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# 4VNNBSZ PG "TTFU�1SJDJOH .FUIPEPMPHZ ��
#�� 7BMVBUJPO 1SJODJQMFT � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
#�� 7BMVBUJPO "QQSPBDI � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

$ "QQFOEJY� (MPTTBSZ PG 5FSNT ��

% "QQFOEJY� 7FSTJPO )JTUPSZ ��

& "QQFOEJY� -JTU PG %JTDPOUJOVFE *OEJDFT ��

' %JTDMBJNFS ��

&%)&$JOGSB *OEJDFT %PDVNFOUBUJPO 	����
 ��

�
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*OUSPEVDUJPO

5IF &%)&$JOGSB 6OMJTUFE *OGSBTUSVDUVSF *OEJDFT .FUIPEPMPHZ 4UBOEBSE PVUMJOFT UIF BQQSPBDI VTFE
UP EFTJHO BOE DPNQVUF JOEJDFT PG VOMJTUFE JOGSBTUSVDUVSF JOWFTUNFOUT� *U EFTDSJCFT UIF NBJO QSPDFEVSFT
NFUIPET BOE SVMFT HPWFSOJOH UIF &%)&$JOGSB EFàOJUJPO BOE DPNQVUBUJPO PG UIFTF JOEJDFT UIF BJN PG
XIJDI JT UP QSPWJEF B USBOTQBSFOU WJFX PG UIF VOMJTUFE JOGSBTUSVDUVSF NBSLFU NBUDIJOH CFTU QSBDUJDFT JO
NBJOTUSFBN JOWFTUNFOU NFBTVSFNFOU BOE QFSGPSNBODF BTTFTTNFOU BDSPTT BTTFU DMBTTFT�

6OMJLF NPTU QSJWBUF JOWFTUNFOU JOEJDFT &%)&$JOGSB JOEJDFT BSF OPU DPOUSJCVUFE CVU DBMDVMBUFE JOEJDFT�
$POUSJCVUFE JOEJDFT TJNQMZ BHHSFHBUF SFQPSUFE QFSGPSNBODF NFBTVSFT QSPWJEFE CZ BTTFU PXOFST BOE
NBOBHFST UP BO JOEFY QSPWJEFS� 8JUI VOMJTUFE JOGSBTUSVDUVSF SFQPSUFE NFUSJDT BSF PGUFO DPOTJEFSFE
VOSFMJBCMF BOE EJGàDVMU UP DPNQBSF BOE BHHSFHBUF� $POUSJCVUFE JOEJDFT GBDF TJHOJàDBOU EBUB QBVDJUZ
BOE DBOOPU QSPWJEF JOEFY VTFST XJUI NFUSJDT BMMPXJOH NFBOJOHGVM DPNQBSJTPOT BDSPTT BTTFU DMBTTFT� "
DBMDVMBUFE JOEFY PG QSJWBUF JOGSBTUSVDUVSF JOWFTUNFOUT DBO BWPJE TBNQMF CJBTFT BOE EFMJWFS CFUUFS SJTL
BOE QFSGPSNBODF NFBTVSFNFOU� .FUIPEPMPHJDBM SPCVTUOFTT JT QBSBNPVOU UP UIJT BQQSPBDI�

1SPEVDJOH B DBMDVMBUFE JOEFY SFRVJSFT DPNQVUJOH UIF àOBODJBM QFSGPSNBODF PG FBDI JOEFY DPOTUJUVFOU
VTJOH B VOJàFE NFUIPEPMPHZ BT EFTDSJCFE JO UIF &%)&$JOGSB 6OMJTUFE *OGSBTUSVDUVSF "TTFU�1SJDJOH
.FUIPEPMPHZ SFMZJOH PO *OUFSOBUJPOBM 'JOBODJBM 3FQPSUJOH 4UBOEBSET 	*'34
 HVJEBODF JOEVTUSZ QSBDUJDFT
BOE BDBEFNJD QSJODJQMFT UIVT QSPWJEJOH BEFRVBUF NFBTVSFT PG QFSGPSNBODF BOE SJTL GPS UIF QVSQPTF PG
DPNQVUJOH B NBSLFU JOEFY� 5IJT BQQSPBDI JT TVNNBSJTFE JO UIF BQQFOEJY�

*O TFDUJPO � UIF SVMFT VTFE UP TBNQMF BOE CVJME B SFQSFTFOUBUJWF TFU PG BTTFU�MFWFM QFSGPSNBODF EBUB
BSF EFTDSJCFE JODMVEJOH UIF DSJUFSJB VTFE GPS OBUJPOBM�NBSLFU BT XFMM BT JOEJWJEVBM�DPOTUJUVFOU JODMVTJPO
JO UIF CSPBE NBSLFU VOJWFSTF� 5IFTF DSJUFSJB BSF EFTJHOFE UP DSFBUF B NBSLFU QSPYZ SFQSFTFOUJOH UIF
QSJODJQBM NBSLFU BT EFàOFE VOEFS UIF *'34 �� TUBOEBSE PG GBJS�WBMVF NFBTVSFNFOU�

4FDUJPO � EFTDSJCFT UIF &%)&$JOGSB JOEFY GBNJMJFT XIJDI XFSF EFTJHOFE BGUFS DPOEVDUJOH B XJEF�
SBOHJOH TVSWFZ PG BTTFU PXOFST BOE NBOBHFST BCPVU UIFJS QSFGFSSFE TFHNFOUBUJPO PG UIF JOGSBTUSVDUVSF
BTTFU DMBTT � 5IF DIPJDF PG CSPBENBSLFU JOEJDFT BOE TVCJOEJDFT SFáFDUT UIFNBKPS NPTU SFMFWBOU TFHNFOUT
PG UIF HMPCBM NBSLFU GPS JOWFTUBCMF JOGSBTUSVDUVSF� 5IJT TFDUJPO BMTP SFMJFT PO UIF UBYPOPNZ EFUBJMFE JO
&%)&$JOGSB�T (MPCBM *OGSBTUSVDUVSF $PNQBOZ $MBTTJàDBUJPO 4DIFNF PS (*$$4ȉ�

4FDUJPO � EFTDSJCFT UIF QSPDFTT VTFE UP DPMMFDU BOE VTF EBUB GSPN QVCMJD BOE QSJWBUF TPVSDFT JODMVEJOH
UIF SVMFT BQQMJFE UP FOTVSF UIF DPOàEFOUJBMJUZ PG BOZ QSJWBUFMZ QSPWJEFE EBUB BT XFMM BT QSJWBUFMZ DPOUSJCVUFE
EBUB JODMVTJPO DSJUFSJB JOUP UIF DBMDVMBUJPO PG JOEFY DPOTUJUVFOUT� QFSGPSNBODF� 5IJT QSPDFTT JT GVSUIFS
EFUBJMFE JO &%)&$JOGSB�T (MPCBM *OGSBTUSVDUVSF *OWFTUNFOU %BUB 4UBOEBSE BOE JUT %BUB $POUSJCVUPS
$PEF PG $POEVDU� 4FDUJPO � EFTDSJCFT UIF EJGGFSFOU XFJHIUJOH TDIFNFT BWBJMBCMF XJUIJO FBDI &%)&$JOGSB
JOEFY GBNJMZ� 4FDUJPO � EFUBJMT UIF DPNQVUBUJPOT VTFE UP QSPEVDF JOEFY SFTVMUT BOE BOBMZUJDT� 'JOBMMZ
TFDUJPO � PVUMJOFT UIF SVMFT BOE QPMJDJFT VTFE JO UIF DBMDVMBUJPO PG &%)&$JOGSB JOEJDFT JODMVEJOH UIF
SJTLT BOE MJNJUBUJPOT PG VTJOH BO VOMJTUFE JOGSBTUSVDUVSF JOEFY PS CFODINBSL GPS B TQFDJàD QVSQPTF�

�
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�� *OWFTUBCMF 6OJWFSTF

5IJT TFDUJPO EFTDSJCFT IPX UIF JOWFTUBCMF VOJWFSTF PG VOMJTUFE JOGSBTUSVDUVSF SFQSFTFOUFE CZ &%)&$JOGSB
JOEJDFT JT EFàOFE BOE TBNQMFE UP EFUFSNJOF UIF DPOTUJUVFOUT PG UIF CSPBE NBSLFU JOEFY�

&%)&$JOGSB JOEJDFT BSF EFTJHOFE UP SFQSFTFOU UIF SJTL�BEKVTUFE QFSGPSNBODF PG UIF VOMJTUFE JOGSBT�
USVDUVSFNBSLFU UIBU JT UP FNCPEZ UIF QSJODJQBMNBSLFU JO UIF TFOTF PG *'34 �� BOE GBJS�WBMVF BDDPVOUJOH�

*OEFFE UIF OPUJPO PG GBJS WBMVF JT BNBSLFU�CBTFENFBTVSFNFOU SBUIFS UIBO BO FOUJUZ CBTFENFBTVSFNFOU
UIBU JT JU JT DPODFSOFE XJUI IPX BWFSBHF QSJDFT BSF GPSNFE JO UIF NPTU SFQSFTFOUBUJWF NBSLFUT� *O UIF
MBOHVBHF PG BDBEFNJD àOBODF GBJS WBMVF JT BCPVU CFUBT UIBU JT UIF DPNCJOFE FYQPTVSF PG FBDI àSN UP
QSJDFE SJTL GBDUPST CVU OPU BMQIB XIJDI SFQSFTFOUT NBSLFU PVUQFSGPSNBODF BOE JT UIF SFTVMU PG QSJWBUF
JOGPSNBUJPO�

5IF QSJODJQBM NBSLFU JT UIFSFGPSF UIF POF BMMPXJOH UIF CFTU QPTTJCMF NFBTVSFNFOU PG UIF BWFSBHF QSJDFT
GPVOE JO VOMJTUFE JOGSBTUSVDUVSF JOWFTUNFOUT�

5IJT QPJOU IBT EJSFDU JNQMJDBUJPOT GPS UIF EFàOJUJPO PG UIF SFMFWBOU CSPBE NBSLFU VOJWFSTF VTFE UP
DPNQVUF UIF &%)&$JOGSB CSPBE NBSLFU JOEJDFT� 5IF DIPJDF PG VOJWFSTF GPS B CSPBE NBSLFU SFGFSFODF
JOEFY BJNT UP JODMVEF UIPTF NBSLFUT UIBU BSF SFQSFTFOUBUJWF PG UIF QSJDF QSFGFSFODFT PG JOEFQFOEFOU
LOPXMFEHFBCMF BOE XJMMJOH CVZFST BOE TFMMFST PO UIF NFBTVSFNFOU EBUF�

*O FGGFDU B iCSPBE NBSLFUu JOEFY BJNT UP SFQSFTFOU UIF QSJODJQBM NBSLFU� B NBSLFU XJUI FOPVHI LOPXM�
FEHFBCMF QBSUJDJQBOUT BOE USBOTBDUJPOT UP SFWFBM GBJS QSJDF TJHOBMT� *O PUIFS XPSET UIF CSPBE NBSLFU JT
UIF QSJODJQBM NBSLFU UIBU CFTU SFQSFTFOU UIF QSFGFSFODFT PG CVZFST BOE TFMMFST PG VOMJTUFE JOGSBTUSVDUVSF
JOWFTUNFOUT�

5IF JOWFTUNFOU VOJWFSTF UIBU JT SFMFWBOU UP NFBTVSJOH QFSGPSNBODF JO UIF QSJODJQBM NBSLFU JT EFàOFE
JO UXP TUFQT�

�� /BUJPOBM�NBSLFU JODMVTJPO� 3FMFWBOU OBUJPOBM NBSLFUT BSF EFUFSNJOFE PO UIF CBTJT PG OBUJPOBM�
MFWFM JOEFY JODMVTJPO DSJUFSJB JODMVEJOH UIF MFWFM PG BDUJWJUZ 	OVNCFS BOE GSFRVFODZ PG USBOTBDUJPOT
BOE NBSLFU QBSUJDJQBOUT
 BOE SFMBUJWF TJ[F CVU BMTP NJOJNVN EBUB BWBJMBCJMJUZ�

�� *OEJWJEVBM�DPNQBOZ JODMVTJPO� 8JUIJO UIF NBSLFUT UIBU RVBMJGZ VOEFS UIFTF DSJUFSJB QPUFOUJBM
JOEFY DPOTUJUVFOUT XIFUIFS UIFZ BSF FRVJUZ PS EFCU JTTVFST BSF BMTP SFRVJSFE UP NFFU B TFU PG
NJOJNVN JODMVTJPO DSJUFSJB JODMVEJOH JOWFTUBCJMJUZ BHF BOE NJOJNVN EBUB BWBJMBCJMJUZ�

0ODF UIF JOWFTUNFOU VOJWFSTF JT EFàOFE JO B UIJSE TUFQ B TBNQMFE VOJWFSTF JT CVJMU UIBU NFFUT DFSUBJO
NJOJNVN�SFQSFTFOUBUJWJUZ DSJUFSJB� 5IF TBNQMFE VOJWFSTF JT UIFO VTFE BT UIF CBTJT GPS EFàOJOH UIF
DPOTUJUVFOUT PG UIF HMPCBM CSPBE NBSLFU JOEFY� #SPBE NBSLFU JOEFY DPOTUJUVFOUT BSF GVSUIFS àMUFSFE
BDDPSEJOH UP NJOJNVN�TJ[F BOE UJNF�UP�NBUVSJUZ àMUFST 	TFF TFDUJPO � GPS EFUBJMT
�

�
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5BCMF �� .JOJNVN /BUJPOBM .BSLFU *ODMVTJPO $SJUFSJB

$SJUFSJB
.JOJNVN 5ISFTIPME 	0O .FBTVSFNFOU %BUF


4J[F $VNVMBUJWF QSJNBSZ BOE TFDPOEBSZ EFBMáPX TJODF ���� SFQSFTFOUT BU MFBTU ���� PG UIF UPUBM WBMVF
PG BMM JEFOUJàFE NBSLFUT "/%

.BSLFU "DUJWJUZ .BSLFU UVSOPWFS SBUJP∗
� BU MFBTU ��� CZ OVNCFS PG USBOTBDUJPOT 03
� BU MFBTU ��� CZ USBOTBDUJPO WPMVNF 03
� UIF DPVOUSZ JT QBSU PG UIF &VSPQFBO 6OJPO+

'JOBODJBM *OGPSNBUJPO "WBJMBCJMJUZ PG CBTJD QSPDVSFNFOU BOE àOBODJBM JOGPSNBUJPO JODMVEJOH JODPSQPSBUJPO BOE àOBODJBM
DMPTF EBUFT CPPL WBMVFT FUD�

∗3BUJP PG TFDPOEBSZ UP QSJNBSZ NBSLFU BDUJWJUZ� +5IF &VSPQFBO 6OJPO JT B IPNPHFOPVT QSPDVSFNFOU NBSLFU BOE DBO CF DPOTJEFSFE B TJOHMF NBSLFU JO
DPNQBSJTPO XJUI PUIFS QBSUT PG UIF HMPCBM NBSLFU�

��� /BUJPOBM�.BSLFU .JOJNVN *ODMVTJPO $SJUFSJB

/BUJPOBM NBSLFUT UIBU BSF QSJODJQBM NBSLFUT BOE DBO CF JODMVEFE JO UIF CSPBE NBSLFU VOJWFSTF TIPVME
FYIJCJU B NJOJNVNO MFWFM PG BDUJWJUZ JO UFSNT PG OVNCFS PG USBOTBDUJPOT DPOUSJCVUJPO UP UIF HMPCBM
NBSLFU BOE MFWFM PG POHPJOH TFDPOEBSZ NBSLFU BDUJWJUZ� 5IF NFBTVSFNFOU PG UIJT BDUJWJUZ TIPVME BMTP
CF QPTTJCMF IFODF B NJOJNVN MFWFM PG USBOTBDUJPO JOGPSNBUJPO TIPVME CF BWBJMBCMF MFTU UIJT NBSLFU CF
DPNQMFUFMZ PQBRVF�

*ODMVTJPO DSJUFSJB GPS JOEJWJVBM OBUJPOBM NBSLFUT JODMVEF�

● B NJOJNVN OVNCFS BOE WPMVNF PG QSJNBSZ PS TFDPOEBSZ NBSLFU BDUJWJUZ JOEJDBUJOH UIBU NPSF UIBO
B GFX JTPMBUFE USBOTBDUJPOT UPPL QMBDF PO FBDI NFBTVSFNFOU EBUF�

● B NJOJNVN TJ[F 	FYQSFTTFE JO CPPL WBMVF
 SFMBUJWF UP UIF FYJTUJOH CSPBE NBSLFU VOJWFSTF TVHHFTUJOH
UIBU UIF BEEJUJPO PG UIFNBSLFU JO RVFTUJPO XPVME JODSFBTF UIF JOGPSNBUJPO DPOUFOU PG B CSPBENBSLFU
JOEFY� BOE

● BNJOJNVN MFWFM PG BVEJUFE àOBODJBM JOGPSNBUJPO BCPVU UIF SFMFWBOU JOWFTUBCMF JOGSBTUSVDUVSF DPNQBOJFT
JO UIF NBSLFU�

5IFNJOJNVN UISFTIPMET VTFE CZ &%)&$JOGSB BSF SFQPSUFE JO UBCMF �� 5IFTF DSJUFSJB BSF CBTFE PO &%)&$JOGSB�T
DPNQSFIFOTJWF TUVEZ PG UIF HMPCBM JOWFTUBCMF JOGSBTUSVDUVSF NBSLFU XIJDI JODMVEFT ��� DPVOUSJFT�
.BSLFU TFMFDUJPO JT EFQFOEFOU PO B UVSOPWFS SBUJP EFàOFE BT UIF SBUJP PG TFDPOEBSZ UP QSJNBSZ NBSLFU
BDUJWJUZ� " IJHI UVSOPWFS SBUJP JOEJDBUFT UIBU B NBSLFU JT BDUJWF BOE UIBU QSJNBSZ JOWFTUNFOUT BSF OPU
POMZ IFME UP NBUVSJUZ 	QSJNBSJMZ CZ DPOTUSVDUJPO DPNQBOJFT BOE CBOLT
 CVU BDUVBMMZ USBEFE BOE QSJDFE
CZ UIF SBOHF PG JOWFTUPST BDUJWF JO UIF JOGSBTUSVDUVSF TFDUPS�

"T PG ���� UIFNBSLFUT UIBUNFFU UIFTF DSJUFSJB JODMVEFE GPS UIFNPTU QBSU BNBKPSJUZ PG 0&$% DPVOUSJFT
BOE B GFX TP�DBMMFE FNFSHJOH NBSLFUT� *OGSBTUSVDUVSF NBSLFUT BSF OBUJPOBM NBSLFUT CZ OBUVSF� IPXFWFS
XF USFBU UIF &VSPQFBO 6OJPO BT POF VOJàFE NBSLFU HJWFO JUT MFWFM PG SFHVMBUPSZ BOE NBSLFU JOUFHSBUJPO�
5BCMF � MJTUT UIF �� NBSLFUT UIBU DBO CF JODMVEFE JO UIF &%)&$JOGSB HMPCBM JOEFY JO MBUF �����

��� *OEJWJEVBM�$POTUJUVFOU .JOJNVN *ODMVTJPO $SJUFSJB

5IF JOWFTUBCMF VOJWFSTF JT EPDVNFOUFE JO FBDI NBSLFU CZ ESBXJOH B MJTU PG VOJRVFMZ JEFOUJàFE àSNT BU
UIF DPNQBOZ�SFHJTUSBUJPO MFWFM� &%)&$JOGSB VTFT B CPUUPN�VQ BQQSPBDI UP JEFOUJGZ JOWFTUBCMF DPNQBOJFT
JO UIF VOJWFSTF� 5IF MJTU PG JOWFTUBCMF JOGSBTUSVDUVSF QSPKFDUT JT BHHSFHBUFE GSPN WBSJPVT TPVSDFT JODMVEJOH
HPWFSONFOU EJTDMPTVSFT JOGSBTUSVDUVSF EBUBCBTFT OFXT BSUJDMFT BOE QSJWBUFMZ DPOUSJCVUFE JOGPSNBUJPO�
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5BCMF �� �� /BUJPOBM .BSLFUT .FFUJOH UIF (MPCBM *OEFY *ODMVTJPO $SJUFSJB JO -BUF ����

$PVOUSZ 5VSOPWFS 	/VNCFS
 5VSOPWFS 	7PMVNF
 4IBSF PG (MPCBM %FBMáPX
"VTUSBMJB ������ ������ �����
"VTUSJB ������ ������ �����
#SB[JM ���� ��� ����
$BOBEB∗ ������ ������ �����
$IJMF ������ ������ �����
(FSNBOZ ������ ������ �����
4QBJO ������ ������ �����
'JOMBOE ������ ������ �����
'SBODF ������ ������ �����
6OJUFE ,JOHEPN ������ ������ ������
)VOHBSZ∗ ������ ������ �����
*SFMBOE ������ ������ �����
*UBMZ ������ ������ �����
.BMBZTJB ������ ������ �����
/FUIFSMBOET ������ ������ �����
/PSXBZ ������ ������ �����
/FX ;FBMBOE ������� ������� �����
1IJMJQQJOFT ������� ������ �����
1PMBOE ������ ������ �����
1PSUVHBM ������ ������ �����
3VTTJB∗ ������ ������ �����
4JOHBQPSF ������ ������ ����
4MPWBLJB ������ ������ �����
4XFEFO ������ ������ �����
64"∗ ������ ������ ������

∗ 5P CF JODMVEFE JO UIF HMPCBM &%)&$JOGSB JOEJDFT JO �����

&MJHJCJMJUZ SVMFT IBWF CFFO EFàOFE UP FOTVSF UIF TZTUFNBUJD NBOOFS JO XIJDI DPNQBOJFT BSF JEFOUJàFE
BOE JODMVEFE JO UIF VOJWFSTF� 5P CF DPOTJEFSFE BT JOWFTUBCMF VOMJTUFE JOGSBTUSVDUVSF JOWFTUNFOUT JO
DPVOUSJFT UIBUNFFU UIFNBSLFU�JODMVTJPO DSJUFSJB JOEJWJEVBM DPNQBOJFTNVTU UIFNTFMWFTNFFU B OVNCFS
PG DSJUFSJB�

● *OWFTUBCJMJUZ� "O JOGSBTUSVDUVSF DPNQBOJFT JT DPOTJEFSFE iJOWFTUBCMFu JG JU JT NBKPSJUZ PXOFE CZ UIF
QSJWBUF TFDUPS BOE BMM PS QBSU PG JUT FRVJUZ DBQJUBM DBO CF TPME UP B UIJSE QBSUZ� -JLFXJTF QSJWBUF JOGSBT�
USVDUVSF CPSSPXFST BSF DPNQBOJFT UIBU IBWF JTTVFE QSJWBUF EFCU JOTUSVNFOUT UIBU BSF iBWBJMBCMF GPS
TBMFu VOEFS *'34 � PS 64 (""1�

● (*$$4ȉ RVBMJàDBUJPO� "O JOWFTUBCMF JOGSBTUSVDUVSF DPNQBOZ PS CPSSPXFS DBO CF GVMMZ DMBTTJàFE VOEFS
UIF GPVS�QJMMBS (MPCBM *OGSBTUSVDUVSF $PNQBOZ $MBTTJàDBUJPO 4UBOEBSE 	(*$$4
�

● *OGSBTUSVDUVSF SFWFOVFT� 5IF PWFSXIFMNJOHNBKPSJUZ 	NPSF UIBO ���
 PG BO JOGSBTUSVDUVSF DPNQBOZ�T
SFWFOVF DPNFT GSPN JOGSBTUSVDUVSF�SFMBUFE BDUJWJUJFT BT EFàOFE VOEFS UIF (*$$4ȉ TFDPOE QJMMBS
XIJDI MJTUT SFMFWBOU JOEVTUSJBM BDUJWJUJFT DPOTJEFSFE UP DPSSFTQPOE UP JOGSBTUSVDUVSF BDUJWJUJFT�

● .JOJNVN BWBJMBCMF EBUB� $PNQBOJFT 	CPSSPXFST
 NVTU CF VOJRVFMZ JEFOUJàFE BOE OBNFE BOE LFZ
TUBSU EBUFT NVTU CF BWBJMBCMF 	JODPSQPSBUJPO àOBODJBM DMPTF
�

" EFUBJMFE QSFTFOUBUJPO PG UIF (*$$4ȉ DMBTTJàDBUJPO DBO CF GPVOE PO UIF &%)&$JOGSB XFCTJUF�

��� 4BNQMFE�6OJWFSTF .JOJNVN�3FQSFTFOUBUJWJUZ $SJUFSJB

0ODF SFMFWBOU OBUJPOBMNBSLFUT BOE JOWFTUBCMF JOGSBTUSVDUVSF DPNQBOJFT IBWF CFFO EFUFSNJOFE B TBNQMF
PG FBDI NBSLFU�T JOWFTUBCMF JOGSBTUSVDUVSF JT CVJMU UIBU NFFUT UIF GPMMPXJOH NJOJNVN�SFQSFTFOUBUJWJUZ
DSJUFSJB PWFS UJNF�
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5IF TBNQMFE VOJWFSTF PG VOMJTUFE JOGSBTUSVDUVSF JOWFTUNFOUT GPS JEFOUJàFE JOWFTUBCMF JOGSBTUSVDUVSF
DPNQBOJFT�JTTVFST JO DPVOUSJFT UIBU NFFU UIF NBSLFU�JODMVTJPO DSJUFSJB JT DSFBUFE VTJOH B àOBM TFU PG
JODMVTJPO DSJUFSJB�

5IF TBNQMFE VOJWFSTF JT EFTJHOFE UP CF SFQSFTFOUBUJWF PG UIF VOEFSMZJOH VOJWFSTF BOE TIPVME�

�� BDIJFWF BU MFBTU ��� DPWFSBHF PG NBSLFU TJ[F FTUJNBUFE CZ UPUBM BTTFU CPPL WBMVF FYQSFTTFE JO 64%�
�� CF SFQSFTFOUBUJWF CZ DPVOUSZ CSPBE JOEVTUSJBM TFDUPS BOE CVTJOFTT�NPEFM TIBSF PG UIF VOJWFSTF� BOE
�� NFFU UIF UXP DSJUFSJB BCPWF JO FBDI DBMFOEBS ZFBS�

4BNQMJOH DSJUFSJB BMTP SFáFDU UIF QPTTJCJMJUZ PG BQQMZJOH B WBMVBUJPO NFUIPEPMPHZ UIBU JT JO MJOF XJUI
UIF WBMVBUJPO HVJEBODF BOE QSJODJQMFT EJTDVTTFE JO &%)&$JOGSB�T6OMJTUFE *OGSBTUSVDUVSF "TTFU 1SJDJOH
.FUIPEPMPHZ�

5IFZ JODMVEF�

�� .JOJNVN BWBJMBCMF EBUB� 6OMJTUFE JOGSBTUSVDUVSF JOWFTUNFOUT BSF POMZ JODMVEFE JO UIF QSPDFTT VTFE
UP FWBMVBUF JOEFY DPOTUJUVFOUT JG UIFZ NFFU BMM UIF GPMMPXJOH DSJUFSJB�
● #BTJD EBUB� $PNQBOJFT 	CPSSPXFST
 NVTU CF VOJRVFMZ JEFOUJàFE BOE OBNFE BOE LFZ EBUFT NVTU

CF BWBJMBCMF 	JODPSQPSBUJPO JOWFTUNFOU TUBSU PQFSBUJPO TUBSU FYQFDUFE FOE FUD
�
● -FWFM�� JOQVU EBUB� %PDVNFOUFE JOJUJBM BOE TFDPOEBSZ NBSLFU QSJDFT PS DSFEJU TQSFBET NVTU CF

BWBJMBCMF�
● -FWFM�� JOQVU EBUB� "VEJUFE BDDPVOUT JODMVEJOH B DPNQMFUF EFTDSJQUJPO PG UIF DPNQBOZ�T àOBODJBM

TUSVDUVSF PWFS UJNF NVTU CF BWBJMBCMF�

�� .JOJNVN BHF� &BSMZ TUBHF JOWFTUNFOUT QSFTFOU TQFDJàD JTTVFT XIFO WBMVBUJOH QSJWBUF BTTFUT� *O UIF
DBTF PG JOGSBTUSVDUVSF JOWFTUNFOUT FBSMZ MJGF QSFEJDUBCJMJUZ JT JNQSPWFE CZ UIF OBUVSF PG UIF VOEFS�
MZJOH CVTJOFTT BT XFMM BT UIF TUSVDUVSJOH BOE NPOJUPSJOH NFDIBOJTNT DSFBUFE CZ QSPKFDU àOBODJOH�
/FWFSUIFMFTT B NJOJNVN�BHF DSJUFSJB 	UZQJDBMMZ àWF ZFBST QPTU PQFSBUJPO TUBSU
 JT OFDFTTBSZ UP FOTVSF
TVGàDJFOUMZ SPCVTU FTUJNBUFT PG UIF GVUVSF DBTI áPXT PO XIJDI UIF WBMVBUJPO BQQSPBDI SFMJFT� &BSMZ
ZFBSTmPS HSFFOàFMEmQFSGPSNBODF DBO POMZ CF DPNQVUFE PODF DPNQBOJFT IBWF SFBDIFE B DFSUBJO BHF�

$PNQBOJFT UIBU GVMàMM UIF BCPWF SVMFT BSF UIFO SBOLFE GSPN UIF NPTU UP MFBTU SFMFWBOU BOE SFQSFTFO�
UBUJWF� 5IF SBOLJOH JT CBTFE PO B� UPUBM BTTFU TJ[F JO 64% BOE C� OVNCFS PG ZFBST QPTU JODPSQPSBUJPO EBUF�
$PNQBOJFT XJUI B MBSHFS TJ[F BOE JODPSQPSBUFE GPS NPSF UIBO àWF ZFBST SFDFJWF B IJHIFS SBOL�

*O NPTU NBSLFUT FTQFDJBMMZ BEWBODFE NBSLFUT BMM UIF BCPWF DSJUFSJB DBO CF NFU UP CVJME B SFQSFTFOUBUJWF
TBNQMF PG UIF JOWFTUBCMF JOGSBTUSVDUVSF VOJWFSTF PWFS FBDI PG UIF QBTU �� ZFBST� *O TPNF DBTFT IPXFWFS
UIJT CPUUPN�VQ TBNQMF TUSBUFHZ DBOOPU CF JNQMFNFOUFE EVF UP UIF MBDL PG BWBJMBCMF EBUB� *O UIJT DBTF UIF
���NBSLFU DPWFSBHF DPOTUSBJOU JT ESPQQFE BOE SFQMBDFE CZ B àMUFS TFMFDUJOH UIF �� MBSHFTU USBOTBDUJPOT
JO UIF DPVOUSZ GPS XIJDI UIF PUIFS DSJUFSJB DBO CF NFU�

5IF EBUB DPMMFDUFE JODMVEJOH UIFNJOJNVN SFRVJSFE BSF EJTDVTTFE JO &%)&$JOGSB�T(MPCBM %BUB 4UBOEBSE�
0ODF JOEJWJEVBM DPNQBOJFT IBWF CFFO JEFOUJàFE UP CF JODMVEFE JO UIF TBNQMFE VOJWFSTF SFQSFTFOUJOH
UIF CSPBE VOMJTUFE JOGSBTUSVDUVSF NBSLFU EFUBJMFE JOEJWJEVBM DPNQBOZ EBUB JT DPMMFDUFE BT EFTDSJCFE JO
TFDUJPO ��

�
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�� *OEFY 'BNJMJFT

5IF EFàOJUJPO PG &%)&$JOGSB JOEFY GBNJMJFT TUBSUT XJUI UIF JEFOUJàDBUJPO PG BO JOWFTUBCMF VOJWFSTF
NFFUJOH UIF QSJODJQBM�NBSLFU NJOJNVN JODMVTJPO DSJUFSJB EJTDVTTFE JO TFDUJPO � BOE UIF DPOTUSVDUJPO PG
B SFQSFTFOUBUJWF TBNQMF PG UIJT VOJWFSTF VTJOH DPOTUJUVFOUT NFFUJOH UIF JOEFY�DPOTUJUVFOU NJOJNVN
JODMVTJPO DSJUFSJB BMTP QSFTFOUFE JO TFDUJPO ��

5IFSF BSF UXP JOWFTUBCMF VOJWFSTF DPWFSFE CZ &)%&$JOGSB JOEJDFT� VOMJTUFE FRVJUZ BOE QSJWBUF EFCU�

*OEFY GBNJMJFT BSF DSFBUFE CZ BQQMZJOH àMUFST UP FBDI TBNQMFE VOJWFSTF GPS FYBNQMF HFPHSBQIJD TFDUPSBM
PS PUIFS àMUFST�

5IVT BO JOEFY GBNJMZ JT EFàOFE CZ JUT DPOTUJUVFOUT UIBU JT UIF àMUFST BQQMJFE UP UIF TBNQMFE VOJWFSTF�
8JUIJO FBDI GBNJMZ NVMUJQMF JOEJDFT DBO CF DPNQVUFE VTJOH B SBOHF PG XFJHIUJOH TDIFNFT 	EJTDVTTFE
JO TFDUJPO �
 BOE SFQPSUJOH DVSSFODJFT 	EFTDSJCFE JO TFDUJPO �
�

*O ���� GPMMPXJOH B TVSWFZ PG NBKPS JOGSBTUSVDUVSF JOWFTUPST 	"NFOD � #MBOD�#SVEF ����
 &%)&$JOGSB
QVU GPSXBSE B UBYPOPNZ PG UIF NPTU SFMFWBOU àMUFST PG UIF VOMJTUFE JOGSBTUSVDUVSF FRVJUZ BOE EFCU
VOJWFSTFT� 5IF TVSWFZ SFTVMUT IJHIMJHIUFE TUSPOH QSFGFSFODFT BNPOH JOGSBTUSVDUVSF JOWFTUPST GPS�

● HFPHSBQIJD TFHNFOUT SFáFDUJOH FDPOPNJD MFWFMT PG EFWFMPQNFOU BOE UIF JOWFTUBCJMJUZ PG JOGSBT�
USVDUVSF�

● CSPBE�CBTFE TFDUPS TFHNFOUT 	BT PQQPTFE UP TQFDJàD TFDUPST
�
● EJTUJOHVJTIJOH CFUXFFO JOGSBTUSVDUVSF QSPKFDUT BOE DPSQPSBUFT�
● UBLJOH JOUP BDDPVOU UIF JNQBDU PG CSPBE GBNJMJFT PG JOGSBTUSVDUVSF iCVTJOFTT NPEFMTu� BOE
● SFáFDUJOH UIF SBOHF PG DSFEJU�SJTL CVDLFUT�

)FODF PVS CSPBE NBSLFU JOEFY GBNJMJFT BSF EFàOFE VTJOH UIF àMUFST UIBU BSF UIF NPTU SFMFWBOU UP
JOWFTUPST� 'BNJMJFT PG &%)&$JOGSB JOEJDFT GBMM JOUP POF PG UISFF DBUFHPSJFT� CSPBE NBSLFU JOEJDFT NBSLFU
TVCJOEJDFT BOE DVTUPN CFODINBSLT�

��� #SPBE .BSLFU *OEFY 'BNJMJFT

#SPBE NBSLFU JOEFY GBNJMJFT BSF UIF NPTU SFMFWBOU GPS EFTDSJCJOH UIF DIBSBDUFSJTUJDT PG VOMJTUFE JOGSBT�
USVDUVSF BT BO BTTFU DMBTT BOE BJN UP SFáFDU UIF OPUJPO PG QSJODJQBM NBSLFU VOEFS *'34 ���

'PS FBDI PG UIF VOMJTUFE FRVJUZ BOE QSJWBUF EFCU VOJWFSTFT UIFSF BSF GPVS HMPCBM &%)&$JOGSB CSPBE
NBSLFU JOGSBTUSVDUVSF JOEFY GBNJMJFT QSPWJEJOH JOWFTUPST XJUI BO BTTFU�DMBTT�MFWFM WJFX PG UIF SJTL
BOE QFSGPSNBODF PG JOGSBTUSVDUVSF JOWFTUNFOUT� 8IJMF UIF HMPCBM JOEFY BJNT UP DBQUVSF UIF QFSGPSNBODF
PG BMM QSJWBUF BOE JOWFTUBCMF JOGSBTUSVDUVSF DPNQBOJFT NBKPS EJTUJODUJPOT TIPVME CF NBEF CFUXFFO
FNFSHJOH BOE EFWFMPQFE FDPOPNJFT BOE CFUXFFO BMM JOGSBTUSVDUVSF BOE JOWFTUNFOUT UIBU BSF DSFBUFE
UISPVHI QSPKFDU àOBODJOH� 4FF UBCMF ��

��
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5BCMF �� &%)&$ JOGSB (MPCBM #SPBE .BSLFU *OEFY 'BNJMJFT

&%)&$JOGSB #SPBE .BSLFU *OEFY 'BNJMJFT
6OMJTUFE &RVJUZ 6OJWFSTF 1SJWBUF %FCU 6OJWFSTF
(MPCBM 6OMJTUFE *OGSBTUSVDUVSF &RVJUZ (MPCBM 1SJWBUF *OGSBTUSVDUVSF %FCU
(MPCBM 1SPKFDU 'JOBODF #SPBE &RVJUZ (MPCBM 1SPKFDU 'JOBODF 4FOJPS %FCU
"EWBODFE .BSLFUT 6OMJTUFE *OGSBTUSVDUVSF &RVJUZ "EWBODFE .BSLFUT 1SJWBUF *OGSBTUSVDUVSF %FCU
&NFSHJOH .BSLFUT 6OMJTUFE *OGSBTUSVDUVSF &RVJUZ &NFSHJOH .BSLFUT 1SJWBUF *OGSBTUSVDUVSF %FCU

4PVSDF� &%)&$JOGSB

5BCMF �� &%)&$ JOGSB 4VCJOEFY 4FHNFOUT

&%)&$JOGSB (MPCBM #SPBE .BSLFU *OGSBTUSVDUVSF *OEFY 'BNJMJFT
6OMJTUFE *OGSBTUSVDUVSF &RVJUZ 4VCJOEJDFT 1SJWBUF *OGSBTUSVDUVSF %FCU 4VCJOEJDFT
#VTJOFTT 3JTL *OEVTUSJBM #VTJOFTT 3JTL *OEVTUSJBM $SFEJU 3JTL

� 3FHVMBUFE
� $POUSBDUFE
� .FSDIBOU

� 1PXFS HFO� 	OPU SFOFXBCMFT

� &OWJSPONFOUBM TFSWJDFT
� 4PDJBM JOGS�
� &OFSHZ � 8BUFS JOGSB�
� %BUB JOGSB�
� 5SBOTQPSU
� 3FOFXBCMF QPXFS HFO�
� /FUXPSL VUJMJUJFT

� 3FHVMBUFE
� $POUSBDUFE
� .FSDIBOU

� 1PXFS HFO� 	OPU SFOFXBCMFT

� &OWJSPONFOUBM TFSWJDFT
� 4PDJBM JOGSB�
� &OFSHZ � 8BUFS JOGSB�
� %BUB JOGSB�
� 5SBOTQPSU
� 3FOFXBCMF QPXFS HFO�
� /FUXPSL VUJMJUJFT

� %FGBVMU 3JTL
� .BUVSJUZ
� 0SJHJOBUJPO DVSS�

4PVSDF� &%)&$JOGSB

��� 5IFNBUJD 4VCJOEJDFT

#FZPOE CSPBE NBSLFU JOEJDFT XIJDI BJN UP SFQSFTFOU UIF JOGSBTUSVDUVSF TFDUPS BT B XIPMF B OVNCFS PG
TVCJOEJDFT BSF SFMFWBOU UP JOGSBTUSVDUVSF JOWFTUPST FTQFDJBMMZ GPS UIF QVSQPTF PG QFSGPSNBODFNPOJUPSJOH�

4VCJOEJDFT BQQMZ B TJOHMF UZQF PG àMUFS UP UIF CSPBE NBSLFU VOJWFSTF JO PSEFS UP JTPMBUF UIF FGGFDU PG�

�� CVTJOFTT SJTL�
�� JOEVTUSJBM OBUVSF BOE BDUJWJUZ� PS
�� DSFEJU SJTL�

5IFTF àMUFST DPSSFTQPOE UP UIF (*$$4ȉ DMBTTJàDBUJPO PG JOGSBTUSVDUVSF DPNQBOJFT BOE BSF EFTDSJCFE JO
UBCMF ��

)FODF CSPBE NBSLFU GBNJMJFT DBO CF TVCEJWJEFE JOUP �� TVCJOEFY GBNJMJFT PG VOMJTUFE JOGSBTUSVDUVSF
FRVJUZ BOE �� TVCJOEFY GBNJMJFT PG QSJWBUF JOGSBTUSVDUVSF EFCU��

8JUI ��� QPUFOUJBM TVCJOEJDFT JOWFTUPST DBO USBDL UIF SJTL�BEKVTUFE QFSGPSNBODF PG BMNPTU BOZ TQFDJBMJ[FE
NBOBHFS PS EFEJDBUFE BDDPVOU UIBU JT GPDVTFE PO B TVCTFHNFOU PG UIF CSPBE JOGSBTUSVDUVSF NBSLFU�

��� $VTUPN #FODINBSLT

'JOBMMZ JOWFTUPST BOENBOBHFSTNBZ OFFE UP BDDFTT TQFDJàD DVTUPN CFODINBSLT GPSNPOJUPSJOH WBMVBUJPO
PS EVF�EJMJHFODF QVSQPTFT�

4USJDUMZ TQFBLJOH UIFTF CFODINBSLT BSF OPU NBSLFU JOEJDFT� UIFZ BSF UPP OBSSPX UP DPSSFTQPOE UP
BO BTTFU DMBTT PS B TFHNFOU PG UIF JOGSBTUSVDUVSF NBSLFU� /FWFSUIFMFTT DVTUPN CFODINBSLT DPVME
CF DPOTUSVDUFE UP BOTXFS TQFDJàD SFTFBSDI PS TUSBUFHJD RVFTUJPOT BOE GPS FYBNQMF VOEFSTUBOE UIF
FWPMVUJPO BOE UIF SJTLT PG UIF 6, QPXFS NBSLFU PS UIF HMPCBM BJSQPSU TFDUPS FUD�

� � "TTVNJOH UISFF DSFEJU�SJTL CVDLFUT UISFF NBUVSJUZ CVDLFUT BOE UISFF NBJO VOEFSMZJOH JOTUSVNFOU DVSSFODJFT�

��
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5IF QPUFOUJBM TFHNFOUT UIBU DBO CF VTFE UP DSFBUF DVTUPN CFODINBSL GBNJMJFT BSF NBOZ BOE JODMVEF
BOZ DPNCJOBUJPO PG TVCTFHNFOUT GPS XIJDI FOPVHI DPOTUJUVFOUT FYJTU UP BQQMZ CFODINBSL DPOTUSVDUJPO
BOE DBMDVMBUJPO SVMFT� *O UIF &%)&$JOGSB EBUB GSBNFXPSL UIFTF TVCTFHNFOUT JODMVEF�

�� SFHJPOT 	�
 BOE DPVOUSJFT 	��
�
�� JOEVTUSJBM TVQFSDMBTTFT 	�
 DMBTTFT 	��
 BOE TVCDMBTTFT 	��
�
�� CVTJOFTT�NPEFM DMBTTFT 	�
 BOE TVCDMBTTFT 	�
� BOE
�� DPSQPSBUF�TUSVDUVSF DMBTTFT 	�
 BOE TVCDMBTTFT 	�
�

5IVT JG FOPVHI DPOTUJUVFOU EBUB JT BWBJMBCMF IVOESFET PG DVTUPN CFODINBSLT DBO CF FOWJTBHFE UIBU
DBO CF SFMFWBOU UP TQFDJàD JOWFTUPST PS QSPEVDUT�

��� -JWF *OEFY 'BNJMJFT

5IF àMUFST UIBU DBO CF BQQMJFE UP UIF TBNQMFE JOWFTUBCMF VOJWFSTF DBO QPUFOUJBMMZ BMMPX UIF DPNQVUBUJPO
PG IVOESFET PG JOEJDFT TVCJOEJDFT BOE DVTUPN CFODINBSLT� )PXFWFS GPS OVNFSPVT DPNCJOBUJPOT PG
UIFTF àMUFST B TVGàDJFOU OVNCFS PG DPOTUJUVFOUT NBZ CF MBDLJOH�

&%)&$JOGSB JOEFY GBNJMJFT BSF DPNQVUFE BOE DPOTJEFSFE iMJWFu JG UIFZ NFFU UIF GPMMPXJOH NJOJNVN
DPOTUJUVFOU DSJUFSJB�

�� .JOJNVN OVNCFS PG DPOTUJUVFOUT EVSJOH UIF SFGFSFODF QFSJPE� ��
�� .JOJNVN SFGFSFODF QFSJPE� � DPOTFDVUJWF ZFBST

*O PUIFS XPSET &%)&$JOGSB JOEFY GBNJMJFT BSF DPOTJEFSFE MJWF BOE DPNQVUFE JG UIFZ JODMVEF BU MFBTU
�� DPOTUJUVFOUT GPS BOZ SFGFSFODF QFSJPE PG BU MFBTU àWF DPOTFDVUJWF ZFBST� 5IF JOEJDFT BWBJMBCMF XJUIJO
GBNJMJFT NFFUJOH UIF NJOJNVN DPOTUJUVFOU DSJUFSJB BSF DPNQVUFE EVSJOH UIF SFMFWBOU SFGFSFODF QFSJPE
POMZ�

��
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�� %BUB $PMMFDUJPO

" NBOEBUPSZ DPSF TFU PG EBUB JT SFRVJSFE GPS UIF DBMDVMBUJPO PG BTTFU QSJDFT CFGPSF JOEFY QFSGPSNBODF
DBO CF SFQPSUFE� 5IF SFMFWBOU EBUB JT DPMMFDUFE BOE QSPDFTTFE CZ B UFBN PG BOBMZTUT XIP BMTP DPOEVDU
JOJUJBM DBTI�áPX�GPSFDBTUJOH BOBMZTFT BOE QSPWJEF BO JOUFSOBM SBUJOH GPS UIF JOWFTUNFOU�

5IF EBUB�DPMMFDUJPO QSPDFTT GPMMPXT UIF CPUUPN�VQ BQQSPBDI VTFE UP CVJME UIF TBNQMFE VOJWFSTF� $PNQBOZ�
MFWFM EBUB JT DPMMFDUFE GSPN QVCMJD BOE QSJWBUF TPVSDFT GPS BMM UIF àSNT JEFOUJàFE JO UIF TBNQMFE VOJWFSTF
EFàOFE JO TFDUJPO ��

%BUB DBO CF DPMMFDUFE GSPN QVCMJD BOE QSJWBUF TPVSDFT� 8IFO JU DBO CF DPMMFDUFE GSPN CPUI UZQFT PG
TPVSDFT UIF BWBJMBCJMJUZ PG QSJWBUFMZ TPVSDFE EBUB JT BO BEEJUJPOBM GBDUPS JNQBDUJOH UIF TBNQMJOH TUSBUFHZ
UIBU JT HJWFO UIF SFRVJSFNFOU UP TBNQMF àSNT XJUI DFSUBJO DIBSBDUFSJTUJDT 	TJ[F TFDUPS FUD�
 DPNQBOJFT
UIBU JODMVEF QSJWBUF DPOUSJCVUPST BSF HJWFO B IJHIFS XFJHIU TP UIBU CPUI QVCMJD BOE QSJWBUF JOGPSNBUJPO
DBO CF VTFE BOE DSPTT�WBMJEBUFE� *O NBSLFUT XIFSF POMZ POF EBUB TPVSDF JT BWBJMBCMF 	FJUIFS QVCMJD PS
QSJWBUF
 UIF TBNQMJOH SVMFT EFTDSJCFE JO TFDUJPO � BQQMZ�

��� 1VCMJD %BUB 4PVSDFT

'JSTU EBUB JT DPMMFDUFE àSTU�IBOE GSPN CVTJOFTT SFHJTUSJFT DPNQBOZ EJTDMPTVSFT BOE GSFFEPN PG JOGPS�
NBUJPO SFRVFTUT�

4JHOJàDBOU FWFOUT TVDI BT UIF TUBSU PG UIF JOWFTUNFOU BOZ DIBOHF JO TIBSFIPMEJOHT UIF TUBSU PG PQFSB�
UJPOT DPOUSBDU SFOFHPUJBUJPOT FWFOUT PG EFGBVMU FUD� DBO CF DPMMFDUFE DSPTT�WBMJEBUFE BOE BHHSFHBUFE
GSPN WBSJPVT OFXT XFCTJUFT DPNQBOZ EJTDMPTVSFT FUD� *O DFSUBJO NBSLFUT IJTUPSJDBM àOBODJBM JOGPS�
NBUJPO DBO BMTP CF PCUBJOFE GSPN BVEJUFE àOBODJBM SFQPSUT PS PQFO�TPVSDF EBUBCBTFT�

5IF EBUB DPMMFDUFE JODMVEFT DBTI�áPX BOE CBMBODF�TIFFU JUFNT� UIF FWPMVUJPO PG UIF àSN�T àOBODJBM
TUSVDUVSF� BOE PG WBSJPVT BUUSJCVUFT PG UIF àSN TVDI BT JUT CVTJOFTT NPEFM PS PUIFS EZOBNJD FMFNFOUT
UIBU NBZ DIBOHF PWFS UJNF�

5IF SFRVJSFE EBUB JT EFTDSJCFE JO EFUBJMT JO UIF &%)&$JOGSB %BUB $PMMFDUJPO 4UBOEBSE XIJDI EFTDSJCFT
UIF TUBOEBSEJTFE EBUB JUFNT VTFE JO UIF EBUB�DPMMFDUJPO QSPDFTT�

��� 1SJWBUF %BUB 4PVSDFT

&%)&$JOGSB BMTP DPMMFDUT JOGPSNBUJPO GSPN JUT QPPM PG QSJWBUF EBUB DPOUSJCVUPST� %BUB GSPN UIFTF DPOUSJC�
VUPST SBOHF GSPN CBTF�DBTF àOBODJBM NPEFMT UP BVEJUFE àOBODJBM TUBUFNFOUT�

%VF UP TFOTJUJWJUZ BOE DPOàEFOUJBMJUZ SFRVJSFNFOUT BMM QSJWBUFMZ TPVSDFE EBUB JT TUPSFE JO B TFDVSFE EBUB
SPPN� 0OMZ FNQMPZFFT UIBU IBWF CFFO QSF�BQQSPWFE UP BDDFTT TVDI JOGPSNBUJPO IBWF BDDFTT UP WJFX
	CVU OPU NPEJGZ
 UIF EBUB�

��
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1SJWBUF EBUB DPOUSJCVUPST BSF TVCKFDU UP &%)&$JOGSB�T %BUB $POUSJCVUPS $PEF PG $POEVDU TVNNBSJTFE
JO TFDUJPO ����� BOE BWBJMBCMF JO GVMM PO UIF &%)&$JOGSB XFCTJUF�

����� %BUB $POUSJCVUPS $PEF PG $POEVDU

1SJWBUF EBUB QSPWJEFST BSF SFRVJSFE UP DPNQMZ XJUI UIF &%)&$JOGSB %BUB $POUSJCVUPS $PEF PG $POEVDU
XIJDI PVUMJOFT EBUB RVBMJUZ BOE JOUFHSJUZ SFRVJSFNFOUT EVSJOH UIF QSFQBSBUJPO QSPDFTT� /PODPNQMJBODF
XJUI UIF TUBOEBSET UIBU JT OPU DPSSFDUFE PS QSPQFSMZ BEESFTTFE NBZ SFTVMU JO UIF SFKFDUJPO PG EBUB
TVCNJTTJPO PS UIF SFNPWBM PG B DPOUSJCVUPS�T EBUB GSPN EBUBCBTFT BOE UIF SFMFWBOU JOEJDFT�

����� $POUSJCVUFE�%BUB *ODMVTJPO $SJUFSJB

5IF &%)&$JOGSB *OEFY $PNNJUUFF EFDJEFT XIFUIFS DPOUSJCVUFE EBUB DBO CF JODMVEFE JO UIF TBNQMFE
VOJWFSTF� 5IF DSJUFSJB GPS JODMVEJOH BOE FYDMVEJOH DPOUSJCVUPST BSF�

3VMFT GPS JODMVTJPO

*ODMVTJPO SVMFT PG QSJWBUFMZ DPOUSJCVUFE EBUB EFQFOET PO UIF UZQF PG EBUB DPOUSJCVUFE BDDPSEJOH UP UIF
UJFSFE *'34 �� DMBTTJàDBUJPO PG EBUB JOQVUT�

● -FWFM�� EBUB 	USBOTBDUJPO QSJDFT
� &JUIFS BU MFBTU UXP JOEFQFOEFOU SFQPSUT PG UIF USBOTBDUJPO FYJTU PS
UIF EBUB QPJOU	T
 IBWF CFFO WBMJEBUFE CZ B UIJSE QBSUZ 	F�H� BO FYUFSOBM BVEJUPS


● -FWFM�� EBUB 	àOBODJBMT
� 8IFO BVEJUFE BDDPVOUT BSF OPU QVCMJDMZ BWBJMBCMF TVCNJUUFE BOOVBM SFQPSUT
PS àOBODJBM NPEFMT NVTU IBWF CFFO BVEJUFE CZ B UIJSE QBSUZ BOE UIF DPSSFTQPOEJOH BVEJU SFQPSU NVTU
CF QSPWJEFE�

3VMFT GPS FYDMVTJPO

"U UIF EJTDSFUJPO PG UIF *OEFY $PNNJUUFF DPOUSJCVUFE EBUB NBZ CF FYDMVEFE GSPN UIF TBNQMFE VOJWFSTF
VOEFS UIF GPMMPXJOH DJSDVNTUBODFT�

● #SFBDI PG %BUB $POUSJCVUPS $PEF PG $POEVDU XJUI SFTQFDU UP EBUB RVBMJUZ DPNQMFUFOFTT UJNFMJOFTT
PS DPMMVTJPO

● 4VCNJTTJPO PG OFX EBUB MFTT UIBO �� EBZT CFGPSF UIF TBNQMFE VOJWFSTF TJHO�PGG
● 'BJMVSF UP SFTQPOE UP RVFSJFT SFHBSEJOH BOPNBMPVT EBUB
● &WJEFODF PG HSPTT NJTDPOEVDU CZ B DPOUSJCVUPS

����� %BUB $POàEFOUJBMJUZ

&%)&$JOGSB FOUFST JOUP B TUBOEBSE OPOEJTDMPTVSF BHSFFNFOU 	/%"
 XJUI BMM QSJWBUF EBUB DPOUSJCVUPST�
1SJWBUFMZ DPOUSJCVUFE EBUB JT LFQU QSJWBUF BOE TBWFE PO B TFDVSFE FODSZQUFE TFSWFS XIFSF JU DBO POMZ
CF SFUSJFWFE CZ UIF SFMFWBOU DPOUSJCVUPS� 4QFDJàDBMMZ�

�� -FWFM�� EBUB 	USBOTBDUJPO QSJDFT
 JT BMXBZT LFQU TUSJDUMZ DPOàEFOUJBM BOE OFWFS EJTQMBZFE JO BOZ
SFTFBSDI PS JOEFY SFQPSU�

�� -FWFM�� EBUB 	àOBODJBMT
 JT LFQU TUSJDUMZ DPOàEFOUJBM VOMFTT JU JT BMTP BWBJMBCMF UISPVHI QVCMJD TPVSDFT
	F�H� B DPSQPSBUF SFHJTUSZ
 JO XIJDI DBTF JU NBZ CF SFQSPEVDFE JO SFTFBSDI SFQPSUT�

��
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��� %BUB 7BMJEBUJPO BOE 4DSFFOJOH

"MM EBUB DPMMFDUFE GSPN QVCMJD BOE QSJWBUF TPVSDFT BSF TVCKFDUFE UP EBUB WBMJEBUJPO BOE TDSFFOJOH QSPDFTTFT�
5IJT JODMVEFT JOWFTUJHBUJOH BCOPSNBM DIBOHFT GSPN QSJPS ZFBST� àOBODJBM SFTVMUT NJTTJOH EBUB BOE
QPUFOUJBM FSSPST� 4FQBSBUF UFNQMBUFT BSF VTFE GPS QVCMJD EBUB BOE GPS QSJWBUF EBUB UP FOTVSF UIBU EBUB
GSPN CPUI TPVSDFT BSF OPU BNBMHBNBUFE UPHFUIFS BT SFRVJSFE CZ UIF /%"T�

%BUB QPJOUT BSF FOUFSFE CZ EBUB BOBMZTUT JOUP B QSFGPSNBUUFE UFNQMBUF PO B DPNQBOZ�CZ�DPNQBOZ
CBTJT� 5IF UFNQMBUF JODMVEFT EBUB�WBMJEBUJPO SVMFT UP DPOUSPM GPS BDDVSBDZ NJTTJOH EBUB DBMDVMBUJPO
BOE GPSNBUUJOH� "GUFS UIF UFNQMBUF IBT CFFO QPQVMBUFE JU JT TVCKFDU UP GVSUIFS SPVOET PG TDSFFOJOH UP
HVBSBOUFF JUT JOUFHSJUZ BDDVSBDZ BOE DPNQMFUFOFTTmUIJT JODMVEFT UXP SPVOET PG IVNBO SFWJFX GPMMPXFE
CZ NVMUJQMF SPVOET PG MPHJDBM FSSPS DIFDLJOH�

5IF àSTU UXP SPVOET PG IVNBO SFWJFX BTTFTT UIBU UIF EBUB JOQVUT BSF SFBTPOBCMF BOE TFOTJCMF� 5IF
NVMUJQMF SPVOET PG MPHJDBM DIFDLT TDSFFO GPS FSSPOFPVT GPSNBUUJOH NJTTJOH EBUB EVQMJDBUF FOUSJFT BOE
EBUB UIBU GBMMT PVUTJEF B TFU SBOHF� 0OMZ XIFO BMM FSSPST SBJTFE EVSJOH UIFTF TDSFFOJOH SPVOET IBWF CFFO
BEESFTTFE BOE SFTPMWFE XJMM UIF EBUB CF UFOUBUJWFMZ BEEFE JOUP UIF EBUBCBTF�

"U UIF JOEFY MFWFM QFSGPSNBODF NFUSJDT BSF DBMDVMBUFE BOE DIFDLFE GPS BOPNBMJFT PS PVU�PG�SBOHF
SFTVMUT� 5IFTF JTTVFT BSF SBJTFE UP UIF EBUB UFBN BOE SFWJFX UFBN GPS GVSUIFS JOWFTUJHBUJPO� 0OMZ XIFO
TBUJTGBDUPSZ FYQMBOBUJPOT BSF QSPWJEFE BOE BMM FSSPST IBWF CFFO DMFBSFE XJMM UIF EBUBCBTF CF VQEBUFE
XJUI UIF àOBMJTFE EBUB TFU�

5IF BCPWF JT SFQFBUFE EVSJOH FWFSZ BOOVBM EBUB VQEBUF UP FOTVSF UIBU UIF GSFTI EBUB JOUSPEVDFE UP UIF
QMBUGPSN HPFT UISPVHI UIF TBNF WBMJEBUJPO BOE TDSFFOJOH QSPDFTT�

����� $POUSJCVUFE�%BUB 2VBMJUZ 3FWJFX

%BUB GSPN QSJWBUF TPVSDFT SBOHF GSPN CBTF�DBTF àOBODJBM NPEFMT UP BVEJUFE àOBODJBM TUBUFNFOUT�
4VCNJTTJPOT BSF SFDFJWFE PO B RVBSUFSMZ TFNJ�BOOVBMMZ PS ZFBSMZ CBTJT PS BU B GSFRVFODZ TUBUFE JO UIF
EBUB DPOUSJCVUPS�T DPOUSBDU� %VF UP UIF DPNNFSDJBM TFOTJUJWJUZ BOE /%" SFRVJSFNFOUT BMM DPOUSJCVUFE
EBUB XJMM CF TUPSFE JO B TFDVSFE EBUB SPPN� 0OMZ FNQMPZFFT UIBU IBWF CFFO QSF�BQQSPWFE XJMM IBWF
BDDFTT UP WJFX CVU OPU NPEJGZ UIF EBUB�

%BUB XJMM CF BOBMZTFE GPS UIF GPMMPXJOH�
�� *T UIF EBUB DPNNFSDJBMMZ TFOTJUJWF 
�� $BO UIJT JOGPSNBUJPO CF PCUBJOFE GSPN QVCMJD TPVSDFT 
�� "SF UIFSF TVGàDJFOU EBUB QPJOUT 
�� *T UIFSF B OFFE UP TUBOEBSEJTF UIF EBUB QSPWJEFE 

0ODF UIF EBUB IBT CFFO BOBMZTFE UIF EBUB BOBMZTU XJMM BDDPSE B iRVBMJUZ TDPSFu CBTFE PO QSFTFU DSJUFSJB
UIBU FODPNQBTT BDDVSBDZ DPNQMFUFOFTT BOE UJNFMJOFTT PG UIF EBUB TVCNJTTJPO� 'PS EBUB XJUI MPX
iRVBMJUZ TDPSFTu B EJBMPHVF XJMM CF PQFOFE XJUI UIF DPOUSJCVUPS UP BMJHO TVCNJTTJPOT XJUI CFTU QSBDUJDFT
BT TUBUFE JO &%)&$JOGSB %BUB $POUSJCVUPS $PEF PG $POEVDU� 5IJT XJMM BMTP JODMVEF VOEFSTUBOEJOH
BOE SFWJFXJOH UIF DPOUSJCVUPS�T TVCNJTTJPOT QSPDFTTFT BOE JG OFFEFE QSPWJEJOH SFDPNNFOEBUJPOT UP
SFTPMWF BOZ EJGàDVMUJFT GBDFE CZ UIF DPOUSJCVUPS EVSJOH UIF QSPDFTT�

��
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�� *OEFY 8FJHIUJOH

&%)&$JOGSB QVCMJTIFT UIF GVMM MJTU PG DPOTUJUVFOUT BOE UIFJS SFTQFDUJWF XFJHIUT GPS FBDI JOEFY 	BT QFS
UIF XFJHIUJOH TDIFNF
 JO UIF SFTQFDUJWF RVBSUFSMZ SFQPSUT�

5IFSF BSF UISFF BMUFSOBUJWF JOEFY�XFJHIUJOH TDIFNFT UIBU BSF DBMDVMBUFE�

● 7BMVF XFJHIUJOH�
● $BQQFE WBMVF XFJHIUJOH� BOE
● &RVBM XFJHIUJOH�

5IF SFGFSFODF DVSSFODZ PG BMM &%)&$JOGSB JOEJDFT XJMM CF JO &VSPT	&63
 GPS UIF &VSPQFBO SFHJPO PS
6OJUFE 4UBUFT EPMMBST 	64%
 GPS UIF SFTU PG UIF XPSME� "MM XFJHIUT BSF DBMDVMBUFE JO UIF SFGFSFODF DVSSFODZ
JSSFTQFDUJWF PG UIF DIPJDF PG UIF SFQPSUJOH DVSSFODZ PG UIF JOEFY�

5IF &%)&$JOGSB NFUIPEPMPHZ VTFE UP DPNQVUF UIF UISFF BMUFSOBUJWF JOEFY�DPOTUJUVFOU XFJHIUT UIBU
JT UIF GSBDUJPO PG UIF JOEFY JOWFTUFE JO FBDI JOEFY DPOTUJUVFOU JT FYQMBJOFE BT GPMMPXT�

��� 7BMVF 8FJHIUJOH

*O WBMVF�XFJHIUFE JOEJDFT FBDI DPOTUJUVFOU JOáVFODFT UIF JOEFY JO QSPQPSUJPO UP JUT WBMVF� 5IF XFJHIUT
BSF DBMDVMBUFE BU FBDI SFCBMBODJOH EBUF VTJOH UIF GPMMPXJOH GPSNVMB�

XJ,U = 7J,U
O∑
J
7J,U

XIFSF�
● XJ,U EFOPUFT XFJHIU PG DPOTUJUVFOU J BU UJNF U
● 7J,U EFOPUFT JOEFY DPOTUJUVFOU J �T FTUJNBUF PG GBJS WBMVF BU UJNF U� 5IF GBJS WBMVF JT FTUJNBUFE VTJOH UIF

NFUIPEPMPHZ BT EFTDSJCFE JO PVS &%)&$JOGSB 1SJWBUF *OGSBTUSVDUVSF "TTFU�1SJDJOH .FUIPEPMPHZ
XIJDI DBO CF PCUBJOFE GSPN UIF &%)&$JOGSB XFCTJUF�

*OEFY�DPOTUJUVFOU WBMVF XFJHIUT BSF DBMDVMBUFE JO UIF SFGFSFODF DVSSFODZ TP UIBU BMM DPOTUJUVFOU NBSLFU
WBMVFT EFOPNJOBUFE JO B EJGGFSFOU DVSSFODZ UIBO UIF SFGFSFODF DVSSFODZ BSF DPOWFSUFE BDDPSEJOHMZ�

*O PSEFS UP SFNPWF BOZ JNQBDU PG DVSSFODZ DIBOHF WBMVF XFJHIUT JO MPDBM DVSSFODZ JOEFY BSF DBMDVMBUFE
JO UIF SFGFSFODF DVSSFODZ CVU VTJOH UIF FYDIBOHF SBUFT àYFE BU POF QPJOU JO UJNF 	TFU UP +BOVBSZ �
����
� 8IFSFBT UJNF�WBSJBOU FYDIBOHF SBUFT BSF VTFE JO DVSSFODZ�TQFDJàD JOEJDFT�

��� $BQQFE 7BMVF 8FJHIUJOH

" DBQQFE WBMVF�XFJHIU JOEFY GPMMPXT UIF TBNF DBMDVMBUJPO NFUIPEPMPHZ BT UIF WBMVF�XFJHIUT TDIFNF
EFTDSJCFE BCPWF IPXFWFS QSFWFOUT BOZ TJOHMF DPOTUJUVFOU GSPN IBWJOH B EJTQSPQPSUJPOBUF JOáVFODF PO
UIF JOEFY�

��
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&%)&$JOGSB JNQPTFT B TJOHMF�DPNQBOZ MJNJU XIFSFCZ JOEJWJEVBM DPOTUJUVFOU�T XFJHIU XJMM CF DBQQFE
BU �� 	BO BSCJUSBSZ OVNCFS EFDJEFE CZ &%)&$JOGSB
� 5IFSFBGUFS UIF XFJHIUT PG UIF SFNBJOJOH JOEFY
DPOTUJUVFOUT BSF JODSFBTFE BT B DPOTFRVFODF PG SFEVDJOH UIF XFJHIUT PG UIF MBSHFS DPNQBOJFT� 5IF
XFJHIUT PG UIF VODBQQFE DPOTUJUVFOUT BSF UIFO DIFDLFE BOE JG UIFZ FYDFFE �� UIFZ BSF UIFO BMTP
DBQQFE BU ��� 5IJT JT BO JUFSBUJWF QSPDFTT UIBU JT SFQFBUFE VOUJM OP DPNQBOZ FYDFFET ���

��� &RVBM 8FJHIUJOH

&RVBM XFJHIUJOH TDIFNF HJWFT FBDI JOEFY DPOTUJUVFOU FRVBM SFQSFTFOUBUJPO JO UIF JOEFY TP UIBU FBDI
DPOTUJUVFOU NBLFT FYBDUMZ UIF TBNF DPOUSJCVUJPO UP UIF PWFSBMM JOEFY QFSGPSNBODF BU BMM UJNFT� *O
QBSUJDVMBS JOEFY�DPOTUJUVFOU FRVBM XFJHIUT BSF DBMDVMBUFE BT GPMMPXT�

XJ = �
/

XIFSF�
● / SFQSFTFOUT UIF OVNCFS PG JOEFY DPOTUJUVFOUT BU FBDI SFCBMBODJOH EBUF

��
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�� .FUSJDT

&%)&$JOGSB JOEJDFT SFáFDU UIF QFSGPSNBODF PG SFQSFTFOUBUJWF TFUT PG JOGSBTUSVDUVSF DPNQBOJFT UISPVHI
UJNF� #FDBVTF PG UIF QSFTFODF PG UXP UZQFT PG DBQJUBM EFCU BOE FRVJUZ &%)&$JOGSBEFSJWFT UXP UZQFT PG
JOGSBTUSVDUVSF JOEJDFT GSPN JUT VOJRVF HMPCBM TBNQMF� &%)&$JOGSB VOMJTUFE FRVJUZ JOEJDFT BOE &%)&$JOGSB
QSJWBUF EFCU JOEJDFT�

5IF &%)&$JOGSB JOEJDFT BSF POMZ DBMDVMBUFE JO UIF UPUBM SFUVSO TQBDF UBLJOH JOUP BDDPVOU EJWJEFOE BOE
DPVQPO QBZNFOUT BOE UIFJS TZTUFNBUJD SFJOWFTUNFOUT JO FRVJUZ BOE EFCU JOEJDFT SFTQFDUJWFMZ�

$PNQBOJFT JODMVEFE JO UIF &%)&$JOGSB HMPCBM TBNQMF BSF BMM JODMVEFE JO UIF &%)&$JOGSB FRVJUZ JOEJDFT�
)PXFWFS JODMVTJPO JO &%)&$JOGSB EFCU JOEJDFT EFQFOET PO UIF QSFTFODF PG TFOJPS EFCU JOTUSVNFOUT�

��� *OEFY 1FSGPSNBODF

����� 5PUBM 3FUVSO *OEFY 7BMVFT

&%)&$JOGSB JOEFY EBUB IBT CFFO HFOFSBUFE XJUI B WBMVF PG ���� BU� � +BOVBSZ ���� GPS JOEJDFT TUBSUJOH
PO PS CFGPSF UIJT EBUF BOE JODFQUJPO EBUF GPS JOEJDFT TUBSUJOH BGUFS UIJT EBUF�

4UBSUJOH GSPN B CBTF WBMVF PG ���� FBDI TVDDFTTJWF JOEFY WBMVF JT DBMDVMBUFE CZNVMUJQMZJOH UIF QSFDFEJOH
JOEFY WBMVF CZ 	� � RVBSUFSMZ SFUVSO
�

*OEFYU=� = ����

*OEFYU = *OEFYU−� × (� + 53U)

XIFSF�
● 53U JT UIF UPUBM SFUVSO PG UIF JOEFY BT DBMDVMBUFE JO TFDUJPO �����

����� 5PUBM *OWFTUNFOU 3FUVSO

5IF UPUBM SFUVSO JOEFY NFBTVSFT UIF PWFSBMM NBSLFU QFSGPSNBODF PG UIF JOEFY JODMVEJOH DBQJUBM BQQSF�
DJBUJPO BOE SFJOWFTUFE JODPNF GSPN SFHVMBS DPVQPO PS DBTI EJWJEFOE QBZNFOUT� "OZ DBTI EJTUSJCVUJPOT
BSF BTTVNFE UP CF SFJOWFTUFE CBDL JOUP UIF JOEFY PO DPVQPO EBUF � FY�EJWJEFOE EBUF PG UIF EJTUSJCVUJPO
BOE UIJT DPOUSJCVUFT UP UIF UPUBM SFUVSO JOEFY QFSGPSNBODF�

5PUBM SFUVSO JT DBMDVMBUFE BT UIF QFSDFOUBHF WBMVF DIBOHF QMVT OFU JODPNF BDDSVBM SFMBUJWF UP UIF JOJUJBM
WBMVF PG UIF BTTFU� 5IJT JT SFDPHOJTFE CZ UIF (MPCBM *OWFTUNFOU 1FSGPSNBODF 4UBOEBSET 	(*14¡
 ��

� � 5IF (*14 BSF WPMVOUBSZ TUBOEBSET DSFBUFE BOE BENJOJTUFSFE CZ UIF $'" *OTUJUVUF XJUI UIF QVSQPTF PG QSPWJEJOH BO JOEVTUSZ�XJEF
GSBNFXPSL GPS DPNQBSJOH àSNT� JOWFTUNFOU QFSGPSNBODF� 5IF TUBOEBSET BSF CBTFE PO UIF GVOEBNFOUBM QSJODJQMFT PG GVMM EJTDMPTVSF BOE GBJS
SFQSFTFOUBUJPO PG JOWFTUNFOU QFSGPSNBODF SFTVMUT�

��
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53U =
O∑

J

XJ,U−�(
7J,U,3FQ$$: + %J,U,3FQ$$:

7J,U−�,3FQ$$:
− �)

XIFSF�
● 53U EFOPUFT UIF UPUBM SFUVSO PG UIF JOEFY GPS UIF QFSJPE CFUXFFO U�� BOE U
● XJ,U−� SFQSFTFOUT BO JOEFY�DPOTUJUVFOU XFJHIU 	FJUIFS WBMVF XFJHIUFE DBQQFE WBMVF XFJHIUFE PS

FRVBMMZ XFJHIUFE
 BU UJNF U��
● 7J,U,3FQ$$: BOE 7J,U−�,3FQ$$: EFOPUF BO JOEFY�DPOTUJUVFOU GBJS WBMVF FYQSFTTFE JO UIF SFQPSUJOH DVSSFODZ

BU UIF FOE PG RVBSUFS U BOE U�� SFTQFDUJWFMZ
● %J,U,3FQ$$: EFOPUFT BO JOEFY�DPOTUJUVFOU DPVQPO�EJWJEFOE QBZNFOU CFUXFFO RVBSUFS U BOE U�� FYQSFTTFE

JO SFQPSUJOH DVSSFODZ

����� &YDFTT 3FUVSOT

&YDFTT SFUVSOT 	&3
 SFGFST UP UPUBM JOWFTUNFOU SFUVSO UIBU FYDFFET UIF SBUF PG SFUVSO PO B TFDVSJUZ UIBU
JT QFSDFJWFE UP CF SJTL GSFF�

&3U = 53U − 3G,U

XIFSF�
● &3U EFOPUFT UIF FYDFTT SFUVSO PG UIF JOEFY BU UJNF U
● 53U EFOPUFT UIF UPUBM SFUVSO PG UIF JOEFY BU UJNF U EFTDSJCFE JO TFDUJPO �����
● 3G,U EFOPUFT UIF SJTL�GSFF SBUF BU UJNF U

4JODF DIPJDF PG SJTL�GSFF TFDVSJUZ JNQBDUT UIF FYDFTT SFUVSO &%)&$JOGSB VTFT UXP EJGGFSFOU NFUIPET�

�� 6TF ��NPOUI 64% -*#03 SBUF BT UIF TUBOEBSE SJTL�GSFF SBUF GPS BMM JOEJDFT

&3TUE,U = 53U − 3G@TUE,U

XIFSF�
● &3TUE,U EFOPUFT UIF TUBOEBSE FYDFTT SFUVSO PG UIF JOEFY BU UJNF U
● 53U EFOPUFT UIF UPUBM SFUVSO PG UIF JOEFY BU UJNF U EFTDSJCFE JO TFDUJPO �����
● 3G@TUE,U EFOPUFT UIF TUBOEBSE SJTL�GSFF SBUF BU UJNF U 	��NPOUI 64% -*#03


�� $PNQVUF B XFJHIUFE BWFSBHF PG UIF JOEJWJEVBM DPOTUJUVFOUT� FYDFTT SFUVSOT

&3MPDBM,U =
O∑

J=�

(XJ,U−� × &3J,U)

XIFSF�
● &3MPDBM,U EFOPUFT UIF MPDBM FYDFTT SFUVSO PG UIF JOEFY BU UJNF U
● O EFOPUFT UIF OVNCFS PG DPOTUJUVFOUT JO UIF JOEFY
● XJ,U−� EFOPUFT UIF XFJHIU PG DPOTJUVFOU J BU UJNF U��
● &3J,U EFOPUFT UIF FYDFTT SFUVSO PG DPOTJUVFOU J BU UJNF U

��
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.FBO FYDFTT SFUVSO JT UIF BWFSBHF RVBSUFSMZ FYDFTT SFUVSO PG UIF JOEFY

¯&35 = �
5

5∑

U=�

&3U

XIFSF�
● ¯&35 EFOPUFT UIF NFBO FYDFTT SFUVSO PG UIF JOEFY PWFS UIF IPSJ[PO
● 5 EFOPUFT UIF OVNCFS PG QFSJPET JO UIF UJNF IPSJ[PO
● &3U EFOPUFT UIF FYDFTT SFUVSO PG UIF JOEFY BU UJNF U

����� "OOVBMJTFE 3BUF PG 3FUVSO BU %JGGFSFOU )PSJ[POT

5IF BOOVBMJTFE SBUF PG SFUVSO 	"33
 JT HFPNFUSJD UJNF�XFJHIUFE BOE DBMDVMBUFE CZ DPNQPVOEJOH JOEFY�
MFWFM QFSJPE SFUVSOT� 5IF NFBTVSF HJWFT BO FRVBM XFJHIU UP FBDI QFSJPE� "33O JT SFQPSUFE JO WBSJPVT
IPSJ[POT� DVSSFOU RVBSUFS � ZFBS � ZFBST � ZFBST �� ZFBST BOE SBUF TJODF JODFQUJPO PG UIF JOEFY�

"33O = [(� + 53�) × (� + 53�) × ... × (� + 53O)]
�
O − �

XIFSF�
● "33O JT UIF BOOVBMJTFE SBUF PG SFUVSO GPS B HJWFO QFSJPE PG UJNF O
● 53O EFOPUFT UIF RVBSUFSMZ UPUBM SFUVSO PG UIF JOEFY EFTDSJCFE JO TFDUJPO �����
● O EFOPUFT UIF HJWFO UJNF QFSJPE

����� *OEFY :JFME UP .BUVSJUZ

5IF JOEFY ZJFME UP NBUVSJUZ 	:5.
 DBO CF DBMDVMBUFE FJUIFS CZ XFJHIUJOH UIF BWFSBHF ZJFME PG UIF
DPOTUJUVFOUT CZ WBMVF XFJHIUT PS CZ EVSBUJPO XFJHIUT�

7BMVF XFJHIUFE

5IF WBMVF�XFJHIUFE :5. PG UIF JOEFY HJWFT B GBJS JOEJDBUPS PG PWFSBMM JOUFSFTU SBUFT QSFWBJMJOH JO UIF
NBSLFU BU BOZ QPJOU PG UJNF� 5IF DBMDVMBUJPO UBLFT UIF XFJHIUFE BWFSBHF PG JOEJWJEVBM DPOTUJUVFOUT�
ZJFME UP NBUVSJUZ XJUI UIF XFJHIU PG FBDI DPOTUJUVFOU�T GBJS WBMVF�

*OEFY :5.U =

O∑
J=�

(7J,U × :J,U)
O∑
J=�
7J,U

XIFSF�
● 7J,U EFOPUFT DPOTUJUVFOU J �T FTUJNBUF PG GBJS WBMVF BU UJNF U
● :J,U EFOPUFT UIF ZJFME UP NBUVSJUZ GPS UIF DPOTUJUVFOU J BU UJNF U

%VSBUJPO XFJHIUFE

5IF EVSBUJPO�XFJHIUFE :5. PG UIF JOEFY HJWFT B CFUUFS BQQSPYJNBUJPO PG UIF USVF ZJFME PG UIF JOEFY JG
UIF EVSBUJPOT PG UIF JOEJWJEVBM JOEFY DPOTUJUVFOUT BSF WFSZ EJGGFSFOU GSPN POF BOPUIFS�

��
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*OEFY :5.U =

O∑
J=�

(7J,U × :J,U ×.%J,U)
O∑
J=�

(7J,U ×.%J,U)

XIFSF�
● .%J,U EFOPUFT UIF NPEJàFE EVSBUJPO PG UIF DPOTUJUVFOU J BU UJNF U EFTDSJCFE JO TFDUJPO �����
● 7J,U EFOPUFT DPOTUJUVFOU J �T FTUJNBUF PG GBJS WBMVF BU UJNF U
● :J,U EFOPUFT UIF ZJFME UP NBUVSJUZ GPS UIF DPOTUJUVFOU J BU UJNF U

����� *ODPNF SFUVSO

*ODPNF SFUVSO PS EJWJEFOE ZJFME NFBTVSFT UIF JODPNF SFDFJWFE JO SFMBUJPO UP UIF JOJUJBM WBMVF PG UIF
BTTFU� *U JHOPSFT DBQJUBM HBJOT� 5IF JOEFY�MFWFM JODPNF SFUVSO JT DBMDVMBUFE BT UIF XFJHIUFE BWFSBHF VTJOH
UIF GBJS WBMVF PG FBDI DPOTUJUVFOU�

*OEFY JODPNF SFUVSOU =
O∑

J=�

(XJ,U−� × %J,U,3FQ$$:
7J,U−�,3FQ$$:

)

XIFSF�
● %J,U,3FQ$$: EFOPUFT BO JOEFY�DPOTUJUVFOU DPVQPO�EJWJEFOE QBZNFOU JO UIF RVBSUFS CFUXFFO UJNFT U

BOE U�� FYQSFTTFE JO SFQPSUJOH DVSSFODZ
● 7J,U−�,3FQ$$: EFOPUFT DPOTUJUVFOU J �T GBJS WBMVF FTUJNBUF BU UJNF U�� FYQSFTTFE JO SFQPSUJOH DVSSFODZ
● XJ,U−� EFOPUFT UIF XFJHIU PG DPOTUJUVFOU J BU UJNF U��

����� 'SFF DBTI áPX ZJFME

'SFF DBTI áPX ZJFME JT DPNQVUFE BT UIF SBUJP PG GSFF DBTI áPX UP UIF JOJUJBM WBMVF PG UIF BTTFU� *U JHOPSFT
DBQJUBM HBJOT� 5IF JOEFY�MFWFM ZJFME JT DBMDVMBUFE BT UIF XFJHIUFE BWFSBHF VTJOH UIF GBJS WBMVF PG FBDI
DPOTUJUVFOU�

'SFF DBTI áPX ZJFMEU =
O∑

J=�

(XJ,U−� × '$'J,U,3FQ$$:
7J,U−�,3FQ$$:

)

XIFSF�
● '$'J,U,3FQ$$: EFOPUFT UIF GSFF DBTI áPX PG DPOTJUVFOU J BU UJNF U FYQSFTTFE JO SFQPSUJOH DVSSFODZ
● 7J,U−�,3FQ$$: EFOPUFT DPOTUJUVFOU J �T GBJS WBMVF FTUJNBUF BU UJNF U�� FYQSFTTFE JO SFQPSUJOH DVSSFODZ
● XJ,U−� EFOPUFT UIF XFJHIU PG DPOTUJUVFOU J BU UJNF U��

����� $BQJUBM (SPXUI

$BQJUBM HSPXUI PS JOEJSFDU SFUVSO NFBTVSFT UIF DIBOHF JO BTTFU�T WBMVF PWFS B QFSJPE PG UJNF SFMBUJWF UP
UIF JOJUJBM WBMVF� 5IF JOEFY�MFWFM DBQJUBM HSPXUI JT DBMDVMBUFE BT UIF XFJHIUFE BWFSBHF VTJOH UIF NBSLFU
WBMVF PG FBDI DPOTUJUVFOU�

��
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$BQJUBM HSPXUIU =
O∑

J=�

(XJ,U−� × 7J,U,3FQ$$:
7J,U−�,3FQ$$:

− �)

XIFSF�
● 7J,U,3FQ$$: BOE 7J,U−�,3FQ$$: EFOPUF DPOTUJUVFOU J �T GBJS WBMVF FTUJNBUFT BU UJNFT U BOE U�� SFTQFDUJWFMZ
● XJ,U−� EFOPUFT UIF XFJHIU PG DPOTUJUVFOU J BU UJNF U��

��� 3JTL "OBMZUJDT

����� 4UBOEBSE %FWJBUJPO

4UBOEBSE EFWJBUJPO (σ) BMTP LOPXO BT WPMBUJMJUZ NFBTVSFT IPX EJTQFSTFE SFUVSOT BSF BSPVOE UIF BWFSBHF�
" IJHIFS TUBOEBSE EFWJBUJPO JOEJDBUFT UIBU SFUVSOT BSF TQSFBE PVU PWFS B MBSHFS SBOHF PG WBMVFT IFODF
NPSF WPMBUJMF�

"TTFU�MFWFM SJTL NFBTVSF

(JWFO B UJNF TFSJFT PG QSJDFT GPS BOZ SFMFWBOU VOMJTUFE JOGBTUSVDUVSF BTTFU 	EFCU PS FRVJUZ
 SFUVSOT BSF
DPNQVUFE BT

ŜJ,U,U+� = MPH
1̂J,U+� + $'J,U+�

1̂J,U

XIFSF 1̂J EFOPUFT NPEFM�JNQMJFE QSJDFT BOE $'J JT UIF SFBMJTFE DBTIáPX�

.PEFM�JNQMJFE QSJDFT GPS UIF OFYU QFSJPE 1̂J,U+� BSF DPNQVUFE VTJOH QSFEJDUFE WBSJBCMFT TVDI BT QSJDFT
PG SJTL GBDUPST BOE SJTL�GSFF SBUFT GPS UIF OFYU QFSJPE� )FODF UIFTF QSJDFT BSF VODFSUBJO BOE GBMM JO B
SBOHF EFQFOEJOH PO UIF SBOHF PG QSFEJDUFE WBMVFT GPS UIF VOEFSMZJOH WBSJBCMFT� "T B SFTVMU UIF TUBOEBSE
EFWJBUJPO PG QSJDF DBO CF XSJUUFO BT

σ(1J,U) = ∂1J,U
∂3G

σ(3G) +
∑

L

∂1J,U
∂λL

σ(λL) +
∑

L

∂1J,U
∂βJ,L

σ(βL) 	���


XIFSF UIF àSTU UFSN ∂1J,U
∂3G

σ(3G) SFáFDUT UIF VODFSUBJOUZ JO UIF QSFEJDUFE QSJDF BSJTJOH GSPN VODFSUJBOUZ
JO SJTL�GSFF SBUFT UIF TFDPOE UFSN

∑
L

∂1J,U
∂λL σ(λL) SFáFDUT UIF VODFSUBJOUZ JO UIF QSFEJDUFE QSJDF BSJTJOH

GSPN VODFSUBJOUZ JO FTUJNBUFE QSJDFT PG L SJTL GBDUPST BOE UIF UIJSE UFSN
∑

L
∂1J,U
∂βJ,L

σ(βL) SFáFDUT UIF
VODFSUBJOUZ JO UIF QSFEJDUFE QSJDF BSJTJOH GSPN UIF VODFSUBJOUZ JO UIF QSPKFDU�T MPBEJOH UP L SJTL GBDUPST�

5IVT UIF FTUJNBUFE WPMBUJMJUZ PG SFUVSOT σJ,U SFáFDUT�

● UIF WPMBUJMJUZ PG UIF SJTL�GSFF�SBUF UFSN TUSVDUVSF σ(3G)�
● WPMBUJMJUZ PG GPSFDBTUFE DBTI áPXT σ($'J)�
● VODFSUBJOUZ XJUI XIJDI UIF QSJDFT PG SJTL GBDUPST BSF FTUJNBUFE σ(λ)� BOE
● VODFSUBJOUZ XJUI XIJDI UIF GBDUPS MPBEJOHT BSF FTUJNBUFE σ(β)�

5IFTF UISFF TPVSDFT PG VODFSUBJOUZ�DBTI áPXT SJTL�GSFF SBUFT FYQFDUFE SJTL QSFNJB BOE GBDUPS MPBEJOHT�
DBQUVSF UIF GVMM SBOHF PG VODFSUBJOUZ GPS UIF GVUVSF QSJDF PG BO BTTFU BOE UIF WPMBUJMJUZ FTUJNBUF TVNNBSJTFT
UIF DPNCJOFE FGGFDU PG BMM UIFTF TPVSDFT PG VODFSUBJOUZ�

5IJT WPMBUJMJUZ NFBTVSF JT UIVT DPOTUSVDUFE JO B iCPUUPN�VQu GBTIJPO CZ FTUJNBUJOH BOE BHHSFHBUJOH
JOEJWJEVBM TPVSDFT PG VODFSUBJOUZ� 4PNF BTTFUT NBZ CF SJTLZ CFDBVTF UIFJS DBTI áPXT BSF SJTLJFS 	IJHIFS

��
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σ($')
 TPNF BTTFUT NBZ CF SJTLZ CFDBVTF UIFZ PSJHJOBUF JO DPVOUSJFT XIFSF SJTL�GSFF SBUFT BSF WPMBUJMF
	σ(3G)
 TPNF BTTFUT NBZ CF SJTLZ CFDBVTF UIFJS GBDUPS MPBEJOHT BSF VODFSUBJO 	σ(βL)
 BOE TPNF NBZ CF
SJTLZ CFDBVTF UIFZ IBWF B IJHIFS FYQPTVSF UP NPSF WPMBUJMF SJTL�GBDUPS QSJDFT 	σ(λ)
�

%FQFOEJOH PO UIF JOWFTUNFOU PCKFDUJWF EJGGFSFOU TPVSDFT PG VODFSUBJOUZ NBZ NBUUFS NPSF PS MFTT GPS
EJGGFSFOU JOWFTUPST BOE UIFZ NBZ KVTUJGZ EJGGFSFOU BMMPDBUJPOT UP BTTFUT XJUI EJGGFSFOU VOEFSMZJOH TPVSDFT
PG SJTL FWFO JG UIFZ FYIJCJU TJNJMBS MFWFMT PG BHHSFHBUF WPMBUJMJUZ�

*OEFY�MFWFM SJTL NFBTVSF

"U UIF JOEFY MFWFM UIF QPSUGPMJP SJTL JT FTUJNBUFE CZ SFMZJOH PO UIF NVMUJ�GBDUPS NPEFM VTFE UP DPNQVUF
BTTFU WBMVFT BOE SFUVSOT�

*O UIF NVMUJ�GBDUPS NPEFM UIF FYQFDUFE FYDFTT SFUVSO PG FBDI BTTFU SJ DBO CF SFQSFTFOUFE BT�

SJ = &(3J) − 3G = βJ,�G� + · · · + βJ,,G, + εJ 	���


XIFSF βJ,L JT UIF BTTFU FYQPTVSF UP GBDUPS L GL JT UIF GBDUPS SFUVSO UP CF FTUJNBUFE BOE εJ JT UIF TQFDJàD
SFUVSO�

1PSUGPMJP SJTL DBO UIFO CF DBMDVMBUFE BT�

σ̂1 =
√
X5ΩX

XIFSF X JT B O× � XFJHIUT NBUSJY PG UIF BTTFUT Ω JT B O× O DPWBSJBODF NBUSJY PG BTTFUT

$PWBSJBODF CFUXFFO BTTFUT JT DPNQVUFE BT GPMMPXT�

�� 4JODF FBDI BTTFU�T SFUVSO JT EFTDSJCFE CZ GBDUPST àSTU UIF DPWBSJBODFT 	ωL�,L�
 CFUXFFO UIFTF GBDUPST
BSF DPNQVUFE� *U SFRVJSFT FTUJNBUJOH DPSSFMBUJPOT CFUXFFO UIF GBDUPST�
● 4BNQMF DPSSFMBUJPO FTUJNBUFT BSF TVCKFDU UP EJNFOTJPOBMJUZ JTTVFT� MJNJUFE EBUB IJTUPSZ BOE TQBSTF

GSFRVFODZ OPOTUBUJPOBSZ BOE SBOL EFàDJFOU�
● " #BZFTJBO EZOBNJD NPEFM JT VTFE UP QSPEVDF UJNF�WBSZJOH FTUJNBUFT PG GBDUPS DPSSFMBUJPO� .PSF

EFUBJMT BCPVU UIF FTUJNBUJPO PG GBDUPS DPSSFMBUJPOT BSF HJWFO JO UIF &%)&$JOGSB6OMJTUFE *OGBSTUSVDUVSF
"TTFU 1SJDJOH .FUIPEPMPHZ�

�� 5IFO UIF DPWBSJBODFT PG FBDI BTTFU BSF EFSJWFE BU FBDI QPJOU JO UJNF

$07O,N =
,∑

L�,L�=�

βO,L�ωL�,L�βN,L� + σO,N 	���


XIFSF $07O,N JT UIF DPWBSJBODF PG BTTFUT O BOE N

βO,L� UIF FYQPTVSF PG BTTFU O UP GBDUPS L�

ωL�,L� UIF DPWBSJBODF PG GBDUPS L� XJUI GBDUPS L�

σO,N UIF TQFDJàD DPWBSJBODF PG BTTFUT O BOE N,

XIJDI JT [FSP CZ EFTJHO VOMFTT O = N, JO XIJDI DBTF JU JT UIF TQFDJàD WBSJBODF PG UIF BTTFU�

��
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5IJT DBO CF SFQSFTFOUFE JO NBUSJY OPUBUJPO BT GPMMPXT�

Ω =βωβ5 + σ 	���


XIFSF Ω JT B O× O DPWBSJBODF NBUSJY PG BTTFUT

XIFSF ω JT B L× L DPWBSJBODF NBUSJY PG GBDUPST

β JT B O× L NBUSJY PG BTTFU FYQPTVSFT UP GBDUPST

σ JT B O× O NBUSJY PG TQFDJàD DPWBSJBODFT PG BTTFUT

����� 4IBSQF 3BUJP

5IF 4IBSQF SBUJP JT DBMDVMBUFE CZ EJWJEJOH UIF NFBO FYDFTT SFUVSO PG UIF JOEFY CZ JUT WPMBUJMJUZ BOOVBMJ[FE
PWFS UIF IPSJ[PO VOEFS DPOTJEFSBUJPO� *O TPNF ZFBST UIF SJTL�GSFF SBUF VTFE UP DPNQVUF FYDFTT SFUVSOT
DBO CF OFHBUJWF� 5IF IJHIFS UIF 4IBSQF SBUJP UIF IJHIFS UIF FYDFTT SFUVSOT GPS B VOJU PG SJTL�

435 =
¯&35
σ5

XIFSF�
● ¯&35 EFOPUFT UIF BOOVBMJTFE NFBO FYDFTT SFUVSO PG UIF JOEFY EFTDSJCFE JO TFDUJPO �����
● σ5 EFOPUFT UIF BOOVBMJTFE WPMBUJMJUZ PG UIF JOEFY

&%)&$JOGSB QVCMJTIFT UXP TIBSQF SBUJPT J�F� TUBOEBSE BOE MPDBM EFQFOEJOH PO UIF SJTL�GSFF SBUF BOE
FYDFTT SFUVSO VTFE GPS DBMDVMBUJPO BT FYQMBJOFE JO TFDUJPO ������

����� "WFSBHF %VSBUJPO

.PEJàFE EVSBUJPO JT UIF BQQSPYJNBUF QFSDFOUBHF DIBOHF JO QSJDF GPS B ����CBTJT�QPJOU DIBOHF JO
JOUFSFTU SBUFT UIBU JT UIF JOUFSFTU SBUF TFOTJUJWJUZ� *O HFOFSBM UIF MPOHFS UIF NPEJàFE EVSBUJPO UIF
NPSF TFOTJUJWF 	IJHIFS áVDUVBUJPOT
 UIF JOEFY JT UP DIBOHFT JO JOUFSFTU SBUFT� 5IF BWFSBHF EVSBUJPO PG
UIF JOEFY JT DBMDVMBUFE BT UIF XFJHIUFE BWFSBHF NPEJàFE EVSBUJPO PG BMM UIF BTTFUT JO UIF JOEFY�

"WFSBHF %VSBUJPOU =
∑

J(.%J,U × 7J,U)∑
J 7J,U

XIFSF .%J,U JT UIF NPEJàFE EVSBUJPO PG BTTFU J BU UJNF U

7J,U SFQSFTFOUT UIF GBJS WBMVF FTUJNBUF PG BTTFU J BU UJNF U

.% NPEJàFE EVSBUJPO JT DBMDVMBUFE BT�

��
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.%U = − �
1U
δ1U
δSG

= �
1U

5∑

τ=U+�

(τ − U) × $'τ
(� + SG,U,τ + SY,τ)τ−U+�

XIFSF δ1U JT QSJDF DIBOHF PG BO BTTFU CZ BO JOàOJUFTJNBM DIBOHF JO SJTL�GSFF SBUF(δSG)
$'τ DBTI áPXT BU UJNF τ

5 SFQSFTFOUT NBUVSJUZ PG BO BTTFU

SG,U,τ SFQSFTFOUT SJTL�GSFF SBUF BU UJNF U

SY,τ SFQSFTFOUT B SBOEPN DIBOHF JO UIF SJTL�GSFF SBUF

����� 7BMVF BU 3JTL

7BMVF BU 3JTL 	7B3
 JT B TUBUJTUJDBM UFDIOJRVF VTFE UP NFBTVSF BOE RVBOUJGZ UIF MFWFM PG àOBODJBM SJTL
XJUIJO UIF àSN QPSUGPMJP PS JOEFY PWFS B TQFDJàD UJNF GSBNF�

7B3 JT DBMDVMBUFE CZ BTTFTTJOH UIF BNPVOU PG QPUFOUJBM MPTT UIF QSPCBCJMJUZ PG PDDVSSFODF GPS UIF
BNPVOU PG MPTT BOE UIF UJNF GSBNF� " �� ��NPOUI 7B3 PG �� NFBOT UIBU UIFSF JT B �� DIBODF
PG UIF BTTFU�QPSUGPMJP�JOEFY EFDMJOJOH JO WBMVF CZ �� EVSJOH UIF ��NPOUI UJNF GSBNF�

&%)&$JOGSB VTFT QBSBNFUSJD BQQSPBDI GPS 7B3 DPNQVUBUJPO XJUI BO JOIFSFOU BTTVNQUJPO UIBU SFUVSOT
BSF OPSNBMMZ EJTUSJCVUFE� 7B3 JT DBMDVMBUFE BU B HJWFO QPJOU JO UJNF VTJOH UPUBM JOEFY SFUVSO BOE WPMBUJMJUZ
TJODF UIF UPUBM JOEFY SFUVSOT BSF CBTFE PO NFEJBO GBJS WBMVF FTUJNBUFT PG JOEJWJEVBM DPOTUJUVFOUT BOE
UIF WPMBUJMJUZ JT DSPTT�TFDUJPOBM�

7B3U = (53U − ;D × σU) × 7U

XIFSF�
● 53U JT UIF UPUBM SFUVSO PG UIF JOEFY BU UJNF U EFTDSJCFE JO TFDUJPO �����
● ;D JT JOWFSTF PG UIF OPSNBM EJTUSJCVUJPO GPS D 	XIJDI JT ��α XIFSF α JT UIF MFWFM PG TJHOJàDBODF

● σU JT UIF WPMBUJMJUZ PG UIF JOEFY BU UJNF U
● 7U JT UIF WBMVF PG UIF JOEFY BU UJNF U

����� .BYJNVN %SBXEPXO

" NBYJNVN ESBXEPXO 	.%%
 JT UIF NBYJNVN EFDMJOF JO UIF WBMVF PG UIF JOEFY DBMDVMBUFE BT UIF
EJGGFSFODF CFUXFFO B QFBL UP B USPVHI PG UIF JOEFY CFGPSF B OFX QFBL JT BDIJFWFE� 5IF WBMVF PG UIF
JOEFY JT CBTFE PO UPUBM SFUVSOT PG UIF JOEFY BT DBMDVMBUFE JO TFDUJPO ������ *U JT BO JOEJDBUPS PG EPXOTJEF
SJTL PWFS B TQFDJàD UJNF QFSJPE� *U JT VTVBMMZ RVPUFE BT B QFSDFOUBHF PG UIF QFBL WBMVF�

.%%U = *OEFY 1FBL − *OEFY 5SPVHI
*OEFY 1FBL

��
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��� 1FSGPSNBODF "UUSJCVUJPO

����� *OEFY 'BDUPS &YQPTVSFT

1PSUGPMJP�SJTL FTUJNBUJPO DBO CF BDIJFWFE CZ FTUJNBUJOH B GBDUPS NPEFM UIBU EFTDSJCFT BTTFU�SFUVSO
DPNPWFNFOUT�

SJ,U+� = SG,U+� +
∑

L

[β'L,U+�|U'L] + ϵJ,U+�

8IFSF�

● SJ,U+� JT UIF SFUVSO PG FBDI BTTFU
● L JT UIF SJTL GBDUPS
● β'L,U+�|U JT UIF BTTFU FYQPTVSF UP GBDUPS L
● 'L JT UIF GBDUPS SFUVSO UP CF FTUJNBUFE
● ϵJ,U+� JT UIF TQFDJàD SFUVSO

����� $IPJDF PG 'BDUPST

8F FTUJNBUF UIF FGGFDU PG B EP[FO QPUFOUJBM GBDUPST UIBU BSF SFMFWBOU UP JOGSBTUSVDUVSF JOWFTUNFOUT BOE
NBZ CF VTFE JO B DSPTT�TFDUJPOBM SFHSFTTJPO PG FYQFDUFE SFUVSOT� 4PNF PG UIFTF GBDUPST POMZ BQQMZ UP
FRVJUZ JOWFTUNFOUT TVDI BT iNPNFOUVNu PS iQSPàUBCJMJUZu XIJMF PUIFST EP OPU BQQMZ UP JOGSBTUSVDUVSF
DPSQPSBUFT� FRVJUZ MJLF iUFSN�u

"O JNQPSUBOU MJNJUBUJPO JT UIBU OFX JOGSBTUSVDUVSF JOWFTUNFOUT IBWF OP BDDPVOUT USBDL SFDPSET BOE
TUBOEBSE NFBTVSFT PG QSPàUBCJMJUZ PS FWFO NFBOJOHGVM CPPL WBMVFT BSF OPU OFDFTTBSJMZ BWBJMBCMF GPS
UIFN� /FWFSUIFMFTT OVNFSPVT OFX QSJDFT BSF PCTFSWBCMF POMZ BU UIF JOJUJBMmPS HSFFOàFMEmTUBHF XIFO
UIF JOWFTUNFOU JT NBEF NBLJOH UIF VTF PG TUBOEBSE NFUSJDT GPS GBDUPS DPOTUSVDUJPO NPSF EJGàDVMU�
● (FOFSJD SJTL GBDUPST JODMVEF�

�� 5IF TJ[F FGGFDU NFBTVSFE VTJOH TUBOEBSEJTFE UPUBM BTTFUT 	UBLJOH JOUP BDDPVOU UIF JNQBDU PG UIF
HSFFOàFME TUBHF BOE VTJOH UIF NBYJNVN WBMVF EVSJOH UIF àSTU �� ZFBST
�

�� 5IF WBMVF 	FRVJUZ POMZ
 FGGFDU QSPYJFE CZ UIF àSNT�T GSFF DBTI áPX UP FRVJUZ SFUFOUJPO SBUF
JOEJDBUJOH IPX NVDI PG JUT GSFF DBTI áPX UP FRVJUZ UIF àSN JT BCMF UP EJTUSJCVUF BT TIBSFIPMEFS
QBZPVUT�

�� .PNFOUVN XIJDI DBO CF NFBTVSFE GPS CSPXOàFME BTTFUT UIBU USBEF JO TFDPOEBSZ NBSLFUT VTJOH
MBHHFE SFUVSOT�

�� 5IF JNQBDU PG MJRVJEJUZ XIJDI JT FYQFDUFE UP CF B OPOMJOFBS GVODUJPO PG TJ[F NFBTVSFE VTJOH UIF
TUBOEBSEJTFE TRVBSF PG UPUBM BTTFUT�

�� 5IF JNQBDU PG SFMBUJWF WPMBUJMJUZ PO FYQFDUFE SFUVSOT NFBTVSFE VTJOH UIF DPOEJUJPOBM TUBOEBSE
EFWJBUJPO PG DBTI áPX BWBJMBCMF GPS EFCU TFSWJDF 	$'"%4
�

�� 5IF JOWFTUNFOU 	FRVJUZ POMZ
 GBDUPS NFBTVSFE CZ UIF TUBOEBSEJTFE DIBOHF JO UPUBM BTTFUT� 'PS
(SFFOàFME QSPKFDUT UIJT JODMVEFT UIF FYQFDUFE DIBOHF VOUJM PQFSBUJPO TUBSU� GPS CSPXOàFME QSPKFDUT
UIJT JODMVEFT UIF DIBOHF JO UPUBM BTTFUT PWFS UIF QBTU UISFF ZFBST�

�� 5IF FGGFDU PG QSPàUBCJMJUZ 	FRVJUZ POMZ
 NFBTVSFE BT UIF SBUJP PG GVUVSF EJWJEFOET UP UPUBM FYQFDUFE
FRVJUZ JOWFTUNFOU�

��
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�� 5IF UFSN GBDUPS 	JOGSBTUSVDUVSF QSPKFDU POMZ
 NFBTVSFE VTJOH BO FTUJNBUF PG EVSBUJPO BOE DPOWFYJUZ
HJWFO UIF àSN�T GVUVSF EFCU PS FRVJUZ DBTI áPXT�

�� $SFEJU SJTL NFBTVSFE VTJOH UIF DVSSFOU EFGBVMU QSPCBCJMJUZ DPNQVUFE BT B GVODUJPO PG UIF EFCU�
TFSWJDF�SBUJP FYQFDUFE WBMVF BOE WPMBUJMJUZ�

● *OGSBTUSVDUVSF�TQFDJàD SJTL GBDUPST JODMVEF�
�� -JGFDZDMF FGGFDUT NFBTVSFE CZ VTJOH UIF MPH PG BHF 	OVNCFS PG ZFBST PG PQFSBUJPO
 BOE�PS UIF

FYQPOFOUJBM PG UJNF UP NBUVSJUZ�
�� #VTJOFTT�NPEFM�SJTL FGGFDUT BT EFàOFE VOEFS UIF àSTU (*$$4ȉ QJMMBS NFBTVSFE VTJOH EVNNZ

WBSJBCMFT�
�� *OEVTUSZ FGGFDUT BT EFàOFE BT CSPBE (*$$4ȉ DMBTTFT PG JOEVTUSJBM BDUJWJUZ BMTP NFBTVSFE VTJOH

EVNNZ WBSJBCMFT�
�� $PVOUSZ FGGFDUT BSF NFBTVSFE VTJOH DPVOUSZ�TQFDJàD NBDSPWBSJBCMFT TVDI BT UIF MPH PG JOUFSFTU

SBUF PS (%1 HSPXUI�
�� $PSQPSBUF�HPWFSOBODF FGGFDUT BT EFàOFE VOEFS UIF GPVSUI(*$$4ȉ QJMMBS BSF QSPYJFE VTJOH EVNNJFT

● 'PSFDBTUJOH SJTL� .PEFMJOH VODFSUBJOUZ JT NFBTVSFE CZ UIF PVU�PG�TBNQMF QSFEJDUJPO FSSPS PG UIF DBTI
áPX GPSFDBTU

��� $PODFOUSBUJPO .FBTVSFT

����� &GGFDUJWF /VNCFS PG #FUT

5IF FGGFDUJWF OVNCFS PG CFUT 	&/#
 JT GPSNBMMZ EFàOFE BT UIF EJTQFSTJPO PG GBDUPS FYQPTVSF EJTUSJCVUJPO�
*O WBMVF�XFJHIUFE QPSUGPMJPT UIF &/# JT MPXFS UIBO UIF OVNCFS PG QPSUGPMJP DPOTUJUVFOUT� *O BO FRVBMMZ
XFJHIUFE QPSUGPMJP UIF &/# NVTU CF FRVBM UP UIF OVNCFS PG DPOTUJUVFOUT GPS B VOJWFSTF PG BTTFUT XJUI
FRVBM WPMBUJMJUZ BOE QBJSXJTF DPSSFMBUJPO WBMVFT�

*U DBO CF DBMDVMBUFE BT UIF JOWFSTF PG UIF )FSàOEBIM�)JSTDINBO JOEFY 	))*
 XIJDI JT B NFBTVSF PG
NBSLFU DPODFOUSBUJPO�

&/# = �
))*

= �
O∑
J=�
X�
J

XIFSF�
● X�

J JT UIF TRVBSF PG UIF WBMVF XFJHIU PG FBDI DPOTUJUVFOU JO UIF JOEFY BT DBMDVMBUFE JO DIBQUFS �

��� $POTUJUVFOU 7BMVBUJPO 3BUJPT

'PS UIF QVSQPTF PG VOEFSTUBOEJOH BTTFU�MFWFM QFSGPSNBODF GPS &%)&$JOGSB�T VOMJTUFE FRVJUZ JOEJDFT
&%)&$JOGSB BMTP QVCMJTIFT BOE DBMDVMBUFT WBSJPVT QFSGPSNBODF SBUJPT� 5IFTF SBUJPT BSF BMTP DBMDVMBUFE
BU UIF JOEFY MFWFM VTJOH B XFJHIUFE�BWFSBHF BQQSPBDI�

��
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����� 1SJDF UP #PPL

5IF QSJDF UP CPPL 	1�#7
 SBUJP JT VTFE UP NFBTVSF UIF WBMVF PG BO JOEFY�

1�#7J = 7J
#7J

XIFSF�
● 7J JT UIF NFEJBO FTUJNBUF PG GBJS WBMVF PG DPOTUJUVFOU J
● #7J JT UIF ��ZFBS USBJMJOH BWFSBHF CPPL WBMVF PG DPOTUJUVFOU J

����� 1SJDF UP &BSOJOHT

5IF QSJDF�UP�FBSOJOHT 	1�&
 SBUJP JT UIF QSJDF PG UIF JOEFY UP UIF FBSOJOHT QFS TIBSF�

1�&J = 7J
&J

XIFSF�
● 7J JT UIF NFEJBO FTUJNBUF PG GBJS WBMVF PG DPOTUJUVFOU J
● &J JT UIF ��ZFBS USBJMJOH BWFSBHF FBSOJOHT PG DPOTUJUVFOU J

����� &OUFSQSJTF 7BMVF UP 'SFF $BTI 'MPX

5IJT SBUJP JT UIF FOUFSQSJTF WBMVF 	&7
 PG B DPNQBOZ EJWJEFE CZ JUT GSFF DBTI áPX 	'$'
 XIJDI SFGFST UP
DBTI áPX BWBJMBCMF UP BMM DBQJUBM QSPWJEFST 	CPUI FRVJUZ BOE EFCU QSPWJEFST
 PG UIF DPNQBOZ� " IJHI
&7�'$' NBZ JOEJDBUF UIBU B DPNQBOZ JT PWFSWBMVFE BOE WJDF WFSTB�

&7 UP '$' U = &7U
'$'U

= 7FU + 5%U − $BTIU − *OWFTUNFOUTU
$'"%4U − %4U − $BTIU−�

XIFSF�
● 7FU JT UIF FRVJUZ WBMVF PG DPNQBOZ J BU UJNF U
● 5%U JT UIF UPUBM EFCU PG UIF DPNQBOZ JODMVEJOH CPUI MPOH�UFSN BOE TIPSU�UFSN EFCU PO UIF CBMBODF

TIFFU
● $'"%4U JT UIF DBTI áPX BWBJMBCMF GPS EFCU TFSWJDF 	GSFF DBTI áPX
 BU UJNF U
● %4U JT UIF TFOJPS EFCU TFSWJDF BU UJNF U
● $BTIU JT UIF UPUBM DBTI JO UIF CBOL BU UJNF U
● $BTIU−� JT UIF UPUBM DBTI JO UIF CBOL BU UJNF U��

��� *OEFY�-FWFM $SFEJU 3JTL "OBMZUJDT

&%)&$JOGSB BMTP QVCMJTIFT DSFEJU SJTL NFBTVSFT GPS JUT QSJWBUF EFCU JOEJDFT� 5IFTF NFBTVSFT BSF DBMDVMBUFE
PO UIF JOEFY MFWFM BOE BU UIF JOEFY�DPOTUJUVFOU MFWFM�

��
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����� *OEFY "WFSBHF .BUVSJUZ

5IF BWFSBHF NBUVSJUZ PG UIF JOEFY JT UIF XFJHIUFE BWFSBHF PG UIF SFNBJOJOH MJGF PG TFOJPS EFCU JOTUSV�
NFOUT JO UIF JOEFY� 5IF IJHIFS UIF BWFSBHF NBUVSJUZ UIF MPOHFS JU UBLFT GPS UIF EFCU JOTUSVNFOUT JO UIF
JOEFY UP SFBDI NBUVSJUZ�

"WFSBHF NBUVSJUZU =

O∑
J=�

(.J,U × XJ,U)
O∑
J=�
XJ,U

XIFSF�
● .J,U JT UIF XFJHIUFE BWFSBHF NBUVSJUZ PG EFCU JOTUSVNFOUT PG DPOTUJUVFOU J BU UJNF U
● XJ,U EFOPUFT XFJHIU PG DPOTUJUVFOU J BU UJNF U

����� *OEFY "WFSBHF &YQFDUFE -PTT

5IF JOEFY�MFWFM FYQFDUFE MPTT JT DBMDVMBUFE BT UIF XFJHIUFE BWFSBHF PG FYQFDUFE MPTT BU UIF àSN MFWFM�

"WFSBHF FYQFDUFE MPTTU =

O∑
J=�

(&-J,U × XJ,U)
O∑
J=�
XJ,U

8IFSF�

● &-J,U JT UIF FYQFDUFE MPTT GPS DPOTUJUVFOU J BU UJNF U BT DBMDVMBUFE JO TFDUJPO �����
● XJ,U EFOPUFT XFJHIU PG DPOTUJUVFOU J BU UJNF U

����� 1SPCBCJMJUZ PG BU -FBTU 0OF %FGBVMU

(JWFO UIF QSPCBCJMJUZ PG EFGBVMU PG JOEJWJEVBM DPOTJUJUVFOUT UIF QSPCBCJMJUZ PG BU MFBTU POF EFGBVMU JO UIF
JOEFY DBO CF DPNQUVFE BT

1SPCBCJMJUZ PG BU MFBTU POF EFGBVMUU =
∑

J

1%J −
∑

J,K;J≠K
1%J1%K + · · ·

XIFSF 1%J JT UIF QSPCBCJMJUZ PG EFGBVMU PG B BO JOEJWJEVBM DPOTUJUVFOU 1%J1%K EFOPUF UIF QSPCBCJMJUZ PG
UXP TJNVMUBOFPVT EFGBVMUT BOE · · · EFOPUF IJHIFS PSEFS UFSNT PG NPSF UIBO UXP TJNVMUBOFPVT EFGBVMUT
BOE UIFTF UFSNT CFDPNF JODSFBTJOHMZ TNBMMFS BT UIF PSEFS PG UIF UFSN JODSFBTFT BOE DBO CF OFHMJHJCMF
JG UIF QSPCBCJMJUZ PG JOEJWJEVBM EFGBVMUT JT TNBMM�

��� $POTUJUVFOU�-FWFM $SFEJU 3JTL "OBMZUJDT

����� &YQFDUFE -PTT

5IF FYQFDUFE MPTT JT UIF QSPCBCJMJUZ PG EFGBVMU UJNFT UIF BNPVOU PG EFCU GPSHPOF 	J�F� MPTT HJWFO EFGBVMU

JO EFCU SFTUSVDUVSJOH�

��
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&YQFDUFE MPTT = 1SPC� PG EFGBVMU × -PTT HJWFO EFGBVMU

����� 1SPCBCJMJUZ PG %FGBVMU

1SPCBCJMJUZ PG EFGBVMU JT EFUFSNJOFE BT UIF QSPCBCJMJUZ PG UIF %4$3 GBMMJOH CFMPX B DFSUBJO UISFTIPME�

'PS IBSE EFGBVMUT UIF %4$3 UISFTIPME JT ��Y � ���
'PS TPGU EFGBVMUT UIF %4$3 UISFTIPME JT ��Y � ����
'PS B EJWJEFOE MPDLVQ UIF %4$3 UISFTIPME JT ��Y � ����

1%U+�|U = /

(

−
%4$3.FBOU+�|U − �.Y

%4$37PMU+�|U

)

XIFSF�
● 1%U+�|U JT UIF QSPCBCJMJUZ PG EFGBVMU BU UJNF U�� DPOEJUJPOBM PO UJNF U JOGPSNBUJPO
● / JT DVNVMBUJWF QSPCBCJMJUZ EFOTJUZ GVODUJPO GPS B TUBOEBSE OPSNBM SBOEPN WBSJBCMF
● %4$3.FBOU+� JT UIF BWFSBHF EFCU TFSWJDF DPWFSBHF SBUJP PG UIF DPOTUJUVFOU BU UJNF U�� DPOEJUJPOBM

PO UJNF U JOGPSNBUJPO
● %4$37PMU+� JT UIF WPMBUJMJUZ PG UIF EFCU TFSWJDF DPWFSBHF SBUJP PG UIF DPOTUJUVFOU BU UJNF U�� DPOEJ�

UJPOBM PO UJNF U JOGPSNBUJPO
● %4$3U = $CBOL,U+$PQ,U+$*",U+$EE,U−$JOW,U

%4TFOJPS,U
 XIFSF $CBOL,U $PQ,U $*",U $EE,U $JOW,U EFOPUF DBTI BU CBOL DBTI

GSPN PQFSBUJOH BDUJWJUJFT DBTI XJUIESBXBM GSPN JOWFTUNFOU BDDPVOU DBTI GSPN EFCU ESBXEPXOT
BOE DBTI JOWFTUFE JOUP QIZTJDBM JOWFTUNFOUT BU UJNF U SFTQFDUJWFMZ� %4TFOJPS,U EFOPUFT EFCU TFSWJDF
QBZNFOUT GPS TFOJPS EFCU JOTUSVNFOUT BU UJNF U�

����� -PTT (JWFO %FGBVMU

5IF MPTT HJWFO EFGBVMU BU UIF BTTFU MFWFM JT UIF BNPVOU PG NPOFZ UIBU B CBOL PS PUIFS àOBODJBM JOTUJUVUJPO
MPTFT XIFO B CPSSPXFS EFGBVMUT PO B MPBO� 5IF WBMVF PG UIF EFCU JO UIF DBTF PG B EFGBVMU JT CBTFE PO
B EFCU�SFTUSVDUVSJOH NPEFM UIBU BTTVNFT UIBU EFCU IPMEFST XJMM GPSHP TPNF EFCU UP BWPJE B EFGBVMU
CFDBVTF EFCU IPMEFST XJMM SFDFJWF MFTT JG B QSPKFDU JT MJRVJEBUFE�

"OZ EFCU SFMJFG 	BMTP LOPXO BT EFCU GPSHJWFOFTT
 XJMM EFDSFBTF UIF PVUTUBOEJOH EFCU BOE XJMM SFEVDF UIF
QSPKFDU�T QSPCBCJMJUZ PG EFGBVMU JO UIF GVUVSF�

7EFCU,U = NBY(7GJSN,U − $PTUFYJU,U, $BTIU)

-(%U = NBY(�, 7PVUTUBOEJOH,U − 7EFCU,U)

XIFSF 7PVUTUBOEJOH,U JT UIF PVUTUBOEJOH BNPVU 	GBDF WBMVF
 PG EFCU�

��
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����� %JTUBODF UP %FGBVMU

5IF EJTUBODF UP EFGBVMU JT UIF QSPCBCJMJUZ UIBU UIF NBSLFU WBMVF PG B àSN�T BTTFUT GBMMT CFMPX UIF WBMVF
PG UIF EFCU� 5IF DBMDVMBUJPO VTFE CZ &%)&$JOGSB JT EFSJWFE GSPN UIF .FSUPO 	����
 NPEFM�

%%U = �
σ%4$3U

%4U−�

%4U
(� − �

%4$3U
)

XIFSF�
● %4$3U JT UIF EFCU TFSWJDF DPWFSBHF SBUJP GPS TFOJPS EFCU JOTUSVNFOUT XIJDI JT UIF SBUJP PG DBTI áPX

BWBJMBCMF GPS EFCU TFSWJDF 	$'"%4
 UP UIF FYFQDUFE EFCU TFSWJDF 	%4
 BU UJNF U
● %4U JT UIF EFCU TFSWJDF XIJDI JT UIF TVN PG QSJODJQBM BOE JOUFSFTU QBZNFOUT BU UJNF J
● σ%4$3U JT UIF TUBOEBSE EFWJBUJPO PG UIF BOOVBM QFSDFOUBHF DIBOHF JO UIF %4$3 WBMVF

��
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�� *OEFY 3VMFT

��� 3FQPSUJOH 3PCVTUOFTT

����� 7BMVBUJPO "EFRVBDZ 3VMFT

4FDPOEBSZ USBOTBDUJPO QSJDFT BSF VTFE JO &%)&$JOGSB�T BTTFU�QSJDJOH NPEFMT XIFOFWFS QPTTJCMF� 5IFTF
USBOTBDUJPO QSJDFT BSF PCUBJOFE GSPN WBSJPVT JOEFQFOEFOU EBUBCBTFT� &%)&$JOGSB SFWJFXT BMM USBOTBDUJPO
QSJDFT QSJPS UP JODMVEJOH UIFN JO UIF EBUB TFU�

����� "TTFTTNFOU PG 3FQSFTFOUBUJWFOFTT PG *OEFY 2VBSUFSMZ 3FQPSUT

&%)&$JOGSB�T QVCMJTIFE RVBSUFSMZ JOEFY SFQPSUT BSF NFBOU UP HJWF BO VOEFSTUBOEJOH PG UIF QFSGPSNBODF
BOE DPNQPTJUJPO PG UIF SFTQFDUJWF JOEJDFT� 1SJPS UP QVCMJTIJOH UIF VOEFSMZJOH EBUB TFU JT DIFDLFE UP
FOTVSF UIBU JU JT SFQSFTFOUBUJWF PG UIF SFTQFDUJWF NBSLFUT�

����� &YDMVTJPOT GSPN *OEFYFT

%VSJOH FWFSZ VQEBUF BOE RVBSUFSMZ SFWJFX 	XIJDIFWFS JT FBSMJFS
 &%)&$JOGSB BTTFTTFT UIF MFWFM PG EBUB
RVBMJUZ BDSPTT UIF EBUBCBTF UP JEFOUJGZ BOZ HBQT BOPNBMPVT SFTVMUT PS FSSPST�

*G TVDI JTTVFT DBOOPU CF BEESFTTFE JO UJNF GPS JOEFY àYJOH UIF SFMFWBOU DPOTUJUVFOUT XJMM CF FYDMVEFE�
&YBNQMFT PG HBQT PS FSSPST JODMVEF CVU BSF OPU MJNJUFE UP�

● NJTTJOH NBOEBUPSZ EBUB�
● EBUB UIBU EPFT OPU DPNQMZ XJUI &%)&$JOGSB (MPCBM %BUB 4UBOEBSET .FUIPEPMPHZ�
● DPOUSBEJDUPSZ EBUB� DMBTTJàDBUJPOT PS WBMVFT XIJDI BSF JODPOTJTUFOU XJUIJO PS BDSPTT BTTFU SFDPSET�

BOE
● RVFTUJPOBCMF SFTVMUT PS WBSJBODFT UIBU DBOOPU CF FYQMBJOFE�

��� *OEFY VQEBUFT

*OEJDFT BSF VQEBUFE PO B RVBSUFSMZ CBTJT� )PXFWFS BT DPNQBOJFT GPMMPX EJGGFSFOU àTDBM ZFBST UIFTF
RVBSUFSMZ VQEBUFT BSF QBSUJBMMZ CBTFE PO UIF OFX EBUB GSPN UIF SFQPSUJOH DPNQBOJFT BOE QBSUJBMMZ PO
UIF TUBMF EBUB PG PUIFS DPNQBOJFT�

*O UIF RVBSFSMZ VQEBUFT IJTUPSJDBM JOEFY WBMVFT BSF TVCKFDU UP DIBOHF PO BDDPVOU PG UXP SFBTPOT�

● 5IF NJOJNVN BHF DSJUFSJB GPS JOEJWJEVBM DPOTUJUVFOU JODMVTJPO JNQMJFT UIBU POMZ UIF DPNQBOJFT XIJDI
IBWF CFFO JO PQFSBUJPO GPS TPNF ZFBST BSF BEEFE UP UIF JOEFY� #VU UIFTF DPNQBOJFT BSF BEEFE BMPOH
XJUI UIFJS IJTUPSJDBM DBTI áPXT BOE UIVT DPVME DIBOHF UIF IJTUPSJDBM JOEFY WBMVFT�

● *G B DPOTUJUVFOU ESPQT PVU GSPN UIF JOEFY EVF UP UIF QPPS EBUB RVBMJUZ PS TJNJMBS SFBTPOT UIF FOUJSF
IJTUPSZ PG UIF DPOTUJUVFOU JT SFNPWFE GSPN UIF JOEFY BOE IFODF XPVME BMTP DIBOHF UIF IJTUPSJDBM
JOEFY WBMVFT�

��
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5P BEESFTT UIJT JNQBDU &%)&$JOGSB XJMM BMTP QVCMJTI BOOVBM GSP[FO�XFJHIU JOEJDFT� 5IFTF JOEJDFT XJMM
IBWF B àYFE TFU PG DPOTUJUVFOUT XJUI GSP[FO XFJHIUT BT PG UIF MBTU VQEBUF GPS UIF ZFBS BOE XJMM BMMPX
TVCTDSJCFST UP CFODINBSL UIF QFSGPSNBODF CBTFE PO UIF XFJHIUT BT PG B HJWFO ZFBS�

��� 'JYJOH %BUFT

*OEFY�àYJOH EBUFT BSF TFU TP UIBU JOEFY VTFST XJMM CF LFQU JOGPSNFE PG BOZ DIBOHFT UP UIF DPNQPTJUJPO
PG UIF SFTQFDUJWF JOEFY� 5IJT HJWFT JOEFY VTFST TVGàDJFOU UJNF UP BEKVTU PS SFCBMBODF UIFJS QPSUGPMJPT UP
UBLF JOUP BDDPVOU UIF BOUJDJQBUFE DIBOHFT JO UIF JOEFY�

0O UIF àYJOH EBUFT &%)&$JOGSB XJMM QVCMJTI BMM QFSUJOFOU JOGPSNBUJPO SFMBUJOH UP JOEFY FMJHJCJMJUZ BOE
WBMVFT UIBU XJMM CF VTFE JO UIF VQDPNJOH RVBSUFS�T JOEFY SFTVMUT�

'JYJOH EBUFT BSF TFU TVDI UIFSF JT B NJOJNVN PG àWF CVTJOFTT EBZT GPMMPXJOH FBDI JOEFY�àYJOH EBUF
BOE CFGPSF UIF FOE PG UIF DBMFOEBS NPOUI FYDMVEJOH XFFLFOET QVCMJD IPMJEBZT BOE CBOL IPMJEBZT�
)PXFWFS JOEFY�àYJOH EBUFT BSF TVCKFDU UP VOGPSFTFFO DIBOHFT TVDI BT DBUBTUSPQIJD OBUVSBM EJTBTUFST�

��� -PDBM�$VSSFODZ 3FHJPOBM *OEJDFT

&%)&$JOGSB BMTP QVCMJTIFT JOEJDFT UIBU BSF SFQPSUFE JO MPDBM DVSSFODZ XIJDI BSF JOEJDFT GPS XIJDI UIF
FGGFDU PG DVSSFODZ JT SFNPWFE� 5IF QVSQPTF PG UIJT JT UP SFQSFTFOU B QPSUGPMJP UIBU IBT CFFO DPOUJOVPVTMZ
IFEHFE GPS GPSFJHO�FYDIBOHF FYQPTVSF�

5IF EJGGFSFODF CFUXFFO 64%�EFOPNJOBUFE JOEJDFT 	PS &63�EFOPNJOBUFE JOEJDFT
 BOE MPDBM�DVSSFODZ
JOEJDFT JT UIBU 64%�EFOPNJOBUFE JOEJDFT BMTP SFQSFTFOU UIF HBJOT PS MPTTFT BO JOWFTUPS IBT UIBU DBO CF
BUUSJCVUFE UP GPSFJHO�DVSSFODZ HBJOT PS MPTTFT�

��� $VSSFODZ $POWFSTJPO

&%)&$JOGSB JOEFY DVSSFODZ SFGFST UP UIF SFQPSUJOH DVSSFODZ PG UIF JOEFY� *OEFY SFUVSOT BSF DPOWFSUFE
JOUP UIF SFGFSFODF DVSSFODZ JSSFTQFDUJWF PG UIF DIPJDF PG UIF JOEFY SFQPSUJOH DVSSFODZ� 'VMMZ IFEHFE
&%)&$JOGSB JOEJDFT BSF BMTP DBMDVMBUFE GPS UIF QVSQPTF PG SFáFDUJOH UIF QVSF QFSGPSNBODF PG JOGSBT�
USVDUVSF DPNQBOJFT XJUIPVU BOZ DVSSFODZ FGGFDU� *O TIPSU TVDI JOEJDFT EP OPU UBLF JOUP BDDPVOU UIF
JNQBDU PG DVSSFODZ JO UIFJS DBMDVMBUJPO�

*OEFY�DPOTUJUVFOUNBSLFU WBMVFT BSF BMTP BMM DPOWFSUFE JOUP SFGFSFODF DVSSFODZ JO DBTF PG WBMVF�XFJHIUFE
BOE DBQQFE�WBMVF�XFJHIUFE &%)&$JOGSB JOEJDFT� 5IF DPOWFSTJPO DPOTJTUT PG NVMUJQMZJOH NBSLFU WBMVFT
EFOPNJOBUFE JO UIF CBTF DVSSFODZ CZ UIF DPSSFTQPOEJOH GPSFJHO FYDIBOHF SBUF�

����� 3FUVSO $POWFSTJPO

'PS BOZ &%)&$JOGSB JOEFY GPS XIJDI $$: ≠ 3FG$$: UIF SFUVSO PG UIBU JOEFY XJMM àSTU CF DPOWFSUFE JOUP
UIF SFGFSFODF DVSSFODZ�

33FG$$: � 	� � 3$$:
 Y (� + 3 $$:
3FG$$:

) ��

5IF JOEFY�MFWFM SFUVSO JT UIFO DPOWFSUFE JOUP BOZ DIPTFO SFQPSUJOH DVSSFODZ�

��
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33FQ$$: � 	� � 33FG$$:
 Y (� + 3 3FG$$:
3FQ$$:

) ��

XIFSF�

● 3$$: EFOPUFT UIF SFUVSO PG UIF JOEFY JO CBTF DVSSFODZ
● 33FG$$: EFOPUFT UIF SFUVSO PG UIF JOEFY JO UIF SFGFSFODF DVSSFODZ
● 33FQ$$: EFOPUFT UIF SFUVSO PG UIF JOEFY JO UIF DIPTFO SFQPSUJOH DVSSFODZ
● 3 $$:

3FG$$:
EFOPUFT UIF DIBOHF JO UIF FYDIBOHF SBUF GSPN UIF CBTF DVSSFODZ UP UIF SFGFSFODF DVSSFODZ

*O QBSUJDVMBS UIF DIBOHF JO UIF GPSFJHO FYDIBOHF SBUF GSPN UIF CBTF DVSSFODZ UP UIF SFGFSFODF DVSSFODZ
JT FYQSFTTFE BT GPMMPXT�

3 $$:
3FG$$:

�
9 $$:
3FG$$: ,U−9 $$:

3FG$$: ,U+�

9 $$:
3FG$$: ,U

XIFSF 9 $$:
3FG$$: ,U BOE 9 $$:

3FG$$: ,U+� EFOPUF UIF GPSFJHO FYDIBOHF SBUF GSPN UIF CBTF DVSSFODZ UP UIF SFGFSFODF
DVSSFODZ BU UJNF U BOE U�� SFTQFDUJWFMZ�

����� $VSSFODZ 3JTL

8JUI UIF FYDFQUJPO PG GVMMZ IFEHFE JOEJDFT BMM JOEJDFT JSSFTQFDUJWF PG UIFJS SFQPSUJOH DVSSFODZ FYIJCJU
TPNF MFWFM PG DVSSFODZ SJTL�

����� 'PSFJHO &YDIBOHF 3BUFT

'PSFJHO FYDIBOHF SBUFT VTFE BU FBDI SFCBMBODJOH EBUF DPSSFTQPOE UP UIFJS DMPTJOH SBUF PG UIF MBTU
CVTJOFTT EBZ PG FBDI RVBSUFS� *G GPSFJHO FYDIBOHF SBUF EBUB JT OPU BWBJMBCMF GPS B QBSUJDVMBS NBSLFU
&%)&$JOGSB VTFT UIF MBUFTU JOGPSNBUJPO BWBJMBCMF�

��
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"� "QQFOEJY� 1PMJDJFT BOE #FODINBSL
%FUFSNJOBUJPO

&%)&$JOGSB QPMJDJFT BOE QSPDFEVSFT BSF EFTJHOFE UP FOTVSF UIBU UIFSF JT DPOTJTUFODZ BDSPTT EFDJTJPO�
NBLJOH BOE UP QSPWJEF DMFBS HVJEFMJOFT JO UIF FWFOU PG BNCJHVJUZ PWFS UIF USFBUNFOU PG EBUB DPMMFDUJPO
QSPEVDUJPO QVCMJDBUJPO BOE PUIFS SFMFWBOU TJUVBUJPOT EVSJOH UIF DPVSTF PG JOEFY BENJOJTUSBUJPO� "MM
QPMJDJFT BOE QSPDFEVSFT IBWF CFFO EFTJHOFE UP CF JO DPNQMJBODF XJUI UIF *OUFSOBUJPOBM 0SHBOJTBUJPO PG
4FDVSJUJFT $PNNJTTJPOT� 	*04$0
� AA1SJODJQMFT GPS 'JOBODJBM #FODINBSLT�u

5IF QPMJDJFT BOE QSPDFEVSFT SFMBUJOH UP JOEFY NFUIPEPMPHZ BOE EBUB JOQVUT BSF EFTDSJCFE CFMPX�
● "�� 6OJWFSTF $IBOHF 1PMJDZ
● "�� $PSSFDUJPO 1PMJDZ
● "�� .FUIPEPMPHZ $IBOHF 1PMJDZ
● "�� $POTVMUBUJPO 1PMJDZ
● "�� *OEFY $FTTBUJPO 1PMJDZ
● "�� $PNQMBJOUT 1PMJDZ
● "�� %BUB 3FUFOUJPO 1PMJDZ

&%)&$JOGSB BMTP IBT JO QMBDF PUIFS QPMJDJFT BOE QSPDFEVSFT SFMBUJOH UP PUIFS BTQFDU PG UIF CVTJOFTT�
5IFTF QPMJDJFT BOE QSPDFEVSFT IBWF BMTP CFFO EFTJHOFE UP CF JO DPNQMJBODF XJUI *04$0�T AA1SJODJQMFT GPS
'JOBODJBM #FODINBSLT��� 5IFTF GPVS QPMJDJFT IBWF CFFO NBEF BWBJMBCMF PO UIF &%)&$JOGSB XFCTJUF�
● "OUJ�#SJCFSZ BOE $PSSVQUJPO 1PMJDZ
● $POáJDUT PG *OUFSFTU 1PMJDZ
● )BOEMJOH $POàEFOUJBM /POQVCMJD BOE 1SJDF�4FOTJUJWF *OGPSNBUJPO 1PMJDZ
● 8IJTUMF�#MPXJOH 1PMJDZ

"�� 6OJWFSTF $IBOHF 1PMJDZ

&%)&$JOGSB VQEBUFT UIF VOJWFSTF QFSJPEJDBMMZ UP UBLF JOUP BDDPVOU OFX QSPKFDUT QSPKFDUT UIBU IBWF
DPNF UP UIF FOE PG UIFJS JOWFTUNFOU MJGF FUD� $IBOHFT JO UIF DPNQPTJUJPO PG UIF VOJWFSTF NBZ UIVT
SFTVMU JO NBUFSJBM DIBOHFT FJUIFS UISPVHI UIF JODMVTJPO PS FYDMVTJPO PG DPOTUJUVFOUT JO UIF TBNQMFE
VOJWFSTF UIBU JT TVCTFRVFOUMZ VTFE GPS UIF DPNQVUBUJPO PG UIF JOEJDFT�

"���� 1PMJDZ

5IF EBUB�DPMMFDUJPO BOE EBUB�SFWJFX UFBNT SFMZ PO FTUBCMJTIFE HVJEFMJOFT UP JEFOUJGZ QPUFOUJBM NBUFSJBM
DIBOHFT UP UIF VOJWFSTF� 5IJT FODPNQBTTFT FWBMVBUJOH UIF PWFSBMM JNQBDU PO UIF UPUBM BTTFU WBMVF PG UIF
VOJWFSTF BOE UIF DPNQPTJUJPO PG UIF TFDUPS PS CVTJOFTT NPEFM� "OZ DIBOHFT UIBU IBWF CFFO EFFNFE UP
CF NBUFSJBM XJMM CF SBJTFE UP UIF *OEFY $PNNJUUFF� 5IF *OEFY $PNNJUUFF XJMM NBLF B àOBM EFDJTJPO BT UP

� � 5IF *04$0 JT BO BTTPDJBUJPO PG PSHBOJTBUJPOT UIBU SFHVMBUFT UIF XPSME�T TFDVSJUJFT BOE GVUVSFT NBSLFUT� *O +VMZ ���� UIF *04$0 QVCMJTIFE
JUT àOBM SFQPSU PO QSJODJQMFT GPS àOBODJBM CFODINBSLT XIJDI MJTUT B TFU PG SFDPNNFOEFE QSBDUJDFT UIBU TIPVME CF JNQMFNFOUFE CZ CFODINBSL
BENJOJTUSBUPST BOE TVCNJUUFST� "EPQUFST PG *04$0�T QSJODJQMFT GPS àOBODJBM CFODINBSLT BSF FYQFDUFE UP QVCMJDMZ EJTDMPTF UIF FYUFOU PG UIFJS
DPNQMJBODF PO BO BOOVBM CBTJT� "OZ EFWJBUJPO GSPN UIF QSJODJQMFT IBT UP CF FYQMBJOFE� 5IF QSJODJQMFT BSF OPU JOUFOEFE UP TVQFSTFEF BOZ FYJTUJOH
MPDBM MBXT SFHVMBUJPOT PS SFMFWBOU SFHVMBUPSZ PS TVQFSWJTPSZ GSBNFXPSL JO TQFDJàD KVSJTEJDUJPOT JODMVEJOH BOZ *04$0 QSJODJQMFT PS VOEFSUBLJOHT
BHSFFE XJUI SFHVMBUPSZ BVUIPSJUJFT SFMBUJOH UP BOZ TQFDJàD UZQF PG CFODINBSL PS B SFMBUFE BDUJWJUZ�
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XIFUIFS UIF DIBOHF JT EFFNFE UP CF NBUFSJBM BOE IFODF TVCKFDU UP B GPSNBM QVCMJD BOOPVODFNFOU BT
SFRVJSFE CZ UIF $POTVMUBUJPO 1PMJDZ�

"MM DIBOHFT 	J�F JODMVTJPO PS FYDMVTJPO PG DPOTUJUVFOUT
 NBEF XJMM IBWF UP CF SFUBJOFE BT SFRVJSFE CZ UIF
%BUB 3FUFOUJPO 1PMJDZ�

"���� 4DPQF

5IJT QPMJDZ BQQMJFT UP BMM GVMM &%)&$JOGSB JOEJDFT OPU UP DPOTVMUBUJWF PS BE IPD JOEJDFT�

"���� *NQMFNFOUBUJPO

0ODF UIF *OEFY $PNNJUUFF EFUFSNJOFT UIBU B DIBOHF UP UIF VOJWFSTF JT NBUFSJBM B QVCMJD BOOPVODFNFOU
XJMM CF QSFQBSFE BOE QVCMJTIFE PO &%)&$JOGSB�T XFCTJUF�

"�� $PSSFDUJPO 1PMJDZ

*G BOZ EBUB FSSPST PS DPSSFDUJPOT IBWF CFFO JEFOUJàFE BU BOZ QPJOU PG UIF JOEFY BENJOJTUSBUJPO UIFZ
NVTU CF SBJTFE UP UIF *OEFY $PNNJUUFF GPS UIF BTTFTTNFOU PG NBUFSJBMJUZ� *OEFY DPSSFDUJPOT DBO CF
EJTUJOHVJTIFE CFUXFFO DBMDVMBUJPO FSSPST BOE JOWBMJE EBUB JOQVU�

&YBNQMFT PG DBMDVMBUJPO FSSPST JODMVEF UIF GPMMPXJOH�
● $PSSFDUJPOT NBEF UP JOEFY�DBMDVMBUJPO NFUIPEPMPHZ
● &SSPOFPVT DBMDVMBUJPO PG IJTUPSJDBM DBTI áPXT

&YBNQMFT PG EBUB�JOQVU FSSPST JODMVEF UIF GPMMPXJOH�
● $PSSFDUJPOT NBEF UP JOQVU EBUB BOE UIF EPXOTUSFBN JNQMJDBUJPOT JO JOEJDFT BOE BTTPDJBUFE BOBMZUJDT
● &SSPOFPVT DMBTTJàDBUJPO PG àOBODJBM�TUBUFNFOU JUFNT
● &SSPOFPVT JEFOUJàDBUJPO PG VOEFSMZJOH BTTFUT� àOBODJBM TUBUFNFOUT PS BUUSJCVUFT

5IF NBUFSJBMJUZ PG DPSSFDUJPO SFRVJSFE JT TVCKFDU UP UIF *OEFY $PNNJUUFF�T EFDJTJPO� "T B HFOFSBM SVMF PG
UIVNC B DPSSFDUJPO JT EFFNFE UP CF NBUFSJBM JG UIF DPSSFDUJPO XJMM TJHOJàDBOUMZ BGGFDU UIF CFODINBSL
VTFST� FYQFDUBUJPOT PS EFDJTJPO�NBLJOH BCJMJUJFT�

"���� 1PMJDZ

&%)&$JOGSB DPSSFDUT BOZ FSSPST JO UIF VOEFSMZJOH EBUB PODF UIFZ IBWF CFFO JEFOUJàFE� 5IF JNQBDU PG BOZ
PG UIFTF FSSPST XJMM CF BTTFTTFE BOE WBMJEBUFE CZ UIF *OEFY $PNNJUUFF� *G UIF SFTUBUFNFOUT BSF EFFNFE
UP CF NBUFSJBM UIFZ XJMM CF QVCMJTIFE PO UIF &%)&$JOGSB XFCTJUF BMPOH XJUI BO FYQMBOBUJPO PG UIF
DPSSFDUJPOT NBEF BOE UIF DPSSFTQPOEJOH JNQBDU 	JG BOZ
�

5IF GPMMPXJOH BSF OPU JO TDPQF GPS UIJT QPMJDZ�
● $IBOHFT UP VOJWFSTF DPOTUJUVUJPO
● $IBOHFT JO JOEFY NFUIPEPMPHZ

4FQBSBUF QPMJDJFT IBWF CFFO EFTJHOFE UP BEESFTT UIF NFOUJPOFE PVU�PG�TDPQF DIBOHFT�
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"���� .BUFSJBMJUZ

5IF EBUB�DPMMFDUJPO BOE EBUB�SFWJFX UFBNT BSF QSPWJEFE HVJEFMJOFT BT UPXIFO B SFTUBUFNFOU PS DPSSFDUJPO
JT EFFNFE UP CF NBUFSJBM� 5IF àOBM EFDJTJPO PO UIF NBUFSJBMJUZ PG UIF SFTUBUFNFOU SFTUT XJUI UIF *OEFY
$PNNJUUFF� "OZ TVDI SFTUBUFNFOU XJMM CF QVCMJTIFE PO UIF &%)&$JOGSB XFCTJUF XJUI BO FYQMBOBUJPO PG
UIF SFTUBUFNFOU BOE UIF DPSSFTQPOEJOH JNQBDU�

"���� 4DPQF

5IJT QPMJDZ JT MJNJUFE UP DIBOHFT JO FSSPOFPVT VOEFSMZJOH EBUB� $IBOHFT JO VOEFSMZJOH EBUB EVF UP UIF
BEEJUJPO OFX DPOTUJUVFOUT IJTUPSJDBM EBUB BDDPVOUJOH SFTUBUFNFOUT JO UIF VOJWFSTF BSF OPU DPWFSFE
VOEFS UIJT QPMJDZ�

&%)&$JOGSB BQQMJFT B ���NPOUI DPSSFDUJPO QFSJPE DBMDVMBUFE SFUSPTQFDUJWFMZ GSPN UIF EBUF XIFO UIF
FSSPS XBT EFUFDUFE� "OZ FSSPST EFUFDUFE CFZPOE UIJT QFSJPE XJMM OPU CF DPSSFDUFE�

"���� *NQMFNFOUBUJPO

0ODF BO FSSPS IBT CFFO JEFOUJàFE &%)&$JOGSB XJMM BTTFTT UIF JNQBDU PO UIF SFMFWBOU VOJWFSTF�

'PS FSSPST UIBU BSF EFFNFE OPU NBUFSJBM�
5IF VOEFSMZJOH EBUB XJMM CF NPEJàFE� 3FMFWBOU JOEJDFT XJMM OPU CF SFTUBUFE BOE OP QVCMJD BOOPVODFNFOU
XJMM CF NBEF�

'PS FSSPST UIBU BSF EFFNFE UP CF NBUFSJBM CVU BSF OPU XJUIJO UIF DPSSFDUJPO QFSJPE�
6OEFSMZJOH EBUB XJMM TUJMM CF NPEJàFE BOE B SFTUBUFNFOU XJMM CF FGGFDUFE GPS TVCTFRVFOU SFMFBTFT� /P
QVCMJD BOOPVODFNFOU XJMM CF NBEF�

'PS FSSPST UIBU BSF EFFNFE UP CF NBUFSJBM BOE BSF XJUIJO UIF DPSSFDUJPO QFSJPE�
6OEFSMZJOH EBUBXJMM CFNPEJàFE SFMFWBOU JOEJDFT XJMM CF DPSSFDUFE BOE SFTUBUFE BOE B QVCMJD BOOPVODFNFOU
XJMM CF NBEF PO UIF &%)&$JOGSB XFCTJUF�

"�� .FUIPEPMPHZ $IBOHF 1PMJDZ

$IBOHFT UP UIF &%)&$JOGSB NFUIPEPMPHZ NJHIU BSJTF BOE UIJT NJHIU CF EVF UP CVU OPU MJNJUFE UP
DIBOHFT JO UIF SFHVMBUPSZ FOWJSPONFOU PS B TIJGU JO JOEVTUSZ QSBDUJDF� %FQFOEJOH PO UIF DJSDVNTUBODF
BOE VSHFODZ DIBOHFT NBZ CF BEPQUFE HSBEVBMMZ PS SBQJEMZ� &%)&$JOGSB EPFT OPU FYQFDU DIBOHFT UP UIF
NFUIPEPMPHZ UP PDDVS GSFRVFOUMZ�

*G UIFSF JT B OFFE GPS BOZ DIBOHFT UP &%)&$JOGSB�T NFUIPEPMPHZ UIJT XJMM CF FYFDVUFE VTJOH B DPOTJEFSFE
BOE USBOTQBSFOU BQQSPBDI XIFSF SJHPSPVT JOUFSOBM BTTFTTNFOU XJMM CF EPOF BOE BMM SFMFWBOU BOE JOUFS�
FTUFE TUBLFIPMEFST XJMM CF DPOTVMUFE CFGPSF BOZ àOBM EFDJTJPOT BSF NBEF� "MM àOBM EFDJTJPOT XJMM CF
QVCMJDMZ EJTDMPTFE BMPOH XJUI FYQMBOBUJPOT PO UIF &%)&$JOGSB XFCTJUF�

"���� 1PMJDZ

" TZTUFNBUJD BQQSPBDI JT VTFE XJUI SFHBSET UP DIBOHFT JO NFUIPEPMPHZ�
● 'PSNBM JOUFSOBM SFDPNNFOEBUJPO CZ UIF *OEFY $PNNJUUFF
● &YUFSOBM DPOTVMUBUJPO PG BMM BGGFDUFE VTFST BOE TUBLFIPMEFST
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● $POTJEFSBUJPO PG TUBLFIPMEFS GFFECBDL
● %FUFSNJOBUJPO PO DIBOHF PG NFUIPEPMPHZ
● 1VCMJD BOOPVODFNFOU PO àOBM EFDJTJPO BU MFBTU UISFF NPOUIT CFGPSF JNQMFNFOUBUJPO PG DIBOHF

&%)&$JOGSB SFGSBJOT GSPN SFQSPEVDJOH SFTVMUT CBTFE PO NFUIPEPMPHJFT UIBU IBWF CFFO QIBTFE PVU�

"���� *NQMFNFOUBUJPO

1SPQPTBMT GPS UIF DIBOHF JO NFUIPEPMPHZ NBZ CF SFDFJWFE GSPN BOZ EFQBSUNFOU XJUIJO &%)&$JOGSB
JOEFY VTFST PS SFMFWBOU TUBLFIPMEFST�

5IF *OEFY $PNNJUUFF SFWJFXT BMM QSPQPTBMT BOE BTTFTTFT GPS QSBDUJDBMJUZ BOE GFBTJCJMJUZ PG UIF JNQMF�
NFOUBUJPO� *G SFRVJSFE GVSUIFS JOGPSNBUJPO GSPN UIF QSPQPTFS NBZ CF SFRVFTUFE� *G B DIBOHF IBT CFFO
EFFNFE UP CF NBUFSJBM BDDPSEJOH UP "��  UIFSF JT B OFFE UP FOHBHF JO B DPOTVMUBUJPO XJUI JOEFY TUBLF�
IPMEFST� 5IF QSPDFTT GPMMPXT QSPDFEVSF TFU PVU JO UIF $POTVMUBUJPO 1PMJDZ BOE UIF TVCTFRVFOU EFDJTJPO
CZ UIF *OEFY $PNNJUUFF XJMM IBWF UP CF NBEF QVCMJD BU MFBTU UXP NPOUIT QSJPS TP UIBU JOEFY VTFST XJMM
IBWF BNQMF UJNF UP NBLF UIF SFMFWBOU BEKVTUNFOUT� "O FYQMBOBUJPO GPS UIF DIBOHF JO NFUIPEPMPHZ XJMM
BMTP CF JODMVEFE JO UIF BOOPVODFNFOU�

"�� $POTVMUBUJPO 1PMJDZ

5IFSF BSF JOTUBODFT UIBU UIBU SFRVJSF &%)&$JOGSB UP FOHBHF PS DPOTVMU JOUFSFTUFE QBSUJFT CFGPSF BOZ
BDUJPO JT UBLFO�

"���� 1PMJDZ

&%)&$JOGSB XJMM VOEFSUBLF DPOTVMUBUJPO XJUI TUBLFIPMEFST JG BOE XIFO UIFSF JT B OFFE UP NBLF NBUFSJBM
DIBOHFT UP UIF JOEFY NFUIPEPMPHZ PS JOEFY DBMDVMBUJPO� 5IJT BMTP JODMVEFT BOZ DIBOHFT SFMBUJOH UP
WBMVBUJPO UFDIOJRVFT QFSGPSNBODF NFBTVSFT GBDUPS BOBMZTJT BOE SJTL BOBMZTJT� 0UIFS NBUFSJBM DIBOHFT
IJHIMJHIUFE JO PUIFS JOEFY QPMJDJFT BMTP MFBE UP &%)&$JOGSB VOEFSUBLJOH TUBLFIPMEFS DPOTVMUBUJPOT�

5IF BCPWF�NFOUJPOFE TDFOBSJPT BSF OPU FYIBVTUJWF� 5IF EFDJTJPO MJFT XJUI UIF *OEFY $PNNJUUFF BT UP
XIFUIFS B TJUVBUJPO PS JTTVF SFRVJSFT B OFFE UP FOHBHF JO B DPOTVMUBUJPO XJUI TUBLFIPMEFST�

"���� *NQMFNFOUBUJPO

0ODF B QSPQPTFE DIBOHF IBT CFFO BHSFFE CZ UIF *OEFY $PNNJUUFF DPOTVMUBUJPO XJMM UBLF QMBDF XJUI
JOUFSFTUFE QBSUJFT� 1SPQPTBMT XJMM CF TFU CFGPSF BGGFDUFE TUBLFIPMEFST GPS DPNNFOU BOE BNFOEFE BDDPSE�
JOHMZ�

'FFECBDL XJMM CF QSPWJEFE QVCMJDMZ PO UIF SFTVMUT PG UIF DPOTVMUBUJPO BOE PO IPX UIFZ IBWF CFFO VTFE
JO TIBQJOH UIF àOBM DIBOHF�

"���� 3FUFOUJPO PG 'FFECBDL

"MM DPOTVMUBUJPOT XJMM IBWF UP CF SFUBJOFE GPS B NJOJNVN PG àWF 	�
 ZFBST BT SFRVJSFE CZ "�� %BUB
3FUFOUJPO 1PMJDZ� $POTVMUBUJPO SFQPSUT XJMM BMTP CF NBEF QVCMJD PO &%)&$JOGSB�T XFCTJUF�
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"�� *OEFY $FTTBUJPO QPMJDZ

5IJT QPMJDZ FTUBCMJTIFT UIF DPOEJUJPOT BOE QSPDFEVSF SFHBSEJOH UIF DFTTBUJPO PG BO FYJTUJOH &%)&$JOGSB
JOEFY� #FDBVTF TVCTDSJCFST NBZ IBWF SFMJFE PO UIF JOEFY UP DSFBUF WBSJPVT àOBODJBM QSPKFDUT &%)&$JOGSB
TIPVME QSPWJEF BNQMF OPUJDF BOE VOEFSHP FYUFOTJWF TUBLFIPMEFS DPOTVMUBUJPOT UP BMMPX GPS SFCBMBODJOH
PS BEKVTUNFOUT UP QPSUGPMJPT�

"���� 1PMJDZ

5IF SFQSFTFOUBUJWFOFTT BOE VTFGVMOFTT PG BMM JOEJDFT XJMM CF SFWJFXFE BGUFS FBDI VQEBUF PG PG UIF JOEFY
NBSLFU DPWFSBHF� 5IF EFDJTJPO BT UP XIFUIFS BO JOEFY TIPVME CF DPOUJOVFE PS DFBTFE MJFT XJUI UIF *OEFY
$PNNJUUFF�

"O JOEFY TIPVME POMZ CF DFBTFE JG JU IBT CFFO EFFNFE FTTFOUJBM BOE JU JT BQQBSFOU UIBU UIF JOEFY JT OP
MPOHFS SFQSFTFOUBUJWF PG UIF TBJE NBSLFU BOE BMM BMUFSOBUJWFT UP JNQSPWJOH UIF SFQSFTFOUBUJWFOFTT PG UIF
CFODINBSL IBWF CFFO DPOTJEFSFE BOE FYIBVTUFE� "O JOEFY NBZ BMTP CF DFBTFE EVF UP JOTVGàDJFOU EBUB
DPWFSBHF PS RVBMJUZ UIBU JNQFEFT &%)&$JOGSB�T BCJMJUZ UP QVCMJTI B CFODINBSL UIBU JT SFQSFTFOUBUJWF PG
UIF TBJE NBSLFU PS TFDUPS�

"���� 4DPQF

5IJT QPMJDZ BQQMJFT POMZ UP QVCMJTIFE &%)&$JOGSB JOEJDFT�

"���� *NQMFNFOUBUJPO

8IFO SFWJFXJOH UIF OFFE UP DFBTF BO JOEFY UIF *OEFY $PNNJUUFF XJMM àSTU BTTFTT JG UIFSF BSF BOZ
SFNFEJBM BDUJPOT UP JNQSPWF FJUIFS UIF SFQSFTFOUBUJWFOFTT PG UIF JOEFY PS UIF MFWFM PG EBUB RVBMJUZ BOE
RVBOUJUZ� *G UIJT EPFT OPU SFTVMU JO BOZ SFTPMVUJPO JU XJMM CF FTDBMBUFE GPS QVCMJD DPOTVMUBUJPO�

"MM GFFECBDL GSPN UIF DPOTVMUBUJPO XJMM CF BTTFTTFE BOE UIF àOBM EFDJTJPO XJMM CF NBEF CZ UIF *OEFY
$PNNJUUFF BT UP XIFUIFS UIF JOEFY TIPVME CF DPOUJOVFE PS DFBTFE� *G UIF EFDJTJPO JT UP UFSNJOBUF
UIF JOEFY B QVCMJD BOOPVODFNFOU XJMM CF NBEF PO UIF &%)&$JOGSB XFCTJUF BOE BO BDDPNQBOZJOH
FYQMBOBUJPO XJMM CF BMTP CF QVCMJDMZ QVCMJTIFE�

"�� $PNQMBJOUT 1PMJDZ

5IJT QPMJDZ FTUBCMJTIFT UIF GPSNBM QSPDFTT XIFO B GPSNBM DPNQMBJOU JT MPEHFE GPS BOZ &%)&$JOGSB JOEFY�
*U EFTDSJCFT UIF TUFQT BOE QSPDFEVSFT UIBU XJMM CF UBLFO EVSJOH UIF TVCNJTTJPO PG UIF DPNQMBJOU UIF
IBOEMJOH QSPDFTT BOE UIF SFTPMVUJPO TUFQT UIBU XJMM CF UBLFO�

"���� 1PMJDZ

"OZ GPSNBM DPNQMBJOU SFHBSEJOH BOZ PG &%)&$JOGSB�T JOEJDFT IBT UP CF TVCNJUUFE UISPVHI UIF PGàDJBM
GPSN PO UIF &%)&$JOGSB�T XFCTJUF� 'PSNBM DPNQMBJOUT DBO PSJHJOBUF GSPN BOZ TVCTDSJCFS PS VTFS PG UIF
JOEFY�

0OMZ GPSNBM DPNQMBJOUT SFDFJWFE UISPVHI UIJT DIBOOFM XJMM CF FOUFSUBJOFE� $PNQMBJOUT SFDFJWFE UISPVHI
PUIFS GPSNT PG DPNNVOJDBUJPO DIBOOFMT XJMM OPU CF BDDFQUFE�
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*O UIF VOMJLFMZ FWFOU UIBU UIF &%)&$JOGSB XFCTJUF JT EPXO PS JT JOBDDFTTJCMF DPNQMBJOUT DBO CF FNBJMFE
EJSFDUMZ UP &%)&$JOGSB� 5IF DPNQMBJOU NVTU CF TUSVDUVSFE JO UIF GPMMPXJOH NBOOFS�
�� 'VMM OBNF PG DPNQMBJOBOU
�� $PNQBOZ OBNF 	JG BQQMJDBCMF

�� $POUBDU EFUBJMT
�� /BUVSF PG DPNQMBJOU JODMVEJOH UIF OBNF PG UIF JOEFY BOE EBUF PG JTTVF

"���� 4DPQF

5IJT QPMJDZ BQQMJFT UP BMM QVCMJTIFE &%)&$JOGSB JOEJDFT�

"���� *NQMFNFOUBUJPO

0ODF B GPSNBM DPNQMBJOU IBT CFFO TVCNJUUFE JU XJMM CF TVCKFDUFE UP UIF GPMMPXJOH QSPDFEVSF�
● 'PSNBM DPNQMBJOUT XJMM CF SBJTFE UP UIF *OEFY $PNNJUUFF
● *G GVSUIFS DMBSJàDBUJPO JT OFFEFE &%)&$JOGSBXJMM DPOUBDU UIF DPNQMBJOBOU 	UISPVHI FNBJM
 GPS GPMMPX�

VQ
● $PNQMBJOUT XJMM CF FTDBMBUFE BT BQQSPQSJBUF XJUIJO &%)&$JOGSB EFQFOEJOH PO UIF OBUVSF BOE TVCKFDU

NBUUFS PG UIF DPNQMBJOU

*G UIF DPNQMBJOU MFBET UP B NBUFSJBM DIBOHF JO UIF JOEFY UIF QSPDFTT EFUBJMFE JO "�� $PSSFDUJPO 1PMJDZ
XJMM CF GPMMPXFE�

"MM FGGPSUT XJMM CF NBEF UP FOTVSF UIBU DPNQMBJOUT BSF LFQU DPOàEFOUJBM VOMFTT EJTDMPTVSF JT SFRVJSFE
EVF UP BQQMJDBCMF MBXT SFHVMBUJPO PS PUIFS UZQFT PG QSPDFFEJOHT�

5IF DPNQMBJOBOU XJMM CF OPUJàFE JO XSJUJOH 	CZ FNBJM
 XJUIJO B SFBTPOBCMF QFSJPE PG UJNF GPMMPXJOH UIF
PVUDPNF PG UIF JOWFTUJHBUJPO�

"���� 3FUFOUJPO PG DPNQMBJOU SFDPSET

"T SFRVJSFE CZ "�� %BUB 3FUFOUJPO 1PMJDZ BMM GPSNBM DPNQMBJOUT XJMM CF LFQU GPS B NJOJNVN QFSJPE
PG àWF ZFBST TVCKFDU UP BQQMJDBCMF MBXT BOE SFHVMBUJPO�

"�� %BUB 3FUFOUJPO 1PMJDZ

&%)&$JOGSB NBJOUBJOT TFWFSBM EBUBCBTFT UIBU TUPSF EJGGFSFOU UZQFT PG EBUB� 1SPQFS BVEJU USBJM IBT CFFO
FTUBCMJTIFE UP FOTVSF UIBU TVDI EBUB DBO CF SFUSJFWFE GPS PQFSBUJPOBM PS SFHVMBUPSZ OFFET�

"���� 1PMJDZ

"MM XSJUUFO EBUB IBT UP CF TUPSFE JO B TFDVSFE EBUB SPPN BOE POMZ SFTUSJDUFE FNQMPZFFT BSF BMMPXFE UP
BDDFTT SFUBJOFE EBUB UP FOTVSF UIBU TUPSFE EBUB JT OPU DPNQSPNJTFE�

5IF GPMMPXJOH EBUB UZQFT IBWF UP CF TUPSFE JO B TFDVSFE BOE FODSZQUFE EBUB SPPN�

● $POUSJCVUFE EBUB CPVOE CZ /%"T
● $PNNFSDJBMMZ TFOTJUJWF JOGPSNBUJPO
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5IF GPMMPXJOH EBUB UZQFT IBWF UP CF TUPSFE JO B TFDVSFE EBUB SPPN PS TZTUFN�

● %FDJTJPOT BOE KVEHFNFOUT SFHBSEJOH EBUB DPMMFDUJPO JOEFY QSPEVDUJPO BOE QVCMJDBUJPO
● 2VFSJFT BOE SFTQPOTFT SFMBUJOH UP EBUB JOQVUT
● $IBOHFT NBEF UP VOJWFSTF�TBNQMJOH TFUT
● &NQMPZFF�SFMBUFE JOGPSNBUJPO BOE SFTQFDUJWF BDDFTTFT

"���� 4DPQF

5IJT QPMJDZ BQQMJFT UP CVU JT OPU MJNJUFE UP JOEFY�SFMBUFE EBUB DBMDVMBUJPO NFUIPEPMPHJFT EFDJTJPOT
NBEF JO SFMBUJPO UP UIF CFODINBSL QSPEVDUJPO QVCMJDBUJPO BOE JTTVFT SBJTFE CZ VTFST PS TUBLFIPMEFST
PG UIF JOEFY�

"���� *NQMFNFOUBUJPO

5P FOTVSF UIBU BMM DIBOHFT PS EFDJTJPOT NBEF JO UIF DPVSTF PG JOEFY BENJOJTUSBUJPO BSF JO DPNQMJBODF
XJUI BOZ MPDBM MFHBM PS SFHVMBUPSZ SFRVJSFNFOUT BMM EBUB XJMM CF TUPSFE GPS B NJOJNVN PG àWF 	�
 ZFBST�
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#� 4VNNBSZ PG "TTFU�1SJDJOH .FUIPEPMPHZ

#�� 7BMVBUJPO 1SJODJQMFT

'PMMPXJOH PO UIF *'34 BOE BDBEFNJD HVJEBODF EJTDVTTFE JO UIF &%)&$JOGSB "TTFU�1SJDJOH .FUIPE�
PMPHZ UIF WBMVBUJPO QSPDFTT GPMMPXT àWF LFZ QSJODJQMFT�

�� 1SJODJQBM NBSLFU NFBTVSF� *OQVU EBUB NVTU CF PCUBJOFE GSPN B QSFJEFOUJàFE QSJODJQBM NBSLFU
BDDPSEJOH UP UIF &%)&$JOGSB NBSLFU�JODMVTJPO DSJUFSJB 	TFF BQQFOEJY
mB DPNCJOBUJPO PG OBUJPOBM
NBSLFUT UIBU BSF TVGàDJFOUMZ BDUJWF BOE SFQSFTFOUBUJWF PG UIF BDUJWJUJFT PG CVZFST BOE TFMMFST PG JOGSBT�
USVDUVSF BTTFUT PWFS UJNF BOE UIVT BMMPXT JOGFSSJOH BWFSBHF QSJDF QSFGFSFODFT PWFS UJNF�

�� %VBM NFUIPEPMPHZ� *OEJWJEVBM BTTFU WBMVBUJPOT DPNCJOF UIF JODPNF 	PS %$'
 BOENBSLFU 	PSNVMUJQMF

BQQSPBDIFT� 5IJT JT FOGPSDFE CZ UIF DPOTUJUVFOU�MFWFM NJOJNVN EBUB JODMVTJPO DSJUFSJB 	TFF BQQFOEJY
�

�� .BSLFU DBMJCSBUJPO� 5IF WBMVBUJPO QSPDFTT FOTVSFT UIBU QSJDF FTUJNBUFT BSF DBMJCSBUFE UP CFTU SFáFDU
BWBJMBCMF MFWFM�� JOQVU EBUB UIBU JT QSJNBSZ BOE TFDPOEBSZ USBOTBDUJPOT BT XFMM UIFNPTU DVSSFOU MFWFM
PG JOUFSFTU SBUFT BOE PUIFS NBSLFU JOQVUT�

�� 3JTL�GBDUPS QSJDJOH� 'PMMPXJOH UIF NPEFSO BDBEFNJD MJUFSBUVSF PO BTTFU QSJDJOH UIF WBMVBUJPO
QSPDFTT BJNT UP EJTDPWFS UIF DVSSFOU NBSLFU QSJDF PG JOEJWJEVBM SJTL GBDUPST UIBU DBO CF BUUSJCVUFE UP
UIF SFMFWBOU UZQF PG JOWFTUNFOUT PO UIF CBTJT PG LOPXO JOGPSNBUJPO 	F�H� UIF DPNQBOZ JT MPDBUFE JO
B HJWFO DPVOUSZ
 PS FDPOPNJDBMMZ KVTUJàFE BTTVNQUJPOT 	F�H� NVMUJQFSJPE JOWFTUNFOUT BSF FYQPTFE
UP JOUFSFTU�SBUF SJTL
�

�� $SFEJU SJTL NFBTVSFNFOU� *O UIF DBTF PG EFCU TFDVSJUJFT B TDFOBSJP�ESJWFO BOBMZTJT PG OPOQFSGPS�
NBODF BOE QPTUEFGBVMU SFTUSVDUVSJOH JT BMTP DPOEVDUFE UP FTUJNBUF UIF GBJS WBMVF PG FYQFDUFE MPTTFT�

#�� 7BMVBUJPO "QQSPBDI

5IF QSFNJTF UIBU B MJNJUFE OVNCFS PG GBDUPST FYQMBJOT UIF NBKPSJUZ PG JOWFTUNFOU SJTL GPVOE JO àOBODJBM
TFDVSJUJFT NBLFT UIF EFWFMPQNFOU PG SPCVTU BOE QFSTJTUFOU GBDUPS NPEFMT PG SFUVSOT BO JNQPSUBOU QBSU
PG JOWFTUNFOU�SJTL NBOBHFNFOU�

8JUI GSFRVFOU USBEJOH BOE PCTFSWBCMF QSJDFT BOE SFUVSOT GBDUPS NPEFMT DBO CF VTFE UP EFDPNQPTF
QPSUGPMJP SJTL BDDPSEJOH UP DPNNPO GBDUPS FYQPTVSFT BOE UP BTTFTT IPX NVDI PG UIF QPSUGPMJP�T SFUVSOT
BSF BUUSJCVUBCMF UP FBDI DPNNPO GBDUPS FYQPTVSF�

5IF TUBOEBSE BQQSPBDI JO CPUI BDBEFNJD BOE JOEVTUSZ GBDUPS NPEFMT JT UIF UXP�TUFQ SFHSFTTJPO NFUIPE
QVU GPSXBSE CZ 'BNB BOE .D#FUI 	����
 PS '.#� 5IF '.# BQQSPBDI DPOTJTUT PG FTUJNBUJOH UXP TFUT
PG DPFGàDJFOUT� CPUI UIF BTTFU CFUBT PS GBDUPS MPBEJOHT BOE UIF NBSLFU QSJDFT PG FBDI SJTL GBDUPS
BSF VOLOPXO BOE NVTU CF FTUJNBUFE VTJOH UJNF TFSJFT PG BTTFU QSJDFT�SFUVSOT� 0ODF JOEJWJEVBM GBDUPS
MPBEJOHT IBWF CFFO FTUJNBUFE PWFS UJNF GBDUPS QSJDFT 	MBNCEBT
 BSF FTUJNBUFE JO UIF DSPTT TFDUJPO PG
SFUVSOT HJWFO FTUJNBUFE BTTFU CFUBT� 5IJT JT QPTTJCMF CFDBVTF JOEJWJEVBM TFDVSJUZ QSJDFT BSF PCTFSWBCMF
PWFS UJNF JO TVGàDJFOUMZ MPOH UJNF TFSJFT BT XFMM BT JO UIF DSPTT TFDUJPO JO TVGàDJUFOMZ MBSHF OVNCFST�
'.# VTFT UIF UXP EJNFOTJPOT PG UIF EBUB BWBJMBCMF UP FTUJNBUFT àSTU UIF CFUBT BOE UIFO UIF MBNCEBT
PG UIF "15 GSBNFXPSL�

��
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8JUI JMMJRVJE àOBODJBM BTTFUT UPP GFX USBEFT BSF BWBJMBCMF UP EFDPNQPTF JOEJWJEVBM BTTFU SFUVSOT JOUP
FYQPTVSFT UP DPNNPO TPVSDFT PG SJTL PWFS UJNF BOE FTUJNBUF BTTFU CFUBT� )PXFWFS JG JOEJWJEVBM GBDUPS
FYQPTVSFT DBO CF FTUJNBUFE PS BTTVNFE EJSFDUMZ BOE B NJOJNVN OVNCFS PG USBOTBDUJPO QSJDFT DBO CF
PCTFSWFE JO FBDI UJNF QFSJPE SJTL�GBDUPS QSJDFT 	MBNCEBT
 DBO TUJMM CF FTUJNBUFE JO UIF DSPTT TFDUJPO PG
FYQFDUFE SFUVSOT�

*O BOZ HJWFO QFSJPE B OVNCFS PG QSJNBSZ BOE TFDPOEBSZ USBOTBDUJPOT BSF PCTFSWBCMF JO UIF NBSLFU GPS
VOMJTUFE JOGSBTUSVDUVSF JOWFTUNFOUT� "T MPOH BT TVGàDJFOU JOGPSNBUJPO BCPVU UIF FYQFDUFE DBTI áPXT UP
FRVJUZ PS EFCU IPMEFST DBO CF PCUBJOFE PS FTUJNBUFE BU BOZ UJNF U XF IBWF�

1J =
∑5

U=� $'U(
� + (3G + &(3̃J))

)U

GPS QSJNBSZ PS TFDPOEBSZ JOWFTUNFOU 1J JO BTTFU J QBZJOH $'U VOUJM UJNF 5� 3G + &(3̃J) JT UIF BQQSPYJNBUF
FYQFDUFE JOUFSOBM SBUF PG SFUVSO 	*33
 BU UJNF U�

6TJOH TUBOEBSE SPPU àOEJOH UFDIOJRVFT &(3̃J) BO FTUJNBUF PG UIF FYQFDUFE SBUF PG 	FYDFTT
 SFUVSO GPS
UIF FOUJSF MJGF PG UIF JOWFTUNFOU DBO CF EFSJWFE�

)FODF B DSPTT TFDUJPO PG FYQFDUFE SFUVSOT JT PCTFSWBCMF JO FBDI QFSJPE� )PXFWFS UIFTF FTUJNBUFT BSF
OPJTZ CFDBVTF UIFZ BSF TPMFMZ EFSJWFE GSPN JOJUJBM BOE TFDPOEBSZ JOWFTUNFOU WBMVFT BOE FYQFDUFE DBTI
áPXT� $BTI áPX GPSFDBTUT BSF DIBSBDUFSJTFE CZNFBTVSFNFOU FSSPST BOE XF LOPX UIBU DBTI áPX UJNJOHT
BOE TJ[F DBO IBWF B ESBNBUJD JNQBDU PO *33T�

.PSFPWFS POMZ B GSBDUJPO PG UIF JOWFTUNFOUT SFQSFTFOUJOH UIF CSPBE NBSLFU BU UJNF U BSF UIF PCKFDU
PG PCTFSWBCMF USBOTBDUJPOT BU UIBU UJNF� )FODF POMZ B TVCTFU PG BQQSPYJNBUF FYDFTT SFUVSOT &(3̃J) JT
BWBJMBCMF JO FBDI QFSJPE�

0ODF B DSPTT TFDUJPO PG BQQSPYJNBUF FYQFDUFE SFUVSOT JT LOPXO JU DBO CF SFHSFTTFE BHBJOTU JOEJWJEVBM
BTTFU GBDUPS MPBEJOHT 	CFUBT
 UP FTUJNBUF JOEJWJEVBM GBDUPS QSJDFT 	λ̂L
 JO UIF DSPTT TFDUJPO BU UIBU QPJOU
JO UJNF� 5IVT XF IBWF

&(3̃J) − 3G = λ�βJ,� + · · · + λ,βJ,, + ωJ 	#��


XIFSF ωJ JT UIF NFBTVSFNFOU OPJTF JOUSPEVDFE XIFO FTUJNBUJOH &(3̃J)� *O PUIFS XPSET XF DBO XSJUF
FTUJNBUFE FYDFTT SFUVSOT BU UJNF U BT B GVODUJPO PG GBDUPS MPBEJOH BOE GBDUPS QSJDFT QMVT TPNFNFBTVSFNFOU
FSSPS� 6TJOH B SBOHF PG TUBUJTUJDBM UFDIOJRVFT UIF WBMVF PG λJ DBO CF FTUJNBUFE GPS PCTFSWBCMF USBOTBD�
UJPOT BU UJNF U 	UIF DSPTT TFDUJPO PG USBOTBDUJPOT
� &TUJNBUFE λ̂L UIFO HJWFT VT OFX FTUJNBUFT PG FYQFDUFE
FYDFTT SFUVSOT 3̂J GPS BMM BTTFUT K JO UIF SFMFWBOU QFSJPE JO BDDPSEBODF XJUI UIFJS JOEJWJEVBM CFUBT JODMVEJOH
UIPTF BTTFUT GPS XIJDI OP USBOTBDUJPO QSJDFT XFSF BWBJMBCMF BU UIF UJNF TP UIBU

&(3̂K) − 3G =
∑

L

λ̂LβK,L 	#��


5IJT BQQSPBDI DBO CF MBCFMMFE IFEPOJD GBDUPS QSJDJOH BGUFS UIF IFEPOJD NPEFMT VTFE JO SFBM FTUBUF BOE
PUIFS QSJWBUF NBSLFUT� *U DPOTJTUT PG QSFEJDUJOH UIF QSJDFT PG SJTL GBDUPST UIBU BQQMZ UP BTTFUT XJUI DFSUBJO
DIBSBDUFSJTUJDT FWFO UIPVHI UIFZ IBWF OPU CFFO USBEFE JO UIF SFMFWBOU QFSJPE�

&TUJNBUJOH B GBDUPS NPEFM PG SFUVSOT GPS JMMJRVJE TFMEPN�USBEFE BTTFUT IBT NFUIPEPMPHJDBM BOE FNQJSJDBM
MJNJUBUJPOT� /FWFSUIFMFTT JG JU DBO BDIJFWF B DFSUBJO MFWFM PG NJOJNVN SPCVTUOFTT BOE PVU�PG�TBNQMF
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QFSTJTUFODF JU QSPWJEFT B WBMVBCMF GSBNFXPSL GPS UIJOLJOH NFUIPEJDBMMZ BCPVU SJTL BOE SFUVSOT JO QSJWBUF
NBSLFUT� *OWFTUPST� OBUVSFT BOE QSFGFSFODFT JO QSJWBUF JOGSBTUSVDUVSFNBSLFUT LFFQ DIBOHJOH� %PDVNFOUJOH
IPX TZTUFNBUJD TPVSDFT PG SJTL BSF QSJDFE PO BWFSBHF JO QSJWBUF JOWFTUNFOUT TIPVME SFTU PO B TPMJE
UIFPSFUJDBM GSBNFXPSL BOE DBO CF B WBTU JNQSPWFNFOU PWFS FYJTUJOH NFUIPEPMPHJFT�

#Z NFBTVSJOH UIF JNQBDU PG DPNNPO GBDUPS FYQPTVSFT PO SFUVSOT "15�TUZMF GBDUPS NPEFMT IFMQ EFSJWF
NFBO PS FYQFDUFE SFUVSOT 	PS EJTDPVOU GBDUPST
 UIBU JT XIBU ESJWFT SFUVSOT BOE QSJDFT TZTUFNBUJDBMMZ
BOE BDSPTT BTTFUT� $POWFSTFMZ JU EPFT OPU FYQMBJO TPVSDFT PG QSJDJOH BOE SFUVSOT UIBU BSJTF GSPN PXOFS�T
QSJWBUF JOGPSNBUJPO PS EFBM�NBLJOH TLJMMT� 5IJT SFNBJOT BO JEJPTZODSBUJD EJNFOTJPO�
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$� "QQFOEJY� (MPTTBSZ PG 5FSNT

#BTF EBUF PG JOEFY

JT UIF EBUF XIFSF UIF SFTQFDUJWF JOEFY JT HJWFO B àYFE WBMVF GPS DBMDVMBUJPO QVSQPTFT�

#FODINBSL

JT UIF BWFSBHF BHBJOTU XIJDI UIF QFSGPSNBODF PG B QPSUGPMJP PS HSPVQ PG BTTFUT JT NFBTVSFE�

$BQQFE JOEFY

SFGFST UP BO JOEFY XJUI DPOTUJUVFOU XFJHIUT UIBU BSF MJNJUFE UP B àYFE QFSDFOUBHF� 5IJT QSFWFOUT UIF
JOEFY GSPN CFJOH IFBWJMZ XFJHIUFE BHBJOTU BOZ QBSUJDVMBS JOEFY DPOTUJUVFOU�

$BQQFE XFJHIU

SFGFST UP UIF XFJHIU MJNJU UIBU IBT CFFO QMBDFE PO B DPOTUJUVFOU UIBU XPVME PUIFSXJTF FYDFFE UIF DBQ
MJNJU JO UIF JOEFY�

&RVBM�XFJHIU JOEFY

SFGFST UP BO JOEFY XJUI DPOTUJUVFOUT UIBU IBWF XFJHIUT UIBU FRVBM SFHBSEMFTT PG GBJS WBMVF PS CPPL WBMVF�

(*14

JT UIF (MPCBM *OWFTUNFOU 1FSGPSNBODF 4UBOEBSET DSFBUFE BOE BENJOJTUSBUFE CZ UIF $'" *OTUJUVUF�

.FUIPEPMPHZ

SFGFST UP B TFU PG EPDVNFOUT UIBU EFTDSJCF IPX BO JOEFY JT EFTJHOFE EFUFSNJOFE DBMDVMBUFE BOE
QVCMJTIFE�

4BNQMFE VOJWFSTF

SFGFST UP B SFQSFTFOUBUJWF TBNQMF PG DPOTUJUVFOUT UIBU IBWF CFFO ESBXO GSPN UIF VOJWFSTF�

6OJWFSTF

SFGFST UP UIF MJTU PG àSNT UIBU RVBMJGZ GPS JODMVTJPO�
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%� "QQFOEJY� 7FSTJPO )JTUPSZ

5IJT TFDUJPO LFFQT B SFDPSE PG BMM DIBOHFT UIBU IBWF CFFO NBEF UP UIJT QVCMJDBUJPO�

"T PG 0DUPCFS ���� UIFSF IBWF CFFO OP NPEJàDBUJPOT NBEF UP UIJT QVCMJDBUJPO�
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&� "QQFOEJY� -JTU PG %JTDPOUJOVFE *OEJDFT

5IJT TFDUJPO MJTUT UIF &%)&$JOGSB JOEJDFT UIBU IBWF CFFO EJTDPOUJOVFE�

"T PG 0DUPCFS ���� UIFSF BSF OP &%)&$JOGSB JOEJDFT UIBU IBWF CFFO EJTDPOUJOVFE�
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'� %JTDMBJNFS

5IF &%)&$JOGSB JOEJDFT DBMDVMBUFE CZ &%)&$ *OGSBTUSVDUVSF *OTUJUVUF BSF GPS SFTFBSDI QVSQPTFT BOE JO OP
DBTF DPOTUJUVUF BO JOWFTUNFOU SFDPNNFOEBUJPO PS BMMPDBUJPO� "T B SFTVMU OFJUIFS &%)&$ *OGSBTUSVDUVSF
*OTUJUVUF OPS &%)&$ BSF SFTQPOTJCMF GPS UIF NBUFSJBM PS NPSBM DPOTFRVFODFT PG UIFJS VTF XIJDI BSF UIF
TPMF SFTQPOTJCJMJUZ PG UIF VTFS� 1VCMJDBUJPO PG UIF JOEFY�DPNQPTJUJPO EBUB BOE UIF àOBODJBM DIBSBDUFS�
JTUJDT UIBU DPVME CF BTTPDJBUFE XJUI UIFTF DPNQPOFOUT EPFT OPU DPOTJUVUF QSPNPUJPO PS B TPMJDJUBUJPO
UP JOWFTU JO UIFTF DPNQPOFOUT CVU QSPWJEFT VTFGVM BEEJUJPOBM JOGPSNBUJPO GPS UIF QSPQFS TUVEZ BOE VTF
PG UIF JOEJDFT�

/FJUIFS &%)&$ *OGSBTUSVDUVSF *OTUJUVUF OPS &%)&$ BSF SFTQPOTJCMF GPS UIF NBUFSJBM PS NPSBM DPOTF�
RVFODFT PG FSSPST PS PNJTTJPOT UIBU NBZ BGGFDU UIF DBMDVMBUJPO PG UIF JOGSBTUSVDUVSF JOEJDFT UIBU UIFZ
QVCMJTI PS UIF DBMDVMBUJPOT UIBU BSF DBSSJFE PVU VTJOH UIFTF JOEJDFT�

5IF &%)&$JOGSB BOE &%)&$ *OGSBTUSVDUVSF *OTUJUVUF USBEFNBSLT BOE UIF &%)&$JOGSB JOEFY EBUB BSF UIF
FYDMVTJWF QSPQFSUZ PG &%)&$� 5IF VTBHF BOE SFQSPEVDUJPO PG UIF OBNFT BOE EBUB PG &%)&$JOGSBPS &%)&$
*OGSBTUSVDUVSF *OTUJUVUF JOEJDFT DBO POMZ CF EPOF PO DPOEJUJPO UIBU UIF GPMMPXJOH NFOUJPO JT JODMVEFE
XIFO EBUB GSPN UIFTF JOEJDFT PS DBMDVMBUJPOT DPOEVDUFE VTJOH UIFTF JOEJDFT BSF SFQSPEVDFE� u4PVSDF�
&%)&$ *OGSBTUSVDUVSF *OTUJUVUF�u

"MM JOGPSNBUJPO JT QSPWJEFE GPS JOGPSNBUJPO QVSQPTFT POMZ� &WFSZ FGGPSU JT NBEF UP FOTVSF UIBU BMM JOGPS�
NBUJPO UIBU IBT CFFO QSPWJEFE JO UIJT EPDVNFOU JT BDDVSBUF CVU OP SFTQPOTJCJMJUZ PS MJBCJMJUZ DBO CF
BDDFQUFE CZ &%)&$JOGSB GPS BOZ FSSPST MPTT PS QPUFOUJBM MPTT GSPN UIF VTF PG UIJT EPDVNFOU JUT JOGPS�
NBUJPO PS JUT EBUB�

*OEFYFT BOE CFODINBSLT BSF DSFBUFE BOE NBZ CF VTFE GPS B WBSJFUZ PG QVSQPTFT SBOHJOH GSPN SFTFBSDI
UISPVHI QPSUGPMJP BOBMZTJT UP JOWFTUNFOU QSPEVDUT BOE CZ B WBSJFUZ PG NBSLFU QBSUJDJQBOUT JODMVEJOH
BTTFU PXOFST QPSUGPMJP NBOBHFST CSPLFST�EFBMFST BOE SFTFBSDIFST� /PU BMM JOEFYFT BOE CFODINBSLT BSF
BQQSPQSJBUF GPS BMM QPUFOUJBM VTFT� .BSLFU QBSUJDJQBOUT TIPVME VTF UIFJS KVEHFNFOU XIFO TFMFDUJOH BO
JOEFY GPS B QBSUJDVMBS QVSQPTF�

*U JT OPU QPTTJCMF UP JOWFTU JO &%)&$JOGSB CSPBE NBSLFU JOEJDFT PS TVCJOEJDFT�
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&%)&$JOGSB *OEJDFT %PDVNFOUBUJPO 	����


&%)&$JOGSB *OEFY %BUB � "OBMZUJDT %PDVNFOUBUJPO

● &%)&$JOGSB *OEFY .FUIPEPMPHZ � 0DUPCFS ����

● (MPCBM *OGSBTUSVDUVSF $PNQBOZ $MBTTJàDBUJPO 4UBOEBSE 	(*$$4ȉ
 � 0DUPCFS ����

● (MPCBM *OGSBTUSVDUVSF *OWFTUNFOU %BUB 4UBOEBSE � 0DUPCFS ����

● &%)&$JOGSB %BUB $POUSJCVUPS $PEF PG $POEVDU � 0DUPCFS ����

● &%)&$JOGSB 6OMJTUFE *OGSBTUSVDUVSF "TTFU 1SJDJOH .FUIPEPMPHZ � 0DUPCFS ����
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