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NLFB[LVVH� L� [_LFFBF� MHALPIPDGDE� GI� FBPUVLGD� CD_B[VDFs� BADEGBL� PLFF� LAM� EDFBFGLA[D� GI� PICDPDAG+� LAM� LA�
DPBFFBIA�PLFF�PDLFUEDPDAG� FHFGDP� BA[VUMBAq�[IAFGLAG�CIVUPD�FLPTVBAq�FHFGDP�LAM�LALVHGB[LV� FHFGDPF� GI�
PDLFUED�qLFDIUF�FUNFGLA[DF�LF�^DVV�LF�Km�DPBFFBIA�BA�D�_LUFG	�

dD_B[VDF�LED�ITDELGDM�CBEGULVVH+�LF�IA�L�EILM+�CBL�L�TEDF[EBNDM�FTDDM�CF	�GBPD�TLGGDEA�IJ�L�MEBCBAq�[H[VD�
^BG_� UABJBDM� GDPTDELGUED� LAM� IG_DE� [IAMBGBIAF	� y_D� IN�D[GBCD� IJ� MEBCBAq� [H[VD� UFULVVH� [IAFBMDEDM� LF� GI�
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^BG_IUG�MDCB[D�=JVI^PDGDE>� GI�PDLFUED�JUDV�[IAFUPTGBIA�MBED[GVH� BA�L� JUDV�FUTTVH� VBAD	� 9AFGDLM�IJ� G_BF� BG� BF�
UFDM�PLFF�DPBFFBIA�PDLFUEDPDAG�IJ�[LENIA�[IAGLBABAq�qLFDIUF�[IPTIADAGF�BA�D�_LUFG+�qBCBAq�ITTIEGUABGH�
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GDFGBAq��Qd�EDqLEMBAq�wu��LAM� JUDV�[IAFUPTGBIA	� 9A�LMMBGBIA� GI�IJJB[BLV�MEBCBAq�[H[VDF�UFDM� JIE� GD[_AB[LV�
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�BFGDM� NDVI^� G_D� PLBA� FGLAMLEMF� JIE� �Qd�F� JUDV� [IAFUPTGBIA� LAM� wu�� DPBFFBIA� EDqUVLGBIA�
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y_D� ;eQw� [IAFBFGF� IJ� JIUE� FDqPDAGF� IJ� G_D� @ENLA� QEBCBAq� wH[VD+� MDFBqADM� BABGBLVVH� GI� EDTEDFDAG�
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DJJD[G�LG�
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[LEF>�LAM�FBA[D��<
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y_D�;eQw�[H[VD� BF� L� FUN�D[G�IJ� FBqABJB[LAG� [EBGB[BFP�LPIAq�D�TDEG� [IPPUABGH�LAM�CD_B[VD�I^ADEF�
FBA[D�MIDF�AIG�EDTEDFDAG�LMD�ULGDVH�G_D�L[GULV�MEBCBAq�LAM�JUDV�[IAFUPTGBIA�LAM�wu��DPBFFBIA�ND_LCBIE�IJ�
CD_B[VDF� BA� PLAH� [LFDF	� :BPBVLE� [IA[DEAF� _LCD� LVFI� NDDA� ELBFDM� ^BG_� EDqLEMF� GI� LBE� �ULVBGH� TIVVUGLAG�
DPBFFBIAF	�

fAIG_DE�^DVV,WAI^A�[IA[DEA�BF�G_LG�G_D�[H[VDsF�TLGGDEA�BF�EDVLGBCDVH�DLFH�GI�UFD�NH�PLAUJL[GUEDE�JIE�
LUGIPLGDM� ED[IqABGBIA� NH� ew@sF� =DAqBAD� [IAGEIV� UABG>� FIJG^LED+� TIGDAGBLVVH� LVVI^BAq� JIE� [VIFDE� LEGBJB[BLV�
LM�UFGPDAG�GI�FGEB[GVH�TEDMDJBADM�[IAMBGBIAF�BA�VLNIELGIEH+�LAM�MBJJDEDAG�ew@�FDGGBAqF�JIE�EDLV�^IEVM�MEBCBAq+�
G_LG�qBCDF�ITTIEGUABGH�GI�IPBG�DPBFFBIA�FGLAMLEMF�BA�JLCIE�IJ�IG_DE�LAM�PIED�LGGEL[GBCD�JIE�[UFGIPDE�JDLGUEDF�
IJ� CD_B[VD� BA[VUMBAq� DAqBAD� GIE�UD� [UECD� LAM� CD_B[VD� L[[DVDELGBIA� ND_LCBIE� IE� CDEH� qIIM� JUDV� D[IAIPH�
JBqUEDF�G_LG�[LA�VDLM�GI�FBqABJB[LAG�D�[DFF�IJ�;u��DPBFFBIA�VBPBGF�FDGGVDM�NH�G_D�VDqBFVLGBIA	�y_D�ED[DAG�LAM�
IAqIBAq�MBDFDV�DPBFFBIAF�F[LAMLV�^BG_�d��qEIUT�_LF�IAVH�_DBq_GDADM�FU[_�[IA[DEAF�LAM�[LA�ND�[IAFBMDEDM�
LF�iG_D�GBT�IJ�G_D�B[DNDEqj	�

eCBMDA[D�JIE�FU[_�[IA[DEAF�LTTDLEF�GI�ND�TEICBMDM�BA�ED[DAG�[IPTLEBFIAF�IJ�IJJB[BLV�JUDV�[IAFUPTGBIA�
LAM�wu��DPBFFBIAF�JBqUEDF�LAM�G_IFD�JIUAM�BA�EDLV,^IEVM�[IAMBGBIAF����	�9A�TLEG�MUD�G_D�LNICD�EDLFIAF+�G_D�
eUEITDLA�@ABIA�BF�[UEEDAGVH�[VIFD�GI�JBABF_�BGF�VIAq�TLG_�GI�[IPTVDGDVH�EDTVL[D�G_D�;eQw�LAM�G_D�LFFI[BLGDM�
GDFG,TEI[DMUED� NH� L� AD^� �IEVM^BMD� _LEPIAB]DM� �Bq_G� CD_B[VDF� yDFG� wH[VD� =��yw>� LAM� G_D� LFFI[BLGDM�
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