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MIB>PB�OBCBO�QL�QEB�OBI>V�J>KR>IP��@>K�?B�ALTKIL>ABA�>Q>O@QBN�`�ALTKIL>AP�	�
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8LR�@>K�@E>KDB�QEB�S>IRB�LC�>�AOLM
ALTK�JBKR?V�@IF@HFKD�FQ�>KA�PBIB@QFKD�LKB�LC�QEB�LMQFLKP��LO�?V
MI>@FKD�QEB�@ROPLO�LK�FQ>KA�P@OLIIFKD�QEOLRDE�QEB�LMQFLKP�TFQE�QEB�JLRPB�TEBBI��MIB>PB�KLQB�QE>Q�QEFP
CB>QROB�JRPQ�?B�BK>?IBA�`OPQ�>Q3LLIP� �2BQQFKDP� �&BKBO>I� �� IILT�JLRPB�P@OLIIFKD�LK�@LJ?L
?LUBP�	��3EBPB�PBQQFKDP�@>K�?B�RMIL>ABA�QL�ABSF@B�TFQE"LJJ>KAP � �6 OFQB�QL�OBI>VLO"LJJ>KAP �
6 OFQB�@E>KDBP��'L TBSBO��FC�QEB�+FSB�$AFQ�JLAB�FP�>@QFSB��>KV@E>KDBP�QL�QEBPB�PBQQFKDP�>OB�RMIL>ABA�QL
QEB�ABSF@B�>RQLJ> QF@>IIV�
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3BUQ�>KA�KRJ?BO�M>O>JBQBOP�@>K�?B�@E>KDBA�?V�@IF@HFKD�LK�QEB�?LU�>KA�TOFQFKD�QEB�S>IRB�LO�QBUQ�
/ OBPP�$KQBO
HBV�QL�@LK`OJ�QEB�M>O>JBQBO�@E>KDB��3L�@>K@BI�QEB�@E>KDB�@IF@H�BIPBTEBOB�TFQELRQ
MOBPPFKD�$KQBO
HBV�>KA�QEB�M>O>JBQBO�TFII�OBQROK�QL�QEB�LOFDFK>I�S>IRB�LO�QBUQ�

-RJ?BO�M>O>JBQBOP�>IT>VP�E>SB�PLJB�IFJFQ>QFLKP�QL�TE>Q�S>IRBP�@>K�?B�PBQ��3EB�O>KDB�LC�QEB�PBQQFKD
CLO�B>@E�M>O>JBQBO�FP�AFPMI>VBA�?BILT�FQP�QBUQ�?LU��3EB�JFKFJRJ�PQBM�CLO�QEB�M>O>JBQBO�FP�FK�QEB�PNR>OB
?O>@HBQP��%LO�FKPQ>K@B��FK�QEB�BU>JMIB�FJ>DB�?BILT��QEB�RKFQ�LC�QEB�M>O>JBQBO�FP�PB@LKAP��P	��QEB
JFKFJRJ�PBQQFKD�S>IRB�FP���PB@LKAP��QEB�J>UFJRJ�PBQQFKD�S>IRB�FP������PB@LKAP��QEB�JFKFJRJ�PQBM�FP
������PB@LKAP��>KA�QEB�@ROOBKQIV�RPBA�PBQQFKD�S>IRB�FP������PB@LKAP�

3EBPB�PBQQFKDP�@>K�?B�RMIL>ABA�QL�QEB�ABSF@B�TFQE"LJJ>KAP � �6 OFQB�QL�OBI>VLO"LJJ>KAP � �6 OFQB
@E>KDBP��(C�QEB�+FSB�$AFQ�JLAB�FP�>@QFSB��QEBPB�PBQQFKDP�>OB�RMIL>ABA�QL�QEB�ABSF@B�>RQLJ> QF@>IIV�
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"LKQOLI�?IL@HP�@LKQOLI�QEB�?BE>SFLRO�LC�QEB�ABSF@B�TFQE�?FK>OV�PFDK>IP��"IF@H�LK�QEB��$AFQ��?RQQLK�>KA�>
PBIB@QFLK�TFKALT�TFII�>MMB>O��3EB�?LU�>Q�QEB�QLM�LC�QEB�TFKALT�@>K�?B�RPBA�QL�`IQBO�QEB�PFDK>I�IFPQ�QL�`KA
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QEB�@E>KDBP�>KA��">K@BI��HBBMP�QEB�LIA�PBQQFKDP�
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,> QOFUBP�@>K�?B�RPBA�CLO�@LKKB@QFKD�?FK>OV�PFDK>IP�MOLAR@BA�?V�QEB�ABSF@B�QL�@LKQOLI�BFQEBO�AFDFQ>I
LRQMRQ�@LKQ>@QP�LO�IFDEQ�RM�+$#P��3L�J>HB�>�@LKKB@QFLK�@IF@H�LK�QEB�J>QOFU�>KA�@ELLPB�QEB�QVMB�LC
@LKKB@QFLK�KBBABA�COLJ�QEB�IFPQ��2FDK>IP�QL�AFDFQ>I�LRQMRQP�@>K�?B�BFQEBO��"LKKB@QBA��LO��+>Q@EBA��
6 EBK�>�PFDK>I�FP��"LKKB@QBA��QEB�AFDFQ>I�LRQMRQ�>@QFS>QBP�>KA�AB>@QFS>QBP�TFQE�QEB�PFDK>I��6 EBK�>�PFDK>I
FP��+>Q@EBA��QEB�LRQMRQ�>@QFS>QBP�TFQE�QEB�PFDK>I�?RQ�AB>@QFS>QBP�LKIV�TEBK�RPBO�MOBPPBP�QEB��!>@H�
?RQQLK�LK�QEB�ABSF@BP�COLKQ�M>KBI�

 0 
����PBOFBP�RPBO�+$#P�CLIILT�QEB�P>JB�LMBO>QFLK�ILDF@�>P�AFDFQ>I�LRQMRQP�MOBSFLRPIV�ABP@OF?BA��3EB
@LILO��DOBBK�>KA�VBIILT	�@>K�?B�@ELPBK�COLJ "LKQOLI � �#BSF@B�(.� �+$#�2BQQFKDP�� �+$#�"LILO
2BQQFKDPJBKR�

3L�RPB�QEB�@E>KDBP�J>AB�QL�QEB�J>QOFU��MIB>PBRMIL>A��+LDF@��QL�QEB�ABSF@B�BFQEBO�TFQE"LJJ>KAP �
6 OFQB�QL�OBI>VLO"LJJ>KAP � �6 OFQB�@E>KDBP�

 0 
����PBOFBP�ABSF@B�AFDFQ>I�LRQMRQPCLIILT�QEB�P>JB�MOLDO>JJFKD�ILDF@�>P� 0 
����>IQELRDE�QEB�RPBO
+$#P�>OB�>�IFQQIB�?FQ�AFCCBOBKQ��3EB�@LILO�LC�QEB�RPBO�+$#�FP�AB`KBA�TEBK�@LKKB@QFKD�QEB�PFDK>IP��PBB�QEB
FJ>DB�?BILT	�
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3EB&BKBO>IJBKR�P#BSF@B�FKCL Q>?�@LKPFPQP�LC�?>PF@�FKCLOJ>QFLK�>?LRQ�QEB�OBI>V�

\ #B#BSF@B�K>JBSF@B�K>JB��3EB�RKFQ�K>JB�PBQ�?V�QEB�RPBO��3EFP�K>JB�TFII�?B�FK@IRABA�FK�QEB��>NP
@LK`DRO>QFLK�`IB�K>JB�TEBK�QEB�`IB�FP�IL>ABA�COLJ�QEB�OBI>V�

\ #B#BSF@B�IL@SF@B�IL@>>QFLKQFLK��3EB�RKFQ�IL@>QFLK�PBQ�?V�QEB�RPBO� 3EFP�K>JB�TFII�?B�FK@IRABA�FK�QEB��>NP
@LK`DRO>QFLK�`IB�K>JB�TEBK�QEB�`IB�FP�IL>ABA�COLJ�QEB�OBI>V�

\ 2BOF>I�KRJ?BO2BOF>I�KRJ?BO��4KFNRB�PBOF>I�KRJ?BO�CLO�FABKQF`@>QFLK�MROMLPBP��#LBP�KLQ�FKEF?FQ�VLR�COLJ
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�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

��



\ 226�S6�SBOPFLKBOPFLK��3EB�PLCQT>OB�SBOPFLK�FK�RPB�
\ '6�@LKC�'6�@LKC���3EB�E>OAT>OB�@LK`DRO>QFLK�'>OAT>OB�>KA�PLCQT>OB�LOABO�@LAB�LC�QEB�RKFQ�

3EB�Q>?>IPL�E>P�PLJB�?>PF@�PBQQFKDP�>S>FI>?IB�

\ 33FJBPVK@��PLROFJBPVK@��PLRO@B@B��" ELLPBP�TEBQEBO�QEBFKQBOK>I�@IL@H�FP�RPBA�LO�TEBQEBO�QEB�QFJB�FP
PVK@EOLKFWBA�SF>�-3/�LO�>�PBOF>I�MOLQL@LI��PBB�QEB�PB@QFLK��"LJJ>KAP�JBKR��>KA�FQP
PR?PB@QFLK��3FJB�PBQQFKDP�	�

\ $$K>?IB�PQ>K>?IB�PQ>DB�CDB�CLOLO@FKD@FKD���2BB�QEB�PB@QFLK��2Q>DB�CLO@FKD��?BILT�	
\ $$K>?IB�L?K>?IB�L?GB@Q�@LKQOGB@Q�@LKQOLI�@LK`OJ>LI�@LK`OJ>QFLKQFLK��6 EBK�BK>?IBA��QEB�OBI>V�>PHP�CLO�@LK`OJ>QFLK�>CQBO�>

@LKQOLI�@LJJ>KA�E>P�?BBK�DFSBK�QL�>K�L?GB@QQEOLRDE�QEB�',(�JFJF@�?BCLOB�BUB@RQFKD�QEB
@LJJ>KA�

\ 22VVPQPQBJ�ME>BJ�ME>PB�OPB�OLLQ>Q>QFKD�LOQFKD�LOABO�>ABO�>Q�QEB�JLJBKQQ�QEB�JLJBKQ��# FPMI>VP�QEB�PVPQBJ�ME>PB�OLQ>QFKD�LOABO�RPBA
>Q�QEFPJLJBKQ��">K�?B�BFQEBO� 
! 
"�LO� 
" 
!�

\ 22VVPQPQBJ�ME>BJ�ME>PB�OPB�OLLQ>Q>QFKD�LOQFKD�LOABO�PBABO�PBQQQFKDQFKD��2BQP�QEB�PVPQBJ�ME>PB�OLQ>QFKD�LOABO�
\ +>KD+>KDR>R>DBDB��" ELLPBP�QEB�I>KDR>DB�RPBA�?V�QEB�OBI>V��PBB�QEB�PB@QFLK��"LJJ>KAP�JBKR��>KA

FQP�PR?PB@QFLK��4MIL>AFKD�I>KDR>DB�`IBP�	�
\ 4343"�QFJB"�QFJB��3FJB�LC�QEB�OBI>V�P�@IL@H�FK�43"�CLOJ>Q��"LLOAFK>QBA�4KFSBOP>I�3FJB	�
\ "" IB>O�BIB>O�BSSBKQPBKQP��" IB>OP�BSBKQP�OB@LOABA�FKQL�OBI>V�
\ ++"#�@LKQO>"#�@LKQO>PQ�PQ� AGRPQP�QEB�@LKQO>PQ�LC�QEB�IFNRFA
@OVPQ>IAFPMI>V��+"# 	�� S >FI>?IB�FK�QEB� 0 
���

PBOFBP�OBI>VP�
\ ## FPMI>FPMI>V�?OFDV�?OFDEQKBPPEQKBPP�� AGRPQP�QEB�P@OBBK�?OFDEQKBPP�QL�?B�?OFDEQBO��RM�QL��	�LO�AFJJBO��ALTK�QL

�	��! V�ABC>RIQ�FQ�FP�>Q���� S>FI>?IB�FK�QEB� 0 
����PBOFBP�OBI>VP�
\ 11BBQQROK�QROK�QL�ABL�ABC>C>RIQ�SFBRIQ�SFBTT� 3EB�QFJB��FK�PB@LKAP	�ELT�ILKD�FQ�Q>HBP�CLO�QEB�OBI>V�QL�OBQROK�QL�QEB

ABC>RIQ�SFBT�COLJ�QEB�JFJF@�SFBT��(C�QEB�ABI>V�FP�PBQ�QL���P�� >P�FP�QEB�ABC>RIQ	��QEB�OBI>V�TFII�KLQ
DL�?>@H�QL�QEB�JFJF@�SFBT�>RQLJ> QF@>IIV�

\ 11BPBBPBQ�I>Q�I>QQ@EBP@EBP�  K�>IQBOK>QFSB�QL�RPFKD�QEB!>@H!>@H?RQQLK�FK�QEB�COLKQ�M>KBI�LC�QEB�OBI>V��1BPBQP
>II�>@QFS>QBA�I>@QEBA�PFDK>IP�

\ ,B>,B> PROPROBJBKQ�OBJBKQ�OB@LOB@LOABOABO��$K>?IBP�,B>PROBJBKQ�OB@LOABO�CRK@QFLK��2BB�@E>MQBO�,B>PROBJBKQ
OB@LOABO�CLO�ABQ>FIBA�FKCLOJ>QFLK�>?LRQ�QEB�CRK@QFLK�

\ (�.�#B(�.�#B C>C>RIQ�L?RIQ�L?GB@Q�PBIB@QFLKGB@Q�PBIB@QFLK��#B`KBP�TEF@E�L?GB@Q�LMBK�@ILPB�PQ>QRP�(�>KA���?RQQLK
+$#P CLIILT�FK�QEB�COLKQ�M>KBI�LC�QEB�OBI>V�

(C�QEB�+FSB�$AFQ�JLAB�FP�>@QFS>QB��VLR�@>KNRF@HIV�@EB@H�QEB�PQ>QB�LC�QEB�MOLQB@QFLK�PQ>DBP�>KA�QEB�PQ>QRP
LC�QEB�L?GB@QP�FK�RPB�COLJ�QEB/ OLQB@QFLK� "LKQOLI >KA,LKFQLOMOL`IBP�>Q�QEB�?LQQLJ�LC�QEB&BKBO>I
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�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

��



#<)/-�. 7:+16/

(K� 0 
��� PBOFBP�OBI>VP�VLR�@>K�QBPQ�QEB�MOLQB@QFLK�PVPQBJ�P�ILDF@�>KA�LMBO>QFLK�?V�@LKQOLIIFKD�QEB
PQ>QB�LC�QEB�MOLQB@QFLK�CRK@QFLKP�J>KR>IIV�TFQELRQ�CBBAFKD�>KV�@ROOBKQ�LO�SLIQ>DB�FKQL�QEB�OBI>V��3L
BK>?IB�PQ>DB�CLO@FKD��PBQ�QEB��$K>?IB�PQ>DB�CLO@FKD��QL��$K>?IBA��FK�QEB&BKBO>IJBKR�� CQBO�PQ>DB
CLO@FKD�E>P�?BBK�BK>?IBA��VLR�@>K�@LKQOLI�QEB�PQ>QRP�LC�>�MOLQB@QFLK�CRK@QFLK��-LOJ>I��2Q>OQ��3OFM�
!IL@HBA��BQ@�	�FK�QEB(KCL Q>?�LC�>KV�MOLQB@QFLK�CRK@QFLK��3EB�FJ>DB�?BILT�PELTP�>K�BU>JMIB�LC�PQ>DB
CLO@FKD�TFQE�QEB�(��CRK@QFLK�

-.-. 3$�3$�

/ OLQB@QFLK�CRK@QFLKP�OBJ>FK�LMBO>QFLK>I�TEFIB�PQ>DB�CLO@FKD�FP�BK>?IBA��/ IB>PB�AFP>?IB�PQ>DB
CLO@FKD�FK�QEB&BKBO>IJBKR�QL�BKPROB�QEB�OBI>V�P�KLOJ>I�LMBO>QFLK�>CQBO�QBPQFKD�

� =6+<176�+755-6<;

8LR�@>K�TOFQB�@LJJBKQP�CLO�>@QFS>QBA�CRK@QFLKP�FK�QEB%RK@QFLK�@LJJBKQPQ>?�FK�QEB&BKBO>IJBKR�
%LO�BU>JMIB��VLR�@>K�TOFQB�KLQBP�TEBK�VLR�M>O>JBQBOP�TBOB�I>PQ�@E>KDBA��PBB�QEB�FJ>DB�>?LSB	��8LR
@>K�>IPL�TOFQB�@LJJBKQP�FK�QEB�CRK@QFLKP��LTK 2BQQFKDPJBKR�
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3EB2Q>DB�>@QFS>QFLKQ>?�FP�QEB�J>FK�Q>?�FK�QEB/ OLQB@QFLKJBKR��'BOB�VLR�@>K�>@QFS>QB�>KA�AFP>?IB
MOLQB@QFLK�CRK@QFLKP��3EB�>S>FI>?IB�MOLQB@QFLK�CRK@QFLKP�FK�QEB�@LK`DRO>QFLK�ABMBKAP�LK�QEB
ABSF@BQVMB�� CQBO�VLR�E>SB�>@QFS>QBA�>�CRK@QFLK��FQP�M>O>JBQBOP�>KA�LQEBO�FKCLOJ>QFLK�@>K�?B�CLRKA�?V
K>SFD>QFKD�QL�FQP�Q>?��%LO�BU>JMIB��FC�VLR�>@QFS>QBA�QEB(� CRK@QFLK��QEB�LSBO@ROOBKQ�CRK@QFLK	�CLRKA�IFPQBA
RKABO��"ROOBKQ�PQ>DBP��FK�QEB�PQ>DB�>@QFS>QFLK�JBKR� VLR�>OB�>?IB�QL�>@@BPP�FQP�PBQQFKDP�COLJ�QEB
"ROOBKQJBKR��$>@E�>@QFS>QBA�CRK@QFLK�E>P�QEB�CLIILTFKD�PR?PB@QFLKP�LO�Q>?P�
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 CQBO�>�CRK@QFLK�E>P�?BBK�>@QFS>QBA��LMBKFKD�QEB�CRK@QFLK�P�JBKR�>RQLJ> QF@>IIV�LMBKP�FKQL�QEB�CRK@QFLK�P
(KCL Q>?��3EB(KCL Q>?�AFPMI>VP�FKCLOJ>QFLK�OBI>QBA�QL�QEB�CRK@QFLK�PR@E�>PPQ>QFPQF@P�LK�PQ>OQP�>KA�QOFMP�
JB>PROBJBKQP�>KA�QEB�>@QFSBPBQQFKDP�� AAFQFLK>IIV��QEFP�FP�TEBOB�VLR�@>K�@LKQOLI�PQ>QRP�CLO@FKD�FC�PQ>DB
CLO@FKD�E>P�?BBK�BK>?IBA�FK�QEB&BKBO>IJBKR�

\ 2B2BQQQFKD�@LKQOQFKD�@LKQOLI�COLI�COLJ�@LJJ�?RPLJ�@LJJ�?RP��2LJB�CRK@QFLKP�>IILT�VLR�QL�BK>?IB�PBQQFKD�@E>KDBP�QEOLRDE
>�OBJL QB�@LKKB@QFLK��2" # 	�

\ ,B>,B> P��PFABP��PFAB� (C�QEB�RKFQ�E>P�JLOB�QE>K�LKB�@ROOBKQ�JB>PROBJBKQ�@>OA��PLJB�CRK@QFLKP�J>V
OBNRFOB�VLR�QL�@ELLPB�TEF@E�@>OA�QEB�OBI>V�PRMBOSFPBP�

\ "LKAFQFLK"LKAFQFLK��# FPMI>VP�QEB�PQ>QRP�LC�QEB�CRK@QFLK�FC�QEB�+FSB�$AFQ�JLAB�FP�>@QFS>QBA��.QEBOTFPB��FQ
AFPMI>VP�QEB�PQ>QRP�LC�QEB�CRK@QFLK�TEBK�QEB��>NP�`IB�T>P�P>SBA�

\ // E>E>PBP�@LKAFQFLKPBP�@LKAFQFLK��2LJB�CRK@QFLKP�AFPMI>V�PQ>QRP�LC�B>@E�ME>PB��PQ>OQ�>KA�QOFM	�
\ $UMB@Q$UMB@QBA�LMBO>BA�LMBO>QFKD�QFJBQFKD�QFJB� # FPMI>VP�QEB�BUMB@QBA�LMBO>QFKD�QFJB�TFQE�QEB�JB>PROBA�S>IRBP�>Q

QE>Q�QFJB��$PMB@F>IIV�RPBCRI�TEBK�QBPQFKD�FKSBOPB�@ROSB�ABI>VP�
\ 33FJB�OFJB�OBJ>FKFKD�QBJ>FKFKD�QL�QOFML�QOFM� # FPMI>VP�ELT�JR@E�QFJB�OBJ>FKPQL�QEB�KBUQ�QOFM�TFQE�QEB�@ROOBKQIV

JB>PROBA�S>IRBP�
\ 77JB>JB>PP�7�7PBPBQQ>>Q�QEB�JLJBKQQ�QEB�JLJBKQ� # FPMI>VP�QEB�O>QFL�?BQTBBK�QEB�JB>PROBA�S>IRB�>KA�QEB�PBQ

LMBO>QFKD�IBSBI�>Q�QE>Q�JLJBKQ��6EBK�QEB�JB>PROBA�S>IRB�FP�BU>@QIV�>Q�QEB�LMBO>QFKD�IBSBI��>
S>IRB�LC������FP�AFPMI>VBA�CLO�7JB>P�7PBQ�

\ ,B>,B> PROPROBA�J>BA�J>DKFQDKFQRABRAB� 2LJB�CRK@QFLKP�DFSB�VLR�QEB�LMQFLK�LC@ELLPFKDQEB�JB>PROBA
J> DKFQRAB��RPR>IIV�QEFP�FP�>�@ELF@B�?BQTBBK�1,2�S>IRBP��31,2�S>IRBP�>KA�MB>H
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DO>ME�DFSBP�RP�RPBCRI�FKCLOJ>QFLK�LKQEB�PBQQFKDP�@ROOBKQIV�FK�RPB� (C�QEB�+FSB�$AFQ�JLAB�FP�>@QFS>QBA��QEB
DO>ME�>IPL�PELTP�RP�SFPR>I�FKCLOJ>QFLK�LC�QEB�CRK@QFLK�P�PQ>QRP�>Q�>�DFSBK�JLJBKQ��(K�QEB�BU>JMIB
>?LSB��QEB�FJ>DB�LK�QEB�IBCQ�PELTP�QEB�QFJB�ABI>V�PBQQFKDP�FK�>�DO>ME�CLOJ��3EB�FJ>DB�LK�QEB�OFDEQ
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RM�IBSBI�
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EBIA�CLO�LKB�PB@LKA�

� ,/-�/) <-

3EB�$ADB�D>QB�MOLAR@BP�>���JP�MRIPB�TEBK�QEB�#�FKMRQ�OB@BFSBP�>�OFPFKD�LO�>�C>IIFKD�PFDK>I��ABMBKAFKD
LK�QEB�1�%�FKMRQ�P�ILDF@�(C�QEB1�%FKMRQ�FP�>@QFSB��QEB�LRQMRQ�DBKBO>QBP�>�MRIPB�COLJ�>�OFPFKD�FKMRQ�PFDK>I�
(C�QEB�1�%�FKMRQ�FP�KLQ�>@QFSB��QEB�LRQMRQ�DBKBO>QB�>�MRIPB�COLJ�C>IIFKD�BADB�

(C�VLR�KBBA�>�MRIPB�ILKDBO�QE>K���JP��VLR�@>K�BUQBKA�QEB�MRIPBTFQE�QEB�ABI>V�D>QB��(K�QEB�FJ>DB�?BILT
QEB#BI>V�D>QB�E>P���P LC�EFDE�ABI>V�>KA���PLC�ILT�ABI>V��OBPRIQFKD�FK�>�`SB
PB@LKA�MRIPB�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

��



(C�QEB�D>QB�FP�LKIV�DLFKD�QL�?B�RPBA�FK�QEB�OFPFKD�LO�C>IIFKDBADB�JLAB��QEB�B>PFBPQ�JBQELA�QL�AB̀KB�QE>Q
JLAB�FP�QL�@LKKB@Q�>K�� IT>VP�QORB��LO�>K�� IT>VP�C>IPB��PFDK>I�QL�QEB1�%�FKMRQ�

%FDROB��������
���� 3EB�QORQE�Q>?IB�LC�QEB�$#&$�D>QB

�) <+0�/) <-

6 EBK�>�+>Q@E�D>QBOB@BFSBP�>�OFPFKD�PFDK>I��FQP�LRQMRQ�OBJ>FKP�>@QFSB�RKQFI�QEB�PFDK>I�FP�@IB>OBA��PBB�QEB
FJ>DB�?BILT	��8 LR�@>K�@IB>O�QEB�PFDK>I�?V�MRPEFKD�QEB!>@H!>@H?RQQLK�LK�QEB�OBI>V�P�COLKQ�M>KBI�

%FDROB��������
���� 3EB�QORQE�Q>?IB�LC�QEB�+ 3"'�D> QB

�6)47/�168=<�)6,�)6)47/�+758):) <7:

%FDROB��������
���� +LDF@�BU>JMIB�TFQE�>K>ILD�FKMRQ�>KA�@LJM>O>QLO�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

��



3EB�>K>ILD�@LJM>O>QLO�@>K�?B�RPBA�QL�>@QFS>QBLO�AFP>?IBQEB�D>QB�P�LRQMRQ�?>PBA�LK�QEB
JB>PROBJBKQ�PBIB@QBA�QL�QEB�>K>ILD�FKMRQ��6EBK�>AAFKD�QEB�>K>ILD�@LJM>O>QLO�QL�VLRO�ILDF@��ALR?IB

@IF@H�LK�QEB�D>QB�QL�LMBK�>�MLM
RM�TFKALT�� PBB�QEB�FJ>DB�?BILT	� TEBOBVLR�@>K�PBIB@Q�QEB�LMBO>QLO
JLAB�>KA�QEB�@LJM>O>QLO�S>IRB��(K�QEB�BU>JMIB�>?LSB��QEB�>K>ILD�FKMRQ���/'�>@QFSB�MLTBO��/�,6 	��FP
@LKKB@QBA�QL�QEB�>K>ILD�@LJM>O>QLO�D>QB��TEBOB�QEB�S>IRB�E>P�?BBK�PBQ�QL������>KA�QEB�LMBO>QLO�JLAB
FP������3EFP�JB>KP�QE>Q�QEB�>K>ILD�@LJM>O>QLO�LRQMRQ�D>QB�FP�>@QFSB�TEBKBSBO�QEB�QEOBB
ME>PB�>@QFSB
MLTBO�FP�RKABO����,6�

%FDROB��������
����  K>ILD�@LJM>O>QLO�PBQQFKDP�

3EB�>K>ILD�@LJM>O>QLO�D>QB�E>P�PFU�AFCCBOBKQ�LMBO>QLO�JLABP��ABP@OF?BA�FK�QEB�Q>?IB�?BILT�

3>?IB��������
��� .MBO>QLO�JLABP�LC�QEB�>K>ILD�@LJM>O>QLO�D>QB�

�8-:) <7: �-;+:18 <176

�� $NR>I�QL

��� -L Q�BNR>I�QL

� +BPP�QE>K

� &OB>QBO�QE>K

�� +BPP�QE>K�LO�BNR>I�QL

�� &OB>QBO�QE>K�LO�BNR>I�QL

�7 <-;

-L QBP�@>K�?B�RPBA�CLO�ABP@OF?FKD�ILDF@�MOLDO>JP�CLO�B>PFBO�RKABOPQ>KAFKD�

-L QBP�@>K�?B�>AABA�?V�ALR?IB
@IF@HFKD�QEB�BAFQLO�Q>?IB�>KA�PBIB@QFKD��-LQB��COLJ�QEB�MLM
RM�TFKALT
JBKR��8LR�@>K�PQ>OQ�TOFQFKD�LK�QEB�KLQB�?V�@IF@HFKD�QEB�KLQB�P�?LQQLJ�OLT��8LR�@>K�>IPL�BAFQ�QEB�KLQB
I>QBO�?V�@IF@HFKD�QEB�BUFPQFKD�QBUQ�

��� �): 7=;-4��-;1/6-:��� ! ��
	�;-:1-;�

3EB�KRJ?BO�>KA�@LKQBKQ�LC�QEB�JBKRP�PELTK�LK�QEB�',(�AFPMI>V�@>K�?B�BAFQBA�FK�">OLRPBI�#BPFDKBO
BAFQLOTEBK�>K��>NP�`IB�FP�LMBK�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

��



/ OBPPFKD�QEB�DOBBK��/IRP��?RQQLK�>AAP�>�KBT�SFBT��8LR�@>K�PBIB@Q�QEB�QVMB�LC�QEB�SFBT�COLJ�QEB�AOLM

ALTK�JBKR��.K@B�QEB�@>OLRPBI�ABPFDK�FP�ALKB��VLR�@>K�BUMLOQ�QEB�ABPFDK�FKQL�QEB��>NP�`IB�QE>Q�FP
@ROOBKQIV�LMBK�?V�MOBPPFKD�QEB��$UMLOQ��?RQQLK��3L�P>SB�QEB�@E>KDBP��@IF@H%FIB�� �2>SBFK� 0QFS>QB��8LR
@>K�PBKA�QEB�@E>KDBP�QL�>�OBI>V�?VTOFQFKD�QEB�,FJF@�QL�QEB�OBI>V>Q"LJJ>KAP� � 6 OFQB�QL�OBI>V��(C�VLR
E>SB�>K�BUFPQFKD�P>SBA�@>OLRPBI�JBKR��QEB��(JMLOQ��?RQQLK�FJMLOQP�FQ�QL�QEB�@ROOBKQIV�LMBK��>NP�`IB�

3VMBP�LC�@>OLRPBI�SFBTP�>S>FI>?IB�

&1-?�6)5- �-;+:18 <176

,FJF@ # FPMI>VP�QEB�RKFQ�P�JFJF@��3EB�JFJF@�SFBT�FJ>DB�@>K�?B�BAFQBA�>Q3LLIP�� �,FJF@�BAFQLO�

+BAP # FPMI>VP�RPBO
AB̀ KBA�ABP@OFMQFLKP�LC�QEB�+$#P�

$SBKQP +FPQP�>II�LC�QEB�BSBKQP�OB@LOABA�?V�QEB�RKFQ�

,B> PROBJBKQP
# FPMI>VP�JB>PROBJBKQP�RM�QL�BFDEQ���	�IFKBP��8LR�@>K�BAFQ�TEF@E�JB>PROBJBKQP�>OB�PELTK�>Q3LLIP�
">OLRPBI�#BPFDKBO�

%>SLOFQBP 2ELTP�QEB�PBQQFKD�JBKRP�C>SLOFQBA�?V�QEB�RPBO�

" IL@H # FPMI>VP�QEB�RKFQ�P�QFJB�>KA�A>QB��3EB�QFJB�>KA�QEB�A>QB�@>K�>IPL�?B�PBQ�EBOB�

%>RIQ�OBDFPQBO # FPMI>VP�QEB�C>RIQ�S>IRBP�OB@LOABA�?V�QEB�51$"�CRK@QFLK��KLQ�>S>FI>?IB�FK�>II� 0 
����PBOFBP�ABSF@BQVMBP	�

 I>OJP # FPMI>VP�QEB�>@QFS>QBA�>I>OJP�>S>FI>?IB�LKIV�FK� 0 
2���	�

��� �): 7=;-4��-;1/6-:��� ! ���	�;-:1-;�

3EB�KRJ?BO�>KA�@LKQBKQ�LC�QEB�JBKRP�PELTK�LK�QEB�',(�AFPMI>V�@>K�?B�BAFQBA�FK�">OLRPBI�#BPFDKBO
BAFQLOTEBK�>K��>NP�`IB�FP�LMBK�

/ OBPPFKD�QEB�DOBBK��/IRP��?RQQLK�>AAP�>�KBT�SFBT��8LR�@>K�PBIB@Q�QEB�QVMB�LC�QEB�SFBT�COLJ�QEB�AOLM

ALTK�JBKR��(C�QEBOB�FP�JLOB�QE>K�LKB�SFBT�LK�>�M>DB��QEB�PFWB�LC�QEB�SFBT�?LU�@>K�?B�@E>KDBA�TFQE�QEB
QEF@H�TEFQB�?>O�?BQTBBK�QEB�SFBTP��8LR�@>K�>AA�>KA�OBJLSB�M>DBP�TFQE�QEB�� AA�M>DB��>KA��1BJLSB
M>DB��?RQQLKP�3EB�LOABO�LC�QEB�M>DBP�FP�ABQBOJFKBA�?V�QEBFO�MLPFQFLK�FK�QEB�IFPQ�LK�QEB�IBCQ�LC�QEB
">OLRPBI�#BPFDKBO�TFKALT��.K@B�QEB�@>OLRPBI�ABPFDK�FP�ALKB��VLR�@>K�BUMLOQ�QEB�ABPFDK�FKQL�QEB��>NP
`IB�QE>Q�FP�@ROOBKQIV�LMBK�?V�MOBPPFKD�QEB��2>SB��?RQQLK��QEB�CILMMV�AFPH	��8LR�@>K�PBKA�QEB�@E>KDBP�QL
QEBOBI>V�?V�MOBPPFKD�QEB��2BKA�QL�OBI>V��?RQQLK�KBUQ�QL�QEB��2>SB��?RQQLK��LO?V�QEB�TOFQFKD,FJF@�QL�QEB
OBI>V>Q"LJJ>KAP� � 6 OFQB�QL�OBI>V�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

��



���  :72-+<�-,1<7:

/ OLGB@Q�BAFQLO�FP�>K�LMQFLK>I�MOLGB@Q�J>K>DBJBKQ�QLLI��8LR�@>K�@OB>QB�>�KBT�MOLGB@Q�?V�@IF@HFKD�QEB
�-B T�MOLGB@Q��?RQQLK��@OB>QFKD�>�KLAB�@>IIBA��/OLGB@Q���8LR�@>K�@E>KDB�QEB�KLAB�P�K>JB�?V�ALR?IB

@IF@HFKD�FQ��(C�VLR�OFDEQ
@IF@H�>�KLAB��>�@LKQBUQ�JBKR�>MMB>OP��1FDEQ
@IF@HFKD�>�KLAB�TFII�LMBK�>�@LKQBUQ

JBKR��2BIB@QFKD�� AA�PR?PQ>QFLK��COLJ�QEFP�JBKR�>AA�>�PR?PQ>QFLK�QL�QEB�KLAB��8LR�@>K�>AA�?>VP�QL�>
PR?PQ>QFLK�?V�OFDEQ
@IF@HFKD�>�PR?PQ>QFLK�KLAB�>KA�PBIB@QFKD�� AA�?>V��COLJ�QEB�@LKQBUQ�JBKR��" IF@HFKD
LK�>�?>V�KLAB�BK>?IBP�QEB�JBKR�LK�QEB�OFDEQ�PFAB�LC�QEB�KLAB�QOBB�SFBT��(K�QEFP�JBKR�VLR�@>K�>PPFDK�>
PBQQFKD�`IB�QL�QEB�PBIB@QBA�?>V��3EB�������?RQQLK�LMBKP�>�`IB�AF>ILD�TEBOB�VLR�@>K�PBIB@Q�>K��>NP�`IB�
>KA@IF@HFKD�QEB�� MMIV�?RQQLK�>PPFDKP�QEFP�PBIB@QBA��>NP�`IB�QL�QEB�PBIB@QBA�?>V��.K@B�>�PBQQFKD�`IB
E>P�?BBK�>PPFDKBA��FQ�@>K�?B�LMBKBA�?V�@IF@HFKD�QEB��.MBK��>NP��?RQQLK��8LR�@>K�P>SB�>�MOLGB@Q�?V
@IF@HFKD�QEB��2>SB�MOLGB@Q��?RQQLK�� �P>SBA�MOLGB@Q�@>K�?B�LMBKBA�?V�@IF@HFKD�QEB��.MBK�MOLGB@Q�?RQQLK�

��� ' 1B):,

3EB�6FW>OA FP�>K�FKQBDO>QBA�QLLI�FKPFAB�QEB� 0QFS>QB�@LK`DRO>QFLK�>KA�PBQQFKD�QLLI��3EB�TFW>OAP�@>K�?B
RPBA�QL�DBKBO>QB�PBQQFKDP�QL� O@QBN�QO>KPCLOJBO�MOLQB@QFLK�OBI>VP�

3EB�J>FK�?BKB`QP�LC�QEB�6FW>OA >OB�QEB�CLIILTFKD�

\ $>PV�QL�FKPQ>II�>KA�RPB��FKQBDO>QBA�FK� 0QFS>QB	
\ (QP�FK
?RFIQ�RPBO�J>KR>I
\ $>PV�QL�TOFQB�AFCCBOBKQF>I�>KA�OBPQOF@QBA�B>OQE
C>RIQ�PBQQFKDP�QL�>�OBI>V
\ # FOB@Q�CBBA?>@H�COLJ�QEB�FKPQ>II>QFLK

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

��



$:)6;. 7:5-:�' 1B):,

3EB�TFW>OA�RPBP�>PBIB@QFLK�LC�QO>KPCLOJBO
OBI>QBA�FKCLOJ>QFLK�>KA�LQEBO�PBQQFKDP��PR@E�>P�" 3
PMB@F`@>QFLK�>KA�TFOFKD	�>P�QEB�?>PFP�CLO�?RFIAFKD�PRFQ>?IB�PBQQFKD�M>O>JBQBOP�QL�QEB�OBI>V�

8LR�@>K�ALTKIL>A�QEB�@LJMIBQB�3O>KPCLOJBO�6FW>OA�FKPQOR@QFLKP���3O>CL�6 FW>OA�(KPQOR@QFLKP�!LLHIBQ�	
COLJ >O@QBN�`�ALTKIL>AP�CLO�JLOB�ABQ>FIP�

�-6-:) <7:�' 1B):,

3EB�TFW>OA�RPBP�>PBIB@QFLK�LC�DBKBO>QLO
OBI>QBA�FKCLOJ>QFLK�>KA�LQEBO�PBQQFKDP��PR@E�>P�" 3
PMB@F`@>QFLK�>KA�TFOFKD	�>P�QEB�?>PFP�CLO�?RFIAFKD�PRFQ>?IB�PBQQFKD�M>O>JBQBOP�QL�QEB�OBI>V�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

��

https://www.arcteq.fi/downloads/


��� � >-6<;�)6,�47/;

����
 � >-6<�01;<7:A

3EB��$SBKQ�EFPQLOV��TFKALT�AFPMI>VPQEB�QFJB
PQ>JMBA�BSBKQP��3EBPB�@>K�?B�B�D�MF@H
RMP��QOFMP��LO
?IL@HP��8LR�@>K�`KA�JLOB�FKCLOJ>QFLK�>?LRQ�BSBKQ�J>PHP�FK�QEB�PBIB@QBACRK@QFLK�P��$SBKQP��Q>?��$SBKQ
J> PHP�ABQBOJFKB�TE>Q�FP�OB@LOABA�FKQL�QEB�BSBKQ�EFPQLOV��QEBV�>OB�@LK`DROBA�FK�B>@E�CRK@QFLK�P
FKAFSFAR>I�PBQQFKDP�FK�QEB/ OLQB@QFLK� "LKQOLI >KA,LKFQLOFKDJBKR��3EB�BSBKQ�EFPQLOV�@>K�?B�BUMLOQBA
>P�>�PBM>O>QBQBUQ̀IB���QUQ	�?V�@IF@HFKD�QEB��2>SB��?RQQLK��QEB�CILMMV�AFPH�F@LK	�

6 EBK�VLR�@IF@H�QEB��2ELT�KBT�BSBKQP�LKIV��?RQQLK�� 0QFS>QB�PELTP�LKIV�QELPB�BSBKQP�QE>Q�E>MMBK�COLJ
QE>Q�MLFKQ�LK�" IF@HFKD�QEB��2ELT�>II�BSBKQP��?RQQLK�PTFQ@EBP�?>@H�QL�QEB�SFBT�QE>Q�PELTP >II�BSBKQP�

(C�VLR�T>KQ�QL�PBB�QEB�QFJB�AFCCBOBK@B�?BQTBBK�QTL�BSBKQP��OFDEQ
@IF@H�LK�>K�BSBKQ�>KA�PBIB@Q�� AA�QL
@LJM>OB�:U<��COLJ�QEB�@LKQBUQ�JBKR�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

��



$SBKQIFPQP�@>K�>IPL?B�`IQBOBA�QL�PELT�PMB@F`@�BSBKQP��3EFP�`IQBOFKD�FP�ALKB�?V�TOFQFKD�FK�QEB�QBUQ�?LU
>QQEB�?LQQLJ�LC�QEB�TFKALT��!BIL T�FP�>K�BU>JMIB�TEBOB��31(/�.-��E> P�?BBK�TOFQQBK�FK�QEB�QBUQ�?LU�QL
LKIV�AFPMI>V�BSBKQP�QE>Q�@LKQ>FK�QEB�QBUQ��31(/�.-���/ IB>PB�KLQB�QE>Q�QEB�QLLI�ALBP�KLQ�AFCCBOBKQF>QB
?BQTBBK�ILTBO�>KA�RMMBO�@>PB��TOFQFKD��QOFM�LK����3OFM�LK��LO��Q1F/�L-��>II�?OFKD�RM�QEB�P>JB�BSBKQP�FK
QEB�BU>JMIB�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

��



����� � >-6<�41;<

8LR�@>K�>@@BPP�>�IFPQ�LC�>II�MLPPF?IB�BSBKQP�?V�LMBKFKD�QEB��$SBKQ�IFPQ�COLJ�QEB3LLIPJBKR��$>@E�BSBKQ
E>P�>K�BSBKQ�@LAB�>KA�>�2/ �B SBKQ�@E>KKBI��3EFP�IFPQ�@>K�>IPL�?B�P>SBA�>P�>�QBUQ�`IB�?V�@IF@HFKD�QEB
�2>SB��?RQQLK��QEB�CILMMV�AFPH�F@LK	�

����� �76C/ =:) <176�+0)6/-�47/

3EB�@LK`DRO>QFLK�@E>KDB�ILD�@>K�?B�RPBA�QL�L?PBOSB�M>O>JBQBO�@E>KDBP�J>AB�QL�QEB�OBI>V��3EB
@LK`DRO>QFLK�@E>KDB�ILD�OB@LOAP�QEB�M>O>JBQBO��QEB�KBT�S>IRB�>KA�QEB�QFJB�LC�@E>KDB�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

��



����
 #- <�)4):5�- >-6<;

 I>OJ�BSBKQP�@>K�?B�PBQ�?V�RPFKD�QEFP�AF>ILD��8LR�@>K�PBIB@Q�TEF@E�BSBKQP�@>RPB�>I>OJP�FK�QEB�OBI>V�?V
@EB@HFKD�QEB�OBPMB@QFSB�?LUBP�FK�QEB��2BQ�>I>OJP��TFKALT�>KA�QEBK�MOBPPFKD�QEB��2BQ��?RQQLK��PBB�QEB
FJ>DB�>?LSB��LK�QEB�IBCQ	� 6 EBK�LKB�LC�QEB�>I>OJ�BSBKQP�L@@ROP��FQ�FP�PELTK�FK�QEB�OBI>VYP�JFJF@�SFBT
�PBB�QEB�FJ>DB�>?LSB��LK�QEB�OFDEQ	��3EB�KBTBPQ�>I>OJ�FP�>IT>VP�AFPMI>VBA��>KA�FQ�@>K�?B@IB>OBA�TFQE
QEB�',(�P !>@H!>@H?RQQLK��4M�QL�`SB���	�>I>OJ�BSBKQP�@>K�?B�PQLOBA�>Q�>KV�LKB�QFJB� TEBK�>II�`SB�PILQP�>OB
CRII��QEB�LIABPQ�>I>OJ�FP�ABIBQBA�QL�J>HB�T>V�CLO�KBT�>I>OJP��/IB>PB�KLQB�QE>Q�QEB�JFJF@�SFBT�JRPQ�?B
BK>?IBA�FK�QEB�">OLRPBI�ABPFDKBO�

(C�QEB�>RQL
OB@ILPBO�FP�FK�RPB��@EB@HFKDQEB�� 1�3FJBO��?LU�BK>?IBP�>�QFJBO�QE>Q�AFPMI>VP�QEB�OBJ>FKFKD
AB>A�QFJB�LO�OBPBQQFJB�

-.-. 3$�3$�

3EB�BSBKQ�QE>Q�FP�QL�?B�OB@LOABA�E>P�QL�?B�>@QFS>QBA�>IPL�FK�QEB�BSBKQ�J>PH�LC�QEB�CRK@QFLK�FK
NRBPQFLK�

��
	 �755=61+ ) <176

��
	�
 �����
��	
%FDROB���������
���� ,>FK�SFBT�LC�($"������BAFQ LO�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

��



3EB�RPBO�@>K�BK>?IB�QEB�($"�������MOLQL@LI�FK�ABSF@B�JLABIP�QE>Q�PRMMLOQ�QEFP�MOLQL@LI�>Q
"LJJRKF@>QFLK� �/ OLQL@LIP� �($"����� �  0 
��U�CO>JB�RKFQPPRMMLOQ�$AFQFLK���LC�($"�������
 0 
��U�CO>JB�RKFQP�PRMMLOQ�?LQE�$AFQFLK���>KA���LC�($"������ 3EB�CLIILTFKD�PBOSF@BP�>OB�PRMMLOQBA�?V
($"�������FK� O @QBN�ABSF@BP�

\ 4M�QL�PFU�A>Q>�PBQP��MOBAB̀KBA�A>Q>�PBQP�@>K�?B�BAFQBA�TFQE�QEB�($"�������QLLI�FK� 0QFS>QB	
\ 1BMLOQ�"LKQOLI�!IL@HP��?LQE�?RCCBOBA�>KA�RK?RCCBOBA�OBMLOQFKD	
\ "LKQOLI ��# FOB@Q�LMBO>QB�TFQE�KLOJ>I�PB@ROFQVY�Y2BIB@Q�?BCLOB�LMBO>QB�TFQE�KLOJ>I

PB@ROFQV� Y#FOB@Q�TFQE�BKE>K@BA�PB@ROFQVY�>KAY2BIB@Q�?BCLOB�LMBO>QB�TFQE�BKE>K@BA
PBNROFQVY@LKQOLI�PBNRBK@BP	

\ # FPQRO?>K@B�OB@LOAFKD�`IB�QO>KPCBO
\ &.. 2$
\ 3FJB�PVK@EOLKFW>QFLK

3EB�ABSF@B�P�@ROOBKQ�($"�������PB QRM�@>K�?B�SFBTBA�>KA�BAFQBA�TFQE�QEB�($"������QLLI��3LLIP��
"LJJRKF@>QFLK� ($"������ 	��! V�?OLTPFKD�QEB�������QOBB�LKB�@>K�PBB�QEB�CRII�IFPQ�LC�>S>FI>?IB�ILDF@>I
KLABP�FK�QEB� O@QBN�FJMIBJBKQ>QFLK�

�����
��	�5)16�< 774*):

%FDROB���������
���� ,>FK�QLLI?>O�

3EB�?RQQLKP�>S>FI>?IBFK�QEB�J>FK�QLLI?>O�LC�QEB�($"�������QLLI�>OB��>P�MBO�FJ>DB	�

�� .MBK��"(#��("#�`IB
>	�.MBK >K�BUFPQFKD��"(#��("#��2"#�`IB�COLJ�QEB�/"�P�E>OA�AOFSB�
?	�.MBK�BJMQV�$AFQFLK����"(#�`IB
@	�.MBK�BJMQV�$AFQFLK����"(#�`IB

�� 2>SB��"(#��("#�`IB
(C�>��"(#�`IB�T>P�LMBKBA�COLJ�/"�P�E>OA�AOFSB��P>SBP�>II�@E>KDBP�QL�QE>Q�"(#�LO��("#�`IB �

�� 2>SB�QL��>NP
2>SBP�QEB��"(#�LO��("#�`IB�FKQL�QEB��>NP�@ROOBKQIV�LMBK��OBJBJ?BO�QL�P>SB�QEB��>NP�`IB�>P�TBII
:%FIB�� �2>SB<�QL�HBBM�QEB�@E>KDBP�	�

�� 2>SB��"(#��("#�> P���
2>SBP�QEB��"(#�LO��("#�`IB�LK�QEB�/"�P�E>OA�AOFSB�>P�>�PBM>O>QB��"(#�LO��("#�`IB �

�� $UMLOQ�A>Q>�PBQ�FKCL
$UMLOQP�QEB�A>Q>�PBQ�FKCLOJ>QFLK�FKQL�>��QUQ�`IB�TEF@E�@>K�QEBK�?B�SFBTBA�FK�Q>?IB�CLOJ>Q�TFQE
QLLIP�PR@E�>P�$U@BI�

�� $UMLOQ�ILDF@>I�KLAB�FKCL
$UMLOQP�QEB�FKCL�LC�ILDF@>I�KLABP�@ROOBKQIV�>@QFS>QBA�FKQL�>��QUQ�`IB�TEF@E�@>K�QEBK�?B�SFBTBA�FK
Q>?IB�CLOJ>Q�TFQE�QLLIP�PR@E�>P�$U@BI�

�� "LK`D RO>QFLKP
.MBKP�QEB�J>FK�@LK`DRO>QFLKP�MLM
RM�TFKALT�

�� $AFQ�A>Q>�PBQP
.MBKP�QEB�A>Q>�PBQ�BAFQFKD�TFKALT�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

��



�� $AFQ�ILDF@>I�KLABP
.MBKP�QEB�ILDF@>I�KLAB�BAFQFKD�TFKALT��4PBA�CLO�BK>?IFKD�>KA�AFP>?IFKD�ILDF@>I�KLABP�

��� 2BKA�QL�OBI>V
2BKAP�QEB��"(#��("#�@LK`DRO>QFLKP�QL�QEB�OBI>V��OBNRFOBP�>�@LKKB@QFLK�QL�QEB�OBI>V	�

��� (JMLOQ�&.. 2$�PBQQFKDP
(JMLOQP�MOBAB̀KBA�&.. 2$�PBQQFKDP�COLJ�>KLQEBO��"(#��("#�`IB�>KA�@LKKB@QP�QEBJ�QL
&.. 2$�FKMRQP�

��� &BQ�ABC>RIQ��"(#��("#�`IB�COLJ�QEB�OBI>V
1BQOFBSBP�QEB�ABC>RIQ��"(#��("#�`IB�COLJ�QEB�OBI>V��OBNRFOBP�>�@LKKB@QFLK�QL�QEB�OBI>V	�

�76C/ =:) <176;

3EB�J>FK�@LK`DRO>QFLKP�AF>ILD�TFKALT�FP�LMBKBA�?V�MOBPPFKD�QEB�PBSBKQE�?RQQLK���"LK`DRO>QFLKP�	�FK
QEB�J>FK�QLLI?>O��3EB�JLPQ�FJMLOQ>KQ�M>O>JBQBOP�EBOB�>OB�QEB��($#�K>JB��>KA�QEB��(/��PBQQFKDP�
 AAFQFLK>IIV��FC�QEB�FKQBKQFLK�FP�QL�RPB�QEB�&..2$�MR?IFPEBO�PBOSF@B��QEB�M>O>JBQBOP�CLO�&"!��>KA
&"!��PELRIA�>IPL�?B�PBQ��2BB�QEB�CLIILTFKD�FJ>DB�LC�QEB�J>FK�@LK`DRO>QFLK�TFKALT�CLO�QEB�?>PF@
PBQQFKDP�>KA�QEB�PBQQFKDP�CLO�&.. 2$�MR?IFPEFKD�

%FDROB���������
���� "LK`D RO>QFLKP�TFKALT�

� ,1<�47/1+)4�67,-;

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

��



+LDF@>I�KLAB�BAFQLO�@>K�?B�LMBKBA�?V�MOBPPFKD�QEB�KFKQE�?RQQLK�LK�QEB�J>FK�QLLI?>O��+LDF@>I�KLAB
BAFQLO�FP�RPBA�CLO�PBIB@QFKD�TEF@E�ILDF@>I�KLABP�>OB�>S>FI>?IB�FK�QEB�A>Q>�PBQ�BAFQLO��(C�>�ILDF@>I�KLAB�FP
PBIB@QBA�FK�QEB��$AFQ�ILDF@>I�KLABP��QLLI��FQ�FP�MLPPF?IB�QL�>AA�QE>Q�ILDF@>I�KLAB�QL�>�A>Q>�PBQ�FK�QEB��#>Q>
PBQ�BAFQLO��

%FDROB���������
���� $AFQ�ILDF@>I�KLABP�TFKALT�

�) <)�;- <;

3EB�A>Q>�PBQ�BAFQFKD�TFKALT�FP�LMBKBA�?V�MOBPPFKD�QEB�BFDEQE?RQQLK�LK�QEB�J>FK�QLLI?>O��#>Q>�PBQP�@>K
?B�>AABA�>KA�OBJLSBA�?V�RPFKD�QEB�����>KA��
��?RQQLKP��OBPMB@QFSBIV��4M�QL�PFU�A>Q>�PBQP�@>K�?B
RPBA� 6 EBK�>�A>Q>�PBQ�E>P�?BBK�>AABA��FQ�JRPQ�?B�>PPFDKBA�QL�> 1BMLOQ�"LKQOLI�!IL@H�TFQE�QEB��1"!�
?RQQLK��3EFP�LMBKP�>�KBT�MLM
RM�TFKALT��3EB�>PPFDKFKD�@>K�?B�BFQEBO�QL�RK?RCCBOBA�OBMLOQFKD
�41 "!P	�LO�QL�?RCCBOBA�OBMLOQFKD��!1"!P	�

(C�?LQE�LC�QEB�&..2$�MR?IFPEBO�A>Q>�PBQP�>OB�RK
@EB@HBA��QEB�&.. 2$ MR?IFPEBO�PBOSF@B�FP�AFP>?IBA
�PBB�QEB�FJ>DB�?BILT	�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

��



%FDROB���������
���� #>Q>�PBQ�BAFQFKD�TFKALT�

3L�BAFQ�A>Q>�PBQP�OBMLOQ�@LKQOLI�?IL@H�MOLMBOQFBP��PBIB@Q�QEB�A>Q>�PBQ�>KA�@IF@H��1"!��?RQQLK��(K�1"!
PBQQFKDP�VLR�@>K�PBQ�QEB�K>JB�LC�QEB�1"!��FC�QEB�A>Q>�PBQ�FP�?RCCBOBA�LO�KLQ��?RCCBOFKD�QFJB��FC�QEB�A>Q>
PBQ�FP�?RCCBOBA	��J>UFJRJ�>JLRKQ�LC�@IFBKQP�QE>Q�@>K�@LKKB@Q�QL�QEB�A>Q>�PBQ�>Q�>�QFJB��@LK`DRO>QFLK
OBSFPFLK�>KA�FKQBDOFQV�MBOFLA��(KQBDOFQV�MBOFLA�@>K�?B�RPBA�QL�CLO@B�QEB�A>Q>�PBQ�QL�OBCOBPE�QEB�A>Q>�PBQ
BSBK�TEBK�QEBOB�E>PK�Q�?BBK�>KV�@E>KDB�

%FDROB���������
���� 1BMLOQ�@LKQOLI�?IL@H�PBQQFKDP

 II�A>Q>�PBQP�@>K�?B�BAFQBA��3EB�A>Q>�PBQ�BAFQFKD�AF>ILD�FP�LMBKBA�?V�PBIB@QFKD�QEB�A>Q>�PBQ�QL�?B�BAFQBA
>KA�QEBK�@IF@HFKD�QEB��$AFQ��?RQQLK��3EB�BAFQFKD�AF>ILD�PELTP�>II�@ROOBKQIV�@LK`DROBA�BKQOFBP�LC�QEB�A>Q>
PBQ�� K�BKQOV�@>K�?B�OBJLSBA�COLJ�QEB�A>Q>�PBQ�?V�@IF@HFKD�QEB�OBA��
��?RQQLK�IL@>QBA�>Q�QEB�BKA�LC�QEB
BKQOV�P�OLT��-B T�BKQOFBP�@>K�?B�>AABA�>KA�LIA�LKBP�BAFQBA�?V�@IF@HFKD�QEB�DOBBK�����?RQQLK�>Q�QEB�QLM
OFDEQ�LC�QEB�TFKALT���$AFQ�A>Q>PBQ��TFKALT�TFII�IFPQ�>II�ILDF@>I�KLABP�QE>Q�E>SB�?BBK�>@QFS>QBA�FK��$AFQ
ILDF@>I�KLABP��TFKALT� %LO�41"!�>KA�!1 "!�A> Q>�PBQP�FQ�FP�OB@LJJBKABA�QE>Q�QEB�A>Q>�FP�PBIB@QBA�LK
QEB�AL->JB��A>Q>�L?GB@Q	�IBSBI��PBB�QEB�FJ>DB�?BILT	��3EFP�T>V�>II�>S>FI>?IB�FKCLOJ>QFLK��PR@E�>P
PQ>QRP��NR>IFQV� >KA�QFJB	�FP�>IT>VP�PBKQ�FK�QEB�OBMLOQ�

-.-. 3$�3$�

4M�QL����PFDK>IP�@>K�?B�>AABA�QL�B>@E�A>Q>�PBQ�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

��



#>Q>�@>K�>IPL�?B�PBIB@QBA�LK�A>->JB��A>Q>�>QQOF?RQB	�IBSBI��TEF@E�PBIB@QP�B>@E�FKAFSFAR>I�MFB@B�LC
A>Q>��3EFP�>MMOL>@E�J>V�?B�MOBCBOOBA�CLO�&.. 2$�A>Q>�PBQP��3EB�K>QROB�LC�&.. 2$�@LJJRKF@>QFLK�FP
PR@E�QE>Q�P>JB�CO>JB�FP�OBMB>QBAIV�PBKQ��3EB�FKQBOS>I�?BQTBBK�CO>JBP�FP�FK@OB>PFKD�RKQFI�OB>@EFKD��
PB@LKAP��TEF@E�FP�QEB�HBBM
>IFSB�O>QB��(C�>�A>Q>�S>IRB�FK�QEB�&..2$�A>Q>PBQ�@E>KDBP�QEB�FKQBOS>I�FP
OBAR@BA�>D>FK��3FJBPQ>JM�FKCLOJ>QFLK�FK�QEFP�HFKA�LC�@LJJRKF@>QFLK�FP�KLQ�OBIBS>KQ��(K�&.. 2$
A>Q>PBQP�TB�OB@LJJBKA�QE>Q�LKIV�S>IRB�>KA�NR>IFQV�>QQOF?RQBP�>OB�>AABA�

%FDROB���������
���� #>Q>�PBIB@QFLK�LK�QEB�A>Q>�>QQOF?RQB�IBSBI�

#- <<16/;�

3EB�DBKBO>I�PBQQFKD�M>O>JBQBOP�CLO�QEB�($"�������MOLQL@LI�>OB�SFPF?IB�?LQE�FK� 0QFS>QB�>KA�FK�QEB�IL@>I
',(�� "LJJRKF@>QFLK�� �/ OLQL@LIP� �($"����� 	��3EB�PBQQFKDP�>OB�ABP@OF?BA�FK�QEB�Q>?IB�?BILT�

3>?IB���������
��� &BKBO>I�PBQQFKDP�

�)5- ")6/- #<-8 �- .) =4< �-;+:18 <176

$K>?IB�($"������
���# FP>?IBA
���$ K>?IBA



��
# FP>?IBA

$K>?IBP�>KA�AFP>?IBP�QEB�($"�������@LJJRKF@>QFLK�MOLQL@LI�

(/�MLOQ �X������ � ���
#B`KBP�QEB�(/�MLOQ�RPBA�?V�QEB�($"�������MO LQL@LI�

3EB�PQ>KA>OA��>KA�ABC>RIQ	�MLOQ�FP�����

&BKBO>I�AB>A?>KA ���X������
���
�

��� #BQBOJFKBP�QEB�DBKBO>I�A>Q>�OBMLOQFKD�AB>A?>KA�PBQQFKDP�

 @QFSB�BKBODV�AB>A?>KA
���X������
H6E

���
H6E

��H6 E
#BQBOJFKBP�QEB�A>Q>�OBMLOQFKD�AB>A?>KA�PBQQFKDP�CLO�QEFP
JB>PROBJBKQ�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

��



�)5- ")6/- #<-8 �- .) =4< �-;+:18 <176

1B>@QFSB
BKBODVAB>A?>KA

���X������
H5>O

���
H5>O

��H5>O
#BQBOJFKBP�QEB�A>Q>�OBMLOQFKD�AB>A?>KA�PBQQFKDP�CLO�QEFP
JB>PROBJBKQ�

 @QFSB�MLTBOAB>A?>KA
���X������
H6

���
H6

��H6
#BQBOJFKBP�QEB�A>Q>�OBMLOQFKD�AB>A?>KA�PBQQFKDP�CLO�QEFP
JB>PROBJBKQ�

1B>@QFSB
MLTBOAB>A?>KA

���X������
H5>O

���
H5>O

��H5>O
#BQBOJFKBP�QEB�A>Q>�OBMLOQFKD�AB>A?>KA�PBQQFKDP�CLO�QEFP
JB>PROBJBKQ�

 MM>OBKQ
MLTBOAB>A?>KA

���X������
H5 

���
H5 

��H5 
#BQBOJFKBP�QEB�A>Q>�OBMLOQFKD�AB>A?>KA�PBQQFKDP�CLO�QEFP
JB>PROBJBKQ�

/ LTBO�C>@QLOAB>A?>KA ����X���� ���� ����
#BQBOJFKBP�QEB�A>Q>�OBMLOQFKD�AB>A?>KA�PBQQFKDP�CLO�QEFP
JB>PROBJBKQ�

%OBNRBK@VAB>A?>KA ����X�����'W
����
'W

����'W
#BQBOJFKBP�QEB�A>Q>�OBMLOQFKD�AB>A?>KA�PBQQFKDP�CLO�QEFP
JB>PROBJBKQ�

"ROOBKQAB>A?>KA ����X������ 
����
 

�� 
#BQBOJFKBP�QEB�A>Q>�OBMLOQFKD�AB>A?>KA�PBQQFKDP�CLO�QEFP
JB>PROBJBKQ�

1BPFAR>I
@ROOBKQAB>A?>KA

����X������ 
����
 

���� 
#BQBOJFKBP�QEB�A>Q>�OBMLOQFKD�AB>A?>KA�PBQQFKDP�CLO�QEFP
JB>PROBJBKQ�

5LIQ>DBAB>A?>KA
����X�������
5

����
5

����5
#BQBOJFKBP�QEB�A>Q>�OBMLOQFKD�AB>A?>KA�PBQQFKDP�CLO�QEFP
JB>PROBJBKQ�

1BPFAR>I
SLIQ>DBAB>A?>KA

����X�������
5

����
5

����5
#BQBOJFKBP�QEB�A>Q>�OBMLOQFKD�AB>A?>KA�PBQQFKDP�CLO�QEFP
JB>PROBJBKQ�

 KDIB
JB>PROBJBKQAB>A?>KA

���X����ABD
���
ABD

��ABD
#BQBOJFKBP�QEB�A>Q>�OBMLOQFKD�AB>A?>KA�PBQQFKDP�CLO�QEFP
JB>PROBJBKQ�

(KQBDO>QFLK�QFJB �X�������JP ��JP ��JP
# FPMI>VP�QEB�FKQBDO>QFLK�QFJB�LC�QEB�MOLQL@LI��(C�QEFP�M>O>JBQBO
FP�PBQ�QL����JP���KL�FKQBDO>QFLK�QFJB�FP�FK�RPB�

1B@LK`DROB�&.. 2$
���

���1 B@LK`DROB


 ���
 1B@LK`DROBP�QEB�&..2$�

$K>?IB�&.. 2$
PR?P@OF?BO

���# FP>?IBA
���$ K>?IBA



��
# FP>?IBA

$K>?IBA�>KA�AFP>?IBP�QEB�&..2$�PR?P@OF?BO�

%LO�JLOB�FKCLOJ>QFLK�LK�QEB�($"�������@LJJRKF@>QFLK�MOLQL@LI�PRMMLOQ��MIB>PB�OBCBO�QL�QEB
@LKCLOJ>K@B�PQ>QBJBKQ�AL@RJBKQP��TTT�>O@QBN�`�ALTKIL>AP��� 0 
����PBOFBP���1 BPLRO@BP	�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

��

https://www.arcteq.fi/downloads/


��� #��8=*41;0-:

.K�QEB�OFDEQ�PFAB�FK�QEB�@LK`DRO>QFLKP�AF>ILD�>OB�QEB���&.. 2$�@LKQOLI�?IL@H�M>O>JBQBOP��3EBPB�>OB
RPBA�QL�@LK`DROB�&.. 2$�MR?IFPEBO�� MM�(#�PQ>KAP�CLO� MMIF@>QFLK�(ABKQF`@>QFLK��3EFPEBU>AB@FJ>IEBU>AB@FJ>I
M>O>JBQBO�AB̀KBP�QEB�(#�LC�MR?IFPEBA�&..2$�A>Q>�COLJ�QEFP�RKFQ��3EBOB�>OB���&.. 2$�@LKQOLI�?IL@HP
>S>FI>?IB�FK�QEB�ABSF@B��3EB� MM�(#�JRPQ�?B�RKFNRB�FK�QEB�KBQTLOH��3EB� MM�(#�FP�RPBA�FK�QEB�PR?P@OF?BO
QL�FABKQFCV�QEB�FK@LJFKD�&..2$�A>Q>�CO>JB��5+ -�/ OFLOFQV�@>K�QLDBQEBO�TFQE�5+ -�(#�M>O>JBQBO�?B
RPBA�QL�?RFIA�PR?
KBQTLOHP�FK�QEB�PVPQBJ�RQFIFWFKD�FKQBIIFDBKQ�PTFQ@EBP��, " 
 AAOBPP�AB̀KBP�QEB
JRIQF@>PQ�>AAOBPP�QL�TEF@E�QEB�&..2$�MR?IFPEBO�FP�PBKAFKD�FQP�CO>JBP��"LKC�1BS��PQ>KAP�CLO
@LK`DRO>QFLK�OBSFPFLK��(Q�@>K�?B�@LKPFABOBA�QL�?B�QEB�SBOPFLK�KRJ?BO�LC�QEB�&..2$�A>Q>PBQ�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

��



%FDROB���������
���� $U>JMIB�LC�&.. 2$�MR?IFPEBO�PFDK>I�PBQRM�

(K�QEB�BU>JMIB�>?LSB�FP�>�QVMF@>I�PBQRM�CLO�&.. 2$�PR?P@OF?BO�A>Q>�PBQ��&.. 2$�A>Q>�PBQ���FP�BK>?IBA
TFQE�>�@EB@H?LU��3EB�PQ>QRP��PQ5>I	�>KA�NR>IFQV��N	�LC�QEOBB�`OPQ�AFDFQ>I�FKMRQP�>OB�>AABA�QL�QEB�A>Q>�PBQ�
$>@E�PFDK>I�QEBK�E>P�>�A>Q>FKABU�PQ>OQFKD�COLJ�WBOL�>KA�@LRKQFKD�RM�

-.-. 3$�3$�

!L QE�&.. 2$�A>Q>�PBQP�@>K�ELIA�RM�QL����PFDK>IP�B>@E�

��� #��;=*;+:1*16/

&.. 2$�PR?P@OF?BO�FP�BK>?IBA�TFQE&.. 2$�PR?P@OF?BO�BK>?IBM>O>JBQBO�RKABO"LJJRKF@>QFLK�
/ OLQL@LIP�� �($"����� SFBT��3EBOB�>OB����FKABMBKABKQ�&..2$�FKMRQP�>S>FI>?IB�FK�QEB�ABSF@B��%LO
B>@E�LC�QEB�FKMRQP�QEBOB�>OB���PBQQFKDP��(K�RPB�� MM(A��"LKC1BS��#>Q>(AU�>KA�-BUQ(AU�FP�NR>IFQV��3EBPB
PBQQFKDP�>OB�RPBA�QL�M>FO�>K�FKMRQ�TFQE�PFKDIB�A>Q>�FK�MR?IFPEBA�CO>JBP�FK�QEB�PVPQBJ�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

��



%FDROB���������
���� $U>JMIB�&.. 2$�PR?P@OF?BO�PBQQFKDP�

(K�QEB�MF@QROB�>?LSB�&.. 2$�(KMRQ���E>P�?BBK�@LK`DROBA�QL�OB@BFSB�QEB�#(��FKMRQ�S>IRB�QE>Q�T>P
@LK`DROBA�FK�QEB�MOBSFLRP�@E>MQBOYP�@LK`DRO>QFLK��-BUQ(AU�FP�NR>IFQV�E>P�?BBK�BK>?IBA�TEF@E�JB>KP
QE>Q�OBI>V�TFII�>PPRJB�QEB�KBUQ�#>Q>(AU���������	�Q L�?B�NR>IFQV�LC�QEB�P>JB�&..2$�PFDK>I�

(K�QEB�MF@QROB�>?LSB�QEB�&.. 2$�FKMRQ�T>P�@LK`DROBA�J>KR>IIV��&.. 2$�FKMRQP�@>K�?B�>IPL�@LK`DROBA
?V�FJMLOQFKD�QEB�&..2$�MR?IFPEBOP�"(#�`IB�>KA�>PPFDKFKD�PFDK>IP�QL�&.. 2$�FKMRQP��3EFP�@>K�?B�ALKB
>Q��&.. 2$�PBQQFKDP��JBKR�>Q($"������BAFQ LO�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

��



��
	�� �7,*=;�5)8

8LR�@>K�>@@BPP�QEB�,LA?RP
OBI>QBA�FKCLOJ>QFLK�?V�LMBKFKD�QEB��,LA?RP�J>M��AF>ILD�COLJ�QEB3LLIP�
"LJJRKF@>QFLKJBKR��3EB�,LA?RP�J>M�@>K�?B�P>SBA�>P�>�QBUQ�`IB�?V�@IF@HFKD�QEB��2>SB� ?RQQLK��QEB
CILMMV�AFPH�F@LK	�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

��



 II�PFDK>I�ELIAFKD�OBDFPQBOP�FK�QEB�ABC>RIQ�J>M�>OB�`UBA��F�B��QEBV�@>KKLQ�?B�BAFQBA�?V�QEBRPBO��(C�VLR
KBBA�@RPQLJ�ELIAFKD�OBDFPQBOP��VLR�@>K�RPB�QEB�,LA?RP�@LK`DRO>QLO�QL @E>KDBQEB�RPBA�,LA?RP
J>M��3EB�,LA?RP@LK`DRO>QLO�@>K�?B�CLRKA�>Q3LLIP� �"LJJRKF@>QFLK� �,LA?RP�@LK`DRO>QLO��3EB
`UBA�ELIAFKD�OBDFPQBOP�@>K�?B�>IPLOB>PPFDKBA�QL�RPBO
AB̀ KBA�ELIAFKD�OBDFPQBOP�TFQE�QEB��"LK`DROB�
?RQQLKFK�QEB�,LA?RP�J>M�TFKALT��3EFP�?OFKDP�RM�>�PJ>IIBO�MLM
RM�TFKALT��TEBOB�VLR�@>K�>AA�>�KBT
OLT�?V�OFDEQ
@IF@HFKD�>KA�@ELLPFKD�� AA���3EBK�VLR�@>K@ELLPB�QEB�ELIAFKD�OBDFPQBO�VLR�T>KQ�QL�RPB�FK
QEB�KBT�ELIAFKD�OBDFPQBO��3EB�ELIAFKD�OBDFPQBOP�QE>Q�RPBOP�@>K�BAFQ�PQ>OQ�QEBFO�KRJ?BOFKD�COLJ������

��
	�� �7,*=;�+76C/ =:) <7:

3EFP�QLLI�FP�RPBA�QL�J>HB�@E>KDBP�QL�QEB�OBDFPQBO�J>M�TEBK�@LJJRKF@>QFKD�RPFKD�>�,LA?RP�MOLQL@LI�

�> )14)*4-�*=<<76;

�=<<76 �-;+:18 <176

+L>A�LIA�@LK`DRO>QFLK

/ OBSFBT

$UMLOQ�QL��QUQ

2>SB�QL��>NP

2BKA�QL��>NP

2LOQ�?V�'1

#BIBQB�'1 �P	

4KAL

1BAL

$-:5;

$-:5 �-;+:18 <176

'LIAFKD�OBDFPQBO��'1	  K�L? GB@Q�QVMB�FK�,LA?RP��E>P�1B>A
6OFQB�>@@BPP�����?FQP�FK�PFWB�

#BC>RIQ�J>M 3EB�PQ>QF@�,LA?RP�J>M�QE>Q�E>P�?BBK�RPBA�?V�QEB�OBI>V�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

��



$-:5 �-;+:18 <176

"LK`D RO>?IB�J>M 3EB�KBT�,LA?RP�J>M�QE>Q�@>K�?B�>IQBOBA�

%;) /-

3EB�ABC>RIQ�J>M�FP�RK@LK`DRO>?IB�TEFIB�QEB�@LK`DRO>?IB�J>M�FP�QEBOB�CLO�QEB�RPBO�QL�@E>KDB��(C�KL
@LK`DRO>QFLK�E>P�?BBK�J>AB��FQ�TFII�?B�>�@LMV�LC�QEB�ABC>RIQ�J>M�

�151<)<176;

3EB�@LK`DRO>?IB�J>M�FP�PBQ�QL�LKIV�ELIA��������O LTP�>Q�J>UFJRJ��(K�B>@E�OLT��QEB�PRJ�LC�QEB�S>IRBP
FK�@LIRJKP��'1��>KA��+BKDQE�@>KKLQ�BU@BBA��������

6 EBK�LKB�LC�QEB�IFJFQ>QFLKP�FP�OB>@EBA��QEB�RPBO�FP�KLQF`BA�>KA�QEBV�PELRIA�RKAL�QEB�I>QBPQ�>@QFLK�

� 7),�74,�+76C/ =:) <176

(C�QEBOB�>OB�@LK`DRO>QFLKP�J>AB�?V�QEB�LIA�@LK`DRO>QFLK�AF>ILD��QEBOB�FP�>�?RQQLK�QL�FJMLOQ�FQ�FK�QEB
QLLI?>O��3EB�LIA�@LK`DRO>QFLKP�>OB�QVMF@>IIV�FJMLOQBA�LK@B�TEBK�QEB�KBT�@LK`DRO>QFLK�AF>ILD�FP�`OPQ
RPBA�

(C�QEBOB�>OB�@LK`DRO>QFLKP�J>AB�?V�QEB�KBT�@LK`DRO>QFLK�AF>ILD��QEB�@LK`DRO>QFLKP�>OB�?B�IL>ABA
>RQLJ> QF@>IIV��3EB�IL>AFKD�PQBMP�>OB�PELTK�FK�QEB�ILD�PB@QFLK�

� ,,�,) <)

-B T�A>Q>�@>K�?B�@LMFBA�COLJ�QEB�ABC>RIQ�J>M�QL�QEB�@LK`DRO>?IB�J>M�CLIILTFKD�QEBPB�PQBMP�

\ " ELLPFKD�QEB�OLT�P	�KBBABA�QL�?B�@LMFBA�FK�QEB�ABC>RIQ�J>M�
\ # O>D�QEB�PBIB@QBA�OLT�P	�
\ # OLM�QEB�A>Q>�LKQL�QEB�@LK`DRO>?IB�J>M�

3EB�KBT�A>Q>�FP>MMBKABA�QL�QEB�@LK`DRO>?IB�J>M�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



� 0)6/-��"

3EB�'1�@>K�?B�@E>KDBA�?V�ALR?IB
@IF@HFKD�QEB�'1�@LIRJK�LC�QEB�T>KQBA�M>O>JBQBO��8LR�@>K�RPB�QEB
>OOLT�?RQQLKPLO�QEB�HBV?L>OA�>OOLT�HBVPQL�PBQ�QEB�ABPFOBA�'1��!B CLOB�QEB�'1�FP�@E>KDBA��FC�QEBOB�FP
>KLQEBO�A>Q>�>Q�QE>QABPQFK>QFLK��QEB�RPBO�FPKLQF`BA�LC�QEB�@LKCIF@Q�>KA�DFSBK�QTL�@ELF@BP�

\ #BIBQB�QEB�@ROOBKQ�A>Q>�>Q�QEB�ABPQFK>QFLK���8BP�	�
\ ">K@BI�QEB�@E>KDB���-L�	�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



� 144��"

3EFP�CRK@QFLK�@>K�?B�RPBA�QL�@E>KDB�>II�'1P�LC�JRIQFMIB�@LKPB@RQFSB�M>O>JBQBOP�PQ>OQFKD�COLJ�QEB
PBIB@QBA�'1�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



3L�`II��`OPQ�VLRJRPQ�PBIB@Q�>�OLT��3EB�@ROPLO�?B@LJBP>�@OLPP�@ROPLO�TEBK�JLSBA�KB>O�QEB�?LQQLJ
IFKB�LC�QEB�PBIB@QFLK�>OB>��6EFIB�LK�QEB�@ROPLO��@IF@H�>KA�AO>D�QEB�JLRPB�QL�TEBOB�VLR�T>KQ�QL�`II�QL�
6 EFIB�AO>DDFKD��>�QLLIQFM�QBUQ�FPPELTK�@LKQ>FKFKD�QEB�OBPRIQFKD�'1�>CQBO�QEB�`II��3EB�`II�FPBUB@RQBA�>CQBO
VLROBIB>PB�QEB�JLRPB�

%FII�@>K�?B�ALKB�FK�?LQE�AFOB@QFLKP��RM�>KA�ALTK�

2FJFI>O�QL�TEBK�@E>KDFKD�QEB�'1�S>IRB��FC�QEB�ABPQFK>QFLK�LC�QEB�`II�FP�>IOB>AV�L@@RMFBA��QEB�RPBO�FP
KLQF`BA�LC�QEB�@LKCIF@Q�>KA�MOLJMQBA�QL�@ELLPB�?BQTBBK�ABIBQFKD�QEB�L@@RMFBA�A>Q>�LO�@>K@BIIFKD�QEB
`II�

�-4- <-��"

'1 �P	�@>K�PFJMIV�?B�ABIBQBA�?V�PBIB@QFKD�QEB�O>KDB�QL�ABIBQB�>KA�@IF@HFKD�QEB��#BIBQB��F@LK��QEB�OBA�7�
PBB�QEB�FJ>DB�?BILT	 LK�QEB�QLLI?>O�LO�MOBPP�QEB#BIB#BIBQQBBHBV�LK�QEB�HBV?L>OA�

3EB�ABIBQFLK�>MMIFBPQL�OLTP�LKIV��2L��FC�QEB�OLT�LOABO�FP�'1�
'1��
'1���ABIB QFKD�'1�
'1���TFII�KL Q
ABIBQB�'1��

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



� 0)6/-�4-6/<0

3EB�IBKDQE�LC�A>Q>�@>K�?B�@E>KDBA�COLJ�����Q L�����>KA�SF@B�SBOP>��3EFP�@>K�?B�ALKB�?V�ALR?IB
@IF@HFKD
QEB�OLT�QE>Q�KBBABA�QL�?B�@E>KDBA�FK�QEB�@LK`DRO>?IB�J>M�� II�QEB�OLTP�TFQE�'1�DOB>QBO�QE>K�QEB
PBIB@QBA�OLT�TFII�E>SB�QEBFO�'1P�@E>KDBA�>@@LOAFKDIV�

(C�QTL�@E>KDBP�>OB�J>AB�@LKPB@RQFSBIV�QL�>�OLT����QL���>KA�?>@H�QL��	��KL�ILD�BKQOV�FP@OB>QBA�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



#7: <�*A��"

3EB�@LK`DRO>?IB�J>M�@>K�?B�PLOQBA�?V�'1�RPFKD�QEB��2LOQ�?V�'1��F@LK�LK�QEB�QLLI?>O��PBB�QEB�FJ>DB
?BILT	��(C�QEB�J>M�FP�>IOB>AV�PLOQBA��KL�ILD�BKQOV�FP@OB>QBA�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



 :- >1-?

 �MOBSFBT�LC�QEB�J>M�@>K�?B�PELTK�?V�@IF@HFKD�QEB��/OBSFBT��F@LKLK�QEB�QLLI?>O��PBB�QEB�FJ>DB�?BILT	�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



�@87:<�5)8�<7�<-@<�C4-

3EB�MOBSFBT�J>M�@>K�?B�BUMLOQBA�QL�>�QBUQ�`IB�RPFKD�QEB��$UMLOQ��F@LKLK�QEB�QLLI?>O��PBB�QEB�FJ>DB
?BILT	�

%6,7�" -,7

" E>KDBP�J>AB�QL�QEB�@LK`DRO>QFLK�J>M�>OB�AFPMI>VBA�FK�QEB�ILD�PB@QFLK�>KA�@>K�?B�RKALKB�>KA
OBALKB�

3EB�4KAL�>@QFLK�@>K�?B�BUB@RQBA�FK�>KV�LC�QEB�CLIILTFKD�T>VP�IFPQBA�?BILT�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



\ 4PFKD�QEB�HBV�@LJ?FK>QFLK"LKQO"LKQOLILI � 99�
\ " IF@HFKD�LK�QEB�IFKB�FK�QEB�ILD�PB@QFLK�
\ " IF@HFKD�QEB��4KAL��F@LK�LK�QEB�QLLI?>O�

3EB�1BAL�>@QFLK�@>K�?B�BUB@RQBA�FK�>KV�LC�QEB�CLIILTFKD�T>VP�IFPQBA�?BILT�

\ 4PFKD�QEB�HBV�@LJ?FK>QFLK"LKQO"LKQOLILI � 88�
\ " IF@HFKD�LK�QEB�IFKB�FK�QEB�ILD�PB@QFLK�
\ " IF@HFKD�QEB�1BAL�F@LK�LK�QEB�QLLI?>O�

#) >-�)6,�?:1< -�<7�<0-�:-4)A

3EB�@LK`DRO>QFLK�FPP>SBA�QL�QEB��>NP̀IB�>CQBO�VLR�@IF@HQEB��2>SB��F@LK�LK�QEB�QLLI?>O�

8LR�@>K�PBKA�QEB�@LK`DRO>QFLK�QL�QEB�OBI>V�?V@IF@HFKD�QEB��2BKA�QL�OBI>V��F@LKLK�QEB�QLLI?>O�

3EB�@LK`DRO>QFLK�@>K�>IPL�?B�PBKQ�COLJ�QEB� 0QFS>QBJBKR�?>O� @ELLPB"LJJ>KAP� � 6 OFQB�3L�1BI>V�
@EB@H�QEB��,LA?RP�@CD��?LU�FK�QEB�MLM
RM�TFKALT�P�IFPQ�>KA�QEBK�@IF@H�QEB��6OFQB��?RQQLK�

(C�KL�@LK`DRO>QFLK�`IB�BUFPQP��B�D��QEB�RPBO�J>V�E>SB�CLODLQQBK�QL�P>SB�FQ	��QEBOB�@>K�?B�BOOLOP�PBKAFKD�FQ
QL�QEB�OBI>V�

 CQBO�PBKAFKD�QEB�@LK`DRO>QFLK�`IB��,LA?RP�JRPQ�?B�QROKBA�LCC�>KA�LK�>D>FK�CLO�QEB�@E>KDBP�QL�>MMIV�

��
	�
 # ��5)8

8LR�@>K�>@@BPP�QEB�2/ 
OBI>QBA�FKCLOJ>QFLK�?V�LMBKFKD�QEB��2/ �J>M��AF>ILD�COLJ�QEB3LLIPJBKR�
3EB�2/ �J>M�@>K�?B�P>SBA�>P�>�QBUQ�`IB�TFQE�QEB��2>SB��?RQQLK��QEB�CILMMV�AFPH�F@LK	�

 II�2/  �B SBKQP�@>K�?B�CLRKA�FK3LLIP�� �$SBKQP�>KA�OBDFPQBOP�� �$SBKQ�IFPQ�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



��
	�� �� 

8LR�@>K�>@@BPP�QEB�#-/
OBI>QBA�FKCLOJ>QFLK�>KA�PBQQFKDP�?V�LMBKFKD�QEB��#-/�AF>ILD�COLJ�QEB
3LLIPJBKR�

6 EBK�QEB�#-/�J>M�FP�OB>AV��FQ�@>K�?B�P>SBA�>P�>�QBUQ�`IB�?V�@IF@HFKD�QEB��#-/�J>M��?RQQLK��QEB�B>OQE
CI>D�F@LK	�>KA�QEBK�QEB��2>SB��?RQQLK��QEB�CILMMV�AFPH�F@LK	��2BB�QEB�FJ>DB�?BILT�CLO�CROQEBO
BUMI>K>QFLKP�LC�QEB�#-/�J>M�P�S>OFLRP�F@LKP�

��
	�� ����
	�

3EB($"�����J>M�BAFQLO�IFPQP�QEB�>AAOBPPBP�LC�QEB�S>OFLRP�PFDK>IP��3EB�RPBO�@>K�PBQ�QEB�&BKBO>I
FKQBOOLD>QFLK��&(	�QL���LO���

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



��
	�� ����
	
�
	


3EB�($"���������Q LLI�AFPMI>VP�>II�PFDK>IP�>S>FI>?IB�TFQE�QEB�@LJJRKF@>QFLK�MOLQL@LIP��3EB�RPBO�@>K
AB̀KB�?LQE�QEB�&BKBO>I�FKQBOOLD>QFLK�&(	�>KA�QEB�&(�DOLRMP�CLO�QEB�PFDK>IP�

��
	�� �7,*=;��) <- ? ) A

,LA?RP�&>QBT>V�FP�>�CB>QROB�PRMMLOQBA�?V 0 
2����AB SF@BP��(Q�PBOSBP�>P�>�D>QBT>V��MLIIFKD�A>Q>�COLJ
,LA?RP�134�PI>SBP�>KA�,LA?RP�3"/�PBOSBOP�>KA�J>HFKD�QELPB�A>Q>�>S>FI>?IB�QL�($"�������

%LO�PFJMIF@FQV��FK�QEFP�AL@RJBKQ��QEB�,LA?RP�134�PI>SBP�>KA�,LA?RP�3"/�PBOSBOP�TFII�?B�OBCBOOBA�QL�>P
134�PI>SBP�>KA�3"/�PI> SBP��>KA�QEB�A>Q>�>@NRFOBA�COLJ�QEB�PI>SBP�>OB�@>IIBA�SFOQR>I�FKMRQP�

�76C/ =:-��7,*=;��) <- ? ) A

3EB�@LK`DRO>QFLK�AF>ILD�CLO�QEB�D>QBT>V�@>K�?B�LMBKBA�COLJ� 0QFS>QBYP�JBKR
?>ORKABO3LLIP� "LJJRKF@>QFLK�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



 K�BJMQV�@LK`DRO>QFLK�FP�PELTK�?BILT�

3EB�QLLI?>O�LC�QEB�AF>ILD�@LKQ>FKP�QEB�CLIILTFKD�>@QFLKP�

 @QFLK #BP@OFMQFLK

.MBK .MBK�>K�BUFPQFKD�@LK`DRO>QFLK�`IB���@PS	�

2>SB 2>SB�QEB�@ROOBKQIV�BAFQBA�`IB�

2>SB�QL� 0 2 2>SB�QEB�@LK`DRO>QFLK�QL�QEB�@ROOBKQ� 0 2�`IB��.KI V�BK>?IBA�TEBK�QEBOB�FP�>K� 0 2�`IB�LMBKBA�FK� 0QFS>QB�

2>SB�>P 2>SB�QEB�@LK`DRO>QFLK�>P�>�@P?
`IB�

2BKA�QL�OBI>V 2BKA�QEB�@LK`DRO>QFLK�QL�QEB�OBI>V�

�76C/ =:-�;4) >-

 �PI>SB�@>K�?B�>AABA�?V�MOBPPFKD�QEB�MIRP�PFDK�>Q�QEB�?LQQLJ�LC�QEB�PI>SB�IFPQ�>KA�@>K�?B�ABIBQBA�RPFKD
QEB�JFKRP�PFDK�KBUQ�QL�QEB�PI>SBYP�K>JB��3EB�J>UFJRJ�KRJ?BO�LC�PI>SBP�FP����

3EB�@LK`DRO>QFLKP�CLO�>K�134�PI>SB�>KA�>�3"/�PI> SB�>OB�PELTK�?BILT�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



3EB�ABP@OFMQFLK�LC�QEB�@LK`DRO>QFLKP�@>K�?B�CLRKA�FK�QEB�Q>?IB�?BILT�

"LJJLK�@LK`DRO>QFLK 5>IRB�O>KDB #BP@OFMQFLK

2I>SB�>AAOBPP ����� ��� ,LA?RP�PI>SB�>AAOBPP

2I>SB�KRJ?BO ����� �� 4KFNRB�(#�FK�D>QBT>V

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



1B>A�FKQBOS>I ���JP���� �����JP / LIIFKD�FKQBOS>I

134�@LK`DRO>QFLK 5>IRB�O>KDB #BP@OFMQFLK

!> RA�O>QB �������� ������ !> RA�O>QB

#>Q>�?FQP ����� � #>Q>�?FQP

/ >OFQV ����� � / >OFQV�?FQ�P	

2QLM�?FQP ����� � 2QLM�?FQ�P	

3"/�@LK`DRO>QFLK 5>IRB�O>KDB #BP@OFMQFLK

(/ ����������� ��������������� (/�>AAOBPP

/ LOQ ����� ����� 3"/�MLOQ

�76C/ =:-�>1:<=)4�168=<

3EB�A>Q>�>@NRFOBA�COLJ�QEB�PI>SBP�>OB�@>IIBA�SFOQR>I�FKMRQP��TEF@E�@>K�?B�@>QBDLOFWBA�FKQL�`SB�QVMBP�

5FOQR>I�FKMRQ�QVMB 4KABOIVFKD�A>Q>�QVMB 5>IRB�O>KDB ,> U�@LRKQ

5FOQR>I�?FQ .KB�?FQ ����� � ���

5FOQR>I�ALR?IB�?FQ 3TL�?FQP ����� � ��

5FOQR>I�@LRKQBO ��
?FQ�RKPFDKBA�FKQBDBO ����� ������������� ���

5FOQR>I�FKQBDBO ��
?FQ�PFDKBA�FKQBDBO 
����������������� ������������� ���

5FOQR>I�JB>PROBJBKQ ��
?FQ�CIL>QFKD�MLFKQ�S>IRB 
����_��� �� ��� �����_��� �� ���

 II�SFOQR>I�FKMRQP�PE>OB�QEB�CLIILTFKD�@LK`DRO>QFLKP�

"LJJLK�@LK`DRO>QFLK 5>IRB�O>KDB #BP@OFMQFLK

(KMRQ���'LIAFKD�OBDFPQBOP
(KMRQ�OBDFPQBOP
'LIAFKD�OBDFPQBOP

,LA?RP�OBDFPQBO�QVMB�QL�?B�OB>A�

2Q>OQ�A>Q>�>AAOBPP ����� ����� %FOPQ�,LA?RP�OBDFPQBO�QL�?B�OB>A�

#BP@OFMQFLK ,> U����@E>O>@QBOP .M QFLK>I��#BP@OFMQFLK�LC�QEB�FKMRQ�

5FOQR>I�FKMRQ�KRJ?BO ��QL�J> U�FKMRQ�KRJ?BO�LC�QEB�@LK`DROBA�QVMB 4KFNRB�FKMRQ�(#�CLO�QEB�@ROOBKQ�QVMB�FK�D>QBT>V�

�76C/ =:-�>1:<=)4�*1<���,7=*4-�*1<

3EB�@LK`DRO>QFLKP�CLO�>�SFOQR>I�?FQ�>KA�>�SFOQR>I�ALR?IB�?FQ�FKMRQP�>OB�PELTK�?BILT�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



(K�>AAFQFLK�QL�QEB�@LJJLK�@LK`DRO>QFLK��SFOQR>I�?FQP�>KA�SFOQR>I�ALR?IB�?FQ�E>SB�QEB�CLIILTFKD
@LK`DRO>QFLKP�

"LK`D RO>QFLK 5>IRB�O>KDB #BP@OFMQFLK

1BDFPQBO�@LRKQ � -RJ?BO�LC�OBDFPQBOP�QL�?B�OB>A�

2Q>OQ�?FQ
����� ����SFOQR>I�?FQ	

����� ����SFOQR>I�ALR?IB�?FQ	
%FOPQ�?FQ�FK�QEB�OBDFPQBO�QL�?B�Q>HBK�FKQL�>@@LRKQ�

�76C/ =:-�>1:<=)4�+7=6<-:���16<-/-:

3EB�@LK`DRO>QFLKP�CLO�>�SFOQR>I�@LRKQBO�>KA�>�SFOQR>I�FKQBDBO�FKMRQP�>OB�PELTK�?BILT�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



(K�>AAFQFLK�QL�QEB�@LJJLK�@LK`DRO>QFLK��SFOQR>I�@LRKQBO�>KA�SFOQR>I�FKQBDBO�E>SB�QEB�CLIILTFKD
@LK`DRO>QFLKP�

"LK`D RO>QFLK 5>IRB�O>KDB #BP@OFMQFLK

1BDFPQBO�@LRKQ ����� � -RJ?BO�LC�OBDFPQBOP�QL�?B�OB>A�

1BDFPQBO�PT>M 26  /�LO�-.�2 6  / 2T>M�QEB�OBDFPQBO�LOABO�

3EB�OBDFPQBO�PT>M�@LK`DRO>QFLK�FP�LKIV�Q>HBK�FKQL�>@@LRKQ�TEBK�QEB�OBDFPQBO�@LRKQ�FP���

\ 1BDFPQBO�PT>M�AFP>?IBA��QEB�`OPQ�OBDFPQBO�FP�QEB�EFDE�OBDFPQBO�
\ 1BDFPQBO�PT>M�BK>?IBA��QEB�`OPQ�OBDFPQBO�FP�QEB�ILT�OBDFPQBO�

�76C/ =:-�>1:<=)4�5-) ;=: -5-6<

,LA?RP�&>QBT>V�PRMMLOQP���T>VP�LC�PQLOFKD�CIL>QFKD�MLFKQ�S>IRBP�

3>?IB���������
��� ��
?FQ�CIL>QFKD
MLFKQ�S>IRB�PQLOBA�FK���@LKPB@RQFSB���
?FQ�OBDFPQBOP��%LO�BU>JMIB��KL�TLOA�PT>M	

%IL>QFKD
MLFKQ�S>IRB �����

'BU>AB@FJ>I�S>IRB �U���������

� PQ,LA?RP�OBDFPQBO �U����

� KA,LA?RP�OBDFPQBO �U����

3>?IB���������
��� 2@>IBA�CIL>QFKD
MLFKQ�S>IRB�PQLOBA�FK��������@LKPB@RQFSB�OBDFPQBO�P	�>P�FKQBDBOP��%LO�BU>JMIB��KL�TLOA�PT>M���
OBDFPQBOP	

%IL>QFKD
MLFKQ�S>IRB �����

2@>IFKD�C>@QLO ����

2@>IBA�S>IRB ����

'BU>AB@FJ>I�S>IRB �U������!�!

� PQ,LA?RP�OBDFPQBO �U����

� KA,LA?RP�OBDFPQBO �U�!�!

(C�QEB�S>IRB�FP�PQLOBA�RPFKD�QEB�`OPQ�T>V��QEB�FKMRQ�QVMB�PELRIA�?B�@LK`DROBA�QL�Z,B>PROBJBKQ[�
.QEBOTFPB��QEB�FKMRQ�QVMB�PELRIA�?B�@LK`DROBA�QL�Z,B>PROBJBKQ��@LKSBOQBA	[�>P�PELTK�?BILT�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



(K�>AAFQFLK�QL�QEB�@LJJLK�@LK`DRO>QFLK��SFOQR>I�JB>PROBJBKQ�E>P�QEB�CLIILTFKD�@LK`DRO>QFLKP�

"LK`D RO>QFLK 5>IRB�O>KDB #BP@OFMQFLK

1BDFPQBO�@LRKQ � -RJ?BO�LC�OBDFPQBOP�QL�?B�OB>A�

1BDFPQBO�PT>M 26  /�LO�-.�2 6  / 2T>M�QEB�OBDFPQBO�LOABO�

3EB�OBDFPQBO�PT>M�@LK`DRO>QFLK�FP�LKIV�Q>HBK�FKQL�>@@LRKQ�TEBK�QEB�OBDFPQBO�@LRKQ�FP���

3>?IB���������
��� $U>JMIB�TEBOB�OBDFPQBO�PT>M�FP�AFP>?IBA��QEB�`OPQ�OBDFPQBO�FP�QEB�EFDE�OBDFPQBO

%IL>QFKD
MLFKQ�S>IRB �����

'BU>AB@FJ>I�S>IRB �U���������

� PQ,LA?RP�OBDFPQBO �U����

� KA,LA?RP�OBDFPQBO �U����

3>?IB���������
��� $U>JMIB�TEBOB�OBDFPQBO�PT>M�FP�BK>?IBA��QEB�`OPQ�OBDFPQBO�FP�QEB�ILT�OBDFPQBO

%IL>QFKD
MLFKQ�S>IRB �����

'BU>AB@FJ>I�S>IRB �U���������

� PQ,LA?RP�OBDFPQBO �U����

� KA,LA?RP�OBDFPQBO �U����

(K�>AAFQFLK�QL�QEB�@LJJLK�@LK`DRO>QFLK��SFOQR>I�JB>PROBJBKQ��@LKSBOQBA	�E>P�QEB�CLIILTFKD
@LK`DRO>QFLKP�

"LK`D RO>QFLK 5>IRB�O>KDB #BP@OFMQFLK

1BDFPQBO�@LRKQ ����� � -RJ?BO�LC�OBDFPQBOP�QL�?B�OB>A�

1BDFPQBO�PT>M 26  /�LO�-.�2 6  / 2T>M�QEB�OBDFPQBO�LOABO�

"LKSBOQ�COLJ
2FDKBA�FKQBDBO
4KPFDKBA�FKQBDBO

3OB>Q�QEB�,LA?RP�OBDFPQBO�>P�PFDKBA�LO�RKPFDKBA�?BCLOB�@LKSBOQFKD�QL�CIL>Q�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



2@>IFKD�BUMLKBKQ
����� �
2@>IFKD�C>@QLO����� P@>IFKD�BUMLKBKQ

�
�������� ����	

3>?IB���������
���� 3EB�OBDFPQBO�PT>M�@LK`DRO>QFLK�FP�LKIV�Q>HBK�FKQL�>@@LRKQ�TEBK�QEB�OBDFPQBO�@LRKQ�FP�DOB>QBO�QE>K���

1BDFPQBO�@LRKQ����CLO�BU>JMIB�����]����	

-L Q�PT>M�LOABO��EFDE�QL�ILT	 ����]����

2T>M�LOABO��EFDE�QL�ILT	 ����]����

1BDFPQBO�@LRKQ����CLO�BU>JMIB�����]����	

-L Q�PT>M�LOABO��EFDE�QL�ILT	 ����]�����]����

2T>M�LOABO��EFDE�QL�ILT	 ����]�����]����

1BDFPQBO�@LRKQ����CLO�BU>JMIB�����]����	

-L Q�PT>M�LOABO��EFDE�QL�ILT	 ����]�����]�����]����

2T>M�LOABO��EFDE�QL�ILT	 ����]�����]�����]����

"=6616/��7,*=;��) <- ? ) A

 CQBO�P>SFKD�QEB�@LK`DRO>QFLK�`IB�>KA�PBKAFKD�FQ�QL�QEB�OBI>V��QEB�D>QBT>V�@>K�?B�PQ>OQBA�RPFKD�QEB�Z,!
&>QBT>V[�Q>?�LK�QEB�IBCQ�PFAB�LC� 0QFS>QBYP�J>FK�TFKALT�

(K�QEB�DBKBO>I�PBQQFKD�Q>?��QEB�NR>IFQV�LC�QEB�PI>SBP�@>K�>IPL�?B�PBBK��+FSB�$AFQ�OBNRFOBA	��3EB�>@NRFOBA
A>Q>�@>K�?B�PBBK�COLJ�QEB�@LOOBPMLKAFKD�Q>?��+FSB�$AFQ�OBNRFOBA	�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



�- <<16/�,) <)�.:75������
��	

(K�($"��������QEB�>@NRFOBA�A>Q>�>OB�PQLOBA�FK���ILDF@>I�KLABP�@LOOBPMLKAFKD�QL���SFOQR>I�FKMRQ�QVMBP�

5FOQR>I�FKMRQ�QVMB +LDF@>I�KLAB�MOB̀ U +LDF@>I�KLAB�@I>PP +LDF@>I�KLAB�FKPQ>K@B

5FOQR>I�?FQ &6!(3 &&(. �

5FOQR>I�ALR?IB�?FQ &6#!(3 &&(. �

5FOQR>I�@LRKQBO &6 "-3 &&(. �

5FOQR>I�FKQBDBO &6(-3 &&(. �

5FOQR>I�JB>PROBJBKQ &6,$ 2 &&(. �

��

 �1;+-44)6-7=;�< 774;

,FP@BII>KBLRP�QLLIP�QE>Q�>OB�RPBA�IBPP�LCQBK��4PR>IIV�QLLIP�CLO�SBOV�PMB@F`@�MROMLPBP�

��

�
 � 16,�;1/6)4�=;) /-

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



6 FQE�QEB�EBIM�LC�QEB��%FKA�PFDK>I�RP>DB�QLLI�VLR�@>K�PBB�TEBOB�>�PFDK>I�E>P�?BBK�@LKKB@QBA�QL�FK�QEB
@LK`DRO>QFLK�

(K�QEB�BU>JMIB�MF@QROB�>?LSB��QEB�MOLDO>JJ>?IB�@LKQOLI�PTFQ@E��/"2�$%�!IL@H�E>P�?BBK�@ELPBK�
6 EBK�QEB��%FKA��?RQQLK�FP@IF@HBA�� 0QFS>QB�AFPMI>VP�>�IFPQ�LC�MI>@BP�TEBOB�QEB�@ELPBK�PFDK>I�E>P�?BBK
RPBA��(K�QEFP�@>PB�QEFP�/"2�?RQQLK@>K�?IL@H�CLRO�B>OQE�C>RIQ�CRK@QFLKP�� 0QFS>QB�>IPL�AFPMI>VP�TEBQEBO
LO�KLQ�QEBPFDK>IE>P�?BBK�RPBA�FK�ILDF@�J> QOFU��>KAQEB�AFPQRO?>K@B�OB@LOABO��/ OBPPFKD�QEB��"IB>O
RP>DB��?RQQLK�BO>PBP�>II�LC�QEB�@LKKB@QFLKP�IFPQBA��3EB�ILDF@�JRPQ�?B�TOFQQBK�FKQL�QEB�OBI>V�QL�RPB�>KV
@E>KDBP�J>AB�QL�QEB�IFPQBA�@LKKB@QFLKP�

-.-. 3$�3$�

6 EBK�VLR�@IB>O>�PFDK>I�QE>Q�E>P�?BBK�RPBA�FK�>�ILDF@��VLR�>OB�>ASFPBA�QL�@EB@H�QE>Q�QEB�ILDF@
FP�PQFII�FKQ>@Q�

��

�� �-) ;=: -5-6<�: -+7: ,-:

2MB@F`@�JB>PROBJBKQP�@>K�?B�OB@LOABA�>P�>�QBUQ�`IB�?V�RPFKD�QEB�JB>PROBJBKQ�OB@LOABO��(K�QEB
�,B> PROBJBKQ�OB@LOABO��AF>ILD�VLR�@>K�PBIB@Q�QEB�JB>PROBJBKQP�VLR�T>KQ�QL�?B�OB@LOABA�?V
@EB@HFKD�QEBFO�OBPMB@QFSB�@EB@H�?LUBP��/IB>PB�KLQB�QE>Q>@QFS>QFKD�QEB�JB>PROBJBKQ�OB@LOABO�OBNRFOBP
QE>Q�QEBOB�FP�>�@LKKB@QFLK�QL�>�OBI>V�>KA�QE>Q�QEB�+FSB�$AFQ�JLAB�FP�BK>?IBA��3EB�OB@LOAFKD�FKQBOS>I�@>K
?B�@E>KDBA�COLJ�QEB�AOLM
ALTK�JBKR�LC�QEB��(KQBOS>I��?LU��KBUQ�QL�QEB�?FD�OBA�@FO@IB	�

6 FQE�QEB��1B@LOA�FK��PBIB@QFLK��IL@>QBA�OFDEQ�?BILT�QEB�@EB@H�?LUBP	�VLR�@>K�@ELLPB�TEBQEBO�QEB
JB>PROBJBKQP�>OB�OB@LOABA�FK� 0QFS>QB�LO�FK�QEB�OBI>V�FQPBIC��(C�VLR�PBIB@Q��1BI>V���VLR�LKIV�KBBA�QL�PBQ
QEB�OB@LOAFKD�FKQBOS>I��COLJ�TEF@E� 0QFS>QB�BPQFJ>QBP�QEB�J>UFJRJ�OB@LOAFKD�QFJB	�>KA�QEBK�PQ>OQ
OB@LOAFKD�?V�MOBPPFKD�QEB�OBA��1B@LOA��?RQQLK��3EB�JB>PROBJBKQP�OB@LOABA�FKQL�>�OBI>V�@>K�QEBK
?BPBBK�?V�@LKKB@QFKD�QL�QEB�OBI>V�TFQE� 0QFS>QB�/ 1.�PLCQT>OB� (C�VLR�PBIB@Q�� 0QFS>QB���?LQE�QEB
 0QFS>QB�PLCQT>OB�>KA�QEB�+FSB�$AFQ�JLAB�KBBA�QL�?B�>@QFS>QBA��3EB�OB@LOA�`IB�IL@>QFLK�@>K�?B
@E>KDBA�?V�BAFQFKD�QEB��/>QE��`BIA��8LR�@>K�>IPL�@E>KDB�QEB�`IB�K>JB�FK�QEB��%FIB�K>JB��`BIA�
1B@LOAFKD�PQ>OQP�TEBK�VLR�EFQ�QEB�OBA��1B@LOA��?RQQLK��8LR�@>K�PQLM�QEB�OB@LOAFKD�?V�EFQQFKD�QEB�?IRB
�2QLM��?RQQLK�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



66  1-(-&� 1-(-&�

" ILPFKD�QEB��,B>PROBJBKQ�OB@LOABO��AF>ILD�ALBPKLQPQLM�QEB�OB@LOAFKD�

��

�� � 9;�/-6-:) <7:

6 FQE�QEB� NP�DBKBO>QLO�VLR�@>K�DBKBO>QB�>NP�`IBP�TFQELRQ�E>SFKD�>�OBI>V�QL�ALTKIL>A�@LK`DRO>QFLK
`IBP�COLJ��8 LR�LKIV�KBBA�>�`OJT>OB�M>@H>DB�QL�DBKBO>QB�>�@LK`DRO>QFLK�`IB��6 EBK�DBKBO>QFKD�>�`IB
VLR�E>SB�QL�@ELLPB�QEB�`OJT>OB�M>@H>DB��QEB�ABPQFK>QFLK��FK@IRABP�QEB�K>JB�CLO�QEB��>NP�M>@H>DB	
>KA�QEB�ABSF@B�QVMB��PBB�QEB�BU>JMIB�FJ>DB�>?LSB	�

3EB�DBKBO>QBA�`IB�@>K�?B�RPBA�CLO�PQRAVFKD�>KA�LQEBO�PFJFI>O�MROMLPBP��(Q�FP�LQEBOTFPB�PFJFI>O�QL�>�`IB
ALTKIL>ABA�COLJ�>�OBI>V��BU@BMQ�FQ�ALBP�KLQ�E>SB�>�PBOF>I�KRJ?BO�KLO�ALBP�FQ�AFPMI>V�FQP�E>OAT>OB�>KA
PLCQT>OB�@LK`DRO>QFLKP�FK�QEB&BKBO>IJBKR��8LR�@>K�RMIL>A�QEB�DBKBO>QBA�@LK`DRO>QFLK�QL�>KV�OBI>V
TFQE�QEB�P>JB�E>OAT>OB�@LK`DRO>QFLK��/IB>PB�KLQB�QE>Q� 0QFS>QB�J>V�T>OK�>?LRQ�JFPPFKD�JFJF@P��ILDF@
>KA�AFPQRO?>K@B�OB@LOABOFC�QEBPB�>OB�KLQ�FK�QEB�@LK`DRO>QFLK�

/ IB>PB�KLQB�QE>Q�TEBK�PBIB@QFKD�QEB�ABSF@B�QVMB��VLR�@>K�LKIV�@ELLPB�>�E>OAT>OB�@LK`DRO>QFLK�TFQE
AFDFQ>I�FKMRQP��AFDFQ>I�LRQMRQP�>KA�LO�>K�>O@�MOLQB@QFLK�@>OA��.QEBO�QVMBP�LC�LMQFLK�@>OAP�>OB�KLQ
PRMMLOQBA�?V�QEB� NP�DBKBO>QLO�

��

�
 �758): -�C4-;

8LR�@>K�@LJM>OB��>NP�`IBP�TFQE�QEB��"LJM>OB�`IBP��AF>ILD��8LR�@>K�PBIB@Q�LKB��>NP�`IB�CLO��.MBK�`IB���
>KA�>KLQEBO�CLO��.MBK�`IB�����>KA� 0QFS>QB�@EB@HP�CLO�AFCCBOBK@BP�FK�QEBPB�QTL�`IBP��3EB�?>PF@
S>IRBAFCCBOBK@BP�>OB�PELTK�FK�QEB�QLM�E>IC�LC�QEB�IFPQ��3EB�I>QQBO�E>IC�PELTP�FC�QEBOB�>OB�>KV�AFCCBOBK@BP�FK
QEB�ILDF@��JFJF@LO�AFPQRO?>K@B�OB@LOABO�`IBP�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



��

�� �78 A�#��;- <<16/;

8LR�@>K�@LMVQEB�PBQQFKD�DOLRM��2&	�PBQQFKDP�COLJ�LKB�PBQQFKD�DOLRM�QL�>KLQEBO�PBQQFKD�DOLRM�TFQE�QEB
�"LMV�2&�PBQQFKDP��AF>ILD��3EFP�FP�RPBCRI�FC�QEB�PBQQFKDP�>OB�SBOV�PFJFI>O�?BQTBBK�QEB�PBQQFKD�DOLRMP�FK
RPB�

��

�� �)41*:) <176;

4PBA�CLO�J>KR>IIV�@>IF?O>QFKD�QEB�>@@RO>@V�LC�QEB�COBNRBK@V�JB>PROBJBKQ�� 0 
����RKFQP�>OB�>IT>VP
ABIFSBOBA�TFQE�QEB�COBNRBK@V�JB>PROBJBKQP�@>IF?O>QBA�

66  1-(-&� 1-(-&�

3EB�@>IF?O>QFLKLC�QEB�COBNRBK@V�JB>PROBJBKQ�PELRIA�LKIV�?B�ALKB?V�>�NR>IF`BA�MBOPLK�TEL
E>P�?BBKFKPQOR@QBA�ELT�QL�AL�QEFP�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



��

�� � 4-):�5) <:1@

" IB>OP�QEB�J>QOFU�MLOQFLK�LC�>�ILDF@�`IB�� CCB@QP�QEB@LKKB@QFLKP�J>AB�>Q"LKQOLI � �#BSF@B�(�.�
#BSF@B�(�.�J>QOFU� CQBO�@IB>OFKD�QEB�J>QOFU�QEB�@E>KDBP�Q>HB�BCCB@Q�LKIV�>CQBO�IL>AFKD�QEB�ILDF@�>Q�QEB
J>FK�QLLI?>O��"LJJ>KAP � �6 OFQB�QL�OBI>V	�

��

�� " -):�8)6-4

3EB��1B>O�M>KBI��AF>ILDPELTP�QEB�@LKQBKQ�LC�QEB�OBI>V�P�?>@HM>KBI��6 E>Q�VLR�PBB�EBOB�ABMBKAP�LK�QEB
�>NP�`IB�QE>Q�FP�@ROOBKQIV�LMBK�

��

�� ���+76C/ =:) <7:

6 FQE�QEB��#(�@LK`DRO>QLO��QLLI�VLR�@>K�>AGRPQ�QEB�FKMRQ�>@QFS>QFLK�>KA�OBIB>PB�QEOBPELIAP�>P�TBII�>P
>@QFS>QFLK�>KA�OBIB>PB�ABI>V�QFJBP��3EBV�@>K�?B�>AGRPQBAQL�JRIQFMIB�LO�>II�FKMRQP�>Q�LK@B��TEF@E�IBQP�VLR
>SLFA�QVMFKD�QEB�P>JB�PBQQFKD�QL�B>@E�FKMRQ�FKAFSFAR>IIV�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



��

�
	 �� ��	�+76C/ =:) <7:

3EB��&" 
���@LK`DRO>QLO��FP�RPBA�FK�&BKBO>QLO�"LJJ>KABO�>MMIF@>QFLKP�QL�TOFQB�>KA�OB>A�S>IRBP�COLJ
QEB�BU@FQ>QFLK�RKFQ�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



��
� �$ 

8LR�@>K�LMBK�QEB�%3/�@IFBKQ�?V�PBIB@QFKD3LLIPCOLJ�QEB� 0QFS>QB�J>FK�QLLI?>O�>KA�QEBK�PBIB@QFKD��%3/�
COLJ�QEB�AOLM
ALTK�JBKR��3EFP�LMBKP�>�AF>ILD�QE>Q�@LKQ>FKP�QTL�SFBTP��3EB�LKB�LK�QEB�IBCQ�IFPQP�IL@>I
AFOB@QLOFBP��3EB�LKB�LK�QEB�OFDEQ�IFPQP�PBOSBO�AFOB@QLOFBP��8LR�@>K�@LKKB@Q�QL�QEB�OBI>V�P�%3/�PBOSBO�?V
QVMFKD�FK�QEB�OBI>VYP�(/�>AAOBPP�FK�QEB��%3/�PBOSBO��`BIA>KA�QEBK�@IF@HFKD�QEB��"LKKB@Q��?RQQLK�PBB�QEB
FJ>DB�?BILT	�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



8LR�@>K�RMIL>A�`IBP�QL�QEB�PBOSBO�?V�PBIB@QFKD�>�`IB�COLJ�LKB�LC�QEB�IL@>I�AFOB@QLOFBP�>KA�QEBK�MOBPPFKD
QEB������?RQQLK��3L�ALTKIL>A�>�`IB��PBIB@Q�>�`IB�COLJ�LKB�LC�QEB�PBOSBO�AFOB@QLOFBP>KA�QEBK�MOBPP�QEB
�����?RQQLK��3EB�`IB�FP�QEBK�ALTKIL>ABA�QL�QEB�@ROOBKQ�PBIB@QBA�IL@>I�AFOB@QLOV��TEF@E�@>K�?B�PBBK�FK
QEB��+L@>I�M>QE��`BIA�

��
� �- >1+-�41;<

3EB��#BSF@B�IFPQ��AF>ILD�IFPQP>II�QEB�>S>FI>?IB�ABSF@BP�@LKKB@QBA�QL�QEB�P>JB�KBQTLOH�>P�VLRO�@LJMRQBO�
8LR�@>K�@LKKB@Q�QL�QEB�PBIB@QBA�ABSF@B�?V�ALR?IB
@IF@HFKD�FQ�LK�QEB�IFPQ��LO�?V�PBIB@QFKD�QEB�ABSF@B�COLJ
QEB�IFPQ�>KA�QEBK�@IF@HFKD�QEB��"LKKB@Q��?RQQLK��-L QB�QE>Q�BPQ>?IFPEFKD�>�@LKKB@QFLK@ILPBP�QEFP�AF>ILD��(C
KBT�ABSF@BP�TBOB�@LKKB@QBA�QL�QEB�KBQTLOH�TEFIB�SFBTFKD�QEB�ABSF@B�IFPQ�MOBPP�QEB��1BCOBPE�?RQQLK
�QEB�DOBBK�>OOLTP�F@LK	�QL�J>HB�QEB�KBT�ABSF@BP�>MMB>O�LK�QEB�IFPQ�

-.-. 3$�3$�

2LJB�PTFQ@EBP�>KA�`OBT>IIP�J>V�MOBSBKQ� 0QFS>QB�COLJ�DBQQFKD�QEFP�IFPQ�

-.-. 3$�3$�

3EB�ABSF@B�IFPQ�FP�KLQ�>?IB�QL�IFPQ�QEB�>S>FI>?IB�ABSF@BP��FC�JLOB�QE>K�LKB�FKPQ>K@B�LC� 0QFS>QB�FP
LMBK�>Q�QEB�P>JB�QFJB�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



� �@87:<16/�)6,�1587: <16/�;-<<16/;�16�)��<@<�C4-
8LR�@>K�BUMLOQ�>II�M>O>JBQBOP�>P�TBII�>P�QEB�J>QOFU�>KA�ILDF@�PBQQFKDP�FKQL�>�PFKDIB��QUQ�`IB��(Q�@>K�QEBK
?B�BAFQBA�FK�$U@BI�LO�LQEBO�PMOB>APEBBQ�PLCQT>OB>KA�FJMLOQBA�?>@H�FKQL�>K��>NP�`IB��8LR�@>K�AL�QEFP
TFQE��$UMLOQ�PBQQFKDP��>KA��(JMLOQ�PBQQFKDP��QE>Q�@>K�?B�CLRKARKABO�QEB%FIBJBKR�FK� 0QFS>QB�P�J>FK
QLLI?>O�

3>?IB����
���� 2KFMMBQ�LC�BUMLOQBA�PBQQFKD�`IB�M>O>JBQBOP�TFQE�(��LSBO@ROOBKQ	�PBQQFKDP��5>IRBP�FK��5>IRBP��@LIRJK�>OB�BAFQ>?IB�

�(A ->JB 5>IRB 4KFQ ,FK ,> U 2QBM #BP@OFMQFLK

����� -."�=# 3=2$3=�
�����
���

P ����� �������� ����� #B`KFQB��JFK	�LMBO>QFKD�QFJB�ABI>V

����� -."�=# 3=2$3=�
�����
���

P ����� �������� ����� #B`KFQB��JFK	�LMBO>QFKD�QFJB�ABI>V

����� -."�=# 3=2$3=� �������� P ����� �������� ����� #B`KFQB��JFK	�LMBO>QFKD�QFJB�ABI>V

����� -."�=# 3=2$3=� �������� P ����� �������� ����� #B`KFQB��JFK	�LMBO>QFKD�QFJB�ABI>V

����� -."�=# 3=2$3=� �������� P ����� �������� ����� #B`KFQB��JFK	�LMBO>QFKD�QFJB�ABI>V

����� -."�=# 3=2$3=� �������� P ����� �������� ����� #B`KFQB��JFK	�LMBO>QFKD�QFJB�ABI>V

����� -."�=# 3=2$3=� �������� P ����� �������� ����� #B`KFQB��JFK	�LMBO>QFKD�QFJB�ABI>V

����� -."�=# 3=2$3=� �������� P ����� �������� ����� #B`KFQB��JFK	�LMBO>QFKD�QFJB�ABI>V

����� -."�=# 3=2$3=/ �������� P ����� �������� ����� #B`KFQB��JFK	�LMBO>QFKD�QFJB�ABI>V

����� -."�=$5$-3, 2*'( � � ����$��� � $SBKQ,>PH'F

����� -."�=$5$-3, 2*+ . ������ � ����$��� � $SBKQ,>PH+L

����� -."�=' 1,!+*=� � � � �
(KORPE�'>OJLKF@�!IL@HFKD��(KQBOK>I�.KIV
3OFM	

����� -."�=' 1,!+*=� � � � �
(KORPE�'>OJLKF@�!IL@HFKD��(KQBOK>I�.KIV
3OFM	

����� -."�=' 1,!+*=� � � � �
(KORPE�'>OJLKF@�!IL@HFKD��(KQBOK>I�.KIV
3OFM	

����� -."�=' 1,!+*=� � � � �
(KORPE�'>OJLKF@�!IL@HFKD��(KQBOK>I�.KIV
3OFM	

����� -."�=' 1,!+*=� � � � �
(KORPE�'>OJLKF@�!IL@HFKD��(KQBOK>I�.KIV
3OFM	

����� -."�=' 1,!+*=� � � � �
(KORPE�'>OJLKF@�!IL@HFKD��(KQBOK>I�.KIV
3OFM	

����� -."�=' 1,!+*=� � � � �
(KORPE�'>OJLKF@�!IL@HFKD��(KQBOK>I�.KIV
3OFM	

����� -."�=' 1,!+*=� � � � �
(KORPE�'>OJLKF@�!IL@HFKD��(KQBOK>I�.KIV
3OFM	

3>?IB����
���� 2KFMMBQ�LC�BUMLOQBA�PBQQFKD�`IB�M>O>JBQBOP�TFQE�J>QOFU��ILDF@�>KA�?IL@H�@LKKB@QFLKP�

�+ LDF@

�.RQMRQ 3VMB (KMRQ�

�,> QOFU�P@OFMQ�

1$+$=3� ".--$" 3 .!)�=./ $-2(&- +

1$+$=3� ".--$" 3 .!)�="+ . 2$2(&- +

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



1$+$=3� ".--$" 3 -."�=31(/

1$+$=3� ".--$" 3 -."�=31(/

1$+$=3� ".--$" 3 "!%�="!%/  " 3

1$+$=3� ".--$" 3 "!%�="!%/  " 3

1$+$=3�� ".--$" 3 . 5�=31(/

+$#=23 13 ".--$" 3 . 5�=2 3 13

+$#=31(/ + 3"' . 5�=31(/

+$#=31(/ + 3"' "!%�="!%/  " 3

+$#=31(/ + 3"' -."�=31(/

3>?IB����
���� 2KFMMBQ�LC�BUMLOQBA�PBQQFKD�`IB�M>O>JBQBOP�TFQE�ILDF@�ABQ>FIP�

�+ LDF@�ABQ>FIP

�&> QB�MLP�U &>QB�MLP�V

� ���

� ���

�� ���

��� ���

��� ���

��� ���

��� ���

��� ��

��� ���

��� ���

��� ���

��� ���

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



�  :16<�5-6=

8LR�@>K�MOFKQ�LRQ��>NP�@LK`DRO>QFLKP�>P/ #%�`IBP�TFQE�QEB/ OFKQJBKR�

�/ OFKQ�>@QFSB�SFBT��MOFKQP�LRQ�QEB�SFBT�QE>Q�FP�@ROOBKQIV�LMBK�>P�>�/#%��'L TBSBO��FC�VLR�KBBA�JLOB�QE>K
LKB�SFBT�LC�QEB��>NP�`IB��VLR�@>K�@IF@H��2BIB@Q�SFBTP�QL�MOFKQ��>KA�MF@H�TEF@E�SFBTP�VLR�T>KQ�MOFKQBA
LRQ��3EB�`OPQ�PBIB@QFLK�LKIV�PELTP�QEB�J>FK�JBKRP�(C�VLR�KBBA�BSBOVQEFKD�RKABO�>JBKR�MOFKQBA�
@EB@H�FQP�?LU��PBB�QEB�FJ>DB�?BILT	�>KA�@IF@H��/OFKQ��

(C�VLR�AL�KLQ�KBBA�BKQFOB�JBKRP�?RQ�O>QEBO�LKB�LO�JLOBPMB@F`@�PR?PB@QFLKP�TFQEFK�QEBJBKRP��VLR�@>K
BUM>KA�QEBJ�?V�@IF@HFKD�QEB�DO>V�>OOLT�KBUQ�QL�QEB�@EB@H�?LUBP��3EB�FJ>DB�?BILT�� LK�QEB�IBCQ	
MOBPBKQP�>K�BU>JMIB�TEBOB�QEB�RPBO�T>KQP�QL�MOFKQ�LKIV�QEB�PBQQFKD�SFBT�LC�QEB�(���LSBO@ROOBKQ	
CRK@QFLK�P�`OPQ�PQ>DB��3EB�FJ>DB�?BILT�� LK�QEB�OFDEQ	�PELTP�TE>Q�QE>Q�MOFKQ�ILLHP�IFHB�FK�FQP�/#%�CLOJ�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���




	 %8,) <16/�C:5?): -
%FOPQ��MIB>PB�@EB@H�QE>Q�VLR�E>SB�QEB�`OJT>OB�`IB�>S>FI>?IB�CLO�QEB�RMA>QB��3EB�`OJT>OB�`IB�FP�>IT>VP
I>?BIIBA�FK�>�PMB@F`@�PQVIB�>KA�ILLHP�PLJBQEFKD�IFHB�QEFP��S�����
��
D��B���C�WFM� 3EB�`OJT>OB�`IB
>MMB>OP�QL�?B�>��WFM�`IB�?RQ#.�-.#.�-. 3�4-93�4-9 (/(/ QEFP�`IB�?BCLOB�RMA>QFKD��>P�QEB� 0QFS>QB�PBQQFKD�>KA
@LK`DRO>QFLK�QLLI�ALBP�QEFP�>RQLJ> QF@>IIV�TEBK�FQ�FP�OBNRFOBA�

�766-+<16/�<7�)�: -4)A

"LKKB@Q�QL�QEB�OBI>V��"LKKB@Q�QEB�@>?IB�?BQTBBK�QEB�OBI>V�P�?>@H�M>KBI�MLOQ�>KA�QEB�/"� (C�VLRO�OBI>V�FP
FK�>�KBQTLOH��@LKKB@Q�VLRO�/"�TFQE�QEB�@LOOBPMLKAFKD�(/�PBQQFKDP�QL�QEB�ER?�

-.-. 3$�3$�

.KI V�QEBOBI>V�P�?>@H�$QEBOKBQ�MLOQ�@>K�?B�RPBA�QL�RMA>QB�QEB�`OJT>OB�

.MBK�QEB� 0QFS>QB�PBQQFKD�QLLI�>KA�PB>O@E�CLO�QEB�OBI>V�COLJ 3LLIP�� �#BSF@B�+FPQ�QEB�ABC>RIQ�PELOQ@RQ
HBV�FP�%��	��3EB�PLCQT>OB�PELTP�>�IFPQ�TFQE�QEB�@ROOBKQ�`OJT>OB�LC�QEB�ABSF@BP���26�SBOPFLK�	��(C�VLR�>OB
RMA>QFKD�JRIQFMIB�OBI>VP�FK�QEB�KBQTLOH��MIB>PB�KLQB�QE>Q�QEB��#BSF@B�IFPQ��TFII�AFPMI>V�>II�QEB�OBI>VP�FK�QEB
P>JB�IFPQ��?LQE�QELPB�QE>Q�E>SB�>IOB>AV�?BBK�RMA>QBA�>KA�QELPB�QE>Q�E>SB�KLQ�

-.-. 3$�3$�

8LR�@>K�LKIV�RMA>QB�QEB�`OJT>OB�TEBK�TEBK�VLR�E>SB�KL��>NP�@LK`DRO>QFLK�`IB�LMBK��(C�>K
�>NP�`IB�FP�LMBK��VLR�@>K�@ILPBFQ�>Q%FIB�� �" ILPB�

%8,) <16/�<0-�C:5?): -

%FOPQ��PBIB@Q��4MDO>AB�`OJT>OB��COLJ�QEB3LLIPJBKR��3EFP�LMBKP�>K�RMA>QB�TFKALT�� PBB�QEB�FJ>DB
?BILT	�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



 AA�QEB�`OJT>OB�M>@H>DB�FKQL�QEB��%FOJT>OB�`IB��`BIA�?V�IL@>QFKD�FQ�TFQE�QEB�������?RQQLK�>Q�QEB�QLM�OFDEQ�
2BIB@Q�QEB�`OJT>OB�WFM�`IB�>KA�@IF@H��.MBK���-BUQ��@IF@H��4MDO>AB��>KA�QEB�`OJT>OB�PQ>OQP�RMA>QFKD
�PBB�QEB�FJ>DB�?BILT	�

6 EFIB� 0QFS>QB�>KA�QEB�OBI>V�TLOH�LK�QEB�`OJT>OB�RMA>QB��QEB�OBI>V�TFII�OB?LLQ�PBSBO>I�QFJBP�>KA�PELT
>�?I>@H�>KA�LOAFPQLOQBA�AFPMI>V��QEFP�FP�KLOJ>I�� Q�PLJB�MLFKQ� 0QFS>QB�TFII�>IPL�FKCLOJ�QE>Q�QEB
@LKKB@QFLK�T>P�@ILPBA��QEFP�FP>IPL�KLOJ>I��#ROFKD�QEB�`OJT>OB�RMA>QB�QEB�TFKALT�P�FKCL�Q>DP�>OB�`IIBA
TFQE�QEB�FKCLOJ>QFLK�COLJ�QEB�OBI>V�?BFKD�RMA>QBA��PBB�QEB�FJ>DB�?BILT��LK�QEB�IBCQ	��6 EBK�QEB�RMA>QB
MOL@BPP�FP�`KFPEBA��QEB�TFKALT�P�Q>DP�DL�?I>KH�LK@B�>D>FK��PBB�QEB�FJ>DB�?BILT��LK�QEB�OFDEQ	�

3EB��6>OKFKDP�>KA�BOOLOP��TFKALT�PELTP�TEBK�QEB�`OJT>OB�RMA>QB�FP�@LJMIBQB���%FOJT>OB�RMDO>AB
@LJMIBQB�	 �PBB�QEB�FJ>DB�?BILT	�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



 CQBO�QEB�RMA>QB�FP�`KFPEBA��QEB�OBI>V�P�AFPMI>V�PELRIA�?B�?>@H�QL�ILLHFKD�KLOJ>I��3EB�I>PQ�OB?LLQ�LC�QEB
OBI>V�J>V�Q>HB�ILKDBO�QE>K�TE>Q� 0QFS>QB�BPQFJ>QBP��PL�MIB>PB�?B�M>QFBKA�>KA�DFSB�QEB�OBI>V
>MMOLUFJ>QBIV�>�JFKRQB�QL�OBPQ>OQ�

$:7=*4-;077 <16/�<0-�=8,)<- 8:7+-;;

2LJB QFJBP�QEB�`OJT>OB�RMA>QB�C>FIP��(C�QEFP�E>MMBKP��VLR�DBQ�>��%FOJT>OB�RMDO>AB�C>FIBA��JBPP>DB
FKPQB>A�LC�QEB�KLOJ>I��%FOJT>OB�RMDO>AB�@LJMIBQB��JBPP>DB��3EB�JLPQ�@LJJLK�@>RPB�CLO�RMA>QB
C>FIROBP�FP�QE>Q�>K�>KQF
SFORP�LO�`OBT>II�PLCQT>OB�FKQBOCBOBP�TFQE�QEB�RMA>QB�MOL@BPP��(K�LOABO�QL�>SLFA�QEFP�
TB�OB@LJJBKA�AFP>?IFKD�>KV�>KQF
SFORP�>KA�`OBT>II�PLCQT>OBP�CLO�QEB�ARO>QFLK�LC�QEB�RMA>QB�MOL@BPP�
5/ -�PLCQT>OBP�@>K�>IPL�@>RPB�QOLR?IB�TFQE�QEB�`OJT>OB�RMA>QB��PL�TB�OB@LJJBKA�AFP>?IFKD�QE>Q>P
TBII�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���





 &1-?16/�,1;<=:*)6+-�: -+7: ,16/;�?1<0�� !>1- ? -:
.MBK� 0SFBTBO?V�@IF@HFKD# FPQRO?>K@B�OB@LOABOLK� 0QFS>QB�P�J>FK�QLLI?>O�>KA�QEBK�PBIB@Q��+>RK@E
 0SFBTBO��

8LR�@>K�LMBK�AFPQRO?>K@B�OB@LOAFKDP�FK� 0SFBTBO�?V@IF@HFKD�QEB��.MBK��?RQQLK��QEB�IBCQJLPQ�F@LK�LK
QEB�J>FK�QLLIA?>O	 LO�?V�DLFKD�QL %FIB� .MBK��1B@LOAFKDP�>OB�M>@HBA�".,31  #$�`IBP�� ��WFM�`IB
FK@IRABP�
�@CD�>KA�
�A>Q�� 0SFBTBO�@>K�LMBK�LOFDFK>I�M>@HBA��WFM�`IBP�>KA�".,31 #$�`IB ��>P�?LQE

� @CD�>KA�
�A>Q�>OB�FK�QEB�P>JB�AFOB@QLOV�

� ,,16/�;1/6)4;�< 7�847<<-:

 P�>�ABC>RIQ�QEB�MILQQBO�FP�BJMQV��8LR�@>K�PBIB@Q�QEB�JB>PROBA�PFDK>IP�COLJ�QEB�IFPQ�LK�QEB�IBCQ��PBB
'FDEIFDEQ��	QL�JL SB�QEBJ�QL�QEB�MILQQBO��(K�QEFP�BU>JMIB�QEB�ME>PB�@ROOBKQP�(+���(+��>KA�(+��E>SB�?BBK
PBIB@QBA�

8LR�@>K�E>SB�>AA�>KLQEBO�MILQQBO�?V�@IF@HFKD�LK�QEB�� AA�MILQQBO��?RQQLK��QEB�?IRB�MIRP�PFDK��PBB
'FDEIFDEQ��	��(K�QEFP�BU>JMIB�IFKB
QL
KBRQO>I�SLIQ>DBP�4+���4+��>KA�4+��E> SB�?BBK�PBIB@QBA�>KA�JLSBA
QL�QEB�OFDEQ�FKQL�QEB�� AA�DO>ME��TFKALT��"LK`OJ�QEB�MILQQBO�?V�MOBPPFKD�QEB��.*��?RQQLK�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���



�<0-:�;1/61C+)6<�� !>1- ? -:�.=6+<176;

8LR�@>K�OBJLSB�>�MILQQBO�?V�RPFKD�QEB��1BJLSB�MILQQBO��?RQQLK��QEB�OBA�JFKRP�PFDK��PBB�'FDEIFDEQ��	�

8LR�@>K�>AA�@ROPLOP�QL�QEB�JB>PROB�QFJB�?V�ALR?IB
@IF@HFKD�QEB�IBCQ�JLRPB�?RQQLK�TEFIB�LK�QLM�LC�>KV
MILQQBO��3EBOB�@>K�?B�>�J>UFJRJ�LC�`SB���	�@ROPLOP�>AABA�PFJRIQ>KBLRPIV��8LR�@>K�OBJLSB�@ROPLOP�?V
MOBPPFKD�QEB��1BJLSB�@ROPLOP��?RQQLK��PBB�'FDEIFDEQP��	�

8LR�@>K�WLLJ�FK�>KA�LRQ�?V�DLFKD�LK�QLM�LC�>KV�MILQQBO��ELIAFKD�ALTK�QEB�IBCQ�JLRPB�?RQQLK�>KA
JL SFKD�QEB�JLRPB�QL�@OB>QB�QEB�>OB>�VLR�T>KQ�QL�WLLJ�FK��8LR�@>K�>IPL�RPB�QEB��9LLJ��?RQQLKP��QEB
J> DKFCVFKD�DI>PP�F@LKP	��8LR�@>K�OBPBQ�QEB�WLLJFKD�?V�MOBPPFKD�QEB��9LLJ�OBPBQ���QEB�J>DKFCVFKD�DI>PP
FK�QEB�JFAAIB	���2BB�'FDEIFDEQP���	�-LQB��8LR�@>K�WLLJ�>JMIFQRAB�LC�FKAFSFAR>I�MILQQBOP�?V�ELIAFKA�ALTK
22EFCQEFCQ>KA�P@OLIIFKD�QEB�JLRPB�TEBBI��8LR�@>K�>IPL�WLLJ�QFJB�?V�ELIAFKD�ALTK "QOI"QOI>KA�P@OLIIFKD�QEB
JLRPB�TEBBI�

8LR�@>K�QLDDIB�?BQTBBK�QEB�MOFJ>OV��/	�>KA�QEB�PB@LKA>OV��2	�PFDK>IP��PBB�'FDEIFDEQ��	�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���




� � ,,16/�)6�78 <176�+): ,
6 EBK�VLR�T>KQ�QL�>AA�>�KBT�LMQFLK�@>OA��VLR�JRPQ�>IPL�ORK�>�P@OFMQ�QL�QEB�OBI>V�QL�RMA>QB�QEB�OBI>V�P
E>OAT>OB�@LK`DRO>QFLKD�>KA�QEB�JBKR�PQOR@QROB��3L�PQ>OQ�QEFP�MOL@BPP��@LKQ>@Q� O@QBN�P
QB@EKF@>IPRMMLOQ��EQQMP���PRMMLOQ�>O@QBN�`�MLOQ>I�ELJB	�IFPQ�QEB�CLIILTFKD�ABQ>FIP�FK�QEB�PRMMLOQ�QF@HBQ�

\ QEB�OBI>V�P�PBOF>I�KRJ?BO���2BOF>I�KRJ?BO�	
\ QEB�PLCQT>OB�SBOPFLK���26�SBOPFLK�	
\ QEB�E>OAT>OB�@LK`DRO>QFLK�FK�RPB�>Q�QEB�JLJBKQ���'6�@LKC��	
\ TE>Q�LMQFLK�@>OA�FP�?BFKD�>AABA�QL�QEB�OBI>V

8LR�@>K�`KA�>II�QEFP�FKCLOJ>QFLK�FK�QEB�OBI>V�P&BKBO>IJBKR��BFQEBO�COLJ  0QFS>QB�LO�COLJ�QEB�OBI>V�P
',(�� PBB�QEB�FJ>DB�?BILT	�

 O@QBN�P�QB@EKF@>I�PRMMLOQ�TFII�QEBK�PBKA�VLR�>�`OJT>OB�M>@H>DB�QE>Q�J>Q@EBP�QEB�PLCQT>OB�SBOPFLK�>P
TBII�>P�>�P@OFMQ�FK�>�@LJMOBPPBA���WFM	 CLIABO��3EB�P@OFMQ�>KA�QEB�`OJT>OB�PELRIA�?B�MI>@BA�FKQL�>�CLIABO
TFQEKLKLQEFKDQEFKDBIPB�QE>K�QEBPB�`IBP��2BB�QEB�FJ>DB�?BILT�CLO�>K�BU>JMIB�LC�QEFP��KLQB�ELT�QEB�`OJT>OB
M>@H>DB�FP�PQFII�@LJMOBPPBA�TEFIB�QEB�P@OFMQ�FP�KLQ�

-BUQ��@LKKB@Q�QL�QEB�OBI>V�>KA�ORK�QEB�P@OFMQ�COLJ 3LLIP�� �1RK�P@OFMQ��6 EBK�QEB�P@OFMQ�E>P�`KFPEBA
ORKKFKD��QEB�OBI>V�>RQLJ> QF@>IIV�OBPQ>OQP��(C�QEB�$OOLO�IFDEQ�FP�LK��DL�QL ,LKFQLOFKD�� �#BSF@B�AF>DKLPQF@P
� �" IB>O�C>RIQ�PQ>QRP�� �" IB>O��/ IB>PB�KLQB�QE>Q�QEB�+FSB�$AFQ�JLAB�JRPQ�?B�>@QFS>QBA�TEBK�VLR�AL�QEFP
FK� 0QFS>QB�

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���

https://support.arcteq.fi/portal/home



� �76<)+<�)6,�: - .-: -6+-�16.7:5) <176

�)6=.)+< =:-:

 O@QBN�1BI>VP�+QA�

&1;1<16/�)6,�87;<)4�),,: -;;

* S>OQPFH>QR��� ��

����� 5>>P>��%FKI>KA

�76<)+<;

/ ELKB� ����������������

%>U� ����������������

6 B?PFQB��DBKBO>I	� >O@QBN�`

6 B?PFQB��QB@EKF@>I�PRMMLOQ	� PRMMLOQ�>O@QBN�`

$
J>FI��P>IBP	� P>IBP�>O@QBN�`

�� !<1>!<1>)) <<-��		-��		
(KPQOR@QFLK�J>KR>I

5BOPFLK������

���

http://www.arcteq.fi/
http://support.arcteq.fi/

	Table of contents
	1 Document information
	1.1 Version 2 revision notes
	1.2 Version 1 revision notes

	2 Introduction
	3 Getting started
	3.1 Installing the AQtivate setting tool
	3.2 Updating the AQtivate setting tool
	3.3 Connecting to relay with AQtivate
	3.3.1 Relay IP addresses
	3.3.2 Setting the Ethernet ports IP address for communication through the back port
	3.3.3 Connecting through the back port
	3.3.4 Device list
	3.3.5 Connecting by launching AQtivate through command line

	3.4 Settings menu
	3.4.1 General
	3.4.2 Appearance
	3.4.3 Shortcuts


	4 Managing .aqs files
	4.1 Reading .aqs setting files from the device
	4.2 Opening and saving .aqs files
	4.3 Uploading configurations
	4.3.1 Write to relay
	4.3.2 Write changes
	4.3.3 Live Edit
	4.3.4 Reconfiguring communication settings


	5 Online Edit menus
	5.1 Introduction and navigation
	5.2 General menu
	5.3 Protection menu
	5.4 Control menu
	5.4.1 Controls enabled
	5.4.2 Setting groups
	5.4.3 Objects
	5.4.4 Control functions
	5.4.5 Device I/O tab

	5.5 Communication menu
	5.5.1 Connections
	5.5.2 Protocols
	5.5.3 General I/O
	5.5.4 Real-time signals to communication

	5.6 Measurement menu
	5.7 Monitoring menu

	6 Commands menu
	6.1 Time settings
	6.2 Uploading language files
	6.3 Set timers
	6.4 User levels and their passwords
	6.5 Clearing Event buffer
	6.6 Reconfiguring communication settings
	6.7 Safe Settings mode

	7 Tools menu
	7.1 Running scripts
	7.2 Mimic editor (AQ-210 series)
	7.3 Mimic editor (AQ-250 series)
	7.4 Logic editor
	7.4.1 Logic editor (AQ-210 series)
	7.4.2 Logic editor (AQ-250 series)
	7.4.3 Logic gates

	7.5 Carousel Designer (AQ-210 series)
	7.6 Carousel Designer (AQ-250 series)
	7.7 Project editor
	7.8 Wizard
	7.9 Events and logs
	7.9.1 Event history
	7.9.2 Event list
	7.9.3 Configuration change log
	7.9.4 Set alarm events

	7.10 Communication
	7.10.1 IEC 61850
	7.10.2 Modbus map
	7.10.3 Modbus configurator
	7.10.4 SPA map
	7.10.5 DNP
	7.10.6 IEC 103
	7.10.7 IEC 101/104
	7.10.8 Modbus Gateway

	7.11 Miscellaneous tools
	7.11.1 Find signal usage
	7.11.2 Measurement recorder
	7.11.3 Aqs generator
	7.11.4 Compare files
	7.11.5 Copy SG settings
	7.11.6 Calibrations
	7.11.7 Clear matrix
	7.11.8 Rear panel
	7.11.9 DI configurator
	7.11.10 GC-30 configurator

	7.12 FTP
	7.13 Device list

	8 Exporting and importing settings in a .txt file
	9 Print menu
	10 Updating firmware
	11 Viewing disturbance recordings with AQviewer
	12 Adding an option card
	13 Contact and reference information

