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5JUMF BOE TVCUJUMF

&OIBODJOH QSFEJDUJPO BOE DBVTBM JOGFSFODF JO NFUBCPMJD EZTIPNFPTUBTJT

"CTUSBDU

ɨJT UIFTJT JT GPDVTFE PO UXP HMPCBMMZ QSFWBMFOU EJTFBTFT� J
 OPO�BMDPIPMJD GBUUZ MJWFS EJTFBTF 	/"'-%
 BOE JJ
 UZQF ñ
EJBCFUFT 	5ñ%
 XJUI BO PWFSBMM BJN PG JNQSPWJOH QSFEJDUJPO BOE DBVTBM JOGFSFODF JO UIF DPOUFYU PG UIFTF DPOEJUJPOT�
0VS QSPKFDUT XFSF NBJOMZ DPOEVDUFE VTJOH *.* %*3&$5 BOE 6, #JPCBOL EBUBTFUT JODMVEJOH NVMUJ�PNJDT EBUB
FYUFOTJWF FOWJSPONFOUBM FYQPTVSFT BOE CJPMPHJDBM JOUFSNFEJBUFT�

*O QBQFS Ě XF VUJMJ[FE TUSVDUVSBM FRVBUJPO NPEFMJOH UP UFTU UIF �UXJO�DZDMF� IZQPUIFTJT DPODFSOJOH JOUFSBDUJPOT
CFUXFFO UIF MJWFS BOE UIF QBODSFBT JO UIF FUJPMPHZ PG 5ñ%� 'VSUIFSNPSF UIF BTTPDJBUJPO PG QIZTJDBM BDUJWJUZ XJUI
HMZDFNJD DPOUSPM XBT JOWFTUJHBUFE XJUIJO UIF UXJO�DZDMF IZQPUIFTJT� 0VS SFTVMUT TIPXFE UIF BTTPDJBUJPO PG QIZTJDBM
BDUJWJUZ XJUI TFWFSBM NFUBCPMJD USBJUT BOE GBDUPST� .PSFPWFS UIF NFEJBUJPO FĊFDU PG CBTBM JOTVMJO TFDSFUJPO SBUF
JOTVMJO TFOTJUJWJUZ BOE MJWFS GBU XBT JEFOUJmFE GSPN QIZTJDBM BDUJWJUZ UPXBSET HMVDPTF SFHVMBUJPO�

*O QBQFS ĚĚ XF EFWFMPQFE B TFSJFT PG NBDIJOF MFBSOJOH�CBTFE NPEFMT GPS UIF EJBHOPTJT PG GBUUZ MJWFS VTJOH EJĊFS�
FOU DPNCJOBUJPOT PG DPNQMFY DMJOJDBM BOE PNJDT JOQVU EBUB UP TDSFFO BU�SJTL QPQVMBUJPOT GPS /"'-%� #FUB�DFMM
GVODUJPO BOE JOTVMJO TFOTJUJWJUZ BQQFBSFE UP CF UIF NPTU JOGPSNBUJWF QSFEJDUPST JO UIF EFWFMPQFE EJBHOPTUJD NPE�
FMT� 'VSUIFSNPSF UIF EFSJWFE JNQPSUBODF MJTUT PG FBDI EBUB TFU 	DMJOJDBM HFOFUJD USBOTDSJQUPNJD QSPUFPNJD BOE
NFUBCPMPNJD
 XFSF IJHIMJHIUJOH QSFWJPVT mOEJOHT BOE TVHHFTUJOH QPUFOUJBM NPMFDVMBS GFBUVSFT PG UIF /"'-%
FUJPMPHZ�

*O QBQFS ĚĚĚ #BZFTJBO OFUXPSL BOE .FOEFMJBO SBOEPNJ[BUJPO BQQSPBDIFT XFSF EFQMPZFE UP FYBNJOF B SBOHF
PG QVUBUJWF DBVTBM BTTPDJBUJPOT VOEFSMZJOH UIF EFWFMPQNFOU PG GBUUZ MJWFS� 0VS BOBMZTFT JEFOUJmFE CBTBM JOTVMJO
TFDSFUJPO SBUF BOE WJTDFSBM GBU BT UXP LFZ ESJWFST� *O BEEJUJPO UIF TFOTJUJWJUZ BOBMZTJT PO EJBCFUFT BOE OPO�EJBCFUFT
TUSBUB JEFOUJmFE B OFUXPSL NPTUMZ EPNJOBUFE CZ EZTHMZDFNJB JO QSFTFODF PG 5ñ% XIFSFBT JU XBT NBJOMZ DPOUSPMMFE
CZ FYDFTT BEJQPTJUZ JO UIF BCTFODF PG 5ñ%�

*O QBQFS Ěħ HFOPUZQF�CBTFE SFDBMM 	(#3
 DMJOJDBM USJBMT JO XIJDI UIF HFOFUJD CVSEFO PG JOEJWJEVBMT JT VTFE JO
SFDSVJUJOH UXP HSPVQT PG QBSUJDJQBOUT XJUI B IJHI BOE MPX HFOFUJD SJTL TDPSF XFSF TJNVMBUFE BOE DPNQBSFE XJUI
UIF DPOWFOUJPOBM SBOEPNJ[FE DPOUSPMMFE USJBMT 	3$5T
 JO UFSNT PG UIFJS TUBUJTUJDBM QPXFS BOE UIF SFRVJSFE TBNQMF
TJ[FT� ɨF BOBMZTJT TIPXFE UIBU (#3 USJBMT BSF VOEFS TFWFSBM EJWFSTF TDFOBSJPT NPSF QPXFSGVM UIBO DPOWFOUJPOBM
3$5T GPS UFTUJOH HFOF�USFBUNFOU JOUFSBDUJPOT�

,FZ XPSET

NFUBCPMJD EZTIPNFPTUBTJT GBUUZ MJWFS /"'-% UZQF ñ EJBCFUFT NBDIJOF MFBSOJOH DBVTBM JOGFSFODF

$MBTTJmDBUJPO TZTUFN BOE�PS JOEFY UFSNT 	JG BOZ
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3FDJQJFOU�T OPUFT /VNCFS PG QBHFT

ð÷ð
1SJDF

4FDVSJUZ DMBTTJmDBUJPO

* UIF VOEFSTJHOFE CFJOH UIF DPQZSJHIU PXOFS PG UIF BCTUSBDU PG UIF BCPWF�NFOUJPOFE EJTTFSUBUJPO IFSFCZ HSBOU UP
BMM SFGFSFODF TPVSDFT UIF QFSNJTTJPO UP QVCMJTI BOE EJTTFNJOBUF UIF BCTUSBDU PG UIF BCPWF�NFOUJPOFE EJTTFSUBUJPO�

4JHOBUVSF %BUF ñïñï�ðï�òï
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ñ .FDIBOJTNT CFIJOE /"'-% BOE 5ñ% � � � � � � � � � � � � � � � � � � ðð
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 � � � � � � � � � � � � � � � òô
ñ�ñ #BZFTJBO OFUXPSLT 	#/
 � � � � � � � � � � � � � � � � � � � � � � òõ
ñ�ò *OTUSVNFOUBM WBSJBCMFT 	*7T
 � .FOEFMJBO SBOEPNJ[BUJPO 	.3
 � � ò÷

ò 4UBUJTUJDBM QPXFS � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � óï

ó 3FTVMUT BOE %JTDVTTJPOT óò
ð 1BQFS Ě � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � óò
ñ 1BQFS ĚĚ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � óõ
ò 1BQFS ĚĚĚ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ôï
ó 1BQFS Ěħ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ôó
ô 0WFSBMM TVNNBSZ BOE DPODMVTJPOT � � � � � � � � � � � � � � � � � � � � � ôö
õ 'VUVSF QFSTQFDUJWFT � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ô÷

3FGFSFODFT õò
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1BQFS Ě� ɨF SPMF PG QIZTJDBM BDUJWJUZ JO NFUBCPMJD IPNFPTUBTJT CFGPSF BOE BGUFS

UIF POTFU PG UZQF ñ EJBCFUFT� BO *.* %*3&$5 TUVEZ � � � � � � � � � � � � öø
1BQFS ĚĚ� 1SFEJDUJOH BOE FMVDJEBUJOH UIF FUJPMPHZ PG GBUUZ MJWFS EJTFBTF� " NBDIJOF

MFBSOJOH NPEFMJOH BOE WBMJEBUJPO TUVEZ JO UIF *.* %*3&$5 DPIPSUT � � � øô
1BQFS ĚĚĚ� *OGFSSJOH UIF DBVTBM QBUIXBZT CFUXFFO NFUBCPMJD QSPDFTTFT BOE MJWFS
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1BQFS Ěħ� 4UBUJTUJDBM QPXFS DPOTJEFSBUJPOT JO HFOPUZQF�CBTFE SFDBMM SBOEPNJ[FE

DPOUSPMMFE USJBMT � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ðóø

� ¤ © ņ
�4VQQPSUJOH *OGPSNBUJPO GPS UIF QBQFST JODMVEFE JO UIJT UIFTJT DBO CF GPVOE IFSF�
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¤"MM QBQFST BOE mHVSFT BSF SFQSPEVDFE XJUI QFSNJTTJPO PG UIFJS SFTQFDUJWF QVCMJTIFST�

©1BQFST Ě BOE Ěħ BSF MJDFOTFE VOEFS UIF $SFBUJWF $PNNPOT "UUSJCVUJPO ó�ï *OUFSOBUJPOBM -JDFOTF BOE QBQFS
ĚĚ JT MJDFOTFE VOEFS UIF $SFBUJWF $PNNPOT $$ï QVCMJD EPNBJO EFEJDBUJPO�

ņɨF XPSL MFBEJOH UP UIJT QVCMJDBUJPO IBT SFDFJWFE TVQQPSU GSPN UIF *OOPWBUJWF .FEJDJOFT *OJUJBUJWF +PJOU
6OEFSUBLJOH VOEFS HSBOU BHSFFNFOU O�ððôòðö 	%*3&$5
 SFTPVSDFT PG XIJDI BSF DPNQPTFE PG mOBODJBM DPOUSJ�
CVUJPO GSPN UIF &VSPQFBO 6OJPO�T 4FWFOUI 'SBNFXPSL 1SPHSBNNF 	'1ö�ñïïö�ñïðò
 BOE &'1*" DPNQBOJFT�
JO LJOE DPOUSJCVUJPO�
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-JTU PG QVCMJDBUJPOT

ɨJT UIFTJT JT CBTFE PO UIF GPMMPXJOH QVCMJDBUJPOT SFGFSSFE UP CZ UIFJS 3PNBO OVNFSBMT�
Ě ɧF SPMF PG QIZTJDBM BDUJWJUZ JO NFUBCPMJD IPNFPTUBTJT CFGPSF BOE BGUFS UIF POTFU

PG UZQF ñ EJBCFUFT� BO *.* %*3&$5 TUVEZ
,PJWVMB 38 "UBCBLJ�1BTEBS / (JPSEBOP (/ 8IJUF 5 "EBNTLJ + #FMM +% #FV�
MFOT + #SBHF 4 #SVOBL 4 %F .BTJ ' %FSNJU[BLJT &5 'PSHJF *. 'SPTU ( )BOTFO
5 )BOTFO 5) )BUUFSTMFZ " ,PLLPMB 5 ,VSCBTJD " -BBLTP . .BSJ " .D%PO�
BME 5+ 1FEFSTFO 0 3VUUFST ' 4DIXFOL +. 5FBSF )+" ɨPNBT &- 7JOVFMB "
.BIBKBO " .D$BSUIZ .* 3VFUUFO ) 8BMLFS . 1FBSTPO & 1BWP * 'SBOLT 18�
*.* %*3&$5 $POTPSUJVN�
%JBCFUPMPHJB WPMVNF õò QBHFTöóóoöôõ	ñïñï


ĚĚ 1SFEJDUJOH BOE FMVDJEBUJOH UIF FUJPMPHZ PG GBUUZ MJWFS EJTFBTF� " NBDIJOF MFBSOJOH
NPEFMJOH BOE WBMJEBUJPO TUVEZ JO UIF *.* %*3&$5 DPIPSUT
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ĚĚĚ *OGFSSJOH UIF DBVTBM QBUIXBZT CFUXFFO NFUBCPMJD QSPDFTTFT BOE MJWFS GBU BDDVNV�
MBUJPO� BO *.* %*3&$5 TUVEZ
"UBCBLJ�1BTEBS / � 1PNBSFT�.JMMBO ) � ,PJWVMB 38 "HVEFMP - ɨPNBT &-
7J×VFMB " (JPSEBOP (/ 'PSHJF *. .D%POBME 5+ 3VFUUFO ) .BTJ ' )BOTFO
5) ,PLLPMB 5 .BIBKBO " "EBNTLJ + #SBHF 4 #SVOBL 4 %FSNJU[BLJT & 'SPTU
( )BOTFO 5 -BBLTP . 1FEFSTFO 0 3JEEFSTUSÌMF . )BUUFSTMFZ "5 8BMLFS .
#FVMFOT +8+ .D$BSUIZ .* 4DIXFOL +. .BSJ " 3VFUUFO ) #FMM +% 0IMTTPO
. 1BWP * 1FBSTPO &3 'SBOLT 18�
	NBOVTDSJQU


Ěħ 4UBUJTUJDBM QPXFS DPOTJEFSBUJPOT JO HFOPUZQF�CBTFE SFDBMM SBOEPNJ[FE DPOUSPMMFE
USJBMT
"UBCBLJ�1BTEBS / 0IMTTPO . 4IVOHJO % ,VSCBTJD " *OHFMTTPO & 1FBSTPO &3
"MJ "� 'SBOLT 18��
4DJ 3FQ õ òöòïö 	ñïðõ
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1VCMJDBUJPOT OPU JODMVEFE JO UIJT UIFTJT

Ě $BVTBM JOGFSFODF JO PCFTJUZ SFTFBSDI

'SBOLT 18 "UBCBLJ�1BTEBS /
+ *OUFSO� .FE ñïðö

ĚĚ� (FOPNF�8JEF BOE "CEPNJOBM .3* %BUB 1SPWJEF &WJEFODF ɧBU B (FOFUJDBMMZ
%FUFSNJOFE 'BWPSBCMF "EJQPTJUZ 1IFOPUZQF *T $IBSBDUFSJ[FE CZ -PXFS &DUPQJD
-JWFS 'BU BOE -PXFS 3JTL PG 5ZQF ñ %JBCFUFT )FBSU %JTFBTF BOE )ZQFSUFOTJPO
+J :� :JPSLBT ".� 'SBV '� .PPL�,BOBNPSJ %� 4UBJHFS )� ɨPNBT &-
"UBCBLJ�1BTEBS / $BNQCFMM " 5ZSSFMM + +POFT 4& #FBVNPOU 3/ 8PPE "3
5VLF ." 3VUI ,4 .BIBKBO " .VSSBZ " 'SFBUIZ 3. 8FFEPO ./ )BUUFST�
MFZ "5 )BZXBSE $ .BDIBOO + )ÊSJOH )6 'SBOLT 1 EF .VUTFSU 3 1FBSTPO &
4UFGBO /� 'SBZMJOH 5.� "MMFCSBOEU ,7� #FMM +%� #MBLFNPSF "*� :BHIPPULBS
)�
%JBCFUFT ñïðø

ĚĚĚ� (FOFUJD TUVEJFT PG.3* MJWFS JSPO DPOUFOU JO ø÷ïï JOEJWJEVBMT JEFOUJGZ ò WBSJBOUT
JO HFOFT SFHVMBUJOH IFQDJEJO BOE ZJFMET OFX JOTJHIUT JOUP JUT MJOL XJUI IFQBUJD
BOE FYUSBIFQBUJD EJTFBTFT
8JMNBO )3� 1BSJTJOPT $"� "UBCBLJ�1BTEBS / ,FMMZ . ɨPNBT &- /FVCBVFS
4 .BIBKBO " )JOHPSBOJ "% 1BUFM 34 )FNJOHXBZ ) 'SBOLT 18 #FMM +%
#BOFSKFF 3 :BHIPPULBS )
+PVSOBM PG )FQBUPMPHZ ñïðø

Ěħ� (MVDPTF�EFQFOEFOU JOTVMJOPUSPQJD QFQUJEF BOE SJTL PG DBSEJPWBTDVMBS FWFOUT BOE
NPSUBMJUZ� B QSPTQFDUJWF TUVEZ
+VKJƥ "�"UBCBLJ�1BTEBS / /JMTTPO 1. "MNHSFO 1 )BLBTUF - 5VPNJ 5 #FS�
HMVOE -. 'SBOLT 18 )PMTU ++ 1SBTBE 3# 5PSFLPW 44 3BWBTTB 4 %ÓF[ + 1FSTTPO
. .FMBOEFS 0 (PNF[ .' (SPPQ - "IMRWJTU &� .BHOVTTPO .�
%JBCFUBMPHJB ñïñï

ħ� "TTPDJBUJPO PG &TUBCMJTIFE #MPPE 1SFTTVSF -PDJ 8JUI ðï�:FBS $IBOHF JO #MPPE
1SFTTVSF BOE ɧFJS "CJMJUZ UP 1SFEJDU *ODJEFOU )ZQFSUFOTJPO
1PWFEB " "UBCBLJ�1BTEBS / "INBE 4 )BMMNBOT ( 3FOTUSÚN ' 'SBOLT 18
+")" ñïñï

ħĚ� "O JOWFTUJHBUJPO PG DBVTBM SFMBUJPOTIJQT CFUXFFO QSFEJBCFUFT BOE WBTDVMBS DPN�
QMJDBUJPOT
.VUJF 1� 1PNBSFT�.JMBO )� "UBCBLJ�1BTEBS / +PSEBO / "EBNT 3 5BKFT
+(JPSEBOP (/ 'SBOLT 18
/BUVSF $PNNVOJDBUJPOT ñïñï
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"DLOPXMFEHFNFOUT

1BVM UIFSF BSF OP QSPQFS XPSET UP DPOWFZ NZ EFFQ HSBUJUVEF BOE SFTQFDU GPS ZPV� ɨBOLT
GPS ZPVS FOEMFTT TVQQPSU NPUJWBUJPO LJOEOFTT USVTU BOE JNNFOTF LOPXMFEHF� ɨBOLT GPS
HVJEJOH BOE FODPVSBHJOH NF UP CF QSPGFTTJPOBM BOE EP UIF SJHIU UIJOH FWFO XIFO UIF SPBE
HPU SPVHI� *U JT JNQPTTJCMF UP JNBHJOF IBWJOH IBWF IBE B CFUUFS BEWJTPS BOE NFOUPS GPS NZ
1I% TUVEJFT BOE FWFO CFGPSF GPS NZ .BTUFS�T UIFTJT� ɨBOLT GPS BMM UIFTF XPOEFSGVM BOE
SFXBSEJOH ZFBST BOE GPS CFJOH B HSFBU TVQFSWJTPS BOE GSJFOE�

* XPVME BMTP MJLF UP FYQSFTT NZ EFFQFTU BQQSFDJBUJPO UP .BUUJBT 0IMTTPO NZ BNB[JOH DP�
TVQFSWJTPS GPS TIBSJOH IJT FYQFSUJTF BOE MJNJUMFTT TVQQPSU� ɨBOLT.BUUJBT GPS ZPVS QBUJFODF
JO HJWJOH HVJEBODF TJODF UIF 1FSM DPVSTF BOE EVSJOH NZ .BTUFS�T BOE 1I% TUVEJFT BOE BMTP
GPS LJOEMZ IPTUJOH NF BU UIF 1IZTJDT %FQBSUNFOU PO 'SJEBZT�

ɨFSF JT OP XBZ UP FYQSFTT IPX NVDI JU NFBOU UP NF UP IBWF CFFO B NFNCFS PG UIF (F�
OFUJD BOE .PMFDVMBS &QJEFNJPMPHZ 	(".&
 VOJU� * XBOU UP IFBSUJMZ UIBOL NZ CSJMMJBOU
GSJFOET DPMMFBHVFT BOE SPPNNBUFT BU $3$ õï�ðñ�ïðñ GPS UIFJS LJOE TVQQPSU BOE TUJNVMBU�
JOH EJTDVTTJPOT� )VHP 1 � 4FC , 	NZ ,POUSBTU CVEEJFT
 )VHP ' 1BTDBM %BOJFM /FMJ
.J BOE BMTP UP UIF NPTU IVNCMF TFOJPS DPMMFBHVFT BOE GSJFOET� 1BVM 1FSOJMMB "MBJU[ /JDL
4FCBTUJBO +VBO BOE 4JNPO GPS MFOEJOH NF HFOFSPVTMZ UIFJS FYQFSUJTF BOE JOUVJUJPO UP NZ
TDJFOUJmD BOE UFDIOJDBM QSPCMFNT� :PV BMM NBEF XPSL B KPZGVM FYDJUJOH BOE JOTQJSJOH QMBDF
GPS NF� * XPVME BMTP MJLF UP FYUFOE NZ HSBUJUVEF BOE UIBOLGVMOFTT UP UIF GPSNFS NFNCFST PG
UIF UFBN XIP IFMQFE NF HFU TUBSUFE XJUI NZ 1I% BOE XIP SFNBJOFE HSFBU GSJFOET EVSJOH
UIFTF ZFBST� 'SJEB "OHFMB "[SB 3PCFSU BOE 5JCPS�

*U XBT B HSFBU EFMJHIU BOE SFXBSEJOH FYQFSJFODF UP IBWF CFFO B NFNCFS PG UIF *.*%*3&$5
DPOTPSUJVN EVSJOH NZ 1I% ZFBST� * BN UIBOLGVM UP UIF XIPMF DPOTPSUJVN BOE JO QBSUJD�
VMBS * XJTI UP FYQSFTT NZ HSBUJUVEF GPS UIF BEWJDF BOE TVQQPSU GSPN &XBO 1FBSTPO *NSF
1BWP +JNNZ #FMM 3PCFSU ,PJWVMB "OB 7J×VFMB "EFN%BXFE +VBO 'FSOBOEF[ *BO 'PS�
HJF 'SBODFTDB 'SBV (JVTFQQF (JPSEBOP 3BNOFFL (VQUB "OHVT +POFT "[SB ,VSCBTJD
"OVCIB .BIBKBO "OESFB .BSJ .BSL .D$BSUIZ )BSUNVU 3VFUUFO +PDIFO 4DIXFO
-PVJTF ɧPNBT BOE ,POTUBOUJOPT 5TJSJHPT�

.Z TJODFSF UIBOLT BMTP HPFT UP .BOPMJT ,FMMJT XIP QSPWJEFE NF BO PQQPSUVOJUZ UP KPJO IJT
GBOUBTUJD MBC BU .*5 GPS BO JOTQJSJOH SFTFBSDI WJTJU� #Z TQFOEJOH UJNF BU ZPVS MBC EVSJOH
UIF MBTU ZFBS PG NZ 1I% * USVMZ MFBSOFE B MPU BOE BMTP NFU FYDFMMFOU SFTFBSDIFST� * XPVME
QBSUJDVMBSMZ MJLF UP TJOHMF PVU -FBOESP "HVEFMP BOE UIBOL IJN GPS IJT QBUJFOU TVQQPSU BOE
GPS BMM PG UIF PQQPSUVOJUJFT * XBT HJWFO UP GVSUIFS NZ SFTFBSDI� * XPVME BMTP MJLF UP EFFQMZ
UIBOL 1BUUZ 1VSDFMM GPS IFS HFOFSPVT BOE QSFDJPVT TVQQPSU UISPVHIPVU UIJT WJTJU�

* XPVME BMTP MJLF UP UIBOL NZ HSFBU DP�BVUIPST XIPN * IBWF FOKPZFE XPSLJOH XJUI BOE IBWF
MFBSOFE GSPN� )VHP 1PNBSFT 3PCFSU ,PJWVMB "MBJU[ 1PWFEB 1BTDBM .VUJF "OB 7J×VFMB
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'SBODFTDB 'SBV )BOJFI :BHIPPULBS "TIGBR "MJ "NSB +VKJD BOE .BSUJO .BHOVTTPO�

* UBLF UIJT PQQPSUVOJUZ UP FYQSFTT HSBUJUVEF UP BMM PG UIF %FQBSUNFOU GBDVMUZ NFNCFST PG
UIF -6%$ GPS UIFJS IFMQ BOE TVQQPSU EVSJOH NZ 1I%� *O QBSUJDVMBS * XJTI UP FYQSFTT NZ
TJODFSF UIBOLT UP .BUUJBT #PSFMM -FOB &MJBTTPO )JOESJL .VMEFS BOE $MBFT .PSFBV�

* DBOOPU GPSHFU GSJFOET JO 4XFEFO /JMPPGBS .JMBE 4BFFEFI 3PP[CFI /FXTIB BOE *NBO
XIP QSPWJEFE IBQQZ EJTUSBDUJPOT UP SFTU NZ NJOE PVUTJEF PG SFTFBSDI DIFFSFE NF PO BOE
DFMFCSBUFE FBDI BDDPNQMJTINFOU�

* XPVME MJLF UP EFFQMZ UIBOL NZ GBNJMZ� NZ QBSFOUT 4IBIJO BOE 3F[B BOE NZ CSPUIFST
/BFJN .PKUBCB BOE .PITFO GPS TVQQPSUJOH NF TQJSJUVBMMZ UISPVHIPVU NZ 1I% TUVE�
JFT BOE NZ MJGF JO HFOFSBM� ɨBOLT GPS ZPVS VODPOEJUJPOBM USVTU BOE VOGBJMJOH FNPUJPOBM
TVQQPSU�

'JOBMMZ * UIBOL XJUI MPWF NZ BEPSBCMF DPNQBOJPOT NZ IVTCBOE )BNJE BOE NZ EBVHIUFS
#BSBOB� * DPVME OPU IBWF DPNQMFUFE UIJT EJTTFSUBUJPO XJUIPVU ZPVS TVQQPSU VOEFSTUBOEJOH
BOE DBSJOH� ɨBOLT GPS CSJHIUFOJOH NZ MJGF� )BNJE * DBO TFF ZPVS LFZ SPMF JO BMM UIF
BDIJFWFNFOUT * IBWF IBE TJODF XF NFU� ɨBOLT GPS DPOUJOVPVTMZ FODPVSBHJOH NF UP CF
CFUUFS BOE UP EP CFUUFS�

/BFJNFI "UBCBLJ�1BTEBS
#PTUPO 0DU íëíë
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1PQVMBS TVNNBSZ

ɨF GPPE XF FBU BOE UIF CFWFSBHFT XF ESJOL QSPWJEF PVS CPEZ XJUI UIF FOFSHZ UP GVODUJPO
QSPQFSMZ� .FUBCPMJTN JT B OFUXPSL PG DIFNJDBM SFBDUJPOT UIBU PDDVS JO UIF CPEZ DFMMT UP
USBOTGPSN UIF NPMFDVMBS TVCTUSBUFT JOUP B DFMM�VTBCMF GPSN PG FOFSHZ� FJUIFS BNJOP BDJET
	QSPUFJO
 GBUT PS DBSCPIZESBUFT BSF UIF OVUSJFOUT UIBU QSPWJEF UIF DBMPSJD JOQVU� (MVDPTF
	TVHBS
 JT UIF NPTU CBTJD GPSN PG DBSCPIZESBUFT BOE BO JNQPSUBOU TPVSDF PG FOFSHZ XIJDI JT
NBJOMZ SFHVMBUFE CZ JOTVMJO BOE HMVDBHPO CPUI IPSNPOFT TFDSFUFE GSPN UIF QBODSFBT� *O�
TVMJO BDUT MJLF B �LFZ� BOE BDUJWBUFT UIF DFMM SFDFQUPST UP VQUBLF HMVDPTF GSPN UIF CMPPETUSFBN
GPS TUPSBHF PS NFUBCPMJTN XIFO UIF CMPPE HMVDPTF MFWFM JT FMFWBUFE DPOWFSTFMZ HMVDBHPO
SFHVMBUFT UIF SFMFBTF PG HMVDPTF XIFO UIF CMPPE HMVDPTF MFWFM JT MPXFS UIBO JU JT OFFEFE�
(MVDPTF SFHVMBUJPO BOE NFUBCPMJD IPNFPTUBTJT BSF FTTFOUJBM GPS TVSWJWBM� 4FWFSF IFBMUI DPO�
TFRVFODFT PS EFBUI PDDVS XIFO CMPPE HMVDPTF MFWFMT SFBDI BCOPSNBMMZ IJHI 	IZQFSHMZDFNJB

PS MPX 	IZQPHMZDFNJB
 MFWFMT� 5ZQF ñ EJBCFUFT 	5ñ%
 BOE OPO�BMDPIPMJD GBUUZ MJWFS EJTFBTF
	/"'-%
 CPUI NBOJGFTUBUJPOT PG NFUBCPMJD BCOPSNBMJUJFT BSF UIF UXP EJTFBTFT UIBU * GP�
DVTFE PO NZ 1I% UIFTJT� 5ñ% BOE /"'-% BSF HMPCBMMZ QSFWBMFOU EJTFBTFT UIBU DBVTF TFSJ�
PVT IFBMUI DPNQMJDBUJPOT GPS UIF BĊFDUFE JOEJWJEVBM BOE JNQPTF B TVCTUBOUJBM FDPOPNJD BOE
DMJOJDBM CVSEFO GPS NBOZ TPDJFUJFT BSPVOE UIF XPSME� *O 5ñ% CMPPE HMVDPTF DPODFOUSBUJPO
JT DISPOJDBMMZ FMFWBUFE 	≥ö NNPM�- XIFO GBTUJOH
 BOE UIJT JT QSJNBSJMZ EVF UP JOTVMJO SFT�
JTUBODF UIBU UIF DFMMT OP MPOHFS SFTQPOE UP TFDSFUFE JOTVMJO� *U JT OPU FYBDUMZ LOPXO ZFU XIZ
DFMMT CFDPNF SFTJTUBOU UP JOTVMJO UIFSF BSF NBOZ HFOFUJD BOE FOWJSPONFOUBM GBDUPST JNQMJD�
BUFE JO UIF POTFU PG UIF EJTFBTF� 0OF LFZ SJTL GBDUPS JT PCFTJUZ XIJDI FĊFDUJWFMZ LFFQT UIF
CPEZ JO B QFSQFUVBM GFFEJOH TUBUF� ɨJT NBZ QPUFOUJBMMZ SFTVMU JO B DPOTUBOU FYQPTVSF PG
DFMMT UP JOTVMJO XJUI B TJNVMUBOFPVT SFTQPOTF BJNJOH UP TUBCJMJ[F UIF FMFWBUFE HMVDPTF� 0WFS
UJNF DFMM SFDFQUPST CFDPNF EFTFOTJUJ[FE UP JOTVMJO J�F� SFTJTUBOU UP JUT FĊFDU� /"'-% BT
UIF PUIFS GPDVTFE EJTFBTF JT EFmOFE XIFO UIF MJWFS GBU DPOUFOU JT ≥ôǷ PG UPUBM MJWFS XFJHIU
BOE JT OPU DBVTFE CZ FYDFTTJWF BMDPIPM DPOTVNQUJPO� /"'-% JT B TQFDUSVN PG MJWFS EJTFBTFT
BOE JO JUT FBSMZ TUBHFT UIF EJTFBTF JT SFMBUJWFMZ CFOJHO BOE NPTU JOEJWJEVBMT FYQSFTT OP PWFSU
TZNQUPNT� ZFU JO TPNF DBTFT JU DBO QSPHSFTT UP B NPSF TFSJPVT DPOEJUJPO XIFSF UIF QBUJFOU
NBZ OFFE B MJWFS USBOTQMBOU� 0OF PG UIF NPTU TUSPOHMZ DPSSFMBUFE SJTL GBDUPST GPS /"'-% JT
JOTVMJO SFTJTUBODF PS 5ñ%� *OEFFE UIFTF DPOEJUJPOT PGUFO DPJODJEF BOE BSF TUSPOHMZ SFMBUFE
BT EFTDSJCFE JO B NZSJBE PG QVCMJTIFE TUVEJFT� )PXFWFS UIF NFDIBOJTNT VOEFSMZJOH UIF
JOUFSQMBZ CFUXFFO UIFTF EJTFBTFT JT QPPSMZ VOEFSTUPPE� ɨVT VOEFSTUBOEJOH UIF FUJPMPHZ PG
UIFTF EJTFBTFT NJHIU BJE UIFJS EJBHOPTJT QSFWFOUJPO BOE USFBUNFOU� #FBSJOH UIJT JO NJOE
XF TFU BCPVU JOWFTUJHBUJOH GBUUZ MJWFS BOE HMVDPTF EZTSFHVMBUJPO XJUIJO ó QBQFST JODMVEFE JO
NZ 1I% UIFTJT�

*O QBQFS ĚĚ XF EFWFMPQFE B TFSJFT PG NBDIJOF MFBSOJOH�CBTFE DMBTTJmDBUJPO NPEFMT GPS UIF
EJBHOPTJT PG GBUUZ MJWFS� ɨF EJBHOPTUJD NPEFMT DPVME CF QPUFOUJBMMZ JNQMFNFOUFE GPS TDSFFO�
JOH BU�SJTL QPQVMBUJPOT UP EFUFDU /"'-%� 8IFO BO BTTPDJBUJPO CFUXFFO UXP WBSJBCMFT JT
PCTFSWFE 	F�H� CFUXFFO B USFBUNFOU BOE B EJTFBTF
 UIF RVFTUJPO UIBU DPNFT BGUFS JT XIFUIFS
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UIJT PCTFSWFE BTTPDJBUJPO SFnFDUT B DBVTBM SFMBUJPOTIJQ PS OPU 	DPSSFMBUJPO EPFT OPU JNQMZ
DBVTBUJPO
� 8IJMF JU JT PGUFO OPU OFDFTTBSZ UP VOEFSTUBOE UIF DBVTBM CBTJT PG BTTPDJBUJPOT
UIBU BSF VTFGVM GPS QSFEJDUJPO BOE EJBHOPTJT JOUFSWFOJOH UP FĊFDUJWFMZ QSFWFOU UIF EJTFBTFT
SFRVJSFT BO VOEFSTUBOEJOH PG DBVTBM QBUIXBZT BOE NFDIBOJTNT PG BDUJPO� 5P BEESFTT UIJT
JO QBQFS ĚĚĚ XF VTFE DBVTBM JOGFSFODF NFUIPET UP JOWFTUJHBUF UIF DBVTBM QBUIXBZT UIBU VO�
EFSMZ UIF EFWFMPQNFOU PG GBUUZ MJWFS� 8JUIJO UIF TBNF DPOUFYU JO QBQFS Ě XF UFTUFE B
XFMM�FTUBCMJTIFE NPEFM PO UIF FUJPMPHZ PG 5ñ% DPODFSOJOH JOUFSBDUJPOT CFUXFFO UIF MJWFS
QBODSFBT BOE BEJQPTF UJTTVF 	LOPXO BT UIF UXJO�DZDMF IZQPUIFTJT
� 'VSUIFSNPSF XF JOWFTU�
JHBUFE UIF FĊFDU PG QIZTJDBM BDUJWJUZ PO HMVDPTF SFHVMBUJPO UISPVHI DBVTBM QBUIXBZT XJUIJO
UIF UXJO�DZDMF NPEFM� 5P BTTFTT UIF USFBUNFOU FċDBDZ FYQFSJNFOUBM TUVEJFT TVDI BT SBO�
EPNJ[FE DPOUSPMMFE USJBMT 	3$5T
 DPNF UP BJE� 3$5T BSF TUVEZ EFTJHOT XIFSF QBSUJDJQBOUT
BSF SBOEPNMZ BTTJHOFE UP DPOUSPM BOE FYQFSJNFOUBM HSPVQT UP UFTU B UIFSBQFVUJD BHFOU TVDI
BT B ESVH IPXFWFS 3$5T DBO CF FYUSFNFMZ FYQFOTJWF BOE UJNF�DPOTVNJOH UIFSFGPSF PQ�
UJNJ[JOH UIF EFTJHO PG DMJOJDBM USJBMT UP SFEVDF DPTUT BOE UJNF UP DPNQMFUJPO JT PG HSFBU JN�
QPSUBODF� 1BQFS Ěħ EFTDSJCFT BO JOOPWBUJWF DMJOJDBM USJBM NFUIPE UFSNFE �HFOPUZQF�CBTFE
SFDBMM� 	(#3
 XIFSF UIF QBSUJDJQBOUT BSF SFDSVJUFE CBTFE PO UIFJS HFOFUJD DIBSBDUFSJTUJDT�
0VS mOEJOHT TIPXFE UIBU (#3 USJBMT BSF VOEFS NBOZ TDFOBSJPT NPSF QPXFSGVM UIBO DPO�
WFOUJPOBM 3$5T BOE SFRVJSF B NVDI MFTT OVNCFS PG QBSUJDJQBOUT XIFO UFTUJOH IZQPUIFTFT�

.VDI PG UIF XPSL PG UIJT UIFTJT IBT CFFO NBJOMZ DPOEVDUFE VUJMJ[JOH EBUB GSPN *.* %*3�
&$5Ň BOE 6, #JPCBOLň DPIPSUT� ɨF *OOPWBUJWF .FEJDJOFT *OJUJBUJWF 	*.*
 %JBCFUFT 3F�
TFBSDI PO 1BUJFOU 4USBUJmDBUJPO 	%*3&$5
 JT B NVMUJ�DFOUFS QSPTQFDUJWF DPIPSU TUVEZ PG
∼òïïï BEVMUT GSPN OPSUIFSO &VSPQF� ɨF TUVEZ IBE UXP DPIPSUT� UIF mSTU DPIPSU XJUI
QBSUJDJQBOUT GSFF PG 5ñ% 	O�ñðñö
 NBOZ PG XIPN XFSF BU IJHI SJTL PG UIF EJTFBTF XIFSFBT
UIF TFDPOE DPIPSU FOSPMMFE SFDFOUMZ EJBHOPTFE QBUJFOUT 	�õ NPOUIT BOE � ò ZFBST
 XJUI 5ñ%
	O�ö÷ø
� ɨF QBSUJDJQBOUT XFSF EFFQMZ FYBNJOFE BOE XF IBE BDDFTT UP B IVHF BNPVOU PG
EBUB JODMVEJOH CMPPE CJPNBSLFST HFOPNJDT .3* BOE NVMUJMFWFM MJGFTUZMF EBUBTFUT� #FTJEFT
6, #JPCBOL JT B MBSHF MPOH�UFSN CJPCBOL TUVEZ PG PWFS ôïïïïï QBSUJDJQBOUT XIP XFSF SF�
DSVJUFE CFUXFFO ñïïõ BOE ñïðï JO UIF 6OJUFE ,JOHEPN XJUI BO PWFSBMM BJN UP JOWFTUJHBUF
UIF EFUFSNJOBOUT PG B XJEF SBOHF PG MJGF�UISFBUFOJOH EJTFBTFT� )BWJOH BDDFTT UP UIFTF SJDI
EJWFSTF BOE CJH EBUBTFUT UIF GVOEBNFOUBM DIBMMFOHF XBT JOUFHSBUJOH UIFN UP VOEFSTUBOE
5ñ% BOE /"'-% XIJDI XF BJNFE UP BEESFTT UISPVHI OPWFM NBDIJOF MFBSOJOH TUBUJTUJDBM
BOE CJPJOGPSNBUJDT NFUIPET�

ŇIUUQT���XXX�JNJ�FVSPQB�FV�QSPKFDUT�SFTVMUT�QSPKFDU�GBDUTIFFUT�EJSFDU
ňIUUQT���XXX�VLCJPCBOL�BD�VL
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"CCSFWJBUJPOT

"%" "NFSJDBO EJBCFUFT BTTPDJBUJPO
"*$ "LBJLF JOGPSNBUJPO DSJUFSJPO
"-5 BMBOJOF USBOTBNJOBTF
"4"5 BCEPNJOBM TVCDVUBOFPVT BEJQPTF UJTTVF
"45 BTQBSUBUF USBOTBNJOBTF
"6$ "SFB 6OEFS $VSWF
#BTBM*43 JOTVMJO TFDSFUJPO BU UIF CFHJOOJOH PG UIF 0(55�..55
#JMSVCJO%JS %JSFDU CJMJSVCJO
#*$ #BZFTJBO JOGPSNBUJPO DSJUFSJPO
#.* CPEZ NBTT JOEFY
#/ #BZFTJBO OFUXPSL
$'* DPNQBSBUJWF mU JOEFY
$IPM $IPMFTUFSPM
$MJOT NFBO JOTVMJO DMFBSBODF EVSJOH UIF 0(55�..55
$5 $PNQVUFSJ[FE UPNPHSBQIZ
%"( EJSFDUFE BDZDMJD HSBQI
%#1 NFBO EJBTUPMJD CMPPE QSFTTVSF
%*"(3". %*"CFUFT (FOFUJDT 3FQMJDBUJPO "OE .FUB�BOBMZTJT
%*3&$5 %JBCFUFT 3FTFBSDI PO 1BUJFOU 4USBUJmDBUJPO
%11 %JBCFUFT 1SFWFOUJPO 1SPHSBN
&'4 FOTFNCMF GFBUVSF TFMFDUJPO
&/.0 FVDMJEFBO OPSN NJOVT POF
&3@3' FSSPS�SBUF CBTFE SBOEPN GPSFTU
'%" 'PPE BOE %SVH "ENJOJTUSBUJPO
''" GSFF GBUUZ BDJE
'-* GBUUZ MJWFS JOEFY
'/ GBMTF OFHBUJWF
'1 GBMTF QPTJUJWF
GT0(55 GSFRVFOUMZ TBNQMFE 0(55
(#3 HFOPUZQF� CBTFE SFDBMM
((51 HBNNB�HMVUBNZM USBOTQFQUJEBTF
(JOJ@3' (JOJ�JOEFY CBTFE SBOEPN GPSFTU
(MVDBHPONJOï GBTUJOH HMVDBHPO DPODFOUSBUJPO
(MVDPTF4FOT HMVDPTF TFOTJUJWJUZ
(34 HFOFUJD SJTL TDPSF
(8"4 (FOPNF�XJEF BTTPDJBUJPO TUVEJFT
)� OVMM IZQPUIFTJT
)C"ðD IFNPHMPCJO "ð$
)%- IJHI�EFOTJUZ MJQPQSPUFJO DIPMFTUFSPM
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IQG7. )JHI�QBTT�mMUFSFE WFDUPS NBHOJUVEF
)4* IFQBUJD TUFBUPTJT JOEFY
)4- IPSNPOF�TFOTJUJWF MJQBTF
*""5 JOUSB�BCEPNJOBM BEJQPTF UJTTVF
*(3 JNQBJSFE HMVDPTF SFHVMBUJPO
*.* *OOPWBUJWF .FEJDJOFT *OJUJBUJWF
*7 JOTUSVNFOUBM WBSJBCMF
*78 JOWFSTF WBSJBODF�XFJHIUFE
-"440 MFBTU BCTPMVUF TISJOLBHF BOE TFMFDUJPO PQFSBUPS
-%- MPX�EFOTJUZ MJQPQSPUFJO DIPMFTUFSPM
-JWFS*OnBN MJWFS JOnBNNBUJPO GBDUPS
-PH3FH CFUB�WBMVFT PG MPHJTUJD SFHSFTTJPO
."'-% NFUBCPMJD BTTPDJBUFE GBUUZ MJWFS EJTFBTF
..55 NJYFE NFBM UPMFSBODF UFTU
.3 .FOEFMJBO SBOEPNJ[BUJPO
.3* NBHOFUJD SFTPOBODF JNBHJOH
/"'-% OPO�BMDPIPMJD GBUUZ MJWFS EJTFBTF
/"'-%�-'4 OPO�BMDPIPMJD GBUUZ MJWFS EJTFBTF MJWFS GBU TDPSF
/"4) OPO�BMDPIPMJD TUFBUPIFQBUJUJT
/(3 OPSNBM HMVDPTF SFHVMBUJPO
0(*4 PSBM HMVDPTF JOTVMJO TFOTJUJWJUZ
0(55 PSBM HMVDPTF UPMFSBODF UFTU
1" QIZTJDBM BDUJWJUZ
1BOD'BU QBODSFBT GBU
1BOD*SPO QBODSFBT JSPO
1$" QSJODJQBM DPNQPOFOU BOBMZTFT
1@DPS 1FBSTPO�T QSPEVDU NPNFOU DPSSFMBUJPO
3$5 SBOEPNJ[FE DPOUSPMMFE USJBM
3.4&" SPPU NFBO TRVBSF FSSPS PG BQQSPYJNBUJPO
30$ SFDFJWFS PQFSBUJOH DIBSBDUFSJTUJD
30$"6$ SFDFJWFS PQFSBUJOH DIBSBDUFSJTUJD BSFB VOEFS UIF DVSWF
344 SFTJEVBM TVN PG TRVBSFT
4"5 TVCDVUBOFPVT BEJQPTF UJTTVF
4#1 NFBO TZTUPMJD CMPPE QSFTTVSF
4% TUBOEBSE EFWJBUJPO
4& TUBOEBSE FSSPS
4&. TUSVDUVSBM FRVBUJPO NPEFMJOH
4/1 TJOHMF OVDMFPUJEF QPMZNPSQIJTN
4@DPS 4QFBSNBO�T SBOL DPSSFMBUJPO
5ð% UZQF ð EJBCFUFT
5ñ% UZQF ñ EJBCFUFT
5( USJHMZDFSJEF
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5-* 5VDLFSo-FXJT JOEFY
5/ USVF OFHBUJWF
5PU(-1ðNJOï DPODFOUSBUJPO PG GBTUJOH UPUBM (-1�ð
51 USVF QPTJUJWF
5$ UXJO�DZDMF
5$�1" UXJO DZDMF�QIZTJDBM BDUJWJUZ
5XP(MVDPTF ñ�IPVS HMVDPTF BGUFS 0(55�..55
5XP*OTVMJO ñ�IPVS JOTVMJO
6,## 6, #JPCBOL
7"5 WJTDFSBM BEJQPTF UJTTVF
8)0 8PSME )FBMUI 0SHBOJ[BUJPO
χ� $IJ�TRVBSFE
ñ4-4 ñ�TUBHF MFBTU TRVBSFT
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&OIBODJOH QSFEJDUJPO BOE DBVTBM
JOGFSFODF JO NFUBCPMJD EZTIPNFPTUBTJT

ô





$IBQUFS ð

*OUSPEVDUJPO

.FUBCPMJTN DBO CF EFmOFE BT UIF JOUFSOBM OFUXPSL PG DIFNJDBM SFBDUJPOT UIBU PDDVS JO�
TJEF B DFMM XIJDI SFOEFST UIF IVNBO CPEZ JO B DPOUJOVPVT TUBUF PG FOFSHZ nVY� ɨSPVHI
NFUBCPMJTN UIF DIFNJDBM FOFSHZ UIBU JT TUPSFE JO NPMFDVMFT JT USBOTGPSNFE JOUP B GPSN
PG FOFSHZ UIBU DBO CF VTFE GPS DFMMVMBS QSPDFTTFT� &OFSHZ EFSJWFE GSPN JOHFTUFE GPPE PS
CFWFSBHFT DBO CF BCTPSCFE JO GPSNT PG FJUIFS BNJOP BDJET 	QSPUFJO
 GBUT PS DBSCPIZESBUFT�
'SPN B TUSVDUVSBM QPJOU PG WJFX NPOPTBDDIBSJEFT PG XIJDI HMVDPTF JT POF BSF UIF NPTU
CBTJD GPSN PG DBSCPIZESBUF BOE BO JNQPSUBOU TPVSDF PG FOFSHZ BNPVOUT PG XIJDI JO CMPPE
CFJOH NBJOMZ DPOUSPMMFE CZ JOTVMJO BOE HMVDBHPO IPSNPOFT TFDSFUFE GSPN UIF QBODSFBT�
*OTVMJO QSPNPUFT UIF USBOTGFS PG HMVDPTF GSPN UIF CMPPE JOUP UIF CPEZ�T DFMMT GPS TUPSBHF
PS NFUBCPMJTN XIFSFBT HMVDBHPO SFHVMBUFT UIF SFMFBTF PG TUPSFE HMVDPTF 	CSFBLEPXO PG UIF
HMZDPHFO LOPXO BT HMZDPHFOPMZTJT
 PS JUT EF OPWP TZOUIFTJT CZ UIF MJWFS <ðoò> B GFFECBDL
MPPQ JOWPMWJOH UIF QBODSFBT MJWFS BOE UJTTVF DFMMT 	CSBJO NVTDMF BOE BEJQPTF
 TFF 'JHVSF ð�ð�
(MVDPTF SFHVMBUJPO BOE NFUBCPMJD IPNFPTUBTJT QFS TF BSF FTTFOUJBM GPS TVSWJWBM XJUI TFWFSF
IFBMUI DPOTFRVFODFT PS EFBUI PDDVSSJOH XIFO CMPPE HMVDPTF MFWFMT SFBDI BCOPSNBMMZ IJHI
PS MPX MFWFMT <óoõ>� 5ZQF ñ EJBCFUFT 	5ñ%
 BOE OPO�BMDPIPMJD GBUUZ MJWFS EJTFBTF 	/"'-%

CPUI NBOJGFTUBUJPOT PG NFUBCPMJD BCOPSNBMJUJFT <ô öoðï> BSF UIF UXP EJTFBTFT UIBU * GP�
DVT PO JO UIJT UIFTJT� 5ñ% BOE /"'-% BSF HMPCBMMZ QSFWBMFOU EJTFBTFT UIBU PGUFO DPJODJEF
<ô ö ø ððoðó> BOE BSF UIPVHIU UP SFTVMU GSPN UIF DPNQMFY JOUFSQMBZ PG HFOFUJD BOE FOWJSPO�
NFOUBM GBDUPST <ðôoð÷>� ɨFJS JODSFBTJOH USFOE IBT MFE UP B SJTF JO IFBMUI DBSF DPTUT BT CPUI
EJTFBTFT DBO QSPHSFTT UP TFSJPVT DPNQMJDBUJPOT UIBU BSF FYUSFNFMZ DPTUMZ UP USFBU <ö ø ðó ðø>�
*O 5ñ% DPNQMJDBUJPOT JODMVEF TFSJPVT EBNBHF UP EJĊFSFOU CPEZ QBSUT TVDI BT OFSWFT FZFT
IFBSU CSBJO CMPPE WFTTFMT BOE LJEOFZT� JO /"'-% UIF DPNQMJDBUJPOT JODMVEF mCSPTJT DJS�
SIPTJT BTDJUFT FTPQIBHFBM WBSJDFT IFQBUJD FODFQIBMPQBUIZ BOE MJWFS DBODFS� 6OEFSTUBOEJOH
UIF FUJPMPHZ PG UIFTF IJHIMZ QSFWBMFOU BOE MJOLFE EJTFBTFT NBZ IFMQ JO UIFJS EJBHOPTJT QSF�
WFOUJPO BOE USFBUNFOU� %FTQJUF USFNFOEPVT QSPHSFTT JO VOEFSTUBOEJOH UIF SJTL GBDUPST BOE
NFDIBOJTNT VOEFSMZJOH 5ñ% BOE /"'-% NVDI SFNBJOT VOLOPXO BCPVU UIFJS FUJPMPHZ
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'JHVSF ���� 5IF SFHVMBUJPO PG CMPPE HMVDPTF B GFFECBDL MPPQ JOWPMWJOH UIF QBODSFBT MJWFS BOE UJTTVF DFMMT�
$SFBUFE XJUI #JP3FOEFS�DPN

BOE QBUIPHFOFTJT�

*O UIF GPMMPXJOH TFDUJPO UIF LFZ USBJUT SFMBUFE UP 5ñ% BOE /"'-% BSF EFmOFE� ɨF TFDPOE
TFDUJPO QSPWJEFT BO PWFSWJFX PG UIF NFDIBOJTNT CFIJOE UIFTF EJTFBTFT UISPVHI B CSJFG MJU�
FSBUVSF SFWJFX� ɨF UIJSE TFDUJPO DPOUJOVFT UIF MJUFSBUVSF SFWJFX PO EJĊFSFOU BQQSPBDIFT
BOE NFUIPET VTFE UP TUVEZ UIFTF EJTFBTFT� ɨJT mSTU DIBQUFS DPODMVEFT CZ MJTUJOH UIF BJNT
PG UIF QBQFST JODMVEFE JO UIJT UIFTJT BOE IPX XF BUUFNQUFE UP FOIBODF UIF QSFEJDUJPO BOE
FUJPMPHJDBM FMVDJEBUJPO PG UIFTF NFUBCPMJD EJTFBTFT UISPVHI TUBUJTUJDBM BOE CJPJOGPSNBUJDT
NFUIPET�

ð %JBCFUFT BOE GBUUZ MJWFS � EFmOJUJPO PG USBJUT

ð�ð %JBCFUFT NFMMJUVT

%JBCFUFT NFMMJUVT JT B OBNF HJWFO UP B HSPVQ PG EJTPSEFST JO XIJDI CMPPE HMVDPTF DPODFOUSB�
UJPO JT DISPOJDBMMZ FMFWBUFE� DBVTFT NBZ JODMVEF EFGFDUT JO JOTVMJO TFDSFUJPO GSPN UIF QBO�

÷



DSFBT JUT GVODUJPO PS CPUI� ɨFSF BSF UXP SFMBUJWFMZ DPNNPO UZQFT PG EJBCFUFT� UZQF ð EJB�
CFUFT 	5ð%
 BDDPVOUJOH GPS ðïǷ PG EJBCFUFT BOE 5ñ% BDDPVOUJOH GPS øïǷ PG BMM EJBCFUFT�
5ð% JT CFMJFWFE UP CF BO BVUPJNNVOF DPOEJUJPO XIFSFCZ UIF CPEZ BUUBDLT BOE EFTUSPZT
UIF CFUB DFMMT PG UIF QBODSFBT XIJDI SFTVMUT JO UIF MBDL PG JOTVMJO� 5ñ% OPO�BVUPJNNVOF
EJBCFUFT JT QSJNBSJMZ EVF UP JOTVMJO SFTJTUBODF J�F� XIFO UIF DFMMT OP MPOHFS SFTQPOE UP
TFDSFUFE JOTVMJO� )PXFWFS BT UIF EJTFBTF QSPHSFTTFT UIF QBODSFBT DBO BMTP CFDPNF BĊFDUFE
SFTVMUJOH JO EFDSFBTFE JOTVMJO QSPEVDUJPO� 7BSJPVT PUIFS SBSF UZQFT PG EJBCFUFT BMTP FYJTU
	?iiTb,ffrrrX/B�#2i2bX+QXmFf/B�#2i2b@ivT2bX?iKH
� ɨF XPSL EFTDSJCFE JO
UIJT UIFTJT SFMBUFT POMZ UP5ñ%� /FWFSUIFMFTT SFHBSEMFTT PG UIF TQFDJmD UZQF PG EJBCFUFT UIF
EJTFBTF DBO CF WJFXFE BT EFmDJFODJFT PG JOTVMJO QSPEVDUJPO JOTVMJO BDUJPO PS CPUI�

"DDPSEJOH UP UIF "NFSJDBO %JBCFUFT "TTPDJBUJPO 	"%"
 5ñ% JT EJBHOPTFE XIFO GBTUJOH
CMPPE HMVDPTF MFWFMT BSF HSFBUFS UIBO ö NNPM�-� *O UIJT IZQFSHMZDFNJD TUBUF UIF QBODSFBT
TFDSFUFT JOTVMJO GSPN CFUB DFMMT MPDBUFE JO UIF JTMFUT PG -BOHFSIBOT� *OTVMJO BDUT MJLF B LFZ BOE
BDUJWBUFT UIF DFMM SFDFQUPST UP VQUBLF HMVDPTF GSPN UIF CMPPETUSFBN BOE TUPSF JU QSJNBSJMZ
JO MJWFS BOE TLFMFUBM NVTDMF DFMMT <ñï>� (MVDPTF JT TUPSFE JO UISFF XBZT� HMZDPMZTJT XIFSF
HMVDPTF JT DPOWFSUFE UP "51 	UIF CBTJD VOJU PG FOFSHZ DVSSFODZ
 HMZDPHFOFTJT XIJDI JT UIF
GPSNBUJPO PG HMZDPHFO JO UIF MJWFS PS NVTDMF UJTTVF BOE MJQPHFOFTJT XIJDI TUPSFT FOFSHZ
GSPN HMVDPTF PS PUIFS TVCTUSBUFT JO UIF GPSN PG MJQJET PS GBUUZ BDJET JO BEJQPTF UJTTVF� &BDI
PG UIFTF QSPDFTTFT SFEVDFT UIF DPODFOUSBUJPO PG HMVDPTF JO UIF CMPPE UIFSFCZ IFMQJOH XJUI
HMVDPTF SFHVMBUJPO 	'JHVSF ð�ð
 <ðoò ñï>�

ɨFSF BSF NBOZ HFOFUJD <ñð ññ> BOE FOWJSPONFOUBM GBDUPST UIBU JO TPNF DBTFT KPJOUMZ BOE
PUIFST TFQBSBUFMZ DBVTJOH XIZ DFMMT CFDPNF SFTJTUBOU UP JOTVMJO <ðô ðõ>� 0OF LFZ SJTL GBDUPS
JT PCFTJUZ XIJDI FĊFDUJWFMZ LFFQT UIF CPEZ JO B QFSQFUVBM GFFEJOH TUBUF� ɨJT NBZ QPUFO�
UJBMMZ SFTVMU JO DPOTUBOU FYQPTVSF PG DFMMT UP JOTVMJO JO BO FĊPSU UP CSJOH EPXO UIF JODSFBTFE
HMVDPTF� 0WFS UJNF DFMM SFDFQUPST CFDPNF EFTFOTJUJ[FE UP JOTVMJO J�F� UIFZ CFDPNF SFTJTU�
BOU UP JUT FĊFDU� 'VSUIFSNPSF BT DFMMT CFDPNF TBUVSBUFE XJUI USJHMZDFSJEFT 	5(T
 SFDFQUPST
CFDPNF NPSF EJTUBOU GSPN UIF DFMM NFNCSBOF XIJDI JOIJCJUT JOTVMJO TJHOBMJOH� "T B DPN�
QFOTBUPSZ BOTXFS UP IFQBUJD BOE NVTDMF JOTVMJO SFTJTUBODF UIF QBODSFBT XJMM QSPEVDF NPSF
JOTVMJO B TUBUF LOPXO BT IZQFSJOTVMJOFNJB <ñò>� )PXFWFS BT UJNF QSPHSFTTFT UIF EFNBOE
GPS QSPHSFTTJWFMZ NPSF JOTVMJO DBO JO TPNF DBTFT MFBE UP FYIBVTUJPO PG QBODSFBUJD CFUB DFMMT�

'BNJMZ IJTUPSZ PG EJBCFUFT TPNF FUIOJDJUJFT 	F�H� )JTQBOJDT "GSJDBO "NFSJDBO BOE *OEJBO
"NFSJDBO BDDPSEJOH UP "%"
 BHJOH BOE IJHI CJSUI�XFJHIU BSF BNPOH UIF OPO�NPEJmBCMF
SJTL GBDUPST GPS 5ñ% XIJDI DBOOPU CF DIBOHFE� 8IFSFBT PCFTJUZ QIZTJDBM JOBDUJWJUZ BOE
BCOPSNBM MJQJE MFWFMT 	F�H� MPX MFWFMT PG IJHI�EFOTJUZ MJQPQSPUFJOT 	)%-
 BOE IJHI MFWFMT PG
5(T BSF BNPOH UIPTF NPEJmBCMF SJTL GBDUPST UIBU DBO CF DIBOHFE UP NJOJNJ[F UIF EJTFBTF
SJTL UISPVHI QIZTJDBM BDUJWJUZ BOE B IFBMUIZ EJFU 	MPX�GBU IJHI�mCFS BOE DPNQMFY DBSCP�
IZESBUFT
 <ñó>� 1IZTJDBM JOBDUJWJUZ LOPXO BT POF PG UIF LFZ DBVTFT PG HMPCBM FQJEFNJDT PG
5ñ% BOE PCFTJUZ JT BMTP TUSPOHMZ BTTPDJBUFE XJUI QFSJQIFSBM JOTVMJO SFTJTUBODF <ñôoñ÷>�
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%JBCFUFT JO BOE PG JUTFMG NBZ OPU CF MJGF�UISFBUJOH� )PXFWFS QPPSMZ DPOUSPMMFE EJBCFUFT
XIFSF CMPPE HMVDPTF MFWFMT BSF DISPOJDBMMZ FMFWBUFE DBO DBVTF EBNBHF UP UIF TNBMM BOE MBSHF
WFTTFMT JO UIF CPEZ MFBEJOH UP TP DBMMFE �EJBCFUFT DPNQMJDBUJPOT�� ɨJT JODMVEFT EBNBHF
UP UIF IFBSU FZFT LJEOFZT CSBJO BOE QFSJQIFSBM UJTTVFT 	XIJDI DBO DBVTF HVN EJTFBTF
TLJO VMDFSBUJPO BOE VMUJNBUFMZ MPTT PG MPXFS MJNCT
� 5ñ% JT B DISPOJD EJTPSEFS UIBU PGUFO
SFRVJSFT MJGFMPOH USFBUNFOU� "T TVDI FBSMZ EJBHOPTJT BOE USFBUNFOU JT PG VUNPTU JNQPSUBODF
UP QSFWFOU TFSJPVT BTTPDJBUFE DPNQMJDBUJPOT <õ ðï>� 4DSFFOJOH QFPQMF XIP BSF BU SJTL PG
UIF EJTFBTF BOE NPOJUPSJOH UIFJS CMPPE TVHBS DBO IFMQ XJUI FBSMZ EFUFDUJPO BOE EFQMPZ
JOUFSWFOUJPOT UP QSFWFOU UIF EFWFMPQNFOU PG UIF TZNQUPNT <ñø>�

ð�ñ ɧF MJWFS � JUT GVODUJPO BOE EJTGVODUJPO

ɨF MJWFS JT UIF CPEZ�T MBSHFTU JOUFSOBM PSHBO XFJHIJOH BSPVOE ð�ô LH BOE JT MPDBUFE PO UIF
SJHIU�IBOE TJEF PG UIF BCEPNFO� ɨF MJWFS JT B WJUBM PSHBO BOE DBSSJFT PVU NBOZ EJTUJODU NB�
KPS SPMFT JO UIF CPEZ JODMVEJOH EFUPYJmDBUJPO NBLJOH QSPUFJOT BOE CMPPE DMPUUJOH GBDUPST
CJMF QSPEVDUJPO NFUBCPMJTN QSPDFTT BOE TUPSBHF PG UIF OVUSJFOUT� ɨF MJWFS IBT UXP TFQ�
BSBUF CMPPE TVQQMJFT� UIF IFQBUJD BSUFSZ XIJDI TVQQMJFT JU XJUI PYZHFO�SJDI SFE CMPPE DFMMT
BOE UIF QPSUBM WFJO GSPN UIF JOUFTUJOBM USBDU XIJDI TVQQMJFT JU XJUI OVUSJFOU�SJDI CMPPE <òï>�
*OHFTUFE GPPE JT BCTPSCFE GSPN UIF JOUFTUJOBM USBDU UP CF FJUIFS NFUBCPMJ[FE TUPSFE PS EFUPY�
JmFE JO UIF MJWFS� .BOVGBDUVSJOH GBUT JODMVEJOH 5(T DIPMFTUFSPM 	$IPM
 BOE MJQPQSPUFJOT
JT BOPUIFS NBKPS GVODUJPO PG UIF MJWFS <ð ñ òï>�

" IFBMUIZ MJWFS DFMM LOPXO BT B IFQBUPDZUF IBT B DFOUSBMMZ MPDBUFE OVDMFVT BOE TUPSFT MJUUMF
ESPQMFUT PG MJQJET JO MJQPTPNFT� *O UIF TUBUF PG GBUUZ MJWFS JOTUFBE PG NJDSPWFTJDMFT PG GBU
UIF MJQPTPNFT CFDPNF NBDSPWFTJDMFT PXJOH UP GBU BDDVNVMBUJPO QVTIJOH UIF IFQBUPDZUF�T
OVDMFVT BXBZ GSPN UIF DFMM�T DFOUFS BOE JOIJCJUJOH JUT QSPQFS GVODUJPOJOH <òï>� 'BUUZ MJWFS
JT EFmOFE XIFO UIF MJWFS GBU DPOUFOU JT HSFBUFS PS FRVBM UP ôǷ PG UPUBM MJWFS XFJHIU� *O UIF
FBSMZ TUBHFT PG GBUUZ MJWFS EJTFBTF UIF EJTFBTF JT SFMBUJWFMZ CFOJHO BOE NBOZ QFPQMF FYQSFTT OP
PWFSU TZNQUPNT� CVU JO TPNF DBTFT PWFS UJNF JU DBO QSPHSFTT UP B NPSF TFSJPVT DPOEJUJPO
<ö ðø>�

*U JT OPU LOPXO XIZ FYBDUMZ GBUUZ MJWFS EFWFMPQT CVU JU PDDVST XIFO UIF CPEZ QSPEVDFT
FYDFTTJWF GBU NBTT PS XIFO UIF MJWFS DBOOPU QSPDFTT JU QSPQFSMZ� 0OF PG UIF NPTU TUSPOHMZ
DPSSFMBUFE SJTL GBDUPST JT JOTVMJO SFTJTUBODF� ɨJT DBO CF FYQMBJOFE CZ UIF GBDU UIBU JO UIF QSFT�
FODF PG JOTVMJO SFTJTUBODF UIF BDUJWJUZ PG IPSNPOF�TFOTJUJWF MJQBTF 	)4-
 JT OPU TVQQSFTTFE
BOE UIF BEJQPDZUF LFFQT IZESPMZ[JOH 5(T JOUP GSFF GBUUZ BDJET 	''"T
 BOE SFMFBTJOH UIFN
JOUP UIF CMPPETUSFBN UPXBSET UIF MJWFS� *O UIF MJWFS UIFTF ''"T HFU TUPSFE BT 5(T BOE UIJT
DBO MFBE UP IFQBUJD GBU BDDVNVMBUJPO <ö ðñ ðò>�

&YDFTTJWF BMDPIPM DPOTVNQUJPO JT BOPUIFS SJTL GBDUPS UIBU TUJNVMBUFT GBU TUPSBHF JO UIF MJWFS
B DPOEJUJPO LOPXO BT BMDPIPMJD GBUUZ MJWFS EJTFBTF� *G UIF BDDVNVMBUJPO PG GBU JO UIF MJWFS JT
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OPU DBVTFE CZ BMDPIPM UIF DPOEJUJPO JT DBMMFE /"'-% XIJDI JT B TQFDUSVN PG MJWFS EJTFBTFT
SBOHJOH GSPN TJNQMF TUFBUPTJT UP OPO�BMDPIPMJD TUFBUPIFQBUJUJT 	/"4)
 mCSPTJT DJSSIPTJT
BOE IFQBUPDFMMVMBS DBSDJOPNB <òð>� /"'-% JT LOPXO BT UIF NPTU DPNNPO MJWFS EJTPSEFS
JO XFTUFSO DPVOUSJFT BĊFDUJOH B RVBSUFS PG UIF HMPCBM QPQVMBUJPO BOE PDDVSSJOH GSFRVFOUMZ
BMPOHTJEF PCFTJUZ BOE 5ñ% <ö òñ>� ɨF DPOEJUJPO DBO CF FYQMBJOFE CZ UIF BDDVNVMBUFE 5(T
JO UIF IFQBUPDZUFT XIJDI DBO SFEVDF UIF TFOTJUJWJUZ PG UIF IFQBUPDZUFT UP JOTVMJO JODSFBTF
IFQBUJD HMVDPOFPHFOFTJT BOE NBZ MFBE UP 5ñ% PS BDDFMFSBUF EJBCFUFT QSPHSFTTJPO JO UIPTF
XJUI UIF EJTFBTF�

ɨFSF JT OP 'PPE BOE %SVH "ENJOJTUSBUJPO 	'%"
 BQQSPWFE NFEJDBUJPO GPS /"'-% CVU
XFJHIU MPTT UISPVHI B IFBMUIZ EJFU FYFSDJTF BOE TVSHFSZ JT JO UIF mSTU MJOF UP QSFWFOU NBOBHF
BOE USFBU UIF EJTFBTF DPOEJUJPO <òñ òò>� -JWFS GBJMVSF JT B MJGF�UISFBUFOJOH DPOEJUJPO BOE
SFBDIJOH UIF BEWBODFE TUBHFT PG UIF EJTFBTF MJNJUT USFBUNFOU PQUJPOT TJHOJmDBOUMZ� ɨFSFGPSF
QSFWFOUJOH PS EFUFDUJOH MJWFS EJTFBTF WFSZ FBSMZ JO JUT QBUIPHFOFTJT JT JNQPSUBOU JG UIF BEWFSTF
DPOTFRVFODFT BSF UP CF QSFWFOUFE BOE UIF EJTFBTF QSPDFTT SFWFSTFE�

ñ .FDIBOJTNT CFIJOE /"'-% BOE 5ñ%

/VNFSPVT TUVEJFT IBWF TIPXO UIF IJHI DPSSFMBUJPO CFUXFFO /"'-% 5ñ% BOE PCFTJUZ
BMM QSPQPTJOH WBSJPVT NFDIBOJTNT <ðñ òóoóð>� " XFMM�FTUBCMJTIFE IZQPUIFTJT UFSNFE UIF
UXJO�DZDMF NPEFM GPS UIF FUJPMPHZ PG 5ñ% TVHHFTUT UXP QSPDFTTFT UIBU XPSL JO DPODFSU UP
BĊFDU HMZDFNJD DPOUSPM <ò÷>� ɨF mSTU DZDMF EFTDSJCFT IPX GBU JO UIF MJWFS MFBET UP SFTJTUBODF
UP JOTVMJO TVQQSFTTJPO PG HMVDPOFPHFOFTJT BOE DPOTFRVFOUMZ JODSFBTF UIF MFWFM PG GBTUJOH
HMVDPTF GBTUJOH JOTVMJO BOE IFQBUJD MJQPHFOFTJT� ɨF TFDPOE DZDMF JOWPMWFT UIF QBODSFBT
XIFSF JODSFBTFE GBUUZ BDJET JO JUT JTMFUT EFDSFBTF JOTVMJO TFDSFUJPO JO SFTQPOTF UP JOHFTUFE
GPPE PS CFWFSBHFT BOE SBJTF QPTUQSBOEJBM HMVDPTF MFWFMT� 0WFS UJNF BOE JG IBWJOH B MPOH�
UFSN JOUBLF PG NPSF FOFSHZ UIBO JT FYQFOEFE UIF UXP DZDMFT TQJO GBTUFS BOE SFBDI UIF USJHHFS
MFWFM PG SBQJE POTFU PG DMJOJDBM EJBCFUFT 	'JHVSF ð�ñ
�

" SFDFOU TUVEZ PO UIF DBVTBM SFMBUJPOTIJQ PG /"'-% 5ñ% BOE PCFTJUZ TVHHFTUFE TVC�
QIFOPUZQJOH UIF EJTFBTFT GPS CFUUFS EJBHOPTJT QSFWFOUJPO BOE USFBUNFOU <òö>� ɨFJS SFTVMUT
TIPXFE UIBU HFOFUJDBMMZ�ESJWFO /"'-% JT DBVTFE CZ 5ñ% 	B MBUF�POTFU UZQF ð�MJLF EJBCFUFT

BOE DFOUSBM PCFTJUZ XIFSFBT NFUBCPMJD /"'-% JT QSPNPUFE CZ HFOFUJD 5ñ% PWFSBMM BOE
DFOUSBM PCFTJUZ 	'JHVSF ð�ò
 <òö>� *OEFFE UIF UFSNJOPMPHZ PG /"'-% IBT CFDPNF DPOUSPWFS�
TJBM SFDFOUMZ BT JU JT SFGFSSJOH UP UIF BCTFODF PG B DPOEJUJPO SBUIFS UIBO SFnFDUJOH UIF DBVTF
PG UIF EJTFBTF <ðø>�*OTUFBE ."'-% IBT CFFO QSPQPTFE CZ FYQFSUT BT B NPSF BQQSPQSJBUF
UFSN XIJDI TUBOET GPS NFUBCPMJD BTTPDJBUFE GBUUZ MJWFS EJTFBTF <óñ>�

"OPUIFS DPNQSFIFOTJWF IZQPUIFTJT UFSNFE �NVMUJQMF IJU� FYQMBJOT /"'-% QBUIPHFOFTJT JO
JOEJWJEVBMT XJUI B QBSUJDVMBSMZ IFBWZ HFOFUJD QSFEJTQPTJUJPO UP /"'-%� *OTVMJO SFTJTUBODF

ðð



'JHVSF ���� 5IF UXJO�DZDMF IZQPUIFTJT PG UIF FUJPMPHZ PG UZQF � EJBCFUFT�
7-%- WFSZ MPX�EFOTJUZ MJQPQSPUFJO� 'JHVSF GSPN 5BZMPS 3PZ� 5ZQF � EJBCFUFT� FUJPMPHZ BOE SFWFSTJCJMJUZ <��>�

BEJQPTF UJTTVF IPSNPOFT 	"EJQPLJOFT
 HVU NJDSPCJPUB HFOFUJD BOE FOWJSPONFOUBM GBDUPST
BSF UIF LFZ QBSBNFUFST DPOTJEFSFE JO UIF NVMUJQMF IJU NPEFM 	'JHVSF ð�ò
 <òñ óï>� ɨF
PSJHJOBM JEFB XBT GSPN UIF �UXP IJU� IZQPUIFTJT <óò> XJUI UIF mSTU IJU BT UIF QSPNPUJPO PG
JOTVMJO SFTJTUBODF CZ IFQBUJD GBU BDDVNVMBUJPO BOE UIF TFDPOE IJU USJHHFSJOH JOnBNNBUJPO
BOE mCSPTJT� ɨF NVMUJQMF IJU IZQPUIFTJT XBT UIFO QSPQPTFE UP CF NPSF DPNQMFUF CZ
DPOTJEFSJOH FOWJSPONFOUBM GBDUPST UIBU DBO BĊFDU HFOF FYQSFTTJPOT BOE XFJHIU HBJO� ɨJT
MFBET UP UIF nVY PG ''"T UP UIF MJWFS QBODSFBT BOE NVTDMF DBVTJOH JOTVMJO SFTJTUBODF BOE
IFQBUJD EF OPWP MJQPHFOFTJT <òñ óï>� 'JHVSF ð�ó TIPXT IPX UIF QBUIPQIZTJPMPHZ PG /"'-%
JT BTTPDJBUFE XJUI PCFTJUZ 5ñ% BOE NFUBCPMJD TZOESPNF�

ñ�ð (FOFT BOE UIF JOUFSBDUJPO XJUI FOWJSPONFOUBM GBDUPST

5ñ% BOE /"'-% BSF NPEFSBUFMZ IFSJUBCMF XJUI EFmOFE HFOFUJD CBTFT� *O HFOFUJDT IFSJUBC�
JMJUZ DBO CF EFmOFE BT UIF QSPQPSUJPO PG QIFOPUZQJD WBSJBUJPO JO B QPQVMBUJPO XIJDI DBO CF
FYQMBJOFE CZ UIF HFOFUJD WBSJBUJPO BOE JT OPU BUUSJCVUFE UP DIBODF PS FOWJSPONFOUBM GBDUPST�
(FOPNF�XJEF BTTPDJBUJPO TUVEJFT 	(8"4
 IBWF CFFO VTFE FYUFOTJWFMZ UP EFmOF UIF TQFDJmD
HFOFUJD BSDIJUFDUVSF PG B HJWFO EJTFBTF UZQJDBMMZ VTJOH DPIPSU BOE DBTF�DPOUSPM TUVEJFT CVU
PDDBTJPOBMMZ BMTP JOUFSWFOUJPO USJBMT DBTF TFSJFT BOE PUIFS TFUUJOHT� *O B (8"4 UIF TJOHMF
OVDMFPUJEF QPMZNPSQIJTNT 	4/1T
 BSF UFTUFE JO BTTPDJBUJPO XJUI B USBJU JO PSEFS UP mOE B
DPOTJTUFOU EJĊFSFODF BNPOH UIF JOEJWJEVBMT� USBJU WBMVFT BOE UIF 4/1T <óóoóõ>� 3FWFBMJOH
UIF HFOFUJD BSDIJUFDUVSF PG UIFTF EJTFBTFT DBO IFMQ XJUI CFUUFS VOEFSTUBOEJOH UIFJS CJPMPHZ
BOE QSJPSJUJ[JOH UBSHFUT GPS ESVH EFWFMPQNFOU� 'PS 5ñ% MBSHF�TDBMF (8"4 JO &VSPQFBO�

ðñ



'JHVSF ���� 5IF DBVTBM SFMBUJPOTIJQ PG /"'-% 5�% BOE PCFTJUZ TVHHFTUJOH TVC�QIFOPUZQJOH UIF EJTFBTFT GPS CFUUFS EJBHOPTJT
QSFWFOUJPO BOE USFBUNFOU� (FOFUJDBMMZ�ESJWFO /"'-% JT DBVTFE CZ 5�% 	B MBUF�POTFU UZQF ��MJLF EJBCFUFT
 BOE DFOUSBM
PCFTJUZ XIFSFBT NFUBCPMJD /"'-% JT QSPNPUFE CZ HFOFUJD 5�% PWFSBMM BOE DFOUSBM PCFTJUZ
/"'-% OPO�BMDPIPMJD GBUUZ MJWFS EJTFBTF� 5�% UZQF � EJBCFUFT� )C"�D IFNPHMPCJO "�D� -%- MPX�EFOTJUZ MJQPQSPUFJO�
$IPM DIPMFTUFSPM� 'JHVSF GSPN -JV FU BM�� $BVTBM SFMBUJPOTIJQT CFUXFFO /"'-% 5�% BOE PCFTJUZ IBWF JNQMJDBUJPOT
GPS EJTFBTF TVCQIFOPUZQJOH <��>�

BODFTUSZ DPIPSUT IBWF JEFOUJmFE SPCVTU HFOFUJD BTTPDJBUJPOT MJOLFE XJUI UIF EJTFBTF BOE BSF
HBUIFSFE JO B TUVEZ DBMMFE %*"(3". 	%*"CFUFT (FOFUJDT 3FQMJDBUJPO "OE .FUB�BOBMZTJT

<óó óö>� "T GPS /"'-% OP NBKPS DPOTPSUJVN PG (8"4 TUVEJFT IBT CFFO GPSNFE UP
EBUF� /FWFSUIFMFTT WBSJBOUT JO NVMUJQMF MPDJ 	F�H� 1/1-"� 5.�4'� .#0"5� ($,3
)4%��#��
 IBWF CFFO SFQMJDBUFE UISPVHI (8"4 <ðö ð÷ óõ>� "MM UIFTF HFOFT BSF FODPEJOH
QSPUFJOT UIBU SFHVMBUF IFQBUJD MJQJE NFUBCPMJTN <ó÷>� 1/1-"� mSTU SFQPSUFE JO ñïï÷ <óø>
JT UIF NPTU WBMJEBUFE HFOF JO BTTPDJBUJPO XJUI GBUUZ MJWFS BOE IBMG PG UIPTF XJUI /"'-%
BSF DBSSJFST PG BU MFBTU POF WBSJBOU BMMFMF BU ST������ JO 1/1-"� <÷ ôï>� ɨJT WBSJBOU MFBET
UP MPTT PG FO[ZNBUJD BDUJWJUZ PG IZESPMZ[FE 5(T BOE SFUJOZM FTUFST BT B DPOTFRVFODF CSJOHT
JO UXP�GPME HSFBUFS BDDVNVMBUJPO PG 5(T BOE FTUFST XJUIJO UIF MJQJE ESPQMFUT PG IFQBUP�
DZUFT <ôð>� ɨF ST������ 	*ðó÷.
 WBSJBOU PG UIF 1/1-"� HFOF JT QSFWBMFOU BNPOH NPTU
QPQVMBUJPOT BOE BT TVDI JT DPOTJEFSFE BT B TUSPOH UIFSBQFVUJD UBSHFU <ôñ>�

/FJUIFS HFOFUJD OPS FOWJSPONFOUBM GBDUPST BSF UIF TPMF EFUFSNJOBOUT PG UIFTF DPOEJUJPOT� JO�
EFFE NFUBCPMJD EJTFBTFT BSF CFTU�DPOTJEFSFE DPNQMFY USBJUT BOE BSF BTTVNFE UP TUFN GSPN
FOWJSPONFOUBM FYQPTVSFT BDUJOH PO B TVTDFQUJCMF QPMZHFOJD CBDLHSPVOE B OPUJPO LOPXO
BT HFOF�FOWJSPONFOU JOUFSBDUJPO <ðô ð÷ ôò>� .VMUJQMJDBUJWF JOUFSBDUJPOT CZ UIF FQJEFNJPMP�
HJDBM EFmOJUJPO 	BMTP LOPXO BT �FĊFDU NPEJmDBUJPO�
 PDDVS XIFO UIF DPNCJOFE HFOFUJD BOE
FOWJSPONFOUBM FĊFDUT BSF TJHOJmDBOUMZ EJĊFSFOU GSPN UIF FĊFDUT PG UIF HFOFUJD BOE FOWJSPO�
NFOUBM GBDUPST XIFO DPOTJEFSFE BEEJUJWFMZ� *O GBDU JU JT UISPVHI UIF HFOPNF DIBOOFM UIBU
OPO�HFOPNJD GBDUPST DPOWFZ UIFJS FĊFDUT PO UIF EJTFBTF� *O PSEFS UP PQUJNJ[F UIF USFBU�
NFOU BOE QSFWFOUJPO PG UIFTF DPNQMFY EJTFBTFT JU GPMMPXT UIBU HFOFUJD GBDUPST TIPVME CF
DPOTJEFSFE JO UBOEFN XJUI FOWJSPONFOUBM GBDUPST JO FUJPMPHJDBM TUVEJFT <ðõ>�

ðò



'JHVSF ���� w.VMUJQMF IJUw IZQPUIFTJT GPS /"'-% EFWFMPQNFOU TIPXJOH IPX UIF QBUIPQIZTJPMPHZ PG /"'-% JT BTTPDJBUFE XJUI
PCFTJUZ 5�% BOE NFUBCPMJD TZOESPNF�
"5 BEJQPTF UJTTVF� 4"5 TVCDVUBOFPVT BEJQPTF UJTTVF� ''" GSFF GBUUZ BDJE� *3 JOTVMJO SFTJTUBODF� 7"5 WJTDFSBM BEJQPTF
UJTTVF� /"'-% OPO�BMDPIPMJD GBUUZ MJWFS EJTFBTF� 7-%- WFSZ MPX�EFOTJUZ MJQPQSPUFJO� -%- MPX�EFOTJUZ MJQPQSPUFJO� )%-
IJHI�EFOTJUZ MJQPQSPUFJO� (3 HMVDBHPO SFTJTUBODF� %11� EJQFQUJEZM QFQUJEBTF �� ""T BNJOP BDJET� 4/4 TZNQBUIFUJD
OFSWPVT TZTUFN� 'JHVSF GSPN (PEPZ�.BUPT FU BM�� /"'-% BT B DPOUJOVVN� GSPN PCFTJUZ UP NFUBCPMJD TZOESPNF BOE
EJBCFUFT <��>�

ñ�ñ 'SPN B EJBHOPTUJD QPJOU PG WJFX

6OEFSTUBOEJOH UIF FUJPMPHZ BOE UIF NFDIBOJTNT PG UIF EJTFBTFT JT DPOTJEFSFE JNQPSUBOU BMTP
GSPN B EJBHOPTUJD QPJOU PG WJFX BT JU DBO IFMQ XJUI B NPSF BDDVSBUF BOE FBSMZ EJBHOPTJT�
ɨF BTZNQUPNBUJD OBUVSF PG /"'-% JO JUT FBSMZ TUBHFT NBLFT EJBHOPTJT EJċDVMU� -JWFS
CMPPE UFTUT DPOTJEFSFE BT mSTU�MJOF EJBHOPTUJD UPPMT IBWF B MPX TFOTJUJWJUZ UP EFUFDU UIF
EJTFBTF BOE NPTU QBUJFOUT XJUI /"'-% BSF MFGU VOEJBHOPTFE XJUI B OPSNBM MJWFS CMPPE
SFTVMU <ôó>� $PNQVUFSJ[FE UPNPHSBQIZ 	$5
 BOE NBHOFUJD SFTPOBODF JNBHJOH 	.3*
 BSF
HPPE BU EFUFDUJOH TUFBUPTJT FTQFDJBMMZ JO DBTFT XJUI MJWFS GBU HSFBUFS UIBO òïǷ� )PXFWFS UIFZ
BSF OPU BT SFMJBCMF UP EFUFDU /"4) PS mCSPTJT JO UIF QSFTFODF PG TDBS UJTTVF BOE JOnBNNBUJPO
<ôô>� ɨF JOWBTJWF OBUVSF PG MJWFS CJPQTZ NBLFT JU B DPOUSPWFSTJBM PQUJPO GPS JOWFTUJHBUJOH
TVTQFDUFE /"'-% QBUJFOUT BOE JT PGUFO BWPJEFE� -JWFS CJPQTZ EPFT OPU TFFN OFDFTTBSZ
XIFO UIF CMPPE UFTU SFTVMUT BSF BCOPSNBM PUIFS JNQPSUBOU SJTL GBDUPST TVDI BT 5ñ% PCFTJUZ
BOE EJTMJQJEFNJB BSF QSFTFOU BOE XIFO VMUSBTPVOE�.3* DPOmSN TUFBUPTJT <ôõ>� )PXFWFS
GPS EJĊFSFOUJBUJOH UIF TUBHFT PG /"'-% B MJWFS CJPQTZ NJHIU CF OFFEFE BT BO BEEJUJPOBM
EJBHOPTUJD UPPM <ôô>� 4FWFSBM OPO�JOWBTJWF QSFEJDUJPO NPEFMT IBWF CFFO EFmOFE NBJOMZ GSPN
DMJOJDBM PS MBCPSBUPSZ�CBTFE WBSJBCMFT UP PWFSDPNF UIF HBQ JO UIF EJBHOPTJT <ôö> TVDI BT UIF

ðó



GBUUZ MJWFS JOEFY 	'-*
 <ô÷> IFQBUJD TUFBUPTJT JOEFY 	)4*
 <ôø> BOE UIF /"'-% MJWFS GBU
TDPSF 	/"'-%�-'4
 <õï>� )PXFWFS OPOF PG UIFTF IBWF TVċDJFOU QSFEJDUJWF BDDVSBDZ UP
CF DPOTJEFSFE BT HPME TUBOEBSE BOE UIFSF JT B MBDL PG DMFBS HVJEFMJOFT GPS JEFOUJGZJOH IJHI�SJTL
QBUJFOUT <ö ðó õð>�

ò 0CTFSWBUJPOBM WT� FYQFSJNFOUBM TUVEJFT

ɨFSF BSF UIPVTBOET PG QVCMJTIFE PCTFSWBUJPOBM TUVEJFT FYQMPSJOH QPQVMBUJPOT BOE ESBXJOH
IZQPUIFTFT PO QBUUFSOT DBVTFT BOE FĊFDUT PG NFUBCPMJD EJTFBTFT <ö óð õñoõó>� " TUSPOH
BTTPDJBUJPO CFUXFFO /"'-% BOE PCFTJUZ XBT PCTFSWFE JO B TUVEZ PG PCFTF QBUJFOUT <CPEZ
NBTT JOEFY 	#.*
> ��LH/N�> XJUI B /"'-% QSFWBMFODF PG ��% JO QBUJFOUT VOEFSHPJOH
CBSJBUSJD TVSHFSZ <õô>� "OPUIFS PCTFSWBUJPOBM TUVEZ TIPXT UIF JNQBDU PG DFOUSBM PCFTJUZ JO
UIF TFWFSJUZ PG /"'-% <õõ>� " TUVEZ PG òïïï *UBMJBO JOEJWJEVBMT XJUI 5ñ% SFQPSUT B IJHI
QSFWBMFODF PG /"'-% 	õø�ôǷ
 EFUFDUFE WJB VMUSBTPVOE <õö>� "OPUIFS FYBNQMF JT B ó�ZFBS
MPOHJUVEJOBM TUVEZ PG ö÷óø JOEJWJEVBMT XJUIPVU EJBCFUFT UIBU XFSF DBUFHPSJ[FE JOUP GPVS
HSPVQT CZ UIF QSFTFODF PG JNQBJSFE GBTUJOH HMVDPTF BOE /"'-% BU CBTFMJOF� ɨFJS SFTVMUT
TIPXFE B IJHIFS JODJEFODF PG EJBCFUFT JO UIF /"'-% HSPVQ ø�øǷ DPNQBSFE XJUI ò�öǷ
JO UIF OPO�/"'-% HSPVQ� ɨF IJHIFS SJTL GPS 5ñ% EVF UP /"'-% XBT SFQPSUFE BT UIF
IB[BSE SBUJP PG ð�òò 	øôǷ $* ð�ïöoð�õõ
 CVU POMZ QSFTFOU JO UIF JNQBJSFE GBTUJOH HMVDPTF
HSPVQ� ɨFJS mOEJOHT TVHHFTU BO JOEFQFOEFOU FĊFDU PG /"'-% PO 5ñ% JO UIF QSFTFODF PG
JNQBJSFE JOTVMJO TFDSFUJPO <õ÷>�

5P WBMJEBUF UIF mOEJOHT PG TVDI FQJEFNJPMPHJDBM IZQPUIFTFT FYQFSJNFOUBM TUVEJFT TVDI BT
SBOEPNJ[FE DPOUSPMMFE USJBMT 	3$5T
 DPNF UP BJE� 3$5T BSF TUVEZ EFTJHOT XIFSF QBSUJ�
DJQBOUT BSF SBOEPNMZ BTTJHOFE UP DPOUSPM BOE FYQFSJNFOUBM HSPVQT UP UFTU BO JOUFSWFOUJPO
TVDI BT B ESVH PS B USFBUNFOU� ɨF TBNQMFT PG UIFTF HSPVQT TIPVME CF TJNJMBS BT NVDI BT QPT�
TJCMF UP FOTVSF UIBU UIF POMZ FYQFDUFE EJĊFSFODF CFUXFFO UIFN UP CF UIF TUVEJFE PVUDPNF�
3BOEPN BMMPDBUJPO PG UIF QBSUJDJQBOUT JOUP UIF HSPVQT NJOJNJ[FT UIF SJTL PG CJBTFT�

#FUXFFO ðøøò BOE ðøø÷ 'JOJTI %JBCFUFT 1SFWFOUJPO 4UVEZ 	%14
 TUVEJFE PWFSXFJHIU NJEEMF�
BHFE JOEJWJEVBMT XJUI JNQBJSFE HMVDPTF UPMFSBODF 	O�ôññ
 PO B 3$5 XIFSF QBSUJDJQBOUT
XFSF SBOEPNMZ BTTJHOFE FJUIFS UP B DPOUSPM HSPVQ XJUI HFOFSBM MJGFTUZMF JOGPSNBUJPO PS UP
BO JOUFOTJWF MJGFTUZMF JOUFSWFOUJPO HSPVQ UP TUVEZ UIF FĊFDU PG MJGFTUZMF JOUFSWFOUJPO PO UIF
JODJEFODF PG 5ñ% GPS B NFEJBO PG ó ZFBST <õø öï>� 4PNF QBSUJDJQBOUT XIP XFSF TUJMM OPU
BĊFDUFE CZ 5ñ% XFSF GPMMPXFE VQ GPS BO FYUSB ø ZFBST� JOUFSWFOUJPO HSPVQ XJUI O�ñïï BOE
UIF DPOUSPM HSPVQ XJUI O�ðõõ QBSUJDJQBOUT� ɨFJS SFTVMUT TIPXFE B HSFBUFS SJTL SFEVDUJPO JO
UIF QSPHSFTTJPO UP 5ñ% GPS UIF MJGFTUZMF JOUFSWFOUJPO HSPVQ JO DPNQBSJTPO XJUI UIF DPOUSPM
HSPVQ 	 )3� ï�õðó øôǷ $* ï�óö÷ ï�ö÷ø
 <õø>�

ɨF VMUJNBUF PCKFDUJWF PG UIFTF FUJPMPHJDBM TUVEJFT CPUI JO FQJEFNJPMPHJDBM BOE FYQFSJ�

ðô



NFOUBM TFUUJOHT JT JOGFSSJOH DBVTF BOE FĊFDU� "MUIPVHI SBOEPNJ[FE DPOUSPMMFE USJBMT BSF
LOPXO BT UIF HPME TUBOEBSE GPS JOGFSSJOH DBVTBMJUZ UIFZ BSF OPU BMXBZT QSBDUJDBM BOE UIFZ DBO
BMTP CF WFSZ FYQFOTJWF BOE UJNF�DPOTVNJOH� 0O UIF PUIFS IBOE PCTFSWBUJPOBM TUVEJFT BSF
QSPOF UP CJBTFT BOE DPOGPVOEJOH XIJDI MJNJU UIF FYUFOU UP XIJDI DBVTBM SFMBUJPOTIJQT DBO
CF SFMJBCMZ JOGFSSFE� #JBT DBVTFT B TZTUFNBUJD EFWJBUJPO GSPN UIF USVUI CZ DSFBUJOH B TQVSJPVT
BTTPDJBUJPO CFUXFFO FYQPTVSF BOE PVUDPNF� .PSFPWFS DPOGPVOEJOH SFGFST UP B NJTMFBEJOH
BTTPDJBUJPO CFUXFFO FYQPTVSF BOE PVUDPNF DBVTFE CZ B UIJSE GBDUPS 	DPOGPVOEFS
 UIBU JT
DPSSFMBUFE XJUI CPUI FYQPTVSF BOE UIF PVUDPNF <öð>� 4FWFSBM NFUIPET GPS DBVTBM JOGFSFODF
UIBU DBO CF BQQMJFE UP FQJEFNJPMPHJDBM EBUBTFUT IBWF CFFO EFWFMPQFE JO SFTQPOEJOH UP UIFTF
DIBMMFOHFT JODMVEJOH .FOEFMJBO SBOEPNJ[BUJPO 	.3
 BOBMZTFT #BZFTJBO OFUXPSL 	#/

BOBMZTFT BOE TUSVDUVSBM FRVBUJPO NPEFMJOH 	4&.
 <öñ>�

*O UIF .3 NFUIPE HFOFUJD WBSJBOUT BSF VTFE BT JOTUSVNFOUBM WBSJBCMFT UIBU QSPYZ BO FY�
QPTVSF JO PSEFS UP BTTFTT JUT SFMBUJPOTIJQ XJUI BO PVUDPNF� .3 NFUIPE JT BOBMPHPVT UP
3$5 CZ SFBTPO PG SBOEPN BTTPSUNFOU PG UIF QBSFOUT� BMMFMFT UP UIF PĊTQSJOH� .PSFPWFS
%/" TFRVFODF SFNBJOT VODIBOHFE UISPVHIPVU UIF MJGF DPVSTF� ɨFTF NBLF UIF SFMBUJPOTIJQ
CFUXFFO HFOPUZQFT BOE USBJUT SFTJMJFOU UP NPTU DPOGPVOEFST BOE SFWFSTF DBVTBMJUZ <öò>�

*O B SFDFOU TUVEZ UIF DBVTBM SFMBUJPOTIJQT CFUXFFO /"'-% 5ñ% BOE PCFTJUZ XBT JOWFTU�
JHBUFE UISPVHI .3 BOBMZTFT <òö> 	TFF 'JHVSF ð�ò BOE $IBQUFS ð � 4FDUJPO ñ GPS TVNNBSZ PG
mOEJOHT
� *O BOPUIFS SFDFOU XPSL XJEF�BOHMFE .3 BOBMZTFT XFSF DPOEVDUFE PO øö SJTL
GBDUPST PG 5ñ% BOE UIFZ GPVOE ðó SJTL GBDUPST BOE ðô QSPUFDUJWF GBDUPST GPS UIFJS DBVTBM BTTP�
DJBUJPOT XJUI 5ñ%� ɨFJS mOEJOHT TVHHFTU DPOTJEFSJOH NVMUJQMF BTQFDUT PO PCFTJUZ NFOUBM
IFBMUI TMFFQ RVBMJUZ FEVDBUJPO MFWFM CJSUI XFJHIU BOE TNPLJOH JO EFmOJOH UIF QSFWFOUJPO
TUSBUFHJFT GPS 5ñ% <öó>�

#/T BSF QSPCBCJMJTUJD HSBQIJDBM NPEFMT JMMVTUSBUFE CZ EJSFDUFE BDZDMJD HSBQIT 	%"(T
 XIFSF
UIF OPEFT BSF UIF SBOEPN WBSJBCMFT BOE UIF EJSFDUFE BSDT CFUXFFO UIF OPEFT QSFTFOUT UIF
EFQFOEFODJFT BNPOH UIFN� "JNJOH UP EFmOF UIF DBVTBM SFMBUJPOTIJQ CFUXFFO /"'-% BOE
NFUBCPMJD TZOESPNF B TJNQMJmFE #/ XBT TVHHFTUFE PO EBUB GSPN CJEJSFDUJPOBM DPIPSUT
	/"'-%↔NFUBCPMJD TZOESPNF
 PG B $IJOFTF QPQVMBUJPO XIFSF QBSUJDJQBOUT XFSF TUVEJFE
GPS UIF JODJEFODF PG /"'-% BOE NFUBCPMJD TZOESPNF CFUXFFO UIF ZFBST PG ñïïô�ñïðð <öô>�
ɨFJS mOEJOHT TVHHFTUFE B SFDJQSPDBM DBVTBM BTTPDJBUJPO CFUXFFO /"'-% BOE NFUBCPMJD
TZOESPNF XJUI B IJHIFS FĊFDU GSPN NFUBCPMJD TZOESPNF UP /"'-% <öô>�

4&. JT B TUBUJTUJDBM NFUIPE DPNCJOBUJPO PG NVMUJQMF MJOFBS SFHSFTTJPO BOE GBDUPS BOBMZTJT UP
TUVEZ UIF TUSVDUVSBM SFMBUJPOTIJQ CFUXFFO WBSJBCMFT 	CPUI NFBTVSFE BOE MBUFOU
� *O B TUVEZ PG
ññòï PMEFS BEVMUT 	≥ôï ZFBST
 JO UIF 64 4&. XBT VTFE UP UFTU B IZQPUIFTJT UIBU XBT EFmOFE
CBTFE PO UIF QSFWJPVTMZ SFQPSUFE SJTL GBDUPST JO BTTPDJBUJPO XJUI QSFEJBCFUFT <öõ>� ɨF EJSFDU
BOE JOEJSFDU QBUIXBZT XFSF TUVEJFE BOE UIFJS SFTVMUT TVHHFTUFE XBJTU DJSDVNGFSFODF XJUI UIF
TUSPOHFTU EJSFDU FĊFDU PO QSFEJBCFUFT <öõ>�

.3 BOBMZTFT IBWF CFFO VTFE JO NBOZ PCTFSWBUJPOBM TUVEJFT UP UFTU DBVTBM BTTPDJBUJPOT CFUXFFO

ðõ



EJĊFSFOU NFUBCPMJD USBJUT <òö öó ööoöø>� 0O UIF DPOUSBSZ #/T BOE 4&.T EFTQJUF UIFJS
QPUFOUJBM GPS EFmOJOH DBVTBM QBUIXBZT IBWF JOGSFRVFOUMZ CFFO VUJMJ[FE JO UIF TUVEJFT PG
NFUBCPMJD USBJUT <öñ>�

ó "JNT

ɨF FYJTUJOH FWJEFODF TVQQPSUT UIF DMPTF BTTPDJBUJPO CFUXFFO /"'-% BOE 5ñ% QSPQPTJOH
TFWFSBM NFDIBOJTUJD IZQPUIFTFT XJUI NBOZ EJĊFSFOU HFOFUJD BOE FOWJSPONFOUBM DPNQPOFOUT
JOWPMWFE� :FU OPOF PG UIFN DBO DPNQMFUFMZ FYQMBJO UIFTF DPOEJUJPOT BOE UIF JOUFSQMBZ
CFUXFFO UIFN� $POTJEFSJOH UIF JODSFBTJOH QSFWBMFODF PG UIFTF EJTFBTFT XIJDI MFBET UP B
TVCTUBOUJBM FDPOPNJD BOE DMJOJDBM CVSEFO PO TPDJFUJFT VOEFSTUBOEJOH UIFJS FUJPMPHZ NBZ
IFMQ JO UIF EJBHOPTJT QSFWFOUJPO BOE USFBUNFOU PG UIFN�

ɨF PWFSBMM PCKFDUJWF PG UIJT UIFTJT JT UP FOIBODF UIF QSFEJDUJPO BOE FUJPMPHJDBM FMVDJEBUJPO
PG GBUUZ MJWFS EJTFBTF BOE�PS EJBCFUFT UISPVHI OPWFM TUBUJTUJDBM BOE CJPJOGPSNBUJDT NFUIPET�
*O UIJT DPOUFYU NBDIJOF MFBSOJOH BQQSPBDIFT DBVTBM JOGFSFODF NFUIPET JO PCTFSWBUJPOBM
TUVEJFT BOE TUBUJTUJDBM QPXFS DBMDVMBUJPOT GPS B OPWFM TUVEZ EFTJHO XFSF PG UIF TQFDJmD GPDVT
PG UIJT UIFTJT� .VDI PG UIF XPSL JT DPOEVDUFE VTJOH UIF *.* %*3&$5 BOE 6, #JPCBOL
EBUBTFUT BOE JT MJNJUFE UP &VSPQFBO BODFTUSZ� ɨF PWFSBSDIJOH BJNT PG UIF QBQFST JODMVEFE
JO UIJT UIFTJT BSF BT GPMMPXT�

t 1BQFS Ě − JO UIJT QBQFS 4&. JT VUJMJ[FE UP UFTU UIF QSFWJPVTMZ QSPQPTFE �UXJO�DZDMF�
IZQPUIFTJT XIJDI TFFLT UP FYQMBJO UIF JOUFSBDUJPOT PG FOFSHZ IPNFPTUBTJT HMVD�
PTF SFHVMBUJPO JOTVMJO BDUJPO BEJQPTF BDDVNVMBUJPO BOE MJWFS GBU BDDVNVMBUJPO�
.PSFPWFS UIF BTTPDJBUJPO PG QIZTJDBM BDUJWJUZ XJUI HMZDFNJD DPOUSPM JT JOWFTUJHBUFE
XJUIJO UIF UXJO�DZDMF IZQPUIFTJT� ɨF VUJMJ[FE EBUB JT GSPN *.* %*3&$5 EJBCFUJD
BOE OPO�EJBCFUJD DPIPSUT�

t 1BQFS ĚĚ − UIJT QBQFS JT GPDVTFE PO EFWFMPQJOH NPEFMT GPS UIF QSFEJDUJPO PG GBUUZ MJWFS
BQQMZJOH NBDIJOF MFBSOJOH NFUIPET UP DPNQMFY DMJOJDBM BOE PNJD EBUBTFUT PG UIF *.*
%*3&$5 DPIPSUT� 6, #JPCBOL EBUBTFU JT DPOTJEFSFE GPS WBMJEBUJPO QVSQPTFT�

t 1BQFS ĚĚĚ − JO UIJT QBQFS #/ BOE .3 BQQSPBDIFT BSF EFQMPZFE UP FYBNJOF B SBOHF
PG QVUBUJWF DBVTBM BTTPDJBUJPOT CFUXFFO NFUBCPMJD GFBUVSFT JOWPMWFE JO MJWFS GBU BDDV�
NVMBUJPO� *.* %*3&$5 BOE 6, #JPCBOL BSF VTFE BT UIF QSJNBSZ EBUBTFUT�

t 1BQFS Ěħ− UIJT QBQFS EFTDSJCFT BO JOOPWBUJWF DMJOJDBM USJBM NFUIPE UFSNFE �HFOPUZQF�
CBTFE SFDBMM� 	(#3
 BOE JMMVTUSBUFT TDFOBSJPT VOEFS XIJDI UIJT BQQSPBDI JT FTQFDJBMMZ
QPXFSGVM GPS UIF BTTFTTNFOU PG HFOF�USFBUNFOU 	ESVH BOE MJGFTUZMF
 JOUFSBDUJPOT� 4JN�
VMBUJPO BOBMZTFT BSF EPOF XJUI QBSBNFUFST UBLFO GSPN %JBCFUFT 1SFWFOUJPO 1SPHSBN
	%11
 TUVEZ�

ðö





$IBQUFS ñ

$PIPSUT PG TUVEJFT

ð *.* %*3&$5

ɨF *OOPWBUJWF .FEJDJOFT *OJUJBUJWF 	*.*
 %JBCFUFT 3FTFBSDI PO 1BUJFOU 4USBUJmDBUJPO 	%*3�
&$5
 DPOTPSUJVN JT B KPJOU DPMMBCPSBUJPO BNPOH ñð &VSPQFBO BDBEFNJD JOTUJUVUJPOT BOE ó
QIBSNBDFVUJDBM DPNQBOJFT <÷ï> 	'JHVSF ñ�ð
� ɨF QSJNBSZ PCKFDUJWF PG *.* %*3&$5 JT
UP EJTDPWFS BOE WBMJEBUF CJPNBSLFST PG HMZDFNJD EFUFSJPSBUJPO CFGPSF BOE BGUFS UIF POTFU
PG 5ñ%� ɨF QSPKFDU BJNT UP BEESFTT UIF HBQ JO EJBCFUFT ESVH EFWFMPQNFOU VTJOH B TUSBU�
JmFE NFEJDJOF BQQSPBDI UP UIF USFBUNFOU PG UIF EJTFBTF� "DDPSEJOHMZ UIF *.* %*3&$5
JOWFTUJHBUPST FTUBCMJTIFE UXP NVMUJ�DFOUFS QSPTQFDUJWF DPIPSU TUVEJFT DPNQSJTFE PG BSPVOE
òïïï BEVMUT GSPN OPSUIFSO &VSPQF� ɨF mSTU PG UIFTF TUVEJFT FOSPMMFE QFPQMF XJUIPVU EJB�
CFUFT NBOZ PG XIPN XFSF BU IJHI SJTL PG UIF EJTFBTF XIFSFBT UIF TFDPOE FOSPMMFE QBUJFOUT
SFDFOUMZ 	�õ NPOUIT BOE � ò ZFBST
 EJBHOPTFE XJUI 5ñ%�

ɨF QBSUJDJQBOUT XFSF FYRVJTJUFMZ QIFOPUZQFE DPWFSJOH B CSPBE BSSBZ PG SJTL GBDUPST JOUFS�
NFEJBUF QIFOPUZQFT BOE NFUBCPMJD�SFMBUFE PVUDPNFT� TUBOEBSEJ[FE QSPUPDPMT XFSF VTFE BU
FBDI PG UIF TFWFO DMJOJDBM TUVEZ DFOUFST� #MPPE TBNQMFT XFSF BTTBZFE GPS HFOFUJDT NFUBCPMP�
NJDT USBOTDSJQUPNJDT NJ3/"T QSPUFPNJDT BOE PUIFS CJPDIFNJDBM GFBUVSFT GFDBM NJDSPCJ�
PNF BTTBZT XFSF QFSGPSNFE QIZTJDBM BDUJWJUZ BOE TMFFQ XFSF BTTFTTFE VTJOH BDDFMFSPNFUSZ
EJFU XBT BTTFTTFE VTJOH TFMG�SFQPSU BOE NFUBCPMPNJDT BOE NVMUJ�PSHBO .3* TQFDUSPTDPQZ
XBT QFSGPSNFE� #MPPE TBNQMFT DPMMFDUFE EVSJOH GSFRVFOUMZ TBNQMFE DBSCPIZESBUF UPMFS�
BODF UFTUT XFSF BTTBZFE GPS HMVDPTF JOTVMJO BOE D�QFQUJEF BOE UIFTF EBUB XFSF TVCTFRVFOUMZ
NBUIFNBUJDBMMZ NPEFMMFE UP RVBOUJGZ HMVDPTF BOE JOTVMJO EZOBNJDT� #FJOH B OFX TUVEZ
CJP�TBNQMF DPMMFDUJPO TUPSBHF BOE QSPDFTTJOH XFSF IJHIMZ TUBOEBSEJ[FE XJUI NJOJNBM UJNF
GSPN TBNQMF DPMMFDUJPO UP BOBMZTJT�

*O UIF OPO�EJBCFUFT DPIPSU ñðñö JOEJWJEVBMT XFSF SFDSVJUFE GSPN B TBNQMJOH GSBNF PG ñóõ÷ñ

ðø



'JHVSF ���� 5IF *OOPWBUJWF .FEJDJOFT *OJUJBUJWF 	*.*
 %JBCFUFT 3FTFBSDI PO 1BUJFOU 4USBUJmDBUJPO 	%*3&$5
 DPOTPSUJVN B KPJOU
DPMMBCPSBUJPO BNPOH �� &VSPQFBO BDBEFNJD JOTUJUVUJPOT BOE � QIBSNBDFVUJDBM DPNQBOJFT�

BEVMUT XIP XFSF FOSPMMFE JO QPQVMBUJPO�CBTFE DPIPSUT BDSPTT &VSPQF� 1BSUJDJQBOUT XFSF
TFMFDUFE BDDPSEJOH UP UIF %*3&$5�%&5&$5 SJTL BMHPSJUIN CBTFE PO BHF #.* XBJTU
DJSDVNGFSFODF VTF PG BOUJIZQFSUFOTJWF NFEJDBUJPO TNPLJOH TUBUVT BOE GBNJMZ IJTUPSZ PG
5ñ% <÷ï ÷ð>� 0G UIFTF JOEJWJEVBMT õöǷ XFSF XJUIJO UIF QSFEJBCFUFT SBOHF XJUI JNQBJSFE
HMVDPTF SFHVMBUJPO 	*(3
 BOE UIF SFTU XFSF XJUI OPSNBM HMVDPTF SFHVMBUJPO 	/(3
� 6T�
JOH QMBTNB TBNQMFT UIF JODMVTJPO�FYDMVTJPO XBT CBTFE PO UIF "%"�T ñïðð DSJUFSJB XIFSF
JNQBJSFE GBTUJOH HMVDPTF XBT EFmOFE BT ô�õoõ�ø NNPM�M JNQBJSFE HMVDPTF UPMFSBODF XBT
EFmOFE BT ö�÷oðð�ï NNPM�M BU ñ�IPVST BGUFS B öô H PSBM HMVDPTF MPBE BOE QSFEJBCFUFT JOEJD�

ñï



'JHVSF ���� 1BSUJDJQBOU nPX PG UIF EJBCFUFT BOE OPO�EJBCFUFT DPIPSUT PG *.* %*3&$5�
%BO'VO% %BOJTI 'VODUJPOBM %JTBCJMJUZ TUVEZ� ((( (VU (SBJO BOE (SFFOT TUVEZ� ).4 )PPSO .FBM 4UVEZ� .&5�
4*. .FUBCPMJD 4ZOESPNF JO .FO TUVEZ� /)4 /FX )PPSO 4UVEZ� 3*4$� 'JHVSF GSPN LPJWVMB FU BM�� %JTDPWFSZ PG
CJPNBSLFST GPS HMZDBFNJD EFUFSJPSBUJPO CFGPSF BOE BGUFS UIF POTFU PG UZQF � EJBCFUFT� EFTDSJQUJWF DIBSBDUFSJTUJDT PG
UIF FQJEFNJPMPHJDBM TUVEJFT XJUIJO UIF *.* %*3&$5 $POTPSUJVN <��>�

BUFE CZ FMFWBUFE IFNPHMPCJO "ðD 	)C"ðD
 XBT EFmOFE BT óïoó÷ NNPM�NPM 	ô�öoõ�óǷ
 <÷ñ>�
1BSUJDJQBOUT XFSF DPOTJEFSFE BT IBWJOH QSFEJBCFUFT JG POF PS NPSF PG UIFJS BGPSFNFOUJPOFE
WBMVFT GFMM XJUIJO UIF JNQBJSFE SBOHF� 1BSUJDJQBOUT XIPTF WBMVFT XFSF CFMPX UIF QSFEJBCFUFT
SBOHF XFSF DPOTJEFSFE UP IBWF /(3 XIFSFBT WBMVFT BCPWF UIF QSFEJBCFUFT SBOHF XFSF DPO�
TJEFSFE UP CF JOEJDBUJWF PG EJBCFUFT� *O UIF EJBCFUFT DPIPSU ö÷ø QBSUJDJQBOUT BMM PG XIPN
IBE B SFDFOU DMJOJDBM EJBHOPTJT PG 5ñ% XFSF FOSPMMFE� "GUFS UIF CBTFMJOF FYBNJOBUJPO UIF
QBSUJDJQBOUT XFSF GPMMPXFE�VQ BU ð÷ NPOUIT GPS CPUI DPIPSUT BOE BHBJO BU òõ NPOUIT GPS
UIF EJBCFUFT DPIPSU BOE BU ó÷ NPOUIT GPS UIF OPO�EJBCFUFT DPIPSU 	'JHVSF ñ�ñ
�

"MM QBSUJDJQBOUT QSPWJEFE XSJUUFO JOGPSNFE DPOTFOU BU SFDSVJUNFOU BOE UIF SFTFBSDI DPO�
GPSNFE UP UIF FUIJDBM QSJODJQMFT PG UIF )FMTJOLJ %FDMBSBUJPO� 8JUI UIF FYDFQUJPO PG UIF
6, DFOUFST UIF TUVEZ QSPUPDPM XBT BQQSPWFE GPS FBDI DMJOJDBM DFOUFS CZ JUT SFHJPOBM FUIJDT
BVUIPSJUZ� JO UIF 6, XIFSF UIFSF XFSF UXP DMJOJDBM TUVEZ DFOUFST SFTJEFE BU TFQBSBUF QBSUOFS
JOTUJUVUJPOT FUIJDT BQQSPWBM XBT PCUBJOFE GSPN UIF OBUJPOBM FUIJDT SFWJFX CPBSE <÷ï ÷ð>�
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ð�ð #JPDIFNJTUSZ BTTBZT

7FOPVT CMPPE TBNQMFT XFSF ESBXO GSPN QBSUJDJQBOUT BGUFS BU MFBTU ðï IPVST PG PWFSOJHIU
GBTUJOH� *O UIF OPO�EJBCFUFT DPIPSU öô H GSFRVFOUMZ TBNQMFE 0(55T 	GT0(55
 XFSF
DPOEVDUFE XIFSFBT JO UIF EJBCFUFT DPIPSU GSFRVFOUMZ TBNQMFE NJYFE NFBM UPMFSBODF UFTUT
	..55T
 XJUI ñôï NM 'PSUJTJQ MJRVJE ESJOL� JO UIF MBUUFS UIF ..55 SBUIFS UIBO UIF
GT0(55 XBT VOEFSUBLFO UP NJOJNJ[F UIF SJTL PG BDVUF IZQFSHMZDFNJB� 7FOPVT CMPPE
XBT ESBXO BU GBTUJOH BOE UIF DBSCPIZESBUF ESJOL 	HMVDPTF PS 'PSUJTJQ
 XBT UIFO BENJO�
JTUFSFE GPMMPXJOH XIJDI CMPPE XBT ESBXO BU ô òï óô õï øï BOE ðñï NJOVUFT JO UIF
OPO�EJBCFUFT DPIPSU BOE BU òï õï øï BOE ðñï NJOVUFT JO UIF EJBCFUFT DPIPSU� (MVD�
PTF JOTVMJO BOE $�QFQUJEF DPODFOUSBUJPOT XFSF BTTFTTFE BU UIF BGPSFNFOUJPOFE UJNF�QPJOUT
BOE GSPN UIFTF WBMVFT NFBTVSFT PG HMVDPTF BOE JOTVMJO EZOBNJDT XFSF EFSJWFE VTJOH NBUI�
FNBUJDBM NPEFMT <÷ò>� ɨFTF QBSBNFUFST JODMVEF PSBM HMVDPTF JOTVMJO TFOTJUJWJUZ 	0(*4

BDDPSEJOH UP UIF NFUIPE PG .BSJ FU BM� CBTBM JOTVMJO TFDSFUJPO SBUF HMVDPTF TFOTJUJWJUZ 	EPTF�
SFTQPOTF SFMBUJPOTIJQ CFUXFFO HMVDPTF BOE JOTVMJO TFDSFUJPO
 BOE NFBO JOTVMJO DMFBSBODF
DBMDVMBUFE BT 	NFBO JOTVMJO TFDSFUJPO
�	NFBO JOTVMJO DPODFOUSBUJPO
� 'VSUIFSNPSF )C"ðD
HMVDBHPO�MJLF QFQUJEF�ð 	(-1�ð
 CMPPE MJQJET 	5(T -%- )%- $IPM
 MJWFS FO[ZNFT
<BMBOJOF USBOTBNJOBTF 	"-5
 BTQBSUBUF USBOTBNJOBTF 	"45
 HBNNB�HMVUBNZM USBOTQFQUJ�
EBTF 	((51
> BOE TFWFSBM PUIFS CJPDIFNJTUSZ BTTBZT XFSF BTTFTTFE UISPVHI UIF ESBXO CMPPE
TBNQMFT�

ð�ñ -JGFTUZMF

1IZTJDBM BDUJWJUZ XBT BTTFTTFE CZ USJBYJBM BDDFMFSPNFUSZ UIBU QBSUJDJQBOUT XPSF PO UIFJS OPO�
EPNJOBOU XSJTU GPS ðï EBZT 	"DUJ(SBQI (5ò9� ?iiTb,ff�+iB;`�T?+Q`TX+QKf
� )JHI�
QBTT�mMUFSFE WFDUPS NBHOJUVEF 	IQG7.
 BOE FVDMJEFBO OPSN NJOVT POF 	&/.0
 PG UIF
USJBYJBM BDDFMFSBUJPO TJHOBMT XFSF DBMDVMBUFE BT UIF JOUFOTJUZ PG UIF QBSUJDJQBOUT� NPWFNFOUT
JO EJĊFSFOU EJSFDUJPOT BOE UJNF QPJOUT� ɨF NFBO WBMVF XBT DPOTJEFSFE BT UIF PWFSBMM QIZT�
JDBM BDUJWJUZ NFBTVSF� ɨF QIZTJDBM BDUJWJUZ QBSBNFUFST XFSF DBMDVMBUFE GSPN UIF SBX EBUB
VTJOH UIF 1".130 TPGUXBSF 	WFSTJPO ñïðô ?iiTb,ff;Bi?m#X+QKfh?QKBi2fT�KT`Q

<÷ó>�

%JFU XBT BTTFTTFE UISPVHI B ñó�IPVS NVMUJ�QBTT EJFUBSZ SFDPSE BOE GPPE IBCJU RVFTUJPOOBJSF
B NFUIPE WBMJEBUFE BT QBSU PG UIF &VSPBDUJPO TUVEZ <÷ô>� ɨF UISFF QBTTFT 	MFWFMT PG EJFUBSZ
RVFTUJPOJOH
 PG UIJT NFUIPE BSF� ðTU� EPDVNFOUJOH B VTVBM EBZ�T NFBM ñOE� QBSUJDJQBOUT�
SFnFDUJPOT PO UIF mSTU QBTT BOE BEE UP UIBU JG OFFEFE BOE òSE� PCUBJOJOH JOGPSNBUJPO PO
QPSUJPO TJ[F� 5P BTTFTT UIF PWFSBMM RVBMJUZ PG UIF EJFU BHBJOTU IFBMUIZ FBUJOH BOE EJBCFUFT
HVJEFMJOFT GPPE IBCJU RVFTUJPOOBJSFT XFSF BMTP SFDPSEFE JO DPOKVODUJPO XJUI UIF EJFUBSZ
SFDPSE� ɨFTF BTTFTTNFOUT XFSF NBEF UIF EBZ CFGPSF UIF TUVEZ WJTJU� %BUB XBT UIFO DPNQV�
UBUJPOBMMZ BOBMZ[FE CZ %JFUQMBO�õ B DPNQSFIFOTJWF GPPE BOBMZTJT QSPHSBN 	WFSTJPO õ�öï�óò

ññ



ñïðò� 'PSFTUmFME 4PGUXBSF
 BOE GPS FBDI QBSUJDJQBOU UIF NJDSP� BOE NBDSP�OVUSJFOU DPO�
UFOU XFSF EFSJWFE� (PMECFSH�T FRVBUJPO <÷õ> XBT VUJMJ[FE GPS BTTFTTNFOU PG QBSUJDJQBOUT�
VOEFS� BOE PWFS�SFQPSUJOH PG FOFSHZ JOUBLF�

ð�ò .3*

-JWFS BOE QBODSFBT GBU BOE JSPO XFSF BTTFTTFE VTJOH NVMUJFDIP .3* UFDIOJRVF TJNVMUBO�
FPVTMZ <÷ö ÷÷>� *O CSJFG WJB B CJ�FYQPOFOUJBM DVSWF�mUUJOH NPEFM SFMBUJWF GBU BOE XBUFS
QSPQPSUJPOT PG UIF JNBHFT 	GSPN UIF NVMUJFDIP TFRVFODF
 XFSF EFSJWFE� 'BUUZ UJTTVFT XFSF
DIBSBDUFSJ[FE CZ TJHOJmDBOU PTDJMMBUJPOT JO DPOUSBTU UJTTVFT XJUI OP GBU IBE B TNPPUI EFDBZ
DVSWF <÷÷>� ɨF JSPO DPOUFOU 	NH�H ESZ XFJHIU UJTTVF
 JT BMTP NFBTVSFE GSPN QSPUPO USBOT�
WFSTF SFMBYBUJPO SBUFT 	3ñ
 <÷ø>� 'VSUIFSNPSF BEJQPTF UJTTVF 	JO MJUSFT
 XBT NFBTVSFE VTJOH
.3* BU UXP MFWFMT� BCEPNJOBM TVCDVUBOFPVT BEJQPTF UJTTVF 	"4"5
 BOE JOUSB�BCEPNJOBM
BEJQPTF UJTTVF 	*""5
 XIJDI JT BMTP SFGFSSFE BT WJTDFSBM BEJQPTF UJTTVF 	7"5
 <÷ö>� (JWFO UIF
BWBJMBCJMJUZ PG UIF .3* FRVJQNFOU BU FBDI DFOUFS 5ð�XFJHIUFE JNBHFT XFSF PCUBJOFE BU ð�ô
PS ò5 mFME TUSFOHUIT GPS BMNPTU IBMG PG UIF QBSUJDJQBOUT PG UIF UXP DPIPSUT� 4BNF QSPUPDPMT
XFSF BQQMJFE BDSPTT UIF DFOUFST UP IBSNPOJ[F UIF NFUIPEPMPHZ� *NBHF+ TPGUXBSF <øï> XBT
VUJMJ[FE UP DPOWFSU UIF SBX EBUB JOUP B SFBEBCMF BOE BOBMZ[BCMF GPSNBU� $PSF CBTFMJOF DMJO�
JDBM DIBSBDUFSJTUJDT PG *.* %*3&$5 QBSUJDJQBOUT JO UIF EJBCFUFT BOE OPO�EJBCFUFT DPIPSUT
DBO CF GPVOE JO 5BCMF ñ�ð <÷ð>�

ð�ó 0NJDT

%/" XBT FYUSBDUFE VTJOH .BYXFMM ðõ #MPPE %/" QVSJmDBUJPO LJUT BOE B .BYXFMM ðõ TFNJ�
BVUPNBUFE OVDMFJD BDJE QVSJmDBUJPO TZTUFN 	1SPNFHB
� (FOPUZQJOH XBT DBSSJFE PVU VTJOH
UIF *MMVNJOB )VNBO$PSF BSSBZ 	)$&ñó Wð�ï
 BOE UIFO UIFZ XFSF DBMMFE VTJOH *MMVNJOB�T
(FO$BMM BMHPSJUIN� 4BNQMFT XJUI DBMM SBUF �øöǷ MPX PS FYDFTT NFBO IFUFSP[ZHPTJUZ TFY
EJTDPSEBODF BOE NPOP[ZHPTJUZ XFSF FYDMVEFE� &YUSB RVBMJUZ DPOUSPM 	2$
 TUFQT XFSF BQ�
QMJFE GPS IBWJOH B IJHI�RVBMJUZ EBUB BOE TBNQMFT XJUI UIF GPMMPXJOH DSJUFSJPO XFSF FYDMVEFE�
WBSJBOUT OPU NBQQFE UP IVNBO HFOPNF CVJME (3$Iòö WBSJBOUT XJUI EVQMJDBUF DISPNP�
TPNF QPTJUJPOT WBSJBOUT EFWJBUJOH GSPN )BSEZo8FJOCFSH FRVJMJCSJVN 	FYBDU Q � ï�ïïð
 BOE
DBMM SBUF �øøǷ� (FOPUZQF JNQVUBUJPO XBT DPOEVDUFE XJUI ðïïï (FOPNFT 	ð,(
 BOE UIF
)BQMPUZQF 3FGFSFODF $POTPSUJVN 	)3$
 BT UIF SFGFSFODF QBOFMT� .PSFPWFS FUIOJD PVU�
MJFST 	EFmOFE BT OPO�&VSPQFBO BODFTUSZ
 XFSF JEFOUJmFE CZ ($5" TPGUXBSF 	WFSTJPO ð�ñó�ó

<øð> BOE õ JOEJWJEVBMT XFSF SFNPWFE DPOTFRVFOUMZ�

'PS UIF USBOTDSJQUPNJD N3/" DPODFOUSBUJPO XBT BTTFTTFE CZ 2VCJUñ�ï GSPN *OWJUSPHFO�
ɨF RVBMJUZ XBT DIFDLFE CZ 5BQF4UBUJPO 4PGUXBSF 	"�ïð�ïó
 JO DPOKVODUJPO XJUI BO 3/"
4DSFFO 5BQF GSPN "HJMFOU UP DIFDL UIF N3/" RVBMJUZ PO HFM� 2VBMJUZ FWBMVBUJPO PG UIF
MJCSBSJFT XBT QFSGPSNFE VTJOH 2VCJU BOE 5BQF4UBUJPO VTJOH %/"ðïïï 4DSFFO 5BQF� ɨF
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BQQSPWFE TBNQMFT XFSF QMBDFE JO 'MPX DFMM 1& VTJOH UIF D#05 TZTUFN GSPN *MMVNJOB BOE
XFSF UIFO TFRVFODFE PO UIF *MMVNJOB )J4FDñïïï QMBUGPSN VTJOH óø CQ QBJSFE�FOE SFBET
BOE DPOTFRVFOUMZ NBQQFE UP UIF (3$Iòö SFGFSFODF HFOPNF 	ñïïð
 XJUI (&. <øñ>� 7JB
QBDLBHF NBUDI"4& GSPN UIF TVJUF 25-�UPPMT FBDI FYQSFTTJPO QSPmMF 	#". mMFT
 XFSF
UFTUFE BHBJOTU UIF JNQVUFE HFOPUZQFT UP JEFOUJGZ UIF CFTU NBUDIJOH FYQSFTTJPO�HFOPUZQF
QBJS� 5P HFU UIF HFOEFS JOGPSNBUJPO HFOFT FYQSFTTJPO JO UIF BVUPTPNBM SFHJPO GPS UIF
DISPNPTPNF : XBT DPNQBSFE XJUI UIF FYQSFTTJPO PG UIF 9*45 HFOF JO UIF DISPNPTPNF
9� (FOEFS JOGPSNBUJPO UIBU XBT JEFOUJmFE CZ HFOPUZQF EBUB 3/"TFR EBUB BOE SFQPSUFE
GSPN DMJOJDBM EBUB XFSF DPNQBSFE JO PSEFS UP DPOmSN FBDI QBSUJDJQBOU�T HFOEFS�

5P QSPmMF UIF QMBTNB QSPUFJOT BOUJCPEZ CFBE BSSBZ BTTBZT <øò> XFSF QFSGPSNFE VTJOH ööø BO�
UJCPEJFT UBSHFUJOH ò÷ô QSPUFJOT TFMFDUFE CZ UIF DPOTPSUJVN GPS UIFJS BTTPDJBUJPO XJUI HMZDFNJB�
SFMBUFE USBJUT� "OBMZTFT PG UIF CFBET XFSF EPOF VTJOH UIF 'MFY.BQ ò% JOTUSVNFOU 	-VNJOFY
$PSQ�
 BOE Y10/&/5 TPGUXBSF 	WFSTJPO ó�ñ
� 5P SFQSFTFOU UIF BNPVOU PG QSPUFJO CJOEJOH
UP FBDI BOUJCPEZ UIF NFEJBO nVPSFTDFODF JOUFOTJUZ 	.'*
 XBT VTFE� .PSFPWFS B UBSHFUFE
QSPUFPNJD EBUB XBT HFOFSBUFE VTJOH TFWFSBM QBOFMT PG QSPUFJO BTTBZT JODMVEJOH 0MJOL QSPY�
JNJUZ FYUFOTJPO BTTBZT <øó> TBOEXJDI JNNVOPBTTBZ LJUT VTJOH -VNJOFY UFDIOPMPHZ 	.FSDL
.JMMJQPSF BOE 3�% 4ZTUFNT
 NJDSPnVJEJD &-*4" BTTBZT 	1SPUFJO4JNQMF <øô>
 QSPUFJO BOB�
MZTJT CZ .ZSJBE 3#. BOE IT$31 BOBMZTJT 	.-. .FEJDBM -BCT
�

6TJOH UIF #JPDSBUFT "CTPMVUF*%25. Qðôï LJU UIF DPODFOUSBUJPO PG ðõò NFUBCPMJUFT PG
QMBTNB TBNQMFT XFSF EFUFSNJOFE� .VMUJQMF TUFQT PG 2$ XFSF BQQMJFE PO UIF EBUB JODMVE�
JOH� BOBMZTJT PG QFBL TIBQFT SFUFOUJPO UJNFT DPNQPVOE JEFOUJUZ CBUDI FĊFDUT TUVEZ DFOUFS
FĊFDUT BOE FĊFDUT PG EJĊFSFOU QIFOPUZQFT� 8IFSF UIF NJTTJOHOFTT SBUF FYDFFEFE ôïǷ PG UIF
TBNQMF TJ[F BOE�PS UIF NFUBCPMJUFT XJUI [FSP WBMVF PG DPODFOUSBUJPO XFSF QSFTFOU GPS ôïǷ
PG UIF QBSUJDJQBOUT EBUB XBT FYDMVEFE� ɨF DPFċDJFOU WBSJBUJPO 	$7
 PG NFBTVSFNFOU GPS
FBDI NFUBCPMJUF PWFS BMM UIF QMBUFT XFSF DBMDVMBUFE BOE UIPTF XJUI $7�ï�ñô XFSF FYDMVEFE
GPS OPU IBWJOH SFMJBCMF NFBTVSFNFOUT� *G B NFUBCPMJUF�T DPODFOUSBUJPO XBT CFMPX UIF MJNJU
PG EFUFDUJPO 	-0%
 GPS NPSF UIBO øôǷ PG UIF JOEJWJEVBMT UIF NFUBCPMJUF XBT NBSLFE GPS
FYUSB DPOTJEFSBUJPO JO UIF EPXOTUSFBN BOBMZTFT� #FTJEF UBSHFUFE NFUBCPMJUFT VOUBSHFUFE
MJRVJE DISPNBUPHSBQIZ�NBTT TQFDUSPNFUSZ 	-$�.4
�CBTFE NFUBCPMPNJD EBUB XBT HFOFS�
BUFE UP DPWFS B CSPBEFS TQFDUSVN PG NFUBCPMJUFT� ɨF BQQSPYJNBUF NJTTJOHOFTT SBUF JO UIF
VOUBSHFUFE NFUBCPMJUFT XBT BSPVOE ñï�òïǷ BOE UIF NJTTJOH POFT XFSF JNQVUFE XJUI UIF
�NVMUJWBSJBUF JNQVUBUJPO CZ DIBJOFE FRVBUJPOT� 	.*$&
 NFUIPE CZ NJDF QBDLBHF JO 3 	WFS�
TJPO ñ�ñ�ô
�

*.* %*3&$5 EBUBTFUT XFSF UIF NBJO SFTPVSDF JO UIJT UIFTJT BOE QBQFST ð−ò XFSF DPOEVDUFE
VUJMJ[JOH UIF *.* %*3&$5 EBUB BT UIF QSJNBSZ EBUBTFU� "EEJUJPOBM EFUBJMT PO UIF *.*
%*3&$5�T PNJDT EBUB DBO CF GPVOE JO QBQFS ĚĚ TVQQPSUJOH JOGPSNBUJPO�
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ñ 6, #JPCBOL

6, #JPCBOL 	6,##
 JT B MBSHF QSPTQFDUJWF TUVEZ PG PWFS ôïïïïï QBSUJDJQBOUT XIP XFSF
SFDSVJUFE CFUXFFO ñïïõ BOE ñïðï GSPN ññ BTTFTTNFOU DFOUFST BDSPTT UIF 6,� 6,## JT B
OPO�QSPmU NFEJDBM SFTFBSDI QSPKFDU BOE XBT FTUBCMJTIFE XJUI JOJUJBM GVOEJOH PG ȇõñ NJMMJPO
<øõ>� ɨF PWFSBMM BJN PG UIF 6,## QSPKFDU JT UP JOWFTUJHBUF UIF EFUFSNJOBOUT PG B XJEF SBOHF
PG EJTFBTFT TVDI BT DBODFS IFBSU EJTFBTFT BOE EJBCFUFT JO PSEFS UP JNQSPWF UIF QSFWFOUJPO
EJBHOPTJT BOE USFBUNFOU PG TVDI MJGF�UISFBUFOJOH JMMOFTTFT� 6,## JT DPOTJEFSFE B VOJRVF
BOE TQFDJBM CJPSFQPTJUPSZ GPS NFEJDBM SFTFBSDI PXJOH UP JUT WFSZ MBSHF TBNQMF TJ[F DPWFSBHF
PG NBOZ EJĊFSFOU FYQPTVSFT BOE FOIBODFE QIFOPUZQJOH <øõ øö>�

.PTU PG UIF 6,## QBSUJDJQBOUT 	øø�ôǷ
 XFSF NJEEMF� PS PME� BHFE CFUXFFO óï BOE õø ZFBST
BU SFDSVJUNFOU� %VSJOH UIF CBTFMJOF WJTJU QBSUJDJQBOUT� CMPPE VSJOF BOE TBMJWB TBNQMFT XFSF
UBLFO BOE QBSUJDJQBOUT BMTP QSPWJEFE EFUBJMFE JOGPSNBUJPO BCPVU UIFNTFMWFT WJB B UPVDI�
TDSFFO RVFTUJPOOBJSF� 'VODUJPOBM BOE QIZTJDBM NFBTVSFNFOUT XFSF BMTP PCUBJOFE GSPN QBS�
UJDJQBOUT� ɨFTF JODMVEF CMPPE QSFTTVSF IFBSU SBUF HSJQ TUSFOHUI BOUISPQPNFUSJDT BOE BO
FZF FYBNJOBUJPO <øõ>�

"U UIF SFDSVJUNFOU WJTJU QBSUJDJQBOUT BMMPXFE 6,## GPS BOPOZNPVT VTBHF PG UIFJS EBUB CZ
TJHOJOH BO FMFDUSPOJD DPOTFOU� ɨFZ BMTP BHSFFE UP CF DPOUBDUFE GPS UIF GPMMPX�VQ WJTJUT� "MM
QBSUJDJQBOUT BHSFFE UIBU 6,## DPVME BDDFTT BOE MJOL UIFJS IFBMUI�SFMBUFE SFDPSET PO EFBUI
BOE DBODFS SFHJTUSBUJPOT IPTQJUBM JOQBUJFOU�PVUQBUJFOU FQJTPEFT BOE QSJNBSZ DBSF JOGPSNB�
UJPO GPS UIF GPMMPX�VQ PG UIFJS IFBMUI� 5P DPSSFDU GPS SFHSFTTJPO EJMVUJPO XIJDI NBZ SFTVMU
GSPN NFBTVSFNFOU FSSPS BOE nVDUVBUJPO PG FYQPTVSF XJUIJO QFSTPO BOE BMTP UP GBDJMJUBUF
MPOHJUVEJOBM BOBMZTFT UIF CBTFMJOF BTTFTTNFOUT XFSF SFQFBUFE B GFX ZFBST BGUFS UIF CBTFMJOF
WJTJU BOE XJMM CF DPOUJOVBMMZ SFQFBUFE FWFSZ GFX ZFBST 	ñïðò−
 <øõ ø÷>� 0VU PG UIF XIPMF
DPIPSU ñïïïï−ñôïïï IBE B SFQFBU PG CBTFMJOF BTTFTTNFOUT 	BU ñïðò
 <øõ>�

#FUXFFO ñïðð BOE ñïðñ B EJFUBSZ XFC RVFTUJPOOBJSF XBT BOTXFSFE CZ ñðïïïï QBSUJDJQBOUT
EVSJOH UIF GPMMPX�VQ WJTJUT UP QSPWJEF UIF EJFU EBUB XJUI OVUSJFOU JOUBLF� 0G UIJT ÷ïïïï
JOEJWJEVBMT SFTQPOEFE UP UIF EJFU RVFTUJPOOBJSFT PWFS UISFF UJNFT� *OGPSNBUJPO BCPVU PUIFS
FYQPTVSFT BOE PVUDPNFT UIBU DBOOPU CF JEFOUJmFE GSPN IFBMUI SFDPSET 	F�H� PDDVQBUJPO BOE
EFQSFTTJPO
 XFSF BTLFE GSPN òôïïïï QBSUJDJQBOUT WJB XFC RVFTUJPOOBJSFT 	ñïðó−
� "SPVOE
ðïïïïï QBSUJDJQBOUT BHSFFE UP IBWF UIFJS QIZTJDBM BDUJWJUZ NPOJUPSFE CZ XFBSJOH XSJTU BD�
DFMFSPNFUFST ñó�IPVST GPS B XFFL 	ñïðò−ñïðô
 BOE ñïïïï PG UIPTF IBE SFQFBUFE QIZTJDBM
BDUJWJUZ NFBTVSFT <øõ>�

"MM ôïïïïï QBSUJDJQBOUT IBE B XJEF SBOHF PG CJPDIFNJDBM BTTBZT JODMVEJOH DBSEJPWBTDVMBS
CPOF BOE KPJOU DBODFS EJBCFUFT SFOBM BOE MJWFS CJPNBSLFST NFBTVSFE GSPN UIFJS CBTFMJOF
TBNQMFT 	ñïðó−ñïðô
� ɨF CJPNBSLFST XFSF TFMFDUFE JG UIFZ IBE BO FTUBCMJTIFE BTTPDJBUJPO
XJUI EJTFBTF XFSF PG EJBHOPTUJD WBMVF PS XFSF OFFEFE UP QSPQFSMZ DIBSBDUFSJ[F UIF QIFO�
PUZQFT TVDI BT MJQJET GPS JUT BTTPDJBUJPO XJUI DBSEJPWBTDVMBS EJTFBTF )C"ðD GPS EJBCFUFT
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EJBHOPTJT BOE MJWFS GVODUJPO UFTUT GPS MJWFS EJTFBTF� (FOPUZQJOH XBT BMTP QFSGPSNFE PO UIF
CBTFMJOF TBNQMFT PG UIF XIPMF DPIPSU VTJOH FJUIFS 6, #J-&7& "YJPN "SSBZ 	O�ôïôñï

PS 6, #JPCBOL "YJPN "SSBZ 	O � óò÷õøñ
� ɨF BSSBZT IBE øôǷ PWFSMBQT PG UIFJS NBSLFST
<øõ>�

%VSJOH UIF CBTFMJOF BTTFTTNFOU WJTJU ðïïïïï QBSUJDJQBOUT BMTP BHSFFE UP VOEFSHP NVM�
UJNPEBM JNBHJOH BTTFTTNFOUT PG UIF CSBJO 	ò5
 IFBSU 	ð�ô5
 BOE BCEPNFO 	ð�ô5
 	BMM .3*
TDBOT
 DBSPUJE BSUFSJFT VMUSBTPVOE BOE XIPMF�CPEZ 	CPOFT BOE KPJOUT
 EVBM�FOFSHZ 9�SBZ
BCTPSQUJPNFUSZ 	%9"
 TDBOT� BMM TDBOT XFSF VOEFSUBLFO CFUXFFO ñïðõ BOE ñïðø <øõ>� *NB�
HJOH BTTFTTNFOU IBE B QJMPU QIBTF CFUXFFO ñïðó BOE ñïðô PO ôïïï QBSUJDJQBOUT� 'SPN
UIF DPOEVDUFE BCEPNFO .3* 	VTFE JO UIJT UIFTJT
 GBU EJTUSJCVUJPO 	MJWFS GBU QBODSFBT GBU
"4"5 BOE 7"5
 XBT EFSJWFE XJUI UIF TBNF QSPUPDPM BOE QSPDFEVSF BT FYQMBJOFE BCPWF JO
*.* %*3&$5 <øø>�

ɨF 6,## SFTPVSDF DBO CF BDDFTTFE CZ CPUI BDBEFNJB BOE JOEVTUSZ SFTFBSDIFST UP DPOEVDU
IFBUI� PS NFEJDBM�SFMBUFE SFTFBSDI WJB UIF 6, #JPCBOL "DDFTT .BOBHFNFOU 4ZTUFN 	".4
�
ɨF ñOE BOE òSE QBQFST PG UIJT UIFTJT XFSF DPOEVDUFE VTJOH 6,## EBUB UIBU XBT BDDFTTFE
UISPVHI QSPKFDU BQQMJDBUJPO OVNCFS ð÷ñöó� ɨF NBJO DIBSBDUFSJTUJDT PG UIF 6,## DPIPSU
	POMZ UIF &VSPQFBO BODFTUSZ DPNQPOFOU
 BSF TVNNBSJ[FE JO UIF TVQQMFNFOUBSZ JOGPSNB�
UJPO PG QBQFS ĚĚĚ�

ò %JBCFUFT 1SFWFOUJPO 1SPHSBN 	%11


%11 XBT B SBOEPNJ[FE DPOUSPMMFE USJBM XJUI UIF PCKFDUJWF PG EFUFSNJOJOH TUSBUFHJFT UP QSF�
WFOU PS EFMBZ 5ñ% EFWFMPQNFOU JO IJHI�SJTL JOEJWJEVBMT� ɨF %11 XBT DPOEVDUFE BU ñö
TUVEZ DFOUFST BDSPTT UIF 64 CFUXFFO ðøøõ UP ñïïð� "MM QBSUJDJQBOUT IBE *(3 <J�F� ñ�IPVS
HMVDPTF MFWFM ≥ö�÷ NNPM/M BOE <ðð�ð NNPM�M BOE GBTUJOH HMVDPTF MFWFM PG ô�òoõ�ø NNPM/M
	FYDFQU GPS UIF "NFSJDBO *OEJBOT
> BOE UIFZ TIPVME OPU IBWF IBE BOZ QSFWJPVT EJBCFUFT EJB�
HOPTJT 	FYDFQU EVSJOH QSFHOBODZ
 BDDPSEJOH UP 8PSME )FBMUI 0SHBOJ[BUJPO 	8)0
 	ðø÷ô

BOE "%" 	ðøøö
 DSJUFSJB� "EEJUJPOBM JODMVTJPO DSJUFSJB XFSF BHF≥ñô ZFBST BOE #.*≥ñó�ø
LH/N� 	≥ññ GPS "TJBO "NFSJDBO
 <ðïïoðïò>�

"GUFS TDSFFOJOH ðô÷ïïï JOEJWJEVBMT BOE QFSGPSNJOH òïø÷õ 0(55T UIF USJBM FOSPMMFE òñòó
QBSUJDJQBOUT� óôǷ XFSF GSPN NJOPSJUZ HSPVQT GSPN "GSJDBO "NFSJDBO 	ñïǷ
 "TJBO "NFS�
JDBO 	óǷ
 "NFSJDBO *OEJBO 	ôǷ
 )JTQBOJD�-BUJOP 	ðõǷ
 BOE UIF SFNBJOJOH ôôǷ XFSF
$BVDBTJBO� ɨF FOSPMMFE JOEJWJEVBMT IBE BWFSBHF DIBSBDUFSJTUJDT 	NFBO � 4%
 BT GPMMPXT�
GBTUJOH HMVDPTF õ�ï � ï�ô NNPM�M� )C"ðD ô�ø � ï�ôǷ� BHF ôð � ðï�ö ZFBST 	ðõǷ �óï ZFBST
BOE ñïǷ ≥õï ZFBST
� #.* òó�ï � õ�ö LH/N�� .PSFPWFS õö�öǷ PG UIF QBSUJDJQBOUT XFSF
XPNFO BOE BNPOH BMM öðǷ PG XPNFO BOE õõǷ PG NFO IBE B GBNJMZ IJTUPSZ PG EJBCFUFT PG
UIFJS mSTU�EFHSFF SFMBUJWF <ðïï>�

ñõ



ɨF %11 TUSBUFHZ GPS SFDSVJUNFOU XBT BEBQUFE GSPN QSFWJPVT DMJOJDBM USJBMT BOE JU XBT TQF�
DJmD UP FBDI DMJOJDBM DFOUFS� ɨF SFDSVJUNFOU UPPL UISFF ZFBST 	ðøøõ�ðøøø
 BOE XBT NBJOMZ
DPWFSFE UISPVHI EJSFDU UFMFQIPOF�NBJM DPOUBDU VTF PG NFEJB BEWFSUJTFNFOUT UISPVHI IFBMUI
DBSF TZTUFNT XPSL BOE FNQMPZNFOU TJUF� "U EJĊFSFOU TUFQT PG TDSFFOJOH BOE SFDSVJUNFOU
QBSUJDJQBOUT QSPWJEFE JOGPSNFE DPOTFOU GPMMPXJOH UIF )FMTJOLJ %FDMBSBUJPO <ðïó>� &WFO�
UVBMMZ UIF FOSPMMFE QBSUJDJQBOUT XFSF SBOEPNMZ BTTJHOFE UP FJUIFS JOUFOTJWF MJGFTUZMF NFE�
JDBUJPO XJUI .FUGPSNJO PS UIF DPOUSPM HSPVQ� 1BSUJDJQBOUT PG BMM UISFF HSPVQT IBE TJNJMBS
DIBSBDUFSJTUJDT GPS EJBCFUFT SJTL GBDUPST BOE XFSF GPMMPXFE GPS BO BWFSBHF PG ñ�÷ ZFBST 	ð�÷−ó�õ
ZFBST
 <ðïï ðïò>�

*O UIF MJGFTUZMF JOUFSWFOUJPO HSPVQ 	O�ðïöø
 QBSUJDJQBOUT SFDFJWFE USBJOJOH JO EJFU BOE QIZT�
JDBM BDUJWJUZ EFTJHOFE UP JOEVDF öǷ PG CPEZ XFJHIU MPTT� 5P BDIJFWF BOE NBJOUBJO XFJHIU
MPTT QBSUJDJQBOUT XFSF BTLFE UP DPOTVNF MFTT EJFUBSZ FOFSHZ GPDVTJOH PO SFEVDFE GBU DPO�
TVNQUJPO BOE UP EP NPEFSBUF FYFSDJTF GPS BU MFBTU ðôï NJOVUFT B XFFL 	F�H� XBMLJOH BOE
CJLJOH
� *O QBSUJDJQBOUT SBOEPNJ[FE UP NFUGPSNJO JOUFSWFOUJPO 	O�ðïöò
 ÷ôï NH PG NFU�
GPSNJO XBT HJWFO UXJDF B EBZ� UIF DPNQBSJTPO HSPVQ 	O�ðï÷ñ
 SFDFJWFE B QMBDFCP JOUFSWFO�
UJPO 	TIBN QJMMT
� #PUI UIF NFUGPSNJO BOE QMBDFCP HSPVQT SFDFJWFE TUBOEBSE PG DBSF XIJDI
JODMVEF BEWJDF BCPVU IFBMUIZ EJFU BOE FYFSDJTF QSBDUJDFT� %11 IBE B GPVSUI BSN XIJDI
DPOTJTUFE PG USPHMJUB[POF UIFSBQZ 	3F[VMJO
 CVU UIJT BSN XBT UFSNJOBUFE FBSMZ PXJOH UP
TFSJPVT BEWFSTF FWFOUT SFMBUFE UP UIF JOUFSWFOUJPO 	EFBUI GSPN MJWFS GBJMVSF
 <ðïò>�

ɨF QSJNBSZ PVUDPNF PG UIF %11 USJBM XBT UIF EFWFMPQNFOU PG 5ñ% XIJDI XBT EFUFSN�
JOFE UISPVHI TFNJ�BOOVBM 0(55T XJUI B QPTJUJWF SFTVMU SFDPSEFE XIFO GBTUJOH HMVDPTF
FYDFFEFE ö NNPM�M BOE�PS XIFO ñ�IPVS HMVDPTF FYDFFEFE ðð�ð NNPM�M DPOTJTUFOU XJUI UIF
ðøøö "%" DSJUFSJB� 8JUIJO TJY XFFLT B TFDPOE JOEFQFOEFOU QPTJUJWF UFTU XBT BMTP SFRVJSFE
UP DPOmSN UIF EJBHOPTJT <ðïð ðïò>� ɨF %11 USJBM IBE NVMUJQMF TFDPOEBSZ PVUDPNFT TVDI
BT DBSEJPWBTDVMBS EJTFBTF BOE UIF SFMBUFE SJTL GBDUPST PCFTJUZ DIBOHFT JO JOTVMJO TFOTJUJWJUZ
JOTVMJO TFDSFUJPO BOE MJQPQSPUFJO TVC�GSBDUJPOT <ðïï ðïð ðïô>� *O UPUBM ñøøó %11 QBSUJ�
DJQBOUT DPOTFOUFE UP HFOFUJD TUVEJFT� ɨFTF QBSUJDJQBOUT XFSF JOJUJBMMZ HFOPUZQFE GPS ðôøï
4/1T UIBU XFSF TFMFDUFE CBTFE PO UIFJS LOPXO BTTPDJBUJPO XJUI 5ñ% <ðïô>� 8IFUIFS UIFTF
4/1T BĊFDU UIF EJBCFUFT JODJEFODF BOE�PS UIFZ JOUFSBDU XJUI NFUGPSNJO�MJGFTUZMF JOUFSWFO�
UJPOT XFSF GVSUIFS JOWFTUJHBUFE <ðïô>� .PSFPWFS HFOFUJD BOBMZTFT PG òñ WBSJBOUT UIBU XFSF
LOPXO GPS UIFJS BTTPDJBUJPOT XJUI MJQJE DPODFOUSBUJPOT MJQPQSPUFJO TJ[FT BOE EZTMJQJEFNJB
XFSF FYBNJOFE VTJOH %11 EBUB� ɨF DVNVMBUJWF HFOFUJD SJTL TDPSF 	(34
 FĊFDU PG UIFTF
òñ WBSJBOUT BOE XIFUIFS UIF (34 JOUFSBDUT XJUI MJGFTUZMF PS NFUGPSNJO JOUFSWFOUJPOT XFSF
UFTUFE JO B TVCTFRVFOU BOBMZTJT <ðïõ>�

"GUFS B NFEJBO JOUFSWFOUJPO QFSJPE PG ò�ñ ZFBST UIF MJGFTUZMF BOE NFUGPSNJO JOUFSWFOUJPOT
IBE MPXFSFE UIF SJTL PG EFWFMPQJOH EJBCFUFT CZ ô÷Ƿ BOE òñǷ SFTQFDUJWFMZ DPNQBSFE UP UIF
DPNQBSJTPO BSN� ɨF %11 MJGFTUZMF JOUFSWFOUJPO XBT FċDBDJPVT SFHBSEMFTT PG HFOEFS BOE
FUIOJDJUZ BMUIPVHI UIF HSFBUFTU CFOFmUT XFSF TFFO JO PMEFS QBSUJDJQBOUT 	≥õïZFBST
 XIFSF
EJBCFUFT JODJEFODF EFDSFBTFE CZ öðǷ PO BWFSBHF� "MM QBSUJDJQBOUT SFDFJWFE B SFWJTFE WFSTJPO

ñö



PG UIF %11�T MJGFTUZMF JOUFSWFOUJPO QSPHSBN BU UIF FOE PG UIF USJBM� 4JNJMBSMZ UIF NFUGPSNJO
HSPVQ XBT BMTP FċDBDJPVT JO CPUI HFOEFST BOE BDSPTT FUIOJDJUJFT� "NPOH UIPTF SBOEPNJ[FE
UP NFUGPSNJO QBSUJDJQBOUT BHFE 	ñô−óó ZFBST
 PS IBE B #.*≥òô LH/N� PS XIP XFSF GFNBMF
BOE XJUI B IJTUPSZ PG HFTUBUJPOBM EJBCFUFT CFOFmUFE NPTU <ðïñ ðïò>�

0VU PG ðôøï UFTUFE 4/1T UIF HFOFUJD BOBMZTFT SFWFBMFE OPNJOBM BTTPDJBUJPOT PG ÷ô 4/1T
XJUI EJBCFUFT JODJEFODF OPNJOBM JOUFSBDUJPOT PG øð 4/1T XJUI UIF NFUGPSNJO JOUFSWFOUJPO
BOE õø 4/1T XJUI UIF MJGFTUZMF JOUFSWFOUJPO� ɨF (8"4 mOEJOHT PG MJQJE USBJUT QVCMJTIFE
UISPVHI ñïðñ <ðïõ> SFQMJDBUFE NPTU PG UIF QSFWJPVTMZ BTTPDJBUFE 4/1T GPS CBTFMJOF MJQJE
USBJUT BOE TVHHFTUFE B TJHOJmDBOU SFMBUJPOTIJQ CFUXFFO UIF (34 BOE NPTU PG UIF MJQJE USBJUT
BOE MJQPQSPUFJO TVCGSBDUJPOT <ðïõ>� *OUFSBDUJPO FĊFDUT CFUXFFO MJGFTUZMF JOUFSWFOUJPO BOE
UIF (34 XFSF PCTFSWFE JO BTTPDJBUJPO XJUI -%- MFWFMT BOE TNBMM -%- QBSUJDMF OVNCFS�
QBSUJDJQBOUT XJUI B IJHI HFOFUJD CVSEFO CFOFmUFE MFTT GSPN MJGFTUZMF JOUFSWFOUJPO UIBO UIPTF
XJUI MPX HFOFUJD CVSEFO <ðïõ>� *O QBQFS Ěħ PG UIJT UIFTJT XF IBWF UBLFO QBSBNFUFST GSPN
%11�T QVCMJTIFE XPSLT <ðïô ðïõ> GPS PVS TJNVMBUJPO BOBMZTFT�
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$IBQUFS ò

"OBMZUJDBM NFUIPET

ð .BDIJOF MFBSOJOH

8F MJWF JO B XPSME mMMFE XJUI B MPU PG EBUB BOE NBDIJOF MFBSOJOH CSJOHT UIF QSPNJTF PG
EFSJWJOH NFBOJOH GSPN BMM UIFTF EBUB� 5SBEJUJPOBMMZ EBUB DPVME CF BOBMZ[FE NBOVBMMZ CVU
UIF WFSZ MBSHF BOE DPNQMFY OBUVSF PG NBOZ NPEFSO EBUBTFUT IBWF NPUJWBUFE NPSF BVUP�
NBUFE BQQSPBDIFT� "T TVDI NBDIJOF MFBSOJOH BOE BVUPNBUFE TZTUFNT UIBU DBO MFBSO GSPN
EBUB BOE VOMPDL UIF IJEEFO JOTJHIU JO EBUB DPNF UP BJE� *OEFFE NBDIJOF MFBSOJOH NBLFT
IVNBO UBTLT MFTT FSSPS QSPOF GBTUFS BOE FBTJFS UIBO CFGPSF BOE JU DBO IFMQ VT EP UBTLT UIBU
XF OFWFS DPVME IBWF BDIJFWFE PO PVS PXO <ðïö>�

*O NBDIJOF MFBSOJOH XF VTF EBUB 	SFGFSSFE UP BT USBJOJOH
 UP BOTXFS RVFTUJPOT 	SFGFSSFE UP
BT NBLJOH QSFEJDUJPOT PS JOGFSFODF
� ɨSPVHI USBJOJOH EBUB JT VTFE GPS UIF DSFBUJPO BOE mOF�
UVOJOH PG B QSFEJDUJWF NPEFM BOE UIF EFSJWFE NPEFM JT UIFO VUJMJ[FE UP HFOFSBUF QSFEJDUJPOT
JO OPWFM EBUBTFUT UP BOTXFS UIF JOJUJBM RVFTUJPOT� %BUB JT UIF LFZ DPNQPOFOU PG UIF XIPMF
QSPDFTT BOE UIF MBSHFS UIF EBUB TBNQMF CFDPNFT UIF NPSF MJLFMZ UIF EFSJWFE QSFEJDUJPOT XJMM
CF SFMJBCMF BOE BDDVSBUF�

ð�ð 'FBUVSF TFMFDUJPO � -"440

ɨF OVNCFS PG QBSBNFUFST JT BOPUIFS LFZ GBDUPS BĊFDUJOH UIF QFSGPSNBODF PG B NPEFM�
"EEJOH JSSFMFWBOU BOE SFEVOEBOU QBSBNFUFST HFOFSBMMZ JODSFBTFT PWFSmUUJOH XJUIPVU JN�
QSPWJOH UIF NPEFM�T QSFEJDUJWF BDDVSBDZ PS QPXFS� 5P UIJT FOE GFBUVSF TFMFDUJPO 	J�F� UIF
JEFOUJmDBUJPO PG UIF NPTU JOGPSNBUJWF JOEFQFOEFOU WBSJBCMFT UIBU XJMM CF VTFE JO TVCTFRVFOU
NPEFMT
 JT DPOTJEFSFE B DSJUJDBM TUFQ JO UIF QSPDFTT PG CVJMEJOH NPEFMT� 3FHVMBSJ[FE SFHSFT�
TJPO NPEFMT XIFSF QFOBMJ[BUJPO PG VOJOGPSNBUJWF DPFċDJFOUT SFEVDF UIFJS FĊFDU FTUJNBUFT

òð



UP [FSP DBO CF VUJMJ[FE EVSJOH UIF QSPDFTT PG GFBUVSF TFMFDUJPO CZ QVMMJOH PVU UIF OPO�[FSP
QBSBNFUFST GSPN UIF NPEFM� ɨF MFBTU BCTPMVUF TISJOLBHF BOE TFMFDUJPO PQFSBUPS 	-"440

JT B DPNNPOMZ VTFE SFHVMBSJ[FE SFHSFTTJPO NFUIPE UIBU TFMFDUT UIF NPTU JOGPSNBUJWF TVCTFU
PG GFBUVSFT XIJDI BDDPSEJOHMZ DBO CF VTFE JO DPOTUSVDUJOH UIF NPEFMT <ðï÷ ðïø>� *O B MJOFBS
SFHSFTTJPO TFUUJOH XJUI Z BT UIF PVUDPNF PG JOUFSFTU O BT TBNQMF TJ[F BOEN BT UIF OVNCFS PG
QBSBNFUFST UIF SFTJEVBM TVN PG TRVBSFT 	344
 JT NJOJNJ[FE JO PSEFS UP IBWF UIF MFBTU FSSPS
BOE PQUJNBM mUUJOH FTUJNBUJPO PG UIF DPFċDJFOUT

∑O
J=�(ZJ − ẐJ)�� )PXFWFS JO -"440

SFHSFTTJPO UIJT TUFQ JT QFOBMJ[FE CZ JOUSPEVDJOH B DPOTUSBJOU 	λ
 PO UIF TVN PG UIF BCTPMVUF
WBMVFT PG UIF DPFċDJFOUT 	β
 BOE BEEJOH JU UP UIF 344 WBMVF

∑O
J=�(ZJ− ẐJ)�+λ×

∑N
K=�|βK|�

λ DBO CF EFmOFE BT BOZ QPTJUJWF DPOTUBOU WBMVF BOE UIF MBSHFS QFOBMUZ SFTVMUT JO GVSUIFS
TISJOLBHF PG UIF FTUJNBUFT UPXBSET [FSP <ðïø>�

ð�ñ 4VQFSWJTFE MFBSOJOH� SFHSFTTJPO � DMBTTJmDBUJPO

.BDIJOF MFBSOJOH JT B CSPBE mFME TQBOOJOH BO FOUJSF GBNJMZ PG BOBMZUJDBM UFDIOJRVFT� "U B
IJHI�MFWFM NBDIJOF MFBSOJOH DBO CF DBUFHPSJ[FE JOUP VOTVQFSWJTFE BOE TVQFSWJTFE MFBSOJOHT�
4VQFSWJTFE MFBSOJOH JOWPMWFT GVODUJPOT UIBU NBQ BO JOQVU UP BO PVUQVU CBTFE PO B TFSJFT PG
JOQVU�PVUQVU QBJST BT FYBNQMFT� 'VSUIFSNPSF TVQFSWJTFE MFBSOJOH DBO CF TVC�DBUFHPSJ[FE
JOUP SFHSFTTJPO BOE DMBTTJmDBUJPO <ððï ððð>�

*O SFHSFTTJPO NPEFMT UIF SFMBUJPOTIJQ CFUXFFO UIF PVUDPNF UBSHFU WBSJBCMF 	DPOUJOVPVT

BOE UIF JOEFQFOEFOU QSFEJDUPS WBSJBCMF	T
 JT FTUJNBUFE UISPVHI TUBUJTUJDBM QSPDFTTFT� 4PNF
PG UIF NPTU DPNNPO SFHSFTTJPO NPEFMT JODMVEF MJOFBS SFHSFTTJPO EFDJTJPO USFF SBOEPN GPSFTU
BOE OFVSBM OFUXPSLT� -JOFBS SFHSFTTJPO JT TJNQMZ mOEJOH B MJOF UIBU mUT UIF EBUB XJUI JUT FY�
UFOTJPOT BT NVMUJQMF MJOFBS SFHSFTTJPO 	mOEJOH B QMBOF PG CFTU mU
 BOE QPMZOPNJBM SFHSFTTJPO
	mOEJOH B DVSWF GPS CFTU mU
� " EFDJTJPO USFF JT B USFF�MJLF NPEFM XJUI OPEFT SFQSFTFOUJOH
B EFDJTJPO BOE CSBODIFT BT UIF DPOTFRVFODF PG UIF UBLFO EFDJTJPO� 3BOEPN GPSFTU JT BO
BTTFNCMJOH UFDIOJRVF DPOTUSVDUFE PG EFDJTJPO USFFT <ððñ>� *U JOWPMWFT DSFBUJOH NVMUJQMF EF�
DJTJPO USFFT VTJOH CPPUTUSBQ EBUB TFUT PG PSJHJOBM EBUB BOE SBOEPNMZ TFMFDUJOH B TVCTFU PG
WBSJBCMFT BU FBDI TUFQ PG UIF EFDJTJPO USFF� ɨF NPEFM SFMJFT PO UIF .BKPSJUZ 8JOT NPEFM PG
BMM UIF EFDJTJPO USFFT JO PSEFS UP SFEVDF UIF SJTL PG FSSPS GSPN BO JOEJWJEVBM USFF� ɨF OFVSBM
OFUXPSL JT BOPUIFS QPQVMBS NFUIPE XIJDI JT DPNQSJTFE PG NVMUJ�MBZFSFE DPOOFDUFE VOJUT
	OPEFT
 JOTQJSFE CZ UIF OFVSPOT JO UIF IVNBO CSBJO <ððï>�

%FDJTJPO USFFT SBOEPN GPSFTU BOE OFVSBM OFUXPSLT DBO BMTP CF EFQMPZFE BT DMBTTJmDBUJPO
NPEFMT� *O GBDU UIFZ GPMMPX UIF TBNF MPHJD BT SFHSFTTJPO CVU UIF POMZ EJĊFSFODF JT UIBU
UIF PVUQVU JT EJTDSFUF SBUIFS UIBO DPOUJOVPVT� 4PNF PG UIF PUIFS NPTU DPNNPO UZQFT
PG DMBTTJmDBUJPO NPEFMT JODMVEF MPHJTUJD SFHSFTTJPO TVQQPSU WFDUPS NBDIJOF BOE /BJWF #BZFT�
-PHJTUJD SFHSFTTJPO JT TJNJMBS UP MJOFBS SFHSFTTJPO CVU JT VTFE UP NPEFM UIF QSPCBCJMJUZ PG B
mOJUF OVNCFS PG PVUDPNFT UZQJDBMMZ UXP 	ï�ð
� ɨF TVQQPSU WFDUPS NBDIJOF BT B TVQFSWJTFE
DMBTTJmDBUJPO UFDIOJRVF DBSSJFT BO PCKFDUJWF UP mOE B IZQFSQMBOF JO O�EJNFOTJPOBM TQBDF
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UIBU DBO EJTUJODUMZ DMBTTJGZ UIF EBUB QPJOUT� /BJWF #BZFT BDUT BT B QSPCBCJMJTUJD NPEFM GPS
DMBTTJmDBUJPO UBTLT XJUI DVUT PG UIF DMBTTJmFS EFmOFE CBTFE PO UIF #BZFT UIFPSFN <ððï ððð>�

ð�ò 6OTVQFSWJTFE MFBSOJOH� DMVTUFSJOH � EJNFOTJPOBMJUZ SFEVDUJPO

6OMJLF TVQFSWJTFE MFBSOJOH VOTVQFSWJTFE MFBSOJOH JT VTFE UP ESBX JOGFSFODFT BOE mOE QBU�
UFSOT GSPN JOQVU EBUB XJUIPVU SFGFSFODFT UP UIF MBCFMFE PVUDPNF� 5XP NBJO NFUIPET VTFE
JO VOTVQFSWJTFE MFBSOJOH JODMVEF DMVTUFSJOH BOE EJNFOTJPOBMJUZ SFEVDUJPO� $MVTUFSJOH JO�
WPMWFT HSPVQJOH PG UIF EBUB QPJOUT� $PNNPO DMVTUFSJOH UFDIOJRVFT JODMVEF ,�NFBOT DMVT�
UFSJOH IJFSBSDIJDBM DMVTUFSJOH NFBO TIJGU DMVTUFSJOH BOE EFOTJUZ�CBTFE DMVTUFSJOH XIJMF FBDI
UFDIOJRVF IBT EJĊFSFOU NFUIPET JO mOEJOH DMVTUFST UIFZ BMM BJN UP BDIJFWF UIF TBNF UIJOH�
%JNFOTJPOBMJUZ SFEVDUJPO JT B QSPDFTT PG SFEVDJOH EJNFOTJPOT PG UIF GFBUVSF TFU� .PTU
EJNFOTJPOBMJUZ SFEVDUJPO UFDIOJRVFT DBO CF DBUFHPSJ[FE BT FJUIFS GFBUVSF FMJNJOBUJPO PS
GFBUVSF FYUSBDUJPO� *U JT JNQPSUBOU UP NBLF B EJTUJODUJPO CFUXFFO GFBUVSF FYUSBDUJPO BOE
GFBUVSF TFMFDUJPO UIF GPSNFS FYUSBDUT OFXMZ EFmOFE WBSJBCMFT BOE UIF MBUUFS POMZ TVCTFUT UIF
TBNF WBSJBCMFT� " QPQVMBS NFUIPE PG EJNFOTJPOBMJUZ SFEVDUJPO JT DBMMFE QSJODJQBM DPNQPOFOU
BOBMZTFT 	1$"
 XIJDI BJNT UP VODPWFS UIF MPX�EJNFOTJPOBM QBUUFSOT PG CJH EBUB UISPVHI
B IJFSBSDIJDBM DPPSEJOBUF TZTUFN BOE UP DBQUVSF UIF NBYJNVN BNPVOU PG WBSJBODF JO EBUB
<ððò>� 1$" JT XJEFMZ VTFE JO QPQVMBUJPO HFOFUJDT BOE JU IFMQT XJUI JEFOUJGZJOH QBUUFSOT PG
EJTUSJCVUJPO DPNNVOBMJUZ JO EJĊFSFOU HFPHSBQIJD SFHJPOT BOE FUIOJDJUJFT <ððó>�

ð�ó 1FSGPSNBODF NFUSJDT BOE NPEFM FWBMVBUJPO

0ODF UIF NPEFM USBJOJOH JT DPNQMFUF OFYU JT UP FWBMVBUF UIF NPEFM BHBJOTU EBUB UIBU IBT OPU
CFFO VTFE GPS USBJOJOH� ɨJT JT NFBOU UP CF SFQSFTFOUBUJWF PG IPX UIF NPEFM NJHIU QFSGPSN
JO UIF SFBM XPSME� 8IFO UIFSF JT OP BDDFTT UP BO FYUFSOBM EBUB TFU GPS NPEFM FWBMVBUJPO
UIF XIPMF EBUB DBO CF EJWJEFE JOUP TFQBSBUF USBJOJOH BOE UFTUJOH TFUT QSJPS UP UIF BOBMZTJT�
$SPTT�WBMJEBUJPO JT B DPNNPO BQQSPBDI GPS SFTBNQMJOH UIF EBUBTFU JOUP USBJOJOH BOE UFTUJOH
TFUT JO PSEFS UP FWBMVBUF UIF EFWFMPQFE NPEFMT� ɨF NFUIPE JT VTVBMMZ DBMMFE L�GPME DSPTT�
WBMJEBUJPO XIFSF L SFGFST UP UIF OVNCFS PG TQMJU HSPVQT� ,�GPME DSPTT�WBMJEBUJPO JT B GBWPSFE
BQQSPBDI BT JU SFTVMUT JO NJOJNBMMZ CJBTFE NPEFM FWBMVBUJPO�

ɨFSF BSF EJĊFSFOU FWBMVBUJPO NFUSJDT BOE CBTFE PO UIF EFmOFE BJN BOE RVFTUJPO POF DBO
FMFDU XIJDI NFUSJD UP VTF� 4PNF PG UIF NBJO FWBMVBUJPO NFUSJDT JODMVEF $POGVTJPO .BUSJY
"DDVSBDZ 4FOTJUJWJUZ 4QFDJmDJUZ 1SFDJTJPO 'ì TDPSF BOE "SFB 6OEFS $VSWF 	"6$
� " DPOGV�
TJPO NBUSJY JT B XBZ PG FWBMVBUJOH DMBTTJmDBUJPO QSPCMFNT TVDI BT EJBHOPTUJD UFTUT� 5BCMF
ò�ð TVNNBSJ[FT B ñ�DMBTT DPOGVTJPO NBUSJY GPS B EJBHOPTUJD UFTU 	QPTJUJWF�OFHBUJWF
 XIFSF
SPXT DPSSFTQPOE UP XIBU UIF NBDIJOF MFBSOJOH NPEFM QSFEJDUFE BOE DPMVNOT SFQSFTFOU UIF
DPOEJUJPO BT JO UIF SFBMJUZ� 'PVS QPTTJCMF JOGPSNBUJPO DBO CF SFUSJFWFE GSPN UIJT CJOBSZ
EJBHOPTUJD UFTU JODMVEJOH� USVF QPTJUJWF 	51
 XIFSF DBTFT BSF XJUI UIF QPTJUJWF DPOEJUJPO

òò



5BCMF ���� " ��DMBTT DPOGVTJPO NBUSJY GPS B EJBHOPTUJD UFTU 	QPTJUJWF�OFHBUJWF
 SPXT DPSSFTQPOEJOH UP XIBU UIF NPEFM QSFEJDUFE
BOE DPMVNOT SFQSFTFOUJOH UIF DPOEJUJPO BT JO UIF SFBMJUZ�

1PTJUJWF DPOEJUJPO /FHBUJWF DPOEJUJPO

1PTJUJWF NPEFM PVUQVU USVF QPTJUJWF 	51
 GBMTF QPTJUJWF 	'1

/FHBUJWF NPEFM PVUQVU GBMTF OFHBUJWF 	'/
 USVF OFHBUJWF 	5/


BOE BSF DPSSFDUMZ QSFEJDUFE BT QPTJUJWF� GBMTF QPTJUJWF 	'1
 XIFSF DBTFT BSF XJUI UIF OFHBUJWF
DPOEJUJPO CVU BSF XSPOHMZ QSFEJDUFE BT QPTJUJWF� GBMTF OFHBUJWF 	'/
 XIFSF DBTFT IBWF UIF
QPTJUJWF DPOEJUJPO CVU BSF XSPOHMZ QSFEJDUFE BT OFHBUJWF� USVF OFHBUJWF 	5/
 XIFSF DBTFT
BSF XJUI UIF OFHBUJWF DPOEJUJPO BOE BSF DPSSFDUMZ QSFEJDUFE BT OFHBUJWF�

A"DDVSBDZ� JT B NFUSJD JOEJDBUJOH UIF DPSSFDUMZ QSFEJDUFE DBTFT 	&RVBUJPO ò�ð
� 8IFO IBW�
JOH JNCBMBODFE HSPVQT UIF CBMBODFE BDDVSBDZ DBO CF NFBTVSFE JOTUFBE CZ BWFSBHJOH UIF
BDDVSBDJFT UIBU BSF DBMDVMBUFE XJUIJO HSPVQT� 4FOTJUJWJUZ DBO CF EFmOFE BT UIF UFTU�T BCJM�
JUZ UP DPSSFDUMZ JEFOUJGZJOH UIF QPTJUJWF DPOEJUJPOT 	&RVBUJPO ò�ñ
 XIFSFBT TQFDJmDJUZ JT
UIF UFTU�T BCJMJUZ JO DPSSFDUMZ JEFOUJGZJOH UIF OFHBUJWF DPOEJUJPOT 	&RVBUJPO ò�ò
� 'ð TDPSF JT
BOPUIFS NFUSJD XIJDI JT B CBMBODFE BOE IBSNPOJD NFBO PG QSFDJTJPO 	&RVBUJPO ò�ó
 BOE
TFOTJUJWJUZ EFmOFE BT &RVBUJPO ò�ô� " SFDFJWFS PQFSBUJOH DIBSBDUFSJTUJD 	30$
 DVSWF JT B
HSBQIJDBM NPEFM UIBU QMPUT TFOTJUJWJUZ 	Z�BYJT
 WT� ð�TQFDJmDJUZ 	Y�BYJT
 BU EJĊFSFOU EJTDSJN�
JOBUJPO UISFTIPMET� .FBTVSJOH UIF "6$ PG B 30$ DVSWF DBO CF VTFE JO FWBMVBUJOH UIF
PWFSBMM QSFEJDUJPO PG B NPEFM� ɨF DMPTFTU QPJOU UP UIF VQQFS MFGU DPSOFS PG UIF 30$ JT VTV�
BMMZ DPOTJEFSFE BT UIF CFTU DVUPĊ IPXFWFS EFQFOEJOH PO UIF QVSQPTF PG UIF QSFEJDUJPOT
UIF DVU�PĊ DBO CF DIPTFO BT B USBEF�PĊ CFUXFFO TQFDJmDJUZ BOE TFOTJUJWJUZ�

"DDVSBDZ =
51+ 5/

51+ '/+ 5/+ '1
	ò�ð


4FOTJUJWJUZ =
51

51+ '/
	ò�ñ


4QFDJGJDJUZ =
5/

5/+ '1
	ò�ò


1SFDJTJPO =
51

51+ '1
	ò�ó


'�TDPSF =
� × QSFDJTJPO× TFOTJUJWJUZ
QSFDJTJPO+ TFOTJUJWJUZ

	ò�ô


ñ $BVTBM JOGFSFODF

8IFO JU JT EFUFSNJOFE UIBU BO FYQPTVSF�USFBUNFOU JT BTTPDJBUFE XJUI UIF PVUDPNF�EJTFBTF
UIF RVFTUJPO UIBU DPNFT BGUFS JT XIFUIFS UIJT PCTFSWFE BTTPDJBUJPO SFnFDUT B DBVTBM SFMBUJPO�
TIJQ PS OPU 	DPSSFMBUJPO NBZ OPU FRVBM DBVTBUJPO
� &WFO B TUBUJTUJDBMMZ TUSPOH BTTPDJBUJPO

òó



CFUXFFO BO FYQPTVSF BOE UIF PVUDPNF EPFT OPU OFDFTTBSJMZ JNQMZ DBVTBMJUZ� " DBVTF NVTU
QSPDFFE UIF PVUDPNF BOE NVTU CF OFDFTTBSZ GPS UIF PVUDPNF UP PDDVS� $BVTBM JOGFSFODF
NFUIPET IFMQ BOTXFS RVFTUJPOT MJLF �XIBU JT B HJWFO USFBUNFOU�T DBVTBM FĊFDU PO B QBSUJDV�
MBS JOEJWJEVBM NFBTVSFE CZ B QBSUJDVMBS PVUDPNF �� *OEFFE JG XF DPVME LOPX UIF PVUDPNF
WBMVF JO UIF BCTFODF PG UIF FYQPTVSF�USFBUNFOU 	LOPXO BT UIF DPVOUFSGBDUVBM
 <ððô ððõ> UIFO
XF DPVME BTTFTT UIF DBVTBM FĊFDU CZ TVCUSBDUJOH UIF PVUDPNF WBMVF PG UIF UXP DPOEJUJPOT�
)PXFWFS UIF GVOEBNFOUBM QSPCMFN JT UIBU UIF DPVOUFSGBDUVBM JT JNQPTTJCMF UP EFUFSNJOF�
0ODF TPNFPOF JT USFBUFE XF DBO POMZ TFF UIF USFBUNFOU FĊFDU BOE JU JT JNQPTTJCMF UP HP
CBDL JO UJNF BOE UP LOPX XIBU UIFJS PVUDPNF XPVME CF JG UIFZ XFSF OPU USFBUFE� *U JT BMTP
JNQPSUBOU UP OPUF UIBU DBVTBMJUZ JT OPU BTDFSUBJOFE CZ POMZ POF DPNQPOFOU DBVTF BOE TFWFSBM
QJFDFT PG FWJEFODF BSF SFRVJSFE UP DMBJN B DPODMVTJPO� 'VSUIFSNPSF EJĊFSFOU NFDIBOJTNT
NBZ BMTP SFTVMU JO UIF TBNF PVUDPNF PS EJTFBTF FBDI IBWJOH EJSFDU BOE JOEJSFDU DBVTFT DPN�
QPOFOUT JOWPMWFE� 6OEFSTUBOEJOH DBVTBM NFDIBOJTNT JT JNQPSUBOU BT FWFOUVBMMZ CBTFE PO
UIFTF QVCMJD IFBMUI EFDJTJPOT BSF NBEF BOE JOUFSWFOUJPOT BSF EFTJHOFE� 4&.T #/T BOE
JOTUSVNFOUBM WBSJBCMFT 	*7T
 	MJLF UIF .3 BQQSPBDI
 BSF FYBNQMFT PG EJĊFSFOU NFUIPET EF�
QMPZFE JO UIF DBVTBM JOGFSFODF PG FQJEFNJPMPHJDBM TUVEJFT BOE IBWF CFFO VUJMJ[FE JO QBQFS Ě
BOE QBQFS ĚĚĚ PG UIJT UIFTJT�

ñ�ð 4USVDUVSBM &RVBUJPO .PEFMJOH 	4&.


4&. JT B NVMUJWBSJBUF EBUB BOBMZTJT UFDIOJRVF UIBU DBO CF VTFE JO UFTUJOH BOE FTUBCMJTI�
JOH DBVTBM SFMBUJPOT BNPOH WBSJBCMFT� .PTUMZ 4&.T BSF VTFE BT DPOmSNBUPSZ NPEFMJOH JO
UFTUJOH B SFQSFTFOUFE IZQPUIFTJT� 4&. DBO TJNVMUBOFPVTMZ UFTU UIF NFBTVSFNFOU BOE UIF
DBVTBM TUSVDUVSBM SFMBUJPOTIJQT BNPOH UIF WBSJBCMFT <ððö>� $PWBSJBODF�CBTFE 4&. JT POF PG
UIF NPTU QSFGFSSFE NFUIPET GPS DPOmSNJOH PS SFKFDUJOH UIFPSJFT UISPVHI IZQPUIFTFT UFTU�
JOH QBSUJDVMBSMZ XIFO UIF TBNQMF TJ[F JT MBSHF FOPVHI UIF EBUB JT OPSNBMMZ EJTUSJCVUFE BOE
NPTU JNQPSUBOUMZ UIF NPEFM JT DPSSFDUMZ TQFDJmFE� $PWBSJBODF DBO CF EFmOFE BT UIF FY�
QFDUFE 	&
 PS NFBO WBMVF PG IPX NVDI UIF UXP SBOEPN WBSJBCMFT 	9 BOE :
 KPJOUMZ DIBOHF
&[(9− &[9])(:− &[:])]�

5ZQJDBMMZ UIF $IJ�TRVBSFE UFTU 	χ�
 
 JT EFQMPZFE BT B NFBTVSF PG mU CZ DPNQBSJOH UIF
PCTFSWFE DPWBSJBODF NBUSJY XJUI UIF JNQMJFE DPWBSJBODF NBUSJY PG UIF QSPQPTFE NPEFM�
ɨFSF BSF TFWFSBM PUIFS mUUJOH JOEJDFT JODMVEJOH SPPU NFBO TRVBSF FSSPS PG BQQSPYJNBUJPO
	3.4&"
 UIF DPNQBSBUJWF mU JOEFY 	$'*
 <ðð÷> BOE UIF 5VDLFSo-FXJT JOEFY 	5-*
 <ððø>� *O
CSJFG 3.4&" XIJDI JT DPOTJEFSFE BT BO BCTPMVUF mU JOEFY NFBTVSFT IPX GBS UIF QSPQPTFE
NPEFM JT GSPN B CFTU�mUUJOH NPEFM 	B CJHHFS WBMVF DPSSFTQPOET UP B XPSTF mU
� 8IFSFBT
$'* BOE 5-* EFmOFE BT JODSFNFOUBM 	SFMBUJWF
 mU JOEJDFT NFBTVSF UIF EJĊFSFODF CFUXFFO
UIF QSPQPTFE NPEFM BOE UIF XPSTU�mUUJOH OVMM NPEFM 	B CJHHFS WBMVF DPSSFTQPOET UP B CFUUFS

òô



mU
 <ðñïoðññ>� ɨF DPNQVUBUJPOBM GPSNVMBT PG 3.4&" $'* BOE 5-* BSF BT GPMMPXT <ðñï>�

3.4&" =

√
χ� − EG√

EG× (/− �)
	ò�õ


$'* =
χ�

EG (OVMM NPEFM)−
χ�

EG (QSPQPTFE NPEFM)
χ�

EG (OVMM NPEFM)− �
	ò�ö


5-* =
E(OVMM NPEFM)− E(QSPQPTFE NPEFM)

E(OVMM NPEFM)
, 	ò�÷


XIFSF / SFQSFTFOUT UIF TBNQMF TJ[F EG SFQSFTFOUT UIF NPEFM�T EFHSFFT PG GSFFEPN BOE E
SFQSFTFOUT UIF χ� − EG <ðñï>�

ɨF WBSJBCMFT PG BO 4&. BSF NBJOMZ DPOOFDUFE UISPVHI JOEFQFOEFOU SFHSFTTJPO FRVBUJPOT
BOE BSF SFQSFTFOUFE UISPVHI QBUI EJBHSBNT XIFSF PCTFSWFE WBSJBCMFT BSF SFQSFTFOUFE BT B
SFDUBOHMF PS TRVBSF OPEF VOPCTFSWFE 	MBUFOU
 WBSJBCMFT CZ B DJSDMF PS FMMJQTF OPEFT BOE BS�
SPXT SFQSFTFOU UIF DBVTBM BTTPDJBUJPO� 4&.T IBWF TFWFSBM BEWBOUBHFT PWFS SFHSFTTJPO NPEFMT�
'PS JOTUBODF SFHSFTTJPO NPEFMT BSF SFTUSJDUFE UP IBWF POMZ B TJOHMF EFQFOEFOU WBSJBCMF PO
UIF PUIFS IBOE JO 4&. BOBMZTJT NVMUJQMF EFQFOEFOU WBSJBCMFT DBO CF VTFE� 4&. BMMPXT GPS
NFBTVSFNFOU FSSPST BOE IBWJOH VOPCTFSWFE WBSJBCMFT XIFSFBT SFHSFTTJPO BOBMZTJT BTTVNFT
QFSGFDU NFBTVSFNFOU� 4&. DBO BMTP CF VTFE UP UFTU NFEJBUJPO PS JOEJSFDU FĊFDU JO KVTU POF
TUFQ IPXFWFS SFHSFTTJPO BOBMZTJT DBO UFTU UIF NFEJBUJPO FĊFDU JO B TFSJFT PG TUFQT� "MM UIF
BCPWF BSF FYBNQMFT PG XIZ 4&. JT B GBWPSFE NFUIPE JO IZQPUIFTJT UFTUJOH� 8F IBWF VUJMJ[FE
UIJT NFUIPE JO UFTUJOH UIF UXJO�DZDMF IZQPUIFTJT JO UIF QBQFS Ě PG UIJT UIFTJT�

ñ�ñ #BZFTJBO OFUXPSLT 	#/


" #BZFTJBO OFUXPSL IBT UXP DPNQPOFOUT� B RVBMJUBUJWF DPNQPOFOU JO UIF GPSN PG B %"(
BOE B OVNFSJDBM DPNQPOFOU UIBU RVBOUJmFT UIF %"(�T TUSVDUVSF� " %"( JT B HSBQIJDBM UPPM
GPS B WJTVBM SFQSFTFOUBUJPO PG UIF DBVTBM QBUIXBZT BNPOH B TFU PG SBOEPN WBSJBCMFT 	OPEFT
JO UIF HSBQI
� ɨF SFMBUJPOTIJQT CFUXFFO UIFTF OPEFT BSF EFQJDUFE XJUI BSSPXT 	FEHFT�BSDT

BOE BT UIF OBNF TVHHFTUT B %"( JT B HSBQI UIBU IBT OP DZDMJD QBUIT CFUXFFO WBSJBCMFT
<ðñòoðñô>�

*O B #/ UIF BSSPXT FODPEF BTTVNQUJPOT BCPVU UIF DPOEJUJPOBM QSPCBCJMJUZ EJTUSJCVUJPOT PG
WBSJBCMFT UIBU BSF TQFDJmFE CZ NPEFM QBSBNFUFST� *O CSJFG 1	"]#
 SFQSFTFOUT UIF DPOEJUJPOBM
QSPCBCJMJUZ PG FWFOU " PDDVSSJOH HJWFO UIBU FWFOU # IBT BMSFBEZ PDDVSSFE� 'PMMPXJOH UIF
#BZT UIFPSFN UIJT DBO CF DBMDVMBUFE BT 1("∩#)

1(#) BOE DBO CF QSFTFOUFE JO B %"( XJUI BO
BSSPX GSPN OPEF # 	QBSFOU
 UP OPEF " 	DIJME
� *G " BOE # BSF JOEFQFOEFOU FWFOUT UIFO UIF
FYQSFTTJPO XPVME CF 1	"]#
� 1	"
 BOE UIFSF XPVME CF OP MJOL CFUXFFO UIF OPEFT <ðñó ðñô>�

òõ



B

A

D C

E

'JHVSF ���� " TJNQMF FYBNQMF PG B #BZFTJBO OFUXPSL TUSVDUVSF XJUI B KPJOU QSPCBCJMJUZ EJTUSJCVUJPO DBMDVMBUFE BT 1(", #, $,%, &) =
1(%|#, &) × 1($|#) × 1(#|") × 1(&) × 1(")�

*O HFOFSBM UIF UXP WBSJBCMFT JO B OFUXPSL BSF DPOTJEFSFE BT JOEFQFOEFOU JO UIF BCTFODF PG B
EJSFDU MJOL CFUXFFO UIFN DPOEJUJPOJOH PO PUIFS JOUFSNFEJBUF WBSJBCMFT 	.BSLPW DPOEJUJPO

<ðñò>� "T TVDI UIF KPJOU QSPCBCJMJUZ EJTUSJCVUJPO PG B #/ XJUI 9���\Y�yYO^ BT WBSJBCMFT BOE
Θ = {θ�, ..., θO} BT QBSBNFUFST DBO CF GPSNVMBUFE BT B QSPEVDU PG DPOEJUJPOBM QSPCBCJMJUJFT
PG FBDI OPEF HJWFO JUT QBSFOUT QB(YJ) BOE QBSBNFUFST 	&RVBUJPO ò�ø
� 'JHVSF ò�ð TIPXT B
TJNQMF #/ UIF KPJOU QSPCBCJMJUZ PG XIJDI DBO CF DBMDVMBUFE BT 1(%|#,&) × 1($|#) ×
1(#|")× 1(&)× 1(") GPMMPXJOH UIF &RVBUJPO ò�ø <ðñòoðñô>�

1(9|Θ) =
O∏

J=�
1(YJ|QB(YJ), θJ) 	ò�ø


ɨSFF NBJO DMBTTFT BSF DPOTJEFSFE JO MFBSOJOH UIF TUSVDUVSF PG B #/ JODMVEJOH DPOTUSBJOU�
CBTFE TDPSF�CBTFE BOE IZCSJE BMHPSJUINT� 7JB DPOTUSBJOU�CBTFE BMHPSJUINT DPOEJUJPOBM JO�
EFQFOEFODF BTTPDJBUJPOT BSF GPVOE VTJOH TUBUJTUJDBM UFTUT TVDI BT χ�� 4DPSF�CBTFE BMHPSJUINT
BSF CBTFE PO HFOFSBM PQUJNJ[BUJPO UFDIOJRVFT BJNJOH UP JEFOUJGZ UIF CFTU�mUUJOH BOE IJHIFTU�
TDPSF %"( <öñ>� ɨF TDPSJOH PG OFUXPSLT DBO CF EPOF UISPVHI EJĊFSFOU TDPSJOH NFUIPET
TVDI BT #BZFTJBO JOGPSNBUJPO DSJUFSJPO 	#*$
 BOE "LBJLF JOGPSNBUJPO DSJUFSJPO 	"*$
 XIFSF
UIFZ CPUI BSF CBTFE PO MJLFMJIPPE GVODUJPO XJUI EJĊFSFOU QFOBMJ[JOH UFSNT GPS UIF OVNCFS
PG NPEFM QBSBNFUFST XJUI #*$ JNQPTJOH B CJHHFS QFOBMUZ� )ZCSJE BMHPSJUINT BSF DPNCJOB�
UJPOT PG TDPSF�CBTFE BOE DPOTUSBJOU�CBTFE NFUIPET USZJOH UP mOE UIF IJHIFTU�TDPSF OFUXPSL
JO B MJNJUFE TFBSDI TQBDF <ðñò ðñõ>�

òö
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UOUEUIV
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'JHVSF ���� (SBQIJDBM SFQSFTFOUBUJPO PG UIF JOTUSVNFOUBM WBSJBCMFT NFUIPE 	*7T
�
5IF CMVF MJOFT SFQSFTFOUT UIF DBVTBM BTTPDJBUJPO CFUXFFO FYQPTVSF BOE PVUDPNF 	&�0
 VTJOH UIF *7 BT B QSPYZ GPS &�
3FE DSPTTFE MJOFT TIPX UIF WJPMBUJPO PG UIF *7 DSJUFSJB XIFSF *7 JT BTTPDJBUFE XJUI VONFBTVSFE DPOGPVOEFST 	6
 PG
UIF &−0 BTTPDJBUJPO BOE *7 JT BTTPDJBUFE XJUI 0 OPU POMZ UISPVHI & CVU BMTP UISPVHI BOPUIFS DBVTBM QBUIXBZ�

#/T VOMJLF 4&.T DBO CF VUJMJ[FE PO EBUB XJUIPVU EFmOJOH BOZ IZQPUIFTJT BMMPXJOH GPS
MFBSOJOH OFX LOPXMFEHF GSPN EBUB <ððö>� )PXFWFS JU JT BMTP QPTTJCMF UP GPSDF UIF JODMVTJPO
PS FYDMVTJPO PG TPNF PG UIF FEHFT CBTFE PO QSJPS LOPXMFEHF HJWFO UIBU UIFZ EP OPU WJPMBUF
UIF BDZDMJD DIBSBDUFSJTUJD PG UIF %"(� *O UIF QBQFS ĚĚĚ PG UIJT UIFTJT XF VTFE #/ UP FYBNJOF
DBVTBM QBUIXBZT BOE UP JOGFS DBVTBMJUZ�

ñ�ò *OTUSVNFOUBM WBSJBCMFT 	*7T
 � .FOEFMJBO SBOEPNJ[BUJPO 	.3


0OF PG UIF PMEFTU NFUIPET GPS MFBSOJOH BCPVU DBVTBMJUZ VTJOH PCTFSWBUJPOBM EBUB JT UIF *7T
NFUIPE UIBU DBO EFBM XJUI VONFBTVSFE DPOGPVOEJOH� 8JUI UIF IFMQ PG BO *7 UIF DBVTBM
SFMBUJPOTIJQ CFUXFFO BO FYQPTVSF 	&
 BOE BO PVUDPNF 	0
 DBO CF FYBNJOFE� " WBMJE *7
TIPVME NFFU TPNF DSJUFSJB UP IFMQ XJUI BO VOCJBTFE FTUJNBUJPO PG UIF DBVTBM BTTPDJBUJPO
CFUXFFO & BOE 0 	WJTVBMJ[FE JO 'JHVSF ò�ñ
 <ðñö>�

t *7 TIPVME EJSFDUMZ CF BTTPDJBUFE XJUI &�

t *7 TIPVME OPU CF BTTPDJBUFE XJUI DPOGPVOEFST PG UIF &−0 BTTPDJBUJPO

t *7�T BTTPDJBUJPO XJUI 0 TIPVME POMZ CF UISPVHI UIF & BOE UIFSF TIPVME OPU CF BOZ
PUIFS DBVTBM QBUIXBZ GSPN *7 UP 0�

6OEFS UIFTF BTTVNQUJPOT UIF BTTPDJBUJPO CFUXFFO & BOE 0 DBO CF FTUJNBUFE BT UIF SBUJP PG
UIFJS BTTPDJBUJPOT XJUI UIF JOTUSVNFOU *7−0

*7−& �

ò÷



.3 JT BO *7 BQQSPBDI UIBU VTFT UIF HFOFUJD WBSJBOU	T
 BT JOTUSVNFOUT 	TFF $IBQUFS ð � 4FDUJPO
ò
� &JUIFS B TJOHMF PS NVMUJQMF HFOFUJD WBSJBOUT DBO CF EFQMPZFE BT JOTUSVNFOUT UIF MBUUFS NBZ
JNQSPWF UIF TUBUJTUJDBM QPXFS BOE JT B DPNNPO QSBDUJDF XIFO UIF FYQPTVSF JT B DPNQMFY USBJU�
ɨF HFOFUJD JOTUSVNFOUT DBO CF PCUBJOFE UISPVHI (8"4 EBUBCBTFT GPS UIFJS BTTPDJBUJPO
XJUI UIF FYQPTVSF PG JOUFSFTU <ðñ÷ ðñø>�

ɨF HFOFUJD WBSJBOUT TIPVME GPMMPX UIF *7 DSJUFSJB JO PSEFS UP CF WBMJE JOTUSVNFOUT� ɨF mSTU
DSJUFSJPO DBO CF WFSJmFE CZ UIF TUSFOHUI PG UIF HFOFUJD WBSJBOU XJUI UIF FYQPTVSF PG JOUFSFTU�
5P WFSJGZ UIF TFDPOE BTTVNQUJPO UIF SFMBUJPOTIJQ CFUXFFO UIF HFOFUJD WBSJBOU	T
 XJUI UIF
QPTTJCMF DPOGPVOEFST TIPVME CF FYBNJOFE� *NQPSUBOU UP OPUF UIBU JU JT JNQPTTJCMF UP UFTU
BMM UIF DPOGPVOEFST BOE UIF BCTFODF PG TVDI BTTPDJBUJPOT DBO POMZ JNQSPWF PVS DPOmEFODF
JO IPMEJOH UIF TFDPOE BTTVNQUJPO� (FOFUJD WBSJBOU	T
 BSF MJLFMZ UP IBWF BTTPDJBUJPOT XJUI
UIF PVUDPNF UISPVHI PUIFS CJPMPHJDBM QBUIXBZT 	LOPXO BT IPSJ[POUBM QMFJPUSPQZ
 BOE UIJT
NJHIU BĊFDU UIF DFSUBJOUZ PG WFSJGZJOH UIF UIJSE BTTVNQUJPO� )PXFWFS XIFO IBWJOH TFWFSBM
HFOFUJD JOTUSVNFOUT UIJT DBO CF UFTUFE UISPVHI TFOTJUJWJUZ BOBMZTFT TVDI BT UIF .3�&HHFS
NFUIPE� 'VSUIFSNPSF JO B TJNJMBS FYBNJOBUJPO NVMUJQMF mUUJOH NPEFMT DBO CF BQQMJFE
UP FBDI JOTUSVNFOU BOE JG UIF SFTVMUT XFSF IFUFSPHFOFPVT JU DBO CF BO JOEJDBUJPO UIBU UIF
UIJSE DSJUFSJPO JT WJPMBUFE� *G QMFJPUSPQZ JT QSFTFOU UIF WJPMBUJOH HFOFUJD WBSJBOU TIPVME CF
FYDMVEFE PS DPOUSPMMFE UISPVHI SFMFWBOU TUBUJTUJDBM NFUIPET <ðñ÷oðòñ>�

.3 BQQSPBDI DBO CF BQQMJFE VTJOH CPUI JO�QFSTPO EBUB PS TVNNBSZ TUBUJTUJD EBUB UIF
GPSNFS JT DBMMFE POF�TBNQMF .3 BOE UIF MBUUFS JT UXP�TBNQMF .3� ɨF POF�TBNQMF .3 DBO
CF DPOEVDUFE UISPVHI UIF í�TUBHF MFBTU TRVBSFT 	í4-4
 SFHSFTTJPO XIFSF BU JUT mSTU TUBHF
FYQPTVSF JT QSFEJDUFE GSPN UIF HFOFUJD JOTUSVNFOU BOE BU UIF TFDPOE TUBHF UIF PVUDPNF
JT SFHSFTTFE PO UIF QSFEJDUFE FYQPTVSF QSPWJEJOH B DBVTBM FTUJNBUF UIBU JT NPTU MJLFMZ JO�
EFQFOEFOU PG DPOGPVOEFST <ðòò>� ɨF UXP�TBNQMF .3 XJUI POMZ B TJOHMF WBSJBOU DBO CF
FTUJNBUFE UISPVHI UIF 8BME SBUJP NFUIPE 	&RVBUJPO ò�ðï
 BOE UIF TUBOEBSE FSSPS 	TF
 PG
UIF DBVTBM FTUJNBUF DBO CF DBMDVMBUFE UISPVHI &RVBUJPO ò�ðð <ðòò>�

β&−0 =
β*7−0

β*7−&
± TF 	ò�ðï


TF = |β&−0|
√
(
TF*7−&

β*7−&
)
�
+ (

TF*7−0

β*7−0
)
�

	ò�ðð


ɨF JOWFSTF WBSJBODF�XFJHIUFE 	*78
 NFUIPE JT B NFUB�BOBMZTJT BQQSPBDI UIBU DBO CF VUJM�
J[FE GPS DPNCJOJOH UIF FĊFDU FTUJNBUFT PG NVMUJQMF WBSJBOUT JOUP BO PWFSBMM DBVTBM FTUJNBUF
	&RVBUJPO ò�ðñ
�

β3 =

∑N
K=� XKβ̂3K∑N
K=� XK

, 	ò�ðñ


XIFSF β̂3K JT UIF DBVTBM FĊFDU FTUJNBUF PG WBSJBOU K EFSJWFE GSPN UIF SBUJP NFUIPE XK BT UIF
JOWFSTF WBSJBODF XFJHIU PG UIBU BOE N UIF OVNCFS PG WBSJBOUT <ðòó>� ɨF UXP�TBNQMF .3
BOBMZTJT JO DPOKVODUJPO XJUI #/ NPEFMJOH XBT EFQMPZFE JO QBQFS ĚĚĚ PG UIJT UIFTJT�

òø



5BCMF ���� 5IF UBCMF SFQSFTFOUT UIF USVF PS GBMTF SFMBUJPOTIJQT CFUXFFO UIF SFBM )� 	DPMVNOT
 BOE UIF PCTFSWFE )� 	SPXT
 UIBU JT
SFUSJFWFE BT B SFTVMU PG B UFTU� α UZQF Ě FSSPS� β UZQF ĚĚ FSSPS�

5SVF )� 'BMTF )�

)� JT OPU SFKFDUFE 5SVF OFHBUJWF 	Ǻ�α
 'BMTF OFHBUJWF 	β

)� JT SFKFDUFE 'BMTF QPTJUJWF 	α
 5SVF QPTJUJWF 	Ǻ�β


ò 4UBUJTUJDBM QPXFS

*O TUBUJTUJDT XIFO UFTUJOH B IZQPUIFTJT BHBJOTU B OVMM IZQPUIFTJT 	)�
 XF BSF DPODFSOFE
BCPVU UXP EJĊFSFOU UZQFT PG FSSPST� UZQF Ě FSSPS 	α
 XIJDI JT UIF QSPCBCJMJUZ PG SFKFDUJOH
UIF )� JODPSSFDUMZ BOE UZQF ĚĚ FSSPS 	β
 XIJDI JT UIF QSPCBCJMJUZ PG OPU SFKFDUJOH B GBMTF
)�� 4UBUJTUJDBM QPXFS JT JOWFSTFMZ SFMBUFE UP UIF QSPCBCJMJUZ PG NBLJOH B UZQF ĚĚ FSSPS 	�−β

	TFF 5BCMF ò�ñ
 <ðòô>� ɨSPVHI B TUBUJTUJDBM QPXFS BOBMZTJT UIF TBNQMF TJ[F UIBU JT SFRVJSFE UP
FOTVSF B IJHI QSPCBCJMJUZ PG DPSSFDUMZ EJTQSPWJOH UIF )� DBO CF RVBOUJmFE�

ɨF NBJO GBDUPST UIBU JOnVFODF UIF TUBUJTUJDBM QPXFS BSF α 	UIF TJHOJmDBODF MFWFM
 FĊFDU
TJ[F�QBSBNFUFS FTUJNBUF XIJDI JT UIF NBHOJUVEF PG EJĊFSFODF CFUXFFO UIF OVMM BOE BMUFSO�
BUJWF IZQPUIFTJT BOE UIF TBNQMF TJ[F <ðòõ ðòö>� α MFWFM JT UIF TUBUJTUJDBM TJHOJmDBODF DSJUFSJPO
VTFE JO UIF UFTU BOE JT VTVBMMZ TFU BT ï�ïô� ɨF TNBMMFS α JODSFBTFT UIF DIBODF PG β BOE SFT�
VMUT JO MPXFS TUBUJTUJDBM QPXFS� ɨF IJHIFS UIF FĊFDU TJ[F UIF MBSHFS UIF EJĊFSFODF XJMM CF
BOE UIF IJHIFS UIF QPXFS XJMM CF� ɨF TBNQMF TJ[F VTFE UP EFUFDU UIF FĊFDU JT QPTJUJWFMZ
BTTPDJBUFE XJUI QPXFS�

*O HFOFSBM UIF QPXFS PG B UFTU DBO CF FTUJNBUFE WJB GPSNVMB ò�ðò XIFSF ;�−β JT UIF [�TDPSF
PG QPXFS γ JT UIF FĊFDU TJ[F 4&(γ) JT UIF TUBOEBSE FSSPS PG UIF FĊFDU TJ[F 	B GVODUJPO PG
TBNQMF TJ[F
 ;�−α

�
JT UIF [�TDPSF PG � − α

� 	α BT UIF QSPCBCJMJUZ PG NBLJOH UZQF Ě FSSPS

GPMMPXJOH B TUBOEBSE OPSNBM EJTUSJCVUJPO <ðò÷>�

;�−β ≈ γ

4&(γ)
− ;�−α

�
	ò�ðò


4UBUJTUJDBM QPXFS DBMDVMBUJPOT DBO 	BOE UZQJDBMMZ TIPVME CF
 QFSGPSNFE B QSJPSJ BMUIPVHI
JO TPNF SBSF DBTFT QPTU�IPD QPXFS DBMDVMBUJPOT BSF BMTP KVTUJmFE� " QSJPSJ QPXFS BOBMZTJT
EFUFSNJOFT UIF TBNQMF TJ[F UIBU JT OFFEFE GPS EFTJHOJOH B TUVEZ HJWFO UIF EFTJSFE TUBUJTUJDBM
QPXFS 	VTVBMMZ ï�÷
 BOE UIF FĊFDU TJ[F 	UBLFO GSPN QSJPS SFTFBSDI PS B QFSTPOBM BTTFTTNFOU
�
" QSJPSJ QPXFS BOBMZTJT JT EPOF CFGPSF UIF BDUVBM EBUB DPMMFDUJPO QSPDFTT BOE JOJUJBM BOBMZTFT�
0O UIF PUIFS IBOE QPTU�IPD EFUFSNJOFT UIF QPXFS PG B DPNQMFUFE TUVEZ CBTFE PO UIF
TBNQMF TJ[F BOE UIF DBMDVMBUFE FĊFDU TJ[F� " QSJPSJ QPXFS DBMDVMBUJPO JT VTVBMMZ SFRVJSFE
GPS HFUUJOH B TUVEZ QSPQPTBM BQQSPWFE� %FTJHOJOH B TUVEZ XJUI UIF SFDPNNFOEFE TBNQMF
TJ[F XJMM JNQSPWF PVS DPOmEFODF JO BDDFQUJOH UIF TUVEZ SFTVMUT SFHBSEMFTT PG UIF Q�WBMVF�
8IFSFBT IBWJOH MPX QPXFS EVF UP JOTVċDJFOU TBNQMF TJ[F XJMM SFTVMU JO GBJMJOH UP SFKFDU

óï



UIF )� FWFO UIPVHI UIF BMUFSOBUJWF IZQPUIFTJT JT USVF <ðòõ>� " QPTU�IPD QPXFS DBMDVMBUJPO
PO UIF PUIFS IBOE JT HFOFSBMMZ DSJUJDJ[FE GPS OPU QSPWJEJOH NVDI NPSF JOGPSNBUJPO CFZPOE
UIF Q�WBMVF� .PSFPWFS B QPTU�IPD QPXFS DBMDVMBUJPO JT BTTVNJOH BO FRVBM FĊFDU TJ[F JO UIF
TBNQMF BOE JO UIF QPQVMBUJPO XIJDI NJHIU MFBE UP B NJTMFBEJOH QPXFS FTUJNBUF <ðò÷oðóï>�

ɨF DPODFQU CFIJOE QPXFS DPSSFTQPOET UP UIF GSFRVFODZ PG SFKFDUJOH UIF )� NFBOJOH UIBU
JG UIF TUVEJFT BSF SFQFBUFE IPX PGUFO BOE IPX TUSPOHMZ XF DBO EJTQSPWF UIF )�� 5P UIJT
BJN TUVEZ EFTJHOT DBO CF HFOFSBUFE SFQFBUFEMZ WJB DPNQVUFS TJNVMBUJPOT BOE UIF BWFSBHF PG
)� SFKFDUJPO PWFS UIFTF TJNVMBUJPOT DBO SFQSFTFOU UIF QPXFS� ɨJT JT LOPXO BT UIF ;FSP�0OF
NFUIPE XIFSF FBDI TJNVMBUJPO JT TDPSFE XJUI ð HJWFO UIBU UIF Q�WBMVF GPS UIF QBSBNFUFS PG
JOUFSFTU JT MFTT UIBO UIF TJHOJmDBODF MFWFM 	VTVBMMZ α �ï�ïô
 BOE TDPSFE XJUI ï JG HSFBUFS PS
BCPWF UIF TJHOJmDBODF MFWFM� ɨF TDPSFT XJMM UIFO CF BWFSBHFE BDSPTT UIF TJNVMBUJPO JUFSBUJPOT
UP QSPWJEF UIF TUBUJTUJDBM QPXFS WBMVF� 'PMMPXJOH UIJT TJNVMBUJPO�CBTFE BQQSPBDI QPXFS
DBO BMTP CF FTUJNBUFE UISPVHI GPSNVMB ò�ðò NFBOJOH UIBU EBUB XJMM CF TJNVMBUFE SFQFBUFEMZ
CBTFE PO UIF BMUFSOBUJWF IZQPUIFTJT BOE UIF BWFSBHF PWFS UIF TUBOEBSE FSSPS BOE FĊFDU FT�
UJNBUFT PG UIFTF TJNVMBUJPOT XJMM SFTVMU JO UIF QPXFS FTUJNBUJPO 	TUBOEBSE FSSPS NFUIPE 
� *O
PSEFS UP HFU BO BDDVSBUF QPXFS FTUJNBUF B MBSHF FOPVHI OVNCFS PG TJNVMBUJPO JUFSBUJPOT JT
SFRVJSFE <ðò÷>�

óð





$IBQUFS ó

3FTVMUT BOE %JTDVTTJPOT

ɨJT DIBQUFS QSFTFOUT TVNNBSJFT PG UIF QBQFST JODMVEFE JO UIJT UIFTJT PO FOIBODJOH QSF�
EJDUJPO BOE DBVTBM JOGFSFODF JO NFUBCPMJD EZTIPNFPTUBTJT� *O QBQFS Ě UIF 4&. NFUIPE
XBT VTFE UP UFTU UIF FTUBCMJTIFE �UXJO�DZDMF� IZQPUIFTJT DPODFSOJOH JOUFSBDUJPOT CFUXFFO
UIF MJWFS QBODSFBT BOE BEJQPTF UJTTVF JO UIF FUJPMPHZ PG 5ñ%� *O BEEJUJPO UIF BTTPDJBUJPO PG
QIZTJDBM BDUJWJUZ XJUI HMVDPTF SFHVMBUJPO XJUIJO UIF UXJO�DZDMF NPEFM XBT GVSUIFS FYBNJOFE�
*O QBQFS ĚĚ * EFWFMPQFE B TFSJFT PG QSFEJDUJPO NPEFMT GPS UIF EJBHOPTJT PG GBUUZ MJWFS XJUI
DPNQMFY JOQVU EBUB JODMVEJOH DMJOJDBM BOE NVMUJ�PNJD EBUBTFUT� 4FWFSBM NBDIJOF MFBSOJOH
BQQSPBDIFT XFSF EFQMPZFE GPS GFBUVSF TFMFDUJPO NPEFM USBJOJOH BOE NPEFM WBMJEBUJPO� *O
QBQFS ĚĚĚ #/ NPEFMJOH XBT VTFE UP JOWFTUJHBUF UIF DBVTBM QBUIT JOWPMWFE JO MJWFS GBU BDDV�
NVMBUJPO BOE UP WJTVBMJ[F UIFN XJUI UIF IFMQ PG %"(T� 'VSUIFSNPSF NVMUJQMF UXP�TBNQMF
.3 BOBMZTFT XFSF DPOEVDUFE UP WBMJEBUF UIF EFUFDUFE QBUIXBZT� *O QBQFS Ěħ * VOEFSUPPL
TJNVMBUJPOT UP HFOFSBUF QPXFS DBMDVMBUJPOT UP UFTU UIF IZQPUIFTFT UIBU BO JOOPWBUJWF DMJOJDBM
USJBM NFUIPE UFSNFE �(#3� IBT TVQFSJPS TUBUJTUJDBM QPXFS UP EFUFDU HFOF�USFBUNFOU JOUFSBD�
UJPOT DPNQBSFE XJUI UIF DPOWFOUJPOBM 3$5 BQQSPBDI� *O UIF GPMMPXJOH * CSJFnZ EJTDVTT
UIFTF GPVS QBQFST BOE TVNNBSJ[F TPNF PG UIF NBJO mOEJOHT UIFSFJO� ɨF mOBM DIBQUFS
DPODMVEFT XJUI BO PWFSBMM TVNNBSZ PG BMM QBQFST BOE UIF GVUVSF QFSTQFDUJWFT�

ð 1BQFS Ě

*O QBQFS Ě XF TPVHIU UP UFTU UIF �UXJO�DZDMF� IZQPUIFTJT 	SFBE NPSF PO $IBQUFS ð � 4FDUJPO
ñ
 TFQBSBUFMZ 	5$
 BOE XIFO QIZTJDBM BDUJWJUZ XBT BEEFE UP UIF NPEFM 	5$�1"
 WJB UIF
4&. NFUIPE� "T UIF TFDPOE BVUIPS PG UIBU QBQFS NZ NBJO DPOUSJCVUJPO XBT JOUSPEVDJOH
UIF 4&. NFUIPE GPS UFTUJOH UIF BGPSFNFOUJPOFE IZQPUIFTFT� ɨSPVHIPVU UIF EBUB BOBMZTJT
QSPDFTT * QSPWJEFE GFFECBDL PO UIF BOBMZUJDBM BQQSPBDI CVU UIF mSTU BVUIPS 	,PJWVMB
 XBT
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UIF POF XIP JNQMFNFOUFE UIF TUBUJTUJDBM BOBMZTFT�

ɨJT QSPKFDU XBT DPOEVDUFE VUJMJ[JOH DPNQMFUF DBTF EBUB GSPN UIF *.* %*3&$5 EJBCFUFT
	O≤óòô
 BOE OPO�EJBCFUFT 	O≤øñï
 DPIPSUT JO UXP TFQBSBUF BOBMZTFT� &NVMBUJOH UIF UXJO�
DZDMF IZQPUIFTJT XF JODPSQPSBUFE UIF GPMMPXJOH WBSJBCMFT JOUP UIF NPEFMT� GBTUJOH HMVDPTF
ñ�IPVS HMVDPTF GBTUJOH	CBTBM
 JOTVMJO TFDSFUJPO SBUF MJWFS GBU QBODSFBT GBU 5( NFBO QIZT�
JDBM BDUJWJUZ JOUFOTJUZ BTTFTTFE CZ BDDFMFSPNFUSZ 0(*4 BT BO JOEFY PG JOTVMJO TFOTJUJWJUZ
BOE HMVDPTF TFOTJUJWJUZ XIJDI JT JOTVMJO TFDSFUJPO JO SFTQPOTF UP HMVDPTF� ɨFTF WBSJBCMFT
XFSF USBOTGPSNFE GPS OPSNBMJUZ BOE SFTJEVBMJ[FE GPS BHF DFOUFS BOE FOFSHZ JOUBLFT 	GBU
DBSCPIZESBUFT BOE QSPUFJO
 GPS UIF TVCTFRVFOU BOBMZTFT�

ɨFSF JT FYJTUJOH FWJEFODF UIBU QIZTJDBM BDUJWJUZ HMZDFNJD SFHVMBUJPO BOE BCEPNJOBM GBU
BSF NFDIBOJTUJDBMMZ JOUFSSFMBUFE <ñö ðóð> CVU OP TUVEZ QSJPS UP PVST IBE RVBOUJmFE UIF
NBHOJUVEF PG UIF SFMBUJPOTIJQT XJUIJO UIJT NFDIBOJTUJD OFUXPSL� 6OEFSTUBOEJOH UIJT NJHIU
BJE UIF EFTJHO PG MJGFTUZMF JOUFSWFOUJPO USJBMT TFFLJOH UP JNQSPWF HMZDFNJD SFHVMBUJPO BOE
SFMBUFE NFUBCPMJD USBJUT� 8JUI UIJT JO NJOE XF FYUFOEFE UIF UXJO�DZDMF NPEFM CZ FYBNJOJOH
UIF FYUFOU UP XIJDI QIZTJDBM BDUJWJUZ QFSUVSCT UIJT NFUBCPMJD OFUXPSL 	'JHVSF ó�ð
�

*O UIF 4&. EJBHSBN 	'JHVSF ó�ð
 UIF EJSFDU FEHFT EFOPUF UIF SFHSFTTJPO DPFċDJFOUT BOE
XFSF FTUJNBUFE GPS PVS UFTUJOH NPEFMT� ɨF NFEJBUFE BTTPDJBUJPOT XFSF BMTP BTTFTTFE GPS
UIF JOEJSFDU QBUIXBZT CZ DPFċDJFOU QSPEVDU NFUIPE <ðóò> XIJDI JT TJNQMZ NVMUJQMZJOH UIF
JOWPMWFE QBUIXBZT GSPN QIZTJDBM BDUJWJUZ UPXBSET GBTUJOH�ñ�IPVS HMVDPTF� .PEFM mUT XFSF
FTUJNBUFE UISPVHI χ� 3.4&" $'* BOE 5-* 	SFBE NPSF PO $IBQUFS ò � 4VCTFDUJPO ñ�ð
� *O
BEEJUJPO XF EFmOFE SBOEPN NPEFMT CZ SFQFBUFE QFSNVUBUJPOT PG UIF WBSJBCMFT XJUI FBDI
PUIFS BOE UIFO DPNQBSFE UIF BWFSBHF χ� PG BMM UIF TIVČFE NPEFMT XJUI UIF JOJUJBM NPEFM�T
χ� UISPVHI B U�UFTU� 8F UPPL UIJT BQQSPBDI BT UIFSF JT OP DPNQMFUF BHSFFNFOU PO UIF DVU�PĊ
WBMVFT JO EFmOJOH B HPPE�mUUJOH NPEFM�

ɨSPVHI UIF DPOEVDUFE DPSSFMBUJPO BOBMZTJT QIZTJDBM BDUJWJUZ TIPXFE B TJHOJmDBOU BTTPDJ�
BUJPO XJUI NPTU PG UIF WBSJBCMFT PG UIF NPEFM XIJDI JNQSPWFT PVS DPOmEFODF JO UFTUJOH UIF
4&. NPEFM JO QSFTFODF PG UIF QIZTJDBM BDUJWJUZ� #PUI UIF 5$ BOE 5$�1" NPEFMT IBE CFU�
UFS HPPEOFTT PG mUUJOH WBMVFT JO DPNQBSJTPO XJUI UIF TIVČFE BOE OVMM IZQPUIFTFT� .PTU PG
UIF EJSFDU FEHFT JO UIF 5$ NPEFM XFSF TJHOJmDBOU BOE XFSF NBUDIJOH XJUI UIF UXJO�DZDMF
IZQPUIFTJT JO UFSNT PG EJSFDUJPO� 4PNF PG UIF TJHOJmDBOU PCTFSWFE EJSFDU BTTPDJBUJPOT GPS
UIF 5$�1" NPEFM JODMVEF�

t CPUI DPIPSUT� QIZTJDBM BDUJWJUZ → JOTVMJO TFOTJUJWJUZ 	0(*4
 ↑

t CPUI DPIPSUT� QIZTJDBM BDUJWJUZ → GBTUJOH JOTVMJO TFDSFUJPO SBUF ↓

t CPUI DPIPSUT� QIZTJDBM BDUJWJUZ → 5( ↓

t POMZ JO EJBCFUFT DPIPSU� QIZTJDBM BDUJWJUZ → HMVDPTF TFOTJUJWJUZ ↓

óó



'JHVSF ���� 5IF EJBHSBN TIPXT UIF TUSVDUVSBM FRVBUJPO 	4&.
 NPEFM GPS UIF UXJO�DZDMF <��> QMVT QIZTJDBM BDUJWJUZ 	5$�1"
 IZQP�
UIFTJT <���>� /PEFT 	TRVBSFT
 PG UIF 4&. BSF QIZTJDBM BDUJWJUZ 	1"
 MJWFS GBU 	-'
 GBTUJOH JOTVMJO TFDSFUJPO SBUF 	'*

GBTUJOH HMVDPTF 	'(
 JOTVMJO TFOTJUJWJUZ 	*4
 USJHMZDFSJEFT 	5(
 QBODSFBT GBU 	1'
 HMVDPTF TFOTJUJWJUZ 	(4
 BOE ��IPVS
HMVDPTF 	1(
� 5IF BSSPXT SFQSFTFOU SFHSFTTJPO DPFGmDJFOUT GSPN FYQPTVSFT UPXBSET PVUDPNFT�

ɨFSF XFSF OP EJSFDU TJHOJmDBOU BTTPDJBUJPO GSPN QIZTJDBM BDUJWJUZ UP MJWFS GBU OPS UP ñ�IPVS
HMVDPTF JO BOZ PG UIF DPIPSUT�

ɨF JOEJSFDU BOE NFEJBUFE BTTPDJBUJPO GSPN QIZTJDBM BDUJWJUZ UP GBTUJOH�ñ�IPVS HMVDPTF XFSF
NBJOMZ UISPVHI UIF MJWFS GBU DZDMF BOE UIF GPMMPXJOH TJHOJmDBOU QBUIXBZT XFSF PCTFSWFE�

t CPUI DPIPSUT� QIZTJDBM BDUJWJUZ → JOTVMJO TFOTJUJWJUZ↑ → GBTUJOH�ñ�IPVS HMVDPTF↓

t OPO�EJBCFUFT DPIPSU POMZ� QIZTJDBM BDUJWJUZ → GBTUJOH JOTVMJO TFDSFUJPO SBUF↓→ MJWFS
GBU↓ → JOTVMJO TFOTJUJWJUZ 	0(*4
↑ → GBTUJOH�ñ�IPVS HMVDPTF↓

t OPO�EJBCFUFT DPIPSU POMZ� QIZTJDBM BDUJWJUZ→ JOTVMJO TFOTJUJWJUZ 	0(*4
↑→ HMVDPTF
TFOTJUJWJUZ↓ → GBTUJOH�ñ�IPVS HMVDPTF↑

t EJBCFUFT DPIPSU� QIZTJDBM BDUJWJUZ → HMVDPTF TFOTJUJWJUZ↓ → GBTUJOH�ñ�IPVS HMVDPTF↑

óô



*O TVNNBSZ VTJOH EJBCFUFT BOE OPO�EJBCFUFT DPIPSUT PG UIF *.* %*3&$5 DPOTPSUJVN PVS
4&. BOBMZTFT PO UIF UXJO�DZDMF IZQPUIFTJT QMVT QIZTJDBM BDUJWJUZ TIPXFE UIF BTTPDJBUJPO PG
QIZTJDBM BDUJWJUZ XJUI TFWFSBM NFUBCPMJD USBJUT BOE GBDUPST� "EEJUJPOBMMZ UIF SFTVMUT TIPXFE
UIBU UIF FĊFDU PG QIZTJDBM BDUJWJUZ PO HMVDPTF XBT NFEJBUFE UISPVHI CBTBM JOTVMJO TFDSFUJPO
SBUF JOTVMJO TFOTJUJWJUZ BOE MJWFS GBU� 0VS BOBMZTFT DPVME POMZ WBMJEBUF UIF MJWFS DZDMF PG UIF
UXJO�DZDMF NPEFM XIFSFBT UIF QBODSFBT DZDMF XBT OPU TVQQPSUFE CZ PVS 4&. BOBMZTFT�

ñ 1BQFS ĚĚ

* DPNQMFUFE 1BQFS ĚĚ EVSJOH UIF TFDPOE BOE UIJSE ZFBST PG NZ 1I% TUVEJFT BOE JT UIF NPTU
JOEFQFOEFOU XPSL PG BMM UIF QVCMJTIFE QBQFST PG UIJT UIFTJT� ɨF QVSQPTF PG UIJT QBQFS XBT
UP EFWFMPQ EJBHOPTUJD UPPMT GPS /"'-% BT QSBHNBUJD BMUFSOBUJWFT UP FYQFOTJWF TDBOOJOH PS
CJPQTZ NFUIPET BOE UP JNQSPWF PVS VOEFSTUBOEJOH PG UIF EJTFBTF FUJPMPHZ� ɨF QSPKFDU XBT
DPOEVDUFE VTJOH EBUB GSPN EJBCFUFT BOE OPO�EJBCFUFT DPIPSUT PG UIF *.* %*3&$5 TUVEZ�
ɨF DSJUFSJPO NFBTVSF XBT .3*�EFSJWFE MJWFS GBU QFSDFOUBHF TUSBUJmFE BU ôǷ UIF CFMPX PG
XIJDI EFmOFE BT JOEJWJEVBMT XJUIPVU GBUUZ MJWFS BOE FRVBM PS BCPWF BT JOEJWJEVBMT XJUI GBUUZ
MJWFS� 'JHVSF ó�ñ�" TIPXT UIF MJWFS GBU QFSDFOUBHF BDSPTT EJBCFUFT BOE OPO�EJBCFUFT DPIPSUT
BOE QBOFM # TIPXT JUT EJTUSJCVUJPO BNPOH EJĊFSFOU DFOUFST PG UIF *.* %*3&$5 DPNCJOFE
DPIPSUT�
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'JHVSF ���� 7JPMJO QMPUT PG MJWFS GBU EJTUSJCVUJPO BDSPTT UIF EJBCFUFT BOE OPO�EJBCFUFT DPIPSUT 	"
 BOE BNPOH EJGGFSFOU DFOUFST PG
UIF DPNCJOFE DPIPSUT PG UIF *.* %*3&$5 TUVEZ 	#
�

ɨF LFZ JOQVU EBUB JODMVEF NVMUJMFWFM EBUBTFUT PG FOWJSPONFOUBM FYQPTVSFT 	USJBYJBM BDDFMFS�

óõ



'JHVSF ���� .BOIBUUBO QMPU GPS UIF BTTPDJBUJPO PG BSPVOE �� NJMMJPO TJOHMF OVDMFPUJEF QPMZNPSQIJTNT 	4/1T
 BDSPTT UIF ��
BVUPTPNBM DISPNPTPNFT 	9�BYJT
 XJUI UIF MJWFS GBU DPOUFOU� :�BYJT TIPXT UIF OFHBUJWF MPHBSJUIN PG UIF BTTPDJBUJPO
Q�WBMVFT QFS 4/1�

PNFUSZ GPS QIZTJDBM BDUJWJUZ NVMUJ�QBTT EJFUBSZ SFDPSE BOE GPPE IBCJU RVFTUJPOOBJSF EJFU

FYUFOTJWF CJPMPHJDBM JOUFSNFEJBUFT 	HMVDPTF JOTVMJO TFWFSBM NFBTVSFNFOUT PG CFUB�DFMM GVOD�
UJPO )C"ðD (-1�ð CMPPE MJQJET MJWFS FO[ZNFT BOE TFWFSBM PUIFS CJPDIFNJTUSZ BTTBZT
BTTFTTFE UISPVHI UIF ESBXO CMPPE TBNQMFT
 BOE EFFQ PNJDT QSPmMJOH 	HFOFUJD USBOTDSJQ�
UPNJD UBSHFUFE BOE FYQMPSBUPSZ QSPUFPNJD UBSHFUFE BOE VOUBSHFUFE NFUBCPMPNJD
�

5P TFMFDU UIF NPTU JOGPSNBUJWF GFBUVSFT PG UIJT IJHI�EJNFOTJPOBM JOQVU EBUBTFU * EFQMPZFE
UXP BQQSPBDIFT� GPS UIF DMJOJDBM EBUBTFUT * DPOTJEFSFE UIFJS 1FBSTPO DPSSFMBUJPO NBUSJDFT BOE
UIF BDDFTTJCJMJUZ PG UIF JOQVU WBSJBCMFT XJUIJO UIF DMJOJDBM TFUUJOH XIFSFBT GPS FBDI MBZFS PG
UIF PNJD EBUB * BQQMJFE UIF -"440 NFUIPE BOE FYDMVEFE UIF MFBTU JOGPSNBUJWF WBSJBCMFT�
'PS UIF HFOFUJD EBUB QSJPS UP VOEFSUBLJOH UIF -"440 BOBMZTJT * SBO B (8"4 BOBMZTJT 	XJUI
375&454 Wñ�ï�ñ <ðóó>
 BOE TFMFDUFE SPCVTUMZ BTTPDJBUFE 4/1T 	XJUI Q�WBMVF � �×��−�
 BT
JOQVU WBSJBCMFT GPS UIF GPMMPXJOH -"440 BOBMZTJT� 'JHVSF ó�ò EJTQMBZT UIF .BOIBUUBO QMPU
GPS UIF BTTPDJBUJPO PG BSPVOE ð÷ NJMMJPO 4/1T BDSPTT UIF ññ BVUPTPNBM DISPNPTPNFT XJUI
MJWFS GBU DPOUFOU BT UIF EFQFOEFOU WBSJBCMF�

*U JT JNQPSUBOU UP DPOTJEFS UIBU UIF GFBUVSF TFMFDUJPO NFUIPE XBT BQQMJFE UP öïǷ PG UIF DPN�
QMFUF EBUB 	O�öòô
 BOE MFGU UIF SFNBJOJOH òïǷ 	O�òñó
 GPS NPEFM USBJOJOH� ɨF OVNCFS PG
JOQVU WBSJBCMFT CFGPSF BOE BGUFS UIF GFBUVSF TFMFDUJPO TUFQ DBO CF TFFO JO UIF MFGU QBOFM PG
'JHVSF ó�ó� ɨF TFMFDUFE GFBUVSFT XFSF UIFO JODMVEFE BT JOQVU WBSJBCMFT GPS UIF NPEFM USBJO�
JOH TUFQ VTJOH NBDIJOF MFBSOJOH BQQSPBDIFT� "GUFS USBJOJOH XJUI TFWFSBM NBDIJOF MFBSOJOH
NPEFMT * FMFDUFE UP USBJO XJUI SBOEPN GPSFTU 	�×� �GPME DSPTT�WBMJEBUFE
 BT JU IBE B CFUUFS
PS TJNJMBS QFSGPSNBODF BNPOHTU BMM NFUIPET� 4FQBSBUF NPEFMT GPS FBDI PNJD UZQF PS NPEFMT
DPNCJOH CPUI UIF PNJDT WBSJBCMFT BOE DMJOJDBM NFBTVSFT XFSF EFWFMPQFE� ɨF QFSGPSNBODF
PG UIF NPEFMT XBT EFTDSJCFE VTJOH 30$"6$ 	TFF 'JHVSF ó�ó SJHIU QBOFM
� 0G BMM NPEFMT

óö
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'JHVSF ���� -FGU QBOFM� GFBUVSF TFMFDUJPO TUFQ QSJPS UP UIF NPEFM CVJMEJOH XJUI 5IF MFBTU BCTPMVUF TISJOLBHF BOE TFMFDUJPO PQFSBUPS
	-"440
 NFUIPE GPS PNJDT BOE UIF 1FBSTPO QBJSXJTF DPSSFMBUJPO GPS UIF DMJOJDBM WBSJBCMFT PG UIF *.* %*3&$5 DPNCJOFE
DPIPSUT� 3JHIU QBOFM� NPEFM QFSGPSNBODF NFBTVSFE CZ UIF SFDFJWFS PQFSBUJOH DIBSBDUFSJTUJD BSFB VOEFS UIF DVSWF
	30$"6$
 XJUI B ��� DPOmEFODF JOUFSWBM GPS FBDI PNJD NPEFM TFQBSBUFMZ PS QMVT DMJOJDBM NPEFMT�
'PS UIF DMJOJDBM EBUB �� PVU PG ��� UIF HFOFUJD 	(
 EBUB �� PVU PG ��� TJOHMF OVDMFPUJEF QPMZNPSQIJTNT 	4/1T
�
GPS UIF USBOTDSJQUPNJDT �� PVU PG ����� HFOFT� GPS UIF FYQMPSBUPSZ QSPUFPNJDT 	1
 �� PVU PG ��� QSPUFJOT� GPS UIF
UBSHFUFE NFUBCPMPNJDT 	.
 �� PVU PG ��� NFUBCPMJUFT XFSF TFMFDUFE BOE VTFE JO USBJOJOH NPEFMT�

UIF BEWBODFE NPEFM DPNQSJTFE PG DMJOJDBM EBUB QMVT BMM UIF PNJDT SFTVMUFE JO UIF IJHIFTU
30$"6$ 	ï�÷ó� øôǷ $* ï�÷ñ ï�÷õ
�

ɨF NPTU QSFEJDUJWF WBSJBCMFT XFSF FTUJNBUFE UISPVHI UIF �QFSNVUBUJPO BDDVSBDZ JNQPSU�
BODF� UFDIOJRVF XIJDI JT DBMDVMBUFE CBTFE PO UIF EFDSFBTF JO SBOEPN GPSFTU NPEFM QFSGPSN�
BODF XIFO FBDI WBSJBCMF JT SBOEPNMZ QFSNVUFE 	'JHVSF ó�ô SJHIU QBOFM
� 8F BMTP VUJMJ[FE UIF
FOTFNCMF GFBUVSF TFMFDUJPO 	&'4
 NFUIPE 	TFF 'JHVSFó�ô MFGU QBOFM
 XIJDI SBOLT UIF NPTU
JOGPSNBUJWF QSFEJDUPST CZ BDDVNVMBUJOH UIFJS JNQPSUBODF WBMVF GSPN EJĊFSFOU BQQSPBDIFT�
1FBSTPO�T QSPEVDU NPNFOU DPSSFMBUJPO 	1@DPS
 4QFBSNBO�T SBOL DPSSFMBUJPO 	4@DPS
 CFUB�
WBMVFT PG MPHJTUJD SFHSFTTJPO 	-PH3FH
 UIF FSSPS�SBUF CBTFE 	&3@3'
 BOE UIF (JOJ�JOEFY
CBTFE 	(JOJ@3'
 WBSJBCMF JNQPSUBODF NFBTVSFT PG UIF SBOEPN GPSFTU <ðóô>� #PUI NFUIPET
IBE B WFSZ TJNJMBS JNQPSUBODF MJTU IJHIMJHIUJOH CFUB�DFMM GVODUJPO BOE JOTVMJO TFOTJUJWJUZ BT
UIF NPTU JOGPSNBUJWF QSFEJDUPST PG BMM PNJDT BOE DMJOJDBM WBSJBCMFT JO UIF BEWBODFE NPEFM�

8F BMTP EFWFMPQFE UISFF DMJOJDBM NPEFMT XJUI WBSJBCMFT TFMFDUFE CBTFE PO MJUFSBUVSF BOE
HSBEFE UIFN PO UIFJS BDDFTTJCJMJUZ JO UIF DMJOJDBM TFUUJOHT� ɨFTF UISFF NPEFMT XFSF EF�
WFMPQFE PO EJBCFUFT OPO�EJBCFUFT BOE DPNCJOFE EBUBTFUT PG UIF *.* %*3&$5 BOE XFSF
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'JHVSF ���� 3JHIU QBOFM� UIF NPTU QSFEJDUJWF WBSJBCMFT XFSF FTUJNBUFE UISPVHI UIF iQFSNVUBUJPO BDDVSBDZ JNQPSUBODFw UFDI�
OJRVF XIJDI JT DBMDVMBUFE CBTFE PO UIF EFDSFBTF JO SBOEPN GPSFTU NPEFM QFSGPSNBODF XIFO FBDI WBSJBCMF JT SBO�
EPNMZ QFSNVUFE� -FGU QBOFM� UIF NPTU JOGPSNBUJWF QSFEJDUPST BSF SBOLFE WJB UIF FOTFNCMF GFBUVSF TFMFDUJPO 	&'4

NFUIPE <���> XIJDI BDDVNVMBUFT UIF JNQPSUBODF WBMVF GSPN EJGGFSFOU BQQSPBDIFT JODMVEJOH 1FBSTPO�T QSPEVDU
NPNFOU DPSSFMBUJPO 	1@DPS
 4QFBSNBO�T SBOL DPSSFMBUJPO 	4@DPS
 CFUB�WBMVFT PG MPHJTUJD SFHSFTTJPO 	-PH3FH
 UIF
FSSPS�SBUF CBTFE 	&3@3'
 BOE UIF (JOJ�JOEFY CBTFE 	(JOJ@3'
 WBSJBCMF JNQPSUBODF NFBTVSFT PG UIF SBOEPN GPSFTU�
"-5 BMBOJOF USBOTBNJOBTF� "45 BTQBSUBUF USBOTBNJOBTF� #BTBM*43 JOTVMJO TFDSFUJPO BU UIF CFHJOOJOH PG UIF PSBM HMVD�
PTF UPMFSBODF UFTU� NJYFE�NFBM UPMFSBODF UFTU� #.* CPEZ NBTT JOEFY� $MJOT NFBO JOTVMJO DMFBSBODF EVSJOH UIF PSBM
HMVDPTF UPMFSBODF UFTU�NJYFE NFBM UPMFSBODF UFTU DBMDVMBUFE BT 	NFBO JOTVMJO TFDSFUJPO
�	NFBO JOTVMJO DPODFOUSBUJPO
�
(MVDBHPONJO� GBTUJOH HMVDBHPO DPODFOUSBUJPO� (MVDPTF GBTUJOH HMVDPTF GSPN WFOPVT QMBTNB TBNQMFT� *OTVMJO GBTU�
JOH JOTVMJO GSPN WFOPVT QMBTNB TBNQMFT� 0(*4 PSBM HMVDPTF JOTVMJO TFOTJUJWJUZ JOEFY BDDPSEJOH UP UIF NFUIPE PG .BSJ
FU BM�� 5( GBTUJOH USJHMZDFSJEFT� 5PU(-1�NJO� DPODFOUSBUJPO PG GBTUJOH UPUBM (-1�� JO QMBTNB� 5XP*OTVMJO ��IPVS
JOTVMJO�

DPNQBSFE XJUI UISFF XFMM�LOPXO MJWFS GBU JOEJDFT� GBUUZ MJWFS JOEFY 	'-*
 IFQBUJD TUFBUPTJT
JOEFY 	)4*
 BOE OPO�BMDPIPMJD GBUUZ MJWFS EJTFBTF MJWFS GBU TDPSF 	/"'-%�-'4
 
� "NPOHTU
BMM NPEFM ò IBE UIF IJHIFTU 30$"6$ PG ï�÷ñ 	øôǷ $* ï�÷ð ï�÷ò
 JO UIF DPNCJOFE DPIPSUT
XJUI #.* XBJTU DJSDVNGFSFODF "-5 "45 5( GBTUJOH HMVDPTF GBTUJOH JOTVMJO BMDPIPM
DPOTVNQUJPO BOE EJBCFUFT TUBUVT BT UIF NPEFMT� JOQVU WBSJBCMFT�

4FWFSBM QFSGPSNBODF NFUSJDT JODMVEJOH TFOTJUJWJUZ TQFDJmDJUZ CBMBODFE BDDVSBDZ BOE 'ð
NFBTVSF XFSF DPOTJEFSFE BU EJĊFSFOU QSPCBCJMJUZ UISFTIPMET JO UIF SBOEPN GPSFTU NPEFM�T
PVUQVU� 0XJOH UP UIF NBOOFS JO XIJDI XF QFSDFJWFE UIFTF NPEFMT NJHIU CF VTFE JO UIF
DMJOJDBM TFUUJOH XF XFSF TFFLJOH NPEFMT XJUI CPUI IJHI TFOTJUJWJUZ BOE IJHI TQFDJmDJUZ�
UIFSFGPSF GPS PVS EFWFMPQFE NPEFMT 	NPEFMT ð�ò
 XF TVHHFTUFE DVU�PĊT PO UIF IJHIFTU PC�
TFSWFE CBMBODFE BDDVSBDZ 	BU ï�ó ï�õ BOE ï�ó GPS OPO�EJBCFUFT EJBCFUFT BOE UIF DPNCJOFE
DPIPSUT SFTQFDUJWFMZ
�

$POTJEFSJOH UIF BWBJMBCJMJUZ PG EBUB XF DPVME FYUFSOBMMZ WBMJEBUF NPEFMT ð BOE ñ VTJOH
6,## EBUBTFUT XIJDI IBE TJNJMBS QFSGPSNBODFT UP UIF *.* %*3&$5 POFT NPEFM ð XJUI

óø



30$"6$ PG ï�öð 	øôǷ $* ï�õø ï�öò
 BOE NPEFM ñ XJUI 30$"6$ PG ï�öø 	øôǷ $* ï�öö
ï�÷ï
� ɨF JOQVU WBSJBCMFT PG NPEFM ð XFSF #.* XBJTU DJSDVNGFSFODF BMDPIPM DPOTVNQUJPO
EJBCFUFT TUBUVT TZTUPMJD BOE EJBTUPMJD CMPPE QSFTTVSF 	4#1 %#1
� .PEFM ñ IBE #.* XBJTU
DJSDVNGFSFODF "-5 "45 5( GBTUJOH HMVDPTF BMDPIPM DPOTVNQUJPO BOE EJBCFUFT TUBUVT
BT JOQVU WBSJBCMFT�

*O PSEFS UP NBYJNJ[F BDDFTT UP PVS NPEFMT XF EFWFMPQFE B XFC JOUFSGBDF GPS /"'-% EJB�
HOPTJT VTJOH NPEFMT ð�ò BOE NBEF JU BWBJMBCMF POMJOF 	IUUQT���XXX�QSFEJDUMJWFSGBU�PSH
� 5P
DPODMVEF PVS SFTVMUT TVHHFTU UIF CFOFmUT PG UIF QSPQPTFE NPEFMT UP TDSFFO BU�SJTL QPQ�
VMBUJPOT GPS /"'-%� *O BEEJUJPO UIF EFSJWFE JNQPSUBODF MJTUT PG FBDI EBUB TFU 	DMJOJDBM
HFOFUJD USBOTDSJQUPNJD QSPUFPNJD BOE NFUBCPMPNJD
 XFSF IJHIMJHIUJOH UIF QSFWJPVT mOE�
JOHT BOE TVHHFTUJOH QPUFOUJBM NPMFDVMBS GFBUVSFT PG UIF /"'-% FUJPMPHZ�

ò 1BQFS ĚĚĚ

* DPNQMFUFE 1BQFS ĚĚĚ EVSJOH UIF mOBM GFX NPOUIT PG NZ 1I% TUVEJFT XJUI NFUIPET BOE
BOBMZTJT EFTJHO NBJOMZ EFUFSNJOFE CZ NF� ɨF BOBMZTFT XFSF QFSGPSNFE XJUI BOPUIFS NPSF
KVOJPS 1I% TUVEFOU XJUIJO NZ SFTFBSDI HSPVQ� ɨVT UIJT QSPKFDU HBWF NF UIF PQQPSUVOJUZ
UP QSBDUJDF TVQFSWJTJOH BOPUIFS TUVEFOU�T XPSL BOE UP TIBSF UIF LOPXMFEHF * IBE BDRVJSFE
EVSJOH NZ TUVEJFT XJUI PUIFS NFNCFST PG PVS SFTFBSDI HSPVQ�

ɨF NBJO QVSQPTF PG UIJT BOBMZTJT XBT UP TUVEZ UIF DBVTBM SFMBUJPOTIJQT CFUXFFO EZTNFUB�
CPMJD QSPDFTTFT BOE MJWFS GBU BDDVNVMBUJPO XIJDI NJHIU IFMQ XJUI CFUUFS VOEFSTUBOEJOH UIF
FUJPMPHZ PG /"'-% BOE 5ñ%� 5P BTTFTT UIF DBVTBM QBUIXBZT XF VUJMJ[FE UIF #/ NFUIPE
BOE UP WBMJEBUF PVS mOEJOHT XF VOEFSUPPL B TFSJFT PG UXP�TBNQMF .3 BOBMZTFT� 8F VUJMJ[FE
EBUB GSPN *.* %*3&$5 BOE 6,## XJUI LFZ JOQVU WBSJBCMFT JODMVEJOH BOUISPQPNFUSZ
MJGFTUZMF NFBTVSFT PG HMZDFNJB JOTVMJO BOE CFUB�DFMM GVODUJPO .3*�EFSJWFE BCEPNJOBM BOE
MJWFS GBU DPOUFOU CMPPE MJQJET MJWFS FO[ZNFT BOE TFWFSBM PUIFS CJPDIFNJTUSZ BTTBZT�

#FGPSF MFBSOJOH UIF TUSVDUVSBM QBUIXBZT CZ #/ XF VOEFSUPPL DMVTUFS BOBMZTFT PG UIF WBSJ�
BCMFT JO CPUI *.* %*3&$5 BOE 6,## EBUBTFUT BT JU XBT BOUJDJQBUFE UIBU UIF DMVTUFSFE
WBSJBCMFT XPVME BMTP CF MJOLFE UISPVHI UIF #/ BQQSPBDI� ɨF MFGU BOE SJHIU QBOFMT PG
'JHVSF ó�õ JMMVTUSBUF UIF IFBUNBQ DMVTUFS BNPOH UIF WBSJBCMFT PG *.* %*3&$5 DPNCJOFE
DPIPSUT BOE UIF 6,## SFTQFDUJWFMZ� )FBUNBQ QMPUT GSPN CPUI EBUBTFUT TVHHFTU BCEPNJOBM
GBU DPOUFOU #.* XBJTU BOE 5( BT B QPUFOUJBM DMVTUFS OPEF XJUI EJĊFSFOU NFBTVSFT PG
JOTVMJO EZOBNJDT POMZ QSFTFOU JO UIF *.* %*3&$5 DMVTUFS�

#/ BOBMZTFT XFSF UIFO VOEFSUBLFO VTJOH UIF TDPSF�CBTFE BQQSPBDI GPS CVJMEJOH UIF TUSVD�
UVSF PG UIF OFUXPSL TJODF UIFZ PGUFO QFSGPSN CFUUFS XJUI TNBMM TBNQMF TJ[FT <ðñõ>� ɨF
TUSVDUVSF TDPSFT XFSF PCUBJOFE VTJOH UIF #*$ NFUIPE BOE UIF IFVSJTUJD TFBSDI UPXBSET UIF
IJHIFTU�TDPSF TUSVDUVSF XBT EPOF UISPVHI UIF IJMM�DMJNCJOH UFDIOJRVF <ðóõ>� 5P mU B (BVT�
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'JHVSF ���� 5IF IFBUNBQ DMVTUFS BNPOH UIF WBSJBCMFT PG *.* %*3&$5 DPNCJOFE DPIPSUT BOE UIF 6, #JPCBOL QSFTFOUFE JO UIF
SJHIU BOE MFGU QBOFMT SFTQFDUJWFMZ 	EBUB BSF JOWFSTF OPSNBM USBOTGPSNFE
�
"-5 BMBOJOF USBOTBNJOBTF� "45 BTQBSUBUF USBOTBNJOBTF� #BTBM*43 JOTVMJO TFDSFUJPO BU UIF CFHJOOJOH PG UIF PSBM
HMVDPTF UPMFSBODF UFTU� NJYFE�NFBM UPMFSBODF UFTU� #JMSVCJO%JS %JSFDU CJMJSVCJO� #.* CPEZ NBTT JOEFY� $IPM $IP�
MFTUFSPM� $MJOT NFBO JOTVMJO DMFBSBODF EVSJOH UIF PSBM HMVDPTF UPMFSBODF UFTU�NJYFE NFBM UPMFSBODF UFTU DBMDV�
MBUFE BT 	NFBO JOTVMJO TFDSFUJPO
�	NFBO JOTVMJO DPODFOUSBUJPO
� %#1 NFBO EJBTUPMJD CMPPE QSFTTVSF� ((51 HBNNB�
HMVUBNZM USBOTQFQUJEBTF� (MVDBHPONJO� GBTUJOH HMVDBHPO DPODFOUSBUJPO� (MVDPTF GBTUJOH HMVDPTF GSPN WFOPVT
QMBTNB TBNQMFT� (MVDPTF4FOT HMVDPTF TFOTJUJWJUZ TMPQF PG UIF EPTFoSFTQPOTF SFMBUJOH JOTVMJO TFDSFUJPO UP HMVDPTF
DPODFOUSBUJPO� )C"�D IFNPHMPCJO "�$� )%- GBTUJOH IJHI�EFOTJUZ MJQPQSPUFJO DIPMFTUFSPM� *OTVMJO GBTUJOH JOTVMJO
GSPN WFOPVT QMBTNB TBNQMFT� -%- GBTUJOH MPX�EFOTJUZ MJQPQSPUFJO DIPMFTUFSPM� -JWFS*OnBN MJWFS JOnBNNBUJPO GBDUPS�
0(*4 PSBM HMVDPTF JOTVMJO TFOTJUJWJUZ JOEFY BDDPSEJOH UP UIF NFUIPE PG .BSJ FU BM�� 1BOD'BU QBODSFBT GBU� 1BOD*SPO
QBODSFBT JSPO� 4"5 TVCDVUBOFPVT BEJQPTF UJTTVF� 4#1 NFBO TZTUPMJD CMPPE QSFTTVSF� 5"5 UPUBM BEJQPTF UJTTVF� 5(
GBTUJOH USJHMZDFSJEFT� 5PU(-1�NJO� DPODFOUSBUJPO PG GBTUJOH UPUBM (-1�� JO QMBTNB� 5XP(MVDPTF ��IPVS HMVDPTF BGUFS
PSBM HMVDPTF UPMFSBODF UFTU�NJYFE�NFBM UPMFSBODF UFTU� 5XP*OTVMJO ��IPVS JOTVMJO� 7"5 WJTDFSBM BEJQPTF UJTTVF�

TJBO #/ XF VUJMJ[FE UIF JOWFSTF OPSNBMJ[FE OVNFSJD WBSJBCMFT XIFSF UIF QBSBNFUFST XFSF
EFUFSNJOFE CBTFE PO UIFJS NBYJNVN MJLFMJIPPE FTUJNBUF� ɨF MPDBM EJTUSJCVUJPO PG FBDI
OPEF DPVME UIFO CF EFmOFE BT B MJOFBS SFHSFTTJPO NPEFM CFDBVTF B (BVTTJBO #/ XBT VTFE�
0VS NBJO BJN XBT UP TUVEZ UIF EFUFSNJOBOUT PG FMFWBUFE MJWFS GBU DPOUFOU� BT TVDI XF TQF�
DJmDBMMZ GPDVTFE PO UIF MJOFBS SFHSFTTJPO SFTVMUT PG UIF MJWFS GBU OPEF� 5BCMF ó�ð TVNNBSJ[FT
UIF BTTPDJBUJPOT PG ð TUBOEBSE EFWJBUJPO 	4%
 PG DIBOHFT JO MJWFS GBU�T VQTUSFBN QBSFOUBM WBSJ�
BCMFT XJUI MJWFS GBU EJTDPWFSFE JO UIF *.* %*3&$5 	O�ðñõó
 BOE 6,## 	O�òõõö
 #/T�

5P EFUFSNJOF UIF NPTU TUBCMF #/ TUSVDUVSF NPEFM BWFSBHJOH XBT VOEFSUBLFO� EBUB XBT
mSTU CPPUTUSBQQFE BOE B #/ XBT CVJMU GPS FBDI TBNQMF� ɨFSFBGUFS BO BWFSBHFE NPEFM XBT
CVJMU XJUI UIF FEHFT� TUSFOHUIT BOE EJSFDUJPOBM QSPCBCJMJUJFT FTUJNBUFE GSPN UIF GSFRVFODZ
PG UIF PCTFSWFE BSDT	FEHFT
 BDSPTT BMM UIF CPPUTUSBQQFE #/T� ɨF MFGU BOE SJHIU QBOFMT PG
'JHVSF ó�ö EJTQMBZ UIF BWFSBHFE #/ PG *.* %*3&$5 BOE 6,## SFTQFDUJWFMZ SFTUSJDUFE
UP UIF TUSFOHUI BOE EJSFDUJPOBM QSPCBCJMJUJFT PG ≥ �.�� 8JUI B GPDVT PO MJWFS GBU XF BMTP

ôð



5BCMF ���� 5IF MJOFBS SFHSFTTJPO BTTPDJBUJPOT PG � TUBOEBSE EFWJBUJPO 	4%
 PG DIBOHFT JO MJWFS GBU�T VQTUSFBN QBSFOUBM WBSJBCMFT
XJUI MJWFS GBU EJTDPWFSFE JO UIF *.* %*3&$5 	O�����
 BOE 6,## 	O�����
 #/T� 4&� TUBOEBSE FSSPS�

β β4& Q�WBMVF

*.* %*3&$5

*OUFSDFQU ǻ�ȂǾǾF�ǹǿ ǻ�ǽǾǿF�ǹǻ ǹ�ȂȂȂȂǹǽ
7JTDFSBM BEJQPTF UJTTVF Ƿ Ǻ�ȂǺǹF�ǹǺ Ǽ�ǺȁǾF�ǹǻ ǻ�ȀǽF�ǹȂ ���
#.* LH/N� Ǻ�ǻǾȁF�ǹǺ Ǽ�ǹȁǾF�ǹǻ ǽ�ȁȂF�ǹǾ ���
ǻ�IPVS JOTVMJO QNPM�- ǻ�ǻǾǻF�ǹǺ ǽ�ǽǺǾF�ǹǻ Ǽ�ȂȁF�ǹȀ ���
#BTBM JOTVMJO TFDSFUJPO QNPM NJO−�N−� ǻ�ȂǺǹF�ǹǺ Ǽ�ǿȀǹF�ǹǻ Ǿ�ǾǺF�ǺǾ ���
*OTVMJO TFOTJUJWJUZ 	ǻ�IPVS 0(*4
 NM NJO−�N−� Ǻ�ȂǾȂF�ǹǺ Ǿ�ȁǺǿF�ǹǻ ǹ�ǹǹǹȀȁǼ ���

6, #JPCBOL

*OUFSDFQU �Ǻ�ǿǿ&�ǹǺ ȁ�Ȃǹ&�ǹǼ � ǻF�Ǻǿ ���
7JTDFSBM BEJQPTF UJTTVF Ƿ ȁ�Ǻǹ&�ǹǺ Ǻ�ȀǾ&�ǹǻ � ǻF�Ǻǿ ���
"MCVNJO H�- Ǻ�ǺǺ&�ǹǺ Ǻ�ǽȂ&�ǹǻ Ǻ�ǽȀF�ǺǼ ���
'BTUJOH HMVDPTF NNPM�- Ǻ�ǹǿ&�ǹǺ Ǽ�ǻǾ&�ǹǻ ǹ�ǹǹǺǺǾ ��
(MZDBUFE IFNPHMPCJO 	)C"ǺD
 NNPM�NPM Ǽ�ȂȀ&�ǹǻ Ǻ�ǻȂ&�ǹǻ ǹ�ǹǹǻǹǺ ��

DPOTJEFSFE JUT .BSLPW CMBOLFU UIBU JODMVEFT UIF OPEFT XJUI BEFRVBUF JOGPSNBUJPO UP TUBOE
BT B TFQBSBUF #/ 	QBSFOUT DIJMESFO BOE PUIFS QBSFOUT PG UIPTF DIJMESFO
� ɨF .BSLPW
CMBOLFU PG UIF MJWFS GBU OPEF BT IJHIMJHIUFE JO HSFFO JO 'JHVSF ó�ö JODMVEF WJTDFSBM GBU
BOE CBTBM JOTVMJO TFDSFUJPO SBUF BT QBSFOUT� "-5 MJWFS JSPO BOE ((51 BT DIJMESFO� 0(*4
UPUBM DPODFOUSBUJPO PG GBTUJOH UPUBM (-1�ð )C"ðD BOE TVCDVUBOFPVT GBU BT PUIFS QBSFOUT
PG DIJMESFO JO UIF *.* %*3&$5 #/ 	MFGU QBOFM
� 4JNJMBSMZ MJWFS GBU�T .BSLPW CMBOLFU GPS
UIF 6,## #/ JODMVEFT WJTDFSBM GBU BT B QBSFOU )%- "-5 BOE 5( BT DIJMESFO 8BJTU BOE
((51 BT PUIFS QBSFOUT PG DIJMESFO 	SJHIU QBOFM JO 'JHVSF ó�ö
�

'VSUIFSNPSF TFQBSBUF #/ BOBMZTFT XFSF DPOEVDUFE JO EJBCFUFT BOE OPO�EJBCFUFT DPIPSUT
PG UIF *.* %*3&$5 TUVEZ XJUI UIF HPBM PG JEFOUJGZJOH UIF TJNJMBS BOE EJĊFSFOU DBVTBM
QBUUFSOT JO UIF QSFTFODF BOE BCTFODF PG 5ñ%� ɨF MJWFS GBU�T .BSLPW CMBOLFU JODMVEFT CBTBM
JOTVMJO TFDSFUJPO SBUF MJWFS JSPO #.* WJTDFSBM BOE USVOL BCEPNJOBM GBU 	PCFTJUZ�SFMBUFE
WBSJBCMFT
 JO UIF OPO�EJBCFUFT DPIPSU  XIFSFBT JO UIF EJBCFUFT DPIPSU JU JODMVEFT NPSF
HMZDFNJD NFBTVSFT BOE MJWFS FO[ZNF WBSJBCMFT� "-5 ((51 "45 HMVDPTF TFOTJUJWJUZ )C"ðD
GBTUJOH HMVDPTF CBTBM JOTVMJO TFDSFUJPO SBUF BOE MJWFS JSPO

*O DPOKVODUJPO XJUI #/ BOBMZTJT XF DPOEVDUFE B TFSJFT PG CJEJSFDUJPOBM UXP�TBNQMF .3
BOBMZTJT UP TUVEZ UIF SFDJQSPDBM SFMBUJPOTIJQT CFUXFFO UIF #/ WBSJBCMFT� 8F VUJMJ[FE UIF
MBUFTU TVNNBSZ TUBUJTUJDT GSPN CPUI UIF (8"4 DBUBMPH 	òï
 BOE .3�$*&6 	òð
 SFTUSJDUFE
UP HFOPNFT PG &VSPQFBO BODFTUSZ BOE QSJPSJUJ[FE CBTFE PO UIF MBUFTU SFMFBTF BOE UIF TBNQMF
TJ[F� (FOFUJD WBSJBOUT BT *7T XFSF TFMFDUFE BU (8"4�UISFTIPME Q�WBMVF � � × ��−� BOE
XIFO OFFEFE QSPYJFT XJUI MJOLBHF EJTFRVJMJCSJVN BU S� ≥ �.� XFSF VTFE� ɨF *78 NFUIPE
GPS NVMUJQMF *7T BOE 8BME SBUJP NFUIPE GPS B TJOHMF *7 XFSF EFQMPZFE UP SVO UIF .3
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Important Avgerage bootstrap Simple with MB Both
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'JHVSF ���� "WFSBHFE #BZFTJBO OFUXPSL PG UIF CPPUTUSBQQFE TBNQMFT XJUI POMZ UIF BSDT XJUI TUSFOHUI BOE EJSFDUJPOBM QSPCBCJM�
JUJFT≥ �.� BNPOH UIF WBSJBCMFT PG UIF *.* %*3&$5 DPNCJOFE DPIPSUT BOE UIF 6, #JPCBOL QSFTFOUFE JO UIF MFGU BOE
SJHIU QBOFMT SFTQFDUJWFMZ 	EBUB BSF JOWFSTF OPSNBM USBOTGPSNFE
� 5IF .BSLPW CMBOLFU PG UIF MJWFS GBU OPEF XIJDI
JODMVEFT UIF OPEFT XJUI BEFRVBUF JOGPSNBUJPO UP TUBOE BT B TFQBSBUF #/ 	QBSFOUT DIJMESFO BOE PUIFS QBSFOUT PG
UIPTF DIJMESFO
 JT IJHIMJHIUFE JO HSFFO�
"-5 BMBOJOF USBOTBNJOBTF� "45 BTQBSUBUF USBOTBNJOBTF� #BTBM*43 JOTVMJO TFDSFUJPO BU UIF CFHJOOJOH PG UIF PSBM HMVD�
PTF UPMFSBODF UFTU� NJYFE�NFBM UPMFSBODF UFTU� #.* CPEZ NBTT JOEFY� $MJOT NFBO JOTVMJO DMFBSBODF EVSJOH UIF PSBM
HMVDPTF UPMFSBODF UFTU�NJYFE NFBM UPMFSBODF UFTU DBMDVMBUFE BT 	NFBO JOTVMJO TFDSFUJPO
�	NFBO JOTVMJO DPODFOUSB�
UJPO
� %#1 NFBO EJBTUPMJD CMPPE QSFTTVSF� ((51 HBNNB�HMVUBNZM USBOTQFQUJEBTF� (MVDBHPONJO� GBTUJOH HMVDBHPO
DPODFOUSBUJPO� (MVDPTF GBTUJOH HMVDPTF GSPN WFOPVT QMBTNB TBNQMFT� (MVDPTF4FOT HMVDPTF TFOTJUJWJUZ TMPQF PG
UIF EPTFoSFTQPOTF SFMBUJOH JOTVMJO TFDSFUJPO UP HMVDPTF DPODFOUSBUJPO� )C"�D IFNPHMPCJO "�$� )%- GBTUJOH IJHI�
EFOTJUZ MJQPQSPUFJO DIPMFTUFSPM� *OTVMJO GBTUJOH JOTVMJO GSPN WFOPVT QMBTNB TBNQMFT� 0(*4 PSBM HMVDPTF JOTVMJO TFOTJU�
JWJUZ JOEFY BDDPSEJOH UP UIF NFUIPE PG .BSJ FU BM�� 1BOD'BU QBODSFBT GBU� 1BOD*SPO QBODSFBT JSPO� 4"5 TVCDVUBOFPVT
BEJQPTF UJTTVF� 4#1 NFBO TZTUPMJD CMPPE QSFTTVSF� 5"5 UPUBM BEJQPTF UJTTVF� 5( GBTUJOH USJHMZDFSJEFT� 5PU(-1�NJO�
DPODFOUSBUJPO PG GBTUJOH UPUBM (-1�� JO QMBTNB� 5XP(MVDPTF ��IPVS HMVDPTF BGUFS PSBM HMVDPTF UPMFSBODF UFTU�NJYFE�
NFBM UPMFSBODF UFTU� 5XP*OTVMJO ��IPVS JOTVMJO� 7"5 WJTDFSBM BEJQPTF UJTTVF�

BOBMZTFT� ɨF .3 SFTVMUT XFSF DPOTJEFSFE TUBUJTUJDBMMZ TJHOJmDBOU JG UIF DBVTBM BTTPDJBUJPO
BNPOHTU *78 XFJHIUFE NFEJBO 	8.
 BOE .3�&HHFS XFSF EJSFDUJPOBMMZ DPODPSEBOU BOE
OPNJOBMMZ TUBUJTUJDBMMZ TJHOJmDBOU 	Q�ï�ïô
 BOE UIBU UIF *78 	NBJO NFUIPE
 QBTTFE UIF
#POGFSSPOJ DPSSFDUFE UISFTIPME 	Q�WBMVF ï�ïô�ñò � ñ�ñF−�
 XJUI OP TUBUJTUJDBM FWJEFODF PG
IFUFSPHFOFJUZ BOE�PS QMFJPUSPQZ� 'PMMPXJOH UIFTF DSJUFSJB UIF DPOEVDUFE .3 SFTVMUT TVH�
HFTUFE TFWFSBM OPNJOBM EJSFDUJPOBM BTTPDJBUJPOT CFUXFFO IFQBUJD CJPNBSLFST HMZDFNJD BOE
BEJQPTJUZ NFBTVSFT 	TVNNBSJ[FE JO 5BCMF ó�ñ
�

*O TVNNBSZ PVS BOBMZTFT JEFOUJmFE CBTBM JOTVMJO TFDSFUJPO SBUF BOE WJTDFSBM GBU BT UIF UXP
LFZ ESJWFST JO MJWFS GBU BDDVNVMBUJPO� *O BEEJUJPO UIF TFOTJUJWJUZ BOBMZTJT PO UIF *.* %*3�
&$5 DPIPSUT JEFOUJmFE B OFUXPSL NPTUMZ EPNJOBUFE CZ EZTHMZDFNJB JO UIF EJBCFUFT DPIPSU
XIFSFBT JO UIF OPO�EJBCFUFT DPIPSU JU XBT NBJOMZ DPOUSPMMFE CZ FYDFTT BEJQPTJUZ� .PSFPWFS
UIF #/ mOEJOHT XFSF NPTUMZ WBMJEBUFE CZ UIF DPOEVDUFE .3 BOBMZTFT XIFSF UIF HFOFUJD
JOTUSVNFOUT XFSF BWBJMBCMF UP UFTU GPS UIF EJSFDUJPOBM BTTPDJBUJPOT�
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Sampling frame (e.g. n=10,000)

GBR trial cohort

'JHVSF ���� (FOPUZQF�CBTFE SFDBMM 	(#3
 SBOEPNJ[FE DPOUSPMMFE USJBM BQQSPBDI JO XIJDI UIF HFOFUJD CVSEFO PG JOEJWJEVBMT JT
VTFE JO SFDSVJUJOH UXP HSPVQT PG QBSUJDJQBOUT� POF HSPVQ XJUI MPX (34 BOE UIF PUIFS XJUI IJHI (34�
#Z DPVSUFTZ PG 1SPG� 1BVM 8� 'SBOLT�

ó 1BQFS Ěħ

.BOZ DPNQMFY EJTFBTFT BSF BTTVNFE UP SFTVMU GSPN HFOF × FOWJSPONFOU JOUFSBDUJPOT� "M�
UIPVHI PCTFSWBUJPOBM TUVEJFT IBWF QSPWFO FĊFDUJWF GPS UIF EJTDPWFSZ PG JOUFSBDUJPOT UIPTF
mOEJOHT SFRVJSF WBMJEBUJPO JO 3$5T JG UIFZ BSF UP CF JOGPSNBUJWF JO DMJOJDBM QSBDUJDF� )PX�
FWFS UIF WBMJEBUJPO PG HFOF × FOWJSPONFOU JOUFSBDUJPO SFTVMUT GSPN FQJEFNJPMPHJDBM TUVEJFT
JO 3$5T JT VTVBMMZ IBNQFSFE CZ JOTVċDJFOU TUBUJTUJDBM QPXFS� *O QBQFS Ěħ XF IZQPUIFTJ[FE
UIBU VTJOH UIF (#3 BQQSPBDI UP EFTJHO UIF DMJOJDBM USJBMT DPNQBSFE UP 3$5T DBO IFMQ JN�
QSPWF TUBUJTUJDBM QPXFS XIFO UFTUJOH HFOF�FOWJSPONFOU�USFBUNFOU JOUFSBDUJPOT� "T TIPXO
JO 'JHVSF ó�÷ (#3 SFGFST UP UIF EFTJHO PG TUVEJFT JO XIJDI UIF HFOFUJD CVSEFO PG JOEJWJEVBMT
JT VTFE JO SFDSVJUJOH UXP HSPVQT PG QBSUJDJQBOUT� POF HSPVQ XJUI MPX (34 BOE UIF PUIFS
XJUI IJHI (34�

5P UFTU PVS IZQPUIFTJT XF DPOEVDUFE TJNVMBUJPO�CBTFE QPXFS DBMDVMBUJPOT GPDVTJOH PO UXP
EJĊFSFOU SFHSFTTJPO NPEFMT XJUI QBSBNFUFST UBLFO GSPN UXP EJĊFSFOU %11 TVC�TUVEJFT�

t QPXFS DBMDVMBUJPO GPS UIF JOUFSBDUJPO CFUXFFO (34 	DPNQSJTFE PG òñ SJTL 4/1T
 BOE
JOUFOTJWF MJGFTUZMF JOUFSWFOUJPO 	*-*
 JO BTTPDJBUJPO XJUI ð�ZFBS TNBMM -%- QBSUJDMF
MFWFMT BT UIF RVBOUJUBUJWF PVUDPNF WBSJBCMF JO B NVMUJWBSJBCMF MJOFBS SFHSFTTJPO NPEFM
	QFS BMMFMF JOUFSBDUJPO FĊFDU XBT FTUJNBUFE BT ï�ïò ONPM�M
 <ðïô>�

t QPXFS DBMDVMBUJPO GPS UIF JOUFSBDUJPO CFUXFFO WBSJBOU ST÷ïõôï÷ñ BU 4-$óö"ð BOE
NFUGPSNJO JO BTTPDJBUJPO XJUI UJNF UP EJBCFUFT JODJEFODF BT UIF PVUDPNF JO B $PY

ôó



QSPQPSUJPOBM IB[BSET SFHSFTTJPO NPEFM 	QFS BMMFMF JOUFSBDUJPO FĊFDU XBT FTUJNBUFE BT
)3 � ï�õ÷
 <ðïõ>�

8F DBMDVMBUFE TUBUJTUJDBM QPXFS HJWFO EJĊFSFOU TBNQMF TJ[FT GPS B (#3 USJBM BOE DPNQBSFE
JU XJUI UIF DPOWFOUJPOBM 3$5 TFUUJOH� .BUIFNBUJDBMMZ UIF NVMUJWBSJBCMF MJOFBS SFHSFTTJPO
NPEFM DBO CF FYQSFTTFE BT�

: = β� +
N∑

J=�
(βJ × 9J) + ϵ, ϵ ∼ /(�,σ�), 	ó�ð


XIFSF : JT UIF PVUDPNF�EFQFOEFOU WBSJBCMF EFTDSJCFE CZ B DPNCJOBUJPO PG QSFEJDUPST� JO�
EFQFOEFOU WBSJBCMFT 	9J
 β� JT UIF JOUFSDFQU BOE βJ EFOPUFT UIF FĊFDU TJ[F QFS FBDI QSF�
EJDUPS BOE ϵ JT UIF VOFYQMBJOFE FSSPS OPSNBMMZ EJTUSJCVUFE XJUI NFBO�ï BOE WBSJBODF σ�
NFBTVSJOH UIF EJĊFSFODF CFUXFFO UIF PCTFSWFE BOE UIF QSFEJDUFE :� 4JNJMBSMZ XF NPEFMFE
UIFð�ZFBS TNBMM -%- QBSUJDMF MFWFMT XJUI (34× *-* JOUFSBDUJPOT BT : = β�+(β*-*×9*-*)+
(β4/1T×94/1T)+ (β*OUFSBDUJPO×94/1T×*-*)+ ϵ� #PUI ;FSP�0OF BOE TUBOEBSE FSSPS NFUIPET
	SFBE NPSF PO $IBQUFS ò � 4FDUJPO ò
 XFSF VUJMJ[FE JO UIF QPXFS DBMDVMBUJPO PG UIF MJOFBS
SFHSFTTJPO NPEFM 	ZJFMEJOH UIF TBNF QPXFS FTUJNBUFT
�

$PY QSPQPSUJPOBM IB[BSET SFHSFTTJPO NPEFMT BT B DMBTT PG TVSWJWBM NPEFMT DBO CF NBUIFNBU�
JDBMMZ FYQSFTTFE UISPVHI UIF IB[BSE GVODUJPO BT GPMMPXT�

I(U|Y) = I�(U) +×FYQ(βY), 	ó�ñ


XIFSF IB[BSE SBUF I	U]Y
 JT UIF QSPCBCJMJUZ UIBU BO FWFOU XJMM PDDVS BU UJNF U HJWFO UIF SJTL
GBDUPST BOE JOEFQFOEFOU WBSJBCMFT 	Y
 β JT B WFDUPS PG FĊFDU TJ[FT BOE I�(U) JT UIF CBTFMJOF
IB[BSE XJUI Y FRVBM UP [FSP� 'PS UIF TJNVMBUJPO QVSQPTF UIF IB[BSE GVODUJPO OFFET UP
CF DPOWFSUFE UP JUT TVSWJWBM UJNF FRVJWBMFOU XIJDI JT UIF UJNF UIBU QBTTFT CFGPSF BO FWFOU
PDDVST UP BO JOEJWJEVBM� 8F UPPL UIF #FOEFS FU BM� <ðóö> BQQSPBDI GPS TJNVMBUJOH UIF
TVSWJWBM UJNFT JO PVS BOBMZTFT DPOTJEFSJOH UIF UISFF EJĊFSFOU CBTFMJOF IB[BSE EJTUSJCVUJPO
NPEFMT 	J�F� 8FJCVMM (PNQFSU[ FYQPOFOUJBM TFF UIF &RVBUJPOT ó�ò�ó�ô
�

8FJCVMM : 5 = − MPH(6)
λ× FYQ(βY)

,λ =
�
�

	ó�ò


&YQPOFOUJBM : 5 = −[
MPH(6)

λ× FYQ(βY)
]

�
ν , ν =

�
σ
,λ = FYQ(−�σ) 	ó�ó


(PNQFSU[ : 5 =
�
α
MPH[� − αMPH(6)

λ
FYQ(βY)],α =

Ż√
�σ

,λ = αFYQ(−γ − α�), 	ó�ô


ôô



XIFSF 5 SFQSFTFOUT UIF TVSWJWBM UJNFT EFTDSJCFE CZ B WFDUPS PG JOEFQFOEFOU WBSJBCMFT 	Y

XJUI β BT B WFDUPS PG UIFJS FĊFDU TJ[FT 6 JT UIF VOJGPSN EJTUSJCVUJPO PO UIF JOUFSWBM <ïð>
� JT UIF NFBO PG UJNF WBMVFT σ JT UIF TUBOEBSE EFWJBUJPO PG UIF UJNF WBMVFT γ JT UIF &VMFS�T
DPOTUBOU ≈ ï�ôööñ BOE Ż ≈ ò�ðóðôø� 4JNJMBSMZ XF NPEFMFE UIF UJNF UP EJBCFUFT JODJEFODF
XJUI ST�������×NFUGPSNJO JOUFSBDUJPO XJUI βY WBMVFT EFmOFE BT (βNFUGPSNJO×9NFUGPSNJO)+
(βST�������×9ST�������)+(β*OUFSBDUJPO×9ST�������×NFUGPSNJO) BOE VTJOH UIF (PNQFSU[ NPEFM
BT JU ZJFMEFE JO CFUUFS mUUJOH TVSWJWBM UJNFT BDDPSEJOH UP %11 EBUB� "DDPSEJOHMZ UIF TUBU�
JTUJDBM QPXFS GPS UIF $PY SFHSFTTJPO NPEFMT XBT FTUJNBUFE UISPVHI UIF ;FSP�0OF NFUIPE�

ɨSPVHI PVS TJNVMBUJPO�CBTFE QPXFS DBMDVMBUJPO CPUI TUVEJFT TIPXFE IJHIFS TUBUJTUJDBM
QPXFS JO (#3 TFUUJOH JO DPNQBSJTPO XJUI UIF DPOWFOUJPOBM SBOEPN TBNQMJOH� 5P BDIJFWF
UIF ÷ïǷ TUBUJTUJDBM QPXFS JO UFTUJOH UIF JOUFSBDUJPO CFUXFFO UIF ST÷ïõôï÷ñ WBSJBOU BOE
NFUGPSNJO PO EJBCFUFT JODJEFODF ∼ ���� JOEJWJEVBMT XFSF SFRVJSFE UISPVHI UIF (#3
BQQSPBDI XIFSFBT BSPVOE ∼ ���� JOEJWJEVBMT XFSF SFRVJSFE JO UIF DPOWFOUJPOBM TFU�
UJOH� 4JNJMBSMZ UP EFUFDU UIF JOUFSBDUJPO CFUXFFO (34 	DPNQSJTFE PG òñ SJTL 4/1T
 BOE
*-* 	∼ ���
 JOEJWJEVBMT XFSF SFRVJSFE JO UIF (#3 BQQSPBDI XIFSFBT BSPVOE mWF UJNFT
	∼ ����
 JOEJWJEVBMT XFSF SFRVJSFE XIFO QBSUJDJQBOUT XFSF SBOEPNMZ TFMFDUFE XJUIPVU
DPOTJEFSJOH UIFJS HFOFUJD CBDLHSPVOE�

$POTJEFSJOH UIBU UIF TUBUJTUJDBM QPXFS UP UFTU UIF HFOF�FOWJSPONFOU�USFBUNFOU JOUFSBDUJPOT
EFQFOET PO GBDUPST TVDI BT UIF BMMFMF GSFRVFODZ PG UIF HFOFUJD WBSJBOUT UIF TJ[F PG UIFJS JOUFS�
BDUJPO FĊFDUT UIF JOJUJBM TBNQMJOH GSBNF BOE UIF FSSPS MFWFM JO UIF PVUDPNF NFBTVSFNFOU
XF EFmOFE EJĊFSFOU TDFOBSJPT UP TUVEZ UIF FĊFDU PG UIFTF GBDUPST JO (#3 QPXFS� "MNPTU
BMM TDFOBSJPT TIPXFE BO JODSFBTFE TUBUJTUJDBM QPXFS XIFO EFTJHOJOH UIF USJBM WJB UIF (#3
BQQSPBDI JO DPNQBSJTPO XJUI UIF DPOWFOUJPOBM BQQSPBDI XJUI B SBOEPN TBNQMJOH PG UIF
QBSUJDJQBOUT�

'JHVSF ó�ø JMMVTUSBUFT UIF FĊFDU PG UIF JOJUJBM TBNQMJOH GSBNF 	O� ôïïï ðïïïï ôïïïï
ðïïïïï BOE ôïïïïï
 PO UIF TUBUJTUJDBM QPXFS PG UIF JOUFSBDUJPO FĊFDU JO CPUI (#3 BOE
DPOWFOUJPOBM BQQSPBDIFT GPS UIF $PY SFHSFTTJPO NPEFM 	BT EFmOFE BCPWF
� "T JU TIPXT JO�
DSFBTJOH UIF JOJUJBM TBNQMJOH GSBNF SFTVMUT JO QPXFS JODSFBTF XIFO QBSUJDJQBOUT BSF SFDSVJUFE
GSPN UIF FYUSFNFT PG UIF (34 EJTUSJCVUJPO GPS FYBNQMF UP SFBDI UIF ÷ïǷ QPXFS O∼ ���
JOEJWJEVBMT BSF SFRVJSFE XJUI BO JOJUJBM TBNQMJOH GSBNF PG ôïïïïï JOEJWJEVBMT XIFSFBT
O∼ ��� JOEJWJEVBMT BSF SFRVJSFE XJUI BO JOJUJBM TBNQMJOH GSBNF PG ðïïïï JOEJWJEVBMT
�
)PXFWFS JU IBT OP FĊFDU PO UIF JOUFSBDUJPO QPXFS XIFO QBSUJDJQBOUT BSF SBOEPNMZ TFMFD�
UFE JO UIF DPOWFOUJPOBM TFUUJOH XJUI OP FNQIBTJT PO UIFJS (34�

*O TVNNBSZ VTJOH QBSBNFUFST GSPN %11�T QVCMJTIFE TUVEJFT BOE BMTP TFWFSBM EJWFSTF TDFO�
BSJPT GPS UJNF�UP�FWFOU BOE RVBOUJUBUJWF PVUDPNF WBSJBCMFT PVS TJNVMBUJPO�CBTFE QPXFS
DBMDVMBUJPOT TIPXFE UIBU UIF (#3 BQQSPBDI JT JO NPTU DBTFT B NPSF QPXFSGVM BQQSPBDI JO
DPNQBSJTJPO XJUI UIF DPOWFOUJPOBM NFUIPET XIFO EFTJHOJOH UIF DMJOJDBM USJBMT UP UFTU UIF
HFOF�USFBUNFOU�FOWJSPONFOU JOUFSBDUJPO FĊFDU�

ôõ



'JHVSF ���� 5IF FGGFDU PG JOJUJBM TBNQMJOH GSBNF 	O� ���� ����� ����� ������ BOE ������
 JO HFOPUZQF�CBTFE SFDBMM 	(#3

BOE DPOWFOUJPOBM SBOEPN TBNQMJOH BQQSPBDIFT PO TUBUJTUJDBM QPXFS PG HFOF�FOWJSPONFOU�USFBUNFOU JOUFSBDUJPO JO
B $PY QSPQPSUJPOBM IB[BSET SFHSFTTJPO NPEFM�
-FGU QBOFM TIPXT UIF HFOFUJD SJTL TDPSF 	(34
 IJTUPHSBN GPS EJGGFSFOU JOJUJBM TBNQMJOH GSBNFT 	O� ���� ����� �����
������ BOE ������
 PG �� SBOEPN HFOFUJD WBSJBOUT�

*SPOJDBMMZ UIF MBTU QBQFS PG UIJT UIFTJT JT UIF mSTU QSPKFDU PG NZ 1I% TUVEJFT� *OEFFE * TUBSUFE
XPSLJOH PO UIJT QSPKFDU BT NZ NBTUFS UIFTJT BOE CFJOH MFTT FYQFSJFODFE * SFDFJWFE UIF NPTU
TVQFSWJTJPO PG BMM QBQFST EVSJOH UIJT QSPKFDU� * EJE NPTU PG UIF TUBUJTUJDBM BOBMZTJT TJNVMBUJPO�
CBTFE QPXFS DBMDVMBUJPOT BOE * BMTP EFWFMPQFE B XFC JOUFSGBDF GPS QPXFS DBMDVMBUJPO JO
EFTJHOJOH DMJOJDBM USJBMT UP WBMJEBUF UIF HFOF� FOWJSPONFOU�USFBUNFOU JOUFSBDUJPO IZQPUIFTFT
GSPN FQJEFNJPMPHJDBM TUVEJFT� *U DPWFST CPUI MJOFBS BOE $PY SFHSFTTJPO NPEFMT XJUI VTFS�
EFmOFE 4/1T PS (34 QBSBNFUFST 	?iiTb,ff;#`@TQr2`X+`+XK2/XHmXb2f
�

ô 0WFSBMM TVNNBSZ BOE DPODMVTJPOT

ɨF VMUJNBUF PCKFDUJWF PG BMM GPVS QBQFST JODMVEFE JO UIJT UIFTJT JT JNQSPWJOH QSFEJDUJPO BOE
DBVTBM JOGFSFODF GPS EJTFBTFT PG NFUBCPMJD EZTIPNFPTUBTJT� * GPDVTFE PO /"'-% BOE 5ñ%
UXP QFSWBTJWF DPNQMFY BOE JOUFSSFMBUFE NFUBCPMJD BCOPSNBMJUJFT UIBU DBVTF TFSJPVT IFBMUI
DPNQMJDBUJPOT BOE TVĊFSJOH GPS UIF BĊFDUFE QFSTPO BOE JNQPTF TVCTUBOUJBM FDPOPNJD BOE
DMJOJDBM CVSEFOT GPS NBOZ TPDJFUJFT BSPVOE UIF XPSME� ɨFTF DPOEJUJPOT BSF TUSPOHMZ SFMBUFE
BT EFTDSJCFE JO UIPVTBOET PG QVCMJTIFE TUVEJFT� )PXFWFS UIF NFDIBOJTNT VOEFSMZJOH UIFTF
UIF JOUFSQMBZ CFUXFFO UIFTF EJTFBTFT JT QPPSMZ VOEFSTUPPE� (JWFO UIBU VOEFSTUBOEJOH UIF
FUJPMPHZ PG UIFTF EJTFBTFT NJHIU BJE UIFJS EJBHOPTJT QSFWFOUJPO BOE USFBUNFOU XF TFU BCPVU
JOWFTUJHBUJOH GBUUZ MJWFS BOE HMVDPTF EZTSFHVMBUJPO UIF SFTVMUT PG XIJDI BSF EFTDSJCFE JO UIF
QBQFST JODMVEFE JO UIJT 1I% UIFTJT� 4QFDJmDBMMZ XF BUUFNQUFE UP BEESFTT UIFTF HPBMT BT
GPMMPXT�

ôö



t %JBHOPTJT� *O QBQFS ĚĚ B TFSJFT PG NBDIJOF MFBSOJOH�CBTFE QSFEJDUJPO NPEFMT GPS UIF
EJBHOPTJT PG GBUUZ MJWFS XFSF EFWFMPQFE VTJOH EJĊFSFOU DPNCJOBUJPOT PG DPNQMFY JO�
QVU EBUB JODMVEJOH DMJOJDBM BOE NVMUJ�PNJD EBUBTFUT� ɨF EJBHOPTUJD NPEFMT DPVME CF
QPUFOUJBMMZ VTFE GPS TDSFFOJOH BU�SJTL QPQVMBUJPOT GPS UIF EJBHOPTJT PG /"'-%� 0VS
mOEJOHT IJHIMJHIU CFUB�DFMM GVODUJPO BOE JOTVMJO TFOTJUJWJUZ BT UIF NPTU JOGPSNBUJWF
QSFEJDUPST JO UIF EFWFMPQFE EJBHOPTUJD NPEFMT�

t 1SFWFOUJPO� 8IJMF JU JT PGUFO OPU OFDFTTBSZ UP VOEFSTUBOE UIF DBVTBM CBTJT PG BTTPDJ�
BUJPOT UIBU BSF VTFGVM GPS QSFEJDUJPO BOE EJBHOPTJT JOUFSWFOJOH UP QSFWFOU UIF EJTFBTFT
SFRVJSFT BO VOEFSTUBOEJOH PG DBVTBM QBUIXBZT BOE NFDIBOJTNT PG BDUJPO� 5P BEESFTT
UIJT QBQFS ĚĚĚ VTFE DBVTBM JOGFSFODF NFUIPET UP FYBNJOF B SBOHF PG QVUBUJWF DBVTBM
BTTPDJBUJPOT VOEFSMZJOH UIF EFWFMPQNFOU PG GBUUZ MJWFS� UIF SFTVMUT TIPX UIBU CBTBM JO�
TVMJO TFDSFUJPO BOE WJTDFSBM GBU BDDVNVMBUJPO BSF LFZ ESJWFST� ɨJT BOBMZUJDBM NFUIPE
XBT IZQPUIFTJT�GSFF BOE EBUB�ESJWFO� IPXFWFS XJUIJO UIF TBNF DPOUFYU QBQFS Ě XBT
CVJMU PO UFTUJOH B EFmOFE IZQPUIFTJT 	LOPXO BT UIF UXJO�DZDMF IZQPUIFTJT
 XIFSF
UIF FĊFDU PG QIZTJDBM BDUJWJUZ PO HMVDPTF SFHVMBUJPO XBT TUVEJFE CZ UFTUJOH UIF NFEJ�
BUFE QBUIXBZT� ɨF SFTVMUT TIPXFE NFEJBUJPOT UISPVHI CBTBM JOTVMJO TFDSFUJPO SBUF
JOTVMJO TFOTJUJWJUZ BOE MJWFS GBU BDDVNVMBUJPO�

t 5SFBUNFOU� 3$5T BSF PGUFO VTFE UP BTTFTT UIF FċDBDZ PG B HJWFO USFBUNFOU CVU UIFZ
DBO CF FYUSFNFMZ FYQFOTJWF BOE UJNF�DPOTVNJOH� ɨVT NBOZ TUBLFIPMEFST BSF FBHFS
GPS NFUIPET UIBU IFMQ PQUJNJ[F UIF EFTJHO PG DMJOJDBM USJBMT UP SFEVDF DPTUT BOE UJNF
UP DPNQMFUJPO� *O QBQFS Ěħ (#3 DMJOJDBM USJBMT XIFSF UIF QBSUJDJQBOUT BSF TFMFDUFE
CBTFE PO UIFJS HFOFUJD DIBSBDUFSJTUJDT XFSF TJNVMBUFE BOE DPNQBSFE XJUI 3$5T JO
UFSNT PG UIFJS TUBUJTUJDBM QPXFS BOE UIF SFRVJSFE TBNQMF TJ[FT� ɨF BOBMZTJT TIPXFE
UIBU (#3 USJBMT BSF VOEFS NBOZ TDFOBSJPT NPSF QPXFSGVM UIBO DPOWFOUJPOBM USJBMT
GPS UFTUJOH HFOF�USFBUNFOU JOUFSBDUJPOT�

ɨSPVHI *.* %*3&$5 BOE 6, #JPCBOL XF IBE BDDFTT UP NVMUJ�PNJDT EBUB FYUFOTJWF
FOWJSPONFOUBM FYQPTVSFT BOE CJPMPHJDBM JOUFSNFEJBUFT XJUIJO XIJDI PVS QSPKFDUT XFSF
DPOEVDUFE� ɨF GVOEBNFOUBM DIBMMFOHF XBT JO VUJMJ[JOH UIFTF EJWFSTF EBUBTFUT UP VOEFSTUBOE
UIF BGPSFNFOUJPOFE DPOEJUJPOT XIJDI XF BUUFNQUFE UP PWFSDPNF UISPVHI DVUUJOH�FEHF
NBDIJOF MFBSOJOH TUBUJTUJDBM BOE CJPJOGPSNBUJDT NFUIPET�

õ 'VUVSF QFSTQFDUJWFT

&YUFOTJPO PG UIF QSPKFDUT QSFTFOUFE JO UIJT UIFTJT DBO CF DPOTJEFSFE JO B GFX BTQFDUT�

t "T JO QBQFS Ě XJUI UIF IFMQ PG 4&. NPEFMT XF DBO UFTU PUIFS QSPQPTFE IZQPUIFTFT
XIFO EBUB BMMPXT� 0OF QPUFOUJBM IZQPUIFTJT JT UP UFTU UIF HFOFUJDBMMZ�ESJWFO /"'-%

ô÷



BOE NFUBCPMJD /"'-% 	QSPQPTFE CZ -JV FU BM� SFBE NPSF PO $IBQUFS ð � 4FDUJPO
ñ
 JO DBVTBM BTTPDJBUJPO XJUI 5ñ% BOE PCFTJUZ UISPVHI 4&. NPEFMT UP BTTFTT UIF
NPEFM�T HPPEOFTT PG mU� $POTJEFSJOH UIF BWBJMBCJMJUZ PG EBUB TVDI BOBMZTJT JT QPTTJCMF
JO CPUI *.* %*3&$5 BOE 6,## UIBU XF IBWF BDDFTT UP�

t 0OF PG PVS MJNJUBUJPOT XBT UIBU XPSLJOH XJUI 4&. NPEFMT SFRVJSFE DPNQMFUF DBTF
EBUB XIJDI ESPQQFE PVS TBNQMF TJ[FT TJHOJmDBOUMZ� *O QBQFS Ě UIJT XBT NBJOMZ EVF
UP UIF QIZTJDBM BDUJWJUZ EBUB JO UIF *.* %*3&$5 DPIPSUT BOE UP SFUBJO UIF TBNQMF
TJ[F POF BQQSPBDI UP CF DPOTJEFSFE BT B GVUVSF BOBMZTJT JT JNQVUBUJPO�

t *O QBQFS ĚĚ XF NBJOMZ QSFTFOUFE PVS SFTVMUT CZ SBOEPN GPSFTU BOBMZTFT UIBU BT B UZQJDBM
NBDIJOF MFBSOJOH UPPM QSFDJTF FĊFDU TJ[F WBMVFT QFS WBSJBCMF PS B GPSNVMB GPS UIF
EFWFMPQFE NPEFMT DPVME OPU CF SFQPSUFE� 0OF BQQSPBDI UP NJUJHBUF UIJT BOE VOMPDL
UIF IJEEFO CPY PG SBOEPN GPSFTU DBO CF VOEFSUBLJOH UIF EFDJTJPO USFF BQQSPBDI UP
TIPX IPX UIF CSBODIFT BOE OPEFT BSF EFmOFE GPS EJĊFSFOU DVU�PĊ WBMVFT QFS WBSJBCMF�
ɨF JOUFOUJPO JT OPU GPS SFQPSUJOH B QSFDJTF FĊFDU FTUJNBUF CVU POMZ UP HFU BO JEFB
PG IPX B USFF XJUI BMM UIF WBSJBCMFT XPVME MPPL MJLF JO POF PG UIF USFFT PG B SBOEPN
GPSFTU�

t "OPUIFS BQQSPBDI UP IFMQ XJUI TJNQMJGZJOH UIF EFWFMPQFE NPEFMT JO QBQFS ĚĚ DPVME
CF MJNJUJOH UIF PNJDT NPEFMT UP POMZ UIF WFSZ UPQ TVCTFU PG UIF -"440 QSFEJDUPST�
ɨFTF NPEFMT DPVME UIFO CF JNQMFNFOUFE JO UIF XFC JOUFSGBDF GPS UIF SFTFBSDIFST�
BDDFTT�

t 0OF PG UIF MJNJUBUJPOT PG QBQFS ĚĚ XBT DBUFHPSJ[JOH UIF DPOUJOVPVT MJWFS GBU EBUB JOUP
UXP HSPVQT BT XF EJE OPU IBWF FOPVHI QPXFS UP EFWFMPQ UIF QSFEJDUJPO NPEFMT PO
UIF DPOUJOVPVT EBUB� *OEFFE XF EJE BUUFNQU UP EFWFMPQ PVS NPEFMT JO ó DMJOJDBM
DBUFHPSJFT PG MJWFS GBU QFSDFOUBHF 	�ñǷ ñǷ�ôǷ �ôǷ�ðõǷ BOE �ðõǷ
 ZFU XF EJE OPU
SFBDI UIF EFTJSFE QSFEJDUJPO QPXFS� "T B DPOUJOVVN PG UIJT QSPKFDU BOE GVSUIFS TUVEZ
UIFTF DBUFHPSJFT POF DBO DPOTJEFS DMVTUFSJOH BOBMZTJT 	TVDI BT IFBUNBQ
 BU FBDI PG
UIF MJWFS GBU TUBSUB UP mOE PVU UIF LFZ QSFEJDUPST PG FBDI�

t #FJOH DPNQMFUFE EVSJOH UIF MBTU GFX NPOUIT PG NZ 1I% TUVEJFT 1BQFS ĚĚĚ DBO CF
GVSUIFS JNQSPWFE QSJPS UP QVCMJDBUJPO� *O QBQFS ĚĚĚ CBTBM JOTVMJO TFDSFUJPO SBUF BOE
WJTDFSBM GBU BQQFBSFE UP CF LFZ EFUFSNJOBOUT PG MJWFS GBU� 0OF QPTTJCMF BEEJUJPO UP
UIF DVSSFOU XPSL DPVME CF TUVEZJOH UIFTF UXP GBDUPST BU EJĊFSFOU TUBHFT PG UIF MJWFS
GBU QSPHSFTTJPO 	�ñǷ ñǷ�ôǷ �ôǷ�ðõǷ BOE �ðõǷ
�

t *O QBQFS ĚĚĚ XF POMZ DPOTJEFSFE UIF DMJOJDBM WBSJBCMFT JO UIF OFUXPSL BOE UIJT XPSL
DBO CF FYUFOEFE UP EJĊFSFOU MBZFST PG PNJDT� *OEFFE UIF TFMFDUFE PNJD GFBUVSFT GSPN
QBQFS ĚĚ DBO CF FYQMPJUFE IFSF BOE GVSUIFS TUVEJFE JO OFUXPSL BOBMZTFT UP mOE PVU
UIF JOUFSBDUJOH GBDUPST�

ôø



t "T BOPUIFS SFTFBSDI RVFTUJPO UIF MFBO QBSUJDJQBOUT XJUI GBUUZ MJWFS DPVME CF TUVEJFE
HFOFUJDBMMZ BOE NFUBCPMJDBMMZ BOE CF DPNQBSFE XJUI UIPTF OPO�MFBO XJUI GBUUZ MJWFS�
ɨJT DBO CF JOWFTUJHBUFE UISPVHI CPUI *.* %*3&$5 BOE 6,## EBUBTFUT�

t ɨSPVHI PVS 6,## BQQMJDBUJPO XF EJE OPU IBWF BDDFTT UP UIF GVMM BCEPNJOBM .3*
EBUB 	O ∼ ��, ���
 BOE XF POMZ IBE BDDFTT UP ∼ �, ��� JNBHJOH EBUB� )FSF UIF
EFWFMPQFE NPEFMT JO QBQFS ĚĚ DBO CF FYQMPJUFE UP QSFEJDU MJWFS GBU QFSDFOUBHF UP CF
VTFE JO QBQFS ĚĚĚ BOE PODF XF IBWF BDDFTT UP UIF GVMM EBUB XF DBO WBMJEBUF UIF NPEFMT�
*G XF DPVME QBTT UIF WBMJEBUJPO XF DBO FWFO GVSUIFS DPOTJEFS FTUJNBUJOH UIF MJWFS
GBU EBUB GPS UIF XIPMF 6,## QBSUJDJQBOUT 	∼ ���, ���
 GPS UIPTF XF IBWF HFOFUJD
BOUISPQPNFUSJD BOE NPTU PG UIF CMPPE CJPNBSLFST BWBJMBCMF�

t &TUJNBUJOH UIF MJWFS GBU EBUB UISPVHI UIF EFWFMPQFE NPEFMT JO QBQFS ĚĚ DBO BMTP CF
DPOTJEFSFE GPS UIF *.* %*3&$5 MPOHJUVEJOBM EBUB XIFSF XF MBDL MJWFS GBU EBUB CVU
XF IBWF UIF LFZ HMZDFNJD BOE BOUISPQPNFUSJD EBUB NFBTVSFE BU EJĊFSFOU UJNF QPJOUT�
ɨJT BMMPXT VT UP GVSUIFS TUVEZ UIF MJWFS GBU QSPHSFTTJPO BU EJĊFSFOU TUBHFT PG UIF
DPOEJUJPO�

t -PHJTUJD SFHSFTTJPO NPEFMT BSF TUJMM POF PG UIF DPNNPOMZ VTFE SFHSFTTJPO NPEFMT JO
FQJEFNJPMPHJDBM TUVEJFT GPS TUVEZJOH UIF CJOBSZ PVUDPNFT� *O PVS TJNVMBUJPO BOB�
MZTFT PG QBQFS Ěħ XF POMZ DPOTJEFSFE UIF $PY QSPQPSUJPOBM IB[BSE SFHSFTTJPO NPEFM
BT JU DPOUBJOT NPSF JOGPSNBUJPO 	XJUI B UJNF�UP�FWFOU DPOUJOVPVT PVUDPNF
 UIBO
B MPHJTUJD SFHSFTTJPO NPEFM 	XJUI B CJOBSZ FWFOU BT PVUDPNF
� )PXFWFS DPOTJEFS�
JOH UIF QPQVMBSJUZ PG UIF MPHJTUJD SFHSFTTJPO NPEFMT UIJT DBO CF BEEFE UP PVS POMJOF
QPXFS DBMDVMBUPS UP TUVEZ HFOF�USFBUNFOU�FOWJSPONFOU JOUFSBDUJPO JO (#3 BOE DPO�
WFOUJPOBM TFUUJOHT�

t 0OF PG UIF BTTVNQUJPO XF NBEF JO QBQFS Ěħ XBT UIBU BMM UIF JOUFSBDUJOH 4/1T XFSF
VUJMJ[FE UP DPOTUSVDU UIF (34 IPXFWFS UIJT JT OPU BMXBZT UIF DBTF� ɨJT DBO CF
DPOTJEFSFE BT BOPUIFS BEEJUJPO UP UIF XFC QPXFS DBMDVMBUPS CZ EJĊFSFOUJBUJOH UIF
4/1T UIBU BSF POMZ JOUFSBDUJOH UIBO UIF SFTU� 8FJHIUFE (34 XIFSF FBDI 4/1 JT
NVMUJQMJFE CZ JUT FĊFDU TJ[F QSJPS UP UIF PWFSBMM TVNNJOH DBO BMTP CF DPOTJEFSFE BT BO
FYUFOTJPO UP UIF DVSSFOU QPXFS DBMDVMBUPS�

õï



5BCMF ���� 5IF TVCTFU PG UXP�TBNQMF .FOEFMJBO SBOEPNJ[BUJPO FYQPTVSF�PVUDPNF BTTPDJBUJPOT UIBU XFSF DPOTJEFSFE TUBUJTUJDBMMZ
TJHOJmDBOU CBTFE PO UIF GPMMPXJOH DSJUFSJB�
UIF DBVTBM BTTPDJBUJPO BNPOHTU *78 XFJHIUFE NFEJBO 	8.
 BOE .3�&HHFS XFSF EJSFDUJPOBMMZ DPODPSEBOU BOE OPN�
JOBMMZ TUBUJTUJDBMMZ TJHOJmDBOU 	Q�����
 BOE UIBU UIF *78 	NBJO NFUIPE
 QBTTFE UIF #POGFSSPOJ DPSSFDUFE UISFTIPME
	Q�WBMVF ������� � ���F���
 XJUI OP TUBUJTUJDBM FWJEFODF PG IFUFSPHFOFJUZ BOE�PS QMFJPUSPQZ�
'PS UIPTF XJUI B TJOHMF HFOFUJD JOTUSVNFOU 	��
 UIF 8BME SBUJP NFUIPE XBT EFQMPZFE UP SVO UIF .3 BOBMZTFT� 6OJUT
BSF � TUBOEBSE EFWJBUJPO 	4%
 VOMFTT TQFDJmFE� "-5 BMBOJOF USBOTBNJOBTF� "45 BTQBSUBUF USBOTBNJOBTF� #.* CPEZ
NBTT JOEFY� %#1 NFBO EJBTUPMJD CMPPE QSFTTVSF� ((51 HBNNB�HMVUBNZM USBOTQFQUJEBTF� )C"�D IFNPHMPCJO "�$�
)%- GBTUJOH IJHI�EFOTJUZ MJQPQSPUFJO DIPMFTUFSPM� 4#1 NFBO TZTUPMJD CMPPE QSFTTVSF� 5( GBTUJOH USJHMZDFSJEFT�

"VUIPS ZFBS &YQPTVSF 0VUDPNF β Q�WBMVF

1SJOT #1 ǻǹǺȀ ((51 "45 ǹ�ǻǿ �.��F−��

((51 "-5 ǹ�ǼǼ �.��F−��

"45 ((51 ǹ�ǻǿ �.��F−��

"45 "-5 ǹ�Ǿǻ �.��F−��

4FSVN BMCVNJO MFWFM ��%#1 �ǹ�ǹǿ �.��F−��

4FSVN BMCVNJO MFWFM ��5PUBM #JMJSVCJO ǹ�ǹǾ �.��F−��

4FSVN BMCVNJO MFWFM ��((51 ǹ�ǹǽ �.��F−��

4FSVN BMCVNJO MFWFM ��"45 ǹ�ǹǾ �.��F−��

.BOOJOH ",ǻǹǺǻ 'BTUJOH HMVDPTF 	NNPM�-
 )C"Ǻ$ ǹ�ǼȀ �.��F−��

8BSSFO )3 ǻǹǺȀ 4#1 %#1 ǹ�ǿǿ �.��F−���

%#1 8BJTU ǹ�ǹȁ �.��F−��

4VISF , ǻǹǺȀ (MVDBHPO ��%#1 �ǹ�ǹǽ �.��F−��

-PDLF ǻǹǺǾ #.* 	LH�Nǻ
 )%- �ǹ�Ǽǽ �.��F−��

)C"ǺD ǹ�ǻǹ �.��F−��

8BJTU ǹ�ȀȀ �.��F+��

'BTUJOH JOTVMJO ǹ�ǺȀ �.��F−��

"-5 ǹ�ǻǾ �.��F−��

4IVOHJO % ǻǹǺǾ 8BJTU )%- �ǹ�ǽǻ �.��F−��

((51 ǹ�ǻȀ �.��F−��

"45 ǹ�ǹȁ �.��F−��

4#1 ǹ�Ǻǽ �.��F−��

%#1 ǹ�ǻǼ �.��F−��

#.* Ǻ�Ǻǻ �.��F+��

ǻ�IS HMVDPTF ǹ�ǹȁ �.��F−��

)C"ǺD ǹ�ǻǿ �.��F−��

'BTUJOH JOTVMJO ǹ�ǺǾ �.��F−��

"-5 ǹ�ǻȁ �.��F−��

8JMMFS $+ ǻǹǺǼ )%- 5( �ǹ�ȁǻ �.��F−��

5( ((51 ǹ�ǹȁ �.��F−��

õð





3FGFSFODFT

<ð> /BEIJQVSBN 7 #IBHBWBO� .FEJDBM CJPDIFNJTUSZ� "DBEFNJD QSFTT ñïïñ�

<ñ> .JDIBFM 3PEFO BOE &MJTBCFUI #FSOSPJEFS� )FQBUJD HMVDPTF NFUBCPMJTN JO IVNBOT�
JUT SPMF JO IFBMUI BOE EJTFBTF� #FTU 1SBDUJDF � 3FTFBSDI $MJOJDBM &OEPDSJOPMPHZ �.FUB�
CPMJTN ðö	ò
�òõôoò÷ò ñïïò�

<ò> #BSSZ " .J[PDL� "MUFSBUJPOT JO DBSCPIZESBUF NFUBCPMJTN EVSJOH TUSFTT� B SFWJFX PG
UIF MJUFSBUVSF� ǲF "NFSJDBO KPVSOBM PG NFEJDJOF ø÷	ð
�öôo÷ó ðøøô�

<ó> +BTPO ,BSQBD BOE )FJOSJDI +BTQFS� .FUBCPMJD IPNFPTUBTJT� )%"$T UBLF DFOUFS TUBHF�
$FMM ðóô	ó
�óøöoóøø ñïðð�

<ô> $ISJTUPQIFS % #ZSOF BOE (JPWBOOJ 5BSHIFS� /"'-%� B NVMUJTZTUFN EJTFBTF� +PVSOBM
PG IFQBUPMPHZ õñ	ð
�4óöo4õó ñïðô�

<õ> %BWJE . /BUIBO� -POH�UFSN DPNQMJDBUJPOT PG EJBCFUFT NFMMJUVT� /FX &OHMBOE
+PVSOBM PG .FEJDJOF òñ÷	ñò
�ðõöõoðõ÷ô ðøøò�

<ö> (JPWBOOJ 5BSHIFS BOE $ISJTUPQIFS % #ZSOF� /POBMDPIPMJD GBUUZ MJWFS EJTFBTF� B OPWFM
DBSEJPNFUBCPMJD SJTL GBDUPS GPS UZQF ñ EJBCFUFT BOE JUT DPNQMJDBUJPOT� ǲF +PVSOBM PG
$MJOJDBM &OEPDSJOPMPHZ � .FUBCPMJTN ø÷	ñ
�ó÷òoóøô ñïðò�

<÷> )BOOFMF :LJ�+ÊSWJOFO� /PO�BMDPIPMJD GBUUZ MJWFS EJTFBTF BT B DBVTF BOE B DPOTFRVFODF
PG NFUBCPMJD TZOESPNF� ǲF MBODFU %JBCFUFT � FOEPDSJOPMPHZ ñ	ðð
�øïðoøðï ñïðó�

<ø> ;PCBJS :PVOPTTJ 'SBOL 5BDLF .BSDP "SSFTF #BSKFTI $IBOEFS 4IBSNB *CSBIJN .P�
TUBGB &MJTBCFUUB #VHJBOFTJ 7JODFOU 8BJ�4VO 8POH :VTVG :JMNB[ +BDPC (FPSHF
+JBOHBP 'BO FU BM� (MPCBM QFSTQFDUJWFT PO OPOBMDPIPMJD GBUUZ MJWFS EJTFBTF BOE OPOBM�
DPIPMJD TUFBUPIFQBUJUJT� )FQBUPMPHZ õø	õ
�ñõöñoñõ÷ñ ñïðø�

<ðï> .BSDVT & $BSS� %JBCFUFT NFMMJUVT� B IZQFSDPBHVMBCMF TUBUF� +PVSOBM PG %JBCFUFT BOE
JUT $PNQMJDBUJPOT ðô	ð
�óóoôó ñïïð�

õò



<ðð> "NBMJB (BTUBMEFMMJ .JDIBFMB ,P[BLPWB ,VSU )�KMVOE "MMBO 'MZWCKFSH "OHFMB
'BWV[[J "TJNJOB .JUSBLPV #FWFSMFZ #BMLBV BOE 3*4$ JOWFTUJHBUPST� 'BUUZ MJWFS
JT BTTPDJBUFE XJUI JOTVMJO SFTJTUBODF SJTL PG DPSPOBSZ IFBSU EJTFBTF BOE FBSMZ BUIFSP�
TDMFSPTJT JO B MBSHF &VSPQFBO QPQVMBUJPO� )FQBUPMPHZ óø	ô
�ðôòöoðôóó ñïïø�

<ðñ> "OOB ,PUSPOFO -FFOB +VVSJOFO .JSKB 5JJLLBJOFO 4BUV 7FILBWBBSB BOE )BOOFMF
:LJ�+ÊSWJOFO� *ODSFBTFE MJWFS GBU JNQBJSFE JOTVMJO DMFBSBODF BOE IFQBUJD BOE BEJQPTF
UJTTVF JOTVMJO SFTJTUBODF JO UZQF ñ EJBCFUFT� (BTUSPFOUFSPMPHZ ðòô	ð
�ðññoðòï ñïï÷�

<ðò> .BMB %IBSNBMJOHBN BOE 1 (BOBWJ :BNBTBOEIJ� /POBMDPIPMJD GBUUZ MJWFS EJTFBTF BOE
UZQF ñ EJBCFUFT NFMMJUVT� *OEJBO KPVSOBM PG FOEPDSJOPMPHZ BOE NFUBCPMJTN ññ	ò
�óñð
ñïð÷�

<ðó> 4PVNZB .VSBH "JKB[ "INFE BOE %POHIFF ,JN� 3FDFOU &QJEFNJPMPHZ PG /POBM�
DPIPMJD 'BUUZ -JWFS %JTFBTF� (VU BOE MJWFS�

<ðô> 1BVM 8 'SBOLT &XBO 1FBSTPO BOE +PTF $ 'MPSF[� (FOF�FOWJSPONFOU BOE HFOF�
USFBUNFOU JOUFSBDUJPOT JO UZQF ñ EJBCFUFT� QSPHSFTT QJUGBMMT BOE QSPTQFDUT� %JBCFUFT
DBSF òõ	ô
�ðóðòoðóñð ñïðò�

<ðõ> 1BVM 8 'SBOLT BOE (VJMMBVNF 1BSÏ� 1VUUJOH UIF HFOPNF JO DPOUFYU� HFOF�
FOWJSPONFOU JOUFSBDUJPOT JO UZQF ñ EJBCFUFT� $VSSFOU EJBCFUFT SFQPSUT ðõ	ö
�ðoðó ñïðõ�

<ðö> "MJDF &NNB 5BMJFOUP .BSDFMMP %BMMJP "MFTTBOESP 'FEFSJDP %BOJFMF 1SBUJ BOE -VDB
7BMFOUJ� /PWFM JOTJHIUT JOUP UIF HFOFUJD MBOETDBQF PG OPOBMDPIPMJD GBUUZ MJWFS EJTFBTF�
*OUFSOBUJPOBM KPVSOBM PG FOWJSPONFOUBM SFTFBSDI BOE QVCMJD IFBMUI ðõ	ðô
�ñöôô ñïðø�

<ð÷> 2VFOUJO . "OTUFF BOE $ISJTUPQIFS 1 %BZ� ɨF HFOFUJDT PG /"'-%� /BUVSF SFWJFXT
(BTUSPFOUFSPMPHZ � IFQBUPMPHZ ðï	ðð
�õóôoõôô ñïðò�

<ðø> 7MBE 3BU[JV .BSZ 3JOFMMB 6MSJDI #FVFST 3PIJU -PPNCB 2VFOUJO . "OTUFF
4UFQIFO )BSSJTPO 4WFO 'SBODRVF "SVO 4BOZBM 1IJMJQ / /FXTPNF BOE ;PCBJS
:PVOPTTJ� ɨF UJNFT UIFZ BSF B�DIBOHJO�	GPS /"'-% BT XFMM
� +PVSOBM PG )FQBUPMPHZ
ñïñï�

<ñï> %JBCFUFT .FMMJUVT� %JBHOPTJT BOE DMBTTJmDBUJPO PG EJBCFUFT NFMMJUVT� %JBCFUFT DBSF ñ÷
	4òö
�4ôo4ðï ñïïô�

<ñð> +PTF $ 'MPSF[� .JOJOH UIF HFOPNF GPS UIFSBQFVUJD UBSHFUT� %JBCFUFT õõ	ö
�ðööïoðöö÷
ñïðö�

<ññ> +PTF $ 'MPSF[ .JSJBN 4 6EMFS BOE 3PCFSU - )BOTPO� (FOFUJDT PG UZQF ñ EJBCFUFT�
*O %JBCFUFT JO "NFSJDB� /BUJPOBM *OTUJUVUFT PG )FBMUI #FUIFTEB ñïðõ�

<ñò> *OEV ( 1PPSOJNB 1SBUJL 1BSJLI BOE 3JDIBSE 1 4IBOOPO� %JBCFUJD DBSEJPNZPQBUIZ�
UIF TFBSDI GPS B VOJGZJOH IZQPUIFTJT� $JSDVMBUJPO SFTFBSDI ø÷	ô
�ôøõoõïô ñïïõ�

õó



<ñó> -BVSB 8ZOFTT� 6OEFSTUBOEJOH UIF SPMF PG EJFU JO UZQF ñ EJBCFUFT QSFWFOUJPO� #SJUJTI
KPVSOBM PG DPNNVOJUZ OVSTJOH ðó	ø
�òöóoòöø ñïïø�

<ñô> 4IFSJ 3 $PMCFSH 3POBME + 4JHBM #P 'FSOIBMM +VEJUI ( 3FHFOTUFJOFS #SZBO + #MJTT�
NFS 3JDIBSE 3 3VCJO -JTB $IBTBO�5BCFS "OO - "MCSJHIU BOE #BSSZ #SBVO� &YFS�
DJTF BOE UZQF ñ EJBCFUFT� UIF "NFSJDBO $PMMFHF PG 4QPSUT .FEJDJOF BOE UIF "NFSJDBO
%JBCFUFT "TTPDJBUJPO� KPJOU QPTJUJPO TUBUFNFOU� %JBCFUFT DBSF òò	ðñ
�FðóöoFðõö ñïðï�

<ñõ> "MBJU[ 1PWFEB 3PCFSU 8 ,PJWVMB 4IBGRBU "INBE *OÐT #BSSPTP (ÚSBO )BMMNBOT
*OHFHFSE +PIBOTTPO 'SJEB 3FOTUSÚN BOE 1BVM 8 'SBOLT� *OOBUF CJPMPHZ WFSTVT
MJGFTUZMF CFIBWJPVS JO UIF BFUJPMPHZ PG PCFTJUZ BOE UZQF ñ EJBCFUFT� UIF (-"$*&3
4UVEZ� %JBCFUPMPHJB ôø	ò
�óõñoóöð ñïðõ�

<ñö> & -BIKJCJ #BSCBSB )FVEF +. %FLLFS ,VSU )�KMVOE .BSUJOF -BWJMMF +PIO /P�
MBO +�. 0QQFSU #FWFSMFZ #BMLBV 3*4$ 4UVEZ (SPVQ FU BM� *NQBDU PG PCKFDUJWFMZ
NFBTVSFE TFEFOUBSZ CFIBWJPVS PO DIBOHFT JO JOTVMJO SFTJTUBODF BOE TFDSFUJPO PWFS ò
ZFBST JO UIF 3*4$ TUVEZ� JOUFSBDUJPO XJUI XFJHIU HBJO� %JBCFUFT � NFUBCPMJTN òø	ò
�
ñðöoññô ñïðò�

<ñ÷> 3PZ 5BZMPS� 3FNJTTJPO PG UZQF ñ EJBCFUFT CZ XFJHIU MPTT JO B OPO�XIJUF QPQVMBUJPO�
ǲF MBODFU� %JBCFUFT � &OEPDSJOPMPHZ ÷	õ
�óô÷oóôø ñïñï�

<ñø> 8JMMJBN ) )FSNBO� %JBCFUFT FQJEFNJPMPHZ� HVJEJOH DMJOJDBM BOE QVCMJD IFBMUI
QSBDUJDF� UIF ,FMMZ 8FTU "XBSE -FDUVSF ñïïõ� %JBCFUFT $BSF òï	ö
�ðøðñoðøðø ñïïö�

<òï> 4IFSJG 3; "CEFM�.JTJI BOE .BSL #MPPNTUPO� -JWFS BOBUPNZ� 4VSHJDBM $MJOJDT øï
	ó
�õóòoõôò ñïðï�

<òð> "NFEFP -POBSEP 4JNPOB -FPOJ ,IBMJE " "MTXBU BOE :BTTFS 'PVBE� )JTUPSZ PG
/POBMDPIPMJD 'BUUZ -JWFS %JTFBTF� *OUFSOBUJPOBM +PVSOBM PG .PMFDVMBS 4DJFODFT ñð	ðõ
�
ô÷÷÷ ñïñï�

<òñ> "NÏMJP ' (PEPZ�.BUPT 8FMMJOHUPO 4 4JMWB +ÞOJPS BOE $ZOUIJB . 7BMFSJP� /"'-%
BT B DPOUJOVVN� GSPN PCFTJUZ UP NFUBCPMJD TZOESPNF BOE EJBCFUFT� %JBCFUPMPHZ �
.FUBCPMJD 4ZOESPNF ðñ	ð
�ðoñï ñïñï�

<òò> 4JÙO " 1BSSZ BOE -FBOOF )PETPO� .BOBHJOH /"'-% JO 5ZQF ñ %JBCFUFT� ɨF &ĊFDU
PG -JGFTUZMF *OUFSWFOUJPOT B /BSSBUJWF 3FWJFX� "EWBODFT JOǲFSBQZ QBHFT ðoñõ ñïñï�

<òó> "NFEFP -POBSEP 4JNPOFUUB -VHBSJ 4UFGBOP #BMMFTUSJ 'BCJP /BTDJNCFOJ &OSJDB
#BMEFMMJ BOE .BVSP .BVSBOUPOJP� " SPVOE USJQ GSPN OPOBMDPIPMJD GBUUZ MJWFS EJTFBTF
UP EJBCFUFT� NPMFDVMBS UBSHFUT UP UIF SFTDVF "DUB EJBCFUPMPHJDB ôõ	ó
�ò÷ôoòøõ ñïðø�

<òô> " ,BUSJOB -PPNJT 4IBVN ,BCBEJ %BWJE 1SFJTT $SBJH )ZEF 7JOJDJVT #POBUP .BU�
UIFX 4U� -PVJT +JHBS %FTBJ +BTPO .3 (JMM 1BVM 8FMTI %BXO 8BUFSXPSUI FU BM�

õô



#PEZ NBTT JOEFY BOE SJTL PG OPOBMDPIPMJD GBUUZ MJWFS EJTFBTF� UXP FMFDUSPOJD IFBMUI
SFDPSE QSPTQFDUJWF TUVEJFT� ǲF +PVSOBM PG $MJOJDBM &OEPDSJOPMPHZ � .FUBCPMJTN ðïð
	ò
�øóôoøôñ ñïðõ�

<òõ> /BWFFE 4BUUBS BOE +BTPO .3 (JMM� 5ZQF ñ EJBCFUFT BT B EJTFBTF PG FDUPQJD GBU #.$
NFEJDJOF ðñ	ð
�ðoõ ñïðó�

<òö> ;IJQFOH -JV :BOH ;IBOH 4BSBI (SBIBN 9JBPLVO 8BOH %FGFOH $BJ .FOHIBP
)VBOH 3PHFS 1JRVF�3FHJ 9JBPDIFOH $IBSMJF %POH : &VHFOF $IFO $SJTUFO 8JMMFS
FU BM� $BVTBM SFMBUJPOTIJQT CFUXFFO /"'-% 5ñ% BOE PCFTJUZ IBWF JNQMJDBUJPOT GPS
EJTFBTF TVCQIFOPUZQJOH� +PVSOBM PG )FQBUPMPHZ ñïñï�

<ò÷> 3PZ 5BZMPS� 5ZQF ñ EJBCFUFT� FUJPMPHZ BOE SFWFSTJCJMJUZ� %JBCFUFT DBSF òõ	ó
�ðïóöoðïôô
ñïðò�

<òø> 3 5BZMPS� 1BUIPHFOFTJT PG UZQF ñ EJBCFUFT� USBDJOH UIF SFWFSTF SPVUF GSPN DVSF UP
DBVTF� %JBCFUPMPHJB ôð	ðï
�ðö÷ðoðö÷ø ñïï÷�

<óï> &MFOB #V[[FUUJ .BTTJNP 1JO[BOJ BOE &NNBOVFM " 5TPDIBU[JT� ɨF NVMUJQMF�IJU
QBUIPHFOFTJT PG OPO�BMDPIPMJD GBUUZ MJWFS EJTFBTF 	/"'-%
� .FUBCPMJTN õô	÷
�ðïò÷o
ðïó÷ ñïðõ�

<óð> -VUHBSEB #P[[FUUP "OOB 1SJOTUFS .BSDFMMP .BODJOJ 3PTBMCB (JBDDP $MBVEJB
%F /BUBMF .BSDP 4BMWBUPSF (BCSJFMF 3JDDBSEJ "OHFMB " 3JWFMMFTF BOE (JPWBOOJ
"OOV[[J� -JWFS GBU JO PCFTJUZ� SPMF PG UZQF ñ EJBCFUFT NFMMJUVT BOE BEJQPTF UJTTVF
EJTUSJCVUJPO� &VSPQFBO KPVSOBM PG DMJOJDBM JOWFTUJHBUJPO óð	ð
�òøoóó ñïðð�

<óñ> .PIBNNFE &TMBN "SVO + 4BOZBM +BDPC (FPSHF "SVO 4BOZBM #SFOU
/FVTDIXBOEFS�5FUSJ $MBVEJP 5JSJCFMMJ %BWJE & ,MFJOFS &MJ[BCFUI #SVOU &MJTBCFUUB
#VHJBOFTJ )BOOFMF :LJ�+ÊSWJOFO FU BM� ."'-%� B DPOTFOTVT�ESJWFO QSPQPTFE OP�
NFODMBUVSF GPS NFUBCPMJD BTTPDJBUFE GBUUZ MJWFS EJTFBTF� (BTUSPFOUFSPMPHZ ðô÷	ö
�ðøøøo
ñïðó ñïñï�

<óò> $ISJTUPQIFS 1 %BZ BOE 0MJWFS '8 +BNFT� 4UFBUPIFQBUJUJT� B UBMF PG UXP iIJUTw  ðøø÷�

<óó> "OESFX 1 .PSSJT #FOKBNJO ' 7PJHIU 5BOZB . 5FTMPWJDI 5FSFTB 'FSSFJSB "ZFM�
MFU 7 4FHSF 7BMHFSEVS 4UFJOUIPSTEPUUJS 3POB + 4USBXCSJEHF )BTTBO ,IBO )BSBME
(SBMMFSU "OVCIB .BIBKBO FU BM� -BSHF�TDBMF BTTPDJBUJPO BOBMZTJT QSPWJEFT JOTJHIUT
JOUP UIF HFOFUJD BSDIJUFDUVSF BOE QBUIPQIZTJPMPHZ PG UZQF ñ EJBCFUFT� /BUVSF HFOFUJDT
óó	ø
�ø÷ð ñïðñ�

<óô> 3PCFSU " 4DPUU 7BTJMJLJ -BHPV 3ZBO 1 8FMDI &MFBOPS 8IFFMFS .BZ & .POUBTTFS
3FFEJL .ÊHJ 3POB + 4USBXCSJEHF &NJM 3FIOCFSH 4UFGBO (VTUBGTTPO 4UBWSPVMB ,BO�
POJ FU BM� -BSHF�TDBMF BTTPDJBUJPO BOBMZTFT JEFOUJGZ OFX MPDJ JOnVFODJOH HMZDFNJD USBJUT

õõ



BOE QSPWJEF JOTJHIU JOUP UIF VOEFSMZJOH CJPMPHJDBM QBUIXBZT� /BUVSF HFOFUJDT óó	ø
�
øøðoðïïô ñïðñ�

<óõ> 2VFOUJO . "OTUFF 3FCFDDB %BSMBZ 4JNPO $PDLFMM .BSJDB .FSPOJ 0MJWJFS (PW�
BFSF %JOB 5JOJBLPT "MBTUBJS % #VSU 1JFSSF #FEPTTB +FSFNZ 1BMNFS :BOH�-JO -JV
FU BM� (FOPNF�XJEF BTTPDJBUJPO TUVEZ PG OPO�BMDPIPMJD GBUUZ MJWFS BOE TUFBUPIFQBUJUJT
JO B IJTUPMPHJDBMMZ�DIBSBDUFSJTFE DPIPSU� +PVSOBM PG )FQBUPMPHZ ñïñï�

<óö> ,ZMF + (BVMUPO 5FSFTB 'FSSFJSB :FKJ -FF "OOF 3BJNPOEP 3FFEJL .ÊHJ .JDIBFM &
3FTDIFO "OVCIB .BIBKBO "EBN -PDLF / 8JMMJBN 3BZOFS /FJM 3PCFSUTPO FU BM�
(FOFUJD mOF NBQQJOH BOE HFOPNJD BOOPUBUJPO EFmOFT DBVTBM NFDIBOJTNT BU UZQF ñ
EJBCFUFT TVTDFQUJCJMJUZ MPDJ� /BUVSF HFOFUJDT óö	ðñ
�ðóðôoðóñô ñïðô�

<ó÷> .PIBNNFE &TMBN -VDB 7BMFOUJ BOE 4UFGBOP 3PNFP� (FOFUJDT BOE FQJHFOFUJDT PG
/"'-% BOE /"4)� DMJOJDBM JNQBDU� +PVSOBM PG IFQBUPMPHZ õ÷	ñ
�ñõ÷oñöø ñïð÷�

<óø> 4UFGBOP 3PNFP +VMJB ,P[MJUJOB $IBP 9JOH "MFYBOEFS 1FSUTFNMJEJT %BWJE $PY
-FO " 1FOOBDDIJP &SJD #PFSXJOLMF +POBUIBO $ $PIFO BOE )FMFO ) )PCCT� (F�
OFUJD WBSJBUJPO JO 1/1-"ò DPOGFST TVTDFQUJCJMJUZ UP OPOBMDPIPMJD GBUUZ MJWFS EJTFBTF�
/BUVSF HFOFUJDT óï	ðñ
�ðóõðoðóõô ñïï÷�

<ôï> :VZB 4FLP ,BOKJ :BNBHVDIJ BOE :PTIJUP *UPI� ɨF HFOFUJD CBDLHSPVOET JO OPOBM�
DPIPMJD GBUUZ MJWFS EJTFBTF� $MJOJDBM KPVSOBM PG HBTUSPFOUFSPMPHZ ðð	ñ
�øöoðïñ ñïð÷�

<ôð> 1JFSP 1JOHJUPSF $BSMP 1JSB[[J 3PTFMMJOB . .BODJOB #FOFEFUUB . .PUUB $FTBSF
*OEJWFSJ "SUVSP 1VKJB 5J[JBOB .POUBMDJOJ ,SJTUJOB )FEGBML BOE 4UFGBOP 3PNFP�
3FDPNCJOBOU 1/1-"ò QSPUFJO TIPXT USJHMZDFSJEF IZESPMBTF BDUJWJUZ BOE JUT *ðó÷.
NVUBUJPO SFTVMUT JO MPTT PG GVODUJPO� #JPDIJNJDB FU #JPQIZTJDB "DUB 	##"
�.PMFDVMBS
BOE $FMM #JPMPHZ PG -JQJET ð÷óð	ó
�ôöóoô÷ï ñïðó�

<ôñ> 9JBPDIFOH $IBSMJF %POH� 1/1-"ò�" 1PUFOUJBM ɨFSBQFVUJD 5BSHFU GPS 1FSTPOBMJ[FE
5SFBUNFOU PG $ISPOJD -JWFS %JTFBTF� 'SPOUJFST JO .FEJDJOF õ ñïðø�

<ôò> +JOTIFOH :V 4IBSPO .BSTI +VOCP )V 8FOLF 'FOH BOE $IBPEPOH 8V� ɨF QBUIP�
HFOFTJT PG OPOBMDPIPMJD GBUUZ MJWFS EJTFBTF� JOUFSQMBZ CFUXFFO EJFU HVU NJDSPCJPUB
BOE HFOFUJD CBDLHSPVOE� (BTUSPFOUFSPMPHZ SFTFBSDI BOE QSBDUJDF ñïðõ ñïðõ�

<ôó> +FĊSFZ % #SPXOJOH -JEJB 4 4[D[FQBOJBL 3PCFSU %PCCJOT 1BNFMB /VSFNCFSH +BZ %
)PSUPO +POBUIBO $ $PIFO 4DPUU . (SVOEZ BOE )FMFO ) )PCCT� 1SFWBMFODF PG
IFQBUJD TUFBUPTJT JO BO VSCBO QPQVMBUJPO JO UIF 6OJUFE 4UBUFT� JNQBDU PG FUIOJDJUZ�
)FQBUPMPHZ óï	õ
�ðò÷öoðòøô ñïïó�

<ôô> 4IFSJG 4BBEFI ;PCBJS . :PVOPTTJ &SJDL . 3FNFS 5FSSZ (SBNMJDI +BOVT 1 0OH
.BKB )VSMFZ ,FWJO % .VMMFO +BNFT / $PPQFS BOE .JDIBFM + 4IFSJEBO� ɨF VUJMJUZ
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PG SBEJPMPHJDBM JNBHJOH JO OPOBMDPIPMJD GBUUZ MJWFS EJTFBTF� (BTUSPFOUFSPMPHZ ðñò	ò
�
öóôoöôï ñïïñ�

<ôõ> /BHB $IBMBTBOJ ;PCBJS :PVOPTTJ +PFM & -BWJOF .JDIBFM $IBSMUPO ,FOOFUI $VTJ
.BSZ 3JOFMMB 4UFQIFO " )BSSJTPO &MJ[BCFUI . #SVOU BOE "SVO + 4BOZBM� ɨF
EJBHOPTJT BOE NBOBHFNFOU PG OPOBMDPIPMJD GBUUZ MJWFS EJTFBTF� QSBDUJDF HVJEBODF GSPN
UIF "NFSJDBO "TTPDJBUJPO GPS UIF 4UVEZ PG -JWFS %JTFBTFT� )FQBUPMPHZ õö	ð
�òñ÷oòôö
ñïð÷�

<ôö> -BVSFOU $BTUFSB .JSFFO 'SJFESJDI�3VTU BOE 3PIJU -PPNCB� /POJOWBTJWF BTTFTT�
NFOU PG MJWFS EJTFBTF JO QBUJFOUT XJUI OPOBMDPIPMJD GBUUZ MJWFS EJTFBTF� (BTUSPFOUFSPMPHZ
ðôõ	ô
�ðñõóoðñ÷ð ñïðø�

<ô÷> (JPSHJP #FEPHOJ 4UFGBOP #FMMFOUBOJ -VDJB .JHMJPMJ 'MPSB .BTVUUJ .BSJMFOB 1BTTB�
MBDRVB "OOB $BTUJHMJPOF BOE $MBVEJP 5JSJCFMMJ� ɨF 'BUUZ -JWFS *OEFY� B TJNQMF BOE
BDDVSBUF QSFEJDUPS PG IFQBUJD TUFBUPTJT JO UIF HFOFSBM QPQVMBUJPO� #.$ HBTUSPFOUFSP�
MPHZ õ	ð
�òò ñïïõ�

<ôø> +FPOH�)PPO -FF %POHIFF ,JN )XB +VOH ,JN $IBOH�)PPO -FF +POH *O :BOH
8PO ,JN :PPO +VO ,JN +VOH�)XBO :PPO 4BOH�)FPO $IP .ZVOH�8IVO 4VOH
FU BM� )FQBUJD TUFBUPTJT JOEFY� B TJNQMF TDSFFOJOH UPPM SFnFDUJOH OPOBMDPIPMJD GBUUZ
MJWFS EJTFBTF� %JHFTUJWF BOE -JWFS %JTFBTF óñ	ö
�ôïòoôï÷ ñïðï�

<õï> - 'FEDIVL ' /BTDJNCFOJ 3 1BJT ' $IBSMPUUF $ )PVTTFU 7 3BU[JV BOE
-*%0 4UVEZ (SPVQ� 1FSGPSNBODF BOE MJNJUBUJPOT PG TUFBUPTJT CJPNBSLFST JO QB�
UJFOUT XJUI OPOBMDPIPMJD GBUUZ MJWFS EJTFBTF� "MJNFOUBSZ QIBSNBDPMPHZ � UIFSBQFVUJDT
óï	ðï
�ðñïøoðñññ ñïðó�

<õð> -BVSFOU $BTUFSB� %JBHOPTJT PG OPO�BMDPIPMJD GBUUZ MJWFS EJTFBTF�OPO�BMDPIPMJD TUFBUP�
IFQBUJUJT� OPO�JOWBTJWF UFTUT BSF FOPVHI� -JWFS *OUFSOBUJPOBM ò÷�õöoöï ñïð÷�

<õñ> 'SBOL )V� 0CFTJUZ FQJEFNJPMPHZ� 0YGPSE 6OJWFSTJUZ 1SFTT ñïï÷�

<õò> "NBMJB (BTUBMEFMMJ ,FOOFUI $VTJ .BVSB 1FUUJUJ +FBO )BSEJFT :PTIJOPSJ .JZB[BLJ
3BDIFMF #FSSJB &NNB #V[[JHPMJ "OOB .BSJB 4JSPOJ &VHFOJP $FSTPTJNP &MF 'FS�
SBOOJOJ FU BM� 3FMBUJPOTIJQ CFUXFFO IFQBUJD�WJTDFSBM GBU BOE IFQBUJD JOTVMJO SFTJTUBODF
JO OPOEJBCFUJD BOE UZQF ñ EJBCFUJD TVCKFDUT� (BTUSPFOUFSPMPHZ ðòò	ñ
�óøõoôïõ ñïïö�

<õó> $BSPMJOB 0SUJ[�-PQF[ 3PNJOB -PNPOBDP #FWFSMZ 0STBL +PBO 'JODI ;IJ $IBOH
7BMFSJB ( ,PDIVOPW +FBO )BSEJFT BOE ,FOOFUI $VTJ� 1SFWBMFODF PG QSFEJBCFUFT
BOE EJBCFUFT BOE NFUBCPMJD QSPmMF PG QBUJFOUT XJUI OPOBMDPIPMJD GBUUZ MJWFS EJTFBTF
	/"'-%
� %JBCFUFT DBSF òô	ó
�÷öòo÷ö÷ ñïðñ�
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<õô> .BSJBOB .BDIBEP 1FESP .BSRVFT�7JEBM BOE )FMFOB $PSUF[�1JOUP� )FQBUJD IJT�
UPMPHZ JO PCFTF QBUJFOUT VOEFSHPJOH CBSJBUSJD TVSHFSZ� +PVSOBM PG IFQBUPMPHZ óô	ó
�
õïïoõïõ ñïïõ�

<õõ> 0OQBO $IFVOH "TIXBOJ ,BQPPS 1VOFFU 1VSJ 4BLJUB 4JTUSVO 7FMJNJS " -VLFUJD
$BSPM $ 4BSHFBOU .FMJTTB + $POUPT .JUDIFMM - 4IJĊNBO 3JDIBSE 5 4USBWJU[
3JDIBSE , 4UFSMJOH FU BM� ɨF JNQBDU PG GBU EJTUSJCVUJPO PO UIF TFWFSJUZ PG OPO�
BMDPIPMJD GBUUZ MJWFS EJTFBTF BOE NFUBCPMJD TZOESPNF� )FQBUPMPHZ óõ	ó
�ðïøðoððïï
ñïïö�

<õö> (JPWBOOJ 5BSHIFS -PSFO[P #FSUPMJOJ 3PCFSUP 1BEPWBOJ 4UFGBOP 3PEFMMB 3PCFSUP
5FTTBSJ -VDJBOP ;FOBSJ $ISJTUPQIFS %BZ BOE (VJEP "SDBSP� 1SFWBMFODF PG OPOBM�
DPIPMJD GBUUZ MJWFS EJTFBTF BOE JUT BTTPDJBUJPO XJUI DBSEJPWBTDVMBS EJTFBTF BNPOH UZQF
ñ EJBCFUJD QBUJFOUT� %JBCFUFT DBSF òï	ô
�ðñðñoðñð÷ ñïïö�

<õ÷> +J $IFPM #BF &VO +VOH 3IFF 8PO :PVOH -FF 4F &VO 1BSL $IFPM :PVOH 1BSL
,J 8PO 0I 4VOH 8PP 1BSL BOE 4VO 8PP ,JN� $PNCJOFE FĊFDU PG OPOBMDPIPMJD
GBUUZ MJWFS EJTFBTF BOE JNQBJSFE GBTUJOH HMVDPTF PO UIF EFWFMPQNFOU PG UZQF ñ EJBCFUFT�
B ó�ZFBS SFUSPTQFDUJWF MPOHJUVEJOBM TUVEZ� %JBCFUFT DBSF òó	ò
�öñöoöñø ñïðð�

<õø> +BBOB -JOETUSÚN .BSLLV 1FMUPOFO +( &SJLTTPO 1JSKP *MBOOF�1BSJLLB 4JSLLB "VO�
PMB 4JSLLB ,FJOÊOFO�,JVLBBOOJFNJ .BUUJ 6VTJUVQB +BBLLP 5VPNJMFIUP 'JOOJTI
%JBCFUFT 1SFWFOUJPO 4UVEZ 	%14 FU BM� *NQSPWFE MJGFTUZMF BOE EFDSFBTFE EJBCFUFT
SJTL PWFS ðò ZFBST� MPOH�UFSN GPMMPX�VQ PG UIF SBOEPNJTFE 'JOOJTI %JBCFUFT 1SFWFO�
UJPO 4UVEZ 	%14
� %JBCFUPMPHJB ôõ	ñ
�ñ÷óoñøò ñïðò�

<öï> +BBOB -JOETUSÚN 1JSKP *MBOOF�1BSJLLB .BSLLV 1FMUPOFO 4JSLLB "VOPMB +PIBO (
&SJLTTPO ,BUSJ )FNJÚ )FMFOB )ÊNÊMÊJOFO 1JSKP )ÊSLÚOFO 4JSLLB ,FJOÊOFO�
,JVLBBOOJFNJ .BVSJ -BBLTP FU BM� 4VTUBJOFE SFEVDUJPO JO UIF JODJEFODF PG UZQF
ñ EJBCFUFT CZ MJGFTUZMF JOUFSWFOUJPO� GPMMPX�VQ PG UIF 'JOOJTI %JBCFUFT 1SFWFOUJPO
4UVEZ� ǲF -BODFU òõ÷	øôó÷
�ðõöòoðõöø ñïïõ�

<öð> 1FUFS +FQTFO 4�SFO 1BBTLF +PIOTFO .8 (JMMNBO BOE )FOSJL 5PGU 4�SFOTFO� *O�
UFSQSFUBUJPO PG PCTFSWBUJPOBM TUVEJFT� )FBSU øï	÷
�øôõoøõï ñïïó�

<öñ> 1BVM 8 'SBOLT BOE / "UBCBLJ�1BTEBS� $BVTBM JOGFSFODF JO PCFTJUZ SFTFBSDI� +PVSOBM
PG JOUFSOBM NFEJDJOF ñ÷ð	ò
�ñññoñòñ ñïðö�

<öò> %FCCJF " -BXMPS 3PHFS . )BSCPSE +POBUIBO "$ 4UFSOF /JD 5JNQTPO BOE (FPSHF
%BWFZ 4NJUI� .FOEFMJBO SBOEPNJ[BUJPO� VTJOH HFOFT BT JOTUSVNFOUT GPS NBLJOH
DBVTBM JOGFSFODFT JO FQJEFNJPMPHZ� 4UBUJTUJDT JO NFEJDJOF ñö	÷
�ððòòoððõò ñïï÷�

<öó> 4IVBJ :VBO BOE 4VTBOOB $ -BSTTPO� "O BUMBT PO SJTL GBDUPST GPS UZQF ñ EJBCFUFT� B
XJEF�BOHMFE .FOEFMJBO SBOEPNJTBUJPO TUVEZ� %JBCFUPMPHJB QBHFT ðoðò ñïñï�
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<öô> :POHZVBO ;IBOH 5BP ;IBOH $IFOHRJ ;IBOH 'BOH 5BOH /WKVBO ;IPOH )POHLBJ
-J 9JOIPOH 4POH )BJZBO -JO :BOYVO -JV BOE 'V[IPOH 9VF� *EFOUJmDBUJPO PG
SFDJQSPDBM DBVTBMJUZ CFUXFFO OPO�BMDPIPMJD GBUUZ MJWFS EJTFBTF BOE NFUBCPMJD TZOESPNF
CZ B TJNQMJmFE #BZFTJBO OFUXPSL JO B $IJOFTF QPQVMBUJPO� #.+ PQFO ô	ø
 ñïðô�

<öõ> #BSCBSB ) #BSEFOIFJFS ,BJ .D,FFWFS #VMMBSE $BSM + $BTQFSTFO :JMJOH + $IFOH
&EXBSE 8 (SFHH BOE -JOEB 4 (FJTT� " OPWFM VTF PG TUSVDUVSBM FRVBUJPO NPEFMT UP
FYBNJOF GBDUPST BTTPDJBUFE XJUI QSFEJBCFUFT BNPOH BEVMUT BHFE ôï ZFBST BOE PMEFS�
/BUJPOBM )FBMUI BOE /VUSJUJPO &YBNJOBUJPO 4VSWFZ ñïïðoñïïõ� %JBCFUFT DBSF òõ
	ø
�ñõôôoñõõñ ñïðò�

<öö> 1 %POHJPWBOOJ 4 4UFOEFS " 1JFUSFMMJ 3. .BODJOB " $FTQJBUJ 4 1FUUB 4 1FMVTJ
1 1JOHJUPSF 4 #BEJBMJ . .BHHJPOJ FU BM� $BVTBM SFMBUJPOTIJQ PG IFQBUJD GBU XJUI MJWFS
EBNBHF BOE JOTVMJO SFTJTUBODF JO OPOBMDPIPMJD GBUUZ MJWFS� +PVSOBM PG JOUFSOBM NFEJDJOF
ñ÷ò	ó
�òôõoòöï ñïð÷�

<ö÷> / .BOFLB ( %F 4JMWB .BSJB $BSPMJOB #PSHFT "SPPO % )JOHPSBOJ +PSHFO &OH�
NBOO 5JOB 4IBI 9JBPTIVBJ ;IBOH $MBVEJB -BOHFOCFSH "OESFX 8POH %JBOB
,VI +PIO $ $IBNCFST FU BM� -JWFS GVODUJPO BOE SJTL PG UZQF ñ EJBCFUFT� CJEJSFD�
UJPOBM NFOEFMJBO SBOEPNJ[BUJPO TUVEZ� %JBCFUFT õ÷	÷
�ðõ÷ðoðõøð ñïðø�

<öø> 4UFGBO 4UFOEFS +VMJB ,P[MJUJOB #�SHF ( /PSEFTUHBBSE "OOF 5ZCK�SH�)BOTFO
)FMFO ) )PCCT BOE +POBUIBO $ $PIFO� "EJQPTJUZ BNQMJmFT UIF HFOFUJD SJTL PG
GBUUZ MJWFS EJTFBTF DPOGFSSFE CZ NVMUJQMF MPDJ� /BUVSF HFOFUJDT óø	õ
�÷óño÷óö ñïðö�

<÷ï> 3PCFSU 8 ,PJWVMB "MJTPO )FHHJF "OOB #BSOFUU )FOOB $FEFSCFSH 5VF ) )BOTFO
"OJUSB % ,PPQNBO .BSUJO 3JEEFSTUSÌMF 'FNLF 3VUUFST )FOSJL 7FTUFSHBBSE 3BN�
OFFL (VQUB FU BM� %JTDPWFSZ PG CJPNBSLFST GPS HMZDBFNJD EFUFSJPSBUJPO CFGPSF BOE
BGUFS UIF POTFU PG UZQF ñ EJBCFUFT� SBUJPOBMF BOE EFTJHO PG UIF FQJEFNJPMPHJDBM TUVEJFT
XJUIJO UIF *.* %*3&$5 $POTPSUJVN� %JBCFUPMPHJB ôö	õ
�ððòñoððóñ ñïðó�

<÷ð> 3PCFSU 8 ,PJWVMB *BO . 'PSHJF "[SB ,VSCBTJD "OB 7J×VFMB "MJTPO )FHHJF (J�
VTFQQF / (JPSEBOP 5VF ) )BOTFO .JDIFMMF )VETPO "OJUSB %. ,PPQNBO
'FNLF 3VUUFST FU BM� %JTDPWFSZ PG CJPNBSLFST GPS HMZDBFNJD EFUFSJPSBUJPO CFGPSF
BOE BGUFS UIF POTFU PG UZQF ñ EJBCFUFT� EFTDSJQUJWF DIBSBDUFSJTUJDT PG UIF FQJEFNJPMP�
HJDBM TUVEJFT XJUIJO UIF *.* %*3&$5 $POTPSUJVN� %JBCFUPMPHJB õñ	ø
�ðõïðoðõðô
ñïðø�

<÷ñ> " "NFS %JBCFU� 4UBOEBSET PG NFEJDBM DBSF JO EJBCFUFT�ñïðð "NFSJDBO %JBCFUFT "T�
TPDJBUJPO� %JBCFUFT $BSF òó�4ððo4õð ñïðð�

<÷ò> "OESFB .BSJ "OESFB 5VSB "NBMJB (BTUBMEFMMJ BOE &MF 'FSSBOOJOJ� "TTFTTJOH JOTVMJO
TFDSFUJPO CZ NPEFMJOH JO NVMUJQMF�NFBM UFTUT� SPMF PG QPUFOUJBUJPO� %JBCFUFT ôð	TVQQM
ð
�4ññðo4ññõ ñïïñ�
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<÷ó> 5PN 8IJUF ,BUF 8FTUHBUF 4UFGBOJF )PMMJEHF .JDIFMMF 7FOBCMFT 1BUSJDL 0MJWJFS
/JDL 8BSFIBN BOE 4PSFO #SBHF� &TUJNBUJOH FOFSHZ FYQFOEJUVSF GSPN XSJTU BOE
UIJHI BDDFMFSPNFUSZ JO GSFF�MJWJOH BEVMUT� B EPVCMZ MBCFMMFE XBUFS TUVEZ� *OUFSOBUJPOBM
+PVSOBM PG 0CFTJUZ óò	ðð
�ñòòòoñòóñ ñïðø�

<÷ô> %" 8PPE , ,PUTFWB 4 $POOPMMZ $ +FOOJOHT " .FBE + +POFT " )PMEFO %JSL
%F #BDRVFS 5 $PMMJFS (VJ %F #BDLFS FU BM� /VSTF�DPPSEJOBUFE NVMUJEJTDJQMJO�
BSZ GBNJMZ�CBTFE DBSEJPWBTDVMBS EJTFBTF QSFWFOUJPO QSPHSBNNF 	&630"$5*0/

GPS QBUJFOUT XJUI DPSPOBSZ IFBSU EJTFBTF BOE BTZNQUPNBUJD JOEJWJEVBMT BU IJHI SJTL PG
DBSEJPWBTDVMBS EJTFBTF� B QBJSFE DMVTUFS�SBOEPNJTFE DPOUSPMMFE USJBM� ǲF -BODFU òöð
	øõñø
�ðøøøoñïðñ ñïï÷�

<÷õ> "MJTPO & #MBDL� $SJUJDBM FWBMVBUJPO PG FOFSHZ JOUBLF VTJOH UIF (PMECFSH DVU�PĊ GPS
FOFSHZ JOUBLF� CBTBM NFUBCPMJD SBUF� " QSBDUJDBM HVJEF UP JUT DBMDVMBUJPO VTF BOE MJN�
JUBUJPOT� *OUFSOBUJPOBM KPVSOBM PG PCFTJUZ ñó	ø
�ðððøoððòï ñïïï�

<÷ö> & -PVJTF ɨPNBT +" 'JU[QBUSJDL 4+ .BMJL 4JNPO % 5BZMPS�3PCJOTPO BOE +JNNZ %
#FMM� 8IPMF CPEZ GBU� DPOUFOU BOE EJTUSJCVUJPO� 1SPHSFTT JO OVDMFBS NBHOFUJD SFTPOBODF
TQFDUSPTDPQZ öò�ôõo÷ï ñïðò�

<÷÷> %FDMBO 1 0�3FHBO .BSUJOB ' $BMMBHIBO .BS[FOB 8ZMF[JOTLB�"SSJEHF +VMJF
'JU[QBUSJDL 3PTTJ 1 /BPVNPWB +PTFQI 7 )BKOBM BOE 4UFQIBO " 4DINJU[� -JWFS
GBU DPOUFOU BOE 5ñ�� TJNVMUBOFPVT NFBTVSFNFOU CZ VTJOH CSFBUI�IPME NVMUJFDIP
.3 JNBHJOH BU ò�ï 5�GFBTJCJMJUZ� 3BEJPMPHZ ñóö	ñ
�ôôïoôôö ñïï÷�

<÷ø> 5*.05): ( 45� 1*&33& 1"6- 3 $-"3, BOE 8"/*%" $IVB�"OVTPSO�
.FBTVSFNFOU BOE NBQQJOH PG MJWFS JSPO DPODFOUSBUJPOT VTJOH NBHOFUJD SFTPOBODF
JNBHJOH� "OOBMT PG UIF /FX :PSL "DBEFNZ PG 4DJFODFT ðïôó	ð
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