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Z�H^�1M�YLY8M�Y�jtG�o¤K�� XpO�MnS�j�I1XpO�K�G�o X u�X�ON\EMWO%jlm jlKNMPH XpV1Y[s1X	j%X I O�SUH�X�ONm,ILJ ONI1GijlM G�o#I ONG�gAS�Y8ShV \,X�K
uUM XEjtK�I XpONK�S�X�u�RTG	V8K�ONGEu�G�o�K�s M�jtmLjtK�MPH G	O�I ONGAR³M�jNj�SUV_��sLS�Rks,SUK�S�j
MPH^�1M�YLY8M�Y5¥ � GijlK�jtJ1Rks�jlGpo¤K���X�ONM
S�j�ONM�X�uUa¤KNShH,M,X�V1Y�ONM�X	RTKNShgiMW�¤S�¥ Mi¥U]BONM��iJ SUO�M�Y.KNG.SUVAKNMWOkXER³K:��SUK�sÜXpV Y O�M�jtI1G	V1Y<K�G.SUKkj�MPVAg8ShONGEVLH,MPVAK
SUV X$KNShH,MPuhm�odX	jts ShGEV�Y8J O�SUV \rM��8M RTJ KNShGEV6�¦¥�v s Sh\Es�R³GijtK S�j,X	jNjtGAR³S�XpK�M�Y���SUK�s�Y8MWKNMPO�H,SUV ShV \.KNsLM
RTG	ONONM RTKNV M jNj�Gpo jtJ1Rks�jtG�o¤K���XpO�MnX�V1Y.X�jtKNShuUu�s Sh\Es MWO%RTG�jtK�X	jNjlGARTS�X�KNM�Y���SUK�s[SUK¦jµSUV RTGEO�ONM�RTK�V M�j�jT¥��
s M
ONM<�©J ShONMPH MPV8K¦j¸o¤GEO�RTG	H,I uhM��5]AMPHC� M Y Y8M�Y,jlGpo¤K���X�ONM�jlm jlKNMPH�j�X�ONM�I1XpO�KNS�R³J u�X�ONuUm�Y8S���R³J uUK�K�G,jlI M RTSëo¤m
XpV Y*g	XpuhS�Y X�KNMi¥

�
s M�giMPONm:� OkjtK�jlKkX�\EM�j
G�o(jlGpo¤K���X�ONM�Y8MPgiMPuhGEI H MPV8KBs1XPgiM%K�s Mµo¤M��#M�jtK(o¤GEONH Xpu5ILONGARTM�YAJ ONM�j
K�GnX�S�Y
KNsLM�XpV1X�uUmLjtKW](XpV1Y�KNsLS�j�S�j�Xpu�jtG.KNsLM,KNShH,M�XpKb��s S�R�s�KNsLM,H,GijlKnRTG�jtK�uUm�MPONO�GEOkj�XpO�M*ShV8K�ONGAY8J RTM�Y$ShV
KNMWONH�j
G�o��1MPSUV \ KNs M�u�XEjlK%X�V1Y[H,G�jtK�Y8SE� RTJ uhK�KNGb�1V1Y5¥ � XpVAm[jlGpo¤K���X�ONM�ONM��iJ SUO�MPH,MPVAKkj�g	XpuhS�Y X�KNShGEV
KNM R�s VLSB�iJ M�j�SUVAgiGEuhgiMw� J SUu�Y8SUVL\$I O�GEK�GEKlm8I1M�j,G	O,M��AM�RTJ K¦X'� uhM[jlI1M�RTSE� RPXpK�SUGEV j GEO_� XpShKNSUVL\�J VAKNSUu�KNsLM
jtG�o¤K���XpO�MnS�j�RTGEV jtKNO�J1RTK�M�Y.XpV1Y[K�s MPV�KNM�jlKNSUVL\,KNs MT��s GEuhM�jtmLjtK�MPH.¥�vµuUK�s GEJL\Es�RTMPO�KkX�SUV uhm,H J R�s�RWXpV
�1M[uhM�XpO�V M�Y��Am���KNM�jlKNSUVL\���X�jtI1M�RTS��èRPX�KNSUG	V¡K�s ONG	J \Es�M��AM�RTJLKNSUVL\.SUKP](GEO X�I O�GEK�GEKlm8I1M[� J SUuhK o¤O�GEH
SUKW] K�s M�RTG	V5�èY8MPV RTM�K�s1XpK%K�s M�jtmLjtK�MPH���SUuhu¸s1XPgiM RTMPONK¦XpShV[I O�GEI1MPONK�SUM�j�S�j�uUSUH SUKNM Y KNG,K�s MnKNM jtK�RPXEjlM�j
KNs XpKb�
MWONM�M��8M RTJ KNM Y5¥���J O XpI ILONGiX	R�sÜS�j�KNG.H GAY8MPu(KNs M ONM��iJ SUO�M�Y�jtGpo¤K�� XpONMP� u�X	R/���1G'�~�1MPs1XPgASUGEO
XpuhGEV \!��ShKNsnKNsLM�XEjNjlJ H,I K�SUG	V1j�X'�1G	J K
K�s M��1MPs1XPg8ShGEO�G�o�K�s M�GEK�s MPO(RTG	H,I1GEV MWV8K¦j G�o�KNsLM�jtmLjtKNMWH.]EX�V1Y
KNsLMPV,KNG XpI ILuUm�o¤GEO�H�XpuèX�V1Xpuhm jlS�j>ILONGARTM�YAJ ONM�j�K�G�KNsLM%H,GAY8MPuLSUV,G	OkY8MPO(K�G�MPV1jlJ ONM�KNs1X�K
KNsLM%jlGpo¤K���X�ONM
ONM<�©J ShONMPH MPV8K¦jµH,GAY8MWu
j�XpK�S�j1� M�j�ONM��iJ ShONM�Y�jlm jlKNMPH o¤J V1R³KNSUG	V1Xpu�\	GiX�u�jnXpV Y¡RTG	V1jtK�OkXpShV8K¦jT]�ShV1RTuUJ Y8SUV \
jNXPo¤MPKlmi¥

QiMPgiMPO¦Xpu�Y8S��èMPONMPVAKnj�X o¤MPKlmÜX�V1Xpuhm jlS�jnI ONGAR³M�Y8J O�M�j s X giMw�1MPMPV Y8MPgiMPuhGEI1M�Y|�Am�H,MWH^�1MPO¦j G�o�KNsLM
£ ONgASUV M,Q©X o¤MPKlm�_�M�jtM�X�OkRks���ONGEJLI�� ���%yEcA]B�¸QAy©�A]B�¸F�QAwAz8]4�i��� � wAz?��]�� JLK�KNsLMPm��
G	O�.GEV Y8SUgiMPO¦jtM
H,GAY8MWu�j�XpV Y�s1XPgiM�V G	K2�1MPMPV.g	XpuhS�Y X�KNM�Y�GEV.ONM Xpu`jtGpo¤K�� XpONM�¥���J O%uhGEV \	a½K�MPONH \EG�Xpu�S�jµKNG Y8MPgiMPuhGEI�X
RTG	s MPONMWV8KW]¸R³GEH,I uhMPKNM�]5X�V1Y$I O¦XERTK�S�RPX�u>H MPKNs GAYAGEuUG	\Em[o¤G	O:� J Shu�Y8ShV \�j�X o¤MPKlmAa�RTO�SUK�S�RPX�u(jtmLjtK�MPH�jT¥C�
s S�j
I1X�I MWO
R³GEV1RTMWV8K�OkXpK�M�j¸G	V,KNs M�M XpONuhSUM�jlK�I1X�ONK(Gpo�KNs M�H,MWKNs GAY8G	uUG	\Emi]iS�¥ Mi¥U]�ONM<�©J ShONMPH MPViKkj�jlI M RTSE�èRWXpKNShGEV�]

�



XpV Y*YAMPH,GEV jtKNO¦XpK�M�j
SUK#GEV�X O�M�Xpu�jtmLjtK�MPH.¥�^ J K�J ONM�I1XpI1MPO¦j���ShuUuèY8M�j�RTONS3� M�K�s M�XpV XpuUmLjtS�j
I ONGAR³M�Y8J O�M�j
�
M�X�ONM�Y8MPgiMPuhGEI ShV \nX�V1Y*MWgEX�uUJ1X�KNShV \�o¤GEO�GEJ O�H,GAY8MWu�¥

� GijlK�Gpo�K�s M,ShV8o¤GEO�H�XpK�SUGEV.K�G��1M ShV1RTuUJ Y8M�Y.SUV�GEJ O�jlm jlKNMPH O�M��©JLSUONMWH,MPVAKkj�H,GAY8MPu(X�uUO�M�XEY8m�S�j
RTG	uUuUM RTKNM�Y2�Am�jtmLjtKNMWH:MWV \EShV MPMPO¦j G	O(jtG�o¤K�� XpO�M�MPV \EShV MPMPO¦jT¥`�µG��
MPgiMPOW]PKNs M#SUV8o¤G	ONH�X�KNShGEV�S�j¸R³GEH,H,G	V uUm
jNRWXpKNK�MPONM Y K�s ONG	J \Es G	J K�KNsLM�jtmLjtK�MPH Y8GARTJ H MPV8K¦XpK�SUGEV�]ES�j(J1jtJ1X�uUuhmnSUV8o¤G	ONH�X�uUuUm�jlI M RTSE�1M Y5]AXpV1Y,S�j�V G	K
SUV Xµo¤GEO�H XpH,MPV X'� uhM�KNG�o¤G	ONH�X�u1XpV XpuUmLjtS�jT¥ £ V XEYLY8SUK�SUGEV�]©K�s M�SUV8o¤G	ONH�X�KNSUG	VnS�j�Gpo¤K�MPV�jlI M RTSE�1M Y�J1jtShV \
H�J uUK�SUI uhM%Y8S��èMPONMPVAK�X�V1Y[SUV RTGEH,I XpKNS3� uUM�H,GAY8MWu�jI��SUK�s SUV�K�s Mnj�XpH,M�jtI1M�R³SE�èRPX�KNShGEV~�½Mi¥ \ ¥h]5QiKkX�KNMPH�X�KNM
� �����2�5w	�'��]B�%X�KNuhMPm��<��SUO�Ls1XpS�� �2�(y©�0��]�q�X�OkY�� � MPuUuhGEOC� q � yEe����k¥�^ GEO�M��LXpH I uUMi]�QiK¦XpKNMWH�XpK�M�J1jlM�j
QiK¦XpKNM R�s1X�ONK¦jT]#v%RTKNShg8ShKlm�F(s1XpO�KkjT] XpV1Y�QiKNO�J1RTKNJLONM.F(s1XpO�Kkj� %�%X�KNuUMWm��<��ShO� s XpS
J jtM�j�Y XpK¦X¢¡ G'� Y8S�X�a
\EO¦XpH�j³]5R³GEVAKNONG	u6¡1G�� Y8S�X�\EOkX�H�jT]èRTG	V8K�ONGEuBjlI1M�RTSE� RPXpK�SUGEV j:�r�1VLSUKNM�jlKkXpK�MnH�XERks ShV M�j/�¦] X�V1Y[X ILONGARTM�j�j
XER³KNSUg	X�KNSUG	V�KkX'�LuUMi¥

��J O�XpI ILONGiX	R�sÜS�j�KNG�� J Shu�Y$G	V M�jtK¦XpKNMWa��1X	jtM�YÜH,GAY8MPu(K�s1XpKnShV1RTuUJ Y8M�j�X�uUu#Gpo�KNs M�SUVAo¤GEONH XpKNShGEV
V MPM Y8M�Y<K�GÜY8M�j�RTONS3�1M*K�s M�� u�XER��8aV�1G'�p�1MPs1XPgASUG	O G�o�K�s M.R³GEH,I1GEVLMPV8K¦j G�o�KNsLM.jtmLjtK�MPH �½ShV1RTuUJ Y8SUV \
� J K�V GEK�GEVLuUm�KNs M�R³GEH,I JLKNMPO���X�V1Y[KNs MnShV8K�MPOtodX	RTM:�1MPK��#MPMPV[K�s M�RTG	H,I1GEV MPVAKkj�XpV Y[V G�H,GEO�Mi¥2£
m
s1XPgASUV \ XpuUuèKNs M�ONM��iJ SUO�MPH,MPViK¦j¸SUVAo¤GEONH XpKNShGEV�SUV,G	V M%H,GAYAMPu�]Eo¤GEO�H�XpuèX�V1Xpuhm jlS�j>G�oBKNs M�MPV8K�SUO�M%jlm jlKNMPH
�1M�RTG	H,M�j�o¤M XEjtS3� uUM XpV1Y�ONM�Y8JLV1Y XpV RTm,S�j
O�M�Y8J1R³M�Y5¥��
s M�u�X�KNK�MPO�ONM�YAJ1RTM�j(KNs M�Y8S���RTJLuUKlm G�o(Rks1X�V \EShV \
KNsLM�jlI1M�RTSE� RPXpK�SUGEVw��ShKNs G	J KµShV8K�ONGAY8J RTSUV \nShV1RTG	V1jtS�jtKNMWV1RTmi¥

^ J ONK�s MPONH GEONM�]EX2� u�XER��5�1G���H,GAY8MPuLjtMPI XpOkX�KNM�j�K�s M%jlI1M�RTSE� RPXpK�SUGEVnG�oèONM��iJ SUO�MPH,MPVAKkj o¤O�GEH Y8M�jtSh\EV�]
jtShH,I uhSëo¤mASUV \�KNs M�H,GAY8MWu1XpV1Y�H�X'�ASUV \�K�s MµO�M��iJ SUO�MPH,MPVAK�j H,GAYAMPu M�X	jtSUMWO>K�GnRTG	V1jtK�ONJ1R³KP]8O�MPgASUM���]iX�V1Y
o¤GEO�H�XpuhuUm XpV XpuUm�¤PMi¥ � G�jtK.jlGpo¤K���X�ONM�ONM��iJ ShONMPH,MWViKkj�jtI1M�RTS��èRPXpK�SUG	V�u�XpVL\EJ1X�\EM�j[ShV1RTuUJ Y8M.jlGpo¤K���X�ONM
Y8M�jlSU\	V�SUV8o¤G	ONH�X�KNSUG	V� µK�s M.GEO�SU\	SUV1X�u�vµal��jtI1M�RTS��èRPX�KNSUG	V¥� �µMWV1yE���µS�j,X�V GEK¦X'� uhM.M�� R³MPI KNShGEV�¥¦�
s M
H,GAY8MWuUSUVL\nu�XpVL\EJ1X�\EM�Y8M�j�RTONS3�1M�Y*ShV[KNsLS�j�I1XpI1MPO�YASE�èMPOkj�o¤ONGEH K�s Mnvµal�nu�XpV \	J1Xp\	Mi]5s G��
MWgiMPOP] ShV[KNsLM
J1jlM,Gpo�s Sh\Es MWONa¤uUMPgiMPud] \	uUG��1Xpu X'�1jlKNOkX	RTKNShGEV1j�G�o�KNs M�MPVAKNShONM jtmLjtKNMWH XpV1Y$ShV$K�s M,\	GiXpu#Gpo�I O�G�g8S�Y8SUV \
o¤GEO�H�Xpu�jtmLjtK�MPH XpV XpuUmLjtS�j ILONGARTM�YAJ ONM�j�KNG�GEI1MPO¦XpK�M
GEV�KNs M(J V Y8MPONuhm8ShV \
o¤GEO�H�XpuiH GAY8MPu�¥�_bM�jlM�XpO¦R�s�s1X	j
SUV RTONM�X	jtM�Y�G	V K�s M�Y8MPgiMWuUGEILH,MPVAK�Gpoès SU\	s MPO�a½uhMPgiMPuLX'�1jlKNOkX	RTKNShGEV1j¸o¤G	O>MWH^�1M�Y YAM�Y�jlm jlKNMPH�jc� ^Z£
ql�iwE�8]
g1QAwE�
�R  XpV Y*X�uUK�s GEJ \	s�u�XpO�\EMPadjNRWXpuUM�M��LXpH I uUM�j`XpONM�jlKNSUuhu5u�XER��8ShV \ ]AjtG	H,M%G�o�K�s M�jtM�H,GEO�MµO�M�RTMPVAK
S�Y8M�XEj
XpO�M!� MWSUV \ XpI ILuUSUM Y SUV�ONMWKNONG�jtI1M�RTK�KNGnK�s M�vµal�njlm jlKNMPH.¥

^¸SUV XpuUuhmi]
K�s M.u�X�V \EJ1X�\EM�Y8M��1V M�Y¡s MWONM[s XEj�XpV1X�uUmLjtS�j \EG�Xpu�j�jlSUH,Shu�XpOnK�G�KNsLM~��O�G8F(GAQ�jlm jlKNMPH
� _�_�w8z?�d]�� J K
J jtM�j�jlKkXpK�M%H�X	R�s ShV M�j=��sLMPONM�X	jI��ONGAF(G8Q�J1jlM�j>I O�GARTM�j�j�XpuU\	M�� O¦XEjT¥
F(G	V1jtM<�©J MWV8K�uUmi]iKNsLM
XpV XpuUmLjtS�j¸I O�GARTM�Y8J O�M�j�X�I I uUS�RPX'�LuUM
K�G%GEJLO�H,GAY8MPuAX�ONM�O�MPu�X�KNM�Y�KNG%G	V \EG	SUV \!�
G	O��SUVnX�J KNG	H�XpK�M�Y�jlKkX�KNM
jtI XERTM�X�V1Xpuhm jlS�j!� �µGEu�w8z�] F#Z
QAy�§¨�7��s ShuUM%K�s M!��ONGAF(G8Q XpI ILONGiX	R�s�O�MPuUShM�j�GEV,K�OkXEYASUKNShGEV1X�u�H,MPK�s GAY j�Gpo
KNsLMPGEO�MPH¨I O�G�g8ShV \�KNG�XpV1X�uUm�¤PM�KNsLMPSUO�H GAY8MPu�j³¥d�µJLO
X�I I O�GiXERks�S�j(Xpu�jtG�jtShH,SUu�XpO�KNG jtG	H,M
O�M�RTMPVAKd�
G	O�
�Am_��X�ONV1X	j:�©��q�yEw'�d]5��s S�R�s Xpu�jlG J jtM�j
K¦X'� uhM�j
X�V1Y[jlKkXpK�M%H�X	R�s ShV M�jd� J K�J jtM�j
K�OkXER³M�jtMPH XpVAKNS�RWj`o¤G	O
XpV XpuUmLjtS�jT¥

�
s M�H,GijlK�SUH,I1G	ONKkX�V8K`ONM�jlJ uUK�G�o�G	J O
O�M�jtM�X�OkRksnS�j�giMPO�SE�èRPX�KNShGEV�K�s1XpK�� JLSUu�YASUV \�Xµo¤GEO�H�Xpu O�M��iJ SUO�MPa
H,MPVAKkj�H,GAY8MWu©o¤G	O
X�RTGEH,ILuUM���I O�GARTM�jNj(RTG	V8K�ONG	u1jtmLjtK�MPH¨S�j¸I1GijNjlSª� uhM%X�V1YnKNs1X�K
jlJ1Rks�X H GAY8MPuLRPXpVb�1M
ONM XEY X�� uUM�XpV1YnONMWg8ShM���X�� uUMc�8mnV G	V adRTGEH,ILJ KNMPO�jNRTShMPV8K�S�jlKkjT¥B^ M�� M�� X�H,I uhM�j M0�8S�jtK�G�o�KNsLM%X�I I uUS�RPXpK�SUG	V
Gpo#o¤GEO�H�Xpu�H MPKNs GAYLj K�G�X[RTG	H,I uUM0�5]1ONM�X	RTKNShgiMnjlm jlKNMPH O�M��©JLSUONMWH,MPVAKNj�jtI1M�R³SE�èRPX�KNShGEV�¥ £ V$G	OkY8MWO�K�G
MPg	XpuhJ1XpK�M�GEJ O�jNXPo¤MPKlm�XpV1X�uUmLjtS�jbS�Y8M�XEj³]*�
M�V MPM Y8M�Y,KNGC� J Shu�Y�X H GAY8MPu5G�o#XnONM�X�uUS�jlKNS�R%jtmLjtK�MPH KNGnJ jtM
XEj�X$K�M�jtKb�1M�Y5¥«�
s S�jnI1XpI1MPO Y8M�j�RTONS3�1M�j K�s M�ONM�jlJ uUK�SUV \.o¤GEO�H�Xpu jtmLjtK�MPH H,GAY8MWuUSUVL\.H,MPKNsLGAY<X�V1Y

c



SUK¦jbJ jtM�K�G�jtI1M�R³Sëo¤m,K�s Mnjlm jlKNMPH ONM<�©J ShONMPH MPV8K¦j>G�o#XpV�X�SUOkR³OkX o¤K�RTG	uUuUS�jtShGEV�XPgiGES�YLXpV1RTM jtmLjtK�MPH)RPXpuhuUM�Y
�µF#v�Q £N£ ¥ £ V.KNsLMnH,S�Y jlK%Gpo KNs S�jµM?�èGEO�KP]BGEJ O�H,GAY8MWu=� XEj�XEY8G	I KNM Y�XEj%KNsLM G���RTS�Xpu�O�M��iJ SUO�MPH,MPViK¦j
jtI1M�R³SE�èRPX�KNShGEV,o¤GEO¬�µF#v�Q £�£ ]1jtG�KNs M�ONM�jlM�XpO¦R�s�M?�èGEO�K%X�V1Y*K�s M�ONM�jlJ uUK�SUV \�H,GAY8MWu5s1X	Y*KNGC�1M�ShV1Y8J1jla
KNO�S�X�u��iJ1XpuhSUKlmi¥4�
s M%J VLSB�iJ MµI XpONK�G�oBKNs S�j>M?�èG	ONKP]1X�K
uhM�XEjlK
SUV KNMPO�H�j�GpoBJ V ShgiMPOkjlSUKlm�O�M�jtM XpOkRks�]iS�j(KNs1X�K
KNsLMnjtI1M�R³SE�èRPX�KNShGEV[u�XpV \	J1Xp\	Mb��X	jµY8MWgiMPuUG	I M YU��ShKNs RTGEVAKNShV8J1X�u o¤MWM�Y5�1X	R/��X�V1Y*MWgEX�uUJ1X�KNShGEVW�Am�^ v%v
MPH,ILuUG�miMPM�j³]�XpShOto¤OkX�H,M�H�XpVAJ8odXER³KNJ O�MPOkj³]d�µF#v�Q.H XpVAJ8odXERTK�J ONMWOkjT]`XpShONuUShV M�ONMPI O�M�jtMWV8K¦XpKNShgiM�jT]�I ShuUG	KkjT]
XpV Y$GEK�s MPO�M��AKNMPO�V1Xpu�O�MPgASUM��#MPOkj³¥ � G�jtK�Gpo�K�s MnONMPgASUM0�
MPO¦j8�
MPO�MnV GEK�jlGpo¤K���X�ONM�MPV \EShV MPMPO¦jµGEO�MPgiMPV
RTG	H,I J K�MPO�j�RTSUMWV8K�S�jtK¦j? EK�s S�j�s MWuUI1M�Y�SUV�I O�GAY8J1RTShV \nX�jtI1M�R³SE�èRPX�KNShGEVnu�X�V \EJ Xp\EM�KNs1X�K>S�j�M�XEjlSUuUm�uUM�X�ONV M Y
XpV Y*J1jlM�Y_�8m�X�I I uhS�RPX�KNSUG	V�M��8I1MPO�Kkj³¥

vµuUK�s GEJL\Esp�
M�YAM�jNRTO�Sª�1M X[I1XpO�KNS�R³J u�X�O�u�X�V \EJ Xp\EM�KNs1X�Kb�
M,J jtM�Y�o¤G	OnKNs S�j�H,GAYAMPu�]BKNs M�YAMPKkX�SUu�j
Gpo KNs M�X	RTKNJ Xpu(u�X�V \EJ1X�\EM o¤M XpKNJLONM�j%X�ONM�uUM�j�jµSUH I G	ONK¦XpVAK%KNs1X�V$K�s MnGEK�s MPO�ONM jtJ uhKkjµG�o�KNsLM O�M�jtM�X�OkRks�
�Nz��(KNs M�\EMPV MWOkXpuBR³ONSUK�MPONS�X%KNs1X�K�XpVAm�jtJ1Rks,H,GAYAMPuUShV \�H,MWKNs GAY�XpV1Y�u�X�V \EJ1X�\EM�H�J1jtK jNXpK�S�j�o¤mi]6�d�¨�(KNsLM
Klm8I1M�Gpo�ShV8o¤GEO�H�XpK�SUG	V*K�s1XpK�H�J1jtK��1MnShV1RTuUJ Y8M�Y*ShV.jlJ1R�s�X jtmLjtKNMWH"ONM<�©J ShONMPH MPViKkj(H,GAY8MPuBSUV�GEOkYAMPO
o¤GEO�ShK
K�Gb� M�X�V1Xpuhm5¤�X�� uUM�o¤GEO�jNXPo¤MPKlmi] X�V1Y���c��(KNs M�ONM<�©J ShONM�Y�o¤M�X�KNJ O�M�j
Gpo�jtJ1Rks�X�u�XpV \	J1Xp\	M�SUV GEOkYAMPO
KNG.H X'�iMnSUK�I1GijNjlSª� uhM�KNG[H GAY8MPu(ONM�X�u�jlm jlKNMPH�j�X�V1Y�KNG��1M,J1j�X'� uhM®�AmrXpI I uhS�RPX�KNShGEV�M��AI1MPONK¦jT¥.v�uUu
Gpo�KNs M�jlMnX�ONMnYAM�jNRTO�Sª�1M�Y,SUV�KNs S�jbI XpI1MPOP¥ ^ JLKNJ O�M�I1X�I MWOkj8��ShuUuBY8M�j�RTONS3�1M�K�s MnX	RTKNJ Xpu`XpI I uhS�RPX�KNShGEV�Gpo
jNXPo¤MPKlm�XpV XpuUmLjtS�j
KNM�Rks V S)�©JLM�j>K�G K�s M�H,GAY8MPud¥

��J O,ONM jtJ uhKkjns1XPgiMW�1GEK�s¡o¤GEO� XpO¦Y¡MPV \EShV MPMPO�SUV \rXpV Y¡ONMPgiMPO¦jtM�MPV \	SUV MWMPONShV \$ShH,I uhS�RPX�KNSUG	V1jT¥ v
Y8MPK¦XpShuUM�Y�Y8M�jlSU\	VnjtI1M�R³SE�èRPX�KNShGEV:��O�SUK�KNMPV�SUV�uUG���a¤uUMPgiMPu�I1jlMPJ1Y8GAR³GAY8M!��X�� G	J K#cE�	�µI1Xp\	M�j�uUGEVL\5�BX�uUONM XEY8m
M��AS�jlKNM�Y,o¤GEO�H,GijlKµG�o�G	J O�XpILI uUS�RPXpK�SUGEV�¥¯��KNsLMPO%I1X�ONKkj³]�s G��
MPgiMPOW] s XEY.GEV uhm.XpV�Z�V \	uUS�jts�u�XpVL\EJ1X�\EM
Y8M�j�RTONShI KNShGEV�¥[Q�GEH,M�Gpo�K�s M,uUM jNjtG	V1j�uhM�XpO�V M�Y�X'�1GEJLKnONMPgiMPO¦jtM�MPV \	SUV MPMWONSUVL\[X�ONM�YAM�jNRTO�Sª�1M�Y.SUV�K�s S�j
I1X�I MWOP¥

�
s M�V M��AK%jlM�RTKNShGEV�� O�SUM?¡ m.Y8M�j�RTONS3�1M�jµKNsLM�XpI I uhS�RPX�KNShGEV�]�X�RTG	uUuhS�jtShGEV X giG	S�Y X�V1RTM�jlm jlKNMPH RPXpuhuUM�Y
�µF#v�Q £�£ ¥5�
sLS�j>S�j�o¤G	uUuUG��#M�Y¯�Am�XpV GpgiMWONgASUM��ÜGpoBK�s M�jlI M RTSE�èRWXpKNShGEV�X�I I O�GiXERks�X�V1Y�Y8M�jNR³ONSUILKNSUG	V1j�Gpo
�1GEK�s[KNsLM�u�XpV \	J1Xp\	MnX�V1Y*K�s M�jtmLjtKNMWH ONM��iJ ShONMPH,MWV8K¦j�jtI1M�RTS��èRPX�KNSUG	V�¥
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v<O�M�XpuLXpShOkRTO¦X o¤K(R³GEuUuhS�jlSUGEV XPgiGES�YLXpV1RTM jtmLjtK�MPHÇ��RPX�uUuUM Y��µF#v�Q £N£ �6� XEj¸J jtM�YnX	j>X�KNM�jlK�1M�Y�K�G%I O�GpgAS�YAM
SUH H,M�Y8ShXpK�M MWgEX�uUJ1X�KNShGEV�X�V1Y<o¤MPM�Y��1XER��$o¤GEO�GEJLO,H,GAY8MPuhSUV \�X�V1Y¡X�V1Xpuhm jlS�jnS�Y8M XEjT¥l�µF#v�Q £N£ s1X	j
�1MPMPV�Y8M�j�RTONS3�1M�Y^�Am K�s M�s M�XEY,G�o�K�s M�I ONG	\EOkX�H)XpK�KNsLM�^ v%vxX	j
KNs M�H,G�jtK RTGEH,ILuUM���jlm jlKNMPH KNGb�1M
SUV RTGEO�I G	OkX�KNM�Y.SUVAKNG,K�s M�XPg8ShGEV S�RPjµG�o�R³GEH,H,MWOkRTS�Xpu�X�SUO¦RTOkXPo¤KP¥ £ K�KNs MPO�MTo¤GEO�MnI ONG�gAS�Y8M j%X,Rks1XpuhuUMPV \	SUV \
M��AI1MPONShH,MPVAKkXpu XpI I uhS�RPX�KNShGEV�Gpo�o¤G	ONH�X�u5H,MWKNs GAY j
K�G�X O�M�XpuBjlm jlKNMPH ¥

�µF#v�Q�S�j�X�odXpH,ShuUm�Gpo#X�SUO�1G	ONV M�Y8MPgAS�R³M�j>K�s1XpK
o¤J V RTKNShGEV�SUV1YAMPI1MPV1Y8MPVAKNuhm G�o�K�s M�\EO�GEJ V1YAa��1X	jtM�Y
XpShO(KNOkX���R�RTGEVAKNO�GEu4��v��µF��`jtmLjtK�MPH|KNG�I ONG�gAS�Y8M�RTGEuhuUS�jtSUG	V,XPgiG	S�Y X�V1RTM�I ONG	KNM�RTK�SUG	V o¤G	O�X��LONGiX	Y,jtI1M�R³a
KNO�J H Gpo�X�SUOkR³OkX o¤K�Klm8I1M�j_�dRTGEH,H MPOkRkS�X�u(XpShOkRTO¦X o¤KnX�V1Y<u�XpO�\EMPO RTGEH,H�J K�MPO�XpV YÈ�LJ1jtShV M�jNjnX�SUO¦RTOkXPo¤K?�k¥
�µF#v�Q £ I O�GpgAS�YAM�j ILONG��8ShH,SUKlm[��XpO�V SUVL\��¤KNOkX���R�XEY8gAS�jlGEO�SUM�j���KNGÜX	jNjtS�jtK�KNs M�I SUuhGEKnShV<K�s M[gAS�jlJ1Xpu
jtSh\EsAKNShV \ G�o�ShV8K�ONJ1YAMPO�XpShOkRTO¦X o¤K�XpV1Y�S�j
SUVAKNMWV1Y8M�Y o¤GEO�J1jlM��Am�jlH�XpuhuUMPO RTGEH,H�J K�MPO(XpV Y[\EMPV MWOkXpuBXPgASUa

�



XpK�SUG	V¡X�SUO¦RTOkXPo¤KP¥��µF#v�Q £N£ I ONG�gAS�Y8M�j�KNO¦X<� R,XEY8gAS�jlGEO�SUM�jnX�V1Y�ONM�RTG	H,H,MPV Y8M�Y*M jNRPX�I M�H�X�V MPJ giMWOkj
�½O�M�jtG	uUJ K�SUG	V�X	Y8g8S�jtG	ONSUM j/��SUV�X�giMPONK�S�RPX�u�Y8ShONM�R³KNSUG	V.KNG�XPgiGES�Y.RTGEV5¡ S�RTK�SUV \�XpShOkRTO¦X o¤KW¥^�µF#v�Q £�£N£ ��ShuUu
XEYLY*ONM jtGEuhJ KNShGEV�XEYAg8S�jtGEO�SUM�j
ShV�X s G	ONS3¤PGEVAKkX�uBY8SUO�M�RTKNShGEV�¥

�µMPgiMPuhGEI H MPV8KBGpo�XpShOkRTO¦X o¤K#RTG	uUuUS�jtShGEV�XPgiGES�Y XpV RTM%jlm jlKNMPH j>jlKkX�ONKNM Y G�giMPO#�E��miM�X�Okj
X�\EGL¥ £ V�zPwEyAzE]
KNsLM�^Lv%vxY8M�R³S�Y8M�Y,K�G,Y8MWgiMPuUG	I�XpV1Y�SUH,ILuUMPH�MPVAK��µF#v�Q £�£ ]1XpV1Y�X � ShV SUH�X�u��µI1MPO¦XpK�SUGEV XpuZ�¸MPOto¤G	ONa
H�X�V1RTM�QiKkX�V1Y XpO¦Y jw� � �¬�
Q*��Y8GAR³J H,MPVAK:� XEj�I O�GAY8J1RTM�Y�J1jlSUV \ X.RTGEHC� ShV1XpK�SUGEV�Gpo Z�V \EuhS�jls¡X�V1Y
I1jlMPJ1Y8GARTGAYAMi¥µQiShV1RTM%ShKkj�XEY8G	I KNShGEV[ShV�zPwEy	c8]1KNs M � �¬� Q�s1X	j��1MPMWV*M0�8K�MPV1jtShgiMPuUmnO�MPgAS�jtM Y,jtS3�,KNShH,M�j
KNGW�@��MPONO�GEO¦j�GEO�SUH,I O�G�giMnKNs M�jtI1M�R³SE�èRPX�KNShGEV�¥ £ V zPwEy	w8]�KNsLM�^ v%v O�M��iJ SUO�M�Y�K�s1XpKP�µF#v�Q £N£ �1M
SUV jtKkX�uUuhM�Y,GEV�RTG	H,H,MPO¦RTShXpu�X�SUO¦RTOkXPo¤K8��ShKNs[H GEONM�K�s1XpV�c	�,jtM�X�Kkj��8m��µM RTMPHC� MWO%zPw	w8z�XpV Y[GEV�RTG	H,a
H,MPO¦RTS�X�u X�SUO¦RTOkXPo¤KI��SUK�s.zP��KNG�c	��jtM XpKkjI�Am�zPw	wEeA¥I�
s M ^ v%v�ONMPu�X'�AM�Y K�s M��1OkjlK�Y8M�XEYAuUSUVLMµK�G�ONM<�©J ShONM
SUV jtKkX�uUu�XpKNShGEV�GEV�s1Xpu§o�K�s M�RTGEH H,MPOkR³SUX�u1XpShOkRTO¦X o¤KI¡1MWMPK��8m zPwEwAznXpV Y G	V[K�s M�ONMPH�X�SUV1YAMPOI�Am[zWwEw	c8¥

�
s M � �¬�
QnYAGARTJ H,MPVAK#RTGEVAKkX�SUV1j�ShV8o¤GEO�H�XpK�SUGEV�KNs XpKI�#M8�#GEJ u�Y,RTu�XEjNjlSëo¤m�X	j
jtmLjtK�MPH Y8M�jlSU\	V��½ShV
Z�V \EuhS�jls6�èXpV1Y�jtG�o¤K�� XpO�M
YAM�jtSh\EVC�½ShV�Z�V \	uUS�jts�XpV1Y�I1jtMWJ1Y8GARTGAY8M��k¥d£
M RPXpJ1jlM(GpoLI MWOkRTMPShgiM�Y�Y8M?�èRTShMPV1RTShM�j
SUV�KNsLS�j�Y8GARTJ H MPV8K XpV1Y$K�s M�Y8S���R³J uUKlm�Gpo�^ v�v|RTMPONK�SE�èRWXpKNShGEV���ShKNs G	J K�O�M�Xpu#jtmLjtK�MPH GEO�jlGpo¤K���X�ONM
ONM<�©J ShONMPH MPV8K¦jT]iX�V[M?�èG	ONK2� XEj�� MW\EJ V�SUV�zPw	wE�,KNG�I ONG�gAS�Y8M X ONM��iJ ShONMPH,MWViKkj(Y8GARTJ H MPV8K(o¤GEO¬�µF#v�Q
£N£ ¥1vµV�ShV1Y8J1jlKNONm7�P\	G�giMPONV H MPV8K#RTG	H,H,ShKNKNMWM�� MW\iXpV.K�Gb��ONShKNM�X odX�SUO�uUm�jlKkXpV Y XpO¦Y.Z�VL\EuUS�jts�u�XpVL\EJ1X�\EM
jtI1M�R³SE�èRPX�KNShGEV:��sLSUuUM��#M�jtK¦XpO�KNM�YnX�V�M��AI1MPONShH,MPVAKkXpu�o¤GEO�H�XpuAjlI M RTSE�èRWXpKNShGEV XpV1Ynj�X o¤MPKlm�X�V1Xpuhm jlS�jT¥���J O
jtI1M�R³SE�èRPX�KNShGEV:� XEjBjtJ*� jtM��iJ MPVAKNuhm�XEY8G	I KNM Y��Am�K�s M#RTGEH H,SUK�KNMPMBX	j¸KNs M(G���RTS�Xpu%�µF#v�Q%O�M��iJ SUO�MPH,MPViK¦j
jtI1M�R³SE�èRPX�KNShGEV�XpV1Y�KNs M�G	KNs MPO�jlI1M�RTSE� RPXpK�SUGEV�M?�èG	ONK���XEj�X'� XpV1Y8G	V M�Y5¥
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v jlm jlKNMPH S�j�X.jtMPK�Gpo RTGEH,I1G	V MPVAKkj��#GEOA�8ShV \[K�GE\EMWKNs MPOnK�G�XERks SUMWgiM�jtGEH M�RTGEH H,GEV.I JLONI1GijlM*G	O
G
�*çlM RTKNShgiMi¥��
s MnONM��iJ ShONMPH,MWViKkj
jlI1M�RTSE� RPXpK�SUGEV.u�XpV \	J1Xp\	M^�1MPShV \�Y8M jNRTO�Sª�1M�Y*ShV[K�s S�jµI XpI1MPO2� XEj%Y8MWa
jtSh\EV M Y o¤GEO�ILONGARTM�j�j%RTG	V8K�ONGEuBjlm jlKNMPH jT]5��sLMPONM�KNsLM�\	GiX�u�S�j
K�G H�X�SUVAKkX�SUV�XnI1XpO�KNS�RTJ u�X�O�ONMPu�XpK�SUGEV jts ShI
GEO
o¤JLV1RTKNShGEV[è:G�giMPO(K�SUH,MT��é��d�1MPK��#MPMPV,K�s M�SUV I JLK
KNGnK�s M�jtmLjtK�MPHê�3ë�ì�#XpV1Y,K�s M�GEJ K�I J K
o¤ONG	H KNsLM
jtmLjtK�MPHí��îTìï�#SUV�K�s M%odXERTM�Gpo�Y8S�jlKNJ OA�1XpV1R³M�j��Vð^�#SUV�KNs M�I O�GARTM�jNj!��jlMPM�^¸SU\	J ONM z'�¦¥I�
s M jtM�O�MPu�X�KNShGEV a
jtsLSUI1j8��ShuUu�ShV8giG	uUgiM%o¤J V1Y X�H,MPVAKkX�uBR�s MWH,S�RPX�u�]iKNsLMPONH�X�u�] H,M R�s1X�V S�RWXpu�]LXpMPO�GAY8mAV1XpH,S�R�G	O%GEK�s MPO�u�X���j
XEj�MPHC�1GAY8SUM�YC��SUKNsLSUV,K�s M�V1XpK�J ONM XpV1Y�RTGEV1jlKNO�J1RTKNShGEV�Gpo�KNs M�jtmLjtK�MPH.¥

£
M�jtS�Y8M�jnKNs M�� XEjtS�R[G
�*çlM�R³KNSUgiM�GEO o¤JLV1RTKNShGEV�ShH,I uUMWH MPVAKNMWY��8mÜK�s M.I ONGAR³M�jNj³]µKNsLM�jtM.KlmAI M j Gpo
jtmLjtK�MPH�jnH�XPm Xpu�jlGÜs1XPgiM�RTGEV1jlKNO¦XpSUVAKkj,G	V K�s MPSUO GEI1MPOkX�KNShV \ RTGEV1YASUKNShGEV1j³¥ F(GEV jtKNO¦XpShV8K¦j H X mp�1M
ONMW\iXpO¦Y8M�Y.X	j;�1G	J V1Y X�ONSUM j K�s1XpK�Y8M��1V MnKNsLMnOkXpVL\EM�Gpo RTGEV Y8SUK�SUGEV j8��SUK�s SUV���s S�R�s�KNs M�jlm jlKNMPH)H�XPm
GEI1MPO¦XpK�Mi¥(vµV G	KNs MPO�� X mnG�o�K�s SUV*�ASUVL\�X��1GEJ K�RTG	V1jtK�OkX�SUVAKkj�S�j�KNs XpK
K�s MPm�uUSUH SUKBKNs M�jtMPK(G�oBXERWRTMPI K¦X'� uhM
Y8M�jlSU\	V1j���ShKNsw��s S�R�s,K�s M�G
�*çlM�R³KNSUgiM j>H�XPmb�1MnX	R�s ShMPgiM�Y5¥

F(GEV1jlKNO¦XpSUVAKkj�H�XPm�XpONS�jtM�o¤O�GEH jtMWgiMPOkX�u�jlGEJ O¦RTM�jT]�ShV1RTuUJ Y8SUV \U�©J1X�uUShKtm�RTG	V1jtS�Y8MPO¦XpKNShGEV1j³]¸I sAmLjtS�RWXpu
uUShH,SUK¦XpK�SUGEV j�XpV1Y�M��©JLSUI H,MWV8K`RPXpI XERTShKNSUM jI�½Mi¥ \ ¥h]8XPgiG	S�Y8ShV \�M��©JLSUI H,MWV8KBG�giMPONuhGiXEYnSUV GEOkYAMPO(KNG�O�M�Y8J1R³M
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H�X�SUVAKNMPV1X�V1RTM
�¦]iI ONGARTM jNj�R�s1X�OkX	RTKNMPO�S�jlKNS�RWj8�½M�¥ \ ¥h]8uhSUH,ShKNS§V \�I ONGAR³M�jNj�g	XpONS�X'� uhM�j
KNG�H,ShV SUH�Sª¤PM�ILONGAY8J1R³a
KNShGEV Gpo¬�8mAI ONGAYAJ1RTKkj��k]�X�V1Y¡j�X o¤MPKlmñ�¤S�¥ Mi¥U](XPgiGES�Y8SUVL\.s1X'¤�X�OkY8G	J1j,jlKkXpK�M�j/�¦¥ £ V jtGEH M[jlm jlKNMPH jT]�KNsLM
o¤J V1R³KNSUG	V1Xpu#\EG�Xpu
S�j�K�G[H�X�SUVAKkXpShV�jNXPo¤MPKlmi]�jlG.jNXPo¤MPKlm$S�j�I1X�ONK�Gpo�KNsLM,G�giMPOkX�uUu�G��*çlM�RTKNShgiM�XEj!�
MPuhu
X	j
I1GEK�MPV8K�S�X�uUuUm�I1X�ONK�Gpo`KNs M�RTG	V1jtK�OkXpShV8K¦jT¥

v%j(XpV,M0� X�H,I uUM�] o¤G	O
X�V�XpShO�1GEO�V M�RTG	uUuhS�jtShGEV�XPgiGES�Y XpV RTM�jtmLjtK�MPH|uUS3�iM��µF#v�Q1]�ë�ì(RPX�V_�1MµgASUM0�
M�Y
XEj�Xpuhu�XpShOkRTO¦X o¤K�KNs1X�K®¡1m SUVAKNGÜKNsLM�X�SUOkjlI1XER³M$G�onKNsLM��µF#v�Q�a½M��iJ ShI I1M�Y X�SUO¦RTOkXPo¤K[X�V1Y�îTì,XEj�XpuUu
XpShOkRTO¦X o¤K#KNs1X�KI¡1m G	J K�GpoBK�s M�X�SUOkjlI1XER³M%Gpo`KNs M;�µF#v�Q�XpShOkRTO¦X o¤KW¥��
s M%\EG�Xpu�G�o�K�s M!�µF#v�Q�jlm jlKNMPH S�j
KNG�H�X�SUVAKkX�SUVnX�H,SUVLSUHnJ H�jtMPI XpOkX�KNShGEV o¤J V RTKNShGEVC� MWK��#MPMPVnK�s M�XpShOkRTO¦X o¤KP¥(F(GEV1jlKNO¦XpSUVAKkj(SUV1R³uUJ1Y8M�jlJ1Rks
KNsLSUV \�j>X	j>V G	K
ShV8K�MPOto¤MPO�SUV \���SUK�s K�s M�\EONG	J V1Y8aV�1X	jtM�Y�XpShO(KNOkX���R�RTG	V8K�ONGEu4�dv>�µF��`jlm jlKNMPH.]	GEI1MPOkX�KNShV \
��SUK�s�XpV�XERPR³MPI KkX�� uUm�uUG���uUMPgiMWu Gpo(JLV5� XpVAKNM�Y,X�u�X�ONH�j���XEYAg8S�jtGEO�SUM�j
K�GnKNs M�I SUuhGEK?�¦] X�V1Y*H,ShV SUH�Sª¤³SUVL\
KNsLM�X�H,GEJLV8K#Gpo#Y8MWg8S�XpKNShGEV�Gpo`KNsLM�X�SUO¦RTOkXPo¤K
o¤ONGEH K�s MPSUO v��µF(a�X	jNjtSh\EV M Y*KNO¦XER�� j³¥

�µGEK�M%KNs XpK�KNsLM%\EG�Xpu�j�Gpo`Xnjlm jlKNMPH XpO�M�çlJ1jtK#KNs1X�KP] S�¥ Mi¥U]iK�s MPmnH�XPmnV G	K�� M�MPVAKNShONMPuhmnX	R�s ShMPg	X'� uhMi¥
vµuhKNs G	J \Es,K�s M%\	GiXpu�G�oZ�µF#v�Q £N£ S�j>K�G�ò�ó�ôBõbôBö*÷
ø�ò
V M XpONa¤H,S�jNjtM j��¤S�¥ Mi¥U]iX�SUO¦RTOkXPo¤K
gASUGEu�XpK�SUV \�H,SUV ShHnJ H
jtMWI1XpO¦XpKNShGEV�jlKkXpV Y XpO¦Y j/�¦] K�s S�j�RPX�V V GEK¬� M X ONM<�©J ShONMPH MPV8K#jlSUV1RTM�SUK�S�jµV GEK�I1Gij�jtSª�LuUMnKNG XERks ShMPgiM� £ K
S�j³]8s G��#MPgiMPOP]AX�uhMP\EShKNSUH XpKNM#\EG�Xpu�¥#vµV G	KNs MWOI��XPm�Gpo�jtK¦XpKNShV \nKNsLS�j>\	GiX�u�S�j
KNGUõbôBö*ôBõbôEù�ò(KNs M�V8J HC�1MPO
Gpo`V M�X�ONa¤H,S�j�jtM�j³¥d�
s M�u�XpK�KNMPOW]8s G��#MPgiMPOP]iS�j>V G	K�X�H,M�XEjlJ OkX�� uUM�\EG�XpuBjlSUV1RTM�SUKkj#XERks SUMWgiMPH,MPViK(RWXpV V G	K
�1M�Y8MPK�MPONH,ShV M�Y5¥�vµVLGEKNsLMPO%I1Gij�jtSª�LSUuUShKlm*K�s1XpK�KNs MPG	ONMPK�S�RPX�uUuhm�RPXpV~�1MnMPg	XpuhJ1XpK�M�Y[S�j�KNGûú/òAü�ý�þ?ò
VLM�XpO�a
H,S�jNjtM jT¥w�
s M�X�H,GEJLV8K�Gpo�ONM Y8J1RTK�SUGEVrKNs1X�K�S�j�XERTK�J1XpuhuUmrXERks SUMWgiM�Y[KNs MWV��1M�RTGEH M�j�X[RTO�SUKNMWONSUG	V�o¤G	O
��s MPK�s MPO#KNs M�jlm jlKNMPH RPX�V®�1MIçlJ jtKNS��1M�Y_�1X	jtM�Y G	V�RTGijlK�XpV1Y,I1Gij�jtSª�LuUM�SUV1R³ONM�X	jtM�Y O�S�j��^��ShKNs,O�M�jtI1M�RTK
KNG�GEKNsLMPO�s1X�¤�XpO¦Y j�SUVnKNsLM�jtmLjtK�MPH.¥4�
s M�I1GEShV8K`s MPONM#S�j¸K�s1XpK`\EGiX�u�j(XpO�M�Y8SE�èMPO�MPVAK o¤O�GEH¨O�M��iJ SUO�MPH,MPViK¦j
�1M�RPX�J1jtM�KNs M�\EGiX�u�jµH X m V GEK2�1M XERks SUMPg	X�� uUMi¥à�
s MnX	RTKNJ1X�u¸O�M��iJ SUO�M�Y�XpV1Y.X	R�s ShMPgiM�Y^�1MPs X gASUG	O%RWXpV
�1MnMPg	XpuhJ1XpK�M�YW��SUK�s.ONM�jlI M RTK%KNG KNs Mn\	GiXpu�j�XpV1Y�RTGEV jtKNO¦XpShV8K¦jµKNG�YAMPKNMPO�H,SUVLM���sLMPKNs MWO%KNs M jtmLjtK�MPH.]
XEj�jtI1M�R³SE�1M�Y�X�V1Y�Y8M�jtSh\EV M Y5] S�j!÷�þ�þ?ò"ÿ7øR÷��?óªò¦¥

Z(XpONuhm$ShV$K�s M Y8MPgiMPuhGEI H,MWV8K�I O�GARTM�j�jT]�KNO¦XEY8MWG'��j:�1MPK��
MPMPV[o¤JLV1RTKNShGEV1X�u
\	GiXpu�j�X�V1Y�RTG	V1jtK�OkXpShV8K¦j
KNs XpK�X�ONM�R³GEV5¡1S�RTKNShV \�GEO#V GEK RTGEH,ILuUMPK�MPuUm�X	R�sLSUMPg	X'�LuUM�H J1jlKd�1MµS�Y8MPVAKNS��1M�Y�XpV1Y O�M�jtG	uUgiM�YnX	RPRTG	OkY8ShV \
KNG�K�s M�I ONShGEO�SUKNShM�j�X	jNjtSh\EV M Y K�G�K�s MPH.¥ £ Y8MPVAKNS§o¤m8ShV \�KNs M�jlM�RTGEV�¡1S�RTK¦j(XpV1YnONM�jlGEuhg8ShV \%KNsLMPH¨S�j�X%H�X'çlGEO
KkX	j�� SUV��1G	KNs�KNsLM�jtmLjtKNMWH X�V1Y�jtG�o¤K���XpO�M[O�M��©JLSUONMWH,MPVAKkj�X�V1Xpuhm jlS�jnI ONGAR³M�jNj³¥ v"jtM RTGEV1Y¡K¦XEj��¡S�j
MPV1jlJ ONShV \%K�s1XpK(KNsLM�jtI1M�RTS��1M�Y^�¤GEO(ONM<�©J ShONM�Y7�6�1MPs1XPgASUG	O�GpoèKNsLM�I ONGARTM jNjtadRTG	V8K�ONGEuèjlm jlKNMPHÏ��SUuhu X	R�sLSUMPgiM
KNsLMµ\	GiXpu�j>K�G�X�V�XERWRTMPI K¦X'� uhM�Y8MP\EO�MPM���s SUuhM�jNXpK�S�j�o¤m8ShV \�KNs M�RTGEV jtKNO¦XpShV8K¦jT¥
QiMPH XpVAKNS�R(X�V1Xpuhm jlS�j>G�o�G	J O
jtmLjtK�MPH"O�M��iJ SUO�MPH,MPVAKkj(H,GAY8MPu`RPXpV�I1GEK�MPV8K�S�X�uUuUm�X	Y Y8ONM jNj2�1GEKNs�Gpo KNs M jtMnMPuhMPH,MPVAKkj(Gpo�R³GEONO�M�RTK�V M�jNj
jtShV1RTM%ShK�SUV1R³uUJ1Y8M j�X�H,GAY8MPuèGpo(K�s M!� MWs1XPg8ShGEO�Gpo�Xpuhu�KNs M�RTG	H,I1GEV MWV8K¦j
Gpo`KNs M�jtmLjtK�MPH.¥
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v<KlmAI S�RWXpuiI O�GARTM�jNjla�R³GEVAKNONG	u1jtmLjtK�MPH RPXpVb�1M Y8SUgAS�Y8M Y�SUVAKNG�o¤GEJLO�Klm8I1M�j�GpoèR³GEH,I1GEVLMPV8K¦j?�KNsLM
I O�GARTM�jNj³]
jtMWV1jtG	OkjT]èXER³KNJ1X�KNGEO¦jT]èXpV1Y�RTG	V8K�ONG	uUuUMWO!��jtMWM�^¸SU\	J ONM�z��k¥

�
s M��1MPs1XPg8ShGEOBGpoLKNs M�ÿ	ú��'þ?ò����1S�j5H,G	V SUK�GEONM YµKNs O�GEJ \	s[þ���ö5øRú��
óªó3òAü��0÷�ú?ôB÷��?ó3ò�����������XpV1Y�RTG	V8K�ONG	uUuUM Y
�Am~õb÷�ö*ô ÿ	ý�ó�÷
ø�òAü���÷�ú�ôB÷��?óªò��:���! c�k¥c�
s M�I O�GARTM�j�jµRPX�VW�1M�Y8M�j�RTONS3� M YU�Am,K�s M�I O�GARTM�j�j o¤J V RTKNShGEV[è#"�]
X.H�XpI ILSUV \.o¤ONG	H �$ &%¢ë�ì'%�ð(%�é�) îTì'%*���N¥ f V8o¤G	ONK�J V1XpK�MPuUm�]
SUKnS�j J1jlJ1XpuhuUm Y8S���RTJLuUK�K�G
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Disturbances/

^¸SU\	J ONM�z
(v��1X	jtS�R ILONGARTM�j�jµR³GEVAKNONG	u�H,GAY8MPu

Y8MPO�SUgiM�X�H�XpK�s MPH�X�KNS�RPXpuAH,GAY8MPu1G�o�K�s M%I O�GARTM�jNj�YAJ M%KNGnK�s MµodX	RTK
K�s1XpK�H,G�jtK#I ONGARTM jNjtM j�XpONM�s SU\	s uUm
V G	V uUShV M�XpOT�½Sd¥ Mi¥h]8K�s M�I O�GARTM�j�j%R�s XpOkX	RTKNMWONS�jlKNS�RPj�Y8MPI1MPV1Y�GEV.K�s M�uhMPgiMPu5G�o#GEI1MPOkX�KNShGEV6�¦]5X�V1Y5]5MPgiMWV[X�K
X�R³GEV1jlKkXpVAK
G	I1MPOkX�KNSUVL\�uUMWgiMPu�]EK�s M�I ONGARTM jNj
Rks1X�OkXER³KNMPO�S�jtK�S�RPj`R�s1X�V \EM¬��SUKNs�KNShH,M!�½Sd¥ Mi¥h]pK�s M%I O�GARTM�j�j>S�j
V G	V1jtK¦XpKNShGEV1X�ONm7�k¥#vµVAm�XpKNK�MPH,I K(K�GnI ONG�gAS�Y8M�X�H�XpK�s MPH�X�KNS�RPXpuAM��AI ONM�j�jtShGEV Y8M�jNR³ONSª�LSUV \�KNs M%ILONGARTM�j�j
SUVAgiGEuhgiM�jnjtShH,I uhSëo¤mASUV \ XEjNjlJ H,I K�SUG	V1j,XpV Y¡KNs MPO�MTo¤GEO�MW��ShuUu�� M.ShH,I1MPOto¤M RTKP¥ Q�GEH,M�Gpo�KNs M.ILONGARTM�j�j
Rks1XpO¦XERTK�MPONS�jtKNS�RPjT]As G��
MPgiMWOP] RWXpVW�1M Y8M�jNR³ONSª�1M�Yè]1XpV1Y�KNs S�j�Y8M�jNR³ONSUILKNSUG	V�RPXpV[� M�J1jtM Y*KNG Y8MPO�SUgiM�X�V1Y
g	XpuhS�Y X�KNM�KNs M�RTG	V8K�ONG	u5o¤J V1RTK�SUGEV�¥0�ò�ö1�2��ú���XpO�M�J1jlM�Y*K�G H,G	V SUK�GEO�K�s MnX	RTKNJ1X�u=�1MPs X gASUG	OµG�o(KNsLM�I O�GARTM�jNj��8m,H M�XEjlJ ONShV \nKNs M RTGEVLa
KNO�GEuhuUM�Y,g	XpO�S�X'�LuUM�j³¥µ^ G	OµM��LXpH I uUMi]LX KNsLMPONH,G	H,MPK�MTO#H�XPm H,M XEjtJLONM�KNs M�KNMPH I MWOkXpK�J ONM�G�o#X,jtG	uUgiMPVAK
SUV�XnRks MPH,S�RPXpuLI ONGARTM jNj
GEO�X:�1X�ONGEH MPKNO�S�R�XpuUK�SUH,MWKNMPO(H�XPmnH,M�X	jtJ O�M�XpuhKNShKNJ1Y8M�Gpo�XpV.X�SUO¦RTOkXPo¤K�X'�1G�giM
jtM X uhMPgiMPu�¥4�
s M�jlMPV1jtG	Obo¤JLV1RTKNShGEV[è�3nH�XpI j��#��%_é4)íë�¥5�þ?øRý�÷
ø���ú���XpONM Y8MPgAS�R³M�jµYAM�jtSh\EV M�Y[K�G�H�XpV ShI J u�XpKNM�KNs Mb�1MPs X gASUG	O%Gpo KNs MnILONGARTM�j�jT]�Mi¥ \ ¥�gEX�uUgiM�j
RTG	V8K�ONGEuhuUShV \�KNs Mb¡1G��¨G�o�XU¡1J S�Y�G	OnX,I ShuUGEK�Rks1XpVL\ESUVL\[KNsLM,Y8ShONM�R³KNSUG	V�XpV1YrjtI1MPM�Y$G�o�X�VÜXpShOkRTO¦X o¤KP¥
�
s M�XER³KNJ1X�KNGEO¦j�I sAm jlS�RPX�uUuUm.M0�8M�R³J KNM RTGEH H�XpV1YLj S�jNjlJ M�Y��8m�KNsLM�RTGEVAKNO�GEuhuUMPO�SUV�G	OkY8MPOnK�G�R�s XpV \	M
KNsLM%H�XpVLSUI J u�XpK�M�Y g	X�ONS�X�� uUM jT¥��
s Mµo¤JLV1RTKNShGEV1X�uUShKtmnG�o�K�s M�X	RTKNJ1X�KNG	Okj�S�j
YAM�jNRTO�Sª�1M�Y^�Am�KNs M�X	RTKNJ XpKNG	O
o¤J V1R³KNSUG	V[è#6[H�X�I I ShV \_î7%wé8) �$ µ¥

�
s M~þ���ö5øRú��
ó3óªò�ú%S�j�XpVÜX�V1XpuhGE\[G	OnY8Sh\EShKkXpu Y8MPgAS�RTMnJ jtM�Y.KNG�SUH,I uhMPH�MPV8K�KNsLM,RTG	V8K�ONG	u�o¤JLV1RTKNShGEV�¥
�
s M%o¤J V1R³KNSUG	V1Xpu��1MPs X gASUG	O�Gpo(K�s M�RTG	V8K�ONG	uUuUMWO
S�j�YAM�jNRTO�Sª�1M�Y_�Am�XnRTGEVAKNO�GEu5o¤J V RTKNShGEV~�"è�9��(H�XpILI SUV \
ë:%�;<%bé�) î ]5��s MPO�M=;�YAMPV GEK�M�j>M0�8K�MPONV1X�uèRTGEH,H XpV1YnjlSU\EV Xpu�j³¥��
s M%I O�GARTM�j�j>H�XPmnRks1X�V \EM�jlKkX�KNM

�



V G	K%GEV uhm[K�s ONG	J \Es�SUVAKNMPO�V1Xpu`RTG	V1Y8SUK�SUG	V1j%XpV Y�K�s ONG	J \Es�KNs MnH XpV ShI J u�X�KNM�Y,g	XpO�S�X�� uUM�j³]6� J K Xpu�jlGw�8m
Y8S�jtKNJLO�1X�V1RTM�jb��ðC��KNs1X�K�XpONM V GEK jtJ*�*çlM�R³K%KNG XEY'çlJ1jlKNH,MWV8K�X�V1Y�RTG	V8K�ONG	u>�Am.KNsLM,RTG	V8K�ONG	uUuUMWOP¥C�
s M
\EMWV MPOkX�u�RTG	V8K�ONG	u5I O�G
� uhMPH S�j>K�G�XEY'çlJ1jlK�KNs M�H�XpV ShI J u�XpKNM Y g	XpO�S�X�� uUM�j�jlG�XEj
K�GnXERks ShMPgiMµK�s M�jlm jlKNMPH
\EG�Xpu�jµY8M jtI ShKNM�Y8S�jlKNJ OA�1XpV RTM�jT¥

�
s S�j�H,GAYAMPu8S�j�XpV X'� jtKNO¦XERTK�SUG	V�>�O�M�jtI1GEV jtSª�LSUuUShKlm o¤G	O(SUH,I uhMPH�MPViKNShV \�KNs M�R³GEVAKNONG	u8o¤J V1R³KNSUG	VnH�XPm
XER³KNJ1X�uUuUm[�1M,Y8S�jtK�ONSª�LJ KNM�Y.X�H,GEVL\�jtMPgiMWOkXpu�RTGEH,I1G	V MPVAKkjµShV1RTuUJ Y8SUV \ XpV XpuUG	\.Y8MWg8S�RTM�jT]èY8Sh\ESUK¦Xpu#RTG	H,a
I J K�MPOkj³]BXpV1Y$sAJ H�X�V1jT¥ ^ JLONKNsLMPONH,G	ONMi]èKNs M�RTG	V8K�ONG	uUuUMWO%H�XPm�s1XPgiM G	V uUm�I1XpO�KNS�X�u#RTGEVAKNO�GEu(G�giMPO%KNsLM
I O�GARTM�jNj�>�jlKkXpK�M.Rks1XpVL\EM�jnSUVÜKNsLM[I O�GARTM�jNjnH�XPm�GARPRTJ O Y8J M�KNG�SUVAKNMWONV1X�u�RTGEV1YASUKNShGEV1j�ShVÜKNs M�I ONG	a
RTM�j�j�G	Ob� M RPXpJ1jlM,Gpo�M��AKNMPO�V1Xpu#Y8S�jtK�J O�1X�V1RTM�j�G	OnKNs M XERTK�J1XpK�GEOkj�H X m.VLGEKnI1MPOto¤G	ONH XEj�M��AI1M�RTK�M�Y5¥
^ GEO%M0� X�H,I uUM�]8KNsLM�I ShuUGEK�SUV�XP�µF#v�Q�jlm jlKNMPH)H�XPm,V GEK�o¤GEuUuhG��xKNs M�ONM�jlGEuhJ KNShGEV�XEYAg8S�jtGEO�m~�½M�j�RPXpI1M
H�X�V MPJ giMPO��BS�jNjlJ M�Y_�Am,KNs MT�µF#v�Q RTG	V8K�ONG	uUuUMWOP¥

�
s M,I JLONI1GijlM*G�o%K�s M�RTG	V8K�ONG	uUadjtmLjtKNMWH O�M��©JLSUONMWH,MPViKkj�jtI1M�RTS��èRPXpK�SUG	V�S�j�KNG.YAM?�1V M,K�s M�jlm jlKNMPH
\EG�Xpu�j X�V1YÜRTGEV1jlKNO¦XpSUVAKkj³]>K�s M,o¤J V1RTK�SUG	Vpè 9 �½Sd¥ Mi¥h]¸K�s M�ONM��iJ SUO�M�Y�� u�X	R/���1G'�û� MWs1XPg8ShGEO�G�o%K�s M�RTGEVLa
KNO�GEuhuUMPO��k]AXpV1Y,K�s M�XEj�jtJ H I KNShGEV1j#X'�1GEJ K�KNsLM%GEK�s MPO�R³GEH,I1GEVLMPV8K¦j>G�oBKNs M%ILONGARTM�j�jtadRTGEVAKNO�GEu�uhGiGEI�KNs1X�K
�Nz��%K�s MnSUH,ILuUMPH,M³VAKNGEO¦jbVLMPM�Y.KNGw�8VLG'�|ShV.GEO¦Y8MPO�K�G�SUH,I uhMPH�MPV8K�K�s M RTGEVAKNO�GEu�o¤J V1RTK�SUG	V�RTG	ONO�M�RTKNuhm
XpV Y �d�¨��KNs M�jlm jlKNMPH MPV \	SUV MWMPOkj�XpV Y<X�V1Xpuhm jlKkj�V MPM�Y$K�G��8VLG'�|ShV�GEO¦Y8MPO�KNG[g	X�uUS�YLXpKNM KNs M,H GAY8MPu
Xp\�XpShV1jtK�KNs M�jlm jlKNMPH \	GiX�u�j�XpV1Y�RTGEV1jlKNO¦XpSUVAKkj³¥

v�� u�X	R/���1G'�è]5�1MPs X gASUG	OkX�uBjtI1M�RTS��èRPXpK�SUG	V*G�o(KNsLM o¤JLV1RTKNShGEV[è 9 J1jlM�j�GEV uhm6
�Nz��,K�s M�RTJ ONO�MPVAK
I O�GARTM�jNj�jtK¦XpK�M�SUVAo¤MPONO�M�Y o¤ONG	H H,M�X	jtJ O�MPH,MPVAKkjBGpo(K�s M�RTGEVAKNO�GEuUuhM�Y g	XpO�S�X�� uUM�j³]
�����,I1X	jtK�I ONGAR³M�jNj�jtK¦XpKNM jbK�s1XpK��#MPONM�H,M�X	jtJ O�M�Y,X�V1Y*ShV8o¤MPONO�M�Y5]
��c��,I1X	jtK�RTGEO�ONM�R³KNSUgiM�XER³KNSUG	V1j�GEJ K�I J K�o¤ONGEH KNs M�RTG	V8K�ONGEuhuUMPOW]AXpV1Y
�½���,I O�M�Y8S�RTKNShGEV,G�o�o¤J KNJLONM�jtK¦XpKNM jbG�o�K�s M�RTGEVAKNO�GEuUuhM�Y I O�GARTM�j�j

KNG�\EMWV MPOkX�KNM�KNsLM�R³GEONO�M�RTK�SUgiM�XERTK�SUGEV j2�½GEO�RTJ O�ONMPVAK
G	J KNILJ Kkj��
V MWM�Y8M�Y,KNG�H�X�SUVAKkXpShV_è�¥
£ V8o¤GEO�H�XpK�SUGEV X'�1GEJ KBKNsLM>ILONGARTM�j�j�jtK¦XpKNM(s1X	j K�G��1M>ShV8o¤MPO�ONM�Ybo¤O�GEHxH M�XEjlJ ONMPH MPV8K¦jT¥1^ GEO�M0� X�H,I uUM�]

SUV¦�µF#v�Q1]�O�MPu�X�KNSUgiM�OkX�V \EM�I1G�jtSUK�SUG	V1j*G�o�GEKNsLMPO�XpSUO¦RTOkXPo¤K�XpONM RTGEH,ILJ KNM�Yp�1XEjlM�Y G	VxONG	J V1Y8a¤KNO�SUI
H,M�j�jNX�\EMnI O�GEI1X�\iXpK�SUG	V<K�SUH,M�¥:�
s MWGEONMWKNS�RWXpuUuhmi]5K�s M o¤JLV1RTKNShGEV~è 9 RPXpV~�1M,YAM?�1V M�Y.J1jlSUV \�GEVLuUm.KNsLM
KNO�J Mng	XpuhJ M�j%Gpo KNs M RTGEVAKNO�GEuhuUM�Y�gEX�ONS�X'� uhM�j%GEO�RTGEH I G	V MPVAK�jtK¦XpK�M�jb�½Mi¥ \ ¥U]èKNONJLM,X�SUOkR³OkX o¤K�I G�jtShKNSUG	V1j/�¦¥
�µG��
MWgiMPOP]BXpK�X�V8m�KNShH,Mi]�KNsLM�RTGEVAKNO�GEuhuUMPO�s1XEj�G	V uUm�H,M�X	jtJ O�M�Y�g	X�uUJ M�j�G�o�KNs M�RTG	H,I1GEV MWV8K�jtK¦XpK�M�j
����sLS�Rks¡H�XPmp�1M�jtJ*�*çlM�R³K K�G<K�SUH,M�u�Xp\ij�?,GEO,H,M XEjtJLONMPH,MWV8K�SUV1X	RPRTJ O¦XERTShM�j/�¦]�XpV1Y�KNsLM�RTGEVAKNO�GEuUuhMPO
H�J1jtK%J jtM,K�s M�jtM H,M�XEjlJ ONM Y�g	XpuhJ M�j�KNG[ShV8o¤MPO�KNsLM,KNO�J M,R³GEV1Y8ShKNShGEV1j�SUV�K�s M ILONGARTM�j�jnXpV1Y�I G�jNjlSª� uhm
KNG�GEJ K�I J K�RTG	ONO�M�RTKNShgiMnX	RTKNShGEV1j_��î^��KNG.H XpSUVAKkX�SUV~è�¥ £ VrKNs MP�µF#v�Q.M��LXpH I uUMi]�jtMPV1jlGEO¦j�SUV1RTuhJ1Y8M
GEVLa��1GiX�OkYÜY8MPgAS�R³M�jµjlJ1Rks�X	j�X�uUK�SUH,MPK�MPOkj
K�s1XpK�I ONG�gAS�Y8MnH M�XEjlJ ONM�Y�XpuhKNSUK�J1Y8Mw�¤V GEK�V M�R³M�jNj�XpONShuUm�KNONJLM
XpuhKNShKNJ1Y8M��èXpV1Y�XpVAKNMPV V XEj o¤G	O�RTG	H,H�J V ShRPXpK�SUV \���ShKNs�G	KNs MWO�X�SUOkR³OkX o¤KW¥4�
s M
I O�SUH�X�ONm¬�µF#v�Q�X	RTKNJ XpKNG	O
S�j�KNsLM�I ShuUGEKW]*��s G,H�XPm,G	OµH X m V GEK�ONM�jlI1GEV1Y[K�G�jtmLjtK�MPH)XEY8gAS�jlGEONShM�jT¥à��ShuUG	KµO�M�jtI1GEV jtM�Y8MPu�XPm j�X�ONM
SUH I G	ONK¦XpVAK�KNSUH Mµu�Xp\ij�KNs XpK�H J1jlKI�1MnR³GEV1jlS�Y8MPO�M�Y,SUV�Y8M�jlSU\	V SUV \nK�s M�RTGEVAKNO�GEu�o¤J V1RTK�SUG	V�¥��
SUH,M�u�Xp\�j
SUV�K�s M�XERTK�J1Xpu�I O�GARTM�j�jbH�XPmC�1M�RWXpJ1jlM�Y®�Am,X�SUO¦RTOkXPo¤K�I MWOto¤GEO�H�XpV RTM�uUSUH SUKkX�KNShGEV1j³¥
@ «�¯ï�¹
¾§¶kð³®�¶k²½¹�ÁP¹t¾ ¶N¿P®
¯º�¼¤¬p¹�®¤¿P®½¼¤¹lï|ól¶kÀp®¤¹�Á,·P¿�¼¤¬�¹%²½¹�¶³ó�¼½¯±³º�¼½¯ï�¹�±kò�¼¤¬�¹µ®¤¹lºp®¤±³²½®�ÏB¶Tó�¼¤ÀE¶k¼¤±T²¤®NÏè¶kºEÁn¼¤¬p¹¶³ó�¼¤À	¶�¾A»�²½± ó�¹l®¤®N×
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	��¬Ù5Ý7ã>æ³Ù
q�M�jtI1M�RTS§o¤m*K�s M:�Lu�XER���� G��[� MWs1XPg8ShGEO�Gpo�K�s MnR³GEVAKNONG	uUuhMPO:�¤S�¥ Mi¥U] K�s M�o¤J V1RTK�SUG	V~è 9 KNGP� M�R³GEH,I JLKNM�Y
�AmnKNs M�R³GEVAKNONG	uUuhMPO?�BJ1jlSUV \ X�jtK¦XpK�M�H XERks SUV M#H,GAY8MPud¥d�
s M�GEJ K�I J Kkj(Gpo`KNs M�RTG	V8K�ONGEuhuUMPO#X�ONM�jlI M RTSE�1M Y
��SUK�s�O�M�jtI1M�RTK�K�G%jlKkX�KNM�Rks1X�V \EM�j�SUV�KNs M(H,GAYAMPuAXEj�SUV8o¤G	ONH�X�KNShGEV�S�j5O�M�RTMPShgiM�Y%X'�1G	J K�KNsLM
R³J ONO�MPV8KBjlKkX�KNM
Gpo�KNs M�RTG	V8K�ONGEuhuUM�Y�ILONGARTM�j�j�g8S�X K�s M�RTGEVAKNO�GEuUuhM�Y�g	XpO�S�X'�LuUM�j8���N¥ £ V�KNs M��µF#v�Q�M��LXpH,ILuUMi]�KNs M�RTG	V8K�ONGEu
o¤J V1R³KNSUG	VnS�j�jlI1M�RTSE� M�Y�J1jtShV \�X%H,GAY8MWuiGpo�K�s M�jtK¦XpK�M�GpoBX�uUuAGEK�s MPO#XpShOkRTO¦X o¤Kd��ShKNs ShV�KNsLM�s GijlK
X�SUO¦RTOkXPo¤KML¯j
XpShOkjlI1XERTM�]©K�s M�jtKkX�KNM%G�oBKNs M�GEVLa��1GiX�OkY�RTG	H,I1GEV MPVAKkj�G�o�SUK¦j�G'��V XpSUO¦RTOkXPo¤K��½Mi¥ \ ¥U]AX�uUKNShH,MPK�MPOkj³]EX�SUOkR³OkX o¤K
Y8S�jNRTO�MPKNM�j�NT]BRTGAR��8ILSUK�Y8S�jlI u�XPm7�k]BXpV Y�K�s M,jlKkX�KNM,G�o�\EO�GEJ V Y8a�� XEjtM Y O¦XEY X�O�jtK¦XpKNShGEV1j�SUV�KNs MngAS�R³SUV ShKtm�¥
£ V8o¤GEO�H�XpK�SUG	V�X'�1GEJ K#KNs S�j(jtKkX�KNM�S�j�ONM RTMPSUgiM Y o¤ONG	H¨K�s M%jlMPV1jlGEOkj��½Mi¥ \ ¥h]iXpVAKNMPVLV1XEj(XpV Y KNO¦XpV1jlI G	V1Y8MPO¦j/�
XpV Y[RTG	H,H�XpV Y j(XpONM jtMPVAK
K�G K�s M�XERTK�J1XpK�GEO¦j��¤Mi¥ \L¥U]8K�s M�I SUuhGEKW]1XpVAKNMPV V XEjT]1X�V1Y*K�OkX�V1jtI1GEV Y8MPOkj��k¥

�
s M�jtK¦XpKNM�H�XERks SUVLMµH,GAYAMPu1Gpo`KNs M�R³GEVAKNONG	u o¤J V RTKNShGEVwè 9 S�j>ShKNMPO¦XpKNShgiMPuUm!�1V M%K�J V M�Y�Y8JLONSUVL\nONMPa
�iJ SUO�MPH,MPVAKkj�jlI M RTSE�èRWXpKNShGEV�Y8MWgiMPuUG	I H,MPVAK5K�G%H,SUH S�R¸K�s M�RTJ O�ONMPVAK¸JLV1Y8MPO¦jtKkX�V1Y8ShV \�Gpo�K�s M�ONM XpuUaV�
G	ONu�Y
I O�GARTM�jNj�XpV1Y�KNs M,O�M��iJ SUO�M�Y.RTGEVAKNO�GEuhuUMPO!�1MPs1XPgASUGEOW¥w�
s M jtKkX�KNM,H XERks SUV M�H,GAY8MPu(S�j M jNjtMWV8K�S�XpuhuUm XpV
X'� jtKNO¦XERTK�SUG	V G�o5K�s MI�1MPs X gASUG	O�GpoèK�s M�jtmLjtK�MPH:o¤J V RTKNShGEVbè�jtShV1RTM�ShK¸H,GAYAMPu�jBXpuhu8K�s M�ONMPuhMPg	XpVAK�X	jtI1M�RTK¦j
Gpo�KNs M�R³GEH,I1GEVLMPV8K¦j¸Gpo�KNs M�ILONGARTM�j�j
RTG	V8K�ONG	u uUGiG	I�¥(Z�ONONG	Okj�SUV�KNsLM�jtKkX�KNM�H�XERks ShV M(H,GAY8MPuAONMPILONM�jlMPV8K
H,S�jtH�X�KkRks M�j8�1MPK��
MWMPV�KNsLS�j�H,GAY8MWu�XpV Y K�s M�Y8M�jlSUONM YÈ�1MPs X gASUG	OnGpo�KNs M�RTG	V8K�ONG	u�uUGiGEI�]>ShV1RTuUJ Y8SUV \
KNsLM�I O�GARTM�jNj³¥%q$M Y8M?�1VLMnKNs M�SUV8o¤G	ONH�X�uBRTGEV1R³MPI K�Gpo
��ò�õb÷�ö5øRôBþ_ü�ôO��øR÷�ö*þ?ò�XEjµK�s MnX�H,GEJLV8K�Gpo#M?�èGEO�K
ONM<�©J ShONM�Y�K�G�K�OkXpV jtu�X�KNM�o¤ONG	H|GEV M%H GAY8MPuAKNGnX�V GEK�s MPOW¥�q$M��1MPuUShMPgiM
K�s1XpK#SUV�GEOkYAMPO(KNG�H X'�ASUH,S�¤PM(KNsLM
XpILI uUS�RPXpK�SUGEV�M��AI1MPONK2L¯j�X'� ShuUShKtm�KNGw�1V1Y.MPONO�GEOkj�SUV�KNs M�ONM<�©J ShONMPH MPV8K¦jµjlI1M�RTSE� RPXpK�SUGEV�] K�s M�jlMPH�XpVAKNS�R
Y8S�jtKkX�V1RTM[��P ? ShV�^¸Sh\EJ O�M,���2�1MPK��
MWMPV.KNs MWSUO�J V1Y8MWOkjtK¦XpV1YASUV \�Gpo�KNsLM,Y8M jtSUO�M�Y.I ONGARTM jNj�R³GEVAKNONG	u�� MWa
s1XPgASUGEOT�½K�s MPShO�H,MPVAKkXpu�H GAY8MPu�Gpo�KNs M jtmLjtKNMWHW�#XpV1Y�KNs M jtI1M�RTS��èRPX�KNSUG	V[G�o
K�s1XpK��1MPs1XPgASUGEO�H J1jlKI�1M
H,ShV SUH�Sª¤PMWY5¥��
sLS�jT]ASUV�KNJ O�V�]8ShH,I uhSUM�j�KNs1X�K
K�s MµO�M��iJ SUO�MPH,MPVAKkj��1M2��ONShKNKNMWV MPVAKNShONMPuhm�SUV,K�MPONH�jBGpoBKNsLM
Q ÐB¯²�ó�²d¶¦òh¼�ÔB¯®�ó�²¤¹l¼½¹l®�¶�²¤¹n¶k¯²�òh²�¶kïµ¹�È�®½»	¹Nó�SR�ó�ó½¬	¶�²d¶Tó�¼¤¹l²½¯®¤¼¤§ó�®�»�²¤±kìP§ÁP¹�Á[¶k®%¯º�»�À�¼µ¼¤±,«BÆ5Ð`Ã òh²½±³ï|¬	¶�²dÁP°�¶k²½¹®¤°�¯¼�ó¤¬p¹l®�×
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RTG	H,I1GEV MPVAKkj�XpV Y.jtKkX�KNMng	XpO�S�X�� uUM�j�Gpo#KNs M RTGEVAKNO�GEuhuUM�Y�jtmLjtKNMWH.¥%QiI1M�RTSE� RPXpuhuUmi]d��I ONShgEX�KNM��,g	XpO�S�X�� uUM�j
ONMWu�XpK�M�Y$G	V uUm�K�G.KNs M SUH,I uhMPH�MPV8K¦XpK�SUGEV.G�o%K�s M�ONM��iJ ShONMPH,MWViKkj%X�V1Y<V G	KnI1XpO�KnGpo�KNs M�X�I I uUS�RPXpK�SUG	V
M��AI1MPONK2L¯j
gASUM���G�o(KNs M�RTG	V8K�ONG	uUuUM Y,jtmLjtK�MPH jtsLGEJ u�Y VLGEK�� M�J1jlM�Y5¥

�
s MnONM<�©J ShONMPH MPV8K¦j>O�MPg8ShM���I ONGARTM jNj%SUVAgiGEuhgiM�j
g	XpuUS�Y XpK�SUV \�KNsLMnONMPu�XpKNShGEV1jls SUI[�1MPK��
MPMPV R�s XpV \	M�j
SUV�KNsLM,ONM�X�uUaV�
G	ONu�Y.I O�GARTM�jNjnX�V1Y$K�s M,jlI1M�RTSE� M�Y�Rks1XpV \	M�j�X�V1Y$O�M�jtI1GEV jtM,ShV�KNs M RTG	V8K�ONGEu(o¤J V1RTK�SUG	V
H,GAY8MWu�¥4�
s MPO�MTo¤GEO�Mi]pO�MPgASUM�� X'� ShuUSUKlm���ShuUu��1M
MPVLs1XpV1R³M�Y�S§o1KNs M(O�M��©JLSUONMWH,MPVAKkj5jlI1M�RTSE� RPXpK�SUGEV�M��AI uhS�RTShKNuUm
jtsLG'��j�K�s S�j�ONMWu�XpK�SUG	V1jts ShI�¥ � G	ONMPG�giMPOW]'��sLMPV K�s M�Y8M�j�RTONShI KNShGEVnG�o�KNsLM�ONM��iJ SUO�M�Y�R³GEVAKNONG	uUuhMPOd�1MPs1XPgASUGEO
SUV RTuUJ1YAM�jbH GEONM�KNs1X�V®çlJ jtK�SUK¦j8� u�X	R/���1G��W�1MPs1XPgASUGEOS�½Mi¥ \ ¥U]1SUV RTuUJ1YAM�j%jtG�o¤K���XpO�M�Y8M�jlSU\EV�SUVAo¤GEONH XpKNShGEV
XpV Y�o¤J V1RTK�SUGEV XpuLY8M�RTG	H,I1GijtShKNShGEV6�¦]pK�s MPV�K�s M�jlMPH�X�V8K�S�R(Y8S�jlKkX�V1RTM2��PUT��6�1MPK��#MPMPV�K�s M
ILONGARTM�j�j�RTG	V8K�ONGEu
�1MPs1XPgASUGEO�XpV1Y�K�s M�jlI M RTSE�1M YnRTGEVAKNO�GEuUuhMPO��1MPs1XPgASUGEO`SUV1RTO�M�XEjlM�jT]	XpV Y K�s M
O�MPu�X�KNSUG	V1jtsLSUI:�1MPK��#MPMPV�K�s MPH
�1M�RTG	H,M�j�H,G	ONM�Y8SE� RTJ uhKnKNG�g	X�uUS�YLXpKNM�¥ �µF#v�Q XpI I uhS�RPX�KNShGEV¡M0�8I1MPO�Kkjb��s G��AV G�� giMPONmÜuhSUKNK�uUM,G	O
V G	KNs ShV \.X�� G	J K RTGEH,ILJ KNMPO¦jµGEO�jlGpo¤K���X�ONM,s X giMC�1MPMPVrX'� uhM,KNG�ONM�X	Y$GEJLOnONM��iJ SUO�MPH,MPViK¦jµH,GAY8MWu�Gpo
�µF#v�Q XpV YU�1V1Y�MPONO�GEO¦j
SUV�SUKW¥

£ V�X	Y Y8SUK�SUG	V�]�X,o¤GEONH Xpud� u�XER��5�1G��è]a�1MPs X gASUG	OkX�u>H GAY8MPu�G�o�KNsLM O�M��©JLSUONMWH,MPVAKkj�H�X'�iM�j�I1Gij�jtSª�LuUM
�Nz��nX�H�XpK�s MPH�X�KNS�RWXpu�giMPO�SE�èRWXpKNShGEVÜGpo gEX�ONShGEJ1j,YAM�jtShONM�Y�I O�GEI1MPONK�SUM�j�jtJ R�s XEj�RTGEV1jlS�jlKNMPV1R³m<G�o�KNsLM
RTG	V8K�ONGEuLH,GAY8MPu���SUK�snKNs M�jlm jlKNMPH \EGiX�u�j(XpV Y RTG	V1jtK�OkX�SUVAKkjT]7�d�¨��K�s M�\EMPVLMPOkX�KNSUG	V G�o�jtKkX�V1Y X�OkY,jlm jlKNMPH
MPV \	SUV MWMPONShV \nX�V1Y[jlm jlKNMPH j�X o¤MPKlm�X�V1Xpuhm jlM�j�jtJ R�s�XEj
odXpJLuUK�KNO�MPM�j!� � MPu�wAz?��X�V1Y|�dc¨�#KNs M�X�I I uUS�RPXpK�SUG	V
Gpo`o¤GEONH Xpu�R³GEONO�M�RTK�V M�jNj#XpV1Y�ONG�� J1jtK�V M�j�j%RTONShKNMPO�S�X�KNGnKNsLM�jlI1M�RTSE� RPXpK�SUGEV�H,GAYAMPu��©�i��� � w8z���¥

vµuUK�s GEJL\Es��#M_�1MPuUShMPgiMnKNs1X�KnKNs S�j�KlmAI M Gpo�� u�XER��5�1G���jlI1M�RTSE� RPXpK�SUGEVrS�j�M XEjtShMPO%o¤GEO�X�I I uUS�RPXpK�SUG	V
M��AI1MPONK¦j�KNG�ONMPgASUM�� X�V1Y<M XEjtShMPOnKNG�g	XpuhS�Y X�KNM�J1jtShV \[o¤GEO�H�Xpu�X�V1Xpuhm jlS�j�I O�GARTM�Y8JLONM�j³]
KNs M�jlMPH�XpVAKNS�R
Y8S�jtKkX�V1RTM¬��P�V?�	� MWK��#MPMPV�KNs M#ONM��iJ SUO�MPH,MPVAKkj1X�V1YnX%jtK¦XpV1YLXpOkYnSUH I uUMPH�MPViK¦XpKNShGEV2� XEjtM Y�GEV�o¤J V1R³KNSUG	V1Xpu
Y8M�R³GEH,I1GijlSUK�SUGEVnS�j¸SUV RTONM�X	jtM�Yè¥d��G�X�uUuhMPg8S�XpK�M
KNsLS�j�I ONG�� uUMWH.]pK�s M�jtI1M�R³SE�èRPX�KNShGEV jtKNMWI�RPXpVC�1M%Y8Shg8S�Y8M�Y
SUVAKNG jtMPI XpOkX�KNM%O�M��iJ SUO�MPH,MPVAKkjBXpV1Y Y8M�jtSh\EV�jtI1M�R³SE�èRPX�KNShGEV1j�GEO�jlI1M�RTS�X�uèjtGpo¤K�� XpONM Y8M�jtSh\EV1j
K�s1XpK#ONM�jlJ uUK
V1X�KNJ O¦XpuUuhmµo¤ONG	HxKNsLS�j KlmAI1M>G�o*�Lu�XER���� G���jtI1M�RTS��èRPX�KNSUG	V�H�XPm8�1M(J1jtM Y5¥ £ oLI1MPOto¤G	ONH�X�V1RTM�O�M��iJ SUO�MPH,MPViK¦j
RPX�V �1MrjNXpK�S�j"�1M�Y5]%K�s M�jtI1M�RTS��èRPX�KNSUG	VxRWXpVl� M�SUH I uUMPH�MPViK�M�YÜY8SUO�M�RTKNuhmp��SUKNsLGEJ K�XpV�SUVAKNMWONgiMPV ShV \
Y8M�jlSU\	V[jlKNMPI�¥

��SUgiMPV�KNs M�MPO�ONG	ONa¤I ONG	V MPV M�j�j�GpoèKNs M�O�M��iJ SUO�MPH,MPVAKkjèjtI1M�RTS��èRPXpK�SUG	V�jtKNMWI�XpV1YnKNs M
o¤M0�<K�GiGEu�j>XPg	XpShuUa
X'�LuUM�KNG�� V1Y KNsLM�jtM%MWONONG	Okj³]©K�s M%J1jlMµG�oBI J O�M2� u�X	R/���1G���jtI1M�RTS��èRPXpK�SUG	V1j���XEj�X	Y8giGARPX�KNM�Y sLMPONM�XpV1YC�8m
��X�ONV1X	jbMPKW¥¯X�u�¥�� ��MPV1yE���V�#XpI I1M�X�OkjdçlJ1jtK�SE�1M�Yè¥

W ÀwÊp´:}2�YX�}�¶bv���y_u Zñ¶^u¢ÌU{¢¶bÌC´
�
s M^� OkjtK jtK�MPI�SUV Y8M�jtSh\EV ShV \.X�jtI1M�RTS��èRPX�KNSUG	V�u�X�V \EJ Xp\EM�G	O�H,GAY8MWuUSUVL\*H MPKNs GAY.S�j�KNG Y8MPKNMWONH,ShV M
\EG�Xpu�j%XpV1Y.R³ONSUK�MPONS�X o¤G	O%KNs M�u�XpV \	J1Xp\	Mi¥2�
s S�jµjlM�RTK�SUGEV�Y8M jNRTO�Sª�1M�j�\EMPV MWOkXpu`Y8M�jlSU\	V.RTO�SUKNMWONS�X%o¤GEO�jlJ1Rks
XnONM��iJ SUO�MPH,MPViK¦j(jtI1M�RTS��èRPXpK�SUG	V*u�XpV \	J1Xp\	MnX�V1Y*K�s M�u�XpVL\EJ1X�\EMnX	RTKNJ XpuUuhm,J1jlM�Y,KNG jtI1M�RTS§o¤m_�µF#v�Q ¥
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u�XER��8aV�1G'�[ � ShV SUH�X�u
[ QiMWH�XpVAKNS�RPXpuhuUmnjlSUH,ILuUM
[ F(G	s MPONMWV8KW] RTG	V1jtS�jtKNMWV8KW]1XpV1Y�RTGEV1R³S�jtM
[ f V XpHC� SU\	J GEJ1j(J V1Y8MWONuUmASUVL\nu�XpVL\EJ1X�\EM:��ShKNs�X�o¤GEONH Xpu o¤G	J V1Y X�KNShGEV*o¤G	O%X�V1Xpuhm jlS�j
[ _�M�XEYLX'� uhMi] ONMPgASUM0��X'�LuUMi]AXpV Y J jNX'�LuUM:�Am XpI I uhS�RPX�KNShGEV�M��AI MWONKkj�X�V1Y[YAMPgiMPuUG	I1MPOkj
[ ^¸uhM��ASª� uhMµV G	KkX�KNSUG	V1j!�½\EO¦XpI sLS�RPX�u�]8K¦X'� JLu�XpOW]1jtmAH^�1G	uUS�R��¸K�SUM�Y�KNG�KNs M2�1M�jlK8� XPm K�G I O�G�g8S�Y8M%KNsLM
I1X�ONK�S�RTJ u�XpO�KlmAI M�G�o�ShV8o¤GEO�H�XpK�SUGEV

[ _�M�XEYLX'� ShuUSUKlm�\EShgiMPV,I O�SUGEO�SUKlm�GpgiMWO���ONSUK¦X'� ShuUShKtm
[ f jlMPO�V MPM Y j
\EShgiMPV,I O�SUGEO�SUKlm�GpgiMWO�I MWOkjtG	V1XpuBI O�MTo¤MPONMWV1RTM�j
[ £ V8o¤G	ONH�X�KNSUG	V,M��AI1GijtJLONM

^¸SU\	J ONM�c�(�µM�jtSh\EV RTONShKNMPO�S�X o¤G	O�KNs M�u�XpV \	J1Xp\	M
\2ÓAÔ ]¦ãdÙ�ß�G�ÜíÛpÞ6ß�Ý7ãdÞ6ßA×^��ÖIÞñÝ_D¬ã`	
�bã��dß���=×dÝ6ßAÖ�ÜbaS×àÜcG�å2×8Gcã
q�M S�Y8MPVAKNSE� M�Y[jlMPgiMPOkX�u(RTO�SUKNMWONS�XnKNs XpK:�#MPONMnShH,I1GEO�KkXpVAK2��ShKNs.ONM jtI1M�RTK�KNG�G	J O�\EGiX�u�j�XpV1Y$K�s1XpK!�#M
�1MPuUShMPgiM�XpI I uhm,SUV�\	MPV MPO¦Xpu�KNG�KNsLS�j
Klm8I1M�Gpo�jtI1M�R³SE�èRPX�KNShGEV�u�X�V \EJ1X�\EMw�djtMPM�^BSU\EJLONM�c¨�¦¥

�
s M_�1OkjlKnRTO�SUK�MPONShGEV�]`XEjnY8M�j�RTONS3�1M�Y$SUVrKNs M,ILONMPgASUG	J1j�jlM�RTKNShGEV�]�S�j�K�s1XpKnK�s M,u�X�V \EJ Xp\EM�jlI M RTSëo¤m
� u�XER��5�1G��W�1MPs1XPgASUG	O�G�o�K�s M,jlGpo¤K���X�ONM�GEV uhm.X�V1Y$V G	K�ShV1RTuhJ1Y8M�ShV8K�MPONV Xpu(Y8M jtSU\	V$ShV8o¤GEO�H�XpK�SUG	V�¥b£
MPa
RPX�J1jtM�GpoBK�s M�jNXPo¤MPKlm�XpV1Y G	KNs MWO>KlmAI1M�j�Gpo5o¤G	ONH�X�u1XpV XpuUmLjtS�jd�
M�I u�X�V V M�YnKNG�I MWOto¤GEO�H|GEV�KNs M�H,GAY8MWu�]
SUK�Xpu�jtG�s1XEY[K�G_�1M:�1X	jtM�Y�GEV�X,jlKkX�KNM�H XERks SUV M XEjµK�s M�J V1Y8MPO�uUmASUV \�H,GAY8MWu"  KNsLS�j�S�j
G
�AgASUGEJ jtuUm�V G	K
XnONM��iJ SUO�MPH,MPViK�o¤G	O�XpuUu�u�XpV \	J1Xp\	M�jT¥

�I�
G�GEK�s MPO#RTO�SUKNMWONS�X�XpONM�H,ShV SUH XpuhSUK�m�X�V1Y�jtSUH I uUS�RTSUKlm	¥ � SUV ShH�XpuhSUK�m�SUH,I uhSUM�j5K�s1XpK(K�s M�jtI1M�RTS��èRPX�a
KNShGEV jts G	J u�Y�RTGEVAKkX�SUV�GEV uhm�KNs M(SUVAo¤GEONH XpKNShGEV�V MPM Y8M�Y2�8m�KNs M#Y8MPgiMWuUGEI1MPO¦j�XpV1Y�XpV1X�uUmLjtK¦jT¥I��KNs MWO��S�jlMi]
KNShH,M�S�j2��X	jtK�M�Y[SUV�jlI M RTSëo¤mASUV \ KNs ShV \ij%KNs XpK�XpO�MnV GEK�J1jlM�Y5¥ � X�V8m�Gpo�K�s MnI1GEI JLu�XpO�O�M�Xpuha½K�SUH,M�ONMPa
�iJ SUO�MPH,MPVAKkj%jlI1M�RTSE� RPXpK�SUGEVru�XpVL\EJ1X�\EM�j�ShV1RTuUJ Y8M odX	RTSUuhSUK�SUM�jµK�s1XpK�X�ONM,VLGEK�jtK�ONS�RTKNuhm.V M�RTM�j�jNX�ONmi¥[�
s M
I O�G
� uhMPH���SUKNs�KNs M[��ASUK¦R�s MWV[jlSUV*�%��XpI I O�GiX	R�s.S�jbK�s1XpK%K�s MnjlI1M�RTSE� RPXpK�SUGEV�u�X�V \EJ1X�\EMb�1M�RTG	H,M�j
J VLa
V M�R³M�jNj�XpONShuUm�RTG	H,I uhM���XpV1Y,KNsLM%jlI M RTSE�èRWXpKNShGEV,ILONGARTM�j�jI�1M�RTGEH M�j¸J V VLM�RTM�j�jNXpO�SUuhmnKNM�Y8ShGEJ1j#XpV1Y�KNSUH MPa
RTG	V1jtJ H SUV \L¥µv�u�jtGL] o¤G	O%ONM XEY X�� SUuhSUKlmi] SUVAo¤GEONH XpKNShGEV�KNs XpK%S�jbG�o
uhSUH,ShKNM�Y�s MPuUI XpK�X I1X�ONKNS�RTJ u�XpO�I G	SUVAK
SUV�KNsLM�jtI1M�RTS��èRPX�KNSUG	V�jls GEJLu�Y|�1M,G	H,SUK�KNM�Y6 �K�s M,jlI1M�RTSE� RPXpK�SUGEV jts G	J u�Y$sLMPuUI�KNs M�ONM XEY8MPO�o¤GARTJ1j�GEV
��s1X�KµS�j
SUH,I1GEO�KkX�V8KW¥

� G�MPV s XpV1RTM#jlSUH,I uhS�RTShKlmE]��
M(K�ONSUM Y K�G�XPgiGES�Y�jlI M RTSE�èRWXpKNShGEV�u�X�V \EJ Xp\EM
o¤M XpKNJLONM�j5K�s1XpK`RTGEH I uUS�RPXpK�M�Y
KNsLM[X�V1Xpuhm jlS�j�XpV1YÜKNs M jtI1M�RTS��èRPX�KNSUG	V�¥Ü��XpVL\EJ1X�\EM.o¤M�XpK�J ONM�j�K�s1XpK XpO�M.jlMPH�XpVAKNS�RPXpuhuUm�jlSUH,I uhM,X�V1Y
jtK�OkX�SU\EsAKto¤G	O� XpOkY¡K�GÜY8M?� V M�XpO�M[J1jlJ1XpuhuUm Xpu�jtGÜM�XEjlmÜKNG�J1jlM�XpV1Y¡O�M�jtJLuUK�SUV¡H GEONM�O�M�XEY X�� uUM�X�V1Y
ONMWg8ShM���X�� uUM�jtI1M�RTS��èRPX�KNSUG	V1jT¥

_bMWu�XpK�M�Y*K�G,KNsLMnH,SUV ShH,X�uUShK�m,X�V1Y.jtShH,I uhS�RTShKtm�R³ONSUK�MPONS�XnXpO�M�RTGEs MWONMPV1R³mi]5R³GEV1jlS�jtK�MPV1RTm�]5X�V1Y.RTGEVLa
RTS�jtMPV M jNjT¥ñ��KNs MWO,jlI M RTSE�èRWXpKNShGEVÜu�X�V \EJ Xp\EM j o¤GEO�ONM�X	RTKNShgiM�jtmLjtK�MPH�j³]>Mi¥ \ ¥h]
QiKkX�KNMPH�X�KNMû� �����2�5w	�'��]
�%X�KNuUMWm��<��ShO� s XpST� �¬�>yi���d]
X�V1Y¡q�X�OkY�� � MPuUuhGEO[� q � yEe'�d]
SUV RTuUJ1YAM�X$g	XpO�SUMPKlm�Gpo Y8SUgiMWOkjtM H,GAY8MPu�jT]
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jtG	H,M�Gpo���sLS�Rks[X�ONM�V G	Kbo¤G	ONH�X�uUuUm Y8M?� V M�Y5¥���J Oµ\	GiX�u=� XEj�KNG jtI1M�RTS§o¤m�Xpuhu�KNs M�ONM��iJ SUO�M�Y ShV8o¤GEO�H�Xpa
KNShGEV,J jtSUVL\nGEV M%o¤GEO�H�XpuhuUmAa�YAM?�1V M�Y�H GAY8MPuUShV \�u�XpV \	J1Xp\	M!�1XEjlM�Y,GEV�GEV M�J V Y8MPONuhm8ShV \�jtK¦XpKNMWa½H�X	R�sLSUV M
H,GAY8MWu�¥¸q�M�Xpu�jtGC��XpVAKNM Y G	J O�u�X�V \EJ Xp\EM�KNG�ONMPILONM�jlMPV8K#SUV8o¤G	ONH�X�KNShGEV�X	jbM�R³GEV G	H,S�RPX�uUuhmnXEj�I1Gij�jtSª�LuUM
��s ShuUM�jlKNSUuhu5H�X�SUVAKkX�SUV ShV \�O�M�XEY X�� SUuhSUKlmi¥

£
M�RPX�J1jtM%G�oBGEJ O�\	GiX�u�KNGnI O�GpgAS�YAM�X�j�X o¤MPKlm XpV1X�uUmLjtS�j
G�o�K�s M�jlI M RTSE�èRWXpKNShGEV�]iK�s M�u�XpVL\EJ1X�\EM�H J jtK
�1M�J V1XpHC� Sh\EJ G	J1j�XpV1Y�KNs M�J V Y8MPONuhm8ShV \nH,GAY8MWu5H�J1jtK#s1XPgiM�X H XpKNsLMPH�XpK�S�RPX�u8o¤GEJLV1Y XpK�SUG	V�¥
v�K�KNsLM
jNX�H,M�KNSUH Mi]�KNs M,O�M��iJ SUO�MPH,MPVAKkj%jlI1M�RTSE� RPXpK�SUGEVrH J1jlK!� M�O�M�XEY X�� uUM�]�ONMPgASUM�� X'� uhMi]BXpV1Y�J1j�X'� uhMi¥ £ V
jtG	H,M%O�M�jtI1M�RTK¦jT]AKNs M�jlM�RTO�SUKNMWONS�X%H�XPmb�1M�RTGEV�¡1S�RTK�SUV \T� J K�ShK
S�j
I1G�jNjtS3� uUM�KNG�jNX�KNS�j�o¤m_�1GEK�s[S§oBKNs MPO�M%S�j
X,jlMPI1XpO¦XpK�SUGEV~�1MPK��
MPMWV[KNsLM�XERTK�J1Xpu(jlI1M�RTSE� RPXpK�SUGEV.u�XpV \	J1Xp\	M,X�V1Y[KNsLMnJ V1Y8MPO�uUmASUV \no¤GEO�H�XpuBH,GAY8MWu�¥
�
s M jtI1M�RTS��èRPXpK�SUG	V�H�J1jlK�� M(J V XpHC� SU\	J GEJ1jBXpV Y�KNO¦XpV1jlu�X�KkX'�LuUM
ShV8K�G�H�XpK�s MPH�X�KNS�RPXpu�V G	KkXpK�SUG	V�]
� J KBSUK
V MPM Y V G	K
ShKkjtMWuëoèSUV1R³uUJ1Y8M�X�OkRPX�V M%H�X�KNs MWH�XpK�S�RPX�uAjtmAH^�1GEu�j�KNs1X�K�XpO�MµJLV8odXpH,ShuUS�XpO�K�G�KNsLM%X�I I uUS�RPXpK�SUG	V
M��AI1MPONK¦j X�V1Y�jtG�o¤K�� XpO�M�Y8MPgiMPuhGEI1MPOkj³¥�q$M jtI1MPVAK,RTG	V1jtS�Y8MPO¦X'� uhM[KNShH,M�XpV1Y¡MWV MPON\	m Y8MPgiMPuhGEI ShV \�X
V G	KkXpK�SUG	V�KNs1X�K^� XEjnONM�X	Y X'� uhM[miMPKnH XpSUVAKkX�SUV M Y$KNs M�J V Y8MPONuhm8ShV \[o¤GEO�H�Xpu�jlKkX�KNMPa¤H�XERks ShV M,H,GAY8MWu�¥
�
s S�jµV GEK¦XpK�SUGEV�s1X	jµ\EO¦XpI s S�RPXpud]�jtmAHC� G	uUS�RE]1XpV1Y[K¦X'� JLu�XpO XEjtI1M�R³Kkj�Y8MPI1MPV1YASUV \,G	V���s S�RksW� XEj8�1M�jlK
o¤GEO jtI1M�RTS§o¤m8ShV \nX�I XpONK�S�RTJLu�XpO(KlmAI M�Gpo`SUV8o¤G	ONH�X�KNSUG	V�� ^`��� w'��¥Z£
M�RPX�J1jtM%O�M�XEYLX'� ShuUSUKlm�X�V1Y^��ONShKkX�� SUuhSUKlm
XpO�M
G�o¤KNMPV�RTG	V5¡1S�RTKNShV \µ\	GiX�u�jT]��#M�Rks GijlM
ONM XEY X�� SUuhSUKlm%SUV RPXEjlM�j=��s MWONM�X�RTGEV5¡ S�RTK�M��AS�jlKNM�Y	=�
sLM�XEYLY8M�Y
SUVAgiM�jlKNH,MPVAK(SUV RTGEV1jlKNO�J1RTKNShV \,K�s M�O�M��©JLSUONMWH,MPVAKkj
jlI1M�RTSE� RPXpK�SUGEV�I1XPm j�G'�rSUV[K�MPONH j
Gpo Y8S�j�RTG�giMPONShV \
H,G	ONM%O�M��©JLSUONMWH,MPVAKkjta¤uUM³giM³u MPONO�GEO¦jT¥

�
s M�jtI1M�R³SE�èRPX�KNShGEV¡u�XpV \	J1Xp\	M���X	j,Y8MPgiMPuhGEI1M�Y���s ShuUM.jlI1M�RTSëo¤mASUVL\~�µF#v�Q�o¤GEO�KNs M ^ v%v�](X�V1Y
�
M�KNsLMPONMTo¤G	ONM�ONM�R³MPSUgiM�Y�RTGEVAKNShV8J Xpu�o¤MPM�Y5� XER��W�Am�XpSUOlo¤OkX�H,MnH�XpVAJ8odX	RTKNJ O�MPOkj³]BRTGEH,I1G	V MPVAK�jtJ*�èRTG	V a
KNO¦XERTK�GEO¦jT] ^Lv%v R³MPONK�SE�èRPX�KNShGEV�M��8I1MPO�Kkj³] XpShONuhSUV M�ONMPILONM�jlMPV8K¦XpK�SUgiM�j³]iXpV1Y,I ShuUG	K>\	ONG	J I�ONMPI O�M�jtMWV8K¦XpKNShgiM�j
Y8J O�SUV \�Y8MWgiMPuUG	I H,MPVAK³¥��
s S�j�o¤MPM�Y5�1X	R/��I ONG�gAS�Y8M Y�SUVAg	XpuhJ1X'� uhM�SUV8o¤G	ONH�X�KNShGEVnX��1GEJ K#KNs M�I O¦XERTK�S�RPX�uUShKtm�]
o¤M�X	jtSª�LSUuUShKlmi]BXpV1Y$J jNX'�LSUuUShKlm.Gpo�KNs M,H GAY8MPuUShV \�u�X�V \EJ1X�\EM�Y8J O�SUV \.ShKkj�Y8MPgiMPuhGEI H,MWViKP¥ £ K�s MPuUI1M�Y�J1j
�1GEK�s^��ShKNs�Y8MPK�MPONH SUV ShV \���s1XpK#Y8S�YnXpV1Y�Y8S�Y�V GEK(V MPM Y�KNG!�1M�SUVnKNsLM�u�XpVL\EJ1X�\EM�XpV1Yb��SUK�s�jNXpK�S�j�o¤m8ShV \
GEJLOµu�XpV \	J1Xp\	MnY8M�jlSU\	V[R³ONSUK�MPONS�X8¥

��V M,Gpo�KNsLM�XEY8g	X�V8K¦Xp\EM j G�o%K�s M o¤MPM�Y��1XER��|� XEj�K�G.s MPuUIrJ1j�G�giMPO¦RTGEH,MnG	J OnSUV Y8SUgAS�Y8J Xpu
ILONMTo¤a
MPO�MPV1RTM�j³¥,q�s MPVÜYAMPg8S�jtShV \�KNs M jtI1M�RTS��èRPX�KNSUG	V�u�X�V \EJ Xp\EM�]d�
M�J1jtJ1X�uUuhm$s1X	Y$GEJLOkjtMWuUgiM�j%SUVrH,SUV1Y.X	j
KNsLM J1jlMPOP¥��µG��#MPgiMPOP]1GEJLO�odXpH SUuUS�XpO�SUKlm_��SUK�s�RTMPO�KkXpShV$VLGEKkX�KNShGEV1j³]¸M�jlI M RTS�X�uUuUm�H�X�KNs MWH�XpK�S�RPX�u�V GEK¦Xpa
KNShGEV1j�jtJ1Rks.X	jµI ONM Y8S�RPX�KNM RPXpu�RTJ uUJ jT] s S�Y*KNsLMPSUO��
M�X��8VLM�jNjlM�jT¥!�µJLO��1O¦jtK�X�KNK�MPH,I K¦j�XpK�Y8MWg8S�jtSUVL\ G	J O
u�X�V \EJ Xp\EM�]>K�s MPONM³o¤GEONM�]d�
MPO�M odXpShuUJ O�M�j?�KNs M�V G	KkXpK�SUG	V�� XEj�RTuUM XpO�K�G.J1j:� J KnVLGEKnKNG.G	KNs MWOkjT¥û�
s M
o¤MPM�Y��1XER��$o¤ONG	H X�Y8ShgiMPOkjlM,\EO�GEJ I�G�o�J1jlMPOkjns MPuhI M Y<J1jnKNG�MPg	XpuhJ1XpK�M[KNsLM*MWgiGEuUgASUVL\�jtI1M�RTS��èRPXpK�SUG	V
u�X�V \EJ Xp\EM�H,GEO�M%G
�*çlM RTKNShgiMPuUmi¥

v �1V Xpu�RTO�SUK�MPONShGEV�o¤GEO,G	J O jtI1M�RTS��èRPXpK�SUG	Vñ� M RPXpH,M�G��8gASUG	J1j G	V uUm XPo¤KNMPO,K�ONmASUV \�KNGrjtI1M�R³Sëo¤m X
RTG	H,I uUM0��jlm jlKNMPH ¥ q�M��1OkjlK>J jtM�YnJ V O�M�jtK�ONS�R³KNM�Y�s ShMPOkX�OkRks S�RWXpuLX'�1jlKNOkX	RTKNShGEV,ShV G	J O(H,GAY8MPud]EKNsLSUV*�ASUV \
KNsLS�j2�
G	J u�Y�XpS�Y$SUV�J V1Y8MWOkjtK¦XpV1YASUV \�KNs M jtI1M�RTS��èRPX�KNSUG	V�¥ q�Mno¤GEJ V1Y�KNs1X�K�K�s M�J1jtM,G�o���s1X�Kn�%X�ONMPu
� ��XpOkyi���BRPX�uUu�j��kR³uUJ1jlKNMPO�SUV \Y�_�½\EO�GEJ ILSUV \ jtK¦XpKNM jbShV8K�GnjtJLI MWOkjtK¦XpK�M�j/�#SUV1YAMPM�Y H�X	Y8M%K�s M�jtI1M�RTS��èRPXpK�SUG	V
H,G	ONMnONM XEY X�� uUMi¥W��V�KNs M�GEK�s MPO�s1XpV1Yè]¸KNsLM,J1jtM�Gpo���s XpKn��XpONMWu(RPXpuhu�j_�kX��1jtK�OkX	RTKNShGEV�]O�.X*Klm8I1M�Gpo
SUVAo¤GEONH XpKNShGEV�s S�Y8ShV \%K�s1XpK(X�uUuhG'��j(jls G���SUV \%G	V uUm�KNs M�jlJ I1MPOkjlKkX�KNMT��XEj`XpV�MPH,I Klm�jlKkXpK�M
�BX�V1Y sLS�Y�KNsLM
RTG	H,I1GEV MPVAK�jtJ%�1jtK¦XpKNM jT]5G�o¤KNMPV�s1XEY�XpV.J V1YAM�jtShOkX'�LuUM�M?�èM�RTK�G	V.ONM�X	Y X'� ShuUShKtm�¥���V M�Gpo#K�s M�I J ONI1G�jtM�j
GpobjtJ1Rks�X'� jtKNO¦XERTK�SUG	V$S�jµKNs1X�K�uUG��
MPO�a½uhMPgiMPuèSUV8o¤G	ONH�X�KNSUG	V�]5Sd¥ Mi¥h]5jlJ*�1jtK¦XpK�M�j�XpV1Y.KNO¦XpV1jlSUKNShGEV1j³]BRPXpV��1M
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s S�Y Y8MPV,o¤ONG	H KNsLM�O�M�XEYAMPO�XpV1Y�SUV�KNs XpK���XPm,K�s M�jtmLjtK�MPH S�j
ILONM�jlMPV8K�M�Y,SUV�Y8Sh\EM�jlKNSª�LuUM�Rks8JLV*� j³¥
��J O�� OkjtK�H,GAY8MPuhSUV \�X�KNKNMWH,I Kkj
H X'�ASUH,S�¤PM�YnKNsLS�j�KtmAI1M�G�o(s SUMWOkXpO¦R�sLS�RPX�u�X'� jtKNO¦XERTK�SUG	V�]5KNsLSUV*�ASUV \

KNsLS�j>�#GEJ u�Y X�S�Y G	J O
\	GiX�u�j
GpoBO�M�XEYLX'� ShuUSUKlm�X�V1Y J V1YAMPOkjlKkXpV Y X'� ShuUShKtm�¥d�µMP\�XpK�SUgiM�ONM jtJ uhKkj>�#MPONM�SUH H,MTa
Y8S�XpKNMWuUm�X�I I1XpO�MPVAKP¥c��O�M�Y8S�RPXpK�M�j2�½G	Oµ\	J1XpO¦Y8SUV \ RTG	V1Y8SUK�SUG	V1j/�(o¤GEO�KNO¦XpV1jlSUKNShGEV1j�KNs XpKC�kRTO�GijNjlM�Y*�nuUMPgiMWu�j
�1M�RPX�H,MngiMPONm Y8SE� RTJ uhKµK�G[J V Y8MPOkjlKkX�V1Y|�1M�RPX�J1jtM�KNs MWm.ONMTo¤MPO�ONM�Y[K�G�V GEVAg8S�jtS3� uUM�jlKkXpK�M�jT¥�F(GEVAKNM��AKP]
��s S�R�s�S�j�gASUKkX�uUuhm%SUH,I1G	ONKkX�V8K�K�GµJLV1Y8MPO¦jtKkX�V1Y X�� SUuhSUKlmi]���XEj�uUG�jtKW¥d�
sAJ1jT]EK�s M(SUV8o¤G	ONH�X�KNShGEV�s S�YASUV \�RTGEVLa
RTMPILK�KNs1X�K%s1XEj�RTG	V8K�ONSª�LJ KNM�Y�jtG�H J R�s,K�G K�s MnYAM�jtSh\EV�]èY8MPgiMPuhGEI H MPV8KW]iXpV Y[H�XpShV8K�MPV1XpV RTM%Gpo�u�XpO�\EMi]
RTG	H,I uUM0��jtmLjtK�MPH�jT]	I ONG�giM�YnY8MWKNONShH,MPVAKkX�uiKNG�KNs M�JLV1Y8MPO¦jtKkX�V1Y8ShV \�GpoBjlJ1Rks,jlm jlKNMPH�j�>�X��iMPm�MWuUMPH,MWV8K
SUVÜO�M��©JLSUONMWH,MPVAKkj�jtI1M�RTS��èRPX�KNSUG	V�¥ ^ G	O O�M��iJ SUO�MPH,MPVAKkj�jtI1M�R³SE�èRPX�KNShGEV�](KNs M�O�M�XEY8MWOW�dXpV1Y jtI1M�RTS��1MPO?�
V MPM Y jµX	jµH�J1R�s�RTG	V8K�M��AK�XpV1Y.jlI M RTSE�èR�Y8MPK¦XpSUu`XEj�I G�jNjlSª� uhMi¥µq�MnRPX�uUuBKNs S�jµR³ONSUK�MPONShGEVp�NShV8o¤GEO�H�XpK�SUG	V
M��AI1GijtJLONMi¥O�

^ GEO�K�s M,H,G�jtK�I1X�ONKP]BGEJ O!�1V1X�u��µF#v�Q�jlI1M�RTSE� RPXpK�SUGEVrs1XEj�GEV uhm$K��
G�uhMPgiMPu�j�Gpo�X'� jtKNO¦XERTK�SUG	V�>
X$K�GEI�uUMWgiMPu
K�G�I ONG�gAS�Y8M�X�V�GpgiMWOkXpuhu�\EuhG
�1X�u%g8ShM�� XpV1Y¡G	V M.uUG��
MWOnuUMPgiMPu�K�G$H GAY8MPu�M�XERksÜH�X'çlGEO
RTG	H,I1GEV MPVAK�SUV�K�s M RTGEVAKNO�GEuUuhM�Y�jtmLjtKNMWH.¥ £ VÜX o¤M��|ILu�XER³M�jT]`X*KNsLSUOkY�uUMPgiMPuZ� M RPXpH,MnVLM�RTM�j�jNXpO�m$K�G
XpS�Y*J V Y8MPOkjlKkX�V1Y8SUVL\,X�V1Y*MPV jtJ O�M�KNs XpK�M�XERks�jtJ*�èRTG	H,I1GEV MPVAK�H,GAY8MPu7�1KµG	V[G	V M�I1X�\EMi¥ ^ G	O��µF#v�Q
£N£ ]AKNs S�j�� XEj�Xpuhu�KNs1X�K8� XEj�V M�RTM jNjNX�ONmi]LXpV1Yw�
M!�1MPuUShMPgiM�KNs S�jbK�Gb� M�KNO�J M%o¤GEO�H,G�jtK�I O�GARTM�jNj�RTG	V8K�ONGEu
jtmLjtK�MPH�j³¥��
s M�J jtM�G�o(I1X�OkXpuhuUMPu`jtK¦XpK�M�H�X	R�s ShV M�j(ONM�Y8J RTM�j�KNs M�jtK¦XpK�MnM��8ILuUGijlSUG	V[I O�G
� uhMPH SUV jtK¦XpKNMWa
H�X	R�s ShV M,H,GAYAMPu�jnX�V1Y¡M�XERks�R³GEH,I1GEVLMPV8K�Gpo KNs M�I ONGARTM jNj,RTG	V8K�ONG	uµuhGiGEI�J1jtJ1X�uUuhm<s XEj,X.uUShH,SUK�M�Y
VAJ H^�1MPO(G�o(ONMPuhMPg	XpVAK�jlKkXpK�M�j�XpV1Y�KNOkX�V1jtShKNShGEV1j³¥

\2Ó�� 	
�bã��dß���=×dÝ6ßAÖ�ÜdaS×IÜcG�å¬×8GIãd]¦ãdÙe�4Þ6ß��2Ý6ßAÖ�Ü
��ONMPgASUG	J1jtuhmi]I�#M�Y8M?�1V M Y¡X$o¤GEO�H�Xpu�jtK¦XpKNM.H XERks SUV M H,GAY8MPu�RPXpuhuUM�Y _ Q � �d_bM<�©J ShONMPH MPViKkjnQiKkX�KNM
� XERks ShV M
��o¤GEO�H,GAY8MPuhSUV \�KNsLM^� u�XER��5�1G����1MPs1XPgASUGEO�Gpo�I O�GARTM�j�jtadRTGEVAKNO�GEu�jtmLjtK�MPH�j�XpuhGEV \[��SUK�s$o¤GEO�a
H�X�u�RTO�SUKNMWONS�X�XpV1YÜs MPJ O�S�jlKNS�RWj�KNGrR�s M R/�.K�s M�H,GAY8MPu
o¤G	O�RTGEH,ILuUMPK�MPV M�j�jT]�ONG�� J1jlKNV M�j�jT]�X�V1Y¡j�X o¤MPKlm
� �i��� � w8z?�d¥�_%Q � ]���s SUuhM%X�I I O�GEI O�S�XpK�Mµo¤GEO(o¤GEO�H�Xpu1X�V1Xpuhm jlS�j³]8s1X	j�o¤M���G�oBKNs M�Y8M�jlSUOkX�� uUM�Rks1XpO¦XERTK�MPONa
S�jlKNS�RPjbG�o#X,jlI M RTSE�èRWXpKNShGEV.u�XpV \	J1Xp\	Mi¥�QiG_�#M�V MPM Y8M�Y�X J1j�X'� uhM�jtI1M�RTS��èRPXpK�SUG	V[u�X�V \EJ Xp\EM�KNG�I J K�GEV
KNG	I[G�o�K�s M�J V1Y8MPO�uUmASUV \�_%Q � H,GAY8MPud¥

£
M�RPX�J1jtM�GEJLOnGEONSh\EShV1Xpu�\	GiXpu���X	j�V GEK�KNG�YAM�jtSh\EV�X[VLM�� jlI1M�RTSE� RPXpK�SUGEVÜu�XpV \	J1Xp\	Mi]I�
M MPg	XpuUJLa
XpK�M�YnGEJ O#RTO�SUKNMWONS�X�Xp\iX�SUV1jlK(M��8S�jtK�SUV \%u�XpV \	J1Xp\	M�jT]LY8M�RTS�Y8M�Y�K�s1XpK�QiK¦XpKNM R�s1X�ONK¦j>RWXpH,M#KNs M�RTuhGijlM�jtKW]8X�V1Y
jtK¦XpO�KNM�Y�jtI1M�RTS§o¤m8ShV \w�µF#v�Q £N£ J1jlSUV \�SUKP¥ �µG��
MPgiMPOW]��#M,jlGiGEV�O�M�XpuhSª¤PM Y*KNs XpK�ONMPgASUM0�
MPO¦jµs1XEY�Y8S��,a
RTJ uhKlm J V Y8MPOkjlKkX�V1Y8SUVL\�jtG	H,M�XEjtI1M�R³Kkj�Gpo(I JLONM Q�KkXpK�M�Rks1XpO�Kkj�jtI1M�R³SE�èRPX�KNShGEV1j�XpV1Y�KNs1X�K%jlGEH,M�K�s SUV \�j
�
M�V MPM Y8M�Y�KNG jtI1M�RTS§o¤m:�#MPONM�V G	K
M�X	jtShuUmnYAM�jNRTO�Sª�1M�YnJ1jtShV \�SUKW¥>��J O#jtI1M�RTS��èRPX�KNSUG	V u�XpV \	J1Xp\	M%MPgiG	uUgiM�Y
XEj2�#Mn\EGEK%o¤MPM Y5�1XER���GEV�GEJ O�Y8O¦X o¤K¦j JLV8K�SUuBSUK%V G uUGEVL\EMPO�S�j�ONM�X	jtGEV X'� uhM K�G,ONMTo¤MWO%KNG,K�s M�u�XpVL\EJ1X�\EM
XEj�QiKkX�KNM�Rks1X�ONKkj³¥�q$M RPXpuhu GEJ O�R³J ONO�MPV8KBo¤GEONH�J u�XpKNShGEV _ Q � �|��_�M��iJ SUO�MPH,MPVAKkj�QiK¦XpKNM � XERks SUV M���X�V a
\EJ Xp\EM��k¥c�
s S�j�jlM�RTKNShGEV�Y8M�j�RTONS3�1M�j
KNs M�jlm8VAKkX���XpV1Y�jlMPH�XpVAKNS�RPj>G�o(_%Q � ��X�V1Y,s G��xSUK Y8SE�èMPO¦j o¤O�GEH
QiK¦XpKNM R�s1X�ONK¦jT¥

v � XEjtS�R,jtK¦XpK�M,H�XERks ShV M�S�j�RTG	H,I1GijtM Y�G�of��ø"÷
ø�ò���RTG	V V M�RTK�M�Y��8mµø"úA÷�ö1�0ôªøRôg��ö1�b�djtMPM ^¸SU\	J ONM �5�k¥h òji0÷�ý�ó$ø(GEO jtKkX�ONK�jtK¦XpK�M�j�X�ONM jtSU\	V SE� M�Y��Am�jtK¦XpK�M�j2��s GijlM�RTGEVLV M�RTK�SUV \�KNO¦XpV1jlSUK�SUGEV�s1X	j�V G jtGEJLOkRTMi¥
£ V$K�s M�M�� X�H,I uhMi]�jtK¦XpK�MIk|S�j%KNsLM�jtK¦XpONK jtK¦XpKNM�¥_��OkXpV jtSUK�SUG	V1j�Y8M��1V M�s G��|KNG[\	MPK%o¤ONG	H G	V M,jlKkX�KNM
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^¸Sh\EJ O�M��%
v¦£�XEjtS�R�QiKkX�KNM � XERks SUVLM

KNG�X�V GEK�s MPOW¥ £ V�K�s M,M��LXpH I uUMi]�jtKkX�KNM�jml X�V1Yon X�ONM�Y8ShONM�R³KNuUm.O�M�XERks1X�� uUMno¤ONG	H(k�¥�QiKkX�KNMqp S�j
V G	K%Y8ShONM�R³KNuUmnO�M�XERks1X�� uUMµo¤O�GEHrkG�¤V G K�OkX�V1jtShKNSUG	V1j�RTGEV VLM�RTK
K�s M�K��
G jtKkX�KNM�j���  s G��#MPgiMPOP]AjlKkXpK�Mmp S�j
ONM XERks1X'� uhMµo¤ONG	Hrk g8S�XnjtK¦XpKNMsnn¥

QiKkX�KNM�Rks1X�ONKkj�XpO�M2�1V SUK�M�jtKkX�KNM�H�X	R�s ShV M�j#XpJ \	H,MPVAKNM�Y^��ShKNs�s ShMPOkX�OkRks8mi]iI1X�OkX�uUuUMWuUS�jlH.]AXpV1Y�H,GAY8a
J u�XpONShKlmi¥�vµV SUVAKNONGAYAJ1RTKNShGEV KNG��1X	jtS�R[jtK¦XpK�M�R�s XpONK�V G	KkXpK�SUG	VxRPX�V��1M*o¤G	J V1Y¡ShVÏ� ��XpOkyi���d¥ _%Q � �
�1GEO�ONG���jbK�s M%V G	KNShGEV1j
G�o(jlJ I1MPOkjlKkXpK�M�jT]1v¬�%� YAM�RTGEH I G�jtShKNSUG	V�]5�LONGiX	Y RPX	jtK�RTG	H,H JLV S�RPX�KNS§GEV�]ijtK¦XpKNMWa
Rks1XpO�K�XpONO¦XPm j³]1XpV1Y�RTG	V1Y8SUK�SUG	V1XpuBRTG	V V M�R³KNSUgiM j�o¤ONG	H"QiK¦XpKNM R�s1X�ONK¦jT¥I��KNs MWO
o¤M�XpK�J ONM�j
G�o
Q�KkXpK�M�Rks1XpO�KkjT]
Mi¥ \ ¥U](s S�jtKNG	ONm XpV Y¡MPgiMPVAKnjtMWuUM�RTK�GEO RTGEVLV M�RTK�SUgiM�j³]d�
MPO�M*uhMTo¤KnGEJLK,MPSUK�s MPOb�1M�RPX�J1jtM�KNs MWm��#MPONM�J VLa
V M�R³M�jNj�XpONmrGEOnKNsLM�jtMPH XpVAKNS�RWj;�#MPONM KNGiGrRTGEH,ILuUS�RWXpKNM Y�K�G�XpuUuhG��¨o¤GEO�o¤GEO�H�Xpu XpV1X�uUmLjtS�jT¥$q�M�KNs MWV
XEYLY8M�Y�jtGEH M�o¤M�X�KNJ O�M�jT]�jlJ1Rks�XEjµShV8K�MPOtodX	RTMnY8M jNRTO�SUI K�SUGEV j%XpV1Y�Y8ShONM�RTK�M�Y�RTGEH H J VLS�RPX�KNSUG	V_�1MPK��
MPMWV
jtK¦XpK�M�H�X	R�s ShV M�j³] XpV Y.R�s1X�V \EM Y*KNsLMnjtmAVAKkXER³KNS�R%V G	KkX�KNSUG	V.KNG,H X'�iM%ShKµM�X	jtShMPObo¤G	OµG	J O%O�MPg8ShM��
MWOkj>K�G
ONM XEY�XpV1Y�ONMPgASUM0��KNs M�jtI1M�R³SE�èRPX�KNShGEV�¥��
s M�jlm8VAKkX	RTKNS�RµM��AKNMPV1jlSUG	V1jI�
MPO�M%o¤GEJ V1Y,K�G^�1M�V M�RTM jNjNX�ONm,K�G
H,GAY8MWuBX ONM�X�uUS�jtKNS�R%I ONG�� uUMPH O¦XpKNsLMPOµK�s1XpV.K�s MnjlH�Xpuhu�M��LXpH,I uhM�j>G�o¤KNMPV�o¤GEJ V Y[SUV[O�M�jtM XpOkRks[I XpI1MPOkj³¥
q�M�X�u�jlG�R�s1X�V \EM Y*jlGEH,M0��s1XpK#KNs M�jtMWH�XpVAKNS�R�Y8M?�1V ShKNShGEV�Gpo�XW�kjlKNMPI�]O��S�¥ Mi¥U]iKNsLM�jtMPH XpVAKNS�RWj�G�o(jlKkX�KNM
KNO¦XpV1jlSUK�SUGEV jT¥��
s M�O�M�jtK�G�o�K�s S�j�jlM�RTK�SUGEV:� OkjtK#Y8M jNRTO�Sª�1M�j¸K�s M
o¤M�XpK�J ONM j¸SUV�RTG	H,H,G	V���ShKNs,QiK¦XpK�M�R�s XpONK¦j
XpV Y*KNsLMPV�GEJ O�R�s XpV \	M�j�XpV1Y�M��AKNMPV1jlSUG	V1jT¥

\2Ó"Ò t�ãZ×`Ý	å2Þ7ãdÙ ß�Ür�4Ö�æ�æ³Ö�Üvu�ß�ÝwDx	�Ý@×`Ý@ã��!D¬×�Þ*Ý7Ù
y{z#|�i�m'oY}�~�}�i�oU� £ V�QiKkX�KNM�Rks1XpO�Kkjb��X�V1Y._%Q � �=�k]�jlKkX�KNM�j%H�XPm_�1M�\EONG	J I1M�Y.SUVAKNG��0ý�ÿ7ò�ú���øR÷
ø�ò��T��jtMWM
^¸Sh\EJ O�M�e¨�¦¥
QiJ1Rks,\EO�GEJ I ShV \ij
O�M�Y8J1R³M%KNs M�V8J HC�1MPO�G�o�K�OkXpV jtSUK�SUG	V1jI�8m�X�uUuhG'��ShV \nKNO¦XpV1jlSUK�SUGEV j>KNG�X�V1Y
o¤ONG	H KNs M�jlJ I1MPOkjlKkXpK�M�OkX�KNs MPO`KNs1X�VnONM��iJ SUO�SUV \�M0�8I uhS�RTShK�KNO¦XpV1jlSUKNShGEV1jBKNG�X�V1Y�o¤ONG	H¨X�uUuAGpoèKNsLM
\EO�GEJ I1M�Y
jtK¦XpK�M�jb���0ýK����ø"÷
ø�ò����¦¥b�
s MPO�M�XpONMnK��#G_��XPmLjµKNG�MPVAKNMPO�X�jtJ I1MPO¦jtK¦XpKNM�¥n^¸SUO¦jtKW]5KNs MnK�OkX�V1jtShKNSUG	V.KNG�KNsLM
jtJLI MWOkjtK¦XpK�M H�XPm,MWV1Y.XpK�KNsLM�jtJ I1MPO¦jtKkX�KNM�Lôj8�1GEO¦Y8MPOC�½K�OkXpV jtSUK�SUG	V�k¨SUV�^¸Sh\EJ O�Mne¨�¦¥ £ V.K�s S�j%RWXEjtM�]�X
Y8MTodX�J uUK jtKkX�KNMnH�J1jtK��1M,jlI1M�RTSE� M�Y®��ShKNs ShV.KNs M�jlJ I1MPOkjlKkXpK�Mi¥ £ V.KNsLMnM�� X�H,I uhMi]1jtK¦XpKNM�� S�jµMPVAKNMWONM�Y
J I1GEV�KkX��8ShV \ K�OkX�V1jtShKNSUG	V<k�¥(v�uUKNMWONV1X�KNSUgiMWuUmi]EK�s M�KNO¦XpV1jlSUKNShGEV�H�XPm^�1M�H�XEYAM�K�G�X I XpONK�S�RTJLu�XpO�jlKkX�KNM
SUV jtS�YAM�K�s M�jtJ I1MPO¦jtK¦XpKNMP�½K�OkXpV jtSUK�SUG	V�l|SUV�^¸Sh\EJ O�M�e¨�k¥c�µG	KNM�KNs1X�KµK�s M�jNX�H,M�jtJLI MWOkjtK¦XpK�M�H�XPm�s1XPgiM
KNO¦XpV1jlSUK�SUGEV j�MPV1YASUV \�XpK�KNs MC�1GEO¦Y8MPOnX�V1Y�X�K�X�V8m�VAJ H^�1MPO�Gpo�K�s M�SUV V MWO�jlKkX�KNM�j³¥_�
s M�jlJ I1MPOkjlKkX�KNM
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^¸Sh\EJ O�M�e5#v jtJ I1MPO¦jtK¦XpKNM�M��LXpH,I uhMi¥

H�XPmW�1M�M��ASUKNM Y[SUV.K��
Gw��XPmLjb�½KNO¦XpV1jlSUK�SUGEV j�n X�V1YJp SUVr^¸SU\	J ONM�e��k¥,v�V1XpuhGE\EG	J1j�KNG�K�OkXpV jtSUK�SUG	V1j
SUVAKNG�KNs M�jlJ I1MPOkjlKkXpK�Mi]EK�OkXpV jtSUK�SUG	V1j�GEJ K�G�o�K�s M�jtJ I1MPO¦jtK¦XpKNM�H X m�G	ONSU\	SUV1X�KNM
o¤O�GEH¨K�s M��1GEO¦Y8MPO�G	O�o¤O�GEH
XpV�SUV VLMPO�jlKkXpK�Mi¥c�
s M�jNXpH M�jtJ I1MPO¦jtK¦XpKNM�H�XPm,R³GEVAKkXpShVw� G	KNs�KtmAI1M�j
Gpo�M��8ShKNShV \�K�OkXpV jtSUK�SUG	V1jT¥
�I�q� �wi����7n*|8�7oM��}����7g8� ��V MnG�o�KNsLMnH,GijlKµShH,I1GEONK¦XpVAKµShV V G�g	XpK�SUGEV j ShV�QiKkX�KNM�Rks1X�ONKkj�S�j8��s1X�K
�%X�ONMPu RPXpuhu�j�KNsLM®ÿ%÷�úA÷
óªóªò�ó8��ø"÷
ø�ò��C��s S�Rks RTGEVAKkX�SUV1j�K��#G.GEOnH,G	ONM�jlKkXpK�M[H�X	R�sLSUV M�j³]BjtMPI1X�OkX�KNM�Yp�8m
Y X	jts M�Yb�1GEO¦Y8MPOkj��d^¸SU\	J ONM�§��k¥�q�s MPVnK�s M�I1X�OkXpuhuUMPuLjtK¦XpK�M���S�j¸MWV8K�MPONM�Yè]6òA÷�þ���Gpo�KNs M�jlKkXpK�M�H�XERks ShV M�jk'��lI�YnH�1X�V1Y<pÅ��ShKNs ShV[SUK�S�j�MPV8K�MPONM Y5¥�vµuUuBjlKkXpK�MnH�XERks ShV M�j�XpO�M�M��ASUK�M�Y®��sLMPVp÷�öe��KNOkX�V1jtShKNShGEV.S�j
KkX��iMPV�GEJ K�Gpo�K�s M�I1XpO¦XpuUuhMPu(jlKkXpK�Mi¥_�
sLM J1jlM G�o�I1XpO¦XpuhuUMPu(jlKkX�KNM�j�\EONM XpKNuhm.ONM�YAJ1RTM�jµK�s M jtSª¤WMnGpo�KNsLM
jtI1M�R³SE�èRPX�KNShGEV�¥�^ G	OµM��LXpH I uUMi]��#M�M�jlKNSUH XpKNM�KNs1X�KµK�s Mb�µF#v�Q jtmLjtK�MPHí�½Sd¥ Mi¥h]8K�s M�J V Y8MPONuhm8ShV \�_%Q �
H,GAY8MWu���R³GEVAKkXpShV1j�XpK�uUM�X	jtK�zP� T�� jlKkX�KNM�jb��s MPO�M�XEjnKNs M�\EO¦XpI s S�RPXpu�jtK¦XpK�M.Y8S�Xp\EO¦XpH SUVÜG	J O,_%Q � �
jtI1M�R³SE�èRPX�KNShGEV.Gpoà�µF#v�Q�s XEj%X�I I ONG��ASUH�X�KNMPuhm.zP�	��jtKkX�KNM�j�XpV1YW�1Kkj�GEVW�1giM�I1Xp\	M�jT¥�vµuUK�s GEJL\Es.KNsLM
jtmAVAKkX'��GpoèI1X�OkXpuhuUMPu jtKkX�KNM�jBS�j¸K�s M�jNX�H,M
ShVb� G	KNs�QiKkX�KNM�Rks1X�ONKkj`XpV1Yn_%Q � ��]EK�s M�jtMPH XpVAKNS�R(Y8M��1V SUK�SUG	V
S�j�YASE�èMPONMWV8KW] XEj�Y8M�j�RTONS3�1M�Y,SUV,K�s MnQiKNMPI�QiMPH�X�V8K�S�RPj(jlM�RTKNShGEVw�1MPuUG���¥
�_m�m�~U�4oU� £
GEK�s$QiK¦XpK�M�R�s XpONK¦j%XpV Y._ Q � �ÜX�uUuUG��xK�s M�J jtMnGpo>jtKkX�KNMPa¤H�X	R�s ShV M�XpO�OkXPm jT��jtMWMn^¸Sh\EJ O�M
�
�¦¥,QiKkX�KNM�H�XERks SUVLMnXpO�OkXPmLj�X�ONM jtMPH XpVAKNS�RWXpuUuhm,M��iJ SUg	X�uUMPVAKµK�G�S�Y8MPVAKNS�RPXpuBI1X�OkXpuhuUMPu�jtKkX�KNM�H�XERks ShV M�j
J V S)�©JLMPuUm�S�Y8MWV8K�SE�1M�YC�8m�XpV�SUV1YAM��5¥#Z(XERks�Gpo(K�s MnX�ONOkXPm�MPuhMPH,MPVAK�j�S�jbMWV8K�MPONM�Y�GEO%M��ASUK�M�Y^��s MWV[KNsLM
XpO�OkXPm�S�j�MPVAKNMPO�M�Y G	O
M��ASUK�M�Y5¥ £ V Y8SUgAS�Y8J Xpu1X�ONOkXPm�MPuUMWH,MPVAKkjBXpONM�ONMTo¤MPO�MPV1RTM Y:�8mnK�s M�XpO�OkXPmnV1X�H,M%X�V1Y
XpVÜShV1Y8M���g	XpuUJLMi¥�^ GEOnM0� X�H,I uUM�]>��KNs MWONadvµSUO¦RTOkXPo¤K�� c��(ONMTo¤MPO¦j�K�G.KNs M�KNsLSUOkYrXpONO¦XPm�MPuUMWH,MPVAK%SUVÜKNsLM
M��LXpH,ILuUMi¥(q$M�o¤GEJ V Y[KNs1X�K%Y8M��1V SUVL\�X jlI1M�RTS�X�u¸K�G
�iMPV����{�!����L KNs XpK%O�MTo¤MPONMWV1RTM�j
K�s M�MPuhMPH,MPVAK(g	XpuUJLM
o¤ONG	H ��ShKNs ShV$K�s1XpK�MPuUMWH,MPVAKµS�j J jtMTo¤J u(o¤GEO�I1XEj�jtSUVL\[KNsLM,S�Y8MWV8K�SUKlm[G�o�KNs M�MPuUMWH,MPVAKµK�G.X o¤JLV1RTKNShGEV�]
Mi¥ \ ¥U]%� O¦X<� RTalQARTGEO�M����{�!���
�¦¥
���7g=g4iK�U}����	i�oU� F(G	V1Y8ShKNSUG	V1XpuLRTG	V V M�RTK�SUgiM�jèXpO�M�J1jtM�Y!��s MPV�KNOkX�V1jtShKNShGEV1j�GEJ K`GpoèXµI XpONK�S�RTJLu�XpOBjlKkX�KNM
SUVAKNG�K��
G�GEO�H GEONM#Y8S��èMPONMPVAKBjtK¦XpK�M�j�XpO�M
K¦X'�iMPVT�1XEjlM�Y�GEV�KNs M jNXpH M
MPgiMPVAK6�LJ K�\EJ XpOkYAM�Y:�8m Y8SE�èMPO�MPV8K
 �¡ ¶k²�¶k¾¯¾¯¹l¾	®½¼d¶�¼¤¹l®(¶k²½¹(¶k¾¯®¤±
´Pº�±k°�º�¶k®�¢¤±T²¤¼½¬�±³ðT±³º	¶�¾	»�²½±�ÁPÀ	ó�¼½®�£	Ï¤¢¤»�²½±�ÁPÀ	ó�¼¸®¤¼d¶�¼¤¹l®�£	ÏE¶kº	Á¥¢¤Ð�ÂBÔ�®¤¼d¶�¼¤¹l®�£	×
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^¸SU\	J ONMT§5��
sLM�I1X�OkXpuhuUMPu�jtK¦XpKNM

Other-Aircraft, i:[1..30]

^¸Sh\EJ O�M �Y
v QiKkX�KNM � X	R�sLSUV M�v�ONOkXPm
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(a) State machine without
a conditional connective

(b) Same state machine using
a conditional connective

(c) Conditional connective used
to select default state

A B
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D

A B

C
C

D

A B

C
C

D

ee (X)

e (Y)
e (Z)

(X)

(Y) (Z)

(X)

(Y) (Z)

e

^¸Sh\EJ O�M[y� £ V¡K�s M.Y8S�Xp\	OkXpH jT]!�NM��.S�jnKNs M�KNO�SU\E\	MPONShV \�MPgiMPVAKnXpV Y ��¦;�8]!��§!�A]
X�V1Y �Y¨	��XpO�M[KNsLM
\EJ XpOkYASUV \ RTGEV Y8SUK�SUGEV jT¥

RTG	V1Y8SUK�SUG	V1j��d^¸SU\	J ONM�yW�dX¨�A�k¥��
s M�KNO¦XpV1jlSUKNShGEV�o¤ONGEH K�s MnjlGEJ O¦RTMnjlKkXpK�M�K�G K�s MnRTG	V V M�R³KNSUgiM�S�j�KkX'�iMWV
XpK�KNsLM[GARPRTJLONONMWV1RTM�Gpo�KNsLM[MPgiMPVAKP¥µ�
s M XpI I O�GEI O�S�X�KNM.YAM�jtK�SUV1X�KNSUG	V�jlKkXpK�M.S�j�Y8MPK�MPONH,ShV M�Y��1XEjlM�Y
GEV�\EJ XpOkYASUV \ RTGEV1YASUKNShGEV1j�KNs1X�K[X�ONMrY8M?�1VLM�Y¡GEV�KNs M.K�OkX�V1jtShKNSUG	V1j o¤ONG	H KNs M�RTG	V V M�R³KNSUgiM�KNGÜKNsLM
Y8M�jlKNShV1XpK�SUGEV�jlKkXpK�M�j���^¸Sh\EJ O�M
y!���	��k¥(QiGEH M�\EJ1X�OkY8ShV \�RTGEV1YASUKNShGEV1j�H�XPm�� M(I u�XERTM Y G	V�K�s M(KNOkX�V1jtShKNShGEV
o¤ONG	H jlGEJ O¦RTM�jtK¦XpKNM�K�G�RTGEV VLM�RTKNShgiMnSëo�X�uUu�KNsLM�Y8M�jlKNSUV XpKNShGEVÜjlKkX�KNM�jnjls1XpO�M*K�s GijlM�RTGEV1YASUKNShGEV1j³¥�^ G	O
X[R³GEH,I uhMPKNM jtI1M�RTS��èRPX�KNSUG	V�]¸K�s M�\EJ1X�OkY8ShV \.RTG	V1Y8ShKNSUG	V1j o¤O�GEH K�s M�RTG	V V M�RTK�SUgiM�KNG[K�s M Y8M�jtK�SUV1X�KNShGEV
jtK¦XpK�M�j¸H�J1jtK��1M
H�J K�J1XpuhuUm�M�� R³uUJ1jlSUgiM(X�V1Y�H�J1jtK5o¤G	ONH XµK¦XpJ K�GEuUG	\EmU� �i��� � wAz?��¥(QiGEH MPKNShH,MPjèXµjlKkX�KNM
Rks1XpV \	MnS�j�V GEK�Y8M jtSUO�M�Y5¥�^ G	O%KNsLM�jtM RPXEjlM�jT]�X,K�OkXpV jtSUK�SUG	V.uUM�X	Y j o¤O�GEH)KNs M�RTG	V1Y8ShKNSUG	V1Xpu`RTG	V V M�RTK�SUgiM
�1X	R/��KNG�KNs M�jlGEJ O¦RTM�jtK¦XpKNM�]�KNsAJ1j�M��AI uhS�RTShKNuUm�jlI M RTSëo¤mASUV \�KNs M RTSUO¦RTJ H�jlKkXpV RTM�jbo¤G	O�R�s1X�V \EShV \.jlKkX�KNM
÷�ö*üµo¤GEO�ONMPH XpSUVLSUV \�SUV�XnjtK¦XpKNM�¥

v KNOkX�V1jtShKNShGEVÜH J jtK:�1MP\	SUV XpV Y<MPV1Y�ShVÜX$jlKkX�KNM� 
K�s MPO�MTo¤GEO�Mi]�KNs M�X	RTKNJ1X�u�jtK¦XpKNM�K�OkXpV jtSUK�SUG	V¡S�j
KNsLMnKNOkX�V1jtShKNShGEV[o¤ONG	H"K�s MnjlGEJ O¦RTM�jtK¦XpKNMnK�G�KNs M RTGEV VLM�RTKNShgiM�RTGEHC� SUVLM�Y_��SUKNs.K�s M�K�OkX�V1jtShKNSUG	V�o¤O�GEH
KNsLM,RTG	V V M�R³KNSUgiMnK�G�KNs M Y8M�jlKNSUV XpKNShGEVÜjlKkX�KNMi¥[F(G	V1Y8SUK�SUG	V1Xpu#RTG	V V M�RTK�SUgiM�j�Gpo¤KNMWV�X�I I1M�XpO�X	j�Y8MTodX�J uUK
�kjlKkX�KNM�jA�^��^BSU\EJLONM�y¯�dR'���SUV _ Q � ��]	MPgiMPVnKNsLGEJ \	s,KNs MWm�XpONM�V G	K
jlKkX�KNM�j³¥��
s M%X	RTKNJ XpuèY8MTodX�J uUK(jlKkX�KNM
S�j�Rks G�jtMPVw�1X	jtM�Y�GEV[K�s M�RTGEV Y8SUK�SUGEV j
GEV[K�s M�KNO¦XpV1jlSUKNShGEV1j
G	J K�Gpo(K�s M�RTGEV1YASUKNShGEV1X�uBRTGEVLV M�RTK�SUgiMi¥

\2Ó�\ ÛoD¬×IÜcGIãdÙ�Ý7Ör	�Ý@×`Ý@ã��!D¬×�Þ*Ý7Ù
£
GEK�s�jlm8VAKkX	RTKNS�R�X�V1Y$jlMPH�X�V8K�S�R�R�s XpV \	M�j�XpV1Y�XEY YASUKNShGEV1j2�#MPONMnH�X	Y8M�K�G�KNs M�jlMb�1XEjlS�R�o¤M�XpK�J ONM jµGpo
QiK¦XpKNM R�s1X�ONK¦jT¥

z��



����m�iK�U}�i�h`����npn�z=g�����~�}�����g8� _%Q � � ShV1RTuUJ Y8M�jnKNs M�X'�LSUuUShKlm�KNG�H GAY8MPu�KNsLM®�1MPs X gASUG	O,Gpo�XpuUu
RTG	V8K�ONGEu`uUGiGEIrRTG	H,I1GEV MPVAKkj!�½VLGEK�çlJ1jtK�KNs M�RTG	V8K�ONG	uUuUMWO?� XpV1Y.KNs M RTGEH H J VLS�RPX�KNSUG	V_�1MPK��
MPMWV.KNs MPH ¥
��s8mLjtS�RPXpuhuUm Y8S�jlKNShV1RTK�RTG	H,I1GEV MPVAKkj#XpO�M�H,GAY8MWuUM�Y,X	jµjlMPI1X�OkXpK�M_�dRTGEH,H�J V S�RTX�KNShV \5�`jtK¦XpK�M�H�X	R�s ShV M�j³¥
£
ONG�XEY RWXEjtK�R³GEH,H�J V S�RTX�KNSUG	V�]�X	jnY8M?�1V M Y$SUV¡Q�KkXpK�M�Rks1XpO�KkjT]BS�j�XpVÜSUV1X�I I O�GEI O�S�XpK�M�X'� jtKNO¦XERTK�SUG	V o¤G	O
RTG	H,H JLV S�R³XpK�SUGEV[�1MPK��
MPMPV.ILs8mLjtS�RPXpuhuUm.YAS�jtK�SUV1R³K�RTGEH I G	V MPVAKkj:�¤Mi¥ \L¥U]�K��
G�XpShOkRTO¦X o¤K��k¥ £ VAKNMPO¦RTGEH I G	a
V MPVAK�RTG	H,H�J V ShRPXpK�SUG	V<ShV�_ Q � � S�j H,GAY8MWuUM�Y XEj,Y8ShONM�R³KNM�YÜH,M�jNj�Xp\	M�j,jtMWV8K�X�V1Y�ONM�RTMWSUgiM�Y$G�giMPO
J V S�Y8SUO�M�RTK�SUGEV XpuBRks1XpV VLMPu�jI�1MPK��
MWMPV.RTG	H,I1GEV MWV8K�jlKkXpK�M�H�X	R�sLSUV M�j³¥I�
sLM�uUShH,SUK¦j>G�o(SUVAKNMPO�V1Xpu��LONGiX	Y8a
RPX	jtK�RTG	H,H JLV S�R³XpK�SUGEV XpO�M�Y8MPVLGEKNM YU�Am,K�s S�R��b�1GEOkYAMPOkj�XpO�GEJ V1Y�X�RTGEH I G	V MPVAK#jtKkX�KNM�H�X	R�s ShV MT��jtMWM
^¸Sh\EJ O�M�w¨�ï iSUVAKNMPO�V1XpuhuUm2� O�GiX	Y RPXEjlK(MPgiMPVAKkj6��SUK�s SUV X%RTG	H,I1GEV MPVAK`jtKkX�KNM�H�X	R�sLSUV M(RWXpV V G	K#RTONG�jNj¸K�s S�R��
�1GEO¦Y8MPOkj³¥
©=�	i�g¤}�oU� _ Q � �$SUV1R³uUJ1Y8M j
K��#GnKlm8I1M�j�Gpo(MWgiMPV8K¦jª> SUVAKNMPO�V1XpuèXpV Y*M��AKNMPO�V1Xpud¥ £ VAKNMPO�V1Xpu�MWgiMPV8K¦j
X�ONM
RTG	H,H JLV S�R³XpK�M�YW��SUK�s SUV X.jtShV \EuhM�RTG	H,I1GEV MPVAKnjlKkX�KNM�H�XERks ShV M J jtSUVL\.KNs M.QiK¦XpKNM R�s1X�ONKT� ONG�XEY RPX	jtK
H,M�Rks1X�V S�jlH.]TSd¥ Mi¥h]PKNs MPm�RPX�V V G	K
R³ONGij�j¸KNsLM�KNs S�R/�2�1G	OkY8MPO¦j(XpONG	J V1YnKNs M RTGEH I G	V MPVAK�jlKkX�KNM�H�X	R�s ShV M�j³¥
�
sAJ1jT]¬�µF#v�Q Y8GiM�j�V GEK,VLM�RTM�j�jNXpO�SUuhm��AV G��"X��1GEJ K XpVAm¡MPgiMPVAKkjnSUV�K�s M�XpuhKNShH,MPKNMWOnGEO,ShV�GEKNsLMPO
XpShOkRTO¦X o¤K#J V uUM jNj
X�V�M��8K�MPONV Xpu1H,M�j�jNXp\	Mµs XEjI�1MPMPV�jlMPVAKI�1MPK��
MPMWV K�s M�jtM�K��#GnRTG	H,I1GEV MWV8K¦jT¥ £ V8K�MPONV Xpu
MPgiMPVAKkj(X�ONM�J1jtM Y GEV uhm o¤G	O�GEV M�giMPO�m�jtI1M�RTS��èRµI JLONI1GijlM�(_ Q � �$jlI M RTSE�èRWXpKNShGEV1j#XpO�M�ILJ ONM2�Lu�XER���� G��
jtI1M�R³SE�èRPX�KNShGEV1j�Gpo1K�s M(H�XpK�s MPH�X�KNS�RPXpu��½ShV I J K��PG	J KNI JLK?�5o¤J V RTKNShGEV�KNG2�1M RTGEH,ILJ KNM�Y��8m%K�s M�jlGpo¤K���X�ONM� 
SUVAKNMWONV1X�u�MPgiMPVAKkj
X�ONM�J1jtM�Y�KNG�GEO¦Y8MPO�KNs M�MPg	XpuUJ XpKNShGEV�Gpo#K�s1XpK�o¤J V1RTK�SUG	V�¥I£�X	jtS�RPXpuhuUm,K�s MPm�jlMPONgiM�KNsLM
jNX�H,M%I JLONI1GijlMnXEj�I1X�ONMPVAKNs M jtM�j
ShV[X�uU\	M�� OkX�S�R%M��iJ1XpK�SUG	V1jT¥

Zd�8K�MPONV1X�u
MPgiMWV8K¦jT]�GEV�K�s M,G	KNs MPO�s1X�V1Y5]�O�MPI ONM jtMPVAK�ONM�X�u�RTG	H,H JLV S�R³XpK�SUGEVû�½H,M jNjNX�\EM,I XEjNjlSUV \��
�1MPK��
MPMWV~�µF#v�Q�XpV Y$KNs M�GEK�s MPO�RTG	H,I1GEV MPVAKkjb�djtMPV1jlGEO¦jT](XER³KNJ1X�KNGEO¦jT]BMPKkR'��G�o�KNs M jtmLjtK�MPH.¥C�
s MPm
XpO�M�ONM��iJ SUO�M�YnGEV uhm^�1M�RPX�J1jtM!�#M%SUV1R³uUJ1Y8M�SUV GEJ O�H,GAYAMPu5K�s M%M��AKNMPO�V1XpuèSUVAKNMPOlodXERTM�KNGnK�s M�jlm jlKNMPHÄ�½ShV
KNsLS�j(RPXEjlMi]��µF#v�Q%��X�V1YnKNs M�XEj�jtJ H,M Y:� MWs1XPg8ShGEO(Gpo�KNs M�G	KNs MPO#RTG	H,I1GEV MWV8K¦j¸Gpo�KNs M�I O�GARTM�j�j
RTG	V8K�ONGEu
uUGiG	I��½K�s M�XpuUK�SUH,MWKNMPO¦jT]�GEKNsLMPO�X�SUOkR³OkX o¤KW]iI SUuhGEKkj³]iMPKkRE¥��k¥Z�
s Mµu�XpV \	J1Xp\	M�Y8GiM�j
VLGEK(I ONG	s Sª�LSUK
K�s M�J1jtM�Gpo
M��AKNMPO�V1Xpu�MWgiMPV8K¦j
X	jbK�ONSU\	\EMPO�SUV \nMWgiMPV8K¦j
GEV�KNOkX�V1jtShKNShGEV1j�  s G��
MPgiMPOW]8ShV*K�s Mb�µF#v�Q £�£ jlI M RTSE�èRWXpKNShGEV�]
M��AKNMPO�V1XpuèMPgiMPVAK
K�ONSU\	\EMPO¦j�XpO�M�ONM jtKNO�S�RTK�M�Y K�G�jtmLjtKNMWH RTGEH I G	V MPVAK
ShV8K�MPOtodX	RTM�Y8M?� V SUK�SUGEV jT¥
f0g¤}�i�mM«�~e��i*�wi1¬Zg#�g}����7g=oU� �
s M,ShV8K�MPOtodX	RTM�Y8M�j�RTONShI KNShGEV�S�j�X�V�SUH I G	ONK¦XpVAK�I XpONKnG�o�XpVAm$O�M��iJ SUO�MPa
H,MPVAKkj�jlI1M�RTSE� RPXpK�SUGEV�u�X�V \EJ1X�\EMi¥�_ Q � � ShV1RTuhJ1Y8M�j�X�V.SUVAKNMPOlodXERTM�Y8M�j�RTONShI KNShGEV,o¤GEO�M�XERks.jlMPI1XpO¦XpK�MPuUm
H,GAY8MWuUM�YÜjtmLjtK�MPH R³GEH,I1GEVLMPV8KW]I��s S�R�s Y8M�jNR³ONSª�1M�j�Xpuhu%M��AKNMPO�V1Xpu�RTG	H,H JLV ShRPXpK�SUGEV�o¤GEO,K�s1XpK�RTG	H,a
I1GEV MWV8KW¥ ��J O JLV1Y8MPO�uUmASUV \.H,GAYAMPu
S�j RTG	H,H�J V S�R³XpK�SUV \�jlKkXpK�M[H�X	R�sLSUV M�j�[QAZ��%� MPgiMPVAKkj�ShV<G	V M
RTG	H,I1GEV MPVAK�K�ONSU\	\EMPO�_µZ
F#Z £� Z$MPgiMPVAKkj�SUV XpVLGEKNsLMPO#RTGEH,I1G	V MPVAKP¥�Z(X	R�s�RTG	H,H�J V S�RWXpKNShGEV�jtI1M�R³SE�1M�j
SUK¦j�jtGEJLOkRTM XpV1Y�Y8M�jlKNShV1XpK�SUGEV�¥ f V uhSª�iM�F�Q��]� ��GiX©� y
�(XpV Y�jtG	H,M�RTGEH H J VLSURWXpKNShV \ jtKkX�KNM�H�XERks ShV M
H,GAY8MWu�jT]�Mi¥ \ ¥U]%� Q�s1XEw	�
��]	_ Q � ��Y8GiM j�VLGEK�O�M��©JLSUONM#jlm8V1Rks O�GEV G	J1j�SUVAKNMPO¦RTGEH,I1G	V MPVAK�RTG	H,H JLV S�RPX�KNS§GEV�¥

�
s M�ONM RTMPSUILK�Gpo�XµH,M�j�jNX�\EM��8m�X%R³GEH,I1GEVLMPV8K`jtK¦XpK�M�H�XERks SUVLM�S�jBjtSh\EV1X�uUuUM Y��Am�K�s M
GARWRTJ ONO�MPV1RTM#Gpo
XpV�M��AKNMWONV1X�u�_�Z F#Z £� Z�MPgiMPVAKP¥4�
s M jtM�MPgiMPVAKkj�H�XPmnKNO�SU\	\EMPO jtKkX�KNM�Rks1XpV \	M�jI��SUK�s SUV KNs M%O�M�RTMPShg8ShV \
RTG	H,I1GEV MPVAKP]	S�¥ M�¥U]�gEX�uUJ M j�XpO�M%X	jNjtSh\EV M Y K�G�ShV I J K`gEX�ONS�X'� uhM�j=�1X	jtM�YnGEV�SUV8o¤G	ONH�X�KNShGEV�RTG	H,H JLV S�R³XpK�M�Y
SUV�KNs M�H,M jNjNX�\EMi¥à£
M�RPXpJ jtM�KNs M jtK¦XpKNM Y8S�X�\EO¦XpH�j�ONMPILONM�jlMPV8K�SUV \�jlJ1Rks[jlKkX�KNM�K�OkX�V1jtShKNSUG	V1j%X�ONM�K�ONShg8S�Xpu

zWy



XpV Y¡I ONG�gAS�Y8M�V G�J1jlMTo¤J u�SUV8o¤G	ONH�X�KNSUG	V�](GEV uhm<K�s M[K�OkX�V1jtShKNSUG	V�Y8M�j�RTONShI KNShGEV1j�XpO�M[SUV RTuUJ1YAM�Y<ShV¡KNsLM
_%Q � �ÜjtI1M�RTS��èRPXpK�SUG	V�¥!�
s MnSUVAKNMWOtodXER³MnY8M�j�RTONShI KNShGEV�SUV1RTuhJ1Y8M�j�KNsLM�jtGEJLOkRTM�X�V1Y.Y8M�jlKNSUV XpKNShGEV.G�o�KNsLM
H,M�j�jNX�\EMi]AKNs M�KNO�SU\	\EMPO�SUV \�_�Z
F#Z £� ZÜMPgiMPVAK#XpV1Y�\EJ1X�OkY8ShV \,R³GEV1Y8ShKNShGEV�] K�s M%H�X�I I SUVL\nGpo`H,M�jNj�Xp\	M
�1MPu�Y*V1X�H,M�j�X�V1Y*g	XpuhJ M�jµK�G g	X�ONS�X�� uUM�V1XpH M�j�XpV1Y[g	X�uUJ M�j³]5X�V1Y[X�V8m�ShV8K�MPONV1X�uUuhm,\EMPVLMPOkX�KNM�Y�MPgiMPVAKkj
ONM jtJ uhKNSUVL\ o¤O�GEH KNs M�ONM�R³MPSUI K�G�o(KNsLM�H,M�j�jNX�\EMi¥��µG	KNMnX�\iX�SUV.KNs XpK%ShV8K�MPOtodX	RTM�Y8M�j�RTONShI KNShGEV1j�Y8M�j�RTONS3�1M
KNO¦XpV1jlSUK�SUGEV j���ShKNs ShV*K�s M�ONM�R³MPSUgASUV \ RTGEH I G	V MPVAK�jlKkXpK�M�H�X	R�sLSUV Mi¥4�
sAJ1jT]1\EJ XpOkYASUV \ RTGEV Y8SUK�SUGEV j���ShuUu
V MPgiMWO8� uhGAR/��ONM�R³MPSUI K�Gpo X,H,M�j�jNX�\EM:�LJ K%H�XPm�I ONMWgiMPV8K�KNsLM�XEjNjlSU\	V H,MPVAKµG�o#H,M�jNj�Xp\	M:�1MPu�Y[g	X�uUJ M�j
KNG�SUVLI J K�g	XpO�S�X'�LuUM�j³¥

��J KNI JLK�g	X�ONS�X�� uUMng	X�uUJ M XEj�jtSU\	V H,MPVAKkj�XpV1Y.KNs M jtMWV1Y8SUVL\*G�o�H,M jNjNX�\EM�j�KNG�GEK�s MPO�RTGEVAKNO�GEuha½uhGiGEI
RTG	H,I1GEV MPVAKkj�XpO�M�K�ONSU\	\EMPO�M�Y®�Am�KNs M�GARPRTJ O�ONMPV RTM�G�o(SUVAKNMPO�V1XpuBMPgiMPVAKkj³¥�Z(XERks.GEJ K�I J K%ShV8K�MPOtodX	RTM�Y8MWa
jNR³ONSUILKNSUG	V��½O�MPI O�M�jtMPVAKNShV \�X�K�OkXpV jtSUK�SUG	V®��ShKNs ShV K�s M�jlMPV1Y8ShV \nRTG	H,I1GEV MWV8K#jtK¦XpK�M�H XERks SUV M���RTG	V8K¦XpShV1j
KNsLM�H,M�j�jNX�\EM�jtG	J OkRTM XpV1Y�Y8M�jlKNSUV XpKNShGEV�]1KNsLM�ShV8K�MPONV Xpu�KNO�SU\	\EMPO�SUV \�MPgiMPVAK�X�V1Y*\	J1XpO¦Y8SUV \ RTGEV1YASUKNShGEV�]
KNsLM�H XpI I ShV \nGpo�GEJ K�I J K%g	XpO�S�X�� uUM�V1X�H,M�j�XpV Y*g	XpuhJ M�j�KNG�H,M�jNj�Xp\	M;� MPu�Y,V1X�H,M�j
X�V1Y[g	XpuhJ M�jT]1X�V1Y
KNsLM�ShV8K�MPONV XpuUuhmn\EMPVLMPOkX�KNM�Y�M��8K�MPONV Xpu¸Q©Z>��� MWgiMPV8KW¥
���7n*|®�7g4i5g�}my_}�~K}�iI¯°~e��±#�Vg4i5oU� Z(X	R�s�jlKkX�KNM%H�X	R�sLSUV M#S�j
_%Q � �[H�XPmT� M Y8SUgAS�Y8M Y ShV8K�G�K�s ONMWM
I1X�ONKkj`jtMPI1X�OkX�KNM�Y:�Am�Y8GEJ*�LuUM�jtG	uUS�Y�uUShV M�j���jlMPM�^¸Sh\EJ O�M�w��k¥��
s M#H,S�Y YAuUM�I1X�ONK(R³GEVAKkXpShV1j¸K�s M
\	OkXpILs S�RPX�u
jtK¦XpK�MµH�X	R�sLSUV Mi¥\�
s MµK�GEI XpV1YC� G	KNK�GEH|I1X�ONKkj#RTGEVAKkX�SUVnShV I J K#XpV Y G	J KNI JLK
g	XpO�S�X'�LuUM�j³]EONM�jlI1M�RTKNShgiMPuUm�¥
vµuhu%_%Q � �:ShV I J K¦j,XpO�M|�Lu�XER���� G��ÜSUVLI J Kkj_��s ShuUM�GEJ K�I J Kkj�X�ONMrRPXpu�RTJ u�X�KNM�Yl��Y8MWONSUgiM Y��:�Lu�XER���� G��
GEJLKNI J K¦jT¥

�µM?�1VLSUKNShGEV1j�H J1jlK8�1M�I ONG�gAS�Y8M Y*o¤GEO�X�uUu�ShV I J K�X�V1Y.GEJ K�I J K�g	XpONS�X'� uhM�jT¥ Z>X	R�s�YAM?�1V ShKNSUG	V�RTGEVLa
KkX�SUV1j�

[ �5GARPX�KNShGEV��¤KNs M�X	jNjtGAR³S�XpK�M�Y._%Q � �$jlKkX�KNM�H XERks SUV M�]EMi¥ \L¥I����V a�v�SUOkR³OkX o¤K��k¥
[ QiG	J OkR³M�G	O%��M�jtK�SUV1X�KNSUG	V~�½M��AKNMPO�V1Xpu�RTGEH I G	V MPVAKP]AMi¥ \L¥(XpuUK�SUH,MWKNMPO��k¥
[ �(m8I1MC�½Mi¥ \ ¥h]8SUVAKNMW\EMPO��k¥[ Zd�AI M RTKNM�Y�_�XpV \	MC�½Mi¥ \ ¥U]AaNzW�8]ô�E�E��¥U¥U¥�zW�8]ô�E�E���k¥
[ ��OkX�V8JLu�XpO�SUKlm[�½Mi¥ \ ¥U]èzP���k¥[ f VLSUKkj2�¤Mi¥ \L¥U]io¤MPMPK?�¦¥
[ �5G�XEY��½M�¥ \ ¥h]iGEV M�I MWO�jtM�RTG	V1Y��¦¥
[ Zd�LRTMPI K�SUGEV��%X�V1Y8uhSUV \ £ V8o¤G	ONH�X�KNSUG	V��½M�¥ \ ¥h]8G	J K�Gpo(O¦XpV \	M�g	XpuhJ M�j�X�ONM�KNO�M�XpK�M�Y�XEj�¤PMPONG��k¥
[ ��OkX	RTM�X'�LSUuUShKlm ShV8o¤GEO�H�XpK�SUGEV¢�½Mi¥ \ ¥U] � �¬� Q _�MTo¤MPO�MPV1RTM
�¦¥
£ V�XEY Y8ShKNShGEV¡K�GÜKNs M X'�1G�giM.SUKNMWH�jT](GEJ K�I J K,g	X�ONS�X�� uUM Y8M�j�RTONShI KNShGEV1j,X�u�jlGÜRTGEVAKkX�SUV�K�ONSU\	\EMPO�SUV \

MPgiMPVAKkj#XpV1Y�g	XpuUJLM�X	jNjlSU\EVLH,MPVAKkjT¥
kIm�~*g4oM�g}�����gr�wi1¬Zg#�g}����7g=oU� ��OkX�V1jtShKNSUG	V Y8M?� V SUK�SUGEV j ShV�_ Q � �|RTGEVAKkX�SUVñ�1giM.I1XpO�Kkj���Nz��,KNsLM
S�YAMPV8K�SE�èRWXpKNShGEV�]������BKNs M�uhGARPXpK�SUGEV�]��dc¨�BKNsLM�KNONSh\E\	MPONShV \%MPgiMPVAKP]��½���BKNs M�\	J1XpO¦Y8SUV \ RTGEV Y8SUK�SUGEV�]iXpV1Yw��e��
KNsLM�G	J KNILJ K%X	RTKNShGEV�¥c�
s M�S�Y8MPVAKNS��èRPX�KNSUG	V�]8uhGARPXpK�SUG	V�]1XpV1Y�KNO�SU\E\	MPONShV \�MPgiMPVAK�XpO�M�KNs M�GEVLuUm�ONM��iJ ShONM�Y
I1X�ONKkj³¥
^BSU\EJLONM�zP��jts G���j�KNs M%o¤G	ONH G�o(XnKNO¦XpV1jlSUKNShGEV Y8M?�1V ShKNShGEV,ShV[_%Q � ��¥
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Input-Variable : Type
Input-Variable : Type
Input-Variable : Type

Input:

Output:
Output-Variable : Type
Output-Variable : Type
Output-Variable : Type

C

Component-Name

^¸SU\	J ONM�w�
QiKkX�KNM � X	R�sLSUV M2��ShKNs�v%j�jtGARTS�XpKNM Y  X�ONS�X�� uUM j

�	�



Z(XERks�K�OkX�V1jtShKNSUG	V�S�j5S�YAMPV8K�SE�1M Y��AmµShKkj�jlGEJ O¦RTM#XpV1Y�Y8M�jlKNShV1XpK�SUGEV�jlKkXpK�M�jd� QiKkX�KNMPalQ ²_) QiKkX�KNMPad� �¦¥
��OkXpV jtSUK�SUG	V1j
jlI uUShKI�Am�X�RTG	V1Y8SUK�SUG	V1Xpu�RTGEV VLM�RTKNShgiM�XpO�M�Y8M?�1VLM�Y ShV K��#G�I1X�ONKkj³¥I�
sLM��1O¦jtK#I1XpO�K�GpoBKNsLM
Y8M?� V SUK�SUGEV S�j>S�Y8MPVAKNS��1M�Yb�8m�KNs M RTGEV VLM�RTKNShgiM%YAM�jtK�SUV1X�KNSUG	V�]5��sLSUuUM�KNs M�jlM�RTG	V1Y,I1XpO�K�S�j>S�Y8MPVAKNS��1M�Yb�8m
KNsLM,RTG	V V M�R³KNSUgiM jtG	J OkRTM�]>� QiK¦XpK�M ²!) R³ G	O R³ ²$) Q�KkXpK�M �¦¥ £ o jlMPgiMPOkX�u�KNO¦XpV1jlSUK�SUGEV j�s1XPgiMnKNsLM
jNX�H,MnYAM?�1V ShKNSUG	V��¤S�¥ M�¥U] KNsLM�jNXpH M�uhGARPXpK�SUG	V�]�KNONSh\E\	MPOP]èRTGEV Y8SUK�SUGEV�]�XpV1Y[G	J KNILJ K�XERTK�SUGEV	�k]1KNs MPV.K�s MPm
H�XPm:�1M�Y8M?� V M�YnKNGE\	MPKNsLMPOP¥
QiG	H,MPK�SUH,M�jBX�jlSUV \	uUM%K�OkX�V1jtShKNSUG	V�Y8M?� V SUK�SUGEV XpI I uhSUM�j�K�G�XpuUu1K�OkXpV jtSUK�SUG	V1j
SUVAKNG�X%I1X�ONKNS�RTJ u�XpO#jtK¦XpKNM�¥��
s M%jlI1M�RTS�X�uèjtmAH^�1GEuµ´H¶¥·[H X mT�1MµJ1jlM�Y,X	j>X�jts G	ONK�s1XpV1Yno¤GEO�X�uUu1jlGEJ O¦RTM
jtK¦XpK�M�jT¥

^ GEO�M�� X�H,I uhMi]EKNsLM o¤G	uUuhG'��ShV \nKNO¦XpV1jlSUK�SUGEV�S�Y8MWV8K�SE�èRPX�KNShGEV
¸%�	354
C���}��lD54c¹kC1º¼» �µG	ONKNs ²_) Z(XEjlK

QiG	J KNs ²$) Z>X	jtK
q�M�jtK ²!) Z(XEjlK

H,Sh\EsAKI�1M�ONM���O�SUKNK�MPV,J1jlSUV \%
¸%�	354
C���}��lD54c¹kC1º¼» 5=½¿¾J²_) Z(XEjlK

�
s M�óÀ�'þ�÷
øRôg��ö¢� MPu�YÜGpo�K�s M[K�OkXpV jtSUK�SUG	V�Y8M?� V SUK�SUGEV jts G���j^��sLMPONM�SUV KNs M jtK¦XpKNM�H�XERks ShV M,KNsLM
KNO¦XpV1jlSUK�SUGEV�H�XPm��1M.o¤GEJ V Y5¥»�
s M�uUGARWXpKNShGEV�S�j,\EShgiMPV�XEj�X�s SUMPO¦XpO¦R�s S�RPXpu�I1X�KNs�]%J1jlSUV \ KNs Mñ��Á
�
jtmAHC� G	u5K�G,jlMPI1XpO¦XpK�M�K�s M�_ Q � ��jtK¦XpKNM�u�X'�1MPu�j³¥(^ GEO�M�� X�H,I uhMi]iXnKNOkX�V1jtShKNShGEV�XpK�KNs M�uhGARPXpK�SUGEV

Â��$��~K}����7g�q ��K�s MPO vµSUO¦RTOkXPo¤K
Áb� O¦XER��iM�Y�Á £ VAKNO�J1Y8MPO QiK¦XpKNJ j jtadeE�
s1X	jµSUK¦j%jtG	J OkRTM�X�V1Y.Y8M�jlKNShV1XpK�SUGEV�jlKkX�KNM�jµShV £ VAKNONJ Y8MPO QiKkX�KNJ1j:��o¤GEJ V Y�G	V.I1Xp\	M�eE�¨����s S�R�s�S�j�RTGEVLa
KkX�SUV M Y�SUV�KNs M#s SUMWOkXpO¦R�sAmµo¤G	ONH,M�Y2�Amb�µK�s MPO vµSUO¦RTOkXPo¤K�X�V1Yb��OkXER��iM�Y5¥\�
s M�uUGARPX�KNShGEVnSUV�KNs M#M��LXpH,I uhM
RPX�V®�1M�KNOkX	RTM�Y,SUV�^¸Sh\EJ O�M�j��EeA]1�EyA]5X�V1Y[�	w8¥

� O¦XpV1jlSUK�SUGEV j>X�ONM#KkX'�iMWVnJ I1GEV�KNs M#GARPRTJ O�ONMPV1R³M
GpoèK�s M!ø"ú�ô�ÃMÃ5ò/ú;òY��ò�ö5ø¤]©ILONG�g8S�Y8M�Y�K�s1XpK�K�s M
\	J1XpO¦Y8a
SUVL\�R³GEV1Y8ShKNShGEVnS�j�K�ONJ Mi¥ £ V8K�MPONV1X�uUuhm�\	MPV MPO¦XpK�M�Y MWgiMPV8K¦j H X m!�1M�MPSUK�s MPO�ShV8K�MPONV1X�u8G	O(M��8K�MPONV Xpu MPgiMWV8K¦jT]
S�¥ Mi¥¸K�s MPm�X�ONM%MPShKNs MWO>�LONGiX	Y RPX	jtK���SUK�s SUV KNs M�R³GEH,I1GEVLMPV8K#jlKkXpK�M%H�X	R�s ShV M�GEO XpO�M%M��AI uUS�RTSUK�uUm�jtMPVAK
K�G
XpVLGEKNsLMPO%R³GEH,I1GEVLMPV8KW¥

�
s Mµþ���ö*ü�ôªøRôg��ö$Y8M��1V M�j^��s XpK,H�J1jtKb�1M�KNONJLMW�1MTo¤GEO�M.KNs M�KNO¦XpV1jlSUKNShGEV�RPX�V��1M.KkX��iMPV�X�V1Y¡S�j
jtI1M�R³SE�1M�Y,J1jlSUV \�v¬�%���
��_ K¦X'� uhM�jT]1YAM�jNRTO�Sª�1M�Y_�1MPuUG���¥Ä�ý�øEÿ	ý�ø�÷�þ?øRôg��ö1�
S�Y8MPVAKNS§o¤m MPgiMWV8K¦j>KNs XpK�XpONM�\	MPV MPO¦XpKNM YU��sLMPV�KNs M�KNO¦XpV1jlSUK�SUGEV�S�j
K¦X'�iMPV�¥

�
s M,O�M�jtK�Gpo KNs M�KNO¦XpV1jlSUK�SUGEV Y8M?�1V ShKNShGEV�S�jµo¤GEO�M��8ILu�XpV XpKNShGEVrXpV1YrY8GARTJ H,MWV8K¦XpKNShGEV.G	V uUmi¥P�
s M
ü5ò��0þ�ú�ô ÿ7øRôg��ö�SUV1R³uUJ1Y8M j>X�V8m�Z�V \	uUS�jts,u�XpV \	J1Xp\	M�YAM�jNRTO�SUI K�SUG	V G�oBKNs M�KNO¦XpV1jlSUKNShGEV�YAM?�1V ShKNSUG	V K�s1XpK#H�XPm
�1M�XpILI ONG	I ONS�XpKNM�K�G[SUV RTuUJ1YAM,X�V1Y�KNs M�ÅÆÄ®Ç80*È2òji�É,S�j�X[O�MTo¤MPONMWV1RTMnKNG�KNs M I1jtMPJ Y8GARTGAY8M~��YAM�jtSh\EV
jtI1M�R³SE�èRPX�KNShGEV6��K�s1XpKnShH,I uUMWH,MTVAKkj�KNs S�j�KNOkX�V1jtShKNShGEV�¥µ�
s M�u�X�KNKNMWO�I O�GpgAS�YAM�j�KNO¦XERTM�X�� SUuhSUKlm�XpV Y���X	j
J1jlM�Y$SUV�KNsLM ShV1Y8MPI1MPV1YAMPV8K�giMPO�SE�èRWXpKNShGEV.I1MPOlo¤GEONH M�Y�G	V�GEJLOb�µF#v�Q�jlI1M�RTSE� RPXpK�SUGEV�¥�vµV$G	I KNShGEV1X�uÊ8��õbõ^ò�ö5øg�#jtM RTKNShGEV RPXpV_�1M%J jtM�Y K�G�I O�G�g8S�Y8MµM0�8K�OkX%M��AI u�X�V1XpK�GEONm�SUVAo¤GEONH XpKNShGEV�¥`^ GEO
M0� X�H,I uUM�]'�#M
jtG	H,MPK�SUH,M�jBJ1jtM�Y�SUK#KNG�M��8ILu�XpShV_��sAm�X I XpONK�S�RTJLu�XpO�YAM�RTS�jlSUG	V_��X	jbH�X	Y8Mi¥
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Ë Þ7×IÜ¬Ù�ß�Ý6ßAÖ�ÜsÌ�Ù{ÍeÎ �tQiG	J OkR³MnjtK¦XpK�M
� ²!) ����M�jtK�SUV1X�KNSUG	V$QiK¦XpK�M
�
Ï$Ð1ûPúiøYÑOÐ�Ò$ÓíF������lý:���!�lý���������Aÿ½þ���þ����C�5�Nþ����S����AÿdþE�
�������*N$M
Ô ùMÑÖÕ�ÕK×iù�Ø®Ùe×KÒAø�Ó Fdü�ý�����D����
���lý����������Aÿ1�³ÿd�lýEþhÿ����A���Aÿ½þ���þ����^���2�������e����7N$MÚ
Ð¤ÒµÛ_Ñ§øYÑOÐ�Ò$Ó F�Ü�����þ������0,	�������A�pþ����T��'���pþ&��þ&�'�P�'�b�lý������A���Aÿdþ&��þ&�'�7N$M

Ý'ÞLøYß!ÞLø�õnûPøYÑÖÐ¤Ò{ÓÅF�Ü�����þ������0,	�����������c�'���þ����7N$Mà'×i÷³û�ùMÑjß1øYÑOÐ�Ò$Ó�F�Ü�����þ������?,{áa����,¯þëÿ�ýU�
�³ÿ����þ�����þ����C��(��lý���������Aÿ½þ���þ����nþ��
(B���� T�<��þ����*M
âãÝfäHåçæ�×Uè�é�F�ê#ÿ1����()���>���A���tþ����!�����'�Eþ����� !���
��ÿ>����ÿ"��(B�R�������à�
�³ÿ½þ����*M
Ú
Ð¤ëqëI×KÒ8ø³÷�Ó]F�Ü�����þ������?,4��� ! !���
��ÿ�N$M

^¸SU\	J ONM�zW�5c� O¦XpV1jlSUKNShGEV�Y8M?� V SUK�SUGEV�¥
�I�q�çì�ísî k4~eï�ð�i�oU� ��J O!�1OkjlKnX�KNKNMWH,I K%K�G���ONSUK�M K�s M RTGEV1YASUKNShGEV1j%o¤GEO�KNs M�jlKkX�KNM,K�OkXpV jtSUK�SUG	V1j
J1jlM�Y*I JLONM�ILONM�Y8S�RPXpK�M�RPXpu�RTJ uUJ j2��^¸Sh\EJ O�M z	z'�¦]�XEj�KNs S�j�� XEj8��s XpK��
M�s XEY[jlMPMPV�SUV�I ONMWg8ShGEJ1j�jtK¦XpKNMWa
Rks1XpO�K�M�� X�H,I uhM�j4� £8��^`��y�§8]P��XpOkyi���AXpV1Y%ShK���XEj5V XpKNJLOkXpuAKNG�J jT¥>��J O�M0�8K�MPONV1X�uEO�MPg8ShM��
MWOkjT]³s G��
MPgiMWOP]
Y8S�Y�V G	K2�1V1Y$ShK%V1XpK�J OkX�u
G	O�O�MPgASUM�� X'� uhM�XpV1Y.KNG	u�Y$K�G*J j�KNG�RTG	H,M�JLI���SUK�s�jlGEH,MPK�s SUVL\,MPu�jlMi¥ £ V
odXER³KP]��
M�o¤GEJ V Y KNs1X�KI�#Mµs1X	Y,Y8S���RTJLuUKlm�ShV^��O�SUKNShV \�XpV1Y�ONM�X	Y8SUV \�RTG	H,I uhM���I O�M�Y8S�RPXpK�M�RPXpu�RTJ uUJ j�M0�8a
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C
Fully-Operational

Own-Aircraft

Other-Aircraft, i:[1..30]

Mode-S-Ground-Station, i:[1..15]

Standby

Power-Off

Power-On

Inputs:

TCAS-Operational-Status : {Operational, Not-Operational }

CAS
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Altitude-Climb-Inhib-Active : {True, False}
Config-Climb-Inhibit : {True,False}

Increase-Climb-Inhibit-Discrete : {True,False}

Own-Alt-Rate : Integer

Alt-Layer

Increase-Climb-Inhibit

Climb-Inhibit

Descend-RA : Enumerated
Climb-RA : Enumerated

Combined-Control-Out : Enumerated

Aircraft-Altitude-Limit : IntegerStandby-Discrete-Input : {True, False}

Advisory-Status (expanded in section)

1

2

4

5

6

7

3

Effective-SL

Own-Aircraft

Radio-Altimeter-Status : {Valid, Not-Valid}

Barometric-Altimeter-Status : {Fine, Coarse}
Own-Mode-S-Address : Integer
Own-Air-Status : {Airborne, On-Ground}

Traffic-Display-Permitted : {True,False}

Own-Alt-Barometric : Integer

Own-Alt-Radio : Integer

Mode-Selector : {TA/RA, Standby, TA-Only, 3, 4, 5, 6, 7}
Prox-Traffic-Display : {True,False}

Input:

2

4

5

6

7

Auto-SL

1 Layer-1

Layer-2

Layer-3

Layer-4

Increase-Descend-Inhibit

Descend-Inhibit

Inhibited

Not-Inhibited

Not-Inhibited

Inhibited

Not-Inhibited

Inhibited

C

Not-Inhibited

Inhibited

Vertical-Control-Out : Enumerated

Sound-Aural-Alarm : {True,False}

Output:

Aural-Alarm-Inhibit : {True,False}
Own-Goal-Alt-Rate : Integer
Vertcal-RAC : Enumerated
Horizontal-RAC : Enumerated
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Altitude-Lost

Track-Dropped

Clear-of-Conflict

Vertical-Control

Increase

Other

Crossing

Maintain

Reversal

C

VSL2000

VSL1000

VSL500

VSL0

Climb-VSL

No-Climb-VSL

C

Yes

No

Yes

No

RA

Advisory-Status

No-RA

Composite-RA

No-Descend-VSL

Descend-VSL

Negative

VSL0

VSL500

VSL1000

VSL2000

Descend

Climb

Positive

Combined-Control

Corrective-Climb

Preventive

No-Advisory

Corrective-Descend

Corrective-Climb

Corrective-Descend
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Output:

Advisory-Code : {Other,PA,TA,RA}

Display-Arrow-Out : {Up,Down}
Other-Relative-Alt-Out : Integer
Other-Range-Out : Integer
Other-Bearing-Out : Integer
Other-Bearing-OK-Out : {True,False}
Other-Alt-Reporting-Out : {True,False}

Threat-Not-Tracked

Not-Tracked

Tracked

(Expanded next page.)

Not-Attempting-RM

Waiting-For-Reply

Waiting-To-Coordinate

Input:

Other-Aircraft [i]

Other-Alt : Integer
Other-Mode-S-Address : Integer

Other-Capability : {Non-TCAS,TCAS-TA,TCAS-TA/RA}
Other-Sensitivity-Level : {Not-Known, 1, 2, 3, 4, 5, 6, 7}

Other-Transponder-Equippage : {ATCRBS,Mode-S}
Other-Alt-Reporting : {True,False}
Surveillance-ID : Integer
Other-Range : Integer
Range-Report-Time-Stamp : Time
Other-Range-Valid : {True,False}
Other-Alt-Valid : {True,False}
Other-Bearing : Integer
Other-Bearing-Valid : {True,False}
TA-In-Sens-Level-2 : {True,False}
Other-VRC : { None, Dont-Descend, Dont-Climb }
Other-HRC : { None, Dont-Turn-Left, Dont-Turn-Right }

Track-Status RM-Send-Status
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C

New Established

Other-TrafficProximate-TrafficPotential-Threat

PT-Timer

PT-Condition-Passed

CCrossing

Non-Crossing Own-CrossInt-Cross

Failed

Passed

Range-Test

Not-Waiting-To-Send

Waiting-To-Send Individual-Evaluated

Individual-Not-Evaluated

Display-Arrow No-Arrow

Up

Down

Traffic-Display-Status Threat-Sync

On-Ground Airborne

Other-Air-Status

1 2 30

Level-Wait
No

CLost
Yes

Climb

TA/RA-

C

Sense

Advisory

Delay
RA

VSL-2000fpm

C

VSL-1000fpm

VSL-500fpm

Positive

Descend

Nominal-1500fpm

Increase-2500fpm

VSL-0fpm

Negative Negative

VSL-0fpm

Increase-2500fpm

Nominal-1500fpm

Positive

VSL-500fpm

VSL-1000fpm

C

VSL-2000fpm

Not-Selected Not-Selected
Strength-Strength-

Threat

Reversal

Reversed

Not-Reversed

Status

Altitude-Reporting

Intruder-Status

Tracked
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