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ê<ACKMSeKMi-i|?OLNIJGlSM?jPTSQ?VUWUXKeYhP-?Vi-KMGVLZB�dNDCG^dhGcU_A`?bIZ?j¾�?ODWLZB|?HBTA&?VS°mM�@�B�d�G^UWUXKM�ZKMSeB�KQIJBEL^AWK�YN�

PE?ODWBw�HDWB-g^KeFHK0IJK��h[NUCUCGN�
� �N[NUWUXGbUXACD`?aAWK�YhPE?aAWG
� �N[NUWUXGHKMLcACB-DWFHK�ACACBEL^AWB
� �N[NUWUXGb?VLc[NSM?VDCB
� �N[NUWUXGbP-GVL��hG^SeSMB�IJKQUXd�B-D`UXB

é [NBEUXACKJDWB-gVKMFHKJ�VBELZgVG^LZG&UWP`kZBEFH?OACKMi-i|?aACKJKML,YNgV[ZDWB � m ��PTGVL2DWK�\�BEDCKMFHB-LcACG�?OSMSMB�IZBTYNLZKMi-KMGVLNK
IN?aACB�IZ?b�@GVLNgNm

ë�ìÃíEî^ïXð,ñEò $Vó#%���ð-ù�ù�ì�&'�uðEÿWì�úEýcõ&÷^õ`ìJï_õ`íEì�ö�ìh÷^ìZøsî^ù�ù�úRûcì üQðEù�õ��^ï_ú(�Jú|ù�þXðR÷^ð*)�ð-ï_ý^õuð&õWþ~ð���ò
��BED�SQ?�IJB-ACB-DWFHKeLh?Oi-KMGVLNBjIJB-K�IJKM�VBEDWUCK�DWB-g^KeFHKqIJKq�N[NUWUXG	�NK�\]?^UXB�?ODWKM?O��?^P-�c[N?:DWKMUC[ZSeAW?

IZK�\�G^LNIZ?OFHBEL^A`?OSMB�KMF2d�GVDCAW?VLZiE?'SM?jFH?VdZdN?bdNDCG^dhGcU_A`?bIZ?,+	?VLNIJkN?VLZB�B-A&?OS�mwP`kNB��sKeBELZB
D`?OdNdZDCB|UXBELcAW?aA`?�KML�YNgV[ZD`? � m äJm
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ë�ìÃí|îVïXð2ñ|ò -Oó�.Hð(�/�sð0�JõWï6ï_õWí|ìÃö�ì�÷VìNøcîcù�ù�úRû^ì ü¨ðEù�õ��Vï_ú1�Jú|ù�þXð&÷cð2.Hð-ýs÷/3cðEý^õ�õWþ~ð(�¨ò
· LN?OSMKeiEiE?VLNIJGbSQ?HFH?VdZdN?bIJK�+	?OLhIJkN?OLNB�UXK0dN[@�GbLZGOA`?ODWB�P`kZB�P-?VDW?OAXAWB-DWKeiEiE?,K@IJKM�VBEDWUCK

DWB-g^KeFHK�IZK��N[hUCUCG'�ZKe\]?VUCB�d�GVLZBELNIJG'KML�?^UCP-KMUWUC?HSQ?b�^B-SMGsP-K�Aa�?'UC[ZdhBEDXY�PTKQ?OSMB�IJB-SMS°½ ?ODWKQ?bBEIfKML
G^DWIZKeLN?OAW?,SM?H�^B-SMGJPTKeAz�?bUC[ZdhBEDXY�PTKQ?OSMBRIZB-SMS°½ ?VPE�^[h?Zm�>�B�SeKMLZB-BRAWDW?OAXAWB-gVg^KM?OACBRD`?OdZdZDWBEUCB-LcA`?OLZG
SQ?,ACD`?OLNUCKMi-KMGVLZBwACD`?2K�IJKM�VB-D`UCK�ACKMdZK�IJK0DWB-g^KeFHB^m
�4?OSMBbFb?OdZdN?��B'UXAW?OAW?:UC�cKMSM[ZdZdN?OAW?:d�B-D��N[hUCUCK�?ODWKQ?a��?VP-�c[N?jFb?fPTK��GfLZGVL¼BEUWPTSM[NIJB'IZK

d�GOAWB-DWSM?b?^IJGOACAW?VDCB�?VLNP`kZB�d�B-D��N[NUWUXK�PTG^L	IJKM�VB-D`UCB�P-?VDW?OAXACBEDCKQUXACKQP`kZB�P`kZKeFHKQPTGV�°YhUCKQP`kZB54�KeLZ�
G^S�AWDCBbLNGVL�DWKMUC[ZSeAW?:BEUWUCB-DWBbKeLJ�h[ZB-LZi|?aA`?fIZ?OSqIJKM?VFHBTACDWG	IJBESeSMBbAC[N�N?OiEKeG^LZK�Fb?fB|UCP-Se[NUCKM�z?O�
FHBEL^AWB�IZ?OSMSeB��^B-SMGJPTKeAz�?2UX[Zd�B-DCYhP-KM?VSeK0IJBESeSMB�UCKeLZg^GVSMB&\]?VUCK°m
¿sK�dZ[@�GHLZGOA`?ODWB�P`kZB�?,�h?VUWUXBR�VBESeGJP-K�Aa�?,UC[Zd�B-DCYhPTKQ?OSMK0IJB-SMSQ?2\]?VUCB&SMKQ�^[NKMIZ?HUCK0�VBEDCKeYhPE?OLZG

�h[NUCUCKwUXACD`?aAWK�Y�P-?aAWK�Á�r76�ÊCy86�t 9~{ Ç o�Æ8:)B;:�y=<z{Ho�Æ8:�Å'Bf�N[NUWUCKw?OLs[ZSQ?ODWK�ÁWy8>NpJÂMyaÊ�o�Æ8:�Åj?
UCBEP-GVLNIN?�IJB-SMSM?»�VB-SMGJPTKeAz�?�UC[Zd�B-DCYhPTKQ?OSMB�IJBESeSQ?¼\]?VUCB	gc?VUWUXGcUC?Nm é [ZB|U_AWKwDWB-g^KeFHK<d�G^UWUXG^LZG
B|UCUCB-DWB�D`?OgVg^DC[NdZdN?aAWK0LZBESeSQ?jPE?aACBEgVG^DCKQ?HIJB-K@�N[NUWUXK�UCB-dN?VDW?OACK?4hKMLJ\]?aACACK�KML	B-LcACD`?OF,�ZK�SMB,IZ[ZB
\]?^UXK�?VdZdN?OKMGVLNG2P-GVFHB�UXB&\�G^UWUCB-DWG,IJ[ZBR�h[NUCUCK0PTG^LcACKMLc[NK0P`kZB�UCP-GVDWDCG^LZG�UCB-dN?VDW?OAW?OFHBEL^AWBwKML
[NL PTG^LNIJGVAXACGhm»>�?¸IJKA@�B-DWB-LNiE?�ACD`?��c[ZBEUXACK�IJ[NB�DWB-g^KeFHKw�BjSQ?�IJKe�^B-D`UC?	dhGcUXKMi-KMGVLZB:IJBESeSMB
\]?^UXK�LZBESeSQ?,UCB-iEKeG^LZBwIZB-S0PTG^LNIJGVAXACGhm4��B-S��N[hUCUCG,UXACD`?aAWK�YhPE?aAWG�SQ?�\]?VUCB&SeKQ�c[ZKMIN?,UWPTG^DCDWB<LZBESeSQ?
dh?ODCACB�KMLJ\�B-DWKMGVDWB�IJB-S@AC[Z��GjFHBEL^AWDCB,SM?b\]?VUCB�g^?^UCUCG^UW?2KeL��c[ZBESeSQ?'UC[Zd�B-DWKeG^DCB/4hS�½ KMLcACBEDX\]?^P-PTKQ?
AWDW?wSMB�IZ[ZB�\]?VUCKJdZ[@�GRBEUWUCB-DWB~SMKMUWPTKQ?HÁ�r76�ÊCy86�t 9~{ Ç r7BbÆEÆ=6DCVÅ4G�P-?OD`?aACACBEDCKMi-i|?aAW?�IZ?OSMSM?&dZDWBEUCB-LNiE?
IZK4G^LNIJBfÁ�r76�ÊCy86�t 9~{ Ç :�y=<EÉ-ÅTm2��B-S��N[NUWUCG�?VLc[NSM?VDCB,KeLs�VB|PTB2SM?j\]?VUCB2SeKQ�c[ZKMIN?�UWPTG^DCDWB�P-GVFHB
[NL�YNSMF UXGVAXACKMSMBjSM[ZLZgVG�S°½ KeLcAWB-D`?�UC[ZdhBEDXY�PTKMBjKML^AWB-DWLN?	IJBESeSQ?fAW[Z�N?Vi-KMGVLZBlF2BELcACDWB'SM?	\]?VUCB
gc?VUWUXGcUC?�GsPEPT[Zdh?�SQ?�dh?ODCACBRPTB-LcAWDW?VSeB^m · SeS�½ ?O[ZFHB-LcA`?ODWB&IJBESeSQ?,�VB-SMGJPTKeAz�?2UX[NdhBEDXYhP-KM?VSeBRIJBESeSQ?
\]?^UXB�SMKM�c[ZKQIZ?�UCKZG^UWUCB-DW�z?&[ZLbUCB-FHdZDWB�Fb?OgVg^KeG^DCB~FHKMUWPTBESM?VF2BELcACG�IJBESeSMB<IJ[ZB�\]?^UXKZB<UCKZdN?^UCUW?
IN?OSh�N[NUWUXG�UXACD`?aAWK�Y�P-?aAWG�?OSh�N[NUWUCG,IJKQU_AWDCKM�Z[ZKeACG2P`kZB�dN[@�G�B|UCUCB-DWB<KML^AWB-DWFHK�ACACB-LcAWBwG2?���GVSMSeB^m
��B-SMSM?�Fb?OdNdN?¼IJKE+	?VLNIJkN?VLZBfUXK<GcUCUCB-DW�a?¸P`kNB�K<�N[NUWUXK�KMLcACB-DWFHK�ACACBEL^AWK<GJP-P-[ZdN?OLNG�[NLN?
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DWB-g^KeG^LZBRdZKM[JAXAWG^UXACG'B|U_AWBEUW?HB�dhGcUCUCGVLNG2B|UCUCB-DWBV�h?'UX[h?H�VGVSeAW?N�NUC[NIZIJKM�sKMUCK�KML:�N[NUWUXG'?jUXSM[Zg
G�?���GVSMSeBf?OSMSM[ZLZg^?OACB�Á�ruÂÃpVÄ'o�Æ=: G {-ÂeÆ8>sÄ^y=6�{ Ç vTpNv|vTÂM{�o�Æ8:�ÅTm é [ZBEUXACK�DWB-g^KeFHK�kN?VLZLZG
PE?OD`?aACACB-DWKQU_AWKMP`kZB�dZKM[JACACG^UXACG,UXKMFHKeSMK°�cFb?�UXK�IJKG@�BEDCBELZi-KQ?OLZG�IN?OSJ\]?OAXACG,P`kZB�?OSMS�½ KMLcACB-DWLZG�IJBESeSQ?
\]?^UXBlSeKQ�c[ZKQIZ?	LZBESq�N[NUWUXG�?�UCSe[Zg�UXG^LZG�IJKQUCdhBEDWUCBjLs[ZFHB-DWG^UCKQUCUCKeFHB'��GVSMSMKMP-KeLZB:I�½ ?ODWKM?�P`kZB
UCGVLNGjKMLc�^BEP-B�?VUWUXBELcACK4LZB-S4�N[NUWUCGl?l�hG^SeSMBlÁDH�ÂÃpVÄ|Åum�n�S4�N[hUCUCGl?lUXSM[Zg��B�dZDWGV�N?V�ZKMSeFHB-LcAWB�KMS
�h[NUCUCGRdZKX�[HUXAC[hIJKM?OACGRKMLH�c[N?VLcACGRP-?OD`?aACACBEDCKMi-i|?aACGRIZ?VSJF2Ga�sKMFHB-LcACG&KeLcAWB-DWF2KeAXAWB-LcACB<?^IH?OSeAW?
�^B-SMGJPTKeAz�?�IZK�gVDWG^UWUXBw�hG^SeSMB&?VSeSM[ZLZgc?aAWBwBRd�GVDWi-KMGVLZK�IJK�SMKM�c[ZKQIJGNm é [ZB|U_AWB�UXG^LZG�[ZL�G^UXAW?^PTG^SeG
UCB-DWKMG�LZB-ShACD`?VUCd�GVDCACG�IJK��N[NKMIJK�KMLbAC[N�N?OiEKeG^LZKh�h?VUXACK�dhBELNUC?VDCB&?OSMSeBwKeLhIJ[NUXACDWKeB^�s?^IbBEUCB-FHdZKMG
d�BTAWDCG^SeKe\�B-DWBV�}P`kNBlIJBE�VGVLNG	ACD`?VUCd�GVDCAW?ODWBbd�B-D2ACD`?aACACKqF2G^S�AWG�SM[ZLZg^kZK�gVDWG^UWUXBj�c[N?VLcACKeAz�?�IZK
SMKQ�^[NKMIJKhFHKMUWPTBESM?OACKh?�IJB-Khg^?VUEm���B-D�P-GVLNP-Se[NIZB-DWBV�^?^Ib?OSeACB<�^B-SMGJPTKeAz�?�UC[ZdhBEDXY�PTKQ?OSMKhIJBESeSQ?R\]?VUCB
SMKQ�^[NKMIZ?�UCK4�^B-DWK�Y�P-?bKMS4�N[NUWUXG:?'��GVSMSeBHP-?VDW?OAXAWB-DWKeiEiE?aAWGjIZ?VSeSQ?'dZDWBEUCB-LNiE?jIZK6dZKMPEPTG^SeB,�hG^SeSMB
I0½ ?VDCKQ?,IZKMUCdhBEDWUCBRLZB-SMSQ?2\]?VUCB&SMKQ�^[NKMIZ?Nm

Ì}ÍXÌ6Í
I JK"XÕwÖcÖc×�Ö/�!�L���JÑ�M0NO���J×"Ï Ô&ÕwÖsÖ^×��6Ó ×��wÓ<Ï
n�S��N[NUWUXG¸U_AWDW?OACKeYhP-?OACG��BjPE?OD`?aACACB-DWKMi-iE?OACG	IZ?�?OSeACB'd�GVDCAW?OACBjIJKqg^?^U�B'�h?VUWUXB'd�GVDCAW?OACBjIZK
SMKQ�^[NKMIJGhm�¿sKqdZDCB|UXBELcAW?Z��UCGVSMGfLZB-K�PTG^LNIJGOACACK~GVDWKeiEi-GVLcA`?OSMK�PTG^F2B'�N[NUWUXG�UCB-dh?OD`?aACG	IZK�g^?^U
BbSMKQ�^[NKMIJGhm���B-SMSM?�UXBEi-KMGVLZB'UC[Zd�B-DWKeG^DCBbIJBES~PTG^LNIJGVAXACG	UWPTG^DCDWBHKeS~g^?^U-�@F2BELcACDWB'KeL»�c[ZBESeSQ?
KMLJ\�BEDCKMGVDWBHKeS~SeKQ�c[ZKMIZGN�4�cKQUXACG	P`kZB'�c[ZB|U_A|½ [ZSeACKMFHG¼�BbdZKX�[»IJB-LhUXG	IJBESeS�½ ?OB-DWKe\�GVDWF2BHB'UC[Z�ZKQUCP-B
Fb?VgVgVKMGVDWFHB-LcACBwS°½ ?OiEKeG^LZB�IJB-SMSQ?�\�G^DCi|?2gVD`?z�cKeAW?Vi-KMGVLN?VSeB^m
n�Sh�N[NUWUXG,?�GVLNIZB��B<[ZLlP-?VUCG�dN?VDXAWKMP-GVSQ?ODWB<IJKh�c[ZBESeSMG,UXACD`?aAWK�YhPE?aAWGNmQP~UCUCGb�B�PE?OD`?aACACB-DWKMiT�

i|?aAWG�IZ?<[NLN?<[Zg^[N?OSMB~UCB-dh?OD`?Oi-KMGVLNB�ACD`?�KcIZ[ZB��h[ZKMIZK°�aFb?<S�½ KeLcACBEDW?Vi-KMGVLZB}ACD`?�SM?�dZKX�[�B-SMB-�a?OAW?
�^B-SMGJPTKeAz�?�IZB-S��N[NUWUCG2IJK�gc?VU~BRSeGHU_AWDW?OACG,SeKQ�c[ZKMIZGN�s\]?z�VG^DCKQUWPTB<SQ?�\�G^DCFb?Vi-KMGVLZB&IJK�GVLNIZB&UC[ZSe�
S�½ KeLcACBEDX\]?^P-P-KM?Nm · SMS°½ ?O[ZFHBEL^A`?ODWB�IZB-SMSM?¸�VBESeGJPTKeAz�?�IJBESqgc?VUE�}KMS��N[NUWUXG¸ACBELNIJB:?¸IJKM�VBELcAW?ODWB
?VLs[ZSM?VDCB^m ¿sdhBEDCKMFHB-LcAW?VSeFHBEL^AWBfUXK<DWKQP-?z�a?¸P`kNBfSeG�UXACD`?aACG¼SMKM�c[ZKQIJG¼kN?¼[ZL PE?OD`?aAXAWB-DWKMUXACKe�
P-G¸dNDCGVYNSeG¼PTG^LNP-?z�^GN�6g^[N?OD`IZ?OLhIJG�SQ?¸UCB-iEKeG^LZBlACD`?VUC�VB-D`UW?OSMBjIJB-S<P-GVLNIZGOAXAWGN�~BEI kN?�[NLZG
UCd�BEUWUXG^DCB&FHBEIJKMG'PTGcU_A`?OLcACBR?HdN?ODWKeAz�?2IJK0�VBESeGJP-K�Aa�?2IZB-S0gc?VUEm · [ZFHB-LcAW?VLNIJG'�c[ZB|U_A|½ [ZSeACKMFb?
KMLJ\]?OAXACK�UCKhLZGVAW?�[NLj?O[ZFHBEL^AWG�IJBESeS�½ ?VDCB|?�IJK�KeLcACBEDX\]?^P-P-KM?�gc?VUX��SMKQ�^[NKMIJGhmQP�½Vd�G^UWUXKM�ZKMSeB&P`kZB<KMS
PE?OD`?aACACB-DWKQU_AWKMP-G�dZDCGVYNSMG<PTGVLhP-?z�VG<IZB-SMSeG�UXACD`?aAWG<SMKM�c[ZKQIJG�UCKM?�IZ?�P-GVSMSeBEg^?OD`UCKO?OSMSM?�dNDCB|UXBELZiE?<IZK
G^LNIJB}IJKsIJKQU_AW[ZDW�hG�P`kNB6�cKQ?Og^gVKQ?OLZG�UC[ZSMSM?�UC[Zd�B-DCYhPTKMB�IJBESO�N[ZKQIJG�P-GVL�[ZLh?q\�DCB|�^[NB-LZi|?<P-?VDW?OAX�
AWB-DWKMUXACKQP-?�Á]P-KeD`P-? �KR izÅu��IJKMd�B-LNIJBELcACK�?VLNP`k0½ BEUWUXBHIZ?OSMSQ?j�^B-SMGsP-K�Aa�?lIZB-S6g^?^U-m,n�S��N[NUWUXG:IJBES
SMKQ�^[NKMIJGHLZBES0PTG^LNIJGOACACGl�B&AC[ZDW��GVSMB-LcACGh�cB�LNB-SMSeBR�sKMP-KeLh?OLZiEB&IJBESeSQ?2dN?ODWBTAWB�IJB-SMSM?,AW[Z�N?OiEKeG^LZB
KMS}UC[ZG�P-GVFHd�GVDCAW?OFHBEL^AWG��BHUCKeFHKMSeBH?VI¸[ZL¸�N[NUWUXG�FHGVLZGV\]?VUCBVm�n�dNDCG^�ZSeBEFHK�UCK6�VBEDCKeYhPE?OLZG
LNB-SMS°½ KeLcAWB-DC\]?VP-P-KM?N��IJGa�^B2?z�s�VBELZgVG^LZGlUCG^UXAW?VLZi-KMG^UCK�UCPE?OF��NK}IJK}B-LNB-DWgVKQ?'AWDW?�KMS}g^?^Uw�^B-SMGJPTB
B2SMGlUXACD`?aACGlSeKQ�c[ZKQIJGjSMB-LcACGhmRn�S4gc?VU&UXK6P-GVFHdhG^DXA`?bKML�Fb?OLZKMB-D`?j?VLN?OSMGVgc?'?OS4SMKM�c[ZKQIJG:PTKMGN�B
KML�dZDCGcUCUCKMF2KeAz�?�IJBESeSQ?jdh?ODWBTACBHUC[ZdhBEDCKMGVDWBHIJB-S}P-GVLNIJGVAXAWG�UCK}PTG^F2d�GVD`?aA`?jP-GVFHBH[ZL��h[NUCUCG
FHG^LZGO\]?^UXB^�^FHB-LcAWDCBw�cKQPTKMLZGH?OSMS°½ KML^AWB-DC\]?VPEPTKQ?�UX[N�ZKMUWPTBRIJBESeSMBwFHGJIJKeYhP-?Vi-KMGVLZK�m�Ëw?�AC[JACACGbPTK��G
UCK4B-�sKeLhPTBHP`kZB�SQ?jP-DCKeACKQPTKeAz�?lFb?OgVg^KeG^DCBb�B,�c[ZB-SMSQ?jIJK6IJB-ACB-DWFHKeLh?ODWB,PTG^L	�Z[ZG^LN?j?VdZdZDWG^UWUXKe�
Fb?Vi-KMGVLZB&[ZLfPTGsBTº'P-KeBEL^AWB�IJK0?aACACDWK�AWGHIZK0KeLcAWB-DC\]?VP-P-KM?2P`kZB�UCB-DW�z?,d�B-D�SQ?2IZBTACBEDCFHKMLN?OiEKeG^LZB
IZB-SMSeB�d�B-D`IJKeACB�IJK�PE?ODWKMP-G,KML�\]?VUCB&dNDCG^gVBTACAC[N?VSeB^m
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Ì}ÍXÌ6ÍUT JK"XÕwÖcÖc×��#��ÕE"����ZÏ
n�S0�N[NUWUXGb?OLs[ZSQ?ODWB,�B�P-?OD`?aACACBEDCKMi-i|?aACGHIZ?2B-SMB-�a?OACB��VBESeGJP-K�Aa�?2IZB-S0gc?VU�B��N?^UCUCBR�VB-SMGJPTKeAz�?HIJBES
SMKQ�^[NKMIJGhm é [NBEUXAE½ [ZS�AWKeFHGH�B�dZDWBEUCB-LcACB�KMLHdN?ODCACB�UCGOAXAWG&\�GVDWFH?RIJKN[ZLbUXGVAXACKMSMB�YNSeF#PTG^L^AWKeLs[ZGh�
?^IJB-DWB-LcAWB&?VSeSQ?2dN?ODWBTAWB&KMLcACBEDCLN?HIJBES�AC[N�hGh�ZBEIlKeL:dN?VDXAWB�PTGVFHBRgVGJPEPTB�IJKQUXd�B-D`UXBRLZBES0g^?^U-m
>�G»UXdN?Vi-KMG¼GsPEPT[Zdh?aACG»IN?OS<gc?VUHB	IZ?VSeSQ?�\]?VUCB	IJKQUXd�B-D`UC?�dZDWB-LhIJBfKeSwLZGVFHB	IJK�VXWZY8[^�

FHBEL^AWDCB2SQ?'\�D`?OiEKeG^LZB,IJK6SMKQ�^[NKMIJGlACD`?VUWPTKMLN?OAW?'�sKMB-LZBHIJB-AXAW?�{�>�6�ÊCyatD>\6
Bb{�>�60x`ÊCy/]X6�t]Æ8>hm2¿sKQ?
d�B-D�KMSs�N[NUWUXG&�VBEDXAWKMPE?OSMB~P`kZBqGVDWKMi-i-G^LcAW?OSMB��aKMSsYNSMF �B�UXGcUXdNKeLcACGwLZB-SJ�^B-D`UXG&IJB-SsFHGOAWG&IZB-SJg^?^U
IN?OSMSM?R\�G^DCi|?�IJK�?aACACDWK�AWG,?OSMS�½ KMLcACB-DC\]?VPEPTKQ?Z�^B�LZBES�P-GVLcACBEFHdhG�B|UXBEDWP-K�A`?�[ZLN?,?OiEKeG^LZB�\�DWB-LN?VL^AWB
UC[ZS@g^?VU�U_AWBEUWUXGhm�Ë&?aAWB�SMB�B-SMB-�a?OACB��^B-SMGsP-K�Aa�?bIJB-SMS�½ ?VB-DWK�\�G^DCFHBV�hSM?b\�GVDWiE?bIJK@gVD`?z�cKeAz�?Hkh?b[ZL
B�@�B-AXAWGHACD`?VUWPT[ZD`?O�ZKMSMBVm
��B-ShP-GVFHdZSMBEUWUXGRKMLs�VBEP-B�KeSNSeKQ�c[ZKMIZG�UXKQ?R?OSMSM?Rdh?ODWBTACB<P`kNB<IJKMUCd�B-D`UXGh�OKeLNLN?OSMiE?RSMB<d�B-D`IJK�AWB

IZK�PE?ODWKMP-GN�6DWKMIZ[NPTBELNIJG�SM?¸UXBEi-KMGVLZB:IJB-Sq�N[hUCUCG¸gc?VUWUXGcUXG	P`kNB��c[ZKMLNIJK<?V[ZFHB-LcAW?�SM?�UX[h?
�^B-SMGJPTKeAz�?Z�sB|UXBEDWP-K�A`?OLNIJGH[ZL�LZGVACB-�^GVSMB�?aAXAWDCKeACGbUC[ZS0gc?VU�U_AWBEUWUXGhm
n�LHdN?VDXAWKMP-GVSQ?ODWBV�zSM?&\�G^DCFb?Vi-KMGVLZB�IJKZdZKQP-P-GVSMB�GVLNIJB�IJB-AXAWB�Êut H5H�ÂM{uru�sUX[ZSMSQ?&UC[Zd�B-DCYhPTKMB<IJBES

YhSeF:��LZB,?V[ZFHB-LcAW?jSM?jDC[NgVG^UCKeAz�?Z�hFHB-LcACDWB�SQ?'DWBEUCKMUXACBELZiE?jBEUCB-D`PTKeAW?OAW?'IZ?VSeSMB�g^GJP-PTB^�hBE�VBELJ�
AW[N?OSMFHB-LcACB2IJKQUXd�B-D`UXB^��UC[ZS4g^?^U��B�A`?OLcACGldZKX�[f\�GVDCACB^���c[N?VLcACG'FHKMLZGVDWB'�B,KeS4SeG^DCGlIJKM?VFHBTACDWG
FHB|IJKeGhmq>@?bdZDWBEUCB-LZi|?HIJB-SMSM?b\]?VUCB�IJKQUXd�B-D`UC?b?^P-P-DCB|UCP-B&KMLZG^S�AWDCB�SQ?bUC[ZdhBEDXY�PTKMB�IJK@UWP-?VF��ZKMG
AWDW?2K0IJ[NBR�N[ZKQIJK°�NKeLZLh?OSMiE?OLhIJGHK��N[NUWUXK0IZK0Fb?aACBEDCKQ?2B�P-?OSMGVDWBwACD`?,SMBR\]?VUCK�m
¿sd�B-DWFHB-LcAW?VSeFHBEL^AWBbUXK��B2G^UWUXBEDC�a?OACGjP`kZB^�0d�B-DRdhG^DXA`?aAWB2IJK6SMKQ�^[NKMIJGfUC[Zd�B-DWKeG^DCK�?VI¸[ZL

P-B-DCACGR�a?OSMGVDWB<PTDWK�AWKMP-GN�VIZBEPTDWBEUWPTBELcACB<?OSMS�½V?O[ZFHBEL^A`?ODWB�IJB-SMSM?��VB-SMGJPTKeAz�?RIJBESNg^?^U-�^PTGVFHdN?VKeG^LZG
UC[ZSMSM?RUC[Zd�B-DCYhPTKMB�IJBESJYNSMF#IJBESeSMB�GVLhIJB�IJKZg^DW?VLNIJB�?OFHdZKMB-iEiE?N�VLZB-AXAW?VFHB-LcACB<IJKQUXACKML^AWB�IZ?VSeSMBYZ^`_5_�áa[8b¸P`kZB¸LNB¸FHGJIJKeYhP-?VLZG UCB-LNUCKM�ZKeSMFHB-LcACB¸SM? UXACDW[JAXAW[ZDW?N�<DWB-LNIJBELNIJG^SM?»\�GVDCACB-FHBEL^AWB
IZKed�B-LNIZB-LcACB�IZ?VS^AWB-FHd�GNm é [ZBEUXACBqGVLNIZBqUCGVLZG&IJBTACACBRÊCÆOÂ¨ÂL:�y8<a{ur4BEI�kN?OLZLNGw[ZLh?�LZGVACBE�VGVSMB
KMFHdhG^DXA`?OLZi|?�LNB-SMSeG'UC�sKeSM[ZdZd�GbIJB-S��h[NUCUCGNm
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n�S0�N[NUWUXGb?HUXSM[Zg:�B�PE?OD`?aAXAWB-DWKeiEiE?OACG,IN?OSMS°½ KeLcAWB-DWF2KeAXAWB-LZi|?bIJK0��GVSMSeB�IZK0gVDWG^UWUXBRIJKMFHB-LNUCKeG^LZK��
UCB-g^[ZKeACBHIZ?j[NLN?�i-GVLh?jFHKQU_A`?lIJK6SMKQ�^[NKMIJGfP-GVL���GVSMSMBHIZKMUCdhBEDWUCBVm2�}DWGVdZDWKMGj�c[ZBEUXAW?�KML^AWB-DC�
FHKeAXAWB-LZi|?�\]?bU�� e�P`kZB��c[ZBEUXACG2�N[hUCUCGbUXKQ?�[NLZG'IJB-K�dNKX�[:KMF2d�GVDCAW?VLcACK�LZBESeSQ?,�N[ZKQIJGJIJKeLh?OFHKMPE?
�NK�\]?^UXB^�JKeL:�c[N?OLcACGbPE?O[NUW?,IZK0gVDWG^UWUXBwdhBEDWIZK�AWB�IJK0P-?VDCKQPTG2B�IJK��sKe�NDW?Vi-KMGVLZK�?OSMS�½ KMLcACB-DWLZGbIJBEK
P-GVLNIZGOAXAWK°�OP`kNB�d�G^UWUXG^LZG�DWKMUC[ZSeAW?VDCB~F2G^S�AWGwIZ?VLZLZGcUXB~dhBED4SQ?&U_A`?aACKQP-?wIJB-SMS�½ KMLcACB-DWG�KMFHdZKQ?OLcACGhm
é [ZB|U_A`? ACKMdhG^SeG^gVKQ? IJK��N[NUWUXG ?z�s�sKeBELZB�PTGVL FHBEIJKMB�\�DW?Vi-KMGVLZK�IZK��s[ZGOAWG B¼FHBEIZKeGV�

�h?VUWUXB	d�GVDCAW?OACB¼UXd�BEP-K�Y�P`kZB¸IJK�SMKQ�^[NKMIJGh��B¸dZ[@�G BEUWUXBEDCB�PTGVLhUXKQIJB-D`?aA`?»PTG^FHB�[ZLN? i-G^LN?
IZK�ACD`?OLNUCKeiEKeG^LZB&ACD`?2KeS��h[NUCUCGb?2�hG^SeSMBRBEI�KeS0�N[NUWUXGb?OLs[ZSQ?ODWBVm
· I»B-SMB-�a?OACBjd�GVDCAW?OACBjIZKqSMKQ�^[NKMIJG�?z�s�cKMB-LNBV��KeLZ\]?aAXAWK°��[ZL�?O[NF2BELcACG¸IZB-SMSeBl�hG^SeSMBlIJKQUX�

d�B-D`UCBbBj�c[ZKeLhIJK~KMS}�h[NUCUCGfAWB-LNIJBEDz�?f?fACD`?VUX\�GVDWFH?VDWUCK6KML�[ZL»DWB-gVKMFHB'IJBTACACG�?	�hG^SeSMBVm · S
P-GVLcACD`?ODWKMGR?��N?VUWUCB<dhG^DXA`?aAWB�IJKh�N[ZKQIJG�SMG,UCSe[Ng�SeKQ�c[ZKQIJGj�B<AW?OLcAWG�DCKQIJGVAXACG2IZ?R\]?VDq?z�s�VBELZKMDCB
[NLN? U_AWDW?OACKeYhP-?Vi-KMGVLZB�IJBES��N[NUWUXGhm
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>�½ G^DCKMB-LcAW?Vi-KMGVLZB	IZB-S&AC[Z��G¬�B	FHGVSeACG�KMFHdhG^DXA`?OLcACB�dhBEDlSQ?�IJKMLN?VF2KQP-?�IJB-S�UCKMUXACBEFH?Nm+	B-LcACDWBjLZBESqP-GVLNIZGOAXAWG	�VBEDXAWKMPE?OSMB'KMS~�h[NUCUCG�?¸UXSM[Zg»�B�P-?VDW?OAXACBEDCKMi-i|?aAWG	IZ?f[ZLN?¸UXBEDCKMBlIZK
��GVSMSMB��c[N?VUCK�?VIZB-DWB-LcACK�?VSeSQ?HdN?VDCB-ACB�B�P-GVLf[ZLN?jP-?OD`?aACACBEDCKQU_AWKMPE?,\�GVDWFH?bIZK�dZDWGVKMBTACACKMSeB^�NLZBEK
P-GVLNIZGOAXAWK�G^DCKMi-iEGVLcAW?VSeK��JSM?jUXKMFHF2B-ACDWKM?'LZGVL¼�B�Fb?VL^AWB-Ls[JA`?HB�SeB��hG^SeSMB�kN?VLZLZG'PE?OD`?aAXAWB-DWKMUX�
AWKMP`kNB,IJKM�VBEDWUCBVm é [ZBEUXACB,�hG^SeSMB,IJB-AXAWB2IJK�ÈhyaÉaÂeÆOÊwUCGVLZGlIJK�gVDWG^UWUXB�IJKMFHB-LNUCKMGVLZK���?ODWDCKM�a?OLZG
?^I:BEUWUXBEDCB�Se[ZLNgVkZB�YhLZGl? �1g � � ä2�^GVSeACB�KMS4IZKM?VF2B-ACDWGjIJBES0AC[N�hGh��B2UXG^LZGjUCB-g^[ZK�AWB�IZ?b[NLN?
iEGVLN?RPE?OD`?aAXAWB-DWKeiEiE?OAW?&IZ?RSeKQ�c[ZKQIJG�B�dZKQP-P-GVSMB��hG^SeSMB<IJKQUXd�B-D`UXB<P`kNB<PTDWBE?OLNGwAW[ZDW�hG^SeBELZi-B<UC[ZSe�
SQ?HPTGJIZ?2IJB-SMSQ?,��GVSMSQ?2IZK0�@?ZhsSMGVD|m é [ZB|U_A`?�iEGVLN?l�B�P`kZKQ?OFb?aA`?'ruÂÃpVÄ'ÂÃtai-pJt Ç Æa�hBEI��BR�^[s� e�P`kZB
?z�s�^B-LZg^GVLZG�SMB�P-?VIZ[JACBRIJK�dZDWBEUWUXKMGVLNB�dZKX�[jDWKeSMB-�a?VL^AWK°m6>@?���GVSMSM?l�B&P-?OD`?aACACBEDCKMi-i|?aAW?�IZ?�[NLN?
P-GJIZ?Z�4[ZLN?�AWBEUXAW?fB|I¼[ZL»PTG^DCd�GN�4FHB-LcACDWBbSM?	i-GVLh?fIJK~UCSe[Ng�IZ?:[ZLN?	gVD`?OL¼�^[h?OLcACKeAz�?	IZK
dNKMPEPTGVSMBR�hG^SeSMB�KML�UCG^UCdhBELNUCKeG^LZBVm
Ë&?OSMSeBfGcUCUCB-DW�a?OiEKeG^LZKqUCd�B-DWKeFHB-LcA`?OSMK<UXK<LNGOAW?¼?VLNP`kZBfPTG^F2B:SMBfP-?VIZ[JACB	IJK�dNDCB|UCUCKeG^LZB

UCKQ?OLZG�dZDWB-�a?VSeBEL^AWB-FHB-LcAWB<KeLhIJKe�sKQIJ[N?OACB<LZBESeSQ?�iEGVLN?�IZB-SMSeG�UCSM[Zg�SMKM�c[ZKQIJGNm4n�LJ\]?OAXACK��JUXKQP-P-GVFHB
SQ?:�sKMUWPTGcUXKeAz�?:BjSM?fIJBELNUCK�Aa�?	IJK�[NL�g^?VU�UXG^LZG:F2G^S�AWG	KMLJ\�B-DWKeG^DCK�DCKQUXd�BTACACG�?f�c[ZBESeSMBjIJK~[ZL
SMKQ�^[NKMIJG2SQ?�dZDWBEUWUXKMGVLNBwIJBES�gc?VU~LZB-SMSQ?���GVSMSM?'�BwUCG^UXAW?VLZi-KQ?OSMFHB-LcACB&PTGcU_A`?OLcACBwB&�c[ZKMLNIJK�LZBESeSQ?
iEGVLN?RIJBESZYNSMF"SMKQ�^[NKMIJG�LNGVLbUXKNkN?OLZLNG�UXGcU_A`?OLZiEKM?VSeKZPE?OSMKNIJKZdZDWBEUWUCKeG^LZBVm4�<B-S�P-?^UXGRGVDWKMi-i-G^LJ�
A`?OSMB<KML'�^[NBEUXACKMGVLZB<LNGVL'PO½M�B�SQ?R\�GVDWiE?�IZKhgc?OSMSeBEgVgVKQ?OFHBEL^AWG&?�UXGcU_AWB-LZBEDCB�SQ?���GVSMSM?N�OAC[ZAXAW?z�sKQ?
SQ?2�VBESeGJPTKeAz�?HIJBESeSQ?HU_AWBEUWUC?2LZG^L¸�B&[NgV[N?VSeB�?H�c[ZB-SMSM?HIJBES��N[ZKQIJGhm
¿sK@PTGVLhUXKQIJB-DWK�KMS�YNSMFÝSMKM�c[ZKQIJGHSe[NLZgVGHSQ?,��GVSMSQ?Z�ZS�½Z?ODWBE?HIJK��N[hUCUCGHdhBED<SM?HUXACB|UCUW?j�BV�
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é [NBEUXACGlACKMdhG�IZK6�N[NUWUXG��BbP-?VDW?OAXAWB-DWKeiEiE?aAWG�IN?l��GVSMSMBbKMUCGVSQ?aAWBHIZK}dZKQP-PTG^SeBHBbdZKQP-P-GVSMKMUWUCKeFHB
IZKeFHB-LhUXKMGVLZK<P`kNB	UXK�F,[ZGa�VG^LZG¸KMLÀ[ZL �N[ZKQIJG»PTG^LcACKMLc[NGNm é [ZBEUXAW?¸AWKed�GVSMGVg^KM?¼IJK��h[NUCUCG
?z�s�sKMB-LZB,dhBED��N?VUWUXB�\�DW?Vi-KMGVLZK6IJK6�s[ZGVACGh�0PTKMGN�B2PTGVL¸[ZLN?�dZKQP-P-GVSQ?l�c[N?VL^AWK�Aa�?lIZK6g^?VUwLZBESeSQ?
FHKQUCP-B-SQ?b�ZKe\]?VUCBVmRn�S4DW?VLZgVB�IZK4�^B-SMGJPTKeAz�?'UC[Zd�B-DCYhPTKQ?OSMB,IJBES�SeKQ�c[ZKMIZG��B2?O�Z�N?^U_A`?OLZi|?b?OFHdZKMG
BR�a?bIZ? g � g^  ? � F��OU-m
n�SwDCBEgVKMF2B	?¼��GVSMSMB�UXKwdZDWBEUCB-LcAW?�KML [ZL gVD`?OL Ls[ZFHB-DWG»IJKw?VdZdZSMKMPE?OiEKeG^LZK�ACB|PTLZKQP`kZB^�

P-GVFHB'KMS}AWDW?^UXd�GVDCACG	IJK�P-?VSeG^DCB^��g^SeKqB-�a?Od�GVD`?aAWGVDWK°�@gVSMK�KMFHdZKM?VLcACK�IJK~UCdZKMSeSQ?OFHB-LcAWG�IJKq�hB-�
�a?VLNIJB'gc?VUWUC?OACBbBEI�?VS�AWDCG¸?OLNP-GVD`?Zm�n�L»gVBELZB-D`?OSMB'UXK~LZGOA`?	P`kZBlKeS��N[NUWUXG�?	�hG^SeSMB	�B'[NLN?
\]?^UXBfIJK�ACD`?OLNUCKMi-KMGVLZB:�VBEDWUCG¼[ZLÀDCBEgVKMFHBfdZKX�[ UXAW?V�ZKeSMBVm >0Bf��GVSMSeB¸IJKMUCd�B-D`UXB:LZBES<�N[ZKQIJGh�
KMLJ\]?OAXACK��0AWB-LNIZGVLZGf?VI¸[ZLZKMD`UXK6B|I¸?�d�B-D`IJB-DWBHSM?�SMGVDWGlKQIJB-LcAWK�Aa�?ZmKP�UWUXBHUCGVLZG:gVBELZB-D`?aAWB,KML
IZKe�^B-D`UXKhF2GJIJK�BwdhBEDXA`?OLcACG2DWKMUC[ZSeAW?OLNG�IJKM�VB-D`UCB�SMB�\�G^DCFHB&B�SMB&IJKMFHB-LNUCKMGVLZK�PTG^LjSMBw�c[N?VSeK�UCK
dNDCB|UXBEL^A`?OLZGhm
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�NK�\]?^UXB¸�B:LZGOAWB-�^GVSMF2BELcACBf?O[ZFHBEL^A`?aAWGNm ¿sK<�VG^gVSMKeG^LZG�G^DW?¸dZDWGVd�GVDWDCB:?OSQPT[NLZK�BEUCB-FHdZK�IZK
P-GVFHB<�c[ZBEUXACKZ�N[NUWUXKh�VB-LNgVGVLNG&[ZACKMSeKMi-i|?aACKhB�IJBEKZdZDWGV�ZSMB-FHKhP`kNB<PTDWBE?OLNG&LNB-SMSeB�?VdZdZSMKMPE?OiEKeG^LZK
KMLNIJ[hU_AWDCKQ?OSMK°m
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��B-SMS°½ KMLNIJ[NUXACDWKM?wUXG^LZG<FHGVSeACG&IJKG@�[NUCKsUXKQU_AWB-FHKsIJKcACD`?VUCdhG^DXAWG<P`kZB�[JAWKeSMKMi-iE?VLZGw?VDCKQ?�GJI�?^P-�c[N?
P-GVFHBH�N[ZKQIJKq�VB-AXACG^DCK�m é [N?OLNIZG	UXK~KeFHdZKMB-gc?:S°½ ?ODWKM?fUCK�dh?ODWSM?:IJK~ACD`?VUCdhG^DXAWK}dZLZBE[ZFb?aAWKMP-K
FHBEL^AWDCB��c[N?VLNIJGbUXK�[ZACKMSeKMi-i|?HS°½ ?VPE�^[h?,UCK0dN?VDCSQ?,IZK�ACD`?VUCdhG^DXAWK0IJK�\]?VLZgVkZK�m
� �8�L�(�����Z�1� �����' �¡;�!�1�a¢/�
�@D`?VUCdhG^DXA`?aACG^DCK�dZLZB-[NFH?OACKQPTK}UCGVLZG�UXd�BEUWUCGj[JAWKeSMKeiEiE?OACK}�c[N?OLhIJGj�sKq�B�LNBEPTB|UCUCKeAz�?jIZK6F2Ga�sKe�
FHBEL^A`?ODWB�Fb?aAWB-DWKM?VSeK4PTGVFHB^�qP-B-FHB-LcACGh�hg^DW?VLZKMgVSMKeB^�Nd�GVSM�VB-DWK�FHB-AW?OSMSMKMP`kZB^�hd�GVSM�VBEDCB,IJK4PE?ODC�
��GVLNBVm é [ZBEUXACK}?VdZdN?OD`?aAWK6UXG^LZG�PE?OD`?aACACB-DWKMi-iE?OACK6IZ?�[ZL0½ B-SMB-�a?OAW?l�NBEUWUCKe�ZKMSMK�Aa�?lIJK}\�[ZLZi-KMGVLZ�
?VFHB-LcACGh�ZdhGcUCUCGVLNGH?^IZ?aACAW?VDWUCK�?HSQ?ZhVGV[ZA�?Oi-KMB-LhIZ?OSMK0dZKM[JAXAWG^UXACG'P-GVFHdZSMKMPE?aACK@BEI:BE�cKeAW?VLZGbKMS
IZKA@�GVLNIZB-D`UXK~KeL�?OACFHG^UX\�B-D`?	IJBESeSMBjd�GVSM�VBEDCK�ACD`?VUCdhG^DXA`?aAWBV��dN?ODCACKQPTG^SM?VDCBbd�B-D2PT[ZK��^B-LZg^GVLZG
UCd�BEUWUXG2dZDWBT\�B-DWKeACK�?VK�LN?VUXACDWK�ACD`?VUCdhG^DXA`?aAWGVDWK°m
��BED�KeS�\�[ZLZi-KMGVLh?OFHB-LcACG	IZK~�c[ZBEUXACG:AWKed�G�IJK�ACD`?VUCdhG^DXA`?aAWGVDWKq�BbLZBEP-BEUWUC?VDCKMG�P-GVLNUCKQIJB-DC�

?VDCBbSQ?�PE?OdN?^PTKeAz�?fIJK�gc?OSMSeBEgVgVKQ?OFHBEL^AWGfIJB-SMSeBldN?ODCACKQPTBESeSMBjIJBES~Fb?OACB-DWKQ?OSMBjIZ?:AWDW?^UXd�GVDCAW?VDCB
?VSeS�½ KeLcACBEDCLNG2IJK�[ZLN?HPTG^DCDWB-LcACBRI�½ ?ODWKM?Nm
¿sBHSQ?j�^B-SMGJPTKeAz�?jIZB-SMS°½ ?ODWKM?¸�B2?O�Z�N?^U_A`?OLZi|?'BESeBE�z?OAW?�UXK}?^UCUCKQU_AWB,?l[ZL��h[NUCUCG�dZKe[ZAXACGcU_AWG

G^FHGVgVBELZB-GHP`kZB�D`?OdZdNDCB|UXBEL^A`?�SQ?bPTG^LNIJKMi-KMGVLZB�IZK0\�[ZLZiEKeG^LN?OFHBEL^AWGbKMIZBE?OSMBVm · S@IZKeFHKMLc[NKeDWB
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IZB-d�G^UCK�AWG:IZB-S�Fb?OACB-DWKQ?OSMB,LZBESeSQ?:dN?VDXAWBbKeLJ\�BEDCKMGVDWBbIJB-S~PTGVLhIJGOACACG:B'UXK�dZ[@�G	?ODWDWKe�a?ODWB�YhLZG
?VS�ACGVAW?VSeB�DWKeBEFHdZKeFHBEL^AWG'IJB-SMSQ?'UXBEi-KMGVLZB^m é [ZB|U_AWGbdZDWGa�VGJP-?,[ZL	IJD`?VUXACKQPTGb?O[NF2BELcACG'IJBESeSMB
d�B-D`IJKeACB�IJK�P-?ODWKQPTG	B|I�[ZL�DWB-g^KeFHB�IJK��h[NUCUCG�KMLcACBEDCFHKeAXACBELcACBV�~P`kZBlPE?O[NUW?	IJB|P-?VIZKeFHB-LcAWK
IZB-SMSeB�dZDWBEUXAW?Vi-KMGVLZK�IJBESeS�½ KeFHdZKQ?OLcACGHB�D`?OdZKQIZ?,[NUC[ZDW?HIJBESeSMBRAC[N�N?OiEKeG^LZK°m
� �8�L�(�����Z�1�©¨Q�«ª¬�L�Q­o®��
â G^LHKeSJAWB-DWFHKeLZB�AWDW?^UXd�GVDCACG�IJKZ\]?OLZg^kZKNUCKNKML^AWB-LNIZB�KeSJAWDW?^UXd�GVDCACG�IJKhdN?ODCACKQPTBESeSMB�IJKQUXd�B-D`UXB�KML
[NLN?�\]?^UXBwSeKQ�c[ZKQIZ?Zm}>�BwdN?VDXAWKMP-B-SMSeB&P`kZB&�VB-LNgVGVLNG�ACD`?VUCdhG^DXA`?aAWB�KMLl�c[ZBEUXACG2FHGJIJG�d�G^UWUXG^LZG
B|UCUCB-DWBRIJK��a?ODWKeBRIJKMF2BELNUCKeG^LZK�B��^[NBEUXACGl�BRSM?2P-?V[NUC?2IJBESeSQ?2gVD`?OLNIJB&�a?ODWKeB-Az�?2IJK�DWB-gVKMFHK�P`kZB
UCK�d�G^UWUXG^LZGHFH?VLZKe\�BEUXAW?ODWBVm
��BEDqP-GVFHdZDWB-LNIJBEDCBwSM?��N[ZKQIJGJIJKMLN?OFHKQP-?HIJBEKh�h[NUCUCK�SeKQ�c[ZKQIJGO��UXG^SeKQIJGj�BwLNBEPTB|UCUW?ODWKMG�PTG^LJ�

UCKQIJB-D`?ODWB'UXKQ?:SMBjKML^AWB-D`?OiEKeG^LZK6\�D`?fSeBl�a?ODWKeBbdN?VDXAWKMP-B-SMSeBlUXG^SeKQIJBjP`kZB'\�DW?fSMBjdh?ODCACKQPTB-SMSMB'B'KMS
�h[ZKMIZGN�Z�c[ZBEUXACGbDWB-LhIJBRBEUXACDWB-Fb?OFHB-LcAWBRP-GVFHdZSMKMPE?aAWG,SMG'U_AW[NIJKMGbIJK��c[ZBEUXACG2AWKed�G'IJK��N[hUCUCK°m
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n�S<UCBTACACG^DCB�KeLhIJ[NUXACDWKM?VSeB:P`kZB�dZDCG^�N?O�NKeSMFHB-LcACB:UX[N�ZKMUWPTB:Fb?Og^gVKMGVDWFHB-LcACBlgVSMKqB�@�B-AXAWK<LZB-gV�
?OACKM�sK}IJB-K6�h[NUCUCK}�ZKe\]?VUCBHg^?^U_��SeKQ�c[ZKQIJG¸�BH�c[ZBESeSMG:dhB-ACDWGVSMK�\�BEDCGf?:P-?V[NUW?�IZB-SMSM?�LZB|PTBEUWUCK�Aa�?�IZK
AWDW?^UXd�GVDCAW?VDCB6KMScgVDWB-gVg^KeG<?VSeS�½ KeLcACBEDCLNG�IJKcAC[Z�h?Oi-KMGVLNKcP`kZB~DW?VgVg^Ke[ZLNgVGVLNGqSM[ZLZg^kZB-iEi-B"P-GVLNUCKQIs�
BEDCBE�VG^SeK�m@ê�LHP`kNKM?VDW?&IJBEUWPTDWKMi-KMGVLZB�IJKN�c[ZB|U_AWKZdZDWGV�ZSMB-FHK��B�IZ?aA`?�IZ? R ?z�sDWB~B-A�?OS�m@DWKeg^[N?OD`IJG
K�dZDWGV�NSeBEF2K��hIZGa�c[ZACK@?VS��N[NUWUCG'?'UXSM[Zgh�ZDCKQUWPTGVLcAWDW?OACK0LZBESeSMB�dZKQ?aACAW?a\�G^DCFHB�d�BTAWDCG^SeKe\�B-DWB�LZBES+�?ODWB&IJBES��<G^DWI0m
>�½ [JAWKeSMKMi-i-G:IJBESeSMB�dZKQ?aACAW?O\�GVDWF2B,G=@�UXkNGVDWB�dhBEDwSQ?jUX\�DW[JAXA`?OFHB-LcACG�IJB-K4gVKQ?VP-KeFHBEL^AWK4UCGOAC�

AWGVFb?ODWKMLZK��B�GVDWFH?VK�IJKM�VBEL^A`?aAWG'FHGVSeACG'\�DWBE�c[ZBELcACB�B2UXK4dZDWB-�VB|IJB�P`kZB^�hKMLf\�[JAW[ZDWGN��SeG�UC?VDz�?
UCB-FHdZDWBjIJK~dZKX�[0m	n�S~UCKeACG	KML��c[ZBEUXACKMGVLNB:�BjPTGcU_AWK�AW[ZKeACG�IZ?	[ZLN?fdZKQ?aACAW?O\�GVDWFH?)IZKbACDWKe�^B-Se�
SQ?OiEKeG^LZB,?V[JACG^Fb?aACKQP-?�PTG^SeSMB-gc?aA`?Z�hACD`?OFHK�AWBH[ZLN?jAC[Z�N?Vi-KMGVLZBHUCGOAXAWGVFb?ODWKMLN?'IJBES}IJKM?VFHBTACDWG
IZK �|  dhG^SeSMKMP-K0BRSe[NLZg^?2PTKMDWPE? �|è P`kNKeSMGVFHBTAWDCK��Z?OSMSQ?�dZKQ?aACAW?O\�GVDWFH?,dZDWKeLhPTKMdN?OSMBVm�nqdZDCG^�ZSMB-FHK
P`kNB<UXG^LZG�U_A`?aACKhDCKQUWPTGVLcAWDW?OACKsKeL'�c[ZB|U_AWG�KeFHdZKQ?OLcAWG�UXG^LZG�IJGa�s[JACKN?VSJ\]?aACACG�P`kNB�KeSJ�h[NUCUCG�IJBES
g^DCBEgVg^KeGh��P-GVFHdhGcU_AWG�IN?j[ZLh?jFHKQUCP-B-SQ?jF,[ZS�AWK�\]?^UXBbIJK�d�BTAWDCG^SeKMGN�0?^P-�c[N?lB,gc?VUE�0IJB-g^B-LZBEDW?
KML��N[NUWUXGb?HUCSe[ZgbP-GVFHdhG^DXA`?OLNIZG2P-GVLNUCKMIZB-DWB-�VG^SeK�dZDWGV�NSeBEF2K�G^dhBEDW?OACKM�sK0�^[h?OSMK°�
� �sKe�ZD`?OiEKeG^LZK^AW?OSMKJIZ?&IZ?OLZLNB-gVg^KM?VDCB�SeBqAC[N�N?OiEKeG^LZKsB~FHBTACACBEDCBqKeL,dhBEDCKQPTG^SeG&SQ?�UXAW?O�NKeSMK�Aa�?U_AWBEUWUC?HIJBESeSQ?2dZKQ?aAXA`?a\�G^DCFb?L4
� Fb?OSe\�[ZLZi-KMGVLh?OFHB-LcACG2IJB-S�UCB-dN?VDW?OACGVDWB�?VPE�^[h?a��dhB-ACDWGVSMKeG�P-GVFHdhG^DXA`?OLNIZG�PTGcU�� eN[ZLl?V[J�FHB-LcACG¬IZB-K,ACB-FHdZK2IJK2SM?z�^GVD`?Oi-KMGVLNB¸B»KMS�DWKQUCP`kZKMG IJK2PTGVLcA`?OFHKeLh?Oi-KMGVLNB»IJB-SMS°½ ?VPT�
�c[N?b?OSMS°½ [NUWPTKeAW?bIJBES�UCB-dN?VDW?OACGVDWBRPTGVLfP-GVLNUCB-g^[ZB-LZiEB�IJK0KMLN�c[ZKeLh?OFHB-LcACGH\]?^PTKMSeFHBEL^AWB
KeFHFb?Og^KeLh?O�ZKMSeK?4
� dhGJP-G�BTº'PTKMB-LcACKJG^dhBEDW?Vi-KMGVLZKJIJKNdhG^F2dh?OgVg^KeG&KMLH�c[N?VLcACGN�ad�B-D�B-�sK�A`?ODWBqP-GVLNUCB-g^[ZB-LNi-B?OLNP-GVD`?�d�B-g^gVKMGVDWK°�J�B~LZB|PTB|UCUW?ODWKeGwSeKMFHK�A`?ODWB�SM?&dZDWBEUWUXKMGVLNB~B�SQ?&�VB-SMGJPTKeAz�?&IJKJAWDW?^UXd�GVDCACG
IJB-S�gVDWB-gVg^KeGhm
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��B-S�PE?VUCG,KMLf�^[NBEUXACKMGVLZB^�JKeS��h[NUCUCGH?bUXSM[ZgbUXK��^B-DWK�Y�P-?2?2PE?O[NUW?2IJB-SMSM?bP-GVLJ\�G^DCFb?Vi-KMGVLZB
IZB-S�\�GVLhIJG¼FH?VDCKMLZG¼UX[ÀPT[NK<UXK<?VdZdhG^gVg^KM?¸SM?¸AW[Z�N?OiEKeG^LZB54�B|UCUCG¸KMLJ\]?OAXACK�LZGVL �B�dZKM?VLZG¼B
SM[ZLZg^G¼K �Eè P`kNKeSMGVFHBTAWDCKwUXG^LZG¼dZDCB|UXBELcACK�?VSMP-[ZLZKw?z�s�a?OSMSQ?OFHB-LcACK<P`kNBfSeB�P-GVLNIZGOAXAWB	UXG^LZG
P-G^UXACDWBTACACB�?'UCB-gV[NKeDWBVm é [NKeLNIZK�KMS��N[NUWUXG'?bUCSM[Zg'UXK@gVBELZB-D`?2dhBEDWP`k0�B&KMS0d�BTAWDCG^SeKMGbB�S�½ ?^P-�c[N?
AWB-LNIZGVLZG�?,IJB-d�G^UCKeAW?OD`UCKNLZBEKhdZ[NL^AWKhFHBELZG�BESeBE�z?OACK�PTDWBE?VLNIJG�[ZLN?,UXd�BEP-KeB&IJKhAW?OdNdhG,dhBED~SQ?
P-KeD`PTG^SM?Vi-KMGVLZB�IJBESNg^?^U6P`kZBV�^ACD`?OLNLZB�[ZLN?RdZKQP-P-GVSQ?RdN?ODCACB<P`kNB�DCKMBEUWPTB<?�IJB-�N[ZKMDCBw?aAXAWDW?z�^B-D`UXG
SQ?¸\]?VUCBfSeKQ�c[ZKQIZ?Z��?O[NF2BELcAW?�IJK<dNDCB|UCUCKeG^LZB�YNLZG»?��c[N?VLNIJG¼LZGVLÀDWKeB|UCP-B	?�F�[ZGa�^B-DWB�KML
?z�a?VL^AWK�SM?bUCB-iEKeG^LZB�IJK�SMKQ�^[NKMIJGhm é [ZB|U_AWG,\�BELZGVFHBELZG'UXK�DCKMdhB-ACB�P-KMP-SeKQP-?VFHB-LcACB�IZ?VLNIJGb�sK�A`?
?VSeSMB�P-?VDW?OAXACBEDCKQUXACKQP`kZBwdN[ZSMUW?OiEKeG^LZK0IJBES��N[NUWUXGb?HUXSM[Zghm
¿sG^LZGÀU_A`?aACB¸KeFHd�B-g^LN?aAWB�LNGOACBE�VG^SeK&DCKQUCGVD`UXB	d�B-D:DWKe[hUCP-KeDWB¸?^I B-�sKeAW?VDCB�P`kZB¸SMG UCSM[Zg

D`?Og^gVKM[ZLZg^BEUWUXB�SQ?�dZKQ?aACAW?O\�GVDWFH?�dZDWKeLNP-Kedh?OSMBwPTG^FHdZDCG^FHBTAXAWB-LNIZG�AC[ZAXACBRSMBwSQ?z�VG^DW?Vi-KMGVLZKhP`kZB
UCGVLNG¼UC�VG^S�AWB	UX[ IZK�BEUWUW?Zm±P�½�UXAW?aAWG»?OLNP`kNB	UXd�B-DWKeFHBEL^A`?aAWG�[ZL UXKQUXACB-Fb?»IZKwPTG^LcACDWGVSMSeG
\�BEBEIJ�h?VP�²	P`kZB^��?Og^B-LNIJG�UX[�[ZL�GVDWK�Yhi-KMG�?VSeS�½ [hUCP-K�A`?lIJBESeSQ?lAC[Z�h?Oi-KMGVLNBV�6�BHU_A`?aAWGlKML¼gVD`?VIJG
IZK�dhBEDCFHBTACACBEDCB&[ZL��Z[ZGVL�[JAWKeSMKeiEi-GbIJBES0UXBEdN?OD`?aAWGVDWB<BEIl[ZL:PTGVLhUXBEgV[ZBEL^AWB&?V[ZFHB-LcACGHIJBESeSQ?
dNDCGJIJ[ZiEKeG^LZBVm
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� SMK2KeFHdZKQ?OLcACK2gVBEGOAWB-DWF2KQPTK2U_\�DW[JACAW?OLNG S°½ B-LNB-DWgVKQ? FHBEUWUC? ?¬IJKMUCd�G^UCKeiEKeG^LZB�IZ?VS,�a?Od�GVDWB
dNDCB|UXBEL^AWB&UCGOACACGHSQ?bPTDWG^UXAW?�ACB-DWDWBEUXACBRdhBED�SM?2dZDWGJIJ[ZiEKeG^LZB�IJK0B-LNB-DWgVKQ?�BESeB-AXACDWKQP-?Zm
é [ZB|U_AWK�KMFHdZKM?VLcACKqDW?VdZdZDWBEUCB-LcAW?VLZG:[ZL0½ ?OSeACB-DWLN?OACKM�z?	dhBED,SQ?fdZDWGJIJ[Zi-KMGVLNBjIJK�BELZB-DWgVKQ?

BESeB-AXAWDCKQP-?�B-�sK�A`?OLNIZG,S�½ [ZACKMSeKMi-iEGHIZK�P-GVF,�Z[NUXACKMSeK�\�G^UWUCKeSMK�P`kZB&UCGVLNGN�sdhBED�K�DCB|UXKQIJ[ZK�IJBESeSMBwSMGVDWG
P-GVF,�Z[NUXACKMGVLZB^�Z[ZLN?'IZB-SMSeB,dZDCKMLNP-KedN?VSeK0\�GVLcACK�IJK�KMLN�c[ZKMLN?OFHBEL^AWGj?aAWFHG^UX\�B-DWKMP-GNm�>}½ [JACKMSeKMi-iEG
IZB-S��a?VdhG^DCB�g^B-GVACB-DWFHKMP-G'PTG^F2d�GVDCAW?Hd�B-Da�Gj?VSMP-[ZLZK�dNDCG^�ZSeBEFHK0ACB|PTLZKQPTK4KML��c[N?OLcACGbB|UCUCGN��?
PE?O[NUW?�IJB-SMSeBbUCG^UXAW?VLZi-BHP`kZBH�sK}UXK�AWDCGa�a?OLNG�IJKQUWPTKMGVSeACBV��dZDCB|UXBELcAW?l[ZLN?:PTBEDXA`?l?^PTKQIJK�Aa�?:P`kZB
dN[@�GfDCKQUC[ZS�A`?ODWB'IZ?OLNLZG^UW?:UXKQ?fP`kZB'd�B-D�SMBbAW[Z�N?OiEKeG^LZK~P`kNBbdhBED�SMB'PTG^UXACGcUXBbdh?OSMBTAXAWBjIJBESeSMB
AW[ZDW�ZKeLNBVm}��B-D�BESeKMFHKeLN?VDCB&K�P-GVLNIJBELNUW?aACK0?^PTKQIJK��JKeL�dN?ODCACKQPTG^SM?VDCBR?VP-KMIZG2P-SeG^DCKQIJDWKMP-G�Á
µ¶yRá°ÅT�
dNDCKMFb?wIJBESJSeG^DCG&KMLZgVDWBEUWUXGwLZB-SMSQ?<AW[ZDC�NKeLN?N�OLZG^DCFb?OSMFHB-LcACB�UCKJ[NUC?wKMLZKeB-AXA`?ODWBq[NLN?RUXG^Se[ZiEKeG^LZB
IZK�KQIJDCGcUCUCKQIJGbIJK@UCGJIJKeG	Á
·¹¸!º*µ�Å<?VSeS�½ KeLcACBEDCLNG'IJB-S��N[NUWUXG'IJK@�a?Od�GVDWBVm�>}½ KeLZKMB-iEKeG^LZB�IJBESeSQ?
UCGVSM[ZiEKeG^LZB�?OSQP-?VSeKMLN?�?VSeSQ?��h?VUCBwIJBES�d�GViEi-G�I@�?�KMS�IZGVdZdZKMG��a?VL^A`?Og^gVKMG�IJK�dZDWGOACBEgVg^B-DWB<UXKQ?�SMB
dh?ODWBTACK4IJB-S@dhG^i-iEGjP`kZB�SMB�AW[Z�N?OiEKeG^LZK@IZK�AWDW?^UXd�GVDCACG'IJBES��h[ZKMIZGNm<>�?jUXG^Se[ZiEKeG^LZB�?VSMPE?OSMKeLN?N�
P`kNB�dZDCB|UXBELcAW?'PE?OD`?aAXAWB-DWKMUXACKQP`kZB&YhUCKMP`kNB�UXKMFHKeSMK@?j�^[NB-SMSeB�IZB-SMS°½ ?VPE�^[h?Z�h?VS@P-GVLcAW?OAXACG'P-GVLfSQ?
\]?^UXB�gc?VUWUXGcUC?R?^Ib?OSeAW?RAWB-FHdhBEDW?OAC[ZD`?�UC[Z�ZKQUCP-B<[ZLN?��z?VdhG^DCKMi-i|?OiEKeG^LZB�KMUXAW?VL^A`?OLZB|?�PTDWBE?VLNIJG
[NLN?¼IJKMUCd�B-D`UXKMGVLZBfIJK�gVGJP-P-KeG^SeKMLZBV�~KeLÀB|�^[NKeSMKe�NDCKMG�ACB-DWFHGJIJKeLh?OFHKMP-G�PTGVLÀKMS<�a?Od�GVDWBV�qP`kZB
AWB-LNIZGVLZG	?	IZB-d�G^UCK�A`?OD`UXK�UC[ZSMSeBjdN?ODWBTAWK�IJB-Sqd�GVi-iEGNm:>0BjIZ[ZBb\]?VUCK~UCGVLNG	UXdZKMLcACB'�^B-D`UXG:SQ?
UC[Zd�B-DCYhPTKMB�IZ?OS�g^DW?^IJKMB-LcACB�IJK�dZDWBEUWUCKeG^LZBRdZDCB|UXBELcACB�?OSMS°½ KML^AWB-DWLZGHIJB-S0d�GViEi-Ghm
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>@?�\]?VUCB�SMKQ�^[NKMIZ?,P`kZBwUCK�IJB-d�G^UCKeAW?�UC[ZSMSeBwdN?ODWBTAWKhKMLcACBEDCLZBwdZDWB-�sKeBELZB<KMS�dZDCG^�ZSMB-Fb?�IJBESeSQ?
P-GVDWDCGcUXKMGVLNBqIJBESeSMB�AW[Z�N?OiEKeG^LZK��^FHB-LcAWDCB<SMB<g^GsPEPTKMGVSMKeLNB<P`kZB<UCP-GVDWDCG^LZGRLZB-SMSQ?�dN?ODCACB<P-B-LcACD`?OSMB
IZB-S~P-GVLNIZGOAXAWGfg^?VDW?VL^AWKMUWPTG^LZGj[NL0½ ?VFHdZKM?�UX[Zd�B-DCYhP-KeB'IJKqUCPE?OF,�ZKeG	P-GVL¼SQ?�\]?VUCB'g^?^UCUCG^UW?Zm
¿JK�PTDWBE?N�s�c[ZKMLNIJK��Z[ZL��N[hUCUCGH�ZK�\]?^UXBRgc?VUX��SMKM�c[ZKQIJGHIJK�AWKed�G'?OLs[ZSQ?ODWBVm
>�BRPE?OD`?aACACB-DWKQU_AWKMP`kZBwIJK0�c[ZBEUXACG,�N[NUWUXG2�ZKe\]?VUCBw�a?VDCKQ?OLZGh�^LNB-S�d�B-D`PTGVD`UCG�IZ?OSMSQ?��N?^UXBRIJBES

d�GViEi-G�?VSeSQ?<UC[Zd�B-DCYhPTKMBV�OP-GVL�KMS^�a?ODWKQ?ODWB}IJB-SMSeBqPTG^LNIJKMi-KMGVLZKsIJKcdZDCB|UCUCKMGVLZB}B�ACBEF2d�B-D`?aAW[ZD`?<?OSe�
S�½ KeLcACBEDCLNG�IJB-SNP-GVLNIZGOAXAWGNm�P<½OLNBEPTB|UCUW?ODWKMGRUXAW?V�ZKMSeKMDCB<P-GVLbPT[NDW?R�c[N?OLcA`?�UXG^Se[ZiEKeG^LZB�?OSQP-?VSeKMLN?
KMLZKMBTACACB-DWB�KML	�^[h?OLcACGH[ZLN?j�^[h?OLcACKeAz�?HB|P-PTB|UCUCKM�z?2dZDWGa�VGJPE?�[ZL	?V[ZFHB-LcACGHLZG^L	?VPEPTBTACAW?V�ZKeSMB
IZB-SMSeBldhBEDWIJKeACB:IJK�P-?VDCKQPTG	Fb?N�}?OSMSeG�U_AWBEUWUXGfAWB-FHd�GN�}[ZLh?��c[N?OLcAWK�Aa�?fACDWGVdNdhG	�h?VUWUC?fLNGVL
d�B-DWFHBTACACB�[ZLN?H?^IJB-g^[N?aA`?�dZDWGOAWB-iEKeG^LZB�PTGVLcAWDCG2SM?HP-GVDWDCGcUXKMGVLZB^m
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>�B:�z?VDCKQ?O�NKeSMK�P`kZBlKMLNP-KMIJG^LZG¼LZB-K�dNDCGJPTB|UCUCK�IJK<PTG^DCDWG^UCKMGVLZBjUCGVLNG¸KML dNDCB|UXBELZiE?�IJK��N[NUWUCK
�NK�\]?^UXB�UCGVLZGh�
� ACBEF2d�B-D`?aAW[ZD`?L4
� dZDWBEUWUXKMGVLZB/4
� PTG^F2d�G^UCKMi-KMGVLZB�P`kZKMFHKMPE?2IZB-K��N[NKMIJK?4
� PTG^LNIJKMi-KMGVLZB�UC[ZdhBEDXY�PTKQ?OSMBRIZB-S0FHBTA`?OSMSeGbP-GVL:PT[ZK�UCGVLNG2DWBE?VSeKMi-i|?aAWBwSMBRAC[Z�h?Oi-KMGVLNK
4
� dhG^DXA`?aAWB54
� DCBEgVKMFHK0IJK��N[NUWUCGNm
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