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

)��*� +, .-/�0����	���#(�
	1#(�2�3�

46587:9<;=;?>A@CBED=F�58G�HI@JHKBJLM9<NPO<9<LED!Q15=RS9<>ELCT�HI9<>A@UD=V858W�X8YJZ8T*HP[=[

\^]J_a`cb8dfeA_J`=]�g/b^dihj]AkJeldimonImqpsrKklt
elmor�uKmwv,xyr�_a`8za]AkC]Ad{_a`�|}bE~}•Kklt�rKm€d‚•

ƒ„•U_J`�eA_a`c…c†‡elmwkAˆŠ‰P‹jv2Œl•=Ž�•P•*p
rIklt„elm‘rPuIm{v�’�]Aklt*rIb8“

”

t*rI†‡vŠ•–d{]}elt*rId{]lv—•PrIkCrKmweld{•jv�zA…8_a`ct*rIb8b�˜y™�_JuP_Uˆ<dibE~}•Kklt�rKm€d‚•�ˆ<mw…cšMu�rKklt
eJm‘rPuImoˆiu�]

›yœK•{ž€Ÿ¡ J¢‘ž¡£y¤¦¥¡§{¨w© ªK«M¬a¨€¥�­‡© ®‚¥‘¯i«‘°U«¡­‡¥�±�¬J²K¬J³l¥¡±2¥M²}¨µ´l¶I¥¡§w¬a¨€©‡´l²j·M¸¹¥¡·€¶I¥¡«¡©º¬J­‡­ °*¨€»U¥

©‡²j© ¨€©º¬J­I§{¥¡³l©‡·w¨w§€¬a¨w©‡´l²�´J®�¼j·€¥¡§{·C¸U¬J§w¥/©‡±2¶I´l§{¨€¬J²A¨¦½j¼U¨¹¥‘¾E¶P¥¡²j·w© ¿}¥,¨€¬J·€ÀA·¹©‡²�Á^¼j½j­‡©‡«

Â

¥¡°1Ãi²E®<§w¬J·w¨w§w¼U«¡¨w¼j§{¥¡·CÄ^Ãi²„¨w»j©‡·—¶K¬J¶I¥¡§—Å¦¥2¶j§w´l¶I´l·w¥�¬�±2¥¡«o»K¬J²j©‡·w±Æ¨w»K¬a¨Š©‡²}¨€¥‘¯

³l§€¬a¨w¥¡·y¨w»j¥¡·€¥,¨€¬J·€ÀA·¦Åy© ¨€»�¥¡·w¨€¬J½j­‡©‡·w»j¥¡Ç�¶j§{´A«M¥¡·w·€¥¡·C¸E¨€¥¡«o»j²U´l­‡´l³J°0¬J²UÇ�ÇK¬a¨€¬UÄjÈ,¼j§

¬J¶j¶j§{´}¬J«o»É©‡·2½K¬J·w¥MÇÊ´l²�ÇU©‡§w¥¡«‘¨€´l§Ë°�·€¥¡§{¿E©‡«¡¥¡·�¨w»K¬a¨�¬J§{¥�¼j·€¼K¬J­‡­ °�¬J­‡§w¥M¬JÇU°Ê¥¡±µ¯

¶j­‡´C°}¥¡Ç�½}°*«¡´l±2¶K¬J²j©‡¥¡·C¸=¶U¼j½j­‡©‡«�¬JÇj±2©‡²j©‡·w¨w§w¬a¨€©‡´l²�¬J²UÇ�·€©‡±2©‡­º¬J§—´l§w³}¬J²U©‡ÌC¬a¨w©‡´l²j·

®<´l§—²j´l²U¯iÁ

Â

Ã–¶j¼j§{¶I´l·€¥¡·CÄ!Ãf¨�·w¶K¬J§w¥¡·�¬JÇjÇj© ¨w©‡´l²K¬J­¦¶I¥¡§w·w´l²j¥¡­‡­:¬J²jÇ*©‡·—­‡¥¡·€·—¥¡§w§{´l§{¯

¶j§w´l²U¥}¸I·w©‡²j«¡¥q¨€»U¥Š¼E¨€©‡­‡©‡Ì¡¥¡Ç0¶j§{´A«M¥¡·w·€¥¡·q¬J§{¥Š¬J­‡§w¥M¬JÇU°�·€¥‘¨y¼j¶�¬J²jÇ�ÀE²U´CÅy²0¨w´2¬JÇU¯

±2©‡²j©‡·w¨w§€¬a¨w© ¿}¥0¶I¥¡§{·€´l²j¥¡­‡­q¬J²UÇ�¼j·w¥¡§w·MÄ?Í:»j©‡·2§{¥¡Çj¼j«¡¥¡·�¨w»j¥�«¡´l·w¨w·2¨€´
½I´E´J¨w·w¨w§€¬J¶

¬J²jÇ1´l¶P¥¡§w¬a¨€¥µ¬�Á8¼j½j­‡©‡«

Â

¥¡°0Ãi²U®‚§€¬J·{¨€§{¼j«‘¨€¼U§w¥lÄ!Î„¥�·w»j´CÅÏ¬2«C¬J·w¥�·{¨€¼jÇE°1¬J½I´l¼U¨

¨€»j¥–¶U§w´l¶I´l·€¥¡Ç�±2¥M«€»K¬J²j©‡·€±Ï¨w»K¬a¨:Å:¬J·¹«¡´l²jÇj¼U«¡¨w¥¡Ç�¬a¨¹¨w»j¥–Íc¥¡«o»j²j©‡·w«o»j¥—Ð/²U© ¿}¥M§Ë¯

·€© ¨€Ña¨2Òq¬J§{±2·w¨€¬JÇU¨µ©‡²ÊÓ,¥¡§{±�¬J²A°s©‡²*´l§{Çj¥¡§�¨€´„·€¼U¶j¶j­ °sÔlÕU¸ ÕlÕlÕ„·{¨€¼jÇU¥M²}¨w·µÅ/© ¨w»

«M¥¡§Ë¨€© ªj«C¬a¨w¥¡·–¬J²jÇ�Àl¥‘°E·CÄ

Öq×CØEÙ¦Ú

Ÿ¡Ûj•‘£PÜcÒyÝ,Á=¸UÍc§w¼U·w¨w«M¥¡²}¨€¥¡§¡¸!Á

Â

Ão¸KÞ:¥¡³l©‡·w¨w§€¬a¨w©‡´l²�¸IßàÄ álÕlâ

ãIä�åMæ!ç¡èUé!êcë^ìlçaí‚éPæ

îŠX=ï=O<9<Y�G�>Eðòñ‘[cóË@JHPLMBC@aX8YlBaX=@C>6ô{îŠG�ñMõs9<L�HP[ö>}÷¦>EYlBa9‚ø�>�BC>EYJZ8[=NPO<NPù�ðÏóËNP@3LC>EY}X8@C9<[=ù6úc9<ùP9‚BaHIO

YANPT*T„X8[=9<YEHKBa9‚N�[�9‚[ûO<HP@Cù�>1[=>}B¡ü�NP@aýcL�O<9‚ý�>
HP[þNP@aù�HP[=9‚ÿUHKBa9‚N�[�� L�9‚[�BC@JHI[8>}B�N�@�BaZ=>„9<[�BC>E@C[=>ABE5

ñoB—;8@CNKø!9fúc>EL/BCZ8>�LM>E@Cø!9fY}>UL/NPó¦HPXcBCZ8>A[�BC9fYAHIBC9<NP[*HI[8ús[=N�[

�

@a>A;8X8úc9fHKBC9<NP[sHPLqü�>AO<O8HPL–YANP[��?úc>A[

�

Ba9<HPO‚9‚B¡ðP5j4þHP[�ð�HI;8;=O‚9fYAHIBC9<NP[8L/HIO<@C>UHPúcð0@a>AO<ð�N�[�BCZ=>ULM>�LM>E@Cø!9fY}>UL:O<9‚ý�>ŠLM>UY}X=@a>Š>

�

T�HP9‚O�ï8HPLC>Eú�N�[

���

4�ñ¡4�F�D!LC>EYAX=@a>�HPYEY}>ELaL–BaN„ü�>AïÊLC9‚BC>ELàX8LC9‚[8ù

���

7

�
	

7

�

D�LCNIóiB¡üµHI@a>�X=;¦ú=HIBC>ELà9<[ÊT*Ncúc>A@a[

N�;^>E@aHIBC9<[=ù*LMðcLMBC>AT�LED=HI[8ú�Z=N�T*>0ï^HI[=ý!9<[=ù85

4þHI[!ð6Y}N�Ts;^HI[=9<>ELsHI[8ú�LM9<T*9‚OfHI@sNP@aù�HP[=9<ÿEHKBa9‚N�[8L�O<9‚ý�>�X8[=9‚ø�>A@JLM9‚BC9<>ELsHIO<@a>EHPú=ðû>ETs;8O‚NKð

ú=9‚@a>EY}BCNP@að3LC>A@aø�9fY}>ULàóËNP@�H*øKHI@a9‚>AB¡ð�NIóq[=NP[

�

îŠG�ñà;=X=@a;^N�LM>ULA5

	

Z8>ELC>�HP@C>0óËN�@2>��=HIT*;=O<>�>AO<>EY

�

Ba@CN�[=9fY�H�ú=úc@a>ELaL,ï^N!NPýcLEDPLCX=;=;?NP@CBqNPó?[8>}B¡ü�NP@aý

�

ü29fúc>àH�YAY}>ULCL–YANP[�BC@aNPOcHP[8úsT*HP9‚[�BJHI9<[8HI[8YA>àNPó

9<[cóËN�@CT�HKBa9‚N�[1@a>AO<>AøKHI[�B:óËN�@/[=>AB¡üàN�@Cý

�

HPúcT*9<[=9fL¡Ba@aHIBC9<NP[:5

	

Z8>Að�X8LCX8HIO<O<ð�YANP[�BaHP9‚[1ú8HKBaH�HIï?NPXcB

>ET*;=O‚NKð�>A>ULADPYANPT*;=XcBa>A@JLàHP[8ú3úc9<ùP9‚BaHPO^LC>A@aø!9<YA>EL—ü29‚BCZ89‚[ÊBCZ=>�NP@aù�HI[89‚ÿUHKBC9<NP[
� Lq>E[�ø!9<@CN�[=T*>A[�BE5

4þNP@a>ANKøP>E@EDABCZ=>2;8@CNcY}>UúcX=@a>EL,Z=NKü
BCZ=>2ú=HIBaH0ùP>ABaLq9<[�BaN0BCZ=>�úc9<@a>EYlBaNP@að1HPL,ü�>AO<O=HPL,BCZ8>A9<@–O‚9‚óË>

�

YAðcY}O<>2T*HP[8HIù�>AT*>A[�B—HI@a>2HIO<@C>UHPúcð„>ELMBaHIï8O‚9fLMZ8>Eú*HI[8úsü�>AO<O=ý![=NKü2[
BCN1ï?NIBaZ*H�úcT*9‚[89<LMBC@JHKBaNP@JL

HP[8ú�X8LC>A@JLE5

	

Z=>ULM>
;=@aN!YA>EúcX8@C>UL�HP@C>„HPO‚@a>EH�úcðÉLM>AB0X=;û9‚[ H3üµHjðÊBaZ8HKB�LaHKBC9fL��8>EL�BCZ=>sNP@aù�H

�

[89‚ÿUHKBC9<NP[
� L�[=>E>Eú=L�óËNP@1LC>EY}X8@C9‚B¡ð�HI[^ú�X8LaHIï89‚O<9 B¡ð�5

	

Z=>�úc9<@C>UYlBaNP@að�YAHP[ûï?>3HPLaLMX8Ts>UúþBaN�ï^>

YANPT*;=O<>}Ba>0HP[8ú3X=;

�

BaN

�

ú=HKBa>P5���LC>A@JL�HP@C>0HIï=O<>�BCN*HIXcBaZ=>A[�BC9fYAHIBC>�BCN
BCZ=>�úc9<@C>UYlBaNP@aðP5

	

Z=>0ú=9

�



@a>EY}BCN�@C9<>ELŠX8LMX^HIO<O‚ð�;=@aNKø!9<ú=>�HI[Ê9‚[�BC>E@Mó{H�Y}>�BCZ8HIBµYANP[cóËN�@CT�LŠBCN
BCZ=>�7:9<ùPZ�B¡ü�>A9<ùPZ�B���9‚@a>EY}BCN�@Cð

Q2YEY}>ULCLµî—@aNIBaNcY}NPO–ôw7���Q�îàõl5

îŠG�ñ¡LŠ>ET*;=O‚NKð*úc9<@C>UYlBaNP@aðsLC>A@aø!9<YA>EL—H�L—ü�>AO<Ow5�ñ‘[�BCZ89<L�Y}N�[�Ba>��!BŠBaZ=>Að�HP@C>�X^LM>Uú*óËNP@à;=X=ï

�

O<9fLMZ=9<[=ùÊYA>A@CBC9 �^YAHIBC>UL�HI[^úþY}>E@MBa9 �^YEHKBa>1@C>EøPNcYAHIBC9<NP[É9<[cóËNP@aT�HKBC9<NP[y58ñ‘[������qüà>„Z8HjøP>1X=BC9<O‚9<ÿA>Uú

7	��Q�î(úc9<@C>UYlBaNP@a9‚>UL�BaN�LCX=;=;?NP@CB�B¡üàN�9‚T*;?NP@CBaHI[�B�îŠG�ñ�óËX8[8YlBa9‚N�[8LA5	
�[8>
9fL�BCNÉ;=@aNKø�9fúc>sH

;8@CN!NIó

�

NIó

�

;?N�LaLM>ULCLC9‚N�[„óËN�@Šý�>AðcL–BaZ8HKB2YAHP[�ï^>0X8LC>Eú�N�[=O‚ð
óËNP@�>A[^Y}@að�;=BC9<NP[:5

	

Z=9<Là9fLàúcN�[=>�ï!ð

;8O<H�Y}9<[=ù�BaZ=>�YA>A@CBC9 �^YAHIBC>à>A[8YA@Cð!;cBa>Eú�N�[�BCZ=>µúc9<@C>UYlBaNP@að�HP[8ú�N�[=O‚ð0BaZ=>àO<>Aù�9 Ba9‚T�HIBC>�X8LM>E@�ôËBCZ=>

N�[=>sü2Z=NÉ;^N�LCLC>ELaLM>UL�BaZ=>*;=@a9‚øKHKBa>*ýP>Að=õ�YAHP[ úc>UY}@að!;cB09‚B„HI[^úþ;=OfHPYA>s9‚B�9‚[ûBCZ8>3úc9‚@a>EY}BCN�@Cð�5

	

Z89<L,BJHPLCý19<L–H�LCLCNcY}9fHKBa>Eú�BaN�BaZ=>2@a>AùP9fLMBC@JHKBC9<NP[„NIó?HP[
>E[�BC9‚B¡ð19‚[
BCZ8>2îŠG�ñl5

	

Z=>µNIBaZ=>A@–9fL,BCZ=>

ú=>AO<9‚ø�>A@að�NIó�LCNIóiB¡üµHI@a>*;^>E@aLCNP[^HIOŠLC>EYAX=@C9‚B¡ð >A[!ø!9‚@aNP[=T*>E[�BJLA5

	

Z=>ELC>ÊHI@a>3X8LCX8HPO‚O<ð�>E[8Y}Ncúc>Uú

H�YAYANP@Júc9‚[8ù�BCN„îàG��

��


����� ���€5

	

Z=9fLŠ9fLàH�YJZ=9<>AøP>Uúsü29 BaZÊ;=@aNP;?>A@—X^LM>�NIó¹BCZ8>�HPYEY}>ULCLàY}NP[�Ba@CN�O

T*>UYJZ8HI[=9fLCT*L2BCZ8HIB�HI@a>1HjøjHP9‚OfHIï8O‚>�9<[ÉBCZ=>„7	��Q�î.ú=9‚@a>EY}BCNP@a9<>ELE5

	

Z=>1;8HP;^>E@�HKB�Z8HP[8ú�ùPN!>EL

N�[=>�LMBC>E;�óËX=@CBCZ=>E@E5

	

Z=>�ü2Z=NPO<>�Y}>E@MBa9 �?YAHKBa>�O<9 óË>

�

YAðcY}O<>�T�HI[8HPùP>AT*>E[�Bà;=@CNcYA>ELaLM>ULŠHI@a>�ï8H�LM>Uú

N�[þH3úc9<@C>UYlBaNP@aðP5

	

Z8>„;=@aN!NIó

�

NIó

�

;^N�LCLC>ELaLM9<NP[�LCYJZ8>AT*>19fL�N�[=>1NIó–BaZ=>1óËX8[8YlBa9‚N�[8L�[8>A>Eú=>Eú�BCN

9<T*;=O<>AT*>A[�B�BaZ=>„@a>Aù�9<LMBC@JHKBa9‚N�[:5=R >
úc9fúþ[8NIB�>ETs;8O‚NKð�BCZ=>*úc>EO‚9<øP>E@Cð�LCYJZ=>ET*>
LC9‚[8YA>19<[þNPX=@

îàG�ñ�üà>3X^LM>�LMT�HI@CB
YEHI@Jú=LA5yRû>ÊBCZ=>E@C>AóËNP@a>ÊLMZ8NKü Z8NKü BaNûLCX=;=;?NP@CB
H�Z8HP@aú=ü�HP@C>*BaNPýP>E[

ï^HPLC>Eú�îŠG�ñl5

ñ‘[�� ���=H�YAH�LM>�L¡BaX8úcð�9fLy;8@CNKø!9fúc>Eú�ü2Z8>A@a>—BCZ8>à@a>Aù�9<LMBC@JHKBa9‚N�[09fLqLMX8;=;^N�@MBa>Eú�ï!ð�HI[sQ2YlBa9‚ø�>

��9<@C>UYlBCN�@Cð

�

>E@Cø�>A@U5^ñ‘[ Y}N�[�Ba@aH�L¡B�BCN�NPX=@�HP;=;=@aN�HPYJZyD=BCZ89<L�LC>A@aøP>E@�9fL0LC;?>EY}9fHIO<O<ðþLM>AB0X=;ûóËNP@

BaZ=9fL*;=X=@a;^N�LM>�5/ñoB�9fL�LMX=;8;=O‚9<>Eú
ü29 BaZ�X^LM>E@s9<[cóËN�@CT�HKBa9‚N�[òóË@aNPT$NPBCZ=>E@súc9<@a>EYlBaNP@að6LM>E@Cø�>A@JL

BaZ8HKB1ü�>A@a>s;=@C>ULM>E[�B�9<[6HPúcøKHP[8Y}>�5	
�BCZ=>E@1Y}>A@CBC9 �^YEHKBC>*O<9 óË>

�

YAðcY}O<>�T*HP[8HIù�>AT*>A[�B0óËX=[8Y}BC9<NP[8L

HP@C>0[=NPB�úc9<LaY}X^LCLC>Eú¹5

�

XcBCT�HI[3ú=>ELaY}@a9‚ï?>EL–9<[�� ���8BaZ=>2îŠG�ñ¡W�N!NIB—;=@aNIBaN!YANPOcü2Z=9fYJZ�9fL–9‚[�T�HP[�ð
@C>ULM;?>EY}BaL—LC9<T

�

9<OfHI@µBCN*N�X=@�HI;=;8@CN�HPYJZ:5

	

Z=>�;=@aNIBaNcY}NPO¦9fLµ9‚[�Ba>A[8úc>Uú�BCN�ï?N�NPBaLMBC@JHI;�[=>}B¡ü�NP@aý3Y}N�T*;^N�[=>A[�BaL

HP[8úÏLM>E@Cø!9fY}>UL�9<[òH�îŠG�ñ�LM9<T*9‚OfHI@�BaNÉBCZ=>3YANP[8YA>A;cB1NPó���NPT�HP9‚[���HPT*>

�

>A@aø!9<YA>EL�ô����

�

õl5

ñ‘[öY}N�[�BC@JHPLMB
BaN N�X=@3HI;8;=@CN�HPYJZò9‚B3@a>AOfHjð!L
NP[�BCZ8>��à>A@CBC9 �^YAHIBC>É4þHI[8HPùP>ETs>E[�Bsî—@aNIBaNcY}NPO

ô���4�îàõ��  ��?ü2Z=9fYJZ39fLŠ@JHI@a>AO<ð„X^LM>Uú3HI[8úÊY}NPT*>UL—ü29‚BCZ�BaZ=>"!^Hjü�Làúc>ELaY}@a9<ï^>Uú�9‚[#� ���€5�ñ‘[8LMBC>EH�ú

N�X=@–HI;=;8@CN�HPYJZ„9fLqï8H�LM>Uú1NP[*7���Q�î�5

	

Z89<L–9fL–LMBC@JHI9<ùPZ�B/óËN�@CüµHI@Jú1H�L–Y}NPT*T*NP[
îŠG�ñ,>A[8HPï=O‚>Uú

HP;=;=O<9<YEHKBa9‚N�[8L*HIO<@C>UHPúcð69<T*;=O‚>ET*>A[�B�BCZ=>þ7	��Q�î ;=@aNIBaNcY}NPO€5

	

Z=>Að
Z8HjøP>�BCNÏï?>þHPú=HP;cBC>Uú

N�[=O<ðÊLMO<9<ùPZ�BCO<ð�BCN*X8LC>�BCZ8>�;=@CN�;^N�LM>Uú3T*>EYJZ^HI[=9fLMTÉ5

ñ‘[3BCZ89<L�;8HP;^>E@àü�>�úc>ULCYA@C9<ï?>�BCZ8>�T*>EYJZ^HI[=9fLMT BaN„XcBa9‚O<9‚ÿE>�> �c9<LMBC9<[=ù
7	��Q�îöúc9<@C>UYlBaNP@a9‚>UL

9<[ÊN�@aú=>A@—BaN„ï?N!NIBaLMBC@JHI;�HI[8ú�N�;^>E@aHIBC>�H„îŠG�ñ—>%$�YA9‚>E[�BCO<ð*HP[8ú3HPXcBCN�T*HIBC9fYAHPO‚O<ðP5

	

Z=9fLàLaHjøP>UL

Ba9‚T*>„HP[8úÉT*NP[=>EðP5

	

Z=>1ï8H�LM9fY�9fúc>EH*9fL2BaN3@C>EX8LC>19‚[=óËNP@aT*HIBC9<NP[�BCZ^HKB�9fL�HPO‚@a>EH�úcð�HjøKHI9<OfHIï=O<>

9<[ûBCZ=>�úc9<@C>UYlBaNP@að�óËN�@0BCZ=>s@C>EùP9fL¡Ba@aHIBC9<NP[:5'&=X8@MBaZ=>A@aT*NP@a>PD?9 B�>AT*;=O<NKðcL�BCZ=>�úc9<@C>UYlBaNP@aðÉH�L�H

T*>UHI[8L�BaN*óËNP@aT„X=OfHKBa>0@a>)(�X=>UL¡BJL�óËNP@�YA>A@CBC9 �^YAHIBC>�O‚9‚óË>

�

Y}ðcYAO‚>�NP;?>A@JHKBa9‚N�[8LE5

	

Z=>ELC>�HI@a>09<[=9‚BC9fHIO

YA>A@CBC9 �^YAHIBC>µ@a>)(�X=>ELMBaL—9‚[8YAO‚X^úc9‚[8ù�@C>EùP9fL¡Ba@aHIBC9<NP[:DKY}>E@MBa9 �?YAHKBa>2@C>EøPNcYAHIBC9<NP[
@C>*(�X8>ELMBaLEDIHI[8ú*Y}>E@

�

Ba9 �?YAHKBa>�@C>E[=>AüµHIO¦@a>)(�X=>ELMBaLE5��2Ba9‚O<9<ÿA9<[=ù*BCZ=>�7	��Q�î � L�H�YAY}>ULCLµYANP[�BC@aNPO¦T*>EYJZ8HP[=9fLMT�L2HIO<O<NKü�L

óËN�@0LCNP;8Z=9<LMBC9fYAHIBC>UúÉîŠG�ñ

�

T�HP[8HIù�>AT*>A[�B�LMBC@JHKBa>AùP9<>EL�HPL�>P5 ù85¦úc9<LMBC@a9<ï=XcBC>Uú�H�úcT*9‚[=9fLMBC@JHKBC9<NP[^L

HP[8úöùP@aNPX8; @a>ELC;?NP[8LC9‚ï89‚O<9 Ba9‚>ULA5àQ�L�úc9‚@a>EY}BCN�@C9<>EL�HP@C>�H�YAYA>ELaLM9<ï=O<>ÉóË@CN�T HIO<O�NKø�>A@�BaZ=>þ[=>AB

�

ü�NP@aý¦D!BCZ=9fL�HPO<LCN3HI;8;=O‚9<>EL2óËNP@2BaZ=>1îŠG�ñµT�HI[8HPùP>ETs>E[�BE5

	

Z=>1;8@CN�ùP@a>ELaLàNPó–>EHPYJZ�NP;?>A@JHKBa9‚N�[

9fLs@C>%!8>EY}BC>Uúòï!ð6BCZ8>�7	��Q�î HI[^ú6BCZ!X8L*ø!9fLM9<ï=O<>ÊBaN�Ba@CX^L¡B3Y}>E[�BC>A@*N�;^>E@aHIBCNP@JL„H�Lsüà>EO‚O2HPL

BaN3>A[�Ba9 Ba9‚>ULA5

	

Z=>„T*>EYJZ^HI[=9fLMT YAHP[ÉóËX=@MBaZ=>A@�ï^>sY}N�T„ï=9<[=>EúÉü29‚BCZÉBaZ=>„;8@CN!NIó

�

NIó

�

;?N�LaLM>ULM9<NP[

ú=>ELaY}@a9‚ï?>Eú�9‚[+�����o5

	

Z8>�;8HI;?>A@29fLµNP@aù�HP[=9‚ÿE>Eú�HPL�óËNPO<O<NKü�L%,

�

>EY}BC9<NP[#��ù�9‚ø�>EL�HÊLMZ=N�@MB�9‚[�BC@aNcúcX8Y}BC9<NP[ÉBCN�7���Q�î úc9<@C>UYlBaNP@a9‚>ULA5=ñoB0;=@aNKø�9fúc>UL�úc>}BJHI9<O<L

HPï^N�XcB„BaZ=>A9<@�Y}N�TsT*N�[6X8LCHPùP>�HI[8úòLMBC@aX8Y}BCX=@a>P5,ñoB*LCZ=NKü�L„Z=NKü BCZ=>E9‚@*LMBC@aX8YlBaX=@C>�YAHP[òï^>

HPO Ba>A@a>Eú úcð![8HIT*9fYAHPO‚O<ð6BCNòH�ú=HI;=B�BCN6[=>Eü @a>)(�X=9<@C>ET*>A[�BaLE5

	

Z=9<L39<L3HÏï^HPLC9<Y�óË>EHIBCX=@a>ÉóËNP@



N�X=@ÊHP;=;=@aN�HPYJZy5

�

>EY}BC9<NP[ �69fúc>E[�Ba9 �^>EL�BaZ=>þóËX8[8YlBa9‚N�[8LÊNPó�BCZ=>��2>Aù�9<LMBC@JHKBa9‚N�[öQ�XcBCZ8NP@a9 B¡ð

ô���Q�õŠBaZ8HKB2ü29<O‚O¹ï?>�Y}NKøP>E@C>Uú*ï!ð�NPX=@µT*>EYJZ8HP[=9fLMTÉ5!ñ‘[

�

>EYlBa9‚N�[��süà>�úc>ULCYA@C9<ï^>�BCZ8>09<[=9‚BC9fHIO

LaY}>E[8HI@a9<N�HI[8ú
HPLaLMX8Ts;=BC9<NP[8LE5

�

>EY}BC9<NP[  �úc> �8[=>EL/BaZ=>à[8>Aü
T*>UYJZ8HI[=9fLCT*LE5URû>2LCZ=NKü6Z=NKüÏBCN

ï?N!NIBJL¡Ba@aHP;„HI[8ú„T�HI9<[�BJHI9<[�BCZ8>�îàG�ñ:9‚[„BCZ=>2úc>ULCYA@C9<ï?>Eú1LaY}>E[8HI@a9‚N^5ER >àBCZ=>E@C>AóËNP@a>àLCZ=NKü6Z=NKü

BaZ=>1Y}>E@MBa9 �?YAHKBa>�O<9‚óË>

�

Y}ðcY}O<>�NP;?>A@JHKBC9<NP[^L�HP@C>�LCX=;=;?NP@CBC>UúÊï!ð�BaZ=>�;=@aNP;?N�LC>Eú3T*>UYJZ8HI[=9fLCT�5cñoB

9fL„ú=9‚ø!9fúc>Eú69<[�BCN�BaZ=@a>A>ÊLCX=ï8LC>EY}BC9<NP[8LED:NP[8>3;^>E@„>UHPYJZ6@a>)(�X=>ELMBÊô{YA>A@CBC9 �^YAHIBC9<NP[:D,Y}>E@MBa9 �^YEHKBa>

@a>Aø�NcYAHKBa9‚N�[SHI[8úSYA>A@CBC9 �^YAHIBC>þ@a>A[=>Eü�HPOfõ}5

	

Z=> LM>UY}X=@a9 B¡ð NIó�N�X=@�HP;=;=@aN�HPYJZ 9fL�úc9fLaY}X8LaLM>Uú

9<[

�

>UYlBC9<NP[��85

�

>UYlBa9‚N�[��ÏLMZ8NKü�L3HòYAH�LM>þLMBCX^úcðöNIó�BCZ=>ûHI;=;=@aN�H�YJZSY}NP[^úcX8YlBa>EúSHIB3BCZ=>

	

>EYJZ8[=9<LaYJZ=> ��[=9<øP>E@aLC9‚B	�KB �0HI@aT*LMBaH�ú!BE5¹ñ‘[

�

>UYlBC9<NP[�
�üà>*Y}N�[8Y}O<X8úc>*N�X=@�üàN�@CýþHP[8úþù�9‚ø�>

HP[�N�XcBCO<N!NPý3N�[ÊóËX8@MBaZ=>A@�ú=>AøP>EO‚N�;=T*>A[�BaLE5

��ä�
���������í è��KìlçCéIèEí����

7	��Q�î úc9<@C>UYlBCN�@C9<>ELàHI@a>�H„YANPT*T*NP[3T*>UHI[8LŠBCN
NP@aù�HI[89‚ÿE>�HIO<O^N�ï��¡>EY}BaLà9‚[�H1[=>AB¡üàN�@Cý¦5

	

Z89<L

9<[8YAO‚X8ú=>EL�Z8HI@JúcüµHI@a>„Y}N�Ts;?NP[8>A[�BaL
ôË>P5 ù85¦Y}N�T*;=XcBC>E@aLED?[=>}B¡ü�NP@aý�LCü29‚BaYJZ=>ULAD?>}BJYI5‡õlD¹LM>E@Cø!9fY}>UL

ô{>P5 ù85cü�>Aï�LM>E@Cø�>A@JLAD�ø!9‚@CBCX8HPO¦;=@C9<øKHKBa>0[8>}B¡ü�NP@aý!LJõ—H�Lµüà>EO‚O¹H�LŠBaZ=>�X8LC>A@JLA5cQ�O‚O¦BaZ=>ELC>�NPï��¡>UYlBaL

HP@C>„TsNcúc>EO‚O<>EúûHPL�>A[�BC@a9‚>UL�NPóŠH3Z=9<>A@JHI@JYJZ=9fYAHPO‚O<ðÊN�@Cù�HI[=9<ÿA>Uú ��9<@C>UYlBCN�@CðÉñ‘[cóËN�@CT�HIBC9<NP[

	

@C>E>

ô ��ñ

	

õ}5^FàHPYJZþ>E[�Ba@CðÉYAHP[�ï^>
X=[=9 (�X=>AO<ð�ú=>ELaY}@a9‚ï?>Eú�ï!ð�BCZ=>
;8HKBaZþO<>EHPú=9‚[=ù*óË@aNPT 9‚B�BaN�BCZ=>

Ba@C>E> � Lµ@CN!NPBE5

	

Z=9fLµ;8HKBaZÉ9<L2YEHIO<O‚>UúÊBaZ=>�>A[�Ba@Cð � L ��9fL¡Ba9‚[=ù�X=9fLMZ=>Uú���HIT*>3ô � �0õl5

FŠHPYJZ >A[�BC@aðþY}N�[8LC9<LMBaL�NPó�H�LM>AB1NIó�HIBMBa@C9<ï=XcBa>ELE5¹ñ‘[ 7	��Q�î úc9<@C>UYlBaNP@a9‚>UL���BCZ=>sB¡ð!;?>sNPó

HP[�>E[�BC@að69<L�úc>ULCYA@C9<ï?>Eú�ï�ðòLC;?>EY}9fHIO�HIBMBa@C9<ï=XcBa>EL�YAHPO‚O<>Eú��! #"%$'&)(�*�+-,'.%.c5 
�ï��¡>EY}B3Y}OfHPLaLM>UL

ú=>��8[=>0ü2Z=9fYJZÊHKBCBC@a9‚ï8XcBC>UL—BaZ=>�>E[�BC@aðs9fLµHIï=O<>�BaN„Z=N�O<ú:D�BaZ=>A9<@àB¡ð�;?>�HI[8ú�ü2Z8>}BCZ8>A@�BCZ=>Eð�HI@a>

T�HP[8ú=HKBaNP@aðþNP@�N�;cBC9<NP[^HIO€5	
�ï��¡>EY}B„Y}OfHPLaLM>UL�T*Hjð�ï^>3LMBC@aX8YlBaX=@JHIO€DyHIï8LMBC@JHPY}B�NP@1HIX��!9<O<9<HP@Cð�5

�

BC@aX8YlBaX=@aHPO:NPï#�¡>EYlB�YAO<H�LCLC>ELµúc> �8[=>�BaZ=>�;=@a9‚[^Y}9<;8HIO:[^HKBCX8@C>�NPóqHP[�>E[�BC@aðP58Q�ï8L¡Ba@aH�YlB�N�ï��¡>EY}B

YAO<H�LCLC>EL–HP@C>µT*>EHP[�B–óËNP@—úc> �8[=9<[=ù„Y}N�T*TsN�[sH�LM;?>EY}BaL–NPó¦ú=9 ÷¦>A@a>A[�BŠLMBC@aX8YlBaX=@aHPO8Y}OfHPLaLC>ELE5

	

Z89<L

9fL�úcNP[8>sX^LM9<[=ù�BCZ=>�Y}N�[8Y}>E;cB�NIóŠ9<[=Z=>E@C9‚BaHP[8Y}>�5¹Q�ï8LMBC@JHPY}B�YAO<H�LCLC>EL0HI@a>s[=NIB�HIO<O‚NKü�>Eú�BCNÉï^>

X^LM>Uú19<[
HI[
>A[�BC@að�ü29‚BCZ=N�XcBqHP[„9<[=Z=>E@C9‚BC9<[=ù�L¡Ba@CX8Y}BCX=@JHIO!Y}OfHPLaLE5jQ�X��c9‚O<9fHI@að�YAO<H�LCLC>EL,LC;^>UY}9fHIO<9‚ÿE>

HP[„>E[�Ba@Cð�ï!ð1HPú8úc9‚[8ù0H�ú=úc9‚BC9<NP[8HPO�HIBMBC@a9<ï=XcBC>ULA5KQ�[
>E[�Ba@Cð�YEHI[1BJHIý�>ŠÿA>E@CN�NP@qT*NP@a>àHPX��c9‚O<9<HP@Cð

YAO<H�LCLC>ELE5

	

Z=>„LC>}B�NPó—LMX=;8;^N�@MBa>Eú�NPï��¡>UYlB�YAO<H�LCLC>EL�ú=>��8[=>�BaZ=>„úc9<@a>EYlBaNP@að � L2LaYJZ=>AT�H85���9<@a>EY

�

BaNP@a9‚>UL�LCZ=NPX=OfúÉHIO<ü�HjðcLµï?>1NP;?>A@JHKBa>Eú�ü29‚BCZ�LaYJZ=>AT�H�YJZ=>UYJý!9‚[=ùsBaX=@C[8>EúÉNP[y5

	

Z=9fL2>A[=óËNP@JY}>EL

BaZ8HKB2BaZ=>1Y}N�[�BC>A[�B2NIó,>EH�YJZ�>E[�Ba@Cð�HIO<ü�HjðcLµY}N�Ts;8O‚9<>EL�BaN
BaZ=>1úc> �8[=>EúÉLMBC@aX8YlBaX=@a>P5

��9<@C>UYlBaNP@a9‚>UL,HPO‚@a>EH�úcð�;=@aNKø�9fúc>�øKHI@a9‚N�X8L/LC>EYAX=@a9 B¡ð�óË>UHKBCX8@C>ULA5

	

Z=>ULM>2HI@a>µLM>E@Cø�>A@qHIXcBaZ=>A[

�

Ba9<YEHKBa9‚N�[:D?YANP[��?úc>A[�BC9fHIO<9‚B¡ð�NPó–BCZ=>„BC@JHI[8LCT*9 BCBC>Eú�ú=HKBJH=D?X8LM>E@�HPXcBCZ=>E[�BC9fYAHKBa9‚N�[:D¦HI[8úþH�YAYA>ELaL

YANP[�BC@aNPO€5

	

Z8> �8@JL¡B/B¡üàN�óË>EHIBCX=@a>EL,HI@a>ŠHPYJZ89‚>EøP>Eú�ï!ð�Z8Hjø!9<[=ù�BaZ=>àYANPT*T„X=[89<YEHKBC9<NP[„ü2@aHP;=;^>Uú

9<[�BCNþHP[

���

7

�
	

7

�

;=@CNPBCNcY}N�Ow5

	

Z!X8LED¦BCZ8>AðûHP@C>*ï8H�LM>Uú NP[ îŠG�ñ�Ba>EYJZ=[8NPO<NPùPð�5���LC>A@JL�HIX

�

BaZ=>A[�Ba9<YEHKBC>
BCZ8>AT�LM>EO‚ø�>EL0ï!ð�T*>EHI[^L�NPóŠ;8H�LCLCüàN�@aú8L2BCZ^HKB�HI@a>
@a>AOfHKBa>EúÉBaNÊBaZ=>A9<@1úc9<@C>UYlBCN�@Cð

>E[�BC@a9‚>ULA5

	

Z=9fL*9<L*@a>}óË>E@C@a>EúòBCN6HPL�zAdib?uIdib-/òBCN6HI[ >A[�BC@aðP5

	

Z8>�;^HPLaLM;=Z8@aH�LM>�YAHI[�Z=>A@a>Aï!ð

>E9 BaZ=>A@�BC@JHjøP>AO¦9<[þY}O<>EHP@1ô

�

9<T*;=O‚>
Q�XcBaZ=>A[�BC9fYAHIBC9<NP[^õ�N�@�HPL�H*LaHIO‚BC>Uú�HP[8ú�9 Ba>A@JHKBa9‚ø�>AO<ðÊY}N�T

�

;8XcBC>Uú„Z8H�LMZ
øKHIO<X=>µX8LM9<[=ù

�

9<Ts;8O‚>2Q�X=BCZ=>E[�Ba9<YEHKBa9‚N�[sHP[8ú

�

>EY}X8@C9‚B¡ð17yHjð�>A@ �0�*�o5Kñ‘[
BCZ=>µX8LCX8HIO

LC>}BaX=;:D—úc9<@a>EYlBaNP@a9‚>UL„X^LM>ÉY}O<>EHP@MBa>��!B
;8H�LCLCü�NP@Jú=L1NKø�>A@*HI[

� �

7

� 	

7

�

LC>EYAX=@a>Eú
YANPT*T„X8[=9

�

YEHKBa9‚N�[þ;8HKBaZ:5¹Q2YAYA>ELaL�YANP[�BC@aNPO/9<L�;=@aNKø�9fúc>Uú�ï!ð�T*>UHI[8L�NIóàH�YAYA>ELaL�Y}N�[�BC@aNPO,O‚9fL¡BJL
ôwQ���7yLJõl5

	

Z8>AðûH�LCLC9<ùP[ÏHPYAYA>ELaL�;?>A@aTs9fLaLM9<NP[8L0BaNþ@a>EHPú:D¹TsNcúc9‚óËðPD,Y}@a>EHIBC>�NP@
úc>AO<>}Ba>�>A[�BC@a9‚>UL1HI[^ú

�

N�@

HIBMBa@C9<ï=XcBa>ELE5

	

Z=>3Q���7/L„úc9fL¡Ba9‚[8ùPX=9fLMZÏï?>}B¡ü�>A>E[òHI[=N�[�ð!T*NPX^L�HI[8ú6HPXcBCZ=>E[�BC9fYAHKBa>Eú X8LC>A@JLA5

132

´l§w¥y·€¶I¥¡«¡© ªK«¡­ °A¸lÅ¦¥/§{¥‘®<¥¡§^¨w´—ÜcÒ:ÝqÁ„¿}¥¡§{·€©‡´l²5476 8	9iÄlÍ:»j©‡·^©‡·8¨w»j¥y§w¥¡«¡´l±2±2¥¡²jÇj¥¡Çµ¿}¥¡§w·w©‡´l²µ¨€´—¼j·w¥¹Å/© ¨w»

Á

Â

Ãi·CÄ



�

 aœ��

×��

£þÈ,½��{¥M«‘¨?«M­º¬J·w·€¥¡·¦«¡´l±2±2´l²j­ °Š¼j·w¥MÇµ®‚´l§?±2´AÇj¥¡­‡­‡©‡²j³q¶I¥¡§{·€´l²j·¹©‡²µÜ!ÒyÝ,Á
Çj©‡§{¥¡«¡¨w´l§{©‡¥M·MÄ��
	��^ÇU¥M²U´J¨€¥¡·

¨€»K¬a¨y¨w»j¥–«¡­º¬J·€·y©‡·y·{¨€§{¼j«‘¨w¼j§€¬J­f¸
�‚Ý��?¨w»K¬a¨/© ¨/©‡·y¬J¼U¾E©‡­‡©º¬J§Ë°AÄ

�¹œ��

×

¢‘ž����  J•€• �

×

•€¢‘Ÿ�� �jž��

Ú��

��� ��!#"�$�%

�
	�� Ò,¥¡·€«¡§{©‡½I¥M·/¬�«¡´l¼j²}¨€§Ë°}Ä

�&$�'#(&!�)�*#(�"�) � !

�
	�� Ò,¥¡·€«¡§{©‡½I¥M·/¬J²0´l§{³}¬J²j©‡ÌM¬a¨w©‡´l²�Ä

�&$�'#(&!�)�*#(�"�) � !+(#, -�!�)�"

�.	�� Ò,¥¡·€«¡§{©‡½I¥M·�¬J²*´l§{³}¬J²j©‡ÌM¬a¨€©‡´l²K¬J­:¼j²U© ¨�­‡©‡Àl¥2Çj¥¡¶K¬J§Ë¨w±2¥M²}¨w·µ´l§

Å¹´l§{ÀE©‡²U³2³l§w´l¼j¶U·CÄ

/

��0 1+2�3+� "

�‚Ý�� Ý:ÇjÇj·,¨w»j¥à«M´l²U«M¥¡¶U¨Š´J®?Çj´l±�¬J©‡²�«¡´l±2¶I´l²j¥¡²A¨w·q®<´l§,«M§{¥M¬a¨€©‡²U³

¥¡²A¨w§{©‡¥M·/½K¬J·€¥¡Ç�´l²0Çj´l±�¬J©‡²�²K¬J±2¥¡·CÄ

4+3�$�5�� !

�
	�� Ò,¥¡·€«¡§{©‡½I¥M·�¬1¶I¥¡§w·w´l²6�‚¥lÄ ³jÄ?²K¬J±2¥l¸=¶j»U´l²j¥�²A¼j±�½I¥¡§M¸8¼j·w¥¡§{¯

Á=¬J·€·{Å¹´l§wÇ��‘Ä

�&$�'#(&!�)�*#(�"�) � !+(#,&7#3�$�5�� !

�.	�� Ò,¥¡§{© ¿}¥MÇ„®<§{´l±

4+3�$�5�� !

¸=¬JÇjÇj·—©‡²U®‚´l§{±�¬a¨€©‡´l²
¬J·–¶I´l·w¨€¬J­¹¬JÇU¯

Çj§{¥¡·€·/¬J²jÇ0§{´E´l± ²E¼j±à½I¥M§¡Ä

)8!+3�"+0&$�'�7#3�$�5�� !

�
	�� Ò,¥¡§{© ¿}¥MÇ�®‚§w´l±

�&$�'#(&!�)�*#(�"�) � !+(#,&7#3�$�5�� !

¸à¬JÇjÇj·�©‡²E®<´l§{±�¬a¯

¨w©‡´l²„¼U·o¬J½j­‡¥µ©‡²�¨w»j¥�©‡²}¨w¥M§{²j¥‘¨Š­‡©‡Àl¥�¥¡±�¬J©‡­‡Ý:ÇjÇj§{¥¡·€·C¸P´l¶U¨w©‡´l²U¯

¬J­‡­ °�¬J­‡­‡´CÅy·:«¡¥¡§{¨w© ªK«M¬a¨€¥¡·MÄ

4�9�)8-�5&3�$

�‚Ý�� È,¶U¨w©‡´l²K¬J­‡­ °�¬JÇjÇj·y«¡¥M§Ë¨w© ªK«M¬a¨€¥¡·,¨w´2¬J²0¥¡²}¨€§Ë°}Ä

5 "�$+� !#'�:��#"�;+3&!#"�)&�&(�"�) � !�-�5&3�$

�‚Ý��

2

¬J²jÇK¬a¨w¥¡·,¬à«M¥¡§Ë¨€© ªj«C¬a¨w¥l¸I²j¥¡«¡¥M·w·o¬J§Ë°�®‚´l§yÁ

Â

Ã^½K¬J·€¥¡Ç0½U©‡²jÇU¯

©‡²j³�¨w´�¨w»j¥–Çj©‡§{¥¡«¡¨w´l§Ë°AÄ

4��#5+)�<�:������ ��!#"

�‚Ý�� Ò,¥¡·€«¡§{©‡½I¥M·à¬�Ð>=/Ãiß
¬J«¡«M´l¼U²A¨?�fÐy·€¥¡§wÃËÒŠ¸c¶K¬J·€·{Å¹´l§{Çs»K¬J·w»@�‘Ä

Ð/·w¥¡Ç�®‚´l§yÜ!ÒyÝ,Á3½j¬J·€¥¡Ç0­‡´l³l©‡²�Ä

&8NP@�HIXcBaZ=>A[�Ba9<YEHKBC>Uú�X8LC>A@JL�9‚B�9fL�óËX=@CBCZ=>E@0úc9‚÷¦>A@a>A[�BC9fHKBa>Eúþï?>}B¡ü�>A>E[�HPY}BC9<NP[8L�BCZ^HKB0YANP[8YA>A@a[

BaZ=>A9<@2NKü2[�>A[�BC@að
A�NP@�BCZ=N�LM>0BaZ8HKB�YANP[8YA>A@a[�NPBCZ=>E@2>A[�BC@a9‚>ULA5

	

Z=>sóËNPO<O‚NKü29<[=ù�ó{HPYlB�9fL�9‚T*;?NP@CBaHP[�B0óËNP@�N�X=@�HI;=;8@CN�HPYJZ:5

	

Z=>sB¡ð!;^>*NIóµHI[û>A[�BC@að�YAHP[

ï?>�YJZ^HI[=ù�>Eú�úcð![8HPTs9fYAHPO‚O<ðP5

	

Z=9fLŠ9fLàú=NP[=>�ï!ð�HPú8úc9‚[8ù1[=>Aü�D!Y}N�T*TsN�[=O<ðsHPX��c9‚O<9<HP@Cð�DPN�ï��¡>EY}B

YAO<H�LCLC>ELE5Kñoó¦BCZ=>�HKBMBa@C9<ï=XcBa>ELŠNIó¹HI[3HPú8úc>EúsNPï#�¡>EYlBŠYAO<H�LCLŠHI@a>2>A9‚BCZ=>E@—NP;cBa9‚N�[8HIO8NP@–@a>EHPLCNP[^HIï=O<>

ú=>}ó{HIX8O B3øKHIO<X=>UL
> �c9<LMBEDqBaZ=>þLCYJZ8>AT�HûYJZ^HI[=ù�>�YEHI[ ï^>þúcN�[=>�HKB�NP[^Y}>Éï^>AóËNP@a>ÊBaZ=>A9<@ �8@JLMB

X^LCHPùP>P5 
�BCZ=>E@Cü29fLC>3BCZ8>3B¡ð!;^>�NIó�HP[ò>A[�Ba@CðÏZ8H�L1BaN�ï?>�YJZ8HP[=ùP>UúÏNP[6BaZ=> !8ðPD,ü2Z=>A[
BCZ=>

@a>ELC;?>EYlBa9‚ø�>�9<[cóËNP@aT�HKBC9<NP[Êï^>UY}NPT*>ULàHjøKHI9<OfHIï=O<>P5

	

Z=9<L�ü�NPX=Ofú�@a>)(�X=9<@C>�HPú=úc9‚BC9<NP[^HIO¦YJZ=>EYJý!9<[=ù

ú=X=@C9<[=ù*@a>AùPX8O<HP@�N�;^>E@aHIBC9<NP[8LED!ï=XcB�LMBC9<O‚Oy9<L�óË>UHPLC9‚ï=O<>P5

	

HPï=O‚>���O‚9fL¡BJL�N�ï��¡>EY}B�Y}OfHPLaLM>ULµBCZ8HIB�HI@a>1Y}N�T*TsN�[=O<ðÊX8LC>Eú�óËNP@�T*N!ú=>AO<O‚9<[=ù�;?>A@JLMN�[8L29<[

HP[þ7���Q�î úc9<@a>EYlBaNP@aðP5

	

Z=> �8@JLMB�BCZ=@a>A>sY}OfHPLaLM>UL2T�Hjð�ï?>„X^LM>UúÉBCN�T*HPýP>1X8;�BCZ=>
;8HKBaZþ9<[

BaZ=>���ñ

	

BCN�BCZ8>�X8LC>A@—>E[�Ba@C9<>ELE5

	

Z=>Eð„X8LCX8HPO‚O<ð„T*9<@C@aNP@qBaZ=>�LMBC@aX8YlBaX=@C>2NPó¦BCZ=>�N�@Cù�HI[=9<ÿEHIBC9<NP[

HP[8ú

�

NP@1BaZ=>�ú=@C9<øP>E[
HI;=;8O‚9fYAHIBC9<NP[8LE5

	

Z8>3óËNPX8@MBaZ
Y}OfHPLaL
H�ú=ú=L
9‚[=óËNP@aT*HIBC9<NP[ÏBaZ8HKB�YAHP[òï^>

X^LM>Uú BCN�ï=X=9<Ofú69‚[�Ba>A@a[=>}B„úcN�T�HI9<[6[8HIT*>ELE5

	

Z=9fL19fL�NPóiBC>A[6X^LM>UúÏ9‚[ò7	��Q�î óËN�@�BCZ8>3@CN!NPB

>E[�BC@aðòNIó0BCZ=>ÉBa@C>E>P5

	

Z8>þY}OfHPLaLCB#$�D .!�FEÏT*Ncúc>EO<L3HÏ;?>A@JLCNP[:5–ñoBÊYEHI[öï^>þLC;?>EY}9fHIO<9<ÿA>Eú
BCN

��DHG#,FE�I�J�, (�I)�FE',�+FK�$FD .)�FE�HI[8ú�óËX=@MBaZ=>A@�BCNLI�E#$ (NMFDHGOK#$�D .!�@E¹5

	

Z=>„OfHPLMB�N�[=>„N�;cBC9<NP[^HIO<O‚ð

BJHIý�>EL�H
YA>A@CBC9 �^YAHIBC>�óËNP@�BCZ=>�X8LC>A@U5

	

Z=9fL�YEHI[�HIOfLMNsï^>�H�YJZ=9‚>EøP>Uú�ï!ð3HPú=úc9<[=ù
BCZ=>�HPX��c9‚O<9<HP@Cð

YAO<H�LCLPB
Q�I+R�.!$�D ô{NP;cBa9‚N�[8HIO–YA>A@CBC9 �^YAHIBC>Uõ�NP@ .)(HD��FE
GHSOT%(OU'$FE�(VI-&!,!(VI �@EOR .!$FDÉô{T�HI[8ú=HIBCN�@Cð

YA>A@CBC9 �^YAHIBC>jõlD¦@C>ULM;?>EY}BC9<øP>EO‚ð�5

	

Z=>*Y}OfHPLaL .)(OD#�FE
GHS�T�(OU'$FE%(�I-& ,!(�I)�FEFR�. $FD*;=@aNKø!9<ú=>EL0L¡Ba@CN�[=ù

HPXcBCZ8>A[�BC9fYAHIBC9<NP[3ü2Z=>E[�ï89‚[8ú=9‚[=ù
BCN
BCZ8>�>E[�Ba@Cð�5

	

Z=>0YAO<H�LCL�B'�'.HI�WHS &%& �FTHE�(1HIO<O‚NKü�LŠBCNsXcBa9

�

O<9<ÿA>�7���Q�î.úc9<@C>UYlBCN�@C9<>ELàóËN�@�Y}NPT*;=X=BC>A@2O<NPù�9‚[y5

X

Íy»U¥–´l²j¥q¨€»U¥¡°�Çj©‡Ç�½j©‡²jÇ�¨€´jÄ



�!ä�� �AèEçCí��?ì��jç	� 
¹í�� �
	‘ì��cì
� �����jæ���� �
� �Uæ!ç

��>AùP9fLMBC@JHKBC9<NP[�9fLyBCZ=> �8@JL¡BqL¡Ba>A;�óËN�@,HP[1>A[�BC9‚B¡ð�BCN�ï^>UY}N�Ts>àT*>AT„ï?>A@,NIó8H�îŠG�ñl5jñoB,9fL/X8LMX^HIO<O‚ð

BaZ=>1T*N�LMB�>��c;?>A[8LC9<øP>�NP[8>P5

	

Z=9fL29fL�ï?>EYEHIX8LC>�[=N*BC@aX8LMB�@C>EO<HIBC9<NP[8LCZ=9<;É>��c9<LMBaL�ï^>AB¡üà>E>A[�BCZ=>

>E[�BC9‚BC9<>EL*HI[8ú
BCZ8>ÊBa@CX8LMB3Y}>E[�Ba>A@s;=@a9‚N�@
BaN�BaZ=>A9<@*@C>EùP9fL¡Ba@aHIBC9<NP[:5

	

Z!X8LED/BaZ=>�HIXcBaZ=>A[�Ba9<YA9 B¡ð

NPóqBCZ=>
@C>EùP9fL¡Ba>A@a>EúÉú=HKBJH�T„X^L¡B0ï^>sHPYJZ=9<>Aø�>Eú�ï!ð�N�XcB

�

NIó

�

ï8HP[8úÏôËT*N�LMBCO<ðÉT*HP[!X8HIOiõµT*>EHP[8LA5

��>AùP9fLMBC@JHKBC9<NP[�LMZ8NPX=OfúÊT*>E>}B2BCZ8>�óËNPO<O‚NKü29<[=ù*@C>*(�X=9‚@a>AT*>E[�BJL%,

�P5µñ¡úc>A[�Ba9 �^YEHKBa9‚N�[�NPó/BaZ=>�@C>*(�X=>ELMBC9<[=ùs>A[�BC9‚B¡ðP5

�c5µFŠLMBaHIï8O‚9fLMZ8Ts>E[�B�NIó–ú=HKBJH„BaZ8HKB�úc>ULCYA@C9<ï?>EL�BCZ8>�>A[�BC9‚B¡ðP5

�=5µF—[cóËN�@aYA>AT*>A[�B�NIó/BCZ=>1YA>A@CBC9 �^YAHIBC9<NP[�;^N�O‚9fY}ðÊï�ð

ô{H�õÊø�>A@a9 óËð!9<[=ù
BCZ8HIB2BCZ=>�>E[�Ba9 B¡ðÊ9<L�HPO‚O<NKü�>Eú�BaN*@C>UY}>A9<øP>�H*Y}>E@MBa9 �?YAHKBa>PD=HP[8ú

ôËï^õ�Z8Hjø!9<[=ùsBCZ=>�>E[�BC9‚B¡ð�BCN3H�YAY}>E;cBµBCZ=>�îàG�ñ � Lµ;?NPO<9<YAðP5

�85

�

>A[=>E@aHIBC9<NP[�NIóqH
X8[=9�(�X=>1ú=9<LMBC9<[=ùPX89<LCZ=>Eú�[8HPT*>�BaN�ï^>�X8LC>Eú�9<[�BCZ=>1YA>A@CBC9 �^YAHIBC>P5

 c527:9<[=ý!9‚[8ùÉBCZ=>�>UL¡BJHIï=O<9<LCZ=>Uúû@a>Aù�9<LMBC@JHKBa9‚N�[ûú=HIBaH�BaNÉBCZ=>3YA>A@CBC9 �^YAHIBC>EL�;8@CNcúcX8YA>EúûóËNP@

BCZ=>�>E[�BC9‚B¡ðP5

	

Z=9fLµ9fL2[=>EYA>ELaLCHP@CðsBaN

ô{H�õ�ú=>}BC>UYlB�[8HPT*9‚[=ù�YANPO<O‚9fLM9<NP[^LAD

ôËï^õ�ï?>1HIï=O<>0BCN�@a>ELCNPO<øP>�H*Y}>A@CBC9 �^YEHKBC>0BaN
BaZ=>�9fúc>A[�BC9‚B¡ðÊNPó/9‚BaL2NKü2[8>A@UD!HP[8ú

ô{YUõÊT*N�[=9 BaNP@2ü2Z=9fYJZÉY}>A@CBC9 �^YEHKBC>ULµï^>EO‚N�[=ùsBCN�ü2Z=9fYJZ�>A[�BC9‚B¡ðP5 �

	

Nsï^>�HIï8O‚>�BCNsX=[8úcN�X=ïcBaO‚ð3O<9<[=ý3Y}>E@MBa9 �^YEHKBa>ELŠBCN
BCZ=>E9‚@µNKü2[=>E@aLED�>UHPYJZ3N�;^>E@aHIBC9<NP[�BaZ8HKB

T*Ncúc9 �8>EL�BCZ=>3YA>A@CBC9 �^YAHIBC>3LMBaHKBaX8L�T„X^L¡B„ï?>�ø!9<LC9<ï=O‚>*BaNÉBCZ=> ��Q15

	

Z89<L1YEHI[ ï^>�HPYJZ=9<>Aø�>Eú

ï!ð�Z8Hjø!9‚[=ù69‚B�H�YlB�H�L3HI[S9<[�BC>A@Có{HPYA>�ü2Z=>A@a>�>A[�Ba9 Ba9‚>UL3@a>)(�X=>ELMBÊHIO<O�YA>A@CBC9 �^YAHIBC>þO<9 óË>

�

YAðcY}O<>

N�;^>E@aHIBC9<NP[8LE5

	

Z=>5��QSBCZ=>E[s;^HPLaLM>UL—HI;=;8@CN�;=@C9fHKBa>à@a>)(�X=>UL¡BJL,BCN1H �à>E@MBa9 �^YEHKBa9‚N�[*Q�XcBCZ8NP@a9 B¡ð

ô���Q�õ}5

&=NP@�BaZ=>3@a>AT�HI9<[8úc>E@�üà>�H�LCLCX=T*>*BCZ=>*óËN�O‚O<NKü29<[=ù�L¡Ba@CX8Y}BCX=@a>*NIó�BCZ=>3BC@aX8L¡B„YA>A[�BC>E@),¹ñoB

YANP[8LC9fL¡BJL1NIó�H ��Q1D–H��à>E@MBa9 �^YEHKBa>�4þHP[8HIù�>AT*>A[�B„Q�X=BCZ=N�@C9‚B¡ðSô ��4þQ0õ„HP[8úòH���Q„5

	

Z=>

��Q H�YlBaLµH�Là9<[Ê9<[�BC>E@Mó{H�Y}>�óËN�@�BCZ=>0>A[�BC9‚BC9<>ELE5=Q�O<O¹Y}>E@MBa9 �^YEHKBa>�O<9 óË>

�

YAðcY}O<>�N�;^>E@aHIBC9<NP[8LàYAHI[�ï^>

@a>)(�X=>UL¡Ba>Eú�BaZ=>A@a>P5

	

Z=>���4�Q 9fL�@a>ELC;?NP[8LC9‚ï8O‚>�óËN�@�BaZ=>„;?N�LMBC;8@CNcY}>ULCLC9<[=ù3NIó–BaZ=>„@a>)(�X=>UL¡BJLA5

	

Z89<LŠ9<LŠT*HP9‚[8O‚ð
BCZ=>0úc9fLCLC>AT*9<[8HKBa9‚N�[3HI[8ú*;=X8ï=O‚9fYAHIBC9<NP[�NPó¹YA>A@CBC9 �^YAHIBC>UL—HI[8úÊY}>A@CBC9 �^YEHKBC>2@a>

�

ø�NcYAHKBa9‚N�[*O‚9fL¡BJLA5

	

Z=>���QS9fL—>E[8YAHP;8LCX=O<HIBC>Uú
ï!ð
BCZ=>�B¡üàN�NPBCZ=>E@aLE5IñoBŠ9fL–BaZ=>A@a>}óËN�@C>µBa@aHP[8LM;^HI@

�

>E[�B2BCNsBCZ=>�>E[�BC9‚BC9<>ELE5

	

Z=9fLµT*HPýP>ULµ9 B�>UHPLC9‚>E@àBaN*;=@CNPBC>UYlB�9‚BED8LC9‚[^Y}>�9 B�N�[=O<ðÊY}N�TsT
X=[=9fYAHIBC>EL

ü29‚BCZÉý![=NKü2[�>A[�BC9‚BC9<>EL2HP[8ú�T�Hjð3ï^>�ý�>A;cB2N��*9<[=>�5

�cä�åMæ8í‚çCí���� � �	�¡ë����8çaí‚éPæ

R >�[=NKü.LMBaHKBa>�BaZ=>�HPLaLMX8Ts;=BC9<NP[8LàNPX=@2HP;=;=@aN�HPYJZ�@a>AO<ðcLŠN�[:5

	

Z=>AðÊZ8HjøP>�ï^>E>A[ÊT*NPBC9<øjHIBC>Uú

9<[�BCZ=>�9<[�BC@aNcúcX8YlBa9‚N�[:5

&=NP@*BaZ=>�óËNPO<O‚NKü29<[=ùÏü�>ÉH�LCLCX=T*>�BCZ8HIBÊHI[ö7���Q�î ú=9‚@a>EY}BCNP@að69fL�HIO<@C>UHPúcðòLC>}B�X=;ö9<[

HP[SNP@aù�HP[=9‚ÿUHKBa9‚N�[�� Ls9<[�BC@JHI[=>ABE5ŠñoB�LM>E@Cø�>EL3H�L3HI[.H�ú=úc@a>ELaL*ï^N!NPýöHI[^ú óËNP@ÊYANPT*;=XcBa>A@ÊO<N

�

ù�9‚[y5¹ñoB�YANP[�BaHP9‚[^L�NP[=>s>A[�BC@aðþ;?>A@�>ETs;8O‚NKð�>A>P5¦FŠH�YJZû>E[�BC@aðþZ=NPOfú=L�LCX $3Y}9<>A[�B1ú=HKBJH�BCN�úc>

�

LaY}@a9<ï^>�BCZ=>�9<úc>E[�BC9‚B¡ð�NIó¹BCZ8>�@a>ELC;^>UYlBa9‚ø�>�>AT*;=O<NKðP>E>P5

	

Z8>�>A[�Ba@C9<>ELàZ8HjøP>�BCZ=>0NPï��¡>UYlBµY}OfHPLaLM>UL

I�E'$ (NM@DHGHK#$�D .!�FE
HP[8ú B'�'.
I�WOS &%&!�FTOE�(¦5

�

Ãi²�«M¬J·€¥¡·2Åy»j¥¡§w¥�¨w»j¥�ÇU©‡·w¨w©‡²j³l¼j©‡·€»U¥MÇÊ²K¬J±2¥�©‡²3¨w»j¥�«¡¥¡§Ë¨€© ªK«M¬a¨w¥
©‡·2²U´J¨�Çj¥¡§w© ¿}¥¡Ç�®‚§{´l± ¨w»j¥�¥¡²}¨€© ¨i°�� ·

©‡Çj¥¡²A¨w© ¨i°}¸j¨€»U©‡·/©‡·:²j´J¨:¨w§w© ¿E©º¬J­fÄF	E¼j«€»0«¡¥¡§{¨w© ªK«M¬a¨€¥¡·–¬J§{¥—«M¬J­‡­‡¥MÇ�¶j·€¥¡¼jÇU´l²A°E±2´l¼j·y«M¥¡§Ë¨€© ªj«C¬a¨w¥¡·CÄ



(pkiStatus == null ||
pkiStatus == ENTRY_PLAIN)

&& attributes for certificate
are filled properly

pkiStatus == CERTIFICATION_DONE
hiddenUserCertificate != null

pkiStatus == 
CERTIFICATION_CONFIRMED

userCertificate != null

Certificate renewal for new key-pair

pkiStatus ==
REVOCATION_REQUESTED

pkiStatus == REVOCATION_INITIATED

pkiStatus == CERTIFICATION_INITIATED

Entity: 
Confirme
receipt

RA: Register 
Entity

CMA:
Publish 
certificate

Entity: 
Request
revocation

RA: 
Accept revoca-
tion request

Recertification 
for old key-pair

Start

pkiStatus == REVOCATION_DONE

CMA: 
Publish revoca-
tion information

pkiStatus == 
RECERTIFICATION_INITIATED

pkiStatus == 
RECERTIFICATION_DONE
hiddenUserCertificate != null

CMA: Publish 
Certificate

Entity: Confirm receipt

Resolve reason
for revocation
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