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1.1 Overview of Microsoft Excel 

(?;LHCHA�+<D?=NCP?M�

�� $U>JFKB�QEB�S>IRB�LC�RPFKD�$U@BI�QL�J>HB�AB@FPFLKP�

�� *B>OK�ELT�QL�PQ>OQ�$U@BI�

�� !B@LJB�C>JFIF>O�TFQE�QEB�$U@BI�TLOH?LLH�

�� 3KABOPQ>KA�ELT�QL�K>SFD>QB�TLOHPEBBQP�

�� $U>JFKB�QEB�$U@BI�0F??LK�

�� $U>JFKB�QEB�OFDEQ�@IF@H�JBKR�LMQFLKP�

�� *B>OK�ELT�QL�P>SB�TLOH?LLHP�

�� $U>JFKB�QEB�1Q>QRP�!>O�

�� !B@LJB�C>JFIF>O�TFQE�QEB�CB>QROBP�FK�QEB�$U@BI�'BIM�TFKALT�

+F@OLPLCQY� -e@B� @LKQ>FKP� >� S>OFBQV� LC� QLLIP� QE>Q� EBIM� MBLMIB� >@@LJMIFPE� J>KV� MBOPLK>I� >KA�
MOLCBPPFLK>I�L?GB@QFSBP�+F@OLPLCQ�$U@BI�FP�MBOE>MP�QEB�JLPQ�SBOP>QFIB�>KA�TFABIV�RPBA�LC�>II�QEB�
-e@B�>MMIF@>QFLKP�,L�J>QQBO�TEF@E�@>OBBO�M>QE�VLR�@ELLPB��VLR�TFII�IFHBIV�KBBA�QL�RPB�$U@BI�QL�
>@@LJMIFPE�VLRO�MOLCBPPFLK>I�L?GB@QFSBP��PLJB�LC�TEF@E�J>V�L@@RO�A>FIV�2EFP�@E>MQBO�MOLSFABP�>K�
LSBOSFBT�LC�QEB�$U@BI�>MMIF@>QFLK�>ILKD�TFQE�>K�LOFBKQ>QFLK�CLO�>@@BPPFKD�QEB�@LJJ>KAP�>KA�CB>�
QROBP�LC�>K�$U@BI�TLOH?LLH�

)�'c*$� !" c/c+*/� 3c0%� "4 "(�

2>HFKD�>�SBOV�PFJMIB�SFBT��$U@BI�FP�>�QLLI�QE>Q�>IILTP�VLR�QL�BKQBO�NR>KQFQ>QFSB�A>Q>�FKQL�>K�BIB@�
QOLKF@�PMOB>APEBBQ�QL�>MMIV�LKB�LO�J>KV�J>QEBJ>QF@>I�@LJMRQ>QFLKP�2EBPB�@LJMRQ>QFLKP�RIQF�
J>QBIV�@LKSBOQ�QE>Q�NR>KQFQ>QFSB�A>Q>�FKQL�FKCLOJ>QFLK�2EB�FKCLOJ>QFLK�MOLAR@BA�FK�$U@BI�@>K�?B�
RPBA�QL�J>HB�AB@FPFLKP�FK�?LQE�MOLCBPPFLK>I�>KA�MBOPLK>I�@LKQBUQP�%LO�BU>JMIB��BJMILVBBP�@>K�
RPB�$U@BI�QL�ABQBOJFKB�ELT�JR@E�FKSBKQLOV�QL�?RV�CLO�>�@ILQEFKD�OBQ>FIBO��ELT�JR@E�JBAF@>QFLK�
QL�>AJFKFPQBO�QL�>�M>QFBKQ��LO�ELT�JR@E�JLKBV�QL�PMBKA�QL�PQ>V�TFQEFK�>�?RADBQ�5FQE�OBPMB@Q�QL�
MBOPLK>I�AB@FPFLKP��VLR�@>K�RPB�$U@BI�QL�ABQBOJFKB�ELT�JR@E�JLKBV�VLR�@>K�PMBKA�LK�>�ELRPB��
ELT�JR@E�VLR�@>K�PMBKA�LK�@>O�IB>PB�M>VJBKQP��LO�ELT�JR@E�VLR�KBBA�QL�P>SB�QL�OB>@E�VLRO�

�



OBQFOBJBKQ�DL>IP�5B�TFII�ABJLKPQO>QB�ELT�VLR�@>K�RPB�$U@BI�QL�J>HB�QEBPB�AB@FPFLKP�>KA�J>KV�
JLOB�QEOLRDELRQ�QEFP�QBUQ�

#CAOL?����PELTP�>�@LJMIBQBA�$U@BI�TLOHPEBBQ�QE>Q�TFII�?B�@LKPQOR@QBA�FK�QEFP�@E>MQBO�2EB�FKCLO�
J>QFLK�PELTK�FK�QEFP�TLOHPEBBQ�@LKQ>FKP�P>IBP�A>Q>�CLO�>�EVMLQEBQF@>I�JBO@E>KAFPB�OBQ>FI�@LJ�
M>KV�2EB�TLOHPEBBQ�A>Q>�@>K�EBIM�>�OBQ>FIBO�>K>IVWB�QEB�?RPFKBPP�>KA�ABQBOJFKB�QEB�KRJ?BO�LC�
P>IBPMBLMIB�KBBABA�CLO�B>@E�JLKQE�CLO�BU>JMIB�

 <:HE8������K4@C?8�B9�4A��K68?�0BE>F;88G�

�

/0�.0c*$� "4 "(�

�� *L@>QB�$U@BI�LK�VLRO�@LJMRQBO�

�� "IF@H�+F@OLPLCQ�$U@BI�QL�I>RK@E�QEB�$U@BI�>MMIF@>QFLK�TEBOB�VLR�>OB�MOBPBKQBA�TFQE�TLOH�
?LLH�LMQFLKP�QL�EBIM�DBQ�VLR�PQ>OQBA�

�� "IF@H�QEB�cOPQ�LMQFLK��^!I>KH�5LOH?LLH_�

�
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



"4 "(� #+.� 3c*!+3/� 2/� "4 "(� #+.� )� �

2EB�$U@BI�CLO�5FKALTP�>KA�$U@BI�CLO�+>@�PLCQT>OB�SBOPFLKP�>OB�SBOV�PFJFI>O�+LPQ�LC�QEB�CB>QROBP��
QLLIP�>KA�@LJJ>KAP�>OB�>S>FI>?IB�FK�?LQE�SBOPFLKP�2EBOB�>OB��ELTBSBO��PLJB�AFfBOBK@BP�TFQE�QEB�
$U@BI�FKQBOC>@B�2EBOB�>OB�>IPL�>�CBT�CB>QROBP�QE>Q�>OB�KLQ�>S>FI>?IB�FK�QEB�$U@BI�CLO�+>@�SBOPFLK�
2EB�P@OBBKPELQP�>KA�PQBM�?V�PQBM�FKPQOR@QFLKP�FK�QEFP�QBUQ?LLH�>OB�PMB@Fc@�QL�$U@BI�CLO�5FKALTP�
5B�E>SB�>QQBJMQBA�QL�MOLSFAB�>IQBOK>QB�P@OBBKPELQP�>KA�FKPQOR@QFLKP�CLO�QEB�+>@�SBOPFLK�TEBK�

QEB�AFfBOBK@BP�>OB�PFDKFc@>KQ�5EBK�VLR�PBB�QEFP�F@LK���FQ�JB>KP�TB�>OB�MOLSFAFKD�FKCLOJ>QFLK�
PMB@Fc@�QL�+>@�RPBOP�

�

The Excel Workbook 
 �TLOH?LLH�FP�>K�$U@BI�cIB�QE>Q�@LKQ>FKP�LKB�LO�JLOB�TLOHPEBBQP��OBCBOOBA�QL�>P�PMOB>APEBBQP��
$U@BI�TFII�>PPFDK�>�cIB�K>JB�QL�QEB�TLOH?LLH��PR@E�>P��IIE� ���IIE� ���IIE� ��>KA�PL�LK��ABMBKAFKD�
LK�ELT�J>KV�KBT�TLOH?LLHP�>OB�LMBKBA�#CAOL?����PELTP�>�?I>KH�TLOH?LLH�>CQBO�PQ>OQFKD�$U@BI�
2>HB�PLJB�QFJB�QL�C>JFIF>OFWB�VLROPBIC�TFQE�QEFP�P@OBBK�7LRO�P@OBBK�J>V�?B�PIFDEQIV�AFfBOBKQ�?>PBA�
LK�QEB�SBOPFLK�VLR]OB�RPFKD�

!$&g,,g,& $6"$* �� � � �



 <:HE8���� ��?4A>�0BE>5BB>�

�
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



 <:HE8����4 ��?4A>�0BE>5BB>��E<:;G�F<78��

�

�

�

�

�

�

�

�

�

�

�

�

�

7LRO�TLOH?LLH�PELRIA�>IOB>AV�?B�J>UFJFWBA�
�LO�PELTK�>Q�CRII�PFWB��LK@B�$U@BI�FP�PQ>OQBA��>P�
PELTK� FK�#CAOL?� ��� 'LTBSBO�� FC� VLRO� P@OBBK�
ILLHP� IFHB�#CAOL?� ���>CQBO� PQ>OQFKD� $U@BI�� VLR�
PELRIA�@IF@H�QEB�+>UFJFWB�?RQQLK��>P�PELTK�FK�

QEB�cDROB�

!$&g,,g,& $6"$* �� � � �



 <:HE8�����+8FGBE87�0BE>F;88G�

*�2c$�0c*$� 3+.'/%""0/�

#>Q>�>OB�BKQBOBA�>KA�J>K>DBA�FK�>K�$U@BI�TLOHPEBBQ�2EB�TLOHPEBBQ�@LKQ>FKP�PBSBO>I�OB@Q>KDIBP�
@>IIBA�@BIIP�CLO�BKQBOFKD�KRJBOF@�>KA�KLK�KRJBOF@�A>Q>�$>@E�@BII�FK�>K�$U@BI�TLOHPEBBQ�@LKQ>FKP�
>K� >AAOBPP�� TEF@E� FP� ABcKBA� ?V� >� @LIRJK� IBQQBO� CLIILTBA� ?V� >� OLT� KRJ?BO� %LO� BU>JMIB�� QEB�
@BII� QE>Q� FP� @ROOBKQIV� >@QFS>QBA� FK�#CAOL?� ���FP��� � 2EFP� TLRIA� ?B� OBCBOOBA� QL� >P� @BII�IL@>QFLK� ��
LO�@BII�OBCBOBK@B� ��2EB�CLIILTFKD�PQBMP�BUMI>FK�ELT�VLR�@>K�K>SFD>QB�FK�>K�$U@BI�TLOHPEBBQ��

�� .I>@B�VLRO�JLRPB�MLFKQBO�LSBO�@BII�#��>KA�@IF@H�

�� "EB@H�QL�J>HB�PROB�@LIRJK�IBQQBO�#�>KA�OLT�KRJ?BO���>OB�EFDEIFDEQBA��>P�PELTK�FK�#CA�
OL?��� �

�
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



 <:HE8������6G<I4G<A:�4��8??�%B64G<BA�

�

�� +LSB�QEB�JLRPB�MLFKQBO�QL�@BII� ��

�� "IF@H�>KA�ELIA�QEB�IBCQ�JLRPB�?RQQLK�>KA�AO>D�QEB�JLRPB�MLFKQBO�?>@H�QL�@BII�#��

�� 0BIB>PB�QEB�IBCQ�JLRPB�?RQQLK�7LR�PELRIA�PBB�PBSBO>I�@BIIP�EFDEIFDEQBA��>P�PELTK�FK�#CA�
OL?��� �

2EFP�FP�OBCBOOBA�QL�>P�>�68??68??��E4A:8E4A:8�>KA�FP�AL@RJBKQBA�>P�CLIILTP�����!� � KV�QTL�@BII�IL@>QFLKP�PBM>�
O>QBA�?V�>�@LILK�>OB�HKLTK�>P�>�@BII�O>KDB�2EB�cOPQ�@BII�FP�QEB�QLM�IBCQ�@LOKBO�LC�QEB�O>KDB��>KA�QEB�
PB@LKA�@BII�FP�QEB�ILTBO�OFDEQ�@LOKBO�LC�QEB�O>KDB�

�

 <:HE8�����"<:;?<:;G<A:�4�+4A:8�B9��8??F�

!$&g,,g,& $6"$* �� � � �



�

��  Q�QEB�?LQQLJ�LC�QEB�P@OBBK��VLR]II�PBB�>�PEBBQ�Q>?�FKAF@>QBA�?V�^/B??N�] ��"IF@HFKD�LK�QEB�

�>AAP�>AAFQFLK>I�TLOHPEBBQP�2EFP�FP�ELT�VLR�LMBK�LO�>AA�>�TLOHPEBBQP�TFQEFK�>�TLOH�
?LLH��2L�PBB�ELT�QEFP�TLOHP��@IF@H�LK�QEB�
�QL�>AA�>KLQEBO�TLOHPEBBQ�PL�QE>Q�VLR�KLT�
E>SB�QTL�PEBBQP�

�� "IF@H�QEB�1EBBQ��TLOHPEBBQ�Q>?�>Q�QEB�?LQQLJ�LC�QEB�TLOHPEBBQ�QL�OBQROK�QL�QEB�TLOH�
PEBBQ�PELTK�FK�#CAOL?����

'?S<I;L>�/BILN=ONM�

�;MC=�3ILEMB??N�*;PCA;NCIH�

`� 3PB�QEB�>OOLT�HBVP�LK�VLRO�HBV?L>OA�QL�>@QFS>QB�@BIIP�LK�QEB�TLOHPEBBQ�

`� 'LIA�QEB�1'g%2�HBV�>KA�MOBPP�QEB�>OOLT�HBVP�LK�VLRO�HBV?L>OA�QL�EFDEIFDEQ�>�O>KDB�LC�@BIIP�FK�

>�TLOHPEBBQ�

`� 'LIA�QEB�"20*�HBV�TEFIB�MOBPPFKD�QEB�. &$�#-5,�LO�. &$�3.�HBVP�QL�LMBK�LQEBO�TLOHPEBBQP�

FK�>�TLOH?LLH�

`� �+>@�3PBOP��'LIA�ALTK�QEB�%K�>KA�"LJJ>KA�HBVP�>KA�MOBPP�QEB�IBCQ�LO�OFDEQ�>OOLT�HBVP�

0%"� "4 "(� .c��+*�

$U@BI]P� CB>QROBP� >KA� @LJJ>KAP� >OB� CLRKA� FK� QEB�0F??LK�� TEF@E� FP� QEB� RMMBO� >OB>� LC� QEB� $U@BI�
P@OBBK�QE>Q�@LKQ>FKP�PBSBO>I�Q>?P�ORKKFKD�>@OLPP�QEB�QLM�$>@E�Q>?�MOLSFABP�>@@BPP�QL�>�AFfBOBKQ�
PBQ�LC�$U@BI�@LJJ>KAP�#CAOL?� ���PELTP�QEB�@LJJ>KAP�>S>FI>?IB�FK�QEB� 'LJB�Q>?�LC�QEB�0F?�
?LK�0;<F?����Z IGG;H>�+P?LPC?Q�@IL�";=B�0;<�I@�NB?�.C<<IH[ �MOLSFABP�>K�LSBOSFBT�LC�QEB�
@LJJ>KAP�QE>Q�>OB�CLRKA�FK�B>@E�Q>?�LC�QEB�0F??LK�

 <:HE8�����"B@8�-45�B9�+<55BA�

�

�
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



�2EB�$U@BI�CLO�+>@�OF??LK��>P�PELTK�FK�#CAOL?���; �?BILT��E>P�QTL�MOFJ>OV�AFfBOBK@BP��

� � 2EB�LIABO�AOLMALTK�JBKR�PQOR@QROB�FP�PQFII�>S>FI>?IB�TFQE�$U@BI�CLO�+>@�

� � 2EB�PMB@Fc@�@LJJ>KAP�>KA�QLLIP�TFQEFK�B>@E�Q>?�>OB�PIFDEQIV�AFfBOBKQ�?BQTBBK�
QEB�QTL�$U@BI�0F??LKP�1LJB�LC�QEB�@LJJ>KAP�CLRKA�TFQEFK�QEB�$U@BI�CLO�5FK�
ALTP�0F??LK�Q>?P�>OB�IL@>QBA�TFQEFK�QEB�AOLMALTK�JBKR�PQOR@QROB�FK�QEB�$U@BI�
CLO�+>@�SBOPFLK�1L��FC�VLR�@>K]Q�cKA�QEB�QLLI�LK�QEB�$U@BI�CLO�+>@�0F??LK��QEBK�
QOV�QL�cKA�QEB�QLLI�?V�ILLHFKD�QEOLRDE�QEB�AOLMALTK�JBKR�FKPQB>A�

�

 <:HE8����4�"B@8�G45�B9��K68?�9BE�&46�+<55BA�J<G;�7EBC7BJA�@8AH�FGEH6GHE8�

�

$LIOJ�0CNF?�*;G?M�IH�NB?�.C<<IH�

gC�VLR�ILLH�@ILPBIV�>Q�QEB�$U@BI�0F??LK��1BB�%FDROB����>?LSB���VLR�TFII�PBB�QE>Q�QEB�0F??LK�FP�PBM�
>O>QBA�FK�DOLRMP�LC�QLLI�?RQQLKP��>KA�B>@E�DOLRM�E>P�>�QFQIB�K>JB�-K�'LJB�Q>?��QEB�DOLRM�QFQIB�
K>JBP�>OB�^"IFM?L>OA_��^%LKQ_��^ IFDKJBKQ_��^,RJ?BO_��^1QVIBP_�^"BIIP_��^$AFQFKD_��BQ@�2EB�QLLI�?RQ�
QLKP�TFQEFK�B>@E�DOLRM�>OB�>II�OBI>QBA�QL�QEB�DOLRM�QFQIB�

�);=� 1M?LM� +HFS� �2EB� ABC>RIQ� ^4FBT_� CLO� QEB� $U@BI� CLO� +>@� OF??LK�>I?M� HIN� >CMJF;S� QEBPB�
^DOLRM�QFQIB�K>JBP_�,LQF@B�FK�%FDROB���>�>?LSB��QEBOB�>OB�KL�DOLRM�QFQIB�K>JBP�gQ�FP�>�DLLA�FAB>�
QL�@E>KDB�QEFP�^SFBT_�PL�VLR�@>K�PBB�QEB�DOLRM�QFQIB�K>JBP�'BOB�>OB�QEB�PQBMP��

�� "IF@H�QEB�Z"R=?F[�G?HO�IJNCIH�;N�NIJ�F?@N�;<IP?�NB?�.C<<IH�

�� "ELLPB�Z,L?@?L?H=?M[�

�� "IF@H�QEB�Z2C?Q[�<ONNIH�

�� 1@OLII�ALTK�>KA�@EB@H�QEB�?LU�CLO�Z$LIOJ�0CNF?M[�

�� "ILPB�QEB�^4FBT_�AF>ILD�?LU�2EB�DOLRM�QFQIB�K>JBP�PELRIA�KLT�AFPMI>V�>P�PELTK�FK�%FD�
ROB�����KLQ�%FDROB���>��>?LSB�

�

2>?IB��� �"LJJ>KA�-SBOSFBT�CLO�$>@E�2>?�LC�QEB�0F??LK�

!$&g,,g,& $6"$* �� � � ��



0;<�*;G?� !?M=LCJNCIH�I@� IGG;H>M�

#CF?�
 IPL�HKLTK�>P�QEB�!>@HPQ>DB�SFBT�LC�QEB�$U@BI�TLOH?LLH�"LKQ>FKP�>II�@LJJ>KAP�CLO�LMBKFKD��@ILPFKD��P>SFKD��>KA�
@OB>QFKD�KBT�$U@BI�TLOH?LLHP�gK@IRABP�MOFKQ�@LJJ>KAP��AL@RJBKQ�MOLMBOQFBP��B�J>FIFKD�LMQFLKP��>KA�EBIM�CB>QROBP�
2EB�ABC>RIQ�PBQQFKDP�>KA�LMQFLKP�>OB�>IPL�CLRKA�FK�QEFP�Q>?�

%IG?� "LKQ>FKP�QEB�JLPQ�COBNRBKQIV�RPBA�$U@BI�@LJJ>KAP�%LOJ>QQFKD�@LJJ>KAP�>OB�CLRKA�FK�QEFP�Q>?�>ILKD�TFQE�
@LJJ>KAP�CLO�@RQQFKD��@LMVFKD��M>PQFKD��>KA�CLO�FKPBOQFKD�>KA�ABIBQFKD�OLTP�>KA�@LIRJKP�

cHM?LN� 3PBA�QL�FKPBOQ�L?GB@QP�PR@E�>P�@E>OQP��MF@QROBP��PE>MBP��.FSLQ2>?IBP��gKQBOKBQ�IFKHP��PVJ?LIP��LO�QBUQ�?LUBP�

,;A?�
(;SION�

"LKQ>FKP�@LJJ>KAP�RPBA�QL�MOBM>OB�>�TLOHPEBBQ�CLO�MOFKQFKD� IPL�FK@IRABP�@LJJ>KAP�RPBA�QL�PELT�>KA�MOFKQ�QEB�
DOFAIFKBP�LK�>�TLOHPEBBQ�

#ILGOF;M� gK@IRABP�@LJJ>KAP�CLO�>AAFKD�J>QEBJ>QF@>I�CRK@QFLKP�QL�>�TLOHPEBBQ� IPL�@LKQ>FKP�QLLIP�CLO�>RAFQFKD�J>QEBJ>QF@>I�
CLOJRI>P�

!;N;� 3PBA�TEBK�TLOHFKD�TFQE�BUQBOK>I�A>Q>�PLRO@BP�PR@E�>P�+F@OLPLCQY� @@BPPY��QBUQ�cIBP��LO�QEB�gKQBOKBQ� IPL�@LKQ>FKP�
PLOQFKD�@LJJ>KAP�>KA�>@@BPP�QL�P@BK>OFL�QLLIP�

.?PC?Q� gK@IRABP�1MBIIFKD�>KA�2O>@H�"E>KDBP�CB>QROBP� IPL�@LKQ>FKP�MOLQB@QFLK�CB>QROBP�QL�M>PPTLOA�MOLQB@Q�TLOHPEBBQP�LO�
TLOH?LLHP�

2C?Q� 3PBA�QL�>AGRPQ�QEB�SFPR>I�>MMB>O>K@B�LC�>�TLOH?LLH�"LJJLK�@LJJ>KAP�FK@IRAB�QEB�8LLJ�>KA�.>DB�*>VLRQ�SFBT�

%?FJ�
2EFP�Q>?�MOLSFABP�>@@BPP�QL�EBIM�>KA�PRMMLOQ�CB>QROBP�PR@E�>P�@LKQ>@QFKD�+F@OLPLCQ�PRMMLOQ��PBKAFKD�CBBA?>@H��

PRDDBPQFKD�>�KBT�CB>QROB��>KA�@LJJRKFQV�AFP@RPPFLK�DOLRMP�0BCM�N;<�CM�HIN�;P;CF;<F?�QCNB�"R=?F�@IL�);=�

!L;Q�
.OLSFABP�AO>TFKD�LMQFLKP�CLO�RPFKD�>�AFDFQ>I�MBK��JLRPB�LO�cKDBO�ABMBKAFKD�LK�QEB�QVMB�LC�ABSF@B��I>MQLM�TFQE�QLR@E�
P@OBBK��Q>?IBQ��@LJMRQBO��BQ@��2EFP�Q>?�FP�KLQ�SFPF?IB�?V�ABC>RIQ�1BB�?BILT�LK�ELT�QL�@RPQLJFWB�QEB�0F??LK�QL�>AA�LO�
OBJLSB�Q>?P�

!?P?FIJ?L� .OLSFABP�>@@BPP�QL�PLJB�>AS>K@BA�CB>QROBP�PR@E�>P�J>@OLP��CLOJ�@LKQOLIP��>KA�6+*�@LJJ>KAP�2EFP�Q>?�FP�KLQ�SFPF?IB�
?V�ABC>RIQ�1BB�?BILT�LK�ELT�QL�@RPQLJFWB�QEB�0F??LK�QL�>AA�LO�OBJLSB�Q>?P�

�

2EB�0F??LK�PELTK�FK�#CAOL?����;H>�#CAOL?���; ��>?LSB��FP�CRII��LO�J>UFJFWBA�2EB�?BKBcQ�LC�E>S�
FKD�>�CRII�0F??LK�FP�QE>Q�QEB�@LJJ>KAP�>OB�>IT>VP�SFPF?IB�TEFIB�VLR�>OB�ABSBILMFKD�>�TLOHPEBBQ�
'LTBSBO��ABMBKAFKD�LK�QEB�P@OBBK�AFJBKPFLKP�LC�VLRO�@LJMRQBO��VLR�J>V�cKA�QE>Q�QEB�0F??LK�
Q>HBP�RM�QLL�JR@E�SBOQF@>I�PM>@B�LK�VLRO�TLOHPEBBQ�gC�QEFP�FP�QEB�@>PB��VLR�@>K�JFKFJFWB�QEB�0F?�
?LK�?V�@IF@HFKD�QEB�?RQQLK�PELTK�FK�#CAOL?����5EBK�JFKFJFWBA��QEB�0F??LK�TFII�PELT�LKIV�QEB�
Q>?P�>KA�KLQ�QEB�@LJJ>KA�?RQQLKP�5EBK�VLR�@IF@H�LK�>�Q>?��QEB�@LJJ>KA�?RQQLKP�TFII�>MMB>O�
RKQFI�VLR�PBIB@Q�>�@LJJ>KA�LO�@IF@H�>KVTEBOB�LK�VLRO�TLOHPEBBQ�

�2L�EFAB�QEB�0F??LK�TFQE�$U@BI�CLO�+>@�VLR�@>K�RPB�QEB�HBV?L>OA�PELOQ@RQ��

'LIA�ALTK�QEB�^"LJJ>KA�>KA�-MQFLK_�HBVP�>KA�Q>M�QEB�^0_�HBV�

2EB�P>JB�HBV?L>OA�PELOQ@RQ�TFII�RKEFAB�QEB�0F??LK�>P�TBII�

%+3� 0+�  1/0+)c6"� 0%"� "4 "(� .c��+*�

'BOB�>OB�QEB�PQBMP�QL�>AA�>AAFQFLK>I�Q>?P�QL�QEB�$U@BI�0F??LK�

�� "IF@H�QEB�%FIB�Q>?�>KA�@ELLPB�-MQFLKP�

��
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



�� "IF@H�LK�^"RPQLJFWB�0F??LK_�>Q�QEB�IBCQ�PFAB�LC�QEB�-MQFLKP�P@OBBK�

�� "IF@H�QEB�@EB@H?LU�KBUQ�QL�QEB�2>?�K>JB�QE>Q�VLR�T>KQ�QL�>AA��1BB�%FDROB����?BILT��

 <:HE8������HFGB@<M8�G;8�+<55BA��<4?B:��BK�

'?S<I;L> �/BILN=ONM�

)CHCGCTCHA�IL�);RCGCTCHA�NB?�.C<<IH�

`� 'LIA�ALTK�QEB�"20*�HBV�>KA�MOBPP�QEB�%��HBV�

`� 'LIA�ALTK�QEB�"20*�HBV�>KA�MOBPP�QEB�%��HBV�>D>FK�QL�J>UFJFWB�QEB�0F??LK�

`� �+>@�3PBOP��'LIA�ALTK�QEB�"LJJ>KA�>KA�-MQFLK�HBVP�>KA�MOBPP�0�

-1c '� �  "//� 0++(��.� �*!� .c$%0� (c '� )"*1�

2EB�/RF@H� @@BPP�2LLI?>O�FP�CLRKA�>Q�QEB�RMMBO�IBCQ�PFAB�LC�QEB�$U@BI�P@OBBK�>?LSB�QEB�0F??LK��>P�

!$&g,,g,& $6"$* �� � � ��



PELTK�FK�#CAOL?����2EFP�>OB>�MOLSFABP�>@@BPP�QL�QEB�JLPQ�COBNRBKQIV�RPBA�@LJJ>KAP��PR@E�>P�
1>SB�>KA�3KAL�7LR�>IPL�@>K�@RPQLJFWB�QEB�/RF@H� @@BPP�2LLI?>O�?V�>AAFKD�@LJJ>KAP�QE>Q�VLR�
RPB�LK�>�OBDRI>O�?>PFP�!V�MI>@FKD�QEBPB�@LJJ>KAP�FK�QEB�/RF@H� @@BPP�2LLI?>O��VLR�AL�KLQ�E>SB�QL�
K>SFD>QB�QEOLRDE�QEB�0F??LK�QL�cKA�QEBJ�2L�@RPQLJFWB�QEB�/RF@H� @@BPP�2LLI?>O��@IF@H�QEB�ALTK�
>OOLT�>P�PELTK�FK�#CAOL?����2EFP�TFII�LMBK�>�JBKR�LC�@LJJ>KAP�QE>Q�VLR�@>K�>AA�QL�QEB�/RF@H�
 @@BPP�2LLI?>O�gC�VLR�AL�KLQ�PBB�QEB�@LJJ>KA�VLR�>OB�ILLHFKD�CLO�LK�QEB�IFPQ��PBIB@Q�QEB�+LOB�
"LJJ>KAP�LMQFLK�

 <:HE8������HFGB@<M<A:�G;8�*H<6>��668FF�-BB?54E�

gK�>AAFQFLK�QL�QEB�0F??LK�>KA�/RF@H� @@BPP�2LLI?>O��VLR�@>K�>IPL�>@@BPP�J>KV�@LJJ>KAP�?V�OFDEQ�
@IF@HFKD�>KVTEBOB�LK�QEB�TLOHPEBBQ�#CAOL?����PELTP�>K�BU>JMIB�LC�QEB�@LJJ>KAP�>S>FI>?IB�FK�
QEB�OFDEQ�@IF@H�JBKR�

�2EBOB�FP�KL�^0FDEQ�@IF@H_�LMQFLK�CLO�$U@BI�CLO�+>@�2L�>@@BPP�QEB�P>JB�@LJJ>KAP�TFQE�$U@BI�CLO�
+>@��ELIA�ALTK�QEB�"LKQOLI�HBV�>KA�@IF@H�QEB�JLRPB�?RQQLK�

��
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



 <:HE8�����+<:;G��?<6>�&8AH�

�

0%"� #c("� 0���

2EB�%FIB�Q>?�FP�>IPL�HKLTK�>P�QEB��;=EMN;A? �SFBT�LC�QEB�TLOH?LLH�gQ�@LKQ>FKP�>�S>OFBQV�LC�CB>QROBP�
>KA�@LJJ>KAP�OBI>QBA�QL�QEB�TLOH?LLH�QE>Q�FP�@ROOBKQIV�LMBK��KBT�TLOH?LLHP��LO�TLOH?LLHP�
PQLOBA�FK�LQEBO�IL@>QFLKP�LK�VLRO�@LJMRQBO�LO�KBQTLOH�#CAOL?���� �PELTP�QEB�LMQFLKP�>S>FI>?IB�FK�
QEB�%FIB�Q>?�LO�!>@HPQ>DB�SFBT�2L�IB>SB�QEB�!>@HPQ>DB�SFBT�>KA�OBQROK�QL�QEB�TLOHPEBBQ��@IF@H�QEB�
>OOLT�FK�QEB�RMMBO�IBCQ�E>KA�@LOKBO�>P�PELTK�?BILT�

!$&g,,g,& $6"$* �� � � ��



 <:HE8������ <?8�-45�BE��46>FG4:8�/<8J�B9�4�0BE>5BB>�

gK@IRABA�FK�QEB�%FIB�Q>?�>OB�QEB�ABC>RIQ�PBQQFKDP�CLO�QEB�$U@BI�>MMIF@>QFLK�QE>Q�@>K�?B�>@@BPPBA�>KA�
JLAFcBA�?V�@IF@HFKD�QEB�-MQFLKP�?RQQLK�#CAOL?���� �PELTP�QEB�$U@BI�-MQFLKP�TFKALT��TEF@E�DFSBP�
VLR�>@@BPP�QL�PBQQFKDP�PR@E�>P�QEB�ABC>RIQ�CLKQ�PQVIB��CLKQ�PFWB��>KA�QEB�KRJ?BO�LC�TLOHPEBBQP�QE>Q�
>MMB>O�FK�KBT�TLOH?LLHP�

��
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0

https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/09/Figure-1-9.png
https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/09/Figure-1-9.png


 <:HE8�������K68?�(CG<BAF�0<A7BJ�

�2L�>@@BPP�QEBPB�P>JB�LMQFLKP�FK�$U@BI�CLO�+>@��VLR�JRPQ�@IF@H�QEB�^$U@BI_�JBKR�LMQFLK�>KA�
@ELLPB�^.OBCBOBK@BP_��PBB�#CAOL?���� �?BILT��

!$&g,,g,& $6"$* �� � � ��



 <:HE8������-;8��K68?�9BE�&46�Q�K68?R�@8AH�BCG<BA�

/�2c*$� 3+.'�++'/� �/�2"� �/��

-K@B�VLR�@OB>QB�>�KBT�TLOH?LLH��VLR�TFII�KBBA�QL�@E>KDB�QEB�cIB�K>JB�>KA�@ELLPB�>�IL@>QFLK�
LK�VLRO�@LJMRQBO�LO�KBQTLOH�QL�P>SB�QE>Q�cIB�gQ�FP�FJMLOQ>KQ�QL�OBJBJ?BO�TEBOB�VLR�P>SB�QEFP�
TLOH?LLH�LK�VLRO�@LJMRQBO�LO�KBQTLOH�>P�VLR�TFII�?B�RPFKD�QEFP�cIB�FK�QEB�/?=NCIH����Z"HN?L�
CHA��">CNCHA��;H>�);H;ACHA�!;N;[ �QL�@LKPQOR@Q�QEB�TLOH?LLH�PELTK�FK�#CAOL?����2EB�MOL@BPP�
LC�P>SFKD�@>K�?B�AFfBOBKQ�TFQE�AFfBOBKQ�SBOPFLKP�LC�$U@BI��.IB>PB�?B�PROB�VLR�CLIILT�QEB�PQBMP�CLO�
QEB�SBOPFLK�LC�$U@BI�VLR�>OB�RPFKD�2EB�CLIILTFKD�PQBMP�BUMI>FK�ELT�QL�P>SB�>�KBT�TLOH?LLH�>KA�
>PPFDK�FQ�>�cIB�K>JB�

/�2c*$� 3+.'�++'/� c*� "4 "(� ����

�� gC�VLR�E>SB�KLQ�ALKB�PL�>IOB>AV��LMBK�>�?I>KH�TLOH?LLH�FK�$U@BI�

�� "IF@H�QEB�%FIB�Q>?�>KA�QEBK�QEB�/;P?��M �?RQQLK�FK�QEB�IBCQ�PFAB�LC�QEB�!>@HPQ>DB�SFBT�TFK�
ALT�2EFP�TFII�LMBK�QEB�/;P?��M �AF>ILD�?LU�

�� #BQBOJFKB�>�IL@>QFLK�CLO�P>SFKD�LK�VLRO�@LJMRQBO�?V�@IF@HFKD��LIQM? �LK�QEB�IBCQ�PFAB�QL�
LMBK�QEB�/;P?��M �AF>ILD�?LU�

�� "IF@H�FK�QEB�%FIB�,>JB�?LU�KB>O�QEB�?LQQLJ�LC�QEB�/;P?��M �AF>ILD�?LU�2VMB�QEB�KBT�cIB�
K>JB� � %��)?L=B;H>CM?� CNS�/;F?M�!;N;�

�� 0BSFBT�QEB�PBQQFKDP�FK�QEB�P@OBBK�CLO�@LOOB@QKBPP�>KA�@IF@H�QEB�1>SB�?RQQLK�

�

��
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



 <:HE8������,4I8��F��<4?B:�8AGE<8F�9BE��K68?�����

�

'?S<I;L>�/BILN=ONM�

/;P?��M�

`� .OBPP�QEB�%���HBV�>KA�RPB�QEB�Q>?�>KA�>OOLT�HBVP�QL�K>SFD>QB�>OLRKA�QEB�1>SB� P�AF>ILD�?LU�

3PB�QEB�$,2$0�HBV�QL�J>HB�>�PBIB@QFLK�

`� -O�MOBPP�QEB�  *2�HBV�LK�VLRO�HBV?L>OA� 7LR�TFII� PBB� IBQQBOP�>KA�KRJ?BOP��@>IIBA� )BV�2FMP��

>MMB>O�LK�QEB�0F??LK�.OBPP�QEB�%�HBV�LK�VLRO�HBV?L>OA�CLO�QEB�%FIB�Q>?�>KA�QEBK�QEB� �HBV�

2EFP�TFII�LMBK�QEB�1>SB� P�AF>ILD�?LU�

`� �2EB�+>@�PELOQ@RQ�FP��'LIA�ALTK�QEB�"LJJ>KA�>KA�1EFCQ�HBVP�>KA�MOBPP�1�

!$&g,,g,& $6"$* �� � � ��



/ECFF�.?@L?MB?L�

/;PCHA�3ILE<IIEM��/;P?��M��

�� "IF@H�QEB�%FIB�Q>?�LK�QEB�0F??LK�

�� "IF@H�QEB�1>SB� P�LMQFLK�

�� "IF@H�LK�!OLTPB�QL�PBIB@Q�>�IL@>QFLK�LK�VLRO�."�QL�P>SB�

�� "IF@H�FK�QEB�%FIB�K>JB�?LU�>KA�QVMB�>�KBT�cIB�K>JB�FC�KBBABA�

�� "IF@H� QEB�ALTK�>OOLT�KBUQ�QL�QEB�^1>SB�>P�QVMB_�?LU�>KA�PBIB@Q�QEB�>MMOLMOF>QB� cIB�QVMB�FC�

KBBABA��$U@BI�TFII�ABC>RIQ�QL�QEB�cIB�QVMB�LC�UIPU�

�� "IF@H�QEB�1>SB�?RQQLK�

0%"� /0�01/� ��.�

2EB�1Q>QRP�!>O�FP�IL@>QBA�?BILT�QEB�TLOHPEBBQ�Q>?P�LK�QEB�$U@BI�P@OBBK��M??�#CAOL?������gQ�AFP�
MI>VP� >� S>OFBQV� LC� FKCLOJ>QFLK�� PR@E� >P� QEB� PQ>QRP� LC� @BOQ>FK� HBVP� LK� VLRO� HBV?L>OA� �BD�� " .1�
*-")��� QEB� >S>FI>?IB� SFBTP� CLO� >� TLOH?LLH�� QEB� J>DKFc@>QFLK� LC� QEB� P@OBBK�� >KA� J>QEBJ>QF@>I�
CRK@QFLKP�QE>Q�@>K�?B�MBOCLOJBA�TEBK�A>Q>�>OB�EFDEIFDEQBA�LK�>�TLOHPEBBQ�7LR�@>K�@RPQLJFWB�
QEB�1Q>QRP�!>O�>P�CLIILTP��

�� .I>@B�QEB�JLRPB�MLFKQBO�LSBO�>KV�>OB>�LC�QEB�1Q>QRP�!>O�>KA�OFDEQ�@IF@H�QL�AFPMI>V�QEB�
^"RPQLJFWB�1Q>QRP�!>O_�IFPQ�LC�LMQFLKP��M??�#CAOL?������

�+>@�3PBOP��RPB�^"LKQOLI�@IF@H_�LK�QEB�1Q>QRP�!>O�QL�AFPMI>V�QEB�^"RPQLJFWB�1Q>QRP�!>O_�
LMQFLKP�

�� 1BIB@Q�QEB�">MP�*L@H�LMQFLK�COLJ�QEB�JBKR��PBB�#CAOL?���� ��

�� .OBPP�QEB�" .1�*-")�HBV�LK�VLRO�HBV?L>OA�7LR�TFII�PBB�QEB�">MP�*L@H�FKAF@>QLO�LK�QEB�
ILTBO�OFDEQ�PFAB�LC�QEB�1Q>QRP�!>O�

�� .OBPP�QEB�" .1�*-")�LK�VLRO�HBV?L>OA�>D>FK�2EB�FKAF@>QLO�LK�QEB�1Q>QRP�!>O�DLBP�
>T>V�

��
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



 <:HE8�������HFGB@<M<A:�G;8�,G4GHF��4E�

"4 "(� %"(,�

2EB� 'BIM�CB>QROB�MOLSFABP�BUQBKPFSB�FKCLOJ>QFLK�>?LRQ�QEB�$U@BI�>MMIF@>QFLK�  IQELRDE�PLJB�LC�
QEFP�FKCLOJ>QFLK�J>V�?B�PQLOBA�LK�VLRO�@LJMRQBO��QEB�'BIM�TFKALT�TFII�>RQLJ>QF@>IIV�@LKKB@Q�QL�
QEB�gKQBOKBQ��FC�VLR�E>SB�>�IFSB�@LKKB@QFLK��QL�MOLSFAB�VLR�TFQE�OBPLRO@BP�QE>Q�@>K�>KPTBO�JLPQ�LC�
VLRO�NRBPQFLKP�7LR�@>K�LMBK�QEB�$U@BI�'BIM�TFKALT�?V�@IF@HFKD�QEB�NRBPQFLK�J>OH�FK�QEB�RMMBO�
OFDEQ�>OB>�LC�QEB�P@OBBK�LO�OF??LK�5FQE�KBTBO�SBOPFLKP�LC�$U@BI��RPB�QEB�NRBOV�?LU�QL�BKQBO�VLRO�
NRBPQFLK�>KA�PBIB@Q�COLJ�EBIMCRI�LMQFLK�IFKHP�LO�PBIB@Q�QEB�NRBPQFLK�J>OH�COLJ�QEB�AOLMALTK�IFPQ�
QL�I>RK@E�$U@BI�'BIM�TFKALTP�

!$&g,,g,& $6"$* �� � � ��

https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/09/image14.png
https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/09/image14.png


 <:HE8�������K68?�"8?C�0<A7BJ�

'?S<I;L>�/BILN=ONM�

"R=?F�%?FJ�

`� .OBPP�QEB�%��HBV�LK�VLRO�HBV?L>OA�

`� �+>@�3PBOP��.OBPP�%��LO�ELIA�ALTK�QEB�"LJJ>KA�HBV�>KA�MOBPP���

'?S�0;E?;Q;SM�

`� $U@BI�FP�>�MLTBOCRI�QLLI�CLO�MOL@BPPFKD�A>Q>�CLO�QEB�MROMLPBP�LC�J>HFKD�AB@FPFLKP�

`� 7LR�@>K�cKA�$U@BI�@LJJ>KAP�QEOLRDELRQ�QEB�Q>?P�FK�QEB�0F??LK�

`� 7LR�@>K�@RPQLJFWB�QEB�/RF@H� @@BPP�2LLI?>O�?V�>AAFKD�@LJJ>KAP�VLR�COBNRBKQIV�RPB�

`� 7LR�@>K�>AA�LO�OBJLSB�QEB�FKCLOJ>QFLK�QE>Q�FP�AFPMI>VBA�LK�QEB�1Q>QRP�!>O�

`� 2EB�'BIM�TFKALT�MOLSFABP�VLR�TFQE�BUQBKPFSB�FKCLOJ>QFLK�>?LRQ�$U@BI�

�00.c�10c+*�

 A>MQBA�?V�!>O?>O>�*>SB�COLJ�'LT�QL�3PB�+F@OLPLCQ�$U@BI��2EB�">OBBOP�FK�.O>@QF@B�1BOFBP��>A>MQBA�
?V� 2EB� 1>VILO� %LRKA>QFLK� TFQELRQ� >QQOF?RQFLK� >P� OBNRBPQBA� ?V� QEB� TLOH]P� LOFDFK>I� @OB>QLO� LO�
IF@BKPBB��>KA�IF@BKPBA�RKABO�""�!7�,"�1 ��� �

��
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0

https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/10/1.14_Excel_Help_Window-e1476835435461.png
https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/10/1.14_Excel_Help_Window-e1476835435461.png
https://saylordotorg.github.io/text_how-to-use-microsoft-excel-v1.1/index.html
https://www.saylor.org/
http://creativecommons.org/licenses/by-nc-sa/3.0


1.2 Entering, Editing, and Managing Data 
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1.3 Formatting and Data Analysis 
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1.5 Chapter Practice 
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2EFP�FP�BPMB@F>IIV�FJMLOQ>KQ�CLO�OBQ>FI�BKSFOLKJBKQP�2EFP�BUBO@FPB�RQFIFWBP�QEB�PHFIIP�@LSBOBA�FK�QEFP�
@E>MQBO�QL�>K>IVWB�P>IBP�>KA�FKSBKQLOV�A>Q>�

�� -MBK�QEB�cIB�K>JBA�/ ��!;N; �>KA�QEBK�1>SB� P�/ ��/;F?M�;H>�cHP?HNILS�

�� gK�QEB�1EBBQ��TLOHPEBBQ��BKQBO�QEB�TLOA�2LQ>IP�FK�@BII�"���

�� %LOJ>Q�>II�QEB�@BIIP�FK�1EBBQ��QL�"BKQROV�CLKQ�PQVIB�>KA�>����MLFKQ�CLKQ�PFWB�

�� 1BQ�QEB�@LIRJK�TFAQE�CLO�"LIRJKP� �QEOLRDE�&�QL�����
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PELRIA�FK@OB>PB�?V�LKB�>P�QEBV�>OB�cIIBA�QEOLRDE�QEB�O>KDB�

�� "LMV�QEB�@LKQBKQP�LC�@BII� ��>KA�M>PQB�QEBJ�FKQL�QEB�O>KDB� �� ��

�� #BIBQB�"LIRJK�%�

�� %LOJ>Q�QEB�O>KDB� ��%��PL�QEB�QBUQ�FP�!LIA�

��� 1BQ�QEB�>IFDKJBKQ�FK�QEB�O>KDB� ��%��QL�5O>M�2BUQ�
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2.1 Formulas 
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`� *B>OK�ELT�QL�@OB>QB�?>PF@�CLOJRI>P�

`� 3KABOPQ>KA�OBI>QFSB�OBCBOBK@FKD�TEBK�@LMVFKD�>KA�M>PQFKD�CLOJRI>P�

`� 5LOH�TFQE�@LJMIBU�CLOJRI>P�?V�@LKQOLIIFKD�QEB�LOABO�LC�J>QEBJ>QF@>I�LMBO>QFLKP�

`� 3KABOPQ>KA�CLOJRI>�>RAFQFKD�QLLIP�

2EFP�PB@QFLK�OBSFBTP�QEB�CRKA>JBKQ>I� PHFIIP�CLO�BKQBOFKD�CLOJRI>P�FKQL�>K�$U@BI�TLOHPEBBQ�2EB�
BU>JMIB�RPBA�CLO�QEFP�@E>MQBO�FP�QEB�@LKPQOR@QFLK�LC�>�MBOPLK>I�?RADBQ�+LPQ�cK>K@F>I�>ASFPLOP�OB@�
LJJBKA�QE>Q�>II�ELRPBELIAP�@LKPQOR@Q�>KA�J>FKQ>FK�>�MBOPLK>I�?RADBQ�QL�>@EFBSB�>KA�J>FKQ>FK�
PQOLKD�cK>K@F>I�EB>IQE�-OD>KFWFKD�>KA�J>FKQ>FKFKD�>�MBOPLK>I�?RADBQ�FP�>�PHFII�VLR�@>K�MO>@QF@B�>Q�
>KV�MLFKQ�FK�VLRO�IFCB�5EBQEBO�VLR�>OB�J>K>DFKD�VLRO�BUMBKPBP�AROFKD�@LIIBDB�LO�J>FKQ>FKFKD�QEB�
cK>K@BP�LC�>�C>JFIV�LC�CLRO��>�MBOPLK>I�?RADBQ�@>K�?B�>�SFQ>I�QLLI�TEBK�J>HFKD�cK>K@F>I�AB@FPFLKP�
$U@BI�@>K�J>HB�J>K>DFKD�VLRO�JLKBV�>�CRK�>KA�OBT>OAFKD�BUBO@FPB�
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QEB�KBT�K>JB� %��,?LMIH;F��O>A?N �

#CAOL?����PELTP�QEB�@LJMIBQBA�TLOH?LLH�QE>Q�TFII�?B�ABJLKPQO>QBA�FK�QEFP�@E>MQBO�,LQF@B�QE>Q�
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3B?H�@ILGOF;M�;H>�=?FF�
L?@?L?H=?M�;L?�OM?>�"R=?F�QCFF�
;ONIG;NC=;FFS�L?=;F=OF;N?�QB?H�
>;N;�CM�=B;HA?>�

%LOJRI>P�>OB�RPBA�QL�@>I@RI>QB�>�S>OFBQV�LC�J>QE�
BJ>QF@>I�LRQMRQP�FK�$U@BI�>KA�@>K�?B�RPBA�QL�@OB�
>QB�SFOQR>IIV�>KV�@RPQLJ�@>I@RI>QFLK�OBNRFOBA�CLO�
VLRO�L?GB@QFSB�%ROQEBOJLOB��TEBK�@LKPQOR@QFKD�
>�CLOJRI>�FK�$U@BI��VLR�RPB�@BII�>AAOBPPBP�QE>Q��
TEBK� >AABA� QL� >� CLOJRI>�� ?B@LJB� @BII� OBCBO�

BK@BP�2EFP�JB>KP�QE>Q�$U@BI�RPBP��LO�OBCBOBK@BP��QEB�KRJ?BO�BKQBOBA�FKQL�QEB�@BII�IL@>QFLK�TEBK�
MBOCLOJFKD� QEB�@>I@RI>QFLK�  P�>�OBPRIQ��TEBK�QEB�KRJ?BOP�FK�QEB�@BIIP�QE>Q�>OB�OBCBOBK@BA�>OB�
@E>KDBA�� $U@BI� >RQLJ>QF@>IIV� OB@>I@RI>QBP� QEB� CLOJRI>� >KA� MOLAR@BP� >� KBT� OBPRIQ� 2EFP� FP� TE>Q�
DFSBP�$U@BI�QEB�>?FIFQV�QL�@OB>QB�>�S>OFBQV�LC�TE>Q�FC�P@BK>OFLP��TEF@E�TFII�?B�BUMI>FKBA�I>QBO�FK�QEB�
@E>MQBO�

2L�ABJLKPQO>QB�QEB�@LKPQOR@QFLK�LC�>�?>PF@�CLOJRI>��TB�TFII�?BDFK�TLOHFKD�LK�QEB��O>A?N�!?N;CF�
TLOHPEBBQ��TEF@E�FP�PELTK�FK�#CAOL?����2L�@LJMIBQB�QEFP�TLOHPEBBQ��TB�TFII�BKQBO�PLJB�A>Q>��>KA�
QEBK�@OB>QB�PBSBO>I�CLOJRI>P�>KA�CRK@QFLKP�0;<F?��� �MOLSFABP�ABcKFQFLKP�CLO�B>@E�LC�QEB�PMBKA�
@>QBDLOFBP�IFPQBA�FK�QEB�O>KDB� �� ���5EBK�VLR�ABSBILM�>�MBOPLK>I�?RADBQ��QEBPB�@>QBDLOFBP�>OB�
ABcKBA�LK�QEB�?>PFP�LC�ELT�VLR�PMBKA�VLRO�JLKBV�gQ�FP�IFHBIV�QE>Q�BSBOV�MBOPLK�@LRIA�E>SB�AFC�
CBOBKQ�@>QBDLOFBP�LO�ABcKB�QEB�P>JB�@>QBDLOFBP�AFfBOBKQIV�2EBOBCLOB��FQ�FP�FJMLOQ>KQ�QL�OBSFBT�QEB�
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2.2 Introductory Statistical Functions 
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�� 'FDEIFDEQ�QEB�O>KDB� ��%���

�� "IF@H�QEB�#>Q>�Q>?�FK�QEB�0F??LK�

�� "IF@H�QEB�1LOQ�?RQQLK�FK�QEB�1LOQ���%FIQBO�DOLRM�LC�@LJJ>KAP�2EFP�LMBKP�QEB�1LOQ�AF>ILD�
?LU��>P�PELTK�FK�#CAOL?���� �

�� "IF@H�QEB�ALTK�>OOLT�KBUQ�QL�QEB�^1LOQ�?V_�?LU�

�� "IF@H�QEB�.BO@BKQ�LC�2LQ>I�LMQFLK�COLJ�QEB�AOLM�ALTK�IFPQ�

�� "IF@H�QEB�ALTK�>OOLT�KBUQ�QL�QEB�PLOQ�-OABO�?LU�

�� "IF@H�QEB�*>ODBPQ�QL�1J>IIBPQ�LMQFLK�

�� "IF@H�QEB� AA�*BSBI�?RQQLK�2EFP�>IILTP�VLR�QL�PBQ�>�PB@LKA�IBSBI�CLO�>KV�ARMIF@>QB�S>IRBP�
FK�QEB�.BO@BKQ�LC�2LQ>I�@LIRJK�

�G;8�		 �FL@5B?�4G�5BGGB@�?89G�6BEA8E�<F�G;8�Q�77�%8I8?R�5HGGBA�9BE��K68?�9BE�&46�

�� "IF@H�QEB�ALTK�>OOLT�KBUQ�QL�QEB�^2EBK�?V_�?LU�

��� 1BIB@Q�QEB�*>PQ�7B>O�1MBKA�LMQFLK�*B>SB�QEB�1LOQ�-OABO�>P�1J>IIBPQ�QL�*>ODBPQ�

��� "IF@H�QEB�-)�?RQQLK�>Q�QEB�?LQQLJ�LC�QEB�1LOQ�AF>ILD�?LU�

��� 1>SB�QEB� %��,?LMIH;F��O>A?N �cIB�
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#CAOL?� ��� �PELTP�QEB��O>A?N�!?N;CF�TLOHPEBBQ�>CQBO�FQ�E>P�?BBK�PLOQBA� ,LQF@B�QE>Q�QEBOB�>OB�
QEOBB�FABKQF@>I�S>IRBP�FK�QEB�.BO@BKQ�LC�2LQ>I�@LIRJK�2EFP�FP�TEV�>�PB@LKA�PLOQ�IBSBI�E>A�QL�?B�@OB�
>QBA�CLO�QEFP�TLOHPEBBQ�2EB�PB@LKA�PLOQ�IBSBI�>OO>KDBP�QEB�S>IRBP�LC������?>PBA�LK�QEB�S>IRBP�
FK�QEB�*>PQ�7B>O�1MBKA�@LIRJK�FK�>P@BKAFKD�LOABO�$U@BI�DFSBP�VLR�QEB�LMQFLK�QL�PBQ�>P�J>KV�PLOQ�
IBSBIP�>P�KB@BPP>OV�CLO�QEB�A>Q>�@LKQ>FKBA�FK�>�TLOHPEBBQ�
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/ECFF�.?@L?MB?L�

/ILNCHA�!;N;��)OFNCJF?�(?P?FM��

�� 'FDEIFDEQ�>�O>KDB�LC�@BIIP�QL�?B�PLOQBA�

�� "IF@H�QEB�#>Q>�Q>?�LC�QEB�0F??LK�

�� "IF@H�QEB�1LOQ�?RQQLK�FK�QEB�1LOQ���%FIQBO�DOLRM�

�� 1BIB@Q�>�@LIRJK�COLJ�QEB�^1LOQ�?V_�AOLM�ALTK�IFPQ�FK�QEB�1LOQ�AF>ILD�?LU�

�� 1BIB@Q�>�PLOQ�LOABO�COLJ�QEB�-OABO�AOLM�ALTK�IFPQ�FK�QEB�1LOQ�AF>ILD�?LU�

�� "IF@H�QEB� AA�*BSBI�?RQQLK�FK�QEB�1LOQ�AF>ILD�?LU�

�� 0BMB>Q�1QBMP���>KA���

�� "IF@H�QEB�-)�?RQQLK�LK�QEB�1LOQ�AF>ILD�?LU�
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`� 1Q>QFPQF@>I�CRK@QFLKP�>OB�RPBA�TEBK�>�J>QEBJ>QF@>I�MOL@BPP�FP�OBNRFOBA�CLO�>�O>KDB�LC�@BIIP��

PR@E�>P�PRJJFKD�QEB�S>IRBP�FK�PBSBO>I�@BII� IL@>QFLKP�%LO�QEBPB�@LJMRQ>QFLKP��CRK@QFLKP�>OB�

MOBCBO>?IB�QL�CLOJRI>P�?B@>RPB�>AAFKD�J>KV�@BII�IL@>QFLKP�LKB�>Q�>�QFJB�QL�>�CLOJRI>�@>K�?B�

SBOV�QFJB�@LKPRJFKD�

`� 1Q>QFPQF@>I�CRK@QFLKP�@>K�?B�@OB>QBA�RPFKD�@BII�O>KDBP�LO�PBIB@QBA�@BII� IL@>QFLKP�PBM>O>QBA�?V�

@LJJ>P�+>HB�PROB�VLR�RPB�>�@BII�O>KDB��QTL�@BII�IL@>QFLKP�PBM>O>QBA�?V�>�@LILK��TEBK�>MMIV�

FKD�>�PQ>QFPQF@>I�CRK@QFLK�QL�>�@LKQFDRLRP�O>KDB�LC�@BIIP�

`� 2L�MOBSBKQ�$U@BI�COLJ�@E>KDFKD�QEB�@BII�OBCBOBK@BP�FK�>�CLOJRI>�LO�CRK@QFLK�TEBK�QEBV�>OB�

M>PQBA�QL�>�KBT�@BII�IL@>QFLK��VLR�JRPQ�RPB�>K�>?PLIRQB�OBCBOBK@B�7LR�@>K�AL�QEFP�?V�MI>@FKD�

>�ALII>O�PFDK�����FK�COLKQ�LC�QEB�@LIRJK�IBQQBO�>KA�OLT�KRJ?BO�LC�>�@BII�OBCBOBK@B�

`� 2EB� �#g4���BOOLO�>MMB>OP�FC�VLR�@OB>QB�>�CLOJRI>�QE>Q�>QQBJMQP�QL�AFSFAB�>�@LKPQ>KQ�LO�QEB�

S>IRB�FK�>�@BII�OBCBOBK@B�?V�WBOL�

`� 2EB�.>PQB�%LOJRI>P�LMQFLK�FP�RPBA�TEBK�VLR�KBBA�QL�M>PQB�CLOJRI>P�TFQELRQ�>KV�CLOJ>QQFKD�

QOB>QJBKQP�FKQL�@BII�IL@>QFLKP�QE>Q�E>SB�>IOB>AV�?BBK�CLOJ>QQBA�

`� 7LR�KBBA�QL�PBQ�JRIQFMIB�IBSBIP��LO�@LIRJKP��FK�QEB�1LOQ�AF>ILD�?LU�TEBK�PLOQFKD�A>Q>�QE>Q�@LK�

Q>FKP�PBSBO>I�ARMIF@>QB�S>IRBP�

�00.c�10c+*�

 A>MQBA�?V�+>OV�1@E>QW�COLJ�'LT�QL�3PB�+F@OLPLCQ�$U@BI��2EB�">OBBOP�FK�.O>@QF@B�1BOFBP��>A>MQBA�
?V� 2EB� 1>VILO� %LRKA>QFLK� TFQELRQ� >QQOF?RQFLK� >P� OBNRBPQBA� ?V� QEB� TLOH]P� LOFDFK>I� @OB>QLO� LO�
IF@BKPBB��>KA�IF@BKPBA�RKABO�""�!7�,"�1 ��� �
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2.3 Functions for Personal Finance 

(?;LHCHA�+<D?=NCP?M�

�� 3KABOPQ>KA�QEB�CRKA>JBKQ>IP�LC�IL>KP�

�� 3PB�QEB�.+2�CRK@QFLK�QL�@>I@RI>QB�JLKQEIV�@>O�IL>K�M>VJBKQP�

�� 3PB�QEB�.+2�CRK@QFLK�QL�@>I@RI>QB�JLKQEIV�JLOQD>DB�M>VJBKQP�LK�>�ELRPB�RPFKD�>�ALTK�M>V�

JBKQ�

�� *B>OK�ELT�QL�PRJJ>OFWB�A>Q>�FK�>�TLOH?LLH�?V�RPFKD�TLOHPEBBQ�IFKHP�QL�@OB>QB�>�PRJJ>OV�

TLOHPEBBQ�

gK�QEFP�PB@QFLK��TB�@LKQFKRB�QL�ABSBILM�QEB�,?LMIH;F� �O>A?N �TLOH?LLH� ,LQ>?IB�FQBJP�QE>Q�>OB�
JFPPFKD�COLJ�QEB��O>A?N�!?N;CF�TLOHPEBBQ�>OB�QEB�M>VJBKQP�VLR�JFDEQ�J>HB�CLO�>�@>O�LO�>�ELJB�
2EFP�PB@QFLK�ABJLKPQO>QBP�$U@BI�CRK@QFLKP�RPBA�QL�@>I@RI>QB�IL>K�M>VJBKQP�CLO�>�@>O�>KA�QL�@>I@R�
I>QB�JLOQD>DB�M>VJBKQP�CLO�>�ELRPB�

0%"� #1*!�)"*0�(/� +#� (+�*/� �*!� ("�/"/�

-KB�LC�QEB�CRK@QFLKP�TB�TFII�>AA�QL�QEB�.BOPLK>I�!RADBQ�TLOH?LLH�FP�QEB�.+2�CRK@QFLK�2EFP�CRK@�
QFLK�@>I@RI>QBP�QEB�M>VJBKQP�OBNRFOBA�CLO�IL>K�OBM>VJBKQ� 'LTBSBO��?BCLOB�ABJLKPQO>QFKD�QEFP�
CRK@QFLK��FQ�FP�FJMLOQ>KQ�QL�@LSBO�>�CBT�CRKA>JBKQ>I�@LK@BMQP�LK�IL>KP�

 �IL>K�FP�>�@LKQO>@QR>I�>DOBBJBKQ�FK�TEF@E�JLKBV�FP�?LOOLTBA�COLJ�>�IBKABO�>KA�M>FA�?>@H�LSBO�>�
PMB@Fc@�MBOFLA�LC�QFJB�2EB�>JLRKQ�LC�JLKBV�QE>Q�FP�?LOOLTBA�COLJ�QEB�IBKABO�FP�@>IIBA�QEB�JLCH�
=CJ;F�LC�QEB�IL>K�2EB�?LOOLTBO�FP�RPR>IIV�OBNRFOBA�QL�M>V�QEB�MOFK@FM>I�LC�QEB�IL>K�MIRP�FKQBOBPQ�
5EBK�VLR�?LOOLT�JLKBV�QL�?RV�>�ELRPB��QEB�IL>K�FP�OBCBOOBA�QL�>P�>�JLOQD>DB�2EFP�FP�?B@>RPB�
QEB�ELRPB�?BFKD�MRO@E>PBA�>IPL�PBOSBP�>P�@LII>QBO>I�QL�BKPROB�M>VJBKQ�gK�LQEBO�TLOAP��QEB�?>KH�
@>K�Q>HB�MLPPBPPFLK�LC�VLRO�ELRPB�FC�VLR�C>FI�QL�J>HB�IL>K�M>VJBKQP� P�PELTK�FK�0;<F?��� ��QEBOB�
>OB�PBSBO>I�HBV�QBOJP�OBI>QBA�QL�IL>KP�

2>?IB����)BV�2BOJP�CLO�*L>KP�

���



2BOJ� #BcKFQFLK�

 IFF;N?L;F�  KV�FQBJ�LC�S>IRB�QE>Q�FP�RPBA�QL�PB@ROB�>�IL>K�QL�BKPROB�M>VJBKQP�QL�QEB�IBKABO�

!IQH�
,;SG?HN�

2EB�>JLRKQ�LC�@>PE�M>FA�QLT>OA�QEB�MRO@E>PB�LC�>�ELRPB�gC�VLR�>OB�M>VFKD�����ALTK��VLR�>OB�M>VFKD�����LC�QEB�@LPQ�LC�QEB�
ELRPB�FK�@>PE�>KA�>OB�?LOOLTFKD�QEB�OBPQ�COLJ�>�IBKABO�

cHN?L?MN�
.;N?� 2EB�FKQBOBPQ�QE>Q�FP�@E>ODBA�QL�QEB�?LOOLTBO�>P�>�@LPQ�CLO�?LOOLTFKD�JLKBV�

)ILNA;A?�  �IL>K�TEBOB�MOLMBOQV�FP�MRQ�RM�CLO�@LII>QBO>I�

,LCH=CJ;F� 2EB�>JLRKQ�LC�JLKBV�QE>Q�E>P�?BBK�?LOOLTBA�

.?MC>O;F�
2;FO?� 2EB�BPQFJ>QBA�PBIIFKD�MOF@B�LC�>�SBEF@IB�>Q�>�CRQROB�MLFKQ�FK�QFJB�

(?HANB� 2EB�>JLRKQ�LC�QFJB�VLR�E>SB�QL�OBM>V�>�IL>K�

#CAOL?����� PELTP�>K�BU>JMIB�LC�>K�>JLOQFW>QFLK�Q>?IB�CLO�>�IL>K� �IBKABO�FP�OBNRFOBA�?V�I>T�QL�
MOLSFAB�?LOOLTBOP�TFQE�>K�>JLOQFW>QFLK�Q>?IB�TEBK�>�IL>K�@LKQO>@Q�FP�LfBOBA�2EB�Q>?IB�FK�QEB�cD�
ROB�PELTP�ELT�QEB�M>VJBKQP�LC�>�IL>K�TLRIA�TLOH�FC�VLR�?LOOLTBA����������COLJ�>�IBKABO�>KA�
>DOBBA�QL�M>V�FQ�?>@H�LSBO����VB>OP�>Q�>K�FKQBOBPQ�O>QB�LC����7LR�TFII�KLQF@B�QE>Q�B>@E�QFJB�VLR�
J>HB�>�M>VJBKQ��VLR�>OB�M>VFKD�QEB�?>KH�>K�FKQBOBPQ�CBB�MIRP�PLJB�LC�QEB�IL>K�MOFK@FM>I�$>@E�
VB>O�QEB�>JLRKQ�LC�FKQBOBPQ�M>FA�QL�QEB�?>KH�AB@OB>PBP�>KA�QEB�>JLRKQ�LC�JLKBV�RPBA�QL�M>V�Lf�
QEB�MOFK@FM>I�FK@OB>PBP�2EFP�FP�?B@>RPB�QEB�?>KH�FP�@E>ODFKD�VLR�FKQBOBPQ�LK�QEB�>JLRKQ�LC�MOFK@F�
M>I�QE>Q�E>P�KLQ�?BBK�M>FA� P�VLR�M>V�Lf�QEB�MOFK@FM>I��QEB�FKQBOBPQ�O>QB�FP�>MMIFBA�QL�>�ILTBO�KRJ�
?BO��TEF@E�OBAR@BP�VLRO�FKQBOBPQ�@E>ODBP�%FK>IIV��QEB�cDROB�PELTP�QE>Q�QEB�PRJ�LC�QEB�S>IRBP�FK�
QEB�gKQBOBPQ�.>VJBKQ�@LIRJK�FP���������2EFP�FP�ELT�JR@E�FQ�@LPQP�VLR�QL�?LOOLT�QEFP�JLKBV�LSBO�
���VB>OP�gKABBA��?LOOLTFKD�JLKBV�FP�KLQ�COBB�gQ�FP�FJMLOQ>KQ�QL�KLQB�QE>Q�QL�PFJMIFCV�QEFP�BU>JMIB��
QEB�M>VJBKQP�TBOB�@>I@RI>QBA�LK�>K�>KKR>I�?>PFP�'LTBSBO��JLPQ�IL>K�M>VJBKQP�>OB�J>AB�LK�>�
JLKQEIV�?>PFP�
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�4G4�S?8���BAG<AH8�J<G;��"��)8EFBA4?��H7:8G��

gC�VLR�LTK�>�ELJB��VLRO�JLOQD>DB�M>VJBKQP�>OB�>�J>GLO�@LJMLKBKQ�LC�VLRO�ELRPBELIA�?RADBQ�gC�
VLR�>OB�MI>KKFKD�QL�?RV�>�ELJB��E>SFKD�>�@IB>O�RKABOPQ>KAFKD�LC�VLRO�JLKQEIV�M>VJBKQP�FP�@OFQF@>I�
CLO�J>FKQ>FKFKD�PQOLKD�cK>K@F>I�EB>IQE�gK�$U@BI��JLOQD>DB�M>VJBKQP�>OB�@LKSBKFBKQIV�@>I@RI>QBA�
QEOLRDE�QEB�.+2��M>VJBKQ��CRK@QFLK�2EFP�CRK@QFLK�FP�JLOB�@LJMIBU�QE>K�QEB�PQ>QFPQF@>I�CRK@QFLKP�
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@LSBOBA�FK�1B@QFLK� ��� ^1Q>QFPQF@>I�%RK@QFLKP_�5FQE�PQ>QFPQF@>I�CRK@QFLKP��VLR�>OB�OBNRFOBA�QL�>AA�
LKIV�>�O>KDB�LC�@BIIP�LO�PBIB@QBA�@BIIP�TFQEFK�QEB�M>OBKQEBPBP�LC�QEB�CRK@QFLK��>IPL�HKLTK�>P�QEB�
>ODRJBKQ�5FQE�QEB�.+2�CRK@QFLK��VLR�JRPQ�>@@RO>QBIV�ABcKB�>�PBOFBP�LC�>ODRJBKQP�FK�LOABO�CLO�
QEB�CRK@QFLK�QL�MOLAR@B�>�OBIF>?IB�LRQMRQ�0;<F?��� �IFPQP�QEB�>ODRJBKQP�CLO�QEB�.+2�CRK@QFLK�gQ�FP�
EBIMCRI�QL�OBSFBT�QEB�HBV�IL>K�QBOJP�FK�0;<F?��� �?BCLOB�OBSFBTFKD�QEB�.+2�CRK@QFLK�>ODRJBKQP�

2>?IB���� ODRJBKQP�CLO�QEB�.+2�%RK@QFLK�

 ODRJBKQ� #BcKFQFLK�

.;N?� 2EFP�FP�QEB�FKQBOBPQ�O>QB�QEB�IBKABO�FP�@E>ODFKD�QEB�?LOOLTBO�2EB�FKQBOBPQ�O>QB�FP�RPR>IIV�NRLQBA�FK�>KKR>I�QBOJP��PL�VLR�E>SB�
QL�AFSFAB�QEFP�O>QB�?V����FC�VLR�>OB�@>I@RI>QFKD�JLKQEIV�M>VJBKQP�

*J?L�
2EB�>ODRJBKQ�IBQQBOP�PQ>KA�CLO�KRJ?BO�LC�MBOFLAP�2EFP�FP�QEB�QBOJ�LC�QEB�IL>K��TEF@E�FP�QEB�>JLRKQ�LC�QFJB�VLR�E>SB�QL�
OBM>V�QEB�?>KH�2EFP�FP�RPR>IIV�NRLQBA�FK�VB>OP��PL�VLR�E>SB�QL�JRIQFMIV�QEB�VB>OP�?V����FC�VLR�>OB�@>I@RI>QFKD�JLKQEIV�
M>VJBKQP�

,P� 2EB�>ODRJBKQ�IBQQBOP�PQ>KA�CLO�MOBPBKQ�S>IRB�2EFP�FP�QEB�MOFK@FM>I�LC�QEB�IL>K�LO�QEB�>JLRKQ�LC�JLKBV�QE>Q�FP�?LOOLTBA�

7#P8�
2EB�>ODRJBKQ�IBQQBOP�PQ>KA�CLO�CRQROB�S>IRB�2EB�?O>@HBQP�>OLRKA�QEB�>ODRJBKQ�FKAF@>QB�QE>Q�FQ�FP�KLQ�>IT>VP�KB@BPP>OV�QL�
ABcKB�FQ�gQ�FP�RPBA�FC�QEBOB�FP�>�IRJM�PRJ�M>VJBKQ�QE>Q�TFII�?B�J>AB�>Q�QEB�BKA�LC�QEB�IL>K�QBOJP�2EFP�FP�>IPL�RPBA�CLO�QEB�
OBPFAR>I�S>IRB�LC�>�IB>PB�gC�FQ�FP�KLQ�ABcKBA��$U@BI�TFII�>PPRJB�QE>Q�FQ�FP�WBOL�

70SJ?8�
2EFP�>ODRJBKQ�@>K�?B�ABcKBA�TFQE�BFQEBO�>���LO�>���2EB�KRJ?BO���FP�RPBA�FC�M>VJBKQP�>OB�J>AB�>Q�QEB�?BDFKKFKD�LC�B>@E�
MBOFLA� ���FP�RPBA�FC�M>VJBKQP�>OB�J>AB�>Q�QEB�BKA�LC�B>@E�MBOFLA�2EB�>ODRJBKQ�FP�FK�?O>@HBQP�?B@>RPB�FQ�ALBP�KLQ�E>SB�QL�
?B�ABcKBA�FC�M>VJBKQP�>OB�J>AB�>Q�QEB�BKA�LC�B>@E�MBOFLA�$U@BI�>PPRJBP�QE>Q�QEFP�>ODRJBKQ�FP���FC�FQ�FP�KLQ�ABcKBA�

!V�ABC>RIQ��QEB�OBPRIQ�LC�QEB�.+2�CRK@QFLK�FK�$U@BI�FP�PELTK�>P�>�KBD>QFSB�KRJ?BO�2EFP�FP�?B@>RPB�
FQ� OBMOBPBKQP� >K� LRQDLFKD� M>VJBKQ� 5EBK� J>HFKD� >� JLOQD>DB� LO� @>O� M>VJBKQ�� VLR� >OB� M>VFKD�
JLKBV�LRQ�LC�VLRO�ML@HBQ�LO�?>KH� >@@LRKQ� #BMBKAFKD� LK�QEB�QVMB�LC�TLOH�QE>Q�VLR�AL��VLRO�
BJMILVBO�J>V�T>KQ�VLR�QL�IB>SB�VLRO�M>VJBKQP�KBD>QFSB�LO�QEBV�J>V�>PH�VLR�QL�CLOJ>Q�QEBJ�>P�
MLPFQFSB�KRJ?BOP�gK�QEB�CLIILTFKD�>PPFDKJBKQP��QEB�M>VJBKQP�@>I@RI>QBA�RPFKD�QEB�.+2�CRK@QFLK�
TFII�?B�J>AB�MLPFQFSB�QL�J>HB�QEBJ�B>PFBO�QL�TLOH�TFQE�2L�AL�QEFP��VLR�TFII�MI>@B�>�KBD>QFSB�PFDK�
?BQTBBK�QEB�BNR>I�PFDK�>KA�QEB�CRK@QFLK�K>JB�.+2�

5B�TFII�cOPQ�RPB�QEB�.+2�CRK@QFLK�FK�QEB�.BOPLK>I�!RADBQ�TLOH?LLH�QL�@>I@RI>QB�QEB�JLKQEIV�IL>K�
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3.1 More on Formulas and Functions 
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3.2 Logical and Lookup Functions 
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3.4 Preparing to Print 
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4.5 Chapter Practice 

2L�>PPBPP�VLRO�RKABOPQ>KAFKD�LC�QEB�J>QBOF>I�@LSBOBA�FK�QEB�@E>MQBO��MIB>PB�@LJMIBQB�QEB�CLIILT�
FKD�>PPFDKJBKQP�

 IQELRDE�$U@BI�FP�MOFJ>OFIV�RPBA�FK�?RPFKBPP�>KA�P@FBKQFc@�>MMIF@>QFLKP��VLR�TFII�cKA�FQ�RPBCRI�FK�
LQEBO�>OB>P�LC�PQRAV�>P�TBII�gK�QEBPB�BUBO@FPBP��TB�TFII�RPB�$U@BI�QL�@OB>QB�@E>OQP�RPFKD�EFPQLOF@>I��
>KA�EB>IQE�A>Q>�

 %�.0c*$� %c/0+.c �(� !�0�� � +),."%"*/c2"� ."2c"3��

�BJA?B47��4G4� <?8��)+���4G4�

$U@BI�FP�>K�BU@BIIBKQ�QLLI�CLO�EBIMFKD�AFPMI>V�EFPQLOF@>I�A>Q>�gK�QEFP�BUBO@FPB��TB�TFII�?B�BU>JFKFKD�
T>VP�QL�AFPMI>V�FKCLOJ>QFLK�LK�JFKFJRJ�J>DB�A>Q>�>KA�IFCB�BUMB@Q>K@V�

�

2 1)�� Z� , 2g-, *� +g,g+3+� 5 &$1� "' ,&$1� g,� 2'$� 3,g2$#� 12 2$1� ����������

1FK@B�QEB�?BDFKKFKD�LC�QEB�MOBSFLRP�@BKQROV��QEB�3KFQBA�1Q>QBP�E>P�PBQ�>�JFKFJRJ�T>DB��FK�LOABO�
QL�PBQ�>�^dLLO_�?BKB>QE�TEF@E�T>DBP�@>KKLQ�C>II�+LPQ�PQ>QBP�E>SB�PBQ�QEBFO�LTK�JFKFJRJ�T>DBP��
?RQ�KLKB�>OB�ILTBO�QE>K�QEB�K>QFLK>I�JFKFJRJ�T>DB�%LIILT�QEB�?BILT�PQBMP�QL�FKPBOQ�>�+>M�"E>OQ�
LRQIFKFKD�TE>Q�QEB�@ROOBKQ�JFKFJRJ�T>DB�FP�MBO�PQ>QB�

�� ��-MBK�QEB�cIB�K>JBA�,.��!;N; �>KA�QEBK�1>SB� P�,.��%CMNILC=;F�!;N;�

�� �� -K� QEB� )CHCGOG� 3;A? � TLOHPEBBQ�� PBIB@Q� QEB� O>KDB������� �.OBPP� >KA� ELIA�
QEB� 0.( �HBV�>KA�PBIB@Q�!��!�� �

+>@�3PBOP��ELIA�ALTK�QEB�^ IGG;H> _�HBV�HIN�QEB�"20*�HBV�

�� ��1BIB@Q�QEB�cHM?LN�Q>?��QEBK�QEB�);J�  B;LN �QLLI�FK�QEB� B;LNM�DOLRM�

�� ��+LSB�QEB�"E>OQ�>P�>�*?Q�/B??N ��0BK>JB�QEB�PEBBQ�);J �

�� ��3MA>QB�QEB�"E>OQ�2FQIB�QL�1/�)CHCGOG�3;A?������

���

https://openoregon.pressbooks.pub/app/uploads/sites/152/2020/06/PR4-Data.xlsx


�� ��%OLJ�QEB� B;LNM�"F?G?HN�JBKR�@ELLPB�QL�AFPMI>V�QEB�!;N;�(;<?FM �

�� ��%OLJ�QEB�"E>OQP�$IBJBKQ�JBKR��QROK�Lf�QEB�(?A?H> �

�� ��.OBM>OB�QEB�)CHCGOG�3;A? �TLOHPEBBQ�CLO�MOFKQFKD�?V�@E>KDFKD�QEB�P@>IFKD�QL�#CN�/B??N�
IH�+H?�,;A? �

�� ��1>SB�VLRO�TLOH�

�

 <:HE8������&4C��;4EG�

�

2 1)���Z�-0$&-,��.0-($"2$#�*g%$�$6.$"2 ,"7� 2�!g02'�
gK�QEB�M>PQ����VB>OP��?BQTBBK������>KA� ������ IFCB�BUMB@Q>K@V�CLO�-OBDLK�JBK�FJMOLSBA�?V� ���
VB>OP�>KA�CLO�TLJBK�?V����VB>OP�-OBDLK]P�IFCB�BUMB@Q>K@V�E>P�OBJ>FKBA�PIFDEQIV�EFDEBO�QE>K�QEB�
31�>SBO>DB�2EB� IFCB�BUMB@Q>K@V�TFII�@LKQFKRB�QL�FJMOLSB�CLO�?LQE�JBK�>KA�TLJBK� 'LTBSBO��
QEB�D>FK�CLO�JBK�E>P�?BBK�LRQM>@FKD�QEB�D>FK�CLO�TLJBK�"LKPBNRBKQIV��QEB�AFfBOBK@B�?BQTBBK�
JBK]P�>KA�TLJBK]P�IFCB�BUMB@Q>K@FBP�E>P�@LKQFKRBA�QL�PEOFKH�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



EQQMP���TTTLOBDLKDLS�A>P�-$ �#L@RJBKQP�-0<MLM<QOBKA����MAC�

�

�� ��-K�QEB�(C@?�"RJ?=N;H=S�PEBBQ��PBIB@Q��������

�� ��%OLJ�QEB�gKPBOQ�Q>?�@ELLPB�0B@LJJBKA�"E>OQP�1BIB@Q�QEB�PB@LKA�LMQFLK��"IRPQBOBA�"LI�
RJK�@E>OQ�

�� ��+LSB�QEB�@E>OQ�QL�>�KBT�PEBBQ�,>JB�QEB�PEBBQ�)?H�

�

 <:HE8������&4?8��4E��;4EG�,B?HG<BA�

�

� �� 0BMB>Q� PQBMP� >?LSB� QL� @OB>QB� >� J>Q@EFKD� @E>OQ� CLO�(C@?� "RJ?=N;H=S� @IL� +L?AIH�
3IG?H� �?V�PBIB@QFKD������� ��.OBPP�>KA�ELIA�QEB�"20*�HBV�>KA�PBIB@Q� �� �� �

+>@�3PBOP�ELIA�ALTK�QEB� IGG;H>� HBV�

!$&g,,g,& $6"$* �� � � ���

https://www.oregon.gov/das/OEA/Documents/OR_pop_trend2012.pdf


� ��3PB�QEB�0B@LJJBKABA�"E>OQP�>KA�PBIB@Q�QEB�"IRPQBOBA�"LIRJK�@E>OQ�

� ��+LSB�QEB�@E>OQ�QL�>�KBT�PEBBQ�,>JB�QEB�PEBBQ�3IG?H �

�

 <:HE8������ 8@4?8��4E��;4EG�

�

� �� ,LQF@B�LK�QEB�JBK]P�>KA�TLJBK]P�SBOQF@>I�>UFP�QEB�JFK�>KA�J>UFJRJ�?LRKAP�AL�KLQ�
J>Q@E��2L�BKPROB�A>Q>�FP�@LJM>O>?IB��>AGRPQ�QEB�JFK�>KA�J>U�?LRKAP�LC�?LQE�QEB�+BKP�>KA�
5LJBKP�@E>OQ�QL�@E>OQ�QL�J>Q@E��

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



 <:HE8�������K<F��BHA7F�

!$&g,,g,& $6"$* �� � � ���



�

�

�

�

�

�

�

�

�

�

�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



�

�

�

�

�

�

� ��0BQROK�QL�QEB�(C@?�"RJ?=N;H=S�Q>?��PBIB@Q����!���

� ��3PB�QEB�.?=IGG?H>?>� B;LNM �QLLI�QL�@OB>QB�>�PFJMIB�IFKB�@E>OQ�

�� ��"E>KDB�QEB�"E>OQ�2FQIB�QL�+L?AIH��,LID?=N?>�(C@?�"RJ?=N;H=S�;N��CLNB�

�� ��*B>SB�QEB�@E>OQ�BJ?BAABA�FK�QEB�TLOHPEBBQ�+LSB�>KA�OBPFWB�FQ�>@@LOAFKDIV�

�� ��2EB�DOBBK�IFKB�>@OLPP�QEB�?LQQLJ�LC�QEB�@E>OQ�OBMOBPBKQP�QEB�AFfBOBK@B�?BQTBBK�JBK]P�
>KA�TLJBK]P�IFCB�BUMB@Q>K@V�gQ�FP�KLQ�SBOV�EBIMCRI�>P�FQ�FP��0FDEQ�@IF@H�LK�QEB�DOBBK�IFKB�QL�
LMBK�QEB�MLM�RM�JBKR�

�+>@�3PBOP�PELRIA�ELIA�ALTK�QEB� 0.(�E?S� >KA�@IF@H�QEB�DOBBK�IFKB�
1BIB@Q�#ILG;N� !;N;� /?LC?M � gK� QEB�#ILG;N� !;N;� /?LC?M � M>KB�� RKABO� QEB�/?LC?M�
+JNCIHM�Q>?��PBIB@Q�QEB�O>AFL�?RQQLK�FK�COLKQ�LC�/?=IH>;LS��RCM �

�

�� ��"ILPB�QEB�#ILG;N�!;N;�/?LC?M �M>KB�

�� ��3PB�QEB� B;LN�/NSF?P�QLLIP�QL�@E>KDB�VLRO�@E>OQ�QL�PLJBQEFKD�>�?FQ�JLOB�AO>J>QF@�

�� �� .OBSFBT� QEB�(C@?� "RJ?=N;H=S� TLOHPEBBQ� FK� .OFKQ� .OBSFBT� >KA� J>HB� >KV� KB@BPP>OV�
@E>KDBP�2EB�PLIRQFLKP�>OB�PELTK�FK�?BILT�FK�%FDROB�����

�� ��"EB@H�QEB�PMBIIFKD�LK�>II�LC�QEB�TLOHPEBBQP�>KA�J>HB�>KV�KB@BPP>OV�@E>KDBP�1>SB�QEB�
,.��%CMNILC=;F�!;N; �TLOH?LLH�

�� ��1R?JFQ�QEB�,.��%CMNILC=;F�!;N;� TLOH?LLH�>P�AFOB@QBA�?V�VLRO�FKPQOR@QLO�

�

!$&g,,g,& $6"$* �� � � ���



 <:HE8������)EB=86G87�%<98��KC86G4A6L�%<A8��;4EG�

�

�00.c�10c+*�

^��� "E>MQBO� .O>@QF@B_� ?V� '>IIFB� .RK@L@E>O� >KA�,LOBBK� !OLTK�� .LOQI>KA� "LJJRKFQV� "LIIBDB� FP�
IF@BKPBA�RKABO�""�!7����

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0

https://www.pcc.edu/
http://creativecommons.org/licenses/by/4.0


4.6 Scored Assessment 

 %�.0c*$ �� /�("/� !�0��

�BJA?B47��4G4� <?8��,����4G4�

 K�BfB@QFSB�T>V�QL�@LJJRKF@>QB�cKAFKDP�FK�$U@BI�FP�?V�DO>MEFKD�A>Q>�&O>ME�QEB�>QQ>@EBA�P>IBP�
FKCLOJ>QFLK�� SFPR>IFWFKD� MOLcQ� J>ODFK� QOBKAP�� >KA� MOLAR@QFLK� M>QQBOKP�� >KA� QEB� P>IBP� MFMBIFKB��
BK>?IFKD�AB@FPFLK�J>HBOP�QL�DO>PM�@LK@BMQP�LC�@ROOBKQ�?RPFKBPP�MO>@QF@BP�

2 1)� �� 0$4$,3$� �� .0-%g2� + 0&g,�

%LIILTFKD�QEB�AFOB@QFLKP�?BILT�@OB>QB�QEB�?BILT�@E>OQP�,LQB�QL�G;N=B�?;=B�=B;LN�?R;=NFS��FK@IRA�
FKD�QEB�@E>OQ�PQVIBP��>KA�>UFP�?LRKAP�

�� -MBK�QEB�cIB�K>JBA�/ ��!;N; �>KA�QEBK�1>SB� P�/ ��/;F?M�

�� %OLJ�QEB�.?P?HO?���,LI_N�);LACH �PEBBQ��@OB>QB�QEB�?BILT�"LJ?FK>QFLK�"E>OQ�

�� +LSB�QEB�@E>OQ�QL�>�KBT�PEBBQ�,>JB�QEB�PEBBQ� IG<I �

�� 1>SB�VLRO�TLOH�

���

https://openoregon.pressbooks.pub/app/uploads/sites/152/2020/06/SC4-Data.xlsx


 <:HE8�������B@5<A4G<BA��;4EG�

�
�

2 1)� �� /3 02*7� .0-#3"2g-,� # 2 �

"OB>QB�QEB�?BILT�.FB�"E>OQ�PELTFKD�ELT�J>KV�IL@>QFLKP�TFII�?B�MOLAR@FKD�MOLAR@QP�FK�QEB�,LOQE��
1LRQE��$>PQ�>KA�5BPQ�0BDFLKP�

�� %OLJ�QEB�,LI>O=NM�MB??N�@OB>QB�QEB�?BILT�@E>OQ�

�� +LSB�QEB�@E>OQ�QL�>�KBT�PEBBQ�,>JB�QEB�PEBBQ�!IOABHON�

�� 1>SB�VLRO�TLOH�

�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



 <:HE8�������BH:;AHG��;4EG�

�

2 1)� �� 1 *$1� .g.$*g,$�

"OB>QB�QEB�?BILT�%RKKBI�"E>OQ�QL�MOLSFAB�LRO�P>IBP�QB>J�>�SFPR>I�PK>MPELQ�LC�QEB�@LJM>KV]P�M;F?M�
MOL@BPP��LRQIFKFKD�AB>IP�QE>Q�>OB�BUMB@QBA�QL�@ILPB�TFQEFK�QEB�JLKQE�

�

�� %OLJ�QEB�/;F?M�PEBBQ��@OB>QB�QEB�?BILT�%RKKBI�"E>OQ�

�� ,LQB�QL�IB>SB�QEB�@E>OQ�BJ?BAABA�FK�QEB�PEBBQ��0BPFWB��>KA�JLSB�QEB�@E>OQ�>@@LOAFKDIV�

�� "EB@H�QEB�PMBIIFKD�LK�>II�LC�QEB�TLOHPEBBQP�>KA�J>HB�>KV�KB@BPP>OV�@E>KDBP�1>SB�VLRO�
TLOH�>KA�PR?JFQ�/ ��/;F?M �>P�AFOB@QBA�?V�VLRO�FKPQOR@QLO�

�

!$&g,,g,& $6"$* �� � � ���



 <:HE8������ HAA8?��;4EG�

�

�00.c�10c+*�

^���1@LOBA� PPBPPJBKQ_�?V�'>IIFB�.RK@L@E>O��.LOQI>KA�"LJJRKFQV�"LIIBDB�FP�IF@BKPBA�RKABO�""�
!7����

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0

https://www.pcc.edu/
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0


 %�,0".� �� V�0��("/�

$U@BI�FP�QEB�IB>AFKD�>MMIF@>QFLK�CLO�PQLOFKD��J>K>DFKD�>KA�>K>IVWFKD�A>Q>�gK�"E>MQBO����VLR�TFII�
BUMILOB�ELT�QL�FJMLOQ��LOD>KFWB��>KA�>K>IVWB�A>Q>�BfB@QFSBIV�2L�J>K>DB�>KA�>K>IVWB�>�DOLRM�LC�
OBI>QBA�A>Q>��RPBOP�@>K�QROK�>�O>KDB�LC�@BIIP�FKQL�>K�$U@BI�Q>?IB�

 �Q>?IB��>IPL�@>IIBA�>�A>Q>?>PB��FP�>K�LOD>KFWBA�PQOR@QROB�LC�OLTP�>KA�@LIRJKP�LC�OBI>QBA�A>Q>�FK�
>�TLOHPEBBQ��CLO�BU>JMIB��>�IFPQ�LC�BJMILVBB�FKCLOJ>QFLK�gK�>�Q>?IB�LC�BJMILVBBP��B>@E�BJMILVBB�
TLRIA�E>SB�>�PBM>O>QB�OB@LOA��>P�PELTK�?BILT��B>@E�OB@LOA�JFDEQ�FK@IRAB�PBSBO>I�cBIAP��PR@E�>P�
QEB�$JMILVBB�g#�,RJ?BO��QEBFO�*>PQ�,>JB��>KA�%FOPQ�,>JB��BQ@�$>@E�OLT�LC�>�Q>?IB�PQLOBP�OB@LOAP��
>KA�B>@E�@LIRJK�PQLOBP�LKB�cBIA�CLO�QEB�OB@LOA� �OB@LOA�>IPL�@>K�FK@IRAB�cBIAP�QE>Q�@LKQ>FK�OBC�
BOBK@BP��CLOJRI>P��>KA�CRK@QFLKP� AAFQFLK>IIV��>�OLT�LC�@LIRJK�EB>AFKDP�>Q�QEB�QLM�LC�QEB�Q>?IB�
PQLOBP�cBIA�K>JBP�QE>Q�FABKQFCV�QEB�A>Q>�?BFKD�@LIIB@QBA�>KA�PQLOBA�

$U@BI�E>P�>�S>PQ�@LIIB@QFLK�LC�A>Q>?>PB�>KA�Q>?IFKD�QLLIP�QE>Q�>IILT�RPBOP�QL�FJMLOQ��@IB>K��PLOQ��cI�
QBO��QLQ>I��PR?QLQ>I��>K>IVWB��SFPR>IFWB��>KA�OBMLOQ��2EFP�@E>MQBO�BUMILOBP�ELT�QL�FJMLOQ��FKPBOQ��BAFQ��
>KA�BU>JFKB�A>Q>�TFQE�$U@BI�Q>?IB�>KA�.FSLQ2>?IB�QLLIP�#BJLKPQO>QB�PHFIIP�?V�PQRAVFKD�QEB�MOL�
SFABA�����������BJMILVBB�A>Q>?>PB�$U>JFKB�BJMILVBB�OBI>QFLKP��M>VOLII��?BKBcQP��>KA�QO>FKFKD�
LMQFLKP�

�00.c�10c+*�

"E>MQBO���Z�2>?IBP�?V�'>IIFB�.RK@L@E>O��.LOQI>KA�"LJJRKFQV�"LIIBDB�FP�IF@BKPBA�RKABO�""�!7����

���

https://www.pcc.edu/
http://creativecommons.org/licenses/by/4.0


5.1 Table Basics 

(?;LHCHA�+<D?=NCP?M�

�� 3KABOPQ>KA�Q>?IB�MOLMBOQFBP�>KA�PQOR@QROB�

�� %LOJ>Q�A>Q>�>P�>�Q>?IB�

�� 3PB�%OBBWB�.>KBP�

�� 5LOH�TFQE�QEB�2>?IB�2LLIP�#BPFDK�Q>?�

-OD>KFWFKD�� J>FKQ>FKFKD�� >K>IVWFKD�� >KA� OBMLOQFKD� ERJ>K� OBPLRO@BP� A>Q>� FP� BPPBKQF>IP� >@OLPP�
FKARPQOFBP� gK� QEFP� @E>MQBO�� TB� TFII� FJMLOQ� A>Q>�� >KA� ABJLKPQO>QB� Q>?IFKD� PHFIIP� ?V� BU>JFKFKD�
BJMILVBB�OBI>QFLKP��M>VOLII��?BKBcQP��>KA�QO>FKFKD�LMQFLKP�

�

 <:HE8�����-45?8��K4@C?8�

�

0��("�,.+,".0c"/���/0.1 01." �������

���



 <:HE8�����-45?8�%4LBHG�!H<78?<A8F�

2ROKFKD�>�O>KDB�LC�@BIIP�FKQL�>K�$U@BI�Q>?IB�J>HBP�OBI>QBA�A>Q>�B>PFBO�QL�>K>IVWB��SFPR>IFWB��>KA�
OBMLOQ�1QOR@QROFKD�>KA�MI>KKFKD�Q>?IB�I>VLRQP�>OB�SFQ>I�CLO�A>Q>�FKQBDOFQV�!BILT�>OB�DRFABIFKBP�QL�
@LKPFABO�TEBK�ABPFDKFKD�>KA�?RFIAFKD�>�Q>?IB�COLJ�P@O>Q@E��

�

�

�

�

�

�

�

�

�

�

�

�

+2".2c"3 �

$U@BI�Q>?IBP�?BE>SB�FKABMBKABKQIV�COLJ�QEB�OBPQ�LC�QEB�FKCLOJ>QFLK�LK�QEB�TLOHPEBBQ�$U@BI�QOB>QP�
QEB�Q>?IB�>OB>�>P�>�A>Q>?>PB�IL@HFKD�QEB�OB@LOA�BKQOFBP�QLDBQEBO�2EBOB�>OB�PBSBO>I�>AS>KQ>DBP�LC�
$U@BI�QOB>QFKD�QEB�A>Q>�FKABMBKABKQIV�%LO�BU>JMIB��RPFKD�FKQBDO>QBA�cIQBOP�>KA�PLOQ�CRK@QFLKP�VLR�
@>K�BfLOQIBPPIV�AOFII�ALTK�A>Q>�?>PBA�LK�NRBPQFLKP�>KA�FK�OBQROK�DBQ�OBPRIQP�$U@BI�TFII�>IPL�>RQL�
J>QF@>IIV�BUM>KA�QEB�Q>?IB�QL�>@@LJJLA>QB�KBT�A>Q>�BKQOFBP�>KA�>IILTP�CLO�>RQLJ>QF@�CLOJ>QQFKD��
PR@E�>P�OB@LILOFKD�LC�?>KABA�OLTP�LO�@LIRJKP�

7LR�TFII�>IPL�KLQF@B�$U@BI�QOB>QP�CLOJRI>P�>KA�@>I@RI>QFLKP�AFfBOBKQIV�FK�>�Q>?IB��PELTFKD�PQOR@QROBA�
@LIRJK� K>JBP�� >ILKD� TFQE� >RQLJ>QF@>IIV� cIIFKD� >� @>I@RI>QBA� cBIA� QL� QEB� BKQFOB� Q>?IB� LO� LfBOFKD�
NRF@H�>KA�B>PV�Q>?IB�QLQ>IFKD�QLLIP�

5EBK�DO>MEFKD�>KA�@E>OQFKD�Q>?IB�A>Q>�VLR�TFII�>IPL�PBB�$U@BI�>RQLJ>QF@>IIV�>AGRPQP�LC�>PPL@F>QBA�
@E>OQP�>KA�O>KDBP�?>PBA�LK�TE>Q�QEB�RPBO�FP�PLOQFKD�LO�cIQBOFKD�>Q�QEB�QFJB�

gK�FKARPQOV��A>Q>�FP�@LJJLKIV�PQLOBA�FK�A>Q>?>PBP�LO�JRIQFMIB�$U@BI�cIBP���#>Q>?>PBP�S>OV�AO>PQF�
@>IIV��QEBOBCLOB�FK�PLJB�@>PBP��FQ�FP�KB@BPP>OV�QL�FJMLOQ�A>Q>�QVMBP�FKQL�$U@BI��gK�LRO�BU>JMIB��TB�
TFII�TLOH�TFQE�>K�$U@BI�cIB�QE>Q�E>P�FJMLOQBA�A>Q>�COLJ�>�ERJ>K�OBPLRO@BP�A>Q>?>PB�2EB�A>Q>�
ALTKIL>ABA�COLJ�QEB�A>Q>?>PB�FP�PQLOBA�FK�>K�$U@BI�TLOH?LLH��ELTBSBO��FQ]P�FK�>�"LJJ>�1BM>�

!$&g,,g,& $6"$* �� � � ���



O>QBA�4>IRBP��"14��CLOJ>Q�5B�TFII�FJMLOQ�QEB�$U@BI�cIB�FKQL�LRO�"'���#>Q>�cIB��QROK�QEB�A>Q>�FKQL�>�
Q>?IB�CLO�CROQEBO�>K>IVPFP�

c),+.0��*!�#+.)�0�!�0���/���0��("�

�BJA?B47��4G4�S?8����"���4G4�

"'���'0<�

)BBMFKD�QEB�>?LSB�Q>?IB�DRFABIFKBP�FK�JFKA��FJMLOQ�ERJ>K�OBPLRO@B�A>Q>�FKQL�$U@BI��>P�>�Q>?IB�
#BJLKPQO>QB�Q>?IFKD�PHFIIP�?V�BU>JFKFKD�BJMILVBB�OBI>QFLKP��M>VOLII��>KA�?BKBcQP�,LQB�VLR�TFII�
KBBA�QL�P>SB�QEB� %���%. �cIB�LK�VLRO�@LJMRQBO�>P�VLR�TFII�FJMLOQ�QEFP�cIB�FKQL�QEB� %���!;N; �cIB�
FK�QEB�?BILT�PQBMP�

�� ��-MBK�A>Q>�cIB� %���!;N; �>KA�P>SB�QEB�cIB�>P� %��%.�.?JILN �

�� ��gK�QEB�"GJFIS??!;N; �PEBBQ��@IF@H�LK�@BII��� �

� );=�1M?LM��"R=?F�@IL�);=�>I?M� HIN�B;P?�NB?�NIIF�@IL�Z$?NNCHA�!;N;[�COLJ�>K�
$U@BI� 5LOH?LLH� 7LR� TFII� PBQ� RM� QEFP� A>Q>� RPFKD� >IQBOK>QB� PQBMP�,F?;M?� MECJ� MN?JM�
����� 2EB�>IQBOK>QB�PQBMP�@>K�?B�CLRKA�?BILT�>CQBO�1QBM����

�� ��%OLJ�QEB�#>Q>�Q>?��@ELLPB�$?N�!;N; �

�� ��%OLJ�QEB�&BQ�#>Q>�JBKR��@ELLPB�#LIG�#CF?��QEBK�#LIG �3ILE<IIE �

�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0

https://openoregon.pressbooks.pub/app/uploads/sites/152/2020/06/CH5-Data-2.xlsx
https://openoregon.pressbooks.pub/app/uploads/sites/152/2016/10/CH-5-HR_.xlsx


 <:HE8�����!8G��4G4� EB@� <?8
� EB@�0BE>5BB>�

�

��,>SFD>QB�QL�QEB�@LROPB�A>Q>�cIBP��%FKA��>KA�PBIB@Q�QEB� %���%. �cIB�

� ��"IF@H�cGJILN�

!$&g,,g,& $6"$* �� � � ���



 <:HE8�����V@CBEG� <?8��4G4��"���"+�

�

� ��2EB�,>SFD>QLO�AF>ILDRB�?LU�TFII�LMBK�1BIB@Q�QEB� %�� /2�#CF? �IFPQBA�FK�QEB�#FPMI>V�-MQFLKP�
M>KB�

� �� Q�QEB�?LQQLJ�LC�QEB�,>SFD>QLO�AF>ILDRB�?LU��PBIB@Q�(I;> �QL�BUM>KA�QEB�JBKR�>KA�@ELLPB�
(I;>�0I a�

�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



 <:HE8�����'4I<:4GBE�0<A7BJ�

� ��2EB�gJMLOQ�AF>ILDRB�?LU�TFII�LMBK�gK�QEB�^3B?L?�>I�SIO�Q;HN�NI�JON�NB?�>;N;� _�PB@QFLK�
@ELLPB�"RCMNCHA�QILEMB??N��

��� ��gK�QEB�>?LSB�PQBMP� ��T>P�>IOB>AV�PBIB@QBA�TEBK�TB�PQ>OQBA�QEB�FJMLOQ��PL�$U@BI�TFII�
FKAF@>QB�TB�T>KQ�QEB�FKCLOJ>QFLK�QL�FJMLOQ�>KA�AFPMI>V�PQ>OQFKD�>Q�@BII��� ����gC�VLR�AFA�KLQ�
@IF@H�@BII� ���QEBK�PBIB@Q�QEB�@BII�KLT��"IF@H�+'�

�

!$&g,,g,& $6"$* �� � � ���



 <:HE8�����V@CBEG��4G4��<4?B:H8��BK�

�

�� ��2EB�A>Q>�FJMLOQP�>P�>�Q>?IB��"ILPB�QEB�/RBOFBP���"LKKB@QFLKP�AF>ILDRB�?LU�

�

 <:HE8������?BF8�*H8E<8F����BAA86G<BAF�

�0B?M?� ;L?�NB?� ;FN?LH;N?�MN?JM�@IL�);=�1M?LM�+HFS�c@�SIO� ;L?�OMCHA�"R=?F�@IL�3CH>IQM��
JF?;M?�=IHNCHO?�QCNB�NB?�Z0;<F?�0IIFM�!?MCAH�0;<[�M?=NCIH�<?FIQ�NB?M?�;FN?LH;N?�MN?JM�

�� 7LR�PELRIA�>IOB>AV�E>SB�QEB� %���%.�.?JILN� LMBK�>KA�VLR�PELRIA�E>SB�@IF@HBA�FKQL�@BII�
 ��FK�QEB�"GJFISG?HN!;N;�MB??N �gC�VLR�AFA�KLQ�AL�QEFP��MIB>PB�AL�FQ�KLT�

�� -MBK�QEB� %���%. �TLOH?LLH�QE>Q�VLR�ALTKIL>ABA�

�� 3PB�QEB�HBV?L>OA�PELOQ@RQ�LC� NLF�E?S�
�F?NN?L���QL�PBIB@Q�>II�LC�QEB�A>Q>�FK�QEB�TLOH�
PEBBQ�2E>Q�PELRIA�?B�@BIIP� ��(����

�� "LMV�QEFP�A>Q>�

�� 1TFQ@E�?>@H�QL�QEB� %���.?JILN �TLOH?LLH�>KA�J>HB�PROB�@BII� ��FP�QEB�>@QFSB�@BII�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



�� .>PQB�QEB�A>Q>�FKQL�QEB�"GJFISG?HN�!;N;�MB??N�;N�=?FF����

�� +>HB�PROB�"BII� ��FP�PQFII�QEB�>@QFSB�@BII�>KA�@IF@H�QEB�cHM?LN�N;<�COLJ�QEB�0F??LK�

�� "IF@H�QEB�0;<F?M�?RQQLK�COLJ�QEB�0F??LK�>KA�QEBK�@IF@H�QEB�0;<F?M�F@LK�

�� 2EB� L?;N?�0;<F? �AF>ILD�?LU�PELRIA�>MMB>O�TFQE�QEB�@BII�O>KDB�LC����&����;M�MBIQH�
B?L?�CH�#CAOL?����"IF@H�Z+'[� QL�>@@BMQ�QEFP�O>KDB�CLO�VLRO�Q>?IB�

 <:HE8������K68?�9BE�&46��E84G8�-45?8��<4?B:��BK�

�

���  IHAL;NM� �7LR�GRPQ�@LKSBOQBA�QEB�A>Q>�QL�>K�$U@BI�Q>?IB�"LKQFKRB�CLIILTFKD�QEB�PQBMP�FK�
QEB�PB@QFLK�?BILT�

�

0��("�0++(/�!"/c$*�0���

$U@BI�Q>?IBP�OBNRFOB�PMB@Fc@�QLLIP�2EB�2>?IB�2LLIP�#BPFDK�Q>?�ELRPBP�QEBPB�PMB@Fc@�QLLIP�RPBA�CLO�
CLOJ>QQFKD�>KA�BAFQFKD�Q>?IBP�2EB�2>?IB�2LLIP�Q>?�FP�@LKPFABOBA�>�@LKQBUQR>I�Q>?��JB>KFKD�QEB�
Q>?P�>MMB>O�TEBK�VLR�>OB�@IF@HBA�FK�>�Q>?IB�>OB>��5EBK�VLR�@IF@H�LRQ�LC�>�Q>?IB��QEB�2>?IB�2LLIP�
AFP>MMB>O�

$UMILOB�QEB�Q>?IB�QLLIP�KLT��,LQF@B�QEB�PMB@Fc@�@EB@H?LUBP�QL�QROK�LK�Q>?IB�LMQFLKP��CLO�BU>JMIB��
VLR�@>K�@ELLPB�QL�AFPMI>V�?>KABA�OLTP�LO�?>KABA�@LIRJKP��LO�>�QLQ>I�OLT�BQ@��5B�TFII�BUMILOB�
Q>?IB�QLLIP�FK�QEB�CLIILTFKD�PQBMP�

5EBK�FJMLOQFKD�A>Q>�>P�>�Q>?IB��$U@BI�>RQLJ>QF@>IIV�>MMIFBA�Q>?IB�CLOJ>QQFKD���%LIILT�QEB�?BILT�
PQBMP�QL�CLOJ>Q�>KA�BAFQ�QEB�Q>?IB�

�� ��"IF@H�QEB�0;<F?�0IIFM� !?MCAH�Q>?�LK�QEB�OF??LK�

!$&g,,g,& $6"$* �� � � ���



�);=� 1M?LM�� SIO� >IHYN� B;P?� ;� 0;<F?� 0IIFM�!?MCAH� N;<� &OMN�
G;E?�MOL?�NB?�0;<F?�N;<�CM�M?F?=N?>�

�� �� %OLJ� QEB� MOLSFABA�0;<F?� /NSF?M�� @ELLPB� QEB��FO?�� 0;<F?� /NSF?�
)?>COG�� �LMQFLK�

�);=�1M?LM��NB?�N;<F?�SIO�DOMN�=L?;N?>�G;S�;FL?;>S�B;P?�NB?�
Z�FO?��0;<F?�/NSF?�)?>COG���IJNCIH �

�

 <:HE8������?H8�-45?8�,GL?8�&87<H@���(CG<BA�

�

 KLQEBO�LMQFLK�CLO�FKPBOQFKD�>�Q>?IB�FP�RPFKD�QEB�gKPBOQ�?RQQLK�2EB�gKPBOQ�2>?IB�?RQQLK��IL@>QBA�LK�
QEB�gKPBOQ�Q>?�TFII�QROK�>�O>KDB�LC�FKCLOJ>QFLK�FKQL�>K�RKCLOJ>QQBA�Q>?IB�5B�TFII�RPB�QEB�FKPBOQ�
Q>?IB�LMQFLK�I>QBO�LK�FK�QEB�@E>MQBO�

/ECFF�.?@L?MB?L�

#ILG;N�!;N;�;M�;�0;<F?�

�� "IF@H�LK�QEB�QLM�IBCQ�@BII�FK�VLRO�A>Q>�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



�� "IF@H�QEB�%LOJ>Q� P�2>?IB�JBKR�COLJ�QEB�'LJB�Q>?�LK�QEB�0F??LK�"ELLPB�>�PQVIB�

�� +>HB�PROB�^+V�Q>?IB�E>P�EB>ABOP_�FP�@EB@HBA�"IF@H�-)�

�� "IF@H�LK�QEB�QLM�IBCQ�@BII�>D>FK�

��  AGRPQ�QEB�TFAQEP�LC�QEB�@LIRJKP�PL�QE>Q�VLR�@>K�PBB�QEB�@LJMIBQB�EB>AFKDP�TFQE�QEB�cIQBO�

>OOLTP�PELTFKD�

�

2c"3c*$� 0��("� !�0��

1/c*$�,�*"/ �

#>Q>�PBQP�@>K�?OFADB�QELRP>KAP�LC�OB@LOAP�TFQE�ALWBKP�LC�cBIAP�>KA�BUQBKA�?BVLKA�>�TLOH?LLH�
TFKALT�gQ�@>K�?B�AFe@RIQ�QL�@LJM>OB�cBIAP�>KA�OB@LOAP�FK�TFABIV�PBM>O>QBA�@LIRJKP�>KA�OLTP�
-KB�T>V�LC�AB>IFKD�TFQE�QEFP�MOL?IBJ�FP�?V�AFSFAFKD�QEB�TLOH?LLH�TFKALT�FKQL�SFBTFKD�M>KBP�?V�
RPFKD�QEB�/JFCN�SFBT�LMQFLK��$U@BI�@>K�PMIFQ�QEB�TLOH?LLH�TFKALT�FKQL�CLRO�PB@QFLKP�@>IIBA�M>KBP�
TFQE�B>@E�M>KB�LfBOFKD�>�PBM>O>QB�SFBT�FKQL�QEB�TLOHPEBBQ� !V�P@OLIIFKD� QEOLRDE�QEB�@LKQBKQP�
LC�FKAFSFAR>I�M>KBP��VLR�@>K�@LJM>OB�@BIIP�COLJ�AFfBOBKQ�PB@QFLKP�LC�QEB�TLOHPEBBQ�PFAB�?V�PFAB�
TFQEFK�QEB�TLOH?LLH�TFKALT�

2L�PMIFQ�QEB�TLOH?LLH�TFKALT�FKQL�CLRO�M>KBP��PBIB@Q�>KV�@BII�LO�O>KDB�FK�QEB�TLOHPEBBQ��>KA�QEBK�
LK�QEB�4FBT�Q>?��FK�QEB�5FKALT�DOLRM��@IF@H�QEB�1MIFQ�?RQQLK�1MIFQ�?>OP�AFSFAB�QEB�TLOH?LLH�TFK�
ALT�>ILKD�QEB�QLM�>KA�IBCQ�?LOABO�LC�QEB�PBIB@QBA�@BII�LO�O>KDB�2L�PMIFQ�QEB�TFKALT�FKQL�QTL�SBO�
QF@>I�M>KBP�AFPMI>VBA�PFAB�?V�PFAB��PBIB@Q�>KV�@BII�FK�QEB�cOPQ�OLT�LC�QEB�TLOHPEBBQ�>KA�QEBK�@IF@H�
QEB�1MIFQ�?RQQLK�2L�PMIFQ�QEB�TFKALT�FKQL�QTL�PQ>@HBA�ELOFWLKQ>I�M>KBP��PBIB@Q�>KV�@BII�FK�QEB�cOPQ�
@LIRJK�>KA�QEBK�@IF@H�QEB�1MIFQ�?RQQLK�2L�QROK�Lf�QEB�1MFIQ�TFKALT�LMQFLK��PFJMIV�@IF@H�1MIFQ�>D>FK�
LK�QEB�4FBT�Q>?�

gK�LRO�PMB@Fc@�BU>JMIB�QEB�A>Q>�PBQ�FP�J>K>DB>?IB��ELTBSBO�COBBWFKD�QEB�cOPQ�@LIRJK��>KA�QEB�QLM�
EB>AFKD�@LRIA�?B�RPBCRI�TEBK�P@OLIIFKD�QEOLRDE�A>Q>�

�

#.""6"�,�*"/ �

2L� HBBM� >K� >OB>� LC� >� TLOHPEBBQ� SFPF?IB� TEFIB� VLR� P@OLII� QL� >KLQEBO� >OB>� LC� QEB� TLOHPEBBQ� RPB�
%OBBWB�.>KBP��%LIILT�QEB�PQBMP�?BILT�QL�COBBWB��?>PBA�LK�PBIB@QFLK��QEB�cOPQ�@LIRJK��>KA�EB>AFKD�
OLT�

�� ��gC�KBBABA��>AGRPQ�@LIRJK�TFAQEP�PL�>II�EB>AFKD�K>JBP�FK�OLT���>OB�SFPF?IB�

�� ��"IF@H�@BII��� �FK�QEB�Q>?IB��!V�PBIB@QFKD�QEFP�PMB@Fc@�@BII��TEBK�TB�>MMIV�QEB�COBBWB�M>KB�

!$&g,,g,& $6"$* �� � � ���



LMQFLK���$U@BI�TFII�COBBWB�QEB�Q>?IB�TEBOB�QEB�cOPQ�@LIRJK�BKAP�>KA�QEB�EB>AFKD�OLT�FP�SFBT�
>?IB��

�� ��"IF@H�QEB�4FBT�Q>?�

�� �� 1BIB@Q�%OBBWB� .>KBP��>KA�CLO�QEB� IFPQBA�LMQFLKP�@ELLPB�%OBBWB� .>KBP� �1BB�#CAOL?� ����
<?FIQ� �2EB�@LIRJK�>KA�OLTP�TFII�OBJ>FK�SFPF?IB�?>PBA�LK�QEB�@BII�QE>Q�T>P�PBIB@QBA�>?LSB�

+>@�3PBOP�PELRIA�GRPQ�@IF@H�QEB�#L??T?�,;H?M �?RQQLK�
�RKABO�QEB�4FBT�Q>?�

�

 <:HE8������ E88M8�)4A8F�

�

�

#+.)�00c*$�0��("�!�0��
 CQBO�OBSFBTFKD�QEB�Q>?IB��QTL�@LIRJKP�E>SB�A>Q>�QE>Q�KBBA�QL�?B�CLOJ>QQBA�>@@LOAFKDIV�gK�I>ODB�
A>Q>�PBQP��FQ�FP�RPBCRI�QL�HKLT�A>Q>�PBIB@QFLK�PELOQ�@RQP��gK�QEFP�BU>JMIB��TB�>OB�DLFKD�QL�RPB�HBV�
?L>OA�PELOQ�@RQP�QL�PBIB@Q�>�@LIRJK�LC�FKCLOJ>QFLK�FK�QEB�Q>?IB�>KA�>MMIV�KRJ?BO�CLOJ>QQFKD�

%LOJ>Q�A>Q>�?V�CLIILTFKD�QEB�?BILT�PQBMP��

�� ��gK�QEB�$JMILVBB#>Q>�PEBBQ��@IF@H�@BII�"� �

�� ��-K�QEB�HBV?L>OA�MOBPP�>KA�ELIA�QEB� 0.( �>KA�/%c#0�>KA�!+3* �HBVP�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



�� ��5FQE�QEB�^7B>OP�LC�1BOSF@B_�A>Q>�PBIB@QBA��@IF@H�QEB�'LJB�Q>?�gK�QEB�,RJ?BOP�@>QBDLOV��
CLOJ>Q�QEB�A>Q>�>P�>� ,RJ?BO�2EB�KRJ?BO�PELRIA�>RQLJ>QF@>IIV�AB@OB>PB�QEB�AB@FJ>I�QL�
QTL�AB@FJ>I�MI>@BP�

�);=� 1M?LM� �@IF@H� QEB�ZFCMN� ;LLIQ[�KBUQ� QL�Z$?H?L;F�� �>KA�
QEBK�@ELLPB�Z*OG<?L[ �COLJ�QEB�IFPQ�

�� ��"IF@H�FK�@BII�(����8�FHE8�LBH�;4I8�6?<6>87�#��FB�G;4G�LBH�4E8�<A�G;8�SEFG�68??�<A�G;8��HEE8AG�,4?4EL�
6B?H@A��3PFKD�QEB�P>JB�PBIB@QFLK�MOL@BPP��PBIB@Q�QEB�"ROOBKQ�1>I>OV�@LIRJK��>KA�CLOJ>Q�QEB�
A>Q>�>P�"ROOBK@V��WBOL�AB@FJ>I�MI>@B�

�� ��3PFKD�QEB�KLK�>AG>@BKQ�PBIB@QFLK�JBQELA��PBIB@Q�@LIRJK�EB>AFKDP�$��&��>KA�g��>KA�@BKQBO�
QEB�A>Q>�

�

 <:HE8������'H@58E� BE@4GG<A:�

�

*�)c*$���0��(" �

$>@E�QFJB�>�Q>?IB�FP�@OB>QBA��$U@BI�>PPFDKP�>�ABC>RIQ�K>JB��2EB�ABC>RIQ�K>JFKD�@LKSBKQFLK�FP�PFJ�
FI>O�QL�QEB�T>V�KBT�TLOH?LLHP�>OB�K>JBA��!LLH���!LLH���BQ@���ELTBSBO�FK�QEFP�@>PB�$U@BI�OB@LD�
KFWBP�QEB�>OB>�>P�>�Q>?IB�>KA�TFII�>PPFDK�QEB�K>JB�Q>?IB�FKPQB>A�LC�?LLH��2>?IB���2>?IB���2>?IB���
>KA�PL�LK�

5EV�K>JB�>�Q>?IB�O>KDB��0BCBOOFKD�QL�QEB�Q>?IB�?V�K>JB�O>QEBO�QE>K�?V�O>KDB�TFII�J>HB�FQ�B>PFBO�QL�
OBCBO�QL�>�Q>?IB�FK�QEB�CRQROB��CLO�BU>JMIB��FK�>�TLOH?LLH�QE>Q�@LKQ>FKP�J>KV�Q>?IBP�1BBFKD�Q>?IBP�

!$&g,,g,& $6"$* �� � � ���



K>JBA�(>K�LO�%B?�FP�JLOB�FKCLOJ>QFLK>I�QEBK�PBBFKD�2>?IB��LO�2>?IB���7LR�@>K�@RPQLJ�K>JB�B>@E�
Q>?IB�>KA�FK�QEB�CRQROB�@LKKB@Q�K>JBA�Q>?IBP�CLO�OBMLOQFKD�MROMLPBP�

2EBOB�>OB�QTL�ORIBP�QL�@LKPFABO�TEBK�K>JFKD�Q>?IBP� -KB��$U@BI�ALBP�KLQ�>IILT�PM>@BP�FK�Q>?IB�
K>JBP��>KA�QTL��$U@BI�>IPL�OBNRFOBP�QE>Q�Q>?IB�K>JBP�?BDFK�TFQE�>�IBQQBO�LO�RKABOP@LOB�

%LIILT�QEB�KBUQ�PQBM�QL�>PPFDK�>�@RPQLJ�K>JB�QL�QEB�Q>?IB�

�� ��"IF@H�>KVTEBOB�FK�QEB�Q>?IB�>KA�QEBK�AFPMI>V�QEB�2>?IB�2LLIP�#BPFDK�Q>?�

�);=�1M?LM� �QEBOB�FP�KL�^2>?IB�2LLIP�#BPFDK_�Q>?�FK�$U@BI�CLO�+>@�
1FJMIV�@IF@H�QEB�0;<F? �Q>?�>KA�CLIILT�PQBMP���>KA���?BILT�QL�DFSB�QEB�
Q>?IB�>�KBT�K>JB�

�� ��"IF@H�QEB�2>?IB�,>JB�QBUQ�?LU��FK�QEB�.OLMBOQFBP�DOLRM�

�� ��2VMB�"GJFIS??9!�� >KA�QEBK�MOBPP�BKQBO�QL�K>JB�QEB�Q>?IB�

�

 <:HE8������'4@8�4�-45?8�+4A:8�

�

"*0".c*$���!"("0c*$�." +.!/ �

2>?IBP�OBNRFOB�@LKPQ>KQ�RMA>QFKD�>KA�J>V�KBBA�@>I@RI>QFLKP�5EBK�VLRO�Q>?IB�KBBAP�RMA>QFKD�VLR�
@>K�>AA�ABIBQB�A>Q>��?V�>AAFKD�ABIBQFKD�OLTP��LO�@LIRJKP�$U@BI�>AGRPQP�QEB�Q>?IB�>RQLJ>QF@>IIV�QL�
QEB�KBT�@LKQBKQ�2EB�CLOJ>Q�>MMIFBA�QL�QEB�?>KABA�OLTP�RMA>QBP�QL�>@@LJJLA>QB�QEB�KBT�A>Q>�
PBQ�PFWB�

5EBK�@>I@RI>QFLKP�>OB�KBBABA�VLR�@>K�@OB>QB�>�@>I@RI>QBA�@LIRJK�LO�RPB�QEB�?RFIQ�FK�2LQ>I�0LT�
QLLI��$U@BI�Q>?IBP�>OB�>�C>KQ>PQF@�QLLI�CLO�BKQBOFKD�CLOJRI>P�Be@FBKQIV�FK�>�@>I@RI>QBA�@LIRJK�$U@BI�
>IILTP�VLR�QL�BKQBO�>�PFKDIB�CLOJRI>�FK�LKB�@BII��>KA�QEBK�QE>Q�CLOJRI>�TFII�>RQLJ>QF@>IIV�BUM>KA�QL�
QEB�OBPQ�LC�QEB�@LIRJK�?V�FQPBIC�2EBOB]P�KL�KBBA�QL�RPB�QEB�%FII�LO�"LMV�@LJJ>KAP�2EFP�CB>QROB�@>K�
?B�FK@OBAF?IV�QFJB�P>SFKD��BPMB@F>IIV�FC�VLR�E>SB�>�ILQ�LC�OLTP� KA�QEB�P>JB�QEFKD�E>MMBKP�TEBK�
VLR�@E>KDB�>�CLOJRI>��QEB�@E>KDB�TFII�>IPL�BUM>KA�QL�QEB�OBPQ�LC�QEB�@>I@RI>QBA�@LIRJK�2EB�2LQ>I�
0LT�QLLI��>S>FI>?IB�LK�QEB�2>?IB�2LLIP�#BPFDK�Q>?�>RQLJ>QF@>IIV�>AAP�>�QLQ>I�OLT�QL�QEB�?LQQLJ�LC�
QEB�Q>?IB�2L�>AA�>�KBT�OLT��RK@EB@H�QEB�2LQ>I�0LT�@EB@H?LU��>AA�QEB�OLT��>KA�QEBK�OB@EB@H�QEB�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



2LQ>I�0LT�@EB@H?LU�%OLJ�QEB�QLQ>I�OLT�AOLM�ALTK��VLR�@>K�PBIB@Q�>�CRK@QFLK��IFHB� SBO>DB��"LRKQ��
"LRKQ�,RJ?BOP��+>U��+FK��1RJ��1QA#BS��4>O��>KA�JLOB�

%LIILT�QEB�PQBMP�?BILT�QL�RMA>QB�QEB�BJMILVBB�Q>?IB�7LR�TFII�FKPBOQ�KBT�FKCLOJ>QFLK�GRPQ�?BILT�
QEB�Q>?IB�#>Q>�BKQBOBA�FK�OLTP�LO�@LIRJKP�>AG>@BKQ�QL�QEB�Q>?IB�?B@LJBP�M>OQ�LC�QEB�Q>?IB�$U@BI�
TFII�CLOJ>Q�QEB�KBT�Q>?IB�A>Q>�>RQLJ>QF@>IIV�

�

�� ��.OBPP�>KA�ELIA�QEB� NLF�>KA�"H> �?RQQLK�QL�JLSB�QL�QEB�I>PQ�OB@LOA�FK�QEB�Q>?IB�

�);=� 1M?LM� � QEBOB� FP� KL� ^$KA_� HBV� LK� JLPQ� +>@� HBV?L>OAP� .OBPP� >KA� ELIA�
QEB�Z IGG;H>[� E?S� ; KA�Q>M�QEB�LCABN� ;LLIQ�E?S�2EBK�MOBPP�>KA�ELIA�QEB� IG �
G;H>�E?S� �>D>FK��>KA�Q>M�QEB�>IQH�;LLIQ�E?S� 2E>Q�PELRIA�JLSB�QL�QEB�I>PQ�OB@LOA�
FK�QEB�Q>?IB�

�� ��"IF@H�Q>?�QL�PQ>OQ�>�KBT�OB@LOA�

�� ��2VMB�QEB�KBT�BKQOFBP�?BILT�"IF@H�Q>?�QL�JLSB�QL�QEB�KBUQ�@LIRJK�

�����  ICOBA� 7BIK>QP� ���������� ���� ���������� ��� 1B>QQIB� %2� ��������

����� (>@HPLK� !OLTK� ���������� �� ���������� ��� .LOQI>KA� %2� ��������

 P�VLR�BKQBO�QEB�A>Q>��KLQF@B�QE>Q�$U@BI�QOFBP�QL�@LJMIBQB�VLRO�cBIAP�?>PBA�LK�MOBSFLRP�@LJJLK�
BKQOFBP�

.")+2"�!1,(c �0"/ �

#RMIF@>QB�BKQOFBP�J>V�>MMB>O�FK�Q>?IBP�5EV��#RMIF@>QBP�PLJBQFJBP�E>MMBK�TEBK�A>Q>�FP�BKQBOBA�
FK@LOOB@QIV��?V�JLOB�QE>K�LKB�MBOPLK��LO�COLJ�JLOB�QE>K�LKB�PLRO@B�2EB�CLIILTFKD�PQBMP�OBJLSB�
ARMIF@>QB�OB@LOAP�FK�QEB�Q>?IB�gK�QEFP�M>OQF@RI>O�Q>?IB��0L?BOQ�&OFeK�T>P�BKQBOBA�QTF@B�?V�JFPQ>HB�
#BIBQB�QEB�ARMIF@>QB�OB@LOA�?V�CLIILTFKD�QEB�?BILT�PQBMP��

�� ��"IF@H�>KVTEBOB�FK�QEB�Q>?IB�

�� ��%OLJ�QEB�2>?IB�2LLIP�#BPFDK�Q>?�@IF@H�QEB�.?GIP?�!OJFC=;N?M �?RQQLK�

�);=�1M?LM��  FC=E�NB?�0;<F?�N;<� ;H>�=FC=E�NB?�.?GIP?� !OJFC�
=;N?M�<ONNIH�

�� ��2EB�0BJLSB�#RMIF@>QBP�AF>ILD�?LU�TFII�LMBK�

�� ��gC�KB@BPP>OV��@IF@H�QEB�1BIB@Q� II�?RQQLK�QL�ABPBIB@Q�>II�@LIRJKP�

� ��"IF@H�+' �QL�OBJLSB�ARMIF@>QB�OB@LOAP�COLJ�QEB�Q>?IB�

�

!$&g,,g,& $6"$* �� � � ���



 <:HE8�������K68?�9BE�0<A7BJF�4A7��K68?�9BE�&46�+8@BI8��HC?<64G8F��<4?B:��BK�

�

�� ��$U@BI�KLQFcBP�VLR�QE>Q���ARMIF@>QB�OB@LOA�T>P�OBJLSBA�

�

 <:HE8������+8FH?GF�B9�+8@BI8��HC?<64G8F�

�

 ."�0"�*"3� +(1)*/�

gK�QEFP�KBUQ�BUBO@FPB��TB�TFII�BUMILOB�ELT�QL�>AA�QTL�KBT�@LIRJKP�FK�QEB�Q>?IB��2>HB�KLQB��$U@BI�
>RQLJ>QF@>IIV�>AAP�QEB�@LIRJK�QL�QEB�Q>?IB]P�O>KDB�>KA�@LMFBP�QEB�CLOJ>Q�LC�QEB�BUFPQFKD�Q>?IB�
EB>AFKD�QL�QEB�KBT�@LIRJK�EB>AFKD�2EB�cOPQ�KBT�@LIRJK�TFII�RPB�QEB�4*--)3.�CRK@QFLK�QL�ABQBO�
JFKB�TE>Q�@LPQ�LC�IFSFKD�>AGRPQJBKQ��"-* ��QEB�BJMILVBB�NR>IFcBP�CLO�?>PBA�LK�QEB�OBDFLK�QEB�
BJMILVBB�IFSBP�FK�2EB�PB@LKA�@LIRJK�>AABA�TFII�@>I@RI>QB�QEB�MOLGB@QBA�P>I>OV�FK@OB>PB�?>PBA�LK�
QEB�"-* �5EBK�VLR�RPB�>�CLOJRI>�FK�>�Q>?IB�FQ�FP�@LKPFABOBA�>�@>I@RI>QBA�@LIRJK�

 �@>I@RI>QBA�@LIRJK�RPBP�>�PFKDIB�CLOJRI>�QE>Q�>AGRPQP�CLO�B>@E�OLT�>KA�>RQLJ>QF@>IIV�BUM>KAP�
QL�FK@IRAB�>AAFQFLK>I�OLTP�FK�QE>Q�@LIRJK�2EB�CLOJRI>�FP�FJJBAF>QBIV�BUQBKABA�QL�QELPB�OLTP�
7LR�LKIV�KBBA�QL�BKQBO�>�CLOJRI>�QL�E>SB�FQ�>RQLJ>QF@>IIV�cIIBA�ALTK�QL�@OB>QB�>�@>I@RI>QBA�@LI�
RJK[QEBOB]P�KL�KBBA�QL�RPB�QEB�%FII�LO�"LMV�@LJJ>KAP�

 P� JBKQFLKBA� FK� QEB� MOBSFLRP� PB@QFLK�� $U@BI� >PPFDKP� >� K>JB� QL� QEB� Q>?IB�� >KA� QL� B>@E� @LIRJK�
EB>ABO�FK�QEB�Q>?IB�5EBK�VLR�>AA�CLOJRI>P�QL�>K�$U@BI�Q>?IB��QELPB�K>JBP�@>K�>MMB>O�>RQLJ>QF�
@>IIV�>P�VLR�BKQBO�QEB�CLOJRI>�>KA�PBIB@Q�QEB�@BII�OBCBOBK@BP�FK�QEB�Q>?IB�FKPQB>A�LC�J>KR>IIV�BKQBO�
FKD�QEBJ�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



 P�>�SFPR>I�OBCBOBK@B�@LJM>OB�QEB�AFfBOBK@BP�QL�>�CLOJRI>�BKQBOBA�FK�>�@BII��@LJM>OBA�QL�FK�>�
Q>?IB��

!$&g,,g,& $6"$* �� � � ���



#I
LG

O
F

;�V
� ?

F
F

�.?
@

?L
?H

=
?M

�
#I

LG
O

F
;�V

�0
;<

F
?�

�"
R

=
?F

�M
B

IQ
M

�_
?F

>
�H

;G
?M

�

�1
3+

�(
��)

���
�1

3+
�9

"R
O

O
B

K
Q

�1
>

I>
O

V
:�9

"-
* 

:��



$U@BI�AFPMI>VFKD�Q>?IB�>KA�LO�cBIA�K>JBP�FK�>�CLOJRI>�FP�@>IIBA�>�PQOR@QROBA�OBCBOBK@B�2EB�K>JBP�
FK�PQOR@QROBA�OBCBOBK@BP�>AGRPQ�TEBKBSBO�VLR�>AA�LO�OBJLSB�A>Q>�COLJ�QEB�Q>?IB�EB>AFKDP�1QOR@�
QROBA�OBCBOBK@BP�>IPL�>MMB>O�TEBK�VLR�@OB>QB�>�CLOJRI>�LRQPFAB�LC�>K�$U@BI�Q>?IB�QE>Q�OBCBOBK@BP�
Q>?IB�A>Q>�2EB�OBCBOBK@BP�@>K�J>HB�FQ�B>PFBO�QL�IL@>QB�Q>?IBP�FK�>�I>ODB�TLOH?LLH�2L�FK@IRAB�PQOR@�
QROBA�OBCBOBK@BP�FK�VLRO�CLOJRI>��RPB�MLFKQ�JLAB�JBQELA�QL�@IF@H�QEB�@BIIP�VLR�T>KQ�QL�OBCBOBK@B�
FKPQB>A�LC�QVMFKD�QEBFO�@BII�OBCBOBK@B�FK�QEB�CLOJRI>�

"LJMIBQB�QEB�CLIILTFKD�PQBMP�QL�BKQBO�QTL�KBT�@LIRJKP�QL�ABQBOJFKB�B>@E�BJMILVBB]P�"-* �>KA�
QEBFO�MOLGB@QBA�P>I>OFBP�

�

�� ��"IF@H�@BII�)���>KA�QVMB� +(� � RQLcQ�QEB�@LIRJK�TFAQE�

�� ��"IF@H�@BII�*���>KA�QVMB�,LID?=N?>�/;F;LS�cH=L?;M?� RQLcQ�QEB�@LIRJK�TFAQE�

�� ��"IF@H�@BII�)���%OLJ�QEB�%LOJRI>P�Q>?��@ELLPB�QEB�4*--)3.�CRK@QFLK��FQ�FP�IL@>QBA�TFQEFK�
QEB�^*LLHRM�>KA�0BCBOBK@B_�QLLI��QL�ILLH�RM�B>@E�BJMILVBB]P�/NIL? �IL@>QFLK�+>Q@EFKD�QEBFO�
PQLOB�IL@>QFLK�QL�QEB�"-* �Q>?IB��IL@>QBA�LK�QEB�"-* �PEBBQ��?OFKD�LSBO�QEBFO�MBO@BKQ>DB�LC�
FK@OB>PB�IFPQBA�FK�QEB�PB@LKA�����@LIRJK�LC�QEB�@LI<FKABU� ,LQB�QEFP�FP�>K�$6 "2�J>Q@E��PL�
BIFJFK>QB�>II�#�(/" �MLPPF?FIFQFBP�FK�QEB�0>KDB<ILLHRM�>OB>��

�

 <:HE8�������(%��/%(($.)�

�

� ��2EB�$U@BI�Q>?IB�TFII�OBNRBPQ�VLR�QL�LSBOTOFQB�>II�@BIIP�FK�QEB�@LIRJK�TFQE�QEB�CLOJRI>�"IF@H�
QEB�F@LK��>KA�@ELLPB�QEB�-SBOTOFQB�@LJJ>KA�>P�PELTK�?BILT��

!$&g,,g,& $6"$* �� � � ���



�);=�1M?LM� �$U@BI�CLO�+>@�TFII�>RQLJ>QF@>IIV�cII�FK�QEB�OBPQ�LC�QEB�@BIIP�FK�QEB�@LI�
RJK�7LR�AL�KLQ�E>SB�QL�@IF@H�QEB�F@LK�"ILPB�QEB�%LOJRI>�!RFIABO�M>KB�

�

 <:HE8������-45?8��HGB�BEE86G�(CG<BA�

�

� ��3PFKD�MLFKQ�JLAB�JBQELA�@IF@H�QEB�Q>?IB�@BIIP�QL�@>I@RI>QB�QEB�BJMILVBBP�.OLGB@QBA�1>I>OV�
gK@OB>PB�?V�JRIQFMIVFKD�QEB�"ROOBKQ�1>I>OV�?V�QEB�"-* �FK@OB>PB��

�9�9"ROOBKQ�1>I>OV::	9�"-* :�

� ��2EB�$U@BI�Q>?IB�TFII�>D>FK�OBNRBPQ�VLR�QL�LSBOTOFQB�>II�@BIIP�FK�QEB�@LIRJK�TFQE�QEB�CLOJRI>�
"IF@H�QEB�F@LK��>KA�@ELLPB�QEB�-SBOTOFQB�@LJJ>KA�

�);=�1M?LM� �7LR�AL�KLQ�E>SB�QL�@IF@H�QEB�F@LK�$U@BI�CLO�+>@�TFII�>RQL�cII�QEB�OBPQ�
LC�QEB�@BIIP�FK�QEB�@LIRJK�

� ��%LOJ>Q�QEB�"-* �>KA�.OLGB@QBA�1>I>OV�gK@OB>PB�@LIRJKP�?V�PBIB@QFKD�'��'��� ��>KA�>MMIV�
FKD�QEB�MBO@BKQ>DB�KRJ?BO�CLOJ>Q��>KA�FK@OB>PB�QEB�AB@FJ>I�QL�LKB�MI>@B��� RQLcQ�QEB�@LI�
RJK�TFAQEP�

�1RDDBPQFLK��3PB�QEB�PELOQ�@RQ�PBIB@QFLK�JBQELA��@IF@H�FK�)���MOBPP�>KA�ELIA�QEB� 0.(�
>KA�/%c#0�>KA�!+3* �>OOLT�HBVP�QL�PBIB@Q�QEB�@LIRJK�A>Q>��

�� ��1BIB@Q�(��(��� ��>KA�>MMIV�QEB�"ROOBK@V�KRJ?BO�CLOJ>Q�

�1RDDBPQFLK��3PB�QEB�PELOQ�@RQ�PBIB@QFLK�JBQELA��@IF@H�FK�*���MOBPP�>KA�ELIA�QEB� 0. *�
>KA�/%c#0�>KA�!+3* �>OOLT�HBVP�QL�PBIB@Q�QEB�@LIRJK�A>Q>��

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



�� ��1BIB@Q�(� ��5O>M��>KA�OFDEQ�>IFDK�QEB�QBUQ��QEBK�AB@OB>PB�QEB�@LIRJK�TFAQE��>KA�FK@OB>PB�
QEB�OLT�EBFDEQ�QL�PELT�QEB�@LKQBKQP�LC�QEB�EB>AFKD�OLT�TO>MMBA�LK�QTL�IFKBP�

 <:HE8�������4?6H?4G87��B?H@AF�

0+0�(�.+3�

 �RPBCRI�Q>?IB�QLLI�CLO�A>Q>�>K>IVPFP�FP�QEB�2LQ>I�0LT�7LR�@>K�NRF@HIV�QLQ>I�A>Q>�FK�>K�$U@BI�Q>?IB�?V�
BK>?IFKD�QEB�0IN;F�.IQ �LMQFLK��>KA�QEBK�RPB�LKB�LC�PBSBO>I�?RFIQ�FK�CRK@QFLKP�MOLSFABA�FK�>�AOLM�
ALTK�IFPQ��MBO�@LIRJK�2EB�2LQ>I�OLT��TEF@E�FP�>AABA�QL�QEB�BKA�LC�QEB�Q>?IB�>CQBO�QEB�I>PQ�A>Q>�
OB@LOA�@>K�@>I@RI>QB�PRJJ>OV�PQ>QFPQF@P��FK@IRAFKD�QEB�>SBO>DB��PRJ��JFKFJRJ��>KA�J>UFJRJ�LC�
PBIB@Q�cBIAP�TFQEFK�QEB�Q>?IB�2EB�2LQ>I�OLT�FP�CLOJ>QQBA�TFQE�S>IRBP�AFPMI>VBA�FK�?LIA��QEB�ALR?IB�
?LOABO�IFKB�LMQFLK�FP�PBM>O>QFKD�QEB�A>Q>�OB@LOAP�COLJ�QEB�2LQ>I�OLT�

 MMIV�>�2LQ>I�0LT��>KA�CLIILT�QEB�?BILT�PQBMP�QL�PRJ�QEOBB�@LIRJKP�LC�A>Q>��

�

�� "IF@H�>KVTEBOB�FK�QEB�Q>?IB�>KA�@ELLPB�QEB�2>?IB�2LLIP�#BPFDK�Q>?��>KA�@IF@H�LK�QEB�2LQ>I�
0LT�LMQFLK�

�);=� 1M?LM�� DOMN� =FC=E� NB?� 0;<F?� N;<� ;H>� =FC=E� IH� NB?� 0IN;F� .IQ�
IJNCIH�

�

!$&g,,g,& $6"$* �� � � ���



 <:HE8������-BG4?�+BJ�

�

� �� $U@BI� OBAFOB@QP� VLR� QL� QEB� ?LQQLJ� LC� QEB� Q>?IB� QL� SFBT� QEB� QLQ>I� OLT�� TEBOB� >� 13+�
ABC>RIQBA�FK�QEB� .OLGB@QBA�1>I>OV�gK@OB>PB�@LIRJK� "IF@H�@BII�&��� ��PBIB@Q�@ELLPB�QEB�2LQ>I�
0LT�JBKR�>OOLT�"ELLPB�/1) �QL�QLQ>I�QEB�"ROOBKQ�1>I>OV�@LIRJK�

 <:HE8������-BG4?�+BJ
��HEE8AG�,4?4EL��B?H@A
�,H@� HA6G<BA�

� ��"IF@H�@BII�'��� ��COLJ�QEB�QLQ>I�OLT�JBKR�PBIB@Q� SBO>DB�2EB�>SBO>DB�"-* �FK@OB>PB�TFII�
AFPMI>V�

�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



 <:HE8������-BG4?�+BJ
��(%���B?H@A
��I8E4:8� HA6G<BA�

 "*0".�� .+//�/"(" 0c+* �

%LIILT� QEB� ?BILT� PQBMP� QL� @BKQBO� QEB� QFQIB� FK� @BII�  ��*�� RPFKD� QEB� "BKQBO�  @OLPP� 1BIB@QFLK� QLLI�
IL@>QBA�FK�QEB�%LOJ>Q� "BIIP�AF>ILD�?LU�gK�MOFLO�@E>MQBOP��TB�RPBA�QEB� \+BODB� �� "BKQBO]�?RQQLK�
QL�@BKQBO�QBUQ�>@OLPP�>�O>KDB�2EB�+BODB� �� "BKQBO�QLLI�@BKQBOP�QEB�QFQIB�?RQ�OBJLSBP�>@@BPP�QL�
FKAFSFAR>I�@BIIP��2EFP�OBPQOF@QFLK�@>K�MOBPBKQ�>�MOL?IBJ�TEBK�QOVFKD�QL�>RQLcQ�@LIRJK�TFAQEP�FK�>�
Q>?IB�2EB�"BKQBO� @OLPP�1BIB@QFLK�CLOJ>Q�@BKQBOP�QBUQ�>@OLPP�JRIQFMIB�@BIIP�?RQ�ALBP�KLQ�JBODB�
QEB�PBIB@QBA�@BII�O>KDB�FKQL�LKB�@BII�J>HFKD�FQ�>�?BQQBO�CLOJ>QQFKD�@ELF@B�TEBK�TLOHFKD�TFQE�Q>?IBP�

�

�� ��1BIB@Q�@BII����(�� �>KA�OFDEQ�@IF@H�QL�>@@BPP�QEB�PELOQ�@RQ�JBKR�

�);=�1M?LM� �ELIA�ALTK� 0.(�E?S �>KA�@IF@H�QEB�PBIB@QBA�@BIIP�QL�>@@BPP�QEB�PELOQ�
@RQ�JBKR�

�� ��"ELLPB�%LOJ>Q�"BIIP�

�� ��gK�QEB�%LOJ>Q�"BIIP�AF>ILDRB�?LU��@ELLPB�QEB� IFDKJBKQ�Q>?�

�� �� %OLJ� QEB� 'LOFWLKQ>I� >IFDKJBKQ� JBKR�� @ELLPB� ?HN?L� �=LIMM� /?F?=NCIH� "IF@H�+' � QL�
OBQROK�QL�QEB�Q>?IB�

�

!$&g,,g,& $6"$* �� � � ���



 <:HE8������ BE@4G��8??F��<4?B:H8��BK�

�

 <:HE8�������8AG8E��6EBFF�,8?86G<BA�

�00.c�10c+*�

^���2>?IB�!>PF@P_�?V�'>IIFB�.RK@L@E>O��.LOQI>KA�"LJJRKFQV�"LIIBDB�FP�IF@BKPBA�RKABO�""�!7����

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0

https://www.pcc.edu/
http://creativecommons.org/licenses/by/4.0


5.2 Intermediate Table Skills 

(?;LHCHA�+<D?=NCP?M�

`� 1LOQ�Q>?IB�A>Q>�

`� "RPQLJ�1LOQ�Q>?IB�A>Q>�

`�  MMIV�"RPQLJ�*FPQ�PLOQ�LMQFLKP�

`� %FIQBO�Q>?IB�A>Q>�RPFKD�@OFQBOF>�cIQBOP�

`� 3PB�QEB� AS>K@BA�%FIQBO�LMQFLK�QL�cIQBO�Q>?IB�A>Q>�

`�  K>IVWB�A>Q>�TFQE�.FSLQ2>?IBP���1R?QLQ>IP�

c*0".)"!c�0"� 0��("� /'c((/�

/+.0��#c(0".���*!��*�(56"�!�0��3c0%�,c2+0�0��("/���/1�0+0�(/ �

/+.0c*$�

1LOQFKD�FP�LKB�LC�QEB�JLPQ�@LJJLK�QLLIP�CLO�A>Q>�J>K>DBJBKQ�!V�>OO>KDFKD�A>Q>�PBNRBKQF>IIV�QEB�
FKCLOJ>QFLK�?B@LJBP�JLOB�JB>KFKDCRI� OO>KDFKD�OB@LOAP�FK�>�PMB@Fc@�PBNRBK@B�FP�@>IIBA�PLOQFKD�
gC�VLR�PLOQ�?V�LKB�@LIRJK�QEFP�FP�@LKPFABOBA�>�PFKDIB�PLOQ��gC�VLR�KBBA�QL�PLOQ�?V�JLOB�QE>K�LKB�
@LIRJK��QEFP�FP�@LKPFABOBA�>�@RPQLJ�PLOQ�

2EB� cBIA� LO� cBIAP� VLR� PBIB@Q� QL� PLOQ� >OB� @>IIBA� PLOQ� HBVP� gK� $U@BI�� VLR� @>K� PLOQ� VLRO� Q>?IB� ?V�
>P@BKAFKD� LO� ABP@BKAFKD� LOABO� #>Q>� FK� >P@BKAFKD� LOABO� >MMB>OP� ILTBPQ� QL� EFDEBPQ�� B>OIFBPQ� QL�
JLPQ�OB@BKQ��LO�>IME>?BQF@>IIV�COLJ� �QL�8��#>Q>�FK�ABP@BKAFKD�LOABO�FK�>OO>KDBA�?V�EFDEBPQ�QL�
ILTBPQ��JLPQ�OB@BKQ�QL�B>OIFBPQ��LO�>IME>?BQF@>IIV�COLJ�8�QL� �

$U@BI�TFII�PLOQ�>�O>KDB�LC�A>Q>�QE>Q�FP�KLQ�FK�>�Q>?IB��'LTBSBO��TEBK�TLOHFKD�TFQE�I>ODB�PBQP�LC�FKCLO�
J>QFLK�FQ�FP�TFPB�QL�J>HB�QEB�A>Q>�>�Q>?IB�CLO�FKQBDOFQV�$U@BI�IL@HP�QEB�OLT�LC�FKCLOJ>QFLK�@OB>QFKD�
>�OB@LOA��QERP�TEBK�PLOQBA��QEB�OB@LOA�OBJ>FKP�FKQ>@Q��GRPQ�OBLOD>KFWBA��%LO�BU>JMIB��TEBK�VLR�
PLOQ�QEB�Q>?IB�?V�I>PQ�K>JB��>II�LC�QEB�OB@LOAP�FK�B>@E�OLT�JLSB�QLDBQEBO�gQ�FP�>IT>VP�>�DLLA�FAB>�
QL�P>SB�>�@LMV�LC�VLRO�TLOHPEBBQ�?BCLOB�>MMIVFKD�PLOQP�

���



2EBOB�>OB�JRIQFMIB�MI>@BP�VLR�@>K�cKA�>KA�RPB�PLOQFKD�QLLIP��

`� 5EBK�VLR�cOPQ�@OB>QB�>�Q>?IB��$U@BI�>RQLJ>QF@>IIV�BK>?IBP� RQL%FIQBO�?RQQLKP��>�QLLI�RPBA�
QL�PLOQ��NRBOV��>KA�cIQBO�QEB�OB@LOAP�FK�>�Q>?IB��2EB�cIQBO�?RQQLKP�>MMB>O�QL�QEB�OFDEQ�LC�
QEB�@LIRJK�EB>AFKDP��5EBK�VLR�@IF@H�QEB�cIQBO�?RQQLK�PLOQFKD�LMQFLKP�>MMB>O�LK�QEB�
JBKR�LMQFLKP�

�

 <:HE8�������HGB <?G8E��HGGBAF�

`� %OLJ�QEB�'LJB�Q>?��FK�QEB�$AFQFKD�DOLRM��@IF@H�QEB�\1LOQ���%FIQBO]�?RQQLK��>KA�QEBK�@IF@H�
LKB�LC�QEB�PLOQFKD�LMQFLKP�LK�QEB�1LOQ���%FIQBO�JBKR�

�

 <:HE8������,BEG�4A7� <?G8E�&8AH�

�

`� %OLJ�QEB�#>Q>�Q>?��RPB�QEB�\1LOQ� �QL�8]�LO�\1LOQ�8�QL� ]�?RQQLKP�LO�CLO�JRIQFMIB�IBSBIP�PBIB@Q�
QEB�1LOQ�?RQQLK�QL�LMBK�QEB�"RPQLJ�1LOQ�AF>ILDRB�

�

 <:HE8�������4G4�-45�,BEG�BCG<BAF�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



�

`� 0FDEQ�@IF@H�>KVTEBOB�FK�>�Q>?IB�>KA�QEBK�MLFKQ�QL�1LOQ�LK�QEB�PELOQ@RQ�JBKR�QL�AFPMI>V�
QEB�1LOQ�PR?�JBKR�

�

 <:HE8������+<:;G��?<6>�&8AH�

�

"LJMIBQB�>�PFKDIB�IBSBI�PLOQ�?V�CLIILTFKD�QEB�PQBMP��

�� ��gK�QEB�$JMILVBBg#�EB>AFKD��@IF@H�QEB�cIQBO�?RQQLK�

�� ��"ELLPB�QL�1LOQ�1J>IIBPQ�QL�*>ODBPQ�

�);=�1M?LM� �"IF@H�QEB� �8� P@BKAFKD�?RQQLK�

,LQF@B�$U@BI�>OO>KDBP�FK�@EOLKLILDF@>I�LOABO�>II�QEB�BJMILVBB�A>Q>�?>PBA�LK�QEB�$JMILVBBg#�KRJ�
?BO��ELTBSBO�HBBMFKD�B>@E�OB@LOA�QLDBQEBO�7LR�TFII�>IPL�KLQF@B�QEB�cIQBO�?RQQLK�KLT�AFPMI>VP�>K�
RM�>OOLT�ABKLQFKD�>K�>P@BKAFKD�PLOQ�

�

!$&g,,g,& $6"$* �� � � ���



 <:HE8�������@C?BL88V��,BEG�

2EB� CLIILTFKD� PQBMP� TFII� PLOQ� QEB� OB@LOAP� FK� ABP@BKAFKD� LOABO� ?V� "ROOBKQ� 1>I>OV� RPFKD� QEB� \1LOQ�
*>ODBPQ�QL�1J>IIBPQ]�LMQFLK�CLOJ�QEB�cIQBO�?RQQLK�

�

�� ��"IF@H�QEB�cIQBO�?RQQLK�IL@>QBA�FK�QEB�"ROOBKQ�1>I>OV�EB>AFKD�

�� ��"ELLPB�1LOQ�*>ODBPQ�QL�1J>IIBPQ�LMQFLK�COLJ�QEB�JBKR�

�+>@�3PBOP��@IF@H�QEB�^!?M=?H>CHA_�?RQQLK�

,LQF@B�QEB�LOFDFK>I�PLOQ�E>P�?BBK�LSBOOFAABK��>KA�QEB�FKCLOJ>QFLK�FP�KLT�LOD>KFWBA�?>PBA�LK�QEB�
I>ODBPQ�"ROOBKQ�1>I>OV�7LR�TFII�PBB�QEB�PJ>II�>OOLT�LK�QEB�$JMILVBBg#�cIQBO�FP�DLKB��>KA�>K�>OOLT�
MLFKQFKD�ALTK�CLO�#BP@BKAFKD�-OABO�FP�SFPF?IB�LK�QEB�"ROOBKQ�1>I>OV�cIQBO�?RQQLK�

�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



 <:HE8�������HEE8AG�,4?4EL�,BEG�

�

/ECFF�.?@L?MB?>�

/ILN�;� IFOGH�

�� "IF@H�LK�QEB�cIQBO�"IF@H�>OOLT�QL�QEB�OFDEQ�LC�QEB�EB>ABO�FK�QEB�@LIRJK�VLR�T>KQ�QL�PLOQ�

�� "IF@H�LK�QEB�@ELF@B� 8�� LO�8 ��QL�PLOQ�VLRO�A>Q>�?V�QE>Q�@LIRJK�

�

 1/0+)�/+.0 �

5EBK�VLR�KBBA�QL�PLOQ�?V�JLOB�QE>K�LKB�IBSBI��VLR�JRPQ�RPB�QEB�"RPQLJ�1LOQ�LMQFLK�"LJMIBQB�
QEB�CLIILTFKD�PQBMP�QL�LOD>KFWB�QEB�A>Q>�?V�1QLOB��*>PQ�,>JB��"ROOBKQ�1>I>OV��>II�FK� P@BKAFKD�-OABO�
� �8��

�� ��1BIB@Q�QEB�#>Q>�Q>?��>KA�@IF@H�QEB�1LOQ�?RQQLK�,LQF@B�QEB�I>PQ�@LIRJK�PLOQBA�?V�FP�IFPQBA�
"E>KDB�QEB�@LIRJK�EB>AFKD�K>JB�?V�AOLMMFKD�ALTK�QEB�/ILN�<S �JBKR�>KA�PBIB@Q�/NIL?�

�� ��"IF@H� AA�*BSBI�

�);=�1M?LM� �@IF@H�QEB�
�PVJ?LI�

�� ��"IF@H�QEB�ALTK�>OOLT�FK�QEB�0B?H�<S�PB@QFLK��>KA�@ELLPB�QEB�@LIRJK�EB>AFKD�K>JBP�;M�
MBIQH�<?FIQ�CH�#CAOL?�����,LQB�QL�@IF@H� AA�*BSBI�QL�>AA�QEB�KBUQ�@LIRJK�EB>AFKD��2EB�
LOABO�VLR�PBIB@Q�QEB�EB>AFKDP�TFII�ABQBOJFKB�ELT�QEB�Q>?IB�FKCLOJ>QFLK�FP�PLOQBA�

!$&g,,g,& $6"$* �� � � ���



 <:HE8������,BEG��<4?B:H8��BK�

�� �� -K@B�VLR�PBIB@Q�QL�1LOQ�?V�@LIRJK�EB>AFKDP��@ELLPB�QEB�-OABO�?V�PBIB@QFKD�QL�PLOQ�FK�
>P@BKAFKD�LOABO�� �8��CLO�QEB�1QLOB�>KA�*>PQ�K>JB�cBIAP��>KA�1J>IIBPQ�QL�*>ODBPQ��CLO�QEB�
"ROOBKQ�1>I>OV�cBIA�

�� ��"IF@H�-)�

,LQF@B� QEB� FKCLOJ>QFLK� FP� KLT� PLOQBA� ?V� QEOBB� IBSBIP�� MBO�/NIL? �� B>@E�
BJMILVBB� FP� LOD>KFWBA� ?V�(;MN� *;G? �� >KA��  OLL?HN� /;F;LS � FK� >P@BKAFKD�
LOABO��PJ>IIBPQ�QL�I>ODBPQ��$>@E�LC�QEB�cIQBO�?RQQLKP�FKAF@>QBP�QEB�PLOQ�TFQE�
QEB�RM�>OOLT�
�

 <:HE8�������HFGB@�,BEG�/<FH4?�

/ECFF�.?@L?MB?L�

 OMNIG�/ILN��)OFNCJF?�(?P?F�/ILN��

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



�� 1BIB@Q�QEB�#>Q>�Q>?��>KA�@IF@H�QEB�1LOQ�?RQQLK�

�� "ELLPB� AA�*BSBI�

�� "IF@H�QEB�ALTK�>OOLT�FK�QEB�"LIRJK�cBIA�>KA�@ELLPB�QEB�@LIRJK�EB>AFKD�QL�PLOQ�?V�

�� 0BMB>Q�QEB�>?LSB�PQBMP�QL�>AA�>KLQEBO�IBSBI�>KA�PBIB@Q�QEB�KBUQ�@LIRJK�EB>AFKD�QL�PLOQ�?V�

�� 2EB�LOABO�VLR�PBIB@Q�QEB�EB>AFKDP�TFII�ABQBOJFKB�ELT�QEB�Q>?IB�FKCLOJ>QFLK�FP�PLOQBA�

�
 1/0+)�(c/0�/+.0 �

5EBK�PLOQFKD�VLR�@>K�@OB>QB�@RPQLJ�IFPQP�QE>Q�>IILT�PLOQFKD�?V�@E>O>@QBOFPQF@P�
QE>Q�AL�KLQ�PLOQ�>IME>?BQF@>IIV�$U>JMIB��QBUQ�FQBJP�PR@E�>P�EFDE��JBAFRJ��
>KA�ILT[LO�1��+��*��6*�#>QBP�@LJJLKIV�OBNRFOB�@RPQLJ�IFPQP�PL�VLR�@>K�S>OV�
FK�QEB�T>V�A>Q>�FP�PLOQBA�?V�A>VP�LC�QEB�TBBH�LO�JLKQEP�LC�QEB�VB>O�

gK�LRO�@>PB��TB�T>KQ�QL�@OB>QB�>�@RPQLJ�IFPQ�QE>Q�PLOQP�LRO�PQLOBP��TEF@E�FP�KLQ��
FK�>P@BKAFKD�LO�ABP@BKAFKD�LOABO��2EB�ERJ>K�OBPLRO@BP�Le@B�IFHBP�QL�LOABO�
QEB�PQLOBP�?>PBA�LK�QEB�IL@>QFLK�PFWB��2EB�@LJM>KV�EB>ANR>OQBOP�FP�FK�1B>Q�
QIB�>KA�BJMILVP�QEB�JLPQ�MBLMIB�2EB�KBUQ�?FDDBPQ�IL@>QFLK�FP�1>K�#FBDL�BQ@�
%LIILT�QEB�?BILT�PQBMP�QL�@OB>QB�>�@RPQLJ�IFPQ�LOABOFKD�QEB�PQLOBP�>P�PELTK�
?BILT��

/?;NNF?�

/;H�!C?AI�

,ILNF;H>�

/;H�#L;H=CM=I�

�

�);=�1M?LM� �2EB�PQBMP�QL�@OB>QB�>�=OMNIG�MILN�FCMN�;L?�>Cb?L?HN�@IL�"R=?F�@IL�);=� ,F?;M?�
MECJ�NB?�<?FIQ�MN?JM�;H>�@IFFIQ�NB?�;FN?LH;N?�MN?JM�<?FIQ�#CAOL?�����

%LIILT�QEB�?BILT�PQBMP�QL�@OB>QB�>�@RPQLJ�IFPQ�LOABOFKD��

�

�� 5EFIB�@IF@HBA�FK�QEB�Q>?IB��@ELLPB�QEB�#>Q>�Q>?�>KA�@IF@H�QEB�/ILN �?RQQLK�

�� gK�QEB�1LOQ�?V�OLT��@IF@H�QEB�AOLM�ALTK�JBKR�FK�QEB�-OABO�"LIRJK�CLO�QEB�/NIL? �EB>A�
FKD�"ELLPB� OMNIG�(CMN�

�

!$&g,,g,& $6"$* �� � � ���



 <:HE8�������HFGB@�%<FG��<4?B:H8��BK�

�

��"IF@H�FK�QEB�(CMN�?HNLC?M��?LU�>KA�QVMB�/?;NNF?��>KA�MOBPP�BKQBO��2VMB�QEB�OBJ>FKABO�LC�
QEB�IL@>QFLKP�PELTK�FK�%FDROB������MOBPPFKD�BKQBO�>CQBO�B>@E�PQLOB�IL@>QFLK�QVMBA�-K@B�>II�
IL@>QFLKP�>OB�BKQBOBA��@IF@H��>> �2EBK�@ELLPB��+E �

�

 <:HE8�������HFGB@�%<FG��AGE<8F�7<4?B:H8�5BK�

�

��7LR�TFII�PBB�QEB�-OABO�LC�QEB�1QLOB�PLOQ�RMA>QB�"IF@H�+' �QL�@ILPB�QEB�1LOQ�AF>ILDRB�?LU�

�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



 <:HE8������,BEG3�<4?B:H8��BK��HFGB@�%<FG�(E78E�

�

2EB�@RPQLJ�PLOQ�FP�>MMIFBA�>KA�QEB�Q>?IB�FP�KLT�PLOQBA�?V�1QLOB��RPFKD�QEB�@RPQLJ�LOABO��QEBK�QEB�
*>PQ�,>JB�LC�QEB�BJMILVBB�>KA�QEBK�?V�QEB�"ROOBKQ�1>I>OV�@LIRJK�

�

 <:HE8�������HFGB@�%<FG�,BEG�/<FH4?�

�);=�1M?LM�;FN?LH;N?�MN?JM�@IL�=L?;NCHA�;�=OMNIG�MILN�FCMN��

�� "IF@H�QEB�"R=?F�JBKR�LMQFLK�>KA�@ELLPB�,L?@?L?H=?M�

�� "IF@H�LK�QEB� OMNIG�(CMN�?RQQLK�

�� 2VMB�QEB�IFPQ�LC�@FQFBP�FK�QEB�^*FPQ�BKQOFBP_�?LU�>P�PELTK�FK�#CAOL?����� ;<IP? �QEBK�@IF@H�
QEB��>> �?RQQLK�>KA�@ILPB�QEB�"RPQLJ�*FPQ�AF>ILD�?LU�

�� "IF@H�>KVTEBOB�FK�QEB�Q>?IB��>KA�QEBK�@IF@H�QEB�!;N;�N;< �>KA�@IF@H�QEB�/ILN �?RQQLK�

�� "IF@H�QEB�AOLM�ALTK�JBKR�FK�QEB�+L>?L�"LIRJK�CLO�QEB�/NIL? �EB>AFKD�"ELLPB� OMNIG�
(CMN�

!$&g,,g,& $6"$* �� � � ���



�� "IF@H�LK�QEB�@RPQLJ�IFPQ�LC�@FQFBP�QE>Q�VLR�GRPQ�@OB>QBA�>KA�QEBK�@IF@H�QEB�+'�<ONNIH�NQC=?�

�� 2EB�@RPQLJ�PLOQ�FP�>MMIFBA�>KA�QEB�Q>?IB�FP�KLT�PLOQBA�?V�1QLOB��RPFKD�QEB�@RPQLJ�LOABO��
QEBK�QEB�*>PQ�,>JB�LC�QEB�BJMILVBB�>KA�QEBK�?V�QEB�"ROOBKQ�1>I>OV�@LIRJK�1BB�#CAOL?�
����;<IP?�

/ECFF�.?@L?MB?L�

 OMNIG�(CMN�/ILN�

�� 1BIB@Q�QEB�#>Q>�Q>?��>KA�@IF@H�QEB�1LOQ�?RQQLK�

�� "IF@H�QEB�AOLM�ALTK�JBKR�FK�QEB�-OABO�"LIRJK�LC�QEB�cBIA�KBBAFKD�>�@RPQLJ�IFPQ�@OB>QBA�

�� "ELLPB�"RPQLJ�*FPQ�

�� "IF@H�FK�QEB�*FPQ�BKQOFBP�?LU�>KA�QVMB�QEB�@RPQLJ�IFPQ�ABPFOBA�

�� 2EBK�@IF@H� AA�

�� "IF@H�-H�

�

#c(0".�!�0� �

gC�VLRO�TLOHPEBBQ�@LKQ>FKP�>�ILQ�LC�A>Q>��FQ�@>K�?B�AFe@RIQ�QL�cKA�FKCLOJ>QFLK�NRF@HIV� MMIVFKD�#CF�
N?LM�FP�>K�Be@FBKQ�>KA�BfB@QFSB�T>V�QL�LKIV�PELT�QEB�FKCLOJ>QFLK�KBBABA��2VMF@>IIV�TEBK�cIQBOFKD�
VLR�>OB�PB>O@EFKD�QEB�A>Q>�CLO�PMB@Fc@�FKCLOJ>QFLK�&BKBO>IIV�PMB>HFKD��VLR�>OB�PB>O@EFKD�QEB�A>Q>�
?>PBA�LK�>�NRBPQFLK��LO�FK�LQEBO�TLOAP��NRBOVFKD�QEB�A>Q>��>KA�OBQROKFKD�LKIV�QEB�FKCLOJ>QFLK�QE>Q�
P>QFPcBP�QEB�NRBPQFLK�2EB�MOL@BPP�LC�cIQBOFKD�OB@LOAP�?>PBA�LK�LKB�LO�JLOB�cIQBO�@OFQBOF>�FP�@>IIBA�
>�NRBOV�%FIQBOFKD�A>Q>�EFABP�QEB�OLTP�TELPB�S>IRBP�AL�KLQ�J>Q@E�QEB�PB>O@E�@OFQBOF>��2EB�FKCLO�
J>QFLK�QE>Q�ALBP�KLQ�AFPMI>V�FP�KLQ�ABIBQBA��FQ�FP�GRPQ�EFAABK��>KA�TFII�?B�OBAFPMI>VBA�?V�OBJLSFKD�
QEB�cIQBO�LO�>MMIVFKD�>�KBT�cIQBO�

*FHB�PLOQFKD��%FIQBO�LMQFLKP�>OB�IL@>QBA�FK�QEB�cIQBO�?RQQLK�>ILKDPFAB�B>@E�cBIA�K>JB�!V�@IF@HFKD�QEB�
cIQBO�?RQQLK��VLR�@>K�@ELLPB�TEF@E�S>IRBP�FK�QE>Q�cBIA�QL�AFPMI>V��EFAFKD�QEB�OLTP�LO�OB@LOAP�QE>Q�
AL�KLQ�J>Q@E�QE>Q�S>IRB�2EB�cIQBO�IBQP�VLR�@ELLPB�QL�AFPMI>V�LKIV�QELPB�OB@LOAP�QE>Q�JBBQ�PMB@F�
cBA�@OFQBOF>�PR@E�>P�@LILO��KRJ?BO��LO�QBUQ�gK�QEFP�PFQR>QFLK��@OFQBOF>�FP�ABcKBA�>P��>�ILDF@>I�ORIB�?V�
TEF@E�A>Q>�FP�QBPQBA�>KA�@ELPBK�

%LO�BU>JMIB��VLR�@>K�cIQBO�QEB�Q>?IB�QL�AFPMI>V�>�PMB@Fc@�K>JB�LO�FQBJ�?V�QVMFKD�FQ�FK�>�1B>O@E�
?LU�2EB�K>JB�VLR�PBIB@QBA�>@QP�>P�QEB�@OFQBOFLK�CLO�cIQBOFKD�QEB�Q>?IB��TEF@E�OBPRIQP�FK�$U@BI�AFP�
MI>VFKD�LKIV�QELPB�OB@LOAP�QE>Q�J>Q@E�QEB�@OFQBOFLK�2EB�PBIB@QBA�@EB@H?LUBP�FKAF@>QB�TEF@E�FQBJP�
TFII�>MMB>O�FK�QEB�Q>?IB�!V�ABC>RIQ��>II�LC�QEB�FQBJP�>OB�PBIB@QBA�gC�VLR�ABPBIB@Q�>K�FQBJ�COLJ�QEB�
cIQBO�JBKR��FQ�FP�OBJLSBA�COLJ�QEB�cIQBO�@OFQBOFLK�$U@BI�TFII�KLQ�AFPMI>V�>KV�OB@LOA�QE>Q�@LKQ>FKP�
QEB�RK@EB@HBA�FQBJ� P�TFQE�QEB�MOBSFLRP�PLOQ�QB@EKFNRBP��VLR�@>K�FK@IRAB�JLOB�QE>K�LKB�@LIRJK�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



TEBK�VLR�cIQBO�?V�@IF@HFKD�>�PB@LKA�cIQBO�?RQQLK�>KA�J>HFKD�@ELF@BP� CQBO�VLR�cIQBO�A>Q>��VLR�@>K�
@LMV��cKA��BAFQ��CLOJ>Q��@E>OQ��LO�MOFKQ�QEB�cIQBOBA�A>Q>�TFQELRQ�OB>OO>KDFKD�LO�JLSFKD�FQ�

 <:HE8������ <?G8E�,84E6;�&8AH�

�

"LJMIBQB�QEB�CLIILTFKD�PQBMP�>KA�cIQBO�A>Q>�>@@LOAFKD�QL�B>@E�NRBOV�

%IQ�G;HS�?GJFIS??M�;L?�;N�;�,;LN�0CG?��,0��MN;NOM��

�

�� "IF@H�QEB�cIQBO�?RQQLK�LK�QEB�&I<�/N;NOM�@LIRJK�EB>AFKD�

�� "IF@H�/?F?=N��FF��QL�ABPBIB@Q�LMQFLKP�

�� "IF@H�QEB�,0 �?LU�QL�LKIV�AFPMI>V�QEB�M>OQ�QFJB�BJMILVBBP�

�� %OLJ�QEB�QLQ>I�OLT��FK�@BII�c��� ��@ELLPB�QEB� IOHN�@OH=NCIH�@LRKQ�QEB�KRJ?BO�LC�
BJMILVBBP�>Q�>�.2�PQ>QRP�

�

2EB�>KPTBO�QL�QEB�NRBPQFLK�FP�QEBOB�>OB�@ROOBKQIV�>OB����BJMILVBBP�>Q�>�.2�QFJB�PQ>QRP��2EB�QLQ>I�
OLT�TFII�AFPMI>V�QEB�M>OQ�QFJB�QLQ>I�@ROOBKQ�P>I>OFBP��>KA�TE>Q�QEB�MOLGB@QBA�P>I>OV�FK@OB>PB�CLO�
M>OQ�QFJB�EBIM�TFII�?B�>CQBO�"-* �>AGRPQJBKQP�

�

!$&g,,g,& $6"$* �� � � ���



 <:HE8������)-� <?G8E�/<FH4?�

1/c*$� .c0".c��#c(0"./ �

2EB�cIQBOP�@OB>QBA�>OB�IFJFQBA�QL�PBIB@QFKD�OB@LOAP�CLO�cBIAP�J>Q@EFKD�>�PMB@Fc@�S>IRB�LO�PBQ�LC�S>I�
RBP�%LO�JLOB�DBKBO>I�@OFQBOF>��VLR�@>K�RPB�@OFQBOF>�cIQBOP��TEF@E�>OB�BUMOBPPFLK�FKSLISFKD�A>QBP�>KA�
QFJBP��KRJBOF@�S>IRBP��>KA�QBUQ�PQOFKDP�$U@BI�TFII�FABKQFCV�TE>Q�@OFQBOF>�cIQBO�QL�AFPMI>V�?>PBA�LK�
QEB�FKCLOJ>QFLK�FK�QEB�@LIRJK�%LO�BU>JMIB��VLR�@>K�cIQBO�QEB�BJMILVBB�A>Q>�QL�PELT�LKIV�QELPB�
BJMILVBBP�EFOBA�TFQEFK�>�PMB@Fc@�A>QB�O>KDB�,LQF@B�QEB�@OFQBOF>�cIQBO�@E>KDBP�QL�!;N?�#CFN?LM��gC�
TB�TBOB�ILLHFKD�>Q�QEB�"ROOBKQ�1>I>OV�@LIRJK��QEB�cIQBO�TLRIA�?B�>�,RJ?BOP�%FIQBO�

3PFKD�@OFQBOF>�cIQBOP��CLIILT�QEB�?BILT�PQBMP�QL�PB>O@E�CLO�BJMILVBBP�TEL�E>SB�?BBK�TFQE�QEB�@LJ�
M>KV�CLO�>�PMB@Fc@�QFJB�MBOFLA�

c>?HNC@S�?GJFIS??M�QBI�B;P?�<??H�QCNB�NB?�=IGJ;HS�<?NQ??H�����������

�

�� ��5EFIB�@IF@HBA�FK�QEB�Q>?IB��@IB>O�>KV�PLOQ�LO�cIQBO�>MMIFBA�?V�@IF@HFKD�QEB�#>Q>�Q>?�gK�QEB�

1LOQ���%FIQBO�DOLRM�@ELLPB�QEB� F?;L �?RQQLK�

�� �� "IF@H� QEB� %FIQBO� ?RQQLK� FK� QEB�%CL?� !;N?� @LIRJK� 1BIB@Q� #>QB� %FIQBOP�� >KA� @ELLPB� QEB�
!BQTBBK�@OFQBOF>�

�);=� 1M?LM� �RK@EB@H� QEB�/?F?=N� �FF�@EB@H?LU�<?@IL?� @ELLPFKD�
QEB��?NQ??H �LMQFLK�

�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



 <:HE8�������4G8� <?G8E�&8AH�

�

� ��1B>O@E�CLO�BJMILVBBP�TFQE�>�EFOB�A>QB�?BQTBBK�������>KA������gK�QEB�^CM�;@N?L�IL�?KO;F�
NI[ �PB@QFLK�QVMB���������� ��>KA�QVMFKD�FK�QEB�^CM�<?@IL?�IL�?KO;F�NI[�PB@QFLK�QVMB�������
���� �2EBK�@IF@H�+' �

);=�1M?LM� �$U@BI�CLO�+>@�PB@QFLKP�PFJMIV�P>V�^�@N?L[�>KA�Z�?@IL?[�

�

 <:HE8�������4G8� <?G8E��8GJ88A��<4?B:H8��BK�

�

� ��1LOQ�QEB�cIQBOBA�Q>?IB�COLJ�+F>?MN�NI�*?Q?MN�?V�#>QB�'FOBA�

!$&g,,g,& $6"$* �� � � ���



� ��gK�QEB�QLQ>I�OLT�PB@QFLK��@LRKQ�QEB�I>PQ�K>JB�K>JBP�LC�QEB�BJMILVBBP�?V�>MMIVFKD�QEB�
@LRKQ�CRK@QFLK�FK�@BII�!����

� ��gK�QEB�QLQ>I�OLT��PBIB@Q�@BII�c��� ��>KA�@ELLPB�*IH? �QL�QROK�Lf�QEB�@LRKQ�CRK@QFLK�FK�QEB�
(L?�1Q>QRP�"LIRJK�

,LQF@B�QEB�Q>?IB�QLQ>I�OLT�PELT����BJMILVBBP�EFOBA�?BQTBBK�QEB�PMB@FcBA�A>QBP�2EBPB�BJMILVBBP�
TFII�?B�BS>IR>QBA�CLO�>�"-* �>AGRPQJBKQ�

,LQF@B�QEB�cIQBO�?RQQLK�AFPMI>VP�>�cIQBO�PVJ?LI�>KA�>K�RM�>OOLT�FKAF@>QFKD�QEB�@LIRJK�FP�cIQBOBA�
>KA�PLOQBA�FK�>P@BKAFKD�LOABO�

�

 <:HE8�������4G8� <?G8E�4A7�,BEG�

/(c "./�

 KLQEBO�T>V�QL�cIQBO�>K�$U@BI�Q>?IB�FP�TFQE�PIF@BOP�1IF@BOP��DBKBO>IIV�PMB>HFKD��>OB�SFPR>I�cIQBO�?RQ�
QLKP�VLR�@>K�@IF@H�QL�cIQBO�QEB�Q>?IB�A>Q>�1IF@BOP�PELT�QEB�@ROOBKQ�cIQBOBA�@>QBDLOV��TEF@E�J>HBP�FQ�
B>PV�QL�RKABOPQ>KA�TE>Q�BU>@QIV�FP�AFPMI>VBA�%LO�BU>JMIB��>�PIF@BO�CLO�QEB�1QLOB�cBIA�TLRIA�E>SB�
?RQQLKP�CLO�QEB�1B>QQIB��1>K�#FBDL��.LOQI>KA��>KA�1>K�%O>K@FP@L�IL@>QFLKP�

5EBK�PIF@BO�?RQQLKP�>OB�PBIB@QBA��QEB�A>Q>�FP�cIQBOBA�QL�PELT�LKIV�QELPB�OB@LOAP�QE>Q�J>Q@E�QEB�
@OFQBOF>��+RIQFMIB�?RQQLKP�@>K�?B�PBIB@QBA�>Q�QEB�P>JB�QFJB��>KA�>�Q>?IB�@>K�E>SB�JRIQFMIB�PIF@BOP��
B>@E�IFKHBA�QL�>�AFfBOBKQ�cBIA�5EBK�JRIQFMIB�PIF@BOP�>OB�RPBA��$U@BI�RPBP�QEB� ,#�ILDF@>I�LMBO>QLO�
PL�cIQBOBA�OB@LOAP�JRPQ�JBBQ�>II�LC�QEB�@OFQBOF>�FKAF@>QBA�FK�QEB�PIF@BO�5EBK�PBIB@QFKD�JRIQFMIB�?RQ�
QLKP�FK�>�1IF@BO��RPB�QEB�PEFCQ�HBV�QL�PBIB@Q�>AG>@BKQ�cBIA�K>JBP�gC�QEB�cBIA�K>JBP�>OB�KLQ�>AG>@BKQ��
RPB�QEB�KLK�>AG>@BKQ�PBIB@QFLK�JBQELA���MOBPPFKD�QEB�"2*�?RQQLK��>KA�PBIB@QFKD�QEB�cBIA�K>JBP�
KBBABA�

%LIILT�QEB�?BILT�PQBMP�QL�cIQBO�QEB�Q>?IB�RPFKD�SFPR>I�1IF@BO�?RQQLKP�

�� ��"IF@H�FK�QEB�Q>?IB�>OB>�%OLJ�QEB�#>Q>�Q>?��@ELLPB� F?;L �QL�OBJLSB�QEB�@ROOBKQ�PLOQ�>KA�
cIQBO�>MMIFBA�QL�QEB�A>Q>�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



�� ��2L�J>HB�OLLJ�CLO�QEB�/FC=?L�?RQQLKP�>Q�QEB�QLM�LC�QEB�Q>?IB��TB�TFII�>AA���OLTP�?BQTBBK�
QEB�QFQIB�>KA�QEB�Q>?IB�>OB>�� 0FDEQ�@IF@H�@BII�  �� "ELLPB�gKPBOQ�1BIB@Q�"HNCL?� .IQ � 0BMB>Q�
QEBPB�PQBMP�RKQFI�QEB�Q>?IB�EB>AFKD�PQ>OQP�FK�OLT��� �

�);=� OM?LM� PELRIA� ELIA� ALTK� 0.(� E?S �>KA� @IF@H� @BII�  �� 2EBK� OBMB>Q� RKQFI� QEB�
Q>?IB�EB>AFKD�PQ>OQP�FK�OLT����

�

 <:HE8�������7787�+BJF�

� ��"IF@H�?>@H�FKQL�QEB�Q>?IB�>OB>�"ELLPB�QEB�cHM?LN�Q>?�"IF@H��/FC=?L�5EBK�QEB�gKPBOQ�1IF@BOP�
AF>ILDRB�?LU�LMBKP��@IF@H�QEB�/NIL? �>KA�&I<�/N;NOM�cBIA�K>JBP�QL�AFPMI>V�>P�PIF@BOP�"IF@H�
+' �

�

 <:HE8������,?<68E��<4?B:H8��BK�

!$&g,,g,& $6"$* �� � � ���



� ��+LSB��>KA�OB�PFWB�QEB�1IF@BO�?LUBP�QL�cQ�FK�QEB�;JJLIRCG;N? �>OB>�LC�c��&� �>KA�'��(� �+>HB�
PROB�QEB�?RQQLKP�OBJ>FK�SFPF?IB�!BILT�FP�>�SFPR>I�BU>JMIB�

�

 <:HE8������,?<68E�%4LBHG��K4@C?8�

� ��%OLJ�QEB�/NIL? �PIF@BO��@IF@H�QEB�/;H�!C?AI �?RQQLK�,LQF@B�QEB�A>Q>�cI�
QBOP�QL�LKIV�PELT�QEB�A>Q>�CLO�1>K�#FBDL�

� ��%OLJ�QEB�&I<�/N;NOM�PIF@BO�@IF@H�,0 �,LQF@B�QEB�A>Q>�cIQBOP�QL�LKIV�PELT�QEB�A>Q>�CLO�.2�
BJMILVBBP�FK��1>K�#FBDL�

�

 <:HE8������,?<68E�,B?HG<BA�

�� �� 0BQROK� QL� QEB� 1QLOB� PIF@BO� >KA� @ELLPB�/?;NNF?� >KA�,ILNF;H> �� ,LQB� QEB� KLK�>AG>@BKQ�
PBIB@QFLK�JBQELA�FP�KBBABA�1BIB@Q�1B>QQIB�cOPQ��QEBK�MOBPP�>KA�ELIA�QEB�"QOI�?RQQLK�LK�QEB�
HBV?L>OA��>KA�QEBK�PBIB@Q�,ILNF;H> �

�);=�1M?LM��BIF>�>IQH�NB?� IGG;H>�E?S�HIN�NB?� NLF�E?S�<?@IL?�SIO�=FC=E�IH�,ILN �
F;H>�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



�� ��"E>KDB�QEB�(L?�1Q>QRP�PIF@BO�PBIB@QFLK�QL�#0�

2EB�Q>?IB�OBPRIQP�PELT�QEBOB�>OB��� �%2�BJMILVBBP�FK�1B>QQIB�>KA�.LOQI>KA��2EB�.OLGB@QBA�1>I>OV�
gK@OB>PB�>CQBO�QEB�"-* �>AGRPQJBKQ�CLO�QEB�,LOQETBPQ�OBDFLK�FP������������

�

 <:HE8������'BA��7=468AG�,?<68E�,B?HG<BA�

�!2�* "!�#c(0"./ �

%FIQBO�?RQQLKP�>OB�IFJFQBA�QL�@LJ?FKFKD�cBIAP�RPFKD�>AS>K@BA�ILDF@�LO�@LJMIBU�@OFQBOF>�gC�QEB�A>Q>�
VLR� T>KQ� QL� cIQBO� OBNRFOBP� @LJMIBU� @OFQBOF>�� VLR� @>K� RPB� QEB��>P;H=?>� #CFN?L� AF>ILD� ?LU� 2EB�
 AS>K@BA�%FIQBO�TLOHP�AFfBOBKQIV�COLJ�QEB�#CFN?L�@LJJ>KA�FK�PBSBO>I�FJMLOQ>KQ�T>VP��

�

`� gQ�AFPMI>VP�QEB��>P;H=?>�#CFN?L�AF>ILD�?LU�FKPQB>A�LC�QEB� RQL%FIQBO�JBKR�

`� 7LR�QVMB�QEB�>AS>K@BA�@OFQBOF>�FK�>�PBM>O>QB�@OFQBOF>�O>KDB�FK�>�TLOHPEBBQ�>KA�>?LSB�QEB�
O>KDB�LC�@BIIP�LO�Q>?IB�QE>Q�VLR�T>KQ�QL�cIQBO�$U@BI�RPBP�QEB�PBM>O>QB�@OFQBOF>�O>KDB�FK�QEB�
�>P;H=?>�#CFN?L�AF>ILD�?LU�>P�QEB�PLRO@B�CLO�QEB�>AS>K@BA�@OFQBOF>�

�

%LO�BU>JMIB��VLR�PB>O@EBA�OB@LOAP�CLO�BJMILVBBP�FK�QEB�1B>QQIB�>KA�1>K�#FBDL�Le@BP� ,#�CLO�
BJMILVBBP�TLOHFKD�>Q�CRII�QFJB�?>PBP�� ,#�E>SB�>�?>PB�P>I>OV�?BQTBBK�QEB�?BILT�1>I>OV�0>KDBP��

�

!$&g,,g,& $6"$* �� � � ���



 <:HE8�������7I4A687� <?G8E��E<G8E<4�

�

2L�ORK�QEB�>?LSB�@LJMIBU�@OFQBOF>�JBKQFLKBA�>?LSB�CLIILT�QEB�?BILT�PQBMP��

�

�� %OLJ�QEB�"GJFIS??!;N; �PEBBQ��@IF@H�FK�QEB�Q>?IB��QEBK�PBIB@Q�QEB�#>Q>�Q>?�>KA�@IB>O�QEB�
@ROOBKQ�cIQBOP�?V�PBIB@QFKD�QEB�"IB>O�?RQQLK�

�� 1BIB@Q�QEB�2>?IB�2LLIP�#BPFDK�Q>?�>KA�QROK�Lf�QEB�2LQ>I�0LT�

�);=�1M?LM��DOMN�=FC=E�NB?�0;<F?�N;<�;H>�NOLH�Ib�NB?�0IN;F�.IQ�

�� 1BIB@Q�QEB��>P;H=?>�#CFN?L�PEBBQ�"IF@H�@BII� ���2EB�@OFQBOF>�JBKQFLKBA�FK�QEB�>?LSB�
BU>JMIB�E>P�>IOB>AV�?BBK�BKQBOBA�CLO�QEFP�>AS>K@BA�cIQBO�BUBO@FPB��,BUQ��VLR�TFII�RPB�>K�
>AS>K@BA�cIQBO�QL�@LMV�QEB�OB@LOAP�QE>Q�J>Q@E�QEBPB�@OFQBOF>�

�� %OLJ�QEB�!;N; �Q>?��@IF@H�QEB��>P;H=?> �?RQQLK�2EB� AS>K@BA�%FIQBO�AF>ILD�?LU�LMBKP�

�� "IF@H�QEB� IJS�NI�;HINB?L�FI=;NCIH �LMQFLK�?RQQLK�QL�@LMV�J>Q@EFKD�OB@LOAP�COLJ�QEB�
A>Q>�O>KDB�

�� "IF@H�FK�QEB�*FPQ�O>KDB�?LU�QL�J>HB�FQ�>@QFSB��>KA�QEBK�K>SFD>QB�QL�QEB�$JMILVBBP#>Q>�
PEBBQ��@IF@H�=?FF��� ��>KA�QEBK�MOBPP�>KA�ELIA�QEB� 0.( �>KA�/%c#0�>KA�/,� "��. �QL�
PBIB@Q�QEB�BKQFOB�Q>?IB�gK�QEB�*FPQ�O>KDB�?LU��VLR�TFII�PBB�"GJFIS??9!�7��FF8� FK�QEB�IFPQ�
O>KDB�?LU�

�);=�1M?LM�� 2EB�HBV?L>OA�PELOQ@RQ�LC�^"20*��1'g%2��1. "$! 0_�>I?M�HIN�QILE �FK�
$UBI�CLO�+>@�7LR�PELRIA�@IF@H�FK� ?FF��� ��P@OLII�ALTK�QL�QEB�BKA�LC�QEB�A>Q>��ELIA�ALTK�
QEB�/BC@N�E?S�>KA�@IF@H�FK�"?FF�(��� �QL�PBIB@Q�QEB�BKQFOB�Q>?IB�

�� "IF@H��LO�MOBPP�QEB�Q>?�HBV��QL�JLSB�QL�QEB�"OFQBOF>�0>KDB�?LU�

�� %OLJ�QEB� AS>K@BA�%FIQBO�PEBBQ��PBIB@Q� ��#��7LR�TFII�PBB�X�>P;H=?>�#CFN?LY� LCN?LC;�
MLMRI>QB�FK�QEB�@OFQBOF>�O>KDB�?LU�

�� "IF@H��LO�MOBPP�QEB�Q>?�HBV��QL�JLSB�QL�QEB�"LMV�QL�?LU��>KA�QEBK�@IF@H�@BII� ���QL�PMB@FCV�
QEB�IL@>QFLK�CLO�FKPBOQFKD�QEB�@LMFBA�OB@LOAP�7LR�TFII�PBB�X�>P;H=?>�#CFN?LY������ �FK�QEB�
"LMV�QL�@OFQBOF>�O>KDB�?LU�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



 <:HE8�������7I4A687� <?G8E��<4?B:H8��BK�

�

� ��"IF@H�+' �QL�@LMV�QEB�OB@LOAP�QE>Q�J>Q@E�QEB�>AS>K@BA�cIQBO�@OFQBOF>�1>SB�VLRO�TLOH�

2EB�>AS>K@BA�PB>O@E�OBPRIQP�IFPQ���BJMILVBBP�QE>Q�JBBQ�QEB�@OFQBOF>��-C�QEBPB���BJMILVBBP��LKIV���
CRII�QFJB�BJMILVBB�FK�1>K�#FBDL�E>P�>�@ROOBKQ�P>I>OV�?BQTBBK���������>KA���������ALII>OP��>KA���
CRII�QFJB�1B>QQIB�BJMILVBBP�E>SB�>�@ROOBKQ�P>I>OV�?BQTBBK���������>KA���������ALII>OP�

�

 <:HE8�������7I4A687� <?G8E�+8FH?GF�

c*/".0�0��(" �

�*BQ]P�OBSFBT�>KLQEBO�>T>V�QL�QROK�>�O>KDB�LC�A>Q>�FKQL�>�Q>?IB�

!$&g,,g,& $6"$* �� � � ���



�� 1BIB@Q�QEB��>P;H=?>�#CFN?L�PEBBQ��>KA�@IF@H�@BII� ���

�� %OLJ�QEB�gKPBOQ�Q>?��@ELLPB�0;<F? �

�� 2EB�"OB>QB�2>?IB�AF>ILDRB�?LU�TFII�>MMB>O�

�� +>HB�PROB�^+V�Q>?IB�E>P�EB>ABOP_�FP�PBIB@QBA�PL�$U@BI�OB@LDKFWBP�QEB�@LIRJK�EB>AFKDP�

�� "IF@H�+' �$U@BI�QROKP�LRO�>AS>K@B�PB>O@E�A>Q>�FKQL�>�Q>?IB�

�� 1LOQ�QEB�Q>?IB�FK�>P@BKAFKD�LOABO�� �8���?V�1QLOB��>KA�$JMILVBB�g#��QEBK�*>PQ�,>JB�%CHN��
 FC=E�NB?�!;N;�N;<�� FC=E�NB?�/ILN�<ONNIH��;>>�F?P?FM�@IL�NB?�NBL??�_?F>M�

��  RQLcQ�QEB�@LIRJK�TFAQEP�>KA�OLT�EBFDEQ�QL�J>HB�PROB�QEB�EB>AFKD�OLT�FP�SFPF?IB�

�� 1>SB�VLRO�TLOH�

�

$U@BI�QROKP�QEB�FKCLOJ>QFLK�FKQL�>�Q>?IB�>KA�PLOQP�>@@LOAFKDIV��

�

 <:HE8�������7I4A687� <?G8E�-45?8�

�*�(56c*$� 3+.'/%""0� !�0��

�

c*0.+!1 0c+*�0+�,c2+0�0��("/�

 KLQEBO�T>V�QL�>K>IVWB�Q>?IB�FKCLOJ>QFLK�FP�TFQE�.FSLQ2>?IBP� �.FSLQ2>?IB�FP�>�MLTBOCRI�QLLI�QE>Q�
@>I@RI>QBP��PRJJ>OFWBP��>KA�>K>IVWBP�Q>?IB�A>Q>�QL�@LJM>OB��M>QQBOKP��>KA�QOBKAP�.FSLQ2>?IBP�>OB�
FKPBOQBA�AFOB@QIV�COLJ�>�Q>?IB��IFKHFKD�QEB�Q>?IB�A>Q>��&BKBO>IIV�PMB>HFKD��TEBK�VLR�MFSLQ�LK�QEB�
Q>?IB�A>Q>�VLR�>OB�OBLOD>KFWFKD�QEB�Q>?IB�FKCLOJ>QFLK�QL�OBSB>I�AFfBOBKQ�IBSBIP�LC�ABQ>FI�QE>Q�>IILT�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



VLR�QL�>K>IVWB�PMB@Fc@�PR?DOLRMP�LC�FKCLOJ>QFLK�>KA�PRJJ>OFWB�A>Q>�NRF@HIV�>KA�B>PFIV�TFQELRQ�
E>SFKD�QL�@E>KDB�QEB�PQOR@QROB�LO�I>VLRQ�LC�QEB�LOFDFK>I�Q>?IB�>OB>�

5EBK�VLR�MRII�Q>?IB�A>Q>�FKQL�>�.FSLQ2>?IB�QEBOB�>OB�CLRO�J>FK�>OB>�cBIAP��0LTP��"LIRJKP��4>IRBP��
>KA�%FIQBOP��2EB�0LTP�>KA�"LIRJKP�cBIAP�@>K�FKQBO@E>KDB�NRF@HIV�QL�PRJJ>OFWB�QEB�A>Q>�FK�AFC�
CBOBKQ�T>VP�LO�QL�ORK�KBT�OBMLOQP�?>PBA�LK�QEB�NRBPQFLK�LO�@OFQBOF>�?BFKD�>PHBA�2EB�4>IRB�cBIA�
FP�A>Q>�COLJ�QEB�Q>?IB�QE>Q�@>K�?B�@>I@RI>QBA��LO�QE>Q�@LKQ>FK�S>IRBP�QE>Q�QEB�.FSLQ2>?IB�TFII�PRJ�
J>OFWB�2EB�4>IRBP�cBIA�E>P�JRIQFMIB�PBQQFKDP�QL�@ELLPB�ELT�VLR�T>KQ�QL�@>I@RI>QB�QEB�A>Q>��13+��
"-3,2�� 4$0 &$��+g,��+ 6��>KA�@>K�BSBK�PELT�QEB�AFPMI>VBA�S>IRBP�>P�>�MBO@BKQ>DB�LC�QEB�QLQ>I��
@LIRJK�QLQ>I��DO>KA�QLQ>I��>KA�PL�LK�*>PQIV��FP�QEB�%FIQBOP�>OB>��TEF@E�OBPQOF@QP�QEB�.FSLQ2>?IB�QL�LKIV�
PELT�QEB�S>IRBP�J>Q@EFKD�PMB@FcBA�@OFQBOF>�

%LRO�.OFJ>OV�.FSLQ2>?IB� OB>P��

%FDROB�����%LRO�.OFJ>OV�.FSLQ2>?IB� OB>P�

gK�LRO�PFQR>QFLK��PELTK�?BILT��TB�TFII�@OB>QB�>�.FSLQ2>?IB�QL�PRJJ>OFWB�BJMILVBB�A>Q>�QL�PELT�
.OLGB@QBA�1>I>OV�gK@OB>PBP��CLO�?LQE�.>OQ�2FJB��.2��>KA�%RII��2FJB��%2��BJMILVBBP�CLO�>II�PQLOB�IL@>�
QFLKP�

�

!$&g,,g,& $6"$* �� � � ���



 <:HE8������)4EGF�(9���)<IBG-45?8�

�

%LIILT�QEB�?BILT�PQBMP�QL�BUMILOB�>KA�?RFIA�>�.FSLQ2>?IB�OBMLOQ�

�� "IF@H�QEB�"GJFIS??!;N; �PEBBQ�"IF@H�>KVTEBOB�FK�QEB�Q>?IB�>OB>�

�� %OLJ�QEB�cHM?LN�Q>?��@ELLPB�,CPIN0;<F?�

�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



 <:HE8������VAF8EG�)<IBG-45?8�

�

� ��%OLJ�QEB�"OB>QB�.FSLQ2>?IB�AF>ILDRB�?LU��J>HB�PROB�QEB�.FSLQ2>?IB�OBMLOQ�TFII�?B�MI>@BA�
FK�>�*?Q�3ILEMB??N ��>KA�@IF@H�+' �

�

 <:HE8�������E84G8�)<IBG-45?8��<4?B:H8��BK�

!$&g,,g,& $6"$* �� � � ���



�

��,LQF@B�>�KBT�PEBBQ��1EBBQ���FP�FKPBOQBA��>Q�QEB�?LQQLJ�LC�QEB�TLOH?LLH��QE>Q�@LKQ>FKP�QEB�
.FSLQ2>?IB��>OB>�>KA�cBIAP�AF>ILDRB�?LU��0BK>JB�QEB�ABC>RIQ�K>JB��1EBBQ����QL�/NIL?,0 �

�

 <:HE8������)<IBG-45?8�0<A7BJ�

�

� ��%OLJ�QEB�.FSLQ2>?IB�M>KB��AO>D�>KA�AOLM�QEB�/NIL? �EB>AFKD�QL�QEB�.IQM �PB@QFLK�LC�.FSLQ�
2>?IB�cBIA�>OB>�

�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



 <:HE8������)<IBG-45?8�+BJ�,8?86G<BA�

�

� �%OLJ�QEB�.FSLQ2>?IB�cBIAP�IFPQ�AO>D�>KA�AOLM�QEB�,LID?=N?>�/;F;LS�cH=L?;M?�EB>AFKD�QL�
QEB�2;FO?M�PB@QFLK�

�

!$&g,,g,& $6"$* �� � � ���



 <:HE8������)<IBG-45?8�/4?H8�,8?86G<BA�

�

� ��#O>D�>KA�#OLM�QEB�&I<�/N;NOM�EB>AFKD�QL�QEB� IFOGHM�cBIA�PB@QFLK�,LQF@B�QEB�(L?�1Q>QRP�
@>QBDLOFBP�AFPMI>V�gK�QEFP�@>PB��AFPMI>VFKD�%RII�2FJB��%2��>KA�.>OQ�2FJB��.2��BJMILVBBP�

�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



 <:HE8������)<IBG-45?8��B?H@AF�,8?86G<BA�

�

#+.)�00c*$�,c2+0�0��("/�

 CQBO� @OB>QFKD� >� .FSLQ2>?IB� >KA� >AAFKD� QEB� cBIAP� QE>Q� VLR� T>KQ� QL� >K>IVWB�� VLR� J>V� T>KQ� QL�
BKE>K@B�QEB�OBMLOQ�QL�FK@IRAB�PIF@BOP��LO�DO>MEP�>KA�LO�CLOJ>Q�QEB�A>Q>�QL�J>HB�FQ�B>PFBO�QL�OB>A�
>KA�P@>K�CLO�ABQ>FIP�5EBK�@IF@HBA�FK�QEB�.FSLQ2>?IB�>OB>�VLR�TFII�PBB�>�@LKQBUQR>I�Q>?�>MMB>O�LK�

QEB�OF??LK��@LKQ>FKFKD�.FSLQ2>?IB�2LLIP�>KA�QTL�PMB@Fc@�Q>?P�� K>IVWB�>KA�#BPFDK��);=�1M?LM��
NB?L?�CM�HIN�;�Z,CPIN0;<F?�0IIFM[�N;<�<ON�SIO�QCFF�M??�NQI�N;<M�H;G?>��,CPIN0;<F?��H;FST?�
;H>�!?MCAH�0B?S�;L?�IHFS�PCMC<F?�QB?H�SIO�B;P?�=FC=E?>�CHMC>?�NB?�,CPIN0;<F?�;L?;�

2EB�  K>IVWB�Q>?�@LKQ>FKP�QLLIP�PMB@Fc@>IIV�CLO�BU>JFKFKD�A>Q>��CLO�BU>JMIB��QEB�>?FIFQV�QL�FKPBOQ�
1IF@BOP��LO�.FSLQ"E>OQP�2EB�#BPFDK�Q>?�@LKQ>FKP�QLLIP�QE>Q�PMB@Fc@>IIV�QFB�QL�ELT�QEB�Q>?IB�>KA�A>Q>�
SFPF?IV�AFPMI>V�%LO�BU>JMIB��TEBK�VLR�E>SB�>�ILQ�LC�A>Q>�FK�VLRO�.FSLQ2>?IB��FQ�J>V�EBIM�QL�PELT�
?>KABA�OLTP�LO�@LIRJKP�CLO�B>PV�P@>KKFKD�LO�QL�EFDEIFDEQ�FJMLOQ>KQ�A>Q>�QL�J>HB�FQ�PQ>KA�LRQ�

%LIILT�QEB�?BILT�PQBMP�QL�>AA�CLOJ>Q�QEB�.FSLQ2>?IB��>KA�>AA�>�.FSLQ"E>OQ�

�� "IF@H�FK�QEB�.FSLQ2>?IB�%OLJ�QEB�.FSLQ2>?IB�2LLIP�@ELLPB�QEB�#BPFDK�Q>?�

�� gK�QEB�.FSLQ2>?IB�1QVIBP�D>IIBOV�PBIB@Q�QEB�*FDEQ�!IRB��.FSLQ�1QVIB�+BAFRJ�1QVIB����CLOJ>Q�

!$&g,,g,& $6"$* �� � � ���



 <:HE8������%<:;G3�?H8�&87<H@�,GL?8�)<IBG���

�

� ��2L�CLOJ>Q�QEB�.FSLQ2>?IB�KRJ?BOP��PBIB@Q�!���#��"IF@H�QEB�'LJB�Q>?� MMIV�QEB�"ROOBK@V�
KRJ?BO�CLOJ>Q�>KA�AB@OB>PB�QEB�AB@FJ>I�MI>@B�QL�WBOL�AB@FJ>IP�

�-;8�4?G8EA4G<I8�@8G;B7�GB�AH@58E�9BE@4GG<A:�<A�4� )<IBG-45?8�<F�GB�8KC4A7�G;8�@8AH�BA� I4?H8�S8?7��
,H@�B9�)EB=86G87�,4?4EL�VA6E84F8���?<6>�G;8�/4?H8� <8?7�,8GG<A:F���;BBF8�'H@58E� BE@4G�4A7�4CC?L�G;8�

78F<E87�AH@58E�9BE@4G�BCG<BA���&46�.F8EF�F;BH?7�6?<6>�G;8�F@4??�6<E6?8�J<G;�4A�Q<R��A8KG�GB�Q,H@�)EB�
=86G87�,4?4EL�VA6E84F8R�<A�G;8�/4?H8F�F86G<BA�G;8A�6?<6>�G;8�'H@58E�5HGGBA�GB�6;4A:8�G;8�'H@58E� BE�

@4G�� ��

*+3�("0Y/� ."�0"���,c2+0 %�.0 ��

� ��"IF@H�FK�QEB�.FSLQ2>?IB�"IF@H�QEB� K>IVWB�Q>?�"ELLPB�QEB�.FSLQ"E>OQ�?RQQLK�LK�QEB�0F??LK�

� ��%OLJ�QEB�IFPQBA�@E>OQ�QVMBP��@ELLPB�"LIRJK�� KA�PBIB@Q�QEB��#�"IRPQBOBA�"LIRJK�LMQFLK�
"IF@H�-)�

�);=� 1M?LM� �-KIV� >� ?>PF@�� �#� @LIRJK� @E>OQ� FP� >S>FI>?IB� TEBK� @IF@HFKD� QEB�,CPIN�
 B;LN �?RQQLK�gK�LOABO�QL�PBIB@Q�>�AFfBOBKQ�@E>OQ�QVMB��PR@E�>P�QEB��#�@IRPQBOBA�@LIRJK�
LMQFLK��VLR�JRPQ�AL�QEB�CLIILTFKD��

� � "IF@H�LK�QEB��#�@E>OQ�QE>Q�T>P�GRPQ�FKPBOQBA�

� � "IF@H�QEB�!?MCAH�N;<�LK�QEB�0F??LK�

� � "IF@H�QEB� B;HA?� B;LN�0SJ? �?RQQLK�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



� � 1BIB@Q�QEB��#�"IRPQBOBA�"LIRJK�LMQFLK�

�

 <:HE8����������?HFG8E873�B?H@A��;4EG�

�

� ��+LSB�QEB�.FSLQ"E>OQ�RKABO�QEB�.FSLQ2>?IB�>OB>�0BPFWB�>@@LOAFKDIV��1>SB�VLRO�TLOH�

,LQB�QEB�CLOJ>QQFKD�@E>KDBP�FK�QEB�KBT�@E>OQ�?BILT�2EB�^(L?�1Q>QRP_�>KA�^1QLOB_�?RQQLKP�>OB�@LI�
RJK�>KA�OLT�^cIQBOP_�CLO�QEB�.FSLQ�"E>OQ�

�);=�1M?LM� �$U@BI�CLO�+>@�ALBP�KLQ�FKPBOQ�QEBPB�CLOJ>QQFKD�@E>KDBP�TFQEFK�>��.FSLQ�"E>OQ�
7LR�@>K�>AA�>�@E>OQ�QFQIB�?V�@IF@HFKD�QEB�^ AA�"E>OQ�$IBJBKQ_�?RQQLK�COLJ�QEB�#BPFDK�Q>?�gQ�
FP�HIN�JIMMC<F?�QL�>AA�QEB�^@E>OQ�cIQBO_�?RQQLKP�>P�PELTK�FK�%FDROB�����2EB�cIQBOP�LK�QEB�
MFSLQ�Q>?IB�@>K�?B�RPBA�QL�>IPL�cIQBO�QEB�@LIRJKP�>KA�OLTP�FK�QEB�.FSLQ�"E>OQ�

�

!$&g,,g,& $6"$* �� � � ���



 <:HE8������)<IBG-45?8�,B?HG<BA�

/1�0+0�(/�

 KLQEBO�T>V�QL�PRJJ>OFWB�A>Q>�FP�?V�RPFKD�PR?QLQ>IP� K>IVWFKD�>�I>ODB�A>Q>�O>KDB�RPR>IIV�FK@IRABP�
J>HFKD�@>I@RI>QFLKP�LK�QEB�A>Q>�7LR�@>K�PRJJ>OFWB�QEB�A>Q>�?V�>MMIVFKD�PRJJ>OV�CRK@QFLKP�PR@E�
>P�"-3,2��13+��>KA� 4$0 &$�QL�QEB�BKQFOB�LOD>KFWBA�O>KDB�LC�FKCLOJ>QFLK�1R?QLQ>IP��FK�DBKBO>I��
>OB�PRJJ>OV�CRK@QFLKP�>MMIFBA�QL�M>OQP�LC�>K�LOD>KFWBA�A>Q>�O>KDB�

%LO�BU>JMIB��VLR�@>K�13+�"ROOBKQ�1>I>OFBP�CLO�BJMILVBBP�COLJ�B>@E�1QLOB�IL@>QFLK�2L�PR?QLQ>I�
QEB�FKCLOJ>QFLK�QEB�A>Q>�JRPQ�cOPQ�?B�PLOQBA�?V�QEB�1QLOB�cBIA�%LO�PR?QLQ>IP��QEB�cBIA�QE>Q�VLR�
PLOQ�FP�OBCBOOBA�QL�>P�QEB�@LKQOLI�cBIA�%LO�BU>JMIB��FC�VLR�@ELLPB�QEB�1QLOB�IL@>QFLK�>P�VLRO�@LK�
QOLI�cBIA��>II�LC�QEB�1B>QQIB��1>K�#FBDL��.LOQI>KA��>KA�1>K�%O>K@FP@L�BKQOFBP�TFII�?B�DOLRMBA�QLDBQEBO�
TFQEFK�QEB�A>Q>�O>KDB�2EB�13+�CRK@QFLK�QEBK�@>K�?B�>MMIFBA�QL�13+�QEB� "ROOBKQ�1>I>OV�cBIAP�
CLO�B>@E�1QLOB� IL@>QFLK�$U@BI�@>I@RI>QBP�>KA�AFPMI>VP�QEB�PR?QLQ>I�B>@E�QFJB�QEB�1QLOB� IL@>QFLK�
@E>KDBP�

 �KBT�OLT�@LKQ>FKFKD�>�PR?QLQ>I�LC�QE>Q�M>OQF@RI>O�IL@>QFLK�TFII�?B�FKPBOQBA��>KA�TEBOBSBO�QEB�cBIA�
@E>KDBP�>�S>IRB�TFII�AFPMI>V��>�PR?QLQ>I�DOLRM�LC�OB@LOAP��$U@BI�RMA>QBP�QEB�PR?QLQ>I�>RQLJ>QF@>IIV�
TEBK�QEB�@LKQOLI�cBIA�FP�@E>KDBA�gK�QEBLOV��TEBK�PR?QLQ>IFKD��VLR�>OB�>AAFKD�>�@>I@RI>QFLK�OLT�
QL�QEB�PBQ�LC�A>Q>�� AAFKD�OLTP�QE>Q�QLQ>I�FKCLOJ>QFLK�FK�QEB�JFAAIB�LC�>�Q>?IB�TLRIA�@LJMOLJFPB�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



QEB�FKQBDOFQV�LC�A>Q>�FK�QEB�Q>?IB��2EB�Q>?IB�QLLIP�TLRIA�ILLH�>Q�QEB�QLQ>I�>P�>�OB@LOA��KLQ�>�@>I@RI>�
QFLK�2EBOBCLOB�QEB�1R?QLQ>I�CB>QROB�@>KKLQ�?B�RPBA�FK�Q>?IFKD��>KA�@>K�LKIV�?B�>MMIFBA�QL�>�KLOJ>I�
O>KDB�LC�A>Q>�7LR�JRPQ�@LKSBOQ�>II�Q>?IBP�QL�>�O>KDB�MOFLO�QL�PR?QLQ>IFKD�

+RIQFMIB�CRK@QFLKP�@>K�?B�>MMIFBA�TFQEFK�QEB�P>JB�1R?QLQ>I��%LO�BU>JMIB��TB�TFII�BUMILOB�ELT�VLR�
@>K�13+� "ROOBKQ�1>I>OV]P�>KA�>IPL�MOLSFAB�QEB�  4$0 &$� "ROOBKQ�1>I>OV�CLO�B>@E�1QLOB� IL@>QFLK�
TFQEFK�QEB�P>JB�1R?QLQ>I�,LQB�1R?QLQ>I�A>Q>�@>K�>IPL�?B�cIQBOBA�

2EB�?BPQ�MO>@QF@B�TEBK�PR?QLQ>IFKD�FP�QL�CLIILT�CLRO�ORIBP��

�

 <:HE8������,H5GBG4?�+H?8F�

�

%LIILT�QEB�?BILT�PQBMP�QL�1R?QLQ>I�QEB�$JMILVBB�#>Q>�>KA�MOLSFAB�>�QLQ>I�"ROOBKQ�1>I>OV�MBO�1QLOB�

�

�� 1BIB@Q�QEB�"GJFIS??�!;N; �PEBBQ�gC�KB@BPP>OV�@IB>O�>KV�cIQBOP�>MMIFBA�QL�QEB�A>Q>�?V�
@IF@HFKD�QEB�#>Q>�Q>?�>KA�@ELLPFKD�QEB�"IB>O�cIQBO�LMQFLK�

�� %OLJ�QEB�#>Q>�Q>?��@ELLPB�1LOQ�?RQQLK�1LOQ�QEB�1QLOB�*L@>QFLK��RPFKD�QEB�MOBCBOOBA�"RP�
QLJ�*FPQ�LOABO�LC�1B>QQIB��1>K�#FBDL��.LOQI>KA��>KA�1>K�%O>K@FP@L�gC�QEB�IFPQ�TB�PBQ�RM�MOB�
SFLRPIV�FP�KLQ�>S>FI>?IB�QVMB�QEB�BKQOFBP�FK�QEB�*FPQ�BKQOFBP�>OB>�"ELLPB� AA��>KA�QEBK�-)�

!$&g,,g,& $6"$* �� � � ���



�

 <:HE8�������HFGB@�,BEG
��HFGB@�%<FG��<4?B:H8��BK��

�

� ��"ELLPB�QEB�2>?IB�2LLIP�#BPFDK�Q>?� �);=�1M?LM�� GRPQ�@IF@H�QEB�Z0;<F?[�N;< �

1BIB@Q�^ IHP?LN�NI� .;HA? _�$U@BI�TFII�AFPMI>V�>�JBPP>DB�>PHFKD�FC�VLR�OB>IIV�T>KQ�QL�
@LKSBOQ�QEB�Q>?IB�?>@H�QL�>�KLOJ>I�O>KDB��"ELLPB�5?M�

 <:HE8�������BAI8EG�-B���+4A:8�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



� �"IF@H�QEB�#>Q>�Q>?��FK�QEB�-RQIFKB�DOLRM�cKA�>KA�PBIB@Q�QEB�1R?QLQ>I�"LJJ>KA��,LQF@B�QEB�
EB>AFKD�OLT�KL�ILKDBO�E>P�cIQBOP�?RQQLKP�2EB�A>Q>�ILLHP�IFHB�>�Q>?IB�?RQ�FP�KLQ�>�Q>?IB�2EB�
Q>?IB�QLLIP�>OB�KLQ�>@QFSB��>KA�QEB�FKCLOJ>QFLK�FP�>�KLOJ>I�O>KDB��

� ��gK�QEB�1R?QLQ>I�AF>ILDRB�?LU��@ELLPB�QEB�1QLOB�cBIA�FK�QEB�^�N�?;=B�=B;HA?�CH_�%LO�QEB�
1̂M?�#OH=NCIH�_�@ELLPB�/OG ��>KA�LKIV�@EB@H� OLL?HN�/;F;LS �"IF@H�+'�

 <:HE8������,H5GBG4?��<4?B:H8��BK�

�

��,LQF@B�QEB�"ROOBKQ�1>I>OV�@LIRJK�FP�QLQ>IBA��MBO�IL@>QFLK�1>SB�VLRO�TLOH�

�

!$&g,,g,& $6"$* �� � � ���



 <:HE8������,H5GBG4?�,B?HG<BA�

13!2-2 *�-32*g,$�4g$5�
2EB�-RQIFKB�SFBTP��IL@>QBA�LK�QEB�IBCQ�PFAB�M>KBI���PELT�PRJJ>OV�PQ>QFPQF@P�2EB�-RQIFKB�QLLI��TFQE�
IBSBIP��>IILTP�VLR�QL�@LKQOLI�QEB�BUM>KPB�LC�ABQ>FI�AFPMI>VBA�FK�QEB�TLOHPEBBQ�2EB�$JMILVBB#>Q>�
TLOHPEBBQ�E>P�QEOBB�IBSBIP�FK�QEB�LRQIFKB�LC�FQP�A>Q>�O>KDB��

`� *BSBI����AFPMI>VP�LKIV�QEB�DO>KA�QLQ>IP�

`� *BSBI����AFPMI>VP�QEB�QLQ>I�PMBKQ�>Q�B>@E�1QLOB�

`� *BSBI����AFPMI>VP�QEB�QLQ>I�1>I>OV�

�

%FDROB�����>?LSB�PELTP�QEB�*BSBI� ��-RQIFKB��>II�QEB�BJMILVBB�ABQ>FI�MBO�PQLOB�IL@>QFLK�"IF@HFKD�
QEB�LRQIFKB�?RQQLKP�IL@>QBA�QL�QEB�IBCQ�LC�QEB�OLT�KRJ?BOP�IBQP�VLR�@ELLPB�ELT�JR@E�ABQ>FI�VLR�
T>KQ�QL�PBB�FK�QEB�TLOHPEBBQ� �,LQB�QE>Q�QEB�QEOBB�IBSBI�KRJ?BOP�>OB�>Q�QEB�QLM�IBCQ�PFAB�LC�QEB�
TLOHPEBBQ��GRPQ�?BILT�QEB�,>JB�?LU��

7LR�TFII�RPB�QEB�LRQIFKB�?RQQLKP�QL�BUM>KA�>KA�@LII>MPB�AFfBOBKQ�PB@QFLKP�LC�
QEB�A>Q>�O>KDB�

�� "IF@H�IBSBI���,LQF@B�FQ�AFPMI>VP�QEB�&O>KA�2LQ>I�

�� "IF@H�IBSBI���,LQF@B�QEB�QLQ>IP�CLO�>II�PQLOB�IL@>QFLKP�>OB�AFPMI>VBA�

�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



 <:HE8������,H5GBG4?�(HG?<A8�%8I8?���

�

�

�!!c*$���/1�0+0�(�3c0%c*���/1�0+0�(�

 P�JBKQFLKBA�>Q�QEB�?BDFKKFKD�LC�QEB�PB@QFLK��
VLR�@>K�RPB�JRIQFMIB�CRK@QFLKP�TFQEFK�QEB�P>JB�

PR?QLQ>I��5B�TFII�KLT�BUMILOB�ELT�VLR�@>K�13+�"ROOBKQ�1>I>OV]P�>KA�>IPL�MOLSFAB�QEB� SBO>DB�
"ROOBKQ�1>I>OV�CLO�B>@E�1QLOB�IL@>QFLK�TFQEFK�QEB�P>JB�1R?QLQ>I�

�

�� "IF@H�TFQEFK�QEB�1R?QLQ>I�A>Q>��DL�QL�QEB�-RQIFKB��@IF@H�*BSBI����QL�AFPMI>V�>II�QEB�PR?QLQ>I�
A>Q>�

�� %OLJ�QEB�#>Q>�Q>?��>KA�@IF@H�1R?QLQ>I�

�� gK�QEB�1R?QLQ>I�AF>ILDRB�?LU��PBIB@Q�QEB�1QLOB�cBIA�CLO�QEB�^�N�?;=B�=B;HA?�CH�[ �LMQFLK�

�� gK�QEB�^1M?�@OH=NCIH�[�PB@QFLK�PBIB@Q�QL�AFPMI>V�QEB��P?L;A? �

�� -KIV�@EB@H�QEB� OLL?HN�/;F;LS �cBIA�FK�QEB�Z�>>�MO<NIN;F�NI�M?=NCIH�[��,LQB�$U@BI�TFII�
ABC>RIQ�@EB@H�PLJBQEFKD�FK�QEFP�>OB>��3K@EB@H�>KV�LQEBO�cBIAP��

�� 3K@EB@H�Z.?JF;=?�=OLL?HN�MO<NIN;FM[��TB�AL�KLQ�T>KQ�QL�OBMI>@B�QEB�@ROOBKQ�PR?QLQ>I�
PRJJFKD�QEB�"ROOBKQ�1>I>OV�

�� "IF@H�-)�

 <:HE8������,H5GBG4?�0<G;<A���,H5GBG4?�

�

!$&g,,g,& $6"$* �� � � ���



� �� ,LQF@B�B>@E� IL@>QFLK�FP�KLT�PR?QLQ>IBA�PELTFKD�QEB�  SBO>DB�>KA�2LQ>I� "ROOBKQ�1>I>OV�
$U@BI�E>P�>IPL�>AABA��QE�IBSBI�QL�QEB�-RQIFKB��>@@LRKQFKD�CLO�QEB� SBO>DBP��1>SB�VLRO�TLOH�

�

 <:HE8������,B?HG<BA
�,H5GBG4?�0<G;<A���,H5GBG4?�

'?S�0;E?;Q;SM�

`�  �Q>?IB�FP�J>AB�RM�LC�>�A>Q>�PBQ�QE>Q�FP�LOD>KFWBA�FKQL�@LIRJKP�>KA�OLTP�OBMOBPBKQFKD�cBIAP�

>KA�OB@LOAP��PR@E�>P�BJMILVBB�FKCLOJ>QFLK�

`� 7LR�@>K�@OB>QB�>�Q>?IB�?V�@IF@HFKD�CLOJ>QQFKD�QEB�A>Q>�PBQ�>P�>�Q>?IB��LO�RPFKD�QEB�gKPBOQ�2>?IB�

CB>QROB�

`� $U@BI�LfBOP�MOB�?RFIQ�Q>?IB�PQVIBP��>KA�LMQFLKP�QL�@ELLPB�COLJ�QL�CLOJ>Q�>�Q>?IB�

`� 7LR�@>K�>AA�OB@LOAP��OLTP��>KA�LRO�cBIAP��@LIRJKP��QL�>�Q>?IB�7LR�@>K�QEBK�PLOQ�QL�OBLOD>KFWB�

VLRO�A>Q>�

`� %OBBWFKD�EB>AFKD�HBBMP�VLRO�@LIRJK�EB>AFKDP�AFPMI>VBA�TEFIB�VLR�P@OLII�QEOLRDE�VLRO�Q>?IB�

A>Q>�

`� 7LR�@>K�RPB�QEB�cIQBO�>OOLTP�FK�QEB�Q>?IB�EB>AFKDP�QL�PLOQ�?V�>�PFKDIB�@LIRJK�5EBK�PLOQFKD�?V�

JLOB�QE>K�LKB�cBIA��RPB�QEB��"RPQLJ�1LOQ�LMQFLK�

`� "RPQLJ�*FPQ�1LOQP�@>K�?B�RPBA�TEBK�>�cBIA�KBBAP�QL�?B�PLOQBA�FK�>�PMB@F>I�T>V�

`�  �PIF@BO�FP�>�SFPR>I�cIQBO�?RQQLK��L?GB@Q��RPBA�QL�cIQBO�A>Q>�FK�>K�$U@BI�Q>?IB�$>@E�RKFNRB�S>IRB�

���
,-0$$, !0-5,� !  0! 0 * 4$� '  **g$ .3,"-" '  0� (3*g$ 0-+$7� + 07 1"' 28�  02 1"' ,$g#$0�

 ,# #g ,$ 1'g,&*$#$")$0



FK�QEB�cBIA�FP�>�?RQQLK�

`�  �.FSLQ2>?IB�FP�>K�FKQBO>@QFSB�Q>?IB�QE>Q�PRJJ>OFWBP�A>Q>�COLJ�>�A>Q>�PLRO@B�PR@E�>P�>�A>Q>�

O>KDB�LO�>K�$U@BI�Q>?IB�

`� 2EB�1R?QLQ>I�QLLI�FK@IRABP�PRJJ>OV�PQ>QFPQF@P�CLO�B>@E�DOLRM�LC�OB@LOAP�$U@BI�LOD>KFWBP�PR?QL�

Q>IP�RPFKD�>K�LRQIFKB�QE>Q�@>K�?B�BUM>KABA�LO�@LKQO>@QBA�QL�SFBT�LO�EFAB�ABQ>FIP�>?LRQ�QEB�A>Q>�

^���gKQBOJBAF>QB�2>?IB�1HFIIP_�?V�'>IIFB�.RK@L@E>O��.LOQI>KA�"LJJRKFQV�"LIIBDB�FP�IF@BKPBA�RKABO�
""�!7����

!$&g,,g,& $6"$* �� � � ���

https://www.pcc.edu/
http://creativecommons.org/licenses/by/4.0
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5.4 Chapter Practice 
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�);=�1M?LM� �ELIA�ALTK�QEB� NLF�E?S�>KA�@IF@H�QEB�,LSBJ?BO�����PEBBQ�K>JB�"ELLPB�
0BK>JB�

�� 2VMB�^#B@BJ?BO_�>KA�MOBPP�$KQBO�
*IN?�@IL�;FF�OM?LM��VLR�@>K�>IPL�ALR?IB�@IF@H�>�PEBBQ�Q>?�K>JB�QL�OBK>JB�FQ�

�� "IF@H�LK�QEB�#B@BJ?BO�PEBBQ�

�� "IF@H�LK�!��>KA�@E>KDB�^,LSBJ?BO_�QL�^#B@BJ?BO_�!B�@>OBCRI�KLQ�QL�@IF@H�LK�QEB�
^+LKQEIV�!RADBQ_�FJ>DB�

�� +>HB�QEB�CLIILTFKD�A>Q>�@E>KDBP��

���
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� � +FP@BII>KBLRP�������

� � !LKRP�� ���� ��FQ]P�QEB�ELIFA>VP���

� � %OBBI>K@B��ABIBQB�>JLRKQ�

�� 1>SB�VLRO�TLOH�

�� .LFKQ�VLRO�JLRPB�>Q�QEB�!?=?G<?L� PEBBQ�Q>?�>Q�QEB�?LQQLJ�LC�QEB�P@OBBK�

�� 'LIA�ALTK�VLRO�IBCQ�JLRPB�?RQQLK�>KA�QEBK�MOBPP�>KA�ELIA�ALTK�QEB�"20*�HBV���);=�
1M?LM�ELIA�ALTK�+JNCIH�HBV��

�� #O>D�VLRO�JLRPB�QL�QEB�OFDEQ��PQFII�ELIAFKD�ALTK�QEB�IBCQ�JLRPB�?RQQLK�>KA�QEB�"20*�HBV��
RKQFI�QEB�?I>@H�ALTK�MLFKQFKD�>OOLT�FP�QL�QEB�OFDEQ�LC�QEB�!?=?G<?L� PEBBQ�

��� *BQ�DL�LC�QEB�JLRPB�?RQQLK�>KA�QEBK�QEB�"20*�HBV�7LR�PELRIA�KLT�E>SB�>�!?=?G<?L�
���� PEBBQ�QL�QEB�OFDEQ�LC�QEB�!?=?G<?L� PEBBQ�

��� 0BK>JB�QEB�!?=?G<?L���� PEBBQ�,L;=NC=?�

/ECFF�.?@L?MB?L�

 IJSCHA�;�/B??N�

�� .LFKQ�VLRO�JLRPB�>Q�QEB�MB??N�SIO�Q;HN�NI�=IJS�>Q�QEB�?LQQLJ�LC�QEB�P@OBBK�

�� 'LIA� ALTK� VLRO� IBCQ� JLRPB� ?RQQLK� >KA� QEBK� MOBPP� >KA� ELIA� ALTK� QEB� "20*� HBV� ��);=�

1M?LM�ELIA�ALTK�QEB�+JNCIH�HBV��

�� #O>D�VLRO�JLRPB�QL�QEB�OFDEQ��PQFII�ELIAFKD�ALTK�QEB�IBCQ�JLRPB�?RQQLK�>KA�QEB�"20*�HBV��RKQFI�

QEB�?I>@H�ALTK�MLFKQFKD�>OOLT�FP�QL�QEB�OFDEQ�LC��SIOL�?RCMNCHA�MB??N�

�� *BQ�DL�LC�QEB�JLRPB�?RQQLK�>KA�QEBK�QEB�"20*�HBV�7LR�PELRIA�KLT�E>SB�>�/B??NH;G? ���� �QL�

QEB�OFDEQ�LC�QEB�ILCACH;F�MB??N�

�� 0BK>JB�QEB�/B??NH;G? ����� PEBBQ�>P�ABPFOBA�

)+2c*$� �*!� !"("0c*$� /%""0/�

1LJBQFJBP�VLRO�PEBBQP�AL�KLQ�BKA�RM�FK�QEB�OFDEQ�LOABO��>KA�VLR�KBBA�QL�JLSB�QEBJ�FK�LOABO�QL�
cU�QEFP�*BQ]P�QOV�JLSFKD�LRO�^.O>@QF@B_�PEBBQ�QL�PBB�ELT�QEFP�FP�ALKB�

�� .LFKQ�QL�QEB�,L;=NC=?�PEBBQ�>KA�ELIA�ALTK�VLRO�IBCQ�JLRPB�?RQQLK�

�� ,LQF@B�QEFP�QFJB�QE>Q�QEBOB�FP�PQFII�>�?I>@H�>OOLT�QL�QEB�IBCQ�LC�QEB�,L;=NC=?�PEBBQ��?RQ�QEB�
MFB@B�LC�M>MBO�FP�?I>KH�gQ�ALBP�KLQ�E>SB�>�MIRP�PFDK��
��?B@>RPB�TB�>OB�JLSFKD��FKPQB>A�
LC�@LMVFKD��QEB�PEBBQ�

�� *BCQ�AO>D�QEB�JLRPB�QL�QEB�IBCQ�RKQFI�QEB�?I>@H�>OOLT�J>OHBO�FP�?BQTBBK�QEB�+=NI<?L�;H>�

!$&g,,g,& $6"$* �� � � ���



*IP?G<?L� PEBBQP�

�� 0BIB>PB�QEB�JLRPB�?RQQLK�

�� 2OV�JLSFKD�QEB�,L;=NC=?�PEBBQ�?>@H�QL�QEB�OFDEQ�LC�QEB�!?=?G<?L� PEBBQ�

1FK@B�LRO�,L;=NC=?�PEBBQ�FP�KLQ�>�PEBBQ�TB�TFII�KBBA�FK�LRO�!RADBQ�cIB��TB]II�DL�>EB>A�>KA�ABIBQB�FQ�
KLT�

�� 0FDEQ�@IF@H�LK�QEB�,L;=NC=?�PEBBQ�Q>?�>Q�QEB�?LQQLJ�LC�QEB�P@OBBK�

�);=�1M?LM �ELIA�ALTK�QEB� NLF�E?S�>KA�@IF@H�QEB�,L;=NC=?�PEBBQ�Q>?�

�� "IF@H�#BIBQB�#CAOL?����PELTP�QEB�T>OKFKD�JBPP>DB�?LU�QE>Q�TFII�>MMB>O�LK�VLRO�P@OBBK�
�7LRO�JBPP>DB�?LU�JFDEQ�ILLH�PIFDEQIV�AFfBOBKQ�ABMBKAFKD�LK�QEB�SBOPFLK�LC�$U@BI�VLR�
>OB�RPFKD�gQ�FP�FJMLOQ>KQ�QL�KLQB�QE>Q�VLR�@>KKLQ�3KAL�LK@B�VLR�ABIBQB�>�PEBBQ��

 <:HE8�����04EA<A:�&8FF4:8��BK�

�� "IF@H�#BIBQB�

$.+1,c*$� �*!� 1*$.+1,c*$� /%""0/�

2>HB�>� ILLH�>Q�QEB�JLKQEIV�PEBBQP�>D>FK� ,LQF@B�QE>Q�QEBOB�FP�>�MI>@B�FK�B>@E�LC�QEBPB�PEBBQP�FK�
QEB�O>KDB�%���%���QL�@>I@RI>QB�QEOBB�MFB@BP�LC�1RJJ>OV�A>Q>��gK@LJB��$UMBKPBP��>KA�!>I>K@B��?RQ�
QEBOB�>OBK]Q�>KV�CLOJRI>P�FK�QEBPB�@BIIP�2EBOB�FP�>IPL�>�MI>@B�CLO�QEB���LC�gK@LJB�1MBKQ��FK�@BII�g����
?RQ�TB�TFII�KBBA�QL�>AA�>�CLOJRI>�FK�g��g��QL�@>I@RI>QB�QEFP�gC�TB�BKQBOBA�QEBPB�CLOJRI>P�FKAFSFA�
R>IIV�FK�B>@E�LC�QEB����JLKQE�PEBBQP��FQ�TLRIA�Q>HB�>�ILKD�QFJB��!B@>RPB�QEFP�Q>PH�TLRIA�?B�SBOV�
OBMBQFQFSB��FQ�TLRIA�>IPL�?B�C>FOIV�IFHBIV�QE>Q�TB�TLRIA�J>HB�PLJB�JFPQ>HBP�>ILKD�QEB�T>V�BKQBOFKD�
QEB�P>JB�CLOJRI>P�LSBO�>KA�LSBO�>D>FK�!V�DOLRMFKD�>II�QEB�JLKQE�PEBBQP�QLDBQEBO��TB�@>K�BKQBO�
B>@E�LC�QEB�CLOJRI>P�LK@B�>KA�E>SB�QEBJ�>MMB>O�FK�>II�QEB�PEBBQP�

�� "IF@H�LK�QEB�&;HO;LS�PEBBQ�QL�J>HB�FQ�>@QFSB�

�� 'LIA�QEB�1'g%2�HBV�ALTK�>KA�@IF@H�LK�QEB�!?=?G<?L� PEBBQ�

,LT�>II����PEBBQP�PELRIA�?B�PBIB@QBA�7LR�@>K�QBII�QEFP�FK�QTL�T>VP��QEB�PEBBQ�Q>?P�QE>Q�E>SB�?BBK�
PBIB@QBA�>OB�KLT�?LIA�>Q�QEB�?LQQLJ�LC�VLRO�P@OBBK� IPL��KLQF@B�FK�QEB�2FQIB�?>O�>Q�QEB�QLM�LC�QEB�
P@OBBK�QEB�TLOA�9&OLRM:�LO�Z�&OLRM��ABMBKAFKD�LK�VLRO�SBOPFLK�LC�$U@BI��>AABA�QL�QEB�BKA�LC�QEB�
QFQIB�7LR�@>K�PBB�?LQE�LC�QEBPB�FK�#CAOL?����

���
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 <:HE8�����!EBHC87�,;88GF�

g2�g1�g+.-02 ,2�2-�0$+$+!$0�2' 2� ,7�"' ,&$1�5$�+ )$�2-�2'$�( ,3 07�1'$$2�5g**�!$�
+ #$�2-� **�2'$�1'$$21���2EFP�FP�>�SBOV�DLLA�QEFKD�TEBK�TB�T>KQ�QL�J>HB�@E>KDBP�QL�>II�QEB�
PEBBQP�>Q�LK@B��?RQ�TB�KBBA�QL�?B�PROB�QL�RKDOLRM�QEBJ�TEBK�TB]OB�ALKB�J>HFKD�QEBPB�@E>KDBP�
*BQ]P�DL�>EB>A�>KA�>AA�QEB�CLOJRI>P�QL�>II�QTBISB�LC�QEB�PEBBQP�>Q�LK@B��

�� "IF@H�FK�%���FK�QEB�&;HO;LS�DOLRMBA�PEBBQ�

�� $KQBO�QEB�CLOJRI>��/1)�#��#�� �

�� gK�%����BKQBO�QEB�CLOJRI>��/1)� �� ����

�� gK�%����PR?QO>@Q�$UMBKPBP�COLJ�gK@LJB�gK�QEB�&;HO;LS�PEBBQ��VLRO�?>I>K@B�PELRIA�?B�
�����'g,2��FC�VLRO�>KPTBO�FP�KBD>QFSB��VLR�PR?QO>@QBA�gK@LJB�COLJ�$UMBKPBP�

�� "IF@H�LK�g���g��>KA�g��>OB�CLOJ>QQBA�>KA�JBODBA�QLDBQEBO�Z�QEFP�FP�cKB��

�� $KQBO�>�CLOJRI>�QE>Q�AFSFABP�$UMBKPBP��%����?V�gK@LJB��%����7LRO�>KPTBO�TFII�PELT�>P�>�
MBO@BKQ>DB�PFK@B�QEFP�@BII�E>P�>IOB>AV�?BBK�CLOJ>QQBA�QL�AL�QEFP�'g,2��gC�VLR�MBO@BKQ>DB�
FP�DOB>QBO�QE>K�������VLR�E>SB�VLRO�KRJ?BOP�OBSBOPBA�

,LQF@B�QE>Q�>�A>Q>�?>O�T>P�PBQ�RM�FK�g��QL�SFPR>IIV�PELT�QEB�FK@LJB�PMBKQ�#L�VLR�OBJBJ?BO�ELT�
QL�AL�QEFP�COLJ�B>OIFBO�FK�LRO�QBUQ?LLH��7LRO�(>KR>OV�PEBBQ�PELRIA�KLT�ILLH�IFHB�#CAOL?����
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 <:HE8�����#4AH4EL�,;88G�J<G;� BE@H?4F�

��,LT�QE>Q�TB�>OB�ALKB�J>HFKD�@E>KDBP�QL�>II�QEB�JLKQEIV�PEBBQP�>Q�LK@B��TB�KBBA�QL�RKDOLRM�
QEBJ�0FDEQ�@IF@H�LK�LKB�LC�QEB�DOLRMBA�PEBBQP�>KA�@ELLPB�1HALIOJ�/B??NM�

�);=� 1M?LM �ELIA� ALTK� NLF� HBV� @IF@H� LK� LKB� LC� QEB� DOLRMBA� PEBBQP� >KA�
@ELLPB�1HALIOJ�/B??NM�

,LQF@B�QEB�PEBBQP�Q>?P�>OB�KL�ILKDBO�?LIA�>KA�QEB�TLOA�9&OLRM:�FP�KL�ILKDBO�FK�QEB�QFQIB�?>O�

��"IF@H�LK�PBSBO>I�LC�QEB�JLKQE�PEBBQP�QL�PBB�QE>Q�>II�QEB�CLOJRI>P�E>SB�?BBK�>AABA�

��"IF@H�LK�QEB�!?=?G<?L� PEBBQ�7LRO�PEBBQ�PELRIA�KLT�ILLH�IFHB�%FDROB����
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 <:HE8������868@58E�,;88G�J<G;� BE@H?4F�

�� 2>HB�>�ILLH�>Q�QEB�,LQBP�FK�QEB�1BMQBJ?BO�PEBBQ�gQ�P>VP�QE>Q�QEB�OBKQ�T>P�O>FPBA�FK�1BM�
QBJ?BO��PL�TB�KBBA�QL�@>K@BI�LRO�&VJ�+BJ?BOPEFM�>KA�PELT����CLO�QEB�&VJ�>JLRKQ�FK�
-@QL?BO��,LSBJ?BO��>KA�#B@BJ?BO�

�� &OLRM�QEB�+=NI<?L��*IP?G<?L��;H>�!?=?G<?L� PEBBQP�gC�VLR�AL�QEFP�PR@@BPPCRIIV��
QEBPB�QEOBB�PEBBQ�K>JBP�PELRIA�?B�?LIA�>KA�QEB�TLOA�9&OLRM:�LO�Z�&OLRM�TFII�>MMB>O�FK�
QEB�2FQIB�?>O�

�� "IF@H�LK�"���>KA�@E>KDB�QEB�>JLRKQ�QL��� �.OBPP�$KQBO�

�� 3KDOLRM�QEB�PEBBQP�2EB�?>I>K@BP�PELRIA�?B��-@QL?BO�������,LSBJ?BO�������>KA�
#B@BJ?BO������

/ECFF�.?@L?MB?L�

0I�$LIOJ�/B??NM��

"IF@H�LK�QEB�IBCQJLPQ�PEBBQ�VLR�T>KQ�QL�DOLRM��QEBK�ELIA�QEB�1'g%2�HBV�ALTK�>KA�@IF@H�LK�QEB�OFDEQJLPQ�

PEBBQ�VLR�T>KQ�QL�DOLRM��1>JB�CLO�$U@BI�CLO�+>@�

!$&g,,g,& $6"$* �� � � ���



0I�1HALIOJ�/B??NM��

0FDEQ�@IF@H�LK�LKB�LC�QEB�DOLRMBA�PEBBQP�>KA�@ELLPB�3KDOLRM�1EBBQP�

�);=�1M?LM �ELIA�ALTK� NLF�HBV�@IF@H�LK�LKB�LC�QEB�DOLRMBA�PEBBQP�>KA�
@ELLPB�1HALIOJ�/B??NM�

'?S�0;E?;Q;SM�

`� 7LR�@>K�B>PFIV�JLSB��@LMV��ABIBQB��>KA�OBK>JB�PEBBQP�FK�VLRO�$U@BI�cIB�

`� &OLRMFKD�PEBBQP�>IILTP�VLR�QL�@E>KDB�>�DOLRM�LC�FABKQF@>IIV�CLOJ>QQBA�PEBBQP�>Q�QEB�P>JB�

QFJB�

�00.c�10c+*�

^���+RIQFMIB�1EBBQ�!>PF@P_�?V�+>OV�1@E>QW�>KA�#F>KB�1EFKDIBAB@HBO��.LOQI>KA�"LJJRKFQV�"LIIBDB�
FP�IF@BKPBA�RKABO�""�!7����

���
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6.2 Formulas with 3-D References 

(?;LHCHA�+<D?=NCP?M�

`� $KQBOFKD�CLOJRI>P�QE>Q�OBCBOBK@B�>KLQEBO�PEBBQ�

`� 3PFKD�QEB�13+�CRK@QFLK�QL�>AA�RM�JRIQFMIB�PEBBQP�

2EB�1RJJ>OV�PEBBQ�FK�J>KV�JRIQFMIB�PEBBQ�TLOH?LLHP�FP�RQFIFWBA�QL�MOBPBKQ�QLQ>IBA�FKCLOJ>QFLK�
COLJ�QEB�LQEBO�PEBBQP�FK�QEB�cIB�2EFP�FP�ALKB�QL�DFSB�>�NRF@H�PVKLMPFP�LC�>II�QEB�LQEBO�PEBBQP�FK�LKB�
@LKSBKFBKQ�IL@>QFLK�%LO�QEFP�OB>PLK��QEB�1RJJ>OV�PEBBQ�FP�RPR>IIV�QEB�cOPQ�PEBBQ�FK�JRIQFMIB�PEBBQ�
cIBP�1RJJ>OV�PEBBQP�^MRII_�A>Q>�COLJ�QEB�LQEBO�PEBBQP�RPFKD�QEOBB�AFJBKPFLK>I����#��@BII�OBCBO�
BK@BP�gK�LOABO�QL�AFPQFKDRFPE�?BQTBBK� ��FK�QEB�1RJJ>OV�PEBBQ�� ��FK�QEB�(>KR>OV�PEBBQ�� ��FK�QEB�
%B?OR>OV�PEBBQ��BQ@��>���#�@BII�OBCBOBK@B�FK@IRABP�QEB�PEBBQ�K>JB�>ILKD�TFQE�QEB�@BII�OBCBOBK@B�
2EB�PVKQ>U�QL�OBCBOBK@B�>�@BII�FK�>�AFfBOBKQ�PEBBQ�FP��1EBBQ,>JB�"BII0>KDB�1L��QEB�@BII�OBCBOBK@B�
CLO� ���FK�QEB�+>O@E�PEBBQ�TLRIA�?B��+>O@E� ���

*BQ]P�PQ>OQ�TLOHFKD�LK�LRO�PRJJ>OV�PEBBQ�?V�QOVFKD�LRQ�PLJB���#�CLOJRI>P��

�� "IF@H�LK�QEB�"RJ?HM?M�/OGG;LS �PEBBQ�N;<�>Q�QEB�?LQQLJ�LC�QEB�P@OBBK�

�� "IF@H�LK�"��>KA�BKQBO�QEB�CLOJRI>��&;HO;LS� � ��.OBPP�$KQBO�
2EFP�TFII�OBQROK�QEB�>JLRKQ������COLJ�@BII�"��FK�QEB�&;HO;LS�PEBBQ�

�� #BIBQB�QEB�CLOJRI>�FK�"��FK�QEB�"RJ?HM?M�/OGG;LS� PEBBQ�

�� 2EFP�QFJB��@IF@H�LK�"��>KA�QVMB�� �2EBK�@IF@H�LK�QEB�&;HO;LS�PEBBQ��>KA�QEBK�@IF@H�LK�"��

�� .OBPP�$KQBO�2EFP�TFII�MRQ�QEB�P>JB�CLOJRI>���(>KR>OV�"���FK�@BII�"��FK�QEB�"RJ?HM?M�/OG�
G;LS� PEBBQ�>KA�TFII�OBQROK�QEB�S>IRB������2EFP�FP�QEB�JICHN�;H>�=FC=E�G?NBI>�2EFP�
JBQELA�OBAR@BP�QEB�MLQBKQF>I�CLO�J>HFKD�BOOLOP��PR@E�>P�JFPPMBIIFKDP�LO�QVMFKD�QEB�
TOLKD�>JLRKQ�

�� gK�@BII�"��FK�QEB�"RJ?HM?M�/OGG;LS �PEBBQ��QOV�BKQBOFKD�>�CLOJRI>�CLO�QEB�.LTBO�>JLRKQ�
FK�QEB��JLCF�PEBBQ�7LR�PELRIA�DBQ������>P�QEB�.LTBO�>JLRKQ��>KA�QEB�CLOJRI>�PELRIA�?B�
� MOFI�"��

�� #BIBQB�QEB�CLOJRI>P�FK�@BIIP�"��>KA�"��FK�QEB�"RJ?HM?M�/OGG;LS� PEBBQ�

%LO�QEB� KKR>I� JLRKQP�FK�"��"���FK�QEB�"RJ?HM?M�/OGG;LS� PEBBQ��TB�ALK]Q�KBBA�QEB�>JLRKQ�

���



COLJ�>�PFKDIB�JLKQE]P�PEBBQP��FKPQB>A��TB�KBBA�QEB�PRJ�LC�>II�QEB�BKQOFBP�FK�>II�QEB�JLKQEIV�PEBBQP�
1L��TB�KBBA�QL�PRJ�QEOBB�AFJBKPFLK>IIV�QEOLRDE�>II�QTBISB�JLKQE�PEBBQP�
*BQ]P�QOV�>AAFKD�RM�>II�QEB�JLKQEIV�>JLRKQP�FK�LRO�$UMBKPBP�1RJJ>OV�PEBBQ��

�� "IF@H�FK�"��FK�QEB�"RJ?HM?M�/OGG;LS� PEBBQ�

�� 2VMB��/1)� ��+>HB�PROB�QL�QVMB�QEB�LMBK�M>OBKQEBPBP���

�� "IF@H�LK�QEB�&;HO;LS�PEBBQ�

�� 'LIA�QEB�1'g%2�HBV�ALTK�>KA�@IF@H�LK�QEB�!?=?G<?L� PEBBQ�

�� "IF@H�LK�"��>D>FK�>KA�MOBPP�$,2$0�"BII�"��PELRIA�AFPMI>V�QEB�PRJ�>JLRKQ�LC��������

�� "IF@H�LK�"��FK�QEB�"RJ?HM?M�/OGG;LS �PEBBQ�gK�QEB�CLOJRI>�?>O��VLR�PELRIA�PBB�QEB�CLI�
ILTFKD�CLOJRI>���13+�(>KR>OV�#B@BJ?BO�"���2EFP�CLOJRI>�QBIIP�$U@BI�QL�13+�@BII�"��FK�
QEB�PEBBQP�(>KR>OV�QEOLRDE�#B@BJ?BO�

�� *BQ]P�QOV�>KLQEBO���#�13+�QLDBQEBO�"IF@H�LK�"��

�� 2VMB��/1)� ��+>HB�PROB�QL�QVMB�QEB�LMBK�M>OBKQEBPBP���

�� "IF@H�LK�QEB�&;HO;LS�PEBBQ�

��� 'LIA�QEB�1'g%2�HBV�ALTK�>KA�@IF@H�LK�QEB�!?=?G<?L� PEBBQ�

��� "IF@H�LK�"��>D>FK�>KA�MOBPP�$,2$0�"BII�"��PELRIA�KLT�AFPMI>V�QEB�PRJ�>JLRKQ�LC�
�������

��� "IF@H�LK�"��FK�QEB�"RJ?HM?M�/OGG;LS� PEBBQ�gK�QEB�CLOJRI>�?>O��VLR�PELRIA�PBB�QEB�CLI�
ILTFKD�CLOJRI>���13+�(>KR>OV�#B@BJ?BO�"���

gC�VLR�CBBI�@LJCLOQ>?IB�TFQE�QEBPB���#�CLOJRI>P��VLR�@>K�@LMV�"��ALTK�QEOLRDE�"���QL�cII�FK�QEB�
OBPQ�LC�QEB�CLOJRI>P�gC�VLR]OB�KLQ�NRFQB�@LJCLOQ>?IB�VBQ��HBBM�MO>@QF@FKD�QEB�>?LSB�PQBMP�QL�>AA�
��#�CLOJRI>P�QL�@BIIP�"��"���5EBK�VLR]OB�ALKB��VLRO�$UMBKPBP�1RJJ>OV�PEBBQ�PELRIA�J>Q@E�#CA�
OL?��� �

���
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 <:HE8������B@C?8G8��KC8AF8F�,H@@4EL� BE@H?4F�

5EFIB�LRO���#�CLOJRI>P�>OB�@LJMIBQB�FK�QEB�$UMBKPBP�1RJJ>OV�PEBBQ��LRO�PRJJ>OV�CBBIP�IFHB�FQ�FP�
I>@HFKD�PLJBQEFKD�*BQ]P�>AA�>�SFPR>I�OBMOBPBKQ>QFLK�LC�LRO�PRJJ>OV�KRJ?BOP�QL�QEB�PEBBQ�

�� 'FDEIFDEQ�@BIIP�!��"���FK�QEB�"RJ?HM?M�/OGG;LS�MB??N�

�� "IF@H�LK�.FB�"E>OQ�FK�QEB�gKPBOQ�Q>?�FK�QEB�OF??LK�>KA�PBIB@Q�QEB���#�MFB�

�� +LSB�>KA�OBPFWB�QEB�MFB�@E>OQ�PL�QE>Q�FQ�cIIP�@BIIP�#��(���

�� #BIBQB�QEB�@E>OQ�QFQIB�

�� +LSB�QEB�IBDBKA�QL�QEB�OFDEQ�PFAB�LC�QEB�@E>OQ�0BPFWB�QEB�IBDBKA�>P�KBBABA�

��  AA�MBO@BKQ>DB�A>Q>�I>?BIP�QL�QEB�MFB�PIF@BP�%LOJ>Q�QEB�A>Q>�I>?BIP�QL�?B�?LIA�TFQE�TEFQB�
CLKQ�@LILO�7LRO�@LJMIBQB�$UMBKPBP�1RJJ>OV�PEBBQ�PELRIA�ILLH�IFHB�#CAOL?����?BILT�

�� "EB@H�QEB�PMBIIFKD�LK�>II�LC�QEB�TLOHPEBBQP�>KA�J>HB�>KV�KB@BPP>OV�@E>KDBP�

�� 1>SB�VLRO�cIB�gC�VLR]OB�MOFKQFKD�VLRO�>PPFDKJBKQ�>Q�QEFP�MLFKQ��MOFKQ�-,*7�QEB�1RJJ>OV�
PEBBQ�FK�OBDRI>O�>KA�CLOJRI>�SFBT�"ILPB�VLRO�cIB�
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/ECFF�.?@L?MB?L�

0I�/1)�;=LIMM�MB??NM��

�� "IF@H�LK�QEB�@BII�TEBOB�VLR�T>KQ�QEB���#�13+�QL�>MMB>O�

�� 2VMB��/1)��

�� "IF@H�LK�QEB�IBCQJLPQ�PEBBQ�FK�QEB�DOLRM�LC�PEBBQP�VLR�T>KQ�QL�PRJ�

�� 'LIA�QEB�1'g%2�HBV�ALTK�>KA�@IF@H�LK�QEB�OFDEQJLPQ�PEBBQ�FK�QEB�DOLRM�LC�PEBBQP�VLR�T>KQ�QL�

PRJ�

�� "IF@H�LK�QEB�@BII�FK�QEB�PEBBQ�VLR]OB�FK�QE>Q�VLR�T>KQ�QL�PRJ�

�� .OBPP�$,2$0�

/ECFF�.?@L?MB?L�

��!�.?@?L?H=?M�CH�#ILGOF;M�

0I�L?@?L?H=?�;�=?FF�CH�;HINB?L�MB??N��RPB�QEB�CLOJRI>�PVKQ>U��1EBBQ,>JB�"BII AAOBPP�
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0I�?HN?L�;���!�L?@?L?H=?��

�� "IF@H�LK�QEB�@BII�TEBOB�VLR�T>KQ�QEB�CLOJRI>�QL�>MMB>O�>KA�QVMB���

�� "IF@H�LK�QEB�PEBBQ�TFQE�QEB�@BII�VLR�T>KQ�

�� "IF@H�LK�QEB�@BII�FK�QEB�PEBBQ�VLR�T>KQ�>KA�MOBPP�$,2$0�

'?S�0;E?;Q;SM�

`� ��#�OBCBOBK@BP�FK�CLOJRI>P�>IILT�VLR�QL�RPB�A>Q>�COLJ�LKB�LO�JLOB�PEBBQP�LK�>KLQEBO�PEBBQ�

�00.c�10c+*�

^���%LOJRI>P�TFQE���#�0BCBOBK@BP_�?V�+>OV�1@E>QW�>KA�#F>KB�1EFKDIBAB@HBO��.LOQI>KA�"LJJRKFQV�
"LIIBDB�FP�IF@BKPBA�RKABO�""�!7����
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6.3 Templates 

(?;LHCHA�+<D?=NCP?M�

�� 3PB�BUFPQFKD�+F@OLPLCQ�$U@BI�QBJMI>QBP�QL�@OB>QB�KBT�PMOB>APEBBQP�

 �QBJMI>QB�FP�>�MOBABcKBA�M>QQBOK�CLO�>�PMOB>APEBBQ�QE>Q�E>P�>IOB>AV�?BBK�@OB>QBA�CLO�VLR�'RK�
AOBAP�LC�QBJMI>QBP��>IOB>AV�@OB>QBA�?V�+F@OLPLCQ��>OB�>S>FI>?IB�CLO�VLR�QL�RPB�FK�$U@BI�2EBPB�QBJ�
MI>QBP�>OB�SBOV�EBIMCRI�FC�VLR�E>SB�IFJFQBA�QFJB�QL�DBQ�>�KBT�Q>PH�ALKB�FK�$U@BI��>KA�VLR�ALK]Q�HKLT�
TEBOB�QL�PQ>OQ�2BJMI>QBP�AL�>�ILQ�LC�QEB�TLOH�CLO�VLR��2BJMI>QBP�FK@IRAB�>II�QEB�CLOJRI>P��CLOJ>Q�
QFKD��BQ@�KBBABA�FK�>�MOLCBPPFLK>I�$U@BI�PMOB>APEBBQ� II�QE>Q]P�IBCQ�QL�AL�FP�BKQBO�QEB�A>Q>�.OBAB�
cKBA�+F@OLPLCQ�QBJMI>QBP�FK@IRAB�BSBOVQEFKD�COLJ�?FIIFKD�PQ>QBJBKQP�QL�?ILLA�MOBPPROB�QO>@HBOP�
QL� ?RPFKBPP� @>OAP� #BMBKAFKD� LK� VLRO� SBOPFLK� LC� $U@BI� LO� -e@B� ����� QBJMI>QB� @>QBDLOFBP� J>V�
FK@IRAB��!RPFKBPP��.BOPLK>I��.I>KKBOP�>KA�2O>@HBOP��*FPQP��!RADBQP��"E>OQP��>KA�">IBKA>OP�gK�QEFP�
@E>MQBO�TB�TFII�BUMILOB�RPFKD�BUFPQFKD�+F@OLPLCQ�QBJMI>QBP�

2L�>@@BPP�QEB�QBJMI>QBP�FK�$U@BI��AL�QEB�CLIILTFKD��

�� "IF@H�QEB�#CF?�N;<�FK�QEB�OF??LK�

�� "IF@H�*?Q �FK�!>@HPQ>DB�4FBT��);=�1M?LM� �"IF@H�QEB�#CF?�JBKR �LMQFLK�>KA�
@ELLPB�*?Q�@LIG�0?GJF;N?�

�� 2EB�QLM�LC�VLRO�P@OBBK�PELRIA�ILLH�PFJFI>O�QL�#CAOL?����gC�VLR�E>SB�LMBKBA�QBJMI>QBP�
MOBSFLRPIV��QEBPB�J>V�PELT�FK�QEFP�P@OBBK�>P�TBII�

���
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gK�QEB�/?;L=B�@IL�IHFCH?�N?GJF;N?M�?LU�PELTK�>?LSB��VLR�@>K�QVMB�>�ABP@OFMQFLK�CLO�QEB�QBJMI>QB�
VLR�T>KQ�QL�RPB�*BQ]P�PQ>OQ�?V�PB>O@EFKD�CLO�>�2O>SBI�$UMBKPB�0BMLOQ�

�� "IF@H�FK�QEB�1B>O@E�CLO�LKIFKB�QBJMI>QBP�?LU�

�� 2VMB�0L;P?F�"RJ?HM?�>KA�MOBPP�$,2$0�

�� "IF@H�LK�QEB�0L;P?F�"RJ?HM?�.?JILN �QE>Q�ILLHP�IFHB�%FDROB�����?BILT�>KA�@IF@H�"OB>QB�
�,-2$� �gC�QEFP�QBJMI>QB�FP�KLQ�>S>FI>?IB��PBIB@Q�>�PFJFI>O�LKB�

7LRO�P@OBBK�PELRIA�ILLH�PFJFI>O�QL�#CAOL?���� �?BILT�,LQF@B�QEB�ABPFDK��I>VLRQ��>KA�CLOJRI>P�E>SB�
>IOB>AV�?BBK�PBQ�RM�CLO�VLR�

 <:HE8������-E4I8?��KC8AF8F�+8CBEG�-8@C?4G8�

2OV�RPFKD�QEFP�QBJMI>QB�?V�ALFKD�QEB�CLIILTFKD��
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�� "E>KDB�QEB�,>JB�QL�SIOL�H;G? �

�� "E>KDB�QEB�#BM>OQJBKQ�QL�0?=BHIFIAS�

�� 'LIA�ALTK�"20*�>KA�@IF@H�U��QL�PBB�TEBOB�QEB�CLOJRI>P�>OB�FK�QEB�PEBBQ�5LOHFKD�FK�CLO�
JRI>�SFBT�EBIMP�VLR�PBB�TEBOB�QEB�CLOJRI>P�>OB��PL�VLR�TLK]Q�ABIBQB�QEBJ�

�� gK�CLOJRI>�SFBT��@>OBCRIIV�ABIBQB�GRPQ�QEB�A>Q>��FK@IRAFKD�QEB�#BP@OFMQFLK�LC�$UMBKPB�>KA�
QEB�ALII>O�>JLRKQP�#LK]Q�ABIBQB�>KV�CLOJRI>P��

�� 'LIA�ALTK�"20*�>KA�@IF@H�X�>D>FK�QL�OBQROK�QL�,LOJ>I�SFBT�

�� $KQBO�#>QBP��#BP@OFMQFLKP�>KA�BUMBKPBP�CLO�>�QOFM�LC�VLRO�FJ>DFKFKD�FK�QEB�cOPQ�QEOBB�
OLTP�RKABO�QEB�@LIRJK�EB>AFKDP�

�� 1>SB�QEB�@LJMIBQBA�cIB�>P� %��0L;P?F�"RJ?HM?M�"ILPB�QEB�cIB�

5B�TFII�MO>@QF@B�RPFKD�LKB�JLOB�$U@BI�QBJMI>QB�QL�@OB>QB�>�@I>PP�P@EBARIB�gC�VLR�>IOB>AV�HKLT�
VLRO�P@EBARIB�CLO�KBUQ�QBOJ��VLR�@>K�RPB�FQ�QL�@LJMIBQB�QEFP�QBJMI>QB�-QEBOTFPB��RPB�VLRO�@ROOBKQ�
@I>PP�P@EBARIB�

�� "IF@H�QEB�#CF?�N;<�FK�QEB�OF??LK�

�� "IF@H�*?Q �FK�!>@HPQ>DB�4FBT� �);=�1M?LM� �"IF@H�QEB�#CF?�JBKR �LMQFLK�>KA�
@ELLPB�*?Q�@LIG�0?GJF;N?�

�� "IF@H�FK�QEB�1B>O@E�CLO�LKIFKB�QBJMI>QBP�?LU�

�� 2VMB� F;MM�/=B?>OF?�>KA�MOBPP�$KQBO�

�� "IF@H�LK�QEB�/NO>?HN�M=B?>OF?�QE>Q�ILLHP�IFHB�%FDROB�����?BILT�>KA�@IF@H�"OB>QB�,-2$��
�gC�QEFP�QBJMI>QB�FP�KLQ�>S>FI>?IB��PBIB@Q�>�PFJFI>O�LKB�

 <:HE8�������?4FF�,6;87H?8�-8@C?4G8�

�� "IF@H�LK�QEB� F;MM�(CMN�PEBBQ�0BMI>@B�QEB�FKCLOJ>QFLK�FK�QEB�"I>PP��g#��#>V��*L@>QFLK��
1Q>OQ�2FJB�>KA�$KA�2FJB�@LIRJKP�TFQE�VLRO�LTK�@I>PP�P@EBARIB�gK�QEB�#>V�@LIRJK��RPB�
QEB�AOLMALTK�>OOLT�FK�QEB�ILTBO�OFDEQ�@LOKBO�LC�QEB�@BII�QL�PBIB@Q�QEB�A>V�LC�QEB�TBBH�

���
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�� "IF@H�?>@H�LK�QEB� F;MM�/=B?>OF?�PEBBQ�QL�SFBT�VLRO�@LJMIBQBA�P@EBARIB�"IF@H�FK�@BII�'���
QEBK�@IF@H�QEB�AOLMALTK�>OOLT�FK�QEB�ILTBO�OFDEQ�@LOKBO�>KA�PBIB@Q����)c* �CLO�QEB�2FJB�
gKQBOS>I�

�� 1>SB�QEB�@LJMIBQBA�cIB�>P� %�� F;MM�/=B?>OF? �"ILPB�QEB�cIB�

�

/ECFFM�.?@L?MB?L�

0I�OM?�;�)C=LIMI@N�JL?>?_H?>�N?GJF;N?��

�� "IF@H�LK�QEB�%FIB�Q>?�FK�QEB�OF??LK�

�� "IF@H�LK�,BT�

�);=�1M?LM� �"IF@H�QEB�#CF?�LMQFLK�>KA�@ELLPB�*?Q�@LIG�0?GJF;N?�

�� 2VMB�QEB�ABPFOBA�QBJMI>QB�ABP@OFMQFLK�FK�QEB�1B>O@E�?LU��>KA�MOBPP�$,2$0�

'?S�0;E?;Q;S�

`� 2EBOB�>OB�J>KV�MOB�ABPFDKBA�QBJMI>QBP�FK�$U@BI�ABSBILMBA�FK�$U@BI�QE>Q�VLR�@>K�RPB��2EFP�TFII�

P>SB�VLR�QEB�QFJB�>KA�BfLOQ�LC�ABPFDKFKD�>KA�@OB>QFKD�QEBPB�cIBP�COLJ�P@O>Q@E�

�00.c�10c+*�

^���2BJMI>QBP_�?V�+>OV�1@E>QW�>KA�#F>KB�1EFKDIBAB@HBO��.LOQI>KA�"LJJRKFQV�"LIIBDB�FP�IF@BKPBA�
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6.4 Preparing to Print 

(?;LHCHA�+<D?=NCP?M�

�� .OFKQFKD�>II�LC�QEB�TLOHPEBBQP�FK�>�TLOH?LLH�>Q�LKB�QFJB�

�� .OBM>OFKD�JRIQFMIB�TLOHPEBBQP�CLO�MOFKQFKD�RPFKD�DOLRMFKD�

(RPQ�IFHB�@LKPFPQBK@V�FK�CLOJ>QQFKD�FP�FJMLOQ>KQ�TEBK�TLOHFKD�TFQE�TLOH?LLHP�@LKQ>FKFKD�JRIQFMIB�
TLOHPEBBQP�TFQE�QEB�P>JB�QVMB�LC�A>Q>��PL�FP�@LKPFPQBK@V�FK�M>DB�PBQRM�,LT�QE>Q�QEB�"'��.BOPLK>I�
!RADBQ�TLOH?LLH�FP�@LJMIBQB��VLR�>OB�DLFKD�QL�MOBM>OB�FQ�CLO�MOFKQFKD�?V�@E>KDFKD�QEB�M>DB�LOFBK�
Q>QFLK�>KA�>AAFKD�>�EB>ABO�7LR�TFII�>IPL�MOFKQ�>II����TLOHPEBBQP�>Q�LKB�QFJB�

�,,(5c*$� ,�$"� /"01,� +,0c+*/� 0+� $.+1,"!� 3+.'/%""0/�

�4G4�S?8���BAG<AH8�J<G;��"��)8EFBA4?��H7:8G���BAG<AH8�J<G;��"��)8EFBA4?��H7:8G��

 P�>IT>VP��VLR�KBBA�QL�OBSFBT�VLRO�TLOH?LLH�FK� .OFKQ� .OBSFBT�?BCLOB�@LKPFABOFKD�FQ�@LJMIBQB�
5EBK�VLR�AL�QE>Q�TFQE�QEFP�TLOH?LLH��VLR�KLQF@B�QE>Q�QEB�TLOHPEBBQP�>OB�B>@E�MOFKQFKD�LK�QTL�
M>DBP�7LR�AB@FAB�QL�PTFQ@E�>II�QEB�TLOHPEBBQP�QL�*>KAP@>MB�LOFBKQ>QFLK�QL�PBB�FC�QE>Q�EBIMP�7LR�
TFII�>IPL�>AA�>�CLLQBO�TFQE�QEB�TLOHPEBBQ�K>JB�QL�B>@E�LC�QEB�TLOHPEBBQP�

�� &L�QL�.OFKQ�.OBSFBT�2L�SFBT�>II�LC�QEB�TLOHPEBBQP�>Q�LKB�QFJB��PBIB@Q�.OFKQ�$KQFOB�5LOH�
?LLH�FK�QEB�cOPQ�?LU�FK�QEB�1BQQFKDP�PB@QFLK�7LR�PELRIA�KLT�E>SB����M>DBP�QL�P@OLII�
QEOLRDE�FK�.OFKQ�.OBSFBT�gC�VLR�TBOB�QL�@IF@H�QEB�.OFKQ�?RQQLK��>II�LC�QEB�TLOHPEBBQP�
TLRIA�MOFKQ��KLQ�GRPQ�QEB�>@QFSB�PEBBQ�

�� $UFQ�!>@HPQ>DB�4FBT�7LR�T>KQ�QL�@E>KDB�QEB�M>DB�LOFBKQ>QFLK�LC�>II�QEB�PEBBQP��?RQ�VLR�
@>KKLQ�@E>KDB�>II�LC�QEBJ�>Q�LKB�QFJB�FK�.OFKQ�.OBSFBT�

�� &OLRM�>II�LC�QEB�TLOHPEBBQP�QLDBQEBO��FK@IRAFKD�QEB�"RJ?HM?M�/OGG;LS�MB??N�NBLIOAB�
NB?�!?=?G<?L�MB??N�

�� "IF@H�LK�QEB�.>DB�*>VLRQ�Q>?�LK�QEB�OF??LK��QEBK�PBIB@Q�*>KAP@>MB�RPFKD�QEB�-OFBKQ>QFLK�
?RQQLK�FK�QEB�.>DB�1BQRM�DOLRM�

�� "IF@H�QEB�.>DB�1BQRM�AF>ILD�?LU�I>RK@EBO�>OOLT�FK�QEB�.>DB�1BQRM�DOLRM�QEBK�@IF@H�QEB�

���



'B>ABO�%LLQBO�Q>?�

�);=�1M?LM� �"IF@H�QEB�,;A?�/?NOJ �?RQQLK��QEBOB�>OB�KL�^AF>ILD�?LU�I>RK@EBO�>OOLTP��
FK�$U@BI�CLO�+>@�

�� "IF@H�QEB�"RPQLJ�%LLQBO�?RQQLK�gK�QEB�@BKQBO�PB@QFLK��FKPBOQ�QEB�PEBBQ�K>JB�RPFKD�QEB�
gKPBOQ�1EBBQ�,>JB�?RQQLK�2EB�%LLQBO�AF>ILD�?LU�PELRIA�ILLH�IFHB�#CAOL?���� �

 <:HE8������VAF8EG�0BE>F;88G�'4@8�

�� "IF@H�-)�QL�@ILPB�QEB�%LLQBO�AF>ILD�?LU�"IF@H�-)�>D>FK�QL�@ILPB�QEB�.>DB�1BQRM�AF>ILD�
?LU�

�� 0BQROK�QL�.OFKQ�.OBSFBT�QL�@LKcOJ�QE>Q�B>@E�TLOHPEBBQ�FP�MOFKQFKD�LK�LKB�M>DB��FK�I>KA�
P@>MB�LOFBKQ>QFLK��TFQE�QEB�@LOOB@Q�TLOHPEBBQ�K>JB�>MMB>OFKD�FK�QEB�CLLQBO�

�);=�1M?LM� �QEB�JLKQEIV�PEBBQP�J>V�PQFII�PELT�>P�MOFKQFKD�LK�JRIQFMIB�M>DBP�gC�QE>Q�FP�
QEB�@>PB��@ILPB�.OFKQ�.OBSFBT��J>HB�PROB�>II�LC�QEB�PEBBQP�>OB�PQFII�DOLRMBA��@IF@H�QEB�,;A?�
(;SION�N;< ��@IF@H�QEB�,;A?�/?NOJ �?RQQLK��>KA�@IF@H�QEB�#CN�NI�P@>IFKD�LMQFLK�gQ�PELRIA�
PELT�^��MDP�TFAB�?V���Q>II_�2EBK�@IF@H�+' �

gK�.OFKQ�.OBSFBT�VLR�KLQF@B�QE>Q�QEB�"RJ?HM?M�/OGG;LS �PEBBQ�FP�KLQ�PBQ�QL�MOFKQ�@LOOB@QIV�.>OQ�LC�
QEB�@E>OQ�FP�>MMB>OFKD�LK�>�PB@LKA�M>DB�7LR�@>K�B>PFIV�cU�QEFP�?V�@E>KDFKD�QEB�1@>IFKD��?RQ�VLR�
LKIV�T>KQ�QL�@E>KDB�QEB�P@>IFKD�LC�QEB�"RJ?HM?M�/OGG;LS �PEBBQ��KLQ�QEB�BKQFOB�TLOH?LLH�gC�VLR�
J>HB�QEB�@E>KDB�FK�.OFKQ�.OBSFBT�TEFIB�QEB�TLOHPEBBQP�>OB�DOLRMBA�FQ�TFII�@E>KDB�>II�LC�QEB�TLOH�
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6.5 Chapter Practice 
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