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5IF DPOUFOUT PG UIFTF TMJEFT BSF CBTFE PO "MZTTB /FZ�T CPPL A.FUBQIZTJDT� "O
*OUSPEVDUJPO� 	ŌŊŋŎ 3PVUMFEHF
 BOE TIPVME CF VTFE JO DPOKVODUJPO XJUI UIJT CPPL�
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0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

0VUMJOF

0OUPMPHZ
/PO�&YJTUFOU 0CKFDUT
%FUFSNJOJOH 0OUPMPHJDBM $PNNJUNFOUT

2VJOF�T .FUIPE

"QQMZJOH 2VJOF�T .FUIPET

5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

ý � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

0OUPMPHZ

⋅ *O QIJMPTPQIZ UIF TUVEZ PG POUPMPHZ JT UIF TUVEZ PG XIBU UIFSF JT PS XIBU FYJTUT 	JO UIF NPTU
HFOFSBM TFOTF QPTTJCMF
�

⋅ 4UVEZJOH POUPMPHZ XF BSF OPU TJNQMZ DPODFSOFE XJUI XIBU QIZTJDBM PCKFDUT UIFSF BSF CVU BMTP
XJUI XIBU OPO�QIZTJDBM PCKFDUT UIFSF BSF�

⋅ 'PS FYBNQMF EP OVNCFST FYJTUT *G TP JO XIBU TFOTF 8IBU BCPVU UIJOHT MJLF FWFOUT
QSPDFTTFT NJOET 

⋅ "OE XIBU BCPVU àDUJPOBM FOUJUJFT TVDI BT VOJDPSOT 4BOUB $MBVT BOE 4IFSMPDL )PMNFT 

þ � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

/PO�&YJTUFOU 0CKFDUT

5IF 1V[[MF PG /POFYJTUFOU 0CKFDUT

⋅ $POTJEFS UIF GPMMPXJOH UXP TFOUFODFT
	ŋ
 1FHBTVT EPFT OPU FYJTU�
	Ō
 4BOUB $MBVT EPFT OPU FYJTU�

⋅ 	ŋ
 BOE 	Ō
 BSF JOUVJUJWFMZ USVF�

⋅ )PXFWFS JG 	ŋ
 BOE 	Ō
 BSF USVF UIFO QSFTVNBCMZ 	ŋ
 BOE 	Ō
 BSF NFBOJOHGVM�

⋅ *G 	ŋ
 BOE 	Ō
 BSF NFBOJOHGVM UIFO QSFTVNBCMZ UIFJS DPOTUJUVFOUT 	J�F� UIF XPSET JO UIFTF
TFOUFODFT
 BSF BMTP NFBOJOHGVM�

⋅ )FODF UIF XPSET A1FHBTVT� BOE A4BOUB $MBVT� NVTU CF NFBOJOHGVM� #VU XIBU BSF UIFJS
NFBOJOHT 

ÿ � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

/PO�&YJTUFOU 0CKFDUT

5IF 1V[[MF PG /POFYJTUFOU 0CKFDUT 	DPOU�


⋅ 5IF XPSET JO 	ō
 BOE 	Ŏ
 CFMPX BSF QSPQFS OBNFT�
	ō
 1FHBTVT
	Ŏ
 4BOUB $MBVT

⋅ 5IF NFBOJOH PG B QSPQFS OBNF / JT OPSNBMMZ BTTVNFE UP CF TJNQMZ UIF UIJOH UIBU / SFGFST
UP�

⋅ (JWFO UIBU UIF NFBOJOH PG B OBNF JT UIF UIF UIJOH JU SFGFST UP BOE UIBU UIF OBNFT JO 	ō
 BOE 	Ŏ

BSF NFBOJOHGVM JU TFFNT UP GPMMPX UIBU UIFSF JT TPNFUIJOH 	J�F� UIBU TPNFUIJOH FYJTUT
 TVDI UIBU
JU JT UIF UIJOH SFGFSSFE UP CZ UIF OBNFT JO 	ō
 BOE 	Ŏ
 SFTQFDUJWFMZ�

⋅ #VU UIJT BQQFBST UP DSFBUF B QBSBEPY� )PX DBO UIF TFOUFODFT JO 	ŋ
 BOE 	Ō
 CF USVF JG A1FHBTVT�
BOE A4BOUB $MBVT� CPUI SFGFS UP UIJOHT 	UIBU FYJTU
 

Ā � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

/PO�&YJTUFOU 0CKFDUT

5XP 5IFPSJFT PG /PO�&YJTUFOU 0CKFDUT

⋅ 2VJOF DPOTJEFST UXP QPTTJCMF UIFPSJFT UIBU POF NJHIU FOEPSTF JO PSEFS UP BDDPVOU GPS
OPOFYJTUFOU PCKFDUT�

⋅ 7JFX ü� .D9
1FHBTVT 4BOUB $MBVT 4IFSMPDL )PMNFT FUD� BSF OPU DPODSFUF PCKFDUT UIBU FYJTU
TPNFXIFSF JO UIF XPSME CVU SBUIFS JEFBT JO UIF NJOE�

⋅ 7JFX ý� 8ZNBO
1FHBTVT 4BOUB $MBVT 4IFSMPDL )PMNFT FUD� BSF iVOBDUVBMJ[FE QPTTJCJMJUJFTu� 5IFZ BSF
KVTU MJLF BOZ PUIFS FOUJUZ FYDFQU UIFZ MBDL UIF QSPQFSUJFT PG BDUVBMJUZ BOE FYJTUFODF� 4P
1FHBTVT JT B SFBM QIZTJDBM IPSTF XJUI XJOHT KVTU OPU POF UIBU FYJTUT JO BDUVBM TQBDF BOE
UJNF�

⋅ 2VJOF SBJTFT PCKFDUJPOT UP CPUI UIFTF WJFXT� 8F XJMM CFHJO XJUI 7JFX ü� .D9�

ā � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

/PO�&YJTUFOU 0CKFDUT

0CKFDUJPOT UP .D9

⋅ 5IFSF JT BO PCWJPVT BOE JOUVJUJWFMZ EFWBTUBUJOH PCKFDUJPO UP .D9�

⋅ 3FNFNCFS UIF QV[[MF SBJTFE CZ OPOFYJTUFOU FOUJUJFT JT IPX TFOUFODFT TVDI BT 	ŋ
 BOE 	Ō
 DBO
CF USVF JG UIF UIJOHT UIBU UIF OBNFT JO 	ŋ
 BOE 	Ō
 SFGFS UP EP OPU FYJTU�

	ŋ
 1FHBTVT EPFT OPU FYJTU�
	Ō
 4BOUB $MBVT EPFT OPU FYJTU�

⋅ #VU JG A1FHBTVT� BOE A4BOUB $MBVT� SFGFS UP JEFBT 	JO UIF NJOE
 UIFO 	ŋ
 BOE 	Ō
 BSF JOUVJUJWFMZ
KVTU GBMTF CFDBVTF UIF JEFBT PG 1FHBTVT BOE 4BOUB $MBVT EP FYJTU�

Ă � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

/PO�&YJTUFOU 0CKFDUT

0CKFDUJPOT UP 8ZNBO

⋅ 5P VOEFSTUBOE 2VJOF�T PCKFDUJPOT UP 7JFX ý� 8ZNBO XF OFFE UP FYQMJDBUF UIF WJFX JO B CJU
NPSF EFUBJM�

⋅ 8ZNBO ESBXT PO B EJTUJODUJPO CFUXFFO XIBU JT BDUVBM BOE XIBU JT OPO�BDUVBM 	CVU QPTTJCMF
�

⋅ *OUVJUJWFMZ UIFSF BSF UIJOHT UIBU BSF BDUVBMMZ UIF DBTF BOE UIJOHT UIBU BSF OPU BDUVBMMZ UIF DBTF
CVU DPVME IBWF CFFO� 'PS FYBNQMF�

⋅ A%POBME 5SVNQ JT UIF QSFTJEFOU PG UIF 6OJUFE 4UBUFT� JT BDUVBMMZ USVF�⋅ A)JMMBSZ $MJOUPO JT UIF QSFTJEFOU PG UIF 6OJUFE 4UBUFT� JT OPU BDUVBMMZ USVF CVU DPVME
IBWF CFFO USVF 	IBE BDUVBMJUZ CFFO EJGGFSFOU
�

⋅ /PUF� FWFSZUIJOH UIBU JT BDUVBM JT BMTP QPTTJCMF�

ă � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

/PO�&YJTUFOU 0CKFDUT

0CKFDUJPOT UP 8ZNBO 	DPOU�


⋅ 8ZNBO ESBXT B TJNJMBS EJTUJODUJPO BCPVU PCKFDUT� 4PNF PCKFDUT BDUVBMMZ FYJTU BOE TPNF
PCKFDUT EP OPU BDUVBMMZ FYJTU CVU DPVME�

⋅ 0CKFDUT UIBU BDUVBMMZ FYJTU� DBST QIPOFT DIBJST ���⋅ 0CKFDUT UIBU EP OPU BDUVBMMZ FYJTU CVU BSF QPTTJCMF� áZJOH DBST XPSME QFBDF ���

⋅ "DDPSEJOH UP 8ZNBO A1FHBTVT� BOE A4BOUB $MBVT� SFGFS UP UIJOHT UIBU EP OPU BDUVBMMZ FYJTU
CVU DPVME� 5IFZ BSF QPTTJCMF PCKFDUT�

⋅ 4P UIF TFOUFODF A1FHBTVT EPFT OPU FYJTU� EPFT OPU TBZ UIBU UIFSF JT OP UIJOH UIBU A1FHBTVT�
SFGFST UP CVU SBUIFS UIBU UIF UIJOH UIBU A1FHBTVT� SFGFST UP TJNQMZ EPFT OPU IBWF UIF QSPQFSUZ
PG BDUVBMMZ FYJTUJOH�

Ą � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

/PO�&YJTUFOU 0CKFDUT

0CKFDUJPOT UP 8ZNBO 	DPOU�


⋅ )FODF 8ZNBO EJTUJOHVJTIFT CFUXFFO FYJTUFODF BOE CFJOH�
⋅ #FJOH JT B QSPQFSUZ UIBU BQQMJFT UP BMM QPTTJCMF PCKFDUT�⋅ &YJTUFODF JT B QSPQFSUZ UIBU BQQMJFT UP BMM QPTTJCMF PCKFDUT UIBU BSF BDUVBM�

⋅ "DDPSEJOH UP 8ZNBO A1FHBTVT� BOE A4BOUB $MBVT� SFGFS UP UIJOHT UIBU EP OPU BDUVBMMZ FYJTU
CVU BSF QPTTJCMF�

QPTTJCJMJUZ

BDUVBMJUZ

DBST QIPOFT DIBJST ���

üû � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

/PO�&YJTUFOU 0CKFDUT

0CKFDUJPOT UP 8ZNBO 	DPOU�


⋅ 2VJOF�T àSTU PCKFDUJPO UP 8ZNBO JT UIBU JU PCTDVSFT UIF NFBOJOH PG AFYJTU��

8ZNBO ��� JT POF PG UIPTF QIJMPTPQIFST XIP IBWF VOJUFE JO SVJOJOH UIF HPPE PME XPSE AFYJTU� <���>
8F IBWF BMM CFFO QSPOF UP TBZ JO PVS DPNNPO�TFOTF VTBHF PG AFYJTU� UIBU 1FHBTVT EPFT OPU FYJTU
NFBOJOH TJNQMZ UIBU UIFSF JT OP TVDI FOUJUZ BU BMM�

2VJOF üĄăû� þ

⋅ 2VJOF�T QPJOU JT UIBU UIFSF JT OP PCWJPVT EJGGFSFODF CFUXFFO FYJTUFODF BOE CFJOH� 5IFTF BSF UIF
TBNF UIJOH�

⋅ 4P UP ESBX UIF EJTUJODUJPO UIBU 8ZNBO EPFT JT UP PCTDVSF UIF NFBOJOH PG FYJTUFODF� 5IBU Y JT
QPTTJCMF CVU OPU BDUVBM JT TJNQMZ OPU XIBU XF NFBO XIFO XF TBZ UIBU Y EPFT OPU FYJTU�

üü � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

/PO�&YJTUFOU 0CKFDUT

0CKFDUJPOT UP 8ZNBO 	DPOU�


⋅ 2VJOF�T TFDPOE PCKFDUJPO UP 8ZNBO DBO CF TVNNFE VQ JO UIF TMPHBO� /P FOUJUZ XJUIPVU
JEFOUJUZ�

⋅ 2VJOF�T QPJOU JT IFSF JT UIBU JG TPNFUIJOH FYJTUT UIFO UIFSF BSF PCKFDUJWF GBDUT BCPVU XIBU JU JT
JEFOUJDBM UP�

⋅ 'PS FYBNQMF CFDBVTF * FYJTU UIFSF BSF PCKFDUJWF GBDUT BCPVU XIBU�XIP * BN JEFOUJDBM UP� "T JU
IBQQFOT JU JT PCKFDUJWFMZ USVF UIBU * BN JEFOUJDBM UP UIF NPTU SFDFOU IJSF GSPN %FONBSL JO UIF
EFQBSUNFOU PG QIJMPTPQIZ BU 4UPDLIPMN 6OJWFSTJUZ BOE UIBU * BN OPU JEFOUJDBM UP UIF RVFFO
PG %FONBSL�

⋅ .PSF TQFDJàDBMMZ GPS BOZ UXP FYJTUJOH UIJOHT Y BOE Z UIFSF BSF PCKFDUJWF GBDUT BCPVU XIFUIFS
Y JT JEFOUJDBM UP Z PS OPU�

⋅ #Z DPOUSBTU XJUI SFTQFDU UP NFSFMZ QPTTJCMF CFJOHT JU OFFE OPU CF UIF DBTF UIBU UIFSF BSF
PCKFDUJWF GBDUT BCPVU UIFJS JEFOUJUZ�

üý � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

/PO�&YJTUFOU 0CKFDUT

0CKFDUJPOT UP 8ZNBO 	DPOU�


⋅ -FU A#PC� SFGFS UP B OPOFYJTUFOU 	CVU QPTTJCMF
 CBME NBO TJUUJOH JO UIF CBDL PG UIF SPPN�

⋅ -FU A+BDL� SFGFS UP B OPOFYJTUFOU 	CVU QPTTJCMF
 UBMM NBO TJUUJOH JO UIF CBDL PG UIF SPPN�

⋅ -FU A'SBOL� SFGFS UP B OPOFYJTUFOU 	CVU QPTTJCMF
 BOHSZ NBO TJUUJOH JO UIF CBDL PG UIF SPPN�

⋅ /PX DPOTJEFS UIF GPMMPXJOH RVFTUJPOT�
⋅ *T #PC JEFOUJDBM UP +BDL ⋅ *T +BDL JEFOUJDBM UP 'SBOL ⋅ *T 'SBOL JEFOUJDBM UP #PC 

⋅ 5IFSF BSF OP PCKFDUJWF GBDUT UIBU DBO TFUUMF UIJT RVFTUJPO� "OE HJWFO UIBU UIFSF BSF OP PCKFDUJWF
GBDUT UP TFUUMF UIFTF RVFTUJPOT XF TIPVME CF TLFQUJDBM BCPVU BTTVNJOH UIBU BSF TVDI UIJOHT BT
#PC +BDL PS 'SBOL JO UIF àSTU QMBDF�

üþ � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

/PO�&YJTUFOU 0CKFDUT

*OUFSMVEF� /VNFSJDBM WT� 2VBMJUBUJWF *EFOUJUZ

⋅ (FOFSBMMZ XIFO QIJMPTPQIFST UBMLT BCPVU JEFOUJUZ UIFZ IBWF TPNFUIJOH RVJUF TQFDJàD JO
NJOE OBNFMZ OVNFSJDBM JEFOUJUZ�

⋅ 5P TUBUF UIBU UXP PCKFDUT B BOE C BSF JEFOUJDBM WJ[� B � C XIBU JT TBJE JT UIBU B BOE C BSF UIF
TBNF PCKFDU� UIFZ BSF OVNFSJDBMMZ JEFOUJDBM J�F� UIFSF JT KVTU POF PCKFDU�

⋅ 5IJT DPOUSBTUT XJUI XIBU JT PGUFO SFGFSSFE UP BT RVBMJUBUJWF JEFOUJUZ�

⋅ 'PS FYBNQMF XF NJHIU QPJOU UP UXP 	OVNFSJDBMMZ EJTUJODU
 TXFBUFST BOE 	USVMZ
 TBZ UIBU UIF
TXFBUFST BSF JEFOUJDBM CFDBVTF UIFZ TIBSF UIF TBNF RVBMJUJFT� TBNF DPMPS TBNF TJ[F TBNF
TIBQF TBNF GBCSJD TBNF QBUUFSO FUD�

⋅ 0OF XBZ UP UFMM RVBMJUBUJWF JEFOUJUZ GSPN OVNFSJDBM JEFOUJUZ JT UIBU POMZ UIF GPSNFS BMMPXT GPS
HSBEBUJPO� *U NBLFT TFOTF UP TBZ PG UXP TXFBUFST UIBU UIFZ BSF OFBSMZ JEFOUJDBM PS BMNPTU
JEFOUJDBM JG UIFZ TIBSF BMNPTU BMM UIF TBNF RVBMJUJFT�

⋅ /VNFSJDBM JEFOUJUZ DBOOPU CF HSBEFE JO UIJT XBZ� *U EPFT OPU NBLF TFOTF UP TBZ UIBU UIF
OVNCFS Ō JT BMNPTU JEFOUJDBM UP UIF OVNCFS ō CFDBVTF CPUI BSF MBSHFS UIBO ŋ BOE TNBMMFS UIBO
Ŏ ŏ Ő FUD�

üÿ � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

%FUFSNJOJOH 0OUPMPHJDBM $PNNJUNFOUT

2VJOF�T 4PMVUJPO

⋅ 4P 2VJOF EFOJFT UIBU UIFSF BSF FOUJUJFT TVDI BT 1FHBTVT BOE 4BOUB $MBVT 	F�H� UIBU UIFTF IBWF
UIF QSPQFSUZ PG CFJOH PS FYJTUFODF JO TPNF BCTUSBDU TFOTF
�

⋅ )PXFWFS 2VJOF NBJOUBJOT UIBU TFOUFODFT TVDI BT 	ŋ
 BOE 	Ō
 BSF USVF BOE NPSFPWFS UIBU GPS
B TFOUFODF UP CF USVF FBDI PG JUT QBSUT NVTU CF NFBOJOHGVM�

	ŋ
 1FHBTVT EPFT OPU FYJTU�
	Ō
 4BOUB $MBVT EPFT OPU FYJTU�

⋅ 4P IPX DBO XF DPOTJTUFOUMZ NBJOUBJO UIFTF UIFTFT 

üĀ � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

%FUFSNJOJOH 0OUPMPHJDBM $PNNJUNFOUT

2VJOF�T 4PMVUJPO 	DPOU�


⋅ 2VJOF BSHVFT UIBU PODF XF BOBMZ[F UIFTF TFOUFODFT JO UIF DPSSFDU XBZ 	PODF UIFZ BSF
SFHJNFOUFE JO UIF MBOHVBHF PG àSTU�PSEFS MPHJD
 JU XJMM CFDPNF DMFBS XIBU POUPMPHJDBM
DPNNJUNFOUT UIFZ JODVS�

⋅ "DDPSEJOH UP 2VJOF UIF QSPQFS XBZ PG SFHJNFOUJOH 	PS BOBMZ[JOH
 TFOUFODFT TVDI BT 	ŋ
 BOE 	Ō

JT BT GPMMPXT�

	ŏ
 ¬∃Y(Y � Q)
	Ő
 ¬∃Y(Y � T)

⋅ )FSF Q BOE T BSF OBNFT TUBOEJOH GPS 1FHBTVT BOE 4BOUB $MBVT SFTQFDUJWFMZ�

⋅ 8IFO UIF TFOUFODFT BSF BOBMZ[FE JO UIJT XBZ JU TIPVME CF PCWJPVT UIBU UIFZ JODVS OP
POUPMPHJDBM DPNNJUNFOUT� *O QBSUJDVMBS XIBU UIFTF TFOUFODFT TBZ JT UIBU JU JT OPU UIF DBTF
UIFSF JT BOZUIJOH TVDI UIBU JU JT JEFOUJDBM UP 1FHBTVT PS UP 4BOUB $MBVT�

⋅ #VU XIBU BCPVU UIF OBNFT Q BOE T %PO�U UIFTF IBWF UP SFGFS UP TPNFUIJOH JO PSEFS UP CF
NFBOJOHGVM 

⋅ /P TBZT 2VJOF�

üā � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

%FUFSNJOJOH 0OUPMPHJDBM $PNNJUNFOUT

*OUFSMVEF� 3VTTFMM�T "OBMZTJT PG /BNFT

⋅ 2VJOF BEPQUT BO BOBMZTJT PG OBNFT 	EVF UP #FSUSBOE 3VTTFMM
 BDDPSEJOH UP XIJDI OBNFT BSF
DPWFSU EFTDSJQUJPOT� "DDPSEJOH UP 3VTTFMM UIF NFBOJOH PG B OBNF JT FRVJWBMFOU UP TPNF
EFàOJUF EFTDSJQUJPO UIBU EFOPUFT UIF JOEJWJEVBM XIP CFBST UIF OBNF�

⋅ " EFàOJUF EFTDSJQUJPO JT B EFTDSJQUJPO PG UIF GPSN A5IF '� XIFSF ' JT B ŋ�QMBDF QSFEJDBUF� 'PS
FYBNQMF�

⋅ 5IF QSFTJEFOU PG UIF 6OJUFE 4UBUFT⋅ 5IF NBZPS PG $JODJOBUUJ⋅ 5IF UBMMFTU NBO JO $IJOB⋅ 5IF RVFFO PG %FONBSL

⋅ 4P BDDPSEJOH UP 3VTTFMM UIF NFBOJOH PG UIF OBNF A%POBME 5SVNQ� JT BDUVBMMZ A5IF 	DVSSFOU

QSFTJEFOU PG UIF 6OJUFE 4UBUFT� PS TPNF PUIFS EFTDSJQUJPO UIBU TVDDFTTGVMMZ QJDLT PVU %POBME
5SVNQ�

üĂ � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

%FUFSNJOJOH 0OUPMPHJDBM $PNNJUNFOUT

*OUFSMVEF� 3VTTFMM�T "OBMZTJT PG /BNFT 	DPOU�


⋅ 4P BDDPSEJOH UP 3VTTFMM B TFOUFODF TVDI BT 	ő
 TIPVME CF CF BOBMZ[FE BT JO 	Œ
�

	ő
 %POBME 5SVNQ JT CBME�

	Œ
 ∃Y(1	Y
 ∧ ∀Z(1	Z
→ Y � Z) ∧ #	Y
)
⋅ )FSF 1 JT UIF QSFEJDBUF AQSFTJEFOU PG UIF 6OJUFE 4UBUFT� BOE # JT UIF QSFEJDBUF ACBME��

üă � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

%FUFSNJOJOH 0OUPMPHJDBM $PNNJUNFOUT

*OUFSMVEF� 3VTTFMM�T "OBMZTJT PG /BNFT 	DPOU�


⋅ :PV NJHIU XPOEFS XIZ 	ő
 JT OPU TJNQMZ BOBMZ[FE BT JO 	œ
�

	œ
 ∃Y(1	Y
 ∧ #	Y
)
⋅ 5IF SFBTPO JT UIBU 	œ
 TJNQMZ TBZT UIBU UIFSF FYJTUT TPNF PS B QSFTJEFOU PG UIF 6OJUFE 4UBUFT

XIP JT CBME� *O PUIFS XPSET UIJT BOBMZTJT PG 	ő
 EPFT OPU HVBSBOUFF UIBU UIF OBNF A%POBME
5SVNQ� QJDLT PVU %POBME 5SVNQ�

⋅ 5P DJSDVNWFOU UIJT QSPCMFN 3VTTFMM BEET UIF DMBVTF CFMPX�

��� ∀Z(1	Z
→ Y � Z) ���
⋅ 5IJT FOTVSFT UIBU GPS UIF TFOUFODF UP CF USVF UIFSF DBO POMZ CF POF JOEJWJEVBM XIP IBT UIF

QSPQFSUZ PG CFJOH UIF QSFTJEFOU PG UIF 6OJUFE 4UBUFT � BOE HJWFO UIBU %POBME 5SVNQ IBT UIBU
QSPQFSUZ UIF EFTDSJQUJPO QJDLT PVU IJN�

üĄ � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

%FUFSNJOJOH 0OUPMPHJDBM $PNNJUNFOUT

3FHJNFOUBUJPO 	DPOU�


⋅ (PJOH CBDL UP 2VJOF OPX TVQQPTF XF BOBMZ[F UIF OBNF A1FHBTVT� BT JO 	ŋŊ
�

	ŋŊ
 5IF XJOHFE IPSTF UIBU XBT DBQUVSFE CZ #FMMFSPQIPO�

⋅ (JWFO UIJT 2VJOF BSHVFT UIBU UIF QSPQFS SFHJNFOUBUJPO PG 	ŋ
 JT 	ŋŋ
�

	ŋŋ
 ¬∃Y(8	Y
 ∧ ∀Z(8	Z
→ Y � Z))
⋅ )FSF8 JT UIF QSFEJDBUF AXJOHFE IPSTF UIBU XBT DBQUVSFE CZ #FMMFSPQIPO��

⋅ 5IJT TFOUFODF TBZT UIBU JU JT OPU UIF DBTF UIBU UIFSF JT B VOJRVF XJOHFE IPSTF UIBU XBT
DBQUVSFE CZ #FMMFSPQIPO � PS JO PUIFS XPSET UIBU UIF XJOHFE IPSTF DBQUVSFE CZ #FMMFSPQIPO
EPFT OPU FYJTU�

⋅ "OE UIJT TFOUFODF DMFBSMZ EPFT OPU DPNNJU VT UP UIF FYJTUFODF PG BOZ XJOHFE IPSTFT PS PUIFS
OPO�FYJTUFOU FOUJUJFT�

ýû � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

0VUMJOF

0OUPMPHZ

2VJOF�T .FUIPE

"QQMZJOH 2VJOF�T .FUIPET

5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

ýü � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

2VJOF PO 0OUPMPHJDBM $PNNJUNFOU

⋅ (FOFSBMMZ TQFBLJOH 2VJOF�T WJFX PG POUPMPHJDBM DPNNJUNFOU JT UIF GPMMPXJOH�

8F BSF DPNNJUUFE UP UIF FYJTUFODF PG TPNF FOUJUZ F JG BOE POMZ JG XF BDDFQU B
TFOUFODF UIBU RVBOUJàFT PWFS UIBU FOUJUZ�

⋅ 'PS FYBNQMF TVQQPTF ZPV BDDFQU 	ŋŌ
�

	ŋŌ
 $BST FYJTU�

⋅ 5IJT BDDPSEJOH UP 2VJOF JT FRVJWBMFOU UP BDDFQUJOH BO FYJTUFOUJBMMZ RVBOUJàFE TFOUFODF TVDI
BT 	ŋō
�

	ŋō
 ∃Y($	Y
)
⋅ 'PS 	ŋŌ
 UP CF USVF UIF WBMVF PG Y JO 	ŋō
 NVTU CF BO PCKFDU JO UIF EPNBJO UIBU IBT UIF QSPQFSUZ

PG CFJOH B DBS� )FODF UIF TFOUFODF DPNNJUT VT UP UIF FYJTUFODF PG BU MFBTU POF DBS�

ýý � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

2VJOF PO 0OUPMPHJDBM $PNNJUNFOU

⋅ 4P BT SFHBSET POUPMPHJDBM DPNNJUNFOUT 2VJOF�T QSPQPTFT UIF GPMMPXJOH NFUIPE�

ŋ� %FUFSNJOF XIJDI TFOUFODFT BSF USVF�
Ō� 3FHJNFOU UIF TFOUFODFT JO àSTU�PSEFS MPHJD�
ō� $PNNJU ZPVSTFMG UP BMM BOE POMZ UIPTF FOUJUJFT UIBU BSF OFFEFE UP TUBOE JO BT UIF WBMVFT

PG UIF CPVOE WBSJBCMFT JO PSEFS UP NBLF UIF TFOUFODFT USVF�

⋅ 4P UIBU TFUUMFT IPX UP EFUFSNJOF XIBU FYJTUT BOE XIBU EPFT OPU FYJTU�

ýþ � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

*OUFSMVEF� 4FNBOUJD "TDFOU

⋅ *U�T JNQPSUBOU UP VOEFSTUBOE UIF TUSBUFHZ UIBU 2VJOF JT FNQMPZJOH IFSF�

⋅ 2VJOF�T BQQSPBDI UP UIF RVFTUJPO PG POUPMPHJDBM DPNNJUNFOUT JOWPMWFT TPNFUIJOH DBMMFE
TFNBOUJD BTDFOU�

⋅ 5IF RVFTUJPOT BCPVU POUPMPHJDBM DPNNJUNFOUT BSF NFUBQIZTJDBM RVFTUJPOT WJ[� B RVFTUJPOT
BCPVU XIBU UIFSF JT VOEFSTUPPE JO UIF NPTU GVOEBNFOUBM XBZ QPTTJCMF�

⋅ #VU 2VJOF UBLFT BO BQQSPBDI UP BOTXFSJOH UIFTF RVFTUJPOT JT TFNBOUJD� 5IBU JT 2VJOF�T
BQQSPBDI GVOEBNFOUBMMZ JOWPMWFT BOBMZ[JOH UIF NFBOJOH PG TFOUFODFT TVDI BT A1FHBTVT EPFT
OPU FYJTU��

⋅ 4P 2VJOF BTDFOET GSPN UIF POUPMPHJDBM�NFUBQIZTJDBM QMBOF VQ UP UIF TFNBOUJD QMBOF�

ýÿ � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

*OUFSMVEF� 4FNBOUJD "TDFOU 	DPOU�


⋅ 4FNBOUJD BTDFOU JT B DPNNPO TUSBUFHZ JO NPEFSO BOBMZUJD QIJMPTPQIZ�

⋅ 'PS FYBNQMF QIJMPTPQIFST JOUFSFTUFE JO UIF FQJTUFNPMPHJDBM RVFTUJPO AXIBU JT LOPXMFEHF �
PS AXIBU EPFT JU UBLF UP IBWF LOPXMFEHF � TPNFUJNFT DIPPTF UP BTDFOE UP UIF TFNBOUJD
RVFTUJPO AVOEFS XIBU DPOEJUJPOT BSF TFOUFODFT PG UIF GPSN A4 LOPXT UIBU Q� USVF �

⋅ .PSBM QIJMPTPQIFST JOUFSFTUFE JO VOEFSTUBOEJOH XIBU JU UBLFT GPS TPNFUIJOH UP CF NPSBMMZ
HPPE PS NPSBMMZ CBE NBZ BTDFOE UP UIF TFNBOUJD RVFTUJPO AXIFO BSF TFOUFODFT PG UIF GPSN AY
JT NPSBMMZ HPPE� BOE AY JT NPSBMMZ CBE� USVF 

⋅ 8IFUIFS TFNBOUJD BTDFOU JT BO BEWJTBCMF TUSBUFHZ XIFO JU DPNFT UP TPMWJOH QIJMPTPQIJDBM
QSPCMFNT JT DPOUSPWFSTJBM�

ýĀ � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

"WPJEJOH 6OEFTJSBCMF 0OUPMPHJDBM $PNNJUNFOUT

⋅ 0OF XPSSZ BCPVU 2VJOF�T NFUIPE JT UIBU UIFSF NBZ CF TFOUFODFT UIBU TFFN JOUVJUJWFMZ USVF
CVU XIJDI DPNNJUT VT UP FOUJUJFT UIBU POF NJHIU UIJOL EP OPU FYJTU�

⋅ $POTJEFS GPS FYBNQMF UIF TFOUFODF JO 	ŋŎ
�
	ŋŎ
 4PNF TQFDJFT BSF DSPTT�GFSUJMF�

⋅ 5IF NPTU OBUVSBM SFHJNFOUBUJPO PG 	ŋŎ
 XPVME CF 	ŋŏ
�
	ŋŏ
 ∃Y(4	Y
 ∧ $	Y
)

⋅ #VU UIJT TFOUFODF BQQFBST UP DPNNJU VT UP UIF FYJTUFODF PG TQFDJFT�

ýā � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

1BSBQISBTFT

⋅ 2VJOF UIPVHIU UIBU BCTUSBDU PCKFDUT TVDI BT TQFDJFT 	PS OVNCFST DPMPST QSPQPTJUJPOT FUD�
 BSF
TVTQFDU BOE IFODF àOET IJNTFMG JO B CJU PG B KBN IFSF�

⋅ *U TFFNT UIBU 2VJOF NVTU FJUIFS SFKFDU UIF TFOUFODF JO 	ŋŎ
 	WJ[� DPODMVEF UIBU JU JT GBMTF
 PS
BDDFQU UIF FYJTUFODF PG TQFDJFT�

⋅ /P TBZT 2VJOF� 5IFSF JT BOPUIFS TPMVUJPO UP UIJT QSPCMFN�

8IFO XF TBZ UIBU TPNF [PPMPHJDBM TQFDJFT BSF DSPTT�GFSUJMF XF BSF DPNNJUUJOH PVSTFMWFT UP
SFDPHOJ[JOH BT FOUJUJFT UIF TFWFSBM TQFDJFT UIFNTFMWFT BCTUSBDU UIPVHI UIFZ BSF� 8F SFNBJO TP
DPNNJUUFE BU MFBTU VOUJM XF EFWJTF TPNF XBZ PG TP QBSBQISBTJOH UIF TUBUFNFOU BT UP TIPX UIBU UIF
TFFNJOH SFGFSFODF UP TQFDJFT PO UIF QBSU PG PVS CPVOE WBSJBCMF XBT BO BWPJEBCMF NBOOFS PG
TQFBLJOH�

2VJOF üĄÿă Q� üþ

⋅ 4P XIBU EPFT 2VJOF NFBO CZ UIJT 

ýĂ � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

1BSBQISBTFT 	DPOU�


⋅ 2VJOF TVHHFTUT UIBU JO TPNF DBTFT UIFSF NBZ CF BMUFSOBUJWF XBZT PG SFHJNFOUBUJOH TFOUFODFT
UIBU BWPJE UIF DPNNJUNFOU JO RVFTUJPO�

⋅ 'PS FYBNQMF BTTVNJOH UIBU TQFDJFT DSPTT�GFSUJMJ[BUJPO JT DPOTUJUVUFE CZ NBUJOH CFUXFFO
BOJNBMT CFMPOHJOH UP EJGGFSFOU TQFDJFT POF DPVME SFQSFTFOU UIF NFBOJOH PG 	ŋŎ
 BT 	ŋŐ
�

	ŋŐ
 ∃Y∃Z(-	Y
 ∧ 5	Z
 ∧.	YZ
) ∨
∃Y∃Z(&	Y
 ∧ #	Z
 ∧.	YZ
) ∨
∃Y∃Z(;	Y
 ∧ $	Z
 ∧.	YZ
) ∨
���

⋅ 5IJT TFOUFODF TBZT� &JUIFS TPNF MJPOT NBUF XJUI TPNF UJHFST BOE QSPEVDF PGGTQSJOH PS TPNF
CFBST NBUF XJUI TPNF FMFQIBOUT BOE QSPEVDF PGGTQSJOH PS TPNF [FCSBT NBUF XJUI TPNF
DPCSBT BOE QSPEVDF PGGTQSJOH PS ��� <GPS BOJNBMT PG BMM TQFDJFT>�

⋅ 5IJT TFOUFODF FYQSFTTFT FTTFOUJBMMZ UIF TBNF BT 	ŋŎ
 	JU JT USVF VOEFS
UIF TBNF DJSDVNTUBODFT
 CVU EPFT OPU DPNNJU VT UP UIF FYJTUFODF PG TQFDJFT�

ýă � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

4PNF 8PSSJFT BCPVU 2VJOF�T .FUIPE

⋅ 5IJT SBJTFT B RVFTUJPO UIPVHI OBNFMZ XIBU FYBDUMZ BSF UIF SVMFT PG QBSBQISBTJOH 8IFO BOE
XIZ JT JU PL UP DPOTJEFS B EJGGFSFOU QBSBQISBTF JO PSEFS UP BWPJE DPNNJUNFOU UP UIF FYJTUFODF
PG WBSJPVT FOUJUJFT 

⋅ 'PS FYBNQMF "MPO[P $IVSDI DSJUJDJ[FE 2VJOF�T NFUIPE CZ HJWJOH B QBSPEZ BSHVNFOU XIFSF
B EFWPUFE NJTPHZOJTU DPVME VTF 2VJOF�T NFUIPE UP TIPX UIBU XPNFO EP OPU FYJTU�

⋅ 5IF XBZ UP EP UIJT XPVME CF UP SFHJNFOU BMM TFOUFODFT RVBOUJGZJOH PWFS XPNFO BT JOTUFBE
RVBOUJGZJOH PWFS iB NBO�T TFDPOEBSZ QSFTFODFu m UIFSFCZ FMJNJOBUJOH BOZ POUPMPHJDBM
DPNNJUNFOU UP XPNFO�

⋅ 5IJT TFFNT DMFBSMZ BCTVSE TP UIF DSVDJBM RVFTUJPO GPS 2VJOF JT XIZ XF TIPVME UIJOL UIBU TVDI
DBTFT PG QBSBQISBTJOH BSF CBE XIJMF UIF DBTF BCPWF JOWPMWJOH TQFDJFT BSF OPU�

⋅ 'JOBMMZ UIFSF NBZ CF NBOZ DBTFT XIFSF JU JT TJNQMZ OPU DMFBS UIBU UIFSF JT BOZ LJOE PG IFMQGVM
BMUFSOBUJWF SFHJNFOUBUJPO� $POTJEFS GPS FYBNQMF 	ŋő
 BOE 	ŋŒ
�
	ŋő
 4QFDJFT BSF TQFDJFT�
	ŋŒ
 /BUVSBM OVNCFST BSF FWFO PS PEE�

ýĄ � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

0VUMJOF

0OUPMPHZ

2VJOF�T .FUIPE

"QQMZJOH 2VJOF�T .FUIPET

5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

þû � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

0DLIBN�T 3B[PS

⋅ 4UFQ ü JO 2VJOF�T .FUIPE JT UP EFUFSNJOF XIJDI TFOUFODFT XF UBLF UP CF USVF� #VU IPX EP XF
HP BCPVU EPJOH UIJT 

⋅ 2VJOF BSHVFT UIBU XF TIPVME QSPDFFE IFSF JO B XBZ TJNJMBS UP UIF XBZ POF QSPDFFET JO
DPOTUSVDUJOH B TDJFOUJàD UIFPSZ�

⋅ 8F TIPVME TUBSU XJUI UIF iTJNQMFTU DPODFQUVBM TDIFNFu WJ[� QSFGFS UIFPSJFT UIBU FOUBJM UIF
GFXFTU OVNCFS PG FOUJUJFT 	BTTVNJOH UIBU UIF UIFPSJFT JO RVFTUJPO IBT UIF TBNF FYQMBOBUPSZ
QPUFOUJBM
�

þü � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

0DLIBN�T 3B[PS 	DPOU�


⋅ 5IF QSJODJQMF UIBU XF TIPVME TFFL TJNQMJDJUZ JO UIFPSZ CVJMEJOH JT TPNFUJNFT SFGFSSFE UP BT
0DLIBN�T 3B[PS�

⋅ 5IJT QSJODJQMF TBZT UIBU FOUJUJFT TIPVME OPU CF NVMUJQMJFE CFZPOE OFDFTTJUZ� *O PUIFS XPSET JG
UIFPSZ " DBO NBLF UIF TBNF QSFEJDUJPOT BT UIFPSZ # CVU " DPNNJUT VT UP GFXFS FOUJUJFT UIBO
# UIFO BTTVNJOH 0DLIBN�T 3B[PS XF TIPVME QSFGFS "�

⋅ 5IF UIPVHIU VOEFSMZJOH 0DLIBN�T 3B[PS JT UIBU 	UIFPSFUJDBM
 TJNQMJDJUZ JT B USVUI�DPOEVDJWF
QSPQFSUZ� " UIFPSZ QPTJUJOH B NJOJNBM OVNCFS PG FOUJUJFT 	B UIFPSZ XJUI B TQBSTF POUPMPHZ
 JT
NPSF MJLFMZ UP CF USVF UIBO B UIFPSZ QPTJUJOH B IJHIFS OVNCFS PG FOUJUJFT 	B UIFPSZ XJUI BO
BCVOEBOU POUPMPHZ
� "OE TJODF XF BSF JOUFSFTUFE JO àOEJOH UIF USVF UIFPSZ PG PVS POUPMPHJDBM
DPNNJUNFOUT XF TIPVME FOEPSTF 0DLIBN�T 3B[PS�

þý � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

*OUFSMVEF� 5ZQFT WT� 5PLFOT

⋅ /PUF UIBU XIFO XF BSF UBMLJOH BCPVU TQBSTF WFSTVT BCVOEBOU POUPMPHJFT XF BSF NBJOMZ
DPODFSOFE XJUI UIF OVNCFS PG UZQFT PG FOUJUJFT QPTJUFE OPU UIF OVNCFS PG UPLFOT�

⋅ 'PS FYBNQMF TVQQPTF UIBU UIFPSZ " BOE UIFPSZ # BSF QSFEJDUJWFMZ FRVJWBMFOU�

⋅ )PXFWFS TVQQPTF UIBU " QPTJUT ŋŊŒŌ BUPNT JO UIF VOJWFSTF 	BOE OPUIJOH FMTF
 BOE # QPTJUT
ŋŊŒō BUPNT JO UIF VOJWFSTF� *O UIBU DBTF UIFPSZ " QPTJUT MFTT UPLFOT PG FOUJUJFT UIBO UIFPSZ #�

⋅ #VU " BOE # QPTJU UIF TBNF OVNCFS PG UZQFT PG FOUJUJFT OBNFMZ POF� BUPNT� "OE POF NJHIU
SFBTPOBCMZ UIJOL UIBU BT GBS BT POUPMPHJDBM DPNNJUNFOUT BSF DPODFSOFE UIFSF JT OP TVCTUBOUJBM
EJGGFSFODF CFUXFFO " BOE #�

⋅ #Z DPOUSBTU TVQQPTF " BMTP DMBJNFE JO BEEJUJPO UP BUPNT UIFSF BSF BMTP OVNCFST� *O UIBU
DBTF UIFPSZ " QPTJUT UXP UZQFT PG FOUJUJFT BT PQQPTFE UP UIFPSZ # BOE UIJT EPFT JOUVJUJWFMZ
TFFN MJLF B TVCTUBOUJBM EJGGFSFODF � BU MFBTU BT GBS BT POUPMPHJDBM DPNNJUNFOUT BSF DPODFSOFE�

þþ � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

0VUMJOF

0OUPMPHZ

2VJOF�T .FUIPE

"QQMZJOH 2VJOF�T .FUIPET

5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ
*OQVUT
'VOEBNFOUBM .FUBQIZTJDT
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0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

*OQVUT

*OQVUT

⋅ 0OF OBUVSBM RVFTUJPO UP SBJTF XIFO JU DPNFT UP NFUBQIZTJDBM JORVJSJFT JT XIBU LJOET PG JOQVUT
UP SFMZ PO 

⋅ 4VQQPTF ZPV BDDFQU 2VJOF�T DMBJN UIBU UIF TJNQMFTU NFUBQIZTJDBM UIFPSZ JT QSFGFSBCMF UIFO JU
SFNBJOT UP EFUFSNJOF IPX UP EJTDPWFS UIF TJNQMFTU UIFPSZ�

⋅ *O BO FGGPSU UP EFUFSNJOF UIF TJNQMFTU UIFPSZ POF DPVME SFMZ PO BOZ PG UIF GPMMPXJOH GBDUPST�
⋅ $PNNPO PS PSEJOBSZ CFMJFGT⋅ $VSSFOU TDJFOUJàD UIFPSJFT⋅ 3FMJHJPVT UFYUT

⋅ 4PNF QIJMPTPQIFST IBWF BTTVNFE UIBU B DPNCJOBUJPO PG UIFTF JT UIF CFTU BQQSPBDI UP
POUPMPHJDBM JORVJSJFT�

⋅ #VU NBOZ DPOTJEFS JU JMMFHJUJNBUF UP SFMZ PO FJUIFS DPNNPO CFMJFGT SFMJHPVT UFYUT PS CPUI�
	OPUJDF GPS FYBNQMF UIBU XIFUIFS ZPV DPOTJEFS SFMJHPVT UFYUT B SFMFWBOU JOQVU TPVSDF UP
POUPMPHZ XJMM MJLFMZ EFQFOE PO ZPVS SFMJHJPVT WJFXT
�

þĀ � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

*OQVUT

*OQVUT 	DPOU�


⋅ 5IFSF JT B HFOFSBM DPOTFOTVT UIBU DVSSFOU TDJFOUJàD UIFPSJFT TIPVME QSPWJEF BU MFBTU POF
FTTFOUJBM JOQVU UP BOZ UIFPSZ PG POUPMPHZ�

⋅ "DDPSEJOH UP UXP QSPNJOFOU BQQSPBDIFT B QSPQFS UIFPSZ PG POUPMPHZ NBZ POMZ BQQFBM UP
EJTDPWFSJFT NBEF CZ TDJFOUJàD UIFPSJFT� 5IFTF BSF�

⋅ /BUVSBMJTN⋅ 1IZTJDBMJTN

þā � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

*OQVUT

/BUVSBMJTN

⋅ /BUVSBMJTN JT UIF QPTJUJPO UIBU POMZ EJTDPWFSJFT JO UIF OBUVSBM TDJFODFT TVDI BT QIZTJDT
BTUSPOPNZ DIFNJTUSZ CJPMPHZ BOE HFPTDJFODFT DBO QSPWJEF PCKFDUJWF LOPXMFEHF BCPVU XIBU
UIF XPSME JT MJLF�

⋅ 4P OBUVSBMJTUT SFKFDU UIF JEFB UIBU POF DPVME SFMZ PO DPNNPO CFMJFGT PS SFMJHJPVT UFYUT XIFO
FOHBHJOH JO UIFPSJ[JOH BCPVU POUPMPHZ�

⋅ *O TIPSU UIF HPBM PG POUPMPHZ JT UP GPSNVMBUF DVSSFOU TDJFOUJàD UIFPSJFT BT DMFBSMZ BOE
TVDDJOUMZ BT QPTTJCMF UIFO SFHJNFOU UIFN JO UIF MBOHVBHF PG àSTU�PSEFS MPHJD BOE SFBE PGG
UIFJS FOUBJMNFOUT�

þĂ � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

*OQVUT

1IZTJDBMJTN

⋅ 1IZTJDBMJTN JT B NPSF FYUSFNF QPTJUJPO UIBO OBUVSBMJTN� 5IJT JT UIF QPTJUJPO UIBU POMZ
QIZTJDT DBO QSPWJEF PCKFDUJWF LOPXMFEHF BCPVU XIBU UIF XPSME JT MJLF�

⋅ 5IF DMBJN IFSF JT UIBU UP UIF FYUFOU UIBU PUIFS TDJFODFT QSPWJEF JOQVUT JOUP UIF NFUBQIZTJDBM
NBLFVQ PG UIF XPSME F�H� EJTDPWFSJFT JO CJPMPHZ DIFNJTUSZ PS FWFO QTZDIPMPHZ BOE
TPDJPMPHZ UIFTF DMBJNT NVTU CF HSPVOEFE JO DMBJNT PSJHJOBUJOH GSPN QIZTJDT�

⋅ )PXFWFS CPUI QIZTJDBMJTUT BOE OBUVSBMJTUT BDDFQU UIBU PUIFS BSFBT PG JORVJSZ NBZ QSPWJEF
JNQPSUBOU JOTJHIUT JOUP POUPMPHZ BT MPOH BT UIFTF JOTJHIUT DBO CF GPSNVMBUFE PS SFEVDFE UP
DMBJNT JO QIZTJDT PS UIF OBUVSBM TDJFODFT SFTQFDUJWFMZ�

þă � ÿĀ



0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

*OQVUT

*OUFSMVEF� 5IF EJGGFSFODF CFUXFFO .FUBQIZTJDT BOE 0OUPMPHZ

⋅ *U JT JNQPSUBOU UP VOEFSTUBOE UIBU POUPMPHZ JT KVTU B 	QSPQFS
 QBSU PG NFUBQIZTJDT�

⋅ 0OUPMPHZ DPODFSOT XIBU UIJOHT FYJTU CVU UIFSF BSF NBOZ PUIFS NFUBQIZTJDBM JTTVFT UIBU HP
CFZPOE UIF RVFTUJPO PG NFSF FYJTUFODF�

⋅ 'PS FYBNQMF XIBU BSF UIF FOUJUJFT UIBU FYJTU MJLF 8IBU QSPQFSUJFT EP UIFZ IBWF %P FOUJUJFT
QFSTJTU UISPVHI UJNF PS EP UIFZ POMZ FYJTU BU TQFDJàD TQBDF�UJNF QPJOUT %P UIFTF FOUJUJFT
FOUFS JOUP DBVTBM SFMBUJPOT 
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0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

'VOEBNFOUBM .FUBQIZTJDT

'VOEBNFOUBM .FUBQIZTJDT

⋅ .BOZ QIJMPTPQIFST CFMJFWF UIBU XIBU XF OFFE JT B GVOEBNFOUBM NFUBQIZTJDBM UIFPSZ�
⋅ " GVOEBNFOUBM NFUBQIZTJDBM UIFPSZ JT B UIFPSZ UIBU BTQJSFT UP DPNQMFUFOFTT JO UIF

TFOTF UIBU FWFSZ GBDU BCPVU UIF XPSME JT FJUIFS B QBSU PG UIBU UIFPSZ PS DBO CF BDDPVOUFE
GPS DPNQMFUFMZ JO UFSNT PG UIBU UIFPSZ�

⋅ 5IFSF NBZ CF NBOZ GBDUT UIBU BSF OPU GVOEBNFOUBM CVU B GVOEBNFOUBM NFUBQIZTJDBM UIFPSZ
TIPVME CF DBQBCMF PG BDDPVOUJOH GPS UIPTF GBDUT JO UFSNT PG UIF GVOEBNFOUBM NFUBQIZTJDBM GBDUT

⋅ 5IF DSVDJBM RVFTUJPO UIFO JT XIBU GBDUT BSF GVOEBNFOUBM BOE XIBU GBDUT BSF OPO�GVOEBNFOUBM�
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0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

'VOEBNFOUBM .FUBQIZTJDT

'VOEBNFOUBM .FUBQIZTJDT 	DPOU�


⋅ 4VQQPTF UIBU B DPNQMFUF UIFPSZ PG UIF XPSME DPVME CF HJWFO JO UFSNT PG UIF GPMMPXJOH LJOET
PG GBDUT 	BOE OPU JO UFSNT PG MFTT
�

ŋ� 'BDUT BCPVU UIF FYJTUFODF PG B DFSUBJO OVNCFS PG QIZTJDBM QBSUJDMFT�
Ō� 'BDUT BCPVU UIFTF QBSUJDMFT� JOJUJBM MPDBUJPOT JO UISFF�EJNFOTJPOBM TQBDF BOE UIFJS TUBCMF

JEFOUJUZ UISPVHI UJNF�
ō� 'BDUT BCPVU UIFTF QBSUJDMFT� JOUSJOTJD GFBUVSFT XIJDI JODMVEF POMZ UIFJS NBTTFT DIBSHFT

BOE WFMPDJUJFT�
Ŏ� " MJTU PG EZOBNJDBM MBXT 	B QIZTJDT
 UIBU TQFDJGZ IPX UIFTF QBSUJDMFT XJMM NPWF BU

GVUVSF UJNFT HJWFO UIFJS JOJUJBM MPDBUJPOT WFMPDJUJFT NBTTFT BOE DIBSHFT�

⋅ *G TP UIJT XPVME CF PVS GVOEBNFOUBM NFUBQIZTJDBM UIFPSZ�

⋅ 8F XPVME CF DPNNJUUFE UP BO POUPMPHZ UIBU JODMVEFT QIZTJDBM QBSUJDMFT 	PG WBSJPVT TPSUT

IBWJOH UIF GFBUVSFT EFTDSJCFE BCPWF BOE BDUJOH JO BDDPSEBODF XJUI UIF MBXT EFTDSJCFE BCPWF�

⋅ "OZ BEEJUJPOBM GBDUT TBZ GBDUT BCPVU UIF DBVTBM SFMBUJPOT BOE EFQFOEFODJFT CFUXFFO EJGGFSFOU
QIZTJDBM QBSUJDMFT XPVME UIFO CF OPO�GVOEBNFOUBM GBDUT WJ[� GBDUT UIBU
NVTU CF FYQMBJOFE JO UFSNT PG UIF GVOEBNFOUBM GBDUT�
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0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

'VOEBNFOUBM .FUBQIZTJDT

4JNQMF 0OUPMPHJDBM %FQFOEFODF WT� 'VOEBNFOUBM 'BDUT

⋅ )FSF JT B DSVEF CVU TJNQMF FYBNQMF�
⋅ *U NBZ CF B GBDU UIBU UIFSF JT B DIBJS JO UIJT SPPN�⋅ )PXFWFS UIBU GBDU JT QMBVTJCMZ B OPO�GVOEBNFOUBM GBDU BT UIF FYJTUFODF PG B DIBJS DBO

CF FYQMBJOFE JO UFSNT PG PUIFS NPSF GVOEBNFOUBM GBDUT�⋅ 'PS FYBNQMF UIF FYJTUFODF PG WBSJPVT QIZTJDBM QBSUJDMFT BSSBOHFE JO B TQFDJàD XBZ
PDDVQZJOH B DFSUBJO MPDBUJPO JO UISFF�EJNFOTJPOBM TQBDF IBWJOH B DFSUBJO TUBCMF
JEFOUJUZ PWFS UJNF FUD�

⋅ )PXFWFS JU JT JNQPSUBOU UP VOEFSTUBOE UIBU UIFSF JT B EJGGFSFODF CFUXFFO UIF EFQFOEFODF
SFMBUJPOT PCUBJOJOH CFUXFFO GVOEBNFOUBM BOE OPO�GVOEBNFOUBM GBDUT BOE XIBU XF NJHIU
DBMM TJNQMF POUPMPHJDBM EFQFOEFODF�

⋅ 5IF FYJTUFODF PG B DIBJS NBZ EFQFOE PO UIF FYJTUFODF PG JUT MFHT� )PXFWFS XF DBOOPU
DPODMVEF GSPN UIJT UIBU UIF FYJTUFODF PG UBCMF MFHT JT B GVOEBNFOUBM GBDU�
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0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

'VOEBNFOUBM .FUBQIZTJDT

0OUPMPHJDBM %FQFOEFODF

⋅ 5IFSF BSF NBOZ EJGGFSFOU LJOET PG POUPMPHJDBM EFQFOEFODF�
⋅ õíúí÷ô÷ïñëéô úíôéüñ÷öû

5IF SFMBUJPOT UIBU IPME CFUXFFO PCKFDUT XIFSF POF PCKFDU JT QBSU PG BOPUIFS PCKFDU� 'PS
FYBNQMF UIF SFMBUJPO CFUXFFO MFH BOE UBCMF BOE CSJDL BOE IPVTF�

⋅ úíéôñĂéüñ÷ö úíôéüñ÷öû
5IJT JT UIF TPSU PG SFMBUJPO UIBU IPMET CFUXFFO PCKFDUT XIFO POF PCKFDU JNQMFNFOUT UIF
PUIFS� 'PS FYBNQMF XIFO B QJFDF PG IBSEXBSF SFBMJ[FT B QJFDF PG TPGUXBSF� 0S XIFO
QIZTJDBM QSPQFSUJFT SFBMJ[F NFOUBM QSPQFSUJFT�

⋅ ûýøíúþíöñíöëí úíôéüñ÷öû
5IJT JT B NPSF BCTUSBDU LJOE PG SFMBUJPO� &TTFOUJBMMZ POF TFU PG GBDUT BCPVU BO PCKFDU P 	PS
DMBTT PG PCKFDUT 0
 TVQFSWFOFT PO BOPUIFS PCKFDU P′ 	PS DMBTT PG PCKFDUT 0′
 XIFO UIFSF
DBO CF OP DIBOHF JO UIF GBDUT BCPVU P 	PS 0
 XJUIPVU B DPSSFTQPOEJOH DIBOHF JO GBDUT
BCPVU P′ 	PS 0′
� 'PS FYBNQMF BU XIBU UJNF UIF TVO TFUT TVQFSWFOFT PO MBUJUVEF�
	XIFUIFS TVQFSWFOJFODF JT JO GBDU BO POUPMPHJDBM EFQFOEFODF SFMBUJPO SFNBJOT
DPOUSPWFSTJBM
�
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0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

'VOEBNFOUBM .FUBQIZTJDT

(SPVOEJOH

⋅ "OPUIFS JNQPSUBOU OPUJPO JO NFUBQIZTJDT JT UIF OPUJPO PG HSPVOEJOH� 5IJT EFOPUFT UIF
SFMBUJPO UIBU B TFU PG GBDUT CFBS UP BOPUIFS TFU PG GBDUT XIFO POF NFUBQIZTJDBMMZ FYQMBJOT UIF
PUIFS�

⋅ 4P JG XF TBZ UIBU B GBDU JT HSPVOEFE JO BOPUIFS GBDU XF BSF TBZJOH UIBU UIFSF JT B DPNQMFUF
FYQMBOBUJPO PG UIF GPSNFS GBDU JO UFSNT PG UIF MBUUFS GBDU�

⋅ 'PS FYBNQMF UIF FYJTUFODF PG BOZ DPNQPTJUF PCKFDU 	F�H� B DIBJS
 JT HSPVOEFE JO UIF FYJTUFODF
PG JUT QBSUT 	WJ[� JUT MFHT TFBU CBDL FUD�
�

⋅ )PXFWFS HSPVOEJOH JT OPU TJNQMZ BOPUIFS POUPMPHJDBM EFQFOEFODF SFMBUJPO� (SPVOEJOH JT B
GVOEBNFOUBMMZ FYQMBOBUPSZ SFMBUJPO� *G " HSPVOET # UIFO UIF FYJTUFODF PG " FYQMBJOT UIF
FYJTUFODF PG #�

⋅ 5IJT OFFE OPU CF UIF DBTF XJUI SFTQFDU UP TJNQMF POUPMPHJDBM EFQFOEFODF� 5IFSF JT OPUIJOH
JOIFSFOU JO UIF OPUJPO PG POUPMPHJDBM EFQFOEFODF UIBU SVMFT PVU UIBU BO PCKFDU P POUPMPHJDBMMZ
EFQFOET 	GPS JUT FYJTUFODF
 PO JUTFMG 	FWFO JG TVDI PCKFDUT BSF IBSE UP JNBHJOF
� *O TVDI DBTFT
XF DBOOPU QMBVTJCMZ TBZ UIBU UIF FYJTUFODF PG P FYQMBJOT UIF FYJTUFODF PG P�
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0OUPMPHZ 2VJOF�T .FUIPE "QQMZJOH 2VJOF�T .FUIPET 5IF 4UBSUJOH 1PJOH PG .FUBQIZTJDBM *ORVJSZ

'VOEBNFOUBM .FUBQIZTJDT

%FQFOEFODF 3FMBUJPOT

⋅ *O TIPSU UIF GVOEBNFOUBM WT� OPO�GVOEBNFOUBM EJTUJODUJPO JT EJTUJODU GSPN NFSF POUPMPHJDBM
EFQFOEFODF� 5IBU BO PCKFDU P POUPMPHJDBMMZ EFQFOET PO BOPUIFS PCKFDU P′ EPFT OPU FOUBJM UIBU P
JT GVOEBNFOUBM�

⋅ 4JNJMBSMZ POUPMPHJDBM EFQFOEFODF EPFT OPU FOUBJM HSPVOEJOH� 5IBU BO PCKFDU P POUPMPHJDBMMZ
EFQFOET PO P′ EPFT OPU TUSJDUMZ FOUBJM UIBU P HSPVOET P′�

⋅ 0G DPVSTF JO NBOZ DBTFT JG TPNF DMBTT PG PCKFDUT 0 BSF EFFNFE UP CF GVOEBNFOUBM UIFO
FWFSZ OPO�GVOEBNFOUBM PCKFDU P′ XJMM POUPMPHJDBMMZ EFQFOE PO UIF PCKFDUT JO 0� 4JNJMBSMZ JO
NBOZ TVDI DBTFT UIF FYJTUFODF PG UIF PCKFDUT JO 0 HSPVOET UIF FYJTUFODF PG P′�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

0VUMJOF

"CTUSBDU &OUJUJFT
$PODSFUF WT� "CTUSBDU &OUJUJFT

6OJWFSTBMT

/PNJOBMJTN

.BUIFNBUJDBM 0CKFDUT
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

"CTUSBDU &OUJUJFT

⋅ *O UIF QSFWJPVT MFDUVSF XF DPOTJEFSFE UIF HFOFSBM UPQJD PG POUPMPHZ WJ[� UIF TUVEZ PG XIBU
FYJTUT�

⋅ 8F MPPLFE DMPTFMZ BU 2VJOF�T NFUIPE GPS EFUFSNJOJOH POUPMPHJDBM DPNNJUNFOUT OBNFMZ UIF
NFUIPE PG SFHJNFOUBUJPO�

⋅ *O UIJT MFDUVSF XF BSF HPJOH UP GPDVT PO B QBSUJDVMBS DMBTT PG FOUJUJFT OBNFMZ TP�DBMMFE
BCTUSBDU FOUJUJFT�

⋅ 4P GPS UIF QVSQPTFT PG UIJT MFDUVSF XF XJMM UBLF GPS HSBOUFE UIBU DPODSFUF FOUJUJFT FYJTU F�H�
UBCMFT DIBJST SJWFST TUBST QFSTPOT FUD�

þ � ÿÿ



"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

$PODSFUF WT� "CTUSBDU &OUJUJFT

&YBNQMFT PG "CTUSBDU &OUJUJFT

⋅ /BUVSBM DBOEJEBUFT GPS BCTUSBDU 	WJ[� OPO�DPODSFUF
 FOUJUJFT BSF�
⋅ .BUIFNBUJDBM 0CKFDUT 	TFUT OVNCFST GSBDUJPOT TRVBSF SPPUT WFDUPST QSJNFT ���
⋅ 1SPQPTJUJPOT⋅ 1SPQFSUJFT 	DPMPST TIBQFT TJ[FT ���
⋅ 7JSUVFT 	XJTEPN IPOFTUZ IVNJMJUZ ���
⋅ 'JDUJPOBM &OUJUJFT 	)BSSZ 1PUUFS 4IFSMPDL )PMNFT ���


⋅ 5IJT JT B DMBTTJàDBUJPO CBTFE FOUJSFMZ PO CSVUF JOUVJUJPO TP JEFBMMZ XF XBOU B NPSF QSFDJTF
EFàOJUJPO PG UIF EJTUJODUJPO CFUXFFO DPODSFUF BOE BCTUSBDU FOUJUZ�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

$PODSFUF WT� "CTUSBDU &OUJUJFT

5IF $PODSFUF�"CTUSBDU %JTUJODUJPO

⋅ "CTUSBDU FOUJUJFT BSF PGUFO DIBSBDUFSJ[FE VTJOH UIF GPMMPXJOH IFVSJTUJDT�
ŋ� $PODSFUF FOUJUJFT IBWF PCTFSWBCMF QSPQFSUJFT TVDI BT DPMPST TIBQFT TJ[FT TNFMMT

XIFSFBT BCTUSBDU FOUJUJFT PGUFO MBDL UIFTF�
Ō� $PODSFUF FOUJUJFT IBWF TQBUJBM MPDBUJPOT� 5IFZ BSF MPDBUFE JO TQBDF BOE UJNF� #Z

DPOUSBTU BCTUSBDU FOUJUJFT BSF UZQJDBMMZ DPODFJWFE PG BT USBOTDFOEFOU�MPDBUFE PVUTJEF
TQBDF BOE UJNF�

ō� 0OMZ DPODSFUF FOUJUJFT BSF HFOFSBMMZ BTTVNFE IBWF DBVTBM JOáVFODF PO TVSSPVOEJOH
PCKFDUT� 'PS FYBNQMF ZPV DBO CBOH ZPVS IFBE BHBJOTU B EPPS CVU ZPV DBOOPU CBOH
ZPVS BIFBE BHBJOTU B OVNCFS�

⋅ 5IJT DMBTTJàDBUJPO XPSLT WFSZ XFMM GPS TFWFSBM DBTFT CVU OPU TP XFMM GPS PUIFST�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

$PODSFUF WT� "CTUSBDU &OUJUJFT

5IF $PODSFUF�"CTUSBDU %JTUJODUJPO 	DPOU�


⋅ -FU�T àSTU DPOTJEFS TPNF DMFBS DBTFT�

5BCMF ü

ìñûüñöïýñûðñöï îíéüýúíû ÷î ë÷öëúíüí éöì éêûüúéëü íöüñüñíû

3JWFST 5BCMFT /VNCFST 7JSUVFT
4IBQF ✓ ✓ × ×
4J[F ✓ ✓ × ×
$PMPS ✓ ✓ × ×
4QBUJBM -PDBUJPO ✓ ✓ × ×
$BVTBM *OUFSBDUJPOT ✓ ✓ × ×
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

$PODSFUF WT� "CTUSBDU &OUJUJFT

5IF $PODSFUF�"CTUSBDU %JTUJODUJPO 	DPOU�


⋅ "OE OPX GPS TPNF NPSF EJGàDVMU DBTFT�

5BCMF ý

ìñûüñöïýñûðñöï îíéüýúíû ÷î ë÷öëúíüí éöì éêûüúéëü íöüñüñíû

FMFDUSPOT DPMPST TQBDF�UJNF
4IBQF × ×  
4J[F ✓ × ✓
$PMPS × ✓ ×
4QBUJBM -PDBUJPO ✓  ×
$BVTBM *OUFSBDUJPOT ✓   
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

$PODSFUF WT� "CTUSBDU &OUJUJFT

5IF $PODSFUF�"CTUSBDU %JTUJODUJPO 	DPOU�


⋅ "O BMUFSOBUJWF UP UIJOLJOH PG DPODSFUF WT� BCTUSBDU FOUJUJFT JO UFSNT PG PCTFSWBCMF QSPQFSUJFT
TQBUJBM MPDBUJPO BOE DBVTBM JOáVFODF JT UP UIJOL PG BCTUSBDU FOUJUJFT BT BCTUSBDUJPOT GSPN
DPODSFUF FOUJUJFT�

⋅ 'PS FYBNQMF TVQQPTF ZPV IBWF B DPMMFDUJPO PG GPVS NBSCMFT JO GSPOU PG ZPV� /PX EJTSFHBSE
	PS BCTUSBDU BXBZ
 BMM GFBUVSFT PG UIFTF NBSCMFT J�F� UIFJS TIBQF DPMPS UIF NBUFSJBM UIFZ BSF
NBEF PG UIFJS EFOTJUZ FUD� %PJOH UIJT ZPV XJMM TPPO CF MFGU XJUI POMZ UIFJS OVNCFS WJ[� Ŏ�
4P UIF OVNCFS GPVS JT BO BCTUSBDUJPO GSPN UIF DPMMFDUJPO PG NBSCMFT�

⋅ %FàOJOH BCTUSBDU FOUJUJFT JO UFSNT PG BCTUSBDUJPOT GSPN DPODSFUF FOUJUJFT DBO FJUIFS CF
DPODFJWFE PG BT B QTZDIPMPHJDBM QSPDFTT PS B NFUBQIZTJDBM SFMBUJPO�

⋅ øûāëð÷ô÷ïñëéô øú÷ëíûû
"CTUSBDU FOUJUJFT BSF KVTU UIPTF FOUJUJFT UIBU DBO CF DPODFQUVBMJ[FE UISPVHI B
QTZDIPMPHJDBM QSPDFTT PG BCTUSBDUJOH BXBZ PUIFS GFBUVSFT�⋅ õíüéøðāûñëéô úíôéüñ÷ö
"O BCTUSBDU FOUJUZ JT KVTU UIF FOUJUZ UIBU JT MFGU XIFO BMM PUIFS GFBUVSFT PG B DPODSFUF
FOUJUZ IBT CFFO BCTUSBDUFE BXBZ�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

0VUMJOF

"CTUSBDU &OUJUJFT

6OJWFSTBMT
1SPQFSUJFT

/PNJOBMJTN

.BUIFNBUJDBM 0CKFDUT
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

1SPQFSUJFT

5IF 0OUPMPHJDBM 4UBUVT PG 1SPQFSUJFT

⋅ -FU�T UVSO PVS BUUFOUJPO OPX UP QSPQFSUJFT�

⋅ 1SPQFSUJFT TVDI BT TIBQF 	F�H� SPVOEOFTT
 BOE DPMPS 	F�H� CMVF
 BSF PGUFO DPOTJEFSFE UP CF
FYBNQMFT PG TP�DBMMFE VOJWFSTBMT�

⋅ 6OJWFSTBMT BSF FOUJUJFT UIBU BSF SFQFBUBCMF WJ[� DBQBCMF PG CFJOH JOTUBOUJBUFE BU NVMUJQMF
MPDBUJPOT BU PODF CZ TFWFSBM EJGGFSFOU FOUJUJFT�

⋅ 'PS FYBNQMF SJHIU OPX UIFSF BSF NVMUJQMF UIJOHT JO UIJT SPPN UIBU BSF SPVOE�⋅ *O PUIFS XPSET SJHIU OPX UIFSF BSF NVMUJQMF PCKFDUT JO UIJT SPPN UIBU JOTUBOUJBUF UIF
QSPQFSUZ PG SPVOEOFTT�

⋅ 4P XF NBZ EJTUJOHVJTI CFUXFFO QSPQFSUJFT UIBU BSF NVMUJQMZ JOTUBOUJBUFE 	VOJWFSTBMT
 BOE
QSPQFSUJFT UIBU BSF OPU 	QBSUJDVMBST
�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

1SPQFSUJFT

1MBUPOJTN

⋅ "DDPSEJOH UP 1MBUP UIFSF BSF VOJWFSTBM FOUJUJFT DBMMFE UIF 	1MBUPOJD
 'PSNT�

⋅ 1MBUPOJD GPSNT JODMVEF GFBUVSFT TVDI BT CFBVUZ KVTUJDF UIF HPPE CVU BMTP DPMPST TIBQFT FUD�

⋅ *O BEEJUJPO UP CFJOH SFQFBUBCMF 1MBUP IPMET UIBU UIF GPSNT BSF 	B
 USBOTDFOEFOU 	C
 JEFBM BOE
	D
 POMZ B QSJPSJ LOPXBCMF�

	B
 üúéöûëíöìíöëí
5IF GPSNT FYJTU PVUTJEF PG TQBDF BOE UJNF�UIFZ IBWF OP TQBUJBM PS UFNQPSBM MPDBUJPO�

	C
 ñìíéô
5IF GPSNT BSF QFSGFDUJPOT� 'PS FYBNQMF UIF GPSN PG CFBVUZ JT FOUJSFMZ CFBVUJGVM JO
DPOUSBTU UP DPODSFUF FOUJUJFT UIBU NBZ JOTUBOUJBUF UIF GPSN CFBVUZ� 4VDI FOUJUJFT BSF OFWFS
FOUJSFMZ CFBVUJGVM�

	D
 é øúñ÷úñ
5IF GPSNT DBO POMZ CF LOPXO 	PS VOEFSTUPPE
 CZ QVSF SFBTPOJOH�OPU CZ PCTFSWBUJPO
PS BOZ LJOE PG TFOTF QFSDFQUJPO� "MUIPVHI ZPV NBZ QFSDFJWF UIF CFBVUZ JOTUBOUJBUFE
CZ TPNF FOUJUZ ZPV DBO OFWFS QFSDFJWF UIF GPSN PG CFBVUZ BDDPSEJOH UP 1MBUP�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

1SPQFSUJFT

*OUFSMVEF� " 1SJPSJ WT� " 1PTUFSJPSJ

⋅ *O QIJMPTPQIZ BO JNQPSUBOU EJTUJODUJPO JT UIF EJTUJODUJPO CFUXFFO B QSJPSJ LOPXMFEHF BOE B
QPTUFSJPSJ LOPXMFEHF�

⋅ " QSJPSJ LOPXMFEHF JT UIF LJOE PG LOPXMFEHF UIBU DBO CF BDRVJSFE 	JO QSJODJQMF PS QSBDUJDF

CZ SFBTPOJOH BMPOF� 4P GPS FYBNQMF MPHJDBM USVUIT 	Q ∨ ¬Q
 NBUIFNBUJDBM USVUIT 	Ō�Ō�Ŏ
 PS
BOBMZUJDBM USVUIT 	BMM WJYFOT BSF GFNBMF
 XPVME DPVOU BT B QSJPSJ LOPXMFEHF 	JG LOPXO
�

⋅ #Z DPOUSBTU B QPTUFSJPSJ LOPXMFEHF JT UIF LJOE PG LOPXMFEHF UIBU SFRVJSFT TPNFUIJOH
CFZPOE SFBTPOJOH OBNFMZ FNQJSJDBM FWJEFODF� 'PS FYBNQMF UIBU TPNF TXBOT BSF XIJUF PS
UIBU JU JT SBJOJOH DBO POMZ CF LOPXO CZ FNQJSJDBM PCTFSWBUJPO�

üý � ÿÿ



"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

1SPQFSUJFT

"SJTUPUMF�T 7JFX PG 6OJWFSTBMT

⋅ "DDPSEJOH UP "SJTUPUMF QSPQFSUJFT BSF JNNBOFOU J�F� JOTUBOUJBUFE JO TQBDF BOE UJNF BOE
MPDBUFE XIFSF UIF PCKFDUT UIBU JOTUBOUJBUF UIFN BSF MPDBUFE�

⋅ *O PUIFS XPSET PO "SJTUPUMF�T WJFX UIF QSPQFSUZ SPVOEOFTT FYJTUT JO BMM UIF DPODSFUF PCKFDUT
UIBU JOTUBOUJBUF UIJT QSPQFSUZ� 4JODF UIJT QSPQFSUZ JT SFQFBUBCMF JU JT B VOJWFSTBM�

⋅ %BWJE "SNTUSPOH B DPOUFNQPSBSZ QSPQPOFOU PG UIF "SJTUPUFMJBO WJFX PG QSPQFSUJFT
NBJOUBJOT OPU POMZ UIBU QSPQFSUJFT BSF SFQFBUBCMF 	VOJWFSTBM
 MPDBUFE JO TQBDF BOE UJNF
	XIPMMZ MPDBUFE BU FBDI PG UIFJS JOTUBOUJBUJPOT
 CVU BMTP UIBU UIFZ BSF UIFSFGPSF PCTFSWBCMF CZ
PSEJOBSZ FNQJSJDBM NFBOT� *O PUIFS XPSET QSPQFSUJFT DBO POMZ CF VOEFSTUPPE UISPVHI
FYQFSJFODF�

⋅ 4P PO UIJT LJOE PG OBUVSBMJTU WJFX PG QSPQFSUJFT ZPV DPNF UP LOPX XIJDI QSPQFSUJFT UIFSF
BSF JO UIF TBNF XBZ ZPV DPNF UP LOPX XIJDI DPODSFUF PCKFDUT UIFSF BSF� CZ PCTFSWBUJPO�

üþ � ÿÿ



"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

1SPQFSUJFT

5FSNJOPMPHZ

⋅ úíéôñûõ éê÷ýü ýöñþíúûéôû
5IJT JT UIF WJFX UIBU UIFSF BSF VOJWFSTBMT�

⋅ øôéü÷öñûõ éê÷ýü ýöñþíúûéôû
5IF WJFX UIBU 	B
 UIFSF BSF VOJWFSTBMT BOE 	C
 UIBU UIFZ IBWF UIF GFBUVSFT UIBU 1MBUP BTTVNFE
UIFN UP IBWF� JNNBOFODF JEFBMJUZ BOE B QSJPSJUZ�

⋅ ö÷õñöéôñûõ éê÷ýü ýöñþíúûéôû
5IF WJFX UIBU UIFSF BSF OP VOJWFSTBMT�

⋅ ë÷öëíøüýéôñûõ éê÷ýü ýöñþíúûéôû
5IF WJFX UIBU UIFSF BSF VOJWFSTBMT CVU UIBU UIFZ BSF NJOE�EFQFOEFOU FOUJUJFT� 6OJWFSTBMT BSF
QTZDIPMPHJDBM BCTUSBDUJPOT GSPN DPODSFUF FOUJUJFT� 	XIJMF UIJT JT FYQMJDJUMZ OPU B OPNJOBMJTU
WJFX JU JT BO BOUJ�SFBMJTU WJFX PG VOJWFSTBMT
�

üÿ � ÿÿ



"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

1SPQFSUJFT

3FBMJTN BCPVU 6OJWFSTBMT� 0OF PWFS .BOZ

⋅ 5IF DMBTTJD BSHVNFOU GPS úíéôñûõ éê÷ýü ýöñþíúûéôû JT UIF TP�DBMMFE 0OF PWFS .BOZ
BSHVNFOU�

⋅ 5IJT BSHVNFOU QSPDFFET BT GPMMPXT�
ŋ� 5IFSF BSF SFE IPVTFT SFE SPTFT BOE SFE DBST�
Ō� 5IFSFGPSF UIFTF IPVTFT SPTFT BOE DBST IBWF TPNFUIJOH JO DPNNPO� UIF VOJWFSTBM

SFEOFTT�

⋅ 4P GSPN UIF PCTFSWBUJPO UIBU UIFSF BSF NBOZ PCKFDUT UIBU TIBSF B POF TJOHMF GFBUVSF JU JT
DPODMVEFE UIBU UIFSF NVTU FYJTU B VOJWFSTBM DPSSFTQPOEJOH UP UIF GFBUVSF UIBU FBDI PG UIF
PCKFDUT TIBSF�

üĀ � ÿÿ



"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

1SPQFSUJFT

0OF PWFS .BOZ

⋅ 'PSNBMMZ UIF 0OF PWFS .BOZ BSHVNFOU BMXBZT UBLFT SPVHIMZ UIF GPMMPXJOH GPSN�
ŋ� 5IFSF JT BO Y BOE Y JT ' BOE UIFSF JT B Z BOE Z JT ' BOE Y JT OPU JEFOUJDBM UP Z�
Ō� 4P UIFSF FYJTUT B VOJWFSTBM '�OFTT UIBU CPUI Y BOE Z JOTUBOUJBUF�

⋅ 5IJT BSHVNFOU GPSN DBO OPX CF VTFE UP EFNPOTUSBUF UIF FYJTUFODF PG B WFSZXJEF SBOHF PG
VOJWFSTBMT�

⋅ 4JNQMZ BTTVNF UIBU ' JT AUIF QSPQFSUZ PG CFJOH B DIBJS� PS AUIF QSPQFSUZ PG CFJOH B EPH PS B
DBU� PS AUIF QSPQFSUZ PG CFJOH JO UIJT SPPN� PS ���

⋅ "DDFQUJOH UIF 0OF PWFS .BOZ BSHVNFOU JO UIJT GPSN UIVT MFBET UP XIBU JT OPSNBMMZ DBMMFE BO
BCVOEBOU UIFPSZ PG VOJWFSTBMT�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

1SPQFSUJFT

3FTUSJDUJOH 0OF PWFS .BOZ

⋅ )PXFWFS JG GPS FYBNQMF ZPV BSF QBSUJBM UP 0DLIBN�T 3B[PS BOE HFOFSBMMZ JODMJOFE UPXBSET
MJNJUJOH UIF OVNCFS PG FOUJUJFT QPTJUFE JO ZPVS POUPMPHZ ZPV NJHIU XBOU UP USZ UP SFTUSJDU
BQQMJDBUJPOT PG UIF 0OF PWFS .BOZ BSHVNFOU GPSN�

⋅ "SNTUSPOH GPS FYBNQMF IBT BSHVFE UIBU UIF 0OF PWFS .BOZ BSHVNFOU TIPVME CF SFTUSJDUFE UP
DBTFT JO XIJDI UIF PCKFDUT JO UIF àSTU QSFNJTF BSF HFOVJOFMZ TJNJMBS JO B DFSUBJO SFTQFDU�

⋅ "DDPSEJOH UP "SNTUSPOH UIF BSHVNFOU TIPVME POMZ BQQMZ UP UZQFT PG PCKFDUT UIBU BSF
SFDPHOJ[FE CZ PVS CFTU QIZTJDBM UIFPSJFT TJODF POMZ TVDI UIFPSJFT DBO SFWFBM HFOVJOF
TJNJMBSJUJFT BNPOH WBSJPVT FOUJUJFT�

⋅ 5IJT PG DPVSTF SVMFT PVU VOJWFSTBMT TVDI BT CFJOH B DIBJS BOE CFJOH B EPH PS B DBU� BOE CFJOH JO
UIJT SPPN TJODF OFJUIFS PG UIFTF QSPQFSUJFT BSF SFDPHOJ[FE CZ PVS CFTU QIZTJDBM UIFPSJFT BT
HFOVJOF TJNJMBSJUJFT CFUXFFO GVOEBNFOUBM FOUJUJFT�

⋅ #Z UBLJOH UIJT BQQSPBDI POF FOET VQ XJUI B TP�DBMMFE TQBSTF UIFPSZ PG VOJWFSTBMT�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

1SPQFSUJFT

"SHVNFOUT "HBJOTU 0OF PWFS .BOZ

⋅ )PXFWFS TPNF QIJMPTPQIFST F�H� 2VJOF IBS BSHVFE UIBU UIF 0OF PWFS .BOZ JT OPU B
MFHJUJNBUF BSHVNFOU JO GBWPS PG VOJWFSTBMT BT JU JT QMBJOMZ JOWBMJE�

⋅ 5IBU UIF BSHVNFOU JT JOWBMJE JT GBJSMZ FBTZ UP TFF XIFO JU JT SFHJNFOUFE JO àSTU�PSEFS MPHJD�
⋅ -FU ' EFOPUF� JT SFE�⋅ -FU ) EFOPUF� JT B IPVTF�⋅ -FU 3 EFOPUF� JT B SPTF�

⋅ 8F DBO TUBUF UIF àSTU QSFNJTF PG UIF 0OF PWFS .BOZ BSHVNFOU BT GPMMPXT UIFO�
ŋ� ∃Y∃Z('	Y
 ∧ )	Y
 ∧ '	Z
 ∧ 3	Z
) ∧ Y ≠ Z)

⋅ 5IF QSPCMFN PG DPVSTF JT UIBU JU EPFT OPU GPMMPX GSPN UIJT QSFNJTF UIBU UIFSF FYJTU BOZUIJOH
CVU UXP UIJOHT OBNFMZ Y BOE Z� BOE UIFTF BSF KVTU DPODSFUF QBSUJDVMBST OBNFMZ B 	SFE

IPVTF BOE B 	SFE
 SPTF�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

1SPQFSUJFT

"SHVNFOUT "HBJOTU 0OF PWFS .BOZ 	DPOU�


⋅ 5P TFF UIJT DPOTJEFS IPX UIF JOUFOEFE DPODMVTJPO PG UIF 0OF PWFS .BOZ BSHVNFOU XPVME
OFFE UP CF SFHJNFOUFE�

⋅ -FU H EFOPUF UIF VOJWFSTBM� SFEOFTT⋅ -FU *	YZ
 EFOPUF� Y JOTUBOUJBUFT Z

Ō� ∃[([ � H ∧ (∃Y()	Y
 ∧ *	Y[
) ∧ ∃Z(3	Z
 ∧ *	Z[
) ∧ Y ≠ Z)
⋅ #VU BHBJO UIJT DPODMVTJPO TJNQMZ EPFT OPU GPMMPX GSPN UIF àSTU QSFNJTF�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

1SPQFSUJFT

"SHVNFOUT "HBJOTU 0OF PWFS .BOZ 	DPOU�


⋅ 5IF RVFTUJPO PG DPVSTF JT XIBU UIJT SFBMMZ TIPXT�

⋅ "SNTUSPOH GPS FYBNQMF TJNQMZ SFKFDUT UIJT QPJOU�TJNQMZ QPJOUJOH PVU UIBU XIFO UIFSF JT B
HFOVJOF TJNJMBSJUZ JO OBUVSF UIFSF NVTU CF TPNF FOUJUZ UIBU FYQMBJOT PS HSPVOET UIJT
TJNJMBSJUZ�

⋅ &WFO JG UIF DPODMVTJPO PG UIF 0OF PWFS .BOZ BSHVNFOU EPFTO�U GPMMPX GSPN UIF QSFNJTF JO àSTU
PSEFS MPHJD UIJT TJNJMBSJUZ OFFET FYQMBJOJOH OPOFUIFMFTT�

⋅ 4P "SNTUSPOH FGGFDUJWFMZ BTTVNFT UIBU UIF BSHVNFOU UIBU 2VJOF JT DMBJNJOH UP CF JOWBMJE JT
OPU UIF SJHIU GPSN PG UIF 0OF PWFS .BOZ BSHVNFOU� 4QFDJàDBMMZ 2VJOF�T WFSTJPO PG UIF
BSHVNFOU JT FOUIZNFNBUJD� 5IF DPSSFDU BSHVNFOU BDUVBMMZ JOWPMWFT B DPVQMF PG UBDJU
QSFNJTFT UIBU SFáFDU UIBU UIFTF TJNJMBSJUJFT OFFE FYQMBOBUJPO�

⋅ /#� "O BSHVNFOU JT TBJE UP CF FOUIZNFNBUJD XIFO JUT JOWBMJEJUZ DBO CF FYQMBJOFE BT B SFTVMU
PG NJTTJOH POF PS NPSF 	SFMFWBOU
 QSFNJTFT�

⋅ 'PS FYBNQMF UIF BSHVNFOU A4PDSBUFT JT IVNBO� 5IFSFGPSF 4PDSBUFT JT NPSUBM� JT
FOUIZNFNBUJD� *U JT JOWBMJE CVU POMZ CFDBVTF B SFMFWBOU QSFNJTF OBNFMZ A"MM IVNBOT BSF
NPSUBM� IBT CFFO TVQQSFTTFE�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

1SPQFSUJFT

"SHVNFOUT "HBJOTU 0OF PWFS .BOZ 	DPOU�


⋅ 4P BDDPSEJOH UP "SNTUSPOH UIF 0OF PWFS .BOZ BSHVNFOU GPSN JT SFBMMZ UIF GPMMPXJOH�
ŋ� 5IFSF BSF IPVTFT BOE SPTFT UIBU BSF SFE�
Ō� *G TPNF IPVTFT BOE TPNF SPTFT BSF CPUI SFE UIFZ BSF HFOVJOFMZ TJNJMBS JO TPNF XBZ�
ō� *G B HSPVQ PG PCKFDUT BSF HFOVJOFMZ TJNJMBS JO TPNF XBZ UIFO UIFSF NVTU CF B DPNNPO

FOUJUZ UIBU UIFZ BMM JOTUBOUJBUF B VOJWFSTBM UIBU FYQMBJOT PS HSPVOET UIFJS TJNJMBSJUZ�
Ŏ� 5IFSFGPSF UIFSF JT B VOJWFSTBM SFEOFTT UIBU UIFTF IPVTFT BOE SPTFT JOTUBOUJBUF�

⋅ 0G DPVSTF XIJMF UIJT BSHVNFOU JT WBMJE 2VJOF XPVME BSHVF UIBU JU JT VOTPVOE TJODF IF XPVME
UBLF UIF UIJSE QSFNJTF UP CF GBMTF�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

1SPQFSUJFT

5SVUINBLFS 5IFPSZ

⋅ "SNTUSPOH�T DPNNJUNFOU UP UIF WBMJEJUZ BOE TPVOEOFTT PG UIF 0OF PWFS .BOZ BSHVNFOU JT B
DPOTFRVFODF PG BOPUIFS NPSF TQFDJàD NFUB�POUPMPHJDBM DPNNJUNFOU OBNFMZ UIF
DPNNJUNFOU UP UIF USVUINBLFS QSJODJQMF 	5.
�
	5.
 &WFSZ USVUI IBT B USVUINBLFS� *O PUIFS XPSET GPS FWFSZ USVUI UIFSF JT TPNF FOUJUZ PS

FOUJUJFT UIBU NBLF JU USVF�

⋅ 5IJT QSJODJQMF DPNFT XJUI IFBWZ POUPMPHJDBM DPNNJUNFOUT OBNFMZ UIBU XIFOFWFS B TFOUFODF
JT USVF F�H� AUIJT áPXFSQPU XFJHIT POF LJMPHSBN� UIFO ZPV BSF DPNNJUUFE UP UIFSF CFJOH
FOUJUJFT 	DPODSFUF PS BCTUSBDU
 UIBU NBLF JU USVF F�H� UIF QSPQFSUZ PG XFJHIJOH POF LJMPHSBN�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

1SPQFSUJFT

*OUFSMVEF� 4FDPOE�0SEFS 1SFEJDBUF -PHJD

⋅ 8IJMF 2VJOF BSHVFE UIBU UIF 0OF PWFS .BOZ BSHVNFOU XBT JOWBMJE UIJT XBT CBTFE PO UIF
BTTVNQUJPO UIBU UIF DPSSFDU MPHJD UP VTF JT àSTU�PSEFS MPHJD� "OE TJODF àSTU�PSEFS MPHJD JT
MJNJUFE UP RVBOUJàDBUJPO PWFS JOEJWJEVBMT JU JT TJNQMZ OPU QPTTJCMF UP SFBDI DPODMVTJPOT UIBU
XPVME JOWPMWF RVBOUJàDBUJPO PWFS QSPQFSUJFT� *O àSTU�PSEFS MPHJD UIFTF BSF OPSNBMMZ USFBUFE
BT TFUT PG JOEJWJEVBMT
�

⋅ )PXFWFS JG POF UPPL TFDPOE�PSEFS QSFEJDBUF MPHJD UP CF UIF DPSSFDU MPHJD UIFO UIF 0OF PWFS
.BOZ BSHVNFOU XPVME CF WBMJE 	BOE OPU FOUIZNFNBUJD
� )FSF JT XIZ�

⋅ *O àSTU�PSEFS MPHJD UIFSF JT B SVMF PG FYJTUFOUJBM HFOFSBMJ[BUJPO� 5IJT SVMF TJNQMZ TBZT UIBU
XIFOFWFS B GPSNVMB TVDI BT 	ŋ�
 JT USVF ZPV NBZ JOGFS 	Ō�


	ŋ
 '	B

	Ō
 ∃Y('	Y
)
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

1SPQFSUJFT

*OUFSMVEF� 4FDPOE�0SEFS 1SFEJDBUF -PHJD 	DPOU�


⋅ 4JODF JO TFDPOE�PSEFS MPHJD RVBOUJàFST NBZ SBOHF PWFS CPUI JOEJWJEVBMT BOE QSFEJDBUFT
	QSPQFSUJFT
 UIF SVMF PG FYJTUFOUJBM HFOFSBMJ[BUJPO DBO CF VTFE JO UIF GPMMPXJOH XBZ�
	ŋ�
 '	B

	Ō�
 ∃'('	B
)

⋅ /PX JG XF BQQMZ UIJT UP B TFOUFODF TVDI BT A5IFSF BSF SFE IPVTFT BOE UIFSF BSF SFE DBST�
XIJDI NBZ CF USBOTMBUFE BT GPMMPXT�
	ō�
 ∃Y∃Z()	Y
 ∧ 3	Y
 ∧ $	Z
 ∧ 3	Z
 ∧ Y ≠ Z)

⋅ 6TJOH UIF SVMF PG FYJTUFOUJBM HFOFSBMJ[BUJPO XF NBZ OPX JOGFS UIF DPODMVTJPO PG UIF 0OF PWFS
.BOZ BSHVNFOU OBNFMZ�
	Ŏ�
 ∃'∃Y∃Z()	Y
 ∧ '	Y
 ∧ $	Z
 ∧ '	Z
 ∧ Y ≠ Z)

⋅ "OE GSPN UIJT JU GPMMPXT�
	ŏ�
 ∃'∃Y('	Y
)
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

1SPQFSUJFT

*OUFSMVEF� 4FDPOE�0SEFS 1SFEJDBUF -PHJD 	DPOU�


⋅ )PXFWFS VTJOH TFDPOE�PSEFS MPHJD NJHIU CF DPOTJEFSFE QSPCMFNBUJD GPS B WBSJFUZ PG SFBTPOT�

⋅ 'JSTU PO UIJT JOUFSQSFUBUJPO PG TFDPOE�PSEFS MPHJD UIF WBMJEJUZ PG UIF 0OF PWFS .BOZ BSHVNFOU
JT FTTFOUJBMMZ CVJMU JOUP UIF MPHJD TP JU NJHIU TFFN TPNFXIBU RVFTUJPO�CFHHJOH UP BQQFBM UP JU
XIFO USZJOH UP KVTUJGZ SFMZJOH PO UIBU BSHVNFOU�

⋅ 'PS FYBNQMF 2VJOF NBJOUBJOFE UIBU XIFUIFS PS OPU UIFSF FYJTU TVDI UIJOHT BT QSPQFSUJFT PS
VOJWFSTBMT TIPVMEO�U GPMMPX GSPN MPHJD BMPOF�

⋅ 4FDPOE VOMJLF àSTU�PSEFS MPHJD TFDPOE�PSEFS MPHJD JT LOPXO UP CF JODPNQMFUF� 5IBU JT JU JT
LOPXO UIBU UIFSF BSF WBMJE BSHVNFOUT JO TFDPOE�PSEFS MPHJD UIBU DBOOPU CF QSPWFE PS
EJTQSPWFE JO UIF MPHJD� #FDBVTF PG UIJT JU JT OPU QPTTJCMF UP BDUVBMMZ QSPWF UIBU UIF MPHJD JT
DPOTJTUFOU� 5IJT JO JUTFMG JT B TUSPOH SFBTPO UP CF TLFQUJDBM PG BQQFBMT UP TFDPOE�PSEFS MPHJD�

⋅ 5IJSE UIFSF BSF BMUFSOBUJWF WFSTJPOT PG TFDPOE�PSEFS MPHJD XIFSF UIF TFDPOE�PSEFS RVBOUJàFST
BSF OPU POUPMPHJDBMMZ DPNNJUUJOH� 4P FWFO UIPVHI POF DBO RVBOUJGZ PWFS QSFEJDBUFT 	WJ[�
QSPQFSUJFT
 POF DBOOPU DPODMVEF GSPN UIJT UIBU UIFTF QSPQFSUJFT FYJTU�

⋅ *U JT JNQPSUBOU UP OPUF UIPVHI UIBU NFUBQIZTJDJBOT TVDI BT "SNTUSPOH EP OPU BQQFBM UP
TFDPOE�PSEFS MPHJD UP NBLF UIFJS DBTF GPS UIF WBMJEJUZ PG UIF
0OF PWFS .BOZ BSHVNFOU�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

1SPQFSUJFT

1BSBQISBTJOH "XBZ $PNNJUNFOUT UP 6OJWFSTBMT

⋅ #VU XIBU TIPVME UIF 2VJOFBO TBZ BCPVU TFOUFODFT TVDI BT UIF GPMMPXJOH
	ŋ
 3FE JT NPSF TJNJMBS UP QJOL UIBO JU JT UP CMVF�

⋅ 'PMMPXJOH UIF TUBOEBSE 2VJOFBO NFUIPE PG EFUFSNJOJOH UIF POUPMPHJDBM DPNNJUNFOUT PO UIF
CBTJT PG SFHJNFOUBUJPO JOUP àSTU�PSEFS MPHJD POF NJHIU UIJOL UIBU TFOUFODFT TVDI BT UIFTF
DPNNJUT VT UP UIF FYJTUFODF PG WBSJPVT DPMPST BT UIF NPTU OBUVSBM SFHJNFOUBUJPO PG UIJT
TFOUFODF BQQFBST UP CF UIF GPMMPXJOH�

	Ō
 4	SQC


⋅ )FSF 4 EFOPUFT UIF QSFEJDBUF A JT NPSF TJNJMBS UP UIBO � BOE S Q BOE C BSF OBNFT GPS UIF
DPMPST SFE QJOL BOE CMVF SFTQFDUJWFMZ�

⋅ #VU GSPN 	Ō
 VTJOH FYJTUFOUJBM HFOFSBMJ[BUJPO B DPNNJUNFOU UP UIF FYJTUFODF PG SFE QJOL BOE
CMVF TFFNT UP GPMMPX�

	ō
 ∃Y∃Z∃[(4	YZ[
)�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

1SPQFSUJFT

1BSBQISBTJOH "XBZ $PNNJUNFOUT UP 6OJWFSTBMT 	DPOU�


⋅ 8JUI SFTQFDU UP UIJT QSPCMFN UIF 2VJOFBO BQQFBST UP IBWF UXP PQUJPOT�
0QUJPO ü
1SPEVDF BO BMUFSOBUJWF SFHJNFOUBUJPO PG UIF TFOUFODF UIBU BWPJET DPNNJUNFOU UP UIF
FYJTUFODF PG DPMPST ZFU DPOWFZT UIF TBNF USVUI DPOEJUJPOBM DPOUFOU�
0QUJPO ý
"SHVF TPNFIPX UIBU UIF PSJHJOBM TFOUFODF JT BDUVBMMZ GBMTF�

⋅ 8IJDI PG UIFTF PQUJPOT JT CFUUFS JT QFSIBQT OPU FOUJSFMZ DMFBS� /FJUIFS PQUJPO TFFNT
QBSUJDVMBSMZ HPPE�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

0VUMJOF

"CTUSBDU &OUJUJFT

6OJWFSTBMT

/PNJOBMJTN
/PNJOBMJTN JO 7BSJPVT 'PSNT

.BUIFNBUJDBM 0CKFDUT
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

/PNJOBMJTN JO 7BSJPVT 'PSNT

0TUSJDI /PNJOBMJTN

⋅ 5IF JNNFEJBUF BMUFSOBUJWF UP UIF SFBMJTU WJFXT BCPVU VOJWFSTBMT EJTDVTTFE QSFWJPVTMZ JT
OPNJOBMJTN�

⋅ "T NFOUJPOFE CFGPSF OPNJOBMJTN JT BO BOUJ�SFBMJTU WJFX BDDPSEJOH UP XIJDI UIFSF BSF OP
BCTUSBDU PCKFDUT�

⋅ "DDPSEJOH UP 2VJOF�T QSFGFSSFE WFSTJPO PG OPNJOBMJTN 	TPNFUJNFT SFGFSSFE UP BT 0TUSJDI
/PNJOBMJTN
 UIFSF JT TJNQMZ OP NFUBQIZTJDBM FYQMBOBUJPO PG UIF GBDU UIBU TPNF QSFEJDBUFT
BQQMZ UP NPSF UIBO POF PCKFDU�

⋅ *O TIPSU 2VJOF NBJOUBJOT UIBU UIFSF TJNQMZ BSF OP QSPQFSUJFT� 5IFSF BSF POMZ PCKFDUT�FOUJUJFT
BOE UIFTF FOUJUJFT NBZ FYIJCJU WBSJPVT GFBUVSFT� #VU JO WJSUVF PG XIBU UIFTF FOUJUJFT�PCKFDUT
FYIJCJU UIFTF GFBUVSFT JT JSSFEVDJCMF WJ[� TPNFUIJOH UIBU DBOOPU CF GVSUIFS FYQMBJOFE�

⋅ 'PS PCWJPVT SFBTPOT UIJT WJFX JT OPU QBSUJDVMBSMZ QPQVMBS UPEBZ BT JU TJNQMZ BQQFBST UP SFGVTF
UP HJWF BOTXFST UP SBUIFS QSFTTJOH NFUBQIZTJDBM RVFTUJPOT�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

/PNJOBMJTN JO 7BSJPVT 'PSNT

4FU /PNJOBMJTN

⋅ "O BMUFSOBUJWF UP 0TUSJDI /PNJOBMJTN JT TP�DBMMFE DMBTT PS TFU OPNJOBMJTN�

⋅ 5IF CBTJD JEFB IFSF JT UIBU QSPQFSUJFT BSF TJNQMZ TFUT 	PG JOEJWJEVBMT
� 4P GPS FYBNQMF UIF
QSPQFSUZ PG CFJOH CMVF JT TJNQMZ UIF TFU PG BMM CMVF FOUJUJFT�

⋅ 4JODF TFUT BSF OPU VOJWFSTBMT CVU SBUIFS QBSUJDVMBST BDDPSEJOH UP UIJT DPODFQUJPO PG QSPQFSUJFT
UIFSF BSF OP VOJWFSTBMT� 1SPQFSUJFT BSF QBSUJDVMBST OBNFMZ TFUT PG JOEJWJEVBMT�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

/PNJOBMJTN JO 7BSJPVT 'PSNT

4FU /PNJOBMJTN 	DPOU�


⋅ 5IJT WJFX JT JO NBOZ XBZT B MPU NPSF QBMBUBCMF UIBO 2VJOF�T 0TUSJDI /PNJOBMJTN�

⋅ )PXFWFS TJODF UIJT WJFX DPNNJUT POF UP UIF FYJTUFODF PG TFUT B TUFSO BOUJ�SFBMJTU TVDI BT
2VJOF XPVME PCKFDU UP UIJT WJFX BT NVDI BT BOZ SFBMJTU WJFX�

⋅ 4FU /PNJOBMJTN JT BMTP GBDFE XJUI BOPUIFS JNNFEJBUF QSPCMFN OBNFMZ UIF PCKFDUJPO GSPN
DP�FYUFOTJPO�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

/PNJOBMJTN JO 7BSJPVT 'PSNT

5IF 0CKFDUJPO GSPN $P�&YUFOTJPO

⋅ 5IF BSHVNFOU GSPN DP�FYUFOTJPO DBO CF TVNNBSJ[FE BT GPMMPXT�
⋅ *G UXP TFUT " BOE # IBWF UIF TBNF NFNCFST UIFO " � #�⋅ $POTJEFS UIF UXP QSPQFSUJFT PG AIBWJOH B LJEOFZ� BOE AIBWJOH B IFBSU��⋅ 5IFTF BSF DMFBSMZ EJTUJODU QSPQFSUJFT�⋅ )PXFWFS BT JU UVSOT PVU FWFSZ DSFBUVSF UIBU IBT B LJEOFZ BMTP IBT B IFBSU 	PS BU MFBTU

MFU�T TVQQPTF UIBU UIJT JT UIF DBTF
�⋅ *G TP UIFO UIF TFU PG JOEJWJEVBMT EFOPUFE CZ UIF QSFEJDBUF AIBT B LJEOFZ� JT JEFOUJDBM UP
UIF TFU PG JOEJWJEVBMT EFOPUFE CZ UIF QSFEJDBUF AIBT B IFBSU��⋅ )FODF UIF QSPQFSUJFT PG AIBWJOH B LJEOFZ� BOE AIBWJOH B IFBSU� BSF QSFEJDUFE UP CF
JEFOUJDBM�

⋅ *O NPSF HFOFSBM UFSNT XF EPO�U XBOU PVS UIFPSZ PG QSPQFSUJFT UP QSFEJDU UIBU NFSF
DP�FYUFOTJPO NFBOT JEFOUJUZ�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

/PNJOBMJTN JO 7BSJPVT 'PSNT

3FTQPOEJOH UP UIF 0CKFDUJPO GSPN $P�&YUFOTJPO

⋅ 0OF OBUVSBM TPMVUJPO UP UIF QSPCMFN GSPN DP�FYUFOTJPO JT UP TXJUDI UP JOUFOTJPOT�

⋅ *O QBSUJDVMBS UIF QSPQPOFOU PG TFU OPNJOBMJTN DPVME BSHVF UIBU QSPQFSUJFT TIPVME OPU CF
JEFOUJàFE XJUI NFSF FYUFOTJPOT CVU SBUIFS XJUI JOUFOTJPOT� 8IFSFBT UIF FYUFOTJPO PG B
QSFEJDBUF JT UIF TFU PG JOEJWJEVBMT UIBU BDUVBMMZ JOTUBOUJBUF UIF QSPQFSUZ EFOPUFE CZ UIF
QSFEJDBUF UIF JOUFOTJPO PG B QSFEJDBUF JT B GVODUJPO GSPN QPTTJCMF XPSMET X UP UIF TFUT PG
JOEJWJEVBMT UIBU JOTUBOUJBUF UIF QSPQFSUZ EFOPUFE CZ UIF QSFEJDBUF BU X�

⋅ 4P FWFO UIPVHI FWFSZ DSFBUVSF UIBU BDUVBMMZ IBT B IFBSU BMTP IBQQFOT UP BDUVBMMZ IBWF B
LJEOFZ JU JT OPU UIF DBTF UIBU FWFSZ DSFBUVSF XJUI B IFBSU IBT B LJEOFZ JO FWFSZ QPTTJCMF XPSME�

⋅ )FODF UIF JOUFOTJPOT PG AIBT B LJEOFZ� BOE AIBT B IFBSU� BSF EJGGFSFOU�

⋅ 4P JG QSPQFSUJFT BSF JEFOUJàFE XJUI JOUFOTJPOT UIF QSPCMFN BQQFBST UP HP BXBZ�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

/PNJOBMJTN JO 7BSJPVT 'PSNT

3FTQPOEJOH UP UIF 0CKFDUJPO GSPN $P�&YUFOTJPO 	DPOU�


⋅ )PXFWFS UIF QSPCMFN DPNFT CBDL 	BMCFJU JO B NPSF MJNJUFE XBZ
 XIFO XF DPOTJEFS
QSFEJDBUFT UIBU BSF DP�JOUFOTJPOBM�

⋅ *G UXP QSFEJDBUFT " BOE # IBWF UIF TBNF FYUFOTJPO JO FWFSZ QPTTJCMF XPSME UIFO " � #⋅ $POTJEFS UIF UXP QSPQFSUJFT PG ACFJOH USJMBUFSBM� 	IBWJOH FYBDUMZ UISFF TJEFT
 BOE ACFJOH
USJBOHVMBS� 	IBWJOH FYBDUMZ UISFF BOHMFT
�⋅ 5IFTF TFFN UP CF EJTUJODU QSPQFSUJFT�⋅ )PXFWFS BT JU UVSOT PVU FWFSZ USJMBUFSBM PCKFDU JT BMTP USJMBUFSBM� 5IJT JT USVF JO FWFSZ
QPTTJCMF XPSME⋅ *G TP GPS BOZ XPSME X UIF TFU PG JOEJWJEVBMT EFOPUFE CZ AJT USJMBUFSBM� JO X JT JEFOUJDBM UP
UIF TFU PG JOEJWJEVBMT EFOPUFE CZ UIF QSFEJDBUF AJT USJBOHVMBS� JO X�⋅ )FODF UIF JOUFOTJPOT PG AJT USJMBUFSBM� BOE AJT USJBOHVMBS� BSF JEFOUJDBM�BOE TP UIFZ BSF
QSFEJDUFE UP NFBO UIF TBNF UIJOH�

⋅ *O SFTQPOTF UP UIJT QSPCMFN UIF TFU OPNJOBMJTU NJHIU KVTU CJUF UIF CVMMFU BOE NBJOUBJO UIBU
UIFTF QSFEJDBUFT EP NFBO UIF TBNF UIJOH BOE IFODF UIBU CFJOH USJMBUFSBM BOE CFJOH USJBOHVMBS
JT UIF TBNF UIJOH� 8IFUIFS UIJT JT QMBVTJCMF JT B EJGGFSFOU RVFTUJPO�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

/PNJOBMJTN JO 7BSJPVT 'PSNT

5SPQF 5IFPSZ

⋅ "DDPSEJOH UP 5SPQF 5IFPSZ QSPQFSUJFT BSF NJOE�JOEFQFOEFOU BCTUSBDU FOUJUJFT IPXFWFS UIFZ
BSF OPU VOJWFSTBMT�

⋅ 3BUIFS QSPQFSUJFT TVDI BT DPMPST PS TIBQFT BSF QBSUJDVMBST UIBU BSF JOTUBOUJBUFE BU FBDI
MPDBUJPO XIFSF BO PCKFDU XJUI UIBU QSPQFSUZ JT MPDBUFE�

⋅ 4P GPS FYBNQMF B SFE DBS NBZ JOTUBOUJBUF UIF DPMPS SFEOFTT BOE B SFE IPVTF NBZ BMTP
JOTUBOUJBUF UIF DPMPS SFEOFTT� &BDI PG UIFTF QSPQFSUJFT BSF BCTUSBDU NJOE�JOEFQFOEFOU PCKFDUT
IPXFWFS UIFZ BSF QBSUJDVMBST� 5IFSF JT OP VOJWFSTBM UIBU JT JOTUBOUJBUFE CZ FBDI PCKFDU�

⋅ 5SPQF UIFPSZ IBT B DPVQMF PG BEWBOUBHFT PWFS UIF QSFWJPVT WJFXT� -FU�T DPOTJEFS TPNF PG
UIFN�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

/PNJOBMJTN JO 7BSJPVT 'PSNT

5SPQF 5IFPSZ 	DPOU�


⋅ 'JSTU JG ZPV EJTMJLF UIF JEFB PG VOJWFSTBMT J�F� TPNF BCTUSBDU PCKFDU UIBU DBO CF JOTUBOUJBUFE BU
NVMUJQMF QMBDFT BU POF UJNF UIFO USPQF UIFPSZ NBZ TFFN BQQFBMJOH�

⋅ 4FDPOE BDDPSEJOH UP TPNF QSPQPOFOUT PG USPQF UIFPSZ XF IBWF NPSF SFBTPOT UP CFMJFWF JO
UIF FYJTUFODF PG USPQFT UIBO JO UIF FYJTUFODF PG VOJWFSTBMT� 5SPQFT BSF UIF UIJOHT UIBU XF àSTU
FODPVOUFS JO UIF XPSME J�F� QBSUJDVMBS PDDVSSFODFT PG WBSJPVT QSPQFSUJFT 	SFEOFTT SPVOEOFTT
FUD�
�

⋅ 5IJSET USPQF UIFPSZ JT NPSF UIFPSFUJDBMMZ QBSTJNPOJPVT� *OTUFBE PG QPTJUJOH UXP EJTUJODU
DBUFHPSJFT PG QBSUJDVMBST BOE VOJWFSTBMT BDDPSEJOH UP USPQF UIFPSZ UIFSF BSF POMZ QBSUJDVMBST�

⋅ .PSFPWFS JOTPGBS BT POF XBOUT UP TQFBL PG QSPQFSUJFT JO BCTUSBDUJPO TBZ SFEOFTT PS SPVOEOFTT
UIF USPQF UIFPSJTU DBO USFBU UIFTF BT DPMMFDUJPOT PG USPQFT 	PS TFUT PG USPQFT
� 4P UIF UFSN
ASFEOFTT� KVTU SFGFS UP B DPMMFDUJPO PG USPQFT 	OBNFMZ BMM UIF SFE USPQFT
�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

0VUMJOF

"CTUSBDU &OUJUJFT

6OJWFSTBMT

/PNJOBMJTN

.BUIFNBUJDBM 0CKFDUT
"SHVNFOUT GPS .BUIFNBUJDBM 0CKFDUT
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

"SHVNFOUT GPS .BUIFNBUJDBM 0CKFDUT

5IF *OEJTQFOTBCJMJUZ "SHVNFOU

⋅ 1FSIBQT UIF NPTU PCWJPVT DBOEJEBUFT GPS BCTUSBDU PCKFDUT 	JOTPGBS BT UIFSF BSF BOZ
 BSF
NBUIFNBUJDBM PCKFDUT F�H� OVNCFST�

⋅ 0OF QBSUJDVMBS BSHVNFOU UIBU IBT CFFO HJWFO JO GBWPS PG UIF FYJTUFODF PG OVNCFST EJGGFST
GSPN UIF BSHVNFOUT UIBU XF IBWF DPOTJEFSFE TP GBS� 5IJT BSHVNFOU JT SFGFSSFE UP BT UIF
*OEJTQFOTBCJMJUZ "SHVNFOU�

⋅ 5IF *OEJTQFOTBCJMJUZ "SHVNFOU JT BO BSHVNFOU GPS SFBMJTN BCPVU NBUIFNBUJDBM FOUJUJFT� *U
IBT SPVHIMZ UIF GPMMPXJOH GPSN�

ŋ� 8F PVHIU UP IBWF POUPMPHJDBM DPNNJUNFOU UP BMM UIBU JT JOEJTQFOTBCMF UP PVS CFTU
TDJFOUJàD UIFPSJFT�

Ō� .BUIFNBUJDBM FOUJUJFT BSF JOEJTQFOTBCMF UP PVS CFTU TDJFOUJàD UIFPSJFT�
ō� 5IFSFGPSF 8F PVHIU UP IBWF POUPMPHJDBM DPNNJUNFOU UP NBUIFNBUJDBM FOUJUJFT�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

"SHVNFOUT GPS .BUIFNBUJDBM 0CKFDUT

5IF *OEJTQFOTBCJMJUZ "SHVNFOU 	DPOU�


⋅ 5IF àSTU QSFNJTF GPMMPXT GSPN B DPNNJUNFOU UP OBUVSBMJTN 	BT EJTDVTTFE QSFWJPVTMZ
�

⋅ 5IF TFDPOE QSFNJTF JT BO FNQJSJDBM DMBJN OBNFMZ UIBU BT B NBUUFS PG GBDU NBUIFNBUJDBM
FOUJUJFT 	OVNCFST WFDUPST GSBDUJPOT FUD�
 BSF JOEJTQFOTBCMF UP TDJFOUJàD UIFPSJ[JOH�

⋅ 8IBU JT NFBOU CZ AJOEJTQFOTBCMF� IFSF JT UIBU SFGFSFODF UP WBSJPVT NBUIFNBUJDBM FOUJUJFT JO
DVSSFOU TDJFOUJàD UIFPSJ[JOH DBOOPU CF QBSBQISBTFE BXBZ XJUIPVU EPJOH TJHOJàDBOU EBNBHF
UP UIF FYQMBOBUPSZ TVDDFTT PG UIFTF UIFPSJFT�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

"SHVNFOUT GPS .BUIFNBUJDBM 0CKFDUT

$IBMMFOHJOH UIF 'JSTU 1SFNJTF

⋅ 5IFSF BSF WBSJPVT XBZT UP SFTQPOE UP UIF JOEJTQFOTBCJMJUZ BSHVNFOU�

⋅ 'PS FYBNQMF POF NJHIU RVFTUJPO UIF àSTU QSFNJTF� *O QBSUJDVMBS POF NJHIU BSHVF UIBU TJNQMZ
CFDBVTF TPNF LJOE PG SFQSFTFOUBUJPO JT VTFE JO TPNF TDJFODF BOE QFSIBQT QMBZT BO FTTFOUJBM
SPMF JO UIF TUBUFNFOU PG B QSFWBMFOU TDJFOUJàD UIFPSZ JU EPFT OPU GPMMPX UIBU BSF POUPMPHJDBMMZ
DPNNJUUFE UP UIF FYJTUFODF PG UIF SFQSFTFOUBUJPO�

⋅ 0OF BOBMPHZ EVF UP 1FOFMPQF .BEEZ JT UIF TUBUF PG BUPNJD UIFPSZ BOE POUPMPHJDBM
DPNNJUNFOU UP BUPNT� 5IFSF XBT B QPJOU JO UJNF XIFSF BUPNJD UIFPSZ XBT RVJUF XFMM
FTUBCMJTIFE BOE XIFSF NBOZ SFTFBSDIFST CFMJFWFE UIF QSFEJDUJPOT PG BUPNJD UIFPSZ XFSF
DPSSFDU ZFU XFSF DMFBSMZ TLFQUJDBM BCPVU UIF FYJTUFODF PG BUPNT� *U�T OPU DMFBS UIBU UIFSF JT
BOZUIJOH JOIFSFOUMZ JODPOTJTUFOU BCPVU UIBU�

⋅ "OPUIFS SFTQPOTF UP UIF BSHVNFOU JT UP OPUF UIF XJEFTQSFBE VTF PG JEFBMJ[BUJPOT JO TDJFODF
F�H� UIF BTTVNQUJPO JO NFDIBOJDT UIBU UIFSF BSF GSJDUJPOMFTT TVSGBDFT� *EFBMJ[BUJPOT BSF VTFE UP
TJNQMJGZ WBSJPVT UIFPSJFT BOE NBLF OBUVSBM MBXT FBTJFS UP TUBUF UIFSFCZ NBLJOH JU FBTJFS UP
VTF UIF UIFPSZ JO QSBDUJDF� )PXFWFS WFSZ GFX JG BOZ CFMJFWFT UIBU UIFSF BSF GSJDUJPOMFTT
TVSGBDFT�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

"SHVNFOUT GPS .BUIFNBUJDBM 0CKFDUT

$IBMMFOHJOH UIF 4FDPOE 1SFNJTF

⋅ 5IF PUIFS PQUJPO JT UP DIBMMFOHF UIF TFDPOE QSFNJTF OBNFMZ UIBU UIF TDJFODFT NBLF FTTFOUJBM
SFGFSFODF UP NBUIFNBUJDBM FOUJUJFT�

⋅ 5IF MPHJDJBO BOE QIJMPTPQIFS )BSUSZ 'JFME GPS FYBNQMF IBT USJFE UP TIPX UIBU POF DBO
SFGPSNVMBUF /FXUPOJBO QIZTJDT XJUIPVU RVBOUJGZJOH PWFS BOZ NBUIFNBUJDBM FOUJUJFT
IPXFWFS JU SFNBJOT DPOUSPWFSTJBM XIFUIFS 'JFME XBT TVDDFTTGVMM JO UIJT FOEFBWPS BOE UIF
QSPKFDU XPVME OFFE UP CF FYQBOEFE UP DPWFS BMM TDJFODFT UP CF QFSGFDUMZ FGGFDUJWF�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

"SHVNFOUT GPS .BUIFNBUJDBM 0CKFDUT

#FOBDFSSBG�T EJMFNNB

⋅ 5IF QIJMPTPQIFS 1BVM #FOBDFSSBG BMTP OPUJDFE B NPSF HFOFSBM QSPCMFN XJUI SFHBSET UP UIF
POUPMPHJDBM TUBUVT PG OVNCFST�

⋅ $POTJEFS TPNF TJNQMF NBUIFNBUJDBM USVUI F�H� AŌ � Ō � Ŏ�� *EFBMMZ XF XBOU B TFNBOUJD UIFPSZ
	B UIFPSZ PG NFBOJOH
 UIBU FYQMBJOT XIZ UIJT TUBUFNFOU JT USVF� .PSFPWFS XF BMTP XBOU BO
FQJTUFNPMPHJDBM UIFPSZ UIBU FYQMBJOT IPX XF LOPX UIJT�

⋅ 8IBU #FOBDFSSBG QPJOUFE PVU XBT UIBU JU JT WFSZ EJGàDVMU UP HFU CPUI PG UIFTF UIJOHT BU UIF
TBNF UJNF�

⋅ -FU�T TQFMM PVU #FOBDFSSBG�T BSHVNFOU�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

"SHVNFOUT GPS .BUIFNBUJDBM 0CKFDUT

#FOBDFSSBG�T EJMFNNB 	DPOU�


⋅ $POTJEFS UIF TFOUFODFT CFMPX�
	Ŏ
 5IFSF BSF BU MFBTU UISFF MBSHF DJUJFT PMEFS UIBO /FX :PSL�
	ŏ
 5IFSF BSF MFBTU UISFF QFSGFDU OVNCFST HSFBUFS UIBO ŋő�

⋅ #PUI UIFTF TFOUFODFT IBWF B TJNJMBS TUSVDUVSF BOE BSF JOUVJUJWFMZ USVF CVU XIBU POUPMPHJDBM
DPNNJUNFOUT EP UIFZ JODVS 

⋅ 	Ŏ
 TFFNT UP POUPMPHJDBMMZ DPNNJU VT UP UIF FYJTUFODF PG UISFF DJUJFT�

⋅ 	ŏ
 TFFNT UP POUPMPHJDBMMZ DPNNJU VT UP UIF FYJTUFODF PG 	BU MFBTU
 UISFF 	QFSGFDU
 OVNCFST�
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"CTUSBDU &OUJUJFT 6OJWFSTBMT /PNJOBMJTN .BUIFNBUJDBM 0CKFDUT

"SHVNFOUT GPS .BUIFNBUJDBM 0CKFDUT

#FOBDFSSBG�T EJMFNNB 	DPOU�


⋅ 4P B HPPE TFNBOUJD UIFPSZ 	J�F� B UIFPSZ PG NFBOJOH
 TFFNT UP SFRVJSF TPNF GPSN PG SFBMJTN
F�H� 1MBUPOJTN BCPVU OVNCFST�

⋅ #VU GSPN BO FQJTUFNPMPHJDBM QPJOU PG WJFX UIJT JT TPNFXIBU VOEFTJSBCMF CFDBVTF JG OVNCFST
BSF NJOE�JOEFQFOEFOU BCTUSBDU PCKFDUT UIJT NBLFT JU WFSZ EJGàDVMU UP FYQMBJO IPX XF DPVME
LOPX BOZUIJOH BCPVU UIFN� "GUFS BMM JG OVNCFST BSF NJOE�JOEFQFOEFOU BCTUSBDU PCKFDUT XF
DBOOPU DBVTBMMZ JOUFSBDU XJUI OVNCFST � BOE IFODF BDRVJSJOH BOZ LJOE PG LOPXMFEHF
JOWPMWJOH OVNCFST TFFNT UP CF EJGàDVMU�

⋅ *U TFFNT QMBVTJCMF UIBU UIF XBZ XF DPNF UP LOPX NBUIFNBUJDBM USVUIT JT CZ QSPWJOH UIFN�
"OE JG NBUIFNBUJDT JT TJNQMZ B TZTUFN PG BYJPNT BOE EFEVDUJPO SVMFT UIFO UIF USVUI PG
NBUIFNBUJDBM TUBUFNFOUT GPMMPXT GSPN QSFDJTFMZ UIFTF BYJPNT BOE EFEVDUJPO SVMFT UIFO UIFJS
USVUI DPOEJUJPOT BSF OPU EFUFSNJOFE CZ TPNF SFBMN PG NJOE�JOEFQFOEFOU BCTUSBDU PCKFDUT�

⋅ (JWFO UIJT XF DBOOPU UBLF UIF TFNBOUJDT PG 	ŏ
 UP CF TUSVDUVSBMMZ TJNJMBS UP UIF TFNBOUJDT PG
	Ŏ
� *O QBSUJDVMBS XF DBOOPU VOEFSTUBOE 	ŏ
 BT B TFOUFODF UIBU NBLFT SFGFSFODF UP UISFF
	BCTUSBDU
 PCKFDUT XIPTF FYJTUFODF JT SFRVJSFE GPS JUT USVUI� "OE IFODF XF BSF GPSDFE UP BEPQU
BO JOUVJUJWFMZ VOBQQFBMJOH TFNBOUJD UIFPSZ XIFSF 	Ŏ
 BOE 	ŏ
 BSF USFBUFE OPO�VOJGPSNMZ�
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

0VUMJOF

.BUFSJBM 0CKFDUT
1SFMJNJOBSJFT

1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO

5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO

/JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT

$SJUJRVFT PG .FUBQIZTJDT
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

1SFMJNJOBSJFT

8IBU JT B .BUFSJBM 0CKFDU 

⋅ *O UIJT MFDUVSF XF BSF HPJOH UP GPDVT PO DPODSFUF�NBUFSJBM PCKFDUT� 8IBU FYBDUMZ NBLFT BO
PCKFDU B NBUFSJBM 	SBUIFS UIBO BCTUSBDU
 PCKFDU 
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

1SFMJNJOBSJFT

1SFMJNJOBSZ %FåOJUJPO

⋅ &BSMZ EFàOJUJPOT PG iNBUFSJBMu 	HPJOH CBDL UP %FTDBSUFT
 BTTVNF UIBU BO PCKFDU JT NBUFSJBM POMZ
JG JU JT TQBUJBMMZ FYUFOEFE BOE QFSTJTUT UISPVHI UJNF�

⋅ )PXFWFS XJUI UIF BEWFOU PG NPEFSO QIZTJDT XF OPX UFOE UP QFSNJU iNBUFSJBMu UP BMTP
JODMVEF PCKFDUT UIBU EP OPU IBWF TQBUJBM FYUFOTJPO 	QPJOU QBSUJDMFT
 F�H� FMFDUSPOT MFQUPOT BOE
RVBSLT� 4P JOTUFBE PG UBMLJOH BCPVU TQBUJBM FYUFOTJPO XF TIPVME JOTUFBE UBML BCPVU PDDVQZJOH
TQBDF�

⋅ .PSFPWFS BTTVNJOH UIBU JU JT QPTTJCMF GPS TPNF NBUFSJBM PCKFDUT UP FYJTU GPS POMZ POF NPNFOU
XF TIPVME QSPCBCMZ OPU SFRVJSF QFSTJTUFODF PWFS UJNF CVU SBUIFS KVTU MPDBUJPO JO UJNF�

⋅ "OE àOBMMZ JU TFFNT QMBVTJCMF UP JODMVEF BT B DSJUFSJPO GPS iNBUFSJBMu PCKFDUT UIBU UIFZ IBWF B
OPO�[FSP NBTT�

⋅ 4P PVS QSFMJNJOBSZ EFàOJUJPO JT UIF GPMMPXJOH� "O PCKFDU JT B NBUFSJBM PCKFDU JG BOE POMZ JG JU
PDDVQJFT TQBDF IBT B MPDBUJPO JO UJNF BOE IBT B OPO�[FSP NBTT�

⋅ )PXFWFS BT TIPVME CF FWJEFOU XIFUIFS BO PCKFDU JT B NBUFSJBM PCKFDU JT DMFBSMZ BO FNQJSJDBM
RVFTUJPO BOE PVS EFàOJUJPOT NBZ DIBOHF BT XF NBLF GVSUIFS FNQJSJDBM EJTDPWFSJFT�

ÿ � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

1SFMJNJOBSJFT

1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO

⋅ 8F OPX UVSO PVS BUUFOUJPO UP TPNF JOGBNPVT QBSBEPYFT DPODFSOJOH NBUFSJBM PCKFDUT�

Ā � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

0VUMJOF

.BUFSJBM 0CKFDUT

1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO
5IF 4IJQ PG 5IFTFVT
5IF 4UBUVF BOE 5IF $MBZ
5IF 1SPCMFN PG UIF .BOZ

5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO

/JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT

$SJUJRVFT PG .FUBQIZTJDT

ā � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

5IF 4IJQ PG 5IFTFVT

5IF 4IJQ PG 5IFTFVT

⋅ 1BSBEPY ŋ� 5IF 4IJQ PG 5IFTFVT�

5IFTFVT IBE B MBSHF XPPEFO TIJQ UIBU IF TBJMFE GSPN $SFUF UP "UIFOT� "GUFS TPNF UJNF UIF TIJQ
OFFEFE SFQBJST BT JUT QMBOLT TUBSUFE UP SPU� (SBEVBMMZ UIF "UIFOJBOT SFQMBDFE UIF QMBOLT PG
5IFTFVT�T TIJQ XJUI OFX QMBOLT� "GUFS NBOZ ZFBST BMM PG UIF XPPE PG UIF PSJHJOBM TIJQ XBT
SFQMBDFE XJUI OFX QMBOLT� #Z UIJT UJNF UIF TIJQ DPOUBJOFE OPU B TJOHMF QMBOL PG UIF PSJHJOBM XPPE�
#VU UIF PSJHJOBM QMBOLT XFSF OPU EFTUSPZFE� *OTUFBE BT FBDI XBT SFQMBDFE UIF PSJHJOBM QMBOLT XFSF
TUPSFE BOE àOBMMZ VTFE UP BTTFNCMF BMM PG UIF PSJHJOBM QMBOLT JOUP UIF GPSN PG UIF PSJHJOBM TIJQ�
4PPO UXP TIJQT TUPPE TJEF CZ TJEF�

Ă � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

5IF 4IJQ PG 5IFTFVT

5IF 4IJQ PG 5IFTFVT 	DPOU�


⋅ -FU�T SFGFS UP UIF PSJHJOBM TIJQ 	UIF TIJQ UIBU PSJHJOBMMZ BSSJWFE JO "UIFOT GSPN $SFUF
 BT 4ŋ�

⋅ -FU�T SFGFS UP UIF TIJQ UIBU SFTVMUFE GSPN HSBEVBM SFQMBDFNFOU PG BMM UIF QMBOLT JO 4ŋ BT 4Ō�

⋅ "OE àOBMMZ MFU�T SFGFS UP UIF TIJQ UIBU XBT BTTFNCMFE VTJOH UIF PSJHJOBM QMBOLT PG 4ŋ BT 4ō�

⋅ $POTJEFS UIF GPMMPXJOH RVFTUJPO� 8IJDI PG UIF UXP TIJQT 	4ý PS 4þ
 SFTUJOH TJEF CZ TJEF JT
JEFOUJDBM UP UIF PSJHJOBM TIJQ PG 5IFTFVT 	4ü
 

ă � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

5IF 4IJQ PG 5IFTFVT

5IF 4IJQ PG 5IFTFVT 	DPOU�


⋅ 5IFSF BSF GPVS PQUJPOT�

ŋ� 4ŋ � 4Ō 	WJ[� POMZ UIF SFQBJSFE TIJQ JT JEFOUJDBM UP UIF PSJHJOBM TP 4ŋ ≠ 4ō

Ō� 4ŋ � 4ō 	WJ[� POMZ UIF SFDPOTUSVDUFE TIJQ JT JEFOUJDBM UP UIF PSJHJOBM TP 4ŋ ≠ 4Ō

ō� 4ŋ � 4Ō BOE 4ŋ � 4ō 	WJ[� CPUI TIJQT BSF JEFOUJDBM UP UIF PSJHJOBM

Ŏ� 4ŋ ≠ 4Ō BOE 4ŋ ≠ 4ō 	WJ[� OFJUIFS TIJQ JT JEFOUJDBM UP UIF PSJHJOBM


⋅ *O FBDI PQUJPO BCPWF UIF JEFOUJUZ JO RVFTUJPO 	A��
 JT OVNFSJDBM JEFOUJUZ�

Ą � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

5IF 4IJQ PG 5IFTFVT

5IF 4IJQ PG 5IFTFVT 	DPOU�


⋅ -FU�T DPOTJEFS FBDI PQUJPO JO UVSO� -FU�T TUBSU XJUI 0QUJPO ŋ� 0OMZ UIF SFQBJSFE TIJQ JT JEFOUJDBM
UP UIF PSJHJOBM�

⋅ )FSF JT BO BSHVNFOU GPS DIPPTJOH UIJT PQUJPO� $POTJEFS XIBU IBQQFOT BGUFS UIF àSTU QMBOL PG
4ŋ JT SFQMBDFE� $BMM UIF SFTVMU 4ŋ��⋅ *U TFFNT FNJOFOUMZ SFBTPOBCMF UP BTTVNF UIBU 4ŋ � 4ŋ�� +VTU DPOTJEFS NPSF SVEJNFOUBSZ DBTFT
TVDI BT DIBOHJOH ZPVS IBJS TUZMF PS UIF CBUUFSZ PO ZPVS QIPOF� 1SFTVNBCMZ ZPV BSF TUJMM UIF
TBNF QFSTPO BGUFS DVUUJOH ZPVS IBJS BOE ZPVS QIPOF EPFTO�U TFJ[F UP FYJTU UIF TFDPOE ZPV
DIBOHF UIF CBUUFSZ�

⋅ (JWFO UIJT DIBOHJOH POF QMBOL EPFT OPU DIBOHF UIF JEFOUJUZ PG UIF TIJQ� *U�T TUJMM 4ŋ�

⋅ /PX DIBOHF BOPUIFS QMBOL WJ[� 4ŋu� "HBJO TJODF JU JT TVDI B USJWJBM DIBOHF UP 4ŋ� XF HFU 4ŋ�
� 4ŋu�

üû � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

5IF 4IJQ PG 5IFTFVT

5IF 4IJQ PG 5IFTFVT 	DPOU�


⋅ 4P BGUFS DIBOHJOH UXP QMBOLT XF DBO DPODMVEF�

4ŋ � 4ŋ� � 4ŋu

⋅ 0G DPVSTF SFQFBUJOH UIJT QSPDFTT VOUJM XF IBWF DIBOHFE FWFSZ QMBOL XF HFU�

4ŋ � 4ŋ� � 4ŋu � ��� � 4Ō

⋅ )PXFWFS OPUF UIBU UIF JEFOUJUZ SFMBUJPO JT USBOTJUJWF�

∀Y∀Z∀[(	Y � Z
 ∧ 	Z � [
→ 	Y � [
)
⋅ 4P JU GPMMPXT UIBU SFHBSEMFTT PG UIF OVNCFST PG QMBOLT XF DIBOHF UIF SFTVMUJOH TIJQ JT

JEFOUJDBM UP UIF PSJHJOBM TIJQ�

4ŋ � 4Ō

üü � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

5IF 4IJQ PG 5IFTFVT

5IF 4IJQ PG 5IFTFVT 	DPOU�


⋅ -FU�T OPX DPOTJEFS 0QUJPO Ō� 0OMZ UIF SFDPOTUSVDUFE TIJQ JT JEFOUJDBM UP UIF PSJHJOBM�

⋅ 5IFSF JT B WFSZ TJNQMF BOE DPNQFMMJOH BSHVNFOU JO GBWPS PG UIJT PQUJPO OBNFMZ UIBU 4ü BOE
4þ BSF NBEF PG FYBDUMZ UIF TBNF 	OVNFSJDBMMZ JEFOUJDBM
 DPOTUJUVFOUT�

üý � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

5IF 4IJQ PG 5IFTFVT

5IF 4IJQ PG 5IFTFVT 	DPOU�


⋅ (JWFO UIBU UIFSF BSF HPPE BSHVNFOUT GPS CPUI 4ŋ � 4Ō BOE 4ŋ � 4ō UIFO NBZCF UIF CFTU
PQUJPO JT 0QUJPO ō� #PUI TIJQT BSF JEFOUJDBM UP UIF PSJHJOBM�

⋅ )PXFWFS UIFSF JT BO PCWJPVT QSPCMFN XJUI UIJT PQUJPO OBNFMZ UIBU JU MFBET UP B
DPOUSBEJDUJPO� 5IJT JT FBTJMZ EFNPOTUSBUFE�

⋅ 'JSTU TJODF BU UIF FOE PG UIF SFCVJMEJOH QSPDFTT UIFSF BSF DMFBSMZ UXP 	OVNFSJDBMMZ EJTUJODU

TIJQT XF BTTVNF 1ŋ�

1ŋ� 	4Ō ≠ 4ō

⋅ (PJOH XJUI 0QUJPO ō XF BTTVNF 1Ō�

1Ō� 	4ŋ � 4Ō
 ∧ 	4ŋ � 4ō


üþ � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

5IF 4IJQ PG 5IFTFVT

5IF 4IJQ PG 5IFTFVT 	DPOU�


⋅ )PXFWFS UIF JEFOUJUZ SFMBUJPO JT OPU POMZ USBOTJUJWF JU JT BMTP TZNNFUSJD�

4ZNNFUSZ� ∀Y∀Z(	Y � Z
↔ 	Z � Y
)
⋅ 4P 1ō GPMMPXT GSPN 1Ō�

1ō� 	4Ō � 4ŋ
 ∧ 	4ŋ � 4ō


⋅ #Z USBOTJUJWJUZ PG JEFOUJUZ XF HFU 1Ŏ�

1Ŏ� �(	4Ō � 4ŋ
 ∧ 	4ŋ � 4ō
)→ 	4Ō � 4ō


⋅ "OE àOBMMZ CZ TJNQMF NPEVT QPOFOT XF SFBDI UIF DPODMVTJPO 1ŏ�

1ŏ� 	4Ō � 4ō


⋅ 5IJT EJSFDUMZ DPOUSBEJDUT 1ŋ OBNFMZ UIBU 	4Ō ≠ 4ō
� "OE XF XPVME CF WFSZ IBSE QSFTTFE UP
HJWF VQ UIJT QSFNJTF�

üÿ � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

5IF 4IJQ PG 5IFTFVT

*OUFSMVEF� 5IF *OEJTDFSOBCJMJUZ PG *EFOUJDBMT

⋅ "O JNQPSUBOU 	BOE JOUVJUJWFMZ QMBVTJCMF
 NFUBQIZTJDBM QSJODJQMF VTFE JO UIF SFBTPOJOH BCPWF
JT UIF TP�DBMMFE QSJODJQMF PG UIF *OEJTDFSOBCJMJUZ PG *EFOUJDBMT 	BMTP SFGFSSFE UP BT -FJCOJ[
-BX
�

⋅ 5IJT QSJODJQMF TBZT UIBU JG TPNF UIJOH B IBT B QSPQFSUZ ' UIBU BOPUIFS UIJOH C EPFT OPU IBWF
UIFO B JT OPU JEFOUJDBM UP C� *�F� JG UXP UIJOHT BSF 	OVNFSJDBMMZ
 JEFOUJDBM UIFO UIFZ XPVME IBWF
BMM UIF TBNF QSPQFSUJFT� *G UIJT XBT OPU UIF DBTF UIFO JU TIPVME CF QPTTJCMF GPS '	B
 BOE ¬'	B

UP CF USVF TJNVMUBOFPVTMZ�

⋅ 5IF *OEJTDFSOBCJMJUZ PG *EFOUJDBMT JT TUBOEBSEMZ EFàOFE GPSNBMMZ BT GPMMPXT�

◻∀Y∀Z∀'(	Y � Z
→ 	'	Y
↔ '	Z
)
⋅ /#� 5IF A◻� IFSF JT B TZNCPM VTFE JO NPEBM MPHJD UP NFBO AOFDFTTBSJMZ� PS AJO BMM

	NFUBQIZTJDBMMZ
 QPTTJCMF XPSMET��

⋅ #VU 4Ō BOE 4ō DMFBSMZ EP OPU TIBSF BMM UIF TBNF QSPQFSUJFT 	UIFZ BSF JO EJGGFSFOU MPDBUJPOT
NBEF GSPN EJGGFSFOU NBUFSJBMT FUD�
 IFODF UIFZ DBOOPU CF JEFOUJDBM�

üĀ � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

5IF 4IJQ PG 5IFTFVT

5IF 4IJQ PG 5IFTFVT 	DPOU�


⋅ 5IF MBTU PQUJPO JT 0QUJPO Ŏ� WJ[� OFJUIFS TIJQ JT JEFOUJDBM UP UIF PSJHJOBM�

⋅ 5IJT PQUJPO JT BQQFBMJOH GPS B GFX SFBTPOT� 'JSTU JU BWPJET UIF QSPCMFNT BTTPDJBUFE XJUI UIF
QSFWJPVT PQUJPOT�

⋅ 4FDPOE EFTQJUF BTTVNJOH UIBU OFJUIFS TIJQ JT JEFOUJDBM TP 4ŋ XF NBZ TUJMM BTTVNF UIBU 4Ō
BOE 4ō TIBSF WBSJPVT TJNJMBSJUJFT XJUI 4ŋ�

⋅ )PXFWFS UIJT PQUJPO BMTP DPNFT XJUI WBSJPVT DPVOUFSJOUVJUJWF DPOTFRVFODFT� 'PS FYBNQMF
XF BSF GPSDFE UP TBZ UIBU 4ŋ IBT TJNQMZ DFBTFE UP FYJTU�

⋅ .PSFPWFS UIF HFOFSBM QSPCMFN TFFNT UP TUFN GSPN UIF BTTFNCMZ PG 4ō� *G 4ō IBE OPU CFFO
BTTFNCMFE UIFSF XPVME CF OP QSPCMFN BDDFQUJOH UIBU 4ŋ � 4Ō�

⋅ #VU IPX DBO UIF BTTFNCMZ PG 4ō IBWF BOZ JNQBDU PO XIFUIFS 4ŋ � 4Ō 

üā � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

5IF 4UBUVF BOE 5IF $MBZ

5IF 4UBUVF BOE UIF $MBZ

⋅ 5IF TFDPOE QV[[MF PG NBUFSJBM DPOTUJUVUJPO JT UIF QV[[MF PG 5IF -VNQ BOE 5IF $MBZ�

" TDVMQUPS UBLFT B MVNQ PG DMBZ 	DBMM UIJT PCKFDU -VNQ
 BOE NBLFT B TUBUVF PG UIF XBSSJPS (PMJBUI
	DBMM UIJT PCKFDU (PMJBUI
� 4VQQPTF UIBU BU OPPO UIFSF JT POMZ UIF MVNQ PG DMBZ CVU BU NJEOJHIU UIF
TUBUVF (PMJBUI JT àOJTIFE BOE QMBDFE BMPOF PO B QFEFTUBM� "U NJEOJHIU TIPVME XF TBZ UIFSF BSF UXP
PCKFDUT PO UIJT QFEFTUBM PS POMZ POF 

⋅ *U NJHIU TFFN OBUVSBM UP UIJOL UIBU UIFSF JT POMZ POF PCKFDU WJ[� UIBU -VNQ 	M
 � (PMJBUI 	H
�

⋅ #VU UIJT TFFNT JODPOTJTUFOU XJUI -FJCOJ[� -BX TJODF UIFSF FYJTU BU MFBTU POF QSPQFSUZ ' TVDI
UIBU '	M
 BOE ¬'	H
�

⋅ 'SPN UIJT JU TFFNT UP GPMMPX UIBU M ≠ H�

üĂ � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

5IF 4UBUVF BOE 5IF $MBZ

5IF 4UBUVF BOE UIF $MBZ 	DPOU�


⋅ 8JUI SFTQFDU UP XIJDI QSPQFSUJFT EP M BOE H EJGGFS 

⋅ 'JSTU M BOE H EJGGFS XJUI SFTQFDU UP WBSJPVT UFNQPSBM QSPQFSUJFT F�H� M IBT UIF QSPQFSUZ PG
FYJTUJOH BU OPPO H EPFT OPU�

⋅ 4FDPOE UIFZ BMTP EJGGFS XJUI SFTQFDU UP DFSUBJO NPEBM QSPQFSUJFT F�H� M IBT UIF QSPQFSUZ PG
CFJOH DBQBCMF PG TVSWJWJOH CFJOH TRVBTIFE PS SPMMFE JOUP B CBMM H EPFT OPU�

⋅ H DPVME BMTP CF BSHVFE UP IBWF UIF QSPQFSUZ PG CFJOH B TUBUVF OFDFTTBSJMZ XIFSFBT MXPVME
POMZ IBWF UIJT QSPQFSUZ DPOUJOHFOUMZ�

⋅ (JWFO UIFTF EJGGFSFODFT BOE EFTQJUF UIFN CFJOH DPOTUSVDUFE PG UIF FYBDU TBNF NBUFSJBM BOE
PDDVQZJOH UIF TBNF TQBUJPUFNQPSBM MPDBUJPO POF NJHIU CF JODMJOFE UP DPODMVEF UIBU M ≠ H�

üă � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

5IF 4UBUVF BOE 5IF $MBZ

5IF 4UBUVF BOE UIF $MBZ 	DPOU�


⋅ "OPUIFS XBZ UP BSHVF GPS UIF OPO�JEFOUJUZ PG M BOE H JT UIF GPMMPXJOH�

⋅ -FU Mŋ EFOPUF M BU OPPO� -FU MŌ EFOPUF M BU NJEOJHIU� 'JOBMMZ XF UBLF GPS HSBOUFE UIBU Mŋ JT OPU
JEFOUJDBM UP H� )FSF JT UIF BSHVNFOU�

1ŋ� MŌ � H BTTVNF GPS SFEVDUJP
1Ō� Mŋ � MŌ JOJUJBM BTTVNQUJPO
1ō� Mŋ ≠ H JOJUJBM BTTVNQUJPO
1Ŏ� Mŋ � H 1ŋ 1Ō USBOTJUJWJUZ PG JEFOUJUZ

1ŏ� 5IFSFGPSF MŌ ≠ H 1ō 1Ŏ BOE SFEVDUJP

üĄ � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

5IF 4UBUVF BOE 5IF $MBZ

5IF 4UBUVF BOE UIF $MBZ 	DPOU�


⋅ *G POF BDDFQUT UIJT BSHVNFOU UIF SFTVMU JT UIF TP�DBMMFE 5XP 0CKFDU 7JFX�

⋅ "DDPSEJOH UP UIJT WJFX NBUFSJBM PCKFDUT BSF EJTUJODU GSPN UIF NBUUFS GSPN XIJDI UIFZ BSF
DPNQPTFE�

⋅ 5IJT JT B DPNQMFUFMZ HFOFSBM WJFX TJODF UIJT UZQF PG QV[[MF DBO CF SBJTFE GPS NBOZ NBUFSJBM
PCKFDUT 	F�H� UBCMFT DIBJST QIPOFT DBST FUD�
� 2VJUF HFOFSBMMZ PO UIF 5XP 0CKFDU 7JFX OP
NBUFSJBM PCKFDU JT JEFOUJDBM UP JUT NBUUFS�

⋅ 0OF TUSJLJOH DPOTFRVFODF PG UIJT WJFX JT UIBU UIF 	RVJUF QMBVTJCMF
 QSJODJQMF UIBU UXP EJTUJODU
NBUFSJBM PCKFDUT DBOOPU CF BU UIF TBNF QMBDF BU UIF TBNF UJNF JT QSFEJDUFE UP CF GBMTF�

ýû � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

5IF 4UBUVF BOE 5IF $MBZ

5IF 4UBUVF BOE UIF $MBZ 	DPOU�


⋅ *G POF XBOUT UP BWPJE UIF 5XP 0CKFDU 7JFX POF PQUJPO JT UP SFMJORVJTI UIF BTTVNQUJPO Mŋ ≠ H�
⋅ 5IJT IPXFWFS XPVME FOUBJM UIBU Mŋ WJ[� UIF MVNQ PG DMBZ BU OPPO JT JO GBDU BMSFBEZ B TUBUVF PG

(PMJBUI BU OPPO�

⋅ 5IJT JT RVJUF DPVOUFSJOUVJUJWF JO JUTFMG CVU JU BMTP FOUBJMT UIF USVUI PG WBSJPVT TUSBOHF
DPVOUFSGBDUVBMT TVDI BT 	ŋ
 BOE 	Ō
�

	ŋ
 5IF TUBUVF (PMJBUI DPVME IBWF CFFO B DPGGFF NVH�
	Ō
 5IF TUBUVF (PMJBUI DPVME IBWF CFFO BO BTIUSBZ�

⋅ #VU UIJT TFFNT JOUVJUJWFMZ JODPSSFDU� JU JT OPU UIF TUBUVF UIBU DPVME IBWF CFFO B DPGGFF NVH PS
BO BTIUSBZ JU JT UIF MVNQ PG DMBZ UIBU DPVME�

ýü � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

5IF 1SPCMFN PG UIF .BOZ

5IF 1SPCMFN PG UIF .BOZ

⋅ 5IF MBTU QSPCMFN PG NBUFSJBM DPOTUJUVUJPO JT UIF 1SPCMFN PG UIF .BOZ�

⋅ 8IFSFBT UIF QSFWJPVT QSPCMFNT DPODFSOFE JEFOUJUZ PWFS UJNF 	EJBDISPOJD JEFOUJUZ
 UIF
1SPCMFN PG UIF .BOZ DPODFSOT XIBU JT UIF DBTF BU B TJOHMF UJNF 	TZODISPOJD JEFOUJUZ
�

⋅ )FSF JT B XBZ PG EFTDSJCJOH UIF QSPCMFN�

5BLF B NPNFOU UP FYBNJOF ZPVS PXO CPEZ� "U àSTU JU NBZ TFFN UP ZPV UIBU UIFSF BSF DMFBS GBDUT
BCPVU XIBU JT B QBSU PG ZPVS CPEZ BOE XIBU JT OPU� 5BLF B MPPL BU B IBOE� *U JT FBTZ XJUI ZPVS FZFT UP
USBDF UIF PVUMJOFT PG UIJT IBOE BOE JO UIJT XBZ NBSL UIF CPVOEBSJFT CFUXFFO XIBU JT B QBSU PG ZPVS
CPEZ BOE XIBU JT QBSU PG UIF TVSSPVOEJOH FOWJSPONFOU� #VU OPX JNBHJOF [PPNJOH JO DMPTFS PO
ZPVS CPEZ XJUI B NJDSPTDPQF� *G ZPV EJE UIJT UIJOHT XPVME BQQFBS EJGGFSFOUMZ� :PV DPVME TFF UIF
DFMMT NBLJOH VQ ZPVS TLJO� ;PPN JO GVSUIFS XJUI B TDBOOJOH UVOOFMJOH NJDSPTDPQF BOE ZPV NJHIU
PCTFSWF UIF JOEJWJEVBM BUPNT BOE NPMFDVMFT NBLJOH VQ UIFTF DFMMT� "U UIJT MFWFM PG NBHOJàDBUJPO
UIF CPVOEBSZ CFUXFFO ZPVS CPEZ BOE UIF TVSSPVOEJOH FOWJSPONFOU XPVME CFDPNF NVDI MFTT DMFBS�

ýý � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

5IF 1SPCMFN PG UIF .BOZ

5IF 1SPCMFN PG UIF .BOZ 	DPOU�


⋅ 5IF BWFSBHF OVNCFS PG BUPNT JO UIF IVNBO CPEZ JT ő × ŋŊŌő� $BMM UIJT DPMMFDUJPO PG BUPNT $�

⋅ 5IFSF BSF NBOZ DPMMFDUJPOT PG BUPNT KVTU TMJHIUMZ EJGGFSFOU GSPN $ UIBU BMTP TFFN DBQBCMF PG
DPOTUJUVUJOH ZPVS CPEZ� 5IFTF BSF MPDBUFE JO BMNPTU UIF FYBDU TBNF QMBDF BT $�

⋅ -FU $ü SFGFS UP $ NJOVT POF IZESPHFO NPMFDVMF 	WJ[� 	ő × ŋŊŌő
 m ŋ
�⋅ -FU $ý SFGFS UP $ NJOVT POF 	EJGGFSFOU
 IZESPHFO NPMFDVMF 	WJ[� 	ő × ŋŊŌő
 m ŋ
�⋅ &UD�

⋅ *U JT FBTZ UP TFF UIBU UIFSF JT B WFSZ IJHI OVNCFS PG DPMMFDUJPOT UIBU DPVME FBTJMZ DPOTUJUVUF
ZPVS CPEZ�

⋅ 4P JU TFFNT UIBU XF BSF GPSDFE UP BDDFQU UIBU UIFSF JT B WFSZ IJHI OVNCFS PG PUIFS IVNBO
CPEJFT 	FYUSFNFMZ TJNJMBS UP ZPVST
 UIBU BSF MPDBUFE JO UIF TBNF MPDBUJPO BT $ ZFU BSF OPU
JEFOUJDBM UP $�

ýþ � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

5IF 1SPCMFN PG UIF .BOZ

3FTQPOTFT UP UIF 1SPCMFN PG UIF .BOZ

⋅ 0G DPVSTF UIJT PCTFSWBUJPO JT DPNQMFUFMZ HFOFSBM BOE DBO FBTJMZ CF FYUFOEFE UP BOZNBUFSJBM
PCKFDU�

⋅ 4P XF SFBDI UIF CJ[BSSF DPODMVTJPO UIBU XIFOFWFS UIFSF JT B NBUFSJBM PCKFDU F�H� B DIBJS PS B
UBCMF JO GSPOU PG VT UIFSF BSF JO GBDU CJMMJPOT VQPO CJMMJPOT PG DIBJST BOE UBCMFT JO GSPOU PG VT�

⋅ 5IF QIJMPTPQIFS 1FUFS 6OHFS�T SFTQPOTF UP UIJT QSPCMFN JT UP DPODMVEF UIBU NBUFSJBM PCKFDUT
	TVDI BT DIBJST BOE UBCMFT
 TJNQMZ EP OPU FYJTU�

⋅ #VU UIJT TFFNT BMNPTU BT EJGàDVMU UP BDDFQU BT UIF DPODMVTJPO UIBU UIFSF BSF CJMMJPOT PG DIBJST
BOE UBCMFT JO GSPOU PG VT�

ýÿ � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

5IF 1SPCMFN PG UIF .BOZ

3FTQPOTFT UP UIF 1SPCMFN PG UIF .BOZ 	DPOU�


⋅ "OPUIFS SFTQPOTF JT 5IFPEPSF 4JEFS XIP IBT BSHVFE UIBU NBUFSJBM PCKFDUT TIPVME POMZ CF
JEFOUJàFE XJUI MBSHFTU DPMMFDUJPOT WJ[� UIF NBYJNBM QSPQFSUZ� 0O UIJT WJFX OFJUIFS $ü OPS $ý
DPVOU BT CPEJFT TJNQMZ CFDBVTF JU JT QBSU PG UIF DPODFQU PG B CPEZ UIBU JU JT UIF MBSHFTU
DPMMFDUJPO PG BOZ TFRVFODF PG DPMMFDUJPOT�

⋅ )PXFWFS 4JEFS�T BDDPVOU JT WVMOFSBCMF UP B DMPTFMZ SFMBUFE QSPCMFN OBNFMZ UIBU DBTFT XIFSF
B DPMMFDUJPO JT TMJHIUMZ CJHHFS TFFN KVTU BT QSPCMFNBUJD BT DBTFT XIFSF UIF DPMMFDUJPO JT TMJHIUMZ
TNBMMFS�

⋅ 'PS FYBNQMF MFU $� EFOPUF ZPVS CPEZ QMVT POF TJOHMF IZESPHFO NPMFDVMF� $� TFFNT KVTU BT
QMBVTJCMF B DBOEJEBUF GPS DPOTUJUVUJOH ZPVS CPEZ BT $ü BOE $ý�

⋅ (JWFO UIJT BO BQQFBM UP NBYJNBMJUZ JT OPU HPJOH UP TPMWF UIF QSPCMFN�

ýĀ � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

0VUMJOF

.BUFSJBM 0CKFDUT

1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO

5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO
.PEFSBUF $PNQPTJUJPO

/JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT

$SJUJRVFT PG .FUBQIZTJDT
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO

⋅ *O UIF EJTDVTTJPOT BCPWF XF IBWF CFFO UBDJUMZ BTTVNJOH TPNFUIJOH OBNFMZ UIBU JOEJWJEVBM
QBSUJDMFT 	NBZCF FMFDUSPOT RVBSLT FUD�
 DPNQPTF UP GPSN WBSJPVT DPMMFDUJPOT F�H� DIBJST
MVNQT BOE TUBUVFT� 5IF DPNQPTJUJPO PG WBSJPVT JOEJWJEVBM QBSUJDMFT UP GPSN TPNF NBUFSJBM
PCKFDU JT PGUFO SFGFSSFE UP BT UIFJS NFSFPMPHJDBM TVN PS UIFJS GVTJPO�

⋅ )PXFWFS TPNF QIJMPTPQIFST UIJOL BO BSHVNFOU JT OFFEFE GPS UIJT BTTVNQUJPO UP CF
XBSSBOUFE� 1FUFS WBO *OXBHFO JT POF QIJMPTPQIFS XIP IBT DPOTJEFSFE UIJT JTTVF RVJUF
DBSFGVMMZ� )F DPOTJEFST XIBU IF DBMMT 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO UP CF POF PG UIF NPTU
GVOEBNFOUBM RVFTUJPOT JO NFUBQIZTJDT OBNFMZ�

⋅ 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO
6OEFS XIBU DJSDVNTUBODFT JG BOZ EP QBSUJDMFT DPNQPTF UP GPSN NBUFSJBM PCKFDUT 

ýĂ � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

4UBUJOH UIF $PNQPTJUJPO 2VFTUJPO

⋅ .PSF TQFDJàDBMMZ WBO *OXBHFO JT JOUFSFTUFE JO DPNQMFUJOH UIF GPMMPXJOH CJDPOEJUJPOBM�

⋅ ∀YY∃Z	UIF YY DPNQPTF Z JGG UIF YY ��� 


⋅ )FSF A∀YY� JT B QMVSBM RVBOUJàFS WJ[� BO PQFSBUPS UIBU RVBOUJàFT PWFS QMVSBMJUJFT SBUIFS UIBO
JOEJWJEVBMT�
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

.PEFSBUF $PNQPTJUJPO

.PEFSBUF "OTXFST UP UIF $PNQPTJUJPO 2VFTUJPO

⋅ " NPEFSBUF BOTXFS UP UIF TQFDJBM DPNQPTJUJPO RVFTUJPO JT POF UIBU MJOFT VQ NPSF PS MFTT
XJUI PVS QSFUIFPSFUJD JOUVJUJPOT� 0O B NPEFSBUF WJFX DPNQPTJUJPO PDDVST TPNF PG UIF UJNF
OBNFMZ XIFO QBSUJDMFT DPNQPTF UP GPSN DPMMFDUJPOT PG UBCMFT DIBJST BOE PUIFS SVEJNFOUBSZ
NBUFSJBM PCKFDUT CVU OPU TUSBOHF PCKFDUT TVDI BT UIF NFSFPMPHJDBM TVN PG UIF QBSUJDMFT PG UIF
&JGGFM 5PXFS BOE UIF 2VFFO PG %FONBSL�

⋅ 5IF DSVDJBM RVFTUJPO GPS QSPQPOFOUT PG B NPEFSBUF BOTXFS UP UIF TQFDJBM DPNQPTJUJPO
RVFTUJPO JT IPX UP TUBUF QSFDJTFMZ UIF DPOEJUJPOT VOEFS XIJDI DPNQPTJUJPO PDDVST J�F� IPX UP
àMM PVU UIF CJDPOEJUJPOBM BCPWF�

ýĄ � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

.PEFSBUF $PNQPTJUJPO

.PEFSBUF "OTXFST UP UIF $PNQPTJUJPO 2VFTUJPO 	DPOU�


⋅ 0OF BUUFNQU JT UIF TP�DBMMFE $POUBDU WJFX�

⋅ $POUBDU∀YY∃Z	UIF YY DPNQPTF Z JGG UIF YY BSF JO DPOUBDU


⋅ 5IJT WJFX IBT TPNF JOJUJBM BQQFBM� 'JSTU JU DPSSFDUMZ QSFEJDUT UIBU BOZ SVEJNFOUBSZ NBUFSJBM
PCKFDU 	B DIBJS B UBCMF B DBS FUD�
 JT UIF SFTVMU PG DPNQPTJUJPO� &BDI PG UIFTF PCKFDUT JT UIF
NFSFPMPHJDBM TVN PG JUT QBSUT�

⋅ 4FDPOE JU QSFEJDUT UIBU DPNQPTJUJPO EPFT OPU PDDVS UP GPSN TUSBOHF PCKFDUT TVDI BT UIF PCKFDU
XIJDI JT UIF NFSFPMPHJDBM TVN PG UIF &JGGFM 5PXFS BOE UIF 2VFFO PG %FONBSL�
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

.PEFSBUF $PNQPTJUJPO

.PEFSBUF "OTXFST UP UIF $PNQPTJUJPO 2VFTUJPO 	DPOU�


⋅ )PXFWFS JU BMTP IBT TPNF QSPCMFNT�

⋅ 'JSTU UIFSF BSF NBOZ DBTFT PG PCKFDUT UIBU JOUVJUJWFMZ DPNQPTF ZFU BSF OPU JO EJSFDU DPOUBDU�

⋅ 5IF QMBOFUT .FSDVSZ 7FOVT &BSUI .BST +VQJUFS 4BUVSO 6SBOVT BOE /FQUVOF
UPHFUIFS DPNQPTF PVS TPMBS TZTUFN ZFU BSF OPU JO DPOUBDU�

⋅ 5IF QIZTJDBM CPSEFST PG 4XFEFO DPNQPTF UIF DPVOUSZ 4XFEFO ZFU BSF OPU 	BMM
 JO
DPOUBDU 	UIJOL PG JTMBOET
�

⋅ 4FDPOE *G DPOUBDU JT B OFDFTTBSZ BOE TVGàDJFOU DPOEJUJPO GPS DPNQPTJUJPO $POUBDU QSFEJDUT
UIBU DPNQPTJUJPO IBQQFOT XIFOFWFS UIFSF JT DPOUBDU� )PXFWFS TJNQMZ DPNJOH JOUP DPOUBDU
EPFT OPU TFFN UP FOUBJM DPNQPTJUJPO�

⋅ *G UXP DIBJST BSF TUBDLFE PO UPQ PG FBDI PUIFS JU TFFNT XSPOH UP UIJOL UIBU UIFZ
DPNQPTF B OFX PCKFDU DPOTJTUJOH PG CPUI DIBJST�

⋅ *G UXP QFPQMF TIBLF IBOET UIFZ EP OPU DPNQPTF UP GPSN B UIJSE IVNBO PS UIJSE PCKFDU�
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

.PEFSBUF $PNQPTJUJPO

.PEFSBUF "OTXFST UP UIF $PNQPTJUJPO 2VFTUJPO 	DPOU�


⋅ (JWFO UIF QSPCMFNT XJUI $POUBDU PUIFS NPEFSBUF WJFXT IBWF CFFO QSPQPTFE OBNFMZ�

⋅ 'BTUFOJOH� ∀YY∃Z 	UIF YY DPNQPTF Z JGG UIF YY BSF GBTUFOFE UP POF BOPUIFS XIFSF UIF
YY BSF GBTUFOFE XIFO BNPOH UIF NBOZ TFRVFODFT JO XIJDI GPSDFT PG BSCJUSBSZ
EJSFDUJPOT BOE NBHOJUVEFT NJHIU CF BQQMJFE BU NPTU B GFX PG UIFN XPVME CF DBQBCMF
PG TFQBSBUJOH UIFN XJUIPVU CSFBLJOH PS QFSNBOFOUMZ EFGPSNJOH UIFN
�

⋅ $PIFTJPO� ∀YY∃Z 	UIF YY DPNQPTF Z JGG UIF YY DPIFSF XIFSF UIF YY DPIFSF XIFO UIFZ
DBOOPU CF QVMMFE BQBSU PS NPWFE JO SFMBUJPO UP FBDI PUIFS XJUIPVU CSFBLJOH
�

⋅ 'VTJPO� ∀YY∃Z 	UIF YY DPNQPTF Z JGG UIF YY BSF GVTFE XIFSF UIF YY BSF GVTFE XIFO
UIFZ BSF KPJOFE UPHFUIFS TVDI UIBU UIFSF JT OP CPVOEBSZ
�

⋅ 8IJMF UIFTF JNQSPWF PO UIF QSPCMFNT XJUI $POUBDU UIFZ FBDI GBDF EJGGFSFOU
DPVOUFSFYBNQMFT�
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

.PEFSBUF $PNQPTJUJPO

#SVUBM $PNQPTJUJPO

⋅ "OPUIFS QPTJUJPO JT UIF QPTJUJPO FOEPSTFE CZ /FE .BSLPTJBO� .BSLPTJBO SFDPHOJ[FT UIF
QSPCMFNT BTTPDJBUFE XJUI HJWJOH B DPIFSFOU BOE DPVOUFSFYBNQMF JNNVOF GPSNVMBUJPO PG B
NPEFSBUF DPNQPTJUJPO QSJODJQMF BOE UIFSFGPSF DPODMVEFT UIBU TVDI B GPSNVMBUJPO TJNQMZ
DBOOPU CF HJWFO�

⋅ .BSLPTJBO�T QPTJUJPO JT UIVT UIF GPMMPXJOH� *U JT USVF UIBU DPNQPTJUJPO PDDVST JO TPNF DBTFT
CVU OPU JO NBOZ PUIFST� )PXFWFS JU JT KVTU B CSVUF GBDU XIFO JU IBQQFOT BOE XIFO EPFT OPU�
0OF TJNQMZ DBOOPU HJWF B DPIFSFOU NFUBQIZTJDBM BDDPVOU PG XIFO JU IBQQFOT�

⋅ *O TMPHBO GPSN .BSLPTJBO�T WJFX JT UIJT� $PNQPTJUJPO PDDVST XIFO JU PDDVST� 5IFSF JT
OPUIJOH NPSF UP CF TBJE�

⋅ .BSLPTJBO DBMMT IJT QPTJUJPO #SVUBM $PNQPTJUJPO CVU B NPSF BQU OBNF XPVME QSPCBCMZ CF
%FáBUJPOBSZ $PNQPTJUJPO�
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

.PEFSBUF $PNQPTJUJPO

WBO *OXBHFO�T "SHVNFOU

⋅ WBO *OXBHFO IBT BSHVFE UIBU BOZ LJOE PG BDDPVOU PG DPNQPTJUJPO UIBU BQQFBMT UP UIF TQBUJBM
QPTJUJPOT PG UIF NFSFPMPHJDBM QBSUT JT HPJOH UP QSPOF UP DPVOUFSFYBNQMFT� )FODF TVDI B
TUSBUFHZ JT OPU HPJOH UP XPSL�

⋅ )PXFWFS WBO *OXBHFO JT DFSUBJO UIBU BU MFBTU POF NFSFPMPHJDBMMZ DPNQMFY PCKFDU FYJTUT
OBNFMZ IJNTFMG�

⋅ 4P IF DPODMVEFT UIBU UIFSF NVTU CF TPNFUIJOH BCPVU UIF PCKFDUT UIBU DPNQPTF IJN UIBU
NBLFT DPNQPTJUJPO PDDVS�
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

.PEFSBUF $PNQPTJUJPO

WBO *OXBHFO�T "SHVNFOU 	DPOU�


⋅ WBO *OXBHFO BSHVFT UIBU XIBU NBLFT TPNF NFSFPMPHJDBM TJNQMFT DPNQPTF IJN JT UIBU UIFZ
QBSUJDJQBUF JO B LJOE PG DPNQMFY BDUJWJUZ UIBU BMMPXT UIFN UP DPOTUJUVUF B MJGF�

⋅ 4P WBO *OXBHFO�T QSPQPTFE BOTXFS UP UIF 4QFDJBM $PNQPTJUJPO RVFTUJPO JT UIF GPMMPXJOH�

⋅ ∀YY∃Z	UIF YY DPNQPTF Z JGG UIF BDUJWJUZ PG UIF YY DPOTUJUVUFT B MJGF


⋅ 8IBU JU UBLFT UP DPOTUJUVUF B MJGF JT WBO *OXBHFO BTTVNFT BO FNQJSJDBM NBUUFS � B RVFTUJPO
GPS CJPMPHJTUT FTTFOUJBMMZ�

þĀ � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

.PEFSBUF $PNQPTJUJPO

WBO *OXBHFO�T "SHVNFOU 	DPOU�


⋅ 4P JO DPODMVTJPO BDDPSEJOH UP WBO *OXBHFO�T WJFX�

⋅ &MFDUSPOT FYJTU 	NFSFPMPHJDBM TJNQMFT
⋅ )VNBOT FYJTU 	UIF POMZ DBTF PG DPNQPTJUJPO
⋅ /P PUIFS NBUFSJBM PCKFDUT FYJTU 	J�F� OP DIBJST UBCMFT OPUIJOH


⋅ "MUIPVHI WBO *OXBHFO�T WJFX FYQMBJOT POF DBTF PG DPNQPTJUJPO JU�T VODMFBS UIJT WJFX JT
FYQMBOBUPSJMZ TVQFSJPS UP BOZ PG UIF WJFXT DPOTJEFSFE FBSMJFS�

þā � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

0VUMJOF

.BUFSJBM 0CKFDUT

1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO

5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO

/JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT
/JIJMJTN
6OJWFSTBMJTN

$SJUJRVFT PG .FUBQIZTJDT
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

/JIJMJTN

.FSFPMPHJDBM /JIJMJTN

⋅ 5IFSF BSF UXP GVSUIFS BOTXFST UP UIF 4QFDJBM $PNQPTJUJPO RVFTUJPO UIBU BSF CPUI SBUIFS
FYUSFNF CVU UIBU XF IBWF OPU DPOTJEFSFE�

⋅ 5IF àSTU JT .FSFPMPHJDBM /JIJMJTN�

⋅ ∀YY∃Z	UIF YY DPNQPTF Z JGG UIF YY BSF FYBDUMZ POF


⋅ 4P BDDPSEJOH UP .FSFPMPHJDBM /JIJMJTN UIFSF BSF DBTFT PG DPNQPTJUJPO OBNFMZ TJNQMF
PCKFDUT UIBU DPNQPTF UIFNTFMWFT�

⋅ #VU OP PUIFS NBUFSJBM PCKFDUT FYJTU� /P UBCMFT DIBJST DBST FUD�

þă � āā



.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

/JIJMJTN

.FSFPMPHJDBM /JIJMJTN 	DPOU�


⋅ 5IJT JT DMFBSMZ BO FYUSFNF QPTJUJPO CVU UIFSF JT POF DPNQFMMJOH BSHVNFOU JO GBWPS PG JU� 5IF
UIFPSZ JT FYUSFNFMZ TJNQMF� XIJDI POF NJHIU UBLF UP CF B TJHOJàDBOU WJSUVF PG BOZ TDJFOUJàD
UIFPSZ�

⋅ )PXFWFS UIFSF BSF BMTP BSHVNFOUT BHBJOTU UIF QPTJUJPO� 'PS FYBNQMF DPOTJEFS UIF BSHVNFOU
CFMPX GSPN WBO *OXBHFO�

1ŋ� * FYJTU�
1Ō� * BN OPU B NFSFPMPHJDBM TJNQMF�
1ō� 4P BU MFBTU POF FOUJUZ FYJTU UIBU JT OPU B NFSFPMPHJDBM TJNQMF�

1Ŏ� 5IFSFGPSF .FSFPMPHJDBM /JIJMJTN JT GBMTF�

⋅ *O PSEFS UP SFTJTU UIJT BSHVNFOU UIF QSPQPOFOU PG .FSFPMPHJDBM /JIJMJTN NVTU SFKFDU FJUIFS
1ŋ PS 1Ō�
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

/JIJMJTN

.FSFPMPHJDBM /JIJMJTN 	DPOU�


⋅ 0OF PQUJPO JT UP SFKFDU 1ŋ� )PXFWFS TJODF JU JT WFSZ EJGàDVMU UP EFOZ UIBU WBO *OXBHFO FYJTU
UIF QSPQPOFOU PG .FSFPMPHJDBM /JIJMJTN NVTU BU MFBTU FYQMBJO XIZ JU TFFNT UIBU WBO *OXBHFO
FYJTUT 	JG JOEFFE IF EPFT OPU
�

⋅ )FSF UIF QSPQPOFOU PG .FSFPMPHJDBM /JIJMJTN NJHIU BSHVF UIBU XIJMF 	ō
 JT GBMTF 	Ŏ
 JT USVF�

	ō
 WBO *OXBHFO FYJTUT�
	Ŏ
 5IFSF FYJTU TPNF NFSFPMPHJDBM TJNQMFT UIBU BSF BSSBOHFE WBO�*OXBHFO�XJTF�

⋅ *G UIF BSHVNFOU JT QBSBQISBTFE UIJT XBZ UIFO UIF QSPQPOFOU PG .FSFPMPHJDBM /JIJMJTN JT
POMZ DPNNJUUFE UP NFSFPMPHJDBM TJNQMFT�

⋅ "OE UIF TBNF LJOE PG QBSBQISBTF DBO PCWJPVTMZ CF VTFE GPS BOZUIJOH UIBU XPVME PSEJOBSJMZ
CF DPOTJEFSFE B SVEJNFOUBSZ NBUFSJBM PCKFDU F�H� DIBJST UBCMFT DBST FUD�
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

6OJWFSTBMJTN

.FSFPMPHJDBM 6OJWFSTBMJTN

⋅ .FSFPMPHJDBM 6OJWFSTBMJTN JT UIF WJFX UIBU NFSFPMPHJDBM DPNQPTJUJPO JT VOSFTUSJDUFE�

⋅ ∀YY∃Z	UIF YY DPNQPTF Z JGG UIF YY BSF EJTKPJOU


⋅ *O UIJT DBTF XIBU JT NFBOU CZ EJTKPJOU JT UIBU UIF YY EP OPU TQBUJBMMZ PWFSMBQ�

⋅ *O PUIFS XPSET BDDPSEJOH UP 6OJWFSTBMJTN GPS BOZ NBUFSJBM PCKFDU 	TJNQMF PS DPNQMFY
 UIFSF
JT TPNFUIJOH UIBU UIFZ DPNQPTF� 'PS FYBNQMF UIFSF JT B NBUFSJBM PCKFDU DPOTJTUJOH PG UIF
&JGGFM UPXFS BOE UIF 2VFFO PG %FONBSL� 5IFSF JT BMTP B NBUFSJBM PCKFDU DPOTJTUJOH PG FWFSZ
/JLF "JS +PSEBO ŋ BOE FWFSZ QPPEMF JO #JSNJOHIBN BOE TP PO�

⋅ " GBNPVT EFGFOTF PG UIJT WJFX JT HJWFO CZ %BWJE -FXJT XIP XSJUFT�
* DMBJN UIBU NFSFPMPHJDBM DPNQPTJUJPO JT VOSFTUSJDUFE� BOZ PME DMBTT PG UIJOHT IBT B
NFSFPMPHJDBM TVN� 8IFOFWFS UIFSF BSF TPNF UIJOHT OP NBUUFS IPX EJTQBSBUF BOE
VOSFMBUFE UIFSF JT TPNFUIJOH DPNQPTFE PG KVTU UIPTF UIJOHT�

	-FXJT üĄăā ýüü
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

6OJWFSTBMJTN

.FSFPMPHJDBM 6OJWFSTBMJTN 	DPOU�


⋅ *O SFTQPOTF UP UIJT WJFX .BSLPTJBO IBT BSHVFE UIBU JU TIPVME CF SFKFDUFE CFDBVTF JU DPNFT
JOUP UPP NVDI DPOáJDU XJUI PVS CBDLHSPVOE CFMJFGT BCPVU XIFO DPNQPTJUJPO PDDVST BOE
XIFO JU EPFT OPU�

⋅ "OE BMUIPVHI POF NJHIU BSHVF UIBU NBOZ TJHOJàDBOU SFTVMUT JO F�H� QIZTJDT 	BOE PUIFS
OBUVSBM TDJFODFT
 BSF OPU JOUVJUJWF JO BOZ XBZ BOE JO EJSFDU DPOáJDU XJUI XIBUFWFS
CBDLHSPVOE CFMJFGT XF NJHIU IBWF IBE UIFSF JT TPNFUIJOH UP TBJE GPS SFTQFDUJOH PVS
JOUVJUJPOT XJUI SFTQFDU UP DPNQPTJUJPO�

⋅ 1SPQPQPOFOUT PG .FSFPMPHJDBM 6OJWFSTBMJTN XBOU VT UP BDDFQU UIBU DPNQPTJUJPO BMXBZT
PDDVST CVU VOEFSTUBOEJOH UIF WFSZ OPUJPO PG DPNQPTJUJPO TFFNT UP SFMZ PO BO VOEFSTUBOEJOH
PG QSFDJTFMZ XIFO JU PDDVST BOE XIFO JU EPFT OPU�

⋅ 4P XIBU XPVME JU FWFO NFBO UP TBZ UIBU DPNQPTJUJPO BMXBZT PDDVST 8PVMEO�U
VOEFSTUBOEJOH UIJT SFRVJSF HJWJOH VQ PVS VTVBM VOEFSTUBOEJOH PG UIF OPUJPO PG DPNQPTJUJPO 
"OE JT JU UIFO SFBMMZ BO BOTXFS UP UIF TQFDJBM DPNQPTJUJPO RVFTUJPO 

⋅ 1VU BOPUIFS XBZ� 5IF 4QFDJBM $PNQPTJUJPO RVFTUJPO DPVME CF UBLFO UP QSFTVQQPTF UIBU
DPNQPTJUJPO EPFT OPU BMXBZT PDDVS� "T B SFTVMU B SFMFWBOU BOTXFS UP UIBU
RVFTUJPO TFFNT UP SFRVJSF UIBU DPNQPTJUJPO TPNFUJNFT PDDVST BOE TPNFUJNFT EPFT OPU�
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

6OJWFSTBMJTN

.FSFPMPHJDBM 6OJWFSTBMJTN 	DPOU�


⋅ .PSFPWFS .FSFPMPHJDBM 6OJWFSTBMJTN JOWPMWFT B TJHOJàDBOU DPTU JO POUPMPHJDBM QBSTJNPOZ�

⋅ *G POF JT DPODFSOFE XJUI NBJOUBJOJOH B TQBSTF POUPMPHZ 	GPS SFBTPOT DPODFSOJOH QBSTJNPOZ

J�F� B UIFPSZ UIBU QPTJUT BT GFX NBUFSJBM FOUJUJFT BT GFBTJCMF 	HJWFO XIBU XF UBLF UP CF UIF
SFMFWBOU EBUB
 NFSFPMPHJDBM VOJWFSTBMJTN JT HPJOH UP MPPL WFSZ QSPNJTDVPVT�

⋅ 5IF TUBOEBSE SFTQPOTF GSPN QSPQPOFOUT PG .FSFPMPHJDBM 6OJWFSTBMJTN XJUI SFTQFDU UP UIJT
QPJOU JT UIBU JG POF EPFT OPU FOEPSTF .FSFPMPHJDBM 6OJWFSTBMJTN 	PS .FSFPMPHJDBM /JIJMJTN

UIFO POF XJMM CF GPSDFE UP BDDFQU UIBU UIFSF BSF DBTFT JO XIJDI XIFUIFS DPNQPTJUJPO PDDVST 	PS
OPU
 JT WBHVF�

⋅ *O UIF OFYU TFDUJPO XF XJMM DMBSJGZ JO NPSF EFUBJM XIBU JU NFBOT GPS TPNFUIJOH UP CF WBHVF
CVU GPS OPX ZPV DBO UIJOL PG JU BT JOEFUFSNJOBUF�

⋅ 5IF SFBTPO JT UIBU FWFSZ NPEFSBUF WJFX PG DPNQPTJUJPO BQQFBMT UP WBHVF DPODFQUT F�H�
DPOUBDU GBTUFOJOH DPIFTJPO GVTJPO FUD�

⋅ 'PS FYBNQMF JO UIF DBTF PG $POUBDU JU XJMM PGUFO CF WBHVF 	∼ JOEFUFSNJOBUF
 XIFUIFS UXP
NBUFSJBM PCKFDUT BSF JO DPOUBDU PS OPU�
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

6OJWFSTBMJTN

*OUFSMVEF� 7BHVFOFTT

⋅ 5IF QSPCMFN PG WBHVFOFTT JT B QSPCMFN UZQJDBMMZ EJTDVTTFE JO QIJMPTPQIZ PG MBOHVBHF BOE JU
JT DMPTFMZ SFMBUFE UP UIF TP�DBMMFE 4PSJUFT "SHVNFOU�

⋅ *NBHJOF B MJOFVQ PG POF NJMMJPO BOE POF NFO� 5IF àSTU NBO IBT [FSP IBJST PO IJT IFBE� 5IF
TFDPOE NBO IBT POF IBJS� 5IF UIJSE UXP IBJST� "OE TP PO� 5IF MBTU NBO JO UIF MJOFVQ IBT B
NJMMJPO IBJST PO IJT IFBE� 5IF 4PSJUFT "SHVNFOU QSPDFFET BT GPMMPXT�

1ŋ .BOü JT CBME� QSFNJTF
1Ō *G .BOü JT CBME TP JT .BOý QSFNJTF
1ō .BOý JT CBME� 1ŋ 1Ō .1
1Ŏ *G .BOý JT CBME TP JT .BOþ QSFNJTF
1ŏ .BOþ JT CBME� 1Ŏ 1ō .1

���∴ .BOŋ�ŊŊŊ�ŊŊŋ JT CBME� DPODMVTJPO
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

6OJWFSTBMJTN

*OUFSMVEF� 7BHVFOFTT 	DPOU�


⋅ )FSF JT UIF BSHVNFOU JO B NPSF DPODJTF GPSN�

1ŋ #BME	Nü
 QSFNJTF
1Ō ∀O(#BME	NO
→ #BME	NO�ü
) QSFNJTF∴ #BME	Nü�ûûû�ûûü
 DPODMVTJPO

⋅ 5IF QSPCMFN XJUI UIJT BSHVNFOU JT UIBU JU MFBET UP BO BCTVSE DPODMVTJPO CVU OP QSFNJTF DBO
FBTJMZ CF SFKFDUFE� 'PS FYBNQMF JG ZPV SFKFDU UIF àSTU QSFNJTF UIFO UIFSF NVTU CF B CBME NBO
XIP IBT [FSP IBJST PO IJT IFBE�

⋅ *G ZPV SFKFDU UIF TFDPOE QSFNJTF UIFO UIFSF NVTU CF B QFSGFDUMZ TQFDJàD DVU�PGG GPS OVNCFST PG
IBJST CFMPX XIJDI ZPV DPVOU BT CBME BOE BCPWF ZPV EP OPU� #VU UIBU TFFNT FYUSFNFMZ
JNQMBVTJCMF� )PX DPVME UIFSF CF TVDI B OVNCFS 8IBU XPVME EFUFSNJOF XIBU UIF OVNCFS
JT "OE IPX XPVME XF EJTDPWFS JU 
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

6OJWFSTBMJTN

*OUFSMVEF� 7BHVFOFTT 	DPOU�


⋅ 0G DPVSTF UIJT BSHVNFOU XPVME XPSL FRVBMMZ XFMM XJUI BO BCVOEBODF PG PUIFS QSFEJDBUFT
F�H� AJT UBMM� AJT SFE� AJT B IFBQ� AJT áBU� FUD�

⋅ 5IJT JT UIF QSPCMFN PG WBHVFOFTT� 5IFSF BSF QSFEJDBUFT UIBU TFFN UP SFTJTU TIBSQ DVU�PGG
QPJOUT BOE UIJT NFBOT UIBU JO CPSEFSMJOF DBTFT JU XJMM CF WBHVF 	J�F� JOEFUFSNJOBUF
 XIFUIFS
UIF QSFEJDBUF BQQMJFT PS OPU�

⋅ "T B SFTVMU JO B CPSEFSMJOF DBTF TFOUFODFT TVDI BT 	ő
mœ BSF BSHVBCMZ OFJUIFS USVF OPS GBMTF�

	ő
 'SBOL JT CBME�
	Œ
 5IF DBS JT SFE�
	œ
 5IF UBCMF JT áBU�
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

6OJWFSTBMJTN

*OUFSMVEF� 7BHVFOFTT 	DPOU�


⋅ *U JT XJEFMZ BHSFFE WBHVFOFTT JT B QSPCMFN BCPVU MBOHVBHF BOE UIPVHIU � OPU B QSPCMFN
BCPVU UIF XPSME�

⋅ "T -FXJT QVUT JU
5IF POMZ JOUFMMJHJCMF BDDPVOU PG WBHVFOFTT MPDBUFT JU JO PVS UIPVHIU BOE MBOHVBHF� 5IF
SFBTPO JU�T WBHVF XIFSF UIF PVUCBDL CFHJOT JT OPU UIBU UIFSF�T UIJT UIJOH UIF PVUCBDL
XJUI JNQSFDJTF CPSEFST� SBUIFS UIFSF BSF NBOZ UIJOHT XJUI EJGGFSFOU CPSEFST BOE
OPCPEZ�T CFFO GPPM FOPVHI UP USZ UP FOGPSDF B DIPJDF PG POF PG UIFN BT UIF PGàDJBM SFGFSFOU
PG UIF XPSE APVUCBDL�� 7BHVFOFTT JT TFNBOUJD JOEFDJTJPO�

	-FXJT üĄăā ýüý


⋅ 3FMBUFEMZ JU NBLFT TFOTF UP TBZ UIBU JU JT VODMFBS 	UP VT
 XIFUIFS BO PCKFDU FYJTUT PS FWFO UIBU
JU JT JOEFUFSNJOBUF 	GPS VT
 XIFUIFS BO PCKFDU FYJTUT CVU UIJT JT B MJOHVJTUJD PS FQJTUFNJD LJOE
PG WBHVFOFTT� *U DPODFSOT XIBU JT UIF SJHIU 	PS BHSFFE
 BQQMJDBUJPO PG PVS XPSET 	PS QFSIBQT
MJNJUT PG XIBU XF DBO LOPX
�

⋅ .FUBQIZTJDBM WBHVFOFTT PO UIF PUIFS IBOE KVTU TFFNT VOJOUFMMJHJCMF� 8IBU DPVME JU FWFO
NFBO GPS UIF FYJTUFODF PG BO PCKFDU 	B NFSFPMPHJDBM TVN
 UP CF WBHVF 5IBU JU LJOE PG FYJTUT 
5IBU JU QBSUJBMMZ FYJTUT *U JT OPU DMFBS UIBU QBSUJBM FYJTUFODF JT
FWFO BO JOUFMMJHJCMF OPUJPO�
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

6OJWFSTBMJTN

5IF 6OJWFSTBMJTU 3FTQPOTF

⋅ 4P XIZ BDDPSEJOH UP UIF QSPQPOFOUT PG .FSFPMPHJDBM 6OJWFSTBMJTN EP NPEFSBUF WJFXT IBWF
B QSPCMFN XJUI WBHVFOFTT 

⋅ 8FMM UIJOL PG UIF $POUBDU WJFX� "DDPSEJOH UP UIJT WJFX DPNQPTJUJPO PDDVST XIFOFWFS
NBUFSJBM PCKFDUT 	TJNQMF PS DPNQMFY
 BSF JO DPOUBDU�

⋅ #VU FYBDUMZ XIFO UXP PCKFDUT BSF JO GBDU JO DPOUBDU JT DMFBSMZ WBHVF� 4P UIF NPEFSBUF $POUBDU
WJFX QSFEJDUT UIBU JU JT HFOVJOFMZ WBHVF XIFO DPNQPTJUJPO PDDVST�

⋅ )FODF BDDPSEJOH UP NPEFSBUF WJFXT UIFSF JT NFUBQIZTJDBM WBHVFOFTT� 0S JO PUIFS XPSET
GPS DFSUBJO PCKFDUT JU JT WBHVF XIFUIFS UIFZ FYJTU�

⋅ #VU BT BSHVFE BCPWF JU JT OPU DMFBS UIBU UIJT JT BO JOUFMMJHJCMF QPTJUJPO�
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

0VUMJOF

.BUFSJBM 0CKFDUT

1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO

5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO

/JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT

$SJUJRVFT PG .FUBQIZTJDT
.FUIPEPMPHZ
$BSOBQ�T $SJUJRVF PG .FUBQIZTJDT
3FTQPOTFT UP $BSOBQ
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

.FUIPEPMPHZ

" /FFE GPS 5IFSBQZ 

⋅ "U UIJT QPJOU ZPV NJHIU IBWF TUBSUFE UP CFDPNF TZNQBUIFUJD UP 8JUUHFOTUFJO�T JOGBNPVT
DMBJN UIBU UIF CFTU XBZ UP TFUUMF B QIJMPTPQIJDBM QSPCMFN JT UISPVHI UIFSBQZ�

⋅ /PU POMZ 8JUUHFOTUFJO CVU B SBUIFS CSPBE NPWFNFOU JO BOBMZUJD QIJMPTPQIZ NBJOUBJOFE B
WFSZ TLFQUJDBM BUUJUVEF UP UIF àFME PG NFUBQIZTJDT RVJUF HFOFSBMMZ�

⋅ 5IJT NPWFNFOU XBT LOPXO BT -PHJDBM 1PTJUJWJTN BOE POF PG UIF NPTU QSPNJOFOU
QSPQPOFOUT PG -PHJDBM 1PTJUJWJTN XBT 3VEPMQI $BSOBQ�
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

.FUIPEPMPHZ

$BSOBQ�T $SJUJRVF PG .FUBQIZTJDT

⋅ $BSOBQ�T NBJO DSJUJDJTN PG NFUBQIZTJDT XBT UIBU UIF MBOHVBHF VTFE CZ NFUBQIZTJDJBOT JT
FJUIFS IPQFMFTTMZ WBHVF VOEFàOFE PS OPO�TFOTJDBM�

⋅ 0OF FYBNQMF JT UIF OPUJPO AFTTFODF� XIJDI JT PGUFO VTFE CZ NFUBQIZTJDJBOT� " DMFBS NFBOJOH
$BSOBQ DPNQMBJOT JT OFWFS TVQQMJFE GPS UIJT UFSN BOE IFODF JU JT VODMFBS UIBU FYBDUMZ
FTTFODFT BSF TVQQPTFE UP CF�

⋅ $BSOBQ IBE B WFSZ TQFDJàD DPODFQUJPO PG NFBOJOH� *O QBSUJDVMBS BDDPSEJOH UP $BSOBQ UIF
RVFTUJPOT JO 	ŋŋ
 BOE 	ŋŌ
 BSF KVTU SFGPSNVMBUJPOT PG UIF RVFTUJPO JO 	ŋŊ
� *O UIF RVFTUJPOT
CFMPX 4 JT BO BSCJUSBSZ TFOUFODF�

	ŋŊ
 8IBU JT UIF NFBOJOH PG 4 
	ŋŋ
 6OEFS XIBU DPOEJUJPOT JT 4 TVQQPTFE UP CF USVF BOE VOEFS XIBU DPOEJUJPOT GBMTF 
	ŋŌ
 )PX JT 4 UP CF WFSJàFE 
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

$BSOBQ�T $SJUJRVF PG .FUBQIZTJDT

$BSOBQ�T $SJUJRVF PG .FUBQIZTJDT

⋅ $BSOBQ FOEPSTFE XIBU JT LOPXO BT B 7FSJàDBUJPOJTU 5IFPSZ PG .FBOJOH�

⋅ "DDPSEJOH UP UIJT UIFPSZ UIF NFBOJOH PG BOZ TFOUFODF 4 JT HJWFO CZ JUT WFSJàDBUJPO DPOEJUJPOT
� PS UIF NFBOT CZ XIJDI JU JT WFSJàFE�

⋅ 'SPN UIJT DPODFQUJPO PG NFBOJOH JU GPMMPXT UIBU JG B TFOUFODF TJNQMZ IBT OP WFSJàDBUJPO
DPOEJUJPOT UIFO JU EPFT OPU IBWF B NFBOJOH� " TFOUFODF UIBU DBOOPU CF WFSJàFE PS GBMTJàFE JT
UIVT NFBOJOHMFTT�

⋅ $BSOBQ BTTVNFT UIBU UIFSF BSF FTTFOUJBMMZ UXP GVOEBNFOUBM NFUIPET PG WFSJàDBUJPO�

⋅ ûāöüðíüñë� 5IJT JT WFSJàDBUJPO CZ FNQJSJDBM NFBOT F�H� CZ PCTFSWBUJPO PS TFOTF
FYQFSJFODF�⋅ éöéôāüñë� 5IJT JT WFSJàDBUJPO VTJOH MPHJDBM 	PS NBUIFNBUJDBM
 SFBTPOJOH OBNFMZ
QSPPGT�

⋅ *O PUIFS XPSET JG B DMBJN DBOOPU CF QSPWFO VTJOH MPHJD PS FTUBCMJTIFE VTJOH FNQJSJDBM
NFUIPET UIFO JU JT VOWFSJàBCMF BOE IFODF NFBOJOHMFTT�
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

$BSOBQ�T $SJUJRVF PG .FUBQIZTJDT

$BSOBQ�T $SJUJRVF PG .FUBQIZTJDT 	DPOU�


⋅ 4P UIF QSPCMFN BDDPSEJOH UP $BSOBQ XJUI VTJOH XPSET TVDI BT AFTTFODF� PS QFSIBQT
AGVOEBNFOUBM� JT UIBU UIFTF XPSET IBWF OP QSFDJTF EFàOJUJPO� 4JODF UIFZ IBWF OP QSFDJTF
EFàOJUJPO JU JT OPU DMFBS IPX BOZ TFOUFODF DPOUBJOJOH BOZ PG UIFTF XPSET DPVME CF WFSJàFE�
"T B SFTVMU TVDI TFOUFODFT BSF NFBOJOHMFTT BOE QPJOUMFTT�

⋅ "OPUIFS FYBNQMF PG QSPCMFNBUJD MBOHVBHF VTF BDDPSEJOH UP $BSOBQ JT XIFO NFUBQIZTJDJBOT
EJTUPSU UIF TZOUBY PG UIF MBOHVBHF JO XBZT UIBU BSF OPO�TFOTJDBM�

⋅ 'PS FYBNQMF JO GBNPVT FTTBZ PO UIF OBUVSF PG NFUBQIZTJDT .BSUJO )FJEFHHFS BSHVFT UIBU
POMZ CZ DPOUFNQMBUJOH OPUIJOHOFTT DBO OBUVSF SFBMMZ CF VOEFSTUPPE� )F DPODMVEFT JO UIBU
FTTBZ UIBU i5IF OPUIJOH OPUIJOHTu 	A%BT /JDIUT TFMCTU OJDIUFU�
�

⋅ $BSOBQ NBLFT B QPJOU PVU PG EFNPOTUSBUJOH UIBU UIJT LJOE PG TFOUFODF JT TJNQMZ
HSBNNBUJDBMMZ JMM�GPSNFE� AOPUIJOH� JT B OPVO QISBTF 	PS RVBOUJàFS QISBTF
 BOE IFODF OPU B
XPSE UIBU DBO CF VTFE BT B WFSC� 4P XIFO JU JT VTFE BT B WFSC UIF SFTVMU 	JG OPU DBSFGVMMZ
FYQMBJOFE
 JT TJNQMZ HJCCFSJTI� (JWFO UIJT JU GPMMPXT UIBU UIF TFOUFODF BT B XIPMF DBOOPU
IBWF DMFBS WFSJàDBUJPO DPOEJUJPOT BOE GPS UIJT SFBTPO JU JT NFBOJOHMFTT�
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

$BSOBQ�T $SJUJRVF PG .FUBQIZTJDT

$BSOBQ�T $SJUJRVF PG .FUBQIZTJDT 	DPOU�


⋅ #VU XIBU BCPVU MFTT FYPUJD NFUBQIZTJDBM DMBJNT� $MBJNT TVDI BT 	ŋō
m	ŋŏ


	ŋō
 "SF UIFSF NBUFSJBM PCKFDUT 
	ŋŎ
 "SF UIFSF VOJWFSTBMT 
	ŋŏ
 "SF UIFSF OVNCFST 

⋅ $BSOBQ UIPVHIU UIBU UIFSF BSF QSPCMFNT XJUI UIFTF TFOUFODFT FWFO JG UIF NFUBQIZTJDJBO IBT
UBLFO HPPE DBSF UP EFàOF XIBU JT NFBOU CZ LFZ UFSNT TVDI BT ANBUFSJBM PCKFDU� AVOJWFSTBM�
BOE AOVNCFS��

⋅ 5P VOEFSTUBOE $BSOBQ�T HFOFSBM PCKFDUJPO IFSF XF IBWF UP TUBSU XJUI IJT OPUJPO PG
GSBNFXPSL
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

$BSOBQ�T $SJUJRVF PG .FUBQIZTJDT

$BSOBQ�T $SJUJRVF PG .FUBQIZTJDT 	DPOU�


⋅ "DDPSEJOH UP $BSOBQ NFBOJOHGVM RVFTUJPOT DBO POMZ CF BTLFE GSPN XJUIJO B GSBNFXPSL�

⋅ " GSBNFXPSL $BSOBQ BSHVFT JT FTTFOUJBMMZ B HSBNNBS BOE B TFNBOUJDT�

ŋ� " MJTU PG FYQSFTTJPOT 	B MFYJDPO
 GPS UIF SFMFWBOU MBOHVBHF BOE B MJTU PG TZOUBDUJD SVMFT
WJ[� SVMFT GPS UIF GPSNBUJPO PG TFOUFODFT JO UIF MBOHVBHF�

Ō� 3VMFT UIBU QFSNJU POF UP EFSJWF UIF USVUI DPOEJUJPOT PG BOZ TFOUFODF HFOFSBUFE CZ UIF
HSBNNBS�

⋅ 5IF TZOUBDUJD SVMFT FOTVSFT UIBU B TFOUFODF TVDI BT 	ŋŐ
 JT EFFNFE XFMMGPSNFE XIFSFBT 	ŋő
 JT
OPU�

	ŋŐ
 " DBU JT PO B NBU�
	ŋő
 " PO JT NBU DBU B�

⋅ 5IF TFDPOE SVMF FOTVSFT UIBU XF DBO DMFBSMZ TUBUF XIBU UIF USVUI DPOEJUJPOT PG XFMMGPSNFE
TFOUFODFT TVDI BT 	ŋŐ
 WJ[�

	ŋŐ�
 A" DBU JT PO B NBU� JT USVF JGG ∃Y∃Z(DBU	Y
 ∧NBU	Z
 ∧ JT�PO	ZY
)
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

$BSOBQ�T $SJUJRVF PG .FUBQIZTJDT

$BSOBQ�T $SJUJRVF PG .FUBQIZTJDT 	DPOU�


⋅ 0G DPVSTF TJODF UIF USVUI PG B TFOUFODF EFQFOET PO XIFUIFS JU DBO CF WFSJàFE VMUJNBUFMZ
XIBU NBUUFST JT JUT WFSJàDBUJPO DPOEJUJPOT�

⋅ 4JODF 	ŋŐ
 JT B DMFBSMZ FNQJSJDBM DMBJN UIF QSPQFS NFUIPE PG WFSJàDBUJPO XJMM CF PCTFSWBUJPO�

⋅ 4P $BSOBQ IBT UP JOUSPEVDF BEEJUJPOBM TFNBOUJD SVMFT UIBU TUBUFT UIF LJOET PG PCTFSWBUJPO
UIBU JT SFRVJSFE JO PSEFS UP WFSJGZ UIF TFOUFODF�

⋅ *O UIF DBTF PG 	ŋŐ
 UIF OFFEFE PCTFSWBUJPO JT POF XIJDI TBUJTàFT 	ŋŐ�
�
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

$BSOBQ�T $SJUJRVF PG .FUBQIZTJDT

$BSOBQ�T $SJUJRVF PG .FUBQIZTJDT 	DPOU�


⋅ 8JUI UIJT OPUJPO PG B GSBNFXPSL JO UIF CBDLHSPVOE $BSOBQ EJTUJOHVJTIFT CFUXFFO JOUFSOBM
BOE FYUFSOBM RVFTUJPOT BOE TUBUFNFOUT�

⋅ *OUFSOBM RVFTUJPOT BSF RVFTUJPOT TUBUFE GSPN XJUIJO B TQFDJàD GSBNFXPSL BOE XIPTF
BOTXFS JT FWBMVBUFE XJUIJO UIBU GSBNFXPSL�⋅ *OUFSOBM TUBUFNFOUT BSF TUBUFNFOUT NBEF GSPN XJUIJO B TQFDJàD GSBNFXPSL�⋅ &YUFSOBM RVFTUJPOT BOE FYUFSOBM TUBUFNFOUT BSF JOUFSQSFUFE GSPN PVUTJEF PG BOZ
TQFDJàD GSBNFXPSL�

⋅ *OUFSOBM RVFTUJPOT BOE JOUFSOBM TUBUFNFOUT BSF NFBOJOHGVM CFDBVTF UIFZ BSF NBEF XJUIJO B
GSBNFXPSL XIFSF UIFSF BSF SVMFT EFUFSNJOJOH CPUI XIJDI TUBUFNFOUT BSF XFMMGPSNFE CVU
BMTP XIBU UIF WFSJàDBUJPO DPOEJUJPOT PG UIPTF TUBUFNFOUT BSF�

⋅ #Z DPOUSBTU TJODF FYUFSOBM RVFTUJPOT BOE FYUFSOBM TUBUFNFOUT BSF OPU NBEF JO UIF DPOUFYU PG
SVMFT HPWFSOJOH XIBU DPVOUT BT B NFBOJOHGVM TFOUFODF OPS B TQFDJàDBUJPO PG IPX UP
EFUFSNJOF WFSJàDBUJPO DPOEJUJPOT TVDI TUBUFNFOUT BSF TJNQMZ NFBOJOHMFTT�
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

$BSOBQ�T $SJUJRVF PG .FUBQIZTJDT

$BSOBQ�T $SJUJRVF PG .FUBQIZTJDT 	DPOU�


⋅ 4P XIBU JT UIF QSPCMFN XJUI UIF LJOET PG RVFTUJPOT UIBU NFUBQIZTJDJBOT BTL F�H�

	ŋō
 "SF UIFSF NBUFSJBM PCKFDUT 
	ŋŎ
 "SF UIFSF VOJWFSTBMT 
	ŋŏ
 "SF UIFSF OVNCFST 

⋅ 5IF QSPCMFN JT UIBU UIFTF RVFTUJPOT BSF POMZ NFBOJOHGVM JG UIFZ BSF JOUFSOBM RVFTUJPOT� #VU JG
UIFTF SFBMMZ BSF RVFTUJPOT SBJTFE XJUIJO B TQFDJàD GSBNFXPSL UIFJS BOTXFS JT BMXBZT HPJOH UP
CF USJWJBM�

⋅ $POTJEFS 	ŋō
� *G XF FWBMVBUF UIJT RVFTUJPO GSPN XJUIJO B GSBNFXPSL XIFSF JU JT QSFTVQQPTFE
UIBU UIFSF BSF NBUFSJBM PCKFDUT 	GPS FYBNQMF JG UIF GSBNF XPSL DPOUBJOT BOZ UFSN SFGFSSJOH UP B
NBUFSJBM PCKFDU
 UIFO UIF BTOXFS UP UIF RVFTUJPO XJMM CF USJWJBMMZ AZFT�� *G JU EPFT OPU DPOUBJO
BOZ TVDI UFSNT UIF BOTXFS XJMM CF USJWJBMMZ AOP��

⋅ #Z DPOUSBTU JG 	ŋō
 JT BTLFE GSPN PVUTJEF B GSBNFXPSL UIFO JU XJMM TJNQMZ CF NFBOJOHMFTT
CFDBVTF UIFSF XJMM CF OP SVMFT UIBU EFUFSNJOF XIBU DPVOUT BT B XFMMGPSNFE RVFTUJPO BOE OP
SVMFT EFUFSNJOJOH JUT WFSJàDBUJPO DPOEJUJPOT�
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

$BSOBQ�T $SJUJRVF PG .FUBQIZTJDT

$BSOBQ�T $SJUJRVF PG .FUBQIZTJDT 	DPOU�


⋅ 0G DPVSTF UBLJOH B TUFQ CBDL POF NJHIU XPOEFS XIBU $BSOBQ XPVME TBZ BCPVU RVFTUJPOT
TVDI BT 	ŋŒ


	ŋō
 8PVME JU CF B HPPE JEFB UP BEPQU B GSBNFXPSL XIFSF UIFSF BSF NBUFSJBM PCKFDUT 

⋅ 5IJT NJHIU TFFN MJLF B QFSGFDUMZ TFOTJCMF RVFTUJPO UP BTL� #VU TJODF UIJT JT CZ EFàOJUJPO BO
FYUFSOBM RVFTUJPO OBNFMZ B RVFTUJPO BCPVU XIBU GSBNFXPSL UP BEPQU $BSOBQ TJNQMZ UIJOLT
UIBU JU JT NFBOJOHMFTT�

⋅ *O HFOFSBM BT DPODFSOT POUPMPHJDBM TUBUFNFOUT $BSOBQ FYQSFTTFT IJT BUUJUVEF BT GPMMPXT�
"O BMMFHFE TUBUFNFOU PG UIF SFBMJUZ PG <B> TZTUFN PG FOUJUJFT JT B QTFVEP�TUBUFNFOU
XJUIPVU DPHOJUJWF DPOUFOU� 5P CF TVSF XF IBWF UP GBDF BU UIJT QPJOU BO JNQPSUBOU
RVFTUJPO CVU JU JT B QSBDUJDBM OPU B UIFPSFUJDBM RVFTUJPO� JU JT B RVFTUJPO PG XIFUIFS PS OPU
UP BDDFQU UIF OFX MJOHVJTUJD GPSNT� 5IF BDDFQUBODF DBOOPU CF KVEHFE BT CFJOH FJUIFS USVF
PS GBMTF CFDBVTF JU JT OPU BO BTTFSUJPO� *U DBO POMZ CF KVEHFE BT CFJOH NPSF PS MFTT
FYQFEJFOU GSVJUGVM DPOEVDJWF UP UIF BJN GPS XIJDI UIF MBOHVBHF JT JOUFOEFE�

	$BSOBQ üĄĀû Q� ýüÿ
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

3FTQPOTFT UP $BSOBQ

3FTQPOTFT UP $BSOBQ�T $SJUJRVF

⋅ 5IFSF BSF UISFF TUBOEBSE SFTQPOTFT UIBU IBWF CFFO HJWFO UP $BSOBQ�T QPTJUJPO�

⋅ %PFT B MBDL PG WFSJàDBUJPO DPOEJUJPOT SFBMMZ FOUBJM MBDL PG NFBOJOH 
5IJT JT GBS GSPN PCWJPVT� *G $BSOBQ JT DPSSFDU UIFO UIF TUBUVT PG BO POUPMPHJDBM RVFTUJPO
TVDI BT 	ŋō
 JT UIF TBNF BT BO VOHSBNNBUJDBM RVFTUJPO TVDI BT 	ŌŊ
�

	ŋō
 "SF UIFSF NBUFSJBM PCKFDUT 
	ŌŊ
 "SF NBUFSJBM UIFSF PCKFDUT 

⋅ #VU JOUVJUJWFMZ BU MFBTU FWFO JG 	ŋō
 JT QSPCMFNBUJD GPS TPNF SFBTPO UIF QSPCMFN TFFNT
UP CF WFSZ EJGGFSFOU UIBO UIF QSPCMFN XJUI 	ŌŊ
�
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

3FTQPOTFT UP $BSOBQ

3FTQPOTFT UP $BSOBQ�T $SJUJRVF 	DPOU�


⋅ .PSFPWFS POF UIF DPOTFRVFODFT PG $BSOBQ�T WJFX JT UIBU B FYUSFNFMZ XJEF SBOHF PG
RVFTUJPOT XPVME CF DPOTJEFSFE NFBOJOHMFTT TJNQMZ CFDBVTF UIFZ DBOOPU CF WFSJàFE FJUIFS
MPHJDBMMZ PS FNQJSJDBMMZ� 5IJT JODMVEFT RVTFUJPOT TVDI BT 	Ōŋ
m	ŌŎ


	Ōŋ
 *T NVSEFSJOH UIF JOOPDFOU XSPOH 
	ŌŌ
 *T UIF .POB -JTB CFBVUJGVM 
	Ōō
 %PFT (PE FYJTU 
	ŌŎ
 *T UIFSF MJGF BGUFS EFBUI 

⋅ 0OF NJHIU UIJOL UIBU UIFSF BSF OP BOTXFST 	PS QFSIBQT OP HPPE BOTXFST
 UP UIFTF RVFTUJPOT
CVU UIFZ BSF IBSEMZ NFBOJOHMFTT�
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

3FTQPOTFT UP $BSOBQ

3FTQPOTFT UP $BSOBQ�T $SJUJRVF 	DPOU�


⋅ 5IF TFDPOE BSHVNFOU BHBJOTU $BSOBQ�T WJFX JT UIBU JU JT TFMG�VOEFSNJOJOH�

⋅ 5P JMMVTUSBUF XIFO $BSOBQ QSPDMBJNT���
"O BMMFHFE TUBUFNFOU PG UIF SFBMJUZ PG B TZTUFN PG FOUJUJFT JT B QTFVEP�TUBUFNFOU XJUIPVU
DPHOJUJWF DPOUFOU

"OE ���

5IF NFBOJOH PG B TUBUFNFOU MJFT JO UIF NFUIPE PG JUT WFSJàDBUJPO�

⋅ 5IFO HJWFO $BSOBQ�T PXO WJFX UIFTF TUBUFNFOUT XPVME IBWF UP CF WFSJàBCMF CZ FJUIFS MPHJDBM
QSPPG PS FNQJSJDBM PCTFSWBUJPO�

⋅ #VU JU JT WFSZ EJGàDVMU UP VOEFSTUBOE IPX FJUIFS PG UIPTF TUBUFNFOUT DPVME CF TP WFSJàFE�

⋅ 5IF BOBMPH PG UIJT PCKFDUJPO JT UIF QBSBEPY UIBU BSJTFT GSPN TVCTDSJCJOH UP UIF DMBJN UIBU
AFWFSZUIJOH JT SFMBUJWF��
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

3FTQPOTFT UP $BSOBQ

3FTQPOTFT UP $BSOBQ�T $SJUJRVF 	DPOU�


⋅ 5IF UIJSE BOE àOBM PCKFDUJPO DPNFT GSPN 2VJOF�

⋅ "DDPSEJOH UP $BSOBQ UIFSF BSF UXP NFUIPET PG WFSJàDBUJPO MPHJDBM 	BOBMZUJD
 PS FNQJSJDBM
	TZOUIFUJD
� *G B TUBUFNFOU DBOOPU CF WFSJàFE CZ BOZ PG UIFTF NFBOT JU JT NFBOJOHMFTT�

⋅ 0OF PG 2VJOF�T NBJO DPOUFOUJPOT UIBU UIFSF JT OP XBZ UP ESBX B TIBSQ EJTUJODUJPO CFUXFFO
BOBMZUJD BOE TZOUIFUJD USVUIT�

⋅ 2VJOF IBT B TP�DBMMFE DPIFSFOUJTU DPODFQUJPO PG CFMJFG� /P CFMJFG JT KVTUJàFE TPMFMZ PO UIF
CBTJT PG FNQJSJDBM PCTFSWBUJPO PS MPHJD BMPOF� 3BUIFS BOZ CFMJFG NVTU CF TVQQPSUFE CZ B
WBSJFUZ PG PUIFS CFMJFGT� 5IJT IPMET GPS CPUI BOBMZUJD BOE TZOUIFUJD CFMJFGT�
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

3FTQPOTFT UP $BSOBQ

3FTQPOTFT UP $BSOBQ�T $SJUJRVF 	DPOU�


⋅ $POTJEFS ZPVS CFMJFG UIBU UIF CFMM JT SJOHJOH� 5IJT JT UIF LJOE PG CFMJFG UIBU JT WFSJàFE EJSFDUMZ
CZ PCTFSWBUJPO�

⋅ )PXFWFS FWFO XIFO GBDFE XJUI XIBU BQQFBST UP CF DMFBS FNQJSJDBM FWJEFODF UIJT CFMJFG DBO
CF PWFSSJEFO CZ PUIFS GBDUPST�

⋅ 'PS FYBNQMF ZPV NBZ OPU CF BCMF UP SVMF PVU UIBU ZPV BSF VOEFS UIF JOáVFODF PG
IBMMVDJOBUJOH ESVH UIBU ZPV BSF JO UIF NBUSJY UIBU JU XBT OPU B TPVOE GSPN UIF DPNQVUFS
SBUIFS UIBO UIF CFMM FUD�

⋅ 5IJT NFBOT UIBU DPOàSNBUJPO PG UIJT CFMJFG EPFT OPU SFMZ TPMFMZ PO UIF SFMFWBOU FNQJSJDBM
FWJEFODF QFSUBJOJOH UP UIF CFMM CVU SBUIFS PO B IPTU PG PUIFS CFMJFGT ZPV NBZ PS NBZ OPU IBWF�

⋅ 5IF TBNF JT USVF GPS BOBMZUJD CFMJFGT� :PVS CFMJFG UIBU 	Q ∨ ¬Q
 BHBJO SFMJFT PO WBSJPVT BYJPNT
PG UIF CBDLHSPVOE MPHJD� *G BOZ PG UIFTF BYJPNT BSF SFWJTFE PS EJTDBSEFE UIFO ZPVS CFMJFG
DPVME CF GBMTF�
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

3FTQPOTFT UP $BSOBQ

3FTQPOTFT UP $BSOBQ�T $SJUJRVF 	DPOU�


⋅ 4P 2VJOF�T HFOFSBM QPJOU IFSF JT UIBU TJNQMZ CFDBVTF B TUBUFNFOU DBOOPU CF WFSJàFE CZ
BOBMZUJD 	MPHJD
 PS TZOUIFUJD 	FNQJSJDBM
 NFBOT UIJT EPFT OPU FOUBJM UIBU UIF TUBUFNFOU JT
NFBOJOHMFTT�

⋅ *O GBDU BDDPSEJOH UP 2VJOF WFSZ GFX UIJOHT DBO CF WFSJàFE TPMFMZ CZ BOBMZUJD PS TZOUIFUJD
NFBOT�

⋅ 4P XIJMF 2VJOF BHSFFT UIBU POUPMPHJDBM RVFTUJPOT TVDI BT A"SF UIFSF NBUFSJBM PCKFDUT � BSF
FYUFSOBM RVFTUJPOT 2VJOF TJNQMZ UIJOLT UIBU NBOZ TDJFOUJàD RVFTUJPOT BSF BMTP FYUFSOBM
RVFTUJPOT�

⋅ 8IFO XF BSF BTLJOH TDJFOUJàD RVFTUJPOT XF BSF BDDPSEJOH UP 2VJOF BMTP FGGFDUJWFMZ NBLJOH
B QSBDUJDBM DIPJDF BCPVU XIBU PWFSBMM TZTUFN PG CFMJFGT XF XBOU UP BEPQU� 4P JG POUPMPHJDBM
RVFTUJPOT BSF NFBOJOHMFTT CFDBVTF UIFZ BSF VOWFSJàBCMF CZ BOBMZUJD PS TZOUIFUJD NFBOT
BMPOF UIFO TP JT BMM PG TDJFODF�
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.BUFSJBM 0CKFDUT 1BSBEPYFT PG .BUFSJBM $POTUJUVUJPO 5IF 4QFDJBM $PNQPTJUJPO 2VFTUJPO /JIJMJTN 6OJWFSTBMJTN BOE 7BHVFOFTT $SJUJRVFT PG .FUBQIZTJDT

3FTQPOTFT UP $BSOBQ

/FYU 8FFL����

5JNF���
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.FUBQIZTJDT

-FDUVSF �� 5JNF
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5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

0VUMJOF

5JNF
5IF 0SEJOBSZ 7JFX PG 5JNF
0OUPMPHJFT PG 5JNF

5IF "�5IFPSZ BOE UIF #�5IFPSZ

5SVUINBLFST
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5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF 0SEJOBSZ 7JFX PG 5JNF

1BTU 1SFTFOU BOE 'VUVSF

⋅ 8JUI SFTQFDU UP UIF DPODFQU PG UJNF XF OPSNBMMZ EJTUJOHVJTI CFUXFFO UISFF EJGGFSFOU UIJOHT�
5IF QBTU UIF QSFTFOU BOE UIF GVUVSF�

⋅ *OUVJUJWFMZ UIF UIJOHT PS FWFOUT UIBU BSF JO UIF QBTU BSF OPU SFBM BOZNPSF CVU UIFZ XFSF SFBM�
7BSJPVT FWFOUT JO UIF QBTU IBWF TIBQFE UIF QSFTFOU BOE JG UIFTF FWFOUT XFSF OPU SFBM JO TPNF
TFOTF UIBU XPVME CF IBSE UP FYQMBJO�

⋅ 5IF UIJOHT PS FWFOUT UIBU BSF QSFTFOU BSF JOUVJUJWFMZ KVTU UIF UIJOHT UIBU BSF DVSSFOUMZ UIF DBTF
	UIF DBTF SJHIU OPX
� 5IFZ XJMM TPPO CF JO UIF QBTU BOE IFODF OPU SFBM BOZNPSF CVU UIFZ
XFSF SFBM XIFO UIFZ XFSF QSFTFOU� #PUI UIF QBTU BOE QSFTFOU BSF JOUVJUJWFMZ àYFE�

⋅ 8IBU IBQQFOFE JO UIF QBTU BOE XIBU JT IBQQFOJOH SJHIU OPX JT OPU VOEFDJEFE PS BO PQFO
RVFTUJPO 	FWFO JG JU NBZ CF VOLOPXO
� 'PS FYBNQMF TVQQPTF UIBU "SJTUPUMF áJQQFE B DPJO PO
IJT ŋŏUI CJSUIEBZ� *G TP UIF DPJO FJUIFS DBNF VQ IFBET PS UBJMT� 8F NBZ OFWFS LOPX XIJDI
POF JU XBT CVU JU XBT POF PS UIF PUIFS�

⋅ #Z DPOUSBTU UIF GVUVSF JT HFOFSBMMZ BTTVNFE UP CF PQFO� *U JT OPU EFUFSNJOBUF PS EFDJEFE IPX
UIF GVUVSF XJMM VOGPME� 5IJT BTTVNQUJPO BCPVU UIF GVUVSF JT UZQJDBMMZ SFGFSSFE UP BT UIF
PQFOOFTT PG UIF GVUVSF�

þ � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF 0SEJOBSZ 7JFX PG 5JNF

5IF "SHVNFOU "HBJOTU UIF 0SEJOBSZ 7JFX GSPN 4QFDJBM 3FMBUJWJUZ

⋅ 0SEJOBSJMZ JU JT BMTP BTTVNFE UIBU UJNF�T QBTTJOH JT PCKFDUJWF BOE BCTPMVUF� 5JNF�T QBTTJOH JT
JOEFQFOEFOU PG IVNBO NJOET PS IVNBO QFSTQFDUJWFT� 5JNF JT OPU XJUIJO BOZPOF�T DPOUSPM�

⋅ )PXFWFS UIFSF JT B TUSPOH BOE DPOWJODJOH BSHVNFOU BHBJOTU UIJT PSEJOBSZ WJFX PG UJNF�T
QBTTJOH BOE UIF PCKFDUJWJUZ PG UJNF�

⋅ 5IJT BSHVNFOU JT EVF UP )JMBSZ 1VUOBN BOE JT DBMMFE UIF "SHVNFOU "HBJOTU UIF 0SEJOBSZ
7JFX GSPN 4QFDJBM 3FMBUJWJUZ�

ÿ � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF 0SEJOBSZ 7JFX PG 5JNF

5IF "SHVNFOU "HBJOTU UIF 0SEJOBSZ 7JFX GSPN 4QFDJBM 3FMBUJWJUZ 	DPOU�


" USBJO JT QBTTJOH UISPVHI B TUBUJPO BU DPOTUBOU WFMPDJUZ W� 1BUSJDL JT B QBTTFOHFS PO UIF USBJO� &NJMZ
JT TUBOEJOH PO UIF FNCBOLNFOU XBUDIJOH 1BUSJDL�T USBJO QBTT CZ� 8IJMF 1BUSJDL�T USBJO JT QBTTJOH
UISPVHI UIF TUBUJPO UXP TUSJLFT PG MJHIUOJOH PDDVS� #PUI TUSJLFT BSF WJTJCMF UP CPUI 1BUSJDL BOE &NJMZ�
-JHIUOJOH TUSJLF " PDDVST JO UIF EJTUBODF CBDL GSPN XIFSF 1BUSJDL�T USBJO DBNF� 4USJLF # PDDVST JO
UIF EJTUBODF BIFBE JO UIF EJSFDUJPO XIFSF 1BUSJDL�T USBJO JT IFBEJOH� 5IF TUSJLFT PDDVS BU BO FRVBM
TQBUJBM EJTUBODF GSPN &NJMZ�T MPDBUJPO�
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5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF 0SEJOBSZ 7JFX PG 5JNF

5IF "SHVNFOU "HBJOTU UIF 0SEJOBSZ 7JFX GSPN 4QFDJBM 3FMBUJWJUZ 	DPOU�


4VQQPTF &NJMZ TFFT UIF TUSJLFT BU UIF TBNF UJNF� 5IFO BTTVNJOH UIBU MJHIU BMXBZT NPWFT BU B
DPOTUBOU TQFFE TIF DBO JOGFS UIBU TUSJLF " JT TJNVMUBOFPVT XJUI TUSJLF #� 5IF TUSJLFT BSF BU FRVBM
EJTUBODFT BXBZ GSPN IFS TP JG MJHIU GSPN FBDI PG UIFN USBWFMT BU UIF TBNF DPOTUBOU TQFFE BOE TIF
TFFT UIF UXP áBTIFT BU UIF TBNF UJNF TIF XJMM SFBTPO UIBU UIFZ PDDVSSFE BU UIF TBNF UJNF UIBU UIFZ
XFSF TJNVMUBOFPVT� )FSF JT B RVFTUJPO &JOTUFJO DPOTJEFST� 8JMM 1BUSJDL UIF QBTTFOHFS PO UIF USBJO
BHSFF XJUI &NJMZ UIBU " PDDVSSFE BU UIF TBNF UJNF BT # UIBU " BOE # BSF TJNVMUBOFPVT FWFOUT 

ā � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF 0SEJOBSZ 7JFX PG 5JNF

5IF "SHVNFOU "HBJOTU UIF 0SEJOBSZ 7JFX GSPN 4QFDJBM 3FMBUJWJUZ 	DPOU�


⋅ "DDPSEJOH UP &JOTUFJO 1BUSJDL XJMM TBZ UIBU UIF TUSJLFT EJE OPU PDDVS BU UIF TBNF UJNF�

⋅ 8IZ 4JODF 1BUSJDL JT NPWJOH 	BU WFMPDJUZ W
 UPXBSET # BOE BXBZ GSPN " JU XJMM TFFN UP IJN
BT JG # IBQQFOFE CFGPSF "�

⋅ 4P 6OMJLF &NJMZ 1BUSJDL XJMM DPODMVEF UIBU " BOE # BSF OPU TJNVMUBOFPVT�

Ă � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF 0SEJOBSZ 7JFX PG 5JNF

5IF "SHVNFOU "HBJOTU UIF 0SEJOBSZ 7JFX GSPN 4QFDJBM 3FMBUJWJUZ 	DPOU�


⋅ 4P XIP JT SJHIU 

⋅ /BUVSBM BOTXFS JT UP TBZ UIBU &NJMZ JT SJHIU TJODF TIF JT UIF POF BU SFTU BOE 1BUSJDL JT UIF POF
NPWJOH�

⋅ #VU BT XBT FTUBCMJTIFE JO QIZTJDT FWFO CFGPSF &JOTUFJO�T 5IFPSZ PG 3FMBUJWJUZ UIFSF JT OP
TVDI UIJOH BT BCTPMVUF SFTU�

⋅ 1VU BOPUIFS XBZ GSPN 1BUSJDL�T QFSTQFDUJWF IF JT UIF POF BU SFTU BOE &NJMZ JT TJNQMZ
USBWFMJOH BU WFMPDJUZ �W�

⋅ *O PUIFS XPSET UIFSF BQQFBST UP CF OP PCKFDUJWF GBDU BCPVU XIP JT BU SFTU� "T B SFTVMU UIFSF
DBO CF OP PCKFDUJWF GBDU BCPVU XIP JT SJHIU� 5IFSF BSF POMZ SFMBUJWF GBDUT BCPVU TJNVMUBOFJUZ�
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5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF 0SEJOBSZ 7JFX PG 5JNF

5IF "SHVNFOU "HBJOTU UIF 0SEJOBSZ 7JFX GSPN 4QFDJBM 3FMBUJWJUZ 	DPOU�


⋅ )PX EPFT UIJT SFMBUF UP UIF QBTTBHF PG UJNF 

⋅ 8FMM JG GBDUT BCPVU TJNVMUBOFJUZ BSF SFMBUJWF UIFO GBDUT BCPVU XIJDI FWFOUT BSF QSFTFOU BOE
XIJDI FWFOUT BSF QBTUNVTU BMTP CF SFMBUJWF�

⋅ 'PS FYBNQMF GPS &NJMZ BU UIF NPNFOU XIFSF TIF TFFT " BOE # JU JT GBDU GPS &NJMZ UIBU " BOE
# BSF QSFTFOU�

⋅ )PXFWFS GPS 1BUSJDL JU JT B GBDU UIBU BU UIF NPNFOU XIFO IF TFFT " # JT BMSFBEZ JO UIF QBTU�

⋅ 5IF MFWFM EJTBHSFFNFOU CFUXFFO UIF UXP QSPUBHPOJTUT XJMM EFQFOE PO UIF EJWFSHFODF JO
WFMPDJUZ CFUXFFO UIFN� *G GPS FYBNQMF 1BUSJDL JT USBWFMJOH BU B TQFFE OFBS UIF TQFFE PG MJHIU
UIF EJGGFSFODF JO PCTFSWBUJPOT XJMM CF NVDI NPSF ESBNBUJD�
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5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

0OUPMPHJFT PG 5JNF

1SFTFOUJTN BOE UIF (SPXJOH #MPDL 5IFPSZ

⋅ 5IFSF BSF GPVS JNQPSUBOU WJFXT BCPVU UIF POUPMPHZ PG UJNF UIBU XF XJMM DPOTJEFS IFSF CVU
POMZ UXP PG UIFTF BSF DPOTJTUFOU XJUI UIF PQFOOFTT PG UIF GVUVSF�

⋅ 5IFTF UXP WJFXT BSF 1SFTFOUJTN BOE 5IF (SPXJOH #MPDL 5IFPSZ� 5IFZ CPUI BHSFF UIBU
GVUVSF PCKFDUT�FWFOUT BSF OPU SFBM CFDBVTF UIFZ IBWF OPU ZFU IBQQFOFE� 5IFZ BMTP BHSFF UIBU
QSFTFOU PCKFDUT BOE FWFOUT BSF SFBM� 5IFZ POMZ EJTBHSFF XJUI SFTQFDU UP UIF QBTU XIFSF
1SFTFOUJTN BTTVNFT UIBU UIF QBTU JT OPU SFBM 5IF (SPXJOH #MPDL 5IFPSZ BTTVNFT UIBU JU JT�

0OUPMPHJFT PG 5JNF� 8IJDI 0CKFDUT BOE &WFOUT &YJTU

øéûü ÷êòíëüû�íþíöüûæ øúíûíöü ÷êòíëüû�íþíöüûæ îýüýúí ÷êòíëüû�íþíöüû

&UFSOBMJTN ✓ ✓ ✓
1SFTFOUJTN × ✓ ×

(SPXJOH #MPDL 5IFPSZ ✓ ✓ ×
4ISJOLJOH #MPDL 5IFPSZ × ✓ ✓

üû � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

0OUPMPHJFT PG 5JNF

5IF 4ISJOLJOH #MPDL 5IFPSZ

⋅ 5IF 4ISJOLJOH #MPDL 5IFPSZ JT UIF WJFX UIBU QSFTFOU BOE GVUVSF PCKFDUT�FWFOUT BSF SFBM CVU
UIBU QBTU PCKFDUT�FWFOUT BSF OPU�

⋅ 5IF NPUJWBUJPO GPS UIJT WJFX JT TMJHIUMZ MFTT JOUVJUJWF� 3PVHIMZ UIF JEFB JT UIBU BT UJNF QBTTFT
UIF OVNCFS PG UIJOHT UIBU BSF SFBM EFDSFBTFT�

⋅ 8IBU JT IBQQFOJOH OPX BOE JO UIF GVUVSF BSF SFBM CVU PODF UIFZ IBWF IBQQFOFE UIFZ UIFO
TFJ[F UP CF SFBM BOE ESPQ JOUP PCMJWJPO�

⋅ *U TIPVME CF OPUFE UIBU UIJT JT B GBJSMZ SBSFMZ IFME WJFX�

0OUPMPHJFT PG 5JNF� 8IJDI 0CKFDUT BOE &WFOUT &YJTU

øéûü ÷êòíëüû�íþíöüûæ øúíûíöü ÷êòíëüû�íþíöüûæ îýüýúí ÷êòíëüû�íþíöüû

&UFSOBMJTN ✓ ✓ ✓
1SFTFOUJTN × ✓ ×

(SPXJOH #MPDL 5IFPSZ ✓ ✓ ×
4ISJOLJOH #MPDL 5IFPSZ × ✓ ✓

üü � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

0OUPMPHJFT PG 5JNF

&UFSOBMJTN

⋅ &UFSOBMJTN JT UIF WJFX UIBU BMM PCKFDUT QBTU QSFTFOU BOE GVUVSF BSF SFBM�

⋅ "DDPSEJOH UP &UFSOBMJTN UJNFT BSF MJLF MPDBUJPOT� 4P KVTU MJLF UIF &JGGFM 5PXFS JT OPU MPDBUFE
XIFSF ZPV BSF SJHIU OPX UIBU EPFT NBLF JU BOZ MFTT SFBM� 4JNJMBSMZ KVTU CFDBVTF UIF QBTU BOE
GVUVSF BSF OPU MPDBUFE UFNQPSBMMZ XIFSF XF BSF OPX UIJT EPFT OPU NBLF JU BOZ MFTT SFBM�

0OUPMPHJFT PG 5JNF� 8IJDI 0CKFDUT BOE &WFOUT &YJTU

øéûü ÷êòíëüû�íþíöüûæ øúíûíöü ÷êòíëüû�íþíöüûæ îýüýúí ÷êòíëüû�íþíöüû

&UFSOBMJTN ✓ ✓ ✓
1SFTFOUJTN × ✓ ×

(SPXJOH #MPDL 5IFPSZ ✓ ✓ ×
4ISJOLJOH #MPDL 5IFPSZ × ✓ ✓

üý � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

0OUPMPHJFT PG 5JNF

5IF "SHVNFOU GPS &UFSOBMJTN GSPN 4QFDJBM 3FMBUJWJUZ

⋅ 5IFSF JT POF QSPNJOFOU BSHVNFOU JO GBWPS PG &UFSOBMJTN�

1ŋ� *G FJUIFS 1SFTFOUJTN 	1S
 5IF (SPXJOH #MPDL 5IFPSZ 	(#5
 PS 5IF 4ISJOLJOH #MPDL
5IFPSZ 	4#5
 BSF DPSSFDU UIFO XIJDI PCKFDUT�FWFOUT BSF SFBM EFQFOET PO XIJDI BSF
QBTU QSFTFOU BOE GVUVSF�

1Ō� 8IJDI PCKFDUT�FWFOUT BSF QBTU QSFTFOU PS GVUVSF EFQFOET PO GBDUT BCPVU TJNVMUBOFJUZ
	OBNFMZ XIJDI FWFOUT BSF TJNVMUBOFPVT XJUI IFSF BOE OPX
�

1ō� *G UIF 5IFPSZ PG 4QFDJBM 3FMBUJWJUZ JT USVF UIFO TJNVMUBOFJUZ EFQFOET PO QFSTQFDUJWFT�
1Ŏ� 5IF 5IFPSZ PG 4QFDJBM 3FMBUJWJUZ JT USVF�
1ŏ� )FODF XIJDI FWFOUT BSF TJNVMUBOFPVT 	XJUI IFSF BOE OPX
 EFQFOET PO POF�T

QFSTQFDUJWF�
1Ő� 4P XIJDI PCKFDUT BSF QBTU QSFTFOU BOE GVUVSF JT B NBUUFS PG QFSTQFDUJWF�
1ő� $POTFRVFOUMZ JG FJUIFS 1S (#5 4#5 BSF DPSSFDU UIFO XIJDI PCKFDUT�FWFOUT BSF SFBM JT

B NBUUFS PG QFSTQFDUJWF�
1Œ� #VU XIBU JT SFBM JT OPU B NBUUFS PG POF�T QFSTQFDUJWF 	CFDBVTF XIBU JT SFBM JT BO

PCKFDUJWF NBUUFS
�

∴ /FJUIFS 1S (#5 PS 4#5 BSF USVF�
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5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

0OUPMPHJFT PG 5JNF

5IF "SHVNFOU GPS &UFSOBMJTN GSPN 4QFDJBM 3FMBUJWJUZ 	DPOU�


⋅ 0OF NJHIU CF UFNQUFE UP EFOZ 1SFNJTF Œ WJ[� UIBU XIBU JT SFBM JT OPU NBUUFS PG QFSTQFDUJWF
	JOEFFE NBOZ QFPQMF JO F�H� TPDJPMPHZ IBWF
�

⋅ 1FSIBQT POF DPVME BSHVF UIBU XIBU JT SFBM JT VMUJNBUFMZ TVCKFDUJWF� #VU UIJT MFBET UP B SBUIFS
SBEJDBM GPSN PG USVUI SFMBUJWJTN � POF UIBU JT JOUVJUJWFMZ IJHIMZ JNQMBVTJCMF�

⋅ 4JODF &UFSOBMJTN JT UIF POMZ WJFX UIBU BWPJET NBLJOH FYJTUFODF TVCKFDUJWF &UFSOBMJTN JT BMTP
UIPVHIU UP CF UIF POMZ POUPMPHZ PG UJNF UIBU JT JNQMJFE CZ &JOTUFJO�T 5IFPSZ PG 4QFDJBM
3FMBUJWJUZ 	XIJDI NPTU QIZTJDJTUT UBLF UP CF USVF
�
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5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

0OUPMPHJFT PG 5JNF

5JNF BOE 4QBDF WT� 4QBDF�5JNF

⋅ 0OF UIF NBJO MFTTPOT PG &JOTUFJO�T 5IFPSZ PG 4QFDJBM 3FMBUJWJUZ JT UIBU SFBMJUZ EPFT OPU
DPOTJTU PG PCKFDUT TQSFBE PVU JO UISFF�EJNFOTJPOBM TQBDF UIBU QFSTJTUT UISPVHI UJNF�

⋅ 3BUIFS SFBMJUZ TIPVME CF DPODFJWFE PG BT B GPVS�EJNFOTJPOBM NBOJGPME PG TQBDF�UJNF 	BMTP
DBMMFE .JOLPXTLJ TQBDF�UJNF
�

⋅ 4PNF GFBUVSFT PG .JOLPXTLJ TQBDF�UJNF�

⋅ 4QBDF�UJNF JT Ŏ�EJNFOTJPOBM TP UP TQFDJGZ B MPDBUJPO JO TQBDF�UJNF POF IBT UP QSPWJEF
GPVS DPPSEJOBUF OVNCFST� 	YZ[U
�⋅ 5IFSF JT OP QSFGFSSFE PS PCKFDUJWF QBSUJUJPO PG UIJT NBOJGPME JOUP TMJDFT PG UJNF� 4P
EJGGFSFOU PCTFSWFST NPWJOH BU EJGGFSFOU TQFFET XJMM FBDI TMJDF TQBDF�UJNF VQ JOUP
EJGGFSFOU CVU FRVBMMZ DPSSFDU TMJDFT PG TQBDFT BOE UJNFT�⋅ 5IFSF BSF PCKFDUJWF GBDUT BCPVU EJTUBODFT CFUXFFO TQBDF�UJNF QPJOUT J�F� EJTUBODFT
CFUXFFO MPDBUJPOT JO TQBDF�UJNF� #VU UIFSF BSF OP PCKFDUJWF GBDUT BCPVU TQBUJBM
EJTUBODFT PS UFNQPSBM EVSBUJPOT BT UIFTF BSF BMXBZT SFMBUJWF UP PCTFSWFST�
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5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

0OUPMPHJFT PG 5JNF

5JNF BOE 4QBDF WT� 4QBDF�5JNF 	DPOU�


⋅ 4P GPS FYBNQMF XJUI SFTQFDU UP UIF UXP MJHIUOJOH TUSJLFT EJTDVTTFE FBSMJFS FBDI TUSJLF UBLFT
QMBDF BU EJTUJODU MPDBUJPOT JO TQBDF�UJNF BOE UIFSF JT B PCKFDUJWF GBDU BCPVU UIF EJTUBODF
CFUXFFO UIFTF TUSJLFT 	BMTP DBMMFE UIF TQBDF�UJNF JOUFSWBM
�

⋅ )PXFWFS TJODF UIFSF JT OP QSFGFSSFE XBZ PG TMJDJOH UIJT CMPDL VQ JOUP TQBDFT BOE UJNFT UIFSF
PCKFDUJWF GBDUT BCPVU XIJDI IBQQFOT àSTU � UIJT JT PCTFSWFS SFMBUJWF�

⋅ 'PS UIFSF UP CF PCKFDUJWF GBDUT BCPVU XIJDI FWFOU PDDVST àSTU POF XPVME IBWF UP BTTVNF
TPNF QSJWJMFHFE XBZ PG DBSWJOH VQ TQBDF�UJNF F�H�
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5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

0OUPMPHJFT PG 5JNF

5JNF BOE 4QBDF WT� 4QBDF�5JNF 	DPOU�


⋅ #VU XIBU UIF 5IFPSZ PG 4QFDJBM 3FMBUJWJUZ UFMMT VT JT UIBU UIFSF BSF OP TVDI QSJWJMFHFE XBZT
PG DBSWJOH VQ TQBDF�UJNF � UIFTF LJOET PG XBZT PG TMJDJOH VQ TQBDF�UJNF BSF TJNQMZ OPU QBSU
PG UIF PCKFDUJWF TUSVDUVSF PG UIF XPSME�
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5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

0VUMJOF

5JNF

5IF "�5IFPSZ BOE UIF #�5IFPSZ
5IF "�5IFPSZ PG 5JNF

5SVUINBLFST
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5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF "�5IFPSZ PG 5JNF

5FOTFE BOE 5FOTFMFTT *OUFSQSBUJPOT PG A&YJTU�

⋅ "DDPSEJOH UP UIF &UFSOBMJTU GVUVSF FWFOUT BSF BT SFBM BT QSFTFOU BOE QBTU FWFOUT�

⋅ 4P UIF GVUVSF JT BMSFBEZ TFU JO UIF TFOTF UIBU UIFSF JT B GBDU BCPVU XIBU IBQQFOT JO UIF GVUVSF�

⋅ )PXFWFS UP TQFMM PVU UIJT WJFX JU JT IFMQGVM UP EJTUJOHVJTI CFUXFFO UFOTFMFTT 	PS FUFSOBM
TFOTFT PG AJT� BOE AFYJTUT� BOE UFOTFE TFOTFT PG AJT� BOE AFYJTUT��

	ŋ
 6OMJLF )BSSZ 1PUUFS "SJTUPUMF FYJTUT 	J�F� "SJTUPUMF JT B SFBM JOEJWJEVBM KVTU MJLF #BSBDL
0CBNB
�

	Ō
 "SJTUPUMF FYJTUFE CVU IF EPFT OPU FYJTU�

⋅ "DDPSEJOH UP UIF &UFSOBMJTU CPUI PG UIFTF TFOUFODFT BSF USVF� :FU UIF TFOUFODFT BQQFBS UP CF
DPOUSBEJDUPSZ�

⋅ 5IF FYQMBOBUJPO JT UIBU XF NVTU EJTUJOHVJTI CFUXFFO UXP TFOTFT 	NFBOJOHT
 PG AFYJTU��

üĄ � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF "�5IFPSZ PG 5JNF

5FOTFE BOE 5FOTFMFTT *OUFSQSBUJPOT PG A&YJTU� 	DPOU�


	ŋ
 6OMJLF )BSSZ 1PUUFS "SJTUPUMF FYJTUT 	J�F� "SJTUPUMF JT B SFBM JOEJWJEVBM KVTU MJLF #BSBDL
0CBNB
�

	Ō
 "SJTUPUMF FYJTUFE CVU IF EPFT OPU FYJTU�

⋅ 5IF TFOTF PG AFYJTU� JO 	ŋ
 JT B UFOTFMFTT 	FUFSOBM
 TFOTF� 4PNFUIJOH FYJTU JO B UFOTFMFTT TFOTF BT
MPOH BT JU FYJTUFE BU TPNF UJNF PS PUIFS�

⋅ #Z DPOUSBTU UIF TFOTF PG AFYJTU� JO 	Ō
 JT UFOTFE TP UIFSF AFYJTUT� SFBMMZ NFBOT AFYJTUT OPX��

⋅ 4JODF UIF &UFSOBMJTU CFMJFWFT UIFSF BSF PCKFDUT UIBU FYJTU JO UIF UJNFMFTT TFOTF UIBU OFWFSUIFMFTT
EP OPU FYJTU OPX TIF DBO FOEPSTF CPUI 	ŋ
 BOE 	Ō
 XJUIPVU DPOUSBEJDUJPO�

⋅ #Z DPOUSBTU UIF 1SFTFOUJTU XIP IPMET UIBU FYJTUFODF JT MJNJUFE UP XIBU FYJTUT OPXNBJOUBJOT
UIBU POMZ 	Ō
 JT USVF� 'PS UIF 1SFTFOUJTU AFYJTUT� JT FRVJWBMFOU UP AFYJTUT OPX��
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5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF "�5IFPSZ PG 5JNF

5FOTFE BOE 5FOTFMFTT *OUFSQSBUJPOT PG A&YJTU� 	DPOU�


⋅ *O PUIFS XPSET UIF &UFSOBMJTU BTTVNFT UIBU UIFSF JT FYJTUFODF JO UIF UFOTFMFTT FUFSOBM TFOTF�
5IJT JT KVTU XIBU QMBJOMZ FYJTUT JO UIF XIPMF Ŏ�EJNFOTJPOBM CMPDL�

⋅ #VU UIFSF BSF BMTP GBDUT BCPVU XIBU FYJTUT JO UIF CMPDL BU DFSUBJO QPJOUT GBDUT BCPVU XIBU FYJTUT
OPX BOE QSJPS UP OPX BOE MBUFS UIBO OPX�

⋅ )PXFWFS UIF MBUUFS GBDUT 	HJWFO UIBU UIF 5IFPSZ PG 4QFDJBM 3FMBUJWJUZ JT USVF
 BSF TVCKFDUJWF
GBDUT � GBDUT UIBU BSF SFMBUJWF UP POF�T NPUJPO�

⋅ #Z DPOUSBTU UIF GPSNFS GBDUT FUFSOBM GBDUT BCPVU XIBU FYJTUT JO UIF XIPMF Ŏ�EJNFOTJPOBM
CMPDL BSF PCKFDUJWF GBDUT � BOE BT GBS BT UIF POUPMPHZ PG TQBDF BOE UJNF JT DPODFSOFE UIF
MBUUFS JT XIBU NBUUFST�

ýü � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF "�5IFPSZ PG 5JNF

5IF 3FMBUJPO #FUXFFO 5FOTFE BOE 5FOTFMFTT 'BDUT

⋅ 0OF RVFTUJPO UIBU EJWJEFT QSPQPOFOUT PG &UFSOBMJTN JT XIFUIFS UFOTFE GBDUT 	J�F� TVCKFDUJWF
GBDUT BCPVU UIF QBTU QSFTFOU BOE GVUVSF
 BSF SFEVDJCMF UP GBDUT PG UIF GVOEBNFOUBM UFOTFMFTT
LJOE�

⋅ 5P VOEFSTUBOE UIJT EJTBHSFFNFOU XF àSTU IBWF UP VOEFSTUBOE UIF EJGGFSFODF CFUXFFO UXP
DPODFQUJPOT PG UIF TFSJFT PG UJNF�

ýý � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF "�5IFPSZ PG 5JNF

"�4FSJFT BOE #�4FSJFT

⋅ +�.�&� .D5BHHBSU EJTUJOHVJTIFE CFUXFFO UIF "�TFSJFT PG UJNF BOE UIF #�TFSJFT PG UJNF�

⋅ 5IF "�TFSJFT PSEFST FWFOUT JO UFSNT PG UIFJS CFJOH QBTU QSFTFOU PS GVUVSF 	UIFJS UFOTFE
"�GFBUVSFT
�

⋅ :PV DBO UIJOL PG UIF "�TFSJFT BT B MPOH UJNFMJOF BMPOH XIJDI FWFOUT BSF QMBDFE� 5IF FWFOUT
GBSUIFTU JO UIF QBTU BSF BMM UIF XBZ BU POF FOE UIF FWFOUT GBSUIFTU JO UIF GVUVSF BSF BMM UIF
XBZ JO UIF PUIFS FOE�

⋅ 	:PV NBZ BTTVNF UIBU UIF UJNFMJOF JT JOàOJUF JG ZPV BMTP BTTVNF UIBU UJNF JT JOàOJUF
�

ýþ � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF "�5IFPSZ PG 5JNF

5IF "�4FSJFT

⋅ $POTJEFS UIF FWFOU�EFTDSJCJOH TFOUFODFT CFMPX�

	ō
 *U JT SBJOJOH JO 4UPDLIPMN 	OPX
� 	&ŋ

	Ŏ
 *U XJMM SBJO JO 4UPDLIPMN JO TJYUZ ZFBST 	GSPN OPX
� 	&Ō

	ŏ
 *U SBJOFE JO 4UPDLIPMN POF UIPVTBOE ZFBST BHP 	GSPN OPX
� 	&ō


⋅ 5IFTF DBO UIFO CF QMPUUFE JOUP BO "�TFSJFT BT GPMMPXT�

⇐ ⇒ýûýû
	OPX


ýûăûüûýû

îýüýúíøéûü øúíûíöü

&ü &ý &þ

⋅ &WFOU MPDBUJPOT DIBOHF JO UIF "�TFSJFT BT UJNF QBTTFT�

ýÿ � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF "�5IFPSZ PG 5JNF

5IF "�4FSJFT

⋅ "T UJNF QSPHSFTTFT UIF FWFOUT EFTDSJCFE CZ UIF TFOUFODFT 	BTTFSUFE JO ŌŊŌŊ
 XJMM DIBOHF
QMBDFT JO UIF UJNFMJOF� 'VUVSF FWFOUT XJMM CFDPNF QSFTFOU FWFOUT QSFTFOU FWFOUT XJMM CFDPNF
QBTU FWFOUT BOE QBTU FWFOUT XJMM NPWF GBSUIFS JOUP UIF QBTU�

	ō
 *U JT SBJOJOH JO 4UPDLIPMN 	OPX
� 	&ŋ

	Ŏ
 *U XJMM SBJO JO 4UPDLIPMN JO TJYUZ ZFBST 	GSPN OPX
� 	&Ō

	ŏ
 *U SBJOFE JO 4UPDLIPMN POF UIPVTBOE ZFBST BHP 	GSPN OPX
� 	&ō


⇐ ⇒ýûýû ýûăû
	OPX


üûýû
	müûāû ZFBST


îýüýúíøéûü øúíûíöü

&ü &ý &þ

⋅ *O PUIFS XPSET BT UJNF QSPHSFTTFT FWFOUT XJMM NPWF EPXO UIF "�TFSJFT�
8F XJMM SFGFS UP UIF GBDUT UIBU BUUSJCVUF MPDBUJPOT UP FWFOUT "�GBDUT�

ýĀ � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF "�5IFPSZ PG 5JNF

5IF #�4FSJFT

⋅ "DDPSEJOH UP UIF #�TFSJFT DPODFQUJPO PG UJNF FWFOUT BSF PSEFSFE OPU SFMBUJWF UP QBTU QSFTFOU
BOE GVUVSF CVU TJNQMZ UIFJS EBUF BOE UJNF�

⋅ 4JODF UIF #�TFSJFT EPFT OPU NBLF BOZ SFGFSFODF UP QBTU QSFTFOU PS GVUVSF FWFOUT BOE OP FWFOUT
DIBOHF QPTJUJPO JO UIF #�TFSJFT�

⋅ 'PS FYBNQMF UIF FWFOU EFTDSJCFE CZ UIF TFOUFODF JO 	ō
 JT KVTU UIF FWFOU PG SBJO JO 4UPDLIPMN
JO ýûýû���

	ō
 *U JT SBJOJOH JO 4UPDLIPMN� 	&ŋ


⋅ ��� BOE UIJT IBT B àYFE QPTJUJPO JO UIF #�TFSJFT UJNFMJOF�

⋅ 4P XIJMF "�GBDUT DIBOHF #�GBDUT EP OPU�

⋅ 'PS FYBNQMF JU NBZ CF BO "�GBDU GPS TPNF FWFOU & UIBU & JT QSFTFOU CVU BT UJNF QSPHSFTTFT
UIBU XJMM OP MPOHFS CF B GBDU BCPVU &�

⋅ 5IFSF BSF OP DPSSFTQPOEJOH #�GBDUT� " #�GBDU BCPVU &XPVME GPS FYBNQMF CF UIBU & PDDVST JO
ŌŊŌŊ� #VU UIBU SFNBJOT B GBDU SFHBSEMFTT PG UIF QSPHSFTTJPO PG UJNF�

ýā � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF "�5IFPSZ PG 5JNF

"�'BDUT BOE #�'BDUT

⋅ "MNPTU BMM NFUBQIZTJDJBOT BHSFF UIBU UIFSF BSF CPUI "�GBDUT BOE #�GBDUT�

⋅ 5IF NBJO QPJOU PG EJTBHSFNNFOU JT PWFS XIJDI PG UIFTF GBDUT BSF NPSF GVOEBNFOUBM�

ýĂ � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF "�5IFPSZ PG 5JNF

5IF #�5IFPSZ

⋅ 1SPQPOFOUT PG UIF #�5IFPSZ NBJOUBJO UIBU BMM "�GBDUT BSF VMUJNBUFMZ HSPVOEFE J�F� DBO CF
FYQMBJOFE JO UFSNT PG #�GBDUT�

⋅ *O PUIFS XPSET BMM UFOTFE GBDUT BSF SFEVDJCMF UP UFOTFMFTT GBDUT�

⋅ 4P GPS FYBNQMF UIF GBDU FYQSFTTFE CZ 	ō
 JT HSPVOEFE JO UIF GBDU FYQSFTTFE CZ 	Ő
�

	ō
 *U JT SBJOJOH JO 4UPDLIPMN 	OPX
�
	Ő
 *U JT SBJOJOH JO 4UPDLIPMN PO Ōŏ .BSDI ŌŊŌŊ�

⋅ 4P XIJMF 	ō
 BQQFBST UP FYQSFTT B GBDU UIBU DIBOHFT 	GSPN QSFTFOU UP QBTU
 JU SFBMMZ KVTU
FYQSFTTFT B UFOTFMFTT GBDU UIBU JT àYFE�

ýă � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF "�5IFPSZ PG 5JNF

5IF "�5IFPSZ

⋅ 5IF PQQPTJOH WJFX UIF "�UIFPSZ JT SFBMMZ KVTU UIF OFHBUJPO PG UIF NBJO DMBJN PG UIF
#�UIFPSZ WJ[� UIBU BMM "�GBDUT BSF SFEVDJCMF UP #�GBDUT�

⋅ 5IFSF JT POF WFSZ TJNQMF BSHVNFOU GPS UIF "�5IFPSZ� 4JODF "�GBDUT DIBOHF PWFS UJNF BOE
#�GBDUT EP OPU "�GBDUT TJNQMZ DBOOPU CF SFEVDFE UP #�GBDUT�

⋅ *O PSEFS UP BDDPNNPEBUF UIF HFOVJOF PCKFDUJWF TFOTF JO XIJDI UJNF QBTTFT "�GBDUT BSF
OFFEFE�

⋅ 4P UIFSF NVTU FYJTU "�GBDUT JO PSEFS UP FYQMBJO UIF QBTTJOH PG UJNF�

ýĄ � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF "�5IFPSZ PG 5JNF

.D5BHHBSU�T 7JFX

⋅ "DDPSEJOH UP POF QSPNJOFOU QSPQPOFOU PG UIF "�UIFPSZ "�GBDUT BSF NPSF GVOEBNFOUBM UIBO
#�GBDUT�

⋅ 5IF SFBTPO JT UIBU XJUIPVU "�GBDUT J�F� GBDUT BCPVU XIJDI FWFOUT BSF QBTU QSFTFOU BOE GVUVSF
UIFSF JT TJNQMZ OP TVDI UIJOH BT UJNF�

⋅ 5IF DPODFQU PG UJNF BDDPSEJOH UP .D5BHHBSU FTTFOUJBMMZ JOWPMWFT UIF DPODFQU PG DIBOHF� 'PS
UJNF UP CF SFBM TPNF UIJOHT NVTU DIBOHF�

⋅ #VU JG BMM UIFSF JT UP UJNF JT #�GBDUT WJ[� GBDUT BCPVU UIF BCTPMVUF BOE SFMBUJWF MPDBUJPOT PG
FWFOUT JO UIF #�TFSJFT UIFO UIFSF JT OP DIBOHF�

⋅ .D5BHHBSU QPJOUT PVU UIBU GPS BOZ FWFOU JO B #�TFSJFT JU XBT BMXBZT UIF DBTF UIBU UIF FWFOU
XBT TP� 'PS FYBNQMF JG #BSBDL 0CBNB XBT UP EJF CFGPSF %POBME 5SVNQ JU XBT BMXBZT B GBDU
UIBU #BSBDL 0CBNB�T EFBUI PDDVSSFE CFGPSF %POBME 5SVNQ�T EFBUI�

⋅ 3FMBUFEMZ BTTVNJOH B #�TFSJFT DPODFQUJPO PG UJNF 	ő
 BOE 	Œ
 KVTU FYQSFTT UXP UFOTFMFTT GBDUT
CVU POF NJHIU UIJOL UIBU UP VOEFSTUBOE UJNF XF OFFE BO FYQMBOBUJPO PG UIF GBDU UIBU XIFO
	ő
 TFJ[FT UP CF QSFTFOU JU OFDFTTJUBUFT UIBU 	Œ
 JOTUFBE CFDPNFT QSFTFOU�

	ő
 %POBME 5SVNQ JT BMJWF�
	Œ
 %POBME 5SVNQ JT EFBE�

þû � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF "�5IFPSZ PG 5JNF

0CKFDUT BOE $IBOHF

⋅ )PXFWFS UIF QSPQPOFOU PG UIF #�UIFPSZ NBZ IBWF B SFTQPOTF� 5IF #�UIFPSJTU NBZ DMBJN UIBU
DIBOHF JT OPU POMZ SFáFDUFE JO UFSNT PG FWFOUT JU JT BMTP SFáFDUFE JO UFSNT PG UIF QSPQFSUJFT
UIBU PCKFDUT IBWF�

⋅ .PSFPWFS UIFSF JT OPUIJOH JO UIF #�UIFPSZ UIBU QSPIJCJUT QSPQPOFOUT PG UIF WJFX GSPN
BTTVNJOH UIBU PCKFDUT DBO DIBOHF�

⋅ *�F� BU POF 	TQBDF�UJNF
 QPJOU BO PCKFDU NBZ IBWF POF QSPQFSUZ 	F�H� CFJOH BMJWF
 BOE BOPUIFS
	TQBDF�UJNF
 QPJOU JU NBZ IBWF B EJGGFSFOU QSPQFSUZ 	F�H� CFJOH EFBE
�

⋅ #VU JG BMM UIFSF JT UP UJNF JT #�GBDUT WJ[� GBDUT BCPVU UIF BCTPMVUF BOE SFMBUJWF MPDBUJPOT PG
FWFOUT JO UIF #�TFSJFT UIFO UIFSF JT OP DIBOHF�

⋅ *O UIJT XBZ UIF QSPQPOFOU PG UIF #�UIFPSZ DBO SFTQPOE UP UIF DMBJN UIBU UIF #�UIFPSZ PG UJNF
JT B TUBUJD UIFPSZ XIFSF POF DBOOPU BDDPVOU GPS DIBOHF�

þü � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF "�5IFPSZ PG 5JNF

0CKFDUT BOE $IBOHFT 	DPOU�


⋅ 5IF RVFTUJPO JT XIFUIFS UIJT FYQMBOBUJPO PG DIBOHF JT SFBMMZ TVGàDJFOU�

⋅ 1SPQPOFOUT PG UIF "�5IFPSZ UFOE UP UIJOL JU JT OPU� 5IFJS DMBJN JT UIBU UIJT EPFT OPU SFáFDU
HFOVJOF DIBOHF BT JO F�H� FWFOUT HPJOH GSPN GVUVSF UP QSFTFOU PS QSFTFOU UP QBTU�

⋅ 4JNQMZ BMMPXJOH JO ZPVS UIFPSZ UIBU BO PCKFDU PNBZ IBWF B QSPQFSUZ BU POF 	TQBDF�UJNF

QPJOU BOE OPU IBWF UIBU QSPQFSUZ BU BOPUIFS 	TQBDF�UJNF
 QPJOU EPFTO�U TFFN UP GVMMZ DBQUVSF
UIF VOGPMEJOH PG UJNF� 5IJT JT UIF TUBOEBSE SFTQPOTF GSPN QSPQPOFOUT PG UIF "�UIFPSZ�

þý � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF "�5IFPSZ PG 5JNF

0CKFDUT BOE $IBOHFT 	DPOU�


⋅ *U TIPVME CF PCWJPVT UIBU JG ZPV BSF BO &UFSOBMJTU BCPVU UJNF UIFO UIF #�UIFPSZ JT QFSIBQT UIF
NPTU OBUVSBM UIFPSZ UP BEPQU� 5IJT DPNCJOBUJPO JT TUBOEBSEMZ DBMMFE UIF #MPDL 6OJWFSTF
7JFX�

⋅ *OUVJUJWFMZ JU JT IBSEFS UP JNBHJOF IPX POF DPVME BDDFQU UIF "�UIFPSZ PG UJNF XIJMF BMTP
CFJOH BO &UFSOBMJTU 	TJODF UIF "�UIFPSZ TFFNT UP BTTVNF B QSJWJMFHFE QFSTQFDUJWF BOE UIJT JT
JODPOTJTUFOU XJUI UIF 5IFPSZ PG 4QFDJBM 3FMBUJWJUZ�

⋅ )PXFWFS UIFSF NBZ CF B XBZ PG FOEPSTJOH UIF "�UIFPSZ XIJMF BU UIF TBNF UJNF CFJOH BO
&UFSOBMJTU� 5IJT JT DBMMFE UIF .PWJOH 4QPUMJHIU 7JFX�
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5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF "�5IFPSZ PG 5JNF

5IF .PWJOH 4QPUMJHIU 7JFX

⋅ 0O UIF .PWJOH 4QPUMJHIU 7JFX UIF .JOLPXTLJ TQBDF�UJNF CMPDL JT TVQQMFNFOUFE XJUI BO
BEEJUJPOBM TFU PG GBDUT BCPVU XIBU FYJTUT OPX�

⋅ 5IF NFUBQIPS PGUFO VTFE JT UIBU PG B TQPUMJHIU UIBU MJHIUT VQ B EJGGFSFOU MPDBUJPO JO UIF JO
TQBDF�UJNF CMPDL DPSSFTQPOEJOH UP XIBU JT IBQQFOJOH OPX�

⋅ #VU JOTPGBS BT UIJT WJFX BTTVNFT BO PCKFDUJWF QBTTBHF PG UJNF JU IBT USPVCMF XJUI UIF
BSHVNFOU GSPN 5IF 4QFDJBM 5IFPSZ 3FMBUJWJUZ EJTDVTTFE QSFWJPVTMZ�

⋅ )PXFWFS UIJT WJFX JT BMTP PGUFO BSHVFE UP CF JODPIFSFOU�

þÿ � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF "�5IFPSZ PG 5JNF

5IF .PWJOH 4QPUMJHIU 7JFX

⋅ 5IF WJFX JT TVQQPTFE UP CF &UFSOBMJTU TP CPUI UIF QBTU QSFTFOU BOE GVUVSF FYJTUT�

⋅ )PXFWFS UIF WJFX JT TVQQPTFE UP NBLF SPPN GPS PCKFDUJWF QBTTBHF PG UJNF JO UIBU FWFOUT
BOE PCKFDUT JOTUBOUJBUF BDUVBM "�QSPQFSUJFT 	PG CFJOH QBTU QSFTFOU PS GVUVSF� 'PS FYBNQMF
QSFTFOU FWFOUT BSF IBQQFOJOH OPX� UIFZ BSF JO UIF TQPUMJHIU
�

⋅ #VU UIJT PG DPVSTF JT KVTU B NFUBQIPS� *U JT OPU MJLF UJNF JOWPMWFT BO BDUVBM TQPUMJHIU� 4P XIBU
JT UIF EJTUJOHVJTIJOH GFBUVSF PG QSFTFOU FWFOUT *U DBOOPU CF UIBU UIFZ BSF BOZNPSF SFBM UIBO
FWFOUT JO UIF QBTU PS GVUVSF�

⋅ 5IFSF EPFT OPU BQQFBS UP CF B HPPE BOTXFS UP UIJT RVFTUJPO UIBU EPFT OPU SFTVMU JO B
DPOUSBEJDUJPO�
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5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF "�5IFPSZ PG 5JNF

5BLJOH 4UPDL

⋅ 4P JO DPODMVTJPO UIFSF BSF HFOFSBMMZ TQFBLJOH UXP DPNCJOBUJPOT PG WJFXT UIBU BSF HFOFSBMMZ
DPOTJEFSFE DPIFSFOU BOE BDDFQUBCMF�

⋅ 1SFTFOUJTN � UIF "�5IFPSZ�
0OMZ QSFTFOU FWFOUT FYJTU BOE UIFSF BSF JSSFEVDJCMF "�GBDUT WJ[� GBDUT BCPVU XIJDI
FWFOUT BSF QBTU QSFTFOU BOE GVUVSF�
"EWBOUBHF� $PSSFTQPOET XFMM XJUI PVS QSFUIFPSFUJDBM JOUVJUJPOT BCPVU UJNF�
%JTBEWBOUBHF� "QQFBST UP CF JODPOTJTUFOU XJUI UIF 5IFPSZ PG 4QFDJBM 3FMBUJWJUZ�

⋅ &UFSOBMJTN � UIF #�5IFPSZ�
1BTU QSFTFOU BOE GVUVSF FWFOUT BMXBZT FYJTU BOE BMM TVQQPTFE "�GBDUT BSF HSPVOEFE JO
UFOTFMFTT #�GBDUT�
"EWBOUBHF� *T FBTJFS UP SFDPODJMF XJUI UIF 5IFPSZ PG 4QFDJBM 3FMBUJWJUZ�
%JTBEWBOUBHF� *T TJHOJàDBOUMZ NPSF DPVOUFSJOUVJUJWF�
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5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

0VUMJOF

5JNF

5IF "�5IFPSZ BOE UIF #�5IFPSZ

5SVUINBLFST
5IF 5SVUINBLFS 0CKFDUJPO
3FTQPOTFT

þĂ � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF 5SVUINBLFS 0CKFDUJPO

5IF 5SVUINBLFS 0CKFDUJPO

⋅ "OPUIFS PCKFDUJPO UP UIF DPNCJOBUJPO PG 1SFTFOUJTN BOE 5IF "�5IFPSZ PG UJNF DPNFT GSPN
5SVUINBLFS 5IFPSZ�

⋅ "DDPSEJOH UP 5SVUINBLFS 5IFPSZ BMM USVUIT IBWF USVUINBLFST J�F� TPNF UIJOH UIBU NBLFT
UIFN USVF�

⋅ *O PUIFS XPSET UIF USVUI PG BOZ QSPQPTJUJPO DBOOPU KVTU CF B CSVUF GBDU PS GSFF áPXJOH GSPN
SFBMJUZ� 5IFSF NVTU CF TPNFUIJOH JO SFBMJUZ UIBU NBLFT UIFN USVF�

⋅ *U JT HFOFSBMMZ BTTVNFE UIBU USVUINBLFST NVTU IBWF DFSUBJO DBUFHPSJDBM GFBUVSFT UIBU TUBOE JO
UIF SJHIU SFMBUJPOT UP NBLF UIF QSPQPTJUJPO JO RVFTUJPO USVF�

⋅ 'PS FYBNQMF GPS 	ō
 UP CF USVF UIFSF IBT UP CF TPNFUIJOH 	SFBM
 UIBU NBLFT JU USVF F�H� UIBU
UISFF QBOEBT FYJTU UIBU SFTJEF JO UIF 4BO %JFHP ;PP�

	œ
 5IFSF BSF UISFF QBOEBT JO UIF 4BO %JFHP ;PP�
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5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF 5SVUINBLFS 0CKFDUJPO

*OUFSMVEF� $BUFHPSJDBM WT� /PO�$BUFHPSJDBM 'FBUVSFT

⋅ $BUFHPSJDBM GFBUVSFT BSF GFBUVSFT UIBU EP OPU DPODFSO IPX UIF PCKFDU JT SFMBUJWF UP PUIFS
PCKFDUT PS JO PUIFS QPTTJCMF TJUVBUJPOT PS BU PUIFS UJNFT�

⋅ $BUFHPSJDBM GFBUVSFT BSF GFBUVSFT UIBU DBQUVSF TPNFUIJOH GPS B MBDL PG B CFUUFS XPSE FTTFOUJBM
BCPVU UIF PCKFDU�

⋅ 'PS FYBNQMF JU JT B DBUFHPSJBM GFBUVSF PG B UFOOJTCBMM UIBU JU JT TQIFSJDBM BOE NBEF PG SVCCFS�

⋅ #Z DPOUSBTU JU JT OPU B DBUFHPSJDBM GFBUVSF PG B UFOOJT CBMM UIBU JU JT ZFMMPX NBEF CZ 4MB[JOHFS DBO
CPVODF PS XBT VTFE JO UIF "VTUSBMJBO 0QFO�
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5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF 5SVUINBLFS 0CKFDUJPO

5IF 5SVUINBLFS 0CKFDUJPO 	DPOU�


⋅ 5IF QSPCMFN GPS UIF 1SFTFOUJTU JT UIBU UIFSF EPFT OPU BQQFBS UP CF BOZ SFMFWBOU USVUINBLFST
GPS WBSJPVT TUBUFNFOUT UIBU TFFN DMFBSMZ USVF F�H� 	ŋŊ
m	ŋŋ


	ŋŊ
 %JOPTBVST PODF SPBNFE UIF FBSUI�
	ŋŋ
 5IF ŌŊŌŎ 0MZNQJDT XJMM CF IFME JO 1BSJT�

⋅ 5P TFF UIF QSPCMFN MFU�T DPOTJEFS IPX UIF #�UIFPSJTU XPVME BDDPVOU GPS UIF USVUI PG UIFTF
TFOUFODFT�

⋅ 'JSTU BDDPSEJOH UP UIF #�UIFPSJTU 	ŋŋ
 BOE 	ŋŌ
 FYQSFTT UFOTFMFTT QSPQPTJUJPOT� 'PSNBMMZ XF
DBO SFHJNFOU UIFJS BOBMZTJT BT GPMMPXT�

	ŋŊ#
 ∃U(U � Ōŏ .BSDI ŌŊŌŊ ∧ %JOPTBVST SPBNFE UIF FBSUI BU U)
	ŋŋ#
 ∃U(U � ŌŊŌŎ ∧ UIF 0MZNQJDT XJMM CF IFME JO 1BSJT BU U))
⋅ *O PUIFS XPSET JU TFFNT UIBU GPS UIF #�UIFPSJTU UIF USVUI PG UIFTF TFOUFODFT JOWPMWFT B

DPNNJUNFOU UP UIF FYJTUFODF PG QBTU BOE GVUVSF UJNFT�

ÿû � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF 5SVUINBLFS 0CKFDUJPO

5IF 5SVUINBLFS 0CKFDUJPO 	DPOU�


⋅ 5IJT BOBMZTJT PG 	ŋŊ
 BOE 	ŋŋ
 JT PCWJPVTMZ OPU GFBTJCMF GPS UIF "�UIFPSJTU TJODF JU DPNNJUT
UIFN UP UIF FYJTUFODF PG QBTU BOE GVUVSF UJNFT�

	ŋŊ#
 ∃U(U � Ōŏ .BSDI ŌŊŌŊ ∧ %JOPTBVST SPBNFE UIF FBSUI BU U)
	ŋŋ#
 ∃U(U � Ōŏ .BSDI ŌŊŌŊ ∧ (U � ŌŊŌŎ ∧ UIF 0MZNQJDT XJMM CF IFME JO 1BSJT BU U))
⋅ 4P UIF "�UIFPSJTU QSFGFST B EJGGFSFOU NFUIPE GPS SFHJNFOUJOH UIFTF TFOUFODFT� 5IJT JOWPMWFT

VTJOH TP�DBMMFE UFOTF MPHJD�

⋅ *O UFOTF MPHJD SBUIFS UIBO RVBOUJGZ PWFS UJNFT POF JOUSPEVDFT B TFU PG TP�DBMMFE PQFSBUPST
OBNFMZ 1 	1BTU
 BOE ' 	'VUVSF
�

⋅ 5IF GPSNBMJ[BUJPO PG 	ŋŊ
 BOE 	ŋŋ
 JT UIVT�

	ŋŊ"
 1(%JOPTBVST PODF SPBNFE UIF FBSUI)
	ŋŋ"
 '(5IF ŌŊŌŎ 0MZNQJDT XJMM CF IFME JO 1BSJT)

ÿü � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF 5SVUINBLFS 0CKFDUJPO

5IF 5SVUINBLFS 0CKFDUJPO 	DPOU�


⋅ 5IFSF JT OPUIJOH JO QSJODJQMF UIBU QSFDMVEFT #�UIFPSJTUT GSPN VTJOH UFOTF MPHJD� 5IFZ XPVME
TJNQMZ IBWF UP BTTVNF UIBU UIF PQFSBUPST PG UFOTF MPHJD 	1 BOE '
 DBO VMUJNBUFMZ CF
SFBOBMZ[FE JO UFSNT PG RVBOUJàFST PWFS UJNF�

	ŋŊ"
 1(%JOPTBVST PODF SPBNFE UIF FBSUI)
	ŋŋ"
 '(5IF ŌŊŌŎ 0MZNQJDT XJMM CF IFME JO 1BSJT)
⋅ )PXFWFS UIF "�UIFPSJTU NBJOUBJOT UIBU UIJT JT UIF SJHIU BOBMZTJT PG UIF TFOUFODFT JO 	ŋŊ
 BOE

	ŋŋ
 CVU UIBU UIJT BOBMZTJT JT OPU SFEVDJCMF UP RVBOUJàDBUJPO PWFS QBTU BOE GVUVSF UJNFT�

ÿý � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF 5SVUINBLFS 0CKFDUJPO

5IF 5SVUINBLFS 0CKFDUJPO 	DPOU�


⋅ 5IF QSPCMFN GPS UIF 1SFTFOUJTU JT UIBU JG UIF GPSNVMBT CFMPX BSF UIF SJHIU GPSNBMJ[BUJPOT PG
	ŋŊ
 BOE 	ŋŋ
 CVU UIFTF BSF OPU SFEVDJCMF UP RVBOUJàDBUJPO PWFS UJNFT���

	ŋŊ"
 1(%JOPTBVST PODF SPBNFE UIF FBSUI)
	ŋŋ"
 '(5IF ŌŊŌŎ 0MZNQJDT XJMM CF IFME JO 1BSJT)
��� UIFO JO WJSUVF PG XIBU BSF UIFTF TFOUFODFT USVF 

⋅ *O PUIFS XPSET XIBU UIFO BSF UIF USVUINBLFST GPS 	ŋŊ"
 BOE 	ŋŋ"
 

⋅ "DDPSEJOH UP NBOZ NFUBQIZTJDJBOT UIFSF JT TJNQMZ OP HPPE BOTXFS UP UIJT RVFTUJPO�

ÿþ � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

5IF 5SVUINBLFS 0CKFDUJPO

5IF 5SVUINBLFS 0CKFDUJPO 	DPOU�


⋅ -FU�T TUBUF UIF BSHVNFOU VOEFSMZJOH UIF USVUINBLFS PCKFDUJPO JO B NPSF DPOTQJDVPVT GPSN�

1ŋ "MM USVUIT IBWF USVUINBLFST�
1Ō 4P JG BOZ TFOUFODF BCPVU UIF QBTU PS GVUVSF BSF USVF UIFJS USVUI XJMM SFRVJSF UIF

FYJTUFODF PG QBTU BOE GVUVSF PCKFDUT PS FWFOUT�
1ō 4PNF TFOUFODFT BCPVU UIF QBTU PS GVUVSF BSF USVF�
1Ŏ 4P UIFSF NVTU FYJTU TPNF QBTU BOE GVUVSF PCKFDUT PS FWFOUT�
1ŏ *G 1SFTFOUJTN JT USVF OP QBTU PS GVUVSF PCKFDUT PS FWFOUT FYJTU�

∴ 1SFTFOUJTN JT OPU USVF�

ÿÿ � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

3FTQPOTFT

3FTQPOEJOH UP 5IF 5SVUINBLFS 0CKFDUJPO

⋅ )PX DBO UIF QSPQPOFOU PG 1SFTFOUJTN SFTQPOE UP UIJT BSHVNFOU 

⋅ 3FKFDU 1SFNJTF ü 

1ŋ "MM USVUIT IBWF USVUINBLFST�

⋅ 0OF BSHVNFOU POF DPVME HJWF BHBJOTU UIF USVUINBLFS BTTVNQUJPO JT UIBU UIFSF BQQFBST UP CF
NBOZ TFOUFODFT GPS XIJDI JU JT VODMFBS UIBU UIFSF BSF BOZ USVUINBLFST�

⋅ 	ŋō
 GPS FYBNQMF TFFNT USVF CVU EJTUJODUMZ MBDLT B USVUINBLFS�

	ŋō
 6OJDPSOT EP OPU FYJTU�

ÿĀ � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

3FTQPOTFT

3FTQPOEJOH UP 5IF 5SVUINBLFS 0CKFDUJPO 	DPOU�


⋅ "MTP DPOTJEFS 	ŋŎ


	ŋŎ
 )BSSZ 1PUUFS JT B XJ[BSE�

⋅ 5IJT TFOUFODF TFFNT USVF CVU UIF FYQMBOBUJPO JT OPU JOUVJUJWFMZ BU MFBTU UIBU JU IBT B
USVUINBLFS JO UIF GPSN PG B SFBM FYJTUJOH JOEJWJEVBM 	)BSSZ 1PUUFS
 XIP IBT UIF QSPQFSUZ PG
CFJOH B XJ[BSE�

⋅ 3BUIFS UIJT TFOUFODF TFFNT USVF CFDBVTF PG B DFSUBJO àDUJPO 	WJ[� UIF )BSSZ 1PUUFS OPWFMT
�
4P SBUIFS UIBO SFHJNFOUJOH 	ŋŎ
 BT 	ŋŏ
 NBOZ IBWF BSHVFE JU TIPVME CF SFHJNFOUFE BT JO 	ŋŐ


	ŋŏ
 8I
	ŋŐ
 'ðø	8I


⋅ )FSF A'ðø� JT B 	IBSSZ�QPUUFS
 àDUJPO�PQFSBUPS XIJDI UBLFT TFOUFODFT BT BSHVNFOUT BOE
PVUQVUT USVF JGG XIBU UIF TFOUFODF TBZT DPSSFTQPOET UP UIF SFMFWBOU àDUJPO BOE GBMTF PUIFSXJTF�

ÿā � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

3FTQPOTFT

3FTQPOEJOH UP 5IF 5SVUINBLFS 0CKFDUJPO 	DPOU�


⋅ 0G DPVSTF UIFSF XJMM CF B XJEF WBSJFUZ PG PUIFS àDUJPO�PQFSBUPST F�H�

⋅ *O UIF àDUJPO PG 4UBS 8BST ���⋅ *O UIF àDUJPO PG 4IFSMPDL )PMNFT ���⋅ *O UIF àDUJPO PG 5IF -PSE PG UIF 3JOHT ���

⋅ 8IFOFWFS B TFOUFODF 4 JT QSFàYFE XJUI B àDUJPO PQFSBUPS UIF USVUI PG 4 EFQFOET PO XIBU JT
USVF JO UIF SFMFWBOU àDUJPO�

⋅ 5IF QSPQPOFOU PG UIF "�UIFPSZ DPVME UIFO BSHVF UIBU 1 BOE ' BSF KVTU MJLF àDUJPO PQFSBUPST�
4P 	ŋŊ"
 BOE 	ŋŋ"
 BSF USVF KVTU JO DBTF JO UIF àDUJPO PG UIF QBTU EJOPTBVST SPBNT UIF FBSUI BOE
JO UIF àDUJPO PG UIF GVUVSF UIF 0MZNQJDT BSF IFME JO 1BSJT JO ŌŊŌŎ�

	ŋŊ"
 1(%JOPTBVST PODF SPBNFE UIF FBSUI)
	ŋŋ"
 '(5IF ŌŊŌŎ 0MZNQJDT XJMM CF IFME JO 1BSJT)

ÿĂ � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

3FTQPOTFT

3FTQPOEJOH UP 5IF 5SVUINBLFS 0CKFDUJPO 	DPOU�


⋅ " TFDPOE PQUJPO� 3FKFDU UIF NPWF GSPN 1SFNJTF ü UP 1SFNJTF ý 

1ŋ "MM USVUIT IBWF USVUINBLFST�
1Ō 4P JG BOZ TFOUFODF BCPVU UIF QBTU PS GVUVSF BSF USVF UIFJS USVUI XJMM SFRVJSF UIF

FYJTUFODF PG QBTU BOE GVUVSF PCKFDUT PS FWFOUT�

⋅ 5IF 1SFTFOUJTU NJHIU BSHVF UIBU 	ŋŊ
 BOE 	ŋŋ
 EP IBWF USVUINBLFST JU JT KVTU UIBU UIFTF
USVUINBLFST EP OPU DPOTJTU PG QBTU PS GVUVSF PCKFDUT PS FWFOUT�

⋅ 0OF TUSBUFHZ IFSF JT UP HSPVOE UIF USVUI PG QBTU BOE GVUVSF TFOUFODFT JO QSFTFOU GBDUT�

⋅ 'PS FYBNQMF UIF USVUINBLFS GPS 	ŋŊ
 NJHIU CF BSHVFE UP CF UIF QSFTFOUMZ BWBJMBCMF FWJEFODF
GPS EJOPTBVST 	EJOPTBVS CPOFT UFTUJNPOZ GSPN TDJFOUJTU FUD�


⋅ 4JNJMBSMZ UIF USVUI PG 	ŋŋ
 NJHIU CF BSHVFE UP CF UIF DVSSFOU QMBOT F�H� SFDPSET PG NFFUJOHT
F�NBJMT BOE XIBUOPU UP IPME UIF ŌŊŌŎ 0MZNQJDT JO ŌŊŌŎ JO 1BSJT�

ÿă � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

3FTQPOTFT

3FTQPOEJOH UP 5IF 5SVUINBLFS 0CKFDUJPO 	DPOU�


⋅ "MUFSOBUJWFMZ UIF 1SFTFOUJTU DPVME BSHVF UIBU USVUINBLFST BCPVU QBTU�UFOTFE BOE
GVUVSF�UFOTFE DMBJNT BSF DPOEJUJPOT JO UIF QSFTFOU UIBU OFDFTTJUBUF XIBU XJMM IBQQFO JO UIF
GVUVSF PS IBT IBQQFOFE JO UIF QBTU�

⋅ 'PS FYBNQMF LOPXJOH UIF GVMM TUBUF PG UIF VOJWFSTF POF NJHIU UIJOL UIBU JU JT JO QSJODJQMF
QPTTJCMF UP EFEVDF XIBU BMM QBTU BOE GVUVSF USVUIT BSF�

⋅ 'PS UIJT UP CF B WJBCMF SFTQPOTF POF XPVME IBWF UP BTTVNF UIBU UIF MBXT PG OBUVSF BSF
EFUFSNJOJTUJD J�F� JU DBOOPU CF UIF DBTF UIBU UIF OBUVSBM MBXT MFBWF JU PQFO IPX UIJOHT XJMM
VOGPME� "TTVNJOH UIBU UIF OBUVSBM MBXT IBWF UIJT GFBUVSF JT PCWJPVTMZ DPOUSPWFSTJBM�

⋅ "OPUIFS XPSSZ XJUI UIJT WJFX JT UIBU JU DPOGVTFT NFUBQIZTJDBM JTTVFT XJUI FQJTUFNPMPHJDBM
JTTVFT�

ÿĄ � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

3FTQPOTFT

3FTQPOEJOH UP 5IF 5SVUINBLFS 0CKFDUJPO 	DPOU�


⋅ *OUVJUJWFMZ XF TIPVME OPU FRVBUF UIF XBZT UIJOHT BSF 	PS XFSF PS BSF HPJOH UP CF
 XJUI XIBU JU JT
QPTTJCMF GPS VT UP LOPX BCPVU UIF XBZ UIJOHT BSF 	PS XFSF PS BSF HPJOH UP CF
� 5IF XBZ UIJOHT
BSF JT B NJOE�JOEFQFOEFOU NFUBQIZTJDBM JTTVF� 8IBU XF DBO LOPX BCPVU UIFTF JTTVFT JT BO
FQJTUFNPMPHJDBM JTTVF�

⋅ #PUI PG UIFTF SFTQPOTFT PO CFIBMG PG UIF 1SFTFOUJTU TFFN UP CF TVCKFDU UP UIJT QSPCMFN�
$POTJEFS 	œ
 BHBJO�

	œ
 5IFSF BSF UISFF QBOEBT JO UIF 4BO %JFHP ;PP�

⋅ *OUVJUJWFMZ XIBU NBLFT UIJT USVF "OTXFS� 5IBU UIFSF BSF UISFF QBOEBT JO UIF 4BO %JFHP ;PP�

⋅ %PFT JU NBUUFS XIFUIFS UIJT DBO CF QSFEJDUFE PO UIF CBTJT PG UIF OBUVSBM MBXT %PFT JU NBUUFS
XIFUIFS UIFSF BSF BOZ QSFTFOUMZ FYJTUJOH PCKFDUT UIBU XPVME CF FWJEFODF PG UIJT 

⋅ *OUVJUJWFMZ JU DFSUBJOMZ EPFT OPU TFFN UIBU XBZ�

Āû � Āý



5JNF 5IF "�5IFPSZ BOE UIF #�5IFPSZ 5SVUINBLFST

3FTQPOTFT

3FTQPOEJOH UP 5IF 5SVUINBLFS 0CKFDUJPO 	DPOU�


⋅ " UIJSE PQUJPO� 3FKFDU 1SFNJTF þ 

1ō 4PNF TFOUFODFT BCPVU UIF QBTU BOE GVUVSF BSF USVF�

⋅ " QSPQPOFOU PG 1SFTFOUJTN DPVME BMTP BEPQU UIF WJFX UIBU BMM TUBUFNFOUT BCPVU UIF QBTU BOE
GVUVSF BSF KVTU TUSBJHIUGPSXBSEMZ GBMTF 	PS QFSIBQT OFJUIFS USVF OPS GBMTF
� 'PS FYBNQMF POF
DPVME BSHVF UIBU UIF PQFSBUPST 1 BOE ' CPUI QSFTVQQPTF UIF FYJTUFODF PG B QBTU BOE B GVUVSF
BOE GPS UIJT SFBTPO BOZ QBTU UFOTFE PS GVUVSF UFOTFE TFOUFODF DBOOPU CF USVF�

⋅ 5IFSF JT IPXFWFS JNNFEJBUF QSPCMFNT XJUI SFTQFDU UP UIJT NPWF�

⋅ 'JSTU UIJT TFFNT EJSFDUMZ JODPOTJTUFOU XJUI PVS JOUVJUJPOT BCPVU UIF USVUI WBMVFT PG
TFOUFODFT BCPVU UIF QBTU BOE GVUVSF�⋅ 4FDPOE UIJT XPVME FOUBJM UIBU XF BSF DPOTJTUFOUMZ XSPOH 	BOE IFODF NBLJOH NJTUBLFT
BMM UIF UJNF
 XIFO XF UBML BCPVU XIBU IBQQFOFE JO UIF QBTU BOE GVUVSF� 8IBU DPVME
FYQMBJO UIJT 

Āü � Āý



.FUBQIZTJDT

-FDUVSF �� .PEBMJUZ

%S� "OEFST +� 4DIPVCZF



1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

0VUMJOF

1PTTJCJMJUZ BOE /FDFTTJUZ
1PTTJCMF BOE /FDFTTBSZ 5SVUIT

5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ

5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET

&TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

ý � ÿĂ



1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

1PTTJCMF BOE /FDFTTBSZ 5SVUIT

1PTTJCMF BOE /FDFTTBSZ 5SVUIT

⋅ .PEBM TUBUFNFOUT BSF TUBUFNFOUT BCPVU XIBU JT QPTTJCMF PS OFDFTTBSZ� *O PUIFS XPSET B
NPEBM DMBJN EPFT OPU 	OFDFTTBSJMZ
 DPODFSO XIBU UIF XPSME JT BDUVBMMZ MJLF CVU SBUIFS XIBU
UIF XPSME DPVME CF MJLF PS IBT UP CF MJLF�

⋅ 4PNF QBSBEJHNBUJD FYBNQMFT PG NPEBM TUBUFNFOUT�

⋅ *U JT QPTTJCMF UIBU JU JT SBJOJOH�⋅ *U NJHIU CF SBJOJOH�⋅ *U DPVME CF SBJOJOH�⋅ *U JT OFDFTTBSZ UIBU JU JT SBJOJOH�⋅ *U NVTU CF SBJOJOH�⋅ /FDFTTBSJMZ JU JT SBJOJOH�

þ � ÿĂ



1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

1PTTJCMF BOE /FDFTTBSZ 5SVUIT

1PTTJCMF BOE /FDFTTBSZ 5SVUIT 	DPOU�


⋅ "T NFOUJPOFE CFGPSF NPEBM TUBUFNFOUT DBOOPU CF WFSJàFE�GBMTJàFE TJNQMZ CZ DPOTJEFSJOH
XIBU UIF XPSME JT BDUVBMMZ MJLF� $POTJEFS GPS FYBNQMF 	ŋ
�

	ŋ
 5IF USBJO NJHIU BSSJWF PO UJNF�

⋅ .VTU UIF USBJO BSSJWF PO UJNF GPS 	ŋ
 UP CF USVF /P� &WFO JG UIF USBJO EPFT OPU BSSJWF PO UJNF
	ŋ
 NBZ TUJMM CF USVF� *O PUIFS XPSET XIBU JT SFRVJSFE GPS B NPEBM DMBJN UP CF USVF BQQFBST UP
CF JOEFQFOEFOU PG IPX UIJOHT BDUVBMMZ BSF PS VOGPME�

⋅ 5IJT SBJTFT UIF GPMMPXJOH RVFTUJPO� 8IBU BSF UIF USVUI DPOEJUJPOT PG NPEBM DMBJNT 

⋅ #VU CFGPSF XF DBO BOTXFS UIBU RVFTUJPO XF OFFE UP DPOTJEFS XIBU WBSJFUJFT PG NPEBMJUJFT
UIFSF BSF�

ÿ � ÿĂ



1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

1PTTJCMF BOE /FDFTTBSZ 5SVUIT

'MBWPST PG .PEBMJUZ

⋅ $POTJEFS 	Ō
�

	Ō
 5IF TUVEFOUT DPVME HFU BO "�

⋅ *U TFFNT UIBU B WBSJFUZ PG EJGGFSFOU UZQFT PG NPEBM DMBJNT DPVME CF NBEF VTJOH UIJT TUBUFNFOU�
'PS FYBNQMF 	Ō
 DPVME CF VTFE UP NBLF B DMBJN BCPVU XIBU JT MPHJDBMMZ QPTTJCMF XIBU JT
OPNPMPHJDBMMZ QPTTJCMF BOE XIBU JT FQJTUFNJDBMMZ QPTTJCMF 	UP OBNF KVTU B GFX
�

⋅ -PHJDBM 1PTTJCJMJUZ� 4PNFUIJOH JT B MPHJDBM QPTTJCJMJUZ BT MPOH BT JU EPFT OPU FOUBJM B
DPOUSBEJDUJPO� 4P áZJOH TBVDFST UIBU * BN )BSSZ 1PUUFS BOE UIBU 4BOUB $MBVT JT SFBM FUD� BSF
BMM MPHJDBM QPTTJCJMJUJFT� 5IBU 	Q ∧ ¬Q
 PS UIBU Ō�Ō�ŏ BSF OPU�

⋅ /PNPMPHJDBM 1PTTJCJMJUZ� 4PNFUIJOH JT B OPNPMPHJDBM QPTTJCJMJUZ JGG JU JT DPOTJTUFOU XJUI UIF
OBUVSBM MBXT� 4P B QMBOF USBWFMJOH BU ŋŊŊ�ŊŊŊLN�IPVS JT B OPNPMPHJDBM QPTTJCJMJUZ CVU B
QMBOF USBWFMJOH GBTUFS UIBO UIF TQFFE PG MJHIU JT OPU�

⋅ &QJTUFNJD 1PTTJCJMJUZ� 4PNFUIJOH JT BO FQJTUFNJD QPTTJCJMJUZ 	GPS BO BHFOU B
 JGG JU JT DPOTJTUFOU
XJUI B�T JOGPSNBUJPO TUBUF� 4P BT MPOH BT TPNFUIJOH JT OPU SVMFE PVU CZ UIF BHFOU�T FWJEFODF
JU JT BO FQJTUFNJD QPTTJCJMJUZ� 'PS FYBNQMF JU JT BO FQJTUFNJD QPTTJCJMJUZ GPS NBOZ
LJET UIBU 4BOUB $MBVT JT SFBM CVU JU JT OPU BO FQJTUFNJD QPTTJCJMJUZ GPS 	NPTU
 BEVMUT�

Ā � ÿĂ



1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

1PTTJCMF BOE /FDFTTBSZ 5SVUIT

'MBWPST PG .PEBMJUZ DPOU�

⋅ -PHJDBM QPTTJCJMJUZ OPNPMPHJDBM QPTTJCJMJUZ BOE FQJTUFNJD QPTTJCJMJUZ BSF TPNF PG UIF CSPBE
DBUFHPSJFT PG NPEBMJUZ UIBU BSF PGUFO EJTDVTTFE JO QIJMPTPQIZ� #VU JO GBDU JO OBUVSBM
MBOHVBHF POF DBO VTF NPEBMT UP NBLF NVDI NPSF TQFDJàD DMBJNT� 'PS FYBNQMF�

	ō
 (JWFO UIF SVMFT PG UIF VOJWFSTJUZ UIF TUVEFOUT DPVME HFU BO "�
	Ŏ
 (JWFO XIBU * EFTJSF UIF TUVEFOUT DPVME HFU BO "�
	ŏ
 (JWFO XIBU JT NPSBMMZ SJHIU UIF TUVEFOUT DPVME HFU BO "�

ā � ÿĂ



1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

1PTTJCMF BOE /FDFTTBSZ 5SVUIT

3FMBUJPOT CFUXFFO .PEBMJUZ

⋅ "T XJUOFTTFE BCPWF UIFSF JT B WBTU OVNCFS PG EJGGFSFOU NPEBMJUJFT 	PS NPSF TQFDJàDBMMZ
XBZT UP SFTUSJDU NPEBM UFSNT
� )PXFWFS PGUFO UIFTF NPEBMJUJFT BSF FTTFOUJBMMZ 	QSPQFS

TVCTFUT PG PUIFS NPSF HFOFSBM NPEBMJUJFT�

⋅ -PHJDBM QPTTJCJMJUZ JT UIF MFBTU SFTUSJDUJWF NPEBM OPUJPO�

⋅ "OE OPNPMPHJDBM QPTTJCJMJUZ JT BSHVBCMZ B QSPQFS TVCTFU PG UIF MPHJDBM QPTTJCJMJUJFT�

⋅ "OE XIBU JT QPTTJCMF HJWFO UIF SVMFT PG UIF VOJWFSTJUZ JT B QSPQFS TVCTFU PG UIF OPNPMPHJDBM
QPTTJCJMJUJFT�

1PTTJCJMJUJFT HJWFO UIF SVMFT PG UIF VOJWFSTJUZ

/PNPMPHJDBM 1PTTJCJMJUJFT

-PHJDBM 1PTTJCJMJUJFT

Ă � ÿĂ



1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

1PTTJCMF BOE /FDFTTBSZ 5SVUIT

.PEBM 4USFOHUI

⋅ (FOFSBMMZ TQFBLJOH NPEBM UFSNT DPNF JO UXP WBSJFUJFT� QPTTJCJMJUZ NPEBMT BOE OFDFTTJUZ
NPEBMT�

⋅ /FDFTTJUZ .PEBMT�
/FDFTTBSJMZ *U JT OFDFTTBSZ UIBU .VTU )BWF UP /FFE UP *U JT JNQPTTJCMF UIBU�

⋅ 1PTTJCJMJUZ .PEBMT�
1PTTJCMZ *U JT QPTTJCMF UIBU .JHIU .BZ $PVME�

⋅ "MTP ZPV XJMM TPNFUJNFT IFBS QFPQMF TBZ UIBU B QSPQPTJUJPO Q JT DPOUJOHFOU� 8IBU UIJT
NFBOT JT TJNQMZ UIBU Q JT OFJUIFS OFDFTTBSJMZ USVF OPS OFDFTTBSJMZ GBMTF� *�F� Q JT QPTTJCMZ USVF
BOE QPTTJCMZ GBMTF�

⋅ 4P XIJMF UIF USVUI PG BOZ NBUIFNBUJDBM PS MPHJDBM TUBUFNFOU JT 	MPHJDBMMZ
 OFDFTTBSZ UIF USVUI
PG BOZ PCTFSWBUJPOBM PS FNQJSJDBM TUBUFNFOU XJMM CF 	MPHJDBMMZ
 DPOUJOHFOU�
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1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

1PTTJCMF BOE /FDFTTBSZ 5SVUIT

%F 3F .PEBMJUZ

⋅ 5IVT GBS * IBWF CFFO UBMLJOH BCPVU OFDFTTJUZ BOE QPTTJCJMJUZ BT JU SFMBUFT UP TUBUFT PG BGGBJST�
)PXFWFS UIFTF OPUJPOT BMTP BQQMZ UP PUIFS UIJOHT�

⋅ $POTJEFS UIF GPMMPXJOH TFOUFODFT�

	Ő
 5IF OVNCFS ő JT OFDFTTBSJMZ QSJNF�
	ő
 1FOHVJOT BSF FTTFOUJBMMZ CJSET�
	Œ
 4PDSBUFT XBT OFDFTTBSJMZ XJTF�

⋅ 5IFTF BSF DMBJNT BCPVU TQFDJàD PCKFDUT CVU UIFZ DPODFSO XIFUIFS B QSPQFSUZ JOTUBOUJBUFE CZ
UIPTF PCKFDUT BSF OFDFTTBSZ QSPQFSUJFT� 5IJT JT DBMMFE EF SF NPEBMJUZ�

⋅ %F SF NPEBMJUZ DPOUSBTUT EF EJDUP NPEBMJUZ�

⋅ )FSF JT BOPUIFS XBZ PG EFNPOTUSBUJOH UIJT EJTUJODUJPO�
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1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

1PTTJCMF BOE /FDFTTBSZ 5SVUIT

%F 3F .PEBMJUZ

⋅ $POTJEFS 	œ
�

	œ
 5IF QSFTJEFOU PG UIF 6OJUFE 4UBUFT NVTU IBWF B EFHSFF GSPN )BSWBSE�

⋅ 5IJT TFOUFODF JT BNCJHVPVT CFUXFFO B EF SF BOE EF EJDUP JOUFSQSFUBUJPO PG UIF NPEBM ANVTU��

⋅ *G UIF TFOUFODF JT JOUFSQSFUFE EF SF JU JT UIFO B DMBJN TQFDJàDBMMZ BCPVU %POBME 5SVNQ OBNFMZ
UIBU JU JT OFDFTTBSZ 	GPS XIBUFWFS SFBTPO
 UIBU %POBME 5SVNQ IBT B EFHSFF GSPN )BSWBSE�

⋅ #Z DPOUSBTU JG JU JT JOUFSQSFUFE EF EJDUP JU JT OPU B DMBJN BCPVU %POBME 5SVNQ TQFDJàDBMMZ CVU
SBUIFS B HFOFSBM DMBJN BCPVU XIBU EFHSFF ZPV NVTU IBWF JG ZPV BSF QSFTJEFOU PG UIF 6OJUFE
4UBUFT�
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1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

0VUMJOF

1PTTJCJMJUZ BOE /FDFTTJUZ

5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ
#PYFT BOE %JBNPOET
$PVOUFSGBDUVBMT
#FMJFG

5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET

&TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN
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1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

#PYFT BOE %JBNPOET

.PEBM -PHJD

⋅ 0OF RVFTUJPO POF NJHIU BTL JT IPX XF TIPVME SFHJNFOU 	J�F� GPSNBMJ[F
 NPEBM TUBUFNFOUT� *O
TP�DBMMFE NPEBM MPHJD UIF TUBOEBSE JT UP JOUSPEVDF UXP TFOUFOUJBM PQFSBUPST OBNFMZ A◻� BOE
A◇��

⋅ 4P JG Q R S FUD� BSF TFOUFODFT JO QSPQPTJUJPOBM MPHJD UIFO�

⋅ A◻Q� NFBOT JU�T OFDFTTBSZ UIBU Q�⋅ A◇Q� NFBOT JU�T QPTTJCMF UIBU Q�

⋅ 4JNJMBSMZ JO àSTU�PSEFS MPHJD XIFSF TFOUFODFT DPOTJTUT PG DPOTUBOUT RVBOUJàFST WBSJBCMFT BOE
QSFEJDBUFT�

⋅ A◻∃Y('	Y
)� NFBOT JU�T OFDFTTBSZ UIBU TPNF Y JT '�
⋅ A◇∃Y('	Y
)� NFBOT JU�T QPTTJCMF UIBU TPNF Y JT '�

⋅ 8IFO NPEBM PQFSBUPST JOUFSBDU XJUI TUBOEBSE 	OPNJOBM
 RVBOUJàFST EF EJDUP�EF SF
BNCJHVJUJFT BSJTF� 8IFO UIF NPEBM PQFSBUPST UBLF XJEF TDPQF BT JO UIF TFOUFODFT BCPWF UIF
NPEBMJUZ JOWPMWFE JT EF EJDUP� 8IFO UIF NPEBM PQFSBUPST UBLF OBSSPX TDPQF UIF NPEBMJUZ JT
EF SF�

⋅ A∃Y◻('	Y
)� NFBOT 'PS TPNF Y JU�T OFDFTTBSZ UIBU Y JT '�
⋅ A∃Y◇('	Y
)� NFBOT 'PS TPNF Y JU�T QPTTJCMF UIBU Y JT '�
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1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

#PYFT BOE %JBNPOET

.PEBM -PHJD

⋅ 0OF DSVDJBM RVFTUJPO JT IPX UIFTF NPEBM PQFSBUPST TIPVME CF JOUFSQSFUFE JO UIF MPHJD� *O
QBSUJDVMBS XF OFFE UP HJWF B TFNBOUJDT GPS A◻� BOE A◇��

⋅ *U NJHIU TFFN OBUVSBM UP USFBU UIFTF PQFSBUPST UIF TBNF XBZ UIBU XF USFBU PUIFS TFOUFOUJBM
PQFSBUPST F�H� OFHBUJPO 	¬
 DPOKVODUJPO 	∧
 EJTKVODUJPO 	∨
 BOE JNQMJDBUJPO 	→
�

⋅ 5IF TUBOEBSE DPOOFDUJWFT BSF USVUI GVODUJPOBM DPOOFDUJWFT� 8IBU UIJT NFBOT JT UIBU UIF USVUI
WBMVF PG B DPNQMFY TFOUFODF DPOUBJOJOH POF PG UIFTF DPOOFDUJWFT JT TJNQMZ B GVODUJPO PG UIF
USVUI WBMVFT PG JUT DPOTUJUVFOUT�

⋅ )FSF JT BO JMMVTUSBUJPO�

φ ψ φ ∨ ψ
⊺ ⊺ ⊺
⊺ ( ⊺
( ⊺ ⊺
( ( (

φ ¬φ
⊺ (
( ⊺

φ ψ φ→ ψ
⊺ ⊺ ⊺
⊺ ( (
( ⊺ ⊺
( ( ⊺
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1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

#PYFT BOE %JBNPOET

.PEBM -PHJD 	DPOU�


⋅ #VU JG XF USFBU A◻� BOE A◇� BT USVUI GVODUJPOBM PQFSBUPST XF SVO JOUP QSPCMFNT� )FSF JT XIZ�

⋅ -FU φ CF BO BSCJUSBSZ TFOUFODF�
-FU Q � A,BOZF 8FTU JT JO .POUBOB�
-FU R � AŎ JT B QSJNF OVNCFS�

� 4VQQPTF φ JT USVF� 8IBU TIPVME XF TBZ BCPVU◇φ 
5SVF 	JU XPVME TFFN
�
� /PX TVQQPTF UIBU φ JT GBMTF� 8IBU TIPVME XF TBZ
BCPVU◇φ 
� *G φ � Q UIFO◇φ TIPVME CF USVF� #VU JG φ � R UIFO◇φ
TIPVME CF GBMTF�
� 3FMBUFEMZ TVQQPTF φ JT USVF� 8IBU TIPVME XF TBZ
BCPVU ◻φ 
� *G φ � Q UIFO ◻φ TIPVME CF GBMTF� #VU JG φ � R UIFO ◻φ
TIPVME CF GBMTF�

⋅ *O TIPSU OP USVUI GVODUJPOBM USFBUNFOU PG ◻ BOE◇ DBO DPOTJTUFOUMZ ZJFME
DPSSFDU SFTVMUT�
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1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

#PYFT BOE %JBNPOET

.PEBM -PHJD 	DPOU�


⋅ 4P JOTUFBE PG USFBUJOH ◻ BOE◇ BT USVUI GVODUJPOBM DPOOFDUJWFT JU JT OPX TUBOEBSE UP USFBU
UIFN BT RVBOUJàFST�

⋅ )PXFWFS JOTUFBE PG USFBUJOH UIFN BT RVBOUJàFST PWFS JOEJWJEVBMT UIFZ BSF USFBUFE BT
RVBOUJàFST PWFS QPTTJCMF XPSMET�

⋅ 3FNFNCFS JO àSTU PSEFS MPHJD XF BTTVNF UIBU UIFSF JT B EPNBJO 	%
 PG PCKFDUT Y BOE UIBU UIF
RVBOUJàFST 	∃ ∀
 RVBOUJGZ PWFS UIPTF JOEJWJEVBMT 	WJ[� ∃Y ∀Y
�

⋅ *O NPEBM MPHJD XF TJNQMZ BTTVNF UIBU UIFSF JT B EPNBJO PG QPTTJCMF XPSMET 	8
 BOE UIBU ◻
BOE◇ RVBOUJGZ PWFS UIFTF� )FODF�

⋅ A◻φ� NFBOT ∀X(φ JT USVF BU X)
⋅ A◇φ� NFBOT ∃X(φ JT USVF BU X)

⋅ *O PUIFS XPSET QPTTJCJMJUZ NPEBMT BSF FRVJWBMFOU UP FYJTUFOUJBM RVBOUJàFST PWFS QPTTJCMF
XPSMET� TVDI TFOUFODFT BSF USVF BT MPOH BT UIF FNCFEEFE TFOUFODF JT USVF BU BU MFBTU POF
QPTTJCMF XPSME�

⋅ "OE OFDFTTJUZ NPEBMT BSF FRVJWBMFOU UP VOJWFSTBM RVBOUJàFST PWFS QPTTJCMF XPSMET�
TVDI TFOUFODFT BSF USVF BT MPOH BT UIF FNCFEEFE TFOUFODF JT USVF BU FWFSZ QPTTJCMF
XPSME�
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1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

#PYFT BOE %JBNPOET

3FTVMUT

⋅ 8JUI UIJT BOBMZTJT PG NPEBM FYQSFTTJPOT XF JNNFEJBUFMZ HFU TPNF SFTVMUT�

⋅ 'JSTU CFDBVTF OFDFTTJUZ NPEBMT BSF BOBMZ[FE BT VOJWFSTBM RVBOUJàFST BOE QPTTJCJMJUZ NPEBMT
BSF BOBMZ[FE BT FYJTUFOUJBM RVBOUJàFST XF HFU UIF GPMMPXJOH MPHJDBM FRVJWBMFODFT�

◻φ↔ ¬◇¬φ ◇φ↔ ¬◻¬φ
⋅ 5IJT JT KVTU MJLF UIF TUBOEBSE FRVJWBMFODF CFUXFFO àSTU PSEFS RVBOUJàFST JO àSTU PSEFS MPHJD�

∀Y('	Y
)↔ ¬∃Y¬('	Y
) ∃Y('	Y
)↔ ¬∀Y¬('	Y
)
⋅ .PSFPWFS HJWFO UIF TFNBOUJDT PVUMJOFE BCPWF UIF GPMMPXJOH BSF MPHJDBM UIFPSFNT�

⋅ ⊧ ◻φ→ φ⋅ ⊧ φ→◇φ⋅ ⊧ ◻φ→◇φ
⋅ /#� 8IBU * IBWF QSFTFOUFE BCPWF JT B IJHIMZ TJNQMJFE NPEBM MPHJD� 5IFSF BSF NBOZ PUIFS

NPEBM MPHJDT XIFSF UIFTF XPVME OPU CF UIFPSFNT�
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1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

#PYFT BOE %JBNPOET

2VJDL &YFSDJTFT

⋅ -FU�T USZ GPSNBMJ[JOH UIF GPMMPXJOH TFOUFODFT�

	ŋŊ
 /FDFTTBSJMZ BMM CBDIFMPST BSF VONBSSJFE�
	ŋŋ
 .BSSJFE CBDIFMPST BSF JNQPTTJCMF�
	ŋŌ
 *U JT QPTTJCMF UIFSF FYJTUT B CBDIFMPS XIP ESJOLT DPDLUBJMT�

⋅ -FU�

⋅ A.	Y
� EFOPUF Y JT NBSSJFE⋅ A#	Y
� EFOPUF Y JT B CBDIFMPS⋅ A%	Y
� EFOPUF Y ESJOLT DPDLUBJMT
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1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

$PVOUFSGBDUVBMT

$PVOUFSGBDUVBMT

⋅ 5IF QPTTJCMF XPSMET BOBMZTJT PG NPEBMJUZ IBT QSPWFO FYUSFNFMZ VTFGVM BT JU DBO CF VTFE UP
JMMVNJOBUF B WBSJFUZ PG DPNQMFY DPODFQUT�

⋅ 0OF BSFB XIFSF UIF QPTTJCMF XPSMET GSBNFXPSL IBT QSPWFO WFSZ VTFGVM JT JO UIF BOBMZTJT PG
DPVOUFSGBDUVBMT�

⋅ -PPTFMZ TQFBLJOH B DPVOUFSGBDUVBM JT B 	TVCKVODUJWF
 DPOEJUJPOBM XIFSF UIF BOUFDFEFOU JT
	LOPXO UP CF
 GBMTF GPS FYBNQMF 	ŋō
 BOE 	ŋŎ
�

	ŋō
 *G 0TXBME IBEO�U LJMMFE ,FOOFEZ TPNFPOF FMTF XPVME IBWF�
	ŋŎ
 *G LBOHBSPPT EJEO�U IBWF UBJMT UIFZ XPVME UPQQMF PWFS�

⋅ $PVOUFSGBDUVBMT BSF QBSUJDVMBSMZ DIBMMFOHJOH CFDBVTF UIFZ DBOOPU QMBVTJCMZ CF BOBMZ[FE
TJNQMZ BT NBUFSJBM JNQMJDBUJPO 	A→�
�

⋅ 3FNFNCFS B NBUFSJBM JNQMJDBUJPO 	F�H� AQ→ R�
 JT USVF XIFOFWFS JUT BOUFDFEFOU JT GBMTF PS JUT
DPOTFRVFOU JT USVF� #VU UIJT FOUBJMT UIBU FWFSZ DPVOUFSGBDUVBM JT USJWJBMMZ USVF XIJDI TFFNT
DMFBSMZ XSPOH� +VTU DPOTJEFS UIF DPVOUFSGBDUVBM CFMPX�

	ŋŏ
 *G * IBE POF NPSF QBJS PG TOFBLFST UIFO Ŏ XPVME CF QSJNF�
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1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

$PVOUFSGBDUVBMT

$PVOUFSGBDUVBMT 	DPOU�


⋅ %BWJE -FXJT BOE 3PCFSU 4UBMOBLFS EFWFMPQFE 	JOEFQFOEFOUMZ PG FBDI PUIFS
 B QPTTJCMF
XPSMET BOBMZTJT PG DPVOUFSGBDUVBMT�

⋅ 5IFJS NBJO JEFB JT UP BOBMZ[F DPVOUFSGBDUVBMT BT DMBJNT BCPVU XIBU JT UIF DBTF JO UIF QPTTJCMF
XPSME NPTU TJNJMBS UP UIF BDUVBM XPSME XIFSF UIF BOUFDFEFOU JT USVF�

⋅ $POTJEFS BHBJO 	ŋŎ
�

	ŋŎ
 *G LBOHBSPPT EJEO�U IBWF UBJMT UIFZ XPVME UPQQMF PWFS�

⋅ 5P EFUFSNJOF XIFUIFS 	ŋŎ
 JT USVF àSTU MPPL BU UIF TFU PG QPTTJCMF XPSMET XIFSF LBOHBSPPT EP
OPU IBWF UBJMT� 0CWJPVTMZ UIFSF BSF HPJOH UP CF 	JOàOJUFMZ
 NBOZ PG UIFTF�

⋅ /FYU àOE UIF XPSME	T
 UIBU BSF NPTU TJNJMBS UP UIF BDUVBM XPSME� 4P FYDMVEF UIF QPTTJCMF
XPSMET XIFSF LBOHBSPPT EP OPU IBWF UBJMT CVU JOTUFBE IBWF XJOHT BOE UIF QPTTJCMF XPSMET
XIFSF LBOHBSPPT EP OPU IBWF UBJMT CVU JOTUFBE BSF TUBOEJOH PO DSVUDIFT�

⋅ /FYU DIFDL XIFUIFS UIF DPOTFRVFOU 	AUIFZ UPQQMF PWFS�
 JT USVF BU UIF NPTU TJNJMBS QPTTJCMF
XPSME	T
 	WJ[� UIF XPSME XIFSF LBOHBSPPT IBWF OP UBJMT BOE TJNQMZ IBWF OPUIJOH JOTUFBE
�

⋅ *G UIF DPOTFRVFOU JT USVF UIFSF UIFO UIF DPVOUFSGBDUVBM JT USVF�
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1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

$PVOUFSGBDUVBMT

$PVOUFSGBDUVBMT 	DPOU�


⋅ 8IJMF UIJT BOBMZTJT JT OPU XJUIPVU QSPCMFNT 	BOE BMTP SFMJFT IFBWJMZ PO B SBUIFS WBHVF OPUJPO
PG TJNJMBSJUZ
 JU JT B TJHOJàDBOU JNQSPWFNFOU PWFS UIF BOBMZTJT PG DPVOUFSGBDUVBMT BT NBUFSJBM
JNQMJDBUJPO�

⋅ )PXFWFS BT TIPVME CF PCWJPVT RVBOUJàDBUJPO PWFS QPTTJCMF XPSMET JT DSVDJBM UP UIJT BOBMZTJT�
8JUIPVU UIF BTTVNQUJPO UIBU UIFSF BSF QPTTJCMF XPSMET JU XPVME OPU XPSL�

ýû � ÿĂ



1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

#FMJFG

#FMJFG

⋅ "OPUIFS DPODFQU XIFSF UIF QPTTJCMF XPSMET GSBNFXPSL IBT QSPWFO FYUSFNFMZ VTFGVM JT XJUI
SFTQFDU UP UIF BOBMZTJT PG CFMJFG� 5IF QPTTJCMF XPSMET BOBMZTJT PG CFMJFG JT PSJHJOBMMZ EVF UP
'JOJTI QIJMPTPQIFS +BBLLP )JOUJLLB�

⋅ )JOUJLLB�T JEFB XBT UP BOBMZ[F CFMJFGT BT TFUT PG QPTTJCMF XPSMET� 5P VOEFSTUBOE IJT JEFB
XF OFFE B CJU PG TFUVQ�

m 'JSTU JU JT XJEFMZ BTTVNFE UIBU TFOUFODFT FYQSFTT
QSPQPTJUJPOT BOE UIBU QSPQPTJUJPOT BSF TFUT PG QPTTJCMF
XPSMET
m 'PS FYBNQMF UIF TFOUFODF AHSBTT JT HSFFO� FYQSFTTFT UIF
QSPQPTJUJPO XIJDI EFOPUFT UIF TFU PG QPTTJCMF XPSMET
XIFSF HSBTT JT HSFFO� $BMM UIJT TFU (
m 4JNJMBSMZ UIF TFOUFODF ASPTFT BSF SFE� FYQSFTTTFT UIF
QSPQPTJUJPO XIJDI EFOPUFT UIF TFU PG QPTTJCMF XPSMET
XIFSF SPTFT BSF SFE� $BMM UIJT TFU 3

m 5IF DPOKVODUJPO PG UIFTF UXP TFOUFODFT UIFO EFOPUF UIF
JOUFSTFDUJPO PG UIFTF UXP TFUT WJ[� ( ∩ 3�
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1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

#FMJFG

#FMJFG 	DPOU�


⋅ #FMJFG DBO OPX CF NPEFMMFE BT UIF JOUFSTFDUJPO PG UIF QSPQPTJUJPOT UIBU BO BHFOU CFMJFWFT�

⋅ 'PS FYBNQMF JG B CFMJFWFT Q R BOE S UIFO B�T CFMJFG JT UIF TFU PG XPSMET EFOPUFE CZ Q ∩ R ∩ S�
$BMM UIJT TFU Γ�

⋅ 8IFO BO BHFOU VQEBUFT IFS CFMJFGT UIJT DBO UIFO CF NPEFMFE BT GPMMPXT� 4VQQPTF B DPNFT UP
CFMJFWF T� 5IFO XF TJNQMZ JOUFSTFDU Γ XJUI UIF TFU PG XPSMET EFOPUFE CZ T�

⋅ 4JNJMBSMZ JG B IBE DPNF UP CFMJFWF ¬T UIFO XF XPVME TJNQMZ SFNPWF FWFSZ XPSME GSPN Γ
XIFSF T JT USVF WJ[� Γ/T� 	5IF SFMBUJWF DPNQMFNFOU PG T JO Γ
�

⋅ 0S JG B DBNF UP CFMJFWF UIBU T ∨ U UIFO XF XPVME TJNQMZ VQEBUF Γ TP BT UP SFNPWF BOZ
QPTTJCMF XPSME XIFSF CPUI ¬T BOE ¬U BSF USVF� 4QFDJàDBMMZ UIF XF XPVME VTF UIF GPMMPXJOH
PQFSBUJPO 	Γ ∩ T
 ∪ 	Γ ∩ U
�
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1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

#FMJFG

%F %JDUP BOE %F 3F #FMJFG

⋅ 5IFSF BSF TFWFSBM SFBTPOT UP BEPQU B NPEBM BOBMZTJT PG CFMJFG� 0OF SFBTPO JT UIBU TP�DBMMFE
CFMJFG SFQPSUT BMTP FYIJCJU B EF EJDUP�EF SF BNCJHVJUZ KVTU BT TUBOEBSE NPEBM DMBJNT EP�

⋅ $POTJEFS UIF TFOUFODF CFMPX�

	ŋŏ
 "MGSFE CFMJFWFT UIF QSFTJEFOU PG UIF 6OJUFE 4UBUFT JT B )BSWBSE HSBEVBUF�

⋅ 0O UIF EF SF JOUFSQSFUBUJPO PG 	ŋŏ
 "MGSFE CFMJFWFT 	TQFDJàDBMMZ
 PG %POBME 5SVNQ UIBU IF JT B
)BSWBSE HSBEVBUF� "MGSFE NBZ IBWF OP CFMJFGT BU BMM BCPVU QSFTJEFOUT PG UIF 6OJUFE 4UBUFT�

⋅ 0O UIF EF EJDUP JOUFSQSFUBUJPO PG 	ŋŏ
 "MGSFE IBT B HFOFSBM CFMJFG UIBU XIPFWFS JOTUBOUJBUFT
UIF QSPQFSUZ AJT UIF QSFTJEFOU PG UIF 6OJUFE 4UBUFT� JT BMTP B )BSWBSE HSBEVBUF�

⋅ 5IJT EF EJDUP CFMJFG JT GVMMZ DPNQBUJCMF XJUI IBWJOH OP CFMJFGT BU BMM BCPVU %POBME 5SVNQ�
5IBU JT "MGSFE NBZ OPU FWFO CF BXBSF UIBU %POBME 5SVNQ FYJTUT BOE TUJMM CFMJFWF 	ŋŏ
�

ýþ � ÿĂ



1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

#FMJFG

*O 4VN

⋅ 4VNNJOH VQ UIFSF BSF NBOZ DPNQFMMJOH SFBTPOT UP FOEPSTF B QPTTJCMF XPSMET BOBMZTJT PG
NPEBMJUZ�

⋅ 4VDI BO BOBMZTJT IFMQT FMVDJEBUF B XJEF WBSJFUZ PG DPNQMFY QIFOPNFOB F�H�

⋅ .PEBM FOUBJMNFOU SFMBUJPOT⋅ 5IF TFNBOUJDT PG DPVOUFSGBDUVBMT⋅ 5IF TFNBOUJDT PG CFMJFG

⋅ "OE UIJT MJTU JT GBS GSPN FYIBVTUJWF� 5IF QPTTJCMF XPSMET BOBMZTJT JT VTFE UP FYQMBJO NBOZ
PUIFS QIFOPNFOB JO BEEJUJPO UP UIFTF�

ýÿ � ÿĂ



1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

0VUMJOF

1PTTJCJMJUZ BOE /FDFTTJUZ

5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ

5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET
1PTTJCMF 8PSMET BOE 0OUPMPHJDBM $PNNJUNFOUT
.PEBM 3FBMJTN
&STBU[ .PEBM 3FBMJTN
.PEBM 'JDUJPOBMJTN BOE .PEBM $POWFOUJPOBMJTN

&TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

ýĀ � ÿĂ



1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

1PTTJCMF 8PSMET BOE 0OUPMPHJDBM $PNNJUNFOUT

#BDL UP .FUBQIZTJDT

⋅ 'SPN UIF QPJOU PG WJFX PG NFUBQIZTJDT NPEBM MPHJD NJHIU TFFN TPNFXIBU EVCJPVT� "GUFS
BMM UIJT MPHJD BTTVNFT B EPNBJO PG QPTTJCMF XPSMET�

⋅ 5IJT PCWJPVTMZ SBJTFT TFWFSBM RVFTUJPOT�

⋅ 8IBU FYBDUMZ JT B QPTTJCMF XPSME ⋅ 8IBU JT UIF POUPMPHJDBM TUBUVT PG QPTTJCMF XPSMET ⋅ %PFT UIF VTF PG B NPEBM FYQSFTTJPO DPNNJU POF UP UIF FYJTUFODF PG BMUFSOBUF VOJWFSTFT 

ýā � ÿĂ



1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

.PEBM 3FBMJTN

.PEBM 3FBMJTN

⋅ #Z GBS UIF NPTU DPOUSPWFSTJBM WJFX XIFO JU DPNFT UP UIF POUPMPHJDBM TUBUVT PG QPTTJCMF XPSMET
JT .PEBM 3FBMJTN�

⋅ 5IJT WJFX XBT JOUSPEVDFE BOE EFGFOEFE CZ %BWJE -FXJT JO IJT CPPL A0O UIF 1MVSBMJUZ PG
8PSMET��

⋅ " QPTTJCMF XPSME BDDPSEJOH UP -FXJT JT B iNBYJNBMMZ DPOOFDUFE TQBDF�SFHJPOu� 4P UIF
BDUVBM XPSME GPS FYBNQMF JODMVEFT FWFSZUIJOH UIBU FYJTUT BU BOZ TQBDF�UJNF EJTUBODF GSPN VT�

⋅ .PSFPWFS -FXJT BSHVFTT UIBU FWFSZ QPTTJCMF XPSME JT MJUFSBMMZ B DPODSFUF BOE SFBM FYJTUJOH
UIJOH XJUI JUT PXO TQBDF�UJNF� 5IF QPTTJCMF XPSME XIFSF *�N XBUDIJOH B NPWJF PO /FUáJY
SJHIU OPX JT KVTU BT SFBM BT UIF BDUVBM XPSME XIFSF * BN DVSSFOUMZ HJWJOH UIJT MFDUVSF�

⋅ )PXFWFS OPUJDF UIBU PO -FXJT� WJFX XIBU DPVOUT BT UIF BDUVBM XPSME JT TJNQMZ B NBUUFS PG
QFSTQFDUJWF 	UIF XPSE ABDUVBM� JT DPOUFYU�TFOTJUJWF� XIBU JU SFGFST UP EFQFOET PO XIFO�XIFSF
JU JT VTFE
�

⋅ 4P XIJMF UIJT JT UIF BDUVBM XPSME GPS VT JO UIF XPSME XIFSF * BN XBUDIJOH B NPWJF SJHIU OPX
JOTUFBE PG HJWJOH UIJT MFDUVSF UIBU XPSME JT UIF BDUVBM XPSME GPS NF UIFSF�

ýĂ � ÿĂ



1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

.PEBM 3FBMJTN

.PEBM 3FBMJTN 	DPOU�


⋅ %FTQJUF JUT SBUIFS FYUFOTJWF POUPMPHJDBM DPOTFRVFODFT .PEBM 3FBMJTN IBT POF TJHOJàDBOU
BEWBOUBHF�

⋅ *U NBLFT UIF BQQFBM UP QPTTJCMF XPSMET JO UIF BOBMZTJT PG DPVOUFSGBDUVBMT CFMJFG QSPQFSUJFT
	TFU OPNJOBMJTN
 BOE NBOZ PUIFS BOBMZTFT DPNQMFUFMZ VOQSPCMFNBUJD�

⋅ 5IF WBMVF PG UIJT JT EJGàDVMU UP VOEFSTUBUF BT UIF QPTTJCMF XPSMET GSBNFXPSL IBT QSPWFO
JODSFEJCMZ GSVJUGVM BOE JT WFSZ XJEFMZ VTFE CZ QIJMPTPQIFST UPEBZ JO CPUI UIFPSFUJDBM BOE
QSBDUJDBM QIJMPTPQIZ�

ýă � ÿĂ



1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

&STBU[ .PEBM 3FBMJTN

&STBU[ .PEBM 3FBMJTN

⋅ )PXFWFS VOTVSQSJTJOHMZ NBOZ QIJMPTPQIFST IBWF GPVOE UIF JOáBUJPOBSZ DPOTFRVFODFT PG
-FXJT� WJFX UP JNQMBVTJCMF UP BDDFQU�

⋅ " QPQVMBS BMUFSOBUJWF UP .PEBM 3FBMJTN JT UIVT XIBU JT DBMMFE &STBU[ .PEBM 3FBMJTN�

⋅ (FOFSBMMZ TQFBLJOH QSPQPOFOUT PG &STBU[ .PEBM 3FBMJTN BDDFQU UIF QPTTJCMF XPSMET
BOBMZTJT PG NPEBMJUZ CVU SFKFDU UIF DMBJN UIBU QPTTJCMF XPSMET BSF DPODSFUF PCKFDUT� *OTUFBE
UIFZ NBJOUBJO UIBU QPTTJCMF XPSMET BSF BCTUSBDU PCKFDUT�

⋅ 5IF RVFTUJPO PG DPVSTF JT XIBU FYBDUMZ LJOE PG BCTUSBDU PCKFDUT QPTTJCMF XPSMET BSF TVQQPTFE
UP CF�

ýĄ � ÿĂ



1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

&STBU[ .PEBM 3FBMJTN

&STBU[ .PEBM 3FBMJTN 	DPOU�


⋅ 0OF WJFX JT TP�DBMMFE -JOHVJTUJD &STBU[ .PEBM 3FBMJTN 	-&.3
� "DDPSEJOH UP UIJT WJFX
QPTTJCMF XPSMET BSF NBYJNBMMZ DPOTJTUFOU 	DPOKVODUJWF
 TFOUFODFT�

⋅ 5IBU JT B QPTTJCMF XPSME X BDDPSEJOH UP -&.3 JT B DPOKVODUJPO PG TFOUFODFT Qü ∧ Qý ∧ Qþ ���
QO�

⋅ 5IFZ BSF NBYJNBM JO UIF TFOTF UIBU GPS BOZ BUPNJD PS DPNQMFY TFOUFODF T JO UIF MBOHVBHF
FJUIFS T PS ¬T PDDVST JO UIF TFOUFODF�

⋅ 5IFZ BSF DPOTJTUFOU JO UIF TFOTF UIBU UIF TFOUFODF OFWFS DPOUBJOT CPUI T BOE ¬T�

þû � ÿĂ



1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

&STBU[ .PEBM 3FBMJTN

&STBU[ .PEBM 3FBMJTN 	DPOU�


⋅ (JWFO UIJT DPODFQUJPO PG QPTTJCMF XPSMET UIF QSPQPOFOU PG -&.3 BTTVNFT UIF GPMMPXJOH
TFNBOUJDT GPS ◻ BOE◇�

⋅ A◻Q� JT USVF JGG FWFSZ NBYJNBM DPOTJTUFOU TFOUFODF JO UIF XPSMENBLJOH MBOHVBHF PG
-&.3 TBZT UIBU Q�

⋅ A◇Q� JT USVF JGG TPNF NBYJNBM DPOTJTUFOU TFOUFODF JO UIF XPSMENBLJOH MBOHVBHF PG
-&.3 TBZT UIBU Q�

⋅ 8JUI UIJT MJOHVJTUJD DPODFQUJPOT PG QPTTJCMF XPSMET BT TFOUFODFT UIF QSPQPOFOU PG -&.3 DBO
NBJOUBJO UIBU QPTTJCMF XPSMET BSF OPU DPODSFUF FOUJUJFT CVU SBUIFS BCTUSBDU PCKFDUT � BOE
IFODF BWPJE DPNNJUNFOU UP UIF FYJTUFODF PG BO JOàOJUZ PG DPODSFUF 	CVU JNQFSDFQUJCMF

PCKFDUT�

⋅ *O TVQQPSU PG UIJT WJFX OPUJDF UIBU QPTTJCMF XPSMET IBWF NBOZ PG UIF TUBOEBSE DIBSBDUFSJTUJDT
PG BCTUSBDU PCKFDUT� QPTTJCMF XPSMET DBOOPU CF QFSDFJWFE UIFZ IBWF OP TQBUJP�UFNQPSBM
MPDBUJPO 	JO UIF BDUVBM XPSME
 BOE UIFZ BSF DBVTBMMZ JOFGàDBDJPVT�
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1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

&STBU[ .PEBM 3FBMJTN

0CKFDUJPOT UP &STBU[ .PEBM 3FBMJTN

⋅ -FXJT� NBJO BSHVNFOU BHBJOTU -&.3 JT UIBU JU GBJMT UP FYQMBJO XIBU JU NFBOT GPS TPNFUIJOH UP
CF QPTTJCMF PS OFDFTTBSZ�

⋅ 5IF QSPCMFN -FXJT BSHVFT BSJTFT XIFO UIF QSPQPOFOU PG -&.3 DIPPTFT UIF MBOHVBHF JO
XIJDI UP TUBUF UIF TFOUFODFT 	UIBU NBLF VQ QPTTJCMF XPSMET
 � UIF XPSMENBLJOH MBOHVBHF�

⋅ 4VQQPTF UIFZ DIPPTF B SJDI XPSMENBLJOH MBOHVBHF � B MBOHVBHF JO XIJDI BMM JOUVJUJWF
QPTTJCJMJUJFT DBO FBTJMZ CF FYQSFTTFE F�H�

	ŋŐ
 #BSBDL 0CBNB JT B XPSME DMBTT UFOOJT QMBZFS�
	ŋő
 5IFSF BSF UBMLJOH EPOLFZT�
	ŋŒ
 4XFEFO IBT B QPQVMBUJPO PG POF CJMMJPO QFPQMF�

⋅ 5IF DSVDJBM RVFTUJPO JT UIJT� 8IBU EFUFSNJOFT XIBU UIF NBYJNBM DPOTJTUFOU TFOUFODFT BSF 

þý � ÿĂ



1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

&STBU[ .PEBM 3FBMJTN

0CKFDUJPOT UP &STBU[ .PEBM 3FBMJTN 	DPOU�


⋅ $POTJEFS UIF GPMMPXJOH RVFTUJPO GPS -&.3�

⋅ *T UIFSF B QPTTJCMF XPSME XIFSF #BSBDL 0CBNB JT B XPSME DMBTT UFOOJT QMBZFS BOE ZFU
IBWF OFWFS UPVDIFE B UFOOJT SBDLFU 

⋅ *OUVJUJWFMZ UIF BOTXFS TIPVME CF AOP� TJODF QJDLJOH VQ B SBDLFU BOE TXJOHJOH BU B CBMM JT B
QSFSFRVJTJUF GPS CFJOH B XPSME DMBTT UFOOJT QMBZFS�

⋅ 5IF QSPCMFN JT UIBU -&.3 JT HPJOH UP IBWF B IBSE UJNF QSFEJDUJOH UIJT�

⋅ 'JSTU UIFSF JT OP TUSJDU MPHJDBM JODPOTJTUFODZ CFUXFFO A#BSBDL 0CBNB JT B XPSME DMBTT UFOOJT
QMBZFS� BOE A#BSBDL 0CBNB IBT OFWFS QJDLFE VQ B SBDLFU JO IJT MJGF� TP JU DBOOPU CF SVMFE PVU
PO UIFTF HSPVOET�

⋅ 4FDPOE JG UIF QSPQPOFOU PG -&.3 JOTUFBE USJFT UP SVMF PVU UIJT QPTTJCJMJUZ CZ TJNQMZ OPUJOH
UIBU JU JT JNQPTTJCMF UP CF B XPSME DMBTT UFOOJT QMBZFS XJUIPVU FWFS IBWJOH QJDLFE VQ B SBDLFU
TIF JT VTJOH UIF OPUJPO PG QPTTJCJMJUZ�JNQPTTJCJMJUZ JO UIF WFSZ UIJOH UIBU XBT TVQQPTFE UP
FYQMBJO XIBU AQPTTJCMF� BOE AJNQPTTJCMF� BSF TVQQPTFE UP NFBO� *O PUIFS XPSET UIJT
FYQMBOBUJPO CFHT UIF RVFTUJPO�
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1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

&STBU[ .PEBM 3FBMJTN

0CKFDUJPOT UP &STBU[ .PEBM 3FBMJTN 	DPOU�


⋅ "T BO BMUFSOBUJWF UIF QSPQPOFOU PG -&.3 DPVME PQU GPS B QPPS XPSMENBLJOH MBOHVBHF�

⋅ 5IF HFOFSBM JEFB JT UP POMZ JODMVEF JO UIF MBOHVBHF B CBTJD TFU PG OBNFT BOE QSFEJDBUFT BOE
UIFO MFU UIF TFOUFODFT PG UIF MBOHVBHF TJNQMZ CF TJNQMF QSFEJDBUJPOT PG QSPQFSUJFT UP UIFTF
PCKFDUT� 5IF OBNFT BOE QSFEJDBUFT BSF POMZ HPJOH UP NBLF SFGFSFODF UP GVOEBNFOUBM
QSPQFSUJFT SFMBUJPOT BOE PCKFDUT�

⋅ 4P UIFSF XJMM CF OP FYQMJDJU SFGFSFODF UP QSPQFSUJFT TVDI BT AXPSME DMBTT UFOOJT QMBZFST� PS
AIBWF QJDLFE VQ B SBDLFU� TJODF UIFTF BSF OPU GVOEBNFOUBM QSPQFSUJFT�

⋅ /FWFSUIFMFTT JG UIFSF JT SFGFSFODF UP BMM GVOEBNFOUBM QSPQFSUJFT SFMBUJPOT BOE PCKFDUT UIFO
UIF UPUBM PG BMM NBYJNBM BOE DPOTJTUFOU TFOUFODFT TIPVME JODMVEF BMM QPTTJCMF GBDUT� .PSFPWFS
EFàOJOH XIBU JU NFBOT GPS B TFOUFODF UP CF DPOTJTUFOU JT OPX TUSBJHIUGPSXBSE� 4JNQMZ B
TFOUFODF NVTU DPOUBJO '	B
 PS ¬'	B
 GPS BOZ QSFEJDBUF ' BOE BOZ PCKFDU B�

⋅ 4P FWFO UIPVHI POF DBOOPU EJSFDUMZ FYQSFTT UIJOHT TVDI BT 	ŋŐ
 BOE 	ŋő
 JO UIJT MBOHVBHF
TPNF PG UIFTF XPSMET BSF HPJOH UP FOUBJM UIBU UIFSF BSF UBMLJOH EPOLFZT BOE UIBU #BSBDL
0CBNB JT B XPSME DMBTT UFOOJT QMBZFS�
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1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

&STBU[ .PEBM 3FBMJTN

0CKFDUJPOT UP &STBU[ .PEBM 3FBMJTN 	DPOU�


⋅ 5IF NBJO QSPCMFN XJUI UIJT BQQSPBDI JT UIBU UIF OPUJPO PG FOUBJMNFOU JUTFMG JT B NPEBM OPUJPO�

⋅ 8IFO XF TBZ UIBU B TFU PG TFOUFODFT Γ FOUBJMT B TFOUFODF T UIJT JT OPSNBMMZ FYQMJDBUFE JO UFSNT
PG XIBU JT QPTTJCMF�OPU QPTTJCMF OBNFMZ Γ FOUBJMT B TFOUFODF T
JGG UIF TFOUFODFT JO Γ DPVME OPU CF USVF XIJMF T JT GBMTF�

⋅ 4P BHBJO UIF QSPQPOFOU PG -&.3 FJUIFS IBT UP BDDFQU UIBU UIF BDDPVOU JT
RVFTUJPO�CFHHJOH PS JOTUFBE FNCBSL PO UIF QSPKFDU PG
HJWJOH B OPO�NPEBM BOBMZTJT PG FOUBJMNFOU�
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1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

.PEBM 'JDUJPOBMJTN BOE .PEBM $POWFOUJPOBMJTN

.PEBM 'JDUJPOBMJTN

⋅ 5IF DIPJDF CFUXFFO .PEBM 3FBMJTN BOE &STBU[ .PEBM 3FBMJTN JT B DIPJDF CFUXFFO USFBUJOH
QPTTJCMF XPSMET BT DPODSFUF PS BCTUSBDU�

⋅ #VU TPNF QIJMPTPQIFST IBWF BSHVFE UIBU OFJUIFS PG UIFTF PQUJPOT BSF BOZ HPPE�

⋅ "DDPSEJOH UP UIFTF QIJMPTPQIFST UIF OPUJPO PG B iQPTTJCMF XPSMEu JT KVTU B DPOWFOJFOU XBZ PG
TQFBLJOH XIJDI VMUJNBUFMZ IBWF OP CBTJT JO SFBMJUZ � FJUIFS BT DPODSFUF PS BCTUSBDU PCKFDUT�

⋅ 5IJT JT UIF WJFX PG .PEBM 'JDUJPOBMJTUT�
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1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

.PEBM 'JDUJPOBMJTN BOE .PEBM $POWFOUJPOBMJTN

.PEBM 'JDUJPOBMJTN 	DPOU�


⋅ 4JODF UIF .PEBM 'JDUJPOBMJTU EPFT OPU CFMJFWF JO QPTTJCMF XPSMET 	FJUIFS DPODSFUF PS BCTUSBDU

UIF OPUJPO PG QPTTJCJMJUZ DBOOPU CF EFàOFE JO UFSNT PG QPTTJCMF XPSMET�

⋅ 4P JOTUFBE PG EFàOJOH ◻ BOE◇ JO UFSNT PG RVBOUJàDBUJPO PWFS QPTTJCMF XPSMET UIFZ BSHVF
UIBU XF TIPVME JOTUFBE EFàOF UIFN BT GPMMPXT�

⋅ A◇Q� JT USVF JGG BDDPSEJOH UP UIF àDUJPO UIBU UIFSF BSF QPTTJCMF XPSMET Q JT USVF JO TPNF
QPTTJCMF XPSME�

⋅ A◻Q� JT USVF JGG BDDPSEJOH UP UIF àDUJPO UIBU UIFSF BSF QPTTJCMF XPSMET Q JT USVF JO FWFSZ
QPTTJCMF XPSME�

⋅ 5IJT WJFX BWPJET DPNNJUNFOU UP DPODSFUF BOE BCTUSBDU QPTTJCMF XPSMET CFDBVTF UIFTF BSF
NFSFMZ B àDUJPO� *U DMBJNT UP BDDPVOU GPS BMM UIF NPEBM USVUIT OFWFSUIFMFTT CVU XIFUIFS UIJT JT
DPSSFDU JT RVFTUJPOBCMF�

⋅ 0OF DFOUSBM RVFTUJPO UIBU BSJTFT IFSF JT XIJDI àDUJPO FYBDUMZ JT CFJOH SFGFSFODFE� "MTP PO UIJT
WJFX JU TFFNT UP GPMMPX UIBU BOZ NPEBM TUBUFNFOU JT OPU MJUFSBMMZ USVF JU JT POMZ USVF JO UIF
àDUJPO� *U�T OPU DMFBS UIBU UIJT JT SFBMMZ TBUJTGBDUPSZ�
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1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

.PEBM 'JDUJPOBMJTN BOE .PEBM $POWFOUJPOBMJTN

.PEBM $POWFOUJPOBMJTN

⋅ 'JOBMMZ UIFSF JT .PEBM $POWFOUJPOBMJTN� 5IJT JT BOPUIFS BOBMZTJT PG NPEBMJUZ XIJDI
QVSQPSUT UP BWPJE SFMJBODF PO QPTTJCMF XPSMET JO UIF UIFPSZ PG NPEBMJUZ�

⋅ "DDPSEJOH UP .PEBM $POWFOUJPOBMJTN UIF OPUJPOT PG OFDFTTJUZ BOE DPOUJOHFODZ DBO CF
FYQMBJOFE QVSFMZ JO UFSNT PG DPOWFOUJPOBM NFBOJOH�

⋅ 'PS FYBNQMF UIF TFOUFODFT CFMPX BSF OFDFTTBSZ USVUIT� $POWFOUJPOBMJTUT NBJOUBJO UIBU UIFTF
BSF USVF TPMFMZ JO WJSUVF PG UIFJS NFBOJOH BOE UIJT JT XIBU NBLFT UIFN OFDFTTBSZ USVUIT�

	ŋœ
 5SJBOHMFT IBWF UISFF TJEFT�
	ŌŊ
 "MM CBDIFMPST BSF VONBSSJFE�

⋅ 'PS FYBNQMF 	ŋœ
 JT USVF TJNQMZ JO WJSUVF PG UIF DPOWFOUJPOBM NFBOJOH PG AUSJBOHMF� BOE 	ŌŊ
 JT
USVF JO WJSUVF PG UIF NFBOJOH PG ACBDIFMPS��

⋅ #Z DPOUSBTU TFOUFODFT TVDI BT 	Ōŋ
 BOE 	ŌŌ
 BSF NFSFMZ DPOUJOHFOU CFDBVTF UIF DPOWFOUJPOT PG
UIF MBOHVBHF BMPOF EPFT OPU HVBSBOUFF UIFJS USVUI�

	Ōŋ
 5IFSF BSF QJOL EPOLFZT�
	ŌŌ
 5IFSF BSF FJHIU QMBOFUT JO PVS TPMBS TZTUFN�

⋅ *O TIPSU .PEBM $POWFOUJPOBMJTN HJWFT BO BDDPVOU PG NPEBMJUZ JO UFSNT USVUI JO
WJSUVF PG NFBOJOH 	PS BOBMZUJDJUZ
�
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1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

.PEBM 'JDUJPOBMJTN BOE .PEBM $POWFOUJPOBMJTN

.PEBM $POWFOUJPOBMJTN 	DPOU�


⋅ .PEBM $POWFOUJPOBMJTN XBT B QPQVMBS WJFX BNPOH NBOZ QIJMPTPQIFST VOUJM "NFSJDBO
QIJMPTPQIFST 4BVM ,SJQLF BOE )JMBSZ 1VUOBN SBJTFE TFWFSBM PCKFDUJPOT UP UIF WJFX�

⋅ ,SJQLF BOE 1VUOBN NBEF UXP TFNJOBM PCTFSWBUJPOT�

⋅ 5IFSF BSF OFDFTTBSZ USVUIT UIBU BSF B QPTUFSJPSJ�
5SVUIT UIBU BSF OPU LOPXBCMF QVSFMZ CZ SFBTPOJOH 	BCPVU F�H� UIF DPOWFOUJPOT PG UIF
MBOHVBHF
�

⋅ 5IFSF BSF DPOUJOHFOU USVUIT UIBU BSF B QSJPSJ�
5SVUIT UIBU BSF OPU OFDFTTBSZ ZFU BSF LOPXBCMF QVSFMZ PO UIF CBTJT PG SFBTPOJOH 	BCPVU
F�H� UIF DPOWFOUJPOT PG UIF MBOHVBHF
�

⋅ -FU�T XPSL UISPVHI TPNF FYBNQMFT�
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1PTTJCJMJUZ BOE /FDFTTJUZ 5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ 5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET &TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

.PEBM 'JDUJPOBMJTN BOE .PEBM $POWFOUJPOBMJTN

.PEBM $POWFOUJPOBMJTN 	DPOU�


⋅ $POTJEFS UIF TFOUFODF CFMPX�

	Ōō
 8BUFS JT )Ō0�

⋅ *NBHJOF UIBU B TVCTUBODF JT GPVOE PO TPNF OFBSCZ QMBOFU UIBU IBT BMM UIF FYUFSOBM GFBUVSFT PG
XBUFS� JU JT B DMFBS MJRVJE ESJOLBCMF JU áPXT JO SJWFST BOE MBLFT FUD� *G JU XBT EJTDPWFSFE UIBU
UIF DIFNJDBM DPNQPTJUJPO PG UIJT TVCTUBODF XBT OPU )Ō0 XF XPVME TJNQMZ DPODMVEF UIBU JU
JT OPU XBUFS�

⋅ 5IF DIFNJDBM DPNQPTJUJPO PG XBUFS JT )Ō0 BOE BOZUIJOH UIBU EPFT OPU IBWF UIBU DIFNJDBM
DPNQPTJUJPO JT OPU XBUFS�

⋅ 4P 	Ōō
 JT B OFDFTTBSZ USVUI�

⋅ )PXFWFS UIF USVUI PG 	Ōō
 JT DMFBSMZ OPU DPOUBJOFE JO UIF WFSZ NFBOJOH PG UIF XPSET AXBUFS�
PS A)Ō0�� 0OF DBOOPU DPNF UP LOPX UIBU 	Ōō
 JT USVF TJNQMZ CZ SFáFDUJOH PO UIF NFBOJOHT PG
UIFTF XPSET�

⋅ "GUFS BMM UIF XPSE AXBUFS� XBT VTFE GPS DFOUVSJFT CFGPSF JUT DIFNJDBM DPNQPTJUJPO XBT
EJTDPWFSFE BOE XF XPVME OPU XBOU UP DPODMVEF UIBU UIF QFPQMF XIP VTFE UIJT XPSE XFSF
MJOHVJTUJDBMMZ JODPNQFUFOU� /FWFSUIFMFTT JU TFFNT UP CF B GBDU UIBU XIFOFWFS B
TQFBLFS VTFE UIF XPSE AXBUFS� TIF XBT SFGFSSJOH UP )Ō0�
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.PEBM 'JDUJPOBMJTN BOE .PEBM $POWFOUJPOBMJTN

.PEBM $POWFOUJPOBMJTN 	DPOU�


⋅ $POTJEFS UIF TFOUFODF CFMPX�

	ŌŎ
 5IF TUBOEBSE NFUFS TUJDL JT POF NFUFS MPOH�

⋅ 5IF TUBOEBSE NFUFS TUJDL JT BO PCKFDU LFQU JO UIF *OUFSOBUJPOBM #VSFBV PG 8FJHIUT BOE
.FBTVSFT JO 'SBODF� *U XBT UIF PCKFDU PSJHJOBMMZ VTFE UP EFàOF UIF MFOHUI PG B NFUFS�

⋅ 'PS UIJT SFBTPO 	ŌŎ
 JT USVF TPMFMZ JO WJSUVF PG NFBOJOH� 5IF TUBOEBSE NFUFS TUJDL JT CZ
EFàOJUJPO POF NFUFS MPOH�

⋅ /FWFSUIFMFTT UIBU UIF TUBOEBSE NFUFS TUJDL JT POF NFUFS MPOH JT DMFBSMZ B DPOUJOHFOU NBUUFS�
"GUFS BMM UIF TUBOEBSE NFUFS TUJDL 	UIBU WFSZ TUJDL
 DPVME IBWF CFFO TOBQQFE JO UXP PS UIF
USFF PO XIJDI JU HSFX DPVME IBWF CFFO DIPQQFE EPXO CFGPSF UIF TUJDL HSFX UP POF NFUFS� *O
UIBU DBTF UIF TUJDL XPVME OPU CF POF NFUFS MPOH�

⋅ 6TJOH UIF IFMQGVM MBOHVBHF PG QPTTJCMF XPSMET TJODF UIFSF JT DMFBSMZ B QPTTJCMF XPSME JO
XIJDI UIF NFUFS TUJDL JT OPU POF NFUFS MPOH UIF USVUI PG 	ŌŎ
 JT OPU OFDFTTBSZ�

⋅ $POTFRVFOUMZ SFEVDJOH NPEBM OPUJPOT TVDI BT OFDFTTJUZ BOE DPOUJOHFODZ UP BOBMZUJDJUZ
WFSTVT OPO�BOBMZUJDJUZ JT OPU HPJOH UP XPSL�
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0VUMJOF

1PTTJCJMJUZ BOE /FDFTTJUZ

5IF 1PTTJCMF 8PSMET "OBMZTJT PG .PEBMJUZ

5IF .FUBQIZTJDT PG 1PTTJCMF 8PSMET

&TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN
2VJOF�T "SHVNFOU "HBJOTU &TTFOUJBM 1SPQFSUJFT
0SJHJOT &TTFOUJBMJTN
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2VJOF�T "SHVNFOU "HBJOTU &TTFOUJBM 1SPQFSUJFT

&TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN

⋅ &TTFOUJBMJTN JT UIF WJFX UIBU PCKFDUT UIFNTFMWFT JOEFQFOEFOUMZ PG BOZ XBZ XF NBZ IBWF PG
UIJOLJOH PG UIFN IBWF FTTFOUJBM QSPQFSUJFT� &TTFOUJBMJTN IBT CFFO EFGFOEFE JO WBSJPVT
GPSNT CZ CPUI "SJTUPUMF %FTDBSUFT -PDLF BOE PUIFST�

⋅ "O FTTFOUJBM QSPQFSUZ JT B QSPQFSUZ UIBU JT TVDI UIBU JG BO PCKFDU GBJMT UP IBWF UIBU QSPQFSUZ JU
XPVME TFJ[F UP FYJTU�

⋅ )PXFWFS JO UIF ŌŊUI DFOUVSZ NBOZ QIJMPTPQIFST CFDBNF TLFQUJDBM PG UIF OPUJPO PG FTTFOUJBM
QSPQFSUJFT� 2VJOF JO QBSUJDVMBS SBJTFE TFWFSBM QSPCMFNT GPS UIJT WJFX JO QBSU CBTFE PO IJT
HFOFSBM DSJUJRVF PG UIF OPUJPO PG EF SF NPEBMJUZ�

⋅ 2VJOF�T HFOFSBM BSHVNFOU JT UIBU FTTFOUJBM QSPQFSUJFT POMZ NBLF TFOTF SFMBUJWF UP B
DMBTTJàDBUJPO J�F� TPNF XBZ PG DPOTUSVJOH UIF PCKFDU� 5P TBZ UIF PCKFDU JO JUTFMG IBT BO
FTTFOUJBM QSPQFSUZ JT BDDPSEJOH UP 2VJOF OPO�TFOTJDBM�
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2VJOF�T "SHVNFOU "HBJOTU &TTFOUJBM 1SPQFSUJFT

&TTFOUJBMJTN BOE "OUJ�&TTFOUJBMJTN 	DPOU�


⋅ $POTJEFS UIF TUBOEBSE SFHJNFOUBUJPO PG EF SF BOE EF EJDUP NPEBMJUJFT JO àSTU PSEFS MPHJD�

⋅ -FU .	Y
 � AY JT B NBUIFNBUJDJBO BOE MFU 3	Y
 � AY JT SBUJPOBM��

⋅ -FU $	Y
 � AY JT B DZDMJTU BOE MFU 5	Y
 � AY UXP�MFHHFE��

	Ōŏ
 ∀Y(.	Y
→ (◻3	Y
 ∧ ¬◻5	Y
))
&WFSZ NBUIFNBUJDJBO JT OFDFTTBSJMZ SBUJPOBM BOE OPU OFDFTTBSJMZ UXP�MFHHFE�

	ŌŐ
 ∀Y($	Y
→ (◻5	Y
 ∧ ¬◻3	Y
))
&WFSZ DZDMJTU JT OFDFTTBSJMZ UXP�MFHHFE BOE OPU OFDFTTBSJMZ SBUJPOBM�

⋅ /PX TVQQPTF UIBU +POFT JT CPUI B NBUIFNBUJDJBO BOE B DZDMJTU� 5IFSF JT OPUIJOH JODPIFSFOU
BCPVU UIJT TVQQPTJUJPO� #VU HJWFO UIF BCPWF JU EPFT OPU SFBMMZ NBLF TFOTF 2VJOF DPNQMBJOT
UP DMBTTJGZ TPNF PG +POFT� BUUSJCVUFT BT OFDFTTBSZ BOE TPNF BT DPOUJHFOU�
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⋅ 5IF QSPCMFN IFSF BDDPSEJOH UP 2VJOF JT UIF EF SF JOUFSQSFUBUJPO PG UIF NPEBMT 	J�F� UIF
FTTFOUJBMJTU BTTVNQUJPO
�

⋅ *G UIF NPEBMT BSF JOUFSQSFUFE EF EJDUP JOTUFBE UIFSF JT OP QSPCMFN�

	Ōő
 ◻∀Y(.	Y
→ 3	Y
) ∧ ¬◻∀Y(.	Y
→ 5	Y
)
/FDFTTBSJMZ FWFSZ NBUIFNBUJDJBO JT SBUJPOBM BOE OPU OFDFTTBSJMZ FWFSZ NBUIFNBUJDJBO JT
UXP�MFHHFE�

	ŌŒ
 ◻∀Y($	Y
→ 5	Y
) ∧ ¬◻∀Y($	Y
→ 3	Y
)
/FDFTTBSJMZ FWFSZ DZDMJTU JT UXP�MFHHFE BOE OPU OFDFTTBSJMZ FWFSZ DZDMJTU JT SBUJPOBM�

⋅ 5IFTF DMBJNT BSF VOQSPCMFNBUJD CFDBVTF UIFZ EP OPU BTDSJCF FTTFOUJBM QSPQFSUJFT UP BOZ
PCKFDUT J�F� UIFZ EP OPU BUUSJCVUF OFDFTTBSZ QSPQFSUJFT UP PCKFDUT JOEFQFOEFOU PG UIF XBZ UIF
PCKFDUT BSF EFTDSJCFE�
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0SJHJOT &TTFOUJBMJTN

0SJHJOT &TTFOUJBMJTN

⋅ *O QBSU EVF UP 2VJOF�T DSJUJDJTN &TTFOUJBMJTN SFNBJOT B IJHIMZ DPOUSPWFSTJBM WJFX� )PXFWFS
UIFSF JT POF QBSUJDVMBS LJOE PG &TTFOUJBMJTN UIBU JT NPSF XJEFMZ BDDFQUFE� 5IJT JT DBMMFE
0SJHJOT &TTFOUJBMJTN�

⋅ 5IF NBJO DPOUFOUJPO JO 0SJHJOT &TTFOUJBMJTN JT UIBU UIF PSJHJO PG BOZ NBUFSJBM PCKFDU JT
FTTFOUJBM UP JU�

⋅ ,SJQLF XIP JT UIF NBJO QSPQPOFOU PG UIJT WJFX HJWFT UIF GPMMPXJOH BSHVNFOU�

⋅ $POTJEFS UIF 2VFFO PG &OHMBOE 2VFFO &MJ[BCFUI� *T JU QPTTJCMF PS FWFO QMBVTJCMF UIBU TIF
DPVME IBWF FYJTUFE IBE TIF IBE PUIFS QBSFOUT 

$BO XF JNBHJOF B TJUVBUJPO JO XIJDI JU XPVME IBWF IBQQFOFE UIBU UIJT WFSZ XPNBO
DBNF PVU PG .S� BOE .ST� 5SVNBO 5IFZ NJHIU IBWF IBE B DIJME SFTFNCMJOH IFS JO
NBOZ QSPQFSUJFT� 1FSIBQT JO TPNF QPTTJCMF XPSME .S� BOE .ST� 5SVNBO FWFO IBE B DIJME
XIP BDUVBMMZ CFDBNF UIF 2VFFO PG &OHMBOE BOE XBT FWFO QBTTFE PGG BT UIF DIJME PG PUIFS
QBSFOUT� 5IJT TUJMM XPVME OPU CF B TJUVBUJPO JO XIJDI UIJT WFSZ XPNBO XIPN XF DBMM
A&MJ[BCFUI **� XBT UIF DIJME PG .S� BOE .ST� 5SVNBO PS TP JU TFFNT UP NF� *U XPVME CF B
TJUVBUJPO JO XIJDI UIFSF XBT TPNF PUIFS XPNBO XIP IBE NBOZ PG UIF QSPQFSUJFT UIBU BSF
JO GBDU USVF PG &MJ[BCFUI <���> *U TFFNT UP NF UIBU BOZUIJOH DPNJOH GSPN B EJGGFSFOU
PSJHJO XPVME OPU CF UIJT PCKFDU� 	,SJQLF üĄăû üüý�üüþ
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Causation Reductive Theories of Causation Non-Reductive Theories of Causation Methodological Aims

Teleological and Efficient Causes

Final and Teleological Causes

⋅ If one is interested in a complete account of the nature of our universe, simply determining
what objects, properties, and events exist does not seem sufficient.

⋅ Another intuitively central issue is what relations obtain among these entities – which are
causally tied to which and what these causal connections are.

⋅ Very few people would deny that there are such things as causes and effects and a complete
account of the nature of the universe should include some kind of account of the nature of
causation.
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Causation Reductive Theories of Causation Non-Reductive Theories of Causation Methodological Aims

Teleological and Efficient Causes

Final and Teleological Causes (cont.)

⋅ Aristotle distinguished between two fundamentally different kinds of causes, namely
teleological/final causes and efficient causes.

⋅ Teleological causes concern an object’s or event’s telos (its purpose). The telos of an object is
that for which it was created; what it was made for – the reason it exists.

⋅ For example, the teleological cause of a car is to be able to drive and the teleological cause of
a pen is to be useable for writing.

⋅ However, teleological causes are generally viewed with skepticism by contemporary
metaphysicians. This is in part because current scientific theories never appeal to teleological
causes nor rely on them in their theorizing.
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Causation Reductive Theories of Causation Non-Reductive Theories of Causation Methodological Aims

Teleological and Efficient Causes

Efficient Causes

⋅ An efficient cause of an object or event explains what brought that object or event into
existence.

⋅ The efficient cause of an object or event is generally assumed to be located in the past. They
are the processes that brought the object or event into being.

⋅ For example, for material objects such as a table, it would be the manufacturing process. For
a human life, it would be the joining of an egg with a sperm cell, etc.

⋅ For events, efficient causes are other events or actions. For example, the efficient cause of (the
event of) a window shattering may be (the action of) throwing a stone.
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Causation Reductive Theories of Causation Non-Reductive Theories of Causation Methodological Aims

Teleological and Efficient Causes

Interlude: The Relata of Causal Relations

⋅ Causation is generally assumed to be a relation between entities, but there are different
views about what kind these entities are.

⋅ One common view is that the relata of causation are events. For example, what caused the
event of the fire is the event of someone striking a match. Or what caused the event of the
pool ball going into the corner pocket is the event of striking the ball with the cue.

⋅ This raises another question, though, namely what are events?
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Causation Reductive Theories of Causation Non-Reductive Theories of Causation Methodological Aims

Teleological and Efficient Causes

Interlude: The Relata of Causal Relations (cont.)

⋅ According to Donald Davidson, events are a species of concrete particulars that involve
taking place at particular space-time regions.

⋅ According to Jaegwon Kim, events are just exemplifications of properties by objects at
particular times t.

⋅ So, a window breaking, Davidson would describe as a concrete particular event occurring at
a specific space-time region.

⋅ Kim would instead describe it simply as the window exemplifying a property (the property
of breaking) at a particular time t.
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Causation Reductive Theories of Causation Non-Reductive Theories of Causation Methodological Aims

Teleological and Efficient Causes

Interlude: The Relata of Causal Relations (cont.)

⋅ Another view regarding the relata of causation is that causes are facts rather than events.
This is Armstrong’s view. Whereas events are things that happen, facts are things that are the
case.

⋅ Moreover, facts are often assumed to be more fine-grained than events: A single event may
involve several corresponding facts. One way to see this is to consider all the different facts
that could be used to describe one single event.

⋅ Consider the event of the pool ball going into the corner pocket at time t:

⋅ It is the case that the pool ball went into the corner pocket at t.
⋅ It is the case that a point was scored at t.
⋅ It is the case that a red colored object rolled into a hole in the corner of a flat table at t.
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Causation Reductive Theories of Causation Non-Reductive Theories of Causation Methodological Aims

Hume’s Empiricism

Hume’s Empiricism

⋅ One famous puzzle about causation was introduced by David Hume. Hume is famous
mainly for his defense of empiricism which is the view that our knowledge and
understanding of the world comes entirely from experience, i.e. according to Hume, there is
no such thing as a priori knowledge.

⋅ Hume’s view is that all knowledge is built from (copies of) simple sense impressions. For
example, we can conceive of the notion of a blue square or a red circle or a loud noise simply
in virtue of having experienced things that are blue, red, square, circular, and loud at various
points in time. So, these complex concepts are built up of previous sense impressions.

⋅ Ultimately, any idea or concept that one might entertain has to be built up from previous
sense impressions.

⋅ So, it is perfectly possible to have concepts that do not correspond to anything in reality, e.g.
a unicorn, but that concept is simply a complex combination of things we have already
experienced, viz. previous sense impressions.

⋅ One prima facie problem for this position is how to explain causation. How can we form the
(abstract) idea of a causal relation between objects?

⋅ Presumably, we cannot directly perceive causal relations between objects?
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Causation Reductive Theories of Causation Non-Reductive Theories of Causation Methodological Aims

Hume’s Empiricism

Hume’s Empiricism

⋅ For example, suppose you observe someone drinking several beers. Shortly after, the person
is stumbling around and struggling to maintain his balance. This seems like a very clear case
of cause and effect — viz. a case of causation.

⋅ However, while you can perceive the event of drinking and perceive the event of stumbling,
you cannot perceive the causal relation. Yet, if everything we know is based on sense
impressions, how could we even have the concept of a causal relation (between e.g. drinking
and balance impairment)?

⋅ Intuitively, one might think that there is some necessary connection between the event of
drinking and the event of balance impairment, but there is just no obvious way in which this
connection can be perceived.

⋅ For this reason, Hume is often interpreted as maintaining that the idea of causation as a
necessary connection between events must be rejected.

⋅ Instead, Hume proposed that what appears to be causation is really just cases of regular
succession of events, viz. events that regularly follow each other.

⋅ In other words, according to Hume, the appearance of a causal relation is really just an
observation of a regularity of certain events following other other events (e.g.
the event of drinking followed by an event of balance impairment).
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Causation Reductive Theories of Causation Non-Reductive Theories of Causation Methodological Aims

Hume’s Empiricism

Hume’s Empiricism (cont.)

⋅ Hume’s conception of causation is now referred to as the regularity theory of causation:

⋅ To say that a particular event a is the cause of another event b is simply to say that
events of type A are regularly followed by events of type B.

⋅ The idea of actual causation, i.e. a necessary connection between events, is according to
Hume really a matter of expectation. That is, after observing a certain kind of regularity,
especially particularly persistent regularities, we come to expect certain events to follow
other events.

⋅ But, Hume maintains, this is just a confusion on our part. There really is no necessary
connection between events.
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Causation Reductive Theories of Causation Non-Reductive Theories of Causation Methodological Aims

The Simple Regularity Theory

Reductive Theories

⋅ Hume’s strict empiricist view is, today, viewed with skepticism.

⋅ While some metaphysicians might agree with Hume that the notion of necessity should be
avoided in an analysis of causation (simply because current theories in the natural sciences
make no use of that concept), most would want to reject Hume’s empiricist claim that all
concepts are built from sense impressions.

⋅ A metaphysician of this inclination might want a reductive analysis of causation, i.e. an
analysis that explains causation in more fundamental and non-causal terms, but without the
empiricist baggage.

⋅ Let’s consider three different types of reductive theories of causation.
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Causation Reductive Theories of Causation Non-Reductive Theories of Causation Methodological Aims

The Simple Regularity Theory

The Simple Regularity Theory

⋅ The first theory we will consider is essentially Hume’s theory, but without the empiricist
background assumptions.

⋅ The Simple Regularity Theory
An event a of type A causes an event b of type B just in case a and b actually occur and
A-type events are regularly followed by B-type events.

⋅ This counts as a reductive analysis of causation because the right hand side of the
biconditional makes no mention of any causal notion.

⋅ One immediate problem with The Simple Regularity Theory is that it seems to overgenerate
causal relations.

⋅ For example, the event of the sun rising follows regularly the day after each episode of Game
of Thrones has aired on HBO. But, we would not want to conclude that the event of Game of
Thrones airing on HBO causes the sun to rise. (you can think of other counterexamples
easily).
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Causation Reductive Theories of Causation Non-Reductive Theories of Causation Methodological Aims

The Simple Regularity Theory

The Simple Regularity Theory (cont.)

⋅ It seems clear that The Simple Regularity Theory must be supplemented somehow in order
to be viable: Regularity is not sufficient. It must be more than a mere coincidence that an
event regularly follows another event in order to count as an instance of causation.

⋅ It might be tempting to say that a B-type event (that regularly follows events of type A) must
be entailed (somehow) by an A-type event. But the question then is what notion of
“entailment” is intended here.

⋅ It cannot be logical entailment. After all, an event of throwing a rock might cause an event of
a window breaking, but there is no strict logical entailment between these events.
Remember, if we think of logical entailment in terms of possible worlds, then clearly there is
a possible world where a rock is thrown at a window, but where it does not break.

⋅ So, the notion of entailment has to be somewhat more strict. One option is what is called
Nomic Regularity Theory.
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Nomic Regularity Theory

⋅ The Nomic Regularity Theory says that:

⋅ An event a of type A causes an event b of type B just in case a and b actually occur and
the laws of nature imply that A-type events are regularly followed by B-type events.

⋅ This again is a regularity theory, but what is added is a nomological entailment relation.

⋅ Again, if we think of this in terms of possible worlds, the connection between a and b events
must now be such that in all possible worlds where the laws of nature hold, the connection
is regular.

⋅ This is a siginificant improvement, because it rules out problematic examples such as the
ones mentioned earlier. The laws of nature do not imply that if Game of Thrones air, then the
sun will rise.

⋅ More generally it rules out cases of events that coincide coincidentally (i.e. without there
being a causal link). That is, it rules out predicting that events that are merely correlated are
in facts cases of causation.
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Objections to the Nomic Regularity Theory

⋅ However, David Lewis has pointed out several problems with theNomic Regularity Theory.

⋅ The first objection is the problem of epiphenomena. An epiphenomenon is an event that is
the result of another event but have no effects on its own.

⋅ For example, drinking may lead to reddening and then subsequently to stumbling or
impaired balance. The reddening will occur before the stumbling. However, the stumbling is
not caused by the reddening. Nevertheless, the Nomic Regularity Theory will predict that it
is. Because, the laws of nature will imply the following chain:

drinking↦ reddening↦ stumbling

⋅ Since, an event of reddening will, given the laws of nature, regularly be followed by
stumbling, the theory predicts that the reddening caused the stumbling.

⋅ But, the reddening is just an epiphenomenon. It is caused by the drinking, but it does not
cause anything itself.
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Objections to the Nomic Regularity Theory (cont.)

⋅ The second objection is the problem of preemption. Consider the following case:

Suppose two naughty children, Billy and Suzy, are trying to break a window by
throwing rocks at it. Billy throws his rock first, aiming carefully and throwing with
enough force to break the window. But just as Billy releases the rock from his hand,
Suzy throws hers in just such a way as to knock Billy’s off its trajectory. Suzy’s rock
bounces off of Billy’s into the window, thus breaking it. In this case, the obvious thing to
say is that it was Suzy’s throw that was a cause of the window’s breaking. Billy’s throw
could have been a cause, but in fact it wasn’t, since it was preempted from being a cause
of the window’s breaking by Suzy’s throw. (Ney, 2014: 225)
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Objections to the Nomic Regularity Theory (cont.)

⋅ Why does preemption present a problem for the Nomic Regularity Theory?

⋅ First, notice that Billy’s throw, on its own, has what it takes to cause the window’s breaking.

⋅ Second, the window does break, and events such as Billy’s are regularly followed, given the
laws of nature, by windows breaking.

⋅ So, Billy’s throw counts as the cause of the window breaking.

⋅ But, intuitively, Billy’s throw is not the cause of the window’s breaking.

⋅ The problem, then, is that the Nomic Regularity Theory appears to count preempted causes
as causes.
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The Counterfactual Theory of Causation

⋅ In light of the problems with the Nomic Regularity Theory, Lewis proposed an alternative,
namely the Counterfactual Theory of Causation.

⋅ This analysis takes as its starting point the notion of counterfactual dependence between
events.

⋅ Remember, a counterfactual is a conditional in which it is known that the antecedent is false,
e.g. (1) and (2) below.

(1) If kangaroos didn’t have tails, they would topple over.

(2) If Suzy hadn’t thrown her rock, the window would still have broken.

⋅ Lewis’ proposal is essentially to analyze causation in terms counterfactual dependence.
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The Counterfactual Theory of Causation

The Counterfactual Theory of Causation (cont.)

⋅ Counterfactual dependence is defined as follows:

⋅ An event b counterfactually depends on another event a just in case had a not
occurred, then bwould not have occurred either.

⋅ Lewis’ analysis of causation is then the following:

⋅ a causes b just in case:

i. The events a and b actually occur, and
ii. There is a chain of counterfactual dependence running from a to b.

⋅ There is a chain of counterfactual dependence running from a to b iff there is some sequence
of events starting with a and terminating with b such that every event in the sequence
counterfactually depends on the event immediately preceding it in the sequence.

⋅ In some cases, there will be no other events in the chain than a and b, but in other cases there
may be many intervening events. In such cases, there will be no direct counterfactual
dependence between a and b.

⋅ This is important, because complicating the analysis in this way is the only way to
guarantee getting the right results in e.g. preemption cases.
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The Counterfactual Theory of Causation

The Counterfactual Theory of Causation (cont.)

⋅ A simple counterfactual theory, i.e. one that simply says that a causes b just in case b
counterfactually depends on awould get the following results:

⋅ It would predict, correctly, that (3) is false.

(3) If Billy hadn’t thrown his rock, the window wouldn’t have broken.

⋅ This is false, because in the most similar possible world where Billy does not throw his rock,
Suzy still throws her rock and breaks the window. However, it also predicts that (4) is false.

(4) If Suzy hadn’t thrown her rock, the window wouldn’t have broken.

⋅ This means that Suzy’s throw is not predicted to be the cause of the window breaking
(because, the breaking of the window does not counterfactually depend on Suzy’s throw – it
would have broken due to Billy’s throw instead).
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The Counterfactual Theory of Causation

The Counterfactual Theory of Causation (cont.)

⋅ This is where adding a chain of counterfactual dependence helps.

⋅ Notice that the following counterfactuals are all true:

(5) If Suzy hadn’t thrown her rock, then her rock wouldn’t have stayed on course to strike
the window.

(6) If Suzy’s rock hadn’t stayed on course in that way, then the window wouldn’t have
broken.

⋅ This shows that there is a chain counterfactual dependence that leads to the conclusion that
Sue’s throw is the cause of the window breaking.

⋅ Specifically, the event of the window breaking counterfactually depends on the rock staying
on a certain course which counterfactually depends on being thrown by Suzy.
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The Probabilistic Analysis of Causation

⋅ The third and final reductive analysis of causation that we will consider here is the
Probabilistic Analysis of Causation.

⋅ The general idea is that causes are probability raisers. That is, c is the cause of event e just in
case the occurrence of c raises the probability of e’s occurring.

⋅ Alternatively, the probability of e given that c occurs is higher than the probability of e given
that c does not occur. Formally, this is standardly expressed as follows:

c is a cause of e iff P(e∣c) > P(e∣¬c)

⋅ The probabilistic analysis has been popular in part because probabilistic and statistical
correlation is often the concept used in place of causation in many other sciences.

⋅ For example, in medicine, if something raises the probability of developing a disease D, then
that thing is taken to be a cause of D. Think for example of the claim ‘smoking causes cancer’.

⋅ Similarly, in psychology and sociology, if something is considered a statistical significant
factor, then it is generally considered a cause.
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The Probabilistic Analysis of Causation (cont.)

⋅ Probabilistic theories are not without its problems though. First, it is often very difficult to
assign probabilities to events. For example, suppose I’m holding a glass in my hand. What is
the probability that if I let go of it, that it will fall to the ground? Assuming it is not
probability 1, it is very difficult to assess how we should even begin to settle this question.

⋅ Another problem with defining causation in terms of probability increases is that it makes
it difficult to distinguish mere correlation from causation e.g. in cases where there is a
common cause. Consider the following example.

⋅ If two events e1 and e2 are correlated, this just means that they are probabilistically
dependent. In other words, if e1 and e2 are correlated, then it is not the case that P(e1)
= P(e1∣e2).

⋅ Let e1 = the event of having a sore throat. Let e2 = the event of having a runny nose.
These events are often correlated since they have a common cause, namely the
common cold.

⋅ Given this, it can be proved that P(e1∣e2) > P(e1∣¬e2).
⋅ Hence, a probabilistic account of causation ought to conclude that having a sore

throat causes having a runny nose. But that is intuitively a mistake, since it is the
common cold that causes the runny nose and the sore throat.
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The Probabilistic Analysis of Causation (cont.)

⋅ Lastly, there appears to be cases where c causes an event e, but where the occurrence of c
clearly seems to lower the probability of e. Lewis uses an example along the following lines.

⋅ Suppose you have a machine that when activated is capable of triggering an event e.

⋅ The machine has two settings. On the α-setting, the probability of e is raised to 99%.
On the β setting, the probability of e is raised to 75%.

⋅ Now suppose, the machine is activated on setting α, but that you push a button to
turn off setting α and turn on setting β.

⋅ In this case, you are clearly lowering the probability of e, but if e occurs, we would still
want to maintain that the machine was the cause of e.
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Tooley’s Objection

⋅ In the previous slides, we covered three different examples of reductive theories of causation,
namely regularity theories, counterfactual theories, and probabilistic theories.

⋅ However, some philosophers think that there are problems with any reductive theory of
causation. One such philosopher is Michael Tooley. Tooley gives the following argument
against any theory that tries to explain the notion of causation in non-causal terms.

⋅ Consider a possible world where there are only two fundamental laws.

L1: For any object x, x’s having property P at time t causes x to acquire either property
Q or property R at t′.

L2: For any object x, x’s having property S at time t causes x to acquire either property
Q or property R at t′.

⋅ Note that these are indeterministic laws in that they do not state what events follow
necessarily from which others. They only make a claim about what could follow, i.e. either Q
or R.
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Tooley’s Objection (cont.)

⋅ Now suppose that some object a has property P at t and then goes on to acquire Q at t′.
Given this, we may now infer that it was a’s having Pwhich caused it to acquire Q.

⋅ Similarly, suppose that some object b has property S at t and then goes on to acquire Q at t′.
Given this, we may now infer that it was b’s having Swhich caused it to acquire Q.

⋅ The problem for reductive theories arises in the following type of situation:

time t time t′

P(a) ∧ S(a) Q(a) ∧ R(a).

⋅ The problem, in a nutshell, is how do we now determine whether it was P or S that caused a
to possess Q, and similarly for R.

⋅ As Tooley points out, the natural laws (in this case) simply underdetermine facts about
causation. This means that any analysis that attempts to reduce causation to nomic
regularities is going to be inadequate (because nomic regularities do not suffice to explain all
cases of causation).
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Tooley’s Objection (cont.)

⋅ Similarly, switching to a counterfactual analysis of causation will not help, because it will
simply be impossible to determine which counterfactuals are true and which are false.

⋅ The laws might provide evidence that counterfactuals such as (7) and (8) are true:

(7) If a had property P at t, then awould have either property Q or R at t′.

(8) If a had property S at t, then awould have either property Q or R at t′.

⋅ But this just will not suffice to determine what caused what, i.e. whether it was having
property P or S that caused a to have property Q and similar for R.

⋅ Tooley’s conclusion is that facts about causation are primitive in the sense that they are
irreducible to more fundamental facts. That is, causation cannot be explained in more
fundamental terms.

⋅ Tooley’s view is, for this reason, often referred to as Primitivism about causation.
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Process Theories

⋅ The last class of theories about causation that we will consider here is Process Theories.

⋅ The general idea here is to explicate causation in terms of physical processes. The main
proponent of this type of theory is Phil Dowe.

⋅ Dowe’s account is the following:

⋅ A causal process is a world-line of an object which manifests a conserved quantity.

⋅ A causal interaction is an intersection of world-lineswhich involves exchange of a
conserved quantity.

⋅ An exchange is a case in which at least one incoming and at least one outgoing process
manifest a change in the value of the conserved quantity.

⋅ A ‘world-line’ is a term borrowed from Special Relativity: It is the path of any object through
space-time.

⋅ A ‘conserved quantity’ is a physical entity that does not change its total values over time, e.g.
its value in terms of its energy.

⋅ So, essentially, causation is a physical process that involves an ‘exchange’ between two
objects whose world-lines intersect.
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Process Theories (cont.)

⋅ One of the main objections to Process Theories is that there are many cases of causation that
do not intuitively involve a physical process.

⋅ One example is omissions as illustrated in (9).

(9) a’s failure to water the plants caused the plants to die.

⋅ Another example is absences:

(10) a’s wearing her seatbelt caused her not to be ejected from her seat.

⋅ None of these cases can plausibly be captured in terms of a physical process which involves
the exchange of a conserved quantity.

⋅ By contrast, these kinds of cases are straightforwardly captured by both The Regularity
Theory and the Counterfactual Analysis of causation.
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Causation and Ordinary Intuitions

⋅ It is important to be clear about what project one is involved in when giving an account of
causation.

⋅ We can distinguish between at least two kinds of projects:
⋅ The Linguistic Project

The project of constructing an analysis of the concept of causation that captures (and
explains) ordinary intuitions about causal thought and language.

⋅ The Scientific Project
The project of developing an empirically adequate account of causation that is
consistent with and supplements our best scientific theories.

⋅ Lewis is very explicit that the project he is involved in when outlining his counterfactual
analysis of causation is of the linguistic kind.

⋅ By contrast, Dowe is quite clear that he is mainly concerned with constructing a theory of
causation that is consistent and supplements the natural sciences — even if this theory ends
up making many counterintuitive predictions.

34 / 35



Causation Reductive Theories of Causation Non-Reductive Theories of Causation Methodological Aims

Two Projects in Philosophy of Causation

The End

Best of luck at the exam.
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