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AFPB FQBJP QL J>OH ALTK LO AFP@LKQFKRB >KA FKSBKQLOV J>K>DBJBKQ 1QRABKQP >OB DFSE
B>PV QL CLIILT FKPQOR@QFLKP CLO B>@E PHFIl MOBPBKQBA >KA >OB >IPL MOLSFABA TFQE LMM
IB>OK >AAFQFLK>| PHFIIP OBI>QBA QL QEB MBOPLK>I LO MOLCBPPFLK>I L?GB@QFSBP MOBPBKQBA
PQRABKQP IB>OK QEB HBV QBOJP TFQE OBPMB@Q QL ELJB JLOQD>DBP >KA RKABOPQ>KA QEB FIM>
0>QBP E>SB LK JLKQEIV JLOQD>DB M>VJBKQP 2EFP QBUQ >IPL MI>@BP >K BIJME>PFP LK ~TE>Q F(
K>OFLP PL PQRABKQP D>FK >K >MMOB@F>QFLK CLO QEB @LIJMRQ>QFLK>| MLTBO LC QEB $U@BI >
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$U>JFKB QEB S>IRB LC RPFKD $U@BI QL J>HB AB@FPFLKP

*B>OK ELT QL PQ>0Q $U@BI

IB@LJB C>JFIF>0 TFQE QEB $U@BI TLOH?LLH

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

$U>JFKB QEB $U@BI OF??LK

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

*B>OK ELT QL P>SB TLOH?LLHP

$U>JFKB QEB 1Q>QRP >0

IB@LJIB C>JFIF>0 TFQE QEB CB>QROBP FK QEB $U@BI 'BIM TFKALT

+F@OLPLCQY -e@B @LKQ>FKP > S>OFBQV LC QLLIP QE>Q EBIM MBLMIB >@@LJIMIFPE J>KV MBOF
MOLCBPPFLK>| L?GB@QFSBP +F@OLPLCQ $U@BI FP MBOE>MP QEB JLPQ SBOP>QFIB >KA TFABIV F
-e@B >MMIF@>QFLKP ,L J>QQBO TEF@E @>0BBO M>QE VLR @ELLPB VLR TFIl IFHBIV KBBA QL RPB
>@@LIMIFPE VLRO MOLCBPPFLK>| L?GB@QFSBP PLJB LC TEF@E J>V L@@RO A>FIV 2EFP @E>MQB(
LSBOSFBT LC QEB $U@BI >MMIF@>QFLK >ILKD TFQE >K LOFBKQ>QFLK CLO >@@BPPFKD QEB @LJJ>
QROBP LC >K $U@BI TLOH?LLH
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2>HFKD > SBOV PFIMIB SFBT $U@BI FP > QLLI QE>Q >IILTP VLR QL BKQBO NR>KQFQ>QFSB A>Q> Fk
QOLKF@ PMOB>APEBBQ QL >MMIV LKB LO J>KV J>QEBJ>QF@>l @LIMRQ>QFLKP 2EBPB @LIJMRQ>C
J>QBIV @LKSBOQ QE>Q NR>KQFQ>QFSB A>Q> FKQL FKCLOJ>QFLK 2EB FKCLOJ>QFLK MOLAR@BA FI
RPBA QL J>HB AB@FPFLKP FK ?LQE MOLCBPPFLK>| >KA MBOPLK>l @LKQBUQP %LO BU>JMIB BJMIL\
RPB $U@BI QL ABQBOJFKB ELT JR@E FKSBKQLOV QL ?RV CLO > @ILQEFKD OBQ>FIBO ELT JR@E JB
QL >AJFKFPQBO QL > M>QFBKQ LO ELT JR@E JLKBV QL PMBKA QL PQ>V TFQEFK > ?RADBQ 5FQE OF
MBOPLK>I AB@FPFLKP VLR @>K RPB $U@BI QL ABQBOJFKB ELT JR@E JLKBV VLR @>K PMBKA LK > E
ELT JR@E VLR @>K PMBKA LK @>0 IB>PB M>VJBKQP LO ELT JR@E VLR KBBA QL P>SB QL OB>@E \
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OBQFOBJBKQ DL>IP 5B TFIl ABILKPQO>QB ELT VLR @>K RPB $U@BI QL J>HB QEBPB AB@FPFLKP >K/

JLOB QEOLRDELRQ QEFP QBUQ

#CAOL?

PELTP > @LJMIBQBA $U@BI TLOHPEBBQ QE>Q TFIl ?B @LKPQOR@QBA FK QEFP @E>MQBC

J>QFLK PELTK FK QEFP TLOHPEBBQ @LKQ>FKP P>IBP A>Q> CLO > EVMLQEBQF@>| JBO@E>KAFPB
M>KV 2EB TLOHPEBBQ A>Q> @>K EBIM > OBQ>FIBO >K>IVWB QEB ?RPFKBPP >KA ABQBOJFKB QEB K
P>IBPMBLMIB KBBABA CLO B>@E JLKQE CLO BU>JMIB

A

B

C

D

| Merchandise City, USA
Retail Sales

Average
2 Month Unit Sales| Price Sales Dollars
3 |January 2,670 S 9.99 | §$ 26,685
4 |February 2,160 | S 12.49 S 26,937
> |March 515 | S 14.99 | $ 7,701
> |April 590 | S 17.49 | S 10,269
7 |May 1,030 | S 1499 S 15,405
3 [June 2,875 | S 12.49 S 35,916
) (July 2,700 | S 9.99 | S 26,937
0 |[August 900 | S 19.99 S 17,958
1 |September 775|S 19.99 | $ 15,708
2 |October 1,180 | S 19.99 | S 23,562
3 INovember 1,800 | S 1749 S 31,416
4 |December 4560 | S 1499 | S 75,125
5 |Total Sales 21,755 S 313,619
6
7
<HE8 K4@C?8 B9 4A K68? OBE>F;88G
/0.0c*$ "4 "(

*L@>QB $U@BI LK VLRO @LIJMRQBO

"IF@H +F@OLPLCQ $U@BI QL I>RK@E QEB $U@BI >MMIF@>QFLK TEBOB VLR >0B MOBPBKQB.
?LLH LMQFLKP QL EBIM DBQ VLR PQ>0QBA

"IF@H QEB cOPQ LMQFLK "MI>KH 5LOH?LLH_
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2EB $U@BI CLO 5FKALTP >KA $U@BI CLO +>@ PLCQT>0B SBOPFLKP >0OB SBOV PFJFI>O +LPQ LC QEE
QLLIP >KA @LJJ>KAP >0B >S>FI>?IB FK ?LQE SBOPFLKP 2EBOB >OB ELTBSBO PLJB AFfBOBK@BP TFQ
$U@BI FKQBOC>@B 2EBOB >OB >IPL > CBT CB>QROBP QE>Q >0B KLQ >S>FI>?IB FK QEB $U@BI CLC
2EB P@OBBKPELQP >KA PQBM ?V PQBM FKPQOR@QFLKP FK QEFP QBUQ?LLH >0B PMB@Fc@ QL $U
5B E>SB >QQBJMQBA QL MOLSFAB >IQBOK>QB P@OBBKPELQP >KA FKPQOR@QFLKP CLO QEB +>@

QEB AFfBOBK@BP >OB PFDKFc@>KQ 5EBK VLR PBE DERPIEGKR TB >OB MOLSFAFKD FKCLOJ>QFLK
PMB@Fc@ QL +>@ RPBOP

The Excel Wobrkbook

TLOH?LLH FP >K $U@BI cIB QE>Q @LKQ>FKP LKB LO JLOB TLOHPEBBQP OBCBOOBA QL >P PMOB>,
$U@BI TFIl >PPFDK > cIB K>JB QL QEB TLOH?LLH PREE >RIE IE >KA PL LK ABMBKAFKD
LK ELT J>KV KBT TLOH?LLHP >OB LMBKBACAOL? PELTP >?I>KH TLOH?LLH >CQBO PQ>0QFKD $U@BI
2>HB PLJB QFJB QL C>JFIF>OFWB VLROPBIC TFQE QEFP P@OBBK 7LRO P@OBBK J>V ?B PIFDEQIV AFfE
LK QEB SBOPFLK VLR]OB RPFKD
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ADOLRM QFQIB K>JBP_ ,LQF@B FK %FDROB > >?LSB QEBOB >OB KL DOLRM QFQIB K>JBP gQ FP > |
QL @E>KDB QEFP ~SFBT_ PL VLR @>K PBB QEB DOLRM QFQIB K>JBP 'BOB >OB QEB PQBMP

"IF@H QEBR=?F[ G?HO IINCIH ;N NIJ F?@N ;<IP? NB? .C<<IH

"ELLPB Z,L?@?L?H=?M]

"IF@H QEZRC?Q[ <ONNIH

1@OLII ALTK >KA @EB@H QEB ?A$1300 0CNF?M[

"ILPB QEB MFBT_ AF>ILD ?LU 2EB DOLRM QFQIB K>JBP PELRIA KLT AFPMI>V >P PELTK FK %FLC
ROB KLQ %FDROB > >?7LSB

2>7?1B "LIJ>KA -SBOSFBT CLO $>@E 2>? LC QEB 0F??LK
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0;<*G? 1?M=LCINCIH |@ IGG;H>M

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

"LKQ>FKP QEB JLPQ COBNRBKQIV RPBA $U@BI @LJJ>KAP %LOJ>QQFKD @LJJ>KAP >0B CLRKA FK QEFP Q>? >ILKD TFQE

9 ?
HIG? @LJI>KAP CLO @RQQFKD @LMVFKD M>PQFKD >KA CLO FKPBOQFKD >KA ABIBQFKD OLTP >KA @LIRJKP

CcHM?LN 3PBA QL FKPBOQ L?GB@QP PR@E >P @E>0QP MF@QROBP PE>MBP .FSLQ2>?IBP gKQBOKBQ IFKHP PVJ?LIP LO QBUQ ?LUBP

A2 "LKQ>FKP @LJJ>KAP RPBA QL MOBM>0OB > TLOHPEBBQ CLO MOFKQFKD IPL FK@IRABP @LJJ>KAP RPBA QL PELT >KA MOFKQ QEB
(;SION DOFAIFKBP LK > TLOHPEBBQ
HLGOFM  9K@IRABP @LIJ>KAP CLO >AAFKD J>QEBJ>QF@>I CRK@QFLKP QL > TLOHPEBBQ  IPL @LKQ>FKP QLLIP CLO >RAFQFKD J>QEBJ>Q}
' CLOJRI>P
N: 3PBA TEBK TLOHFKD TFQE BUQBOK>| A>Q> PLRO@BP PR@E >P +F@OLPLCQY @@BPPY QBUQ cIBP LO QEB gKQBOKBQ IPL @LKC
R PLOQFKD @LJJ>KAP >KA >@@BPP QL P@BK>OFL QLLIP
2PC2Q gK@IRABP 1MBIIFKD >KA 20>@H "E>KDBP CB>QROBP IPL @LKQ>FKP MOLQB@QFLK CB>QROBP QL M>PPTLOA MOLQB@Q TLOHPE
S TLOH?LLHP
2C?2Q 3PBA QL >AGRPQ QEB SFPR>| >MMB>0>K@B LC > TLOH?LLH "LJILK @LJJ>KAP FK@IRAB QEB 8LLJ >KA .>DB *>VLRQ SFBT
2EFP Q>? MOLSFABP >@@BPP QL EBIM >KA PRMMLOQ CB>QROBP PR@E >P @LKQ>@QFKD +F@OLPLCQ PRMMLOQ PBKAFKD CBB!
%?FJ i
PRDDBPQFKD > KBT CB>QROB >KA @LJIJRKFQV AFP@RP@OB@MWCM HIN ;P;CF;<F? QCNB "R=?F @IL );=
.OLSFABP AO>TFKD LMQFLKP CLO RPFKD > AFDFQ>| MBK JLRPB LO cKkDBO ABMBKAFKD LK QEB QVMB LC ABSF@B I>MQLM TFQE Q
IL;Q P@OBBK Q>?IBQ @LIJMRQBO BQ@ 2EFP Q>? FP KLQ SFPF?IB ?V ABC>RIQ 1BB ?BILT LK ELT QL @RPQLJFWB QEB 0F??LK QL >AA |
OBJLSB Q>?P
1poFijoL  OLSFABP >@@BPP QL PLIB >AS>K@BA CB>QROBP PR@E >P J>@OLP CLOJ @LKQOLIP >KA 6+* @LII>KAP 2EFP Q>? FP KLQ SFPF’

?V ABC>RIQ 1BB ?BILT LK ELT QL @RPQLJIJFWB QEB OF??LK QL >AA LO OBJLSB Q>?P

2EB OF??7LK PELTK FCAOL? ;H>#CAOL? ; >?LSB FP CRIl LO J>UFJFWBA 2EB ?BKBcQ LC E>S
FKD > CRIl OF??LK FP QE>Q QEB @LJJ>KAP >0B >IT>VP SFPF?IB TEFIB VLR >0B ABSBILMFKD > TLOH
'LTBSBO ABMBKAFKD LK QEB P@OBBK AFJBKPFLKP LC VLRO @LIMRQBO VLR J>V cKA QE>Q QEB OF
Q>HBP RM QLL JR@E SBOQF@>| PM>@B LK VLRO TLOHPEBBQ gC QEFP FP QEB @>PB VLR @>K JFKF
2LK ?V @IF@HFKD QEB ?RQQLK PECHOER  5EBK JFKFJFWBA QEB OF??LK TFIl PELT LKIV QEB
Q>7P >KA KLQ QEB @LJJ>KA ?RQQLKP 5EBK VLR @IF@H LK > Q>? QEB @LJJ>KA ?RQQLKP TFIl >MM
RKQFI VLR PBIB@Q > @LJJ>KA LO @IF@H >KVTEBOB LK VLRO TLOHPEBBQ

% 2L EFAB QEB 0F?7LK TFQE $U@BI CLO +>@ VLR @>K RPB QEB HBV?L>0A PELOQ@RQ
'LIA ALTK QEB ~"LJJ>KA >KA -MQFLK_ HBVP >KA Q>M QEB ~0_ HBV

2EB P>JB HBV?L>0OA PELOQ@RQ TFIl RKEFAB QEB OF??LK >P TBII

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

'BOB >OB QEB PQBMP QL >AA >AAFQFLK> Q>?P QL QEB $U@BI OF??LK

"IF@H QEB %FIB Q>? >KA @ELLPB -MQFLKP
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"IF@H LK ~"RPQLJFWB OF??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
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"IF@H QEB %FIB Q>? >KA QEBR2QEB ?RQQLK FK QEB IBCQ PFAB LC QEB !>@HPQ>DB SFBT TFk
ALT 2EFP TFII LMBK QEB? M AF>ILD ?LU

#BQBOJFKB > IL@>QFLK CLO P>SFKD LK VLRO @LJMRQBCLIYN®IA@HFEDIBCQ PFAB QL
LMBK QEBP? M AF>ILD ?LU

"IF@H FK QEB %FIB ,>JB ?LU KB>0O QEB ?LQQLJYIF? QEBAF>ILD ?LU 2VMBEB KBT cIB
K>JB % )?L=B;H>CM? CNS/;F?MN;

0BSFBT QEB PBQQFKDP FK QEB P@OBBK CLO @LOOB@QKBPP >KA @IF@H QEB 1>SB ?RQQLI
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"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
KBBABA $U@BI TFIl ABC>RIQ QL QEB cIB QVMB LC UIPU

"IF@H QEB 1>SB ?RQQLK

0%" /0 01/

2EB1Q>QRPO FP IL@>QBA ?BILT QEB TLOHPEBBQ Q>?P LK QEB $UGBPIPEIRBRR  gQ AFP

MI>VP > S>OFBQV LC FKCLOJ>QFLK PR@E >P QEB PQ>QRP LC @BOQ>FK HBVP LK VLRO HBV?L>C
*") QEB >S>FI>?IB SFBTP CLO > TLOH?LLH QEB J>DKFc@>QFLK LC QEB P@OBBK >KA J>QEBJ>QI
CRK@QFLKP QE>Q @>K ?B MBOCLOJBA TEBK A>Q> >OB EFDEIFDEQBA LK > TLOHPEBBQ 7LR @>K (
QEB 1Q>QRP >0 >P CLIILTP

I>@B QEB JLRPB MLFKQBO LSBO >KV >0B> LC QEB 1Q>QRP >0 >KA OFDEQ @IF@H QL AFPMI
ARPQLIFWB 1Q>QRP >0 IFPQ LC LNEIREBAOL?

% +>@ 3PBOP RPB MLKQOLI @IF@H_ LK QEB 1Q>QRP >0 QL AFPMI>V QEB M"RPQLIFWB 10>
LMQFLKP

1BIB@Q QEB ">MP *L@H LMQFLK COLJ QEB JBKIA®BB

.OBPP QEB " .1*-") HBV LK VLRO HBV?L>0OA 7LR TFIl PBB QEB ">MP *L@H FKAF@>QLO LK QEB
ILTBO OFDEQ PFAB LC QEB 1Q>QRP >0

.OBPP QEB " .1 *-") LK VLRO HBV?L>0A >D>FK 2EB FKAF@>QLO LK QEB 1Q>QRP !>0O DLBP
>T>V
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.OBPP QEB % HBV LK VLRO HBV?L>0A

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

'?S 0;E?;Q;SM

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

7LR @>K >AA LO OBJLSB QEB FKCLOJ>QFLK QE>Q FP AFPMI>VBA LK QEB 1Q>QRP >0
2EB 'BIM TFKALT MOLSFABP VLR TFQE BUQBKPFSB FKCLOJ>QFLK >?LRQ $U@BI

00.c 10c+*

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

7LR @>K @RPQLJFWB QEB /RF@H @@BPP 2LLI?>0 ?V >AAFKD @LJJ>KAP VLR COBNRBKQIV RPB

A>MQBA ?V 1>0?>0> *>SB COLT QL 3PB +F@OLPLCQ $U@BI 2EB ">OBBOP FK .0>@ QS @RMIBA-BP
2V 2EB 1>VILO %LRKA>QAIFQELRQ >QQOF?RQFLK >P OBNRBPQBA ?V QEB TLOH]P LOFDFK>l @O!

IF@BKPBHA IF@BKPBA RKABD," 1
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(?;LHCHA +<D?=NCP?M

3KABOPQ>KA ELT QL BKQBO A>Q> FKQL > TLOHPEBBQ
$U>JFKB ELT QL BAFQ A>Q> FK > TLOHPEBBQ

$U>JFKB ELT RQL %FIl FP RPBA TEBK BKQBOFKD A>Q>

3KABOPQ>KA ELT QL ABIBQB A>Q> COLJ > TLOHPEBBQ >KA RPB QEB 3KAL @LJJ>KA
$U>JFKB ELT QL >AGRPQ @LIRJK TFAQEP >KA OLT EBFDEQP FK > TLOHPEBBQ
3KABOPQ>KA ELT QL EFAB @LIRJIKP >KA OLTP FK > TLOHPEBBQ

$U>JFKB ELT QL FKPBOQ @LIRJIKP >KA OLTP FKQL > TLOHPEBBQ

3KABOPQ>KA ELT QL ABIBQB @LIRJKP >KA OLTP COLJ > TLOHPEBBQ

*B>OK ELT QL JLSB A>Q> QL AFfBOBKQ IL@>QFLKP FK > TLOHPEBBQ

gK QEFP PB@QFLK TB TFIl ?BDFK QEB ABSBILMJIBKQ LC QEB TLOH?HGARERTK HEB PHFIIP @LS
BOBA FK QEFP PB@QFLK >0OB QVMF@>1IV RPBA FK QEB B>0OIV PQ>DBP LC ABSBILMFKD LKB LO JLOB 1
> TLOH?LLH

"*0".c*$ o

7LR TFII ?BDFK ?RFIAFKD QEB TLOH?LLH PEHTRABK? 2V J>KR>IIV BKQBOFKD A>Q> FKQL QEB TLOH
PEBBQ 2EB CLIILTFKD PQBMP BUMI>FK ELT QEB @LIRJK EB>AFKDP FK OLT >OB QVMBA FKQL QEB
PEBBQ

"IF@H @Bl IL@>QFLK LK QEB TLOHPEBBQ

2VMB QEB TLOIKNB

.OBPP QEB 0g&'2 00-5 HBV 2EFP TFIl BKQBO QEB TLOA FKQL @BIl >KA >@QFS>QB QEB KBUC
@BIl QL QEB OFDEQ

2VMBLHCN /;F?M-KA MOBPP QEB 0g&'2 00-5 HBV
0BMB>Q PQBM CLO QEB TEOGRR? ,LC=? >KAQEBK >D>FK CJFOM !IFF;LM
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#CAOL?  PELTP ELT VLRO TLOHPEBBQ PELRIA >MMB>0 >CQBO VLR E>SB QVMBA QEB @LIRJK EB>A
FKQLOLT ,LQF@B QE>Q QEB TLG#FK @BII IL@>QFLK " FP KLQ SFPF?IB 2EFP FP ?B@>RPB QEB @LI|
FP QLL K>OOLT QL cQ QEB BKQOV VLR QVMBA 5B TFIl BU>JFKB CLOJ>QQFKD QB@EKFNRBP QL @
MOL?IBJ FK QEB KBUQ PB@QFLK
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C2 h fx Average Price
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1 appear in formula bar
2 Month Unit Sales Average Pr Sales Dollars

3

4

5 The word Price is cut off
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8

9
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cHN?ALCNS B?=E

IFOGH %?;>CHAM

gQ FP @OFQF@>I QL FK@IRAB @LIRIJK EB>AFKDP QE>Q >@@RO>QBIV ABP@OF?B QEB A>Q> FK B>@E @LIRIK
MOLCBPPFLK>| BKSFOLKJBKQP VLR TFII IFHBIV ?B PE>OFKD $U@BI TLOH?LLHP TFQE @LTLOHBOP &LLA @LIRJ
FKDP OBAR@B QEB @E>K@B LC PLIBLKB JFPFKQBOMOBQFKD QEB A>Q> @LKQ>FKBA FK > TLOHPEBBQ TEF@E
@LPQIV BOOLOP ABMBKAFKD LK VLRO @>0BBO
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"IF@H @BII !

2VMB QEB KRJ?BO  >KA MOBPP QEB $,2$0 HBV CQBO VLR MOBPP QEB $,2$0 HBV @Bl !
TFIIl 7B >@QFS>QBA 3PFKD QEB $,2$0 HBV FP >K Be@FBKQ T>V QL BKQBO A>Q> SBOQF@>IIV
@LIRJIK

$KQBO QEB CLIILTFKD KRJ?BOP FK @BIIP ! QEOLRDE !
>KA

"IF@H @BIl "
2VMB QEB KRJ?BO >KA MOBPP QEB $,2$0 HBV

$KQBO QEB CLIILTFKD KRJ?BOP FK @BIIP " QEOLRDE
" >KA

"IF@H @BII #
2VMB QEB KRJ?BO >KA MOBPP QEB $,2$0 HBV

$KQBO QEB CLIILTFKD KRJ?BOP FK @BIIP # QEOLRDE
# >KA

5EBK cKFPEBA @EB@H QE>Q QEB A>Q> VLR BKQBOBICAM@EBP

PIC> #ILG;NNCHA /SG<IFM 3B?H "HN?LCHA *OG<?LM

5EBK QVMFKD KRJ?BOP FKQL >K $U@BI TLOHPEBBQ FQ FP ?BPQ QL >SLFA >AAFKD >KV CLOJ>QQFKD PVJ?LIP PF
I>0 PFDKP >KA @LJJ>P IQELRDE $U@BI >IILTP VLR QL >AA QEBPB PVJ?LIP TEFIB QVMFKD KRJ?BOP FQ PILTP AL
QEB MOL@BPP LC BKQBOFKD A>Q> gQ FP JLOB Be@FBKQ QL RPB $U@BI]P CLOJ>QQFKD CB>QROBP QL >AA Q
KRJ?BOP >CQBO VLR QVMB QEBJ FKQL > TLOHPEBBQ

cHN?ALCNS B?=E

LEN; "HNLS
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M9 - fx
A B C D E F G
1 |
2 Month Unit Sales Average Pr Sales Dollars
3 | 2670 9.99 26685
4 2160 12.49 26937 | Numbers have been
5 | 515 14.99 7701 | entered without dollar
6 590 17.49 10269 signs or commas
7| 1030 14.99 15405
8 2875 12.49 35916
9 | 2700 9.99 26937
10 900 19.99 17958
1 775 19.99 15708
12 1180 19.99 23562
13| 1800 17.49 31416
14 4560 14.99 75125
15
16
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#>Q> QE>Q E>P ?BBK BKQBOBA FK > @BIl @>K ?B @E>KDBA ?V ALR?IB @IF@HFKD QEB @BII IL@>QF
QEBALOJRIN>O 7LR J>V E>SB KLQF@BA QE>Q >P VLR TBOB QVMFKD A>Q> FKQL > @BIl IL@>QFLK Q
VLR QVMBA >MMB>0BA FK QEB %LOJRI> I>0 2EB %LOJRI> >0 @>K ?B RPBA CLO BKQBOFKD A>Q> F¥
>P TBIl >P CLO BAFQFKD A>Q> QE>Q >IOB>AV BUFPQP FK > @BIl 2EB CLIILTFKD PQBMP MOLSFAB >K
BKQBOFKD >KA QEBK BAFQFKD A>Q> QE>Q E>P ?BBK BKQBOBA FKQL > @BIl IL@>QFLK

"IF@H @Bl FK QEB 1EBBQ TLOHPEBBQ
2VMB QEB >??0BSF>QIRNLKKA MOBPP QEB $,2$0 HBV

"IF@H @BII

+LSB QEB JLRPB MLFKQBO RM QL QEB %LOJRI> >0 7LR TFIl PBB QEB MLFKQBO QROK FKQL >
PLO +LSB QEB @ROPLO QL QEB BKA LC QEB >??MESHKQECQ @IF@H
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2VMB QEB IBQQBQP. @LIMIBQB QEB T2DA>!

"IF@H QEB @EB@H J>OH QL QEB IBCQ LC QEB %LOJRIAGI? PBEREFP TFIl BKQBO QEB
@E>KDB FKQL QEB @Bl

Draw Page Layout Formulas Data Review
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Calibri - A A = = I - ab Wrap Text
pastd Click here to complete S
- | your entry into active cell O- A = = = € 3= 5 Merge&Center
Clipboard & \ Font ~ Alignment
A15 v fr | Total ===m| Click here to edit data in active cell I
A | B | C | D ‘ E ‘ F ‘ G ‘ H
1 -
2 Month Unit Sales Average Pr Sales Dollars
3 | 2670 9.99 26685
4 2160 12.49 26937
5 | 515 14.99 7701
6 590 17.49 10269
7 | 1030 14.99 15405
8 | 2875 12.49 35916
9 | 2700 9.99 26937
1 0_ 9500 19.99 17958
11 775 19.99 15708
12 1180 19.99 23562
13_ 1800 17.49 31416
14 4560 14.99 75125
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17

<:HE8 .F<A: G;8 BE@H?4 4E GB 7<G 4A7 AGS8E 4G4

#LR?IB @IF@H @Bl
AA > PM>@B >CQBO QEB ZLQA>KA QVMB QEB TLOZRM
.OBPP QEB $,2$0 HBV
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'?S<I;L> /BILN=ONM

">SCNCHA I;)N; CH ; ?FF

@QFS>QB QEB @BIl QE>Q FP QL ?B BAFQBA >KA MOBPP QEB % HBV LK VLRO HBV?L>0A

¥ 1538 CLO +>@ 3PBOP

10+ #c((

2EB RQL%FICB>QROB FP > S>IR>7?IB QLLI TEBK J>KR>1IV BKQBOFKD A>Q> FKQL > TLOHPEBBQ 2EFP CI
E>P J>KV RPBP ?RQ FQ FP JLPQ ?BKBc@F>I TEBK VLR >0OB BKQBOFKD A>Q> FK > ABcCKBA PBNRBK@
>P QEB KRJ?BOP >KA PL LK LO KLKKRJBOF@ A>Q> PR@E >P QEB A>VP LC QEB TBBH LO JLKQE
LC QEB VB>0O 2EB CLIILTFKD PQBMP ABJLKPQO>QB ELT RQL %FIl @>K ?B RPBA QL BKQBO QEB JLKQE
VB>0 FK"LIRJK

"IF@H @BIll FK QEB 1EBBQ TLOHPEBBQ
2VMB QEB TL&GAHO;LS >KA MOBPP QEB $,2$0 HBV
"IF@H @BIl >D>FK

+LSB QEB JLRPB MLFKQBO QL QEB ILTBO OFDEQ @LOKBO LC @BIl  7LR TFIl PBB > PJ>Il PNR:

FK QEFP @LOKBO LC QEB @Bl QEFP PRR®KIBB QEB#CAOL?  5EBK QEB JLRPB

MLFKQBO DBQP @ILPB QL QEB %FIl '>KAIB QEB TEFQB ?IL@H MIRP PFDK TFIl QROK FKQL > ?I:
PFDK
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*BCQ @IF@H >KA AO>D QEB %FII '>KAIB QL @BIl ,LQF@B QE>Q QEB RQL %FIl QFM ?LU FKAF@>QBP
TFII ?B MI>@BA FKQL B>@E @BICABE?

"MB@BJ?BO _

0BIB>PB QEB JLRPB ?RQQLK TEBK QEB QFM ?LU OB>AP
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A3 N fx January
A B C pb E F G H
1 |
2 Month Unit Sales Average Pr Sales Dollars Mouse pointer changes to black plus
3 |January 2670 9.99 26685 . o .
. sign when it is placed over Fill Handles
4 | 2160 12.49 26937
5 | 515 14.99 7701
6 590 17.49
7| 1030 14.99
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9 | 2700 9.9 26937
10 900 .99 17958
11 19.99 15708
12 1 19.99 23562
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-K@B VLR OBIB>PB QEB IBCQ JLRPB ?RQQLK >l QTBISB JLKQEP LC QEB VB>0 PELRIA >MMB>O FK C

O>KDB

>P PELTK FK #CAOL?

7LR TFII >IPL PBB QEB RQL %FIl -MQFLKP ?RQQLK 'V @IF@HFK

QEFP ?RQQLK VLR E>SB PBSBO>| LMQFLKP CLO FKPBOQFKD A>Q> FKQL > DOLRM LC @BIIP
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A3 N fx January
A . B ‘ C ‘ D . E ‘ F ‘ G ‘ H

1 |
2 Month Unit Sales Average Pr Sales Dollars
3 January 2670 9.99 26685
4 February 2160 12.49 26937
5 _March 515 14.99 7701
6 _April 590 17.49 10269
7 May 1030 14.99 15405
8 June 2875 12.49 35916
9 7July 2700 9.99 26937
10 August 900 19.99 17958
11 September 775 19.99 15708
12 | October 1180 19.99 23562
13 November 1800 17.49 31416
14 December 4560 14.99 7512
15 Total Sales &, Click arrow to see fill options
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"IF@H QEB RQL %FII -MQFLKP ?RQQLK
"IF@H QEB "LMV "BIIP LMQFLK 2EFP TFIl @E>KDB QEB JLKQEP FK QEB O>KDB QL (>KR>0V
"IF@H QEB RQL %FIl -MQFLKP ?RQQLK >D>FK

"IF@H QEB %FIl +LKQEP LMQFLK QL OBQROK QEB JLKQEP LC QEB VB>0 QL QEB @BII O>KDB
2EB %FIl 1BOFBP LMQFLK TFIl MOLSFAB QEB P>JB OBPRIQ

I"("0c*$ 10 KL0%" 1¥1+ +)) ]

2EBOB >0B PBSBO>| JBQELAP CLO OBJLSFKD A>Q> COLJ > TLOHPEBBQ > CBT LC TEF@E >0OB ABJLKP!
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EBOB 5FQE B>@E JBQELA VLR RPB QEB 3KAL @LJJ>KA 2EFP FP > EBIMCRI @LJJ>KA FK QEB BSBI
VLR JFPQ>HBKIV OBJLSB A>Q> COLJ VLRO TLOHPEBBQ 2EB CLIILTFKD PQBMP ABJLKPQO>QB ELT VLI
ABIBQB A>Q> COLJ > @BII LO O>KDB LC @BIIP

"IF@H @BIl "

.OBPP QBER"0" HBV LK VLRO HBV?L>0A 2EFP OBJLSBP QEB @LKQBKQP LC QEB @BII

é +>@ 3PBOP 'LIA ALTK QEB %K HBV >KA MOBPP QEB #BIBQB HBV

'FDEIFDEQ QEB O>KDB" " 2EBK IBCQ @IF@H >KA AO>D QEB JLRPB MLFKQBO ALTK QL @BII "

I>@B QEB JLRPB MLFKQBO LSBO QEB %FIl >KAIB 7LR TFIl PBB QEB TEFQB ?IL@H MIRP PFDK
@E>KDB QL > ?I>@H MIRP PFDK

"IF@H >KA AO>D QEB JLRPB MLFKQBO RM QL @BICAGRBB  0BIB>PB QEB JLRPB ?RQ
QLK 2EB @LKQBKQP FK QEB O>KDB " " TFIl ?B OBJLSBA

&) i i Ly r:]
- Undo button
File Home Insert Page Layout Formulas Dat
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Clipboard I Font
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1 (The grey area |nd'|cate5 the data J
- L in these cells will be deleted.

~ 2 Month Unit Sales _Sales Dollars
i]anuarv 2670 26685

4 |February 2160 26937
5 |March 7701
6 |April 10269
7 |May 15405

8 |June 35916
9 |uly 26937
10 |August 17958
11 |Septembe 15708

12 |October 23562
13 |November 31416
E December

3370 The Fill Handle was
dragged up the column.

<:HES8 .F<A: HGB <?? GB 878G8 BAG8AGF B9 8??

15 Total Sales

ar

"IF@H QEB 3KAL ?RQQLK FK QEB /RF@H @ @BPP 21#C*0QLPBB 2EFP PELRIA OBMI>@B
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"IF@H QEB 3KAL ?RQQLK >D>FK 2EFP PELRIA OBMI>@B QEB A>Q> FK @BII "

'?S<I;L> /BILN=ONM

1H>l IGG;H>

'LIA ALTK QEB "20* HBV TEFIB MOBPPFKD QEB I8QQBORO HBV?L>0A

_i
% 1538 CLO +>@ 3PBOP

'FDEIFDEQ QEB O>KDB " " ?V MI>@FKD QEB JLRPB MLFKQBO LSBO @BIl " 2EBK IBCQ @IF@H >KA A(
QEB JLRPB MLFKQBO ALTK QL @BII *

"IF@H QEB "IB>O ?RQQLK FK QEB 'LJB Q>? LC QEB 0F??LK TEF@E FP KBUQ QL QEB "BlIP DOLRM

@LJI>KAP PBB#CAOL?

2EFP LMBKP > AOLM ALTK JBKR QE>Q @LKQ>FKP PBSBO>| LMQFLKP CLO

OBJLSFKD LO @IB>OFKD A>Q> COLJ > @BIll ,LQF@B QE>Q VLR >IPL E>SB LMQFLKP CLO @IB>OFKD
CLOJ>QP FK > @BII LO QEB EVMBOIFKHP FK > @BII

"IF@H QEB "IB>O Il LMQFLK 2EFP OBJLSBP QEB A>Q> FK QEB @BIl O>KDB
"IF@H QEB 3KAL ?RQQLK 2EFP OBMI>@BP QEB A>Q> FK QEB O>KDB " "
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<:HE8 ?84E B@@4A7 EBC BJA &8AH
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2EBOB >0OB > CBT BKQOFBP FK QEB TLOHPEBBQ QE>Q >MMB>0 @RQ Lf %LO BU>JMIB QEB I>PQ IB
TLOA 1BMQBJ?BO @>KKLQ ?B PBBK FK @BIl  2EFP FP ?B@>RPB QEB @LIRJK FP QLL K>OOLT CL
TLOA 2EB @LIRJKP >KA OLTP LK >K $U@BI TLOHPEBBQ @>K ?B >AGRPQBA QL >@@LJILA>QB QEB
QE>Q FP ?BFKD BKQBOBA FKQL > @BIl RPFKD QEOBB AFfBOBKQ JBQELAP 2EB CLIILTFKD PQBMP BUN
>AGRPQ QEB @LIRJK TFAQEP >KA OLT EBFDEQP FK > TLOHPEBBQ

IOFKD QEB JLRPB MLFKQBO ?BQTBBK "LIRJK >KA"LIRJK'!FK QEB 1EBBQ TLOHPEBBQ >P
PELTK FK#CAOL? 7LR TFII PBB QEB TEFQB ?IL@H MIRP PFDK QROK FKQL ALR?IB >OOLTP

"IF@H >KA AO>D QEB @LIRJK QL QEB OFDEQ PL QEB BRYKESTROK @Bl  @>K ?B

PBBK P VLR AO>D QEB @LIRJK VLR TFIl PBB QEB @ERJEFRLU 2EFP ?LU AFPMI>VP

QEB KRJ?BO LC @E>0>@QBOP QE>Q TFIl cQ FKQL QEB @LIRJK RPFKD QEB ">IF?0F MLFKQ ¢
TEF@E FP QEB ABC>RIQ PBQQFKD CLO CLKQ PFWB

0BIB>PB QEB IBCQ JLRPB ?RQQLK
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<:HES8 7=HFG<A: B?H@A 0<7G;F

7LR J>V cKA QE>Q RPFKD QEB @IF@H >KA AO>D JBQELA FP FKBe@FBKQ FC VLR KBBA QL PBQ > PMB
>@QBO TFAQE CLO LKB LO JLOB @LIRJKP 1QBMP QEOLRDE FIIRPQO>QB > PB@LKA JBQELA CLO >
@LIRJK TFAQEP TEBK RPFKD > PMB@Fc@ KRJ?BO LC @E>0>@QBOP

"IF@H >KV @BIl IL@>QFLK FK "LIRJK ?V JLSFKD QEB JLRPB MLFKQBO LSBO > @BIl IL@>QFLK
@IF@HFKD QEB IBCQ JLRPB ?RQQLK 7LR @>K EFDEIFDEQ @BII IL@>QFLKP FK JRIQFMIB @LII
>0B PBQQFKD QEB P>JB @E>0>@QBO TFAQE CLO JLOB QE>K LKB @LIRJK

gK QEB 'LJB Q>? LC QEB OF??LK IBCQ @IF@H QEB %L0J>Q ?RQQLK FK QEB "BIIP DOLRM

"IF@H QEB "LIRJK 5FAQE LMQFLK COLJ QEB AOLM ALTK JBKR 2EFP TFII LMBK QEB "LIRJK
SFAQE AF>ILD ?LU

2VMB QEB KRJ?BO >KA @IF@H QEB -) ?RQQLK LK QEB "LIRJK 5FAQE AF>ILD ?LU 2EFP TFII
PBQ "LIRJK QL QEFP @E>0>@QBO TFAQEMBB

-K@B >D>FK ?0FKD QEB JLRPB MLFKQBO ?BQTBBK "LIRJK >KA "LIRJK ! PL QE>Q QEB ALR
2IB >O0LT MLFKQBO AFPMI>VP >KA QEBK ALR?IB @IF@H QL >@QFS>QB RQL%FQ 2EFP CB>(
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QEB @LIRJK TFAQE ?>PBA LK QEB ILKDBPQ BKQOV FK QEB @LIRJK
3PB QEB "LIRJK 5FAQE AF>ILD ?LU PQBM >?LSB QL OBPBQ QEB TFAQE QL

<:HES8 B?H@A 0<7G; <47?7B: BK

'‘?S<I;L> /BILN=ONM

IFOGH 3C>NB

.OBPP QEB *2 HBV LK VLRO HBV?L>0A QEBK MOBPP QEB-IBEABDRKB >Q > QFJB

&
+ % 2EFP HBV?L>0A PELOQ@RQ FP KLQ >S>FI>?IB CLO $U@BI CLO +>@

1QBMP QEOLRDEABJLKPQO>QB ELT QL >AGRPQ OLT EBFDEQ TEF@E FP PFJFI>O QL >AGRPQFKD
TFAQE

"IF@H @Bl

gK QEB 'LJB Q>? LC QEB OF??LK IBCQ @IF@H QEB %L0J>Q ?RQQLK FK QEB "BIIP DOLRM
"IF@H QEB OLT 'BFDEQ LMQFLK COLJ QEB AOLM ALTK JBKR 2EFP TFII LMBK QEB OLT 'BFDEQ
AF>ILD ?LU
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2VMB QEB KRJ?BO >KA @IF@H QEB -) ?RQQLK LK QEB OLT 'BFDEQ AF>ILD ?LU 2EFP TFII PBQ
OLT QL >EBFDEQLC MLFKQPMLFKEP BNRFS>IBKQ QL >MMOLUFJ>QBIV  LC >K FK@E
2EFP >AGRPQJBKQ FK OLT EBFDEQ T>P J>AB QL @OB>QB PM>@B ?BQTBBK QEB QLQ>IP CLO
TLOHPEBBQ >KA QEB OBPQ LC QEB A>Q>

'"?S<I;L> /BILN=ONM

1Q %?CABN

.OBPP QEB *2 HBV LK VLRO HBV?L>0A QEBK MOBPP QEB-IBRABQRB >Q > QFJB

_d
+ % 2EFP HBV?L>0A PELOQ@RQ FP KLQ >S>FI>?IB CLO $U@BI CLO +>@

#CAOL? PELTP QEB >MMB>0>K@B LC QEB TLOHPEBBQ >CQBO "LIRJK >KAOLT >OB >AGRPQBA
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<:HES8 A4?8F 4G4 J<G; B?H@A 4A7+BJ T7=HFG87

/ECFF .?@L?MB?L

>DOMNCHA IFOGHM ;H>.1QM

@QFS>QB >Q IB>PQ LKB @BII FK QEB OLT LO @LIRJK VLR >0B >AGRPQFKD
"IF@H QEB 'LJB Q>? LC QEB 0F??LK

"IF@H QEB %L0J>Q ?RQQLK FK QEB "BIIP DOLRM

"IF@H BFQEBO OLT 'BFDEQ LO "LIRJK 5FAQE COLJ QEB AOLM ALTK JBKR
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$KQBO QEB OLT 'BFDEQ FK MLFKQP LO "LIRJK 5FAQE FK @E>0>@QBOP FK QEB AF>ILD ?LU
"IF@H QEB -) ?RQQLK

%clcr$  +(1)*/ * o +3/

gK >AAFQFLK QL >AGRPQFKD QEB @LIRJKP >KA OLTP LK > TLOHPEBBQ VLR @>K >IPL EFAB @LIRJ
OLTP 2EFP FP > RPBCRI QB@EKFNRB CLO BKE>K@FKD QEB SFPR>| >MMB>0>K@B LC > TLOHPEBBQ
A>Q> QE>Q FP KLQ KB@BPP>0OV QL AFPMI>V 2EBPB CB>QROBP TFIl ?B ABJLKPQO>QBA RPFKD QEB
#>Q> TLOH?LLH 'LTBSBO QEBOB FP KL KBBA QL E>SB EFAABK @LIRJKP LO OLTP CLO QEFP TLOHPI
2EB RPB LC QEBPB PHFIIP EBOB TFII ?B CLO ABJLKPQO>QFLK MROMLPBP LKIV

"F@H @BIl "
"IF@H QEB %L0J>Q ?RQQLK FK QEB 'LJB Q>? LC QEB 0F??LK

I>@B QEB JLRPB MLFKQBO LSBO QEB 'FAB 3KEFAB LMQFLK FK QEB AOLM ALTK JBKR 2EFP
TFII LMBK > PR?JBKR LC LMQFLKP

"IF@H QEB 'FAB "LIRJKP LMQFLK FK QEB PR?JBKR LC LMQFR®RORBB  2EFP TFIl EFAB
"LIRIK ™"

<:HES8 "<78 .A;<78 H5@8AH
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'?S<I;L> /BILN=ONM

%C>CHA IFOGHM

* 'LIAALTK QEB "20* HBV TEFIB MOBPPFKD QEB KRJ?BO LK VLRO HBV?L>0A

_i

¥ 1538 CLO +>@ 3PBOP

#CAOL? PELTP QEB TLOH?LLH TFQE "LIRJK " EFAABK FK QEB 1EBBQ TLOHPEBBQ 7LR @>K QBII :
@LIRJK FP EFAABK ?V QEB JFPPFKD IBQQBO "

<HE8 "<778A B?H@A
2L RKEFAB > @LIRJK CLIILT QEBPB PQBMP

1BIB@Q QEB O>KDB ! #
"IF@H QEB %L0J>Q ?RQQLK FK QEB 'LJB Q>? LC QEB 0F??LK
I>@B QEB JLRPB MLFKQBO LSBO QEB 'FAB 3KEFAB LMQFLK FK QEB AOLM ALTK JBKR
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"IF@H QEB 3KEFAB "LIRJKP LMQFLK FK QEB PR?JBKR LC LMQFLKP "LIRJK" TFII KLT ?B SFPF
?I1B LK QEB TLOHPEBBQ

'?S<I;L> /BILN=ONM

1HBC>CHA IFOGHM

* 'FDEIFDEQ @BIIP LK BFQEBO PFAB LC QEB EFAABK @LIRJKP QEBK ELIA ALTK QEB "20* HBV >KA QI
1'g%2 HBV TEFIB MOBPPFKD QEB @ILPB M>OBKQEBPFP HBY LK VLRO HBV?L>0A

]
- @ +>@ 3PBOP 'LIA ALTK "LKQOLI >KA 1EFCQ HBVP >KA MOBPP QEB KRJ?BO

2EB CLIILTFKD PQBMP ABJLKPQO>QB ELT QL EFAB OLTP TEF@E FP PFJFI>O QL EFAFKD @LIRJKP

"IF@H @Bl
"IF@H QEB %L0J>Q ?RQQLK FK QEB 'LJB Q>? LC QEB 0F??LK

I>@B QEB JLRPB MLFKQBO LSBO QEB 'FAB 3KEFAB LMQFLK FK QEB AOLM ALTK JBKR 2EFP
TFIl LMBK > PR?JBKR LC LMQFLKP

"IF@H QEB 'FAB OLTP LMQFLK FK QEB PR?JBKR LC LMQFLKP 2EFP TFIl EFAB OLT

'?S<I;L> /BILN=ONM

%C>CHA .IQM

* 'LIAALTK QEB "20* HBV TEFIB MOBPPFKD QEB KRJ?BO HBV LK VLRO HBV?L>0A

_i&

% 1538 cLO +>@ 3PBOP

2L RKEFAB > OLT CLIILT QEBPB PQBMP

1BIB@Q QEB O>KDB
"IF@H QEB %L0J>Q ?RQQLK FK QEB 'LJB Q>? LC QEB 0F??LK
I>@B QEB JLRPB MLFKQBO LSBO QEB 'FAB 3KEFAB LMQFLK FK QEB AOLM ALTK JBKR

"IF@H QEB 3KEFAB OLTP LMQFLK FK QEB PR?JBKR LC LMQFLKP OLT TFII KLT ?B SFPF?IB LK
QEB TLOHPEBBQ

'?S<I;L> /BILN=ONM

1HBC>CHA .IQM
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'FDEIFDEQ @BIIP >?LSB >KA ?BILT QEB EFAABK OLT P QEBK ELIA ALTK QEB "20* HBV >KA QEB 1'g%?2
HBV TEFIB MOBPPFKD QEB LMBK M>OBKQEBPFP HBV LK VLRO HBV?L>0A

= +>@ 3PBOP 'LIA ALTK "LKQOLI >KA 1EFCQ HBVP >KA MOBPP QEB KRJ?BO

CHN?ALCNS B?=E

%C>>?H .IQM ;H> IFOGHM

gK JLPQ @>0OBBOP FQ FP @LJJLK CLO MOLCBPPFLK>IP QL RPB $U@BI TLOH?LLHP QE>Q E>SB ?BBK ABPFL
@LTLOHBO !BCLOB VLR RPB > TLOH?LLH ABSBILMBA ?V PLJBLKB BIPB >IT>VP @EB@H CLO EFAABK OLTP
@LIRJIKP 7LR @>K NRF@HIV PBB TEBQEBO > OLT LO @LIRJK FP EFAABK FC > OLT KRJ?BO LO @LIRJK IBQQBO FP.

/ECFF .?@L?MB?L

%C>CHA IFOGHM ;H>.IQM

@QFS>QB >Q IB>PQ LKB @BIl FK QEB OLT P LO @LIRJK P VLR >OB EFAFKD
"IF@H QEB 'LJB Q>? LC QEB OF??7LK

"IF@H QEB %L0J>Q ?RQQLK FK QEB "BIlIP DOLRM

.I>@B QEB JLRPB MLFKQBO LSBO QEB 'FAB 3KEFAB LMQFLK

"IF@H BFQEBO QEB 'FAB OLTP LO 'FAB "LIRIKP LMQFLK

/IECFF .?@L?MB?L

1HBC>CHA IFOGHM ;H> .IQM

'FDEIFDEQ QEB @BIIP >?LSB >KA ?BILT QEB EFAABK OLT P LO QL QEB IBCQ >KA OFDEQ LC QEB EF
@LIRIK P

"IF@H QEB 'LJB Q>? LC QEB OF??LK
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"IF@H QEB %L0OJ>Q ?RQQLK FK QEB "BIIP DOLRM
.I>@B QEB JLRPB MLFKQBO LSBO QEB 'FAB 3KEFAB LMQFLK
"IF@H BFQEBO QEB 3KEFAB OLTP LO 3KEFAB "LIRIJKP LMQFLK

c*/".0c*$  +(1)*/ * 43

3PFKD $U@BI TLOH?LLHP QE>Q E>SB ?BBK @OB>QBA ?V LQEBOP FP > SBOV Be@FBKQ T>V QL TLOH
BIFJFK>QBP QEB KBBA QL @OB>QB A>Q> TLOHPEBBQP COLJ P@O>Q@E 'LTBSBO VLR J>V cKA QE>Q (
MIFPE VLRO DL>IP VLR KBBA QL >AA >AAFQFLK>l @LIRIJKP LO OLTP LC A>Q> gK QEFP @>PB VLR @:
21>KH @LIRJKP LO OLTP FKQL > TLOHPEBBQ 2EB CLIILTFKD PQBMP ABJLKPQO>QB ELT QL AL QEFP

"IF@H @BIl "

"IF@H QEB ALTK >OOLT LK QEB gKPBOQ ?RQQLK FK QEB 'LJB Q>? LC QEBHIARLR PBB

<:HES8 VAFSEG HGGBA BJA EEBJ

"IF@H QEB gKPBOQ 1EBBQ "LIRJKP LMQFLK COLJ QEB AOLM ALTK#BKBLPBB
?1>KH @LIRJK TFII ?B FKPBOQBA QL QEB IBCQ LC "LIRJK" 2EB @LKQBKQP QE>Q TBOB MOBSF
FK"LIRIJK " KLT >MMB>0 FK "LIRJK # ,LQB QE>Q @LIRJKP >0OB >IT>VP FKPBOQBA QL QEB IBCQ
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LC QEB >@QFS>QBA @Bl

<:HES8 VAF8EG EBC BJA &8AH

?S<I;L> /BILN=ONM

CHM?LNCHA IFOGHM

.OBPP QEB *2 HBV >KA QEBK QEB IBQ@BSRA' LKB >Q > QFJB @LIRJK TFIl ?B
FKPBOQBA QL QEB IBCQ LC QEB >@QFS>QBA @Bl

_d
¥ +>@ 3PBOP %FOPQ ELIA ALTK QEB "LKQOLI HBV >KA MOBPP QEB PM>@B?>0 QL PBIB@(
@LIRJK QEBK ELIA ALTK QEB 1EFCQ >KA "LKQOLIP HBVP >KA MOBPP QEB PVJ2LI

"IF@H @Bl
"IF@H QEB ALTK >OOLT LK QEB gKPBOQ ?RQQLK FK QEB 'LJB Q>? LC QEBHIARLR PBB

"IF@H QEB gKPBOQ 1EBBQ OLTP LMQFLK COLJ QEB AOLM ALTKAIRGR PBB  ?I>KH
OLT TFIl ?B FKPBOQBA >?LSB OLT 2EB @LKQBKQP QE>Q TBOB MOBSFLRPIV FK OLT KLT
>MMB>0 FK OLT ,LQB QE>Q OLTP >0OB >IT>VP FKPBOQBA >?LSB QEB >@QFS>QBA @B

'"?S<I;L> /BILN=ONM

cHM?LNCH@M

.OBPP QEB *2 HBV >KA QEBK QEB IBQ@BSIRA0 LKB >Q > QFJB OLT TFIl ?B FKPBOQBA >?LSB
QEB >@QFS>QBA @BII

_i

« +>@ 3PBOP %FOPQ ELIA ALTK QEB 1EFCQ HBV >KA MOBPP QEB PM>@B?>0 QL PBIB@Q QEB Ol
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ELIA ALTK QEB 1EFCQ >KA "LKQOLIP HBVP >KA MOBPP QEB PVJ?LI

/IECFF .?@L?MB?L

cHM?LNCHA IFOGHM ;H>.1QM

@QFS>QB QEB @Bl QL QEB OFDEQ LC QEB ABPFOBA ?I>KH @LIRJK LO ?BILT QEB ABPFOBA ?I>KH OL
"IF@H QEB 'LJB Q>? LC QEB 0F??7LK

"IF@H QEB ALTK >00LT LK QEB gKPBOQ ?RQQLK FK QEB "BIIP DOLRM

"IF@H BFQEBO QEB gKPBOQ 1EBBQ "LIRJKP LO gkPBOQ 1EBBQ OLTP LMQFLK

)+2¢*$ 10

-K@B A>Q> >0B BKQBOBA FKQL > TLOHPEBBQ VLR E>SB QEB >?FIFQV QL JLSB FQ QL AFfBOBKQ IL@>
CLIILTFKD PQBMP ABJLKPQO>QB ELT QL JLSB A>Q> QL AFfBOBKQ IL@>QFLKP LK > TLOHPEBBQ
1BIB@Q QEB O>KDB # #

IOFKD QEB JLRPB MLFKQBO QL QEB IBCQ BADB LC @BIl # 7LR TFIl PBB QEB TEFQB ?IL@H MIR
@E>KDB QL @OLPP >OOLTRCRBB?  2EFP FKAF@>QBP QE>Q VLR @>K IBCQ @IF@H >KA AC
QEB A>Q> QL > KBT IL@>QFLK

<:HES8 &BI<A: 4G4
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& +>@ 3PBOP TEBK QEB JLRPB ELSBOP LSBO QEB IBCQ BADB LC @BIl # QEB MLFKQBO TFI
FKQL > PJ>Il E>KA QE>Q ILLHP IFHB QEFP

*BCQ "IF@H >KA AO>D QEB JLRPB MLFKQBO QL @BII "

0BIB>PB QEB IBCQ JLRPB ?RQQLK 2EB A>Q> KLT >MMB>OP FK "LIRJK "

"IF@H QEB 3KAL ?RQQLK FK QEB /RF@H @@BPP 2LLI?>0O 2EFP JLSBP QEB A>Q> ?>@H QL "LII
#

cHN?ALCNS B?=E

)JIPCHA I;N;

IBCLOB JLSFKD A>Q> LK > TLOHPEBBQ J>HB PROB VLR FABKQFCV >l QEB @LIJMLKBKQP QE>Q ?BILKD TFQE QE
VLR >0OB JLSFKD %LO BU>JMIB FC VLR >0OB JLSFKD > @LIRJK LC A>Q> J>HB PROB QEB @LIRJK EB>AFKD FP FK@!
IPL J>HB PROB >I| S>IRBP >0OB EFDEIFDEQBA FK QEB @LIRJK ?BCLOB JLSFKD FQ

I"("0c*$  +(1)*/ X 43/

7LR J>V KBBA QL ABIBQB BKQFOB @LIRJKP LO OLTP LC A>Q> COLJ > TLOHPEBBQ 2EFP KBBA J>V >
FC VLR KBBA QL OBJLSB BFQEBO ?I1>KH @LIRJKP LO OLTP COLJ > TLOHPEBBQ LO @LIRJKP >KA OLTP
@LKQ>FK A>Q> 2EB JBQELAP CLO OBJLSFKD @BIl @LKQBKQP TBOB @LSBOBA B>0OIFBO >KA @>K °
ABIBQB RKT>KQBA A>Q> 'LTBSBO FC VLR AL KLQ T>KQ > ?I>KH OLT LO @LIRJK FK VLRO TLOH?LLH VI
@>K ABIBQB FQ RPFKD QEB CLIILTFKD PQBMP

"IF@H @BII

"IF@H QEB ALTK >OO0LT LK QEB #BIBQB ?RQQLK FK QEB "BIIP DOLRM FK QEB 'LJB Q>? LC QEB |
2LK

"IF@H QEB #BIBQB 1EBBQ OLTP LMQFLK COLJ QEB AOLM ALTK JBBAOPBB 2EFP
OBJLSBP OLT >KA PEFCQP >Il QEB A>Q> ?BILT OLT FK QEB TLOHPEBBQ RM LKB OLT

?S<I;L> /BILN=ONM

1?F?NCHA .IQM
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.OBPP QEB *2 HBV >KA QEBK QEB IBQ@BERA 0 LKB >Q > QFJB 2EB OLT TFQE QEB
>@QFS>QBA @BlII TFIl ?B ABIBQBA

_
% +>@ 3PBOP %FOPQ ELIA ALTK QEB 1EFCQ HBV >KA MOBPP QEB PM>@B?>0 QL PBIB@
OLT QEBK ELIA ALTK "LKQOLI HBV >KA MOBPP QEB Z PVJ?LI

<HE8 8?8G8 EBC BJA &8AH

"IF@H @BIl "

"IF@H QEB ALTK >OOLT LK QEB #BIBQB ?RQQLK FK QEB "BIIP DOLRM FK QEB 'LJB Q>? LC QEB |
2LK

"IF@H QEB #BIBQB 1EBBQ "LIRIKP LMQFLK COLJ QEB AOLM ALTK JBKRR(RBB  2EFP
OBJLSBP "LIRJK " >KA PEFCQP >Il QEB A>Q> FK QEB TLOHPEBBQ QL QEB OFDEQ LC "LIRJIK !
LSBO LKB @LIRJK QL QEB IBCQ

1>SB QEB @E>KDBP QL VLRO TLOH?LLH ?V @IF@HFKDREFQEEIMOQKBK QEB 'LJB OF?
?LK LO ?V PBIB@QFKD;REBLMQFLK COLJ QEB %FIB JBKR

*?S<I;L> /BILN=ONM

1?F?NCHAIFOGHM
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@BII TFIl ?B ABIBQBA

QEBK ELIA ALTK "LKQOLI HBV >KA MOBPP QEB Z PVJ?LI

.OBPP QEB *2 HBV >KA QEBK QEB IBQ@BSHA " LKB >Q > QFJB 2EB @LIRIK TFQE QEB >@QFS>QBA

_
(% +>@ 3PBORLFOPQ ELIA ALTK QEB "LKQOLI HBV >KA MOBPP QEB PM>@B?>0 QL PBIB@Q QEB @L|

/[ECFF .?@L?MB?L

I?F?NCHA IFOGHM ;H> .IQM

@QFS>QB >KV @BII FK QEB OLT LO @LIRJK QE>Q FP QL ?B ABIBQBA

"IF@H QEB 'LJB Q>? LC QEB OF?7LK

"IF@H QEB ALTK >OOLT LK QEB #BIBQB ?RQQLK FK QEB "BIIP DOLRM

"IF@H BFQEBO QEB #BIBQB 1EBBQ "LIRJKP LO QEB #BIBQB 1EBBQ OLTP LMQFLK

?S 0,E?;Q;SM

Q>FKBA FK B>@E @LIRJK

QEB A>Q> BKQOV MOL@BPP
5LOHPEBBQP JRPQ ?B @>0OBCRIIV MOLLCOB>A TEBK A>Q> E>P ?BBK J>KR>IIV BKQBOBA

5EBK RPFKD > TLOHPEBBQ QE>Q T>P ABSBILMBA ?V PLJBLKB BIPB ILLH @>OBCRIIV
@LIRJKP LO OLTP

00.c 10c+*

"LIRJK EB>AFKDP PELRIA ?B RPBA FK > TLOHPEBBQ >KA PELRIA >@@RO>QBIV ABP@OF?B QEB A>Q> (

3PFKD PVJ?LIP PR@E >P ALII>O PFDKP TEBK BKQBOFKD KRJ?BOP FKQL > TLOHPEBBQ @>K PILT ALT

2EB 3KAL @LJJ>KA FP > S>IR>?IB QLLI CLO OB@LSBOFKD A>Q> QE>Q T>P ABIBQBA COLJ > TLOHPEBB

CLO EFAAB

A>MQBA ?V 1>0?>0> *>SB COLT QL 3PB +F@OLPLCQ $U@BI 2EB ">OBBOP FK .0>@ QF@R(IB2FBP
2V 2EB 1>VILO %LRKA>QAIFQELRQ >QQOF?RQFLK >P OBNRBPQBA ?V QEB TLOH]P LOFDFK>I @Ol

IF@BKPBEA IF@BKPBA RKABD," 1
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https://www.saylor.org/
http://creativecommons.org/licenses/by-nc-sa/3.0

1.3Formatting and Data Analysis

(?;LHCHA +<D?=NCP?M

3PB CLOJ>QQFKD QB@EKFNRBP >P FKQOLAR@BA FK QEB $U@BI 1IMOB>APEBBQ &RFABIFKBP QL BK
>MMB>0>K@B LC > TLOHPEBBQ

3KABOPQ>KA ELT QL >IFDK A>Q> FK @BII IL@>QFLKP

$U>JFKB ELT QL BKQBO JRIQFMIB IFKBP LC QBUQ FK > @BII IL@>QFLK

3KABOPQ>KA ELT QL >AA ?LOABOP QL > TLOHPEBBQ

$U>JFKB ELT QL RPB QEB RQL1RJ CB>QROB QL @>I@RI>QB QLQ>IP

3PB QEB "RQ "LMV >KA .>PQB @LJJ>KAP QL J>KFMRI>QB QEB A>Q> LK > TLOHPEBBQ
3KABOPQ>KA ELT QL JLSB OBK>JB FKPBOQ >KA ABIBQB TLOHPEBBQ Q>?P

2EFP PB@QFLK >AAOBPPBP CLOJ>QQFKD @LJJ>KAP QE>Q @>K ?B RPBA QL BKE>K@B QEB SFPR>I >|
LC > TLOHPEBBQ gQ >IPL MOLSFABP >K FKQOLAR@QFLK QL J>QEBJ>QF@> @>I@RI>QFLKP 2EB PHFI
FK QEFP PB@QFLK TFIl DFSB VLR MLTBOCRI QLLIP CLO >K>IVWFKD QEB A>Q> QE>Q TB E>SB ?BBK Tl
FK QEFP TLOH?LLH >KA TFIl EFDEIFDEQ ELT $U@BI FP RPBA QL J>HB HBV AB@FPFLKP FK SFOQR>IIV :
AAFQFLK>IIV $U@BI 1IMOB>APEBBQ &RFABIFKBP CLO CLOJ>Q >KA >MMB>0>K@B TFIl ?B FKQOLAR@
J>Q CLO QEB @LROPB >KA PMOB>APEBBQP PR?JFQQBA

#+.) 00c*$ 1o 1

$KE>K@FKD QEB SFPR>| >MMB>0>K@B LC > TLOHPEBBQ FP > @OFQF@>| PQBM FK @OB>QFKD > S>IF
LO VLRO @LTLOHBOP TEBK J>HFKD HBV AB@FPFLKP 2EBOB >OB >@@BMQBA MOLCBPPFLK>| CLOJ:
A>OAP TEBK PMOB>APEBBQP @LKQ>FK LKIV @ROOBK@V A>Q> %LO QEFP @LROPB TB TFIl RPB Q
$U@BI &RFABIFKBP CLO %LOJ>QQFKD 2EB cOPQ cDROB AFPMI>VP ELT QL RPB @ @LRKQFKD KRJ?
TEBK ** cDROBP >0B @ROOBK@V -KIV QEB cOPQ OLT LC A>Q> >KA QEB QLQ>IP PELRIA ?B CLOJ>QQ
QEB @@LRKQFKD CLQEELQEBO A>Q> PELRIA ?B CLOJ>QQBA TFQE "LJJ> PEBES >IPL KBBAP

QL ?B > 2LM ILOABO >?LSB QEB KRJ?BOP FK QEB QLQgCOKWV LC QEB KRJ?BOP E>SB @BKQP VLR
KBBA QL CLOJ>Q >II LC QEB A>Q> TFQE QTL AB@FJ>I MI>@BP
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-CQBK VLRO $U@BI PMOB>APEBBQ TFIl @LKQ>FK S>IRBP QE>Q >OB ?LQE @ROOBK@V >KA KLK (
K>QROB 5EBK QE>Q FP QEB @>PB VLR]ll T>KQ QL RPB QEB DRFABIFKBP FK QEB CLIILTFKD cDROB
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<HE8 5

2EB CLIILTFKD PQBMP ABJLKPQO>QB PBSBO>| CRKA>JBKQ>I CLOJ>QQFKD PHFIIP QE>Q TFIl ?B >MMI
TLOH?LLH QE>Q TB >0OB ABSBILMFKD CLO QEFP @E>MQBO 1BSBO>I LC QEBPB CLOJ>QQFKD PHFIIP >(
LKBP QE>Q VLR J>V E>SB >I0B>AV RPBA FK LQEBO +F@OLPLCQ >MMIF@>QFLKP PR@E >P +F@OLPL
LO +F@OLPLCQY .LTBO.LFKQY

1BIB@Q QEB O>KDB #IF@H QEB ILIA ?2RQQLK FK QEB %LKQ DOLRM LC @LJJI>KAP FK
QEB 'LJB Q>? LC QEB OF??LK

"IF@H QEB ILOABO ?RQQLK FK QEB %LKQ DOLRM LC @LJJI>KAP FK QEB 'LJB Q>? LC QI
OF?7LK PBB!CAOL?  1BIB@Q QEB !LQQLJ!LOABO LMQFLK COLJ QEB IFPQ QL
>@EFBSB QEB DL>| LC > ?LOABO LK QEB ?LQQLJLC OLT ?BILT QEB @LIRJK EB>A
FKDP
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<:HES8 BAG !EBHC B9 B@@4AT7F

'?S<I;L> /BILN=ONM

IF>#ILG;N

'LIA ALTK QEB "20* HBV TEFIB MOBPPFKD QEB IBQRBORO HBV?L>0A

& +>@ 3PBOP 'LIA QEB "LKQOLI HBV >KA MOBPP QEB IBQEMBOALTK
QEB "LJJ>KA HBV >KA MOBPP QEB IBQQBO !

1BIB@Q QEB O>KDB  #

"IF@H QEB !LIA ?RQQLK FK QEB %LKQ DOLRM LC @LJJ>KAP FK QEB 'LJB Q>? LC QEB
OF?7LK

"IF@H QEB ILOABO ?RQQLK FK QEB %LKQ DOLRM LC @LJJ>KAP FK QEB 'LJB Q>? LC QI
OF?7LK PBB!CAOL?  1BIB@Q QEB 2LM ILOABO LMQFLK COLJ QEB IFPQ QL >@EFBS
QEB DL>I LC > ?LOABO LK QEB QLM LC OLT TEBOB QLQ>IP TFIl BSBKQR>IIV AFPMI>V

'?S<I;L> /BILN=ONM

CN;FC=HLG;N
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'LIA QEB "20* HBV TEFIB MOBPPFKD QEB IBQQBO g LK VLRO HBV?L>0A

% +>@ 3PBOP 'LIA QEB "LKQOLI HBV >KA MOBPP QERIBBEIQRAIGTK QEB
"LJJ>KA HBV >KA MOBPP QEB IBQQBO g

'‘?S<I;L> /BILN=ONM

1H>?LFCH? #ILG;N
'LIA QEB "20* HBV TEFIB MOBPPFKD QEB IBQQBO 3 LK VLRO HBV?L>0A

% +>@ 3PBOP 'LIA QEB "LKQOLI HBV >KA MOBPP QEB IBQEIB® ALTK
QEB "LJJ>KA HBV >KA MOBPP QEB IBQQBO 3

3BS

#ILG;N IFOGH %?;>CHAM ;H> OIN;FM

MMIVFKD CLOJ>QQFKD BKE>K@BJBKQP QL QEB @LIRJK EB>AFKDP >KA @LIRJIK QLQ>IP FK
PEBBQ FP > SBOV FIMLOQ>KQ QB@EKFNRB BPMB@F>IIV FC VLR >OB PE>OFKD > TLOH?LL
MBLMIB 2EBPB CLOJ>QQFKD QB@EKFNRBP >IILT RPBOP LC QEB TLOHPEBBQ QL @IB>OIV F
RJK EB>AFKDP QE>Q ABcKB QEB A>Q> gK >AAFQFLK QEB @LIRJK QLQ>IP RPR>IIV @LKQ>FK
FIMLOQ>KQ A>Q> LK > TLOHPEBBQ TFQE OBPMB@Q QL J>HFKD AB@FPFLKP >KA CLOJ>(
KFNRBP >IILT RPBOP QL NRF@HIV PBB QEFP FKCLOJ>QFLK

1BIB@Q QEB O>KDB ! !

>T
H
°BE
QE
DQF

"IF@H QEB "LJJ> 1QVIB ?RQQLK FK QEB ,RJ?BO DOLRM LC @LJJ>KAP FK QEB 'LJB Q>? LC QEB

OF??LK 2EFP CB>QROB >AAP > @LJJ>>P TBIlI >P QTL AB@FJ>| MI>@8ROPBB
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<HE8 'H@58E !EBHC B9 B@@4A7F

1FK@B QEB cDROBP FK QEFP O>KDB AL KLQ FK@IRAB @BKQP @IF@H QEB #B@OB>PB #B@F
QEB ,RJ?BO DOLRM LC @LJJ>KAP FK QEB 'LJB Q>? LC QEB OF??LK QTL QFJBEACRR

2EB KRJ?BOP TFII >IPL ?B OBAR@BA QL WBOL AB@FJ>I MI>@BP
1BIB@Q QEB O>KDB " "

"IF@H QEB @ @LRKQFKD ,RJ?BO %L0OJ>Q ?RQQLK FK QEB ,RJ?BO DOLRM LC @LJJ>KAP FK QE
'LIB Q>? LC QEB OF??LK PBBCAOL? 2EFP TFIl >AA QEB 31 @ROOBK@V PVJ?LI >KA QTL
AB@FJ>I MI>@BP QL QEB S>IRBP 2EFP CLOJ>Q FP @LJJLK TEBK TLOHFKD TFQE MOF@FKD A:
AFP@RPPBA >?LSB FK QEB %LOJ>QQFKD #>Q> >KA "BIIP PB@QFLK VLR TFIl T>KQ QL RPB @
FKD CLOJ>Q LK >Il S>IRBP FK QEFP O>KDB PFK@B QEB TLOHPEBBQ @LKQ>FKP KLK @ROOBK
>P @ROOBK@V A>Q>

1BIB@Q QEB O>KDB # #

D>FK PBIB@Q QEB @@LRKQFKD ,RJ?BO %L0OJ>Q QEFP TFIl >AA QEB 31 @ROOBK@V PVJ?LI
S>IRBP >P TBII >P QTL AB@FJ>I MI>@BP

"IF@H QEB #B@OB>PB #B@FJ>| ?RQQLK FK QEB ,RJ?BO DOLRM LC @LJJI>KAP FK QEB 'LJB Q>
LC QEB OF??LK

2EFP TFII >AA QEB 31 @ROOBK@V PVJ?LI QL QEB S>IRBP >KA OBAR@B QEB AB@FJ>I MI>@BP
PFK@B QEBOB >0OB KL @BKQP FK QEBPB cDROBP

1BIB@Q QEB O>KDB #

"IF@H QEB ALTK >0OO0LT KBUQ QL QEB %FII "LILO ?RQQLK FK QEB %LKQ DOLRM LC @LJJ>KAP |
'LJB Q>? LC QEB OF??LK PBBCAOL?  2EFP TFIl >AA ?>@HDOLRKA cll @LILO QEB O>KDB
CLO > TLOHPEBBQ QFQIB TEBK BKQBOBA
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<:HES8 <?? B?BE )4?8GG8

"IF@H QEB!IRB @@BKQ #>OHBO @LILO COLJ QEB M>IB@ABIPBB ,LQF@B QE>Q
>P VLR JLSB QEB JLRPB MLFKQBO LSBO QEB @LILO M>IBQQB VLR TFIl PBB > MOBSFBT LC EL
@LILO TFIl >MMB>0 FK QEB EFDEIFDEQBA @BIIP $UMBOFJBKQ TFQE QEFP CB>QROB

"IF@H LK >KA BKQBO QEB TLOHPEBBPQFRHB-CM? CNS 1/ >KA @IF@H LK QEB @EB@H
J>OH FK QEB CLOJRI> ?>0 QL BKQBO QEFP FKCLOJ>QFLK

1FK@B QEB ?1>@H CLKQ FP AFe@RIQ QL OB>A LK QEB ?IRB ?>@HDOLRKA VLR]lIl @E>KDB QEI
@LILO QL ?B JLOB SFPF?IB "IF@H QEB ALTK >00LT KBUQ QL QEB %LKQ "LILO ?RQQLK FK QEE
DOLRM LC @LJJ>KAP FK QEB 'LJB Q>? LC QEB OF??LK FERBE®P QEB CLKQ @LILO CLO

QEFP O>KDB RBBOL?

1BIB@Q QEB O>KDB # >KA CLOJ>QRIFEC-NW @IF@HFKD LK *g_ FK QEB %LKQ DOLRM

"IF@H QEB AOLM ALTK >OO0LT LK QEB OFDEQ PFAB LC QEB %LKQ ?RQQLK FK QEB 'LJB Q>? LC
0F??LK PBIB@Q OF>| >P QEB CLKQ CLO QERR O:RDEQ CLUE> @IF@H LKRFK QEB %LKQ
DOLRM PBECAOL?

LQF@B QE>Q >P VLR JLSB QEB JLRPB MLFKQBO LSBO QEB CLKQ PQVIB LMQFLKP VLR @>K P
CLKQ @E>KDB FK QEB EFDEIFDEQBA @BIIP

$UM>KA QEB @LIRIK TFAQE LC "LIRIK#QL @E>0>@QBOP
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#CAOL?  PELTP ELT QEB 1EBBQ TLOHPEBBQ PELRIA >MMB>0 >CQBO QEB CLOJ>QQFKD QB@EKFN
>MMIFBA
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<:HES8 BE@4GG<A: -86;A<DH8F CC?<87

ro (c$*)"*0 3., 0"40 )".$" "((/ *1 "*0".

2EB PHFIIP MOBPBKQBA FK QEFP PBDJBKQ PELT ELT A>Q> >OB >IFDKBA TFQEFK @BII IL@>QFLKP %L
QBUQ >KA KRJ?BOP @>K ?B @BKQBOBA FK > @BII IL@>QFLK IBCQ GRPQFcBA OFDEQ GRPQFCBA >KA
@>PBP VLR J>V T>KQ QL PQ>@H JRIQFTLOA QBUQ BKQOFBP SBOQF@>IIV FK > @BIlI FKPQB>A LC B
TFAQE LC > @LIRIK 2EFP FP OBCBOOBBMMKDBUQ 2EBPB PHFIIP >OB ABJLKPQO>QBA FK QEB CL
ILTFKD PQBMP

1BIB@Q QEB O>KDB  #

"IF@H QEB "BKQBO ?RQQLK FK QEB IFDKJBKQ DOLRM LC @LJJ>KAP FK QEB 'LJB Q>? LC QEB f
?LK PBB#CAOL? 2EFP TFIl @BKQBO QEB @LIRJK EB>AFKDP FK B>@E @BII IL@>QFLK
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"IF@H QEB 50>M 2BUQ ?RQQLK FK QEB IFDKJBKQ DELARM.PBB 2EB EBFDEQ LC OLT
>RQLI>QF@>IIV BUM>KAP >KA QEB TLOAP QE>Q TBOB @RQ Lf ?B@>RPB QEB @LIRIJKP TBOB
K>OOLT >0B KLT PQ>@HBA SBOQF@>IIV

"?S<I;L> /BILN=ONM

3L;J 0?RN

.OBPP QEB *2 HBV >KA QEBK QEB IBQOB®® LKB >Q > QFJB

¥ 2EBOB FP KL BNRFS>IBKQ PELOQ@RQ CLO $U@BI CLO +>@

3BS

3L;J 0?RN

2EB ?BKBcQ LC RPFKD QEB 50>M 2BUQ @LJJ>KA FP QE>Q FQ PFDKFc@>KQIV OBAR@BP QEB KBBA QL B
@LIRJIK TFAQE QL >@@LJILA>QB JRIQFTLOA @LIRIJK EB>AFKDP 2EB MOL?IBJ TFQE FK@OB>PFKD QEE
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RJK TFAQE FP QE>Q VLR J>V OBAR@B QEB >JLRKQ LC A>Q> QE>Q @>K cQ LK > MFB@B LC M>MBO LO LKE
2EFP J>HBP FQ @RJ?BOPLJB QL >K>IVWB QEB A>Q> FK QEB TLOHPEBBQ >KA @LRIA FK@OB>PB QEB QFJ

QL J>HB > AB@FPFLK

1BIB@Q QEB O>KDB #

"IF@H QEB ALTK >OOLT LK QEB OFDEQ PFAB LC QEB +BODB "BKQBO ?RQQLK FK QEB IFDKJB
DOLRM LC @LJJ>KAP FK QEB 'LJB Q>? LC QEB OF??LK

"IF@H QEB +BODB "BKQBO LMQFLKCRBR ? 2EFP TFIl @OB>QB LKB I>ODB @BII IL@>QFLK
ORKKFKD >@OLPP QEB QLM LC QEB A>Q> PBQ >KA @BKQBO QEB QBUQ FK QE>Q @Bl

*?S<I;L> /BILN=ONM

+BODB "LJJ>KAP

° +BODB "BKQBO .OBPP QEB *2 HBV >KA QEBK QEB IBGQBK¥® " LKB >Q > QFJB
* +BODB "BIIP .OBPP QEB *2 HBV >KA QEBK QEB IBQOQB®R + LKB>Q > QFJB
* 3KJBODB "BIIP .OBPP QEB *2 HBV >KA QEBK QEB IBQ®B®A 3 LKB >Q > QFJB

& 2EBOB >0OB KL BNRFS>IBKQ PELOQ@RQP CLO $U@BI CLO +>@
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#CAOL?  PELTP QEB 1EBBQ TLOHPEBBQ TFQE QEB A>Q> >IFDKJBKQ @LJI>KAP >MMIFBA 2EB OB>F
CLO JBODFKD QEB @BIIP FK QEB O>KDB # TFIl 2B@LJB >MM>0BKQ FK QEB KBUQ PBDJBKQ
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/ECFF .?@L?MB?L

3L;J 0?RN

@QFS>QB QEB @BII LO O>KDB LC @BIIP QE>Q @LKQ>FK QBUQ A>Q>
"IF@H QEB 'LJB Q>? LC QEB OF?7LK
"IF@H QEB 50>M 2BUQ ?RQQLK

/ECFF .?@L?MB?L

)?LA? ?FFM
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'FDEIFDEQ > O>KDB LC @BIIP QE>Q TFIl ?B JBODBA

"IF@H QEB 'LJB Q>? LC QEB 0F??LK

"IF@H QEB ALTK >0OOLT KBUQ QL QEB +BODB "BKQBO ?RQQLK
1BIB@Q >K LMQFLK COLJ QEB +BODB "BKQBO IFPQ

"*0".c*$  )1(0c,("  (c*'/ +# 0"40

gK QEB 1EBBQ TLOHPEBBQ QEB @BIIP FK QEB O>KDB # TBOB JBODBA CLO QEB MROMLPBP LC >/
QFQIB QL QEB TLOHPEBBQ 2EFP TLOHPEBBQ TFIl @LKQ>FK ?LQE > QFQIB >KA > PR?QFQIB 2EB CLI
BUMI>FK ELT VLR @>K BKQBO QBUQ FKQL > @BII >KA ABQBOJFKB TEBOB VLR T>KQ QEB PB@LKA IF|
QL ?BDFK

"F@H @BIl 1FK@B QEB @BIIP TBOB JBODBA @IF@HFKD @BIl TFIl >SRQLI>QF@>I1V >@QFS>
O>KDB # .LPFQFLK VLRO JLRPB QL QEB BKA LC QEB QFQIB AFOB@QIV >CQBO QEB* _FK Q
A31  >KA ALR?IB @IF@H QL DBQ > @ROPLO d>PEFKD g ?B>J

'LIAALTK QEB *2 HBV >KA MOBPP QEB $,2$0 HBV 2EFP TFIl PQ>0Q > KBT IFKB LC QBUQ FK QE
@BIl IL@>QFLK

2VMB QEB QBRN)CF /;:F?M>KA MOBPP QEB $,2$0 HBV

1BIB@Q @BIl 2EBK @IF@H QEB ILIA ?RQQLKP FK QEB %LKQ DOLRM LC @LJJ>KAP FK QEB 'L.
Q>? LC QEB 0F??LK PL QE>Q QEB QFQIBP >0B KLT FK ILIA >KA gQ>IF@P

gK@OB>PB QEB EBFDEQ LCOLT QL MLFKQP -K@B QEB OLT EBFDEQ FP FK@OB>PBA >Il QE
QVMBA FKQL QEB @BII TFIl ?B SFPRZUBORBB
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/IECFF .?@L?MB?L

"HN?LCHA )OFNCJF? (CH?M |I@ 0?RN

@QFS>0B > @BIl IL@>QFLK

2VMB QEB cOPQ IFKB LC QBUQ

'LIA ALTK QEB *2 HBV >KA MOBPP QEB $,2$0 HBV

2VMB QEB PB@LKA IFKB LC QBUQ >KA MOBPP QEB $,2$0 HBV
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+.1"/ lc*$ (c*"/ 0O+ 3+.'/1%"0

gK $U@BI >AAFKD @RPQLJ IFKBP QL > TLOHPEBBQ FP HKLTK >P >AAFKD ?LCABBRFBOSEQP

COLJ QEB DOFA IFKBP QE>Q >MMB>0 LK > TLOHPEBBQ >KA QE>Q ABcKB QEB MBOFJBQBO LC QEB @
2EB ILOABOP @LJJ>KA IBQP VLR >AA > S>OFBQV LC IFKB PQVIBP QL > TLOHPEBBQ QE>Q @>K J>HB (
QEB TLOHPEBBQ JR@E B>PFBO 2EB CLIILTFKD PQBMP FIIRPQO>QB JBQELAP CLO >AAFKD MOBPBQ “
@RPQLJ ?LOABOP QL > TLOHPEBBQ

"IF@H QEB ALTK >OOLT QL QEB OFDEQ LC QEB !'LOABOP ?RQQLK FK QEB %LKQ DOLRM LC @L
FK QEB 'LJB M>DB LC QEB 0F??LK QL SFBT ?LOABO LMQFECACRBB

<:HE8 BE78EF EBC7BJA &8AH

1BIB@Q QEB O>KDB # *BCQ @IF@H QEB Il 'LOABOP LMQFLK COLJ QEB ILOABOP AOLM ALT
JBKR PBB#CAOL?  2EFP TFIl >AA SBOQF@>| >KA ELOFWLKQ>I IFKBP QL QEB O>KDB  #
1BIB@Q QEB O>KDB  #

"IF@H QEB ALTK >OOLT QL QEB OFDEQ LC QEB ILOABOP ?RQQLK

*BCQ @IF@H QEB 2EF@H !'LQQLJ ILOABO LMQFLK COLJ QEB ILOABOP AOLM ALTK JBKR

1BIB@Q QEB O>KDB # >KA>MMIV >2EF@H ILQQLJ ILOABO COLJ QEB AOLM ALTK JBKR
2EB QEF@H ?LOABO TFII EBIM J>FKQ>FK QEB $U@BI %L0OJ>QQFKD &RFABIFKBP



<:HE8
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1BIB@Q QEB O>KDB #
"IF@H QEB ALTK >OOLT QL QEB OFDEQ LC QEB !LOABOP ?RQQLK
"IF@H +LOB ILOABOPa >Q QEB ?LQQLJ LC QEB *FPQ

2EFP TFIl LMBK QEB %L0OJ>Q "BlIIP AF>ILD ?L&ECRBB? 7LR @>K >@@BPP >l CLOJ>Q
QFKD @LJJ>KAP FK $U@BI QEOLRDE QEFP AF>ILD ?LU

gK QEB 1QVIB PB@QFLK LC QEB ILOABOP Q>? @IF@H QEB QEF@HBRULIFKB PQVIB PBB
"IF@H QEB -RQIFKB ?RQQLK FK QEB .OBPBQP PBQ LK PBB
"IF@H QEB -) ?RQQLK >Q QEB ?LQQLJ LC QEB AF>ILD#ACANORBB

BE78EF -45 B9 G;8 BE@4G 8??F <47?B: BK


https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/09/image12-1.png
https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/09/image12-1.png

1%&9,,0,& $6"$*

<:HES8 BE78EF 7787 GB G;8 OBE>F;88G

/ECFF .?@L?MB?L

,L?M?N IL>?LM

'FDEIFDEQ > O>KDB LC @BIIP QE>Q OBNRFOB ?LOABOP
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"IF@H QEB 'LJB Q>? LC QEB 0F??LK
"IF@H QEB ALTK >OOLT KBUQ QL QEB ILOABOP ?RQQLK
1BIB@Q >K LMQFLK COLJ QEB MOBPBQ ?LOABOP IFPQ

OMNIG IL>?LM

'FDEIFDEQ > O>KDB LC @BIIP QE>Q OBNRFOB ?LOABOP
"IF@H QEB 'LJB Q>? LC QEB OF??7LK

"IF@H QEB ALTK >0O0LT KBUQ QL QEB ILOABOP ?RQQLK

1BIB@Q QEB +LOB ILOABOP LMQFLK >Q QEB ?LQQLJ LC QEB LMQFLKP IFPQ
1BIB@Q > IFKB PQVIB >KA IFKB @LILO

1BIB@Q > MI>@BJBKQ LMQFLK

"IF@H QEB -) ?2RQQLK LK QEB AF>ILD ?LU

10+/1)

7LR TFIl PBB >Q QEB ?LQQLJ LC %FDROB  QE>QOLT FP FKQBKABA QL PELT QEB QLQ>IP CLO QEB A
QEFP TLOHPEBBQ MMIVFKD J>QEBJ>QF@>l @LIMRQ>QFLKP QL > O>KDB LC @BIIP FP >@@LJMIFPE
CRK@QFLKP FK $U@BI "E>NIEIBOBSFBT J>QEBJ>QF@> CLOJRI>P >KA CRK@QFLKP FK ABQ>FI 'LTBSE
QEB CLIILTFKD PQBMP TFIl ABJLKPQO>QB ELT VLR @>K NRF@HIV PRJ QEB S>IRBP FK > @LIRJIK LC A>C
QEB RQL1RJ @LJJ>KA

"IF@H @BIlI! FK QEB 1EBBQ TLOHPEBBQ

"IF@H QEB %LOJRI>P Q>? LC QEB 0F??LK

"IF@H QEB ALTK >OOLT ?BILT QEB RQL1RJ ?RQQLK FK QEB %RK@QFLK *F?0>0V DOLRM LC
J>KAP PBB#CAOL? 'BG8 G;4G G;8 HGB,H@ 5HGGBA 64A 4?FB 58 9BHA7 <A G;8 7<G<A:
‘EBHC B9 6B@@4A7F <A G;8 "B@8 G45 B9 G;8 +<55BA
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"IF@H QEB 1RJ LMQFLK COLJ QEB RQL1RJAOLM ALTK JBKR 2EB cOPQ @IF@H TFIl AFPMI>V >
d>PEFKD J>ONRBB >OLRKA QEB O>KDB "IF@H QEB @EB@H J>OH KBUQ QL QEB %LOJRI> 2>0
@LIMIBQB QEB CRK@QFLK

$U@BI TFIl MOLSFAB > QLQ>I CLO QEB S>IRBP FK QEB 3KFQ 1>IBP @LIRJK

"IF@H @Bl # gQ TLRIA KLQ J>HB PBKPB QL QLQ>I QEB >SBO>DBP FK @LIRJK"PL" TFIl ?B
IBCQ ?I>KH

0BMB>Q PQBMP QEOLRDE QL PRJ QEB S>IRBP FK QEB 1>IBP #LII>OP @CIRIK?PBB

"IF@H @BIl" QL BUMILOB LQEBO RQL1RJ PBIB@BE@P QEB "-3,2 CRK@QFLK COLJ QEB

IFPQ $U@BI TFIl OBQROK A _ CLO QEB KRJ?BO LC JLKQEB@RITFFII >IPL AFPMI>V FKAF@>
QLOP LC > DOBBK >00LT FK QEB @LOKBO LC " >KA >K BU@I>J>QFLK MLFMEBFE VBIILT
FKAF@>QB QE>Q QEB CRK@QFLK FK QEFP @BIl S>SOFBP COLJ QEB LQEBRERK@SKLKP FK Ol
?B FDKLOBA >KA AL KLQ MOFKQ

"IF@H @BIl" >D>FK QEFP QFJB PBIB@QFKD QEB + 6 LMQFLK COLJ QEB IFPQ $U@BI TFIl AFP
2EFP OBdB@QP QEB +>UFJRJ SBO>DB.OF@B FK @LIRJK "

"IF@H @BIl " >KA ABIBQB QEB @LKQBKQP FK QEFP @Bl
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/ECFF .?@L?MB?L

ONI/OG
'FDEIFDEQ > @Bl IL@>QFLK ?BILT LO QL QEB OFDEQ LC > O>KDB LC @BIIP QE>Q @LKQ>FK KRIBOF@
"IF@H QEB %LOJRI>P Q>? LC QEB 0F??7LK
"IF@H QEB ALTK >O0LT ?BILT QEB RQL1RJ ?RQQLK
1BIB@Q > J>QEBJ>QF@>| CRK@QFLK COLJ QEB IFPQ
)+2Cc*$ A [0 c*/".0c*$ *1 "("0c*$ 3+.'/%""0/

2EB ABC>RIQ K>JBP CLO QEB TLOHPEBBQ Q>?P >Q QEB ?LQQLJ LC TLOH?LLH >OB 1EBBQ 1EBBQ >
LK 'LTBSBO VLR @>K @E>KDB QEB TLOHPEBBQ Q>? K>JBP QL FABKQFCV QEB A>Q> VLR >OB RPF
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TLOH?LLH AAFQFLK>IIV VLR @>K @E>KDB QEB LOABO FK TEF@E QEB TLOHPEBBQ Q>?P >MMB>0 FK
?LLH 2EB CLIILTFKD PQBMP BUMI>FK ELT QL OBK>JB >KA JLSB QEB TLOHPEBBQP FK > TLOH?LLH

#LR?IB @IF@H QEB 1EBBQ TLOHPEBBQ Q>? >Q QEB ?LQQLJ LC QEB THOK?LLH PBB
oL? 2VMB QEB K>JBF?M <S )IHNB

.OBPP QEB $,2$0 HBV LK VLRO HBV?L>0A

"IF@H QEB QL QEB OFDEQ LC QEB KBTIV K>JBA TLOHPEBBQ

2VMB QEB K>JBHCN /;F?M .;HE QL MOBM>0B QEB TLOHPEBBQ CLO CRQROB RPB
.OBPP QEB $,2$0 HBV LK VLRO HBV?L>0A

<:HES8 +8A4@<A: 4 OBE>F;88G -45

"IF@H QEB QL >AA >KLQEBO TLOHPEBBQ Q>?
"IF@H QEB 'LJB Q>? LC QEB OF??LK
"IF@H QEB ALTK >OOLT LK QEB #BIBQB ?RQQLK FK QEB "BIIP DOLRM LC @LJJ>KAP

"IF@H QEB #BIBQB 1EBBQ LMQFLK COLJ QEB AOLM ALTK IFPQ 2EFP OBJLSBP QEB
RKKBBABA TLOHPEBBQ

"IF@H QEB #BIBQB ?RQQLK LK QEB #BIBQB T>OKFKD ?LU FC > T>OKFKD ?LU >MMB>0

"LIMIBQB QEB PQBMP >?LSB QL ABIBQB QEB KBTIVIKEIBAF?M .;HE TLOH
PEBBQ PFK@B FQJ]P AB@FABA QE>Q TLOHPEBBQ FP >IPL RKKB@BPP>0OV PL QE>Q VL
TFQE GRPQ LKB TLOHPEBBQ

$U@BI FK@LOML@3PBPB?=E TEF@HE-P IL@>QBA LK QIPE?Q OF??LK "IF@H

FKD LK QEB QLLI TFII >IILT $U@BI QL @EB@H 1MBIIFKD LC >IME>?BQF@ BKQOFBP >K/
CLO @LOOB@QJRP> DLLA E>?FQ QL >IT>VP RPB 1MBII "EB@H VLRO TLOH ?BCLOB
P>SFKD MOFKQFKD

<HE8 4 ,C87?77? ,86>-BB?

1>SB QEB @E>KDBP QL VLRO TLOH?LLH ?V @IF@HFKDFEF QEEIDQERK QEB
'LJB OF??LK LO ?V PBIB@QFKD/@RB LMQFLK COLJ QEB %FIB JBKR
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CcHN?ALCNS B?=E

I1?7F?NCHA 3ILEMB??NM

IB SBOV @>RQFLRP TEBK ABIBQFKD TLOHPEBBQP QE>Q @LKQ>FK A>Q> -K@B > TLOHPEBBQ FP ABIBQBA V
QEB 3KAL @LJJ>KA QL ?0FKD QEB PEBBQ ?>@H #BIBQFKD > TLOHPEBBQ FP > MBOJ>KBKQ @LJJ>KA

'"?S<I;L> /BILN=ONM

CcHM?LNCHA *?Q 3ILEMB??NM

o
.OBPP QEB 1'g%2 HBV >KA QEBK QEB % HBV LK VLRO HBEijXJB CLO $U@BI CLO +>@

#CAOL? PELTP QEB cK>l >MMB>0>K@B LC QEB +BO@E>KAFPB "FQV 31 TLOH?LLH
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IECFF .?@L?MB?L

.?H;GCHA 3ILEMB??NM

#LR?IB @IF@H QEB TLOHPEBBQ Q>?
2VMB QEB KBT K>JB
.OBPP QEB $,2$0 HBV

)IPCHA 3ILEMB??NM

*BCQ @IF@H QEB TLOHPEBBQ Q>?
#0>D FQ QL QEB ABPFOBA MLPFQFLK
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1?F?NCHA 3ILEMB??NM

-MBK QEB TLOHPEBBQ QL ?B ABIBQBA
"IF@H QEB 'LJB Q>? LC QEB OF??7LK

"IF@H QEB ALTK >OOLT LK QEB #BIBQB ?RQQLK
1BIB@Q QEB #BIBQB 1EBBQ LMQFLK

"IF@H #BIBQB LK QEB T>OKFKD ?LU

* %LOJ>QQFKD PHFIIP >OB @OFQF@>I CLO @OB>QFKD TLOHPEBBQP QE>Q >OB B>PV QL OB>A >KA E
PFLK>| >MMB>0O>K@B

PBOFBP LC MLRKA PFDKP FK > @BIl IL@>QFLK FKAF@>QBP QE>Q QEB @LIRJK FP QLL K>OOLT QI
MI>V QEB KRJ?BO BKQBOBA

* 3PFKD QEB 50>M 2BUQ @LJJ>KA >IILTP VLR QL PQ>@H JRIQFTLOA @LIRIJK EB>AFKDP SBOQF@=>IIV F
@BIl IL@>QFLK OBAR@FKD QEB KBBA QL BUM>KA @LIRJK TFAQEP

* 3PB QEB +BODB "BKQBO @LJJ>KA QL @BKQBO QEB QFQIB LC > TLOHPEBBQ AFOB@QIV LSBO QEB @
QE>Q @LKQ>FK A>Q>

AAFKD ?LOABOP LO IFKBP TFIl J>HB VLRO TLOHPEBBQ B>PFBO QL OB>A >KA EBIMP QL PBM>0O>QE
A>Q> FK B>@E @LIRJK >KA OLT

* 7LR @>KKLQ RPB QEB 3KAL @LJJ>KA QL ?0OFKD ?>@H > TLOHPEBBQ QE>Q E>P ?BBK ABIBQBA

00.c 10c+*

A>MQBA ?V 1>0?>0> *>SB COLT QL 3PB +F@OLPLCQ $U@BI 2EB ">OBBOP FK .0>@ QF@RI(IB2FBP
2V 2EB 1>VILO %LRKA>QAIFQELRQ >QQOF?RQFLK >P OBNRBPQBA ?V QEB TLOH]P LOFDFK>l @O
IF@BKPBXA IF@BKPBA RKABD." 1
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1.4 Printing

(?;LHCHA +<D?=NCP?M

* 3PB QEB .>DB *>VLRQ Q>? QL MOBM>OB > TLOHPEBBQ CLO MOFKQFKD
AA EB>ABOP >KA CLLQBOP QL > MOFKQBA TLOHPEBBQ
' $U>JFKB ELT QL MOFKQ TLOHPEBBQP >KA TLOH?LLHP

-K@B VLR E>SB @LJMIBQBA > TLOH?LLH FQ FP DLLA MO>@QF@B QL PBIB@Q QEB >MMOLMOF>QB
MOFKQFKD 2EBPB PBQQFKDP >0OB FK QEB .>DB *>VLRQ Q>? LC QEB 0F??LK >KA AFP@RPPBA FK QE
QEB @E>MQBO

IBCLOB VLR @>K MOLMBOIV MOFKQ QEB TLOHPEBBQP FK > TLOH?LLH VLR JRPQ BPQ>?IFPE >MMOLI
QFKDP 2EB CLIILTFKD PQBMP BUMI>FK PBSBO>I LC QEB @LJJ>KAP FK QEB .>DB *>VLRQ Q>? LC QEB
RPBA QL MOBM>O0B > TLOHPEBBQ CLO MOFKQFKD

“MBK QEB% )?L=B:H>CM? CNS/:F?M :N; TLOH?LLH FC FQ FP KLQ >IOB>AV LMBK

"IF@H QEB .>DB *>VLRQ Q>? LC QEB 0F??LK

"IF@H QEB +>0ODFKP ?RQQLK FK QEB .>DB 1BQRM DOLRM LC @LJJ>KAP 2EFP TFIl LMBK > AOL
ALTK IFPQ LC LMQFLKP CLO PBQQFKD QEB J>ODFKP LC VLRO MOFKQBA AL@RJBKQ

"IF@H QEB 5FAB LMQFLK COLJ QEB +>ODFKP AOLM ALTKERQLPBB

"IF@H QEB -OFBKQ>QFLK ?RQQLK FK QEB .>DB 1BQRM >KA PBIB@Q *>KAP@>MB

"IF@H LK QEB >O0LT QL QEB ?LQQLJ OFDEQ LC QEB .>DB 1BQRM @>QBDLOV QL I>RK@E QEB
1BQRM LMQFLKP AF>ILD®S 4>@ 3PBOP QEBOB FP KL A>00LT >Q QEB 2LQQLJ OFDEQ LC QEB

>DB 1BQRM @>QBDLOV_ 1FIMIV @IF@H QEB .>DB 1BQRM.RRQERB KDB *>VLRQ Q>?

"IF@H QEB +>0ODFKP Q>? >KA IL@>QB ""BKQBO LK .>DB_ "IF@H QEBCTIBPFEEKA
27LNC=:FF®BKQBO QEB A>Q> LK QEB TLOHPEBBQ "IF@H -)
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2>7?1B .OFKQFKD 0BPLRO@BP .ROMLPB >KA 3PB CLO .>DB 1BQRM "LJJ>KAP
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"LII>KA

.ROMLPB

3PB

+>0ODFKP

1BQP QEB QLM ?LQQLJ OFDEQ >KA IBCQ J>ODFK PM>@B
MOFKQBA AL@RJIBKQ

"IF@H QEB .>DB *>VLRQ Q>? LC QEB OF??LK

"IF@H QEB +>ODFK ?RQQLK

CLOF@HBLKB LC QEB MOBPBQ J>ODFK LMQFLKP LO @IF{
+>0ODFKP

PH "RPQLJ

-OFBKQ>QF

1BQP QEB LOFBKQ>QFLK LC QEB MOFKQBA AL@RJBKQ QL

KILOQO>FQ LO I>KAP@>MB

"IF@H QEB .>DB *>VLRQ Q>? LC QEB OF??LK

REAOER

"IF@H LKB LC QEB MOBPBQ LOFBKQ>QFLK LMQFLKP

1FWB

1BQP QEB M>MBO PFWB CLO QEB MOFKQBA AL@RJIBKQ

"IF@H QEB .>DB *>VLRQ Q>? LC QEB OF??LK

"IF@H QEB 1FWB ?RQQLK

"IF@H LKB LC QEB MOBPBQ M>MBO PFWB LMQFLKP L{
>MBO 1FWBP

@IF@H +LOB

.OFKQ 0B>

3PBA CLO MOFKQFKD LKIV > PMB@Fc@ >0OB> LO O>KDB LQ
TLOHPEBBQ

'FDEIFDEQ QEB O>KDB LC @BIIP LK > TLOHPEBBQ QE>
TFPE QL MOFKQ

Q VLR

"IF@H QEB .>DB *>VLRQ Q>? LC QEB OF??7LK

"IF@H QEB .OFKQ OB> ?RQQLK

Heoo L

n
[\S74=] 1 ) g =

"IF@H QEB 1BQ .OFKQ OB> LMQFLK COLJ QEB AOLM A|

LTK IFPQ

IOB>HP

IILTP VLR QL J>KR>IIV PBQ QEB M>DB ?0OB>HP LK > TLOHPEBHED)

@QFS>QB > @Bl LK QEB TLOHPEBBQ TEBOB QEB M>[]
PELRIA ?B MI>@BA '0OB>HP >0B @OB>QBA >?LSB >KA Q
LC QEB >@QFS>QBA @8I

B ?0B>H
| QEB IBCQ

"IF@H QEB .>DB *>VLRQ Q>? LC QEB OF??LK

"IF@H QEB !0B>HP ?RQQLK

"IF@H QEB gKPBOQ .>DB !0B>H LMQFLK COLJ QEB AOL

M ALTK

I>@HDOLRK

A AAP > MF@QROB ?BEFKA QEB @BII IL@>QFLKP FK > TLOH

"IF@H QEB .>DB *>VLRQ Q>? LC QEB 0F??LK

"IF@H QEB '>@HDOLRKA ?RQQLK

PERBEB@Q > MF@QROB PQLOBA LK VLRO @LIMRQBO LO

3PBA TEBK MOFKQFKD I>0DB A>Q> PBQP QE>Q >0OB PBSB(
ILKD 2EFP @LJJ>KA TFIl OBMB>Q QEB @LIRJK EB>AFKDP |

"IF@H QEB .>DB *>VLRQ Q>? LC QEB 0F??LK

"IF@H QEB .OFKQ 2FQIBP ?RQQLK

"IF@H FK QEB OLTP QL 0BMB>Q >Q 2LM FKMRQ ?LU FK
1BQRM AF>ILD ?LU

"IF@H >KV @BIl FK QEB OLT QE>Q @LKQ>FKP QEB @L
EB>AFKDP CLO VLRO TLOHPEBBQ
FV=-DBP

Q QE@H QEB -) ?RQQLK >Q QEB ?LQQLJ LC QEB .>DB 1B(

KBQTLOH

QEB .>DB

RJK

RM

.OFKQ 2FQIBRQLM LC B>@E MOFKQBA M>DB AF>ILD ?LU

%" 1"/

*|

#++0"./

5EBK MOFKQFKD TLOHPEBBQP COLJ $U@BI FQ FP @LJILK QL >AA EB>ABOP >KA CLLQBOP QL QEE
AL@RJIBKQ gKCLOJ>QFLK FK QEB EB>ABO LO CLLQBO @LRIA FK@IRAB QEB A>QB M>DB KRJ?BO cl
@LIM>KV K>JB >KA PL LK 2EB CLIILTFKD PQBMP BUMI>FK ELT QL >AA EB>ABOP >KA CLLQBOP QL
+BO@E>KAFPB "FQV 31 0BQ>FI 1>IBP TLOHPEBBQ

"IF@H QEBM?LNF??LK >KA @IF@HAK>?L #IIN?L >Q QEB OFDEQ BKA LC QEB OF??LK
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IL@>QBA FK QEBRNDOLRM 7LR TFIl PBB QEB #BPFDK Q>? >AABA QL QEB OF??LK QEFP FP RPE
CLO @OB>QFKD QEB EB>ABOP >KA CLLQBOP CLO QEB MOFKQBA TLOHPEBBQ IPL QEFP TFII
SFBT LC QEB TLOHPEBBQ COLJ ,LOJ>I QL .>DB *>VLRECRBB?  2EFP .>DB *>VLRQ
SFBT J>HBP >AAFKD 'B>ABOP %LLQBOP B>PV >KA MOLSFABP HBV CB>QROBP QL FK@LOMLC

"IF@H LK QEB "ROOBKQ #>QB F@LK QL >AA QEB A>QB QL QEB IBCQ PB@QFLK LC QEB TLOHPE
'B>ABO 2EB 9#>QB: PVJ?LIP TEF@E TFIl QLDDIB QL > #>QB CLOJ>Q TEBK VLR @IF@H LRQPF2
LC QEFP >OB>

8F<:A -45 9BE EB84G<A:"8478EF 4A7 BBGS8EF

%FDROB  #BPFDK 2>? CLO "OB>QFKD 'B>ABOP >KA %LLQBOP
2VMB VLRO K>JB FK QEB @BKQBO PB@QFLK LC QEB 'B>ABO
I>@B QEB JLRPB MLFKQBO LSBO QEB IBCQ PB@QFLK LC QEB 'B>ABO >K#JBOQ@IF@H PBB

"IF@H QEB &L QL %LLQBO ?RQQLK FK QEB ,>SFD>QFLK DOLRM LC @LJJ>KAP FK QEB #BPFDK
QEB OF??7LK

I>@B QEB JLRPB MLFKQBO LSBO QEB C>0 OFDEQ PB@QFLK LC QEB CLLQBO >KA IBCQ @IF@

"IF@H QEB .>DB ,RJ?BO ?RQQLK VLR J>V KBBA QL @IF@H LK QEB #BPFDK Q>? >D>FK FK QEB
'‘B>ABO %LLQBO $IBJBKQP DOLRM LC @LJJ>KAP FK QEB #BPFDK Q>? LC QEB OF??LK 2EFP
SFBT TFIl AFPMI>V >P 9.>DB: RKQFI MOFKQBA LO RKQFI VLR OBQROK QL KLOJ>I SFBT

"IF@H >KV @BIl IL@>QFLK LRQPFAB QEB EB>ABO LO CLLQBO >0OB> 2EB #BPFDK Q>? CLO @O
EB>ABOP >KA CLLQBOP TFIl AFP>MMB>0

"IF@H QEB ,LOJ>I SFBT ?RQQLK FK QEB ILTBO OFDEQ PFAB LC QEB 18S@RP7>0 PBB
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-K@B VLR E>SB BPQ>?IFPEBA QEB MOFKQ PBQQFKDP CLO QEB TLOHPEBBQP FK > TLOH?LLH >KA E:
EB>ABOP >KA CLLQBOP VLR >0B OB>AV QL MOFKQ VLRO TLOHPEBBQP 2EB CLIILTFKD PQBMP BUMI
MOFKQ QEB TLOHPEBBQP HK-BEEB-CM? CNS 1/ /;F?M TLOH?LLH

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

"IF@H QEB .OFKQ LMQFLK LK QEB IBCQ PFAB LC QEB !>@HP{CAB.SFBT RBBEB
OFDEQ PFAB LC QEB I>@HPQ>DB SFBT VLR TFIl ?B >?IB QL PBB > MOBSFBT LC VLRO MOFKQB
PEBBQ
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<HE8  46>FG4:8 /<8J)E<AG BCG<BA

"IF@H QEB .OFKQ @QFSB 1EBBQP ?RQQLK FK QEB .OFKQ PB@QFLK LC QEB#S@BIPD>DB SFB

gC VLRO FKPQOR@QLO E>P >PHBA VLR QL MOFKQ VLRO TLOH @IF@H QEB .OFKQ ?RQQLK
"IF@H QEB 'LJB Q>? LC QEB 0F?7LK
1>SB >KA @ILPB QEB TLOH?LLH

'?S 0;E?;Q;SM

* 2EB @LJJ>KAP FK QEB .>DB *>VLRQ Q>? LC QEB OF??LK >OB RPBA QL MOBM>0OB > TLOHPEBBQ Cl
MOFKQFKD

* 7LR @>K >AA EB>ABOP >KA CLLQBOP QL > TLOHPEBBQ QL PELT HBV FKCLOJ>QFLK PR@E >P M>DB K
?BOP QEB A>QB QEB cIB K>JB VLRO K>JB >KA PL LK

* 2EB .OFKQ @LJJ>KAP >0OB FK QEB %FIB Q>? LC QEB 0F??LK

00.c 10c+*

A>MQBA ?V I>0?>0> *>SB COLT QL 3PB +F@OLPLCQ $U@BI 2EB ">OBBOP FK .0>@QF @ RIB2FBP
2V 2EB 1>VILO %LRKA>QAIFQELRQ >QQOF?RQFLK >P OBNRBPQBA ?V QEB TLOH]P LOFDFK>l @O

IF@BKPBEA IF@BKPBA RKABD," 1
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1.5Chapter Practice

2L >PPBPP VLRO RKABOPQ>KAFKD LC QEB J>QBOF>I @LSBOBA FK QEB @E>MQBO @LJIMIBQB QE
>PPFDKJBKQ

lc )+ 0% 11$"0  #+. )"lc ( +##C "

BJA?B47 4G4 <78 )+ 4G4

"OB>QFKD >KA J>FKQ>FKFKD ?RADBQP >0B @LJJLK MO>@QF@BP FK J>KV @>0BBOP 'RADBQP MI>\
OLIB FK EBIMFKD > ?RPFKBPP LO ELRPBELIA @LKQOLI BUMBKAFQROBP gK QEFP BUBO@FPB VLR
?RADBQ CLO > EVMLQEBQF@>1 JBAF@>| Le@B TEFIB OBSFBTFKD QEB PHFIIP @LSBOBA FK QEFP @E>

-MBK QEB cIB K>JB,. IN; QEBK 1>SB P. )?>C=;F +a=? O>A?N
@QFS>QB >l QEB @BII IL@>QFLKP FK QEB 1EBBQ TLOHPEBBQ ?V @IF@HFKD QEB 1BIB@Q |

QEB RMMBO IBCQ @LOKBO LC QEB TLOHPEBBQ
gK QEB 'LJB Q>? LC QEB 0F??LK PBQ QEB CLKQ PQVIB QL OF>| >KA QEB CLKQ PFWB QL MLF
2EBK @IFEHY @BII QL #BPBIB@Q

gK@OB>PB QEB TFAQE LC "LIRJK PL >Il QEB BKQOFBP FK QEB O>KDB  >OB SFPF?IB .I>@B

JLRPB MLFKQBO ?BQTBBK QEB IBORB®QQBQC "LIRJK >KA "LIRJIK ! 5EBK QEB
JLRPB MLFKQBO @E>KDBP QL > ALR?IB >O0LT IBCQ @IF@H >KA AO>D FQ QL QEB OFDEQ RK(
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>@QBO TFAQE FP >MMOLUFJ>QBIV
$KQBED;LN?L FK @BII!

3PB RQL%FII QL @LIMIBQB QEB EB>AFKDP FK QEB O>KDB" $ @QFS>QB @BII! >KA MI>@B (
JLRPB MLFKQBO LSBO QEB %FIl '>KAIB

1BIB@Q QEB O>KDB ! $ >KA @IF@H QEB %L0J>Q ?RQQLK FK QEB 'LJB Q>? LC QEB OF??LK "IF
QEB "LIRJK 5FAQE LMQFLK QVMB  FK QEB "LIRJK 5FAQE AF>ILD ?LU >KA QEBK @IF@H QEB
-) 2RQQLK FK QEB "LIRJK 5FAQE AF>ILD ?LU

$KQBO QEB TLQAFC=:F +a=? O>A?N FK @Bl

gKPBOQ > ?1>KH @LIRJK ?BQTBBK "LIRIKP >KA ! 2V @IF@HFKD LK >KV @Bl FK "LIRJK !
2EBK @IF@H QEB AOLM ALTK >OOLT LC QEB gKPBOQ ?RQQLK FK QEB 'LJB Q>? LC QEB OF?7LI
"IF@H QEB gKPBOQ 1EBBQ "LIRIKP LMQFLK

$KQBO QEB TLOAPA?N IMN FK @BII !
AGRPQ QEB TFAQE LC "LIRJK ! QL >SMMOLUFJ>QBIV ~ @E>0>@QBOP

1BIB@Q QEB O>KDB % >KA @IF@H QEB +BODB "BKQBO ?RQQLK FK QEB 'LJB Q>? LC QEB OF
?LK QL JBODB QEB @BIIP FK QE>Q O>KDB

+>HB QEB CLIILTFKD CLOJ>Q >AGRPQJBKQP QL QEB O>KDB % ?LIA FQ>IF@P @E>KDB QEE
PFWB QL MLFKQP @E>KDB QEB @BlII cll @LILO QL NR> @@BKQ #>OHBO >KA @E>KDB
CLKQ @LILO QL TEFQB

gK@OB>PB QEB EBFDEQ LC OLT QL >MMOLUFJ>QBIV ~ MLFKQP

+>HB QEB CLIILTFKD CLOJ>Q >AGRPQJBKQ QL QEB O>KDB % ?LIA >KA cll @LILO QL 2>K
I>@HDOLRKA #>0HBO "BKQBO QEB @LIRJK QFQIBP PL QE>Q QEBV >0B ELOFWLKQ>IIV @
QBOBA FK B>@E @Bl

1BIB@Q ! >KA @ELLPB QEB 50>M 2BUQ ?RQQLK FK QEB 'LJB Q>? LC QEB 0F??LK gK@OB>PB (
EBFDEQLC OLT QL >MMOLUFJ>QBIV MLFKQP

"LMV @BIl " >KA M>PQB QEB @LKQBKQP FKQL QEB O>KDB # %

"LMV QEB @LKQBKQP FK QEB O>KDB " " ?V EFDEIFDEQFKD QEB O>KDB >KA @IF@HFKD QEB'
?RQQLK FK QEB 'LJB Q>? LC QEB OF??LK 2EBK EFDEIFDEQ QEB O>KDB # % >KA @IF@H QEB
>PQB ?RQQLK FK QEB 'LJB Q>? LC QEB OF??7LK

">|@RI>QB QEB QLQ>I ?RADBQ CLO >Il CLRO NR>OQBOP CLO QEB P>I>0OFBP "IF@H @BII ! >KA
ALTK >O0LT LK QEB RQL1RJ ?RQQLK FK QEB %LOJRI>P Q>? LC QEB 0F??LK "IF@H QEB 1RJ
LMQFLK COLJ QEB AOLM ALTK IFPQ 2EBK EFDEIFDEQ QEB O>KDB" % >KA MOBPP QEB $,2$0
LK VLRO HBV?L>0A

"LMV QEB CLOJRI> FK @BII ! >KA M>PQB QEBJ FKQL QEB O>KDB ! !

%LOJ>Q QEB O>KDB ! % TFQE @@LRKQFKD-GLONBDL AB@FJ> MI>@BP
gC >KV LC QEB @BIIP AFPMI>V MLRKA PVJ?LIP PFIMIV TFABK QEB @LIRJIK QL AFPMI>V
QEB S>IRBP >D>FK

1BIB@Q QEB O>KDB % >KA @IF@H QEB ALTK >O0LT KBUQ QL QEB ILOABOP ?RQQLK FK QEE



1$&9,,9,&
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Q>? LC QEB OF??LK 1BIB@Q QEB Il 'LOABOP LMQFLK COLJ QEB AOLM ALTK IFPQ

#LR?IB @IF@H QEB 1EBBQ TLOHPEBBQ@ESKDB QEB K>JB LC 1EBBQ QL QEBO+OA
A?N>KA MOBPP QEB $,2$0 HBABIBQB >KV RKKB@BPP>0V TLOHPEBBQP

"E>KDB QEB LOFBKQ>QFLK LC QEB !RADBQ TLOHPEBBQ PL FQ MOFKQP I>KAP@>MB FKPQB>/
QO>FQ

3PB %FQ QL M>DB PL QEB 'RADBQ TLOHPEBBQ MOFKQP LK LKB MFB@B LC M>MBO FC FQ AL
>|OB>AV

AA > EB>ABO QL QEB 'RADBQ TLOHPEBBQ QE>Q PELTP QEB A>QB FK QEB RMMBO IBCQ @LO¥
VLRO K>JB FK QEB @BKQBO

AA > CLLQBO QL QEB 'RADBQ TLOHPEBBQ QE>Q PELTP QEB M>DB KRJ?BO FK QEB ILTBO OFL
@LOKBO

"EB@H QEB PMBIIFKD LK QEB TLOHPEBBQ >KA J>HB >KV KB@BPP>0V @QE¥KDBP 1>SB
C=F +a=? O>A?N TLOH?LLH

"LIM>0OB VLRO TLOH QL QEB P@OBBKPELQ ?BILT >KA QEBK PR?YyHTOEB-a="?
O>A?N TLOH?LLH>P AFOB@QBA ?V VLRO FKPQOR@QLO

00.c 10c+*

A>MQBA ?V 1>0?>0> *>SB COLJ QL 3PB
+F@OLPLCQ $U@BI 2EB ">OBBOP FK .0>@QFC
1BOFBPA>MQBA 22EB 1>VILO %LRKA>QFERE

LRQ >QQOF?RQFLK >P OBNRBPQBA ?V QEB TLOH]P LO
FK> @OB>QLO LO IF@B&PBEBKPBA RKABO

1711

)+ &87<64? (T68 H7:8G ,B?HG<BA ,6E88AF;BG


https://saylordotorg.github.io/text_how-to-use-microsoft-excel-v1.1/index.html
https://saylordotorg.github.io/text_how-to-use-microsoft-excel-v1.1/index.html
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
http://creativecommons.org/licenses/by-nc-sa/3.0

1.6 Scored Assessment

[ ("1 %1 c*2"0+.5  c0")/

BJA?B47 4G4 <78, 4G4

HBV >@QFSFQV CLO J>OHBQFKD MOLCBPPFLK>IP FP QL >K>IVWB MOLGB@QBA P>IBP >KA FKSBKQL
2EFP FP BPMB@F>IIV FIMLOQ>KQ CLO OBQ>FI BKSFOLKJBKQP 2EFP BUBO@FPB RQFIFWBP QEB PHF
@E>MQBO QL >K>IVWB P>IBP >KA FKSBKQLOV A>Q>

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

gK QEB 1EBBQ TLOHPEBBQ BKQBO QEBQ:I&XK @BII "

%L0J>Q >l QEB @BIIP FK 1IEBBQ QL "BKQROV CLKQ PQVIB >KA > MLFKQ CLKQ PFWB
1BQ QEB @LIRJK TFAQE CLO "LIRJKP QEOLRDE & QL

$AFQ QEB BKQOV FK @BII! QLcBSAOG<?L _

3PB RQL%FII QL cll QEB gQBJ ,RJ?BOP COLJ ! FKQL QEB O>KDB !2EB FQBJ KRJ?BOP
PELRIA FK@OB>PB ?V LKB >P QEBYV >0B clIBA QEOLRDE QEB O>KDB

"LMV QEB @LKQBKQP LC @BIl >KA M>PQB QEBJ FKQL QEB O>KDB
#BIBQB "LIRIK %

%LOJ>Q QEB O>KDB % PL QEB QBUQ FP ILIA

1BQ QEB >IFDKJBKQ FK QEB O>KDB % QL 50>M 2BUQ

.OBM>0OB % CLO QEB QFQIB QBUQ ?V @E>KDFKD QEB cll @LILO LC QEB @BIIP FK QEB O>KD
0BA @@BKQ #>OHBO

+>HB QEB CLIILTFKD CLKQ @E>KDBP QL QEB O>KDB % PBQ QEB CLKQ @LILO QL TEFQB >A
F@P >KA PBQ QEB CLKQ PFWB QL

+BODB >KA @BKQBO QEB @BIIP FK QEB O>KDB %

$KQBO QEB QFQIB CLO QEFP TLOHPEBBQ FK QEB O>KDB % 2EB QFQIB PELRIA >MMB>0 LK -
2EB cOPQ IFKB PELRIA OB;MOM .2JILN 2EB PB@LKA IFKB PELRIA OFSM ;H> cHP?H
NILS <S cN?G

gK@OB>PB QEB EBFDEQ LC OLT PL QEB BKQFOB QFQIB FP SFPF?IB
%L0OJ>Q QEB S>IRBP FK QEB O>KDB" " TFQE ALII>O PFDKP >KA QTL AB@FJ>I MI>@BP
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%LOJ>Q QEB S>IRBP FK QEB O>KDB $ % TFQE @LJJ>PQVIB WBOL AB@FJ>I MI>@BP
gk @BIl$ RPB RQL1RJ QL @>I@RI>QB QEB PRJ LC QEB S>IRBP FK QEB O>KDB $ $
gK @Bl % RPB RQL1RJQL @>I@RI>QB QEB PRJ LC QEB S>IRBP FK QEB O>KDB % %
MMIV 1l ILOABOR)L QEB O>KDB %

AA > QEF@H ?LQQLJ ?LOABO QL OLT >AA > QEF@H ?LQQLJ ?LOABO QL OLT

AA > QEF@H IFKB ?LOABO >OLRKA QEB MBOFJBQBO LC QEB O>KDB %

gKPBOQ > KBT ?I>KH TLOHPEBBQ FK QEB TLOH?LLH QEFP TFIl ?B 1EBBQ

#BIBQB 1EBBQ

+LSB 1EBBQ >EB>A LC 1EBBQ PL QEB LOABO LC QEB TLOHPEBBQP FP 1EBBQ 1EBBQ >KA
1EBBQ

0BK>JB QEB 1EBBQ TLOHPEBBQ Q>MNOM .2JILN _

"E>KDB QEB LOFBKQ>QFLK LC QEB 1Q>QRP 0BMLOQ TLOHPEBBQ PL FQ MOFKQP I>KAP@>MB
MLOQO>FQ

AA > EB>ABO QL QEB 1Q>QRP 0BMLOQ TLOHPEBBQ QE>Q PELTP QEB A>QB KBBAP QL RMA>(
QEB RMMBO IBCQ @LOKBO >KA VLRO K>JB FK QEB @BKQBO

AA > CLLQBO QL QEB 1Q>QRP 0BMLOQ TLOHPEBBQ QE>Q PELTP QEB M>DB KRJ?BO FK QEB I
OFDEQ @LOKBO TFQE QERARLOABCLOB QEB KRJ?BO

"BKQBO QEB TLOHPEBBQ ?LQE ELOFWLKQ>IIV >KA SBOQF@>IIV LK QEB PEBBQ

"EB@H QEB PMBIIFKD LC QEB TLOHPEBBQ >KA J>HB >KV KB@BPP>0V @E>KDBP 1>SB QEB
[;F?M ;H> cHP?HNILSTLOH?LLH

1R?JFQ QEB /;F?M ;H> cHP?HNILS TLOH?LLH >P AFOB@®Q@BXLRO FKPQOR@QLO

00.c 10c+*

A>MQBA ?V 1>0?>0> *>SB COLT QL 3PB +F@OLPLCQ $U@BI 2EB ">OBBOP FK .0>@ QF@RI(IB2FBP
2V 2EB 1>VILO %LRKA>QAIFQELRQ >QQOF?RQFLK >P OBNRBPQBA ?V QEB TLOH]P LOFDFK>I @Ol
IF@BKPBXA IF@BKPBA RKABD." 1
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.BOE>MP QEB JLPQ S>IR>?IB CB>QROB LC $U@BI FP FQP >?FIFQV QL MOLAR@B J>QEBJ>QF@>| LRQMI
A>Q> FK > TLOH?LLH 2EFP @E>MQBO OBSFBTP PBSBO>| J>QEBJ>QF@>| LRQMRQP QE>Q VLR @>K |
$U@BI QEOLRDE QEB @LKPQOR@QFLK LC CLOJRI>P >KA CRK@QFLKP 2EB @E>MQBO ?BDFKP TFQE
QFLK LC CLOJRI>P CLO ?>PF@ >KA @LJMIBU J>QEBJ>QF@>l @LIMRQ>QFLKP 2EB PB@LKA PB@QFL
PQ>QFPQF@>| CRK@QFLKP PR@E >P 13+ 4$0&$ +g, >KA + 6 TEF@E @>K ?B >MMIFBA QL > O>KLC
@BIIP 2EB I>PQ PB@QFLK LC QEB @E>MQBO >AAOBPPBP CRK@QFLKP RPBA QL @>I@RI>QB JLOQ
M>VJIBKQP >P TBIl >P QEB S>IR>QFLK LC FKSBPQJBKQP 2EFP @E>MQBO >IPL PELTP ELT VLR @>K Rl
COLJ JRIQFMIB TLOHPEBBQP QL @LKPQOR@Q CLOJRI>P >KA CRK@QFLKP 2EBPB PHFIIP TFIl ?B ABJ
FK QEB @LKQBUQ LC > MBOPLK>| @>PE ?RADBQ TEF@E FP > SFQ>I QLLI CLO J>K>DFKD VLRO JLKB\
QBOJ cK>K@F>l PB@ROFQV 2EB MBOPLK>| ?RADBQ L?GB@QFSB TFIl >IPL MOLSFAB VLR TFQE PBS
QRKFQFBP QL ABJLKPQO>QB $U@BIJP TE>Q FC P@BK>OFL @>M>?FIFQFBP TEF@E EFDEIFDEQ EL’
CRK@QFLKP >RQLJI>QF@>IIV MOLAR@B KBT LRQMRQP TEBK LKB LO JLOB FKMRQP >0B @E>KDBA

00.c 10c+*

A>MQBA ?V +>0V 1@E>QW COLQL 3PB +F@OLPLCQ $U@BI 2EB ">OBBOP FK .0>@QF @BITB2FBP
2V 2EB 1>VILO %LRKA>QAIFQELRQ >QQOF?RQFLK >P OBNRBPQBA ?V QEB TLOH]P LOFDFK>l @OI
IF@BKPB&XA IF@BKPBA RKABD." 1
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2.1 Formulas

(?;LHCHA +<D?=NCP?M

* *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>| PHFIIP CLO BKQBOFKD CLOJRI>P FKQL >K $U@BI TLO
BU>JMIB RPBA CLO QEFP @E>MQBO FP QEB @LKPQOR@QFLK LC > MBOPLK>| ?RADBQ +LPQ cK>K@F>
LJJBKA QE>Q >Il ELRPBELIAP @LKPQOR@Q >KA J>FKQ>FK > MBOPLK>I ?RADBQ QL >@EFBSB >KA J>
PQOLKD cK>K@F>| EB>IQE -OD>KFWFKD >KA J>FKQ>FKFKD > MBOPLK>I ?RADBQ FP > PHFII VLR @>K
>KV MLFKQ FK VLRO IFCB 5EBQEBO VLR >0B J>K>DFKD VLRO BUMBKPBP AROFKD @LIIBDB LO J>FKQ:
cK>K@BP LC > C>JFIV LC CLRO > MBOPLK>I RADBQ @>K ?B > SFQ>| QLLI TEBK J>HFKD cK>K@F>I AB(
$U@BI @>K J>HB J>K>DFKD VLRO JLKBV > CRK >KA OBT>OAFKD BUBO@FPB

£ 0% 10 #o(”

BJA?B47 4G4 <?8" #>Q>

MBK QEB #>Q> cIB K>JBA% :N; >KA RPB QEB %FIB 1>SB P @LJJ>KA QL P>SB FQ TFQE
QEB KBT K>JB % ,?LMIH:F O>A?N

#CAOL? PELTP QEB @LIMIBQBA TLOH?LLH QE>Q TFII ?B ABJLKPQO>QBA FK QEFP @E>MQBO ,LQF(
QEFP TLOH?LLH @LKQ>FKP CLRO TLOHPEBBQP 2EB cOPQUHAMPERBRLS PBOSBP >P >K
LSBOSFBT LC QEB A>Q> QE>Q T>P BKQBOBA >KA @>I@RI>QBA FK QEB PB@LKA >KA QBFOA TLOHP
A?N 1?N:CP>KA (I:H ;SG?HNM  2EB PB@LKA TLOHPEBBOA?N 1?N;CF MOLSFABP > ABQ>FIBA IFPQ
LC >Il QEB BUMBKPBP >KA QEB QEFOA TLOHPEBBZTHNM  MOLSFABP FKCLOJ>QFLK OBD>OAFKD @>(
M>VJIBKQ >KA JLOQD>DB M>VJBKQ >JLRKZEB I>PQ TLOHPEBBQJ;L? NI ,LCHN E>P A>Q> QE>Q FP
RKOBI>QBA QL QEB ?RADBQ TLOHPEBBQP ?RQ TFIl ?B RPBA FK 1B@QFLK Z .OBM>OFKD QL .OFKQ
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" 0c*$ lc #+)1(

o %LOJRI>P >OB RPBA QL @>I@RI>QB > S>OFBQV LC J>QE
3B?H @ILGOFM ;H> =?FF BJ>QF@> LROMRQP FK $U@BI >KA @>K ?B RPBA QL @C
L?@7?L?H=?M ;L? OM?> "R=?F QCFF
ONIGNC—FES Lo F-OF N7 OB >QB SFOQR>IIV >KV @RPQLJ @>I@RI>QFLK OBNRFOBA
) : : : : VLRO L?GB@QFSB %ROQEBOJLOB TEBK @LKPQOR@!
>:N; CM =B;HA?> > CLOJRI> FK $U@BI VLR RPB @BII >AAOBPPBP QE>Q

TEBK >AABA QL > CLOJRI> ?B@LJB @BIl OBCBO

BK@BP 2EFP JB>KP QE>Q $U@BI RPBP LO OBCBOBK@BP QEB KRJ?BO BKQBOBA FKQL QEB @Bl IL(

MBOCLOJFKD QEB @>I@RI>QFLK P > OBPRIQ TEBK QEB KRJ?BOP FK QEB @BIIP QE>Q >OB OBCE

@E>KDBA $U@BI >RQLI>QF@>IIV OB@>I@RI>QBP QEB CLOJRI> >KA MOLAR@BP > KBT OBPRIQ 2E

DFSBP $U@BI QEB >?FIFQV QL @OB>QB > S>OFBQV LC TE>Q FC P@BK>OFLP TEF@E TFIl ?B BUMI>F

@E>MQBO

2L ABJLKPQO>QB QEB @LKPQOR@QFLK LC > ?>PF@ CLOJRI> TB TFIl ?BDFK TRLOMRKDNICHEB
TLOHPEBBQ TEF@E FP PELFGABL? 2L @LIMIBQB QEFP TLOHPEBBQ TB TFII BKQBO PLIB A>Q> >KA
QEBK @OB>QB PBSBO>| CLOJRI>P >KA CRI®®DFLKRIOLSFABP ABCKFQFLKP CLO B>@E LC QEB PMBK
@>QBDLOFBP IFPQBA FK QEB O>KDB  5EBK VLR ABSBILM > MBOPLK>| ?RADBQ QEBPB @>QBDLO
ABCKBA LK QEB ?>PFP LC ELT VLR PMBKA VLRO JLKBV gQ FP IFHBIV QE>Q BSBOV MBOPLK @LRIA E:
CBOBKQ @>QBDLOFBP LO ABcKB QEB P>JB @>QBDLOFBP AFfBOBKQIV 2EBOBCLOB FQ FP FIMLOQ>K
ABCKFQFLKPEKF? QL RKABOPQ>KA ELT TB >OB ABcKFKD QEBPB @>QBDLOFBP ?BCLOB MOL@BB/
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2>7IB  1MBKA ">QBDLOV #BcKFQFLKP

">QBDLOV #BCKFQFLK

INCFCNC?M $IB@QOF@FQV EB>Q T>QBO ELJBMELKB @>?IB gKQBOKBQ >@@BPP

?FF ,BIH? "Bll MELKB MI>K >KA BNRFMJBKQ @E>ODBP

#l1> &OL@BOFBP

$M "LPQ LC D>P CLO SBEF@IB

FINB?M “ILQEBP PELBP >KA >@@BPPLOFBP

CHMOL;H=" 0BKQBO ELJBLTKBO >KA LO @>0 FKPRO>K@B

"HN?LN;CHG?HN @QFSFQFBP IFHB AFKFKD LRQ JLSFB >KA QEB>QBO QF@HBQP M>OQFBP >KA PL LK
2;=;NCIH 4>@>QFLK BUMBKPBP

YCM=2FF;H?I0M KV LQEBO PMBKAFKD @>QBDLOFBP

2EB >JLRKQ LC JLKBV PMBKQ B>@E JLKQE CLO B>@E @>QBDLOV >P TBIl >P QEB >JLRKQ LC JLK
PMBKQ I>PQ VB>0 FP >I0B>AV BKQBOBA FKQL QEB TLOHPEBBQ 5B TFIl TOFQB CLOJRI>P QE>Q TFIl @
>KKR>| VB>OIV >JLRKQ PMBKQ QEB MBO@BKQ LC QEB QLQ>l PMBKQ B>@E @>QBDLOV OBMOBPBF
QEB MBO@BKQ @E>KDB COLJ I>PQ VB>0]P PMBKAFKD QL QEB @ROOBKQ VB>0

2EB cOPQ CLOJRI> TFIl @>I@RI>QB QEB KKR>| 1IMBKA S>IRBP 2EB CLOJRI> TFIl 7B @LKPQOR@QBA P
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Q>HBP QEB S>IRBP FK QEB +LKQEIV 1MBKA @LIRJK >KA JRIQFMIFBP QEBJ ?V  QEB KRJ?BO LC JLKQ
FK >VB>0 2EFP TFIl PELT ELT JR@E JLKBV TFIl ?B PMBKQ MBO VB>0 CLO B>@E LC QEB @>QBDLOFI
FK'LIRJK  1FK@B QEB cOPQ @>QBINCRCRETB/TFII PQ>0Q ?V @OB>QFKD QEB CLOJRI> QL JRIQFM
QEB +LKQEIV 1MBKA >JLRKQ FK ! 2V 2EFP CLOJRI> TFIl ?B @OB>QBA FK # Z QEB KKR>| IMBKA @BII
CLO QEB 3QFIFQFBP @>ZEHPLOMOJRI> TFII 7B TOFQQBK >P

1TFQ@E QL QEBA?N !?N;CFTLOHPEBBQ FC KBBABA@H @BII

2VMB >K BNR>I PFDK
0;8A G;8 SEFG 6;4E46G8E 8AGSES7 <AGB 4 68272/t GOF;M ;FQ;SM MN;LN QCNB
4A 8DH4? F<:A <G F<:A4?F K68? GB C8E9BE@MB? ?KO;F MCABBCM MCAHC 7?M
64?6H?4G<BA NI "R=?F NB;N NB? =IHN?HNM |@
2UMB  -<F477F GB G@89BE@H?4 J<; \B? =7FF MBIOF><? =F=OFN?>
<F ABJ 4 6877 ES98E8A68 K682 J<?? HF8 J:acsiselIN DOMN >CMJF; 57> 1M <;MC=
14?7H8 <F BAGSES7 <AGB 68?7 <A G;8 64?76H?4G<BA N?RN IL HOG<?LM

2VMB QEB -;<F <F G;8 FL@5B? 9BE @H?G<C?<64
G<BA <A K68? FF,BIA43?8 G;8 @4G;8@4G<64? BCBE4AGBEF <A K68? 4E8 F?<:;;G?L 7<UBES8A
9EB@ G;BF8 9BHA7 BA 4 GLC<647? 64?6H?4GBE

2VMB QEB KRJ?BO -;<F @H?G<C?<8F G;8 14?H8 <A 687?? 5L VAG;<F9BE@H?4 4 AH@58E BI
6BAFG4AG <F HF87 <AFG847 B9 4 68?? ES98E8A6G8 5864HF8 <G J<?? ABG 6;4A:8 VA BG;8E JBETE
J<?? 4?J4LF 58 @BAG;F <A 4 L84E

.OBPP QEBO". HBV-;<F 8AG8EF G;8 9BE@H?4 <AGB G;8 68?7

2>7IB  $U@BI +>QEBJ>QF@>| -MBO>QLOP JLSB RM

1VJI2LI -MBO>QFLK
AAFQFLK
b 1R?QO>@QFLK

#FSFPFLK

+RIQFMIF@>QFLK

.LTBO $UMLKBKQ

3BS

1M? ?FF .?2@7?L?H=?M

"Bll OBCBOBK@BP BK>?IB $U@BI QL >RQLI>QF@>IIV OB@>I@RI>QB TEBK LKB LO JLOB FKMRQP FK QEB OBCBOBI
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@E>KDBA "Bll OBCBOBK@BP >IPL >IILT VLR QL QO>@B ELT OBPRIQP >0B ?BFKD @>I@RI>QBA FK > CLOJRI> 7
H?P?LRPB > @>I@RI>QLO QL ABQBOJFKB > J>QEBJ>QF@>| LRQMRQ >KA QVMB FQ FKQL QEB @BII IL@>QFLK LC
#LFKD PL BIFJFK>QBP $U@BI]P @BIl OBCBOBK@FKD ?BKBCcQP >P TBIl >P VLRO >?FIFQV QL QO>@B > CLOJRI>
ELT OBPRIQP >OB ?BFKD @>I@RI>QBA

1IM? IHCP?LM;F IHMN;HNM

2EBOB TFII ?B QFJBP TEBK VLR >0B TOFQFKD CLOJRI>P QE>Q VLR TFIl KBBA QL RPB RKFSBOP>| @LKPQ>KQP LC
QE>Q AL KLQ @E>KDB PR@E >P QEB KRJ?BO LC A>VP FK > TBBH TBBHP LO JLKQEP FK > VE$DOBUSBL LK

MIB FC VLR >0B @>I@RI>QFKD QEB JLKQEIV @LPQ LC >K FQBJ TEBK VLR HKLT QEB VB>0OIV @LPQ VLR TFIl >IT>
2V PFK@B QEBOB >0B JLKQEP FK > V@i*QEFP @>PB VLR RPB QEB @LKPQ>KQ LC FKPQB>A LC > @BIl OBCBC
?B@>RPB QEB KRJ?BO LC JLKQEP FK > VB>0 KBSBO @E>KDBP

#CAOL? PELTP ELT QEB CLOJRI> >MMB>0OP FK @BIl # ?BCLOB VLR MOBPP QEB #2480LBV
PELTP QEB OBPRIQ LC QEB CLOJRI> >CQBO VLR MOBPP QEB $,2$0 HBV *®IIBOFP<QEEEF@E
AFPMI>VP QEB CLOJRI> >P FQ T>P BKQBOBA FK QEB @BII

2EB KKR>| 1IMBKA CLO 3QFIFQFBP FP ?B@>RPB QEB CLOJRI> FP Q>HFKD QEB +LKQEIV 1MBKA F
I >KA JRIQFMIVFKD FQ ?V  gC QEB S>IRB FK @BII'! FP @E>KDBA QEB CLOJRI> >RQLJ>QF@>11V MOL
> KBT OBPRIQ

<:HE8 77<A:4 BE@H?4 GB 4 OBE>F;88G
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<HE8 BE@H?4 (HGCHG 9BE AAH47? ,C8A7

M(0c2" e +,5c%¢  *1,/0c*$  #+.)1(/

-K@B > CLOJRI> FP QVMBA FKQL > TLOHPEBBQ FQ @>K ?B @LMFBA >KA M>PQBA QL LQEBO @Bl ILE
BU>JMIB FK @BIl # TB E>SB @>I@RI>QBA QEB >KKR>| PMBKA CLO QEB 3QFIFQFBP @>QBDLOV ?RQ
I>QFLK KBBAP QL ?B MBOCLOJBA CLO QEB OBPQ LC QEB @BII IL@>QFLKP FK "LIRJK # 1FK@B TB RPE
@BIl OBCBOBK@B FK QEB CLOJRI> $U@BI >RQLI>QF@>IIV >AGRPQP QE>Q @BIl OBCBOBK@B TEBK
@LMFBA >KA M>PQBA FKQL QEB OBPQ LC QEB @BII IL@>QFLKP FK QEB @LIRJK 2EFP FP @>IIBA OBI:
FKD >KA FP ABJLKPQO>QBA >P CLIILTP

"IF@H @BIl #
I>@B QEB JLRPB MLFKQBO LSBO QEB RQL %FIlI '>KAIB FK QEB ?LQQLJ OFDEQ @LOKBO LC QF

5EBK QEB JLRPB MLFKQBO QROKP COLJ > TEFQB ?IL@H MIRP PFDK QL > ?I>@H MIRP PFDK @
AO>D ALTK QL @BIl # 2EFP M>PQBP QEB CLOJRI> FKQL QEB O>KDB # #

#LR?I1B @IF@H @Bl # ,LQF@B QE>Q QEB @Bl OBCBOBK@B FK QEB CLOJRI> FP >RQLJ>QF@:
@E>KDBA QL !

.OBPP QEB $,2$0 HBV

#CAOL? PELTP QEB OBPRIQP >AABA QL QEB OBPQ LC QEB @BIl IL@>QFLKP FK QEB KKR>l 1MBKA
%LO B>@E OLT QEB CLOJRI> Q>HBP QEB S>IRB FK QEB +LKQEIV 1IMBKA @LIRJIK >KA JRIQFMIFBP F(
7LR TFIl >IPL PBB QE>Q @BIl # E>P ?BBK ALR?IB @IF@HBA QL PELT QEB CLOJRI> ,LQF@B QE>Q $U@E
J>QF@>1IV @E>KDBA QEB LOFDFK>| @BIl OBCBOBK@B LC! QL! 2EFP FP QEB OBPRIQ LC OBI>QFSB
TEF@E JB>KP $U@BI >RQLI>QF@>IIV >AGRPQP > @BIl OBCBOBK@B OBI>QFSB QL FQP LOFDFK> IL
FP M>PQBA FKQL KBT @BII IL@>QFLKP gK QEFP BU>JMIB QEB CLOJRI> T>P M>PQBA FKQL BFDEQ @



#g9.,$ 1'g,&*$#$")$0

?BILT QEB LOFDFK>I @Bl IL@>QFLK P >OBPRIQ $U@BI FK@OB>PBA QEB OLT KRJ?BO LC QEB LOFDF
BOBK@B ?V > S>IRB LC LKB CLO B>@E OLT FQ T>P M>PQBA FKQL

<HE8 +8?4G<I8 +898E8A68 K4@C?8
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" 0c*$ +),("4 #+)1(/ +*0.+((c*$ 0%" +.1".  +#
+,". 0c+*/

2EB KBUQ CLOJRI> QL ?B >AABA QL QEB .BOPLK>| IRADBQ TLOH?LLH FP QEB MBO@BKQ @E>KDB LS
VB>O "LIRJK % 2EFP CLOJRI> ABQBOJFKBP QEB AFfBOBK@B ?BQTBBK QEFP VB>0O]P KKR>| IMBKA S
"LIRJK # >KA QEB S>IRBP FK QEB *>PQ 7B>0 1MBKA @LIRJK "LIRIJK $ >KA PELTP QEB AFfBOBK@B FK
QBOJP LC > MBO@BKQ>DB 2EFP OBNRFOBP QE>Q QEB LOABO LC J>QEBJ>QF@>| LMBO>QFLKP 7B |
DBQ >K >@@R0O>QB OBPRIQ

$U@BI RPBP QEB PQ>KA>0A J>QEBJ>QF@>| LOABO LC LMBO>QFLKP >P ABcKBEBK POFIBFKD
@LJIMIBU CLOJRI>P FQ FP FIMLOQ>KQ QL OBJBJRBRLQ@®AP?L;NCIHM 7LR T>KQ QL ?B PROB QE>Q
VLRO CLOJRI>P TFIl @>I@RI>QB FK QEB LOABO VPR EBYBKR OBJBJ?BO TEF@E LMBO>QFLKP TFII
2B MBOCLOJBA cOPQ VLR @>K RPB QEB >@OLKVJ .$+# 1

. Z M>OBKQEBPBP

$ Z BUMLKBKQP

+# Z JRIQFMIF@>QFLK >KA AFSFPFLK
1 Z >AAFQFLK >KA PR?QO>@QFLK

0:<F? PELTP QEB PQ>KA>0A LOABO LC LMBO>QFLKP .$+#1 CLO > QVMF@>| CLOJRI> 2L @E>KDE
LOABO LC LMBO>QFLKP PELTK FK QEB Q>?IB VLR @>K RPB M>0OBKQEBPBP QL MOL@BPP @BOQ>FK .
@>I@RI>QFLKP cOPQ

2572IB  1Q>KA>OA -OABO LC +>QEBJ>QF@>| -MBO>QFLKP .$+# 1

1vJ?Ll  -OABO

KV @>I@RI>QFLK FKPFAB M>OBKQEBPBP TFIl 2B ALKB cOPQ
gC QEBOB >0B I>VBOP LC M>OBKQEBPBP RPBA FK > CLOJRI> $U@BI @LIMRQBP QEB FKKBOJLPQ M>OBKQEBPBP cOPQ >KA QEB LRQB
M>OBKQEBPBP >PQ

$U@BI BUB@RQBP >KV BUMLKBKQF>l @LIMRQ>QFLKP KBUQ

$U@BI MBOCLOJP >KV JRIQFMIF@>QFLK LO AFSFPFLK @LIJMRQ>QFLKP KBUQ

Lo 5EBK QEBOB >0B JRIQFMIB FKPQ>K@BP LC QEBPB @LIJMRQ>QFLKP FK > CLOJRI> QEBV >0B BUB@RQBA FK LOABO COLJ IBCQ QL OFDI

$U@BI MBOCLOJP >KV >AAFQFLK LO PR?QO>@QFLK @LIMRQ>QFLKP I>PQ

LOb 5EBK QEBOB >0B JRIQFMIB FKPQ>K@BP LC QEBPB @LIJMRQ>QFLKP FK > CLOJRI> QEBV >0B BUB@RQBA FK LOABO COLJ IBCQ QL OFDI

2L @OB>QB QEB .BO@BKQ "E>KDB CLOJRI> TB TFIl KBBA QL RPB M>OBKQEBPBP QL @LKQOLI QEB LO.
@>I@RI>QFLKP 5B KBBA QEB AFfBOBK@B LC QEB QTL S>IRBP QL ?B CLRKA ?BCLOB QEB AFSFPFLK F
TB TFIl RPB M>0OBKQEBPBP >0OLRKA QEB PR?QO>@QFLK MLOQFLK LC QEB CLOJRI> QL FKAF@>QB QE
KBBAP QL ?B ALKB cOPQ 2EFP CLOJRI> FP >AABA QL QEB TLOHPEBBQ >P CLIILTP

"IF@H @BIl % FK QEB?N !?N;CFTLOHPEBBQ

2VMB >K BNR>| PFDK

2VMB >K LMBK M>0OBKQEBPFP

"IF@H @Bl # 2EFP TFIl >AA > @BIl OBCBOBK@B QL @BIl # QL QEACH3IIR:A: 9OBE@H
?4F LBH 64A 6?7<6> 687?? ?B64G<BAF <AFG847 B9 GLC<A: G;8@
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2VMB > JFKRP PFDK

"IF@H @Bl $ QL >AA QEFP @BII OBCBOBK@B QL QEB CLOJRI>
2VMB > @ILPFKD M>OBKQEBPFP
2VMB QEB PI>PBVJ?LI CLO AFSFPFLK

"IF@H @Bl $ 2EFP @LIMIBQBP QEB CLOJRI> QE>Q TFIl @>I@RI>QB QEB MBO@BKQ @E>KDB
VB>O]P >@QR>| PMBKQ ALII>OP SP QEFP VB>0]P ?RADBQBA MRBK2AQLROP

.OBPP QEB $,2$0 HBV
"IF@H @BIl % QL >@QFS>QB FQ
I>@B QEB JLRPB MLFKQBO LSBO QEB RQL %FI| '>KAIB

5EBK QEB JLRPB MLFKQBO QROKP COLJ > TEFQB ?IL@H MIRP PFDK QL > ?I>@H MIRP PFDK @
AO>D ALTK QL @BIl % 2EFP M>PQBP QEB CLOJRI> FKQL QEB O>KDB % %

#CAOL? PELTP QEB CLOJRI> QE>Q T>P >AABA QIOSEBN !?N;CFTLOHPEBBQ QL @>I@RI>QB QEB
MBO@BKQ @E>KDB FK PMBKAFKD 2EB M>OBKQEBPBP TBOB >AABA QL QEFP CLOJRI> QL @LKQOLI (
LMBO>QFLKP KV J>QEBJ>QF@>| @LIMRQ>QFLKP MI>@BA FK M>OBKQEBPBP >0OB BUB@RQBA cOPC
PQ>KA>0A LOABO LC J>QEBJ>QF@> LMBO>QFKKP PBBgK QEFP @>PB FC M>OBKQEBPBP TBOB KL(
RPBA $U@BI TLRIA MOLAR@B >K BOOLKBLRP OBPRIQ CLO QEFP TLOHPEBBQ

<:HE8 77<A:G;8)8E68AG ;4A:8 BE@H?4

#CAOL? PELTP QEB OBPRIQ LC QEB MBO@BKQ @E>KDB CLOJRI> FC QEB M>OBKQEBPBP >0B OBJ
CLOJRI> MOLAR@BP > OBPRIQLC > FK@OB>PB 1FK@B QEBOB FP KL @E>KDB ?BQTBBK QEB *7 P
>KA QEB ?RADBQ KKR>| IMBKA QEB OBPRIQ PELRIA?B 'LTBSBO TFQELRQ QEB M>OBKQEBPBP $!
FP CLIILTFKD QEB PQ>KA>0OA LOABO LC LMBO>QFLKP 2EFP JB>KP QEB S>IRB FK @BIl $ TFIl ?B AF¢
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$ cOPQ TEF@E FP 2EBK QEB S>IRB LC TFII ?B PR?QO>@QBA COLJ QEB S>IRB FK @BII #
b TEF@EFP 1FK@B @BIl % FP CLOJ>QQBA >P > MBO@BKQ>DB $U@BI BUMOBPPBP QEB LRQ
>K FK@OB>PB LC

<HE8 +8@BI<A: G;8)4E8AG;8F8F 9EB@ G;8 )BE68AG ;4A:8 BE@H?4

cHN?ALCNS B?=E

1I?M NB? +ONJON |@ 5I0L #ILGOF; );E? /?HM?

gQ FP FIMLOQ>KQ QL KLQB QE>Q QEB >@@RO>@V LC QEB LRQMRQ MOLAR@BA ?V > CLOJRI> ABMBKAP LK
PQOR@QBA 2EBOBCLOB >IT>VP @EB@H QEB OBPRIQ LC VLRO CLOJRI> QL PBB TEBQEBO FQ J>HBP PBKPB TFQ
TLOHPEBBQ P PELTK FRAOL? > MLLOIV @LKPQOR@QBA CLOJRI> @>K DFSB VLR >K FK>@@R0O>QB OBPRIQ
TLOAP VLR @>K PBB QE>Q QEBOB FP KL @E>KDB ?BQTBBK QEB KKR>I IMBKA >KA *7 1IMBKA CLO 'LRPBELIA 3QF
2EBOBCLOB QEB OBPRIQ LC QEB CLOJRI> PELRIA ?B  'LTBSBO PFK@B QEB M>OBKQEBPBP TBOB OBJLSBA |
@>PB QEB CLOJRI> FP @IB>0IV MOLAR@FKD >K BOOLKBLRP OBPRIQ

/IECFF .?@L?MB?L

#ILGOF;M

2VMB >K BNR>| PFDK

"IF@H LO QVMB > @BII IL@>QFLK gC RPFKD @LKPQ>KQP QVMB > KRJ?BO
2VMB > J>QEBJ>QF@>I LMBO>QLO

"IF@H LO QVMB > @BII IL@>QFLK gC RPFKD @LKPQ>KQP QVMB > KRJ?BO
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3PB M>OBKQEBPBP TEBOB KB@BPP>0OV QL @LKQOLI QEB LOABO LC LMBO>QFLKP
.OBPP QEB $,2$0 HBV

1lcOc*$  #+.)1(/

$U@BI MOLSFABP > CBT QLLIP QE>Q VLR @>K RPB QL OBSFBT QEB CLOJRI>P BKQBOBA FKQL > TLO}
BU>JMIB FKPQB>A LC PELTFKD QEB LRQMRQP CLO QEB CLOJRI>P RPBA FK > TLOHPEBBQ VLR @>K E
PELT QEB CLOJRI>>P FQ T>P BKQBOBA FK QEB @BII IL@>QFLKP 2EFP FP ABJLKPQO>QBA >P CLIILTP

5FQE QEB®>A?N 1?N;CFTLOHPEBBQ LMBK @IF@H QEB %LOJRI>P Q>? LC QEB OF??7LK

"IF@H QEB 1ELT %LOJRI>P ?RQQLK FK QEB %LOJRI> RAFQFKD DOLRM LC @LJJ>KAP 2EFP AF
MI>VP QEB CLOJRI>P FK QEB TLOHPEBBQ FKPQB>A LC PELTFKD QEB J>QEBJ>QF@> LRQMRC

"IF@H QEB 1ELT %LOJRI>P ?RQQLK >D>FK 2EB TLOHPEBBQ OBQROKP QL PELTFKD QEB LRQN
QEB CLOJRI>P

7LR @>K >IPL QLDDIB 1ELT %LOJRI>P LK >KA Lf RPFKD QEB HBVRLABATK QEB "20* HBV TEFIB
MOBPPFKD QEB = HBV

#CAOL? PELTP QEBO>A?N !?N;CFTLOHPEBBQ >CQBO >@QFS>QFKD QEB 1ELT %LOJRI>P @LJJ>KA |
QEB %LOJRI>P Q>? LC QEB OF??LK P PELTK FK QEB cDROB QEFP @LJJ>KA >IILTP VLR QL SFBT >}
@EB@H >Il QEB CLOJRI>P FK > TLOHPEBBQ TFQELRQ E>SFKD QL @IF@H B>@E @BIl FKAFSFAR>IIV
FKD QEFP @LJJ>KA QEB @LIRJK TFAQEP FK VLRO TLOHPEBBQ FK@OB>PB PFDKFc@>KQIV 2EB @LIR
TBOB >AGRPQBA CLO QEB TLOHPEBBQ REIABLPK PL >l @LIRJIKP @>K ?B PBBK 2EB @LIRJK

TFAQEP OBQROK QL QEBFO MOBSFLRP TFAQE TEBK QEB 1ELT %LOJRI>P @LJJ>KA FP AB>@QFS>QBA
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<:HE8 ,;BJ BE@H?4F B@@4A7

/IECFF .?@L?MB?L

/BIQ #ILGOF;M

"IF@H QEB %LOJRI>P Q>? LK QEB 0F??LK
"IF@H QEB 1ELT %LOJRI>P ?RQQLK FK QEB %LOJRI> RAFQFKD DOLRM LC @LJJ>KAP
"IF@H QEB 1ELT %LOJRI>P ?2RQQLK >D>FK QL PELT CLOJRI> LRQMRQP

'?S<I;L> /BILN=ONM

/BIQ #ILGOF;M

o
'LIA ALTK QEB "20* HBV TEFIB MOBPPFKD QEB >@@BKQ PL37:4JB CLO $U@BI CLO +>@

2TL LQEBO QLLIP FK QEB %LOJRI> RAFQFKD DOLRM LC @LJJ>KAR;=QR Q&8 ?HNM>KAOL;=?

12J?H>?HNM @LJJI>KAP 2EBPB @LJJ>KAP >OB RPBA QL QO>@B QEB @BII OBCBOBK@BP RPBA FK > CL(
MOB@BABKQ @BII FP > @BIl TELPB S>IRB FP RPBA FK LQEBO @BIIP 2EB 20>@B .OB@BABKQP @LJJ>

>K >00LT QL FKAF@>QB QEB @BIIP LO O>KDBP MOB@BABKQP TEF@E >fB@Q QEB >@QFSB @BII]P
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ABKQ @BII FP > @BII TELPB S>IRB ABMBKAP LK QEB S>IRBP LC LQEBO @BIIP FK QEB TLOH?LLH 2E
#BMBKABKQP @LJJ>KA PELTP TEBOB >KV DFSBK @BII FP OBCBOBK@BA FK > CLOJRI> 2EB CLIILTFK
ABJLKPQO>QFLK LC QEBPB @LJJ>KAP

#CAOL?

"IF@H @BII #

"IF@H QEB 20>@B #BMBKABKQP ?RQQLK FK QEB %LOJRI> RAFQFKD DOLRM LC @LJJ>KAP Fk
%LOJRI>P Q>? LC QEB OF??LK ?IRB >OOLT >MMB>0P MLFKQFKD QL#@BDY? PBB
2EFP FKAF@>QBP QE>Q @BIl # FP OBCBOBK@BA FK > CLOJRI> BKQBOBA FK @BIl %

"IF@H QEB 0BJLSB OOLTP @LJJ>KA FK QEB %LOJRI> RAFQFKD DOLRM LC @LJJ>KAP FK QEB
%LOJRI>P Q>? LC QEB OF??LK 2EFP OBJLSBP QEB 20>@B #BMBKABKQP >OO0LT

"IF@H @BIl %

"IF@H QEB 20>@B .OB@BABKQP ?RQQLK FK QEB %LOJRI> RAFQFKD DOLRM LC @LJJ>KAP Fk
%LOJRI>P Q>? LC QEB OF??LK ?IRB >OOLT TFQE ALQP FK @BIIP # >KA $ >KA MLFKQFKD QL

@BIl % >MMB>OP BBBOL?  2EFP FKAF@>QBP QE>Q @BIIP # >KA $ >OB OBCBOBK@BP FK
CLOJRI> BKQBOBA FK @BIl %

"IF@H QEB 0BJLSB OOLTP @LJJ>KA FK QEB %LOJRI> RAFQFKD DOLRM LC @LJJ>KAP FK QEB
%LOJRI>P Q>? LC QEB OF??LK 2EFP OBJLSBP QEB 20>@B .OB@BABKQP >OO0LT

1>SB QEB46 ,?LMIH;F O>A?N cIB

PELTP QEB 20>@B #BMBKABKQP >OO0LT OkEB!?N;CFTLOHPEBBQ 2EB ?IRB ALQ OBM

OBPBKQP QEB >@QFS>QBA @BIl 2EB >OO0OLTP FKAF@>QB TEBOB QEB @BII FP OBCBOBK@BA FK CLO.

<:HE8

#CAOL?

-E468 8CBA78AGF K4@C?8

PELTP QEB 20>@B .OB@BABKQP >OOLTOXAQEB’N;CFTLOHPEBBQ 2EB ?IRB ALQP LK

QEFP >00LT FKAF@>QB QEB @BIIP QE>Q >0OB OBCBOBK@BA FK QEB CLOJRI> @LKQ>FKBA FK QEB >(
>OO0LT FP MLFKQFKD QL QEB >@QFS>QBA @Bl IL@>QFLK QE>Q @LKQ>FKP QEB CLOJRI>
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<HE8 -E468 )E86878AGF K4@C?8

/ECFF .?@L?MB?L

OL;=? 1?J?H>?HNM

"IF@H > @BIl IL@>QFLK QE>Q @LKQ>FKP > KRJ?BO LO CLOJRI>
"IF@H QEB %LOJRI>P Q>? LK QEB OF??LK

"IF@H QEB 20>@B #BMBKABKQP ?RQQLK FK QEB %LOJRI> RAFQFKD DOLRM LC @LJJ>KA
3PB QEB >OOLT P QL ABQBOJFKB TEBOB QEB @BIl FP OBCBOBK@BA FK CLOJRI>P >KA CF
"IF@H QEB 0BJLSB OOLTP ?RQQLK QL OBJLSB QEB >0OLTP COLJ QEB TLOHPEBBQ

0L;=? ,L?=?>?HNM

"IF@H > @BIl IL@>QFLK QE>Q @LKQ>FKP > CLOJRI> LO CRK@QFLK

"IF@H QEB %LOJRI>P Q>? LK QEB OF??LK

"IF@H QEB 20>@B .OB@BABKQP ?RQQLK FK QEB %LOJRI> RAFQFKD DOLRM LC @LJJ>KA
3PB QEB ALQ P >ILKD QEB IFKB QL ABQBOJFKB TE>Q @BIIP >OB OBCBOBK@BA FK QEB CL
"IF@H QEB 0BJLSB OOLTP ?RQQLK QL OBJLSB QEB IFKB TFQE QEB ALQP

'?S 0;E?;Q;SM

P
RK@QFLKP

p
OJRI> LO CF

+>QEBJ>QF@>| @LIMRQ>QFLKP >OB @LKAR@QBA QEOLRDE CLOJRI>P >KA CRK@QFLKP
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K BNR>| PFDK MOB@BABP >II CLOJRI>P >KA CRK@QFLKP

%LOJRI>P >KA CRK@QFLKP JRPQ ?B @OB>QBA TFQE @BIl OBCBOBK@BP QL @LKAR@Q TE>Q FC
TEBOB J>QEBJ>QF@>! LRQMRQP >0B OB@>I@RI>QBA TEBK LKB LO JLOB FKMRQP >0OB @E>KDBA

+>QEBJ>QF@>| LMBO>QLOP LK > QVMF@>| @>I@RI>QLO >0B AFfBOBKQ COLJ QHLRB?RPBA FK $U@
"$U@BI +>QEBJ>QF@>| -MBO>BPQP $U@BI J>QEBJ>QF@>| LMBO>QLOP

5EBK RPFKD KRJBOF@>| S>IRBP FK CLOJRI>P >KA CRK@QFLKP LKIV RPB RKFSBOP>| @LKPQ>KQP G

KLQ @E>KDB PR@E >P A>VP FK > TBBH JLKQEP FK >VB>0 >KA PL LK

0BI>QFSB OBCBOBK@FKD >RQLJ>QF@>IIV >AGRPQP QEB @BIl OBCBOBK@BP FK CLOJRI>P >KA CRK
QEBV >0B M>PQBA FKQL KBT IL@>QFLKP LK > TLOHPEBBQ 2EFP BIFJFK>QBP QEB KBBA QL OBQVMB
I>P >KA CRK@QFLKP TEBK QEBV >0OB KBBABA FK JRIQFMIB OLTP LO @LIRJKP LK > TLOHPEBBQ

.>OBKQEBPBP JRPQ ?B RPBA QL @LKQOLI QEB LOABO LC LMBO>QFLKP TEBK KB@BPP>0OV CLO @LJM
JRI>P

%LOJRI> >RAFQFKD QLLIP PR@E >P 20>@B #BMBKABKQP 20>@B .OB@BABKQP >KA 1ELT %LOJ
PELRIA ?B RPBA QL @EB@H QEB FKQBDOFQV LC CLOJRI>P QE>Q E>SB ?BBK BKQBOBA FKQL > TLOHF

00.c 10c+*

A>MQBA ?V +>0V 1@E>QW COLQL 3PB +F@OLPLCQ $U@BI 2EB ">OBBOP FK .0>@ QS BBIQRA-BP
2V 2EB 1>VILO %LRKA>QAIFQELRQ >QQOF?RQFLK >P OBNRBPQBA ?V QEB TLOH]P LOFDFK>l @O!
IF@BKPB&A IF@BKPBA RKABD." 1
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2.2 Introductory Statistical Functions

(?;LHCHA +<D?=NCP?M

3PB QEA3+ CRK@QFQL @>I@RI>QB QLQ>IP

3PB QEB-3,2 CRK@QFLKQL @LRKQ @BIl IL@>QFLKP TFQE KRIBOF@>| S>IRBP

3PB QEB4$0 &$ CRK@QFLRL @>I@RI>QB QEB >OFQEJBQF@ JB>K

3PB QEB- 6 >KA +g, CRK@QFLKBL cKA QEB EFDEBPQ >KA ILTBPQ S>IRBP FK > O>KDB LC @BIIP
*B>OK ELT QL @LMV >KA M>PQB CLOJRI>P TFQELRQ CLOJ>QP >MMIFBA QL > @BIl IL@>QFLK
3PB>?PLIRQB OBCBOBK®@BP>|@RI>QB MBO@BKQ LC QLQ>IP

*B>0OK ELT QL PBQIRIQFMIB IBSBI PEBYIRBK@B CLO A>Q> PBQP QE>Q E>SB ARMIF@>QB S>IRBP LO LR
MRQP

gK >AAFQFLK QL CLOJRI>P >KLQEBO T>V QL @LKAR@Q J>QEBJ>QF@>| @LIMRQ>QFLKP FK $U@BI
CRK@QFLKP $U@BI CRK@QFLKP >MMIV > J>QEBJ>QF@> MOL@BPP QL > DOLRM LC @BIIP FK > TL
BU>JMIB QEB 13+ CRK@QFLK FP RPBA QL >AA QEB S>IRBP @LKQ>FKBA FK > O>KDB LC @BIIP %RK(
JLOB Be@FBKQ QE>K CLOJRI>P TEBK VLR >0B >MMIVFKD > J>QEBJ>QF@>| MOL@BPP QL > DOLRM LC
VLR RPB > CLOJRI> QL >AA QEB S>IRBP FK > O>KDB LC @BIIP VLR TLRIA E>SB QL >AA B>@E @BII ILG
QL QEB CLOJRI> LKB >Q > QFJB 2EFP @>K ?B SBOV QFJB @LKPRJFKD FC VLR E>SB QL >AA QEB S>IF
CBT ERKAOBA @BII IL@>QFLKP 'LTBSBO TEBK VLR RPB > CRK@QFLK VLR @>K EFDEIFDEQ >Il QEB
@LKQ>FK S>IRBP VLR TFPE QL PRJ FK GRPQ LKB PQBM

2EB @LIMLKBKQP LC > CRK@QFLK >OB >P CLIILTP
#OH=NCIH*;G? LAOG?HNM

%RK@QFLKP >0B > QVMB LC CLOJRI> QEBOBCLOB QEBV PQ>0Q TFZEB-KERNRE IFBFMKBKQ FP

QEB K>JB LC QEB CRK@QFLK IFPQ LC @LJJLKIV RPBA CRK@QFLKB; EP?PELTKERBO QEB CRK@

QFLK K>JB @LJBP QEB >ODRJBKQP CLO QEB CRK@QFLK TEF@E >0OB >IT>VP BK@ILPBAER M>0BKQE
>ODRJBKQP >0B QEB @BII IL@>QFLKP >KA LO S>IRBP QE>Q TFIl ?B RPBA FREFERBFORE@SIFAK

QVMB LC >ODRJBKQP S>OFBP ?>PBA LK QEB QEB CRK@QFLK ?BFKD RPBA >IQELRDE FK QEFP PB(
LKIV TLOH TFQE > O>KDB LC @BIIP CLO QEB CRK@QFLK HOBRIBKIYPBP LC AFfBOBKQ CRK@QFLKP
TFQE QEBFO >ODRJBKQP >0B
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13+1 ! Z>AAP QEB S>IRBP FK ! QEOLRDE !
1/02  Z cKAP QEB PNR>OB OLLQ LC QEB S>IRB FK
"3,2 Z cKAP QEB KRJ?BO LC @BIIP COLJ QEOLRDE QE>Q @LKQ>FK QBUQ LO > KRJ?BO

2EOLRDELRQ 1B@QFLK TB TFIl >AA > S>OFBQV LC J>QEBJ>QF@>| CRK@QFLKP QL QEB .BOPLK>
TLOH?LLH gK >AAFQFLK QL @OB>QFKD CRK@QFLKP QEFP PB@QFLK >IPL OBSFBTP MBO@BKQ LC
>KA QEB RPB LC >?PLIRQB OBCBOBK@BP

2>?I1B  "LJJLKIV 3PBA %RK@QFLKP

%RK@QFLK-RQMRQ
/ 2EB >?PLIRQB S>IRB LC > KRJ?BO
2 ¢ 2EB >SBO>DB LO >0FQEJBQF@ JB>K CLO > DOLRM LC KRJ?BOP
+1*0 2EB KRJ?BO LC @BII IL@>QFLKP FK > O>KDB QE>Q @LKQ>FK > KRIBOF@ S>IRB
+1*0 2EB KRJ?BO LC @BII IL@>QFLKP FK > 0>KDB QE>Q @LKQ>FK QBUQ LO > KRIBOF@ S>IRB
)4 2EB EFDEBPQ KRIJBOF@ S>IRB FK > DOLRM LC KRJ?BOP

2EB JFAAIB KRJ?BO FK > DOLRM LC KRJ?BOP E>IC QEB KRJ?BOP FK QEB DOLRM >0B EFDEBO QE>K QEB JBAF>K >KA E>IC QEB KRJ?!

-
)i FK QEB DOLRM >0OB ILTBO QE>K QEB JBAF>K

)c* 2EB ILTBPQ KRJBOF@ S>IRB FK > DOLRM LC KRJ?BOP

)+ 2EB KRJ?BO QE>Q >MMB>0OP JLPQ COBNRBKQIV FK > DOLRM LC KRJ?BOP
,+110 2EB OBPRIQ LC JRIQFMIVFKD >Il QEB S>IRBP FK > O>KDB LC @BII IL@>QFLKP
/-.0 2EB MLPFQFSB PNR>0OB OLLQ LC > KRJ?BO

1) 2EB QLQ>I LC >Il KRIBOF@ S>IRBP FK > DOLRM

gQ FP FIMLOQ>KQ QL KLQB QE>Q QEBOB >OB PBSBO>| JBQELAP CLO >AAFKD > CRK@QFLK QL > TL
TB TFIl BUMILOB B>@E LC QEBJ QEOLRDELRQ QEFP PB@QFLK

' 2VMFKD QEB CRK@QFLK AFOB@QIV FKQL > @BI!

' 1BIB@QFKD COLJ QEB CRK@QFLK IFPQ

' 3PFKD QEB %RK@QFLK *F?0>0V LK QEB OF??LK

* 3PFKD QEB gKPBOQ %RK@QFLK ?RQQLK

0%" /1)  #1* Oc+*

2EB 13+ CRK@QFLK FP RPBA TEBK VLR KBBA QL @>I@RI>QB QLQ>IP CLO > O>KDB LC @BIIP LO >
PBIB@QBA @BIIP LK > TLOHPEBBQ 5FQE OBD>0#AQN EBCF TLOHPEBBQ TB TFIl RPB QEB 13+
CRK@QFLK QL @>I@RI>QB QEB QLQ>IP FK OLT PQ>OQFKD TFQE QEB +LKQEIV 1IMBKA QLQ>I FK ! 2
FKD FIIRPQO>QBP ELT > CRK@QFLK @>K ?B >AABA QL > TLOHPEBBQ ?V QVMFKD FQ FKQL > @BII IL@:

1TFQ@E QL QEBA?N !?N;CFTLOHPEBBQ FC KBBABA
"IF@H @BII !
2VMB >K BNR>| PFDK
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2VMB QEB CRK@QFLK K3>JB
2VMB >K LMBK M>OBKQEBPFP
"IF@H @Bl >KA AO>D ALTK QL @BIl'! 2EFP MI>@BP QEB O>KDB! ! FKQL QEB CRK@QFLK

2VMB > @ILPFKD M>OBKQEBPFP
.OBPP QEB $,2$0 HBV 2EB CRK@QFLK @>I@RI>QBP QEB QLQ>| CLO QEB +LKQEIV 1MBKA @LIF
TEF@E FP

#CAOL?  PELTP QEB >MMB>0>K@B LC QEB 13+ CRK@QFLK >AABAAIN OBBCF TLOHPEBBQ
2BCLOB MOBPPFKD QEB $,2$0 HBV

<:HE8 77<A: G:8,.& HA6G<BA GB G:;8 H7:8G 8G4<? OBE>F;88G

P PELTK FK#CAOL?  QEB 13+ CRK@QFLK T>P >AABA QL @BII ! 'LTBSBO QEFP CRK@QFLK FP >IF
KBBABA QL @>I@RI>QB QEB QLQ>IP FK QEB KKR>| IMBKA >KA *>PQ 7B>0 1MBKA @LIRIJKP 2EB CRK@
7B @LMFBA >KA M>PQBA FKQL QEBPB @BII IL@>QFLKP ?B@>RPB LC OBI>QFSB OBCBOBK@FKD 0BI>C
PBOSBP QEB P>JB MROMLPB CLO CRK@QFLKP >P FQ ALBP ZIL @ CIMIBRIBROEB 2LQ>IP FK OLT

TB KBBA QL @LMV >KA M>PQB QEB 13+ CRK@QFLK FKQL # 3KK®B TB TFIl QEBK E>SB QLQ>IP FK

# >KAS$ TB @>K M>PQB QEB MBO@BKQ @E>KDB CLOJRI> FKQL %

"IF@H @BII'! FK QEB>A?N !?N;CFTLOHPEBBQ
"IF@H QEB "LMV ?RQQLK FK QEB 'LJB Q>? LC QEB OF??LK
'FDEIFDEQ @BIIP # >KA $
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"IF@H QEB .>PQB ?RQQLK FK QEB 'LIB Q>? LC QEB OF??LK 2EFP M>PQBP QEB 13+ CRK@QFLK
@BIIP# >KA$ >KA @>I@RI>QBP QEB QLQ>IP CLO QEBPB @LIRIKP

"IF@H @BII %
"IF@H QEB "LMV ?RQQLK FK QEB 'LJB Q>? LC QEB 0F??LK
"F@H @Bll % QEBK @IF@H QEB .>PQB ?RQQLK FK QEB 'LIJB Q>? LC QEB OF??LK

#CAOL?  PELTP QEB LRQMRQ LC QEB 13+ CRK@QFLK QE>Q T>P >AABA QL @BIIP! # >KA$ gK
>AAFQFLK QEB MBO@BKQ @E>KDB CLOJRI> T>P @LMFBA >KA M>PQBA FKQL @Bll % ,LQF@B QE>Q
LC QEB ?RADBQ FP MI>KKFKD >K FK@OB>PB FK PMBKAFKD @LJM>OBA QL I>PQ VB>0

<:HE8 +8FH?GF B9 G;8,.& HAG6G<BA <A G;8 H7:8G 8G4<? JBE>F;88G

cHN?ALCNS B?=E

?FF ;HA?M CH #OH=NCIHM

5EBK VLR FKQBKA QL RPB > CRK@QFLK LK > O>KDB LC @BIIP FK > TLOHPEBBQ J>HB PROB QEBOB >0OB QTL @B
PBM>0>QBA ?¥IFIH >KA KLQ > @LJJ> gC VLR BKQBO QTL @BII IL@>QFLKP PBM>0>QBA ?V > @LJJ> QEB CRK@
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TFIl @>1@RI>QB LKIV QEB QTL @BII IL@>QFLKP IFPQBA FKPQB>A LC >K BKQFOB O>KDB LC @BIIP %LO BU>JMIB
QFLK PELTK HCAOL?  TFIl >AA LKIV QEB S>IRBP FK @BIIP " >KA" KLQ QEB O>KDB" "

<HE8 ,& HABG<BA 77<A:-JB 877 %B64G<BAF

0%" +1*0  #1* Oc+*

4G4 S?8 BAG<AHS8 J<G; " )B8EFBA4? H7:8G

2EB KBUQ CRK@QFLK QE>Q TB TFIl >AZ09ATDEBN;CF TLOHPEBBQ FP QEB "-3,2 CRK@QFLK 2EB
".3,2 CRK@QFLK FP RPBA QL ABQBOJFKB ELT J>KV @BIIP FK > O>KDB @LKQ>FK > KRJBOF@ BKQC
"-3,2 CRK@QFLK TFII KLQ TLOH CLO @LRKQFKD QBUQ LO LQEBO KLK KRIBOF@ BKQOFBP gC VLR T>K
QBUQ FKPQB>A LC LO FK >AAFQFLK QL KRJBOF@ BKQOFBP VLR RPB QEB "-3,2 CRB@QRLK %LO Q
1?N;CFTLOHPEBBQ TB TFIl RPB QEB "-3,2 CRK@QFLK QL @LRKQ QEB KRJ?BO LC FQBJP QE>Q >OB MI>
FK QEB KKR>| IMBKA @LIRJK "LIRJK # 2EB CLIILTFKD BUMI>FKP ELT QEB "-3,2 CRK@QFLK FP >AABA
QL QEB TLOHPEBBQ ?V PBIB@QFKD COLJ QEB CRK@QFLK IFPQ

"IF@H @BII #
2VMB >K BNR>| PFDK
2VMB QEB IBQQBR. PQ>0Q PMBIIFKD QEB K>JB LC QEB CRK@QFLK

"IF@H QEB ALTK >O0OLT LK QEB P@OLII ?>0 LC QEB CRK@EEARLPPQ PEB cKA QEB
TLOA "-3,2

¢ +>@ 3PBOP @>K P@OLII ALTK TFQE QLR@EM>A LO JLRPB QL cKA "-3,2


https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/09/image13-1.jpg
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#LR?IB @IF@H QEBTL@A  COLJ QEB CRK@QFLK IFPQ
@ +>@ 3rPBOP PELRRFKDIB @IF@H QEB TLOA ~"-3,2_ AL KLQ ALR?IB @IF@H
'FDEIFDEQ QEB O>KDB # #

7LR @>K QVMB > @ILPFKD M>OBKgHzBREBK MOBPP QEB $,2%0 HBV LO PFIMIV MOBPP QEB
$,2$0 HBV >KA $U@BI TFIl @ILPB QEB CRK@QFLKREBTRKRDQFLK MOLAR@BP >K LRQMRQ LC
PFK@B QEBOB >0OB FQBJP MI>KKBA LK QEB TLOHPEBBQ

#CAOL?  PELTP QEB CRK@QFLK IFPQ ?LU QE>Q >MMB>0P >CQBO @LJIMIBQFKD PQBMP >KA CLO
CRK@QFLK 2EB CRK@QFLK IFPQ MOLSFABP >K >IQBOK>QFSB JBQELA CLO >AAFKD > CRK@QFLK QL

<HE8 .F<A:G;8 HABG<BA %<FG GB 77 G;8 (.- HA6G<BA

#CAOL?  PELTP QEB LRQMRQ LC QEB "-3,2 CRK@QFLK >CQBO MOBPPFKD QEB $,2$0 HBV 2EB CRK
@LRKQP QEB KRJ?BO LC @BIIP FK QEB O>KDB # # QE>Q @LKQ>FK > KRJBOF@ S>IRB 2EB OBPRIQ L
@>QBP QE>Q QEBOB >0B @>QBDLOFBP MI>KKBA CLO QEFP ?RADBQ
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<:HE8 B@C?8G87 (.- HA6G<BA <A G;8 H7:8G 8G4<? OBE>F;88G

0%" 2". $" #1* Oc+*

2EB KBUQ CRK@QFLK TB TFIl >AA Q>@EB!?N;CFTLOHPEBBQ FP QEB 4$0 &$ CRK@QFLK 2EFP CRK@
QFLK FP RPBA QL @>I@RI>QB QEB >OFQEJBQF@ JB>K CLO > DOLRM LC KRI?BOPN/&FTQER

PEBBQ TB TFIl RPB QEB CRK@QFLK QL @>I@RI>QB QEB >SBO>DB LC QEB S>IRBP FK QEB KKR>| 1MB
5B TFIl >AA QEFP QL QEB TLOHPEBBQ ?V RPFKD QEB %RK@QFLK *BAMXBRSEKAPEBLK 2EB CLI

ILTFKD PQBMP BUMI>FK ELT QEFP FP >@@LJMIFPEBA

"IF@H @BIl # FK QEB-A?N !?N;CFTLOHPEBBQ
"IF@H QEB %LOJRI>P Q>? LK QEB 0F??LK
"IF@H QEB +LOB %RK@QFLKP ?RQQLK FK QEB %RK@QFLK *F?0>0V DOLRM LC @LJJ>KAP

I>@B QEB JLRPB MLFKQBO LSBO QEB 1Q>QFPQF@>| LMQFLK COLJ QEB AOLM ALTK IFPQ LC L

"IF@H QEB 4$0 &$ CRK@QFLK K>JB COLJ QEB IFPQ LC CRK@QFLKP QE>Q >MMB>0 FK QEB JB
#CAOL?  2EFP LMBKP QEB %RK@QFLK ODRJBKQP AF>ILD ?LU

"IF@H QEB "LII>MPB #F>ILD ?RQQLK FK QEB %RK@QFLK ODRJBKQP AEZIADPPU PBB

&

@ %LO +>@ 3PBAFEB "LII>MPB #F>ILD ?RQQLK J>V KLQ @LII>MPB (RPQ @LKQFKRB TFQE 1QB
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>KA MOBPP $KQBO >CQBO PBIB@QFKD QEB O>KDB
'FDEIFDEQ QEB O>KDB # #

"IF@H QEB $UM>KA #F>ILD ?RQQLK FK QEB %RK@QFLK ODRJBKQP AFSADLZLU PBB
7LR @>K >IPL MOBPP QEB $,2$0 HBV QL DBQ QEB P>JB OBPRIQ

"IF@H QEB -) ?RQQLK LK QEB %RK@QFLK ODRJBKQP AF>ILD ?LU 2EFP >AAP QEB 4$0 &$ CRK
QFLK QL QEB TLOHPEBBQ

& +>@ 3PBOP PELRIA @IF@HQEB?RQQLK

#CAOL? FIIRPQO>QBP ELT > CRK@QFLK FP PBIB@QBA COLJ QEB %RK@QFLK *F?0>0V FK QEB %L(
QEB OF??LK

<:HE8 ,87?86G<A:G;8 /+! 9HA6G<BA 9EB@ G;8 HA6G<BA %<5E4EL

#CAOL? PELTP QEB %RK@QFLK ODRJBKQP AF>ILD ?LU 2EFP >MMB>0OP >CQBO > CRK@QFLK FP
COLJ QEB %RK@QFLK *F?0>0V 2EB "LII>MPB #F>ILD ?RQQLK FP RPBA QL EFAB QEB AF>ILD ?LU PL > (
@BIIP @>K ?B EFDEIFDEQBA LK QEB TLOHPEBBQ >KA QEBK >AABA QL QEB CRK@QFLK
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<:HES8 HA6G<BA E:H@8AGF <4?7B: BK

#CAOL? PELTP ELT > O>KDB LC @BIIP @>K ?B PBIB@QBA COLJ QEB %RK@QFLK ODRJBKQP AF>IL
LK@B FQ E>P ?BBK @LII>MPBA

<:HE8 ,8?86G<A: 4 E4A:8 9EB@ G;8 HA6G<BA E:H@8AGF <4?B: BK

#CAOL? PELTP QEB %RK@QFLK ODRJBKQP AF>ILD ?LU >CQBO QEB @BIl O>KDB FP ABcKBA CLO Q|
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&$ CRK@QFLK 2EB AF>ILD ?LU PELTP QEB OBPRIQ LC QEB CRK@QFLK ?BCLOB FQ FP >AABA QL QEB (

2EFP >IILTP VLR QL >PPBPP QEB CRK@QFLK LRQMRQ QL ABQBOJFKB TEBQEBO FQ J>HBP PBKPB ?BC
FQ QL QEB TLOHPEBBQ

<:HES8 HA6G<BA E:H@B8AGF <4?B: BK 49G8E 4 8?? +4A:8 VF 8SA87 9BE 4 HA6G<BA

#CAOL?  PELTP QEB @LIMIBQBA 4$0 &$ CRK@QFLK FB-Q@ER I?N;CFTLOHPEBBQ 2EB LRQMRQ
LC QEB CRK@QFLK PELTP QE>Q LK >SBO>DB TB BUMB@Q QL PMBKA  CLO B>@E LC QEB @>QBDLC(
FK "LIRJK LC QEB ?RADBQ 2EFP >SBO>DB PMBKA @>I@RI>QFLK MBO @>QBDLOV @>K ?B RPBA >F

@>QLO QL ABQBOJFKB TEF@E @>QBDLOFBP >0B @LPQFKD JLOB LO IBPP QE>K QEB >SBO>DB ?RA
ALII>OP
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<:HES8 B@C?8G87 /+! 9HA6G<BA

0%" )4  *I  )c* #1* Oc+*/

4G4 S?8 BAG<AHS8 J<G; " )B8EFBA4? H7:8G

2EB cK>l QTL PQ>QFPQF@>I CRK@QFLKP QE>Q TB TEIFARN CANGER LOHPEBBQ >OB QEB + 6 >KA
+g9, CRK@QFLKP 2EBPB CRK@QFLKP FABKQFCV QEB EFDEBPQ >KA ILTBPQ S>IRBP FK > O>KDB LC @
ILTFKD PQBMP BUMI>FK ELT QL >AA QEBPB CRK@ QFRLKR?QLITNEGF TLOHPEBBQ RPFKD QEB gKPBOQ
%RK@QFLK ?RQQLK

"IF@H @BIl # FK QEB-A?N I?N >FITLOHPEBBQ

"IF@H QEB gKPBOQ %RK@QFLK ?RQQLK LK QEB %LOJRI>PGAEAZLK PBB

2EFP ?0FKDP RM QEB gKPBOQ %RK@QFLKAMB.RDEBULQE FK QEB PB>O@E ?LU >KA
QEBK @IF@H QEB &L ?RQQIH#CARRE

#LR?IB @IF@H +g, FK QEB IFPQ 2EFP LMBKP QEB %RK@QFLK ODRJBKQP AF>ILD ?LU
"IF@H QEB "LII>MPB #F>ILD ?RQQLK FK QEB %RK@QFLK ODRJBKQP AF>ILD ?LU
'FDEIFDEQ QEB O>KDB # #
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"IF@H QEB $UM>KA #F>ILD ?RQQLK FK QEB %RK@QFLK ODRJBKQP AF>ILD ?LU

"IF@H QEB -) ?RQQLK LK QEB %RK@QFLK ODRJBKQP AF>ILD ?LU 2EFP >AAP QEB +g, CRK@Q
QEB TLOHPEBBQ RBBBOL?

"IF@H @BII #

0BMB>Q PQBMP  RPFKD + 6 FKPQB>A LC +g, QL >AA QEB + 6 CRK@QFLK QL QEB TLOHPEBB(
PBB#CAOL?

<:HE8 VAF8EG HA6G<BA 5HGGBA BA G;8 BE@H?4F +<55BA

<HE8 VAF8EG HAG6G<BA <47B: BK
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&V' 9HAG6G<BA 47787 GB G;8 H7:8G 8G4<? JBE>F;88G
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<HE8 & 19HAG6G<BA 47787 GB G;8 H7:8G 8G4<? JBE>F;88G

/ECFF .?@L?MB?L

0SJCHA ; @OH=NCIH IL M?F?=NCHA @LIG NB? @OH=NCIH FCMN

2VMB >K BNR>| PFDK

2VMB QEB CRK@QFLK K>JB CLIILTBA ?V >K LMBK M>OBKQBEBRPIB @IF@H QEB CRK@QFLK K>JB
COLJ QEB CRK@QFLK IFPQ

'FDEIFDEQ QEB O>KDB LC @BIIP QL RPB LO @IF@H FKAFSFAR>| @BII IL@>QFLKP CLIILTBA ?V @LJJ>P

2VMB > @ILPFKD M>OBKQBEBRAROBPP QEB $,2$0 HBV LO MOBPP QEB $,2$0 HBV QL @ILPB QEB CRK@
QFLK

CHM?LNCHA ; @OH=NCIH OMCHA NB? LC<<IH
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-K QEB %LOJRI>P OF??LK PBIB@Q QEB @LOOB@Q @>QBDLOV FK QEB %REE QEKABPESBY
CRK@QFLK FK QEB IFPQ

gK QEB %RK@QFLK #F>ILD ?LU @IF@H QEB "LII>MPB #F>ILD ?RQQLK >KA EFDEIFDEQ QEB O>KDB LC
RPB

"IF@H QEB $UM>KA #F>ILD ?RQQLK >KA QEBK @IF@H QEB -) RQQLK FK QEB %RK@QFLK ODRJBKQP
2LU

cHM?LNCHA ;H> M?;L=BCHA @IL ; @OH=NCIH OMCHA NB? cHM?LN #OH=NCIH <ONNIH
-K QEB %LOJRI>P OF??LK @IF@H QEB gKPBOQ %RK@QFLK ?RQQLK >KA PB>O@E CLO QEB CRK@Q
#LR?IB @IF@H LK QEB ABPFOBA CRK@QFLK FK QEB IFPQ
gK QEB %RK@QFLK #F>ILD ?LU @IF@H QEB "LII>MPB #F>ILD ?RQQLK >KA EFDEIFDEQ QEB O>KDB LC

RPB
"IF@H QEB $UM>KA #F>ILD ?RQQLK >KA QEBK @IF@H QEB -) ?2RQQLK FK QEB %RK@QFLK ODRJBKQP
2LU

+,5  * , 10" #+)1(/ , 10c*$ 3c0%+10 #+.) 0/
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P PELTK FK#CAOL?  QEB"-3,2 4%0&$ +g, >KA + 6 CRK@QFLKP >OB PRJJ>OFWFKD QEB A>Q>
FK QEB KKR>| IMBKA @LIRJK 7LR TFII >IPL KLQF@B QE>Q QEBOB FP PM>@B QL @LMV >KA M>PQB QI
QFLKP RKABO QEB *>PQ 7B>0 1MBKA @LIRJK 2EFP >IILTP RP QL @LJM>0OB TE>Q TB PMBKQ I>PQ VB
TE>Q TB >OB MI>KKFKD QL PMBKA QEFP VB>0O ,LOJ>IIV TB TLRIA PFIMIV @LMV >KA M>PQB QEBPB
QFLKP FKQL QEB O>KDB $ $ 'LTBSBO VLR J>V E>SB KLQF@BA QEB QEF@HBO PQVIB ?LOABO QE
RPBA >OLRKA QEB MBOFJBQBO LC QEBO>KDB# $ gC TB RPBA QEB OBDRI>O .>PQB @LJJ>KA QEB
IFKB LK QEB OFDEQ PFAB LC QEB O>KDB# $ TLRIA ?B OBMI>@BA TFQE > PFKDIB IFKB 2EBOBCLOB
DLFKD QL RPB LKB LC QEB .>PQB 1MB@F> @LJJ>KAP QL M>PQB LKIV QEB CRK@QFLKP TFQELRQ >
CLOJ>QQFKD QOB>QJBKQP 2EFP FP >@@LJMIFPEBA QEOLRDE QEB CLIILTFKD PQBMP

'FDEIFDEQ QEB O>KDB # # FK QEBA?N !?N;CFTLOHPEBBQ
"IF@H QEB "LMV ?RQQLK FK QEB 'LJB Q>? LC QEB 0F??LK
"F@H @BIl $
"IF@H QEB ALTK >OOLT ?BILT QEB .>PQB ?RQQLK FK QEB 'LJB Q>? LC QEB 0F??LK
"IF@H QEB %LOJRI>P LMQFLK COLJ QEB AOLM ALTK IFPQ LC ?RQARIKP PBB
#CAOL?  PELTP QEB IFPQ LC ?RQQLKP QE>Q >MMB>0 TEBK VLR @IF@H QEB ALTK >OOLT ?BILT QEI

?RQQLK FK QEB 'LJB Q>? LC QEB 0F??LK -KB QEFKD QL KLQB >?LRQ QEBPB LMQFLKP FP QE>Q VLR @
SFBT QEBJ ?BCLOB VLR J>HB > PBIB@QFLK ?V AO>DDFKD QEB JLRPB MLFKQBO LSBO QEB LMQFLK
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QEB JLRPB MLFKQBO FP MI>@BA LSBO QEB %LOJRI>P ?RQQLK VLR @>K PBB ELT QEB CRK@QFLKP T
?BCLOB J>HFKD > PBIB@QFLK ,LQF@B QE>Q QEB QEF@H IFKB ?LOABO ALBP KLQ @E>KDB TEBK QE
MOBSFBTBA 2E>Q FP TEV QEFP PBIB@QFLK FP J>AB FKPQB>A LC QEB OBDRI>O .>PQB LMQFLK

<HE8 )4FG8 BE@H?4F (CG<BA

/IECFF .?@L?MB?L

+MN? #ILGOF;M QCNBION @ILG;NNCHA

"IF@H > @BIl IL@>QFLK @LKQ>FKFKD > CLOJRI> LO CRK@QFLK
"IF@H QEB "LMV ?RQQLK FK QEB 'LJB Q>? LC QEB 0F??LK

"IF@H QEB @BII IL@>QFLK LO @BIl O>KDB TEBOB QEB CLOJRI> LO CRK@QFLK TFIl 2B M>PQBA
"IF@H QEB ALTK >OOLT ?BILT QEB .>PQB ?RQQLK FK QEB 'LJB Q>? LC QEB 0F??LK
"IF@H QEB %LOJRI>P ?RQQLK RKABO QEB .>PQB DOLRM LC ?RQQLKP

/+(10" e ( 1( 0c*$ .m0 +# 0+0 (/

4G4 S?8 BAG<AHS8 J<G; " )8EFBA4? H7:8G

2L CROQEBO >K>IVWB VLRO ?RADBQ VLR T>KQ QL PBB TE>Q MBO@BKQ>DB LC VLRO QLQ>I JLKQEIV
FP PMBKQ FK B>@E @>QBDLOV 1FK@B QLQ>IP TBOB >AABA QLOSKPN LXNQERLOHPEBBQ >

MBO@BKQ LC QLQ> @>I@RI>QFLK @>K ?B >AABA QL "LIRJK " ?BDFKKFKD FK @BIl " 2EB MBO@BKC
@>I@RI>QFLK PELTP QEB MBO@BKQ>DB CLO B>@E S>IRB FK QEB +LKQEIV 1MBKA @LIRJK TFQE OBP
QLQ>I FK @BIl! 'LTBSBO >CQBO QEB CLOJRI> FP @OB>QBA FQ TFIl ?B KB@BPP>0V QL QROK Lf $U(
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QFSB OBCBOBK@FKD CB>QROB ?BCLOB @LMVFKD >KA M>PQFKD QEB CLOJRI> QL QEB OBPQ LC QEL
QEB @LIRJK 2ROKFKD Lf $U@BI]P OBI>QFSB OBCBOBK@FKD CB>QROB FP >@@LJMIFPEBA QEOLRD
OBCBOBK@B

%FOPQ TB TFIl @OB>QB QEB CLOJRI> TEF@E KBBAP KBBAP QL AFSFAB QEB >JLRKQ FK ! ?V QEB QLQ>
PMBKA FK !

"IF@H @BIl " FK QBBA?N !?N;CFTLOHPEBBQ
2VMB >K BNR>I PFDK

"IF@H @BII!

2VMB > CLOT>OA PI>PE

"IF@QH @BII!

.OBPP QEB $,2$0 HBV 7LR TFIl PBB QE>Q 3QFIFQFBP OBMOBPBKQ >?LRQ  LC QEB +LKQEIV
1MBKA ?RADBQ PBBAOL?

<:HES8 77<A: 4 BE@H?4 GB 4?6H?4G8 G;8 )8E68AG B9 -BG4?

#CAOL?  PELTP QEB @LJMIBQBA CLOJRI> QE>Q FP @>I@RI>QFKD QEB MBO@BKQ>DB QE>Q 3QFI
PBKQP QL QEB QLQ>I +LKQEIV 1IMBKA CLO QEB ?RADBQ PBB @BII" ,LOJ>IIV TB TLRIA @LMV QEFP CL
>KA M>PQB FQ FKQL QEB O>KDB " * 'LTBSBO ?B@>RPB LC OBI>QFSB OBCBOBK@FKD ?LQE @BII OF
TFIl FK@OB>PB ?V LKB OLT >P QEB CLOJRI> FP M>PQBA FKQL QEB @BIIP ?BILT " 2EFP FP cKB CLO (
@Bl OBCBOBK@B FK QEB CLOJRI> " ?RQ KLQ CLO QEB PB@LKA @BIl OBCBOBK@B "

#CAOL?  FIIRPQO>QBP TE>Q E>MMBKP FC TB M>PQB QEB CLOJRI> FKQL QEB O>KDB " " FK FQP
PQ>QB ,LQF@B QE>Q $U@BI MOLAR@BP BEBLO @LAB 2EFP JB>KP QE>Q $U@BI FP QOVFKD QL AF
> KRJ?BO ?V WBOL TEF@E FP FIMLPPF?IB *LLHFKD >Q QEB CLOJRI> FK @BIl " VLR PBB QE>Q QEB c!
OBCBOBK@B T>P @E>KDBA COLJ ! QL ! 2EFP FP cKB ?B@>RPB TB KLT T>KQ QL AFSFAB QEB +LKC
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1MBKA CLO "Bll .ELKB @BII'! ?V QEB QLQ>| +LKQEIV 1IMBKA FK @BII ! 'LTBSBO $U@BI E>P >IPL
@E>KDBA QEB! @BII OBCBOBK@B QL! 'B@>RPB @BIl IL@>QFLK ! ALBP KLQ @LKQ>FK > KRJ?BO
CLOJRI> MOLAR@BP QEB #g4 BOOLO @LAB

<:HES8 V/ EEBE 9EB@ +8?4G<I8 +898E8AG<A:

2L BIFJFK>QB QEB AFSFAB ?V WBOL BOOLOREADKFK TB JRPQ >AA >K >?PLIRQB OBCBOBK@B QL
@BIl! FK QEB CLOJRI> K >?PLIRQB OBCBOBK@B MOBSBKQP OBI>QFSB OBCBOBK@FKD COLJ @E>
OBCBOBK@B FK > CLOJRI> 2EFP FP >IPL OBCBOOBA QL >P IL@HFKD > @BIl ,L J>QQBO TEBOB VLR ¢
JRI> TFQE >K >?PLIRQB OBCBOBK@B FQ TFII >IT>VP OBCBO ?>@H QL QEB?P@RBA @BIBOBK@B

FP FKAF@>QBA ?V > PFDK FK COLKQ LC ?LQE QEB @LIRJK IBQQBO >KA GEBIRUKRIMBO

FP >K >?PLIRQB OBCBOBK@B QL @BI!

5B >OB DLFKD QL JLAFCV QEB BUFPQFKD CLOJRI> FK
" QL J>HB QEB OBCBOBK@B QL @BII'! >K >?PLIRQB
OBCBOBK@B 2EB CLIILTFKD BUMI>FKP ELT QEFP FP
>@@LIMIFPEBA

CM H?R;GJF? |@
H ;<MIFON? L?@7?L?H="

#LR?I1B @IF@H @BIl "
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I>@B QEB JLRPB MLFKQBO FK COLKQ LC! >KA @IF@H 2EB ?IFKHFKD @ROPLO PELRIA ?B FK
LC QEB ! FK QEB @BIl OBCBOBK@B !

.OBPP QEB % HBV 7LR TFIl PBB > ALII>O PFDK >AABA FK COLKQ LC QEB @LIRJK IBQQBO ! >k
QEB OLT KRJ?BO 2BH 64A 4?FB GLC8 G;8 7B??4E F<:AF <A 9EBAG B9 G;8 6B?H@A ?8GG8E 4A’
AH@58E <9 LBH CE898E -;8 9BE@H?4 F;BH?7 4CC84E 4F -,8>8L <F 4 6BB? F;BEG6HG

9BE 477<A: G;8 7TB??4E F<:AF

& +>@ 3PBOP gC GEBIBV ALBP KLQ FKPBOQ QEB PVJ?LIP @EB@H QEB HBV?L>0A PBQQFKI
@IF@H ?1>@H MMIB F@® QLM IBCQ LC QEB P@OBBK /GMENRBBL?@7?L?H=M@IF@H

QEB?S<I:.L>C=IH J>HB PROB QEB @EB@H?LU FP @EB@HBA CLO QEB FQBJ QE>Q P>VP "3P|
% BQ@ >P PQ>KA>OA CRK@QFLK HBVP_

.OBPP QEB $,2$0 HBV
"IF@H @BIl "
3PB QEB RQL%FII '>KAIB LO "LMV >KA .>PQB QL @LMV QEB CLOJRI> COLJ" QL QEB O>KDB

#CAOL?  PELTP QEB MBO@BKQ LC QLQ>I CLOJRI> TFQE >K >?PLIRQB OBCBOBK@B >AABA QL ! L
QE>Q FK @BIl " QEB @BIl OBCBOBK@B OBJ>FKP ! FKPQB>A LC @E>KDFKD QL ! IPL VLR TFIl PBB
QEB MBO@BKQ>DBP >0B ?BFKD @>I@RI>QBA FK QEB OBPQ LC QEB @BIIP FK QEB @LIRJK >KA QEB
BOOLO FP KLT BIFJFK>QBA
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<:HES8 T7<A: 4A 5FB?HG8 +898E8A68 GB 4 8?? +898E8A68 <A 4 BE@H?4

/ECFF .?@L?MB?L

<MIFON? .?@?L?H=?M
"IF@H FK COLKQ LC QEB @LIRJK IBQQBO LC > @BIl OBCBOBK@B FK > CLOJRI> LO CRK@QFLK QE>Q
T>KQ >IQBOBA TEBK QEB CLOJRI> LO CRK@QFLK FP M>PQBA FKQL > KBT @BII IL@>QFLK

.OBPP QEB % HBV LO QVMB > ALII>0 PFDK FK COLKQ LC QEB @LIRJIK IBQQBO >KA OLT KRJ?BO LC QE
OBCBOBK@B

[+.0c*$ 10 )1(0c,("  ("2"(

4G4 S?8 BAG<AHB8 J<G; " )B8EFBA4? H7:8G
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2EB O>A?N 1?N:CFTLOHPEBBQ PELTK #8AOL?  FP KLT MOLAR@FKD PBSBO>I| J>QEBJ>QF@>! LRQ
MRQP QEOLRDE CLOJRI>P >KA CRK@QFLKP 2EB LRQMRQP >IILT VLR QL >K>IVWB QEB ABQ>FIP >K
QOBKAP >P QL ELT JLKBV FP ?BFKD ?RADBQBA >KA PMBKQ !BCLOB TB AO>T PLJB @LK@IRPFLKP COL
TLOHPEBBQ TB TFIl PLOQ QEB A>Q> ?>PBA LK QEB .BO@BKQ LC 2LQ>| @LIRJK 1LOQFKD FP > MLTB(
QE>Q BK>?IBP VLR QL >K>IVWB HBV QOBKAP FK >KV A>Q> PBQ 1LOQFKD TFIl ?B @LSBOBA QELOLRDE
@E>MQBO ?RQ TFIl ?B ?0FBdV FKQOLAR@BA EBOB

%LO QEB MROMLPBP LOSEBI !?N:CF TLOHPEBBQ TB T>KQ QL PBQ JRIQFMIB IBSBIP CLO QEB PLC
LOABO5B >0B DLFKD QL PLOQ cOPQ ?V QEB .BO@BKQ LC 2LQ>I >KA QEBK ?V QEB *>PQ 7B>0 1MBKA >
$U@BI TFIl cOPQ PLOQ QEB FQBJP ?V QEB .BO@BKQ LC 2LQ> >KA >KV FQBJP TFQE QEB P>JB .BO@B|
TFIl QEBK ?B PLOQBA ?V *>PQ 7B>0 1MBKA 2EFP FP >@@LJMIFPEBA QEOLRDE QEB CLIILTFKD PQBMF
'FDEIFDEQ QEB O>KDB %
"IF@H QEB #>Q> Q>? FK QEB 0F?7LK

"IF@H QEB 1LOQ ?RQQLK FK QEB 1LOQ %FIQBO DOLRM LC @LJJ>KAP 2EFP LMBKP QEB 1LOC
?LU >P PELTK FRCAOL?

"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 >0OLT KBUQ QL QEB PLOQ -OABO ?LU

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

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

@ G:8 FL@5B? 4G S5BGGB@ 789G 6BEASE <F G:8 Q 77 %8I8?R SHGGBA 9BE K68? 9BE &46
"IF@H QEB ALTK >00LT KBUQ QL QEB ~2EBK ?V_ ?LU

1BIB@Q QEB *>PQ 7B>0 1MBKA LMQFLK *B>SB QEB 1LOQ -OABO >P 1J>IIBPQ QL *>ODBPQ
"IF@H QEB -) 2RQQLK >Q QEB ?LQQLJ LC QEB 1LOQ AF>ILD ?LU

1>SB QEB6 ,?LMIH;F O>A?N cIB
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,BEG <4?7B: BK

#CAOL?  PELTP QEBO>A?N !?N;CF TLOHPEBBQ >CQBO FQ E>P ?BBK PLOQBA ,LQF@B QE>Q QEBO
QEOBB FABKQF@>| S>IRBP FK QEB .BO@BKQ LC 2LQ>l @LIRIJK 2EFP FP TEV > PB@LKA PLOQ IBSBI E>
>QBA CLO QEFP TLOHPEBBQ 2EB PB@LKA PLOQ IBSBI >00>KDBP QEB S>IRBP LC  ?>PBA LK QEB
FK QEB *>PQ 7B>0 1MBKA @LIRJK FK >P@BKAFKD LOABO $U@BI DFSBP VLR QEB LMQFLK QL PBQ >F
IBSBIP >P KB@BPP>0OV CLO QEB A>Q> @LKQ>FKBA FK > TLOHPEBBQ
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<:HE8 H7:8G 8G4<? OBE>F;88G 49G8E ,BEG<A:!

/ECFF .?@L?MB?L

/ILNCHA I;N; YJOFNCJF? (?P?FM

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

"IF@H QEB #>Q> Q>? LC QEB OF??LK

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

1BIB@Q > @LIRIJK 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 -) ?2RQQLK LK QEB 1LOQ AF>ILD ?LU
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1Q>QFPQF@>I CRK@QFLKP >0OB RPBA TEBK > J>QEBJ>QF@>| MOL@BPP FP OBNRFOBA
PR@E >P PRJJFKD QEB S>IRBP FK PBSBO>I @BIl IL@>QFLKP %LO QEBPB @LJMRQ>QFL
MOBCBO>?IB QL CLOJRI>P ?B@>RPB >AAFKD J>KV @BII IL@>QFLKP LKB >Q > QFJB QL > (
SBOV QFJB @LKPRJFKD

1Q>QFPQF@>I CRK@QFLKP @>K ?B @OB>QBA RPFKD @BIl O>KDBP LO PBIB@QBA @BII
@LJJ>P +>HB PROB VLR RPB > @BIl O>KDB QTL @BII IL@>QFLKP PBM>0>QBA ?V > @LILK
FKD > PQ>QFPQF@>| CRK@QFLK QL > @LKQFDRLRP O>KDB LC @BIIP

2L MOBSBKQ $U@BI COLJ @E>KDFKD QEB @BIl OBCBOBK@BP FK > CLOJRI> LO CRK@C
M>PQBA QL > KBT @BIl IL@>QFLK VLR JRPQ RPB >K >?PLIRQB OBCBOBK@B 7LR @>K AL
> ALII>O PFDK  FK COLKQ LC QEB @LIRJK IBQQBO >KA OLT KRJ?BO LC > @BIl OBCBOBK@

2EB #g4 BOOLO >MMB>OP FC VLR @OB>QB > CLOJRI> QE>Q >QQBJMQP QL AFSFAB >
S>IRB FK > @BIl OBCBOBK@B ?V WBOL

2EB .>PQB %LOJRI>P LMQFLK FP RPBA TEBK VLR KBBA QL M>PQB CLOJRI>P TFQELRQ >K
QOB>QJBKQP FKQL @BII IL@>QFLKP QE>Q E>SB >I0B>AV ?BBK CLOJ>QQBA

7LR KBBA QL PBQ JRIQFMIB IBSBIP LO @LIRIJKP FK QEB 1LOQ AF>ILD ?LU TEBK PLOQFKD
Q>FKP PBSBO>| ARMIF@>QB S>IRBP

CLO > O>K
KP CRK@C

CLOJRI> @>

IL@>QFLKF
TEBK >MMI

QFLK TEBK

QEFP ?V Mi
B

@LKPQ>KQ

V CLOJ>QQ

A>Q> QE>Q

00.c 10c+*

A>MQBA ?V +>0V 1@E>QW COIJL 3PB +F@OLPLCQ $U@BI 2EB ">OBBOP FK .O>@ QFABIQEAN-BP
?V 2EB 1>VILO %LRKA>QHARQELRQ >QQOF?RQFLK >P OBNRBPQBA ?V QEB TLOH]P LOFDFK>l @Ol

IF@BKPBEA IF@BKPBA RKABD," 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 @>0 IL>K M>VJIBKQP

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

*B>0OK ELT QL PRJJ>OFWB A>Q> FK > TLOH?LLH ?V RPFKD TLOHPEBBQ IFKHP QL @OB>QB > PRJJ>C
TLOHPEBBQ

gK QEFP PB@QFLK TB @LKQFKRB QL ABSBUIM;PEB>A?N TLOH?LLH ,LQ>?IB FQBJP QE>Q >OB
JFPPFKD COLJ QEBA?N !?N;CFTLOHPEBBQ >0OB QEB M>VJBKQP VLR JFDEQ J>HB CLO > @>0 LO > ELJB
2EFP PB@QFLK ABJLKPQO>QBP $U@BI CRK@QFLKP RPBA QL @>I@RI>QB IL>K M>VIBKQP CLO > @>C
I>QB JLOQD>DB M>VJBKQP CLO > ELRPB

0%" #1*1)"*0 (/ HO(F T

-KB LC QEB CRK@QFLKP TB TFIl >AA QL QEB .BOPLK>| IRADBQ TLOH?LLH FP QEB .+2 CRK@QFLK 2EFF
QFLK @>I@RI>QBP QEB M>VJBKQP OBNRFOBA CLO IL>K OBM>VJBKQ 'LTBSBO ?BCLOB ABJLKPQO>
CRK@QFLK FQ FP FIMLOQ>KQ QL @LSBO > CBT CRKA>JBKQ>l @LK@BMQP LK IL>KP

IL>K FP > @LKQO>@QR>| >DOBBJBKQ FK TEF@E JLKBV FP ?LOOLTBA COLJ > IBKABO >KA M>FA ?2>@}
PMB@Fc@ MBOFLA LC QFJB 2EB >JLRKQ LC JLKBV QE>Q FP ?LOOLTBA COLJ QEB IBKARGHP @>IIBA (
=CJ;FLC QEB IL>K 2EB ?LOOLTBO FP RPR>IIV OBNRFOBA QL M>V QEB MOFK@FM>| LC QEB IL>K MIRI
5EBK VLR ?LOOLT JLKBV QL ?RV > ELRPB QEB IL>K FP OBCBOOBALQIQERBB 2EFP FP ?B@>RPB
QEB ELRPB ?BFKD MRO@E>PBA >IPL PBOSBP >P @LII>QBO>| QL BKPROB M>VJBKQ gK LQEBO TLOAP
@>K Q>HB MLPPBPPFLK LC VLRO ELRPB FC VLR C>FI QL J>HB IL>K M>VJBKQR;<FPELTIQEROB
>OB PBSBO>| HBV QBOJP OBI>QBA QL IL>KP

2>?I1B  )BV 2BOJP CLO *L>KP
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2B0OJ #BCcKFQFLK

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 2EB >JLRKQ LC @>PE M>FA QLT>0A QEB MRO@E>PB LC > ELRPB gC VLR >OB M>VFKD ALTK VLR >0OB M>VFKD LC QEB @LPQ LC
+SG?HN ELRPB FK @>PE >KA >0B ?LOOLTFKD QEB OBPQ COLJ > IBKABO

CHN?L?MN

o 2EB FKQBOBPQ QE>Q FP @E>0ODBA 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>0O;F

2FO? 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>QFRICLO > 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 |
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 TFIl KLQF@B QE>Q B>@!
J>HB > M>VJBKQ VLR >0B M>VFKD QEB ?>KH >K FKQBOBPQ CBB MIRP PLJB LC QEB IL>K MOFK@FN\
VB>0 QEB >JLRKQ LC FKQBOBPQ M>FA QL QEB ?>KH AB@OB>PBP >KA QEB >JLRKQ LC JLKBV RPBA QI
QEB MOFK@FM>| FK@OB>PBP 2EFP FP ?B@>RPB QEB ?>KH FP @E>ODFKD VLR FKQBOBPQ LK QEB >
M>l QE>Q E>P KLQ ?BBK M>FA P VLR M>V Lf QEB MOFK@FM>l QEB FKQBOBPQ O>QB FP >MMIFBA QL >
?BO TEF@E OBAR@BP VLRO FKQBOBPQ @E>ODBP %FK>IIV QEB cDROB PELTP QE>Q QEB PRJ LC (
QEB gKQBOBPQ .>VJBKQ @LIRJIK FP 2EFP FP ELT JR@E FQ @LPQP VLR QL ?LOOLT QEFP JLKBV L

VB>OP gKABBA ?LOOLTFKD JLKBV FP KLQ COBB gQ FP FIMLOQ>KQ QL KLQB QE>Q QL PFIMIFCV QEI
QEB M>VJBKQP TBOB @>I@RI>QBA LK >K >KKR>| ?>PFP 'LTBSBO JLPQ IL>K M>VJIBKQP >0B J>AB LK
JLKQEIV ?>PFP
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4G4 S?8 BAG<AHB8 J<G; " )B8EFBA4? H7:8G

gC VLR LTK > ELJB VLRO JLOQD>DB M>VJBKQP >OB > J>GLO @LIJMLKBKQ LC VLRO ELRPBELIA ?RADBC
VLR >OB MI>KKFKD QL ?RV > ELJB E>SFKD > @IB>0 RKABOPQ>KAFKD LC VLRO JLKQEIV M>VJBKQP FP
CLO J>FKQ>FKFKD PQOLKD cK>K@F>| EB>IQE gK $U@BI JLOQD>DB M>VJBKQP >OB @LKSBKFBKQIV
QEOLRDE QEB .+2 M>VJBKQ CRK@QFLK 2EFP CRK@QFLK FP JLOB @LIMIBU QE>K QEB PQ>QFPQF(


https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/09/image29-1.jpg
https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/09/image29-1.jpg
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@LSBOBA FK 1B@QFLK *1Q>QFPQF@>| %RK@QFLKP_ 5FQE PQ>QFPQF@>I CRK@QFLKP VLR >C
LKIV > O>KDB LC @BIIP LO PBIB@QBA @BIIP TFQEFK QEB M>OBKQEBPBP LC QEB CRK@QFLK >IPL |
>ODRJBKQ 5FQE QEB .+2 CRK@QFLK VLR JRPQ >@@RO>QBIV ABcKB > PBOFBP LC >ODRJIBKQP FK |
QEB CRK@QFLK QL MOLAR@B > OBIF>BERQMREPQP QEB >ODRJBKQP CLO QEB .+2 CRK@QFLK gQ
EBIMCRI QL OBSFBT QEB HBV IL>K QBRHR FK ?BCLOB OBSFBTFKD QEB .+2 CRK@QFLK >ODRJBKQP

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

ODRJBKQ #BcKFQFLK

2EFP FP QEB FKQBOBPQ O>QB QEB IBKABO FP @E>ODFKD QEB ?LOOLTBO 2EB FKQBOBPQ O>QB FP RPR>IIV NRLQBA FK >KKR>I QBC

‘N?
N QL AFSFAB QEFP O>QB ?V FC VLR >0B @>I@RI>QFKD JLKQEIV M>VJBKQP

2EB >ODRJBKQ IBQQBOP PQ>KRICBO LC MBOFLAP 2EFP FP QEB QBOJ LC QEB IL>K TEF@E FP QEB >JLRKQ LC QFJB VLR E>SB QL

*J7L OBM>V QEB ?>KH 2EFP FP RPR>IIV NRLQBA FK VB>OP PL VLR E>SB QL JRIQFMIV QEB VB>OP ?V FC VLR >0B @>I@RI>QFKD JLKQEI\
M>VJIBKQP
P 2EB >ODRJBKQ IBQQBOP PQ>KA CLO MOBPBKQ S>IRB 2EFP FP QEB MOFK@FM>| LC QEB IL>K LO QEB >JLRKQ LC JLKBV QE>Q FP ?LO

2EB >ODRJBKQ IBQQBOP PQ>GRUROB S>IRB 2EB ?0>@HBQP >OLRKA QEB >ODRJBKQ FKAF@>QB QE>Q FQ FP KLQ >IT>VP KB@BPP>
7#PS ABCKB FQ gQ FP RPBA FC QEBOB FP > IRIM PRJ M>VJBKQ QE>Q TFIl ?B J>AB >Q QEB BKA LC QEB IL>K QBOJP 2EFP FP >IPL RPBA CLO
OBPFAR>I S>IRB LC > IB>PB gC FQ FP KLQ ABCKBA $SU@BI TFIl >PPRJB QE>Q FQ FP WBOL

2EFP >ODRJBKQ @>K ?B ABcKBA TFQE BFQEBO > LO > 2EB KRJ?BO FP RPBA FC M>VJBKQP >OB J>AB >Q QEB ?BDFKKFKD LC B>@t
70SJ7?8 MBOFLA FP RPBA FC M>VJBKQP >0B J>AB >Q QEB BKA LC B>@E MBOFLA 2EB >ODRJBKQ FP FK ?0>@HBQP ?B@>RPB FQ ALBP KLC
?B ABcKBA FC M>VJBKQP >0B J>AB >Q QEB BKA LC B>@E MBOFLA $U@BI >PPRJBP QE>Q QEFP >ODRJBKQ FP FC FQ FP KLQ ABcKBA

IV ABC>RIQ QEB OBPRIQ LC QEB .+2 CRK@QFLK FK $U@BI FP PELTK >P > KBD>QFSB KRJ?BO 2EFP FI
FQ OBMOBPBKQP >K LRQDLFKD M>VJBKQ 5EBK J>HFKD > JLOQD>DB LO @>0 M>VJBKQ VLR >0OB

JLKBV LRQ LC VLRO ML@HBQ LO ?>KH >@@LRKQ #BMBKAFKD LK QEB QVMB LC TLOH QE>Q VLR .
BJMILVBO J>V T>KQ VLR QL IB>SB VLRO M>VJBKQP KBD>QFSB LO QEBV J>V >PH VLR QL CLOJ>Q QEB
MLPFQFSB KRJ?BOP gK QEB CLIILTFKD >PPFDKJBKQP QEB M>VJBKQP @>I@RI>QBA RPFKD QEB .+2
TFIl 7B J>AB MLPFQFSB QL J>HB QEBJ B>PFBO QL TLOH TFQE 2L AL QEFP VLR TFIl MI>@B > KBD>QF!
?BQTBBK QEB BNR>| PFDK >KA QEB CRK@QFLK K>JB .+2

5B TFIl cOPQ RPB QEB .+2 CRK@QFLK FK QEB .BOPLK>| IRADBQ TLOH?LLH QL @>I@RI>QB QEB JLKQE
M>VJBKQP CLO > @>0 2EBPB @>I@RI>QFLKP TFIl 7B J¥AB FBGIEBIM TLOHPEBBQ >KA QEBK
AFPMI>VBA FK GEBA?N /OGG;LS TLOHPEBBQ QEOLRDE > @BIl OBCBOBK@B IFKH 1L C>0 TB E>SB ABJI
PQO>QBA PBSBO>| JBQELAP CLO >AAFKD CRK@QFLKP QL > TLOHPEBBQ 5EBK TLOHFKD TFQE JLOB
CRK@QFLKP PR@E >P QEB .+2 FQ FP B>PFBPQ QL RPB QEB %RK@QFLK #F>ILD ?LU

0BJBJ?BO QL RPB @BIl OBCBOBK@BP CLO QEB >ODRJBKQP LC QEB .+2 CRK@QFLK TEEHESBO MLPPI
TFII >IILT VLR QEB dBUF?FIFQV QL @E>KDB >PMB@QP LC QEB IL>K PR@E >P > ILTBO FKQBOBPQ O:
BUMBKPFSB @>0 >KA E>SB QEB M>VJBKQ >RQLI>QF@>IIV OB@>I@RI>QB

2EB CLIILTFKD PQBMP RPB QEB gkPBOQ %RK@QFLK @MCHA —2FE L?2@?L?H=?M @IL NB?
J>KA @LSBOBA FK 1B@QFLK QL >AA QEB .+2 'LAOG7HNM JLI§C>’5M AL,)_C;‘D,DL '

CRK@QFLK \
?RC<CFCNS CH NLSCHA >Cb?L?HN
1TFQ@E QL QEB,;SG?HNM TLOH M=?H;LCIM
PEBBQ

"IF@H @BII'!
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"IF@H QEB %LOJRI>P Q>? LK QEB 0F??LK
"IF@H QEB gKPBOQ %RK@QFLK ?RQQLK QL ?0FKD RM QEB gkPBOQ %RK@QFLK AF>ILD ?LU

2VMB IL>KJ;SG?HN FK QEB PB>O@E ?LU >KA @IF@H &L

& QEBU@BI CLO +>@ PB>O@E ?LU ALBP FP KLQ QEB P>JB >P QEB AB>0@E CLO > CRK@QF!
2LU_ +>@ 3PBOP JRPQ Q\)dB FK QEB PB>O@E ?LU FKPQB>A 2EBK MOBPP $KQBO

#LR?IB @IF@H QEB .+2 LMQFLK FK QEB "BIB@Q > CRK@QFLK _ ?LU 2EFP TFIl LMBK QEB %RK
ODRJBKQP AF>ILD ?LU

#0>D QEB %RK@QFLK ODRJBKQP AF>ILD ?LU LRQ LC QEB T>V PL QE>Q VLR @>K PBB QEB TL
PEBBQ @BIIP VLR T>KQ QL RPB FK QEB CRCBQRMCAOL? CLO QEB @LJ

MIBQBA %RK@QFLK ODRJBKQP AF>ILD ?LU >P VLR @LJMIBQB QEB KBUQ
PQBMP

"IF@H FK QEB 0>QB >ODRJBKQ ?LU FK QEB AF>ILD ?LU QEBK @IF@H @BIl ! FK ZEFPTLOHPEB
TFII >AA! QEB >KKR>| FKQBOBPQ 0>QB QL QEB 0>QB >ODRJBKQ

2VMB > CLOT>0A PI>RE.O AFSFPFLK

2VMB QEB KRJ?BO ,<A68 BHE :B4? <F GB 64?76H?4G8 G;8 @BAG;?L CAL@8AGF 9BE G;8 ?B4A J&
A887 GB 7<I<78 G;8 E4G8 J;<6; <F FG4G87 <A 4AAH4? GBE@F 5L -;<F 6BAIBEGF G;8 4AAH4? E£
GB 4 @BAG;?L E4G8

"IF@H QEB ,MBO >ODRJBKQ ?LU LO RPB QEB 2>? HBV >KA QEBK @IF@H @BIl'! FK QEB TLOHF
2EFP TFII >AA! QEB KRJ?BO LC VB>0OP QL OBM>V QEB IL>K QL QEB ,MBO >ODRJBKQ

2VMB >KMN?LCMELO JRIQFMIF@>QFLK

2VMB QEB KRJ?BO ,<A68 BHE :B4? <F GB 6476H?4G8 G;8 @BAG;?L C4AL@8AGF 9BE G;8 ?B4A J&
A887 GB @H?G<C?L G;8 GBE@F B9 G;8 ?B4A 5L -;<F 6BAISEGF G;8 GBE@F B9 G;8 ?B4A 9EB@ |
@BAG;F

"IF@H QEB .S >ODRJBKQ ?LU LO RPB QEB 2>? HBV >KA QEBK @IF@H @BII ! FK QEB TLOHPEB
2EFP TFIl >AA ! QEB >JLRKQ LC QEB IL>K QL QEB .S >ODRJBKQ

7LR TFII KLT PBB QEB 0>QB ,MBO >KA .S >ODRJBKQP ABcKBA CLO QEB QRK&QROK?

"IF@H QEB -) ?RQQLK >Q QEB ?LQQLJ LC QEB %RK@QFLK ODRJIBKQP AF>ILD ?LU 2EB CRK@(
TFII KLT ?B MI>@BA FKQL QEB TLOHPEBBQ 1FK@B TB >0B KLQ M>VFKD >KV IRIJM PRJP LC JLk
>Q QEB BKA LC QEB IL>K QEBOB FP KL KBBA QL ABcKB QEB %S >ODRJBKQ IPL TB TFIl >PPRJ
QE>Q QEB JLKQEIV M>VJBKQP TFIl ?B J>AB >Q QEB BKA LC B>@E JLKQE 2EBOBCLOB QEBOB
KL KBBA QL ABcKB QEB 2VMB >ODRJBKQ

LQF@B QE>Q QEB OBPRIQ LC QEB CLOJRI> FK @BII ! FP PELTFKD >P > KBD>QRERKRJ?BO PE
oL? 2L cU QEFP ALR?IB @IF@H LK @BII ! >KA QVMB > KBD>QFSB PFDK ?BQTBBK QEB BN
PFDK >KA QEB IBQQBOP .+2 FK QEB CLOJRCAPEB

2EB cKFPEBA CLOJRI> FK @BII'! PELRIA}®
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#CAOL?  PELTP QEB @LIMIBQBA %RK@QFLK ODRJBKQP AF>ILD ?LU CLO QEB .+2 CRK@QFLK ,LQFE
QEB AF>ILD ?LU PELTP QEB S>IRBP CLO QEB 0>QB >KA ,MBO >ODRJBKQP 2EB 0>QB FP AFSFABA ?\
@LKSBOQ QEB >KKR>| FKQBOBPQ 0>QB QL > JLKQEIV FKQBOBPQ O>QB 2EB ,MBO >ODRJBKQ FP JRIC
QL @LKSBOQ QEB QBOJP LC QEB IL>K COLJ VB>OP QL JLKQEP %FK>IIV QEB AF>ILD ?LU MOLSFABP \
ABCKFQFLK CLO B>@E >ODRJBKQ 2EB ABcKFQFLK >MMB>OP TEBK VLR @IF@H FK QEB FKMRQ ?LU C
JBKQ

<:HE8 HA6G<BA E:H@8AGF <4?B: BK 9BE G;8 )&- 9HA6G<BA

<:HE8 +8FH?G B9 G;8 )&- HAG6G<BA 4F 4'8:4G<I8 'H@58E
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<:HE8 -;8)&- HAGG<BA &B7<S87 GB +8FH?G <A 4 )BF<G<I8 'H@58E

'?S<I;L> /BILN=ONM

cHM?LN #OH=NCIH
'LIA QEB 1'g%2 HBV TEFIB MOBPPFKD QEB % HBV
#OH=NCIH LAOG?HNM IC;FIA IR

CQBO QEB BNR>| PFBKA CRK@QFLK K>JB >0B QVMBA FKQL @BIl > IL@>QFLK ELIA ALTK QEB "20*
HBV >KA MOBPP QEB IBQBBQ.RO HBV?L>0A

CcHN?ALCNS B?=E

IGJ;L;<F? LAOG?HNM @IL ,)0 #OH=NCIH

5EBK RPFKD CRK@QFLKP PR@E >P .+2 J>HB PROB QEB >ODRJBKQP >OB ABcKBA FK @LIM>0>?IB QBOJP %LO BU
FC VLR >0B @>I@RI>QFKD QEB JLKQEIV M>VJBKQP LC > IL>K J>HB PROB ?LQE QEB 0>QB >KA ,MBO >ODRJBI
BUMOBPPBA FK QBOJP LC JLKQEP 2EB CRK@QFLK TFIl MOLAR@B >K BOOLKBLRP OBPRIQ FC LKB >ODRJBKQ F
FK VB>OP TEFIB QEB LQEBO FP BUMOBPPBA FK JLKQEP
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gK >AAFQFLK QL @>I@RI>QFKD QEB IL>K M>VJBKQP CLO > @>0 QEB .+2 CRK@QFLK TFIl ?B RPBA FK Q
IRADBQ TLOH?LLH QL @>I@RI>QB QEB JLOQD>DB M>VJBKQP CLO > ELJB 2EB ABQ>FIP CLO QEB JLC
M>VJIBKQP >0OB >IPL CLRKA FKIGEBSG?HNM TLOHPEBBQ 3KIFHB QEB @>0 IL>K QEBOB FP > ALTK
M>VJIBKQ TFQE QEB JLOQD>BBTK M>VJBKQ LK > JLOQD>DB FP RPR>IIV > MBO@BKQ>DB LC QEB MOF
LC QEB ELJB TEF@E FP M>FA RM COLKQ >KA OBAR@BP QEB >JLRKQ LC QEB AERKQPRIBKQ

>JLRKQ >KA >JLRKQ LC QEB IL>K TFIl ?LQE KBBA QL ?B @>I@RI>QBA RPFKDEEE®RB-RFA KLQ

RPB > ALTK M>VJBKQ FK QEB @>0 IL>K BU>JMIB FQ FP C>FOIV @LJJLK QL E>SB > ALTK M>VJBKQ TE
MRO@E>PFKD > @>0 QLL

50FQB QEB CLOJRI>P QL @>I@RI>QB QEB #LTK .>VJBKQ JLRKQ >KA KBT *L>K JLRKQ ?V CLIILTFKD
QEBPB PQBMP

"IF@H @BII !
S5OFQB QEB CLOJRI> -<F J<?? 6476H?4G8 B9 G;8 CE<68 B9 G;8 ;BHF8
"IF@H @BIlI! 50FQB QEB CLOJRI> -,<F J<?? FH5GE46G G;8 7BJA CAL@8AG 4@BHAG

9EB@ G;8 CE<68 B9 G;8 ;BrEB#CAOL? CLO QEB 1ELT %LOJRI>P 4FBT #KAOL?
CLO QEB CLOJRI> OBPRIQP

<:HE8 ,;BJ BE@H?4F /<8J
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<:HE8 +8FH?GF B9 G;8 BJA )4AL@8AG @BHAG 4A7 +8I<F87 %B4A @BHAG BE@H?4F

LT QE>Q TB E>SB QEB OBSFPBA *L>K JLRKQ FK @BIl! TB @>K TOFQB QEB .+2 CRK@QFLK CLIILTF!
QEB P>JB MOL@BPP TB AFA CLO QEB @>0 IL>K
"IF@H @BII !
"IF@H QEB %LOJRI>P Q>? LK QEB OF??LK
"IF@H QEB gKPBOQ %RK@QFLK ?RQQLK QL ?0FKD RM QEB gkPBOQ %RK@QFLK AF>ILD ?LU
2VMB)0 FK QEB PB>O@E ?LU >KA @IF@H &L

#LR?IB @IF@H QEB .+2 LMQFLK FK QEB "BIB@Q > CRK@QFLK _ ?LU 2EFP TFIl LMBK QEB %RK
ODRJBKQP AF>ILD ?LU

$KQBO QEB CLIILTFKD >ODRJIBKQFCRBB?

0>QB Z AFSFAB?V QL @LKSBOQ QEB >KKR>l 0>QB QL > JLKQEIV LKB

,MBO Z JRIQFMIV?V QL @LKSBOQ QEB KRJ?BO LC VB>OP FKQL KRJ?BO LC
JLKQEP

S Z QEFP FP QEB @BII TFQE QEB >@QR>I IL>K >JLRKQ KLQ QEB MOF@B LC QEE

"IF@H -) FK QEB %RK@QFLK ODRJBKQP AF>ILD ?LU

+LAFCV QEB CLOJRI> FK @BII! QL AFPMI>V QEB OBPRIQ >P > MLPFGBEES@SHBGB
GLCS 4 A8:4G<I8 F<:A 58GJ88A G;8 8DH4? F<:A 4A7 G:8 ?8GG8EF )&-

"Bll! PELRIA @LKQ>FK QEB CRK@QPIX >KA QEB
OBPRIQ PELRIA 7B PBB #CAOL?

#CAOL? PELTP ELT QEB QEB @LIJMIBQBA %RK@QFLK ODRJBKQP AF>ILD ?LU CLO QEB .+2 CRK@
CLO QEB JLOQD>DB PELRIA >MMB>0 ?BCLOB MOBPPFKD QEB -) ?RQQLK
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<:HES8 HAG6G<BA E:H@8AGF <47B: BK 9BE G;8 &BEG:4:8 )4AL@8AG )&- HA6G<BA

#CAOL? PELTP QEB OBPRIQ LC QEB .+2 CRK@QFLK CLO QEB JLOQD>DB 2EB JLKQEIV M>VJBKOQI

QEFP JLOQD>DB >0OB 2EFP JLKQEIV M>VJBKQ TFIl 7B AFPMI>VBA GKABEOGG;LS TLOH
PEBBQ

<HE8 &BEG:4:8 &BAG;?L )AL@8AG 476H?4G<BA

/ECFF .?@L?MB?L

,)0 #OH=NCIH
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2VMB >K BNR>| PFDK

2VMB QEB IBQQBOPCLIILTBA ?V >K LMBK M>OBKQEBPFP LO ALR?IB @IF@H QEB CRK@QFLK K>JB COl
QEB CRK@QFLK IFPQ

#BcKB QEB 0>QB >ODRJBKQ TFQE > @BIl IL@>QFLK QE>Q @LKQ>FKP QEB O>QB ?BFKD @E>ODB/
IBKABO CLO QEB IL>K LO IB>PB gC QEB FKQBOBPQ O>QB DFSBK FP >K >KKR>| 0>QB AFSFABFQ 7V C
FQ QL > JLKQEIV O>QB

#BcKB QEB ,MBO >ODRJBKQ TFQE > @BIl IL@>QFLK QE>Q @LKQ>FKP QEB >JLRKQ LC QFJB QL OBM:
IL>K LO IB>PB gC QEB >JLRKQ LC QFJB FP FK VB>OP JRIQFMIV FQ ?V QL @LKSBOQ FQ QL KRJ?E
JLKQEP

#BcKB QEB .S >ODRJBKQ TFQE > @BII IL@>QFLK QE>Q @LKQ>FKP QEB MOFK@FM>I LC QEB IL>K LO (
LC QEB FQBJ ?BFKD IB>PBA

2VMB > @ILPFKD M>OBKQEBPFP
.OBPP QEB $,2$0 HBV

gC QEB OBPRIQ KBBAP QL ?B PELTK >P > MLPFQFSB KRJ?BO >AA > KBD>QFSB PFDK ?BQTBBK QEB
PFDK >KA QEB IBQQBOP .+2

(c¥c*$  3+./%""0/ " 0c*$ /1)) .5 3+.'/%""0

1L C>0 TB E>SB RPBA @BIll OBCBOBK@BP FK CLOJRI>P >KA CRK@QFLKP TEF@E >IILT $U@BI QL MO
LRQMRQP TEBK QEB S>IRBP FK QEB @BIl OBCBOBK@BP >0OB @E>KDBA "Bll OBCBOBK@BP @>K >IP
AFPMI>V S>IRBP LO QEB LRQMRQP LC CLOJRI>P >KA CRK@QFLKP FK @BII IL@>QFLKP LK LQEBO TLO}
FP ELT TB TFIl @LIMIBQB QEB 'RADBQ 1RJJ>0V TLOHPEBBQ RPFKD S>IRBP COLJ ?LQE QEB 'RADBQ #E
>KA *L>K .>VIBKQP TLOHPEBBQP

-RQMRQP COLJ QEB CLOJRI>P >KA CRK@QFLKP QE>Q TBOB BKQBOBAN-KOLAPHEI 7B AFP
MI>VBA LK QEB>A?N /OGG;LS TLOHPEBBQ QEOLRDE QEB RPB LC @BIl OBCBOBK@BP

1TFQ@E QL QEB 'RADBQ 1RJJ>OV TLOHPEBBQ >KA PBIB@&QF®8M? A887F GB ES98E8AGS
G;8-BG4? AAH4? ,C8A7 9EB@ G;8 H7:8G 8G4<? JBE>F;88G

2VMB >K

"IF@H QEB>A?N I?N;CFTLOHPEBBQ Q>7?

"IF@H @BII #

.OBPP QEB $,2$0 HBV LK VLRO HBV?L>0A

2EB CLOJRI> ?>0 TFIl AFPMI>V QEB CLAJBFA?N I?N;CFY ! >KA QEB @BII TFIl AFPMI>V
M?? #CAOL?
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#CAOL? PELTPELT QEB @BIl OBCBOBK@B >MMB>QRRRNQBEXESG;LS TLOHPEBBQ ,LQF@B QE>Q
QEB @BIll OBCBOBK@B # FP MOB@BABB>APIQEBN;CF TLOHPEBBQ K>JB BK@ILPBA FK >MLPQOL
MEBP CLIILTBA ?V >K BU@I>J>QFLK MLFKQ \'RADBQ #BQ>FI] 2EFP FKAF@>QBP QE>Q QEB S>IRB AF!
QEB @Bl FP OBCBOBK@FKD > @BII IL@$HAMNFRNYEBTLOHPEBBQ

<:HES8 8?7 +898EBAGS ,;BJ<A: G;8 -BG4? AAH4? ,C8A7 9EB@ G;8 H7:8G 8G4<? OBE>F;88G

5B TFIl RPB > PFJFI>0 MOL@BPP QL BKQBO FK QEB >KKR>l @>0 M>VJIBKQP >KA JLOQD>DB M>VJBK(
QEB *L>K .>VJBKQP TLOHPEBREB M>VJIBKQP LK QEB *L>K .>VJBKQP TLOHPEBBQ >0B JLKQEIV M>V

JBKQP QELRDE PL TB TFIl KBBA QL JRIQFMIV B>@E LKB ?V QL PBEEBILRKQ QL AFPMI>V FK
QEB 'RADBQ 1RJJ>0V TLOHPEBBQ

"IF@H LK @BII -;<F 68?? A887F GB 6BAG4<A 4 9BE@H?4 G;4G E898ESBAGSF G;8 @BAG;?L 64E C4l
6877 BA G;8 %B4A )AL@BAGF JBE>F;88G 4A7 @H?G<C?<8F 5L

2VMB >K

"IF@H QEEH ,;SG?HNM TLOHPEBBQ Q>?

"IF@H @BIl ! LK QEB *L>K .>VJBKQP TLOHPEBBQ

2EB CLOJRI> ?>0 TFIl AFPMI>V QEB CLO{R#>;SG?HNMY

2VMB >K >PQBOFEHO JRIQFMIF@>QFLK

2VMB QEB KRJ?BO 2EB CLOJRI> FK QEB CLOJRI> ?>0 PELRIA OB3#A,;S



1%&9,,0,& $6"$*

G?HNMY
.OBPP QEB $,2$0 HBV LK VLRO HBV?L>0A

"IF@H LK @BII I-;<F 68?? A887F GB 6BAG4<A 4 9BE@H?4 G;4G E898E8AGSF G;8 @BAG;?L @BEG::
C4AL@8AG 687?77 BA G;8 %B4A )4L@8AGF JBE>F;88G 4A7 @H?G<C?<8F 5L

2VMB >K

"IF@H QEEH ;;SG?HNM  TLOHPEBBQ Q>?

"IF@H @BIl! LK QEB *L>K .>VJBKQP TLOHPEBBQ

2EB CLOJRI> ?>0 TFIl AFPMI>V QEB CLOJRH,;: SG?HNMY
2VMB >K >PQBOFEHO JRIQFMIF@>QFLK

2VMB QEB KRJ?BO 2EB CLOJRI> FK QEB CLOJRI> ?>0 PELRIA GBHA,;S
G?HNMY

.OBPP QEB $,2$0 HBV LK VLRO HBV?L>0A

#CAOL? PELTP QEB OBPRIQP LC @OB>QFKD CLOJRI>P QE>Q OBCBOBK@B @RBIHL®>QFLKP FK QI
G?HNMTLOHPEBBQ

<HE8 +8FH?GF B9 G;8 BE@H?4F 9BE G;8 AAH4? %B4A )4AL@8AGF

5B @>K KLT >AA LQEBO CLOJRI>P >KA CRK@QFLKPSATEBGG;LS TLOHPEBBQ QE>Q @>K @>I@R
I>QB QEB AFfBOBK@B ?BQTBBK QEB QLQ>| PMBKA ALII>OP SP QEB QLQ>I KBQ FK@LJB FK @BII! 2EB (
PQBMP BUMI>FK ELT QEFP FP >@@LJMIFPEBA



#9 ,$ 1'0,&*$#%$")$0

"IF@H @BII! FK QEBA?N /OGG;LS TLOHPEBBQ

2VMB >K BNR>| PFDK

2VMB QEB CRK@QFLK K}JBCLIILTBA ?V >K LMBK M>OBKQEBPFP
'FDEIFDEQ QEB O>KDB ! !

2VMB > @ILPFKD M>OBKQEBRAROBPP QEB $,2$0 HBV LK VLRO HBV?L>0OA LO PFJMIV MOBPP
QEB $,2$0 HBV QL @ILPB QEB CRK@JFB&47? 9BE 4?7 4AAH4? 8KC8AF8F ABJ 4CC84EF BA G;8
JBE>F;88G

"IF@H @BII'! LK QEB>A?N /OGG;LS TLOHPEBBQ 7LR TFIl BKQBO > CLOJRI> QL @>I@RI>QB
0BJ>FKFKD 1>SFKDP >JLRKQ FK QEFP @BlII

2VMB >K BNR>| PFDK
"IF@H @BII !

2VMB > JFKRP PFDKKA QEBK @IF@H @BII !

.OBPP QEB $,2$0 HBV LK VLRO HBV?L>OA 2EFP CLOJRI> MOLAR@BP > MLPFQFSB KRJ?BO FK,
@>QFKD LRO FK@LJB FP DOB>QBO QE>K LRO QLQ>| BUMBKPBP

#CAOL?  PELTP QEB OBPRIQP LC QEB CLOJRI>P QE>Q TBOB >AABAQN (QFEGLS TLOH
PEBBQ -SBO>Il E>SFKD VLRO FK@LJB BU@BBA VLRO QLQ>I BUMBKPBP FP > DLLA QEFKD ?B@>RPE
VLR QL P>SB JLKBV CLO CRQROB PMBKAFKD KBBAP LO RKBUMB@QBA BSBKQP

<:HES8 BE@H?4F 7787 GB 4?6H?4G8 @BHAG +8@4<A<A: 9BE 4I<A:F

5B @>K KLT >AA > CBT CLOJRI>P QE>Q @>I@RI>QB ?LQE QEB PMBKAFKD O>QB >KA QEB P>SFKDP (
MBO@BKQ>DB LC KBQ FK@LJB 2EBPB CLOJRI>P OBNRFOB QEB RPB LC >?PLIRQB OBCBOBK@BP TE
BOBA B>OIFBO FK QEFP @E>MQBO 2EB CLIILTFKD PQBMP BUMI>FK ELT QL >AA QEBPB CLOJRI>P



1%&9,,0,& $6"$*

"IF@H @BIl " FK QBBA?N /OGG;LS TLOHPEBBQ

2VMB >K BNR>| PFDK

"IF@H @BII !

2VMB > CLOT>0OA PI>RE.O AFSFPFLK >KA QEBK @IF@H !

.OBPP QEB % HBV LK VLRO HBV?L>0A 2EFP >AAP >K >?PLIRQB OBCBOBK@B QL @BI!I!

.OBPP QEB $,2$0 HBV 2EB OBPRIQ LC QEB CLOJRI> PELTP QE>Q QLQ>I BUMBKPBP @LKPRJB
LC LRO KBQ FK@LJB

"IF@H @BIl "
I>@B QEB JLRPB MLFKQBO LSBO QEB RQL %FIl >KAIB

5EBK QEB JLRPB MLFKQBO QROKP QL >?I>@H MIRP PFDK IBCQ @IF@H >KA AO>D ALTK QL @
2EFP @LMFBP >KA M>PQBP QEB CLOJRI> FKQL @BII "

"LIM>OB VLRO TLOHPEBBQP TFQE %FDROBP > @-®8HB>KV KB@BPP>0V @E>KDBP
?BCLOB JLSFKD LK QL QEB KBUQ PB@QFLK

1>SB QEB46 ,?LMIH;F O>A?N cIB

#CAOL? ; PELTP QEB @LJIJMIBQBAA?N /OGG;LS TLOHPEBBQ

<HE8 4 B@C?8G87 H7:8G ,H@@4EL JBE>F;88G

#CAOL? < PELTP QEB @LJMIBQBAA?N !1?N;CFTLOHPEBBQ



#9 ,$ 1'0,&*$#%$")$0

<:HE8 5 B@C7?8G87 H7:8G 8G4<? JBE>F;88G

#CAOL? = PELTP QEB @LJMIBQBHA ,;SG?HNM TLOHPEBBQ



1%&9,,0,& $6"$*

<HE8 6 B@C7?8G87 %B4A )4L@B8AGF JBE>F;88G

?S 0;E?;Q;SM

2EB .+2 CRK@QFLK @>K ?B RPBA QL @>I@RI>QB QEB JLKQEIV JLOQD>DB M>VJBKQP CLO > ELRPB LO
JLKQEIV IB>PB M>VJBKQP CLO > @>0

5EBK RPFKD QEB .+2 CRK@QFLK B>@E >ODRJBKQ JRPQ ?B PBM>0>QBA ?V > @LJJ>

2L @>I@RI>QB QEB JLKQEIV M>VJBKQ CLO > IL>K RPFKD QEB .+2 CRK@QFLK QEB 0>QB >KA ,MBO >C
JBKQP JRPQ ?B ABcKBA FK QBOJP LC JLKQEP 2EB 0>QB PELRIA ?B AFSFABA ?V QL @LKSBOQ FC
COLJ >K >KKR>I 0>QB QL > JLKQEIV O>QB 2EB ,MBO PELRIA ?B JRIQFMIFBA ?V QL @LKSBOQ QEF
QBOJ LC QEB IL>K COLJ VB>OP QL JLKQEP

2EB .+2 CRK@QFLK MOLAR@BP > KBD>QFSB LRQMRQ FC QEB .S >ODRJBKQ FP KLQ MOB@BABA ?V >
PFDK %LO QEB MROMLPBP LC QEFP QBUQ?LLH > JFKRP PFDK TFIl ?B BKQBOBA ?BCLOB QEB .4 >0OL




#9 ,$ 1'0,&*$#%$")$0

FK QEB .+2 AF>ILD ?LU

00.c 10c+*

A>MQBA ?V +>0V 1@E>QW COLQL 3PB +F@OLPLCQ $U@BI 2EB ">OBBOP FK .0>@ QS BBIQRA-BP
2V 2EB 1>VILO %LRKA>QAIFQELRQ >QQOF?RQFLK >P OBNRBPQBA ?V QEB TLOH]P LOFDFK>l @O!

IF@BKPBHA IF@BKPBA RKABD," 1



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

2.4 Preparing to Print

(?;LHCHA +<D?=NCP?M

0BSFBT >KA IB>OK KBT @BII CLOJ>QQFKD QB@EKFNRBP
3KABOPQ>KA ELT QL JLARGYDEP@>IFKD >KA J>ODFKP
"OB>QB @RPQLJ EB>ABOP >KA CLLQBOP QL >RQLJI>QF@>IIV RMA>QB FKCLOJ>QFLK

gK QEFP PB@QFLK TB TFIl OBSFBT PLJB LC QEB CLOJ>QQFKD QB@EKFNRBP @LSBOBA FK "E>MQ!
>P IB>OK PLJB KBT QB@EKFNRBP 5B TFIl >IPL MOBSFBT > QTL M>DB TLOHPEBBQ >KA PBQ M>DB P
LMQFLKP QL MOBPBKQ QEB A>Q> FK > MOLCBPPFLK>| J>KKBO KBT A>Q> cIB TFIl ?B RPBA FK QEFP P

#+.) 00c*$ 3+.'1%""0 o

4G4 <?8 BAG<AHS8 JBE><A: J<G; " )8EFBA4? H7:8G

7LR E>SB ?BBK DFSBK P>IBP A>Q> QE>Q KBBAP QL ?B CLOJ>QQBA FK > MOLCBPPFLK>| J>KKBO 2EF
PEBBQ TFIl 7B MOFKQBA >KA MOBPBKQBA QL FKSBPQLOP PL FQ KBBAP QL ?B MOBM>0OBA CLO MOF
#CAOL? PELTP ELT QEB cKFPEBA TLOHPEBBQ TFIl > MMB>0 FK .OFKQ .OBSFBT



#9 ,$ 1'0,&*$#%$")$0

<HE8 B@C?8G87 )ESC4E8 GB )E<AG JBE>F;88G
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1TFQ@E QL QEB;L? NI ,LCHN TLOHPEBBQ

2L @E>KDB QEB CLKQ LC QEB BKQFOB TLOHPEBBQ @IF@H QEB 1BIB@Q Il ?RQQLK F
IBCQ @LOKBO LC QEB TLOHPEBBQ/EIMN PBB

<:HE8 ,8?86G ?? 5HGGBA

"E>KDB QEB CLKQ QL ">IF?0OF 1FWB
3PFKD QEB PHFIIP IB>OKBA FK "E>MQBO J>HB QEB CLIILTFKD CLOJ>QQFKD @E>KDBP

' Z+BODB >KA "BKQBO CLOJ>Q QBUQ >P ?LIA >KA >MMIV > CLKQ @LILO >KA PFWB L
VLRO @ELF@B

' Z +BODB >KA "BKQBO CLOJ>Q QBUQ >P ?LIA >KA FQ>IF@ >MMIV > CLKQ @LILO LC
VLRO @ELF@B

' Z MMIV > A>OH cll @LILO CLOJ>Q QBUQ >P TEFQB >KA ?LIA
" ' 7 "BKQBO >IFDK

' Z MMIV 2LM ILOABO QL QEB @BIIP CLOJ>Q QBUQ >P ?LIA
"' SKA" ' Z MMIV @@LRKQFKD ,RJ?BO CLOJ>Q TFQE AB@FJ>I MI>@BP
"' Z MMIV "L3J> PQVIB TFQE AB@FJ>| MI>@BP

'FDEIFDEQ  P>IBPMBLMIB]P K>JBP >KA @IF@H QEB gk@OB>PB gKABKQ ?RQQLK F
QEB IFDKJBKQ DOLRM LK QEB 'LJB OF??LK ®BEOL?  2EFP TFIl FKABKQ QEB
QBUQ COLJ QEB @BII 2LOABO

<HE8 VAGEB84F8 VA78AG 5HGGBA

1/c*$ ,$" ["01, +,0c+*/

-K@B QEB TLOHPEBBQ FP MOLCBPPFLK>IIV CLOJ>QQBA VLR KBBA QL ILLH FK .OFKQ .OBSFBT QL PBE
M>DBP TFIl MOFKQ


https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/10/Snip-Ch2-PTP-Figure-2.41-1.png
https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/10/Snip-Ch2-PTP-Figure-2.41-1.png
https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/10/Snip-Ch2-PTP-Figure-2.42.png
https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/10/Snip-Ch2-PTP-Figure-2.42.png

<:HES8
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&L QL I>@HPQ>DB 4FBT ?V @IF@HFKD QEB %FIB Q>? LK QEB OF??LK 1BIB@Q .OFKQ COLJ QE
LQF@B QE>Q QEB TLOHPEBBQ FP @ROOBKQIV MOFKQFKD LK QTL M>DBP TFQE QEB M>DB ?
?BQTBBK QEB MOFI >KA +>V @LIRJKP 2L cU QEFP MOL?IBJ VLR TFIl cOPQ @E>KDB QEB IBCQ
>KA OFDEQ J>ODFKP TEFIB PQFII FK .OFKQ .OBSFBT

& +>@ 3PBOP PELRIA @IF@CBEB?HO IINCIH-KA PBIB@IGCHNCOLJ QEB JBKR
"IF@H QEB +>ODFKP AOLM ALTK >O0LT FK QEB 1BQQFKDPRBADQFLK PBB
1BIB@Q "RPQLJ +>ODFKPa >Q QEB ?LQQLJ LC QEB IFPQ

€ +>@ 3PBOP PELRIA PBIB@GA? OMNIG ):LACHM[

2VMB FK CLO QEB *BCQ +>0DFK >K&LO QEB OFDEQ +>0ODFK

"IF@H -) "E>KDFKD QEB J>ODFKP ?0LRDEQ QEB +>V @LIRJK LKQL QEB P>JB M>DB ?RQ QEB
(RKB @LIRJK FP PQFII LK > PBM>0>QB M>DB ,BUQ VLR TFIl RPB .>DB 1@>IFKD QL cU QEFP TE
PQFII FK .OFKQ .OBSFBT

"IF@H QEB 1@>IFKD AOLM ALTK >OOLT FK QEB 1BQQFKORMB@QFLK

% +>@ 3PBOP QEBOB FP KL A1 @>IFKD AOLM ALTK >00LT_ (RPQ @IF@H QEB:@EB@H?LU CL
NI N[

1BIB@Q %FQ Il "LIRIKP LK -KB .>DB
$UFQ I>@HPQ>DB 4FBT

,8GG<A:F F86G<BA B9 )E<AG )E8I<8J


https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/09/image43-1.jpg
https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/09/image43-1.jpg
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" 0c*$ #++0". 1l/c*$ ,$" /"01,

LT QE>Q QEB BKQFOB TLOHPEBBQ FP MOFKQFKD LK LKB M>DB VLR KBBA QL >AA > CLLQBO TFQE FK
>?LRQ QEB A>QB QEB cIB T>P MOFKQBA >ILKD TFQE QEB cIBK>JB gK "E>MQBO VLR IB>OKBAELT QL @
EB>ABOP >KA CLLQBOP RPFKD QEB gKPBOQ OF??LK 7LR @>K >IPL @OB>QB EB>ABOP >KA CLLQBC
"RPQLJ 'B>ABO %LLQBO AF>ILD ?LU

"IF@H QEB? (;SION  Q>? LK QEB OF??LK

"IF@H QEB AF>ILD ?LU I>RK@EBO FK QEB .>DB 1BQRNRALRRFIFI>0 QECAOL?
PELRIA >MMB>0

% +>@ 3PBOP QEBOB FP KL "AF>ILD ?LU I>RK@EBO_ (RPAZING HQRENIH
>KA @LKQFKRB TFQE 1QBM ?BILT

<:HE8 )4:8 ,8GHC <47B: BK

"IF@H QEB 'B>ABO %LLQBO Q>? FK QEB .>DB 1BQRM AF>ILD ?LU
"IF@H QEB "RPQLJ %LLQBO ?RQQLK 2EB %LLQBO AF>ILD ?LU PELRIA #CAMES0 PBB


https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/10/Figure-2.44.jpg
https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/10/Figure-2.44.jpg

<:HE8

#9 ,$ 1'0,&*$#%$")$0

<:HE8 BBGS8E <47B: BK

"IF@H FK QEB *BCQ PB@QFLK ?LU AGHNIMB

+>HFKD PROB QL IB>SB > PM>@B >CQBO QEB TLOA LK @IF@H QEB gKPBOQ #>QB ?RQQLK
"IF@H FK QEB OFDEQ PB@QFLK ?LU #GABNG/B

+>HFKD PROB QL IB>SB > PM>@B >CQBO QEB @LILK @IF@H QEB gKPBOQ %FIB ,>JB ?RQQLK
2EB %LLQBO AF>ILD ?LU PELRIA ILLHGABL?

"IF@H QEB -) ?RQQLK "IF@H -) >D>FK QL @ILPB QEB .>DB 1BQRM AF>ILD ?LU

&L QL .OFKQ .OBSFBT QL PBB QE>Q QEB @ROOBKQ A>QB >KA cIB K>JB >OB AFPMI>VBA FK QE
CLLQBO

$UFQ >@HPQ>DB 4FBT "EB@H QEB PMBIIFKD LK > LC QEB TLOHPEBBQP >KA J>HB >KV KB@!
@E>KDBP

1>SB QEB46 ,?LMIH;F O>A?N cIB

"LIM>0OB VLRO TLOH TFQE QEB @LJMIBQBA TLOHPEBBQ RELIN . FK >KA QEBK PR?
JFQ QEBA4 ,?LMIH;F O>A?N TLOH?LLH >P AFOB@QBA ?V VLRO FKPQOR@QLO

B@C?8G87 HFGB@ BBGS8E <4?7B: BK


https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/10/Figure-2-45.jpg
https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/10/Figure-2-45.jpg
https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/10/7-Completed-Footer-Box.jpg
https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/10/7-Completed-Footer-Box.jpg
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'?S 0;E?;Q;SM

gQ FP FIMLOQ>KQ QL >IT>VP @EB@H VLRO TLOH?LLHP FK .OFKQ .OBSFBT QL BKPROB QE>Q QEE
MOFKQBA FK > MOLCBPPFLK>| >KA B>PV QL OB>A J>KKBO

AGRPQ J>ODFKP >KA M>DB P@>IFKD >P KBBABA QL HBBM @LIRJKP LC A>Q> QLDBQEBOQO LK LKB M>|
MLPPF?IB

3PB EB>ABOP >KA CLLQBOP QL AFPMI>V FKCLOJ>QFLK FK QEB QLM >KA ?LQQLJ J>ODFKP LC QEB M(

TLOHPEBBQ 3PB QEB gKPBOQ ?RQQLKP QL FKPBOQ @E>KDFKD FKCLOJ>QFLK PR@E >P A>QBF
K>JBP FKPQB>A LC QVMFKD QEBJ FK AFOB@QIV

00.c 10c+*

A .OBM>OFKD QL .OFRQ(RIFB 0LJBV.LOQI>KA "LIJJRKFQV "LIIBDB-P IF@BKPBA RKABO


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

2.5 Chapter Practice

ger*c (. (% #+. (3% e

BJA?B47 4G4 <?8)+ 4G4

ORKKFKD VLRO LTK I>TK @>0B ?RPFKBPP @>K ?B >K BU@BIIBKQ T>V QL J>HB JLKBV LSBO QEB PRJJ
TEFIB LK ?0B>H COLJ @LIIBDB gQ @>K >IPL ?B > T>V QL PRMMIBJBKQ VLRO BUFPQFKD FK@LJB CLO
MLPB LC P>SFKD JLKBV CLO OBQFOBJBKQ LO CLO > @LIIBDB CRKA 'LTBSBO J>K>DFKD QEB @LPQ
?RPFKBPP TFIl 7B @OFQF@>I FK LOABO CLO FQ QL ?B > MOLcQ>?IB SBKQROB gK QEFP BUBO@FPB
PFIMIB cK>K@F>1 MI>K CLO > I>TK @>0B ?RPFKBPP ?V RPFKD QEB PHFIIP @LSBOBA FK QEFP @E>MQ

2EBOB >0B QTL TLOHPEBBQP FK QEB TLOH?LLH VLR TFIll ?B RPFKD

" HHO;F ,F;H Z MOLSFABP @>I@RI>QFLKP QL ABQBOJFKB ELT JR@E JLKBV QEB I>TK @>0B ?R
KBPP ?OFKDPEKO LKB VB>0O ?>PBA LK QEB >SBO>DB MOF@B MBO I>TK @RQ >KA QEB KRJ?B(
MBO VB>GP TBII >P QEB BUMBKPBP CLO QEB VB>0

' "KOCJG?HN (;HM Z @>I@RI>QBP QEB JLKQEIV M>VJBKQP CLO QEB S>OFLRP [>TK @>0B BNRI
JBKQ IL>KP

HHO;F ,F;H 3ILEMB??N

MBK QEB cIB K>JBA,. :N;  >KAQEBK1>SB P (;QH ;L?
1TFQ@E QL QEB KKR>I .I>K TLOHPEBBQ FC KBBABA
$KQBO QEB CLIILTFKD A>Q> FKQL @BIIP! | >KA!

&>PLIFKB @LPQ MBO @RQ
RJ?BO LC @RPQLJIBOP
KKR>! I>TK @RQP MBO @RPQLJBO

gK @BIl'! BKQBO QEB >SBO>DB MOF@B MBO I>TK @RQ LC

gK @BIl! TOFQB > CLOJRI> QE>Q @>I@RI>QBP QEB QLQ>I KRJ?BO LC I>TKP @RQ<FK QEB VB:
G:8 AH@58E B9 6HFGB@SEF @H?G<C?<87 5L G;8 4AAH4? 24JA 6HGF C8E 6HFGB@8E


https://openoregon.pressbooks.pub/app/uploads/sites/152/2020/06/PR2-Data-2.xlsx
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gK @BIlI! TOFQB > CLOJRI> QE>Q @>I@RI>QBP QEB QLQ>| >R BBIBR7 5L @H?G<C?L
<A: G:8 4I8E4:8 CE<68 C8E ?4JA 5L G;8 GBG4? AH@58E B9 ?4JA 6HGF

gK @BIl! TOFQB > CLOJRI> QL @>I@RI>QB QEB QLQ>| @LPQ LC D>PLIFRKEFQEDBIERA/B>0
5L @H?G<C?L<A: G;8 :4FB?<A8 6BFG C8E 6HG 5L G;8 GBG4? AH@58E B9 ?4JAF 6HG

7LR TFIl cKFPE QEB OBPQ LC QEFP TLOHPEBBQ >CQBO @LJIMIBQFKD QEB $NRFMJIBKQ *L>KP
PEBBQ
"KOCJG?HN (I;HM 3ILEMB??N

1TFQ@E QL QEB $NRFMJIBKQ *L>KP TLOHPEBBQ

gK @BIl$ TOFQB > .+2 CRK@QFLK QL @>I@RI>QB QEB JLKQEIV M>VJBKQ CLO QEB "LJJBO@F
*>TK +LTBO BAPG 9BE:8G G:8 A8:4G<I8 F<:A <A 58GJ88A G:8 8DH4? F<:A 4A7&@B3E
58E GB 6BAISEG G;8 <AGSESFG E4GS8 4A7 L84EF GB @BAG;?L GSE@F 4A7 GB HIEB68?? ES9SESA
>ODRJBKQP LC QEB .+2 CRK@QFLK PELRIA ?B >P CLIILTP

02$ !

.$0 "

4 #

"LMV QEB .+2 CRK@QFLK COLJ @BIl $ QL QEB LQEBO BNRFMJBKQ FQBJP

gk @BIl$ RPB QEB 13+ CRK@QFLK QL @>I@RI>QB QEB QLQ>I CLO QEB JLKQEIV IL>K M>VJB}
+>HB PROB QE>Q QEB ?I>KH OLTP QEOLRDE TBOB FK@IRABA FK QEB O>KDB CLO QEB 13+
CRK@QFLK PL QE>Q VLR @>K >AA JLOB BNRFMJBKQ FQBJP I>QBO FC KBBABA

gk @BIl$ TOFQB > CLOJRI> QE>Q @>|@RI>QBPHBEBRLOKIM>VIBKQR:<F J<?? 58
G:8 @BAG;?L GBG4? @H?G<C?<87 5L G;8 AH@5SE B9 @BAG;F <A 4 L84E

gC KBBABA >MMIV @@LRKQFKD CLOJ>Q QL >II LC QEB JLKBQ>0V S>IRBP PL QE>Q QEB MI>@
LC QEB ALII>O PFDK FP @LKPFPQBKQ QEOLRDELRQ QEB TLOHPEBBQ

1LOQ QEB A>Q> FK QEB O>KDB  $ cQMN?V?MN .;N2KA QEBK ?(¢:H GIOHN  RPFKD
QEB CLIILTFKD PQBMP

1BIB@Q QEB O>KDB $

"IF@H QEB 1LOQ ?RQQLK FK QEB #>Q> Q>? LC QEB 0F??LK

gK QEB 1LOQ AF>ILD ?LU PBIB@Q QEB gKQBOBPQ 0>QB LMQFLK FK QEB ~1LOQ ?V_ Al
7LU 1BIB@Q *>ODBPQ QL 1J>I1BPQ CLO QEB PLOQ LOABO

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

1BIB@Q QEB *L>K JLRKQ LMQFLK FK QEB "2EBK ?V_ AOLM ALTK ?LU 1BIB@Q *>ODBP
QL 1J>IIBPQ CLO QEB PLOQ LOABO

"IF@H QEB -) ?RQQLK FK QEB 1LOQ AF>ILD ?LU

AA > EB>ABO TFQE QEB A>QB LK QEB IBCQ >KA QEB TLOHPEBBQ K>JB LKRJEEIBRDIEQ
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FKPBOQ QEB A>QB >KA TLOHPEBBQ K>JB PL QE>Q QEBV TFIl >RQLI>QF@>IIV RMA>QB
"EB@H .OFKQ .OBSFBT >KA J>HB >KV LQEBO @E>KDBP KB@BPP>0V CLO MOLCBPPFLK>| MOF

IGIJF?N? NB? HHO;F ,F;H 3ILEMB??N

1TFQ@E ?>@H QL QEB KKR>| .I>K TLOHPEBBQ
gK @BIl! TOFQB > CLOJRI> QE>Q AFPMI>VP QEB >KKR>I JLKQEIV M>VJBKQP QLQ>I COLJ @BI
FK QEB $NRFMJBKQ *L>KP TLOHPEBBQ RPFKD QEB CLIILTFKD PQBMP

2VMB >K BNR>| PFDK

"IF@H QEBOCJIG?HN (I:HM TLOHPEBBQ

"IF@H @BIl $

.OBPP QEB $,2$0 HBV
gk @Bll! @>I@RI>QB QEB 2LQ>I $UMBKPBP ?V >AAFKD QEB &>PLIFKB "LPQ >KA QEB KKR>I
$NRFMJIBKQ .>VJIBKQP

gk @BIl! @>I@RI>QB QEB KKR>I.OLcQ ?V cKAFKD QEB AFfBOBK@B ?BQTBBK QEB 2LQ>|
KKR>I 1>IBP >KA QEB 2LQ>I $UMBKPBRG -:<F J<?? :BC89H??L 58 4 CBF<G<I8 AH@58E J;<6;
F:BJF G;4G LBHE 5HF<ASFF <F @4><A: @BASL <AFG847 B9 ?BF<A: @BASL

%LOJ>Q >l @BIIP QE>Q @LKQ>FK JLKBQ>OV >JLRKQP FK QEB KKR>|.I>K TLOHPEBBQ CLO
@@LRKQFKD ,RJ?BO %L0OJ>Q TFQE KL AB@FJ>I MI>@BP %L0OJ>Q >l LQEBO KRIBOF@>I S>
RBP >P "LJJ> CLOJ>Q TFQE KL AB@FJ>I MI>@BP

AA > EB>ABO TFQE QEB A>QB LK QEB IBCQ >KA QEB TLOHPEBBQ K>JB LKBIEEIBRDEQ
FKPBOQ QEB A>QB >KA TLOHPEBBQ K>JB PL QE>Q QEBV TFIl >RQLI>QF@>IIV RMA>QB

"EB@H .OFKQ .OBSFBT >KA J>HB >KV @E>KDBP KB@BPP>0OV CLO MOLCBPPFLK>I MOFKQFKD
"EB@H QEB PMBIIFKD LK >l LC QEB TLOHPEBBQP >KA J>HB >KV KB@BPP>0V @E>KDBP

"LIM>0B ?LQE TLOHPEBBQP TFQE QEB >KPTBO HBVP ?BILT
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2.6 Chapter Scored

%+0"( + 1,*5 o I

BJA?B47 4G4 <78, 4G4

2EB ELQBI J>K>DBJBKQ FKARPQOV MOBPBKQP > TFAB S>OFBQV LC @>0BBO LMMLOQRKFQFBP 2EBP
ORKKFKD > ?BA >KA ?0B>HC>PQ QL > J>K>DBJBKQ MLPFQFLK >Q > [>0ODB ELQBI ,L J>QQBO TE>Q

J>K>DBJBKQ @>0OBBO VLR @ELLPB QL MROPRB RKABOPQ>KAFKD ELQBI L@ @RM>K@V >KA @LPQP
QL ORKKFKD > PR@@BPPCRI LMBO>QFLK 2EFP BUBO@FPB BU>JFKBP QEB L@@RM>K@V 0>QB >K/
PJ>Il ELQBI

2EBOB >0B QEOBB TLOHPEBBQP FK QEB TLOH?LLH CLO QEFP >PPFDKJBKQ

' +==0J:H=S Z @>I@RI>QBP >KA AFPMI>VP QEB J>BIRI)=;J;=CNSCLO B>@E JLKQE
?>PBA LK QEB KRJ?BO LC OLLJP QEB @>M>@FQV LC B>@E OLLJ >KA QEB KRJ?BO LC ASVP F
QEB PMB@Fc@ JLKQE :=QEBF 1==0J:H=S ELT J>KV >@QR>IIV PQ>VBA FK QEB ELQBI QE>Q
JLKQE >KA QEB==0J;H=S J?L=?HN:A? TE>Q MBO@BKQ>DB LC @>M>@FQV T>P QEB ELQBI
B>@E JLKQE

" IN;NCMNCZ@>I@RI>QBP >KA AFPMI>VP QEB EFDEBPQ ILTBPQ >KA >SBO>DB >@QR>| L@ @R
>KA L@ @RM>K@V MBO@BKQ>DBP CLOJ QEB -@@RM>K@V TLOHPEBBQ

* /BONNF? ,0L=B:MZ @>I@RI>QBP QEOBB AFfBOBKQ ALTK M>VJBKQ LMQFLKP CLO > IL>K QL MF
@E>PB > PERQQIB CLO QEB ELQBI

+==0J;H=S 3ILEMB??N

"MBK QEB cIB K>JBA/ :N:  >KA QEBK 1>SB P %IN?F
1TFQ@E QL QEB -@@RM>K@V TLOHPEBBQ FC KBBABA
0BMI>@B QEB 9gKPBOQ 7B>0: FK TFQE QEB VB>0 KRJ?BO CLO I>PQ VB>0

7LR KBBA QL @>I@RI>QB QEB (>KR>0V @>M>@FQV CLO QEB ELQBI FK" 2EB @>M>@FQV PE
J>KV MBLMIB QEB ELQBI @>K ELIA AROFKD QEB JLKQE ¢gQ FP @>I@RI>QBA ?V cOPQ JRIQFMI\
B66HC4AGF CSE EBR@ERBRH@58E B9 EBB@EQEB ELQBI 2EFRORRP QEBK JRIQFMIFBA 2V

QEB KRJ?BO LC A>VP FK QEB JLKQE @BII! CLO (>KR>0OV "OB>QB QEFP CLOJRI> RPFKD
'<MIFON? L?@7?L?H= QE>Q QEB >MMOLMOF>QB @BIIP AL KLQ @E>KDB TEBK QEB CLOJRI> |
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M>PQBA QEOLRDELRQ @LIR3AG GJB B9 G;8 68??7F <A G;8 9BE@H?4 A887 GB 58 45FB?HG8 E89
8A68F

"LMV QEB CLOJRI> FK @BIl " >KA M>PQB FQ FKQL QEB O>KDB" " 3PB > M>PQB JBQELA QE>(
ALBP KLQ OBJLSB QEB ?LOABO >Q QEB ?LQQLJ LC @BII "

%L0J>Q QEB KRJ?BOP FK @LIRJKP " >KA # CLO @LJJ> CLOJ>Q TFQE WBOL AB@FJ>I MI>@BP

gK @BIl" BKQBO > CRK@QFLK QE>Q cKAP QEB PRJ LC QEB JLKQEIV ELQBI @>¥>@FQV S>IR
QEB P>JB FK @BIl # QL cKA QEB PRJ LC QEB JLKQEIV >@QR>| L@ @RM>K@V S>IRBP

$KQBO > CLOJRI> FK @BIl $ QL @>I@RI>QB QEB .BO@BKQ -@ @RMFBA LC QEB ELQBI QEFP P
PELTP TE>Q MBO@BKQ>DB LC QEB ELQBI FP CRII LO L@@RMFBA 7LRO CLOJRI> PELRIA AFSI
@QR>| -@@RM>K@V ?V QEB 'LQBI ">M>@FQV 2EBK @LMV >KA M>PQB QEB CLOJRI> FKQL QE
$ $ 3PB>M>PQB JBQELA QE>Q ALBP KLQ OBJLSB QEB ?LOABOP >Q QEB ?LQQLJ LC @BII $
>KA$ %LOJ>Q QEB OBPRIQP FK $ $ GBE68AG4:8F J<G; GJB 786<@4? C?468F

%LOJ>Q QEB 2LQ>IP " $ >P ?7LIA

MMIV >KV KRJ?BO CLOJ>QQFKD QE>Q >FAP FK QEB OB>A>?FIFQV >KA MOLCBPPFLK>IFPJ LC
TLOHPEBBQ

"EB@H .OFKQ .OBSFBT >KA J>HB >KV @E>KDBP KB@BPP>0OV CLO MOLCBPPFLK>I MOFKQFKD

/N;NCMNC=M 3ILEMB??N

0BMI>@B QEB 9gKPBOQ 7B>0: FK TFQE QEB VB>0 KRJ?BO CLO I>PQ VB>0

$KQBO @OH=NCHK @BIl ! QE>Q cKAP QEB EFDEBPQ S>IRB FK QEB @QR>| -@ @RM>K@V @LIF
COLJ QEB -@@RM>K@V TLOHPEBBQ

$KQBO @OH=NCRK @BII ! QE>Q cKAP QEB ILTBPQ S>IRB FK QEB @QR>| -@ @RM>K@V @LIRJK
COLJ QEB -@@RM>K@V TLOHPEBBQ

$KQBO @OH=NCRK @BII ! QE>Q PELTP QEB >SBO>DB S>IRB LC QEB @QR>| -@ @RM>K@V @LI
LK QEB -@ @RM>K@V TLOHPEBBQ

3PB QEB RQL %FIl E>KAIB QL @LMV QEB CLOJRI>P FK QEB O>KDB'! ! QL QEB O>KDB " "

MMIV >KV KRJ?BO CLOJ>QQFKD QE>Q >FAP FK QEB OB>A>?FIFQV >KA MOLCBPPFLK>IFPJ LC
TLOHPEBBQ 2EB KRJ?BOP PELRIA ?B CLOJ>QQBA PFJFI>OIV QL QEB -@ @RM>K@V TLOHPEBE

"EB@H .OFKQ .OBSFBT >KA J>HB >KV @E>KDBP KB@BPP>0OV CLO MOLCBPPFLK>I MOFKQFKD

/BONNF? ,0L=B;M? 3ILEMB??N

2EB ELQBI FP @LKPFABOFKD ?RVFKD > @>0 QL PERQQIB @RPQLJBOP QL >KATCRLKBBRBOIFOMLOQ
AB@FAB ELT JR@E LC > ALTK M>VJBKQ QL J>HB PL VLR >OB DLFKD QL @>I@RI>QB QEB JLKQEIV M>V.
2>PBA LK QEOBB AFfBOBKQ ALTK M>VJBKQ MBO@EBEBHBPBO LC VB>0OP QL M>V Lf QEB IL>K TFII
S>0V CLO B>@E LC QEB ALTK M>VJBKQ MBO@BKQ>DB LMQFLKP 0BJBJ?BO QEB ALTK M>VJBKQ >JI
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FP CLRKA ?V JRIQFMIVFKD QEB MOF@B LC QEB @>0 ?V QEB ALTK M>VJBKQ MBO@BKQ>DB 2EFP >JL
PR?QO>@QBA COLJ QEB MOF@B LC QEB @>0 QL cKA QEB >JLRKQ LC QEB IL>K

gK @BII'! TOFQB > CLOJRI> QE>Q TFIl @>I@RBIQBINEB NB? >IQH J:SG?HN 8 FHES
GB HF8 68?7 EB98ESA6GSF 4F @H6; 4F CBRFR.RIEB CLOJRI> QL QEB LQEBO ALTK M>VJIBKQ
LMQFLKP

gK @BII'! TOFQB > CLOJRI> QL @>I@RI}&BQEB® NB? FI;H 8 FHE8 GB HF8 68?7 ES98E
8A68F 4F @H6; 4F CBFF<RR8Y QEB CLOJRI> QL QEB LQEBO ALTK M>VJBKQ LMQFLKP

gK @BIl! @OB>QB > .+2 CRK@QFLK QL @>@REHYBRIEBSG?HN +>HB PROB QEB >0ODR

JBKQP FK QEB .+2 CRK@QFLK >0B @LKSBOQBA FKQL JLKQEP >KA QE>Q QEB JLKQEIV M>VJB}
MLPFQFSB KRJ?BJFHES GB HF8 68?7 E898E8AGSF 4F @HR-#<578BVIV QEB CRK@QFLK QL

QEB LQEBO ALTK M>VJBKQ LMQFLKP

gK @BIl! @OB>QB > CLOJRI> QE>Q @>I@RISQBB QCFF <? J;C> CH NIN:ELO QEB SBEF
@IB FK@IRAFKD QEB ALTK M>VJBKQ >KA QEB QLQ>I >JLRKQ M>FA LK QEB IL>K FK QEB DFSBI
KRJ?BO LC VB>OPLMV QEB CLOJRI> QL QEB LQEBO ALTK M>VJBKQ LMQFLKP

gK @BIl  TOFQB >K BUMI>K>QFLK LC TEF@E ALTK M>VJBKQ LMQFLK FP QEB ?BPQ >KA TEV

MMIV >KV KRJ?BO CLOJ>QQFKD QE>Q >FAP FK QEB OB>A>?FIFQV >KA MOLCBPPFLK>IFPJ LC
TLOHPEBBQ

+>HB QEB CLIILTFKD M>DB PBQRM @E>KDBP QL QEB TLOHPEBBQ

"BKQBO ELOFWLKQ>IIV LK QEB M>DB

"OB>QB > CLLQBO TFQE QEB A>QB LK QEB IBCQ >KA QEB cIB K>JB L<-®BB OFDEQ
PROB QE>Q ?LQE QEB A>QB >KA QEB cIB K>JB TFIl RMA>QB >RQLJI>QF@>IIV

"EB@H QEB PMBIIFKD LK >II LC QEB TLOHPEBBQP >KA J>HB >KV KB@BPP>0V @E>KDBP
1>SB QEB %IN?F TLOH?LLH >KA PR?JFQ QEB TLOH?LLH >P AFOB@QBA ?V VLRO FKPQOR@Q

00.c 10c+*

A>MQBA ?V +>0V 1@E>QW COIQL 3PB +F@OLPLCQ $U@BI 2EB ">OBBOP FK .0>@ Q5 @BIR2FBP
2V 2EB 1>VILO %LRKA>QAIFQELRQ >QQOF?RQFLK >P OBNRBPQBA ?V QEB TLOH]P LOFDFK> @Ol

IF@BKPBHA IF@BKPBA RKABD," 1
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$U@BI TLOH?LLHP >0B ABPFDKBA QL >IILT VLR QL @OB>QB RPBCRI >KA @LIJMIBU @>I@RI>QFLKP g}
QL ALFKD >OFQEJBQF@ VLR @>K RPB $U@BI QL ILLH RM A>Q> >KA QL AFPMI>V OBPRIQP ?>PBA LK II
AFQFLKP 5B TFII >IPL ILLH >Q T>VP QL EFDEIFDEQ PMB@Fc@ OBPRIQP 2EBPB PHFIIP TFIl ?B ABJLKP
QEB @LKQBUQ LC > QVMF@>| DO>AB?LLH PMOB>APEBBQ QE>Q @LKQ>FKP QEB OBPRIQP CLO >K |

@I1>PP

gK QEFP @E>MQBO TB TFII

~

3PB QEBOC=E H;FSMCM OIIRL cKA QEB 2LQ>| .LFKQP CLO >l PQRABKQP >KA .LFKQP .LPPF?IB

T 4IN? @IL ):= IM?LM  QEB/RF@H K>IVPFP 2LLI FP KLQ >S>FI>?IB TFQE $U@BI CLO +>@ 5B
E>SB >IQBOK>QB PQBMP CLO +>@ 3PBOP

50FQB > AFSFPFLK CLOJRI> QL cKA QEB .BO@BKQ>DB CLO B>@E PQRABKQ RPFKD >K >?PLIF
BK@B QL QEB 2LQ>I .LFKQP .LPPF?IB

' 5OFQB >## #OH=NCIL ABQBOJFKB .>PP %>F| Z M>PPFKD FP  LO EFDEBO

* 5OFQB2(++1, QL ABQBOJFKB QEB *BQQBO &0O>AB RPFKD QEB *BQQBO &O>ABP P@>IB

" 3PBQEB+!5 CRK@QFLK QL FKPBOQ QEB @ROOBKQ A>QB

' 0BSFBT @LJJLK"LLIL )?MM;A?M RPFKD 1J>0Q *LLHRM QL DBQ ABcKFQFLKP LC PLJB LC QEB

#CAOL?

QBOJP FK VLRO PMOB>APEBBQ

MMIVEN: (LM QL QEB 2LQ>I .LFKQP S>IRBP

MMIV IH>CNCIH;F #ILG;NNCHAQL QEB .BO@BKQ>DB .>PP %>F| >KA *BQQBO &0>AB @LIRJKP
,LCHNCHA .?PC?R"E>KDB QL *>KAP@>MB 1@>IB QL %FQ "LIRJKP LK -KB .>DB >KA 1BQ .OFKQ
oB>

PELTP QEB @LIMIBQBA TLOH?LLH QE>Q TFIl 7B ABJLKPQO>QBA FK QEFP @E>MQBO ,LQF

QB@EKFNRBP RPBA FK @LIRJKP - >KA 0 QE>Q EFDEIFDEQ QEB OBPRIQP LC VLRO @>I@RI>QFLKP

QE>QQ

EBOB >0OB JLOB KRJ?BOP LK QEFP SBOPFLK LC QEB cIB QE>K VLR TFIl PBB FK VLRO LOFDFK>

2EBPB >0OB >Il @LIJMIBQBA RPFKD $U@BI @>I@RI>QFLKP
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%FDROB "LIMIBQBA &0O>AB?LLH 5LOHPEBBQ

00.c 10c+*

"E>MQBO Z %LOJRI>P %RK FLKP *LDF@>| >KA *LLHRM BRH@BBKKPLTK +>0V 1@E>QW
>KA 0Q 1@EKBFABOQI>KA "LJJRKFQV "LIIBDBFP IF@BKPBA RKABO
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3.1 More on Formulas and Functions

(?;LHCHA +<D?=NCP?M

OBSFBT QEB RPB LC QEB + 6 CRK@QFLK

$U>JFKB QEB /RF@H K>IVPFP 2LLI QL @OB>QB PQ>KA>0A @>I@RI>QFLKP CLOJ>QQFKD >KA @E>(
NRF@HIV

"OB>QB .BO@BKQ>DB @>I@RI>QFLK
Z 3PB QEB 1J>0Q *LLHRM QLLI QL >@NRFOB >AAFQFLK>| FKCLOJ>QFLK >?LRQ MBO@BKQ>DB @>I@R
Z OBSFBT QEB RPB LC ?PLIRQB @BIl OBCBOBK@B FK > AFSFPFLK CLOJRI>

*+0%". /" #+. )4

IBCLOB TB JLSB LK QL QEB JLOB FKQBOBPQFKD @>I@RI>QFLKP TB TFIl ?B AFP@RPPFKD FK QEFP @
KBBA QL ABQBOJFKB ELT J>KV MLFKQP FQ FP MLPPF?IB CLO B>@E PQRABKQ QL B>OK CLO B>@E LC
JBKQP 2EFP FKCLOJ>QFLK TFII DL FKQL OLT )2EB CRK@QFLK FP LRO QLLI LC @ELF@B

BJA?B47 4G4 <?8" 4G4
-MBK QEB A>Q>clB6 I:N; >KA P>SB QEB cIB QL VLRO @LIMRQBCSER-?<IIE ;H>
LEM

+>HB! VLRO >@QFSB @BII

1Q>0Q QVMFKD 1BB#CAOL? ,LQB QEB BUMI>K>QFLK VLR PBB LK QEB LfBOBA IFPQ LC
CRK@QFLKP 7LR @>K BFQEBO HBBMIDMMRHB® @IF@H + 6 COLJ QEB IFPQ
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<:HES8 AG8E<A: 4 9HAGG<BA

1BIB@Q QEB O>KDB LC KRJ?BOP >?LSB OLT 7LRO @>I@RI>QFLK TFII 7B
.OBPP $KQBO >CQBO PBIB@QFKD QEB O>KDB

LT RPB QEB %FIl '>KAIB QL @LMV QEB @>I@RI>QFLK COLJ "LIRJK ! QEOLRDE "LIRJK ,
,LOB QE>Q >P VLR @LMV QEB @>I@RI>QFLK COLJ LKB @LIRJK QL QEB KBUQ QEB @BII OBCB(
@E>KDB 2EB @>I@RI>QFLK FK @LIRJIK ! DB>AP 2EB LKB FK @LIRJK , OB>AP

) 4% * 2EBPB @BIl OBCBOBK@BP >0B OBI>QFSB OBCBOBK@BP

IV ABC>RIQ QEB @>I@RI>QFLKP QE>Q $U@BI @LMFBP @E>KDB QEREF;8EAANBOBBEL@BP
@LIRJK VLR @LMV QEBJ QL 2E>Q J>HBP PBKPB 7LR TLRIAK]Q T>KQ @LIRJIK , QL AFPMI>V >K >KPTB!
QE>Q RPBP QEB S>IRBP FK @LIRJK *

5>KQ QL PBB >l QEB @>I@RI>QFLKP VLR E>SB GRPQ @OBLOBABEERROL?  NLF UAFPMI>VP
VLRO @>I@RI>QFLKP CLOJRI>P .OBRFFEDPB@LKA QFJB TFIl AFPMI>V VLRO @>I@RI>QFLKP FK Q
ABC>RIQ SFBT Z >P S>IRBP

<HE8 +8?4G<I8 +898E8A6G8F N <FC?4L87 4F 64?6H?4G<BAF

-1c' * (5/cl O++(

2EB /RF@H K>IVPFP 2LLI >IILTP VLR QL @OB>QB PQ>KA>0A @>I@RI>QFLKP CLOJ>QQFKD >KA @E
NRF@HIV gk QEFP BUBO@FPB TB TFIl RPB FQ QL FKPBOQ QEB 2LQ>| .LFKQP CLO B>@E PQRABKQ FK

@)= 1M2LM QEB /RF@H K>IVPFP 2LLI FP KLQ >S>FI>?IB TFQE $U@BI CLO +>@
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E>SB >IQBOK>QB PQBMP CLO +>@ 3PBOP ?BILT 1HFM ALTK ?BILT %FDROB QL
QFKRB

IB PROB QL MOBREF LQL OBQROK VLRO PMOB>APEBBQ QL QEB KLOJ>| SFBT QEB CLOJRI> OBPRIQP F
AFPMI>V KLQ QEB CLOJRI>P QEBJPBISBP
1BIB@Q QEB O>KDB LC ®@BIIP

gK QEB ILTBO OFDEQ @LOKBO LC VLRO PBIB@QFLK VLR TFIl PBB QEB /RF@Ht®&IVPFP QLLI |
oL?

<:HE8 *H<6> A47LF<F -BB?

5EBK VLR @IF@H LK FQ VLR TFII PBB QE>Q QEBOB >0OB > KRJ?BO LC AFfBOBKQ LMQFLKP 2EF
TB TFII ?B RPFKD Q@&Bl;FMLMQFLK gK CRQROB BUBO@FPBP TB TFIl RPB LQEBO LMQFLKP

1BIB@@N:FM >KA QEBK QFB  LMQFLK QE>Q EFDEIFDEQP QEB OFDEQ @CIIK? PBB
1BIB@QFKD QE>Q 13+ LMQFLK MI>@BP 13+ @>I@RI>QFLKP FK @LIRJK -

<HE8 *H<6> A4?LF<F-BB? N -BG4?F H@ B?H@A
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= FN?LH;N? MN?JM @IL );= 1IM?LM

1BIB@Q QEB O>KDB ! - QEBK @IF@H QEB RQL1RJ ?RQQLK LK QEB 0F??LK 'LJB Q>? LO %LO
JRI>P Q>?

1BIB@Q QEB O>KDB - - >KA @IF@H QEB ILIA 2RQQLK

0§ (1( Oc+*

"LIRJK . OBNRFOBP > .BO@BKQ>DB @>I@RI>QFLK !BCLOB TB I>RK@E FKQL @OB>QFKD > @>I@RI>QFL
JFDEQ ?B E>KAV QL HKLT MOB@FPBIV TE>Q FQ FP TB >OB ILLHFKD CLO gC VLR >0B @LKKB@QBA QL |
>KA >OB RPFKD $U@BI VLR @>K RPEQBB(IIEOJ  QLLI QL DBQ PLJB JLOB FKCLOJ>QFLK >?LRQ
@>I@RI>QFKD MBO@BKQ>DBP

gK DBKBO>I QEB 1J>0Q *LLHRM QLLI >IILTP VLR QL DBQ JLOB FKCLOJ>QFLK >KA ABcKFQFLKP >?LRQ
JFIF>0 QBOJP LO CB>QROBP 2EFP QLLI FP >S>FI>?IB FK >II LC QEB +F@OLPLCQ -e@B >MMIF@>QFLKI

1BIB@Q @BII .

%FKA QEB,LN (IIEOJ  QLLI LK QERPC?Q Q>? PBRCAOL? >KA @IF@H FQ 7LR @>K >IPL
NOFDEQ @IF@H_ QEB PMB@Fc@ @BIISKA@EQPB

)= IM?LM 2EB/G;LN (IIEOJ  QLLIFP LKIV LK QEBPC?Q Q>? FK QEB I>QBPQ SBOPFLKP

LC $U@BI CLO +>@ gC VLR @>K]Q/GKENQEBOJ  QLLI LK QERPC?Q Q>?VLR TFIl cKA

FQ ?V @IF@HFKD LEIIGEB 3BKR ?>0 LMQFLK

*IN? @IL ;FF OM?LMQEBOB FP > HBV?L>0A PELOQ@RQ CLO RPFKD QEB 1J>0Q *LLHRM QLLI 7L
@>K ELIA ALTK QEB "LKQOLI HBV >KA @IF@H FK QEB PMB@Fc@ @BIl FK QEFP @>PB .

gC QEFP FP QEB cOPQ QFJB VLR E>SB RPBA QEB 1J>0Q *LLHRM QLLI VLR J>V KBBA QL OBPM
> PQ>QBJBKQ >?LRQ VLRO MOFS>@V .SBFENIEBQLISB QEFKH QEB 5FHFMBAF> >0QF@|B
ALBP > MOBQQV DLLA GL? BUMI>FKFKD QEB @>I@RI>QFLK ALK]Q VLR

"ILPB QEB 1J>0Q *LLHRM M>KB >CQBO OB>AFKD QEOLRDE QEB ABcKFQFLKP
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<HE8 ,@4EG %BB>HC GBB?

LT QE>Q TB HKLT TE>Q FP KBBABA CLO QEB .BO@BKQ>DB @>I@RI>QFLK TB @>K E>SB $U@BI AL QE
I>QFLK CLO RP 5B KBBA QL AFSFABNFEBCHNMCLO B>@E PQRABKQ ?DIQEBICHNMLC >Il QEB

JCHNM ,IMMC<F2QF@B QE>Q QEBOB FP > AFfBOBKQ KRJ?BO LK B>@E OLT Z CLO B>@E PQRABKQ !RC
FP LKIV LKBIN:F ,ICHNM ,IMMC<F2 QEB S>IRB QE>Q FP FK @Bl

+>HB PROB QE>Q . FP VLRO >@QFSB @Bl

.OBPP QEBK PBIB@Q+@BIOBPP QEBK @Bll 7LRO @>I@RI>QFLK PELRIA ILLH IFHB QEFP
+ + 2EB OBPRIQ LC QEB CLOJRI> PELRIA ?B 1L C>0O PL DLLA #B1EB>
KAOBTP FP ALFKD TBIl FK QEFP @I>PP Z TFQE > MBO@BKQ>DB DO>AB LC >|JLPQ  #BcKFQB

N

,BUQ RPB QEB %FII E>KAIB QL @LMV QEB @>I@RI>QFLK ALTK QEOLRDE OLT QL @>I@RI>QB
LQEBO PQRABKQP] DO>ABP 7LR PELRIA DBQ QEB BOOWR JBPRHFP BOOLO JBPP>DB
OBJFKAP RP QE>Q VLR @>K]Q AFSFAB > KRJ?BO ?V. WBOL KA QE>Q FP GRPQ TE>Q FP E>M
gC VLR ILLH >Q QEB @>I@RI>QFLK FK . QEB @>I@RI>QFLK OB>AP - - 2EB cOPQ @Bl OBCB
BK@B FP @LOOB@Q Z FQ MLFKQP QL +LBPE> &>PEF]P QLQ>I MLFKQP CLO QEB @I>PP 'RQ Q!
BOBK@B FP TOLKD gQ MLFKQP QL >K BIJMQV @BII Z -

IBCLOB @LMVFKD QEB @>I@RI>QFLK TB E>SB QL J>HB QEB PB@LKA OBCBOBRONE? =?BKL?@
?L?H=? 2E>Q T>V TEBK TB @LMV QEB CLOJRI> ALTK QEB @BII OBCBOBK@B CLO - TFII ?B IL@QHBA >
TFIl KLQ @E>KDB

+>HB . VLRO >@QFSB @BIl gK QEB %LOJRI> >0 @IF@H LKCA®BB

.OBPP % LK QEB CRK@QFLK HBVP >Q QEB QLM LC VLRO HBV?L>0A 2E>Q TFIl J>HB QEB - O
BK@B >?PLIRQB gQ TFIl KLQ @E>KDB TEBK VLR @LMV QEB @>&IRIGQFLK REBVLR
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>OB TLOHFKD LK > I>MQLM >KA AL KLQ E>SB >K % CRK@QFLK HBV VLR @>K QVMB FK > ?BC
QEB - >KA >KLQEBO LKB ?BCLOB QEB

2EB @>I@RI>QFLK KLT ILLHP IFHB-QEFP

3PB QEB %FIl '>KAIB QL @LMV QEB CLOJRI> ALTK QEOLRDE . >D>FK ,LT TEBK VLR @LMV
QEB CLOJRI> VLR TFIl DBQ @LOOB@Q S>IRBP CLO >l LC QEB PQRABKQP

<HE8 7<G<A:49BE@H?4

<:HE8 5FB?HG8 8?? ES98E8A68 N CESFF
2ELPB ILKD AB@FJ>IP >OB > ?FQ KLKPQ>KA>0OA *BQ]P @E>KDB QEBJ QL ?V >MMIVFKD @BII CLOJ>QC

1BIB@Q QEB O>KDB . .
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-K QEB 'LJB Q>? FK QEB ,RJ?BO &0LRM PBIB@Q QEB .BO@BKQ 1QVIB ?RQQLK

/ECFF .?@L?MB?L

<MIFON? .?@7?L?H=?M
"IF@H FK COLKQ LC QEB @LIRJK IBQQBO LC > @BIl OBCBOBK@B FK > CLOJRI> LO CRK@QFLK QE>Q
T>KQ >IQBOBA TEBK QEB CLOJRI> LO CRK@QFLK FP M>PQBA FKQL > KBT @BII IL@>QFLK

.OBPP QEB % HBV LO QVMB > ALII>O PFDK FK COLKQ LC QEB @LIRJK IBQQBO >KA OLT KRJ?BO LC
@Bl OBCBOBK@B

'?S<I;L> /BILN=ONM

/G;LN (IIEOJ OlIF

* 'LIA ALTK QEB "20* HBV >KA @IF@H QEB PMB@Fc@ @BIl QE>Q VLR >OB TLOHFKD TFQE 2EBK @EI
NG;LN (IEOQJ 7

_i#
- );= IM?LM 1>JB >P >?LSB

'?S 0;E?;Q;SM

' %RK@QFLKP @>K ?B @OB>QBA RPFKD @BII O>KDBP LO PBIB@QBA @BIl IL@>QFLKP PBM>O>QBA '
+>HB PROB VLR RPB > @BIl O>KDB QTL @BIl IL@>QFLKP PBM>0O>QBA ?V > @LILK TEBK >MMIVFKD >
QFPQF@>| CRK@QFLK QL > @LKQFDRLRP O>KDB LC @BIIP

* 2L MOBSBKQ $U@BI COLJ @E>KDFKD QEB @BIl OBCBOBK@BP FK > CLOJRI> LO CRK@QFLK TEBK
M>PQBA QL > KBT @BIl IL@>QFLK VLR JRPQ RPB >K >?PLIRQB OBCBOBK@B 7LR @>K AL QEFP ?V MI>
ALII>O PFDK FK COLKQ LC QEB @LIRJK IBQQBO >KA OLT KRJ?BO LC > @BIl OBCBOBK@B LO ?V RPF
% CRK@QFLK HBV

' 2EB #g4 BOOLO >MMB>OP FC VLR @OB>QB > CLOJRI> QE>Q >QQBJMQP QL AFSFAB > @LKPQ>KQ
S>IRB FK > @BIl OBCBOBK@B ?V WBOL

00.c 10c+*

+LOB LK %LOJRI>P >KA %RK@QFPKRLOBBK IOLTK +>0V 1@E>QW >KA OQ 1@EKBEXBEKA
"LJIJRKFQV "LIIBDB FP IF@BKPBA RKABO
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3.2 Logical and Lookup Functions

(?;LHCHA +<D?=NCP?M

' 3PB >K g% %RK@QFLK QL J>HB ILDF@>| @LIM>OFPLKP ?BQTBBK > S>IRB >KA TE>Q VLR BUMB@Q
' "OB>QB > 4*-)3. @>I@RI>QFLK QL ILLH RM FKCLOJ>QFLK FK > Q>?IB

' 3KABOPQ>KA BOOLO JBPP>DBP

' 3KABOPQ>KA ELT QL BKQBO >KA CLOJ>Q #>QB 2FJB %RK@QFLKP

gK >AAFQFLK QL ALFKD >OFQEJBQF@ $U@BI @>K AL LQEBO HFKAP LC CRK@QFLKP ?>PBA LK QEB
PMOB>APEBBQ gK QEFP PB@QFLK TB TE# RRE&QFLK QL ABQBOJFKB TEBQEBO > PQRABKQ FP M>PF
LO C>FIFKD QEB @I>PP 2EBK TB TFRRFR > CRK@QFLK QL ABQBOJFKB TE>Q DO>AB B>@E PQRAB
E>P B>OKBA

c# #1* Oc+*

2EB g% CRK@QFLK FP LKB LC QEB JLPQ MLMRI>O CRK@QFLKP FK $U@BI gQ >IILTP VLR QL J>HB ILDF(
FPLKP ?BQTBBK > S>IRB >KA TE>Q VLR BUMB@Q gK FQP PFIMIBPQ CLOJ QEB g% CRK@QFLK P>VP
IFHB

gC QEB S>IRB FK > @BIl FP TE>Q VLR BUMB@Q QORB Z AL QEFP gC KLQ Z AL QE>Q

2EB g% CRK@QFLK E>P QEOBB >ODRJBKQP

" (IAC=;F N?MN'BOB TB @>K QBPQ QL PBB FC QEB S>IRB FK > PBIB@QBA @BIl FP TE>Q TB BUMI
7LR @LRIA RPB PLIBQEFKD IFHB " LOM LOA

* 2;FO?9C@9NLOQJOQEB OBNRFOBJIBKQP FK QEB ILDF@>| QBPQ >OB JBQ ZFC ! FP BNR>I QL  Z
FQ FP P>FA QL ?B QORB %LO QEFP >ODRJBKQ VLR @>K QVMB QBUQ Z "20RB_ LO *-K ?RADE
@LRIA FKPBOQ > @>I@RI>QFLK IFHB! gC! ALBP BNR>l JRIQFMIVFQ?V -O FC VLR T>KC
$U@BI QL MRQ KLQEFKD >Q >Il FK QEB @BIl QVMB~_ QTL NRLQBP

2;FO?9C@9@:ENE QEB OBNRFOBJBKQP FK QEB ILDF@>I QBPQ >0B KLQ JBQ Z FC ! ALBP KLQ
Z QEBK FQ FP P>FA QL ?B C>IPB 7LR @>K BKQBO QEB P>JB FKPQOR@QFLKP EBOB >P VLR £
>?LSB *BQJP P>V QE>Q VLR QVMB QEB ALR?IB NRLQBP EBOB 2EBK FC! ALBP KLQ BNR>|
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KLQEFKD TFIl ?B AFPMI>VBA FK QEFP @BII

gK @LIRJK / TB TLRIA IFHB $U@BI QL QBII RP TEBQEBO > PQRABKQ FP M>PPFKD Z LO C>FIFKD QEB @
PQRABKQ P@LOBPLO ?BQQBO EB PEB TFIl M>PP QEB @I>PP 'RQ FC EB PEB P@LOBP IBPP QE>K
PEB FP C>FIFKD

+>HB PROB QE>Q / FP VLRO >@QFSB @BI!

-K QEB %LOJRI>P Q>? FK QEB %RK@QFLK *F?0>0V DOLRM cKA QEB g% CRK@QFLK
*LDF@>| MRIIALTK JBKR PBBAOL?

= );=1M?LM 2EBOB FP KL "%RK@QFLK *F?0>0V_ DOLRM CLO $U@BI CLO +>@ +>@

3PBOP PELRIA @IF@H LK QEB %LOJRI>P Q>? QEBK @IF@H QEB "LDF@&HQQLLI
>OO0LT >KA @ELLPB g% #FB80L?

<HE8 V HAG6G<BA

LT VLR TFIl PBB QEB g% %RK@QFLK AF>ILD ?LU TFQE > MI>@B QL BKQBO B>@E LC QEB QEOBB >ODF
¥ ):=1M?LM 2EBOB FP KL ~AF>ILD ?LU_ 2EB ~%LOJRI> IRFIABO_ M>KB TFIl AFPMI>V >Q QEB OFDEQ F
QEB $U@BI TFKALT gQ E>P QEB P>JB I>VLRQ >P %FDROB  ?BILT
"IF@H FK QEB ?LU(B®:;F 0?MN5B KBBA QL QBPQ TEBQEBO > PQRABKQIP P@LOB FP IBPP QE>
1L FK QEFP ?LU QYMB

"IF@H FK QEB ?LUTEO?9C@9INLGC QEB PQRABKQIP P@LOB FP IBPP QE>K QEBK QEBV >OB (
FKD QEB @I>PP gK QEFP ?L#QFVMB

"IF@H FK QEB ?LUTEO0?9C@9@;R)}EQEB PQRABKQIP P@LOB FP ,-2 IBPP QE>K QEBK QEBV
>0B M>PPFKD QEB @I>PP gK QEFP 2MM QVMB

+>HB PROB QE>Q VLRO AF>ILD ?LU J>@QERE
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<HE8 V HAG6G<BA <47B: BK

5EFIB TB >OB EBOB IBQ]P Q>HB > ILLH >Q QEB AF>ILD ?LU ,LQF@B QE>Q >P VLR @IF@H FK B
$U@BI DFSBP VLR > ?0FBC BUMI>K>QFLK LC QEB @LKQBKQP FK QEB JFAAIB ?BILT QEB ?LUB
ILTBO IBCQ E>KA @LOKBO VLR @>K PBB QEB OBPRIQP LC QEB @>I@RI>QFLK gK QEFP @>F
M>PPFKD QEB @I>PP BILT QE>Q FP $4FRHIONBCM @OH=NIBHB@QFKD QEFP IFKH TFIl Q>HB

VLR QL QEB $U@BI EBIM CLO QEFP CRK@QFLK Z TFQE ABQ>FIBA FKCLOJ>QFLK LK ELT FQ TL(

-K@B VLR E>SB QVMBA FK QEB OBNRFOBA >ODRJBKQP >KA OBSFBTBA QL J>HB PROB QEBV :
@LOOB@Q MOBPP -)

¥ ):= IM?LM PELRIA @IF@H QEB "LKB_ ?RIEBKK@ILPB QEB %LOJRI> IRFIABO M>KB
2EB QBUQ .>PP PELRIA ?B AFPMI>VBA FK / ?B@>RPB #B1E>B FP M>PPFKD QEB @I|>PP

3PB QEB %FIl E>KAIB QL @LMV QEB g% CRK@QFLK ALTK QEOLRDE OLT

"IF@H LK/ 5EBK VLR ILLH FK QEB CLOJRI> ?>0 VLR TFIl PBB QEB g% @>I@RI>QFLK
c#, [#CF[[;MM[ PBB#CAOL?
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V HA6G<BA +8FH?GF

#1* Oc+*

7LR KBBA QL RPB > 4*--)3. CRK@QFLK QL ILLH RM FKCLOJ>QFLK FK > Q>?IB 1LJBQFJBP QE>Q Q>?IB FP
> AFfBOBKQ PEBBQ FK VLRO TLOHPLIBQFJBP FQ FP FK >KLQEBO cIB BKGFQEFRP @>PB TB KBBA

QL HKLT TE>Q DO>AB B>@E PQRABKQ FP DBQQFKD ?>PBA LK QEBFO MBO@BKQ>DB P@LOB 7LR TFII ¢
QE>Q ABCcKBP QEB P@LOBP >KA QEB DO>ABP FK

2EBOB >0OB CLRO MFB@BP LC FKCLOJ>QFLK QE>Q VLR TFIl KBBA FK LOABO QL ?RFIA QEB 4*--)3. P
2EBPB >0OB QEB CLRO >ODRJBKQP LC > 4*--)3. CRK@QFLK

© 2EB S>IRB VLR T>KQ QL ILLHRM >IPL @>IIBNEIEBP;FO? gK LRO BU>JMIB QEB ILLHRM

S>IRB TFIl ?B QEB PQRABKQ]P MBO@BKQ>DB P@LOB FK @LIRJIK .

2EBO;<F?9;LL;S FP QEB O>KDB Q>?IB TEBOB QEB ILLHRM S>IRBP >KA QEB S>IRBP VLR T>KQ
OBQROKBA ?V QEB CRK@QFLK >0B IL@>QBA gK LRO BU>JMIB QEFP FP QEB Q>?IB LC MBO@
@LOOBPMLKAFKD IBQQBO DO>ABP FK QEB O>KDB ! 2EB ILLHRM S>IRB PELRIA >IT>VP 7B F
QEB cOPQ @LIRJK FK QEB Q>?IB >00>V CLO 4*--)3. QL TLOH @LOOB@QIV %LO BU>IMIB FK LI
Q>?IB<>00>V QEB ILLHRM S>IRB FP FK @BIl  PL QEB O>KDB PELRIA PQ>0Q TFQE

' 2EB IF9CH>?RIHOGFP QEB @LIRJK KRJ?BO FK QEB O>KDB QE>Q @LKQ>FKP QEB S>IRB QL

OBQROK gK LRO BU>JMIB TEBK VLR PMB@FCV ! >P QEB 2>?IB<>00>V O>KDB VLR PELRIA
@LRKQ >P QEB cOPQ @LIRIK !>P QEB PB@LKA @LIRJK >KAPLLK 7LR TFII BKQBO QEB
>MMOLMOF>QB @LIRJK KRJ?BO FK QEFP ?LU >P LO >KAPLLK

© gK QEBHA?9FIIEOJ VLR @>K LMQFLK>IIV PMB@FCV 203% FC VLR T>KQ >K >MMOLUFJ>QB J>(
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LO % *1$ FC VLR T>KQ >K BU>@Q J>Q@E LC QEB OBQROK S>IRB gC VLR IB>SB QEFP ?2I>KH Q
ABC>RIQ S>IRB TFII >IT>VP ?B 203$ LO >MMOLUFJ>QB J>Q@E

*BQJP @OB>QB QEB 4*--)3. QL AFPMI>V QEB @LOOB@Q *BQQBO &0>AB FK @LIRJIK 0

+>HB PROB QE>Q 0 FP VLRO >@QFSB @Bl

-K QEB %LOJRI>P Q>? FK QEB %RK@QFLK *F?0>02(+cKE QEECRK@QFLK LK QEB *LLHRM
0BCBOBK@B MRII ALTK JBKR PBBAOL?

¥ ):= IM?LM PELRIA @IF@H QEB *LLHRM >KA 0BCBOBK@B QLLI IFPQ >QDEKA QEB
2(++1, CRK@QFLK

<HE8 /%(($.) HA6G<BA

%FIl FK QEB AF>ILD ?LU PL QE>Q FQ ILLHP IFHB QEGADERB FK

= );= 1IM?LM TFIl RPB QEB "%LOJRI> 'RFIABO _M>KB >Q QEB OFDEQ PFAB LC QEB $U@BI 5FKAL

(HEOJ9P;FO? V gK QEFP @>PB TB TFIl RPB QEB .BO@BKQ>DB,P@1LOBQHB
cOPQ ILLHRM S>IRB

0;<F?9:LL;S Z 2EFP FP QEB O>KDB QE>Q @LKQ>FKP QEB S>IRB VLR T>KQ OBQROKBA
QEB CRK@QFLK gK QEFP @>PB QE>Q O>KDBFP ! ,LQB QE>Q QEFP O>KDB ALBP,
FK@IRAB QEB I>?BI FK OLT GRPQ QEB >@QEEBA®B OBCBOBK@BP CLO QEB
2>7|B<>00>V KBBA QL ?B >?PLIRQBZ ! 5EBK TB @LMV QEFP CRK@QFLK QL

QEB LQEBO @BIIP TB AL KLQ T>KQ QEBPB @BIl OBCBOBK@BP QL @E>KDB gQ PELRI/
2B | 0BCM CM P?LS CGJILN;HN 0B?S GOMN B;P? NB? ;<MIFON? L?@7?L
?H=? MSG<IFM IL NB? =;F=OF;NCIHM QCFF HIN QILE

IFOCH>?R9HOG<?LZ 2EFP FP QEB @LIRJK FK QEB Q>?IB >00>V O>KDB QE>Q FK@IRAL
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QEB FKCLOJ>QFLK QE>Q TB >OB ILLHFKD RM gK LRO @>PB QEB >@QR>| DO>ABP >0
KA @LIRJK LC QEB O>KDB 1L QEB @LIRJK FKABU TFIl ?B

:HA?9FIIEOJ Z gK PLJB @>PBP VLR TFIl KBBA PLIBQEFKD FK QEB 0>KDB<ILLHRM
2LU 1FK@B TB >0B ILLHFKD CLO >K >MMOLUFJ>QB J>Q@E CLO QEB MBO@BKQ>DBP
T>KQ QEB ABC>RIQ S>IRB LC 203$ PL TB AL KLQ KBBA QL BKQBO >KVQEFKD CLO QEF
>ODRJBKQ
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4BOV LCQBK A>QBP >KA QFJBP >0B >K FIMLOQ>KQ M>0Q LC $U@BI A>Q> ,RJ?BOP QE>Q >OB @LO
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A>QB LO QFJB LK > PMOB>APEBBQ VLR T>KQ $U@BI QL RMA>QB QEB FKCLOJ>QFLK OBDRI>C

2>HB > ILLH >Q QEB IFPQ LC #>QB >KA 2FJB CRK@QFLKP LfBOBA FK QEB %RK@QFLK *F?0>0V LK QEE
Q>? PBBCAOL?
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-K QEB %LOJRI>P Q>? FK QEB %RK@QFLK *F?0>0¥ PBBI@QEB #>QB 2FJB AOLM
ALTK IFPQ >KA QEBK @IF@H -)

)= IM2LM @IF@H QEB "LKB_ ?RQQLK FK QEB "%LOJRI> IRFIABO_ M>KB >Q QEB OFDEQ P
QEB $U@BI TFKALT QEBK @ILPB QEB M>KB

2EB OBPRIQ VLR TFII PBB FK QEB CLOJRI>?>0 FP -5 2EB OBPRIQ VLR TFII PBB FK
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Q>HBP KL >ODRJBKQP >KA FP 4LI>QFIB 2E>Q FP KLQ >P >I>0JFKD >P FQ J>V PBBJ 2EFP GRP(
JB>KP QE>Q VLR ALK]Q KBBA QL DFSB FQ >KV JLOB FKCLOJ>QFLK QL AL FQP GL? >KA QE>Q V
OBPRIQP TFIl @E>KDB COBNRBKQIV 7LR @>K RMA>QB QEB A>QB >KA QFJB TEBKBSBO VLR T
VLR ALK]Q E>SB QL T>FQ RKQFI VLR LMBK QEB TLOH?LLH >D>FK

+>HB PROB QE>Q FP VLRO >@QFSB @Bl >KA MOBRR@EBLK HBV >ILKD QEB QLM LC VLRO
HBV?L>OA 2EB QFJB TFIl RMA>QB

$U@BI TFIl RMA>QB QEFP cBIA FKABMBKABKQIV TEBKBSBO VLR P>SB >KA OB LMBK QEB cIB LO MOFKC
E>MMBK JLOB COBNRBKQIV QE>K QE>Q Z ABMBKAFKD LK ELT VLR E>SB PBQ QEFP RM FK VLRO FKPQ
$U@BI

KLQEBO S>OF>QFLK LC QEB @ROOBKQ @3B FERKE®QFLK *BQJP QOV QE>Q LKB KBUQ

+>HB PROB FP VLRO >@QFSB @BIl .OBPP #BIBQB QL OBJLSB QEB ,-5 CRK@QFLK

%OLJ QEB #>QB 2FJB AOLM ALTK IFPQ FK QEB %RK@QFLK *F?0>0V LK QEB %LOJRI>P Q>? P
#CAOL?  PBIB@Q 2-# 7 >KA QEBK @IF@H -)

)= IMLM @IF@H QEB "LKB_ ?RQQLK FK QEB "%LOJRI> IRFIABO_M>KB QEBK @ILPB QEI
M>KB

2EB OBPRIQ VLR TFII PBB FK QEB CLOJRI> ?>O FP 2-#7 2EB OBPRIQ VLR TFIl PBB FK
ABMBKAP LK QEB @ROOBKQ A>QB 1FK@B TB E>SBK]Q >PHBA CLO QEB QFJB QEB QFJB VLR
FKD FP IFHBIV  2E>Q FP KLQ SBOV EBIMCRI PL TB KBBA QL @E>KDB QEB CLOJ>Q LC QEB A:

-K QEB 'LJB Q>? FK QEB ,RJ?BO DOLRM MOBPP QEB ,RJ?BO %L0J>Q *>RK@EBO ?RQQLK PBE

#CAOL?

gK QEBILG;N ?FFMAF>ILD ?LU @IF@H QEB ,RJ?BO Q>? "ELLPB QEB
I'N? @>QBDLOV >KA PEBB@QM>:S ):L=B QEFP CLOJ>Q FP
@>IIBAIHA I;N?

%).=1M?LM QEBOB FP KL ,RJ?BO %LOJ>Q *>RK@EBO ?RQQLK LO ~%L0OJ>Q "BIIP_ AF>ILD
2LU

"IF@H QEB IFPQ >O0LT KBUQ QL "#>QB_ >KAI@ELNPB

2EB @ROOBKQ A>V >KA A>QB TFIl AFPMI>V FK
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3.3 Conditional Formatting

(?;LHCHA +<D?=NCP?M

© 3PB "LKAFQFLK>I %LOJ>QQFKD QB@EKFNRBP QL MOLSFAB dBUF?IB EFDEIFDEQFKD >MMIVFKD PMB
J>QQFKD LKIV TEBK @BOQ>FK @LKAFQFLKRBQ@EBSBQRBP FK@IRAB

#>Q> ?>0P [ QL J>HB FQ B>PV QL SFPR>IFWB S>IRBP FK > O>KDB LC @BIIP
"BIIP ORIBP [ QL EFDEIFDEQ S>IRBP QE>Q J>Q@E QEB OBNRFOBJBKQP VLR PMB@FCV

7LR KLT E>SB >Il QEB @>I@RI>QFLKP VLR KBBA FK VLRO "1 &O>ABP PMOB>APEBBQ 2EBOB FP > IL
A>Q> EBOB 2L J>HB FQ B>PFBO QL MF@H LRQ QEB JLPQ FIMLOQ>KQ MFB@BP LC AjE> $U@BI MC
>CNCIH;F #ILG;NNCHAEB ?BPQ QEFKD >?LRQ "LKAFQFLK>| %LOJ>QQFKD FP QE>Q FQ FP dBUF?IB >
PMB@FcBA CLOJ>QQFKD LKIV TEBK @BOQ>FK @LKAFQFLKP >OB JBQ

1BIB@Q QEB S>IRBP FK QEB 2LQ>| .LFKQP+@LIRIK

Q QEB ?LQQLJ LC VLRO PBIB@QFLK @IF@FA@K QEBVPFP 2LLI -K QEB %LOJ>QQFKD Q>?
PBIB@Q #>Q> I>OP BEBOL?

)= 1M?2LM >P PQ>QBA MOBSFLRPIV QEBOB FP KL /RF@H K>IVPFP 2LLI CLO $U@BI CLO +>
3PB QEB >IQBOK>QB PQBMP >P PELTK ?BILT

$U@BI MI>@BP ?IRB ?>0OP LK QLM LC VLRO S>IRBP ILKD ?IRB ?>OP CLO I>ODBO KRJ?BOP PELOQBO
PJ>IIBO KRJ?BOP 2EFP J>HBP FQ B>PFBO QL PBB ELT TBIl B>@E PQRABKQ AFA FK QEB @I>PP Z TFQE
FKD QL ILLH >Q QEB PMB@Fc@ KRJ?BOP
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I'LE 5?FFIQ 0?RN 2L cKA QEB 7BIILT %FIl TFQE #>OH 7BIILT QBUQ LMQFLK @IF@H QEB QEB
ALTK >O0LT >Q QEB BKA LC QEB I>PQ TFQE ?LU

7LR AL KLQ E>SB QL RPB QEB ABC>RIQ PQVIBP QL J>HB VLRO A>Q> PQ>KA LRQ 7LR @>K PBQ >KV CL(

VLR T>KQ 5EBK VLR AL FQ FP MOL?>?IV > DLLA FAB> QL FK@IRAB LQEBO PQVIFKD FK >AAFQFLK QL @

PMOB>APEBBQ JFDEQ ?B MOFKQBA FK ?I1>@H >KA TEFQB 7LR TLRIA E>QB QL ILPB VLRO "LKAFQFLK>|

QFKDLT TB >0B DLFKD QL RPB @LKAFQFLK>I CLOJ>QQFKD QL AFPMI>V >KV .BO@BKQ>DBP QE>Q >OB
TFQE OBA QBUQ CLOJ>QQBA FK ?LIA >KA FQ>IF@

1BIB@Q QEB .BO@BKQ>DB DQ>ABP

-K QEB 'LJB Q>? FK QEB 1QVIBP DOLRM PBIB@Q 'FDEIFDEQ "Bll ORIBP COLJ QEB "LKAFQFLK>|
%LOJ>QQFKD QPBB#CAOL?

1BIB@Q@MM 0B;H

%FIl LRQ QEB *BPP 2E>K AF>ILD ?LU PL QE>Q @BIIP QE>Q >OBFEPB@ESB @LKAFQFLK>
CLOJ>QQFKD 'RQ FKPQB>A LC RPFKD QEB ABC>RIQ OBA QBUQ LK > IFDEQ OBA cll MOBPP Q
>OO0LT >Q QEB BKA LC QE>Q ?LU >KA PBIR@@ILG;N

-K QEB#IHN Q>? LC QEB %L0J>Q "BIIP AF>ILD ?LU FK QEB %LKQ PQVIB FECREIB@Q
gK QEB "LILO ?LU PBIB®Q PBB#CAOL?

.OBPP-) 2EBK MOBPP -) >D>FK
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QL JLAFCV QEB JFKFJRJ M>PPFKD MBO@BKQ>DB CLO QEB @LKAFQFLK>I CLOJ>QQFKD ORIB QE>Q |
QEB MBO@BKQ>DBP

-K QEB'LJB 2>? FK QEB 1QVIBP &0LRM PB)B@Q .OF?M >Q QEB SBOV ?LQQLJ LC QEB
"LKAFQFLK>I %LOJ>QQFKD AOLM ALTK IFPQ
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5B ALK]Q OB>IIV KBBA QL EFDEIFDEQ QEB PQRABKQP TEL >OB M>PPFKD QEB @I>PP PL PBIB(
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gK > MOBSFLRP BUBO@FPB QEB g% CRK@QFLK TB AB@FABA QE>Q PQRABKQP TBOB C>FIF
MBO@BKQ>DB P@LOB LC IBPP QE>K  PL QEB "LKAFQFLK>| %LOJ>QQFKD ORIB FK QEB .BO
@LIRJK KBBAP OBM>FO

1BIB@Q QEB ORIB QE>Q OB>AP "Bll 4>IRB
1BIB@Q QEB $AFQ ORIB ?RQQLK >KA @E>KDB QEB #QAOLPBB
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IBCLOB VLR @LKPFABO QEFP TLOH?LLH cKFPEBA VLR KBBA QL MOBM>OB FXEEIORMDEKERRD
VLR TFIl AL FP PBQ QEB .OFKQ OB> PL QE>Q QEB Q>?IB LC *BQQBO &0>ABP FK ! ALBP KLQ MOFKQ
1BIB@Q 0 2EFP FP QEB LKIV M>0Q LC QEB TLOHPEBBQ QE>Q VLR T>KQ QL E>SB MOFKQ
‘K QEB,;A? (;SION OF??LK @IF@HI@EBN L?; 2RQQLK'ELLPB /?N ,LCHN L?; COLJ
QEB JBKR

,BUQ VLR TFIl MOBSFBT QEB TLOHPEBBQ FK .OFKQ .OBSFBT QL @EB@H QE>Q QEB MOFKQ >OB> PB
>P TBII >P J>HB PROB FQ FP MOFKQFKD LK LKB M>DB
4FBT QEB TLOH?LLH FK .OFKQ .OBSFBT
& ):= IM?LM PELRIA @ELLPBCHNCOLJ QEBCFJBKR QL SFBT .OFKQ .OBSFBT
1BQ QEB M>DB LOFBKQ>QFLKV3L]?
"E>KDB QEB M>DB P@>IFKD FC KBBABA PL QE>Q QEB BKQFOB TLOHPEBBQ MOFKQP LK LKB M
1>SB QEBb $L:>?<IIE ;H> ;;LEM TLOH?LLH

00.c 10c+*

"LKAEQFLK>I %LOJ>QQFKDLOBBK IOLTK +>0V 1@E>QW >KA 0OQ 1@EKBEABLBKA "LJJR
KEQV "LIIBDBP IF@BKPBA RKABO
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3.4 Preparing to Print

(?;LHCHA +<D?=NCP?M

T *L@>QB >KA cU CLOJ>QQFKD @LKPFPQBK@V BOOLOP

MMIV KBT CLOJ>QQFKD QB@EKFNRBP
* 3PB.OFKQ 2FQIBP QL OBMB>Q OLTP >KA @LIRJKP LK B>@E M>DB LC > JRIQFMIB M>DB TLOHPEBBQ
© "LKQOLI TEBOB M>DB ?0B>HP L@@RO FK > JRIQFMIB M>DB TLOHPEBBQ

gK QEFP PB@QFLK TB TFIl OBSFBT > TLOHPEBBQ CLO CLOJ>QQFKD @LKPFPQBK@V >P TBIl >P IB:
CLOJ>QQFKD QB@EKFNRBP 2EFP TLOHPEBBQ @ROOBKQIV MOFKQP LK CLRO M>DBP PL TB TFII IB:
PBQRM LMQFLKP QL @LKQOLI ELT QEBPB M>DBP MOFKQ KBT A>Q> cIB TFIl ?B RPBA CLO QEFP PB@

."2c"3c*$ #+.) 00c*$ #+. +*/c/0"* 5

-MBK QEEZ % $L:>?<IIE :H> ,;LEM[ TLOH?LLH FC FQ FPK]Q >IOB>AV LMBK

?<6> BA GQ)4E> <M8RB8G G45 J<G;<A LEBHE!E4785BB> 4A7 )4E>FRIBE>5BB>

7LR E>SB ?BBK DFSBK > PMOB>APEBBQ TFQE A>Q> >?LRQ QEB K>QFLK>l M>OHP FK QEB TBPQBC
1Q>QBP 7LRO @LTLOHBO CLOJ>QQBA QEB TLOH?LLH >KA E>P >PHBA VLR QL OBSFBT FQ CLO @LKPFI
>IPL KBBA QL MOBM>OB FQ CLO MORQORPKD PELTP ELT QEB PB@LKA M>DB LC QEB cKFPEBA TLOH
PEBBQ TFIl >MMB>0 FK .OFKQ .OBSFBT
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2EB cOPQ QEFKD VLR >0OB DLFKD QL AL FP OBSFBT QEB TLOHPEBBQ CLO CLOJ>QQFKD FK@LKPFPQB
1@OLII QEOLRDE QEB TLOHPEBBQ >KA IL@>QB QEB CLIILTFKD CLOJ>QQFKD BOOLOP

2EB CLOJ>QQFKD LC QEB 3Q>E I>?Bl ALBP KLQ J>Q@E QEB LQEBO PQ>QBP

2EB 7B>0 $PQ>?IFPEBA S>IRBP CLO '>T>FF >0OB KLQ @BKQBO >IFDKBA IFHB QEB LQEI
VB>0OP

2EB @BIIP CLO QEB ,BS>A> A>Q> PELRIA E>SB QEB P>JB DOBBK cll @LILO >P QEB LQE
>IQBOK>QFKD PQ>QBP

2EB KRJ?BO LC AFDFQP >CQBO QEB AB@FJ>I MI>@B CLO QEB 1FWB S>IRBP FP FK@L
IPL QEBPB S>IRBP PELRIA ?B CLOJ>QQBA TFQE "LJJ> PQVIB QL J>HB QEBJ B>PFBO
QL OB>A
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2L cU QEBPB BOOLOP @LJMIBQB QEB CLIILTFKD PQBMP

+BODB "BKQBO "E>KDB QEB CLKQ PFWB QL >KA >MMIV ILIA CLOJ>Q
"BKQBO >IFDK " "

MMIV QEB DOBBK cll @LILOQL $ ?BPROB QL J>Q@E QEB DOBBK cll @LILO LC QEE
LQEBO PQ>QBP

1BIB@Q $ $ >KA>MMIV "LIJ> 1QVIB 3PB gK@OB>PB #B@FJ>| >KA LO #B@OB>PB
#B@FJ> RKQFI LKB AFDFQ >MMB>0OP >CQBO QEB AB@FJ>I MI>@B CLO >Il S>IRBP
5EFIB VLR]OB cUFKD BOOLOP MOLLCOB>A QEB PEBBQ >KA @LOOB@Q >KV QVMLP

%FK>IIV IBQJP >AA @LILO QL QEB QTL PEBBQ Q>?P 2EB RPB LC @LILOBA Q>?P >PPFPQP FK K
?BQTBBK PEBBQ Q>?P

OFDEQ @IF@HQERCT?[ PEBBQ Q>0 ):= OM?LM ELIA ALTK NLF E?S ;H>
=FC=E NB? MB??N N:<

LFKQ QO0;< IFIL  >KA @ELLPB ><f0O? @LILO

LT OFDEQ @IF@H RESM|[ PEBBQ Q>? MLFKQQLIFIL >KA @ELLPB >K
NLHA? _@LILO 2E>QJP FQ

#c*" 01%*c*$  #+.) 00C*$

LT QE>Q VLR E>SB cUBA QEB FK@LKPFPQBK@FBP FK QEB CLOJ>QQFKD VLR AB@FAB QL >MMIV PL
QFKD QB@EKFNRBP QL J>HB QEB TLOHPEBBQ ILLH BSBK ?BQQBO 7LR >OB PREKDQEFSFOAIV
CHAQEB K>JBP LC QEB PQ>QBP TFQEFK QEB @BIIP

1BIB@Q  QEB @BIIP TFQE QEB PQ>QB I>?BIP

"IF@H QEB 'LJB Q>? LK QEB OF?7LK

gK QEB IFDKJBKQ DOLRM @IF@H-@EBFCAH?RQQLK PBEAOL?  ,LQF@B QE>Q QEB
K>JBP LC QEB PQ>QBP >OB KLT @BKQBOBA ?BQTBBK QEB QLM >KA ?LQQLJ ?LOABOP LC QEB

<:HES8 ?<:A@8AG !EBHC

2EB KBUQ KBT CLOJ>QQFKD PHFII FP QL @E>KDB QEB I>?BI FK $ COLJ 1FWB HJ TOQEFRYEB HJ
>CQBO HJ CLOJ>QQBA MBQELM=LCJIN
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#LR?IB @IF@H LK @Bl $ QL BKQBO $AFQ JLAB

1BIB@Q GRPQ GEB@>0BCRI KLQ QL PBIB@Q >KVQEFKD BIPB

-K QEB OF??LK 'LJB Q>? @IF@H QEB AF>ILD ?LU I>RK@EBO >OO0LT FK QEB %LKQ DOLRM

@ )= 1M2LM QEBOB FP KL AF>ILD ?LU I>RK@EBO CLO $U@BI CLO +>@ gKF

@ELLPBILG;N COLJQEB +BKR >0 @IF@®BFM QEBK @LK
QFKRB TFQE 1Q0BMP >KA

gK QEB $fB@QP PB@QFLK LC QEB %LAEQ'BMPU @EB@H QEB ?LOIAM=LCINBB
#CAOL?  "IF@H -)

1>SB QEBA6 $L;>?<IIE ;H> ,;,LEM ciB

<:HES8 BAG -45 <A BE@4G 8?7F <47B: BK

- 0ct$ +(1)* 43 ("

LT QE>Q VLR E>SB cUBA QEB @BIl >KA QBUQ CLOJ>QQFKD VLR >0OB OB>AV QL OBSFBT QEB TLOH
.OFKQ .OBSFBT 7LR TFIl KLQF@B QE>Q QEB TLOHPEBBQ FP MOFKQFKD LK JRIQFMIB M>DBP >KA VLR
TE>Q B>@E @LIRJIK LC A>Q> OBMOBPBKQP LK PLJB LC QEB M>DBP

5FQE QEB IE4785BB> 4A7 )4E>F cIB PQFII LMBK >KA QEB .>OHP Q>? PBIB@QBA DL QL I>@H
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PQ>DB 4FBT ?V @IF@HFKD QEB %FIB Q>? LK QEB OF??LK 1BIB@Q .OFKQ COLJ QEB JBKR
= +>@ 3PBOP @ELLRBFZOLJ QEB +BKR >0 >KA QEBK @ELLEBIN

"IF@H QEOLRDE B>@E LC QEB M>DBP 2EB TLOHPEBBQ FP @ROOBKQIV MOFKJFKD LK CLRO
+>@ RPBOP J>V LKIV PBB QEOBB M>DBP ?RQ QE>Q FP LH TFQE QEB "FQV >KA 1FWBP @LIRJ
MOFKQFKD LK PBM>0>QB M>DBP COLJ QEB OBPQ LC QEB A>Q>

"E>KDB QEB -OFBKQ>QFLK COLJ .LOQO>FQ QL *>KAP@>MB 2EFP cQP >II LC QEB @LIRIKP LK |
M>DB Il LC QEB @LIRJKP >OB KLT LK QEB P>JB M>DB ?RQ QEB PB@LKA >KA QEFOA M>DBP E
KL @LIRJK I1>?BIP QL FABKQFCV TE>Q FKCLOJ>QFLK FP FK B>@E @LIRIJK 7LR >OB DLFKD QL F

,LCHN 0OCNFQMOBMB>Q QEB cOPQ QEOBB OLTP LC QEB TLOHPEBBQ LK B>@E LC QEB MOFKQ!
2L PBQLCHN OCNFZMR KBBA QL BUFQ .OFKQ .OBSFBT

$UFQ I>@HPQ>DB 4FBT QEBK @IF@H QEB .>DB *>VLRQ Q>? LK QEB OF??7LK

"IF@H QEB .OFKQ 2FQIBP ?RQQLK FK QEB .>DB 1BQRM DOLRM LK QEB OF??LK 2EB AF>ILD ?LLl
FK#CAOL? PELRIA >MMB>0

"IF@H QEB 1EBBQ Q>? FC KB@BPP>OV

"IF@H FK QEEBM NI L?J?;N ;N NIJ  ?LU 8 FHE8 LBHE <AFS8EG<BA CB<AG <F 5?<A><A: <A G;4G 5I
589BE8 @BI<A: BA GB G;8 A8KG FG8C
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gK QEB TLOHPEBBQ PBIB@Q OLTP QEOLRDE 2EB QBBRIA KLT >MMB>0 FK QEB
JOQMNIL?I?;N;N NI ?LU

"IF@H -)

7LR TFII KLQ PBB > @E>KDB QL QEB TLOHPEBBQ FK ,LOJ>I SFBT PL VLR TFIl KBBA QL OBQROK QL .OFtl

SFBT 5EFIB ILLHFKD FK .OFKQ .OBSFBT VLR TFIl KLQF@B QE>Q QEB M>DBP >0OB ?0OB>HFKD FK FK(
MI>@BP

&L QL .OFKQ .OBSFBT >KA ILLH >Q B>@E LC QEB M>DBP ,LQF@B QE>Q QEB cOPQ QEOBB OLT
KLT OBMB>QBA >Q QEB QLM LC B>@E M>DB

$UFQ !>@HPQ>DB 4FBT

/ECFF .?@L?MB?L

L?;NCHA ,LCHN OCNF?M

-MBK QEB .>DB 1BQRM AF>ILD ?LU >KA @IF@H QEB 1EBBQ Q>?
"IF@H FK QEB OLTP QL OBMB>Q >Q QLM ?LU LO QEB "LIRIJKP QL OBMB>Q >Q IBCQ ?LU
"IF@H FK QEB TLOHPEBBQ >KA PBIB@Q QEB OLT P LO @LIRJK P QE>Q VLR T>KQ QL OBMB>Q LK B>@F

c*/".0c*$ , $" S

LOF@B QE>Q QEB A>Q> CLO ">IFCLOKF> FP PMIFQ ?BQTBBK QEB cOPQ >KA PB@LKA M>DBP 7LR T>|
A>Q> CLO B>@E PQ>QB QL ?B QLDBQEBO LK QEB P>JB M>DB PL VLR KBBA QL @LKQOLI QEB M>DB ?C
>OB DLFKD QL PQ>0Q ?V FKPBOQFKD > M>DB ?0B>H ?BCLOB QEB ">IFCLOKF> A>Q> QL CLO@B FQ QL |
LKA M>DB QEBK VLR TFII JLSB QEB M>DB ?0B>H CLO QEB QEFOA M>DB FC KBBABA 2L J>HB QEBPB @
VLR >OB DLFKD QL TLOHARKL?;E ,L?PC?Q

"IF@H QEB 4FBT Q>? LK QEB OF??LK QERK?@IE®H?PC?Q  FK QEB 5LOH?LLH 4FBTP
&OLRM 7LRO P@OBBK PELRIA ILLH PFJFCADQR
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% +>@ 3PBOP FK QEB KBUQ M>0>DO>ME ?BILT QEB IL@>QFLK LC QEB >RQLJ>QF@ M>DB ?0B>HP .
AFfBOBKQ IL@>QFLKP 2E>Q]P LH

gK .>DB !OB>H .OBSFBT >RQLJ>QF@ M>DB ?0B>HP >0B AFPMI>VBA >P ALQQBA ?IRB IFKBP ,LQF@B QE
2IRB IFKBP >CQBO OLTP >KA 2EBPB IFKBP FKAF@>QB TEBOB $U@BI TFIl PQ>0Q > KBT M>DB %
TLOHPEBBQ VLR T>KQ QEB cOPQ M>DB QL ?0B>H ?BCLOB QEB ">IFCLOKF> A>Q> PL VLR >0B DLFKLC

>G;HO;F J;A? <L?E
1BIB@Q @Bl 5EBK FKPBOQFKD > M>DB ?0B>H VLR PBIB@Q QEB @BII ?BILT TEBOB VLR T>|
QEB M>DB ?0B>H QL >MMB>0
"IF@H QEB .>DB *>VLRQ Q>? LK QEB OF??LK
"IF@H QEB 'O0B>HP ?RQQLK FK QEB .>DB 1BQRM DELARDLPBB

1BIB@HM?LN ,;A? L?:E COLJ QEB JBKR 2EBOB FP KLT > PLIFA ?IRB IFKB >CQBO OLT
TEF@E FKAF@>QBP > J>KR>I M>DB ?0B>H QE>Q T>P FKPBOQBA

&L QL .OFKQ .OBSFBT ,LQF@B QE>Q QEB ">IFCLOKF> A>Q> KLT PQ>0QP LK QEB PB@LKA M>L
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5EFIB ILLHFKD >Q B>@E M>DB FK .OFKQ .OBSFBT VLR AB@FAB QE>Q QEB QEFOA M>DB PELRIA PQ>0
Q>K> 2L J>HB QEFP @E>KDB VLR >OB DLFKD QL JLSB QEB >RQLJ>QF@ M>DB ?0B>H QE>Q >MMB>
BS>A>

$UFQ I>@HPQ>DB 4FBT 1TFQ@E ?>@H QL .>DB !0B>H .OBSFBT FC KBBABA

*L@>QB QEB KBUQ ALQQBA ?IRB IFKB >RQLJ>QF@ M>DB ?0B>H

RQ VLRO MLFKQBO LSBO QEB ALQQBA ?IRB IFKB >KA FQ TFIl PTFQ@E QL > SBOQF@>| ALR?IE
>OO0LT "IF@H LK QEB ALQQBA ?IRB IFKB >KAAP®D-HBQ>K>

OBIB>PB QEB JLRPB ?RQQLK TEBK QEB IFKB FP >?LSB OLT >?LSB +LKQ>K> 2EB IFKB TFlII
KLT ?B > PLIFA ?IRB IFKB FKAF@>QFKD > J>KR>| M>DB ?0B>H

&L QL .OFKQ .OBSFBT 2EB +LKQ>K> A>Q> KLT >MMB>0OP >Q QEB QLM LC QEB QEFOA M>DB

5EFIB BS>IR>QFKD QEB M>DBP FK .OFKQ .OBSFBT VLR AB@FAB QE>Q QEBOB FP QLL JR@E TEFQB P
2LQQLJ LC QEB M>DBP 2L cU QEFP VLR >0B DLFKD QL @BKQBO QEB @LKQBKQP SBOQF@>IIV LK QEI

"IF@H QEB .>DB 1BQRM IFKH >Q QEB ?LQQLJ LC QEB 1BQQFKDP PB@QFLK LC I>@HPQ>DB 4FE
QEB .>DB 1BQRM AF>ILD ?LU

@ +>@ 3PBOP QEBOB FP KL ~.>DB 1BQRM IFKH_ FK .OFKQ .OBSFBT CLO $
CLO +>@ "IF@H QEB +>ODFKP IFPQ >O0LT FKPQB>A >KA @ELLPB A +>K>[
"RPQLJ +>ODFKP_ QEBK @LKQFKRB TFQE QEB PQBMP ?BILT

"IF@H LK QEB +>0ODFKP Q>?
gK QEB "BKQBO LK M>DB PB@QFLK @EB@H QEB ?LU CLO 4BOQF@>IIV QEBK @IF@H -)
OBSFBT B>@E M>DB FK .OFKQ .OBSFBT QL PBB QEB @E>KDBP $UFQ I>@HPQ>DB 4FBT

" 0c*$ %" 1", * #++0". 1/c*$ ,$" (5+10 2c"3

LT QE>Q QEB TLOHPEBBQ FP MOFKQFKD LK QEOBB M>DBP TFQE M>DB ?0B>HP FK >MMOLMOF>QE
>OB OB>AV QL >AA > EB>ABO TFQE QEB @ROOBKQ A>QB >KA cIBK>JB 7LR TFIl >IPL >AA > CLLQBO TF
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M>DB KRJ?BO >KA QEB QLQ>| KRJ?BO LC M>DBP QE>Q TFII 3M¥IBK® >P 7LR >OB DLFKD QL BAFQ
QEB EB>ABO >KA CLLQBO FK .>DB *>VLRQ 4FBT

"IF@H QEB 4FBT Q>? LK QEB OF??LK >KA @IF@H QEB .>DB *>VLRQ ?RQQLK FK QEB 5LOH?LLH
DOLRM

2EB TEFQB PM>@B >Q QEB QLM LC QEB TLOHPEBBQ PELRIA P>V AA EB>ABO .I>@B QEB JLRF
MLFKQBO LSBO QEB IBCQ PB@QFLK LC QEB 'B>ABO >KA @IF@H QL >@QFS>0QB QE>Q PB@QF

% +>@ 3PBOP PELRIA J>HB PROB QEB JLRPB MLFKQBO QROKP FKQL > PJ>Il M>DB F@LK
QEBK @IF@H FK QEB IBCQ PB@QFLK LC QEB 'B>ABO

"IF@H QEB 'B>ABO %LLQBO 2LLIP #BPFDK Q>? LK QEB OF??7LK

"IF@H QEBLL?HN N? ?RQQLK FK QEB 'B>ABO %LLQBO $IBJBKQP DOLRVAGBB
gKPBOQFKD QEB A>QB QEFP T>V TFIl FKPBOQ > cBIA QE>Q TFIl RMA>QB BSBOV QFJB QEB TLC
LMBKBA

"IF@H FK QEB OFDEQ PB@QFLK LC QEB 'B>ABTFHFHaE? ZEBQLK FK QEB 'B>ABO
%LLQBO $IBJBKQP DOLRM#BBBL?  gKPBOQFKD QEB cIBK>JB QEFP T>V TFIl FKPBOQ >
cBIA QE>Q TFIl RMA>QB FC QEB cIBK>JB FP @E>KDBA

"IF@H QBBNI #IIN?L  ?RQQLK FK QEB ,>SFD>QFLK DOLRM LC @LJJ>KAP
gK QEB @BKQBO PB@QFLK LC QEB CLLQBO QVNBTFERETLPM>@B >CQBO FQ

"IF@H QEB? *OG<?L ?RQQLK FK QEB 'B>ABO %LLQBO $IBJBKQP DOLRCAGBB
QEBK QVMB > PM>@B >CQB@TEB@LAB QE>Q >MMB>OP

2VMB QEB TLMYTFQE > PM>@B >CQBO FQ QEBK@IR@AH@ER?M ?RQQLK FK QEB
'B>ABO %LLQBO $IBJBKQP DOLRM #BBOL?  2EB CLLQBO PELRIA J>GHOEOL?

"IF@H >KVTEBOB LK QEB TLOHPEBBQ QL @ILPB QEB %LLQBO BAFQFKD

0BSFBT QEB TLOHPEBBQ >D>FK FK .OFKQ .OBSFBT .>V @>0OBCRI >QQBKQFLK QL QEB M>DB k
FK QEB CLLQBO QL BKPROB QEBV TFIl MOFKQ @LOOB@QIV QEBK BUFQ !>@HPQ>DB 4FBT

4FBT QEB @LOOB@Q MOFKQ MOBSFBT P@OBBKPELQ ?BILT FK %FDROB

"EB@H QEB PMBIIFKD LK >l LC QEB TLOHPEBBQP >KA J>HB >KV KB@BPP>0V @E>KDBP 1>SB
PR?JFQ QEB IE4785BB> 4A7 )AE>F TLOH?LLH

<HE8 "8478E BBGS8E ?8@8AGF SHGGBAF
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/ECFF .?@L?MB?L

CcHM?LNCHA ,;A? *OG<?LM

gK .>DB *>VLRQ 4FBT @IF@H FK QEB PB@QFLK LC QEB EB>ABO LO CLLQBO TEBOB VLR T>KQ QEB M>I
2BO QL >MMB>0

2VMB QEB TLOA .>DB CLIILTBA ?V > PM>@B >KA QEBK @IF@H QEB .>DB ,RJ?BO ?RQQLK FK QEI
'B>ABO %LLQBO $IBJBKQP DOLRM LK QEB 'B>ABO %LLQBO 2LLIP #BPFDK OF??LK 2EFP TFIl @0B>Ql
.>DB

gC ABPFOBA QVMB > PM>@B >CQBO QEB 9.>DB: @LAB QEBK QVMB QEB TLOA LC CLIILTBA ?V > PM>@
@IF@H QEB ,RJ?BO LC .>DBP ?RQQLK 2EFP TFIl @OB>QB .>DB LC

'?S 0;E?;Q;SM

IT>VP @EB@H QEB CLOJ>QQFKD LC VLRO TLOHPEBBQP CLO @LKPFPQBK@V

gC > TLOHPEBBQ FP MOFKQFKD LK JRIQFMIB M>DBP RPB .OFKQ 2FQIBP QL OBMB>Q OLTP >Q QEB (
@LIRJIKP >Q QEB IBCQ LC BSBOV M>DB QL J>HB FQ B>PFBO QL FKQBOMOBQ QEB A>Q>

gKPBOQ J>KR>| M>DB ?0B>HP >P KBBABA FK .>DB |OB>H .OBSFBT QL @LKQOLI TEBOB |> KBT M>DI
?BDFKP

+RIQFMIB M>DB TLOHPEBBQP PELRIA FK@IRAB QEB M>DB KRJ?BO FK BFQEBO QEB EB>ABO LO CLLC
PROB QL FKPBOQ QEB .>DB ,RJ?BO BIBJBKQ PL QE>Q QEB @LOOB@Q M>DB KRJ?BO TFIl AFPMI>V LK
M>DB LC QEB TLOHPEBBQ

00.c 10c+*
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BJA?B47 4G4 <?8)+ 4G4

$Q0Q> >KA *R@F>K 0BAAFKD >0B > OB@BKQIV J>O0FBA @LRMIB IFSFKD FK .LOQI>KA -OBDLK *R@!
M>0Q QFJB >KA >QQBKAP QEB IL@>| @LJJRKFQV @LIIBDB $QQ> TLOHP >P > J>OHBQFKD J>K>DBO >(
FKD @LIJM>KV FK ,LOQE .LOQI>KA 2EBV >OB QOVFKD QL AB@FAB FC QEBV @>K >fLOA QL JLSB QL

>M>0QJBKQ LKB QE>Q FP @ILPBO QL TLOH >KA P@ELLI 2EBV T>KQ QL RPB $U@BI QL BU>JFKB QEBI
ELIA ?RADBQ 2EBV E>SB PQ>0QBA QEBFO ?RADBQ PMOB>APEBBQ ?RQ QEBV KBBA VLRO EBIM TFQE

-MBK QEB cIB K>JBA,. I:N;  >KA QEBK P>SB FQ >P>>CHA
gKPBOQ QTL KBT OLTP >Q QEB QLM LC QEB TLOHPEBBQ
$KQBO QEB CLIILTFKD QBUQ

">QBDLOV

! gQBJ

" (>KR>0V

- 7B>0IV 2LQ>l >AGRPQ @LIRJIK TFAQE >P KBBABA QL cQ QEFP QBUQ

3PFKD QEB QBUQ FK @BIl" RPB RQLcll QL cll FK QEB JLKQEP %B?0OR>0V QEOLRDE #B@BJ?E
@BIIP# , AGRPQ @LIRJK TFAQEP >P KBBABA QL cQ QEB K>JBP LC QEB JLKQEP FK QEBPB
@LIRJIKP

ILIA >KA @BKQBO >IFDK >II LC QEB EB>AFKDP FK OLT

2VMB »>>CHA #,GCFS O>A?N[FK +BODB "BKQBO - +>HB QEFP QBUQ MLFKQ
<|F>

,BUQ VLR KBBA QL @LJIMIBQB QEB JLKQEIV S>IRBP CLO PLJB LC QEB FK@LJB >KA BUMBKPB
FQBJP gK QEB OLTP CLO gK@LJB gK@LJB +LOQD>DB 0BKQ 'LIBLTKBOP 0BKQ gKPRO
>K@B ">0 gKPRO>K@B ">0 .>VJIBKQ >KA &VJ %BBP +BJ?BOPEFMP @LMV QEB S>IRBP CLO (>
R>0V QL QEB @BIIP CLO %B?0OR>0V QEOLRDE #B@BJ?BO

3PB QEB 2LQ>IP Q>? FK QEB /RF@H K>IVPFP QLLI QL >AA QEB 13+ QL "LIRJK - #BIBQB QEB CL
JRISPCOLI- - - - >KA-

%+>@ 3PBOP PELRIA RPB QEB RQL1RJ QLLI QL @>I@RI>QB QEB QLQ>IP FK "LIRJK - 1FK@B \
>OB RPFKD QEB RQL1RJ QLLI VLR J>V KLQ E>SB QL ABIBQB >KV CLOJRI>P FK QEB @BIIP IFPC
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FK1QBM >?LSB IPL QEB/RF@H K>IVPFP QLLI TFIl >RQLI>QF@>11V ?LIA QEB S>IRBP FK "LI
RJK - +>@ 3PBOP PELRIA ?LIA @BIIP - -

gKk" , RPBQEB 13+ CRK@QFLK QL @>I@RI>QB QEB 2LQ>I gK@LJB CLO B>@E JLKQE

1FJFI>0 QL PQBM RPB QEB 13+ CRK@QFLK QL @>I@RI>QB QEB 2LQ>I'LJB $UMBKPBP 2LQ>I
*ESFKD $UMBKPBP 2LQ>l 20>KPMLOQ>QFLK $UMBKPBP 2LQ>| $KQBOQ>FKJIBKQ $UMBKPBP
2LQ>| .BOPLK>I $UMBKPBP CLO B>@E JLKQE

3PB QEB 13+ CRK@QFLK QL @>I@RI>QB QEB 7B>0IV 2LQ>| .BOPLK>|I $UMBKPBP FK @BII -

%L0OJ>Q QEB KRIBOF@>I A>Q> FK OLT >P "ROOBK@V TFQE KL AB@FJ>I MI>@BP >KA TFQE >
?LOABO %LOJ>Q >Il QEB QLQ>I OLTP >P "ROOBK@V TFQE KL AB@FJ>I MI>@BP >KA TFQE > QL
ABO OLTP >KA

MMIV QEB "LJJ> CLOJ>Q TFQE KL AB@FJ> MI>@BP FK >Il QEB LQEBO OLTP
gk  QVMB ®IN;F "RI?HM?M.

gk" BKQBO > CLOJRI> QE>Q >AAP QLDBQEBO >RRI?BEB =;N?AILSNIN;FMCLO (>KR
>0V "LMV QEB CLOJRI> FK" QL# -

gK  QVMB #?N cH=IG? _ ILIA >KA FKABKQ QEFP QBUQ IPL ?LIA"

gk" BKQBO > CLOJRI> QE>Q @>I@RI>QBP QEB AFfBOBK@B ?BQTBBK 2LQ>I gk@LJB >KA 2LQ
$UMBKPBP 2LQ>l gk@LJB 2LQ>l $UMBKPBP CLO (>KR>OV "LMV QEFP CLOJRI> QL # -

%LOJ>Q QEB A>Q> FK OLTP >KA >P"ROOBK@V TFQE KL AB@FJ>I MI>@BP ILIA- >KA
- AA>2LM >KA #LR?IB ILQQLJ ILOABO QL QEB A>Q> FK OLT

1BIB@Q" , 3PBQEB/RF@H K>IVPFP QLLI QL >AA A>Q> ?>0P QL QE. P A=@SPBOP
PELRIA RPB QEB "LKAFQFLK>| %LOJ>QQFKD QLLI LK QEB OF??LK 2EB KBD>QFSB S>IRBP PELR
>RQLJ>QF@>IIV E>SB > OBA A>Q> ?>0 >KA QEB MLPFQFSB S>IRBP TFIl E>SB > ?IRB A>Q> ?>0

gKk! QVMB*?Q%IG? _ $KQBO >K g% PQ>QBJBKQ FK " QE>Q AFPMI>VP QEB TLOAAL_FC
QEB >JLRKQ FK" FP IBPP QE>K LO BNR>I QL WBOL >KA "+>V?B_ FC QEB >JLRKQ FP DOB>QBC
QE>K WBOL "LMV" QL# ,

"EB@H QL PBB FC VLRO g% PQ>QBJBKQ TLOHBA @LOOB@QIV FK OLT gC QEB @BIIP P>V AL
QEB A>Q> ?>0 FK QEB @BII >?LSB FQ FP OBA >KA ~+>V?B_ TEBK QEB A>Q> ?>0 FK QEB @BI| >
FP ?IRB VLRO g% PQ>QBJBKQ FP @LOOB@Q

OBSFBT QEB TLOHPEBBQ FK .OFKQ .OBSFBT +>HB >KV @E>KDBP KBBABA QL J>HB QEB TLOH
PEBBQ MOFKQ LK LKB M>DB TFQE I>KAP@>MB LOFBKQ>QFLK

0BK>JB QEBZ/B??N [ PEBBQ Q>?

#LR?IB @IF@H QEB ~1EBBQ _ Q>?
2VMB O>A?N >KA MOBPP $KQBO

"E>KDB QEB @LILO LC QEB PEBBQ Q>?

OFDEQ @IF@H QEB ~NIRADBQ_ PEBBQ Q>?
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% +>@ 3PBOP PELRIA ELIA ALTK QEBE?S >KA @IF@H QEB 'RADBQ PEBBQ Q>?
LFKQ QL #2>? "LILO_ @ELLPBGBBI@LILO
"EB@H QEB PMBIIFKD LK >Il LC QEB TLOHPEBBQP >KA J>HB >KV KB@BPP>0V @E>KDBP 1>SB
. .2>>CHA TLOH?LLH

"LIM>0OB VLRO TLOH TFQE QEB PBIC @EB@H >KR7TBIQ HBW QEBK PR?JFQ QEPR>
>CHATLOH?LLH >P AFOB@QBA ?V VLRO FKPQOR@QLO

00.c 10c+*
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BJA?B47 4G4 <78, 74GA4

)C>M Ib??  ORQE )L?0>K LTKP > @LfBB PRMMIV @LIM>KV K>JBA +FA>P"LfBB 1EB KBBAP PLJB

EBIM TOFQFKD QEB CLOJRI>P CLO QEB LOABO CLOJ PEB RPBP QL FKSLF@B @RPQLJBOP 7LR TFII KB
QEB CLOJRI>P CLO >Il LC QEB @>I@RI>QFLKP LK QEB CLOJ 1LJB LC QEB JLOB @LJMIBU M>OQP >O
JFKFKD FC QEB @RPQLJBO TFIl DBQ > AFP@LRKQ ?>PBA LK QEB @RPQLJBO PQ>QRP >P TBIl >P QE
@E>0ODB LOABOPLSBO DBQ COBB PEFMMFKD 7LR TFIl RPB g% CRK@QFLKP CLO ?LQE LC QELPB @

-MBK QEB I;N; TLOH?LLH >KA P>SB QEB TLOH?LLH >E>;M 1b??

$KQBO QEB CLIILTFKD LOABO FKCLOJ>QFLK
-OABO
-OABO #>QB RPB > CRK@QFLK QE>Q AFPMI>VP QEB @ROOBKQ A>QB

$KQBO QEB CLIILTFKD !FIIFKD gKCLOJ>QFLK
[;G;HNB; .;CNN
/3 N1J?L (H ,ILNF;H> +.

M;G;HNB; L;CNN TG;CF =IG

%LO QEB 1EFMMFKD gKCLOJ>QFLK @OB>QB CLOJRI>P RPFKD @Bl OBCBOBK@BP QL AFPMI:
PMLKAFKD FKCLOJ>QFLK COLJ QEB !FIIFKD gKCLOJ>QFLK PB@QFLK %LO BU>JMIB QEB "RPC
@BII TFIl AFPMI>V QEB K>JB LC QEB @RPQLJBO FK @BII "

gk QEBO>KDB! $ BKQBO QEB CLIILTFKD FQBJ LOABOP

cN?G 1?M=LCJINCIH -NS 1HCN ,LC=?

) #>0OH +L@E>)"RMP  M>@H

& #B@>C #>0OH OL>PQ Z &OLRKA 1?

! -OD>KF@ #>0OH OL>PQ Z 5ELIB IB>K 1?

) "E>F *>QQB) "RMP  M>@H

gK @BIl % BKQBO >K g% CRK@QFLK QE>Q QBPQP TEBQEBO QEB LOABO NR>KQFQV FK @Bl
DOB>QBO QE>K WBOL IC FQ FP OBQROK QEB S>IRB LC QEB/QV FK# JRIQFMIFBA ?V QEB
OF@B FK$ LQEBOTFPB OBQROK KL QBUQ ?V BKQEOEEB 1<?? A887 GB HF8 4 9BE@H?4


https://openoregon.pressbooks.pub/app/uploads/sites/152/2016/10/SC3-data.xlsx
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9BE G;8 /4?H8 <9 -EH8 4E:H@8AG

"LMV cll QEFP CLOJRI> FKQL QEB LQEBO @BIIP FK QEB O>K&83:584HE8 GB 6BCL G;8
9BE@H?4 GB 47?? B9 G;8 VG8@ -BG47? 68?7?F 8I8A <9 <G <F 4 5?4A> EBJ 2BH J4AG G;8 JBE>F;88C
CE8C4ES87 9BE BE78EF J<G; @BES8 <G8@F <A G;8 9HGHES

gK @Bll % @>I@RI>QB QEB PRJ LC >l LC QEB gQBJ 2LQ>| @BIIP

gK @Bl % RPB >K g% CRK@QFLK QL @>I@RI>QB QEB AFP@LRKQ >JLRKQ CLO QEFP LOABO
QEB @RPQLJBO]P PQ>QRP TEF@E FP CLRKAFK % gC QEB @RPQLJBO]P PQ>QRP FP .OBCB
AFP@LRKQ >JLRKQ TFII ?B QEB -OABO 1R?QLQ>I QFJBP QEB AFP@LRKQ MBO@BKQ>DB CLRK
| LQEBOTFPB QEB AFP@LRKQ >JLRKQ TFII 7B WR@L 2BH J<?? A887 GB HF8 4 9BE@H?4

9BE G:8 /47H8 <9 -EH8 4E:H@8AG

2BPQ VLRO g% CRK@QFLK QL J>HB PROB QE>Q FQ PQFII TLOHP FC QEB @RPQLJBO FP ,-2 MC
ABIBQFKD QEB TLOA .OBCBOOBA F&HMB PROB VLR AL KLQ BKA RM TFQE >K BOOLO JBP
P>DB gC VLR DBQ >K BOOLO JBPP>DB @EB@H QEB g% CRK@QFLK >KA J>HB QEB @E>KDBP

">|@RI>QB QEB #FP@LRKQBA 2LQ>| CLO QEFP LOABG A& @BIH%<@C?8 FH5GE46G<BA 9BE
@H?4

gK @BIl % RPB >K g% CRK@QFLK QL AFPMI>V QEB @LOOB@Q 1EFMMFKD "E>ODB ?>PBA LK
>JLRKQ LC QEB #FP@LRKQBA 2LQ>| gC QEB #FP@LRKQBA 2LQ>| FP DOB>QBO QE>K LO BNR>
%O0BB 1EFMMFKD +FKFJRJ CLRKA FK @BIl! QEB 1EFMMFKD "E>ODB FP WBOL LQEBOTFPB
1EFMMFKD "E>ODB FP  LC QEB #FP@LRKQBARGRBH J<?? A887 GB HF8 4 9BE@H?4 9BE G;8
/4?7H8 <9 4?7F8 GB 6476H?4G8 J;4G B9 G;8 <F6BHAGS87 -BG4? J<?? 58

">|@RI>QB QEB gKSLF@B 2LQ>| FK @&BIE%;<F J<?? 58 G;8 GBG4? B9 G;8 <F6BHAGS87 -BG47? 4A7
G:8 ,;<CC<A: 4E:8

2>HB > @OFQF@>I! ILLH >Q VLRO TLOHPEBBQ QL BKPROB QE>Q >II LC QEB KRJ?BO >KA @BII C
QFKD FP MOLCBPPFLK>I

OBSFBT QEB TLOHPEBBQ FK .OFKQ .OBSFBT +>HB >KV @E>KDBP KBBABA QL J>HB QEB TLOH
PEBBQ MOFKQ LK LKB M>DB

"EB@H QEB PMBIIFKD LK >II LC QEB TLOHPEBBQP >KA J>HB >KV KB@BPP>0V @E>KDBP 1>SB
| )C>M Ib?? TLOH?LLH

1R?JFQ QEB )C>M 1b?? TLOH?LLH >P AFOB@QBA ?V VLRO FKPQOR@QLO

00.c 10c+*

N "E>MQBO 1@LOB2V ,LOBBK !IOLTK OQ 1@EKBFABO >KA +>0V 1 WKA "LIJIIRKFQV "LI

IBDBFP IF@BKPBA RKABO
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-KB LC QEB JLPQ FIMLOQ>KQ QEFKDP QL @LKPFABO TEBK RPFKD @E>0OQP FK $U@BI FP QE>Q QEBV
QL ?B RPBA CLO @LJIRKF@>QFKD >K FAB> QL >K >RAFBK@B 7LRO >RAFBK@B @>K ?B OB>AFKD VL
FK > TOFQQBK AL@RJBKQ LO IFPQBKFKD QL VLR FK > IFSB MOBPBKQ>QFLK gK C>@Q $U@BI @E
FIMLOQBA LO M>PQBA FKQL 5LOA AL@RJIBKQP LO .LTBO.LFKQ PIFABP TEF@E PBOSB QEFP SBOV M
@LJIRKF@>QFKD FAB>P QL >K >RAFBK@B IQELRDE QEBOB >OB KL ORIBP PBQ FK PQLKB CLO RPF
@E>0QP CLO @BOQ>FK A>Q> QVMBP PLJB @E>0Q QVMBP >0OB ABPFDKBA QL @LJJRKF@>QB @B(
?BQQBO QE>K LQEBOP 2EFP @E>MQBO BUMILOBP KRIBOLRP @E>0QP QE>Q @>K ?B RPBA CLO > S
MLPBP gK >AAFQFLK TB TFIl BU>JFKB CLOJ>QQFKD @E>0QP >KA RPFKD QELPB @E>0QP FK 5LOA >
LFKQ AL@RJBKQP

00.c 10c+*

A>MQBA ?V '>lIFB .RK@L@E>0 >KA ,LOBBK !|OLTK COLQL 3PB +F@OLPLCQ $U@BI 2EB ">OBBOP FK
.O>@QF@B 1BOABMQBA ?REB 1>VILO %LRKA>QFBEQELRQ >QQOF?RQFLK >P OBNRBPQBA ?V QEB TLO|
LOFDFK>I @OB>QLO LO IF&g®KFPBEBKPBA RKABD," 1
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4.1Choosing a Chart Type

(" *c*$ + &" 0c2"/

"LKPQOR@Q > IFKB @E>0Q QL PELT QFJBIFKB >KA @LIJM>OFPLK QOBKAP

*B>OK ELT QL RPB > @LIRIJK @E>0Q QL PELT LKB >KA QTL COBNRBK@V AFPQOF?RQFLKP
"OB>QB >KA CLOJ>Q > J>M @E>0Q

gKPBOQ > CRKKBI @E>0Q

*B>OK ELT QL RPB > MFB @E>0Q QL PELT QEB MBO@BKQ LC QEB QLQ>I CLO > A>Q> PBQ
"LIM>OB QEB AFfBOBK@B ?BQTBBK > @LIRIK @E>0Q >KA > 250 @E>0Q

"LKPQOR@Q @LIRIK @E>OQP QL PELT ELT > MBO@BKQ LC QLQ>I @E>KDBP LSBO QFJB

2EFP PB@QFLK OBSFBTP QEB JLPQ @LJJLKIV RPBA $U@BI @E>0Q QVMBP 2L ABJLKPQO>QB QEB
@E>0Q QVMBP >S>FI>?IB FK $U@BI FQ FP KB@BPP>0OV QL RPB > S>OFBQV LC A>Q> PBQP 2EFP FP KE
QL ABJLKPQO>QB QEB @LKPQOR@QFLK LC @E>0OQP ?RQ >IPL QL BUMI>FK ELT QL @ELLPB QEB OFDE
DFSBK VLRO A>Q> >KA QEB FAB> VLR FKQBKA QL @LJJRKF@>QB

%++/c*$ % .0 05,"

IBCLOB TB ?BDFK IBQ]P OBSFBT > CBT HBV MLFKQP VLR KBBA QL @LKPFABO ?BCLOB @OB>QFKD >
$U@BI

0B? _LMN CM C>?HNC@SCHA SIOL C>?; IL G?MMRAPFIMLOQ>KQ QL HBBM FK JFKA QE>Q QEB

MOFJ>0V MROMLPB LC > @E>0Q FP QL MOBPBKQ NR>KQFQ>QFSB FKCLOJ>QFLK QL >K >RAF
CLOB VLR JRPQ cOPQ AB@FAB TE>Q JBPP>DB LO FAB> VLR TFPE QL MOBPBKQ 2EFP FP @OF
EBIMFKD VLR PBIB@Q PMB@Fc@ A>Q> COLJ > TLOHPEBBQ QE>Q TFII ?B RPBA FK > @E>0Q 2
LRQ QEFP @E>MQBO TB TFIl OBFKCLO@B QEB FKQBKABA JBPP>DB cOPQ ?BCLOB @OB>QFK

0B? M?=IH> E?S JICHN CM M?F?=NCHA NB? LCABN =B;.NERSE>0Q QVMB VLR PBIB@Q TFII
ABMBKA LK QEB A>Q> VLR E>SB >KA QEB JBPP>DB VLR FKQBKA QL @LJIRKF@>QB

0B? NBCL> E?S JICHN CM C>?HNC@SCHA NB? P;FO?M NB;N MBIOF> ;JJ?;L IHNB? 4 ;H>5
;R?M -KB LC QEB T>VP QL FABKQFCV TEF@E S>IRBP ?BILKD LK QEB 6 >KA 7 >UBP FP QL PHBQ
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QEB @E>0Q LK M>MBO cOPQ gC VLR @>K SFPR>IFWB TE>Q VLRO @E>0Q FP PRMMLPBA QL |
TFIl E>SB >K B>PFBO QFJB PBIB@QFKD FKCLOJ>QFLK @LOOB@QIV >KA RPFKD $U@BI QL @LI

BfB@QFSB @E>0Q QE>Q >@@RO>QBIV @LJJRKF@>QBFO’IRO JBPBDBIBMP |BCLOB
"LKPQOR@QFKD >K $U@BI "E>0Q_ MOLSFABP > ?0FBC PRJJ>OV LC QEBPB MLFKQP

cHN?ALCNS B?=E

;L?@OFFS /?F?=N ;N; 3B?H L?;NCHA ; B;LN

(RPQ ?B@>RPB VLR E>SB A>Q> FK > TLOHPEBBQ ALBP KLQ JB>K FQ JRPQ >Il ?B MI>@BA LKQL > @E>0Q 5EBK @
> @E>0Q FQ FP @LJJLK CLO LKIV PMB@Fc@ A>Q> MLFKQP QL ?B RPBA 2L ABQBOJFKB TE>Q A>Q> PELRIA ?B R
@OB>QFKD > @E>0Q VLR JRPQ cOPQ FABKQFCV QEB JBPP>DB LO FAB> QE>Q VLR T>KQ QL @LJIRKF@>QB QL >

2>?IB  )BV 1QBMP ?BCLOB "LKPQOR@QFKD >K $U@BI "E>0Q

IN?J 1?M=LCINCIH
1?2_H? SIOL gABKQFCV QEB J>FK FAB> VLR >0OB QOVFKD QL @LJJRKF@>QB QL >K >RAFBK@B gC QEBOB FP KL J>FK MLFKQ LO FIMLO
G?MM;A? JBPP>DB QE>Q @>K ?B OBSB>IBA ?V > @E>0Q VLR JFDEQ T>KQ QL NRBPQFLK QEB KB@BPPFQV LC @OB>QFKD > @E>0C

c>?HNC@S NB? >;N; -K@B VLR E>SB > @IB>0 JBPP>DB FABKQFCV QEB A>Q> LK > TLOHPEBBQ QE>Q VLR TFIl KBBA QL @LKPQOR@Q > @E>0Q
SIO H??> @>PBP VLR J>V KBBA QL @OB>QB CLOJRI>P LO @LKPLIFA>QB FQBJP FKQL ?0L>ABO @>QBDLOFBP

/?F?=N; =B;LN NSJ? 2EB QVMB LC @E>0Q VLR PBIB@Q TFIl ABMBKA LK QEB JBPP>DB VLR >0B @LJIRKF@>QFKD >KA QEB A>Q> VLR >0OB RPFK

CQBO VLR E>SB PBIB@QBA > @E>0Q QVMB VLR J>V cKA QE>Q AO>TFKD > PHBQ@E FP EBIMCRI FK FABKQFCVFKD TEF@!
c>?HNC@S NB? P;FO?MELRIA ?B LK QEB 6 >KA 7 >UBP gK $U@BI QEB >UBP >0OB
@ILNB?4;H>5 2EB "@>QBDLOV_ >UFP 3PR>IIV QEB ELOFWLKQ>| >UFP Z TEBOB QEB I>?BIP >0OB CLRKA
;R?M

2EB "S>IRB_ >UFP 3PR>IIV QEB SBOQF@>| >UFP Z TEBOB QEB KRJ?BOP >0B CLRKA

29+$ 1$0g$1 20$,# *g,$ " 02

2EB cOPQ @E>0Q TB TFIl ABJLKPQO>QB FP > IFKB @E>0Q %FDROB PELTP M>0Q LC QEB A>Q> C
RPBA QL @OB>QB QTL IFKB @E>0QP 2EFP @E>0Q TFIlI PELT QEB:QOBK?QL@PHBKABU


http://www.investopedia.com/terms/n/nasdaq.asp
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0B>A JLOB EQQM TTT FKSBPQLMBAF> @LJ QBOJP K K>PA>N >PM

2EFP @E>0Q TFII ?B RPBA QL @LJIRKF@>QB > PFIMIB JBPP>DB QL PELT ELT QEB FKABU E>P MBOCI
LSBO > QTL VB>0O MBOFLA 5B @>K RPB QEFP @E>0Q FK > MOBPBKQ>QFLK QL PELT TEBQEBO PQL@F
?BBK FK@OB>PFKD AB@OB>PFKD LO OBJ>FKFKD @LKPQ>KQ LSBO QEB ABPFDK>QBA MBOFLA LC Q

IBCLOB TB @OB>QB QEB IFKB @E>0Q FQ FP FIMLOQ>KQ QL FABKQFCV TEV FQ FP >K >MMOLMOF>Q!
QEB JBPP>DB TB TFPE QL @LJJRKF@>QB >KA QEB A>Q> TB E>SB 5EBK MOBPBKQFKD QEB QOBKA C
A>Q> LSBO > ABPFDK>QBA MBOFLA LC QFJB QEB JLPQ @LJJLKIV RPBA @E>0Q QVMBP >OB QEB II
>KA QEB @LIRIJK @E>0Q 5FQE QEB @LIRIK @E>0Q VLR >0B IFJFQBA QL > @BOQ>FK KRJ?BO LC ?>(
MLFKQP P PELTK ?BILT RICAOL?  >P QEB KRJ?BO LC ?>OP FK@OB>PBP LK > @LIRJK @E>0Q F
?B@LJIBP FK@OB>PFKDIV AFe@RIQ @K QBSACOPQ BU>JMIB QEBOB >OB MLFKQP LC A>Q> RPBA Q
@LKPQOR@Q QEB @E>0Q 2EFP FP DBKBO>IIV QLL J>KV A>Q> MLFKQP QL MRQ LK > @LIRIK @E>0Q
TB >OB RPFKD > IFKB @E>0Q


http://www.investopedia.com/terms/n/nasdaq.asp
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-RO IFKB @E>0Q TFIl PELT2(EB5? LC P>IBP CLO QEB, 1# /LK QEB 7 >UFP >KA QHRB KRJ

?BO LK QEB 6 >UFP ,LQF@B TEBK TB PBIB@Q QEB FKCLOJ>QFLK TB >OB FK@IRAFKD QEB @LIRJK EB:
I>?BIP $U@BI TFIl RPB QEB @LIRJK EB>AFKDP I1>?BIP QL FABKQFC\$B&@BE<tIBR QEB ELOFWLK

Q>I >UFP I1>?BIP +LKQE >KA QEB 4BOQIH@PBOFBP 4LIRJB

2EB CLIILTFKD PQBMP BUMI>FK ELT QL @LKPQOR@Q QEFP @E>0Q

BJA?B47 4G4 S?8" 4G4
-MBK A>Q> cIB" 4G4 >KA P>SB > cIB QL VLRO @LIMRQB® BLNCHA
>SFD>QB QL QEB=E OL?H> TLOHPEBBQ

'FDEIFDEQ QEB O>KDB LK QEB 1QL@H 20BKA TLOHPEBBQ ,LQB Z VLR E>SB PBIB@QBA
I>?Bl FK QEB cOPQ OLT >KA JLOB I>?BIP FK @LIRJK ! 5>Q@E TEBOB QEBV PELT RM FK VLRO @L
MIBQBA @E>0Q


https://openoregon.pressbooks.pub/app/uploads/sites/152/2020/06/CH4-Data.xlsx
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"IF@H QEB gKPBOQ Q>? LC QEB OF??7LK

"IF@H QEBH??RQQLK FK QBB.NM DOLRM LC @LJI>KAP "IF@H QEB cOPQ LMQFLK COLJ QEB
IFPQ TEF@E FP > ?>PF@ # *FKBPBB®QAOL? ,LQF@B $U@BI >AAP LO BJ?BAP QEB IFKB
@E>0Q FKQL QEB TLOHPEBBQ

<HE8 ,8786G<A: G;8 4F<6 %<A8 ;4EG


https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/10/fig4.2.png
https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/10/fig4.2.png
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(CH? B;LNPM IFOGH B;LN

5B @>K RPB ?LQE > IFKB @E>0Q >KA > @LIRJK @E>0Q QL FIIRPQO>QB > QOBKA LSBO QFJB 'LTBSBO > IFKE
C>0 JLOB BfB@QFSB TEBK QEBOB >OB J>KV MBOFLAP LC QFJB ?BFKD JB>PROBA %LO BU>JMIB FC TB >OB JB>|
cCQV QTL TBBHP > @LIRJK @E>0Q TLRIA OBNRFOB cCQV QTL ?>0P DBKBO>| ORIB LC QERJ? FP QL RPB > |
@E>0Q TEBK QTBKQV ?>0P LO IBPP >0OB OBNRFOBA @LIRIJK @E>0Q ?B@LJIBP AFe@RIQ QL OB>A >P QEB KRJ?|
BU@BBAP QTBKQV

#CAOL? PELTP QEB BJ?BAABA IFKB @E>0Q FK QEB 1QL@H 20BKA TLOHPEBBQ #L VLR PBB TEBOB
I>?BIP PELTBA RM LK QEB @E>0Q

,LQF@B QE>Q >AAFQFLK>I Q>?P LO @LKQBUQR>I Q>?P >0B >AABA QL QEB OF??LK 5B TFIl ABJLKPC
@LJJI>KAP FK QEBPB Q>?P QEOLRDELRQ QEFP @E>MQBO 2EBPB Q>?P >MMB>O0 LKIV TEBK QEB @E:
S>0QBA

LQB $U@BI RPBP QEOBB @LKQBUQR>I Q>?P CLO @E>OQP *>QBO SBOPFLKP RPB LKIV QTL $>@E E>P >li
QLLIP 2EBV >0B GRPQ LOD>KFWBA > IFQQIB AFfBOBKQIV
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P PELTK FK#CAOL? _ QEB BJ?BAABA @E>0Q FP KLQ MI>@BA FK >K FAB>I IL@>QFLK LK QEB TLOHF
PFK@B FQ FP @LSBOFKD PBSBO>| @BII IL@>QFLKP QE>Q @LKQ>FK A>Q> 2EB CLIILTFKD PQBMP AB.
JLK >AGRPQJBKQP QE>Q >OB J>AB TEBK TLOHFKD TFQE BJ?BAABA @E>OQP

JIPCHA ; =B.LN "IF@H >KA AO>D QEB RMMBO IBCQ @LOKBO LC QEB @E>0Q QL QEB @LO}

,LQB )BBM >K BVB LK VLRO MLFKQBO gQ TFIl @E>KDBHREK VLR >0OB FK QEB OFDEQ MI>@B QL JLSB VLRO @E>0C

?MCTCHA ; =B;LNI>@B QEB JLRPB MLFKQBO LSBO QEB ?LQQLJ ILTBO @LOKBO PFWFKD E>k
AO>D >KA AOLM QL >MMOLUFJ>QBIV QEB BKA LC "LIRJK g >KAOLT


https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/10/fig4.3.png
https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/10/fig4.3.png
http://catalog.flatworldknowledge.com/bookhub/reader/3371#manzoexcel_1.0-ch04_s01_s01_f03
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,LQB HBBM >K BVB LK VLRO MLFKQBO gQ TFIl @E>KDB'ERRLVLR >0OB FK QEB OFDEQ MI>@B QL OBPFWB VLRO @E

>DOMNCHA NB? =B;LN NCIREPH QEB @E>0Q QFQIB LK@B 2EBK @IF@H FK COLKQ LC QEB cC

7LR PELRIA PBB > ?IFKHFKD @ROPLO FK COLKQ LC QEB IBQQBO 2EFP >IILTP VLR QL JLAFCV Q
QEB @E>0Q

2VMB QEB CLIILTFKD FK COLKQ LC QEB cOPQ IBQQBO FKI¥EB @ ESICRRQEQLB
* /1= [;F?M

"IF@H >KVTEBOB LRQPFAB LC QEB @E>0Q QL AB>@QFS>QB FQ

1>SB VLRO TLOH

#CAOL? PELTP QEB IFKB @E>0Q >CQBO FQ FP JLSBA >KABEB-QBAQ QEB PFWFKD E>KAIBP AL KLQ
>MMB>0 >OLRKA QEB MBOFJBQBO LC QEB @E>0Q 2EFP FP ?B@>RPB QEB @E>0Q E>P ?BBK AB>@Q
S>QB QEB @E>0Q @IF@H >KVTEBOB FKPFAB QEB @E>0Q MBOFJBQBO
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CcHN?ALCNS B?=E

5EBK RPFKD IFKB @E>0OQP FK $U@BI HBBM FK JFKA QE>Q >KVQEFKD MI>@BA LK QEB 6 >UFP FP @LKPFABOBA
I>?Bl KLQ > KRJIBOF@ S>IRB 2EFP FP >K BU>JMIB LC > @>QBDLOV >UFP 2EFP FP FIMLOQ>KQ ?B@>RPB QEBOI
2B > @E>KDB FK QEB PM>@FKD LC >KV FQBJP MI>@BA LK QEB 6 >UFP LC > IFKB @E>0Q gC VLR KBBA QL @OB>Q!
KRJBOF@ A>Q> LK QEB @>QBDLOV >UFP VLR TFIl E>SB QL JLAFCV QEB @E>0Q 5B TFII AL QE>Q I1>QBO FK QEB ¢

Vv

/ECFF .?@L?MB?L

cHM?LNCHA ; (CH? B;LN

'FDEIFDEQ > O>KDB LC @BIIP QE>Q @LKQ>FK A>Q> QE>Q TFIl ?B RPBA QL @OB>QB QEB @E>0Q !
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FK@IRAB 1>?BIP FK VLRO PBIB@QFLK

"IF@H QEB gkPBOQ Q>? LC QEB OF??7LK

"IF@H QEB *FKB ?RQQLK FK QEB "E>OQP DOLRM

1BIB@Q > CLOJ>Q LMQFLK COLJ QEB *FKB "E>0Q AOLM ALTK JBKR

1&1/0c*$ 0%" 5 4c/ [ ("

CQBO @OB>QFKD >K $U@BI @E>0Q VLR J>V cKA FQ KB@BPP>0V QL >AGRPQ QEB P@>IB LC QEB 7 >

J>QF@>IIV PBQP QEB J>UFJRJ S>IRB CLO QEB 7 >UFP ?>PBA LK QEB A>Q> RPBA QL @OB>QB QEB @
JFKFJRJ S>IRB FP RPR>IIV PBQ QL WBOL 2E>Q FP RPR>IIV > DLLA QEFKD 'LTBSBO ABMBKAFKD LK
A>Q> VLR >0OB RPFKD QL @OB>QB QEB @E>0Q PBQQFKD QEB JFKFJRJ S>IRB QL WBOL @>K PR?PC
FJFWB QEB DO>MEF@>| MOBPBKQ>QFLK LC > QOBKA %LO BU>JMIB QEB QOBKA PELTK FK %FDROE
QL ?B FK@OB>PFKD PIFDEQIV FK OB@BKQ JLKQEP 2EB MOBPBKQ>QFLK LC QEFP QOBKA @>K ?B F.
JFKFJRJ S>IRB PQ>0QBA >Q 2EB CLIILTFKD PQBMP BUMI>FK ELT QL J>HB QEFP >AGRPQJBKQ C
QEB 7 >UFP

"IF@H >KVTEBOB LK QEB 7 S>IRB LO SBOQF@>| >&P LK QEBH> @IL * /! -
[;F?M 2IFOG? IFKB @E>0Q 1QL@H 20BKA TLOHPEBBQ

OFDEQ "IF@H >KA PBHH@WN RCM 2EB %LOJ>Q UFP .>KB PELRIA >MMB>0O >P PELTK
FK#CAOL?

= +>@ 3PBOP 'LIA ALTK QEB "LKQOLI HBV >KA @IF@H QEB 7 >UFP 2EBH @GHRLLPB
RCM

,LQB gC VLR AL KLQ PBB "%L0J>Q UFP LK VLRO JBKR VLR E>SB KLQ OFDEQ @IF@HBA FK QEB @LOOB@Q |
"$P@>MB_ QL QROK QEB JBKR Lf >KA QOV >D>FK

gK QEB %LOJ>Q UFP .>KB @IF@H QEB FKMRQ ?)OHIIGOTEB-UFP LMQFLK 1RR?N?
QEB WBOL 2EBK QVMB QEB KRJ?BO >KA EFQ $KQBO P PLLK >P VLR J>HB QEFP @E>KDB QEB
7 >UFP LK QEB @E>0Q >AGRPQP
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<HE8 BE@4G K<F)4A8
"IF@H QEB 6 FK QEB RMMBO OFDEQ @LOKBO LC QEB %L0J>Q UFP M>KB QL @ILPB FQ
1>SB VLRO TLOH

#CAOL? PELTP QEB @E>KDB FK QEB MOBPBKQ>QFLK LC QEB QOBKA IFKB ,LQF@B QE>Q TFQE QEB
FKD >Q QEB QOBKA CLO QEB, 1# / FP JLOB MOLKLRK@BA 2EFP >AGRPQJBKQ J>HBP FQ B>PFBO (
QEB >RAFBK@B QL PBB QEB J>DKFQRAB LC QEB QOBKA

<HE8 7=HFG87 2 K<F9BE G;8,) ;4EG


https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/10/image8-1.png
https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/10/image8-1.png
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>DOMNCHA NB? 5 RCM /=;F?

"IF@H >KVTEBOB >ILKD EECMQL >@QFS>QB FQ

OFDEQ "IF@H
LQB VLR @>K >IPL PBIB@Q QEB %L0J>Q Q>? FK QEB "E>0Q 2LLIP PB@QFLK LC QEB OF??LK

1BIB@@ALG;N RCM

0K QEBILG;N RCM J;H? J>HB VLRO @E>KDBP QL QEB! +INCIHM
"IF@H FK QEB FKMRQ ?LU KBUQ QL QEB ABPFOBA >UFP LMQFLK >KA QEBK QVMB QEB KBT P@>IB S>I|
"IF@H QBEBM? ?RQQLK >Q QEB QLM OFDEQ LC QEB %L0OJ>Q UFP M>KB QL @ILPB FQ

0.1 +), .c/+*/ (c* % .0

5B TFIl KLT @OB>QB > PB@LKA IFKB @E>0Q RPFKD QEB A>Q> FK QEB 1QL@H 20BKA TLOHPEBBQ 2E
LC QEFP @E>0Q FP QL @LIJM>0B QTL QOBKAP QEB @E>KDB FK SLIRJB CLO QEB , 1#/ >KA QEB @E:
QEB "ILPFKD MOF@B

IBCLOB @OB>QFKD QEB @E>0Q QL @LIM>0B QEB , 1# / SLIRJB >KA P>IBP MOF@B FQ FP FIMLOQ>KQ
QEB A>Q> FK QEB O>KDB ! # LK QEB 1QL@H 20BKA TLOHPEBBQ 5B @>KKLQ RPB QEB SLIRJB LC P
>KA QEB @ILPFKD MOF@B ?B@>RPB QEB S>IRBP >0OB KLQ @LJM>0>?IB 2E>Q FP QEB @ILPFKD MOF@
LC QL ?RQ QEB A>Q> CLO QEB SLIRJB LC 1>IBP FP FK > O>KDBLC QL gC

TB RPBA QEBPB S>IRBP Z TFQELRQ J>HFKD @E>KDBP QL QEB @E>0Q [ TB TLRIA KLQ ?B >?IB QL PBI
@ILPFKD MOF@B >Q >l|

2EB @LKPQOR@QFLK LC QEFP PB@LKA IFKB @E>0Q TFIl ?B PFJFI>0 QL QEB cOPQ IFKB @E>0Q 2EB ¢
JLKQEP FK QEB O>KDB! #

'FDEIFDEQ QEB O>KDB LK QEB 1QL@H 20BKA TLOHPEBBQ

"IF@H QERM?LR>? LC QEB OF??LK

"IF@H QEBH??RQQLK FK QBRNM DOLRM LC @LJJ>KAP

"IF@H QEB cOPQ LMQFLK COLJ QEB IFPQ TEF@E FP > ?>PF@ IFKB @E>0Q

#CAOL?  PELTP QEB >MMB>0>K@B LC QEB IFKB @E>0Q @LIM>OFKD ?LQE QEB SLIRJB >KA QEB [
MOF@B ?BCLOB FQ FP JLSBA >KA OBPFWBA ,LQF@B QE>Q QEB IFKB CLO QEB @ILPFKD MOF@B "ILP
PQO>FDEQ IFKB >Q QEB ?LQQLJ LC QEB @E>0Q
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2EB IFKB OBMOBPBKQFKD QEB @ILPFKD S>IRBP FP d>Q >ILKD QEB ?LQQLJ LC QEB @E>0Q 2EFP FP E>OA QL PB
RPBCRI >P FP %B>0 KLQ 5B TFIl cU QE>Q

+LSB QEB @E>0Q PL QEB RMMBO IBCQ @LOKBO FP FK QEB JFAAIB LC @BII +

OBPFWB QEB @E>0Q RPFKD QEB OBPFWFKD E>KAIB PL QEB DO>ME FP >MMOLUFJ>QBIV FI
+ 3

"IF@H FK QEB QBUQ ?LU QE>BEMUERNF? #BIBQB QEB QBUQ >KA OBMI>@B FQ TFQE QEB CLIIL
FKD )IHNB OL?H> IGJ;LCMIH

AGRPQ QEB "ILPFKD .OF@B >UFP ?V ALR?IBQEE @B#KIXB >@OLPP QEB ?LQQLJ LC QEB @E>C
QE>Q OBMOBPBKQP QEB "ILPFKD .OF@B

2EB %L0OJ>Q #>Q> 1BOFBP AF>ILDRB ?LU LMBKP gK QEB 1BOFBP -MQFLKP PBIB@Q 1B@LKA>
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<HE8 77<A:4 ,86BA74EL K<F
$U@BI >AAP QEB PB@LKA>OV4HIREQ QEB S>IRBP LK QEB PB@LKA>0V >UFP QL OBMOBPBKQ MOF@B

#LR?IB @IF@H QEB 1B@LKA>OV 4BOQF@>| UFP 2EB SBOQF@>| >UFP LK QEB OFDEQ QE>C
QL

gK >UFP LMQFLKP P@OLII ALTK'QIGREB PB@QFLK

¥ +>@ 3PBOP gC KBBABA @IF@H QEB ,RJ?BO "BUM>KA >O0LT _
3PB QEB 1VJ?LI IFPQ ?LU QL >AA QEB
.OBPP QEB "ILPB ?RQQLK QL @ILPB QEB %L0OJ>Q UFP M>KB

1>SB VLRO TLOH
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<HE8 <A4? B@C4E<FBA %<A8 ;4EG

/ECFF .?2@L?MB?L

4 ;H>5 RCM *OG<?L #ILG;NM

#LR?IB @IF@H >KVTEBOB >ILKD QEB 6 LO 7 >UFP QL >@QFS>QB FQ
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"IF@H ,RJ?BO COLJ QEB IFPQ LC LMQFLKP LK QEB IBCQ PFAB LC QEB %L0J>Q UFP AF>ILD ?LU
1BIB@Q > KRJ?BO CLOJ>Q >KA PBQ AB@FJ>I MI>@BP LK QEB OFDEQ PFAB LC QEB %L0OJ>Q UFP AF>ILD ?LU
"IF@H QEB "ILPB ?RQQLK FK QEB %L0J>Q UFP M>KB

#."-1"* 5 1c/0.c 10c+* +(1)* % .0

@LIRIJK @E>0Q FP @LJILKIV RPBA QL PELT QOBKAP LSBO QFJB >P ILKD >P QEB A>Q> >OB IFJFQ
>MMOLUFJ>QBIV QTBKQV MLFKQP LO IBPP  @LJJILK RPB CLO @LIRIJK @E>0OQP FP COBNRBK@V AFP
COBNRBK@V AFPQOF?RQFLK PELTP QEB KRJ?BO LC L@ @ROOBK@BP ?V BPQ>?IFPEBA @>QBDLOFE

%LO BU>JMIB > @LJILK COBNRBK@V AFPQOF?RQFLK RPBA FK JLPQ >@>ABJF@ FKPQFQRQFLKP FP
QOF?RQFLK DO>AB AFPQOF?RQFLK PELTP QEB KRJ?BO LC PQRABKQP QE>Q >@EFBSB B>@E IBSE
DO>AFKD P@>IB b ! ! BQ@ 2EB &0>AB #FPQOF?RQFLK TLOHPEBBQ @LKQ>FKP cK>I DO>ABP CL
EVMLQEBQF@>| $U@BI @I>PPBP

2L PELT QEB DO>AB COBNRBK@V AFPQOF?RQFLK CLO >/l QEB $U@BI @I>PPBPGKQESN@VB>0 QEE
/NO>?HNMMMB>0 LK QEB 7 >UFP >KA$QEB ;N?AILC?M >MMB>0 LK QEB 6 >UFP gK QEFP PFQR>QFLK
KLQF@B TB AL KLQ PBIB@INTFEBLT 2EB QLQ>IP >OB > OBMOBPBKQ>QFLK LC >Il A>Q> >KA TLRIA PHB
QEB DO>ME $PPBKQF>IIV VLR TLRIA ?B DO>MEFKD QEB FKCLOJ¥QFUKRITFH@BQL AFPMI>V QEB

QLQ>IP FK > @E>0Q QEB ?BPQ >MMOL>@E FP QL @OB>QB > PBM>0>QB @E>0Q QE>Q LKIV AFPMI>VI

2EB CLIILTFKD PQBMP QL @OB>QB QEB @LIRIK @E>0Q
1BIB@Q QEB &0>AB #FPQOF?RQFLK TLOHPEBBQ

gK OLT OBMI>@B QEB OBA QBUQ >VEMQBP OLL?HN 5?;KA OBMI>@B FQ TFQE QEB
>@QR>l @ROOBKQ >@>ABJF@ QBOJ >KA VB>0

1BIB@Q QTL KLK >AG>@BKQ @LIRJIKP ?V PBIB@QFKD

.OBPP >KA ELIA ALTK QEBNF E?S

& >@ 3PBOP 'LIA ALTK QEBGG;H>E?S  FKPQB>A
5FQELRQ IBQQFKD DL LONQEE?SPBIB@Q
%O0LJ QEB OF?7LK @IF@EHMER>? "ELLPB QEBFOGH ?RQQLK
1BIB@Q QEBOMN?L?> IFOGHCLOJ>Q %FOPQ LMQFLK IFPQBA

"IF@H >KA AO>D QEB @E>0Q PL QEB RMMBO IBCQ @LOKBO FP FK Q&B IBRREBQESII
DO>ME QL cQ FK QEB >OB>LC"' -
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"IF@H >KV @BIl IL@>QFLK LELGEPBCMNLC<ONCIFLOHPEBBQ QL AB>@QFS>QB QEB @E>0Q

1>SB VLRO TLOH

#CAOL? PELTP QEB @LJMIBQBA DO>AB COBNRBK@V AFPQOF?RQFLK @E>0Q !V ILLHFKD >Q QEB
@>K FJIBAF>QBIV PBB QE>Q QEB DOB>QBPQ KRJ?BO LC PQRABKQP B>OKBA > cK>| DO>AB FK QEB
O>KDB

<:HE8 'E478 E8DHBA6L <FGE<5HG<BA ;4EG

3BS

B?H@A ;4EG IF 4E ;4EG

5EBK RPFKD @E>0QP QL PELT COBNRBK@V AFPQOF?RQFLKP QEB AFfBOBK@B ?BQTBBK > @LIRIK @E>0Q >Ki/
FP OB>IIV > J>QQBO LC MOBCBOBK@B 'LQE >OB SBOV BfB@QFSB FK PELTFKD COBNRBK@V AFPQOF?RQFLKP

>OB PELTFKD > QOBKA LSBO > MBOFLA LC QFJB > @LIRJK @E>0Q FP MOBCBOOBA LSBO > ?>0 @E>0Q 2EFP
MBOFLA LC QFJB FP QVMF@>IIV PELTK ELOFWLKQ>IIV TFQE QEB LIABPQ A>QB LK QEB C>0 IBCQ >KA QEB KBTBI
C>0 OFDEQ 2EBOBCLOB QEB ABP@OFMQFSB @>QBDLOFBP CLO QEB @E>0Q TLRIA E>SB QL C>Il LK QEB ELOFV
>UFP TEF@E FP QEB @LKcDRO>QFLK LC > @LIRIK @E>0Q -K > ?2>0 @E>0Q QEB ABP@OFMQFSB @>QBDLOFBP
QEB SBOQF@>I| >UFP



#9 ,$ 1'0,&*$#%$")$0

" 0c*$ % .0 /%0

2EB @E>0QP TB E>SB @OB>QBA RM QL QEFP MLFKQ E>SB ?BBK >AABA LO BJ?BAABA FK >K BUFPQF
PEBBQ "E>0QP @>K >IPL ?B MI>@BA FK > ABAF@>QBA TLOHPEBBQ @>IIBA > @E>0Q PEBBQ gQ FP @
PEBBQ ?B@>RPB FQ @>K LKIV @LKQ>FK >K $U@BI @E>0Q "E>0Q PEBBQP >OB RPBCRI FC VLR KBBA
PBSBO>l @E>0QP RPFKD QEB A>Q> FK > PFKDIB TLOHPEBBQ gC VLR BJ?BA PBSBO>| @E>0QP FK LKE
PEBBQ FQ @>K ?B @RJ?BOPLJB QL K>SFD>QB >KA ?0LTPB QEOLRDE QEB @E>0QP gQ FP B>PFBO Q
QEOLRDE @E>0QP TEBK QEBV >0B JLSBA QL > @E>0Q PEBBQ ?B@>RPB > PBM>0>QB PEBBQ Q>? FP
QEB TLOH?LLH CLO B>@E @E>0Q 2EB CLIILTFKD PQBMP BUMI>FK ELT QL JLSB QEB DO>AB COBNRBK
?RQFLK @E>0Q QL > ABAF@>QBA @E>0Q PEBBQ

"IF@H >KVTEBOB LK @EBI:F $L:>?M @IL FF "R=?F F:MM@E>0Q LK QEB &0>AB #FPQOF?R
QFLK TLOHPEBBQ

%O0LJ QEB "E>OQ 2LLIP #BPFDK @BB@YP? B;LN 2EFP LMBKP QEB +LSB "E>0Q #F>ILD
?LU

"IF@H QEBQ MB??N LMQFLK LK QEB +LSB "E>0Q AF>ILD ?LU

2EB BKQOV FK QEB FKMRQ ?LU CLO >PPFDKFKD > K>JB QL QEB @E>0Q PEBBQ Q>? PELRIA >F
@>11V ?B EFDEIFDEQBA LK@B VLR @IF@H QEB ,BT PEBBQ [MFQRERF2FMWBI?N2EFP
OBMI>@BP QEB DBKBOF@ K>JB FK QEB FKMRQADU? PBB

"IF@H QEB ?RQQLK >Q QEB ?LQQLJ LC QEB +LSB "E>0Q AF>ILD ?LU 2EFP >AAP > KBT @E>0C
PEBBQ QL QEB TLOH?LLH TFQE QEBR&IB=?F F;MM?M

1>SB VLRO TLOH

<HE8 &BI8 ;4EG
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#CAOL?  PELTP QEB %FK>| &0>ABP CLO >l QEB $U@BI "I>PPBP @LIRJK @E>0Q FP FK > PBM>0>(
PEBBQ ,LQF@B QEB KBT TLOHPEBBQ Q>? >AABA QL QEB TLOH?LLH J>Q@EBP QEBJBT PEBBQ
BKQBOBA FKQL QEB +LSB "E>0Q AF>ILD ?LU 1FK@B QEB @E>0Q FP JLSBA QL > PBM>0>QB @E>0Q
ILKDBO FP AFPMI>VBA FK QEB &0>AB #FPQOF?RQFLK TLOHPEBBQ

<:HE8 /4EG ,;88G 7787 GB G;8 OBE>5BB>

#."-1"* 5 +), .cl+* +(1)* % .0

5B TFIl @OB>QB > PB@LKA @LIRIJK @E>0Q QL PELT > @LIM>OFPLK ?BQTBBK QTL COBNRBK@V AFPQ!
"LIRJK ! LK QEB &0>AB #FPQOF?RQFLK TLOHPEBBQ @LKQ>FKP A>Q> PELTFKD QEB KRJ?BO LC PQ!
TEL OB@BFSBA DO>ABP TFQEFK B>@E @>QBDIRDOBKD)GERBI "I>PP "I>PP 5B TFIl RPB > @LIRJK
@E>0Q QL @LJM>0B QEB DO>AB AFPQOF?RQFLK CLO QEB @ROOBKQ @I>PP "LIRJK ! TFQE QEB L
AFPQOF?RQFLK CLO $U@BI @LROPBP CLO QEB TELIB VB>0O "LIRJK "

'LTBSBO PFK@B QEB KRJ?BO LC PQRABKQP FK QEB QBOJ FP PFDKFc@>KQIV AFfBOBKQ COLJ QEB QL
LC PQRABKQP FK QEB VB>0O TB JRPQ @>I@RI>QB MBO@BKQ>DBP FK LOABO QL J>HB >K BfB@QFSB
2EB CLIILTFKD PQBMP BUMI>FK ELT QL @>I@RI>QB QEB MBO@BKQ>DBP

'FDEIFDEQ QEB O>KDB LK QEBSL;>? ICMNLC<ONCIFLOHPEBBQ



#9 ,$ 1'9,&*$#%$")$0
"IF@H QEBNI/OG ?RQQLK FK QEB $AFQFKD DOLRM LC @LJJ>KAP LK QEB 'LJB Q>? LC QEB OF
2LK 2EFP >RQLJ>QF@>IIV PRIJP QEB S>IRBP FK QEB PBIB@QBA O>KDB

1BIB@Q @BII$KQBO > CLOJRI> QE>Q AFSFABP QEB S>IRB PK @HBIQLQ>| FK @BIAA
>K >?PLIRQB OBCBOBK@B QL BBQEB CLOJRI> RQLcll QEB CLOJRI> ALTK QL @Bl

1BIB@Q @8Il $KQBO > CLOJRI> QE>Q AFSFABP QEB S>IRB FK@BIQLQ>I FK @BIAA
>K >?PLIRQB OBCBOBK@B QL EXBQEB CLOJRI>

RQLcll QEB ALTK Q&

1BIB@Q MOBPP >KA ELIA ALTK QEBFHBV >KABIB@G#

¥ +>@ 3PBOP 'LIA ALTK QEBGG;H> E?S
"IF@H QEBM?LR>? LC QEB OF??7LK

1BIB@Q QEBOGH ?RQQLK1BIB@Q QEB cOPQ LMQFLK COLJ QEB AOLM ALTK IFPQ LC @E>O(
J>QP TEF@E FP QEBMN?L?> IFOGH

"IF@H >KA AO>D QEB @E>0Q PL QEB RMMBO IBCQ @LOKBO FP FK%QEB JFAAIB LC @Bl
0BPFWB QEB @E>0Q QL QEB >MMOLUFJ>QB >OB> LC ' ,

"E>KDB QEB @E>0Q QFRIBDICMNLC<ONCIH IGJ;LCMIH gC VLR AL KLQ E>SB > @E>0Q
QFQIB VLR @>K >AA LKB -K QEBAHQ>? PBIB@® B:LN "F?G?HN  %FKA QEB;LN OCNF?
1BIB@Q QEP? B.LN LMQFLK COLJ QEB AOLM ALTK IFPQ

1>SB VLRO TLOH

<:HE8 B@C?8G87 4G4 ,8E<8F 9BE G;8 ?4FF I[E478 <FGE<5HG<BA

#CAOL? PELTP QEB cK>I >MMB>0>K@B LC QEB @LIRJK @E>0Q 2EB @LIRIJK @E>0Q FP >K >MMOI



1$&49,,0,& $6"$*

QVMB CLO QEFP A>Q> >P QEBOB >0OB CBTBO QE>K QTBKQV A>Q> MLFKQP >KA TB @>K B>PFIV PBB QE
CLO B>@E @>QBDLOV K >RAFBK@B @>K NRF@HIV PBB QE>Q QEB @I>PP FPPRBA CBTBO P @LJIM>C
IBDB 'LTBSBO QEB @I>PP E>A JLOB !P >KA "P @LIJM>OBA TFQE QEB @LIIBDB MLMRI>QFLK

CHN?ALCNS B?=E
Oll);HS ;LMIH ; IFOGH B;LN

IQELRDE QEBOB FP KL PMB@Fc@ IFJFQ CLO QEB KRJ?BO LC ?>0OP VLR PELRIA RPB LK > @LIRJK @E>0Q > DBKB(
QERJ? FP QTBKQV ?>0P LO IBPP

), % .0/

#>Q> SFPR>IFW>QFLK ?0FKDP JLOB ABMQE FK ELT FKCLOJ>QFLK FK QEFP @>PB DBLDO>MEF@>ll
7LR @>K RPB > J>M @E>0Q QL @LIM>0B S>IRBP >KA PELT @>QBDLOFBP >@OLPP DBLDO>MEF@>| O
@LRKQOFBP OBDFLKP PQ>QBP @LRKQFBP LO MLPQ>I @LABP $U@BI TFIl >RQLI>QF@>IIV @LKSB(
DO>MEF@>! IL@>QFLKP >KA TFIl AFPMI>V S>IRBP LK > J>M P PELTK#@RIOLFK FK QEB KBUQ
PQBMP TB TFIl @LIM>0B 5BPQ "L>PQ "LJJRKFQV "LIIBDB BKOLIIJBKQP CLO %>l LC  RPFKD > J>M
@E>0Q
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<HE8 &4C ;4EG ,B?HG<BA

%O0LJ QEBHLIFFG?HN /N;NCMNCtRHPEBBQ PBIB@Q ,BUQ MOBPP >KA ELIA QEB
0.( HBV>KAPBIB@Q

"IF@H QEB gKPBOQ Q>? LK QEB OF??LK
"IF@HIM >KA @ELLPB QEBFF?>);J LMQFLK

%OLJ QEB "E>OQP #BPFDK 2>? @BIRPB.LN >KA PBIB@Q OBB/B??N LMQFLK gK
QEBK>JB?LUQVNB "IF@HE

2L J>HB PROB QEB J>M >KA A>Q> >OB SF?0>KQ >KA TFIl PQ>KA LRQ FK > MOBPBKQ>QFLK J>}
QEB CLIILTFKD @E>KDBP

> 1BIB@Q QEBNF2VMBHLIFFG?HN OIN;FM"'E>KDB QEB CLKQ<@E> MCT?

2 %0LJ QEB QLM OFDEQ @LOKBO LC QEB "E>0Q >OB> @ELLPB QEB "E>OQP $IBJBKQP MIRP PF
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@ 1BIB@Q QEB #>Q> *>?BIP @EB@H?LU ,LQF@B QEB S>IRBP >MMB>0 LK B>@E 1Q>QB

& +>@ 3PBOP QEBOB FP KL ME>0QP $IBJBKQ MIRRBLREDIQEB >IQBOK>QB PQBMP ?BILT

"IF@H QEEB:LN I?MCAH[Q>? LK QEB OF??LK
"IF@H QEZB>> B;LN "F?G?HN[ ?RQQLK LK QEB OF??LK
LFKQ QE!;N; ((<?FM[ LMQFLK >KA @ E@IR)]

A 1>SB VLRO TLOH

#L**"( % .0/

KLQEBO DO>ME QL SFPR>IFWB A>Q> FP > %RKKBKEE>@E>0QP MOLSFAB > SFPR>| PK>MPELQ LC

MOL@BPROLJ LRO A>Q> TB TFIl @OB>QB > %RKKBI "E>0Q QL PELT ELT J>KV PQRABKQP TB E>SB FK

>AJFPPFLKP MOL@BRR @>K NRF@HIV OBSFBT QEB CRKKBI @E>0Q QL PBB >AJFPPFLKP MOBAF@Q
KBT BKOLIIBA PQRABKQP CLO 5FKQBO 2B0J

gKPBOQ > %RKKBI @E>0Q ?V CLIILTFKD QEB ?BILT PQBMP

%0LJ QEB-GCMMCIHREBBQ PBIB@Q

%0LJ QEB gKPBOQ Q>? @EELBB?H>?> B;LNM

1@OLII ALTK QEB IFPQ >KA PBIBEDBIOHES B.LN "IF@H

+LSB >KA OBPFWB QEB DO>ME QL >MMOLUFJ>QBIV cQ FK QEB O>KDB LC

%O0LJ QEB #BPFDK 2>? @IF@NBMBSF? IINCINMIOLSFABA FK QEB PQVIBP D>1IBOV 2EB ?>@H
DOLRKA FP ?I>@H gQ FP LH>V FC VLRO QBUQ @LILO FP AFfBOBKQ QE>K QEB cDROB ?BILT

"E>KDB QEB "E>0Q 2FQIBQCMMCIHM ,CJ?FCH? 3CHN?L
%O0LJ QEB "E>OQP $IBJBKQP QROK L(PAZB>

& +>@ 3PBOP "IF@H QEB B;LN "F?G?HN _ ?RQQLK >KA @E>KDB (?BBH> LMQFLK QL
MH? A

1>SB VLRO TLOH
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<:HES8 HAA8? ;4EG

;"0 +# 0+0 ( 1+1$%*10 " % .0

2EB KBUQ @E>0Q TB TFIl ABJLKPQO>QB FP > MFB @E>0Q MFB @E>0Q FP RPBA QL PELT > MBO@BK
CLO > A>Q> PBQ >Q > PMB@Fc@ MLFKEPFKI)REB #LRDEKRQ .FB "E>0Q PELT QEB MBO@BKQ>DB L(
PQRABKQP BKOLIIBA >Q > CRII QFJB PQ>QRP P FK QEB I>PQ BU>JMIB QEB A>Q> FP IL@>QBA LK QEB ¢
1Q>QFPQF@P PEBBQ

%0LJ QEBHLIFFG?HN /N;NCMNG£@HPEBBQ PBIB@Q ,BUQ MOBPP >KA ELIA QEB
0.( HBV >KA PBIB@Q

"IF@H QEBM?LR>? LK QEB OF??2LK
"IF@H QEB? 2RQQLK FK QBR.NM DOLRM LC @LJJI>KAP
1BIB@Q QEBABHON _ LMQFLK COLJ QEB AOLM ALTK IFPQ LC LMQFLKP

%O0LJ QEB "E>OQP #BPFDK 2>? @ELLPB +LSB "E>0Q >KA PBIB@Q QEB ,BT 1EBBQ LMQFLK gK
K>JB ?LU QVMBOFF 0CG? /NO>?HNWF@HE

%O0LJ QEB "E>0Q 2LLIP #BPFDK 2>? @IF@H QEB "E>0Q 1QVIBP D>IIBOSHA >MMIV

-K QEB "E>0Q BUM>KA QEB "E>OQP $IBJBKQP QLLIP 1B(B&RH¥EEBELLPB QL AFP

MI>V QEB IBDBKA LK QE&&BN

& +>@ 3PBOP "IF@H * AA"E>0Q $IBJBKQ ?RQQOLK NPARD-OQKA
@ELLPE.CABN]

%O0LJ QEB "E>OQP $IBJBKQP PBIB@Q QEB #>Q> *>?BIP @EB@H?LU 2EBK AOLM ALTK QEB #>
*>?BIP JBKR "ELLPB )IL? +JNCIHM

™ +>@ 3PBOP "IF@H * AA"E>0Q $IBJBKQ_?RQQOLK MMEFKQABM

>KA @ELLPB)IL? I;N; (;<?F +INCIHM[
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<:HES8 BH:;AHG )<8 ;4EG ?8@8AGF

%O0LJ QEB %L0OJ>Q #>Q> *>?BI -MQFLKP JBKR PERIB@?HN;A?M >KA!?M?F?=N 2;FO?M
QL PELT QEB MBO@BKQ LC QLQ>I PORABKQP QE>Q >0OB BKOLIIBA >Q > CRII QFJ

"ILPB QEB %L0OJ>Q #>Q> *>?BIP JBKR
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<:HES8 BH:;AHG )<8 BE@4G
4G4 %458?F

LQF@B QEB CLKQ FP PJ>ll @LIJM>0BA QL QEB DO>ME PFWB AGRPQ QEB CLKQ PFWB LC QEB 2FQIE
#>Q> *>?BI ?V CLIILTFKD QEB ?BILT PQBMP

1BIB@Q QEB 2FQIB "E>KDB QEB €IESQN)CT?
1BIB@Q QEB *BDBKA "E>KDB QEB CLIR® MICT?

1BIB@Q LKB LC QEB A>Q> I>?BIP FK > ALRDEKRQ TBADB ,LQF@B KLT >II I>?BIP >OB PBIB@QB
"E>KDB QEB CLK@> MCT?
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<:HES8 BH:;AHG )<8 ,B?HG<BA

/ECFF .?@L?MB?L

cHM?LNCHA ; ,C? B;LN

'FDEIFDEQ > O>KDB LC @BIIP QE>Q @LKQ>FK QEB A>Q> VLR TFIl RPB QL @OB>QB QEB @E>0Q
"IF@H QEB gkPBOQ Q>? LC QEB OF??7LK

"IF@H QEB .FB ?RQQLK FK QEB "E>OQP DOLRM

1BIB@Q > CLOJ>Q LMQFLK COLJ QEB .FB "E>0Q AOLM ALTK JBKR

% .0 2/ +(1)* % .0

5B TFIl PQ>QFPQF@>I A>Q> QL @LIM>OB > 2>0 >KA @LIROE@EBMSD >KA QEB "LIRIK @E>0Q AFP
MI>V A>Q> RPFKD OB@Q>KDRI>0 ?>0OP TEBOB QEB IBKDQE LC QEB ?>0 FP MOLMLOQFLK>I QL QEB A>(
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@E>0QP >0OB RPBA QL @LJM>OB QTL LO JLOB S>IRBP 'LTBSBO QEB AFfBOBK@B IFBP FK QEBFO LOI

2>0 @E>0Q FP LOFBKQBA ELOFWLKQ>IIV TEBOB>P QEB @LIRIJK @E>0Q FP LOFBKQBA SBOQF@>IIV
QEBV @>KKLQ ?B >IT>VP RPBA FKQBO@E>REBAMBOBK@B FK QEBFO LOFBKQ>QFLK JB>KFKD QVMF(
QEB JLOB A>Q> S>IRBP QEB E>OABO FQ FP QL OB>A FK > @LIBERFOERTEBOB SFPR>IIV > 250 @E>0Q
TLRIA ?B > ?BQQBO @ELF@BIIBQB QEB ?BILT PQBMP QL FKPBOQ ?LQE > ?>0 >KA @LIRIJK @E>0Q @L
M>OFKD KLQ LKIV QEB DBKABO >KA >DB AFfBOBK@BP LC BKOLIIBA PQRABKQP ?RQ QEB QVMB LC [
>OB SFBTFKD QEB A>Q> FK

%0LJ QEB $KOLIIJBKQ 1Q>QFPQF@P PEBBQ PBIEEBOP >KA ELIA QEB "20* HBV >KA
PBIB@Q%

%0LJ QEB gKkPBOQ Q>? @EHIBB?H>?> B.LNM  1@OLII ALTK >KA PBIB@QNQEB?>
'L @E>0Q LMQFLK %E@H

+LSB >KA OBPFWB QEB DO>ME PL FQ cQP >MMOLURIJ>QBIV FK
AA > @E>0Q QFQIB 2VMESJ:LCMIH

LOF@B QEB >DB AFfBOBKREEOBKQIV MBO 1Q>0B QEB J>GLOFQV LC POQRABKQP >OB RKABO
VB>OP LIA:P? SIOL QILE

<HE8 ,G46>87 4E 6;4EG FB?HG<BAF

,BUQ FKPBOQ > @LIRJK @E>0Q @LJM>OFKD DBKABO

%0LJ QEB $KOLIIJBKQ 1Q>QFPQF@P PEBBQ PBIEBOP >KA ELIA QEB "20* HBV >KA
PBIB@Q@g

%OLJ QEB gKPBOQ Q>? @REIBB?H>?> B;LNM  "ELLPB QEB cOPQ LMQFLK "IRPQBOBA
"LIRJK @E>0Q



1%&9,,0,& $6"$*

+LSB >KA OBPFWB QEB DO>ME PL FQ cQP >MMOLUFI>QBIV FK
AA > @E>0Q QFQIB $9YMEPL IGJ;LCMIH

LQF@B QEB O>QFL LC TLJBK >KA JBK BKOLIIBA >OB MOBQQV BNR>I;MBSIOQ>QB
QILE

<:HES8 B?H@A ;4EG :8 B@CA4E<FBA

/0 ™ +(1)* % .0

2EB I>PQ @E>0Q QVMBP TB TFIl ABJLKPQO>QB FP QEB PQ>@HBA @LIRIK @E>0Q >KA > ?2>0 @E>
RPB > PQ>@HBA @LIRJK @E>0Q QL PELT AFfBOBK@BP FK 2RADBQBA BUMBKPB >@@LRKQP CLO QEE
ABM>0QJBKQ >KA > ?>0 @E>0Q CLO >DB @LIM>OFPLKP LC BKOLIIBA PQRABKQP >Q QEB @LIIBDB

%LIILT QEB ?BILT PQBMP QL FKPBOQ > PQ>@HBA @LIRIK @E>0Q

"IF@H QEB $UMBKPBP PEBBQ 1BIB@Q QBB O>KDB
"IF@H QEBM?LR>? LC QEB OF?7LK

"IF@H QEBOGH ?RQQLK FK QBRNM DOLRM LC @LJI>KAP 1BIB@Q!QEBN;=E?> IF
OGH CLOJ>Q

"E>KDB QEB "E>0Q 2FQIBRQIHM?M
+LSB QEB "E>0Q QL > ,BT 1EBBQ gK QEB K>JB ?LU QVMB !RADBQ
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1>SB VLRO TLOH

#CAOL? PELTP QEB cK>l PQ>@HBA @LIRIK @E>0Q

<HE8 ,G46>87 B?H@A ;4EG

/ECFF .?@L?MB?L

cHM?LNCHA ; /N;=E?> IFOGH B;LN

'FDEIFDEQ > O>KDB LC @BIIP QE>Q @LKQ>FK A>Q> QE>Q TFIl ?B RPBA QL @OB>QB QEB @E>0Q
"IF@H QEB gKPBOQ Q>? LC QEB OF?2LK
"IF@H QEB "LIRJK 2RQQLK FK QEB "E>OQP DOLRM

1BIB@Q QEB 1Q>@HBA "LIRIK CLOJ>Q LMQFLK COLJ QEB "LIRJK "E>0Q AOLM ALTK JBKR QL PELT

QEB S>IRBP LC B>@E @>QBDLOV LK QEB 7 >UFP 1BIB@Q QEB 1Q>@HBA "LIRIJK LMQFLK QL PELT B>
BDLOV LK QEB 7 >UFP
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'?S 0;E?;Q;SM

* gABKQFCVFKD QEB JBPP>DB VLR TFPE QL @LKSBV QL >K >RAFBK@B FP > @OFQF@>I cOPQ PQBM Fk
$U@BI @E>0Q
ILQE > @LIRIJK @E>0Q >KA > IFKB @E>0Q @>K ?B RPBA QL MOBPBKQ > QOBKA LSBO > MBOFLA LC

'LTBSBO > IFKB @E>0Q FP MOBCBOOBA LSBO > @LIRIJK @E>0Q TEBK MOBPBKQFKD A>Q> LSBO ILKD
LC QFJB

* 2EB KRJ?BO LC ?>0P LK > @LIRJIK @E>0Q PELRIA ?B IFJFQBA QL >MMOLUFJ>QBIV QTBKQV ?>0OP LO IB

* 5EBK @OB>QFKD > @E>0Q QL @LIJM>0B QOBKAP QEB S>IRBP CLO B>@E A>Q> PBOFBP JRPQ ?B TFQ
PLK>?IB O>KDB gC QEBOB FP > TFAB S>0OF>K@B ?BQTBBK QEB S>IRBP FK QEB QTL A>Q> PBOFBP QT
LO JLOB QEB MBO@BKQ @E>KDB PELRIA ?B @>I@RI>QBA TFQE OBPMB@Q QL QEB cOPQ A>Q> MLFK
PBOFBP

* 5EBK TLOHFKD TFQE COBNRBK@V AFPQOF?RQFLKP QEB RPB LC > @LIRIJK @E>0Q LO > ?>0 @E>0Q
QBO LC MOBCBOBK@B 'LTBSBO > @LIRIJK @E>0Q FP MOBCBOOBA TEBK TLOHFKD TFQE > QOBK/
MBOFLA LC QFJB

MFB @E>0Q FP RPBA QL MOBPBKQ QEB MBO@BKQ LC QLQ>I CLO > A>Q> PBQ
PQ>@HBA @LIRIK @E>0Q FP RPBA QL PELT ELT > MBO@BKQ QLQ>I @E>KDBP LSBO QFJB

00.c 10c+*

A>MQBA ?V ,LOBBK !OLTK COLJLT QL 3PB +F@OLPLCQ $U@BI 2EB ">OBBOP FK .0>@QF@
1BOFBPA>MQBA ?2EB 1>VILO %LRKA>QFEQELRQ >QQOF?RQFLK >P OBNRBPQBA ?V QEB TLOH]P LOF

@OB>QLO LO IF@BKPEBB@BKPBA RKABD," 1



https://saylordotorg.github.io/text_how-to-use-microsoft-excel-v1.1/index.html
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

4.2 Formatting Charts

(?;LHCHA +<D?=NCP?M

MMIV CLOJ>QQFKD @LJJ>KAP QL QEB 6 >KA 7 >UBP

PPFDK QFQIBP QL QEB 6 >KA 7 >UBP QE>Q @I>OFCV I>?BIP >KA KRJBOF@ S>IRBP CLO QEB OB>ABO
MMIV [>?BIP >KA CLOJ>QQFKD QB@EKFNRBP QL QEB A>Q> PBOFBP FK QEB MILQ >0B> LC > @E>0Q
MMIV CLOJ>QQFKD @LJJ>KAP QL QEB @E>0Q >0OB> >KA QEB MILQ >OB> LC > @E>0Q

7LR @>K RPB > S>OFBQV LC CLOJ>QQFKD QB@EKFNRBP QL BKE>K@B QEB >MMB>0>K@B LC > @E
E>SB @OB>QBA FQ %LOJ>QQFKD @LJJ>KAP >0OB >MMIFBA QL > @E>0Q CLO QEB P>JB OB>PLK QEBV
QL > TLOHPEBBQ QEBV J>HB QEB @E>0Q B>PFBO QL OB>A 'LTBSBO CLOJ>QQFKD QB@EKFNRBP >IF
NR>IFCV >KA BUMI>FK QEB A>Q> FK > @E>0Q %LO BU>JMIB VLR @>K >AA CLLQKLQBP BUMI>FKFK
PLRO@B >P TBIl >P KLQBP QE>Q @I>0FCV QEB QVMB LC KRJ?BOP ?BFKD MOBPBKQBA FB FC QEB|
@E>0Q >0B QORK@>QBA VLR @>K PQ>QB TEBQEBO QEBV >0B FK QELRP>KAP JFIIFLKP BQ@ 2El
>IPL EBIMCRI FK >KPTBOFKD NRBPQFLKP FC VLR >0OB RPFKD @E>OQP FK > IFSB MOBPBKQ>QFLK

4 * 5 4c/ #+.) 0/

2EBOB >0OB KRIJBOLRP CLOJ>QQFKD @LJJ>KAP TB @>K >MMIV QL QEB 6 >KA 7 >UBP LC > @E>0Q IQE
>AGRPQFKD QEB CLKQ PFWB PQVIB >KA @LILO >0B @LJILK J>KV JLOB LMQFLKP >OB >S>FI>?IB QEQ
%LOJ>Q UFP M>KB 2EB CLIILTFKD PQBMP ABJLKPQO>QB > CBT LC QEBPB CLOJ>QQFKD QB@EKFNF
$L;>? ICMNLC<ONCIH IGJ,LCMIH@E>0Q %LIILT QEB ?BILT PQBNIPHB PLJB @E>KDBP QL QEB MBO
@BKQ>DB KRJ?BOP LK QEB 7 SBOQF@>| >UFP

gK QEBL;>? ICMNLC<ONCIH.OHPEBBQ @IF@H LBLREBCMNLC<ONCIHJ;LCMIH
@E>0@LR?IB @IF@H QEB SBOQF@>| S>IRBFPUMBKP QHBG;N RCM M>KB

1BIB@QCM +INCIHME>KDB QEBCHCGOG I0H> QL QL J>HB QEB AFfBOBK@BP FK QEB
@LIRJKP JLOB AO>J>QF @

"IF@H QEEM? ?RQQLK >Q QEB QLKEB %L0OJ>Q UFP M>KB
1>SB VLRO TLOH
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4 * 5 4c/ 0cO("/

2FQIBP CLO QEB 6 >KA 7 >UBP >0OB KB@BPP>0V CLO ABcKFKD QEB KRJ?BOP >KA @>QBDLOFBP MOB
@E>0Q %LO BU>JMIB ?V ILLHFKD >Q QEB &0>AB #FPQOF?RQFLK "LIM>OFPLK @E>0Q FQ FP KLQ @
MBO@BKQ>DBP >ILKD QEB 7 >UFP OBMOBPBKQ 2EB CLIILTFKD PQBMP BUMI>FK ELT QL >AA QFQIBP (
7 >UBP QL ABcKB QEBPB KRJ?BOP >KA @>QBDLOFBP

"IF@H >KVTEBOB LK QEB &0>AB #FPQOF?RQFLK "LIM>OFPLK @E>0Q FK QEB &0>AB #FPQOF
TLOHPEBBQ QL >@QFS>QB FQ

gK QEB RMMBO OFDEQ @LOKBO LC QEB DO>ME @ELLPB QEB "E>OQP $1BIBE@MIRB PFDK
UFP 2FQIBP QEBK .OFJ>0V 'LOFWLKQ>I >KA .OFJ>0V 4BOQF@>! 2EFP FKPBOQP QEB MI>@B
QE>Q VLR TFIl QVMB QBUQ FK

¥ +>@ 3PBOP @IF@H QEB * AA "E>0Q $IBJBKQ_ ?RQQLK FK QEB #BPFDK Q>? MLFKQ QL ~ UF
2FQIBP_ >KA @IF@H LK ~.OFJ>OV 'LOFWLKQ>|_ #L QEFP LKB JLOB QFJB >KA @IF@H LK ~.OFJ>
4BOQF@>I_

"IF@H >Q QEB ?BDFKKFKD LC QEB 7 >UFP QFQIB >KA ABIBQB QEB DBXNEQR®I@FQIB 2VMB
"HLIFF?> "R=?F /NO>?HNM



#9 ,$ 1'0,&*$#%$")$0

"IF@H >Q QEB ?BDFKKFKD LC QEB 6 >UFP QFQIB >KA ABIBQB QEB DEKBF@Q¥QIB 2VMB
$L:>?

<HE8 ,8786G<A:4-<G?89BEG;81 2 K<F

/ECFF .?@L?MB?L

4;H>5 RCM OCNF?M

"IF@H >KVTEBOB LK QEB @E>0Q QL >@QFS>QB FQ "ELLPB QL LMBK QEB "E>OQP $IBJBKQ JBKR
1BIB@Q LKB LC QEB LMQFLKP COLJ QEB PB@LKA AOLM ALTK IFPQ
"IF@H FK QEB >UFP QFQIB QL OBJLSB QEB DBKBOF@ QFQIB >KA QVMB > KBT QFQIB

10 /e ("0 %t #+)0/

AAFKD [>?BIP QL QEB A>Q> PBOFBP LC > @E>0Q FP > HBV CLOJ>QQFKD CB>QROB A>Q> PBOFBP Fi
FP ?BFKD AFPMI>VBA DO>MEF@>IIV LK > @E>0Q %LO BU>JMIB QEB ?IRB ?>0P LK QEB &0O>AB #FF
"LIM>OFPLK @E>0Q OBMOBPBKQ LKB A>Q> PBOFBP 5B @>K >AA [>?BIP >Q QEB BKA LC B>@E ?>0
QEB BU>@Q MBO@BKQ>DB QEB ?>0 OBMOBPBKQP gK >AAFQFLK TB @>K >AA LQEBO CLOJ>QQFKD |
QL QEB A>Q> PBOFBP PR@E >P @E>KDFKD QEB @LILO LC QEB ?>0P LO >AAFKD >K BfB@Q 2EB CLII
BUMI>FK ELT QL >AA QEBPB I>?BIP >KA CLOJ>QP QL QEB @E>0Q

"IF@H LK >KV LC QEB =IFOGHMOBMOBPBKQFKOFRER=?F F;MM?K>Q> PBOFBP QEBK
.CABN FC=RL LMBK QEB JBKR



1%&9,,0,& $6"$*

& +>@ 3PBOP PELRIA ELIAALTK QEBE?S >KA @IF@H LK >KV LC QEB OBA @LIRJKP
%O0LJ QEB JBKR PBIB#N@5;N I;N; /?LC?M

%O0LJ QEBILG:N I:N; /?2LC?M M>KB @IF@H#QEEH> (CH? M>FKQ ?R@HBQ ?RQQLK QL ?0FKD
RM QEB %FIl >KA ILOBBDRRM LC @LJII>KAP

"IF@H QEB TL&BFFC KBBABA QL BUM>KA QEB IFPQ LC %FIl LMQFLKP

1BIB@MNN?LH #CFEEBK PBIB@Q I>PQ LMQFLK FK QEB QLM OLT "E>KDB QEB %LOBDOLRKA
QL TEFQB >KA QEB I>@HDOLRKA QL 0BA

"ILPB QEBH#ILG;N I;N; /?LC?M  M>KB

<:HES8 AA<A: G;8 <??B94 4G4 ,8E<8F

LT TB >OB DLFKD QL >AA QEB #>Q> *>?BIP >Q QEB BKA LC QEB @LIRJKP

IB PROB QE>Q VLRO BKQFOB @E>0Q FP PBIB@QBA KLQ GRPQ LKB LC QEB AMQSABOFBP "IF
Q>? FK QEBLN OlIFM PB@QFLK LC QEB OF??LK

-K QEB!?MCAHQ>? PBIB@Q QEBB;LN "F?G?HN ?RQQLK QEBK; (;<?FM QEBK-ON



#9 ,$ 1'0,&*$#%$")$0

MC>? "H>PBB#CAOL?

"IF@H LK LKB LC QBB (;<?FM ,LQB QE>Q >II LC QEB A>Q> I>?BIP CLO QE>Q A>Q> PBOFBP >Of
PBIB@QBA

"EB@H QEB PMBIIFKD LK >II LC QEB TLOHPEBBQP >KA J>HB >KV KB@BPP>0V @E>KDBP 1>SB
TLOH

#CAOL?  PELTP QEB &O>AB #FPQOF?RQFLK "LIM>OFPLK @E>0Q TFQE QEB @LJMIBQBA CLOJ
>AGRPQJBKQP >KA I>?BIP >AABA QL QEB A>Q> PBOFBP ,LQB QE>Q TB @>K JLSB B>@E FKAFSFAR>| A>
2EFP JFDEQ ?B KB@BPP>0V FC QTL A>Q> I>?BIP LSBOI>M LO FC > A>Q> I>?BI C>IIP FK QEB JFAAIB LC >
2L JLSB >K FKAFSFAR>| A>Q> I>?Bl @IF@H FQ QTF@B QEBK @IF@H >KA AO>D

<HE8 4G4 %4587F (HGF<78 A7

/[ECFE?@?MB?L

> >CHA ; N (;<?FM

"IF@H >KVTEBOB LK QEB @E>0Q QL >@QFS>QB FQ
-MBK QEB>> B;LN "F?G?HN DOLRM
2EBK PBIB@N; (;<?FM

1BIB@Q LKB LC QEB MOBPBQ MLPFQFLKP COLJ QEB AOLM ALTK IFPQ
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MMIVEKD >MMOLMOF>QB CLOJ>QQFKD QB@EKFNRBP FP @OFQF@> CLO J>HFKD > @E>0Q B>PFBO
' +>KV CLOJ>QQFKD @LJJ>KAP FK QEB 'LJB Q>? LC QEB OF??LK @>K ?B >MMIFBA QL > @E>0Q

* 2L @E>KDB QEB KRJ?BO CLOJ>Q CLO >K >UFP LO A>Q> I>?Bl VLR JRPQ RPB QEB ,RJ?BO PB@QFL

FK QEB %L0J>Q #>Q> *>?BIP AF>ILD ?LU 7LR @>KKLQ RPB QEB ,RJ?BO CLOJ>Q @LJJ>KAP FK QEB
'LIB Q>? LC QEB OF??LK

UFP QFQIBP EBIM QEB OB>ABO PBBP QEB JLPQ >@@R0O>QB OBMOBPBKQ>QFLK LC QEB FKCLOJ>QFL
LK > @E>0Q

00.c 10c+*

A>MQBA ?V '>IIFB .RK@L@E>0 >KA ,LOBBK !OLTK COLDL 3PB +F@OLPLCQ $U@BI 2EB ">OBBOP FK
0>@QF@B 1BORBMQBA ?2EB 1>VILO %LRKA>QFBEQELRQ >QQOF?RQFLK >P OBNRBPQBA ?V QEB TLO
LOFDFK>l @OB>QLO LO IF@RKPBBKPBA RKABD." 1



https://saylordotorg.github.io/text_how-to-use-microsoft-excel-v1.1/index.html
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4.3 Using Charts with Microsoft™ Word™ and
Microsoft™ PowerPoint”

(?;LHCHA +<D?=NCP?M

*B>OK ELT QL M>PQB >K FJ>DB LC >K $U@BI @E>0Q FKQL > 5LOA AL@RJIBKQ
*B>OK ELT QL M>PQB > IFKH QL >K $U@BI @E>0Q FKQL > .LTBO.LFKQ PIFAB

"E>OQP QE>Q >OB @OB>QBA FK $U@BI >0B @LJJLKIV RPBA FK +F@OLPLCQ 5LOA AL@RJIBKQP LO CLC
QFLKP QE>Q RPB +F@OLPLCQ .LTBO.LFKQ PIFABP $U@BI MOLSFABP LMQFLKP CLO M>PQFKD >K FJ>
FKQL BFQEBO > 5LOA AL@RJBKQ LO > .LTBO.LFKQ PIFAB 7LR @>K >IPL BPQ>?IFPE > IFKH QL VLRC
@E>0QP PL QE>Q FC VLR @E>KDB QEB A>Q> FK VLRO $U@BI cIB FQ FP >RQLJ>QF@>IIV OBdB@QBA |
LTBO.LFKQ cIBP 5B TFIl ABJLKPQO>QB ?LQE JBQELAP FK QEFP PB@QFLK

, 10c*$ %.0 c)$" c*0+ 3+.!

0 B
%LO QEFP BUBO@FPB VLR TRIDKBIBR

© -8 K68? FCE847F;88G LBH ;418 588A JBE><A: BA G;<F 6;4CGBE4EG<A:
° OBE7 7TB6H@B8AG 74G4 S?8'0  AEB??@8AG

$U@BI @E>OQP @>K ?B S>IR>?IB QLLIP CLO BUMI>FKFKD NR>KQFQ>QFSB A>Q> FK > TOFQQBK OBML
>AAOBPP ?RPFKBPP MI>KP MR?IF@ MLIF@FBP ?RADBQP >KA PL %LO QEFP BU>JMIB TB TFIl >PPRJB
QLQ>I BKOLIIJBKQ MBO PQ>QB COLJ QEB $KOLIIJBKQ 1Q>QFPQF@P +>M @E>0Q FP ?BFKD RPBA Fi
TOFQQBK OBMLOGYCRER.?  2EB CLILTFKD PQBMP ABJLKPQO>QB ELT QL M>PQB >K FJ>DB LO MF(
QROB LC QEFP @E>0Q FKQL > 5LOA AL@RJIBKQ

-MBK " AEB??@8AG 1>SB FQ >P AEB??@8AG -BG47?F )8E ,G4G8

+LSB VLRO @ROPLO QL QEB ?LQQLJ LC QEB AL@RJIBKQ ?V @IF@HFKD ?BILT QEB EB>AFKD Q
OB>APYCAOL? "HLIFFG?HN <S /N:N22EB FJ>DB LC QEB +>M @E>0Q TFIl ?B MI>@BA ?BILT
QEFP EB>AFKD

gC KBBABA LMBK QEB $U@BI cIB VLR E>SB ?BBK TLOHFKDAHGIA: @QFS>QB QEB


https://openoregon.pressbooks.pub/app/uploads/sites/152/2020/06/CH4-CC-Enrollment.docx

1$&9,,9,&

$6"$*

)d  @E>0Q

K QEB%IG? Q>? LC QEB OF??L'KK@H QHBS <ONNIH AOLMALTK >OOLFKA PBIB@Q
1S ;M ,C=NOL?

1BIB@OW @@BMQFKD QEB "LMV .F@QROBP ABC>RIQP

P PELTK LK 1@OBBK
F@QROB

&L ?>@H QL QEBAEB??@8AG -BG47?F )8E ,GBIGBA AL@RJIBKQ

"LKcOJ QE>Q QEB FKPBOQFLK MLFKQ BEARBILT "HLIFFG?HN <S /N:N?EB>AFKD @IF@H
QEB:MN? ?RQQLK FK QEB 'LJB Q>? LC QEB OF??LK LO MUBPP

,LQB QEB MF@QROB LC QEB +>M @E>0Q TFIl KBBA QL ?B OBPFWBA 0BPFWB QEB FJ>DB ?V P
AO>DDFKD LKB LC QEB @LOKBO PFWFKD E>KAIBP PL FQJP I>ODB BKLRDE QL cll PM>@B ?BILT
LK QEB cOPQ M>DB +>HB PROB QEB FJ>DB ALBP KLQ PMFII LSBO QL QEB KBUQ M>DB 2EFP A
JBKQ PELRIA ?B LKB M>DB LKIV

1>SB VLRO TLOH
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<HE8 " AEB??@8AG -BG4?F )8E ,G4G8
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,» MNCHA B;LNdG; A?GIN 3| L>

@QFS>QB >K $U@BI @E>0Q >KA @IF@H QEB "LMV ?RQQLK FK QEB 'LJB Q>? LC QEB OF?7LK
"IF@H LK QEB IL@>QFLK FK QEB 5LOA AL@RJBKQ TEBOB QEB $U@BI @E>0Q TFIl 2B M>PQBA
"IF@H QEB ALTK >OOLT LC QEB .>PQB ?RQQLK FK QEB 'LJB Q>? LC QEB OF??LK
"IF@H QEB .F@QROB LMQFLK COLJ QEB AOLM ALTK IFPQ
"IF@H QEB %L0OJ>Q Q>? FK QEB .F@QROB 2LLIP PB@QFLK LC QEB OF??LK

0BPFWB QEB MF@QROB ?V @IF@HFKD QEB RM LO ALTK >OOLT LK QEB 1E>MB 5FAQE LO 1E>MB 'BFL
QLKP

, 10c*$ (c*™! % .0 c¢)$" c*0+ ,+3".,+c*0

%LO QEFP BUBO@FPB VLR TFIl KBBA QTL cIBP

© -8 K68? FCE847F;88G LBH ;418 588A JBE><A: BA <A G:<F 6;4CG8BREG<A:

)BJBE)B<AG 74G4 S?8'N)BJSE)B<AG

* +F@OLPLCQ .LTBO.LFKQ FP MBOE>MP QEB JLPQ @LJJLKIV RPBA QLLI CLO ABIFSBOFKD IFSB |
PBKQ>QFLKP 2EB @E>OQP RPBA FK > IFSB MOBPBKQ>QFLK >0B @OFQF@>| CLO Be@FBKQI\
VLRO FAB>P QL >K >RAFBK@B 1FJFI>0 QL TOFQQBK AL@RJBKQP > TFAB O>KDB LC MOBPBK
J>V OBNRFOB >K BUMI>K>QFLK LC NR>KQFQ>QFSB A>Q> 2EFP ABJLKPQO>QFLK FK@IRABP >
LFKQ PIFAB QE>Q @LRIA ?B RPBA FK > MOBPBKQ>QFLK 5B TFIl M>PQB QEB IFKHBA RADBQ ¢
FKQL QEB .LTBO.LFKQ PIFAB P > OBPRIQ FC TB @E>KDB QEB @E>0Q FK QEB $U@BI cIB QEE
TFIl ?B OBdB@QBA FK QEB .LTBO.LFKQ cIB

-MBK " )BJS8E)B<AG CCGK 1>SB FQ >% ,IQ?L,ICHN "HLIFFG?HN

>SFD>QB QEC>? Z O>A?N 0l cH=L?;M? "HLIFFG?HN 2EFP FP QEB PIFAB TEBOB VLR TFII
MI>@B QEB IFKHBA @E>0Q

gC KBBABA LMBK QEB $U@BI cIB VLR E>SB ?BBK TLOHFKDAHGIA: @QFS>QB QEB
O>A?N @E>0Q "IF@H @LMV KLQ "LMV >P .F@QROB

&L ?>@H QL QEB)BJSBE)B<AG AEB??@8AGIOBPBKQ>QFLK
+>HB PROB VLR >0B PQFII LK 1IFAB "IF@H FKQL QEB BJIMQV MOLJMQ ?LU LK QEB OFDEQ

"IF@H QEBIN? ?RQQLK AOLMALTK >OO0LT FIRQER Q>? LC QEB OF??LK FK QEB .LTBO.LFKQ
clB @ELLPB QEB .>PQB -MQRUK 1?MNCH:NCIH 0B?G? ;H> (CHE LN; (

6+>@ 3PBOP PELRIA @ELLAEB?"'?MNCH;NCIH 0B?G?[


https://openoregon.pressbooks.pub/app/uploads/sites/152/2020/06/CH4-PowerPoint-CC.pptx
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2EFP M>PQBP >K FJ>DB LC QEB $U@BI @E>0Q FKQL QEB .LTBO.LFKQ PIFAB VBQ @E>K
>MMB>0>K@B QL J>Q@E QEB @ROOBKQ QEBJB LC QEB .LTBO.LFKQ PIFAB

<HE8 .F8 8FG<A4G<BA-;8@8 %<A>34G4 %

2EB ?BKBcQ LC >AAFKD QEFP @E>0Q QL QEB MOBPBKQ-(FFIGE>D FQFKFI >RQLI>QF@>IIV RMA>QB
TEBK VLR @E>KDB QEB A>Q> FK QEB IFKHBA PMOB>APEBBQ cIB

O0BQROK QL VLRQ4EG<A: $U@RIB

1BIB@Q QE3?HM?MILOHPEBBQ 2EB ASBOQFPFKD @LPQ CLO (RKB T>P @RQ 3MA>QB QEB
PMOB>APEBBQ QL @E*EBRDB QEB S>IRB FK @BIl & QL

1BIB@Q QBBA?N TLOHPEBBQ ,LQF@B ELT QEB @E>0Q E>P @E>KDBA
0BQROK QL QEB .LTBO.LFKQ-HELIFAB VLR PELRIA PBB QEB RMA>QBA @E>0Q

1>SB VLRO TLOHLR TFIl PR?JFQ ?LQE QEB> >KA,IQ?L,ICHN cIBP >ILKD TFQE QEB
"R=?FcIB >Q QEB BKA LC QEB KBUQ PB@QFLK



1$&9,,9,& $6"$*

<HE8 .C74G87 #HA8 T7I8EG<F<A: BFG
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0BCOBPE #>Q> ?RQQLK FK QEB #BPFDK Q>? LC QEB OF??LK %LODBQQFKD QEFP PQBM @>K OBPRIQ FK LIA LO |
2BFKD AFPMI>VBA LK QEB @E>0Q

cHN?ALCNS B?=E

[?P?L?> (CHE

5EBK @OB>QFKD > IFKH QL >K $U@BI @E>0Q FK 5LOA LO .LTBO.LFKQ VLR JRPQ HBBM QEB $U@BI TLOH?LLH FK
FK>I IL@>QFLK LK VLRO @LIJMRQBO LO KBQTLOH gC VLR JLSB LO ABIBQB QEB $U@BI TLOH?LLH VLR TFIl DBQ

JBPP>DB TEBK VLR QOV QL RMA>QB QEB IFKH FK VLRO 5LOA LO .LTBO.LFKQ cIB 7LR TFIl >IPL DBQ >K BOOLO

$U@BI TLOH?LLH FP P>SBA LK > KBQTLOH AOFSB QE>Q VLRO @LJMRQBO @>KKLQ >@@BPP 2EBPB BOOLOR L(
QEB IFKH QL QEB $U@BI TLOH?LLH E>P ?BBK PBSBOBA 2EBOBCLOB FC VLR HKLT FK >AS>K@B QE>Q VLR TFII
> 31! AOFSB QL MRII RM VLRO AL@RJBKQP LO MOBPBKQ>QFLK JLSB QEB $U@BI TLOH?LLH QL VLRO 31! AOFSB

VLR BPQ>?IFPE QEB IFKH FK VLRO 5LOA LO .LTBO.LFKQ cIB

/[ECFE?@?MB?L

, » MNCHA(CHE?> B;LNcG;A? CHl , | Q?L, ICHN

@QFS>QB >K $U@BI @E>0Q >KA @IF@H QEB "LMV ?RQQLK FK QEB 'LJB Q>? LC QEB OF??LK
"IF@H FK QEB .LTBO.LFKQ PIFAB TEBOB QEB $U@BI @E>0Q TFIl ?B M>PQBA

"IF@H QEB ALTK >OO0LT LC QEB .>PQB ?RQQLK FK QEB 'LJB Q>? LC QEB OF??LK

"IF@H QEB )BBM 1LRO@B %LOJ>QQFKD *FKH #>Q> LMQFLK COLJ QEB AOLM ALTK IFPQ

"IF@H QEB OBCOBPE #>Q> ?RQQLK FK QEB #BPFDK Q>? LC QEB OF??LK QL BKPROB >KV @E>KDBF
$U@BI cIB >OB OBdB@QBA FK QEB @E>0Q
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* 5EBK M>PQFKD >K FJ>DB LC >K $U@BI @E>0Q FKQL > 5LOA AL@RJBKQ LO .LTBO.LFKQ cIB RPB QE
,C=NOL2MQFLK COLJ QEB .>PQB AOLM ALTK IFPQ LC LMQFLKP Z FC VLR T>KQ QEB FJ>DB QL >@Q >
FJ>DB 7LR TFII KLQ ?B >?IB QL J>HB >KV @E>KDBP QL QEB @LKQBKQ LC QEB MF@QROB

* BEBK @OB>QFKD > IFKH QL > @E>0Q FK 5LOA LO .LTBO.LFKQ VLR J>V KBBA QL OBCOBPE QEB A>Q> F
J>HB >KV @E>KDBP FK QEB LOFDFK>QFKD PMOB:RPEBRBBKLQ RPB QEB=NOL2MQFLK

00.c 10c+*

A>MQBA ?V '>IIFB .RK@L@E>0O >KA ,LOBBK !OLTK COLQL 3PB +F@OLPLCQ $U@BI 2EB ">OBBOP FK
.O>@QF@B 1BOABMQBA ?REB 1>VILO %LRKA>QFBEQELRQ >QQOF?RQFLK >P OBNRBPQBA ?V QEB TLO|
LOFDFK>I @OB>QLO LO IF&é®KFPBEBKPBA RKABD," 1



https://saylordotorg.github.io/text_how-to-use-microsoft-excel-v1.1/index.html
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

4.4 Preparing to Print

(?;LHCHA +<D?=NCP?M

0BSFBT B>@E TLOHPEBBQ FK > TLOH?LLH FK .OFKQ .OBSFBT
+LAFCV TLOHPEBBQP >P KBBABA QL MOLCBPPFLK>IIV MOFKQ A>Q> >KA @E>0QP

gK QEFP PB@QFLK TB TFIl Q>HB > ILLH >Q B>@E LC QEB TLOHPEBBQP @OB>QBA FK QEB MOBSFLRP F
QEBPB TLOHPEBBQP @LKQ>FK > @LJ?FK>QFLK LC A>Q> >KA @E>0QP QEBOB >0OB PMB@Fc@ QEFKI
FC VLR TFIl 2B MOFKQFKD QEB PEBBQP

5B TFIl PQ>0Q ?V ILLHFKD >Q B>@E TLOHPEBBQ FK .OFKQ .OBSFBT FK !>@BIPE>DERBKEFHB

>KV @E>KDBP KB@BPP>0OV PR@E >P @E>KDFKD QEB LOFBKQ>QFLK >KA P@>IFKD LO JLSFKD @E>C
QEB TLOHPEBBZ). J>HB PROB TB ALK]Q JFPP >KV TLOHPEBBQP TB >OB DLFKD QL OBSFBT QEB TLC
PEBBQP FK QEB LOABO QEBV >MMB>0 FK QEB Q>?P

,."2C"3¢c*$ % .0 /%""0/ #+. ,.c*0c*$

4G4 S?8 BAG<AHS8 J<G; " :4EG<A:

2EB FF "R=?F F;MM?WMP > @E>0Q PEBBQ 2EFP JB>KP QE>Q FQ ALBP KLQ @LKQ>FK >KV A>Q> OBJI
QE>Q @E>0Q PEBBQP GRPQ @LKGHFR@HABBR QL OBSFBT FQ FK .OFKQ .OBSFBT
"IF@H LK QBE- "R=?F F;MM?NLOHPEBBQ Q>?
&L QL .OFKQ .OBSFBT ?V @IF@HFKD .OFKQ FK I>@HPQ>DB 4FBT
LQF@B QE>Q QEB @E>0Q TFIl MOFKQ LK QEB BKQFOB M>DB FK *>KAP@>MB LOFBKQ>QFLK
2EBOB FP KLQEFKD QL @E>KDB $UFQ I>@HPQ>DB 4FBT

,.c*0c*$  3+./%""0/ 3c0% !0 *1 % .0/

2EB 1QL@H 20BKA TLOHPEBBQ E>P > ILQ LC A>Q> >KA JRIQFMIB BJ?BA/SBAKBEAQQRIOFKQ QEB
A>Q> >KA QEB @E>0QP TEF@E TFIl OBNRFOB JLAFc@>QFLKP QL QEB M>DB PBQRM
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"IF@H LK QERI=E OL?H> TLOHPEBBQ Q>?

&L QL .OFKQ .OBSFBT ?V @IF@HFKD .OFKQ FK I>@HPQ>DB 4FBT

% +>@ 3PBOP @ELLEECF? ,LCHN\COLJ QEB $U@BI %FIB JBKR LMQFLK
LQF@B QE>Q QEFP TLOHPEBBQ FP @ROOBKQIV MOFKQFKD LK PBSBK M>DBP
P VLR @IF@H QEOLRDE B>@E M>DB VLR PELRIA J>HB QEB CLIILTFKD L?PBOS>QFLKP

2EB A>Q> FP PMIFQ ?BQTBBK QEB cOPQ MYDBEFOA

2EB IFKB @E>0Q PQ>0QP LK QEB cOPQ M>DB ?RQ M>0Q LC FQ FP >IPL LK QE
LKA M>DB

2EB ALR?IB IFKB @E>0Q PQ>0QP LK QEB QEFOA M>DB >KA QEBK cKFPEBP LK
cCQE M>DB

2EB CLROQE >KA PFUQE M>DBP >0OB ?I>KH
2EB I>PQ M>DB M>DB E>P > @LIRJK LC PBBJFKDIV O>KALJ KRJ?BOP

$UFQ I>@HPQ>DB 4FBT

2EB cOPQ QEFKD TB >OB DLFKD QL AL FP EFAB QEB KRJ?BOP QE>Q >OB;:A@MB>BBKD LK
>0B DLFKD QL EFAB QEB @LIRIJK FKPQB>A LC ABIBQFKD QEB KRJ?BOP F
QEB KRJ?BOPOB ?BFKD RQFIFWBA PLIJBTEBOB BIPB FK QEB TLOH?LLH

1@OLIl QL QEB OFDEQ LK QEB TLOHPEBBQ RKQFI VLR cKA QEBRGGRB®P FK
"IF@H >KVTEBOB FK @LIRJK '
-K QEB'LJB OF??LK @IF@H @EB;N ?RQQLK FK QEB "BIIP DOLRM

gK QEB 4FPF?FIFQV PB@QF4CPBIR@ERL>? QEBK PBIB®Q>? IFOGHM



#9 ,$ 1'0,&*$#%$")$0

%FDROB  'FAB "LIRJKP FK %L0OJ>Q +BKR
2EB SFPF?IB @LIRJK EB>AFKDP PELRIA KLT DL COLJ & QL g

0BQROK QL .OFKQ .OBSFBT FK I>@HPQ>DB 4FBT QL PBB QEB @E>KDBP QL QEB MOFK(
PEBBQ

LOF@B QE>Q QEBOB >0B KLT cSB EBREQ> >KA @E>0QP >0B PQFII PMIFQQFKD >@(
JRIQFMIB M>DBP ?RQ QEB KRJ?BOP FK @LIRJK ' >OB KL ILKDBO DLFKD QL MOFKQ

0BJ>FK FK I>@HPQ>DB 4FBT CLO QEB KBUQ PQBMP

2EB A>Q> FP PQFII PMIFQ ?BQTBBK M>DBP >KA >KA QEB @E>OQP >OB PMIFQQERB LAAIV >P
cOPQ PQBM TB TFIl QOV QL cU QEBPB FPPRBP FP QL @E>KDB QEB M>DB LOFBKQ>QFLK >KA P@

5EFIB PQFII FK I>@HPQ>DB 4FBT @E>HBB QEBHN;NCIHQL *>KAP@>MB RPB QEB
-OFBKQ>QFLK AOLM ALTK JBKR FK QEB 1BQQFKDP PB@QFLK

LS +>@ 3PBOP @IF@HKI@HB=;J? +LC?HN;NCIH ?RQQLK

2EFP MRQP >II LC QEB A>Q> LK LKB PEBBQ ?RQ QEB @E>0QP >0B PQFII PMIFQ ?BQTBB
M>DBP

"E>KDB QERJ;A? M=;FCHAQL %FQ 1EBBQ LK -KB .>DB RPB QEB 1@>IFKD AOLM ALTK
JBKR FK QEB 1BQQFKDP PB@QFLK

s +>@ 3PBOP @IF@H-FEBNI #CNLMQFLK

2EFP cQP BSBOVQEFKD LK LKB M>DB ?RQ FQ FP QLL PJ>Il QL ?B >?IB QL OB>A


https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/10/Figure-4-64.jpg
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"E>KDB QEB M>DB P@>IFKD ?>@H QL ,L 1@>IFKD

& +>@ 3PBOP RK@EB@H-GERNI #CNLMQFLK

2EB KBUQ QEFKD TB TFIl QOV FP JLSFKD LKB LO ?LQE LC QEB @E>OQP gK LOABO QL JLSB QE
TB KBBA QL BUFQ LRQ LC I>@HPQ>DB 4FBT

$UFQ !>@HPQ>DB 4FBT

1TFQ@E QL QEB 4FBT OF??LK >KA QEBK PBIB@Q .>DB |OB>H.RBEFBOBBK PELRIA
ILLH PFJFI>0 @CAOL? 0BJBJ?BO QE>Q QEB ALQQBA ?IRB IFKBP FKAF@>0QB >RQLJ>QF
M>DB ?0B>HP

+LSB QEB +LKQE "LJM>OFPLK ALR?IB IFKB @E>0Q @ILPBO QL QEB QLM LC FQP M>DE

+LSB QEB +>V 20BKA CLO, 1#/ 1>IBP 4LIRJB IFKB @E>0Q PL QE>Q FQ FP
RKABO QEB +LKQE "LIM>OFPLK @E>0Q

2EB IFKH QL QEB A>Q> PLRO@B FP PQFIl >Q QEB ?LQQLJ LC M>DB  FK PL VLF
KBBA QL JLSB FQ >P TBBPFKD VLRO MOBCBOOBA JBQELA JLSB QEB QBUQ COLJ QL
+ +

,LT VLRO P@OBBK PELRIA ILLH PFJFI#CADL?

5B ALK]Q T>KQ QEB A>Q> PLRO@B IFKH QBUQ QL
MOFKQ LK FQP LTK M>DB ?RQ QEBOB FP KL OLLJ
QL JLSB FQ LKQL QEB P>JB M>DB >P QEB
@E>0QP 2L cU QEFP TB >OB DLFKD QL OBJLSB
QEB >RQLJ>QF@ M>DB ?0B>H ?BQTBBK QEB
@E>0QP >KA QEB QBUQ FK + +

I>@B VLRO MLFKQBO LK QEB ELOFWLKQ>| ?IRB A>PEBA IFKB >RQLJ>QF@ M>DB -
?BQTBBK QEB IFKB @E>0Q >KA QEB #>Q> 1LRO@B IFKH QBUQ

5EBK VLRO MLFKQBO @E>KDBP QL QEB ALR?IB >OOLT MLFKQFKD RM >KA ALTK AO>C
M>DB ?0B>H ALTK FKQL QEB DO>V >0B> 2EFP OBJLSBP QEB M>DB ?0OB>H

gC VLRO SBOQF@>| >RQLI>QF@ M>DB ?0B>H ?BQTBBK @LIRJIKP ) >KA * JLSBP AO>D F(
2BQTBBK @LIRJKP ) >KA * 2EFP TFIl J>HB FQ > PLIFA ?IRB IFKB TEF@E TFII KL ILKDBO >AGR
>RQLI>QF@>IIV

*IN? VLR J>V KBBA QL PIFDEQIV OB PFWB QEB QTL @E>0OQP FK LOABO QL J>HB VLRO P@OBBK
%FDROB  7LRO ~DL>l_ FP QL LKIV E>SB QTL M>DBP
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,LT VLR KBBA QL AL LKB cK>l @EB@H LC QEFP
TLOHPEBBQ FK .OFKQ .OBSFBT

&L QL .OFKQ .OBSFBT >KA ILLH >Q ?LQE
M>DBP .>DB PELRIA @LKQ>FK GRPQ QEB A>Q>
>KAM>DB PELRIA E>SB ?LQE @E>0QP >KA QEB
#>Q> 1LRO@B IFKH QBUQ

$UFQ I>@HPQ>DB 4FBT >KA P>SB QEB cIB

,"2¢"3 ") c*c*$ 3+.1%"0/  #+. ,.c*0c*$

2EB OBJ>FKFKD TLOHPEBBQP KBBA QL ?B OBSFBTBA 1LJB LC QEBJ TFIl KBBA JFKLO @E>KDBP >
PLJB TFIl KLQ KBBA >KV @E>KDBER TFIl KBBA QL MOBSFBT B>@E LKB >KA QEBK J>HB QEB PMB@
FcBA @E>KDB§K QEB CLIILTFKD PQBMP VLR TFIl MOBSFBT >KA JLAFCV >l LQEBO TLOHPEBBQP

$L;>? ICMNLC<ONCIHHLIFFG?HN /N;NCMNC=M ;H> >GCMMEEBBQP QEB @E>0QP
PMIFQ >@OLPP QTL M>DBP %FU QEFP ?V @E>KDFKD QEB LOFBKQ>QFLK *>KAP@>MB >K/
1EBBQ LK -KB .>DB

0B? L?G;CHCHA =B;LN MB??N¥ELRIA KLQ KBBA >KV @E>KDBP

,.c*0c*$ % .0 +*5

1LIBQFJBP VLR JFDEQ E>SB > TLOHPEBBQ QE>Q E>P A>Q> >KA > @E>0Q ?RQ VLR LKIV T>KQ
@E>0Q QL MOEKQ FP QEB @>PB TFQHLQER5?HN /N;NCMNCTLRHPEBBQ

1TFQ@E QL QHBFFG?HN/N;NCMNCHEMDHPEBBQ

1BIB@Q QEBI>?L IGILCMCIH @E>0Q

% +>@ 3PBOP 1QBMP TFII KLQ TLOH FK $U@BI CLO +>@ 1BB >IQBOK>QB PQBMP ?I
PQBM

&L QL .OFKQ .OBSFBKIV QEB @E>0Q FP MOFRQR®F;BJF G;8 74G4 CE<AG<A: 47BA:
J<G; G;8 6,4EG 8K<G 46>FG4:8 /<8J 4A7 58 FHE8 GB F87?86G =HFG G;8 6;4EG BA G;8 JBE>F;88

gC KBBABA @E>KDB QEB LOFBKQ>QFLK QL *#AP@OMBKQ>QFLK ILLHP ?BQQBO TEBK
MOFKQFKD GRPQ > @E>0Q

$UFQ I>@HPQ>DB 4FBT
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& +>@ 3PBOP QEEFS T>V QL MOFKQ > "E>0Q PBM>0>QBIV FP QL @IF@H LK QEB (
VLR T>KQ QL MOFKQ JLSB FQ QL > KBT PEBBQ ?V @IF@HFKD LK QEB Y#R>0Q @IF@F
B:.LN ?RQQLK LK QEBLN 1?MCAH Q>? @IF@H ,BT 1EBBQ QEBK @&ELEPR CHN

COLJ QEB $U@BI JBKR >KA PTFQ@E QL *>KAP@>MB -OFBKQ>QFLK FC KB@BPP>0V

%c!c*$ 3+."/%""0

7LR E>SB >@QR>IIV AB@FABA QE>Q VLR AL KLQ TREZTHIERPEBBQ QL ?B SFPF?IB >Q >l ?RQ
VLR AL KLQ T>KQ QL ABIBQB FQ 5B >OB DLFKD QL EFAB FQ COLJ >KVLKB ILLHFKD >Q QEB TLOH'

OFDEQ @IF@H LKRIEBM?MQ>?

¥ +>@ 3PBOP PELRIA ELIAALTK QBB HBV >KA @IF@H LK'REBIM?M)>?
1BIB@®WC>7COLJ QEB JBKR QE>Q >MMBSEB PEBBQ PELRIA KL ILKDBO ?B SFPF?IB
1>SB QEB6 B;LNCHA TLOH?LLH

1R?JFQ >l QEOBB cIBP COLJ QEFP @EX*MQBQNCHA RFMR % "HLIFF
G?HN >I=R >KA % ,IQ?L,ICHN "HLIFFG?HNJIJNR >P AFOB@QBA ?V VLRO FKPQOR@QLC

00.c 10c+*

A .OBM>OFKD QL .OFRQ'>IIFB .RK@QL@E>0O >KRIEB O0LJBV .LOQI>KA "LJIJRKFQV "LIIBDB
FP IF@BKPBA RKABO



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

4.5 Chapter Practice

2L >PPBPP VLRO RKABOPQ>KAFKD LC QEB J>QBOF>| @LSBOBA FK QEB @E>MQBO MIB>PB @LJMIBQI
FKD >PPFDKJBKQP

IQELRDE $U@BI FP MOFJ>OFIV RPBA FK ?RPFKBPP >KA P@FBKQFc@ >MMIF@>QFLKP VLR TFIl cKA
LQEBO >0OB>P LC PQRAV >P TBIl gK QEBPB BUBO@FPBP TB TFIl RPB $U@BI QL @0OB>QB @E>0OQP RF
>KA EB>IQE A>Q>

% .0c*$ %c/0+.c ( 0] +),."%"*/c2" .'2¢"3

BJA?B47 4G4 <?8)+ 4G4

$U@BI FP >K BU@BIIBKQ QLLI CLO EBIMFKD AFPMI>V EFPQLOF@>1 A>Q> gK QEFP BUBO@FPB TB TF
T>VP QL AFPMI>V FKCLOJ>QFLK LK JFKFJRJ J>DB A>Q> >KA IFCB BUMB@Q>K@V

21) Z,2g-* +9,0+3+ 5&$1 " ,&$1 g, 2'$ 3,92%# 12 281

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

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

‘K QEB )CHCGOG 3;A? TLOHPEBBQ PBIB@Q QEB O>KDB .OBPP >KA ELIA
QEBO.( HBV >KA PBIB@Q

%+>@ 3PBOP ELIA ALTK QEB3G;H> _ HBHIN QEB "20* HBV
1BIB@Q QEBV?LY>? QEBK QEB  B;LN QLLI FK QEB;LNM DOLRM
+LSB QEB "E>0Q >P*2Q /B??N  0BK>JB QEB PEBBQ

3MA>QB QEB "E>0Q 2FQIBQHCGOG 3;A?


https://openoregon.pressbooks.pub/app/uploads/sites/152/2020/06/PR4-Data.xlsx
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%O0LJ QEBB;LNM "F?G?HNJBKR @ELLPB QL AFPMI>VIDER<?FM
%0LJ QEB "E>OQP $IBJBKQ JBKR QROK L{®EmB{>

.OBM>0B QEBHCGOG 3;A? TLOHPEBBQ CLO MOFKQFKD ?V @E>KDFKD QEBR@=2MKD QL
IH+H? ;A?

1>SB VLRO TLOH

<HE8 &4C ;4EG

21) Z-0%&, .0-($"2%# *g%$ $6.$"2 "7 2 1g02'

gk QEB M>PQ VB>OP ?BQTBBK >KA  IFCB BUMB@Q>K@V CLO -OBDLK JBK FIMOLSBA ?V
VB>OP >KA CLO TLJBK ?V  VB>OP -OBDLK]P IFCB BUMB@Q>K@V E>P OBJ>FKBA PIFDEQIV EFDEBO (
31 >SBO>DB 2EB IFCB BUMB@Q>K@V TFIl @LKQFKRB QL FIMOLSB CLO ?LQE JBK >KA TLJBK 'LTB
QEB D>FK CLO JBK E>P ?BBK LRQM>@FKD QEB D>FK CLO TLJBK "LKPBNRBKQIV QEB AFfBOBK@B ?E
JBK]P >KA TLJIBK]P IFCB BUMB@Q>K@FBP E>P @LKQFKRBA QL PEOFKH
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EQQMP TTT LOBDLK DLS A>P -$ #L @RJIBKQP -0<MLM<QOBKA MAC

-K QEB(C@? "RJ?=N;H=8EBBQ PBIB@Q

%O0LJ QEB gKPBOQ Q>? @ELLPB 0B@LJJBKA "E>OQP 1BIB@Q QEB PB@LKA LMQFLK "IRPQBC
RIK @E>0Q

+LSB QEB @E>0Q QL > KBT PEBBQ ,>JB QEB PEBBQ

<HE8 &478 4E ;4EG ,B?HG<BA

0BMB>Q PQBMP >?LSB QL @OB>QB > J>Q@EFKD (@@S0RJICLRH=S @IL +L?AIH
3IG?H ?VPBIB@QFKD  .OBPP >KA ELIA QEB "20* HBV >KA PBIB@Q

+>@ 3PBOP ELIAALTK QEBG;H>  HBV

3PB QEB 0B@LJJIBKABA "E>OQP >KA PBIB@Q QEB "IRPQBOBA "LIRJK @E>0Q


https://www.oregon.gov/das/OEA/Documents/OR_pop_trend2012.pdf
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+LSB QEB @E>0Q QL > KBT PEBBQ ,>JB QEB BIEBBQ

<:HES8 8@478 4E ;4EG

LQF@B LK QEB JBK]P >KA TLIBK]P SBOQF@>| >UFP QEB JFK >KA J>UFJRJ ?LRKAP AL KLQ
J>Q@E 2L BKPROB A>Q> FP @LIM>0>?IB >AGRPQ QEB JFK >KA J>U ?LRKAP LC ?LQE QEB +BKP >|
5LIBKP @E>0Q QL @E>0Q QL J>Q@E
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<:HES8 K<F BHAT7F

0BQROK QL GE®? "RJ?=N;H=8>? PBIB@D
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3PB QEB?=IGG?H>?> B:LNM QLLI QL @OB>QB > PFIMIB IFKB @E>0Q
"E>KDB QEB "E>0Q 2FQIBLQAIH ,LID?=N?> (C@? "RJ?=N;H=S :N CLNB
*B>SB QEB @E>0Q BJ?BAABA FK QEB TLOHPEBBQ +LSB >KA OBPFWB FQ >@@LOAFKDIV

2EB IFKB >@OLPP QEB ?LQQLJ LC QEB @E>0Q OBMOBPBKQP QEB AFfBOBK@B ?BQTBBK .
TLIBK]P IFCB BUMB@Q>K@V gQ FP KLQ SBOV EBINKIFIQRERE@®H LK QEB IFKB QL LMBK QEB MLM
RM JBKR 1BIB@ELGN :N; /2LC?M  gK QEBILG:N N; /?LC?M M>KB RKABO QEBC?M
+INCIHMQ>? PBIB@Q QEB O>AFL ?RQQLK FKZEGLKIBELRCM

€ +>@ 3PBOP PELRIA ELIA ALTK QEBE?S >KA @IF@H QEB IFKB >Q QEB ?LQQLJ
1BIB@®ILG;N N; /2LC?M  gK QEBHLG:N LN; /2LC?M M>KB RKABO QFB.C?M
+INCIHMQ>? PBIB@Q QEB O>AFL ?RQQLK FKZEGLKIBELRCM

"ILPB QEBHLG:N :N; /?LC?M  M>KB
3PB QEBB:LN /NSF?P QLLIP QL @E>KDB VLRO @E>0Q QL PLIBQEFKD > ?FQ JLOB AO>J>QF@

.OBSFBT QEEE@? "RJI?=N;H=SLOHPEBBQ FK .OFKQ .OBSFBT >KA J>HB >KV KB@BPP>0OV
@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>0V @E>KDBP 1>
- WCMNILC=;F IIN; TLOH?LLH

1R?JFQ QEB %CMNILC=;F I'N; TLOH?LLH >P AFOB@QBA ?V VLRO FKPQOR@QLO
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<:HE8 )EB=86G87 %<98 KC86G4A6L %<A8 ;4EG

00.c 10c+*

N "E>MQBO .0O>@QF@&B'>IIFB .RK@L@E>0O >KLOBBK !'OLTK .LOQI>KA "LJJRKFQV "LIIBDBFP
IF@BKPBA RKABQ


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

4.6 Scored Assessment

% .0c*$ /(" 10

BJA?B47 4G4 <78, 4G4

K BIB@QFSB T>V QL @LJIRKF@>QB cKAFKDP FK $U@BI FP ?V DO>MEFKD A>Q> &0>ME QEB >QQ>(
FKCLOJ>QFLK SFPR>IFWFKD MOLcQ J>ODFK QOBKAP >KA MOLAR@QFLK M>QQBOKP >KA QEB P:
BK>?IFKD AB@FPFLK J>HBOP QL DO>PM @LK@BMQP LC @ROOBKQ ?RPFKBPP MO>@QF @BP

21) 0$4%,3% .0-%g2 + 0&g,

%LIILTFKD QEB AFOB@QFLKP ?BILT @OB>QB QEB ?BILT @ESMEB 2t£FB-BIL N ?R:=NFS FK@IRA
FKD QEB @E>0Q PQVIBP >KA >UFP ?LRKAP
MBK QEB cIB K>JBA/ IN:  >KA QEBK 1>SB P /;F?M
%OLJ QERPP?HO? ,LI_N),LACH PEBBQ @OB>QB QEB ?BILT "LJ?FK>QFLK "E>0Q
+LSB QEB @E>0Q QL > KBT PEBBQ ,>JB QEB REBBQ
1>SB VLRO TLOH


https://openoregon.pressbooks.pub/app/uploads/sites/152/2020/06/SC4-Data.xlsx
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<:HE8 B@5<A4G<BA ;4EG

21) 13 02*7 .0-#3"29-, # 2

"OB>QB QEB ?BILT .FB "E>0Q PELTFKD ELT J>KV IL@>QFLKP TFIl 2B MOLAR@FKD MOLAR@QP FK QEE
1LRQE $>PQ >KA 5BPQ 0BDFLKP

%O0LJ QER.I>0=NM MB??N2OB>QB QEB ?BILT @E>0Q

+LSB QEB @E>0Q QL > KBT PEBBQ ,>JB QEB FEABRAON

1>SB VLRO TLOH
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"OB>QB QEB ?BILT %RKKBI "E>0Q QL MOLSFAB LRO P>IBP QB>J > SFPR>| PK>MPELQ LOVEB/@LIM>KV
MOL@BPP LRQIFKFKD AB>IP QE>Q >0OB BUMB@QBA QL @ILPB TFQEFK QEB JLKQE

%O0LJ QEBF?M PEBBQ @OB>QB QEB ?BILT %RKKBI "E>0Q
,LOB QL IB>SB QEB @E>0Q BJ?BAABA FK QEBIBEBB(B >KA JLSB QEB @E>0Q >@@LOAFKDIV

"EB@H QEB PMBIIFKD LK >l LC QEB TLOHPEBBQP >KA J>HB >KV KB@BPP>0V @E>KDBP 1>SB
TLOH >KA PR?JFQ /;F?M  >P AFOB@QBA ?V VLRO FKPQOR@QLO
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$U@BI FP QEB IB>AFKD >MMIF@>QFLK CLO PQLOFKD J>K>DFKD >KA >K>IVWFKD A>Q> gK "E>MQB
BUMILOB ELT QL FIMLOQ LOD>KFWB >KA >K>IVWB A>Q> BB@QFSBIV 2L J>K>DB >KA >K>IVWB > DO
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>QB
> TLOHPEBBQ CLO BU>JMIB > IFPQ LC BIMILVBB FKCLOJ>QFLK gK > Q>?IB LC BJMILVBBP B>@E BJIM
TLRIA E>SB > PBM>0>QB OB@LOA >P PELTK ?BILT B>@E OB@LOA JFDEQ FK@IRAB PBSBO>| cBIAP |
QEB $JMILVBB g# ,RJ?BO QEBFO *>PQ ,>JB >KA %FOPQ ,>JB BQ@ $>@E OLT LC > Q>?IB PQLOBP OB@
>KA B>@E @LIRJK PQLOBP LKB cBIA CLO QEB OB@LOA OB@LOA >IPL @>K FK@IRAB cBIAP QE>Q @|
BOBK@BP CLOJRI>P >KA CRK@QFLKP AAFQFLK>IIV > OLT LC @LIRJK EB>AFKDP >Q QEB QLM LC ¢
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 FIMLOQ @IB
QBO QLQ>l PR?QLQ>l >K>IVWB SFPR>IFWB EAPBNLEGIDBO BUMILOBP ELT QL FIMLOQ FKPBOQ B/
>KA BU>JFKB A>Q> TFQE $U@BI Q>?IB >KA .FSLQ2>?IB QLLIP #BJLKPQO>QB PHFIIP ?V PQRAVFKD Q
SFABA BJMILVBB A>Q>?>PB $U>JFKB BJMILVBB OBI>QFLKP M>VOLIl ?BKBcQP >KA QO>FKFKD
LMQFLKP

00.c 10c+*
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5.1 Table Basics

(?;LHCHA +<D?=NCP?M

3KABOPQ>KA Q>?IB MOLMBOQFBP >KA PQOR@QROB
%L0OJ>Q A>Q> >P > Q>?IB

3PB %0OBBWB .>KBP

5LOH TFQE QEB 2>7?IB 2LLIP #BPFDK Q>?

-OD>KFWFKD J>FKQ>FKFKD >K>IVWFKD >KA OBMLOQFKD ERJ>K OBPLRO@BP A>Q> FP BPPBKC
FKARPQOFBP gK QEFP @E>MQBO TB TFIl FIMLOQ A>Q> >KA ABJLKPQO>QB Q>?IFKD PHFIIP ?V
BJMILVBB OBI>QFLKP M>VOLIl ?BKBcQP >KA QO>FKFKD LMQFLKP

<HE8 -4578 K4@C?8

o (",+,.0c"/ /0.101."
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2ROKFKD > O>KDB LC @BIIP FKQL >K $U@BI Q>?IB J>HBP OBI>QBA A>Q> B>PFBO QL >K>IVWB SFP
OBMLOQ 1QOR@QROFKD >KA MI>KKFKD Q>?IB I>VLRQP >0B SFQ>| CLO A>Q> FKQBDOFQV !BILT >0
@LKPFABO TEBK ABPFDKFKD >KA ?RFIAFKD > Q>?IB COLJ P@O>Q@E

<HE8 -4578 %4LBHG IH<787<A8F

+2".2¢"3

$U@BI Q>?IBP ?BE>SB FKABMBKABKQIV COLJ QEB OBPQ LC QEB FKCLOJ>QFLK LK QEB TLOHPEBBQ $
QEB Q>?IB >0OB> >P > A>Q>?>PB IL@HFKD QEB OB@LOA BKQOFBP QLDBQEBO 2EBOB >OB PBSBO>| >
$U@BI QOB>QFKD QEB A>Q> FKABMBKABKQIV %LO BU>JMIB RPFKD FKQBDO>QBA cIQBOP >KA PLOQ
@>K BfLOQIBPPIV AOFII ALTK A>Q> ?>PBA LK NRBPQFLKP >KA FK OBQROK DBQ OBPRIQP $U@BI TFII
J>QF@>IIV BUM>KA QEB Q>?IB QL >@@LJILA>QB KBT A>Q> BKQOFBP >KA >IILTP CLO >RQLJ>QF@ CLC
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
@LIRIK K>JBP >ILKD TFQE >RQLJ>QF@>IIV clIFKD > @>I@RI>QBA cBIA QL QEB BKQFOB Q>?IB LO L
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 :
@E>0QP >KA O>KDBP ?>PBA LK TE>Q QEB RPBO FP PLOQFKD LO clQBOFKD >Q QEB QFJB

gK FKARPQOV A>Q> FP @LJILKIV PQLOBA FK A>Q>?>PBP LO JRIQFMIB4DX@EPBBB>0V AO>PQF
@>IIV QEBOBCLOB FK PLIJB @>PBP FQ FP KB@BPP>0V QL FIMLOQ A>QyRVRBMBKMIBUTES!

TFIl TLOH TFQE >K $U@BI cIB QE>Q E>P FIMLOQBA A>Q> COLJ > ERJ>K OBPLRO@BP A>Q>?>PB 2EF
ALTKIL>ABA COLJ QEB A>Q>?>PB FP PQLOBA FK >K $U@BI TLOH?LLH ELTBSBO FQIP FK > "LJJ> 1BN
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O>QBA 4>IRBP "14 CLOJ>Q 5B TFIl FIMLOQ QEB $U@BI cIB FKQL LRO ™ #>Q> cIB QROK QEB A>Q> FK
Q>?IB CLO CROQEBO >K>IVPFP
€),+.0 ¥ #+)010 / 0O ("
BJA?B47 4G4 S?8 " 4G4
.

)BBMFKD QEB >?LSB Q>?IB DRFABIFKBP FK JFKA FIJMLOQ ERJ>K OBPLRO@B A>Q> FKQL $U@BI >P
#BILKPQO>QB Q>7?IFKD PHFIIP ?V BU>JFKFKD BJMILVBB OBI>QFLKP M>VOLII >KA ?BKBcQP ,LQB VLI
KBBA QL P>SB QEB %. cIB LK VLRO @LIJMRQBO >P VLR TFII FIMLOQ QEFP cIB%KOQN;QERIB

FK QEB ?BILT PQBMP

-MBK A>Q>cIB% I')N; >KAP>SBQEBCcIB>8 %. .?JILN

oK QEBGJFIS??;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 TFIl PBQ RM QEFP A>Q> RPFKD >IQBORIQB? AGIEIIPMN?IM
2EB >IQBOK>QB PQBMP @>K ?B CLRKA ?BILT >CQBO 1QBM

%0LJ QEB #>Q> Q>? @ELEMB!;N;

%OLJ QEB &BQ #>Q> JBKR @ELEPIB #CF? QEBKLIG 3ILE<IIE


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
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2EB ,>SFD>QLO AF>ILDRB ?LU TFIl LMBK 1BIB@QREBF? IFPQBA FK QEB #FPMI>V -MQFLKP
M>KB

Q QEB ?LQQLJ LC QEB ,>SFD>QLO AF>ILDRB ?LY|;PBIE@BUM>KA QEB JBKR >KA @ELLPB
(>0 a
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<HE8 '4I<:4GBE 0<A7BJ

2EB gJMLOQ AF>ILDRB ?LU TFII LMBK gkK3BHPR”>I SIO Q;HN NI JON NB? >;N; _ PB@QFLK
@ELLPBRCMNCHA QILEMB??N

gK QEB >?LSB PQBMP T>P >IOB>AV PBIB@QBA TEBK TB PQ>0QBA QEB FIMLOQ PL $U@
FKAF@>QB TB T>KQ QEB FKCLOJ>QFLK QL FIMLOQ >KA AFPMI>V PQ>0QRKDV:@ @BA KLQ
@IF@H @Bl QEBK PBIB@Q QEB @B@KLT
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<HE8 V@CBEG 4G4 <4?B:H8 BK

2EB A>Q> FIMLOQP >P > Q=MPB QEB /RBOFBP "LKKB@QFLKP AF>ILDRB ?LU

<:HE8 7?BF8 *HB8E<8F BAA86G<BAF

& oB2m? ;L? NB? ;FN?LH;N? MN?JM @IL );= 1IM?LM +HFS c@ SIO ;L? OMCHA "R=?F @IL 3CH>IQM
JF?;M? =IHNCHO? QCNB NB? Z0;<F? OlIFM ?MCAH 0;<[ M?=NCIH <?FIQ NB?M? ;FN?LH;N? MN?JM

-KIV @LIMIBQB QEB CLIILTFKD PQBMP FC VLR >0OB RPFKD > +>@ gC VLR >OB RPFKD >." VLR |
>|OB>AV FKPBOQBA QEB Q>?IB 7LR PELRIA >IOB>AV®>38 QBN LMBK >KA VLR

PELRIA E>SB @IF@HBA FKQL @BIl "6RFREB?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>0A PELOQ@R® EQS F?NN?L QL PBIB@Q >l LC QEB A>Q> FK QEB TLOH
PEBBQ 2E>Q PELRIA ?B @BIIP (

"LMV QEFP A>Q>
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1TFQ@E ?>@H QLBYERJILN  TLOH?LLH >KA J>HB PROB @BIl FP QEB >@QFSB @Bl
>PQB QEB A>Q> FKQL'GEBSG?HN :N; MB??N ;N =?FF
+>HB PROB "Bll  FP PQFII QEB >@QFSB @Bl >KACENREMNEBLJI QEB 0F??7LK

"IF@H QBBF?M?RQQLK COLJ QEB 0F??LK >KA QEBK @|P@FPRIER LK

2EB L?;N? 0;<F? AF>ILD ?LU PELRIA >MMB>0 TFQE QEB @Bl OXKDBRLUIBIQH
B?L? CH#CAOL? "IF@H+[ QL>@@BMQ QEFP O>KDB CLO VLRO Q>?IB

<:HE8 K687? 9BE &46 E84(G8 -4578 <47B: BK

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

0 ("0++(/1"/c$* 0

$U@BI Q>?IBP OBNRFOB PMB@Fc@ QLLIP 2EB 2>?IB 2LLIP #BPFDK Q>? ELRPBP QEBPB PMB@Fc@ QL
CLOJ>QQFKD >KA BAFQFKD Q>?IBP 2EB 2>?IB 2LLIP Q>? FP @LKPFABOBA > @LKQBUQR>I Q>? JB>
Q>?P >MMB>0 TEBK VLR >0B @IF@HBA FK > QSEBKOBR @IF@H LRQ LC > Q>?IB QEB 2>?IB 2LLIP
AFP>MMB>0

$UMILOB QEB Q>?IB QLLIP KLOF@B QEB PMB@Fc@ @EB@H?LUBP QL QROK LK Q>?IB LMQFLKP CLO B
VLR @>K @ELLPB QL AFPMI>V ?>KABA OLTP LO ?>KABA @LIRJKP LO > QLQ5B OET BQ@ILOB
Q>?IB QLLIP FK QEB CLIILTFKD PQBMP

5EBK FIMLOQFKD A>Q> >P > Q>?IB $U@BI >RQLI>QF@>IIV >MMIFBA Q>?IB/ALOT-QEERBILT
PQBMP QL CLOJ>Q >KA BAFQ QEB Q>?IB
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"IF@H QBBF? OlIFM ?MCAHQ>? LK QEB OF??LK

E?))F 1IM?LM SIO >IHYN B;P? ; 0;<F? OlIFM!?MCAH N;< &OMN
G;E? MOL? NB? 0;<F? N;< CM M?F?=N7?>

%0OLJ QEB MOLSFABAF? /NSF?M @ELLPB QEBO? O0;<F? /NSF?
)?>COG  LMQFLK

& );= 1IM?LM NB? N;<F? SIO DOMN =L?;N?> G;S ;FL?;>S B;P? NB?
ZFO? 0;<F?/NSF?)?>COG IINCIH

<:HE8 ?H8-4578 ,GL?78 &87<H@ (CG<BA

KLQEBO LMQFLK CLO FKPBOQFKD > Q>?IB FP RPFKD QEB gkPBOQ ?RQQLK 2EB gKPBOQ 2>?IB ?RQQ
QEB gKPBOQ Q>? TFIl QROK > O>KDB LC FKCLOJ>QFLK FKQL >K RKCLOJ>QQBA Q>?IB 5B TFIl RPB (
Q>?IB LMQFLK I>QBO LK FK QEB @E>MQBO

/[ECFF .?@L?MB?L

#ILG;N I:N; ;M ; O;<F?
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"IF@H LK QEB QLM IBCQ @BII FK VLRO A>Q>
"IF@H QEB %LOJ>Q P 2>?IB JBKR COLJ QEB 'LJB Q>? LK QEB OF??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 QE|
>OOLTP PELTFKD

2¢"3c*$ 0 (" o

1/c*$, */

#>Q> PBQP @>K ?0FADB QELRP>KAP LC OB@LOAP TFQE ALWBKP LC cBIAP >KA BUQBKA ?BVLKA > T
TFKALT gQ @>K ?B AFe@RIQ QL @LIM>0OB cBIAP >KA OB@LOAP FK TFABIV PBM>0>QBA @LIRIKP >K
-KB T>V LC AB>IFKD TFQE QEFP MOL?IBJ FP ?V AFSFAFKD QEB TLOH?LLH TFKALT FKQL SFBTFKD M>|
RPFKD QEB-CNSFBT LMQFLEU@BI @>K PMIFQ QEB TLOH?LLH TFKALT FKQL CLRO PB@QFLKP @>IIBA
TFQE B>@E M>KB LfBOFKD > PBM>0>QB SFBT FKQL QEB TLOHPEBBQ !V P@OLIIFKD QEOLRDE QEI
LC FKAFSFAR>| M>KBP VLR @>K @LJM>0B @BIIP COLJ AFfBOBKQ PB@QFLKP LC QEB TLOHPEBBQ F
TEQEFK QEB TLOH?LLH TFKALT

2L PMIFQ QEB TLOH?LLH TFKALT FKQL CLRO M>KBP PBIB@Q >KV @BII LO O>KDB FK QEB TLOHPEBBQ
LK QEB 4FBT Q>? FK QEB 5FKALT DOLRM @IF@H QEB IMIFQ ?RQQLK 1MIFQ ?>0P AFSFAB QEB TLO
ALT >ILKD QEB QLM >KA IBCQ ?LOABO LC QEB PBIB@QBA @BII LO O>KDB 2L PMIFQ QEB TFKALT FKQ
QF@>| M>KBP AFPMI>VBA PFAB ?V PFAB PBIB@Q >KV @BIl FK QEB cOPQ OLT LC QEB TLOHPEBBQ >
QEB 1MIFQ ?RQQLK 2L PMIFQ QEB TFKALT FKQL QTL PQ>@HBA ELOFWLKQ>I M>KBP PBIB@Q >KV @
@LIRJK >KA QEBK @IF@H QEB IMIFQ ?RQQLK 2L QROK Lf QEB 1IMFIQ TFKALT LMQFLK PFIMIV @IF@F
LK QEB 4FBT Q>?

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

#.e", *"/

2L HBBM >K >0OB> LC > TLOHPEBBQ SFPF?IB TEFIB VLR P@OLIlI QL >KLQEBO >0OB> LC QEB TLOHPE
%OBBWB .>KBRLIILT QEB PQBMP ?BILT QL COBBWB ?>PBA LK PBIB@QFLK QEB cOPQ @LIRJK >KA EB
OLT

gC KBBABA >AGRPQ @LIRJK TFAQEP PL >l EB>AFKD K>JBP FK OLT >OB SFPF?IB
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"IF@H @BIl FK QEB Q>?IB 'V PBIB@QFKD QEFP PMB@Fc@ @BIl TEBK TB >MMIV QEB COBB
LMQFLKSU@BI TFIl COBBWB QEB Q>?IB TEBOB QEB cOPQ @LIRJK BKAP >KA QEB EB>AFKD OLT F

>?I1B

"IF@H QEB 4FBT Q>?

1BIB@Q %OBBWB .>KBP >KA CLO QEB IFPQBA LMQFLKP @ELLPB %OBBABL>KBP 1BB
<?FIQ 2EB @LIRJK >KA OLTP TFIl OBJ>FK SFPF?IB ?>PBA LK QEB @BIl QE>Q T>P PBIB@QBA >?L

L3+>@ 3PBOP PELRIA GRPQ @IB@HTIEBI?M ?RQQLK
RKABO QEB 4FBT Q>?

<HE8  E88MS8 )4A8F

#+.)00c*$ 0 ("10

CQBO OBSFBTFKD QEB Q>?IB QTL @LIRIKP E>SB A>Q> QE>Q KBBA QL ?B CLOJ>QQBA >@@LOAFKD
A>Q> PBQP FQ FP RPBCRI QL HKLT A>Q> PBIB@QFLHEEDR BLRQMIB TB >OB DLFKD QL RPB HBV
2L>0A PELOQ @RQP QL PBIB@Q > @LIRJIK LC FKCLOJ>QFLK FK QEB Q>?IB >KA >MMIV KRJ?BO CLOJ>C

%L0OJ>Q A>Q> ?V CLIILTFKD QEB ?BILT PQBMP
gK QEB $JMILVBB#>Q> PEBBQ @IF@H @Bl

-K QEB HBV?L>0A MOBPP >KA ELIA@EB >KA /%c#0 >KA!+3* HBVP
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5FQE QEB ~7B>OP LC 1BOSF@B_ A>Q> PBIB@QBA @IF@H QEB 'LIB Q>? gK QEB ,RJ?BOP @
CLOJ>Q QEB A>Q> >P > ,RJ?BO 2EB KRJ?BO PELRIA >RQLJ>QF@>IIV AB@OB>PB QEB AB@FJ>
QTL AB@FJ>I MI>@BP

6);: 1IM?LM @IF@H QEBMN ;LLIQKBUQ QES$?H?L;F SKA
QEBK @ELLRBOG<?L[ COLJQEB IFPQ

"IF@H FK @BII 8 FHES8 LBH ;418 6?<6>87 # FB G;4G LBH 4E8 <A G;8 SEFG 68?7 <A G;8 HEESAG ,4"
6B?H@A3PFKD QEB P>JB PBIB@QQFLK MOL@BPP PBIB@Q QEB "ROOBKQ 1>I>0V @LIRJK >KA CLC
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 (
QEB A>Q>

<HE8 'H@58E BE@4GG<A:

)ets 0 (

$>@E QFJB > Q>?IB FP @OB>QBA $U@BI >PPFDKP > ABZERIBE>FBQ K>JFKD @LKSBKQFLK FP PFJ
FI>O QL QEB T>V KBT TLOH?LLHP >0B K>JBA ILLH ILLH BQ@ ELTBSBO FK QEFP @>PB $U@BI OBG
KFWBP QEB >OB> >P > Q>?IB >KA TFIl >PPFDK QEB K>JB Q>?IB FKPQB>A LC ?LLH 2>?IB 2>?IB 2>7I|
>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 TFIl J>HB FQ B>F
OBCBO QL > Q>?IB FK QEB CRQROB CLO BU>JMIB FK > TLOH?LLH QE>Q @LKQ>FKP J>KV Q>?IBP 1BB
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K>JBA (>K LO %B? FP JLOB FKCLOJ>QFLK>| QEBK PBBFKD 2>?IB LO 2>?IB 7LR @>K @RPQLJ K>JB B>@
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
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>7?IB

"IF@H >KVTEBOB FK QEB Q>?IB >KA QEBK AFPMI>V QEB 2>7?IB 2LLIP #BPFDK Q>?

@ );=1M?LM &BOB FP KL *2>?IB 2LLIP #BPFDK_ Q>? FK $U@BI CLO +>(
1FIMIV @QIF@QH@EB? Q>? >KA CLIILT POBMP >KA ?BILT QL DFSB QEB
Q>?1B > 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>?I1B

<HE8 '4@8 4-4578 +4A:8

"*0".c*$ I"("Oc*$." +.l/

2>?IBP OBNRFOB @LKPQ>KQ RMA>QFKD >KA J>V KBBA @>I@RI>QFLKP 5EBK VLRO Q>?IB KBBAP RMA:
@>K >AA ABIBQB A>Q> ?V >AAFKD ABIBQFKD OLTP LO @LIRIJKP $U@BI >AGRPQP QEB Q>?IB >RQLJI>C
QEB KBT @LKQBKQ 2EB CLOJ>Q >MMIFBA QL QEB ?>KABA OLTP RMA>QBP QL >@@LJILA>QB QEB KE
PBQ PFWB

5EBK @>I@RI>QFLKP >0OB KBBABA VLR @>K @OB>QB > @>I@RI>QBA @LIRJK LO RPB QEB ?RFIQ FK
QLLI $U@BI Q>?IBP >0OB > C>KQ>PQF@ QLLI CLO BKQBOFKD CLOJRI>P Be@FBKQIV FK > @>I@RI>QBA
>IILTP VLR QL BKQBO > PFKDIB CLOJRI> FK LKB @BIl >KA QEBK QE>Q CLOJRI> TFIl >RQLI>QF@>IIV BUI
QEB OBPQ LC QEB @LIRJK ?V FQPBIC 2EBOB]P KL KBBA QL RPB QEB %FII LO "LMV @LJJ>KAP 2EFP CB>
2B FK@OBAF?IV QFJB P>SFKD BPMB@F>IIV FC VLR E>SB > ILQ LC OLTP KA QEB P>JB QEFKD E>MME
VLR @E>KDB > CLOJRI> QEB @E>KDB TFII >IPL BUM>KA QL QEB OBPQ LC QEB @>I@RI>QBA @LIRIK :
OLT QLLI >S>FI>?IB LK QEB 2>?IB 2LLIP #BPFDK Q>? >RQLJ>QF@>IIV >AAP > QLQ>I OLT QL QEB ?LQQL
QEB Q>?IB 2L >AA > KBT OLT RK@EB@H QEB 2LQ>I OLT @EB@H?LU >AA QEB OLT >KA QEBK OB@EB
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2LQ>I OLT @EB@H?LU %OLJ QEB QLQ>I OLT AOLM ALTK VLR @>K PBIB@Q > CRK@QFLK IFHB SBO>D
"LRKQ ,RJ?BOP +>U +FK 1RJ 1QA#BS 4>0 >KA JLOB

%LIILT QEB PQBMP ?BILT QL RMA>QB QEB BJMILVBB Q>7?IB 7LR TFIl FKPBOQ KBT FKCLOJ>QFLK GRP(
QEB Q>?IB #>Q> BKQBOBA FK OLTP LO @LIRJKP >AG>@BKQ QL QEB Q>?IB ?B@LJBP M>0Q LC QEB Q
TFIl CLOJ>Q QEB KBT Q>?IB A>Q> >RQLJ>QF@>IIV

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

S );= IM?LM QEBOB FP KL "$KA_HBV LK JLPQ +>@ HBV?L>OAP .OBPP >KA ELIA
QEEZ IGG;H>[ E?S ; KA Q>M QHECABN ;LLIQ E?S 2EBK MOBPP >KA ELIA QEB

G;H> E?S >D>FK>KA Q>M QBEBQH ;LLIQ E?S 2E>Q PELRIA JLSB QL QEB I>PQ OB@LOA
FK QEB Q>?IB

"IF@H Q>? QL PQ>0Q > KBT OB@LOA
2VMB QEB KBT BKQOFBP ?BILT "IF@H Q>? QL JLSB QL QEB KBUQ @LIRJIK

ICOBA 7BIK>QP 1B>QQIB %2

(>@HPLK  IOLTK LOQI>KA %2

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

M+2"11,(c 0"

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

"IF@H >KVTEBOB FK QEB Q>7?IB

%O0LJ QEB 2>7?IB 2LLIP #BPFDK Q>? @IF@GIREB®IFC=;N?M ?RQQLK

& );= IM?LM FC=E NB? 0;<F? N;< ;H> =FC=E NB? .?GIP? !|OJFC
=:N?M <ONNIH

2EB 0BJLSB #RMIF@>QBP AF>ILD ?LU TFIl LMBK
gC KB@BPP>0OV @IF@H QEB 1BIB@Q Il ?RQQLK QL ABPBIB@Q >Il @LIRIKP

"F@#' QL OBJLSB ARMIF@>QB OB@LOAP COLJ QEB Q>?IB
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$U@BI KLQFCcBP 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 TFIl BUMILOB ELT QL >AA QTL KBT @LIRIJKP EXKHBERLQB?IBU@BI
>RQLI>QF@>IIV >AAP QEB @LIRIK QL QEB Q>?IB]P O>KDB >KA @LMFBP QEB CLOJ>Q LC QEB BUFF
EB>AFKD QL QEB KBT @LIRJK EB>AFKD 2EB cOPQ KBT @LIRJK TFIl RPB QEB 4*--)3. CRK@QFLK QL ABQI
JFKB TE>Q @LPQ LC IFSFKD >AGRPQJBKQ "-* QEB BJMILVBB NR>IFcBP CLO ?>PBA LK QEB OBDFL}
BJMILVBB IFSBP FK 2EB PB@LKA @LIRJIK >AABA TFIl @>I@RI>QB QEB MOLGB@QBA P>I>0V FK@OB>F
QEB "-* 5EBK VLR RPB > CLOJRI> FK > Q>?IB FQ FP @LKPFABOBA > @>I@RI>QBA @LIRJIK

@>I@RI>QBA @LIRIJK RPBP > PFKDIB CLOJRI> QE>Q >AGRPQP CLO B>@E OLT >KA >RQLI>QF@>IIV
QL FK@IRAB >AAFQFLK>| OLTP FK QE>Q @LIRJK 2EB CLOJRI> FP FJJBAF>QBIV BUQBKABA QL QELF
7LR LKIV KBBA QL BKQBO > CLOJRI> QL E>SB FQ >RQLIJ>QF@>IIV cliBA ALTK QL @OB>QB > @>I@RI>
RIJK[QEBOBIP KL KBBA QL RPB QEHIO"LMV @LJJI>KAP

P JBKQFLKBA FK QEB MOBSFLRP PB@QFLK $U@BI >PPFDKP > K>JB QL QEB Q>?IB >KA QL B>@E
EB>ABO FK QEB Q>?IB 5EBK VLR >AA CLOJRI>P QL >K $U@BI Q>?IB QELPB K>JBP @>K >MMB>0 >RQL
@>1IV >P VLR BKQBO QEB CLOJRI> >KA PBIB@Q QEB @BIl OBCBOBK@BP FK QEB Q>?IB FKPQB>A LC J>
FKD QEBJ
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P > SFPR>| OBCBOBK@B @LJM>0OB QEB AFfBOBK@BP QL > CLOJRI> BKQBOBA FK > @BIl @LIM>OF
Q>?IB
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$U@BI AFPMI>VFKD Q>?IB >KA LO cBIA K>JBP FK > CLOJRI> FP @>IIBA > PQOR@QROBA OBCBOBK@B

FK PQOR@QROBA OBCBOBK@BP >AGRPQ TEBKBSBO VLR >AA LO OBJLSB A>Q> COLJ QEB Q>?IB EB>/
QROBA OBCBOBK@BP >IPL >MMB>0 TEBK VLR @OB>QB > CLOJRI> LRQPFAB LC >K $U@BI Q>?IB QE>(
Q>?IB A>Q> 2EB OBCBOBK@BP @>K J>HB FQ B>PFBO QL IL@>QB Q>?IBP FK > I>0ODB TLOH?LLH 2L FKE
QROBA OBCBOBK@BP FK VLRO CLOJRI> RPB MLFKQ JLAB JBQELA QL @IF@H QEB @BIIP VLR T>KQ Q
FKPQB>A LC QVMFKD QEBFO @BIl OBCBOBK@B FK QEB CLOJRI>

"LIMIBQB QEB CLIILTFKD PQBMP QL BKQBO QTL KBT @LIRIJKP QL ABQBOJFKB B>@E BIJMILVBB]P "-* >
QEBFO MOLGB@QBA P>I>OFBP

"IF@H @BIl) >KA QVMB RQLcQ QEB @LIRJIK TFAQE
"IF@H @BIl * >KA QVYMB?=N?>/;F;LS cH=L?;M? RQLcQ QEB @LIRJK TFAQE

"IF@H @BIl )%OLJ QEB %LOJRI>P Q>? @ELLPB QEB 4*--)3. CRK@QFLK FQ FP IL@>QBA TFQE
QEB ~LLHRM >KA 0BCBOBK@B_ QLLI QL ILLH RM B>@E BIMMLABEIPQFLK +>Q@EFKD QEBFO
PQLOB IL@>QFLK QL QEB "-* Q>?IB IL@>QBA LK QEB "-* PEBBQ ?0FKD LSBO QEBFO MBO@BK(
FK@OB>PB IFPQBA FK QEB PB@LKA @LIRJIK LC QEB @LI<FKABU ,LQB QEFP FP >K $6 "2 J>Q
BIFJFK>QB #I(" MLPPF?FIFQFBP FK QEB 0>KDB<ILLHRM >0B>

<HE8 (% /%(($.)

2EB $U@BI Q>?IB TFIl OBNRBPQ VLR QL LSBOTOFQB >1l @BIIP FK QEB @LIRJK TFQE QEB CLOJ
QEB FQLK >KA @ELLPB QEB -SBOTOFQB @LJJ>KA >P PELTK ?BILT
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« );=1M?LM $U@BI CLO +>@ TFIl >RQLI>QF@>IIV cll FK QEB OBPQ LC QEB @BIIP FK Q
RJK 7LR AL KLQ E>SB QL @IF@H QEB F@LK "ILPB QEB %LOJRI> |RFIABO M>KB

<HE8 -4578 HGB BEES86G (CG<BA

3PFKD MLFKQ JLAB JBQELA @IF@H QEB Q>?1B @BIIP QL @>I@RI>QB QEB BJMILVBBP .OLGB@(
gK@OB>PB ?V JRIQFMIVFKD QEB "ROOBKQ 1>I>0V ?V QEB "-* FK@OB>PB

9 9"ROOBKQ 1>I>0V:: 9 "-*:

2EB $U@BI Q>?IB TFIl >D>FK OBNRBPQ VLR QL LSBOTOFQB >Il @BIIP FK QEB @LIRJIK TFQE QEE
"IF@H QEB F@LK >KA @ELLPB QEB -SBOTOFQB @LJJ>KA

& );=1IM?LM 7LR AL KLQ E>SB QL @IF@H QEB F@LK $U@BI CLO +>@ TFII >RQL cll QER
LC QEB @BIIP FK QEB @LIRJIK

%L0OJ>Q QEB "-* >KA .OLGB@QBA 1>[>0V gK@OB>PB @LIRJKP ?V PBIB@QFKB>MMIV
FKD QEB MBO@BKQ>DB KRJ?BO CLOJ>Q >KA FK@OB>PB QEB AB@FJ>| RQLABOHEB@H |
RJK TFAQEP

1RDDBPQFLK 3PB QEB PELOQ @RQ PBIB@QFLK JBQELA @IF@H FK) MOBRP >KA ELIA G
>KA/%c#0 >KA1+3*  >00LT HBVP QL PBIB@Q QEB @LIRIK A>Q>

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

1RDDBPQFLK 3PB QEB PELOQ @RQ PBIB@QFLK JBQELA @IF@H FK * MOBPP>KA ELIA ¢
>KA/%Cc#0 >KA1+3*  >O0LT HBVP QL PBIB@Q QEB @LIRIK A>Q>
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1BIB@Q 50>M >KA OFDEQ >IFDK QEB QBUQ QEBK AB@OB>PB QEB @LIRIK TFAQE >KA FK
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 OLT 7LR @>K NRF@HIV QLQ>I A>Q> FK >K $U@)!
BK>?IFKD QEEN;F .IQ LMQFLK >KA QEBK RPB LKB LC PBSBO>I ?RFIQ FK CRK@QFLKP MOLSFABA FK -
ALTK IFPQ MBO @LIRJK 2EB 2LQ>I OLT TEF@E FP >AABA QL QEB BKA LC QEB Q>?IB >CQBO QEB I:
OB@LOA @>K @>I@RI>QB PRJJ>OV PQ>QFPQF@P FK@IRAFKD QEB >SBO>DB PRJ JFKFJRJ >KA J>I
PBIB@Q cBIAP TFQEFK QEB Q>?IB 2EB 2LQ>I OLT FP CLOJ>QQBA TFQE S>IRBP AFPMI>VBA FK ?LIA QI
2LOABO IFKB LMQFLK FP PBM>0O>QFKD QEB A>Q> OB@LOAP COLJ QEB 2LQ>I OLT

MMIV > 2LQ>1 OLT >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 QEE
OLT LMQFLK

@ ):= IM?LM DOMN =FC=E NB? 0;<F? N;< ;H> =FC=E IH NB? OIN;F .IQ
IINCIH
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$U@BI OBAFOB@QP VLR QL QEB ?LQQLJ LC QEB Q>?IB QL SFBT QEB QLQ>I OLT TEBOE
ABC>RIQBA FK QEB .OLGB@QBA 1>I>0V gK@OB>PB @LIRIK "IPRBG@IB®ELLPB QEB 2LQ>I
OLT JBKR >OOLT "ELLPB/1) QL QLQ>I QEB "ROOBKQ 1>I>0V @LIRIK

<HE8 -BG4? +BJ HEESAG ,4?4EL B?H@A ,H@ HAG6G<BA

"IF@H @BIl COLJ QEB QLQ>I OLT JBKR PBIB@Q SBO>DB 2EB >SBO>DB "-* FK@OB>PB TFI
AFPMI>V
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%LIILT QEB ?BILT PQBMP QL @BKQBO QEB QFQIB FK @BIl * RPFKD QEB "BKQBO @OLPP 1BIB@
IL@>QBA FK QEB %L0OJ>Q "BIIP AF>ILD ?LU gK MOFLO @E>MQBOP TB RPBA QEB \+BODB "BKQBO
QL @BKQBO QBUQ >@OLPP > O>KDB 2EB +BODB "BKQBO QLLI @BKQBOP QEB QFQIB ?RQ OBJLSE
FKAFSFAR>| @BRIEEP OBPQOF@QFLK @>K MOBPBKQ > MOL?IBJ TEBK QOVFKD QL >RQLcQ @LIRIK TF
Q>?IB 2EB "BKQBO @OLPP 1BIB@QFLK CLOJ>Q @BKQBOP QBUQ >@OLPP JRIQFMIB @BIIP ?RQ ALE
QEB PBIB@QBA @BII O>KDB FKQL LKB @BII J>HFKD FQ > ?BQQBO CLOJ>QQFKD @ELF@B TEBK TLOHFI

1BIB@Q @Rll >KA OFDEQ @IF@H QL >@@BPP QEB PELOQ @RQ JBKR

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

"ELLPB %L0J>Q "BIIP
gK QEB %L0OJ>Q "BIIP AF>ILDRB ?LU @ELLPB QEB IFDKJBKQ Q>?

%OLJ QEB 'LOFWLKQ>| >IFDKJBKQ JBKR @EPHRBL =LIMM /?F?=NCIH"IF@H' QL
OBQROK QL QEB Q>?IB
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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> clQBOP
' 3PB QEB AS>K@BA %FIQBO LMQFLK QL clQBO Q>?IB A>Q>
K>IVWB A>Q> TFQE .FSLQ2>?IBP 1R?QLQ>IP

c*0".)"lc 0" o [Ilc((/

[+.0 #c(0". *I *(56"10 3c0% ,c2+00 (*/ /1 0+0 (/
/+.0c*$

1LOQFKD FP LKB LC QEB JLPQ @LJJLK QLLIP CLO A>Q> J>K>DBJBKQ !V >00>KDFKD A>Q> PBNRBKQF>
FKCLOJ>QFLK ?B@LJBP JLOB JB>KFKDCRI OO>KDFKD OB@LOAP FK > PMB@Fc@ PBNRBK@B FP @>I
gC VLR PLOQ ?V LKB @LIRJK QEFP FP @LKPFABOBA > BEKILR RBBA QL PLOQ ?V JLOB QE>K LKB
@LIRIK QEFP FP @LKPFABOBA > @RPQLJ PLOQ

2EB cBIA LO cBIAP VLR PBIB@Q QL PLOQ >OB @>IIBA PLOQ HBVP gK $U@BI VLR @>K PLOQ VLR
>P@BKAFKD LO ABP@BKAFKD LOABO #>Q> FK >P@BKAFKD LOABO >MMB>OP ILTBPQ QL EFDEBPC
JLPQ OB@BKQ LO >IME>?BQF@>IIV COL¥>Qt 8K ABP@BKAFKD LOABO FK >00>KDBA ?V EFDEBPQ
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 KLQLAIBS BB 7TEBK TLOHFKD TFQE [>0ODB 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>(
> OB@LOA QERP TEBK PLOQBA QEB OB@LOA OBJ>FKP FKQ>@Q GRPQ BB:OMIBKFREAVLR

PLOQ QEB Q>?IB ?V I>PQ K>JB >II LC QEB OB@LOAP FK B>@E OLT JLSB QLDBQEBO gQ FP >IT>VP >
QL P>SB > @LMV LC VLRO TLOHPEBBQ ?BCLOB >MMIVFKD PLOQP
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2EBOB >0OB JRIQFMIB MI>@BP VLR @>K cKA >KA RPB PLOQFKD QLLIP

" 5EBK VLR cOPQ @OB>QB > Q>?IB $U@BI >RQLI>QF@>IIV BK>?IBP RQL%FIQBO ?RQQLKP >Q
QL PLOQ NRBOV >KA clQBO QEB OB@LOAP FEB-CMBMB?RQQLKP >MMB>0 QL QEB OFDEQ LC

QEB @LIRJK EB>AFKHEBK VLR @IF@H QEB clQBO ?RQQLK PLOQFKD LMQFLKP >MMB>0 LK QF
JBKR LMQFLKP

<:HES8 HGB <?G8E HGGBAF

* %O0OLJ QEB'LIJB Q>? FK QEB $AFQFKD DOLRM @IF@H QEB\1LOQ %FIQBO] ?RQQLK >KA QEBk
LKB LC QEB PLOQFKD LMQFLKP LK QEB 1LOQ %FIQBO JBKR

<HE8 ,BEG 4A7 <?G8E &8AH

' %O0LJ QEB #>Q> Q>? RPB QEB\1LOQ QL 8]LO\1LOQ 8 QL ] ?RQQLKP LO CLO JRIQFMIB IBSBIP
QEB 1LOQ ?RQQLK QL LMBK QEB "RPQLJ 1LOQ AF>ILDRB

<:HES8 4G4 -45 .BEG BCG<BAF
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' OFDEQ @IF@H >KVTEBOB FK > Q>?IB >KA QEBK MLFKQ QL 1LOQ LK QEB PELOQ@RQ JBKR QL .
QEB 1LOQ PR? JBKR

<HE8 +<;;G ?<6> &8AH

"LIMIBQB > PFKDIB IBSBI PLOQ ?V CLILTFKD QEB PQBMP
gK QEB $JMILVBBg# EB>AFKD @IF@H QEB clQBO ?RQQLK

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

(_5 );=1M?LM "IF@H QEB 8 P@BKAFKD ?RQQLK

,LQF@B $U@BI >O0>KDBP FK @EOLKLILDF@>1 LOABO >Il QEB BJMILVBB A>Q> ?>PBA LK QEB $JMILVBB:
?BO ELTBSBO HBBMFKD B>@E OB@LOA QLDBQEBO 7LR TFIl >IPL KLQF@B QEB clQBO ?RQQLK KLT £
RM >OO0LT ABKLQFKD >K >P@BKAFKD PLOQ
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2EB CLIILTFKD PQBMP TFIl PLOQ QEB OB@LOAP FK ABP@BKAFKD LOABO ?V "ROOBKQ 1>1>0V RPF
*>ODBPQ QL 1J>1IBPQ] LMQFLK CLOJ QEB clQBO ?RQQLK

"IF@H QEB clQBO ?RQQLK IL@>QBA FK QEB "ROOBKQ 1>I>0V EB>AFKD

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

R‘S +>@ 3PBOP @IF@QHDEBM>CHA ?RQQLK

,LQF@B QEB LOFDFK>| PLOQ E>P ?BBK LSBOOFAABK >KA QEB FKCLOJ>QFLK FP KLT LOD>KFWBA ?>}
I>ODBPQ "ROOBKQ 1>I1>0V 7LR TFII PBB QEB PJ>11 >OOLT LK QEB $JMILVBBg# clQBO FP DLKB >KA >K >
MLFKQFKD ALTK CLO #BP@BKAFKD -OABO FP SFPF?IB LK QEB "ROOBKQ 1>I>0V clQBO ?RQQLK



1%&9,,0,& $6"$*
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/[ECFF .?@L?MB?>

/ILN ; IFOGH

"IF@H LK QEB clQBO "IF@H >00LT QL QEB OFDEQ LC QEB EB>ABO FK QEB @LIRJK VLR T>KQ QL PLOQ
"IF@H LK QEB @ELF@BO® QL PLOQ VLRO A>Q> ?V QE>Q @LIRIK

1/0+) /+.0

5EBK VLR KBBA QL PLOQ ?V JLOB QE>K LKB IBSBI VLR JRPQ RPB QEB "RPQLJ 1LOQ LMQFLK "LIMIBC
QEB CLIILTFKD PQBMP QL LOD>KFWB QEB A>Q> ?V 1QLOB *>PQ ,>JB "ROOBKQ 1>I>0V >Il FK P@BKAF
8

1BIB@Q QEB #>Q> Q>? >KA @IF@H QEB 1LOQ ?RQQLK ,LQF@B QEB I>PQ @LIRJK PLOQBA 7
"E>KDB QEB @LIRJK EB>AFKD K>JB ?V AOLMMFKD ALTH.RES JBKR >KA PBIB@RIL?

"IF@H AA*BSBI

@ ):= IM?2LM @IF@H QEB PVJ?LI

"IF@H QEB ALTK >OOLT FKOBEB <S PB@QFLK >KA @ELLPB QEB @LIRJK EB>AFKEMK>JBP
MBIQH <?FIQ CH #CAOL? ,LOB QL @IF@H AA *BSBI QL >AA QEB KBUQ @LIRJK EEER\FKD
LOABO VLR PBIB@Q QEB EB>AFKDP TFIl ABQBOJFKB ELT QEB Q>?IB FKCLOJ>QFLK FP PLOQBA
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<HE8 ,BEG <4?B:H8 BK

-K@B VLR PBIB@Q QL 1LOQ ?V @LIRJK EB>AFKDP @ELLPB QEB -OABO ?V PBIB@QFKD QL
>P@BKAFKD LOABO 8 CLO QEB 1QLOB >KA *>PQ K>JB cBIAP >KA 1J>IIBPQ QL *>ODBPQ CLC
"ROOBKQ 1>1>0V cBIA

"IF@H -)

LQF@B QEB FKCLOJ>QFLK FP KLT PLOQBA ?V QEOBB IBEHP BM@E
BIMILVBB FP LOD>KFWBA:MX *:G? >KA OLL?HN /;F.LS FK >P@BKAFKD
LOABO PJ>IIBPQ QL I>ODBPQ $>@E LC QEB clQBO ?RQQLKP FKAF@>QBP QE
QEB RM >00LT

<:HES8 HFGB@ ,BEG /<FH4?

/ECFF .?@L?MB?L

OMNIG /ILN )OFNCJF? (?P?F /ILN
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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 @LIRIK EB>AFKD QL PLOC
2EB LOABO VLR PBIB@Q QEB EB>AFKDP TFIl 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>(
QE>Q AL KLQ PLOQ >IME>?BQF@>IIV $U>IMIB QBUQ FQBJP PR@E >P EFDE .
SKAILT[LO 1 + * 6* #>QBP @LJJILKIV OBNRFOB @RPQLJ IFPQP PL VLR @>K S>O\
FK QEB T>V A>Q> FP PLOQBA ?V A>VP LC QEB TBBH LO JLKQEP LC QEB VB>0

gk LRO @>PB TB T>KQ QL @OB>QB > @RPQLJ IFPQ QE>Q PLOQP LRO PQLOBP T
FK >P@BKAFKD LO ABP@BKAFK2EGAIRI>K OBPLRO@BP Le@B IFHBP QL LOABC
QEB PQLOBP ?>PBA LK QEB IL@>QFPEP@IBM>KV EB>ANR>0QBOP FP FK 1B>Q
QIB >KA BIMILVP QEB JLPQ MBLMIB 2EB KBUQ ?FDDBPQ IL@>QFLK FP 1>K #FBD
%LIILT QEB ?BILT PQBMP QL @OB>QB > @RPQLJ IFPQ LOABOFKD QEB PQLOBP
?BILT

[?;NNF?

[;H IC?Al
JLNF;H>

[;H #L;H=CM=I

= );= 1IM?LM 2EB PQBMP QL @OB=QBINIG MILN FCMN ;L? >Cb?L?HN @IL "R=?F @IL );= ,F?;M?
ECNB? <?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>? >HAN@IRQOLBEB

gK QEB 1LOQ ?V OLT @IF@H QEB AOLM ALTK JBKR FK QEB -OABO "LIRNK.CLEBSEAB
FKD "ELLPBOMNIG (CMN
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<:HE8 HFGB@ %<FG <4?B:H8 BK

"IF@H FK QEBMN ?HNLC?MJ >KA QVMB;NNF? >KA MOBPP BKQB@WVB QEB OBJ>FKABO LC
QEB IL@>QFLKP PELTK FK %FDROB MOBPPFKD BKQBO >CQBO B>@E PQLOB IL@>QFLK QVM
IL@>QFLKP >OB BKQBOBA>@ IREBK @ELLPBE

<:HES8 HFGB@ %<FG AGE<8F 7<4?B:H8 5BK

7LR TFIl PBB QEB -OABO LC QEB 1QLOB PLOQ RMA*QRLIFEEHPB QEB 1LOQ AF>ILDRB ?LU
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<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 LOAB
*>PQ ,>JB LC QEB BJMILVBB >KA QEBK ?V QEB "ROOBKQ 1>I>0V @LIRJIK

<:HE8 HFGB@ %<FG ,BEG /<FH4?

% );= IM?2LM ;FN?LH;N? MN?2JM @IL =L?;NCHA ; =OMNIG MILN FCMN

"IF@H QEBR=?FIJBKR LMQFLK >KA @ELLPB@7?L?H=?M

"IF@H LK QEBMNIG (CMNPRQQLK

2VMB QEB IFPQ LC @FQFBP FK QEB "*FPQ BKQOFBP_#LACIF? PELEKPRK QEBK @IF@H
QEB>> ?RQQLK >KA @ILPB QEB "RPQLJ *FPQ AF>ILD ?LU

"IF@H >KVTEBOB FK QEB Q>?IB >KA QEBK @GNE®HK QERA @IF@H MEB ?RQQLK

"IF@H QEB AOLM ALTK JBKR FK+QEBL "LIRJK CLO QEBNIL? EB>AFKD "ELLPBOMNIG
(CMN
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"IF@H LK QEB @RPQLJ IFPQ LC @FQFBP QE>Q VLR GRPQ @OB>QBA =RARESKI@IEGH QEB

2EB @RPQLJ PLOQ FP >MMIFBA >KA QEB Q>?IB FP KLT PLOQBA ?V 1QLOB RPFKD QEB @RPQL
QEBK QEB *>PQ ,>JB LC QEB BIJMILVBB >KA QEBK ?V QEB "ROOBKQ 1>I>0V @HCRIN BB
<|P?

/[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".10

gC VLRO TLOHPEBBQ @LKQ>FKP > ILQ LC A>Q> FQ @>K ?B AFe@RIQ QL cKA FKOLBUABBEINRF@HIV
N?LNFP >K Be@FBKQ >KA BfB@QFSB T>V QL LKIV PELT QEB FKCLOJ>QR\KEBABATEBK cIQBOFKD

VLR >OB PB>O@EFKD QEB A>Q> CLO PMB@Fc@ FKCLOJ>QFLK &BKBO>IIV PMB>HFKD VLR >0B PB>0¢
?>PBA LK > NRBPQFLK LO FK LQEBO TLOAP NRBOVFKD QEB A>Q> >KA OBQROKFKD LKIV QEB FKCLOJ
P>QFPcBP QEB NRBPQFLK 2EB MOL@BPP LC cIQBOFKD OB@LOAP ?>PBA LK LKB LO JLOB cIQBO @OF
> NRBOV %FIQBOFKD A>Q> EFABP QEB OLTP TELPB S>IRBP AL KLQ J>Q@E QEB PESGEE @OFQBOF
J>QFLK QE>Q ALBP KLQ AFPMI>V FP KLQ ABIBQBA FQ FP GRPQ EFAABK >KA TFIl 2B OBAFPMI>VBA ?'
QEB cIQBO LO >MMIVFKD > KBT cIQBO

*FHB PLOQFKD %FIQBO LMQFLKP >OB IL@>QBA FK QEB cIQBO ?RQQLK >ILKDPFAB B>@E cBIA K>JB IV
clQBO ?RQQLK VLR @>K @ELLPB TEF@E S>IRBP FK QE>Q cBIA QL AFPMI>V EFAFKD QEB OLTP LO Ol
AL KLQ J>Q@E QE>Q S>IRB 2EB cIQBO IBQP VLR @ELLPB QL AFPMI>V LKIV QELPB OB@LOAP QE>Q J
cBA @OFQBOF> PR@E >P @LILO KRJ?BO LO QBUQ gK QEFP PFQR>QFLK @OFQBOF> FP ABCKBA >P
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 F
2LU 2EB K>JB VLR PBIB@QBA >@QP >P QEB @OFQBOFLK CLO clQBOFKD QEB Q>?IB TEF@E OBPRIQ
MI>VFKD LKIV QELPB OB@LOAP QE>Q J>Q@E QEB @OFQBOFLK 2EB PBIB@QBA @EB@H?LUBP FKAF(
TFIl >SMMB>0 FK QEB Q>?IB 'V ABC>RIQ >II LC QEB FQBJP >OB PBIB@QBA ¢C VLR ABPBIB@Q >K FQE
clQBO JBKR FQ FP OBJLSBA COLJ QEB clQBO @OFQBOFLK $U@BI TFIl KLQ AFPMI>V >KV OB@LOA G
QEB RK@EB@HBA FQBJ P TFQE QEB MOBSFLRP PLOQ QB@EKFNRBP VLR @>K FK@IRAB JLOB QE>K
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TEBK VLR cIQBO ?V @IF@HFKD > PB@LKA cIQBO ?RQQLK >KA J>HFKD @ELF@BP CQBO VLR clQBO A>
@LMV cKA BAFQ CLOJ>Q @E>0Q LO MOFKQ QEB cIQBOBA A>Q> TFQELRQ OB>00>KDFKD LO JLSFK

<:HE8 <?G8E ,84E6; &8AH

"LIMIBQB QEB CLIILTFKD PQBMP >KA clQBO A>Q> >@@LOAFKD QL B>@E NRBOV

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

"IF@H QEB clQBO ?RQQLK BA<GEBIOM@LIRIK EB>AFKD
"IF@¥PF?=N FFQL ABPBIB@Q LMQFLKP
"IF@H QEB ?LU QL LKIV AFPMI>V QEB M>0Q QFJB BIMILVBBP

%OLJ QEB QLQ>I OLT FKC@BII@ELLPB QEBHN @OH=NCI@LRKQ QEB KRJ?BO LC
BJMILVBBP >Q > .2 PQ>QRP

2EB >KPTBO QL QEB NRBPQFLK FP QEBOB >0B @ROOBKQIV >OB  BJMILVBBP >Q 2BPB)BIBFQ>QRP
OLT TFIl AFPMI>V QEB M>0Q QFJB QLQ>l @ROOBKQ P>I>0FBP >KA TE>Q QEB MOLGB@QBA P>I>0"
M>0Q QFJB EBIM TFIl ?B >CQBO "-* >AGRPQJBKQP
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<:HE8 )- <?GS8E /<FH4?
1/c*$ .c0".c #c(0"./

2EB clQBOP @OB>QBA >OB IFJFQBA QL PBIB@QFKD OB@LOAP CLO cBIAP J>Q@EFKD > PMB@Fc@ S>!
RBP %LO JLOB DBKBO>l @OFQBOF> VLR @>K RPB @OFQBOF> cIQBOP TEF@E >OB BUMOBPPFLK FKS
QFJBP KRJIBOF@ S>IRBP >KA QBUQ PQOFKDP $U@BI TFIl FABKQFCV TE>Q @OFQBOF> clQBO QL A
QEB FKCLOJ>QFLK FK QEB @LIRJK %LO BU>JMIB VLR @>K cIQBO QEB BJMILVBB A>Q> QL PELT LKIV
BJMILVBBP EFOBA TFQEFK > PMB@Fc@ A>QB O>KDB ,LQF@B QEB @OFQBAM?HCBRN?@Eg&DBP QL
TB TBOB ILLHFKD >Q QEB "ROOBKQ 1>[>0V @LIRIJK QEB clQBO TLRIA ?B > ,RI?BOP %FIQBO

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

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

5EFIB @IF@HBA FK QEB Q>?IB @IB>0 >KV PLOQ LO cIQBO >MMIFBA ?V @IF@HFKD QEB #>C
1LOQ %FIQBO DOLRM @ELLIFB;RERQQLK

"IF@H QEB %FIQBO ?RQQLKA DEB? @LIRIJK 1BIB@Q #>QB %FIQBOP >KA @ELLPB QEB
IBQTBBK @OFQBOF>

&)= 1IM?LM RK@EB@H QEB=N FFREB@H?kRB@IL?  @ELLPFKD
QEB?NQ??H LMQFLK
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<HE8 4G8 <?GS8E &8AH

1B>O@E CLO BJMILVBBP TFQE > EFOB A>QB ?BQTBBK  >KA  gICRIEBN?L IL ?KO;F
NI[ PB@QFLK QVMB >KA QVMFKD FK QEB<?@IL? IL ?KO;F NIPB@QFLK QVMB
2EBK @IF@H

(?3);: 1IM?LM $U@BI CLO +>@ PB@QFLKP PFINDWPHYKAZ ?@IL?[

<HE8 4G8 <?G8E 8GJ88A <47?B:H8 BK

1LOQ QEB cIQBOBA Q>?IB«ESRMN NI *?Q?MNPV #>QB 'FOBA
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gK QEB QLQ>I OLT PB@QFLK @LRKQ QEB I>PQ K>JB K>JBP LC QEB BIMILVBBP ?V >MMIVF
@LRKQ CRK@QFLK FK @BII !

gK QEB QLQ>I OLT PBIB@Q @BKA @ELLPBH? QL QROK Lf QEB @LRKQ CRK@QFLK FK QEE
(L? 1Q>QRP "LIRIK

LOF@B QEB Q>?IB QLQ>I OLT PELT BJMILVBBP EFOBA ?BQTBBK QEB PMB@FcBA A>QBP 2EBPB BJIMIL
TFII 7B BS>IR>QBA CLO > "-* >AGRPQJBKQ

LQF@B QEB cIQBO ?RQQLK AFPMI>VP > cIQBO PVJ?LI >KA >K RM >00LT FKAF@>QFKD QEB @LIRJK |
>KA PLOQBA FK >P@BKAFKD LOABO

<:HES8 4G8 <?G8E 4A7 ,.BEG
I(c "

KLQEBO T>V QL clQBO >K $U@BI Q>?IB FP TFQE PIF@BOP 1IF@BOP DBKBO>IIV PMB>HFKD >OB SFF
QLKP VLR @>K @IF@H QL cIQBO QEB Q>?IB A>Q> 1IF@BOP PELT QEB @ROOBKQ clQBOBA @>QBDLO\
B>PV QL RKABOPQ>KA TE>Q BU>@QIV FP AFPMI>VBA %LO BU>JMIB > PIF@BO CLO QEB 1QLOB cBIA
?RQQLKP CLO QEB 1B>QQIB 1>K #FBDL .LOQI>KA >KA 1>K %0O>K@FP@L IL@>QFLKP

5EBK PIF@BO ?RQQLKP >OB PBIB@QBA QEB A>Q> FP cIQBOBA QL PELT LKIV QELPB OB@LOAP QE>
@OFQBBRIQFMIB ?RQQOLKP @>K ?B PBIB@QBA >Q QEB P>JB QFJB >KA > Q>?IB @>K E>SB JRIQFMIB |
B>@E IFKHBA QL > AFfBOBKQ cBIA 5EBK JRIQFMIB PIF@BOP >OB RPBA $U@BI RPBP QEB ,# ILDF@>I LI
PL cIQBOBA OB@LOAP JRPQ JBBQ >l LC QEB @OFQBOF> FKAF@>QBA FK QEB PIF@BO 5EBK PBIB@QF
QLKP FK > 1IF@BO RPB QEB PEFCQ HBV QL PBIB@Q >AG>@BKQ cBIA K>JBP gC QEB cBIA K>JBP >OB K

RPB QEB KLK >AG>@BKQ PBIB@QFLK JMBUERRFKD QEB "2* ?2RQQLK >KA PBIB@QFKD QEB cBIA K>JBF
KBBABA

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

"IF@H FK QEB Q>?IB >0OB> %OLJ QEB #>Q> Q>?F@ELQPEOBILSB QEB @ROOBKQ PLOQ >KA
clQBO >MMIFBA QL QEB A>Q>



1%&9,,0,& $6"$*

2L J>HB OLLJ CLO QEBC=?1?RQQLKP >Q QEB QLM LC QEB Q>?IB TB TFIl >AA OLTP ?BQTBBK

QEB QFQIB >KA QEB Q>?IB 6FIEEQ @IF@H @BIl  "ELLPB gKPBOQ'HBMB@QQ OBMB>Q
QEBPB PQBMP RKQFI QEB Q>?IB EB>AFKD PQ>0QP FK OLT

% ):= OM?LM PELRIA ELIA ALTK 0.( E?S >KA @IF@H @BIl 2EBK OBMB>Q RKQFI QEB
Q>?IB EB>AFKD PQ>0QP FK OLT

<:HES8 7787 +BJF

"IF@H ?>@H FKQL QEB Q>?IB >OB> "ELtABIQEB>? "IF@HFC=?L5EBK QEB gKPBOQ 1IF@BOP
AF>ILDRB ?LU LMBKP @IF@MIQEB>KA &I< /N;:NOMCcBIA K>JBP QL AFPMI>V >P PIF@BOP "IF@H
+I

<HE8 ,?<68E <4?7B:H8 BK
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+LSB >KA OB PFWB QEB 1IF@BO ?LUBP QL;6QLFRCEER? >OB>LC & >KA' ( +>HB
PROB QEB ?RQQLKP OBJ>FK SFPF?IB !BILT FP > SFPR>| BU>JMIB

<HE8 ,?<68E %4LBHG K4@C?8

%O0LJ QEBNIL? PIF@BO @IF@HGEB ?RQQLK ,LQF@B QEB A>Q> cl
QBOP QL LKIV PELT QEB A>Q> CLO 1>K #FBDL

%0LJ QERI< /N:NOMPIF@BO @F@EQF@B QEB A>Q> clQBOP QL LKIV PELT QEB A>Q> CLO .2
BJMILVBBP FKL>K #FBDL

<HE8 ,?<68E ,B?HG<BA

0OBQROK QL QEB 1QLOB PIF@BO >KA?@EEPHKA ,ILNF;H> ,LQB QEB KLK >AG>@BKQ
PBIB@QFLK JBQELA FP KBBABA 1BIB@Q 1B>QQIB cOPQ QEBK MOBPP >KA ELIA QEB "QOI ?RQC
HBV?L>0OA >KA QEBK PBIR®RH>

et );= IM?LM BIF>>IQH NB? IGG;H> E?S HIN NB? NLF E?S <?@IL? SIO =FC=E IH ,ILN
F,H>
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"E>KDB QEB (L? 1Q>QRP PIF@BO PBIB@QFLK QL

2EB Q>?IB OBPRIQP PELT QEBOB $@BBJIMILVBBP FK 1B>QQIB >KA .LOQRER.OLGB@QBA 1>I>0V
gK@OB>PB >CQBO QEB "-* >AGRPQJBKQ CLO QEB ,LOQETBPQ OBDFLK FP

<:HE8 'BA 7=468AG ,?<68E ,B?HG<BA
12 % "I #c(0"./

%FIQBO ?RQQLKP >0OB IFJFQBA QL @LJ?FKFKD cBIAP RPFKD >AS>K@BA ILDF@ LO @LJMIBU @OFQB(
VLR T>KQ QL clQBO OBNRFOBP @LJMIBU @OFQBOF> VLR>@MkRPECORB.AF>ILD ?LU 2EB
AS>K@BA %FIQBO TLOHP AFfBOBKQIV GOENREBIJ>KA FK PBSBO>I FIMLOQ>KQ T>VP

" gQ AFPMI>VP QEBI=?> #CFN?LAF>ILD ?LU FKPQB>A LC QEB RQL%FIQBO JBKR

* 7LR QVMB QEB >AS>K@BA @OFQBOF> FK > PBM>0>QB @OFQBOF> O>KDB FK > TLOHPEBBQ >
O>KDB LC @BIIP LO Q>?IB QE>Q VLR T>KQ QL cIQBO $U@BI RPBP QEB PBM>0>QB @OFQBOF:
>P;H=?> #CFN?LAF>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 ,
BJMILVBBP TLOHFKD >Q CRII QFJB ?>PBP # E>SB > ?>PB P>|>0V ?BQTBBK QEB ?BILT 1>I>0V 0>KDBP
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<:HES8 714A687 <?G8E E<G8E<4

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

%OLJ QEBGJFIS??I:N: PEBBQ @IF@H FK QEB Q>?IB QEBK PBIB@Q QEB #>Q> Q>? >KA @IB>
@ROOBKQ cIQBOP ?V PBIB@QFKD QEB "IB>0 ?RQQLK

1BIB@Q QEB 2>?IB 2LLIP #BPFDK Q>? >KA QROK Lf QEB 2LQ>I OLT
@ );= 1M?LM DOMN =FC=E NB? 0;<F? N;< ;H> NOLH Ib NB? OIN;F .IQ

1BIB@Q QEB;H=?> #CFN?LPEBBQ "IF@H @BIl 2EB @OFQBOF> JBKQFLKBA FK QEB >?LSB
BU>JMIB E>P >I0B>AV ?BBK BKQBOBA CLO QEFP >AS>K@BA cIQERYBUBRIFRERPB >K
>AS>K@BA cIQBO QL @LMV QEB OB@LOAP QE>Q J>Q@E QEBPB @OFQBOF>

%O0LJ QEBN; Q>? @IF@H QEB=?> ?RQQLK 2EB AS>K@BA %FIQBO AF>ILD ?LU LMBKP
"IF@H QHBS 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
PEBBQ @IE@HF >KA QEBK MOBPP >KA ELIA QEB >KA/%c#0 >KA/, " . QL

PBIB@Q QEB BKQFOB Q>?IB gK QEB *FPQ O>KDB ?LUGAERSPPBIPBBF8  FK QEB IFPQ

O>KDB ?LU

£ )= 1M?LM 2EB HBV?L>0A PELOQ@RQ LC ~"20* 1'g%2 1."$!:81?M HIN QILE FK
$UBI CLO +>@LR PELRIA @IF@HPFRK  P@OLII ALTK QL QEB BKA LC QEB A>Q> ELIA ALTK
QEBBC@N E2KA @IF@H PRF( QL PBIB@Q QEB BKQFOB Q>?IB

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

%O0OLJ QEB AS>K@BA %FIQBO PEBBQ PBIB@Q # 7LR(ERLRBE> #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 @BIl QL PM
QEB IL@>QFLK CLO FKPBOQFKD QEB @LMFBA OB@LOAHP H-RIRICPBBLY FK QEB
"LMV QL @OFQBOF> O>KDB ?LU
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<:HES8 714A687 <?G8E <47B:H8 BK

"IF@H QL @LMV QEB OB@LOAP QE>Q J>Q@E QEB >AS>K@BA cIQBO @OFQBOF> 1>SB VLRC

2EB >AS>K@BA PB>0O@E OBPRIQP IFPQ BJMILVBBP QE>Q JBBQ-QEEEBRE-QRDALVBBP LKIV
CRII QFJB BJMILVBB FK 1>K #FBDL E>P > @ROOBKQ P>I>0V ?BQTBBK ~ >KA  ALII>OP >KA
CRII QFJB 1B>QQIB BJMILVBBP E>SB > @ROOBKQ P>I>0V ?BQTBBK ~ >KA  ALII>OP

<HE8  714A687 <?G8E +8FH?GF
c*/".00 ("

*BQJP OBSFBT >KLQEBO >T>V QL QROK > O>KDB LC A>Q> FKQL > Q>?IB
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1BIB@Q QBEB;H=?> #CFN?LPEBBQ >KA @IF@H @BII

%O0LJ QEB gKPBOQ Q>? @EKE?B

2EB "OB>QB 2>?IB AF>ILDRB ?LU TFIl >MMB>O0

+>HB PROB "+V Q>?IB E>P EB>ABOP_ FP PBIB@QBA PL $U@BI OB@LDKFWBP QEB @LIRJK EB>
"IF@H $U@BI QROKP LRO >AS>K@B PB>0@E A>Q> FKQL > Q>?IB

1LOQ QEB Q>?IB FK >P@BKAFKD LOABO 8 ?V 1QLOB >KA $JMILVBB g# QEBKACPWN ,>JB
FC=E NB? I;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

<:HES8 714A687 <?G8E -4578

* (56¢c*$ 3+.'/1%""0 0]

c*0.+!1 Oc+* 0+ ,c2+0 0 ("/

KLQEBO T>V QL >K>IVWB Q>?IB FKCLOJ>QFLK FP TFQE .FSLQ2>?IBP .FSLQ2>?IB FP > MLTBOCRI QL
@>I@RI>QBP PRJJ>OFWBP >KA >K>IVWBP Q>?IB A>Q> QL @LIM>0B M>QQBOKP >KA QOBKAP .FSLQ
FKPBOQBA AFOB@QIV COLJ > Q>?IB IFKHFKD QERBKBB>AY@PMB>HFKD TEBK VLR MFSLQ LK QEB

Q>?IB A>Q> VLR >0OB OBLOD>KFWFKD QEB Q>?IB FKCLOJ>QFLK QL OBSB>| AFfBOBKQ IBSBIP LC ABQ>
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VLR QL >K>IVWB PMB@Fc@ PR?DOLRMP LC FKCLOJ>QFLK >KA PRJJ>OFWB A>Q> NRF@HIV >KA B>P]
E>SFKD QL @E>KDB QEB PQOR@QROB LO I>VLRQ LC QEB LOFDFK>| Q>?IB >OB>

5EBK VLR MRII Q>?IB A>Q> FKQL > .FSLQ2>?IB QEBOB >0OB CLRO J>FK >OB> cBIAP OLTP "LIRIJKP 4>IRB
>KA %FIQBQEB OLTP >KA "LIRIKP cBIAP @>K FKQBO@E>KDB NRF@HIV QL PRJJ>OFWB QEB A>Q> FK
CBOBKQ T>VP LO QL ORK KBT OBMLOQP ?>PBA LK QEB NRBPQFLK LO @OFQBOF> ?BFKD >PHBA 2El
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:
J>OFWB 2EB 4>IRBP cBIA E>P JRIQFMIB PBQQFKDP QL @ELLPB ELT VLR T>KQ QL @>I@RI>QB QEB A>
".3,2 4$0 &$ +g, + 6 >KA @>K BSBK PELT QEB AFPMI>VBA S>IRBP >P > MBO@BKQ>DB LC QEB QLQ>|
@LIRIK QLQ>I DO>KA QLQ>I >KA PL LK *>PQIV FP QEB %FIQBOP >OB> TEF@E OBPQOF@QP QEB .FSL
PELT QEB S>IRBP J>Q@EFKD PMB@FcBA @OFQBOF>

%LRO .OFJ>0V .FSLQ2>?I1B OB>P

%FDROB  %LRO .OFJ>0V .FSLQ2>?IB OB>P

gK LRO PFQR>QFLK PELTK ?BILT TB TFIl @OB>QB > .FSLQ2>?IB QL PRJJ>OFWB BJMILVBB A>Q> QL |
.OLGB@QBA 1>>0V gK@OB>PBP CLO ?LQE .>0Q 2FJB .2 >KA %RIl 2FJB %2 BJMILVBBP CLO >Il PQLC
QFLKP
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%LIILT QEB ?BILT PQBMP QL BUMILOB >KA ?RFIA > .FSLQ2>?IB OBMLOQ

"IF@H QEBJFIS??!;N; PEBBQ "IF@H >KVTEBOB FK QEB Q>?IB >0OB>
%O0LJ QEBHM?LR>? @ELLPBPINO;<F?
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<HE8 VAF8EG )<IBG-45?78

%0LJ QEB "OB>QB .FSLQ2>?IB AF>ILDRB ?LU J>HB PROB QEB .FSLQ2>?IB OBMLOQ TFII ?B MI>
FK>?Q 3ILEMB??N >KA @IF@H

<:HES8 E84G8 )<IBG-4578 <4?B:H8 BK
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LQF@B > KBT PEBBQ 1EBBQ FP FKPBOQBA >Q QEB ?LQQLJ LC QEB TLOH?LLH QE>Q @LKQ>
FSLQ2>?IB >OB> >KA cBIAP AF>ILDRB ?0BK>JB QEB ABC>RIQ K>JB 1EBBQ /RIL?,0

<HE8 )<IBG-4578 0<A7BJ

%O0LJ QEB .FSLQ2>?IB M>KB AO>D >KA AOIMICEBB>AFKD QL QEBM PB@QFLK LC .FSLQ
2>?IB cBIA >0B>
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<HE8 )<IBG-4578 +BJ ,8786G<BA

%OLJ QEB .FSLQ2>?IB cBIAP IFPQ AO>D >KA ACQLBI?OEB> /:F;LS cH=L?;M? EB>AFKD QL
QER:FO?MPB@QFLK
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<:HE8 )<IBG-4578 /4?H8 ,8?86G<BA

#0>D >KA #OLM QEB< /N;NOMEB>AFKD QL QEBDGHM cBIA PB@QFLK ,LQF@B QEB (L? 1Q>QRP
@>QBDLOFBP AFPMI>V gK QEFP @>PB AFPMI>VFKD %RIl 2FJB %2 >KA .>0Q 2FJB .2 BIJMILVBBI
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<HE8 )<IBG-4578 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:
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
>KA P@>K CLO ABQ>FIP 5EBK @IF@HBA FK QEB .FSLQ2>?IB >OB> VLR TFIl PBB > @LKQBUQR>I Q>7? :

QEB OF??LK @LKQ>FKFKD .FSLQ2>?IB 2LLIP >KA QTL PMB@Fc@ Q>?P K>IVW.J <A MERRDK
NB?L? CM HIN ; Z,CPINO;<F? OIIFM[ N;< <ON SIO QCFF M?? NQI N;<M H;G?> ,CPINO;<F? H:FST?
‘H> I?MCAH 0B?S ;L? IHFS PCMC<F? QB?H SIO B;P? =FC=E?> CHMC>? NB? ,CPINO;<F? ;L?;

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

%LIILT QEB ?BILT POBMP QL >AA CLOJ>Q QEB .FSLQ2>?IB >KA >AA > .FSLQ"E>0Q

"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 EBOBRQ1QVIB
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<HE8 %<:;G3 ?H8 &87<H@ ,GL7?8 )<IBG

2L CLOJ>Q QEB .FSLQ2>?IB KRJ?BOP PBIB@Q! # "IF@H QEB 'LIB Q>? MMIV QEB "ROOBK@\
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-457?8 <F GB 8KC4A7 G;8 @8AH BA 147t
,H@ B9 )EB=86G87 ,4?4EL VAGE84F8 7?<6> G;8 /4?H8 <8?7 ,8GG<A:F ;BBF8 'H@58E BE@4G 4A7 4CC~L

78F<E87 AH@58E 9BE@4G BCSeas FSEF F;:BH?7 6?<6> G;8 F@4?? 6<E678 J<B8K&GHRQ,H@ )EB
=86G87 ,4?4EL VAGE84F8R <A G;8 /4?H8F F86G<BA G;8A 6?7<6> G;8 'H@58E 5SHGGBA GB 6;4A:8 G;8 'H@E

@4G
3 ("0Y/ " 0" ,c2+0 % .0
"IF@H FK QEB .FSLQ2>?IB "IF@H QEB K>IVWB Q>? "ELLPB QEB .FSLQ"E>0Q ?RQQLK LK QEB Of

%0LJ QEB IFPQBA @E>0Q QVMBP @ELLPBECAFBIB@Q QEB # "IRPQBOBA "LIRIK LMQFLK
"IF@H -)

)= IM?LM  KIV > 25PF@ # @LIRIK @E>0Q FP >S>FI>?IB TEBK @IF@EHKD QEB
B:.LN ?RQQLK gK LOABO QL PBIB@Q > AFfBOBKQ @E>0Q QVMB PR@E >P QEB # @IRPQBC
LMQFLK VLR JRPQ AL QEB CLIILTFKD

"IF@H LK QEB # @E>0Q QE>Q T>P GRPQ FKPBOQBA

"IF@H QEBVCAH N:<LK QEB OF??7LK

"IF@H QEBHA? B:LN 0SJ? ?RQQLK
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1BIB@Q QEB # "IRPQBOBA "LIRIJK LMQFLK

<:HES8 ?HFG8E873 B?H@A ;4EG

+LSB QEB .FSLQ"E>0Q RKABO QEB .FSLQ2>?IB >OB> 0BPFWB >@@BOARMIV OH

,LOB QEB CLOJ>QQFKD @E>KDBP FK QEB KBT @E>0Q ?BILT 2EB A(L? 1Q>QRP_ >KA ~1QLOB_ ?RQQLK
RJK >KA OLT ~cIQBOP_ CLO QEB .FSLQ "E>0Q

)= 1M?LM $U@BI CLO +>@ ALBP KLQ FKPBOQ QEBPB CLOJ>QQFKD @E:fEP'EFQEFK >

7LR @>K >AA > @E>0Q QFQIB ?V @IF@HFKD QEB * AA "E>0Q $IBJBKQ_ ?RQQLK COLJ QEB #BPF
FRHIN JIMMC<F®L >AA QEB "@E>0Q clQBO_ ?RQQLKP >P PELTK FK %FDROB  2EB clQBOP LK
MFSLQ Q>?IB @>K ?B RPBA QL >IPL cIQBO QEB @LIRJKP >KA OLTP FK QEB .FSLQ "E>0Q
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<HE8 )<IBG-4578 ,B?HG<BA
/1 0+0 (/

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

%LO BU>JMIB VLR @>K 13+ "ROOBKQ 1>I>0FBP CLO BJMILVBBP COLJ B>@E 1QLOB IL@>QFLK 2L PR
QEB FKCLOJ>QFLK QEB A>Q> JRPQ cOPQ ?B PLOQBA ?V QEB 1QLOB cBIA %LO PR?QLQ>IP QEB cBl/
PLOQ FP OBCBOOBA QL >P QEB @LKQOLI cBIA %LO BU>JMIB FC VLR @ELLPB QEB 1QLOB IL@>QFLK
QOLI cBIA >II LC QEB 1B>QQIB 1>K #FBDL .LOQI>KA >KA 1>K %0>K@FP@L BKQOFBP TFIl ?B DOLRMBA
TFQEFK QEB A>Q> O>KDB 2EB 13+ CRK@QFLK QEBK @>K ?B >MMIFBA QL 13+ QEB "ROOBKQ 1>I>C
CLO B>@E 1QLOB IL@>QFLK $U@BI @>I@RI>QBP >KA AFPMI>VP QEB PR?QLQ>| B>@E QFJB QEB 1
@E>KDBP

KBT OLT @LKQ>FKFKD > PR?QLQ>I LC QE>Q M>OQF@RI>O IL@>QFLK TFIl ?B FKPBOQBA >KA TEBOB:
@E>KDBP > S>IRB TFIl AFPMI>V > PR?QLQ>| DOLRM LG O@&IFAR>QBP QEB PR?QLQ>I >RQLI>QF@>I1\
TEBK QEB @LKQOLI cBIA FP @E>KDBA gK QEBLOV TEBK PR?QLQ>IFKD VLR >0B >AAFKD > @>I@RI:
QL QEB PBQ LC A>®&FKD OLTP QE>Q QLQ>I FKCLOJ>QFLK FK QEB JFAAIB LC > Q>?IB TLRIA @LIMOLJF
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QEB FKQBDOFQV LC A>Q> FK QEEBISMB QLLIP TLRIA ILLH >Q QEB QLQ>I >P > OB@LOA KLQ > @>|@F
QFLK 2EBOBCLOB QEB 1R?QLQ>I CB>QROB @>KKLQ ?B RPBA FK Q>?IFKD >KA @>K LKIV ?B >MMIFBA (
O>KDB LC A>Q> 7LR JRPQ @LKSBOQ >Il Q>?IBP QL > O>KDB MOFLO QL PR?QLQ>IFKD

+RIQFMIB CRK@QFLKP @>K ?B >MMIFBA TFQEFK QEB P>% ORRQLIMHB TB TFIl BUMILOB ELT VLR
@>K 13+ "ROOBKQ 1>I>0V]P >KA >IPL MOLSFAB QEB 4$0 &$ "ROOBKQ 1>I>0V CLO B>@E 1QLOB ILE
TEQEFK QEB P>JB 1R?QLQ>| ,LQB 1R?QLQ>I A>Q> @>K >IPL ?B clQBOBA

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>| "ROOBKQ 1>I>0V MB(

1BIB@Q QEBFIS?? N; PEBBQ gC KB@BPP>0V @IB>0 >KV cIQBOP >MMIFBA QL QEB A>Q> ?
@IF@HFKD QEB #>Q> Q>? >KA @ELLPFKD QEB "IB>0 cIQBO LMQFLK

%OLJ QEB #>Q> Q>? @ELLPB 1LOQ ?RQQLK 1LOQ QEB 1QLOB *L@>QFLK RPFKD QEB MOBCE
QLJ *FPQ LOABO LC 1B>QQIB 1>K #FBDL .LOQI>KA >KA 1>K %0>K@FP@L gC QEB IFPQ TB PB
SFLRPIV FP KLQ >S>FI>?IB QVMB QEB BKQOFBP FK QEB *FPQ BKQOFBP >OB> "ELLPB AA >KA
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<:HE8 HFGB@ ,BEG HFGB@ %<FG <4?B:H8 BK

"ELLPB QEB 2>7IB 2LLIP #BPFDK QL2 );= IM?LM GRPQ @IF@EDGEB[ N;<

1BIB@QHMP?LN NI ;HA? _ $U@BI TFIl AFPMI>V > JBPP>DB >PHFKD FC VLR OB>IIV T>KQ C
@LKSBOQ QEB Q>?IB ?>@H QL > KLOJ>I"EbKPB5?M

<:HES8 BAIBEG -B +4A:8
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"IF@H QEB #>Q> Q>? FK QEB -RQIFKB DOLRM cKA >KA PBIB@Q QEB 1R?QLQ>I "LJJ>KA ,LQF@!
EB>AFKD OLT KL ILKDBO E>P clQBOP ?RQQLKP 2EB A>Q> ILLHP IFHB > Q>?IB ?RQ FP KLQ > Q>?I
Q>?IB QLLIP >0B KLQ >@QFSB >KA QEB FKCLOJ>QFLK FP > KLOJ> O>KDB

gK QEB 1R?QLQ>| AF>ILDRB ?LU @ELLPB QEB 1QLOB cBMFEXBGEBHA? CH _ %LO QEB
NMM? #OH=NCIH @ELLP®G >KA LKIV @EB@HL?HN /;F;LS "IF@H'

<HE8 ,H5GBG4? <4?B:H8 BK

LQF@B QEB "ROOBKQ 1>>0V @LIRIK FP QLQ>IBA MBO IL@>QFLK 1>SB VLRO TLOH
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<:HE8 ,H5GBG4? B?HG<BA

1312-2 * -32*q,$ 49$5
2EB -RQIFKB SFBTP IL@>QBA LK QEB IBCQ PFAEMSRRBUIJ>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 $JMIL\
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>0V

%FDROB  >?LSB PELTP QEB *BSBI -RQIFKB >Il QEB BJMILVBB ABQ>FI MBO PQLOB IL@>QFLK "IFC
QEB LRQIFKB ?RQQLKP IL@>QBA QL QEB IBCQ LC QEB OLT KRJ?BOP IBQP VLR @ELLPB ELT JR@E Al
T>KQ QL PBB FK QEB TLOHPEBBQ ,LQB QE>Q QEB QEOBB IBSBI KRJ?BOP >0B >Q QEB QLM IBCQ P
TLOHPEBBQ GRPQ ?BILT QEB ,>JB ?LU

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

"IF@H IBSBI ,LQF@B FQ AFPMI>VP QEB &0>KA 2LQ>I
"IF@H IBSBI ,LQF@B QEB QLQ>IP CLO >Il PQLOB IL@>QFLKP >0OB AFPMI>VBA
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lic*$ /1 0+0 (3c0%c* /1 0+0 (

<:HE8 ,H5GBG4? (HG?<A8 %8187
P JBKQFLKBA >Q QEB ?BDFKKFKD LC QEB PB@QFLK

VLR @>K RPB JRIQFMIB CRK@QFLKP TFQEFK QEB P>J
PR?QLQ>6B TFIl KLT BUMILOB ELT VLR @>K 13+ "ROOBKQ 1>I>0V]P >KA >IPL MOLSFAB QEB SBO>D
"ROOBKQ 1>I>0V CLO B>@E 1QLOB IL@>QFLK TFQEFK QEB P>JB 1R?QLQ>

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

%O0LJ QEB #>0Q> Q>? >KA @IF@H 1R?QLQ>I
gK QEB 1R?QLQ>| AF>ILDRB ?LU PBIB@Q QEB 1QLOB cBNRESB3-BER? CH [ LMQFLK
gK QEBRLM? @OH=NCIFPB@QFLK PBIB@Q QL AFPNRVATEB

-KIV @EB@H QBRL?HN /;F;LS cBIA FK QEB>> MO<NIN;F NI M?=NCIH [,LQB $U@BI TFII
ABC>RIQ @EB@H PLIBQEFKD FK QBREEERH >KV LQEBO cBIAP

3K@EB@H?JF;=? =OLL?HN MO<NIN;FM[B AL KLQ T>KQ QL OBMI>@B QEB @ROOBKQ PR?QLQ>|
PRJJFKD QEB "ROOBKQ 1>>0V

"IF@H -)

<HE8 ,H5GBG4? 0<G;<A ,H5GBGA4?
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,LQF@B B>@E IL@>QFLK FP KLT PR?QLQ>IBA PELTFKD QEB SBO>DB >KA 2LQ>| "ROOBKQ

$U@BI E>P >IPL >AABA QE IBSBI QL QEB -RQIFKB >@@LRKQFKD CLO QESBSRGEDHER

<HE8 ,B?HG<BA ,H5GBG47? 0<G;<A ,H5GBG4?

H

'?S 0;E?;Q;SM

>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 RP
CB>QROB

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

VLRO A>Q>

%OBBWFKD EB>AFKD HBBMP VLRO @LIRJK EB>AFKDP AFPMI>VBA TEFIB VLR P@OLII QE
A>Q>

JLOB QE>K LKB cBIA RPB QERPQLJ 1LOQ LMQFLK
"RPQLJ *FPQ 1LOQP @>K ?B RPBA TEBK > cBIA KBBAP QL ?B PLOQBA FK > PMB@F>I T>V
PIF@BO FP > SFPR>| cIQBO ?RQQLK L?GB@Q RPBA QL clQBO A>Q> FK >K $U@BI Q>?IB

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

FKD QEB gK

B

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

OLRDE VLR

7LR @>K RPB QEB cIQBO >0O0LTP FK QEB Q>?IB EB>AFKDP QL PLOQ ?V > PFKDIB @LIRJK 5EBK PLOQF

$>@E RKFN
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FK QEB cBIA FP > 2RQQLK

FSLQ2>?IB FP >K FKQBO>@QFSB Q>?IB QE>Q PRJJ>OFWBP A>Q> COLJ > A>Q> PLRO@B PR@E >P
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>KI
Q>IP RPFKD >K LRQIFKB QE>Q @>K ?B BUM>KABA LO @LKQO>@QBA QL SFBT LO EFAB ABQ>FIP >?LRQ

N gKQBOJBAF>QB 2>?IB 1HFPVP>IIFB .RK@L@E>DOQI>KA "LIJIJIRKFQV "LIIBDB-P IF@BKPBA RKABO
™17


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

5.3 Preparing to Print

(?;LHCHA +<D?=NCP?M

AGRPQ M>DB PBQQFKDP CLO MOFKQFKD
AA CLLQBO FKCLOJ>QFLK CLO RPBO FKQBDOFQV

.OBSFBT > TLOHPEBBQ >AGRPQ PBQQFKDP QL MOFKQ FK > MOLCBPPFLK>| J>KKBO
gKPBOQ > # +LABI QL BKE>K@B QEB SFPR>| >MMB>0>K@B LC > TLOHPEBBQ

,."2C"3c*$ 3+.'/%""0

IQELRDE MOFKQFKD I>0DB A>Q> PBQP FP RK@LJILK FQ FP >K FKARPQOV @ROFLPFQV QL PBQ R
?LLHP QL MOFKQ @LOOB@QIV >KA QL >IPL >AA AL@RJIBKQ>QFLK >P QL TEBK A>Q> T>P OBSFPBA ¢
2BILT PQBMP QL MOBM>0OB QEB TLOHPEBBQP QL MOFKQ

"IF@H LK QEEP;H=?>#CFN?LTLOHPEBBQ Q QEB ?LQQLJ LC QEB P@OBBK @ELLPB QEB .>D
*>VLRQ LMQFLK

<HE8 )4:8 %4LBHG /<8J

Q QEB ?LQQLJ LC QEB M>DB @IF@H FKQL QEB IBCQ PB@QFLK LC QEB AA %LLQBO M>KBI
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<:HES8 BBG8E E84 %89G ,86G<BA

%O0LJ QEB 'B>ABO >KA %LLQBO #BPFDK Q>? @ELLPB QL FKPBOQ QEB "ROOBKQ #>QB cBIA

<:HE8  4G8 S877 <A G;8 BBG8E E84 %89G ,86G<BA

"IF@H FK QEB OFDEQ M>KBI PB@QFLK FKPBOQ QEB %FIB ,>JB cBIA

<:HE8 <?8'4@8 BBGS8SE E84 +<:;G ,86G<BA

"IF@H ?>@H FKQL QEB PMOB>APEBBQ QL @ILPB QEB 'B>ABO >KA %LLQBO PB@QFLK >KA
,LOJ>I M>DB I>VLRQ

%O0LJ QEB %FIB Q>? PBIB@Q BFKQB QEB -OFBKQ>QFLK QL *>KAP@>MB gK QEB 1@>IFKD PE
QFLK @ELLRBN /B??N IH +H? ;A?

)= 1M?LM @IF@H @ESF? NI #CN[ IINCIH
1>SB VLRO TLOH 7LR ALK]Q E>SB QL >@QR>IIV MOFKQ QEFP PEBBQ &L ?>@H QL VLRO TLOF

%LIILT QEB ?BILT PQBMP QL >AA > CLLQBO QL FKAF@>QB TEBK QEB I>PQ RMA>QB T>P J>AB >KA >MN\
QFKDP QL QBEFIS??::N; TLOHPEBBQ QL BKPROB FQ TFIl MOFKQ @LOOB@QIV FC KBBABA

"IF@H QEB $JMILVBB#>Q> TLOHPEBBQ Q QEB ?LQQLJLC QEB P@OBBK @ELLPB QEB .>DB *:
LMQFLK 7LR J>V DBQ > JBPP>DB QBIIFKD VLR QE>Q .>DB *>VLRQ >KA %OBBWB .>KBP >0B KLQ (
M>QF?IB 7LR PELRIA @{F@W. OBJLSB QEB %OBBWB .>KBP PBQQFKD
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Q QEB ?LQQLJ LC QEB M>DB @IF@H FKQL QEB IBCQ PB@QFLK LC QEB AA %POQBO M>KBI
MCIH :N? >AA > PM>@B QEBK @IF@ELDEBN !:N? <ONNIH @LIG NB? .C<<IH $U>JMIB
OBSFPFLK #>QB

"IF@H FK QEB @BKQBO M>KBI >AA QEB M>DB KRJ?BO cBIA

"IF@H FK QEB OFDEQ M>KBI PB@ CIAGVIQYNMBQEBK QVMBL *;G?  $U>JMIB OBSFPBA
2V (>KB #LB

"IF@H ?>@H FKQL QEB PMOB>APEBBQ QL @ILPB QEB 'B>ABO >KA %LLQBO PB@QFLK >KA @
,LOJ>I M>DB I>VLRQ

%OLJ QEB %FIB Q>? PBIB@Q"ERIB QEB +>ODFKP'QLIQ gK QEB 1@>IFKD PB@QFLK
@ELLPBCN FF IFOGHM IH +H? :A?

@)= 1M?LM PBQ QEB=/F? NI #CN LMQFLK QLJ;A? QC>? <S  J:A?M N;FF

1>SB VLRO TLOH D>FK VLR AL KLQ E>SB QL MOFKQ QEFP PEBBQ &L ?>@H QL QEB TLOHPE!

<:HES8 BBGS8E @C?BL88 4G4

CH".0C*$ 1 )+1"(0+ "% * " 3+./%"0
gKPBOQ > # +LABI QL QEB TLOHPEBBQ QL BKE>K@B FQP >MMB>0>K@B gK $U@BI VLR @>K BFQEBC
QROBP 1E>MBP g@LKP 1J>QEGBBKPELQP LO # +LABIP

<HE8 V??HFGE4G<BAF |EBHC
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gK QEFP BU>JMIB TB TFIl FKPBOQ COLJ LKIFKB > # +LABI QE>Q ILLHP IFHB QEB 1B>QQIB 1M>@B ,BB/
"IF@H QEB AS>K@BA %FIQBO PEBBQ Q>? QEB§K@EI®MHY>? LK QEB OF??7LK

"IF@H # +LABIP ?RQQLK COLJ QEB glIRPQO>QFLKP DOLRM gC KB@BRFEOWIEHAPB

/IOL=?M IL /NI=E !)I>?FM

o );=1IM?LM @IF@H QEB # +LABI F@LK ?RQQLK >KA QEBK/®EE_PB*?FM\ A

gK QEB 1B>O@E ?LU QMMB >KA EFQHN?LCOLJ QEB HBV?L>0A

%O0LJ QEB OBPRIQP TFKALT @ELLPB > JLABI QE>Q ILLHP IFHB QEB 1M>@&B @BAdB
gKPBO®@;CH C@ NB? /J;=? *??>F? CM HIN ;P;CF;<F? CH NB? A;FF?LS =FC=E NB? ;=E ;LLIQ
;H> _H>;H ;FN?LH;N? <OCF>CHA IL NIQ?L @LIG NB? !)I>?F Z OCF>CHAM[ =;N?AILS

<:HES8 &B78? ,84E6; BK

LQF@B QEB JLABI @>K ?B J>KFMRI>QBA ABDOBBP QFIQBA RM >KA ALTK QL PELT > PMB@F
CB>QROB LC QEB L?GB@Q AGRPQ ?>PBA LK VLRO MOBCBOBK@B
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<:HES8 &B78? V@4:8

1>@B >KA OBPFWB QEB FJ>DB QL QEB RMMBO IBCQ E>KA @LOKBO LC QEB PEBBQ >?LSB QE
RJK LC A>Q> +>HB PROB FQ ALBP KLQ LSBOI>M LK QEB Q>?IB

"EB@H QEB PMBIIFKD LK >II LC QEB TLOHPEBBQP >KA J>HB >KV KB@BPP>0V @E>KDBP 1>SE
TLOH 1R?JFQ% %..?JILN >P AFOB@QBA ?V VLRO FKPQOR@QLO

<:HES8 &B787 ,B?HG<BA

'?S 0;E?;Q;SM

* 5EBK TLOHFKD TFQE $U@BI TLOH?LLHP QEB cK>| PQBM PELRIA >IT>VP ?B QL OBSFBT QEB TLOHPEBE
FK .OFKQ .OBSFBT QL J>HB PROB QEBYV >0OB MOFKQFKD >MMOLMOF>QBIV

* 7LR @>K >AA FJ>DBP VLR E>SB P>SBA LO FJ>DBP VLR cKA LKIFKB QL > TLOHPEBBQ QL BKE>K@B FC
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>MMB>0>K@B !B PROB QL OBPFWB >KA JLSB QEBJ >MMOLMOF>QBIV PL QEBV AL KLQ ABQO>@Q Cf
A>Q>

00.c 10c+*

A .OBM>OFKD QL .OFRQ>IIFB .RK@L@E>DOQI>KA "LIJIRKFQV "LIIBDB-P IF@BKPBA RKABO
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5.4 Chapter Practice

0 ("/ #+.  0+lcl)  +),*5

BJA?B47 4G4 <?8)+ 4G4

20>SBI >KA QLRO @LJIJM>KFBP KBBA QL HBBM QO>@H LC @IFBKQ A>Q> >P TBIl >P QO>SBI QLRO L
QLRO DRFABP )BBMFKD RM QL A>QB >@@R0O>QB OB@LOAP FP BPPBKQF>I QL QEBFO ?LQQLJ IFKB
@LIM>KV BJIMILVBBP JRPQ ?B >?IB QL J>KFMRI>QB QEBFO A>Q> NRF@HIV >KA B>PFIV 2EFP BUBO@
QO>QBP ELT QL RPB QEB PHFIIP MOBPBKQBA FK QEFP @E>MQBO QL DBKBO>QB QEB A>Q> KBBABA L
2V > QLROFPJ @LIM>KV

-MBK QEB A>Q> cIB I;N; >KA P>SB QEB cIB QL VLRO @LIJMRQBGHSH OL;CFM
"IF@H 1EBBQ"ELLPB @BII !
%O0LJ QEB 'LIB Q>? @ELLPB %LOJ>Q >P 2>?I1B "ELLPB QEB -O>KDB 2>7?IB 1QVIB +BAFRJ

gK ( @>I@RI>QB 2LQ>I "LPQ KRJ?BO LC &RBPQP .BO .BOPLK "LPQ ,LQB $U@BI TFIl >AA QF
CLOJRI> QL QEB BKQFOB @LIRJK gC MOLIMQBA @ELLPB QL LSBOTOFQB QEB CLOJRI> QL (
2BILT

%LOJ>Q "LIRIKP g >KA ( TFQE @@LRKQFKD CLOJ>Q KL AB@FJ>I MI>@BP
"BKQBO >Il EB>AFKDP FK OLT
AGRPQ @LIRJK TFAQEP TFQEFK QEB Q>?IB PL QE>Q >Il QEB EB>AFKDP >0OB @LJIMIBQBIV SFi

0BK>JB 1EBBQ OLL?HN 0IOLM1LOQ QEFP PEBBQ >IME>?BQF@>IIV QL 8 ?V *>PQ ,>JB


https://openoregon.pressbooks.pub/app/uploads/sites/152/2016/10/PR5-Data.xlsx
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<:HES8

HEEBAG -BHEF

+>HB > @LMV LC QEB "ROOBKQ 2LROP PEBBQ >KA OB&RIB<BSQ;HSIH -KB T>V

QL J>HB > @LMV LC > TLOHPEBBQ FP QL OFDEQ @IF@H LK QEB TLONPERBT) \)>?
"QOl @IF@KA PBIB@Q +LSB LO "LMB PROB QL @EB@HIOB® ; 1JS  ?LU .I>@B QEB 2LROP
2V ">KVLK PEBBQ QL QEB OFDEQ LC QEB "ROOBKQ 2LROP PEBBQ

1LOQ QEB 2LROP ?V ">KVLK PEBB@RV;HSIH %IG? IOHNLS >KA QEBIKMN *;G?
>l FK P@BKAFKD LOABO QL8
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<:HE8 -BHEF 5L 4ALBA

+>HB >KLQEBO @LMV LC QEB "ROOBKQ 2LROP PEBBQ >KAGRINENQ>@B QEB 31
&RBPQP PEBBQ QL QEB OFDEQ LC QEB 2LROP ?V ">KVLK PEBBQ

%FIQBO QEBO?MNMPEBBQ QL AFPMI>V @RPQLJBOP TEL IFSB FK QEB 3KFQBA 1Q>QBP 1LC
cIQBOBA A>Q> >IME>?BQF@>IIV QL 8 ?V 2LRO 1Q>QB AA >2LQ>I OLT QE>Q PRJP QEB &RBPQP
2LQ>I "LPQ @LIRJIKP
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<HE8 ., IH8FGF

+>HB >KLQEBO @LMV LC QEB "ROOBKQ 2LROP PEBBQ >KA'OBEZMBFIPMNM .I>@B
QEB $ROLMB>K &RBPQP PEBBQ QL QEB OFDEQ LC QEB 31 &RBPQP PEBBQ

gKPBOQ > PIF@BO'RX.QEB $O0?MNMPEBBQ CLO 'LJB "LRKQOV +LSB QEB QLM IBCQ @LOKBO
LC QEB PIF@BO QL QEB QLM IBCQ E>KA @LOKBO LC @BIl * 0BPFWB QEB PIF@BO PL >Il ?2RQQLK
J>Q QEB PIF@BO QL J>Q@E QEB Q>?IB

3PFKD QEB PIF@BO clQBO QEB A>Q> QL AFPMI>V @RPQLJBOP COLJ &BOJ>KV >KA QEB 3KF(
ALJ

1LOQ QEB cIQBOBA A>Q> ?V QEB 'LJB "LRKQOV >KA *>PQ ,>JB cBIAP AFPMI>VFKD ?LQE F
P@BKAFKD LOABO QL 8

<:HE8 HEBCB84A IH8FGF
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"IF@H QEB AS>K@BA %FIQBO PEBBQ 3PFKD QEB AS>K@BA %FIQBO LMQFLK clQBO QEB "R
Q>?IB ?>PBA LK QEB @OFQBOF#BBBBHRFKB ELT J>KV DRBPQP COLJ ">K>A> >OB Q>HFKD QLROP
FK OFWLK> >KA 3Q>E ?BQTBBK QEB @LPQP FKAF@>QBA FK QEB @OFQBOF> Q>?IB .I>@B QEB C

2ROK QEB OBPRIQP FKQL > Q>?IB %LOJ>Q QEB Q>?IB QL J>Q@E QERRIQBQEB>0OB>
QLQ>I OLT >KA PELT QEB 1RJ LC QEB 2LQ>I "LPQ @LIRJK

<:HES8 714A687 <?G8E

1BIB@Q QEB "ROOBKQ 2LROP PEBBQ "IF@H FK QEB Q>?IB >0B> >KA FKPBOQ > .FSLQ2>?IB
PEBBQ ,>JB QEB PEBBIDLM,0 ORK > OBMLOQ QL PELT QEB 2LQ>I "LPQ MBO 'LJB "LRKQOV
CLO B>@E >S>FI>?IB 2LRO 1Q>QBP %L0J>Q QEB KRJ?BOP FK @ROOBK@V CLOJ>Q WBOL AB@F
"ELLPB > .FSLQ1QVIB CLOJ>Q QL J>Q@E QEB @ROOBKQ LO>KDB QEBJB

<HE8 -BHEF)-
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+>HB LKB JLOB @LMV LC QEB "ROOBKQ 2LROP PEBBQ >KA OBX:NBEIN;N? .I>@B
QEB 2LROP ?V 1Q>QB PEBBQ QL QEB OFDEQ LC QEB $ROLMB>K &RBPQP PEBBQ &L QL QEB 2
>KA QROK Lf QEB I>KABA OLTP

1R?QLQ>I QEB A>Q> ?V 1Q>QB PRJJFKD QEB 2LQ>I "LPQ #@N2RIBIBI?BO QL CLIILT
QEB CLRO ORIBP LC PR?QLQ>IFKD

CQBO VLR PR?QLQ>l QROK LK clQBOP >KA clQBO LRQ A>V QLROP FK QEB Q>7?IB

<:HE8 ,H5GBG4?
-K B>@E TLOHPEBBQ J>HB QEB CLIILTFKD MOFKQ PBQRM @E>KDBP
> AA > CLLQBO TFQE @BBL?HN >;N?QILEMB??N H:G? >KA VLRO K>JB
? "E>KDB QL *>KAP@>MB -OFBKQ>QFLK
@ 1BQ QEB P@>IFKD QL %FQ Il "LIRIJKP LK -KB .>DB

A %LO >KV TLOHPEBBQP QE>Q MOFKQ LK JLOB QE>K LKB, M8 OOMFQU OBMB>Q
QEB cOPQ QEOBB OLTP >Q QEB QLM LC B>@E M>DB

"EB@H QEB PMBIIFKD LK >l LC QEB TLOHPEBBQP >KA J>HB >KV KB@BPP>0V @E>KDBP 1>!
.. :HSIHOL:CFM TLOH?LLH 1R?JFQ QEB :HSIHOL:CFM TLOH?LLH >P AFOB@QBA ?V VLRO
FKPQOR@QLO
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00.c 10c+*

A "E>MQBO .O>@QFB>IIFB .RK@QL@E>0O >KR>KB 1EFKDIBAB@F I>KA "LIJRKFQV "LIIBDB
FP IF@BKPBA RKABO

NM>KVLK 20>FIP #>Q> %FB+>QkLf FP IF@BKPBA RKABO
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5.5 Scored Assessment

0 ("/ #+.  "0c( +),*5

BJA?B47 4G4 <78, 4G4

0BQ>FI @LIM>KFBP TFQE QLA>V]P LKIFKB >P TBIl >P FK PQLOB P>IBP E>SB > ILQ LC A>Q> QL HBBM
)BBMFKD QO>@H LC P>IBP @LPQP >KA MOLCQP LK > A>FIV ?>PFP FP BPPBKQF>I QL J>HFKD QEB JLP
KBPP 2EFP BUBO@FPB FIIRPQO>QBP ELT QL RPB QEB PHFIIP MOBPBKQBA FK QEFP @E>MQBO QL D
KBBABA LK > A>FIV ?>PFP 2V > OBQ>FI @LIM>KV

“MBK QEB A>Q>clB ©N; >KA P>SB QEB cIB QL VLRO @LIMRQBCSHEGCN? OM
NIG?L /;F?M

"IF@H QEE?M 1EBBQ %LOJ>Q QEB A>Q> PBQ >P > Q>?IB "ELLPB > PQVIB COLJ QEB PQV
D>IIBOV

"OB>QB QEB CLIILTFKD @>1@RI>QBA @LIRJKP

> gKg >KA( RPB >4*-)3. CRK@QFLK QE>Q TFIl ILLH RMIQ&B=N ,LC=? >KA ,LI>

O=N IMN?>PBA LK QEBRLI>O=N /IF> @LIRJK TEF@E IFPQP >K g# KRJZBEKQ 2EB
.OLAR@Q 2>7IB PEBBQ IFPQP QEB .OF@B >KA "LPQ: gC >KV BOOLO JBPP>DBP >MMB>0 @
0>KDB *LLHRM

? gK) RPB > CLOJRI> QL @>I@RI>QB .@€ANOLcQ .OLAR@Q
.OF@B .OLAR@Q "LPQ 3KFQP 1LIA

%L0OJ>Q @LIRIKP g ( >KA ) >P @ROOBK@V TFQE QTL AB@FJ>I MI>@BP

+>HB > @LMV LC QERM PEBBQ >KA OBK>JBHHFCH? /:F?M <S :N?
I>@B QEFP PEBBQ QL QEB OFDEQ LC QEB 1>KPTBEBBEB CLIILTFKD
NRBPQFLK ?V clQBOFKD QEB A>Q> >@ @BOIFKDNB? NIN:F ,LI_ N @IL
+HFCH? /:F?M 1LOQ QEB OBPRIQP ?V #>QB 1LIA 8

+>HB > @LMV LC QEE?M PEBBQ >KA OBK>JB&QH? /;F?M <S IOHNLS.I>@B QEFP KBT
PEBBQ QL QEB OFDEQ LC QEB -KIFKB 1>IBP ?V #>QB PEBBQ KPTBO QEB CLIILTFKD NRBPQFL
QBOFKD QEB A>Q> >@@LOAFRDIN? @IL ;FF JLI>O=NM MIF> QB:N Q;M NB? NIN;F JLI_N
2;LH?> 1LOQ QEB OBPRIQP ?V "LRKQOV QEBK ,>JB?LQE FK 8


https://openoregon.pressbooks.pub/app/uploads/sites/152/2020/06/SC5-Data.xlsx
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+>HB >KLQEBO @LMV LC/®EB PEBBQ >KA OBK>JB/FQM <S ,LI>0=N .I>@B QEFP KBT

PEBBQ QL QEB OFDEQ LC QEB (RKB 1>IBP ?V "LRKQOV PEBBQ 3PFKD > PIF@BO clQBO QEB A>Q>
QL AFPMI>V QEBL:A? .OLAR@Q .OF@B .OLAR@Q "LPQ >KA .OLcQ CLO #$2 >KA #$2

FQBJP 1LOQ QEB cIQBOBA PEBBQ ?V .OLAR@Q 1LIA 9FKQ gK QEB QLQ>I OLT J>HB PROB QL Q\
TLOA P?L;A? FK @LIRJK :

+>HB LKB cK>l @LMV LC QEEPM PEBBQ >KA OBK>JB/ERNIN:FM <S
J;F?M 0SJ? .I>@B QEFP KBT PEBBQ QL QEB OFDEQ LC QEB 1>IBP ?V .OL/
PEBBQ 1R?QLQ>I QEB PEBBQ ?V 1>IBP 2VMB PRJJFKD QEB .OLcQ @LIRJIK

AA > KA PR?QLQ>I QL QEB:NIN;FM <S 0SJ?PEBBQ QE>Q PR?QLQ>IP ?V 1>IBP 2VMB >KA >SBO
>DBP QEB .OLcQ @LIRJK

%O0OLJ QEBF?M PEBBQ @OB>QB QEB ?BILT .FSLQ2>?IB QLQ>IFKD MBO MOLAR@Q QVMB QEB
"LPQ CLO -KIFKB >KA 0BQ>FI P>IBP gKPBOQ QEB .FSLQ2>?IB >P > KBT PEBBQ ,>JR.QEB PEBBQ
>0=N,0

<HE8  )EB7H6G)-

%LO B>@E TLOHPEBBQ >AA > CLLQBO THQEME=BN H;G? FK QEB @BKQBOSIRA
H:G? FK QEB OFDEQ M>KBI
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.OBSFBT B>@E TLOHPEBBQ FK .OFKQ .OBSFBT >KA J>HB >KV KB@BPP>0V @E>KDBP CLO |
PFLK>I MOFKQFKAG (E<8AGAG<BA C4:8 F647<A: 4A7 CE<AG G<G?8F @<:;G A887 GB 58 HF87

"EB@H QEB PMBIIFKD LK >l LC QEB TLOHPEBBQP >KA J>HB >KV KB@BPP>0V @E>KDBP 1>
/ ISH;GCN? OMNIG?L /;F?M  TLOH?LLH >KA PR?JFQ QEB cIBAHFOB@QBA ?V VLRO FKPQOR@

QLO
00.c 10c+*
A 1@LOBA PPBPPJBKQ@V '>IIFB .RK@L@E>0 >KA>KB 1EFKDIBAB@ [>KA "LJIJRKFQV "LI

IBDBFP IF@BKPBA RKABO


https://www.pcc.edu/
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% ,0". V)1(Oc,(" [%""0
#e("/

$U@BI TLOH?LLHP LCQBK @LKQ>FK > [>0ODB >JLRKQ LC A>Q> >KA TLOHPEBBQP @>K NRF@HIV ?B@!
TEBIJFKD 5EBK LKB TLOHPEBBQ ?B@LJBP @RJ?BOPLIB A>Q> @>K ?B ?0LHBK LRQ FKQL PJ>IIBO PR
PBQP >KA MI>@BA FK PBM>0>QB TLOHPEBBQP TFQEFK QEB P>JB $U@BI cIB 1BM>O0>QFKD LRQ PI
A>Q> FKQL PJ>IIBO MFB@BP @>K IB>A QL ?BQQBO A>Q> LOD>KFW>QFLK TFQEFK > cIB >KA FK@OB>
RPB 5EBK > OBQ>FI @LIM>KV KBBAP QL QO>@H LSBO>II P>IBP >P TBII >P FKAFSFAR>| PQLOB P>IBP
PBKPB QL MI>@B B>@E PQLOB]P P>IBP A>Q> FK > PBM>0>QB PEBBQ TFQEFK > cIB  AAFKD > PRJJ>(
QE>Q PRJP >@OLPP >Il QEB PEBBQP TFII >IILT CLO QLQ>I @LIM>KV P>IBP A>Q> FK QEB P>JB cIB 2EFP
TFIl PELT ELT QL PBQ RM > TLOH?LLH QL J>HB JRIQF PEBBQ CLOJRI>P NRF@H >KA B>PV

-QEBO BU>JMIBP LC TEBK JRIQFMIB PEBBQP J>HB QEB JLPQ PBKPB >0OB TEBK VLR >0B @LJM>OI
OBDFLK>| A>Q> CLO > P>IBPCLO@B >KA TFPE QL BS>IR>QB FKAFSFAR>| P>IBPMBOPLK MBOCLOJ>K@
LSBO>II P>IBP >KA A>Q> LSBO > MBOFLA LC QFJB TEBOB PEBBQP @>K ?B ?0LHBK LRQ ?V VB>0 LO ?V
5EBK @LJM>OFKD A>Q> >@OLPP PBSBO>| PEBBQP FQ FP BPPBKQF>I QE>Q >l QEB PEBBQP >OB I>
P>JB T>V 2L C>@FIFQ>QB QEFP > QBIMI>QB @>K ?B RPBA QBJMI>QB FP QEB ?>PF@ M>QQBOK CL
PEBBQ QE>Q @>K ?B RPBA OBMB>QBAIV QL J>HB PROB B>@E KBT PEBBQ E>P QEB P>JB PBQRM CL.
CLOJRI>P BQ@ >P QEB BUFPQFKD PEBBQP FK > cIB gk QEFP @E>MQBO TB TFIl RPB ?LQE MOB J>AE
$U@BI QBIMI>QBP >P TBIl >P LKBP TB TFIl @OB>QB COLJ P@O>Q@E QL JBBQ QEB PMB@Fc@ KB|
TLOH

00.c 10c+*

"E>MQBO _Z +RIQFMIB 1EBBQ ZFIBFOV 1@E>QW F#AKB 1EFKDIBAB@HBODI>KA "LJIRKFQV
"LIIBDB FP IF@BKPBA RKABO
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6.1 Multiple SheetBasics

(?;LHCHA +<D?=NCP?M

,>SFD>QFKD QEOLRDE > JRIQFMIB PEBBQ cIB
AAFKD ABIBQFKD @LMVFKD >KA JLSFKD PEBBQP
&OLRMFKD >KA RKDOLRMFKD PEBBQP

2EOLRDELRQ LRO QBUQ?LLH TB E>SB TLOHBA TFQE $U@BI cIBP QE>Q E>SB FK@IRABA JRIQFMIB
#BMBKAFKD LK QEB SBOPFLK LC $U@BI VLR >0OB RPFKD > KBT $U@BI cIB J>V PQ>0Q TFQE LKB LO
PEBBQP gK QEFP @E>MQBO TB TFIl ?B TLOHFKD TFQE > MBOPLK>| ?RADBQ cIB QE>Q @LKQ>FKP F
BUMBKPBP CLO >K BKQFOB VB>0 -RO cIB @LKQ>FKP > PEBBQ CLO B>@E JLKQE LC QEB VB>O >P
1RJJ>OV PEBBQ QE>Q TFIl >AA >l QTBISB JLKQEIV PEBBQP LC A>Q> QLDBQEBO 2L ?BDFK TFQE TB
@LJICLOQ>?IB TFQE JLSFKD QEOLRDE QEB PEBBQP LOD>KFWFKD QEBJ >KA J>HFKD PROB QE>Q :
JLKQEIV PEBBQP >0B @LKPFPQBKQ

#CAOL? PELTP QEB (>KR>OV PEBBQ FK QEB .BOPLK>| IRADBQ cIB >ILKD TFQE >Il QEB PEBBQ Q>?P >
QEB ?LQQLJ LC QEB TFKALT
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BJA?B47 4G4 S78" 4G4

-MBK QEB A>Q>cIB% IN; >KAP>SB QEB cIB QL VLRO @LIMRGBQ2AMIH;F O>A?N ,LQF@B
QE>Q QEB cIB E>P'RI?HM?M /OGG;LS PEBBQ >Q QEB C>0 IBCQ CLIILTBA ?V JLKQEIV PEBBQP

"IF@H LK QEB AFfBOBKQ PEBBQP >Q QEB ?LQQLJ LC QEB P@OBBK QL JLSB QEOLRDE QEB PEBBC
QE>Q QHBI?HM?M /OGG;LS PEBBQ FP CLOJ>QQBA AFfBOBKQIV COLJ QEB JLKQEIV PEBBQP ,LQF@B
QE>Q >l QEB JLKQEIV PEBBQP >0B FABKQF@>| FK I>VLRQ >KA CLOJ>Q

2>HB > PB@LKA ILLH >Q QEB JLKQEP >Q QEB BKA LC QEB VB>0 ,LQ >Il QEB A>Q> E>P ?BBK BKQBOE
1BMQBJ?BO QEOLRDE ,LSBJ?BOa >KA QEBOB FP KL PEBBQ CLO #8@BJ?BO 5B TFIl BKQBO QEB OBJ>F
A>Q> >KA >AA >K >AAFQFLK>| PEBBQ CLO #B@BJ?BO

AA QEB CLIILTFKD A>Q> FK QHBR?G<?L +=NI<?L ;H>*IP?G<?L PEBBQP


https://openoregon.pressbooks.pub/app/uploads/sites/152/2020/06/CH6-Data-File-New.xlsx
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1BMQBJ?BO -@QL?BO ,LSBJ?BO

.LTBO

5>QBO

&OL@BOFBP

+FP@BII>KBLRP

ILKRP

%O0BBI>K@B

-QEBO

+,5¢c*$ 1%""0

2L J>HB > 12=?G<?L PEBBQ TB >OB DLFKD QL @LMPTERL PEBBQ
LFKQ VLRO JLRPB >Q QERG<?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 VLRO IBCQ ?RQQLK TEFIB MLFKQFKIP3G<QEB PEBBQ
Q>?>KA QEBK MOBPP >KA ELIA ALTK @B&IH :FN E?S

Q QEFP MLFKQ VLR TFII PBB > ?I>@H ALTK MLFKQFKD >00LT QL QERIBCH LPEBBQ
Q>? >KA VLRO JLRPB @ROPLO TFIl ?B@LJB > PJ>Il MFB@B LC M>MBO TFQE > MIRP PFDK LK F¢

#0>D VLRO JLRPB QL QEB OFDEQ PQFII ELIAFKD ALTK QEB IBCQ JLRPB ?RQQLK >KA QEB "20*
RKQFI QEB ?1>@H ALTK MLFKQFKD >OOLT FP QL QEB*FFIEQILC PEEBQ Q>?

*BQ DL LC QEB JLRPB ?RQQLK >KA QEBK QEB "20* HBV 7LR PELRIA KLT'IP2&B2L
PEBBQ QL QEB OFDEQAIR?GEBL PEBBQ >P PELTK FEKAOL?
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<HE8 77<G<BA4? 'BI8@58E ,;88G
,BUQ TB]Il RMA>QB QERG<?L PEBBQ QL QROK FQ FK@t2GROL PEBBQ
OFDEQ @IF@H LK QEB ,LSBJ?BO PEBBQ K>JB >Q QEB ?LQQLJ LC QEB P@OBBK >KA @ELLPB

0BK>JB

S );=1M?LM ELIA ALTK QEBNLF E?SSKA @IF@H QEB ,LSBJ?BO PEBBQ K>JB "ELLPB
0BK>JB

2VMB "“#B@BJ?BO_ >KA MOBPP $KQBO
*IN? @IL ;FF OM?LWLR @>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 A LSBJ?BO_ QL "#B@BJ?BO_ !B @>OBCRI KLQ QL @IF@H LK QEB
A+LKQEIV IRADBQ_ FJ>DB

+>HB QEB CLIILTFKD A>Q> @E>KDBP



1$&9,,9,&

$6"$*

+FP@BII>KBLRP
ILKRP FQ]P QEB ELIFA>VP
%OBBI>K@B ABIBQB >JLRKQ

1>SB VLRO TLOH

LFKQ VLRO JLRPB >Q QE®RG<?L PEBBQ Q>? >Q QEB ?LQQLJ LC QEB P@OBBK
'LIA ALTK VLRO IBCQ JLRPB ?RQQLK >KA QEBK MOBPP >KA ELIA ALTK QEB "3_% 48V
IM?LMELIA ALTK +INCIH HBV

#0>D VLRO JLRPB QL QEB OFDEQ PQFII ELIAFKD ALTK QEB IBCQ JLRPB ?RQQLK >KA QEB "20*
RKQFI QEB ?1>@H ALTK MLFKQFKD >OO0LT FP QL QEB!@FIEQILCREEBQ

*BQ DL LC QEB JLRPB ?RQQLK >KA QEBK QEB "20* HBV 7LR PELRIA KLT'ESSR3L
PEBBQ QL QEB OFDEQIPETUEBL PEBBQ

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

/ECFF .?@L?MB?L

[JSCHA ; /B??N

LFKQ VLRO JLRPB >Q QEB??N SIO Q;HN NI =1JS >Q QEB ?LQQLJ LC QEB P@OBBK
‘LIA ALTK VLRO IBCQ JLRPB ?RQQLK >KA QEBK MOBPP >KA ELIA ALTK QEB "2L *HRV
1M?LMELIA ALTK QEB-INCIH HBV

#0>D VLRO JLRPB QL QEB OFDEQ PQFII ELIAFKD ALTK QEB IBCQ JLRPB ?RQQLK >KA QEB ""20* HBV Rk
QEB ?I>@H ALTK MLFKQFKD >0O0LT FP QL QEBIOEIPRCMGICHA MB??N

*BQ DL LC QEB JLRPB ?RQQLK >KA QEBK QEB "20* HBV 7LR PELRIA KLTE?BEHEG? QL
QEB OFDEQ LAIUEEH: MB??N

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

)+2¢c*$

xL1"("0c*$  /%""0/

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

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

LQF@B QEFP QFJB QE>Q QEBOB FP PQFII > ?I>@H >00LT QL:OEB+BPERRDOER) QEB
MFB@B LC M>MBO FP ?I1>KH gQ ALBP KLQ E>SB > MIRP PFDK ?B@>RPB TB >OB JLSFKD FKP
LC @LMVFKD QEB PEBBQ

*BCQ AO>D QEB JLRPB QL QEB IBCQ RKQFI QEB ?I>@H >00LT J>OHBO FENIBATBEK QEB
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*|P?G<?L PEBBQP

0BIB>PB QEB JLRPB ?RQQLK

20V JLSFKD QBEB=NC=?PEBBQ ?>@H QL QEB OFDE@+@3®EB PEBBQ
1FK@B LRCG=NC=?PEBBQ FP KLQ > PEBBQ TB TFIl KBBA FK LRO !RADBQ cIB TB]ll DL >EB>A >KA ABIBQB
KLT

OFDEQ @IF@H LKLOBRE=?PEBBQ Q>? >Q QEB ?LQQLJ LC QEB P@OBBK

% ):= IM?LM ELIA ALTK QEBNLF E?S>KA @IF@H (QEBIC=?PEBBQ Q>?

"IF@H #BIBQBCAOL?  PELTP QEB T>OKFKD JBPP>DB ?LU QE>Q TFIl >MMB>0 LK VLRO P@OBB
7LRO JBPP>DB ?LU JFDEQ ILLH PIFDEQIV AFfBOBKQ ABMBKAFKD LK QEB SBOPFLK LC $U@BI \
>0B RPFKD gQ FP FIMLOQ>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*$.+1,c*$ 1%""0/

2>HB > ILLH >Q QEB JLKQEIV PEBBQP >D>FK ,LQF@B QE>Q QEBOB FP > MI>@B FK B>@E LC QEBPE
QEB O>KDB % % QL @>I@RI>QB QEOBB MFB@BP LC 1RJJ>OV A>Q> gK@LJB $UMBKPBP >KA I>I>K@
QEBOB >0BK]Q >KV CLOJRI>P FK QEBPB @BIIP 2EBOB FP >IPL > MI>@B CLO QEB LC gK@LJB 1MBKQ
?RQ TB TFIl KBBA QL >AA > CLOJRI> FK g g QL @>I@RI>QB QEFP gC TB BKQBOBA QEBPB CLOJRI>P
R>IIV FK B>@E LC QEB  JLKQE PEBBQP FQ TLRIA Q>HB > ILKD QFJB !B@>RPB QEFP Q>PH TLRIA 7B
OBMBQFQFSB FQ TLRIA >IPL ?B C>FOIV IFHBIV QE>Q TB TLRIA J>HB PLJB JFPQ>HBP >ILKD QEB T>V Bl
QEB P>JB CLOJRI>P LSBO >KA LSBO >D>FK !V DOLRMFKD >Il QEB JLKQE PEBBQP QLDBQEBO TB @>k
B>@E LC QEB CLOJRI>P LK@B >KA E>SB QEBJ >MMB>O0 FK >I| QEB PEBBQP

"IF@H LK QBBHO;LS PEBBQ QL J>HB FQ >@QFSB

'LIA QEB 1'g%2 HBV ALTK >KA @IF@H LKBEB<?L PEBBQ
LT >l PEBBQP PELRIA ?B PBIB@QBA 7LR @>K QBII QEFP FK QTL T>VP QEB PEBBQ Q>?P QE>Q E>SE
PBIB@QBA >OB KLT ?LIA >Q QEB ?LQQLJ LC VLRO P@OBBK IPL KLQF@B FK QEB 2FQIB ?>0 >Q QEB

P@OBBK QEB TLOA 9&OLRM: LO Z &0LRM ABMBKAFKD LK VLRO SBOPFLK LC $U@BI >AABA QL QEB B
QFQIB 7LR @>K PBB ?LQE LC QEBRBEK



1$&49,,0,& $6"$*

<:HE8 IEBHCS87 ,;88GF

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

"IF@H FK % FK @GEBO;LS DOLRMBA PEBBQ

$KQBO QEB CLOJRIp# #

gKk % BKQBO QEB CLOJRIJ>

gK% PR?QO>@Q $UMBKPBP COLJ gK@LJIB;5ORSBPEBBQ VLRO ?>I>K@B PELRIA ?B
'9,2 FC VLRO >KPTBO FP KBD>QFSB VLR PR?QO>@QBA gKk@LJB COLJ $UMBKPBP

"F@HLKg g >KAg >0B CLOJ>QQBA >KA JBODBA QLDBQEBO Z QEFP FP cKB

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

,LQF@B QE>Q > A>Q> ?>0 T>P PBQ RM FK g QL SFPR>IIV PELT QEB FK@LJB PMBKQ #L VLR OBJBJ?BC
QL AL QEFP COLJ B>OIFBO FK LRO QBUQ?LLH 7LRO (>KR>0OV PEBBQ PELRAIATURLH IFHB
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LT QE>Q TB >OB ALKB J>HFKD @E>KDBP QL >Il QEB JLKQEIV PEBBQP >Q LK@B TB KBBA QL RKDOI
QEBJ OFDEQ @IF@H LK LKB LC QEB DOLRMBA PEBBQP *HAL@ELE?BNM

& );= 1IM?LM ELIA ALTK NLFHBV @IF@H LK LKB LC QEB DOLRMBA PEBBQP >
@ELLPRBHALIOJ /B??NM

LQF@B QEB PEBBQP Q>?P >0OB KL ILKDBO ?LIA >KA QEB TLOA 9&OLRM: FP KL ILKDBO FK QEB QFQIB ?
"IF@H LK PBSBO>I LC QEB JLKQE PEBBQP QL PBB QE>Q >Il 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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2>HB > ILLH >Q QEB ,LQBP FK QEB 1BMQBJ?BO PEBBQ gQ P>VP QE>Q QEB OBKQ T>P O>FPBA
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>1?=?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 TFIl >MMB>C
QEB 2FQIB ?>0

"IF@H LK " >KA @E>KDB QEB >JLRKQ QLOBPP $KQBO

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

/ECFF .?@L?MB?L

0l $LI0J /B??NM

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

PEBBQ VLR T>KQ QL o> I8 CLO SU@BI CLO +>@




#9 ,$ 1'0,&*$#%$")$0

0l IHALIOJ /B??NM
OFDEQ @IF@H LK LKB LC QEB DOLRMBA PEBBQP >KA @ELLPB 3KDOLRM 1EBBQP

& );= IM?LM ELIA ALTK NLAHBV @IF@H LK LKB LC QEB DOLRMBA PEBBQP >K,
@ELLPBRHALIOJ /B??NM

" 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 QE
QFJB

00.c 10c+*

N +RIQEMIB 1EBBQ I>PE@P+>0V 1@E>QW #cAKB 1EFKDIBAB@HEI)I>KA "LIJJRKFQV "LIIBDB
FP IF@BKPBA RKABO


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

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>0V PEBBQ FK J>KV JRIQFMIB PEBBQ TLOH?LLHP FP RQFIFWBA QL MOBPBKQ QLQ>IBA FKC
COLJ QEB LQEBO PEBBQP FK QEB cIB 2EFP FP ALKB QL DFSB > NRF@H PVKLMPFP LC >Il QEB LQEBO P
@LKSBKFBKQ IL@>QFLK %LO QEFP OB>PLK QEB 1RJJ>0V PEBBQ FP RPR>IIV QEB cOPQ PEBBQ FK JR
cIBP 1RJJ>OV PEBBQP "MRII_ A>Q> COLJ QEB LQEBO PEBBQP RPFKD QEOBB AFJBKPFLK>l # @BII

BK@BP gK LOABO QL AFPQFKDRFPE ?BQTBBK FK QEB 1RJJ>0V PEBBQ FK QEB (>KR>0OV PEBBQ |
%B?0OR>0V PEBBQ BQ@ > # @BII OBCBOBK@B FK@IRABP QEB PEBBQ K>JB >ILKD TFQE QEB @BI
2EB PVKQ>U QL OBCBOBK@B > @BII FK > AFfBOBKQ PEBBQ FP 1EBBQ,>JB "BII0O>KDB 1L QEB @BII OB
CLO FKQEB+>0@E PEBBQ TLRIA?B +>0@E

*BQJP PQ>0Q TLOHFKD LK LRO PRJJ>0OV PEBBQ ?V QOVFKD LRQ PLJB # CLOJRI>P

"IF@H LK QERJ?HM?M /OGG;LS PEBB®:< >Q QEB ?LQQLJ LC QEB P@OBBK

"IF@H LK " >KA BKQBO QEB CLOIRKO;LS .OBPP $KQBO
2EFP TFIl OBQROK QEB >JLRKQ COLJ @Bl " FIMPEBLS PEBBQ

#BIBQB QEB CLOJRI> FK " FK GEBHM?M /OGG;LS PEBBQ
2EFP QFJB @IF@H LK " >KA Q\A88BK @IF@H LK QE®;LS PEBBQ >KA QEBK @IF@H LK "

.OBPP $KQBO 2EFP TFIl MRQ QEB P>JB CLOJRI> (>KR>0OV" FK @BITRIKIQER /OG

G;LS PEBBQ >KA TFIl OBQROK QEB S>IRB  2EFP HEIQ¥BH> =FC=E G?NBI>2EFP

JBQELA OBAR@BP QEB MLQBKQF>I CLO J>HFKD BOOLOP PR@E >P JFPPMBIIFKDP LO QVMFK
TOLKD >JLRKQ

gK @BIl" FK QEBJ?HM?M /OGG;LS PEBBQ@OV BKQBOFKD > CLOJRI> CLO QEB .LTBO >JLRKQ
FK QEBLCFPEBBQ 7LR PELRIADBQ >P QEB .LTBO >JLRKQ >KA QEB CLOJRI> PELRIA ?B
MOFI "

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

%LO QEB KKR> JLRKQP FK " " FK QEERJ?HM?M /OGG;LS PEBBQ TB ALK]Q KBBA QEB >JLRKQ
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COLJ > PFKDIB JLKQE]P PEBBQP FKPQB>A TB KBBA QEB PRJ LC >Il QEB BKQOFBP FK >Il QEB JLKQEIV |
1L TB KBBA QL PRJ QEOBB AFJBKPFLK>IIV QEOLRDE >Il QTBISB JLKQE PEBBQP
*BQ]P QOV >AAFKD RM >Il QEB JLKQEIV >JLRKQP FK LRO $UMBKPBP 1RJJ>0OV PEBBQ

"IF@H FK " FK QERI?HM?M /OGG;LS PEBBQ

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

"IF@H LK QBEHO;LS PEBBQ

'LIA QEB 1'g%2 HBV ALTK >KA @IF@H LKBEB<?L PEBBQ

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

"IF@HLK" FK QERJ?HM?M /OGG;LS PEBBQ gK QEB CLOJRI> ?>0O VLR PELRIA PBB QEB CLI
ILTFKD CLOJRI> 13+ (>KR>0OV #B@BJ?BO " 2EFP CLOJRI> QBIIP $U@BI QL 13+ @BIl " FK
QEB PEBBQP (>KR>0V QEOLRDE #B@BJ?BO

*BQJP QOV >KLQEBO # 13+ QLDBQEBO "IF@H LK "

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

"IF@H LK QRBHO;LS PEBBQ

'LIA QEB 1'g%2 HBV ALTK >KA @IF@H LKBEB<?L PEBBQ

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

"IF@HLK" FK QERJ?HM?M /OGG;LS PEBBQ gK QEB CLOJRI> ?>0O VLR PELRIA PBB QEB CLI
ILTFKD CLOJRI> 13+ (>KR>0OV #B@BJ?BO "

gC VLR CBBI @LJCLOQ>?IB TFQE QEBPB # CLOJRI>P VLR @>K @LMV " ALTK QEOLRDE " QL cll FK ¢

OBPQ LC QEB CLOJRI>P gC VLR]OB KLQ NRFQB @LJCLOQ>?IB VBQ HBBM MO>@QF@FKD QEB >?LS
#CLOJRI>P QL @BIIP" " 5EBK VLR]OB ALKB VLRO $UMBKPBP 1RJJ>OV PEBBQ PELRIA 860@E

oL?



1%&9,,0,& $6"$*

<HE8 B@C?8G8 KCBAF8F H@@4EL BE@H?4F

5EFIB LRO # CLOJRI>P >OB @LJMIBQB FK QEB $UMBKPBP 1RJJ>OV PEBBQ LRO PRJJ>OV CBBIP IFHB
I>@HFKD PLIBQEFKD *BQ]P >AA > SFPR>| OBMOBPBKQ>QFLK LC LRO PRJJ>OV KRJ?BOP QL QEB PEBI
'FDEIFDEQ @BIIP ! " FK QERJ?HM?M /OGG;LS MB??N
"IF@H LK .FB "E>0Q FK QEB gKPBOQ Q>? FK QEB OF??LK >KA PBIB@Q QEB # MFB
+LSB >KA OBPFWB QEB MFB @E>0Q PL QE>Q FQ clIP @BIIP # (
#BIBQB QEB @E>0Q QFQIB
+LSB QEB IBDBKA QL QEB OFDEQ PFAB LC QEB @E>0Q 0BPFWB QEB IBDBKA >P KBBABA

AA MBO@BKQ>DB A>Q> [>?BIP QL QEB MFB PIF@BP %L0J>Q QEB A>Q> I>?BIP QL ?B ?LIA TFQ
CLKQ @LILO 7LRO @LJIMIBQB $UMBKPBP 1RJJ>OV PEBBQ PELRHCAOLFHBBILT

"EB@H QEB PMBIIFKD LK >II LC QEB TLOHPEBBQP >KA J>HB >KV KB@BPP>0V @E>KDBP

1>SB VLRO cIB gC VLR]OB MOFKQFKD VLRO >PPFDKJBKQ >Q QEFP MLFKQ MOFKQ -,*7 QEB 1F
PEBBQ FK OBDRI>O >KA CLOJRI> SFBT "ILPB VLRO cIB


https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/10/Figure-6.7-Completed-Expenses-Summary-Formulas.png
https://openoregon.pressbooks.pub/app/uploads/sites/7/2016/10/Figure-6.7-Completed-Expenses-Summary-Formulas.png
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/ECFF .?@L?MB?L

01 /1) ;=LIMM MB??NM

"IF@H LK QEB @BIl TEBOB VLR T>KQ QEB # 13+ QL >MMB>0
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>K
PRJ

"IF@H LK QEB @BIl FK QEB PEBBQ VLR]OB FK QE>Q VLR T>KQ QL PRJ
.OBPP $,2$0

/IECFF .?@L?MB?L

I.?2@?L?H=?M CH #ILGOF;M

0l L?@?L?H=?; =?FF CH ;HINB?L MB?RPB QEB CLOJRI> PVKQ>U 1EBBQ,>JB "Bll AAOBPP
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0l 7HN?L ; !L?@?L?H="

"IF@H LK QEB @BIlI TEBOB VLR T>KQ QEB CLOJRI> QL >MMB>0 >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 PEBBC

00.c 10c+*

N %LOJRI>P TEFQE # 0BCBOBK@BP+>0V 1@E>QW #kAKB 1EFKDIBAB@HEIDI>KA "LJIJIRKFQV
"LIIBDB FP IF@BKPBA RKABO
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6.3 Templates

(?;LHCHA +<D?=NCP?M

3PB BUFPQFKD +F@OLPLCQ $U@BI QBIMI>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 CL
AOBAP LC QBJMI>QBP >IOB>AV @OB>QBA ?V +F@OLPLCQ >OB >S>FI>?IB CLO VLR QL RPB FK $U@BI
MI>QBP >OB SBOV EBIMCRI FC VLR E>SB IFJFQBA QFJB QL DBQ > KBT Q>PH ALKB FK $U@BI >KA VLR A
TEBOB QL PQ>0Q 2BJMI>QBP AL > ILQ LC QEB TLOH CLO VLR 2BJMI>QBP FK@IRAB >l QEB CLOJRI>P
QFKD BQ@ KBBABA FK > MOLCBPPFLK>| $U@BI PMOB>APEBBQ Il QE>Q]P IBCQ QL AL FP BKQBO QE
cKBA +F@OLPLCQ QBJMI>QBP FK@IRAB BSBOVQEFKD COLJ ?FIIFKD PQ>QBJBKQP QL ?ILLA MOBPPR
QL ?RPFKBPP @>0OAP #BMBKAFKD LK VLRO SBOPFLK LC $U@BI LO -e@B  QBJMI>QB @>QBDLOF
FK@IRAB 'RPFKBPP .BOPLK>| .I>KKBOP >KA 20>@HBOP *FPQP 'RADBQP "E>OQP >KA ">IBKA>OP
@E>MQBO TB TFIl BUMILOB RPFKD BUFPQFKD +F@OLPLCQ QBJMI>QBP

2L >@@BPP QEB QBJMI>QBP FK $U@BI AL QEB CLIILTFKD
"IF@H QEBF? N;¥K QEB OF??LK

"F@MPQ FK !>@HPQ>DB 4FLY );= IM?LM "IF@H QEBFIBKR LMQFLK >KA
@ELLPB?Q @LIG 0?GJF;N?

2EB QLM LC VLRO P@OBBK PELRIA ILLH PRIEXQLQL gC VLR E>SB LMBKBA QBJMI>QBP
MOBSFLRPIV QEBPB J>V PELT FK QEFP P@OBBK >P TBII
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<HE8 '8J]-8@C?4G8 ,6E88A <A 46>FG4:8 /<8J

gK QER;L=B @IL IHFCH? N?GJF;:N?/ILU PELTK >?LSB VLR @>K QVMB > ABP@OFMQFLK CLO QEB QBJMI:
VLR T>KQ QL RPB *BQ]P PQ>0Q ?V PB>O@EFKD CLO > 20>SBI $UMBKPB 0BMLOQ

"IF@H FK QEB 1B>O@E CLO LKIFKB QBJMI>QBP ?LU
2VMBIL;P?F"RJ?HM? >KA MOBPP $,2$0

"IF@H LK QBB;P?F "RI?HM? .2JILN QE>Q ILLHP IFHB %FDROB  ?BILT >KA @IF@H "OB>QB
-2$  gC QEFP QBJIMI>QB FP KLQ >S>FI>?IB PBIB@Q > PFJFI>O LKB

7LRO P@OBBK PELRIA ILLH PFIFR#&EAQL?  ?BILT ,LQF@B QEB ABPFDK I>VLRQ >KA CLOJRI>P E>SB
>|OB>AV ?BBK PBQ RM CLO VLR

<HE8 -E418? KC8AF8F +8CBEG -8@C?4G8

20V RPFKD QEFP QBJIMI>QB ?V ALFKD QEB CLIILTFKD



#9 ,$ 1'0,&*$#%$")$0

"E>KDB QEB ,>JB QLSIOL H;G?
"E>KDB QEB #BM>0QJBK@@HBHIFIAS

'LIA ALTK "20* >KA @IF@HJ) QL PBB TEBOB QEB CLOJRI>P >0OB FK QEBPEBBRD FK CLO
JRI> SFBT EBIMP VLR PBB TEBOB QEB CLOJRI>P >0OB PL VLR TLK]Q ABIBQB QEBJ

gK CLOJRI> SFBT @>OBCRIIV ABIBQB GRPQ QEB A>Q> FK@IRAFKD QEB #BP@OFMQFLK LC $I
QEB ALII>0 >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 cOF
OLTP RKABO QEB @LIRJK EB>AFKDP

1>SB QEB @LJMIBQBA cIB%FOL;P?F "RJ?HM?M "ILPB QEB cIB
5B TFIl MO>@QF@B RPFKD LKB JLOB $U@BI QBIMI>QB QL @OB>QB > @I>PP P@EBARIB gC VLR >IC

VLRO P@EBARIB CLO KBUQ QBOJ VLR @>K RPB FQ QL @LIMIBQB QEFP QBJMI>QB -QEBOTFPB RPB V
@I>PP P@EBARIB

"IF@H QEBF? N;¥K QEB OF??LK

"IFQK?Q FK!>@HPQ>DB 4FL§');: IM?LM "IF@H QEBFJBKR LMQFLK >KA
@ELLPB?Q @LIG 0?GJF;N?

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

2VMBF;MM /=B?>0F?>KA MOBPP $KQBO

"IF@H LK QEBO>?HN M=B?>OFJE>Q ILLHP IFHB %FDROB  ?BILT >KA @IF@H "2B>QB
gC QEFP QBIMI>QB FP KLQ >S>FI>?IB PBIB@Q > PFJFI>O LKB

<:HE8 ?4FF ,6;87H?8 -8@C?4G8

"IF@H LK QEBMM (CMREBBQ OBMI>@B QEB FKCLOJ>QFLK FK QEB "I>PP g# #>V *L@>QFLK
1Q>0Q 2FJB >KA $KA 2FJB @LIRIKP TFQE VLRO LTK @I>PP P@EBARIB gK QEB #>V @LIRJK RF
QEB AOLMALTK >OOLT FK QEB ILTBO OFDEQ @LOKBO LC QEB @BII QL PBIB@Q QEB A>V LC QI
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"IF@H ?>@H LK GEBIM /=B?>0F?PEBBQ QL SFBT VLRO @LJMIBQBA P@EBARIB "IF@H FK @BII "
QEBK @IF@H QEB AOLMALTK >OO0LT FK QEB ILTBO OFDEQ @LORKR®BO >KA CR)E® OFJB
gKQBOS>I

1>SB QEB @LJMIBQBA cIB%PF;MM /=B?>0F? "ILPB QEB cIB

/ECFFM .?@L?MB?L

0l OM? ; )C=LIMI@N JL?>?_H?> N?GJF;N?
"IF@H LK QEB %FIB Q>? FK QEB OF??7LK
"IF@H LK ,BT
é );=1IM?LM "IF@H QEBFEMQFLK >KA @ELIPB @LIG 0?GJF;N?
2VMB QEB ABPFOBA QBJIMI>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 QE2EFPLRE@>K RPB
P>SB VLR QEB QFJB >KA BfLOQ LC ABPFDKFKD >KA @OB>QFKD QEBPB cIBP COLJ P@O>Q@E

00.c 10c+*

A 2BIMI>QBP_?V +>0V 1@E>QW #kAKB 1EFKDIBAB@HEIMI>KA "LJIJRKFQV "LIIBDB-P IF@BKPBA
RKABQ" 7
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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 FIMLOQ>KQ TEBK TLOHFKD TFQE TLOH?LLHP @LKQ>
TLOHPEBBQP TFQE QEB P>JB QVMB LC A>Q> PL FP @LKPFPQBK@V FK M>DB PBQRM ,LT QE>Q QEB ™
IRADBQ TLOH?LLH FP @LJMIBQB VLR >OB DLFKD QL MOBM>0B FQ CLO MOFKQFKD ?V @E>KDFKD QEI
Q>QFLK >KA >AAFKD > EB>ABO 7LR TFIl >IPL MOFKQ >l TLOHPEBBQP >Q LKB QFJB

L(5c*$  ,$"  ['01, +0c+* O+ $.4L" 3+./%"0/

4G4 S?8 BAG<AH8 J<G; " )8EFBA4? H7:8G

P >IT>VP VLR KBBA QL OBSFBT VLRO TLOH?LLH FK .OFKQ .OBSFBT ?BCLOB @LKPFABOFKD FQ @
5EBK VLR AL QE>Q TFQE QEFP TLOH?LLH VLR KLQF@B QE>Q QEB TLOHPEBBQP >OB B>@E MOFKQ
M>DBP 7LR AB@FAB QL PTFQ@E >l QEB TLOHPEBBQP QL *>KAP@>MB LOFBKQ>QFLK QL PBB FC QE
TEIl >IPL >AA > CLLQBO TFQE QEB TLOHPEBBQ K>JB QL B>@E LC QEB TLOHPEBBQP

&L QL .OFKQ .OBSFBT 2L SFBT >l LC QEB TLOHPEBBQP >Q LKB QFJB PBIB@Q .OFKQ $KQFOB
2LLH FK QEB cOPQ ?LU FK QEB 1BQQFKDP PB@QFLK 7LR PELRIA KLT E>SB  M>DBP QL P@OL
QEOLRDE FK .OFKQ .OBSFBT ¢C VLR TBOB QL @IF@H QEB .OFKQ ?RQQLK >II LC QEB TLOHPE
TLRIA MOFKQ KLQ GRPQ QEB >@QFSB PEBBQ

$UFQ I>@HPQ>DB 4FBT 7LR T>KQ QL @E>KDB QEB M>DB LOFBKQ>QFLK LC >Il QEB PEBBQP *
@>KKLQ @E>KDB >Il LC QEBJ >Q LKB QFJB FK .OFKQ .OBSFBT

&OLRM >II LC QEB TLOHPEBBQP QLDBQEBO FK@RRAHRKDMDEBGG;LS MB??N NBLIOAB
NB? 1?7=?G<?L MB??N

"IF@H LK QEB .>DB *>VLRQ Q>? LK QEB OF??LK QEBK PBIB@Q *>KAP@>MB RPFKD QEB -OFBK
?RQQLK FK QEB .>DB 1BQRM DOLRM

"IF@H QEB .>DB 1BQRM AF>ILD ?LU I>RK@EBO >0OO0LT FK QEB .>DB 1BQRM DOLRM QEBK @IF(
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'B>ABO %LLQBO Q>?

= );i=1IM?LM "IF@H QEB? /?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 R
gKPBOQ 1EBBQ ,>JB ?RQQLK 2EB %LLQBO AF>ILD ?LU PELRIACABLPHB

<: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>ILL
?LU

0BQROK QL .OFKQ .OBSFBT QL @LKcOJ QE>Q B>@E TLOHPEBBQ FP MOFKQFKD LK LKB M>DB
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
QEB @>PB @ILPB .OFKQ .OBSFBT J>HB PROB >II LC QEB PEBBQP >0OB PQFI| DNRMBA @IF@
(SIONN;< @IF@H QEB/?NOJ ?RQQLK >KA @IF@HCERP@>IFKD LMQFLK gQ PELRIA

PELT ~ MDP TFAB ?V Q>ll_ 2EBK @H#@H

gK .OFKQ .OBSFBT VLR KLQF@B QRIQHMEB/ /OGG;LS PEBBQ FP KLQ PBQ QL MOFKQ @LOOB@QIV .>C
QEB @E>0Q FP >MMB>OFKD LK > PB@LKA M>DB 7LR @>K B>PFIV cU QEFP ?V @E>KDFKD QEB 1@>l
LKIV T>KQ QL @E>KDB QEB P@>IFKDR.IZIQEBM /OGG;LS PEBBQ KLQ QEB BKQFOB TLOH?LLH gC VLR
J>HB QEB @E>KDB FK .OFKQ .OBSFBT TEFIB QEB TLOHPEBBQP >0OB DOLRMBA FQ TFIl @E>KDB >II LC
PEBBQP

€ ):= 1M?LM @>K PHFM PQBMPBILT 7LR PELRIA PBB FK .OFKQ .OBSFBT QE>Q >l PEBBQP >OB
KLT AFPMI>VFKD LK LKB M>DB FK@IRAFKD QEB $UMBKPBP 1RJJ>OV PEBBQ "UKQFKRB TFQE
<?FIQ
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$UFQ >@HPQ>DB 4FBT

3KDOLRM QEB TLOHPEBBQP ?V OFDEQ @IF@HFKD LK >KV LC QEB TLOHPEBBQ Q>?P >KA PBIE
3KDOLRM 1EBBQP

gC KBBABA @IF@H LIRQEEM?M /OGG;LS TLOHPEBBQ Q>? QL J>HB FQ QEB >@QFSB TLOH
PEBBQ

"IF@H LK QEB .>DB *>VLRQ Q>? LK QEB OF??LK >KA IL@>QB QEB 1@>IB QL %FQ DOLRM LC @L
J>KAP 1BB #CAOL?

<HE8 ,64?8 GB <G
"IF@H QEB AOLM ALTK >OOLT CLO 5FAQE >KA PBIB@Q M>DB 2EFP E>P QEB P>JB OBPRIQ >F
PBIB@QFKD %FQ Il "LIRIKP LK -KB .>DB FK QEB 1@>IFKD PBQQFKD FK .OFKQ .OBSFBT

O0BQROK QL .OFKQ .OBSFBT QL @LKcOJ QE3?HOEBI /OGG;LS TLOHPEBBQ FP KLT MOFKQ
FKD LK LKB M>DB LKIV

$UFQ I>@HPQ>DB 4FBT
1>SB QEB6 ,?LMIH;F O>A?N TLOH?LLH
1R?JFQ QEB CLIILTFKD cIBP >P AFOB@QBA ?V VLRO FKPQOR@QLO

% ,?LMIH;F O>A?N
" % OL;P?F "RI?HM?M
" % F;MM/=B?>0F?

'?S 0;,E?;Q;SM

* 2L MOFKQ >Il LC QEB TLOHPEBBQP FK > TLOH?LLH >Q LKB QFJB PBIB@Q .OFKQ $KQFOB 5LOH?LLH |
.OFKQ 1BQQFKDP

© 7LR @>K >MMIV M>DB PBQRM LMQFLKP PR@E >P P@>IFKD LOFBKQ>QFLK >KA EB>ABOP CLLQBOP
MIB TLOHPEBBQP >Q LKB QFJB ?V DOLRMFKD QEB TLOHPEBBQP
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00.c 10c+*

A .OBM>OFKD QL .OFRQ +>0V 1@E>QW *¥RAB OLJBV .LOQI>KA "LIJJIRKFQV "LIIBDB-P IF@BKPBA
RKABQ" 7
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6.5 Chapter Practice

" 0c*$ )L(0c,("  /%"0  3+.' ++' #+.  [,+.0/ 0")

4G4 S?78)+ 4G4

7LR E>SB GRPQ ?BBK EFOBA ?V .>@Fc@ ,LOQETBPQ 1L@@BO "IR? >KA VLR NRF@HIV OB>IFWB QE>(
> @LKPFPQBKQ T>V CLO >Il QEB @L>@EBP QL HBBM QO>@H LC QEBFO QB>J PQ>QFPQF@P 2L EB|
AB@FAB QL @OB>QB > JRIQFMIB PEBBQ TLOH?LLH CLO 1B>PLK 1Q>QP CLO B>@E QB>J 1FK@B VLR >
@L>@E LC QEB 'FDE %IVBOP 2B>J QEFP PB>PLK VLR TFIl KBBA QL RPB QEB TLOH?LLH QL BKQBO VLR

PQ>QFPQF@P
-MBK QEB A>Q>cIB iN;  >KA P>SB QEB cIB QL VLRO @LIMRQBO »PC_=*3
JJIILNM 0?;G

"LMV QEB O>KDB! & FK QEB?;MIH/N;NM PEBBQ QL QEB P>JB O>KDB F/KSEB
IN;NMPEBBQ

7LR TFIl >AA CLOJRI>P QL QEFP TLOHPEBBQ ?BCLOB BKQBOFKD QEB A>Q> I>QBO FK QEB >PF
&OLRM QEB PEBBQP >KA >AA QEB CLIILTFKD CLOJRI>P QL ?LQE PEBBQP

gk" >KA# VLR TFIl KBBA QL @LRKQ QEB 6P QE>Q VLR TFIl BKQBO I>QBO FK OLTP
QEOLRDE 2L AL QEFP RPB QEB "-3,2 CRK@QFLK gC KB@BPP>0OV OBSFBT QEB "-3,2 CRK@
QFLK FK "E>MQBO 7LRO CLOJRI>P TFIl OBQROK WBOLP CLO KLT RKQFI VLR BKQBO QEB A>(

gK$ >KA% PRJIOLTP QEOLRDE

gK & @>I@RI>QB QEB &L>I .BO@BKQ>DB ?V AFSFAFKD QEB KRJ?BO LC &L>IP ?V QEB KRJ?BC
1ELQP 2EFP CLOJRI> TFIl AFPMI>V >K BOOLO JBPP>DB ?B@>RPB QEBOB FP KL A>Q> FK @LIR
$U@BI PELTP QEB #g4 BOOLO TEBK > KRJ?BO FP AFSFABA BBWBKIQ T>KQ QL AFP

MI>V BOOLO JBPP>DBP PL >K g% PQ>QBJBKQ QE>Q QBPQP QEB S>IRB LC @LIRJK $ TFII PLISE
MOL?IBJ

"E>KDB QEB CLOJRI> FK & QL >K g% %RK@QFLK TFQE QEB CLIILTFKD QEOBB >ODRJBKQP

2BPQZFP $ DOB>QBO QE>K WBOL
gC QEB 2BPQ FP 20RB Z AFSFAB QEB KRJ?BO LC &L>IP ?V QEB KRJ?BO LC 1ELQP
gC QEB 2BPQ FP %>IPB Z BKQBO > WBOL

"LMV & ALTK QEB @LIRIJK QEOLRDE & %LOJ>Q QEBPB @BIIP >P MBO@BKQ>DBP
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3KDOLRM QEB PEBBQP
1>SB QEB cIB
gK QEE;MIH /N;NM MB??N BKQBO QEB CLIILTFKD A>Q>

# Z 'FDE %IVBOP
# Z %>11 >KA QEB @ROOBKQ VB>0 FB Z %>l|
# Z >@Fc@ ,LOQETBPQ 1L@@BO

$KQBO VLRO K>JB MELKB KRJ?BO >KA BJ>FI >AAOBPP FK OLT

+>HB QTL @LMFBP LC @EF®L /N:NM TLOHPEBBQ 0BK>JB QEB .I>VBO 1Q>QP TLOHPEBBQP
F:S?L ,F;S?L H> ,F;S7L

&OLRM QEB;S?L PEBBQP LKIV $KQBO QEB CLIILTFKD CLOJRI>P

CLOJRI> FK # QE>Q MLFKQP IFKHP QL @BII #/EKIBER;NM PEBBQ 7LRO CLOJRI>
PELRIA 7B J1B>PLK 1Q>QP] #

CLOJRI> FK # QE>Q MLFKQP QL @BIl # FKIQERN;NM PEBBQ
CLOJRI> FK # QE>Q MLFKQP QL @BIl # FKIQERN;NM PEBBQ
3KDOLRM QEB PEBBQP

"F@H LK QEBS?L PEBBQ $KQBO QEB.I>VBO ,588;H .;GCL?T $KQBO QEB CLIILTFKD
A>Q> COLO:<F? ?BILT
2>?I1B .I>VBO 1EBBQ

I>VBA 1Q>0QBA 1ELQP &L>IP
&>JB u u
&>JB u u
&>JB
&>JB U
&>JB u u
&>JB U
&>JB
&>JB u u
&>JB U U
&>JB u u

"IF@H LK QEBS?L MB?? Q $KQBO QEB .I>VBO ,>8B=B &IBHMIH $KQBO QEB CLIILTFKD
A>Q> COLO:<F? ?BILT
2>7IB  .I>VBO 1EBBQ
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I>VBA 1Q>0QBA 1ELQP &L>IP

&>JB

&>JB

&>JB

&>JB

&>JB

&>JB

&>JB

&>JB

&>JB

c|]c|]c|lc|]c|c|c|c|c|cCc
c|]c|]c|lc|]c|c|c|c|c|cCc

&>JB

"IF@H LK QEBS?L MB??N $KQBO QEB .I>VBO ,>JBCNI (;QL?HT $KQBO QEB CLIILTFKD
A>Q> COLO;<F? ?BILT
2>?1B .I>VBO 1EBBQ

I>VBA 1Q>0QBA 1ELQP aL>IP

&>JB U

&>JB U

&>JB

&>JB

&>JB

&>JB

&>JB

&>JB

&>JB

c|lc|lc|lc|]c|lc|c|c|c|c

c|]c|lc|c|c|c

&>JB

&L QL QEB;MIH /N;NMPEBBQ >KA @IF@H LK @BBKQBO > # CLOJRI> QL "-3,2
@LRKQ QEB UJP FK" CLORSEBL NBLIOAB,F;S?L PEBBQPLMV QEB CLOJRI> FK "
QEOLRDE #

"E>KDB QEB CLOJRI>P FK" >KA# COLJ"-3,2 QL 13+

"IF@HLK$ $KQBO > #CLOJRI>QL 13+ @BIl$ FK QEBS?L NBLIOAB ,F;S?L
PEBBQP "LMV QEB CLOJRI>P QEOLRDE %

.OBSFBT QEB TLOHPEBBQP FK .OFKQ .QEIF@B QE>Q LKROQ LC QEB A>@OFRQFKD CLO
B>@E TLOHPEBBQ 2EFP FP ?B@>RPB >.0OFKQ OB> T>P FK@LOOB@QIV PBQ TEBK QEB cIB T>
@OB>QBA 7LR KBBA QL @IB>0 QEFP .OFKZ=BBHEMB??N FKAFSFAR>IIV JLAFCVFKD

MOFKQ >OB>P @>KKLQ ?B ALKB LK DOLRMBAREEBR®HPQ>DB 4FBT >KA CLO B>@E TLOH
PEBBQ @IF@HLQEB! L?: ?RQQLK LK QEB .>DB *>VLRQ Q>? >KA PBBIGCHN L?:

&OLRM QEB PEBBQP >KA >AA > "RPQLJ %LLQBO QE>Q PELTP QEB 1EBBQ ,>JB FK QEB @BKQB
QEB CLLQBO
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#LR?IB @EB@H .OFKQ .OBSFBT QL J>HB PROB B>@E PEBBQ FP MOFKQFKD LK LKB M>DB >KA
QEB 1EBBQ ,>JB PELTP FK QEB @BKQBO LC QEB CLLQBO

7LRO @LJIJMIBQBA 1B>PLKP 1Q>QP PEBBQ PELRIA ILLH IFHB %FDROB

<:HES8 B@C?8G87 ,84FBAF ,G4GF ,;88G

2EB CLOJRI>P FK OLT LC QEB 1B>PLKP 1Q>QP PEBBQ PELRIA J>Q@E %FDROB

<:HE8 ,84FBA ,G4GF ,;88G BE@H?4F <A +BJ

"EB@H QEB PMBIIFKD LK >II LC QEB TLOHPEBBQP >KA J>HB >KV KB@BPP>0V @E>KDBP

1>SB QEB ,;=C_=*3/JILNM 0?;G TLOH?LLH >KA PR?JFQ >P AFOB@QBA ?V VLRO
FKPQOR@QLO
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6.6 Scored Assessment
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7LR >OB TLOHFKD >Q QEB 'B>ANR>0QBOP LC QEB ,>QFLK>| .>OHP #BM>0QJBKQ -KB LC VLRO GL?
TBBH FP QL ABSBILM > TLOH?LLH CLO FKAFSFAR>| M>OH SFPFQLO A>Q> >ILKD TFQE > 1RJJ>OV PEBB
LC QEB M>OHP SFPFQ>QFLK A>Q> 2L AL QEFP VLR TFIl KBBA QL ABPFDK >KA @OB>QB > TLOH?LLH
J>0V >KA FKAFSFAR>| M>OH TLOPEBBQP >KA QEBK BKQBO M>OH A>Q> CLO CLRO K>QFLK>| M>OHP
>OHT>V "O>QBO *>HB 7BIILTPQLKB >KA 7LPBJFQB

5EBK ABPFDKFKD VLRO TLOHPEBBQP ?B FKQBKQFLK>| >?LRQ VLRO CLOJ>QQFKD @ELF@BP 2EFKH
PFWBP cll @LILOP ?LIA >KA KRJ?BO CLOJ>QQFKD QL J>HB VLRO TLOHPEBBQ >BPQEBQF@>IIV MIB>PI
PROB QE>Q >Il LC VLRO TLOHPEBBQP >OB CLOJ>QQBA @LKPFPQBKQIV gK >AAFQFLK PB>O@E CL(
OBIBS>KQ M>OH FJ>DB FKQL BSBOV TLOHPEBBQ 7LR TFIl BKQBO QEB SFPFQLO A>Q> I>QBO FK QE|
>CQBO VLR E>SB @OB>QBA QEB FKAFSFAR>| M>OH >KA PRJJ>OV TLOHPEBBQP

-MBK > ?I1>KH $U@BI TLOH?LLH 1>SB QEB cIB 3R CIH;F ,;LEM

#BPFDK > MOLCBPPFLK>IIV CLOJ>QQBA TLOHPEBBQ QE>Q TFIl ?B RPBA QL AFPMI>V QEB FKA
M>OH SFPFQLO A>Q> QEFP TLOHPEBBQ TFIl ?B @LMFBA FK I>QBO PQBMP gK@IRAB >K >OB:
QEB K>JB LC QEB FKAFSFAR>| M>OH >KA QEB M>0OH SFPFQLO @>QBEROFBPIEPQBA FK

QEB TLOHPEBAE !N;

"OB>QB CLRO @LMFBP LC QEB .>OH #>Q> TLOHPEBBQ LKB CLO B>@E LC QEB K>QFLK>I M>O|
FK 2>?IB !B PROB QL OBK>JB B>@E TLOHPEBBQ

$KQBO QEB A>Q> COLJ 2>?IB  ?BILT FKQL QEB @LOOB@Q M>OlRPBEOERBR@QROB LC
QEB M>OH >KA MI>@B FQ >MMOLMOF>QBIV LK QEB TLOHPEBBQ

0:<E? *NCIH;F ,.LE 2CMCNILM
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0BK>JB QEB,;LE;N; TLOHPEBBQ @GG;LS ,,LE I:N; "E>KDB QEB .>OH ,>JB QBUQ

PL QE>Q FQ FP >MMOLKIDE:EB 1RJJ>0V PEBBQ

gK QEEDGG;LS ,,LE I;N; PEBBQ @OB>QB # CLOJRI>P CLO B>@E @>QBDLOV QE>Q >AA RM
SFPFQLOP FK QEB CLRO M>OH PEBBQP

gKPBOQ > MF@QROB QE>Q OBMOBPBKQP ,>QFLK>| .>OHP

&OLRM

QEB TLOHPEBBQP >KA >AA > "RPQLJ %LLQBO QE>Q PELTP QEB 1EBBQ ,>JB FK QEB @

QBO LC QEB CLLQBO

.OBSFBT QEB BKQFOB TLOH?LLH FK .OFKQ .OBSFBT QL BKPROB QE>Q FQ FP MOFKQFKD MOL
+>HB >KV @E>KDBP KBBABA

"EB@H

QEB PMBIIFKD LK >II LC QEB TLOHPEBBQP >KA J>HB >KV KB@BPP>0V @E>KDBP 1>SB

/ *NCIH;F ;LEM  TLOH?LLH
1R?JFQ QEB *;NCIH;F ,;,LEM  cIB >P AFOB@QBA ?V VLRO FKPQOR@QLO

>QFLK>| .>OH
MLOQP

%FP@>| 7B>0 4FPFQ>QFLK#SBMLOTLIEQQMP FOJ> KMP DLS 1Q>QP 110108


https://irma.nps.gov/Stats/SSRSReports/National%20Reports/Fiscal%20Year%20Visitation%20Report%20(1979%20-%20Last%20Calendar%20Year)
https://irma.nps.gov/Stats/SSRSReports/National%20Reports/Fiscal%20Year%20Visitation%20Report%20(1979%20-%20Last%20Calendar%20Year)
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