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?A@CBEDGFIHKJ�@L@CM�N�O�OIDQP�R�STMVU�W,XYNZBGDYPLU�DG[]\KU�^TDGU�_
` @bac\ed-Ob_KU `Lf [K\]U�g	[�N4U�[KU/OI_ih]jlk�OImY@C_nOI\K@V_ f

o�UqpQOI_]\Kg	UqDr\Z@basR�STUthu\K_K^vh�ObSwR�DEFC^TDGU�U�_]^TDGF	OIDQP�x�@Vg	pGBG\]U�_ ` hn^TU�DQhnU
yZjEU{z4DG^T|CU�_][K^T\ f @bas}�^vh]jG^TFrObD
W�DED>W~_KmY@C_/�Q}����r�E�t�C�:���E�t�C�

UuH�g�OI^TSe� f FC_iOV�~U�Uthn[/X BEg	^vh]j�X UtPLB��L_]BGDQPLU�DE[K\i�~U�U/hn[IX BEg	^vh]j�X UtPLB
W�pG_]^�Se���/�C�I�
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��jGU�D�O�PGOI\nOImQOb[KU�^T[�[KjYOI_KU/P�m f g�OID f BG[]U�_K[/�CBEp�PGOb\KU�[�\K@�\KjGUZPGOb\iOImYOI[KU�[ih]jGUqg>O�Ob_KUZOISTg	@V[K\�ObS�dZO f [�pG_]@CjG^TmG^T\]UtP�mYUth�OIBE[KU
\KjEU�_KU�^T[�O�_]^�[]M�@Ia�g>ObML^�DEF�Uu��^T[]\K^TDGF	OIpEpGST^�hqOI\K^T@VD�pG_K@VFC_iObg	[�@CmG[]@CSTU�\]U�dZjEU�D�\KjEU f _]BGD�OIFrOb^TDG[K\Z\]jGU�g	@GPL^��QUtP<[ih]jGU�g�OGX�yZjG^T[
pQObpQU�_	OVPGPL_]U�[K[]U�[	\]jGU�pG_K@VmGSTU�g)m f ^TDL\KUqFC_iOb\K^TDGF�[ih]jGU�g�O�U�|V@CSTBG\K^T@VD�dZ^T\Kj�|L^TU�d�a�OVhn^TST^�\]^TU�[tX�R�OVhKj�BG[KUq_	^T[;Ob[K[]^�FVDGUtP�jG^T[,@V_
jGU�_~@IdZDlPGOb\iOImYOI[KU�|r^TU�d��YOIDQP�PLUq|CU�ST@CpE[{ObpGpGST^vh�OI\]^T@CD	pE_K@CFV_iObg	[ZOIFrOb^TDG[K\Z\]jGU,|L^TU�d�X���jGUqD�DGU�d _]Ut¡VBG^T_KU�g¢U�DL\K[�DEUthnU�[][K^T\iOb\KU
[ih]jGUqg>O�BEp�PGOb\KU�[{ac@C_�O	pYOI_K\]^vhnBGSvOI_~BG[KU�_/��\]jGU�D�\KjGU�BG[]U�_�[KpYUthn^��QUq[,[nhKjEU�g>O¢hKjYOIDGFVU�[�\K@�jG^T[�pYU�_K[]@CDQObS�|L^TU�d£_nOI\KjEU�_�\KjQObDl\]@
\KjEU�[KjQOb_KUtP¢mQOb[KU�[nh]jGU�g>OEX�¤~BG_Z|L^�Uqd¥[nhKjEU�g>O�U�|V@CSTBG\]^�@VD>ObpGpG_K@LOCh]j	\]jGU�Dlhu@Cg	pEBG\KU�[�O�DEU�d¥|L^TU�d¦[ih]jGU�g�O�\]jQOI\Z_]Un§QUthu\K[�\KjGU
[KUqg>OIDL\]^�hu[Z@Ia�\KjGU�PLU�[K^T_]UtP�[nh]jGU�g>O�h]jQObDGFCUV��ObDQP�_]U�pGSvOChnUq[�\KjEU,@VS�P¢|L^TU�d¦dZ^�\]j�\KjGU�DGU�d @VDGUCX�yZjG^T[�ObpGpG_K@LOCh]j�pG_K@I|L^vPLU�[~\KjGU
g	U/OIDG[�a¨@C_�[nhKjEU�g>O�h]jQObDGFCU~dZ^T\KjG@VBG\AO/©�Uthn\]^TDGF,@V\KjGUq_A|L^TU�dZ[~ª�OIDYP�\KjLBG[�dZ^�\]jG@CBE\AO/©�Uthn\]^�DEF,Un�G^T[K\]^TDGF,OIpEpGST^�hqOI\K^T@VD�pG_K@VFC_iObg	[n«�X
yZjGU�pQUq_K[K^T[]\KU�DL\lPGOb\iO�^�[¢[KjQOb_KUtP¦m f PL^�©�U�_KU�DL\�|L^TU�dZ[�@Ia,\]jGUl[nh]jGU�g>OE�Z^eX UCX£m f mY@C\Kj¦@CSvP¬OI[�d�U�STS�Ob[>DEU�dZS f P�U�|CU�ST@VpQUtP
OIpEpGST^�hqOI\K^T@VDG[-hqOIDlhn@VDL\K^TDLBGU�\K@�^TDL\KU�_]@CpYU�_iOb\KUCXZy�@�_KUtObST^�­qU�@CBG_�ObpGpG_]@rOCh]j��E\KjG^T[~pQOIpYU�_�^vPLUqDr\]^��QU�[ZMCU f a¨UtOI\]BG_KU�[~@Ia�jG@Id¦|L^�UqdZ[
g�BG[]\wmYUZUn�G\KUqDQPLUtP¢\K@�mQU,®n¯n°G¯C®q±T²e³/´i¯IµV¶I·;¸q¹L²e±v¹L¶IX���UZ\KjGU�D¢pG_KUq[KU�DL\ZOISTFC@V_K^T\KjGg¢[�\]jQOI\�^Tg¢pGSTU�g�U�DL\�\]jGUZ[KU�\�@Ia�\ f pG^vh�OISE[ih]jGU�g�O
U�|V@CSTBG\K^T@VD�@VpQUq_iOI\]^T@CDG[�Ob[�|L^TU�dºP�Un�QDG^T\K^T@VDG[tX�yZjG_K@VBGFCjE@CBG\�\KjGU�pYOIpYU�_�d�U�pG_]U�[KU�DL\�Un�QOIg¢pGSTU�[�\KjYOI\�PLU�g¢@CDG[]\K_nOI\KU�@CBG_�ObpGpG_K@LOCh]j�X
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¤~mCÂnUthn\ÄHÄ¤~_]^�UqDr\]UtP�o�Ob\iObmQOI[]UCX
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MGXT�û�eg¢pGSTU�g	U�DL\]^�DEF�\]jGU�W�PGPrH�WZ\]\K_K^TmGBE\KU ` h]jGUqg>O�x�jQOIDGFVU�^�D¢y ` R 242�2�2"2�2"2�242�2�2�242�2�242�2"2�242�2�242�2'�q�

MEX��VXT� ` U�g>ObDr\]^vhn[A@baw\]jGU�W�PGPVHeWZ\K\]_K^TmGBG\]U,¤~pQUq_iOI\]@C_k2�2�242�2�242�2�2"2�2"2�242�2�2�242�2�242�2"2�242�2�242�2'�q�
MEX��VX×� yZjEU�W~STFC@C_]^T\KjGg�a¨@C_Z}�OIpGpE^�DEF,\]jGU�W�PEPVH�WZ\]\K_]^�mEBG\KU�¤~pQUq_iOI\]@C_~\K@�Ã�^TU�dZ[l2�2�242�2�242�2"2�242�2�242�2'�q�
MEX��VX76 yZjEU{x�@Vg	pGSTU�\]U"m�_]@GhnU�[K[�@bawÃ�^TU�d ` h]jGU�g�O,Rs|C@CSTBG\]^T@CD&2�242�2�2"2�2"2�242�2�2�242�2�242�2"2�242�2�242�2'�q�
MEX��VX � Ã�U�_K^���h�Ob\K^T@CD¢@Ia�\KjGU�y�_nOIDG[]S�Ob\K^T@CDEms_K@GhnU�[][n2�2"2�2�242�2�242�2�2"2�2"2�242�2�2�242�2�242�2"2�242�2�242�2'��K
MEX��VX7K z4p�PEOI\iObmG^TST^�\ f 242�2"2�242�2�242�2�2�242�2"2�2"2�2�242�2�242�2�2"2�2"2�242�2�2�242�2�242�2"2�242�2�242�2'��K

MGX×�!�eg¢pGSTU�g	U�DL\]^�DEF�\]jGU�o~U�STU�\KUnHeWZ\K\]_K^TmGBG\]U ` h]jGU�g�O,x�jYOIDGFVU�^TD�y ` R 2�2�2"2�2"2�242�2�2�242�2�242�2"2�242�2�242�2'��O
MEX �EXT� ` U�g>ObDr\]^vhn[A@baw\]jGU�o�UqS�Uq\KUnHeWZ\K\]_K^TmGBG\]U;¤~pYU�_iOb\K@C_82�242�2�242�2�2"2�2"2�242�2�2�242�2�242�2"2�242�2�242�2'��O
MEX �EX×� yZjEU�W~STFC@C_]^T\KjGg�a¨@C_Z}�OIpGpE^�DEF,\]jGU,o~U�STU�\KUuH�WZ\]\K_K^TmGBE\KU,¤~pYU�_iOb\K@C_~\K@�Ã~^�UqdZ[o2�242�2�242�2"2�242�2�242�2'��O
MEX �EX76 Ã�U�_K^���h�Ob\K^T@CD¢@Ia�\KjGU�y�_nOIDG[]S�Ob\K^T@CDEms_K@GhnU�[][n2�2"2�2�242�2�242�2�2"2�2"2�242�2�2�242�2�242�2"2�242�2�242�2'��O
MEX �EX � z4p�PEOI\iObmG^TST^�\ f 242�2"2�242�2�242�2�2�242�2"2�2"2�2�242�2�242�2�2"2�2"2�242�2�2�242�2�242�2"2�242�2�242�2'�/�

MGX76!�eg¢pGSTU�g	U�DL\]^�DEF�\]jGU�W�PGPrHÄ}�Uq\KjG@GP ` h]jGUqg>O�x�jQOIDGFVU�^�D¢y ` R 2�242�2�2"2�2"2�242�2�2�242�2�242�2"2�242�2�242�2'�/�
MEX 6EXT� ` U�g>ObDr\]^vhn[A@baw\]jGU�W�PGPVHK}�U�\]jG@GP�¤~pQUq_iOI\]@C_A2"2�2�242�2�242�2�2"2�2"2�242�2�2�242�2�242�2"2�242�2�242�2'�/�
MEX 6EX×� yZjEU�W~STFC@C_]^T\KjGg�a¨@C_Z}�OIpGpE^�DEF,\]jGU�W�PEPVHÄ} U�\KjG@GP�¤~pQUq_iOI\]@C_~\K@�Ã�^TU�dZ[p2�2�2�242�2�242�2"2�242�2�242�2'�/�
MEX 6EX76 Ã�U�_K^���h�Ob\K^T@CD¢@Ia�yw_nOIDG[]SvOI\K^T@VDNm�_]@�huU�[K[�OIDYP>z4p�PEOI\iObmG^TST^�\ f 2�2�2"2�2"2�242�2�2�242�2�242�2"2�242�2�242�2'�/�

MGX � �eg¢pGSTU�g	U�DL\]^�DEF�\]jGU�o~U�STU�\KUnHK}�U�\]jG@GP ` h]jGU�g�O,x�jYOIDGFVU�^TD�y ` Rq242�2�2"2�2"2�242�2�2�242�2�242�2"2�242�2�242�2'�/�
MEX �YXT� ` U�g>ObDr\]^vhn[A@baw\]jGU�o�UqS�Uq\KUnHK}�U�\]jG@GPl¤~pYU�_iOb\K@C_^2�2�242�2�242�2�2"2�2"2�242�2�2�242�2�242�2"2�242�2�242�2'�/�
MEX �YX×� yZjEU�W~STFC@C_]^T\KjGg�a¨@C_Z}�OIpGpE^�DEF,\]jGU,o~U�STU�\KUuHÄ}�Uq\KjG@GP�¤~pYU�_iOb\K@C_~\K@�Ã�^TU�dZ[^2�2�242�2�242�2"2�242�2�242�2'�/�
MEX �YX76 yZjEU�Ã�U�_K^���h�Ob\K^T@CD¢@Ia�y�_iObDG[KSvOI\]^T@CDEm�_]@�huU�[K[�OIDYP>z4p�PEOI\iObmG^TST^�\ f 2�2"2�242�2�2�242�2�242�2"2�242�2�242�2'�/�

MGX7K!�eg¢pGSTU�g	U�DL\]^�DEF�\]jGU�W�PGPrHÄR�P�FCU ` h]jGUqg>O�x�jQOIDGFVU�^�D¢y ` R�242�2�242�2�2"2�2"2�242�2�2�242�2�242�2"2�242�2�242�2£�V�
MEX KEXT� ` U�g>ObDr\]^vhn[A@baw\]jGU�W�PGPVHKR�PLFVU,¤~pQUq_iOI\]@C_S2"2�2"2�2�242�2�242�2�2"2�2"2�242�2�2�242�2�242�2"2�242�2�242�2£�V�
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MEX KEX×� yZjEU�W~STFC@C_]^T\KjGg�a¨@C_Z}�OIpGpE^�DEF,\]jGU�W�PEPVHÄR�PLFCU�¤~pQUq_iOI\]@C_~\K@�Ã�^TU�dZ[42�242�2�2�242�2�242�2"2�242�2�242�2£�V�
MEX KEX76 Ã�U�_K^���h�Ob\K^T@CD¢@Ia�\KjGU�y�_nOIDG[]S�Ob\K^T@CDEms_K@GhnU�[][n2�2"2�2�242�2�242�2�2"2�2"2�242�2�2�242�2�242�2"2�242�2�242�2£�V�
MEX KEX � z4p�PEOI\iObmG^TST^�\ f 242�2"2�242�2�242�2�2�242�2"2�2"2�2�242�2�242�2�2"2�2"2�242�2�2�242�2�242�2"2�242�2�242�2£�V�

MGX7M!�eg¢pGSTU�g	U�DL\]^�DEF�\]jGU�o~U�STU�\KUnHKR�PLFVU ` h]jGU�g�O,x�jYOIDGFVU�^TD¢y ` Rp2�2�242�2�2"2�2"2�242�2�2�242�2�242�2"2�242�2�242�2£�V�
MEX MEXT� ` U�g>ObDr\]^vhn[A@baw\]jGU�o�UqS�Uq\KUnHKR�PLFVU,¤~pQU�_nOI\]@C_
2"2�2�242�2�242�2�2"2�2"2�242�2�2�242�2�242�2"2�242�2�242�2£�V�
MEX MEX×� yZjEU�W~STFC@C_]^T\KjGg�a¨@C_Z}�OIpGpE^�DEF,\]jGU,o~U�STU�\KUuHÄR�P�FCU,¤~pYU�_iOb\K@C_~\K@�Ã�^TU�dZ[r2�2�2�242�2�242�2"2�242�2�242�2£�s6
MEX MEX76 Ã�U�_K^���h�Ob\K^T@CD¢@Ia�\KjGU�y�_nOIDG[]S�Ob\K^T@CDEms_K@GhnU�[][n2�2"2�2�242�2�242�2�2"2�2"2�242�2�2�242�2�242�2"2�242�2�242�2£�b�
MEX MEX � z4p�PEOI\iObmG^TST^�\ f 242�2"2�242�2�242�2�2�242�2"2�2"2�2�242�2�242�2�2"2�2"2�242�2�2�242�2�242�2"2�242�2�242�2£�sK

MGX7O!�eg¢pGSTU�g	U�DL\]^�DEF�\]jGU�W�PGPrHÄx�SvOI[][ ` h]jGU�g�O,x�jQObDGFCU�¤~pYU�_iOb\K@C_~^TD	y ` R 2"2�2"2�242�2�2�242�2�242�2"2�242�2�242�2£�sK
MEX OEXT� ` U�g>ObDr\]^vhn[A@baw\]jGU�W�PGPVHKx�SvOI[][�¤�pYU�_nOI\K@V_t2�2"2�2�242�2�242�2�2"2�2"2�242�2�2�242�2�242�2"2�242�2�242�2£�sK
MEX OEX×� yZjEU�W~STFC@C_]^T\KjGg�a¨@C_Z}�OIpGpE^�DEF,\]jGU�W�PEPVHÄx�SvOb[K[�¤~pQUq_iOI\]@C_~\K@�Ã�^TU�dZ[r242�2�2�242�2�242�2"2�242�2�242�2£�sK
MEX OEX76 Ã�U�_K^���h�Ob\K^T@CD¢@Ia�\KjGU�y�_nOIDG[]S�Ob\K^T@CDEms_K@GhnU�[][n2�2"2�2�242�2�242�2�2"2�2"2�242�2�2�242�2�242�2"2�242�2�242�2£�sM
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��^TFCBG_]U;�V��¤~|CU�_nOISTS�o~U�[ihn_]^TpG\K^T@CDá@Ias¤~BG_Zy�_nOIDG[]pQOI_]U�DL\ ` h]jGU�g�O,Rs|C@CSTBG\]^T@CD�ªcy ` R�«ZW~pGpG_K@LOCh]j�X

O�DGU�d¦|L^TU�d¥[nh]jGU�g>O�dZjG^vh]j�_KUn§QU/hn\K[�\KjEU�[]U�g>ObDL\K^vhn[Z@Ia�[ih]jGU�g�O,h]jQObDGFCUVX
�eD ` Uthn\]^T@CD��G��dAU�FC^T|CU�OID�@I|CUq_K|L^TU�d£@ba-@VBG_�mQOI[]^�h�|L^TU�d�hKjYOIDGFVU	OIpGpG_]@rOVhKj�OIDYP�^vPLU�DL\]^Êa f |L^�Uqd£[ f []\KU�g�_KU/¡CBE^�_]U�g	UqDr\][tX

�eD ` Uthn\]^T@CD�6E�Gd�U{P�^�[nhnBG[][�\]jGU�Un�G\]U�DG[K^T@VDG[�\]@	O�|r^TU�d [ f [K\KUqg�ac@C_Z@VBG_�OIpGpE_K@rOVh]j�X ` U/hn\K^T@CDá��pG_KU�[]U�DL\K[�\]jGU�^Tg	pGSTU�g¢U�DL\iOI\]^T@CD
@Ia�\KjGU�@VmCÂnUthn\¢g	@GPLU�S�jQO/|L^TDGFlOISTSZ_]Ut¡VBG^T_KUtP�acUtOb\KBG_]U�[tX¬�eD ` U/hn\K^T@CD^KE��d�U>FV^T|CU	\]jGU�@I|CU�_nOISTS�OI_nh]jG^T\KUthn\]BG_KUá@Ia�@VBG_�[ f []\KU�g�X
y�@	PLU�g¢@CDG[]\K_iOb\KU�\]jGU�acUtOI[]^TmG^TS�^T\ f @baA@CBG_�OIpGpE_K@rOVh]j��YdAU�pE_KU�[]U�DL\,OISTFC@V_K^T\KjEg	[�^TD ` U/hn\K^T@CDHM�ac@V_�\K_nOIDG[]SvOI\K^TDGF�[nh]jGU�g>O¢h]jQOIDGFVU
_KU/¡CBEU�[K\][Z^�DL\]@�|L^TU�d¬[KpYUthn^���hqOI\K^T@VDG[tX��eD ` U/hn\K^T@CDEOE�Cd�U�PL^T[ihuBG[K[�\KjGU~|CU�_][K^T@CD	hqOIpQObmG^TS�^T\]^�Uq[w@ba�@VBG_AObpGpG_K@LOCh]j�X�NZU�SvOb\KUtP�_]U�[KUtOb_ih]j
^T[�PL^T[ihnBE[K[KU/P�^TD ` Uthn\K^T@VD�OE�GOIDQP�hn@VDQhnSTBG[]^�@VDG[�OI_]U�pG_KU�[]U�DL\KUtPá^TD ` Uthn\]^�@VD��GX
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�eD�O�\ f pE^�hqOIS�PGOb\iOImYOI[KU�PLUq|CU�ST@CpEg	U�DL\�U�DL|r^T_]@CDGg¢U�DL\t�LO,PLUq|CU�ST@CpYU�_~g�BG[K\Zhn@CDE[KBGST\ZdZ^T\Kj�@C\]jGU�_][Z\K@��QFVBG_KU�@CBE\Z\KjGU�^Tg	pQOVhn\
@Ia�O¢_]Ut¡VBGU�[K\]UtP¬[nhKjEU�g>O�h]jQOIDEFCU	@VD�\KjGU¢Un�G^T[K\K^TDGF�OIpGpGST^vh�Ob\K^T@CD�pE_K@CFV_iObg	[tX¢yZjLBG[t��\]jGU>P�Uthn^T[K^T@CD�pE_K@GhnU�[][�@IaZU�|CU�D¬O�[Kg�OISTS
[ih]jGUqg>O�h]jQOIDGFVU�^T[�ST^�MVU�S f \K@�mQUZST@CDEFQX��eD	hnBE_K_KUqDr\�¤�¤�o�1�[ f []\KU�g¢[t�V^�a�\]jGU�[nhKjEU�g>O�h]jQOIDEFCU�PL@LU�[�^Tg	pQOVhn\�Un�G^T[K\]^TDGF�pG_]@CFC_nOIg¢[t�
d�U�\ f pG^vh�OISTS f jQO/|CU�\ed�@	h]jG@C^vhnU�[/�~ªi�t«�d�U,h�ObD�_KUqdZ_K^T\KU,ObSTS�O/©�Uthn\KU/PlObpGpGST^vh�OI\]^�@VD	pG_]@CFV_iOIg¢[A\]@	d�@C_]M	dZ^T\Kj�\KjEU�DGU�d [nhKjEU�g>OE�
@C_<ª��C«{dAU	h�ObD�[]^�g¢pGS f _KUcÂnU/hn\,\]jGU	BEpGFC_nOCPLU�@ba�\KjGU�[nhKjEU�g>OEX	yZjGU<ac@C_]g	U�_�d�@CBGSvPámQU�OID�Un�G\]_KU�g¢U�S f SvOImY@C_�^TDL\KU�DE[K^T|CU	ObDQP
hn@V[K\KS f U�DYPLUtO/|C@V_t��U�[KpYUthn^vOISTS f ^�a�\KjGU�pG_]@CFV_iOIg¢[,OI_]U	dZ_]^�\]\KU�D�^TD OID�@CSvPLU�_�pG_]@CFC_nOIg¢g	^ÊDEF	SvOIDGFVBQOIFVU	OIDQP¦�I@C_�OI_]U	DG@V\,d�U�STS�H
PL@GhnBGg¢U�DL\KUtP X�yZjGU,SvOb\KU�_~^�[�OIST[K@¢BGDQPLUq[K^T_iObmGSTUC��[K^TDQhuU,^T\�g�O f _]U�[KBGST\�^TD�\KjEU,[ f []\KU�g�DG@C\�mYU�^TDGF>ObmGSTU�\K@�\nOIMCU�OCPL|CObDr\nOIFVU�@Ia
^Tg	pY@C_]\iOIDL\�BEpGFC_nOCPLU�[~^TD	\KjEU�ac@C_]g'@Ia�DGU�d¦\KUth]jGDE@CST@CF f @C_ZDEU�d ObSTFC@C_]^T\KjGg¢^�h�PLU�|VU�ST@CpGg¢U�DL\K[/X
y�@�@I|CUq_ihn@Vg	U�\KjGU�[]UZpG_K@VmGSTU�g	[/�/dAU�pG_K@VpQ@V[KU�O4\K_iObDG[KpYOI_KUqDr\�[ih]jGU�g�O�Uq|C@CSTBG\]^T@CD�ªcy ` R�«�OIpGpE_K@rOVh]j�X�W4ac\KUq_shu@CDG[]\K_KBYhn\K^TDGF,ObD

^TDG^T\K^vOISLFVS�@VmQOISE[ih]jGU�g�OG�IUtOVh]j>PLU�|VU�ST@CpYU�_ZPLUn�QDGUq[AjGUq_A@IdZD�|L^TU�d¬@Ia�\]jGUZ[KjQOb_KUtP¢PGOI\nOImQOb[KU~\K@�[]U�_K|VU�OI[ZO�hnBG[]\K@Cg¢^T­�UtP�^TDL\KU�_Äa�OChnU
\K@�\]jGU	PGOI\nOImQOb[KUCX��eDl@VBG_,ObpGpG_K@LOCh]j���dZjEU�DGU�|VU�_,O¢[ih]jGU�g�O	h]jQObDGFCU�DGUqUtP�^T[�^vPLUqDr\]^��QUtPám f O>P�U�|CU�ST@VpQU�_/��[]jGU�[KpYUthn^��QU�[�\KjGU
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boss

Grader payRate

lecture

 View VS1

Legend
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property
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Virtual Class
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��^TFCBG_]U{�E�wRw�EObg	pGSTU ` h]jGU�g>OE�wz4DG^T|CU�_][K^T\ f o�Ob\iOImYOI[KUVX

DGUthuU�[K[nOI_ f [ih]jGUqg>O�h]jQOIDEFCU�@VD�jGU�_�@IdZD�|L^�Uqd�ªc^TD&��^TFVBG_KU	��STUnac\i«qXZyZjGU,PEOI\iObmQOI[]U�[ f []\KU�g�hn@Cg¢pGBG\KUq[�O�DGU�d |L^TU�d [nhKjEU�g>OE�
dZjG^vh]j�_KUu§QUthn\][�\KjGU�[KU�g�OIDL\K^vhn[~@Ia�\KjGU�_KUt¡VBGU�[]\KUtP�[nh]jGU�g>O�h]jQObDGFCUV��ObDQP�_]U�pGSvOChnUq[�\]jGU�@CSvP¢|r^TU�d¦dZ^T\Kj�\]jGU�DGUqd£@CDEU�ª¯��^TFCBG_]U
��_K^TFVjr\n«�XZ�eD�[]jG@C_]\t�Y_iOb\KjGU�_�\]jQOID�PL^T_KU/hn\KS f g	@GPL^�a f ^TDGF�\]jGU�@CSvP¢[ih]jGUqg>OG�EdAU�dZ^�STS�°×[K^Tg�BGSvOb\KUc±V\KjGU�_KU/¡CBEU�[K\]UtP�[nh]jGU�g>O¢h]jQOIDGFVU
BG[]^�DEF{O4|L^�Uqd�[ih]jGUqg>O�ª¨^eX UVX��/\]jGUZ[ih]jGU�g�O�h]jQObDGFCU�^T[wpYU�_Äac@C_]g	UtP�|L^�_]\KBQObSTS f BG[K^TDGF�\]jGUA|L^TU�d�g	Uth]jQObDG^T[Kg>«qXYyZjG^T[�pG_]@�huU�[K[�[KjG@VBGSvP
mYU�\]_iObDG[KpQOb_KU�DL\~\K@�\KjEU�BE[KU�_/X��eD�pQOI_]\K^vhnBGSvOb_t�L[KjEU�[KjG@VBGSvP�DG@V\ZmQU�ObmGSTU�\]@;P�^�[]\K^TDGFVBG^T[Kj�mQUqdAU�UqD�\KjG^T[�|L^�_]\KBQObS�[ih]jGU�g�O�h]jQOIDGFVU
OIDYP�\KjGU�PL^T_KUthn\�[ih]jGUqg>O¢g	@GPL^���h�Ob\K^T@CD�X���jG^TSTU,\]jGU	BE[KU�_�pQUq_ihnU�^T|VU�[�\KjQOb\;ObD�OChn\]BQOIS�hKjYOIDGFVU	@Gh�hnBG_]UtP�^TDlpGSvOVhnUC����^TFCBG_]U��
[KjE@IdZ[Z\KjGU�BEDQPLU�_]S f ^TDGF�h]jQOIDGFVU�[�^TD¢\KjGU,PEOI\iObmQOI[]U�[ f [K\]U�glX
��jG^TSTUZ\KjGU~|L^�Uqd [nh]jGU�g>O�OIDQP<^�\][AOI[][K@Ghn^vOI\]UtP�|L^T_K\]BQOIS�PGOb\iOImYOI[KU�OI_]U�OCPqÂnBG[K\]UtP�Uu�EOVhn\KS f Ob[�_KUt¡VBGUq[K\KU/P��Y\KjGU~FCST@CmQObSL[ih]jGU�g�O

OIDYP	^T\][ZFCST@CmQObS�PGOI\nOImQOb[KU�g>O f DG@V\ZmQUCX<�4@C\KU�\]jQOI\~U�|CU�D�\]jG@CBGFVj�\KjGU�[nh]jGU�g>O�h]jQObDGFCU�^T[Z|L^T_K\KBYOISe�L\KjGU�FCST@CmQObSQ[nh]jGU�g>O�g�BE[K\
[K@Vg	U�\]^Tg	U�[ZmYU,_]U�[K\]_KBQhu\KBG_]UtP�\]@>FVU�DGU�_nOI\]U,\]jGU�|L^�Uqd [ih]jGU�g�O�dZ^T\Kj�\]jGU�hKjYOIDGFVUtP�[]U�g>ObDL\K^vhn[tX�o�Ob\iOImYOI[KU�_KU�@V_KFrObDG^T­tOI\]^T@CDlOb\
\KjEU�^TDG[K\nOIDQhnU�STU�|CUqS�^T[Z_KUt¡VBG^T_]UtP��	Uq[KpYUthn^vOISTS f dZjGU�D�\]jGU,h]jQOIDEFCU�^T[�h�ObpQOChn^T\ f OIBEFCg	UqDr\]^TDGF+²VXA�eD&��^TFCBG_]U	�C�EdAU�[KU�U�\KjQOb\Z\KjGU
FCST@VmQOIS�[nhKjEU�g>O<^�[�OIBGFVg	U�DL\]UtP<ac@C_Z^TDG[]\iOIDYhnU,dZ^T\]j�DGU�d []\K@C_]UtP�PGOI\nOG�YdZjGU�D�\]jGU�OCPGPL^T\]^�@VD�@IaAO�DGUqd ^�DE[K\iObDQhnU�|COI_]^�ObmGSTU�d-Ob[
_KU/¡CBEU�[K\]UtP�\]jG_K@VBGFCj�O�|L^TU�d hKjYOIDGFVUCXZ�4@IdAU�|VU�_t�EdZjGU�D�O�PLU�STU�\]U�^T[Z_KUt¡VBGUq[K\KU/P��Y^�\Z_]U�[KBES�\][�^TD�O�_]U�g	@I|CObSGa¨_K@Cg�\KjEU�|L^TU�d ª�ObDQP
^T\K[�Ob[K[K@Ghn^vOb\KUtP�|L^T_K\]BQOIS�PEOI\iOV«�mEBG\ZDG@C\ZDEUthnU�[][iOI_]^TS f O�PLUqS�Uq\KU�ac_]@Cg'\]jGU�FCST@CmYOIS�PGOI\nOImQOb[KUCX

�Z�³� ®µ´�«�©p¥U£¦���U��¤U�� �ª¶�·��¸U��©p¥�¬¢�

yZjGU�@I|VU�_iObSTS�ObpGpG_K@LOCh]j�^T[AmYU�[]\AUn�GpGSvOb^�DEUtP�m f FC^T|L^�DEF{ObD�Un�QOIg¢pGSTUABG[]^TDGF,\]jGU�BEDG^T|CU�_][K^T\ f PEOI\iObmQOI[]U�^TDE��^TFCBG_]U��GX�W�[][KBGg¢U
@CDEU�@Ia�\]jGU�P�U�|CU�ST@VpQU�_][AmEBG^TS�P�[�\KjGU�|L^TU�d¬[ih]jGU�g�O�^TDE��^�FVBG_KUU6<ª�OV«�\K@�[KU�_]|CU�OI[ZO�hnBG[]\K@Vg	^T­�UtP�PGOb\iObmQOI[]U�^TDL\KU�_Äa�OChnU4ac@C_sacBG_K\]jGU�_
PLU�|VU�ST@CpGg¢U�DL\tX�yZjG^T[�|L^TU�d�hn@CDG[]\K_]BQhn\K^T@VD>^T[AP�U�pG^vhn\KU/P	^TDE��^TFCBG_]U���m f \KjGU�PL@C\]\KUtP<ST^�DEUCX�W4ac\KUq_A[]U�|CU�_nOIS�ObpGpGST^vh�OI\]^�@VD,pE_K@CFV_iObg	[
jQO/|VU,mYU�U�D�dZ_]^�\]\KU�D�ObFrOb^�DE[K\�\]jGU�|L^TU�d��YjGU��QDQPL[�\]jQOI\�UtOVhKj�[]\KBQP�U�DL\�@CmCÂnU/hn\�[KjE@CBGSvP�OIST[K@�h�OI_]_ f ¹)º�»�¼�½¿¾_º0¹ ^TDLac@V_Kg�OI\K^T@VD�ac@V_
_KU/hn@C_nPL^TDGF,\]jGU�_KU�FV^T[K\K_nOI\]^�@VD	[]\iOI\]BG[Z@Ia�U/OCh]j	[]\KBQPLUqDr\/XZ��^TFCBG_]U"6<ªcmQ«�[KjE@IdZ[A\]jGU�g	@GPL^��QUtP�|L^�Uqd�[ih]jGU�g�O�\]jQOI\�jGU~DG@Id¬d-ObDr\][tX
yZjGUZPL@C\]\KUtP�UqS�ST^TpG[]U�[�_KU�pG_]U�[KUqDr\�|L^T_K\KBYOISGhnSvOI[][KU�[/�LdZjGU�_KU/OI[�\]jGUA[]@CST^vP�UqS�ST^TpG[]U�[�_KU�pG_]U�[KUqDr\�mQOb[KU�hnSvOI[][KU�[/X��eD,\]_iOVPL^T\K^T@CDQObSC[ f []\KU�g¢[t�
\KjEU,PLU�|VU�ST@CpYU�_�d�@CBGSvP¢jQO/|VU�\]@��QFVBG_KU�@CBG\Z\]jGU�pY@C\KUqDr\]^vOIS�^Tg¢pQOChn\�@Ia�\]jGU�[ih]jGUqg>O�h]jQOIDEFCU�@VD>@V\KjGUq_�PLU�|VU�ST@CpYU�_K[�±�pG_]@CFC_nOIg¢[tX
�eD�@VBG_�[ f []\KU�g���\KjGU�PLU�|VU�ST@CpYU�_,[]^Tg	pGS f []pQUthu^Ê�YU�[�\KjGU�PLU�[]^�_]UtP�[ih]jGU�g�O�h]jQOIDEFCU>P�^�_]Uthn\]S f \]@�\KjEU	|L^TU�d���^TD�\KjG^T[,h�Ob[KUÁÀ�¯V¼C¼
¯/²¨²e¿�±�ÂqµC²K¸�¿n¸e¶I±TÀn²K¸�¿~²¢Ã�Ä/Å�Æ/ÇCÈsÉ�Å{®FÊ�¯:ÀiÀcËq�LdZ^�\]jG@CBE\ZFC@C^TDGF�\KjG_]@CBGFVj ObSTS�\KjGU�^T_K_]^�\nOI\]^�DEF,pG_]@GhnUtPLBG_]U�[�Un�GpGSvOI^TDGUtP�ObmQ@I|VUCX
yZjG^T[�_KUt¡VBGU�[]\KUtP¬h]jQObDGFCU�dA@VBGSvP�mYU�_KU/OIST^T­�UtP�OI[�ac@VSTS�@IdZ[Zm f @VBG_�[ f []\KU�g�X�W4ac\KU�_�\KjGU�BG[]U�_�[]pQUthu^Ê�YU�[�\KjGU�OCPEPlOb\K\K_]^TmGBG\KU

hn@Vg	g>ObDQP��/�Y_K[K\/�G\]jGU�[ f []\KU�g�FCU�DEU�_iOb\KU�[�\KjEU�\ed�@�|L^T_K\KBYOIS�hnSvOI[][KU�[ ��ý0����
Lü�ýsÌ ObDQP 	Z%�Ì \]jQOI\Z_]Un�QDGU�\KjEU ��ý�����
Lü�ý OIDQP 	¶%
hnSvOI[][KU�[/��_KUq[KpYUthn\K^T|VU�S f ��dZ^T\]j>\]jGU�DGU�d£OI\]\K_]^�mEBG\KU	¿n¸Ä¶:±TÀn²K¸�¿~ª���^TFVBG_KU+6 ª�h�«]«�X ` Uthn@VDQP��Y\KjEU,\ed�@�|L^�_]\KBQObSwhnSvOb[K[KUq[{Ob_KU�^TDr\]U�FC_nOI\]UtP
Í ÆYÇCÔwí]ÏnÒCÏ�íÄÈÊÓvÙ�ÏnÐCànð�ÔÄÖ:ÓÑÈ×ÖCà�í¨ÇCÏuÖCà�Ô�ÈÊÉ�ÕIÔ³ÎIÖCÔKÕZÓ¨Ì�ØLÔwÓÑÇCÔ�Écí¨ÇCÔÄð�Ï�ÍeÔKÉ¨ÓvÍ¨ÐCíKÓÑÐIÍcÈ×ÖIà�ÓcÌ�ÔeÖIÇCÏuÖCíKÔ�ÓÑÇCÔ�È×ÖIëTÌnÍ¨ð�Ï�ÓvÈÊÌuÖAíKÌnÖIÓ¨ÔeÖIÓcÉGÌuë�ÓÑÇCÔ�Écí¨ÇCÔÄð�Ï
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new view
old view

Person
Ï

Student
Ð

TA
Ñ

Grad
Ò

UnderGrad
Ó

name

gpa

salary

register

defineVC TA’ as 
Ô
( refine Student’:register   for TA);

Student’
Ð

TA’
Ñ

register for 
Õ

defineVC Student’ as 
Ô
( refine register for Student);(a)

Ö

(b)
Ö

Student
×

Person

TA
Ø

register

name

gpa

gpa

name

Student
×

Person

TA
Ø

advisor

(c)
Ö

VS1
Ù VS2

Ù

salary
advisor

salary
advisor

add_attribute 

Requested Schema Change:

Student;
Ð

��^TFVBG_KU46G� ` h]jGU�g�O,x�jYOIDGFVU�a¨@C_ZW�PEPL^TDGF;ObD�WZ\K\K_]^TmGBG\KUVX

^TDL\K@�\KjEU�FCST@CmYOISY[ih]jGU�g�O�m f \]jGU,hnSvOI[][K^���h�Ob\K^T@CD�ObS�FV@C_]^�\]jGg'OI[~[KjG@IdZD�^TD&��^TFVBG_KU+6¢ªeh�«4�T��OF�ÄX�yZjG^T_iP��E\KjGU�[ f [K\]U�g [KU�STUthu\K[�\KjGU
hnSvOI[][KU�[�Ú 
rþc�qÿYü � ��ý�����
rü�ý)Ì OIDQP 	Z%�Ì a¨@C_�\KjGU�DGU�d¦|L^TU�d�X��e\Z\]jGU�D�_KUqDQOIg¢U�[A\]jGU ��ý0����
Lü�ýsÌ OIDQP 	¶%WÌ hnSvOI[K[]U�[�\]@ ��ý�����
Lü�ý
OIDYP 	¶% dZ^T\KjG^TD�\KjGU�hu@CDL\KUn�G\�@ba�\]jGU�|L^TU�d��I_]U�[KpYUthn\]^T|CU�S f X��G@VBG_K\]j��rO~DGUqd |L^TU�d�[ih]jGU�g�O�Ã ` ��^T[�FCU�DEU�_iOb\KUtP;ac_K@Vg£\KjEUZ[KU�STUthn\]UtP
hnSvOI[][KU�[~m f _KBEDGDG^TDGF�\KjGU�[nh]jGU�g>O�FCUqDGU�_iOb\K^T@CD�ObS�FV@C_]^�\]jGgl�×�G���KX�WZ\ZSvOI[K\/�L\KjGU�[ f []\KU�g _]U�pGSvOChuU�[�\]jGU�@CSvP�|L^TU�d¦dZ^�\]j�\KjGU�DGU�dZS f
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yZjGU�@VmCÂnUthn\ÄH�[]ST^�hu^�DEF,OIpGpE_K@rOVh]j	OIST[K@�U�DQObmGSTU�[�Uþ�>hn^TU�DL\-P f DYOIg	^vh�_]U�[K\]_KBQhu\KBG_]^�DEF�@Ia�@CmCÂuUthn\�_KU�pG_]U�[KUqDr\nOI\]^�@VDG[Z\K@�OCh�hn@VBGDL\�ac@V_

\KjEU,OCPGP�^�\]^T@CD�@Ia�DGU�d ^TDG[]\iObDQhnU�|COb_K^vOImGSTU�[/X ` BEpGpQ@V[KU�\KjQOb\�d�U�Un�G\KU�DQP�UtP�@CBG_Z[nh]jGU�g>OE�GdZjG^vh]j�@CDGS f hn@CDL\iOb^TDGUtP�\]jGU � ¯I¿ZObDQP
\KjEU�`L¸n¸Ä°	hnSvOI[K[]U�[t�Em f O�DGU�d þ)
cX�ü�
 hnSvOI[K[�hqOISTSTUtP	»q·�°.ÃI¿n²K¸n¼I�LdZjG^vh]j	_]Un�QDGUq[�\]jGU !"�Eþ hnSvOb[K[Zm f OCPGP�^�DEF,\]jGU�[K\K@V_KUtP�Ob\K\K_]^TmGBG\KU
¹Q¯:²�±�Ãb¹GX�yZjGU�D�UtOVh]j � ¯b¿�@CmCÂnU/hn\�ª�Ob[Ad�U�STS�OI[�UtOCh]j�`r¸n¸Ä°�@CmCÂnU/hn\i«Zh�ObD>OVh�¡VBG^T_KU�\]jGU�\ f pQU�@Ia�\]jGU�»�·~°dÃb¿n²K¸i¼~hnSvOI[][tX�yZjG^T[�g	UtObDG[
\KjYOI\Z\KjEU � ¯I¿�@CmCÂnUthu\�_KUqpG_KU�[]U�DL\iOb\K^T@CD�[]jG@CBES�P¢mYU�_KUq[K\K_]BQhn\]BG_KUtP�[]BQh]j�\KjYOI\Z^T\ADE@Id h�Ob_K_]^�Uq[�\KjEU,PGOI\nO�a¨@C_Z\KjEU�DEU�d£OI\]\K_K^TmGBE\KUCX
yZjG^T[,h�ObD�mQU�OCh�hu@Cg	pES�^T[]jGUtPám f [K^Tg¢pGS f hu_KUtOb\K^TDGF�^Tg	pES�Uqg	U�DL\iOb\K^T@CD�@VmCÂnUthn\][,@ba�\KjGU	»q·�°.ÃI¿n²K¸n¼�hnSvOI[][;ObDQP�OCPEPL^TDGF�\KjGU�g�\]@
UtOVhKj � ¯b¿�@CmCÂnUthu\tX ` @Q�L_KUq[K\K_]BQhn\]BG_K^TDGF¢@Ia�\KjEU�@VmCÂnUthn\Z_]U�pG_]U�[KU�DL\nOI\K^T@VD�^T[A_]U�SvOI\K^T|VU�S f Uþ�>hu^�UqDr\�ObDQP�[]^Tg	pGSTU�hn@Vg	pQOb_KUtP�dZ^T\Kj¢\KjGU
hn@VDr|VU�DL\K^T@CDYOISAOb_ih]jG^T\KUthu\KBG_]U	dZjGU�_]U	UtOVh]j�@CmCÂuUthn\,h�Ob_K_]^�Uq[;ObS�S�@IaZ^�\][�[K\nOI\]U�^�D�ac@C_]g>OI\]^T@CD�^TD�O>hu@CDL\K^TFCBE@CBG[�mES�@Gh]M�@ba-g¢U�g	@V_ f
OIDYP	mYU�ST@CDEFC[Z\K@�@CDES f @CDGU�hnSvOb[K[tX
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1�@V\Kj	ObpGpG_K@LOCh]jGU�[�jQO/|VU�OCPL|CObDr\nOIFVU�[�OIDQP�\]jGU�^T_APL^T[iOVPL|COIDL\nOIFCUq[tX�W¥PLU�\nOI^TSTUtP,hu@Cg	pYOI_K^T[]@CD�^�[�pG_]U�[KUqDr\]UtP¢^TD�ysObmGSTU��V�IBG[]^�DEF

\KjEU�a¨@CSTST@IdZ^�DEF,hn_K^T\]U�_K^vOG�

è xZOI[K\]^TDGF�OID¬@CmCÂuUthn\�\K@�O�\ f pYU�^T[	_KU/OCPL^TS f pG_]@I|L^�P�UtP�m f []dZ^�\nh]jG^TDGF�mQUq\edAU�UqD¥\]jGU�_KUqpG_KU�[]U�DL\iOb\K^T|CU�^Tg	pGSTU�g¢U�DL\iOI\]^T@CD@CmCÂnUthu\K[�^�D�\]jGU�@CmCÂuUthn\eHe[KST^vhn^TDGFlObpGpG_]@rOCh]j�X&�4@IdAUq|CU�_/��^�D�\KjEU	^TDL\KU�_][KUthn\]^T@CDLHKhnSvOI[][;ObpGpG_K@LOCh]j���d�U�DGU�UtP�OID�OVPGPL^T\K^T@CDYOIS
g	Uth]jQObDG^T[Kg�ªcpY@C[][K^TmGS f ^Tg	pES�Uqg	U�DL\KU/P�m f \]jGU,hn@Vg	pG^TSTU�_n«�\K@�^Tg	pES�Uqg	U�DL\�\KjGU�h�OI[]\K^TDGF�a�OVhn^TS�^T\ f X

è �eD	\KjEU�@VmCÂnUthn\ÄH�[]ST^�hu^�DEF;ObpGpG_K@LOCh]j��L@VDGU�@CmCÂnUthu\�hn@CDG[]^T[K\K[Z@baw@VDGU�hn@CDQhuU�pG\KBYOIS�@VmCÂnUthn\�ObDQP	O�DLBGg�mYU�_A@ba�^Tg	pGSTU�g¢U�DL\iOI\]^T@CD@CmCÂnUthu\K[ZUt¡VBQObSQ\]@,\]jGU�DrBEg�mQU�_�@Ia�\ f pQUq[�OID	@VmCÂnUthn\�pQOb_K\K^vhn^TpQOb\KU�[Z^TD�X ` @Y�L\KjGU~DrBEg�mQU�_�@Iaw@VmCÂnUthn\�^vPLU�DL\K^��QUq_K[ZDGUthuU�[K[nOI_ f
ac@C_�@CDGU�@CmCÂnUthu\Z^�[ZU/¡CBYOIS�\]@��H�,�.���#~t�e�EdZjGU�_KU��.���#~t��PLU�DG@V\KU�[~\KjGU�O/|CU�_nOIFCU�DLBGg�mYU�_�@Ia�^Tg	pGSTU�g�U�DL\nOI\K^T@VD,@VmCÂnUthn\][Zac@V_
UtOCh]j�@CmCÂnU/hn\tX�yZjGU�^�DL\]U�_K[]Uthn\K^T@VDLHÄhuS�Ob[K[�OIpEpG_K@LOCh]j	_]Ut¡VBG^T_KU�[�@CDES f @VDGU�@CmCÂnU/hn\Z^vPLU�DL\K^��QU�_4ac@C_�UtOVhKjá@CmCÂnUthu\tX

è ¤�mCÂuUthn\eHe@C_]^TU�DL\KUtP¢PGOI\nOImQOb[KU�[�BG[KU~[K\]@C_iObFCU�ac@V_�pGBG_]pQ@V[KU�[�@C\]jGU�_�\]jQOID�[]\K@V_K^TDGF,PGOb\iO�|CObSTBGU�[t�b[KBQh]j>Ob[�^TDQPLUn�GU�[�OIDQP�@VmCÂnUthn\^�P�U�DL\K^��QU�_][tXZyZjGU�@CmCÂnUthu\eHe[KST^vhn^TDGF>ObpGpG_K@LOCh]j�_KUt¡VBG^T_]U�[�\KjGU�[]\K@V_iOIFVU�a¨@C_�O�DLBGg�mYU�_Z@Ia�@CmCÂuUthn\�^vPLU�DL\K^��QU�_][�ª]ªi���,�.���=~t�c«=�
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½0¼;�cº��i� ª � \ ¼;'¦¾_º�¹ «K«®×rX�¤~D�\KjEU�@V\KjGUq_ZjQOIDQP �L\KjGU�^TDL\KUq_K[KU/hn\K^T@CD�HÄhnSvOb[K[�ObpGpG_]@rOCh]j¢_KUt¡VBG^T_KUq[�\KjEU�[]\K@V_iOIFVU�ac@V_A@VDGS f @CDGU�@C^vP
ac@C_�UtOCh]j�@VmCÂnUthn\/X

è 1�@V\KjlObpGpG_K@LOCh]jGU�[�PL@�DG@V\�_]Ut¡VBG^T_KU�PLBGpGST^vh�OI\]^T@CD�@IaA\]jGU�PGOI\nO�|COISTBGUq[tX ` @Q�Y\KjEU f OI_KU�DG@VDLH�_]UtPLBGDYPGOIDL\�^TD�\KU�_]g	[~@Ia�\KjGU[K\K@V_iObFCU~ac@C_�PEOI\iO�|COISTBGUq[ZBGDGSTU�[K[�PEOI\iO�^T[ZpGBE_KpY@C[KUqS f PLBGpGST^vh�Ob\KUtP<ac@V_ZpQU�_Äac@C_]g>ObDQhnU�_]UtOI[]@CDG[/X
è �eD�\KjEU	@CmCÂuUthn\eHe[KST^vhn^TDGF�OIpGpE_K@rOVh]j���OISTSZhnSvOI[K[]U�[�^TD�\KjGU�FVS�@VmQOIS�[ih]jGU�g�O�OI_]U>BE[KU�_ÄHÄPLUu�QDGUtP¬hnSvOI[][KU�[/X�yZjEU�_KU�^T[�DG@�DGU�UtP\K@�hn_KU/OI\KU�jG^vPGP�U�D�hnSvOI[][KU�[/X&�Z@Id�U�|CU�_/��\]jGU	^TDL\KUq_K[KU/hn\K^T@CD�HÄhnSvOb[K[�OIpGpG_]@rOVhKj�DEU�UtPL[�^TDr\]U�_K[]Uthn\]^�@VD hnSvOb[K[KUq[,\]@ OVh�hn@Vg	pGST^T[Kj
g�BGST\K^TpGSTU-huS�Ob[K[]^Ê��h�OI\]^�@VD�X��E@C_ZUtOVhKj�@VmCÂnUthn\~\KjQOb\Z\iOIMVU�[Z\ed�@,\ f pYU�[t�Yd�U�g�BE[K\Zhn_KUtOb\KU,O�huS�Ob[K[Z\]@�jG@CSvP�\]jGU�hn@Cg�mE^�DYOI\K^T@VD
@Ia�\KjGU�\ed�@	\ f pQUq[t��^�aA^T\�P�@rUq[�DE@C\ f U�\�Un�G^T[K\tX~yZjGU�DLBGg�mQUq_Z@IaA^TDL\KU�_][KUthu\K^T@CD�hnSvOI[][KU�[�g�O f ^TDQhn_KU/OI[KU�\]@>��Ø#Ù&Ú9Û�Ü�ÜI�YdZjGU�_KU
�iÝ �9y�Þ"Þ ^T[Z\KjEU�DLBGg�mYU�_�@Ia�BG[]U�_�PLUu�QDGUtP�huS�Ob[K[]U�[�@baw\KjEU�FVST@CmQObS�[ih]jGU�g�OGX

è �e\�^T[�ST^�MVU�S f \KjYOI\�\]jGU	@VmCÂnUthn\ÄH�[]S�^vhn^TDGF�OIpGpG_]@rOVhKj�dZ^TSTS�[]jG@Id�FC@L@GP�pQU�_Äac@C_]g>ObDQhnU�ac@V_�[]U�STUthn\	¡VBGU�_]^TU�[,@ba�pG_KU/PL^vh�OI\]U�[,@VD[K^Tg	pGSTU,Ob\K\]_K^TmGBG\]U�[tX¢yZjGU�_]U>OI_]U�\edA@�_]UtOI[]@CDG[/���Q_][K\t��[]ST^�huU�[�@IaZ\KjEU�@CmCÂnUthu\K[�@IaZ\KjGU�[nOIg	U�OI\]\K_]^�mEBG\KU�[�\KU�DQP�\]@lhnSTBG[]\KU�_
OIDQP�[]Uthn@VDQP���\]jGU�[KU�@CmCÂuUthn\�[KST^vhnU�[�OI_]U,g�BYhKj�[]g>OISTSTU�_�\KjQObDlhn@Vg	pGSTU�\]U�@CmCÂnU/hn\K[�OIDYP�\KjLBG[�@CDEU�pQOIFVU,OChqhnU�[K[�[KjG@VBGSvP�mQU
[KB��>hn^TU�DL\~\K@	FVU�\�ObSTS�@CmCÂuUthn\K[~ac_]@Cg�[KUthu@CDQPGOb_ f []\K@V_iOIFVUCXU�4@IdAU�|VU�_t�Y\]jGU;OVh�hnU�[][�\K@�\]jGU�^�DEjGU�_K^T\]UtP�OI\]\K_]^�mEBG\KU�[�^TDL|C@VS�|VU�[
[KU�|VU�_iObS�[K\]U�pG[�@IaA\]_iO/|CUq_K[K^TDGF�\]jGU,pY@C^TDL\KUq_K[�dZjG^vh]j�S�^TDGM�^Tg	pES�Uqg�U�DL\iOI\]^T@CD	@VmCÂnUthn\][tX�yZjGU�^TDL\KU�_][KUthu\K^T@CDLHKhnSvOI[][,OIpEpG_K@LOCh]j
dZ^�STS�mYU�a�Ob[K\KUq_�^TDºOVh�hnU�[][K^TDGF�OID�^TDGjGU�_]^T\KUtP�Ob\K\K_]^TmGBG\KU¢mQU/h�OIBG[]U	\]jGU	|CObS�BEU�[�@Ia�OISTS�OI\]\K_]^�mEBG\KU�[�@Ia�OID�@VmCÂnUthn\�_KU�[]^�P�U	^TD
\KjGU�[nOIg¢U�ST@Gh�Ob\K^T@CD�XZo~U�\nOI^TSTUtP�hn@Vg	pQOb_K^T[K@VD	[K\]BQPL^TU�[�OI_]U�DGU�U/PLUtPá\K@�a¨BGSTS f OIDQObS f ­qU�\]jGU�\K_iOVPLUnHe@I©�^TD�pQUq_eac@V_Kg>ObDQhnU~ac@V_
PL^�©�U�_]U�DL\�\ f pYU�[Z@IaAOChqhnU�[K[/X

è x�jQOIDGFV^TDGF>ObD�@CmCÂnU/hn\�ac_]@Cg*mYU�^TDGF�OIDá^�DE[K\iObDQhnU�@baA@CDGU	huS�Ob[K[�ª¯Û<�t«~\K@�mYU�^TDGF�OID�^TDG[]\iOIDYhnU�@Ia�OIDG@V\KjGUq_{huS�Ob[K[�ª¯Û��C«~^T[
h�OISTSTUtP�¼I³I¹Y¯I·�±c®,®FÊ�¯:ÀnÀu± ëA®n¯/²e±�ÃI¹�����6F�KX��eD¢\KjGU~@CmCÂnUthu\eHe[KST^vhn^TDGF;ObpGpG_]@rOCh]j��LdZjEU�D	\]jGU�@VmCÂnUthn\Z^T[ZP f DQOIg¢^�hqOISTS f huS�Ob[K[]^Ê�YUtP	Ob[
\KjGU~^�DE[K\iObDQhnU�@Ia�\]jGU�hnSvOI[][�Û���_iOb\KjGUq_Z\KjQObD	\KjYOI\�@IawhnSvOI[][�Û<�C�V\KjGU�@CmCÂuUthn\Z^TDG[K\nOIDQhuU�\nOIMVU�[-ObD	^Tg	pES�Uqg�U�DL\iOI\]^T@CD�@VmCÂnUthn\
@Ia�\KjEU{huS�Ob[K[UÛ���OIDYP	PL^T[ihqOI_iP�[Z\KjQOb\A@baw\KjEU{huS�Ob[K[UÛ��VX/1 f hn@Vg�mG^TDG^TDGF�\KjGU�@CpYU�_nOI\K@V_K[4ac@C_AOVPGPL^TDGF�OIDQP<_KU�g¢@I|L^�DEF,hnSvOI[][
g	U�g�mYU�_K[]jG^Tp��YdAU	hqOID�U/OI[K^TS f OVhKjE^�Uq|CU	P f DQObg	^vh�hnSvOI[][K^���h�Ob\K^T@CD�a¨BGDQhn\]^�@VDQOIST^T\ f X,�eD�\]jGU�^TDL\KU�_][KUthn\]^T@CDLHKhnSvOI[][;ObpGpG_K@LOCh]j��
dAU��Q_][K\�g�BG[K\�^vPLU�DL\]^Êa f \KjGU¢pG_K@VpQUq_;hnSvOb[K[�ac@C_�\]jGU�DGU�d�hnSvOI[K[]^���h�OI\]^T@CD�OIDYP���^�aZ^T\,PL@LU�[�DG@C\�Uu��^T[]\t��hn_]UtOI\]U	\KjEU>hnSvOI[][tX
` Uthn@VDQP���dAU	hn_]UtOI\]U>ObDl@VmCÂnUthn\�@ba-\]jG^T[�DGU�d'hnSvOb[K[,ObDQPlhu@Cp f \KjEU	|COISTBGUq[�@ba-\]jGU�@CmCÂuUthn\�\]@>mYU�_KU/hnSvOI[K[]^��QUtP�^TDL\K@�\]jG^T[
DGU�dZS f hn_]UtOI\]UtP�@CmCÂuUthn\tX4yw@�pE_KU�[]U�_K|VU�@CmCÂnUthu\�^vPLU�DL\K^T\ f �Gd�U�g�BG[K\�hn@Vp f \]jGU�@VmCÂnUthn\�^vPLU�DL\K^T\ f @Ia�\KjGU�@CSvP¢@CmCÂnUthu\�\]@�\KjGU
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defineVC SupportStaff’ as
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