�r.'�0�pc4}BR ����*'.��e2O+?!N23�"�6.'+-���
+-�rTg.'*j�B!'>�#B&�*'�0V�#B� a�.'� i1#H� �62P>��6*HV�]4}4}4]C7

TEO«^�yzA�`bA�? ��OQc�G�`bgEA�?f��GH?BTEF���FBy�^�LQLQA�?[j_^�?{`bOQC�LQA�FN^�?BAWyzGH?BAWgi|*hH?BGHFBC�GHjEOQC� :��%c�`bgEA ¨_hHDE?BA�FI`bgEA
T_^a`x^�C�GH?B?BA�FBj�GHcETEOQcEhz`bGdTEO 5 A�?BA�ci`©OQcEO<`bO«^�L¢TEO«^�yzA�`bA�?BF � � ^�?BA�FBCS^�LQA�T0�NO<`bg�TEO 5 A�?BA�ci`PJ+^�C�`bGH?BF
`bG�y�^�*�A `bgEAWTEO«^�hH?b^�yzF[yzGH?BA©TEA�yzGHcEF{`b?b^a`bO<�HA�:
K*DEyzy�^�?BOQ°�OQcEh"�PGHcEA3C�GHDELQT gEOQhHgELQOQhHgi`(`bgEA3OQyzj�GH?{`x^�cEC�A G�J�`bgEA K����©�! �yzAS^�FBDE?BA�yzA�ci`bF

�NgEOQCxg�^�?BA `bgEAW¨_?BF{`I`bG���AVj�A�?{J�GH?ByzA�T�OQc(`bgEAVOQci`bA�?Bc_^�L��_G��¡G�J@^�c0^�OQ?BC�?b^aJ}`NA�cEhHOQcEA�:��fgEA�?BA �
J�GH?BA�� `bgEA�|rCS^�c ��A�DEFBA�T J�GH?P��^�LQOQT_^a`bOQGHc�G�J�yzG*TEA�LQFPjE?BA�TEOQC�`bOQcEhdOQci`bA�?Bc_^�L�FBDEL<J�DE?©C�GHci�HA�?BFBOQGHc
A��zC�OQA�cEC�OQA�F��¥`bgEAV?BA�FBDEL<`bFPG�J6�NgEOQCxg0C�DE?B?BA�ci`bL<|�TEOQFBj�A�?BFBAVOQc0^z?BA�L«^a`bO<�HA�L<|��NOQTEAV?b^�cEhHA �+�NJ�?BGHy
^zJ�A�� DEj0`bG�;�� � � � � ?BGiXH���  ���� #�D"**X"�! ��8� ��?BASXHX� ��8� K7`x^H�i9. � :P�fgEA�`b?BA�cETEF©jE?BA�TEOQC�`bA�Tr�i|�`bgEA
yzG*TEA�LQF���OQcEC�?BAS^�FBA G�J��[�NO<`bgd`bgEA jELQDEyzA©^�hHA©OQcd`bgEA ^�OQ?BC�?b^aJ}`[A�cEhHOQcEA ^�cET(�NO<`bgdgEOQhHgEA�?[C�GHy®�
�EDEF{`bGH?[`bA�yzj�A�?b^a`bDE?BA�FI^�cET�jE?BA�FBFBDE?BA�F� N^�?BAW^�LQFBG®GH�EFBA�?{�HA�T0OQcd`bgEAW?BA�j�GH?{`bA�T�yzAS^�FBDE?BA�yzA�ci`bF�:
�fgEANjE?BA�FBA�ci`�?BA�FBDEL<`bFeFBDEjEj�GH?{`@`bgEAf�*OQA�� G�J¢�eOQc�`bgEAN?b^�cEhHAfG�J¢^©J�A��	j�A�?BC�A�ci`#�7FBDEhHhHA�F{`�gEOQhHgEA�?
C�GHci�HA�?BFBOQGHc�A��zC�OQA�cEC�OQA�FNJ�GH?f`bgEAVyzG*TEA�?Bc�A�cEhHOQcEA�FP^�cET0A�cEC�GHDE?b^�hHAWJ�DE?{`bgEA�?IOQci�HA�F{`bOQhi^a`bOQGHc�G�J
`bgEAW?BGHLQA G�J6jEgEGHFBjEgEGH?N��AS^�?BOQcEh�^�TETEO<`bO<�HA�FNDEFBA�T�OQc�^S�*O«^a`bOQGHcdJ�DEA�LQF�:
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�%c�`bgEAV¨_?BF{` j_^�?{`©G�J@`bgEOQFI��GH?2*���A�?BA�jE?BA�FBA�ci`bA�T ?BA�FBDEL<`bF©G�J�`bgEA�¨_?BF{` FBDEL<J�DE?PTEOQGSR1OQTEA �������  
yzAS^�FBDE?BA�yzA�ci`bF�C�GHcETEDEC�`bA�T GHc7��Gi^�?BTvG�J[`bgEA�?BA�FBAS^�?BCxg-^�OQ?BC�?b^aJ}`��¥^�LQC�GHc �NO<`bgv^�cv�%GHcv��?b^�j
±0^�FBF�K*j�A�C�`b?BGHyzA�`bA�?�: �fgEA�gEOQhHg ?BA�FBGHLQD1`bOQGHc G�J©`bgEA��%GHc	��?b^�j�^�cET	O<`bFzC�GHyzj_^�C�`dFBA�`(DEj
jE?BG��HA�T�`bGz��AWOQTEAS^�L J�GH?N^�OQ?BC�?b^aJ}`fyzAS^�FBDE?BA�yzA�ci`bF�:[K*A��HA�?b^�L�^�L<`bO<`bDETEA©jE?BG�¨_LQA�FNG�J6FBDEL<J�DE?NTEOQGSR7�
OQTEAP��A�?BA GH�1`x^�OQcEA�T��1hHO<�*OQcEh�OQc1J�GH?By�^a`bOQGHczGHc(yzO R1OQcEhV?b^a`bOQGHF�G��HA�?fC�GHci`bOQcEA�ci`x^�L �@DE?BGHj�A�:@�fgEA
gEOQhHgEA�F{`�^a`byzGHFBjEgEA�?BOQC �����0yzGHLQA�J�?b^�C�`bOQGHc � � l@cEyzGHLWyzGHL ���  d��A�?BA3yzAS^�FBDE?BA�T G��HA�?�`bgEA
OQcETEDEF{`b?BO«^�L@^�?BAS^�G�J #�OQcE° �)�PDEF{`b?BO«^� ^a`�; 7 y ^�L<`bO<`bDETEA�:��PLQFBG"��?BA�L«^a`bO<�HA®gEOQhHg �����WC�GHcEC�A�c*�
`b?b^a`bOQGHcEF �p9*:Y�6cEyzGHL@yzGHL ���  ©��A�?BAzGH�EFBA�?{�HA�T G��HA�? �P^�y��EDE?Bh0^a`��87 y ^�L<`bO<`bDETEA�:��POQ?Wy�^�FBF
�_^�C0*0`b?b^�BA�C�`bGH?{|r^�c_^�L<|*FBOQF©OQcETEOQCS^a`bA�T�`bg_^a`©`bgEA�FBAz^�OQ?©y�^�FBFBA�F A�cEC�GHDEci`bA�?BA�T3L«^�?BhHA �%FBCS^�LQA�DEj*�
�[^�?BTv`b?b^�cEFBj�GH?{`VJ�?BGHy `bgEA(9 *7y LQA��HA�L[^�jEjE?BGSR1OQy�^a`bA�L<| \H��gvjE?BOQGH?W`bG0`bgEA�yzAS^�FBDE?BA�yzA�ci`bF��
`bg7DEFVFBDEhHhHA�F{`bOQcEh(`bg_^a`Vj�GHLQLQD1`bA�T ^�OQ? y�^�FBFBA�FWy�^S|rFBDE?{�*O<�HA�^dJ+^�F{`W�HA�?{`bOQCS^�L�`b?b^�cEFBj�GH?{` J�?BGHy
`bgEA�jEL«^�cEA�`x^�?{|r��GHDEcET_^�?{|rL«^S|HA�?WDEj `bG�`bgEA�yzOQTETELQA�`b?BGHj�GHFBjEgEA�?BA��NO<`bgEGHD1`W��A�OQcEh�?BA�yzG��HA�T
�i|�C�LQGHDET�jE?BG*C�A�FBFBA�F�: �IcETEA�?NJ+^S�HGH?b^��ELQA C�GHcETEO<`bOQGHcEFfFBDEL<J�DE?NTEOQGSR1OQTEA y�^S|(LQAS^�T(`bG�J�GH?By�^a`bOQGHc
G�J[hi^�FBA�GHDEFVFBDEL<J�DE?BOQC�^�C�OQT����NgEOQCxg3jE?BGHyzG�`bA�FV^�A�?BGHFBGHL�J�GH?By�^a`bOQGHc ^�cET hH?BG��f`bg¢:(K*OQy�DEL<`x^�cEA �
GHDEFW^a`byzGHFBjEgEA�?BOQC®^�A�?BGHFBGHL�j_^�?{`bOQC�LQA�yzAS^�FBDE?BA�yzA�ci`bFWFBgEG���A�T `bg_^a` `bgEA®FBDEL<J�DE?©TEOQGSR1OQTEA®j�AS^�*
C�GHOQcEC�OQTEA�F��NO<`bg ^�j�AS^�*3OQcv`bgEA�c7DEy���A�?®TEA�cEFBO<`%|vG�JPj_^�?{`bOQC�LQA�FV�NO<`bg TEO«^�yzA�`bA�?BF�T �Nl@cEy�:
�fgEA�FBAPy�^S|�g_^S�HAP��A�A�c�A�O<`bgEA�?ejE?BA�A R1OQF{`bOQcEh�j_^�?{`bOQC�LQA�F��NgEOQCxg�hH?BA�� OQc®`bgEAIjE?BA�FBA�cEC�A©G�J�^��EDEc*�
T_^�ci`Vhi^�FBA�GHDEFVFBDEL<J�DE?BOQC�^�C�OQT GH?©J�?BA�FBgEL<| c7DEC�LQAS^a`bA�T j_^�?{`bOQC�LQA�F�:��[^�LQC�DEL«^a`bOQGHcEF �_^�FBA�T3GHc `bgEA
yzAS^�FBDE?BA�T KE]W9�C�GHcEC�A�ci`b?b^a`bOQGHcEF ^�cETrj_^�?{`bOQC�LQAVc7DEy���A�?©TEA�cEFBO<`bOQA�F��¢CS^�c�cEG�` A R1C�LQDETEA�^�cEA��
j_^�?{`bOQC�LQAPJ�GH?By�^a`bOQGHcdA��HA�ci`S:
�%c®`bgEA[FBA�C�GHcETzj_^�?{`@G�J¥`bgEOQF���GH?2*V��A�?BANjE?BA�FBA�ci`bA�T�`bgEAf?BA�FBDEL<`bF�G�J�hH?BGHDEcET®yzAS^�FBDE?BA�yzA�ci`bF
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