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RKQFI�VLR�E>SB�>�CBBI�CLO�TE>Q�FP�DLFKD�LK


&B?2<5=��&B?2<5=���&1I213;��&1I213;�

*>PQTBBH��IBU ?LOOLTBAJLKBVCOLJPBSBO>ILCEFPCOFBKAP
&BCFK>IIVDLQM>FA>QTLOH�PLEB?OLRDEQ
@>PEQLP@ELLIQLM>V?>@HEFPAB?QP
$FOPQEBP>T OF>KK>�>KAEBD>SBEBO�� � LCQEBJLKBVEBE>A?OLRDEQ
QLP@ELLI
2EBK�IBU P>T!EOFP>KAD>SBEFJ�� � LCTE>QEBE>AIBCQ>CQBOM>VFKD OF>KK>
$FK>IIV� �IBU
P>T�">SFA�>KA�D>SB�EFJ�����LC�TE>Q�EB�E>A�OBJ>FKFKD
�5EL�DLQ�QEB�JLPQ�JLKBV�COLJ��IBU�

� 
 O #�*� �#�*� �) �%( �"�#�$*�(/ *� � � � � ()



*89>;	&19B	)81B5*89>;	&19B	)81B5

�CQBOVLRE>SBTLOHBALKQEBMOL?IBJLKVLROLTK CLO> TEFIB�Q>IHQEOLRDEVLROFAB>PTFQE> M>OQKBO
�BSBK�FC�VLR�E>SB�KLQ�PLISBA�FQ�
�5E>Q�AFA�VLR�QOV��5E>Q�AFA�VLR�CFDROB�LRQ�>?LRQ�QEB�MOL?IBJ�

2EFPMOL?IBJIBKAPFQPBICQLQTLM>OQF@RI>OPQO>QBDFBP
"FA VLRQOVBFQEBOLCQEBPB>PVLRTLOHBALKQEBMOL?IBJ�
'C�KLQ��OB>A�>?LRQ�QEB�PQO>QBDV�>KA�QEBK�QOV�FQ�LRQ�?BCLOB�T>Q@EFKD�QEB�PLIRQFLK


#; 8,5/6 %85?371%=;+=/1B
 �"O>T > .F@QROB�
"75- 8:7*4-5; ): - 7*>17=;4A)*7=<) /-75-<:1+ ;1<=)<176�)6, 1<
1;+4-): A7=?)6< <7,:)? ) 81+<=:- )6, 5):3 ,7?6 )447. <0-/1>-616.7:5)<176*-.7: - A7=<:A<7;74>-1<��=< ->-6
.7: ) 8:7*4-5 <0)<1;67</-75-<:1+� 413-<01;76-� <016316/>1;=)44A+)6 0-48��)6 A7=:-8: -;-6< ;75-<016/16<0-
;1<=)<176�*A�)�81+<=:-�

"O>T > PNR>OBQLOBMOBPBKQ>II LC�IBUiPJLKBV
 2EBKPE>AB�� � LCQEBPNR>OBe QE>QiPTE>QEBD>SB>T>VQL
 OF>KK>
�&LT�@>K�QEB�MF@QROB�EBIM�VLR�CFKFPE�QEB�MOL?IBJ�

�CQBOVLRE>SBTLOHBALKQEBMOL?IBJVLROPBICRPFKDQEFPPQO>QBDV�LOFCVLR>OB@LJMIBQBIVPQR@H��VLR@>KT>Q@E
PLJBLKB�BIPBiP�PLIRQFLK


#; 8,5/6 %85?371%=;+=/1B� �+>HB3M ,RJ?BOP�
!):< 7. ?0)< 5)3-; <01;8:7*4-5 ,1..1+=4<1; <0)<1<1; )*7=<
576-A��*=<�<0-:-�): -�67�6=5*-:;�/1>-6��#0)<�5-)6;�<0-�6=5*-:;�5=;<�67<�*-�1587:<)6<��"7�2=;<�5)3-�<0-5�=8�

<div class="player-unavailable"><h1 class="message">An error occurred.</h1><div class="submessage"><a
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7LR@>KTLOHCLOT>OAP��PPRJB�IBU E>APLJBPMB@FCF@>JLRKQLCJLKBVTEBKEBPELTBARM>QP@ELLI�P>V
����
 2EBKCFDROBLRQELT JR@EEBDFSBPQLB>@EMBOPLK
-O VLR@>KTLOH?>@HT>OAP�PRMMLPBEBE>PPLJB
PMB@FCF@>JLRKQIBCQ>QQEBBKA�IFHB���
 1FK@BEBD>SB!EOFPE>ICLCTE>QEBE>AIBCQ�QE>QJB>KPEBE>A���
?BCLOB�ORKKFKD�FKQL�!EOFP
�,LT��TLOH�?>@HT>OAP�>KA�CFDROB�LRQ�ELT�JR@E�B>@E�MBOPLK�DLQ


5 >Q@E�QEB�PLIRQFLK�LKIV�>CQBO�VLR�QOFBA�QEFP�PQO>QBDV�CLO�VLROPBIC


'CVLRRPBQEBf+>HB 3M ,RJ?BOPgPQO>QBDV� FQFPOB>IIVFJMLOQ>KQQLOBJBJ?BOTE>QQEBLOFDFK>IMOL?IBJT>P
>PHFKD�7LRALKLQT>KQQL>KPTBOPLJBQEFKDIFHBf#SBOVLKBDLQ���
g 2E>QFPKLQQORBFKQEBLOFDFK>IMOL?IBJ�
QE>QFP>K>OQFC>@QLCQEBKRJ?BOPVLRJ>ABRM
1L >CQBOVLRTLOHBSBOVQEFKDLRQ�?BPROBQLOB�OB>AQEBMOL?IBJ
>KA�>KPTBO�TE>Q�T>P�>PHBA�

&B?2<5=�
&B?2<5=�
�)AE1B5C�?>�1��85CC��?1B4��)AE1B5C�?>�1��85CC��?1B4�

&LT J>KVPNR>OBP�LC>KVMLPPF?IBPFWB�>OBLK> � k � @EBPP?L>OA��2EB>KPTBOFPKLQ��c 'QiP> ILQ
?FDDBO��

0BJBJ?BO.]IV>i PCFOPQPQBMFPQLRKABOPQ>KAQEBMOL?IBJ
'CVLR>OBKLQPROBTE>QFP?BFKD>PHBA�LOTEVQEB
>KPTBO�FP�KLQ�GRPQ�����?B�PROB�QL�>PH�PLJBLKB�

<div class="player-unavailable"><h1 class="message">An error occurred.</h1><div class="submessage"><a
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*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

�CQBOVLRE>SBTLOHBALKQEBMOL?IBJLKVLROLTK CLO> TEFIB�Q>IHQEOLRDEVLROFAB>PTFQE> M>OQKBO
�BSBKFCVLRE>SBKLQPLISBAFQ�
5E>QAFAVLRQOV�5E>QAFAVLRCFDROBLRQ>?LRQQEBMOL?IBJ�BSBKFCVLR
E>SB�KLQ�PLISBA�FQ�@LJMIBQBIV�

'QFP@IB>OQE>QVLRT>KQQLAO>T> MF@QROBCLOQEFPMOL?IBJ�?RQBSBKTFQEQEBMF@QROBFQ@>K?BE>OAQLHKLTFC
VLRE>SBCLRKAQEB@LOOB@Q>KPTBO
 2EBKRJ?BOPDBQ?FD�>KAFQ@>K?BE>OAQLHBBMQO>@HLCVLROTLOH
7LRODL>I
>QQEBBKAFPQL?B>?PLIRQBIVMLPFQFSBQE>QVLRCLRKAQEBOFDEQ>KPTBO
 7LRPELRIAKBSBO>PHQEBQB>@EBO� f'P QEFP
OFDEQ�g�'KPQB>A��VLR�PELRIA�AB@I>OB��f&BOBiP�JV�>KPTBO��>KA�EBOB�FP�TEV�'�HKLT�FQ�FP�@LOOB@Q�g

#; 8,5/6 %85?371%=;+=/1B� �2OV> 1FJMIBO.OL?IBJ�
 !C4A) ;=//-;<-, <01;;<:)<-/A� G�. A7=+)6J<;74>- )
8:7*4-5� <0-6<0-:- 1;)6 -);1-: 8:7*4-5 A7=+)6 ;74>-� .16, 1<�H�- )4;7 ;)1,� G�.A7=+)667<;74>-<0-8:787;-,
8:7*4-5� <:A<7;74>-.1:;<;75- :-4)<-, 8:7*4-5� �7=4, A7=15)/16- ) 57: - )++-;;1*4- :-4)<-, 8:7*4-5�H �6 <01;
+);-� )6 � L � +0-;; *7): , 1;8:-<<A*1/� �)6 A7=;74>-<0-8:7*4-5 .7: ;5)44-: *7): ,;� �13- 
 L 
� � L �� � L
��

-C @LROPBQEBRIQFJ>QBDL>IFPQLPLISBQEBLOFDFK>IMOL?IBJ
 RQTLOHFKDTFQEPJ>IIBO?L>OAPJFDEQDFSBVLRPLJB
FKPFDEQ�>KA�EBIM�VLR�ABSFPB�VLRO�MI>K��QE>Q�FP�.]IV>iP�PQBM�����


#; 8,5/6 %85?371%=;+=/1B
 �5 LOH1VPQBJ>QF@>IIV�
�. A7=): - ?7:316/ 76 ;1584-: 8:7*4-5;� 1<1;=;-.=4<73--8
<:)+3�7.�?0)<�A7=�0)>-�.1/=:-,�7=<�)6,�?0)<�+0)6/-;�);�<0-�8: 7*4-5�/-<;�57: -�+75841+)<-,�

$LOBU>JMIB�FKQEFPMOL?IBJVLRJFDEQHBBMQO>@HLCELT J>KV� k � PNR>OBP>OBLKB>@E?L>OA�ELT J>KV� k
� PNR>OBPLK>OBB>@E?L>OA�ELT J>KV� k � PNR>OBP>OBLKB>@E?L>OA�>KAPLLK
7LR@LRIAHBBMQO>@HLCQEB
FKCLOJ>QFLK�FK�>�Q>?IB�

<3C/�80�,8+;. ��80�� I���<:>+; /< ��80�	 I�	�<:>+; /< ��80�
 I�
�<:>+; /< ��80�� I���<:>+; /< D

��,B�� � � � �

	�,B�	 � � � �


�,B�
 � � � �

D

#; 8,5/6 %85?371%=;+=/1B� �3PB +>KFMRI>QFSBPQL&BIM7LR 'KSBPQFD>QB�
"75-<15-; ->-6
,:)?16/ ) 81+<=:- 5)A 67<*- -67=/0 <70-48A7=16>-;<1/)<-) 8:7*4-5� �)>16/ )+<=)4
5)<-:1)4;�<0)<�A7=�57>-�):7=6,�+)6�;75-<15-;�0-48�)�47<�

$LOBU>JMIB�FKQEFPMOL?IBJFQ@>K?BAFCCF@RIQQLHBBMQO>@HLCTEF@EPNR>OBPVLRE>SB>IOB>AV@LRKQBA
7LR
JFDEQT>KQQL@RQLRQ� k � PNR>OBP�� k � PNR>OBP�� k � PNR>OBP�>KAPLLK
7LR@>K>@QR>IIVJLSBQEBPJ>IIBO
PNR>OBP>@OLPPQEB@EBPP?L>OAFK>PVPQBJ>QF@T>V� J>HFKDPROBQE>QVLR@LRKQBSBOVQEFKDLK@B>KAALKLQ@LRKQ
>KVQEFKD�QTF@B


&(%�"�# )%",�$� )*(�* � � � � ) O �


https://www.youtube.com/watch?v=msfysLqQnHQ


#; 8,5/6 %85?371%=;+=/1B� �*LLH CLO>KA#UMI>FK.>QQBOKP�
"75-<15-; <0-6=5*-:; 16) 8:7*4-5 ): - ;7 *1/�
<0-:- 1; 67 ?)A A7=?144)+<=)44A+7=6<->-:A<016/=8 *A 0)6,� �7: -@)584-�1.<0-8:7*4-5 16<01;;-+<176?-: -
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5=+057: - )88-)416/ <7.16, ) 8)<<-:616<0-;5)44-: *7): ,; )6, <0-6-@<-6,<0)<8)<<-:6<7;74>-<0-8:7*4-5 .7:
)�
		�L�
		�+0-;;�*7): ,�2=;<�?1<0�)�+)4+=4)<176�

*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

'CVLRE>SBKLQALKBPL>IOB>AV� BUQBKAQEBQ>?IB>?LSB>IIQEBT>VQL>K� k � @EBPP?L>OA�CFIIFKDFK>IIQEB
OLTP�>KA�@LIRJKP
�3PB�VLRO�Q>?IB�QL�CFKA�QEB�QLQ>I�KRJ?BO�LC�PNR>OBP�FK�>K���k���@EBPP�?L>OA
�2EBK�

` "BP@OF?B�>II�LC�QEB�M>QQBOKP�VLR�PBB�FK�QEB�Q>?IB


` !>K�VLR�BUMI>FK�>KA�GRPQFCV�>KV�LC�QEB�M>QQBOKP�VLR�PBB��&LT�@>K�VLR�?B�PROB�QEBV�TFII�@LKQFKRB�

` 5E>Q�@>I@RI>QFLK�TLRIA�VLR�AL�QL�CFKA�QEB�QLQ>I�KRJ?BO�LC�PNR>OBP�LK�>�����k�����@EBPP�?L>OA�

�5 BTFII@LJB?>@HQLQEFPNRBPQFLKPLLK
1L FCVLR>OBKLQPROBOFDEQKLT ELT QLBUMI>FK>KAGRPQFCVQEB
M>QQBOKP�VLR�CLRKA��QE>Q�FP�-)
�

<div class="player-unavailable"><h1 class="message">An error occurred.</h1><div class="submessage"><a
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&B?2<5=��&B?2<5=����B?;5>��<?3;���B?;5>��<?3;�

2EFP@IL@HE>P?BBK?OLHBKFKQLQEOBBMFB@BP
'C VLR>AAQEBKRJ?BOPFKB>@EMFB@B�QEBPRJP>OB
@LKPB@RQFSBKRJ?BOP
��87</->=3?/ 7>6,/;< >OBTELIBKRJ?BOPQE>Q>MMB>OLKB>CQBOQEBLQEBO� PR@E>P
�����������LO�����������
�

!>K VLR?OB>H>KLQEBO@IL@HFKQL> AFCCBOBKQKRJ?BOLCMFB@BPPL QE>QQEBPRJP>OB@LKPB@RQFSB
KRJ?BOP��PPRJBQE>QB>@EMFB@BE>P>QIB>PQQTLKRJ?BOP>KAQE>QKLKRJ?BOFPA>J>DBA�B
D
�� FPKiQ
PMIFQ�FKQL�QTL�AFDFQP���>KA��
�

0BJBJ?BOQE>QVLROCFOPQPQBMFPQLRKABOPQ>KAQEBMOL?IBJ
5 LOHLRQTE>QFPDLFKDLKEBOB
5E>Q>OBQEBPRJP
LC�QEB�KRJ?BOP�LK�B>@E�MFB@B���OB�QEBV�@LKPB@RQFSB�

*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

�CQBOVLRE>SBTLOHBALKQEBMOL?IBJLKVLROLTK CLO> TEFIB�Q>IHQEOLRDEVLROFAB>PTFQE> M>OQKBO
�BSBK�FC�VLR�E>SB�KLQ�PLISBA�FQ�
�5E>Q�AFA�VLR�QOV��5E>Q�MOLDOBPP�E>SB�VLR�J>AB�

#; 8,5/6 %85?371%=;+=/1B� �$FKAQEB+>QE�0BJLSBQEB!LKQBUQ�
"75-<15-; <0-8:7*4-5 0); ) 47<7. ,-<)14;
161<<0)<): - =61587:<)6<�7: )< 4-);< =61587:<)6<.7: /-<<16/;<):<-,� #0- /7)4 1; <7.16, <0-=6,-:4A16/5)<0
8:7*4-5��<0-6�+75-�*)+3�<7�<0-�7:1/16)4�9=-;<176�)6,�;--�1.�A7=�+)6�;74>-�1<�=;16/�<0-�5)<0�

'K QEFP@>PB�TLOOVFKD>?LRQQEB@IL@H>KABU>@QIVELT QEBMFB@BP?OB>HFPIBPPFJMLOQ>KQQE>KTLOOVFKD>?LRQ
CFKAFKD�@LKPB@RQFSB�KRJ?BOP�QE>Q�PRJ�QL�QEB�@LOOB@Q�QLQ>I
��PH�VLROPBIC�

` 5E>Q�FP�QEB�PRJ�LC�>II�QEB�KRJ?BOP�LK�QEB�@IL@HiP�C>@B�

` !>K�'�CFKA�QTL�@LKPB@RQFSB�KRJ?BOP�QE>Q�DFSB�QEB�@LOOB@Q�PRJ��-O�CLRO�@LKPB@RQFSB�KRJ?BOP��-O�PLJB

&(%�"�# )%",�$� )*(�* � � � � ) O ��



LQEBO�>JLRKQ�

` &LT�AL�'�HKLT�TEBK�'�>J�ALKB��5EBK�PELRIA�'�PQLM�ILLHFKD�

-C @LROPB�PLISFKDQEBNRBPQFLK>?LRQ@LKPB@RQFSBKRJ?BOPFPKLQQEBP>JB>PPLISFKDQEBLOFDFK>IMOL?IBJ
7LR
E>SBQLDL?>@H>KAPBBFCQEB@IL@H@>K>@QR>IIV?OB>H>M>OQPLQE>QB>@EMFB@BDFSBPVLRLKBLCQELPB@LKPB@RQFSB
KRJ?BOP
�+>V?B�VLR�@>K�PLISB�QEB�J>QE�MOL?IBJ��?RQ�FQ�ALBP�KLQ�QO>KPI>QB�FKQL�PLISFKD�QEB�@IL@H�MOL?IBJ


#; 8,5/6 %85?371%=;+=/1B�� �!EB@H7LRO�PPRJMQFLKP�
$0-6 ;74>16/8:7*4-5;� 1<1;-);A <74151<A7=:<016316/
*A ),,16/ -@<:));;=58<176;<0)<): - 67<16<0-8:7*4-5� �- ;=:- A7=);3 A7=:;-4.��5 � +76;<:)1616/5A <016316/
<77�5=+0�

'K QEB@IL@HMOL?IBJ�?B@>RPBQEBCFOPQPLIRQFLKE>PQEB@IL@H?OLHBKO>AF>IIV�>II QEOBBMFB@BPJBBQ>QQEB@BKQBO�
PLFQILLHPIFHBPIF@FKD> MFB��J>KVMBLMIB>PPRJBQE>QFPELT QEB@IL@HJRPQ?OB>H
 RQQEBMOL?IBJALBPKLQ
OBNRFOB�QEB�@IL@H�QL�?OB>H�O>AF>IIV
�'Q�JFDEQ�?OB>H�FKQL�MFB@BP�IFHB�QEFP�

5 BOBVLR>PPRJFKDQEB@IL@HTLRIA?OB>HFK> PMB@FCF@T>V� 2OVQLPLISBQEBMOL?IBJKLT� FCVLRE>SBKLQ
>IOB>AV
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�5G1B5�?6�&1DD5B>CU

2EBf*LLH CLO.>QQBOKPgPQO>QBDV@>K?BM>OQF@RI>OIV>MMB>IFKD�?RQVLRE>SBQL?B@>OBCRI�"L KLQCLODBQQEBf>KA
#UMI>FKg�M>OQ�LC�QEB�PQO>QBDV
�,LQ�>II�M>QQBOKP�>OB�L?SFLRP��>KA�KLQ�>II�LC�QEBJ�TFII�@LKQFKRB


&B?2<5=��&B?2<5=����?DC�?>�1��9B3<5���?DC�?>�1��9B3<5�

1Q>OQ�TFQE�>�@FO@IB


'C�'�MRQ�QTL�ALQP�LK�QEB�@FO@IB�>KA�@LKKB@Q�QEBJ��QEB�IFKB�AFSFABP�QEB�@FO@IB�FKQL�QTL�MFB@BP
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'C�'�MRQ�QEOBB�ALQP�LK�QEB�@FO@IB�>KA�@LKKB@Q�B>@E�M>FO�LC�ALQP��QEB�IFKBP�AFSFABP�QEB�@FO@IB�FKQL�CLRO�MFB@BP


1RMMLPBVLRMRQLKBERKAOBAALQPLK > @FO@IB>KA@LKKB@QB>@EM>FOLCALQP�JB>KFKDBSBOVALQFP
@LKKB@QBAQL�� LQEBOALQP
&LT J>KVMFB@BPTFIIVLRDBQ�*FKBPJ>V @OLPPB>@ELQEBO� ?RQ>PPRJBQEB
MLFKQP�>OB�@ELPBK�PL�QE>Q�QEOBB�LO�JLOB�IFKBP�KBSBO�JBBQ�>Q�>�PFKDIB�MLFKQ


*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

�CQBOVLRE>SBTLOHBALKQEBMOL?IBJLKVLROLTK CLO> TEFIB�Q>IHQEOLRDEVLROFAB>PTFQE> M>OQKBO
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�BSBKFCVLRE>SBKLQPLISBAFQ�
5E>QPQO>QBDFBPAFAVLRQOV�5E>QAFAVLRCFDROBLRQ�5E>QNRBPQFLKPAL
VLR�PQFII�E>SB�

2EBK>QRO>IT>VQLTLOHLKQEFPMOL?IBJFPQLRPBPJ>IIBOKRJ?BOPLCALQP>KAILLHCLO> M>QQBOK�OFDEQ�'CVLR
E>SBKLQ>IOB>AV� QOVFQ
&LT J>KV MFB@BPTEBKVLRE>SBCLROALQP�$FSBALQP�&LT TLRIAVLRABP@OF?BQEB
M>QQBOK�

,LT QOVPFUALQP
7LRTFIIT>KQQLAO>T>?FD@FO@IB>KAPM>@BLRQQEBPFUALQPQLJ>HBVLRO@LRKQFKDB>PFBO
 2EBK
@>OBCRIIV@LRKQRMELT J>KVMFB@BPVLRDBQ
'QFPMOL?>?IV> DLLAFAB>QLTLOHTFQE> M>OQKBOPLVLR@>K@EB@H
B>@ELQEBOiPTLOH
+>HBPROBVLR@LRKQBSBOVMFB@BLK@B>KAALKLQ@LRKQ>KVMFB@BQTF@B
&LT @>KVLR?BPROB
QE>Q�VLR�AL�QE>Q�

5 BOBVLRPROMOFPBA�$LOQEBCFOPQPBSBO>IPQBMP�FQPBBJPQL?BQEB@>PBQE>QTEBKVLR>AA> ALQVLRALR?IBQEB
KRJ?BOLCMFB@BP
 RQQE>QTLRIAJB>KQE>QCLOPFUALQP�VLRPELRIADBQ�� MFB@BP�>KAVLRLKIVDBQ�� LO���
ABMBKAFKDLKELT QEBALQP>OB>OO>KDBA
,L J>QQBOTE>QVLRAL�VLR@>KKLQDBQ�� MFB@BP
2EBM>QQBOKPFJMIV
ALBP�KLQ�ELIA�RM


+>QEBJ>QF@F>KPILSBILLHFKDCLOM>QQBOKP>KACFKAFKDQEBJ
5 B DBQBU@FQBA?V M>QQBOKP
 RQTB >OB>IPLSBOV
PHBMQF@>I�LC�M>QQBOKP��'C�TB�@>KKLQ�BUMI>FK�TEV�>�M>QQBOK�TLRIA�L@@RO��QEBK�TB�>OB�KLQ�TFIIFKD�QL�GRPQ�?BIFBSB�FQ


$LOBU>JMIB�FCJV KRJ?BOM>QQBOKPQ>OQPLRQ��� �� �� c ' @>KCFKAILQPLCT>VPQL@LKQFKRBQEBM>QQBOK�B>@ELC
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�
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�
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�
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�
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�
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�
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g 2EBSBO?FPfBNR>IP
g�KA QEBL?GB@QFPf�� �
g 2EFPFP>SBOVDLLAQBPQTEBK
VLR�TOFQB�J>QEBJ>QF@P��QOV�QL�OB>A�FQ�LRQ�ILRA
�#SBK�QEB�BNR>QFLKP�PELRIA�OB>A�K>QRO>IIV��IFHB�#KDIFPE�PBKQBK@BP


1Q>QBJBKQ��� FPAFCCBOBKQCOLJQEBLQEBOP
'QFP@>IIBA>9+;+.8A� >PQ>QBJBKQQE>QFPPBIC�@LKQO>AF@QLOV
 'CFQFPQORB�
QEBKTB @LK@IRABQE>QFQFPC>IPB
�5EV�� 'CFQFPC>IPB�QEBKTB @LK@IRABQE>QFQFPQORB
�5EV�� .>O>ALUBP>OBKL
DLLA�>P�J>QEBJ>QF@>I�PQ>QBJBKQP��?B@>RPB�FQ�@>KKLQ�?B�QORB�>KA�FQ�@>KKLQ�?B�C>IPB


�>4�	�?B�>4�	�?B

!LKPFABO�QEFP�PBKQBK@B�

�CQBO�TLOH��'�TFII�DL�QL�QEB�?B>@E��LO�'�TFII�AL�JV�DOL@BOV�PELMMFKD


'K BSBOVA>V#KDIFPE�QE>QMOL?>?IVJB>KPQE>QFC' DLQLQEB?B>@E�' TFIIKLQDLPELMMFKD
' TFIIALLKBLOQEB
LQEBO��?RQ�KLQ�?LQE�>@QFSFQFBP
�2EFP�FP�@>IIBA�>K�fBU@IRPFSB�LO
g

5 B@>KRPR>IIVQBIICOLJ@LKQBUQTEBQEBO>PMB>HBOJB>KPfBFQEBOLKBLOQEBLQEBOLO?LQE�gLOTEBQEBOEBJB>KP
fBFQEBOLKBLOQEBLQEBO?RQKLQ?LQE
g�1LJB MBLMIBRPBQEB>THT>OAMEO>PBf>KA�LOgQLABP@OF?BQEBCFOPQLMQFLK
�
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0BJBJ?BOQE>QFKJ>QEBJ>QF@>I@LJJRKF@>QFLK�QELRDE�TB E>SBQL?BSBOVMOB@FPB
5 B@>KKLQOBIVLK@LKQBUQ
LO�>PPRJMQFLKP�>?LRQ�TE>Q�FP�FJMIFBA�LO�RKABOPQLLA
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'K�J>QEBJ>QF@P��QEB�TLOA�fLOg�>IT>VP�JB>KP�fLKB�LO�QEB�LQEBO�LO�?LQE
g

2EB�TLOA�f>KAg�>IT>VP�JB>KP�f?LQE�>OB�QORB
g
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$LO�B>@E�PBKQBK@B�?BILT�

` "B@FAB�FC�QEB�@ELF@B@����J>HBP�QEB�PQ>QBJBKQ�QORB�LO�C>IPB


` !ELLPB�>�AFCCBOBKQ�S>IRB�LCQE>Q�J>HBP�QEB�PQ>QBJBKQ�QORB��LO�P>V�TEV�QE>Q�FP�KLQ�MLPPF?IB�


` !ELLPB�>�AFCCBOBKQ�S>IRB�LCQE>Q�J>HBP�QEB�PQ>QBJBKQ�C>IPB��LO�P>V�TEV�QE>Q�FP�KLQ�MLPPF?IB�


�
 @FP�LAA�LO@FP�BSBK


�
 @FP�LAA�>KA@FP�BSBK


�
 @FP�MOFJB�LO@FP�LAA


�
 @��� LO@���


�
 @��� >KA@���


�
 @
�������LO @�E�����


�
 @l��� @LO@l��� @�

�
 @l��� @>KA@l��� @�

�
 @l��� @LO@l�����


'E1>D9695BC'E1>D9695BC

&B?2<5=��
&B?2<5=��
��<<��2?ED�D85��5>:1=9>C���<<��2?ED�D85��5>:1=9>C�

7LR>OBE>KABA>KBKSBILMBCFIIBATFQEJLKBV� >KAVLR>OBQLIAf#SBOV?FIIFKQEFPBKSBILMBFP>���� ?FII
g

` 5E>Q�TLRIA�@LKSFK@B�VLR�?BVLKA�>KV�ALR?Q�QE>Q�QEB�PBKQBK@B�FP�QORB��&LT�@LRIA�VLR�@LKSFK@B
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PLJBLKB�BIPB�QE>Q�QEB�PBKQBK@B�FP�QORB�

` 5E>Q�TLRIA�@LKSFK@B�VLR�?BVLKA�>KV�ALR?Q�QE>Q�QEB�PBKQBK@B�FP�C>IPB��&LT�@LRIA�VLR�@LKSFK@B
PLJBLKB�BIPB�QE>Q�QEB�PBKQBK@B�FP�C>IPB�

1RMMLPB�VLR�TBOB�DFSBK�>�AFCCBOBKQ�PBKQBK@B��f2EBOB�FP�>������?FII�FK�QEFP�BKSBILMB
g

` 5E>Q�TLRIA�@LKSFK@B�VLR�?BVLKA�>KV�ALR?Q�QE>Q�QEB�PBKQBK@B�FP�QORB��&LT�@LRIA�VLR�@LKSFK@B
PLJBLKB�BIPB�QE>Q�QEB�PBKQBK@B�FP�QORB�

` 5E>Q�TLRIA�@LKSFK@B�VLR�?BVLKA�>KV�ALR?Q�QE>Q�QEB�PBKQBK@B�FP�C>IPB��&LT�@LRIA�VLR�@LKSFK@B
PLJBLKB�BIPB�QE>Q�QEB�PBKQBK@B�FP�C>IPB�
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5E>QFPQEBAFCCBOBK@B?BQTBBKQEBQTLPBKQBK@BP�&LT ALBPQE>QAFCCBOBK@B>CCB@QVLROJBQELAQLAB@FAB
FC�QEB�PQ>QBJBKQ�FP�QORB�LO�C>IPB�

1LJB�J>QEBJ>QF@>I�PQ>QBJBKQP�E>SB�QEFP�CLOJ�

` f#SBOV�QFJBcg

` f$LO�>II�KRJ?BOP
�
�
�g

` f$LO�BSBOV�@ELF@B
�
�
�g

` f'QiP�>IT>VP�QORB�QE>Q
�
�
�g

2EBPB�>OB=61>-:;)4PQ>QBJBKQP
�1R@E�PQ>QBJBKQP�@I>FJ�QE>Q�PLJBQEFKD�FP�>IT>VP�QORB��KL�J>QQBO�TE>Q


` 2L�MOLSB�>�RKFSBOP>I�PQ>QBJBKQ�FP�C>IPB��VLR�JRPQ�CFKA�>K�BU>JMIB�TEBOB�FQ�C>FIP
�2EFP�FP�@>IIBA�>
-8>7=/;/A+695/ QL�QEB�PQ>QBJBKQ


` 2L�MOLSB�>�RKFSBOP>I�PQ>QBJBKQ�FP�QORB��VLR�JRPQ�BFQEBO�@EB@H�BSBOV�PFKDIB�@>PB��LO�VLR�JRPQ�CFKA�>�ILDF@>I
OB>PLK�TEV�FQ�TLRIA�?B�QORB
��1LJBQFJBP�QEB�CFOPQ�LMQFLK�FP�FJMLPPF?IB��?B@>RPB�QEBOB�JFDEQ�?B�FKCFKFQBIV
J>KV�@>PBP�QL�@EB@H
�7LR�TLRIA�KBSBO�CFKFPE��

1LJB�J>QEBJ>QF@>I�PQ>QBJBKQP�E>SB�QEFP�CLOJ�

` f1LJBQFJBPcg

` f2EBOB�FP�PLJB�KRJ?BO
�
�
�g

` f$LO�PLJB�@ELF@B
�
�
�g

` f�Q�IB>PQ�LK@Bcg
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2EBPB>OB-@1;<-6<1)4PQ>QBJBKQP
1R@EPQ>QBJBKQP@I>FJQEBOBFPPLJBBU>JMIBTEBOBQEBPQ>QBJBKQFPQORB�?RQFQ
J>V�KLQ�>IT>VP�?B�QORB


` 2L�MOLSB�>K�BUFPQBKQF>I�PQ>QBJBKQ�FP�QORB��VLR�J>V�GRPQ�CFKA�QEB�BU>JMIB�TEBOB�FQ�TLOHP


` 2L�MOLSB�>K�BUFPQBKQF>I�PQ>QBJBKQ�FP�C>IPB��VLR�JRPQ�BFQEBO�PELT�FQ�C>FIP�FK�BSBOV�PFKDIB�@>PB��LO�VLR�JRPQ
CFKA�>�ILDF@>I�OB>PLK�TEV�FQ�@>KKLQ�?B�QORB
��1LJBQFJBP�QEB�CFOPQ�LMQFLK�FP�FJMLPPF?IB��
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$LO�B>@E�PQ>QBJBKQ�?BILT��AL�QEB�CLIILTFKD�

` "B@FAB�FC�FQ�FP�>�RKFSBOP>I�PQ>QBJBKQ�LO�>K�BUFPQBKQF>I�PQ>QBJBKQ
��2EFP�@>K�?B�QOF@HV�?B@>RPB�FK�PLJB
PQ>QBJBKQP�QEB�NR>KQFCFBO�FP�fEFAABKg�FK�QEB�JB>KFKD�LC�QEB�TLOAP
�

` "B@FAB�FC�QEB�PQ>QBJBKQ�FP�QORB�LO�C>IPB��>KA�AL�VLRO�?BPQ�QL�GRPQFCV�VLRO�AB@FPFLK
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g

2EBPB�@>OAP�>OB�LK�>�Q>?IB
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LKB�Q>?IB��QEBOB�>OB�CLRO�VLRKD�MBLMIB�

` -KB�MBOPLK�E>P�>�@>K�LC�?BBO��>KLQEBO�E>P�>�?LQQIB�LC�!LHB��?RQ�QEBFO�'"P�E>MMBK�QL�?B�C>@B�ALTK�PL
VLR�@>KKLQ�PBB�QEBFO�>DBP


` 7LR�@>K��ELTBSBO��PBB�QEB�'"P�LC�QEB�LQEBO�QTL�MBLMIB
�-KB�FP�RKABO�QEB�AOFKHFKD�>DB��QEB�LQEBO�FP
>?LSB�FQ
�2EBV�?LQE�E>SB�CFWWV�@IB>O�AOFKHP�FK�DI>PPBP��>KA�VLR�>OB�KLQ�PROB�FC�QEBV�>OB�AOFKHFKD�PLA>
T>QBO�LO�DFK�>KA�QLKF@
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'CPLJB�PQ>QBJBKQQEBKPLJB�PQ>QBJBKQ


5EBOB�QEB�CFOPQ�PQ>QBJBKQ�FP�QEB2B98=2/<3<>KA�QEB�PB@LKA�PQ>QBJBKQ�FP�QEB-87-5><387
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2EBPB>OBB>@E@LKAFQFLK>IPQ>QBJBKQP�QELRDEQEBV>OBKLQ>II PQ>QBAFKfFC�QEBKgCLOJ
'ABKQFCVQEB
EVMLQEBPFPLCB>@EPQ>QBJBKQ
�7 LRJ>V T>KQQLOBTOFQBQEBPBKQBK@B>P>KBNRFS>IBKQfFC�QEBKgPQ>QBJBKQ
�
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�
 �K�FKQBDBO6 FP�BSBK�FC�FQ�FP�>�JRIQFMIB�LC��

6 FP�BSBK
��6 FP�>�JRIQFMIB�LC��


�
 'C 6 FP�LAA��QEBK6 FP�MOFJB

6 FP�LAA
��6 FP�MOFJB


�
 2EB�QB>J�TFKP�TEBK�((�MI>VP

2EB�QB>J�TFKP
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0BJBJ?BOQE>Q> J>QEBJ>QF@>IPQ>QBJBKQJRPQE>SB> ABCFKFQBQORQES>IRB
'QFPBFQEBOQORBLOC>IPB�TFQEKLDO>V
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C>IPB�1ROBIV� FQABMBKAPLKTEBQEBOQEBEVMLQEBPFP>KAQEB@LK@IRPFLK>OBQORBLOC>IPB
 RQELT� BU>@QIV� @>KVLR
AB@FAB�

2EBHBVFPQLQEFKHLC>@LKAFQFLK>IPQ>QBJBKQIFHB>MOLJFPB�>KA>PHVLROPBIC�RKABOTE>Q@LKAFQFLK�P�TFII' E>SB
?OLHBK�JV�MOLJFPB�

�H1=@<5C�H1=@<5C

Example 1Example 1. Here is a conditional statement:. Here is a conditional statement:

'C�'�TFK�QEB�ILQQBOV��QEBK�'iII�DFSB�B>@E�LC�JV�PQRABKQP�������


2EBOB�>OB�CLRO�QEFKDP�QE>Q�@>K�E>MMBK�

` &;>/�2B98=2/<3<��=;>/�-87-5><387�'�AL�TFK�QEB�ILQQBOV��>KA�'�AL�DFSB�BSBOVLKB�FK�@I>PP�������
�'
HBMQ�JV�MOLJFPB��PL�QEB�@LKAFQFLK>I�PQ>QBJBKQ�FP�203#


` &;>/�2B98=2/<3<��0+5</�-87-5><387�'�AL�TFK�QEB�ILQQBOV��?RQ�'�AB@FAB�KLQ�QL�DFSB�BSBOVLKB�FK�@I>PP
������
�'�?OLHB�JV�MOLJFPB��PL�QEB�@LKAFQFLK>I�PQ>QBJBKQ�FP�$�*1#


` �+5</�2B98=2/<3<��=;>/�-87-5><387�'�AL�KLQ�TFK�QEB�ILQQBOV��?RQ�'�>J�BU@BBAFKDIV�DBKBOLRP��PL�'�DL
>EB>A�>KA�DFSB�BSBOVLKB�FK�@I>PP�������
�'�AFA�KLQ�?OB>H�JV�MOLJFPB���"L�VLR�PBB�TEV���1L�QEB
@LKAFQFLK>I�PQ>QBJBKQ�FP�203#


` �+5</�2B98=2/<3<��0+5</�-87-5><387�'�AL�KLQ�TFK�QEB�ILQQBOV��PL�'�AL�KLQ�DFSB�BSBOVLKB�FK�@I>PP
������
�'�AFA�KLQ�?OB>H�JV�MOLJFPB���"L�VLR�PBB�TEV���1L�QEB�@LKAFQFLK>I�PQ>QBJBKQ�FP�203#


5E>Q@>KTB @LK@IRABCOLJQEFP�� -87.3=387+5<=+=/6/7=3<0+5</875B@2/7 =2/ 2B98=2/<3<3<=;>/
+7. =2/ -87-5><3873<0+5</�'K BSBOVLQEBOFKPQ>K@B�QEBMOLJFPB�>PFQTBOB�E>PKLQ?BBK?OLHBK
'C>
J>QEBJ>QF@>I�PQ>QBJBKQ�FP�KLQ�C>IPB��FQ�JRPQ�?B�QORB


Example 2.Example 2.Here is another conditional statement:Here is another conditional statement:

'C�VLR�IFSB�FK�&LKLIRIR��QEBK�VLR�IFSB�FK�&>T>FF


'P QEFPPQ>QBJBKQQORBLOC>IPB�'QPBBJPIFHBFQPELRIAABMBKALKTEL QEBMOLKLRKfVLRgOBCBOPQL�>KA
TEBQEBO�QE>Q�MBOPLK�IFSBP�FK�&LKLIRIR�LO�KLQ
�*BQ�RP�QEFKH�FQ�QEOLRDE�

` 1LLHFJ�IFSBP�FK�&LKLIRIR��PL�QEB�EVMLQEBPFP�FP�QORB
�1FK@B�&LKLIRIR�FP�FK�&>T>FF��PEB�ALBP�IFSB�FK
&>T>FF
�2EB�PQ>QBJBKQ�FP�QORB�>?LRQ�1LLHFJ��PFK@B�?LQE�QEB�EVMLQEBPFP�>KA�@LK@IRPFLK�>OB�QORB


` "BB"BB�IFSBP�FK�*LP��KDBIBP
�2EB�PQ>QBJBKQ�FP�QORB�>?LRQ�"BB"BB�PFK@B�QEB�EVMLQEBPFP�FP�C>IPB


1L FKC>@QFQALBPKLQJ>QQBO�2EBPQ>QBJBKQFPQORBBFQEBOT>V
 2EBOFDEQT>VQLRKABOPQ>KAPR@E>PQ>QBJBKQ
FP�>P�>�RKFSBOP>I�PQ>QBJBKQ��f#SBOVLKB�TEL�IFSBP�FK�&LKLIRIR�IFSBP�FK�&>T>FF
g

2EFPPQ>QBJBKQFPQORB�>KAEBOBFPELT VLRJFDEQGRPQFCVFQ�f.F@H>O>KALJMBOPLKTEL IFSBPFK&LKLIRIR

2E>QMBOPLKIFSBPFK&>T>FF�PFK@B&LKLIRIRFPFK&>T>FF��PLQEBPQ>QBJBKQFPQORBCLOQE>QMBOPLK
' ALKLQ

� � ( � �+" +)� %� "�$�+�� � �$ #�*� �#�*� �) O 
�



KBBAQL@LKPFABOMBLMIBTELALKLQIFSBFK&LKLIRIR
2EBPQ>QBJBKQFP>RQLJ>QF@>IIVQORBCLOQELPBMBLMIB�
?B@>RPB�QEB�EVMLQEBPFP�FP�C>IPB�g

Example 3Example 3. How do we show a (universal) conditional statement is false?. How do we show a (universal) conditional statement is false?

7LR�KBBA�QL�DFSB�>�PMB@FCF@�FKPQ>K@B�TEBOB�QEB�EVMLQEBPFP�FP�QORB�>KA�QEB�@LK@IRPFLK�FP�C>IPB
�$LO�BU>JMIB�

'C�VLR�>OB�>�DLLA�PTFJJBO��QEBK�VLR�>OB�>�DLLA�PROCBO


"L VLRHKLTPLJBLKBCLOTELJ QEBEVMLQEBPFPFPQORB�QE>QMBOPLKFP>DLLAPTFJJBO�?RQQEB@LK@IRPFLK
FP�C>IPB��QEB�MBOPLK�FP�KLQ�>�DLLA�PROCBO���2EBK�QEB�PQ>QBJBKQ�FP�C>IPB�

*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

$LO�B>@E�@LKAFQFLK>I�PQ>QBJBKQ��AB@FAB�FC�FQ�FP�QORB�LO�C>IPB
�(RPQFCV�VLRO�>KPTBO


�
 'C QEBK 


�
 'C QEBK 


�
 'C QEBK�>II�LAA�KRJ?BOP�>OB�MOFJB


�
 'C QEBK�>II�LAA�KRJ?BOP�>OB�MOFJB


�
 'C�>�KRJ?BO�E>P�>���FK�QEB�LKBiP�MI>@B��QEBK�QEB�KRJ?BO�FP�BSBK


�
 'C�>�KRJ?BO�FP�BSBK��QEBK�QEB�KRJ?BO�E>P�>���FK�QEB�LKBiP�MI>@B


�
 'C�QEB�MOLAR@Q�LC�QTL�KRJ?BOP�FP����QEBK�LKB�LC�QEB�KRJ?BOP�FP��


�
 'C�QEB�PRJ�LC�QTL�KRJ?BOP�FP����QEBK�LKB�LC�QEB�KRJ?BOP�FP��


*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5�*G?�DBED8C�1>4�1�<95��*G?�DBED8C�1>4�1�<95�

-K VLROLTK�@LJBRMTFQEQTL@LKAFQFLK>IPQ>QBJBKQPQE>Q>OBQORB>KALKBQE>QFPC>IPB
1E>OBVLROQEOBB
PQ>QBJBKQPTFQE>M>OQKBO� ?RQALKLQP>VTEF@E>OBQORB>KATEF@EFPC>IPB
1BBFCVLROM>OQKBO@>KCFDROBFQ
LRQ�
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�H@<19>9>7�/?EB�-?B;

�Q FQPEB>OQ�J>QEBJ>QF@PFP>PL@F>IBKAB>SLO
 #SBKFCVLRTLOHLKMOL?IBJP>II?VVLROPBIC�VLRE>SBKLQOB>IIV
PLISBAQEBMOL?IBJRKQFIVLRE>SBBUMI>FKBAVLROTLOHQLPLJBLKBBIPB�>KAQEBVPFDKLCCLKFQ
.OLCBPPFLK>I
J>QEBJ>QF@F>KPTOFQBGLROK>I>OQF@IBP�?LLHP�>KADO>KQMOLMLP>IP
2B>@EBOPBUMI>FKJ>QEBJ>QF@>IFAB>PQLQEBFO
PQRABKQP?LQEFKTOFQFKD>KALO>IIV
 #UMI>FKFKDVLROTLOHFPOB>IIV>KBPPBKQF>IM>OQLCQEBMOL?IBJ�PLISFKDMOL@BPP�
>KA�MOL?>?IV�PELRIA�E>SB�?BBK�.]IV>iP�PQBM��


5 OFQFKDFKJ>QEBJ>QF@PFPAFCCBOBKQCOLJTOFQFKDMLBQOVLO>K#KDIFPEM>MBO
 2EBDL>ILCJ>QEBJ>QF@>ITOFQFKDFP
KLQCILOFAABP@OFMQFLK�?RQ@I>OFQV
 'CVLROOB>ABOALBPKLQRKABOPQ>KA�QEBKVLRE>SBKLQALKB>DLLAGL?
&BOB>OB
PLJB�QFMP�CLO�DLLA�J>QEBJ>QF@>I�TOFQFKD


�8 !8= &>;7 37%-;+=-2) 8;4� 5EBKVLR>OBPLISFKDMOL?IBJP>KAKLQBUBO@FPBP�VLR>OBDLFKDQLE>SB> ILQ
LCC>IPBPQ>OQP
7LR>OBDLFKDQLQOV>ILQLCQEFKDPQE>QALKLQTLOH
7LR>OBDLFKDQLJ>HB>ILQLCJFPQ>HBP
7LR
>OBDLFKDQLRPBP@O>Q@EM>MBO
 �Q PLJBMLFKQ�ELMBCRIIV��VLRTFIIP@OF??IBALTK>KFAB>QE>Q>@QR>IIVPLISBPQEB
MOL?IBJ
&LLO>V�2E>QM>MBOFPKLQTE>QVLRT>KQQLQROKFKLOPE>OBTFQEQEBTLOIA
2>HBQE>QFAB>�>KATOFQBFQ
RM�@>OBCRIIV��KB>QIV��>KA�@IB>OIV
��2EB�OBPQ�LC�QEBPB�QFMP�>MMIV�QL�QE>Q�TOFQB�RM
�

�$/�<=+=/=2/ #; 8,5/6� "L KLQ>PPRJBVLROOB>ABOHKLTPTE>QMOL?IBJVLR>OBPLISFKD
�#SBKFCFQFPQEBQB>@EBO
TEL >PPFDKBAQEBMOL?IBJ��'CQEBMOL?IBJE>P> SBOVILKDABP@OFMQFLK�VLR@>KPRJJ>OFWBFQ
7LRALKLQE>SB
OBTOFQB�FQ�TLOA�CLO�TLOA�LO�DFSB�>II�LC�QEB�ABQ>FIP��?RQ�J>HB�PROB�QEB�NRBPQFLK�FP�@IB>O


�5/+;5B �3?/ =2/ �7<@/;� 'QFPKLQ>?>AFAB>QLPQ>QBQEB>KPTBOOFDEQRMCOLKQ�QEBKPELTQEBTLOHQLGRPQFCVVLRO
>KPTBO
 2E>QT>V� QEBOB>ABOHKLTPTE>QVLR>OBQOVFKDQLGRPQFCV>PQEBVOB>A
'QJ>HBPQEBFOGL?JR@EB>PFBO�
>KAJ>HFKDQEBOB>ABOiPGL?B>PFBOPELRIA?BLKBLCVLROMOFJ>OVDL>IP�'K >KV@>PB�QEB>KPTBOPELRIA?B@IB>OIV
PQ>QBA�PLJBTEBOB�FK�QEB�TOFQBRM��>KA�FQ�PELRIA�?B�B>PV�QL�CFKA


�/ �8;; /-=� -C @LROPB�BSBOVLKBJ>HBPJFPQ>HBP>PQEBV>OBTLOHFKDLK> MOL?IBJ
 RQTB >OBQ>IHFKD>?LRQ
>CQBOVLRE>SBPLISBAQEBMOL?IBJ�TEBKVLR>OBTOFQFKDRMVLROPLIRQFLKQLPE>OBTFQEPLJBLKBBIPB
2EB?BPQ
TOFQFKDFKQEBTLOIA@>KKLQP>SB>TOLKD>MMOL>@E>KA>TOLKD>KPTBO
 !EB@HVLROTLOH@>OBCRIIV
 �PH PLJBLKB
BIPB�QL�OB>A�VLRO�PLIRQFLK�TFQE�>�@OFQF@>I�BVB


�><=30B* 8>; �7<@/;� 7LR@>KKLQPFJMIVDFSB>K>KPTBO>KABUMB@QVLROOB>ABOQLfQ>HBVLROTLOACLOFQ
g
7LRE>SBQLBUMI>FKELT VLRHKLTVLRO>KPTBOFP@LOOB@Q
2EFPJB>KPfPELTFKDVLROTLOH�gBUMI>FKFKDVLRO
OB>PLKFKD�>KAGRPQFCVFKDTE>QVLRP>V
 7LRKBBAQL>KPTBOQEBNRBPQFLK�f&LT AL VLRHKLTVLRO>KPTBOFP
OFDEQ�g
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�/ �87-3</� 2EBOBFPKL?LKRPMOFWBCLOTOFQFKD> ILQFKJ>QE@I>PP
2EFKH@IB>OIV>KATOFQB@IB>OIV
 'CVLRCFKA
VLROPBIC�DLFKD�LK�>KA�LK��PQLM��QEFKH�>?LRQ�TE>Q�VLR�OB>IIV�T>KQ�QL�P>V��>KA�PQ>OQ�LSBO


'</ ( +;3+,5/<+7. �:>+=387<� �K BNR>QFLK@>K?BJR@EB>PFBOQLOB>A>KARKABOPQ>KAQE>K>ILKDM>O>DO>MELC
QBUQABP@OF?FKD> @>I@RI>QFLK
+>QEBJ>QF@>ITOFQFKDLCQBKE>P> ILQCBTBOTLOAP�>KA> ILQJLOBBNR>QFLKP�QE>K
LQEBO�HFKAP�LC�TOFQFKD


�/037/ B8>; ( +;3+,5/<�'CVLRRPBS>OF>?IBPFKQEBPLIRQFLKLCVLROMOL?IBJ�>IT>VPP>VTE>Q> S>OF>?IBPQ>KAP
CLO?BCLOBVLRRPBFQ
'CVLRRPB>KBNR>QFLK�P>VTEBOBFQ@LJBPCOLJ>KATEVFQ>MMIFBPQLQEFPPFQR>QFLK
"L KLQ
J>HB�VLRO�OB>ABO�DRBPP�

'</ #3-=>;/<� 'CMF@QROBPEBIMBAVLRPLISBQEBMOL?IBJ�FK@IRABKF@BSBOPFLKPLCQELPBMF@QROBPFKVLROCFK>I
PLIRQFLK
#SBKFCVLRAFAKLQAO>T> MF@QROBQLPLISBQEBMOL?IBJ�FQPQFIIJFDEQEBIMVLROOB>ABORKABOPQ>KAQEB
PLIRQFLK
��KA�QE>Q�FP�VLRO�DL>I�

'</ �8;; /-= %9/55371+7. �;+66+;� .OLLCOB>AVLROTLOH
� DLLAQBPQFPQLOB>AVLROTLOH>ILRA�QEFP
FK@IRABPOB>AFKDQEBBNR>QFLKP>KA@>I@RI>QFLKP>ILRA�
2EBOBPELRIA?B@LJMIBQB�K>QRO>I�PLRKAFKDPBKQBK@BP

 B BPMB@F>IIV@>OBCRITFQEMOLKLRKP
� SLFARPFKDfFQg>KAfQEBVgCLOJ>QEBJ>QF@>IL?GB@QP�RPBQEBK>JBPLCQEB
L?GB@QP��LO�S>OF>?IBP��FKPQB>A


�8;6+= �5/+;5B� "L KLQTOFQBLKBILKDM>O>DO>ME
1BM>O>QBVLROQELRDEQP
.RQ@LJMIF@>QBABNR>QFLKPLK>PFKDIB
AFPMI>VBAIFKBO>QEBOQE>KFKQEBJFAAIBLC>M>O>DO>ME
"L KLQTOFQBQLLPJ>II
 "L KLQJ>HBVLROOB>ABOPQORDDIB
QL�OB>A�>KA�RKABOPQ>KA�VLRO�TLOH


�-478@5/.1/��855+,8;+=8;<� 'C�VLR�TLOHBA�TFQE�PLJBLKB�BIPB�LK�PLISFKD�QEB�MOL?IBJ��DFSB�QEBJ�@OBAFQ�

&BOB�FP�>�MOL?IBJ�VLRiSB�>IOB>AV�PBBK�

&B?2<5=���&B?2<5=���

$FKAQEBI>ODBPQBFDEQ�AFDFQKRJ?BOJ>ABRMLCQEBAFDFQP�� �� �� �� �� �� �� >KA� PR@EQE>QQEB�i P>OB
PBM>O>QBA?VLKBAFDFQ�QEB�i P>OBPBM>O>QBA?VQTLAFDFQP�QEB�i P?VQEOBBAFDFQP�>KAQEB�i P?VCLROAFDFQP


*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

 BILT VLRTFIICFKAPBSBO>IPLIRQFLKPQE>QTBOBQROKBAFK?VPQRABKQP
3PFKDQEB@OFQBOF>>?LSB�ELTTLRIA
VLR�P@LOB�QEBPB�PLIRQFLKP�LK�>�P@>IB�LC���QL����%FSB�OB>PLKP�CLO�VLRO�>KPTBOP
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%85>=387�1LIRQFLK���


��������

2EFP�FP�QEB�I>ODBPQ�BFDEQ�AFDFQ�?�@�QEB��P��������������>II�PBM>O>QBA�?V�QEB�DFSBK�>JLRKQ�LC�PM>@BP


%85>=387�1LIRQFLK���


��������

7LRE>SBQLE>SBQEB� FKQEBEFDEBPQMI>@B>KATLOHALTKCOLJQEBOB
&LTBSBORK>?IBQLCLIILTQEBORIBP
QEB���>KA�QEB���FK�QEB���H�>KA����H�MI>@B�JRPQ�PTFQ@E


%85>=387�1LIRQFLK���


��������

$FOPQ�' E>AQLPQ>OQTFQEQEB�� ?B@>RPBQE>QFPQEBI>ODBPQAFDFQ' @LRIAPQ>OQTFQEQLDBQQEBI>ODBPQ�
 2EBK
' E>AQLMI>@BQEBKBUQ� CFSBPM>@BP>T>V?B@>RPB' HKBTQEBOBE>AQL?BCLROAFDFQPPBM>O>QFKDQEBQTL
�i P
 ,BUQ�' MI>@B� FKQEBPB@LKAAFDFQPMLQ?B@>RPB� LO� TLRIAFKQBOCBOBTFQEQEBORIBLCELT J>KV
AFDFQP@LRIAPBM>O>QBQEBJ�TEF@E>IILTBAJB QL>IPLMI>@BTEBOBQEBKBUQ� PELRIA?B
' QEBKMI>@BAQEB
� ?B@>RPBLMBKFKDPM>@BPPELTBAJB QE>Q' @LRIACFQQEOBBAFDFQPFK?BQTBBKQEBQTL�i P
*>PQIV� ' E>AQL
FKMRQ�QEB�CFK>I��iP��TEF@E�TLOHBA�LRQ�?B@>RPB�QEBOB�TBOB�QTL�AFDFQP�PBM>O>QFKD�QEBJ


%85>=387�1LIRQFLK���


�k�

�UU�

�UUU�

�UUUU�
�KPTBO����������

%85>=387�1LIRQFLK���


�����������

��� ���

� .&"� �$�$� /%+( -%(! O 
�



�����������

	���������������

��KBBAP�QL�?B�QEB�CFOPQ���QL�J>HB�FQ�QEB�?FDDBPQ
�2EBK�@EB@H�DLFKD�ALTK�COLJ�KBUQ�I>ODBPQ�QL�PJ>IIBPQ
�#U�

����==========

����==========

����==========

%85>=387�1LIRQFLK���


��������

' MRQ� >QQEB���������� MI>@B?B@>RPBQEBI>ODBPQ� PELRIA?BMI>@BA>QQEBEFDEBPQS>IRB
,RJ?BOP� � �
@LRIAKLQ?BMI>@BAFKQEB��������� MI>@B?B@>RPB' T>PKiQ>?IBQLPBM>O>QBQEBAFDFQPMOLMBOIV
 1L ' BKABA
RM�MI>@FKD�QEB����QEBOB
�'K�QEB���������MI>@B�'�MRQ�QEB����?B@>RPB�FQ�T>P�QEB�PB@LKA�EFDEBPQ�KRJ?BO


%85>=387�1LIRQFLK���


��������

1FK@BQEBMOL?IBJ>PHPVLRCLOQEBI>ODBPQ� AFDFQ�� ' HKBT� E>AQL?BQEBCFOPQ� PFK@BFQiPQEBDOB>QBPQ
� LCQEBPBQ
2L PLISBQEBOBPQLCQEBMOL?IBJ�' RPBAQEBDRBPP>KAQBPQJBQELA
' QOFBAJ>KV AFCCBOBKQ
@LJ?FK>QFLKP
$FOPQRPFKDQEB�� >PQEBPB@LKAAFDFQFKQEBPBNRBK@B�?RQ@>JBQLKL>KPTBO
 2EBKQEB���
?RQKL@LJ?FK>QFLK' CLRKA@LOOB@QIVCFKFPEBAQEBPBNRBK@B
'QEBKCFKFPEBATFQEQEB�� FKQEBPB@LKAAFDFQ
FK�QEB�PBNRBK@B�>KA�T>P�>?IB�QL�PR@@BPPCRIIV�CFII�LRQ�QEB�BKQFOB��


%85>=387�1LIRQFLK���


��=�=�=�=���=�=

� E>PQL?BQEBCFOPQAFDFQ�CLOQEBKRJ?BOQL?BQEBI>ODBPQMLPPF?IB
2E>QJB>KPQEBLQEBO� E>PQL?BQEB�QE
AFDFQ�FK�QEB�KRJ?BO��?B@>RPB��iP�E>SB�QL�?B�PBM>O>QBA�?V�CLRO�AFDFQP


��=���=�=�����=

� JRPQ?BQEBQEFOAAFDFQ�FKLOABOCLOQEBKRJ?BOQL?BI>ODBPQMLPPF?IB
� @>KKLQ?BQEBPB@LKAAFDFQ?B@>RPB
QEB�LQEBO���TLRIA�E>SB�QL�?B�QEB��QE�AFDFQ�FK�QEB�KRJ?BO��?RQ���FP�>IOB>AV�QEBOB


��������=�����=

�i P�JRPQ�?B�PBM>O>QBA�?V�LKB�AFDFQ��PL�QEB��iP�@>K�LKIV�?B�QEB��KA�>KA��QE�AFDFQ�FK�QEB�KRJ?BO
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2EFP�IB>SBP�QEB��P�QL�?B�QEB��QE�>KA��QE�AFDFQP


%85>=387�1LIRQFLK���


5 FQEQEB>@QFSBORIBP�' QOFBAMRQQFKDQEBEFDEBPQKRJ?BOP>PC>OIBCQ>PMLPPF?IB
2EOLRDEQOVFKDAFCCBOBKQ
@LJ?FK>QFLKP�' CFDROBALRQQE>QKLQTL@LKPB@RQFSBKRJ?BOP@>K?BQLR@EFKDFKQEBCFOPQQTLAFDFQP
1L '
FKPQB>A�QOFBA�PQ>OQFKD�TFQE�QEB���QEBK���QEBK����PFK@B�'iJ�DLFKD�CLO�QEB�EFDEBPQ���MLPPF?IB


+V�>KPTBO����������
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*85�"1CD�)D5@

� ILQLCMBLMIBe COLJ.LIV> QLQEBTOFQBOPLCQEB!LJJLK !LOB1Q>QB1Q>KA>OAP>KA>ILQLCMBLMIBFK?BQTBBK
e Q>IH>?LRQMOL?IBJPLISFKDFKJ>QEBJ>QF@P
-KB C>@QFPO>OBIV>@HKLTIBADBA�BU@BMQ?VJ>KV MOLCBPPFLK>I
J>QEBJ>QF@F>KP���PHFKD�DLLA�NRBPQFLKP�FP�>P�S>IR>?IB��>KA�>P�AFCCF@RIQ��>P�PLISFKD�J>QEBJ>QF@>I�MOL?IBJP


�CQBOPLISFKD> J>QEBJ>QF@>IMOL?IBJ>KABUMI>FKFKDVLROPLIRQFLKQLPLJBLKBBIPB�FQFP> SBOVDLLA
J>QEBJ>QF@>I�E>?FQ�QL�>PH�VLROPBIC��5E>Q�LQEBO�NRBPQFLKP�@>K�'�>PH�

�H1=@<5��H1=@<5�)AE1B5C�?>�1��85CC��?1B4)AE1B5C�?>�1��85CC��?1B4

0B@>II�.OL?IBJ����f1NR>OBP�LK�>�!EBPP� L>OAg�

&LT J>KVPNR>OBPLC>KVMLPPF?IBPFWB>OBLK>PQ>KA>OA� k � @EBPP?L>OA��2EB>KPTBOFPKLQ��� 'QiP
>�ILQ�?FDDBO��

5 BE>SB>IOB>AVQ>IHBA>?LRQPLJBL?SFLRPCLIILT�RMNRBPQFLKPIFHBf5E>Q>?LRQ>�� k �� @EBPP?L>OA�
-O���� k �����-O �g

 RQ�QEBOB�>OB�>�ILQ�LC�FKQBOBPQFKD��>KA�IBPP�L?SFLRP�
�
�
�>KA�E>OABO��NRBPQFLKP�VLR�JFDEQ�>PH�

` &LT�J>KV�OB@Q>KDIBP�LC�>KV�PFWB�>KA�PE>MB�@>K�VLR�CFKA�LK�>�PQ>KA>OA��k���@EBPP�?L>OA���2EFP�FP�>
ILQ�E>OABO��?B@>RPB�QEB�OB@Q>KDIBP�@LJB�FK�>II�AFCCBOBKQ�PFWBP��IFHB��k���>KA�� k��
�&LT�@LRIA�VLR
MLPPF?IV�@LRKQ�QEBJ�>II��

` &LT�J>KV�QOF>KDIBP�LC�>KV�PFWB�>KA�PE>MB�@>K�VLR�CFKA�FK�QEFP�MF@QROB�
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�H1=@<5���B?;5>��<?3;�H1=@<5���B?;5>��<?3;

0B@>II�.OL?IBJ����f OLHBK�!IL@Hg�

2EFP@IL@HE>P?BBK?OLHBKFKQLQEOBBMFB@BP
'C VLR>AAQEBKRJ?BOPFKB>@EMFB@B�QEBPRJP>OB
@LKPB@RQFSBKRJ?BOP
!>K VLR?OB>H>KLQEBO@IL@HFKQL> AFCCBOBKQKRJ?BOLCMFB@BPPLQE>QQEBPRJP
>OB�@LKPB@RQFSB�KRJ?BOP�

2EBLOFDFK>IMOL?IBJLKIV>PHPFCVLR@>KCFKALKBLQEBOT>V
 2EBL?SFLRPCLIILT�RMNRBPQFLK�f$FKABSBOV
MLPPF?IVT>VQL?OB>HQEB@IL@HFKQLPLJBKRJ?BOLCMFB@BPPLQE>QQEBPRJPLCQEBKRJ?BOPLKB>@EMFB@B
>OB�@LKPB@RQFSB�KRJ?BOP
�(RPQFCV�QE>Q�VLR�E>SB�CLRKA�BSBOV�MLPPF?FIFQV
g

*� � " �)* )*�& O �
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Example 1: Nine dots in the 1Example 1: Nine dots in the 1� 2 system revisited.2 system revisited.
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Example 2: Ten dots in the 1Example 2: Ten dots in the 1� 2 system revisited.2 system revisited.
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� � O #�*� �#�*� �) �%( �"�#�$*�(/ *� � � � � ()

https://pixabay.com/en/service/terms/#usage


&BOB�>OB�>�CBT�BU>JMIBP��OBCBO�QL�QEB�Q>?IB�>?LSB�CLO�QEB�&>T>FF>K�K>JBP�LC�QEB�KRJ?BOP��

�H1=@<5�H1=@<5

hBHLIR�HFKF��hBT>IR�I>R�JB�hBH>EF

QO>KPI>QBP�QL�QEOBB�������iP��BFDEQ����iP��>KA�LKB�

��1�������
���1�����
�����������

�H1=@<5�H1=@<5

���������1������
���1�����
��

TLRIA�?B�hBH>EF�J>KL��hBHLIR�I>R�JB�hBEFHR

%>�/?EB�%G>%>�/?EB�%G>

5 LOH�LK�QEB�CLIILTFKD�BUBO@FPBP�LK�VLRO�LTK�LO�TFQE�>�M>OQKBO


�
�2 O>KPI>QB�QEFP�&>T>FF>K�KRJ?BO�QL�#KDIFPE�>KA�QEBK�TOFQB�FQ�FK�?>PB�QBK


hBH>EF�H>K>Eq�JB�H>K>HLIR�HRJ>JqFT>

�
 2O>KPI>QB�QEFP�?>PB0QBK�KRJ?BO�QL�&>T>FF>K


�����

*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

&LT FPIB>OKFKD>?LRQAFCCBOBKQKRJ?BOPVPQBJP�FK@IRAFKDOBMOBPBKQFKDKRJ?BOPFKAFCCBOBKQ?>PBP�
S>IR>?IB�QL�VLR�>P�>�CRQROB�QB>@EBO�

$+#��( )/)*�#) O ��



�F5>�$E=25BC

&LT�AL�TB�HKLT�FC�>�KRJ?BO�FP�BSBK��5E>Q�ALBP�FQ�JB>K�

�569>9D9?>�569>9D9?>

1LJB�KRJ?BO�LC�ALQP�FP/?/7 FC�'�@>K�AFSFAB�QEB�ALQP�FKQL�M>FOP��>KA�BSBOV�ALQ�E>P�>�M>OQKBO


1LJB KRJ?BOLCALQPFP8.. FC�TEBK' QOVQLM>FORMQEBALQP�' >IT>VPE>SB>PFKDIBALQIBCQLSBOTFQEKL
M>OQKBO


2EBKRJ?BOLCALQPFPBFQEBOBSBKLOLAA
'QiP>MOLMBOQVLCQEBNR>KQFQV>KAFPALBPKiQ@E>KDBTEBKVLROBMOBPBKQ
QE>Q�NR>KQFQV�FK�AFCCBOBKQ�?>PBP


&B?2<5=��
&B?2<5=��


5EF@E�LC�QEBPB�KRJ?BOP�OBMOBPBKQ�>K�BSBK�KRJ?BO�LC�ALQP��#UMI>FK�ELT�VLR�AB@FAB


*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

!LJM>OB�VLRO�>KPTBOP�QL�MOL?IBJ����TFQE�>�M>OQKBO
 2EBK�QOV�QEBPB�QLDBQEBO�

�
 !LRKQ�?V�QTLP�QL 


�
 !LRKQ�?V�QTLP�QL 


�
 !LRKQ�?V�QTLP�QL 
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7LRHKLTQE>QVLR@>KQBIIFC> ?>PBQBKKRJ?BOFPBSBKGRPQ?VILLHFKD>QQEBLKBPMI>@B
 RQTEVFPQE>QQORB�
2E>QiP�KLQ�QEB�ABCFKFQFLK�LC�>K�BSBK�KRJ?BO
 2EBOB�>OB�>�CBT�HBV�FAB>P�?BEFKA�QEFP�E>KAV�QOF@H�

` 'K�?>PB�QBK��BSBOV�KRJ?BO�ILLHP�IFHB

�PLJB�JRIQFMIB�LC�QBK��
��LKBP�AFDFQ�

` #SBOV�JRIQFMIB�LC�QBK�FP�>K�BSBK�KRJ?BO��PFK@B

>KA�QTL�QFJBP�>�TELIB�KRJ?BO�FP�>IT>VP�BSBK


` 7LRO�TELIB�KRJ?BO�ILLHP�IFHB�QEFP�

�PLJB�JRIQFMIB�LC�QBK��
��LKBP�AFDFQ�

�BSBK�KRJ?BO��
��LKBP�AFDFQ��

` #SBK�MIRP�BSBK�FP�BSBK��>KA�BSBK�MIRP�LAA�FP�LAA��PL�VLRO�TELIB�KRJ?BO�FP�BSBK�TEBK�QEB�LKBP�AFDFQ�FP
BSBK��>KA�FQiP�LAA�TEBK�QEB�LKBP�AFDFQ�FP�LAA


*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

` +>HB�PROB�VLR�RKABOPQ>KA�QEB�BUMI>K>QFLK�>?LSB
"LBP�B>@E�MFB@B�J>HB�PBKPB�QL�VLR�

` 'K�M>OQF@RI>O��3PB�QEBABCFKFQFLK�LC�BSBK�>KA�LAA�>?LSBQL�BUMI>FK�QEB�I>PQ�PQBM
5EV�FP�FQ�QORB�QE>Q
BSBK�
�BSBK���BSBK�>KA�BSBK�
�LAA���LAA�

` 5E>Q�>?LRQ�LAA�
�LAA�'P�QE>Q�LAA�LO�BSBK�(RPQFCV�TE>Q�VLR�P>V


&B?2<5=���&B?2<5=���

�
�5 OFQB�QEB�KRJ?BOP�WBOL�QEOLRDE�CFCQBBK�FK�?>PB�PBSBK�

� , �$ $+#��() O ��

http://pressbooks-dev.oer.hawaii.edu/math111/chapter/even-numbers/#EvenDef
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��

��

��

��

�
�!FO@IB�>II�LC�QEB�BSBK�KRJ?BOP�FK�VLRO�IFPQ
&LT�AL�VLR�HKLT�QEBV�>OB�BSBK�

�
�$FKA�>�ORIB��ELT�@>K�VLR�QBII�FC�>�KRJ?BO�FP�BSBK�TEBK�FQiP�TOFQQBK�FK�?>PB�PBSBK�

&B?2<5=���&B?2<5=���

�
�5 OFQB�QEB�KRJ?BOP�WBOL�QEOLRDE�CFCQBBK�FK�?>PB�CLRO�

� � O #�*� �#�*� �) �%( �"�#�$*�(/ *� � � � � ()



,+</�=/7 ,+</�08>;

�

�

�

�

�

�

�

�

�

�

��

� �

��

��

��

��

�
�!FO@IB�>II�LC�QEB�BSBK�KRJ?BOP�FK�VLRO�IFPQ
&LT�AL�VLR�HKLT�QEBV�>OB�BSBK�

�
�$FKA�>�ORIB��ELT�@>K�VLR�QBII�FC�>�KRJ?BO�FP�BSBK�TEBK�FQiP�TOFQQBK�FK�?>PB�CLRO�

*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

` 5EV�>OB�QEB�ORIBP�CLO�OB@LDKFWFKD�BSBK�KRJ?BOP�AFCCBOBKQ�FK�AFCCBOBKQ�?>PBP�

` $LO�BFQEBO�VLRO�?>PB�CLRO�ORIB�LO�VLRO�?>PB�PBSBK�ORIB��@>K�VLR�BUMI>FK?0AFQ�TLOHP�QE>Q�T>V�

� , �$ $+#��() O ��



&B?2<5=��1>;

&B?2<5=���&B?2<5=���

�
 'C�VLR�TBOB�@LRKQFKD�FK�?>PB�CLRO��TE>Q�KRJ?BO�TLRIA�VLR�P>V�GRPQ�?BCLOB�VLR�P>FA�

�
 5E>Q�KRJ?BO�FP�LKB�JLOB�QE>K�

�
 5E>Q�FP�QEB�DOB>QBPQ�QEOBB�AFDFQ�KRJ?BO�QE>Q�@>K�?B�TOFQQBK�FK�?>PB�CLRO��5E>Q�KRJ?BOP�@LJB�GRPQ
?BCLOB�>KA�GRPQ�>CQBO�QE>Q�KRJ?BO�

&B?2<5=���&B?2<5=���

#UMI>FK�TE>Q�FP�TOLKD�TFQE�TOFQFKDLO 


&B?2<5=�

&B?2<5=�



�
 5 OFQB�LRQ�QEB�?>PB�QEOBB�KRJ?BOP�COLJQL 


�
 5 OFQB�LRQ�QEB�?>PB�CFSB�KRJ?BOP�COLJQL 


�
 5 OFQB�QEB�CLRO�?>PB�PFU�KRJ?BOP�QE>Q�@LJB�>CQBO
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&B?2<5=�
�&B?2<5=�
�

!LKSBOQ�B>@E�?>PB�QBK�KRJ?BO�QL�>�?>PB�CLROKRJ?BO
�#UMI>FK�ELT�VLR�AFA�FQ


�2+55/71/<�

&B?2<5=�
�&B?2<5=�
�

'K LOABOQLRPB?>PBPFUQBBK�TBKBBAPFUQBBKAFDFQPe QEBVTFIIOBMOBPBKQQEBKRJ?BOPWBOLQEOLRDECFCQBBK

5 B @>KRPBLRORPR>IAFDFQP�d�� ?RQTB KBBA6-? ;A5*74; QLOBMOBPBKQQEB,1/1<;QBK�BIBSBK�QTBISB�
QEFOQBBK��CLROQBBK��>KA�CFCQBBK
&BOBiP�LKB�PQ>KA>OA�@LKSBKQFLK�

,+</�=/7 ,+</�<3A=//7

�

�

�

��

� �

��

��

��

��

��

�
 !LKSBOQ�QEBPB�KRJ?BOP�COLJ�?>PB�PFUQBBK�QL�?>PB�QBK��>KA�PELT�VLRO�TLOH�

�
 !LKSBOQ�QEBPB�KRJ?BOP�COLJ�?>PB�QBK�QL�?>PB�PFUQBBK��>KA�PELT�VLRO�TLOH�

&(%�"�# ��$! O ��



&B?2<5=�

&B?2<5=�



&LT�J>KV�AFCCBOBKQ�PVJ?LIP�TLRIA�VLR�KBBA�CLO�>�?>PB�QTBKQV�CFSB�PVPQBJ��(RPQFCV�VLRO�>KPTBO


&B?2<5=�
�&B?2<5=�
�

�II�LC�QEB�CLIILTFKD�KRJ?BOP�>OB�JRIQFMIBP�LC�QEOBB


�
 'ABKQFCV�QEB87?-:;�7. � FK�QEB�IFPQ
�(RPQFCV�VLRO�>KPTBO


�
 5 OFQB�B>@E�LC�QEB�KRJ?BOP�>?LSB�FK�?>PB�QEOBB


�
 'K�?>PB�QEOBB��ELT�@>K�VLR�OB@LDKFWB�>5=4<184-�7.�� #UMI>FK�VLRO�>KPTBO


�
 'K�?>PB�QEOBB��ELT�@>K�VLR�OB@LDKFWB�>87?-:�7. ���#UMI>FK�VLRO�>KPTBO


&B?2<5=�
�&B?2<5=�
�

�II�LC�QEB�CLIILTFKD�KRJ?BOP�>OB�JRIQFMIBP�LC�CFSB


�
 'ABKQFCV�QEB87?-:;�7. ��FK�QEB�IFPQ
�(RPQFCV�VLRO�>KPTBO


�
 5 OFQB�B>@E�LC�QEB�KRJ?BOP�>?LSB�FK�?>PB�CFSB


�
 'K�?>PB�CFSB��ELT�@>K�VLR�OB@LDKFWB�>5=4<184-�7.�� #UMI>FK�VLRO�>KPTBO


�
 'K�?>PB�CFSB��ELT�@>K�VLR�OB@LDKFWB�>87?-:�7. ���#UMI>FK�VLRO�>KPTBO


&B?2<5=�
�&B?2<5=�
�

!LKSBOQ�B>@E�KRJ?BO�QL�QEB�DFSBK�?>PB


� � O #�*� �#�*� �) �%( �"�#�$*�(/ *� � � � � ()



�
 FKQL�?>PB�BFDEQ


�
 FKQL�?>PB�QTL


�
 FKQL�?>PB�CFSB


&B?2<5=�
�&B?2<5=�
�

5E>Q�?>PBP�J>HBP�QEBPBP�BNR>QFLKP�QORB��(RPQFCV�VLRO�>KPTBOP


�


�


�


&B?2<5=�
�&B?2<5=�
�

5E>Q�?>PBP�J>HBP�QEBPBP�BNR>QFLKP�QORB��(RPQFCV�VLRO�>KPTBOP


�


�


�


�


&B?2<5=�
�&B?2<5=�
�

�
 $FKA�>�?>PB�QBK�KRJ?BO�QE>Q�FP�QTF@B�QEB�MOLAR@Q�LC�FQP�QTL�AFDFQP
�'P�QEBOB�JLOB�QE>K�LKB�>KPTBO�
(RPQFCV�TE>Q�VLR�P>V


�
 !>K�VLR�PLISB�QEFP�MOL?IBJ�FK�>KV�?>PB�LQEBO�QE>K�QBK�

&(%�"�# ��$! O �




&B?2<5=��
&B?2<5=��


�
 '�E>SB�>�CLRO�AFDFQ�KRJ?BO�TOFQQBK�FK�?>PB�QBK
�5EBK�'�JRIQFMIV�JV�KRJ?BO�?V�CLRO��QEB�AFDFQP�DBQ
OBSBOPBA
$FKA�QEB�KRJ?BO


�
 !>K�VLR�PLISB�QEFP�MOL?IBJ�FK�>KV�?>PB�LQEBO�QE>K�QBK�

&B?2<5=���&B?2<5=���

!LKSBOQ�B>@E�?>PB�CLRO�KRJ?BO�QL�>�?>PB�QBK�KRJ?BO
�#UMI>FK�ELT�VLR�AFA�FQ


�2+55/71/<�

&B?2<5=���&B?2<5=���

!LKPFABOQEFP?>PBQBKKRJ?BO�' DLQQEFP?VTOFQFKDQEBKRJ?BOPCOLJ� QL�� FKLOABOKBUQQLLKB>KLQEBO��

�
 5E>Q�FP�QEB�I>ODBPQ�KRJ?BO�QE>Q�@>K�?B�MOLAR@BA�?V�BO>PFKD�LKB�ERKAOBA�AFDFQP�LC�QEB�KRJ?BO�
�5EBK�VLR�BO>PB�>�AFDFQ�FQ�DLBP�>T>V
�$LO�BU>JMIB��FC�VLR�PQ>OQ�TFQE�QEB�KRJ?BO����� >KA�BO>PB�QEB
JFAAIB�AFDFQ��VLR�MOLAR@B�QEB�KRJ?BO�����
��&LT�AL�VLR367?VLR�DLQ�QEB�I>ODBPQ�MLPPF?IB�KRJ?BO�

�
 5E>Q�FP�QEB�PJ>IIBPQ�KRJ?BO�QE>Q�@>K�?B�MOLAR@BA�?V�BO>PFKD�LKB�ERKAOBA�AFDFQP�LC�QEB�KRJ?BO�
&LT�AL�VLR367?VLR�DLQ�QEB�PJ>IIBPQ�MLPPF?IB�KRJ?BO�

� � O #�*� �#�*� �) �%( �"�#�$*�(/ *� � � � � ()



&B?2<5=��
&B?2<5=��


!>K VLRCFKAQTLAFCCBOBKQKRJ?BOP�KLQKB@BPP>OFIVPFKDIBAFDFQP��>KA PLQE>Q � !>K VLRCFKA
JLOB�QE>K�LKB�PLIRQFLK��(RPQFCV�VLRO�>KPTBOP


&(%�"�# ��$! O ��



�H@<?B1D9?>

&B?2<5=���&B?2<5=���

(>VAB@FABPQLMI>VTFQE>PVPQBJQE>QCLIILTP>�m� ORIB
&BMRQPLKBALQFKQLQEBOFDEQ�JLPQ?LU
5E>Q
E>MMBKP�

&B?2<5=���&B?2<5=���

.LFKABUQBO�AB@FABP�QL�MI>V�TFQE�>�PVPQBJ�QE>Q�CLIILTP�QEB�ORIB��m�


�
�"BP@OF?B�TE>Q�QEFP�ORIB�ALBP�TEBK�QEBOB�>OB�QEOBB�ALQP�FK�QEB�OFDEQ�JLPQ�?LU


�
�"O>T�AF>DO>JP�LO�RPB�?RQQLKP�LO�MBKKFBP�QL�CFKA�QEB�@LABP�CLO�QEB�CLIILTFKD�KRJ?BOP�

�
�!>K�VLR�CFKA��>KA-@84)16��>KV�M>QQBOKP�
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&B?2<5=���&B?2<5=���

0BMB>Q�MOL?IBJ����CLO�VLRO�LTK�ORIB
�!ELLPB�QTL�KRJ?BOP>KA 
 $LO�B>@E�LC�QEB�KRJ?BOP

CFDROB�LRQ�QEB@LAB
*LLH�CLO�M>QQBOKP��>KA�BUMI>FK�QEBJ�FC�VLR�@>K�

� .&"%(�*�%$ O ��





$E=25B�1>4�%@5B1D9?>C

2EBBPPBK@BLCJ>QEBJ>QF@PFPKLQQLJ>HBPFJMIBQEFKDP@LJMIF@>QBA�?RQQLJ>HB@LJMIF@>QBAQEFKDP
PFJMIB


�1
�%RAABO

2EB f"LQP >KA LUBPg>MMOL>@EQLRKABOPQ>KAFKDLMBO>QFLKPRPBAFKQEFPM>OQ�>KAQEOLRDELRQQEFP?LLH�
@LJBPCOLJ(>JBP2>KQLK�>KAFPRPBATFQEEFPMBOJFPPFLK
1BBEFPABSBILMJBKQLCQEBPB>KALQEBOFAB>P>Q
EQQM���DA>VJ>QE
@LJ�


89

http://gdaymath.com/




�>DB?4E3D9?>

5EBKIB>OKFKD>KAQB>@EFKD>?LRQ>OFQEJBQF@�FQEBIMPQLE>SBJBKQ>I>KAMEVPF@>I57,-4; CLOTE>QQEBLMBO>QFLKP
JB>K
 2E>QT>V� TEBKVLR>OBMOBPBKQBATFQE>KRKC>JFIF>OMOL?IBJLO> NRBPQFLK>?LRQTEV PLJBQEFKDFP
QORB�VLR@>KLCQBKTLOHFQLRQRPFKDQEBJLABI e QEFPJFDEQJB>KAO>TFKDMF@QROBP�RPFKDMEVPF@>IJ>QBOF>IP
�J>KFMRI>QFSBP���LO�GRPQ�QEFKHFKD�>?LRQ�QEB�JLABI�QL�EBIM�VLR�OB>PLK�LRQ�QEB�>KPTBO


*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

5 OFQBALTKVLROJBKQ>IJLABIPCLOB>@ELCQEBCLRO?>PF@LMBO>QFLKP
5E>QALQEBV>@QR>IIV5-)6 � &LT
TLRIAVLRBUMI>FKQEBJQL>PB@LKADO>ABO�5E>QMF@QROBP@LRIAVLRAO>TCLOB>@ELMBO>QFLK�2EFKH>?LRQ
B>@E�LKB�PBM>O>QBIV��>P�TBII�>P�ELT�QEBV�OBI>QB�QL�B>@E�LQEBO�

` >AAFQFLK

` PR?QO>@QFLK

` JRIQFMIF@>QFLK��>KA

` AFSFPFLK


�CQBOTOFQFKDALTKVLRLTK FAB>P�PE>OBQEBJTFQE> M>OQKBO
 "L VLR>KAVLROM>OQKBOE>SBQEBP>JB
JLABIP�CLO�B>@E�LC�QEB�LMBO>QFLKP�LO�AL�VLR�QEFKH�>?LRQ�QEBJ�AFCCBOBKQIV�

2B>@EBOPPELRIAE>SBILQPLCJBKQ>IJLABIPe ILQPLCT>VPQLBUMI>FKQEBP>JB@LK@BMQ
'K QEFP@E>MQBO� TBiII
ILLH�>Q�PLJB�AFCCBOBKQ�T>VP�QL�RKABOPQ>KA�QEB�CLRO�?>PF@�>OFQEJBQF@�LMBO>QFLKP
�$FOPQ��IBQiP�ABCFKB�PLJB�QBOJP�

�569>9D9?>�569>9D9?>

�8>7=371 7>6,/;< >OBIFQBO>IIVQEBKRJ?BOPTB RPBCLO@LRKQFKD��� �� �� �� �c 2EBPB>OBPLJBQFJBP
@>IIBA�QEB6)<=:)4�6=5*-:; ?V�J>QEBJ>QF@F>KP��>KA�QEBV�>OB�OBMOBPBKQBA�?V�QEB�PVJ?LI


)285/�7>6,/;< >OB�QEB�@LRKQFKD�KRJ?BOP�QLDBQEBO�TFQE�WBOL


�7=/1/;< FK@IRABQEBMLPFQFSB>KAKBD>QFSBTELIBKRJ?BOP�>KAJ>QEBJ>QF@F>KPOBMOBPBKQQEBPBTFQEQEB
PVJ?LI 
��2EFP�@LJBP�COLJ�%BOJ>K��TEBOB�QEB�TLOA�CLO�fKRJ?BOg�FP�fW[EIBK
g�
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5 B>IOB>AVE>SB>K>QRO>IJLABICLOQEFKHFKD>?LRQ@LRKQFKDKRJ?BOP�>KRJ?BOFP>NR>KQFQVLCALQP
"BMBKAFKD
LKTEF@EKRJ?BOPVPQBJVLRRPBe 0LJ>K KRJBO>IP�?>PBQBK�?FK>OV� BQ@
e VLRJFDEQTOFQBALTKQEBKRJ?BO
FK�AFCCBOBKQ�T>VP
� RQ�QEB�NR>KQFQV�LC�ALQP�FP�>�@LRKQFKD�KRJ?BO��ELTBSBO�VLR�TOFQB�FQ�ALTK


� � O #�*� �#�*� �) �%( �"�#�$*�(/ *� � � � � ()



�449D9?>���?DC�1>4��?H5C

�449D9?>�1C�3?=29>9>7�449D9?>�1C�3?=29>9>7

$LO�KLT��TBiII�CL@RP�LK�QEB�?>PB����PVPQBJ
�&BOBiP�ELT�TB�QEFKH�>?LRQ�QEB�KRJ?BO�����FK�QE>Q�PVPQBJ�

�KA�EBOB�FP�QEB�KRJ?BO�����

�H1=@<5����
�����H1=@<5����
����

5 B@>K>AAQEBPBFKQEBK>QRO>IT>V�GRPQ@LJ?FKBQEBMFIBPLCALQP
1FK@BQEBViOB>IOB>AVFKMI>@B�S>IRB
@LIRJKP��TB�@>K�@LJ?FKB�ALQP�COLJ�QEB�QTL�KRJ?BOP�QE>Q�>OB�FK�QEB�P>JB�MI>@B�S>IRB�?LU


5 B@>K@LRKQRMQEB>KPTBO�QEBOB>OB� ALQPFKQEBERKAOBAP?LU�� ALQPFKQEBQBKP?LU�>KA� ALQPFKQEB
LKBP�?LU
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�KA�P>VFKD�LRQ�QEB�ILKD�T>V�TB�E>SB�

` 2TL�ERKAOBAP�MIRP�CFSB�ERKAOBAP�DFSBP���ERKAOBAP


` 1BSBK�QBKP�MIRP�LKB�QBK�DFSBP���QBKP


` 2EOBB�LKBP�MIRP�QTL�LKBP�DFSBP���LKBP


2EFP�DFSBP�QEB�>KPTBO�����


�H1=@<5����
�����H1=@<5����
����

*BQiP�AL�>KLQEBO�LKB
�!LKPFABO����
���


<div class="player-unavailable"><h1 class="message">An error occurred.</h1><div class="submessage"><a
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�KA�QEFP�FP�>?PLIRQBIV�@LOOB@Q�

` -KB�ERKAOBA�MIRP�CLRO�ERKAOBAP�FP���ERKAOBAP


` 1FU�QBKP�MIRP�BFDEQ�QBKP�FP����QBKP


` 2EOBB�LKBP�MIRP�KFKB�LKBP�FP����LKBP


2EB>KPTBOFP� Y�� Y��� TEF@ETBJFDEQQOVQLMOLKLRK@B>PfCFSBERKAOBA>KACLROQBBKV�QBKQVQTBISBQV
g
2EBQOLR?IBTFQEQEFP>KPTBOFPQE>QJLPQLCQEBOBPQLCQEBTLOIATLRIAKiQRKABOPQ>KATE>QTB >OBQ>IHFKD
>?LRQ


1FK@B�QEFP�FP�>�?>PB����PVPQBJ��TB�@>K�AL�PLJB�BUMILPFLKP


2EB�>KPTBO�FP�fPFU�ERKAOBA�CFCQV�QTL
g�-H>V��QEB�TLOIA�@>K�RKABOPQ>KA�QEFP�LKB�

� � � �* �%$� �%*) �$� �%.�) O ��



*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

1LISBQEBCLIILTFKDBUBO@FPBP?VQEFKHFKD>?LRQQEBALQP>KA?LUBP
�7 LR@>KAO>TQEBMF@QROBP�LOGRPQ
FJ>DFKB�QEBJ
��2EBK�QO>KPI>QB�QEB�>KPTBO�FKQL�PLJBQEFKD�QEB�OBPQ�LC�QEB�TLOIA�@>K�RKABOPQ>KA


<div class="player-unavailable"><h1 class="message">An error occurred.</h1><div class="submessage"><a
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&B?2<5=��&B?2<5=��

3PBQEBALQP>KA?LUBPQB@EKFNRBQLPLISBQEBPBMOL?IBJP
�7 67<+7>-:<<7*);- 
	� #:A <7?7:3 ,1:-+<4A
16�<0-�*);-�/1>-6�'Q�JFDEQ�EBIM�QL�>@QR>IIV�AO>T�QEB�MF@QROBP


*85�)D1>41B4��<7?B9D8=�6?B��449D9?>*85�)D1>41B4��<7?B9D8=�6?B��449D9?>

*BQiP�DL�?>@H�QL�QEB�BU>JMIB����
���
�1LJB�QB>@EBOP�ALKiQ�IFHB�TOFQFKD�

2EBVMOBCBOQLQB>@EQEBFOPQRABKQPQLPQ>OQTFQEQEB� >KA� >QQEBBKA>KAPRJQELPBQLDBQ��
 2EFPFPLC@LROPB
@LOOB@Q�e�TB�DLQ����>P�TBII


 RQ�QEBV�ALKiQ�T>KQ�PQRABKQP�QL�TOFQB�LO�QEFKH�fQTBISBQV�g�PL�QEBV�E>SB�QEBFO�PQRABKQP�TOFQB�PLJBQEFKD�IFHB�QEFP�

� � � �* �%$� �%*) �$� �%.�) O ��



2EFP�@>K�PBBJ�@LJMIBQBIV�JVPQBOFLRP
�5E>QiP�OB>IIV�DLFKD�LK��2EBV�>OB�BUMILAFKD�QBK�ALQP��LC�@LROPB�

,LT�TB�@>OOV�LK�TFQE�QEB�MOL?IBJ�>KA�>AA�QEB�QBKP
�1QRABKQP�>OB�Q>RDEQ�QL�TOFQB�

 RQTE>QQEFPJB>KPFP?BQQBOPELTKFKQEFPKBUQMF@QROB
,LQF@BQEBfBUMILABAg�LOOBDOLRMBA�ALQ>QQEBSBOVQLM�
TEF@E�FP�>AABA�QL�QEB�QBKP�?LU�FK�QEB�>KPTBO


�KA�KLT�TB�CFKFPE�QEB�MOL?IBJ�?V�@LJ?FKFKD�QEB�ALQP�FK�QEB�ERKAOBAP�?LUBP�

� � O #�*� �#�*� �) �%( �"�#�$*�(/ *� � � � � ()



'K QEBPQ>KA>OA>IDLOFQEJ�TB TLOHCOLJOFDEQQLIBCQ�ALFKDQEBfBUMILPFLKPg>PTB DL>ILKD
2EFPJB>KPQE>Q
TB PQ>OQ>AAFKD>QQEBLKBPMI>@B>KATLOHQLT>OAPQEBIBCQ�JLPQMI>@BS>IRB�f@>OOVFKDgAFDFQPQE>Q@LJBCOLJ
QEBBUMILPFLKP
�2EFPFPOB>IIVKLQ@>OOVFKD�>?BQQBOQBOJCLOFQFP:-/: 7=816/
 2BKLKBP?B@LJBLKBQBK
2BKQBKP
?B@LJB�LKB�ERKAOBA
��KA�PL�LK
�

'K�QEB�ALQP�>KA�?LUBP�JBQELA��TB�>AA�FK�>KV�AFOB@QFLK�LO�LOABO�TB�IFHB�>KA�QEBK�TB�AL�QEB�BUMILPFLKP�>Q�QEB�BKA


` )2B�.8�@/�534/�=2/�<=+7.+;.�+518;3=26�  B@>RPB�FQ�FP�BCCF@FBKQ


` )2B�.8�@/�534/�=2/�.8=<�+7.�,8A/<�6/=28.�  B@>RPB�FQ�FP�B>PV�QL�RKABOPQ>KA


� � � �* �%$� �%*) �$� �%.�) O ��



)E2DB13D9?>���?DC�1>4��?H5C

)E2DB13D9?>�1C�*1;5��G1I)E2DB13D9?>�1C�*1;5��G1I

2L JLABI >AAFQFLK�TB PQ>OQBATFQEQTL@LIIB@QFLKPLCALQP�QTLKRJ?BOP��>KATB +75*16-, QEBJQLCLOJ
LKB?FDDBO@LIIB@QFLK
2E>QiPMOBQQVJR@EQEBABCFKFQFLKLC>AAFQFLK�@LJ?FKFKDQTL@LIIB@QFLKPLCL?GB@QP
'K
PR?QO>@QFLK��TB�PQ>OQ�TFQE�LKB�@LIIB@QFLK�LC�ALQP��LKB�KRJ?BO���>KA�TB�Q>HB�PLJB�ALQP�>T>V


�H1=@<5��H1=@<5�
���M����
���M����

1RMMLPB�TB�T>KQ�QL�CFKA���������FK�QEB�ALQP�>KA�?LUBP�JLABI
�5B�PQ>OQ�TFQE�QEB�OBMOBPBKQ>QFLK�LC�����

1FK@B�TB�T>KQ�QL�fQ>HB�>T>Vg������QE>Q�JB>KP�

` 5 B�Q>HB�>T>V�LKB�ALQ�COLJ�QEB�ERKAOBAP�?LU��IB>SFKD�QTL�ALQP


` 5 B�Q>HB�>T>V�QTL�ALQP�COLJ�QEB�QBKP�?LU��IB>SFKD�CFSB�ALQP


` �KA�TB�Q>HB�>T>V�CFSB�ALQP�COLJ�QEB�LKBP�?LU��IB>SFKD�LKB�ALQ


1L�QEB�>KPTBO�FP�

�KA�P>VFKD�FQ�LRQ�QEB�ILKD�T>V�TB�E>SB�
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` 2EOBB�ERKAOBAP�Q>HB�>T>V�LKB�ERKAOBA�IB>SBP���ERKAOBAP


` 1BSBK�QBKP�Q>HB�>T>V�QTL�QBKP�DFSBP���QBKP


` 1FU�LKBP�Q>HB�>T>V�CFSB�LKBP�DFSBP���LKB


�H1=@<5��H1=@<5�����M��������M����

*BQiP�QOV�>�PLJBTE>Q�E>OABO�BU>JMIB���������
�5B�PQ>OQ�TFQE�QEB�OBMOBPBKQ>QFLK�LC�����

1FK@BTBT>KQQLfQ>HB>T>Vg���� QE>QJB>KPTBQ>HB>T>VCFSBALQPCOLJQEBERKAOBAP?LU�IB>SFKDCLRO
ALQP


,LT TB T>KQQLQ>HB>T>VCFSBALQPCOLJQEBQBKP?LU�?RQTB @>KiQALFQ�2EBOB>OBLKIVQTLALQPQEBOB

5E>Q@>KTB AL� 5 BII�TB PQFIIE>SBPLJBERKAOBAP�PLTB @>KfRKBUMILABg> ERKAOBAPALQ�>KAMRQQBK
ALQP�FK�QEB�QBKP�?LU�FKPQB>A
�2EBK�TBiII�?B�>?IB�QL�Q>HB�CFSB�LC�QEBJ�>T>V��IB>SFKD�PBSBK


<div class="player-unavailable"><h1 class="message">An error occurred.</h1><div class="submessage"><a
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�,LQF@B�QE>Q�TB�>IPL�E>SB�LKB�IBPP�ALQ�FK�QEB�ERKAOBAP�?LU��QEBOBiP�LKIV�QEOBB�ALQP�QEBOB�KLT
�

,LT�TB�T>KQ�QL�Q>HB�LKB�ALQ�COLJ�QEB�LKBP�?LU��>KA�QE>Q�IB>SBP�KL�ALQP�QEBOB


1L�QEB�>KPTBO�FP�

<div class="player-unavailable"><h1 class="message">An error occurred.</h1><div class="submessage"><a
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*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

1LISBQEBCLIILTFKDBUBO@FPBP?VQEFKHFKD>?LRQALQP>KA?LUBP
�7 LR@>KAO>TMF@QROBP�LOGRPQFJ>DFKB
QEBJ
�

&B?2<5=��&B?2<5=��

3PBQEBALQP>KA?LUBPQB@EKFNRBQLPLISBQEBPBMOL?IBJP
�7 67<+7>-:<<7*);- 
	� #:A <7?7:3 ,1:-+<4A
16�<0-�*);-�/1>-6�'Q�JFDEQ�EBIM�QL�>@QR>IIV�AO>T�QEB�MF@QROBP


*85�)D1>41B4��<7?B9D8=�6?B�)E2DB13D9?>*85�)D1>41B4��<7?B9D8=�6?B�)E2DB13D9?>

(RPQIFHBFK>AAFQFLK�QEBPQ>KA>OA>IDLOFQEJCLOPR?QO>@QFLKOBNRFOBPVLRQLTLOHCOLJOFDEQQLIBCQ�>KAf?LOOLTg
�QEFPFPOB>IIV:-/: 7=816/�� TEBKBSBOKB@BPP>OV
 ,LQF@BQE>QFKQEBALQP>KA?LUBP>MMOL>@E�VLRALKiQKBBAQLDL
FK>KVM>OQF@RI>OLOABOTEBKVLRALQEBPR?QO>@QFLK
7LRGRPQfRKBUMILABgQEBALQP>PKB@BPP>OVTEBK@LJMRQFKD


&BOBiP�ELT�QEB�PQ>KA>OA�>IDLOFQEJ�ILLHP�TFQE�QEB�ALQP�>KA�?LUBP�JLABI�CLO����d������1Q>OQ�TFQE�����ALQP


2EBK�Q>HB�>T>V�LKB�ALQ�COLJ�QEB�LKBP�?LU


)+�*(� �* �%$� �%*) �$� �%.�) O �
 




,LT TB T>KQQLQ>HB>T>VCFSBALQPCOLJQEBQBKP?LU
 RQQEBOB>OBKiQCFSBALQPQEBOB
1L TB fRKBUMILABgLKB
LC�QEB�ERKAOBAP�ALQP�QL�DBQ�JLOB�QBKP�

'K QEBPQ>KA>OA>IDLOFQEJ�TB PELTQEBRKUMILPFLK>P> OBDOLRMFKD�PR?QO>@QFKDLKBCOLJQEBERKAOBAPMI>@BLC
����>KA�>AAFKD�QBK�QL�QEB�QBKP�MI>@B
1L�TB�>OB�OBTOFQFKD

$FK>IIV��TB�T>KQ�QL�Q>HB�>T>V�CFSB�COLJ�QEB�BFDEQ�ALQP�IBCQ�FK�QEB�ERKAOBAP�@LIRJK


� 
 � O #�*� �#�*� �) �%( �"�#�$*�(/ *� � � � � ()



<div class="player-unavailable"><h1 class="message">An error occurred.</h1><div class="submessage"><a
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#E<D9@<931D9?>���?DC�1>4��?H5C

#E<D9@<931D9?>�1C�(5@51D54��449D9?>#E<D9@<931D9?>�1C�(5@51D54��449D9?>

&B?2<5=�
&B?2<5=�


(BKKV�T>P�>PHBA�QL�@LJMRQB 
�1EB�TOLQB�

�
 5E>Q�T>P�(BKKV�QEFKHFKD�>?LRQ��'P�EBO�>KPTBO�@LOOB@Q�

�
 2O>KPI>QB�(BKKViP�>KPTBO�FKQL�>�KRJ?BO�QE>Q�QEB�OBPQ�LC�QEB�TLOIA�@>K�RKABOPQ>KA


�
 3PB�(BKKViP�JBQELA�QL�CFKA�QEB�>KPTBOP�QL�QEBPB�JRIQFMIF@>QFLK�BUBO@FPBP
 B�PROB�QL�QO>KPI>QB�VLRO
>KPTBOP�FKQL�C>JFIF>O�?>PB����KRJ?BOP


&B?2<5=��&B?2<5=��

!>K VLR>A>MQ(BKKViPJBQELAQLPLISBQEBPBMOL?IBJP�5 OFQBVLRO>KPTBOPFK?>PBBFDEQ
2OVQLTLOH
AFOB@QIV�FK�?>PB�BFDEQ�O>QEBO�QE>K�@LKSBOQFKD�QL�?>PB����>KA�?>@H�>D>FK�

(BKKVJFDEQE>SB?BBKQEFKHFKD>?LRQJRIQFMIF@>QFLK>POBMB>QBA>AAFQFLK
'CTB E>SBPLJBKRJ?BO >KATB
JRIQFMIV�QE>Q�KRJ?BO�?V����TE>Q�TB�JB>K�FP�
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'C�TB�Q>HB�QEB�KRJ?BO��������>KA�>AA�FQ�QL�FQPBIC�CLRO�QFJBP�RPFKD�QEB�f@LJ?FKFKD�JBQELA�g�TB�DBQ

` ��
���
���
�������LKBP�

` ��
���
���
��������QBKP�

` ��
���
���
�������ERKAOBAP�

` >KA�PL�LK


$?D1D9?>$?D1D9?>

,LQF@BQE>QTB E>SBRPBA?LQEk >KAl QLOBMOBPBKQJRIQFMIF@>QFLK
'QiP>?FQ>THT>OAQLRPBk TEBKVLRiOB
>IPLRPFKDS>OF>?IBP
'PFQQEBIBQQBOU� -O QEBJRIQFMIF@>QFLKPVJ?LIk� 'Q@>K?BE>OAQLQBII�'K QEFP@>PB�
QEB�PVJ?LI�l�FP�JLOB�@IB>O


5 B@>KBSBKPFJMIFCVQEBKLQ>QFLKCROQEBO� TOFQFKD�, FKPQB>ALC� l ,
  RQLC@LROPBTBLKIVALQE>QTEBK
TB�>OB�JRIQFMIVFKD>):1)*4-; ?V�PLJB�NR>KQFQV
��5 B�TLRIAKiQ�T>KQ����QL�JB>K���l����TLRIA�TB��

&B?2<5=��&B?2<5=��

&BOBFP> PQO>KDB>AAFQFLKQ>?IB
3PBFQQLPLISBQEBCLIILTFKDMOL?IBJP
'JMLOQ>KQ�"LKi QQOVQL>PPFDK
KRJ?BOP�QL���� ��>KA�!
1LISB�QEB�MOL?IBJP�GRPQ�RPFKD�TE>Q�VLR�HKLT�>?LRQ�QEB�LMBO>QFLKP�

��
�  �
�! �� �! ���
�� 

*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

&LT�ALBP�>K�>AAFQFLK�Q>?IB�EBIM�VLR�PLISB�JRIQFMIF@>QFLK�MOL?IBJP�IFHB��!�

#+"*�&"� � �* �%$� �%*) �$� �%.�) O �
 �



�9F9C9?>���?DC�1>4��?H5C

'E?D1D9F5�#?45<�?6��9F9C9?>'E?D1D9F5�#?45<�?6��9F9C9?>

1RMMLPB�VLR�>OB�>PHBA�QL�@LJMRQB������j��
�-KB�T>V�QL�FKQBOMOBQ�QEFP�NRBPQFLK��QEBOB�>OB�LQEBOP��FP�

f&LT�J>KV�DOLRMP�LC���CFQ�FKQL������g

�569>9D9?>�569>9D9?>

'K QEB:>8=+=3?/68./5 80.3?3<387� VLR>OBDFSBK>.3?3./7. �EBOBFQFP������ >KAVLR>OB>PHBAQLPMIFQ
FQ�FKQL�BNR>I�PFWBA�DOLRMP��TEBOB�QEB�PFWB�LC�QEB�DOLRM�FP�DFSBK�?V�QEB.3?3<8;�EBOB�FQ�FP���


'K�LRO�ALQP�>KA�?LUBP�JLABI��QEB�AFSFABKA������ILLHP�IFHB�QEFP�

>KA�QEOBB�ALQP�ILLHP�IFHB�QEFP�

1L�TB�>OB�OB>IIV�>PHFKD�

f&LT�J>KV�DOLRMP�LC CFQ�FKQL�QEB�MF@QROB�LC������g

�H1=@<5��H1=@<5�
�
��L�

�
��L�


2EBOBFPLKBDOLRMLC� >QQEBQELRP>KAPIBSBI�>KAQEOBB>QQEBERKAOBAPIBSBI�KLKB>QQEBQBKPIBSBI�>KA
QTL�>Q�QEB�LKBP�IBSBI
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,LQF@B�TE>Q�TB�E>SB�FK�QEB�MF@QROB�

` -KB�DOLRM�LC���FK�QEB�QELRP>KAP�?LU


` 2EOBB�DOLRMP�LC���FK�QEB�ERKAOBAP�?LU


` 8BOL�DOLRMP�LC���FK�QEB�QBKP�?LU


` 2TL�DOLRMP�LC���FK�QEB�LKBP�?LU


2EFP�PELTP�QE>Q���DLBP�FKQL������LKB�QELRP>KA��QEOBB�ERKAOBAP�>KA�QTL�LKBP�QFJBP
�2E>Q�FP�

*BQiP�QOV�>�E>OABO�LKB��!LKPFABO�����j��
�&BOBiP�QEB�MF@QROB�

5 B�>OB�PQFII�ILLHFKD�CLO�DOLRMP�LC�QEOBB�ALQP�

2EBOB�FP�@BOQ>FKIV�LKB�DOLRM�>Q�QEB����iP�IBSBI


>KA�KLT�FQ�PBBJP�TB�>OB�PQR@HQEBOB�>OB�KL�JLOB�DOLRMP�LC�QEOBB�

*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

5E>Q�@>K�TB�AL�KLT���OB�TB�OB>IIV�PQR@H��!>K�VLR�CFKFPE�QEB�AFSFPFLK�MOL?IBJ�

� � , � ) �%$� �%*) �$� �%.�) O �
 �



�H1=@<5��H1=@<5��
��L�
�
��L�


&BOB�>OB�QEB�ABQ>FIP�TLOHBA�LRQ�CLO�����j��
� RQ�ALKiQ�OB>A�QEFP�RKQFI�VLRiSB�QELRDEQ�>?LRQ�FQ�VLROPBIC�

1FK@B�B>@E�ALQ�FP�TLOQE�QBK�ALQP�FK�QEB�?LU�QL�QEB�OFDEQ�TB�@>K�TOFQB�

,LT�TB�@>K�CFKA�JLOB�DOLRMP�LC�QEOBB�

2EBOB�FP�PQFII�>�QOLR?IBPLJB�BUQO>�ALQ
�*BQiP�RKBUMILAB�FQ�QLL

2EFP�DFSBP�RP�JLOB�DOLRMP�LC�QEOBB�

'K�QEB�MF@QROB�TB�E>SB�

` -KB�DOLRM�LC���FK�QEB�ERKAOBAP�?LU


` 2EOBB�DOLRMP�LC���FK�QEB�QBKP�?LU


` $LRO�DOLRMP�LC���FK�QEB�LKBP�?LU


$FK>IIV�TB�E>SB�QEB�>KPTBO�

� � 
 O #�*� �#�*� �) �%( �"�#�$*�(/ *� � � � � ()



*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

1LISB�B>@E�LC�QEBPB�BUBO@FPBP�RPFKD�QEB�ALQP�>KA�?LUBP�JBQELA�

������j�� ������j��

�H1=@<5��H1=@<5�����L�������L���

*BQiPQROKRMQEBAFCCF@RIQV>KLQ@E
!LKPFABO��� j ��
 &BOBTB>OBILLHFKDCLODOLRMPLC�� FKQEFPMF@QROB�

5E>Q�ALBP����ILLH�IFHB��'Q�@>K�?B�QTBISB�ALQP�FK�>�PFKDIB�?LU�

 RQ�JLPQ�LCQBK�TB�TLRIA�TOFQB����QEFP�T>V��>P�>�QBK�>KA���LKBP�

5 B�@BOQ>FKIV�PBB�PLJB�LC�QEBPB�FK�QEB�MF@QROB
2EBOB�FP�@BOQ>FKIV�LKB�>Q�QEB�QBKP�IBSBI�

!8=/� 5 FQE>KRKBUMILPFLKQEFPTLRIA?BQTBISBALQPFKQEBQBKP?LU�PLTB J>OHLKBDOLRMLC�� >?LSB
QEB�QBKP�?LU


5 B�>IPL�PBB�QEOBB�DOLRMP�LC�QTBISB�LKBP�

� � , � ) �%$� �%*) �$� �%.�) O �� �



1L�FK�QEB�MF@QROB�TB�E>SB�

` -KB�DOLRM�LC����ALQP�FK�QEB�QBKP�?LU


` 2EOBB�DOLRMP�LC����ALQP�FK�QEB�LKBP�?LU


2E>Q�JB>KP

����j��������


&B?2<5=��&B?2<5=��

3PB�QEB�ALQP�>KA�?LUBP�JLABI�QL�@LJMRQB�B>@E�LC�QEB�CLIILTFKD�

������j�� �

�����j���

�������j����

&B?2<5=��&B?2<5=��

0BJBJ?BOQE>Q?>PBCFSBKRJ?BOP>OBFK>� m � ALQP�>KA�?LUBPPVPQBJ
5E>Q>OBQEBMI>@BS>IRBPFKQEB
� m���PVPQBJ��$FII�FK�QEB?I>KHP�

�
 "O>T�>�ALQP�>KA�?LUBP�MF@QROB�LC�QEB�KRJ?BO


�
 "O>T�>�ALQP�>KA�?LUBP�MF@QROB�LC�QEB�KRJ?BO


�
 3PB�QEB�ALQP�>KA�?LUBP�JBQELA�QL�CFKA
���=:QBUQXCFSBZ�:AFS

� � � O #�*� �#�*� �) �%( �"�#�$*�(/ *� � � � � ()



� �=:QBUQXCFSBZ�����=:QBUQXCFSBZ

����=:QBUQXCFSBZ�:AFS���=:QBUQXCFSBZ�
�76J<�+76>-:<�<7�*);-�
	�
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` 3PB�ALQP�>KA�?LUBP�QL�@LJMRQB�QEBPB


�����j���

������j����

` 5E>Q�MF@QROBP�AFA�VLR�RPB�CLO����>KA�CLO�����!>K�VLR�ABP@OF?B�FK�TLOAP�TE>Q�E>MMBKP�TEBK
AFSFAFKD�?V����>KA�?V�����>KA�TEV�

*85�)D1>41B4��<7?B9D8=�6?B��9F9C9?>*85�)D1>41B4��<7?B9D8=�6?B��9F9C9?>

5 B�RPBA�ALQP�>KA�?LUBP�QL�PELT�QE>Q�����j��������


'K BIBJBKQ>OVP@ELLI�VLRJFDEQE>SBIB>OKBAQLPLISBQEFPAFSFPFLKMOL?IBJ?VRPFKD>AF>DO>JIFHBQEBCLIILTFKD�

� � , � ) �%$� �%*) �$� �%.�) O �� 




�Q CFOPQDI>K@BQEFPPBBJPSBOVJVPQBOFLRP�?RQFQFPOB>IIVKLAFCCBOBKQCOLJQEBALQP>KA?LUBPJBQELA
&BOBFP
TE>Q�QEB�Q>?IB�JB>KP


2L @LJMRQB��� j �� TB CFOPQJ>HB>?FDBPQFJ>QFLK>PQLELT J>KVDOLRMPLC� QEBOB>OBFK���
 *BQiPDRBPPQE>Q
QEBOB�>OB�����DOLRMP�LC�QEOBB


&LT�JR@E�FP�IBCQ�LSBO�>CQBO�Q>HFKD�>T>V�����DOLRMP�LC���5 B�PR?QO>@Q�QL�CFKA�QE>Q�QEBOB�FP�����IBCQ


&LT�J>KV�DOLRMP�LC���>OB�FK������*BQiP�QOV����

� � � O #�*� �#�*� �) �%( �"�#�$*�(/ *� � � � � ()



&LT�J>KV�>OB�IBCQ��2EBOB�>OB����IBCQ�>KA�QEBOB�>OB�CLRO�DOLRMP�LC���FK���


2E>Q>@@LRKQPCLOBKQFOBKRJ?BO���
 �KA TEBOBALTB CFKAQEBCFK>I>KPTBO�(RPQ>AAQEBQLQ>I@LRKQLCDOLRMP
LC�QEOBB�QE>Q�TB�Q>IIFBA�

����j���������
����
��������


*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

` !LJM>OB�QEB�QTL�AFSFPFLK�AF>DO>JP�?BILT
�'K�TE>Q�T>V�>OB�QEBV�QEB�P>JB��'K�TE>Q�T>V�>OB�QEBV
AFCCBOBKQ�

` �IPL�ILLH�>Q�QEB�ALQP�>KA�?LUBP�JBQELA
�'K�TE>Q�T>V�FP�FQ�QEB�P>JB�LO�AFCCBOBKQ�COLJ�QEB�QTL
AF>DO>JP�

� � , � ) �%$� �%*) �$� �%.�) O �� �



` )2B�.8�@/�534/�=2/�<=+7.+;.�+518;3=26�  B@>RPB�FQ�FP�NRF@H��KLQ�QLL�JR@E�QL�TOFQB�ALTK��>KA�FQ�TLOHP
BSBOV�QFJB


` )2B .8 @/ 534/=2/ .8=< +7. ,8A/< 6/=28.�  B@>RPB�FQ�B>PV�QL�RKABOPQ>KA
���KA�AO>TFKD�ALQP�>KA
?LUBP�FP�HFKA�LC�CRK��

�9F9C9?>�G9D8�(5=19>45BC�9F9C9?>�G9D8�(5=19>45BC

5 BP>TQE>Q��� FPBSBKIVAFSFPF?IB?V�� ��� j � � ���
 2EFPJB>KPQE>Q���� LKBJLOB�PELRIAKiQ?BAFSFPF?IB
?V�QEOBB
�'Q�PELRIA�?B�LKB�ALQ�QLL�?FD


�H1=@<5��H1=@<5��

�L�
�

�L�


"L�TB�PBB�QEB�BUQO>�ALQ�FC�TB�@LJMRQB�����j���TFQE�ALQP�>KA�?LUBP�
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7BPTB AL� 5 BE>SBLKBALQIBCQ>QQEBBKAQE>Q@>KiQ?BAFSFABA
2EFPFPELT FQILLHPFKQEBPQ>KA>OA
>IDLOFQEJ


'K�P@ELLI��TB�P>V�QE>Q�TB�E>SB�>:-5)16,-: LC�LKB�>KA�PLJBQFJBP�TOFQB�

 RQ�TE>Q�ALBP�QE>Q�OB>IIV�JB>K�'Q�JB>KP�QE>Q�TB�E>SB�����DOLRMP�LC�QEOBB�TFQE�LKB�ALQ�IBCQ�LSBO
�1L

�H1=@<5����
�L����H1=@<5����
�L���

*BQiP�QOV�>KLQEBO�LKB������j���
�&BOBiP�TE>Q�TB�E>SB�

� � , � ) �%$� �%*) �$� �%.�) O �� �



�KA�TB�>OB�ILLHFKD�CLO�DOLRMP�IFHB�QEFP�

&BOB�DLBP�

3KBUMILAFKDTLKiQEBIM>KVCROQEBO>KATB>OBFKABBAIBCQTFQELKBOBJ>FKFKDALQFKQEBQBKPMLPFQFLK>KA
>�ALQ�FK�QEB�LKBP�MLPFQFLK
�5B�E>SB����DOLRMP�LC�QTBISB��>KA�>�OBJ>FKABO�LC�BIBSBK


*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

` 3PB�QEB�ALQP�>KA�?LUBP�JBQELA�QL�@LJMRQB�B>@E�NRLQFBKQ�>KA�OBJ>FKABO�

�����j��

�����j���

������j����

` ,LT�RPB�QEB�PQ>KA>OA�>IDLOFQEJ��>K�BU>JMIB�FP�PELTK�?BILT��QL�@LJMRQB�B>@E�LC�QEB�NRLQFBKQP�>KA
OBJ>FKABOP�>?LSB
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` 5EF@E�JBQELA�AL�VLR�IFHB�?BQQBO��ALQP�>KA�?LUBP�LO�QEB�PQ>KA>OA�>IDLOFQEJ�JBQELA��-O�ALBP�FQ
ABMBKA�LK�QEB�MOL?IBJ�VLR�>OB�ALFKD�

� � , � ) �%$� �%*) �$� �%.�) O �� �



$E=25B�"9>5�#?45<

�KLQEBOT>VTBLCQBKQEFKH>?LRQKRJ?BOPFP>P>?PQO>@QNR>KQFQFBPQE>Q@>K?BJB>PROBA�IBKDQE�>OB>�>KASLIRJB
>OB�>II�BU>JMIBP


'K >JB>PROBJBKQJLABI�VLRE>SBQLMF@H>*);1+ =61<
 2EB?>PF@RKFQFP>NR>KQFQVe IBKDQE�>OB>�LOSLIRJBe
QE>QVLR>PPFDKQLQEBKRJ?BOLKB
7LR@>KQEBK>PPFDKKRJ?BOPQLLQEBONR>KQFQFBP?>PBALKELT J>KVLCVLRO
?>PF@�RKFQ�CFQ�FKPFAB


$LOKLT� TBiII CL@RPLKQEBNR>KQFQVIBKDQE�>KATBiII TLOHTFQE> KRJ?BOIFKBTEBOBQEB?>PF@RKFQFP>IOB>AV
J>OHBA�LCC


�449D9?>�1>4�)E2DB13D9?>�?>�D85�$E=25B�"9>5�449D9?>�1>4�)E2DB13D9?>�?>�D85�$E=25B�"9>5

'J>DFKB> MBOPLKe TBiII @>IIEFJ8BAe TEL @>KPQ>KALKQEBKRJ?BOIFKB
5 BiII P>VQE>QQEBAFPQ>K@B8BA
T>IHP�TEBK�EB�Q>HBP�>�PQBM�FP�BU>@QIV�LKB�RKFQ


5EBK8BAT>KQPQL>AALOPR?QO>@QTFQETELIBKRJ?BOPLKQEBKRJ?BOIFKB�EB>IT>VPPQ>OQP>Q� >KAC>@BPQEB
MLPFQFSB�AFOB@QFLK��QLT>OAP���
�2EBK�TE>Q�EB�ALBP�ABMBKAP�LK�QEB�@>I@RI>QFLK


'C8BAT>KQPQL),, QTLKRJ?BOP�EBT>IHPCLOT>OA�QLQEBOFDEQLCQEBKRJ?BOIFKB�ELTBSBOJ>KV PQBMP>OB
FKAF@>QBA?VQEBCFOPQKRJ?BO�QEBCFOPQ),,-6, �
 2EBKEBT>IHPCLOT>OA�QLVLROOFDEQLKQEBKRJ?BOIFKB�QEB
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KRJ?BOLCPQBMPFKAF@>QBA?V QEBPB@LKAKRJ?BO�QEBPB@LKA),,-6, �
 5EBOBEBI>KAPFPQEB;=5 LCQEBQTL
KRJ?BOP


�H1=@<5��
�����H1=@<5��
����

'C8BAT>KQPQL>AA� 
 �� EBPQ>OQP>Q� >KAC>@BPQLT>OAPQEBMLPFQFSBKRJ?BOP
&BT>IHPCLOT>OA� PQBMP�
QEBK�EB�T>IHP�CLOT>OA���JLOB�PQBMP


8BABKAP>QQEBKRJ?BO�� PLQEBPRJLC� >KA� FP�
 � 
 � � �
 � RQVLRHKBTQE>QLC@LROPB�2EBMLFKQ
OFDEQ�KLT�FP�QL�J>HB�PBKPB�LC�QEB6=5*-:�416-57,-4 
�

5EBK8BAT>KQPQL;=*<:)+<QTLKRJ?BOP�EBEBT>IHPCLOT>OA�QLQEBOFDEQLKQEBKRJ?BOIFKB�ELTBSBOJ>KV
PQBMP>OBFKAF@>QBA?VQEBCFOPQKRJ?BO�QEB516=-6,�
 2EBKEBT>IHP*)+3?): ,; �QLQEBIBCQLKQEBKRJ?BOIFKB�
QEBKRJ?BOLCPQBMPFKAF@>QBA?VQEBPB@LKAKRJ?BO�QEB;=*<:)0-6, �
 5EBOBEBI>KAPFPQEB,1..-: -6+- LCQEBQTL
KRJ?BOP


�H1=@<5�����M�
�H1=@<5�����M�


'C8BAT>KQPQLPR?QO>@Q� � d �� EBPQ>OQP>Q� >KAC>@BPQEBMLPFQFSBKRJ?BOP�QEBOFDEQPFABLCQEBKRJ?BO
IFKB�
�&B�T>IHP�CLOT>OA����PQBMP�LK�QEB�KRJ?BO�IFKB��QEBK�EB�T>IHP�?>@HT>OAP���PQBMP


8BA�BKAP�>Q�QEB�KRJ?BO����PL�QEB�AFCCBOBK@B�LC����>KA���FP��
 � ��d������
 � RQ�VLR�HKBT�QE>Q��

<div class="player-unavailable"><h1 class="message">An error occurred.</h1><div class="submessage"><a
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` 5 LOH�LRQ�B>@E�LC�QEBPB�BUBO@FPBP�LK�>�KRJ?BO�IFKB
7LR�@>K�>@QR>IIV�M>@B�FQ�LRQ�LK�>�IFCB�PFWBA
KRJ?BO�IFKB�LO�AO>T�>�MF@QROB�

��
�� ��
�� ���d�� ��d��

` 5EV�ALBP�FQ�J>HB�PBKPB�QL�T>IH�CLOT>OA�CLO�>AAFQFLK�>KA�T>IH�?>@HT>OAP�CLO�PR?QO>@QFLK��'K�TE>Q
T>V�FP�QEFP�QEB�P>JB�>P�f@LJ?FKFKDg�CLO�>AAFQFLK�>KA�fQ>HB�>T>Vg�CLO�PR?QO>@QFLKg�

` 5E>Q�E>MMBKP�FC�VLR�AL�QEBPB�PR?QO>@QFLK�MOL?IBJP�LK�>�KRJ?BO�IFKB��#UMI>FK�VLRO�>KPTBOP


��d�� ��d�� ��d�� � ��d��

` !LRIA�VLR�AL�QEB�PR?QO>@QFLK�MOL?IBJP�>?LSB�TFQE�QEB�ALQP�>KA�?LUBP�JLABI�

#E<D9@<931D9?>�1>4��9F9C9?>�?>�D85�$E=25B�"9>5#E<D9@<931D9?>�1>4��9F9C9?>�?>�D85�$E=25B�"9>5

1FK@BJRIQFMIF@>QFLKFPOB>IIVOBMB>QBA>AAFQFLK�TB@>K>A>MQLRO>AAFQFLKJLABIQL?B@LJB>JRIQFMIF@>QFLKJLABI
>PTBII
 *BQiPQEFKH>?LRQ� k �
 2EFPJB>KPQL>AACLROQLFQPBICQEOBBQFJBP�QE>QiPPFJMIVQEBABCFKFQFLKLC
JRIQFMIF@>QFLK���

��k�������
���
��


1L�QL�JRIQFMIV�LK�QEB�KRJ?BO�IFKB��TB�AL�QEB�MOL@BPP�CLO�>AAFQFLK�PBSBO>I�QFJBP


<div class="player-unavailable"><h1 class="message">An error occurred.</h1><div class="submessage"><a
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2L JRIQFMIVQTLKRJ?BOP�8BAPQ>OQP>Q� >P>IT>VP�>KAEBC>@BPQEBMLPFQFSBAFOB@QFLK
&B T>IHPCLOT>OAQEB
KRJ?BOLCPQBMPDFSBK?VQEBPB@LKAKRJ?BO�QEBPB@LKA.)+<7:�
 &B OBMB>QPQE>QMOL@BPPQEBKRJ?BOLCQFJBP
DFSBK�?V�QEB�CFOPQ�KRJ?BO��QEB�CFOPQ.)+<7:�
�5EBOB�EB�I>KAP�FP�QEB8:7,=+<LC�QEB�QTL�KRJ?BOP


�H1=@<5��H1=@<5�
�K��
�K��

'C�8BA�T>KQP�QL�JRIQFMIV���k����EB�@>K�QEFKH�LC�FQ�QEFP�T>V�

8BA�PQ>OQP�>Q����C>@FKD�QEB�MLPFQFSB�AFOB@QFLK
�2EB�EB�OBMB>QP�QEFP�QEOBB�QFJBP��Q>HB�CLRO�PQBMP�CLOT>OA


&B�BKAP�>Q�QEB�KRJ?BO�����PL�QEB�MOLAR@Q�LC���>KA���FP���
�2E>Q�FP����k�������


0BJBJ?BO�LRO�NRLQ>QFSB�JLABI�LC�AFSFPFLK��-KB�T>V�QL�FKQBOMOBQ����j���FP�

&LT�J>KV�DOLRMP�LC���CFQ�FKQL����

2EFKHFKD�LK�QEB�KRJ?BO�IFKB��TB�@>K�>PH�FQ�QEFP�T>V�

8BA�Q>HBP���PQBMP�>Q�>�QFJB
'C�8BA�I>KAP�>Q�QEB�KRJ?BO����ELT�J>KV�QFJBP�AFA�EB�Q>HB���PQBMP�

2L @>I@RI>QB> AFSFPFLKMOL?IBJLKQEBKRJ?BOIFKB�8BAPQ>OQP>Q�� C>@FKDQEBMLPFQFSBAFOB@QFLK
&B T>IHP
CLOT>OAQEBKRJ?BOLCPQBMPDFSBK?V QEBPB@LKAKRJ?BO�QEB,1>1;7:�
 &BOBMB>QPQE>QMOL@BPPRKQFIEBI>KAP

<div class="player-unavailable"><h1 class="message">An error occurred.</h1><div class="submessage"><a
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>QQEBCFOPQKRJ?BO�QEB,1>1,-6,�
 2EBKRJ?BOLCQFJBPEBOBMB>QBAQEBMOL@BPPDFSBPQEB9=7<1-6<LCQEBQTL
KRJ?BOP


�H1=@<5��H1=@<5����L�����L��

'C�8BA�T>KQP�QL�@LJMRQB����j����EB�@>K�QEFKH�LC�FQ�QEFP�T>V�

&B�PQ>OQP�>Q����C>@FKD�QEB�MLPFQFSB�AFOB@QFLK


` 8BA�Q>HBP���PQBMP�CLOT>OA
&B�FP�KLT�>Q����KLQ���
1L�EB�KBBAP�QL�OBMB>Q�QEB�MOL@BPP


` 8BA�Q>HBP���PQBMP�CLOT>OA�>D>FK
&B�FP�KLT�>Q�����KLQ���
1L�EB�KBBAP�QL�OBMB>Q�QEB�MOL@BPP


` 8BA�Q>HBP���JLOB�PQBMP�CLOT>OA
�&B�FP�>Q�����PL�EB�PQLMP


1FK@BEBOBMB>QBAQEBMOL@BPPQEOBBQFJBP�TB PBBQEBOB>OB� DOLRMPLC� FK��
 1L QEBNRLQFBKQLC�� >KA
��FP��
 2E>Q�FP����j������


*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

` 5 LOH�LRQ�B>@E�LC�QEBPB�BUBO@FPBP�LK�>�KRJ?BO�IFKB
7LR�@>K�>@QR>IIV�M>@B�FQ�LRQ�LK�>�IFCB�PFWBA
KRJ?BO�IFKB�LO�AO>T�>�MF@QROB�

� k�� ��k�� �� j�� ��j��

` !>K�VLR�QEFKH�LC�>�T>V�QL�FKQBOMOBQ�QEBPB�JRIQFMIF@>QFLK�MOL?IBJP�LK�>�KRJ?BO�IFKB��#UMI>FK�VLRO
FAB>P


<div class="player-unavailable"><h1 class="message">An error occurred.</h1><div class="submessage"><a
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��k�� ��k�� ��k����� ��k�����

` 5E>Q�E>MMBKP�FC�VLR�QOV�QL�PLISB�QEBPB�AFSFPFLK�MOL?IBJP�LK�>�KRJ?BO�IFKB��!>K�VLR�AL�FQ��#UMI>FK
VLRO�FAB>P


� j�� � j��� ��j�� ��j��
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�B51�#?45<�6?B�#E<D9@<931D9?>

1L C>OTB E>SBCL@RPBALK>IFKB>OJB>PROBJBKQJLABI�RPFKDQEBKRJ?BOIFKB
 RQQEBOBiP>KLQEBO@LJJLKT>V
QL�QEFKH�>?LRQ�JRIQFMIF@>QFLK��RPFKD�>OB>


$LO�BU>JMIB��PRMMLPB�LRO�?>PF@�RKFQ�FP�LKB�PNR>OB�

5 B�@>K�MF@QROB���k���>P���DOLRMP��TFQE���PNR>OBP�FK�B>@E�DOLRM��>II�IFKBA�RM�

 RQTB @>K>IPLMF@QROBQEBJPQ>@HBARMFKPQB>ALCIFKBARM
5 BTLRIAE>SB� OLTP�TFQE� PNR>OBPFKB>@EOLT�
IFHB�QEFP�
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1L TB @>KQEFKH>?LRQ� k � >P>OB@Q>KDIBQE>QE>PIBKDQE� >KATFAQE�
 2EBMOLAR@Q���� FPQEBQLQ>IKRJ?BOLC
PNR>OBP�FK�QE>Q�OB@Q>KDIB
��2E>Q�FP�>IPL�QEB�>OB>�LC�QEB�OB@Q>KDIB��PFK@B�B>@E�PNR>OB�T>P�LKB�RKFQ��

*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

4BO>AOBTQEFPMF@QROB>P>JLABICLO�� k ��
 3PBEBOMF@QROBQLEBIMVLR@LJMRQB�� k ��
 #UMI>FKVLRO
TLOH


&B?2<5=��&B?2<5=��

"O>T MF@QROBPIFHB4BO>iPCLOB>@ELCQEBPBJRIQFMIF@>QFLKBUBO@FPBP
3PBVLROMF@QROBPQLCFKAQEBMOLAR@QP
TFQELRQ�RPFKD�>�@>I@RI>QLO�LO�QEB�PQ>KA>OA�>IDLOFQEJ


���k��� ��k��� ����k���

*85�)D1>41B4��<7?B9D8=�6?B�#E<D9@<931D9?>*85�)D1>41B4��<7?B9D8=�6?B�#E<D9@<931D9?>

&LT�TBOB�VLR�Q>RDEQ�QL�@LJMRQB����k����FK�P@ELLI��5BOB�VLR�Q>RDEQ�QL�TOFQB�PLJBQEFKD�IFHB�QEB�CLIILTFKD�

� ( � � #%��" �%( #+"*�&"� � �* �%$ O ���



-O�J>V?B�VLR�TBOB�Q>RDEQ�QL�MRQ�FK�QEB�BUQO>�WBOLP�O>QEBO�QE>K�IB>SFKD�QEBJ�LRQ�

2EFP�FP�OB>IIV�KL�AFCCBOBKQ�QE>K�AO>TFKD�QEB�OB@Q>KDIB�>KA�RPFKD�4BO>iP�MF@QROB�CLO�@>I@RI>QFKD�

*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

` 3PB�QEB�BU>JMIB�>?LSB�QL�BUMI>FK�TEV�4BO>iP�OB@Q>KDIB�JBQELA�>KA�QEB�PQ>KA>OA�>IDLOFQEJ�>OB�OB>IIV
QEB�P>JB


` !>I@RI>QB�QEB�MOLAR@QP�?BILT�RPFKD�?LQE�JBQELAP
#UMI>FK�TEBOB�VLRiOB�@LJMRQFKD�QEB�P>JB�MFB@BP
FK�B>@E�>IDLOFQEJ
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���k��� ����k��� ����k���

"9>5C�1>4��>D5BC53D9?>C"9>5C�1>4��>D5BC53D9?>C

&BOBiP >K RKRPR>IT>V QLMBOCLOJJRIQFMIF@>QFLK
2L @LJMRQB�� k ��� CLOBU>JMIB�AO>TQTLPBQPLCSBOQF@>I
IFKBP�QEBIBCQPBQ@LKQ>FKFKDQTLIFKBP>KAQEBOFDEQPBQQTLIFKBP�CLOQEBAFDFQPFK��� >KAQTLPBQPLCELOFWLKQ>I
IFKBP��QEB�RMMBO�PBQ�@LKQ>FKFKD�LKB�IFKB�>KA�QEB�ILTBO�PBQ�QEOBB��CLO�QEB�AFDFQP�FK����


2EBOB>OBCLROPBQPLCFKQBOPB@QFLKMLFKQP
!LRKQQEBKRJ?BOLCFKQBOPB@QFLKPFKB>@E>KA>AAQEBOBPRIQPAF>DLK>IIV
>P�PELTK�

2EB�>KPTBO�����>MMB>OP�

2EBOB�FP�LKB�MLPPF?IB�DIFQ@E�>P�FIIRPQO>QBA�?V�QEB�@LJMRQ>QFLK�����k����

� ( � � #%��" �%( #+"*�&"� � �* �%$ O ���



�IQELRDEQEB>KPTBO� QELRP>KAP��� ERKAOBAP��� QBKP�>KA�� LKBPFP>?PLIRQBIV@LOOB@Q�LKBKBBAPQL@>OOVAFDFQP
>KA�QO>KPI>QB�QEFP�>P������


&B?2<5=��&B?2<5=��

�
 !LJMRQB�����k�����SF>�QEFP�JBQELA
�!EB@H�VLRO�>KPTBO�RPFKD�>KLQEBO�JBQELA


�
 !LJMRQB����k������SF>�QEFP�JBQELA
�!EB@H�VLRO�>KPTBO�RPFKD�>KLQEBO�JBQELA


�
 !>K�VLR�>A>MQ�QEB�JBQELA�QL�@LJMRQB�����k��������5EV�FP�PLJB�>A>MQ>QFLK�KB@BPP>OV��

�
 5EV�ALBP�QEB�JBQELA�TLOH�FK�DBKBO>I�

"1DD935�#E<D9@<931D9?>"1DD935�#E<D9@<931D9?>

'K QEB����P FK#KDI>KA�PQRABKQPTBOBQ>RDEQQL@LJMRQBJRIQFMIF@>QFLKRPFKDCLIILTFKDD>IIBVJBQELA�KLTJLOB
@LJJLKIV�HKLTK�>P�QEB4)<<1+-�5-<07,


2L JRIQFMIV�� >KA���� CLOBU>JMIB�AO>T>� k � DOFALCPNR>OBP
5 OFQBQEBAFDFQPLCQEBCFOPQKRJ?BO>ILKDQEB
OFDEQ�PFAB�LC�QEB�DOFA�>KA�QEB�AFDFQP�LC�QEB�PB@LKA�KRJ?BO�>ILKD�QEB�QLM


"FSFABB>@E@BIILCQEBDOFAAF>DLK>IIV>KATOFQBFKQEBMOLAR@QLCQEB@LIRJKAFDFQ>KAOLTAFDFQLCQE>Q@BII�
PBM>O>QFKDQEBQBKPCOLJQEBRKFQP>@OLPPQEBAF>DLK>ILCQE>Q@BII
�'CQEBMOLAR@QFP>LKBAFDFQ>KPTBO� MI>@B>� FK
QEB�QBKP�MI>@B
�

� 
 
 O #�*� �#�*� �) �%( �"�#�$*�(/ *� � � � � ()



2L DBQQEB>KPTBO� >AAQEBBKQOFBPFKB>@EAF>DLK>I�@>OOVFKDQBKPAFDFQPLSBOQLQEBKBUQAF>DLK>IFCKB@BPP>OV
 'K
LRO�BU>JMIB��TB�E>SB

&B?2<5=��
&B?2<5=��


�
 !LJMRQB������k�����SF>�QEB�I>QQF@B�JBQELA


�
 #UMI>FK�TEV�QEB�I>QQF@B�JBQELA�FP�OB>IIV�QEB�PQ>KA>OA�>IDLOFQEJ�FK�AFPDRFPB


�
 5E>Q�FP�QEB�PMB@FCF@�CRK@QFLK�LC�QEB�AF>DLK>I�IFKBP�FK�QEB�DOFA�

� ( � � #%��" �%( #+"*�&"� � �* �%$ O �
�



&B?@5BD95C�?6�%@5B1D9?>C

1L C>O� VLRE>SBPBBK> @LRMIBLCAFCCBOBKQ57,-4; CLOQEBLMBO>QFLKP�>AAFQFLK�PR?QO>@QFLK�JRIQFMIF@>QFLK�>KA
AFSFPFLK
 RQTB E>SBKiQQ>IHBAJR@E>?LRQQEBLMBO>QFLKPQEBJPBISBPe ELT QEBVOBI>QBQLB>@ELQEBO� TE>Q
MOLMBOQFBPQEBVE>SBQE>QJ>HB@LJMRQFKDB>PFBO� >KAELT PLJBPMB@F>IKRJ?BOP?BE>SB
2EBOBiPILQPQLQEFKH
>?LRQ�

2EBDL>IFKQEFPPB@QFLKFPQLRPBQEBJLABIPQLRKABOPQ>KATEVQEBLMBO>QFLKP?BE>SB>@@LOAFKDQLQEBORIBPVLR
IB>OKBA�?>@H�FK�BIBJBKQ>OV�P@ELLI
�5BiOB�DLFKD�QL�HBBM�>PHFKD�LROPBISBP�f5EV�ALBP�FQ�TLOH�QEFP�T>V�g

*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

#>@ELCQEBPBJLABIPIBKAPFQPBICQLQEFKHFKD>?LRQQEBLMBO>QFLKFK> PIFDEQIVAFCCBOBKQT>V
  BCLOBTB
OB>IIV�AFD�FK�QL�QEFKHFKD�>?LRQ�QEB�LMBO>QFLKP��AFP@RPP�TFQE�>�M>OQKBO�

` -C�QEB�JLABIP�TB�AFP@RPPBA�PL�C>O��AL�VLR�MOBCBO�LKB�LC�QEBJ�

` &LT�TBII�AL�QEB�JLABIP�TB�AFP@RPPBA�J>Q@E�RM�TFQE�ELT�VLR�RPR>IIV�QEFKH�>?LRQ�TELIB�KRJ?BOP
>KA�QEBFO�LMBO>QFLKP�

` 5EF@E�JLABIP�>OB�RPBCRI�CLO�@LJMRQFKD��5EV�

` 5EF@E�JLABIP�AL�VLR�QEFKH�TFII�?B�RPBCRI�CLO�BUMI>FKFKD�ELT�QEB�LMBO>QFLKP�TLOH��5EV�

�?>>53D9?>C��5DG55>�D85�%@5B1D9?>C�?>>53D9?>C��5DG55>�D85�%@5B1D9?>C

5 B ABCFKBA>AAFQFLK>P@LJ?FKFKDQTLNR>KQFQFBP>KAPR?QO>@QFLK>PfQ>HFKD>T>V
g  RQFKC>@Q�QEBPBQTL
LMBO>QFLKP�>OB�FKQFJ>QBIV�QFBA�QLDBQEBO
�2EBPB�QTL�NRBPQFLKP�>OB�BU>@QIV�QEB�P>JB�

���d������==== ��������
�=====


+LOBDBKBO>IIV� CLO>KVQEOBBTELIBKRJ?BOP>� ?� >KA@�QEBPBQTLBNR>QFLKPBUMOBPPQEBP>JBC>@Q
�1L BFQEBO
?LQE�BNR>QFLKP�>OB�QORB�LO�?LQE�>OB�C>IPB
�5EF@E�FP�QEB�@>PB�ABMBKAP�LK�QEB�S>IRBP�VLR�@ELLPB�CLO�>��?��>KA�@��

+�E�*���) +���)���*�
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'K�LQEBO�TLOAP��TB�@>K�QEFKH�LC�BSBOV�PR?QO>@QFLK�MOL?IBJ�>P�>�fJFPPFKD�>AABKAg�>AAFQFLK�MOL?IBJ
�2OV�FQ�LRQ�

&B?2<5=���&B?2<5=���

&BOBFP> PQO>KDB>AAFQFLKQ>?IB
3PBFQQLPLISBQEBCLIILTFKDMOL?IBJP
(RPQFCVVLRO>KPTBOP
'JMLOQ>KQ�
"LKi QQOVQL>PPFDKKRJ?BOPQL��  � >KA!
 1LISBQEBMOL?IBJPGRPQRPFKDTE>QVLRHKLT>?LRQQEB
LMBO>QFLKP�

����� ����� ��E�� ��E�� ��E�� ��E��

*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

&LT�ALBP�>K�>AAFQFLK�Q>?IB�EBIM�VLR�PLISB�PR?QO>@QFLK�MOL?IBJP�

5 BABCFKBAJRIQFMIF@>QFLK>POBMB>QBA>AAFQFLK>KAAFSFPFLK>PCLOJFKDDOLRMPLCBNR>IPFWB
 RQFKC>@Q�QEBPB
QTL�LMBO>QFLKP�>OB�>IPL�QFBA�QLDBQEBO
 2EBPB�QTL�NRBPQFLKP�>OB�BU>@QIV�QEB�P>JB�

���j�����===== �����=====�k��


+LOBDBKBO>IIV� CLO>KVQEOBBTELIBKRJ?BOP>� ?� >KA@�QEBPBQTLBNR>QFLKPBUMOBPPQEBP>JBC>@Q
�1L BFQEBO
?LQE�BNR>QFLKP�>OB�QORB�LO�?LQE�>OB�C>IPB
�5EF@E�FP�QEB�@>PB�ABMBKAP�LK�QEB�S>IRBP�VLR�@ELLPB�CLO�>��?��>KA�@��

+�K�*���) +���)�M�*�

'K�LQEBO�TLOAP��TB�@>K�QEFKH�LC�BSBOV�AFSFPFLK�MOL?IBJ�>P�>�fJFPPFKD�C>@QLOg�JRIQFMIF@>QFLK�MOL?IBJ
�2OV�FQ�LRQ�

&B?2<5=���&B?2<5=���

0BTOFQBB>@ELCQEBPBAFSFPFLKNRBPQFLKP>P>fJFPPFKDC>@QLOgJRIQFMIF@>QFLKNRBPQFLK
5EF@ELKBP@>KVLR
PLISB�>KA�TEF@E�@>K�VLR�KLQ�PLISB��#UMI>FK�VLRO�>KPTBOP


&(%&�(*� �) %� %&�(�*�%$) O �
 




��j�� ����j��� ��j�� ��j�� ��j��

&B?2<5=��
&B?2<5=��


&BOBiP�>�JRIQFMIF@>QFLK�Q>?IB


` 3PB�QEB�Q>?IB�QL�PLISB�QEB�MOL?IBJP�?BILT
�(RPQFCV�VLRO�>KPTBOP
�'JMLOQ>KQ��"LKiQ�QOV�QL�>PPFDK
KRJ?BOP�QL�QEB�IBQQBOP
�1LISB�QEB�MOL?IBJP�GRPQ�RPFKD�TE>Q�VLR�HKLT�>?LRQ�QEB�LMBO>QFLKP�

��L�� ��L�� ��L�� ��K�� ��K�� ��K��

` !>K�VLR�RPB�QEB�Q>?IB�QL�PLISB�QEBPB�MOL?IBJP��#UMI>FK�VLRO�>KPTBOP
�0B@>II�QE>QJB>KP
@LMFBP�LCJRIQFMIFBA�QLDBQEBO�

��K�� ��K�� ��K�� ��K��

*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

&LT�ALBP�>�JRIQFMIF@>QFLK�Q>?IB�EBIM�VLR�PLISB�AFSFPFLK��>KA�BUMLKBKQF>QFLK��MOL?IBJP�

2EOLRDELRQQEFP@LROPB�LROCL@RPFPLKBUMI>K>QFLK>KAGRPQFCF@>QFLK
�P QB>@EBOP�VLRKBBAQLHKLTTE>QFPQORB
FKJ>QEBJ>QF@P�?RQVLR>IPLKBBAQLHKLT?0AFQFPQORB
�KA VLRTFIIKBBAILQPLCT>VPQLBUMI>FK?0A� PFK@B
AFCCBOBKQ�BUMI>K>QFLKP�TFII�J>HB�PBKPB�QL�AFCCBOBKQ�PQRABKQP


� 
 � O #�*� �#�*� �) �%( �"�#�$*�(/ *� � � � � ()



*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

�;3=26/=3-��+-=� )���*���+ >KA+�E�*���) >OB�QEB�P>JB�J>QEBJ>QF@>I�C>@Q


5EV�FP�QEFP67<>�DLLA�BUMI>K>QFLK�

f' @>K@EB@HQE>QQEFPFPQORB�$LOBU>JMIB��
� � � >KA� d � � �
 �KA � 
 � � �� >KA�� d � � �
 'Q
TLOHP�CLO�TE>QBSBO�KRJ?BOP�VLR�QOV
g

�449D9?>�1>4�)E2DB13D9?>���H@<1>1D9?>���449D9?>�1>4�)E2DB13D9?>���H@<1>1D9?>��

Arithmetic Fact:Arithmetic Fact:

)���*���+ >KA+�E�*���) >OB�QEB�P>JB�J>QEBJ>QF@>I�C>@Q


Why ItÕs True, Explanation 1:Why ItÕs True, Explanation 1:

$FOPQ�TBiII�RPB�QEB�ABCFKFQFLK�LC�QEB�LMBO>QFLKP


1RMMLPB�TB�HKLT+�E�*���) FP�QORB
�1R?QO>@QFLK�JB>KP�fQ>HB�>T>V
g�1L

+�E�*���)

JB>KPTB PQ>OQTFQENR>KQFQV+ >KAQ>HB>T>VNR>KQFQV*� >KATB BKARMTFQENR>KQFQV) 
 1Q>OQTFQEQEFP
BNR>QFLK��>KA�FJ>DFKB�>AAFKD�NR>KQFQV* QL�?LQE�PFABP


-K QEBIBCQ�QE>QJ>KPTB PQ>OQBATFQENR>KQFQV+� QLLH>T>V* QEFKDP�>KAQEBKMRQQELPB* QEFKDPOFDEQ
?>@H�1FK@BTB QLLH>T>VPLJBNR>KQFQV>KAQEBK>AABA?>@HQEBBU>@QP>JBNR>KQFQV� QEBOBiPKLLSBO>II
@E>KDB
�5BiOB�IBCQ�TFQE�NR>KQFQV+


-K�QEB�OFDEQ��TB�TLRIA�?B�@LJ?FKFKD��>AAFKD��NR>KQFQV) TFQE�NR>KQFQV*
�1L�TB�BKA�RM�TFQE��@���>�
�?


-K QEBLQEBOE>KA�PRMMLPBTB HKLTQEBBNR>QFLK) � * � + FPQORB
'J>DFKBQ>HFKD>T>V�PR?QO>@QFKD�
NR>KQFQV* COLJ�?LQE�PFABP�LC�QEFP�BNR>QFLK��>�
�?���@


-K QEBIBCQ�TB PQ>OQBATFQE) QEFKDP>KA@LJ?FKBAQE>QTFQE* QEFKDP�?RQQEBKTB FJJBAF>QBIVQ>HB>T>V
QELPB* QEFKDP
�1L�TBiOB�IBCQ�TFQE�GRPQ�LRO�LOFDFK>I�NR>KQFQV�LC) 


-K QEBOFDEQ�TB PQ>OQTFQENR>KQFQV+ >KAQ>HB>T>V* QEFKDP
2E>QiPQEBSBOVABCFKFQFLKLC+ E *
 1L TB
E>SB�QEB�BNR>QFLK�

) � +d * 


&(%&�(*� �) %� %&�(�*�%$) O �
 �



Why ItÕs True, Explanation 2:Why ItÕs True, Explanation 2:

*BQiP�RPB�QEB�JB>PROBJBKQ�JLABI�QL�@LJB�RM�TFQE�>KLQEBO�BUMI>K>QFLK


2EBBNR>QFLK) � * � +JB>KP8BAPQ>OQP>Q�� T>IHPCLOT>OA) PQBMP�>KAQEBKT>IHPCLOT>OA* PQBMP�>KA
EB�BKAP�>Q+


'C8BAT>KQPQL@LJMRQB+E*� EBPQ>OQP>Q�� T>IHPCLOT>OA+PQBMP�>KAQEBKT>IHP?>@HT>OAP* PQBMP
 RQ
TB HKLTQE>QQLT>IHCLOT>OA+PQBMP�EB@>KCFOPQT>IHCLOT>OA) PQBMP>KAQEBKT>IHCLOT>OA* PQBMP
1L
8BA�@>K�@LJMRQB+�E�*QEFP�T>V�

` 1Q>OQ�>Q��


` 5 >IH�CLOT>OA) PQBMP


` 5 >IH�CLOT>OA* PQBMP
��,LT�>Q+��PFK@B)���*���+ 
�

` 5 >IH�?>@HT>OAP* PQBMP


2EB�I>PQ�QTL�PBQP�LC�PQBMP�@>K@BI�B>@E�LQEBO�LRQ��PL�8BA�I>KAP�?>@H�>Q) 
�2E>Q�JB>KP+�E�*���) 


<div class="player-unavailable"><h1 class="message">An error occurred.</h1><div class="submessage"><a

� 
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-K QEBLQEBOE>KA�QEBBNR>QFLK+ E * � ) JB>KPQE>Q8BAPQ>OQP>Q�� T>IHPCLOT>OA+ PQBMP�QEBKT>IHP
?>@HT>OAP* PQBMP��>KA�EB�BKAP�RM�>Q) 


'C8BAT>KQPQL@LJMRQB) � * � EBPQ>OQP>Q�� T>IHPCLOT>OA) PQBMP�>KAQEBKT>IHPCLOT>OAP* >AAFQFLK>I
PQBMP
 RQTBHKLTQE>QQLT>IHCLOT>OA) PQBMP�EB@>KCFOPQT>IHCLOT>OA+PQBMP>KAQEBKT>IH?>@HT>OAP
* PQBMP
�1L�8BA�@>K�@LJMRQB)���* QEFP�T>V�

` 1Q>OQ�>Q��


` 5 >IH�CLOT>OA+PQBMP


` 5 >IH�?>@HT>OAP* PQBMP
��,LT�>Q) ��PFK@B+�E�*���) 
�

` 5 >IH�CLOT>OA* PQBMP


2EB�I>PQ�QTL�PBQP�LC�PQBMP�@>K@BI�B>@E�LQEBO�LRQ��PL�8BA�I>KAP�?>@H�>Q+
�2E>Q�JB>KP)���*���+ 


<div class="player-unavailable"><h1 class="message">An error occurred.</h1><div class="submessage"><a<div class="player-unavailable"><h1 class="message">An error occurred.</h1><div class="submessage"><a

&(%&�(*� �) %� %&�(�*�%$) O �
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` 0B>A�LSBO�QEB�QTL�BUMI>K>QFLKP�FK�QEB�BU>JMIB�>?LSB
�"L�VLR�QEFKH�BFQEBO�LKB�FP�JLOB�@IB>O�QE>K�QEB
LQEBO�

` !LJB�RM�TFQE�VLRO�LTK/A95+7+=387�KLQ�BU>JMIBP���QL�BUMI>FK�
+�K�*���) FP�QEB�P>JB�C>@Q�>P+���)�L�*�

&B?@5BD95C�?6��449D9?>�1>4�)E2DB13D9?>&B?@5BD95C�?6��449D9?>�1>4�)E2DB13D9?>

7LR MOL?>?IVHKLT PBSBO>IMOLMBOQFBPLC>AAFQFLK�?RQVLRJ>V KBSBOE>SBPQLMMBAQLTLKABO�$0A 1; <0)<
<:=-�� ,LTi PVLRO@E>K@B�'K QEFPPB@QFLK�VLRiIIRPBQEBABCFKFQFLKLCQEBLMBO>QFLKPLC>AAFQFLK>KAPR?QO>@QFLK
>KA�QEB�JLABIP�VLRiSB�IB>OKBA�QL�BUMI>FK�TEV�QEBPB�MOLMBOQFBP�>OB�>IT>VP�QORB


&BOB�>OB�QEB�QEOBB�MOLMBOQFBP�VLRiII�QEFKH�>?LRQ�

` �AAFQFLK�LC�TELIB�KRJ?BOP�FP+755=<)<1>-


` �AAFQFLK�LC�TELIB�KRJ?BOP�FP);;7+1)<1>-


` 2EB�KRJ?BO���FP�>K1,-6<1<ACLO�>AAFQFLK�LC�TELIB�KRJ?BOP


$LO�B>@E�LC�QEB�MOLMBOQFBP��TB�ALKiQ�T>KQ�QL�@LKCRPB�QEBPB�QEOBB�FAB>P�

` TE>Q�QEB�MOLMBOQV�FP�@>IIBA�>KA�TE>Q�FQ�JB>KP��QEB�ABCFKFQFLK��

` PLJB�BU>JMIBP�QE>Q,-576;<:)<- QEB�MOLMBOQV��>KA

` >K�BUMI>K>QFLK�CLO?0AQEB�MOLMBOQV�ELIAP


,LQF@BQE>Q-@)584-;>KA-@84)6)<176;>OBKLQQEBP>JB�'QiP>IPLSBOVFJMLOQ>KQKLQQL@LKCRPBQEB,-.161<176LC>
MOLMBOQV�TFQE�QEB:-);76 FQ�FP�QORB�

2EBPBMOLMBOQFBP>OB>IIRKFSBOP>IPQ>QBJBKQPe PQ>QBJBKQPLCQEBCLOJfCLO>II�gfBSBOVQFJB�gf>IT>VP�gBQ@
2E>Q
JB>KP�QE>Q�QL�PELT�QEBV�>OB�QORB��VLR�BFQEBO�E>SB�QL�@EB@H�BSBOV�@>PB�LO�CFKA�>:-);76�?0A FQ�JRPQ�?B�PL


1FK@BQEBOB>OBFKCFKFQBIVJ>KVTELIBKRJ?BOP�FQiPFJMLPPF?IBQL@EB@HBSBOV@>PB
7LRiAKBSBOCFKFPE�-ROLKIV
ELMBFPQLILLHCLO/-6-:)4 -@84)6)<176;
 5 BiII TLOHLRQQEBBUMI>K>QFLKCLOQEBCFOPQLCQEBPBC>@QP�>KAVLRTFII
TLOH�LK�QEB�LQEBOP


� 
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�449D9?>�9C��?==ED1D9F5�449D9?>�9C��?==ED1D9F5

�H1=@<5���?==ED1D9F5�"1G�H1=@<5���?==ED1D9F5�"1G

Property:Property:

�AAFQFLK�LC�TELIB�KRJ?BOP�FP�@LJJRQ>QFSB


What it Means (words):What it Means (words):

5EBK�'�>AA�QTL�TELIB�KRJ?BOP��QEB�LOABO�'�>AA�QEBJ�ALBPKiQ�>CCB@Q�QEB�PRJ


What it Means (symbols):What it Means (symbols):

$LO�>KV�QTL�TELIB�KRJ?BOP) >KA*�

)���*���*���) 


&(%&�(*� �) %� %&�(�*�%$) O �
 �



,LT�TB�KBBA�>2=;<1.1+)<176
 $0A FP�>AAFQFLK�LC�TELIB�KRJ?BOP�@LJJRQ>QFSB�

Why ItÕs True, Explanation 1:Why ItÕs True, Explanation 1:

*BQiP�QEFKH�>?LRQ�>AAFQFLK�>P�@LJ?FKFKD�QTL�NR>KQFQFBP�LC�ALQP


` 2L�>AA)���* ��TB�Q>HB) ALQP�>KA* ALQP��>KA�TB�@LJ?FKB�QEBJ�FK�>�?LU
�2L�HBBM�QEFKDP�PQO>FDEQ��IBQP
FJ>DFKB�QEB) ALQP�>OB�@LILOBA�OBA�>KA�QEB* ALQP�>OB�@LILOBA�?IRB
1L�FK�QEB�?LU�TB�E>SB) OBA�ALQP�

� � 
 O #�*� �#�*� �) �%( �"�#�$*�(/ *� � � � � ()



* ?IRB�ALQP�>KA)���* QLQ>I�ALQP


` 2L�>AA*���) ��IBQiP�Q>HB* ?IRB�ALQP�>KA) OBA�ALQP��>KA�MRQ�QEBJ�>II�QLDBQEBO�FK�>�?LU
�5B�E>SB* ?IRB
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�H@<19>9>7�D85�(E<5�H@<19>9>7�D85�(E<5

7LR�MOL?>?IV�PFJMIFCFBA�VLRO�TLOH�FK�QEB�BUBO@FPBP�>?LSB�?V�RPFKD�>�JRIQFMIF@>QFLK�ORIB�IFHB�QEB�CLIILTFKD


#E<D9@<I9>7��B13D9?>C#E<D9@<I9>7��B13D9?>C

-C @LROPB�VLRJ>V QEBK@ELLPBQLPFJMIFCVQEBCFK>I>KPTBO� ?RQQEB>KPTBOFP>IT>VP-9=1>)4-6<QLQEFPLKB

5EV��2EB�>OB>�JLABI�@>K�EBIM�RP�BUMI>FK�TE>Q�FP�DLFKD�LK


$FOPQ�IBQRP@IB>OIVTOFQBLRQELT QEB>OB>JLABIP>VPQLJRIQFMIV 
 5 BT>KQQL?RFIA>OB@Q>KDIBTEBOBLKB

PFAB�E>P�IBKDQE>KA�QEB�LQEBO�PFAB�E>P�IBKDQE
�5 B�PQ>OQ�TFQE�>�PNR>OB��LKB�RKFQ�LK�B>@E�PFAB


` "FSFAB�QEB�QLM�PBDJBKQ�FKQLBNR>I�PFWBA�MFB@BP
�1E>ABLC�QELPB�MFB@BP
��2EFP�TFII�?B�QEB�PFAB�LC�QEB
OB@Q>KDIB�TFQE�IBKDQE
�

` "FSFAB�QEB�IBCQ�PBDJBKQ�FKQLBNR>I�PFWBA�MFB@BP
�1E>ABLC�QELPB�MFB@BP
��2EFP�TFII�?B�QEB�PFAB�LC�QEB
OB@Q>KDIB�TFQE�IBKDQE
�

` "FSFAB�QEB�TELIB�OB@Q>KDIB�>@@LOAFKD�QL�QEB�QF@H�J>OHP�LK�QEB�PFABP��J>HFKD�BNR>I�PFWBA�OB@Q>KDIBP


` 1E>AB�QEB�OB@Q>KDIB�?LRKABA�?V�QEB�PE>ABA�PBDJBKQP
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'CQEB>KPTBOFP � QE>QJB>KPQEBOB>OB QLQ>IBNR>I�PFWBAMFB@BPFKQEBPNR>OB�>KA LCQEBJ>OBPE>ABA


5 B�@>K�PBB�COLJ�QEB�JLABI�TEV�QEFP�FP�QEB�@>PB�

` 2EB�QLM�PBDJBKQ�T>P�AFSFABA�FKQLBNR>I�PFWBA�MFB@BP
�1L�QEBOB�>OB@LIRJKP�FK�QEB�OB@Q>KDIB


` 2EB�PFAB�PBDJBKQ�T>P�AFSFABA�FKQLBNR>I�PFWBA�MFB@BP
�1L�QEBOB�>OBOLTP�FK�QEB�OB@Q>KDIB


` ��OB@Q>KDIB�TFQE@LIRJKP�>KAOLTP�E>P MFB@BP
��2EB�>OB>�JLABI�CLO�TELIB�KRJ?BO
JRIQFMIF@>QFLK��
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5 OFQB�>�@IB>O�BUMI>K>QFLK�CLO�TEVLC�QEB�PJ>II�OB@Q>KDIBP�TFII�?B�PE>ABA
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$LO�BU>JMIB��QL�JRIQFMIV��TB�QEFKH�LC�f�g�>P��>KA�@LJMRQB�QEFP�T>V

5 B�@>K�>IPL�QEFKH�FK�QBOJP�LC�LRO�LOFDFK>I�f.FBP�.BO�!EFIAg�JLABI�QL�>KPTBO�NRBPQFLKP�IFHB�QEFP


�H1=@<5��&95C�@5B��89<4�H1=@<5��&95C�@5B��89<4

5 B�HKLT�QE>QJB>KP�QEB�>JLRKQ�LC�MFB�B>@E�@EFIA�DBQP�TEBK���@EFIAOBK�BSBKIV�PE>OB���MFBP�

'CTB@LJMRQB QE>QJB>KPTBALR?IBQEB>JLRKQLCMFBB>@EHFADBQP
5 B@>KALQEFP?VALR?IFKDQEB

KRJ?BOLCMFBP
1L QEB>KPTBOFPQEBP>JB>P � QEB>JLRKQLCMFBB>@E@EFIADBQPTEBK� @EFIAOBKBSBKIV
PE>OB���MFBP


$FK>IIV��TB�@>K�QEFKH�FK�QBOJP�LC�RKFQP�>KA�RKFQFWFKD


�H1=@<5��+>9DC�H1=@<5��+>9DC

2EB�CO>@QFLKJB>KP�QE>Q�'�E>SB���BNR>I�MFB@BP��LC;75-<016/���>KA�'�Q>HB���LC�QEBJ


1L JB>KPALQE>QQTF@B
'C' Q>HB� MFB@BP>KAQEBK� MFB@BP>D>FK�' DBQ>QLQ>ILC� MFB@BP
2EBOB>OB

PQFII���BNR>I�MFB@BP�FK�QEB�TELIB��PL�QEB�>KPTBO�FP
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�
 3PB�>II�QEOBB�JBQELAP�QL�BUMI>FK�ELT�QL�CFKA�B>@E�MOLAR@Q�

�
 !LJM>OB�QEBPB�AFCCBOBKQ�T>VP�LC�QEFKHFKD�>?LRQ�CO>@QFLK�JRIQFMIF@>QFLK
��OB�>KV�LC�QEBJ�JLOB
K>QRO>I�QL�VLR��"LBP�LKB�J>HB�JLOB�PBKPB�QE>K�QEB�LQEBOP��"L�QEB�M>OQF@RI>O�KRJ?BOP�FK�QEB
MOL?IBJ�>CCB@Q�VLRO�>KPTBO��"LBP�VLRO�M>OQKBO>DOBB�
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0LV�P>VP�QE>Q�QEB�CO>@QFLK�ORIB

FP�fL?SFLRPg�FC�VLR�QEFKH�FK�QBOJP�LC�JRIQFMIVFKD�CO>@QFLKP
�&B�OB>PLKP�>P�CLIILTP�

$ -�367?�5=4<184A16/�)6A<016/�*A�
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5E>QALVLRQEFKH>?LRQ0LViPOB>PLKFKD�"LBPFQJ>HBPBKPB�&LT TLRIA0LV BUMI>FKQEBDBKBO>IORIB
CLO�MLPFQFSB�TELIB�KRJ?BOP�
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"FSFAFKDCO>@QFLKPFPLKBLCQEBE>OABPQFAB>PFKBIBJBKQ>OVP@ELLIJ>QEBJ>QF@P
 V KLT� VLR>OBRPBAQLQEBORIB�
QLAFSFAB?V> CO>@QFLK�JRIQFMIV?VFQPOB@FMOL@>I
�fFKSBOQ>KAJRIQFMIVg�
 RQ>PHVLROPBIC�5EV ALBPQEFPORIB
TLOH��"LBP�FQ�OB>IIV�J>HB�PBKPB�QL�VLR��!>K�VLR�BUMI>FK�TEV�FQ�J>HBP�PBKPB�QL�>�QEFOA�DO>ABO�

5 B>OBDLFKDQL?RFIARMQLQEBfFKSBOQ>KAJRIQFMIVgORIB�?RQ>ILKDQEBT>V� TBiII CFKAPLJBJLOBJB>KFKDCRI
T>VPQLRKABOPQ>KAAFSFPFLKLCCO>@QFLKP
1L MIB>PBMI>V>ILKD�9; /=/7. =2+=B8>.87G=+5;/+.B 478@=2/E37?/;=
+7.�6>5=395BF�;>5/�>KA�PLISB�QEB�MOL?IBJP�FK�QEFP�@E>MQBO�TFQE�LQEBO�JBQELAP


�B?E@C�?6��AE1<�)9J5�B?E@C�?6��AE1<�)9J5

0BJBJ?BO�QEB�NRLQ>QFSB�JLABI�CLO�AFSFPFLK�JB>KP�

&LT�J>KV�DOLRMP�LC���@>K�'�CFKA�FK����

5 BPQ>OQTFQE�� ALQP�LO@>KAV?>OPLOJLIB@RIBP��>KATB J>HBDOLRMPLC� ALQP�LO� TE>QBSBOP�
5 B>PH�ELT
J>KV�DOLRMP�@>K�TB�J>HB�
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���ALQP��PMIFQ�FKQL�DOLRMP�LC���ALQP
1FK@B�QEBOB�>OB���DOLRMP��TB�E>SB���j������


2EFP�P>JB�FAB>�>MMIFBP�TEBK�TB�AFSFAB�CO>@QFLKP
$LO�BU>JMIB� JB>KP�

&LT�J>KV�DOLRMP�LC@>K�'�CFKA�FK���

�H1=@<5����H1=@<5���L��	
L��	


*BQiP�AO>T�>�MF@QROB�LC���MFBP��>KA�PBB�ELT�J>KV�DOLRMP�LCTB�@>K�CFKA�

5 B�CLRKA�KFKB�BNR>I�DOLRMP�LC�PFWB��PL�TB�@LK@IRAB�QE>Q

3KCLOQRK>QBIV� FQiPKLQ>IT>VPNRFQBPLPQO>FDEQCLOT>OAQLCFKAQEBBNR>IDOLRMP
$LOBU>JMIB� >PHPQEB

NRBPQFLK�
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&LT�J>KV�DOLRMP�LC@>K�'�CFKA�FK�

�H1=@<5��
	��H1=@<5��
	�L��	
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*BQiP�AO>T�>�MF@QROB�LCLC�>�MFB��>KA�PBB�ELT�J>KV�DOLRMP�LCTB�@>K�CFKA�

2EBCFOPQMF@QROBPPELTP LC>MFB
2EBPB@LKAMF@QROBPELTPQTLBNR>IDOLRMPLC FKPFABLC � ?RQQEBOBiP
>�IFQQIB�?FQ�IBCQ�LSBO
 5 B�@LK@IRAB

 RQ�ELT�JR@E�JLOB��!>K�TB�CFDROB�FQ�LRQ�BU>@QIV�

&BOBiP>JBQELAQE>QTFIIIBQVLRALQEB@LJMRQ>QFLKBU>@QIV
 5 BiII RPBOB@Q>KDRI>OMFBP�>KAAFSFABQEBJRMFKQL
OLTP�>KA�@LIRJKP�?>PBA�LK�QEB�ABKLJFK>QLOP�LC�QEB�KRJ?BOP�TBiOB�AFSFAFKD


�H1=@<5��
	��H1=@<5��
	�L��	
L��	


1Q>OQ?VAO>TFKDQTLFABKQF@>IOB@Q>KDIBP�B>@ETFQE� OLTP�COLJQEBABKLJFK>QLOLC >KA� @LIRJKP

�COLJ�QEB�ABKLJFK>QLO�LC�


1E>AB LCQEBCFOPQOB@Q>KDIB�QEFPFPBU>@QIVQEOBBOLTP��>KAPE>ABLCQEBPB@LKAOB@Q>KDIB�PLQE>QiPLKB
@LIRJK�
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,LT >PH�ELTJ>KV@LMFBPLC @>K' CFKAFK � 5 BII� FPBNR>IQLCLROLCQEBPJ>IIBOPNR>OBP
1L TBCFKA
DOLRMP�BNR>I�QL�QE>Q�

'K�QEB�MF@QROB�LC��TB�@>K�CFKA�

` QTL�DOLRMP�LC�CLRO�PNR>OBP��QTL�DOLRMP�LC���>KA

` LKB�PNR>OB�IBCQ�LSBO��TEF@E�FPLC�QEB�DOLRM�TBiOB�ILLHFKD�CLO


5 B�@LK@IRAB�
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3PBBFQEBOJBQELA>?LSBQLCFKAQEBCLIILTFKDNRLQFBKQP
0BJBJ?BO� MOBQBKAQE>QVLRALKiQHKLT>KV
JBQELA�QL�AFSFAB�CO>@QFLKP�BU@BMQ�CFKAFKD�BNR>I�PFWBA�DOLRMP
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1LISB�B>@E�LC�QEB�CLIILTFKD�CO>@QFLK�AFSFPFLK�MOL?IBJP�RPFKD�QEB�fDOLRMP�LC�BNR>I�PFWBg�JBQELA�

5E>Q�AL�VLR�KLQF@B�

2EFP�IB>AP�QL�LRO�CFOPQ�CO>@QFLK�AFSFPFLK�JBQELA�

�?==?>�45>?=9>1D?B�=5D8?4�?==?>�45>?=9>1D?B�=5D8?4

'C QTLCO>@QFLKPE>SBQEBP>JB ABKLJFK>QLO� QEBKTEBKVLRAFSFABQEBJ�VLR@>KGRPQAFSFABQEB
KRJBO>QLOP
�'K�PVJ?LIP�
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` 3PB�QEB�@LJJLK�ABKLJFK>QLO�JBQELA�QL�CFKA�QEBPB�NRLQFBKQP�

` 5E>Q�FC�QEB�CO>@QFLKP�AL�KLQ�E>SB�>�@LJJLK�ABKLJFK>QLO��'P�QEB�JBQELA�RPBIBPP��LO�@>K�VLR�CFKA�>
T>V�QL�J>HB�FQ�TLOH��!>K�VLR�PLISB�QEBPB�MOL?IBJP�
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5 BHKLTQE>QTB@>K>IT>VPQROK>AFSFPFLKMOL?IBJFKQL>fJFPPFKDC>@QLOgJRIQFMIF@>QFLKMOL?IBJ
!>K QE>QEBIM
RP�@LJMRQB�CO>@QFLK�AFSFPFLK��1LJBQFJBP�
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$LOB>@EAFSFPFLKMOL?IBJ�OBTOFQBFQ>P> JFPPFKDC>@QLOJRIQFMIF@>QFLKNRBPQFLK
2EBKCFKAQEBNRLQFBKQ
RPFKD�TE>Q�VLR�HKLT�>?LRQ�JRIQFMIVFKD�CO>@QFLKP


3KCLOQRK>QBIV��QEB�JFPPFKD�C>@QLO�JBQELA�ALBPKiQ�>IT>VP�TLOH�LRQ�PL�KF@BIV
 $LO�BU>JMIB�

@>K�?B�OBTOFQQBK�>P

2EBOBFPKiQ> KF@BO>QFLLCTELIBKRJ?BOPQE>QL?SFLRPIVCFIIPFKQEB?I>KH�?RQTBiII @LJB?>@HQLQEFPFAB>>KA
OBPLISB�FQ�PLLK
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2EBJFPPFKDC>@QLOJBQELAFP> M>OQF@RI>OIVKF@BT>V QLRKABOPQ>KACO>@QFLKAFSFPFLK
'Q?RFIAPLK TE>QTB
HKLT>?LRQJRIQFMIF@>QFLK>KAAFSFPFLK�OBFKCLO@FKDQE>QQEBPBLMBO>QFLKPE>SBQEBP>JBOBI>QFLKPEFMTEBQEBOQEB
KRJ?BOP>OBTELIBKRJ?BO� CO>@QFLKP�LO>KVQEFKDBIPB
'QJ>HBPPBKPB
 RQTBiSBPBBKQE>QFQALBPKiQ>IT>VPTLOH
LRQ�KF@BIV
 $LO�BU>JMIB�

@>K�?B�OBTOFQQBK�>P

7LR�T>KQ�QL�>PH�

` $LO�QEB�KRJBO>QLO� 
 5 B�@>K�CFII�FK�QEB�?I>KH�TFQE�>��


` $LO�QEB�ABKLJFK>QLO� 
 5 B�@>K�CFII�FK�QEB�?I>KH�TFQE
 �5EV�ALBP�QE>Q�TLOH��

1L�TB�E>SB�

7LR�IB>OKBA�>?LRQ�CO>@QFLKP�IFHB

?>@HFKQEBf5E>QFP> $O>@QFLK�g@E>MQBO
 2EFPJB>KPQE>QB>@ELC> HFADBQP� MFBP
1L ELT JR@EALBP>K

FKAFSFAR>IHFA�LKBTELIBHFA�DBQ�7LR@LRIAAO>T> MF@QROBQLEBIMVLRCFDROBFQLRQ
 RQTB @>K>IPLRPBQEB
HBV�CO>@QFLK�ORIB�QL�EBIM�RP�LRQ
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2EFPMOL@BPPFPDLFKDQL?BHBVQLRKABOPQ>KAFKDTEVQEBfFKSBOQ>KAJRIQFMIVgORIBCLOCO>@QFLKAFSFPFLK>@QR>IIV
J>HBP�PBKPB


)9=@<96I�1>�+7<I��B13D9?>)9=@<96I�1>�+7<I��B13D9?>

�H1=@<5�H1=@<5

MFBP�>OB�PE>OBA�BNR>IIV�?V@EFIAOBK
�&LT�JR@E�MFB�ALBP�B>@E�@EFIA�DBQ�

2B@EKF@>IIV��TB�@LRIA�GRPQ�TOFQB�ALTK�QEB�>KPTBO�>P

>KA�?B�ALKB��2EB�>KPTBO�FP�BNRFS>IBKQ�QL�QEFP�CO>@QFLK��PL�TEV�KLQ�

'P QEBOB> T>V QLJ>HBQEFPILLHCOFBKAIFBO�5 BII� FCTB @E>KDBQELPBJFUBAKRJ?BOPQLfFJMOLMBOg
CO>@QFLKP��FQ�EBIMP�>�IFQQIB�

2E>QiP> ?FQ?BQQBO� ?RQFQiPPQFIIKLQ@IB>OELT JR@EMFBB>@EHFADBQP
*BQiPRPBQEBHBVCO>@QFLKORIBQL
J>HBQEBCO>@QFLKBSBKCOFBKAIFBO
 *BQiPJRIQFMIVQEBKRJBO>QLO>KAABKLJFK>QLOB>@E?V�
 �5EV QEOBB��
0BJBJ?BO� QEFPJB>KPTBiOBJRIQFMIVFKDQEBCO>@QFLK?V � TEF@EFPGRPQ> PMB@F>ICLOJLC�� PLTB ALKiQ
@E>KDB�FQP�S>IRB


,LT�JRIQFMIV�KRJBO>QLO�>KA�ABKLJFK>QLO�B>@E�?V��
��5EV�CLRO��

5 BKLT PBBQE>QQEB>KPTBOFP 
 2E>QJB>KPQE>QPE>OFKD MFBP>JLKD @EFIAOBKFPQEBP>JB>P
PE>OFKD�� MFBP>JLKD�� @EFIAOBK
�'K ?LQEPFQR>QFLKP�QEBFKAFSFAR>I@EFIADBQBU>@QIVQEBP>JB>JLRKQLC
MFB
�
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�H1=@<5�H1=@<5

*BQiPCLODBQQEB@LKQBUQKLT >KAGRPQCL@RPLKQEB@>I@RI>QFLKPPLQE>QTB @>KPBBTE>QFPDLFKDLKJLOB
@IB>OIV
�2OV�QEFP�LKB�

+RIQFMIVFKD�QEB�KRJBO>QLO�>KA�ABKLJFK>QLO�B>@E�?V����TEV�AFA�TB�@ELLPB�����DFSBP

,LT�JRIQFMIV�QEB�KRJBO>QLO�>KA�ABKLJFK>QLO�B>@E�?V����TEV�AFA�TB�@ELLPB�����

%>�/?EB�%G>%>�/?EB�%G>

�
 #>@E�LC�QEB�CLIILTFKD�FP�>�MBOCB@QIV�KF@B�CO>@QFLK��?RQ�FQ�@LRIA�?B�TOFQQBK�FK�>�PFJMIBO�CLOJ
�1L�AL�QE>Q��5OFQB
B>@E�LC�QEBJ�FK�>�PFJMIBO�CLOJ�CLIILTFKD�QEB�BU>JMIBP�>?LSB
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` (BPPF@>�@>I@RI>QBA�QEB�PB@LKA�BUBO@FPB�>?LSB�QEFP�T>V�

'PEBOPLIRQFLK@LOOB@Q�LOFPPEBJFPRKABOPQ>KAFKDPLJBQEFKD�!>OBCRIIVBUMI>FKTE>QFPDLFKDLKTFQEEBO
PLIRQFLK��>KA�TE>Q�VLR�TLRIA�AL�>P�(BPPF@>iP�QB>@EBO


` 'P>>@�@>I@RI>QBA�QEB�I>PQ�BUBO@FPB�>?LSB�QEFP�T>V�
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'P EFPPLIRQFLK@LOOB@Q�LOFPEBJFPRKABOPQ>KAFKDPLJBQEFKD�!>OBCRIIVBUMI>FKTE>QFPDLFKDLKTFQEEFP
PLIRQFLK��>KA�TE>Q�VLR�TLRIA�AL�>P�'P>>@iP�QB>@EBO


.BOE>MP�TFQELRQ�OB>IFWFKD�FQ��VLR�E>SB�GRPQ�CLRKA�>KLQEBO�JBQELA�QL�AFSFAB�CO>@QFLKP


�H1=@<5��
	��H1=@<5��
	�L��	�L��	�

!LKPFABO 
 5 B�HKLT�QE>Q�>�CO>@QFLK�FP�QEB�>KPTBO�QL�>�AFSFPFLK�MOL?IBJ��JB>KFKD
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g�1LJBQFJBPFQFP> NR>KQFQV�f5 BB>@EDBQ�� � LC> MFB�g��KA PLJBQFJBPTB T>KQQLQOB>Q
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 5 BGRPQE>MMBKQL
TOFQB�QEB�M>FO�>P
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$LO�BU>JMIB�
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 2EBVQEFKHLCM>FOPLCKRJ?BOPTOFQQBK
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TB�JRPQ�TLOOV�>?LRQ8:7>16/QE>Q�@ELLPFKD�AFCCBOBKQ�OBMOBPBKQ>QFLKP�CLO>KA IB>A�QL�QEB�P>JB�CFK>I�>KPTBO
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g RQFQFPQEB
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�IDB?O>�PHFIIP�>OB�BPPBKQF>I�CLO�VLRO�CRQROB�PQRABKQP
�5EV��&BOB�>OB�GRPQ�>�CBT�OB>PLKP�

` +>QEBJ>QF@P��>KA�BPMB@F>IIV�>IDB?O>��FP�QEB�I>KDR>DB�LC�P@FBK@B�>KA�JLABOK�QB@EKLILDV
�2EFKHFKD
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MOLAR@QFSBIV��>KA�QL�PR@@BBA�FK�LQEBO�CFBIAP


` �IDB?O>�FP�>�QLLI�CLO�PLISFKD�MOL?IBJP
�2EFP�J>V�KLQ�?B�VLRO�BUMBOFBK@B�PL�C>O��?RQ�FQ�FP�QORB
�'C�VLR�>OB�>?IB
QL�f>IDB?O>QFWBg�>�MOL?IBJ��QE>Q�LCQBK�EBIMP�IB>A�VLR�QL�>�PLIRQFLK


` �IDB?O>�EBIMP�VLR�QL�QEFKH�>?PQO>@QIV
�'Q�FP�>�QLLI�CLO�QEFKHFKD�>?LRQ�LMBO>QFLKP�IFHB�>AAFQFLK��PR?QO>@QFLK�
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��IDB?O>�EBIMP�VLR�QL
=6,-:;<)6,�)6,�-@84)16�?0AQEB�LMBO>QFLKP�TLOH�QEB�T>V�QEBV�AL��QL,-;+:1*- QEBFO�MOLMBOQFBP�@IB>OIV��>KA�QL
5)618=4)<-BUMOBPPFLKP�QL�PBB�QEB�?FDDBO�MF@QROB


7LRJFDEQTLKABOTEVCRQROBBIBJBKQ>OVQB>@EBOPPELRIAJ>PQBO>IDB?O>�> QLMF@RPR>IIVPQRAFBA�?V QE>QK>JB�
>KVT>V�FK�QEDO>AB>KA?BVLKA
 RQQEB!LJJLK !LOB1Q>KA>OAPCLO1@ELLI+>QEBJ>QF@PE>PPQ>KA>OAPFK
f-MBO>QFLKP�>KA��IDB?O>F@�2EFKHFKDg�?BDFKKFKD�FK�HFKABOD>OQBK�

#SBOVLKBTEL PELTPRMQLP@ELLIE>P>IOB>AVIB>OKBA> ILQ>?LRQ>?PQO>@QFLK>KADBKBO>IFW>QFLKe QEB
CRKA>JBKQ>IFAB>PFK>IDB?O>
2EBV>OB>II@>M>?IBLCIB>OKFKDQLCLOJ>IFWBQEBPBFAB>P
7LROGL?>P>KBIBJBKQ>OV
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J>QEBJ>QF@>I@LKQBUQ�PLQE>QQEBPBFAB>PTFIIPBBJNRFQBK>QRO>ITEBKQEBVDBQQL>@I>PPTFQEQEBK>JBf�IDB?O>
g

*BQiP�PQ>OQ�TFQE�>�MOL?IBJ�
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` 5E>Q�ALBP�.OL?IBJ���E>SB�QL�AL�TFQE�f>IDB?O>g�

` 5E>Q�AL�VLR�FJ>DFKB�TEBK�VLR�QEFKH�>?LRQ�RPFKD�>IDB?O>�QL�PLISB�MOL?IBJP�FK�P@ELLI�

` &>SB�VLR�BSBO�RPBA�>IDB?O>�QL�PLISB�MOL?IBJP�LRQPFAB�LC�P@ELLI�
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2EBRKFQPNR>OBP>ILKDQEB?LOABOLCQEBI>ODB
PNR>OB>OB@LILOBAOBA
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FK�QEB�MF@QROB�
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(RPQFK�@>I@RI>QBA�QEB�KRJ?BO�LC�PNR>OBP�>P
 &B�GRPQFCFBA�EFP�>KPTBO�QEFP�T>V�

1FK@BQEBAFJBKPFLKPLCQEB?FDPNR>OB>OB � QEBOB>OB�� PNR>OBP>ILKDB>@ELCQEBCLROPFABP
1L QE>Q
DFSBPJB �� OBAPNR>OBP
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'iSB @LRKQBAB>@ELCQEB@LOKBOP
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` 5 >P�(RPQFKiP�PLIRQFLK�AFCCBOBKQ�COLJ�VLRO�PLIRQFLK�LO�QEB�P>JB�
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2EBOB>OBILQPLCAFCCBOBKQT>VPQL@>I@RI>QBQEBKRJ?BOLC@LILOBAPNR>OBP>ILKDQEB?LOABOLC>
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�
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$LOB>@EQB@EKFNRBVLRRPBA�TOFQB>KBUMI>K>QFLK>KAFK@IRAB>MF@QROB
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��
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(RPQFCV�VLRO�>KPTBOP


265



&B?2<5=��&B?2<5=��

!LKPFABO�QEB�BNR>QFLK

�
 $FII�FK�QEB�?I>KH�TFQE�PLJBQEFKD�QE>Q�J>HBP�QEB�BNR>QFLK)4?)A;�<:=-


�
 $FII�FK�QEB�?I>KH�TFQE�PLJBQEFKD�QE>Q�J>HBP�QEB�BNR>QFLK)4?)A;�.)4;- 


�
 $FII�FK�QEB�?I>KH�TFQE�PLJBQEFKD�QE>Q�J>HBP�QEB�BNR>QFLK;75-<15-;�<:=-�)6,�;75-<15-;�.)4;- 


&B?2<5=��
&B?2<5=��


'C�PLJBLKB�>PHBA�VLR�QL;74>-QEB�BNR>QFLKP�FK�.OL?IBJ����TE>Q�TLRIA�VLR�AL�FK�B>@E�@>PB�>KA�TEV�

*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

)FJ�PLISBA�.OL?IBJ���QEFP�T>V�QEFP�T>V�

*BQiP�PBB�
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` FP�>�?>PB�CLRO�KRJ?BO��OB>A�FQ�>P�fQTL�QTL�QTL�?>PB�CLROg�
2EFP�FP�QEB�?>PB�CLRO�@LAB�CLO
QEB�KRJ?BO�CLOQV�QTL


` FP�>�?>PB�QBK�KRJ?BO
 �'QiP�LH�QL�P>V�fCFCQV�CLRO�QELRP>KA�QEOBB�ERKAOBA�>KA�QTBKQV�LKB
g
5EV��

'C�QEB�?>PB�FP�KLQ�TOFQQBK��TB�>PPRJB�FQiP�?>PB�QBK


0BJBJ?BO��TEBK�VLR�PBB�QEB�PR?P@OFMQ��VLR�>OB�PBBFKD�QEB-8./ CLO�PLJB�KRJ?BO�LC�ALQP


( � , � � - %� �%*) � �%.�) #%��" O 
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5 LOHQEOLRDEQEBQTLBU>JMIBP>?LSB@>OBCRIIVQL?BPROBVLROBJBJ?BO>KARKABOPQ>KAELT QEBf"LQP
�� LUBPg�JLABI�TLOHP
2EBK�>KPTBO�QEBPB�NRBPQFLKP�

` 5EBK�TB�TOFQB���FK�?>PB����TEV�AL�TB�TOFQBFKPQB>A�LC�GRPQ�

` 5EBK�TB�TOFQB����FK�?>PB����TEV�AL�TB�TOFQB FKPQB>A�LC�GRPQ�

` &LT�J>KV�AFCCBOBKQ�AFDFQP�AL�VLR�KBBA�FK�>�?>PB���PVPQBJ�'K�>�?>PB����PVPQBJ�'K�>�?>PB
PVPQBJ�&LT�AL�VLR�HKLT�

%>�/?EB�%G>%>�/?EB�%G>

5 LOH�LK�QEB�CLIILTFKD�BUBO@FPBP�LK�VLRO�LTK�LO�TFQE�>�M>OQKBO


�
 'K�?>PB����CLRO�ALQP�FK�LKB�?LU�>OB�TLOQE�LKB�ALQ�FK�QEB�?LU�LKB�MI>@B�QL�QEB�IBCQ


>
5E>Q�FP�QEB�S>IRB�LC�B>@E�?LU�

?
 &LT�AL�VLR�TOFQB FK�?>PB���

@
&LT�AL�VLR�TOFQB FK�?>PB����

�
 'K�LRO�C>JFIF>O�?>PB�QBK�PVPQBJ��QBK�ALQP�FK�LKB�?LU�>OB�TLOQE�LKB�ALQ�FK�QEB�?LU�LKB�MI>@B�QL�QEB�IBCQ


>
5E>Q�FP�QEB�S>IRB�LC�B>@E�?LU�

?
 5EBK�TB�TOFQB�QEB�?>PB�QBK�KRJ?BO������

nF
5E>Q�NR>KQFQV�ALBP�QEB�f�g�OBMOBPBKQ�

nF
2EB�f�g�FP�CLRO�DOLRMP�LC�TE>Q�S>IRB�

nF
2EB�f�g�FP�BFDEQ�DOLRMP�LC�TE>Q�S>IRB�

nF
2EB�f�g�FP�QTL�DOLRMP�LC�TE>Q�S>IRB�

�
 5 OFQB�QEB�CLIILTFKD�KRJ?BOP�LC�ALQP�FK�?>PB�QTL��?>PB�QEOBB��?>PB�CFSB��>KA�?>PB�BFDEQ
"O>T�QEB�f"LQP��
 LUBPg�JLABI�FC�FQ�EBIMP�VLR�OBJBJ?BO�ELT�QL�AL�QEFP��,LQB��QEBPB�KRJ?BOP�>OB�>II�TOFQQBK�FK�?>PB�QBK

5EBK�TB�ALKiQ�P>V�LQEBOTFPB��VLR�PELRIA�>PPRJB�?>PB�QBK
�

�
 !LKSBOQ�QEBPB�KRJ?BOP�QL�LRO�JLOB�C>JFIF>O�?>PB�QBK�PVPQBJ
"O>T�LRQ�ALQP�>KA�?LUBP�>KA�fRKBUMILABg�QEB
ALQP�FC�FQ�EBIMP�VLR�OBJBJ?BO
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/RF@HIV�@LJMRQB�B>@E�LC�QEB�CLIILTFKD
�5OFQB�VLRO�>KPTBO�FK�QEB�P>JB�?>PB�>P�QEB�MOL?IBJ


` QFJBP�QBK


` QFJBP�BFDEQ


` QFJBP�KFKB


` 3PB�QEB��m��PVPQBJ�QL�BUMI>FK�TEV�JRIQFMIVFKD�>�TELIB�KRJ?BO�FK�?>PB�QBK�?V�QBK�OBPRIQP�FK
PFJMIV�>MMBKAFKD�>�WBOL�QL�QEB�OFDEQ�BKA�LC�QEB�KRJ?BO


` 1RMMLPB�VLR�E>SB�>�TELIB�KRJ?BO�TOFQQBK�FK�?>PB
�5E>Q�FP�QEB�BCCB@Q�LC�JRIQFMIVFKD�QE>Q�KRJ?BO
?V ��(RPQFCV�TE>Q�VLR�P>V


( � , � � - %� �%*) � �%.�) #%��" O 

 �



�539=1<C

3MQLKLTLROf"LQP�  LUBPgJLABIE>P@LKPFPQBALC>OLTLC?LUBPBUQBKAFKDFKCFKFQBIVC>OQLQEBIBCQ
5EV KLQ
E>SB�?LUBP�BUQBKAFKD�QL�QEB�OFDEQ�>P�TBII�

*BQiP�TLOH�PMB@FCF@>IIV�TFQE�>��m��ORIB�>KA�PBB�TE>Q�?LUBP�QL�QEB�OFDEQ�@LRIA�JB>K


$?D1D9?>$?D1D9?>

'QE>P?B@LJB@LKSBKQFLKQLPBM>O>QB?LUBPQLQEBOFDEQLCQEBLKBPMI>@BTFQE> AB@FJ>IMLFKQ
��Q IB>PQ�
QEFP�FP�TE>Q�QEB�MLFKQ�FP�@>IIBA�FK�QEB�?>PB�QBK�TLOIAc�fAB@g�JB>KP�fQBKg�>CQBO�>II��

5E>QFPQEBS>IRBLCQEBCFOPQ?LUQLQEBOFDEQLCQEBAB@FJ>IMLFKQ�'CTBABKLQBFQPS>IRB>P � TBE>SBQE>QQBK
iP�FP�BNRFS>IBKQ�QL��
�0BJBJ?BO��TB�>OB�RPFKD�>��m��� ORIB
�
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$OLJ TB�DBQ�QE>Q 


!>II�QEB�S>IRB�LC�QEB�KBUQ�?LU�QL�QEB�OFDEQ


$OLJ TB�DBQ 


'CTBHBBMALFKDQEFP�TBPBBQE>QQEB?LUBPQLQEBOFDEQLCQEBAB@FJ>IMLFKQOBMOBPBKQQEBOB@FMOL@>IPLCQEBMLTBOP
LC�QBK


�H1=@<5��
�
�H1=@<5��
�


2EB�AB@FJ>I FP�OBMOBPBKQBA�?V�QEB�MF@QROB�

� � � �#�") O 

 �



'Q�OBMOBPBKQP�QEOBB�DOLRMP�LC��QE>Q�FP�

�H1=@<5��
�

��H1=@<5��
�

�

2EB�AB@FJ>I FP�OBMOBPBKQBA�?V�QEB�MF@QROB�

'Q�OBMOBPBKQP�PBSBK�DOLRMP�LC


-C�@LROPB��PLJB�AB@FJ>IP�OBMOBPBKQ�CO>@QFLKP�QE>Q�@>K�PFJMIFCV�CROQEBO
�$LO�BU>JMIB�

1FJFI>OIV� FC>CO>@QFLK@>K?BOBTOFQQBKQLE>SB>ABKLJFK>QLOQE>QFP>MLTBOLCQBK�QEBKFQFPB>PVQL@LKSBOQFQQL
>�AB@FJ>I
�$LO�BU>JMIB�FP�BNRFS>IBKQ�QL��>KA�PL�TB�E>SB�
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�H1=@<5�����
	��H1=@<5�����
	�

!>K�VLR�TOFQB >P�>�AB@FJ>I��5BII�

5 B�@>K�TOFQB�QEB�ABKLJFK>QLO�>P�>�MLTBO�LC�QBK�RPFKD�QEB�HBV�CO>@QFLK�ORIB�

1L�TB�PBB�QE>Q�
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` "O>T�>�f"LQP��� LUBPg�MF@QROB�CLO�B>@E�LC�QEB�CLIILTFKD�AB@FJ>IP
�2EBK�P>V�TE>Q�CO>@QFLK�B>@E
AB@FJ>I�OBMOBPBKQP�

` "O>T�>�f"LQP��� LUBPg�MF@QROB�CLO�B>@E�LC�QEB�CLIILTFKD�CO>@QFLKP
�2EBK�TOFQB�QEB�CO>@QFLK�>P�>
AB@FJ>I�

` 5E>Q�CO>@QFLKP��FK�PFJMIBPQ�QBOJP��AL�QEB�CLIILTFKD�AB@FJ>IP�OBMOBPBKQ�

` 3PB�QEB�HBV�CO>@QFLK�ORIB�QL�TOFQB�QEB�CLIILTFKD�CO>@QFLKP�>P�AB@FJ>IP
�7�67<�=;-�)�+)4+=4)<7:�

` 1LJB�MBLMIB�OB>ALRQ�ILRA�>P�fMLFKQ�PFU
g�-QEBOP�OB>A�FQ�LRQ�ILRA�>P�fPFU�QBKQEP
g�5EF@E�FP�JLOB
EBIMCRI�CLO�RKABOPQ>KAFKD�TE>Q�QEB�KRJ?BO�OB>IIV�FP��5EV�AL�VLR�QEFKH�PL�

� � � �#�") O 

 �



�H1=@<5��
�
��H1=@<5��
�
�

&BOB�FP�>�JLOB�FKQBOBPQFKD�NRBPQFLK��5E>Q�CO>@QFLK�FP�OBMOBPBKQBA�?V�QEB�AB@FJ>I�

2EBOB�>OB�QTL�T>VP�QL�QEFKH�>?LRQ�QEFP


�99; 8+-2���

$OLJ�QEB�MF@QROB�LC�QEB�f"LQP��� LUBPg�JLABI�TB�PBB�

5 B�@>K�>AA�QEBPB�CO>@QFLKP�?V�CFKAFKD�>�@LJJLK�ABKLJFK>QLO�

1L

�99; 8+-2�	�

*BQiP�RKBUMILAB�QEB�QEOBB�ALQP�FK�QEBMLPFQFLK�QL�MOLAR@B�>K�>AAFQFLK>I����ALQP�FK�QEBMLPFQFLK


1L�TB�@>K�PBB�OFDEQ�>T>V�QE>Q

%>�/?EB�%G>%>�/?EB�%G>

5 LOH�LK�QEB�CLIILTFKD�BUBO@FPBP�LK�VLRO�LTK�LO�TFQE�>�M>OQKBO



 � 
 O #�*� �#�*� �) �%( �"�#�$*�(/ *� � � � � ()



�
  OF>KFPE>SFKDAFCCF@RIQVPBBFKDQE>Q OBMOBPBKQPQEBCO>@QFLK
 "BP@OF?BQEBQTL>MMOL>@EBPVLR@LRIA

RPB�QL�BUMI>FK�QEFP�QL�EFJ


�
���QB>@EBO�>PHBA�EFP�PQRABKQP�QL�B>@E�AO>T�>�f"LQP��� LUBPg�MF@QROB�LC�QEB�CO>@QFLK


(FK�AOBT�QEFP�

1LKF>�AOBT�QEFP�

2EB�QB>@EBO�J>OHBA�?LQE�PQRABKQP�>P�@LOOB@Q


` �OB�B>@E�LC�QEBPB�PLIRQFLKP�@LOOB@Q��#UMI>FK�VLRO�QEFKHFKD


` (FK�P>FA�EB�@LRIA�DBQ�1LKF>iP�PLIRQFLK�?V�MBOCLOJFKD�PLJB�BUMILPFLKP
�5E>Q�AFA�EB�JB>K�?V�QEFP��'P�EB
OFDEQ�

�
�!ELLPB�QEB�?BPQ�>KPTBO�>KA�GRPQFCV�VLRO�@ELF@B
�2EB�AB@FJ>IBNR>IP�

�
�!ELLPB�QEB�?BPQ�>KPTBO�>KA�GRPQFCV�VLRO�@ELF@B
�2EB�AB@FJ>IBNR>IP�

� � � �#�") O 
� �



�
�!ELLPB�QEB�?BPQ�>KPTBO�>KA�GRPQFCV�VLRO�@ELF@B
�2EB�AB@FJ>IBNR>IP�

�
�!ELLPB�QEB�?BPQ�>KPTBO�>KA�GRPQFCV�VLRO�@ELF@B
�2EB�AB@FJ>IBNR>IP�

�
�5E>Q�CO>@QFLK�FP�OBMOBPBKQBA�?V�B>@E�LC�QEB�CLIILTFKD�AB@FJ>IP�

�
�5 OFQB�B>@E�LC�QEB�CLIILTFKD�CO>@QFLKP�>P�AB@FJ>IP
�"LKiQ�RPB�>�@>I@RI>QLO�

�
�5 OFQB�B>@E�LC�QEB�CLIILTFKD�CO>@QFLKP�>P�AB@FJ>IP
�"LKiQ�RPB�>�@>I@RI>QLO�

��
�5 OFQB�B>@E�LC�QEB�CLIILTFKD�>P�>�CO>@QFLK��LO�JFUBA�KRJ?BO�
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�5 OFQB�B>@E�LC�QEB�CLIILTFKD�KRJ?BOP�FK�AB@FJ>I�KLQ>QFLK
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"L >KA OBMOBPBKQ�QEB�P>JB�KRJ?BO�LO�AFCCBOBKQ�KRJ?BOP�

&BOB�>OB�QTL�ALQP�>KA�?LUBP�MF@QROBP�CLO�QEB�AB@FJ>I


�KA�EBOB�>OB�QTL�ALQP�>KA�?LUBP�MF@QROB�CLO�QEB�AB@FJ>I


� � � �#�") O 
� 




` #UMI>FK�ELT�LKB�fRKBUMILPFLKg�BPQ>?IFPEBP�QE>Q�QEB�CFOPQ�MF@QROB�LCFP�BNRFS>IBKQ�QL�QEB�PB@LKA
MF@QROB�LC


` #UMI>FK�ELT�PBSBO>I�RKBUMILPFLKP�BPQ>?IFPEBP�QE>Q�QEB�CFOPQ�MF@QROB�LCFPBNRFS>IBKQ�QL�QEB
PB@LKA�MF@QROB�LC


` 3PB�BUMILPFLKP�>KA�RKBUMILPFLKP�QL�PELT�QE>Q�>II�CLRO�MF@QROBP�>OB�BNRFS>IBKQ�QL�B>@E�LQEBO


` 1L�c�ALBP OBMOBPBKQ�QEB�P>JB�KRJ?BO�>P�
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(RPQ�IFHB�FK�?>PB�����TB�@>K�>AA�?LUBP�QL�QEB�OFDEQ�LC�QEB�AB@FJ>I�MLFKQ�FK�LQEBO�?>PBP��IFHB�?>PB��


&LTBSBO� QEBMOBCFUfAB@gFKfAB@FJ>IMLFKQgJB>KPQBK
1L TBOB>IIVPELRIAKiQ@>IIFQ>AB@FJ>IMLFKQ>KVJLOB

+>V?B�>�fMBKQFJ>I�MLFKQg��'K�C>@Q��QEB�DBKBO>I�QBOJ�FP;+.3A�9837=
�
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` 3PB�OB>PLKFKD�IFHB�VLR�P>T�LK�M>DB���CLO�QEB�?>PB�QBK�PVPQBJ�QL�QEFKH�>?LRQ�LQEBO�KRJ?BO�PVPQBJP�

` $FDROB�LRQ�QEB�S>IRBP�LC>KA FK�QEB�MF@QROB�LC�QEB�?>PB���PVPQBJ�>?LSB
� B�PROB�VLR�@>K�BUMI>FK
VLRO�OB>PLKFKD


` "O>T�>�?>PB���f"LQP��� LUBPg�JLABI��FK@IRAFKD�>�O>AFU�MLFKQ�>KA�PLJB�?LUBP�QL�QEB�OFDEQ
�*>?BI�>Q
IB>PQ�QEOBB�?LUBP�QL�QEB�IBCQ�LC�QEB�LKBP�MI>@B�>KA�QEOBB�?LUBP�QL�QEB�OFDEQ�LC�QEB�LKBP�MI>@B


` "O>T�>�?>PB���f"LQP��� LUBPg�JLABI��FK@IRAFKD�>�O>AFU�MLFKQ�>KA�PLJB�?LUBP�QL�QEB�OFDEQ
�*>?BI�>Q
IB>PQ�QEOBB�?LUBP�QL�QEB�IBCQ�LC�QEB�LKBP�MI>@B�>KA�QEOBB�?LUBP�QL�QEB�OFDEQ�LC�QEB�LKBP�MI>@B

'K DBKBO>I�FK> ?>PB� PVPQBJ�QEB?LUBPQLQEBIBCQLCQEBLKBPMI>@BOBMOBPBKQMLPFQFSBMLTBOPLCQEB?>PB 

 LUBP�QL�QEB�OFDEQ�LC�QEB�LKBP�MI>@B�OBMOBPBKQ�OB@FMOL@>IP�LC�QELPB�MLTBOP
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5 LOH�LK�QEB�CLIILTFKD�BUBO@FPBP�LK�VLRO�LTK�LO�TFQE�>�M>OQKBO


�
 "O>T�>�f"LQP��� LUBPg�MF@QROB�LC�B>@E�KRJ?BO


�
 $FKA�>�C>JFIF>O��?>PB�����CO>@QFLK�S>IRB�CLO�B>@E�KRJ?BO


�
 $FKA�>�C>JFIF>O��?>PB�����CO>@QFLK�S>IRB�CLO�B>@E�KRJ?BO
��7 LR�JFDEQ�T>KQ�QL�OB�OB>AQEB�BU>JMIB�LC
FK�?>PB�QBKCOLJ�QEB�MOBSFLRP�@E>MQBO
�
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2>JF >KA!LROQKBVTBOBTLOHFKDLK@LKSBOQFKD QL> C>JFIF>O?>PB��� CO>@QFLK
!LROQKBVP>FA
QEFP�

2EBMI>@BPFK?>PBCFSBQLQEBOFDEQLCQEBMLFKQ>OBIFHB >KAQEBK 
 1FK@BQEFPE>PQTLMI>@BP�QEB

>KPTBO�PELRIA�?B
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http://pressbooks-dev.oer.hawaii.edu/math111/chapter/decimals/#Example0.31
http://pressbooks-dev.oer.hawaii.edu/math111/chapter/decimals/#Example0.31


2>JF�QELRDEQ�>?LRQ�TE>Q�!LROQKBV�P>FA�>KA�OBMIFBA�

' ALKiQHKLTTE>QQEBOFDEQ>KPTBOFP�?RQ' HKLTQE>Q@>KiQ?BOFDEQ
2EBKRJ?BO FPIBPPQE>K

LKB�PFK@BQEBOB>OBKLKRJ?BOPFKQEBLKBPMI>@B>KAKLBUMILPFLKPQE>QTB@>KAL
 RQQEBCO>@QFLK
FP�JLOB�QE>K�LKB
�'QiP�>IJLPQ�QTL
�1L�QEBV�@>KiQ�?B�QEB�P>JB�KRJ?BO


` 5EL�J>HBP�QEB�JLPQ�PBKPB��!LROQKBV�LO�2>JF��5EV�AL�VLR�QEFKH�PL�

` $FKA�QEB�OFDEQ�>KPTBO�QL�QEB�MOL?IBJ�!LROQKBV�>KA�2>JF�TBOB�TLOHFKD�LK


&B?2<5=��&B?2<5=��

$FKAQEBfAB@FJ>IgOBMOBPBKQ>QFLKLC FKB>@ELCQEBCLIILTFKD?>PBP
 B PROBQE>QVLR@>KGRPQFCVVLRO
>KPTBO
��7 LR�JFDEQ�T>KQ�QL�OBSFBTQEB�BU>JMIB�LCFK�QEB�MOBSFLRP�@E>MQBO
�

. �#�") O 
� �

http://pressbooks-dev.oer.hawaii.edu/math111/chapter/decimals/#12.75
http://pressbooks-dev.oer.hawaii.edu/math111/chapter/decimals/#12.75


�9F9C9?>�1>4��539=1<C

5EBKVLRPQRAFBACO>@QFLKP�VLRE>AILQPLCAFCCBOBKQT>VPQLQEFKH>?LRQQEBJ
 RQQEBCFOPQT>V� >KAQEBLKBTB
HBBM�@LJFKD�?>@H�QL��FP�QL�QEFKH�LC�>�CO>@QFLK�>P�QEB�>KPTBO�QL�>�AFSFPFLK�MOL?IBJ


�H1=@<5�H1=@<5

1RMMLPB���MFBP�>OB�QL�?B�PE>OBA�BNR>IIV�>JLKD���@EFIAOBK
�2EFP�VFBIAP���MFBP�MBO�@EFIA
�5B�TOFQB�

2EBCO>@QFLKFPBNRFS>IBKQQLQEB>KPTBOQLQEBAFSFPFLKMOL?IBJ 
 'QOBMOBPBKQPQEBKRJ?BOLC
MFBP�LKB�TELIB�@EFIA�OB@BFSBP


'K�QEB�P>JB�T>Vc

PE>OFKD����MFBP�>JLKD���HFAP�VFBIAPMFBP�MBO�HFA�

PE>OFKD���MFBP�>JLKD���HFAP�VFBIAPMFBP�MBO�HFA�

PE>OFKD���MFBP�>JLKD���HFAP�VFBIAPMFBP�MBO�HFA��>KA
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QEB�>KPTBO�QL�PE>OFKD���MFBP�>JLKD���@EFIAOBK�FP��TEF@E�TB�@>II�fLKB�E>IC
g

5 B�>PPL@F>QB�QEB�KRJ?BO�fg�QL�QEB�MF@QROB


'K�QEB�P>JB�T>V��QEB�MF@QROBOBMOBPBKQP�fLKB�QEFOA�g�QE>Q�FP�


�2EFP�FP�QEB�>JLRKQ�LC�MFB�>K�FKAFSFAR>I�@EFIA�TLRIA�OB@BFSB�FC�LKB�MFB�FP�PE>OBA�>JLKD�QEOBB�@EFIAOBK
�

2EBMF@QROB FP@>IIBAfLKBCFCQEg>KAFPFKABBA� QEB>JLRKQLCMFB>KFKAFSFAR>I@EFIAOB@BFSBPTEBKLKB

MFB�FP�PE>OBA�?V�CFSB�HFAP


�KA QEBMF@QROB FP@>IIBAfQEOBBCFCQEPgQLOBMOBPBKQ� QEB>JLRKQLCMFB>KFKAFSFAR>IOB@BFSBPFCQEOBBMFBP

>OB�PE>OBA�?V�CFSB�HFAP


5 B�HKLT�ELT�QL�AL�AFSFPFLK�FK�LRO�f"LQP��� LUBPg�JLABI


�H1=@<5��
�
��H1=@<5��
�
� L�
L�


1RMMLPB�VLR�>OB�>PHBA�QL�@LJMRQB
�-KB�T>V�QL�FKQBOMOBQ�QEFP�NRBPQFLK��QEBOB�>OB�LQEBOP��FP�

f&LT�J>KV�DOLRMP�LC���CFQ�FKQL������g

'K�LRO�f"LQP��� LUBPg�JLABI��QEB�AFSFABKA������ILLHP�IFHB�QEFP�

>KA�QEOBB�ALQP�ILLHP�IFHB�QEFP�

1L�TB�>OB�OB>IIV�>PHFKD�

f&LT�J>KV�DOLRMP�LC CFQ�FKQL�QEBMF@QROB�LC������g
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&BOBiP�TE>Q�EB�P>FA�QL�EFP�DOLRM�

��: -5-5*-: -,�<0)<�?0-6�?-�?: 7<-�.:)+<176;�);�,-+15)4;�*-.7:-��?-�<:1-,�<7�5)3-�<0-�,-67516)<7:�16<7�)
87?-:�7.�<-6� "7�?-�+)6�,7�<01;�

$0-6�?-�764A�0)>-��J;��?-�+)6�)4?)A;�<=:6�<0-5�16<7�
	J;�*A�),,16/�-67=/0�
J ;�
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*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

` 5 OFQB�LRQ�PBSBO>I�JLOB�BU>JMIBP�LC�TE>Q�+>O@RP�AFP@LSBOBA


` 'C�+>O@RP�E>A�QEB�RKFQ�CO>@QFLK��TE>Q�TLRIA�?B�EFP�CFOPQ�PQBM�QL�QROK�FQ�FKQL�>�AB@FJ>I��5E>Q�TLRIA
QEB�AB@FJ>I�BUM>KPFLK�ILLH�IFHB�>KA�TEV�

` ,LT�QEFKH�>?LRQ�RKFQ�CO>@QFLKP�TFQE�MLTBOP�LC���FK�QEB�ABKLJFK>QLO
�'C�+>O@RP�E>A�QEB�RKFQ�CO>@QFLK
��TE>Q�TLRIA�?B�EFP�CFOPQ�PQBM�QL�QROK�FQ�FKQL�>�AB@FJ>I��5E>Q�TLRIA�QEB�AB@FJ>I�BUM>KPFLK�ILLH

IFHB�>KA�TEV�

+>O@RPE>A>OB>IIVDLLAFKPFDEQ�?RQEBAFAKiQBUMI>FKFQSBOVTBII
 &BALBPKiQOB>IIVJB>KQE>QTBfQROK�i PFKQL
��i P
g �KA�EBiP�KLQ�ALFKD�>KV�>AAFQFLK��PL�Q>IHFKD�>?LRQ�f>AAFKD�BKLRDE��iPg�FP�MOBQQV�@LKCRPFKD


&B?2<5=��&B?2<5=��

�
 !LJMIBQB�QEB�PQ>QBJBKQ�?BILT�?V�CFIIFKD�FK�QEB�KRJBO>QLO�LC�QEB�CO>@QFLK


2EBRKFQCO>@QFLKE>P> AB@FJ>IOBMOBPBKQ>QFLKQE>QQBOJFK>QBP
2EBOBMOBPBKQ>QFLKTFIIE>SB
AB@FJ>I�AFDFQP��>KA�TFII�?B�BNRFS>IBKQ�QL�QEB�CO>@QFLK

�
 5 OFQB�>�?BQQBO�SBOPFLK�LC�+>O@RPiP�BUMI>K>QFLK�QL�GRPQFCV�TEV�QEFP�C>@Q�FP�QORB


&B?2<5=��
&B?2<5=��


5 OFQB> PQ>QBJBKQ>?LRQQEBAB@FJ>IOBMOBPBKQ>QFLKPLCRKFQCO>@QFLKP>KAGRPQFCVQE>QVLROPQ>QBJBKQFP
@LOOB@Q
�3PB�QEB�PQ>QBJBKQ�FK�.OL?IBJ���>P�>�JLABI
�

*�(#�$�*�$� %( (�&��*�$� � O 

 �



&B?2<5=���&B?2<5=���

#>@ELCQEBCO>@QFLKPIFPQBA?BILTE>P>QBOJFK>QFKDAB@FJ>IOBMOBPBKQ>QFLK
#UMI>FKELT VLR@LRIAHKLT
QEFP�CLO�PROB��TFQELRQ�>@QR>IIV�@>I@RI>QFKD�QEB�AB@FJ>I�OBMOBPBKQ>QFLK


*85�&5B9?4�?6�1�(5@51D9>7��539=1<*85�&5B9?4�?6�1�(5@51D9>7��539=1<

'CQEBABKLJFK>QLOLC>CO>@QFLK@>K?BC>@QLOBAFKQLGRPQ�i P>KA�i P�VLR@>K>IT>VPCLOJ>KBNRFS>IBKQCO>@QFLK
TEBOB�QEB�ABKLJFK>QLO�FP�>�MLTBO�LC�QBK


$LO�BU>JMIB��FC�TB�PQ>OQ�TFQE�QEB�CO>@QFLK

TB�@>K�CLOJ�>K�BNRFS>IBKQ�CO>@QFLK

2EBABKLJFK>QLOLCQEFPCO>@QFLKFP>MLTBOLCQBK�PLQEBAB@FJ>IBUM>KPFLKFPCFKFQBTFQE�>QJLPQ� MI>@BP


5E>Q>?LRQCO>@QFLKPTEBOBQEBABKLJFK>QLOE>PLQEBOMOFJBC>@QLOP?BPFABP�i P>KA�i P� !BOQ>FKIVTB +)6J<QROK
QEBABKLJFK>QLOFKQL>MLTBOLC��� ?B@>RPBMLTBOPLC�� E>SBGRPQ�i P>KA�i P>PQEBFOMOFJBC>@QLOP
1L FKQEFP
@>PBQEBAB@FJ>IBUM>KPFLKTFIIDLLKCLOBSBO
  RQTEVTFIIFQE>SB> :-8-)<16/ 8)<<-:6� �KA FPQEBOB>KVQEFKD
BIPB�FKQBOBPQFKD�TB�@>K�P>V�FK�QEFP�@>PB�

�569>9D9?>�569>9D9?>

2EB9/;38. LC�>�OBMB>QFKD�AB@FJ>I�FP�QEB�PJ>IIBPQ�KRJ?BO�LC�AFDFQP�QE>Q�OBMB>Q


$LO�BU>JMIB��TB�P>T�QE>Q

2EB�OBMB>QFKD�M>OQ�FP�GRPQ�QEB�PFKDIB�AFDFQ����PL�QEB�MBOFLA�LC�QEFP�OBMB>QFKD�AB@FJ>I�FP�LKB
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1FJFI>OIV��TB�HKLT�QE>Q

2EB�PJ>IIBPQ�OBMB>QFKD�M>OQ�FP�QEB�AFDFQP��PL�QEB�MBOFLA�LC�QEFP�OBMB>QFKD�AB@FJ>I�FP��


7LR@>KQEFKHLCFQQEFPT>V�QEB8-:17, FPQEBIBKDQELCQEBPQOFKDLCAFDFQPRKABOQEBSFK@RIRJ�QEBELOFWLKQ>I?>O
QE>Q�FKAF@>QBP�QEB�OBMB>QFKD�AFDFQP�


&B?2<5=���&B?2<5=���

!LJMIBQBQEBQ>?IB?BILTTEF@EPELTPQEBAB@FJ>IBUM>KPFLKLCRKFQCO>@QFLKPTEBOBQEBABKLJFK>QLOE>P
MOFJBC>@QLOP?BPFABP� >KA�
 �7 LRJ>V T>KQQLRPB>@>I@RI>QLOQL@LJMRQBQEBAB@FJ>IOBMOBPBKQ>QFLKP

2EB�MLFKQ�FP�QL�ILLH�CLO�>KA�QEBK�BUMI>FK�>�M>QQBOK��O>QEBO�QE>K�QL�@LJMRQB�?V�E>KA
�

2OVBSBKJLOBBU>JMIBPRKQFIVLR@>KJ>HB> @LKGB@QROB�5E>Q@>KVLRP>V>?LRQQEBMBOFLALCQEB
CO>@QFLKTEBK E>P�MOFJB�C>@QLOP�?BPFABP���>KA���

�;+-=387 �/-36+5 #/;38.

�

�

�

'J>DFKBVLR>OBALFKDQEBf"LQP�  LUBPgAFSFPFLKQL@LJMRQBQEBAB@FJ>IOBMOBPBKQ>QFLKLC>RKFQCO>@QFLKIFHB

 7LR�PQ>OQ�TFQE�>�PFKDIB�ALQ�FK�QEB�LKBP�?LU�

*�(#�$�*�$� %( (�&��*�$� � O 

 �



2L�CFKA�QEB�AB@FJ>I�BUM>KPFLK��VLR�fRKBUMILABg�ALQP��CLOJ�DOLRMP�LC�PFU��PBB�ELT�J>KV�ALQP�>OB�IBCQ��>KA�OBMB>Q


"O>T�VLRO�LTK�MF@QROBP�QL�CLIILT�>ILKD�QEFP�BUMI>K>QFLK�

#3-=>;/ �� 5EBK VLRRKBUMILABQEBCFOPQALQ�VLRDBQ�� ALQPFKQEB ?LU�TEF@EDFSBPLKBDOLRMLCPFUTFQE

OBJ>FKABO�LC��


#3-=>;/ 	� 5EBKVLRRKBUMILABQELPBCLROALQP�VLRDBQ�� ALQPFKQEB ?LU�TEF@EDFSBPPFUDOLRMLCPFUTFQE

OBJ>FKABO�LC��


#3-=>;/�
� 3KBUMILAB�QELPB���ALQP�QL�DBQ����FK�QEB�KBUQ�?LU�QL�QEB�OFDEQ


#3-=>;/��� +>HB�PFU�DOLRMP�LC���ALQP�TFQE�OBJ>FKABO��


1FK@BQEBOBJ>FKABOOBMB>QBA�TB DLQ>OBJ>FKABOLC� >D>FK��TB@>KPBBQE>QQEBMOL@BPPTFIIKLTOBMB>QCLOBSBO�

` RKBUMILAB���ALQP�QL�DBQ����FK�QEB�KBUQ�?LU�QL�QEB�OFDEQ�

` J>HB�PFU�DOLRMP�LC���ALQP�TFQE�OBJ>FKABO���

` RKBUMILAB���ALQP�QL�DBQ����FK�QEB�KBUQ�?LU�QL�QEB�OFDEQ�

` J>HB�PFU�DOLRMP�LC���ALQP�TFQE�OBJ>FKABO���

` >KA�PL�LK�CLOBSBOc

%>�/?EB�%G>%>�/?EB�%G>

5 LOH�LK�QEB�CLIILTFKD�BUBO@FPBP�LK�VLRO�LTK�LO�TFQE�>�M>OQKBO


�
 3PB�f"LQP��� LUBPg�AFSFPFLK�QL�@LJMRQB�QEB�AB@FJ>I�OBMOBPBKQ>QFLK�LC
 #UMI>FK�ELT�VLR�HKLT�CLO�PROB

QEB�MOL@BPP�TFII�OBMB>Q�CLOBSBO


�
 3PB�f"LQP��� LUBPg�AFSFPFLK�QL�@LJMRQB�QEB�AB@FJ>I�OBMOBPBKQ>QFLK�LC
 #UMI>FK�ELT�VLR�HKLT�CLO�PROB

QEB�MOL@BPP�TFII�OBMB>Q�CLOBSBO


�
 5E>Q�>OB�QEB�MLPPF?IB:-5)16,-:; VLR�@>K�DBQ�TEBK�VLR�RPB�AFSFPFLK�QL�@LJMRQB�QEB�CO>@QFLK� &LT�@>K

VLR�?B�PROB�QEB�MOL@BPP�TFII�BSBKQR>IIV�OBMB>Q�

�
 5E>Q�>OB�QEB�MLPPF?IB:-5)16,-:; VLR�@>K�DBQ�TEBK�VLR�RPB�AFSFPFLK�QL�@LJMRQB�QEB�CO>@QFLK� &LT�@>K

VLR�?B�PROB�QEB�MOL@BPP�TFII�BSBKQR>IIV�OBMB>Q�

&B?2<5=��
&B?2<5=��


1RMMLPBQE>QFP>TELIBKRJ?BO� >KAFQE>PPLJBMOFJBC>@QLOP?BPFABP�i P>KA�i P
 5 OFQB>@LKSFK@FKD
>ODRJBKQ�QE>Q�
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�
 2EB�AB@FJ>I�OBMOBPBKQ>QFLK�LCTFII�DL�LK�CLOBSBO��FQ�TFII�KLQ�QBOJFK>QB�


�
 2EB�AB@FJ>I�OBMOBPBKQ>QFLK�LCTFII�?B�>K�FKCFKFQB:-8-)<16/ AB@FJ>I


�
 2EB�MBOFLA�LC�QEB�AB@FJ>I�OBMOBPBKQ>QFLKLC TFII�?B�IBPP�QE>K


&B?2<5=���&B?2<5=���

�
 $FKA�QEB�fAB@FJ>Ig�BUM>KPFLK�CLOFK�QEB�CLIILTFKD�?>PBP
 B�PROB�QL�PELT�VLRO�TLOH�

�
 +>HB�>�@LKGB@QROB��'C�'�TOFQB�QEB�AB@FJ>I�BUM>KPFLK�LCFK�?>PB��TEBK�TFII�QE>Q�BUM>KPFLK�?B�CFKFQB
>KA�TEBK�TFII�FQ�?B�>K�FKCFKFQB�OBMB>QFKD�AB@FJ>I�BUM>KPFLK�

�
 !>K�VLR�MOLSB�VLRO�@LKGB@QROB�FP�QORB�

*�(#�$�*�$� %( (�&��*�$� � O 
� �



#1D389>7��1=5

'K QEFPPB@QFLK�VLRiIICFKAKRJ?BOPABP@OF?BAFKS>OFLRPT>VP�>PCO>@QFLKP�>PMLFKQPLK > KRJ?BOIFKB�>P
AB@FJ>IP��>KA�FK�>�MF@QROB
�7LRO�GL?�FP�QL�J>Q@E�QEBPB�RM�FK�>�T>V�QE>Q�J>HBP�PBKPB


,LQB�QEBOBJ>V ?BJLOBQE>KLKBCO>@QFLKQLJ>Q@E> DFSBKAB@FJ>I�LOJLOBQE>KLKBMF@QROBQLJ>Q@E> DFSBK
MLFKQ�LK�QEB�KRJ?BO�IFKB
�1L�?B�OB>AV�QL�GRPQFCV�VLRO�>KPTBOP


�B13D9?>C�B13D9?>C

�>� �?� �@�

�A� �B� �C�

�D� �E� �F�

�G� �H� � �

�J� �K� �L�

342



&?9>DC�?>�1�>E=25B�<9>5&?9>DC�?>�1�>E=25B�<9>5

.LFKQ�� .LFKQ��

.LFKQ�� .LFKQ��

.LFKQ�� .LFKQ��

.LFKQ�� .LFKQ��

.LFKQ�� .LFKQ���

.LFKQ��� .LFKQ���

.LFKQ���

�539=1<C�539=1<C

�F� �FF� �FFF�

�FS� �S� �SF�

�SFF� �SFFF� �FU�

�U� �UF� �UFF�

�UFFF� �UFS� �US�

#�*� � �$� � �#� O 
� 




&93DEB5C&93DEB5C
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.F@QROB�� .F@QROB� 

.F@QROB�! .F@QROB�"
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.F@QROB�# .F@QROB�$

.F@QROB�% .F@QROB�&
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.F@QROB�' .F@QROB�(

.F@QROB�) .F@QROB�*
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.F@QROB�+ .F@QROB�,

.F@QROB�- .F@QROB�.
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%@5B1D9?>C�?>��539=1<C

-C @LROPBTB @>K>AA�PR?QO>@Q�JRIQFMIV� >KAAFSFABAB@FJ>IKRJ?BOP?VOBTOFQFKDQEBJ>PCO>@QFLKP>KARPFKD
QEB>IDLOFQEJPTB HKLTQEBOB
-C @LROPB�PLJBQFJBPFQFP>ILQJLOBTLOHQL@LKSBOQQLCO>@QFLKPQE>KFQFPQLGRPQ
TLOHAFOB@QIVTFQEQEBAB@FJ>IP�>PILKD>PVLRHKLTTE>QVLRiOBALFKD�
1L IBQiPQEFKH>?LRQMI>@BS>IRB>KA
@LJMRQFKD�TFQE�AB@FJ>IP


�449>7�1>4�)E2DB13D9>7��539=1<C�449>7�1>4�)E2DB13D9>7��539=1<C

0BJBJ?BO�QE>Q�TEBK�TB�RPBA�QEB�f"LQP��� LUBPg�JLABI�QL�>AA��FQ�ILLHBA�IFHB�QEFP


�H1=@<5��H1=@<5���
��������
������

5 B�QEBK�MBOCLOJ�BUMILPFLKP�RKQFI�QEBOB�>OB�CBTBO�QE>K�QBK�ALQP�FK�B>@E�?LU��>KA�TB�CFKA�QE>Q�

1R?QO>@QFLK�T>P�>�IFQQIB�JLOB�@LJMIF@>QBA
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�H1=@<5��H1=@<5�����M��������M����

5 B�PQ>OQ�TFQE�QEB�OBMOBPBKQ>QFLK�LC�����

1FK@BTBT>KQQLfQ>HB>T>Vg���� QE>QJB>KPTBQ>HB>T>VCFSBALQPCOLJQEBERKAOBAP?LU�IB>SFKDCLRO
ALQP


,LT TB T>KQQLQ>HB>T>VCFSBALQPCOLJQEBQBKP?LU�?RQTB @>KiQALFQ�2EBOB>OBLKIVQTLALQPQEBOB

5E>Q@>KTB AL� 5 BII�TB PQFIIE>SBPLJBERKAOBAP�PLTB @>KfRKBUMILABg> ERKAOBAPALQ�>KAMRQQBK
ALQP�FK�QEB�QBKP�?LU�FKPQB>A
�2EBK�TBiII�?B�>?IB�QL�Q>HB�CFSB�LC�QEBJ�>T>V��IB>SFKD�PBSBK


�,LQF@B�QE>Q�TB�>IPL�E>SB�LKB�IBPP�ALQ�FK�QEB�ERKAOBAP�?LU��QEBOBiP�LKIV�QEOBB�ALQP�QEBOB�KLT
�

,LT�TB�T>KQ�QL�Q>HB�LKB�ALQ�COLJ�QEB�LKBP�?LU��>KA�QE>Q�IB>SBP�KL�ALQP�QEBOB


5 B�@LK@IRAB�QE>Q�

%>�/?EB�%G>%>�/?EB�%G>

5 LOH�LK�QEB�CLIILTFKD�BUBO@FPBP�LK�VLRO�LTK�LO�TFQE�>�M>OQKBO


�
 $LO�B>@E�@>I@RI>QFLK��AO>T�>�f"LQP��� LUBPg�JLABI�>KA�RPB�FQ�QL�CFKA�QEB�OBPRIQ�LC�QEB�@>I@RI>QFLK


%&�(�*�%$) %$ �� � �#�") O 
� �



�
 $LO�B>@E�@>I@RI>QFLK�?BILT��>AA�QEB�AB@FJ>IP�NRF@HIV��>KA�P>V�TEV�VLRO�JBQELA�FP�C>PQBO�QE>K�@LKSBOQFKD�QL
CO>@QFLKP�>KA�CFKAFKD�>�@LJJLK�ABKLJFK>QLO


*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

` !EILB�>AABA >KA >KA�DLQ�>K�>KPTBO�LC
�5E>Q�T>P�!EILBiP�IFHBIV�JFPQ>HB��P�EBO
QB>@EBO��ELT�@LRIA�VLR�EBIM�!EILB�RKABOPQ>KA�QEB�LMBO>QFLK�LC�>AAFQFLK�?BQQBO�

` 'K�BIBJBKQ>OV�P@ELLI��PQRABKQP�>OB�Q>RDEQ�QL�>AA�>KA�PR?QO>@Q�AB@FJ>IP�?V�fIFKFKD�RM�QEB�AB@FJ>I
MLFKQP
g�3PB�QEB�f"LQP��� LUBPg�JLABI�QL�BUMI>FK�TEV�QEFP�PELOQE>KA�J>HBP�PBKPB


#E<D9@<I9>7�1>4��9F949>7��&?G5BC�?6��
#E<D9@<I9>7�1>4��9F949>7��&?G5BC�?6��


*BQiPNRF@HIVOBSFBTQEBf"LQP�  LUBPgJLABICLOJRIQFMIF@>QFLKLCTELIBKRJ?BOP?BCLOBTBDBQ?>@HQLQ>IHFKD
>?LRQ�AB@FJ>IP


�H1=@<5��H1=@<5���
�����
��� K��K��

'CTBT>KQQL@LJMRQB � FQEBIMPQLOBJBJ?BOTE>QJRIQFMIF@>QFLK5-)6; 
 -KB FKQBOMOBQ>QFLK
FP��'�T>KQ�QL�>AA QL�FQPBIC�>�QLQ>I�LC�CLRO�QFJBP
1L�QEBOB�TFII�?B�

` ALQP�FK�QEB�LKBP�MI>@B�

` ALQP�FK�QEB�QBKP�MI>@B�

` ALQP�FK�QEB�ERKAOBAP�MI>@B�

` >KA�PL�LK


&BOBiP�QEB�PQ>OQ�LC�QEB�@LJMRQ>QFLK�

2L CFKFPEQEB@LJMRQ>QFLK�TB KBBAQLALPLJBBUMILPFLKPQLTOFQBQEBOBPRIQ>P>C>JFIF>O?>PB�� KRJ?BO�

%>�/?EB�%G>%>�/?EB�%G>

5 LOH�LK�QEB�CLIILTFKD�BUBO@FPBP�LK�VLRO�LTK�LO�TFQE�>�M>OQKBO


�
 "L�B>@E�@LJMRQ>QFLK��RPFKD�OB>PLKFKD�IFHB�FK�QEB�JRIQFMIF@>QFLK�BU>JMIB�>?LSB
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�
 "L�B>@E�@LJMRQ>QFLK��RPFKD�OB>PLKFKD�IFHB�FKQEB�f"FSFPFLK�>KA�"B@FJ>IPg�BU>JMIBP


7LRHKLTQE>QJRIQFMIVFKD> ?>PB�QBKTELIBKRJ?BO?V�� OBPRIQPFK>MMBKAFKD> WBOLQLQEBOFDEQBKALCQEB
KRJ?BO
 7LRO�TLOH�>?LSB�PELRIA�@LKSFK@B�VLR�QE>Q�QEFP�ALBP�KLQ�TLOH�CLO�AB@FJ>IP�

*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

` 5 OFQB�>�KBT�ORIB�QE>Q�TLOHP�CLO�?LQE�TELIB�KRJ?BOP�>KA�AB@FJ>IP�

'C�'�JRIQFMIV�>�TELIB�KRJ?BO�LO�>�AB@FJ>I�?V�����>�PFJMIB�T>V�QL�CFKA�QEB�OBPRIQ�FP

===========================


` (RPQFCV�QEB�@I>FJ�VLR�J>AB�>?LSB


` -KB�@>K�DL�JR@E�CROQEBO�TFQE�QEFP�QEFKHFKD
�5E>Q�FP�QEB�BCCB@Q�LC,1>1,16/>�KRJ?BO�TOFQQBK�FK
AB@FJ>I�KLQ>QFLK�?V�QBK� V�LKB�ERKAOBA�(RPQFCV�TE>Q�VLR�P>V


#E<D9@<I9>7��539=1<C#E<D9@<I9>7��539=1<C

7LRMOL?>?IVHKLT>K>IDLOFQEJCLOJRIQFMIVFKDAB@FJ>IKRJ?BOP?VE>KA
 RQFCVLRQEFKH@>OBCRIIV>?LRQQEB
>IDLOFQEJ�FQPELRIA6+4/ </7</ ?>PBALKTE>QQEBAB@FJ>IKRJ?BOPOBMOBPBKQ>KATE>QFQJB>KPQLJRIQFMIV

*BQiP�PQ>OQ�?V�RPFKD�KRJ?BO�PBKPB�QL�QEFKH�>?LRQ�JRIQFMIVFKD�TELIB�KRJ?BOP�?V�AB@FJ>IP
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!LKPFABO�QEB�BUMOBPPFLK

$FII�FK�QEB�?LU�TFQE�>�TELIB�KRJ?BO�LO�AB@FJ>I�PL�QE>Q�QEB�MOLAR@Q�FP�

` %OB>QBO�QE>K����


` %OB>QBO�QE>K����?RQ�IBPP�QE>K����


` �Q�IB>PQ�����?RQ�IBPP�QE>K���


` #NR>I�QL���


` %OB>QBO�QE>K���?RQ�IBPP�QE>K���


` *BPP�QE>K����?RQ�DOB>QBO�QE>K��


%&�(�*�%$) %$ �� � �#�") O 
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 B PROBQLGRPQFCVVLRO>KPTBOP
7LRPELRIARPBVLROKRJ?BOPBKPBO>QEBOQE>K@LJMRQFKD?VE>KALOTFQE
>�@>I@RI>QLO�

#>OIFBOFKQEFP@E>MQBO� VLRJRIQFMIFBAAB@FJ>IKRJ?BOP?V@LKSBOQFKDQEBJQLCO>@QFLKP>KAQEBKRPFKDTE>QVLR
HKLT>?LRQJRIQFMIVFKDCO>@QFLKP
2EBOB>OBLQEBOT>VPQLQEFKH>?LRQJRIQFMIVFKDQE>QCL@RPLKKRJ?BOPBKPB
>KA�MI>@B�S>IRB�O>QEBO�QE>K�LK�QEB�JB@E>KF@P�LC�@LJMRQ>QFLK


�H1=@<5��
���H1=@<5��
��K�
��K�
��

1RMMLPB> PQRABKQT>KQBAQL@LJMRQB � ?RQEBAFAKiQ>IOB>AVHKLTQEBPQ>KA>OA>IDLOFQEJ

5E>Q�JFDEQ�PEB�AL�&BOB�FP�LKB�FAB>�

' HKLTQE>Q 
 1FK@B' T>KQQLJRIQFMIV?V >KAKLQ?V � JV >KPTBOPELRIA
?B LC�QEFP�LKB
1L

7LR�PELRIA�KLQF@B�QE>Q�QEB�PQRABKQ�FP�RPFKDQEB+<<8-3+=3?/�9;89/;=BLC�JRIQFMIF@>QFLK�

&B?2<5=���&B?2<5=���

$LOB>@E@LJMRQ>QFLK?BILT� QEBOBPRIQLCQEB@LJMRQ>QFLKFPPELTK@LOOB@QIV� ?RQQEBAB@FJ>IMLFKQFP
JFPPFKD
3PBKRJ?BOPBKPB>KAOB>PLKFKDQL@LOOB@QIVMI>@BQEBAB@FJ>IMLFKQ�>KA?OFBCIVGRPQFCVELTVLR
HKLT�VLRiOB�OFDEQ


�"LKi QRPB>@>I@RI>QLO� ALKiQTLOHLRQQEBJRIQFMIF@>QFLK?VE>KA�>KAALKiQRPBQEBQOF@HLCf@LRKQFKDQEB
KRJ?BO�LC�AB@FJ>I�MI>@BP
g3PB�VLRO�KRJ?BO�PBKPB��

%>�/?EB�%G>%>�/?EB�%G>

5 LOH�LK�QEB�CLIILTFKD�BUBO@FPBP�LK�VLRO�LTK�LO�TFQE�>�M>OQKBO


�
 5 OFQB�B>@E�KRJ?BO�DFSBK�>P�>�CO>@QFLK
�5 OFQB�QEBJ�>P�fFJMOLMBO�CO>@QFLKP�g�KLQ�fJFUBA�KRJ?BOP
g�
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�
 'K�BUBO@FPB�����>?LSB��ELT�ALBP�QEB�KRJ?BO�LC�AFDFQP�QL�QEB�OFDEQ�LC�QEB�AB@FJ>I�MLFKQ�@LJM>OB�QL�QEB
KRJ?BO�LC�WBOLP�FK�QEB�ABKLJFK>QLO�3PB�TE>Q�VLR�HKLT�>?LRQ�MI>@B�S>IRB�QL�BUMI>FK�TEV�VLRO�>KPTBO�FP
>IT>VP�QORB��KLQ�GRPQ�CLO�QEB�BU>JMIBP�>?LSB�


�
 $FKA�B>@E�MOLAR@Q


�
 'K�BUBO@FPB�����>?LSB��ELT�FP�QEB�KRJ?BO�LC�WBOLP�FK�QEB�MOLAR@Q�OBI>QBA�QL�QEB�KRJ?BO�LC�WBOLP�FK�QEB�QTL
C>@QLOP��3PB�TE>Q�VLR�HKLT�>?LRQ�MI>@B�S>IRB�QL�BUMI>FK�TEV�VLRO�>KPTBO�FP�>IT>VP�QORB��KLQ�GRPQ�CLO�QEB
BU>JMIBP�>?LSB�


>
 'C�VLR�TOFQB >P�>�CO>@QFLK��ELT�J>KV�WBOLP�TLRIA�?B�FK�QEB�ABKLJFK>QLO�

?
 5E>Q�FC�VLR�TOFQB>P�>�CO>@QFLK�ELT�J>KV�WBOLP�TLRIA�?B�FK�QEB�ABKLJFK>QLO�

@
&LT�J>KV�WBOLP�TLRIA�?B�FK�QEB�ABKLJFK>QLO�LC�QEB�MOLAR@Q�LC>KA � �"LKi Q�@LJMRQB�QEB
MOLAR@Q�QL�>KPTBO�QEFP�NRBPQFLK��

�
 3PB�QEB�C>@Q�QE>Q >KA�VLRO�>KPTBOP�QL�QEB�BUBO@FPBP�>?LSB�QL�CFKA

#UMI>FK�ELT�VLR�DLQ�VLRO�>KPTBO


)D1>41B4�=E<D9@<931D9?>�1<7?B9D8=)D1>41B4�=E<D9@<931D9?>�1<7?B9D8=

2EB�PQ>KA>OA�>IDLOFQEJ�CLO�JRIQFMIVFKD�AB@FJ>I�KRJ?BOP�@>K�?B�ABP@OF?BA�QEFP�T>V�

%=/9��

!LJMRQB�QEB�MOLAR@Q�>P�FC�QEB�QTL�C>@QLOP�TBOB�TELIB�KRJ?BOP
�'DKLOB�QEB�AB@FJ>I�MLFKQP
�

%=/9�	

!LRKQQEBKRJ?BOLCAFDFQPQLQEBOFDEQLCQEBAB@FJ>IMLFKQFKB>@EC>@QLO� >KA>AAQELPBKRJ?BOPQLDBQEBO

!>II�QEB�OBPRIQ


%=/9�


2EBPRJ QE>QVLRCLRKAFK1QBM� TFII?BQEBKRJ?BOLCAFDFQPQLQEBOFDEQLCQEBAB@FJ>IMLFKQFKQEB
MOLAR@Q
1L MI>@BQEBAB@FJ>IMLFKQ>@@LOAFKD?V@LRKQFKDQEB>MMOLMOF>QBKRJ?BOLCMI>@BPCOLJQEBOFDEQ
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` 5 OFQB�ALTK�QTL�BU>JMIBP�LC�JRIQFMIVFKD�AB@FJ>I�KRJ?BOP�RPFKD�QEB�PQ>KA>OA�>IDLOFQEJ�>?LSB


` 3PB�TE>Q�VLR�HKLT�>?LRQ�MI>@B�S>IRB��CO>@QFLKP��>KA�JRIQFMIF@>QFLK�QL-+; /0>55B�/A95+37�@2BQEB
PQ>KA>OA�>IDLOFQEJ�ABP@OF?BA�>?LSB�J>HBP�PBKPB


�9F949>7��539=1<C�9F949>7��539=1<C

�P VLRJFDEQBUMB@Q�AFSFAFKDAB@FJ>IPFPJLOB@LJMIF@>QBAQLBUMI>FKQE>K>KVLCQEBLQEBOLMBO>QFLKP
'QiP
E>OAQL>A>MQLROf"LQP�  LUBPgJLABICLOAFSFPFLK
1RMMLPBTB T>KQQL@LJMRQB 
 5 B@>K
@BOQ>FKIV�AO>T�QEB�MF@QROB�CLO��?RQ�ELT�@LRIA�TB�J>HB�DOLRMP�LCALQP�
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*BQiPPQ>OQ?VPE>OFKDTE>QVLR>IOB>AVHKLT
 .BOCLOJQEFP@LJMRQ>QFLK�?V E>KA�KLQTFQE> @>I@RI>QLO��
PELTFKD>II LCVLROTLOH
#UMI>FKVLROJBQELAQL> M>OQKBO� >KAPBBFCVLROM>OQKBO@LJMRQBAQEBP>JB
T>V


%>�/?EB�%G>%>�/?EB�%G>

5 LOH�LK�QEB�CLIILTFKD�BUBO@FPBP�LK�VLRO�LTK�LO�TFQE�>�M>OQKBO


�
 #UMI>FK�TEV�QEBPB�QTL�CO>@QFLKP�>OB�BNRFS>IBKQ


�
 #UMI>FK�TEV�QEBPB�QTL�AFSFPFLK�@LJMRQ>QFLKP�DFSB�QEB�P>JB�OBPRIQ


�
 #UMI>FK�TEV�QEBPB�QEOBB�CO>@QFLKP�>OB�BNRFS>IBKQ


�
 #UMI>FK�TEV�QEBPB�QEOBB�AFSFPFLK�@LJMRQ>QFLKP�DFSB�QEB�P>JB�OBPRIQ
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�
 $FII�FK�QEB�?LU�QL�J>HB�QEB�BNR>QFLK�QORB
 B�PROB�QL�GRPQFCV�VLRO�>KPTBO


)D1>41B4�49F9C9?>�1<7?B9D8=)D1>41B4�49F9C9?>�1<7?B9D8=

2EBPQ>KA>OA>IDLOFQEJCLOAFSFAFKDKRJ?BOPOBMOBPBKQBA?VCFKFQBAB@FJ>IBUM>KPFLKPFPPLJBQEFKDIFHB
QEFP�

%=/9��

+LSB�QEB�AB@FJ>I�MLFKQ�LC�QEB�AFSFPLO�QL�QEB�BKA�LC�QEB�KRJ?BO


%=/9�	

+LSB�QEB�AB@FJ>I�MLFKQ�LC�QEB�AFSFABKA�QEB�P>JB�KRJ?BO�LC�MLPFQFLKP��QEB�P>JB�AFPQ>K@B�>KA�AFOB@QFLK�


%=/9�


"FSFABQEBKBTAB@FJ>IAFSFABKA�COLJ1QBM�� ?VQEBKBTTELIBKRJ?BOAFSFPLO�COLJ1QBM��
 1FK@B
TBiOB�AFSFAFKD�?V�>�TELIB�KRJ?BO��LRO�PQ>KA>OA�JBQELAP�J>HB�PBKPB


2EFP�FP�>�MOBQQV�JB@E>KF@>I�ABP@OFMQFLK��>KA�ALBPKiQ�DFSB�>�ILQ�LC�FKPFDEQ�FKQL@2BQEFP�>IDLOFQEJ�TLOHP
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5 OFQBALTK>QIB>PQQTLBU>JMIBPLC@LJMRQFKDTFQEQEB>IDLOFQEJABP@OF?BA>?LSB
�+>HB RMVLRO
LTK KRJ?BOPQLQBPQ
 B PROBQLPELTBSBOVPQBM@IB>OIV
� 7LR@>KALQEBAFSFPFLK?VAO>TFKD> f"LQP
�  LUBPgMF@QROBLO?V >KLQEBOJBQELA�?RQALKiQRPB> @>I@RI>QLO�
2EBK>KPTBOQEBPBJLOBDBKBO>I
NRBPQFLKP


` 1RMMLPB�VLR�T>KQ�QL�@LJMRQBTEBOB >KA >OB�AB@FJ>I�KRJ?BOP
!>OBCRIIV�BUMI>FK�TEV
TFII�DFSB�QEB�P>JB�OBPRIQ


` 1RMMLPB�VLR�T>KQ�QL�@LJMRQBTEBOB >KA >OB�AB@FJ>I�KRJ?BOP
!>OBCRIIV�BUMI>FK�TEV
TFII�DFSB�QEB�P>JB�OBPRIQ


` 1RMMLPB�VLR�T>KQ�QL�@LJMRQBTEBOB >KA >OB�AB@FJ>I�KRJ?BOP
!>OBCRIIV�BUMI>FK�TEV
TFII�DFSB�QEB�P>JB�OBPRIQ


` 1RMMLPBE>P�>�CFKFQB�AB@FJ>I�BUM>KPFLK
!>OBCRIIV�BUMI>FK�TEV�VLR�@>K�CFKA�>�MLTBO�LC����PL�QE>Q
FP�>�TELIB�KRJ?BO


%&�(�*�%$) %$ �� � �#�") O 
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&B?2<5=���&B?2<5=���

!>OBCRIIVBUMI>FK@2BQEB>IDLOFQEJABP@OF?BA>?LSBFKQEOBBPQBMPTLOHPCLO@LJMRQFKDAFSFPFLKLC
AB@FJ>IKRJ?BOP
7LRKBBAQLBUMI>FKTE>QFPDLFKDLKTEBKVLRfJLSB QEBAB@FJ>IMLFKQgFK1QBMP�
>KA����>KA�TEV�QEB�OBPRIQ�VLR�@LJMRQB�FK�1QBM���FP�QEB�P>JB�>P�QEB�LOFDFK>I�MOL?IBJ
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%B45BC�?6�#17>9DE45

&B?2<5=���&B?2<5=���

&LT�LIA�TBOB�VLR�TEBK�VLR�TBOB�LKB�JFIIFLK�PB@LKAP�LIA���2E>QiP 
�

`  BCLOB�VLR�CFDROB�FQ�LRQ��TOFQB�ALTK�>�DRBPP
�5E>QiP�VLRO�DRQ�FKPQFK@Q���?LRQ�>�A>V����TBBH���
JLKQE����VB>O��&>SB�VLR�>IOB>AV�OB>@EBA�QE>Q�>DB��-O�J>V?B�VLR�TLKiQ�IFSB�QE>Q�ILKD�

` ,LT�CFDROB�FQ�LRQ��5EBK�T>P���TFII�?B�VLRO�JFIIFLK�PB@LKA�?FOQEA>V�

&B?2<5=���&B?2<5=���

&LT�LIA�TBOB�VLR�TEBK�VLR�TBOB�LKB*144176PB@LKAP�LIA��2E>QiP 
�

` �D>FK��?BCLOB�VLR�CFDROB�FQ�LRQ��TOFQB�ALTK�>�DRBPP


` ,LT�CFDROB�FQ�LRQ��5EBK�T>P���TFII�?B�VLRO�?FIIFLK�PB@LKA�?FOQEA>V�

5 BOBVLRPROMOFPBA?VQEB>KPTBOP�.BLMIB�JLPQMBLMIB�>KVT>V�QBKAQLE>SB> SBOVDLLAPBKPBCLOPJ>II�
BSBOVA>VKRJ?BOP�?RQE>SBSBOV?>AFKPQFK@QP>?LRQ?FDKRJ?BOP
-KB MOL?IBJFPQE>QTBQBKAQLQEFKH),,1<1>-4A�
>PFCLKB?FIIFLKFP>?LRQ> JFIIFLKMIRP> JFIIFLKJLOB�DFSBLOQ>HB�
 RQTB KBBAQLQEFKH5=41<841+)<1>-4AFK
PFQR>QFLKP�IFHB�QEFP
-KB�?FIIFLK�FP 


1L VLR@LRIAE>SBGRPQQ>HBKVLRO>KPTBOQL.OL?IBJ �� >KAJRIQFMIFBAFQ?V QLDBQVLRO>KPTBOQL
.OL?IBJ���
�-C�@LROPB��VLR�TLRIA�MOL?>?IV�PQFII�KBBA�QL�AL�PLJB�@>I@RI>QFLKP�QL�J>HB�PBKPB�LC�QEB�>KPTBO
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5EBK�FP�VLRO�LKB�QOFIIFLK�PB@LKA�?FOQEA>V��5E>Q�TFII�VLR�AL�QL�@BIB?O>QB�

*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

2EB31 AB?QFPQLQ>I>JLRKQQEBDLSBOKJBKQE>P?LOOLTBA
�2EFP?LOOLTFKD@LSBOPQEB,-.1+1<e QEB
AFCCBOBK@B?BQTBBKTE>QQEBDLSBOKJBKQPMBKAP>KATE>QFQ@LIIB@QPFKQ>UBP
�'K PRJJBOLC����� QEB31
AB?QT>P 76 <0-7:,-: 7. �� QOFIIFLKALII>OP
�2E>QJB>KPJLOBQE>K�� QOFIIFLK?RQIBPPQE>K��� QOFIIFLK
'C
VLRTBOBQLTOFQBLRQQEBALQP�>KA�?LUBPMF@QROB�QEBALQPTLRIA?B>PC>OIBCQ>PQEB
MI>@B
�

` 'C�QEB�31�M>VP�?>@H�LKB�MBKKV�BSBOV�PB@LKA��TFII�QEB�K>QFLK>I�AB?Q�?B�M>FA�LCC�FK�VLRO�IFCBQFJB�
#UMI>FK�VLRO�>KPTBO


` ��EB>AIFKB�COLJ��MOFI������P>FA��f31�QL�.>V�"LTK��� ?FIIFLK�FK�/R>OQBO��
g�1RMMLPB�QEB�31�M>VP
ALTK��� ?FIIFLK�ALII>OP->-:A NR>OQBO��PL�CLRO�QFJBP�MBO�VB>O�
��?LRQ�ELT�J>KVVB>OP�TLRIA�FQ�Q>HB
QL�M>V�LC�QEB�QLQ>I�K>QFLK>I�AB?Q�

&BOB�>OB�PLJB�?FD�KRJ?BO�MOL?IBJP�QL�QEFKH�>?LRQ
�!>K�VLR�PLISB�QEBJ�

&B?2<5=���&B?2<5=���

�
 1RMMLPB�VLR�E>SB�>�JFIIFLK�GBIIV�?B>KP��>KA�VLR�QFIB�QEB�CILLO�TFQE�QEBJ
�&LT�?FD�LC�>K�>OB>�TFII
QEBV�@LSBO��2EB�@I>PPOLLJ����CLLQ?>II�CFBIA��1LJBQEFKD�?FDDBO��5E>Q�FC�FQ�T>P�>�?FIIFLK�GBIIV�?B>KP�

�
 1RMMLPB�VLR�E>SB�>�JFIIFLK�GBIIV�?B>KP�>KA�VLR�PQ>@H�QEBJ�RM
�&LT�Q>II�TLRIA�FQ�?B���P�Q>II�>P�VLR�
�P�>�QOBB���P�>�PHVP@O>MBO��5E>Q�FC�FQ�T>P�>�?FIIFLK�GBIIV�?B>KP���?LRQ�ELT�J>KV�GBIIV�?B>KP��TE>Q
L:,-:�7.�5)/61<=,- ��TLRIA�VLR�KBBA�QL�PQ>@H�RM�QL�OB>@E�QEB�JLLK��#UMI>FK�VLRO�>KPTBOP


�5B=9�&B?2<5=C�5B=9�&B?2<5=C

(>JBP� LPTBII�TOLQB�

)KLTIBADB�FP�LC�QTL�HFKAP
�5B�HKLT�>�PR?GB@Q�LROPBISBP��LO�TB�HKLT�TEBOB�TB�@>K�CFKA�FKCLOJ>QFLK�RMLK�FQ
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 RQJ>QEMOLSBPQEFPTOLKD
2EBOBFP>@QR>IIV> QEFOAHFKALCHKLTIBADB�)KLTIBADBQE>QVLR.1/=:- 7=<.7:
A7=:;-4.�'K C>@Q�QEFPFPTE>QP@FBKQFPQP>KAJ>QEBJ>QF@F>KPALCLO> IFSFKD�QEBV@OB>QBKBTHKLTIBADB�1Q>OQFKD
TFQETE>QFP>IOB>AVHKLTK�QEBV>PHfTE>QFCcgNRBPQFLKP
�KA BSBKQR>IIV� QEBVCFDROBLRQPLJBQEFKDKBT�
PLJBQEFKD�KL�LKB�BSBO�HKBT�?BCLOB�

#SBKCLOHKLTIBADBQE>QVLR+7=4,ILLHRM�LO>PHPLJBLKB��VLR@>KLCQBKCFDROBLRQQEB>KPTBO�LO> @ILPB
>MMOLUFJ>QFLK�QL�QEB�>KPTBO��LK�VLRO�LTK
�7LR�KBBA�QL�RPB�>�IFQQIB�HKLTIBADB��>KA�>�IFQQIB�FKDBKRFQV


$BOJFMOL?IBJP�K>JBACLOQEBMEVPF@FPQ#KOF@L$BOJF�FKSLISBRPFKDVLROHKLTIBADB�J>HFKDBAR@>QBADRBPPBP�
>KA�ALFKD�OB>PLK>?IB�@>I@RI>QFLKP�QL�@LJB�RM�TFQE�>K�>KPTBO�QE>Q�JFDEQ�>Q�CFOPQ�PBBJ�RK>KPTBO>?IB


�H1=@<5�H1=@<5

�-: -J;�)�+4);;1+��-:51�8: 7*4-5���7?�5)6A�-4-5-6<):A�;+0774�<-)+0-:;�): -�<0-:-�16�<0-�;<)<-�7.��)?)11�

7LRJFDEQQEFKH�&LT @LRIA' MLPPF?IV>KPTBOQE>Q�5EV KLQGRPQDLLDIBFQ�� RQPLJB$BOJFMOL?IBJP
TB�JBBQ�TFII�E>SB�e�D>PM��e�KLK�DLLDIB>?IB�>KPTBOP
�

$FOPQIBQiP ABCFKBLROQBOJP
5 BiII P>VQE>QTB @>OB>?LRQ@I>PPOLLJQB>@EBOP�KLQ>AJFKFPQO>QLOP�
PRMBOSFPLOP�LOLQEBOP@ELLIMBOPLKKBI�TELE>SB>MBOJ>KBKQMLPFQFLK�KLQ>PR?�>K>FAB�>OBPLRO@BOLLJ
QB>@EBO��LO�>�PQRABKQ�QB>@EBO��FK�>�DO>AB�)d��@I>PPOLLJ


 RQIBQiPPQLM>KAQEFKH
"L VLRHKLTQEBMLMRI>QFLKLC&>T>FF�'QiP>?LRQ MBLMIB
�2E>QiP
KLQBU>@Q�LC@LROPB
 RQQEFPFP>KBUBO@FPBFPBPQFJ>QFLK
5 BiOBQOVFKDQLDBQ>QQEB7:,-: 7. 5)/61<=,- LC
QEB�>KPTBO
�

&LT J>KVLCQELPBMBLMIB>OBBIBJBKQ>OVP@ELLIPQRABKQP�5 BII�TE>QALVLRHKLT>?LRQQEBMLMRI>QFLK
LC&>T>FF�-O TE>QALVLR;=;8-+<FPQORB�� OB>PLK>?IBDRBPPTLRIA?BQE>QQEBMLMRI>QFLKFPBSBKIV
AFPQOF?RQBA�>@OLPP�>II�>DB�DOLRMP
�2E>Q�TLRIA�DFSB�>�MLMRI>QFLK�QE>Q�ILLHP�PLJBQEFKD�IFHB�QEFP�

+1/�;+71/ ��80�9/895/
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���d��� �������

���d��� �������

���d��� �������

���d��� �������

���d��� �������

���d��� �������

���d��� �������

5 BiII>PPRJBMBLMIBALKiQIFSBM>PQ��
 -C @LROPBPLJBMBLMIBAL� RQTBiOB>II>?LRQJ>HFKDPFJMIFCVFKD
>PPRJMQFLKP�OFDEQ�KLT
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PRMMLPBA�QL�?B�BNR>I
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FKAF@>QB�>�OFDEQ�>KDIB�FK�QEB�MF@QROB�LC�QEB�OFDEQ�QOF>KDIB
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5 LOH�LK�QEB�CLIILTFKD�BUBO@FPBP�LK�VLRO�LTK�LO�TFQE�>�M>OQKBO
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�
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�
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QEBPB�AFOB@QFLKP�
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'K >?LRQ��� !� #R@IFA� !OB>QFSB!LJJLKP �QQOF?RQFLK�
� 'KQBOK>QFLK>IIF@BKPB
T>P QEBCFOPQ
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�KA TFQEDLLAOB>PLK�2EBOB>OBLQEBOHFKAPLCDBLJBQOFBPTEBOBQEBCFOPQCLRO
>UFLJP�>OB�QORB��?RQ�QEB�CFCQE�LKB�FP�KLQ�
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2EBPBEFPQLOF>KP?BIFBSBAQE>QQEB.LIVKBPF>K@>KLBPTBOB@>RDEQRMFK
PQLOJP��QLPPBA�>KA�QROKBA��>KA�BSBKQR>IIV�T>PEBA�RM�LK�QEB�PELOBP�LC�C>O>T>V�FPIBP


*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

` &LT�@LRIA�PR@E�>�AB?>QB�BSBO�?B�PBQQIBA�LKB�T>V�LO�QEB�LQEBO��DFSBK�QE>Q�TB�@>KiQ�DL�?>@H�FK�QFJB�QL
CFKA�LRQ�TE>Q�E>MMBKBA�

` 5E>Q�HFKAP�LC�BSFABK@B�TLRIA�PRMMLOQ�QEB�FAB>�LC�fFKQBKQFLK>I�SLV>DBPg��5E>Q�HFKAP�LC�BSFABK@B
TLRIA�PRMMLOQ�QEB�FAB>�LC�f>@@FABKQ>I�AOFCQg�

` 5E>Q�AL�VLR�>IOB>AV�HKLT�>?LRQ�ELT�QEFP�AB?>QB�T>P�BSBKQR>IIV�PBQQIBA�
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�R;T<5�1

2EB.LIVKBPF>K4LV>DFKD1L@FBQV�.41� T>PCLRKABAFK���� CLOP@FBKQFCF@FKNRFOVFKQLQEBEFPQLOV>KAEBOFQ>DBLC
&>T>FvF�&LT AFAQEB.LIVKBPF>KPAFP@LSBO>KAPBQQIBQEBPBFPI>KAP�&LT AFAQEBVK>SFD>QBTFQELRQFKPQORJBKQP�
DRFAFKD�QEBJPBISBP�>@OLPP�L@B>K�AFPQ>K@BP�LC������JFIBP�LO�JLOB�

'K ����d����� .41 ?RFIQ>OBMIF@>LC>K>K@FBKQALR?IB�ERIIBASLV>DFKD@>KLBQL@LKAR@Q>KBUMBOFJBKQ>ISLV>DB
COLJ&>T>FvFQL2>EFQF
2EB@>KLBT>PABPFDKBA?VCLRKABO&BO?)>T>FKRF)qKB >KAK>JBA&sHtIBv>�f1Q>OLC
%I>AKBPPg�


-K +>O@E�QE������ &sHtIBv>T>PI>RK@EBA
+>R .F>FIRD�> J>PQBOK>SFD>QLOCOLJQEBFPI>KALC1>Q>T>IFK
+F@OLKBPF>��K>SFD>QBA�EBO�QL�2>EFQF�RPFKD�QO>AFQFLK>I�K>SFD>QFLK�QB@EKFNRBP��KL�JLABOK�FKPQORJBKQP�>Q�>II�


*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

` 5E>Q�>OB�PLJB�J>QEBJ>QF@>I�NRBPQFLKP�VLR�@>K�>PH�>?LRQ�SLV>DFKD�LK�&sHtIBv>�

` 5E>Q�HFKAP�LC�MOL?IBJP��BPMB@F>IIV�J>QEBJ>QF@P�MOL?IBJP��AFA�QEB�@OBT�E>SB�QL�PLISB�?BCLOB�PBQQFKD
LCC�LK�QEB�SLV>DB�QL�2>EFQF�

` 5E>Q�>OB�VLR�@ROFLRP�>?LRQ��TFQE�OBPMB@Q�QL�SLV>DFKD�LK�&sHtIBv>�

5EBKVLRQB>@EBIBJBKQ>OVP@ELLI�VLRTFIIJLPQIVIFHBIV?BQB>@EFKD>IIPR?GB@QPQLVLROPQRABKQP
-KB QEFKDVLR
PELRIAQEFKH>?LRQ>P> QB>@EBO�&LT @>KVLR@LKKB@QQEBAFCCBOBKQPR?GB@QPQLDBQEBO�1MB@FCF@>IIV� ELT @>KVLR
PBB�J>QEBJ>QF@P�FK�LQEBO�CFBIAP�LC�PQRAV��>KA�ELT�@>K�VLR�AO>T�LRQ�QE>Q�J>QEBJ>QF@>I�@LKQBKQ�

'K QEFP@E>MQBO� VLRiIIBUMILOBGRPQ>QFKV?FQLCQEBJ>QEBJ>QF@PFKSLISBAFKSLV>DFKDLK>QO>AFQFLK>I@>KLB
7LR
TFII>MMIVVLROHKLTIBADBLCDBLJBQOVQL@OB>QBP@>IBAO>TFKDP>KAJ>HB> PQ>O@LJM>PP
�KA VLRiIIRPBVLRO
HKLTIBADBLCLMBO>QFLKP>KA>IDB?O>F@QEFKHFKDQLMI>KQEBPRMMIFBPCLOQEBSLV>DB
2EBCL@RPEBOBFPLK>MMIVFKD
VLRO�J>QEBJ>QF@>I�HKLTIBADB�QL�>�KBT�PFQR>QFLK


-KB LC QEBCFOPQQEFKDPQLHKLT >?LRQ&sHtIBv>
�

FPTE>QPEBILLHPIFHB
7LR @>KCFKAJLOB MF@QROBP
>QEQQM���ELHRIB>
@LJ


�
 &LHRIB>�ELJB@LJFKD�MF@QROB�?V�+F@EBIIB�+>KBP
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&B?2<5=��&B?2<5=��

&BOBiPPLJBFKCLOJ>QFLK>?LRQQEBAFJBKPFLKPLC&sHtIBv>
7LROGL?FPQLAO>T>DLLAP@>IBJLABILCQEB
@>KLB��IFHB�>�CILLO�MI>K


` &sHtIBv>�FP����CBBQ���FK@EBP�ILKD
��2EFP�FP�f*-�g�LO�fIBKDQE�LSBO>IIg�FK�K>SFD>QFLK�QBOJP
�'Q�JB>KP
QEB�J>UFJRJ�IBKDQE�JB>PROBA�M>O>IIBI�QL�QEB�T>QBOIFKB
�

` &sHtIBv>�FP����CBBQ���FK@EBP�TFAB
��2EFP�FP�f>Q�?B>Jg�JB>KFKD�>Q�QEB�TFABPQ�MLFKQ
�

` 7LR�@>K�PBB�COLJ�QEB�MF@QROB�QE>Q�&sHtIBv>�E>P�QTL�ERIIP��@LKKB@QBA�?V�>�OB@Q>KDRI>O�AB@H
�2EB�AB@H
FP�>?LRQ����CBBQ�ILKD�>KA����CBBQ�TFAB


'J>DFKBVLR>OB>?LSBQEB@>KLBILLHFKDALTK>QFQ
"O>T >P@>IBJLABILCQEBERIIP>KAQEBAB@H
"L KLQ
FK@IRAB�QEB�P>FIP�LO�>KV�ABQ>FIP��VLR�>OB�>FJFKD�QL�@LKSBV�QEB�LSBO>II;0)8- FK�>�P@>IB�AO>TFKD


7LRTFIIRPBQEFPP@>IBAO>TFKDPBSBO>IQFJBPFKQEBOBPQLCQEFPRKFQ�PL?BPROBQLAL>DLLAGL?>KAHBBMFQ
PLJBTEBOB�QE>Q�VLR�@>K�CFKA�FQ�I>QBO


,LQB�7LRALKiQE>SB>IIQEBFKCLOJ>QFLKVLRKBBA�1L VLRBFQEBOKBBAQLCFKALRQQEBJFPPFKDFKCLOJ>QFLK
LO�J>HB�PLJB�OB>PLK>?IB�BPQFJ>QBP�?>PBA�LK�TE>Q�VLR�AL�HKLT


&B?2<5=��&B?2<5=��

!OBT CLO> SLV>DBFPRPR>IIV��d�� MBLMIB
"ROFKDJB>I QFJBP�QEBTELIB@OBTFPLKQEBAB@HQLDBQEBO

�?LRQ�ELT�JR@E�PM>@B�ALBP�B>@E�MBOPLK�DBQ�TEBK�QEBViOB�>II�QLDBQEBO�LK�QEB�AB@H�
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�
 0B>A�QEFP�ABP@OFMQFLK�LC�QEB�A>FIV�IFCB�LK�&sHtIBv>�EQQM���MSP
H@@
E>T>FF
BAR�FHB�@>KLB=IFSFKD�
A>FIV=IFCB
EQJI
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 5 >Q@E�QEB�SFABL�>?LRQ�QEB�5LOIATFAB�4LV>DB�
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$OLJ�QEB�TB?M>DB�>?LSB��VLR�IB>OKBA�
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'J>DFKBQE>QVLR>OBM>OQLCQEB@OBTCLOQEB5 LOIATFAB4LV>DB�>KAVLR>OBDLFKDQLEBIMQEB
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NR>OQBOJ>PQBO>KAQEB@>MQ>FKTFQEMOLSFPFLKFKDQEB@>KLBCLOLKBIBDLCQEBSLV>DB
7LRKBBAQLTOFQB>
MOBIFJFK>OV�OBMLOQ�CLO�QEB�NR>OQBOJ>PQBO��AL@RJBKQFKD�

�
 5EF@E�IBD�LC�QEB�QOFM�>OB�VLR�CL@RPBA�LK���1BB�QEB�J>M�?BILT
�

�
 &LT�ILKD�TFII�QE>Q�IBD�LC�QEB�QOFM�Q>HB��#UMI>FK�ELT�VLR�CFDROBA�QE>Q�LRQ


�
 &LT�JR@E�CLLA�>KA�T>QBO�TFII�VLR�KBBA�CLO�QEB�SLV>DB��#UMI>FK�ELT�VLR�CFDROBA�QE>Q�LRQ


2EBOBPQLCQEFPPB@QFLK@LKQ>FKPMLFKQBOPQLFKCLOJ>QFLKQE>QJ>V LOJ>V KLQ?BEBIMCRIQLVLR>PVLRJ>HBVLRO
MI>KP>KA@OB>QBVLROOBMLOQ
7LROGL?FPQLALQEBOBIBS>KQOBPB>O@E>KAQEBKTOFQBVLROOBMLOQ
7LRPELRIAFK@IRAB
BKLRDE�ABQ>FI�>?LRQ�ELT�VLR�@>JB�QL�VLRO�@LK@IRPFLKP�QE>Q�QEB�NR>OQBOJ>PQBO�@>K�RKABOPQ>KA�VLRO�OB>PLKFKD


&93;�1�<57�?6�D85�B?ED5&93;�1�<57�?6�D85�B?ED5��

&BOBiP> MF@QROBLCQEBOLRQBMI>KKBACLOQEB5 LOIATFAB4LV>DB�TEF@EVLR@>KCFKA>QQEB5 LOIATFAB4LV>DB
TB?PFQB�EQQM���TTT
ELHRIB>
@LJ�TLOIATFAB�SLV>DB�>KA> CRII�PFWBAJ>M EBOB�EQQMP���QFKVROI
@LJ�554J>M 

-K QEBJ>M�QEBAFCCBOBKQ@LILOP@LOOBPMLKAQLAFCCBOBKQVB>OPLCQEBSLV>DB
� fIBDgJB>KP>ALQ�QL�ALQOLRQBLK
QEB�J>M


�CQBOVLRMF@H>IBDLCQEBSLV>DB�VLRiIIKBBAQLCFDROBLRQQEBQLQ>IAFPQ>K@BLCQE>QIBD
2EFPQLLIJFDEQEBIM�LO
VLR�@>K�CFKA�>KLQEBO�T>V��EQQM���TTT
>@P@AD
@LJ�


&BOBFPPLJBOBIBS>KQFKCLOJ>QFLKQLEBIMVLRCFDROBLRQELT ILKDFQTFIIQ>HB&sHtIBv>QL@LJMIBQBVLRO@ELPBK
IBD�

` 2EB�CFOPQ�QOFM�COLJ�&>T>FvF�QL�2>EFQF�FK������QLLH�>�QLQ>I�LC����A>VP
��7LR�MOL?>?IV�T>KQ�QL�RPB�QEB�QLLI
>?LSB�QL�@LJMRQB�QEB�KRJ?BO�LC�K>RQF@>I�JFIBP
�

&<1>�D85�@B?F9C9?>C&<1>�D85�@B?F9C9?>C��

&BOB�FP�PLJB�FKCLOJ>QFLK�>?LRQ�MOLSFPFLKP
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` &sHtIBv>�@>K�@>OOV�>?LRQ��������MLRKAP��FK@IRAFKD�QEB�TBFDEQ�LC�QEB�@OBT��MOLSFPFLKP��PRMMIFBP��>KA
MBOPLK>I�DB>O


` 2EB�PRMMIFBP��P>FIP��@LLHFKD�BNRFMJBKQ��P>CBQV�BNRFMJBKQ��@LJJRKF@>QFLKP�BNRFMJBKQ��BQ@
��>@@LRKQ�CLO
>?LRQ�������MLRKAP


` 2EB�@OBT�B>QP�QEOBB�JB>IP�MBO�A>V�>KA�B>@E�@OBT�JBJ?BO�DBQP��
��D>IILKP�LC�T>QBO�MBO�A>V


` $LO�>�QOFM�QE>Q�FP�BUMB@QBA�QL�Q>HB����A>VP��QEB�NR>OQBOJ>PQBO�MI>KP�CLO����A>VPi�TLOQE�LC�PRMMIFBP��FK�@>PB�LC
?>A�TB>QEBO�>KA�LQEBO�ABI>VP
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2EB�CLIILTFKD�FP�COLJEQQM���MSP
H@@
E>T>FF
BAR�FHB�ELLHBIB�JLABOK=T>VCFKAFKD
EQJI
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1L ELT FPQEBK>SFD>QFLKALKBe BPMB@F>IIV@LJMLKBKQ��� e QEOLRDEQELRP>KAPLCJFIBPLCLMBKL@B>K�7LR
@>KiQPBBI>KA
&LT @>KVLRELIA@ILPBIVQLQEBOBCBOBK@B@LROPB�&LT @>KVLRHBBMQO>@HLCAFPQ>K@B>KA
AFOB@QFLKQO>SBIBA�&LT @>KVLRBSBKHKLTFCVLRiOBDLFKDFKQEBOFDEQAFOB@QFLKFC>IIVLR@>KPBBFP?IRBL@B>K
>KA�?IRB�PHV�

 V A>V� QEBK>SFD>QLOPRPBQEBFOABBMHKLTIBADBLCQEBL@B>KP
5EF@ET>VALQEBTFKAP?ILT� 5EF@ET>VALQEB
MOBS>FIFKD@ROOBKQPJLSB� !ILRAPFKQEBPHV� CILQP>JFKQEBT>QBO� >KA>KFJ>I?BE>SFLOPDFSBQEBJDOB>QFKPFDEQ
FKQL�TEBOB�I>KA�JFDEQ�?B��>KA�TEBOB�QEBV�>OB�FK�OBI>QFLK�QL�FQ


 V KFDEQ�QEBVRPBQEBPQ>OP
'K QEFPPB@QFLK�VLRiIIIB>OKGRPQ>QFKVCO>@QFLKLCTE>QQEBPBJ>PQBOK>SFD>QLOPHKLT
>?LRQ�QEB�PQ>OP


*89>;�	�&19B�	�)81B5*89>;�	�&19B�	�)81B5

&BOB�FP�>�QFJB�I>MPB�MF@QROB� LC�QEB�PQ>OP�FK�QEB�KFDEQ�PHV�

�
 'J>DB�COLJ�MFU>?>?V�9!!��!OB>QFSB�!LJJLKP;
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` "BP@OF?B�TE>Q�VLR�PBB�E>MMBKFKD�FK�QEFP�MF@QROB


` 5E>Q�@>K�VLR�@LK@IRAB�>?LRQ�ELT�QEB�PQ>OP�JLSB�QEOLRDE�QEB�KFDEQ�PHV�

` &LT�JFDEQ�QE>Q�EBIM�>�K>SFD>QLO�CFKA�EFP�T>V�

)D1B��?=@1CC)D1B��?=@1CC

� CRKA>JBKQ>IQLLICLOK>SFD>QLOPLK&sHtIBv>>KALQEBOSLV>DFKD@>KLBPFP> PQ>O@LJM>PP
&BOBiP> MF@QROBLC
+>R�.F>FIRD

�
>KA�>�PQ>O�@LJM>PP

�
EB�RPBA�FK�EFP�QB>@EFKD


�
 .F@QROB�?V�+>FABK�4LV>DB�.OLAR@QFLKP�9!!� 7 �1���
� ;��SF>�5FHFJBAF>�!LJJLKP
�
 'J>DB�?V�,BTMLOQJ��-TK�TLOH��9!!� 7 �1���
� ;��SF>�5FHFJBAF>�!LJJLKP
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2EBL?GB@QFKQEB@BKQBOLCQEB@FO@IBOBMOBPBKQPQEB@>KLB
2EBPEBIIP>ILKDQEBLRQPFABOBMOBPBKQAFOB@QFLK>IMLFKQP

2EBFAB>FPQLFJ>DFKBQEBPQ>OPOFPFKDRMCOLJQEBELOFWLKFKQEBB>PQ�QO>SBIFKDQEOLRDEQEBKFDEQPHV� >KAPBQQFKD
M>PQQEBELOFWLKFKQEBTBPQ
2EBVJLSB IFHBQEBViOBLK> PMEBOBPROOLRKAFKDQEB#>OQE�FQiP@>IIBAQEB@BIBPQF>I
PMEBOB�


&B?2<5=��&B?2<5=��

,>FKL>2ELJMPLKABSBILMBA>PQ>O@LJM>PPTFQE�� BNRFAFPQ>KQMLFKQP>OLRKA>@FO@IB
�,LQBQEFPFPJLOB
MLFKQPQE>KFK+>RiPPQ>O@LJM>PPMF@QROBA>?LSB
�7LRTFIICFOPQQOVQLJ>HB> OLRDEPHBQ@ELC,>FKL>iP
PQ>O�@LJM>PP�?>PBA�LK�QEFP�FKCLOJ>QFLK


` .I>@B����MLFKQP�>OLRKA�QEB�@FO@IB�PL�QEBV�>OB�BNR>IIV�PM>@BA


` 2EB�>O@P�?BQTBBK�QEBPB�BNRFAFPQ>KQ�MLFKQP�>OB�@>IIBA�fELRPBP
g�7LR�TFII�I>?BI�B>@E�ELRPB�TFQE�FQP
&>T>FF>K�K>JB
�1Q>OQ�TFQE�QEB�CLRO�@>OAFK>I�MLFKQP�

vJ4+>��,LOQE


�/6+ ��1LRQE


�3437+��#>PQ


�8682+7+ ��5 BPQ
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` 2EB�CLRO�NR>AO>KQP�>IPL�DBQ�K>JBP
��2EBPB�@LSBO�>II�LC�QEB�ELRPBP�FK�QEB�NR>AO>KQ��PL�I>?BI�QEBJ�FK
QEB�>MMOLMOF>QB�MI>@B�FKPFAB�QEB�@LJM>PP
�

�8 v85+>��KLOQEB>PQ


 +5+73��PLRQEB>PQ


�87+ ��PLRQETBPQ


�8 v85>+��KLOQETBPQ


` +LSFKD�COLJ�vpH>R�QL�&FHFK>��@IL@HTFPB���QEBOB�>OB�PBSBK�ELRPBP
�2EBV�>OB�I>?BIBA�FK�LOABO�>P�VLR
JLSB�>T>V�COLJ�vpH>R�

�+4+ ��fBJMQV�g�ABP@OF?FKD�QEB�PHFBP�FK�QEFP�ELRPB


!K��/8 ��fQEB�SLF@BPg�LC�QEB�PQ>OP�PMB>HFKD�QL�QEB�K>SFD>QLO


!K5+73��fQEB�EB>SBKP
g
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