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{0eIH�� DFgYXKDkRFj i HKJYHKeIg�S£eIR�P	�6HKRFHWR�fZHKJ1gYHKeIEGgYHWR¸w�
kSMg1H ^ HKR�fZPQJ p8] R�`aHKRFHKJ { eGHKR8ScgYH�jQH��eGRFRmg i HKe�`aHWJ� Rag���e n tmEGDFRkj)RFHKDkHKJ£fZHKJ1gYHKeIEGg1HKJ��0R��·HKR8`aDkRFjQHKRóe ^�^ H
J ^ H p J ] R��£HT`aHKDFg1DFRFj @ �0DabsjoJYDFR8`�`aHKJ·XKD
HKJ�� ] J1gYHKR�`aHKR�DFR�`�XKD ^�� HWeGE p HWDFgYH�S nqp PQR�fZPoJ p8] R8`aHKRFHWR��0RFX ]�p E8DFR8`�u�eIHKEÆb ] EGg�fZPoR+{0eGHWR8SMg1HKR�eIR
HKeIRFH ^������ �!� �#"%$&� ��' (�� )+*�,.-/(10¥A"A�\32	465 J BD n tag ScP ^ eIg `aeGH�u�eêSMeGPoR�HKeIRFH�S7�·HKEGg��£HWeGg£fZHWJMb BDFj i8] J1HKR839 ' (�� )+:;*�<=-6*	' (�� �>' fZPQR:{0eIHKR8SMg1HKR"eGR"joJYHKe�b i8] J1H?� B]_p H @ { eGH�ScHKJ i eIEÄ`aHKg#`aeIH!RFPQg��£HWR8`aeGjoH)uvPQJ ] D8S�
SMHWgYXKDFRkj¸b BDFJÍ`aeGH � Rag���e n tmEGDFRFjóDFR8`A@�H ] EIeÄSceGHKJ1DFRFj+tZP ^CB EGHEDmHKJ fZHKJYg1HKeGEIgYHKJF�0RG�£HKR8`mDFRFjQHWRVDFRmgYHKJ
H � $I(KJ��.L!�M�ON�� ,�PQ$&��N�� , R	� , H � �ON�<G�=JC<G�ON�S%��)+:$T�O*=(U$T��� `aHKJ i HWJYHKeIg�S<e ^ fZHKJ1gYHKeIEGgYHWRµwV
FScgYH ^ ] RFjoH��
i PQg1HKRFHKR�{0eIHKR8ScgYH @ {0eGHTSMH�RFHKDkH A¢BPQjoEGe nqp tZHWeGg�`mHKJW�£HWeGgYjoH p HKR�`aHKR+� DFgYXKDkRFj�fZPQJ p8] R�`aHKRFHKJ�HEDmgYHKJ1RFHKJ
{0eIHKR8SMg1H i HKe�`mHKJ � Rag���e n tmEGDFRkj!fZHKJYg1HKeGEIgYHKJX�0R��·HKR8`aDkRFjQHKR i HKHKeGRGY8DOZQg ^+] ZojQH i EIe n�p `aeGH1�0JYg�DkR8`
[:HKeÄScH+`aHKJ�fZHKJ1gYHKeIEGgYHWR\[éJ1PQjoJ ]_^ó^ eGHKJ1DFRFj @]��i HWR8SMP"HKJ1jQH i HKR«SMe n�p RFHKDFH�� RabsPQJ5`aHKJYDkRFjQHKR ] R `aeGH
` ] JYDFRmgYHKJ1EGeIHKjQHKR�`aH�w�
kSMgYH ^ g1H nqp RFeGt6UE�£HKE nqp H�`aeIH0RFPog��£HKR8`meGjQH r RabsJ ] SMg1JYDFtmgYDFJ�b BDFJvHKeIRFH#SMPQE nqp H^�0DFgM�
XKDFRkj�HEDmgYHKJ1RFHKJ#{0eGHKR�SMgYH!eIR�HKeIRFH ^ P	�6HKRkHKR"fZHKJYg1HKeGEIgYHKR"w�
kSMg1H ^Ýi HKJYHKeIg�ScgYHKEIEGHKR ^ DOZ @ h0eIHKJ i HKe p8] g
eGR�S i H�SMPoR8`aHKJ1H�`aeGH S%�/��,.N�$T�_*=(U$T���`:Ma Hcb 8 (�� <O� , <��=JdN�� ,eS��	�gf!� ,�*=(U$T��� `aHKJ!joHKRmDFgYXKg1HKRVHEDmgYHWJYRFHKR
{0eIHKR8SMg1HveGRFRFHWJ p8] E i HKeGRkHKJ/tZP ^CB EGHDaHKR fZHKJ1gYHKeIEGgYHWRh�0RG�£HWR8`aDFRFj�HWeGRFH�XWHKRag1J ] EGH��£H�`mHKDFgYDkRFj @/i DFJ i H��
SMPoR8`aHKJ1HKRj�£HKgYPoRaDFRkj�`aHWJ ? PQRmgYJYPoEGE�L i XE� @Z? PZP B HWJ ] g1eGPoR8S ] S B HKtmgYH fZHKJYg1HKeGEIgYHKJk�0RG�£HWR8`aDFRFjoHKR��·HKJM�



`aHKR�`meGH�ScH£e ^ bsPoEGjQHWR8`aHKRÍ`aH�S p�] E i�] EÄSWlQm]m!ncoGp/q�r/stm!uwvEq_uyx%o�ukzk{wu]|3o�u i HKXKHKe nqp RFHKg @�A"] ZQjoH i EGe nqp
b BDFJ ? PZP B HKJ ] g1eGPQR�S ] RG�£HWR8`aDFRFjoHKR�eêSMgWUF` ] Z�SceGH�tZP ^CB EGHDaH^} � H � �ON�<G�=J	'R��,&Jc~*��=JG��] D8Sb BD p JYHWR�U8`aeGH
HKeIR�Pm`aHKJ ^ H p JYHKJ1H�HEDmgYHKJ1RFHZU ] L B JYeIPQJYe i HKt ] RFRag1H�DFR8`C�£P p EÄ`aH �8RFeGHWJYgYH#{0eIHKR8SMg1H�e ^ uvHKJ1E ] DabsH�e p JYHKJ
�£H ] J i HKeGg1DFRFj�eGRj�0R8S B JYD n�p RkH pF^ HKR @ �0RG�£HWR8`aDFRFjxSMfZPoJYj B] RFjQH i HTSMgYH p HKR p eGHKJ i HKe ] D8S·l�PoEGjoHKR�fZPoR
} -/(�$TRE$I( ~*=(�� � Uv`aeIH�HKeIRFH�Pm`aHKJ ^ H p JYHWJYHC} -/(�$T���y� � DkRag1HKJ%�0DFgYXWDFRFj�HDag1HKJYRFHWJ�{0eGHWR8SMg1H ] D8S×b BD p JYHKR
t BPQRFRFHWR @
? PZP B HKJ ] gYeIPQR8S ] RG�£HKR�`aDFRFjoHKR i eIEÄ`aHWR p eIHKJ i HKe8HKeIRFHKR�XKD8S ]_^�^ HWRab ] S1SMHKR8`mHKR+�£HKjoJYe��¸b BDkJ£HKeIRFH�u�eGHWEÆ�
X ]�p EvfZHKJ�S nqp eIH�`aHKRkHKJKUkSMe n�p?� H�`aP n�p XKD ^�� HKeIE ] D nqp BD i HKJ5S n�p RFHKeê`aHKR8`aHWJh�0RG�£HWR8`aDFRFjxS i HKJ1HKe n�p H)eIR
P	�6HKRkHKR�fZHKJ1gYHKeIEGg1HKR�w�
kSMg1H ^ HKR�UZX @ � @ `mH ^ [:PQJYt�Y8P/�£L A"] R ] joH ^ HKRmgKU8`mHKJ�fZHKJYg1HKeGEIgYHKR � J ] R�S ] tmgYe��
PQR�SMfZHKJ ] J i HKeIgYDFRkj�DFR�`¸`mHKJ n P ^jB DFgYHWJYjQHTSMg BDkgYXKHKR(l�HWJYgYeIjQDFRkj���� rcA���@
{0HKJ>fZPQJYEIeGHKjoHKR8`aHX�£HKeGg1J ] j�jQe i g�e ^ bsPQEIjQHKR8`mHKR!HKeGRkHKR Bd0i HKJ i EGe n t BD i HKJ�[éJ1P i EIH ^ HÚ`aHKJvS�
FScgYH ^ gYH n�p �
RFeêS n�p HKR d RmgYHWJ�SMg BDFgYXWDFRFj+fZPQR ? PZP B HKJ ] gYeIPQR8S ] RG�£HKR�`aDFRFjoHKRCDFR�`��£HKeêSMg ] Dab±S n�p PQR fZPQJ p�] R8`aHWRFH
\>BPZScDFRFjxS ] R�S B] g1XKH p eGR @!� S���eGJ5`¸jQHWXKHKeGjogKUG��eGH�`aeGHTSMH�jQJ BP=ZQg1HKRmgYHKeIEÄS£DFR ]�iFp�B] RFjQeIj�fZPQRFHWeGR ] R8`aHKJ�HKRmgM�
��e n tZHKEIgYHKR��0R8S B] gYXKHóe ^ @ ]_pk^ HKR:HKeGRFHWJ BD i HKJYjoJYHKe�bsHKR8`aHWRA�0J nqp eGgYHWtag1DFJKU�`mHKJ!w�
FScgYH ^(] J n�p eIgYHKtmgYDFJ� @^��{ � �MwxHKJYfme n HQ� ,.* `meGRFj ] R8`��vPZPQJ N eIR ] g1eGPoRA��RmfaeIJYPQR ^ HKRmg �X0¥A N A�\32 ~aU A N A�2	4 U A"A�\32	465
eGRmgYHWjQJYeIHKJYg��·HKJ�`aHWR�t BPQRFRkHKR @ h eGHKJ i HWeW��eGJ5` ] D n�p R B]�p HKJ ] Dab HKeIRFH�HKRag5S B J1H n�p HKR8`aH?[�J1PQgYPog�
 B e ^ �B EIH ^ HKRmgYeIHKJYDFRkj-HWeGRFjoHKj ] RFjQHKRïU8`aeGH�XWDFJ i HKeGg ] R�`aHKJ d RFeIfZHKJ�SceGg B] g�h ]_^�i DFJYjÍ`aDFJ nqp joH�b BD p J1g���eGJ5` @
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r^ bsPoEGjoHKR8`aHKR��£HKJ5`aHKR¢`aeIHC[�J1P i EIH ^ HZU ^ eIg�`aHKRFHWR¢`aHKJ1[éJ1PQjoJ ]_^ó^ eGHKJ1HKJ i HKeÚ`aHKJ+@�H ] EGeÄSceGHKJ1DFRFj
fZPQR ? PZP B HKJ ] gYeIPQR8S ] RG�£HKR8`mDFRFjQHWR�eIR)P	�6HKRkHKR)fZHKJ1gYHKeIEGg1HKR)w�
kSMg1H ^ HKR�tZPoRabsJYPoRag1eGHKJ1g�eÄScgKU�taDFJ1XvDFRag1HKJM�
SMD nqp g @ { ]�i HWe���eGJ5`e� SMP/�£HWeGg ^'BPQjQEIe n�p � ] Dab i HKJ1HKeGg5SìHEDmeÄScgYeGHWJYHKR8`mH \>BPZScDFRFjxS ] R�S B] g1XKH p eIRFjQHE��eIH��
SMHWR�UZDFR8`!H�SW�£HKJ5`aHKR?�£HKXKeIH p DFRFjQHWR)XKDFJ>e ^ R ]Qn�p bsPQEIjQHKR8`mHKRC� i S n�p RFeIgYg i H�S nqp J1eGH i HKRkHKR � @��#{ � L
�0J nqp eIgYHKtmgYDkJ ] DabsjQHWXKHKeGjog @

� s&oGukvgrE�3o�p/�`sTrEr/�T{ku�|1{wukz��3��oGpEx%qO��r {wu]|k¡ �0PQg��£HWR8`aeGjoH�uvPQJ ] D8S1SMHKg1XKDFRFj0b BDkJ�`aeIHvtZPQRmgYJYPoEGEIeGHKJc�
gYH�uvHKJ ^ eGg1gYE�DFRFj�DFR8`�uvHKJ�� ] EIgYDFRkj)fZPQR�{0eIHKR8ScgYHKR�eIR�P	�6HKRkHKR"w�
FScgYH ^ HKR�eêSMg ` ] S£uvPQJYEIeGHKjoHKR�HKeIRFH�S
bsPQJ ^+] EIeÄSceGHKJ1gYHKR»{0eGHKR�SMgE�sg�
 B�� i HKjQJ1e¢�6H�S�U�`aHWJ-HWeGRFH ? E ] SYSce¢�8t ] g1eGPoRVfZPQR {0eGHWR8SMg1HKR ] DabsjQJ1DFR8`A�£P p EÆ�
`aHg��RFeGHKJ1gYHKJ ?�] gYHWjQPQJ1eÄSceGHKJ1DFRFjZSL�DkR8`��£H�S nqp JYHKe i DFRFjxS ^ eIgYgYHWEFHKJYE ] D i g @O� eIR��£HWeÄS B eGHKEï` ] b BDFJ�eêSMg `aHWJ"%$&� ��' (&( 9 f3:g�tJ�, $ � U	��eIHìHWJ<e ^ @ ]_pk^ HKR�`aHKJ�eGRmgYHKJ1R ] g1eGPoR ] EIHKR!wZg ] R8` ] J5`aeÄSceGHKJ1DFRFj�e ^ �£HKJ1HKe n�p�£wf!� �
"%$¢' (�,g$T:<>(���N¥¤X,.�/¦g�.';'$T�6J ��§#{h[ ��0 §#{h[ 2Qy=5mi XE� @3£c"h¤ � ,�*�N�$T�=Jh¨]<G�O¦g(�$T����0¥r wO§ 2/4=5 `aHg�8RFeIHKJYg�eÄScg @
{0eIH�SMHKJ i HKHKeGR p8] EIgYHKg�`aeIH�joJYDFR8`mEGHKjoHKR8`aH��£HTS n�p JYHKe i DFRFj�`aHWJ+�0J1g!`aH�S�{0eGHWR8SMg1H�S�U�`aeIH A HKRFjoH�`aHWJ
] RkjQH i PQg1HKRFHKR�§ B HKJ ] gYeGPoRFHKR ^ eIgW� JYjQD ^ HKRmgML DFR8`+@�H�ScDFEGg ] gYg�
 B HKR ] R�ScHKeGRFHWJ£w n�p RFeGg1g�ScgYHKEIEGHvScP	��eIH
`aeIH!{0eIHKR8SMg1HKeGjoHKR8S nqp8] bsgYHKRïU8`aeGHÍ`aHKR"{ eGHKR8Scg BD i HKJ#S�
mRag ] tmgYeêS n�p H+��S B HKtag1H�`aHKJ)w n�p RFeIgYg5SMgYHWEGEGH p eGRa�
] D�SMjQH p HKR8` ] R p8] R8`-fZPoR�{0eGHKR�SMgYHWeGjQHWR8S n�p8] bsg1HKR�ScH ^+] RmgYeêS n�p R B]_p HKJ n�p8] J ] tmgYHWJYeÄSceGHKJ1HKR @ � HKeGE ] S B HKtmgYH
HKeIRFHKJ�tZPQRFtmJYHWgYHKR\�£H�S nqp JYHKe i DFRFj+HKeIRFH�S�{0eIHKR8ScgYg�
 B S�U�`aHKJ�SMPojQHKR ] RFRmgYHKR "%$&� �>' (t( 9 f3:g�.'¦ML_,;� $T:E<G�=J U
�£HWJ�`aHKR�eGR p HWDFgYeIjQHKR�fZHKJYg1HKeGEIgYHKR)wV
FScgYH ^CB E ] g1gMbsPoJ ^ HKR#e ^ HKeGRkjQH�S nqp J B] RFtmgYHWR A"] ZoH�`aDkJ n�p w nqp RFeGg1gM�
SMg1HKEGEIHKR i HTS n�p JYHKe i DFRFjxSYS B J ]onqp HWR©��eIRag1HKJMb ]on H�`aHg�8RFeIgYeIPQR¢E ] RFjQD ] jQH�S!L r { \]� J1H ] EIeÄSceGHKJ1g @ �£HKeÄS B eGHWEGH
p eIHKJMb BDFJ±SMeGR�`"`aeGH�{�� � L r { \ª0 lFPQD 2oy=5 Pm`aHKJ±`aeGHC��§F@^���|L r { \«0 § A�¬F2 � 5 @ � DabÚ`aHKJ ¬ JYDFR8`mE ] joH
`aHKJ ] J1gYeGjoHKJ+{0eIHKR8ScgYg�
 Bki HTS n�p JYHKe i DFRFjoHKR¢t BPoRFRFHKRàRmDFR jQHKRFHWJYeÄS nqp H�w�
kSMg1H ^ `aeIHKR8SMg1HZU�ScPQj @ � ,�*�N�� ,0¥r wO§ 2/4=5 U�HKeGRkH+{0eGHWR8SMg1fZHKJ ^ eIgYg1EGDFRFjóDFR8`�LZfZHKJ�� ] EGgYDkRFj"JYH ] EGeêSMeGHWJYHKR @ {0eIH+{0eIHKR8SMg1fZHKJ ^ eGgYg1EGDFRkj�eÄScg
HKeIR���e n�p gYeGjoHKJ^�£H�Scg ] R�`agYHKeIE�`aHKJ#S�
kSMg1H ^ g1H n�p RFeÄS nqp H�R d Rag1HKJ�Scg BDFg1XKDFRFj�fZPQR ? PZP B HKJ ] gYeGPoR8S ] R��·HKRa�
`aDFRkjQHKR�eGRFRFHWJ p8] E i `aHKJ � @^��{ � LG� J n�p eGg1HKtag1DFJ @



 oGvE®/¯wp/oGs&°k{wu]|+�3m!u�±Cu!x�oGukzw{ku�|3vg�3m!pE|�²qOu�|3oGuc¡ {0eIH ? PZPoJ�`aeIR ] g1eGPQRÍ`aHKJ³�0DFgYXWDFRFj�HEDmgYHKJ1RFHKJ
{0eIHKR8SMg1H!HKeGRkH�S|P/�6HKRFHKR"fZHKJ1gYHKeIEGg1HKR"w�
FScgYH ^ S£eGRFRFHWJ p8] E i HKeIRFH�S�tZP ^CB EIHEDmHKR��0RG�£HKR�`aDFRFjxSMfZPQJ1j ] Ra�
jQHTS)SMg1HKEGEIg�HKeIRFHKR"XKHKRmgYJ ] EIHKR\��S B HKtmg�fZPQR ? PZP B HKJ ] gYeIPQR8S ] RG�£HKR8`mDFRFjQHWRC` ] J @Wi DFJ%�£H�S nqp JYHKe i DFRFj
fZPQR��0tmgYeGfmeGg B] g5S ]_i bsPQEGjoHKR ^ BD8SYScHKR+jQHKHKeIjQRFHWgYH�bsPQJ ^+] EIH)h eGEÆb S ^ eGg1gYH
E8jQHE� B]�p EGg^�£HKJ5`aHKR�U8`meGH!ScP/�£P p E
HKeIRFH { ] J5SMg1HKEGEIDFRFj�`aHWJ�� i E ] Dab ScgYJYDktag1DFJYHKR ] EÄS ] D n�p `aeGH�HEDmgYHWJYRFHÚ{0eGHKR�SMgYRmDFg1XKDFRFj ] ` B]=´ D ] g ] D8SMXWDa�
`aJ BD n tZHWR!fZHKJ ^:BPojQHKR @ h0eGHKJ i HKe8SMPoEGEIgYHKR ] D nqp fZHKJ5S n�p eGH�`mHKRFH��0DabsJ1Dab SMH ^(] RmgYeGtZHWR�UKX @ � @ `meGH�gYJ ] R8S ] tZ�
gYeIPQR ] EGH^�0D�S×b BD p J1DFRFj ^ H p JYHKJ1HKJ]�0tmgYeIPQRFHWR!eGRFRFHWJ p8] E i HWeGRFHKJ��0tmgYeIfaeIgYeGg B] gWU i HWJ BD n tFSce n�p g1eGjog]�£HKJ5`aHKR @��i HKR8SMP ^VBD8SYScHKR�`aeGH1��S B HKtmgYH�`aHWJh�£HKRmDFg1XKHKJYeIRag1HKJ ] tag1eGPoR�U���eGH�X @ � @Fi HWRaDFg1XKHKJ5SMHKeIgYeGjoH � eGRFj ]_i HKR
Pm`aHKJ>` ] SW�0R8ScgYP=ZoHKR)fZPoR+�£HKRmDFg1XKHKJ ] tag1eGPoRFHKR�U
SMP/��eIH£`mHKJ�lFH p EGHKJ i H p8] R8`mEGDFRFj�eIRFRFHKJ p8] E i fZPQR+� tag1eÆ�
fmeGg B] gYHKR i H p8] R8`aHKEIg]�£HKJ5`aHKR @ {0eGH p eIHKJMb BDkJ�XKD�HKRag���e n tZHKE�R8`mHk�£H�S n�p JYHWe i DFRkjZSMg1H n�p RFeGt��sX @ � @ g1HEDmgYDFHKEIE
Pm`aHKJ�jQJ ] �6S nqp3� ScPQEGEIgYH ] Dmb ^:BPQjoEGe nqp Scg p P p HKJk� i SMgYJ ] tmgYeIPQR8ScH i HKRFH ] RFjQHTSMeGHT`aHKEGg�ScHKeGRïU�D ^ HWeGRFH � JYHKRa�
RmDFRFj�`aHWJ ? PZPQJ5`aeGR ] gYeIPQR8S ] S B HWtag1H0eIRFRFHKJ p8] E i fZPQR1�0RG�£HKR8`mDFRFjZScfZPQJ1j B] RkjQHKR!fZPoR�`aHKJ�HKeGjoHKRag1EGe nqp HWR
�0D8Sb BD p J1DFRFjó`aHKJ^�0tmgYeIfaeIg B] g1HKR�XKD+HKJ ^:BPQjoEGe nqp HWR @ { ]�i HWe�ScPQEGEIgYHKRófZHKJYg1HKeGEIDFRFjZS B HKXKe¢�ãS n�p Hh�#S B HKtmgYHZU
`aeIH)Sce n�p `aDFJ n�p `mHKRQ�0DabsJYDmbvHEDmgYHKJ1RFHKJ�{ eGHKR8ScgYH�HKJYjoH i HKR�UO�£HWeGgYjoH p HKR�`(fZPoJ `aH ^ [�JYPojQJ ]�^�^ eIHKJYHKJ
fZHKJ i PoJYjoHKR i EGHKe i HWR @ { eGH�S�HKJcbsPQJ�`mHKJYg�DkRag1HKJ ] R�`aHKJYH ^ HKRmg�S B JYH n�p HKR�`aH+�0D�SY`aJ1D n tkS ^'BPQjQEIe n�p tZHKe�gYHWR
i HKe�`aHKJ { eGHKR8Scg ] D8S�� ]_p E UFD ^ HKeIRFH ^:BPQjoEGe n�p ScgìjoJYP6ZQH!{ eGHKR8ScgYg1J ] R�S B8] JYHKRFX�XKD+HKJYJ1HKe n�p HKR @
? PQRFtmJYHWgYH��0R8S B] gYXKH:XKDFJQ�£H�S nqp JYHKe i DFRFjVfZPoRµ� R��·HKR8`aDFRkjZSMfZPoJYj B] RFjoHKR¶�8R8`mHKR SMe nqp fZPoJ ] EGEIH ^
eGR«`aH ^ �0R��·HKR8`aDkRFjZS i HWJYHKe nqp `aHTS-[:PQJYt�Y8P/�£L A"] R ] joH ^ HKRmg�S�DFR8`¢`aHKJ � J ] R8S ] tag1eGPQR�SMfZHKJ ] J i HKe��
gYDkRFj @ �£HWeÄS B eGHKEIH p eGHWJMb BDFJ>SMeIR8`)`aeIH��0tmgYeIfaeIg B] gYHKR i H�S n�p JYHWe i DFRkjZSYS B J ]onqp H7} ¦g( 8 f!��¦�0 @�HKe 2oyE5 ScP	��eIH `aeGH"%$¢' (�,g$T:<>(���N�£wf!� ,�*=(U$T���¸·k*��6J�<�*EJG� � {�§ \]�F0 hh�h��¹ 2 } 5@!i DFJ�@�H B J B] ScHKRag ] g1eGPQR(`aHKJ�� R��·HKR8`aDFRkjZS×�
fZPQJ1j B] RFjQH%�£HKJ5`aHKR+P_bsg ^+] EêS�UZX @ � @ e ^»º���� � ,�*�¦g( L A Pm`aHKEIE 0 [¼@ 2 � 5 Pm`mHKJ�e ^½¨�¾�� H�¿ *�,.- Lkw�
FScgYH ^0ª\ @ 2	4�5 Uk[<HKgYJ1eÆL>�0HKgYX!fZHWJ.� ] R8`ag1H A Pm`aHWEGEGH�fZHKJ��£HKR8`mHKgKU6`aeGH ] Dmb p�BP p HWJYHKR`[�HKgYJ1eÆLG� HKgYXKHWR�U���eGH�X @
� @ `aHKRdÀ �IÁ ~*�, :g(�� ��¤^�;(U, $IÂ=Ã%�;(�a/�M�Ä0 NQHWR 2 } 5�i8] SceGHKJ1HKR @� eGRFH � eGR�S n�p J B] RFtaDkRFj�`aHKJ ^ HKeÄScgYHKR�fZPQJ p8] R�`aHKRQ�0R8S B] gYXWH�eÄScg � H�`aP n�p UF` ] Z�SMeIH-XWD ^ HKeêSMg�tZHKeIRFH HEDO�B EIeGXKeIgYH d Rag1HKJ�Scg BDFg1XKDFRFjÍ`aHKJvb BDFJ ? PZP B HKJ ] g1eGPQR�S ] RG�£HWR8`aDFRFjoHKR�RkPQg��£HKR�`aeGjoHKR+{0eIHKR8SMg5SMe nqp g i eGHKg1HKR @
r R8S i H�ScPQR8`mHKJYH+`meGHó{0eGHKR�SMg ] D8S�� ]_p E i XE� @ { eGHKR8ScgYg1J ] R�S B8] JYHKRFX?�8R8`aHKg�tZHKeGRkH)Pm`aHKJ�RaDkJ)HKeIRFH�SMH p J
JYD�`ae ^ HWRag B] JYHj�£HKJ BD n tkSMe nqp gYeIjQDFRkj���X @ � @ eIRFRFHKJ p8] E i `aHKJ�{�§ \ `aDFJ nqp ] L B JYeIPQJ1e i D��·HKeÄScDFRFj�fZPoR
{0eIHKR8SMg1HKJ i JYeGRkjQHKJ1R�XKD�HKeIRFH ^ �0RG�£HKR8`mDFRFjZScfZPQJ1j ] Rkj ��@ {0eGHTSMH {0Hg��XKeGg1H i eGEê`aHKR!DFRmgYHKJ ] R8`aHKJ1H ^ `aeGH¬ JYDFR�`aE ] jQH¸b BDkJ�`aeGH+eGRd� i S n�p RFeGg1g y fZPoJYjQHTSMgYHWEGEGg1H�uvPQJ1j ] RkjZS i H�S nqp JYHKe i DFRFjxSYS B J ]Qn�p H ¤ }^¿�� · }
`aHKJ � @^��{ � L>�0J n�p eGg1HKtmgYDFJWUF`aeIH�H i HKRab ] EGEÄS ] DabvHKeIRFH ^ p�BP p HKJ1HKR�[<HWgYJYe�LG�0HWgYX�L A Pm`aHKEGE i8] SMeIHKJYg @

±C°k�&q_{³Å�Æ!m!uyr p	m!�t�&o!¡»� Dabsj ]�i Hó`aHKJ¥� i E ] DabstZPQRmgYJ1PQEIEGH�fZPQR ? PZP B HKJ ] g1eGPQR�S ] RG�£HWR8`aDFRFjoHKR¢eÄScg�`aeGH
wZg1HKDFHKJ1DFRFj:`aH�S)joH�S ]�^ g1HKR`�0RG�£HWR8`aDFRFjxSMfZPoJYj ] RFjQHTS�� B]_p J1HKR8`CScHKeGRkHKJ+� i�] J i HKeIgYDFRkj @ { eGH�ScH i H��
HKeIR p8] EIgYHKg�e ^ S B HKXKeIHKEGEIHKR ] D n�p `aeIH Bd i HWJ.� ]onqp DFRFj+fZPoR`�0DabsJ1DabsHKR:HEDag1HKJYRkHKJ�{0eIHKR8SMg1H�eGRkRFHKJ p�] E i
`aHKJQ�0tmgYeIfaeIg B] gYHKR `aH�S��0RG�£HKR8`mDFRFjZScfZPQJ1j ] RkjQH�S @ { HKJ��0DabsJ1Dab!HDag1HKJYRFHWJ�{0eIHKR8ScgYH:HKJMbsPoJ�`aHKJ1g�RFH��
i HKR¢`aHWR ? P ^ó^ DFRkeGt ] gYeGPoR8S ] S B HKtmgYHKR"fZPoJ ] EGEIH ^�] D n�p `aeIH?�0RabsPoJ�`aHKJ1DFRFj»`aHKJ�{0eGHWR8SMg1H i HWe£`mHKR
fZHKJ ] Rmg��·PQJ1gYEGe nqp HKR¢{0eIHKR8SMg1fZHKJ ^ eGgYg1EGDFRkjZSMtZP ^¸B PoRFHKRmgYHKR @ h0eIHKJ i HKe SceGR8`CDkRag1HKJ ] R8`aHKJ1H ^ S�
kSMg1H ^ �
S B HKXWe¢�6S nqp H»lFH p EGHWJMb B] EIEGHZU]��eIH�X @ � @ ` ] Sj�0e n�p g1fZPQJ p8] R8`mHKR8SMHWeGRVHKeIRFH�S i HKR BPQg1eGjogYHKR {0eIHKR8ScgYH�S
U�XKD
i HKJ BD n tkSMe nqp gYeIjQHKR�U8b BDFJ!`aeIH�HKeIRFH�joHKHKeIjQRFHKg1H+lFH p EIHKJ i H p8] R8`aEIDFRFj�XWDVjQHE� B]�p JYEIHKeÄScgYHKR eÄSMg @ {0H�S��£HWeÆ�
gYHWJYHKR ^ DOZó`aeIH+� i E ] DabstZPoRag1JYPoEGEGH A H n�p8] RFeÄS ^ HKR�XKDkJ��£H p8] R8`aEGDkRFj�fZPoR\�£HKRmDFgYXKHWJYeGRmgYHWJ ] tmgYeIPQRFHWR
eGRkRFHKJ p�] E i `aHWJ^�0R��·HKR8`aDkRFjZScfZPQJYj ] RFjxS ]�i ��e n tmEGDFRkj i HKJ1HKeGg5SMgYHWEGEGHWR @¬ JYDFR�`aE ] jQH `aHKJQ� i E ] DabstZPoRag1JYPQEIEGH»SMeGR�`à`aeGH"eIR `aHWJ�uvPQJYj ] RFjxS i H�S nqp J1HKe i DFRFjZS1S B J ]Qn�p H¢`aH �8RFeGHWJM�
gYHWR ? PoRag1JYPQEIEGtZPoR8SMg1JYDFtmgYHZU>`aHKJ1HKR`�0D8S1`aJYD n tkS ^:B]onqp gYeIjQtZHKe�g�`mHKR l�DkRFtag1eGPoR8SMD ^ b ] RFj»`aHKJ?� i E ] DabÄ�
tZPQRmgYJ1PQEIEGtZP ^jB PoRFHKRmgYH i H�SMg1e ^�^ g @c¬ HKRFHWJYHKEIE�E B] Zog+SMe nqp i HKe�`aHKJÇ� i8] J i HKeGg1DFRFjVXE��eêS n�p HKR¢HKeIRFH ^
À � �y� ,�*=(U��,;Â DFR8`AÈ ��(�� ,Uf3,M�;(�� ,�*��>'*=(�a DFRmgYHKJ5S n�p HKeÄ`mHKR @ [ B]_p J1HKR8`"e ^ HWJ�SMg1HKR:l ] EIEv`aeGH�uvPQJYj ] RFjxS×�
i H�S n�p J1HKe i DkRFj ] EÄS ¬ J1DFR8`aE ] joH|b BDFJ·`aeIH ¬ HKRFHKJ1eGHKJ1DFRFj�`aHWJ�HKRmg�S B JYH n�p HKR8`mHKR�U�fZPQJYj ] RFjxSYS B HWXKe¢�6S nqp HKR
� i E ] DabstZPoRag1JYPoEGEGtZP ^CB PQRFHWRag1H:`aeGHKRmgKU���eIJ�` i HKe ^ r RmgYHKJ B JYHKg1HKJ ] R8S ] gYX¢`meGH�ScH�uvPQJ1j ] RFjZS i HTS n�p JYHKe��



i DFRkj¸HWeGRFHKJ jQHWRFHKJYeêS n�p HKR�� i E ] DabstZPQRmgYJ1PQEIEGtZP ^jB PoRFHKRmgYH BD i HKJ1jQH i HKR�Uï`aeGH�eGRmgYHKJ B JYHKg ] g1eGf+HKeGRkH+� i �
] J i HKeGg1DFRFjó`aH�S�`aHg��RFeGHKJ1gYHKRóuìPoJYj ] RFjoH�S0`mDFJ n�p b BD p J1g @k? J1eGg1eGHKJ1eGHKR i HKe�`aHKJ�[ ]_p E�HWeGRFHKJ·jQHKHWeGjQRkHKgYHKR
� i E ] DabstZPoRag1JYPoEGEGH�SceGR8` p eGHKJ i HKe�DFRmgYHKJ ] R8`aHKJ1H ^ `aeGH �wÉ XWeGHKRFX+DFR�`Cl<EIHEDae i eGEIeGg B] g�`aHKJj� i8] J i HKeÆ�
gYDkRFj:SMP/��eGH(`aeGH ¬ HKRkHKJYeIXKeGg B] g�`aHKJ1� i E ] DabstZPQRmgYJ1PQEIEGtZP ^jB PoRFHKRmgYH @ {0HKJ!eIRFRFHKJ p8] E i `mHKJ � @��#{ � L
�0J nqp eIgYHKtmgYDkJ/fZPQJ1jQH�ScgYHKEIEGg1H£ScPQj @WÊO��,tJ�*��=J	')+*��_*EJ�� , fZHKJcbsPQEGjog�HKeGRkHKR p 
 i JYeê`aHKR%�0R8S ] g1XZUQ`mHKJ�ScP/�£P p E
] D�S|HKeIRFHKJ ¬ HWRFHKJYeIHKJYDkRFjZSL ] EÄS ] D nqp�] D�S|HKeIRFHKJ r RmgYHKJ B JYHKg1HKJYtZP ^¸B PoRFHKRmgYH i HTSMgYH p g @
�£HKt ] RkRag1H��£HKeÄS B eGHWEGH�b BDFJ i eÄS p HKJ·HEDaeêSMg1eGHKJ1HKR8`aHF� i E ] DabstZPoRag1JYPQEIEGtZP ^CB PQRFHKRmgYHWR�SMeGR�`(fZPoJ ] EIEGH ^ `aeGH� [<L A PoRFeGg1PQJYH 0 { ¬#A hh¹ 2Qy=5 UÚ`aeGH"eIRFRFHKJ p8] E i `aHWJ¸fZHWJYgYHWeGEGg1HKR � J ] R8S ] tmgYeIPQR8ScfZHKJ ] J i HKeGg1DFRFj HKeGRFH
XKHKRmgYJ ] EIH�@|PoEGEIH i HKe�`aHKJ^� i ��e n tmEGDFRFj�fZHKJYg1HKeGEIgYHKJ � J ] R8S ] tag1eGPQRkHKR"S B eGHKEIHKR @

� s&oGukvgr/Ë�{]|�p/sTÌ^¡ { eGH!lFJ ] jQHÍ`aH�S i DkjQJYe��ïS ] Dab·HEDag1HKJYRkH){ eGHKR8ScgYH%� B]_p J1HKR8`"`aHKJ uvPQJ1j ] RkjZS i H ] JM�
i HKeGg1DFRFj p�B] RFjog)HKRkj ^ eGg#`aHKJ%�0JYg±`aHKJ�uvHKJ ] J i HKeGg1DFRFj�`aHKJ%� i E ] DmbstZPQRmgYJYPoEGEItZP ^CB PQRkHKRag1H�XKD8S ]�^ �
^ HKR @ �£HKe�HKeGRkH ^½¬ HKRFHKJ ] g1PQJ ] R8S ] gYX!HKeIjQRFHWg�Sce n�p `mHKJ i HKt ] RFRag1H?@�[7��L>�0R8S ] gYX)b BDFJ#`aeIH ? P ^�^ Dm�
RFeIt ] gYeIPQR¢`aHWJ+� i E ] DabstZPoRag1JYPoEGEGtZP ^CB PQRFHWRag1H ^ eIg�`aH ^ HEDmgYHKJ1RFHKR {0eGHKR�SMg i XE� @ {0eGHKR�SMgYHWJ i J1eGRFjoHKJ @
{0eIH ^ eGg!`mH ^ @^[7��LG�0R�S ] g1X�eIR p�B] J1HKRmg!fZHKJ i DkR8`aHKRFHxU�SMPoj @ wZgYD i L ¬ HKRFHWJYeGHWJYDFRFj`� ] D8S�wZe nqp g!`aHWJ
� i E ] DabstZPoRag1JYPoEGEGHÍS B HKXKeIHKEGE>`aeIH!`aHKJ�{0eIHKR8ScgYRFH pk^ HKJMLkwZgYD i S � E B] ZQg�SMe nqp R ]_p gYEIPZS ^ eGg#`aHKJ ¬ HWRFHKJYeIH��
JYDkRFjV`mHKJC� i E ] DabstZPQRmgYJ1PQEGEItZP ^CB PoRFHKRmgYH!tZP ^�i eIRFeGHKJ1HKR @ { ]�] EGEGH�{0eIHKR8ScgYRFH pk^ HKJ�� B]�p JYHWR8`ÞHKeIRFH�S
�0RG�£HKR�`aDFRFjxSMfZPQJ1j ] RFjQH�S�e ^ uìPoJ ] D8S i HKt ] RkRag�SMeIR8`/U�SMeIR8`"tZHKeGRFH�jQHKRkHKJYeêS n�p HKR\�0DabsJ1Dab ^ H n�p8] RFeÄS�
^ HKR"RkPQg��£HKR�`aeGjkU<`meGHó` ] S ¬ HWRFHKJYeIHKJYHWR�fZPoRV{0eIHKR8ScgYHKJ i JYeIRFjQHKJ ] DabsJ1DabsHKR:XKDFJ \6] DmbsXKHKeGg�HKJMbsPoJ�`aHWJYR @
{0eIH�SMH�S�eÄSMg � H�`aP n�pCi HKe ^ r RmgYHWJ B J1HKgYHKJ ] R8S ] g1X�HKJcbsPQJ�`mHKJYEIe n�p Uv` ]V] DabsjQJ1DFR8`à`aHKJ ¬ HWRFHKJYeIXKeGg B] g�`aHWJ
� i E ] DabstZPoRag1JYPoEGEGtZP ^CB PQRFHWRag1H£`meGH£b BDFJ·`aeIH^� i8] J i HKeGg1DFRFj�fZPoR i HKEIeGH i eIjQHKR1�0RG�£HKR8`mDFRFjZScfZPQJ1j B] RkjQHKR
i HKR BPogYeGjogYHKR»{0eGHWR8SMg1H-Rke n�p g ] L B J1eGPQJ1e<fZPoJ p HWJ�SMH pai8] J SMeIR8`¸DFR�`�`aH ^ HKRag5S B J1H n�p HKR8` i HKe�`aHKJ eGRFeIgYe ] �
EGHWR � Rmg���e n taEIDFRFj�`aHKJ^� i E ] DmbstZPQRmgYJYPoEGEItZP ^CB PQRkHKRag1H�RFe n�p g i HKJ BD n tkSMe nqp gYeIjQg��£HKJ5`aHKR�t BPQRkRFHKR @ �0D�S
`aeIH�SMH ^Í¬ J1DFR8` ^VBD8SYScHKR�`aeGH�{0eIHKR8ScgYHKJ i JYeIRFjQHKJ ] DabsJ1DabsH�XKDkJ \6] DabsXKHKeIg ] DabsjoJYDFR8`"`mHKJ�uvPQJYj ] RFjxS i H��
S n�p J1HKe i DkRFj�HKJ1XKHKDFjogw�·HKJ�`aHWR @=� eIR?�£HKeÄS B eGHKEQb BDkJ<HKeIRFH�`mHKJ ] JYgYeIjQH ? P ^ó^ DFRkeGt ] g1eGPQR�S ]_i SMgYJ ] tmgYeIPQR�eÄScg
` ] SìScPQj @ {^
aR ]�^ e nvr RmfZP nK] g1eGPQR r RmgYHKJcb ]Qn H^� { rYr.� U6��eGH£HTS<eGR�`aHWJ7��§F@����|L>�0J n�p eIgYHKtmgYDFJ 0 § A�¬F2 � 5
`aHg��RFeGHKJ1g�eÄScg @� eGRFHvjoHKRFHKJ1HKEGEIH�lFJ ] jQH i HKe ^ {0eIHKR8SMg1XKDFjoJYe¢�ÍeÄScgKU�P i @�[7��LZPoJYeIHKRag1eGHKJ1gYHv{ eGHKR8ScgYHv`mHKRFRFP n�p�^ eGg8HKeIRFH ^
{ r1r LxPQJ1eGHKRmgYeIHKJYg1HKR ? P ^ó^ DFRkeGt ] g1eGPQR�S ^ H nYp8] RkeÄS ^ D�S)fZHKJ i eIR8` i8] J�SceGR8` @�� eGR ^ BPojQEGe nqp H�� Rag��£PoJYg
` ] J ] Dmb�jQH i HKR `meGH"eGRª� i S nqp RFeGg1g ya@ }Þe ^ @ ]�pF^ HKR `mHKJ � @���{ � L>�0J n�p eIgYHKtmgYDFJóHKeGRFjoH�b BD p J1gYHKR"%$&� ��' (U*EJ��M��(��M�Ù@
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i eGHWE�`aHKJ+eGR `aeIH�SMH ^ � i S nqp RkeGgYg+fZPoJYjQHTSMgYHWEGEGg1HKR � @^��{ � L>�0J n�p eGg1HKtmgYDFJ�eêSMg�`aeIH B J1PQjoJ ]_^ó^ eGHKJcL
DFR8`óS�
kSMgYH ^ g1H nqp RFeÄS nYp H d RmgYHWJ�SMg BDFgYXWDFRFj�fZPQR ? PZP B HKJ ] gYeIPQR8S ] RG�£HKR8`mDFRFjQHWR�eGR�P	�6HKRkHKR�fZHKJ1gYHKeIEGgYHWR
w�
kSMg1H ^ HKR @ {0eGH � @��#{ � LG�0J nqp eIgYHKtmgYDkJ!eÄSMg � HKeGE `aHWJC[�JYP � HKtag1H � @^��{ � DFR8`©��§-w A ] R `aHWJ
d RFeIfZHKJ�SceGg B] g!h ]_^�i DFJYjkUW�£HKE nqp H ] EêS BD i HKJ1jQHKPoJ�`aRkHKgYH�S i eGHWE�`aeIH'w nqp8] �6DFRFjVHKeIRFHKJ r RabsJ ] SMg1JYDFtmgYDkJ
XKDFJ?� DFgYXKDkRFj"`aHWJ!eGRVHKeIRFH ^ P	�6HKRFHWRÞfZHWJYgYHWeGEGg1HKR:{0eIHKR8SMg1H ^+] JYtmg-fZPoJ p8] R8`aHKRkHKR {0eGHKR�SMgYH p8]_i HKR0Ø¬�¬�\ ¹ 2 ~FU A N A�2/4 U A"A�\32/4�5@
{0eIH\�0J n�p eGg1HKtmgYDFJ�E B] Zog+SMe nqp jQJ1P i eGRCHWeGRFH "+�IÙ��O$I(�$T���>' Â DFR8`CeGRàHWeGRFH ·k*�<.Á;a/� $I(U<G)hJ�� :<��=J DFRa�
gYHWJYgYHWeGEGHWR`�U� iFi eGEÄ`mDFRFj:� �5@ [ B]�p JYHWR8`V`aeIH�{0Hg�8RFeIgYeIPQR8ScD ^ jQH i DFRFj B J1PQjQJ ]_^�^ eGHKJ1gYH n�p RFeIS n�p H d Ra�
gYHWJ�SMg BDFgYXWDFRFj b BDFJ¢`aeIH¼�£H�S n�p J1HKe i DkRFj fZPoRÚ� R��·HKR8`aDFRkjZSMfZPoJYj B] RFjoHKR ^ eGgYg1HKEÄS"`mHKJ`[�� A��Ú\ ��L
uvPQJ1j ] RkjZS i H�S nqp JYHKe i DFRFjxSYS B J ]Qn�p H!DFR�`�HKeGRFH ^ ` ] XKDFjoH p�BPQJ1eGjoHKR\[�JYPQjoJ ]�^�^ jQHWRFHKJ ] gYPoJ i eGHKg1HKgKU i H��
p8] R8`aHKEIg!`aeIH \6] DabsXWHKeGg1D ^ jQH i DFRFj�`aeIH+S B HKXKe��6S n�p HKR S�
kSMg1H ^ gYH n�p RFeêS nYp HKR d RmgYHKJ5SMg BDkgYXKDFRkj ^ H n�p8] �
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� iFi eIEÄ`aDkRFj+�=Û � @^��{ � L ¬ H�S ]_^ g ] J n�p eGg1HKtag1DFJ

RFeêS ^ HKRïU�`aeGH·XKD ^ � i E ] Dab8fZPQR ? PZP B HWJ ] g1eGPoR8S ] R��·HKR8`aDFRkjQHKR�RkPQg��£HKR�`aeGj#SMeIR8` @ lFHKeIRFHKJ�` ] JYjQHTSMgYHWEGEÆ�
gYH?[<bsHKeIEGH�eGR»`aHKJF� iFi eIEÄ`aDkRFj�fZHKJ5`aHKDFg1EGe n�p HKRó`aeIH r Rag1HKJ ] tag1eGPoR�fZPQRVwV
FScgYH ^ tZP ^¸B PoRFHKRmgYHKR�eIR"`aHWJ
\6] DmbsXKHKeGg1D ^ joH i DFRFj @ lFHKgYg ` ] JYjoH�SMg1HKEGEIgYH%[<bsHKeGEIH�SMg1HKEGEIHKR�`aeGH�uvHKJYtmR BD B bsDFRFjó`aHKJ {0Hg��RFeGg1eGPQR�SMD ^ joH��
i DFRkj ^ eIg�`aHWJ \6] DabsXKHWeGgYD ^ jQH i DFRFj!` ] J @

Ü^Ý�Þ ß+àâáäã�å+àÄæ�ç\è�é!ê7ë7ì^ê�íOî�ïkíOð�ñ�é!ïkò�î�óhì^ê�íOíOô�é!ë�ð�ñ^ï
uvPQJ1j ] RkjZS i H�S nqp JYHKe i DFRFjoHKR�eIRFRFHKJ p8] E i `aHKJ � @^��{ � L>�0J n�p eGg1HKtmgYDFJ]�·HKJ�`aHWR ^ eGg1gYHKEêS�`aHKJ��£H�S nqp JYHKe��
i DFRkjZSYS B J ]onqp H ¤ }�¿Q� · }�� ¤ HKg1JYe RFHKg i�] SMHT`â} n gYeIfaeIg�
«¿ ] R ] jQH ^ HWRag��hDmH n DFg1eGPoR ·k* RFjQD ] jQH �
S B HKXWe¢�8XKeIHKJYg @ [3� A��£\ �CeÄScg ] EêSÚw B J ]onqp H ] Dab L_�	L!� ,^*�� H � �ON�<G�=J	';'�f!�.a$ Ù�'¦ML!� , } :M' (�,.*	-/(�$T���>'/� :g� �!�
^ eIg£eGRmgYHWjQJYeIHKJYg1H ^ {0eIHKR8SMg1tZPQRFXWH B g S B HKXWeGHKEIEãb BDFJ#`aeGH%�£H�S nqp JYHKe i DFRFj�fZPQRQ�0RG�£HKR8`mDFRFjZScfZPQJ1j B] RkjQHKR
eGRkRFHKJ p�] E i fZPQR ? PZP B HKJ ] gYeIPQR8S ] RG�£HKR�`aDFRFjoHKR+RaDFg1X i8] J @ lFPQJ ^(] EGH ¬ JYDFR8`mE ] joH�fZPQRj[�� A��Ú\ � i eIEÆ�
`aHKR jQH
b B] J i gYH�[<HKgYJ1eÆL>�0HKgYXWH�� n PQEIPQDFJ1H�` B HWgYJYe�LZRFHWg�S�U^��[c� � U7��eIH:SMeGH"XWD ^ �£HKeêS B eIHKE eGR 0 NQHWR 2 } 5
`aHg��RFeGHKJ1g SMeIR8` @ [3� A��£\ � HKJ ^:BPojQEIe n�p g·` ]�^ eGg·DFRag1HKJ ] R8`aHKJ1H ^ Û

õ `aeIH�S B J ]Qn�p EGe nqp H d0^ ScHKgYXWDFRFj�fZPoR©��[c�#S ^ eIg � J��£HKeIgYHKJ1DFRFjoHKR p eIR8SMe nqp gYEIe n�p `aHTS!{0eGHKR�SMgM�
tZPoRFXKH B g1H�S @ { ]�i HWeìeêSMg�` ] S�{0eGHWR8SMg1tZPQRFXKH B g|b BDkJ��£HKJYH nqp RmDFRFjxS×LkwZHKJYfZHWJ�DFR8`\�£HKRaDkgYXKHKJWU8`aeGH
eIRFRFHKJ p8] E i HWeGRFHKJX�0tmgYeGfmeGg B] g ] tmgYeGf ] RFjoH�SMg1P=ZQHWR��£HWJ�`aHKRïUaeÄ`mHKRag1eÄS nqp]ö

õ `aeIH � eIR i HKg1gYDFRFjÍ`aHKJ·eGR�P	�6HKRFHKRófZHKJYg1HKeGEIgYHKR�w�
FScgYH ^ HKR!HKg ]�i EGeIHKJYg1HKR r { \ Lm{ Hg�8RFeIgYeGPoRFHKR�fZPoR
{0eIHKR8ScgYHKJ i JYeIRFjQHKJ1R�U<e ^ S B HKXWeGHKEIEGHKR `aHKJC��§F@^���|L r { \ XKDFJó{0Hg�8RkeGgYeIPQR¢fZPQR {0eIHKR8ScgYg�
 B HKR
� ` @Fp�@ w n�p RFeIgYg�ScgYHKEIEGHKRmg�
 B HKRïU�§ B HWJ ] g1eGPoR8SMg�
 B HWR�U!�|g1gYJ1e i DFg1g�
 B HKR�DkR8`+{ ] g1HKRag�
 B HKR � U

õ `aeIHVw B HKXKe��8t ] gYeIPQR fZPQRª�0tmgYeGfmeGg B] g5SMH ^+] Rag1eGtoHKR�Uw��eIH�X @ � @ S�
mR n�p JYPoRFHZU ] S�
mR n�p JYPoRFH�DkR8`
g1J ] R�S ] tmgYeIPQR ] EGH1�0D8S×b BD p JYDFRkj�fZPoR�� tag1eGPQRkHKR�eGRkRFHKJ p�] E i fZPoR�� tag1eGfmeGg B] gYHKRïU



õ `aeIH+{ ] J�SMg1HKEGEIDFRFj B8] J ] EGEGHWEìPm`mHKJ�SMH ´ DFHKRmgYeIHKEGE ] D8ScXKDab BD p J1HKR8`aHWJ?�0tag1eGPoRFHKR:eGRFRFHWJ p8] E i HKeIRFHKJ
�0tmgYeIfaeIg B] g£DFR8`

õ `aeIH+�£H�S nqp JYHKe i DFRFj�HEDag1HKJYRkHKJKU8S�
aR n�p J1PQRFHKJ DFR8` ] S�
aR n�p J1PQRFHKJF�£HKRmDFgYXWHKJYeIRag1HKJ ] tag1eGPQRkHKR�Um`aeGH
fZPoR ] DOZQHWR ] R�HKeGRkHKR�E ] DabsHKR8`mHKRQ�0R��·HKR8`aDkRFjZScfZPQJYj ] RFj p HKJ ] RFjoHKgYJ ] joHKR��·HKJ�`aHWR @

� eGR i eIHKEF`mH�Sìw B J ]Qn�p HKRmg���DFJMb S�fZPQR?[3� A��£\ �ÞeÄScgv`aeIH��0RFEIH p RmDFRFj�`mHKJ£w B J ]Qn�p H ] R�`meGH i HKJ1HKeGg5SÙeIR
`aHKJ���§F@�����L r { \ joHE� B]_p EIgYHKRÍS�
mRag ] tmgYeêS n�p HKR ? PQR8ScgYJYDktag1HZUQ`meGH·`aHKJ�[�JYPQjoJ ]�^�^ eGHWJ�S B J ]Qn�p H7��÷�÷
B]_p RFHKEGR @ { eGH�ScH�S i HKg1JYe¢�6g�SMP/�·P p EÚ{ ] g1HKRag�
 B `aHg�8RFeIgYeIPQRFHKR ] EêS ] D nqp `aeIH�[ ]_p EÚ`aHKJ ? PQRmgYJ1PQEGEItZPQRa�
SMg1JYDFtmgYHxUQeGR8S i H�SMPoR8`aHKJ1H ]_i HKJ·`aeGHX�0JYgé`aH�SW�0DmbsJYDab S<HDag1HKJYRFHWJ�{0eIHKR8ScgYH£eIR�lFPQJ ^ fZPQRC§ B HKJ ] gYeIPQRFHKR @
{ ] S p eGHKJ i HKe�fZHKJ��£HKR8`mHKgYH?�0tmgYeIPQR8SctZPQRFXWH B g�eIR`[�� A��£\ � eÄScg ] RFjQHWEGH p Rmg ] R¢` ] S)H i HKRab ] EGEêS ] Dab
`aHKJ ¬ J1DFR8`aE ] jQH�jQH�b B] J i g1HKJ^[<HKg1JYe�LG�0HKg1XKH�HKRmg���e n tZHKE�gYH ·X£h£c¤�Ãä0ª\6] t 2 } 5 @

cust

JobPool

computeBillinguserInput

ReadyToCompute

places : job_t  JobPool, ReadyToCompute; ...

token  job_t  {
  long  job_nr;
  Insurance:policy_data_t policy;
};

[sync]  t rans  userInput{
    ge t  cust f r o m  JobPool;
    put  cust t o  ReadyToCompute;
    ac t ion  {
         Add_Insurance_Data (cust.policy);
         using  Employee w i t h  {unit = Insurance && task = Bil l ing};
    } ...
}

process  PartOfInsurance {
  i m p o r t : serv ice  Insurance_Service w i t h  Employee;

}  / /p rocess

module  Insurance_Service {
  typedef unit_t ...; typedef task_t ...;
  s t ruct  pol icy_data_t  {
               customer_id customer;
               name_t         name;  ...
              } ;
  i n t e r f a c e  Employee {
      r e a d o n l y  a t t r i b u t e  un i t_ t  un i t ;
      r e a d o n l y  a t t r i b u t e task_t task;
      Add_Insurance_Data ([inout] policy_data_t customer);
   }; //CORBA interface
}; //CORBA module

� iFi eIEÄ`aDkRFj�}�Û!�0D�SYS n�p RFeIgYg·HKeGRFHWJ�[�� A��Ú\ ��LZuvPQJ1j ] RkjZS i H�S nqp JYHKe i DFRFj
� iFi eGEÄ`mDFRFj }ÞXKHWeGjQg ]_^ �£HKeêS B eIHKE�HKeIRFH�S�fZHKJ1HKeGRmb ]Qn�p g1HKR©�0D�SYS n�p RFeIgYg5S�HKeGRkHKJ�uvHKJ�Sce n�p HKJ1DFRFjZS ] Ra�
�£HWR8`aDFRFj `aeIH�� D8SY`aJ1D n tFS ^:BPQjoEGe n�p tZHKe�g1HKR�fZPoRd[�� A��£\ � p eGR8Sce n�p g1EGe nYp `aHKJj�£H�S nqp J1HKe i DFRFj�fZPoR
�0RG�£HKR�`aDFRFjxSMfZPQJ1j B] RFjQHKR @�r^ uvHKJYE ] DabsH�`aeIH�SMHTS0uvPQJYj ] RFjxSh�£HKJ5`aHKR ^ H p JYHKJ1H�HEDmgYHKJ1RFH!{0eIHKR8ScgYH)eIR
�0R8S B JYD nqp jQHKRkP ^�^ HWR�UE��eGH X @ � @ `aHKJvHKeIRFH�Sìw ]Qn�pai H ] J i HKeGg1HKJ�S�XKDkJ � eIRFj ]�i H#fZPQRó{ ] g1HKR�Pm`aHKJÚ`aeGH
�0DFg1XKDFRFj#HKeGRFHTS�{0JYD n tZHKJ5SÙXWDFJ��0D8SbsHKJYg1eGjoDFRFj�HKeIRFHKJ��£H�SMg B] g1eGjQDkRFj�b BDFJv`aHKR!uvHKJ5SMe nqp HWJYDFRFjxSMtmDFR8`aHWR @



{0HKJX� i E ] Dab³��eGJ�`�eGRFRFHWJ p8] E i HKeIRFH�SWøGùyúGû�ü_ýGýTL>�£EGP n tmS<` ] JYjoH�SMg1HKEGEIg @ {0eGHTSMHKJ·taE ]_^�^ HKJYg>`aeIH�{0H �8RFeÆ�
gYeIPQR:`aHWJ��0tmgYeGfmeGg B] g1HKR\�&þGùyÿ���ý � U8`mHKJ��0tmgYeIfaeIg B] g5S BD i HKJ1j B] RFjQHj�&ø���ÿGû�ü � DFR8`:`aHKJ ? PQRmgYJ1PQEGEIP iG� HKtmgYH
�&þ!ú��yü�� � UO�£HKE nqp H)fZPQR\� tag1eGfmeGg B] g�XKD\�0tmgYeIfaeIg B] g BD i HKJ�`meGH?�0tmgYeIfaeIg B] g5S BD i HKJ1j B] RFjQH+�·HKeGg1HKJYjoHKjQH i HKR
�£HWJ�`aHKR @ {0eGHveGRÍ`aHKJk� iki eGEê`aDFRFj i H�S nqp J1eGH i HKRkH7� tag1eGfmeGg B] g <='/� , È �	f3<�( HKRag1RFe ^ó^ g p eGHKJ i HWeQHKeIR ? PoRa�
gYJ1PQEIEGP iG� HWtag�fZPoR"`aH ^ �0tag1eGfmeGg B] g�S BD i HKJYj ] RFj�� ��:M¤X�	�=¾ ���yü6þOL>�0RG�£HKeêSMDFRFj � DFR8`�b BD p JYg#`aeIH�� tag1eGPQR
��ÿGû6þ
	�ú�� � } N�N È �>'<�,�*��O¦g� "%*=(�*)^ eGg>`aHKR!HKRmg�S B JYH nqp HWR8`aHKR?�0J1jQD ^ HKRag��·HKJYg1HKR ] D8S @ � ]Qn�p HKJMbsPoEGj_�
JYHWe n�p HKJ��0D�S×b BD p J1DFRFjÍ`aHKJ��0tmgYeGPoR¸��eIJ�`�` ] S£D ^ `aeGH HKRmg�S B JYH n�p HKR8`mHKR�{ ] g1HKR�HKJ1j B] RFXKgYH ? PQRFg1JYPoEGEÆ�
P i � HKtag ] R `aHKR� ��*�N 9 � �Oº���)�f3<�(�� LG�0tmgYeIfaeIgYe�g B] g�S BD i HKJYj ] RFj��·HKeGg1HKJYjoHKJYHKe nqp g?�&ø���þZLG� R��·HKeÄScDFRFj � U
�£HWE n�p HKJ ^ eGg·`aHKJ º���)�f3<�(����^$I¾I¾ LG�0tmgYeIfaeIg B] g fZHKJ i DFR8`aHWR¸eêSMg @
{0HKJd§ B HKJ ] g1eGPQR�S ] DmbsJYDab`} N�N È �>'<G,.*��_¦g� "%*=(U* ��eGJ�` ´ D ] EGe¢��XKeGHKJ1gV`mDFJ n�p `aHWR�` ] XKDFjoH p�BPQJ1eGjoHKR
w n�p RFeIgYg�ScgYHKEIEGHKRmg�
 B ��� )�f!¾�� 9 �;�/� DFR8`�`meGH!{ eGHKR8Scg ] gYgYJ1e i DkgYHC� <��_$I(�� È �>'<�,�*��O¦g����� (U*	';-����^$I¾��
¾�$T�=JO� UÚ`aeGH�`aHKR¢joHE� BDFR8S nqp gYHKR {0eIHKR8Scg�joHKR ] DkHKJ�S B HKXKe¢��XKeGHKJ1HKR @ {0HKJ?�£HWXKDFj:`aH�S�w n�p RFeIgYg�ScgYHKEIEGHKRm�
g�
 B S¸XKD `aH ^ ` ] XKDFjoH p�BPQJ1eGjoHKR {0eGHKR�SMgYg�
 B ��È �>'<G,.*��_¦g� 8 � , RE$T¦g�/� ��eGJ5` ^ eIgYg1HKEÄS�`mHKJ\ý>ü6ù���	�û�ü�L
{0HKtmE ] J ] gYeGPoR eIRFRFHKJ p8] E i `aHKJ�	 �_øyú6ù�þZLG� R��·HKeÄScDFRFj:`aH�S?ø�ù!ú�ûGü_ý�ýKLG�£EIP n tkS ] RFjoHKjQH i HWR @ h0eGHKJ i HKe
��eGJ5`C`aeIH��£HKXWeGH p DFRFj»`aHKJ�eGRà`mHKJ���§F@^���|L r { \ `aHg�8RFeIHKJYg1HKRàw n�p RFeGg1g�ScgYHKEIEGH���	!�Gþyü6ù�"yÿGû�ü\� )#�
f!¾�� 9 �;�	��^ eIg�`aHKJÍ`aeGHTSMH�w n�p RFeIgYg5SMgYHWEGEGH!D ^ b ] S1SMHKR8`mHKR ��§F@^���|L A Pm`mDFEÄ`aH �8RFeGg1eGPoR©�$�3ú&%&����ü�È �>''�<G,.*��O¦g� 8 �M,gRE$T¦g�/�:p HKJ1jQH�ScgYHKEIEGg @ h eGHKJ i HWee�8R�`aHKgVHKeIR ScH ^+] RmgYeêS n�p H�S Bd0i HKJ1E ] `aHKR `mH�S ��§F@�����L
A Pm`aDFEItZPQRFXWH B gYHTS�SMg ] gYgWU_eIR)`mH ^ `aHKJ A Pm`mDFEGR ]�^ H ] EêS�{0eGHKR�SMgYg�
 B R ]�^ H�eGRkRFHKJ p�] E i fZPoR�[3� A��£\ �
DFR8` ] D n�p b BDFJ `aeIH){ eGHKR8ScgYfZHKJ ^ eGg1gYE�DFRFj�`aDkJ n�p `mHKR � @���{ � J�fZHWJ.�£HWR8`aHKg���eGJ�` @
NQH�R ]Qn�p { Hg�8RFeIgYeGPoRà`aHWJ?�0tag1eGfmeGg B] g!t BPQRFRFHWR B JYeGRkXKe B eIHKEGE ] D n�p¢^ H p J1HKJYHÇ�0tag1eGPoRFHKR SMH ´ DFHKRmgYeIHKEGE
i XE� @3B8] J ] EGEIHKE�� `aDFJ n�p"p eIHKJ0Rke n�p g#` ] J1jQH�ScgYHKEIEGg1H+øyÿ6ùOLóDFR8``ý�ü&(QLG�0RG�£HWeÄSMDkRFjQHKR �£i HKe�HWeGRFH ^ Pm`aHWJ� HE�·HKeGEêS#b BDkJ � HT`aHC� tag1eGPQR«SMH B8] J ] g!S B HKXWe¢�8XKeIHKJYg1HKR:{0eIHKR8SMg1HKJ i JYeGRkjQHKJ ] D�SMjQH
b BD p JYg+�·HKJ�`mHKR @ {0eIH�SMHTS
��eGJ5`+`aDFJ n�p HKRmg�S B JYH n�p HKR8`mH)w n�p8]Qn�p g1HKEGDkRFj!`aHWJ)��ý�	!���ZL!DFR8`�ÿGû=þ�	�ú��ZLG�0RG�£HWeÄSMDkRFjQHKR�HKJ1JYHKe nqp g @
{0eIH�w B HKXKe��8t ] g1eGPQR"HWeGRFHKJ^� tag1eGfmeGg B] g ] EêS0gYJ ] R8S ] tmgYeGPoR ] EX�&*Uþ�ù!ÿ��3ý�ÿ�û6þ
	�ú+�!ÿ&��,`þGùyÿ���ý � j ] J ] Rag1eGHKJ1g
`aeIH��0D8Sb BD p J1DFRFj¢`aHWJ�S B HWXKe¢�8XWeGHKJ1gYHKR`� tag1eGPQRkHKRCjoH ^ B] Z:`mHKJ i HKt ] RFRag1HKR¼�h� r {�L � J ] R�S ] tmgYeIPQR8S�
HKeIjQHKR8S nqp�] bsgYHWR 0 ¬ @ 2oy	5@ wxP E ] SYScHKR Sce n�p ^ H p J1HKJYH��0tmgYeGPoRFHKR XWDÑHKeIRFHKJ � J ] R8S ] tag1eGPoR XKD8S ]�^ �
^ HKRmb ] SYScHKR�U��£P i HWe � H"R ]onqp � D8SMj ] RFj `aHKJ � J ] R�S ] tmgYeIPQR ��ûGú!���-		þZL:Pm`aHKJ�ÿ�.!ú=ùGþOL>�0RG�£HKeêSMDFRFj �
HKRmg�S B JYH n�p HKR�`aH Bd0i HKJYj B] RFjoH�eIR ] R��·HKR8`aDkRFjZS1S B HKXKe��6S n�p H��0tag1eGfmeGg B] g�S BD i HKJYj B] RFjoHV`mHg�8RFeIHKJYgC�·HKJM�
`aHKR ^ BD�SYSMHWR @ B� p RFEGe nqp `aHKJ i HKeê`aHKR�û�ú+���/	/þOL�Pm`aHWJhÿ�.!ú=ùGþZLG�0D8Scj B] RFjQH�HKeIRFHKJ � J ] R8S ] tag1eGPoR�E ] SYScHKR
SMe nqp b BDFJ � H�`aH�� tag1eGfmeGg B] g ^ eGg1gYHKEêS0HKeGRkHKJ¸ü6ù�ù!ú6ùOL>�0R��·HKeÄScDFRFj ] tmgYeIPQR8S1S B HKXKe��6S n�p H+lFH p EGHKJ i H p8] Ra�
`aHKEIR @ {0eIH�SMH�S i HKg1JYe��/g � H�`aP n�p RmDFJ�`aeIH ^ eGgÍ`aHKJó{0eGHKR�SMgYRmDFg1XKDFRFj:fZHKJ i DFR8`aHKRkHKR¢lFH p EIHKJMb B] EGEGH���X @
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