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6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV +PVGTCETQOKQP 
DQP[ UJQWNFGT YKFVJ� ��
6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV 5JQWNFGT9KFVJ ��
6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV #ZKNNCT[9KFVJ 
DCEM� ��
6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV #ZKNNCT[9KFVJ 
HTQPV� ��
6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV %JGUV )KTVJ ��
6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV $CEM 0GEMŋ9CKUV ��
6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV (TQPV 0GEMŋ9CKUV ��
6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV 6TWPM .QQR ��
6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV %TQVEJ #TE ��
6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV9CKUV VQ %TQVEJ ��
6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV9CKUV )KTVJ ��
6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV 5KFG 5GCO ��
6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV9CKUV *GKIJV ��
6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV9CKUVŋ*KR ��
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2CIG
6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV *KR )KTVJ ��
6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV +PUKFG .GI ��
6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV -PGG *GKIJV ��
6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV 6JKIJ )KTVJ ��
6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV #PMNG )KTVJ ��
6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV (QQV .GPIVJ ��
6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV #TO .GPIVJ ��
6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV 'NDQY .GPIVJ ��
6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV/CZKOWO 7RRGT #TO )KTVJ ��
6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV9TKUV )KTVJ ��
6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV *CPF )KTVJ ��
6CDNG 5�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV *CPF .GPIVJ ��
6CDNG 5�� Ō $Q[UŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV9GKIJV ��
6CDNG 5�� Ō $Q[UŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV %GTXKECNG�(QQV ��
6CDNG 5�� Ō $Q[UŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV9CKUV *GKIJV ��
6CDNG 5�� Ō $Q[UŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV +PUKFG .GI ��
6CDNG 5�� Ō $Q[UŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV *GCF )KTVJ ��
6CDNG 5�� Ō $Q[UŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV/KF�0GEM )KTVJ ��
6CDNG 5�� Ō $Q[UŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV %JGUV )KTVJ ��
6CDNG 5�� Ō $Q[UŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV9CKUV )KTVJ ��
6CDNG 5�� Ō $Q[UŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV *KR )KTVJ ��
6CDNG 5�� Ō $Q[UŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV 6JKIJ )KTVJ ��
6CDNG 5�� Ō $Q[UŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV %TQVEJ #TE ��
6CDNG 5�� Ō $Q[UŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV #TO 5E[G )KTVJ ��
6CDNG 5�� Ō $Q[UŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV/CZKOWO 7RRGT #TO )KTVJ ��
6CDNG 5�� Ō $Q[UŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV #ZKNNCT[9KFVJ 
DCEM� ��
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6CDNG 5�� Ō $Q[UŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV 'NDQY .GPIVJ ��
6CDNG 5�� Ō $Q[UŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV #TO .GPIVJ ��
6CDNG 5�� Ō $Q[UŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV9TKUV )KTVJ ��
6CDNG 5�� Ō $Q[UŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV +PVGTCETQOKQP 
DQP[ UJQWNFGT YKFVJ� ��
6CDNG 5�� Ō $Q[UŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV 5JQWNFGT $TGCFVJ 
HNGUJ[� ��
6CDNG 5�� Ō $Q[UŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV -PGG *GKIJV ��
6CDNG 5�� Ō $Q[UŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV 7RRGT 6QTUQ .GPIVJ ��
6CDNG 5�� Ō $Q[UŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV9CKUV VQ %TQVEJ ��
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV9GKIJV ��
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV %GTXKECNG�(QQV ��
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV +PUKFG .GI ��
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV -PGG *GKIJV ��
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV %JGUV9KFVJ 
CPVJTQRQOGVGT� ��
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV9CKUV9KFVJ ��
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV *KR 9KFVJ ��
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV #TO 5E[G 9KFVJ ��
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV +PVGTCETQOKQP 
DQP[ UJQWNFGT YKFVJ� ��
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV *GCF )KTVJ ��
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV 0GEM )KTVJ 
CV NCT[PZ� ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV 0GEM $CUG )KTVJ ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV #TO 5E[G )KTVJ ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV %JGUV )KTVJ ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV 7PFGT $WUV )KTVJ ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV9CKUV )KTVJ ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV *KIJ *KR )KTVJ ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV *KR )KTVJ ���
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6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV %JGUV9KFVJ ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV $WUV #TE 9KFVJ ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV 5JQTV 5JQWNFGT .GPIVJ ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV #ZKNNCT[9KFVJ 
DCEM� ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV %TQVEJ #TE ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV $CEM .GPIVJ ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV #TO 5E[G .GPIVJ ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV $CEM 0GEMŋ0GEM 2QKPV ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV $CEM 0GEMŋ$WUV 2QKPV ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV $CEM 0GEMŋ9CKUV ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV (TQPV 0GEMŋ9CKUV ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV 5JQWNFGTŋ9CKUV ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV9CKUVŋ*KR ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV 5KFG 5GCO ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV #PMNG )KTVJ ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV -PGG )KTVJ ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV 6JKIJ )KTVJ ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV9TKUV )KTVJ ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV/CZKOWO 7RRGT #TO )KTVJ ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV 'NDQY .GPIVJ ���
6CDNG 5�� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV #TO .GPIVJ ���
6CDNG 5��� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV *CPF .GPIVJ ���
6CDNG 5��� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV/KFFNG (KPIGT .GPIVJ ���
6CDNG 5��� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV/KFFNG (KPIGT9KFVJ ���
6CDNG 5��� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV *CPF 9KFVJ ���
6CDNG 5��� Ō )KTNUŎ MG[ FKOGPUKQP�
5VCVWTG CICKPUV *CPF )KTVJ ���
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6CDNG %� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV %GTXKECNG�$TQY ���
6CDNG %� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV *GCF #TE ���
6CDNG %� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV *GCF )KTVJ ���
6CDNG %� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV 5JQTV 5JQWNFGT .GPIVJ ���
6CDNG %� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV 5JQWNFGT .GPIVJ 
VQ CETQOKQP� ���
6CDNG %� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV #TO 5E[G &GRVJ ���
6CDNG %� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV #TO 5E[G )KTVJ ���
6CDNG %� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV #ZKNNCT[9KFVJ 
DCEM� ���
6CDNG %� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV #ZKNNCT[9KFVJ 
HTQPV� ���
6CDNG %�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV $CEM 0GEM�9CKUV ���
6CDNG %�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV (TQPV 0GEM�9CKUV ���
6CDNG %�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV #PMNG )KTVJ ���
6CDNG %�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV (QQV .GPIVJ ���
6CDNG %�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV #TO .GPIVJ ���
6CDNG %�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV 'NDQY .GPIVJ ���
6CDNG %�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV/CZKOWO 7RRGT #TO )KTVJ ���
6CDNG %�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV9TKUV )KTVJ ���
6CDNG %�� Ō $Q[UŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV/KF�0GEM )KTVJ ���
6CDNG %�� Ō $Q[UŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV9CKUV )KTVJ ���
6CDNG %�� Ō $Q[UŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV #TO 5E[G )KTVJ ���
6CDNG %�� Ō $Q[UŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV #ZKNNCT[9KFVJ 
DCEM� ���
6CDNG %�� Ō $Q[UŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV 'NDQY .GPIVJ ���
6CDNG %�� Ō $Q[UŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV #TO .GPIVJ ���
6CDNG %�� Ō $Q[UŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV +PVGTCETQOKQP 
DQP[ UJQWNFGT YKFVJ� ���
6CDNG %�� Ō $Q[UŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV 5JQWNFGT $TGCFVJ 
HNGUJ[� ���
6CDNG %�� Ō $Q[UŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV 7RRGT 6QTUQ .GPIVJ ���
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6CDNG %�� Ō $Q[UŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV 5VCVWTG ���
6CDNG %�� Ō $Q[UŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV *KR )KTVJ ���
6CDNG %�� Ō $Q[UŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV -PGG *GKIJV ���
6CDNG %�� Ō $Q[UŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV %GTXKECNG�(QQV ���
6CDNG %�� Ō $Q[UŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV9CKUV *GKIJV ���
6CDNG %�� Ō $Q[UŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV/CZKOWO 7RRGT #TO )KTVJ ���
6CDNG %�� Ō $Q[UŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV9TKUV )KTVJ ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV 5VCVWTG ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV %GTXKECNG�(QQV ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV -PGG *GKIJV ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV %JGUV9KFVJ 
CPVJTQRQOGVGT� ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV9CKUV9KFVJ ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV *KR 9KFVJ ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV #TO 5E[G 9KFVJ ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV +PVGTCETQOKQP 
DQP[ UJQWNFGT YKFVJ� ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV 0GEM )KTVJ 
CV NCT[PZ� ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV 0GEM $CUG )KTVJ ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV #TO 5E[G )KTVJ ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV 7PFGT $WUV )KTVJ ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV9CKUV )KTVJ ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV *KIJ *KR )KTVJ ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV *KR )KTVJ ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV %JGUV9KFVJ ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV $WUV #TE 9KFVJ ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV 5JQTV 5JQWNFGT .GPIVJ ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV #ZKNNCT[9KFVJ 
DCEM� ���

Full document details: BS 7231-1:1990

http://www.avadocuments.com/doc/bs-7231-1-1990
http://www.avadocuments.com/doc/bs-7231-1-1990


$5 �����������

l $5+ ������� ZK
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6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV $CEM .GPIVJ ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV #TO 5E[G .GPIVJ ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV $CEM 0GEMŋ0GEM 2QKPV ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV $CEM 0GEMŋ$WUV 2QKPV ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV $CEM 0GEMŋ9CKUV ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV (TQPV 0GEMŋ9CKUV ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV 5JQWNFGTŋ9CKUV ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV9CKUVŋ*KR ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV 5KFG 5GCO ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV9TKUV )KTVJ ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV/CZKOWO 7RRGT #TO )KTVJ ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV 'NDQY .GPIVJ ���
6CDNG %�� Ō )KTNUŎ MG[ FKOGPUKQP�
%JGUV )KTVJ CICKPUV #TO .GPIVJ ���
6CDNG 9� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV %TQVEJ #TE ���
6CDNG 9� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV9CKUV VQ %TQVEJ ���
6CDNG 9� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV 5KFG 5GCO ���
6CDNG 9� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV9CKUV *GKIJV ���
6CDNG 9� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV9CKUVŋ*KR ���
6CDNG 9� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV *KR )KTVJ ���
6CDNG 9� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV +PUKFG .GI ���
6CDNG 9� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV -PGG *GKIJV ���
6CDNG 9� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV 6JKIJ )KTVJ ���
6CDNG 9�� Ō $CDKGUŎ CPF KPHCPVUŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV #PMNG )KTVJ ���
6CDNG 9�� Ō $Q[UŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV *KR )KTVJ ���
6CDNG 9�� Ō $Q[UŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV9CKUV *GKIJV ���
6CDNG 9�� Ō $Q[UŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV +PUKFG .GI ���
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6CDNG 9�� Ō $Q[UŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV %TQVEJ #TE ���
6CDNG 9�� Ō $Q[UŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV 6JKIJ )KTVJ ���
6CDNG 9�� Ō $Q[UŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV -PGG *GKIJV ���
6CDNG 9�� Ō $Q[UŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV9CKUV VQ %TQVEJ ���
6CDNG 9�� Ō $Q[UŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV 5VCVWTG ���
6CDNG 9�� Ō $Q[UŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV +PUKFG .GI ���
6CDNG 9�� Ō )KTNUŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV -PGG *GKIJV ���
6CDNG 9�� Ō )KTNUŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV9CKUV9KFVJ ���
6CDNG 9�� Ō )KTNUŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV *KR 9KFVJ ���
6CDNG 9�� Ō )KTNUŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV *KIJ *KR )KTVJ ���
6CDNG 9�� Ō )KTNUŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV *KR )KTVJ ���
6CDNG 9�� Ō )KTNUŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV %TQVEJ #TE ���
6CDNG 9�� Ō )KTNUŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV9CKUVŋ*KR ���
6CDNG 9�� Ō )KTNUŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV 5KFG 5GCO ���
6CDNG 9�� Ō )KTNUŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV #PMNG )KTVJ ���
6CDNG 9�� Ō )KTNUŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV -PGG )KTVJ ���
6CDNG 9�� Ō )KTNUŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV 6JKIJ )KTVJ ���
6CDNG 9�� Ō )KTNUŎ MG[ FKOGPUKQP�
9CKUV )KTVJ CICKPUV 5VCVWTG ���
6CDNG 0� Ō $Q[UŎ MG[ FKOGPUKQP�
/KF�0GEM )KTVJ CICKPUV %JGUV )KTVJ ���
6CDNG 0� Ō $Q[UŎ MG[ FKOGPUKQP�
/KF�0GEM )KTVJ CICKPUV9CKUV )KTVJ ���
6CDNG 0� Ō $Q[UŎ MG[ FKOGPUKQP�
/KF�0GEM )KTVJ CICKPUV #TO 5E[G )KTVJ ���
6CDNG 0� Ō $Q[UŎ MG[ FKOGPUKQP�
/KF�0GEM )KTVJ CICKPUV #ZKNNCT[9KFVJ 
DCEM� ���
6CDNG 0� Ō $Q[UŎ MG[ FKOGPUKQP�
/KF�0GEM )KTVJ CICKPUV 'NDQY .GPIVJ ���
6CDNG 0� Ō $Q[UŎ MG[ FKOGPUKQP�
/KF�0GEM )KTVJ CICKPUV #TO .GPIVJ ���
6CDNG 0� Ō $Q[UŎ MG[ FKOGPUKQP�
/KF�0GEM )KTVJ CICKPUV +PVGTCETQOKQP 
DQP[ UJQWNFGT YKFVJ� ���
6CDNG 0� Ō $Q[UŎ MG[ FKOGPUKQP�
/KF�0GEM )KTVJ CICKPUV 5JQWNFGT $TGCFVJ 
HNGUJ[� ���
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6CDNG 0� Ō $Q[UŎ MG[ FKOGPUKQP�
/KF�0GEM )KTVJ CICKPUV 7RRGT 6QTUQ .GPIVJ ���
6CDNG 0�� Ō $Q[UŎ MG[ FKOGPUKQP�
/KF�0GEM )KTVJ CICKPUV 5VCVWTG ���
6CDNG 0�� Ō $Q[UŎ MG[ FKOGPUKQP�
/KF�0GEM )KTVJ CICKPUV/CZKOWO 7RRGT #TO )KTVJ ���
6CDNG 0�� Ō $Q[UŎ MG[ FKOGPUKQP�
/KF�0GEM )KTVJ CICKPUV9TKUV )KTVJ ���
2WDNKECVKQPU TGHGTTGF VQ +PUKFG DCEM EQXGT

Full document details: BS 7231-1:1990

http://www.avadocuments.com/doc/bs-7231-1-1990
http://www.avadocuments.com/doc/bs-7231-1-1990


$5 �����������

ZKX l $5+ �������

(QTGYQTF

6JKU 2CTV QH $5 ���� JCU DGGP RTGRCTGF WPFGT VJG FKTGEVKQP QH VJG 6GZVKNGU CPF
%NQVJKPI 5VCPFCTFU 2QNKE[ %QOOKVVGG�
6JKU UGTKGU QH HQWT UK\G UWTXG[ UVWFKGU KU RWDNKUJGF CU RJCUG QPG QH C YKFGT RTQLGEV
CPF HQTOU VJG DCUKU HQT VJG RTGRCTCVKQP QH 2CTV � QH VJG UVCPFCTF YJKEJ IKXGU
TGEQOOGPFCVKQPU KP VJG HQTO QH VCDNGU QH UVCPFCTF UK\G EJCTVU HQT VJG FKTGEV WUG
QH ICTOGPV OCPWHCEVWTGTU�
6JG HQWT DQF[ OGCUWTGOGPV UWTXG[U YGTG EQPFWEVGF KP TGEGPV [GCTU D[ VJG
*7/#)4GUGCTEJ )TQWR HTQO VJG &GRCTVOGPV QH *WOCP 5EKGPEGU�7PKXGTUKV[ QH
6GEJPQNQI[� .QWIJDQTQWIJ� 6JG UWDLGEVU OGCUWTGF YGTG DQ[U HTQO CIGU �
VQ ���� [GCTU� IKTNU HTQO CIGU � VQ ���� [GCTU� EJKNFTGP HTQO CIGU � VQ ��� [GCTU
CPF EJKNFTGP HTQO DKTVJ VQ ��� [GCTU� 1PG QTOQTG QH VJG UWTXG[U JCXG DGGP HWPFGF
D[ VJG HQNNQYKPI QTICPK\CVKQPU� RNWU IGPGTQWU HKPCPEKCN UWRRQTV HTQO VJG
&GRCTVOGPV QH 6TCFG CPF +PFWUVT[ HQT VJG VJKTF CPF HQWTVJ UWTXG[U�
#UFC Ō /(+ )TQWR RNE
$CD[ITQ .VF�
#PFTGY $CTQP .VF�
$QQVU RNE
$J5 RNE
% � # /QFGU
%CUVNGDNCKT .VF�
& � * %QJGP .VF�
%QWTVCWNFU %QPVTCEV %JKNFTGPUYGCT )TQWR
&GDGPJCOU RNE
+ , &GYJKTUV RNE
'ORKTG 5VQTGU
(TGGOCPU RNE
5 4 )GPV RNE
)TCVVCP RNE
)TGCV 7PKXGTUCN 5VQTGU
,QJP .GYKU 2CTVPGTUJKR
6JG .KVVNGYQQFU 1TICPK\CVKQP RNE
/CTMU � 5RGPEGT RNE
( /KNNGT .VF�
6JG 0CVKQPCN %JKNFTGPŎU9GCT #UUQEKCVKQP QH )TGCV $TKVCKP CPF
0QTVJGTP +TGNCPF
0QVVKPIJCO /CPWHCEVWTKPI %QORCP[ RNE
2CUQNFU .VF�
4 + 4CEMG .VF�
5CTCEGP .VF�
,COGU 5GFFQP 7- .VF�
5NKOOC )TQWR .VF�
6GUEQ RNE
%NKHHQTF 9KNNKCOU � 5QPU .VF�
( 9 9QQNYQTVJ RNE

6JG UCORNG KU TGRTGUGPVCVKXG� CU HCT CU RQUUKDNG� QH VJG RQRWNCVKQP QH IKTNU CPF DQ[U
KP )TGCV $TKVCKP� #NN TCEKCN ITQWRU YGTG OGCUWTGF DWV KV FKF PQV RTQXG RQUUKDNG VQ
OGCUWTG C VTWN[ TGRTGUGPVCVKXG UCORNG QH VJG PQP�%CWECUKCP RQRWNCVKQP�
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6JG UK\KPI QH ENQVJGU� RCTVKEWNCTN[ YKVJ TGURGEV VQ VJG FGUKIP CPF URGEKHKECVKQP QH
C TCPIG QH TGCF[�VQ�YGCT KVGOU� KU DCUKECNN[ C RTQDNGO KP CRRNKGF CPVJTQRQOGVT[� 
#V RTGUGPV QPN[ VJG FGUKIPCVKQP QH ENQVJKPI UK\GU KU UVCPFCTFK\GF KP $5 ����� 
$5 ����� $5 ����� $5 ���� CPF $5 �����
6JKU $TKVKUJ 5VCPFCTF KU QPN[ QPG HQTO KP YJKEJ VJG FCVC CTG CXCKNCDNG� 1VJGT
OGCPU QH RTQXKFKPI VJG KPHQTOCVKQP CTG KP VJG HQTO QH C HNQRR[ FKUM GPCDNKPI WUGTU
VQ RTQEGUU VJG FCVC CV YKNN CPF D[ FKTGEV EQPVCEV YKVJ .QWIJDQTQWIJ
%QPUWNVCPVU .VF�� 7PKXGTUKV[ QH 6GEJPQNQI[� .QWIJDQTQWIJ� .GKEU� .'�� �6(� 
6GN� ���� ������� YJQ YKNN IKXG CFXKEG QP CEEGUU VQ VJG FCVC D[ CTTCPIGOGPV�
6JG +51 FGHKPKVKQP HQT ŐKPHCPVő KU PQV WUGF KP VJKU $TKVKUJ 5VCPFCTF� DWV VJG +51
JGKIJV KPVGTXCN QH � EO CU WUGF HQT NCDGNNKPI RWTRQUGU KU VJG DCUKU QH VJG VCDNGU
TGNCVKPI VQ UVCVWTG�
+V KU TGEQIPK\GF VJCV VJG UEJGFWNGU QH OGCUWTGOGPVU CTG PQV EQORTGJGPUKXG� DWV
VJGTG YGTG NKOKVCVKQPU FWG VQ EQUVU CPF VJG NGPIVJ QH VKOG VQ YJKEJ KPFKXKFWCNU
EQWNF DG UWDLGEVGF VQ VJG OGCUWTKPI RTQEGFWTGU�
# $TKVKUJ 5VCPFCTF FQGU PQV RWTRQTV VQ KPENWFG CNN VJG PGEGUUCT[ RTQXKUKQPU QH C
EQPVTCEV� 7UGTU QH $TKVKUJ 5VCPFCTFU CTG TGURQPUKDNG HQT VJGKT EQTTGEV CRRNKECVKQP�

%QORNKCPEG YKVJ C $TKVKUJ 5VCPFCTF FQGU PQV QH KVUGNH EQPHGT KOOWPKV[
HTQO NGICN QDNKICVKQPU�

5WOOCT[ QH RCIGU
6JKU FQEWOGPV EQORTKUGU C HTQPV EQXGT� CP KPUKFG HTQPV EQXGT� RCIGU K VQ ZXK� 
RCIGU � VQ ���� CP KPUKFG DCEM EQXGT CPF C DCEM EQXGT�
6JKU UVCPFCTF JCU DGGP WRFCVGF 
UGG EQR[TKIJV FCVG� CPF OC[ JCXG JCF
COGPFOGPVU KPEQTRQTCVGF� 6JKU YKNN DG KPFKECVGF KP VJG COGPFOGPV VCDNG QP VJG
KPUKFG HTQPV EQXGT�
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5GEVKQP �� )WKFG VQ WUG QH FCVC

� 5EQRG
6JKU 2CTV QH $5 ���� IKXGU KPHQTOCVKQP KP VJG HQTOQH VCDNGU QP DQF[OGCUWTGOGPVU QH $TKVKUJ DQ[U CPF IKTNU
HTQO DKTVJ WR VQ VJG CIG QH ���� [GCTU�
016' � 6JG WUGT UJQWNF TGHGT VQ UGEVKQP � KP QTFGT VQ HCOKNKCTK\G JKOUGNH�JGTUGNH YKVJ VJG RTGEKUG FGUETKRVKQPU CPF VGEJPKSWGU QH
OGCUWTGOGPV�
016' � 6JG VKVNGU QH VJG RWDNKECVKQPU TGHGTTGF VQ KP VJKU UVCPFCTF CTG NKUVGF QP VJG KPUKFG DCEM EQXGT�

� &GHKPKVKQPU
(QT VJG RWTRQUGU QH VJKU $TKVKUJ 5VCPFCTF VJG HQNNQYKPI FGHKPKVKQPU CRRN[�
��� 
CPVGTKQT 
XGPVTCN�
VQYCTF VJG HTQPV
��� 
RQUVGTKQT 
FQTUCN�
VQYCTF VJG DCEM
��� 
OGFKCN
VQYCTF VJG OKFNKPG QH VJG DQF[
���
NCVGTCN
VQYCTF VJG UKFG QH VJG DQF[
���
RTQZKOKCN
VQYCTF VJG OCKP OCUU QH VJG DQF[
���
FKUVCN
CYC[ HTQO VJG OCKP OCUU QH VJG DQF[
���
UWRGTKQT 
ETCPKCN� EGRJCNKE�
VQYCTF VJG JGCF� VQYCTF VJG VQR
���
KPHGTKQT 
ECWFCN�
CYC[ HTQO VJG JGCF� VQYCTF VJG DQVVQO
���
NCPFOCTM
C RTQOKPGPV RQKPV QH VJG UMGNGVQP VJCV ECP DG NQECVGF WPFGT VJG UMKP D[ KPURGEVKQP CPF RCNRCVKQP
����
EGTXKECNG
VJG RTQOKPGPV DQPG CV VJG DCUG QH VJG DCEM QH VJG PGEM 
URKPQWU RTQEGUU QH VJG UGXGPVJ EGTXKECN XGTVGDTC�
���� 
PGEMRQKPV
VJG RQKPVU YJGTG VJG PGEM LQKPU VJG UJQWNFGTU KP VJG OKF�UJQWNFGT RNCPGU
���� 
DQP[ UJQWNFGT 
CETKQOKCNG�
VJG QWVGTOQUV RQKPVU VJCV ECP DG RCNRCVGF CNQPI VJG URKPGU QH VJG UJQWNFGT DNCFGU 
UECRWNCG�� YKVJ VJG CTOU
JCPIKPI FQYP
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���� 
UJQWNFGT RQKPV 
WRRGT CTO UE[G OCTM�
VJG OQUV RTQOKPGPV CPF WUWCNN[ JKIJGUV RQKPV CRRTQZKOCVGN[ �� OO VQ �� OO KP HTQO VJG OCTMGF
CETQOKCNG� K�G� YJGTG VJG QWVGT GPF QH VJG EQNNCT DQPG 
ENCXKENG� OGGVU VJG CETQOKQP 
CETQOKQ�ENCXKEWNCT
LQKPV�
����
GNDQY
VJGOQUV RTQOKPGPV DQF[ RTQVWDGTCPEG QH VJG GNDQY LQKPV 
QNGETCPQP RTQEGUU�� YJGP VJG UWDLGEVŎU TKIJV JCPF
KU RNCEGF QP VJG JKR 
HKPIGTU RQKPVKPI HQTYCTF� VJWOD RQKPVKPI DCEM�
����
YTKUV 
WNPC RQKPV�
VJG OQUV FKUVCN RQKPV QH VJG WNPC DQPG 
YTKUV GPF� QWVUKFG QH VJG HQTG�CTO YKVJ VJG TKIJV JCPF RNCEGF QP VJG
JKR� CU HQT VJG GNDQY
����
YTKUV ETGCUG 
VJGPCT GOKPGPEG�
VJG VJKEMGPGF� OWUEWNCT RQTVKQP QH VJG JCPF HQTOKPI VJG DCUG QH VJG VJWOD
����
OGVCECTRQRJCNCPIGCN ETGCUG
VJG HNGZKQP ETGCUG QH VJG TKIJVOKFFNG HKPIGT YJGTG VJG RCNOCT DCUG QH VJG HKPIGTOGGVU VJG RCNO QH VJG JCPF
����
JKR
VJG RQKPV QH VJG OCZKOWO JKR EKTEWOHGTGPEG KP C JQTK\QPVCN RNCPG
����
MPGG ETGCUG
VJG RQKPV� KP VJG OKF�NKPG� QH VJG RQRNKVGCN ETGCUG KP VJG DCEM QH VJG TKIJV MPGG WPFGT PQTOCN YGKIJVDGCTKPI
���� 
VKDKCNG
VJG RQKPV CV VJG WRRGT KPUKFG 
OGFKCN� GFIG QP VJG JGCF QH VJG VKDKCN DQPG QH VJG TKIJV NQYGT NGI
���� 
CZKNNC
VJG CTORKV
016' 6JG CPVGTKQT CZKNNCT[ HQNF KU HQTOGF D[ VJG RGEVQTCNKU OCLQT OWUENG 
OWUENG QXGT VJG DTGCUV TGIKQP�� YJKNG VJG RQUVGTKQT
CZKNNCT[ HQNF EQPUKUVU RTKOCTKN[ QH VJG NCVKUUKOWU FQTUK OWUENG 
DCEM QH VJG UJQWNFGT DNCFG� GZVGPFKPI HTQO VJG NWODCT XGTVGDTC VQ VJG
JWOGTWU 
WRRGT CTO��

� #RRNKECVKQP QH FCVC
��� )GPGTCN KPHQTOCVKQP CDQWV UWTXG[ VCDNGU
'XGT[ UGV QH OGCUWTGOGPVU� G�I� JGKIJV� ECP DG FKXKFGF KPVQ ��� KOCIKPCT[ GSWCN RCTVU� 'CEJ QPG QH VJGUG
RCTVU KU ECNNGF C ŐEGPVKNGő� CNUQ MPQYP CU C ŐRGTEGPVKNGő
6JG VCDNGU KP VJKU UVCPFCTF IGPGTCNN[ NKUV �VJ� ��VJ� ��VJ 
OGFKCP�� ��VJ CPF ��VJ EGPVKNG�
%QPUKFGT 6CDNG 5�� CU CP GZCORNG� 6JKU VCDWNCVGU UVCVWTG
JGKIJV� QH DQ[U CIGF � VQ �� CICKPUV EJGUV IKTVJ�
.KPG � IKXGU XCNWGU HQT ��� EO JGKIJV OGCUWTKPI ��� DQ[U TCPIKPI HTQO ����� VQ ����� EO
CRRTQZKOCVGN[� �� � QH YJQO YGTG CIGF DGVYGGP ��� CPF ���� [GCTU�
6JG �VJ EGPVKNG EJGUV IKTVJ KU ����� EO� ��VJ 
OGFKCP� KU ���� EO CPF ��VJ KU ���� EO� 6JWU
CRRTQZKOCVGN[ �� � QH DQ[U 
���� KP VJKU JGKIJV TCPIG JCXG EJGUV EKTEWOHGTGPEG DGVYGGP ���� EO
CPF ���� EO� *CNH VJG DQ[U 
���� JCF EJGUVU UOCNNGT VJCP ���� EO CPF VJG QVJGT JCNH YGTG NCTIGT�
9JGP CPCN[UKPI UK\G UWTXG[U KV KU IGPGTCNN[ OQTG TGRTGUGPVCVKXG VQ WUG VJG OGFKCP TCVJGT VJCP VJG
OGCP
CXGTCIG� DGECWUG KV KU OWEJ NGUU CHHGEVGF D[ C HGY GZEGRVKQPCNN[ UOCNN QT GZEGRVKQPCNN[ NCTIG
OGCUWTGOGPVU�
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(QT GZCORNG� UWRRQUG VJG JGKIJVU QH GNGXGP ���[GCT�QNF DQ[U
CIGF DGVYGGP ���� CPF ���� [GCTU� YGTG
OGCUWTGF CPF HQWPF VQ DG ��� EO� ��� EO� ��� EO� ��� EO� ��� EO� ��� EO� ��� EO� ��� EO� ��� EO� 
��� EO CPF ��� EO�
6JGOGFKCP JGKIJV QH VJKU UCORNG KU ��� EO� YJGTGCU VJG CXGTCIG JGKIJV KU VJG UWOQH CNN VJGOGCUWTGOGPVU
FKXKFGF D[ ��� GSWCNNKPI ����� EO�
+H� JQYGXGT� D[ EJCPEG� CPQVJGT VYQ UJQTV DQ[U YGTG UGNGEVGF CPF OGCUWTGF CV ��� EO CPF ��� EO� VJG
OGFKCP JGKIJV KU PQY ��� EO DWV VJG CXGTCIG HCNNU VQ ����� EO� +P GCEJ ECUG� VJG OGFKCP IKXGU C OWEJ
DGVVGT RKEVWTG QH VJG OQUV NKMGN[ JGKIJV QH C NCTIG PWODGT QH ���[GCT�QNF DQ[U�
+V KU EQPXGPKGPV VQ ENCUUKH[ DQF[ OGCUWTGOGPV KPVQ VYQ OCKP ITQWRU CU HQNNQYU�
C� EKTEWOHGTGPVKCN QT IKTVJ OGCUWTGOGPVU�
D� XGTVKECN CPF NGPIVJ OGCUWTGOGPVU�

9JGP UGNGEVKPI ŐVQ HKVő DQF[ OGCUWTGOGPVU HQT ICTOGPV FGUKIP KV KU IGPGTCNN[ IQQF RTCEVKEG VQ UGNGEV IKTVJ
OGCUWTGOGPVU CV OGFKCP XCNWG 
��VJ EGPVKNG� QT LWUV CDQXG DWV NGPIVJ OGCUWTGOGPVU CV ��VJ EGPVKNG QT
CDQXG DGECWUG�
C� +V KU GCU[ VQ UJQTVGP ICTOGPVU DWV CNOQUV KORQUUKDNG VQ TGFWEG VJGKT IKTVJ�
D� RCTGPVU MPQY VJCV VJGKT EJKNFTGP CTG ITQYKPI TCRKFN[ VCNNGT�NQPIGT UQ KH KP FQWDV VJG[ YKNN CNYC[U VGPF
VQ DW[ VJG PGZV NQPIGUV UK\G� 6JKU OGCPU VJCV VJG ICTOGPVU CTG CWVQOCVKECNN[ NCTIG KP IKTVJ CPF YKNN
TGOCKP XGT[ NQQUG WPVKN VJG EJKNF ITQYU EQPUKFGTCDN[ QNFGT�

+H� JQYGXGT� VJG ICTOGPV KU UK\GF FKHHGTGPVN[� VJGP FKHHGTGPV ETKVGTKC OC[ IQXGTP VJG EJQKEG QH EGPVKNG�
��� +PVGTRTGVCVKQP QH UWTXG[ FCVC
#NN VJG UWTXG[U CTG CPVJTQRQOGVTKE KP VJCV DQF[ OGCUWTGOGPVU CTG CEEWTCVGN[ FGUETKDGF 
UGG UGEVKQP �� VQ
DG TGRTQFWEGF D[ VTCKPGF QDUGTXGTU QXGT C YKFG TCPIG QH EJKNFTGP� *QYGXGT� OGCUWTGOGPVU JCXG DGGP
UGNGEVGF UQ VJCV KPHQTOCVKQP TGSWKTGF D[ ICTOGPV FGUKIPGTU CPF RCVVGTP VGEJPKEKCPU HQT ICTOGPV UK\KPI ECP
DG WUGF FKTGEVN[ QT FGTKXGF HTQO VJGUG OGCUWTGOGPVU� EQODKPGF YKVJ GZRGTKGPEG QT GZRGTKOGPV�
9JGP KPVGTRTGVKPI VJG FCVC� KV KU GUUGPVKCN VQ TGHGT VQ VJG RTGEKUG FGUETKRVKQP QH GCEJ OGCUWTGOGPV HQT DQ[U
CPF HQT IKTNU� (QT VGEJPKECN TGCUQPU UQOG FGUETKRVKQPU OC[ DG UNKIJVN[ FKHHGTGPV HQT DQ[U VJCP HQT IKTNU�
(QT ICTOGPV UK\KPI� VJG VGEJPKEKCP OC[ PGGF VQ CRRN[ RGTUQPCN EQTTGEVKQPU DCUGF QP GZRGTKGPEG QT
GZRGTKOGPV� (QT GZCORNG� VJG OGVJQF QH PGEM IKTVJ OGCUWTGOGPV KP VJG UWTXG[OC[ DG FKHHGTGPV HTQO VJCV
JCDKVWCNN[ WUGF D[ UQOG VGEJPKEKCPU�#NUQ CNN XGTVKECN OGCUWTGOGPVU VQ VJG ITQWPF CTG QP DCTGHQQV UWDLGEVU�
EQTTGEVKQPU UJQWNF DG CRRNKGF HQT NGPIVJU QH ICTOGPVU YQTP YKVJ HQQVYGCT�
+H VJG OGVJQF QH OGCUWTGOGPV FGHKPGF KP VJG UWTXG[ KU WPHCOKNKCT� VJG TGEQOOGPFGF RTQEGFWTG KU VQ UGNGEV
C PWODGT QH EJKNFTGP KP VJG CRRTQZKOCVG CIG TCPIG CPF RTQEGGF CU HQNNQYU�
C� OGCUWTG GCEJ EJKNF CEEQTFKPI VQ VJG UWTXG[ FGUETKRVKQP 
UGG UGEVKQP ���
D� OGCUWTG GCEJ EJKNF CEEQTFKPI VQ VJG OGVJQF PQTOCNN[ WUGF D[ VJG VGEJPKEKCP�
E� %CNEWNCVG FKHHGTGPEGU 
RNWU QT OKPWU�� KH CP[�
F� RTGRCTG C VCDNG QH EQTTGEVKQPU VQ DG CRRNKGF VQ VJG RWDNKUJGF UWTXG[ XCNWG VQ QDVCKP GSWKXCNGPV
ŐRTCEVKECNő XCNWG� 'ZRGTKGPEG OC[ GPCDNG VJG VGEJPKEKCP VQ EQTTGEV UQOG UWTXG[ OGCUWTGOGPVU YKVJQWV
CRRN[KPI UVCIGU C�� D� CPF E��

6JG VCDNG QH EQTTGEVKQPU OKIJV DG KP VJG HQTO UWIIGUVGF DGNQY�

6JWU VJG UWTXG[ FCVC ECP CNN DG EQTTGEVGF VQ XCNWGU HQT ŐRTCEVKECNő OGCUWTGOGPVU�
6JG HQNNQYKPI UVCIGU ECP VJGP DG CRRNKGF�
C� EJQQUG C ICTOGPV HQT UK\KPI CPCN[UKU� G�I� C DQ[ŎU LCEMGV�
D� EJQQUG VJG MG[ FKOGPUKQP HQT FGUKIP CPF NCDGNNKPI� 6JKU YKNN RTQDCDN[ DG VJG YGKIJV QT JGKIJV
OGCUWTGOGPVU IKXGP KP 2CTV � QH VJKU UVCPFCTF�
E� FGEKFG QP VJG WRRGT CPF NQYGT NKOKVU QH VJG TCPIG QH UK\GU DCUGF QP MG[ FKOGPUKQPU�

5GZ #IG
TCPIG

/GCUWTGOGPV 5WTXG[
OGVJQF
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 QT ŋ�

(
[TU

�ŋ� 0GEM DCUG
IKTVJ 
���

EO

����
EO

����
EO


 ���

Full document details: BS 7231-1:1990

http://www.avadocuments.com/doc/bs-7231-1-1990
http://www.avadocuments.com/doc/bs-7231-1-1990


$5 �����������

� l $5+ �������

F� GZCOKPG VJG EQTTGEVGF EGPVKNGU QH TGNGXCPV OGCUWTGOGPVU QXGT VJG UGNGEVGF TCPIG�
G� FGEKFG QP VJG PWODGT QH UK\GU VQ JCXG KP VJG TCPIG�
H� WUG VJG EQTTGEVGF UWTXG[ FCVC VQ FGVGTOKPG VJG ŐVQ HKVő DQF[ FKOGPUKQPU HQT GCEJ UK\G KP VJG TCPIG�
I� CRRN[ VJG CRRTQRTKCVG VQNGTCPEG�GCUG VQ GCEJ FKOGPUKQP�

# VCDNG QH ICTOGPV FKOGPUKQPU ECP VJGP DG WUGF VQ EQPUVTWEV VJG ICTOGPV RCVVGTPU�
+P OQTG EQORNGZ ECUGU� KV YKNN DG PGEGUUCT[ VQ WUG C VTKCN CPF GTTQT RTQEGFWTG VQ HKZ VJG PWODGT QH UK\GU KP
C TCPIG VQ RTQXKFG VJG TGSWKTGF HKV HQT C URGEKHKGF RGTEGPVCIG QH RQVGPVKCN EWUVQOGTU�

� %CNEWNCVKQP QH TGUWNVU
��� %QTTGEVKQPU HQT ���� RQRWNCVKQP RTQHKNG
+P QTFGT VQ KPETGCUG VJG WUGHWNPGUU QH VJG UWTXG[U VJG FCVC VCDNGU JCXG DGGP EQTTGEVGF VQ TGHNGEV VJG RTQLGEVGF
PWODGT QH $TKVKUJ EJKNFTGP KP GCEJ CIG ITQWR KP ���� 
(KIWTG �� (KIWTG � CPF (KIWTG ���
6JKU JCU DGGP FQPG D[ YGKIJVKPI VJG PWODGTU KP GCEJ CIG ITQWR CUUWOKPI VJCV� HQT VJG RWTRQUG QH FCVC
TGSWKTGF HQT ICTOGPV UK\KPI� VJG UGEWNCT EJCPIG KU PQV UKIPKHKECPV� (QT GZCORNG� VJKU CUUWOGU VJCV
VJG ��[GCT�QNF DQ[UOGCUWTGF KP ���� YKNN� KP ����� JCXG ITQYP VQ VJG UCOG UK\G CU GSWKXCNGPV ���[GCT�QNF
DQ[U KP �����
6JG PWOGTKECN EQTTGEVKQP KU ECNEWNCVGF CU HQNNQYU�
+P ����� ��� DQ[U CIGF �� [GCTU� K�G� �� [GCTU VQ ���� [GCTU� YGTG OGCUWTGF QWV QH C VQVCN ITQWR QH ����
QH ��� VQ �����[GCT�QNF DQ[U 
6CDNG ���
016' 6JKU TGRTGUGPVGF ���� � QH VJG VQVCN CIG ITQWR�

+P ���� VJG RTQLGEVKQP KU HQT ������� DQ[U CIGF �� [GCTU QWV QH C VQVCN ITQWR QH ��������� 
6CDNG � CPF
(KIWTG ���
016' 6JKU TGRTGUGPVU ���� � QH VJG VQVCN CIG ITQWR�

6JGTGHQTG� KP CNN VCDNGU� DCUGF QP ���� RTQLGEVKQPU� VJG EQPVGPV QH ���[GCT�QNF DQ[U KP VJG ���� UWTXG[OWUV

DG TGFWEGF D[ C HCEVQT QH

'CEJ CIG ITQWR KU CFLWUVGF YJGTG CRRTQRTKCVG�
7UKPI VJG UCOG VGEJPKSWG KV KU RQUUKDNG VQ TGEQORWVG CP[ FCVC VCDNG VQ EQTTGURQPF YKVJ VJG RTQLGEVGF
PWODGT QH EJKNFTGP KP CP[ CIG ITQWR KP CP[ HWVWTG [GCT YJGTG EGPUWU RTQLGEVKQPU CTG CXCKNCDNG� 

6CDNG � Ō $Q[UŎ UCORNG 
FGVCKNU D[ CIG�
#IG %CWECUKCP #NN GVJPKE ITQWRU
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��� #IG NKOKVU HQT DQ[U CPF IKTNU
$GECWUG QH VJG CIG NKOKVU QH VJG UWDLGEVU OGCUWTGF� K�G� ��� VQ ���� [GCTU� VJG TCPIG KP [GCTU UGV QWV KP
EQNWOP � QH VJG TGNGXCPV VCDNGU KU TGUVTKEVGF VQ VJG UWTXG[ CIG NKOKVU� NQYGT CPF WRRGT� 7UKPI 6CDNG �� CU
CP GZCORNG� JQYGXGT� VJGTG CTG OCP[ IKTNU NGUU VJCP � [GCTU QNF YKVJ C EJGUV IKTVJ QH �� EO CPF VJGTG CTG
OCP[ YQOGP� QNFGT VJCP �� [GCTU� YKVJ C DWUV IKTVJ QH �� EO� 

(KIWTG � Ō $TKVKUJ DCD[ CPF KPHCPV UWTXG[ 12%5 ���� RQRWNCVKQP RTQLGEVKQPU
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6CDNG � Ō 6JG RTQLGEVGF OKF����� $TKVKUJ
RQRWNCVKQP QH DQ[U CIGF � VQ ��

(KIWTG � Ō $TKVKUJ DQ[U CIGF � VQ �� 12%5 ���� RQRWNCVKQP RTQLGEVKQPU

#IG ITQWR $TKVKUJ RQRWNCVKQP

[TU VJQWUCPFU

� VQ ���
� VQ ���
� VQ ���
� VQ ���
� VQ ���

�� VQ ����
�� VQ ����
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� +PVGTRTGVCVKQP QH UVCVKUVKEU WUGF
��� /GCP 6JKU KU VJG UWO QH VJG XCNWGU 
CZ� QH C OGCUWTGOGPV FKXKFGF D[ VJG PWODGT 
0� QH XCNWGU� 
K�G� VJG EQPXGPVKQPCN ŐCXGTCIGő�

��� 8CTKCPEG 
5��� 6JKU KU VJG UWO QH VJG USWCTGF FGXKCVKQPU HTQO VJG OGCP FKXKFGF D[ 0���

��� 5VCPFCTF FGXKCVKQP
U��6JKU TGHNGEVU VJG URTGCF QH VJG UCOGOGCUWTGOGPV� 6JG UVCPFCTF FGXKCVKQP QHHGTU
C SWKEM YC[ QH CUUGUUKPI VJG TCPIG QH FCVC CTQWPF VJG OGCP� RTQXKFKPI VJG FKUVTKDWVKQP QH FCVC KU MPQYP VQ
DG PQTOCN 
UGG RGTEGPVKNGU�� 6JG XCTKCDKNKV[ QH FKHHGTGPV FKUVTKDWVKQPU OC[ DG EQORCTGF KP VGTOU QH VJG
UVCPFCTF FGXKCVKQP�

(KIWTG � Ō $TKVKUJ IKTNU CIGF � VQ �� 12%5 ���� RQRWNCVKQP RTQLGEVKQPU

Z( )�
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+P C PQTOCN FKUVTKDWVKQP CRRTQZKOCVGN[ �� � QH VJG XCNWGU HCNN YKVJKP QPG UVCPFCTF FGXKCVKQP HTQO VJG
OGCP CPF �� � HCNN YKVJKP VYQ UVCPFCTF FGXKCVKQPU HTQO VJG OGCP� .GUU VJCP � � QH VJG XCNWGU HCNN QWVUKFG
VJTGG UVCPFCTF FGXKCVKQPU HTQO VJG OGCP�
��� 0QTOCN FKUVTKDWVKQP� /GCUWTGOGPVU CTG UCKF VQ DG PQTOCNN[ FKUVTKDWVGF YJGP QPG ECP GZRGEV XCNWGU VQ
ENWUVGT CTQWPF GKVJGT UKFG QH VJG OGCP CPF GZRGEV RTQITGUUKXGN[ HGYGT XCNWGU CU QPG NQQMU HWTVJGT HTQO VJG
OGCP� 6JKU KU V[RKECNN[ TGRTGUGPVGF D[ C DGNN�UJCRGF EWTXG� /CP[ CPVJTQRQOGVTKE OGCUWTGOGPVU HQNNQY
UWEJ C RCVVGTP� G�I� UVCVWTG� DWV QVJGTU FQ PQV� G�I� YGKIJV� 6JG PQTOCN FKUVTKDWVKQP KU UQOGVKOGU ECNNGF
ICWUUKCP�
���/GFKCP� 6JG OGFKCP 
QT ��VJ EGPVKNG� KU VJCV XCNWG� QT RQVGPVKCN XCNWG� KP C TCPIG QH XCNWGU� CDQXG CPF
DGNQY YJKEJ JCNH 
�� �� QH VJG XCNWGU HCNN� +P IGPGTCN VJG OGFKCP KU RTGHGTTGF CU CP KPFKECVQT QH VJG OKFFNG
QH C FKUVTKDWVKQP KH VJGTG CTG GZVTGOG QT QWVN[KPI XCNWGU YJKEJ OKIJV WPFWN[ FKUVQTV VJG OGCP�
6JG OGFKCP KU DCUGF QP VJG TCPMKPI QH TGUWNVU TCVJGT VJCP VJGKT RTGEKUG XCNWG�
��� %GPVKNGU 
:R�� %GPVKNGU CTG C IGPGTCNK\CVKQP QH VJG OGFKCP� 9JGTGCU VJG OGFKCP KPFKECVGU VJG RQKPV CV
YJKEJ �� � QH VJG TGUWNVU NKG DGNQY 
QT CDQXG�� EGPVKNGU TGHGT VQ QVJGT RGTEGPVCIG RQKPVU� (QT GZCORNG�
VJG ��VJ CPF ��VJ EGPVKNG TGHGT VQ RQKPVU DGNQY YJKEJ �� � CPF �� �� TGURGEVKXGN[� QH VJG XCNWGU NKG� 6JGUG
VYQ EGPVKNGU CTG CNUQ ECNNGF SWCTVKNGU�
#PQVJGT WUG QH EGPVKNGU KU KP FGHKPKPI VJG EQOOQP NKOKVU QH C TCPIG QT FKUVTKDWVKQP QH XCNWG� +H VJG OCZKOWO
CPF OKPKOWO CTG NKMGN[ VQ DG TCVJGT GZVTGOG� VJG ��VJ CPF �VJ EGPVKNG YKNN KPFKECVG VJG NKOKVU QH �� � QH
VJG FCVC� K�G� GZENWFKPI VJG WRRGT CPF NQYGT � �� 6JKU KU RCTVKEWNCTN[ CRRTQRTKCVG VQ OGGVKPI UK\KPI IQCNU�
-PQYKPI VJG OGCP 
Z� CPF UVCPFCTF FGXKCVKQPō
U� QH CP[ PQTOCN FKUVTKDWVKQPYG OC[ ECNEWNCVG VJG XCNWG :R
QH CP[ RGTEGPVKNG YG EJQQUG D[ VJG GSWCVKQP�
:R � Z 
 <U

< KU C EQPUVCPV VCMGP HTQO TGHGTGPEG VCDNGU�
��� 5MGYPGUU� # FKUVTKDWVKQP KU UCKF VQ DG UMGYGF YJGP KV KU PQV PQTOCN ICWUUKCP� &KUVTKDWVKQPU ECP DG
PGICVKXGN[ QT RQUKVKXGN[ UMGYGF� 9JGP UMGYPGUU KU \GTQ VJG FKUVTKDWVKQP KU RGTHGEVN[ DGNN�UJCRGF QT PQTOCN� 
+H VJG TGUWNV KU RQUKVKXG VJG OCLQTKV[ QH XCNWGU CTG VQ VJG TKIJV UKFG QH VJG OQFG� +H PGICVKXG� VJG OCLQTKV[ CTG
VQ VJG NGHV� &KTGEVKQP CPF OCIPKVWFG QH VJG UMGY ECP DG FGVGTOKPGF OCVJGOCVKECNN[�
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5GEVKQP �� )GPGTCN KPHQTOCVKQP

� 5CORNKPI
��� $CDKGU CPF KPHCPVU
����� 5CORNG UK\G� 6JG UCORNG UK\G YCU FGVGTOKPGF D[ VJG TGSWKTGOGPV VQ GUVKOCVG VJG RQRWNCVKQP OGCP
UVCVWTG 
UWRKPG NGPIVJ DGNQY � [GCTU QH CIG� HQT GCEJ CIG ITQWR VQ YKVJKP ± � EO QH VJG VTWG RQRWNCVKQP
OGCP� 6JG CIG ITQWRU� CTG VJQUG UJQYP KP 6CDNG �� 6JG PWODGTU PGGFGF KPETGCUG CU VJG XCTKCVKQP KP NGPIVJ
DGEQOGU ITGCVGT CU UJQYP D[ VJG UVCPFCTF FGXKCVKQP VCMGP HTQO 6CPPGT� 9JKVGJQWUG CPF 6CMCKUJK 
������ 
6JG PWODGTU TGSWKTGF CNUQ FGRGPF QP VJG RTGEKUKQP QH OGCUWTGOGPV� +P HCEV� VJG PWODGTU UJQYP KP VJG
HKPCN EQNWOP QH 6CDNG �YGTG FQWDNGF� KP ECUG C UWDUGSWGPV WUGT TGSWKTGF GKVJGT IKTNUŎ QPN[ QT DQ[UŎ QPN[ FCVC� 
6JG VCTIGV PWODGTU UJQYP KP 6CDNG � YGTG FQWDNGF� UQ VJCV VJG DQ[UŎ CPF IKTNUŎ FCVC EQWNF DG UGRCTCVGF D[
VJG WUGT YKVJQWV NQUU QH RTGEKUKQP 
��� × � � � �����
6JG VQVCN UCORNG UK\G YCU FGVGTOKPGF D[ VJGUG OGVJQFU UQ CU VQ TGRTGUGPV VJG RQRWNCVKQP UVTWEVWTG QH
DCDKGU CPF KPHCPVU 
�ŋ� [GCTU� KP ����� 6JG 1HHKEG QH 2QRWNCVKQP CPF %GPUWU 5VCVKUVKEU 
12%5� RTQLGEVKQPU
QH VJG ���� RQRWNCVKQP YGTG WUGF VQ GZVTCRQNCVG VQ ���� 
(KIWTG ��� IKXKPI CP CIG UVTCVKHKGF UCORNG QH VJG
UCOG VQVCN UK\G HQT VJG UWTXG[� 6JKU UVTCVKHKGF UCORNGYCU URTGCF CU GXGPN[ CU RQUUKDNG CETQUU VJG CIG TCPIGU
EQXGTGF D[ VJG UWTXG[ EQORCVKDNG YKVJ EQUV GHHGEVKXG UCORNKPI�
(WTVJGT� VJG UCORNG UK\G YCU KPETGCUGF D[ � � VQ RGTOKV UGRCTCVKQP QH PQP�%CWECUKCP FCVC CPF D[ � � HQT
GTCFKECVKQP QH DCF FCVC� IKXKPI C VCTIGV QH � ��� EJKNFTGP�
����� 5CORNG EQORQUKVKQP� 6Q QDVCKP C VTWN[ TCPFQO UCORNG QH C RQRWNCVKQP KU CNYC[U FKHHKEWNV� )KXGP VJG
JWIG URTGCF QH VJG $TKVKUJ RQRWNCVKQP VJG EQUV QH C VTWN[ TCPFQO UGNGEVKQP YQWNF JCXG DGGP RTQJKDKVKXG KP
VGTOU QH VKOG CPF ECUJ� (WTVJGT� ŐUGNH�UGNGEVKQPő OC[ QEEWT CU VJG QRVKQP PQV VQ JGNR� D[ TGHWUKPI RGTOKUUKQP
HQT C EJKNF VQ DG OGCUWTGF� KU GXGT RTGUGPV CPF C TKIJV�
%QPUGSWGPVN[� VJG UCORNGYCU FTCYP HTQO CYKFG CTGC QH )TGCV$TKVCKP� VJG URGEKHKE NQECVKQPU DGKPI UGNGEVGF
VQ RTQXKFG C IQQF DCNCPEG DGVYGGP EQUV CPF UCORNKPI TGSWKTGOGPVU� 6JG TGSWKTGOGPVU KPENWFGF� C YKFG
URTGCF QH NQECVKQP� CP WTDCP�TWTCN OKZ� C OKZ QH UQEKQ�GEQPQOKE UVCVWU HCOKNKGU CPF GVJPKE ITQWRKPIU KP
RTQRQTVKQP VQ VJGKT TGRTGUGPVCVKQP KP VJG $TKVKUJ RQRWNCVKQP�
9KVJ UQ OCP[ EQPUVTCKPVU� VJG UCORNG EQXGTGF CNN VJGUG CURGEVU YGNN� 6JGTG KU PQ GXKFGPEG VJCV CP[ QH VJG
HCEVQTU YGTG RGTHGEVN[ CEEQWPVGF HQT KP VJG UCORNG PQT KU VJGTG GXKFGPEG VJCV CP[ UNKIJV KORGTHGEVKQP YJKEJ
TGOCKPGF CHHGEVGF VJG FCVC KP CP[ U[UVGOCVKE QTOGCPKPIHWNYC[� 6JG CKOYCU VJCV VJG VQVCN UCORNG UJQWNF
TGHNGEV VJG PCVKQPCN RKEVWTG�
��� $Q[U
����� 5CORNG UK\G� 6JG TGSWKTGF UCORNG UK\G YCU GUVCDNKUJGF QP UKORNG UVCVKUVKECN ITQWPFU HTQO CXCKNCDNG
KPHQTOCVKQP CDQWV VJG XCTKCVKQP KP UK\G QH $TKVKUJ DQ[U CV FKHHGTGPV CIGU� +V YCU UJQYP VJCV C UCORNG QH ��� 
DQ[U QH CIG � [GCTU YQWNF GUVKOCVG VJG OGCP UVCVWTG KP VJG RQRWNCVKQP YKVJ C UVCPFCTF GTTQT QH ��� EO� 
K�G� YKVJ C �� � RTQDCDKNKV[ VJCV VJG VTWG RQRWNCVKQP OGCPYQWNF DGYKVJKP ± ��� EO QH VJG GUVKOCVGF OGCP� 
(QT OGCUWTGOGPV QH FKOGPUKQPU UOCNNGT VJCP UVCVWTG� VJG UVCPFCTF FGXKCVKQP� CPF JGPEG VJG UVCPFCTF
GTTQT CV C IKXGP UCORNG UK\G� YKNN WUWCNN[ DG NGUU� CNVJQWIJ VJG KPHQTOCVKQP CXCKNCDNG KU KPUWHHKEKGPV HQT C
RTGEKUG GUVKOCVG VQ DGOCFG KPOQUV ECUGU�*QYGXGT� KHYG VCMG UKVVKPI JGKIJV CU CP GZCORNG� KV ECP DG UJQYP
VJCV C UCORNG QH ��� DQ[U QH CIG � [GCTU 
TCPFQON[ UGNGEVGF� YKNN GUVKOCVG VJG OGCP UKVVKPI JGKIJV QH VJG
RQRWNCVKQP CV VJCV CIG VQ YKVJKP �� � EQPHKFGPEG NKOKVU QH 
 ���� EO� 5KVVKPI JGKIJV YCU WUGF KP VJKU
ECNEWNCVKQP DGECWUG KVU UVCPFCTF FGXKCVKQP KU MPQYP� 6JKU KPHQTOCVKQP YCU PQV CXCKNCDNG HQT CP[ QH VJG
NKPGCT FKOGPUKQPU� QVJGT VJCP UVCVWTG� WUGF KP VJKU UWTXG[� 
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6CDNG � Ō 5CORNG PWODGTU HQT DCDKGU CPF KPHCPVU

����� 5CORNG EQORQUKVKQP� 6JG ETKVGTKC� URGEKHKGF D[ VJG URQPUQTU� VJCV HQTOGF VJG DCUKU HQT UCORNKPI� YGTG
CU HQNNQYU�
C� IGQITCRJKECN TGIKQPU QH VJG 7�-� 
0QTVJGTP +TGNCPF GZEGRVGF� YGTG TGRTGUGPVGF CRRTQZKOCVGN[ KP
RTQRQTVKQP VQ VJGKT RQRWNCVKQPU�
D� VJG UCORNG YCU VCMGP KP PQV OQTG VJCP �� EGPVTGU KP RTGFQOKPCPVN[ WTDCP CTGCU�
E� VJG UCORNG YCU QH UWHHKEKGPV UK\G VQ GUVKOCVG VJG XCNWG QH C IKXGP OGCUWTGOGPV QH DQ[U QH C IKXGP
UVCVWTG VQ YKVJKP � EO QH VJG VTWG RQRWNCVKQP OGCP�
F� UQEKQ�GEQPQOKE ETKVGTKC YGTG VQ DG FKUTGICTFGF�

6JGOGCUWTGF UCORNGYCU FGUKIPGF VQ EQORTKUG CRRTQZKOCVGN[ ��� EJKNFTGP KP GCEJ CIG ITQWR QXGT C TCPIG
QH ��� [GCTU VQ ���� [GCTU� # VQVCN UCORNG QH CDQWV � ��� RTQXKFGF VJG OQUV GEQPQOKECN DCUKU HQT CEJKGXKPI
VJG CEEWTCE[ TGSWKTGF KP VJKU UVWF[� +P VJG GXGPV� � ��� DQ[U YGTG OGCUWTGF DGVYGGP ��� CPF ���� [GCTU� QH
YJQO � ��� YGTG %CWECUKCP� 6JG TGOCKPFGT DGNQPIGF VQ C XCTKGV[ QH GVJPKE ITQWRU�
/GCUWTGOGPV QH MPGG JGKIJV YCU FGEKFGF WRQP CHVGT VJG UWTXG[ JCF EQOOGPEGF CPF� CEEQTFKPIN[� � ��� 
UWDLGEVU YGTG TGEQTFGF�
&GVCKNU QH VJG UCORNG CTG IKXGP KP 6CDNG � CPF 6CDNG ��
&CVC CPCN[UKU YCU TGUVTKEVGF VQ %CWECUKCP DQ[U CPF ENGCPGF QH C HGY QDXKQWU CPQOCNKGU ECWUGF D[ TGEQTFKPI
GTTQTU�
����� &CVC HQT ���[GCT�QNF DQ[U� &WTKPI VJG UWTXG[ �� %CWECUKCP DQ[U� CIGF �� [GCTU VQ ���� [GCTU� YGTG
OGCUWTGF� 6JKU ITQWR KU QWVUKFG VJG RNCPPGF UEQRG QH VJG UWTXG[ CPF YCU KPENWFGF DGECWUG QH VJG PGGF VQ
OGCUWTG EQORNGVG ENCUUGU KP VJG UEJQQNU� 6JG ITQWR KU KPEQORCVKDNGYKVJ VJG TGSWKTGOGPVU QH VJKU UWTXG[ KP
VGTOU QH CEEWTCE[�
*QYGXGT� VJG PWODGTOGCUWTGF EQORCTGU HCXQWTCDN[ YKVJ VJG UWD�ITQWRU KP VJG ������� 9KTC OGPŎU RKNQV
UWTXG[� YJKEJ GHHGEVKXGN[ UVQRU CV VJG CIG QH �� [GCTU�

#IG FKXKUKQPU 5VCVWTG 0WODGT ���� RTQLGEVKQPU #IG UVTCVKHKGF
UCORNG PWODGTU

6CTIGV PWODGTU
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6QVCNU ��� � ��� ���C ���D

C ��� KU ITGCVGT 
EH ����� UKPEG KV KU PQV RQUUKDNG VQ OGCUWTG ŐHTCEVKQPUő QH C EJKNF�
D ��� KU ITGCVGT UVKNN� UKPEG C UWHHKEKGPVN[ NCTIG UCORNG KU PGGFGF VQ GPCDNG C IGQITCRJKECN URTGCF QH EJKNFTGP VQ DG OGCUWTGF� 
4GHGTGPEG� 6CPPGT� 9JKVGJQWUG CPF 6CMCKUJK 
������
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��� )KTNU
����� 5CORNG UK\G� 6JG UCORNG UK\G YCU FGVGTOKPGF D[ VJG TGSWKTGOGPV VQ GUVKOCVG VJG RQRWNCVKQP OGCP
UVCVWTG QH GCEJ [GCTN[ CIG ITQWR VQ YKVJKP � EO QH VJG VTWG OGCP� 6JKU FGRGPFU QP VJG RTGEKUKQP QH
OGCUWTGOGPV CPF VJG XCTKCDKNKV[ KP GCEJ ITQWR CPF KU NCTIGT KP QNFGT IKTNU� 6JG PWODGT TGSWKTGF
YCU � ��� IQQF� WUCDNG UGVU QH %CWECUKCP FCVC� 6JG UCORNG UK\G YCU KPETGCUGF D[ � � VQ CNNQY HQT
UGRCTCVKQP QH PQP�%CWECUKCP FCVC CPF D[ � � HQT DCF FCVC� IKXKPI C VQVCN QH � ���� 
6CDNG � Ō $Q[UŎ UCORNG 
FGVCKNU D[ UVCVWTG�

����� 5CORNG EQORQUKVKQP� +PKVKCNN[� UCORNG UK\G CPF EQORQUKVKQP YCU FGVGTOKPGF CU FGUETKDGF KP ������ 
*QYGXGT� VJKU YCU EJCPIGF KP QTFGT VQ CEJKGXG C UCORNG VJCV YQWNF TGRTGUGPV VJG RQRWNCVKQP UVTWEVWTG QH
IKTNU CIGF � [GCTU VQ �� [GCTU KP OKF����� CU QDVCKPGF D[ GZVTCRQNCVKQP QH VJG 12%5 RTQLGEVKQPU QH VJG ����
RQRWNCVKQP 
UGG (KIWTG ��� 6JG VQVCN UCORNG UK\GYCU MGRV VJG UCOG� 6JG PWODGTU VJGP TGSWKTGF KP GCEJ CIG
ITQWR CTG UJQYP KP 6CDNG ��

� %NQVJKPI GHHGEVU
��� $CDKGU CPF KPHCPVU
6JG EJKNFTGP KP PCRRKGU YGTG OGCUWTGF PCMGF� CU YGTG CNN EJKNFTGP KP VJG DCD[ ITQWR QH � � [GCTU� 6JQUG
QWV QH PCRRKGU YGTG OGCUWTGF KP VJGKT WPFGTRCPVU QPN[� K�G� VJG KPHCPV ITQWR QH  � [GCTU� # HGY KPHCPVU KP
VJGKT VJKTF [GCT YQWNF JCXG DGGP KP PCRRKGU� DWV VJG PGEGUUCT[ KPHQTOCVKQP HTQOYJKEJ KV YQWNF DG RQUUKDNG
VQ VGUV VJG GHHGEV QP VJGUG FCVC QH OGCUWTKPI PCMGF EQORCTGF VQ OGCUWTKPI KP WPFGTYGCT KU PQV CXCKNCDNG� 
+H CP[ UWEJ KPHNWGPEG YCU RTGUGPV� QPN[ VJTGG OGCUWTGOGPVU YQWNF DG KPHNWGPEGF� PWODGTU ��� �� CPF ��� 
ETQVEJ CTE� JKR IKTVJ CPF KPUKFG NGI TGURGEVKXGN[�
+P CP[ ECUG� ENQVJKPI FGUKIPGF VQ CEEQOOQFCVG GKVJGT FKURQUCDNG PCRRKGU QT VGTTKGU YKNN PGGF CNNQYCPEGU
ITGCVGT VJCP CP[ RQUUKDNG GHHGEV ETGCVGF D[ VJG ECWUGU FKUEWUUGF JGTG� 

5VCVWTG

*GKIJV�

0WODGT QH
UWDLGEVU


#NNOGCUWTGOGPVU
VCMGP GZEGRV
MPGG JGKIJV�

0WODGT QH 5WDLGEVU

/GCUWTGF CV
MPGG JGKIJV�
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6CDNG � Ō 6JG RTQLGEVGF OKF����� $TKVKUJ
RQRWNCVKQP QH IKTNU CIGF � VQ ��

��� )KTNU
6JG UVCVG QH FTGUU YCU ECVGIQTK\GF KPVQ HQWT ITQWRU� PCOGN[ WPFGTYGCT� NGQVCTFU� UYKOYGCT CPF QVJGTU� CPF
EQFGF HQT CPCN[UKU� 6JGTG YGTG PQ UKIPKHKECPV FKHHGTGPEGU DGVYGGP VJQUG IKTNU YJQ YQTG UYKOYGCT CPF
NGQVCTFU� 6JG FCVC YGTG PGZV CPCN[UGF DGVYGGP NGQVCTF CPF WPFGTYGCT� (QT CNN CIG ITQWRU ���� � QH VJG
IKTNU YGTGOGCUWTGF KP VJGKT WPFGTYGCT� YJKEJ KP UQOG UWDLGEVU YCU RJ[UKECN GFWECVKQP MPKEMGTU CPF DKMKPK
VQRU� CPF ���� � YQTG NGQVCTFU� 5QOG CIG ITQWRU� K�G� � CPF �� [GCTU� UJQYGF VJCV CIG EJCPIG YCU
UKIPKHKECPV CPF VJGTGHQTG VJKU CNQPG YQWNF TGRTGUGPV C FKHHGTGPEG� YJGTG VJKU QEEWTTGF PQ HWTVJGT CPCN[UKU
YCU WUGHWN� 1XGTCNN VJGTG YGTG ��� � UKIPKHKECPV EJCPIGU QH YJKEJ ��� � YGTG KP C RQUKVKXG FKTGEVKQP� 
K�G� WPFGTYGCT OGCPU VGPFGF VQ DG ITGCVGT VJCP NGQVCTF OGCPU HQT C NKOKVGF PWODGT QH CIG OGCUWTGOGPV
EQODKPCVKQPU� *QYGXGT� VJGTG YCU PQ EQPUKUVGPV GXKFGPEG QH FKHHGTGPEGU ECWUGF D[ VJKU ENQVJKPI HCEVQT
CETQUU CP[ QPG RTKOCT[ OGCUWTGOGPV�

� /GCUWTKPI VGEJPKSWGU
��� #NN UWTXG[U
5MKP OCTMU YGTG OCFG QP VJG DQF[ CV VJG UKVGU FGUETKDGF KP VJG NKUV QH DQF[ UWTHCEG NCPFOCTMU

UGG UGEVKQP ��� /QUV QH VJGUG OCTMU YGTG OCFG QXGT C RTQOKPGPV RQKPV QH VJG UMGNGVQP VJCV ECP DG NQECVGF
WPFGT VJG UMKP D[ KPURGEVKQP QT HKTO RCNRCVKQP� 6JG[ YGTG OCTMGF WUKPI VJKEM DNCEM QT DTQYP
G[GNKPGTU�YCVGT UQNWDNG HGNV VKRRGF RGPU QT� KP UWDLGEVU YJGTG VJGKT WPFGTICTOGPVU QDUEWTGF UKVGU� 
EQNQWTGF � OO CFJGUKXG URQVU QT VCKNQTŎU EJCNM�
+P DCDKGU CPF KPHCPVU VJG RTQOKPGPV RQKPVU CTG QHVGP NGUU QDXKQWU VJCP KP QNFGT EJKNFTGP�CFWNVU� DGKPI UQHVGT
CPF OQTG ECTVKNCIKPQWU CPF EQXGTGF D[ RTQRQTVKQPCNN[ OQTG UQHV� UWD�EWVCPGQWU HCVV[ VKUUWG�

#IG ITQWR $TKVKUJ
RQRWNCVKQP

5CORNG UK\GC 0WODGT
TGSWKTGF KP
GCEJ EGPVTGD


;TU� 
VJQWUCPFU� 
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� VQ ���
� VQ ���
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C/GVJQF QH ECNEWNCVKQP KU CU HQNNQYU�
G�I� HQT � VQ ��� [GCTU�

D $CUGF QP �� EGPVTGU

5CORNG UK\G ����� ��
�× ����×

������ ���×
��������������������������������������������������� ���� �
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6Q HCEKNKVCVG VJG OGCUWTKPI QH VJG PGEM DCUG IKTVJ C ŐEJCKPGVVGő YCU RNCEGF CTQWPF CPF QXGT VJG UMKP OCTMU
CPF ENKRRGF KP RQUKVKQP� 6JG ŐEJCKPGVVGUő YGTG OCFG WR HTQO ��� O NGPIVJU QH RNWI EJCKPU YJKEJ JCF � OO
UVGGN DCNNU HNGZKDN[ LQKPGF CV � OO KPVGTXCNU CPF CV QPG GPF C OKPKCVWTG ŐETQEQFKNGő ENKR YKVJ C 28% EQXGT� 
#NUQ� GNCUVKECVGF EQTFU YGTG RNCEGF KP RQUKVKQP CV VJG CZKNNCT[ HQNF CPF OCTMGFYCKUV NGXGN KP QTFGT VQ FGHKPG� 
CU CEEWTCVGN[ CU RQUUKDNG� VJGUG NGXGNU CPF HCEKNKVCVG QVJGT OGCUWTGU YJKEJ WVKNK\GF VJGUG NCPFOCTMU� 6JG
EQTFU YGTGOCFG WR HTQO ���� O NGPIVJU QH JCV GNCUVKE� QH ���� OOFKCOGVGT� YKVJ C ITQQXGF RNCUVKE HCUVGPGT
CV QPG GPF�
/QUV QH VJG IKTNU KP VJG UVWF[ YQTG WPFGTYGCT�UYKOYGCT�NGQVCTFU FWTKPI VJG OGCUWTKPI CPF VJG TGOCKPFGT
YQTG C XCTKGV[ QH ENQVJKPI TCPIKPI HTQO RJ[UKECN GFWECVKQP MKV� K�G� UMKTVU�MPKEMGTU CPF DNQWUGU�XGUVU� VQ
UMK RCPVU CPF DWVVQPGF NQPI�UNGGXGF 6�UJKTVU�
��� $CDKGU CPF KPHCPVU
$CDKGU YGTG OGCUWTGF PCMGF YKVJ PCRR[ TGOQXGF� 1PEG QWV QH PCRRKGU� CNN EJKNFTGP YGTG OGCUWTGF KP
WPFGTRCPVU CPF DCTGHQQV�
#NN OGCUWTGOGPVU YGTG VCMGP QP VJG TKIJV�JCPF UKFG YJGTG CRRNKECDNG� +P CNN OGCUWTGU ECTG YCU VCMGP VQ
CXQKF VKUUWG EQORTGUUKQP� (QT DCDKGU 
� [GCTU VQ � [GCTU� VJG OGCUWTGOGPVU YGTG VCMGP YKVJ VJG EJKNF
UWRKPG QP VJG KPHCPVQOGVGT YJGP PGEGUUCT[ CPF GKVJGT UWRKPG QP C EJCPIKPI OCV QT JGNF CRRTQRTKCVGN[ HQT
OGCUWTGOGPVU YKVJ C VCRG QT HTGG CPVJTQRQOGVGT� (QT KPHCPVU 
� [GCTU VQ � [GCTU� VJG OGCUWTGOGPVU YGTG
VCMGP YKVJ VJG EJKNF UVCPFKPI GTGEV QP C JCTF UWTHCEG 
QT DGKPI JGNF KP VJG CRRTQRTKCVG RQUVWTG HQT C HGY CV
VJG [QWPI GPF QH VJG TCPIG��
%NGCP� FKURQUCDNG VKUUWG YCU RNCEGF DGPGCVJ VJG EJKNF FWTKPI OGCUWTGOGPV� #P QDUGTXGT CUUKUVGF VJG
OGCUWTGT KP OQUV OGCUWTGOGPVU VQ EJGEM VJG RQUVWTG CPF� YKVJ IGPVNG UWRRQTV CPF�QT TGUVTCKPV� VQ JGNR
OCKPVCKP VJG PGEGUUCT[ RQUVWTG�
5RGEKCN ECTG YCU VCMGP QXGT RQUVWTG YJGP OGCUWTGOGPVU KPXQNXKPI VJG VTWPM CPF UJQWNFGTU YGTG DGKPI
OCFG�
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5GEVKQP �� 6JG FCVC

� 6CDNGU QH DQF[OGCUWTGOGPVU
016' � 6CDNG � KFGPVKHKGU VJG CDDTGXKCVKQPU WUGF KP CNN UWTXG[U�
016' � 6JTQWIJQWV VJG VCDNGU� OGCUWTGOGPV QH YGKIJV KU UJQYP KP MKNQITCOU� CNN QVJGT OGCUWTGOGPVU CTG UJQYP KP EGPVKOGVTGU�
016' � 6JTQWIJQWV VJG VCDNGU� 0 KU VJG PWODGT QH OGCUWTGOGPVU VCMGP�

��� $CD[ CPF KPHCPV UK\G UWTXG[ 
� VQ ��� [GCTU�
����� 6YGNXG 6CDNGU � VQ �� UJQY VJG FCVC HQT GCEJ XCTKCDNG� ITQWRGF KPVQ �� CIG TCPIGU� 6JG [QWPIGT
EJKNFTGP CTG ITQWRGF KP UJQTVGT CIG TCPIGU� CU ITQYVJ KU OQUV TCRKF CV VJGUG CIGU� 6JGUG VCDNGU IKXG VJG
OGCP XCNWG� VJG UVCPFCTF FGXKCVKQPU� UMGYPGUU QH VJG FKUVTKDWVKQPU� �VJ� ��VJ� ��VJ 
OGFKCP�� ��VJ
CPF ��VJ EGPVKNG XCNWGU CPF VJG PWODGT QH OGCUWTGOGPVU� 6JG PWODGTU QH CP[ QPG VCDNG XCT[ XGT[ UNKIJVN[
KH C FCVC RQKPV JCU DGGP QOKVVGF� GKVJGT KP GTTQT QT YJGP KV YCU WPQDVCKPCDNG HQT UQOG TGCUQP� G�I� CTO KP
RNCUVGT� GZEGUU YTKIINKPI� 5QOG XCTKCDNGU CTG OGCUWTGF KP C �� � UCORNG QH UWDLGEVU QPN[� VJGUG CTG
CRRCTGPV HTQO VJG PWODGT QH UWDLGEVU NKUVGF YKVJ UVCVKUVKEU�
6JG EGPVKNG FCVC DGEQOG RTQITGUUKXGN[ NGUU TGNKCDNG CU VJG PWODGT QH OGCUWTGOGPVU HCNN� 9JGTG VJG PWODGT
QH OGCUWTGOGPVU HCNNU DGNQY ��� VJG �VJ CPF ��VJ EGPVKNGU CTG PQV UJQYP CPF YJGTG VJG PWODGT HCNNU
DGNQY ��� QPN[ VJG OGFKCP KU UJQYP� 6JGUG ŐETKVKECN XCNWGUő CTG UQOGYJCV CTDKVTCT[� 9JGTG VJG PWODGT QH
OGCUWTGOGPVU KU ENQUG VQ VJGUG ETKVKECN XCNWGU� NGUU YGKIJV UJQWNF DG IKXGP VQ VJG RTGEKUKQP QH VJG QWVGT
EGPVKNGU�
6JG OGCUWTGOGPVU PQVOCFG QP DCDKGU� QT EQPXGTUGN[ PQVOCFG QP KPHCPVU� UJQY CU DNCPMU KP VJG TGNGXCPV
RNCEGU KP VJG VCDNGU�
����� 6CDNG �� VQ 6CDNG �� UJQY VJG �VJ� ��VJ� ��VJ� ��VJ CPF ��VJ EGPVKNG XCNWGU TGURGEVKXGN[ CICKPUV CNN
VJG CIG ITQWRU HQT CNN VJG XCTKCDNGU�
����� 6CDNG 5� VQ 6CDNG 5�� UJQY CNN XCTKCDNGU QP UVCVWTG� VJG NCVVGT IKXGP KP �� FKUETGVG TCPIGU
HTQO ���� EO VQ ���� EO WR VQ ����� EO VQ ����� EO� 5RCEGU QP VJGUG VCDNGU QEEWT HQT VJQUG XCTKCDNGU QPN[
OGCUWTGF QP GKVJGT DCDKGU QT VJG QNFGT KPHCPVU� 6JKU CRRNKGU VQ VJG VCDNGU FGUETKDGF KP ����� CPF ������ 6JG
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6CDNG �� Ō $CD[ CPF KPHCPV UK\G UWTXG[ EGPVKNGU� ���� �
&CVC #IG ITQWRU� 
NQYGT NKOKVU�
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#IG
9GKIJV
5VCVWTG
%TQYP�%TQVEJ
%GTXKECNG�(QQV
%GTXKECNG�$TQY
*GCF #TE
*GCF )KTVJ
0GEM )KTVJ 
CV NCT[PZ�
0GEM $CUG )KTVJ
5JQTV 5JQWNFGT .GPIVJ
5JQWNFGT .GPIVJ

VQ CETQOKQP�
#TO 5E[G &GRVJ
#TO 5E[G )KTVJ
+PVGTCETQOKQP

DQP[ UJQWNFGT YKFVJ�
5JQWNFGT9KFVJ
#ZKNNCT[9KFVJ 
DCEM�
#ZKNNCT[9KFVJ 
HTQPV�
%JGUV )KTVJ
$CEM 0GEMŋ9CKUV
(TQPV 0GEMŋ9CKUV
6TWPM .QQR
%TQVEJ #TE
9CKUV VQ %TQVEJ
9CKUV )KTVJ
5KFG 5GCO
9CKUV *GKIJV
9CKUVŋ*KR
*KR )KTVJ
+PUKFG .GI
-PGG *GKIJV
6JKIJ )KTVJ
#PMNG )KTVJ
(QQV .GPIVJ
#TO .GPIVJ
'NDQY .GPIVJ
/CZKOWO 7RRGT #TO
)KTVJ
9TKUV )KTVJ
*CPF )KTVJ
*CPF .GPIVJ
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