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Õ J FIH LQP�Ö×ÖAN�ØIØQN�HGJ(X�ÙQØIFIHGCEN�Y�JKC^X�J3Ú«PSDKÛ@X]ØUHKR^N�Ü�F·Ý^Ü®X�JKFIPSLQH�X�DKN5DGN�ÞUßEFMDKN�Y�ÚsPSD JKCQN5YQN�àSN�ØIPSRÅá
Û�N�LoJ�P�ÚgCQFIaSC1Þoß^X�ØIFIJqT-Ü�PbÛ�RQßEJGN�D HKToHGJGN�Û�H®âbã5P�ÖAN�àbN�D®äbFIJ.FIH HKJGFIØIØQYQF·å�Ü�ßQØIJ�ÚsPSD X*LoßQÛ�ÙWN�D
P�Ú^RED°X�Ü�JGFIJGFIPSLEN�DGH�JGP*Ö�DKFMJKN JKCQN�HKN5HGRWN�Ü�F·Ý^Ü�X�JGFIPbLQH®â Õ L1JGCEFMH�R^X]R^N�D.ÖAN5X�YEYQDGN�HKH JGCEN abN�LQN�D(X�Ø
FIHGHGßEN�P�Ú�CQP�ÖæJKP@ÙEDGFIYQaSN�JKCQN�aUX]R�ÙWN�JqÖAN�N�L×X8RQDGPbÙQØIN�ÛçDKN�ÞoßQFIDGN�Û&N�LoJGHOX]LQY=FMJKH-HGRWN�Ü�F·á
Ý^Ü®X]JGFIPSLkâWèéN-JKCQFILQê?JKCQFIHºFIHKHGßQN�C^X]H*àSX�DGFIPbßQH�ÚëX�Ü�N�JGH®âµìQPbDºFILQHKJ°X]LQÜ�NSägabFIàSN�L�X&RQDKPSÙQØIN�Û=ä
CQP�ÖéJGP¾aSßQFIYQNAJGCQNAHGRWN�Ü�F·Ý^Ü�X�JGFIPbL�RQDGPoÜ�N�HKH°í-î`Ú«JKN�L�RWN�PSRQØIN�YQP*LQPbJ�êULEP�ÖÆÖ�CQN�DKN�JGP*HGJ(X�DKJ®ä
X�LQY=JGCEN�LÆX�DKNOHKJGPSRER^N�Y×X�J*àSX�DKFIPSßQH*RWPSFILoJGH®âWï�LQPSJKCQN�D*ÚëX]Ü�N�J-FIH�ägaSFIàSN�LðX&HGRWN�Ü�F·Ý^Ü�X�JGFIPbL
Ø³X�LQabß^X�abNSägCQP�ÖñJKP�ßEHGN�FIJ1FILòX�LÆX]RQRQDKPSRQDKF\X]JGN&Ö�X�TQí&èéN@X]YQYQDGN�HGH�JGCEN�HGN&ÚëX]Ü�N�JGH�CEN�DGN
JGCQDKPSßQabC�JKCQN5ßQHKN*P�ÚôóõâoöUX�Ü(êoHGPbLk÷ H REDGPSÙEØMN�Û�Ú«D°X]Û�N�H�ø³HGßEÜ�Ü�N�HKHqÚ«ßQØIØIT8ßQHGN�Y@FIL�FILQYQßEHGJGDKTQù�ä
Ö�CQFIÜ(C�Ö NAÚ«PbDGÛ8X�ØIFIú�N ÙoTOREDGP�àoFIYQFILQa*JGCQN�Ü�PSDKDGN�HKR^PbLQYQFILQa1HGRWN�Ü�F·Ý^Ü®X]JGFIPSL&HGêSN�ØMN�JGPSLEH FIL�JGCEN
BAïºûQüÃØ³X�LQabß^X�abNOøKýMþ�ÿQä�þ����«ù�â

ï öoX�Ü(êoHGPSL&RQDGPbÙQØIN�Û�Ú«D(X�Û&NºýIþSþ���FIH X¾aSN�LQN�D°X]ØIFMú�X�JGFIPbL�P�Ú.X¾Ü�Ø³X�HGHAP�Ú�RQDGPbÙQØIN�Û�H�ä�JGCoßQH
CQN�ØIRQFILQa8JGP=HGPbDGJ1PSßQJ¾FMLéÖ�CEFMÜ(CõÚ«D°X]Û�N��]Ü®X�JKN�aSPbDGT?FIH-JKCQN�RQDKPSÙQØIN�Û ßQLQYQN�D1HGJKßQYQToâ���CEN
FIYQN®X¾CQN�DGN¾FMH�JKP�RQDGP�àoFIYQN-X1CQN�ØIR8JGP�X]L^X�ØIToHGN�HGP]Ú«JqÖ�X]DGN-YEN�àSN�ØIPbRQÛ�N�LoJARQDGPbÙQØIN�Û�H�X�LEY@JKP
Ü(CQPoPSHGN*X�L�X]RQRQDGPbRQDGF³X]JGN�Û�N�JGCQPoY1Ú«PbD HGPbØMàoFILQa*JGCEN�Ûçø³Ö�FIJKC�JGCQN*X�HGHKßQÛ�REJGFIPSL1JGC^X]J JGCEN�DGN



FIH LQP��KaSN�LQN�D°X�Ø��1Û�N�JKCQPoY^ù�â ��CQN�LkäbÚ«PbD N®X]Ü°C&RQDGPbÙQØIN�Û�Ú«D(X�Û&NSä�óéâoöUX]Ü°êoHKPSL�REDGP�àoFIYQN�H FIJGH
N��oR^N�Ü�JGN�Y Ü�PSÛ&R^PbLQN�LoJGH*JKPSaSN�JGCQN�D¾Ö�FMJKC�JKCQN�FID-Ü(C^X]D°X�Ü�JGN�DKFMHKJGFIÜ�H�X�LQY=JGCEN�Ö�X�T?JKCQN�TéX�DKN
Ü�PSLELQN�Ü�JKN�Ykâ ��CQN�RQDGPbÙQØIN�Û Ú«D(X�Û�N3Ü�PSÛ&R^PbLQN�LoJGH X�ØIÖ�X�ToHkFILQÜ�ØIßQYQN5X`YQPSÛ8X�FIL*YQN�HKÜ�DGFIRQJKFMPbLkä
JGCQN1DGN�ÞUßEFMDKN�Û�N�LUJKH*YQN�HGÜ�DGFIRQJGFIPbLkäkX�LEY?R^PbHGHKFMÙEØMTÃJGCQN1YQN�HKFMabL�YEN�HGÜ�DKFIRQJGFIPSLµâ ��CQN1YQPSÛ8X�FIL
YQN�HKÜ�DGFIRQJKFMPbL N��oRQDKN�HGHKN�H��GÖ�CWX�J�X�ØIDKN®X�YQT N��oFIHGJGH��^äAFIJ�FIH�X�L X�ÙQHKJGD(X�Ü�JKFMPbL P�ÚOX=R^X]DGJ&P�Ú
JGCQN�Ö PbDGØIYkâ ��CQN*DGN�ÞoßQFIDKN�Û�N�LoJKH YQN�HGÜ�DKFMREJGFIPSL8N��oRQDKN�HGHKN�H��KÖ�C^X�JAJGCQN�DGN-HKCQPSßQØIY�ÙWN��^äoJKC^X�J
FIH-Ö�C^X�J1X�DGN�JKCQN�Ü�PSÛ�REßQJGN�D¾HGToHGJKN�Û�N��oRWN�Ü�JGN�Y Ü�PSLEÜ�N�RQJKH�X�LQY=ÚëX]Ü�FIØIFMJKFIN�H®â ��CEN�YQN�HGFIabL
YQN�HKÜ�DGFIRQJKFMPbLéYQN®X]ØMH¾Ö�FMJKC	�GCQP�Ö
�8JKP�X�Ü(CQFIN�àbN�JGCQN&HGToHGJKN�Û�Ú«ßQLEÜ�JGFIPSLEHOX�LQYéÙWN�C^X�àoFIPSßEDGH®â
��CQNARQDGPbÙQØIN�Û Ú«D°X]Û�N�HgFIYQN�LUJKF·Ý^N�Y�X�DGNAJGCEN JKD°X�LEHGØ³X�JKFMPbL�ø³öoû�� ù�ä�JGCQNAFILoÚ«PbDGÛ@X]JGFIPSL�HGToHGJKN�Û�ä
JGCQN3DGN®X]Ü�JGFIàSN�HKToHGJGN�Û ø³PbDkÜ�PbLoJGDGPbØbÚ«D°X]Û�N®ù�ä�JGCEN ÖAPSDKêUREFMN�Ü�NSäSX]LQY-JGCEN Ü�PbLQLQN�Ü�JGFIPSL¾Ú«D°X]Û�N�H�â
è CQFIØIN*JGCQN�HKN�Ü�P�àSN�D5ÞoßQFIJGN�X�LoßQÛ�ÙWN�D�P�Ú�X�RQRQØIFIÜ®X]JGFIPSLQH�äQFIJ�Û@X�T8X�ØIHGP�ÙWN1JGCQN1Ü®X�HKNOJKC^X�J
HGPbÛ�N5REDGPSÙEØMN�Û�H X]DGN��KÛ�ßQØIJGF·Ú«D°X]Û�N��^â

è CQFIØIN�öoX�Ü(êoHGPSL:REDGPSÙEØMN�Û Ú«D(X�Û�N�H�Û@X�T×ÙWNéßQHGN�YæJGP×HKJ°X�DKJ?ßQLQYEN�DGHKJ°X�LEYQFILQa X]LQY
X�L^X]ØITUHKFILQa�JGCQN�HKToHGJGN�ÛçJGP8ÙWN�YQN�àbN�ØIPSRWN�YkägJKCQN�T?C^X�àbNOLEP�ÚsPSDGÛ8X�ØgßQLEYQN�DGREFMLELQFILQa^âkî�ßQD
FIYQN®X�CQN�DKN�FMH�JKPºHKJGFIØIØQDGN�ØMT¾PSL1JGCQN�Û�Ö�CQFIØINARQDGP�àoFIYQFILQa5JKCQN�Ü�PbDGDGN�HGRWPSLQYQFILQa�GHGRWN�Ü�F·Ý^Ü�X�JGFIPbL
Ú«D°X]Û�N�H��^âEèéN-JGCoßQH-REDGP�àoFIYQNOX&Û�N�JKCQPoYQPSØIPbaSFIÜ®X�ØkX]RQRQDKPUX�Ü(C=JGP8Ö�DGFIJKNORQDKPSÙQØIN�Û0HGRWN�Ü�F·ÝQá
Ü®X�JKFIPSLQHAßQHGFILQa�JKCQN*RQDGPbÙQØIN�Û�Ú«D(X�Û&N�H JKC^X�J�FIÛ&R^PbDGJ°X]LoJGØIT-aSFIàbN�H�aSßQFIYQN�ØMFILQN�H JKP�����������X]LQY
JGP����-JKCQN5RQDKPSÙQØIN�ÛñX]L^X�ØIToHGFIH X]LQY�HGRWN�Ü�F·Ý^Ü®X]JGFIPSL��oÜ�PSÛ�ÙQFILQFILQa�JGCQN�HGN*JqÖ P�GJGPoPbØMH��-ToFIN�ØIYQH
X�RWP�Ö N�DqÚ«ßQØ X]RQRQDGPoX�Ü(C=JGP�abßQFIYQN-JKCQN�RQDGPbÙQØIN�Û#ßQLQYEN�DGHKJ°X�LEYQFILQa?X�LQY?JKCQN�HGRWN�Ü�F·Ý^Ü�X�JGFIPbL
Ö�DGFIJGFILQaWâ

��CQNOFIHKHGßQN�P]Ú�JKCQNOÜ(CQPbFIÜ�N�P�Ú�X6Ú«PbDGÛ8X�ØkHKR^N�Ü�F·Ý^Ü®X�JKFIPSL=Ø\X]LQaSßWX�aSN1FIH*LQPSL?JKDGFIàoF³X�Ø�ýyÿ��Gâ
èéN*JGCQFILQê&JGC^X]J5X�ØIaSN�ÙED°X�FIÜ*HGRWN�Ü�F·Ý^Ü�X�JGFIPbL�Ø³X�LEaSß^X]aSN�H�P���N�D*X�L?X�YEN�Þoß^X�JKN-YQN�abDGN�N1P�Ú X�ÙÅá
HGJKD°X�Ü�JGFIPSL&Ú«PbD�PSßQD�LQN�N�YQH®äWHKP�Ö N*Ü(CQPSHKN-JGCEN-Ø³X�JGN�HGJ5X�LEY@Û&PSDKN5aSN�LQN�D°X]ØkPbLQNSä��! #"�$WäQJGCEN
BAPSÛ&Û�PSL*ï5ØIaSN�ÙQD°X]FMÜ5ûÅR^N�Ü�FtÝWÜ®X�JKFMPbL�ükX]LQaSß^X]aSN*øGýIþ®ÿEä�þ�� �«ùkYEN�àSN�ØIPbR^N�Y&Ö�FIJGCQFIL1JGCQN5BAPbÛ�á
Û�PbLOìQD(X�Û&N�Ö PbDGê Õ LEFMJKF³X�JGFIàbN-ø«BAPUì Õ ù�äSJKP-N��oRQDGN�HGH5PbßQD RQDKPSRWPSHKN�Y�Ú«PbDGÛ8X�ØQßQLEYQN�DGREFMLELQFILQa
Ú«PSD3RQDGPbÙQØIN�Û�Ú«D(X�Û�N�H®âbè CQFIØIN%�& #"�$�Ö�X]H YEN�àSN�ØIPbR^N�Y8JKPOÙWN��°X¾Ü�N�LoJGD(X�ØqäoDGN®X]HGPbL^X�ÙQØIT�N��bá
RQDGN�HGHGFIàbN Ø³X�LEaSß^X]aSN�Ú«PbDkHKR^N�Ü�FtÚsTUFILQa�Ü�PSLoàbN�LoJGFIPSL^X]ØoHGP�ÚsJqÖ�X]DGN��Wä'�KJGCQN3Ü�PSÛ&Û�PSL`Ú«D°X]Û�N�ÖAPSDKê
Ö�FIØMØµRQDGP�àoFIYQN�X6ÚëX�Û&FMØIT&P�Ú Ø³X�LEaSß^X]aSN�H��ðýIþ�ÿ��Gâ ��CoßQH�ägDGN�HKJGDKFMÜ�JGFIPSLQH1P�Ú(�& #"�$?JKP@HKFIÛ�RQØIN�D
Ø³X�LQabß^X�abN�HOø\Ú«PSD*N��QX�Û&RQØINSäWFIL�Ü�PbLQLQN�Ü�JGFIPSLéÖ�FIJGC=àSN�DGF·Ý^Ü®X]JGFIPSL=JGPoPSØIH(ù5Ö�FIØIØ�Ù^N�REDGP�àoFIYQN�Y
X�H�ÖAN�ØIØ.X]H�N��oJGN�LQHKFIPSLQH*PSDKFIN�LoJGN�Y?JKP�Ö�X]DGYQH�RWX�DGJKFIÜ�ßQØ³X�D�RQDGPbaSD°X]Û�Û&FtLQa-RWX�D°X]YQFIaSÛ&H®äbNSâ a^âIä
DGN®X]Ü�JGFIàbN�HGToHGJKN�Û�H�â�è CQFIØIN YQN®X]ØIFMLEaºÖ�FIJKCOJKCQN�JGD(X�LQHKØ\X]JGFIPSL¾Ú«D(X�Û�N�ø«ûoN�Ü�J®âoÿºX]LQY �Sù�ä)�& #"�$
Ü�PSÛ&RQØIFIN�H Ö�FIJGC8PSßED LQN�N�YQH®äWÙQßEJ�Ö�CQN�L?Û&P�àUFILQa*JKPOYQToL^X]Û�FIÜ5HKToHGJGN�Û�H�JGCWX�JAÛ@X�T1PUÜ�Ü�ßQD
Ö�FIJGCQFIL1JGCQN�FMLÅÚ«PSDKÛ@X�JKFIPSL*HGToHGJKN�Û�Ú«D(X�Û&N5ø«ûoN�Ü�J®â+*OX]LQY�,Sù�ä�ÖAN5RQDKPSRWPSHGN5X]L�N��oJGN�LEHGFIPSL&P�Ú
�& #"�$�Ö�FMJKC8JGN�Û&R^PbD°X�ØgØIPbaSFIÜSäoL^X]Û�N�Y-�& #"�$�.�/10�$=ýMþ2,��GäbÙ^X�HKN�Y?PSL8JKCQN-FIYQN®X]H5P�Ú�ý ���ôX]LQY
ý43��GäQJKC^X�J-Û8X�T8Ù^N�Û&PSDGN�X�RERQDGPbRQDGF³X�JKN@øsX�LQYéÖ�FIØIØ�Ù^N�HKCQPSDKJGØIT=RQDGN�HKN�LoJGN�Y×Ö�CQN�LéßQHGN�YWù�â
ûoFILQÜ�N1JGCQN�YEN�HGFIaSL=P�Ú(�& #"�$8Ö�X]H*Ù^X�HKN�YéPSL�X&Ü�DKFIJGFIÜ®X�Ø3HGN�ØIN�Ü�JKFIPSL=P�Ú�Ü�PSLQHKJGDKßQÜ�JGH¾Ú«PbßQLQY
FIL?N��oFIHGJGFILQa?X]ØMabN�ÙQD(X�FIÜ*Ú«D(X�Û�N�Ö PbDGêoH®äEJGCQN�DKN®X�YQN�D*ÚëX�Û&FIØMF³X�DAÖ�FIJGC=JGCQN�HKN�Û@X�T6Ú«N�N�Ø ÞoßQFIJKN
�°X]J-CQPSÛ&N��^äµÖ�CQFIØIN��& #"�$éP5�gN�DGH1Ú«PbDOJKCQN�HKN@Ü�PSLoàSN�LEFMN�LUJ�HKToLUJ(X�Ü�JKFIÜ@Ü�PSÛ�ÙQFIL^X]JGFIPSLQH�â Õ L
JGCQFIHAR^X�RWN�D�ä^ÖAN*ßQHGN*HKPSÛ�N6�& #"�$�Ü�PbLQHGJKDGßQÜ�JKH®äWJGCWX�J�ÖANºFILoJGDKPoYQßQÜ�N-Ö�CEN�L8JGCQN�T8X�RQRWN®X]D®â
è CQFIØIN5JKCQN(�& #"�$�HKTULoJ(X5�?X�LQY8HKN�Û@X]LUJKFIÜ�H5X�DKN-Ü�PSÛ&RQØIN�JGN�YkäQHKPSÛ�N*JKPUPbØIH-ø³NSâ a^âIäoR^X]DGHKN�DGH�ä
ØIFMÙED°X�DKFIN�H®äQâ�â�â(ù X�DKN5ÙWN�FILQa-YQN�àSN�ØIPSRWN�Ykâ Õ L�Ö�CWX�J3Ú«PSØIØIP�Ö�H�Ö N�HKC^X�ØIØWDGN�ØIT1PSL�JKCQNºX�àSX]FIØ\X]ÙQØIN
ØIFMÙED°X�DKT1Ú«PSDAÙ^X]HGFIÜ*Y^X�J(X1JqTURWN�H1ýMþ27��Gâ

��CQFIHgR^X�RWN�DkFIHµPSDGaoX�LQFIHKN�Y-X�HWÚ«PbØMØIP�Ö�H�â Õ L,ûÅN�Ü�J®â�ÿ�X]LQY �Qä(ÖAN YQN�HGÜ�DKFMÙWNAJGCQN JKD°X]LQHGØ³X�JKFIPSL
RQDGPbÙQØIN�Û#ÚsD°X�Û&NSäWRQDGP�àoFIYQN�X?X&Û&N�JGCQPoYéJKP�ÚsPSDGÛ8X�ØIFIú�N-FIJ-ßQHKFILQa8�& #"�$^ä�X�LQYéFIØIØIßQHGJKD°X]JGN
FIJºPbLðX&HKCQPSDKJ-N��QX�Û&RQØIN-JGC^X]J-FIH*JGCQN:95LQF��?abDGN�RéßQJKFIØMFIJqToâ Õ LéûoN�Ü�J�â;*?X�LQY8,QägÖAN�ÖAPSDGê
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��CQN�JKD°X]LQHGØ³X�JKFIPSL=Ú«D(X�Û�N�ÖAN�Ü�PSLQHKFMYEN�DOCEN�DGN8FIH¹XÃHGFIÛ&RQØIN-Ú«D(X�Û&N�JGC^X]JOFIH-ÞoßQFIJGN&ßQHGN Ú«ßQØ
Ú«PSD5X6LoßQÛ�Ù^N�D5P�ÚAÜ®X�HKNOHKJGßQYQFIN�H�ý4,���ø³FIJ5FIH�Ü�ØIPSHGN1JGP&JGCQN1öUû �×Ú«D(X�Û&NºÖ�CEN�DGN1FILQRQßQJKH,X]LQY
PSßQJKRQßQJKHkX�DGN3HGJGDKN®X�Û&H°ù�â ��CQN JKD°X]LQHGØ³X�JKFIPSL�ÚsD°X�Û&NkYQPbÛ@X]FML�FIHgaSFIàSN�L*ÙoT5JKCQN�������������X�LQY*JGCEN
� ������������ägJGCEN�DGN�ÞoßQFIDGN�Û�N�LoJGH-X]DGN1YQN�HGÜ�DGFIÙ^N�YÆÙoT?JGCEN�FMLERQßQJ �]PSßQJKRQßQJ*DGN�Ø\X]JGFIPSLEHGCQFIRkä�� � �
!#"%$ &��(' )����+*,'��oägX�LQY?JKCQN1YQN�HGFIabL?FIH5JGCEN.-/&�0%*,'���"Sâkï�L?N��QX�Û&RQØIN*P�Ú X�JKD°X�LEHGØ³X�JKFMPbL8Ú«D(X�Û�N
RQDGPbÙQØIN�ÛçFIHOX[Ü�PSÛ&RQFIØMN�D®äWÖ�CQN�DKN�JGCEN1�2���������¹X]DGN�JGCEN�HGPbßQDGÜ�N�RQDKPSaSD(X�Û&H®äWJGCQN � �����������
X�DKN-JGCQN¾N��oN�Ü�ßQJ(X�ÙQØIN1RQDGPbaSD°X]Û�H�äoJGCQN3� � � !4"5$ &��(' )����6*,'��1FMH�aSFIàSN�L@ÙoT&JGCQN1Ø³X�LQabß^X�abN,X]LQY
Ü�PSÛ&RQßQJKN�D HKN�Û@X]LoJGFIÜ�H®äQX]LQY�JKCQN7-8&�0%*%'���"1FIH JKCQN*Ü�PSÛ&RQFIØMN�D®â Õ L@JKCQN�Ú«PSØIØIP�Ö�FILQa^ä�ÖAN*HGC^X]ØMØ
RQDGP�àoFIYQN*JGCENOHKêSN�ØIN�JKPSLQH�Ú«PbD�JGCQN:�& #"�$�Ú«PbDGÛ@X]ØgHGRWN�Ü�F·Ý^Ü®X]JGFIPSLEHºP]Ú��2���������®ä � �����������®äWJGCEN
� � � !#"%$ &��(' )����6*,'��Uä X]LQYéJGCEN9-8&�05*,'���"bä X�H-ÖAN�ØIØ�X]H-Ü�PbLQYQFIJGFIPSLEH*Ú«PSD*Ü�PbDGDKN�Ü�JGLEN�HGH&P�Ú5JGCEN
-8&�0%*%'���"*X�H�DGN�aoX�DKYQH JGCEN:� � � !#"%$ &��(' )����+*%'��Uâ ��CQFIH�Ö�FMØIØbÙ^N�HKCQPSDKJGØIT-FIØIØMßEHGJGD(X�JKN�Y�PSL�X�Ü®X]HGN
HGJKßQYQT�øiJGCQN1Z*DGN�R8ßQJKFIØMFIJqTQù�FIL?ûoN�Ü�J�â �Eâ

;=<?> @BA4CED�FHGID�GKJML7N�O#P�FHQ%N�CEN�GSR�T
��POÜ®X]RQJGßEDGN-JKCQN*DGN�ÞoßQFIDGN�Û�N�LoJGH�FIL8JGCEFMH�Ü�X�HGN¾Û�N®X]LQH�U
á JGP�N��UREDGN�HKH-JGCQN¾DGN�ØIN�àSX]LUJ�RQDGPbR^N�DGJGFIN�H*P]ÚôJKCQNOX]RQRQØIFIÜ®X�JKFMPbL8YQPSÛ8X�FIL�Ü�PSÛ&R^PbLQN�LoJGH�äQFqâ NSâIä
�����������5X�LQY � ����������� �
á JGP�N��oRQDKN�HGH*JGCENV� � � !#"%$ &��(' )����+*%'��Uâ
ügN�JµßQH�LQPSJKN JKC^X�JµJGCQFIHµP�Ú«JKN�LOToFIN�ØIYQHµJGP5HKR^N�Ü�F·Ú«TOX�ØIHKP5HGPbÛ�N�Ù^X]HGFIÜ Y^X]J°X�JKC^X�J X]DGN DKN�ÞoßQFIDGN�Y
ÙoT�JGCQN3������������äQJKCQN � �����������*X�LQY �]PSDAÙoT�JGCEN3� � � !#"%$ &��(' )����+*%'��Uâ

�.P�ßEHGN1JGCQN:�& #"�$�Ø³X�LQabß^X�abN-JGP&HGRWN�Ü�F·Ú«T8JGCEN¹X]Ù^P�àbN-DGN�ÞoßQFIDKN�Û�N�LoJKHºÛ&N®X�LEH�JGP�abFIàSN
JGCQDKN�N(�& #"�$�HGRWN�Ü�F·Ý^Ü�X�JGFIPbLQH5P]Ú.JGCEN*Ú«PSØIØIP�Ö�FILQa�Ú«PSDKÛ9U
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Ö�CQN�DKN@JKCQN7608 9;:�$� +0�<>=@?#"�A�<�B×HKR^N�Ü�FtÝWÜ®X�JKFMPbL N��oJGN�LQYQH?ø �! #"�$éêbN�ToÖ PbDGY RDC�N�G ù*JGCEN
ßQLQFIPSL8ø D�G J ù�P]ÚkJGCQNE6�?�B	F�0#"5X]LQYG8HF�0�B	F�0#"�HGRWN�Ü�F·Ý^Ü®X]JGFIPSLEH ÙoT1JGCQNEIDJ �+KMLSRQDKN�YQFIÜ®X�JKNSâ
��CQNOX��UFIPbÛ�H�FIL-�& #"�$?X]DGN¾Ý^DGHKJqáqPSDGYEN�D*Ú«PbDGÛ�ßQØ³X�HAÙQßQFIØIJAÚ«DKPSÛ#N�Þoß^X]JGFIPSLQH*X�LQYÃYQN(Ý^LQN�Yoá
LQN�HKH�X�HGHKN�DGJKFIPSLQH�â�èéN�Ü®X]LÆCQN�DKN?X�YQY HGPSÛ&N�HGßQabaSN�HKJGFIPSLEH�PSLÆJKCQN�Ö�X�TéJGCEN@X5�oFIPSÛ&H*P�Ú
608 9N:�$� +0�<>=�?#"MA�<�B=HGCQPbßQØIY@ÙWN-Ö�DKFMJKJGN�Lµâ ��CQN�IOJ �+KMLQRQDGPbR^N�DKJGFIN�H�Ü�PSßQØIY?ÙWN-YQN�HGÜ�DKFMÙWN�Y
X�ØIPSLEaOJKCQN-YQF �gN�DGN�LoJ*Ü®X]HGN�H*JGP�ÙWN1Ü�PSLQHKFIYQN�DGN�YðX]LQY8N��oRQDGN�HKHGN�YéÙoT8HGPbÛ�N�Ü�PSLQYEFMJKFIPSLQH�PSL
JGCQNPIRQOS�T1�QX]LQY7J"T+�USVT+�oX�DGabßQÛ�N�LUJKH®â ��CQFIH.X�RERQDGPoX�Ü(COCWX�HkJKCQN�X�YQàSX]LUJ(X�abN JGC^X]JkJKCQN HKR^N�Ü(á
F·Ý^N�D�FIH�FILQYQßQÜ�N�Y?JGP�Ü�PbLQHGFIYQN�DºX�ØIØgDKN�ØIN�àSX�LoJ�Ü®X]HGN�H1ø«X�LEY?LQPSJ�JKP1Ú«PSDKaSN�J�HKPSÛ&N5FIÛ�RWPSDKJ°X�LoJ
PSLQN�H°ù�â ��CQN�DKN(Ú«PSDKN-JGCEN,X��oFMPbÛ�H P]ÚH608 9N:�$� +0�<>=�?#"MA�<�B?C^X�àbN*JGCQN�Ú«PbDGÛ

N�FIJGCQN�DWIDJ �+KMLëø�X0Y �où[Z \ ��Q��µø+X0Y2�Uù
PbD]\ �#Q��kø�XRY2�où_^ ��Ka`bX_^ �#K>`-�]Z IOJ �+KMLqø+X0Y �où�â

Ö�CQN�DKN_X^X]LQY8�-X�DGN*JKN�DGÛ&H�P�ÚôX]RQRQDKPSRQDKF\X]JGN*HGPbDGJKHºX�LEYc\ �#Q��*FIH5X(�& #"�$�ÚsPSDGÛ�ßEØ\XEâ

;=< ; @BN�T+Fad4G

��P�YQN�HGFIabL¹X`HGPSØIßQJKFIPSL-P]ÚÅJKCQN�RQDKPSÙQØIN�Û:FIL-JKCQFIHkÜ®X]HGN�Û�N�X�LQHgJKPºYEN(Ý^LQN�X�R^X]DGJKF\X]ØbÚ«ßQLQÜ�JKFIPSL
ø³PbDºX&HGN�ÞoßQN�LUJKF³X�Ø�RQDGPbaSD(X�Û#PSD-X]L�X�ØIaSPbDGFIJGCEÛ@ù!� ����Q+�0L JGCWX�J-X�HKHGPoÜ�F³X�JKN�HOX�LÃN�ØIN�Û�N�LoJ�P�Ú
� ������������Ö�FIJKC X]L×N�ØIN�Û�N�LoJ1P�Ú7�2���������®â ��PéßQHKN-�& #"�$ JGPéHKR^N�Ü�FtÚsTÆJGCEN�X�ÙWP�àSN&YQN�HGFIabL
Û�N®X]LQHAJGP1aSFIàSN-X �& #"�$�HKR^N�Ü�F·Ý^Ü®X�JKFIPSL?P]Ú.JGCEN*Ú«PSØIØIP�Ö�FILQa�Ú«PSDKÛ9U

��������e Àgf#� ���	� �
���	�#
	� Á ��� �h��
	���#
	� Á ��$ ���

i��%�&��jlkGk ps�Srtn ¿�À^Á�Â�Ç ¡ �G{({ È*�(��monqp � uU�(psrt��m �G{(¼ uSr �G{ n ps�ow®p3mU�*w��S�]rtpsrt��mow�xµ¡ { w�psu �G{ ���(�Ku � n
3	� .³£sª *#m ¦	) '+* ¢-,�.	nbo ( ,�. ¢-,#. kGk ps� { p � w�mUnsxtw�psrt��m8¡IuSmo�°psrt��m�#1-243	5&�
kGk .³£sª *#m ¦®�b� ¯ w�rym@� { bmSrtpsrt��m�(�(���(�(�
kGk .³£sª *#m ¦®� { SmSrtpsrt��m�(�(���(�(�Rp

��CQN¹X��oFMPbÛ�HAÚ«PbD ��� �#Q+�0L^HGCEPSßQØIY=N��oCQFIÙQFIJ5ÙWPSJGC×ø³F³ù`Ö�CQN�LéFIH ��� �#Q+�0L^YQN(ÝWLQN�Y ø ��� �#Q+�0L
YQPSÛ8X�FIL1YQN(Ý^LQFIJKFMPbL^ù�äQX]LQYéø³FIF³ù Ö�CWX�J5X�DKN(� ����Q+�0LoDGN�HKßQØIJGHOø�� ����Q+�0LQYQN Ý^LQFIJGFIPSLWù�â

ï5aUX]FIL?CQN�DKNSägÖANOHKßQaSabN�HGJ-X�Ü�X�HGN�X]L^X�ØIToHGFIH*X�RQRQDKPUX]Ü°CÃÖ�CQFIÜ°CÃTUFIN�ØIYQH�Ú«PbD5JKCQN ��� �#Q+�0L
YQPSÛ8X�FIL1YQN(Ý^LQFIJKFMPbL?X5�oFIPSÛ�H�P]ÚôJKCQN�Ú«PSDKÛ

\ �#Q��kø�Xqù[Z ��Ka` ��� �#Q+�0Lëø�Xqù
X�LQY6Ú«PSD�JKCQN(� ����Q+�0LoYQN(Ý^LEFMJKFIPSL?X5�oFIPSÛ&H P�Ú�JGCQN�Ú«PbDGÛ

\ �#Q��kø�X0Y �où_^ ��Ka`?ø ��� �#Q+�0LGø+XqùGùG^ �#K>`-�qZ ��� �#Q+�0Lëø�Xqù�r �
Ö�CQN�DKNsX*X�LQY��=X�DGN&JGN�DKÛ�H*P�Ú5JKCQN@X]RQRQDKPSRQDKF\X]JGN�HKPSDGJKH®ä X]LQYt\ ��Q��&FIHOX&R^PbHGFIJGFIàSN�Ü�PSLoá
YQFIJGFIPSLWX�ØWÚ«PbDGÛ�ßQØ³XQâbügN�J�ßQH5LQPbJGN-JKC^X�J�äWFML8PbDGYQN�D�JGP&RQDGP�àoFIYQN-X�Û&PSDGN�Ü�PSLEÜ�FIHGN��]DGN®X]Y^X�ÙQØIN
RQDGN�HGN�LoJ°X]JGFIPSL�P]Ú^JGCEN5X5�oFIPSÛ�H�ä�JKCQN%��Ka`?ø ��� �#Q+�0LGø+XqùGù;^ �#K>`�*R^X�DKJ.Û8X�T*Ù^N�ØIN(Ú«J�FIÛ�REØMFIÜ�FIJ�â



;=<�� � A4Q%Q%N��%R�G�N�T�T
ã5N�DKN5ÖANºX]YQY�HGPbÛ�N�LQPbJGFIPSL�P]ÚkÜ�PSDKDGN�Ü�JKLQN�HKH5Ö�CQFIÜ(C�FIH LQPbJ N��oRQØIFIÜ�FIJGN�Y&FIL�öUX�Ü(êoHGPbLk÷ H REDGN(á
HGN�LoJ(X�JGFIPbLkä^X]LQY?Ö�CQFIÜ(C?ÖANOÜ®X]L?YQN®X]Ø�Ö�FMJKC?JGCWX�LQêoH5JKP�JKCQN-ÚsPSDGÛ8X�ØIFIú®X�JKFIPSL�ÖAN-RQDGP�àoFIYQNSâ
Õ J�Û@X�T1LQP�Ö ÙWN-DGN�ØMN�àSX�LoJ�JGP�HKJ°X�JKN-ßQLQYEN�D5Ö�CQFIÜ(C8Ü�PSLEYQFIJGFIPSLQHAJGCEN��  �� A�<�?�:?YQN�HGFIaSLQN�Y
FIÛ�RQØIN�Û�N�LoJKH JKCQN�608 9N:�$� +0�<>=@?#"�A�< BkâgèéN*RQDGPbR^PbHGN1Ù^N�ØMP�Ö:JKCQDGN�NOÜ�PbLQYQFIJGFIPbLQH5X�LQYÃFMLÅá
JGDKPUYEßQÜ�N-JKCQN�Ú«PSØIØIP�Ö�FILQa-HGRWN�Ü�F·Ý^Ü�X�JGFIPbLkäQDKN�ÞoßQFIDGFILQa�JGCWX�J�JGCENºREDGN�YQFIÜ®X]JGN IDJ �+KMLoYQPoN�H5LQPbJ
Ù^N�ØMPbLQa1JGP�JGCEN	�- 
� A�< ?�:?HGFIaSLWX�JGßEDGNSâ
���������� À � ÁqÂ�À ���4�	� � ��� ��� Â�À ������ Á�� � �¾��� �he À	f#� � �	�
�  �� A�<�?�:8FMH�Ü�PSDGDKN�Ü�J*Ö-â D®â J®â 608 9N:�$� +0�<>=@?#"�A�< B?F �

þSâ��  �� A�<�?�:�FIH�HGßoå�Ü�FIN�LoJKØMT1Ü�PbÛ�RQØIN�JKN X�LQY�CEFMN�D°X�DKÜ(CQFIÜ®X�ØIØIT*Ü�PSLQHKFIHGJGN�LUJAÖ-â D®â J®â#6�?�B	F�0#"
X�LQY78HF�0�B	F�0#"bâ

ÿQâ����� �?#"�$� +0�<>=�?�� r��[X U�IRQ SVT+��Y2�7U�J�T1�USVT+��Y2��� ��Q)�RLqø+Xqù�r �qZ IOJ ��K�Lqø+X0Y2�Uù
�Qâ����� �?#"�$� +0�<>=�?�� r��[X U�IRQ SVT+��Y2�7U�J�T1�USVT+��YMIDJ �+KMLëø�X0Y �où[Z
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BAPSLQYEFMJKFIPSLÆþ1DGN�ÞUßEFMDKN�H1JGC^X]J	�- 
� A�< ?�:éYQPoN�H-LQPbJ-FILUJKDGPoYQßQÜ�N�HGPSÛ&N-LQN�Ö�N�ØIN�Û&N�LoJGH*PSD
RQDGPbR^N�DGJGFIN�H�FIL�JKCQN5HKR^N�Ü�FtÝWN�Y8YQN�HGÜ�DGFIRQJGFIPbLQH�P�Ú&�KÖ�C^X�J X]ØIDGN®X]YQTON��UFIHKJGH �8ø³JKCQN-X�RQREØMFIÜ®X]JGFIPSL
YQPSÛ8X�FIL^ù�ä�Fqâ NSâIä�6�?�B	F�0#"*X�LQY 8HF�0�B	F�0#"SâoBAPSLEYQFIJGFIPSL�ÿ*DGN�ÞUßEFMDKN�H�JGCWX�J®äbÖ�CQN�LEN�àSN�D%��� �#Q+�0L
FIH�YQN(Ý^LQN�Y?Ú«PbD5X�abFMàbN�LhXgX�LQY?ToFIN�ØIYQH%�bä^JKCQN�Lh608 9N:�$� +0�<>=�?#"MA�<�B=DGN�Ø³X�JKN�H XµX�LQY8�SäWFIL
PSJKCQN�DkÖAPSDKYQH®ä�FIJgN�LQHGßEDGN�H JKC^X�JgJKCQN RQDKPoYQßQÜ�N�Y1JGD(X�LQHKØ³X�JGFIPbLºFIHgÜ�PbDGDKN�Ü�J®âbìkFIL^X]ØIØMToäKÜ�PSLQYEFMJKFIPSL
��N��oRQDKN�HGHKN�H�JGCWX�J�Ö�CQN�LQN�àSN�D�608 9N:�$� +0�<>=�?#"MA�<�B�DGN�Ø\X]JGN�H;XSÖ�FIJGC¾HGPSÛ&N&�*ø³DKN�Ü®X�ØIØ�IOJ ��K�L
FIH�� ßQHGJ-X&DGN�Ø³X]JGFIPSLQHKCQFIR?LQPbJ,X6Ú«ßELQÜ�JGFIPbL^ù�ägJKCQN�L���� �#Q+�0L�X�RERQØIFMN�Y�JKPcXµÛ�ßQHKJ5ToFIN�ØIY?HGPbÛ�N
� � ä�FILòPbJGCQN�D�Ö PbDGYQH�ä FIJ�DGN�ÞoßQFIDKN�H�JKC^X�J�JKCQN8JGD°X]LQHGØ³X]JGFIPSL×RQDKPUYEßQÜ�N�H8X�L×PSßQJKRQßQJ�Ö�CQN�L
X�RQREDGPSREDGF³X�JKN5aSFIàbN�L8JGCQN*DGN�ÞUßEFMDKN�Û�N�LUJKH®â
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Õ LÆJKCQN8RQDGN�àoFIPSßEH�HGN�Ü�JKFIPSLkä�JKCQN8JGD°X]LQHGØ³X]JGFIPSLõÚ«D°X]Û�N�Ö�X�H�RQDKN�HGN�LoJKN�Y Ö�FIJGC JGCQN8JqToRQFIÜ®X�Ø
Ü�PSÛ&RQFIØIN�D�N��QX�Û�REØMNbâ®ã�N�DGNbäoÖ N�FMØIØIßQHKJGD°X]JGN�FIJ Ö�FIJGC�JKCQN*aSDKN�R�ßQJGFIØIFIJqTOJKC^X�J3FMH3RQDGP�àoFIYQN�Y&ÙUT
95LQF��?X�LEY�ÖANOHKêSN�JKÜ(CéJGCQN�Ü�PbDGDKN�HGRWPSLQYEFMLEa?HGRWN�Ü�F·Ý^Ü®X]JGFIPSLEH�ø³HKN�N?ý47���Ú«PSD*JKCQN-ÚsßQØIØ.PbLQN�H(ù�â
��CQN5abDGN�R&ßQJGFIØIFIJqT-HGN�X�DGÜ(CQN�H�Ý^ØIN�H3Ú«PSD�X*R^X]JGJKN�DGL?X�LEY�RQDGFILoJGH�X�ØIØWØMFILQN�H JGC^X]J Ü�PSLoJ°X]FML�JKC^X�J
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Information
Outputs

questions about the working
Performance Requests:

the management decisions
of the company to support

CompanyIS:
the company
information system

Performance Info:
the required information
on the company performance

Performance Function:
the performance information
depends on the past
behaviour of the company

Design Domain Requirements

a trading company buying
products from producers
and selling them to clients

Company:

System
Information
Requests

Real World

Function
Information
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