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1SPHSBNB EF %PDUPSBEP FO $JFODJBT EF MB 4BMVE

$¡UFESB *OUFSOBDJPOBM EF #JPFTUBE­TUJDB Z #JH %BUB

"QMJDBDJ³O EF N©UPEPT #JH %BUB BM BO¡MJTJT EF EBUPT
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"VUPS
%� +VBO +PT© 1J±FSP EF "SNBT

%JSFDUPS�
%S� %� %BWJE 1SJFUP .FSJOP

.VSDJB
 %JDJFNCSF ����





"65)03*;"5*0/ 0' 5)& %*3&$5034 0' 5)& 5)&4*4

'03 46#.*44*0/�

1SPG� %S� %BWJE 1SJFUP .FSJOP
 BT %JSFDUPS PG UIF EPDUPSBM UIFTJT ɔ"QMJDBDJ³O EF

N©UPEPT #JH %BUB BM BO¡MJTJT EF EBUPT CJPN©EJDPT� *EFOUJКDBDJ³O EF GBDUPSFT BTPDJBEPT

DPO MB QSFTFODJB EF EBUPT JODPNQMFUPT Z FTUVEJP EF TFDVFODJBT EF FWFOUPTɕ CZ .S�

+VBO +PT© 1J±FSP EF "SNBT JO UIF 1I�%� 1SPHSBN JO )FBMUI 4DJFODFT
 BVUIPSJ[FT JUT

TVCNJTTJPO BT JU GVMКMMT UIF DPOEJUJPOT OFDFTTBSZ GPS JUT EFGFOTF�

4JHO
 UP DPNQMZ XJUI UIF 3PZBM %FDSFFT �������
 ���������
 ������� BOE ������


JO .VSDJB
 %FDFNCFS ��UI
 �����

%S� % %BWJE 1SJFUP .FSJOP�





" NJ QBESF 3BGBFM


RVF EFTEF FM DJFMP NF CSJOEB MV[ Z GVFS[BT�

" NJ NBESF $BOEFMBSJB


QPS TV TBDSJКDJP Z DBSJ±P�

" NJ OPWJB $FMJB�

DPO RVJFO IF DPNQBSUJEP MPT NFKPSFT NPNFOUPT EF NJ WJEB


" NJ IFSNBOJUB /BUIBMJF�
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" UPEBT MBT QFSTPOBT RVF IJDJFSPO QPTJCMF FTUF QSPZFDUP
 NVDIBT HSBDJBT QPS

TV BQPZP Z FOTF±BO[B� %F GPSNB NVZ FTQFDJBM
 RVJFSP EFKBS DPOTUBODJB EF NJ

BHSBEFDJNJFOUP B NJ EJSFDUPS FM %S� %BWJE 1SJFUP Z BM %S� -VJT 1SJFUP
 RVJFOFT NF

FTDPHJFSPO QBSB SFBMJ[BS FTUB UFTJT Z EFEJDBSPO TV UJFNQP B USBOTNJUJSNF QBSUF EF TV

DPOPDJNJFOUP�

" MB 6OJWFSTJEBE$BU³MJDB 4BO"OUPOJP EF.VSDJB
 Z FO QBSUJDVMBS
 B MB 'BDVMUBE EF

.FEJDJOB QPS BCSJSNF TVT QVFSUBT Z QFSNJUJSNF IBDFS FTUB 5FTJT Z BM 7JDFSSFDUPSBEP EF

*OWFTUJHBDJ³O QPS UPEBT TVT BUFODJPOFT
 FO FTQFDJBM B 4JMWJB Z .BSJBOP
 Z QPS TVQVFTUP


B MB 7JDFSSFDUPSB %j &TUSFMMB /º±F[�

" %S� +VBO 1BCMP $BTBT QPS BDPHFSNF QBSB NJ FTUBODJB JOWFTUJHBEPSB FO FM 'BSS

*OTUJUVUF PG )FBMUI *OGPSNBUJDT 3FTFBSDI EF -POESFT�

: QPS FODJNB EF UPEP
 HSBDJBT B NJ GBNJMJB
 TJO DVZP TBDSJКDJP Z DBSJ±P OP QPES­B

IBCFS MMFHBEP IBTUB BRV­� &O FTQFDJBM B NJ QBESF 3BGBFM
 RVF GBMMFDJ³ FM �� EF GFCSFSP

EF ����
 NJFOUSBT SFBMJ[BCB MB UFTJT
 B NJ NBESF $BOEFMBSJB
 B NJ OPWJB $FMJB
 QPS

FTUBS TJFNQSF KVOUP B N­ Z BQPZBSNF FO UPEP NPNFOUP
 Z B NJ IFSNBOB /BUIBMJF�

: QPS ºMUJNP
 B NJ BNJHP 7JSHJMJP QPS IBCFS TJEP RVJFO NF BOJN³ B IBDFS FM

EPDUPSBEP Z B NJ DPNQB±FSB .BS­B EFM $BSNFO�
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5IF QSFTFODF PG NJTTJOH EBUB JO CJPNFEJDBM EBUBCBTFT DBO CJBT TUBUJTDBM BOBMZTFT

BOE SFEVDF UIFJS QSFDJTJPO� *NQVUBUJPO NFUIPET DBO QBSUJBMMZ КY UIF QSPCMFN
 CVU

SFMZ PO VTJOH QSPQFS NPEFMT� 8F IBWF VTFE MPHJTUJD SFHSFTTJPOT XJUI SBOEPN FЙFDUT

UP JEFOUJGZ XIBU QBUJFOU PS NFEJDBM DFOUFSɒT WBSJBCMFT BSF LFZ GBDUPST UP FYQMBJO UIF

NJTTJOHOFTT JO PUIFS WBSJBCMFT 	XFJHIU BOE DJHBSFUUFT
 PO MBSHF EBUBCBTFT�

*O PSEFS UP EFBM XJUI TVDI B MBSHF BNPVOU PG EBUB
 UISFF EJЙFSFOU BQQSPBDIFTXFSF

BQQMJFE� �
 BOBMZTJT XJUI UIF DPNQMFUF EBUBTFU
 �
 JOEFQFOEFOU JOUSB�DFOUSF BOBMZTJT

BOE QVMMJOH UIF SFTVMUT XJUI B NFUB�BOBMZTJT
 �
 JOEFQFOEFOU BOBMZTJT JO SBOEPNMZ

QBSUJUJPOFE CMPDLT BOE QVMMJOH UIF SFTVMUT XJUI B NFUB�BOBMZTJT�

5IF NPTU BDDVSBUF SFTVMUT XFSF PCUBJOFE GSPN UIF BOBMZTJT PG UIF XIPMF EBUBCBTF

CVU JU JT FYUSFNFMZ TMPX BOE PGUFO JNQPTTJCMF UP SVO JO BO BWFSBHF EFTLUPQ DPNQVUFS

CFDBVTF PG NFNPSZ MJNJUBUJPOT� %PJOH UIF BOBMZTJT JO SBOEPNJ[FE QBSUJUJPOT QSPWJEFT

BDDVSBUF SFTVMUT BOE JT NVDI GBTUFS� #Z�DFOUFS BOBMZTJT EPFT OPU SFRVJSF DFOUFST UP

TIBSF EBUB CVU UIF SFTVMUT BSF OPU BT BDDVSBUF
 JU QSPEVDFE FSSPST BOE JU EPFT OPU BMMPX

UP QFSGPSN B DPNCJOFE BOBMZTJT PG JOUSB�DFOUFS BOE JOUFS�DFOUFS WBSJBCMFT JO UIF TBNF

NPEFM�

8F IBWF BQQMJFE UIJT NFUIPEPMPHZ UP UIF EBUBCBTF PG UIF "SFB�� QVCMJD IFBMUI

TFSWJDF PG .BESJE
 XIJDI DPOUBJOT ���� WBSJBCMFT DPMMFDUFE PWFS КWF ZFBST GSPN B

RVBSUFS PG B NJMMJPO QFPQMF�



5IF BOBMZTJT PG UIF XIPMF EBUBTFU XJUI SBOEPN FЙFDUT GPS JOEJWJEVBMT OFTUFE

JOUP DFOUSFT TIPXFE UIBU UIF PEET SBUJP PG NJTTJOH EBUB JO 8&*()5 JT ����� GPS UIF

DPWBSJBUF 4&9 	WFSTVTNFO

 ����� GPS '03&*(/&3 	PWFS OBUJPOBMT

 ����� GPS "(& 	QFS

ZFBS

 ����� GPS ɔ%PDUPS 8PSLMPBE 1SFTTVSFɕ
 ����� GPS ɔ/VSTJOH 8PSLMPBE 1SFTTVSFɕ

BOE ����� GPS :&"3 	QFS ZFBS
� "MM UIFTFT SFTVMUT IBE 	? < 10�16
� 5IFTF WBSBJCMFT


JODMVEFE JO UIF NPEFM BT КYFE FЙFDUT
 DBO FYQMBJO ����� PG UIF WBSJBCJMJUZ PG UIF UIF

PEET PG NJTTJOHOFTT JO UIF WBSJBCMF 8&*()5� 5IF GBDUPS .FEJDBM $FOUFS FYQMBJOT

����
 BOE UIF GBDUPS 1FSTPO FYQMBJOT ����� PG UIF WBSJBCJMUZ�

'PS UIF WBSJBCMF $*("3&55&4 UIF BOBMZTJT PG UIF XIPMF EBUBTFU TIPXFE UIBU UIF

PEET SBUJP PGNJTTJOH EBUB JT ����� 	? = 0.057
 GPS UIF DPWBSJBUF"(& 	QFS ZFBS

 ����� GPS

ɔ%PDUPS8PSLMPBE 1SFTTVSFɕ 	? = 0.0009

 ����� 	? = 2.3⇤10�5
 GPS ɔ/VSTJOH8PSLMPBE

1SFTTVSFɕ Z ����� 	? < 10�16
 GPS :&"3 	QFS ZFBS
� 5IFNPEFMXJUI BEEJUJPOBM WBSJBCMFT

TIPXFE UIBU UIF PEET SBUJP PG NJTTJOH EBUB JO $*("3&55&4 JT ����� GPS UIF DPWBSJBUF

8&*()5 	? = 0.074

 BOE XF TBX UIBU UIF WBSJBCMFT 4&9 	? = 0.18
 BOE '03&*(/&3

	? = 0.30
 BSF OPU TJHOJКDBOU�

8F IBWF BMTP FYQMPSFE EJЙFSFOU NFUIPET GPS UIF BOBMZTJT BOE HSBQIJDBM

SFQSFTFOUBUJPO PG FWFOU TFRVFODFT BOE BQQMJFE UIFN UP UIF BOBMZTJT PG UIF NFEJDBM

FWFOUT DPMMFDUFE PO UIF "SFB�EBUBCBTF�

5IF TJNQMFTU BQQSPBDIFT KVTU BOBMZTF TFQBSBUFMZ UIF EJЙFSFOU UZQFT PG FWFOUT


NPEFMMJOH UIF UJNF VOUJM UIFJS КSTU PDDVSSFODF
 JHOPSJOH UIF GPMMPXJOH SFQFUJUJPOT BOE

BTTVNJOH UIF PDDVSSFODFT BSF JOEFQFOEFOU BOE GPMMPX B 1PJTTPO EJTUSJCVUJPO� .BSLPW

NPEFMT BSF BMTP DPNPOMZ BQQMJFE UP NPEFM UIF PDDVSSFODF PG DPOTFDVUJWF FWFOUT�

8F IBWF QSPQPTFE B OFX BQQSPBDI UP TUVEZ TFRVFODFT DBQBCMF PG BOBMZTJOH

NVMUJQMF EJЙFSFOU UZQFT PG FWFOUT
 XJUI SFDVSSFODF BOE UBLJOH JOUP BDDPVOU UIF UJNF BU

SJTL BOE UIF USBOTJUJPOT CFUXFFO DPOTFDVUJWF BOE OPO�DPOTFDVUJWF FWFOUT� 8F GPDVTFE

PVS BOBMZTJT PO UIF TIPSUFTU TVCTFRVFODFT� QBJST BOE USJQMFUT
 GPS XIJDI XF SFQPSU UIF

*ODJEFODF 3BUF 	*3
�



5IF SFTVMUT XFSF HSBQIJDBMMZ SFQSFTFOUFE VTJOH DPOOFDUJPO OFUXPSLT
 XIJDI

IFMQT UP RVJDLMZ WJTVBMJ[F UIF TFRVFODFT PG FWFOUT PG BOZ MFOHUI� 5IF JODMVTJPO PG

OPO�DPOTFDVUJWF FWFOUT JO UIF BOBMZTFT BMMPXFE VT UP EJTDPWFS TPNF USBOTJUJPOT UIBU

PUIFSXJTF XFOU VOOPUJDFE�

*O UIPTF TUVEJFT JO XIJDI UFNQPSBM JOGPSNBUJPO JT BQQSPYJNBUF
 JU JT OPU QPTTJCMF

UP LOPX UIF EBUF PS FYBDU PSEFS PG PDDVSSFODF PG UIF FWFOUT� 8F IBWF EFWFMPQFE

B TJNQMF JNQVUBUJPO NFUIPE SFQMBDJOH UIF TFRVFODFT CZ B XFJHIUFE TVN PG GVMMZ

PSEFSFE TFRVFODFT HFOFSBUFE CZ QFSNVUJOH UIF JOUSB�BOOVBM FWFOUT BOE VTJOH UIF

GSFRVFODZ PG UIF JOUFS�BOOVBM QBJST BT B QSJPSJ QSPCBCJMJUZ�

5IF BOBMZTJT PG UIF "SFB�� EBUB TIPXT UIBU UIF IJHIFTU *3T DPSSFTQPOE UP QBJST PG

FWFOUT XIPTF КOBM FWFOU JT 53"45-*1*%04
 )5" BOE (3*1&�

,FZ XPSETɏ NJTTJOH EBUB
 MPHJTUJD SFHSFTTJPO
 SBOEPN FЙFDUT
 JNQVUBUJPO
 CJH

EBUB
 TFRVFODF PG FWFOUT
 DPOOFDUJPO OFUXPSLT
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-B QSFTFODJB EF EBUPT GBMUBOUFT FO MBT CBTFT EF EBUPT CJPN©EJDBT QVFEF TFTHBS

MPT BO¡MJTJT FTUBE­TUJDPT Z SFEVDJS TV QSFDJTJ³O� -PT N©UPEPT EF JNQVUBDJ³O EF FTUPT

IBCJUVBMNFOUF EFOPNJOBEPT ɔNJTTJOH EBUBɕ DPSSJHFO QBSDJBMNFOUF FM QSPCMFNB QFSP

OFDFTJUBO NPEFMPT BEFDVBEPT RVF SFMBDJPOFO TV PDVSSFODJB DPO FM WBMPS EF MBT EFN¡T

WBSJBCMFT� )FNPT VUJMJ[BEP SFHSFTJPOFT MPH­TUJDBT DPO FGFDUPT BMFBUPSJPT QBSB JEFOUJКDBS

RV© GBDUPSFT EFM QBDJFOUF P DFOUSP N©EJDP FTU¡O BTPDJBEPT DPO VOB NBZPS QSFTFODJB

EF NJTTJOH EBUB FO PUSBT WBSJBCMFT FO CBTFT EF EBUPT EF HSBO UBNB±P�

1BSB QPEFS BOBMJ[BS VOB DBOUJEBE UBO HSBOEF EF EBUPT IFNPT BQMJDBEP USFT

FOGPRVFT EJGFSFOUFT� �
 BO¡MJTJT DPO FM DPOKVOUP DPNQMFUP EF MPT EBUPT
 �
 BO¡MJTJT

JOEFQFOEJFOUFT JOUSB�DFOUSP Z FM QPTUFSJPS NFUBBO¡MJTJT EF TVT DPFКDJFOUFT
 �
 BO¡MJTJT

JOEFQFOEJFOUFT FO QBSUJDJPOFT BMFBUPSJBT EF MPT EBUPT Z TV QPTUFSJPS NFUBBO¡MJTJT�

-PT SFTVMUBEPT N¡T QSFDJTPT TF PCUVWJFSPO DPO FM BO¡MJTJT TJNVMU¡OFP EF UPEB MB

CBTF EF EBUPT
 QFSP FT FYUSFNBEBNFOUF MFOUP Z B NFOVEP JNQPTJCMF EF SFBMJ[BS FO

VO PSEFOBEPS NFEJP EFCJEP B MBT MJNJUBDJPOFT EF NFNPSJB� &M BO¡MJTJT EF MPT EBUPT

QBSUJDJPOBEPT FO CMPRVFT BMFBUPSJPT BSSPK³ SFTVMUBEPT CBTUBOUF QSFDJTPT QFSP FT NVDIP

N¡T S¡QJEP� &M BO¡MJTJT QPS DFOUSPT OP SFRVJFSF RVF MPT DFOUSPT JOUFSDBNCJFO EBUPT

QFSP MPT SFTVMUBEPT OP TPO UBO QSFDJTPT
 QSPEVKP FSSPSFT EVSBOUF MPT D¡MDVMPT Z OP

QFSNJUF FM BO¡MJTJT DPNCJOBEP EF WBSJBCMFT JOUSB�DFOUSP F JOUFS�DFOUSP FO VO NJTNP

NPEFMP�



)FNPT BQMJDBEP FTUB NFUPEPMPH­B B MB CBTF EF EBUPT EF BUFODJ³O QSJNBSJB

EFM "SFB�� EFM TFSWJDJP QºCMJDP EF TBMVE EF .BESJE
 RVF DPOUJFOF ���� WBSJBCMFT

SFDPQJMBEBT B MP MBSHP EF DJODP B±PT EF VO DVBSUP EF NJMM³O EF QFSTPOBT� )FNPT

BOBMJ[BEP MB QSFTFODJB EF NJTTJOH EBUB FO MBT WBSJBCMFT QFTP Z DJHBSSJMMPT�

&M BO¡MJTJT EFM DPOKVOUP DPNQMFUP EF MPT EBUPT DPO FM NPEFMP EF FGFDUPT BMFBUPSJPT

QBSB MPT JOEJWJEVPT BOJEBEPT B MPT DFOUSPT NPTUS³ RVF MB PEET SBUJP EF NJTTJOHT FO FM

1&40 FT ����� QBSB MB DPWBSJBCMF 4&90 	GSFOUF B IPNCSFT

 ����� QBSB &953"/+&30

	GSFOUF B OBDJPOBMFT

 ����� QBSB &%"% 	QPS B±P

 ����� QBSB 1".&%
 ����� QBSB

1"&/' Z ����� QBSB :&"3 	QPS B±P
� 5PEPT FTUPT SFTVMUBEPT TF PCUVWJFSPO DPO

	? < 10�16
� &TUBT WBSJBCMFT
 JODMVJEBT FO FM NPEFMP DPNP FGFDUPT КKPT
 FYQMJDBO FM

����� EF MB WBSJBCJMJEBE EF MBT PEET EF UFOFS NJTTJOH FO MB WBSJBCMF 1&40� &M GBDUPS

DFOUSP
 FYQMJDB PUSP ���� EF MB WBSJBCJMJEBE
 FM GBDUPS JOEJWJEVP FYQMJDB FM ������

1BSB MB WBSJBCMF $*("33*--04 FM BO¡MJTJT EFM DPOKVOUP DPNQMFUP EF EBUPT NPTUS³

RVF MB MB PEET SBUJP EF NJTTJOHT FO $*("33*--04 FT ����� 	? = 0.057
 QBSB MB DPWBSJBCMF

&%"%
 ����� QBSB 1".&% 	? = 0.0009

 ����� (? = 2.3⇥10�5) QBSB 1"&/' Z �����

	? < 10�16
 QBSB :&"3� -PT FGFDUPT КKPT EFM NPEFMP FYQMJDBO FM ��� EF MB WBSJBCJMJEBE

EF MBT PEET EF NJTTJOH FO MB WBSJBCMF $*("33*--04� -B WBSJBCJMJEBE EFCJEB B MPT

DFOUSPT FT DBTJ DFSP� &O FM NPEFMP DPO N¡T WBSJBCMFT QPEFNPT WFS RVF MB PEET SBUJP EF

NJTTJOHT FO $*("33*--04 FT ����� QBSB 1&40 	? = 0.074
 Z DPNQSPCBNPT RVF MBT

WBSJBCMF 4&90 	? = 0.18
 Z &953"/+&30 	? = 0.30
 OP TPO TJHOJКDBUJWBT�

5BNCJ©O IFNPT FYQMPSBEP EJGFSFOUFT N©UPEPT QBSB FM BO¡MJTJT Z SFQSFTFOUBDJ³O

HS¡КDB EF TFDVFODJBT Z MP IFNPT BQMJDBEP BM BO¡MJTJT EF FWFOUPT N©EJDPT FO CBTFT

EF EBUPT EF HSBO UBNB±P� &O MB MJUFSBUVSB FTUF QSPCMFNB TVFMF BCPSEBSTF BOBMJ[BOEP

QPS TFQBSBEP MPT EJGFSFOUFT UJQPT EF FWFOUP
 NPEFMJ[BOEP FM UJFNQP IBTUB TV QSJNFSB

PDVSSFODJB
 JHOPSBOEP MBT SFQFUJDJPOFT P BTVNJFOEP RVF TPO MBT PDVSSFODJBT TPO

JOEFQFOEJFOUFT Z TJHVFO VOB EJTUSJCVDJ³O EF 1PJTTPO� 5BNCJ©O FT DPNºO BQMJDBS

NPEFMPT EF .BSLPW B MB PDVSSFODJB EF FWFOUPT DPOTFDVUJWPT�



1SPQPOFNPT VO OVFWP FOGPRVF QBSB FTUVEJBS TFDVFODJBT DBQB[ EF BOBMJ[BS NºMUJ�

QMFT UJQPT EF FWFOUPT EJGFSFOUFT
 DPOTFDVUJWPT Z OP DPOTFDVUJWPT
 EFTDPNQPOJ©OEPMBT

FO TVCTFDVFODJBT EF NFOPS UBNB±P Z UFOJFOEP FO DVFOUB FM UJFNQP FO SJFTHP
 RVF

SFQPSUBNPT VUJMJ[BOEP MB 5BTB EF *ODJEFODJB 	*3
�

-PT SFTVMUBEPT BT­ PCUFOJEPT GVFSPO SFQSFTFOUBEPT HS¡КDBNFOUF NFEJBOUF

SFEFT EF DPOFYJ³O
 RVF IBO NPTUSBEP TFS NVZ ºUJMFT QBSB WJTVBMJ[BS G¡DJMNFOUF MBT

TFDVFODJBT EF FWFOUPT EF DVBMRVJFS MPOHJUVE� -B JODMVTJ³O EF FWFOUPT OP DPOTFDVUJWPT

FO MPT BO¡MJTJT QFSNJUF EFTDVCSJS USBOTJDJPOFT RVF EF PUSP NPEP QBTBO EFTBQFSDJCJEBT�

&O BRVFMMPT FTUVEJPT FO MPT RVF MB JOGPSNBDJ³O UFNQPSBM FT BQSPYJNBEB OP

FT QPTJCMF DPOPDFS MB GFDIB OJ FM PSEFO FYBDUP EF PDVSSFODJB EF MPT FWFOUPT� 1BSB

TPMVDJPOBS FTUF QSPCMFNB IFNPT EFTBSSPMMBEP VO N©UPEP EF JNQVUBDJ³O TJNQMF

TVTUJUVZFOEP MBT TFDVFODJBT QPS MB TVNB QPOEFSBEB EF TFDVFODJBT UPUBMNFOUF

PSEFOBEBT PCUFOJEBT QFSNVUBOEP MPT EBUPT JOUSBBOVBMFT Z VUJMJ[BOEP DPNP

QSPCBCJMJEBE B QSJPSJ MB GSFDVFODJB EF MPT QBSFT JOUFSBOVBMFT�

-PT N©UPEPT EFTBSSPMMBEPT IBO TJEP VUJMJ[BEPT QBSB BOBMJ[BS MPT FWFOUPT EF MB

CBTF EF EBUPT EFM "SFB�� EF .BESJE
 QBSB MPT RVF IFNPT PCUFOJEP RVF -PT *3 N¡T

FMFWBEPT DPSSFTQPOEFO B QBSFT EF FWFOUPT DVZP FWFOUP КOBM FT 53"45@-*1*%04


)5" Z (3*1&�

1BMBCSBT DMBWFɏ EBUPT GBMUBOUFT
 SFHSFTJ³O MPH­TUJDB
 FGFDUPT BMFBUPSJPT
 JNQV�

UBDJ³O
 CJH EBUB
 TFDVFODJBT EF FWFOUPT
 SFEFT EF DPOFYJ³O
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����� �NCJUP EFM FTUVEJP � � � � � � � � � � � � � � � � � � � � � � � � � ��

����� -JNQJF[B Z SFFTUSVDUVSBDJ³O EF MPT EBUPT � � � � � � � � � � � � ��



����� .©UPEPT FTUBE­TUJDPT � � � � � � � � � � � � � � � � � � � � � � � � ��

������� (FOFSBMJEBEFT Z WBSJBCMFT PCKFUP EF FTUVEJP � � � � � ��

������� .FNPSJB Z UJFNQP EF D¡MDVMP � � � � � � � � � � � � � ��

������� "O¡MJTJT TJNVMU¡OFP EFM DPOKVOUP EF MPT EBUPT � � � � ��

������� "O¡MJTJT EF MPT EBUPT QBSUJDJPOBEPT BMFBUPSJBNFOUF � ��

������� "O¡MJTJT EF MPT EBUPT QBSUJDJPOBEPT QPS DFOUSP � � � � ��
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$*("33*--04� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 3FTVNFO EF MPT NFUB�BO¡MJTJT EF MBT SFHSFTJPOFT TJNQMFT JOUSB�

QBSUJDJ³O QBSB 1&40� � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 3FTVNFO EF MPT NFUB�BO¡MJTJT EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO

FGFDUPT BMFBUPSJPT EF MPT $FOUSPT QBSB FM 1&40� � � � � � � � � � � � � ���
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���� 3FTVNFO EF MPT NFUB�BO¡MJTJT EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO

FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB FM 1&40� � � � � � � � � � � � ���

���� 3FTVNFO EF MPT NFUB�BO¡MJTJT EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO

FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT FO DFOUSPT QBSB 1&40� � � � � � � ���

���� 3FTVNFO EF MPT NFUB�BO¡MJTJT EF MBT SFHSFTJPOFT TJNQMFT JOUSB�

QBSUJDJ³O QBSB $*("33*--04� � � � � � � � � � � � � � � � � � � � � � � ���

���� 3FTVNFO EF MPT NFUB�BO¡MJTJT EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO

FGFDUPT BMFBUPSJPT EF MPT $FOUSPT QBSB $*("33*--04� � � � � � � � � ���

���� 3FTVNFO EF MPT NFUB�BO¡MJTJT EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO

FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB $*("33*--04� � � � � � � ���

���� 3FTVNFO EF MPT NFUB�BO¡MJTJT EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO

FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT FO DFOUSPT QBSB $*("33*--04� ���

���� 3FTVNFO EF MPT NFUB�BO¡MJTJT EF MBT SFHSFTJPOFT TJNQMFT JOUSB�DFOUSP

QBSB 1&40� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 3FTVNFO EF MPT NFUB�BO¡MJTJT EF MBT SFHSFTJPOFT JOUSB�DFOUSP DPO

FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB FM 1&40� � � � � � � � � � � � ���

���� 3FTVNFO EF MPT NFUB�BO¡MJTJT EF MBT SFHSFTJPOFT TJNQMFT JOUSB�DFOUSP

QBSB $*("33*--04� � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 3FTVNFO EF MPT NFUB�BO¡MJTJT EF MBT SFHSFTJPOFT JOUSB�DFOUSP DPO

FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB $*("33*--04� � � � � � � ���

���� 3FTVMUBEPT EF UPEBT MBT WBSJBCMFT FO GVODJ³O EFM NPEFMP Z N©UPEP

EF QBSUJDJPOBEP QBSB 1&40� � � � � � � � � � � � � � � � � � � � � � � � ���

���� 3FTVMUBEPT EF UPEBT MBT WBSJBCMFT FO GVODJ³O EFM NPEFMP Z N©UPEP

EF QBSUJDJPOBEP QBSB $*("33*--04� � � � � � � � � � � � � � � � � � � ���

���� $PNQBSBDJ³O EF SFTVMUBEPT EF MPT EJGFSFOUFT N©UPEPT� � � � � � � � � ���

���� $PNQBSBDJ³O EFM *3 EF MPT USJQMFUFT DPO EJGFSFOUFT N©UPEPT� � � � � ���

%�� �OEJDF EF NPEFMPT BMUFSOBUJWPT � � � � � � � � � � � � � � � � � � � � � ���

%�� 3FTVMUBEPT EFM NPEFMP EF FGFDUPT BMFBUPSJPT QPS DFOUSPT F JOEJWJEVPT

QBSB FM 1&40 DPO WBSJBCMFT BEJDJPOBMFT� � � � � � � � � � � � � � � � � ���
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%�� 3FTVMUBEPT EFM NPEFMP EF FGFDUPT BMFBUPSJPT QPS DFOUSPT F JOEJWJEVPT


DPO JOUFSBDDJPOFT Z 104."4 QBSB 1&40� � � � � � � � � � � � � � � � ���

%�� 3FTVMUBEPT EFM NPEFMP EF FGFDUPT BMFBUPSJPT QPS DFOUSPT
 DPO

JOUFSBDDJPOFT Z 104."4 QBSB 1&40� � � � � � � � � � � � � � � � � � � ���

%�� .PEFMP EF FGFDUPT BMFBUPSJPT QPS DFOUSPT F JOEJWJEVPT
 DPO 4&90 Z

&953"/+&30 QBSB $*("33*--04� � � � � � � � � � � � � � � � � � � ���

%�� .PEFMP EF SFHSFTJ³O TJNQMF DPO JOUFSBDDJPOFT QBSB $*("33*--04� ���

%�� .PEFMP EF FGFDUPT BMFBUPSJPT QPS DFOUSPT F JOEJWJEVPT DPO JOUFSBDDJP�

OFT QBSB $*("33*--04� � � � � � � � � � � � � � � � � � � � � � � � � � ���

%�� .PEFMP EF FGFDUPT BMFBUPSJPT QPS DFOUSPT QBSB $*("33*--04� � � � ���

%�� 3FTVMUBEPT EF MB SFHSFTJPOFT MPH­TUJDBT TJNQMFT JOUSB�QBSUJDJ³O QBSB

FM 1&40� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT TJNQMFT JOUSB�

QBSUJDJ³O QBSB 1&40� � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF 4&90 FO MBT SFHSFTJPOFT TJNQMFT JOUSB�QBSUJDJ³O QBSB

1&40� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF :&"3 FO MBT SFHSFTJPOFT TJNQMFT JOUSB�QBSUJDJ³O QBSB

1&40� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF &%"% FO MBT SFHSFTJPOFT TJNQMFT JOUSB�QBSUJDJ³O QBSB

1&40� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF 1".&% FO MBT SFHSFTJPOFT TJNQMFT JOUSB�QBSUJDJ³O

QBSB 1&40� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF 1"&/' FO MBT SFHSFTJPOFT TJNQMFT JOUSB�QBSUJDJ³O

QBSB 1&40� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF &953"/+&30 FO MBT SFHSFTJPOFT TJNQMFT JOUSB�

QBSUJDJ³O QBSB 1&40� � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

%��� 3FTVMUBEPT EF MB SFHSFTJPOFT MPH­TUJDBT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT JOEJWJEVPT QBSB FM 1&40� � � � � � � � � � � � � � � � ���
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%��� .FUBBO¡MJTJT EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO

FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB 1&40� � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF 4&90 EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT JOEJWJEVPT QBSB 1&40� � � � � � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF :&"3 EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT JOEJWJEVPT QBSB 1&40� � � � � � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF &%"% EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT JOEJWJEVPT QBSB 1&40� � � � � � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF 1".&% EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT JOEJWJEVPT QBSB 1&40� � � � � � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF 1"&/' EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT JOEJWJEVPT QBSB 1&40� � � � � � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF &953"/+&30 EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO

FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB 1&40� � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO

FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT FO DFOUSPT QBSB 1&40� � � � � � � ���

%��� 3FTVMUBEPT EF MB SFHSFTJPOFT MPH­TUJDBT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT JOEJWJEVPT FO DFOUSPT QBSB FM 1&40� � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF 4&90 EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT JOEJWJEVPT FO DFOUSPT QBSB 1&40� � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF :&"3 EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT JOEJWJEVPT FO DFOUSPT QBSB 1&40� � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF &%"% EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT JOEJWJEVPT FO DFOUSPT QBSB 1&40� � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF 1".&% EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT JOEJWJEVPT FO DFOUSPT QBSB 1&40� � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF 1"&/' EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT JOEJWJEVPT FO DFOUSPT QBSB 1&40� � � � � � � � � � � ���
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%��� .FUBBO¡MJTJT EF &953"/+&30 EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO

FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT FO DFOUSPT QBSB 1&40� � � � � � � ���

%��� 3FTVMUBEPT EF MB SFHSFTJPOFT MPH­TUJDBT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT DFOUSPT QBSB FM 1&40� � � � � � � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO

FGFDUPT BMFBUPSJPT EF MPT DFOUSPT QBSB 1&40� � � � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF 4&90 FO MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT DFOUSPT QBSB 1&40� � � � � � � � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF :&"3 FO MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT DFOUSPT QBSB 1&40� � � � � � � � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF &%"% FO MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT DFOUSPT QBSB 1&40� � � � � � � � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF 1".&% FO MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT DFOUSPT QBSB 1&40� � � � � � � � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF 1"&/' FO MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT DFOUSPT QBSB 1&40� � � � � � � � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF &953"/+&30 FO MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO

FGFDUPT BMFBUPSJPT EF MPT DFOUSPT QBSB 1&40� � � � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT TJNQMFT JOUSB�

QBSUJDJ³O QBSB $*("33*--04� � � � � � � � � � � � � � � � � � � � � � � ���

%��� 3FTVMUBEPT EF MB SFHSFTJPOFT MPH­TUJDBT TJNQMFT JOUSB�QBSUJDJ³O QBSB

$*("33*--04� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF :&"3 FO MBT SFHSFTJPOFT TJNQMFT JOUSB�QBSUJDJ³O QBSB

$*("33*--04� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF &%"% FO MBT SFHSFTJPOFT TJNQMFT JOUSB�QBSUJDJ³O QBSB

$*("33*--04� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF 1".&% FO MBT SFHSFTJPOFT TJNQMFT JOUSB�QBSUJDJ³O

QBSB $*("33*--04� � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
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%��� .FUBBO¡MJTJT EF 1"&/' FO MBT SFHSFTJPOFT TJNQMFT JOUSB�QBSUJDJ³O

QBSB $*("33*--04� � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

%��� 3FTVMUBEPT EF MB SFHSFTJPOFT MPH­TUJDBT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT JOEJWJEVPT QBSB $*("33*--04� � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT TJNQMFT JOUSB�

QBSUJDJ³O DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB $*("33*--04����

%��� .FUBBO¡MJTJT EF :&"3 EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT JOEJWJEVPT QBSB $*("33*--04� � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF &%"% EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT JOEJWJEVPT QBSB $*("33*--04� � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF 1".&% EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT JOEJWJEVPT QBSB $*("33*--04� � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF 1"&/' EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT JOEJWJEVPT QBSB $*("33*--04� � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO

FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT FO DFOUSPT QBSB $*("33*--04� ���

%��� 3FTVMUBEPT EF MB SFHSFTJPOFT MPH­TUJDBT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT JOEJWJEVPT FO DFOUSPT QBSB $*("33*--04� � � � � ���

%��� .FUBBO¡MJTJT EF :&"3 EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT JOEJWJEVPT FO DFOUSPT QBSB $*("33*--04� � � � � ���

%��� .FUBBO¡MJTJT EF &%"% EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT JOEJWJEVPT FO DFOUSPT QBSB $*("33*--04� � � � � ���

%��� .FUBBO¡MJTJT EF 1".&% EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT JOEJWJEVPT FO DFOUSPT QBSB $*("33*--04� � � � � ���

%��� .FUBBO¡MJTJT EF 1"&/' EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT JOEJWJEVPT FO DFOUSPT QBSB $*("33*--04� � � � � ���

%��� .FUBBO¡MJTJT EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO

FGFDUPT BMFBUPSJPT EF MPT DFOUSPT QBSB $*("33*--04� � � � � � � � � ���
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%��� .FUBBO¡MJTJT EF :&"3 FO MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT DFOUSPT QBSB $*("33*--04� � � � � � � � � � � � � � ���

%��� 3FTVMUBEPT EF MB SFHSFTJPOFT MPH­TUJDBT JOUSB�QBSUJDJ³O DPO FGFDUPT

BMFBUPSJPT EF MPT DFOUSPT QBSB $*("33*--04� � � � � � � � � � � � � � ���

%��� .FUBBO¡MJTJT EF &%"% FO MBT SFHSFTJPOFT JOUSB�QBSUJDJ³O DPO FGFDUPT
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#*$ $SJUFSJP EF JOGPSNBDJ³O CBZFTJBOP�

&"1 &RVJQP EF "UFODJ³O 1SJNBSJB P DFOUSP N©EJDP

HMN .PEFMP EF SFHSFTJ³O MJOFBM HFOFSBMJ[BEP�

*OUFSDFQUP 0SEFOBEB FO FM PSJHFO EF MPT NPEFMPT EF SFHSFTJ³O�

*3 *ODJEFODF 3BUF� 5BTB EF *ODJEFODJB�

0EET 1SPCBCJMJEBE EF PDVSSFODJB EF VO FWFOUP EJWJEJEB FOUSF MB

QSPCBCJMJEBE EF RVF OP PDVSSB�

0EET 3BUJP 3B[³O EF NPNJPT P SB[³O EF PQPSUVOJEBEFT
 DPDJFOUF FOUSF MBT
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1"&/' 1SFTJ³O BTJTUFODJBM NFEJB EF FOGFSNFS­B�
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&M JODFTBOUF JODSFNFOUP EF MB DBOUJEBE EF JOGPSNBDJ³O Z OºNFSP EF WBSJBCMFT

SFDPQJMBEPT FO MBT CBTFT EF EBUPT CJPN©EJDBT IB QPTJCJMJUBEP MB DSFBDJ³O EF NPEFMPT

BWBO[BEPT RVF QPTJCJMJUBO MB SFBMJ[BDJ³O EF EFTDVCSJNJFOUPT BOUFT JNQPTJCMFT
 QFSP MB

DBEB WF[ N¡T DPNQMFKB Z DBNCJBOUF FTUSVDUVSB EF MPT EBUPT Z MB QSFTFODJB EF NJTTJOH

EBUB Z FSSPSFT EJКDVMUB TFSJBNFOUF TV QSPDFTBNJFOUP JOGPSN¡UJDP Z BO¡MJTJT FTUBE­TUJDP


IBDJFOEP OFDFTBSJP FM EFTBSSPMMP EF OVFWBT U©DOJDBT��

1BSB SFBMJ[BS DVBMRVJFS FTUVEJP FT EF WJUBM JNQPSUBODJB VUJMJ[BS JOGPSNBDJ³O RVF

IBZB TJEP SFDPQJMBEB Z FTUSVDUVSBEB BEFDVBEBNFOUF Z BTFHVSBS TV DBMJEBE
 <���
 ���


���
 ���>� &O FTUB UFTJT VUJMJ[BNPT N©UPEPT QSPDFEFOUFT EFM DBNQP EFM #JH %BUB Z

EF EFTBSSPMMP QSPQJP QBSB FM QSPDFTBEP Z BO¡MJTJT EF EBUPT CJPN©EJDPT DPNQMFKPT Z

BT­ FTUVEJBS EPT QSPCMFNBT IBCJUVBMFT FO CJPFTUBE­TUJDB� FM BO¡MJTJT EF NJTTJOH EBUB FO

CBTFT EF EBUPT EF NVZ HSBO UBNB±P
 Z FM BO¡MJTJT EF TFDVFODJBT EF FWFOUPT N©EJDPT�
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-" 13&4&/$*" %& .*44*/( %"5"

-B QSFTFODJB EF FSSPSFT FO MBT CBTFT EF EBUPT N©EJDBT QVFEF FTUBS FO QBSUF

SFMBDJPOBEB DPO MB DBMJEBE BTJTUFODJBM
 DPO FM UJFNQP RVF EFEJDBO MPT N©EJDPT B UBSFBT

BENJOJTUSBUJWBT Z DPO FM QPTUFSJPS USBUBNJFOUP EF MB JOGPSNBDJ³O <���
 �
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&M BO¡MJTJT EF NºMUJQMFT CBTFT EF EBUPT EF JOWFTUJHBDJ³O DM­OJDB SFQPSU³ RVF MBT

UBTBT EF FSSPS EFUFDUBEBT PTDJMBO FOUSF FM ���� Z FM �����
 <��>� .VDIPT EF FTPT

FSSPSFT OP TPO BMFBUPSJPT Z QPES­BO TFTHBS HSBWFNFOUF B MPT SFTVMUBEPT EF MPT FTUVEJPT

SFBMJ[BEPT VUJMJ[BOEP FTPT EBUPT� &M FTUVEJP <��> SFQPSU³ MB PDVSSFODJB EF � FSSPSFT

QPS DBEB ���� QSFTDSJQDJPOFT N©EJDBT�

� .©UPEPT DPNP MBT SFEFT OFVSPOBMFT
 TJTUFNBT EJGVTPT
 BMHPSJUNPT HFO©UJDPT
 UBCº TFBSDI
 SFEFT
CBZFTJBOBT
 MBTTP P MBT SFEFT EF DPOFYJ³O
 RVF QFSNJUFO CVTDBS QBUSPOFT
 SFBMJ[BS QSFEJDDJPOFT P
BVUPNBUJ[BS MB SFTPMVDJ³O EF QSPCMFNBT NVZ HSBOEFT
 QFSP QVFEFO TFS EJG­DJMFT EF JOUFSQSFUBS Z
MFOUPT�
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-PT NJTTJOH EBUB
 UBNCJ©O MMBNBEPT EBUPT GBMUBOUFT P WBMPSFT QFSEJEPT EF VOB

WBSJBCMF
 TPO PCTFSWBDJPOFT P SFHJTUSPT RVF OP UJFOFO BMNBDFOBEP OJOHºO WBMPS

P ©TUF OP FT W¡MJEP� 4V QSFTFODJB TVQPOF VO QSPCMFNB DPNºO Z QVFEF JOЛVJS FO

MPT SFTVMUBEPT EF MPT BO¡MJTJT TFTHBOEP MBT FTUJNBDJPOFT
 SFEVDJFOEP TV QSFDJTJ³O

Z DPNQMJDBOEP MPT D¡MDVMPT� &YJTUFO EJGFSFOUFT N©UPEPT
 MMBNBEPT EF JNQVUBDJ³O


QBSB TVTUJUVJS FTPT WBMPSFT QFSEJEPT P FSS³OFPT QPS FTUJNBDJPOFT SB[POBCMFT RVF

DPSSJHFO FO QBSUF FM QSPCMFNB <��
 ���
 ��>
 QFSP OFDFTJUBO EF NPEFMPT BEFDVBEPT RVF

EFTDSJCBO D³NP TF HFOFSBO MPT NJTTJOH Z TV SFMBDJ³O DPO MBT EFN¡T WBSJBCMFT�

-PT NJTTJOH EBUB TF TVFMFO DMBTJКDBS FO USFT UJQPT TFHºO FM QBUS³O EF Q©SEJEB

EF MPT EBUPT GBMUBOUFT� �
 .$"3 	.JTTJOH $PNQMFUFMZ "U 3BOEPN

 MB QSFTFODJB EF

NJTTJOH EBUB FO VOB WBSJBCMF FT JOEFQFOEJFOUF EFM WBMPS EF ©TUB Z EFM WBMPS EF MBT

EFN¡T WBSJBCMFT� �
 ."3 	.JTTJOH "U 3BOEPN
 FT JOEFQFOEJFOUF EF TV WBMPS
 QFSP

EFQFOEF EF PUSBT WBSJBCMFT� �
 /."3 	/PU .JTTJOH "U 3BOEPN
 EFQFOEF EF MPT

WBMPSFT EF MB QSPQJB WBSJBCMF�

&O MB QSJNFSB QBSUF EF MB UFTJT BOBMJ[BNPT RV© GBDUPSFT SFMBDJPOBEPT DPO FM

QBDJFOUF P DFOUSP N©EJDP JOЛVZFO FO MB BQBSJDJ³O EF NJTTJOH EBUB ."3 FO PUSBT

WBSJBCMFT� 1BSB FMMP VUJMJ[BSFNPT NPEFMPT EF SFHSFTJ³O MPH­TUJDB DPO FGFDUPT BMFBUPSJPT


RVF TFS¡O BQMJDBEPT B MB CBTF EF EBUPT EFM TFSWJDJP QºCMJDP EF TBMVE EFM "SFB�� EF

.BESJE
 RVF DPOUJFOF JOGPSNBDJ³O SFDPHJEB EVSBOUF TJFUF B±PT B DBTJ VO DVBSUP EF

NJMM³O EF QFSTPOBT
 <���
 ���
 ��>�

-B SFHSFTJ³O MPH­TUJDB FT VUJMJ[BEB
 <��>
 QBSB FM NPEFMBEP EF WBSJBCMFT DBUFH³SJDBT


DPNP FO OVFTUSP DBTP
 MB QSFTFODJB P BVTFODJB EF VO WBMPS� -PT NPEFMPT EF FGFDUPT

BMFBUPSJPT
 QPS TV QBSUF
 QVFEFO TFS VUJMJ[BEPT QBSB NPEFMBS WBSJBCMFT RVF IBO TJEP

NFEJEBT SFQFUJEBNFOUF FO MBT NJTNBT VOJEBEFT EF PCTFSWBDJ³O <��
 ��
 ���
 ���>


ZB TFB FO GVODJ³O EF USBUBNJFOUPT EJTUJOUPT
 P FO FTUVEJPT MPOHJUVEJOBMFT
 FO MPT RVF

IBCJUVBMNFOUF MBTNFEJDJPOFT TF SFQJUFO B MP MBSHP EFM UJFNQP QBSB VOBNJTNB QFSTPOB

P MVHBS� &TUPT NPEFMPT QFSNJUFO NPEFMBS BEFDVBEBNFOUF MB WBSJBO[B Z DPWBSJBO[B
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EFOUSP EF DBEB JOEJWJEVP P DFOUSP Z FOUSF FMMPT <��
 ��
 ���
 ��
 ��
 ��>�

&TUF UJQP EF BO¡MJTJT OFDFTJUBO EF HSBOEFT DBOUJEBEFT EF NFNPSJB
 MP DVBM MJNJUB

FOPSNFNFOUF FM UBNB±P N¡YJNP EF MPT EBUPT RVF QVFEFO TFS BOBMJ[BEPT� 1PEFNPT

FODPOUSBS FO MB MJUFSBUVSB FTQFDJBMJ[BEB QSPQVFTUBT EF BMHPSJUNPT FYQFSJNFOUBMFT

DBQBDFT EF BKVTUBS NPEFMPT EF SFHSFTJ³O DPO FGFDUPT BMFBUPSJPT FO CBTFT EF EBUPT EF

HSBO UBNB±P <���
 ���
 ��
 ���
 ���
 ��
 ���
 ���>
 QFSP T³MP TPO BQMJDBCMFT B MPTNPEFMPT

N¡T TFODJMMPT Z TJO FGFDUPT BOJEBEPT P VUJMJ[BO N©UPEPT BQSPYJNBEPT� " E­B EF IPZ

EFTDPOPDFNPT EF MB FYJTUFODJB EF OJOHºO TPGUXBSF P MJCSFS­B RVF QSPQPSDJPOF BM

VTVBSJP EJSFDUBNFOUF FTUF UJQP EF BMHPSJUNPT
 ZB JNQMFNFOUBEPT� %FCFNPT FOUPODFT

FYQMPSBS PUSBT GPSNBT EF BCPSEBS FM QSPCMFNB�

1BSB TBMWBS MBT MJNJUBDJPOFT EF NFNPSJB QBSUJDJPOBSFNPT MPT EBUPT FO CMPRVFT

EF UBNB±P SFEVDJEP
 FO DBEB VOP EF MPT DVBMFT BKVTUBSFNPT VO NPEFMP EF SFHSFTJ³O

JOEFQFOEJFOUFNFOUF� 6UJMJ[BSFNPT U©DOJDBT EF NFUBBO¡MJTJT QBSB DPNCJOBS MPT

DPFКDJFOUFT PCUFOJEPT FO DBEB QBSUJDJ³O� &T IBCJUVBM FM FNQMFP EF FTUBT U©DOJDBT

QBSB DPNCJOBS MPT SFTVMUBEPT PCUFOJEPT FO EJGFSFOUFT FTUVEJPT <��
 ���
 ��>�

��� "/�-*4*4 %& -"4 4&$6&/$*"4 %& &7&/504

0USP QSPCMFNB IBCJUVBM FO MPT FTUVEJPT N©EJDPT FT FM BO¡MJTJT EF MBT TFDVFODJBT

UFNQPSBMFT EF MPT FWFOUPT FO VO NJTNP QBDJFOUF� &O MB TFHVOEB QBSUF EF FTUB

UFTJT QSPQPOFNPT EJGFSFOUFT N©UPEPT QBSB BOBMJ[BS EJDIBT TFDVFODJBT B QBSUJS EF MB

JOGPSNBDJ³O SFDPHJEB FO CBTFT EF EBUPT N©EJDBT�

&M QSPDFEJNJFOUP N¡T VUJMJ[BEP FO CJPFTUBE­TUJDB QBSB FM BO¡MJTJT EF TFDVFODJBT FT

MB BQMJDBDJ³O EF NPEFMPT EF SJFTHPT QSPQPSDJPOBMFT EF $PY
 RVF QFSNJUFO NPEFMJ[BS

FM UJFNQP IBTUB MB QSJNFSB PDVSSFODJB EF VO FWFOUP
 JHOPSBOEP TVT SFQFUJDJPOFT

QPTUFSJPSFT FO VO NJTNP QBDJFOUF Z DPOTJEFSBOEP MPT FWFOUPT DPNP JOEFQFOEJFOUFT

<��>� 1FSP MBT TVQPTJDJPOFT EFM NPEFMP EF $PY TPO B NFOVEP WJPMBEBT
 VO NJTNP

TVKFUP QPES­B TVGSJS N¡T EF VOB WF[ FM FWFOUP EF JOUFS©T
 QSPEVDJFOEP FTUJNBDJPOFT
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TFTHBEBT�

&O MB MJUFSBUVSB UBNCJ©O QPEFNPT FODPOUSBS NPEFMPT FTUBE­TUJDPT QBSB BOBMJ[BS

FWFOUPT SFDVSSFOUFT EF UJFNQP�B�FWFOUP <�
 ���>
 RVF T­ QFSNJUFO RVF MPT FWFOUPT TF

SFQJUBO FO VO NJTNP TVKFUP� &O TV GPSNB N¡T TJNQMF JHOPSBO FM PSEFO EF PDVSSFODJB

EF MPT FWFOUPT P DVFOUBO MPT FWFOUPT PCTFSWBEPT EFOUSP EF VO QFS­PEP EF UJFNQP EBEP

	NPEFMP"OEFSTFO�(JMM
 BTVNJFOEP RVF TPO JOEFQFOEJFOUFT Z TJHVFO VOB EJTUSJCVDJ³O

EF 1PJTTPO <��
 ��
 ��
 ��
 ���>� &TUPT NPEFMPT OP UJFOFO FO DVFOUB MB PDVSSFODJB EF

EJGFSFOUFT UJQPT EF FWFOUPT� 6O QBDJFOUF QVFEF TVGSJS TVDFTJWBNFOUF WBSJPT UJQPT

EF FWFOUPT NVUVBNFOUF FYDMVZFOUFT Z TFS DPOTJEFSBEP FO VOB TJUVBDJ³O EF SJFTHP

DPNQFUJUJWP
 MB PDVSSFODJB EF VOP EF FMMPT FWJUBS­B RVF DVBMRVJFS PUSP FWFOUP TVDFEB�

&O MB NBZPS­B EF MPT FTUVEJPT TF MMFWBO B DBCP BO¡MJTJT JOEFQFOEJFOUFT EF DBEB UJQP

EF FWFOUP
 QFSP FO SFBMJEBE QVFEFO FTUBS DPSSFMBDJPOBEPT FOUSF T­�

&O QSFTFODJB EF SJFTHPT DPNQFUJUJWPT
 MPT N©UPEPT EF TVQFSWJWFODJB TJNQMFT

FTU¡O TFTHBEPT QPSRVF BTVNFO RVF UPEPT MPT TVKFUPT FYQFSJNFOUBS¡O FM FWFOUP EF

JOUFS©T TJ FM QFS­PEP EF TFHVJNJFOUP FT MP TVКDJFOUFNFOUF MBSHP <��
 ��>� &O TV MVHBS
 TF

VUJMJ[BO DPNQMFKPT NPEFMPT NBSHJOBMFT CBZFTJBOPT Z TFNJQBSBN©USJDPT DPO MB GVODJ³O

EF JODJEFODJB BDVNVMBUJWB Z FM IB[BSE EF MB TVCEJTUSJCVDJ³O
 QFSP TVT TVQVFTUPT

EFCFO DPNQSPCBSTF DVJEBEPTBNFOUF Z OP TJFNQSF TF DVNQMFO<��
 ��
 ��
 ��
 ��
 ��


���
 ��>�

1BSB FM BO¡MJTJT EF TFDVFODJBT EF FWFOUPT DM­OJDPT B NFOVEP TF VUJMJ[BO NPEFMPT

NVMUJFTUBEP
 RVF SFQSFTFOUBO VO OºNFSP КOJUP EF FTUBEPT EF TBMVE EJTDSFUPT Z

NVUVBNFOUF FYDMVZFOUFT DPOFDUBEPT QPS USBOTJDJPOFT RVF FYQSFTBO MB QSPCBCJMJEBE

EF RVF VO QBDJFOUF QBTF EF VO FTUBEP B PUSP <��
 ��>� &M NPEFMP QVFEF CBTBSTF FO

EJGFSFOUFT TVQPTJDJPOFT�

ə .PEFMPT IPNPH©OFPT FO FM UJFNQP� MBT UBTBT EF USBOTJDJ³O TPO DPOTUBOUFT FO FM

UJFNQP� -PT FWFOUPT GVFSPO PCTFSWBEPT FO QVOUPT EF UJFNQP QSFFTUBCMFDJEPT Z

GPSNBO VO QSPDFTP .BSLPW EF UJFNQP EJTDSFUP�
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ə .PEFMPT .BSLPW EF UJFNQP DPOUJOVP� MPT EBUPT PCTFSWBEPT TPO HFOFSBEPT QPS

VOB DBEFOB .BSLPW EF UJFNQP DPOUJOVP EJTDSFUBNFOUF PCTFSWBEB� "TVNF VOB

EJTUSJCVDJ³O FYQPOFODJBM EFM UJFNQP EF FTUBE­B QBSB RVF MB UBTB EF BCBOEPOP

EF VO FTUBEP OP EFQFOEB EFM UJFNQP EF PDVQBDJ³O� -BT UBTBT EF USBOTJDJ³O

EFQFOEFO ºOJDBNFOUF EFM FTUBEP BDUVBM <��
 ��
 ��
 �>�

ə .PEFMPT EF 4FNJ�.BSLPW� MBT UBTBT EF USBOTJDJ³O EFQFOEFO OP T³MP EFM UJFNQP

DSPOPM³HJDP TJOP UBNCJ©O EFM UJFNQP USBOTDVSSJEP FO FM FTUBEP BDUVBM
 Z MB

EJTUSJCVDJ³O EFM UJFNQP EF FTUBODJB OP TF SFTUSJOHF T³MP B MB FYQPOFODJBM� <��


��
 ��
 ���
 ��>�

&YJTUFO NPEFMPT .BSLPW EF PSEFO TVQFSJPS FO MPT RVF MB QSPCBCJMJEBE EF VO

FTUBEP EFQFOEF TJNVMU¡OFBNFOUF EF WBSJPT FTUBEPT DPOTFDVUJWPT BOUFSJPSFT
 QFSP

MBT FTUJNBDJPOFT EF MPT QBS¡NFUSPT TPO NFOPT КBCMFT <��
 ���
 ���>� -PT NPEFMPT EF

.BSLPW UBNCJ©O TF IBO VUJMJ[BEP FO DPNCJOBDJ³O DPO FGFDUPT BMFBUPSJPT Z BO¡MJTJT

CBZFTJBOPT <��
 ���>�

0USB BMUFSOBUJWB DPNºONFOUF VUJMJ[BEB TPO MPT .PEFMPT 0DVMUPT EF .BSLPW

	)..
 <��
 ��
 ��
 ���
 ���
 ���
 ���
 ���
 ���
 ���
 ���
 ��
 �
 ��
 ���>
 EFTBSSPMMBEPT

QPS #BVN Z 4USBUPOPWJDI
 RVF BTVNFO RVF MPT FWFOUPT PCTFSWBEPT EJTDSFUBNFOUF TF

DBSBDUFSJ[BO QPS VOB WBSJBCMF MBUFOUF TVCZBDFOUF DPO FTUBEPT OP PCTFSWBEPT
 PDVMUPT


RVF TF NBQFBO B DBEB FTUBEP EF MB FOGFSNFEBE� <��
 ���
 ��
 ���
 ��
 ��
 ���
 ��>

IBDFO VOB SFWJTJ³O FYIBVTUJWB EF MPT EJGFSFOUFT NPEFMPT EF .BSLPW VUJMJ[BEPT FO

MPT FTUVEJPT TBOJUBSJPT Z BOBMJ[BO MPT QSPCMFNBT RVF QVFEFO TVSHJS B QBSUJS EF MPT

NJTNPT�

4F IBDF OFDFTBSJP VO QMBOUFBNJFOUP HFOFSBM RVF JODPSQPSF TJNVMU¡OFBNFOUF

MPT FGFDUPT EF MB SFQFUJDJ³O
 MB DPNQFUFODJB
 MB EFQFOEFODJB UFNQPSBM FYQM­DJUB
 MBT

DPWBSJBCMFT Z FM FGFDUP EF MPT FWFOUPT ɔEJTUBOUFTɕ OP DPOTFDVUJWPT <���>�

&O FTUB UFTJT QSPQPOFNPT VO OVFWP FOGPRVF QBSB FM FTUVEJP EF MBT TFDVFODJBT EF

FWFOUPT RVF BGFDUBO B DBEB JOEJWJEVP
 DPO FM RVF QPEFNPT BOBMJ[BS TJNVMU¡OFBNFOUF
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NºMUJQMFT UJQPT EF FWFOUPT UFOJFOEP FO DVFOUB FM UJFNQP FO SJFTHP� 1BSB FMMP

FYQMPSBNPT EJGFSFOUFT NPEPT EF EFTDPNQPOFS MBT TFDVFODJBT PSJHJOBMFT FO

GSBHNFOUPT N¡T QFRVF±PT PCKFUP EF VO QPTUFSJPS BO¡MJTJT� $POTJEFSBNPT MBT

USBOTJDJPOFT FOUSF QBSFT EF FWFOUPT DPOTFDVUJWPT
 FOUSF QBSFT EF FWFOUPT DVBMFTRVJFSB

Z TVCTFDVFODJBT EF USFT FWFOUPT
 B MPT RVF MMBNBSFNPT USJQMFUFT�

)FNPT BQMJDBEP FTUB NFUPEPMPH­B QBSB FTUVEJBS MBT TFDVFODJBT EF FWFOUPT

SFDPHJEPT FO MB CBTF EF EBUPT EFM TFSWJDJP QºCMJDP EF TBMVE EFM "SFB�� EF .BESJE� &O

FMMB
 QBSB MB NBZPS­B EF MBT WBSJBCMFT
 OP TF EJTQPOF EF MB GFDIB FYBDUB EF PDVSSFODJB

EF MPT FWFOUPT
 T³MP EFM B±P� 1PS MP RVF TF EFTDPOPDF FM PSEFO FYBDUP FO FM RVF UVWJFSPO

MVHBS MPT FWFOUPT JOUFSBOVBMFT
 JNQPTJCJMJUBOEP MB SFDPOTUSVDDJ³O DPNQMFUB EF MBT

TFDVFODJBT� -B PQDJ³O EF EFTDBSUBS MPT EBUPT JOUSBBOVBMFT OPT IBS­B QFSEFS QPEFS

FTUBE­TUJDP Z TFTHBS­B MPT SFTVMUBEPT� 1BSB DPSSFHJS FTUF QSPCMFNB QSPQPOFNPT BQMJDBS

N©UPEPT EF JNQVUBDJ³O EF EBUPT GBMUBOUFT 	NJTTJOH EBUB
�

-B JNQVUBDJ³O NºMUJQMF 	*.
 <��> TF IB DPOWFSUJEP FO MB GPSNB FTU¡OEBS EF USBUBS

MPT EBUPT GBMUBOUFT FO MB NBZPS­B EF MPT BO¡MJTJT CJPFTUBE­TUJDPT NºMUJWBSJBOUFT <�>

EFCJEP B TV SPCVTUF[
 TJNQMJDJEBE NBUFN¡UJDB Z RVF QVFEF TFS BQMJDBEB B UPEP UJQP

EF WBSJBCMFT TJFNQSF RVF FM QBUS³O EF MPT NJTTJOHT TFB ."3
 OP EFQFOEB EFM WBMPS EF

MB QSPQJB WBSJBCMF� .FEJBOUF VO QSPDFEJNJFOUP JUFSBUJWP TVTUJUVZF FO DBEB WBSJBCMF

MPT NJTTJOHT QPS WBMPSFT FTUJNBEPT VUJMJ[BOEP NPEFMPT EF SFHSFTJ³O Z TJNVMBDJPOFT

EF .POUF $BSMP <��>� &YJTUFO EPT FOGPRVFT QSJODJQBMFT QBSB SFBMJ[BS MB JNQVUBDJ³O

NºMUJQMF <��>�

ə -B .PEFMJ[BDJ³O DPOKVOUB EJSFDUB 	+.

 CBTBEB FO MB EJTUSJCVDJ³O QPTUFSJPS

DPOKVOUB EF MBT WBSJBCMFT
 TVFMF BTVNJS RVF MBT WBSJBCMFT JODPNQMFUBT TJHVFO

VOB EJTUSJCVDJ³O OPSNBM NVMUJWBSJBOUF <���>� &O MB QS¡DUJDB FT DPNQMJDBEB EF

VUJMJ[BS�

ə &M '$4
 FTQFDJКDBDJ³O UPUBMNFOUF DPOEJDJPOBM P SFHSFTJ³O TFDVFODJBM NFEJBOUF

FDVBDJPOFT FODBEFOBEBT 	.*$&

 JNQVUB MPT WBMPSFT GBMUBOUFT VUJMJ[BOEP EJTUSJ�

CVDJPOFT DPOEJDJPOBMFT VOJWBSJBOUFT QBSB DBEB WBSJBCMF JODPNQMFUB EBEBT UPEBT



$"1�56-0 �� */530%6$$*�/ ��

MBT EFN¡T
 SFVUJMJ[BOEP D­DMJDBNFOUF MPT SFTVMUBEPT EF MBT JUFSBDJPOFT BOUFSJPSFT

<��
 ��>� &T N¡T ЛFYJCMF Z G¡DJM EF FOUFOEFS RVF MB +.
 Z FT BNQMJBNFOUF VUJMJ[BEP

FO CJPFTUBE­TUJDB <��
 ���
 ��
 ��
 ���
 ��>�

&TUPT N©UPEPT
 IBCJUVBMNFOUF VUJMJ[BEPT DPO EBUPT EF TFDDJ³O USBOTWFSTBM


UBNCJ©O QVFEFO BQMJDBSTF B EBUPT MPOHJUVEJOBMFT SFDPHJEPT B JOUFSWBMPT SFHVMBSFT TJ

DPOTJEFSBNPT MBT NFEJDJPOFT SFQFUJEBT DPNP WBSJBCMFT EJGFSFOUFT <��
 ���
 ��
 ���>


QFSP TVGSFO QSPCMFNBT EF DPOWFSHFODJB Z DPMJOFBMJEBE Z GBMMBO TJ MPT JOUFSWBMPT EF

UJFNQP TPO JSSFHVMBSFT�

1BSB TVQFSBS FTUBT MJNJUBDJPOFT TF IBO EFTBSSPMMBEP EJGFSFOUFT FYUFOTJPOFT EFM

FOGPRVF +.� �
 5SBUBS UPEBT MBT WBSJBCMFT EFM NPEFMP DPNP DPOUJOVBT DPOTJEFSBOEP MBT

NFEJDJPOFT SFQFUJEBT DPNP WBSJBCMFT EJTUJOUBT <��
 ��
 ���
 ��>
 QFSP FTUB FTUSBUFHJB OP

GVODJPOB DPO EBUPT CJOBSJPT OJ DBUFH³SJDPT� �
 6UJMJ[BS VOB EJTUSJCVDJ³O NVMUJWBSJBOUF

DPOKVOUB <��>
 BTVNJFOEP RVF UPEBT MBT WBSJBCMFT JODPNQMFUBT TPO DPOUJOVBT DPO

FGFDUPT BMFBUPSJPT FTQFD­КDPT EFM TVKFUP� �
 5SBUBS MBT WBSJBCMFT EJTDSFUBT DPNP OPSNBMFT

MBUFOUFT 	-/
 RVF TJHVFO VOB EJTUSJCVDJ³O NVMUJWBSJBOUF DPOKVOUBNFOUF DPO MBT

WBSJBCMFT DPOUJOVBT <��>� : FYUFOTJPOFT EFM FOGPRVF '$4� �
 *ODMVJS MBT NFEJDJPOFT

SFQFUJEBT T³MP EFOUSP EF CMPRVFT EF UJFNQP QSFFTUBCMFDJEPT <��>� �
 6UJMJ[BS VO

NPEFMP NVMUJOJWFM QBSB JNQVUBS MPT NJTTJOHT FO DBEB WBSJBCMF EFQFOEJFOUF EFM

UJFNQP EBEB UPEBT MBT EFN¡T
 QBTBOEP JUFSBUJWBNFOUF QPS MPT NPEFMPT EF JNQVUBDJ³O

VOJWBSJBOUF� �
 1FSNJUJS WBSJBDJPOFT EF FSSPS FTQFD­КDBT EFM TVKFUP F JNQVUBS MBT

WBSJBCMFT CJOBSJBT Z DBUFH³SJDBT DPNP WBSJBCMFT DPOUJOVBT <��>� �
 *NQVUBS UBOUP

MBT WBSJBCMFT DPOUJOVBT DPNP MBT CJOBSJBT JODPNQMFUBT VTBOEP NPEFMPT DPO FGFDUPT

BMFBUPSJPT <��>� �
 $PNCJOBS FM N©UPEP .*$& DPO FM BMHPSJUNP 3BOEPN 'PSFTU

<��> DPNP NPEFMP DPOEJDJPOBM QBSB MB JNQVUBDJ³O
 VUJMJ[BOEP NºMUJQMFT ¡SCPMFT EF

SFHSFTJ³O QBSB SFEVDJS FM SJFTHP EF TPCSFBKVTUF� <���>

1BSB JNQVUBS NJTTJOHT FO EBUPT MPOHJUVEJOBMFT DPO SJFTHPT DPNQFUJUJWPT <��>

TF QVFEF VUJMJ[BS VO NPEFMP EF SJFTHPT QSPQPSDJPOBMFT EF $PY NPEFMBOEP
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DPOKVOUBNFOUF EJGFSFOUFT UJQPT EF FWFOUPT <��>
 DPO VO QBS¡NFUSP QBSB FM SBUJP EF

MPT SJFTHPT FOUSF UJQPT EF FWFOUPT F JODMVZFOEP VO U©SNJOP BEJDJPOBM QBSB MPT FWFOUP

EF UJQP EFTDPOPDJEP <��
 ��> P NBM DMBTJКDBEPT <���>� 6OB DPOTFDVFODJB JOEFTFBCMF

EF FTUF FOGPRVF FT RVF OP EJTUJOHVF FOUSF NJTTJOHT EF EJGFSFOUFT UJQPT EF FWFOUPT�

"MHVOPT BVUPSFT <��
 ���
 ��> QSPQPOFO DPNCJOBS MB .* DPO FM BMHPSJUNP EF 3BOEPN

'PSFTUT VUJMJ[BOEP QTFVEP�PCTFSWBDJPOFT 	WBMPSFT PCUFOJEPT NFEJBOUF SFNVFTUSFP Z

FTUJNBEPSFT EF ,BQMBO�.FJFS
 <�
 �> DPNP WBSJBCMF EF TBMJEB EF VO NPEFMP 3BOEPN

'PSFTU� &TUF FOGPRVF UBNCJ©O FT VTBEP DPO EBUPT DFOTVSBEPT QPS JOUFSWBMPT <��
 ��


���>�

&M QSPCMFNB EFM USVODBNJFOUP FO EBUPT MPOHJUVEJOBMFT <���
 ���
 ���
 ��> FT

BCPSEBEP NFEJBOUF NPEFMPT EF TFMFDDJ³O <��> Z NF[DMB EF QBUSPOFT <��> P NFEJBOUF

.* <���>� -PT SJFTHPT DPNQFUJUJWPT DPO DFOTVSB Z USVODBNJFOUP TPO FTUVEJBEPT FO <��>

DPO NPEFMPT MBUFOUFT EF UJFNQPT EF GBMMB
 BTVNJFOEP EJTUSJCVDJPOFT EF 8FJCVMM

Z VUJMJ[BOEP CPPUTUSBQ Z .POUF $BSMP QBSB DBMDVMBS MPT FTUJNBEPSFT EF N¡YJNB

WFSPTJNJMJUVE� &M NJTNP QSPCMFNB FT FTUVEJBEP FO <��> VUJMJ[BOEP FTUJNBDJPOFT OP

QBSBN©USJDBT EF MB EJTUSJCVDJ³O DPOKVOUB EF MPT UJFNQPT EF USVODBNJFOUP Z DFOTVSB Z

EF MB N¡YJNB WFSPTJNJMJUVE QBSB NPEFMBS MB DVSWB EF TVQFSWJWFODJB
 DPODMVZFOEP

RVF FTUF FOGPRVF
 FO HFOFSBM
 QVFEF OP SFTVMUBS W¡MJEP�

-B JNQVUBDJ³O EF EBUPT MPOHJUVEJOBMFT UBNCJ©O FT USBUBEP NFEJBOUF NPEFMPT

NVMUJFTUBEP DPO UBTBT EF USBOTJDJ³O EFQFOEJFOUFT EFM UJFNQP F JOUFSBDDJPOFT <��
 ��>

Z NFEJBOUF NPEFMPT PDVMUPT EF .BSLPW QBSB EBUPT DBUFH³SJDPT<��>�

&TUPT NPEFMPT EF JNQVUBDJ³O TF CBTBO FO BTVODJPOFT EJG­DJMFT EF WFSJКDBS Z TPO

DPNQVUBDJPOBMNFOUF JOUFOTJWPT
 OP TPO G¡DJMNFOUF BQMJDBCMFT B CBTFT EF EBUPT EF

HSBO UBNB±P DPNP MB OVFTUSB� -B NBZPS­B EF MPT FTUVEJPT RVF FODPOUSBNPT FO MB

MJUFSBUVSB DPO EBUPT SFBMFT SFBMJ[BO MPT BO¡MJTJT VUJMJ[BOEP T³MP JOGPSNBDJ³O EF MPT

QBSFT EF FWFOUPT DPOTFDVUJWPT
 QPS MP RVF OP TJSWFO QBSB FTUVEJBS TFDVFODJBT EFNBZPS

MPOHJUVE UFOJFOEP FO DVFOUB MB JOЛVFODJB EF FWFOUPT N¡T EJTUBOUFT
 RVF FT VOP EF MPT
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PCKFUJWPT EF FTUB UFTJT�

&O OVFTUSP FOGPRVF VUJMJ[BSFNPT VO N©UPEP BQSPYJNBEP EF JNQVUBDJ³O QBSB MBT

WBSJBCMFT RVF DPOUJFOFO GFDIBT USVODBEBT
 HFOFSBOEP UPEBT MBT QPTJCMFT QFSNVUBDJPOFT

EF MPT FWFOUPT JOUFSBOVBMFT QBSB DBEB JOEJWJEVP Z DPOTUSVZFOEP DPO FMMBT OVFWBT

TFDVFODJBT DPNQMFUBT RVF QVEJFSPO PDVSSJS
 DPNQBUJCMFT DPO MPT EBUPT PSJHJOBMFT�

"TFHVS¡OEPOPT BT­ EF RVF MB TFDVFODJB SFBM FT UFOJEB FO DVFOUB
 QFSP HFOFSBOEP

UBNCJ©O TFDVFODJBT КDUJDJBT RVF OVODB PDVSSJFSPO� &TUF FOGPRVF OPT QFSNJUF EFUFDUBS

TFDVFODJBT RVF QPUFODJBMNFOUF IBO UFOJEP MVHBS
 JODMVJEBT MBT EF NBZPS MPOHJUVE
 Z

RVF EFCFS¡O TFS PCKFUP EF VO QPTUFSJPS FTUVEJP DPO EBUPT EF NBZPS DBMJEBE Z NPEFMPT

N¡T DPNQMFKPT�

5FTUFBSFNPT MB WBMJEF[ EF FTUF FOGPRVF DPNQBSBOEP
 QBSB MBT WBSJBCMFT RVF MP

QFSNJUFO
 MBT TFDVFODJBT DBMDVMBEBT B QBSUJS EF GFDIBT DPNQMFUBT DPO MBT DBMDVMBEBT BM

USVODBS QSFWJBNFOUF FTBT GFDIBT Z VUJMJ[BS EJGFSFOUFT N©UPEPT EF JNQVUBDJ³O� 5SBT

SFBMJ[BS MPT BO¡MJTJT SFQSFTFOUBNPT MPT SFTVMUBEPT FO UBCMBT Z HS¡КDBNFOUF NFEJBOUF

SFEFT EF DPOFYJ³O <��>
 RVF OPT QFSNJUFO WJTVBMJ[BS S¡QJEBNFOUF MBT TFDVFODJBT

EF FWFOUPT EF DVBMRVJFS MPOHJUVE� &T DBEB WF[ N¡T IBCJUVBM FODPOUSBS FTUVEJPT FO

CJPNFEJDJOB RVF IBDFO VTP EF MBT SFEFT EF DPOFYJ³O QBSB FYQMPSBS EBUPT Z NPTUSBS

MPT SFTVMUBEPT EF MPT BO¡MJTJT� <���
 �>�





$BQ­UVMP �

0#+&5*704





$"1�56-0 �� 0#+&5*704 ��

-PT PCKFUJWPT EF FTUB UFTJT TPO�

"
 *EFOUJКDBS RV© GBDUPSFT FTU¡O BTPDJBEPT DPO MB QSFTFODJB EF NJTTJOH EBUB FO PUSBT

WBSJBCMFT FO MBT CBTFT EF EBUPT N©EJDBT�

	�
 &ODPOUSBS FTUSBUFHJBT EF BO¡MJTJT RVF QPTJCJMJUFO FM DBMDVMP EF MPT NPEFMPT

EF SFHSFTJ³O DVBOEP FM UBNB±P EF MPT EBUPT FT EFNBTJBEP HSBOEF QBSB MB

NFNPSJB EFM PSEFOBEPS�

	�
 *EFOUJКDBS RVF GBDUPSFT SFMBDJPOBEPT DPO FM QBDJFOUF P FM DFOUSP N©EJDP

FTU¡O BTPDJBEPT DPO MB QSFTFODJB EF NJTTJOH EBUB FO MPT EBUPT EFM TFSWJDJP

QºCMJDP EF TBMVE EFM "SFB�� EF .BESJE�

#
 &TUVEJBS MBT TFDVFODJBT EF FWFOUPT SFDPHJEBT FO CBTFT EF EBUPT N©EJDPT EF HSBO

UBNB±P
 JODMVTP DVBOEP MB JOGPSNBDJ³O UFNQPSBM FT JODPNQMFUB�

	�
 %FTBSSPMMBS VO N©UPEP TFODJMMP DPO FM RVF QPEFS BOBMJ[BS TFDVFODJBT EF

FWFOUPT N©EJDPT FO QSFTFODJB EF SFDVSSFODJB Z DPNQFUJDJ³O�

	�
 "EBQUBS MB NFUPEPMPH­B EFTBSSPMMBEB QBSB FM BO¡MJTJT EF MBT TFDVFODJBT EF

FWFOUPT DVBOEP T³MP TF EJTQPOF EF JOGPSNBDJ³O UFNQPSBM QBSDJBM�

	�
 &YQMPSBS NPEPT FКDJFOUFT EF WJTVBMJ[BS MBT TFDVFODJBT EF FWFOUPT

FTUVEJBEBT�

	�
 "OBMJ[BS MBT TFDVFODJBT EF FWFOUPT EF MB CBTF EF EBUPT EFM TFSWJDJP QºCMJDP

EF TBMVE EFM "SFB�� EF .BESJE�
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����� �NCJUP EFM FTUVEJP

&M BO¡MJTJT EF MPT NJTTJOH EBUB TF SFBMJ[³ DPO MB CBTF EF EBUPT EFM TFSWJDJP QºCMJDP

EF TBMVE EFM "SFB�� EF .BESJE�
 DVZB EFMJNJUBDJ³O NPTUSBNPT FO MB 'JHVSB ���� -PT

EBUPT DPOUJFOFO ���� WBSJBCMFT EJGFSFOUFT SFDPHJEBT B 224 321 JOEJWJEVPT B RVJFOFT TF

IB SFBMJ[BEP VO TFHVJNJFOUP EFTEF ���� IBTUB ����� &TUB JOGPSNBDJ³O QPTJCJMJUBS¡ FM

FTUVEJP EF NJTTJOH EBUB Z TFDVFODJBT UFNQPSBMFT EF FWFOUPT N©EJDPT� -B QPCMBDJ³O

EJBOB FT MB QPCMBDJ³O EF .BESJE Z QPCMBDJ³O FTQB±PMB EF TJNJMBSFT DBSBDUFS­TUJDBT� &M

BOBMJTUB OP IB SFBMJ[BEP OJOHºO EJTF±P QSFWJP EFM FYQFSJNFOUP OJ NBOJQVMBEP EF

OJOHºO NPEP B MPT QBDJFOUFT
 TJNQMFNFOUF IB VUJMJ[BEP MB JOGPSNBDJ³O QSPDFEFOUF EF

UPEPT MPT JOEJWJEVPT DPOUFOJEPT FO MB CBTF EF EBUPT QBSB SFBMJ[BS BO¡MJTJT FTUBE­TUJDPT�

� &M "SFB�� EF .BESJE FTU¡ GPSNBEB QPS � EJTUSJUPT TBOJUBSJPT 	-BUJOB
 $FOUSP Z $IBNCFS­

 550 000
IBCJUBOUFT DFOTBEPT
 �� DFOUSPT EF TBMVE
 � IPTQJUBMFT 	$M­OJDP 4BO $BSMPT Z 'VOEBDJ³O +JN©OF[
%­B[

 � DFOUSPT EF FTQFDJBMJEBEFT
 �� FRVJQPT BUFODJ³O QSJNBSJB
 � DFOUSPT TBOJUBSJPT FTQFDJBMFT
 �
TFSWJDJPT EF VSHFODJBT
 � VOJEBEFT EF TBMVE CVDP�EFOUBM Z � VOJEBEFT EF КTJPUFSBQJB� -B EFNBSDBDJ³O
Z EFOPNJOBDJ³O EF MBT EJGFSFOUFT ¡SFBT IB TVGSJEP NºMUJQMFT NPEJКDBDJPOFT FO MPT ºMUJNPT B±PT�
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'JHVSB ���� %FMJNJUBDJ³O HFPHS¡КDB EFM "SFB�� EFM TFSWJDJP QºCMJDP EF TBMVE EF .BESJE

����� -JNQJF[B Z SFFTUSVDUVSBDJ³O EF MPT EBUPT

6OB GBTF IBCJUVBMNFOUF PCWJBEB FO NVDIPT FTUVEJPT FT MB MJNQJF[B Z

QSFQSPDFTBNJFOUP EF MPT EBUPT� &O FTUB UFTJT RVFSFNPT SFTBMUBS MB JNQPSUBODJB EF FTUF

QSPDFTP QPS USBUBSTF EFM N¡T MBCPSJPTP
 Z TJO MB DVBM OP IBCS­B TJEP QPTJCMF FMFHJS MBT

WBSJBCMFT B FTUVEJBS OJ DPOUJOVBS DPO MPT EFN¡T BO¡MJTJT� 4F IBO SFBMJ[BEP NVMUJUVE

EF DPSSFDDJPOFT Z USBOTGPSNBDJPOFT RVF NFSFDFO TFS DPOTJEFSBEBT FO EFUBMMF�

-PT EBUPT FTUVEJBEPT GVFSPO PCUFOJEPT EF VOB UBCMB FO GPSNBUP 4144� 1BSB QPEFS

MJNQJBS Z BOBMJ[BS MPT EBUPT MPT IFNPT FYQPSUBEP B 3
 VUJMJ[BOEP QBSB FMMP FM GPSNBUP

$47 ZB RVF FM JOUFOUP EF JNQPSUBS EJSFDUBNFOUF FM BSDIJWP �TBW QSPEVD­B UPEP UJQP EF

FSSPSFT� -B QPTJCJMJEBE EF SFBMJ[BS UPEBT MBT PQFSBDJPOFT EJSFDUBNFOUF DPO FM QSPHSBNB

4144 GVF EFTDBSUBEB QPS TFS FYUSFNBEBNFOUF MFOUP JODMVTP QBSB MBT PQFSBDJPOFT N¡T

TJNQMFT
 MMFHBOEP JODMVTP B DPMHBSTF QPS TV DPOTVNP FYDFTJWP EF NFNPSJB� )FNPT

VUJMJ[BEP MB WFSTJ³O ����� EF 3
 DPO MB BZVEB EF MB MJCSFS­B EBUB�UBCMF
 RVF QFSNJUF

NBOFKBS HSBOEFT DBOUJEBEFT EF EBUPT FКDB[NFOUF Z MB MJCSFS­BT MNF� Z HMNN5.#
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QBSB BKVTUBS MPT NPEFMPT EF SFHSFTJ³O� 5BNCJ©O TF IB VUJMJ[BEP &YDFM QBSB DSFBS VOB

UBCMB DPO JOGPSNBDJ³O SFTVNJEB TPCSF DBEB WBSJBCMF Z MPT QSPDFTPT VUJMJ[BEPT�

-PT EBUPT PSJHJOBMFT NPTUSBCBO TJHOPT EF IBCFS TJEP NBOJQVMBEB QPS EJGFSFOUFT

QFSTPOBT B MP MBSHP EFM UJFNQP
 IBO VUJMJ[BEP EJGFSFOUFT DPEJКDBDJPOFT QBSB MPT

EBUPT� 1PS FKFNQMP
 FO BMHVOBT WBSJBCMFT TF JOEJDBCB MB BVTFODJB P QSFTFODJB EF VOB

FOGFSNFEBE QBSB BMHVOPT B±PT P QFSTPOBT NFEJBOUF ɔ�ɕ Z ɔ�ɕ
 NJFOUSBT RVF QBSB

PUSPT B±PT P QFSTPOBT TF VUJMJ[BCB ɔ4ɕ Z ɔ/ɕ� 1BSB QPEFS SFBMJ[BS BEFDVBEBNFOUF MPT

BO¡MJTJT TF IBO VOJКDBEP MPT DSJUFSJPT�

"MHVOBT EF MBT WBSJBCMFT DPOUFOJEBT FO MB UBCMB PSJHJOBM T³MP GVFSPO UPNBEBT

QBSB BMHVOPT QBDJFOUFT P DJFSUPT B±PT
 EFKBOEP WBD­P TV WBMPS QBSB FM SFTUP� &T MP

RVF TF DPOPDF DPNP ɔNJTTJOH EBUBɕ P WBMPSFT QFSEJEPT QBSB FTBT WBSJBCMFT� &O PUSPT

DBTPT TF VUJMJ[BSPO EFMJCFSBEBNFOUF WBMPSFT EF MB WBSJBCMF DMBSBNFOUF FSS³OFPT P

GVFSB EFM SBOHP EF MPT QPTJCMFT DPO MB JOUFODJ³O EF JOEJDBS MB QSFTFODJB EF NJTTJOH

EBUB� &M QSPCMFNB FT RVF FO NVDIPT DBTPT
 JODMVTP QBSB VOB NJTNB WBSJBCMF
 FM

DSJUFSJP VUJMJ[BEP GVF DBNCJBOEP� /"
 /6--
 �����
 GFDIBT JOFYJTUFOUFT
 OºNFSPT

OFHBUJWPT
 FUD� "EFN¡T
 MB CBTF EF EBUPT UBNCJ©O DPOUFO­B FSSPSFT OP EFMJCFSBEPT


QBSB MB EFUFDDJ³O EF MPT DVBMFT IB TJEP OFDFTBSJP BOBMJ[BS MBT WBSJBCMFT VOB B VOB�

&O OVFTUSP FTUVEJP UPEPT FTPT FSSPSFT IBO TJEP DPOTJEFSBEPT TJNQMFNFOUF DPNP

NJTTJOH EBUB Z IBO TJEP SFFNQMB[BEPT QPS /" DPOGPSNF B MB TJOUBYJT EF 3
 UBM DPNP

TF EFUBMMB FO FM "Q©OEJDF #� /P TF IB QSFUFOEJEP WBMPSBS TJ MPT WBMPSFT OVN©SJDPT TPO

MJHFSBNFOUF JOGFSJPSFT P TVQFSJPSFT B MP IBCJUVBMFT
 T³MP IFNPT DPOTJEFSBEP FSS³OFPT

MPT SFHJTUSPT RVF OP DPOUJFOFO EBUPT EFM UJQP DPSSFDUP P RVF TPO JM³HJDPT�

1BSB QPEFS USBCBKBS BEFDVBEBNFOUF TF IB SFFTUSVDUVSBEP MB UBCMB� -PT EBUPT

PSJHJOBMFT BQBSFD­BO FO GPSNBUP ɔXJEFɕ
 FT EFDJS
 MBT WBSJBCMF NFEJEBT EJGFSFOUFT

B±PT QBSB VO NJTNP JOEJWJEVP IBC­BO TJEP SFHJTUSBEB DPNP EJGFSFOUFT WBSJBCMFT

FO VOB ºOJDB КMB Z PDVQBOEP UBOUBT DPMVNOBT DPNP B±PT
 QPS FKFNQMP
 1FTP@����


1FTP@����
 ���
 1FTP@����� " QBSUJS EF FTB UBCMB IFNPT HFOFSBEP PUSB UBCMB FO GPSNBUP
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ɔMPOHɕ DPMBQTBOEP DBEB VOP EF FTPT DPOKVOUPT EF WBSJBCMFT FO VOB ºOJDB WBSJBCMF

NFEJEB SFQFUJEBNFOUF
 SFHJTUSBEB FO VOB TPMB DPMVNOB Z DPO UBOUBT КMBT DPNP B±PT�

-B 'JHVSB ��� NVFTUSB HS¡КDBNFOUF FM QSPDFTP DPO EBUPT КDUJDJPT QBSB MB WBSJBCMF

1FTP� 1PEFNPT DPNQSPCBS RVF FYJTUF VOB DPSSFTQPOEFODJB CJVO­WPDB FOUSF BNCBT

SFQSFTFOUBDJPOFT� "EFN¡T TF IB DSFBEP VOB OVFWB DPMVNOB RVF SFDPHF FM B±P� -P

NJTNP TVDFEF DPO MBT EFN¡T WBSJBCMFT BOVBMFT� 1PS PUSP MBEP
 MBT WBSJBCMFT RVF OP

TF NJEFO BOVBMNFOUF QFSNBOFDFO DPNP FTUBCBO
 PDVQBOEP VOB ºOJDB DPMVNOB�

/³UFTF RVF MB DPOWFSTJ³O QVFEF HFOFSBS OVFWPT NJTTJOHT FO BRVFMMBT WBSJBCMFT RVF

T³MP FYJTUJFTFO BMHVOPT B±PT Z OP PUSPT
 QPS FTP FT OFDFTBSJP JOEJDBS QSFWJBNFOUF MB

QPTJDJ³O EF MPT NJTTJOHT PSJHJOBMFT
 RVF TPO MPT RVF RVFSFNPT FTUVEJBS
 MPT QPTJCMFT

NJTTJOH QPTUFSJPSFT IBCS­BO TJEP HFOFSBEPT BSUJКDJBMNFOUF EVSBOUF FM QPTUQSPDFTBEP

EF MB JOGPSNBDJ³O Z TJNQMFNFOUF TFS­BO JHOPSBEPT�

&M OVFWP GPSNBUP EF MPT EBUPT QFSNJUF IBDFS FYQMJDJUB MB EFQFOEFODJB BOVBM

EF MBT WBSJBCMFT FO OVFTUSPT NPEFMPT B MB WF[ RVF QPTJCJMJUB MB VUJMJ[BDJ³O EF MPT

EBUPT EF UPEPT MPT B±PT TJNVMU¡OFBNFOUF
 USBUBOEP MBT WBSJBCMFT DPNP VOB NJTNB Z

DPOTJHVJFOEP DPO FMMP NBZPS QPUFODJB FTUBE­TUJDB FO MPT BO¡MJTJT� &M -JTUBEP '�� EFM

"Q©OEJDF ' NVFTUSB FM D³EJHP DPNQMFUP RVF IFNPT DSFBEP DPO FTUF BMHPSJUNP�

&O BMHVOPT DBTPT MB QSFTFODJB EF NJTTJOHT FO MPT SFHJTUSPT EF VOB WBSJBCMF FTU¡

FTUSJDUBNFOUF DPOEJDJPOBEB BM WBMPS EF PUSB WBSJBCMF EJGFSFOUF� %JSFNPT FOUPODFT

RVF MPT NJTTJOHT EF MB QSJNFSB FTU¡O ɔWJODVMBEPTɕ B MB TFHVOEB� /P FT VO GFO³NFOP

RVF TVDFEB QPS B[BS TJOP RVF IB TJEP EJTF±BEP EF FTF NPEP� 1PS FKFNQMP
 T³MP

DPOTJEFSBNPT NJTTJOH MB BVTFODJB EF EBUP FO FM OºNFSP EF DJHBSSJMMPT RVF GVNB

VO QBDJFOUF TJ ©TUF DPOTUB DPNP GVNBEPS
 Z T³MP DPOTJEFSBNPT NJTTJOH MB GFDIB EF

VOB JOUFSWFODJ³O TJ SFBMNFOUF TVDFEJ³ EJDIB JOUFSWFODJ³O� &T EFDJS
 FO MBT WBSJBCMFT

WJODVMBEBT T³MP DPOTJEFSBSFNPT NJTTJOHT MPT SFHJTUSPT RVF SFBMNFOUF EFC­BO DPOUFOFS

BMHºO EBUP W¡MJEP
 FM SFTUP EF WBMPSFT GBMUBOUFT P FSS³OFPT TJNQMFNFOUF TF JHOPSBO Z

OP TF DPOUBCJMJ[BO QBSB DBMDVMBS MBT QSPQPSDJPOFT�
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'JHVSB ���� 5SBOTGPSNBDJ³O EF MPT EBUPT EF GPSNBUP -POH B 8JEF� &KFNQMP QBSB VOB WBSJBCMF
1FTP UPNBEB MPT B±PT ����
 ���� Z �����

&O FM SFTUP EF WBSJBCMFT
 MBT OP WJODVMBEBT B OJOHVOB PUSB
 DPOTJEFSBNPT NJTTJOH

DVBMRVJFS WBMPS GBMUBOUF P FSSPS� -B EFDJTJ³O EF DBUBMPHBS MB WBSJBCMF DPNP WJODVMBEB

TF IB UPNBEP EJTDSFDJPOBMNFOUF
 TFHºO FM DSJUFSJP EFM JOWFTUJHBEPS� 1PES­B IBCFS

PUSBT WBSJBCMFT WJODVMBEBT RVF TF IBO QBTBEP QPS BMUP� 1BSB FWJUBS FTF QSPCMFNB TF

EFTBSSPMM³ VO N©UPEP BVUPN¡UJDP QBSB JOUFOUBS JEFOUJКDBSMBT
 DPNQSPCBOEP FO RVF

WBSJBCMFT UPEPT MPT DBTPT TPO NJTTJOH DVBOEP PUSB UJFOF WBMPSFT NJTTJOH
 QFSP FTUF

N©UPEP BSSPK³ N¡T EF ���� QPTJCMFT DPNCJOBDJPOFT
 EFNBTJBEBT QBSB TFS WFSJКDBEBT

QPS VOB QFSTPOB
 Z RVF BEFN¡T QPES­BO TFS EFCJEBT BM B[BS�

4F IB MJNQJBEP MB UBCMB PSJHJOBM EF EBUPT VUJMJ[BOEP OPNCSFT W¡MJEPT QBSB MBT

WBSJBCMFT
 FMJNJOBOEP MBT DPMVNOBT EVQMJDBEBT P TJO OJOHºO DPOUFOJEP WBMJEP P RVF

OP BQPSUBCBO JOGPSNBDJ³O BEJDJPOBM� 5SBT FM QSPDFTP EF SFFTUSVDUVSBDJ³O Z MJNQJF[B

EF MPT EBUPT IFNPT PCUFOJEP VOB UBCMB EF ��� WBSJBCMFT Z 1 345 917 SFHJTUSPT�

/PT IFNPT FODPOUSBEP DPO EPT HSBOEFT EJКDVMUBEFT�

ə -B CBTF EF EBUPT FT EFNBTJBEP HSBOEF QBSB QPEFS TFS BOBMJ[BEB FO VO PSEFOBEPS

QSPNFEJP DPO MPT QBRVFUFT IBCJUVBMFT EF BO¡MJTJT FTUBE­TUJDP
 MPT D¡MDVMPT TPO
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NVZ FYUFOTPT
 Z NVDIBT WFDFT OJ TJRVJFSB QVFEFO SFBMJ[BSTF QPSRVF FM QSPDFTP

OFDFTJUB N¡T NFNPSJB 3". EF MB RVF EJTQPOF FM PSEFOBEPS
 MMFHBOEP JODMVTP B

IBDFS RVF FM QSPHSBNB EFKF EF GVODJPOBS�

ə -B CBTF EF EBUPT DPOUJFOF NVDIPT FSSPSFT Z FTUPT TPO EF EJGFSFOUF UJQP
 MP RVF

QBSFDF JOEJDBS RVF EJGFSFOUFT QFSTPOBT IBO NBOJQVMBEP MB CBTF EF EBUPT P IBO

DBNCJBEP MPT DSJUFSJPT B MP MBSHP EFM UJFNQP�

����� .©UPEPT FTUBE­TUJDPT

������� (FOFSBMJEBEFT Z WBSJBCMFT PCKFUP EF FTUVEJP

2VFSFNPT BOBMJ[BS MB PDVSSFODJB EF NJTTJOH EBUB FO MBT WBSJBCMFT RVF QVFEBO TFS

SFMFWBOUFT QBSB MB BUFODJ³O TBOJUBSJB� /P FTUBNPT JOUFSFTBEPT FO FTUVEJBS MPT WBMPSFT

DPODSFUPT RVF BERVJFSFO FTUBT WBSJBCMFT TJOP FO MB QSFTFODJB P BVTFODJB EF WBMPSFT FO

TVT SFHJTUSPT
 FT EFDJS
 FO MB PDVSSFODJB EF NJTTJOHT
 DJSDVOTUBODJB RVF OP UJFOF QPS

RV© FTUBS SFMBDJPOBEB DPO FM WBMPS EF MB QSPQJB WBSJBCMF
 RVF BEFN¡T FT EFTDPOPDJEP

QBSB FTF SFHJTUSP�

.PEFMBNPT FOUPODFT MB PDVSSFODJB EF NJTTJOHT FO VOB WBSJBCMF FO GVODJ³O

EF MPT WBMPSFT DPODSFUPT RVF UPNBO PUSBT WBSJBCMFT QSFEJDUPSBT P DPWBSJBCMFT� -B

TFMFDDJ³O EF FTUBT DPWBSJBCMFT TF IB SFBMJ[BEP FTDPHJFOEP NBOVBMNFOUF BRVFMMBT

DPOTJEFSBEBT JNQPSUBOUFT B KVJDJP EFM BOBMJTUB Z QPTUFSJPSNFOUF NJOJNJ[BOEP FM

DSJUFSJP EF JOGPSNBDJ³O CBZFTJBOP 	#*$
 NFEJBOUF CBDLXBSE TUFQXJTF TFMFDUJPO� 1BSB MP DVBM

TF VUJMJ[³ FM DPOKVOUP DPNQMFUP EF MPT EBUPT� &TUPT NPEFMPT GVFSPO SFVUJMJ[BEPT DPO

MPT EBUPT QBSUJDJPOBEPT QPS DFOUSP Z DPO MPT QBSUJDJPOBEPT BMFBUPSJBNFOUF EFTDSJUPT

FO MPT TJHVJFOUFT BQBSUBEPT� �

� 4J DBZ©TFNPT FO MB UFOUBDJ³O EF QSPCBS NPEFMPT DPO UPEBT MBT QPTJCMFT DPNCJOBDJPOFT EF WBSJBCMFT
EF OVFTUSB CBTF EF EBUPT PCUFOES­BNPT SFTVMUBEPT TJHOJКDBUJWPT QBSB NVDIBT EF FMMBT
 QFSP NVDIPT
TVDFEFS­BO QPS QVSP B[BS Z EFCFS­BNPT DPSSFHJS MPT Q�WBMPSFT DPO N©UPEPT NVMUJUFTUJOH
 MP DVBM B
TV WF[ BGFDUBS­B OFHBUJWBNFOUF B MBT WBSJBCMFT RVF SFBMNFOUF T­ QSPEVDFO VO FGFDUP TJHOJКDBUJWP�
-P BEFDVBEP FT QSFTFMFDDJPOBS QSFWJBNFOUF
 DPO BMHºO DSJUFSJP M³HJDP Z MB FYQFSJFODJB
 VOBT QPDBT
WBSJBCMFT DBOEJEBUBT B TFS QSFEJDUPSBT Z RVF QVFEFO UFOFS JOUFS©T N©EJDP�
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" QSJPSJ QFOTBNPT RVF TFS­B EF JOUFS©T FM BO¡MJTJT EF MB QSFTFODJB EF NJTTJOHT FO

MBT TJHVJFOUFT WBSJBCMFT SFTQVFTUB� $*("33*--04
 *.$
 5*10 130'&4*0/"-
 5*10

%& 646"3*0
 $0-&45&30-
 &953"/+&30
 1&40
 %*"#&5&4
 "-$0)0-*4.0


1&40
 '&$)" %& /"$*.*&/50
 '6."%03
 5&/4*�/ "35&3*"-
 $0-&45&�

30-
 /�.&30 %& */5&37&/$*0/&4 .�%*$"4
 /�.&30 %& 13050$0-04 Z

13&4$3*1$*0/&4�

$PNP WBSJBCMFT QSFEJDUPSBT EFM QBDJFOUF QSPQPOFNPT MBT TJHVJFOUFT� *%
 :&"3


4&90
 &953"/+&30
 "-$0)0-*4.0
 5"#"$0
 (3*1&
 %*"#&5&4
 &%"%


1&40
 3&/5"
 *.$
 505"- %& '�3."$04 %&4%& -04 �� "�04
 505"- %&

"/"-*5*$"4
 .'$0/$&/530 	UPUBM EF DPOTVMUBT DPODFSUBEBT QPS FM QBDJFOUF BM

N©EJDP FO DFOUSP

 &/'$0/$&/530 	UPUBM EF DPOTVMUBT DPODFSUBEBT QPS FM QBDJFOUF

B FOGFSNFS­B FO DFOUSP
 Z /�.&30 %& */(3&404�

$PNP WBSJBCMFT QSFEJDUPSBT QSPQJBT EFM DFOUSP� &"1 	&RVJQP EF "UFODJ³O 1SJNB�

SJB P DFOUSP N©EJDP

 1".&% 	QSFTJ³O BTJTUFODJBM EFM N©EJDP EF GBNJMJB
 QBDJFOUF�

T�E­B

 1"&/' 	QSFTJ³O BTJTUFODJBM NFEJB EF FOGFSNFS­B EFM &"1
 QBDJFOUFT�E­B
 Z

104."4 	QPSDFOUBKF EF QBDJFOUFT DPO FEBE NBZPS P JHVBM B �� B±PT EFM &"1
�

/P EFCFNPT DPOGVOEJS MB QSFTFODJB EF NJTTJOHT FO MBT WBSJBCMFT QSFEJDUPSBT DPO

MPT NJTTJOHT FO MB WBSJBCMF SFTQVFTUB RVF RVFSFNPT FTUVEJBS
 FO OVFTUSP DBTP 1&40 P

$*("33*--04� -PT QSJNFSPT QFSKVEJDBO MPT BO¡MJTJT ZB RVF PCMJHBO B FMJNJOBS MB КMB

DPNQMFUB EF EBUPT
 MPT TFHVOEPT TPO FM PCKFUP EF OVFTUSP BO¡MJTJT Z TJNQMFNFOUF TF

DPOWJFSUFO FO VOPT Z DFSPT EF MB WBSJBCMF SFTQVFTUB FO OVFTUSPT NPEFMPT MPH­TUJDPT�

6O QSJNFS JOUFOUP EF BKVTUBS MPT NPEFMPT QSPEVD­B FSSPSFT EF DPOWFSHFODJB

RVF JNQFE­BO QSPTFHVJS DPO MPT BO¡MJTJT� 'VF FOUPODFT OFDFTBSJP FTUBOEBSJ[BS

UPEBT MBT WBSJBCMFT QSFEJDUPSBT� 1BSB MB NBZPS­B EF MBT WBSJBCMFT TF VUJMJ[³

BVUPN¡UJDBNFOUF MB USBOTGPSNBDJ³O 	WBSJBCMF�NFEJB
�EFTWJBDJ³O U­QJDB� 5SFT WBSJBCMFT

EF JOUFS©T FO OVFTUSP FTUVEJP GVFSPO 1".&%
 1"&/' Z 104."4 TF DPOWJSUJFSPO

FOUPODFT FO 	1".&%�������
������
 	1"&/'�������
������ Z 	104."4������
������
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SFTQFDUJWBNFOUF� 0USBT WBSJBCMFT TF FTUBOEBSJ[BSPONBOVBMNFOUFNFEJBOUF VO DSJUFSJP

RVF PGSFD­B SFTVMUBEPT TJNJMBSFT QFSP N¡T G¡DJM EF JOUFSQSFUBS� QBSB FM B±P TF VUJMJ[³

	:&"3�����

 QBSB MB FEBE 	&%"%���
���
 QBSB FM 	1&40���
���� /³UFTF RVF MB

FTUBOEBSJ[BDJ³O OP BGFDUB B MPT Q�WBMPSFT
 T­ B MPT DPFКDJFOUFT
 QFSP B QBSUJS EF FMMPT

QPEFNPT DBMDVMBS G¡DJMNFOUF MPT WBMPSFT PSJHJOBMFT�

4F BQMJDBSPO BO¡MJTJT EF SFHSFTJ³O MPH­TUJDB QBSB PCUFOFS NPEFMPT RVF FYQMJRVFO

MB QSPQPSDJ³O EF NJTTJOHT FO DBEB WBSJBCMF SFTQVFTUB FO GVODJ³O EF MBT DPWBSJBCMFT

QSFEJDUPSBT <��>� "EFN¡T
 FO DBTP OFDFTBSJP
 TF B±BEJFSPO BM NPEFMP FGFDUPT BMFBUPSJPT

QBSB BT­ JODPSQPSBS BEFDVBEBNFOUF MBT NFEJEBT SFQFUJEBT QPS JOEJWJEVP Z�P DFOUSP

N©EJDP Z EF FTF NPEP UFOFS FO DVFOUB MB WBSJBCJMJEBE JOUS­OTFDB EF FTUPT GBDUPSFT <��>�

*ODMVJNPT FM GBDUPS JOEJWJEVP 	*%
 DVBOEP DPOTJEFSBNPT RVF MB QSFTFODJB EF

NJTTJOHT FO MPT EBUPT EF VOB QFSTPOB QVEJFSB FTUBS SFMBDJPOBEB DPO FMMB
 FT EFDJS
 DPO

GBDUPSFT JOUS­OTFDPT B MB QFSTPOB OP JODMVJEPT ZB FYQM­DJUBNFOUF FO FM NPEFMP
 DPNP

QPS FKFNQMP FM QBSFOUFTDP DPO FM N©EJDP
 FM BUSBDUJWP G­TJDP
 MB SFMJHJ³O
 PUSBT WBSJBCMFT

CJPM³HJDB P RVF BMHVOPT QBDJFOUFT QJEFO BM N©EJDP MB NFEJDJ³O EF N¡T WBSJBCMFT P

TF OJFHBO B PGSFDFS EBUPT P BDVEFO T³MP MPT WJFSOFT P FM OºNFSP EF WFDFT RVF FTB

QFSTPOB FT BUFOEJEB� &O DBTP DPOUSBSJP
 TJ DPOTJEFSBNPT RVF MPT NJTTJOHT BGFDUBO B MBT

QFSTPOBT JOEFQFOEJFOUFNFOUF EF RVJFOFT TFBO
 OP JODMVJNPT FM GBDUPS JOEJWJEVP FO

FM NPEFMP� /P DPOPDFNPT B QSJPSJ DVBM EF MPT EPT DSJUFSJPT FT FM DPSSFDUP
 QPS MP RVF

FKFDVUBNPT BNCPT NPEFMPT Z MPT DPNQBSBNPT�

-B JODMVTJ³O FO MPT NPEFMPT EF VOB WBSJBCMF DBUFH³SJDB DPNP FGFDUP КKP QFSNJUF

FTUJNBS VO JOUFSDFQUP EJGFSFOUF QBSB DBEB OJWFM EF MB WBSJBCMF
 QFSP OFDFTJUB UBOUPT

QBS¡NFUSPT DPNP OJWFMFT UFOHB FTUB� 4J FM OºNFSP EF OJWFMFT FT FMFWBEP
 DPNP FO

OVFTUSP DBTP *%
 DPO 200 000 WBMPSFT
 MPT D¡MDVMPT TF DPNQMJDBO
 TF SFEVDF MB QPUFODJB

EFM NPEFMP F JODSFNFOUB FM FSSPS FTU¡OEBS EF MPT DPFКDJFOUFT FTUJNBEPT� &O TV MVHBS

QPEFNPT JODPSQPSBS MB WBSJBCMF DPNP FGFDUP BMFBUPSJP
 NPEFM¡OEPMB B USBW©T EF

VOB EJTUSJCVDJ³O DPO VO OºNFSP SFEVDJEP EF QBS¡NFUSPT
 IBCJUVBMNFOUF NFEJB Z
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WBSJBO[B�

1BSB DVBOUJКDBS MB QSPQPSDJ³O EF WBSJBO[B FYQMJDBEB QPS MPT FGFDUPT КKPT Z QPS MPT

FGFDUPT BMFBUPSJP VUJMJ[BSFNPT MBT '2 NBSHJOBM Z DPOEJDJPOBM EFКOJEBT QPS /BLBHBXB

Z 4DIJFM[FUI
 <���>�

������� .FNPSJB Z UJFNQP EF D¡MDVMP

-BT IFSSBNJFOUBT IBCJUVBMNFOUF VUJMJ[BEBT QBSB SFBMJ[BS BO¡MJTJT FTUBE­TUJDPT

TPO QPDP BEFDVBEBT QBSB MJEJBS DPO HSBOEFT DBOUJEBEFT EF EBUPT� -B EJКDVMUBE FT

JODMVTP NBZPS DVBOEP OP T³MP OFDFTJUBNPT USBOTGPSNBSMPT TJOP UBNCJ©O SFBMJ[BS

DPNQMFKPT BKVTUFT FTUBE­TUJDPT� &M QSJODJQBM QSPCMFNB FT RVF MPT BMHPSJUNPT VUJMJ[BEPT

QBSB SFBMJ[BS MPT BKVTUFT VUJMJ[BO HSBOEFT DBOUJEBEFT EF NFNPSJB Z TPO NVZ MFOUPT


N¡T DVBOUP NBZPS TFB MB CBTF EF EBUPT�

-PT BMHPSJUNPT FNQMFBEPT QBSB BKVTUBS MPT NPEFMPT EF SFHSFTJ³O DPO FGFDUPT

BMFBUPSJPT TPO MFOUPT Z VUJMJ[BO HSBOEFT DBOUJEBEFT EF NFNPSJB
 FO FM NFKPS EF MPT

DBTPT
 DPO MPT NPEFMPT MJOFBMFT TJO BOJEBNJFOUP
 MB NFNPSJB OFDFTBSJB NVFTUSB VOB

EFQFOEFODJB O(=:?)
 EPOEF O FT FM UBNB±P EF MPT EBUPT
 Q FM OºNFSP EF WBSJBCMFT Z L

FM SBOHP EF MB NBUSJ[ EF DPWBSJBO[BT
 <���
 ��>�

"OBMJ[BNPT FO EFUBMMF Z DPO EBUPT SFBMFT MB NFNPSJB DPOTVNJEB Z FM UJFNQP

OFDFTBSJPT QBSB FKFDVUBS EJGFSFOUFT NPEFMPT EF SFHSFTJ³O FO GVODJ³O EFM OºNFSP EF

КMBT 	SFHJTUSPT
 EF MB CBTF EF EBUPT Z EF MBT EJGFSFOUFT MJCSFS­BT VUJMJ[BEBT� 1BSB FMMP


TFMFDDJPOBNPT EF MB CBTF EF EBUPT PSJHJOBM BRVFMMBT КMBT RVF OP DPOUJFOFO OJOHºO

NJTTJOH� FO MBT DPWBSJBCMFT EF OVFTUSPT NPEFMPT� " DPOUJOVBDJ³O FYUSBFNPT NVFTUSBT

EF EJGFSFOUF UBNB±P Z SFBMJ[BNPT MPT BKVTUFT
 EFUBMMBEPT FO FM "QBSUBEP �������


DPO DBEB VOB EF FTBT NVFTUSBT� &M NPEFMP DPNQMFUP VUJMJ[BEP IB TJEP <%⇢($ ⇠

(⇢-$ + I.⇢06 + I⇢⇡50 + I%�"⇢⇡ + I%�⇢#� + ⇢-)'�#�⇢'$ + (1|⇢�%/�⇡)
 RVF

� &O DBTP DPOUSBSJP
 BMHVOBT NVFTUSBT UFOES¡O EJGFSFOUF OºNFSP EF КMBT
 MBT RVF DPOUJFOFO NJTTJOHT
TPO EFTFDIBEBT EVSBOUF MPT BO¡MJTJT TJO RVF FM VTVBSJP TF BQFSDJCB EF FMMP
 Z MB DPNQBSBDJ³O OP TFSJB
KVTUB�
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EFTBSSPMMBNPT B MP MBSHP EF MPT QS³YJNPT BQBSUBEPT�

-PT BO¡MJTJT DPNQMFKPT EF CBTFT EF EBUPT EF HSBO UBNB±P SFTVMUBO FYUSFNBEBNFO�

UF MFOUPT F JODMVTP JNQPTJCMFT EF SFBMJ[BS FO VO PSEFOBEPS ɔNFEJPɕ DPO MBT MJCSFS­BT

IBCJUVBMFT EF BO¡MJTJT FTUBE­TUJDP
 DPNP MNF�
 EBEB MB HSBO DBOUJEBE EF NFNPSJB

3". OFDFTBSJB� 1BSB QPEFS TVQFSBS FTUB EJКDVMUBE JEFBNPT USFT FOGPRVFT EJGFSFOUFT

QBSB QPEFS BOBMJ[BS MPT EBUPT
 DVZPT SFTVMUBEPT DPNQBSBSFNPT�

B
 3FBMJ[BNPT FM BO¡MJTJT DPO FM TFU DPNQMFUP EF EBUPT
 QFSP FOHB±BOEP 	GPS[BOEP


B 3 QBSB RVF VUJMJDF FM QSPQJP EJTDP EVSP ɔ44%ɕ DPNP TJ GVFTF NFNPSJB 3".


BEFN¡T VUJMJ[BNPT FM QBRVFUF FYQFSJNFOUBM HMNN5.#�

C
 4VCEJWJEJNPT BMFBUPSJBNFOUF FM DPOKVOUP EF MPT EBUPT FO Y USP[PT EF NFOPS

UBNB±P� "KVTUBNPT VONPEFMP MPH­TUJDP TPCSF DBEB USP[P QPS TFQBSBEP� %FTQV©T

VOJКDBNPT UPEPT MPT SFTVMUBEPT NFEJBOUF NFUB�BO¡MJTJT�

D
 3FBMJ[BNPT FM FTUVEJP QPS TFQBSBEP QBSB DBEB DFOUSP FO GVODJ³O EF MPT GBDUPSFT

RVF WBS­BO EFOUSP EF ©TUF
 UFOESFNPT ��Y� SFHSFTJPOFT� %FTQV©T VOJКDBNPT MPT

SFTVMUBEPT NFEJBOUF NFUB�BO¡MJTJT� "EFN¡T IBSFNPT PUSB TFHVOEB SFHSFTJ³O

EF MPT QBS¡NFUSPT PCUFOJEPT EFOUSP EF DBEB DFOUSP FO GVODJ³O EF QBS¡NFUSPT

FYUFSOPT�

������� "O¡MJTJT TJNVMU¡OFP EFM DPOKVOUP EF MPT EBUPT

&M JOUFOUP EF BOBMJ[BS NFEJBOUF VO NPEFMP EF SFHSFTJ³O DPO FGFDUPT BMFBUPSJPT

FM DPOKVOUP DPNQMFUP EF MPT EBUPT VUJMJ[BOEP MPT QSPHSBNBT FTUBE­TUJDPT IBCJUVBMFT

TJNQMFNFOUF OP GVODJPOB
 QSPEVDF VO FSSPS P JODMVTP IBDF RVF FM QSPHSBNB TF DVFMHVF

QPS GBMUB EF NFNPSJB 3".� "±BEJSMF N¡T NFNPSJB BM PSEFOBEPS OP FT VOB TPMVDJ³O

FTDBMBCMF ZB RVF MB QMBDB CBTF FTU¡ G­TJDBNFOUF MJNJUBEB� &O OVFTUSP DBTP
 FM PSEFOBEPS

EJTQPOF EF ��(# Z QPES­B TFS BNQMJBEP IBTUB VO N¡YJNP EF ��(#�

)FNPT UFOJEP RVF VUJMJ[BS VO QBRVFUF FYQFSJNFOUBM
 MMBNBEP HMNN5.#


PQUJNJ[BEP QBSB USBCBKBS DPO HSBOEFT DBOUJEBEFT EF EBUPT� &TUF QBRVFUF IB TJEP
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DSFBEP B QBSUJS EFM NPUPS EF EJGFSFODJBDJ³O BVUPN¡UJDB 5FNQMBUF .PEFM #VJMEFS
 TF

QVFEF VUJMJ[BS QBSB BKVTUBS NPEFMPT MJOFBMFT HFOFSBMJ[BEPT DPO FGFDUPT NJYUPT� &TUF

QBRVFUF BTVNF RVF MPT FGFDUPT BMFBUPSJPT TPO HBVTTJBOPT FO MB FTDBMB EFM QSFEJDUPS

MJOFBM Z MPT JOUFHSB VUJMJ[BOEP MB BQSPYJNBDJ³O EF -BQMBDF
 N¡T QSFDJTB RVF MB RVBTJ�

WFSPTJNJMJUVE QFOBMJ[BEB QFSP NFOPT RVF MB DVBESBUVSB EF )FSNJUF VUJMJ[BEB QPS

MNF� P RVF MBT DBEFOBT EF .BSLPW�

"EFN¡T
 IB TJEP OFDFTBSJP FOHB±BS B 3 QBSB RVF VUJMJDF FM EJTDP 44% QBSB QBHJOBS

MPT EBUPT DPNP TJ GVFTF MB NFNPSJB 3".
 IBDJ©OEPMF DSFFS RVF EJTQPOF EF ���(# EF

3".� 1BSB FMMP EFCFNPT B±BEJS MB JOTUSVDDJ³O JOWJTJCMF	VUJMT��NFNPSZ�MJNJU	������

 BM

BSDIJWP �3QSPКMF
 QFSP FTUF ɔUSVDPɕ T³MP GVODJPOB DPO BMHVOBT MJCSFS­BT Z B WFDFT GBMMB�

-PT NPEFMPT MPH­TUJDPT DPO MPT RVF TF IB BKVTUBEP FM DPOKVOUP DPNQMFUP EF EBUPT

IBO TJEP MPT TJHVJFOUFT�

.PEFMP TJNQMF
 SFHSFTJ³O MPH­TUJDB DPO FGFDUPT КKPT
 TJO UFOFS FO DVFOUB MBT

NFEJEBT SFQFUJEBT QPS JOEJWJEVP�

;HKUKS1aP � a1sP Y u1�_ Y 1.�. Y S�J1. Y S�1L6 Y 1sh_�LC1_P Y 1�S-
/�i�4iQ/Qb- 7�KBHv4]#BMQKB�H]V

.PEFMP EF FGFDUPT BMFBUPSJPT DPO NFEJEBT SFQFUJEBT QPS DFOUSP ɔ&"1ɕ�

;HKKhJ"UKS1aP � a1sP Y xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y 1sh_�LC1_P Y
UR%1�SV- /�i�4iQ/Qb- 7�KBHv4]#BMQKB�H]- _1JG46V

.PEFMP EF FGFDUPT BMFBUPSJPT DPO NFEJEBT SFQFUJEBT QPS JOEJWJEVP ɔ*%ɕ�

;HKKhJ"UKS1aP � a1sP Y xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y 1sh_�LC1_P Y 1�S Y
UR%A.V- /�i�4iQ/Qb- 7�KBHv4]#BMQKB�H]- _1JG46V

.PEFMP EF FGFDUPT BMFBUPSJPT DPO NFEJEBT SFQFUJEBT QPS DFOUSPT F JOEJWJEVPT

BOJEBEPT B DBEB DFOUSP�
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;HKKhJ"UKS1aP � a1sP Y xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y 1sh_�LC1_P Y
UR%1�SfA.V- /�i�4iQ/Qb- 7�KBHv4]#BMQKB�H]- _1JG46V

)FNPT DPOTFHVJEP FGFDUVBS MBT SFHSFTJPOFT QFSP FM QSPDFTP FT FYUSFNBEBNFOUF

MFOUP EBEP FM HSBO UBNB±P EF MPT EBUPT
 MPT 44% UJFOFO WFMPDJEBEFT U­QJDBNFOUF ���

WFDFT JOGFSJPSFT B MB EF MB 3".� %F FTUF NPEP DBEB SFHSFTJ³O DPO FM TFU DPNQMFUP

EF EBUPT TF QVFEF EFNPSBS N¡T EF VO E­B
 Z FM QSPDFTP EFCF SFQFUJSTF DPO DBEB

DPNCJOBDJ³O EF QBS¡NFUSPT RVF EFTFFNPT FTUVEJBS� &O OVFTUSP DBTP
 IFNPT UFOJEP

RVF JS HVBSEBOEP MPT SFTVMUBEPT QBSDJBMFT EF DBEB QSPDFTP QBSB OP UFOFS RVF SFQFUJS

UPEPT MPT D¡MDVMPT BOUFSJPSFT FO DBEB TFTJ³O�

/³UFTF BEFN¡T RVF QBSUF EFM EJTDP OP FTU¡ EJTQPOJCMF QPSRVF FT VUJMJ[BEP QPS

BSDIJWPT EFM VTVBSJP P QPS FM QSPQJP TJTUFNB PQFSBUJWP� &TUB TPMVDJ³O OP EFKB EF TFS VO

NFSP QBSDIF BM QSPCMFNB� 1PES­B TVDFEFS RVF MB CBTF EF EBUPT TFB EFNBTJBEP HSBOEF

JODMVTP QBSB FM EJTDP 44%
 FO DVZP DBTP EFCFS­BNPT SFBMJ[BS D¡MDVMP EJTUSJCVJEP DPO

IFSSBNJFOUBT DPNP 4QBSL Z +VMJB%#
 NVDIP N¡T DPNQMFKBT Z RVF EF NPNFOUP OP

PGSFDFO MB QPTJCJMJBE EF SFBMJ[BS NPEFMPT BWBO[BEPT DPNP MPT EF FGFDUPT BMFBUPSJPT


BEFN¡T EF RVF TPO NVZ MFOUBT�

������� "O¡MJTJT EF MPT EBUPT QBSUJDJPOBEPT BMFBUPSJBNFOUF

&O FTUF BQBSUBEP QSPQPOFNPT PUSP FOGPRVF QBSB BOBMJ[BS MPT EBUPT
 RVF QVFEF

TPMWFOUBS QBSDJBMNFOUF MBT EJКDVMUBEFT QBSB BOBMJ[BS CBTFT EF EBUPT EF HSBO UBNB±P�

4VCEJWJEJNPT MPT EBUPT FO QBSUJDJPOFT FTDPHJEBT BMFBUPSJBNFOUF TJO SFQFUJDJ³O� &O

OVFTUSP DBTP �� QBSUFT EF JHVBM UBNB±P� &MFHJNPT FTUF OºNFSP EF QBSUJDJPOFT QBSB

RVF DPJODJEB DPO FM OºNFSP EF DFOUSPT EFM BQBSUBEP TJHVJFOUF Z PCUFOFS BT­ SFTVMUBEPT

G¡DJMFT EF DPNQBSBS�

" DPOUJOVBDJ³O BKVTUBNPT TFQBSBEBNFOUF VO NJOJNPEFMP MPH­TUJDP EF FGFDUPT

BMFBUPSJPT DPO MPT EBUPT EF DBEB QBSUJDJ³O BMFBUPSJB� -PT DPFКDJFOUFT PCUFOJEPT

NFEJBOUF FTUPT NJOJNPEFMPT ɔJOUSB�QBSUJDJ³Oɕ FYQMJDBO QBSB DBEB QBSUJDJ³O MB
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QSFTFODJB EF NJTTJOH EBUB FO GVODJ³O EF WBSJBCMFT EFM QBDJFOUF
 EF MBT WBSJBCMFT

JOUFSOBT EFM DFOUSP Z EFM B±P� -PT NPEFMPT BQMJDBEPT TPO JE©OUJDPT B MPT BOUFSJPSNFOUF

VUJMJ[BEPT DPO FM DPOKVOUP DPNQMFUP EF MPT EBUPT
 Z TV SFTVMUBEP EFCFS­B BSSPKBS

DPFКDJFOUFT QBSFDJEPT
 T³MP EFCFS­BO DBNCJBS MPT Q�WBMPSFT ZB RVF DBEB QBSUJDJ³O

EJTQPOF EF NFOPT EBUPT�

&O VOB TFHVOEB GBTF PCUFOESFNPT VOB FTUJNBDJ³O EF MPT DPFКDJFOUFT EFM

NPEFMP QBSB FM DPOKVOUP DPNQMFUP EF EBUPT
 DPNCJOBOEP MPT SFTVMUBEPT EF UPEBT

MBT QBSUJDJPOFT� 1BSB FMMP SFBMJ[BSFNPT FM NFUB�BO¡MJTJT EF MPT DPFКDJFOUFT Z FSSPSFT

FTU¡OEBS PCUFOJEPT FO MPT NJOJNPEFMPT VUJMJ[BOEP FM QBRVFUF NFUBGPS
 DPO MB PQDJ³O

ɔ'&ɕ
 'JYFE &ЙFDU
 FT EFDJS
 FM NPEFMP BTVNF RVF UPEBT MBT QBSUJDJPOFT QSPDFEFO EF

VOB NJTNB QPCMBDJ³O IPNPH©OFB Z UJFOFO MBT NJTNBT DBSBDUFS­TUJDBT FTUBE­TUJDBT


MBT EJGFSFODJBT FOUSF FMMBT T³MP TFS¡O EFCJEBT BM B[BS� -PT SFTVMUBEPT
 BEFN¡T EF TFS

NPTUSBEPT OVN©SJDBNFOUF
 TPO NPTUSBEPT HS¡КDBNFOUF NFEJBOUF GPSFTU QMPUT�

������� "O¡MJTJT EF MPT EBUPT QBSUJDJPOBEPT QPS DFOUSP

&O FTUF BQBSUBEP
 FO MVHBS EF TVCEJWJEJS MPT EBUPT BMFBUPSJBNFOUF
 MPT

QBSUJDJPOBNPT QPS DFOUSPT N©EJDPT
 PCUFOJFOEP BT­ �� CMPRVFT EF EBUPT EJGFSFOUFT��

$PO MPT EBUPT EF DBEB VOB EF FTBT QBSUJDJPOFT QPS DFOUSP BKVTUBNPT TFQBSBEBNFOUF

VO NPEFMP MPH­TUJDP EF FGFDUPT BMFBUPSJPT
 JODMVZFOEP T³MP MPT GBDUPSFT RVF WBS­BO

EFOUSP EF FTF DFOUSP P FO DBEB QFSTPOB�

-PT DPFКDJFOUFT PCUFOJEPT NFEJBOUF FTUPT NJOJNPEFMPT ɔJOUSB�DFOUSPɕ FYQMJDBO

QBSB DBEB DFOUSP MB QSFTFODJB EF NJTTJOH EBUB FO GVODJ³O EF WBSJBCMFT EFM QBDJFOUF


EF MBT WBSJBCMFT JOUFSOBT EFM DFOUSP Z EFM B±P� $PNCJOBNPT UPEPT FTUPT SFTVMUBEPT

SFBMJ[BOEP VONFUB�BO¡MJTJT EF MPT DPFКDJFOUFT Z TVT FSSPSFT FTU¡OEBS� 6UJMJ[BNPT QBSB

FMMP FM QBRVFUF NFUBGPS
 DPO MB PQDJ³O ɔ.-ɕ
 .BYJNVN -JLFMJIPPE
 FT EFDJS
 FM NPEFMP

� -B CBTF EF EBUPT PSJHJOBM DPOUJFOF JOGPSNBDJ³O EF �� DFOUSPT QFSP VOP EF FMMPT QSFTFOUB EFNBTJBEPT
FSSPSFT Z BMHVOBT EF MBT WBSJBCMFT FO ©M SFDPQJMBEBT OP IBO TJEP UPNBEBT B±P USBT B±P TJOP RVF TF
IBO SFQFUJEP MPT WBMPSFT BSUJКDJBMNFOUF
 QPS FTP TF IB UPNBEP MB EFDJTJ³O EF FMJNJOBS FTF DFOUSP�
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BTVNF RVF MPT SFTVMUBEPT PCUFOJEPT QBSB DBEB DFOUSP QVFEFO WBSJBS N¡T BMM¡ EF MP RVF

DBVTBS­B FM B[BS
 EFCJEP B GBDUPSFT JOUS­OTFDPT B DBEB DFOUSP� &T EFDJS
 FO FTUF BQBSUBEP

OP TF BTVNF RVF MBT QBSUJDJPOFT QSPWFOHBO EF VOB NJTNB QPCMBDJ³O IPNPH©OFB� -PT

SFTVMUBEPT
 BEFN¡T EF TFS NPTUSBEPT OVN©SJDBNFOUF
 TPO NPTUSBEPT HS¡КDBNFOUF

NFEJBOUF GPSFTU QMPUT�

5BNCJ©O SFBMJ[BNPT VO TFHVOEP TFU EF SFHSFTJPOFT QBSB FTUVEJBS TJ MPT

DPFКDJFOUFT PCUFOJEPT FO DBEB NPEFMP JOUSB�DFOUSP UBNCJ©O EFQFOEFO EF MPT

QBS¡NFUSPT RVF WBS­BO FOUSF EJGFSFOUFT DFOUSPT
 Z RVF OP QVEJFSPO TFS BOBMJ[BEPT

TJNVMU¡OFBNFOUF FO FM QBTP QSFWJP QPSRVF MB JOGPSNBDJ³O FSB QBSDJBM� 4³MP IFNPT

DPOTJEFSBEP MB WBSJBCMF JOUFS�DFOUSP 104."4��

������� .PEFMPT N¡T DPNQMFKPT

&O MPT BQBSUBEPT BOUFSJPSFT IFNPT VUJMJ[BEP NPEFMPT EF DPNQMFKJEBE NFEJB ZB

RVF MB КOBMJEBE FSB TJNQMFNFOUF DPNQBSBS MPT SFTVMUBEPT BM QBSUJDJPOBS MPT EBUPT

EF USFT NPEPT EJGFSFOUFT DPO VO NPEFMP GVODJPOBM� -B VUJMJ[BDJ³O EF NPEFMPT N¡T

DPNQMFKPT
 DPO JOUFSBDDJPOFT P N¡T WBSJBCMFT
 QSPEVD­B FSSPSFT BM TFS BQMJDBEPT B MPT

EBUPT GSBHNFOUBEPT BMFBUPSJBNFOUF Z FTQFDJBMNFOUF DPO MPT EBUPT GSBHNFOUBEPT QPS

DFOUSPT� &O FTUF OVFWP BQBSUBEP MB КOBMJEBE FT CVTDBS FM NFKPS NPEFMP QPTJCMF QBSB

FM DPOKVOUP DPNQMFUP EF MPT EBUPT�

� 0USB PQDJ³O TFS­B QBSUJDJPOBS MPT EBUPT TJNVMU¡OFBNFOUF QPS DFOUSP Z B±P
 Z SFBMJ[BS VO BKVTUF EFOUSP
EF DBEB VOP EF FTPT GSBHNFOUPT� &O FTUF DBTP FM NPEFMP OP UFOES­B FGFDUPT BMFBUPSJPT ZB RVF FO DBEB
GSBHNFOUP QBSB DBEB QFSTPOB T³MP IBZ EBUPT EF VO B±P
 ZB OP IBZ NFEJEBT SFQFUJEBT Z BEFN¡T
IBCS­BNPT BJTMBEP FM FGFDUP EF DBEB DFOUSP� 1FSP OP QPEFNPT VUJMJ[BS FTUF N©UPEP DPO OVFTUSPT
EBUPT QPSRVF NVDIBT WBSJBCMFT OP TF IBO UPNBEP DBEB B±P FO DBEB DFOUSP
 TJNQMFNFOUF TF IBO
SFQMJDBEP MBT NFEJEBT
 QPS MP RVF QSPEVDFO FSSPSFT BM JOUFOUBS VUJMJ[BSMBT FO VO NPEFMP BOVBM�
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����� �NCJUP EFM FTUVEJP�

1BSB FM FTUVEJP EF MBT TFDVFODJBT EF FWFOUPT IFNPT WVFMUP B VUJMJ[BS MB CBTFT EF

EBUPT EFM TFSWJDJP QºCMJDP EF TBMVE EFM "SFB�� EF .BESJE
 RVF DPOUJFOF ���� WBSJBCMFT

EJGFSFOUFT SFDPHJEBT B 224 321 JOEJWJEVPT
 B MPT RVF TF IB SFBMJ[BEP VO TFHVJNJFOUP

EFTEF ���� IBTUB ����� " QBSUJS EF MPT EBUPT FO GPSNBUP MPOH
 "QBSUBEP �����
 IFNPT

FYUSB­EP QBSB OVFTUSP BO¡MJTJT EPT UJQPT EF WBSJBCMFT� BRVFMMBT RVF DPOUJFOFO GFDIBT

FYBDUBT 	E­B�NFT�B±P

 Z BRVFMMBT FO MBT RVF T³MP TF SFDPHF FM B±P FO FM RVF PDVSSJ³ FM

FWFOUP 	B±P
� -B NBZPS­B EF MBT WBSJBCMFT EF MB CBTF EF EBUPT QFSUFOFDFO BM TFHVOEP

UJQP
 OP SFDPHFO MB GFDIB FYBDUB EFM FWFOUP
 RVF BQBSFDF USVODBEB� $PO MP RVF
 BEFN¡T

EF UFOFS VOB QSFDJTJ³O EF T³MP VO B±P
 OP FT QPTJCMF TBCFS FO RVF PSEFO TVDFEJFSPO

MPT FWFOUPT JOUFSBOVBMFT EF VO NJTNP JOEJWJEVP�

1BSB FWJUBS UFOFS RVF EFTDBSUBS QBSUF EF MB JOGPSNBDJ³O Z PCUFOFS SFTVMUBEPT

TFTHBEPT IFNPT EFTBSSPMMBEP VO N©UPEP EF JNQVUBDJ³O QBSB MBT GFDIBT EF

MBT WBSJBCMFT USVODBEBT� 5FTUFBSFNPT MB WBMJEF[ EF FTUF FOGPRVF DPNQBSBOEP

MPT SFTVMUBEPT PCUFOJEPT VUJMJ[BOEP GFDIBT FYBDUBT DPO MPT PCUFOJEPT BM USVODBS

NBOVBMNFOUF FTBT NJTNBT GFDIBT� : BQMJDBSFNPT FM NJTNP N©UPEP B MBT WBSJBCMFT

RVF ZB BQBSFDFO USVODBEBT FO MB CBTF EF EBUPT PSJHJOBM�

5SBT MJNQJBS MPT EBUPT
 FTUVEJBNPT MBT TFDVFODJBT UFNQPSBMFT EF FWFOUPT


FOGPDBOEP FM BO¡MJTJT FO MBT TVCTFDVFODJBT EF NFOPS MPOHJUVE� MPT QBSFT Z USJQMFUFT�

*HOPSBSFNPT FM PSEFO BCTPMVUP EF MPT FWFOUPT ZB RVF OP FTUBNPT JOUFSFTBEPT FO

MB QPTJDJ³O FYBDUB FO MB RVF UVWP MVHBS DBEB FWFOUP EF FTF JOEJWJEVP TJOP FO TVT

EJGFSFODJBT SFMBUJWBT� 2VFSFNPT TBCFS QPS FKFNQMP TJ USBT VO BUBRVF BM DPSB[³O MB

QFSTPOB GBMMFDJ³
 OP TJ FTF BUBRVF BM DPSB[³O GVF TV RVJOUP FWFOUP�

$BEB JOEJWJEVP QVEP IBCFS TJEP EJBHOPTUJDBEP EFM NJTNP UJQP EF FWFOUP

SFQFUJEBNFOUF
 MP DVBM DPNQMJDB MPT D¡MDVMPT Z QPTJCJMJUB EJGFSFOUFT NPEPT EF SFTVNJS
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MBT TFDVFODJBT� DVBOUBT WFDFT TVDFEF VO UJQP EF FWFOUP QPS DBEB WF[ RVF IB TVDFEJEP

BOUFT PUSP
 P QPS DBEB WF[ RVF BOUFT IB TVDFEJEP PUSP BM NFOPT VOB WF[
 P QPS DBEB WF[

RVF TVDFEF PUSP QPTUFSJPS
 FUD� /PT DFOUSBSFNPT FOUPODFT FO VOB FTUBE­TUJDB G¡DJM EF

JOUFSQSFUBS Z RVF OP TF QSFTUB B DPOGVTJ³O� DV¡OUBT QFSTPOBT IBO TJEP EJBHOPTUJDBEBT

BM NFOPT VOB WF[ EF VOB EFUFSNJOBEB TFDVFODJB EF FWFOUPT�

5BNCJ©O EFCFNPT UFOFS FO DVFOUB FM UJFNQP USBOTDVSSJEP FOUSF FWFOUPT� 6ONPEP

TJNQMF EF IBDFSMP FT VUJMJ[BOEP MB 5BTB EF *ODJEFODJB
 FO JOHM©T *ODJEFODF 3BUF 	*3



IBCJUVBMNFOUF EFКOJEP DPNP ɔOºNFSP EF WFDFT RVF PDVSSF VO FWFOUP EJWJEP QPS FM

UJFNQP EF FYQPTJDJ³O BM SJFTHPɕ <���>� &O OVFTUSP DBTP
 MP EFКOJSFNPT DPNP ɔOºNFSP

EF WFDFT RVF VOB QFSTPOB IB TVGSJEP VOB EFUFSNJOBEB TFDVFODJB EF FWFOUPT BM NFOPT

VOB WF[
 EJWJEJEP QPS FM UJFNQP EF FYQPTJDJ³O BM SJFTHP EFTEF FM QFOºMUJNP FWFOUP

IBTUB FM ºMUJNP P
 FO FM DBTP EF OP FYJTUJS ºMUJNP FWFOUP
 IBTUB FM КOBM EFM FTUVEJP P

GBMMFDJNJFOUP�

3FBMJ[BNPT VO QSJNFS BO¡MJTJT DPOTJEFSBOEP T³MP MBT TVCTFDVFODJBT EF FWFOUPT

DPOTFDVUJWPT 	"QBSUBEP �����
� 1PTUFSJPSNFOUF SFBMJ[BNPT VO TFHVOEP BO¡MJTJT

DPOTJEFSBOEP DVBMRVJFS TVCTFDVFODJB EF FWFOUPT BVORVF OP TFBO DPOTFDVUJWPT

	"QBSUBEP �����
� 3FQSFTFOUBNPT HS¡КDBNFOUF MPT SFTVMUBEPT NFEJBOUF VO EJBHSBNB

EF OPEPT JOUFSDPOFDUBEPT
 MMBNBEP SFE EF DPOFYJPOFT
 FO FM RVF DBEB OPEP SFQSFTFOUB

VO UJQP EF FWFOUP
 Z FM HSPTPS EF MBT DPOFYJPOFT TF DBMDVMB TFHºO FM DSJUFSJP RVF

FTUBCMF[DBNPT
 FO OVFTUSP DBTP FM *3� &M -JTUBEP '�� EFM "Q©OEJDF ' NVFTUSB FM D³EJHP

VUJMJ[BEP QBSB HFOFSBS Z EJCVKBS MBT SFEFT EF DPOFYJPOFT QBSB MPT USJQMFUFT Z QBSB

BTJHOBS EJGFSFOUFT DPMPSFT B MBT USBOTJDJPOFT RVF QBTBO QPS VO NJTNP NPEP� &M

BO¡MJTJT TF IB SFBMJ[BEP VUJMJ[BOEP FM QSPHSBNB 3 W����� Z MBT MJCSFS­BT %JBHSBNNFS


7JT/FUXPSL
 EBUB�UBCMF
 -VCSJEBUF Z HHQMPU��

����� 1BSFT EF FWFOUPT DPOTFDVUJWPT

$PNFO[BNPT FM BO¡MJTJT EF MBT TFDVFODJBT EFM NPEP N¡T TJNQMF QPTJCMF


DPOTJEFSBOEP T³MP MBT USBOTJDJPOFT FOUSF QBSFT EF FWFOUPT DPOTFDVUJWPT
 DPO MPT RVF
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DBMDVMBNPT DV¡OUBT QFSTPOBT BM NFOPT VOB WF[ IBO TJEP EJBHOPTUJDBEBT EF VO UJQP EF

FWFOUP TJ JONFEJBUBNFOUF BOUFT GVFSPO EJBHOPTUJDBEBT EF PUSP EBEP
 JHOPSBOEP MPT

BOUFSJPSFT FWFOUPT� &M SFTVMUBEP MP EJWJEJNPT QPS FM UJFNQP UPUBM FO SJFTHP QBSB FTF

QBS EF FWFOUPT
 PCUFOJFOEP BT­ TV *3� " DPOUJOVBDJ³O EFUBMMBNPT FM QSPDFEJNJFOUP EF

D¡MDVMP NFEJBOUF VO FKFNQMP DPO EBUPT КDUJDJPT QBSB EPT QFSTPOBT� &M -JTUBEP '�� EFM

"Q©OEJDF ' NVFTUSB FM D³EJHP VUJMJ[BEP QBSB BOBMJ[BS MPT EBUPT SFBMFT�

4BNQMF EBUB

JE 5ZQF %BUF

� " ����
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'JHVSB ���� 1SPDFEJNJFOUP QBSB DBMDVMBS MB 5BTB EF *ODJEFODJB 	*3
 EF MPT QBSFT EF FWFOUPT
DPOTFDVUJWPT� B
 %BUPT EF FKFNQMP Z USBOTJDJPOFT HFOFSBEBT� C
 1FSTPOB�B±P FO SJFTHP QBSB DBEB
UJQP EF QBSFT EF FWFOUPT� 4FMFDDJPOBNPT MB QSJNFSB PDVSSFODJB EF DBEB QBS Z HFOFSBNPT UPEPT
MPT EFN¡T QBSFT QPTJCMFT� D
 5BCMB EF *3 QBSB DBEB QBS 	&WFOUPT QPS DBEB ���� 1FSTPOB�"±P
�
E
 3FE EF DPOFYJPOFT EF MPT *3�

ə &O MB UBCMB EF MB 'JHVSB ���B QPEFNPT WFS RVF MB QFSTPOB DPO JE�� TVGSF VO

FWFOUP " FO ���� Z EFTQV©T PUSP FWFOUP # EJF[ B±PT N¡T UBSEF� -B QFSTPOB JE��

TVGSF DVBUSP FWFOUPT� $
 EFTQV©T "
 EFTQV©T PUSP " Z КOBMNFOUF GBMMFDF� /³UFTF

RVF VOB QFSTPOB QVFEF TVGSJS FM NJTNP UJQP EF FWFOUP WBSJBT WFDFT� &M FTUVEJP

КOBMJ[B FO ����� -BT ЛFDIBT SPKBT JOEJDBO UPEBT MBT USBOTJDJPOFT 	TBMUPT
 FOUSF

FWFOUPT DPOTFDVUJWPT QBSB DBEB QFSTPOB
 FT EFDJS FM IFDIP EF TVGSJS VO FWFOUP F
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JONFEJBUBNFOUF EFTQV©T PUSP�

ə $POUBNPT FM OºNFSP EF QFSTPOBT
 /
 RVF TVGSFO 	BM NFOPT VOB WF[
 DBEB QBS EF

UJQPT EF FWFOUPT DPOTFDVUJWPT� &O 'JHVSB ���C PCTFSWBNPT QBSB MB QSJNFSB

QFSTPOB FM QBS "!#
 Z QBSB MB TFHVOEB QFSTPOB MPT QBSFT $!"
 "!" Z

"!%FBUI� 1PS MP RVF DBEB VOP EF FTUPT QBSFT IB TJEP DPOUBCJMJ[BEP FO UPUBM FO

VOB QFSTPOB� 5SBT MB PDVSSFODJB EF VO QBS MB QFSTPOB RVFEB FUJRVFUBEB DPNP

RVF ZB MP IB TVGSJEP Z QPTUFSJPSFT PDVSSFODJBT EFM NJTNP OP TF DPOUBCJMJ[BS­BO

EF OVFWP� 4F±BMBNPT MPT QBSFT EF FWFOUPT DPO M­OFB PTDVSB DPOUJOVB TJ SFBMNFOUF

TF IB SFHJTUSBEP MB PDVSSFODJB EF BNCPT FWFOUPT DPOTFDVUJWBNFOUF
 Z NFEJBOUF

M­OFB EJTDPOUJOVB TJ TF IB SFHJTUSBEP MB PDVSSFODJB EFM QSJNFS FWFOUP EFM QBS


RVFEBOEP BT­ MB QFSTPOB FYQVFTUB BM TFHVOEP
 QFSP OP TF IB MMFHBEP B SFHJTUSBS

FM TFHVOEP FWFOUP EFM QBS BOUFT EF RVF PDVSSJFTF PUSP FWFOUP EJGFSFOUF�

ə $BMDVMBNPT FM UJFNQP FO SJFTHP QBSB MB QSJNFSB PDVSSFODJB EF DBEB QBS EF UJQPT

EF FWFOUPT DPOTFDVUJWPT Z TV FYQPTJDJ³O QSFWJB FO DBEB QFSTPOB
 FT EFDJS
 QBSB

DBEB QBS EF UJQPT FWFOUPT DPOTFDVUJWPT RVF TVGSF VOB QFSTPOB DBMDVMBNPT FM

UJFNQP USBOTDVSSJEP EFTEF MB QSJNFSB WF[ RVF TVGSF FM QSJNFS UJQP EF FWFOUP

EFM QBS FTUVEJBEP IBTUB FM FWFOUP TJHVJFOUF TJ TF DPSSFTQPOEJFTF DPO FM TFHVOEP

FWFOUP EFM QBS FTUVEJBEP� 4J OP PDVSSJFTF DPOTFDVUJWBNFOUF FM TFHVOEP FWFOUP

EFM QBS TF JS¡O TVNBOEP MPT UJFNQPT EF FYQPTJDJ³O B QBSUJS EF MBT OVFWBT

PDVSSFODJBT EFM QSJNFS UJQP IBTUB RVF КOBMNFOUF TVDFEB DPOTFDVUJWBNFOUF FM

TFHVOEP FWFOUP EFM QBS CVTDBEP P IBTUB FM КO EFM FTUVEJP P GBMMFDJNJFOUP EF

FTB QFSTPOB� 6OB WF[ IB TVDFEJEP FM QBS DPOTFDVUJWP
 QPTUFSJPSFT PDVSSFODJBT

EFM NJTNP OP DPNQVUBO QBSB FM D¡MDVMP EFM UJFNQP EF FYQPTJDJ³O� &O OVFTUSP

FKFNQMP MB QFSTPOB JE�� TVGSF VO FWFOUP "
 B QBSUJS EFM DVBM RVFEB FYQVFTUP B

TVGSJS DVBMRVJFS PUSP FWFOUP "
 #
 $ P %FBUI IBTUB RVF SFBMNFOUF TVDFEB VOP

EF FMMPT� %JF[ B±PT N¡T UBSEF TVGSF #
 SFTVMUBOEP FO VOB FYQPTJDJ³O B "
 #


$ Z %FBUI EF EJF[ B±PT 	USBT IBCFS TVGSJEP "
� &OUPODFT IBCS¡ КOBMJ[BEP TV

FYQPTJDJ³O B GVUVSPT FWFOUPT B QBSUJS EF " Z DPNJFO[B MB FYQPTJDJ³O B OVFWPT

FWFOUPT B QBSUJS EF #� 1VFTUP RVF MB QFSTPOB JE�� ZB OP TVGSF OJOHºO PUSP FWFOUP
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USBT # TJNQMFNFOUF RVFEB FYQVFTUP B UPEPT FMMPT IBTUB FM КOBM EFM FTUVEJP
 FT

EFDJS DPOUBCJMJ[BSFNPT �� B±PT QBSB FM UJFNQP EF FYQPTJDJ³O EF DBEB VOP B

QBSUJS EF #� 1BSB JE�� WFNPT DPNP FO ���� TVGSF TV QSJNFS FWFOUP
 $� " QBSUJS

EFM DVBM RVFEB FYQVFTUP BM SJFTHP EF TVGSJS OVFWPT FWFOUPT EF DVBMRVJFS UJQP

IBTUB RVF FO ���� TVGSF VO "� 1PS MP RVF USBT $ IBCS¡ FTUBEP FYQVFTUP B "
 #


$ Z %FBUI EVSBOUF �� B±PT� 5SBT " WPMWFNPT B DPOUBS FM UJFNQP EF FYQPTJDJ³O


FTUBS¡ FYQVFTUP B "
 #
 $ Z %FBUI EVSBOUF � B±PT
 RVF FT DVBOEP TVGSF PUSP "�

1PS ºMUJNP
 USBT FTF TFHVOEP " FTUBS¡ FYQVFTUP B #
 $ Z %FBUI 	QFSP OP B PUSP "

QPSRVF FTUF JOEJWJEVP ZB RVFE³ FUJRVFUBEP BOUFT DPNP RVF IB TVGSJEP FM QBS

"!" Z OP TF MF WPMWFS­B B DPOUBCJMJ[BS FM NJTNP QBS

 Z QVFTUP RVF TV TJHVJFOUF

Z ºMUJNP FWFOUP FT %FBUI FO ����
 MB FYQPTJDJ³O B MPT USFT FWFOUPT USBT " IBCS¡

TJEP EF � B±PT�

ə 4VNBNPT MPT UJFNQPT
 QBSB DBEB QBS EF UJQPT EF FWFOUPT
 5
 UBOUP MPT RVF

TVDFEJFSPO DPNP MPT RVF T³MP FTUVWJFSPO FYQVFTUPT� 0CUFOFNPT BT­ MB FYQPTJDJ³O

UPUBMNFEJEB FO ɔQFSTPOBT�B±Pɕ� 1PS FKFNQMP QBSB FM QBS"!" UFOFNPT �������

QFSTPOBT�B±P�

ə -B UBCMB EF MB 'JHVSB ���DNVFTUSB FM SFTVMUBEP EFM D¡MDVMP EF MB 5BTB EF *ODJEFODJB

EF DBEB UJQP EF FWFOUP USBT PUSP EBEP
 *3 � /�5� $PO FMMP UFOESFNPT FM OºNFSP

EF QFSTPOBT RVF TVGSFO BM NFOPT VOB WF[ VO EFUFSNJOBEP QBS EF FWFOUPT

DPOTFDVUJWPT QPS DBEB QFSTPOB�B±P EF FYQPTJDJ³O EFTEF FM QSJNFS FWFOUP EFM

QBS�

�'�!� =
1

10 + 7 = 0.0588 �'�!⌫ =
1

10 + 7 + 9 = 0.0385

�'�!⇡40C⌘ =
1

10 + 7 + 9 = 0.0385 �'⇠!� =
1
12 = 0.0833

ə 7FNPT QPS FKFNQMP
 DPNP FO VOBNJTNB QFSTPOB
 FM EJBHO³TUJDP EF $ FT TFHVJEP

JONFEJBUBNFOUF EF VO EJBHO³TUJDP EF " 	BM NFOPT VOB WF[
 FO ���� DBTPT QPS

DBEB ���� QFSTPOBT�B±P EF FYQPTJDJ³O USBT $
 P EJDIP EF PUSP NPEP
 FO ����

QFSTPOBT TVDFEF BM NFOPT VOB WF[ FM QBS $!" QPS DBEB ���� QFSTPOBT�B±P�
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&M EJBHO³TUJDP EF " FT TFHVJEP JONFEJBUBNFOUF EF GBMMFDJNJFOUP FO ���� DBTPT

DBEB ���� QFSTPOBT�B±P
 FT EFDJS
 ���� QFSTPOBT DBEB ���� QFSTPOBT�B±P GBMMFDFO

USBT IBCFS TVGSJEP "� ���� QFSTPOBT TPO EJBHOPTUJDBEBT 	BM NFOPT VOB WF[
 EF VO

FWFOUP " TFHVJEP EF PUSP FWFOUP " QPS DBEB ���� QFSTPOBT�B±P EF FYQPTJDJ³O�

1PS ºMUJNP PCUFOFNPT RVF ���� QFSTPOBT TPO EJBHOPTUJDBEBT 	BM NFOPT VOB WF[


EF VO FWFOUP " TFHVJEP VO FWFOUP # QPS DBEB ���� QFSTPOBT�B±P EF FYQPTJDJ³O�

ə -B 'JHVSB ���E NVFTUSB MB NJTNB JOGPSNBDJ³O QFSP VUJMJ[BOEP VOB SFE EF

DPOFYJPOFT� $VBOEP BQMJRVFNPT FTUPT BO¡MJTJT B MPT EBUPT SFBMFT
 EF HSBO UBNB±P

Z DPO NVMUJUVE EF SFMBDJPOFT
 TFS¡ OFDFTBSJP КMUSBS QBSUF EF MB JOGPSNBDJ³O

SFTBMUBOEP T³MP MPT TBMUPT N¡T SFMFWBOUFT�

1BSB DBMDVMBS FM *OUFSWBMP EF $POКBO[B EF *3
 UBOUP FO FTUF BQBSUBEP DPNP FO

UPEPT MPT EFN¡T
 IFNPT VUJMJ[BEP FM N©UPEP FYBDUP EF 1PJTTPO
 EPOEF U FT FM UJFNQP

UPUBM EF FYQPTJDJ³O BM SJFTHP
 � FT �� Z / FT FM OºNFSP EF PDVSSFODJBT
 RVF UBM DPNP

MP IFNPT EFКOJEP FO OVFTUSP DBTP FT FM OºNFSP EF JOEJWJEVPT FO MPT RVF IB UFOJEP

MVHBS BM NFOPT VOB WF[ FTF QBS EF FWFOUPT�

�⇠�' =

 
"2

2# ,�/2
2C ,

"2
2(#+1),1��/2

2C

!
	���


����� 1BSFT EF FWFOUPT DPOTFDVUJWPT DPNP OP DPOTFDVUJWPT�

&O FTUF BQBSUBEP BOBMJ[BNPT UPEBT MBT TFDVFODJBT EF QBSFT EF FWFOUPT
 UBOUP

DPOTFDVUJWPT DPNP OP DPOTFDVUJWPT
 JHOPSBOEP PUSPT QPTJCMFT FWFOUPT JOUFSNFEJPT

Z QPTJCJMJUBOEP EF FTF NPEP MB EFUFDDJ³O EF USBOTJDJPOFT RVF BOUFT QBTBCBO

EFTBQFSDJCJEBT� 4J VOB QFSTPOB UVWP VO BUBRVF BM DPSB[³O
 EFTQV©T VOB HSJQF Z

QPS ºMUJNP VOB FNCPMJB
 T³MP QPES­BNPT EFUFDUBS RVF USBT FM BUBRVF BM DPSB[³O FO

BMHºO NPNFOUP UVWP VOB FNCPMJB VUJMJ[BOEP FM BO¡MJTJT OP DPOTFDVUJWP� &TUF FOGPRVF

OP TF IB IBMMBEP FO PUSPT BSU­DVMPT�

6UJMJ[BOEP MPTNJTNPT EBUPT EF FKFNQMP EFM BQBSUBEP BOUFSJPS
 QFSP DPOTJEFSBOEP

UBNCJ©O MPT TBMUPT OP DPOTFDVUJWPT
 WPMWFNPT B DBMDVMBS *3� %FCFSFNPT BEBQUBS FM
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'JHVSB ���� 1SPDFEJNJFOUP QBSB DBMDVMBS MB 5BTB EF *ODJEFODJB 	*3
 EF MPT QBSFT EF FWFOUPT EF
DVBMRVJFS UJQP
 UBOUP DPOTFDVUJWPT DPNP OP DPOTFDVUJWPT� B
 %BUPT EF FKFNQMP Z USBOTJDJPOFT
HFOFSBEBT� C
 1FSTPOB�"±P FO SJFTHP� D
 5BCMB EF *3 QBSB DBEB UJQP EF QBSFT EF FWFOUPT
	&WFOUPT QPS DBEB ���� 1FSTPOB�"±P
� E
 3FE EF DPOFYJPOFT EF MPT *3�



+6"/ +04� 1*�&30 %& "3."4 ��

N©UPEP EF D¡MDVMP EFM UJFNQP EF FYQPTJDJ³O BM SJFTHP BEFDVBEBNFOUF� &M -JTUBEP '��

EFM "Q©OEJDF ' NVFTUSB FM D³EJHP VUJMJ[BEP QBSB BOBMJ[BS MPT EBUPT SFBMFT�

ə $POUBNPT FM OºNFSP EF QFSTPOBT
 /
 RVF TVGSFO BM NFOPT VOB WF[ DBEB

QBS EF UJQPT EF FWFOUPT
 UBOUP DPOTFDVUJWPT 	TF±BMBEBT DPO ЛFDIBT SPKBT FO

'JHVSB ���B
 DPNP OP DPOTFDVUJWPT 	TF±BMBEBT DPO ЛFDIBT WFSEFT
� &O 'JHVSB ���C

PCTFSWBNPT QBSB MB QSJNFSB QFSTPOB FM QBS "!#
 Z QBSB MB TFHVOEB QFSTPOB

MPT QBSFT $!"
 "!"
 "!%FBUI
 $!%FBUI� 1PS MP UBOUP
 DBEB VOP EF FTPT

QBSFT IB TJEP DPOUBCJMJ[BEP FO VOB TPMB QFSTPOB� -PT QBSFT $!" Z "!%FBUI

BQBSFDFO VOB TFHVOEB WF[ FO 'JHVSB ���B QFSP OP MPT UFOFNPT FO DVFOUB QBSB

FM D¡MDVMP EF OVFTUSP *3 QPSRVF UBM DPNP MP IFNPT EFКOJEP T³MP OPT JOUFSFTB

MB QSJNFSB PDVSSFODJB EF DBEB QBS EF FWFOUPT
 USBT MB DVBM
 MB QFSTPOB RVFEB

ZB FUJRVFUBEB DPNP RVF MP IB TVGSJEP Z QPTUFSJPSFT PDVSSFODJBT EF FTF NJTNP

QBS TPO JHOPSBEBT� -PT QBSFT EF FWFOUPT TF TF±BMBO DPO M­OFB DPOUJOVB PTDVSB TJ

SFBMNFOUF TF IB SFHJTUSBEP TV PDVSSFODJB Z NFEJBOUF M­OFB EJTDPOUJOVB DVBOEP

IVCP FYQPTJDJ³O BM SJFTHP QFSP OP TVDFEJ³ FM TFHVOEP FWFOUP EFM QBS�

ə $BMDVMBNPT FM UJFNQP EF FYQPTJDJ³O BM SJFTHP QBSB MB QSJNFSB PDVSSFODJB EF

DBEB QBS EF FWFOUPT FO DBEB QFSTPOB BVORVF OP TFBO DPOTFDVUJWPT
 FT EFDJS
 FM

UJFNQP USBOTDVSSJEP EFTEF MB QSJNFSB WF[ RVF TVGSF VO UJQP EF FWFOUP IBTUB

MB QSJNFSB WF[ RVF TVGSF PUSP UJQP EF FWFOUP FO DVBMRVJFS NPNFOUP BVORVF

TVDFEBO PUSPT FWFOUPT FOUSF FMMPT� &O DBTP EF OP PDVSSJS OVODB FM TFHVOEP

FWFOUP EFM QBS TF DBMDVMBS¡ FM UJFNQP IBTUB FM КO EFM FTUVEJP P GBMMFDJNJFOUP

EF FTB QFSTPOB� 1PTUFSJPSFT PDVSSFODJBT EF FTF NJTNP QBS OP DPNQVUBO QBSB

FM D¡MDVMP EFM UJFNQP EF FYQPTJDJ³O� 7FNPT QPS FKFNQMP DPNP JE�� TVGSF VO

QSJNFS FWFOUP "
 USBT FM DVBM RVFEB FYQVFTUP B TVGSJS PUSPT FWFOUPT "
 #
 $ P

%FBUI� &O ���� TVGSF #
 DPO MP RVF TV FYQPTJDJ³O B # B QBSUJS EF " FT EF �� B±PT�

"EFN¡T
 TJHVF FYQVFTUP B PUSPT "
 $ Z %FBUI IBTUB RVF КOBMJ[B FM FTUVEJP
 FT

EFDJS �� B±PT B QBSUJS EFM QSJNFS "� " QBSUJS EF # DPNJFO[B TV FYQPTJDJ³O B MPT

FWFOUPT "
 #
 $ Z %FBUI IBTUB RVF КOBMJ[B FM FTUVEJP
 FT EFDJS �� B±PT QBSB DBEB

VOP�
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ə $POUJOVBNPT DPO FM QSPDFTP EF D¡MDVMP EFM NJTNP NPEP RVF FO FM BQBSUBEP

BOUFSJPS� 4VNBNPT MPT UJFNQPT QBSB DBEB QBS EF FWFOUPT
 5
 Z DBMDVMBNPT DPO

FMMPT *3�/�5 DPNP NVFTUSB MB UBCMB EF MB 'JHVSB ���D�

�'�!� =
1

34 + 7 = 0.0244 �'�!⌫ =
1

10 + 16 = 0.0385

�'�!⇡40C⌘ =
1

34 + 16 = 0.0200 �'⇠!� =
1
12 = 0.0833

�'⇠!⇡40C⌘ =
1
28 = 0.0357

ə .VMUJQMJDBNPT FM SFTVMUBEP QPS ���� QBSB GBDJMJUBS TV MFDUVSB� 7FNPT QPS FKFNQMP


DPNP FM EJBHO³TUJDP EF $ FT TFHVJEP FO DVBMRVJFS NPNFOUP EF VO EJBHO³TUJDP

EF " 	BM NFOPT VOB WF[
 FO ���� DBTPT QPS DBEB ���� QFSTPOBT�B±P� 0 DPNP FM

EJBHO³TUJDP EF " FT TFHVJEP FO DVBMRVJFS NPNFOUP EF GBMMFDJNJFOUP FO �� DBTPT

DBEB ���� QFSTPOBT�B±P
 FT EFDJS
 �� QFSTPOBT DBEB ���� QFSTPOBT�B±P GBMMFDFO

TJ UVWJFSPO FO BMHºO NPNFOUP BOUFSJPS BM NFOPT VO "�

ə -B 'JHVSB ���E NVFTUSB MB NJTNB JOGPSNBDJ³O QFSP VUJMJ[BOEP VOB SFE EF

DPOFYJPOFT�

&M BO¡MJTJT EF USBOTJDJPOFT OP DPOTFDVUJWBT OPT IB QFSNJUJEP EFUFDUBS MB USBOTJDJ³O

FOUSF $ Z 'BMMFDJNJFOUP
 NFEJBOUF FM FTUVEJP EF FWFOUPT DPOTFDVUJWP OP TF QPE­B

EFUFDUBS�

����� 5SJQMFUFT EF FWFOUPT�

" DPOUJOVBDJ³O FTUVEJBNPT MBT TVCTFDVFODJBT EF USFT FWFOUPT 	USJQMFUFT


DVBMFTRVJFSB
 UBOUP DPOTFDVUJWPT DPNP OP DPOTFDVUJWPT 	MFKBOPT
� &TUF FOGPRVF

HFOFSBMJ[B FM BOUFSJPS Z QVFEF TFS ºUJM QBSB EFUFDUBS SFMBDJPOFT N¡T DPNQMFKBT FO

MBT RVF VO UJQP EF FWFOUP OP FTU¡ BTPDJBEP T³MP B PUSP UJQP EBEP TJOP B MB DPNCJOBDJ³O

EF EPT�

7PMWFNPT B VUJMJ[BS MPT NJTNPT EBUPT QFSP FTUB WF[ BOBMJ[BNPT MBT TVCTFDVFODJBT

EF USFT UJQPT EF FWFOUPT DVBMFTRVJFSB
 USJQMFUFT
 DPO MBT RVF DBMDVMBNPT *3� &O FTUF DBTP
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'JHVSB ���� 1SPDFEJNJFOUP QBSB DBMDVMBS MB 5BTB EF *ODJEFODJB 	*3
 QBSB MPT USJQMFUFT EF FWFOUPT�
B
 %BUPT EF FKFNQMP Z USBOTJDJPOFT HFOFSBEBT� C
 1FSTPOB�"±P FO SJFTHP QBSB DBEB UJQP EF
USJQMFUF EF FWFOUPT� 4FMFDDJPOBNPT MB QSJNFSB PDVSSFODJB EF DBEB USJQMFUF Z HFOFSBNPT UPEPT
MPT EFN¡T QBSFT QPTJCMFT� D
 5BCMB EF *3 QBSB DBEB USJQMFUF 	&WFOUPT QPS DBEB ���� 1FSTPOB�
"±P
� E
 3FE EF DPOFYJPOFT EF MPT *3�

QBSB DBMDVMBS MPT UJFNQPT EF FYQPTJDJ³O BM SJFTHP DPOTJEFSBNPT FM UJFNQP USBOTDVSSJEP

EFTEF FM TFHVOEP FWFOUP IBTUB FM UFSDFSP EF DBEB USJQMFUF� &M -JTUBEP '�� EFM "Q©OEJDF '

NVFTUSB FM D³EJHP VUJMJ[BEP QBSB BOBMJ[BS MPT EBUPT SFBMFT�

ə $POUBNPT FM OºNFSP EF QFSTPOBT
 /
 RVF TVGSFO BM NFOPT VOB WF[ DBEB USJQMFUF

EF UJQPT EF FWFOUPT
 TF±BMBEPT FO 'JHVSB ���B NFEJBOUF ЛFDIBT EF DPMPSFT�

7FNPT DPNP MB QSJNFSB QFSTPOB T³MP UJFOF EPT FWFOUPT
 DBOUJEBE JOTVКDJFOUF

QBSB RVF UFOHB MVHBS OJOHºO USJQMFUF� 1BSB MB TFHVOEB QFSTPOB DPOUBCJMJ[BNPT

MPT USJQMFUFT $!"!%FBUI
 "!"!%FBUI
 $!"!" Z $!"!%FBUI� $BEB

VOP EF FTPT USJQMFUFT IB TJEP DPOUBCJMJ[BEP FO VOB TPMB QFSTPOB� &M USJQMFUF

$!"!%FBUI BQBSFDF EPT WFDFT FO MB NJTNB QFSTPOB QFSP T³MP DPOUBNPT TV

QSJNFSB PDVSSFODJB�

ə &O 'JHVSB ���C TF±BMBNPT DPO M­OFB DPOUJOVB HSJT UFOVF MPT QBSFT EF FWFOUPT

JOJDJBMFT RVF IBO TVDFEJEP FO DBEB QFSTPOB
 DPO M­OFB DPOUJOVB PTDVSB FM UJFNQP

EF FYQPTJDJ³O EFTEF FM TFHVOEP FWFOUP EF DBEB QBS IBTUB FM UFSDFS FWFOUP EF DBEB
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USJQMFUF TJ SFBMNFOUF TVDFEJ³
 Z DPO M­OFB EJTDPOUJOVB FM UJFNQP EF FYQPTJDJ³O

IBTUB VO UFSDFS FWFOUP TJ OVODB MMFH³ B TVDFEFS FO OVFTUSPT EBUPT QFSP MB QFSTPOB

FTUVWP FYQVFTUB BM SJFTHP EF TVGSJSMP� $BMDVMBNPT FM UJFNQP EF FYQPTJDJ³O BM

SJFTHP QBSB MB QSJNFSB PDVSSFODJB EF DBEB USJQMFUF FO DBEB QFSTPOB BVORVF

TVT FWFOUPT OP TFBO DPOTFDVUJWPT
 FT EFDJS
 FM UJFNQP USBOTDVSSJEP EFTEF MB

QSJNFSB WF[ RVF TVGSF VO QBS EF UJQPT EF FWFOUPT IBTUB MB QSJNFSB WF[ RVF TVGSF

PUSP UJQP EF FWFOUP FO DVBMRVJFS NPNFOUP BVORVF TVDFEBO PUSPT FWFOUPT FOUSF

DVBMRVJFSB EF FMMPT� &O DBTP EF OP PDVSSJS OVODB FM UFSDFS FWFOUP EFM USJQMFUF

TF DBMDVMBS¡ FM UJFNQP IBTUB FM КO EFM FTUVEJP P GBMMFDJNJFOUP EF FTB QFSTPOB�

1PTUFSJPSFT PDVSSFODJBT EF FTF NJTNP USJQMFUF OP DPNQVUBO QBSB FM D¡MDVMP EFM

UJFNQP EF FYQPTJDJ³O� 7FNPT QPS FKFNQMP DPNP JE�� TVGSF VO FWFOUP $ FO ����


MVFHP VO QSJNFS FWFOUP " FO ����
 USBT FM DVBM RVFEB FYQVFTUP B TVGSJS PUSPT

FWFOUPT "
 #
 $ P %FBUI� &O ���� TVGSF PUSP "ɖ DPO MP RVF TV FYQPTJDJ³O B " B

QBSUJS EFM QBS $!" FT EF � B±PT� "EFN¡T
 TJHVF FYQVFTUP B PUSPT #
 $ Z %FBUI

IBTUB RVF GBMMFDF FO ����
 FT EFDJS �� B±PT B QBSUJS EFM QSJNFS QBS $!"� /³UFTF

RVF MB GFDIB EFM QSJNFS FWFOUP OP TF VUJMJ[B QBSB OBEB FO FM NPEFMP TJNQMF RVF

IFNPT DSFBEP�

ə $POUJOVBNPT DPO FM QSPDFTP EF D¡MDVMP EF NPEP TJNJMBS BM BQBSUBEP BOUFSJPS�

4VNBNPT MPT UJFNQPT QBSB DBEB USJQMFUF EF FWFOUPT
 5
 Z DBMDVMBNPT DPO FMMPT

*3�/�5 DPNP NVFTUSB MB UBCMB EF MB 'JHVSB ���D�

�'�!�!⇡40C⌘ =
1
9 = 0.1111 �'⇠!�!� =

1
7 = 0.1429

�'⇠!�!⇡40C⌘ =
1
16 = 0.0625

ə .VMUJQMJDBNPT FM SFTVMUBEP QPS ��� QBSB GBDJMJUBS TV MFDUVSB� 7FNPT QPS FKFNQMP


DPNP FM EJBHO³TUJDP EF VO " TFHVJEP FO DVBMRVJFS NPNFOUP EF PUSP " FT

TFHVJEP FO DVBMRVJFS PUSP NPNFOUP EF VO EJBHO³TUJDP %FBUI FO ���� DBTPT QPS

DBEB ��� QFSTPOBT�B±P
 FT EFDJS
 ���� QFSTPOBT DBEB ��� QFSTPOBT�B±P GBMMFDFO

TJ UVWJFSPO FO BMHºO NPNFOUP BOUFSJPS BM NFOPT VOB WF[ FM QBS "!"�
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ə -B 'JHVSB ���E NVFTUSB MB NJTNB JOGPSNBDJ³O QFSP VUJMJ[BOEP VOB SFE EF

DPOFYJPOFT FO MB RVF TF QVFEF WJTVBMJ[BS MBT USBZFDUPSJBT B MP MBSHP EF USFT

FWFOUPT�

����� 3FDPOTUSVDDJ³O EF MBT TFDVFODJBT EF FWFOUPT B QBSUJS EF GFDIBT
USVODBEBT

1BSB MB NBZPS­B EF MBT WBSJBCMFT DPOUFOEJEBT FO MB CBTF EF EBUPT OP EJTQPOFNPT

EF MB GFDIB FYBDUB FO MB RVF UVWJFSPO MVHBS MPT FWFOUPT
 T³MP TF DPOPDF FM B±P
 DPO

MP RVF
 BEFN¡T EF UFOFS QPDB QSFDJTJ³O
 OP FT QPTJCMF TBCFS FO RVF PSEFO UVWJFSPO

MVHBS MPT FWFOUPT JOUFSBOVBMFT Z OP QPEFNPT SFDPOTUSVJS MB TFDVFODJB FYBDUB QBSB MPT

JOEJWJEVPT RVF TVGSJFSPO NºMUJQMFT FWFOUPT EVSBOUF VO NJTNP B±P� 1BSB FWJUBS UFOFS

RVF EFTDBSUBS HSBO DBOUJEBE EF JOGPSNBDJ³O Z PCUFOFS SFTVMUBEPT TFTHBEPT IFNPT

EFTBSSPMMBEP VO N©UPEP EF JNQVUBDJ³O RVF QBM­B QBSDJBMNFOUF FM QSPCMFNB�

4VTUJUVJNPT MBT TFDVFODJBT FO MBT RVF FYJTUF JODFSUJEVNCSF QBSDJBM P UPUBM FO FM

PSEFO EF MPT FWFOUPT QPS MB TVNB QPOEFSBEB EF VO DPOKVOUP DPNQBUJCMF EF TFDVFODJBT

UPUBMNFOUF PSEFOBEBT PCUFOJEBT QFSNVUBOEP MPT EBUPT JOUSBBOVBMFT
 Z B MBT RVF

BTJHOBNPT DJFSUB QSPCBCJMJEBE EF PDVSSFODJB� /PT BTFHVSBNPT EF FTUF NPEP EF RVF

MB TFDVFODJB RVF SFBMNFOUF TVDFEJ³ FTU¡ DPOUFOJEB FOUSF MBT HFOFSBEBT
 QFSP UBNCJ©O

FTUBNPT B±BEJFOEP UBNCJ©O UJFNQP EF FYQPTJDJ³O GBMTP Z HFOFSBOEP TFDVFODJBT RVF

OVODB TVDFEJFSPO
 JODSFNFOUBOEP GBMTBNFOUF TV OºNFSP� "VORVF OP DPOPDFNPT

MB QPTJDJ³O FYBDUB EF DBEB FWFOUP EFOUSP EFM B±P T­ RVF QPEFNPT DBMDVMBS EF NPEP

BQSPYJNBEP MPT JOUFSWBMPT UFNQPSBMFT FOUSF FWFOUPT EF EJGFSFOUFT B±PT�

1POEFSBNPT MBT TFDVFODJBT EF EPT GPSNBT EJGFSFOUFT� B
 BTJHOBOEP B UPEBT

MBT TFDVFODJBT HFOFSBEBT MB NJTNB QSPCBCJMJEBE EF IBCFS PDVSSJEP SFBMNFOUF� C


BTJHOBOEP B MBT TFDVFODJBT HFOFSBEBT QSPCBCJMJEBEFT B QBSUJS EF MBT GSFDVFODJBT

PCUFOJEBT QSFWJBNFOUF EF MPT QBSFT EF FWFOUPT JOUFSBOVBMFT�

&O MB 'JHVSB ��� EFUBMMBNPT FM QSPDFEJNJFOUP EF HFOFSBDJ³O EF MBT TFDVFODJBT
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'JHVSB ���� 1SPDFEJNJFOUP VUJMJ[BEP QBSB MB SFDPOTUSVDDJ³O EF MBT TFDVFODJBT EF FWFOUPT B
QBSUJS EF GFDIBT USVODBEBT� B
 %BUPT EF FKFNQMP QBSB VO JOEJWJEVP
 FO MPT RVF TF EFTDPOPDF FM
PSEFO EF MPT FWFOUPT JOUFSBOVBMFT� C
 1FSNVUBDJPOFT EF MPT FWFOUPT EFOUSP EF DBEB B±P� D

4FDVFODJBT QPTJCMFT EF PSEFO КKP PCUFOJEBT DPODBUFOBOEP MBT QFSNVUBDJPOFT� &M SFTVMUBEP
КOBM TFS¡ MB TVNB ɔQPOEFSBEBɕ EF UPEBT FMMBT� E
 &TUJNBDJ³O EF MB GFDIB EF MPT FWFOUPT
PSEFOBEPT TFHºO FM OºNFSP EF FWFOUPT JOUFSBOVBMFT�

VUJMJ[BNPT EBUPT КDUJDJPT QBSB VO JOEJWJEVP� -B UBCMB EF MB 'JHVSB ���B DPOUJFOF MPT

EBUPT EF QBSUJEB
 FO FM B±P ���� TVGSF VO FWFOUP "
 FO FM B±P ���� TVGSF USFT FWFOUPT


"
 #
 $
 QFSP OP TBCFNPT FO RVF PSEFO
 Z FO FM B±P ���� TVGSF PUSPT EPT
 & Z '� -B

'JHVSB ���C NVFTUSB RVF QBSB FM B±P ����
 QVFTUP RVF T³MP IBZ VO FWFOUP
 T³MP IBZ VOB

QPTJCMF TVCTFDVFODJB
 "� 1BSB FM B±P ���� HFOFSBNPT MBT TFJT QPTJCMFT QFSNVUBDJPOFT

EF MPT USFT FWFOUPT
 VOB EF FMMBT TFS¡ MB RVF TVDFEJ³ SFBMNFOUF� 5BNCJ©O HFOFSBNPT

UPEBT MBT QPTJCMFT QFSNVUBDJPOFT QBSB MPT EPT FWFOUPT EFM B±P ����� 'JOBMNFOUF

DPODBUFOBNPT MPT SFTVMUBEPT
 'JHVSB ���D
 PCUFOJFOEP VO UPUBM EF EPDF QPTJCMFT

TFDVFODJBT DPNQBUJCMFT DPO MPT EBUPT PSJHJOBMFT� /³UFTF RVF FM FWFOUP ɔ'BMMFDJNJFOUPɕ

T³MP QPES­B PDVSSJS FO ºMUJNP MVHBS
 EFTDBSUBS­BNPT MBT TFDVFODJBT RVF MP DPOUFOHBO

FO PUSB QPTJDJ³O�

&O MBT TFDVFODJBT HFOFSBEBT NFEJBOUF FTUF QSPDFEJNJFOUP FM PSEFO EF MPT FWFOUPT

RVFEB QFSGFDUBNFOUF EFUFSNJOBEP
 QFSNJUJ©OEPOPT FTUJNBS DPO NBZPS QSFDJTJ³O MB

GFDIB FO MB RVF QSPCBCMFNFOUF TVDFEJFSPO
 RVF B TV WF[ QFSNJUF FTUJNBS FM UJFNQP
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USBOTDVSSJEP FOUSF MPT FWFOUPT JOUFSBOVBMFT
 DPTB RVF OP TF QPE­B IBDFS DPO MPT EBUPT

PSJHJOBMFT�

-PT B±PT FO MPT RVF PDVSSF VO ºOJDP FWFOUP FM WBMPS NFEJP EF MB GFDIB

EF PDVSSFODJB DPSSFTQPOEF DPO MB NJUBE EFM B±P
 MP RVF FO MFOHVBKF DPNºO

DPSSFTQPOEFS­B BQSPYJNBEBNFOUF FM � EF KVMJP� " MPT FWFOUPT ºOJDPT RVF TVDFEFO

EVSBOUF FM B±P ���� MFT BTJHOBS­BNPT MB GFDIB ������� -PT B±PT FO MPT RVF TVDFEFO EPT

FWFOUPT MB NFEJB EF MBT GFDIBT EFM QSJNFSP EF FMMPT TF IBMMB B VO UFSDJP EFM JOJDJP EFM

B±P� : QBSB MPT TFHVOEPT FWFOUPT EF VO NJTNP B±P TF IBMMB B EPT UFSDJPT EFM JOJDJP�

&O FM DBTP EFM B±P ���� MP EFOPUBS­BNPT QPS �������� Z �������� SFTQFDUJWBNFOUF� &O

HFOFSBM
 FO MPT B±PT FO MPT RVF PDVSSFO / FWFOUPT FM JOUFSWBMP EF UJFNQP USBOTDVSSJEP

FOUSF DBEB EPT FWFOUPT DPOTFDVUJWPT FT EF ��	/��

 RVF QVFEF TFS G¡DJMNFOUF

DPNQSPCBEP NFEJBOUF TJNVMBDJPOFT P NBUFN¡UJDBNFOUF� 1PS FKFNQMP
 TJ FO FM B±P

���� UVWJ©TFNPT � FWFOUPT MFT BTJHOBS­BNPT MBT GFDIBT �������
 ������ Z �������� -B

'JHVSB ���E SFTVNF HS¡КDBNFOUF FTUPT SFTVMUBEPT
 NVFTUSB DPNP TF TVCEJWJEF FM

JOUFSWBMP EF VO B±P TFHºO FM OºNFSP EF FWFOUPT�

"QMJDBSFNPT FTUF N©UPEP B MBT WBSJBCMFT RVF BQBSFDFO USVODBEBT FO MB CBTF EF

EBUPT PSJHJOBM
 HFOFSBOEP TFDVFODJBT Z GFDIBT QSPCBCMFT RVF TFSWJS¡O EF FOUSBEB QBSB

MPT QSPDFEJNJFOUPT EFTBSSPMMBEPT FO MPT "QBSUBEPT ����� B �����
 EPOEF DBMDVM¡CBNPT

FM *3 EF MPT QBSFT Z USJQMFUFT Z QPOEFSBNPT MPT SFTVMUBEPT TFHºO FM OºNFSP EF

TFDVFODJBT HFOFSBEBT FO DBEB JOEJWJEVP� 5FTUFBSFNPT MB WBMJEF[ EF FTUF FOGPRVF

DPNQBSBOEP MPT SFTVMUBEPT PCUFOJEPT VUJMJ[BOEP GFDIBT FYBDUBT DPO MPT PCUFOJEPT BM

USVODBS NBOVBMNFOUF FTBT GFDIBT�

1BSB SFBMJ[BS MPT D¡MDVMPT FO FM PSEFOBEPS IFNPT SFQSPEVDJEP FM QSPDFEJNJFOUP

EFTDSJUP FO MB 'JHVSB ���
 HFOFSBOEP FO QBSBMFMP UPEBT MBT QPTJCMFT TFDVFODJBT QBSB

UPEPT MPT JOEJWJEVPT
 DBMDVMBOEP B QBSUJS EF FMMBT UPEPT MPT QBSFT P USJQMFUFT Z

TFMFDDJPOBOEP TVT QSJNFSBT PDVSSFODJBT�
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������� &DVBDJPOFT QBSB FM D¡MDVMP TJNQMJКDBEP EFM JOUFSWBMP FOUSF EPT FWFOUPT�

5BNCJ©O IFNPT JNQMFNFOUBOEP FTUF N©UPEP EF JNQVUBDJ³O FO VO BMHPSJUNP

BMUFSOBUJWP QBSB FM BO¡MJTJT EF TFDVFODJBT EF FWFOUPT DPOTFDVUJWPT Z OP DPOTFDVUJWPT


QFSP RVF T³MP FT BQMJDBCMF BM BO¡MJTJT EF QBSFT Z USJQMFUFT Z T³MP TJ MB QPOEFSBDJ³O

EF MBT TFDVFODJBT HFOFSBEBT FT FRVJQSPCBCMF� &O FTUF DBTP SFBMJ[BNPT MPT D¡MDVMPT

JUFSBUJWBNFOUF
 BCPSU¡OEPMPT BM EFUFDUBS MB QSJNFSB PDVSSFODJB EF DBEB QBS P USJQMFUF

QBSB DBEB JOEJWJEVP
 Z TJNQMJКDBOEP FM QSPDFTP HSBDJBT B MB VUJMJ[BDJ³O EF SFTVMUBEPT

QSFDBMDVMBEPT UF³SJDBNFOUF�

$VBOEP MPT FWFOUPT EFM QBS BOBMJ[BEP
 "!#
 PDVSSFO FO EJGFSFOUFT B±PT

DBMDVMBNPT FM QSPNFEJP EF MPT JOUFSWBMPT EF UJFNQP FOUSF MB QSJNFSB PDVSSFODJB EF "

Z MB QSJNFSB PDVSSFODJB EF # DPNP �C�⌫ = C� � C⌫
 EPOEF C� FT FM UJFNQP QSPNFEJP EF

MB QSJNFSB PDVSSFODJB EFM FWFOUP "
 EBEB QPS C� = �=̃>� +
1

#�+1 
 #� FT FM OºNFSP EF

PDVSSFODJBT EF FTF NJTNP UJQP EF FWFOUP EVSBOUF FTF B±P
 Z "±P" FT FM B±P FO FM RVF

TVDFEF FTF "� &M SFTVMUBEP FT JOEFQFOEJFOUF EF MB QPTJCMF QSFTFODJB EF PUSPT UJQPT

EF FWFOUP EVSBOUF FTF B±P� &O FM DBTP EF RVF OP QVFEB IBCFS SFQFUJDJ³O EF FWFOUPT

EVSBOUF VO NJTNP B±P FTUB FDVBDJ³O TF SFEVDF B C� = �=̃>� +
1
2 � "O¡MPHBNFOUF FM

UJFNQP QSPNFEJP EF MB PDVSSFODJB EFM FWFOUP FT # FT C⌫ = �=̃>⌫ +
1

#⌫+1

$VBOEP MPT FWFOUPT EFM QBS BOBMJ[BEP
 "!#
 PDVSSFO EVSBOUF VO NJTNP B±P FM

QSPNFEJP EF MPT JOUFSWBMPT EF UJFNQP USBOTDVSSJEPT FOUSF MB QSJNFSB PDVSSFODJB EF "

Z MB QSJNFSB PDVSSFODJB EF VO # QPTUFSJPS B " FT EBEB QPS MB &DVBDJ³O ���
 EPOEF MPT

QBS©OUFTJT JOUFSJPSFT JOEJDBO FM OºNFSP EF DPNCJOBDJPOFT� &TUB FDVBDJ³O TF SFEVDF B
1
3 DVBOEP OP FT QPTJCMF MB SFQFUJDJ³O JOUSBBOVBM EF FWFOUPT EFM NJTNP UJQP� "EFN¡T
 MB

QSPQPSDJ³O EF DBTPT FO MPT RVF # FT QPTUFSJPS B " FT 1
2 � 1BSB MB PUSB NJUBE EF MPT DBTPT

DBMDVMBNPT MB EJTUBODJB QSPNFEJP FOUSF MB QSJNFSB PDVSSFODJB EF " Z MB TJHVJFOUF

PDVSSFODJB EF # PUSP B±P P IBTUB MB GFDIB EF КO EF FTUVEJP
 FO FTUF DBTP �����
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C�!⌫ =

⇣ �#0+#1+1
#1+1

�
� #0 � 1

⌘
⇣ �#0+#1

#1

�
� 1

⌘
(1 + #0 + #1)

	���


&TUBT FDVBDJPOFT TPO VUJMJ[BEBT QBSB DBMDVMBS MB *3 EF MPT QBSFT FO FM BMHPSJUNP

RVFNPTUSBNPT FO FM $³EJHP '�� EFM "Q©OEJDF '
 RVF UJFOF FO DVFOUB TJNVMU¡OFBNFOUF

UPEBT MBT QPTJCJMJEBEFT� 1BSB MPT USJQMFUFT WPMWFNPT B VUJMJ[BS MBT NJTNBT FDVBDJPOFT

QFSP DPNQVUBOEP FM UJFNQP USBOTDVSSJEP FOUSF FM TFHVOEP Z UFSDFS FWFOUPNFEJBOUF VO

BMHPSJUNP SFDVSTJWP N¡T DPNQMFKP RVF DMBTJКDB MBT TVCTFDVFODJBT FO WFJOUF TVCUJQPT

Z SFBMJ[B D¡MDVMPT QBSDJBMFT DPO FMMPT
 $³EJHP '�� EFM "Q©OEJDF '�
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&O FTUB TFDDJ³O NPTUSBNPT MPT SFTVMUBEPT EF MPT BO¡MJTJT SFBMJ[BEPT QBSB MB

JEFOUJКDBDJ³O EF MPT GBDUPSFT BTPDJBEPT DPO MB QSFTFODJB EF NJTTJOH EBUB FO PUSBT

WBSJBCMFT VUJMJ[BOEP MB CBTF EF EBUPT EFM "SFB�� EF .BESJE� -B 5BCMB ��� NVFTUSB VO

SFTVNFO EF MPT NPEFMPT BOBMJ[BEPT FO DBEB BQBSUBEP EF FTUB TFDDJ³O EF MB UFTJT�

5BCMB ���� �OEJDF EF MPT NPEFMPT MPH­TUJDPT BOBMJ[BEPT FO FTUB TFDDJ³O QBSB MB SFHSFTJ³O EF MB
PEET EF NJTTJOH EF MBT WBSJBCMFT 1&40 P $*("33*--04 FO GVODJ³O EF MBT EFN¡T DPWBSJBCMFT Z
EF FGFDUPT BMFBUPSJPT�

.PEFMP

"8BB ⇠ .⇢�' + ⇢⇡�⇡ + %�"⇢⇡ + %�⇢#� + ...
+VOUP 1BSUJDJPOFT

"MFBUPSJBT
1BSUJDJPOFT
$FOUSPT

1&
40

� 4&90 � &953"/ 5BCMB ����
� 4&90 � &953"/ � &"1 5BCMB ��� 5BCMB ����
� 4&90 � &953"/ � 	�]&"1
 5BCMB ��� 5BCMB ����
� 4&90 � &953"/ � 	�]*%
 5BCMB ��� 5BCMB ���� 5BCMB ����
� 4&90 � &953"/ � 	�]&"1�*%
 5BCMB ��� 5BCMB ����

$*
(
"
33

*-
0
4 � 5BCMB ����

� &"1 5BCMB ��� 5BCMB ����
� 	�]&"1
 5BCMB ��� 5BCMB ����
� 	�]*%
 5BCMB ���� 5BCMB ���� 5BCMB ����
� 	�]&"1�*%
 5BCMB ���� 5BCMB ����

����� %JBHO³TUJDP EF MB NFNPSJB Z FM UJFNQP VUJMJ[BEPT QBSB FM DPNQVUP
EF MPT NPEFMPT

-B5BCMB ���NVFTUSB
 FO FTDBMB EPCMF MPHBS­UNJDB
 MB DBOUJEBEEFNFNPSJBN¡YJNB

OFDFTBSJB QBSB FM BKVTUF EF MPT EBUPT QBSB MPT QSJODJQBMFTNPEFMPT EF SFHSFTJ³O
 MJCSFS­BT

EF 3 ZNPEPT EF QBSUJDJPOBNJFOUP FO GVODJ³O EFM UBNB±PEF MB CBTF EF EBUPT BOBMJ[BEB

	NJMFT EF КMBT
� -B 5BCMB ��� NVFTUSB FM UJFNQP OFDFTBSJP 	TFHVOEPT
 QBSB DBMDVMBS

FTUPT NPEFMPT�
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-PT NPEFMPT FTUVEJBEPT FTUVEJBEPT TPO EF MB GPSNB<%⇢($ ⇠ (⇢-$+ I.⇢06+

I⇢⇡50 + I%�"⇢⇡ + I%�⇢#� + ⇢-)'�#�⇢'$ + ...
 EPOEF ɔ���ɕ SFQSFTFOUB MBT

EJGFSFOUFT WBSJBOUFT� FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT 	*%

 FGFDUPT BMFBUPSJPT

QBSB MPT DFOUSPT N©EJDPT 	&"1

 FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT BOJEBEPT

B TVT DFOUSPT N©EJDPT 	&"1�*%
 Z MPH­TUJDP TJNQMF JODMVZFOEP MPT DFOUSPT DPNP

FGFDUPT КKPT 	&"1�
� -BT MJCSFS­BT VUJMJ[BEBT TPO� HMNN5.#
 HMN Z MNF�� -PT N©UPEPT

EF QBSUJDJPOBEP VUJMJ[BEPT TPO� BMFBUPSJP
 DPO �� QBSUJDJPOFT BMFBUPSJBT BOBMJ[BEBT

JOEFQFOEJFOUFNFOUF VOB USBT PUSB Z QPTUFSJPS NFUBBO¡MJTJT� +VOUP
 DPOKVOUP DPNQMFUP

EF MPT EBUPT TJNVMUBOFBNFOUF�

"MHVOBT DPNCJOBDJPOFT EF NPEFMPT Z MJCSFS­BT OP BQBSFDFO FO FTUF BO¡MJTJT

QPSRVF FM VTP EF NFNPSJB FYDFE­B MBT DBQBDJEBEFT EF OVFTUSP PSEFOBEPS P

EJSFDUBNFOUF QSPWPDBCB FM DVFMHVF EFM QSPHSBNB 3�

-BT NFEJDJPOFT QBSB MPT NPEFMPT QBSUJDJPOBEPT TF IBO SFBMJ[BEP VUJMJ[BOEP VO

T³MP OºDMFP EFM PSEFOBEPS ZB RVF OVFTUSB QSJPSJEBE FT NJOJNJ[BS MB DBOUJEBE EF

NFNPSJB VUJMJ[BEB� &M OºNFSP EF QBSUJDJPOFT BMFBUPSJBT RVF IFNPT VUJMJ[BEP FT ��
 FM

NJTNP RVF FO MBT EFN¡T TFDDJPOFT EF MB UFTJT�
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5BCMB ���� .FNPSJB OFDFTBSJB 	.#
 QBSB FM BKVTUF EF MPT EBUPT QBSB MPT EJGFSFOUFT NPEFMPT�
EF SFHSFTJ³O
 MJCSFS­BT� Z NPEPT EF QBSUJDJPOBNJFOUP� FO GVODJ³O EFM UBNB±P EF MB CBTF
EF EBUPT 	/z КMBT Y����
� �.PEFMP EF FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT 	*%

 FGFDUPT
BMFBUPSJPT QBSB MPT DFOUSPT N©EJDPT 	&"1

 FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT BOJEBEPT
B TVT DFOUSPT N©EJDPT 	&"1�*%
 Z MPH­TUJDP TJNQMF JODMVZFOEP MPT DFOUSPT DPNP FGFDUPT
КKPT 	&"1�
� �-JCSFS­B HMNN5.#
 MJCSFS­B CBTF HMN
 MJCSFS­B MNF�
 QBSUJDJPOBEP BMFBUPSJP
DPO HMNN5.# Z NFUBBO¡MJTJT 	QBSUJUJPO
� �"KVTUF EF VO NPEFMP DPO FM DPOKVOUP DPNQMFUP
EF MPT EBUPT TJNVMUBOFBNFOUF 	+VOUP

 BKVTUF TFDVFODJBM EF NPEFMPT JOEFQFOEJFOUFT FO ��
QBSUJDJPOFT 	1BSUJ
�

HMNN5.# MNF� HMN

1BSUJDJ³O 5BNB±P *% &"1 &"1�*% &"1 &"1�*% &"1�

+VOUP ����� ���� �� ���� ��� ��� ��
+VOUP ����� ���� �� ���� ��� ��� ��
+VOUP ����� ���� �� ���� ��� ���� ���
+VOUP ����� ����� �� ���� ��� ���� ���
+VOUP ������ ����� ��� ����� ���� ���
+VOUP ������ ����� ��� ����� ���
+VOUP ������ ������ ��� ����� ����
+VOUP ������ ������ ���� ������ ����
1BSUJD ����� �� � ��
1BSUJD ����� ��� � ���
1BSUJD ����� ��� � ���
1BSUJD ����� ��� � ���
1BSUJD ������ ��� �� ���
1BSUJD ������ ���� �� ����
1BSUJD ������ ���� �� ����
1BSUJD ������ ����� �� ����
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5BCMB ���� 5JFNQP OFDFTBSJP 	T
 QBSB FM BKVTUF EF MPT EBUPT QBSB MPT EJGFSFOUFT NPEFMPT�
EF SFHSFTJ³O
 MJCSFS­BT� Z NPEPT EF QBSUJDJPOBNJFOUP� FO GVODJ³O EFM UBNB±P EF MB CBTF
EF EBUPT 	/z КMBT Y����
� �.PEFMP EF FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT 	*%

 FGFDUPT
BMFBUPSJPT QBSB MPT DFOUSPT N©EJDPT 	&"1

 FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT BOJEBEPT
B TVT DFOUSPT N©EJDPT 	&"1�*%
 Z MPH­TUJDP TJNQMF JODMVZFOEP MPT DFOUSPT DPNP FGFDUPT
КKPT 	&"1�
� �-JCSFS­B HMNN5.#
 MJCSFS­B CBTF HMN
 MJCSFS­B MNF�
 QBSUJDJPOBEP BMFBUPSJP
DPO HMNN5.# Z NFUBBO¡MJTJT 	QBSUJUJPO
� �"KVTUF EF VO NPEFMP DPO FM DPOKVOUP DPNQMFUP
EF MPT EBUPT TJNVMUBOFBNFOUF 	+VOUP

 BKVTUF TFDVFODJBM EF NPEFMPT JOEFQFOEJFOUFT FO ��
QBSUJDJPOFT 	1BSUJ
�

HMNN5.# MNF� HMN

1BSUJDJ³O 5BNB±P *% &"1 &"1�*% &"1 &"1�*% &"1�

+VOUP ����� �� �� �� � �� �
+VOUP ����� �� �� �� �� �� �
+VOUP ����� �� �� �� �� ��� �
+VOUP ����� ��� �� ��� �� ���� �
+VOUP ������ ��� ��� ��� �� �
+VOUP ������ ���� ��� ���� �
+VOUP ������ ����� ��� ���� �
+VOUP ������ ����� ���� ����� �
1BSUJD ����� �� �� ��
1BSUJD ����� �� �� ��
1BSUJD ����� �� �� ��
1BSUJD ����� ��� �� ���
1BSUJD ������ ��� ��� ���
1BSUJD ������ ��� ��� ���
1BSUJD ������ ���� ��� ����
1BSUJD ������ ���� ���� ����
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����� "O¡MJTJT EF UPEPT MPT EBUPT DPOKVOUBNFOUF

" DPOUJOVBDJ³O NPTUSBNPT FM SFTVMUBEP EF BKVTUBS FM DPOKVOUP DPNQMFUP EF MPT

EBUPT NFEJBOUF EJGFSFOUFT NPEFMPT EF SFHSFTJ³O�

������� .JTTJOH EBUB FO MB WBSJBCMF 1FTP
5BCMB ���� 3FTVMUBEPT EFM NPEFMP MPH­TUJDP TJNQMF QBSB MB PEET EF NJTTJOH FO FM 1&40�

*�HH, ;HKUKS1aP � a1sP Y xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y 1sh_�LC1_P Y
1�S- 7�KBHv 4 ]#BMQKB�H]V

*Q277B+B2Mib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV @yXy9ydjk yXyR9kdy @kX389 yXyy9jR
a1sPR @yXyeee98 yXyy98kN @R9XdRe I k2@Re
xu1ye yXkRRyR9 yXyyjRy3 edX3Nk I k2@Re
x1.8y @yXkdR8RN yXyyRkNN @ky3XN83 I k2@Re
xS�J1. @yXkNjjjk yXyye8R8 @98Xyke I k2@Re
xS�1L6 yXR3Reye yXyy9ded j3XyNj I k2@Re
1sh_�LC1_PR yXjyyk9R yXyy39ye j8XdRe I k2@Re
1�SReydykRy yX8NkkyR yXykRR9y k3XyRj I k2@Re
1�SReydyjRy yXR8NR8N yXyRddN9 3XN98 I k2@Re
1�SReydy9Ry yXRjNe3k yXyR3R9e dXeN3 RXjN2@R9
1�SReydyeRy @yXkNeyRd yXyR39jj @ReXy8N I k2@Re
1�SReydRkRy @yXej3k3e yXykR9k3 @kNXd3d I k2@Re
1�SReydRjRy yXN93ke8 yXyRede9 8eX8ee I k2@Re
1�SReydR9Ry @yX3e88yR yXyRdjy9 @8yXyR3 I k2@Re
1�SReydR8Ry RXyjRy9R yXyRdj88 8NX9y3 I k2@Re
1�SReydReRy yXNR38kN yXyRe339 89X9yj I k2@Re
1�SReydkRRy yX9Ne3jy yXyR33y8 keX9ky I k2@Re
1�SReydkkRy yX3R3RN9 yXyR3NNd 9jXydy I k2@Re
1�SReydk9Ry yXee3ke3 yXyRek8R 9RXRky I k2@Re
1�SReydkeRy RXy38dd9 yXyRe3y8 e9XeRy I k2@Re
1�SReydk3Ry yXkN8dyd yXyRd8ye ReX3Nk I k2@Re
1�SReydjRRy @yX8jj9ye yXyRNyj8 @k3Xykk I k2@Re
1�SReydjkRy yX9R3Ndk yXyRd8Nj kjX3R9 I k2@Re
1�SReydj9Ry yXjekRdy yXykyN39 RdXkey I k2@Re
1�SReydjeRy @yXjeye9R yXyRdjke @kyX3R8 I k2@Re

U.BbT2`bBQM T�`�K2i2` 7Q` #BMQKB�H 7�KBHv i�F2M iQ #2 RV
LmHH /2pB�M+2, RkNNyy9 QM N38eN8 /2;`22b Q7 7`22/QK
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_2bB/m�H /2pB�M+2, RR3jkjk QM N38edR /2;`22b Q7 7`22/QK
�A*, RR3jk3k _kXhDm` yXRR9
LmK#2` Q7 6Bb?2` a+Q`BM; Bi2`�iBQMb, 9

5BCMB ���� 3FTVMUBEPT EFM NPEFMP EF FGFDUPT BMFBUPSJPT DPO NFEJEBT SFQFUJEBT QPS DFOUSP QBSB
FM 1&40�

6�KBHv, #BMQKB�H U HQ;Bi V
6Q`KmH�, KS1aP � a1sP Y xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y 1sh_�LC1_P Y UR%1�SV

�A* "A* HQ;GBF /2pB�M+2 /7X`2bB/ K�`;X_k +QM/X_k A**
RR3j9kk RR3j8Re @8NRdyj RR3j9ye N38e33 yXRyk yXR38 yXyN

_�M/QK 2772+ib,
:`QmTb L�K2 o�`B�M+2 ai/X.2pX
1�S UAMi2`+2TiV yXjjj3 yX8ddd
LmK#2` Q7 Q#b, N38eNe- ;`QmTb, 1�S RN

6Bt2/ 1772+ib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV yXkj9dy8 yXRjkdyy RXdd yXydeN
a1sPR @yXyeee93 yXyy98kN @R9Xdk Ik2@Re
xu1ye yXkRRkk9 yXyyjRye e3Xyy Ik2@Re
x1.8y @yXkdR8RR yXyyRkNN @ky3XN8 Ik2@Re
xS�J1. @yXkNkeej yXyye8Rk @99XN9 Ik2@Re
xS�1L6 yXR3RejN yXyy9dee j3XRR Ik2@Re
1sh_�LC1_PR yXjyyk9y yXyy39ye j8Xdk Ik2@Re

5BCMB ���� 3FTVMUBEPT EFM NPEFMP EF FGFDUPT BMFBUPSJPT DPO NFEJEBT SFQFUJEBT QPS JOEJWJEVP
QBSB FM 1&40�

6�KBHv, #BMQKB�H U HQ;Bi V
6Q`KmH�, KS1aP � a1sP Y xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y 1sh_�LC1_P Y 1�S Y UR%A.V

�A* "A* HQ;GBF /2pB�M+2 /7X`2bB/ K�`;X_k +QM/X_k A**
33dRdR 33d9dd @99j88N 33dRRN N38edy yXkRR yX3ky yXdd

_�M/QK 2772+ib,
:`QmTb L�K2 o�`B�M+2 ai/X.2pX
A. UAMi2`+2TiV RRXR3 jXj9j
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LmK#2` Q7 Q#b, N38eNe- ;`QmTb, A.- kyRjjR

6Bt2/ 1772+ib,
1biBK�i2 ai/X 1``Q` x p�Hm2 S`U=%x%V

UAMi2`+2TiV yXR9R3Nk yXy8dyd9 kX9N yXyRkN
a1sPR @yXkR89d8 yXyR3j38 @RRXdk I k2@Re
xu1ye yX93Ndee yXyy939k RyRXR8 I k2@Re
x1.8y @yXdjRed9 yXyy8dRe @Rk3Xyy I k2@Re
xS�J1. @yXeyNjNe yXyyN3eR @eRX3y I k2@Re
xS�1L6 yXjNdk9k yXyydR8R 88X88 I k2@Re
1sh_�LC1_PR yXdkdRje yXyjkkk3 kkX8e I k2@Re
1�SReydykRy RX8jdeyj yXydd9ej RNX38 I k2@Re
1�SReydyjRy yXe8eNNN yXydRkN3 NXkR I k2@Re
1�SReydy9Ry yX89ekek yXyeejk9 3Xk9 I k2@Re
1�SReydyeRy @yX899yRR yXye3y93 @dXNN RXj2@R8
1�SReydRkRy @RX9jkjRj yXyddejy @R3X98 I k2@Re
1�SReydRjRy kX9d8Nkk yXye3jjN jeXkj I k2@Re
1�SReydR9Ry @kXyNRe99 yXyeN3ed @kNXN9 I k2@Re
1�SReydR8Ry kX8NNke3 yXye33dR jdXd9 I k2@Re
1�SReydReRy kXjjjRjk yXyeNe33 jjX93 I k2@Re
1�SReydkRRy RXk98R38 yXye3jdN R3XkR I k2@Re
1�SReydkkRy kXy9jy3R yXyeN9eN kNX9R I k2@Re
1�SReydk9Ry RXee8k8R yXyejRjd keXj3 I k2@Re
1�SReydkeRy kXdR9d3y yXye8kkj 9RXek I k2@Re
1�SReydk3Ry yX3jke39 yXydye3j RRXd3 I k2@Re
1�SReydjRRy @RXRjjjkk yXydR9Ne @R8X38 I k2@Re
1�SReydjkRy yXNNReR9 yXye88ed R8XRk I k2@Re
1�SReydj9Ry yX3y399k yXyd8Nd8 RyXe9 I k2@Re
1�SReydjeRy @yXNeky3R yXyedykk @R9Xj8 I k2@Re

5BCMB ���� 3FTVMUBEPT EFM NPEFMP EF FGFDUPT BMFBUPSJPT DPO NFEJEBT SFQFUJEBT QPS DFOUSPT F
JOEJWJEVPT BOJEBEPT B DBEB DFOUSP QBSB FM 1&40�
6�KBHv, #BMQKB�H U HQ;Bi V
6Q`KmH�, KS1aP � a1sP Y xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y 1sh_�LC1_P Y UR%1�SfA.V

�A* "A* HQ;GBF /2pB�M+2 /7X`2bB/ K�`;X_k +QM/X_k A**
3NRN83 3Nkye9 @998Ndy 3NRN9y N38e3d yXR9j yX3Ry yXd3

_�M/QK 2772+ib,
:`QmTb L�K2 o�`B�M+2 ai/X.2pX
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A.,1�S UAMi2`+2TiV NXNdN jXR8N
1�S UAMi2`+2TiV RX8j9 RXkjN
LmK#2` Q7 Q#b, N38eNe- ;`QmTb, A. kyRjjRc 1�S RN

6Bt2/ 1772+ib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV yXdN88Rk yXk39e89 kXdN yXyy8k
a1sPR @yXkRkRy3 yXyRddej @RRXN9 Ik2@Re
xu1ye yX9dNy99 yXyy9dd3 RyyXk8 Ik2@Re
x1.8y @yXdyjk8d yXyy89Ny @Rk3XyN Ik2@Re
xS�J1. @yX8NNdR3 yXyyNd8j @eRX9N Ik2@Re
xS�1L6 yXj3NNjk yXyydy3y 88Xyd Ik2@Re
1sh_�LC1_PR yXd3yNNy yXyjkk3k k9XRN Ik2@Re

������� .JTTJOH EBUB FO MB WBSJBCMF $JHBSSJMMPT
5BCMB ���� 3FTVMUBEPT EFM NPEFMP MPH­TUJDP TJNQMF QBSB $*("33*--04�

*�HH, ;HKUK*A:�__AGGPa � xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y 1�S-
7�KBHv 4 ]#BMQKB�H]- /�i� 4 iQ/QbV

*Q277B+B2Mib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV @kXkjjNj yXy3ydd @kdXe8d I k2@Re
xu1ye @yXR3dey yXyR8R8 @RkXj3R I k2@Re
x1.8y yXyed9j yXyyd8d 3XNy3 I k2@Re
xS�J1. yXy33Ne yXyjk38 kXdy3 yXyyedd
xS�1L6 @yXRy9Rk yXykjdN @9Xjde RXkR2@y8
1�SReydykRy yX83key yXRRRRj 8Xk9j RX832@yd
1�SReydyjRy yXe83dN yXyN3ky eXdyN RXNe2@RR
1�SReydy9Ry yXy8dR8 yXRyyj8 yX8eN yX8eNy9
1�SReydyeRy yXR8e9y yXRykee RX8k9 yXRkdek
1�SReydRkRy yXR9RkN yXRRRN8 RXkek yXkyeNR
1�SReydRjRy yXdkyeR yXyNyke dXN39 RX9k2@R8
1�SReydR9Ry @yXk3Ry3 yXyNkdj @jXyjR yXyyk99
1�SReydR8Ry yX399yN yXyNjy9 NXydk I k2@Re
1�SReydReRy yX9j3jN yXyNje8 9Xe3R kX382@ye
1�SReydkRRy yXdddd8 yXRyRj3 dXedk RXdy2@R9
1�SReydkkRy yXeN9Ry yXRy8ed eX8eN 8Xyd2@RR
1�SReydk9Ry yXey99N yXyNy3d eXe8k kX3N2@RR
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1�SReydkeRy yXeNdd3 yXyNkjk dX883 9Xy32@R9
1�SReydk3Ry yXjR9Ry yXyNeRe jXkee yXyyRyN
1�SReydjRRy @yXyNNke yXRy8Nk @yXNjd yXj93dy
1�SReydjkRy @yXy9y3e yXyN3d8 @yX9R9 yXedNy3
1�SReydj9Ry yXkkedy yXRRy39 kXy98 yXy9y3j
1�SReydjeRy yXyR9dd yXyNeky yXR89 yX3ddNd

LmHH /2pB�M+2, eyedk QM Ryyy3d /2;`22b Q7 7`22/QK
_2bB/m�H /2pB�M+2, 8Nydj QM Ryyye8 /2;`22b Q7 7`22/QK

U3Nj3ee Q#b2`p�iBQMb /2H2i2/ /m2 iQ KBbbBM;M2bbV
�A*, 8NRRN _kXhDm`, yXyRd
LmK#2` Q7 6Bb?2` a+Q`BM; Bi2`�iBQMb, 8
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5BCMB ���� 3FTVMUBEPT EFM NPEFMP EF FGFDUPT BMFBUPSJPT DPO NFEJEBT SFQFUJEBT QPS DFOUSP QBSB
$*("33*--04�

6�KBHv, #BMQKB�H U HQ;Bi V
6Q`KmH�, K*A:�__AGGPa � xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y UR%1�SV

�A* "A* HQ;GBF /2pB�M+2 /7X`2bB/ K�`;X_k +QM/X_k
8NRdeX8 8NkjjX8 @kN83kXk 8NRe9X8 Ryyy3k yXyky yXy8k

_�M/QK 2772+ib,
:`QmTb L�K2 o�`B�M+2 ai/X.2pX

1�S UAMi2`+2TiV yXRRy3 yXjjkN
LmK#2` Q7 Q#b, Ryyy33- ;`QmTb, 1�S RN

6Bt2/ 2772+ib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV @RXNyye3k yXy3R9eR @kjXjjk I k2@Re
xu1ye @yXR3k8jk yXyR98yk @RkX83e I k2@Re
x1.8y yXyed3kk yXyyd8e3 3XNeR I k2@Re
xS�J1. yXRyk3d9 yXyjRy83 jXjRk yXyyyNk8
xS�1L6 @yXRykd93 yXykjj3k @9XjN9 RXRR2@y8

5BCMB ����� .PEFMP EF FGFDUPT BMFBUPSJPT DPO NFEJEBT SFQFUJEBT QPS JOEJWJEVP QBSB
$*("33*--04�

6�KBHv, #BMQKB�H U HQ;Bi V
6Q`KmH�, K*A:�__AGGPa � xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y 1�S Y UR%A.V

�A* "A* HQ;GBF /2pB�M+2 /7X`2bB/ K�`;X_k +QM/X_k
R9NRNXj R8R9dXd @d9j8Xd R93dRXj Ryyye9 yXyye yXNNd

_�M/QK 2772+ib,
:`QmTb L�K2 o�`B�M+2 ai/X.2pX
A. UAMi2`+2TiV RRkd jjX83

LmK#2` Q7 Q#b, Ryyy33- ;`QmTb, A.- kdd83

6Bt2/ 2772+ib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV @RRXdee8d yXd98RR @R8XdNk I k2@Re
xu1ye @kXRy3RN yXRyky9 @kyXeeR I k2@Re
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x1.8y yXyNReR yXye3Nk RXjkN yXR3jdd
xS�J1. @yXyRRk9 yXRdyRe @yXyee yXN9dj9
xS�1L6 @yXekRey yXRk8kd @9XNek eXN32@yd
1�SReydykRy kX33R88 RXyRj38 kX39k yXyy993
1�SReydyjRy yX9eR39 yX3N33k yX8R9 yXeydjd
1�SReydy9Ry @yXR9RNe yX3d9R8 @yXRek yX3dyNN
1�SReydyeRy yXRdje8 yXNykde yXRNk yX39d9e
1�SReydRkRy @yXR9y33 yXNN9jN @yXR9k yX33djj
1�SReydRjRy yX933kR yX3eRRe yX8ed yX8dyde
1�SReydR9Ry @yXRNjjj yX3899k @yXkke yX3kyNN
1�SReydR8Ry RXj3j3e yX3djR3 RX838 yXRRjyy
1�SReydReRy yXjdekR yX3Nd3N yX9RN yXed8kk
1�SReydkRRy RXj9eRd yX38NN9 RX8e8 yXRRd93
1�SReydkkRy kXyyejk yXN9NRe kXRR9 yXyj98j
1�SReydk9Ry RX89Rjj yX3jy3N RX388 yXyej8N
1�SReydkeRy RXN8kde yX39jyd kXjRe yXyky88
1�SReydk3Ry RX9839d yX3dd9N RXeek yXyNe8y
1�SReydjRRy yXekky9 yXNkeyk yXedk yX8yRde
1�SReydjkRy yX889Ry yX3dk99 yXej8 yX8k8j8
1�SReydj9Ry RXReReN yXNejNy RXky8 yXkk3Rj
1�SReydjeRy yXNReke yX3dyN3 RXy8k yXkNk3y

5BCMB ����� .PEFMP EF FGFDUPT BMFBUPSJPT DPO NFEJEBT SFQFUJEBT QPS DFOUSPT F JOEJWJEVPT
BOJEBEPT B DBEB DFOUSP QBSB $*("33*--04�
6�KBHv, #BMQKB�H U HQ;Bi V
6Q`KmH�, K*A:�__AGGPa � xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y UR%1�SfA.V

�A* "A* HQ;GBF /2pB�M+2 /7X`2bB/ K�`;X_k +QM/X_k
R9NR9X8 R9N3RXR @d98yXk R9NyyX8 Ryyy3R yXedy L�

_�M/QK 2772+ib,
:`QmTb L�K2 o�`B�M+2 ai/X.2pX

A.,1�S UAMi2`+2TiV RXR992Yyj jXj3j2YyR
1�S UAMi2`+2TiV RXyRy2@y3 RXyy82@y9

LmK#2` Q7 Q#b, Ryyy33- ;`QmTb, A. kdd83c 1�S RN

6Bt2/ 2772+ib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV @RRXkNk33 yXR9ekR @ddXk9 I k2@Re
xu1ye @RXN9Rkj yXyd3e9 @k9XeN I k2@Re
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x1.8y yXRk33j yXyedd3 RXNy yXy8dj8R
xS�J1. yXkNNR8 yXyNyRR jXjk yXyyyNyR
xS�1L6 @yX9jNjj yXRyj3y @9Xkj kXjR2@y8

����� "O¡MJTJT EF MPT EBUPT QBSUJDJPOBEPT BMFBUPSJBNFOUF

������� .JTTJOH EBUB FO MB WBSJBCMF 1FTP

.PEFMP MPH­TUJDP TJNQMF� " DPOUJOVBDJ³O NPTUSBNPT MPT SFTVMUBEPT EF MPT BO¡MJTJT

SFBMJ[BEPT DPO MPT EBUPT EF DBEB QBSUJDJ³O JOEFQFOEJFOUFNFOUF
 EFOUSP EF DBEB DVBM

TF IB BKVTUBEP VO NPEFMP EF SFHSFTJ³O MPH­TUJDB TJNQMF
 TJO FGFDUPT BMFBUPSJPT
 QBSB MB

MPT NJTTJOHT FO MB WBSJBCMF 1&40�

;HKUKS1aP � a1sP Y xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y 1sh_�LC1_P Y 1�S-
/�i�4T�`iBiBQM- 7�KBHv4]#BMQKB�H]V

-B 5BCMB %�� EFM "Q©OEJDF % SFTVNF MPT DPFКDJFOUFT Z FSSPSFT FTU¡OEBS PCUFOJEPT FO

EJDIPT BO¡MJTJT JOUSB�QBSUJDJ³O QBSB DBEB WBSJBCMF� " QBSUJS EF FTPT EBUPT
 QBSB DBEB

VOP EF MPT DPFКDJFOUFT IFNPT SFBMJ[BEP VO NFUB�BO¡MJTJT DPNCJOBOEP MPT SFTVMUBEPT

EF UPEBT MBT QBSUJDJPOFT VUJMJ[BOEP FM QBRVFUF NFUBGPS
 DPO MB PQDJ³O ɔ'&ɕ
 5BCMB %��� Z

TJHVJFOUFT EFM "Q©OEJDF %� -PT SFTVMUBEPT
 BEFN¡T EF TFS NPTUSBEPT OVN©SJDBNFOUF


TPO NPTUSBEPT HS¡КDBNFOUF NFEJBOUF GPSFTU QMPUT�

&O MB 5BCMB ���� SFTVNJNPT MPT DPFКDJFOUFT PCUFOJEPT FO MPT NFUB�BO¡MJTJT EF

MPT DPFКDJFOUFT EF MBT EJGFSFOUFT WBSJBCMFT PCUFOJEPT FO MPT NPEFMPT EF SFHSFTJ³O

MPH­TUJDB TJNQMF JOUSB�QBSUJDJ³O QBSB MB PEET EF NJTTJOH EBUB FO 1&40�
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5BCMB ����� 3FTVNFO EF MPT NFUB�BO¡MJTJT EF MPT SFTVMUBEPT PCUFOJEPT QSFWJBNFOUF FO DBEB
QBSUJDJ³O
 FO MBT RVF TF BKVTUBSPO NPEFMPT EF SFHSFTJ³O MPH­TUJDB TJNQMF QBSB MB PEET EF NJTTJOH
EBUB FO MB WBSJBCMF 1&40�

&TUJNBUF 4UE�&SSPS [ WBMVF 1S	>|[|


*OUFS ������� ������� ����� �������
4&90 ������� ������� ������ 5.12⇥10�49

[:&�� ������ ������� ����� �
[&%�� ������� ������� ������� �
[1".&% ������� ������� ������ �
[1"&/' ������ ������� ����� �
&953"/+&30 ������ ������� ����� �

.PEFMP MPH­TUJDP DPO FGFDUPT BMFBUPSJPT QBSB MPT DFOUSPT N©EJDPT� " DPOUJOVBDJ³O

NPTUSBNPT MPT SFTVMUBEPT EF MPT BO¡MJTJT EF MPT NJTTJOHT FO MB WBSJBCMF 1&40 DPO MPT

EBUPT EF DBEB QBSUJDJ³O JOEFQFOEJFOUFNFOUF
 EFOUSP EF DBEB DVBM TF IB BKVTUBEP VO

NPEFMP EF SFHSFTJ³O MPH­TUJDB DPO FGFDUPT BMFBUPSJPT T³MP QBSB MPT DFOUSPT N©EJDPT
 OP

QBSB MPT JOEJWJEVPT�

;HKKhJ"UKS1aP � a1sP Y xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y 1sh_�LC1_P Y
UR%1�SV- /�i�4T�`iBiBQM- 7�KBHv4]#BMQKB�H]- _1JG46V

-B 5BCMB %��� EFM "Q©OEJDF % SFTVNF MPT DPFКDJFOUFT PCUFOJEPT FO EJDIPT BO¡MJTJT

JOUSB�QBSUJDJ³O QBSB MBT EJGFSFOUFT WBSJBCMFT KVOUP DPO TVT FSSPSFT FTU¡OEBS� " QBSUJS

EF FTPT EBUPT
 QBSB DBEB VOP EF MPT DPFКDJFOUFT IFNPT SFBMJ[BEP VO NFUB�BO¡MJTJT

DPNCJOBOEP MPT SFTVMUBEPT EF UPEBT MBT QBSUJDJPOFT DPO MB PQDJ³O ɔ'&ɕ
 5BCMB %��� Z

TJHVJFOUFT EFM "Q©OEJDF %� -PT SFTVMUBEPT
 BEFN¡T EF TFS NPTUSBEPT OVN©SJDBNFOUF


TPO NPTUSBEPT HS¡КDBNFOUF NFEJBOUF GPSFTU QMPUT�

&O MB 5BCMB ���� SFTVNJNPT MPT DPFКDJFOUFT PCUFOJEPT FO FM NFUB�BO¡MJTJT EF MBT

EJGFSFOUFT WBSJBCMFT�



+6"/ +04� 1*�&30 %& "3."4 ���

5BCMB ����� 3FTVNFO EF MPT .FUBBO¡MJTJT EF MPT SFTVMUBEPT PCUFOJEPT QSFWJBNFOUF FO DBEB
QBSUJDJ³O
 FO MBT RVF TF BKVTUBSPO NPEFMPT EF SFHSFTJ³O MPH­TUJDB DPO FGFDUPT BMFBUPSJPT QPS
DFOUSP N©EJDP QBSB MB PEET EF NJTTJOH EBUB FO MB WBSJBCMF 1&40�

&TUJNBUF 4UE�&SSPS [ WBMVF 1S	>|[|


*OUFS ������ ������ ���� 1.34⇥10�13

4&90 ������� ������ ������ 4.19⇥10�49

[:&�� ������ ������ ����� �
[&%�� ������� ������ ������ �
[1".&% ������� ������ ������ �
[1"&/' ������ ������ ����� �
&953"/+&30 ������ ������ ����� �

.PEFMP MPH­TUJDP DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT� " DPOUJOVBDJ³O

NPTUSBNPT MPT SFTVMUBEPT EF MPT BO¡MJTJT SFBMJ[BEPT QBSB MB MPT NJTTJOHT FO MB WBSJBCMF

1&40 DPO MPT EBUPT EF DBEB QBSUJDJ³O JOEFQFOEJFOUFNFOUF
 EFOUSP EF DBEB DVBM

TF IB BKVTUBEP VO NPEFMP EF SFHSFTJ³O MPH­TUJDB DPO FGFDUPT BMFBUPSJPT QBSB MPT

JOEJWJEVPT
 TJO BOJEBS� -PT EBUPT TF IBO QBSUJDJPOBEP JODMVZFOEP UPEBT MBT NFEJEBT

EF VO JOEJWJEVP FO MB NJTNB QBSUJDJ³O�

;HKKhJ"UKS1aP � a1sP Y xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y 1sh_�LC1_P Y
1�S Y UR%A.V- /�i�4T�`iBiBQM- 7�KBHv4]#BMQKB�H]- _1JG46V

-B 5BCMB %��� EFM "Q©OEJDF % SFTVNF MPT DPFКDJFOUFT PCUFOJEPT FO EJDIPT BO¡MJTJT

JOUSB�QBSUJDJ³O QBSB MBT EJGFSFOUFT WBSJBCMFT KVOUP DPO TVT FSSPSFT FTU¡OEBS� " QBSUJS

EF FTPT EBUPT
 QBSB DBEB VOP EF MPT DPFКDJFOUFT IFNPT SFBMJ[BEP VO NFUB�BO¡MJTJT

DPNCJOBOEP MPT SFTVMUBEPT EF UPEBT MBT QBSUJDJPOFT DPO MB PQDJ³O ɔ'&ɕ
 5BCMB %��� Z

TJHVJFOUFT EFM "Q©OEJDF %� -PT SFTVMUBEPT
 BEFN¡T EF TFS NPTUSBEPT OVN©SJDBNFOUF


TPO NPTUSBEPT HS¡КDBNFOUF NFEJBOUF GPSFTU QMPUT� /P JODMVJNPT FO FTUB UBCMB MPT

DPFКDJFOUFT QBSUJDVMBSFT EF MPT �� DFOUSPT &"1�

&O MB 5BCMB ���� SFTVNJNPT MPT DPFКDJFOUFT PCUFOJEPT FO FM NFUB�BO¡MJTJT EF MBT

EJGFSFOUFT WBSJBCMFT�



$"1�56-0 �� 3&46-5"%04 ���

5BCMB ����� 3FTVNFO EF MPT NFUB�BO¡MJTJT EF MPT SFTVMUBEPT PCUFOJEPT QSFWJBNFOUF FO DBEB
QBSUJDJ³O
 FO MBT RVF TF BKVTUBSPO NPEFMPT EF SFHSFTJ³O MPH­TUJDB DPO FGFDUPT BMFBUPSJPT EF MPT
JOEJWJEVPT QBSB MB PEET EF NJTTJOH EBUB FO MB WBSJBCMF 1&40�

&TUJNBUF 4UE�&SSPS [ WBMVF 1S	>|[|


*OUFS ������ ������ ����� �������
4&90 ������� ������ ������ 8.30⇥10�32

[:&�� ������ ������ ����� �
[&%�� ������� ������ ������ �
[1".&% ������� ������ ������ �
[1"&/' ������ ������ ����� �
&953"/+&30 ������ ������ ����� �

.PEFMP MPH­TUJDP DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT BOJEBEPT B TVT DFOUSPT

N©EJDPT� " DPOUJOVBDJ³O NPTUSBNPT MPT SFTVMUBEPT EF MPT BO¡MJTJT SFBMJ[BEPT

QBSB MB MPT NJTTJOH EBUB FO MB WBSJBCMF 1&40 DPO MPT EBUPT EF DBEB QBSUJDJ³O

JOEFQFOEJFOUFNFOUF
 EFOUSP EF DBEB DVBM TF IB BKVTUBEP VO NPEFMP EF SFHSFTJ³O

MPH­TUJDB DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT BOJEBEPT B DBEB DFOUSP N©EJDP�

-PT EBUPT TF IBO QBSUJDJPOBEP JODMVZFOEP UPEBT MBT NFEJEBT EF VO JOEJWJEVP FO MB

NJTNB QBSUJDJ³O�

;HKKhJ"UKS1aP � a1sP Y xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y 1sh_�LC1_P Y
UR%1�SfA.V- /�i�4T�`iBiBQM- 7�KBHv4]#BMQKB�H]- _1JG46V

-B 5BCMB %��� EFM "Q©OEJDF % SFTVNF MPT DPFКDJFOUFT PCUFOJEPT FO EJDIPT BO¡MJTJT

JOUSB�QBSUJDJ³O QBSB MBT EJGFSFOUFT WBSJBCMFT KVOUP DPO TVT FSSPSFT FTU¡OEBS� " QBSUJS

EF FTPT EBUPT
 QBSB DBEB VOP EF MPT DPFКDJFOUFT IFNPT SFBMJ[BEP VO NFUB�BO¡MJTJT

DPNCJOBOEP MPT SFTVMUBEPT EF UPEBT MBT QBSUJDJPOFT DPO MB PQDJ³O ɔ'&ɕ
 5BCMB %��� Z

TJHVJFOUFT EFM "Q©OEJDF %� -PT SFTVMUBEPT
 BEFN¡T EF TFS NPTUSBEPT OVN©SJDBNFOUF


TPO NPTUSBEPT HS¡КDBNFOUF NFEJBOUF GPSFTU QMPUT�

&O MB 5BCMB ���� SFTVNJNPT MPT DPFКDJFOUFT PCUFOJEPT FO FM NFUB�BO¡MJTJT EF MBT

EJGFSFOUFT WBSJBCMFT�



+6"/ +04� 1*�&30 %& "3."4 ���

5BCMB ����� 3FTVNFO EF MPT NFUB�BO¡MJTJT EF MPT SFTVMUBEPT PCUFOJEPT QSFWJBNFOUF FO DBEB
QBSUJDJ³O
 FO MBT RVF TF BKVTUBSPO NPEFMPT EF SFHSFTJ³O MPH­TUJDB DPO FGFDUPT BMFBUPSJPT EF MPT
JOEJWJEVPT BOJEBEPT B DBEB DFOUSP QBSB MB PEET EF NJTTJOH EBUB FO MB WBSJBCMF 1&40�

&TUJNBUF 4UE�&SSPS [ WBMVF 1S	>|[|


*OUFS ������ ������ ����� 1.74⇥10�32

4&90 ������� ������ ������ 5.54⇥10�33

[:&�� ������ ������ ����� �
[&%�� ������� ������ ������ �
[1".&% ������� ������ ������ �
[1"&/' ������ ������ ����� �
&953"/+&30 ������ ������ ����� �

������� .JTTJOH EBUB FO MB WBSJBCMF $JHBSSJMMPT

.PEFMP MPH­TUJDP TJNQMF� " DPOUJOVBDJ³O NPTUSBNPT MPT SFTVMUBEPT EF MPT BO¡MJTJT

EF MPT NJTTJOHT FO MB WBSJBCMF $*("33*--04 DPO MPT EBUPT EF DBEB QBSUJDJ³O

JOEFQFOEJFOUFNFOUF
 EFOUSP EF DBEB DVBM TF IB BKVTUBEP VO NPEFMP EF SFHSFTJ³O

MPH­TUJDB TJNQMF
 TJO FGFDUPT BMFBUPSJPT�

;HKUK*A:�__AGGPa � xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y 1�S- /�i�4T�`iBiBQM-
7�KBHv4]#BMQKB�H]V

-B 5BCMB %��� EFM "Q©OEJDF % SFTVNF MPT DPFКDJFOUFT PCUFOJEPT FO EJDIPT BO¡MJTJT

JOUSB�QBSUJDJ³O QBSB MBT EJGFSFOUFT WBSJBCMFT KVOUP DPO TVT FSSPSFT FTU¡OEBS� " QBSUJS

EF FTPT EBUPT
 QBSB DBEB VOP EF MPT DPFКDJFOUFT IFNPT SFBMJ[BEP VO NFUB�BO¡MJTJT

DPNCJOBOEP MPT SFTVMUBEPT EF UPEBT MBT QBSUJDJPOFT DPO MB PQDJ³O ɔ'&ɕ
 5BCMB %��� Z

TJHVJFOUFT EFM "Q©OEJDF %� -PT SFTVMUBEPT
 BEFN¡T EF TFS NPTUSBEPT OVN©SJDBNFOUF


TPO NPTUSBEPT HS¡КDBNFOUF NFEJBOUF GPSFTU QMPUT�

&O MB 5BCMB ���� SFTVNJNPT MPT DPFКDJFOUFT PCUFOJEPT FO FM NFUB�BO¡MJTJT EF MBT

EJGFSFOUFT WBSJBCMFT�



$"1�56-0 �� 3&46-5"%04 ���

5BCMB ����� 3FTVNFO EF MPT NFUB�BO¡MJTJT EF MPT SFTVMUBEPT PCUFOJEPT QSFWJBNFOUF FO DBEB
QBSUJDJ³O
 FO MBT RVF TF BKVTUBSPO NPEFMPT EF SFHSFTJ³O MPH­TUJDB TJNQMF QBSB MB PEET EF NJTTJOH
EBUB FO MB WBSJBCMF $*("33*--04�

&TUJNBUF 4UE�&SSPS [ WBMVF 1S	>|[|


*OUFS ������� ������ ������ �
[:&�� ������� ������ ������ 6.05⇥10�36

[&%�� ������ ������ ���� 7.20⇥10�19

[1".&% ������ ������ ���� �������
[1"&/' ������� ������ ����� 1.54⇥10�5

.PEFMP MPH­TUJDP DPO FGFDUPT BMFBUPSJPT QBSB MPT DFOUSPT N©EJDPT� " DPOUJOVBDJ³O

NPTUSBNPT MPT SFTVMUBEPT EF MPT BO¡MJTJT EF MPT NJTTJOHT FO MB WBSJBCMF $*("33*--04

DPO MPT EBUPT EF DBEB QBSUJDJ³O JOEFQFOEJFOUFNFOUF
 EFOUSP EF DBEB DVBM TF IB

BKVTUBEP VO NPEFMP EF SFHSFTJ³O MPH­TUJDB DPO FGFDUPT BMFBUPSJPT T³MP QBSB MPT DFOUSPT

N©EJDPT
 OP QBSB MPT JOEJWJEVPT�

;HKKhJ"UK*A:�__AGGPa � xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y UR%1�SV-
/�i�4T�`iBiBQM- 7�KBHv4]#BMQKB�H]- _1JG46V

-B 5BCMB %��� EFM "Q©OEJDF % SFTVNF MPT DPFКDJFOUFT PCUFOJEPT FO EJDIPT BO¡MJTJT

JOUSB�QBSUJDJ³O QBSB MBT EJGFSFOUFT WBSJBCMFT KVOUP DPO TVT FSSPSFT FTU¡OEBS� " QBSUJS

EF FTPT EBUPT
 QBSB DBEB VOP EF MPT DPFКDJFOUFT IFNPT SFBMJ[BEP VO NFUB�BO¡MJTJT

DPNCJOBOEP MPT SFTVMUBEPT EF UPEBT MBT QBSUJDJPOFT DPO MB PQDJ³O ɔ'&ɕ
 5BCMB %��� Z

TJHVJFOUFT EFM "Q©OEJDF %� -PT SFTVMUBEPT
 BEFN¡T EF TFS NPTUSBEPT OVN©SJDBNFOUF


TPO NPTUSBEPT HS¡КDBNFOUF NFEJBOUF GPSFTU QMPUT�

&O MB 5BCMB ���� SFTVNJNPT MPT DPFКDJFOUFT PCUFOJEPT FO FM NFUB�BO¡MJTJT EF MBT

EJGFSFOUFT WBSJBCMFT�



+6"/ +04� 1*�&30 %& "3."4 ���

5BCMB ����� 3FTVNFO EF MPT .FUBBO¡MJTJT EF MPT SFTVMUBEPT PCUFOJEPT QSFWJBNFOUF FO DBEB
QBSUJDJ³O
 FO MBT RVF TF BKVTUBSPO NPEFMPT EF SFHSFTJ³O MPH­TUJDB DPO FGFDUPT BMFBUPSJPT QPS
DFOUSP N©EJDP QBSB MB PEET EF NJTTJOH EBUB FO MB WBSJBCMF $*("33*--04�

&TUJNBUF 4UE�&SSPS [ WBMVF 1S	>|[|


*OUFS ������� ������ ������ �
[:&�� ������� ������ ������ 8.23⇥10�48

[&%�� ������ ������ ���� 9.36⇥10�22

[1".&% ������ ������ ���� 1.79⇥10�15

[1"&/' ������� ������ ����� 5.82⇥10�8

.PEFMP MPH­TUJDP DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT� " DPOUJOVBDJ³O

NPTUSBNPT MPT SFTVMUBEPT EF MPT BO¡MJTJT EF MPT NJTTJOHT FO MB WBSJBCMF $*("33*--04

DPO MPT EBUPT EF DBEB QBSUJDJ³O JOEFQFOEJFOUFNFOUF
 EFOUSP EF DBEB DVBM TF IB

BKVTUBEP VO NPEFMP EF SFHSFTJ³O MPH­TUJDB DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT


TJO BOJEBS� -PT EBUPT TF IBO QBSUJDJPOBEP JODMVZFOEP UPEBT MBT NFEJEBT EF VO

JOEJWJEVP FO MB NJTNB QBSUJDJ³O�

;HKKhJ"UK*A:�__AGGPa�xu1yeYx1.8yYxS�J1.YxS�1L6Y1�SYUR%A.V-
/�i�4T�`iBiBQM- 7�KBHv4]#BMQKB�H]- _1JG46V

-B 5BCMB %��� EFM "Q©OEJDF % SFTVNF MPT DPFКDJFOUFT PCUFOJEPT FO EJDIPT BO¡MJTJT

JOUSB�QBSUJDJ³O QBSB MBT EJGFSFOUFT WBSJBCMFT KVOUP DPO TVT FSSPSFT FTU¡OEBS� " QBSUJS

EF FTPT EBUPT
 QBSB DBEB VOP EF MPT DPFКDJFOUFT IFNPT SFBMJ[BEP VO NFUB�BO¡MJTJT

DPNCJOBOEP MPT SFTVMUBEPT EF UPEBT MBT QBSUJDJPOFT DPO MB PQDJ³O ɔ'&ɕ
 5BCMB %��� Z

TJHVJFOUFT EFM "Q©OEJDF %� -PT SFTVMUBEPT
 BEFN¡T EF TFS NPTUSBEPT OVN©SJDBNFOUF


TPO NPTUSBEPT HS¡КDBNFOUF NFEJBOUF GPSFTU QMPUT�

&O MB 5BCMB ���� SFTVNJNPT MPT DPFКDJFOUFT PCUFOJEPT FO FM NFUB�BO¡MJTJT EF MBT

EJGFSFOUFT WBSJBCMFT�



$"1�56-0 �� 3&46-5"%04 ���

5BCMB ����� 3FTVNFO EF MPT NFUB�BO¡MJTJT EF MPT SFTVMUBEPT PCUFOJEPT QSFWJBNFOUF FO DBEB
QBSUJDJ³O
 FO MBT RVF TF BKVTUBSPO NPEFMPT EF SFHSFTJ³O MPH­TUJDB DPO FGFDUPT BMFBUPSJPT EF MPT
JOEJWJEVPT QBSB MB PEET EF NJTTJOH EBUB FO MB WBSJBCMF $*("33*--04�

&TUJNBUF 4UE�&SSPS [ WBMVF 1S	>|[|


[:&�� ������ ������� ������ �
[&%�� ������ ������� ���� ������
[1".&% ������ ������� ���� ������
[1"&/' ������� ������ ����� 4.0⇥10�5

.PEFMP MPH­TUJDP DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT BOJEBEPT B MPT DFOUSPT�

" DPOUJOVBDJ³O NPTUSBNPT MPT SFTVMUBEPT EF MPT BO¡MJTJT EF MPT NJTTJOHT FO MB WBSJBCMF

$*("33*--04 DPO MPT EBUPT EF DBEB QBSUJDJ³O JOEFQFOEJFOUFNFOUF
 EFOUSP EF DBEB

DVBM TF IB BKVTUBEP VO NPEFMP EF SFHSFTJ³O MPH­TUJDB DPO FGFDUPT BMFBUPSJPT QBSB MPT

JOEJWJEVPT BOJEBEPT B DBEB DFOUSP N©EJDP� -PT EBUPT TF IBO QBSUJDJPOBEP JODMVZFOEP

UPEBT MBT NFEJEBT EF VO JOEJWJEVP FO MB NJTNB QBSUJDJ³O�

;HKKhJ"UK*A:�__AGGPa�xu1yeYx1.8yYxS�J1.YxS�1L6YUR%1�SfA.V-
/�i�4T�`iBiBQM- 7�KBHv4]#BMQKB�H]- _1JG46V

-B 5BCMB %��� EFM "Q©OEJDF % SFTVNF MPT DPFКDJFOUFT PCUFOJEPT FO EJDIPT BO¡MJTJT

JOUSB�QBSUJDJ³O QBSB MBT EJGFSFOUFT WBSJBCMFT KVOUP DPO TVT FSSPSFT FTU¡OEBS� " QBSUJS

EF FTPT EBUPT
 QBSB DBEB VOP EF MPT DPFКDJFOUFT IFNPT SFBMJ[BEP VO NFUB�BO¡MJTJT

DPNCJOBOEP MPT SFTVMUBEPT EF UPEBT MBT QBSUJDJPOFT DPO MB PQDJ³O ɔ'&ɕ
 5BCMB %��� Z

TJHVJFOUFT EFM "Q©OEJDF %� -PT SFTVMUBEPT
 BEFN¡T EF TFS NPTUSBEPT OVN©SJDBNFOUF


TPO NPTUSBEPT HS¡КDBNFOUF NFEJBOUF GPSFTU QMPUT�

&O MB 5BCMB ���� SFTVNJNPT MPT DPFКDJFOUFT PCUFOJEPT FO FM NFUB�BO¡MJTJT EF MBT

EJGFSFOUFT WBSJBCMFT�



+6"/ +04� 1*�&30 %& "3."4 ���

5BCMB ����� 3FTVNFO EF MPT NFUB�BO¡MJTJT EF MPT SFTVMUBEPT PCUFOJEPT QSFWJBNFOUF FO DBEB
QBSUJDJ³O
 FO MBT RVF TF BKVTUBSPO NPEFMPT EF SFHSFTJ³O MPH­TUJDB DPO FGFDUPT BMFBUPSJPT EF MPT
JOEJWJEVPT BOJEBEPT B DBEB DFOUSP QBSB MB PEET EF NJTTJOH EBUB FO MB WBSJBCMF $*("33*--04�

&TUJNBUF 4UE�&SSPS [ WBMVF 1S	>|[|


*OUFS ������ ������ ������ �
[:&�� ������ ������ ������ �
[&%�� ������ ������ ���� �������
[1".&% ������ ������ ���� �������
[1"&/' ������� ������ ����� �������

����� "O¡MJTJT EF MPT EBUPT QBSUJDJPOBEPT QPS DFOUSP

������� .JTTJOH EBUB FO MB WBSJBCMF 1FTP

.PEFMP MPH­TUJDP TJNQMF� " DPOUJOVBDJ³O NPTUSBNPT MPT SFTVMUBEPT EF MPT BO¡MJTJT

EF MPT NJTTJOHT FO MB WBSJBCMF 1&40 SFBMJ[BEPT DPO MPT EBUPT EF DBEB DFOUSP N©EJDP

JOEFQFOEJFOUFNFOUF
 EFOUSP EF DBEB DVBM TF IB BKVTUBEP VO NPEFMP EF SFHSFTJ³O

MPH­TUJDB TJNQMF
 TJO FGFDUPT BMFBUPSJPT�

;HKUKS1aP � a1sP Y xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y 1sh_�LC1_P-
/�i�4+2Mi`Q- 7�KBHv4]#BMQKB�H]V

-B 5BCMB %��� EFM "Q©OEJDF % SFTVNF MPT DPFКDJFOUFT PCUFOJEPT FO EJDIPT BO¡MJTJT

JOUSB�DFOUSP QBSB MBT EJGFSFOUFT WBSJBCMFT KVOUP DPO TVT FSSPSFT FTU¡OEBS� " QBSUJS

EF FTPT EBUPT
 QBSB DBEB VOP EF MPT DPFКDJFOUFT IFNPT SFBMJ[BEP VO NFUB�BO¡MJTJT

DPNCJOBOEP MPT SFTVMUBEPT EF UPEPT MPT DFOUSPT DPO MB PQDJ³O ɔ.-ɕ
 5BCMB %��� Z

TJHVJFOUFT EFM "Q©OEJDF %� -PT SFTVMUBEPT
 BEFN¡T EF TFS NPTUSBEPT OVN©SJDBNFOUF


TPO NPTUSBEPT HS¡КDBNFOUF NFEJBOUF GPSFTU QMPUT
 'JHVSB %��� Z TJHVJFOUFT�

5BNCJ©O SFBMJ[BNPT VO TFHVOEP TFU EF SFHSFTJPOFT
 5BCMB %��� Z TJHVJFOUFT
 QBSB

FTUVEJBS TJ MPT DPFКDJFOUFT PCUFOJEPT FO DBEB NPEFMP JOUSB�DFOUSP EFQFOEFO EF MPT

QBS¡NFUSPT RVF WBS­BO FOUSF EJGFSFOUFT DFOUSPT
 Z RVF OP QVEJFSPO TFS BOBMJ[BEPT

TJNVMU¡OFBNFOUF FO FM QBTP QSFWJP QPSRVF MB JOGPSNBDJ³O FSB QBSDJBM� 4³MP IFNPT



$"1�56-0 �� 3&46-5"%04 ���

DPOTJEFSBEP MB WBSJBCMF JOUFS�DFOUSP 104."4�

&O MB 5BCMB ���� SFTVNJNPT MPT DPFКDJFOUFT PCUFOJEPT FO FM NFUB�BO¡MJTJT EF MBT

EJGFSFOUFT WBSJBCMFT�

5BCMB ����� 3FTVNFO EF MPT NFUB�BO¡MJTJT EF MPT SFTVMUBEPT PCUFOJEPT QSFWJBNFOUF FO DBEB
DFOUSP N©EJDP
 FO MBT RVF TF BKVTUBSPO NPEFMPT EF SFHSFTJ³O MPH­TUJDB TJNQMF QBSB MB PEET EF
NJTTJOH EBUB FO MB WBSJBCMF 1&40�

&TUJNBUF 4UE�&SSPS [ WBMVF 1S	>|[|


*OUFS ������ ������ ���� ������
4&90 ������� ������ ����� 1.15⇥10�5

[:&�� ������ ������ ���� ������
[&%�� ������� ������ ������ 8.56⇥10�30

[1".&% ������� ������ ����� ������
[1"&/' ������ ������ ���� ������
&953"/+&30 ������ ������ ���� 2.32⇥10�14

.PEFMP MPH­TUJDP DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT� " DPOUJOVBDJ³O

NPTUSBNPT MPT SFTVMUBEPT EF MPT BO¡MJTJT EF MPT NJTTJOHT FO MB WBSJBCMF 1&40 SFBMJ[BEPT

DPO MPT EBUPT EF DBEB DFOUSP N©EJDP JOEFQFOEJFOUFNFOUF
 EFOUSP EF DBEB DVBM TF IB

BKVTUBEP VO NPEFMP EF SFHSFTJ³O MPH­TUJDB DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT�

;HKKhJ"UKS1aP � a1sP Y xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y 1sh_�LC1_P Y UR%A.V-
/�i�4+2Mi`Q- 7�KBHv4]#BMQKB�H]- _1JG46V

-B 5BCMB %��� EFM "Q©OEJDF % SFTVNF MPT DPFКDJFOUFT PCUFOJEPT FO EJDIPT BO¡MJTJT

JOUSB�DFOUSP QBSB MBT EJGFSFOUFT WBSJBCMFT KVOUP DPO TVT FSSPSFT FTU¡OEBS� 1BSB DBEB VOP

EF MPT DPFКDJFOUFT IFNPT DBMDVMBEP VO NFUB�BO¡MJTJT DPNCJOBOEP MPT SFTVMUBEPT EF

UPEPT MPT DFOUSPT DPO MB PQDJ³O ɔ.-ɕ� -B 5BCMB %��� Z TJHVJFOUFT EFM "Q©OEJDF %� -PT

SFTVMUBEPT
 BEFN¡T EF TFS NPTUSBEPT OVN©SJDBNFOUF
 TPO NPTUSBEPT HS¡КDBNFOUF

NFEJBOUF GPSFTU QMPUT
 
 'JHVSB %��� Z TJHVJFOUFT�

-B WBSJBCMF JOUFS�DFOUSP 104."4
 QPSDFOUBKF EF QBDJFOUFT EFM DFOUSP N©EJDP
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DPO BM NFOPT �� B±PT
 OP QVFEF TFS JOUSPEVDJEB EJSFDUBNFOUF FO MPT NPEFMPT JOUSB�

DFOUSP QPS TFS VO QBS¡NFUSP BOVBM КKP FO DBEB VOP
 IB TJEP BOBMJ[BEB FO VO QSPDFTP

QPTUFSJPS
 NPEFMBOEP DBEB VOP EF MPT DPFКDJFOUFT PCUFOJEPT FO DBEB DFOUSP FO GVODJ³O

EF 104."4 NFEJBOUF SFHSFTJPOFT MJOFBMFT� %F FTUF NPEP
 QPEFNPT UFTUFBS TJ MBT

WBSJBCMFT JOUSB�DFOUSP QVEJFSBO FTUBS DPOGVOEJEBT DPO WBSJBCMFT FYUFSOBT� &M SFTUVMBEP

EF FTUPT NPEFMPT TF FYQPOF FO MB 5BCMB %��� Z TJHVJFOUFT�

&O MB 5BCMB ���� SFTVNJNPT MPT DPFКDJFOUFT PCUFOJEPT FO FM NFUB�BO¡MJTJT EF MBT

EJGFSFOUFT WBSJBCMFT�

5BCMB ����� 3FTVNFO EF MPT NFUB�BO¡MJTJT EF MPT SFTVMUBEPT PCUFOJEPT QSFWJBNFOUF FO DBEB
DFOUSP N©EJDP
 FO MBT RVF TF BKVTUBSPO NPEFMPT EF SFHSFTJ³O MPH­TUJDB DPO FGFDUPT BMFBUPSJPT
EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOH EBUB FO MB WBSJBCMF 1&40�

&TUJNBUF 4UE�&SSPS [ WBMVF 1S	>|[|


*OUFS ������ ������ ���� ������
4&90 ������� ������ ����� 1.72⇥10�7

[:&�� ������ ������ ���� �����
[&%�� ������� ������ ������ 1.60⇥10�23

[1".&% ������� ������ ����� ������
[1"&/' ������ ������ ���� ������
&953"/+&30 ������ ������ ���� 2.34⇥10�11

������� .JTTJOH EBUB FO MB WBSJBCMF $JHBSSJMMPT

.PEFMP MPH­TUJDP TJNQMF� " DPOUJOVBDJ³O NPTUSBNPT MPT SFTVMUBEPT EF MPT BO¡MJTJT

EF MPT NJTTJOHT FO MB WBSJBCMF $*("33*--04 SFBMJ[BEPT DPO MPT EBUPT EF DBEB DFOUSP

N©EJDP JOEFQFOEJFOUFNFOUF
 EFOUSP EF DBEB DVBM TF IB BKVTUBEP VO NPEFMP EF

SFHSFTJ³O MPH­TUJDB TJNQMF
 TJO FGFDUPT BMFBUPSJPT�

;HKUK*A:�__AGGPa � xu1ye Y x1.8y Y xS�J1. Y xS�1L6-
/�i�4+2Mi`Q-7�KBHv4]#BMQKB�H]V
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-B 5BCMB %��� EFM "Q©OEJDF % SFTVNF MPT DPFКDJFOUFT PCUFOJEPT FO EJDIPT BO¡MJTJT

JOUSB�DFOUSP QBSB MBT EJGFSFOUFT WBSJBCMFT KVOUP DPO TVT FSSPSFT FTU¡OEBS� " QBSUJS

EF FTPT EBUPT
 QBSB DBEB VOP EF MPT DPFКDJFOUFT IFNPT SFBMJ[BEP VO NFUB�BO¡MJTJT

DPNCJOBOEP MPT SFTVMUBEPT EF UPEPT MPT DFOUSPT DPO MB PQDJ³O ɔ.-ɕ
 5BCMB %��� Z

TJHVJFOUFT EFM "Q©OEJDF %� -PT SFTVMUBEPT
 BEFN¡T EF TFS NPTUSBEPT OVN©SJDBNFOUF


TPO NPTUSBEPT HS¡КDBNFOUF NFEJBOUF GPSFTU QMPUT
 'JHVSB %��� Z TJHVJFOUFT�

&O MB 5BCMB ���� SFTVNJNPT MPT DPFКDJFOUFT PCUFOJEPT FO FM NFUB�BO¡MJTJT EF MBT

EJGFSFOUFT WBSJBCMFT�

5BCMB ����� 3FTVNFO EF MPT NFUB�BO¡MJTJT EF MPT SFTVMUBEPT PCUFOJEPT QSFWJBNFOUF FO DBEB
DFOUSP N©EJDP
 FO MBT RVF TF BKVTUBSPO NPEFMPT EF SFHSFTJ³O MPH­TUJDB TJNQMF QBSB MB PEET EF
NJTTJOH EBUB FO MB WBSJBCMF $*("33*--04�

&TUJNBUF 4UE�&SSPS [ WBMVF 1S	>|[|


*OUFS ������� ������ ������ 7.96⇥10�39

[:&�� ������� ������ ����� 1.57⇥10�8

[&%�� ������ ������ ���� ������
[1".&% ������ ������ ���� ������
[1"&/' ������� ������ ����� ������

.PEFMP MPH­TUJDP DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT� " DPOUJOVBDJ³O

NPTUSBNPT MPT SFTVMUBEPT EF MPT BO¡MJTJT EF MPT NJTTJOHT FO MB WBSJBCMF $*("33*--04

SFBMJ[BEPT DPO MPT EBUPT EF DBEB DFOUSP N©EJDP JOEFQFOEJFOUFNFOUF
 EFOUSP EF DBEB

DVBM TF IB BKVTUBEP VO NPEFMP EF SFHSFTJ³O MPH­TUJDB DPO FGFDUPT BMFBUPSJPT QBSB MPT

JOEJWJEVPT�

;HKKhJ"UK*A:�__AGGPa � xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y UR%A.V-
/�i�4+2Mi`Q- 7�KBHv4]#BMQKB�H]- _1JG46V

-B 5BCMB %���� EFM "Q©OEJDF % SFTVNF MPT DPFКDJFOUFT PCUFOJEPT FO EJDIPT BO¡MJTJT

JOUSB�DFOUSP QBSB MBT EJGFSFOUFT WBSJBCMFT KVOUP DPO TVT FSSPSFT FTU¡OEBS� " QBSUJS

EF FTPT EBUPT
 QBSB DBEB VOP EF MPT DPFКDJFOUFT IFNPT SFBMJ[BEP VO NFUB�BO¡MJTJT
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DPNCJOBOEP MPT SFTVMUBEPT EF UPEPT MPT DFOUSPT DPO MB PQDJ³O ɔ.-ɕ
 5BCMB %���� Z

TJHVJFOUFT EFM "Q©OEJDF %� -PT SFTVMUBEPT
 BEFN¡T EF TFS NPTUSBEPT OVN©SJDBNFOUF


TPO NPTUSBEPT HS¡КDBNFOUF NFEJBOUF GPSFTU QMPUT
 'JHVSB %��� Z TJHVJFOUFT�

&O MB 5BCMB ���� SFTVNJNPT MPT DPFКDJFOUFT PCUFOJEPT FO FM NFUB�BO¡MJTJT EF MBT

EJGFSFOUFT WBSJBCMFT�

5BCMB ����� 3FTVNFO EF MPT NFUB�BO¡MJTJT EF MPT SFTVMUBEPT PCUFOJEPT QSFWJBNFOUF FO DBEB
DFOUSP N©EJDP
 FO MBT RVF TF BKVTUBSPO NPEFMPT EF SFHSFTJ³O MPH­TUJDB DPO FGFDUPT BMFBUPSJPT
EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOH EBUB FO MB WBSJBCMF $*("33*--04�

&TUJNBUF 4UE�&SSPS [ WBMVF 1S	>|[|


*OUFS �������� ����� ������ �
[:&�� ������� ����� ����� 3.42⇥10�5

[&%�� ������ ������ ���� ������
[1".&% ������� ������ ����� ������
[1"&/' ������� ������ ����� ������

����� $PNQBSBDJ³O EF MPT SFTVMUBEPT PCUFOJEPT DPO MPT EJGFSFOUFT NPEF�
MPT EF SFHSFTJ³O Z N©UPEPT EF QBSUJDJPOBEP

" DPOUJOVBDJ³O
 SFTVNJNPT MPT QSJODJQBMFT SFTVMUBEPT PCUFOJEPT QBSB MB

PDVSSFODJB EF NJTTJOHT FO GVODJ³O EFM NPEFMP Z N©UPEP EF QBSUJDJPOBEP VUJMJ[BEPT�

&O FTUB TFDDJ³O MPT SFTVMUBEPT FTU¡O SFGFSJEPT B MBT DPWBSJBCMFT PSJHJOBMFT EF MB CBTF

EF EBUPT
 TJO FTUBOEBSJ[BS�

-B 5BCMB ���� NVFTUSB MB PEET SBUJP EF PDVSSFODJB EF NJTTJOH FO MB WBSJBCMF

1&40 Z TV JOUFSWBMP EF DPOКBO[B EFM ��� QBSB MBT EJGFSFOUFT WBSJBCMFT FYQMJDBUJWBT


&953"/+&30
 4&90 	NVKFS GSFOUF B IPNCSF

 &%"% 	B±PT

 1"&/'
 1".&% Z

:&"3 	B±PT

 EJGFSFOUFT NPEFMPT EF SFHSFTJ³O 	MPH­TUJDB TJNQMF
 FGFDUPT BMFBUPSJPT QPS

JOEJWJEVPT
 FGFDUPT BMFBUPSJPT QPS DFOUSP N©EJDP Z FGFDUPT BMFBUPSJPT QPS JOEJWJEVP

BOJEBEP B TV DFOUSP
 Z EJGFSFOUFT N©UPEPT EF QBSUJDJPOBEP 	DPOKVOUP DPNQMFUP


QBSUJDJPOBEP BMFBUPSJP Z QBSUJDJPOBEP QPS DFOUSP N©EJDP
� /³UFTF RVF MPT DPFКDJFOUFT
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PCUFOJEPT FO MPT NPEFMPT IBO TJEP FYQPOFODJBEPT�

&O MB 5BCMB ���� UBNCJ©O JODMVJNPT FM *OUFSDFQUP DBMDVMBEP DPO MPT EJGFSFOUFT

NPEFMPT Z FM SBOHP EF WBMPSFT RVF BERVJFSF EJDIP JOUFSDFQUP BTPDJBEP B MB

WBSJBCJMJEBE FOUSF DFOUSPT
 QBSB MP DVBM
 JOEJDBNPT TVT QFSDFOUJMFT ��� Z ����� 1BSB

FM BO¡MJTJT DPO FM DPOKVOUP DPNQMFUP EF MPT EBUPT FTUF JOUFSWBMP TF DPSSFTQPOEF

BQSPYJNBEBNFOUF DPO 4 (�=C4A±1.96·�⇢�%)
 EPOEF VUJMJ[BNPT FM *OUFSDFQUP Z MB EFTWJBDJ³O

U­QJDB EF &"1 PCUFOJEPT FO FM NPEFMP� 1BSB FM BO¡MJTJT FO QBSUJDJPOFT BMFBUPSJBT TF

DPSSFTQPOEF BQSPYJNBEBNFOUF DPO 4ö�=C4A±1.96·
q úE0A(⇢�%)
 EPOEF ö�=C4A Z úE0A(⇢�%)

TPO SFTQFDUJWBNFOUF FM QSPNFEJP EF MPT JOUFSDFQUPT Z FM QSPNFEJP EF MBT WBSJBO[BT

EF &"1 PCUFOJEPT FO DBEB QBSUJDJ³O� 1BSB MPT BO¡MJTJT SFBMJ[BEPT FO DBEB DFOUSP FM

JOUFSWBMP FRVJWBMF BQSPYJNBEBNFOUF B 4ö�=C4A±2.10·��=C4A 
 EPOEF ö�=C4A Z ��=C4A TPO

SFTQFDUJWBNFOUF FM QSPNFEJP EF MPT JOUFSDFQUPT Z FM QSPNFEJP EF MBT WBSJBO[BT EF

&"1 PCUFOJEPT FO DBEB QBSUJDJ³O��



+6"/ +04� 1*�&30 %& "3."4 ���

5BCMB ����� $PNQBSBDJ³O EF MPT SFTVMUBEPT QBSB MB PDVSSFODJB EF NJTTJOHT FO MB WBSJBCMF 1&40
FO GVODJ³O EFM NPEFMP� Z N©UPEP EF QBSUJDJPOBEP VUJMJ[BEPT� PEET SBUJP Z TV *$��� QBSB MBT
EJGFSFOUFT WBSJBCMFT FYQMJDBUJWBT PSJHJOBMFT� &953"/+&30
 4&90 	.VKFS GSFOUF B IPNCSF


&%"% 	B±PT

 1"&/'
 1".&% Z :&"3 	B±PT
� �-PH­TUJDP TJNQMF
 FGFDUPT BMFBUPSJPT QPS
JOEJWJEVPT
 FGFDUPT BMFBUPSJPT QPS DFOUSP
 FGFDUPT BMFBUPSJPT QPS JOEJWJEVP BOJEBEP B TV DFOUSP�
�*OU�&"1 NVFTUSB FM ��� EFM SBOHP EF WBSJBCJMJEBE EFM JOUFSDFQUP FOUSF DFOUSPT�

7BSJBCMF
FYQMJD� .PEFMP� $POKVOUP

DPNQMFUP
1BSUJDJPOFT
"MFBUPSJBT

1PS
$FOUSPT

*OU�&"1� &"1 ����� 	�����
�����
 ����� 	�����
�����

*OU�&"1� *% ����� 	7⇥10�4
1⇥105

*OU�&"1� &"1�*% ����� 	�����
�����
 ����� 	�����
�����

&953" (-. ����� 	�����
�����
 ����� 	�����
�����
 ����� 	�����
�����

&953" *% ����� 	�����
�����
 ����� 	�����
�����
 ����� 	�����
�����

&953" &"1 ����� 	�����
�����
 ����� 	�����
�����

&953" &"1�*% ����� 	�����
�����
 ����� 	�����
�����

4&90 (-. ����� 	�����
�����
 ����� 	�����
�����
 ����� 	�����
�����

4&90 *% ����� 	�����
�����
 ����� 	�����
�����
 ����� 	�����
�����

4&90 &"1 ����� 	�����
�����
 ����� 	�����
�����

4&90 &"1�*% ����� 	�����
�����
 ����� 	�����
�����

&%"% (-. ����� 	�����
�����
 ����� 	�����
�����
 ����� 	�����
�����

&%"% *% ����� 	�����
�����
 ����� 	�����
�����
 ����� 	�����
�����

&%"% &"1 ����� 	�����
�����
 ����� 	�����
�����

&%"% &"1�*% ����� 	�����
�����
 ����� 	�����
�����

1"&/' (-. ����� 	�����
�����
 ����� 	�����
�����
 ����� 	�����
�����

1"&/' *% ����� 	�����
�����
 ����� 	�����
�����
 ����� 	�����
�����

1"&/' &"1 ����� 	�����
�����
 ����� 	�����
�����

1"&/' &"1�*% ����� 	�����
�����
 ����� 	�����
�����

1".&% (-. ����� 	�����
�����
 ����� 	�����
�����
 ����� 	�����
�����

1".&% *% ����� 	�����
�����
 ����� 	�����
�����
 ����� 	�����
�����

1".&% &"1 ����� 	�����
�����
 ����� 	�����
�����

1".&% &"1�*% ����� 	�����
�����
 ����� 	�����
�����

:&"3 (-. ����� 	�����
�����
 ����� 	�����
�����
 ����� 	�����
�����

:&"3 *% ����� 	�����
�����
 ����� 	�����
�����
 ����� 	�����
�����

:&"3 &"1 ����� 	�����
�����
 ����� 	�����
�����

:&"3 &"1�*% ����� 	�����
�����
 ����� 	�����
�����


-B 5BCMB ���� NVFTUSB MB PEET SBUJP EF NJTTJOHT FO MB WBSJBCMF $*("33*--04 Z
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TV JOUFSWBMP EF DPOКBO[B EFM ��� QBSB MBT EJGFSFOUFT WBSJBCMFT FYQMJDBUJWBT
 &%"%

	B±PT

 1"&/'
 1".&% Z :&"3 	B±PT

 EJGFSFOUFT NPEFMPT EF SFHSFTJ³O 	MPH­TUJDB

TJNQMF
 FGFDUPT BMFBUPSJPT QPS JOEJWJEVPT
 FGFDUPT BMFBUPSJPT QPS DFOUSP N©EJDP Z

FGFDUPT BMFBUPSJPT QPS JOEJWJEVP BOJEBEP B TV DFOUSP
 Z EJGFSFOUFT N©UPEPT EF

QBSUJDJPOBEP 	DPOKVOUP DPNQMFUP
 QBSUJDJPOBEP BMFBUPSJP Z QBSUJDJPOBEP QPS DFOUSP

N©EJDP
� 5BNCJ©O JODMVJNPT FM *OUFSDFQUP DBMDVMBEP DPO MPT EJGFSFOUFT NPEFMPT Z

FM SBOHP EF WBMPSFT RVF BERVJFSF EJDIP JOUFSDFQUP BTPDJBEP B MB WBSJBCJMJEBE FOUSF

DFOUSPT
 QBSB MP DVBM
 JOEJDBNPT TVT QFSDFOUJMFT ��� Z �����

5BCMB ����� $PNQBSBDJ³O EF MPT SFTVMUBEPT QBSB MB PDVSSFODJB EF NJTTJOHT FO MB WBSJBCMF
$*("33*--04 FO GVODJ³O EFM NPEFMP� Z N©UPEP EF QBSUJDJPOBEP VUJMJ[BEPT� PEET SBUJP Z TV
*$��� QBSB MBT EJGFSFOUFT WBSJBCMFT FYQMJDBUJWBT PSJHJOBMFT� &%"% 	B±PT

 1"&/'
 1".&%
Z :&"3 	B±PT
� � -PH­TUJDP TJNQMF
 FGFDUPT BMFBUPSJPT QPS JOEJWJEVPT
 FGFDUPT BMFBUPSJPT QPS
DFOUSP
 FGFDUPT BMFBUPSJPT QPS JOEJWJEVP BOJEBEP B TV DFOUSP� �*OU�&"1 JOEJDB ��� EFM SBOHP
EF WBSJBCJMJEBE EFM JOUFSDFQUP FOUSF DFOUSPT�

7BSJBCMF
FYQMJD� .PEFMP� $POKVOUP

DPNQMFUP
1BSUJDJPOFT
"MFBUPSJBT

1PS
$FOUSPT

*OU�&"1� &"1 ����� 	�����
�����
 ����� 	�����
�����

*OU�&"1� *% 5⇥10�6 	�����
�����

*OU�&"1� &"1�*% 1.2461⇥10�5 	�����
�����
 6.20⇥10�6 	����
����


&%"% (-. ����� 	�����
�����
 ����� 	�����
�����
 ����� 	�����
�����

&%"% *% ����� 	�����
�����
 ����� 	�����
�����
 ����� 	�����
�����

&%"% &"1 ����� 	�����
�����
 ����� 	�����
�����

&%"% &"1�*% ����� 	�����
�����
 ����� 	�����
�����

1"&/' (-. ����� 	�����
�����
 ����� 	�����
�����
 ����� 	�����
�����

1"&/' *% ����� 	�����
�����
 ����� 	�����
�����
 ����� 	�����
�����

1"&/' &"1 ����� 	�����
�����
 ����� 	�����
�����

1"&/' &"1�*% ����� 	�����
�����
 ����� 	�����
�����

1".&% (-. ����� 	�����
�����
 ����� 	�����
�����
 ����� 	�����
�����

1".&% *% ����� 	�����
�����
 ����� 	�����
�����
 ����� 	�����
�����

1".&% &"1 ����� 	�����
�����
 ����� 	�����
�����

1".&% &"1�*% ����� 	�����
�����
 ����� 	�����
�����

:&"3 (-. ����� 	�����
�����
 ����� 	�����
�����
 ����� 	�����
�����

:&"3 *% ����� 	�����
�����
 ����� 	�����
�����
 ����� 	�����
�����

:&"3 &"1 ����� 	�����
�����
 ����� 	�����
�����

:&"3 &"1�*% ����� 	�����
�����
 ����� 	�����
�����
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&O FTUB TFDDJ³O NPTUSBNPT MPT SFTVMUBEPT EF MPT BO¡MJTJT EF MBT TFDVFODJBT EF

FWFOUPT VUJMJ[BOEP MB CBTF EF EBUPT EFM "SFB�� EF .BESJE�

����� %FTDSJQDJ³O FTUBE­TUJDB EF MBT WBSJBCMFT�

1PEFNPT DMBTJКDBS MBT WBSJBCMFT EF MB CBTF EBUPT EFM "SFB�� EF .BESJE FO EPT

HSVQPT
 BRVFMMBT RVF GVFSPO SFDPQJMBEBT DPO TV GFDIB DPNQMFUB
 E­B�NFT�B±P
 Z

BRVFMMBT QBSB MBT RVF T³MP TF IB SFHJTUSBEP T­ IBO UFOJEP MVHBS P OP VO EFUFSNJOBEP

B±P
 EF MBT RVF QPS MP UBOUP T³MP TF DPOPDF FM B±P EF PDVSSFODJB� " MBT QSJNFSBT MBT

MMBNBSFNPT WBSJBCMFT ɕDPNQMFUBTɕ Z B MBT TFHVOEBT ɕUSVODBEBTɕ� -B NBZPS­B EF MBT

WBSJBCMFT EF MB CBTF EF EBUPT TPO USVODBEBT�

3FBMJ[BNPT QSJNFSP FM BO¡MJTJT FTUBE­TUJDP EF MBT WBSJBCMFT ɕDPNQMFUBTɕ
 QVEJFOEP

VUJMJ[BS QBSB FMMP MBT WBSJBCMFT� '&$)"@53"45-*1*%04
 '&$)"@"33*5.*"4


'&$)"@5"#"26*4.0
 '&$)"@)5"
 '&$)"@*/4'@$"3%
 '&$)"@$"3%*0@*42


'&$)"@0#&4*%"%
 '&$)"@%*"#&5&4
 '&$)"@"$7
 '&$)"@"-$0)0-*4.0


'&$)"@7"-76-01"5*"4
 '&$)"@"5&30@1&3� &O FMMBT TF IBMMBO SFDPHJEPT VO

UPUBM EF 261 850 FWFOUPT QFSUFOFDJFOUFT B 128 805 QFSTPOBT�

$PNFO[BNPT BOBMJ[BOEP MPT FWFOUPT JOEJWJEVBMNFOUF
 TJO UFOFS FO DVFOUB

FM PSEFO BCTPMVUP FO FM RVF UVWJFSPO MVHBS OJ TV SFMBDJ³O DPO MPT EFN¡T FWFOUPT�

&O MB 'JHVSB ���B QPEFNPT WFS FM OºNFSP UPUBM EF PDVSSFODJBT EF DBEB UJQP EF

FWFOUP� $PNQSPCBNPT RVF FM FWFOUP N¡T GSFDVFOUF FT )5" 	72 334

 TFHVJEP

EF 53"45-*1*%04 	67 837
 Z 0#&4*%"% 	33 208

 BMHVOPT EF MPT DVBMFT QVFEFO

QFSUFOFDFS B MB NJTNB QFSTPOB� -B 'JHVSB ���C NVFTUSB DVBOUBT QFSTPOBT TVGSFO VO

OºNFSP EBEP EF FWFOUPT
 WFNPT RVF FM OºNFSP EF QFSTPOBT EFDSFDF DPO FM OºNFSP

EF FWFOUPT
 53 880 QFSTPOBT TVGSFO VO TPMP FWFOUP Z 37 699 QFSTPOBT TVGSFO EPT
 RVF

QVFEFO TFS PDVSSFODJBT EFM NJTNP UJQP�

-B 'JHVSB ��� NVFTUSB FM WBMPS NFEJP EFM JOUFSWBMP EF UJFNQP USBOTDVSSJEP FOUSF
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'JHVSB ���� B
 5PUBM EF FWFOUPT EF DBEB UJQP SFDPHJEPT FO MBT WBSJBCMFT DPNQMFUBT� C
 /ºNFSP
EF QFSTPOBT TFHºO MB DBOUJEBE UPUBM EF FWFOUPT RVF TVGSF�

QBSFT EF FWFOUPT EF VO NJTNP JOEJWJEVP� B
 QBSB FWFOUPT DPOTFDVUJWPT
 5BCMB ���B
 C


QBSB FWFOUPT DVBMFTRVJFSB
 UBOUP DPOTFDVUJWPT DPNP OP DPOTFDVUJWPT
 5BCMB ���C�

3FQSFTFOUBNPT HS¡КDBNFOUF MB EJTUSJCVDJ³O EF MPT JOUFSWBMPT EF UJFNQP QBSB MPT

QBSFT EF FWFOUPT DPOTFDVUJWPT� B
 TFHºO FM UJQP EF FWFOUP JOJDJBM EF DBEB QBS
 DVBMRVJFSB

RVF TFB FM FWFOUP КOBM
 'JHVSB ���B� C
 TFHºO FM UJQP EF FWFOUP КOBM
 DVBMRVJFSB RVF

TFB FM FWFOUP JOJDJBM
 'JHVSB ���C� 7FNPT DPNP
 QBSB MB NBZPS­B EF MPT QBSFT
 FTUF

JOUFSWBMP PTDJMB FOUSF WBSJPT NFTFT Z WFJOUF B±PT
 TJFOEP NVDIPT N¡T DPNVOFT MPT

EF � B � B±PT Z NVZ QPDP DPNVOFT MPT FYUSFNPT� -B QSPQPSDJ³O EF QBSFT EF FWFOUPT

FO MPT RVF FM QSJNFS FWFOUP FT 5"#"26*4.0 WVFMWF B BVNFOUBS QBTBEPT MPT WFJOUF

B±PT
 QPTJCMFNFOUF QPSRVF UFOFNPT SFHJTUSBEP FM UBCBRVJTNP EFTEF FEBEFT NVZ

UFNQSBOBT� 5BNCJ©O QPEFNPT WFS DPNP FM JOUFSWBMP FOUSF QBSFT EF FWFOUPT FT NFOPS

DVBOEP FM QSJNFSP EF FMMPT FT "5&30@1&3*'&3*$"�

&O MBT 'JHVSBT ���B Z ���C WPMWFNPT B NPTUSBS MB EJTUSJCVDJ³O EF MPT JOUFSWBMPT EF

UJFNQP QFSP DPOTJEFSBOEP QBSFT EF FWFOUPT UBOUP DPOTFDVUJWPT DPNP OP DPOTFDVUJWPT�
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&O FTUF DBTP PCTFSWBNPT RVF
 BVORVF FO HFOFSBM MPT JOUFSWBMPT EF UJFNQP TPO

MJHFSBNFOUF N¡T MBSHPT
 MPT SFTVMUBEPT TPO NVZ TJNJMBSFT
 WPMWJFOEP B PCTFSWBS

MBT NJTNBT QFDVMJBSJEBEFT QBSB 5"#"26*4.0 Z "5&30@1&3*'&3*$"�
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'JHVSB ���� B
 5JFNQP NFEJP USBOTDVSSJEP FOUSF QBSFT EF FWFOUPT DPOTFDVUJWPT 	"±PT
� C

5JFNQP NFEJP USBOTDVSSJEP FOUSF DVBMRVJFS QBS EF FWFOUPT
 UBOUP DPOTFDVUJWPT DPNP OP
DPOTFDVUJWPT 	"±PT
�

-B 'JHVSB ���B NVFTUSB MB UBTB EF PDVSSFODJB EF DBEB UJQP EF FWFOUP QPS DBEB

10 000 QFSTPOBT B EJGFSFOUFT FEBEFT
 FT EFDJS
 FM SJFTHP EF TVGSJS DBEB UJQP EF FWFOUP�

1PEFNPT WFS QPS FKFNQMP
 DPNP MPT EPT UJQPT EF FWFOUP N¡T GSFDVFOUFT FOUSF MBT

QFSTPOBT FTUVEJBEBT TPO )5" Z 53"45-*1*%04
 DVZPT N¡YJNPT TF EBO FOUSF MPT

�� Z �� B±PT� -B 'JHVSB ���C NVFTUSB MB QSPQPSDJ³O EF WFDFT RVF PDVSSF DBEB UJQP

EF FWFOUP B EJGFSFOUFT FEBEFT TPCSF FM UPUBM EF PDVSSFODJBT EF FTF UJQP EF FWFOUP
 FT

EFDJS
 MB EJTUSJCVDJ³O EF MBT FEBEFT FO MBT RVF TF TVGSF DBEB UJQP EF FWFOUP� 7FNPT

QPS FKFNQMP
 DPNP FM N¡YJNP SJFTHP
 EF TVGSJS "-$0)0-*4.0 TF EBO FO UPSOP B

MPT �� B±PT
 Z FM N¡YJNP SJFTHP EF TVGSJS */4'@$"3% B MPT �� B±PT�

" DPOUJOVBDJ³O NPTUSBNPT MPT SFTVMUBEPT EFM BO¡MJTJT EFTDSJQUJWP EF MBT WBSJBCMFT
ɕUSVODBEBTɕ EF MB CBTF EF EBUPT EFM "SFB�� EF .BESJE QBSB MBT RVF OP TF EJTQPOF EF
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'JHVSB ���� %JTUSJCVDJ³O EF MPT JOUFSWBMPT EF UJFNQP FOUSF QBSFT EF FWFOUPT DPOTFDVUJWPT� B

%FTEF VO UJQP EF FWFOUP EBEP IBTUB DVBMRVJFS PUSP FWFOUP� C
 %FTEF DVBMRVJFS FWFOUP IBTUB
VO UJQP EF FWFOUP EBEP�
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'JHVSB ���� %JTUSJCVDJ³O EF MPT JOUFSWBMPT EF UJFNQP FOUSF QBSFT EF FWFOUPT UBOUP DPOTFDVUJWPT
DPNP OP DPOTFDVUJWPT� B
 %FTEF VO UJQP EF FWFOUP EBEP IBTUB DVBMRVJFS PUSP FWFOUP� C
 %FTEF
DVBMRVJFS FWFOUP IBTUB VO UJQP EF FWFOUP EBEP�
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'JHVSB ���� B
 3JFTHP EF TVGSJS VO UJQP EF FWFOUP EBEP B EJGFSFOUFT FEBEFT� 3BUJP EF PDVSSFODJBT
EF FTF FWFOUP QPS DBEB ����� QFSTPOBT�B±P� C
 %JTUSJCVDJ³O EF FEBEFT EF MB HFOUF RVF TVGSF
DBEB UJQP EF FWFOUP� 1SPQPSDJ³O EF FWFOUPT EF VO UJQP EBEP B EJGFSFOUFT FEBEFT TPCSF FM UPUBM
EF FWFOUPT EF FTF UJQP�

MB GFDIB DPNQMFUB T³MP EFM B±P EF PDVSSFODJB EF DBEB FWFOUP� )FNPT EFTDBSUBEP
MBT WBSJBCMFT RVF GVFSPO DSFBEBT B QPTUFSJPSJ B QBSUJS EF PUSBT QSFFYJTUFOUFT
 MBT
RVF DPOUFO­BO EFNBTJBEPT FSSPSFT
 BMHVOBT DSFBEBT QBSB FTUVEJPT DPO QFRVF±PT
TVCHSVQPT EF QBDJFOUFT��� Z OPT IFNPT DFOUSBEP FO MBT N¡T JOUFSFTBOUFT EFTEF
VO QVOUP EF WJTUB N©EJDP� 0CUFOJFOEP BT­ �� WBSJBCMFT QFSUFOFDJFOUFT B 146 662
QFSTPOBT
 RVF TVNBO VO UPUBM EF 1 442 614 PDVSSFODJBT� "$7
 "-$0)0-*4.0
 "/&.*"


"33*5.*"4
 "5&30@1&3*'&3*$"
 $"3%*0@*426&.*$"
 $0-&45&30-
 %*"#&5&4


'"--&$*.*&/50
 (3*1&
 )5"
 */46'*$*&/$*"@$"3%*"$"
 */46'@3&/"-
 0#&4*%"%


3&5*/01"5*"@%*"#&5*$"
 5"#"26*4.0
 53"45-*1*%04
 7"-76-01"5*"4� )FNPT
DSFBEP VOB WBSJBCMF $0-&45&30- DBUFH³SJDB EJDPUPNJ[BOEP MB WBSJBCMF DPOUJOVB SFDPHJEB
PSJHJOBMNFOUF FO MB CBTF EF EBUPT
 DPOTJEFSBOEP MB PDVSSFODJB EF VO FWFOUP DVBOEP TV WBMPS
FT NBZPS EF ����

&O FM HS¡КDP EF CBSSBT EF MB 'JHVSB ��� QPEFNPT WFS FM OºNFSP UPUBM EF PDVSSFODJBT
EF DBEB UJQP EF FWFOUP� $PNQSPCBNPT RVF MPT FWFOUPT N¡T GSFDVFOUF TPO )5" 	323 391


53"45-*1*%04 	282 410
 Z (3*1& 	267 799
�
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)FNPT UFOJEP RVF QSFTDJOEJS EF MB WBSJBCMF GBMMFDJNJFOUP
 SFDPHJEB FO T³MP ���� QFSTPOBT

QPSRVF DPOUJFOF HSBWFT FSSPSFT� ���� QFSTPOBT UJFOFO SFHJTUSBEPT FWFOUPT DM­OJDPT FO B±PT
QPTUFSJPSFT B TV QSPQJP GBMMFDJNJFOUP� /P QPEFNPT TBCFS TJ MB GFDIB FT DPSSFDUB QBSB FM SFTUP
EF JOEJWJEVPT� 5PEP QBSFDF JOEJDBS RVF MB WBSJBCMF GBMMFDJNJFOUP IB TJEP JODPSSFDUBNFOUF
JODPSQPSBEB B QPTUFSJPSJ FO MB CBTF EF EBUPT� "TVNJSFNPT RVF FM SFTUP EF WBSJBCMFT T­ RVF TPO
DPSSFDUBT�
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'JHVSB ���� 5PUBM EF FWFOUPT EF DBEB UJQP SFDPHJEPT FO MBT WBSJBCMFT USVODBEBT�
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'JHVSB ���� /ºNFSP EF QFSTPOBT TFHºO MB DBOUJEBE UPUBM EF FWFOUPT RVF TVGSF� *OGPSNBDJ³O
EF MBT WBSJBCMFT USVODBEBT�

-B 'JHVSB ��� NVFTUSB DVBOUBT QFSTPOBT TVGSFO VO OºNFSP EBEP EF FWFOUPT� 0CTFSWBNPT
VO EFDSFDJNJFOUP HSBEVBM FO MB GSFDVFODJB EFM OºNFSP EF FWFOUPT B NFEJEB RVF BVNFOUB
FM OºNFSP EF PDVSSFODJBT
 BMHVOBT QFSTPOBT TVGSFO IBTUB �� FWFOUPT� "EFN¡T
 FM HS¡КDP EF
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CBSSBT OPT QFSNJUF EFTDVCSJS VO QBUS³O
 FT N¡T GSFDVFOUF MB PDVSSFODJB EF VO OºNFSP EF
FWFOUPT NºMUJQMP EF �
 JOEJDBOEP RVF QBSB NVDIPT EF MPT JOEJWJEVPT SFDPHJEPT FO MB CBTF EF
EBUPT MB PDVSSFODJB EF VO UJQP EF FWFOUP TF SFQJUF UPEPT MPT B±PT�

����� 7BSJBCMFT DPO GFDIB FYBDUB�

������� 1BSFT EF FWFOUPT DPOTFDVUJWPT�

-B UBCMB EF MB 'JHVSB ��� NVFTUSB MB UBTB EF JODJEFODJB EF MPT EJGFSFOUFT QBSFT EF UJQPT
EF FWFOUPT DPOTFDVUJWPT 	OºNFSP EF PDVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P EF FYQPTJDJ³O
USBT FM QSJNFS FWFOUP
� 7FNPT QPS FKFNQMP
 DPNP FM EJBHO³TUJDP EF %JBCFUFT FT TFHVJEP
JONFEJBUBNFOUF EFM EJBHO³TUJDP EF )5" FO MB NJTNB QFSTPOB 	BM NFOPT VOB WF[
 FO ����
DBTPT QPS DBEB ���� QFSTPOBT�B±P EF FYQPTJDJ³O USBT MB %JBCFUFT� %JDIP EF PUSP NPEP
 FO
���� QFSTPOBT TVDFEF BM NFOPT VOB WF[ FM QBS %JBC©UFT !)5" QPS DBEB ���� QFSTPOBT�B±P�
$PNQSPCBNPT RVF FM *3 FT FMFWBEP FO DBTJ UPEPT MPT QBSFT FO MPT RVF FM TFHVOEP FWFOUP FT
53"45-*1*%04 P )5"� $PNQSPCBNPT DPNP FM *3 FT CBKP FO DBTJ UPEPT MPT QBSFT FO MPT RVF
FM TFHVOEP FWFOUP FT "5&30@1&3 P "-$0)0-*4.0
 Z FT FMFWBEP FO MPT QBSFT FO MPT RVF
FM QSJNFSP FWFOUP FT "5&30@1&3� &O MB 5BCMB &�� EFM "Q©OEJDF & TF NVFTUSB JOGPSNBDJ³O
BEJDJPOBM EF MPT �� QBSFT DPO NBZPS *3 RVF TVDFEFO BM NFOPT � WFDFT� FWFOUP JOJDJBM
 FWFOUP
КOBM
 OºNFSP EF PDVSSFODJBT EF FTF QBS
 UJFNQP EF FYQPTJDJ³O BM SJFTHP
 *3 Z FM JOUFSWBMP EF
DPOКBO[B EF *3�

1PEFNPT SFQSFTFOUBS FTUB JOGPSNBDJ³O HS¡КDBNFOUF NFEJBOUF SFEFT EF DPOFYJ³O

JOEJDBOEP DBEB UJQP EF FWFOUP EF OVFTUSB CBTF EF EBUPT NFEJBOUF VO OPEP Z TF±BMBOEP
MBT USBOTJDJPOFT FOUSF QBSFT EF FWFOUPT NFEJBOUF ЛFDIBT� -B 'JHVSB ��� NVFTUSB MB UBTB EF
JODJEFODJB QBSB MPT EJGFSFOUFT QBSFT EF FWFOUPT DPOTFDVUJWPT QPS DBEB ���� QFSTPOBT�B±P�
1BSB FWJUBS PCUFOFS VOB NBSB±B JOJOUFMJHJCMF EF DPOFYJPOFT IFNPT КMUSBEP MB JOGPSNBDJ³O
SFQSFTFOUBOEP T³MP MPT EPT QBSFT EF NBZPS *3 QBSB DBEB OPEP JOJDJBM� 7FNPT DPNP FM QBS
)5"!53"45-*1*%04 UJFOF VOB *3 EF �� DBTPT QPS DBEB ���� QFSTPOBT�B±P
 FT EFDJS
 FM
EJBHO³TUJDP )5" FT TFHVJEP FO MB NJTNB QFSTPOB JONFEJBUBNFOUF EF VO EJBHO³TUJDP EF
53"45-*1*%04 FO �� DBTPT 	BM NFOPT VOB WF[
 QPS DBEB ���� QFSTPOBT�B±P� -B 'JHVSB ����
UBNCJ©O NVFTUSB NFEJBOUF VOB SFE EF DPOFYJPOFT MB UBTB EF JODJEFODJB EF MPT EJGFSFOUFT QBSFT
EF FWFOUPT DPOTFDVUJWPT QFSP SFQSFTFOUBOEP T³MP MPT EPT QBSFT EF NBZPS *3 QBSB DBEB OPEP
КOBM�
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'JHVSB ���� *3 EF MPT QBSFT EF FWFOUPT DPOTFDVUJWPT 	0DVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P
�

'JHVSB ���� 3FE EF DPOFYJPOFT EF MB *3 EF MPT QBSFT EF FWFOUPT DPOTFDVUJWPT DBMDVMBEB DPO MBT
GFDIBT DPNQMFUBT 	0DVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P
� 4³MP TF IB SFQSFTFOUBEP MPT EPT
QBSFT EF NBZPS *3 QBSB DBEB OPEP JOJDJBM�
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'JHVSB ����� 3FE EF DPOFYJPOFT EF MB *3 EF MPT QBSFT EF FWFOUPT DPOTFDVUJWPT DBMDVMBEB DPO
MBT GFDIBT DPNQMFUBT 	0DVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P
� 4³MP TF IB SFQSFTFOUBEP MPT
EPT QBSFT EF NBZPS *3 QBSB DBEB OPEP КOBM�

������� 1BSFT EF FWFOUPT DPOTFDVUJWPT Z OP DPOTFDVUJWPT�

-B UBCMB EF 'JHVSB ���� NVFTUSB MB UBTB EF JODJEFODJB QBSB MPT EJGFSFOUFT QBSFT EF UJQPT
EF FWFOUPT
 UBOUP DPOTFDVUJWPT DPNP OP DPOTFDVUJWPT
 QPS DBEB ���� QFSTPOBT�B±P� 7FNPT
DPNP FM EJBHO³TUJDP EF %JBCFUFT FT TFHVJEP FO DVBMRVJFS NPNFOUP EFM EJBHO³TUJDP EF )5"
FO MB NJTNB QFSTPOB FO ���� DBTPT 	BM NFOPT VOB WF[
 QPS DBEB ���� QFSTPOBT�B±P� &O MB
5BCMB &�� EFM "Q©OEJDF & TF NVFTUSB JOGPSNBDJ³O BEJDJPOBM EF MPT �� QBSFT DPO NBZPS *3�

-B 'JHVSB ���� NVFTUSB NFEJBOUF VOB SFE EF DPOFYJPOFT MB UBTB EF JODJEFODJB QBSB
EJGFSFOUFT QBSFT EF FWFOUPT
 UBOUP DPOTFDVUJWPT DPNP OP DPOTFDVUJWPT
 QPS DBEB ���� QFSTPOBT�
B±P� )FNPT КMUSBEP MB JOGPSNBDJ³O SFQSFTFOUBOEP T³MP MPT EPT QBSFT EF NBZPS *3 QBSB DBEB
OPEP JOJDJBM� 7FNPT DPNP FM QBS )5"!53"45-*1*%04 UJFOF VOB *3 EF �� DBTPT QPS DBEB
���� QFSTPOBT�B±P
 FT EFDJS
 FM EJBHO³TUJDP )5" FT TFHVJEP FO DVBMRVJFS NPNFOUP FO MB
NJTNB QFSTPOB EF VO EJBHO³TUJDP EF 53"45-*1*%04 FO �� DBTPT 	BM NFOPT VOB WF[
 QPS DBEB
���� QFSTPOBT�B±P� -B 'JHVSB ���� UBNCJ©O NVFTUSB MB UBTB EF JODJEFODJB EF MPT EJGFSFOUFT
QBSFT EF FWFOUPT DPOTFDVUJWPT Z OP DPOTFDVUJWPT QFSP SFQSFTFOUBOEP T³MP MPT EPT QBSFT EF
NBZPS *3 QBSB DBEB OPEP КOBM�

������� 5SJQMFUFT EF FWFOUPT DPOTFDVUJWPT Z OP DPOTFDVUJWPT�

&O FTUF BQBSUBEP OP JODMVJNPT MB UBCMB DPNQMFUB DPO MB 5BTB EF *ODJEFODJB EF UPEPT
MPT USJQMFUFT QPSRVF MB JOGPSNBDJ³O FT EFNBTJBEP FYUFOTB� 1PEFNPT FODPOUSBS VOB WFSTJ³O
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'JHVSB ����� *3 EF MPT QBSFT EF FWFOUPT DPOTFDVUJWPT Z OP DPOTFDVUJWPT DBMDVMBEB DPO MBT
GFDIBT DPNQMFUBT 	0DVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P
�

'JHVSB ����� 3FE EF DPOFYJPOFT EF MB *3 EF MPT QBSFT EF FWFOUPT DPOTFDVUJWPT Z OP DPOTFDVUJWPT
DBMDVMBEB DPO MBT GFDIBT DPNQMFUBT 	0DVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P
� 4³MP TF IB
SFQSFTFOUBEP MPT EPT QBSFT EF NBZPS *3 QBSB DBEB OPEP JOJDJBM�
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'JHVSB ����� 3FE EF DPOFYJPOFT EF MB *3 EF MPT QBSFT EF FWFOUPT DPOTFDVUJWPT Z OP DPOTFDVUJWPT
DBMDVMBEB DPO MBT GFDIBT DPNQMFUBT 	0DVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P
� 4³MP TF IB
SFQSFTFOUBEP MPT EPT QBSFT EF NBZPS *3 QBSB DBEB OPEP КOBM�

SFEVDJEB
 QBSB MPT �� USJQMFUFT DPO NBZPS *3
 FO MB 5BCMB &�� EFM "Q©OEJDF &�

-B 'JHVSB ���� NVFTUSB NFEJBOUF VOB SFE EF DPOFYJPOFT MB UBTB EF JODJEFODJB QBSB MPT
EJGFSFOUFT USJQMFUFT EF FWFOUPT
 UBOUP DPOTFDVUJWPT DPNP OP DPOTFDVUJWPT
 QPS DBEB ����
QFSTPOBT�B±P� &O MB HS¡КDB TF IBO SFQSFTFOUBEP UPEPT MPT UJQPT EF FWFOUP EF OVFTUSB CBTF
EF EBUPT
 DBEB VOP NFEJBOUF VO OPEP� .FEJBOUF ЛFDIBT EF EJGFSFOUF DPMPS JOEJDBNPT MPT
USJQMFUFT EF VO NJTNP JOEJWJEVP� 1BSB FWJUBS PCUFOFS VOB NBSB±B JOJOUFMJHJCMF EF DPOFYJPOFT

ZB RVF IBZ ���� USJQMFUFT EJGFSFOUFT
 EFCFNPT КMUSBS MPT SFTVMUBEPT Z RVFEBSOPT T³MP DPO MPT
RVF OPT QBSF[DBO N¡T JNQPSUBOUFT
 FO FTUF DBTP IFNPT VUJMJ[BEP FM TJHVJFOUF DSJUFSJP� QBSB
DBEB UJQP EF FWFOUP КOBM NPTUSBNPT T³MP FM USJQMFUF EF NBZPS *3 Z DPO BM NFOPT � PDVSSFODJBT�
7FNPT DPNP FM USJQMFUF 7"-76-01"5�"!$"3%*0@*42!)5" 	DPO ЛFDIBT SPKBT
 UJFOF
VOB *3 EF �� DBTPT QPS DBEB ���� QFSTPOBT�B±P
 FT EFDJS
 FM EJBHO³TUJDP 7"-76-01"5�" FT
TFHVJEP FO DVBMRVJFS NPNFOUP EF VO EJBHO³TUJDP EF $"3%*0@*42 Z FO DVBMRVJFS NPNFOUP
QPTUFSJPS EF )5" FO MB NJTNB QFSTPOB FO �� DBTPT 	BM NFOPT VOB WF[ FO FTB QFSTPOB
 QPS
DBEB ���� QFSTPOBT�B±P�
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'JHVSB ����� 3FE EF DPOFYJPOFT EF MB *3 EF MPT USJQMFUFT EF FWFOUPT DPOTFDVUJWPT Z OP
DPOTFDVUJWPT DBMDVMBEB DPO MBT GFDIBT DPNQMFUBT 	0DVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P
�
4³MP TF IB SFQSFTFOUBEP FM USJQMFUF DPO NBZPS *3 QBSB DBEB OPEP КOBM�

����� 4JNVMBDJ³O EF GFDIBT USVODBEBT B QBSUJS EF MBT FYBDUBT�

������� 1BSFT EF FWFOUPT DPOTFDVUJWPT Z OP DPOTFDVUJWPT�

$PO FM КO EF FWBMVBS MB NFUPEPMPH­B RVF IFNPT EFTBSSPMMBEP QBSB FM BO¡MJTJT EF
TFDVFODJBT DVBOEP MB JOGPSNBDJ³O UFNQPSBM FT BQSPYJNBEB P JODPNQMFUB SFQFUJNPT MPT BO¡MJTJT
BOUFSJPSFT DPO MBT NJTNBT WBSJBCMFT DPNQMFUBT
 QFSP GPS[BOEP FO FMMBT VOB NFOPS QSFDJTJ³O

QBSB MP DVBM
 USVODBNPT NBOVBMNFOUF MBT GFDIBT PSJHJOBMFT
 DPOTFSWBOEP T³MP FM B±P�

-B UBCMB EF MB 'JHVSB ����B NVFTUSB MB UBTB EF JODJEFODJB QBSB MPT EJGFSFOUFT QBSFT EF UJQPT
EF FWFOUPT
 UBOUP DPOTFDVUJWPT DPNP OP DPOTFDVUJWPT
 QPS DBEB ���� QFSTPOBT�B±P
 DBMDVMBEB
B QBSUJS EF GFDIBT TJNVMBEBT USVODBOEP MBT GFDIBT PSJHJOBMFT DPNQMFUBT� )FNPT JNQVUBEP MPT
EBUPT BTJHOBOEP B UPEBT MBT TFDVFODJBT ɔDBOEJEBUBTɕ HFOFSBEBT MB NJTNB QSPCBCJMJEBE EF
IBCFS PDVSSJEP SFBMNFOUF� 7FNPT DPNP FM EJBHO³TUJDP EF %JBCFUFT FT TFHVJEP FO DVBMRVJFS
NPNFOUP EFM EJBHO³TUJDP EF )5" FO MB NJTNB QFSTPOB FO ���� DBTPT 	BM NFOPT VOB WF[
 QPS
DBEB ���� QFSTPOBT�B±P� &O MB 5BCMB &�� EFM "Q©OEJDF & TF NVFTUSB JOGPSNBDJ³O BEJDJPOBM EF
MPT �� QBSFT DPO NBZPS *3 RVF TVDFEFO�

-B UBCMB EF MB 'JHVSB ����CNVFTUSB MBNJTNB JOGPSNBDJ³O QFSP BTJHOBOEP B MBT TFDVFODJBT
HFOFSBEBT QSPCBCJMJEBEFT B QBSUJS EF MBT GSFDVFODJBT PCUFOJEBT QSFWJBNFOUF EF MPT QBSFT EF
FWFOUPT JOUFSBOVBMFT� -PT SFTVMUBEPT PCUFOJEPT TPO QS¡DUJDBNFOUF JE©OUJDPT� &O MB 5BCMB &��
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TF NVFTUSB JOGPSNBDJ³O BEJDJPOBM EF MPT �� QBSFT DPO NBZPS *3�
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Event To

	C


'JHVSB ����� *3 EF MPT QBSFT EF FWFOUPT DPOTFDVUJWPT Z OP DPOTFDVUJWPT 	0DVSSFODJBT QPS DBEB
���� QFSTPOBT�B±P
� B
 .©UPEP BQSPYJNBEP DPO JNQVUBDJ³O BMFBUPSJB� C
 .©UPEP BQSPYJNBEP
DPO JNQVUBDJ³O VTBOEP MB QSPCBCJMJEBE B QSJPSJ JOUFSBOVBM�

1BSB QPEFS FWBMVBS FM FGFDUP EFM USVODBNJFOUP EF MBT GFDIBT JOEFQFOEJFOUFNFOUF EFM
N©UPEP EF JNQVUBDJ³O WPMWFNPT B DBMDVMBS FM *3 QFSP VUJMJ[BOEP TPMBNFOUF MPT JOEJWJEVPT
RVF OP IBO TVGSJEP NºMUJQMFT FWFOUPT JOUSBBOVBMFT
 FT EFDJS
 BRVFMMPT RVF OP UJFOFO B±PT
SFQFUJEPT
 OP FYJTUF JODFSUJEVNCSF FO FM PSEFO EF TVT FWFOUPT Z QPS MP UBOUP OP BQMJDBNPT
OJOHºO N©UPEP EF JNQVUBDJ³O� $PO MB JOGPSNBDJ³O EF FTUPT JOEJWJEVPT DPNQBSBNPT MPT *3
EF MPT QBSFT EF FWFOUPT 	UBOUP DPOTFDVUJWPT DPNP OP DPOTFDVUJWPT
 DBMDVMBEBT B QBSUJS EF
GFDIBT FYBDUBT
 'JHVSB ����B
 DPO MBT *3 DBMDVMBEBT B QBSUJS EF GFDIBT USVODBEBT
 'JHVSB ����C�
7FNPT DPNP FM *3 EFM QBS %JBCFUFT!)5" DBMDVMBEP DPO MBT GFDIBT FYBDUBT FT ����
 NJFOUSBT
RVF FM SFTVMUBEP BQSPYJNBEP DBMDVMBEP NFEJBOUF MBT GFDIBT USVODBEBT FT ���� QPS DBEB ����
QFSTPOBT�B±P� -B DPNQBSBDJ³O EF FTUPT SFTVMUBEPT DPO MPT PCUFOJEPT VUJMJ[BOEP MB JOGPSNBDJ³O
EF UPEPT MPT JOEJWJEVPT UBNCJ©O OPT QFSNJUF FWBMVBS FM FGFDUP EF EFTDBSUBS MB JOGPSNBDJ³O
JOUSBBOVBM�
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'JHVSB ����� *3 EF MPT QBSFT EF FWFOUPT DPOTFDVUJWPT Z OP DPOTFDVUJWPT 	0DVSSFODJBT QPS DBEB
���� QFSTPOBT�B±P
 VUJMJ[BOEP T³MP JOGPSNBDJ³O EF MBT QFSTPOBT TJO B±PT SFQFUJEPT� B
 $PO
GFDIBT FYBDUBT� C
 .©UPEP BQSPYJNBEP DPO GFDIBT USVODBEBT�

������� 5SJQMFUFT EF FWFOUPT DPOTFDVUJWPT Z OP DPOTFDVUJWPT�

&O FTUF BQBSUBEP OP JODMVJNPT MB UBCMB DPNQMFUB DPO MB 5BTB EF *ODJEFODJB EF UPEPT
MPT USJQMFUFT QPSRVF MB JOGPSNBDJ³O FT EFNBTJBEP FYUFOTB� 1PEFNPT FODPOUSBS VOB WFSTJ³O
SFEVDJEB
 QBSB MPT �� USJQMFUFT DPO NBZPS *3
 FO MB 5BCMB &�� EFM "Q©OEJDF &� &O FMMB TF NVFTUSB
MB *3 	QPS DBEB ���� QFSTPOBT�B±P
 EF MPT EJGFSFOUFT USJQMFUFT EF FWFOUPT
 UBOUP DPOTFDVUJWPT
DPNP OP DPOTFDVUJWPT
 DBMDVMBEB B QBSUJS EF GFDIBT TJNVMBEBT USVODBOEP MBT GFDIBT PSJHJOBMFT
DPNQMFUBT Z BTJHOBOEP B UPEBT MBT TFDVFODJBT QPTJCMFT MB NJTNB QSPCBCJMJEBE EF IBCFS
PDVSSJEP SFBMNFOUF�

-B 5BCMB &�� NVFTUSB MB *3 	QPS DBEB ���� QFSTPOBT�B±P
 EF MPT EJGFSFOUFT USJQMFUFT EF
FWFOUPT
 UBOUP DPOTFDVUJWPT DPNP OP DPOTFDVUJWPT
 DBMDVMBEB B QBSUJS EF GFDIBT TJNVMBEBT
USVODBOEP MBT GFDIBT PSJHJOBMFT DPNQMFUBT
 QFSP FTUB WF[ JNQVUB MPT EBUPT JOUSBBOVBMFT
VUJMJ[BOEP MBT GSFDVFODJBT PCUFOJEBT QSFWJBNFOUF EF MPT QBSFT EF FWFOUPT JOUFSBOVBMFT� 7FNPT
DPNP FM EJBHO³TUJDP 	BM NFOPT VOB WF[
 FO VOB NJTNB QFSTPOB EF %*"#&5&4 TFHVJEP FO
DVBMRVJFS NPNFOUP EF PUSP EJBHO³TUJDP %*"#&5&4 Z MVFHP EF 53"45-*1*%04 UJFOF VO *3
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EF ����� DBTPT QPS DBEB ���� QFSTPOBT�B±P
 DPO VO JOUFSWBMP EF DPOКBO[B EFM ��� FOUSF ����
B ������

����� 7BSJBCMFT DPO GFDIB USVODBEB�

������� 1BSFT EF FWFOUPT DPOTFDVUJWPT Z OP DPOTFDVUJWPT�

&O FTUF BQBSUBEP NPTUSBNPT FM SFTVMUBEP EF DBMDVMBS MB 5BTB EF *ODJEFODJB EF MPT
EJGFSFOUFT QBSFT EF FWFOUPT RVF BQBSFDFO SFDPHJEPT FO MB CBTF EF EBUPT DPO MB GFDIB USVODBEB�
1BSB SFBMJ[BS MPT BO¡MJTJT VUJMJ[BNPT FM BMHPSJUNP BMUFSOBUJWP -JTUBEP '��
 RVF IBDF VTP EF
SFTVMUBEPT UF³SJDPT QSFDBMDVMBEPT FO "QBSUBEP ������� QBSB TJNQMJКDBS MPT D¡MDVMPT Z OPT
QFSNJUF FGFDUVBSMPT JODMVTP DVBOEP FM OºNFSP EF FWFOUPT EF DBEB JOEJWJEVP FT NVZ FMFWBEP�
&M UJFNQP OFDFTBSJP QBSB PCUFOFS MPT SFTVMUBEPT IB TJEP EF � IPSBT�

-B UBCMB EF MB 'JHVSB ���� NVFTUSB MB UBTB EF JODJEFODJB QBSB MPT EJGFSFOUFT QBSFT EF
UJQPT EF FWFOUPT
 UBOUP DPOTFDVUJWPT DPNP OP DPOTFDVUJWPT
 QPS DBEB ���� QFSTPOBT�B±P
RVF BQBSFDFO SFDPHJEPT FO MB CBTF EF EBUPT DPO MB GFDIB USVODBEB� )FNPT JNQVUBEP MPT
EBUPT BTJHOBOEP B UPEBT MBT TFDVFODJBT QPTJCMFT MB NJTNB QSPCBCJMJEBE EF IBCFS PDVSSJEP
SFBMNFOUF� 7FNPT DPNP MB NBZPS­B EF MPT QBSFT FO MPT RVF FM TFHVOEP FWFOUP FT )5"
 (3*1& P
53"45-*1*%04 UJFOFO WBMPSFT EF *3 FMFWBEPT� &TUP TF DPSSFTQPOEF DPO VOB NBZPS GSFDVFODJB
EF FTPT USFT UJQPT EF FWFOUPT FO MB CBTF EF EBUPT� 4JO FNCBSHP
 MPT QBSFT DVZP QSJNFS FWFOUP
FT )5"
 (3*1& P 53"45-*1*%04 OP UJFOFO FO HFOFSBM VO *3 NBZPS RVF FM SFTUP EF QBSFT�

0CTFSWBNPT BEFN¡T RVF MB NBZPS­B EF MPT QBSFT FO MPT RVF FM FWFOUP КOBM FT JHVBM BM
FWFOUP JOJDJBM
 DPSSFTQPOEJFOUFT B MB EJBHPOBM EF MB UBCMB
 UJFOFO WBMPSFT EF *3 DFSDBOPT
B MB VOJEBE 	���� PDVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P
 Z NVDIP N¡T BMUPT RVF FM
SFTUP EF QBSFT� &T EFDJS
 MB NBZPS­B EF MBT PDVSSFODJBT EF VO FWFOUP TPO TFHVJEBT FO BMHºO
NPNFOUP QPS OVFWBT PDVSSFODJBT EFM NJTNP UJQP EF FWFOUP� -B QSJODJQBM FYDFQDJ³O FT FM
QBS $0-&45&30-!$0-&45&30-
 DVZP *3 FT EF ��� PDVSSFODJBT QPS DBEB ���� QFSTPOBT�
B±P� /³UFTF FM WBMPS EF *3 QVFEF TFS TVQFSJPS B ���� DVBOEP PDVSSFO NºMUJQMFT FWFOUPT
JOUSBBOVBMFT�
 BVORVF FTUP OP MMFHB B TVDFEFS DPO OJOHVOP EF MPT QBSFT RVF IFNPT BOBMJ[BEP
EFCJEP B RVF UBNCJ©O FYJTUFO NVDIPT JOEJWJEVPT FO MPT RVF FM OºNFSP EF PDVSSFODJBT FT CBKP
P FM UJFNQP EF FYQPTJDJ³O BMUP�

� QPS FKFNQMP
 TJ VOB QFSTPOB TVGSJFTF FM FWFOUP )5" FO FM B±P ���� Z MPT FWFOUPT )5" Z "$7 FO FM
����
 TJ T³MP DPOTJEFSBTFNPT B FTB QFSTPOB
 FM *3 EFM QBS )5"!"$7 TFS­B EF ���
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'JHVSB ����� *3 EF MPT QBSFT EF FWFOUPT DPOTFDVUJWPT Z OP DPOTFDVUJWPT DBMDVMBEPT B QBSUJS EF
MBT WBSJBCMFT DPO GFDIBT USVODBEBT 	0DVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P
�
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-B 'JHVSB ���� NVFTUSB MB SFE EF DPOFYJPOFT DPOTUSVJEB DPO MB UBTB EF JODJEFODJB 	QPS
DBEB ���� QFSTPOBT�B±P
 EF MPT EJGFSFOUFT QBSFT EF FWFOUPT
 UBOUP DPOTFDVUJWPT DPNP OP
DPOTFDVUJWPT� )FNPT КMUSBEP MB JOGPSNBDJ³O SFQSFTFOUBOEP T³MP MPT EPT QBSFT EF NBZPS *3
QBSB DBEB OPEP JOJDJBM Z FYDMVZFOEP BRVFMMPT FO MPT RVF FWFOUP JOJDJBM Z КOBM TPO EFM NJTNP
UJQP� 7FNPT DPNP FO MB NBZPS­B EF MPT DBTPT MPT QBSFT EF FWFOUPT DPO NBZPS *3 UJFOFO DPNP
FWFOUP КOBM )5" P (3*1&�

'JHVSB ����� 3FE EF DPOFYJPOFT EF MB *3 EF MPT QBSFT EF FWFOUPT DPOTFDVUJWPT Z OP DPOTFDVUJWPT
	0DVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P
� 4F IBO SFQSFTFOUBEP MPT EPT QBSFT EF NBZPS *3
QBSB DBEB OPEP JOJDJBM
 FYDFQUP BRVFMMPT FO MPT RVF OPEP JOJDJBM Z КOBM DPJODJEFO�

-B 'JHVSB ���� UBNCJ©O NVFTUSB MB UBTB EF JODJEFODJB EF MPT EJGFSFOUFT QBSFT EF FWFOUPT
DPOTFDVUJWPT Z OP DPOTFDVUJWPT QFSP SFQSFTFOUBOEP T³MP MPT EPT QBSFT EF NBZPS *3 QBSB DBEB
OPEP КOBM
 EF OVFWP FYDMVZFOEP BRVFMMPT FO MPT RVF FWFOUP JOJDJBM Z КOBM TPO EFM NJTNP
UJQP� &O FTUF DBTP OP PCTFSWBNPT VOB EPNJOBODJB UBO DMBSB EF OJOHºO UJQP EF FWFOUP
 BVORVF
QPEFNPT WFS RVF FO MB NBZPS­B EF MPT DBTPT MPT QBSFT EF FWFOUPT DPO NBZPS *3 UJFOFO DPNP
FWFOUP JOJDJBM "5&30@1&3 P */4'@$"3%�

&O MB 5BCMB &�� EFM "Q©OEJDF & TF NVFTUSB JOGPSNBDJ³O BEJDJPOBM EF MPT �� QBSFT DPO
NBZPS *3�



$"1�56-0 �� 3&46-5"%04 ���

.

.

'JHVSB ����� 3FE EF DPOFYJPOFT EF MB *3 EF MPT QBSFT EF FWFOUPT DPOTFDVUJWPT Z OP DPOTFDVUJWPT
	0DVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P
� 4F IBO SFQSFTFOUBEP MPT EPT QBSFT EF NBZPS *3
QBSB DBEB OPEP КOBM
 FYDFQUP BRVFMMPT FO MPT RVF OPEP JOJDJBM Z КOBM DPJODJEFO�

������� 5SJQMFUFT EF FWFOUPT DPOTFDVUJWPT Z OP DPOTFDVUJWPT�

&O FTUF BQBSUBEP NPTUSBNPT FM SFTVMUBEP EF DBMDVMBS MB 5BTB EF *ODJEFODJB EF MPT
EJGFSFOUFT USJQMFUFT EF FWFOUPT
 UBOUP DPOTFDVUJWPT DPNP OP DPOTFDVUJWPT RVF BQBSFDFO
SFDPHJEPT FO MB CBTF EF EBUPT DPO MB GFDIB USVODBEB� )FNPT JNQVUBEP MPT EBUPT BTJHOBOEP B
UPEBT MBT TFDVFODJBT QPTJCMFT MB NJTNB QSPCBCJMJEBE EF IBCFS PDVSSJEP SFBMNFOUF� 6UJMJ[BNPT
FM BMHPSJUNP -JTUBEP '��
 RVF IBDF VTP EF SFTVMUBEPT UF³SJDPT QSFDBMDVMBEPT FO"QBSUBEP �������
QBSB TJNQMJКDBS MPT D¡MDVMPT�

/P JODMVJNPT MB UBCMB DPNQMFUB DPO MPT WBMPSFT EF *3 QBSB UPEPT MPT USJQMFUFT QPSRVF MB
JOGPSNBDJ³O FT EFNBTJBEP FYUFOTB� 1PEFNPT FODPOUSBS VOB WFSTJ³O SFEVDJEB
 QBSB MPT ��
USJQMFUFT DPO NBZPS *3
 FO MB 5BCMB &�� EFM "Q©OEJDF &�

-B 'JHVSB ���� NVFTUSB MB SFE EF DPOFYJPOFT DPOTUSVJEB DPO MB UBTB EF JODJEFODJB 	QPS
DBEB ���� QFSTPOBT�B±P
 EF MPT EJGFSFOUFT USJQMFUFT EF FWFOUPT
 UBOUP DPOTFDVUJWPT DPNP OP
DPOTFDVUJWPT RVF BQBSFDFO SFDPHJEPT FO MB CBTF EF EBUPT DPO MB GFDIB USVODBEB� )FNPT КMUSBEP
MB JOGPSNBDJ³O SFQSFTFOUBOEP T³MP FM USJQMFUF DPO NBZPS *3 QBSB DBEB OPEP КOBM FYDMVZFOEP
BRVFMMPT FO MPT RVF FWFOUP JOJDJBM Z КOBM TPO EFM NJTNP UJQP� 7FNPT RVF QBSB MB NBZPS­B
EF MPT USJQMFUFT MB *3 FT DFSDBOB B ���� PDVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P� &M NBZPS *3
DPSSFTQPOEF BM USJQMFUF $0-&45&30-!$0-&45&30-!$"3%*0@*42
 DPO VO WBMPS EF ����
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PDVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P� /³UFTF RVF QVFEF IBCFS WBMPSFT EF *3 TVQFSJPSFT B
���� DVBOEP FYJTUFO NºMUJQMFT PDVSSFODJBT JOUSBBOVBMFT�

'JHVSB ����� 3FE EF DPOFYJPOFT EF MB *3 EF MPT USJQMFUFT EF FWFOUPT DPOTFDVUJWPT Z OP
DPOTFDVUJWPT 	0DVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P
� 4³MP TF IB SFQSFTFOUBEP FM USJQMFUF
DPO NBZPS *3 QBSB DBEB OPEP КOBM� 4F IBO FYDMVJEP MPT USJQMFUFT DVZP FWFOUP JOJDJBM FT EFM
NJTNP UJQP RVF FM FWFOUP КOBM�

����� $PNQBSBDJ³O EF MPT SFTVMUBEPT PCUFOJEPT DPO MPT EJGFSFOUFT N©UP�
EPT BQMJDBEPT B MBT WBSJBCMFT DPO GFDIBT FYBDUBT�

$PO FM КOEF DVBOUJКDBS MBT EJTDSFQBODJBT FOUSF MPT SFTVMUBEPT PCUFOJEPT DPO MPT EJGFSFOUFT
N©UPEPT EFTBSSPMMBEPT QSPQPOFNPT DBMDVMBS B
 MB NFEJB EF MBT EJGFSFODJBT EF MPT *3 FOUSF
QBSFT EF FWFOUPT FRVJWBMFOUFT ⇡8 5 ('4B�, '4B⌫) =

Õ#
8=1 (�'⌫8��'�8 )

# Z C
 MB NFEJB DVBES¡UJDB EF

MBT EJGFSFODJBT EF MPT *3� ⇠D03('4B�, '4B⌫) =
qÕ#

8=1 (�'⌫8��'�8 )2

# � &O MB 5BCMB ���� SFTVNJNPT
FTBT EJTDSFQBODJBT DBMDVMBEBT DPO MBT WBSJBCMFT RVF BQBSFDFO DPO MB GFDIB DPNQMFUB FO MB CBTF
EF EBUPT EFM "SFB�� EF .BESJE� 5PEBT MBT FOUSBEBT EF MB UBCMB TF SFКFSFO BM BO¡MJTJT EF QBSFT
EF FWFOUPT UBOUP DPOTFDVUJWPT DPNP OP DPOTFDVUJWPT
 FYDFQUP MB FOUSBEB 	�

 FO MB RVF MPT
D¡MDVMPT TF IBO SFBMJ[BEP VUJMJ[BOEP TPMBNFOUF MPT FWFOUPT DPOTFDVUJWPT� 1PEFNPT WFS MPT
SFTVMUBEPT PCUFOJEPT VUJMJ[BOEP� GFDIBT FYBDUBT WT GFDIBT FYBDUBT QFSP T³MP MBT QFSTPOBT
TJO NºMUJQMFT FWFOUPT JOUSBBOVBMFT
 GFDIBT FYBDUBT WT GFDIBT USVODBEBT DPO JNQVUBDJ³O
TJNQMF
 GFDIBT FYBDUBT WT GFDIBT USVODBEBT DPO JNQVUBDJ³O VUJMJ[BOEP QSPCBCJMJEBE JOUFSBOVBM

GFDIBT FYBDUBT WT GFDIBT FYBDUBT QFSP VUJMJ[BOEP T³MP FWFOUPT DPOTFDVUJWPT
 T³MP QFSTPOBT
TJO NºMUJQMFT FWFOUPT JOUSBBOVBMFT WT GFDIBT USVODBEBT QFSP T³MP MBT QFSTPOBT TJO NºMUJQMFT
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FWFOUPT JOUSBBOVBMFT
 GFDIBT USVODBEBT F JNQVUBDJ³O TJNQMF WT GFDIBT USVODBEBT F JNQVUBDJ³O
VUJMJ[BOEP QSPCBCJMJEBE JOUFSBOVBM�

5BCMB ����� $PNQBSBDJ³O EF MPT SFTVMUBEPT EF MPT EJGFSFOUFT N©UPEPT VUJMJ[BEPT QBSB DBMDVMBS
MB *3 EF MPT QBSFT EF FWFOUPT� B
.FEJB EF MBT EJGFSFODJBT� C
.FEJB DVBES¡UJDB EF MBT EJGFSFODJBT�

.©UPEP� .©UPEP� ⇡8 5 (0) ⇠D03(1)

&9"$50 &9"$50 4*/ .6-5*1-&4 �������� ��������
&9"$50 "1309� 4*.1-& �������� �������
&9"$50 "1309� $0/ 130#� */5&3"/6"- �������� �������
&9"$50 &9"$50 4�-0 $0/4&$65*704 	�
 �������� �������
&9"$50 4*/ .6-5*1-&4 "1309� 4*/ .6-5*1-&4 �������� �������
"1309� 4*.1-& "1309� $0/ 130#� */5&3"/6"- ������� �������

-B QSFTFODJB EF BMHVOBT *3 DPO WBMPS OVMP JNQJEF FM D¡MDVMP EF MBT WBSJBDJPOFT SFMBUJWBT
P QPSDFOUVBMFT
 RVF BSSPKBS­BO WBMPSFT JOКOJUPT� 1PS FMMP IFNPT PQUBEP QPS DBMDVMBS MBT
EJGFSFODJBT BCTPMVUBT� -B 5BCMB ���� SFTVNF MBT NFEJBT Z MBT NFEJBT DVBES¡UJDBT EF MBT
EJGFSFODJBT EF MBT *3 EF MPT USJQMFUFT DBMDVMBEBT DPO MPT EJGFSFOUFT N©UPEPT EFTBSSPMMBEPT�
GFDIBT FYBDUBT WT GFDIBT USVODBEBT DPO JNQVUBDJ³O TJNQMF
 GFDIBT FYBDUBT WT GFDIBT USVODBEBT
DPO JNQVUBDJ³O VUJMJ[BOEP QSPCBCJMJEBE JOUFSBOVBM
 GFDIBT USVODBEBT F JNQVUBDJ³O TJNQMF WT
GFDIBT USVODBEBT F JNQVUBDJ³O VUJMJ[BOEP QSPCBCJMJEBE JOUFSBOVBM�

5BCMB ����� $PNQBSBDJ³O EF MPT SFTVMUBEPT EF MPT EJGFSFOUFT N©UPEPT VUJMJ[BEPT QBSB DBMDVMBS
MB *3 EF MPT USJQMFUFT EF FWFOUPT� B
 .FEJB EF MBT EJGFSFODJBT� C
 .FEJB DVBES¡UJDB EF MBT
EJGFSFODJBT�

.©UPEP� .©UPEP� %JG $VBE

&9"$50 "1309� 4*.1-& ������� ��������
&9"$50 "1309� $0/ 130#� */5&3"/6"- ������� ��������
"1309� 4*.1-& "1309� $0/ 130#� */5&3"/6"- �������� �������
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&O MB QSJNFSB QBSUF EF FTUB UFTJT IFNPT FYQMPSBEP EJGFSFOUFT N©UPEPT QBSB QPEFS
JEFOUJКDBS FКDJFOUFNFOUF RV© GBDUPSFT FTU¡O SFMBDJPOBEPT DPO MB QSFTFODJB EF NJTTJOH EBUB

FO MBT WBSJBCMFT SFDPHJEBT FO CBTFT EF EBUPT N©EJDBT EF HSBO UBNB±P� 1BSB FMMP VUJMJ[BNPT
NPEFMPT EF SFHSFTJ³O MPH­TUJDB DPO FGFDUPT BMFBUPSJPT
 Z MPT IFNPT BQMJDBEP B MB CBTF EF
EBUPT EFM TFSWJDJP QºCMJDP EF TBMVE EFM "SFB�� EF .BESJE
 RVF DPOUJFOF JOGPSNBDJ³O SFDPHJEB
EVSBOUF TJFUF B±PT B DBTJ VO DVBSUP EF NJMM³O EF QFSTPOBT�

$PNP QBTP QSFWJP BOUFT EF BOBMJ[BS FO EFUBMMF MPT SFTVMUBEPT FTUBE­TUJDPT EF DBEBNPEFMP
EF SFHSFTJ³O IFNPT MMFWBEP B DBCP VO FTUVEJP QBSB DVBOUJКDBS MB NFNPSJB Z UJFNQP OFDFTBSJPT
QBSB FM DBMDVMP EF DBEB NPEFMP FO GVODJ³O EFM UBNB±P EF MPT EBUPT
 MBT MJCSFS­BT Z FM N©UPEP
EF QBSUJDJPOBNJFOUP VUJMJ[BEPT�

-PT BO¡MJTJT SFBMJ[BEPT NVFTUSBO RVF MB DBOUJEBE EF NFNPSJB OFDFTBSJB DSFDF
S¡QJEBNFOUF DPO FM UBNB±P EF MB CBTF EF EBUPT FTUVEJBEB
 5BCMB ���� -PT NPEFMPT RVF NFOPT
NFNPSJB DPOTVNFO EVSBOUF FM BKVTUF EFM DPOKVOUP DPNQMFUP EF MPT EBUPT TPO FM NPEFMP
EF FGFDUPT BMFBUPSJPT QPS DFOUSPT 	�]&"1

 TFHVJEP EFM NPEFMP EF FGFDUPT КKPT 	&"1
� "
DPOUJOVBDJ³O BQBSFDF FM NPEFMP EF FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT BOJEBEPT B TV DFOUSP
N©EJDP 	�]&"1�*%

 Z QPS ºMUJNP
 WFNPT RVF FM NPEFMP RVF N¡T NFNPSJB DPOTVNF FT FM EF
FGFDUPT BMFBUPSJPT QPS JOEJWJEVPT OP BOJEBEBT B TV DFOUSP 	�]*%
�

-B NFNPSJB VUJMJ[BEB QPS MB MJCSFS­B MNF�
 DPOTJEFSBEB FM FTU¡OEBS QBSB BKVTUBS NPEFMPT
DPO FGFDUPT BMFBUPSJPT FO 3
 DSFDF FYQPOFODJBMNFOUF
 MMFHBOEP JODMVTP B IBDFS RVF TF DVFMHVF FM
QSPHSBNB DVBOEP FM OºNFSP EF КMBT BOBMJ[BEBT FT TVQFSJPS B ����� FO FM NPEFMP 	�]&"1�*%

P EF ������ FO FM NPEFMP 	�]&"1
� &M NPEFMP 	�]*%
 QSPEVD­B FSSPSFT DPO MNF� QBSB UBNB±PT
JODMVTP NFOPSFT QPS MP RVF OP TF IB JODMVJEP FO MPT SFTVMUBEPT� 1PS FMMP
 GVF OFDFTBSJP CVTDBS
BMUFSOBUJWBT
 FODPOUSBOEP КOBMNFOUF MB MJCSFS­B FYQFSJNFOUBM HMNN5.#
 HSBDJBT B MB DVBM IB
TJEP QPTJCMF BOBMJ[BS MPT NPEFMPT QSPQVFTUPT�

-B GVODJ³O HMN QFSNJUF BOBMJ[BS FM DPOKVOUP DPNQMFUP EF MPT EBUPT QFSP OP UJFOF FO
DVFOUB MPT FGFDUPT BMFBUPSJPT� $PO FMMB IFNPT JODMVJEP MB WBSJBCMF DFOUSP 	&"1
 DPNP FGFDUP КKP

PCUFOJFOEP VO JOUFSDFQUP QBSB DBEB DFOUSP� /P IB TJEP QPTJCMF JODMVJS MB WBSJBCMF JOEJWJEVPT
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	*%
 QPS UFOFS VO OºNFSP EFNBTJBEP FMFWBEP EF WBMPSFT�

&M BKVTUF EFNPEFMPT JOEFQFOEJFOUFT FO DBEB QBSUJDJ³O BMFBUPSJB EF MPT EBUPT Z FM QPTUFSJPS
NFUBBO¡MJTJT EF MPT SFTVMUBEPT VUJMJ[B VOBT �� WFDFT NFOPT NFNPSJB RVF FM BO¡MJTJT EF UPEPT
MPT EBUPT TJNVMU¡OFBNFOUF� )FNPT GSBHNFOUBEP MB CBTF EF EBUPT FO �� QBSUJDJPOFT BMFBUPSJBT

IBDJFOEP DPJODJEJS FTUB DBOUJEBE DPO FM OºNFSP EF DFOUSPT N©EJDPT QBSB RVF MB DPNQBSBDJ³O
EF MPT SFTVMUBEPT SFTVMUF N¡T OBUVSBM� &O GVUVSPT FTUVEJPT FO MPT RVF TPMBNFOUF TFB OFDFTBSJP
BOBMJ[BS MPT EBUPT FO QBSUJDJPOFT BKVTUBSFNPT TV OºNFSP FO GVODJ³O EFM UBNB±P EF MPT EBUPT
Z MB NFNPSJB EJTQPOJCMF�

&M UJFNQP OFDFTBSJP QBSB SFBMJ[BS MPT BKVTUFT DSFDF S¡QJEBNFOUF DPO FM OºNFSP EF КMBT
BOBMJ[BEP
 5BCMB ���� &M NPEFMP N¡T S¡QJEP EF DBMDVMBS FT FM NPEFMP TJNQMF
 B DPOUJOVBDJ³O MPT
NPEFMPT DPO FGFDUPT BMFBUPSJPT QPS DFOUSPT 	JHOPSBOEP MPT JOEJWJEVPT

 MVFHP MPT NPEFMPT DPO
FGFDUPT BMFBUPSJPT QPS QFSTPOBT BOJEBEBT EFOUSP EF DBEB DFOUSP Z QPS ºMUJNP
 MPT NPEFMPT RVF
UJFOFO FO DVFOUB MBT NFEJEBT SFQFUJEBT QPS QFSTPOBT QFSP TJO BOJEBS BM DFOUSP
 RVF SFTVMUBO
TFS FYUSFNBEBNFOUF MFOUPT� &O HFOFSBM
 MB MJCSFS­B HMNN5.# SFTVMUB TFS N¡T S¡QJEB RVF MNF�
FYDFQUP QBSB FM NPEFMP DPO FGFDUPT BMFBUPSJPT QPS DFOUSPT
 QFSP FTUB ºMUJNB T³MP FT VUJMJ[BCMF
DVBOEP FM OºNFSP EF КMBT BOBMJ[BEBT OP TVQFSB MPT �������

&M BO¡MJTJT EF MPT EBUPT QBSUJDJPOBEPT IB NPTUSBEP TFS
 QBSB FM SBOHP EF UBNB±PT
FTUVEJBEP
 FOUSF VOB Z DJODP WFDFTN¡T S¡QJEP RVF FM BO¡MJTJT TJNVMU¡OFP EFM DPOKVOUP DPNQMFUP
EF MPT EBUPT
 PCUFOJ©OEPTF MBT NBZPSFT EJGFSFODJBT DVBOEP MPT EBUPT PSJHJOBMFT OP DBCFO FO
NFNPSJB 3".�

-BT NFEJDJPOFT QBSB MPT NPEFMPT QBSUJDJPOBEPT TF IBO SFBMJ[BEP VUJMJ[BOEP VO T³MP
OºDMFP EFM PSEFOBEPS ZB RVF OVFTUSB QSJPSJEBE FSB NJOJNJ[BS MB DBOUJEBE EF NFNPSJB
VUJMJ[BEB� &M VTP EF N¡T IJMPT 	VO N¡YJNP EF DVBUSP FO FM OVFTUSP PSEFOBEPS
 QFSNJUF
SFEVDJS FM UJFNQP EF D¡MDVMP QFSP NVMUJQMJDB MB DBOUJEBE EF NFNPSJB OFDFTBSJB�

-PT BMHPSJUNPT VUJMJ[BEPT QBSB DPNQVUBS NPEFMPT EF SFHSFTJ³O DPO FGFDUPT BMFBUPSJPT
VUJMJ[BO HSBOEFT DBOUJEBEFT EF NFNPSJB Z TPO NVZ MFOUPT
 N¡T DVBOUP NBZPS TFB FM UBNB±P
EF MPT EBUPT� "VORVF MB VUJMJ[BDJ³O EF MB MJCSFS­B HMNN5.# IJ[P QPTJCMF FM D¡MDVMP EF MPT
NPEFMPT N¡T DPNQMFKPT UBNCJ©O GVF OFDFTBSJP GPS[BS B 3 QBSB RVF VUJMJ[BTF FM EJTDP 44%
DPNP TJ GVFTF NFNPSJB 3".� 1FSP FTUB TPMVDJ³O UBNCJ©O FT MJNJUBEB
 OP FT FTDBMBCMF Z FT
NVZ MFOUB
 BMHVOPT EF MPT D¡MDVMPT SFBMJ[BEPT EVSBO FO UPSOP B VO E­B�
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&TUPT SFTVMUBEPT QSFMJNJOBSFT KVTUJКDBO MB OFDFTJEBE EF FYQMPSBS OVFWPT N©UPEPT QBSB
BCPSEBS FM BO¡MJTJT EF MPT EBUPT� )FNPT QSPQVFTUP QBSUJDJPOBSMPT EF EPT GPSNBT EJGFSFOUFT�
QPS DFOUSPT N©EJDPT Z BMFBUPSJBNFOUF
 SFBMJ[BOEP MPT BO¡MJTJT JOEFQFOEJFOUFNFOUF FO DBEB
CMPRVF EF EBUPT
 VOJКDBOEP QPTUFSJPSNFOUF MPT SFTVMUBEPT NFEJBOUF VO NFUBBO¡MJTJT QBSB
DBEB WBSJBCMF� &M QBSUJDJPOBNJFOUP EF MPT EBUPT FO �� CMPRVFT OPT IB QFSNJUJEP EJWJEJS MB
NFNPSJB OFDFTBSJB QBSB FM BKVTUF EF MPT NPEFMPT N¡T DPNQMFKPT FOUSF � Z EJWJEJS FM UJFNQP
UPUBM EF D¡MDVMP FOUSF ��� -B VUJMJ[BDJ³O EF VO OºNFSP NBZPS EF CMPRVFT
 EF NFOPS UBNB±P

QFSNJUJS­B SFEVDJS BºO N¡T FM UJFNQP Z MB NFNPSJB OFDFTBSJPT B DPTUB EF SFEVDJS MB QSFDJTJ³O
EF MPT SFTVMUBEPT Z HFOFSBS N¡T QSPCMFNBT EF DPOWFSHFODJB�

&O FM "QBSUBEP ����� TF NVFTUSBO FO EFUBMMF MPT SFTVMUBEPT PCUFOJEPT BM BOBMJ[BS FM
DPOKVOUP DPNQMFUP EF MPT EBUPT� &M NPEFMP DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT BOJEBEPT
B MPT DFOUSPT
 5BCMB ���
 NVFTUSB RVF MB PEET SBUJP EF NJTTJOHT FO FM 1&40 FT ������ 	? < 10�16

QBSB MB DPWBSJBCMF 4&90 	GSFOUF B IPNCSFT

 ����� 	? < 10�16
 QBSB &953"/+&30 	GSFOUF B
OBDJPOBMFT

 ����� 	? < 10�16
 QBSB &%"% 	QPS B±P

 ����� 	? < 10�16
 QBSB 1".&%
 �����
	? < 10�16
 QBSB 1"&/' Z ����� 	? < 10�16
 QBSB :&"3 	QPS B±P
� /³UFTF RVF UPNBNPT DPNP
OJWFMFT EF SFGFSFODJB QBSB MB SFHSFTJ³O :&"3 ����
 &%"% ��
 1&40 ��
 1".&% ��
 1"&/' ��
Z 104."4 �� &M D¡MDVMP EF MB '2 NBSHJOBM Z DPOEJDJPOBM OPT QFSNJUF WFS RVF MPT FGFDUPT КKPT
EFM NPEFMP FYQMJDBO FM ����� EF MB WBSJBCJMJEBE EF MBT PEET EF UFOFS NJTTJOH FO MB WBSJBCMF
1&40� &M GBDUPS DFOUSP
 DPOTJEFSBEP FGFDUP BMFBUPSJP
 FYQMJDB PUSP ���� EF MB WBSJBCJMJEBE

NJFOUSBT RVF FM GBDUPS JOEJWJEVP FYQMJDB FM ������

0CUFOFNPT SFTVMUBEPT QBSFDJEPT QBSB MPT DPFКDJFOUFT EF MBT WBSJBCMFT
 DPO EJGFSFODJBT
JOGFSJPSFT BM ��
 QBSB FM NPEFMP DPO FGFDUPT BMFBUPSJPT DPO JOEJWJEVPT OP BOJEBEPT BM DFOUSP
N©EJDP
 Z MPT Q�WBMPSFT TPO DBTJ JE©OUJDPT� -BT EJGFSFODJBT FOUSF FM NPEFMP EF JOEJWJEVPT
BOJEBEPT B TV DFOUSP Z FM NPEFMP EF JOEJWJEVPT TJO BOJEBS QVFEFO TFS EFCJEBT B RVF FM
QSJNFSP BTVNF RVF MPT JOEJWJEVPT QFSUFOFDFO TJFNQSF BM NJTNP DFOUSP N©EJDP
 RVF UJFOF
NFOPT HSBEPT EF MJCFSUBE P BM NPEP FO RVF BGFDUBO PUSBT WBSJBCMFT EF DPOGVTJ³O�

&M NPEFMP DPO FGFDUPT BMFBUPSJPT RVF BEFN¡T JODMVZF 104."4 Z MPT U©SNJOPT EF
JOUFSBDDJ³O EF 1".&% Z 1"&/' DPO :&"3 NVFTUSB SFTVMUBEPT TJNJMBSFT Z BEFN¡T OPT
JOEJDB RVF FM FGFDUP EF 1".&% EJTNJOVZF MJHFSBNFOUF B MP MBSHP EF MPT B±PT
 NJFOUSBT RVF
1"&/' BQFOBT DBNCJB� -B PEET SBUJP EF NJTTJOHT FO MB WBSJBCMF 1&40 FT ���� QBSB 104."4
	QPS VOJEBE RVF JODSFNFOUB 104."4

 QPSDFOUBKF EF QBDJFOUFT DPO FEBE NBZPS P JHVBM B ��
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B±PT FO FTF DFOUSP N©EJDP�

-PT SFTVMUBEPT PCUFOJEPT FO MPTNPEFMPT RVF OP JODMVZFO FM GBDUPS JOEJWJEVP
 *%
 TPONVZ
TJNJMBSFT FOUSF T­
 IBTUB FM DVBSUP E­HJUP
 QFSP EJGFSFOUFT B MPT PCUFOJEPT DVBOEP JODMV­BNPT
*%� -B JODMVTJ³O EF MPT FGFDUPT BMFBUPSJPT QBSB *% FRVJWBMF B DPOTJEFSBS RVF MB QSFTFODJB EF
NJTTJOHT FO MPT EBUPT EF VOB QFSTPOB QVFEF FTUBS SFMBDJPOBEB DPO FMMB
 FT EFDJS
 DPO GBDUPSFT
JOUS­OTFDPT B MB QFSTPOB OP JODMVJEPT ZB FYQM­DJUBNFOUF FO FM NPEFMP
 DPNP QPS FKFNQMP

FM QBSFOUFTDP DPO FM N©EJDP
 FM BUSBDUJWP G­TJDP
 MB SFMJHJ³O
 BMHVOB WBSJBCMF CJPM³HJDB P RVF
BMHVOPT QBDJFOUFT QJEFO BM N©EJDP MB NFEJDJ³O EF N¡T WBSJBCMFT P TF OJFHBO B PGSFDFS EBUPT�
&M FGFDUP EF UPEPT FTUPT GBDUPSFT RVFEB SFDPHJEP FO *%
 NJFOUSBT RVF FO MPT NPEFMPT TJO *% TV
FGFDUP FT BCTPSCJEP QPS MBT EFN¡T WBSJBCMFT Z FM FSSPS�

&O FM DBTP EF MB WBSJBCMF $*("33*--04
 FM NPEFMP DPO FGFDUPT BMFBUPSJPT QBSB MPT
JOEJWJEVPT BOJEBEPT B MPT DFOUSPT DPO FM DPOKVOUP DPNQMFUP EF MPT EBUPT
 5BCMB ����
 NVFTUSB
RVF MB PEET SBUJP EF NJTTJOHT FO $*("33*--04 FT ����� 	? = 0.057
 QBSB MB DPWBSJBCMF &%"%

����� QBSB 1".&% 	? = 0.00090

 ����� 	? = 2.3 ⇤ 10�5
 QBSB 1"&/' Z ����� 	? < 10�16
 QBSB
:&"3� 7FNPT RVF MPT FGFDUPT КKPT EFM NPEFMP FYQMJDBO FM ��� EF MB WBSJBCJMJEBE EF MBT PEET EF
UFOFS NJTTJOH FO MB WBSJBCMF $*("33*--04� -B WBSJBCJMJEBE EFCJEB B MPT DFOUSPT FT DBTJ DFSP

FT EFDJS MB UPNB EF EBUPT FT DBTJ JHVBM FO UPEPT MPT DFOUSPT� &O FM NPEFMP DPO N¡T WBSJBCMFT

5BCMB %��
 QPEFNPT WFS RVF MB PEET SBUJP EF NJTTJOHT FO $*("33*--04 FT ����� QBSB 1&40
	? = 0.074
 Z DPNQSPCBNPT RVF MBT WBSJBCMF 4&90 	? = 0.18
 Z &953"/+&30 	? = 0.30
 OP
TPO TJHOJКDBUJWBT�

&M NPEFMP DPO JOEJWJEVPT OP BOJEBEPT QPS DFOUSPT QBSB $*("33*--04 BSSPKB SFTVMUBEPT
TJNJMBSFT QBSB :&"3
 Z SFTVMUBEPT OP TJNJMBSFT BVORVF BM NFOPT EFM NJTNP TJHOP QBSB
MBT WBSJBCMFT &%"% Z 1"&/'� -PT SFTVMUBEPT QBSB 1".&% TPO EF TJHOP DPOUSBSJP� : EF
OVFWP WFNPT RVF MPT NPEFMPT RVF OP UJFOFO FO DVFOUB FM GBDUPS JOEJWJEVP BSSPKBO SFTVMUBEPT
EJGFSFOUFT B MPT BOUFSJPSFT QFSP NVZ TJNJMBSFT FOUSF T­�

&O FM "QBSUBEP ����� TF NVFTUSBO FO EFUBMMF MPT SFTVMUBEPT PCUFOJEPT BM BOBMJ[BS
JOEFQFOEJFOUFNFOUF MPT EBUPT EF DBEB QBSUJDJ³O BMFBUPSJB
 UBOUP QBSB FM 1&40
 5BCMBT %��
 %���

%��� Z %���
 DPNP QBSB MPT $*("33*--04
 5BCMBT %���
 %���
 %��� Z %���� -PT SFTVMUBEPT
PCUFOJEPT FO UPEBT MBT QBSUJDJPOFT GVFSPO DPNCJOBEPT NFEJBOUF NFUB�BO¡MJTJT
 5BCMB %��� EFM
"Q©OEJDF % Z TJHVJFOUFT
 QFSNJUJFOEP BT­ FTUJNBS MPT DPFКDJFOUFT EF DBEB WBSJBCMF QBSB FM
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DPOKVOUP EF MPT EBUPT� &TUF QSPDFTP GVF SFQFUJEP DPO NPEFMPT EF EJGFSFOUF UJQP Z DPNQMFKJEBE�
&M SFTVMUBEP EF MPTNFUB�BO¡MJTJT IB TJEP SFQSFTFOUBEP HS¡КDBNFOUFNFEJBOUF GPSFTU QMPUT QBSB
DBEB WBSJBCMF
 'JHVSB %�� Z TJHVJFOUFT� 0CTFSWBNPT DPNP MB WBSJBCJMJEBE EF MPT DPFКDJFOUFT
DBMDVMBEPT EFOUSP EF DBEB QBSUJDJ³O FT TJNJMBS B MB WBSJBCJMJEBE FOUSF TVT NFEJBT�

&O FM "QBSUBEP ����� TF NVFTUSBO FO EFUBMMF MPT SFTVMUBEPT PCUFOJEPT BM BOBMJ[BS
JOEFQFOEJFOUFNFOUF MPT EBUPT EF DBEB DFOUSP N©EJDP
 UBOUP QBSB FM 1&40
 5BCMBT %���
Z %���
 DPNP QBSB MPT $*("33*--04
 5BCMBT %��� Z %����� -PT SFTVMUBEPT PCUFOJEPT FO
UPEPT MPT DFOUSPT TPO DPNCJOBEPT NFEJBOUF NFUB�BO¡MJTJT
 5BCMB %��� Z TJHVJFOUFT� "EFN¡T

IFNPT SFQSFTFOUBEP HS¡КDBNFOUF MPT NFUB�BO¡MJTJT EF DBEB WBSJBCMF NFEJBOUF GPSFTU QMPUT

'JHVSB %��� Z TJHVJFOUFT� &O FTUF DBTP PCTFSWBNPT DPNP MB WBSJBCJMJEBE EFOUSP EF DBEB DFOUSP
FT NVZ QFRVF±B FO DPNQBSBDJ³O DPO MB WBSJBCJMJEBE FOUSF MBT NFEJBT EF MPT EJGFSFOUFT DFOUSPT

FYJTUF VOB EJGFSFODJB TJHOJКDBUJWB FOUSF MPT DPFКDJFOUFT DBMDVMBEPT FO EJGFSFOUFT DFOUSPT

FTQFDJBMNFOUF QBSB MBT WBSJBCMFT :&"3
 1".&%
 &%"% Z 1"&/'�

%BEB MB JNQPTJCJMJEBE EF JOUSPEVDJS MB WBSJBCMF 104."4 FO MPT BKVTUFT JOUSB�DFOUSP
 ZB
RVF FO MB NBZPS­B EF MPT DFOUSPT T³MP BERVJFSF EPT WBMPSFT EJGFSFOUFT
 JODMVTP FO BMHVOPT T³MP
VOP
 SFBMJ[BNPT B QPTUFSJPSJ VO TFHVOEP TFU EF SFHSFTJPOFT QBSB FTUVEJBS TJ MPT DPFКDJFOUFT
PCUFOJEPT FO DBEB NPEFMP JOUSB�DFOUSP EFQFOEFO EFM WBMPS RVF 104."4 UPNB FO MPT
EJGFSFOUFT DFOUSPT� &TUPT BO¡MJTJT OP IBO BSSPKBEP OJOHºO SFTVMUBEP TJHOJКDBUJWP� 5BCMBT
%��� B %��� Z %��� B %����

5PEPT FTUPT SFTVMUBEPT IBO TJEP SFTVNJEPT FO UBCMBT QBSB DPNQBSBS MPT EJGFSFOUFT
NPEFMPT Z N©UPEPT EF QBSUJDJPOBEP� &O FMMBT
 SFQPSUBNPT MB PEET SBUJP EF PDVSSFODJB EF
NJTTJOHT FO MBT WBSJBCMFT 1&40 Z $*("33*--04 QBSB MBT EJTUJOUBT WBSJBCMFT FYQMJDBUJWBT

BEFN¡T TF JODMVZF FM *$��� EF MBT PEET SBUJP� $POTJEFSBNPT DPNP NPEFMP EF SFGFSFODJB FM
SFBMJ[BEP DPO FM DPOKVOUP DPNQMFUP EF MPT EBUPT Z DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT
BOJEBEPT B TVT DFOUSPT N©EJDPT�

1BSB MB PEET SBUJP EF NJTTJOH FO 1&40 DPNQSPCBNPT RVF
 5BCMB ����
 FO HFOFSBM
 MPT
BO¡MJTJT EF MPT EBUPT QBSUJDJPOBEPT BMFBUPSJBNFOUF Z EFM DPOKVOUP DPNQMFUP EF MPT EBUPT
BSSPKBO WBMPSFT NVZ TJNJMBSFT
 IBTUB FM DVBSUP E­HJUP� -BT EJTDSFQBODJBT TPO NBZPSFT
 FO FM
TFHVOEP P UFSDFS E­HJUP
 FO MPT BO¡MJTJT QBSUJDJPOBEPT QPS DFOUSP N©EJDP
 FTQFDJBMNFOUF QBSB
MBT WBSJBCMFT 1".&% Z 1"&/'�
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&O FM DBTP EF MB PEET EF NJTTJOH FO $*("33*--04 WPMWFNPT B DPOTUBUBS
 5BCMBT ����
 RVF
MPT D¡MDVMPT SFBMJ[BEPT DPO FM DPOKVOUP DPNQMFUP EF MPT EBUPT PGSFDFO SFTVMUBEPT QBSFDJEPT
B MPT SFBMJ[BEPT FO DBEB QBSUJDJ³O BMFBUPSJB QPS TFQBSBEP
 IBTUB FM UFSDFS E­HJUP� %F OVFWP
PCTFSWBNPT NBZPS EJTDSFQBODJB FO MPT D¡MDVMPT SFBMJ[BEPT NFEJBOUF FM QBSUJDJPOBEP QPS
DFOUSPT N©EJDPT�

-BT WBSJBCMFT 5"#"$0
 (3*1&
 3&/5"@;#4
 *.$
 505"-@'"3."$04@%&4�
%&��@"/04
.'%&.$&/530
 .'$0/$&/530
 &/'$0/$&/530
 &/'$0/%0.

.'$0/%0.
 .'%0.
 &/'%&.$&/530
 &/'%0.
 /6.@*/(3&404
 "-$0)0-*4�
.0
 5*10@130'&4*0/"-
 5*10@646
 %*"#&5&4
 %*"(/0@%*"#&5&4
 '3$7
 $0/46-�
5"4@.'
 $0/46-5"4@&/'
 $0-&45&30-
 $"3%*0@*42
 505"-@"/"-*5*$"4
 UBNCJ©O
GVFSPO JODMVJEBT FO NPEFMPT QSFWJPT QFSP OP BSSPKBCBO DPFКDJFOUFT TJHOJКDBUJWPT Z BEFN¡T
QFSKVEJDBCBO BM D¡MDVMP EF MBT EFN¡T WBSJBCMFT
 UBOUP QPS FM FSSPS RVF JOUSPEVDFO FO MPT
NPEFMPT DPNP QPS MB SFEVDDJ³O EF КMBT ºUJMFT
 ZB RVF MB NBZPS­B EF TVT WBMPSFT TPO NJTTJOH�

��� "/�-*4*4 %& -"4 4&$6&/$*"4 %& &7&/504

&O MB TFHVOEB QBSUF EF MB UFTJT IFNPT FYQMPSBEP OVFWPT N©UPEPT QBSB FM FTUVEJP Z
SFQSFTFOUBDJ³O HS¡КDB EF MBT TFDVFODJBT EF FWFOUPT Z MPT IFNPT VUJMJ[BEP QBSB BOBMJ[BS MBT
TFDVFODJBT N¡T DPNVOFT EF FWFOUPT N©EJDPT FO MB CBTF EF EBUPT EFM "SFB�� EF .BESJE�

)FNPT EFTHMPTBEP DBEB TFDVFODJB FO TVCTFDVFODJBT EFNFOPS MPOHJUVE� QBSFT Z USJQMFUFT

Z IFNPT VUJMJ[BEP MB 5BTB EF *ODJEFODJB 	*3
 QBSB DVBOUJКDBS TV PDVSSFODJB QPS VOJEBE EF
UJFNQP EF FYQPTJDJ³O� " QBSUJS EF FTBT TVCTFDVFODJBT DPOUBNPT FM OºNFSP EF QFSTPOBT FO
MBT RVF DBEB QBS P USJQMFUF UVWP MVHBS BM NFOPT VOB WF[
 Z MP EJWJEJNPT FOUSF FM UJFNQP EF
FYQPTJDJ³O EFTEF FM QFOºMUJNP FWFOUP IBTUB FM ºMUJNP FWFOUP
 TJO UFOFS FO DVFOUB FM UJFNQP
FOUSF FWFOUPT BOUFSJPSFT OJ OVFWBT PDVSSFODJBT EF FTFNJTNPQBS P USJQMFUF�)FNPT DPOTJEFSBEP
FTUB NFUPEPMPH­B N¡T TFODJMMB EF JOUFSQSFUBS RVF PUSBT BMUFSOBUJWBT
 RVF B TV WF[ UJFOFO TVT
QSPQJPT JODPOWFOJFOUFT� )BCJFOEP EFTHMPTBEP MBT TVCTFDVFODJBT EF FWFOUPT UBM DPNP TF IB
QSPQVFTUP FT JONFEJBUP RVF FM JOWFTUJHBEPS BQMJRVF DVBMRVJFS PUSP DSJUFSJP EF JOUFS©T�

/VFTUSP BO¡MJTJT BNQM­B MPT FODPOUSBEPT FO PUSPT FTUVEJPT BM DPOTJEFSBS OP T³MP MBT
TVCTFDVFODJBT EF FWFOUPT DPOTFDVUJWPT TJOP UBNCJ©O MPT OP DPOTFDVUJWPT� &TUB HFOFSBMJ[BDJ³O
OP T³MP QSPEVDF EJGFSFOUFT WBMPSFT EF *3 TJOP RVF JODMVTP QFSNJUF SFWFMBS USBOTJDJPOFT RVF
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EF PUSP NPEP QBTBS­BO EFTBQFSDJCJEBT
 QPS FKFNQMP DPO FM BO¡MJTJT EF FWFOUPT DPOTFDVUJWPT
PCUFOFNPT VO *3 EF � QBSB FM QBS %*"#&5&4!"5&30@1&3 NJFOUSBT RVF DPO FM BO¡MJTJT OP
DPOTFDVUJWP PCUFOFNPT VO *3 EF ��� 	PDVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P

 TVКDJFOUF QBSB
QPOFS EF NBOJКFTUP MB PDVSSFODJB EF EJDIP QBS� 1BSB PUSPT QBSFT MBT EJGFSFODJBT FOUSF BNCPT
BO¡MJTJT OP TPO UBO ES¡TUJDBT QFSP TJ OPUBCMFT
 QPS FKFNQMP FM QBS "5&30@1&3!"33*5.*"4
QSPEVDF VO *3 EF ���� FO FM FTUVEJP EF QBSFT DPOTFDVUJWPT Z EF ���� BM DPOTJEFSBS UBNCJ©O MPT
OP DPOTFDVUJWPT�

&TUB EJTDSFQBODJB FT EFCJEB B MB QSFTFODJB EF PUSPT FWFOUPT JOUFSDBMBEPT
 RVF JNQJEFO
EFUFDUBS USBOTJDJPOFT N¡T MFKBOBT TJ T³MP TF BOBMJ[BO FWFOUPT DPOTFDVUJWPT� $VBOUP N¡T
UJFNQP USBOTDVSSF FOUSF EPT FWFOUPT
 NBZPS TFS¡ MB QSPCBCJMJEBE EF RVF TF QSPEV[DBO PUSPT
FWFOUPT FOUSF FMMPT� /³UFTF RVF OVFTUSP BO¡MJTJT OP DPOTFDVUJWP DPOTJEFSB MPT FWFOUPT DPNP
OP DPNQFUJUJWPT
 FT EFDJS
 MB PDVSSFODJB EF VO FWFOUP EFUFSNJOBEP OP BGFDUB B MB QSFTFODJB EF
PUSBT TVCTFDVFODJBT OJ NPEJКDB TV *3�

1BSB DPNFO[BS FM FTUVEJP EF MBT TFDVFODJBT EF FWFOUPT EF MB CBTF EF EBUPT EFM "SFB�� EF
.BESJE IFNPT BOBMJ[BEP BRVFMMPT FWFOUPT RVF BQBSFDFO DPO MB GFDIB FYBDUB� "VORVF T³MP ��
EF MBT WBSJBCMFT � TPO EF FTUF UJQP
 DPOUJFOFO TVКDJFOUF JOGPSNBDJ³O QBSB SFBMJ[BS VO BO¡MJTJT
QSFMJNJOBS EF MPT EBUPT
 261 850 PDVSSFODJBT EF FWFOUPT QFSUFOFDJFOUFT B 128 805 QFSTPOBT�
"EFN¡T
 VUJMJ[BS FTB NJTNB JOGPSNBDJ³O QFSP USVODBOEP QSFWJBNFOUF MBT GFDIBT
 OPT IB
QFSNJUJEP FWBMVBS D³NP WBS­BO MPT SFTVMUBEPT QSFTFODJB EF GFDIBT BQSPYJNBEBT�

-B 'JHVSB ��� NVFTUSB MB *3 EF MPT EJGFSFOUFT QBSFT EF UJQPT EF FWFOUPT DPOTFDVUJWPT�
7FNPT DPNP
 FO HFOFSBM
 MPT *3 N¡T BMUPT DPSSFTQPOEFO B QBSFT EF FWFOUPT FO MPT
RVF FM FWFOUP КOBM FT 53"45-*1*%04 P )5"� &TQFDJBMNFOUF FMFWBEPT TPO MPT *3 EF
MPT QBSFT "5&30@1&3!53"45-*1*%04 	���� PDVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P


%*"#&5&4!53"45-*1*%04 	����

 )5"!53"45-*1*%04 	����

 $"3%*0@*42!)5"
	����

 */4'@$"3%!"33*5.*"4 	����
 Z 0#&4*%"%!53"45-*1*%04 	����
� &M *3 FT NVZ
CBKP FO DBTJ UPEPT MPT QBSFT FO MPT RVF FM TFHVOEP FWFOUP FT "5&30@1&3 P "-$0)0-*4.0�
&TUPT SFTVMUBEPT TF DPSSFTQPOEFO DPO MPT RVF DBCS­B FTQFSBS EF MB GSFDVFODJB EF MPT FWFOUPT
JOEJWJEVBMFT
 'JHVSB ���B
 BM NFOPT QBSB MPT FWFOUPT КOBMFT EF DBEB QBS
 OP BT­ QBSB MPT
JOJDJBMFT�

� 5SBTUPSOPT MJQ­EJDPT
 "SSJUNJBT
 5BCBRVJTNP
 )5"
 *OTVКDJFODJB DBSEJBDB
 $BSEJPQBU­B *TRV©NJDB

0CFTJEBE
 %JBCFUFT
 "$7
 "MDPIPMJTNP
 7BMWVMPQBUJBT
 "UFSP�QFSJG©SJDP
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-B SFQSFTFOUBDJ³O HS¡КDB EF MPT SFTVMUBEPT NFEJBOUF SFEFT EF DPOFYJ³O QFSNJUF
WJTVBMJ[BS S¡QJEBNFOUF MB JOGPSNBDJ³O N¡T JNQPSUBOUF F JEFOUJКDBS QBUSPOFT
 QFSP FYJHF VO
КMUSBEP QSFWJP EF MPT EBUPT RVF DPOTJEFSFNPT N¡T JNQPSUBOUFT� 4J NPTUSBNPT MPT EPT QBSFT
EF NBZPS *3 QBSB DBEB OPEP JOJDJBM
 'JHVSB ��� WFNPT RVF MB NBZPS­B EF MPT QBSFT DPOTFDVUJWPT
SFQSFTFOUBEPT КOBMJ[BO FO )5" P 53"45-*1*%04�

-B 'JHVSB ���� NVFTUSB MB *3 EF MPT EJGFSFOUFT QBSFT EF FWFOUPT UBOUP DPOTFDVUJWPT
DPNP OP DPOTFDVUJWPT� %F OVFWP
 FO HFOFSBM
 MPT *3 N¡T BMUPT DPSSFTQPOEFO B QBSFT EF
FWFOUPT FO MPT RVF FM FWFOUP КOBM FT 53"45-*1*%04 P )5"� &TQFDJBMNFOUF FMFWBEPT TPO
MPT *3 EF MPT QBSFT )5"!53"45-*1*%04 	����

 %*"#&5&4!53"45-*1*%04 	����

 "5&�
30@1&3!53"45-*1*%04 	����

 */4'@$"3%!"33*5.*"4 	����

 $"3%*0@*42!)5"
	����
 Z 0#&4*%"%!53"45-*1*%04 	����
� %F OVFWP FM *3 FT NVZ CBKP FO DBTJ UPEPT MPT
QBSFT FO MPT RVF FM TFHVOEP FWFOUP FT "5&30@1&3 P "-$0)0-*4.0� 1PEFNPT WJTVBMJ[BS
MBT *3 NFEJBOUF SFEFT EF DPOFYJ³O FO MBT 'JHVSBT ���� Z �����

5BNCJ©O IFNPT BOBMJ[BEP MPT USJQMFUFT EF FWFOUPT
 TFDVFODJBT FO MBT RVF MB PDVSSFODJB
EF VO FWFOUP FTU¡ DPOEJDJPOBEB QPS PUSPT EPT FO VO PSEFO EFUFSNJOBEP� " QBSUJS EFM OºNFSP
EF PDVSSFODJBT EF DBEB USJQMFUF Z EFM UJFNQP EF FYQPTJDJ³O BM FWFOUP КOBM IFNPT DBMDVMBEP FM
*3 QBSB DBEB USJQMFUF
 UBOUP DPOTFDVUJWPT DPNP OP DPOTFDVUJWPT� &O MB 5BCMB &�� SFTVNJNPT
MPT SFTVMUBEPT QBSB MPT �� USJQMFUFT DPO NBZPS *3�

1BSB WJTVBMJ[BS G¡DJMNFOUF FTUPT SFTVMUBEPT IFNPT DPOTUSVJEP VOB SFE EF DPOFYJPOFT

SFQSFTFOUBOEP FM USJQMFUF EF NBZPS *3 QBSB DBEB UJQP EF FWFOUP КOBM 'JHVSB ����� )FNPT
TF±BMBEP DPO M­OFBT EF VO NJTNP DPMPS MBT USBOTJDJPOFT QFSUFOFDJFOUFT B VO NJTNP USJQMFUF�
0CTFSWBNPT RVF FO MB NBZPS­B EF MPT DBTPT
 MPT USJQMFUFT DPO NBZPS *3 TPO BRVFMMPT FO MPT RVF
FM ºMUJNP FWFOUP FT 53"45-*1*%04
 DPNP ZB TVDFE­B FO FM BO¡MJTJT EF MPT QBSFT EF FWFOUPT

DPO VO WBMPS N¡YJNP EF ������ PDVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P QBSB FM USJQMFUF
%*"#&5&4!%*"#&5&4!53"45-*1*%04� /³UFTF RVF VO USJQMFUF QVFEF TFS N¡T GSFDVFOUF
RVF PUSPT BVORVF OP MP TFBO TVT QBSFT DPOTUJUVZFOUFT P FWFOUPT JOEJWJEVBMFT�

$PO FM КO EF FWBMVBS OVFTUSB NFUPEPMPH­B FO QSFTFODJB EF JOGPSNBDJ³O UFNQPSBM
JOFYBDUB IFNPT WVFMUP B SFBMJ[BS MPT BO¡MJTJT VUJMJ[BOEP MPT NJTNPT EBUPT QFSP USVODBOEP
QSFWJBNFOUF MBT GFDIBT
 DPOTFSWBOEP T³MP FM B±P� %F FTUF NPEP
 BEFN¡T EF SFEVDJSTF MB
QSFDJTJ³O
 QSPWPDBNPT PUSP FGFDUP JOEFTFBEP� MB JODFSUJEVNCSF FO FM PSEFO EF MPT FWFOUPT RVF
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UVWJFSPO MVHBS EVSBOUF VO NJTNP B±P� 4F IBDF OFDFTBSJP FOUPODFT VUJMJ[BS BMHºO N©UPEP EF
JNQVUBDJ³O QBSB QPEFS QSPTFHVJS DPO MPT BO¡MJTJT�

&O FTUB UFTJT QSPQPOFNPT DPOWFSUJS
 QBSB DBEB QFSTPOB
 MBT TFDVFODJBT EF FWFOUPT EF
PSEFO QBSDJBMNFOUF JOEFUFSNJOBEP FO MB DPNCJOBDJ³O EF WBSJBT QPTJCMFT TFDVFODJBT EF PSEFO
UPUBMNFOUF EFUFSNJOBEP PCUFOJEBT QFSNVUBOEP MPT EBUPT JOUSBBOVBMFT� $BEB VOB EF FTBT
OVFWBT TFDVFODJBT UJFOF DJFSUB QSPCBCJMJEBE EF IBCFS PDVSSJEP SFBMNFOUF� 3FBMJ[BNPT MPT
D¡MDVMPT EF EPT NPEPT� J
 BTVNJFOEP RVF MB QSPCBCJMJEBE FT JHVBM QBSB UPEBT MBT TFDVFODJBT

'JHVSB ����B
 Z JJ
 BTVNJFOEP RVF MB QSPCBCJMJEBE FT JHVBM B MB FTUJNBEB B QBSUJS EF MPT EBUPT
JOUFSBOVBMFT
 'JHVSB ����C�

"NCPT N©UPEPT EF JNQVUBDJ³O BSSPKBO SFTVMUBEPT QS¡DUJDBNFOUF JE©OUJDPT FOUSF T­ BM
TFS BQMJDBEPT B MPT EBUPT USVODBEPT
 'JHVSBT ����B Z ����C QFSP FM N©UPEP EF JNQVUBDJ³O
FRVJQSPCBCMF FT N¡T TFODJMMP Z S¡QJEP� 4­ RVF TF PCTFSWBO EJGFSFODJBT BQSFDJBCMFT FOUSF MPT
SFTVMUBEPT PCUFOJEPT VUJMJ[BOEP GFDIBT FYBDUBT Z MPT PCUFOJEPT VUJMJ[BOEP GFDIBT USVODBEBT F
JNQVUBDJ³O� 1BSB DVBOUJКDBS FTUBT EJTDSFQBODJBT IFNPT DBMDVMBEP FM QSPNFEJP Z MBT NFEJBT
DVBES¡UJDBT EF MBT EJGFSFODJBT EF MBT *3 BSSPKBEBT QPS MPT EJGFSFOUFT N©UPEPT EF D¡MDVMP
 5BCMB
������

5BNCJ©O IFNPT QSPCBEP PUSBT GPSNBT EF BTJHOBS FM QFTP B MBT TFDVFODJBT HFOFSBEBT
 QPS
FKFNQMP OP DBMDVMBOEP VO *3 QBSDJBM DPO MPT EBUPT EF VO T³MP JOEJWJEVP TJOP DPO FM DPOKVOUP
EF UPEPT
 SFBMJ[BOEP WBSJBT JUFSBDJPOFT BDUVBMJ[BOEP DBEB JOEJWJEVP DPO MB NFKPS FTUJNBDJ³O
EFM QFTP IBTUB FTF NPNFOUP� -PT SFTVMUBEPT IBO TJEP QFPSFT�

&O QSPNFEJP
 QBSB MPT QBSFT EF FWFOUPT
 MBT *3 DBMDVMBEBT NFEJBOUF JNQVUBDJ³O EF
MBT GFDIBT USVODBEBT TPO MJHFSBNFOUF JOGFSJPSFT 	����� PDVSSFODJBT QPS DBEB ���� QFSTPOBT�
B±P
 B MBT DBMDVMBEBT DPO GFDIBT FYBDUBT
 BVORVF T­ FYJTUFO EJTDSFQBODJBT JNQPSUBOUFT FO
BMHVOPT QBSFT DPODSFUPT� 1PS FKFNQMP
 MB *3 DBMDVMBEB JNQVUBOEP GFDIBT USVODBEBT FT
BQSPYJNBEBNFOUF VO ��� NFOPS FO MPT QBSFT DVZP FWFOUP КOBM FT 53"45-*1*%04
 Z VO ���
NBZPS FO MPT QBSFT DVZP FWFOUP КOBM FT )5"�

$POUSBSJBNFOUF B MP RVF TVDFEF BM FTUVEJBS FM DPOKVOUP DPNQMFUP EF MPT EBUPT
 FM BO¡MJTJT
EF MB JOGPSNBDJ³O QFSUFOFDJFOUF FYDMVTJWBNFOUF B QFSTPOBT TJO NºMUJQMFT FWFOUPT JOUSBBOVBMFT

"QBSUBEP ������� Z 'JHVSB ����C
 NVFTUSB NVZ QPDBT EJGFSFODJBT FOUSF VUJMJ[BS GFDIBT FYBDUBT
P USVODBEBT� &MMP OPT QFSNJUF DPODMVJS RVF MB NBZPS QBSUF EF MBT EJTDSFQBODJBT OP TPO
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QSPWPDBEBT QPS MB JNQSFDJTJ³O EFSJWBEB EFM USVODBNJFOUP TJOP QPS MB JOFКDJFODJB EFM QSPDFTP
EF JNQVUBDJ³O
 JODBQB[ EF FTUJNBS BEFDVBEBNFOUF FM PSEFO SFBM EF MBT TFDVFODJBT FO MPT
JOEJWJEVPT RVF TVGSJFSPO NºMUJQMFT FWFOUPT JOUSBBOVBMFT�

5BNCJ©O IFNPT FWBMVBEP D³NP BGFDUB FM USVODBNJFOUP EF MBT GFDIBT BM BO¡MJTJT EF MPT
USJQMFUFT� &O QSPNFEJP
 MPT N©UPEPT EF JNQVUBDJ³O RVF IFNPT VUJMJ[BEP TPCSFFTUJNBO 	����
PDVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P FM TJNQMF Z ���� FM BWBO[BEP
 MB *3 EF MPT USJQMFUFT EF
FWFOUPT DPO SFTQFDUP B MPT SFTVMUBEPT PCUFOJEPT BM VUJMJ[BS GFDIBT FYBDUBT
 Z QSPEVDFO NBZPS
WBSJBCJMJEBE 	����
 RVF DVBOEP GVFSPO VUJMJ[BEPT DPO FO FM BO¡MJTJT EF MPT QBSFT EF FWFOUPT
	���

 5BCMBT ���� Z ����� &MMP QVFEF TFS FYQMJDBEP QPS FM SFEVDJEP OºNFSP EF PDVSSFODJBT EF
DBEB USJQMFUF
 FO UPSOP B EJF[ WFDFT JOGFSJPS BM EF MPT QBSFT� %F OVFWP
 BNCPT N©UPEPT EF
JNQVUBDJ³O BSSPKBO WBMPSFT NVZ QBSFDJEPT FOUSF T­�

5BNCJ©O IFNPT FTUVEJBEP MBT WBSJBCMFT RVF BQBSFDFO ZB ɕUSVODBEBTɕ FO MB CBTF EF EBUPT
EFM "SFB�� EF .BESJE
 FO MBT RVF T³MP TF SFDPHF FM B±P EF PDVSSFODJB EF MPT FWFOUPT� &TUF
DPOKVOUP EF EBUPT OPT IB QFSNJUJEP JODMVJS FO OVFTUSPT BO¡MJTJT OVFWPT UJQPT EF FWFOUPT RVF
OP BQBSFD­BO BOUFSJPSNFOUF FO MBT WBSJBCMFT DPO GFDIBT FYBDUBT 	"/&.*"
 $0-&45&30-

(3*1&
 */46'@3&/"- Z 3&5*/01"5*"@%*"#&5*$"
� "EFN¡T
 DPOUJFOF VO OºNFSP EF
SFHJTUSPT ��� WFDFT TVQFSJPS
 MP DVBM QFSNJUF DPNQFOTBS QBSDJBMNFOUF MB NFOPS QSFDJTJ³O FO
MPT SFTVMUBEPT DBVTBEB QPS FM USVODBNJFOUP�

-BT IFNPT BOBMJ[BEP VUJMJ[BOEP FM N©UPEP EF JNQVUBDJ³O FRVJQSPCBCMF
 FO FM RVF TF
BTJHOB MB NJTNB QSPCBCJMJEBE EF PDVSSFODJB B UPEBT MBT QPTJCMFT TFDVFODJBT EF VO JOEJWJEVP
Z B QBSUJS EF FMMBT TF DBMDVMBO MPT QBSFT Z USJQMFUFT� $PNP IFNPT DPNQSPCBEP FO BQBSUBEPT
BOUFSJPSFT MPT SFTVMUBEPT TPO TJNJMBSFT B MPT PCUFOJEPT VUJMJ[BOEP JOGPSNBDJ³O B QSJPSJ
JOUFSBOVBM�

6O QSJNFS JOUFOUP EF BO¡MJTJT EF FTUPT EBUPT SFTVMU³ GBMMJEP� -PT BMHPSJUNPT VUJMJ[BEPT
EFTBSSPMMBO UPEBT MBT QPTJCMFT TFDVFODJBT FO UPEPT MPT JOEJWJEVPT
 QFSNVUBOEP Z DPNCJOBOEP
BEFDVBEBNFOUF TVT FWFOUPT
 B QBSUJS EF FMMBT DBMDVMBO UPEPT MPT QBSFT P USJQMFUFT
 FMJHFO TV
QSJNFSB PDVSSFODJB Z DPO FMMB DBMDVMBO FM *3� &TUB NFUPEPMPH­B FT S¡QJEB
 3 QVFEF SFBMJ[BS
NVDIBT PQFSBDJPOFT FO QBSBMFMP
 QFSP OFDFTJUB DBOUJEBEFT JOHFOUFT EF NFNPSJB� &TUP OP
TVQVTP VO PCTU¡DVMP QBSB FM BO¡MJTJT EF MBT WBSJBCMFT ɕFYBDUBTɕ QFSP T­ RVF MP FT BIPSB DPO
MBT USVODBEBT� UFOFNPT �� WBSJBCMFT Z DBEB JOEJWJEVP MMFHB B TVGSJS IBTUB �� PDVSSFODJBT EF
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FWFOUPT� )B TJEP QPS UBOUP OFDFTBSJP SFEJTF±BS FM BMHPSJUNP EF D¡MDVMP
 DPOTJHVJFOEP SFEVDJS MB
NFNPSJB OFDFTBSJB 	EJWJEJFOEPMB FOUSF DJFO

 QFSP B DPTUB EF NVMUJQMJDBS QPS EJF[ FM UJFNQP EF
DPNQVUBDJ³O� &O MVHBS EF EFTBSSPMMBS UPEBT MBT QPTJCJMJEBEFT Z КMUSBS MPT SFTVMUBEPT
 FM OVFWP
N©UPEP SFBMJ[B MPT D¡MDVMPT VOP B VOP SFDVSTJWBNFOUF
 BCPSU¡OEPMPT BM EFUFDUBS MB QSJNFSB
PDVSSFODJB EF DBEB QBS P USJQMFUF QBSB DBEB JOEJWJEVP Z VUJMJ[BOEP SFTVMUBEPT QSFDBMDVMBEPT
UF³SJDBNFOUF�

&O MBT WBSJBCMFT USVODBEBT
 MB NBZPS­B EF MPT QBSFT FO MPT RVF FM TFHVOEP FWFOUP FT )5"

(3*1& P 53"45-*1*%04 UJFOFO WBMPSFT EF *3 FMFWBEPT
 'JHVSB ����� &TUP TF DPSSFTQPOEF DPO
VOB NBZPS GSFDVFODJB EF FTPT USFT UJQPT EF FWFOUPT FO MB CBTF EF EBUPT� 4JO FNCBSHP
 MPT QBSFT
DVZP QSJNFS FWFOUP FT )5"
 (3*1& P 53"45-*1*%04 OP UJFOFO FO HFOFSBM VO *3 NBZPS RVF
FM SFTUP EF QBSFT�

0CTFSWBNPT BEFN¡T RVF MB NBZPS­B EF MPT QBSFT FO MPT RVF FM FWFOUP КOBM FT JHVBM BM
FWFOUP JOJDJBM UJFOFO WBMPSFT EF *3 DFSDBOPT B MB VOJEBE Z NVDIP N¡T BMUPT RVF FM SFTUP EF
QBSFT� -B QSJODJQBM FYDFQDJ³O FT FM QBS $0-&45&30-!$0-&45&30-
 DVZP *3 FT EF ���
PDVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P�

-BT SFEFT EF DPOFYJPOFT DPOTUSVJEBT B QBSUJS EFM *3 EF MPT EJGFSFOUFT QBSFT EF FWFOUPT
OPT QFSNJUFO SFQSFTFOUBS HS¡КDBNFOUF MPT SFTVMUBEPT N¡T TJHOJКDBUJWPT� &O MB NBZPS­B EF MPT
DBTPT MPT QBSFT EF FWFOUPT DPO NBZPS *3 UJFOFO DPNP FWFOUP КOBM )5" P (3*1&
 'JHVSB �����
&O MB NBZPS­B EF MPT DBTPT MPT QBSFT EF FWFOUPT DPO NBZPS *3 UJFOFO DPNP FWFOUP JOJDJBM
"5&30@1&3 P */4'@$"3%
 'JHVSB �����

5BNCJ©O IFNPT QPEJEP SFBMJ[BS DPO ©YJUP FM BO¡MJTJT EF MPT USJQMFUFT EF FWFOUPT B QBSUJS
EF MPT EBUPT SFDPHJEPT DPO MB GFDIB USVODBEB
 "QBSUBEP �������� 1BSB MB NBZPS­B EF MPT USJQMFUFT
SFQSFTFOUBEPT MB *3 FT DFSDBOB B ���� PDVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P� &M NBZPS *3
DPSSFTQPOEF BM USJQMFUF $0-&45&30-!$0-&45&30-!$"3%*0@*42
 DPO VO WBMPS EF ����
PDVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P� %F OVFWP
 DPOTJEFSBNPT FTQFDJBMNFOUF ºUJM FM VTP
EF SFEFT EF DPOFYJPOFT QBSB WJTVBMJ[BS MPT SFTVMUBEPT EF MPT EJGFSFOUFT UJQPT EF USJQMFUFT EF
FWFOUPT
 'JHVSB �����

&M GPSNBUP FO FM RVF TF IBO SFHJTUSBEP MPT FWFOUPT EFM "SFB��
 JOEJDBOEP TJ IBO PDVSSJEP
P OP VO EFUFSNJOBEP B±P
 JNQPOF VOB SFTUSJDDJ³O� DBEB B±P QVFEF EBSTF B MP TVNP VOB
PDVSSFODJB EF DBEB UJQP EF FWFOUP� "EFN¡T
 OP TBCFNPT FO QSJODJQJP TJ MB SFQFUJDJ³O EF VO
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FWFOUP FO B±PT DPOTFDVUJWPT QBSB VOBNJTNB QFSTPOB FT EFCJEB BM BDBSSFP EF MB JOGPSNBDJ³O EF
VO ºOJDP FWFOUP P B RVF SFBMNFOUF IB TVGSJEP OVFWBT PDVSSFODJBT EF FTF UJQP EF FWFOUP� )FNPT
DPNQSPCBEP
 FO MB CBTF EF EBUPT EFM "SFB�� EF .BESJE
 RVF OP QBSFDF IBCFSTF SFBMJ[BEP
VO BDBSSFP BVUPN¡UJDP EF MB JOGPSNBDJ³O SFDPHJEB QBSB OJOHVOP EF MPT UJQPT EF FWFOUPT
FTUVEJBEPT
 ZB RVF QBSB UPEPT FMMPT TF IBO JEFOUJКDBEP QFSTPOBT FO MBT RVF MB PDVSSFODJB EF
VO UJQP EF FWFOUP OP FT TFHVJEB QPS OVFWBT PDVSSFODJBT EF FTF FWFOUP FO B±PT QPTUFSJPSFT�
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��� $0/$-64*0/&4

" MP MBSHP EF FTUB UFTJT IFNPT FYQMPSBEP Z EFTBSSPMMBEP EJGFSFOUFT N©UPEPT QBSB FM
QSPDFTBEP Z BO¡MJTJT EF CBTFT EF EBUPT CJPN©EJDBT DPNQMFKBT RVF OPT IBO QFSNJUJEP FTUVEJBS
EPT QSPCMFNBT IBCJUVBMFT FO CJPFTUBE­TUJDB�

"
 MB JEFOUJКDBDJ³O EF GBDUPSFT BTPDJBEPT DPO MB QSFTFODJB EF NJTTJOH EBUB FO PUSBT WBSJBCMFT
FO MBT CBTFT EF EBUPT N©EJDBT�

#
 FM BO¡MJTJT Z SFQSFTFOUBDJ³O HS¡КDB EF TFDVFODJBT EF FWFOUPT N©EJDPT DPO SFDVSSFODJB Z
DPNQFUJDJ³O
 JODMVTP DVBOEP T³MP TF EJTQPOHB EF JOGPSNBDJ³O UFNQPSBM QBSDJBM�

$POTJEFSBNPT RVF TF IBO DVNQMJEP TBUJTGBDUPSJBNFOUF MPT PCKFUJWPT QSPQVFTUPT QBSB FTUF
USBCBKP�

����� *%&/5*'*$"$*�/ %& '"$503&4 "40$*"%04 $0/ -"
13&4&/$*" %& .*44*/( %"5"

�
 $PO FM КO EF QPEFS DBMDVMBS MPT NPEFMPT FTUBE­TUJDPT DVBOEP FM UBNB±P EF MPT EBUPT FT
EFNBTJBEP HSBOEF QBSB MB NFNPSJB EJTQPOJCMF IFNPT FTUVEJBEP EJGFSFOUFT FTUSBUFHJBT EF
QBSUJDJPOBNJFOUP EFM BO¡MJTJT� )FNPT EJWJEJEP MPT EBUPT FO CMPRVFT EF NFOPS UBNB±P

BKVTUBEP MPT NPEFMPT EF SFHSFTJ³O JOEFQFOEJFOUFNFOUF FO DBEB VOP EF FMMPT Z DPNCJOBEP
MPT SFTVMUBEPT NFEJBOUF NFUBBO¡MJTJT�

	B
 &M BO¡MJTJT EFM DPOKVOUP DPNQMFUP EF MPT EBUPT FT FM N¡T QSFDJTP QFSP FYUSFNBEBNFOUF
MFOUP Z OP FT FTDBMBCMF
 MB NFNPSJB VUJMJ[BEB EFTCPSEB S¡QJEBNFOUF MBT DBQBDJEBEFT
EFM PSEFOBEPS�

	C
 &M BO¡MJTJT EF MPT EBUPT QBSUJDJPOBEPT BMFBUPSJBNFOUF FT FTDBMBCMF
 S¡QJEP Z BSSPKB
SFTVMUBEPT NVZ QBSFDJEPT B MPT PCUFOJEPT FO FM BO¡MJTJT EFM DPOKVOUP DPNQMFUP EF MPT
EBUPT�

	D
 &M BO¡MJTJT EF MPT EBUPT QBSUJDJPOBEPT QPS DFOUSP FT JHVBM EF S¡QJEP RVF FM EFM BMFBUPSJP
QFSPNFOPT QSFDJTP� 1BSB BMHVOBT WBSJBCMFT MPT SFTVMUBEPT EJКFSFO DPOTJEFSBCMFNFOUF
EF MPT PCUFOJEPT DPO FM DPOKVOUP DPNQMFUP EF MPT EBUPT� &TUB FTUSBUFHJB FT NVDIP
N¡T TVTDFQUJCMF EF QSPEVDJS FSSPSFT EVSBOUF MPT D¡MDVMPT F JNQJEF FM BO¡MJTJT
DPNCJOBEP EF WBSJBCMFT JOUSB�DFOUSP F JOUFS�DFOUSP FO VO NJTNP NPEFMP� 1PS PUSP
MBEP
 QFSNJUF SFBMJ[BS MPT D¡MDVMPT JOEFQFOEJFOUFNFOUF FO DBEB DFOUSP TJO OFDFTJEBE



+6"/ +04� 1*�&30 %& "3."4 ���

EF JOUFSDBNCJBS JOGPSNBDJ³O FOUSF FMMPT OJ NBOUFOFS VOB HJHBOUFTDB CBTF EF EBUPT
DFOUSBMJ[BEB�

	E
 $POTJEFSBNPT QPS UBOUP RVF MB NFKPS PQDJ³O QBSB DBMDVMBS NPEFMPT EF SFHSFTJ³O
MPH­TUJDB DPO FGFDUPT BMFBUPSJPT FO CBTFT EF EBUPT EF HSBO UBNB±P FT SFBMJ[BS
MPT D¡MDVMPT FO QBSUJDJPOFT BMFBUPSJBT� -B NFOPS QSFDJTJ³O QSPWPDBEB QPS FM
QBSUJDJPOBNJFOUP FT DPNQFOTBEB QPS MB HSBO DBOUJEBE EF EBUPT EJTQPOJCMFT
 RVF
QFSNJUFO TFHVJS EFUFDUBOEP FGFDUPT TJHOJКDBUJWPT FO MBT WBSJBCMFT� "VORVF QPES­BNPT
UFOFS QSPCMFNBT DPO WBSJBCMFT DBUFH³SJDBT DVZPT OJWFMFT TFBO NVZ QPDP GSFDVFOUFT�
%FCFNPT FMFHJS FM OºNFSP EF QBSUJDJPOFT FO GVODJ³O EFM UBNB±P EF MPT EBUPT Z MB
NFNPSJB EJTQPOJCMF
 UFOJFOEP FO DVFOUB RV© MBT QBSUJDJPOFT QFRVF±BT QSPEVDFO
SFTVMUBEPT NFOPT QSFDJTPT QFSP N¡T S¡QJEP�

�
 &M BO¡MJTJT EF MB CBTF EF EBUPT EFM TFSWJDJP QºCMJDP EF TBMVE EFM �SFB�� EF.BESJE NFEJBOUF
NPEFMPT EF SFHSFTJ³O MPH­TUJDB DPO FGFDUPT BMFBUPSJPT IB NPTUSBEP RVF MB QSFTFODJB EF
NJTTJOH EBUB FO BMHVOBT WBSJBCMFT N©EJDBT FTU¡ BTPDJBEB DPO FM WBMPS RVF BERVJFSFO PUSPT
GBDUPSFT SFMBDJPOBEPT DPO FM QBDJFOUF Z FM DFOUSP N©EJDP� 0CTFSWBNPT RVF MB QSPCBCJMJEBE
EF UFOFS NJTTJOH EBUB FO MB WBSJBCMF 1&40 FTNBZPS FO IPNCSFT
 K³WFOFT
 FYUSBOKFSPT
 DVBOUP
NBZPS TFB MB QSFTJ³O BTJTUFODJBM EF FOGFSNFS­B ZNFOPS TFB MB QSFTJ³O BTJTUFODJBM EFMN©EJDP
Z IB JEP BVNFOUBOEP DBEB B±P� &M GBDUPS DFOUSP FYQMJDB VO ���� EF MB WBSJBCJMJEBE� -B
QSPCBCJMJEBE EF UFOFS NJTTJOH EBUB FO MB WBSJBCMF $*("33*--04 FT NBZPS FO BODJBOPT
Z DVBOUP NBZPS TFB MB QSFTJ³O BTJTUFODJBM EFM N©EJDP Z NFOPS MB QSFTJ³O BTJTUFODJBM EF
FOGFSNFS­B Z IB JEP EJTNJOVZFOEP DBEB B±P� &O FTUF DBTP MB WBSJBCJMJEBE FOUSF DFOUSPT FT
QS¡DUJDBNFOUF OVMB�

����� "/�-*4*4 %& -"4 4&$6&/$*"4 %& &7&/504

�
 -B EFTDPNQPTJDJ³O EF MBT TFDVFODJBT EF FWFOUPT FO NºMUJQMFT TVCTFDVFODJBT EF NFOPS
UBNB±PIBNPTUSBEP TFS VOQSPDFEJNJFOUP ºUJM QBSB JEFOUJКDBS G¡DJMNFOUF MBT TVCTFDVFODJBT
N¡T SFMFWBOUFT� /VFTUSP BO¡MJTJT
 FO FM RVF IFNPT DBMDVMBEP MB 5BTB EF *ODJEFODJB 	*3

EF QBSFT Z USJQMFUFT EF FWFOUPT
 BNQM­B PUSPT FTUVEJPT BM DPOTJEFSBS OP T³MP MPT FWFOUPT
DPOTFDVUJWPT TJOP UBNCJ©O MPT OP DPOTFDVUJWPT
 MP DVBM OPT QFSNJUF EFTDVCSJS USBOTJDJPOFT
RVF EF PUSP NPEP QBTBO EFTBQFSDJCJEBT�

�
 1BSB QPEFS BOBMJ[BS MBT WBSJBCMFT DPO JOGPSNBDJ³O UFNQPSBM JODPNQMFUB IFNPT
EFTBSSPMMBEP EPT N©UPEPT EF JNQVUBDJ³O QFSNVUBOEP MPT FWFOUPT JOUSBBOVBMFT� BTJHOBOEP
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QSPCBCJMJEBEFT JHVBMFT B DBEB OVFWB TFDVFODJB P EF BDVFSEP B MBT GSFDVFODJBT PCTFSWBEBT
JOUFSBOVBMFT� "NCPT N©UPEPT EF JNQVUBDJ³O BSSPKBO SFTVMUBEPT QS¡DUJDBNFOUF JE©OUJDPT
QFSP FM N©UPEP EF JNQVUBDJ³O FRVJQSPCBCMF FT N¡T TFODJMMP Z S¡QJEP Z QFSNJUF TJNQMJКDBS
FM BMHPSJUNP EF BO¡MJTJT�

�
 -BT SFEFT EF DPOFYJPOFT IBO NPTUSBEP TFS VOB IFSSBNJFOUB ºUJM QBSB WJTVBMJ[BS G¡DJMNFOUF
MPT SFTVMUBEPT EF MPT BO¡MJTJT
 FTQFDJBMNFOUF QBSB MBT TFDVFODJBT N¡T MBSHBT� 1BSB FMMP
QVFEF FT OFDFTBSJP EFDJEJS VO DSJUFSJP QBSB КMUSBS MBT USBOTJDJPOFT RVF DPOTJEFSFNPT N¡T
SFMFWBOUFT
 FO OVFTUSP DBTP TFHºO MB *3� %FCFNPT TFS QSFDBWJEPT ZB RVF BVORVF MPT QBSFT
FYDMVJEPT UFOHBO NFOPS *3 QPES­BO TFS JNQPSUBOUFT QPS PUSPT NPUJWPT� /³UFTF RVF OP
QPEFNPT DPODBUFOBS MPT SFTVMUBEPT EF MPT QBSFT EF FWFOUPT QBSB JOGFSJS MPT SFTVMUBEPT
EF MPT USJQMFUFT
 ZB RVF FTUBS­BNPT NF[DMBOEP FSS³OFBNFOUF JOGPSNBDJ³O EF EJGFSFOUFT
QFSTPOBT� /VFTUSP FOGPRVF FT EJGFSFOUF BM EF .BSLPW QPSRVF FTUF ºMUJNP BTVNF RVF DBEB
USBOTJDJ³O FT JOEFQFOEJFOUF EF MBT PUSBT�

�
 -PT BMHPSJUNPT EFTBSSPMMBEPT OPT IBO QFSNJUJEP BOBMJ[BS MBT TFDVFODJBT EF FWFOUPT EF MB
CBTF EF EBUPT EFM "SFB�� EF .BESJE
 EFUFDUBOEP MPT QBSFT Z USJQMFUFT EF FWFOUPT EF NBZPS
*3 QBSB DBEB UJQP EF FWFOUP JOJDJBM P КOBM�

	B
 "VORVF FO BMHVOPT DBTPT TF PCTFSWBO EJGFSFODJBT FOUSF MPT SFTVMUBEPT PCUFOJEPT
VUJMJ[BOEP GFDIBT DPNQMFUBT Z DPO GFDIBT USVODBEBT
 MPT N©UPEPT EFTBSSPMMBEPT TPO
FO HFOFSBM QSPNFUFEPSFT Z OPT IBO QFSNJUJEP SFBMJ[BS MPT BO¡MJTJT DPO UPEPT MPT EBUPT
FWJUBOEP UFOFS RVF EFTDBSUBS HSBO DBOUJEBE EF JOGPSNBDJ³O Z PCUFOFS BT­ SFTVMUBEPT
TFTHBEPT� -PT SFTVMUBEPT TF DPSSFTQPOEFO DPO MPT RVF DBCS­B FTQFSBS EF MB GSFDVFODJB
EF MPT FWFOUPT JOEJWJEVBMFT
 BM NFOPT QBSB MPT FWFOUPT КOBMFT EF DBEB QBS
 OP BT­
QBSB MPT JOJDJBMFT�

	C
 &M BO¡MJTJT EF MPT FWFOUPT RVF BQBSFDFO DPO MB GFDIB DPNQMFUB IB NPTUSBEP RVF FO
HFOFSBM
 MPT QBSFT EF FWFOUPT DPO NBZPS *3 TPO BRVFMMPT FO MPT RVF FM FWFOUP КOBM
FT 5SBTUPSOP -JQ­EJDP P )5"� &TQFDJBMNFOUF FMFWBEPT TPO MBT *3 EF MPT QBSFT "5&�
30@1&3!53"45-*1*%04
 %*"#&5&4!53"45-*1*%04
 )5"!53"45-*1*%04

$"3%*0@*42!)5"
 */4'@$"3%!"33*5.*"4 Z 0#&4*%"%!53"45-*1*%04�
&M *3 FT NVZ CBKP FO DBTJ UPEPT MPT QBSFT FO MPT RVF FM TFHVOEP FWFOUP FT "5&30@1&3
P "-$0)0-*4.0�

	D
 &O MB NBZPS­B EF MPT DBTPT
 MPT USJQMFUFT DPO NBZPS *3 TPO BRVFMMPT FO MPT RVF FM
ºMUJNP FWFOUP FT 53"45-*1*%04�
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	E
 &M BO¡MJTJT EF MPT FWFOUPT RVF BQBSFDFO DPO MB GFDIB USVODBEB IB QFSNJUJEP JODMVJS
OVFWBT WBSJBCMFT FO FM BO¡MJTJT Z IB NPTUSBEP RVF MB NBZPS­B EF MPT QBSFT FO MPT RVF
FM TFHVOEP FWFOUP FT )5"
 (3*1& P 53"45-*1*%04 UJFOFO WBMPSFT EF *3 FMFWBEPT�

	F
 -BT *3 DBMDVMBEBT NFEJBOUF JNQVUBDJ³O EF MBT GFDIBT USVODBEBT TPO
 FO HFOFSBM

MJHFSBNFOUF JOGFSJPSFT B MBT DBMDVMBEBT DPO GFDIBT FYBDUBT� &O FM DBTP EF MPT USJQMFUFT

FO QSPNFEJP
 MPT N©UPEPT EF JNQVUBDJ³O TPCSFFTUJNBO MB *3 Z QSPEVDFO NBZPS
WBSJBCJMJEBE RVF DPO MPT QBSFT EF FWFOUPT�

��� -*.*5"$*0/&4 :

'6563"4 -�/&"4 %& */7&45*("$*�/

�� $PO FM КO EF TVQFSBS MBT MJNJUBDJPOFT EFNFNPSJB FM QSPDFTBEP EF MPT EBUPT IB SFRVFSJEP
EF MB GSBHNFOUBDJ³O EF MPT EBUPT PSJHJOBMFT
 QSPDFTBEP QPS TFQBSBEP EF DBEB GSBHNFOUP

WPMDBEP EF MPT SFTVMUBEPT JOUFSNFEJPT FO FM EJTDP Z TV QPTUFSJPS SFDPNCJOBDJ³O� 1FSP
FTUF NPEP EF QSPDFEFS T³MP FT BQMJDBCMF B UBSFBT RVF QVFEFO TFS G¡DJMNFOUF FKFDVUBEBT
FO QBSBMFMP�

�� " QFTBS EF MB PQUJNJ[BDJ³O EF MPT BO¡MJTJT
 FM UBNB±P EF MPT EBUPT FTUVEJBEPT FTU¡
FO FM M­NJUF EF MP RVF QVFEF TFS NBOFKBEP BEFDVBEBNFOUF FO VO PSEFOBEPS NFEJP
DPO MBT MJCSFS­BT FTUBE­TUJDBT DPNVOFT
 RVF JOUFOUBO DBSHBS TJNVMU¡OFBNFOUF UPEB MB
JOGPSNBDJ³O FO NFNPSJB
 FTUP JODMVZF 3 DPO MBT MJCSFS­BT MNF� P HMNN5.#
 4144
 4UBUB

1ZUIPO DPO OVNQZ Z TUBUTNPEFMT
 Z +VMJB DPO MB MJCSFS­B .JYFE.PEFMT�KM�

�� 1BSB GVUVSPT FTUVEJPT BDPOTFKBNPT MB VUJMJ[BDJ³O EF QSPHSBNBT FTQFDJBMJ[BEPT FO FM
USBUBNJFOUP Z WJTVBMJ[BDJ³O EF HSBOEFT DBOUJEBEFT EF EBUPT
 DPNP 5BCMFBV P 2MJLWJFX
P BMNBDFOBS MB JOGPSNBDJ³O FO CBTFT EF EBUPT DPNP .POFU%# P 5JMF%#� 5BNCJ©O TFS­B
SFDPNFOEBCMF
 TJ TF EJTQPOF EF MPT SFDVSTPT OFDFTBSJPT
 VUJMJ[BS QMBUBGPSNBT EF D¡MDVMP
EJTUSJCVJEP DPNP 4QBSL DPO MB MJCSFS­B 1IPUPO�.-� -B EFTWFOUBKB EF FTUBT UFDOPMPH­BT
FT RVF
 BVORVF GBDJMJUBO MB NBOJQVMBDJ³O EF MPT EBUPT Z MB PCUFODJ³O EF FTUBE­TUJDBT
C¡TJDBT
 TPO N¡T DPNQMJDBEBT
 NVDIBT EF TVT MJCSFS­BT TPO FYQFSJNFOUBMFT Z FO HFOFSBM
OP QFSNJUFO BKVTUBS NPEFMPT DPNQMFKPT DPNP MPT VUJMJ[BEPT FO OVFTUSP FTUVEJP�

�� &T JNQPSUBOUF DPODJFODJBS BN©EJDPT Z BOBMJTUBT QBSB RVF MPT EBUPT TFBO BEFDVBEBNFOUF
SFDPQJMBEPT Z FTUSVDUVSBEPT FO PSJHFO
 SFHJTUSBOEP MBT GFDIBT Z PUSBT WBSJBCMFT DPO
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QSFDJTJ³O Z VUJMJ[BOEP DSJUFSJPT IPNPH©OFPT� 5PEP FMMP QFSNJUJS­B TJNQMJКDBS MPT BO¡MJTJT

FWJUBS FSSPSFT USJWJBMFT Z PCUFOFS SFTVMUBEPT N¡T QSFDJTPT TJO OFDFTJEBE EF VUJMJ[BS
DPNQMFKPT N©UPEPT FTUBE­TUJDPT
 <��>�

�� &O FTUVEJPT EF NBZPS UBNB±P
 FO MPT RVF OP TFB WJBCMF SFBMJ[BS VO BO¡MJTJT QSFWJP
DPO FM DPOKVOUP DPNQMFUP EF MPT EBUPT
 QVFEF TFS OFDFTBSJP SFBMJ[BS MB TFMFDDJ³O EF MBT
DPWBSJBCMFT JOEFQFOEJFOUFNFOUF FO DBEB QBSUJDJ³O
 MP RVF QPES­B HFOFSBS NPEFMPT
EJGFSFOUFT P JODMVTP JODPNQBUJCMFT FO DBEB VOB� &T OFDFTBSJP EFTBSSPMMBS N©UPEPT
DBQBDFT EF DPNCJOBS NPEFMPT RVF EJКFSBO OP T³MP FO FM WBMPS EF MPT DPFКDJFOUFT TJOP
UBNCJ©O FO TV FTUSVDUVSB�

�� %BEP FM HSBO OºNFSP EF DPWBSJBCMFT
 MPT N©UPEPT EF SFHSFTJ³O SFHVMBSJ[BEB
 DPNP
-BTTP P &MBTUJD/FU
 QPES­BO PGSFDFS NFKPSFT SFTVMUBEPT QBSB TFMFDDJPOBS MPT NPEFMPT
DPO MB DPNCJOBDJ³O ³QUJNB EF WBSJBCMFT NJOJNJ[BOEP MPT QSPCMFNBT EF TPCSFBKVTUF

QFSP TPO DPNQVUBDJPOBMNFOUF FYJHFOUFT Z UBNCJ©O OFDFTJUBS­BNPT BQMJDBSMPT FO DBEB
QBSUJDJ³O Z DPNCJOBS TVT SFTVMUBEPT NFEJBOUF VO NFUBBO¡MJTJT�

�� 1BSB QPEFS BOBMJ[BS MBT TFDVFODJBT EF FWFOUPT DPO JOGPSNBDJ³O UFNQPSBM JODPNQMFUB
IFNPT JNQVUBEP MPT EBUPT JOUSB�BOVBMFT VUJMJ[BOEP MB EJTUSJCVDJ³O EF MPT JOUFSWBMPT
EF UJFNQP JOUFS�BOVBMFT
 QFSP MB JOGPSNBDJ³O EJTQPOJCMF FTU¡ TFTHBEB
 OP FT QPTJCMF
SFDPOTUSVJSMB FКDJFOUFNFOUF N¡T BMM¡ EF MB [POB EF USVODBNJFOUP� 1BSB GVUVSPT FTUVEJPT
BDPOTFKBNPTNPEFMBS QPS TFQBSBEP MPT JOUFSWBMPT EF UJFNQP Z FM OºNFSP EF PDVSSFODJBT
EF DBEB QBS EF FWFOUPT NFEJBOUF EJTUSJCVDJPOFT USVODBEBT 	EF 1PJTTPO
 &YQPOFODJBM
���

P NPEFMBS EJSFDUBNFOUF MB *3 NFEJBOUF BMHVOB EJTUSJCVDJ³O HFO©SJDB DPNP MB #FUB
USVODBEB�

�� 5BNCJ©O TFS­B ºUJM MB VUJMJ[BDJ³O EF CPPUTUSBQ Z NPEFMPT CBZFTJBOPT QBSB FTUJNBS MPT
QBS¡NFUSPT EF MPT NPEFMPT Z DBMDVMBS TVT JOUFSWBMPT EF DSFEJCJMJEBE� &O MB QS¡DUJDB
 FM
VTP EF NPEFMPT EF FMFWBEB DPNQMFKJEBE Z FM SFNVFTUSFP QVFEF SFTVMUBS JOWJBCMF FO
CBTFT EF EBUPT EF HSBO UBNB±P� &O MB NFEJEB EF MPT QPTJCMF
 EFCFNPT JOUFOUBS TVTUJUVJS
QSPDFEJNJFOUPT DPNQMFKPT EF D¡MDVMP QPS FDVBDJPOFT QSFDBMDVMBEBT PCUFOJEBT NFEJBOUF
SB[POBNJFOUPT UF³SJDPT Z VUJMJ[BS BQSPYJNBDJPOFT WBMJEBT�

�� 0USB M­OFB EF JOWFTUJHBDJ³O JNQPSUBOUF TFS­B DPNCJOBS MB JOGPSNBDJ³O QSPWFOJFOUF EF
EJGFSFOUFT DPOKVOUPT EF EBUPT P DPO EJGFSFOUFT GPSNBUPT
 QPS FKFNQMP MB PCUFOJEB EF MBT
WBSJBCMFT USVODBEBT Z MB EF MBT WBSJBCMFT TJO USVODBS�
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��� /VFTUSPT BO¡MJTJT TF IBO SFBMJ[BEP DPOTJEFSBOEP MBT TFDVFODJBT DPNP FWFOUPT PSEFOBEPT�
5BNCJ©O QPES­BO SFBMJ[BSTF JHOPSBOEP FM PSEFO EF QBSUF EF MPT FWFOUPT� 1PES­BNPT QPS
FKFNQMP DBMDVMBS MB *3 EF MB USBOTJDJ³O B VO DJFSUP UJQP EF FWFOUP TJ MB QFSTPOB TVGSJ³
QSFWJBNFOUF PUSPT EPT FWFOUPT TJO JNQPSUBS DV¡M EF FMMPT PDVSSJ³ QSJNFSP
 RVF QPS PUSP
MBEP
 TFS­B PUSB BMUFSOBUJWB QBSB FM BO¡MJTJT EF MBT TFDVFODJBT EF PSEFO QBSDJBMNFOUF
JOEFUFSNJOBEP�

��� 0USB M­OFB EF USBCBKP JOUFSFTBOUF QBSB FM D¡MDVMP EF *3 FO USJQMFUFT P TFDVFODJBT EF
NBZPS UBNB±P TFS­B FODPOUSBS FM NPEP EF JODMVJS FO MPT SFTVMUBEPT MB JOGPSNBDJ³O EF
MPT JOUFSWBMPT UFNQPSBMFT FOUSF MPT QSJNFSPT FWFOUPT EF MBT TFDVFODJBT Z DPOTJEFSBS MB
DPNQFUJUJWJEBE EF MPT FWFOUPT JODMVTP DVBOEP OP TPO DPOTFDVUJWPT�

��� 4VHFSJNPT VUJMJ[BS CJCMJPUFDBT DPNP 7JTOFUXPSL RVF QFSNJUFO USBUBS MPT HS¡КDPT EF
GPSNB JOUFSBDUJWB TFMFDDJPOBOEP Z КMUSBOEP G¡DJMNFOUF DPO FM SBU³O MBT SVUBT Z OPEPT
N¡T SFMFWBOUFT QBSB FM BOBMJTUB� -BT SFEFT EF DPOFYJ³O UBNCJ©O QVFEFO TFS VUJMJ[BEBT
QBSB SFBMJ[BS VO BO¡MJTJT EF SFEFT EJGFSFODJBMFT
 <���
 ��>
 FTUVEJBS D³NP DBNCJBO MBT
SFMBDJPOFT FOUSF MPT OPEPT BOUF MB WBSJBDJ³O EF BMHºO GBDUPS DPNP QVFEF TFS MB FEBE P
FM TFYP P JOWFTUJHBS DPSSFMBDJPOFT DPNQMFKBT�
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<�> 3BWJOESB ,� "IVKB
 5IPNBT -� .BHOBOUJ Z +BNFT #� 0SMJO� /FUXPSL ЛPXT� UIFPSZ


BMHPSJUINT
 BOE BQQMJDBUJPOT� �����

<�> 1BVM %� "MMJTPO� k.VMUJQMF *NQVUBUJPO GPS .JTTJOH %BUB� " $BVUJPOBSZ 5BMF{�

�� 	����
�

<�> 3BRVFM "MPOTP Z -VJT -MBOFT� k$POUSPM EF DBMJEBE FO MB HFTUJ³O EF MBT

SFDMBNBDJPOFT EF MPT VTVBSJPT EFM ¡SFB TBOJUBSJB �� EF BUFODJ³O FTQFDJBMJ[BEB

EF MB DPNVOJEBE EF .BESJE 	���������
{� 3FWJTUB EF $BMJEBE "TJTUFODJBM ����

	����
�

<�> &MTLF "NNFOXFSUI Z )�1 4Q¶UM� k5IF UJNF OFFEFE GPS DMJOJDBM EPDVNFOUBUJPO

WFSTVT EJSFDU QBUJFOU DBSF{� .FUIPET PG JOGPSNBUJPO JO NFEJDJOF ����� 	����
�

<�> -FJMB %"' "NPSJN Z +JBOXFO $BJ� k.PEFMMJOH SFDVSSFOU FWFOUT� B UVUPSJBM GPS

BOBMZTJT JO FQJEFNJPMPHZ{� *OUFSOBUJPOBM KPVSOBM PG FQJEFNJPMPHZ ���� 	����
�

<�> 1� ,� "OEFSTFO� k(FOFSBMJTFE MJOFBS NPEFMT GPS DPSSFMBUFE QTFVEP�

PCTFSWBUJPOT
 XJUI BQQMJDBUJPOT UP NVMUJ�TUBUF NPEFMT{� �� 	����
�

<�> 1FS ,SBHI "OEFSTFO Z /JFMT ,FJEJOH� k.VMUJ�TUBUF NPEFMT GPS FWFOU IJTUPSZ

BOBMZTJT{� 4UBUJTUJDBM NFUIPET JO NFEJDBM SFTFBSDI ���� 	����
�

<�> 1FS ,SBHI "OEFSTFO Z .BKB 1PIBS 1FSNF� k1TFVEP�PCTFSWBUJPOT JO TVSWJWBM

BOBMZTJT{� �� 	����
�

<�> ) "OTBSJ
 . " .BOTPVSOJB
 4 *[BEJ
 . ;FJOBMJ
 . .BINPPEJ Z , )PMBLPVJF�

/BJFOJ� k1SFEJDUJOH $$)' JODJEFODF BOE JUT SFMBUFE GBDUPST VTJOH UJNF�
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TFSJFT BOBMZTJT JO UIF TPVUIFBTU PG *SBO� DPNQBSJTPO PG 4"3*." BOE .BSLPW

TXJUDIJOH NPEFMT�{ &QJEFNJPMPHZ BOE JOGFDUJPO ��� 	� NBS� EF ����
�

<��> )JMBSZ "SBMJT Z 3PO #SPPLNFZFS� k" TUPDIBTUJD FTUJNBUJPO QSPDFEVSF

GPS JOUFSNJUUFOUMZ�PCTFSWFE TFNJ�.BSLPW NVMUJTUBUF NPEFMT XJUI CBDL

USBOTJUJPOT�{ 4UBUJTUJDBM NFUIPET JO NFEJDBM SFTFBSDI 	FOF� EF ����
�

<��> +. "SBOB[ Z $.PZB� k4FHVSJEBE EFM QBDJFOUF Z DBMJEBE BTJTUFODJBM{� 3FW $BMJE

"TJTU ���� 	����
�

<��> +VBO +PTF 1J±FSP EF "SNBT� k"OBMZTJT PG 4FRVFODFT PG $BSEJPWBTDVMBS

&WFOUT{� $POHSFTP *OUFSOBDJPOBM ɔ97** $POGFSFODJB &TQB±PMB Z 7** &ODVFOUSP

*CFSPBNFSJDBOP EF #JPNFUS­B $&#�&*# ����ɕ� 7BMFODJB
 KVO� EF �����

<��> 3� )BSBME #BBZFO
 %PVHMBT +� %BWJETPO Z %PVHMBT .� #BUFT� k.JYFE�&ЙFDUT

.PEFMJOH XJUI $SPTTFE 3BOEPN &ЙFDUT GPS 4VCKFDUT BOE *UFNT{� +PVSOBM PG

NFNPSZ BOE MBOHVBHF ���� 	����
�

<��> 1BVM # #BMUFT Z +PIO 3 /FTTFMSPBEF� )JTUPSZ BOE SBUJPOBMF PG MPOHJUVEJOBM SFTFBSDI�

"DBEFNJD 1SFTT
 �����

<��> "MCFSU�-BT[MP #BSBCBTJ Z ;PMUBO / 0MUWBJ� k/FUXPSL CJPMPHZ� VOEFSTUBOEJOH

UIF DFMMɒT GVODUJPOBM PSHBOJ[BUJPO{� /BUVSF SFWJFXT HFOFUJDT ��� 	����
�

<��> + #BSOBSE Z 9 -.FOH� k"QQMJDBUJPOT PGNVMUJQMF JNQVUBUJPO JONFEJDBM TUVEJFT�

GSPN "*%4 UP /)"/&4�{ 4UBUJTUJDBM NFUIPET JO NFEJDBM SFTFBSDI � 	� NBS� EF

����
�

<��> "ESJBO #BSOFUU Z /JDL (SBWFT� k$PNQFUJOH SJTLT NPEFMT BOE UJNF�EFQFOEFOU

DPWBSJBUFT�{ $SJUJDBM DBSF 	-POEPO
 &OHMBOE
 �� 	� ����
�

<��> 'SBODFTDP #BSUPMVDDJ Z "MFTTJP 'BSDPNFOJ� k" EJTDSFUF UJNF FWFOU�IJTUPSZ

BQQSPBDI UP JOGPSNBUJWF ESPQ�PVU JO NJYFE MBUFOU .BSLPW NPEFMT XJUI

DPWBSJBUFT�{ #JPNFUSJDT �� 	� NBS� EF ����
�

<��> %PVHMBT #BUFT
 .BSUJO .BFDIMFS
 #FO #PMLFS
 4UFWFO 8BMLFS Z DPM� k-NF��

-JOFBS .JYFE�&ЙFDUT .PEFMT 6TJOH &JHFO BOE 4�{� 3 QBDLBHF WFSTJPO ��� 	����
�

<��> -FPOBSE &� #BVN Z 5FE 1FUSJF� k4UBUJTUJDBM *OGFSFODF GPS 1SPCBCJMJTUJD 'VODUJPOT

PG 'JOJUF 4UBUF .BSLPW $IBJOT{� �� 	����
�
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<��> +� 3PCFSU #FDL Z 4UFQIFO (� 1BVLFS� k5IF .BSLPW 1SPDFTT JO .FEJDBM

1SPHOPTJT{� � 	����
�

<��> "VS©MJFO #FMPU
 -BVSFOU 3FNPOUFU
 (VZ -BVOPZ
 7BM©SJF +PPTUF Z 3PDI (JPSHJ�

k$PNQFUJOH SJTLNPEFMT UP FTUJNBUF UIF FYDFTTNPSUBMJUZ BOE UIF КSTU SFDVSSFOU�

FWFOU IB[BSET�{ #.$ NFEJDBM SFTFBSDI NFUIPEPMPHZ �� 	NBZP EF ����
�

<��> $� 4� #FSLFZ
 %� $� )PBHMJO
 '� .PTUFMMFS Z (� "� $PMEJU[� k" SBOEPN�FЙFDUT

SFHSFTTJPO NPEFM GPS NFUB�BOBMZTJT{� �� 	����
�

<��> +BO #FZFSTNBOO Z .BSUJO 4DIVNBDIFS� k5JNF�EFQFOEFOU DPWBSJBUFT JO UIF

QSPQPSUJPOBM TVCEJTUSJCVUJPO IB[BSET NPEFM GPS DPNQFUJOH SJTLT�{ #JPTUBUJTUJDT

	0YGPSE
 &OHMBOE
 � 	� PDU� EF ����
�

<��> 8BSSFO #� #JMLFS Z .FJ�$IFOH 8BOH� k#PPUTUSBQQJOH MFGU USVODBUFE BOE SJHIU

DFOTPSFE EBUB{� $PNNVOJDBUJPOT JO 4UBUJTUJDT � 4JNVMBUJPO BOE $PNQVUBUJPO ����

	����
�

<��> -BVSB #PFTDIPUFO
 %BOJMB 'JMJQQPOJ Z 3PCFSUB 7BSSJBMF� k$PNCJOJOH .VMUJQMF

*NQVUBUJPO BOE )JEEFO .BSLPW .PEFMJOH UP 0CUBJO $POTJTUFOU &TUJNBUFT PG

&NQMPZNFOU 4UBUVT{ 	FOF� EF ����
�

<��> $SJTUJBO #PMPHB
 7FSOPO 4IBOF 1BOLSBU[
 .BSL - 6OSVI
 .BSJB &MFOJ

3PVNFMJPUJ
 7BMMBCI 4IBI
 4BFFE ,BNSBO 4IBМ
 4PSBZB "S[IBO
 +PIO $PPL

Z $ISJTUPT "SHZSPQPVMPT� k(FOFSBMJ[FE.JYFE.PEFMJOH JO.BTTJWF &MFDUSPOJD

)FBMUI 3FDPSE %BUBCBTFT� XIBU JT B IFBMUIZ TFSVN QPUBTTJVN { BS9JW QSFQSJOU

BS9JW����������� 	����
�

<��> .BSDP #POFUUJ
 3BЙBFMMB 1JDDBSSFUB Z (BJB 4BMGPSE� k1BSBNFUSJD BOE OPOQBSB�

NFUSJD BOBMZTJT PG MJGF DPVSTFT� BO BQQMJDBUJPO UP GBNJMZ GPSNBUJPO QBUUFSOT�{

%FNPHSBQIZ �� 	� KVO� EF ����
�

<��> .BSL #PVOUIBWPOH
 +POBUIBO ) 8BUBOBCF Z ,FWJO . 4VMMJWBO� k"QQSPBDI UP

BEESFTTJOH NJTTJOH EBUB GPS FMFDUSPOJD NFEJDBM SFDPSET BOE QIBSNBDZ DMBJNT

EBUB SFTFBSDI�{ 1IBSNBDPUIFSBQZ �� 	� BCS� EF ����
�

<��> -FP #SFJNBO� k3BOEPN GPSFTUT{� .BDIJOF MFBSOJOH ���� 	����
�

<��> 4UFG WBO #VVSFO� 'MFYJCMF *NQVUBUJPO PG .JTTJOH %BUB
 4FDPOE &EJUJPO� �����
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<��> 4UFG WBO #VVSFO Z ,BSJO (SPPUIVJT�0VETIPPSO� kNJDF� .VMUJWBSJBUF *NQV�

UBUJPO CZ $IBJOFE &RVBUJPOT JO 3{� �� 	����
�

<��> +JBOXFO $BJ Z %PVHMBT & 4DIBVCFM� k.BSHJOBM NFBOT�SBUFT NPEFMT GPS

NVMUJQMF UZQF SFDVSSFOU FWFOU EBUB�{ -JGFUJNF EBUB BOBMZTJT �� 	� KVO� EF ����
�

<��> 2JOH $BJ
 .FJ�$IFOH 8BOH Z ,XVO $IVFO (BSZ $IBO� k+PJOU NPEFMJOH PG

MPOHJUVEJOBM
 SFDVSSFOU FWFOUT BOE GBJMVSF UJNF EBUB GPS TVSWJWPSɒT QPQVMBUJPO�{

#JPNFUSJDT �� 	� EJD� EF ����
�

<��> 2J $BP
 &SJL #VTLFOT
 5BMJUIB 'FFOTUSB
 5JOZ +BBSTNB
 )BOT )JMMFHF

Z %PVXF 1PTUNVT� k$POUJOVPVT�5JNF 4FNJ�.BSLPW .PEFMT JO )FBMUI

&DPOPNJD %FDJTJPO .BLJOH� "O *MMVTUSBUJWF &YBNQMF JO )FBSU 'BJMVSF %JTFBTF

.BOBHFNFOU�{ .FEJDBM EFDJTJPO NBLJOH � BO JOUFSOBUJPOBM KPVSOBM PG UIF 4PDJFUZ GPS

.FEJDBM %FDJTJPO .BLJOH �� 	� FOF� EF ����
�

<��> #BPKJBOH $IFO� k4UBUJTUJDBM .FUIPET GPS .VMUJ�4UBUF "OBMZTJT PG *ODPNQMFUF

-POHJUVEJOBM %BUB{ 	����
�

<��> #JOHTIV & $IFO
 3JDIBSE + $PPL
 +FSBME ' -BXMFTT Z .JO ;IBO� k4UBUJTUJDBM

NFUIPET GPS NVMUJWBSJBUF JOUFSWBM�DFOTPSFE SFDVSSFOU FWFOUT�{ 4UBUJTUJDT JO

NFEJDJOF �� 	� NBS� EF ����
�

<��> #JOHTIV &SJD $IFO Z 3JDIBSE + $PPL� k5FTUT GPS NVMUJWBSJBUF SFDVSSFOU FWFOUT

JO UIF QSFTFODF PG B UFSNJOBM FWFOU�{ #JPTUBUJTUJDT 	0YGPSE
 &OHMBOE
 � 	� FOF� EF

����
�

<��> 5PNPBLJ $IJCB
 )JEFJUTV )JOP
 4IPUBSP "LBIP Z /PCPSV .VSBUB� k5JNF�

7BSZJOH 5SBOTJUJPO 1SPCBCJMJUZ .BUSJY &TUJNBUJPO BOE *UT "QQMJDBUJPO UP #SBOE

4IBSF "OBMZTJT�{ 1MP4 POF �� 	� ����
�

<��> .JOLZPVOH $IPJ
 .BSDP .FTB�'SJBT
 &WFMJOF /¼FTDI
 +BNFT )BSHSFBWFT


%BWJE 1SJFUP�.FSJOP
 "OO #PXMJOH
 ( %BWFZ 4NJUI
 4IBI &CSBIJN
 $BSPMJOF

& %BMF Z +VBO 1 $BTBT� k4PDJBM DBQJUBM
 NPSUBMJUZ
 DBSEJPWBTDVMBS FWFOUT BOE

DBODFS� B TZTUFNBUJD SFWJFX PG QSPTQFDUJWF TUVEJFT{� *OUFSOBUJPOBM KPVSOBM PG

FQJEFNJPMPHZ ���� 	����
�
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<��> (FSNJOBM $PDIP
 1FESP.JSBNPOUFT
 3JDBSEP.BOTJMMB Z8FOUJBO -J� k#BDUFSJBM

HFOPNFT MBDLJOH MPOH�SBOHF DPSSFMBUJPOT NBZ OPU CF NPEFMFE CZ MPX�PSEFS

.BSLPW DIBJOT� UIF SPMF PG NJYJOH TUBUJTUJDT BOE GSBNF TIJGU PG OFJHICPSJOH

HFOFT�{ $PNQVUBUJPOBM CJPMPHZ BOE DIFNJTUSZ �� 1U " 	EJD� EF ����
�

<��> % $PNNFOHFT� k.VMUJ�TUBUF NPEFMT JO FQJEFNJPMPHZ�{ -JGFUJNF EBUB BOBMZTJT �

	� EJD� EF ����
�

<��> 3JDIBSE +� $PPL Z +FSBME '� -BXMFTT� k4UBUJTUJDBM *TTVFT JO .PEFMJOH $ISPOJD

%JTFBTF JO $PIPSU 4UVEJFT{� � 	����
�

<��> )BSSJT $PPQFS
 -BSSZ 7 )FEHFT Z +FЙSFZ $ 7BMFOUJOF� 5IF IBOECPPL PG SFTFBSDI

TZOUIFTJT BOE NFUB�BOBMZTJT� 3VTTFMM 4BHF 'PVOEBUJPO
 �����

<��> %� 3� $PY Z 1"8- -FXJT� k5IF TUBUJTUJDBM BOBMZTJT PG TFSJFT PG FWFOUT{� 5IF

"OOBMT PG .BUIFNBUJDBM 4UBUJTUJDT 	����
�

<��> $BJUMJO . $VTBDL
 (FPSHF )SJQDTBL
 .FSZM #MPPNSPTFO
 4 5SFOU 3PTFOCMPPN


$IBSMPUUF " 8FBWFS
 "EBN 8SJHIU
 %BWJE , 7BXESFZ
 +JN 8BMLFS Z -FOB

.BNZLJOB� k5IF GVUVSF TUBUF PG DMJOJDBM EBUB DBQUVSF BOE EPDVNFOUBUJPO� B

SFQPSU GSPN ".*"ɒT ���� 1PMJDZ .FFUJOH{� +PVSOBM PG UIF "NFSJDBO .FEJDBM

*OGPSNBUJDT "TTPDJBUJPO ���� 	����
�

<��> (SFHPSZ %BSOFMM
 4UPZBO (FPSHJFW
 4BZBO .VLIFSKFF Z #BSCBSB & &OHFMIBSEU�

k"EBQUJWF SBOEPNJ[FE EJNFOTJPO SFEVDUJPO PO NBTTJWF EBUB{� 5IF +PVSOBM PG

.BDIJOF -FBSOJOH 3FTFBSDI ���� 	����
�

<��> (JQFVN %P Z :BOH�+JO ,JN� k"OBMZTJT PG JOUFSWBM DFOTPSFE DPNQFUJOH SJTL

EBUB XJUI NJTTJOH DBVTFT PG GBJMVSF VTJOH QTFVEP WBMVFT BQQSPBDI{� +PVSOBM PG

4UBUJTUJDBM $PNQVUBUJPO BOE 4JNVMBUJPO ���� 	����
�

<��> +VTUJO %PPET
 'MPSFODF #PUUFSJ
 .BSUJO %VHBT Z 'MFVS 'SJU[� k" &VSPQFBO

JOWFOUPSZ PG DPNNPO FMFDUSPOJD IFBMUI SFDPSE EBUB FMFNFOUT GPS DMJOJDBM USJBM

GFBTJCJMJUZ{� 5SJBMT ���� 	����
�

<��> #SBEMFZ &GSPO� k.JTTJOH %BUB
 *NQVUBUJPO
 BOE UIF #PPUTUSBQ{� +PVSOBM PG UIF

"NFSJDBO 4UBUJTUJDBM "TTPDJBUJPO ������ 	����
�
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<��> 4 (BSSJEP &MVTUPOEP
 & (BSDñżB &TRVJOB
 * 7JºEF[ +JN©OF[
 $ -³QF[ (³NF[
 &

.¡T $FCSJ¡O Z . #BMMBSñżO #BSEBKñż� k&TUVEJP EF MB $BMJEBE EF 7JEB 1SPGFTJPOBM

FO USBCBKBEPSFT EF "UFODJ³O 1SJNBSJB EFM �SFB � EF MB $PNVOJEBE EF.BESJE{�

3FWJTUB EF DBMJEBE BTJTUFODJBM ���� 	����
�

<��> +3 &NCFSTPO
 1) 8IJODVQ
 %" -BXMPS
 % .POUBOFS Z 4 &CSBIJN� k$PSPOBSZ

IFBSU EJTFBTF QSFWFOUJPO JO DMJOJDBM QSBDUJDF� BSF QBUJFOUT XJUI EJBCFUFT TQFDJBM 

&WJEFODF GSPN UXP TUVEJFT PG PMEFS NFO BOE XPNFO{� )FBSU ���� 	����
�

<��> $SBJH ,� &OEFST
 #SJBO 5� ,FMMFS Z 3PZ -FWZ� k" GVMMZ DPOEJUJPOBM TQFDJКDBUJPO

BQQSPBDI UP NVMUJMFWFM JNQVUBUJPO PG DBUFHPSJDBM BOE DPOUJOVPVT WBSJBCMFT�{

�� 	����
�

<��> $SBJH ,� &OEFST
 4UFQIFO "� .JTUMFS Z #SJBO 5� ,FMMFS� k.VMUJMFWFM NVMUJQMF

JNQVUBUJPO� " SFWJFX BOE FWBMVBUJPO PG KPJOU NPEFMJOH BOE DIBJOFE FRVBUJPOT

JNQVUBUJPO�{ �� 	����
�

<��> %BOJFM . 'BJTTPM
 1BVM . (SJМO Z +VMJF - 4XBOO� k#JBT JO .BSLPW NPEFMT PG

EJTFBTF�{ .BUIFNBUJDBM CJPTDJFODFT ��� 	� BHP� EF ����
�

<��> +VMJBO +� 'BSBXBZ� &YUFOEJOH UIF -JOFBS .PEFM XJUI 3� (FOFSBMJ[FE -JOFBS
 .JYFE

&ЙFDUT BOE /POQBSBNFUSJD 3FHSFTTJPO .PEFMT� 7PM� ���� $3$ QSFTT
 �����

<��> 4� 'JFVXT
 (FFSU 7FSCFLF Z (� .PMFOCFSHIT� k3BOEPN�FЙFDUT NPEFMT GPS

NVMUJWBSJBUF SFQFBUFE NFBTVSFT�{ 4UBUJTUJDBM NFUIPET JO NFEJDBM SFTFBSDI �� 	�

PDU� EF ����
�

<��> +BTPO 1� 'JOF Z 3PCFSU +� (SBZ� k" 1SPQPSUJPOBM )B[BSET .PEFM GPS UIF

4VCEJTUSJCVUJPO PG B $PNQFUJOH 3JTL{� �� 	����
�

<��> "MFYJT (BCBEJOIP
 (JMCFSU 3JUTDIBSE
 .BUUIJBT 4UVEFS Z /JDPMBT 4 .¼MMFS�

k.JOJOH TFRVFODF EBUB JO 3 XJUI UIF 5SB.JOF3 QBDLBHF� " VTFSɒT HVJEF{�

(FOFWB� %FQBSUNFOU PG &DPOPNFUSJDT BOE -BCPSBUPSZ PG %FNPHSBQIZ
 6OJWFSTJUZ PG

(FOFWB 	����
�

<��> 'MPSFODF (JMMBJ[FBV
 &UJFOOF %BOUBO
 .BHBMJ (JSBM Z :PIBOO 'PVDIFS� k"

NVMUJTUBUF BEEJUJWF SFMBUJWF TVSWJWBM TFNJ�.BSLPW NPEFM�{ 4UBUJTUJDBM NFUIPET

JO NFEJDBM SFTFBSDI �� 	� BHP� EF ����
�



#*#-*0(3"'�" ���

<��> 3PCFSU +� (MZOO
 /BO .� -BJSE Z %POBME #� 3VCJO� 4FMFDUJPO .PEFMJOH 7FSTVT

.JYUVSF .PEFMJOH XJUI /POJHOPSBCMF /POSFTQPOTF� �����

<��> &MT (PFUHIFCFVS Z -PVJTF 3ZBO� k"OBMZTJT PG DPNQFUJOH SJTLT TVSWJWBM EBUB

XIFO TPNF GBJMVSF UZQFT BSF NJTTJOH{� #JPNFUSJLB ���� 	����
�

<��> 4BWFMJ * (PMECFSH
 "OES[FK /JFNJFSLP Z "MFYBOEFS 5VSDIJO� k"OBMZTJT PG EBUB

FSSPST JO DMJOJDBM SFTFBSDI EBUBCBTFT{� ".*" BOOVBM TZNQPTJVN QSPDFFEJOHT�

7PM� ����� "NFSJDBO .FEJDBM *OGPSNBUJDT "TTPDJBUJPO� �����

<��> )BSWFZ (PMETUFJO
 +BNFT $BSQFOUFS
 .JDIBFM ( ,FOXBSE Z ,BUF " -FWJO�

k.VMUJMFWFM NPEFMT XJUI NVMUJWBSJBUF NJYFE SFTQPOTF UZQFT{� 4UBUJTUJDBM

.PEFMMJOH ��� 	����
�

<��> (VBOHCBP (VP� k5BZMPS RVBTJ�MJLFMJIPPE GPS MJNJUFE HFOFSBMJ[FE MJOFBS

NPEFMT{� +PVSOBM PG "QQMJFE 4UBUJTUJDT 	����
�

<��> #SFOEBO )BMQJO� k.VMUJQMF JNQVUBUJPO GPS DBUFHPSJDBM UJNF TFSJFT{� 5IF 4UBUB

+PVSOBM ���� 	����
�

<��> #SFOEBO )BMQJO� k.VMUJQMF JNQVUBUJPO GPS MJGF�DPVSTF TFRVFODF EBUB{ 	����
�

<��> 4FVOHCPOH)BO
 "EJO�$SJTUJBO"OESFJ Z ,BN�8BI 5TVJ� k.VMUJQMF JNQVUBUJPO

GPS DPNQFUJOH SJTLT TVSWJWBM EBUB WJB QTFVEP�PCTFSWBUJPOT{� �� 	����
�

<��> 1BOUFIB )BZBUJ 3F[WBO
 ,BUIFSJOF + -FF Z +VMJF " 4JNQTPO� k5IF SJTF PG

NVMUJQMF JNQVUBUJPO� B SFWJFX PG UIF SFQPSUJOH BOE JNQMFNFOUBUJPO PG UIF

NFUIPE JO NFEJDBM SFTFBSDI�{ #.$ NFEJDBM SFTFBSDI NFUIPEPMPHZ �� 	BCS� EF

����
�

<��> +BNFT + )FDLNBO� k5IF DPNNPO TUSVDUVSF PG TUBUJTUJDBM NPEFMT PG USVODBUJPO


TBNQMF TFMFDUJPO BOE MJNJUFE EFQFOEFOU WBSJBCMFT BOE B TJNQMF FTUJNBUPS GPS

TVDI NPEFMT{� "OOBMT PG FDPOPNJD BOE TPDJBM NFBTVSFNFOU
 WPMVNF �
 OVNCFS ��

/#&3
 �����

<��> %POBME )FEFLFS� k" .JYFE�&ЙFDUT .VMUJOPNJBM -PHJTUJD 3FHSFTTJPO .PEFM{�

4UBUJTUJDT JO NFEJDJOF ���� 	����
�

<��> %BWJE 8� )PTNFS +S
 4UBOMFZ -FNFTIPX Z 3PEOFZ 9� 4UVSEJWBOU� "QQMJFE

-PHJTUJD 3FHSFTTJPO� 7PM� ���� +PIO 8JMFZ � 4POT
 �����
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<��> (FPSHF )SJQDTBL
 %BWJE , 7BXESFZ
 .BUUIFX 3 'SFE Z 4VTBO # #PTUXJDL�

k6TF PG FMFDUSPOJD DMJOJDBM EPDVNFOUBUJPO� UJNF TQFOU BOE UFBN JOUFSBDUJPOT{�

+PVSOBM PG UIF "NFSJDBO .FEJDBM *OGPSNBUJDT "TTPDJBUJPO ���� 	����
�

<��> $IJVOH�:V )VBOH
 .FJ�$IFOH 8BOH Z :JOH ;IBOH� k"OBMZTJOH QBOFM DPVOU

EBUB XJUI JOGPSNBUJWF PCTFSWBUJPO UJNFT{� �� 	����
�

<��> 2J )VBOH
 %XBZOF $PIFO
 4BOESB ,PNBS[ZOTLJ
 9JBP�.FJ -J
 1BTRVBMF

*OOPNJOBUP
 'SBODJT -©WJ Z #¤SCFM 'JOLFOTU¤EU� k)JEEFO .BSLPW NPEFMT

GPS NPOJUPSJOH DJSDBEJBO SIZUINJDJUZ JO UFMFNFUSJD BDUJWJUZ EBUB�{ +PVSOBM PG UIF

3PZBM 4PDJFUZ
 *OUFSGBDF �� 	��� GFC� EF ����
�

<��> ;IFOHYJOH )VBOH
 8FJ %POH
 'FJ 8BOH Z )VJMPOH %VBO� k.FEJDBM *OQBUJFOU

+PVSOFZ .PEFMJOH BOE $MVTUFSJOH� " #BZFTJBO )JEEFO .BSLPW .PEFM #BTFE

"QQSPBDI�{ ".*" ��� "OOVBM 4ZNQPTJVN QSPDFFEJOHT� ".*" 4ZNQPTJVN ����

	����
�

<��> .E )BNJEVM )VRVF
 +PIO #� $BSMJO
 +VMJF "� 4JNQTPO Z ,BUIFSJOF +� -FF� k"

DPNQBSJTPO PG NVMUJQMF JNQVUBUJPO NFUIPET GPS NJTTJOH EBUB JO MPOHJUVEJOBM

TUVEJFT�{ #.$ NFEJDBM SFTFBSDI NFUIPEPMPHZ �� 	� EJD� EF ����
� FQVCMJTI�

<��> -VSEFT : 5 *OPVF
 3VUI &U[JPOJ
 $ISJTUPQIFS.PSSFMM Z 1FUFS.¼MMFS� k.PEFMJOH

EJTFBTF QSPHSFTTJPO XJUI MPOHJUVEJOBM NBSLFST{� +PVSOBM PG UIF "NFSJDBO

4UBUJTUJDBM "TTPDJBUJPO ������� 	����
�

<��> "NBMJB ,BSBIBMJPT
 -BVSB #BHMJFUUP
 +PIO # $BSMJO
 %BMMBT 3 &OHMJTI Z +VMJF "

4JNQTPO� k" SFWJFX PG UIF SFQPSUJOH BOE IBOEMJOH PG NJTTJOH EBUB JO DPIPSU

TUVEJFT XJUI SFQFBUFE BTTFTTNFOU PG FYQPTVSFNFBTVSFT�{ #.$ NFEJDBM SFTFBSDI

NFUIPEPMPHZ �� 	KVM� EF ����
�

<��> 3JDIBSE ,BZ� k" .BSLPW NPEFM GPS BOBMZTJOH DBODFS NBSLFST BOE EJTFBTF

TUBUFT JO TVSWJWBM TUVEJFT{� #JPNFUSJDT 	����
�

<��> -PJT ( ,JN
 $MBJSF $BSTPO
 %FCCJF " -BXMPS Z 4IBI &CSBIJN� k(FPHSBQIJDBM

WBSJBUJPO JO DBSEJPWBTDVMBS JODJEFODF� SFTVMUT GSPN UIF #SJUJTI 8PNFOɒT )FBSU

BOE )FBMUI 4UVEZ{� #.$ QVCMJD IFBMUI ���� 	����
�
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<��> %FCBTJT ,VOEV
 %FCBOKBO .JUSB Z "ZPO (BOHVMZ� k"OBMZTJT PG MFGU USVODBUFE

BOE SJHIU DFOTPSFE DPNQFUJOH SJTLT EBUB{� $PNQVUBUJPOBM 4UBUJTUJDT � %BUB

"OBMZTJT ��� 	����
�

<��> ,BKTB ,WJTU
 1FS ,SBHI "OEFSTFO
 +VMFT "OHTU Z -BST 7FEFM ,FTTJOH� k&WFOU

EFQFOEFOU TBNQMJOH PG SFDVSSFOU FWFOUT�{ -JGFUJNF EBUB BOBMZTJT �� 	� PDU� EF

����
�

<��> +PTFQI -� Z 3FDBJ .� :VDFM� k$PNQVUBUJPOBM 4USBUFHJFT GPS .VMUJWBSJBUF -JOFBS

.JYFE�&ЙFDUT .PEFMT 8JUI .JTTJOH 7BMVFT{� +PVSOBM PG $PNQVUBUJPOBM BOE

(SBQIJDBM 4UBUJTUJDT ���� 	����
�

<��> /� .� -BJSE� k.JTTJOH EBUB JO MPOHJUVEJOBM TUVEJFT�{ 4UBUJTUJDT JO NFEJDJOF � 	���

����
� QQVCMJTI�

<��> +BOF.� -BOHF Z 7MBEJNJS /� .JOJO� k'JUUJOH BOE JOUFSQSFUJOH DPOUJOVPVT�UJNF

MBUFOU .BSLPW NPEFMT GPS QBOFM EBUB{� �� 	����
�

<��> #SZBO -BV Z $BUIFSJOF -FTLP� k.JTTJOHOFTT JO UIF 4FUUJOH PG $PNQFUJOH 3JTLT�

GSPN .JTTJOH 7BMVFT UP .JTTJOH 1PUFOUJBM 0VUDPNFT{� � 	����
�

<��> %" -BXMPS
 $ #FEGPSE
 . 5BZMPS Z 4 &CSBIJN� k(FPHSBQIJDBM WBSJBUJPO JO

DBSEJPWBTDVMBS EJTFBTF
 SJTL GBDUPST
 BOE UIFJS DPOUSPM JO PMEFS XPNFO� #SJUJTI

8PNFOɒT )FBSU BOE)FBMUI 4UVEZ{� +PVSOBM PG &QJEFNJPMPHZ � $PNNVOJUZ )FBMUI

���� 	����
�

<��> ,� +� -FF Z +� #� $BSMJO� k.VMUJQMF *NQVUBUJPO GPS .JTTJOH %BUB� 'VMMZ

$POEJUJPOBM 4QFDJКDBUJPO 7FSTVT.VMUJWBSJBUF /PSNBM *NQVUBUJPO{� ��� 	����
�

<��> ,FVOCBJL -FF Z .JDIBFM +� %BOJFMT� k" $MBTT PG .BSLPW .PEFMT GPS

-POHJUVEJOBM 0SEJOBM %BUB{� �� 	����
�

<��> 5JNPUIZ 4 -FTBS
 -BVSJF #SJDFMBOE Z %BOJFM 4 4UFJO� k'BDUPST SFMBUFE UP FSSPST

JO NFEJDBUJPO QSFTDSJCJOH{� +BNB ����� 	����
�

<��> +JBOJOH -J
 5IPNBT )� 4DIFJLF Z .FJ�+JF ;IBOH� k$IFDLJOH 'JOF BOE (SBZ

TVCEJTUSJCVUJPO IB[BSET NPEFM XJUI DVNVMBUJWF TVNT PG SFTJEVBMT{� �� 	����
�
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<��> -J�"O -JO
 4IFOH -VP
 #JOHTIV & $IFO Z #BSSZ 3 %BWJT� k#BZFTJBO BOBMZTJT PG

NVMUJ�UZQF SFDVSSFOU FWFOUT BOE EFQFOEFOU UFSNJOBUJPO XJUI OPOQBSBNFUSJD

DPWBSJBUF GVODUJPOT�{ 4UBUJTUJDBM NFUIPET JO NFEJDBM SFTFBSDI �� 	� EJD� EF ����
�

<��> %� -JO� k/POQBSBNFUSJD FTUJNBUJPO PG UIF HBQ UJNF EJTUSJCVUJPO GPS TFSJBM

FWFOUT XJUI DFOTPSFE EBUB{� �� 	����
�

<��> 3PEFSJDL +� "� -JUUMF Z %POBME #� 3VCJO� 4UBUJTUJDBM "OBMZTJT XJUI .JTTJOH %BUB�

-JUUMF�4UBUJTUJDBM "OBMZTJT XJUI .JTTJOH %BUB� �����

<��> #SFOU 3� -PHBO
 .FJ�+JF ;IBOH Z +PIO 1� ,MFJO� k.BSHJOBM.PEFMT GPS $MVTUFSFE

5JNF�UP�&WFOU %BUB XJUI $PNQFUJOH 3JTLT 6TJOH 1TFVEPWBMVFT{� #JPNFUSJDT

���� 	����
�

<��> 8FOKJF -PV� k.6-5*�45"5&.0%&-48*5).*44*/($07"3*"5&4{�5IFTFT

BOE %JTTFSUBUJPOTɎ4UBUJTUJDT� ��� 	����
�

<��> +VOTIFOH .B
 8FOZBX $IBO
 $IV�-JO 5TBJ
 .PNJBP 9JPOH Z #BSCBSB $ 5JMMFZ�

k"OBMZTJT PG USBOTUIFPSFUJDBM NPEFM PG IFBMUI CFIBWJPSBM DIBOHFT JO B OVUSJUJPO

JOUFSWFOUJPO TUVEZɎB DPOUJOVPVT UJNF .BSLPW DIBJO NPEFM XJUI #BZFTJBO

BQQSPBDI�{ 4UBUJTUJDT JO NFEJDJOF �� 	�� OPW� EF ����
�

<��> %BWJE .BDMFPE� k%JЙFSFOUJBM OFUXPSLT 	BOE PUIFS TUBUJTUJDBM JTTVFT
 GPS UIF

BOBMZTJT PG NFUBCPMPNJD EBUB{� 5FTJT EPDU� -POEPO 4DIPPM PG )ZHJFOF �

5SPQJDBM .FEJDJOF
 �����

<���> +POBUIBO * .BMFUJD Z "OESJBO .BSDVT� k%BUB DMFBOTJOH� " QSFMVEF UP

LOPXMFEHF EJTDPWFSZ{� %BUB NJOJOH BOE LOPXMFEHF EJTDPWFSZ IBOECPPL� 4QSJOHFS


�����

<���> +POBUIBO * .BMFUJD Z "OESJBO .BSDVT� k%BUB $MFBOTJOH� #FZPOE *OUFHSJUZ

"OBMZTJT�{ *R� $JUFTFFS� �����

<���> &NJMJP " .BSUñżOF[ .BSDP Z +FTºT "SBOB[ "OES©T� k�&YJTUF SFMBDJ³O FOUSF FM

SFJOHSFTP IPTQJUBMBSJP Z MB DBMJEBE BTJTUFODJBM { 3FWJTUB EF $BMJEBE "TJTUFODJBM

���� 	����
�

<���> .BSHBSFU .BZ
 %FCCJF "� -BXMPS
 1FUFS #SJOEMF
 3JUB 1BUFM Z 4IBI &CSBIJN�

k$BSEJPWBTDVMBS EJTFBTF SJTL BTTFTTNFOU JO PMEFS XPNFO� DBO XF JNQSPWF PO



#*#-*0(3"'�" ���

'SBNJOHIBN #SJUJTI 8PNFOɒT )FBSU BOE )FBMUI QSPTQFDUJWF DPIPSU TUVEZ{�

)FBSU ����� 	����
�

<���> :BTTJO .B[SPVJ
 4JNPOF .BUIPVMJO�1©MJTTJFS
 (BFUBO .BDHSPHBO
 7©SPOJRVF

#SPVTUF Z 7JSHJOJF 3POEFBV� k.VMUJWBSJBUF GSBJMUZ NPEFMT GPS UXP UZQFT PG

SFDVSSFOU FWFOUT XJUI B EFQFOEFOU UFSNJOBM FWFOU� BQQMJDBUJPO UP CSFBTU DBODFS

EBUB�{ #JPNFUSJDBM KPVSOBM� #JPNFUSJTDIF ;FJUTDISJGU �� 	� OPW� EF ����
�

<���> +PT© . .FOB .BUFP
 -VJT 4¡ODIF[ 1FSSVDB
 +VBO $¡SEFOBT 7BMMBEPMJE Z DPM�

k*NQMBOUBDJ³O Z FWBMVBDJ³O JOGPSN¡UJDB EF VO QSPHSBNB EF NFKPSB EF MB

DBMJEBE BTJTUFODJBM FO FM �SFB � EF "UFODJ³O 1SJNBSJB EF .BESJE{� 3FW� DBMJE�

BTJTU 	����
�

<���> +VMJB .JLPMBJ Z .BSL -ZPOT�"NPT� k-POHJUVEJOBM NFUIPET GPS MJGF DPVSTF

SFTFBSDI� " DPNQBSJTPO PG TFRVFODF BOBMZTJT
 MBUFOU DMBTT HSPXUI NPEFMT


BOE NVMUJ�TUBUF FWFOU IJTUPSZ NPEFMT GPS TUVEZJOH QBSUOFSTIJQ USBOTJUJPOT{�

-POHJUVEJOBM BOE -JGF $PVSTF 4UVEJFT 	����
�

<���> 6MMB # .PHFOTFO Z 5IPNBT " (FSET� k" SBOEPN GPSFTU BQQSPBDI GPS

DPNQFUJOH SJTLT CBTFE PO QTFVEP�WBMVFT{� 4UBUJTUJDT JO NFEJDJOF ����� 	����
�

<���> 4JMWJB.POUPSP�(BSDñżB
 .BSñżB 1JMBS ;BGSJMMB�3FOUFSP
 'SBODJTDP.JHVFM $FMES¡O�

EF )BSP
 +VBO +PT© 1J±FSP�EF "SNBT
 'JEFM 5PMES¡
 -VJT 5FKBEB�1PSUFSP Z +PT©

"CFMM¡O�"MFN¡O� k&ЙFDUT PG ESZ�DVSFE IBN SJDI JO CJPBDUJWF QFQUJEFT PO

DBSEJPWBTDVMBS IFBMUI� " SBOEPNJ[FE DPOUSPMMFE USJBM{� +PVSOBM PG 'VODUJPOBM

'PPET �� 	����
�

<���> .BSHBSJUB .PSFOP�#FUBODVS Z "VS©MJFO -BUPVDIF� k3FHSFTTJPO NPEFMJOH PG

UIF DVNVMBUJWF JODJEFODF GVODUJPOXJUINJTTJOH DBVTFT PG GBJMVSF VTJOH QTFVEP�

WBMVFT{� 4UBUJTUJDT JO .FEJDJOF ����� 	����
�

<���> -BXSFODF ) .PVMUPO Z .MDIBFM + %JCMFZ� k.VMUJWBSJBUF UJNF�UP�FWFOU NPEFMT

GPS TUVEJFT PG SFDVSSFOU DIJMEIPPE EJTFBTFT�{ *OUFSOBUJPOBM KPVSOBM PG FQJEFNJPMPHZ

���� 	����
�
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<���> 4IJOJDIJ /BLBHBXB Z )PMHFS 4DIJFM[FUI� k" HFOFSBM BOE TJNQMF NFUIPE GPS

PCUBJOJOH 3� GSPN HFOFSBMJ[FE MJOFBS NJYFE�FЙFDUT NPEFMT{� .FUIPET JO FDPMPHZ

BOE FWPMVUJPO ��� 	����
�

<���> .FMBOJF /JDIPMT
 /JDL 5PXOTFOE
 1FUFS 4DBSCPSPVHI Z .JLF 3BZOFS� k5SFOET

JO BHF�TQFDJКD DPSPOBSZ IFBSU EJTFBTF NPSUBMJUZ JO UIF &VSPQFBO 6OJPO PWFS

UISFF EFDBEFT� ����Ɏ����{� &VSPQFBO )FBSU +PVSOBM ����� 	�� EF PDU� EF ����
�

<���> +P£P /JDPMBV� k" /FX .PEFM GPS .VMUJWBSJBUF .BSLPW $IBJOT� .VMUJWBSJBUF

.BSLPW DIBJOT{� �� 	����
�

<���> &WFMJOF /¼FTDI
 1FSFM 1BCMP
 $BSPMJOF & %BMF
 %BWJE 1SJFUP�.FSJOP
 .FFOB

,VNBSJ
 "OO #PXMJOH
 4IBI &CSBIJN Z +VBO 1 $BTBT� k*ODJEFOU EJTBCJMJUZ

JO PMEFS BEVMUT� QSFEJDUJPO NPEFMT CBTFE PO UXP #SJUJTI QSPTQFDUJWF DPIPSU

TUVEJFT�{ "HF BOE BHFJOH �� 	� NBS� EF ����
�

<���> &MFOB 0MBSJV
 ,FWJO , $BEXFMM
 &MJ[BCFUI )BODPDL
 %BWJE 5SVFNBO Z )FMFOF

$IFWSPV�4FWFSBD� k$VSSFOU SFDPNNFOEBUJPOT PO UIF FTUJNBUJPO PG USBOTJUJPO

QSPCBCJMJUJFT JO .BSLPW DPIPSU NPEFMT GPS VTF JO IFBMUI DBSF EFDJTJPO�NBLJOH�

B UBSHFUFE MJUFSBUVSF SFWJFX�{ $MJOJDP&DPOPNJDT BOE PVUDPNFT SFTFBSDI � $&03 �

	����
�

<���> "OES©T 1BSSJMMB�"MNBOTB
 $BSMPT "MCFSUP (PO[¡MF[�#FSNºEF[
 4JMWJB 4¡ODIF[�

4¡ODIF[
 -VJT .FTFHVFS�0MNP
 $BSMPT .BOVFM .BSUñżOF[�$¡DFSFT
 'SBODJTDP

.BSUñżOF[�.BSUñżOF[
 +PT© -VJT $BMWP�(VJSBEP
 +VBO +PT© 1J±FSP EF "SNBT


+VBO .BOVFM "SBHPOFTFT
 /VSJB (BSDñżB�$BSSJMMP Z DPM� k*OUSBPTUFBM #FIBWJPS

PG 1PSPVT 4DBЙPMET� 5IF N$5 3BX�%BUB "OBMZTJT BT B 5PPM GPS #FUUFS

6OEFSTUBOEJOH{� 4ZNNFUSZ ���� 	����
�

<���> /FJM 1FBSDF Z )BSWFZ $IFDLPXBZ� k" TJNQMF DPNQVUFS QSPHSBN GPS HFOFSBUJOH

QFSTPO�UJNF EBUB JO DPIPSU TUVEJFT JOWPMWJOH UJNF�SFMBUFE GBDUPST{� "NFSJDBO

KPVSOBM PG FQJEFNJPMPHZ ����� 	����
�

<���> &ETFM " 1F±B� k%ZOBNJD .PEFMMJOH BOE 4UBUJTUJDBM "OBMZTJT PG &WFOU 5JNFT�{

4UBUJTUJDBM TDJFODF � B SFWJFX KPVSOBM PG UIF *OTUJUVUF PG .BUIFNBUJDBM 4UBUJTUJDT �� 	�

OPW� EF ����
�
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<���> &ETFM "� 1F±B Z .ZMFT )PMMBOEFS� .PEFMT GPS 3FDVSSFOU &WFOUT JO 3FMJBCJMJUZ BOE

4VSWJWBM "OBMZTJT� �����

<���> 5JN 1GFJЙFS
 /JDPMBJ )FJO[F
 3PCFSU 'SZTDI
 -FPO : %FPVFMM
 .JSDFB "

4DIPFOGFME
 3PCFSU 5 ,OJHIU Z (FPSH 3PTF� k&YUSBDUJOH EVSBUJPO JOGPSNBUJPO

JO B QJDUVSF DBUFHPSZ EFDPEJOH UBTL VTJOH IJEEFO .BSLPW .PEFMT�{ +PVSOBM PG

OFVSBM FOHJOFFSJOH �� 	� BCS� EF ����
�

<���> .BUUIFX 1PXOFZ
 1BVMB 8JMMJBNTPO
 +BNJF ,JSLIBN Z 3VXBOUIJ

,PMBNVOOBHF�%POB� k" SFWJFX PG UIF IBOEMJOH PG NJTTJOH MPOHJUVEJOBM

PVUDPNF EBUB JO DMJOJDBM USJBMT�{ 5SJBMT �� 	KVO� EF ����
�

<���> "MJ 3BGFJ
 &JOPMMBI 1BTIB Z 3PPIBOHJ[ +BNTIJEJ 0SBL� k" XBSOJOH UISFTIPME

GPS NPOJUPSJOH UVCFSDVMPTJT TVSWFJMMBODF EBUB� BO BMUFSOBUJWF UP IJEEFO.BSLPW

NPEFM�{ 5SPQJDBM NFEJDJOF � JOUFSOBUJPOBM IFBMUI � 5. � *) �� 	� KVM� EF ����
�

<���> "ESJBO & 3BGUFSZ� k"NPEFM GPS IJHI�PSEFS .BSLPW DIBJOT{� +PVSOBM PG UIF 3PZBM

4UBUJTUJDBM 4PDJFUZ� 4FSJFT # 	.FUIPEPMPHJDBM
 	����
�

<���> &SIBSE 3BIN Z )POH )BJ %P� k%BUB DMFBOJOH� 1SPCMFNT BOE DVSSFOU

BQQSPBDIFT{� *&&& %BUB &OH� #VMM� ���� 	����
�

<���> 4UFQIFO -3BUICVO Z 4BVM 4IJЙNBO� k.JYFE FЙFDUTNPEFMT GPS SFDVSSFOU FWFOUT

EBUB XJUI QBSUJBMMZ PCTFSWFE UJNF�WBSZJOH DPWBSJBUFT� &DPMPHJDBM NPNFOUBSZ

BTTFTTNFOU PG TNPLJOH�{ #JPNFUSJDT �� 	� NBS� EF ����
�

<���> 1BUSJDL 3PDLFOTDIBVC
 7JODFOU /HVZFO
 3PCFSU 8 "MESJEHF
 %JPOJTJP

"DPTUB
 +VBO .JHVFM (BSDñżB�(³NF[ Z $BSMPT 4¡F[� k%BUB�ESJWFO EJTDPWFSZ

PG DIBOHFT JO DMJOJDBM DPEF VTBHF PWFS UJNF� B DBTF�TUVEZ PO DIBOHFT JO

DBSEJPWBTDVMBS EJTFBTF SFDPSEJOH JO UXP &OHMJTI FMFDUSPOJD IFBMUI SFDPSET

EBUBCBTFT 	����Ɏ����
{� #.+ PQFO ���� 	����
�

<���> #BSU 7BO 3PNQBZF
 4IBCCBS +BЙBS Z &MT (PFUHIFCFVS� k&TUJNBUJPO 8JUI $PY

.PEFMT� $BVTF�TQFDJКD 4VSWJWBM "OBMZTJT8JUI.JTDMBTTJКFE $BVTF PG 'BJMVSF{�

�� 	����
�

<���> 1BUSJDL 3PZTUPO� k.VMUJQMF JNQVUBUJPO PG NJTTJOH WBMVFT� GVSUIFS VQEBUF PG

JDF
 XJUI BO FNQIBTJT PO DBUFHPSJDBM WBSJBCMFT{� 5IF 4UBUB +PVSOBM ��� 	����
�
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<���> (PSEPO % 3VCFOGFME� k6TJOH DPNQVUFSJ[FE NFEJDBM EBUBCBTFT UP NFBTVSF

BOE UP JNQSPWF UIF RVBMJUZ PG JOUFOTJWF DBSF{� +PVSOBM PG DSJUJDBM DBSF ���� 	����
�

<���> 3 4¡DIF[ (PO[¡MF[
 3PDJP �MWBSF[ /JEP Z 4PMFEBE -PSFO[P #PSEB� k$BMJEBE

EF WJEB QSPGFTJPOBM EF MPT USBCBKBEPSFT EF BUFODJ³O QSJNBSJB EFM �SFB �� EF

.BESJE{� .FEJGBN ���� 	����
�

<���> *TTBLB 4BHBSB
 3PDI (JPSHJ
 0HPCBSB , %PVNCP
 3FOBVE 1JBSSPVY Z +FBO

(BVEBSU� k.PEFMMJOH SFDVSSFOU FWFOUT� DPNQBSJTPO PG TUBUJTUJDBM NPEFMT XJUI

DPOUJOVPVT BOE EJTDPOUJOVPVT SJTL JOUFSWBMT PO SFDVSSFOU NBMBSJB FQJTPEFT

EBUB�{ .BMBSJB KPVSOBM �� 	KVM� EF ����
�

<���> "OLBO 4BIB Z %ISVW "SZB� k(FOFSBMJ[FE NJYFE FЙFDU NPEFMT GPS QFSTPOBMJ�

[JOH KPC TFBSDI{� 1SPDFFEJOHT PG UIF ��UI *OUFSOBUJPOBM "$. 4*(*3 $POGFSFODF PO

3FTFBSDI BOE %FWFMPQNFOU JO *OGPSNBUJPO 3FUSJFWBM� �����

<���> +- 4DIBGFS� k.VMUJQMF *NQVUBUJPO
 P QSJNF 4UBUJTUJDBM .FUIPET JO .FEJDBM

3FTFBSDI �{ 	����
�

<���> +¼SH 4DIFMMEPSGFS
 1FUFS #¼IMNBOO Z 4"3" 7"/ %& (&&3� k&TUJNBUJPO

GPS IJHI�EJNFOTJPOBM MJOFBS NJYFE�FЙFDUT NPEFMT VTJOH ɰ��QFOBMJ[BUJPO{�

4DBOEJOBWJBO +PVSOBM PG 4UBUJTUJDT ���� 	����
�

<���> 5VOOZ 4FCBTUJBO
 7JTBMBLTIJ +FZBTFFMBO
 -BLTINBOBO +FZBTFFMBO
 4IBMJOJ

"OBOEBO
 4FCBTUJBO (FPSHF Z 4ISJLBOU * #BOHEJXBMB� k%FDPEJOH BOE

NPEFMMJOH PG UJNF TFSJFT DPVOU EBUB VTJOH 1PJTTPO IJEEFO .BSLPW NPEFM

BOE .BSLPW PSEJOBM MPHJTUJD SFHSFTTJPO NPEFMT�{ 4UBUJTUJDBM NFUIPET JO NFEJDBM

SFTFBSDI 	FOF� EF ����
�

<���> 4FDSFUBS­B (FOFSBM EFM 4FSWJDJP .BESJMF±P EF 4BMVE� .FNPSJB BOVBM EF BDUJWJEBE

EF MB HFSFODJB BTJTUFODJBM EF BUFODJ³O QSJNBSJB B±P ����� &E� QPS 4FSWJDJP.BESJMF±P

EF 4BMVE� 4FDSFUBS­B (FOFSBM EFM 4FSWJDJP .BESJMF±P EF 4BMVE� 4FQ� EF �����

ϳϰϪ� ?iiT,ffrrrXK�/`B/XQ`;f#pB`im�Hf"o*Jykyj9kXT/7�

<���> 4FDSFUBS­B (FOFSBM EFM 4FSWJDJP .BESJMF±P EF 4BMVE� .FNPSJB BOVBM EF BDUJWJEBE

EFM TFSWJDJP NBESJMF±P EF TBMVE B±P ����� &E� QPS 4FSWJDJP .BESJMF±P EF 4BMVE�

http://www.madrid.org/bvirtual/BVCM020342.pdf
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4FDSFUBS­B (FOFSBM EFM 4FSWJDJP .BESJMF±P EF 4BMVE� .BZP EF ����� ϳϰϪ� ?iiT,

ffrrrXK�/`B/XQ`;f#pB`im�Hf"o*Jykyk3jXT/7�

<���> "OPPQ%� 4IBI
 +POBUIBO8� #BSUMFUU
 +BNFT$BSQFOUFS
 0XFO/JDIPMBT Z)BSSZ

)FNJOHXBZ� k$PNQBSJTPO PG SBOEPN GPSFTU BOE QBSBNFUSJD JNQVUBUJPO

NPEFMT GPS JNQVUJOH NJTTJOH EBUB VTJOH .*$&� B $"-*#&3 TUVEZ�{ "NFSJDBO

KPVSOBM PG FQJEFNJPMPHZ ��� 	� NBS� EF ����
� QQVCMJTI�

<���> (PXSJ 4IJWBTBCFTBO
 #JTXBEFW .JUSB Z (FSBSE . 0ɒ3FJMMZ� k.JTTJOH EBUB JO

USBVNB SFHJTUSJFT� " TZTUFNBUJD SFWJFX�{ *OKVSZ 	NBS� EF ����
�

<���> (VOOBS 4UFJOFDL
 1IJMJQ ) ,BTT Z "OEFST "IMCPN� k" DPNQSFIFOTJWF DMJOJDBM

FQJEFNJPMPHJDBM UIFPSZ CBTFE PO UIF DPODFQU PG UIF TPVSDF QFSTPO�UJNF BOE

GPVS EJTUJODU TUVEZ TUBHFT{� "DUB 0ODPMPHJDB ���� 	����
�

<���> +POBUIBO "$ 4UFSOFS
 *BO 3� 8IJUF
 +PIO #� $BSMJO
 .JDIBFM 4QSBUU
 1BUSJDL

3PZTUPO
 .JDIBFM (� ,FOXBSE
 "OHFMB .� 8PPE Z +BNFT 3� $BSQFOUFS�

k.VMUJQMF *NQVUBUJPO GPS .JTTJOH %BUB JO &QJEFNJPMPHJDBM BOE $MJOJDBM

3FTFBSDI� 1PUFOUJBM BOE 1JUGBMMT{� #.+� #SJUJTI NFEJDBM KPVSOBM �������� 	����
�

<���> 4VOEBSSBNBO 4VCSBNBOJBO� k.VMUJQMF JNQVUBUJPOT BOE UIFNJTTJOH DFOTPSJOH

JOEJDBUPS NPEFM{� ��� 	����
�

<���> . + 4XFFUJOH
 7 5 'BSFXFMM Z % %F "OHFMJT� k.VMUJ�TUBUF .BSLPW NPEFMT GPS

EJTFBTF QSPHSFTTJPO JO UIF QSFTFODF PG JOGPSNBUJWF FYBNJOBUJPO UJNFT� BO

BQQMJDBUJPO UP IFQBUJUJT $�{ 4UBUJTUJDT JO NFEJDJOF �� 	�� NBZP EF ����
�

<���> ;JMPOH 5BO� k"QQSPYJNBUF *OGFSFODF GPS )JHI�%JNFOTJPOBM -BUFOU 7BSJBCMF

.PEFMT{� 5FTJT EPDU� %VLF 6OJWFSTJUZ
 �����

<���> ;JMPOH 5BO
 ,JNCFSMZ 3PDIF
 9JBOH ;IPV Z 4BZBO .VLIFSKFF� k4DBMBCMF

BMHPSJUINT GPS MFBSOJOH IJHI�EJNFOTJPOBM MJOFBS NJYFENPEFMT{� BS9JW QSFQSJOU

BS9JW����������� 	����
�

<���> )PXBSE ) ; 5IPN
 $ISJTUPQIFS ) +BDLTPO
 %BOJFM $PNNFOHFT Z -JOEB %

4IBSQMFT� k4UBUF TFMFDUJPO JO .BSLPW NPEFMT GPS QBOFM EBUB XJUI BQQMJDBUJPO

UP QTPSJBUJD BSUISJUJT�{ 4UBUJTUJDT JO NFEJDJOF �� 	�� KVM� EF ����
�

http://www.madrid.org/bvirtual/BVCM020283.pdf
http://www.madrid.org/bvirtual/BVCM020283.pdf
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<���> 4JNPO 5IPNQTPO
 4UFQIFO ,BQUPHF
 *BO 8IJUF
 "OHFMB 8PPE
 1IJMJQ 1FSSZ


+PIO %BOFTI Z &NFSHJOH 3JTL 'BDUPST $PMMBCPSBUJPO� k4UBUJTUJDBM NFUIPET

GPS UIF UJNF�UP�FWFOU BOBMZTJT PG JOEJWJEVBM QBSUJDJQBOU EBUB GSPN NVMUJQMF

FQJEFNJPMPHJDBM TUVEJFT{� *OUFSOBUJPOBM KPVSOBM PG FQJEFNJPMPHZ ���� 	����
�

<���> "OESFX$ 5JUNBO Z -JOEB % 4IBSQMFT� k4FNJ�.BSLPWNPEFMT XJUI QIBTF�UZQF

TPKPVSO EJTUSJCVUJPOT�{ #JPNFUSJDT �� 	� TFQ� EF ����
�

<���> #FBUSJ[ 7BMD¡SDFM
 1FUFS8¼SU[
 /BКTB�,BUSJO 4FJDI BM #BTBUFOB
 5BSV 5VLJBJOFO


"OUUJ + ,BOHBT
 1BTJ 4PJOJOFO
 .BSKP�3JJUUB +¤SWFMJO
 .JLB "MB�,PSQFMB


5JNPUIZ . &CCFMT Z .BSJB EF *PSJP� k" EJЙFSFOUJBM OFUXPSL BQQSPBDI UP

FYQMPSJOH EJЙFSFODFT CFUXFFO CJPMPHJDBM TUBUFT� BO BQQMJDBUJPO UP QSFEJBCFUFT{�

1-P4 0OF ��� 	����
�

<���> 8PMGHBOH 7JFDIUCBVFS� k$POEVDUJOH NFUB�BOBMZTFT JO 3 XJUI UIF NFUBGPS

QBDLBHF{� +PVSOBM PG 4UBUJTUJDBM 4PGUXBSF ���� 	����
�

<���> 2JIVB 8BOH Z (SFHH &� %JOTF� k-JOFBS SFHSFTTJPO BOBMZTJT PG TVSWJWBM EBUB

XJUI NJTTJOH DFOTPSJOH JOEJDBUPST{� �� 	����
�

<���> 2JIVB 8BOH
 (SFHH &� %JOTF Z $IVOMJOH -JV� k)B[BSE GVODUJPO FTUJNBUJPO

XJUI DBVTF�PG�EFBUI EBUB NJTTJOH BU SBOEPN{� �� 	����
�

<���> 4UBOMFZ 8BTTFSNBO Z ,BUIFSJOF 'BVTU� 4PDJBM OFUXPSL BOBMZTJT� .FUIPET BOE

BQQMJDBUJPOT� 7PM� �� $BNCSJEHF VOJWFSTJUZ QSFTT
 �����

<���> "OESFX 8IBMFO
 (SFHPS (PSKBOD
 3PHFS 3PT�'SFJYFEFT Z +PIO . )JDLFZ�

k"TTFTTNFOU PG UIF QFSGPSNBODF PG IJEEFO .BSLPW NPEFMT GPS JNQVUBUJPO JO

BOJNBM CSFFEJOH�{ (FOFUJDT
 TFMFDUJPO
 FWPMVUJPO � (4& �� 	� TFQ� EF ����
�

<���> +FTTF 0 8SFOO
 %BOJFM . 4UFJO
 4V[BOOF #BLLFO Z 1FUFS % 4UFUTPO�

k2VBOUJGZJOH DMJOJDBM OBSSBUJWF SFEVOEBODZ JO BO FMFDUSPOJD IFBMUI SFDPSE{�

+PVSOBM PG UIF "NFSJDBO .FEJDBM *OGPSNBUJDT "TTPDJBUJPO ���� 	����
�

<���> "NZ .JOH�'BOH :FO Z )TJV�)TJ $IFO� k#BZFTJBO NFBTVSFNFOU�FSSPS�ESJWFO

IJEEFO .BSLPW SFHSFTTJPO NPEFM GPS DBMJCSBUJOH UIF FЙFDU PG DPWBSJBUFT

PO NVMUJTUBUF PVUDPNFT� "QQMJDBUJPO UP BOESPHFOFUJD BMPQFDJB�{ 4UBUJTUJDT JO

NFEJDJOF �� 	�� TFQ� EF ����
�
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<���> 5 ,VF :PVOH� 1PQVMBUJPO IFBMUI� DPODFQUT BOE NFUIPET� 0YGPSE 6OJWFSTJUZ 1SFTT


64"
 �����

<���> "MJ ;BSF
 .BINPPE .BINPPEJ
 ,B[FN .PIBNNBE
 )PKKBU ;FSBBUJ
 .PTUBGB

)PTTFJOJ Z ,PVSPTI )PMBLPVJF /BJFOJ� k"TTFTTJOH NJTEJBHOPTJT PG SFMBQTF JO

QBUJFOUT XJUI HBTUSJD DBODFS JO *SBO DBODFS JOTUJUVUF CBTFE PO B IJEEFO .BSLPW

NVMUJ�TUBUF NPEFM�{ "TJBO 1BDJКD KPVSOBM PG DBODFS QSFWFOUJPO � "1+$1 �� 	� ����
�

<���> /JOHTIBO ;IBOH
 ,ZMF 4DINBVT
 1BUSJDL 0 1FSSZ Z DPM� k'JUUJOH B EFFQMZ OFTUFE

IJFSBSDIJDBM NPEFM UP B MBSHF CPPL SFWJFX EBUBTFU VTJOH B NPNFOU�CBTFE

FTUJNBUPS{� 5IF "OOBMT PG "QQMJFE 4UBUJTUJDT ���� 	����
�

<���> 5JOH ;IBOH Z 8FJ #JBP 8V� k*OGFSFODF PG UJNF�WBSZJOH SFHSFTTJPO NPEFMT{�

�� 	����
�

<���> 9JBO9JOH ;IBOH
 :JUPOH ;IPV
 :JNJOH .B
 #FF�$IVOH $IFO
 -JBOH ;IBOH

Z %FFQBL "HBSXBM� k(MNJY� (FOFSBMJ[FE MJOFBS NJYFE NPEFMT GPS MBSHF�TDBMF

SFTQPOTF QSFEJDUJPO{� 1SPDFFEJOHT PG UIF ��OE "$. 4*(,%% JOUFSOBUJPOBM

DPOGFSFODF PO LOPXMFEHF EJTDPWFSZ BOE EBUB NJOJOH� �����

<���> :VF ;IBP
 "NZ )� )FSSJOH
 )BJCP ;IPV
 .JS[B 8� "MJ Z (BSZ (� ,PDI� k"

.VMUJQMF *NQVUBUJPO .FUIPE GPS 4FOTJUJWJUZ "OBMZTFT PG 5JNF�UP�&WFOU %BUB

XJUI 1PTTJCMZ *OGPSNBUJWF $FOTPSJOH{� �� 	����
�

<���> 9JBOH ;IPV� k" VOJКFE GSBNFXPSL GPS WBSJBODF DPNQPOFOU FTUJNBUJPO XJUI

TVNNBSZ TUBUJTUJDT JO HFOPNF�XJEF BTTPDJBUJPO TUVEJFT{� 5IF BOOBMT PG BQQMJFE

TUBUJTUJDT ���� 	����
�

<���> &SJD 3� ;JFHFM
 1� %JHHMF
 ,� -JBOH Z 4� ;FHFS� k"OBMZTJT PG -POHJUVEJOBM %BUB{�

�� 	����
�
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$PO FM PCKFUJWP EF DVNQMJS DPO FM SFRVJTJUPT FTQFDJКDBEPT FO FM 3FBM %FDSFUP �������
QBSB MB PCUFODJ³O EF MB .FODJ³O *OUFSOBDJPOBM FO FM 5­UVMP EF %PDUPS
 B MB RVF PQUB MB QSFTFOUF
UFTJT EPDUPSBM
 B DPOUJOVBDJ³O TF JODMVZF VO SFTVNFO EF MB UFTJT FO JOHM©T�

"�� */530%6$5*0/

5IF POHPJOH JODSFBTF JO UIF BNPVOU PG JOGPSNBUJPO BOE UIF OVNCFS PG WBSJBCMFT DPMMFDUFE
FWFSZ EBZ CZ UIF CJPNFEJDBM BDUJWJUZ IBT NBEF JU QPTTJCMF UP DSFBUF BEWBODFE NPEFMT BOE
PЙFS B IVHF QPUFOUJBM UP CPPTU NFEJDBM BOE FQJEFNJPMPHJDBM SFTFBSDI BOE FOBCMFT EJTDPWFSJFT
UIBU XFSF JNQPTTJCMF CFGPSF
 CVU JUT DPNQMFYJUZ BOE DIBOHJOH TUSVDUVSF DPNF XJUI B TFU PG
DIBMMFOHJOH QSPCMFNT�

0OF PG UIFN JT UIF PDDVSSFODF PG NJTTJOH EBUB
 SFHJTUFST UIBU EP OPU DPOUBJO WBMJE WBMVFT

UIBU TFSJPVTMZ IJOEFST JUT DPNQVUFS QSPDFTTJOH BOE DBO TLFX TUBUJTUJDBM BOBMZTFT BOE SFEVDF
UIFJS BDDVSBDZ� *NQVUBUJPO NFUIPET NBLF JU QPTTJCMF UP КMM UIFTF HBQT XJUI SFBTPOBCMF
FTUJNBUFT UIBU QBSUJBMMZ DPSSFDU UIF QSPCMFN CVU SFMZ PO VTJOH QSPQFS NPEFMT� *O PSEFS UP VTF
UIFN
 JU JT OFDFTTBSZ UP LOPX UIF UZQF PG NJTTJOH EBUB� SFMBUFE UP UIF WBMVF PG UIF WBSJBCMF
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DPOEJUJPOFE UP PUIFS WBSJBCMFT PS DPNQMFUFMZ BU SBOEPN <��
 ���
 ��>�

*O PSEFS UP DBSSZ PVU BOZ TUVEZ JU JT DSVDJBM UP VTF JOGPSNBUJPO UIBU IBT CFFO QSPQFSMZ
DPMMFDUFE BOE TUSVDUVSFE BOE UP FOTVSF JUT RVBMJUZ
 <���
 ���
 ���
 ���>� 5IF QSFTFODF PG FSSPST
JO NFEJDBM EBUBCBTFT NBZ CF QBSUJBMMZ SFMBUFE UP UIF RVBMJUZ PG DBSF
 UP UIF UJNF EPDUPST TQFOE
PO BENJOJTUSBUJWF UBTLT BOE UP UIF TVCTFRVFOU QSPDFTTJOH PG UIF JOGPSNBUJPO
 <���
 �
 ��
 ���

��
 ���
 ���
 ��
 ���
 �
 ��
 ���>�

5IF BOBMZTJT PG TFWFSBM DMJOJDBM SFTFBSDI EBUBCBTFT SFQPSUFE FSSPS SBUFT GSPN ��� UP �����

<��>� .BOZ PG UIPTF FSSPST XFSF OPU SBOEPN BOE DPVME TFSJPVTMZ CJBT UIF SFTVMUT PG TUVEJFT
QFSGPSNFE VTJOH UIFTF EBUB� 5IF <��> TUVEZ SFQPSUFE B SBUF PG � FSSPST QFS ���� QSFTDSJQUJPOT�

*O UIF КSTU QBSU PG UIJT UIFTJT XF BOBMZ[FE XIJDI GBDUPST SFMBUFE UP UIF QBUJFOU PS NFEJDBM
DFOUFS BSF SFMBUFE XJUI UIF PDDVSSFODF PG NJTTJOH EBUB 	."3
 JO PUIFS WBSJBCMFT� *O PSEFS UP
BDDPNQMJTI UIJT
 MPHJTUJD SFHSFTTJPO NPEFMT XJUI SBOEPN FЙFDUT XJMM CF VTFE
 XIJDI XJMM CF
BQQMJFE UP UIF "SFB�� QVCMJD IFBMUI TFSWJDF EBUBCBTF PG .BESJE
 XIJDI DPOUBJOT JOGPSNBUJPO
BCPVU ���� WBSJBCMFT DPMMFDUFE PWFS КWF ZFBST GSPN OFBSMZ B RVBSUFS PG B NJMMJPO QFPQMF��

-PHJTUJD SFHSFTTJPO JT VTFE UP NPEFM DBUFHPSJDBM WBSJBCMFT
 BT JO PVS DBTF
 UIF QSFTFODF
PS BCTFODF PG B WBMVF <��>� 3BOEPN FЙFDUT NPEFMT
 PO UIF PUIFS IBOE
 DBO CF VTFE UP NPEFM
WBSJBCMFT UIBU IBWF CFFO NFBTVSFE SFQFBUFEMZ PWFS UJNF GPS UIF TBNF QFSTPO PS QMBDF <��
 ��

���
 ���> BOE <��
 ��
 ���
 ��
 ��
 ��>�

*O PSEFS UP QSPQFSMZ DPNCJOF UIF SFTVMUT PCUBJOFE JO EJЙFSFOU TUVEJFT
 JU JT DPNNPO UP
VTF NFUB�BOBMZTJT UFDIOJRVFT� 8F XJMM VTF UIFTF UFDIOJRVFT UP JNQSPWF UIF BDDVSBDZ PG UIF
DPFМDJFOUT PCUBJOFE CZ BEKVTUJOH UIF EBUB QBSUJUJPOFE JOUP TNBMM CMPDLT
 BOE UIVT CF BCMF UP
DBSSZ PVU BOBMZTFT XIFO UIF EBUB EP OPU КU JO UIF DPNQVUFS NFNPSZ <��
 ���
 ��>�

"OPUIFS DPNNPO QSPCMFN JO NFEJDBM TUVEJFT JT UIF BOBMZTJT PG TFRVFODFT PG NFEJDBM
FWFOUT� *O UIF TFDPOE QBSU PG UIJT UIFTJT XF FYQMPSF EJЙFSFOU NFUIPET GPS UIF BOBMZTJT
BOE HSBQIJDBM SFQSFTFOUJPO PG UIFTF TFRVFODFT VTJOH UIF JOGPSNBUJPO DPMMFDUFE JO NFEJDBM
EBUBCBTFT�

5IF TJNQMFTU BQQSPBDIFT UP BOBMZTJOH TFRVFODFT KVTU NPEFMJ[F UIF UJNF UP UIF КSTU
PDDVSSFODF PG BO FWFOU JHOPSJOH TVCTFRVFOU SFQFUJUJPOT PS DPVOUT UIF FWFOUT PCTFSWFE XJUIJO
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B HJWFO UJNF QFSJPE VTVBMMZ JHOPSJOH JUT TVCTFRVFOU SFQFUJUJPOT BOE BTTVNJOH UIFZ BSF
JOEFQFOEFOU BOE GPMMPX B 1PJTTPO EJTUSJCVUJPO <��
 �
 ���
 ��
 ��
 ��
 ��
 ���>�

*O PSEFS UP UBLF JOUP BDDPVOU UIF PDDVSSFODF PG EJЙFSFOU FWFOU UZQFT .BSLPW NPEFMT BSF
PGUFO VTFE
 XIJDI SFQSFTFOU B КOJUF OVNCFS PG EJTDSFUF BOE NVUVBMMZ FYDMVTJWF IFBMUI TUBUFT
DPOOFDUFE CZ USBOTJUJPOT UIBU SFQSFTFOU UIF QSPCBCJMJUZ PG B QBUJFOU NPWJOH GSPN POF TUBUF UP
BOPUIFS
 CVU UIJT NPEFMT JHOPSF UIF FЙFDU PG OPO�DPOTFDVUJWF FWFOUT <��
 ��
 ��
 �
 ��
 ��
 ��

���
 ��>�

*O UIF QSFTFODF PG DPNQFUJUJWF SJTLT
 TJNQMF TVSWJWBM NFUIPET BSF CJBTFE
 <��
 ��>
 BOE
DPNQMFY #BZFTJBO BOE TFNJ�QBSBNFUSJD NBSHJOBM NPEFMT XJUI UIF DVNVMBUJWF JODJEFODF
GVODUJPO BOE UIF IB[BSE PG TVC�EJTUSJCVUJPO BSF VTFE JOTUFBE
 CVU UIFJS BTTVNQUJPOT NVTU CF
DBSFGVMMZ UFTUFE BOE BSF OPU BMXBZT TBUJTКFE
 <��
 ��
 ��
 ��
 ��
 ��
 ���
 ��>�

5IFSF BSF IJHIFS PSEFS .BSLPW NPEFMT JO XIJDI UIF QSPCBCJMJUZ PG B TUBUF EFQFOET
TJNVMUBOFPVTMZ PO TFWFSBM QSFWJPVT DPOTFDVUJWF TUBUFT
 CVU QBSBNFUFS FTUJNBUFT BSF MFTT
SFMJBCMF <��
 ���
 ���>� .BSLPW NPEFMT IBWF BMTP CFFO VTFE JO DPNCJOBUJPO XJUI SBOEPN
FЙFDUT BOE #BZFTJBO BOBMZTJT <��
 ���>�

"OPUIFS DPNNPOMZ VTFE BMUFSOBUJWF BSF UIF )JEEFO .BSLPW .PEFMT 	)..
 <��
 ��
 ��

���
 ���
 ���
 ���
 ���
 ���
 ���
 ���
 ��
 �
 ��
 ���>
 XIJDI BTTVNF UIBU EJTDSFFUMZ PCTFSWFE
FWFOUT BSF DIBSBDUFSJ[FE CZ BO VOEFSMZJOH MBUFOU WBSJBCMF XJUI VOPCTFSWFE
 IJEEFO TUBUFT
UIBU NBQ UP FBDI EJTFBTF TUBUF <��
 ���
 ��
 ���
 ��
 ��
 ���
 ��> NBLF BO FYIBVTUJWF SFWJFX PG
UIF EJЙFSFOU .BSLPW NPEFMT VTFE JO IFBMUI TUVEJFT BOE BOBMZ[F UIF QSPCMFNT UIBU NBZ BSJTF
GSPN UIFN�

" NPSF HFOFSBM BQQSPBDI JT OFFEFE UP TJNVMUBOFPVTMZ JODPSQPSBUF SFQFUJUJPO

DPNQFUJUJPO
 FYQMJDJU UJNF EFQFOEFODF
 DPWBSJBUFT BOE UIF FЙFDU PG OPO�DPOTFDVUJWF ɒEJTUBOUɒ
FWFOUT <���>� 8F QSPQPTF B OFX NFUIPE UP TUVEZJOH TFRVFODFT BCMF UP EFBM XJUI NVMUJQMF
UZQFT PG SFDVSSFOU FWFOUT BOE UBLJOH JOUP BDDPVOU UIF UJNF BU SJTL� 8F TIPX UIBU DPOTJEFSJOH
CPUI DPOTFDVUJWF BOE OPO�DPOTFDVUJWF FWFOUT JO PVS BOBMZTFT OPU POMZ QSPEVDF EJЙFSFOU *3
WBMVFT CVU BMTP BMMPXT VT UP SFWFBM USBOTJUJPOT UIBU PUIFSXJTF XFOU VOOPUJDFE�

8F IBWF BQQMJFE UIJT NFUIPEPMPHZ UP TUVEZ UIF FWFOUT DPMMFDUFE JO UIF EBUBCBTF PG UIF
"SFB�� QVCMJD IFBMUI TFSWJDF PG .BESJE� 'PS NPTU WBSJBCMFT JO UIJT EBUBCBTF UIF FWFOU EBUF
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JT VOLOPXO CFDBVTF POMZ UIF ZFBS IBT CFFO SFDPSEFE� 5IFSFGPSF
 XF DBO OPU SFDPWFS UIF
FYBDU PSEFS JO XIJDI UIF JOUFS�BOOVBM FWFOUT UPPL QMBDF� 8F QSPQPTF UP BQQMZ NJTTJOH EBUB

JNQVUBUJPO NFUIPET UP EFBM XJUI EBUF USVODBUJPO�

.VMUJQMF JNQVUBUJPO NFUIPET	.*

 <��
 �
 ��
 ���
 ��
 ��
 ��
 ���
 ��
 ��
 ���
 ��>

VTVBMMZ VTFE XJUI DSPTT�TFDUJPOBM EBUB
 DBO BMTP CF BQQMJFE UP MPOHJUVEJOBM EBUB DPMMFDUFE BU
SFHVMBS JOUFSWBMT JG XF DPOTJEFS SFQFBUFE NFBTVSFNFOUT BT EJЙFSFOU WBSJBCMFT
 CVU TVЙFS GSPN
DPOWFSHFODF QSPCMFNT BOE DPMMJOFBSJUZ JG NJTTJOHOFTT EFQFOET PO UIF WBMVF PG UIF WBSJBCMF
JUTFMG� 'VSUIFSNPSF
 UIFZ OFFE UP CF FYUFOEFE UP CF VTFE XJUI JSSFHVMBS UJNF JOUFSWBMT PS
DPNQFUJUJWF SJTLT
 <��
 ��
 ��
 ��
 ���> XJUI KPJOU NVMUJWBSJBUF EJTUSJCVUJPOT BOE SBOEPN FЙFDUT
<��>
 VTJOH 3BOEPN 'PSFTU NFUIPET <��
 ��
 ���
 ��>
 PS CZ VTJOH NPSF DPNQMFY NPEFMT <��

��
 ���
 ��
 ��
 ��
 ��>�

$FOTPSJOH <��
 ���
 ��> BOE USVODBUJPO JO MPOHJUVEJOBM EBUB <���
 ���
 ���
 ��> BSF VTVBMMZ
BEESFTTFE CZ NFBOT PG TFMFDUJPO NPEFMT <��> BOE QBUUFSO NJYJOH <��> PS .VMUJQMF *NQVUBUJPO
<���>� $PNQFUJUJWF SJTLT XJUI DFOTPSTIJQ BOE USVODBUJPO BSF TUVEJFE JO <��> XJUI MBUFOU
GBJMVSF UJNF NPEFMT
 BTTVNJOH 8FJCVMM EJTUSJCVUJPOT BOE VTJOH CPPUTUSBQ BOE .POUF $BSMP
UP DBMDVMBUF NBYJNVN MJLFMJIPPE FTUJNBUPST� 5IF TBNF QSPCMFN JT TUVEJFE JO <��> VTJOH
OPO�QBSBNFUSJD FTUJNBUFT PG UIF KPJOU EJTUSJCVUJPO PG USVODBUJPO BOE DFOTPSJOH UJNFT BOE
NBYJNVN MJLFMJIPPE UP NPEFM UIF TVSWJWBM DVSWF
 DPODMVEJOH UIBU UIJT BQQSPBDI
 JO HFOFSBM

NBZ OPU CF WBMJE�

5IF JNQVUBUJPO PG MPOHJUVEJOBM EBUB JT BMTP USFBUFE CZ NVMUJ�TUBUF NPEFMT XJUI UJNF�
EFQFOEFOU USBOTJUJPO SBUFT BOE JOUFSBDUJPOT <��
 ��>
 BOE CZ IJEEFO .BSLPW NPEFMT GPS
DBUFHPSJDBM EBUB <��>�

5IFTF JNQVUBUJPO NFUIPET BSF CBTFE PO IBSE�UP�WFSJGZ BTTVNQUJPOT
 DPNQVUBUJPOBMMZ
JOUFOTJWF BOE OPU FBTJMZ BQQMJDBCMF UP MBSHF EBUBCBTFT MJLF PVST� .PTU PG UIF TUVEJFT XF DBO
КOE JO UIF MJUFSBUVSF XPSLJOH XJUI SFBM EBUB QFSGPSN UIF BOBMZTFT VTJOH POMZ JOGPSNBUJPO
GSPN UIF QBJST PG DPOTFDVUJWF FWFOUT
 UIVT UIFZ BSF OPU VTFGVM UP TUVEZ MPOHFS TFRVFODFT UBLJOH
JOUP BDDPVOU UIF JOЛVFODF PG NPSF EJTUBOU FWFOUT
 XIJDI JT POF PG PVS PCKFDUJWFT�

0VS BQQSPBDI XJMM JNQVUF USVODBUFE EBUFT CZ HFOFSBUJOH BMM QPTTJCMF QFSNVUBUJPOT
PG UIF JOUFS�BOOVBM FWFOUT GPS FBDI QFSTPO BOE DSFBUJOH OFX TFRVFODFT UIBU DPVME IBQQFO

DPNQBUJCMF XJUI UIF PSJHJOBM EBUB� 8F XJMM UFTU UIF WBMJEJUZ PG UIJT BQQSPBDI CZ DPNQBSJOH
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UIF SFTVMUT DBMDVMBUFE GSPN DPNQMFUF EBUFT XJUI UIPTF DBMDVMBUFE XJUI NBOVBMMZ USVODBUFE
EBUFT BOE VTJOH EJЙFSFOU JNQVUBUJPO NFUIPET� 5IFO XF XJMM TIPX UIF SFTVMUT JO UBCMFT BOE
HSBQIT CZ NFBOT PG DPOOFDUJPO OFUXPSLT <��>
 XIJDI BMMPX VT UP RVJDLMZ WJTVBMJ[F TFRVFODFT
PG FWFOUT PG BOZ MFOHUI <���
 �>�

5)& "*.4 0' 5)*4 5)&4*4 "3&�

"
 5P JEFOUJGZ XIBU QBUJFOU PS NFEJDBM DFOUFS WBSJBCMFT BSF BTTPDJBUFE XJUI UIF PDDVSSFODF
PG NJTTJOH EBUB JO PUIFS WBSJBCMFT JO NFEJDBM EBUBCBTFT�
	�
 5P FYQMPSF EJЙFSFOU UPPMT BOE NFUIPET UP DBMDVMBUF SFHSFTTJPO NPEFMT XIFO UIF

TJ[F PG UIF EBUB JT UPP MBSHF GPS UIF DPNQVUFSɒT NFNPSZ�
	�
 5P JEFOUJGZ XIJDI GBDUPST SFMBUFE UP UIF QBUJFOU PS UIFNFEJDBM DFOUFS BSF BTTPDJBUFE

XJUI UIF PDDVSSFODF PG NJTTJOH EBUB JO UIF EBUBCBTF PG UIF QVCMJD IFBMUI TFSWJDF
PG UIF "SFB�� JO .BESJE�

#
 5P TUVEZ UIF TFRVFODFT PG FWFOUT DPMMFDUFE JO MBSHF NFEJDBM EBUBCBTFT
 FWFO XIFO UIF
UJNF JOGPSNBUJPO JT JODPNQMFUF
	�
 5P EFWFMPQ B TJNQMF NFUIPE UP BOBMZ[F TFRVFODFT PG NFEJDBM FWFOUT JO UIF

QSFTFODF PG SFDVSSFODF BOE DPNQFUJUJPO�
	�
 5P BEBQU UIF NFUIPEPMPHZ EFWFMPQFE GPS UIF TUVEZ PG TFRVFODFT UP CF BCMF UP

BOBMZTF WBSJBCMFT XJUI JODPNQMFUF UJNF JOGPSNBUJPO�
	�
 5P FYQMPSF FМDJFOU XBZT UP WJTVBMJ[F UIF TFRVFODFT PG FWFOUT TUVEJFE�
	�
 5P BOBMZTF UIF TFRVFODF PG FWFOUT JO UIF "SFB�� EBUBCBTF�

"�� .&5)0%4

"���� *%&/5*'*$"5*0/ 0' '"$5034 "440$*"5&% 8*5) 5)& 0$�
$633&/$& 0' .*44*/( %"5" */ 05)&3 7"3*"#-&4

#FGPSF QSPDFFEJOH XJUI UIF BOBMZTJT JUTFMG
 JU IBT CFFO OFDFTTBSZ UP DBSSZ PVU B DPNQMFY
BOE UJNF�DPOTVNJOH DMFBOTJOH QSPDFTT PG UIF EBUB
 XIJDI DPOUBJOFE NVMUJUVEF PG FSSPST� 5IJT
TUFQ XBT SFRVJSFE UP FYQMPSF BOE TFMFDU XIBU WBSJBCMFT XPVME CF VTFE JO PVS NPEFMT� 8F BMTP
TUVEJFE UIF WBSJBCMFT UP EJTDFSO SFBM NJTTJOH EBUB GSPN UIPTF DBTFT UIBU TJNQMZ EP OPU NBLF
TFOTF BOE EP OPU IBWF UP CF UBLFO JOUP BDDPVOU
 TVDI BT UIF UIF OVNCFS PG DJHBSSFUUFT UIBU B
OPO�TNPLJOH QFSTPO TNPLFT� 5IF EBUB XBT SFTIBQFE GSPN XJEF UP MPOH GPSNBU
 QJMJOH VQ
EJЙFSFOU ZFBSɒT NFBTVSFNFOUT PG UIF TBNF WBSJBCMFT� &WFOUVBMMZ PCUBJOJOH B OFX EBUBCBTF PG
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��� WBSJBCMFT BOE 1 345 917 SPXT�

5IF WBSJBCMFT КOBMMZ DIPTFO UP TUVEZ UIF PDDVSSFODF PG NJTTJOH EBUB XFSF 1&40 	8FJHIU

BOE $*("33*--04 	/VNCFS PG $JHBSFUUFT
� "OE UIF DPWBSJBUFT JODMVEFE JO PVS NPEFMT XFSF�
:&"3
 &"1 	NFEJDBM DFOUFS DPEF

 1".&% 	EPDUPS XPSLMPBE QSFTTVSF
 QBUJFOUT�EBZ

 1"&/'
	OVSTJOH XPSLMPBE QSFTTVSF
 QBUJFOUT�EBZ
 104."4 	QFSDFOUBHF PG QBUJFOUT �� �� ZFBST PME


4&90 	HFOEFS

 BOE &953"/+&30 	'PSFJHOFS
�

8F CVJMU NJYFE NVMUJMFWFM MPHJTUJD NPEFMT UP BOBMZTF UIF GBDUPST EFUFSNJOBOU PG
NJTTJOHOFTT JO PUIFS WBSJBCMFT PG JOUFSFTU JO UIF EBUBCBTF� 5IF EBUB IBWF CFFO КUUFE XJUI UIF
MPHJTUJDNPEFM<%⇢($ ⇠ (⇢-$+I.⇢06+I⇢⇡50+I%�"⇢⇡+I%�⇢#�+⇢-)'�#�⇢'$+

(1|⇢�%/�⇡) BOE BMTP XJUI PUIFS BMUFSOBUJWFT
 JODMVEJOH JOUFSBDUJPOT BOE BEEJUJPOBM WBSJBCMFT�

5IF DPNQMFYJUZ BOE IVHF BNPVOU PG EBUB NBEF OFDFTTBSZ UP FYQMPSF UISFF EJЙFSFOU
BQQSPBDIFT UP EFBM XJUI UIJT QSPCMFN�
�
 "OBMZTJOH TJNVMUBOFPVTMZ UIF DPNQMFUF EBUBTFU�
�
 %PJOH TFQBSBUF BOBMZTFT JO FBDINFEJDBM DFOUFS BOE QVMMJOH UIF SFTVMUT XJUI BNFUB�BOBMZTJT�
�
 %PJOH TFQBSBUF BOBMZTFT QBSUJUJPOT SBOEPNMZ HFOFSBUFE GSPN UIF EBUBCBTF BOE QVMMJOH UIF
SFTVMUT XJUI B NFUB�BOBMZTJT�

5IF DBMDVMBUJPOT XFSF QFSGPSNFE VTJOH UIF QSPHSBN 3 W���
 BOE UIF MJCSBSJFT EBUB�UBCMF

MNF�
 HMNN5.# BOE NFUBGPS� *O BEEJUJPO
 JU IBT CFFO OFDFTTBSZ UP GPSDF 3 UP VTF UIF 44%
EJTL BT JG JU XFSF 3".� 1SFEJDUPS WBSJBCMFT IBWF CFFO TUBOEBSEJ[FE UP BWPJE DPOWFSHFODF
FSSPST�

"���� "/"-:4*4 0' 4&26&/$&4 0' &7&/54

5IF TUVEZ PG UIF TFRVFODFT PG FWFOUT XBT DBSSJFE PVU VTJOH BHBJO UIF EBUBCBTF PG UIF
"SFB�� QVCMJD IFBMUI TFSWJDF PG.BESJE� 5IJT EBCBTF DPOUBJOT ���� EJЙFSFOU WBSJBCMFT DPMMFDUFE
GSPN 224 321 JOEJWJEVBMT
 XIP IBWF CFFO USBDLFE GSPN ���� UP ����� 5IF EBUB IBWF IBE UP
CF USBOTGPSNFE GSPN 8JEF UP -POH GPSNBU BOE DPOUBJO UXP UZQFT PG WBSJBCMFT� J
 WBSJBCMFT
SFDPSEFE XJUI FYBDU EBUFT ɕEE�NN�ZZɕ
 BOE JJ
 WBSJBCMFT SFDPSEFE XJUI USVODBUFE EBUFT

KVTU UIF ZFBS� 5IF WBSJBCMFT XF BSF HPJOH UP BOBMZ[F BSF "$7
 "-$0)0-*4.0
 "/&.*"


"33*5.*"4
 "5&30@1&3*'&3*$"
 $"3%*0@*426&.*$"
 $0-&45&30-
 %*"#&5&4
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8F TUVEJFE UIF TFRVFODFT PG FWFOUT
 GPDVTJOH UIF BOBMZTJT PO UIF TIPSUFS TVCTFRVFODFT�
QBJST BOE USJQMFUT� *O PSEFS UP RVBOUJGZ IPX NBOZ QFPQMF IBWF CFFO EJBHOPTFE BU MFBTU PODF
GSPN B HJWFO TFRVFODF BOE BMTP UBLF JOUP BDDPVOU UIF UJNF FMBQTFE CFUXFFO UIF FWFOUT XF VTFE
UIF *ODJEFODF 3BUF 	*3

 <���>
 OVNCFS PG PDDVSSFODFT EJWJEFE CZ UIF UJNF PG FYQPTVSF� 'PS PVS
QVSQPTFT XF EFКOF JU BT UIF ɔOVNCFS PG QFPQMF UIBU VOEFSXFOU B HJWFO TFRVFODF PG FWFOUT BU
MFBTU PODF
 EJWJEFE CZ UIF FYQPTVSF UJNF GSPN UIF QFOVMUJNBUF FWFOU UP UIF MBTU POF PS VOUJM
UIF TUVEZɒT FOE PS EFDFBTFɕ <���
 ���>� 8F QFSGPSNFE UIF DBMDVMBUJPO UISPVHI UXP EJЙFSFOU
QSPDFEVSFT� CZ DPOTJEFSJOH POMZ UIF TVCTFRVFODFT PG DPOTFDVUJWF FWFOUT 	4FDUJPO �����
 BOE
CZ DPOTJEFSJOH BOZ TVCTFRVFODF PG FWFOUT XIFUIFS PS OPU DPOTFDVUJWF� 5IF FYBDU QSPDFEVSF JT
TIPXOXJUI BO FYBNQMF BU 4FDUJPOT ����� UP ����� BOE UIF DPEF VTFE UP QFSGPSN UIF DPNQVUBUJPO
BU -JTUJOHT '��
 '�� BOE '���

5IF EBUF QSPEVDFT BO VODFSUBJOUZ JO UIF FYBDU PSEFS JO XIJDI JOUFS�BOOVBM FWFOUT UBLF
QMBDF
 NBLJOH OFDFTTBSZ UP EFWFMPQ BO JNQVUBUJPO QSPDFEVSF
 4FDUJPO ������ 8F SFQMBDFE UIF
TFRVFODFT XJUI QBSUJBMMZ VOPSEFSFE FWFOUT CZ UIF XFJHIUFE TVN PG B DPNQBUJCMF TFU PG GVMMZ
PSEFSFE TFRVFODFT PCUBJOFE CZ QFSNVUJOH UIF JOUSB�BOOVBM EBUB
 XIJDI XF BTTJHOFE B DFSUBJO
QSPCBCJMJUZ PG PDDVSSFODF� &WFO UIPVHI XF EP OPU LOPX UIF FYBDU QPTJUJPO PG FBDI FWFOU
XJUIJO B ZFBS
 XF DBO DBMDVMBUF BQQSPYJNBUFMZ UIF UJNF JOUFSWBMT CFUXFFO FWFOUT PDDVSSJOH JO
EJЙFSFOU ZFBST�

5IF OFX TFRVFODFT XFSF XFJHIUFE JO UXP EJЙFSFOU XBZT� B
 XJUI FRVBM QSPCBCJMJUZ PG
IBWJOH BDUVBMMZ PDDVSSFE� C
 VTJOH UIF GSFRVFODJFT QSFWJPVTMZ DBMDVMBUFE GSPN UIF JOUFS�BOOVBM
FWFOUT� 4FDUJPO ����� 8F TJNQMJКFE UIF DPNQVUBUJPO CZ DPNCJOJOH UIJT CSVUF�GSPDF QSPDFEVSF
XJUI QSF�DBMDVMBUFE UIFPSFUJDBM GPSNVMBT
 4FDUJPO ��������

5IFO XF HSBQIJDBMMZ EJTQMBZFE UIFTF SFTVMUT CZ NFBOT PG B EJBHSBN PG JOUFSDPOOFDUFE
OPEFT
 LOPXO BT DPOOFDUJPO OFUXPSL
 JO XIJDI FBDI OPEF SFQSFTFOUT BO FWFOU UZQF
 BOE UIF
UIJDLOFTT PG UIF DPOOFDUJPOT JT DBMDVMBUFE BDDPSEJOH UP BO FTUBCMJTIFE DSJUFSJPO
 JO PVS DBTF
UIF *3 WBMVF� 5IF BOBMZTJT IBT CFFO QFSGPSNFE VTJOH UIF QSPHSBN 3 W����� BOE UIF MJCSBSJFT
%JBHSBNNFS
 7JT/FUXPSL
 EBUB�UBCMF
 -VCSJEBUF BOE HHQMPU��
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5IF BOBMZTFT DBSSJFE PVU XJUI UIF "SFB�� EBUBCBTF TIPXFE UIBU UIF BNPVOU PG NFNPSZ
OFFEFE UP BEKVTU SFHSFTTJPO NPEFMT HSPXT SBQJEMZ XJUI UIF TJ[F PG UIF EBUB
 5BCMF ���� 5IF
NPEFMT UIBU VTF UIF MFBTU NFNPSZ BSF UIF NPEFM XJUI SBOEPN FЙFDUT GPS DFOUFST BOE UIF
NPEFM XJUI TJNQMF КYFE FЙFDUT� 5IF NPEFM UIBU DPOTVNFT UIF NPTU NFNPSZ JT UIF NPEFM
XJUI SBOEPN FЙFDUT GPS QFPQMF OPU OFTUFE JO DFOUFST�

8F BMTP GPVOE UIBU UIF MNF� MJCSBSZ
 DPOTJEFSFE UIF TUBOEBSE UP КU NPEFMT XJUI SBOEPN�
FЙFDUT
 VTFT IVHF BNPVOUT PG NFNPSZ
 FWFO NBLJOH JU VOGFBTJCMF UP BOBMZTF UIF XIPMF EBUBTFU
TJNVMUBOFPVTMZ
 UIF QSPHSBN TJNQMZ DSBTIFT XJUI NPSF UIBO 50 000 SPXT� *U XBT UIFSFGPSF
OFDFTTBSZ UP MPPL GPS BMUFSOBUJWFT
 FWFOUVBMMZ КOEJOH UIF FYQFSJNFOUBM MJCSBSZ HMNN5.#�

*O 5BCMF ��� XF TFF IPX UIF UJNF SFRVJSFE UP DPNQVUF UIF NPEFMT HSPXT FYQPOFOUJBMMZ
XJUI UIF OVNCFS PG SPXT BOBMZTFE� *O UIJT DBTF XF TFF IPX UIF GBTUFTU NPEFM JT UIF TJNQMF
NPEFM
 GPMMPXFE CZ UIF NPEFMT XJUI SBOEPN FЙFDUT GPS DFOUFST
 UIFO UIF NPEFMT XJUI SBOEPN
FЙFDUT GPS QFPQMF OFTUFE JO DFOUFST
 BOE КOBMMZ
 UIF NPEFMT XJUI SBOEPN FЙFDUT GPS QFPQMF
CVU XJUIPVU OFTUJOH UIFN JO DFOUFST
 XIJDI UVSOT PVU UP CF FYUSFNFMZ TMPX�

5IF BMHPSJUINT VTFE UP DPNQVUF SBOEPN�FЙFDUT SFHSFTTJPO NPEFMT VTF MBSHF BNPVOUT
PG NFNPSZ BOE BSF WFSZ TMPX� "MUIPVHI UIF VTF PG UIF HMNN5.# MJCSBSZ NBEF JU QPTTJCMF UP
DBMDVMBUF UIF NPTU DPNQMFY NPEFMT
 JU XBT BMTP OFDFTTBSZ UP GPSDF 3 UP VTF UIF 44% VOJU BT JG JU
XFSF 3". NFNPSZ� #VU UIJT TPMVUJPO JT BMTP MJNJUFE
 OPU TDBMBCMF BOE WFSZ TMPX�

0VS КOEJOHT KVTUJGZ UIF OFFE UP FYQMPSF OFXNFUIPET GPS BOBMZTJOH UIF EBUB� *O UIJT UIFTJT
XF QSPQPTFE UP TQMJU UIFN JO UXP EJЙFSFOU XBZT� �
 CZ NFEJDBM DFOUFST
 BOE �
 SBOEPNMZ� "OE
UIFO UP DBSSZ PVU UIF BOBMZTFT JOEFQFOEFOUMZ JO FBDI CMPDL PG EBUB
 TVCTFRVFOUMZ QVMMZJOH
BOE VOJGZJOH UIF SFTVMUT CZ NFBOT PG B NFUB�BOBMZTJT� *O UIF 5BCMFT ��� BOE ��� XF IBWF
BMTP JODMVEFE UIF SFTVMUT PG UIF BOBMZTJT PG QBSUJUJPOFE 	JO �� CMPDLT
 EBUB BOE TFF UIBU UIJT
QSPDFEVSF EJWJEFT CZ � UIF OFFE GPS NFNPSZ BOE CZ �� UIF DPNQVUBUJPO UJNF�

5IF 4FDUJPO ����� TIPXT JO EFUBJM UIF SFTVMUT PCUBJOFE CZ BOBMZTJOH UIF DPNQMFUF EBUBTFU�
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5IF SBOEPN�FЙFDUTNPEFM GPS JOEJWJEVBMT OFTUFE JO DFOUFST
 5BCMF ���
 TIPXT UIBU UIF PEET SBUJP
PGNJTTJOH EBUB JO 1&40 JT ������ GPS UIF DPWBSJBUF 4&90 	WFSTVTNFO

 ����� GPS &953"/+&30
	PWFS OBUJPOBMT

 ����� GPS &%"% 	QFS ZFBS

 ����� GPS 1".&%
 ����� GPS 1"&/' BOE ����� GPS
:&"3 	QFS ZFBS
� "MM UIFTF SFTVMUT IBWF 	? < 10�16
� 8F VTF BT SFGFSFODF MFWFMT :&"3 ����

&%"% ��
 1&40 ��
 1".&% ��
 1"&/' �� BOE 104."4 ��

8F HFU BMNPTU UIF TBNF SFTVMUT
 XJUI EJЙFSFODFT TNBMMFS UIBO ��
 XJUI UIF SBOEPN�
FЙFDUT NPEFM XJUI *% OPU OFTUFE UP DFOUFST
 BOE UIF Q�WBMVFT BSF BMNPTU JEFOUJDBM UPP� 5IF
SBOEPN�FЙFDUT NPEFM UIBU JODMVEFT UIF 104."4 WBSJBCMF BOE UIF JOUFSBDUJPOT PG 1".&% BOE
1"&/' XJUI :&"3 TIPXT TJNJMBS SFTVMUT BOE JOEJDBUFT UIBU UIF FЙFDU PG 1".&% EFDSFBTFT
TMJHIUMZ PWFS UIF ZFBST
 XIJMF 1"&/' IBSEMZ DIBOHFT� 5IF PEET SBUJP PG NJTTJOH EBUB JO 1&40
JT ���� GPS UIF DPWBSJBUF 104."4 	QFS VOJU JODSFNFOU

 UIF QFSDFOUBHF PG QBUJFOUT XJUI BHF
HSFBUFS UIBO PS FRVBM UP �� ZFBST JO UIBU NFEJDBM DFOUFS�

5IF EJЙFSFOU NPEFMT XJUIPVU UIF *% GBDUPS ZJFME SFTVMUT WFSZ TJNJMBS UP FBDI PUIFS
 VQ UP
UIF GPVSUI EJHJU
 JSSFTQFDUJWF UP UIF FYBDU WBSJBCMFT BOE JOUFSBDUJPOT JODMVEFE
 CVU EJЙFSFOU
GSPN UIPTF XF HFU XIFO BMTP JODMVEJOH UIF *%� 5IF JODMVTJPO PG SBOEPN FЙFDUT GPS *% JT
FRVJWBMFOU UP DPOTJEFSJOH UIBU UIF PDDVSSFODF PG NJTTJOHT JT SFMBUFE UP GBDUPST JOUSJOTJD UP UIF
JOEJWJEVBM OPU BMSFBEZ JODMVEFE FYQMJDJUMZ JO UIF NPEFM
 TVDI BT IJT LJOTIJQ XJUI UIF EPDUPS

QIZTJDBM BUUSBDUJWFOFTT
 SFMJHJPO
 TPNF CJPMPHJDBM WBSJBCMF PS UIBU TPNF QBUJFOUT BTL UIF EPDUPS
UP NFBTVSF NPSF WBSJBCMFT PS SFGVTF UP PЙFS JOGPSNBUJPO� 5IF FЙFDU PG BMM UIFTF GBDUPST JT
DBQUVSFE JO *%
 XIJMF JO OPO *% NPEFMT UIFJS FЙFDU JT BCTPSCFE CZ UIF PUIFS WBSJBCMFT BOE UIF
FSSPS�

*O 5BCMF ���� XF TVNNBSJTF UIF SFTVMUT PCUBJOFE GPS 1&40 VTJOH UIF EJЙFSFOU NPEFMT
XIFO BOBMZTJOH UIF DPNQMFUF TFU PG EBUB�

'PS UIF WBSJBCMF $*("33*--04
 BHBJO XJUI UIF GVMM EBUBTFU
 UIF SBOEPN�FЙFDUT NPEFM GPS
*% OFTUFE JO DFOUFST
 5BCMF ����
 TIPXT UIBU UIF PEET SBUJP PG NJTTJOH EBUB JO $*("33*--04
JT ����� 	? = 0.057
 GPS UIF DPWBSJBUF &%"% 	QFS ZFBS

 ����� GPS 1".&% 	? = 0.00090


����� 	? = 2.3 ⇤ 10�5
 GPS 1"&/' Z ����� 	? < 10�16
 GPS :&"3 	QFS ZFBS
� 5IF NPEFM XJUI
BEEJUJPOBM WBSJBCMFT
 5BCMF %��
 TIPXT UIBU UIF PEET SBUJP PG NJTTJOH EBUB JO $*("33*--04
JT ����� GPS UIF DPWBSJBUF 1&40 	? = 0.074

 BOE XF TFF UIBU UIF WBSJBCMFT 4&90 	? = 0.18
 BOE
&953"/+&30 	? = 0.30
 BSF OPU TJHOJКDBOU�
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5IFNPEFM XJUI JOEJWJEVBMT OPU OFTUFE JO DFOUFST QSPEVDFT TJNJMBS SFTVMUT GPS UIF WBSJBCMF
:&"3
 BOE EJЙFSFOU SFTVMUT CVU BU MFBTU PG UIF TBNF TJHO GPS UIF WBSJBCMFT &%"% BOE 1"&/'�
5IF SFTVMUT GPS 1".&% BSF PG PQQPTJUF TJHO� "HBJO
 XF TFF UIBU NPEFMT OPU UBLJOH JOUP BDDPVOU
UIF *% GBDUPS HJWF EJЙFSFOU SFTVMUT GSPN UIF QSFWJPVT POFT CVU WFSZ TJNJMBS UP FBDI PUIFS�
*O UIF 5BCMF ���� XF TVNNBSJ[F UIF SFTVMUT PCUBJOFE GPS $*("33*--04 VTJOH UIF EJЙFSFOU
NPEFMT XIFO BOBMZTJOH UIF DPNQMFUF EBUBTFU�

5IF 4FDUJPO ����� TIPXT JO EFUBJM UIF SFTVMUT PCUBJOFE CZ JOEFQFOEFOUMZ BOBMZTJOH UIF
EBUB JO FBDI SBOEPN QBSUJUJPO
 CPUI GPS 1&40
 5BCMFT %��
 %���
 %��� BOE %���
 BOE GPS
$*("33*--04
 5BCMFT %���
 %���
 %��� BOE %���� 5IF SFTVMUT PCUBJOFE JO BMM UIF QBSUJUJPOT
BSF DPNCJOFE CZ VTJOH NFUB�BOBMZTFT
 5BCMF %��� BOE POXBSET JO "QQFOEJY %
 XIJDI NBLF
JU QPTTJCMF UP FTUJNBUF UIF DPFМDJFOUT PG FBDI WBSJBCMF GPS UIF EBUBTFU� 5IJT QSPDFTT XBT
SFQFBUFE XJUI EJЙFSFOU NPEFMT� *O BEEJUJPO
 XF IBWF HSBQIJDBMMZ EJTQMBZFE UIF NFUB�BOBMZTFT
PG FBDI WBSJBCMF VTJOH GPSFTU QMPUT
 'JHVSF %�� BOE POXBSET� 8F TFF UIBU UIF WBSJBCJMJUZ PG UIF
DPNQVUFE DPFМDJFOUT XJUIJO FBDI QBSUJUJPO JT TJNJMBS UP UIF WBSJBCJMJUZ CFUXFFO UIFJS NFBOT�

5IF 4FDUJPO ����� TIPXT JO EFUBJM UIF SFTVMUT PCUBJOFE CZ JOEFQFOEFOUMZ BOBMZTJOH UIF
EBUB GSPN FBDI NFEJDBM DFOUFS
 CPUI GPS 1&40
 5BCMFT %��� BOE %���
 BOE $*("33*--04

5BCMFT %��� BOE %����� 5IF SFTVMUT PCUBJOFE JO BMM DFOUFST BSF DPNCJOFE XJUI B NFUB�BOBMZTJT

5BCMF %���
 'JHVSF %��� BOE POXBSET� *O UIJT DBTF XF DBO TFF UIBU UIF WBSJBCJMJUZ XJUIJO
FBDI DFOUFS JT WFSZ TNBMM DPNQBSFE UP UIF WBSJBCJMJUZ CFUXFFO UIF NFBOT PG UIF EJЙFSFOU
DFOUFST
 UIFSF JT B TJHOJКDBOU EJЙFSFODF CFUXFFO UIF DPFМDJFOUT DBMDVMBUFE JO EJЙFSFOU DFOUFST

FTQFDJBMMZ GPS UIF WBSJBCMFT :&"3
 1".&%
 "(& BOE 1"&/'�

(JWFO UIF JNQPTTJCJMJUZ PG JOUSPEVDJOH UIF 104."4 WBSJBCMF JO UIF JOUSB�DFOUFS
BEKVTUNFOUT
 TJODF JO NPTU DFOUFST JU POMZ BDRVJSFT POF PS UXP EJЙFSFOU WBMVFT
 XF QFSGPSN
B TFDPOE TFU PG SFHSFTTJPOT UP TUVEZ XIFUIFS UIF DPFМDJFOUT PCUBJOFE JO FBDI JOUSB�DFOUFS
NPEFM EFQFOE PO UIF JOUFS�DFOUFS WBSJBUJPO PG 104."4� 5IFTF BOBMZTFT IBWF OPU ZJFMEFE BOZ
TJHOJКDBOU SFTVMUT� 5BCMFT %��� UP %��� BOE 5BCMFT %��� UP %����

"MM UIFTF SFTVMUT IBWF CFFO TVNNBSJ[FE JO UBCMFT UP DPNQBSF UIF EJЙFSFOU NPEFMT BOE
QBSUJUJPOJOH NFUIPET� 8F IBWF SFQPSUFE UIF WBMVF PG ɔ[ɕ JOTUFBE PG UIF Q�WBMVF CFDBVTF JO
NPTU DBTFT UIF MBUUFS JT UPP TNBMM BOE JT BVUPNBUJDBMMZ SPVOEFE UP [FSP
 NBLJOH JU JNQPTTJCMF
UP NBLF GVSUIFS DPNQBSJTPOT�
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'PS UIF PEET PG NJTTJOH JO 1&40 XF DBO TFF
 5BCMF ����
 UIBU UIF DPFМDJFOUT PG UIF
DPWBSJBUFT ZJFME WFSZ TJNJMBS WBMVFT
 VQ UP UIF GPVSUI EJHJU
 XIFO BMM UIF EBUB BSF BOBMZTFE
UPHFUIFS BOE XIFO BOBMZTFE JOEFQFOEFOUMZ JO FBDI QBSUJUJPO� 5IF [ɒT BSF BMTP BMNPTU JEFOUJDBM�
)PXFWFS
 JO UIF BOBMZTFT QBSUJUJPOFE CZ NFEJDBM DFOUFS
 UIF EJTDSFQBODJFT BSF
 JO HFOFSBM

HSFBUFS
 BSPVOE �� GPS UIF 4&9 BOE "(& DPWBSJBUFT
 BOE NVDI HSFBUFS GPS UIF PUIFS WBSJBCMFT�

'PS UIF PEET PG NJTTJOH EBUB JO $*("33*--04 XF TFF BHBJO
 5BCMF ����
 UIBU UIF
DBMDVMBUJPOT NBEF XJUI UIF DPNQMFUF TFU PG EBUB PЙFS SFTVMUT TJNJMBS UP UIPTF NBEF JO FBDI
QBSUJUJPO TFQBSBUFMZ
 CVU OPX KVTU VQ UP UIF TFDPOE EJHJU� $BMDVMBUJPOT NBEF QBSUJUJPOJOH CZ
NFEJDBM DFOUFST EP OPU HJWF TVDI TJNJMBS WBMVFT BOE UIF [ɒT DBMDVMBUFE JO UIJT XBZ BSF MFTT
FYUSFNF�

"���� "/"-:4*4 0' 4&26&/$&4 0' &7&/54

1SFMJNJOBSZ BOBMZTJT PG UIF EBUB� *O UIF TFDPOE QBSU PG UIF UIFTJT XF FYQMPSFE OFX
NFUIPET GPS UIF TUVEZ BOE HSBQIJD SFQSFTFOUBUJPO PG TFRVFODFT PG FWFOUT BOE VTFE UIFN UP
BOBMZTF UIF NPTU DPNNPO TFRVFODFT PG DBSEJPWBTDVMBS FWFOUT JO UIF .BESJE "SFB�� EBUBCBTF�

5IJT EBUBCBTF DPOUBJOT �� WBSJBCMFT SFDPSEFE XJUI DPNQMFUF EBUFT
 EE�NN�ZZ
 XIJDI
IPME JOGPSNBUJPO PO UIF PDDVSSFODF PG 261 850 FWFOUT JO 128 805 QFPQMF� 'JHVSFT ���B BOE ���C
TIPX UIF UPUBM OVNCFS PG PDDVSSFODFT PG FBDI FWFOU UZQF BOE UIF OVNCFS PG QFPQMF UIBU
IBWF TVЙFSFE B HJWFO OVNCFS PG FWFOUT� 8F TFF UIBU UIF NPTU GSFRVFOU FWFOU JT )5" 	72 334


GPMMPXFE CZ 53"45-*1*%04 	67 837
 BOE 0#&4*5: 	33 208
�

'JHVSFT ���B
 ���C
 ���B
 ���C
 ���B BOE ���C TIPX UIF BWFSBHF WBMVF BOE EJTUSJCVUJPO
PG UIF UJNF JOUFSWBMT CFUXFFO QBJST PG FWFOUT PO UIF TBNF JOEJWJEVBM GPS DPOTFDVUJWF BOE
OPO�DPOTFDVUJWF FWFOUT BDDPSEJOH UP UIF JOJUJBM PS КOBM FWFOU UZQF� 'JHVSF ���B TIPXT UIF SJTL
PG TVЙFSJOH FBDI UZQF PG FWFOU BU EJЙFSFOU BHFT� 'JHVSF ���C TIPXT UIF EJTUSJCVUJPO PG UIF
OVNCFS PG QFPQMF UIBU IBT TVЙFSFE FBDI UZQF PG FWFOU�

5IF "SFB�� EBUBCBTF BMTP DPOUBJOT �� WBSJBCMFT SFDPSEFE XJUI USVODBUFE EBUFT
 XIJDI
IPME JOGPSNBUJPO PO UIF PDDVSSFODF PG 1 442 614 FWFOUT JO 146 662 QFPQMF� 'JHVSFT ��� BOE ���
TIPX UIF UPUBM OVNCFS PG PDDVSSFODFT PG FBDI FWFOU UZQF BOE UIF OVNCFS PG QFPQMF UIBU IBWF
TVЙFSFE B HJWFO OVNCFS PG FWFOUT� 8F IBE UP EJTDBSE UIF EFBUI WBSJBCMF
 DPMMFDUFE GSPN POMZ
���� QFPQMF
 CFDBVTF JU DPOUBJOT TFSJPVT FSSPST� ���� QFPQMF IBWF DMJOJDBM FWFOUT SFDPSEFE BGUFS
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UIFJS PXO EFBUI� 8F TFF UIBU UIF NPTU GSFRVFOU FWFOU BSF )5" 	323 391

 53"45-*1*%04
	282 410
 BOE (3*1& 	267 799
� 8F DBO TFF B QSPHSFTTJWF EFDSFBTF JO UIF GSFRVFODZ PG FWFOUT
BT UIF OVNCFS PG PDDVSSFODFT JODSFBTFT
 TPNF QFPQMF TVЙFS VQ UP �� FWFOUT� *O BEEJUJPO
 UIF
CBSQMPU BMMPXT VT UP EJTDPWFS B QBUUFSO
 NVMUJQMF PG � PDDVSSFODFT BSF NPSF GSFRVFOU UIBO
PUIFST�

7BSJBCMFT XJUI FYBDU EBUFT� 'JHVSF ��� TIPXT UIF *3 PG UIF EJЙFSFOU QBJST PG DPOTFDVUJWF
FWFOU UZQFT� *O HFOFSBM
 UIF IJHIFTU *3T DPSSFTQPOE UP QBJST PG FWFOUT JO XIJDI UIF КOBM FWFOU
JT 53"45-*1*%04 PS )5"� &TQFDJBMMZ IJHI BSF UIF *3T PG UIF "5&30@1&3!53"45-*1*%04
QBJST 	���� PDDVSSFODFT QFS ���� QFSTPO�ZFBST

 %*"#&5&4!53"45-*1*%04 	����


)5"!53"45-*1*%04 	����

 $"3%*0@*42!)5" 	����

 */4'@$"3%!"33*5.*"4 	����

BOE 0#&4*%"%!53"45-*1*%04 	����
� 5IF *3 JT WFSZ MPX JO BMNPTU BMM UIF QBJST JO XIJDI
UIF TFDPOE FWFOU JT "5&30@1&3 PS "-$0)0-*4.0� 5IFTF SFTVMUT BHSFF XJUI XIBU JT
FYQFDUFE GSPN UIF GSFRVFODZ PG TJOHMF FWFOUT
 'JHVSF ���B
 BU MFBTU GPS UIF КOBM POFT�

5IF SFQSFTFOUBUJPO PG UIF SFTVMUT CZ NFBOT PG DPOOFDUJPO OFUXPSLT BMMPXT VT UP RVJDLMZ
WJTVBMJ[F UIF NPTU JNQPSUBOU JOGPSNBUJPO BOE JEFOUJGZ QBUUFSOT
 CVU SFRVJSFT B QSFWJPVT
КMUFSJOH PG UIF NPTU SFMFWBOU EBUB� *G XF TIPX UIF UXP QBJST XJUI UIF IJHIFTU *3 GPS FBDI
JOJUJBM OPEF
 'JHVSF ��� XF TFF UIBU NPTU PG UIF DPOTFDVUJWF QBJST SFQSFTFOUFE FOE VQ JO )5"
PS 53"45@-*1*%�

5IF *3 PG UIF EJЙFSFOU QBJST PG FWFOUT
 CPUI DPOTFDVUJWF BOE OPO�DPOTFDVUJWF
 JT TIPXO JO
'JHVSF ����� "HBJO
 JO HFOFSBM
 UIF IJHIFTU *3T DPSSFTQPOE UP UIF QBJST JOXIJDI UIF КOBM FWFOU JT
53"45-*1*%04 PS )5"� 1BSUJDVMBSMZ IJHI BSF UIF *3T PG UIF )5"!53"45-*1*%04 	����

 %*�
"#&5&4!53"45-*1*%04 	����

 "5&30@1&3!53"45-*1*%04 	����

 */4'@$"3%!"3�
3*5.*"4 	����

 $"3%*0@*42!)5" 	����
 BOE 0#&4*%"%!53"45-*1*%04 	����
� "HBJO

UIF *3 JT WFSZ MPX JO BMNPTU BMM UIF QBJST JO XIJDI UIF TFDPOE FWFOU JT "5&30@1&3 P "-$0�
)0-*4.0� 'JHVSFT ���� BOE ���� EJTQMBZT UIF *3 WBMVFT CZ NFBOT PG DPOOFDUJPO OFUXPSLT
�

8F IBWF BMTP BOBMZTFE UIF USJQMFUT PG FWFOUT
 TFRVFODFT JO XIJDI UIF PDDVSSFODF PG POF
FWFOU JT DPOEJUJPOFE CZ UXP PUIFST JO B HJWFO PSEFS� 'SPN UIF OVNCFS PG PDDVSSFODFT PG FBDI
USJQMFU BOE UIF UJNF PG FYQPTVSF UP UIF КOBM FWFOU
 XF IBWF DBMDVMBUFE UIF *3 GPS FBDI USJQMFU

CPUI DPOTFDVUJWF BOE OPO�DPOTFDVUJWF� 5BCMF &�� TVNNBSJTFT UIF SFTVMUT GPS UIF �� USJQMFUT
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XJUI UIF IJHIFTU *3�

'JHVSF ���� TIPXT UIF DPOOFDUJPO OFUXPSL XJUI UIF IJHIFTU *3 USJQMFU GPS FBDI UZQF PG
КOBM FWFOU� 8F IBWF IJHIMJHIUFE UIF USBOTJUJPOT CFMPOHJOH UP UIF TBNF USJQMFU XJUI MJOFT PG
UIF TBNF DPMPVS� *O NPTU DBTFT
 UIF USJQMFUT XJUI UIF IJHIFTU *3T BSF UIPTF JO XIJDI UIF MBTU
FWFOU JT 53"45-*1*%04
 XJUI B NBYJNVN WBMVF PG ������ PDDVSSFODFT QFS ���� QFSTPO�ZFBST
GPS UIF USJQMFU %*"#&5&4!%*"#&5&4!53"45-*1*%04�

*O PSEFS UP FWBMVBUF PVSNFUIPEPMPHZ JO UIF QSFTFODF PG JOFYBDU UFNQPSBM JOGPSNBUJPO
 XF
IBWF QFSGPSNFE UIF BOBMZTFT BHBJO XJUI UIF TBNF EBUB CVU OPX USVODBUJOH UIF EBUFT
 LFFQJOH
POMZ UIF ZFBS� *O UIJT XBZ
 BQBSU GSPN SFEVDJOH UIF BDDVSBDZ
 XF HFU BOPUIFS VOEFTJSBCMF FЙFDU�
UIF VODFSUBJOUZ JO UIF PSEFS PG UIF JOUSB�BOOVBM FWFOUT� *U JT UIFO OFDFTTBSZ UP VTF TPNFNFUIPE
PG JNQVUBUJPO� 8F QSPQPTF UP DPOWFSU
 GPS FBDI QFSTPO
 UIF TFRVFODFT PG FWFOUT PG QBSUJBMMZ
VOEFUFSNJOFE PSEFS JOUP UIF DPNCJOBUJPO PG TFWFSBM QPTTJCMF TFRVFODFT PG UPUBMMZ EFUFSNJOFE
PSEFS HFOFSBUFE CZ QFSNVUJOH UIF JOUSB�BOOVBM EBUB� &BDI PG UIFTF OFX TFRVFODFT IBT B
DFSUBJO QSPCBCJMJUZ PG IBWJOH BDUVBMMZ PDDVSSFE� 8F QFSGPSN UIF DBMDVMBUJPOT JO UXP XBZT� J

BTTVNJOH UIBU UIF QSPCBCJMJUZ JT FRVBM GPS BMM TFRVFODFT
 'JHVSF ����B
 BOE JJ
 BTTVNJOH UIBU
UIF QSPCBCJMJUZ JT FRVBM UP UIF FTUJNBUFE JOUFS�BOOVBM GSFRVFODJFT
 'JHVSF ����C�

#PUI JNQVUBUJPONFUIPET QSPEVDF OFBSMZ JEFOUJDBM SFTVMUT XIFO BQQMJFE UP PVS NBOVBMMZ
USVODBUFE EBUB
 'JHVSFT ����B BOE ����C
 CVU UIF FRVJQSPCBCMF JNQVUBUJPO NFUIPE JT TJNQMFS
BOE GBTUFS� 0O UIF PUIFS IBOE
 TPNF EJЙFSFODFT DBO CF OPUJDFE XIFO DPNQBSJOH UIF
SFTVMUT PCUBJOFE VTJOH FYBDU EBUFT XJUI UIF UIPTF PCUBJOFE CZ JNQVUJOH USVODBUFE EBUFT�
5P RVBOUJGZ UIFTF EJTDSFQBODJFT
 XF IBWF DBMDVMBUFE UIF BWFSBHF BOE RVBESBUJD BWFSBHFT PG
UIF *3 EJЙFSFODFT QSPEVDFE CZ UIF EJЙFSFOU NFUIPET PG DBMDVMBUJPO
 ������

0O BWFSBHF
 UIF *3T DBMDVMBUFE CZ JNQVUJOH USVODBUFE EBUFT BSF TMJHIUMZ MPXFS 	�����
PDDVSSFODFT QFS ���� QFSTPO�ZFBST
 UIBO UIPTF DBMDVMBUFE XJUI FYBDU EBUFT
 BMUIPVHI UIFSF BSF
JNQPSUBOU EJTDSFQBODJFT JO TPNF TQFDJКD QBJST� 'PS FYBNQMF
 UIF *3 DBMDVMBUFE CZ JNQVUJOH
UIF USVODBUFE EBUF JT BQQSPYJNBUFMZ ��� MPXFS GPS QBJST XIPTF КOBM FWFOU JT 53"45-*1*%04

BOE ��� IJHIFS GPS QBJST XIPTF КOBM FWFOU JT )5"�

"T PQQPTFE UP UIF SFTVMUT PCUBJOFE CZ TUVEZJOH UIF GVMM EBUBTFU
 BOBMZTJOH UIF JOGPSNBUJPO
QFSUBJOJOH FYDMVTJWFMZ UP JOEJWJEVBMT XJUIPVU NVMUJQMF JOUSB�BOOVBM FWFOUT
 4FDUJPO �������
BOE 'JHVSF ����C
 TIPXT WFSZ MJUUMF EJЙFSFODF CFUXFFO VTJOH FYBDU PS USVODBUFE EBUFT� 5IJT
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MFBET VT UP DPODMVEF UIBU NPTU PG UIF EJTDSFQBODJFT BSF OPU DBVTFE CZ UIF JNQSFDJTJPO EFSJWFE
GSPN USVODBUJPO CVU CZ UIF JOFМDJFODZ PG UIF JNQVUBUJPO QSPDFTT
 XIJDI JT VOBCMF UP QSPQFSMZ
FTUJNBUF UIF SFBM PSEFS PG UIF TFRVFODFT�

8F IBWF BMTP FWBMVBUFE IPX UIF USVODBUJPO PG UIF EBUFT BЙFDUT UIF BOBMZTJT PG UIF USJQMFUT�
0O BWFSBHF
 JU PWFSFTUJNBUFT 	���� PDDVSSFODFT QFS ���� QFSTPO�ZFBST GPS UIF TJNQMF BOE
���� GPS UIF BEWBODFE
 UIF *3 PG UIF USJQMFUT PG FWFOUT XJUI SFTQFDU UP UIF SFTVMUT PCUBJOFE
XIFO VTJOH FYBDU EBUFT
 BOE JU QSPEVDFT HSFBUFS WBSJBCJMJUZ 	����
 UIBO XIFO XF BOBMZTFE UIF
QBJST PG FWFOUT 	���

 5BCMFT ���� BOE ����� 5IJT DBO CF FYQMBJOFE CZ UIF SFEVDFE OVNCFS PG
PDDVSSFODFT PG FBDI USJQMFU
 BSPVOE UFO UJNFT TNBMMFS UIBO UIF QBJST� "HBJO
 CPUI JNQVUBUJPO
NFUIPET QSPEVDF WFSZ TJNJMBS WBMVFT�

7BSJBCMFT XJUI USVODBUFE EBUFT� 8F TUVEJFE UIF ɕUSVODBUFEɕ WBSJBCMFT GSPN UIF .BESJE
"SFB�� EBUBCBTF
 XIJDI POMZ DPOUBJO UIF ZFBS PG PDDVSSFODF PG UIF FWFOUT� 5IJT EBUBTFU IBT
BMMPXFE VT UP JODMVEF JO PVS BOBMZTFT OFX UZQFT PG FWFOUT
 	"/&.*"
 $)0-&45&30-

'-6
 */46'@3&/"- BOE 3&5*/01"5):@%*"#&5*$4
� *O BEEJUJPO
 JU DPOUBJOT ��� UJNFT
NPSF SFDPSET
 XIJDI QBSUJBMMZ DPNQFOTBUFT GPS UIF MPXFS QSFDJTJPO JO UIF SFTVMUT DBVTFE CZ
USVODBUJPO� 8F BOBMZTFE UIFN VTJOH UIF FRVJQSPCBCMF JNQVUBUJPO NFUIPE
 JO XIJDI UIF TBNF
QSPCBCJMJUZ PG PDDVSSFODF JT BTTJHOFE UP BMM QPTTJCMF TFRVFODFT PG BO JOEJWJEVBM BOE GSPN
UIFTF UIF QBJST BOE USJQMFUT BSF DBMDVMBUFE� "HBJO
 UIF SFTVMUT BSF TJNJMBS UP UIPTF PCUBJOFE
VTJOH B QSJPSJ JOUFS�BOOVBM JOGPSNBUJPO�

(JWFO UIF MBSHF OVNCFS PG PDDVSSFODFT B QFSTPO DBO TVЙFS
 UIF NFUIPE VTFE JO UIF
QSFWJPVT TFDUJPO JT OPU BQQMJDBCMF� *U IBT UIFO CFFO OFDFTTBSZ UP SFEFTJHO UIF DPNQVUBUJPO
BMHPSJUIN
 NBOBHJOH UP SFEVDF UIF OFDFTTBSZ NFNPSZ CZ QFSGPSNJOH UIF DBMDVMBUJPOT POF CZ
POF SFDVSTJWFMZ
 BCPSUJOH UIFN PO UIF EFUFDUJPO PG UIF КSTU PDDVSSFODF PG FBDI QBJS PS USJQMFU
GPS FBDI JOEJWJEVBM BOE VTJOH QSF�DBMDVMBUFE UIFPSFUJD SFTVMUT�

.PTU QBJST XIFSF UIF TFDPOE FWFOU JT )5"
 (3*1& PS 53"45-*1*%04 IBWF IJHI *3
WBMVFT
 'JHVSF ����� 5IJT DPSSFTQPOET UP B IJHIFS GSFRVFODZ PG UIFTF UISFF UZQFT PG FWFOUT
JO UIF EBUBCBTF� )PXFWFS
 UIF QBJST XIPTF КSTU FWFOU JT )5"
 (3*1& PS 53"45-*1*%04

JO HFOFSBM
 EPO OPU IBWF IJHIFS *3T� .PTU QBJST XIFSF UIF КOBM FWFOU JT FRVBM UP UIF JOJUJBM
FWFOU IBWF *3 WBMVFT DMPTF UP POF BOE NVDI IJHIFS UIBO UIF PUIFST� 5IF NBJO FYDFQUJPO JT
$0-&45&30-!$0-&45&30-
 XIPTF *3 JT ��� PDDVSSFODFT QFS ���� QFSTPO�ZFBST�
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5IF DPOOFDUJPOT OFUXPSLT CVJMU GSPN UIF *3 PG UIF EJЙFSFOU QBJST PG FWFOUT BMMPX VT UP
HSBQIJDBMMZ SFQSFTFOU UIF NPTU TJHOJКDBOU SFTVMUT� *O NPTU DBTFT
 UIF QBJST PG FWFOUT XJUI UIF
IJHIFTU *3 IBWF BT UIFJS КOBM FWFOU )5" PS (3*1&
 'JHVSF ����� *O NPTU DBTFT
 UIF QBJST PG
FWFOUT XJUI UIF IJHIFTU *3 IBWF BT UIFJS JOJUJBM FWFOU "5&30@1&3 PS */4'@$"3%
 'JHVSF �����

8F IBWF BMTP CFFO BCMF UP TVDDFTTGVMMZ BOBMZTF UIF USJQMFUT PG FWFOUT GSPN UIF EBUB
DPMMFDUFE XJUI UIF USVODBUFE EBUF
 4FDUJPO �������� 'PS NPTU PG UIF USJQMFUT SFQSFTFOUFE
UIF *3 JT DMPTF UP ���� PDDVSSFODFT QFS ���� QFSTPO�ZFBST� 5IF IJHIFTU *3 DPSSFTQPOET UP
$0-&45&30-!$0-&45&30-!$"3%*0@*42
 XJUI B WBMVF PG ���� PDDVSSFODFT QFS ����
QFSTPO�ZFBST� "HBJO
 XF DPOTJEFS UIF VTF PG OFUXPSLT UP EJTQMBZ UIF SFTVMUT PG UIF EJЙFSFOU
UZQFT PG USJQMFUT PG FWFOUT UP CF QBSUJDVMBSMZ VTFGVM
 'JHVSF �����

"�� $0/$-64*0/4 "/% '6563& 803,

5ISPVHIPVU UIJT UIFTJT XF IBWF FYQMPSFE BOE EFWFMPQFE EJЙFSFOU NFUIPET UP BOBMZTF
DPNQMFY CJPNFEJDBM EBUBCBTFT UIBU IBWF BMMPXFE VT UP TUVEZ UXP DPNNPO QSPCMFNT JO
CJPTUBUJTUJDT�

"
 UIF JEFOUJКDBUJPO PG GBDUPST BTTPDJBUFE XJUI UIF PDDVSFODF PG NJTTJOH EBUB JO MBSHF
EBUBCBTFT
 BOE

#
 UIF BOBMZTJT PG TFRVFODFT PG FWFOUT JO UIF QSFTFODF PG SFDVSSFODF BOE DPNQFUJUJPO
 FWFO
XIFO UFNQPSBM JOGPSNBUJPO JT JODPNQMFUF�

8F DPOTJEFS UIBU UIF PCKFDUJWFT QSPQPTFE GPS UIJT XPSL IBWF CFFO TVDDFTTGVMMZ BDIJFWFE�

"���� *%&/5*'*$"5*0/ 0' '"$5034 "440$*"5&% 8*5) 5)&
0$$633&/$& 0' .*44*/( %"5" */ 05)&3 7"3*"#-&4

�
 *O PSEFS UP CF BCMF UP DBMDVMBUF UIF TUBUJTUJDBM NPEFMT XIFO UIF TJ[F PG UIF EBUB JT UPP CJH
GPS UIF BWBJMBCMF NFNPSZ XF IBWF TUVEJFE EJЙFSFOU TUSBUFHJFT UP QBSUJUJPO UIF BOBMZTJT� 8F
IBWF TQMJU UIF EBUB JOUP TNBMMFS CMPDLT
 BEKVTUFE UIF SFHSFTTJPO NPEFMT JOEFQFOEFOUMZ JO
FBDI PG UIFN BOE DPNCJOFE UIF SFTVMUT VTJOH NFUB�BOBMZTJT�

	B
 5IF TJNVMUBOFPVT BOBMZTJT PG UIF FOUJSF EBUBTFU QSPEVDFT UIF NPTU BDDVSBUF SFTVMUT
CVU JT FYUSFNFMZ TMPX BOE OPU TDBMBCMF�



+6"/ +04� 1*�&30 %& "3."4 ���

	C
 5IF BOBMZTJT PG SBOEPNMZ QBSUJUJPOFE CMPDLT PG EBUB JT DPOTJEFSBCMZ GBTUFS
 TDBMBCMF
BOE PЙFST WFSZ TJNJMBS SFTVMU UP UIPTF PCUBJOFE JO UIF BOBMZTJT PG UIF DPNQMFUF EBUBTFU�

	D
 5IF BOBMZTJT PG UIF EBUB TFQBSBUFMZ BU FBDI DFOUFS JT GBTU CVU MFTT BDDVSBUF� 'PS TPNF
WBSJBCMFT UIF SFTVMUT EJЙFS DPOTJEFSBCMZ GSPN UIPTF PCUBJOFE XJUI UIF DPNQMFUF
EBUBTFU� 5IJT TUSBUFHZ EPFT OPU BMMPX UP QFSGPSN B DPNCJOFE BOBMZTJT PG JOUSB�DFOUFS
BOE JOUFS�DFOUFS WBSJBCMFT JO UIF TBNF NPEFM BOE JT NPSF MJLFMZ UP QSPEVDF FSSPST�
0O UIF PUIFS IBOE
 JU BMMPXT UIF DBMDVMBUJPOT UP CF NBEF JOEFQFOEFOUMZ JO FBDI
DFOUFS XJUIPVU SFRVJSJOH UP TIBSF JOGPSNBUJPO CFUXFFO UIFN OPS NBJOUBJOJOH B IVHF
EBUBCBTF�

	E
 5IF JEFB PG QFSGPSNJOH EBUB BOBMZTJT BU SBOEPNMZ QBSUJUJPOFE CMPDLT IBT CFFO TIPXO
UP CF WFSZ FМDJFOU UP BOBMZTF MBSHF EBUBTFUT� 5IF MPXFS QSFDJTJPO PG UIFTF NFUIPET JT
VTVBMMZ DPNQFOTBUFE CZ UIF MBSHF BNPVOU PG EBUB� 8F NVTU DIPPTF UIF OVNCFS PG
QBSUJUJPOT BDDPSEJOH UP UIF TJ[F PG UIF EBUB BOE UIF BWBJMBCMF NFNPSZ
 UBLJOH JOUP
BDDPVOU UIBU TNBMM QBSUJUJPOT QSPEVDF MFTT BDDVSBUF CVU GBTUFS SFTVMUT�

�
 5IF BOBMZTJT PG UIF EBUBCBTF PG UIF "SFB�� QVCMJD IFBMUI TFSWJDF PG .BESJE CZ VTJOH MPHJTUJD
SFHSFTTJPO NPEFMT XJUI SBOEPN FЙFDUT IBT TIPXO UIBU UIF QSFTFODF PG NJTTJOH EBUB JO
TPNF WBSJBCMFT JT BTTPDJBUFE XJUI UIF WBMVF UIBU PUIFS GBDUPST SFMBUFE UP UIF QBUJFOU BOE
UIF NFEJDBM DFOUFS BDRVJSF� 8F PCTFSWF UIBU UIF QSPCBCJMJUZ PG IBWJOH NJTTJOH EBUB JO UIF
WBSJBCMF 8&*()5 JT HSFBUFS JO NFO
 ZPVOH QFPQMF
 GPSFJHOFST
 UIF HSFBUFS UIF OVSTJOH
XPSLMPBE QSFTTVSF JT
 UIF MPXFS UIF EPDUPS XPSLMPBE QSFTTVSF JT
 BOE JODSFBTFT PWFS UIF
ZFBST� 5IF DFOUFS GBDUPS FYQMBJOT ���� PG UIF WBSJBCJMJUZ� 5IF QSPCBCJMJUZ PG IBWJOH NJTTJOH
EBUB JO UIF $*("3&55& WBSJBCMF JT IJHIFS JO UIF FMEFSMZ BOE UIF IJHIFS UIF EPDUPSɒT DBSF
QSFTTVSF BOE UIF MPXFS UIF OVSTJOH DBSF QSFTTVSF BOE IBT CFFO EFDSFBTJOH FBDI ZFBS� *O
UIJT DBTF UIF WBSJBCJMJUZ CFUXFFO DFOUFST JT OFBSMZ [FSP�

"���� "/"-:4*4 0' 4&26&/$&4 0' &7&/54

�
 #SFBLJOH EPXO FBDI TFRVFODF JOUP TNBMMFS TVCTFRVFODFT IBT CFFO TIPXO UP CF VTFGVM
UP FBTJMZ JEFOUJGZ UIF NPTU SFMFWBOU TFRVFODFT
 XIJDI DBO UIFO CF GVSUIFS TUVEJFE CZ UIF
EPDUPS� 0VS BOBMZTJT
 JO XIJDI XF DBMDVMBUFE UIF *3 PG UIF QBJST BOE USJQMFUT
 FYUFOET UIPTF
GPVOE JO PUIFS TUVEJFT CZ DPOTJEFSJOH OPU POMZ UIF TVCTFUT PG DPOTFDVUJWF FWFOUT CVU BMTP
OPO�DPOTFDVUJWF POFT� 5IJT HFOFSBMJTBUJPO BMMPXT VT UP EJTDPWFS USBOTJUJPOT UIBU XPVME
PUIFSXJTF HP VOOPUJDFE�
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�
 5P CF BCMF UP BOBMZTF UIF WBSJBCMFT XJUI JODPNQMFUF UUJNF JOGPSNBUJPO XF IBWF
EFWFMPQFE UXP NFUIPET PG JNQVUBUJPO CZ QFSNVUJOH JOUSB�BOOVBM FWFOUT� BTTJHOJOH FRVBM
QSPCBCJMJUJFT UP FBDI OFX TFRVFODF PS BDDPSEJOH UP UIF PCTFSWFE JOUFS�BOOVBM GSFRVFODJFT�
#PUI JNQVUBUJPO NFUIPET HJWF BMNPTU JEFOUJDBM SFTVMUT CVU UIF FRVJQSPCBCMF JNQVUBUJPO JT
TJNQMFS BOE GBTUFS BOE BMMPXT UP HFU B TJNQMJКFE BOBMZTJT BMHPSJUIN�

�
 $POOFDUJPO OFUXPSLT IBWF TIPXO UP CF B VTFGVM UPPM UP FBTJMZ WJTVBMJ[F UIF SFTVMUT

FTQFDJBMMZ GPS MPOHFS TFRVFODFT� 5IJT NBZ SFRVJSF EFDJEJOH IPX UP КMUFS PVU UIF USBOTJUJPOT
UIBU XF DPOTJEFS NPTU SFMFWBOU
 JO PVS DBTF BDDPSEJOH UP UIF *3�

�
 5IF BMHPSJUINT EFWFMPQFE IBWF BMMPXFE VT UP BOBMZTF UIF TFRVFODFT PG FWFOUT JO UIF "SFB��
EBUBCBTF
 EFUFDUJOH UIF QBJST BOE USJQMFUT PG FWFOUT XJUI UIF IJHIFTU *3 GPS FBDI UZQF PG
JOJUJBM PS КOBM FWFOU�

	B
 "MUIPVHI JO TPNF DBTFT UIFSF BSF EJЙFSFODFT CFUXFFO UIF SFTVMUT PCUBJOFE VTJOH
DPNQMFUF BOE USVODBUFE EBUFT
 UIF NFUIPET EFWFMPQFE BSF QSPNJTJOH BOE IBWF
BMMPXFE VT UP QFSGPSN UIF BOBMZTFT VTJOH BMM UIF EBUB
 BWPJEJOH UP EJTDBSE MBSHF
BNPVOUT PG JOGPSNBUJPO�

	C
 5IF BOBMZTJT PG UIF FWFOUT XJUI UIF GVMM EBUF IBT TIPXO UIBU
 JO HFOFSBM
 UIF QBJST PG
FWFOUT XJUI UIF IJHIFTU *3 BSF UIPTF JO XIJDI UIF КOBM FWFOU JT -*1*%*$%*403%&3 PS
)#1� 1BSUJDVMBSMZ IJHI BSF UIF *3 PG UIF QBJST "5&30@1&3!-*1*%*$%*403%&3 
 %*�
"#&5&4!-*1*%*$%*403%&3 
 )#1!-*1*%*$%*403%&3
 $"3%*0@*42!)#1

)&"35@'"*-6&3!"33):5.*"4 BOE 0#&4*5:!-*1*%*$%*403%&3� 5IF *3 JT
WFSZ MPX JO NPTU QBJST JO XIJDI UIF TFDPOE FWFOU JT "5&30@1&3 PS "-$0)0-*4.�

	D
 *O NPTU DBTFT
 UIF IJHIFTU *3 USJQMFUT BSF UIPTF JO XIJDI XIFSF UIF MBTU FWFOU JT
-*1*%*$%*403%&3�

	E
 5IF BOBMZTJT PG UIF FWFOUT UIBU BQQFBS XJUI UIF USVODBUFE EBUF IBT BMMPXFE UP JODMVEF
OFX WBSJBCMFT JO UIF BOBMZTJT
 BOE IBT TIPXO UIBU NPTU PG UIF QBJST JO XIJDI UIF
TFDPOE FWFOU JT )5"
 '-6 P -*1*%*$%*403%&3 IBWF IJHI *3 WBMVFT�

	F
 5IF *3 DBMDVMBUFE CZ JNQVUJOH USVODBUFE EBUFT JT
 JO HFOFSBM
 TMJHIUMZ MPXFS UIBO
UIPTF DBMDVMBUFE XJUI FYBDU EBUFT� *O UIF DBTF PG USJQMFUT
 PO BWFSBHF
 JNQVUBUJPO
NFUIPET PWFSFTUJNBUF UIF *3 BOE QSPEVDF HSFBUFS WBSJBCJMJUZ UIBO XJUI FWFOU QBJST�
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�� *O PSEFS UP PWFSDPNF NFNPSZ MJNJUBUJPOT XF IBE UP GSBHNFOUBUF UIF PSJHJOBM EBUB PO
UIF EJTL
 QSPDFTT FBDI GSBHNFOU TFQBSBUFMZ BOE NFSHF JU CBDL� #VU UIJT QSPDFEVSF JT OPU
BQQMJDBCMF UP BMM LJOE PG UBTLT�

�� %FTQJUF UIF PQUJNJ[BUJPO PG UIF BOBMZTFT
 UIF TJ[F PG UIF TUVEJFE EBUB JT BU UIF MJNJU PG
XIBU DBO CF QSPQFSMZ IBOEMFE PO BO BWFSBHF DPNQVUFS XJUI UIF DPNNPO TUBUJTUJDBM
MJCSBSJFT
 XIJDI BUUFNQU UP MPBE BMM UIF JOGPSNBUJPO JOUP NFNPSZ� 5IJT JODMVEFT 3 XJUI
UIF MNF� PS HMNN5.# MJCSBSJFT
 4144
 4UBUB
 1ZUIPO XJUI /VNQZ BOE 4UBUTNPEFMT

BOE +VMJB XJUI UIF .JYFE.PEFMT�KM MJCSBSZ�

�� 'PS GVUVSF TUVEJFT
 XF SFDPNNFOE UIF VTF PG TQFDJBMJ[FE QSPHSBNT GPS UIF QSPDFTTJOH
BOE WJTVBMJ[BUJPO PG MBSHF BNPVOUT PG EBUB
 TVDI BT 5BCMFBV PS 2MJLWJFX
 PS UP TUPSF UIF
JOGPSNBUJPO JO EBUBCBTFT TVDI BT .POFU%# PS 5JMF%#� *U XPVME BMTP CF BEWJTBCMF
 JG UIF
FOPVHI SFTPVSDFT BSF BWBJMBCMF
 UP VTF EJTUSJCVUFE DBMDVMBUJPO QMBUGPSNT TVDI BT 4QBSL
XJUI UIF 1IPUPO�.- MJCSBSZ� 5IF EJTBEWBOUBHF PG UIFTF UFDIOPMPHJFT JT UIBU
 BMUIPVHI
UIFZ GBDJMJUBUF UIF NBOJQVMBUJPO PG UIF EBUB BOE UIF PCUBJOJOH PG CBTJD TUBUJTUJDT
 UIFZ
BSF NPSF DPNQMJDBUFE
 NBOZ PG UIFJS MJCSBSJFT BSF FYQFSJNFOUBM BOE JO HFOFSBM UIFZ EP
OPU BMMPX UP BEKVTU DPNQMFY NPEFMT MJLF UIPTF VTFE JO PVS TUVEZ�

�� 8F DPOTJEFS JU WFSZ JNQPSUBOU UP NBLF QIZTJDJBOT BOE BOBMZTUT BXBSF PG UIF JNQPSUBODF
PG QSPQFSMZ DPMMFDUJOH BOE TUSVDUVSJOH UIF EBUB GSPN JUT TPVSDF
 SFDPSEJOH UIF EBUFT BOE
PUIFS WBSJBCMFT BDDVSBUFMZ BOE VTJOH BO IPNPHFOFPVT DSJUFSJB� 5IJT XPVME BMMPX UP
TJNQMJGZ UIF BOBMZTFT
 BWPJE USJWJBM FSSPST BOE PCUBJO NPSF BDDVSBUF SFTVMUT XJUIPVU
IBWJOH UP VTF DPNQMFY TUBUJTUJDBM NFUIPET
 <��>�

�� *O MBSHFS TUVEJFT JU DPVME CF OFDFTTBSZ UP QFSGPSN UIF TFMFDUJPO PG DPWBSJBUFT
JOEFQFOEFOUMZ JO FBDI QBSUJUJPO
 XIJDI DPVME HFOFSBUF EJЙFSFOU PS FWFO JODPNQBUJCMF
NPEFMT JO FBDI POF� *U JT OFDFTTBSZ UP EFWFMPQ NFUIPET DBQBCMF PG DPNCJOJOH NPEFMT
UIBU EJЙFS OPU POMZ JO UIF WBMVF PG UIF DPFМDJFOUT CVU BMTP JO UIFJS TUSVDUVSF�

�� (JWFO UIF MBSHF OVNCFS PG DPWBSJBUFT
 SFHVMBSJ[FE SFHSFTTJPO NFUIPET
 TVDI BT -BTTP PS
&MBTUJD/FU
 DPVME PЙFS CFUUFS SFTVMUT UP TFMFDU UIF NPEFMT XJUI UIF PQUJNBM DPNCJOBUJPO
PG WBSJBCMFT NJOJNJ[JOH PWFSКU QSPCMFNT
 CVU UIFZ BSF DPNQVUBUJPOBMMZ EFNBOEJOH�

�� *O PSEFS UP CF BCMF UP BOBMZ[F UIF TFRVFODFT PG FWFOUT XJUI JODPNQMFUF UFNQPSBM
JOGPSNBUJPO XF IBWF JNQVUFE UIF JOUSB�BOOVBM EBUB VTJOH UIF EJTUSJCVUJPO PG UIF



"1�/%*$& "� .&/$*�/ */5&3/"$*0/"- &/ &- 5�56-0 %& %0$503 ���

JOUFS�BOOVBM JOUFSWBMT
 CVU UIF BWBJMBCMF JOGPSNBUJPO JT CJBTFE
 JU JT OPU QPTTJCMF UP
SFDPOTUSVDU JU FМDJFOUMZ CFZPOE UIF USVODBUJPO [POF� 'PS GVUVSF TUVEJFT XF BEWJTF UP
NPEFM TFQBSBUFMZ UIF UJNF JOUFSWBMT BOE UIF OVNCFS PG PDDVSSFODFT PG FBDI QBJS PG
FWFOUT VTJOH USVODBUFE EJTUSJCVUJPOT 	1PJTTPO
 &YQPOFOUJBM
���
 PS UP NPEFM EJSFDUMZ UIF
*3 VTJOH TPNF HFOFSJD EJTUSJCVUJPO TVDI BT USVODBUFE #FUB�

�� *U XPVME BMTP CF VTFGVM UP VTF CPPUTUSBQ BOE #BZFTJBONPEFMT UP FTUJNBUF UIF QBSBNFUFST
PG UIF NPEFMT BOE DBMDVMBUF UIFJS DSFEJCJMJUZ JOUFSWBMT� *O QSBDUJDF
 UIF VTF PG IJHIMZ
DPNQMFY NPEFMT BOE SFTBNQMJOH NBZ OPU CF GFBTJCMF JO MBSHF EBUBCBTFT� "T GBS BT
QPTTJCMF
 XF TIPVME USZ UP SFQMBDF DPNQMFY DBMDVMBUJPO XJUI QSF�DBMDVMBUFE FRVBUJPOT
BOE VTF WBMJE BQQSPYJNBUJPOT�

�� *U XPVME BMTP CF JNQPSUBOU UP DPNCJOF JOGPSNBUJPO GSPN EJЙFSFOU EBUBTFUT PS XJUI
EJЙFSFOU GPSNBUT
 GPS FYBNQMF UIF PCUBJOFE GSPN USVODBUFE BOE VOUSVODBUFE WBSJBCMFT�

��� "OPUIFS MJOF PG XPSL GPS UIF DBMDVMBUJPO PG *3 JO USJQMFUT PS MBSHFS TFRVFODFT XPVME CF
UP КOE B XBZ UP JODMVEF JO UIF SFTVMUT UIF JOGPSNBUJPO PG UIF UJNF JOUFSWBMT CFUXFFO UIF
КSTU FWFOUT PG UIF TFRVFODFT BOE UP DPOTJEFS UIF DPNQFUJUJWFOFTT PG UIF FWFOUT FWFO
XIFO UIFZ BSF OPU DPOTFDVUJWF� 0S BMTP JHOPSJOH UIF PSEFS PG TPNF FWFOUT�

��� 8F TVHHFTU VTJOH MJCSBSJFT TVDI BT 7JTOFUXPSL UIBU BMMPX ZPV UP FEJU UIF DIBSUT
JOUFSBDUJWFMZ CZ FBTJMZ TFMFDUJOH BOE КMUFSJOHXJUI UIFNPVTF UIFNPTU SFMFWBOU QBUIT BOE
OPEFT GPS UIF BOBMZTU� $POOFDUJPO OFUXPSLT DBO BMTP CF VTFE UP QFSGPSN B EJЙFSFOUJBM
OFUXPSL BOBMZTJT
 <���
 ��>
 UP TUVEZ IPX UIF SFMBUJPOTIJQT CFUXFFO UIF OPEFT DIBOHF
XJUI UIF WBSJBUJPO PG TPNF GBDUPS TVDI BT BHF PS HFOEFS
 PS UP JOWFTUJHBUF DPNQMFY
DPSSFMBUJPOT�





���

"Q©OEJDF #
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3FTVNFO EFM QSPDFTP EF MJNQJF[B EF MPT EBUPT VUJMJ[BEPT QBSB FM BO¡MJTJT EF NJTTJOH EBUB�

ə &YQPSUBNPT EBUPT EFTEF 4144 B GPSNBUP DTW� %F PUSP NPEP QSPEVDF FSSPSFT�
ə &YQPSUBNPT MBT EFКOJDJPOFT
 UJQPT EF WBSJBCMF Z DPNFOUBSJPT EFTEF 4144 BM BSDIJWP EF

&YDFM TVUJUVJS�YMTY
 RVF JSFNPT BDUVBMJ[BOEP DPON¡T JOGPSNBDJ³O� &OUSF MPT DPNFOUBSJPT
TF FODVFOUSBT JOEJDBDJPOFT FYQMJDJUBT EF WBMPSFT GVFSB EF SBOHP DPOTJEFSBEPT NJTTJOHT�
.VDIPT PUSPT WBMPSFT OP IBC­BOO TJEP FTQFDJКDBEPT�

ə $BSHBNPT FM BSDIJWP DTW DPO MB GVODJ³O GSFBE EF MB MJCSFSJB EBUB�UBCMF EF 3� 1SPCBNPT
PUSBT MJCSFS­BT
 QFSP ©TUB FT MB N¡T S¡QJEB�

ə &O MBT DPMVNOBT RVF DPOUJFOFO GFDIB TVTUJUVJNPT MPT DFSPT QPS /" Z FMJNJOBNPT MPT
����������
 WBMPS RVF BQBSFDF JOEJDBOEP GFDIB FSS³OFB FO NVDIPT DBTPT�

ə 4VTUJUVJNPT MPT WBMPSFT GVFSB EF SBOHP JOEJDBEPT FO TVTUJUVJS�YMTY QPS /"�
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ə &MJNJOBNPT MBT DPMVNOBT MMFOBT EF /6-- Z MBT DPNQMFUBNFOUF WBD­BT�
ə &MJNJOBNPT MBT DPMVNOBT EVQMJDBEBT
 JE©OUJDBT�
ə &MJNJOBNPT MBT DPMVNOBT RVF DPOUJFOFO GFDIBT RVF QVFEFO TFS G¡DJMNFOUF DBMDVMBEBT B

QBSUJS EF PUSBT DPMVNOBT
 QPS FKFNQMP TVNBOEP VO B±P�
ə (VBSEBNPT FM SFTVMUBEP EFM QSPDFTP EF MJNQJF[B QSFMJNJOBS FO FM BSDIJWP MJNQJP�DTW
ə $PNQSJNJNPT FM BSDIJWP QBSB RVF PDVQF NFOPT FTQBDJP FO EJTDP�
ə 3FFTDSJCJNPT BEFDVBEBNFOUF FM OPNCSF EF BMHVOBT WBSJBCMFT GFDIB DPO FM OºNFSP BM

КOBM EFM OPNCSF QBSB TFHVJS TJFNQSF FM NJTNP DSJUFSJP� 1PS FKFNQMP UUP@����@
ə &MJNJOBNPT MBT DPMVNOBT RVF DPOUJFOFO FM UFYUP ɔ0,ɕ FO TV OPNCSF� /P TPO EBUPT

TJOP DPNQSPCBDJPOFT QPTUFSJPSFT EF MB CBTF EF EBUPT
 B±BEJEBT QPS BMHºO JOGPSN¡UJDP
P BOBMJTUB�

ə .PEJКDBNPT FM OPNCSF EF MBT DPMVNOBT RVF DPOUJFOFO VO OºNFSP FYQSFTBOEP B±P
QFSP BQBSFDFO VOB ºOJDB WF[�

ə "CSFWJBNPT BMHVOPT OPNCSFT EF DPMVNOBT RVF TF SFQJUFO NVDIBT WFDFT� 505"-@%&�
3*7"$*0/&4 FT TVTUJUVJEP QPS 5%� 13050$0-0 QPS 1� 13&4$3*1$*0/ QPS 13&�

ə 5SBOTGPSNBNPT MPT EBUPT
 DPOUFOJEPT FO FM BSDIJWP MJNQJP�DTW
 EF GPSNBUP XJEF B
GPSNBUP MPOH� 1BSB FMMP OFDFTJUBNPT TVCEJWJEJS FM BSDIJWP PSJHJOBM FO USP[PT Z VUJMJ[BOEP
VO CVDMF DPO FM RVF JS PQFSBOEP TPCSF DBEB USP[P� %F FTUF NPEP FWJUBNPT MPT QSPCMFNBT
EF NFNPSJB RVF JNQJEFO PQFSBS TPCSF UPEP FM BSDIJWP EF VOB TPMB WF[� &M SFTVMUBEP EF
DBEB USP[P TF WB DPODBUFOBOEP TVDFTJWBNFOUF BM КOBM EFM BOUFSJPS� &T VO QSPDFTP FO FM
RVF FM SFTVMUBEP EF DBEB USP[P FT JOEFQFOEJFOUF EFM SFTUP�

ə " QBSUJS EF BRV­ VTBNPT MPT EBUPT FO GPSNBUP MPOH�
ə $PNQSPCBNPT FM SFTVMUBEP FT DPSSFDUP Z RVF UPEBT MBT КMBT FNQJF[BO QPS *%�
ə $PSSFHJNPT MBT GFDIBT QBSB RVF OP IBZB DFSPT OJ FSSPSFT� QSFTFMFDDJPOBS DPMVNOBT RVF

DPOUFOHBO BMHVOB GFDIB
 Z CVTDBS FO FMMBT DVBMRVJFS DPTB RVF OP TFB /" P GFDIB�
ə &MJNJOBNPT MBT DPMVNOBT RVF DPOUJFOFO MB MFUSB ɔ9ɕ�
ə &MJNJOBNPT MBT DPMVNOBT RVF DPOUJFOFO ������
ə &MJNJOBNPT MPT EFDJNBMFT EFM 1&40�
ə &MJNJOBNPT BDFOUPT Z TVTUJUVJNPT MB MFUSB ± QPS O�
ə 4FMFDDJPOBNPT FO FM &YDFM MBT WBSJBCMFT RVF WBO B TFS VUJMJ[BEBT DPNP QSFEJDUPSBT


PVUDPNF P BNCBT DPTBT� %FKBNPT GVFSB MBT WBSJBCMFT 0, Z MBT SFQFUJEBT Z MBT EF UJQP
GFDIB@TJUVBDJPO�

ə $SFBNPT VOB UBCMB SFTVNJFOEP MPT WBMPSFT EF DBEB WBSJBCMF QBSB QPEFS DMBTJКDBSMBT�
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ə 6OJКDBNPT $POTVMUBT@FOG@�� DPO $POTVMUBT@FOG DVBOEP ZFBS�� P �� QBSB DBEB *% Z
FMJNJOBNPT FM OPNCSF BOUJHVP�

ə 6OJКDBNPT UPEPT MPT ZFBS����� DPO ZFBS�����
ə #VTDBNPT NBOVBMNFOUF QPTJCMFT WBSJBCMFT WJODVMBEBT
 FO MBT RVF MB QSFTFODJB EF VO

NJTTJOH OP EFCB TFS UFOJEB FO DVFOUB DPNP UBM ZB RVF SFBMNFOUF OP EFC­B FYJTUJS OJOHºO
WBMPS FO FTF SFHJTUSP�

ə "EFN¡T
 SFBMJ[BNPT VOB CºTRVFEB BVUPN¡UJDB QBSB JOUFOUBS MPDBMJ[BS N¡T WJODVMBDJP�
OFT FOUSF WBSJBCMFT�

ə $MBTJКDBNPT MBT WBSJBCMFT FO TVCHSVQPT QBSB SFEVDJS FM OºNFSP EF QPTJCMFT
WJODVMBDJPOFT B FYQMPSBS� 1PS FKFNQMP UPEBT MBT SFMBDJPOBEBT DPO FM UBCBDP P UPEBT
MBT SFMBDJPOBEBT DPO MB EJBCFUFT�

ə "±BEJNPT VOB DPMVNOB JOEJDBOEP RVF WBMPS EF DBEB WBSJBCMF SFQSFTFOUB VO WBMPS OVMP�
/0
 �
���

ə 4VTUJUVJNPT NPNFOU¡OFBNFOUF UPEPT MPT WBMPSFT EF MB CBTF EF EBUPT QPS �
 � P �
 TFHºO
JOEJRVFO VO WBMPS OVMP
 VO WBMPS W¡MJEP P MB BVTFODJB EF WBMPS 	NJTTJOH
� "M QBTBS MVFHP
B GPSNBUP MPOH TF QVFEFO HFOFSBS OVFWPT NJTTJOH
 QFSP OP MPT DPOTJEFSBNPT NJTTJOH

MPT JHOPSBNPT QPS TFS GSVUP EFM QPTU�QSPDFTBEP�

ə (FOFSBNPT UBCMBT DSV[BEBT EF WBSJBCMFT EPT B EPT DPO �
 �
 �
 /"�
ə "CBOEPOBNPT MB JEFB EF CVTDBS MJHBEVSBT BVUPN¡UJDBNFOUF QPSRVF TF PCUFO­BO N¡T

EF ���� QPTJCMFT� %FNBTJBEBT QBSB DPNQSPCBSMBT� /PT MJNJUBSFNPT B MB DMBTJКDBDJ³O
NBOVBM�

ə &OUPODFT MPT NJTTJOHT TFS¡O DPOTJEFSBEPT NJTTJOH TJFNQSF RVF OP IBZBO TJEP HFOFSBEPT
FO FM QPTU�QSPDFTBEP OJ FTU©O WJODVMBEPT B PUSB WBSJBCMF RVF JOEJRVF RVF OP EFCB FYJTUJS
WBMPS� $SFBNPT EPT CBTFT EF EBUPT QBSB TV QPTUFSJPS BO¡MJTJT�

ə &O MB QSJNFSB CBTF EF EBUPT
 MPT NJTTJOHT FO VOB WBSJBCMF WJODVMBEB B PUSB WBSJBCMF
	QBESF
 OP TF DPOTJEFSBS¡O NJTTJOH TJ MB WBSJBCMF QBESF UBNCJ©O FT NJTTJOH
 � P /0

TJNQMFNFOUF TF JHOPSBS¡�

ə &O MB TFHVOEB CBTF EF EBUPT
 MPT NJTTJOHT FO VOB WBSJBCMF WJODVMBEB B PUSB WBSJBCMF
	QBESF
 T­ TF DPOTJEFSBS¡O NJTTJOH BVORVF MB WBSJBCMF QBESF UBNCJ©O TFB NJTTJOH� 4³MP
TF JHOPSBS¡ FM NJTTJOH TJ MB WBSJBCMF QBESF FT � P /0�

ə 1BSB MBT WBSJBCMFT OP MJHBEBT TVTUJUVJNPT MPT NJTTJOHT QPS � Z MPT EFN¡T WBMPSFT QPS ��
ə "EFN¡T
 EFCFNPT SFBMJ[BS DBNCJPT FTQFDJBMFT B MBT WBSJBCMFT EF MPT FMFDUSPDBSEJPHSB�

NBT�
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4J '&$)"@YY@&-&$530$"3%��YY
 505"-@&-&$530$"3%��ZZ
YY � ZZ P ZZ��/" FOUPODFT YY�/"
YY �� ZZ Z YY��/" FOUPODFT YY��
YY �� ZZ Z YY��/" FOUPODFT YY��

ə 4VTUJUVJNPT MPT WBMPSFT FSS³OFPT EF MB WBSJBCMF 1"*4@/"$ QPS /"�
ə 6OB WF[ IFNPT EFDJEJEP RVF WBMPSFT EF NJTTJOH TPO DPOTJEFSBEPT NJTTJOH Z DVBMFT OP

HFOFSBNPT VOB CBTF EF EBUPT CJOBSJB EF MBT WBSJBCMFT PVUDPNF RVF RVFSFNPT BOBMJ[BS�
ə &MJNJOBNPT FM B±P ���� QPSRVF T³MP DPOUJFOF VOBT QPDBT WBSJBCMFT B QPTUFSJPSJ RVF OP

JOUFSFTBO Z BEFN¡T QFSKVEJDBCB UPEP FM FTUVEJP B±BEJFOEP NJTTJOHT RVF OP TPO NJTTJOHT

SFBMFT F JODSFNFOUBOEP FM UBNB±P EF MB CBTF EF EBUPT�
ə &MJNJOBNPT MPT EBUPT EF MPT B±PT ZB GBMMFDJEPT
 JHOPSBS USBT TVTUJUVJS�

3FTVNFO EFM QSPDFTP EF MJNQJF[B EF MPT EBUPT VUJMJ[BEPT QBSB FM BO¡MJTJT EF MBT TFDVFODJBT
EF FWFOUPT�

ə &TDPHFNPT MBT WBSJBCMFT EF JOUFS©T�
ə 5SBOTGPSNBNPT MB CBTF EF EBUPT B GPSNBUP MPOH�
ə &MJNJOBNPT NJTTJOHT Z EVQMJDBEPT�
ə -B MFDUVSB EF MBT GFDIBT SFTVMUB FSS³OFB QPSRVF TF IBO NF[DMBEP GPSNBUPT� 5PEBT MBT

WBSJBCMFT GFDIB EFM B±P ���� Z MBT WBSJBCMFT $"3%*0@*42
 %*"#&5&4 Z "$7 EFM B±P
���� BQBSFDFO DPNP N�E�Z� -BT DPOWFSUJNPT BM GPSNBUP E�N�Z
 DPNP FM SFTUP�

ə $SFBNPT BSDIJWP EF EBUPT DPO MPT FWFOUPT RVF BQBSFDFO DPO MB GFDIB FYBDUB Z MP
PSEFOBNPT�

ə $SFBNPT BSDIJWP EF EBUPT DPO GFDIBT USVODBEBT QBSB MPT FWFOUPT EFКOJEPT BOVBMNFOUF
Z MP PSEFOBNPT�
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5"#-"4 %& $0/5*/(&/$*"

1"3" -" 4&-&$$*�/ %&

7"3*"#-&4 &/ -04 .0%&-04

%& .*44*/( %"5"

" DPOUJOVBDJ³O NPTUSBNPT MBT UBCMBT EF DPOUJOHFODJB DBMDVMBEBT QBSB BMHVOBT WBSJBCMFT
EF JOUFS©T� 1BSB DBEB WBSJBCMF TF IBO TVTUJUVJEP MPT WBMPSFT �
 ɔ/ɕ Z PUSPT DPO TJHOJКDBEP
OVMP QPS VO �� $BEB NJTTJOH P WBMPS FSS³OFP IB TJEP TVTUJUVJEP QPS VO �� &M SFTUP EF WBMPSFT

MPT DPSSFDUPT
 IBO TJEP TVTJUVJEPT QPS VO �� " QBSUJS EF FTPT OVFWPT WBMPSFT �
 � Z � IFNPT
DBMDVMBEP MBT UBCMBT EF DPOUJOHFODJB QBSB DBEB QBS EF WBSJBCMFT� 1PS FKFNQMP
 FO MB UBCMB
"33*5.*"4 74 '&$)"@"33*5.*"4 QPEFNPT DPNQSPCBS DPNP FYJTUFO 73 768 DBTPT FO
MPT RVF MB WBSJBCMF "33*5.*"4 DPOUJFOF VO WBMPS DPSSFDUP Z TV '&$)" UBNCJ©O
 Z 1 047 832
DBTPT FO MPT RVF MB WBSJBCMF "33*5.*"4 DPOTUB FYQM­DJUBNFOUF DPNP OVMB
 QPSRVF OP IVCP
BSSJUNJB
 Z MB '&$)" EF FTB BSSJUNJB FT VO NJTTJOH
 ZB RVF OP IBC­B OJOHVOB GFDIB RVF UPNBS�

$PO FTUPT SFTVMUBEPT QPEFNPT DPNQSPCBS RVF WBSJBCMFT TF DPSSFTQPOEFO FYBDUBNFOUF
DPO PUSBT
 RVF WBSJBCMFT QBSFDFO OP UFOFS OJOHVOB SFMBDJ³O� : MP RVFN¡T JOUFSFTBOUF
 QPEFNPT
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JOWFTUJHBS RVF WBSJBCMFT QBSFDFO UFOFS TVT WBMPSFT NJTTJOH DPNQMFUBNFOUF DPOEJDJPOBEPT MPT
NJTTJOH P OVMPT EF PUSB� 1PS FKFNQMP DPNQSPCBNPT RVF FO MPT DBTPT FO MPT RVF 5"#"$0��

FT EFDJS OP GVNBEPS
 MB WBSJBCMF $*("33*--04 TF SFHJTUS³ DPNP � FO 112 002 DBTPT QFSP
FO PUSPT 900 964 TJNQMFNFOUF TF EFK³ TJO BOPUBS� 1FSP DMBSBNFOUF FTP OP FT VO FSSPS OJ MP
DPOTJEFSBSFNPT NJTTJOH QBSB OVFTUSP BO¡MJTJT ZB RVF FO FTPT DBTPT FTF EBUP OP FSB OFDFTBSJP�
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%�� "O¡MJTJT EF UPEPT MPT EBUPT DPOKVOUBNFOUF

5BCMB %��� �OEJDF EF NPEFMPT MPH­TUJDPT BMUFSOBUJWPT QBSB MB SFHSFTJ³O EF MB PEET EF .JTTJOH
FO MBT WBSJBCMFT 1&40 P $*("33*--04 FO GVODJ³O EF MBT EFN¡T DPWBSJBCMFT Z EF FGFDUPT
BMFBUPSJPT DPO FM DPOKVOUP DPNQMFUP EF MPT EBUPT�

.PEFMPT MPH­TUJDPT

"8BB ⇠ (⇢-$ + .⇢�' + ⇢⇡�⇡ + %�"⇢⇡ + %�⇢#� + ...
5BCMB

1&
40

+)�⌫�⇠$ + ⌧'�%⇢ + '⇢#)�@/⌫( + �"⇠+
%$("�( + ⇢#�⇠$#⇠⇢#)'$ + )$)@��'"�⇠65+

"�⇡⇢"⇠⇢#)'$ + (1|⇢�%/�⇡)
5BCMB %��

+%�"⇢⇡ : .⇢�' + %�⇢#� : .⇢�' + %$("�(+
⇢-)'�# + (1|⇢�%/�⇡) 5BCMB %��

+%�"⇢⇡ : .⇢�' + %�⇢#� : .⇢�' + I%$("�(+
⇢-)'�# + (1|⇢�%) 5BCMB %��

$*
(
"
33

*-
0
4

+I%⇢70 + ⇢-)'�#�⇢'$ + (1|⇢�%/�⇡) 5BCMB %��
+I%⇢70 + ⇢�% + I%�"⇢⇡ : I.⇢06 + I%�⇢#� : I.⇢06

+⇢-)'�# 5BCMB %��

+I%⇢70 + I%�"⇢⇡ : I.⇢06 + I%�⇢#� : I.⇢06
+⇢-)'�# + (1|⇢�%/�⇡) 5BCMB %��

+I%⇢70 + I%�"⇢⇡ : I.⇢06 + I%�⇢#� : I.⇢06
+⇢-)'�# + (1|⇢�%) 5BCMB %��

%���� .JTTJOH EBUB FO MB WBSJBCMF 1FTP

&O FTUF BQBSUBEP JODMVJNPT MPT SFTVMUBEPT PCUFOJEPT DPO NPEFMPT EF SFHSFTJ³O
BMUFSOBUJWPT QBSB FM 1&40 VUJMJ[BOEP FM DPOKVOUP DPNQMFUP EF MPT EBUPT�

5BCMB %��� 3FTVMUBEPT EFM NPEFMP EF FGFDUPT BMFBUPSJPT DPO NFEJEBT SFQFUJEBT QPS DFOUSPT F
JOEJWJEVPT BOJEBEPT B DBEB DFOUSP QBSB FM 1&40 DPO WBSJBCMFT BEJDJPOBMFT�

6�KBHv, #BMQKB�H U HQ;Bi V
6Q`KmH�, KS1aP � a1sP Y h�"�*P Y :_AS1 Y xu1ye Y x1.8y Y x_1Lh�nw"a Y xAJ* Y
xS�J1. Y xS�1L6 Y xSPaJ�a Y x1L6*PL*1Lh_P Y xhPh�Gn6�_J�*Pan.1a.1e8n�LPa Y
xJ6.1J*1Lh_P Y UR%1�SfA.V
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�A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
kekk9X9 kej8dXy @RjyNeXk keRNkX9 kNk9e

_�M/QK 2772+ib,
:`QmTb L�K2 o�`B�M+2 ai/X.2pX
A.,1�S UAMi2`+2TiV 9XNeR kXkkd

1�S UAMi2`+2TiV kXk8k RX8yR
LmK#2` Q7 Q#b, kNkek- ;`QmTb, A. e3ddc 1�S RN

6Bt2/ 1772+ib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV @8XRyNRy yXe9dR3 @dX3N9 kXNk2@R8
a1sP yXj988R yXydR8R 9X3jk RXj82@ye
h�"�*P yXk9Rkj yXyNyjy kXedR yXyyd88e
:_AS1 yX99jR9 yXy89jk 3XR83 jX9R2@Re
xu1ye RXjjke9 yXy8ddd kjXydy I k2@Re
x1.8y @yXy89y9 yX99j3d @yXRkk yXNyjyN9
x_1Lh�nw"a @yXe3ee9 yXjkddN @kXyN8 yXyjeRNk
xAJ* @yXk3ky8 yXyj8ey @dXNkj kXjj2@R8
xS�J1. @RX38y3k yXyedye @kdX8NN I k2@Re
xS�1L6 yX38jN9 yXy993d RNXyjy I k2@Re
xSPaJ�a @yXjNjj9 yXRRjje @jX9dy yXyyy8kR
x1L6*PL*1Lh_P yXy8je9 yXykjjN kXkNj yXykR399
xhPh�Gn6�_J�*Pan.1a.1e8n�LPa yXR8dyN yXyj889 9X9ky NX3d2@ye
xJ6.1J*1Lh_P @yXyRey8 yXyjyyk @yX8j9 yX8Njyjy

5BCMB %��� 3FTVMUBEPT EFM NPEFMP EF FGFDUPT BMFBUPSJPT DPO NFEJEBT SFQFUJEBT QPS DFOUSPT F
JOEJWJEVPT BOJEBEPT B DBEB DFOUSP DPO JOUFSBDDJPOFT Z 104."4 QBSB FM 1&40�

6�KBHv, #BMQKB�H U HQ;Bi V
6Q`KmH�, KS1aP � a1sP Y xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y xS�J1.,xu1ye Y

xS�1L6,xu1ye Y xSPaJ�a Y 1sh_�LC1_P Y UR%1�SfA.V

�A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
3NydejXy 3NyNy9Xe @998jeNX8 3NydjNXy N38e39

_�M/QK 2772+ib,
:`QmTb L�K2 o�`B�M+2 ai/X.2pX

A.,1�S UAMi2`+2TiV RyXy8R jXRd
1�S UAMi2`+2TiV RXeRk RXkd
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LmK#2` Q7 Q#b, N38eNe- ;`QmTb, A. kyRjjRc 1�S RN

6Bt2/ 1772+ib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV yX3e33dj yXkNRdNk kXN3 yXyykN
a1sP @yXkRkk33 yXyRd3k9 @RRXNR Ik2@Re
xu1ye yX99kyyN yXyy8ykN 3dXNy Ik2@Re
x1.8y @yXdy8yyR yXyy88RR @RkdXNk Ik2@Re
xS�J1. @yX9Ne3ye yXyRyNNR @98Xky Ik2@Re
xS�1L6 yXjkR9k3 yXyRy8jR jyX8k Ik2@Re
xSPaJ�a yXk9RR8j yXyR8ee9 R8X9y Ik2@Re
1sh_�LC1_P yXd3j8NR yXyjkj3k k9Xky Ik2@Re
xu1ye,xS�J1. @yXyN9d3e yXyyjkR8 @kNX93 Ik2@Re
xu1ye,xS�1L6 yXy9R9j8 yXyyjjNR RkXkk Ik2@Re

5BCMB %��� 3FTVMUBEPT EFM NPEFMP EF FGFDUPT BMFBUPSJPT DPO NFEJEBT SFQFUJEBT QPS DFOUSPT
DPO JOUFSBDDJPOFT Z 104."4 QBSB FM 1&40�

6�KBHv, #BMQKB�H U HQ;Bi V
6Q`KmH�, KS1aP � a1sP Y xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y xS�J1.,xu1ye Y

xS�1L6,xu1ye Y xSPaJ�a Y 1sh_�LC1_P Y UR%1�SV

�A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
RR3kNyyXN RR3jyjyXd @8NR9jNX9 RR3k3d3XN N38e38

_�M/QK 2772+ib,
:`QmTb L�K2 o�`B�M+2 ai/X.2pX

1�S UAMi2`+2TiV yXj939 yX8Nyj
LmK#2` Q7 Q#b, N38eNe- ;`QmTb, 1�S RN

6Bt2/ 2772+ib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV yXkdyjyR yXRj8eRk RXNN yXy9ek
a1sPR @yXyeeejk yXyy98jy @R9XdR Ik2@Re
xu1ye yXRNjedN yXyyjkdj 8NXR3 Ik2@Re
x1.8y @yXkdRe98 yXyyRjyy @ky3XNN Ik2@Re
xS�J1. @yXk9d939 yXyydk83 @j9XRy Ik2@Re
xS�1L6 yXR9e889 yXyydy8e kyXdd Ik2@Re
xSPaJ�a yXRRjdjd yXyRykNN RRXy9 Ik2@Re
1sh_�LC1_PR yXjyy938 yXyy39RR j8Xdj Ik2@Re
xu1ye,xS�J1. @yXy9Rkd3 yXyykRkd @RNX9R Ik2@Re
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xu1ye,xS�1L6 yXykyjky yXyykkek 3XN3 Ik2@Re

%���� .JTTJOH EBUB FO MB WBSJBCMF $JHBSSJMMPT

.PEFMPT EF SFHSFTJ³O BMUFSOBUJWPT QBSB MPT $*("33*--04 VUJMJ[BOEP FM DPOKVOUP
DPNQMFUP EF MPT EBUPT�
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5BCMB %��� 3FTVMUBEPT EFM NPEFMP EF FGFDUPT BMFBUPSJPT DPO NFEJEBT SFQFUJEBT QPS DFOUSPT F
JOEJWJEVPT BOJEBEPT B DBEB DFOUSP Z MBT WBSJBCMFT 4&90 Z &953"/+&30 QBSB $*("33*--04�

6�KBHv, #BMQKB�H U HQ;Bi V
6Q`KmH�, K*A:�__AGGPa � a1sP Y xu1ye Y x1.8y Y xS1dy Y xS�J1. Y xS�1L6 Y

1sh_�LC1_P Y UR%1�SfA.V

�A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
3jNkX9 393kX9 @9R3eXk 3jdkX9 8NNNj

_�M/QK 2772+ib,
:`QmTb L�K2 o�`B�M+2 ai/X.2pX

A.,1�S UAMi2`+2TiV RXRje2Yyj jXjdy2YyR
1�S UAMi2`+2TiV kXN882@yN 8X9je2@y8

LmK#2` Q7 Q#b, eyyyj- ;`QmTb, A. RN888c 1�S RN

6Bt2/ 2772+ib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV @RRXNRyNk yXkeyed @98XeN Ik2@Re
a1sPR yXjde8R yXk3jNN RXjj yXR39N
xu1ye @RX38RNN yXRR9jy @ReXky Ik2@Re
x1.8y yXky8jk yXy3N8e kXkN yXykRN
xS1dy yXRjk9d yXyd9kk RXd3 yXyd9j
xS�J1. yXkRR98 yXRRdeR RX3y yXydkk
xS�1L6 @yXj99dR yXR8R98 @kXk3 yXykk3
1sh_�LC1_PR yX88R9y yX8kdy8 RXy8 yXkN88

5BCMB %��� 3FTVMUBEPT EFM NPEFMP EF SFHSFTJ³O TJNQMF DPO JOUFSBDDJPOFT QBSB $*("33*--04�

*�HH, ;HKUK*A:�__AGGPa � a1sP Y xu1ye Y x1.8y Y xS1dy Y xS�J1. Y xS�1L6 Y
1�S Y xS�J1.,xu1ye Y xS�1L6,xu1ye Y 1sh_�LC1_P-
7�KBHv 4 ]#BMQKB�H]- /�i� 4 iQ/QbV

*Q277B+B2Mib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV @kX8Rek9N yXRy39kR @kjXky3 I k2@Re
a1sPR yXRNjjee yXyj9dy3 8X8dR kX8j2@y3
xu1ye @yXRNeyRy yXykR8Rd @NXRyN I k2@Re
x1.8y yXRj38yk yXyRyN39 RkXeRy I k2@Re
xS1dy yXy8d983 yXyyNj9y eXR8k dXed2@Ry
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xS�J1. yXR89keN yXy9dRN8 jXkeN yXyyRy3y
xS�1L6 @yXR3k3kd yXy93Re3 @jXdNe yXyyyR9d
1sh_�LC1_PR yXjdeR3d yXyekNRN 8XNdN kXk82@yN
xu1ye,xS�J1. @yXydNjkR yXyR89Rk @8XR9d kXe82@yd
xu1ye,xS�1L6 yXyeR3jj yXyRekNN jXdN9 yXyyyR93
1�SReydykRy yXe3jdyN yXR8d99j 9Xj9j RX9R2@y8
1�SReydyjRy yX98jRRd yXRkNRNj jX8yd yXyyy98j
1�SReydy9Ry yXy89Ryy yXRjjk9k yX9ye yXe39dkk
1�SReydyeRy yXyNdyRe yXRjjd3e yXdk8 yX9e3j89
1�SReydRkRy yXR9ykej yXR9d8ed yXN8R yXj9R388
1�SReydRjRy yX9Ry8j3 yXRkd3de jXkRy yXyyRjk8
1�SReydR9Ry @yXkkeNde yXRRN9ke @RXNyR yXy8djey
1�SReydR8Ry yX93kejk yXRjNkN9 jX9e8 yXyyy8jR
1�SReydReRy yXke3393 yXRjyek8 kXy83 yXyjN8dj
1�SReydkRRy yXekjNRe yXRj9j3R 9Xe9j jX992@ye
1�SReydkkRy yXekjjyy yXR989kd 9Xk3e RX3k2@y8
1�SReydk9Ry yX8ek898 yXRkR9jk 9Xejj jXeR2@ye
1�SReydkeRy yX9NjR9N yXRjydjk jXddk yXyyyRek
1�SReydk3Ry yXy39y9R yXRjRe9R yXej3 yX8kjkye
1�SReydjRRy @yXk8eedy yXR9y3N8 @RX3kk yXye39NN
1�SReydjkRy @yXyykd3R yXRjy33N @yXykR yXN3jy9N
1�SReydj9Ry yXkRRdyN yXR8yRkN RX9Ry yXR83938
1�SReydjeRy yXyNye8N yXRkekNd yXdR3 yX9dk3ee

LmHH /2pB�M+2, jkyek QM eyyyk /2;`22b Q7 7`22/QK
_2bB/m�H /2pB�M+2, jRkRk QM 8NNd8 /2;`22b Q7 7`22/QK

UNjjN8R Q#b2`p�iBQMb /2H2i2/ /m2 iQ KBbbBM;M2bbV
�A*, jRke3

5BCMB %��� 3FTVMUBEPT EFM NPEFMP EF FGFDUPT BMFBUPSJPT DPO NFEJEBT SFQFUJEBT QPS DFOUSPT F
JOEJWJEVPT BOJEBEPT B DBEB DFOUSP F JOUFSBDJPOFT QBSB $*("33*--04�
6�KBHv, #BMQKB�H U HQ;Bi V
6Q`KmH�, K*A:�__AGGPa � a1sP Y xu1ye Y x1.8y Y xS1dy Y xS�J1. Y xS�1L6 Y

xS�J1.,xu1ye Y xS�1L6,xu1ye Y 1sh_�LC1_P Y UR % 1�SfA.V

�A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
3jNRX9 39NNX9 @9R3jXd 3jedX9 8NNNR

_�M/QK 2772+ib,
:`QmTb L�K2 o�`B�M+2 ai/X.2pX
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A.,1�S UAMi2`+2TiV RXRjj2Yyj jXjee2YyR
1�S UAMi2`+2TiV RX3yj2@y3 RXj9j2@y9

LmK#2` Q7 Q#b, eyyyj- ;`QmTb, A. RN888c 1�S RN

6Bt2/ 2772+ib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV @RRX38kd8 yXkekR9 @98Xkk I k2@Re
a1sPR yXjdeyd yXk39R8 RXjk yXR38e3
xu1ye @RX33dde yXRRNdj @R8Xdd I k2@Re
x1.8y yXkyjRR yXy3Nek kXkd yXykj9j
xS1dy yXRjyjj yXyd993 RXd8 yXy3yRe
xS�J1. yXjkeyk yXRjR8k kX93 yXyRjR3
xS�1L6 @yX8yyej yXR39Rk @kXdk yXyye88
1sh_�LC1_PR yX89ede yX8kd9k RXy9 yXkNNNy
xu1ye,xS�J1. @yXkRjNy yXyNe9d @kXkk yXykeeR
xu1ye,xS�1L6 yXRjkNR yXy3e8R RX89 yXRk99e

5BCMB %��� 3FTVMUBEPT EFM NPEFMP EF FGFDUPT BMFBUPSJPT DPO NFEJEBT SFQFUJEBT QPS DFOUSPT F
JOUFSBDJPOFT QBSB $*("33*--04�

6�KBHv, #BMQKB�H U HQ;Bi V
6Q`KmH�, K*A:�__AGGPa � a1sP Y xu1ye Y x1.8y Y xS1dy Y xS�J1. Y xS�1L6 Y

xS�J1.,xu1ye Y xS�1L6,xu1ye Y 1sh_�LC1_P Y UR%1�SV

�A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
jRjy9Xk jR9yjXk @R8e9RXR jRk3kXk 8NNNk

_�M/QK 2772+ib,
:`QmTb L�K2 o�`B�M+2 ai/X.2pX

1�S UAMi2`+2TiV yXye8R9 yXk88k
LmK#2` Q7 Q#b, eyyyj- ;`QmTb, 1�S RN

6Bt2/ 2772+ib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV @kXkNjjyR yXydkjdR @jRXeN I k2@Re
a1sPR yXRN99ky yXyj9eN9 8Xey kXRy2@y3
xu1ye @yXR3RyR9 yXyRNkdN @NXjN I k2@Re
x1.8y yXR9yy9e yXyRyN3j RkXd8 I k2@Re
xS1dy yXy83yNe yXyyNjj3 eXkk 9XNj2@Ry
xS�J1. yXR33jkd yXy9k9R8 9X99 3XNN2@ye
xS�1L6 @yXRdeNNy yXy9ek8y @jX3j yXyyyRjy
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1sh_�LC1_PR yXjd3kk9 yXyek33R eXyR RX3y2@yN
xu1ye,xS�J1. @yXydej8j yXyR8kyy @8Xyk 8Xy32@yd
xu1ye,xS�1L6 yXyeRedy yXyReRy9 jX3j yXyyyRk3

%�� "O¡MJTJT EF MPT EBUPT QBSUJDJPOBEPT BMFBUPSJBNFOUF

%���� .JTTJOH EBUB FO MB WBSJBCMF 1FTP

%������ .PEFMP MPH­TUJDP TJNQMF�

3FTVMUBEPT EF MPT BO¡MJTJT SFBMJ[BEPT DPO MPT EBUPT EF DBEB QBSUJDJ³O JOEFQFOEJFOUFNFOUF

EFOUSP EF DBEB DVBM TF IB BKVTUBEP VO NPEFMP EF SFHSFTJ³O MPH­TUJDB TJNQMF
 TJO FGFDUPT
BMFBUPSJPT
 QBSB MB MPT NJTTJOHT FO MB WBSJBCMF 1&40�

;HKUKS1aP � a1sP Y xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y 1sh_�LC1_P Y 1�S-
/�i�4T�`iBiBQM- 7�KBHv4]#BMQKB�H]V

-B 5BCMB %�� SFTVNF MPT DPFКDJFOUFT Z FSSPSFT FTU¡OEBS PCUFOJEPT FO EJDIPT BO¡MJTJT JOUSB�
QBSUJDJ³O QBSB DBEB WBSJBCMF� " QBSUJS EF FTPT EBUPT
 QBSB DBEB VOP EF MPT DPFКDJFOUFT IFNPT
SFBMJ[BEP VO NFUBBO¡MJTJT DPNCJOBOEP MPT SFTVMUBEPT EF UPEBT MBT QBSUJDJPOFT VUJMJ[BOEP FM
QBRVFUF NFUBGPS
 DPO MB PQDJ³O ɔ'&ɕ
 5BCMB %��� Z TJHVJFOUFT� -PT SFTVMUBEPT
 BEFN¡T EF TFS
NPTUSBEPT OVN©SJDBNFOUF
 TPO NPTUSBEPT HS¡КDBNFOUF NFEJBOUF GPSFTU QMPUT�
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5BCMB %���� .FUBBO¡MJTJT EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT MPH­TUJDBT TJNQMFT JOUSB�
QBSUJDJ³O�BMFBUPSJB QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm:d0AMi2`-b2B4`2bm:d0bi/XAMi2`- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

kdX8jee R8X8k3k @8jXydjk @8kXRk33 @8kX3jdN

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 R8X8k3k- T@p�H 4 yXek89

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yXy9yd yXyR9j @kX38k9 yXyy9j @yXye3d @yXyRkd

FE Model

−0.3 −0.1 0 0.1 0.2

Mean Difference

Part18
Part12
Part5
Part4
Part14
Part15
Part8
Part10
Part17
Part2
Part19
Part9
Part6
Part7
Part3
Part1
Part13
Part11
Part16

−0.02 [−0.14,  0.10]
−0.12 [−0.24,  0.01]
 0.06 [−0.07,  0.18]
 0.02 [−0.10,  0.15]
−0.04 [−0.16,  0.08]
−0.14 [−0.27, −0.02]
−0.12 [−0.24, −0.00]
−0.02 [−0.15,  0.10]
−0.07 [−0.19,  0.06]
−0.06 [−0.18,  0.06]
 0.02 [−0.10,  0.14]
−0.01 [−0.13,  0.12]
−0.12 [−0.24,  0.00]
−0.05 [−0.17,  0.08]
−0.07 [−0.19,  0.05]
−0.01 [−0.13,  0.11]
 0.04 [−0.08,  0.16]
−0.07 [−0.19,  0.05]
 0.01 [−0.12,  0.13]

−0.04 [−0.07, −0.01]

'JHVSB %��� 'PSFTU QMPU EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT MPH­TUJDBT TJNQMFT JOUSB�QBSUJDJ³O�
BMFBUPSJB QBSB MB PEET EF NJTTJOHT FO 1&40�



+6"/ +04� 1*�&30 %& "3."4 ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 4&90 PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�QBSUJDJ³O�BMFBUPSJB QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm:d0a1sP-b2B4`2bm:d0bi/Xa1sP- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

9eXykNy kkXR83j @NyXy8dN @3NXRRj8 @3NX3kke

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 kkXR83j- T@p�H 4 yXkk8y

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yXyeed yXyy98 @R9XdR8e IXyyyR @yXyd8e @yXy8d3

FE Model

−0.2 −0.15 −0.1 −0.05 0 0.05

Mean Difference

Part18
Part12
Part5
Part4
Part14
Part15
Part8
Part10
Part17
Part2
Part19
Part9
Part6
Part7
Part3
Part1
Part13
Part11
Part16

−0.09 [−0.13, −0.05]
−0.05 [−0.09, −0.01]
−0.08 [−0.12, −0.05]
−0.07 [−0.11, −0.03]
−0.13 [−0.17, −0.09]
−0.05 [−0.09, −0.01]
−0.08 [−0.12, −0.04]
−0.05 [−0.09, −0.01]
−0.05 [−0.09, −0.01]
−0.07 [−0.11, −0.03]
−0.05 [−0.09, −0.01]
−0.06 [−0.10, −0.02]
−0.08 [−0.12, −0.04]
−0.06 [−0.10, −0.02]
−0.02 [−0.06,  0.02]
−0.08 [−0.12, −0.04]
−0.06 [−0.10, −0.02]
−0.07 [−0.11, −0.03]
−0.07 [−0.10, −0.03]

−0.07 [−0.08, −0.06]

'JHVSB %��� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 4&90 PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�QBSUJDJ³O�BMFBUPSJB QBSB MB PEET EF NJTTJOHT FO 1&40�



"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF :&"3 PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�QBSUJDJ³O�BMFBUPSJB QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm:d0xu1ye-b2B4`2bm:d0bi/Xxu1ye- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

8dXy3Ny R9Xj9yy @RRkXRd3R @RRRXkjje @RRRXN9k3

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 R9Xj9yy- T@p�H 4 yXdyed

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXkRyN yXyyjR edX3kRj IXyyyR yXky93 yXkRdy

FE Model

0.16 0.2 0.24

Mean Difference

Part18
Part12
Part5
Part4
Part14
Part15
Part8
Part10
Part17
Part2
Part19
Part9
Part6
Part7
Part3
Part1
Part13
Part11
Part16

0.21 [0.18, 0.23]
0.21 [0.19, 0.24]
0.21 [0.19, 0.24]
0.20 [0.17, 0.23]
0.19 [0.17, 0.22]
0.21 [0.19, 0.24]
0.21 [0.19, 0.24]
0.21 [0.18, 0.24]
0.21 [0.18, 0.23]
0.23 [0.20, 0.26]
0.19 [0.16, 0.21]
0.21 [0.18, 0.23]
0.21 [0.19, 0.24]
0.23 [0.20, 0.25]
0.22 [0.19, 0.24]
0.22 [0.20, 0.25]
0.20 [0.18, 0.23]
0.19 [0.17, 0.22]
0.23 [0.21, 0.26]

0.21 [0.20, 0.22]

'JHVSB %��� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF :&"3 PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�QBSUJDJ³O�BMFBUPSJB QBSB MB PEET EF NJTTJOHT FO 1&40�



+6"/ +04� 1*�&30 %& "3."4 ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF &%"% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�QBSUJDJ³O�BMFBUPSJB QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm:d0x1.8y-b2B4`2bm:d0bi/Xx1.8y- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

d9X3Nk9 RRX3d8e @R9dXd39N @R9eX39y9 @R9dX89Ne

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 RRX3d8e- T@p�H 4 yX38je

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yXkdRe yXyyRj @ky3XN8ey IXyyyR @yXkd9k @yXkeNR

FE Model

−0.3 −0.28 −0.26

Mean Difference

Part18
Part12
Part5
Part4
Part14
Part15
Part8
Part10
Part17
Part2
Part19
Part9
Part6
Part7
Part3
Part1
Part13
Part11
Part16

−0.27 [−0.28, −0.26]
−0.27 [−0.29, −0.26]
−0.27 [−0.28, −0.26]
−0.28 [−0.29, −0.26]
−0.27 [−0.28, −0.25]
−0.27 [−0.28, −0.26]
−0.27 [−0.28, −0.26]
−0.27 [−0.29, −0.26]
−0.27 [−0.28, −0.26]
−0.28 [−0.29, −0.26]
−0.27 [−0.28, −0.26]
−0.27 [−0.29, −0.26]
−0.26 [−0.28, −0.25]
−0.27 [−0.28, −0.26]
−0.27 [−0.28, −0.26]
−0.27 [−0.28, −0.26]
−0.27 [−0.28, −0.26]
−0.28 [−0.29, −0.27]
−0.27 [−0.28, −0.26]

−0.27 [−0.27, −0.27]

'JHVSB %��� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF &%"% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�QBSUJDJ³O�BMFBUPSJB QBSB MB PEET EF NJTTJOHT FO 1&40�



"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 1".&% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�QBSUJDJ³O�BMFBUPSJB QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm:d0xS�J1.-b2B4`2bm:d0bi/XxS�J1.- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

99XR8ek RkXy3kk @3eXjRkj @38XjedN @3eXyddy

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 RkXy3kk- T@p�H 4 yX39jy

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yXkNjd yXyye8 @98Xy88k IXyyyR @yXjye8 @yXk3yN

FE Model

−0.4 −0.3 −0.2

Mean Difference

Part18
Part12
Part5
Part4
Part14
Part15
Part8
Part10
Part17
Part2
Part19
Part9
Part6
Part7
Part3
Part1
Part13
Part11
Part16

−0.30 [−0.35, −0.24]
−0.31 [−0.37, −0.25]
−0.27 [−0.32, −0.21]
−0.33 [−0.39, −0.27]
−0.31 [−0.37, −0.25]
−0.29 [−0.35, −0.24]
−0.29 [−0.35, −0.23]
−0.29 [−0.35, −0.24]
−0.30 [−0.35, −0.24]
−0.24 [−0.30, −0.19]
−0.31 [−0.36, −0.25]
−0.30 [−0.36, −0.24]
−0.29 [−0.34, −0.23]
−0.27 [−0.32, −0.21]
−0.27 [−0.33, −0.21]
−0.27 [−0.33, −0.22]
−0.30 [−0.36, −0.25]
−0.32 [−0.37, −0.26]
−0.33 [−0.39, −0.28]

−0.29 [−0.31, −0.28]

'JHVSB %��� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 1".&% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�QBSUJDJ³O�BMFBUPSJB QBSB MB PEET EF NJTTJOHT FO 1&40�



+6"/ +04� 1*�&30 %& "3."4 ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 1"&/' PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�QBSUJDJ³O�BMFBUPSJB QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm:d0xS�1L6-b2B4`2bm:d0bi/XxS�1L6- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

9eXR9ey RNXNe3R @NyXkNky @3NXj9de @NyXy8ed

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 RNXNe3R- T@p�H 4 yXjj9e

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXR3R9 yXyy93 j3Xyj99 IXyyyR yXRdkR yXRNy3

FE Model

0.05 0.1 0.15 0.2 0.25 0.3

Mean Difference

Part18
Part12
Part5
Part4
Part14
Part15
Part8
Part10
Part17
Part2
Part19
Part9
Part6
Part7
Part3
Part1
Part13
Part11
Part16

0.18 [0.14, 0.22]
0.18 [0.14, 0.22]
0.17 [0.13, 0.22]
0.21 [0.17, 0.25]
0.16 [0.12, 0.21]
0.20 [0.16, 0.24]
0.19 [0.15, 0.24]
0.18 [0.13, 0.22]
0.16 [0.11, 0.20]
0.18 [0.14, 0.23]
0.17 [0.13, 0.21]
0.20 [0.15, 0.24]
0.16 [0.12, 0.20]
0.20 [0.16, 0.24]
0.17 [0.13, 0.21]
0.20 [0.16, 0.24]
0.17 [0.13, 0.21]
0.14 [0.09, 0.18]
0.23 [0.19, 0.28]

0.18 [0.17, 0.19]

'JHVSB %��� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 1"&/' PCUFOJEPT FO MBT SFHSFTJPOFT TJNQMFT
JOUSB�QBSUJDJ³O�BMFBUPSJB QBSB MB PEET EF NJTTJOHT FO 1&40�



"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF &953"/+&30 PCUFOJEPT FO MBT SFHSFTJPOFT
MPH­TUJDBT TJNQMFT JOUSB�QBSUJDJ³O�BMFBUPSJB QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm:d01sh_�LC1_P-b2B4`2bm:d0bi/X1sh_�LC1_P- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

jRXjdNR kdXN9eN @eyXd83k @8NX3Rjd @eyX8kkN

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 kdXN9eN- T@p�H 4 yXyekN

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXkNNe yXyy39 j8Xekej IXyyyR yXk3jk yXjReR

FE Model

0.1 0.2 0.3 0.4 0.5

Mean Difference

Part18
Part12
Part5
Part4
Part14
Part15
Part8
Part10
Part17
Part2
Part19
Part9
Part6
Part7
Part3
Part1
Part13
Part11
Part16

0.38 [0.31, 0.45]
0.21 [0.14, 0.28]
0.32 [0.25, 0.39]
0.25 [0.18, 0.32]
0.23 [0.16, 0.30]
0.29 [0.22, 0.36]
0.38 [0.31, 0.45]
0.33 [0.26, 0.40]
0.32 [0.25, 0.40]
0.24 [0.17, 0.31]
0.29 [0.22, 0.36]
0.33 [0.26, 0.41]
0.32 [0.25, 0.39]
0.31 [0.24, 0.38]
0.29 [0.22, 0.36]
0.29 [0.21, 0.36]
0.32 [0.25, 0.40]
0.27 [0.20, 0.34]
0.32 [0.25, 0.39]

0.30 [0.28, 0.32]

'JHVSB %��� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF &953"/+&30 PCUFOJEPT FO MBT SFHSFTJPOFT
TJNQMFT JOUSB�QBSUJDJ³O�BMFBUPSJB QBSB MB PEET EF NJTTJOHT FO 1&40�



+6"/ +04� 1*�&30 %& "3."4 ���

%������ .PEFMP MPH­TUJDP DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT�

3FTVMUBEPT EF MPT BO¡MJTJT SFBMJ[BEPT QBSB MB MPT NJTTJOHT FO MB WBSJBCMF 1&40 DPO MPT
EBUPT EF DBEB QBSUJDJ³O JOEFQFOEJFOUFNFOUF
 EFOUSP EF DBEB DVBM TF IB BKVTUBEP VO NPEFMP
EF SFHSFTJ³O MPH­TUJDB DPO FGFDUPT BMFBUPSJPT 	NFEJEBT SFQFUJEBT
 QBSB MPT JOEJWJEVPT
 TJO

BOJEBS B MPT DFOUSPT� -PT EBUPT TF IBO QBSUJDJPOBEP JODMVZFOEP UPEBT MBT NFEJEBT EF VO
JOEJWJEVP FO MB NJTNB QBSUJDJ³O�

;HKKhJ"UKS1aP � a1sP Y xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y 1sh_�LC1_P Y
UR%A.V- /�i�4T�`iBiBQM- 7�KBHv4]#BMQKB�H]- _1JG46V

-B 5BCMB %��� SFTVNF MPT DPFКDJFOUFT PCUFOJEPT FO EJDIPT BO¡MJTJT JOUSB�QBSUJDJ³O QBSB MBT
EJGFSFOUFT WBSJBCMFT KVOUP DPO TVT FSSPSFT FTU¡OEBS� " QBSUJS EF FTPT EBUPT
 QBSB DBEB VOP
EF MPT DPFКDJFOUFT IFNPT SFBMJ[BEP VO NFUB�BO¡MJTJT DPNCJOBOEP MPT SFTVMUBEPT EF UPEBT
MBT QBSUJDJPOFT DPO MB PQDJ³O ɔ'&ɕ
 5BCMB %��� Z TJHVJFOUFT� -PT SFTVMUBEPT
 BEFN¡T EF TFS
NPTUSBEPT OVN©SJDBNFOUF
 TPO NPTUSBEPT HS¡КDBNFOUF NFEJBOUF GPSFTU QMPUT�



"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���
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+6"/ +04� 1*�&30 %& "3."4 ���

5BCMB %���� .FUBBO¡MJTJT EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�QBSUJDJ³O�
BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm:30AMi2`-b2B4`2bm:30bi/XAMi2`- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+
kX3yyN RkXjyk3 @jXeyR3 @kXe8d9 @jXjee8

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 RkXjyk3- T@p�H 4 yX3jRk

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXR9Rk yXy8dR kX9d8R yXyRjj yXykN9 yXk8jy

FE Model

−1 −0.5 0 0.5 1 1.5

Mean Difference

Part7
Part3
Part10
Part17
Part4
Part18
Part1
Part6
Part11
Part14
Part13
Part8
Part19
Part2
Part12
Part9
Part16
Part15
Part5

 0.26 [−0.27, 0.79]
−0.14 [−0.61, 0.34]
 0.09 [−0.43, 0.62]
 0.29 [−0.19, 0.78]
−0.16 [−0.66, 0.34]
−0.19 [−0.70, 0.32]
 0.01 [−0.44, 0.46]
−0.14 [−0.63, 0.36]
 0.16 [−0.33, 0.64]
 0.24 [−0.23, 0.71]
 0.07 [−0.40, 0.54]
 0.26 [−0.23, 0.75]
 0.14 [−0.35, 0.62]
 0.03 [−0.46, 0.53]
 0.11 [−0.39, 0.61]
 0.43 [−0.05, 0.92]
 0.27 [−0.19, 0.74]
 0.35 [−0.12, 0.83]
 0.55 [ 0.06, 1.04]

 0.14 [ 0.03, 0.25]

'JHVSB %��� 'PSFTU QMPU EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�QBSUJDJ³O�BMFBUPSJB
DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO 1&40�



"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 4&90 PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO
1&40�

`K�U`2bm:30a1sP-b2B4`2bm:30bi/Xa1sP- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

RNXed33 kRXeR9N @jdXj8dd @jeX9Rjj @jdXRkk9

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 kRXeR9N- T@p�H 4 yXk9N8

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yXkR83 yXyR39 @RRXdjej IXyyyR @yXk8R3 @yXRdN3

FE Model

−0.6 −0.4 −0.2 0 0.2

Mean Difference

Part7
Part3
Part10
Part17
Part4
Part18
Part1
Part6
Part11
Part14
Part13
Part8
Part19
Part2
Part12
Part9
Part16
Part15
Part5

−0.21 [−0.38, −0.05]
−0.13 [−0.29,  0.03]
−0.23 [−0.39, −0.06]
−0.19 [−0.35, −0.03]
−0.27 [−0.43, −0.11]
−0.15 [−0.30,  0.00]
−0.04 [−0.20,  0.11]
−0.06 [−0.22,  0.09]
−0.25 [−0.41, −0.09]
−0.35 [−0.51, −0.19]
−0.16 [−0.31, −0.01]
−0.24 [−0.40, −0.08]
−0.32 [−0.47, −0.16]
−0.13 [−0.29,  0.02]
−0.35 [−0.51, −0.19]
−0.28 [−0.44, −0.13]
−0.24 [−0.39, −0.08]
−0.29 [−0.44, −0.13]
−0.22 [−0.38, −0.07]

−0.22 [−0.25, −0.18]

'JHVSB %��� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 4&90 FO MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�QBSUJDJ³O�
BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO 1&40�



+6"/ +04� 1*�&30 %& "3."4 ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF :&"3 PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO
1&40�

`K�U`2bm:30xu1ye-b2B4`2bm:30bi/Xxu1ye- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

9kXkddy kdXRkk3 @3kX88jN @3RXeyN8 @3kXjR3e

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 kdXRkk3- T@p�H 4 yXyded

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yX93Ne yXyy93 RyRXyN9j IXyyyR yX93yk yX9NNR

FE Model

0.4 0.45 0.5 0.55 0.6

Mean Difference

Part7
Part3
Part10
Part17
Part4
Part18
Part1
Part6
Part11
Part14
Part13
Part8
Part19
Part2
Part12
Part9
Part16
Part15
Part5

0.50 [0.45, 0.54]
0.49 [0.45, 0.54]
0.51 [0.47, 0.55]
0.49 [0.45, 0.53]
0.49 [0.45, 0.53]
0.45 [0.41, 0.49]
0.50 [0.46, 0.54]
0.48 [0.43, 0.52]
0.46 [0.42, 0.50]
0.49 [0.45, 0.53]
0.47 [0.42, 0.51]
0.46 [0.42, 0.50]
0.55 [0.51, 0.60]
0.50 [0.46, 0.54]
0.53 [0.49, 0.57]
0.49 [0.45, 0.54]
0.45 [0.41, 0.49]
0.51 [0.46, 0.55]
0.50 [0.46, 0.54]

0.49 [0.48, 0.50]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF :&"3 FO MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO 1&40�



"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF &%"% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO
1&40�

`K�U`2bm:30x1.8y-b2B4`2bm:30bi/Xx1.8y- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

9eXkjkk RkXNkdj @NyX9e98 @3NX8kyR @NyXkkNk

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 RkXNkdj- T@p�H 4 yXdN8N

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yXdjy3 yXyy8d @RkdXNyNj IXyyyR @yXd9ky @yXdRNe

FE Model

−0.85 −0.8 −0.75 −0.7 −0.65 −0.6

Mean Difference

Part7
Part3
Part10
Part17
Part4
Part18
Part1
Part6
Part11
Part14
Part13
Part8
Part19
Part2
Part12
Part9
Part16
Part15
Part5

−0.74 [−0.79, −0.69]
−0.75 [−0.80, −0.70]
−0.75 [−0.80, −0.70]
−0.75 [−0.79, −0.70]
−0.75 [−0.80, −0.70]
−0.76 [−0.81, −0.71]
−0.75 [−0.80, −0.71]
−0.73 [−0.78, −0.68]
−0.73 [−0.77, −0.68]
−0.69 [−0.74, −0.65]
−0.71 [−0.76, −0.66]
−0.74 [−0.79, −0.69]
−0.75 [−0.80, −0.70]
−0.69 [−0.74, −0.65]
−0.72 [−0.77, −0.67]
−0.70 [−0.75, −0.65]
−0.73 [−0.77, −0.68]
−0.72 [−0.77, −0.67]
−0.74 [−0.78, −0.69]

−0.73 [−0.74, −0.72]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF &%"% FO MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO 1&40�



+6"/ +04� 1*�&30 %& "3."4 ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 1".&% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO
1&40�

`K�U`2bm:30xS�J1.-b2B4`2bm:30bi/XxS�J1.- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

kNXy98k keX883N @8eXyNy8 @88XR9eR @88X388k

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 keX883N- T@p�H 4 yXy3de

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yXeyN9 yXyyNN @eRXd3j3 IXyyyR @yXek3d @yX8NyR

FE Model

−0.9 −0.8 −0.7 −0.6 −0.5 −0.4

Mean Difference

Part7
Part3
Part10
Part17
Part4
Part18
Part1
Part6
Part11
Part14
Part13
Part8
Part19
Part2
Part12
Part9
Part16
Part15
Part5

−0.61 [−0.69, −0.52]
−0.54 [−0.63, −0.46]
−0.59 [−0.67, −0.50]
−0.62 [−0.71, −0.54]
−0.72 [−0.80, −0.64]
−0.68 [−0.76, −0.59]
−0.56 [−0.65, −0.48]
−0.57 [−0.65, −0.48]
−0.64 [−0.72, −0.55]
−0.58 [−0.66, −0.49]
−0.56 [−0.65, −0.48]
−0.60 [−0.69, −0.52]
−0.59 [−0.68, −0.51]
−0.57 [−0.65, −0.49]
−0.68 [−0.76, −0.59]
−0.62 [−0.70, −0.53]
−0.71 [−0.79, −0.62]
−0.55 [−0.63, −0.46]
−0.61 [−0.69, −0.52]

−0.61 [−0.63, −0.59]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 1".&% FO MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO 1&40�



"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 1"&/' PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO
1&40�

`K�U`2bm:30xS�1L6-b2B4`2bm:30bi/XxS�1L6- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

jeXk3kj k9XkNyj @dyX8e9e @eNXekyR @dyXjkNj

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 k9XkNyj- T@p�H 4 yXR98d

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXjNdk yXyydk 88X8kjR IXyyyR yXj3jk yX9RRk

FE Model

0.25 0.35 0.45 0.55

Mean Difference

Part7
Part3
Part10
Part17
Part4
Part18
Part1
Part6
Part11
Part14
Part13
Part8
Part19
Part2
Part12
Part9
Part16
Part15
Part5

0.41 [0.35, 0.48]
0.38 [0.31, 0.44]
0.39 [0.33, 0.45]
0.36 [0.30, 0.42]
0.47 [0.41, 0.53]
0.34 [0.28, 0.40]
0.38 [0.32, 0.45]
0.38 [0.31, 0.44]
0.37 [0.31, 0.43]
0.40 [0.34, 0.46]
0.39 [0.33, 0.45]
0.35 [0.29, 0.42]
0.46 [0.39, 0.52]
0.41 [0.35, 0.47]
0.45 [0.39, 0.52]
0.40 [0.34, 0.46]
0.38 [0.32, 0.44]
0.39 [0.33, 0.45]
0.44 [0.38, 0.50]

0.40 [0.38, 0.41]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 1"&/' FO MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO 1&40�



+6"/ +04� 1*�&30 %& "3."4 ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF &953"/+&30 PCUFOJEPT FO MBT SFHSFTJPOFT
MPH­TUJDBT JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF
NJTTJOHT FO 1&40�

`K�U`2bm:301sh_�LC1_P-b2B4`2bm:30bi/X1sh_�LC1_P- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

R9X8ed8 RyX8y3j @kdXRj9N @keXRNy8 @keX3NNe

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 RyX8y3j- T@p�H 4 yXNR9y

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXdkee yXyjkk kkX898e IXyyyR yXeej8 yXd3N3

FE Model

0.2 0.4 0.6 0.8 1 1.2

Mean Difference

Part7
Part3
Part10
Part17
Part4
Part18
Part1
Part6
Part11
Part14
Part13
Part8
Part19
Part2
Part12
Part9
Part16
Part15
Part5

0.70 [0.41, 0.99]
0.80 [0.53, 1.08]
0.71 [0.43, 1.00]
0.64 [0.37, 0.91]
0.51 [0.23, 0.78]
0.56 [0.29, 0.82]
0.69 [0.41, 0.96]
0.60 [0.33, 0.87]
0.79 [0.52, 1.07]
0.87 [0.59, 1.14]
0.76 [0.50, 1.02]
0.71 [0.43, 1.00]
0.82 [0.54, 1.10]
0.82 [0.55, 1.10]
0.85 [0.58, 1.13]
0.70 [0.42, 0.98]
0.91 [0.63, 1.18]
0.69 [0.41, 0.96]
0.69 [0.41, 0.96]

0.73 [0.66, 0.79]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF &953"/+&30 FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO
1&40�



"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���

%������ .PEFMP MPH­TUJDP DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT BOJEBEPT B

TVT DFOUSPT N©EJDPT�

3FTVMUBEPT EF MPT BO¡MJTJT SFBMJ[BEPT QBSB MB MPT NJTTJOH EBUB FO MB WBSJBCMF 1&40 DPO MPT
EBUPT EF DBEB QBSUJDJ³O JOEFQFOEJFOUFNFOUF
 EFOUSP EF DBEB DVBM TF IB BKVTUBEP VONPEFMP EF
SFHSFTJ³O MPH­TUJDB DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT BOJEBEPT B DBEB DFOUSP N©EJDP�
-PT EBUPT TF IBO QBSUJDJPOBEP JODMVZFOEP UPEBT MBT NFEJEBT EF VO JOEJWJEVP FO MB NJTNB
QBSUJDJ³O�

;HKKhJ"UKS1aP � a1sP Y xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y 1sh_�LC1_P Y
UR%1�SfA.V- /�i�4T�`iBiBQM- 7�KBHv4]#BMQKB�H]- _1JG46V

-B 5BCMB %��� SFTVNF MPT DPFКDJFOUFT PCUFOJEPT FO EJDIPT BO¡MJTJT JOUSB�QBSUJDJ³O QBSB MBT
EJGFSFOUFT WBSJBCMFT KVOUP DPO TVT FSSPSFT FTU¡OEBS� " QBSUJS EF FTPT EBUPT
 QBSB DBEB VOP
EF MPT DPFКDJFOUFT IFNPT SFBMJ[BEP VO NFUB�BO¡MJTJT DPNCJOBOEP MPT SFTVMUBEPT EF UPEBT
MBT QBSUJDJPOFT DPO MB PQDJ³O ɔ'&ɕ
 5BCMB %��� Z TJHVJFOUFT� -PT SFTVMUBEPT
 BEFN¡T EF TFS
NPTUSBEPT OVN©SJDBNFOUF
 TPO NPTUSBEPT HS¡КDBNFOUF NFEJBOUF GPSFTU QMPUT�

5BCMB %���� .FUBBO¡MJTJT EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�QBSUJDJ³O�
BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT BOJEBEPT B TVT DFOUSPT N©EJDPT QBSB MB PEET
EF NJTTJOHT FO 1&40�

`K�U`2bm:e0AMi2`-b2B4`2bm:e0bi/XAMi2`- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+
8X9dej yXNR99 @3XN8ke @3Xyy3k @3XdRdj

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 yXNR99- T@p�H 4 RXyyyy

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXdNjj yXyee3 RRX3edd IXyyyR yXeekj yXNk9j
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FE Model

0 0.5 1 1.5

Mean Difference

Part15
Part11
Part4
Part13
Part10
Part2
Part1
Part7
Part6
Part8
Part18
Part5
Part14
Part12
Part19
Part3
Part16
Part17
Part9

0.82 [0.25, 1.38]
0.76 [0.17, 1.35]
0.77 [0.18, 1.35]
0.86 [0.26, 1.45]
0.77 [0.16, 1.37]
0.75 [0.23, 1.26]
0.75 [0.18, 1.33]
0.73 [0.15, 1.31]
0.90 [0.31, 1.49]
0.90 [0.34, 1.46]
0.83 [0.23, 1.44]
0.75 [0.18, 1.32]
0.81 [0.28, 1.35]
0.75 [0.22, 1.28]
0.84 [0.25, 1.44]
0.65 [0.08, 1.22]
0.73 [0.14, 1.33]
0.86 [0.31, 1.41]
0.86 [0.28, 1.44]

0.79 [0.66, 0.92]

'JHVSB %���� 'PSFTU QMPU EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�QBSUJDJ³O�BMFBUPSJB
DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT BOJEBEPT B TVT DFOUSPTN©EJDPT QBSB MB PEET EF NJTTJOHT
FO 1&40�



+6"/ +04� 1*�&30 %& "3."4 ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 4&90 PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT BOJEBEPT B TVT DFOUSPT
N©EJDPT QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm:e0a1sP-b2B4`2bm:e0bi/Xa1sP- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

kRXNRde R3XjNk9 @9RX3j8k @9yX3Nyd @9RX8NNN

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 R3XjNk9- T@p�H 4 yX9jyR

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yXkRkN yXyRd3 @RRXNejk IXyyyR @yXk9dd @yXRd3y

FE Model

−0.5 −0.3 −0.1 0 0.1

Mean Difference

Part15
Part11
Part4
Part13
Part10
Part2
Part1
Part7
Part6
Part8
Part18
Part5
Part14
Part12
Part19
Part3
Part16
Part17
Part9

−0.28 [−0.43, −0.13]
−0.16 [−0.32, −0.01]
−0.19 [−0.34, −0.04]
−0.25 [−0.40, −0.09]
−0.11 [−0.27,  0.04]
−0.14 [−0.29,  0.01]
−0.17 [−0.32, −0.01]
−0.16 [−0.31, −0.00]
−0.33 [−0.48, −0.17]
−0.17 [−0.32, −0.02]
−0.29 [−0.44, −0.13]
−0.12 [−0.27,  0.04]
−0.31 [−0.46, −0.16]
−0.31 [−0.46, −0.16]
−0.21 [−0.37, −0.06]
−0.11 [−0.26,  0.04]
−0.15 [−0.30,  0.01]
−0.33 [−0.48, −0.18]
−0.27 [−0.42, −0.11]

−0.21 [−0.25, −0.18]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 4&90 EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT BOJEBEPT B TVT DFOUSPT N©EJDPT
QBSB MB PEET EF NJTTJOHT FO 1&40�



"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF :&"3 PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT BOJEBEPT B TVT DFOUSPT
N©EJDPT QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm:e0xu1ye-b2B4`2bm:e0bi/Xxu1ye- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

93X393d R9Xe98d @N8XeNdj @N9Xd8kN @N8X9eky

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 R9Xe98d- T@p�H 4 yXe3eR

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yX93jy yXyy93 RyRX9N93 IXyyyR yX9djd yX9Nk9

FE Model

0.4 0.45 0.5 0.55 0.6

Mean Difference

Part15
Part11
Part4
Part13
Part10
Part2
Part1
Part7
Part6
Part8
Part18
Part5
Part14
Part12
Part19
Part3
Part16
Part17
Part9

0.50 [0.45, 0.54]
0.47 [0.43, 0.51]
0.49 [0.45, 0.53]
0.46 [0.42, 0.50]
0.49 [0.45, 0.53]
0.50 [0.46, 0.54]
0.48 [0.44, 0.52]
0.51 [0.46, 0.55]
0.46 [0.42, 0.50]
0.44 [0.40, 0.49]
0.49 [0.45, 0.53]
0.48 [0.44, 0.52]
0.50 [0.46, 0.54]
0.53 [0.49, 0.57]
0.49 [0.45, 0.53]
0.48 [0.44, 0.52]
0.47 [0.43, 0.52]
0.47 [0.43, 0.51]
0.48 [0.44, 0.52]

0.48 [0.47, 0.49]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF :&"3 EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT BOJEBEPT B TVT DFOUSPT N©EJDPT
QBSB MB PEET EF NJTTJOHT FO 1&40�



+6"/ +04� 1*�&30 %& "3."4 ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF &%"% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT BOJEBEPT B TVT DFOUSPT
N©EJDPT QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm:e0x1.8y-b2B4`2bm:e0bi/Xx1.8y- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

9jX8kye RNXdNd8 @38Xy9RR @39XyNed @39X3y83

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 RNXdNd8- T@p�H 4 yXj99j

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yXdyjk yXyy88 @RkdX3eyk IXyyyR @yXdRjN @yXeNk9

FE Model

−0.8 −0.75 −0.7 −0.65 −0.6

Mean Difference

Part15
Part11
Part4
Part13
Part10
Part2
Part1
Part7
Part6
Part8
Part18
Part5
Part14
Part12
Part19
Part3
Part16
Part17
Part9

−0.66 [−0.70, −0.61]
−0.73 [−0.78, −0.68]
−0.71 [−0.75, −0.66]
−0.67 [−0.72, −0.63]
−0.72 [−0.77, −0.67]
−0.71 [−0.76, −0.66]
−0.69 [−0.74, −0.64]
−0.71 [−0.76, −0.66]
−0.72 [−0.77, −0.67]
−0.70 [−0.75, −0.65]
−0.73 [−0.78, −0.69]
−0.73 [−0.78, −0.68]
−0.69 [−0.74, −0.65]
−0.68 [−0.73, −0.64]
−0.72 [−0.77, −0.67]
−0.68 [−0.72, −0.63]
−0.74 [−0.79, −0.69]
−0.66 [−0.70, −0.61]
−0.71 [−0.76, −0.66]

−0.70 [−0.71, −0.69]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF &%"% EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT BOJEBEPT B TVT DFOUSPT N©EJDPT
QBSB MB PEET EF NJTTJOHT FO 1&40�



"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 1".&% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT BOJEBEPT B TVT DFOUSPT
N©EJDPT QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm:e0xS�J1.-b2B4`2bm:e0bi/XxS�J1.- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

jjXey3e RdXN3de @e8XkRdk @e9Xkdk3 @e9XN3RN

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 RdXN3de- T@p�H 4 yX98e8

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yX83dR yXyyNd @eyXjNdd IXyyyR @yXeyeR @yX8e3y

FE Model

−0.8 −0.7 −0.6 −0.5 −0.4

Mean Difference

Part15
Part11
Part4
Part13
Part10
Part2
Part1
Part7
Part6
Part8
Part18
Part5
Part14
Part12
Part19
Part3
Part16
Part17
Part9

−0.63 [−0.71, −0.55]
−0.63 [−0.72, −0.55]
−0.53 [−0.61, −0.45]
−0.62 [−0.71, −0.54]
−0.63 [−0.71, −0.55]
−0.50 [−0.58, −0.42]
−0.60 [−0.69, −0.52]
−0.62 [−0.71, −0.54]
−0.58 [−0.67, −0.50]
−0.55 [−0.64, −0.47]
−0.63 [−0.71, −0.54]
−0.59 [−0.68, −0.51]
−0.53 [−0.61, −0.45]
−0.54 [−0.62, −0.45]
−0.59 [−0.67, −0.50]
−0.62 [−0.70, −0.53]
−0.60 [−0.68, −0.52]
−0.62 [−0.70, −0.54]
−0.54 [−0.63, −0.46]

−0.59 [−0.61, −0.57]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 1".&% EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT BOJEBEPT B TVT DFOUSPT N©EJDPT
QBSB MB PEET EF NJTTJOHT FO 1&40�



+6"/ +04� 1*�&30 %& "3."4 ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 1"&/' PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT BOJEBEPT B TVT DFOUSPT
N©EJDPT QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm:e0xS�1L6-b2B4`2bm:e0bi/XxS�1L6- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

j3Xee9k kyXyy9y @d8Xjk39 @d9Xj39y @d8XyNjR

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 kyXyy9y- T@p�H 4 yXjjke

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXjNy9 yXyydR 88XkeR9 IXyyyR yXjdee yX9y9j

FE Model

0.2 0.3 0.4 0.5

Mean Difference

Part15
Part11
Part4
Part13
Part10
Part2
Part1
Part7
Part6
Part8
Part18
Part5
Part14
Part12
Part19
Part3
Part16
Part17
Part9

0.41 [0.35, 0.47]
0.38 [0.32, 0.43]
0.39 [0.33, 0.45]
0.41 [0.35, 0.47]
0.43 [0.37, 0.49]
0.38 [0.32, 0.44]
0.41 [0.35, 0.47]
0.40 [0.34, 0.46]
0.36 [0.30, 0.42]
0.31 [0.25, 0.37]
0.42 [0.35, 0.48]
0.38 [0.32, 0.44]
0.43 [0.37, 0.49]
0.45 [0.38, 0.51]
0.39 [0.33, 0.45]
0.39 [0.33, 0.45]
0.35 [0.29, 0.41]
0.38 [0.33, 0.44]
0.37 [0.30, 0.43]

0.39 [0.38, 0.40]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 1"&/' EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT BOJEBEPT B TVT DFOUSPT N©EJDPT
QBSB MB PEET EF NJTTJOHT FO 1&40�



"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF &953"/+&30 PCUFOJEPT FO MBT SFHSFTJPOFT
MPH­TUJDBT JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT BOJEBEPT B TVT
DFOUSPT N©EJDPT QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm:e01sh_�LC1_P-b2B4`2bm:e0bi/X1sh_�LC1_P- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

RRXR9eR RdXk9dd @kyXkNkj @RNXj9d3 @kyXy8dy

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 RdXk9dd- T@p�H 4 yX8yeR

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXd39k yXyjkj k9Xke8R IXyyyR yXdkyN yX39d8

FE Model

0.2 0.4 0.6 0.8 1 1.2 1.4

Mean Difference

Part15
Part11
Part4
Part13
Part10
Part2
Part1
Part7
Part6
Part8
Part18
Part5
Part14
Part12
Part19
Part3
Part16
Part17
Part9

0.70 [0.43, 0.97]
0.64 [0.37, 0.92]
0.71 [0.44, 0.98]
0.73 [0.45, 1.00]
0.93 [0.64, 1.22]
0.80 [0.52, 1.07]
0.79 [0.51, 1.07]
0.68 [0.40, 0.96]
0.80 [0.52, 1.07]
0.70 [0.43, 0.98]
0.84 [0.56, 1.12]
1.08 [0.81, 1.35]
0.61 [0.34, 0.87]
1.07 [0.79, 1.34]
0.74 [0.45, 1.02]
0.65 [0.37, 0.92]
0.68 [0.39, 0.96]
0.82 [0.55, 1.08]
0.95 [0.67, 1.22]

0.78 [0.72, 0.85]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF &953"/+&30 EF MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT BOJEBEPT B TVT DFOUSPT
N©EJDPT QBSB MB PEET EF NJTTJOHT FO 1&40�



+6"/ +04� 1*�&30 %& "3."4 ���

%������ .PEFMP MPH­TUJDP DPO FGFDUPT BMFBUPSJPT QBSB MPT DFOUSPT N©EJDPT�

3FTVMUBEPT EF MPT BO¡MJTJT EF MPT NJTTJOHT FO MB WBSJBCMF 1&40 DPO MPT EBUPT EF DBEB
QBSUJDJ³O JOEFQFOEJFOUFNFOUF
 EFOUSP EF DBEB DVBM TF IB BKVTUBEP VO NPEFMP EF SFHSFTJ³O
MPH­TUJDB DPO FGFDUPT BMFBUPSJPT EF MPT DFOUSPT N©EJDPT
 OP QBSB MPT JOEJWJEVPT�

;HKKhJ"UKS1aP � a1sP Y xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y 1sh_�LC1_P Y
UR%1�SV- /�i�4T�`iBiBQM- 7�KBHv4]#BMQKB�H]- _1JG46V

-B 5BCMB %��� SFTVNF MPT DPFКDJFOUFT PCUFOJEPT FO EJDIPT BO¡MJTJT JOUSB�QBSUJDJ³O QBSB MBT
EJGFSFOUFT WBSJBCMFT KVOUP DPO TVT FSSPSFT FTU¡OEBS� " QBSUJS EF FTPT EBUPT
 QBSB DBEB VOP
EF MPT DPFКDJFOUFT IFNPT SFBMJ[BEP VO NFUB�BO¡MJTJT DPNCJOBOEP MPT SFTVMUBEPT EF UPEBT
MBT QBSUJDJPOFT DPO MB PQDJ³O ɔ'&ɕ
 5BCMB %��� Z TJHVJFOUFT� -PT SFTVMUBEPT
 BEFN¡T EF TFS
NPTUSBEPT OVN©SJDBNFOUF
 TPO NPTUSBEPT HS¡КDBNFOUF NFEJBOUF GPSFTU QMPUT�
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+6"/ +04� 1*�&30 %& "3."4 ���

5BCMB %���� .FUBBO¡MJTJT EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�QBSUJDJ³O�
BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT DFOUSPT N©EJDPT QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm:80AMi2`-b2B4`2bm:80bi/XAMi2`- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

kyXRee8 RXyky9 @j3XjjkN @jdXj338 @j3XyNde

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 RXyky9- T@p�H 4 RXyyyy

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXkk3y yXyjy3 dX9ykk IXyyyR yXRedd yXk339

FE Model

−0.2 0 0.2 0.4 0.6

Mean Difference

Part14
Part1
Part10
Part9
Part11
Part5
Part18
Part7
Part4
Part8
Part2
Part19
Part13
Part16
Part3
Part17
Part15
Part12
Part6

0.18 [−0.08, 0.44]
0.20 [−0.06, 0.46]
0.27 [−0.01, 0.54]
0.25 [−0.01, 0.52]
0.31 [ 0.04, 0.58]

0.24 [−0.03, 0.51]
0.20 [−0.07, 0.47]
0.25 [−0.02, 0.52]
0.20 [−0.07, 0.46]
0.24 [−0.02, 0.50]
0.22 [−0.04, 0.49]
0.23 [−0.02, 0.49]
0.24 [−0.04, 0.51]
0.19 [−0.07, 0.44]
0.24 [−0.02, 0.50]
0.18 [−0.08, 0.43]
0.23 [−0.03, 0.49]
0.25 [−0.01, 0.51]
0.23 [−0.03, 0.49]

0.23 [ 0.17, 0.29]

'JHVSB %���� 'PSFTU QMPU EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�QBSUJDJ³O�BMFBUPSJB
DPO FGFDUPT BMFBUPSJPT EF MPT DFOUSPT N©EJDPT QBSB MB PEET EF NJTTJOHT FO 1&40�



"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 4&90 PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT DFOUSPT N©EJDPT QBSB MB PEET EF NJTTJOHT
FO 1&40�

`K�U`2bm:80a1sP-b2B4`2bm:80bi/Xa1sP- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

93X9d99 RdXkd8d @N9XN933 @N9Xyy99 @N9XdRj8

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 RdXkd8d- T@p�H 4 yX8y9k

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yXyeed yXyy98 @R9XdkNk IXyyyR @yXyd8e @yXy8d3

FE Model

−0.15 −0.1 −0.05 0

Mean Difference

Part14
Part1
Part10
Part9
Part11
Part5
Part18
Part7
Part4
Part8
Part2
Part19
Part13
Part16
Part3
Part17
Part15
Part12
Part6

−0.05 [−0.09, −0.01]
−0.04 [−0.08, −0.00]
−0.10 [−0.14, −0.06]
−0.06 [−0.10, −0.02]
−0.09 [−0.13, −0.05]
−0.07 [−0.11, −0.04]
−0.04 [−0.08, −0.01]
−0.08 [−0.12, −0.04]
−0.05 [−0.09, −0.01]
−0.05 [−0.09, −0.01]
−0.06 [−0.09, −0.02]
−0.09 [−0.13, −0.05]
−0.06 [−0.10, −0.02]
−0.05 [−0.09, −0.01]
−0.08 [−0.12, −0.04]
−0.06 [−0.10, −0.02]
−0.06 [−0.10, −0.02]
−0.11 [−0.15, −0.07]
−0.06 [−0.10, −0.02]

−0.07 [−0.08, −0.06]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 4&90 EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT DFOUSPT QBSB MB PEET EF NJTTJOHT FO 1&40�



+6"/ +04� 1*�&30 %& "3."4 ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF :&"3 PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT DFOUSPT N©EJDPT QBSB MB PEET EF NJTTJOHT
FO 1&40�

`K�U`2bm:80xu1ye-b2B4`2bm:80bi/Xxu1ye- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

8eXy9dk ReX3Rkk @RRyXyN99 @RyNXR8yy @RyNX38NR

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 ReX3Rkk- T@p�H 4 yX8jey

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXkR9N yXyyjR eNX3kej IXyyyR yXky3N yXkkRy

FE Model

0.14 0.18 0.22 0.26

Mean Difference

Part14
Part1
Part10
Part9
Part11
Part5
Part18
Part7
Part4
Part8
Part2
Part19
Part13
Part16
Part3
Part17
Part15
Part12
Part6

0.23 [0.20, 0.26]
0.22 [0.19, 0.25]
0.20 [0.17, 0.23]
0.20 [0.17, 0.23]
0.18 [0.16, 0.21]
0.22 [0.19, 0.24]
0.23 [0.20, 0.25]
0.21 [0.19, 0.24]
0.23 [0.20, 0.26]
0.20 [0.18, 0.23]
0.22 [0.19, 0.24]
0.22 [0.20, 0.25]
0.21 [0.18, 0.23]
0.22 [0.20, 0.25]
0.21 [0.19, 0.24]
0.24 [0.21, 0.27]
0.21 [0.19, 0.24]
0.22 [0.19, 0.24]
0.21 [0.18, 0.23]

0.21 [0.21, 0.22]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF :&"3 EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT DFOUSPT QBSB MB PEET EF NJTTJOHT FO 1&40�



"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF &%"% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT DFOUSPT N©EJDPT QBSB MB PEET EF NJTTJOHT
FO 1&40�

`K�U`2bm:80x1.8y-b2B4`2bm:80bi/Xx1.8y- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

djXNed9 RjXdj9R @R98XNj93 @R99XNNy9 @R98XeNNe

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 RjXdj9R- T@p�H 4 yXd9ej

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yXkdR9 yXyyRj @ky3X38jd IXyyyR @yXkd9y @yXke3N

FE Model

−0.3 −0.28 −0.26

Mean Difference

Part14
Part1
Part10
Part9
Part11
Part5
Part18
Part7
Part4
Part8
Part2
Part19
Part13
Part16
Part3
Part17
Part15
Part12
Part6

−0.27 [−0.28, −0.26]
−0.27 [−0.28, −0.26]
−0.27 [−0.28, −0.26]
−0.27 [−0.28, −0.25]
−0.27 [−0.28, −0.26]
−0.27 [−0.28, −0.26]
−0.27 [−0.28, −0.26]
−0.27 [−0.28, −0.26]
−0.28 [−0.29, −0.27]
−0.27 [−0.28, −0.25]
−0.27 [−0.29, −0.26]
−0.27 [−0.28, −0.26]
−0.28 [−0.29, −0.27]
−0.26 [−0.27, −0.25]
−0.27 [−0.28, −0.26]
−0.28 [−0.29, −0.27]
−0.27 [−0.28, −0.26]
−0.27 [−0.28, −0.26]
−0.27 [−0.28, −0.26]

−0.27 [−0.27, −0.27]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF &%"% EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT DFOUSPT QBSB MB PEET EF NJTTJOHT FO 1&40�



+6"/ +04� 1*�&30 %& "3."4 ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 1".&% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT DFOUSPT N©EJDPT QBSB MB PEET EF NJTTJOHT
FO 1&40�

`K�U`2bm:80xS�J1.-b2B4`2bm:80bi/XxS�J1.- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

99X89Ny RRXey8N @3dXyN3R @3eXR8jd @3eX3ek3

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 RRXey8N- T@p�H 4 yX3eeN

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yXk3yN yXyye8 @9jX98Rk IXyyyR @yXkNje @yXke3j

FE Model

−0.4 −0.3 −0.2

Mean Difference

Part14
Part1
Part10
Part9
Part11
Part5
Part18
Part7
Part4
Part8
Part2
Part19
Part13
Part16
Part3
Part17
Part15
Part12
Part6

−0.28 [−0.34, −0.23]
−0.28 [−0.33, −0.22]
−0.32 [−0.37, −0.26]
−0.30 [−0.36, −0.25]
−0.33 [−0.38, −0.27]
−0.27 [−0.33, −0.22]
−0.31 [−0.37, −0.26]
−0.28 [−0.33, −0.22]
−0.29 [−0.35, −0.23]
−0.26 [−0.32, −0.21]
−0.31 [−0.36, −0.25]
−0.25 [−0.31, −0.20]
−0.27 [−0.32, −0.21]
−0.25 [−0.30, −0.19]
−0.29 [−0.34, −0.23]
−0.26 [−0.31, −0.20]
−0.27 [−0.33, −0.22]
−0.27 [−0.32, −0.21]
−0.26 [−0.31, −0.20]

−0.28 [−0.29, −0.27]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 1".&% EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT DFOUSPT QBSB MB PEET EF NJTTJOHT FO 1&40�



"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 1"&/' PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT DFOUSPT N©EJDPT QBSB MB PEET EF NJTTJOHT
FO 1&40�

`K�U`2bm:80xS�1L6-b2B4`2bm:80bi/XxS�1L6- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

9NXk3NN RjXNyy8 @NeX8dN3 @N8Xej89 @NeXj998

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 RjXNyy8- T@p�H 4 yXdj8e

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXR3ky yXyy9d j3Xj3jR IXyyyR yXRdkd yXRNRj

FE Model

0.1 0.15 0.2 0.25 0.3

Mean Difference

Part14
Part1
Part10
Part9
Part11
Part5
Part18
Part7
Part4
Part8
Part2
Part19
Part13
Part16
Part3
Part17
Part15
Part12
Part6

0.19 [0.15, 0.23]
0.18 [0.14, 0.22]
0.16 [0.12, 0.21]
0.17 [0.13, 0.21]
0.17 [0.13, 0.21]
0.18 [0.14, 0.22]
0.21 [0.17, 0.25]
0.17 [0.13, 0.21]
0.19 [0.15, 0.23]
0.18 [0.14, 0.22]
0.20 [0.16, 0.24]
0.20 [0.16, 0.24]
0.15 [0.11, 0.19]
0.17 [0.13, 0.21]
0.17 [0.13, 0.21]
0.22 [0.18, 0.26]
0.17 [0.13, 0.21]
0.18 [0.14, 0.22]
0.17 [0.13, 0.21]

0.18 [0.17, 0.19]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 1"&/' EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT DFOUSPT QBSB MB PEET EF NJTTJOHT FO 1&40�



+6"/ +04� 1*�&30 %& "3."4 ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF &953"/+&30 PCUFOJEPT FO MBT SFHSFTJPOFT
MPH­TUJDBT JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT DFOUSPT N©EJDPT QBSB MB PEET
EF NJTTJOHT FO 1&40�

`K�U`2bm:801sh_�LC1_P-b2B4`2bm:80bi/X1sh_�LC1_P- K2i?Q/4]61]- K2�bm`24]J.]VV

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

9RXdNR8 dXRjNN @3RX83jy @3yXej38 @3RXj9dd

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 dXRjNN- T@p�H 4 yXN33N

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXjyy8 yXyy39 j8Xd9dj IXyyyR yXk39R yXjRdy

FE Model

0.15 0.2 0.25 0.3 0.35 0.4 0.45

Mean Difference

Part14
Part1
Part10
Part9
Part11
Part5
Part18
Part7
Part4
Part8
Part2
Part19
Part13
Part16
Part3
Part17
Part15
Part12
Part6

0.32 [0.25, 0.39]
0.30 [0.23, 0.37]
0.29 [0.22, 0.36]
0.30 [0.23, 0.38]
0.29 [0.22, 0.36]
0.26 [0.19, 0.33]
0.26 [0.19, 0.33]
0.32 [0.25, 0.39]
0.28 [0.21, 0.35]
0.27 [0.20, 0.34]
0.30 [0.23, 0.38]
0.30 [0.23, 0.38]
0.34 [0.26, 0.41]
0.34 [0.27, 0.41]
0.28 [0.21, 0.35]
0.33 [0.25, 0.40]
0.31 [0.24, 0.38]
0.31 [0.24, 0.38]
0.30 [0.23, 0.37]

0.30 [0.28, 0.32]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF &953"/+&30 EF MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT DFOUSPT QBSB MB PEET EF NJTTJOHT FO 1&40�



"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���

%���� .JTTJOH EBUB FO MB WBSJBCMF $JHBSSJMMPT

%������ .PEFMP MPH­TUJDP TJNQMF�

3FTVMUBEPT EF MPT BO¡MJTJT EF MPT NJTTJOHT FO MB WBSJBCMF $*("33*--04 DPO MPT EBUPT
EF DBEB QBSUJDJ³O JOEFQFOEJFOUFNFOUF
 EFOUSP EF DBEB DVBM TF IB BKVTUBEP VO NPEFMP EF
SFHSFTJ³O MPH­TUJDB TJNQMF
 TJO FGFDUPT BMFBUPSJPT�

;HKUK*A:�__AGGPa � xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y 1�S- /�i�4T�`iBiBQM-
7�KBHv4]#BMQKB�H]V

-B 5BCMB %��� SFTVNF MPT DPFКDJFOUFT PCUFOJEPT FO EJDIPT BO¡MJTJT JOUSB�QBSUJDJ³O QBSB MBT
EJGFSFOUFT WBSJBCMFT KVOUP DPO TVT FSSPSFT FTU¡OEBS� " QBSUJS EF FTPT EBUPT
 QBSB DBEB VOP
EF MPT DPFКDJFOUFT IFNPT SFBMJ[BEP VO NFUB�BO¡MJTJT DPNCJOBOEP MPT SFTVMUBEPT EF UPEBT
MBT QBSUJDJPOFT DPO MB PQDJ³O ɔ'&ɕ
 5BCMB %��� Z TJHVJFOUFT� -PT SFTVMUBEPT
 BEFN¡T EF TFS
NPTUSBEPT OVN©SJDBNFOUF
 TPO NPTUSBEPT HS¡КDBNFOUF NFEJBOUF GPSFTU QMPUT�

5BCMB %���� .FUBBO¡MJTJT EF MPT *OUFSDFQUPT PCUFOJEPT FO DBEB QBSUJDJ³O
 FO MBT RVF TF BKVTUBSPO
SFHSFTJPOFT MPH­TUJDBT TJNQMFT QBSB MB PEET EF NJTTJOH EBUB FO $*("33*--04�

`K�U`2bm>j0AMi2`-b2B4`2bm>j0bi/XAMi2`- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

@9Xdd38 RkXeRdk RRX88dR RkX8yR8 RRXdNk9

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 RkXeRdk- T@p�H 4 yX3Rj3

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@kXkRR9 yXy3RN @keXNNj3 IXyyyR @kXjdky @kXy8y3



+6"/ +04� 1*�&30 %& "3."4 ���
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"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���

FE Model

−6 −5 −4 −3 −2 −1

Mean Difference

Part12
Part17
Part6
Part10
Part11
Part2
Part3
Part8
Part5
Part13
Part14
Part18
Part7
Part15
Part19
Part1
Part9
Part16
Part4

−2.19 [−2.84, −1.54]
−2.90 [−3.82, −1.98]
−2.18 [−2.86, −1.50]
−2.63 [−3.48, −1.78]
−2.52 [−3.30, −1.73]
−2.31 [−3.02, −1.60]
−2.26 [−2.94, −1.59]
−2.11 [−2.76, −1.46]
−1.96 [−2.61, −1.31]
−1.95 [−2.55, −1.35]
−2.12 [−2.75, −1.48]
−1.94 [−2.54, −1.35]
−1.90 [−2.51, −1.29]
−3.60 [−5.01, −2.18]
−2.70 [−3.55, −1.85]
−2.36 [−3.05, −1.67]
−2.14 [−2.83, −1.46]
−2.02 [−2.69, −1.36]
−2.31 [−3.01, −1.62]

−2.21 [−2.37, −2.05]

'JHVSB %���� 'PSFTU QMPU EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT MPH­TUJDBT TJNQMFT JOUSB�QBSUJDJ³O�
BMFBUPSJB QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF :&"3 PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�QBSUJDJ³O�BMFBUPSJB QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

`K�U`2bm>j0xu1ye-b2B4`2bm>j0bi/Xxu1ye- K2i?Q/4]61]- K2�bm`24]J.]VV

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

kRXedN3 k9X83Rd @9RXj8Nd @9yX9R8k @9RXRk99

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 k9X83Rd- T@p�H 4 yXRjeN

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yXRNR8 yXyR8j @RkX8Red IXyyyR @yXkkR8 @yXReR8



+6"/ +04� 1*�&30 %& "3."4 ���

FE Model

−0.6 −0.4 −0.2 0 0.2

Mean Difference

Part12
Part17
Part6
Part10
Part11
Part2
Part3
Part8
Part5
Part13
Part14
Part18
Part7
Part15
Part19
Part1
Part9
Part16
Part4

−0.19 [−0.32, −0.06]
−0.27 [−0.40, −0.14]
−0.04 [−0.17,  0.08]
−0.18 [−0.31, −0.05]
−0.14 [−0.27, −0.01]
−0.23 [−0.36, −0.11]
−0.04 [−0.17,  0.09]
−0.29 [−0.42, −0.16]
−0.37 [−0.50, −0.23]
−0.16 [−0.30, −0.02]
−0.17 [−0.30, −0.04]
−0.21 [−0.35, −0.08]
−0.13 [−0.27,  0.01]
−0.16 [−0.29, −0.04]
−0.25 [−0.38, −0.11]
−0.17 [−0.30, −0.04]
−0.19 [−0.32, −0.06]
−0.23 [−0.36, −0.11]
−0.23 [−0.36, −0.10]

−0.19 [−0.22, −0.16]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 4&90 PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�QBSUJDJ³O�BMFBUPSJB QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF &%"% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�QBSUJDJ³O�BMFBUPSJB QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

`K�U`2bm>j0x1.8y-b2B4`2bm>j0bi/Xx1.8y- K2i?Q/4]61]- K2�bm`24]J.]VV

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

9yX8y8R RjX9NyR @dNXyRyR @d3Xye8d @d3Xdd93

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 RjX9NyR- T@p�H 4 yXdeRd

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXyed8 yXyyde 3X3dRd IXyyyR yXy8ke yXy3k9



"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���

FE Model

−0.1 0 0.05 0.15

Mean Difference

Part12
Part17
Part6
Part10
Part11
Part2
Part3
Part8
Part5
Part13
Part14
Part18
Part7
Part15
Part19
Part1
Part9
Part16
Part4

0.07 [ 0.01, 0.14]
0.10 [ 0.03, 0.16]
0.10 [ 0.03, 0.16]

0.00 [−0.06, 0.07]
0.09 [ 0.03, 0.16]

0.05 [−0.01, 0.12]
0.05 [−0.01, 0.11]
0.06 [−0.00, 0.13]
0.06 [−0.00, 0.13]
0.09 [ 0.03, 0.16]

0.03 [−0.03, 0.10]
0.03 [−0.04, 0.09]
0.11 [ 0.04, 0.17]

0.03 [−0.03, 0.10]
0.07 [ 0.00, 0.14]
0.10 [ 0.03, 0.16]
0.07 [ 0.00, 0.13]
0.09 [ 0.03, 0.15]

0.06 [−0.00, 0.13]

0.07 [ 0.05, 0.08]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF &%"% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�QBSUJDJ³O�BMFBUPSJB QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 1".&% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�QBSUJDJ³O�BMFBUPSJB QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

`K�U`2bm>j0xS�J1.-b2B4`2bm>j0bi/XxS�J1.- K2i?Q/4]61]- K2�bm`24]J.]VV

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

RjXyde9 RkX9ekk @k9XR8kd @kjXky3j @kjXNRd9

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 RkX9ekk- T@p�H 4 yX3kk8

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXy3ed yXyjjR kXeR33 yXyy33 yXykR3 yXR8R8



+6"/ +04� 1*�&30 %& "3."4 ���

FE Model

−0.6 −0.2 0 0.2 0.6

Mean Difference

Part12
Part17
Part6
Part10
Part11
Part2
Part3
Part8
Part5
Part13
Part14
Part18
Part7
Part15
Part19
Part1
Part9
Part16
Part4

 0.11 [−0.17, 0.39]
−0.15 [−0.43, 0.14]
 0.05 [−0.23, 0.33]
 0.15 [−0.13, 0.42]
 0.09 [−0.19, 0.38]
 0.08 [−0.21, 0.37]
 0.26 [−0.01, 0.53]
 0.06 [−0.23, 0.36]
−0.25 [−0.54, 0.04]
 0.06 [−0.23, 0.35]
 0.19 [−0.09, 0.47]
 0.18 [−0.10, 0.46]
 0.23 [−0.06, 0.52]
 0.02 [−0.25, 0.30]
 0.07 [−0.21, 0.35]
 0.13 [−0.16, 0.42]
 0.05 [−0.26, 0.35]
 0.09 [−0.17, 0.36]
 0.18 [−0.11, 0.46]

 0.09 [ 0.02, 0.15]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 1".&% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�QBSUJDJ³O�BMFBUPSJB QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 1"&/' PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�QBSUJDJ³O�BMFBUPSJB QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

`K�U`2bm>j0xS�1L6-b2B4`2bm>j0bi/XxS�1L6- K2i?Q/4]61]- K2�bm`24]J.]VV

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+
kXydR9 9eX99Rk @kXR9kd @RXRN3j @RXNyd9

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 9eX99Rk- T@p�H 4 yXyyyj

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yXRy9j yXyk9R @9Xjkke IXyyyR @yXR8Re @yXy8dy



"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���

FE Model

−0.6 −0.2 0 0.2 0.4 0.6

Mean Difference

Part12
Part17
Part6
Part10
Part11
Part2
Part3
Part8
Part5
Part13
Part14
Part18
Part7
Part15
Part19
Part1
Part9
Part16
Part4

−0.27 [−0.48, −0.06]
−0.10 [−0.30,  0.10]

 0.21 [ 0.00,  0.41]
−0.04 [−0.25,  0.17]
 0.11 [−0.10,  0.32]
−0.19 [−0.38,  0.00]

 0.20 [ 0.01,  0.39]
−0.35 [−0.57, −0.13]
−0.32 [−0.52, −0.11]
−0.12 [−0.33,  0.08]
−0.12 [−0.33,  0.08]
−0.30 [−0.52, −0.09]
−0.07 [−0.29,  0.15]
 0.10 [−0.10,  0.31]
−0.16 [−0.38,  0.06]
−0.21 [−0.41, −0.00]
−0.02 [−0.23,  0.19]
−0.15 [−0.34,  0.04]
−0.26 [−0.47, −0.05]

−0.10 [−0.15, −0.06]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 1"&/' PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�QBSUJDJ³O�BMFBUPSJB QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

%������ .PEFMP MPH­TUJDP DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT�

3FTVMUBEPT EF MPT BO¡MJTJT SFBMJ[BEPT QBSB MB MPT NJTTJOHT FO MB WBSJBCMF $*("33*--04
DPO MPT EBUPT EF DBEB QBSUJDJ³O JOEFQFOEJFOUFNFOUF
 EFOUSP EF DBEB DVBM TF IB BKVTUBEP VO
NPEFMP EF SFHSFTJ³O MPH­TUJDB DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT
 TJO BOJEBS� -PT EBUPT
TF IBO QBSUJDJPOBEP JODMVZFOEP UPEBT MBT NFEJEBT EF VO JOEJWJEVP FO MB NJTNB QBSUJDJ³O�

;HKKhJ"UK*A:�__AGGPa�xu1yeYx1.8yYxS�J1.YxS�1L6YUR%1�SfA.V-
/�i�4T�`iBiBQM- 7�KBHv4]#BMQKB�H]- _1JG46V

-B 5BCMB %��� SFTVNF MPT DPFКDJFOUFT PCUFOJEPT FO EJDIPT BO¡MJTJT JOUSB�QBSUJDJ³O QBSB MBT
EJGFSFOUFT WBSJBCMFT KVOUP DPO TVT FSSPSFT FTU¡OEBS� " QBSUJS EF FTPT EBUPT
 QBSB DBEB VOP
EF MPT DPFКDJFOUFT IFNPT SFBMJ[BEP VO NFUB�BO¡MJTJT DPNCJOBOEP MPT SFTVMUBEPT EF UPEBT
MBT QBSUJDJPOFT DPO MB PQDJ³O ɔ'&ɕ
 5BCMB %��� Z TJHVJFOUFT� -PT SFTVMUBEPT
 BEFN¡T EF TFS
NPTUSBEPT OVN©SJDBNFOUF
 TPO NPTUSBEPT HS¡КDBNFOUF NFEJBOUF GPSFTU QMPUT�
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"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���

5BCMB %���� .FUBBO¡MJTJT EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�QBSUJDJ³O�
BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

`K�U`2bm>90AMi2`-b2B4`2bm>90bi/XAMi2`- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

@kyX8kRy kyXRkNy 9jXy9RN 9jXN3e9 9jXkddk

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 kyXRkNy- T@p�H 4 yXjk8e

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@RRX988R yXR88j @djXdeRR IXyyyR @RRXd8N8 @RRXR8yd

FE Model

−20 −18 −16 −14 −12 −10 −8

Mean Difference

Part19
Part5
Part17
Part6
Part11
Part15
Part2
Part8
Part3
Part7
Part18
Part13
Part12
Part9
Part16
Part10
Part14
Part1
Part4

−11.40 [−12.86,  −9.94]
−11.29 [−12.55, −10.04]
−11.24 [−12.42, −10.07]
−11.29 [−12.53, −10.06]
−10.91 [−12.01,  −9.81]
−11.72 [−13.15, −10.29]
−11.56 [−12.99, −10.13]
−11.05 [−12.27,  −9.82]
−11.76 [−13.10, −10.43]
−10.73 [−11.88,  −9.59]
−11.43 [−12.64, −10.22]
−11.54 [−12.83, −10.25]
−16.02 [−18.33, −13.71]
−11.97 [−13.53, −10.41]
−12.10 [−13.55, −10.65]
−11.32 [−12.66,  −9.97]
−11.38 [−12.66, −10.10]
−11.25 [−12.52,  −9.98]
−11.83 [−13.45, −10.21]

−11.46 [−11.76, −11.15]

'JHVSB %���� 'PSFTU QMPU EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�QBSUJDJ³O�BMFBUPSJB
DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO $*("33*--04�



+6"/ +04� 1*�&30 %& "3."4 ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF :&"3 PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO
$*("33*--04�

`K�U`2bm>90xu1ye-b2B4`2bm>90bi/Xxu1ye- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

@dRXeyNR R9kX3N3e R98XkR3k R9eXReke R98X98j8

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 R9kX3N3e- T@p�H I XyyyR

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@RX3Rke yXy3RR @kkXjejN IXyyyR @RXNdR8 @RXe8j3

FE Model

−20 −15 −10 −5 0

Mean Difference

Part19
Part5
Part17
Part6
Part11
Part15
Part2
Part8
Part3
Part7
Part18
Part13
Part12
Part9
Part16
Part10
Part14
Part1
Part4

 −2.58 [ −3.49,  −1.67]
 −1.18 [ −1.65,  −0.71]
 −1.79 [ −2.40,  −1.19]
 −2.45 [ −3.31,  −1.60]
 −1.60 [ −2.14,  −1.07]
 −1.53 [ −2.21,  −0.86]
 −2.35 [ −3.19,  −1.50]
 −1.60 [ −2.16,  −1.03]
 −1.68 [ −2.34,  −1.03]
 −2.21 [ −2.88,  −1.55]
 −1.68 [ −2.33,  −1.03]
 −1.74 [ −2.40,  −1.07]

−15.87 [−18.46, −13.28]
 −3.19 [ −4.67,  −1.70]
 −1.61 [ −2.26,  −0.96]
 −1.36 [ −1.88,  −0.83]
 −2.54 [ −3.42,  −1.67]
 −1.92 [ −2.59,  −1.25]
 −3.72 [ −5.68,  −1.75]

 −1.81 [ −1.97,  −1.65]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF :&"3 FO MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO
$*("33*--04�



"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF &%"% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO
$*("33*--04�

`K�U`2bm>90x1.8y-b2B4`2bm>90bi/Xx1.8y- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+
9XRydN RXRjjd @eXkR83 @8XkdR9 @8XN3y8

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 RXRjjd- T@p�H 4 RXyyyy

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXRk33 yXydyj RX3jk3 yXyee3 @yXyy3N yXkeee

FE Model

−1 −0.5 0 0.5 1 1.5

Mean Difference

Part19
Part5
Part17
Part6
Part11
Part15
Part2
Part8
Part3
Part7
Part18
Part13
Part12
Part9
Part16
Part10
Part14
Part1
Part4

0.26 [−0.39, 0.91]
0.05 [−0.47, 0.58]
0.02 [−0.54, 0.58]
0.12 [−0.46, 0.70]
0.05 [−0.51, 0.61]
0.03 [−0.62, 0.68]
0.21 [−0.40, 0.82]
0.04 [−0.57, 0.64]
0.20 [−0.40, 0.81]
0.11 [−0.40, 0.61]
0.26 [−0.31, 0.83]
0.07 [−0.54, 0.68]
0.14 [−0.95, 1.23]
0.13 [−0.51, 0.77]
0.19 [−0.42, 0.80]
0.15 [−0.43, 0.73]
0.17 [−0.41, 0.76]
0.18 [−0.40, 0.76]
0.11 [−0.55, 0.77]

0.13 [−0.01, 0.27]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF &%"% FO MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO
$*("33*--04�



+6"/ +04� 1*�&30 %& "3."4 ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 1".&% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO
$*("33*--04�

`K�U`2bm>90xS�J1.-b2B4`2bm>90bi/XxS�J1.- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

@8XN9Rj NXeykk RjX33ke R9X3kdy R9XRRdN

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 NXeykk- T@p�H 4 yXN99R

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXk333 yXyN8y jXyjNR yXyyk9 yXRyk8 yX9d8y

FE Model

−2 −1 0 1 2

Mean Difference

Part19
Part5
Part17
Part6
Part11
Part15
Part2
Part8
Part3
Part7
Part18
Part13
Part12
Part9
Part16
Part10
Part14
Part1
Part4

 0.14 [−0.71, 0.99]
 0.76 [ 0.02, 1.50]

 0.22 [−0.53, 0.96]
 0.36 [−0.45, 1.17]
 0.26 [−0.44, 0.97]
 0.27 [−0.58, 1.13]
 0.47 [−0.41, 1.35]
 0.26 [−0.53, 1.06]
−0.16 [−0.91, 0.60]
 0.65 [−0.08, 1.38]
 0.27 [−0.48, 1.02]
 0.21 [−0.55, 0.96]
 0.12 [−1.31, 1.55]
 0.64 [−0.37, 1.66]
−0.34 [−1.12, 0.44]
 0.53 [−0.29, 1.34]
−0.12 [−0.84, 0.60]
 0.59 [−0.24, 1.41]
 0.60 [−0.46, 1.66]

 0.29 [ 0.10, 0.47]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 1".&% FO MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO
$*("33*--04�



"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 1"&/' PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO
$*("33*--04�

`K�U`2bm>90xS�1L6-b2B4`2bm>90bi/XxS�1L6- K2i?Q/4]61]- K2�bm`24]J.]VV

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

@3X93dR NXye8e R3XNd9k RNXNR3e RNXkyN8

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 NXye8e- T@p�H 4 yXN83k

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yX99dN yXRyNR @9XRy88 IXyyyR @yXeeRd @yXkj9R

FE Model

−2 −1 0 1 2

Mean Difference

Part19
Part5
Part17
Part6
Part11
Part15
Part2
Part8
Part3
Part7
Part18
Part13
Part12
Part9
Part16
Part10
Part14
Part1
Part4

−0.25 [−1.43,  0.93]
−0.56 [−1.31,  0.19]
−0.57 [−1.39,  0.26]
−0.81 [−1.91,  0.29]
−0.78 [−1.65,  0.08]
−0.05 [−0.96,  0.86]
−0.34 [−1.30,  0.63]
−0.77 [−1.62,  0.08]
 0.05 [−0.90,  1.00]
−0.83 [−1.62, −0.04]
−0.52 [−1.36,  0.32]
−0.30 [−1.31,  0.71]
−0.36 [−1.93,  1.21]
−0.68 [−1.85,  0.49]
 0.50 [−0.51,  1.52]
−0.29 [−0.98,  0.40]
−0.27 [−1.26,  0.73]
−0.78 [−1.75,  0.20]
−0.61 [−1.79,  0.57]

−0.45 [−0.66, −0.23]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 1"&/' FO MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO
$*("33*--04�



+6"/ +04� 1*�&30 %& "3."4 ���

%������ .PEFMP MPH­TUJDP DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT BOJEBEPT B

MPT DFOUSPT�

3FTVMUBEPT EF MPT BO¡MJTJT SFBMJ[BEPT QBSB MB MPT NJTTJOHT FO MB WBSJBCMF $*("33*--04
DPO MPT EBUPT EF DBEB QBSUJDJ³O JOEFQFOEJFOUFNFOUF
 EFOUSP EF DBEB DVBM TF IB BKVTUBEP VO
NPEFMP EF SFHSFTJ³O MPH­TUJDB DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT BOJEBEPT B DBEB
DFOUSP N©EJDP� -PT EBUPT TF IBO QBSUJDJPOBEP JODMVZFOEP UPEBT MBT NFEJEBT EF VO JOEJWJEVP
FO MB NJTNB QBSUJDJ³O�

;HKKhJ"UK*A:�__AGGPa�xu1yeYx1.8yYxS�J1.YxS�1L6YUR%1�SfA.V-
/�i�4T�`iBiBQM- 7�KBHv4]#BMQKB�H]- _1JG46V

-B 5BCMB %��� SFTVNF MPT DPFКDJFOUFT PCUFOJEPT FO EJDIPT BO¡MJTJT JOUSB�QBSUJDJ³O QBSB MBT
EJGFSFOUFT WBSJBCMFT KVOUP DPO TVT FSSPSFT FTU¡OEBS� &O FTUF BKVTUF 3 OPT IB BWJTBEP EF
OVNFSPTPT FSSPSFT EF DPOWFSHFODJB
 QPS MP RVF MPT SFTVMUBEPT OP TPO КBCMFT� " QBSUJS EF FTPT
EBUPT
 QBSB DBEB VOP EF MPT DPFКDJFOUFT IFNPT SFBMJ[BEP VO NFUB�BO¡MJTJT DPNCJOBOEP MPT
SFTVMUBEPT EF UPEBT MBT QBSUJDJPOFT DPO MB PQDJ³O ɔ'&ɕ
 5BCMB %��� Z TJHVJFOUFT� -PT SFTVMUBEPT

BEFN¡T EF TFS NPTUSBEPT OVN©SJDBNFOUF
 TPO NPTUSBEPT HS¡КDBNFOUF NFEJBOUF GPSFTU QMPUT�

5BCMB %���� .FUBBO¡MJTJT EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�QBSUJDJ³O�
BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT BOJEBEPT B TVT DFOUSPT N©EJDPT QBSB MB PEET
EF NJTTJOHT FO $*("33*--04�

`K�U`2bm>R0AMi2`-b2B4`2bm>R0bi/XAMi2`- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

@kdXedyN jkXjdkj 8dXj9R3 83Xk3ej 8dX8ddR

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 jkXjdkj- T@p�H 4 yXyRNN

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@RRX8R3k yXR839 @dkXdy93 IXyyyR @RRX3k3d @RRXkydd
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FE Model

−20 −16 −12 −8

Mean Difference

Part3
Part7
Part11
Part17
Part15
Part4
Part5
Part19
Part16
Part13
Part8
Part10
Part2
Part14
Part9
Part6
Part12
Part18
Part1

−11.12 [−12.32,  −9.92]
−11.68 [−13.06, −10.30]
−11.39 [−12.71, −10.08]
−11.02 [−12.20,  −9.83]
−10.84 [−12.00,  −9.68]
−11.86 [−13.26, −10.45]
−11.23 [−12.43, −10.03]
−11.63 [−13.09, −10.16]
−10.89 [−12.04,  −9.73]
−15.66 [−17.84, −13.48]
−15.01 [−17.22, −12.80]
−11.20 [−12.43,  −9.98]
−11.44 [−12.81, −10.07]
−11.22 [−12.51,  −9.93]
−11.49 [−12.71, −10.27]
−15.32 [−19.01, −11.63]
−11.61 [−12.91, −10.30]
−11.84 [−13.18, −10.51]
−11.38 [−12.70, −10.07]

−11.52 [−11.83, −11.21]

'JHVSB %���� 'PSFTU QMPU EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�QBSUJDJ³O�BMFBUPSJB
DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT BOJEBEPT B TVT DFOUSPTN©EJDPT QBSB MB PEET EF NJTTJOHT
FO $*("33*--04�



"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF :&"3 PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT BOJEBEPT B TVT DFOUSPT
N©EJDPT QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

`K�U`2bm>R0xu1ye-b2B4`2bm>R0bi/Xxu1ye- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

@R93X9de3 kN8Xdj8j kN3XN8j8 kNNX3NdN kNNXR333

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 kN8Xdj8j- T@p�H I XyyyR

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@RXNy88 yXy3ye @kjXe9RR IXyyyR @kXyej8 @RXd9de

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF &%"% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT BOJEBEPT B TVT DFOUSPT
N©EJDPT QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

`K�U`2bm>R0x1.8y-b2B4`2bm>R0bi/Xx1.8y- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+
jX9eye yXd3jy @9XNkRR @jXNded @9Xe38N

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 yXd3jy- T@p�H 4 RXyyyy

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXRk9e yXydRd RXdj39 yXy3kR @yXyR8N yXke8y



+6"/ +04� 1*�&30 %& "3."4 ���

FE Model

−20 −15 −10 −5 0

Mean Difference

Part3
Part7
Part11
Part17
Part15
Part4
Part5
Part19
Part16
Part13
Part8
Part10
Part2
Part14
Part9
Part6
Part12
Part18
Part1

 −1.79 [ −2.39,  −1.19]
 −1.34 [ −1.88,  −0.81]
 −1.69 [ −2.32,  −1.06]
 −2.14 [ −2.80,  −1.47]
 −1.95 [ −2.59,  −1.30]
 −1.46 [ −2.13,  −0.79]
 −1.85 [ −2.46,  −1.23]
 −2.04 [ −2.76,  −1.33]
 −1.42 [ −1.87,  −0.96]

−16.25 [−18.84, −13.66]
−13.30 [−15.76, −10.83]

 −1.80 [ −2.48,  −1.13]
 −1.60 [ −2.22,  −0.99]
 −2.63 [ −3.48,  −1.78]
 −1.82 [ −2.48,  −1.16]

−13.82 [−16.45, −11.20]
 −2.27 [ −3.10,  −1.45]
 −1.77 [ −2.53,  −1.00]
 −1.78 [ −2.38,  −1.18]

 −1.91 [ −2.06,  −1.75]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF :&"3 EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT BOJEBEPT B TVT DFOUSPT N©EJDPT
QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

�



"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���

FE Model

−1 −0.5 0 0.5 1 1.5

Mean Difference

Part3
Part7
Part11
Part17
Part15
Part4
Part5
Part19
Part16
Part13
Part8
Part10
Part2
Part14
Part9
Part6
Part12
Part18
Part1

 0.17 [−0.43, 0.76]
 0.02 [−0.55, 0.60]
 0.19 [−0.39, 0.77]
−0.00 [−0.58, 0.57]
 0.17 [−0.39, 0.72]
 0.10 [−0.50, 0.70]
 0.12 [−0.44, 0.68]
 0.06 [−0.53, 0.65]
 0.17 [−0.33, 0.66]
 0.23 [−0.87, 1.33]
 0.22 [−0.86, 1.30]
 0.16 [−0.44, 0.75]
 0.07 [−0.52, 0.66]
 0.24 [−0.37, 0.85]
 0.10 [−0.51, 0.71]
 0.18 [−0.88, 1.25]
 0.12 [−0.44, 0.68]
 0.17 [−0.46, 0.80]
 0.08 [−0.48, 0.63]

 0.12 [−0.02, 0.27]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF &%"% EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT BOJEBEPT B TVT DFOUSPT N©EJDPT
QBSB MB PEET EF NJTTJOHT FO $*("33*--04�



+6"/ +04� 1*�&30 %& "3."4 ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 1".&% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT BOJEBEPT B TVT DFOUSPT
N©EJDPT QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

`K�U`2bm>R0xS�J1.-b2B4`2bm>R0bi/XxS�J1.- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

@9Xe8kd 8X8RRN RRXjy88 RkXk9NN RRX89y3

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 8X8RRN- T@p�H 4 yXNNd3

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXkeN8 yXyN83 kX3Rkd yXyy9N yXy3Rd yX98dj

FE Model

−2 −1 0 1 2 3

Mean Difference

Part3
Part7
Part11
Part17
Part15
Part4
Part5
Part19
Part16
Part13
Part8
Part10
Part2
Part14
Part9
Part6
Part12
Part18
Part1

 0.38 [−0.39, 1.14]
 0.20 [−0.58, 0.98]
 0.58 [−0.24, 1.40]
 0.50 [−0.25, 1.26]
 0.41 [−0.30, 1.12]
 0.67 [−0.22, 1.56]
 0.30 [−0.41, 1.01]
−0.10 [−0.88, 0.68]
 0.28 [−0.42, 0.97]
 0.34 [−1.19, 1.87]
 0.42 [−1.07, 1.90]
−0.10 [−0.83, 0.64]
 0.32 [−0.49, 1.13]
 0.04 [−0.74, 0.83]
 0.12 [−0.60, 0.85]
 0.89 [−0.86, 2.65]
 0.24 [−0.56, 1.04]
 0.48 [−0.37, 1.33]
 0.00 [−0.75, 0.76]

 0.27 [ 0.08, 0.46]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 1".&% EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT BOJEBEPT B TVT DFOUSPT N©EJDPT
QBSB MB PEET EF NJTTJOHT FO $*("33*--04��
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5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 1"&/' PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT BOJEBEPT B TVT DFOUSPT
N©EJDPT QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

`K�U`2bm>R0xS�1L6-b2B4`2bm>R0bi/XxS�1L6- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

@RRX9NRk RkXe89R k9XN3k9 k8XNkeN k8XkRdd

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 RkXe89R- T@p�H 4 yX3RRd

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yX9RRR yXRRyN @jXdyeN yXyyyk @yXek39 @yXRNjd

FE Model

−4 −3 −2 −1 0 1 2

Mean Difference

Part3
Part7
Part11
Part17
Part15
Part4
Part5
Part19
Part16
Part13
Part8
Part10
Part2
Part14
Part9
Part6
Part12
Part18
Part1

−0.73 [−1.39, −0.07]
 0.38 [−0.46,  1.23]
−0.67 [−1.51,  0.18]
−0.78 [−1.65,  0.08]
−0.72 [−1.63,  0.19]
−0.62 [−1.60,  0.35]
−0.43 [−1.25,  0.38]
 0.45 [−0.53,  1.43]
−0.34 [−1.12,  0.45]
−1.18 [−3.44,  1.08]
−0.68 [−2.46,  1.10]
−0.70 [−1.66,  0.26]
−0.04 [−1.01,  0.93]
−0.60 [−1.65,  0.46]
−0.42 [−1.23,  0.38]
−1.26 [−3.51,  0.99]
−0.12 [−1.06,  0.81]
−0.68 [−1.76,  0.39]
 0.07 [−0.94,  1.08]

−0.41 [−0.63, −0.19]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 1"&/' EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT BOJEBEPT B TVT DFOUSPT N©EJDPT
QBSB MB PEET EF NJTTJOHT FO $*("33*--04�
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%������ .PEFMP MPH­TUJDP DPO FGFDUPT BMFBUPSJPT QBSB MPT DFOUSPT N©EJDPT�

3FTVMUBEPT EF MPT BO¡MJTJT SFBMJ[BEPT QBSB MB MPT NJTTJOHT FO MB WBSJBCMF $*("33*--04
DPO MPT EBUPT EF DBEB QBSUJDJ³O JOEFQFOEJFOUFNFOUF
 EFOUSP EF DBEB DVBM TF IB BKVTUBEP VO
NPEFMP EF SFHSFTJ³O MPH­TUJDB DPO FGFDUPT BMFBUPSJPT T³MP QBSB MPT DFOUSPT N©EJDPT
 OP QBSB
MPT JOEJWJEVPT�

;HKKhJ"UK*A:�__AGGPa � xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y UR%1�SV-
/�i�4T�`iBiBQM- 7�KBHv4]#BMQKB�H]- _1JG46V

-B 5BCMB %��� SFTVNF MPT DPFКDJFOUFT PCUFOJEPT FO EJDIPT BO¡MJTJT JOUSB�QBSUJDJ³O QBSB MBT
EJGFSFOUFT WBSJBCMFT KVOUP DPO TVT FSSPSFT FTU¡OEBS� " QBSUJS EF FTPT EBUPT
 QBSB DBEB VOP
EF MPT DPFКDJFOUFT IFNPT SFBMJ[BEP VO NFUB�BO¡MJTJT DPNCJOBOEP MPT SFTVMUBEPT EF UPEBT
MBT QBSUJDJPOFT DPO MB PQDJ³O ɔ'&ɕ
 5BCMB %��� Z TJHVJFOUFT� -PT SFTVMUBEPT
 BEFN¡T EF TFS
NPTUSBEPT OVN©SJDBNFOUF
 TPO NPTUSBEPT HS¡КDBNFOUF NFEJBOUF GPSFTU QMPUT�

5BCMB %���� .FUBBO¡MJTJT EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�QBSUJDJ³O�
BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT DFOUSPT N©EJDPT QBSB MB PEET EF NJTTJOHT FO
$*("33*--04�

`K�U`2bm>k0AMi2`-b2B4`2bm>k0bi/XAMi2`- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

ReXdNNy NXReR3 @jRX8N3y @jyXe8j8 @jRXjekd

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 NXReR3- T@p�H 4 yXN88N

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@RXN8d8 yXykNe @eeXkk8d IXyyyR @kXyR89 @RX3NNe

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF :&"3 PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT DFOUSPT N©EJDPT QBSB MB PEET EF NJTTJOHT
FO $*("33*--04�

`K�U`2bm>k0xu1ye-b2B4`2bm>k0bi/Xxu1ye- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
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FE Model

−2.4 −2 −1.8 −1.4

Mean Difference

Part12
Part17
Part6
Part10
Part11
Part2
Part3
Part8
Part5
Part13
Part14
Part18
Part7
Part15
Part19
Part1
Part9
Part16
Part4

−2.03 [−2.26, −1.81]
−1.92 [−2.19, −1.65]
−2.11 [−2.37, −1.85]
−1.88 [−2.11, −1.65]
−2.02 [−2.28, −1.76]
−1.86 [−2.13, −1.59]
−1.96 [−2.24, −1.69]
−1.89 [−2.15, −1.63]
−1.90 [−2.16, −1.64]
−2.09 [−2.35, −1.83]
−1.89 [−2.14, −1.64]
−1.93 [−2.21, −1.66]
−2.09 [−2.32, −1.85]
−1.95 [−2.19, −1.71]
−1.99 [−2.24, −1.73]
−2.06 [−2.30, −1.83]
−1.92 [−2.20, −1.63]
−1.77 [−2.02, −1.53]
−1.90 [−2.14, −1.67]

−1.96 [−2.02, −1.90]

'JHVSB %���� 'PSFTU QMPU EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�QBSUJDJ³O�BMFBUPSJB
DPO FGFDUPT BMFBUPSJPT EF MPT DFOUSPT N©EJDPT QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

HQ;GBF /2pB�M+2 �A* "A* �A*+
jjX39j3 RRXde9k @e8Xe3d8 @e9Xd9jR @e8X98kk

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 RRXde9k- T@p�H 4 yX38Nk

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yXRe9R yXyRRj @R9X8ke8 IXyyyR @yXR3ek @yXR9RN

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF &%"% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT DFOUSPT N©EJDPT QBSB MB PEET EF NJTTJOHT
FO $*("33*--04�

`K�U`2bm>k0x1.8y-b2B4`2bm>k0bi/Xx1.8y- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+
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FE Model

−0.4 −0.3 −0.2 −0.1 0 0.1

Mean Difference

Part12
Part17
Part6
Part10
Part11
Part2
Part3
Part8
Part5
Part13
Part14
Part18
Part7
Part15
Part19
Part1
Part9
Part16
Part4

−0.13 [−0.22, −0.04]
−0.17 [−0.27, −0.07]
−0.08 [−0.17,  0.02]
−0.16 [−0.25, −0.07]
−0.15 [−0.25, −0.05]
−0.19 [−0.29, −0.09]
−0.13 [−0.23, −0.02]
−0.23 [−0.33, −0.13]
−0.20 [−0.31, −0.10]
−0.11 [−0.21, −0.01]
−0.18 [−0.27, −0.08]
−0.19 [−0.29, −0.09]
−0.16 [−0.25, −0.06]
−0.15 [−0.25, −0.06]
−0.19 [−0.29, −0.09]
−0.12 [−0.21, −0.02]
−0.18 [−0.28, −0.08]
−0.20 [−0.30, −0.11]
−0.22 [−0.31, −0.12]

−0.16 [−0.19, −0.14]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF :&"3 EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT DFOUSPT QBSB MB PEET EF NJTTJOHT FO
$*("33*--04�
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9yXk93R R9XR9e3 @d3X9NeR @ddX88Rd @d3Xkey3

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 R9XR9e3- T@p�H 4 yXdRN8

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXydke yXyyde NX83jd IXyyyR yXy8d3 yXy3d8

FE Model

−0.1 0 0.05 0.15

Mean Difference

Part12
Part17
Part6
Part10
Part11
Part2
Part3
Part8
Part5
Part13
Part14
Part18
Part7
Part15
Part19
Part1
Part9
Part16
Part4

0.08 [ 0.02, 0.15]
0.10 [ 0.04, 0.16]
0.10 [ 0.04, 0.17]

0.01 [−0.06, 0.07]
0.10 [ 0.03, 0.16]

0.06 [−0.00, 0.12]
0.05 [−0.01, 0.12]
0.07 [ 0.00, 0.13]
0.07 [ 0.01, 0.14]
0.10 [ 0.03, 0.16]

0.04 [−0.03, 0.10]
0.03 [−0.04, 0.10]
0.11 [ 0.05, 0.18]

0.04 [−0.03, 0.10]
0.08 [ 0.01, 0.14]
0.11 [ 0.04, 0.17]
0.07 [ 0.01, 0.14]
0.10 [ 0.04, 0.16]
0.07 [ 0.00, 0.13]

0.07 [ 0.06, 0.09]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF &%"% EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT DFOUSPT QBSB MB PEET EF NJTTJOHT FO
$*("33*--04�

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 1".&% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT DFOUSPT N©EJDPT QBSB MB PEET EF NJTTJOHT
FO $*("33*--04�

`K�U`2bm>k0xS�J1.-b2B4`2bm>k0bi/XxS�J1.- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

k9X3ddR eXRjj3 @9dXd89j @9eX3yNN @9dX8RNy
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h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 eXRjj3- T@p�H 4 yXNN8e

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXRee9 yXykyN dXN88R IXyyyR yXRk89 yXkyd9

FE Model

−0.2 0 0.1 0.3 0.5

Mean Difference

Part12
Part17
Part6
Part10
Part11
Part2
Part3
Part8
Part5
Part13
Part14
Part18
Part7
Part15
Part19
Part1
Part9
Part16
Part4

0.23 [ 0.07, 0.39]
0.11 [−0.09, 0.31]
0.06 [−0.13, 0.24]
0.19 [ 0.02, 0.35]

0.12 [−0.06, 0.31]
0.17 [−0.03, 0.36]
0.12 [−0.06, 0.31]
0.19 [ 0.01, 0.38]

0.14 [−0.05, 0.33]
0.18 [−0.00, 0.36]
0.19 [ 0.01, 0.36]
0.23 [ 0.04, 0.42]
0.20 [ 0.04, 0.37]

0.10 [−0.07, 0.27]
0.22 [ 0.04, 0.40]
0.25 [ 0.09, 0.42]

0.12 [−0.09, 0.32]
0.16 [−0.01, 0.33]
0.13 [−0.04, 0.30]

0.17 [ 0.13, 0.21]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 1".&% EF MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT DFOUSPT QBSB MB PEET EF NJTTJOHT FO
$*("33*--04�

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 1"&/' PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT DFOUSPT N©EJDPT QBSB MB PEET EF NJTTJOHT
FO $*("33*--04�

`K�U`2bm>k0xS�1L6-b2B4`2bm>k0bi/XxS�1L6- K2i?Q/4]61]- K2�bm`24]J.]V

6Bt2/@1772+ib JQ/2H UF 4 RNV
HQ;GBF /2pB�M+2 �A* "A* �A*+

RkXN83y jyX3ekd @kjXNRey @kkXNdRe @kjXe3yd
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h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 jyX3ekd- T@p�H 4 yXykNN

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yXRRRj yXyky8 @8X9k9R IXyyyR @yXR8R8 @yXydRR

FE Model

−0.6 −0.4 −0.2 0 0.2 0.4

Mean Difference

Part12
Part17
Part6
Part10
Part11
Part2
Part3
Part8
Part5
Part13
Part14
Part18
Part7
Part15
Part19
Part1
Part9
Part16
Part4

−0.21 [−0.38, −0.05]
−0.06 [−0.24,  0.11]
 0.10 [−0.08,  0.28]
−0.04 [−0.21,  0.13]
 0.05 [−0.13,  0.23]
−0.16 [−0.34,  0.01]
 0.09 [−0.09,  0.27]
−0.29 [−0.48, −0.11]
−0.21 [−0.39, −0.03]
−0.10 [−0.28,  0.07]
−0.15 [−0.33,  0.02]
−0.30 [−0.48, −0.11]
−0.13 [−0.30,  0.04]
 0.06 [−0.11,  0.23]
−0.14 [−0.32,  0.04]
−0.18 [−0.35, −0.02]
−0.07 [−0.25,  0.12]
−0.14 [−0.30,  0.02]
−0.21 [−0.38, −0.04]

−0.11 [−0.15, −0.07]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 1"&/' EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
QBSUJDJ³O�BMFBUPSJB DPO FGFDUPT BMFBUPSJPT EF MPT DFOUSPT QBSB MB PEET EF NJTTJOHT FO
$*("33*--04�

%�� "O¡MJTJT EF MPT EBUPT QBSUJDJPOBEPT QPS DFOUSP

%���� .JTTJOH EBUB FO MB WBSJBCMF 1FTP

%������ .PEFMP MPH­TUJDP TJNQMF�

3FTVMUBEPT EF MPT BO¡MJTJT EF MPT NJTTJOHT FO MB WBSJBCMF 1&40 SFBMJ[BEPT DPO MPT EBUPT
EF DBEB DFOUSP N©EJDP JOEFQFOEJFOUFNFOUF
 EFOUSP EF DBEB DVBM TF IB BKVTUBEP VO NPEFMP
EF SFHSFTJ³O MPH­TUJDB TJNQMF
 TJO FGFDUPT BMFBUPSJPT�
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;HKUKS1aP � a1sP Y xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y 1sh_�LC1_P-
/�i�4+2Mi`Q- 7�KBHv4]#BMQKB�H]V

-B 5BCMB %��� SFTVNF MPT DPFКDJFOUFT PCUFOJEPT FO EJDIPT BO¡MJTJT JOUSB�DFOUSP QBSB MBT
EJGFSFOUFT WBSJBCMFT KVOUP DPO TVT FSSPSFT FTU¡OEBS� " QBSUJS EF FTPT EBUPT
 QBSB DBEB VOP EF
MPT DPFКDJFOUFT IFNPT SFBMJ[BEP VO NFUB�BO¡MJTJT DPNCJOBOEP MPT SFTVMUBEPT EF UPEPT MPT
DFOUSPT DPO MB PQDJ³O ɔ.-ɕ
 5BCMB %��� Z TJHVJFOUFT� -PT SFTVMUBEPT
 BEFN¡T EF TFS NPTUSBEPT
OVN©SJDBNFOUF
 TPO NPTUSBEPT HS¡КDBNFOUF NFEJBOUF GPSFTU QMPUT
 'JHVSB %��� Z TJHVJFOUFT�

5BNCJ©O SFBMJ[BNPT VO TFHVOEP TFU EF SFHSFTJPOFT
 5BCMB%��� Z TJHVJFOUFT
 QBSB FTUVEJBS
TJ MPT DPFКDJFOUFT PCUFOJEPT FO DBEB NPEFMP JOUSB�DFOUSP EFQFOEFO EF MPT QBS¡NFUSPT RVF
WBS­BO FOUSF EJGFSFOUFT DFOUSPT
 Z RVF OP QVEJFSPO TFS BOBMJ[BEPT TJNVMU¡OFBNFOUF FO FM QBTP
QSFWJP QPSRVF MB JOGPSNBDJ³O FSB QBSDJBM� 4³MP IFNPT DPOTJEFSBEP MB WBSJBCMF JOUFS�DFOUSP
104."4�

5BCMB %���� .FUBBO¡MJTJT EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT MPH­TUJDBT TJNQMFT JOUSB�DFOUSP
QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm*>0AMi2`-b2B4`2bm*>0bi/XAMi2`- K2i?Q/4]JG]- K2�bm`24]J.]V

_�M/QK@1772+ib JQ/2H UF 4 RNc i�m�k 2biBK�iQ`, JGV
HQ;GBF /2pB�M+2 �A* "A* �A*+

@jNX3jj8 R9jXR99j 3jXeeeN 38X8883 39X9ReN

i�m�k U2biBK�i2/ �KQmMi Q7 iQi�H ?2i2`Q;2M2BivV, jX39d9 Ua1 4 RXk8kRV
A�k UiQi�H ?2i2`Q;2M2Biv f iQi�H p�`B�#BHBivV, NNXNRW
>�k UiQi�H p�`B�#BHBiv f b�KTHBM; p�`B�#BHBivV, RRy9XjN

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 RRRyyX38jj- T@p�H I XyyyR

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yX39yR yX98yd RX3e9R yXyekj @yXy9jk RXdkj9
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RE Model

−4 −2 0 2 4 6 8

Mean Difference

EAP3610
EAP3410
EAP3210
EAP3110
EAP2810
EAP2610
EAP2410
EAP2210
EAP2110
EAP1610
EAP1510
EAP1410
EAP1310
EAP1210
EAP0610
EAP0410
EAP0310
EAP0210
EAP0110

−0.21 [−0.35, −0.07]
 3.79 [ 3.33,  4.25]
 1.58 [ 1.39,  1.78]

−2.65 [−2.80, −2.50]
 1.11 [ 0.98,  1.23]
 2.29 [ 2.16,  2.43]
 2.23 [ 2.07,  2.40]
 5.67 [ 5.19,  6.16]
 3.00 [ 2.77,  3.22]
 1.55 [ 1.48,  1.63]
 1.40 [ 1.29,  1.51]

−1.24 [−1.29, −1.19]
 1.00 [ 0.85,  1.15]

−0.64 [−0.81, −0.47]
−0.51 [−0.60, −0.41]
−1.12 [−1.21, −1.03]

 0.67 [ 0.57,  0.76]
−1.05 [−1.38, −0.71]
−0.81 [−0.89, −0.72]

 0.84 [−0.04,  1.72]

'JHVSB %���� 'PSFTU QMPU EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT MPH­TUJDBT TJNQMFT JOUSB�DFOUSP
QBSB MB PEET EF NJTTJOHT FO 1&40�

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 4&90 PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�DFOUSP QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm*>0a1sP-b2B4`2bm*>0bi/Xa1sP- K2i?Q/4]JG]- K2�bm`24]J.]V

_�M/QK@1772+ib JQ/2H UF 4 RNc i�m�k 2biBK�iQ`, JGV
HQ;GBF /2pB�M+2 �A* "A* �A*+

kkXdyRy edX99d3 @9RX9yky @jNX8RjR @9yXe8ky

i�m�k U2biBK�i2/ �KQmMi Q7 iQi�H ?2i2`Q;2M2BivV, yXyy9N Ua1 4 yXyyRdV
A�k UiQi�H ?2i2`Q;2M2Biv f iQi�H p�`B�#BHBivV, NkX98W
>�k UiQi�H p�`B�#BHBiv f b�KTHBM; p�`B�#BHBivV, RjXk9

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 kjNXdyyj- T@p�H I XyyyR

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yXydj8 yXyRe3 @9Xj3ee IXyyyR @yXRye9 @yXy9yd



+6"/ +04� 1*�&30 %& "3."4 ���

RE Model

−0.3 −0.2 −0.1 0 0.1 0.2

Mean Difference

EAP3610
EAP3410
EAP3210
EAP3110
EAP2810
EAP2610
EAP2410
EAP2210
EAP2110
EAP1610
EAP1510
EAP1410
EAP1310
EAP1210
EAP0610
EAP0410
EAP0310
EAP0210
EAP0110

−0.02 [−0.06,  0.01]
−0.17 [−0.22, −0.12]
−0.03 [−0.06,  0.00]
−0.12 [−0.16, −0.08]
−0.16 [−0.20, −0.11]
−0.08 [−0.11, −0.05]
−0.01 [−0.04,  0.02]
−0.13 [−0.17, −0.10]
−0.09 [−0.13, −0.05]
−0.12 [−0.16, −0.08]
−0.20 [−0.25, −0.16]
−0.06 [−0.10, −0.02]
−0.05 [−0.10, −0.01]

 0.03 [−0.02,  0.08]
−0.03 [−0.07,  0.00]

 0.07 [ 0.03,  0.10]
−0.16 [−0.20, −0.12]

 0.03 [−0.02,  0.08]
−0.09 [−0.14, −0.04]

−0.07 [−0.11, −0.04]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 4&90 PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�DFOUSP QBSB MB PEET EF NJTTJOHT FO 1&40�

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF :&"3 PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�DFOUSP QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm*>0xu1ye-b2B4`2bm*>0bi/Xxu1ye- K2i?Q/4]JG]- K2�bm`24]J.]V

_�M/QK@1772+ib JQ/2H UF 4 RNc i�m�k 2biBK�iQ`, JGV
HQ;GBF /2pB�M+2 �A* "A* �A*+

@RjXddR3 Rk3XdRNe jRX89jd jjX9jke jkXkNjd

i�m�k U2biBK�i2/ �KQmMi Q7 iQi�H ?2i2`Q;2M2BivV, yXk9d9 Ua1 4 yXy3ydV
A�k UiQi�H ?2i2`Q;2M2Biv f iQi�H p�`B�#BHBivV, NNX3RW
>�k UiQi�H p�`B�#BHBiv f b�KTHBM; p�`B�#BHBivV, 8keX3R

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 9j83Xkdje- T@p�H I XyyyR

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXRkjN yXRR99 RXy3kN yXkd33 @yXRyyj yXj93R



"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���

RE Model

−1.5 −0.5 0 0.5 1 1.5

Mean Difference

EAP3610
EAP3410
EAP3210
EAP3110
EAP2810
EAP2610
EAP2410
EAP2210
EAP2110
EAP1610
EAP1510
EAP1410
EAP1310
EAP1210
EAP0610
EAP0410
EAP0310
EAP0210
EAP0110

 0.15 [ 0.10,  0.19]
−0.59 [−0.70, −0.48]
−0.04 [−0.09,  0.00]

 1.22 [ 1.16,  1.28]
 0.05 [ 0.02,  0.08]

−0.13 [−0.18, −0.09]
−0.49 [−0.56, −0.42]
−1.02 [−1.14, −0.89]
−0.09 [−0.12, −0.07]
−0.19 [−0.24, −0.13]

 0.19 [ 0.10,  0.29]
 0.53 [ 0.50,  0.56]

 0.04 [−0.02,  0.10]
 0.22 [ 0.15,  0.29]
 0.31 [ 0.29,  0.32]
 0.83 [ 0.77,  0.90]
 0.26 [ 0.19,  0.34]
 0.45 [ 0.37,  0.52]
 0.64 [ 0.58,  0.71]

 0.12 [−0.10,  0.35]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF :&"3 PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�DFOUSP QBSB MB PEET EF NJTTJOHT FO 1&40�

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF &%"% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�DFOUSP QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm*>0x1.8y-b2B4`2bm*>0bi/Xx1.8y- K2i?Q/4]JG]- K2�bm`24]J.]V

_�M/QK@1772+ib JQ/2H UF 4 RNc i�m�k 2biBK�iQ`, JGV
HQ;GBF /2pB�M+2 �A* "A* �A*+

R8X3R9k Rk3Xdk3d @kdXek3j @k8XdjN9 @keX3d3j

i�m�k U2biBK�i2/ �KQmMi Q7 iQi�H ?2i2`Q;2M2BivV, yXyRRy Ua1 4 yXyyjeV
A�k UiQi�H ?2i2`Q;2M2Biv f iQi�H p�`B�#BHBivV, NNXdyW
>�k UiQi�H p�`B�#BHBiv f b�KTHBM; p�`B�#BHBivV, jj8Xy3

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 8ej8XyjeN- T@p�H I XyyyR

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yXkdj3 yXyk9R @RRXjjd9 IXyyyR @yXjkRR @yXkke9
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RE Model

−0.5 −0.3 −0.1 0

Mean Difference

EAP3610
EAP3410
EAP3210
EAP3110
EAP2810
EAP2610
EAP2410
EAP2210
EAP2110
EAP1610
EAP1510
EAP1410
EAP1310
EAP1210
EAP0610
EAP0410
EAP0310
EAP0210
EAP0110

−0.19 [−0.21, −0.18]
−0.19 [−0.20, −0.18]
−0.27 [−0.28, −0.26]
−0.21 [−0.23, −0.20]
−0.48 [−0.50, −0.47]
−0.35 [−0.36, −0.33]
−0.28 [−0.29, −0.27]
−0.36 [−0.37, −0.34]
−0.32 [−0.33, −0.31]
−0.32 [−0.33, −0.30]
−0.36 [−0.38, −0.35]
−0.05 [−0.06, −0.04]
−0.46 [−0.47, −0.44]
−0.24 [−0.25, −0.22]
−0.16 [−0.17, −0.15]
−0.27 [−0.28, −0.27]
−0.27 [−0.28, −0.26]
−0.30 [−0.31, −0.28]
−0.11 [−0.12, −0.09]

−0.27 [−0.32, −0.23]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF &%"% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�DFOUSP QBSB MB PEET EF NJTTJOHT FO 1&40�

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 1".&% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�DFOUSP QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm*>0xS�J1.-b2B4`2bm*>0bi/XxS�J1.- K2i?Q/4]JG]- K2�bm`24]J.]V

_�M/QK@1772+ib JQ/2H UF 4 RNc i�m�k 2biBK�iQ`, JGV
HQ;GBF /2pB�M+2 �A* "A* �A*+

@keXR3jd RkdXRyed 8eXjedj 83Xk8ek 8dXRRdj

i�m�k U2biBK�i2/ �KQmMi Q7 iQi�H ?2i2`Q;2M2BivV, yXNRje Ua1 4 yXkNdNV
A�k UiQi�H ?2i2`Q;2M2Biv f iQi�H p�`B�#BHBivV, NNXdNW
>�k UiQi�H p�`B�#BHBiv f b�KTHBM; p�`B�#BHBivV, 9dkXdk

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 jdNdX83d8- T@p�H I XyyyR

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yXe838 yXkRN3 @kXNN89 yXyykd @RXy3N9 @yXkkde



"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���

RE Model

−3 −2 −1 0 1 2

Mean Difference

EAP3610
EAP3410
EAP3210
EAP3110
EAP2810
EAP2610
EAP2410
EAP2210
EAP2110
EAP1610
EAP1510
EAP1410
EAP1310
EAP1210
EAP0610
EAP0410
EAP0310
EAP0210
EAP0110

−0.68 [−0.74, −0.62]
−1.41 [−1.56, −1.26]
−0.78 [−0.85, −0.71]
−0.19 [−0.22, −0.16]
−1.17 [−1.32, −1.03]
−1.53 [−1.65, −1.41]
−2.10 [−2.24, −1.96]
−1.92 [−2.07, −1.77]
−2.16 [−2.30, −2.01]
−1.11 [−1.25, −0.98]
−0.23 [−0.40, −0.06]
−0.06 [−0.11, −0.01]
−0.40 [−0.57, −0.22]
−0.07 [−0.16,  0.02]
−0.15 [−0.22, −0.08]
−1.11 [−1.19, −1.02]
−0.07 [−0.20,  0.06]

 1.38 [ 1.14,  1.63]
 1.26 [ 1.09,  1.43]

−0.66 [−1.09, −0.23]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 1".&% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�DFOUSP QBSB MB PEET EF NJTTJOHT FO 1&40�

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 1"&/' PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�DFOUSP QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm*>0xS�1L6-b2B4`2bm*>0bi/XxS�1L6- K2i?Q/4]JG]- K2�bm`24]J.]V

_�M/QK@1772+ib JQ/2H UF 4 RNc i�m�k 2biBK�iQ`, JGV

HQ;GBF /2pB�M+2 �A* "A* �A*+
@R8X39R3 RRdXeRNd j8Xe3jd jdX8dk8 jeX9jjd

i�m�k U2biBK�i2/ �KQmMi Q7 iQi�H ?2i2`Q;2M2BivV, yXjyed Ua1 4 yXRyyjV
A�k UiQi�H ?2i2`Q;2M2Biv f iQi�H p�`B�#BHBivV, NNXekW
>�k UiQi�H p�`B�#BHBiv f b�KTHBM; p�`B�#BHBivV, ke8X9j

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 ke9RXyk3j- T@p�H I XyyyR

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXk3dk yXRkde kXk8RR yXyk99 yXyjdR yX8jdj



+6"/ +04� 1*�&30 %& "3."4 ���

RE Model

−1.5 −0.5 0 0.5 1 1.5 2

Mean Difference

EAP3610
EAP3410
EAP3210
EAP3110
EAP2810
EAP2610
EAP2410
EAP2210
EAP2110
EAP1610
EAP1510
EAP1410
EAP1310
EAP1210
EAP0610
EAP0410
EAP0310
EAP0210
EAP0110

 0.17 [ 0.08,  0.25]
−0.39 [−0.49, −0.30]
−0.43 [−0.54, −0.33]

 1.41 [ 1.31,  1.51]
 0.53 [ 0.46,  0.60]
 0.74 [ 0.65,  0.83]
 0.21 [ 0.18,  0.25]

−0.86 [−1.02, −0.71]
 0.00 [−0.12,  0.12]
 0.11 [ 0.05,  0.16]
 0.65 [ 0.56,  0.74]
 0.56 [ 0.52,  0.60]

−0.12 [−0.22, −0.01]
−0.07 [−0.18,  0.05]

 0.66 [ 0.60,  0.72]
 1.28 [ 1.17,  1.39]
 0.74 [ 0.53,  0.95]

−0.07 [−0.10, −0.04]
 0.35 [ 0.28,  0.41]

 0.29 [ 0.04,  0.54]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 1"&/' PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�DFOUSP QBSB MB PEET EF NJTTJOHT FO 1&40�

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF &953"/+&30 PCUFOJEPT FO MBT SFHSFTJPOFT
MPH­TUJDBT TJNQMFT JOUSB�DFOUSP QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm*>01sh_�LC1_P-b2B4`2bm*>0bi/X1sh_�LC1_P- K2i?Q/4]JG]- K2�bm`24]J.]V

_�M/QK@1772+ib JQ/2H UF 4 RNc i�m�k 2biBK�iQ`, JGV
HQ;GBF /2pB�M+2 �A* "A* �A*+
dXRN99 d9XRy33 @RyXj333 @3X9NNN @NXej33

i�m�k U2biBK�i2/ �KQmMi Q7 iQi�H ?2i2`Q;2M2BivV, yXykey Ua1 4 yXyyNyV
A�k UiQi�H ?2i2`Q;2M2Biv f iQi�H p�`B�#BHBivV, N9XNyW
>�k UiQi�H p�`B�#BHBiv f b�KTHBM; p�`B�#BHBivV, RNX8N

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 jN3XNje9- T@p�H I XyyyR

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXkNRj yXyj3k dXejR8 IXyyyR yXkRe8 yXjeeR
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RE Model

−0.2 0 0.2 0.4 0.6 0.8

Mean Difference

EAP3610
EAP3410
EAP3210
EAP3110
EAP2810
EAP2610
EAP2410
EAP2210
EAP2110
EAP1610
EAP1510
EAP1410
EAP1310
EAP1210
EAP0610
EAP0410
EAP0310
EAP0210
EAP0110

0.60 [ 0.53, 0.68]
0.26 [ 0.14, 0.38]
0.34 [ 0.24, 0.43]
0.65 [ 0.58, 0.73]
0.55 [ 0.47, 0.64]
0.24 [ 0.16, 0.32]
0.10 [ 0.04, 0.16]
0.23 [ 0.15, 0.31]
0.18 [ 0.11, 0.25]
0.27 [ 0.20, 0.34]
0.25 [ 0.19, 0.32]
0.40 [ 0.34, 0.46]
0.18 [ 0.11, 0.24]
0.27 [ 0.19, 0.34]
0.36 [ 0.30, 0.43]
0.06 [ 0.01, 0.12]

0.07 [−0.01, 0.15]
0.37 [ 0.26, 0.48]
0.14 [ 0.03, 0.25]

0.29 [ 0.22, 0.37]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF &953"/+&30 PCUFOJEPT FO MBT SFHSFTJPOFT
MPH­TUJDBT TJNQMFT JOUSB�DFOUSP QBSB MB PEET EF NJTTJOHT FO 1&40�

5BCMB %���� .PEFMP MJOFBM TJNQMF EFM *OUFSDFQUP 	EF MBT SFHSFTJPOFT MPH­TUJDBT TJNQMF JOUSB�
DFOUSP
 FO GVODJ³O EF 104."4�

*�HH, HKU7Q`KmH� 4 AMi2` � R Y xSPaJ�a- /�i� 4 `2bm*>- r2B;?ib 4 Rfbi/XAMi2`�kV

*Q277B+B2Mib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV yXykjjk yXj3eRe yXyey yXN8j
xSPaJ�a yXR9R93 yXj3yNR yXjdR yXdR8

_2bB/m�H bi�M/�`/ 2``Q`, k8X98 QM Rd /2;`22b Q7 7`22/QK
JmHiBTH2 _@b[m�`2/, yXyy3y8- �/Dmbi2/ _@b[m�`2/, @yXy8yj
6@bi�iBbiB+, yXRj3 QM R �M/ Rd .6- T@p�Hm2, yXdR9N



+6"/ +04� 1*�&30 %& "3."4 ���

5BCMB %���� .PEFMP MJOFBM EFM DPFКDJFOUF 4&90 	EF MBT SFHSFTJPOFT MPH­TUJDBT TJNQMF JOUSB�
DFOUSP
 FO GVODJ³O EF 104."4�

*�HH, HKU7Q`KmH� 4 a1sP � R Y xSPaJ�a- /�i� 4 `2bm*>- r2B;?ib 4 Rfbi/Xa1sP�kV

*Q277B+B2Mib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV @yXye8RRj3 yXyRdRNjy @jXd3d yXyyR9d
xSPaJ�a @yXyyyk99j yXyR3Re9j @yXyRj yXN3N9k

_2bB/m�H bi�M/�`/ 2``Q`, jXd88 QM Rd /2;`22b Q7 7`22/QK
JmHiBTH2 _@b[m�`2/, RXye92@y8- �/Dmbi2/ _@b[m�`2/, @yXy833R
6@bi�iBbiB+, yXyyyR3R QM R �M/ Rd .6- T@p�Hm2, yXN3N9

5BCMB %���� .PEFMP MJOFBM EFM DPFКDJFOUF EF :&"3 	EF MBT SFHSFTJPOFT MPH­TUJDBT TJNQMF
JOUSB�DFOUSP
 FO GVODJ³O EF 104."4�

*�HH, HKU7Q`KmH� 4 xu1ye � R Y xSPaJ�a- /�i� 4 `2bm*>- r2B;?ib 4 Rfbi/Xxu1ye�kV

*Q277B+B2Mib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV yXkyekd yXydkN8 kX3k3 yXyRRe
xSPaJ�a @yXy888y yXRyy3y @yX88R yX83Ny

_2bB/m�H bi�M/�`/ 2``Q`, R8X3d QM Rd /2;`22b Q7 7`22/QK
JmHiBTH2 _@b[m�`2/, yXyRd8k- �/Dmbi2/ _@b[m�`2/, @yXy9ykd
6@bi�iBbiB+, yXjyjk QM R �M/ Rd .6- T@p�Hm2, yX83N

5BCMB %���� .PEFMP MJOFBM EFM DPFКDJFOUF EF &%"% 	EF MBT SFHSFTJPOFT MPH­TUJDBT TJNQMF
JOUSB�DFOUSP
 FO GVODJ³O EF 104."4�

*�HH, HKU7Q`KmH� 4 x1.8y � R Y xSPaJ�a- /�i� 4 `2bm*>- r2B;?ib 4 Rfbi/Xx1.8y�kV

*Q277B+B2Mib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV @yXkdRRN yXykjd3 @RRX9y kXR32@yN
xSPaJ�a yXyRjyy yXyk89N yX8R yXeRd

_2bB/m�H bi�M/�`/ 2``Q`, R3Xyd QM Rd /2;`22b Q7 7`22/QK
JmHiBTH2 _@b[m�`2/, yXyR8yd- �/Dmbi2/ _@b[m�`2/, @yXy9k3d
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6@bi�iBbiB+, yXkeyR QM R �M/ Rd .6- T@p�Hm2, yXeRee

5BCMB %���� .PEFMP MJOFBM EFM DPFКDJFOUF EF 1".&% 	EF MBT SFHSFTJPOFT MPH­TUJDBT TJNQMF
JOUSB�DFOUSP
 FO GVODJ³O EF 104."4�

*�HH, HKU7Q`KmH� 4 xS�J1. � R Y xSPaJ�a- /�i� 4 `2bm*>- r2B;?ib 4 Rfbi/XxS�J1.�kV

*Q277B+B2Mib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV @yX93R8 yXR9yN @jX9RN yXyyjkd
xSPaJ�a @yXRedd yXRdky @yXNd8 yXj9jje

_2bB/m�H bi�M/�`/ 2``Q`, R9X88 QM Rd /2;`22b Q7 7`22/QK
JmHiBTH2 _@b[m�`2/, yXy8kNj- �/Dmbi2/ _@b[m�`2/, @yXyykddN
6@bi�iBbiB+, yXN8yR QM R �M/ Rd .6- T@p�Hm2, yXj9j9

5BCMB %���� .PEFMP MJOFBM EFM DPFКDJFOUF EF 1"&/' 	EF MBT SFHSFTJPOFT MPH­TUJDBT TJNQMF
JOUSB�DFOUSP
 FO GVODJ³O EF 104."4�

*�HH, HKU7Q`KmH� 4 xS�1L6 � R Y xSPaJ�a- /�i� 4 `2bm*>- r2B;?ib 4 Rfbi/XxS�1L6�kV

*Q277B+B2Mib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV yXk9Rj3 yXyNy33 kXe8e yXyRee
xSPaJ�a @yXR9yNk yXRy3dR @RXkNe yXkRkk

_2bB/m�H bi�M/�`/ 2``Q`, RRX3N QM Rd /2;`22b Q7 7`22/QK
JmHiBTH2 _@b[m�`2/, yXy3NN8- �/Dmbi2/ _@b[m�`2/, yXyje9k
6@bi�iBbiB+, RXe3 QM R �M/ Rd .6- T@p�Hm2, yXkRkk

5BCMB %���� .PEFMP MJOFBM EFM DPFКDJFOUF EF &953"/+&30 	EF MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMF JOUSB�DFOUSP
 FO GVODJ³O EF 104."4�

*�HH, HKU1sh_�LC1_P � R Y xSPaJ�a- /�i� 4 `2bm*>- r2B;?ib 4 Rfbi/X1sh_�LC1_P�kV

*Q277B+B2Mib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV yXkd3k yXy9jR eX98e 8XNk2@ye
xSPaJ�a @yXyR39 yXy9jd @yX9kR yXedN
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_2bB/m�H bi�M/�`/ 2``Q`, 9X3RN QM Rd /2;`22b Q7 7`22/QK
JmHiBTH2 _@b[m�`2/, yXyRyjk- �/Dmbi2/ _@b[m�`2/, @yXy9dN
6@bi�iBbiB+, yXRddk QM R �M/ Rd .6- T@p�Hm2, yXedN

%������ .PEFMP MPH­TUJDP DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT�

3FTVMUBEPT EF MPT BO¡MJTJT EF MPT NJTTJOHT FO MB WBSJBCMF 1&40 SFBMJ[BEPT DPO MPT EBUPT
EF DBEB DFOUSP N©EJDP JOEFQFOEJFOUFNFOUF
 EFOUSP EF DBEB DVBM TF IB BKVTUBEP VO NPEFMP
EF SFHSFTJ³O MPH­TUJDB DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT�

;HKKhJ"UKS1aP � a1sP Y xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y 1sh_�LC1_P Y UR%A.V-
/�i�4+2Mi`Q- 7�KBHv4]#BMQKB�H]- _1JG46V

-B 5BCMB %��� SFTVNF MPT DPFКDJFOUFT PCUFOJEPT FO EJDIPT BO¡MJTJT JOUSB�DFOUSP QBSB MBT
EJGFSFOUFT WBSJBCMFT KVOUP DPO TVT FSSPSFT FTU¡OEBS� 1BSB DBEB VOP EF MPT DPFКDJFOUFT IFNPT
DBMDVMBEP VO NFUB�BO¡MJTJT DPNCJOBOEP MPT SFTVMUBEPT EF UPEPT MPT DFOUSPT DPO MB PQDJ³O
ɔ.-ɕ� -B 5BCMB %��� Z TJHVJFOUFT� -PT SFTVMUBEPT
 BEFN¡T EF TFS NPTUSBEPT OVN©SJDBNFOUF

TPO NPTUSBEPT HS¡КDBNFOUF NFEJBOUF GPSFTU QMPUT
 
 'JHVSB %��� Z TJHVJFOUFT�

-B WBSJBCMF JOUFS�DFOUSP 104."4
 QPSDFOUBKF EF QBDJFOUFT EFM DFOUSP N©EJDP DPO BM
NFOPT �� B±PT
 OP QVFEF TFS JOUSPEVDJEB EJSFDUBNFOUF FO MPT NPEFMPT JOUSB�DFOUSP QPS TFS
VO QBS¡NFUSP BOVBM КKP FO DBEB VOP
 IB TJEP BOBMJ[BEB FO VO QSPDFTP QPTUFSJPS
 NPEFMBOEP
DBEB VOP EF MPT DPFКDJFOUFT PCUFOJEPT FO DBEB DFOUSP FO GVODJ³O EF 104."4 NFEJBOUF
SFHSFTJPOFT MJOFBMFT� %F FTUF NPEP
 QPEFNPT UFTUFBS TJ MBT WBSJBCMFT JOUSB�DFOUSP QVEJFSBO
FTUBS DPOGVOEJEBT DPO WBSJBCMFT FYUFSOBT� &M SFTUVMBEP EF FTUPT NPEFMPT TF FYQPOF FO MB 5BCMB
%��� Z TJHVJFOUFT�

" DPOUJOVBDJ³ONPTUSBNPT FM SFTVMUBEP EFM NFUB�BO¡MJTJT EF MPT DPFКDJFOUFT PCUFOJEPT FO
MPT BO¡MJTJT JOUSB�DFOUSP DPO FGFDUPT BMFBUPSJPT
 Z MPT SFQSFTFOUBNPT HS¡КDBDBNFOUF NFEJBOUF
GPSFTU QMPUT�
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5BCMB %���� .FUBBO¡MJTJT EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�DFOUSP DPO
FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm*R0AMi2`-b2B4`2bm*R0bi/XAMi2`- K2i?Q/4]JG]- K2�bm`24]J.]V

_�M/QK@1772+ib JQ/2H UF 4 RNc i�m�k 2biBK�iQ`, JGV
HQ;GBF /2pB�M+2 �A* "A* �A*+

@88Xy9eN R9dXyy9R RR9XyNjN RR8XN3k3 RR9X39jN

i�m�k U2biBK�i2/ �KQmMi Q7 iQi�H ?2i2`Q;2M2BivV, RNXRe3y Ua1 4 eXkkNdV
A�k UiQi�H ?2i2`Q;2M2Biv f iQi�H p�`B�#BHBivV, NNXNyW
>�k UiQi�H p�`B�#BHBiv f b�KTHBM; p�`B�#BHBivV, RyjdXje

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 R9RekXy9jy- T@p�H I XyyyR

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

kXkdyy RXyy8j kXk83R yXykjN yXkNNd 9Xk9yj

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 4&90 PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�DFOUSP DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm*R0a1sP-b2B4`2bm*R0bi/Xa1sP- K2i?Q/4]JG]- K2�bm`24]J.]V

_�M/QK@1772+ib JQ/2H UF 4 RNc i�m�k 2biBK�iQ`, JGV
HQ;GBF /2pB�M+2 �A* "A* �A*+
jX9jee 8yXd8Nd @kX3djk @yXN399 @kXRkjk

i�m�k U2biBK�i2/ �KQmMi Q7 iQi�H ?2i2`Q;2M2BivV, yXykNN Ua1 4 yXyRkjV
A�k UiQi�H ?2i2`Q;2M2Biv f iQi�H p�`B�#BHBivV, 3yXN9W
>�k UiQi�H p�`B�#BHBiv f b�KTHBM; p�`B�#BHBivV, 8Xk8

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 3eX33kN- T@p�H I XyyyR

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yXkjje yXy99d @8Xkked IXyyyR @yXjkRk @yXR9ey
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RE Model

−10 −5 0 5 10 15

Mean Difference

EAP3610
EAP3410
EAP3210
EAP3110
EAP2810
EAP2610
EAP2410
EAP2210
EAP2110
EAP1610
EAP1510
EAP1410
EAP1310
EAP1210
EAP0610
EAP0410
EAP0310
EAP0210
EAP0110

−0.42 [−0.67, −0.17]
 8.67 [ 7.94,  9.40]
 3.60 [ 3.29,  3.91]

−5.71 [−5.98, −5.44]
 2.80 [ 2.57,  3.02]
 5.86 [ 5.61,  6.12]
 5.17 [ 4.91,  5.43]

11.89 [11.16, 12.61]
 6.95 [ 6.58,  7.32]
 4.61 [ 4.37,  4.84]
 3.74 [ 3.51,  3.97]

−2.98 [−3.14, −2.83]
 3.57 [ 3.27,  3.87]

−1.35 [−1.64, −1.06]
−1.05 [−1.27, −0.84]
−2.25 [−2.48, −2.02]

 3.70 [ 3.38,  4.02]
−1.65 [−2.15, −1.16]
−1.90 [−2.14, −1.66]

 2.27 [ 0.30,  4.24]

'JHVSB %���� 'PSFTU QMPU EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�DFOUSP DPO FGFDUPT
BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO 1&40�

RE Model

−1 −0.5 0 0.5

Mean Difference

EAP3610
EAP3410
EAP3210
EAP3110
EAP2810
EAP2610
EAP2410
EAP2210
EAP2110
EAP1610
EAP1510
EAP1410
EAP1310
EAP1210
EAP0610
EAP0410
EAP0310
EAP0210
EAP0110

−0.07 [−0.22,  0.08]
−0.44 [−0.63, −0.26]
−0.13 [−0.25, −0.01]
−0.33 [−0.49, −0.17]
−0.43 [−0.59, −0.26]
−0.27 [−0.41, −0.12]
−0.09 [−0.20,  0.02]
−0.36 [−0.50, −0.22]
−0.28 [−0.43, −0.14]
−0.39 [−0.59, −0.20]
−0.52 [−0.69, −0.36]
−0.14 [−0.31,  0.02]
−0.25 [−0.45, −0.05]

 0.08 [−0.12,  0.27]
−0.14 [−0.32,  0.04]
 0.17 [−0.04,  0.37]
−0.70 [−0.99, −0.41]

 0.02 [−0.17,  0.20]
−0.27 [−0.51, −0.03]

−0.23 [−0.32, −0.15]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 4&90 FO MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�DFOUSP
DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO 1&40�



+6"/ +04� 1*�&30 %& "3."4 ���

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF :&"3 PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�DFOUSP DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm*R0xu1ye-b2B4`2bm*R0bi/Xxu1ye- K2i?Q/4]JG]- K2�bm`24]J.]V

_�M/QK@1772+ib JQ/2H UF 4 RNc i�m�k 2biBK�iQ`, JGV
HQ;GBF /2pB�M+2 �A* "A* �A*+

@kNXed89 R9jXRj9N ejXj8yd e8XkjNe e9XRyyd

i�m�k U2biBK�i2/ �KQmMi Q7 iQi�H ?2i2`Q;2M2BivV, RXjkek Ua1 4 yX9jRkV
A�k UiQi�H ?2i2`Q;2M2Biv f iQi�H p�`B�#BHBivV, NNXNRW
>�k UiQi�H p�`B�#BHBiv f b�KTHBM; p�`B�#BHBivV, Ryd9Xyj

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 NkNjXN3NR- T@p�H I XyyyR

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXjeNe yXke98 RXjNd8 yXRekj @yXR933 yX333y

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF &%"% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�DFOUSP DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm*R0x1.8y-b2B4`2bm*R0bi/Xx1.8y- K2i?Q/4]JG]- K2�bm`24]J.]V

_�M/QK@1772+ib JQ/2H UF 4 RNc i�m�k 2biBK�iQ`, JGV
HQ;GBF /2pB�M+2 �A* "A* �A*+

@eX8yej RR8XRdey RdXyRkd R3XNyR8 RdXdekd

i�m�k U2biBK�i2/ �KQmMi Q7 iQi�H ?2i2`Q;2M2BivV, yXRR8R Ua1 4 yXyjdeV
A�k UiQi�H ?2i2`Q;2M2Biv f iQi�H p�`B�#BHBivV, NNX9RW
>�k UiQi�H p�`B�#BHBiv f b�KTHBM; p�`B�#BHBivV, ReNXek

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 k8jjXeNjR- T@p�H I XyyyR

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yXd3yd yXyd3R @NXNN8k IXyyyR @yXNjj3 @yXekde
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RE Model

−3 −2 −1 0 1 2 3

Mean Difference

EAP3610
EAP3410
EAP3210
EAP3110
EAP2810
EAP2610
EAP2410
EAP2210
EAP2110
EAP1610
EAP1510
EAP1410
EAP1310
EAP1210
EAP0610
EAP0410
EAP0310
EAP0210
EAP0110

 0.35 [ 0.28,  0.42]
−1.32 [−1.49, −1.15]
−0.07 [−0.14,  0.00]

 2.70 [ 2.59,  2.81]
 0.12 [ 0.07,  0.17]

−0.26 [−0.33, −0.20]
−1.00 [−1.10, −0.90]
−2.02 [−2.20, −1.84]
−0.18 [−0.22, −0.14]
−0.42 [−0.50, −0.34]

 0.42 [ 0.28,  0.55]
 1.23 [ 1.18,  1.28]
 0.14 [ 0.05,  0.23]
 0.50 [ 0.39,  0.61]
 0.82 [ 0.79,  0.84]
 2.52 [ 2.40,  2.64]
 0.95 [ 0.81,  1.09]
 0.90 [ 0.79,  1.01]
 1.63 [ 1.52,  1.74]

 0.37 [−0.15,  0.89]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF :&"3 FO MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�DFOUSP
DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO 1&40�

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 1".&% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�DFOUSP DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm*R0xS�J1.-b2B4`2bm*R0bi/XxS�J1.- K2i?Q/4]JG]- K2�bm`24]J.]V

_�M/QK@1772+ib JQ/2H UF 4 RNc i�m�k 2biBK�iQ`, JGV
HQ;GBF /2pB�M+2 �A* "A* �A*+

@9RXR3yN R9yXRRek 3eXjeRd 33Xk8ye 3dXRRRd

i�m�k U2biBK�i2/ �KQmMi Q7 iQi�H ?2i2`Q;2M2BivV, 9X98yj Ua1 4 RX99d9V
A�k UiQi�H ?2i2`Q;2M2Biv f iQi�H p�`B�#BHBivV, NNX3NW
>�k UiQi�H p�`B�#BHBiv f b�KTHBM; p�`B�#BHBivV, N9jXN8

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 3yyeXR9N3- T@p�H I XyyyR

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@RX9dj8 yX939e @jXy9yN yXyyk9 @kX9kjk @yX8kj3
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RE Model

−1.5 −1 −0.5 0

Mean Difference

EAP3610
EAP3410
EAP3210
EAP3110
EAP2810
EAP2610
EAP2410
EAP2210
EAP2110
EAP1610
EAP1510
EAP1410
EAP1310
EAP1210
EAP0610
EAP0410
EAP0310
EAP0210
EAP0110

−0.52 [−0.56, −0.47]
−0.51 [−0.56, −0.45]
−0.69 [−0.73, −0.65]
−0.49 [−0.54, −0.44]
−1.18 [−1.23, −1.12]
−0.93 [−0.97, −0.88]
−0.79 [−0.82, −0.75]
−0.84 [−0.89, −0.80]
−0.86 [−0.91, −0.81]
−0.98 [−1.05, −0.92]
−0.93 [−0.99, −0.88]
−0.07 [−0.12, −0.02]
−1.40 [−1.46, −1.33]
−0.55 [−0.61, −0.50]
−0.54 [−0.59, −0.49]
−1.22 [−1.29, −1.15]
−1.33 [−1.42, −1.24]
−0.73 [−0.78, −0.67]
−0.30 [−0.36, −0.24]

−0.78 [−0.93, −0.63]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF &%"% FO MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�DFOUSP
DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO 1&40�

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 1"&/' PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�DFOUSP DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO 1&40�

`K�U`2bm*R0xS�1L6-b2B4`2bm*R0bi/XxS�1L6- K2i?Q/4]JG]- K2�bm`24]J.]V

_�M/QK@1772+ib JQ/2H UF 4 RNc i�m�k 2biBK�iQ`, JGV
HQ;GBF /2pB�M+2 �A* "A* �A*+

@jkXN8Rd Rj8XyyN3 eNXNyjj dRXdNkk dyXe8jj

i�m�k U2biBK�i2/ �KQmMi Q7 iQi�H ?2i2`Q;2M2BivV, RX3e39 Ua1 4 yXey3jV
A�k UiQi�H ?2i2`Q;2M2Biv f iQi�H p�`B�#BHBivV, NNX3eW
>�k UiQi�H p�`B�#BHBiv f b�KTHBM; p�`B�#BHBivV, e3NXNy

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 eye9XR93d- T@p�H I XyyyR

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXd8e8 yXjR9R kX9y3R yXyRey yXR9y3 RXjdkk
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RE Model

−6 −4 −2 0 2 4

Mean Difference

EAP3610
EAP3410
EAP3210
EAP3110
EAP2810
EAP2610
EAP2410
EAP2210
EAP2110
EAP1610
EAP1510
EAP1410
EAP1310
EAP1210
EAP0610
EAP0410
EAP0310
EAP0210
EAP0110

−1.66 [−1.76, −1.56]
−3.15 [−3.38, −2.91]
−1.64 [−1.74, −1.53]
−0.41 [−0.46, −0.36]
−2.50 [−2.72, −2.28]
−3.36 [−3.54, −3.18]
−4.39 [−4.60, −4.19]
−3.88 [−4.11, −3.66]
−4.69 [−4.92, −4.47]
−2.66 [−2.87, −2.44]
−0.47 [−0.71, −0.23]
−0.14 [−0.21, −0.06]
−0.94 [−1.21, −0.67]
−0.14 [−0.28, −0.01]
−0.39 [−0.51, −0.27]
−3.25 [−3.40, −3.10]
−0.26 [−0.50, −0.02]

 2.76 [ 2.41,  3.11]
 3.19 [ 2.91,  3.47]

−1.47 [−2.42, −0.52]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 1".&% FO MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�DFOUSP
DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO 1&40�

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF &953"/+&30 PCUFOJEPT FO MBT SFHSFTJPOFT
MPH­TUJDBT JOUSB�DFOUSP DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO
1&40�

`K�U`2bm*R01sh_�LC1_P-b2B4`2bm*R0bi/X1sh_�LC1_P- K2i?Q/4]JG]- K2�bm`24]J.]V

_�M/QK@1772+ib JQ/2H UF 4 RNc i�m�k 2biBK�iQ`, JGV
HQ;GBF /2pB�M+2 �A* "A* �A*+

@RjXR9jj eRX83e8 jyXk3ed jkXRd88 jRXyjed

i�m�k U2biBK�i2/ �KQmMi Q7 iQi�H ?2i2`Q;2M2BivV, yXky3k Ua1 4 yXydejV
A�k UiQi�H ?2i2`Q;2M2Biv f iQi�H p�`B�#BHBivV, NyXk8W
>�k UiQi�H p�`B�#BHBiv f b�KTHBM; p�`B�#BHBivV, RyXke

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 RN8XNNjj- T@p�H I XyyyR

JQ/2H _2bmHib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXd99k yXRRR9 eXe3jR IXyyyR yX8k8N yXNek8
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RE Model

−2 0 2 4

Mean Difference

EAP3610
EAP3410
EAP3210
EAP3110
EAP2810
EAP2610
EAP2410
EAP2210
EAP2110
EAP1610
EAP1510
EAP1410
EAP1310
EAP1210
EAP0610
EAP0410
EAP0310
EAP0210
EAP0110

 0.36 [ 0.23,  0.50]
−0.87 [−1.02, −0.73]
−0.90 [−1.06, −0.75]

 3.11 [ 2.96,  3.26]
 1.14 [ 1.04,  1.24]
 1.64 [ 1.50,  1.78]
 0.46 [ 0.41,  0.51]

−1.73 [−1.95, −1.51]
 0.00 [−0.17,  0.18]
 0.25 [ 0.17,  0.33]
 1.32 [ 1.19,  1.46]
 1.31 [ 1.24,  1.38]

−0.32 [−0.48, −0.15]
−0.14 [−0.32,  0.03]

 1.73 [ 1.62,  1.83]
 3.78 [ 3.59,  3.97]
 2.53 [ 2.15,  2.92]

−0.15 [−0.19, −0.10]
 0.87 [ 0.77,  0.98]

 0.76 [ 0.14,  1.37]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 1"&/' FO MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�DFOUSP
DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO 1&40�

5BCMB %���� .PEFMP MJOFBM EFM DPFКDJFOUF EFM *OUFSDFQUP 	EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
DFOUSP DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT
 FO GVODJ³O EF 104."4�

*�HH, HKU7Q`KmH� 4 AMi2` � R Y xSPaJ�a- /�i� 4 `2bm*R- r2B;?ib 4 Rfbi/XAMi2`�kV

*Q277B+B2Mib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV RXy8N9 yXNeR8 RXRyk yXk3e
xSPaJ�a yX9993 yXN8NN yX9ej yXe9N

_2bB/m�H bi�M/�`/ 2``Q`, k3Xe3 QM Rd /2;`22b Q7 7`22/QK
JmHiBTH2 _@b[m�`2/, yXyRk93- �/Dmbi2/ _@b[m�`2/, @yXy98eR
6@bi�iBbiB+, yXkR93 QM R �M/ Rd .6- T@p�Hm2, yXe93N
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RE Model

−0.5 0 0.5 1 1.5 2 2.5

Mean Difference

EAP3610
EAP3410
EAP3210
EAP3110
EAP2810
EAP2610
EAP2410
EAP2210
EAP2110
EAP1610
EAP1510
EAP1410
EAP1310
EAP1210
EAP0610
EAP0410
EAP0310
EAP0210
EAP0110

1.82 [ 1.49, 2.14]
0.72 [ 0.23, 1.21]
0.90 [ 0.56, 1.25]
1.76 [ 1.48, 2.04]
1.25 [ 0.97, 1.53]
0.48 [ 0.22, 0.74]
0.25 [ 0.04, 0.46]
0.45 [ 0.19, 0.72]
0.47 [ 0.21, 0.73]
0.58 [ 0.30, 0.85]
0.37 [ 0.15, 0.58]
1.08 [ 0.82, 1.34]
0.34 [ 0.07, 0.61]
0.70 [ 0.40, 1.00]
1.32 [ 1.00, 1.63]

0.17 [−0.16, 0.50]
0.27 [−0.22, 0.75]
0.77 [ 0.41, 1.12]

0.40 [−0.14, 0.93]

0.74 [ 0.53, 0.96]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF &953"/+&30 FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�DFOUSP DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO 1&40�

5BCMB %���� .PEFMP MJOFBM EFM DPFКDJFOUF EF 4&90 	EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�DFOUSP
DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT
 FO GVODJ³O EF 104."4�

*�HH, HKU7Q`KmH� 4 a1sP � R Y xSPaJ�a- /�i� 4 `2bm*R- r2B;?ib 4 Rfbi/Xa1sP�kV

*Q277B+B2Mib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV @yXkkykj3 yXy9jkk9 @8XyN8 3XN32@y8
xSPaJ�a yXyydk39 yXy9jNjR yXRee yX3d

_2bB/m�H bi�M/�`/ 2``Q`, kXk8N QM Rd /2;`22b Q7 7`22/QK
JmHiBTH2 _@b[m�`2/, yXyyReR8- �/Dmbi2/ _@b[m�`2/, @yXy8dRR
6@bi�iBbiB+, yXykd9N QM R �M/ Rd .6- T@p�Hm2, yX3dyj
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5BCMB %���� .PEFMP MJOFBM EFM DPFКDJFOUF EF :&"3 	EF MBT SFHSFTJPOFT MPH­TUJDBT *OUSB�DFOUSP
DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT
 FO GVODJ³O EF 104."4�

*�HH, HKU7Q`KmH� 4 xu1ye � R Y xSPaJ�a- /�i� 4 `2bm*R- r2B;?ib 4 Rfbi/Xxu1ye�kV

*Q277B+B2Mib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV yX9jkj yXRdNy kX9R8 yXykdj
xSPaJ�a @yXRkeN yXkj8y @yX89y yX8Nek

_2bB/m�H bi�M/�`/ 2``Q`, kjXR3 QM Rd /2;`22b Q7 7`22/QK
JmHiBTH2 _@b[m�`2/, yXyRe3e- �/Dmbi2/ _@b[m�`2/, @yXy9yNd
6@bi�iBbiB+, yXkNRe QM R �M/ Rd .6- T@p�Hm2, yX8Nek

5BCMB %���� .PEFMP MJOFBM EFM DPFКDJFOUF EF &%"% 	EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�DFOUSP
DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT
 FO GVODJ³O EF 104."4�

*�HH, HKU7Q`KmH� 4 x1.8y � R Y xSPaJ�a- /�i� 4 `2bm*R- r2B;?ib 4 Rfbi/Xx1.8y�kV

*Q277B+B2Mib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV @yXdjkdk yXydkd9 @RyXydj RXjN2@y3
xSPaJ�a yXyRNNk yXyd999 yXke3 yXdNk

_2bB/m�H bi�M/�`/ 2``Q`, RkXR3 QM Rd /2;`22b Q7 7`22/QK
JmHiBTH2 _@b[m�`2/, yXyy9RN8- �/Dmbi2/ _@b[m�`2/, @yXy89j3
6@bi�iBbiB+, yXydReR QM R �M/ Rd .6- T@p�Hm2, yXdNkk

5BCMB %���� .PEFMP MJOFBM EFM DPFКDJFOUF EF 1".&% 	EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�DFOUSP
DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT
 FO GVODJ³O EF 104."4�

*�HH, HKU7Q`KmH� 4 xS�J1. � R Y xSPaJ�a- /�i� 4 `2bm*R- r2B;?ib 4 Rfbi/XxS�J1.�kV

*Q277B+B2Mib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV @RXyek9 yXjRdj @jXj93 yXyyj3R
xSPaJ�a @yXj9dd yXj39e @yXNy9 yXjd3ek

_2bB/m�H bi�M/�`/ 2``Q`, kRXk QM Rd /2;`22b Q7 7`22/QK
JmHiBTH2 _@b[m�`2/, yXy983d- �/Dmbi2/ _@b[m�`2/, @yXyRyke
6@bi�iBbiB+, yX3Rdj QM R �M/ Rd .6- T@p�Hm2, yXjd3e
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5BCMB %���� .PEFMP MJOFBM EFM DPFКDJFOUF EF 1"&/' 	EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�DFOUSP
DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT
 FO GVODJ³O EF 104."4�

*�HH, HKU7Q`KmH� 4 xS�1L6 � R Y xSPaJ�a- /�i� 4 `2bm*R- r2B;?ib 4 Rfbi/XxS�1L6�kV

*Q277B+B2Mib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV yX8R9R yXky3R kX9dR yXyk99
xSPaJ�a @yXjk8N yXk8kd @RXk3N yXkR9e

_2bB/m�H bi�M/�`/ 2``Q`, R3Xyj QM Rd /2;`22b Q7 7`22/QK
JmHiBTH2 _@b[m�`2/, yXy3Nyd- �/Dmbi2/ _@b[m�`2/, yXyj893
6@bi�iBbiB+, RXeek QM R �M/ Rd .6- T@p�Hm2, yXkR9e

5BCMB %���� .PEFMP MJOFBM EFM DPFКDJFOUF EF &953"/+&30 	EF MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�DFOUSP DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT
 FO GVODJ³O EF 104."4�

*�HH, HKU1sh_�LC1_P � R Y xSPaJ�a- /�i� 4 `2bm*R- r2B;?ib 4 Rfbi/X1sh_�LC1_P�kV

*Q277B+B2Mib,
1biBK�i2 ai/X1``Q` x@p�Hm2 S`U=%x%V

UAMi2`+2TiV yXdRd9k yXRkye9 8XN9d RX8N2@y8
xSPaJ�a yXyRyyN yXRRjk3 yXy3N yXNj

_2bB/m�H bi�M/�`/ 2``Q`, jXjN8 QM Rd /2;`22b Q7 7`22/QK
JmHiBTH2 _@b[m�`2/, yXyyy9ee8- �/Dmbi2/ _@b[m�`2/, @yXy83jj
6@bi�iBbiB+, yXyydNj9 QM R �M/ Rd .6- T@p�Hm2, yXNjyR

%���� .JTTJOH EBUB FO MB WBSJBCMF $JHBSSJMMPT

%������ .PEFMP MPH­TUJDP TJNQMF�

3FTVMUBEPT EF MPT BO¡MJTJT EF MPT NJTTJOHT FO MB WBSJBCMF $*("33*--04 SFBMJ[BEPT DPO
MPT EBUPT EF DBEB DFOUSP N©EJDP JOEFQFOEJFOUFNFOUF
 EFOUSP EF DBEB DVBM TF IB BKVTUBEP VO
NPEFMP EF SFHSFTJ³O MPH­TUJDB TJNQMF
 TJO FGFDUPT BMFBUPSJPT�

;HKUK*A:�__AGGPa � xu1ye Y x1.8y Y xS�J1. Y xS�1L6-
/�i�4+2Mi`Q-7�KBHv4]#BMQKB�H]V
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-B 5BCMB %��� SFTVNF MPT DPFКDJFOUFT PCUFOJEPT FO EJDIPT BO¡MJTJT JOUSB�DFOUSP QBSB MBT
EJGFSFOUFT WBSJBCMFT KVOUP DPO TVT FSSPSFT FTU¡OEBS� " QBSUJS EF FTPT EBUPT
 QBSB DBEB VOP EF
MPT DPFКDJFOUFT IFNPT SFBMJ[BEP VO NFUB�BO¡MJTJT DPNCJOBOEP MPT SFTVMUBEPT EF UPEPT MPT
DFOUSPT DPO MB PQDJ³O ɔ.-ɕ
 5BCMB %��� Z TJHVJFOUFT� -PT SFTVMUBEPT
 BEFN¡T EF TFS NPTUSBEPT
OVN©SJDBNFOUF
 TPO NPTUSBEPT HS¡КDBNFOUF NFEJBOUF GPSFTU QMPUT
 'JHVSB %��� Z TJHVJFOUFT�

5BCMB %���� .FUBBO¡MJTJT EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT MPH­TUJDBT TJNQMFT JOUSB�DFOUSP
QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

`K�U`2bmC>0AMi2`-b2B4`2bmC>0bi/XAMi2`- K2i?Q/4]JG]- K2�bm`24]J.]V

_�M/QK@1772+ib JQ/2H UF 4 RNc i�m�k 2biBK�iQ`, JGV
HQ;GBF /2pB�M+2 �A* "A* �A*+

@kyXkd39 99Xe88R 99X88e3 9eX998d 98Xjye3

i�m�k U2biBK�i2/ �KQmMi Q7 iQi�H ?2i2`Q;2M2BivV, yXkeje Ua1 4 yXRk93V
A�k UiQi�H ?2i2`Q;2M2Biv f iQi�H p�`B�#BHBivV, d3X3yW
>�k UiQi�H p�`B�#BHBiv f b�KTHBM; p�`B�#BHBivV, 9Xdk

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 NNXNNey- T@p�H I XyyyR

6Bt2/@1772+ib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@RXNR8y yXR9eN @RjXyjk3 IXyyyR @kXkyjy @RXekdy
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RE Model

−6 −4 −2 0 2 4

Mean Difference

EAP3610
EAP3410
EAP3210
EAP3110
EAP2810
EAP2610
EAP2410
EAP2210
EAP2110
EAP1610
EAP1510
EAP1410
EAP1310
EAP1210
EAP0610
EAP0410
EAP0310
EAP0210
EAP0110

−2.00 [−2.72, −1.28]
−0.52 [−2.86,  1.83]
−2.57 [−3.68, −1.46]
−2.64 [−3.42, −1.85]
−2.12 [−2.66, −1.58]
−1.44 [−2.03, −0.86]
−1.25 [−1.98, −0.51]
−1.93 [−4.49,  0.64]
−1.58 [−2.58, −0.57]
−1.69 [−2.05, −1.33]
−0.73 [−1.19, −0.28]
−2.52 [−2.68, −2.35]
−1.80 [−2.46, −1.14]
−2.50 [−3.25, −1.75]
−2.47 [−3.00, −1.95]
−2.64 [−3.10, −2.18]
−1.58 [−2.05, −1.11]

 0.47 [−1.36,  2.30]
−2.29 [−2.77, −1.80]

−1.91 [−2.20, −1.63]

'JHVSB %���� 'PSFTU QMPU EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT MPH­TUJDBT TJNQMFT JOUSB�DFOUSP
QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF :&"3 PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�DFOUSP QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

`K�U`2bmC>0xu1ye-b2B4`2bmC>0bi/Xxu1ye- K2i?Q/4]JG]- K2�bm`24]J.]V

_�M/QK@1772+ib JQ/2H UF 4 RNc i�m�k 2biBK�iQ`, JGV
HQ;GBF /2pB�M+2 �A* "A* �A*+
eX8N9R kdXk3dd @NXR33j @dXkNN9 @3X9j3j

i�m�k U2biBK�i2/ �KQmMi Q7 iQi�H ?2i2`Q;2M2BivV, yXyy89 Ua1 4 yXyy89V
A�k UiQi�H ?2i2`Q;2M2Biv f iQi�H p�`B�#BHBivV, jkXe9W
>�k UiQi�H p�`B�#BHBiv f b�KTHBM; p�`B�#BHBivV, RX93

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 jkX893R- T@p�H 4 yXyR3N

6Bt2/@1772+ib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yXR3dy yXyjjR @8Xe8je IXyyyR @yXk8R3 @yXRkkk
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RE Model

−1.5 −1 −0.5 0 0.5 1

Mean Difference

EAP3610
EAP3410
EAP3210
EAP3110
EAP2810
EAP2610
EAP2410
EAP2210
EAP2110
EAP1610
EAP1510
EAP1410
EAP1310
EAP1210
EAP0610
EAP0410
EAP0310
EAP0210
EAP0110

−0.25 [−0.49, −0.02]
−0.50 [−1.05,  0.06]
−0.13 [−0.39,  0.14]
−0.09 [−0.42,  0.24]
−0.13 [−0.27,  0.02]
−0.28 [−0.47, −0.08]
−0.35 [−0.66, −0.04]
−0.07 [−0.74,  0.60]
−0.24 [−0.36, −0.12]
−0.23 [−0.50,  0.04]
−0.66 [−1.05, −0.26]
−0.19 [−0.33, −0.06]
−0.07 [−0.32,  0.18]
−0.04 [−0.38,  0.29]
−0.04 [−0.12,  0.04]
−0.03 [−0.37,  0.31]
−0.19 [−0.57,  0.20]
−0.76 [−1.16, −0.35]
−0.13 [−0.52,  0.27]

−0.19 [−0.25, −0.12]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF :&"3 PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�DFOUSP QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF &%"% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�DFOUSP QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

`K�U`2bmC>0x1.8y-b2B4`2bmC>0bi/Xx1.8y- K2i?Q/4]JG]- K2�bm`24]J.]V

_�M/QK@1772+ib JQ/2H UF 4 RNc i�m�k 2biBK�iQ`, JGV
HQ;GBF /2pB�M+2 �A* "A* �A*+

R9XNjNy ejX9kjk @k8X3d3y @kjXN3NR @k8XRk3y

i�m�k U2biBK�i2/ �KQmMi Q7 iQi�H ?2i2`Q;2M2BivV, yXyRRy Ua1 4 yXyy9yV
A�k UiQi�H ?2i2`Q;2M2Biv f iQi�H p�`B�#BHBivV, NyXdNW
>�k UiQi�H p�`B�#BHBiv f b�KTHBM; p�`B�#BHBivV, RyX3e

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 kR9XN8RN- T@p�H I XyyyR

6Bt2/@1772+ib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXyeRy yXyk89 kX9ykj yXyRej yXyRRk yXRRyd
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RE Model

−0.4 −0.2 0 0.1 0.3

Mean Difference

EAP3610
EAP3410
EAP3210
EAP3110
EAP2810
EAP2610
EAP2410
EAP2210
EAP2110
EAP1610
EAP1510
EAP1410
EAP1310
EAP1210
EAP0610
EAP0410
EAP0310
EAP0210
EAP0110

 0.18 [ 0.12,  0.25]
 0.13 [ 0.05,  0.20]
 0.11 [ 0.05,  0.17]
−0.01 [−0.09,  0.07]
−0.07 [−0.15, −0.00]

 0.14 [ 0.09,  0.20]
 0.16 [ 0.12,  0.21]

 0.02 [−0.05,  0.09]
−0.24 [−0.30, −0.18]

 0.17 [ 0.10,  0.25]
−0.04 [−0.11,  0.03]

 0.15 [ 0.09,  0.21]
−0.00 [−0.07,  0.06]
−0.00 [−0.07,  0.07]

 0.16 [ 0.10,  0.22]
 0.01 [−0.04,  0.07]
 0.15 [ 0.08,  0.22]
−0.02 [−0.11,  0.07]

 0.15 [ 0.05,  0.25]

 0.06 [ 0.01,  0.11]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF &%"% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�DFOUSP QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

5BCMB %���� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 1".&% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�DFOUSP QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

`K�U`2bmC>0xS�J1.-b2B4`2bmC>0bi/XxS�J1.- K2i?Q/4]JG]- K2�bm`24]J.]V

_�M/QK@1772+ib JQ/2H UF 4 RNc i�m�k 2biBK�iQ`, JGV
HQ;GBF /2pB�M+2 �A* "A* �A*+
yXeeNR RkXRj3e kXeeR3 9X88yd jX9RR3

i�m�k U2biBK�i2/ �KQmMi Q7 iQi�H ?2i2`Q;2M2BivV, yXyyyy Ua1 4 yXyyNkV
A�k UiQi�H ?2i2`Q;2M2Biv f iQi�H p�`B�#BHBivV, yXyyW
>�k UiQi�H p�`B�#BHBiv f b�KTHBM; p�`B�#BHBivV, RXyy

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 RkXRj3j- T@p�H 4 yX39yy

6Bt2/@1772+ib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXykjk yXy9NR yX9dkk yXeje3 @yXydjR yXRRN8
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RE Model

−3 −2 −1 0 1 2

Mean Difference

EAP3610
EAP3410
EAP3210
EAP3110
EAP2810
EAP2610
EAP2410
EAP2210
EAP2110
EAP1610
EAP1510
EAP1410
EAP1310
EAP1210
EAP0610
EAP0410
EAP0310
EAP0210
EAP0110

 0.10 [−0.22, 0.41]
−0.52 [−1.28, 0.25]
 0.19 [−0.19, 0.57]
−0.01 [−0.19, 0.17]
 0.26 [−0.41, 0.92]
 0.35 [−0.20, 0.90]
−0.24 [−0.86, 0.38]
 0.09 [−0.74, 0.92]
 0.37 [−0.28, 1.02]
 0.16 [−0.52, 0.84]
−0.23 [−0.94, 0.48]
 0.00 [−0.23, 0.24]
 0.44 [−0.31, 1.18]
−0.12 [−0.51, 0.26]
 0.03 [−0.37, 0.43]
−0.11 [−0.54, 0.32]
 0.15 [−0.53, 0.84]
−1.12 [−2.52, 0.27]
 0.01 [−1.02, 1.03]

 0.02 [−0.07, 0.12]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 1".&% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�DFOUSP QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

5BCMB %����� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 1"&/' PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�DFOUSP QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

`K�U`2bmC>0xS�1L6-b2B4`2bmC>0bi/XxS�1L6- K2i?Q/4]JG]- K2�bm`24]J.]V

_�M/QK@1772+ib JQ/2H UF 4 RNc i�m�k 2biBK�iQ`, JGV
HQ;GBF /2pB�M+2 �A* "A* �A*+
9Xyj3e ReXj39y @9Xyddk @kXR339 @jXjkdk

i�m�k U2biBK�i2/ �KQmMi Q7 iQi�H ?2i2`Q;2M2BivV, yXyyR3 Ua1 4 yXyyd8V
A�k UiQi�H ?2i2`Q;2M2Biv f iQi�H p�`B�#BHBivV, 8XdNW
>�k UiQi�H p�`B�#BHBiv f b�KTHBM; p�`B�#BHBivV, RXye

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 ReX9dNy- T@p�H 4 yX88Nk

6Bt2/@1772+ib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yXRkj9 yXy9yN @jXyRe3 yXyyke @yXkyj8 @yXy9jk
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RE Model

−1.5 −1 −0.5 0 0.5 1 1.5

Mean Difference

EAP3610
EAP3410
EAP3210
EAP3110
EAP2810
EAP2610
EAP2410
EAP2210
EAP2110
EAP1610
EAP1510
EAP1410
EAP1310
EAP1210
EAP0610
EAP0410
EAP0310
EAP0210
EAP0110

−0.26 [−0.70,  0.18]
−0.24 [−0.72,  0.24]
 0.06 [−0.54,  0.66]
 0.01 [−0.50,  0.53]
−0.33 [−0.65, −0.00]
−0.44 [−0.92,  0.05]
−0.24 [−0.43, −0.06]

 0.25 [−0.55,  1.05]
−0.10 [−0.65,  0.44]
−0.06 [−0.32,  0.20]
−0.55 [−0.94, −0.15]
−0.06 [−0.26,  0.14]
−0.28 [−0.75,  0.18]
 0.13 [−0.40,  0.67]
−0.02 [−0.34,  0.30]
 0.02 [−0.51,  0.54]
−0.14 [−1.18,  0.90]
 0.00 [−0.16,  0.17]
−0.00 [−0.37,  0.37]

−0.12 [−0.20, −0.04]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 1"&/' PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
TJNQMFT JOUSB�DFOUSP QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

%������ .PEFMP MPH­TUJDP DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT�

3FTVMUBEPT EF MPT BO¡MJTJT EF MPT NJTTJOHT FO MB WBSJBCMF $*("33*--04 SFBMJ[BEPT DPO
MPT EBUPT EF DBEB DFOUSP N©EJDP JOEFQFOEJFOUFNFOUF
 EFOUSP EF DBEB DVBM TF IB BKVTUBEP VO
NPEFMP EF SFHSFTJ³O MPH­TUJDB DPO FGFDUPT BMFBUPSJPT QBSB MPT JOEJWJEVPT�

;HKKhJ"UK*A:�__AGGPa � xu1ye Y x1.8y Y xS�J1. Y xS�1L6 Y UR%A.V-
/�i�4+2Mi`Q- 7�KBHv4]#BMQKB�H]- _1JG46V

-B 5BCMB %���� SFTVNF MPT DPFКDJFOUFT PCUFOJEPT FO EJDIPT BO¡MJTJT JOUSB�DFOUSP QBSB MBT
EJGFSFOUFT WBSJBCMFT KVOUP DPO TVT FSSPSFT FTU¡OEBS� " QBSUJS EF FTPT EBUPT
 QBSB DBEB VOP
EF MPT DPFКDJFOUFT IFNPT SFBMJ[BEP VO NFUB�BO¡MJTJT DPNCJOBOEP MPT SFTVMUBEPT EF UPEPT
MPT DFOUSPT DPO MB PQDJ³O ɔ.-ɕ
 5BCMB %���� Z TJHVJFOUFT� -PT SFTVMUBEPT
 BEFN¡T EF TFS
NPTUSBEPT OVN©SJDBNFOUF
 TPO NPTUSBEPT HS¡КDBNFOUF NFEJBOUF GPSFTU QMPUT
 'JHVSB %��� Z
TJHVJFOUFT�

" DPOUJOVBDJ³ONPTUSBNPT FM SFTVMUBEP EFM NFUB�BO¡MJTJT EF MPT DPFКDJFOUFT PCUFOJEPT FO
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MPT BO¡MJTJT JOUSB�DFOUSP DPO FGFDUPT BMFBUPSJPT
 Z MPT SFQSFTFOUBNPT HS¡КDBDBNFOUF NFEJBOUF
GPSFTU QMPUT�

5BCMB %����� .FUBBO¡MJTJT EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�DFOUSP DPO
FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

`K�U`2bmCR0AMi2`-b2B4`2bmCR0bi/XAMi2`- K2i?Q/4]JG]- K2�bm`24]J.]V

_�M/QK@1772+ib JQ/2H UF 4 RNc i�m�k 2biBK�iQ`, JGV
HQ;GBF /2pB�M+2 �A* "A* �A*+

@8yXe98k j8Xj9yN Ry8XkNy9 RydXRdNj RyeXy9y9

i�m�k U2biBK�i2/ �KQmMi Q7 iQi�H ?2i2`Q;2M2BivV, kXkR9j Ua1 4 RXd8NRV
A�k UiQi�H ?2i2`Q;2M2Biv f iQi�H p�`B�#BHBivV, 9RX9NW
>�k UiQi�H p�`B�#BHBiv f b�KTHBM; p�`B�#BHBivV, RXdR

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 9RXjjyj- T@p�H 4 yXyyR9

6Bt2/@1772+ib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@RjXyd8e yX8d3y @kkXekyj IXyyyR @R9Xky3e @RRXN9kd

5BCMB %����� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF :&"3 PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�DFOUSP DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO$*("33*--04�

`K�U`2bmCR0xu1ye-b2B4`2bmCR0bi/Xxu1ye- K2i?Q/4]JG]- K2�bm`24]J.]V

_�M/QK@1772+ib JQ/2H UF 4 RNc i�m�k 2biBK�iQ`, JGV
HQ;GBF /2pB�M+2 �A* "A* �A*+

@ekXkeej NyXd9ke Rk3X8jk8 RjyX9kR9 RkNXk3k8

i�m�k U2biBK�i2/ �KQmMi Q7 iQi�H ?2i2`Q;2M2BivV, jNXk3j3 Ua1 4 RjXkjN8V
A�k UiQi�H ?2i2`Q;2M2Biv f iQi�H p�`B�#BHBivV, N3XejW
>�k UiQi�H p�`B�#BHBiv f b�KTHBM; p�`B�#BHBivV, djXy3

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 83RXeddd- T@p�H I XyyyR

6Bt2/@1772+ib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@eXyd9k RX9eey @9XR9j9 IXyyyR @3XN9d8 @jXkyyN



"1�/%*$& %� %&5"--&4 %& -04 .0%&-04 %& 3&(3&4*�/ ���

RE Model

−30 −20 −10 0 10 20

Mean Difference

EAP3610
EAP3410
EAP3210
EAP3110
EAP2810
EAP2610
EAP2410
EAP2210
EAP2110
EAP1610
EAP1510
EAP1410
EAP1310
EAP1210
EAP0610
EAP0410
EAP0310
EAP0210
EAP0110

 −2.58 [−12.53,   7.36]
  2.37 [ −7.27,  12.01]

−11.42 [−15.25,  −7.59]
−12.76 [−16.06,  −9.46]
−12.87 [−16.54,  −9.20]
−15.39 [−21.29,  −9.49]
−14.97 [−25.20,  −4.73]
−10.32 [−23.16,   2.52]
−18.73 [−25.81, −11.64]
−15.88 [−19.12, −12.65]
−15.26 [−19.50, −11.02]
−16.15 [−17.98, −14.33]
−12.36 [−14.72,  −9.99]
−16.26 [−21.22, −11.30]
−12.13 [−14.82,  −9.43]
−13.46 [−15.97, −10.94]
−10.63 [−12.93,  −8.34]
 −9.32 [−16.39,  −2.24]
−12.15 [−14.62,  −9.68]

−13.08 [−14.21, −11.94]

'JHVSB %���� 'PSFTU QMPU EF MPT *OUFSDFQUPT EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�DFOUSP DPO FGFDUPT
BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

5BCMB %����� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF &%"% PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�DFOUSP DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO$*("33*--04�

`K�U`2bmCR0x1.8y-b2B4`2bmCR0bi/Xx1.8y- K2i?Q/4]JG]- K2�bm`24]J.]V

_�M/QK@1772+ib JQ/2H UF 4 RNc i�m�k 2biBK�iQ`, JGV
HQ;GBF /2pB�M+2 �A* "A* �A*+

@yXR9ey kXN9j3 9XkNkR eXR3Ry 8Xy9kR

i�m�k U2biBK�i2/ �KQmMi Q7 iQi�H ?2i2`Q;2M2BivV, y Ua1 4 yXyjeyV
A�k UiQi�H ?2i2`Q;2M2Biv f iQi�H p�`B�#BHBivV, yXyyW
>�k UiQi�H p�`B�#BHBiv f b�KTHBM; p�`B�#BHBivV, RXyy

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 kXN9j3- T@p�H 4 RXyyyy

6Bt2/@1772+ib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#

yXyNkd yXy3yj RXR8jN yXk938 @yXye9d yXk8yR
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RE Model

−25 −20 −15 −10 −5 0 5

Mean Difference

EAP3610
EAP3410
EAP3210
EAP3110
EAP2810
EAP2610
EAP2410
EAP2210
EAP2110
EAP1610
EAP1510
EAP1410
EAP1310
EAP1210
EAP0610
EAP0410
EAP0310
EAP0210
EAP0110

 −6.03 [−10.54,  −1.51]
 −4.75 [ −7.34,  −2.16]
 −1.42 [ −2.41,  −0.43]
 −0.69 [ −1.97,   0.59]

 −1.77 [ −2.82,  −0.73]
−15.12 [−17.53, −12.71]
−13.39 [−17.28,  −9.49]

 −2.13 [ −5.52,   1.25]
−16.34 [−18.49, −14.20]
−16.56 [−20.15, −12.97]
−15.35 [−19.37, −11.33]
−15.87 [−18.23, −13.52]

 −0.51 [ −1.35,   0.34]
 −0.79 [ −2.45,   0.87]

 −1.54 [ −2.08,  −0.99]
 −1.60 [ −3.30,   0.10]
 −1.51 [ −3.12,   0.11]

 −1.77 [ −3.42,  −0.12]
 −0.73 [ −2.36,   0.89]

 −6.07 [ −8.95,  −3.20]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF :&"3 FO MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�DFOUSP
DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

5BCMB %����� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 1".&% EF MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�
DFOUSP DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

`K�U`2bmCR0xS�J1.-b2B4`2bmCR0bi/XxS�J1.- K2i?Q/4]JG]- K2�bm`24]J.]V

_�M/QK@1772+ib JQ/2H UF 4 RNc i�m�k 2biBK�iQ`, JGV
HQ;GBF /2pB�M+2 �A* "A* �A*+

@jdXR9yk kjXy9jd d3Xk3y9 3yXReNj dNXyjy9

i�m�k U2biBK�i2/ �KQmMi Q7 iQi�H ?2i2`Q;2M2BivV, y Ua1 4 yXRde9V
A�k UiQi�H ?2i2`Q;2M2Biv f iQi�H p�`B�#BHBivV, yXyyW
>�k UiQi�H p�`B�#BHBiv f b�KTHBM; p�`B�#BHBivV, RXyy

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 kjXy9jd- T@p�H 4 yXR33N

6Bt2/@1772+ib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yXR9e8 yXk9j9 @yXeyky yX89dk @yXekje yXjjy8
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RE Model

−1.5 −0.5 0.5 1 1.5

Mean Difference

EAP3610
EAP3410
EAP3210
EAP3110
EAP2810
EAP2610
EAP2410
EAP2210
EAP2110
EAP1610
EAP1510
EAP1410
EAP1310
EAP1210
EAP0610
EAP0410
EAP0310
EAP0210
EAP0110

 0.22 [−0.46, 0.90]
 0.20 [−0.43, 0.82]
 0.10 [−0.39, 0.60]
 0.04 [−0.66, 0.74]
−0.02 [−0.66, 0.62]
 0.14 [−0.71, 0.99]
 0.20 [−0.58, 0.98]
−0.14 [−0.82, 0.55]
−0.28 [−1.30, 0.73]
 0.24 [−1.00, 1.48]
 0.07 [−1.06, 1.21]
 0.36 [−0.59, 1.31]
 0.01 [−0.49, 0.52]
 0.09 [−0.61, 0.79]
 0.20 [−0.37, 0.77]
 0.08 [−0.45, 0.62]
 0.27 [−0.34, 0.87]
−0.20 [−0.96, 0.56]
 0.17 [−0.70, 1.04]

 0.09 [−0.06, 0.25]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF &%"% FO MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�DFOUSP
DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO $*("33*--04�

5BCMB %����� .FUBBO¡MJTJT EF MPT DPFКDJFOUFT EF 1"&/' PCUFOJEPT FO MBT SFHSFTJPOFT MPH­TUJDBT
JOUSB�DFOUSP DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO$*("33*--04�

`K�U`2bmCR0xS�1L6-b2B4`2bmCR0bi/XxS�1L6- K2i?Q/4]JG]- K2�bm`24]J.]V

_�M/QK@1772+ib JQ/2H UF 4 RNc i�m�k 2biBK�iQ`, JGV
HQ;GBF /2pB�M+2 �A* "A* �A*+

@jkX9Ney kyX8Rk8 e3XNNkR dyX33Ry eNXd9kR

i�m�k U2biBK�i2/ �KQmMi Q7 iQi�H ?2i2`Q;2M2BivV, yXRN9N Ua1 4 yXjRddV
A�k UiQi�H ?2i2`Q;2M2Biv f iQi�H p�`B�#BHBivV, ReXRNW
>�k UiQi�H p�`B�#BHBiv f b�KTHBM; p�`B�#BHBivV, RXRN

h2bi 7Q` >2i2`Q;2M2Biv,
ZU/7 4 R3V 4 kRX88kN- T@p�H 4 yXk8k9

6Bt2/@1772+ib,
2biBK�i2 b2 xp�H Tp�H +BXH# +BXm#
@yX8eNe yXke8j @kXR9dy yXyjR3 @RXy3Ne @yXy9Ne
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RE Model

−10 −5 0 5 10

Mean Difference

EAP3610
EAP3410
EAP3210
EAP3110
EAP2810
EAP2610
EAP2410
EAP2210
EAP2110
EAP1610
EAP1510
EAP1410
EAP1310
EAP1210
EAP0610
EAP0410
EAP0310
EAP0210
EAP0110

−2.41 [−5.54,  0.73]
−4.73 [−8.02, −1.44]

 0.14 [−1.19,  1.48]
 0.07 [−0.65,  0.79]
 3.01 [−0.98,  7.01]
 2.08 [−1.92,  6.08]
 0.97 [−5.36,  7.30]
−1.10 [−5.27,  3.06]
−0.77 [−5.37,  3.83]
−1.39 [−6.20,  3.42]
 0.21 [−5.23,  5.64]
−0.80 [−2.84,  1.25]
 2.42 [−0.15,  4.99]
−1.97 [−4.08,  0.14]
−0.18 [−1.96,  1.61]
−0.84 [−2.90,  1.23]
 0.64 [−2.24,  3.53]
−0.79 [−5.78,  4.20]
 1.96 [−2.27,  6.19]

−0.15 [−0.62,  0.33]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 1".&% FO MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�DFOUSP
DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO $*("33*--04�
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RE Model

−15 −10 −5 0 5 10 15

Mean Difference

EAP3610
EAP3410
EAP3210
EAP3110
EAP2810
EAP2610
EAP2410
EAP2210
EAP2110
EAP1610
EAP1510
EAP1410
EAP1310
EAP1210
EAP0610
EAP0410
EAP0310
EAP0210
EAP0110

−4.97 [−10.27,  0.32]
−2.01 [ −4.17,  0.15]
−0.03 [ −2.22,  2.16]
 0.29 [ −1.75,  2.32]
−1.79 [ −3.33, −0.25]
−1.82 [ −7.42,  3.77]
−0.68 [ −3.37,  2.01]
 0.92 [ −2.99,  4.84]

 5.54 [ −1.29, 12.37]
−1.08 [ −3.91,  1.75]
−0.63 [ −4.03,  2.76]
−0.54 [ −2.13,  1.04]
−1.59 [ −3.22,  0.03]
 1.33 [ −1.35,  4.01]
−1.69 [ −3.34, −0.04]
−0.76 [ −3.51,  1.98]
−0.32 [ −4.61,  3.98]
 0.12 [ −0.56,  0.79]
 0.22 [ −1.33,  1.77]

−0.57 [ −1.09, −0.05]

'JHVSB %���� 'PSFTU QMPU EF MPT DPFКDJFOUFT EF 1"&/' FO MBT SFHSFTJPOFT MPH­TUJDBT JOUSB�DFOUSP
DPO FGFDUPT BMFBUPSJPT EF MPT JOEJWJEVPT QBSB MB PEET EF NJTTJOHT FO $*("33*--04�
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" DPOUJOVBDJ³O BEKVOUBNPT JOGPSNBDJ³O BEJDJPOBM 	FWFOUP JOJDJBM
 FWFOUP КOBM
 OºNFSP
EF PDVSSFODJBT EF DBEB QBS
 UJFNQP EF FYQPTJDJ³O BM SJFTHP
 *3 Z FM *$��� EF *3
 EF MPT BO¡MJTJT
EF TFDVFODJBT EF FWFOUPT SFBMJ[BEPT FO MB UFTJT� B
 VUJMJ[BOEP EBUPT DPO GFDIBT DPNQMFUBT

C
 VUJMJ[BOEP EBUPT DPO GFDIBT USVODBEBT Z D
 TJNVMBOEP GFDIBT USVODBEBT B QBSUJS EF EBUPT
DPO GFDIBT DPNQMFUBT� -PT EBUPT USVODBEPT IBO TJEP JNQVUBEPT EF EPT NPEPT� BTJHOBOEP
MB NJTNB QSPCBCJMJEBE B UPEBT MBT TFDVFODJBT QPTJCMFT Z BTJHOBOEP QSPCBCJMJEBEFT B QSJPSJ
QSPQPSDJPOBMFT B MBT GSFDVFODJBT DBMDVMBEBT DPO MPT EBUPT JOUFSBOVBMFT�

&O UPEPT MPT DBTPT T³MP NPTUSBNPT MPT �� QBSFT P USJQMFUFT DPO NBZPS *3 Z DPO BM NFOPT �
PDVSSFODJBT� -PT JOUFSWBMPT EF DPOКBO[B
 *$
 IBO TJEP DBMDVMBEPT VUJMJ[BOEP FM N©UPEP FYBDUP
EF 1PJTTPO
 &DVBDJ³O ��� EFM "QBSUBEP �����
 UBOUP QBSB MPT EBUPT DPO GFDIBT FYBDUBT DPNP
QBSB MPT EBUPT USVODBEPT� /P TF IB UFOJEP FO DVFOUB FM FSSPS JOUSPEVDJEP QPS FM QSPDFTP EF
JNQVUBDJ³O�
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-B 5BCMB &�� NVFTUSB JOGPSNBDJ³O EFUBMMBEB EF MPT BO¡MJTJT EFM "QBSUBEP ������� QBSB MPT
QBSFT EF FWFOUPT DPOTFDVUJWPT DPO NBZPS *3
 DBMDVMBEPT VUJMJ[BOEP GFDIBT DPNQMFUBT� 7FNPT
DPNP FM EJBHO³TUJDP 	BM NFOPT VOB WF[
 FO VOB NJTNB QFSTPOB EF "5&30@1&3 TFHVJEP FO
DVBMRVJFS NPNFOUP EF VO EJBHO³TUJDP 53�-*1*%04 UJFOF VO *3 EF ����� DBTPT QPS DBEB ����
QFSTPOBT�B±P
 DPO VO *$��� FOUSF ���� Z ������

5BCMB &��� *OGPSNBDJ³O EF MPT QBSFT EF FWFOUPT DPOTFDVUJWPT DPO NBZPS *3 	PDVSSFODJBT QPS
DBEB ���� QFSTPOBT�B±P

 DBMDVMBEPT VUJMJ[BOEP GFDIBT DPNQMFUBT�

'SPN 5P $BTPT 5JFNQP *3 *$

"5&30@1&3 53�-*1*%04 �� ������ ����� 	����
�����

%*"#&5&4 53�-*1*%04 ���� �������� ����� 	����
����

)5" 53�-*1*%04 ����� ��������� ����� 	����
����

$"3%@*42 )5" ���� �������� ����� 	����
����

*/4'@$"3% "33*5.*"4 ��� �������� ����� 	��
����

0#&4*%"% 53�-*1*%04 ���� ��������� ����� 	����
����

"33*5.*"4 )5" ���� �������� ����� 	��
����
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����
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����
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����
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-B 5BCMB &�� NVFTUSB JOGPSNBDJ³O EFUBMMBEB EF MPT BO¡MJTJT EFM "QBSUBEP ������� QBSB
MPT QBSFT EF FWFOUPT
 UBOUP DPOTFDVUJWPT DPNP OP DPOTFDVUJWPT
 DPO NBZPS *3
 DBMDVMBEPT
VUJMJ[BOEP GFDIBT DPNQMFUBT�

5BCMB &��� *OGPSNBDJ³O EF MPT QBSFT EF FWFOUPT DPOTFDVUJWPT Z OP DPOTFDVUJWPT 	PDVSSFODJBT
QPS DBEB ���� QFSTPOBT�B±P

 DBMDVMBEPT VUJMJ[BOEP GFDIBT DPNQMFUBT�
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-B 5BCMB &�� NVFTUSB JOGPSNBDJ³O EFUBMMBEB EF MPT BO¡MJTJT EFM "QBSUBEP ������� QBSB
MPT USJQMFUFT EF FWFOUPT
 UBOUP DPOTFDVUJWPT DPNP OP DPOTFDVUJWPT
 DBMDVMBEPT VUJMJ[BOEP
GFDIBT DPNQMFUBT� 7FNPT DPNP FM EJBHO³TUJDP 	BM NFOPT VOB WF[
 FO VOB NJTNB QFSTPOB
EF %*"#&5&4 TFHVJEP FO DVBMRVJFS NPNFOUP EF PUSP EJBHO³TUJDP %*"#&5&4 Z MVFHP EF
53"45-*1*%04 UJFOF VO *3 EF ������ DBTPT QPS DBEB ���� QFSTPOBT�B±P
 DPO VO *$��� FOUSF
���� B ������

5BCMB &��� *OGPSNBDJ³O EF MPT USJQMFUFT EF FWFOUPT UBOUP DPOTFDVUJWPT DPNP OP DPOTFDVUJWPT
	PDVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P

 DBMDVMBEPT VUJMJ[BOEP GFDIBT DPNQMFUBT�

&� &� &� $BTPT 5JFNQP *3 *$
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-B 5BCMB &�� NVFTUSB JOGPSNBDJ³O EFUBMMBEB EF MPT BO¡MJTJT EFM "QBSUBEP ������� QBSB
MPT QBSFT EF FWFOUPT
 UBOUP DPOTFDVUJWPT DPNP OP DPOTFDVUJWPT� -PT D¡MDVMPT TF IB SFBMJ[BEP
TJNVMBOEP GFDIBT USVODBEBT B QBSUJS EF MBT PSJHJOBMFT Z BTJHOBOEP MB NJTNB QSPCBCJMJEBE EF
PDVSSFODJB B UPEBT MBT TFDVFODJBT QPTJCMFT�

5BCMB &��� *OGPSNBDJ³O EF MPT QBSFT EF FWFOUPT DPOTFDVUJWPT Z OP DPOTFDVUJWPT DPO TJNVMBDJ³O
EF MB GFDIB USVODBEB F JNQVUBDJ³O FRVJQSPCBCMF 	PDVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P
�

'SPN 5P $BTPT 5JFNQP *3 *$
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-B 5BCMB &�� NVFTUSB JOGPSNBDJ³O EFUBMMBEB EF MPT BO¡MJTJT EFM "QBSUBEP ������� QBSB
MPT QBSFT EF FWFOUPT
 UBOUP DPOTFDVUJWPT DPNP OP DPOTFDVUJWPT� -PT D¡MDVMPT TF IB SFBMJ[BEP
TJNVMBOEP GFDIBT USVODBEBT B QBSUJS EF MBT PSJHJOBMFT Z BTJHOBOEP B MBT TFDVFODJBT DBOEJEBUBT
QSPCBCJMJEBEFT EF PDVSSFODJB QSPQPSDJPOBMFT B MBT GSFDVFODJBT PCUFOJEBT QSFWJBNFOUF EF MPT
QBSFT EF FWFOUPT JOUFSBOVBMFT�

5BCMB &��� *OGPSNBDJ³O EF MPT QBSFT EF FWFOUPT DPOTFDVUJWPT Z OP DPOTFDVUJWPT DPO TJNVMBDJ³O
EF MB GFDIB USVODBEB F JNQVUBDJ³O DPO QSPCBCJMJEBE JOUFSBOVBM 	PDVSSFODJBT QPS DBEB ����
QFSTPOBT�B±P
�

'SPN 5P $BTPT 5JFNQP *3 *$
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����

"33*5.*"4 )5" ������� �������� ����� 	����
����

"33*5.*"4 53�-*1*%04 ������� �������� ����� 	����
����

"5&30@1&3 "33*5.*"4 ���� ������ ����� 	����
����

"-$0)0- 53�-*1*%04 ������ �������� ����� 	����
����

"5&30@1&3 )5" ���� ������ ����� 	����
����

7"-76-01" 53�-*1*%04 ������ �������� ����� 	����
����

7"-76-01" )5" ������ �������� ����� 	����
����

7"-76-01" "33*5.*"4 ������ �������� ����� 	��
����

"-$0)0- )5" ������ �������� ����� 	����
����

)5" 0#&4*%"% �������� ��������� ����� 	����
����

*/4'@$"3% 53�-*1*%04 ������ �������� ����� 	����
����

5"#"26*4.0 53�-*1*%04 ������� �������� ����� 	��
����




"1�/%*$& &� %&5"--&4 %&- "/�-*4*4 %& 4&$6&/$*"4 %& &7&/504 ���

-B 5BCMB &�� NVFTUSB JOGPSNBDJ³O EFUBMMBEB EF MPT BO¡MJTJT EFM "QBSUBEP ������� QBSB MPT
USJQMFUFT EF FWFOUPT
 UBOUP DPOTFDVUJWPT DPNP OP DPOTFDVUJWPT� -PT D¡MDVMPT TF IB SFBMJ[BEP
TJNVMBOEP GFDIBT USVODBEBT B QBSUJS EF MBT PSJHJOBMFT Z BTJHOBOEP MB NJTNB QSPCBCJMJEBE EF
PDVSSFODJB B UPEBT MBT TFDVFODJBT QPTJCMFT�

5BCMB &��� *OGPSNBDJ³O EF MPT USJQMFUFT EF FWFOUPT TJNVMBOEP GFDIBT USVODBEBT Z DPO
JNQVUBDJ³O FRVJQSPCBCMF 	PDVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P
�

&� &� &� $BTPT 5JFNQP *3 *$
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-B 5BCMB &�� NVFTUSB JOGPSNBDJ³O EFUBMMBEB EF MPT BO¡MJTJT EFM "QBSUBEP ������� QBSB MPT
USJQMFUFT EF FWFOUPT
 UBOUP DPOTFDVUJWPT DPNP OP DPOTFDVUJWPT� -PT D¡MDVMPT TF IB SFBMJ[BEP
TJNVMBOEP GFDIBT USVODBEBT B QBSUJS EF MBT PSJHJOBMFT Z BTJHOBOEP B MBT TFDVFODJBT DBOEJEBUBT
QSPCBCJMJEBEFT EF PDVSSFODJB QSPQPSDJPOBMFT B MBT GSFDVFODJBT PCUFOJEBT QSFWJBNFOUF EF MPT
QBSFT EF FWFOUPT JOUFSBOVBMFT�

5BCMB &��� *OGPSNBDJ³O EF MPT USJQMFUFT EF FWFOUPT TJNVMBOEP GFDIBT USVODBEBT Z DPO
JNQVUBDJ³O DPO QSPCBCJMJEBE JOUFSBOVBM 	PDVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P
�
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-B 5BCMB &�� NVFTUSB JOGPSNBDJ³O EFUBMMBEB EF MPT BO¡MJTJT EFM "QBSUBEP ������� QBSB
MPT QBSFT EF FWFOUPT
 UBOUP DPOTFDVUJWPT DPNP OP DPOTFDVUJWPT� -PT D¡MDVMPT TF IB SFBMJ[BEP
VUJMJ[BOEP MBT WBSJBCMFT RVF BQBSFDFO SFDPHJEBT FO MB CBTF EF EBUPT DPO MB GFDIB USVODBEB
Z BTJHOBOEP MB NJTNB QSPCBCJMJEBE EF PDVSSFODJB B UPEBT MBT TFDVFODJBT QPTJCMFT� 4³MP TF
NVFTUSBO MPT SFTVMUBEPT QBSB MPT QBSFT DPO BM NFOPT � PDVSSFODJBT Z FO MPT RVF FM FWFOUP
JOJDJBM Z КOBM TPO EF EJTUJOUP UJQP�

5BCMB &��� *OGPSNBDJ³O EF MPT QBSFT EF FWFOUPT DPOTFDVUJWPT Z OP DPOTFDVUJWPT DPO GFDIBT
USVODBEBT F JNQVUBDJ³O FRVJQSPCBCMF 	PDVSSFODJBT QPS DBEB ���� QFSTPOBT�B±P
� 4F IBO
FYDMVJEP MPT QBSFT FO MPT RVF FM FWFOUP JOJDJBM Z КOBM TPO EFM NJTNP UJQP�
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USJQMFUFT EF FWFOUPT
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VUJMJ[BOEP MBT WBSJBCMFT RVF BQBSFDFO SFDPHJEBT FO MB CBTF EF EBUPT DPO MB GFDIB USVODBEB Z
BTJHOBOEP MB NJTNB QSPCBCJMJEBE EF PDVSSFODJB B UPEBT MBT TFDVFODJBT QPTJCMFT� &O FTUF DBTP
OP TF IBO FYDMVJEP USJQMFUFT DPO SFQFUJDJ³O EF FWFOUPT�

5BCMB &��� *OGPSNBDJ³O EF MPT USJQMFUFT EF FWFOUPT DPO GFDIBT USVODBEBT F JNQVUBDJ³O
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" DPOUJOVBDJ³O JODMVJNPT VO SFTVNFO EF MPT D³EJHPT N¡T JNQPSUBOUFT VUJMJ[BEPT FO
FTUB UFTJT QBSB USBOTGPSNBS MPT EBUPT Z DBMDVMBS MBT TFDVFODJBT EF NPEP FКDJFOUF� &TUF D³EJHP
FT T³MP VOB QFRVF±B QBSUF EF MBT N¡T EF ���� M­OFBT RVF IBO TJEP OFDFTBSJBT QBSB DBSHBS

MJNQJBS
 USBOTGPSNBS
 DBMDVMBS
 HVBSEBS Z SFQSFTFOUBS HS¡КDBNFOUF MPT EBUPT� &TQFDJBMNFOUF
MBCPSJPTP IB TJEP FM QSPDFTP EF FYQMPSBDJ³O Z SFQBSBDJ³O EF FSSPSFT�

1BSB SFBMJ[BS MB UFTJT IFNPT VUJMJ[BEP MBT MJCSFS­BT� EBUB�UBCMF
 PQFOYMTY
 MVCSJEBUF

NJDSPCFODINBSL
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 MVCSJEBUF
 NJDSPCFODINBSL
 DPXQMPU
 TDBMFT
 GSBDUJPOBM
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$³EJHP '��� 5SBOTGPSNBDJ³O EF GPSNBUP 8JEF B -POH EF MBT DPMVNOBT DVZP OPNCSF DPOUJFOF
FM B±P�

O AMTmi, UlM� HŌM2� T�`� +�/� A.V
O A.- o�`�R- o�`�k- o�`�j-XXX -o�`"nv2�`R- o�`"nv2�`k- o�`"nv2�`j-XXX
O PmiTmi, UlM� T�`� +�/� A. v �ƛQV
O A.- u1�_- o�`�R- o�`�k- o�`�j-XXX - o�`"R- o�`"k- o�`"j
O S�`� KBMBKBx�` 2H +QMbmKQ /2 K2KQ`B� H22KQb HQb /�iQb 2M #HQ[m2b /2 i�K�ƛQ

`2/m+B/Q v b2 p�M �HK�+2M�M/Q HQb `2bmHi�/Qb BMi2`K2/BQb 2M 2H /Bb+Q /m`QX1!

O G2+im`� /2 HQb /�iQb +QKT`BKB/Qb 2M 7Q`K�iQ *aoX
Kv I@ 7`2�/U]dx 2 @v @#bQy @bQ `2/mtXdx]-bi`BM;b�b6�+iQ`b46-M�Xbi`BM;b4+U]]-]L�]VV
O :m�`/� /�iQb 2M 7Q`K�iQ 7bi T�`� �++2bQ `{TB/Q � /Bb+Q
r`Bi2X7biUKv-]iQ/QrB/2X7bi]-3yV
HBM2�b I@ kk9jky O LǗ iQi�H /2 HŌM2�b
+�+?Q I@ 8ey3 O h�K�ƛQ /2 +�/� #HQ[m2
p2+2b I@ +2BHBM;UHBM2�bf+�+?QV O LǗ p2+2b [m2 `2TBiQ 2H #m+H2X U9yV
MQK#`2b I@ M�K2bU7`2�/U]dx 2 @v @#bQy @bQ mMQ/QbrB/2Xdx]- 2M+Q/BM;4]lh6@3]-

bi`BM;b�b6�+iQ`b46-M�Xbi`BM;b4+U]]- ]L�]VVV1!

O 1HBKBM� i2tiQ BM/2b2�/Q /2 HQb MQK#`2bX
MQK#`2b I@ ;bm#U]Un"ALV\nPE]-]]-MQK#`2bV
O ambiBimvQ 2M HQb MQK#`2b 2H +�`�+i2` ]n] TQ` ]ƛ] /2H�Mi2 /2 H� 72+?�X
M2rM�K2b I@ bm#U]nUky(y@N)(y@N)V0]-]ƛ$$R] -MQK#`2bV
O *QHmKM�b [m2 p�KQb � i`�Mb7Q`K�`
K2�bm`2n+QHb I@ ;`2TU]ƛky(y@N)(y@N)0]-M2rM�K2b- p�Hm2 4 h V
O "�``� /2 T`Q;`2bQ
T# I@ itiS`Q;`2bb"�`UKBM 4 y- K�t 4 p2+2b- bivH2 4 jV

7Q`UBi2` BM y,Up2+2b@RVV &
b2ihtiS`Q;`2bb"�`UT#- Bi2`V O �+im�HBx� #�``� T`Q;`2bQ
KvI@ `2�/X7biU]iQ/QrB/2X7bi]- 7`QK4RYUBi2` +�+?QV- iQ4UBi2` +�+?QVY+�+?Q-

�bX/�i�Xi�#H2 4 hV1!

b2iM�K2bUKv- M2rM�K2b V O ambiBimvQ ]n] TQ` ƛ �Mi2 72+?�X
Kv(- `M ,4 b2[nH2MUXLV) O �ƛ�/Q BM/B+2 ȯMB+Q T�`� Hm2;Q mMB`
O h`�Mb7Q`K� � HQM; H�b p�`B�#H2b +QM 72+?�X A;MQ`� 2H `2biQX
H�`;Q I@ K2HiUKv- B/Xp�`b 4 ]`M]- K2�bm`2Xp�`b 4 K2�bm`2n+QHbV
O .BpB/Q HQb MQK#`2bn72+?� 2M /Qb +QHmKM�b, MQK#`2 v 72+?�
H�`;Q(- +U]p�`B�#H2]- ]u1�_]V ,4 ibi`bTHBiUp�`B�#H2- ]ƛ]V)
O *QMpB2`iQ HQb MQK#`2b � 7�+iQ`2b 2M 2H KBbKQ Q`/2M [m2 Q`B;BM�H
H�`;Q(- p�`B�#H2,47�+iQ`Up�`B�#H2- H2p2Hb4mMB[m2Up�`B�#H2VV)
O #Q``� �MiB;m�b +QmHKM�b v� MQ M2+2b�`B�bX
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Kv(- UK2�bm`2n+QHbV ,4 LlGG)
O _2�;`mT� TQ` �ƛQb v HQ mM2 � H�b 7BD�bX
`2bmHi I@ Kv(/+�biUH�`;Q- XXX � p�`B�#H2V- QM 4 ]`M])
O 2HBKBM� ŌM/B+2
`2bmHi(- `M ,4 LlGG)
O oQv ;`�#�M/Q HQb `2bmHi�/QbX
r`Bi2X7biU`2bmHi- ]QmiTmiX7bi]- �TT2M/ 4 hV
O #Q``Q p�`B�#H2b v HBKTBQ K2KQ`B�X
`KU`2bmHiVc `KUH�`;QVc `KUKvVc ;+UV

'
+HQb2UT#V

$³EJHP '��� (FOFSBDJ³O EF QBSFT DPOTFDVUJWPT Z OP DPOTFDVUJWPT EF FWFOUPT�

O AMTmi, A.- 2p2ivT2- 2p2/�i2
O PmiTmi, 7`QK- iQ- +�bQb- iB2KTQ- A*- A*GQr- A*>B;?- _�iBQA*
;2M2`�H2DQb I@ 7mM+iBQMUiQ/Q- 2ti`�4LlGGV &

O 62+?� 7BM /2 2bim/BQ Q 6�HH2+BKB2MiQ /2 2b� T2`bQM�X
iQ/Q(-/2�i?P_2M/,4B72Hb2U�MvU2p2ivT244].2�i?]V-Xa.(2p2ivT244].2�i?]-2p2/�i2)-

]kyRy@Rk@jR]V- #v4A.)1!

iQ/Q(-iBK2RiQ2M/,4vK/U/2�i?P_2M/V@vK/U2p2/�i2V)
OO *�H+mHQ H�b +QK#BM�+BQM2b #m2M�b /2 KBb /�iQbX
H2DQb I@ iQ/Q(-+UXa.-XLV- #v4A.)(L=R-@]L])(-& BB4+QK#BM�iBQMbUp4R,XL-F4kVc

XU2p2ivT2(BB(-R))- 2p2ivT2(BB(-k))- 2p2/�i2(BB(-R))- 2p2/�i2(BB(-k))-
/2�i?P_2M/(BB(-R))- /2�i?P_2M/(BB(-k))V '-#v4A.)

1!

1!

b2iM�K2bUH2DQb- +U]A.]- ]7`QK]- ]iQ]- ]/�i27`QK]- ]/�i2iQ]-]/2�i?P_2M/]-
]/2�i?P_2M/k]VV O �bB;MQ MQK#`2b +Q``2+iQb1!

H2DQb(-/�i2/B77,4 vK/U/�i2iQV@vK/U/�i27`QKV) O hB2KTQ 2Mi`2 R2` v kǗ 2p2MiQb
O hB2KTQ 2Mi`2 kǗ 2p2MiQ v 7BM 2bim/BQ

H2DQb(-iBK2RiQ2M/,4vK/U/2�i?P_2M/V@vK/U/�i27`QKV)
H2DQb(-+U]/�i27`QK]-]/�i2iQ]-]/2�i?P_2M/]- ]/2�i?P_2M/k]V ,4 LlGG) O "Q``Q
H2DQb(-iBK2RiQ2M/,4LlGG) O "Q``Q- p�`B�#H2b v� MQ M2+2b�`B�bX
O AMi2`p�HQ 2Mi`2 2p2MiQ BMB+B�H v 7BM�H
H2DQb(-/�i2/B77,4�bX/B77iBK2U/�i2/B77-mMBib4]/�vb]V)
H2DQb(-Q++m`,4R) O �ƛ�/Q +QHmKM� /2 R T�`� BM/B+�` Q+m``2M+B� `2�H
O *QK#BM�+BQM2b TQbB#H2b [m2 MQ b�HB2`QM- T�`� +QKTmi�` iB2KTQ ?�bi� 7BMX
hh I@ iQ/Q(-mMB[m2U2p2ivT2V) O hBTQb /2 2p2MiQb 2M H� #�b2 /2 /�iQb
O *�H+mHQ +QK#BM�+BQM2b TQbB#H2b [m2 MQ b�HB2`QM T2`Q ?�v 2tTQbB+BƟMX
m; I@ iQ/Q(- mMB[m2U2p2ivT2V- A.) O hBTQb /2 2p2MiQb 2M +�/� A.
O AM/B+2b T�`� +`2�` +QK#BM�+BQM2b
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B/t I@ *CUm;(-b2[nH2MUXLV)- b2[n�HQM;UhhVV
+QK#B I@ m;(B/t0oR- +UXa.- XUhh4hh(B/t0ok)VV) O *QK#BM�+BQM2b
b2iM�K2bU+QK#B- +U]A.]- ]7`QK]- ]iQ]VV
O *Q;2 H� Rǖ �T�`B+BƟM /2 +�/� 2p2MiQ
i2KT I@iQ/Q(-iBK2RiQ2M/(R)- #v4+U]A.]-]2p2ivT2]V)
b2iM�K2bUi2KT- ]2p2ivT2]- ]7`QK]V
O �bB;MQ � +�/� 2p2MiQ 7`QK bm /�iBK2iQ2M/ /2 H� Rǖ �T�`B+BƟM
+QK#B I@ K2`;2U+QK#B-i2KT - #v4+U]A.]-]7`QK]V- �HHXt4h-�HHXv46V
`KUi2KT- B/t- m;V
b2iM�K2bU+QK#B- ]oR]- ]/�i2/B77]V
O AM/B+� T�`2b TQbB#H2b [m2 MQ ?�M bm+2/B/Q T2`Q ?�v 2tTQbB+BƟM
+QK#B(-Q++m`,4y)
DmMiQ I@ `#BM/UH2DQb- +QK#BV O lMBKQb T�`2b `2�H2b +QM TQbB#H2b
O 1ti`�2 H� Rǖ Q+m``2M+B� /2H T�` v b2 [m2/� +QM H� `2�HX
DmMiQ I@ DmMiQ(-Xa.(R)-#v4+U]A.]-]7`QK]-]iQ]V)
O *�H+mH�KQb H�b bmK�b- /BpBbBQM2b v iB2KTQbX
QM2v2�` I@ �bX/m`�iBQMUv2�`bURVV
O *�H+mHQ bmK� /2 Q+m``2M+B�b v bmK� /2 iB2KTQb T�`� +�/� T�`X
`2bmK2M I@ DmMiQ(-XU+�bQb4bmKUQ++m`V-iB2KTQ4bmKU/�i2/B77VfQM2v2�`V-

#v4XU7`QK-iQV)1!

`2bmK2M(-T`QTQ,4Ryyy +�bQbfiB2KTQ) O A_ Ryyy
O P7`2+2 /�iQb /2i�HH�/Qb bB b2 TB/2MX
B7U5BbXMmHHU2ti`�VV �bbB;MU2ti`�-DmMiQ- 2MpB`4T�`2MiX7`�K2UVV
�H7 I@ yXy8 O AMi2`p�HQ /2 +QM7B�Mx�X
`2bmK2M(- S`QTGQr ,4 Ryyy [+?Bb[U�H7fk- k +�bQbVfkfiB2KTQ )
`2bmK2M(- S`QT>B;? ,4 Ryyy [+?Bb[UR@�H7fk- k U+�bQbYRVVfkfiB2KTQ )
`2bmK2M(-_�iBQA* ,4 T�bi2yU]U]-`QmM/US`QTGQr-RV- ]-]-`QmM/US`QT>B;?-RV-]V]V)
`2im`MU`2bmK2MV

'

$³EJHP '��� (FOFSBDJ³O EF QBSFT DPOTFDVUJWPT EF FWFOUPT DPO GFDIBT FYBDUBT�

;2M2`�+2`+� I@ 7mM+iBQMUiQ/Q- 2ti`�4LlGGV &
hh I@ iQ/Q(-mMB[m2U2p2ivT2V) O hBTQb /2 2p2MiQb 2M H� #�b2 /2 /�iQb
+2`+� I@ iQ/Q(-XUA.-2p2ivT2- 2p2/�i2V) O a2H2++BQM� +QHmKM�b ȯiBH2bX
+2`+�(-MM,4R,XL) O �bB;M� ŌM/B+2 ȯMB+Q � +�/� 7BH�X
O *QMpB2`i2 i2tiQ � 72+?�X
+2`+�(- 2p2/�i2,4T�`b2n/�i2niBK2kU2p2/�i2- ]Wu@WK@W/]V)
O .2bTH�x� mM� TQbB+BƟM +�/� Q+m``2M+B� T�`� +`2�` 2p2MiQb 7BM�H2bX
+2`+�(-+U]iQ]-]/�i2iQ]-]A.k]V,4b?B7iUXU2p2ivT2-2p2/�i2-A.V-R-ivT24]H2�/]V)
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O 1pBi� K2x+H�` /�iQb /2 /B72`2Mi2b A.X
+2`+�(A.54A.k- +U]iQ]- ]/�i2iQ]- ]A.k]V ,4 L�)(-A.k,4LlGG)
+2`+�(-/�i2/B77 ,4 /B77iBK2U/�i2iQ- 2p2/�i2- mMBib4]/�vb]V)
+2`+�(BbXM�UiQV-/�i2/B77,4/B77iBK2UT�`b2n/�i2niBK2kU]kyRy@Rk@jR]-]Wu@WK@W/]V-

2p2/�i2- mMBib4]/�vb]V) O *�H+mH� /B72`2M+B�b /2 72+?�bX1!

b2iM�K2bU+2`+�- +U]2p2ivT2]- ]2p2/�i2]V- +U]7`QK]-]/�i27`QK]VV
O ;2M2`�KQb H�b +QK#BM�+BQM2b 7�Hi�Mi2b v [mBi�KQb H�b BKTQbB#H2bX
+QK#B I@ `#BM/HBbiUH�TTHvUhh- 7mM+iBQMUtV +2`+�( UBbXM�UiQVV % Ut 54 iQV

-XUMM-A.- 7`QK- t- iQV) VV(-iQ,4LlGG)1!

b2iM�K2bU+QK#B- ]t]- ]iQ]V
O �ƛ�/2 � H�b Mm2p�b +QK#BM�+BQM2b BM7Q`K�+BƟM i2KTQ`�H
+QK#B I@ K2`;2U+QK#B-+2`+�(-XUMM- /�i27`QK- /�i2iQ- /�i2/B77V) - #v4]MM]-

�HHXt4h-�HHXv46V1!

+QK#B(-Q++m`,4y) O J�`+� MQ Q+m``2M+B� /2 2b2 T�`X
+QK#B(-MM,4LlGG)
+2`+�(-Q++m`,4R) O J�`+� Q+m``2M+B�b [m2 bŌ bm+2/B2`QMX
+2`+�(-MM,4LlGG)
+2`+� I@ +2`+�(5BbXM�UiQV-) O 1HBKBMQ T�`2b bBM 2p2MiQ 7BM�HX
b2i+QHQ`/2`U+2`+�-+U]A.]- ]7`QK]- ]iQ]VV O _2Q`/2MQ +QHmKM�b
DmMiQ I@ `#BM/U+2`+�- +QK#BV
b2iQ`/2`UDmMiQ- A.- 7`QK- iQ- /�i27`QKV O _2Q`/2MQ 7BH�bX
O *QDQ Rǖ �T�`B+BƟM- [m2 b2`{ H� `2�H bB 2tBbi2X
DmMiQ I@ DmMiQ(-Xa.(R)-#v4+U]B/]-]7`QK]-]iQ]V)
O amK� �+mKmH�/� T�`� 7BHi`�` H�b T`BK2`�b Q+m``2M+B�bX
DmMiQ(-ok,4+mKbmKUQ++m`V- #v4+U]A.]-]7`QK]-]iQ]V)
O *QMbi�Mi2 T�`� i2M2` mMB/�/2b i2KTQ`�H2b +Q``2+i�bX
QM2v2�` I@ �bX/m`�iBQMUv2�`bURVV
`2bmK2M I@ DmMiQ(okI4R-XU+�bQb4bmKUQ++m`V-iB2KTQ 4

bmKU/�i2/B77VfQM2v2�`V-#v4XU7`QK- iQV)1!

`2bmK2M(-T`QTQ,4Ryyy +�bQbfiB2KTQ)
B7U5BbXMmHHU2ti`�VV �bbB;MU2ti`�-DmMiQ- 2MpB`4T�`2MiX7`�K2UVV
�H7 I@ yXy8 O AMi2`p�HQ /2 +QM7B�Mx�X
`2bmK2M(- S`QTGQr ,4 Ryyy [+?Bb[U�H7fk- k +�bQbVfkfiB2KTQ )
`2bmK2M(- S`QT>B;? ,4 Ryyy [+?Bb[UR@�H7fk- k U+�bQbYRVVfkfiB2KTQ )
`2bmK2M(-_�iBQA* ,4 T�bi2yU]U]-`QmM/US`QTGQr-RV- ]-]-`QmM/US`QT>B;?-RV-]V]V)
`2im`MU`2bmK2MV

'
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$³EJHP '��� (FOFSBDJ³O EF QBSFT DPOTFDVUJWPT Z OP DPOTFDVUJWPT DPO JNQVUBDJ³O BMFBUPSJB�

;L I@ 7mM+iBQMUiQ/Q- HQM;B4RyGV &
iQ/Qk I@ iQ/Q(-+U]A.]-]2p2ivT2]-]�MQ]V)
b2iM�K2bUiQ/Qk-]�MQ]- ]2p2/�i2]V O lbQ 72+?� i`mM+�/�
hh I@ iQ/Qk(-mMB[m2U2p2ivT2V) O hBTQb /2 2p2MiQb 2M H� #�b2 /2 /�iQb
b2iQ`/2`UiQ/Qk-A.-2p2/�i2V O _2Q`/2MQ 7BH�b TQ` A. v iBTQb /2 2p2MiQX
O .27BMQ H�b 7mM+BQM2b [m2 mb�`ö /2Mi`Q /2 +�/� A.
O :2M2`Q T2`Kmi�+BQM2b BMi`��Mm�H2b v H�b +QK#BMQX
*Ck I@ 7mM+iBQMUt-vV &+#BM/Ut(`2TUR,M`QrUtV- iBK2b4M`QrUvVV-)-v(`2TUR,M`QrUvV-

2�+?4M`QrUtVV-)V'1!

`2`2 I@ 7mM+iBQMUxV & _2/m+2U*Ck - i�TTHvUb2[n�HQM;Ux02p2/�i2V-x02p2/�i2-
7mM+iBQMUtV T2`Kmi�iBQMbUp4tV- bBKTHB7v 4 6VV '1!

O *`2� bm#;`mTQb miBHBx�M/Q H� T`BK2`� T�`i2 MQ 7BD� /2H A.X
iQ/Qk(-DDD ,4 bi`nbm#UA.-dG-HQM;BV)

/BpB/2 I@ 7mM+iBQMUFFV & O 6mM+BƟM T`BM+BT�H
KmHiB I@ FF(-`#BM/HBbiU�TTHvU`2`2UXa.V- R- 7mM+iBQMUtV

XU2p2ivT2(t)-2p2/�i2(t)VV- B/+QH 4 hV -#v4A.)1!

b2iM�K2bUKmHiB- +U]A.]- ]``]- ]2p2ivT2]- ]2p2/�i2]VV
KmHiB(-2p2/�i2,42p2/�i2YUR,XLVfUXLYRV-#v4XUA.- ``-2p2/�i2V) O 62+?� � /2+BK�H
O +`2�KQb H�b +QK#BM�+BQM2b v +�H+mH�KQb MǗ /2 Q+m``2M+B�b v iB2KTQ
H2DQb I@ KmHiB(- B7UXL=RV & BB4+QK#BM�iBQMbUp4R,XL-F4kVc XU2p2ivT2(BB(-R))-

2p2ivT2(BB(-k))- 2p2/�i2(BB(-R))- 2p2/�i2(BB(-k))V '-#v4XUA.-``V)
b2iM�K2bUH2DQb- +U]A.]-]``]- ]7`QK]- ]iQ]- ]/�i27`QK]- ]/�i2iQ]VV
O AMi2`p�HQ 2Mi`2 2p2MiQ BMB+B�H v 7BM�H
H2DQb(-/�i2/B77,4 �bXMmK2`B+U/�i2iQV@�bXMmK2`B+U/�i27`QKV)
H2DQb(-Q++m`,4R) O �ƛ�/Q +QHmKM� /2 R T�`� BM/B+�` Q+m``2M+B� `2�H
O *�H+mHQ +QK#BM�+BQM2b TQbB#H2b [m2 MQ b�HB2`QM T2`Q ?�v 2tTQbB+BƟMX
m; I@ KmHiB(- mMB[m2U2p2ivT2V- #v4XUA.-``V) O hBTQb /2 2p2MiQb 2M +�/� A.
B/t I@ *CUm;(-b2[nH2MUXLV)- b2[n�HQM;UhhVV O AM/B+2b T�`� +`2�`

+QK#BM�+BQM2b1!

+QK#B I@ m;(B/t0oR- +UXa.- XUhh4hh(B/t0ok)VV) O *QK#BM�+BQM2b
b2iM�K2bU+QK#B- +U]A.]-]``]- ]7`QK]- ]iQ]VV
O *Q;2 H� Rǖ �T�`B+BƟM /2 +�/� 2p2MiQ
i2KT I@KmHiB(-kyRR@2p2/�i2(R)- #v4XUA.-``- 2p2ivT2V)
b2iM�K2bUi2KT- ]2p2ivT2]- ]7`QK]V
O �ƛ�/2 � H�b Mm2p�b +QK#BM�+BQM2b BM7Q`K�+BƟM i2KTQ`�H
+QK#B I@ K2`;2U+QK#B- i2KT- #v4+U]A.]-]``]-]7`QK]V- �HHXt4h-�HHXv46V
`KUi2KT- B/t- m;V
b2iM�K2bU+QK#B- ]oR]- ]/�i2/B77]V
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+QK#B(-Q++m`,4y) O J�`+� T�`2b [m2 MQ Q+m``B2`QM
H2DQb(-+U]/�i27`QK]-]/�i2iQ]V,4LlGG)
DmMiQ I@ `#BM/UH2DQb- +QK#BV O lMBKQb
O *QDQ Rǖ �T�`B+BƟM- [m2 b2`{ H� `2�H bB 2tBbi2X
DmMiQ I@ DmMiQ(-Xa.(R)-#v4XUA.-``-7`QK-iQV)
O SQM/2`�KQb ?�+B2M/Q H� K2/B�X
`2im`MUDmMiQ(-XU/�i2/B774K2�MU/�i2/B77V- Q++m`4K2�MUQ++m`VV-#v4XUA.- 7`QK-

iQV)V1!

'
O �THB+�KQb 7mM+BƟM ]/BpB/2] � HQb /�iQb TQ` #HQ[m2bX
DmMiQ I@ `#BM/HBbiUH�TTHvUbTHBiUiQ/Qk-#v4]DDD] V- 7mM+iBQMUtV /BpB/2UtVVV
`2im`MUDmMiQV

'

$³EJHP '��� (FOFSBDJ³O EF QBSFT DPOTFDVUJWPT Z OP DPOTFDVUJWPT DPO JNQVUBDJ³O VUJMJ[BOEP
QSPCBCJMJEBE B QSJPSJ JOUFSBOVBM�

O _2miBHBx�` 2H *Ɵ/B;Q 6X9 T2`Q bmbiBimv2M/Q H� HBM2�

`2im`MUDmMiQ(-XU/�i2/B774K2�MU/�i2/B77V- Q++m`4K2�MUQ++m`VV- #v4XUA.-7`QK-iQV)V

O TQ` 2H bB;mB2Mi2 +Ɵ/B;Q

O _2H�+BQM� +�/� T�` +QM 2H A_ BMi2`�Mm�H /2 H� i�#H�X
DmMiQ I@ K2`;2UDmMiQ- i�#H�- #v4+U]7`QK]- ]iQ]V- �HHXt46-�HHXv46V
DmMiQ(BbXM�UA_i�#V- A_i�# ,4 y-) O ambiBimBKQb KBbbBM;b TQ` yX
DmMiQ(-A_,4Q++m`f/�i2/B77) O A_ /2H T�`
DmMiQ(-T2bQ ,4 Rfb[`iUbmKU UA_@A_i�#V�k -M�X`K4hVV- #v4XU``-A.V)
O *�H+mH�KQb H� K2/B� TQM/2`�/� miBHBx�M/Q 2bQb T2bQb T�`� +�/� b2+m2M+B� TQbB#H2X
`2im`MUDmMiQ(-XU/�i2/B774r2B;?i2/XK2�MU/�i2/B77-T2bQV- Q++m`4r2B;?i2/XK2�MUQ++m`-

T2bQVV-#v4XUA.- 7`QK- iQV)V1!

O .QM/2 UBCMB ?� bB/Q +�H+mH�/� T`2pB�K2Mi2 v +QMiB2M2 H�b A_ +�H+mH�/�b miBHBx�M/Q
bƟHQ QM HQb /�iQb BMi2`�Mm�H2bX1!

i�#H� I@ ;LUiQ/QV
i�#H� I@ i�#H�(/�i2/B77=y-) O 2HBKBM�KQb `2T2b BMi`�Mm�H2bX
i�#H� I@ i�#H�(-XU+�bQbi�#4bmKUQ++m`V-iB2KTQi�# 4 bmKU/�i2/B77VV-#v4XU 7`QK- iQV)
i�#H�(-A_i�#,4+�bQbi�#fiB2KTQi�#)
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$³EJHP '��� (FOFSBDJ³O EF USJQMFUFT EF FWFOUPT DPO GFDIBT FYBDUBT�

;2M2`�i`BT I@ 7mM+iBQMU/�iQbV&
hh I@ /�iQb(-mMB[m2U2p2ivT2V)
iQ/Qk I@ /�iQb(-B7UXL=RV Xa.- #v4A.) O S2`bQM�b +QM �H K2MQb k 2p2MiQb
iQ/Qk(-/2�i?P_2M/,4]kyRy@Rk@jR]) O 62+?� 7BM Q �ƛ�/B` 7�HH2+BKB2MiQ
iQ/Qk(-iBK2RiQ2M/,4vK/U/2�i?P_2M/V@vK/U2p2/�i2V)
OO *�H+mHQ H�b +QK#BM�+BQM2b #m2M�b /2 KBb /�iQb- G1CPaX
H2DQb I@ iQ/Qk(-B7UXL=kV & BB4+QK#BM�iBQMbUp4R,XL-F4jVc XU2p2ivT2(BB(-R))-

2p2ivT2(BB(-k))- 2p2ivT2(BB(-j))-
2p2/�i2(BB(-R))-2p2/�i2(BB(-k))-2p2/�i2(BB(-j))V '-#v4A.)

1!

1!

b2iM�K2bUH2DQb- +U]A.]- ]1oR]- ]1ok]-]1oj]- ]1o.R]- ]1o.k]-]1o.j]VV
H2DQb(-/�i2/B77,4 vK/U1o.jV@vK/U1o.kV) O .2b/2 2H kǗ 2p2MiQ jǗ
H2DQb(-+U]1o.R]-]1o.k]-]1o.j]V ,4LlGG)
H2DQb(-/�i2/B77,4�bX/B77iBK2U/�i2/B77-mMBib4]/�vb]V)
H2DQb(-Q++m`,4R) O T�`� +QMi�` HQb [m2 bŌ bm+2/B2`QM
O *�H+mHQ H�b +QK#BM�+BQM2b TQbB#H2b [m2 MQ b�HB2`QM T2`Q bŌ ?m#Q 2tTQbB+BƟM
O S�`iQ /2 HQb T�`2b [m2 bŌ 2tBbiB2`QMX
T�`2bt I@ iQ/Qk(-& BB4+QK#BM�iBQMbUp4R,XL-F4kVc XU2p2ivT2(BB(-R))-

2p2ivT2(BB(-k))-2p2/�i2(BB(-k))- /2�i?P_2M/(BB(-k))V '-#v4A.)1!

T�`2bt(-/�i2/B77,4�bX/B77iBK2UUvK/Uo9V@vK/UojVV-mMBib4]/�vb]V)
T�`2b I@ T�`2bt(-XU/�i2/B774/�i2/B77(R)V- #v4+U]A.]-]oR]-]ok]V) O Rǖ �T�`B+BƟM
O u +QM 2bQb T�`2b ;2M2`Q TQbB#H2b i`BTH2i2bX
+QK#Bt I@ T�`2b(-hh- #v4+U]A.]-]oR]-]ok]- ]/�i2/B77]V) O +`2� +QK#Bb
b2iM�K2bU+QK#Bt-+U]oR]- ]ok]-]hh]V-+U]1oR]-]1ok]-]1oj]VV
+QK#B I@ +QK#Bt O T�`� K{b `2bi`B++BQM2b
b2i+QHQ`/2`U+QK#B- +U]A.]- ]1oR]- ]1ok]- ]1oj]VV
+QK#B(-Q++m`,4y) O T�`� MQ +QMi�#Bx�`HQ 2M 2H bmK�iQ`BQX
DmMiQt I@ `#BM/UH2DQb- +QK#BV O lMBKQb i`BTH2i2b `2�H2b v pB`im�H2bX
O aB ?� bm+2/B/Q 2b2 i`BTH2i2 +QDQ 2H #m2MQ- bB MQ 2H pB`im�HX
DmMiQ I@ DmMiQt(-Xa.(R)-#v4+U]A.]-]1oR]-]1ok]-]1oj]V)
QM2v2�` I@ �bX/m`�iBQMUv2�`bURVV O T�`� MQ`K�HBx�` BMi2`p�HQb
`2bmK2M I@ DmMiQ(-XU+�bQb4bmKUQ++m`V- iB2KTQ4bmKU/�i2/B77VfQM2v2�`V-

#v4XU1oR-1ok-1ojV)1!

`2bmK2M I@ `2bmK2M(+�bQb=y-)
`2bmK2M(-T`QTQ,4Ryyy +�bQbfiB2KTQ) O A_ Ryyy

'
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$³EJHP '��� %JCVKP EF MB SFE EF DPOFYJPOFT DPO MPT *3 EF MPT USJQMFUFT EF FWFOUPT DPO DPMPSFT�

O �bB;M�+BƟM /2 +QHQ`2b MQ bQH�T�/Qb � +�/� i`�MbB+BƟMX
O .2b;HQb� 2H `2bmHi�/Q 2M T�`2b 2 BM/B+� H� /B`2++BƟM /2 +�/� mMQX
O AMTmi, 1oR- 1ok- 1oj- A_- +QHQX
+QHQ`2b I@ 7mM+iBQMUBMT- +QHQV &

i`B I@ BMT(-XU1oR-1ok-1oj-T`QTQ-B//4R,XL- +QHQ4L�n+?�`�+i2`nV)
7Q`UBB BM i`B0B//V & O _2+Q``2 +�/� i`�MbB+BƟM

#mb I@ i`B(B//44BB-XU1oR-1ok-1ojV)
T`Q?B# I@ mMB[m2Ui`B(1oR WBMW #mb % 1ok WBMW #mb % 1oj WBMW #mb- +QHQ)V
Mm2pQ I@ b2i/B77U+QHQ- T`Q?B#V(R) O 1HBKBM� +QHQ`2b v� mb�/QbX
i`B(B//44BB-+QHQ,4Mm2pQ)

'
O lM2 T`BK2`Qb i`�KQb v b2;mM/Qb i`�KQb- [m2 b2 /B#mD�M /B72`2Mi2X
/B#m I@ `#BM/Ui`B(-XU7`QK41oR-iQ41ok-T`QTQ-B//-+QHQ-T�`i24]BMB]V)-i`B(-XU7`QK4

1ok- iQ41oj- T`QTQ- B//- +QHQ-T�`i24]7BM]V)- mb2XM�K2b46V(Q`/2`UB//V-)
`2im`MU/B#mV

'
O .B#mDQ /2H ;`�7Q � T�`iB` /2 HQb i`BTH2i2b +QM HQb +QHQ`2b BM+HmB/QbX
O liBHBx� 2H `2bmHi�/Q /2 DPMPSFT- H� HBbi� /2 MQ/Qb- /B`2++BƟM- iBTQ /2 /B#mDQXXX
.B�j I@ 7mM+iBQMUb�Hi- MQ/2b/- b2MiB/Q- H�v- /B`;- MQK#`24L�- H�#24MQ/2b/V &

B7U 5U]+QHQ] WBMW M�K2bUb�HiV VV &b�Hi(-+QHQ ,4 ]#Hm2])'
O *`2� HQb MQ/Qb +QM bmb 2iB[m2i�b
MQ/2b I@ +`2�i2nMQ/2n/7U M4H2M;i?UMQ/2b/V- H�#2H4H�#2- rB/i?4yX98-

b?�T24]+B`+H2]- T2MrB/i?4R- bivH24]7BHH2/]- 7BHH+QHQ`4]�xm`2]-
7QMi+QHQ`4]#H�+F]- 7QMibBx24dV

1!

1!

O *`2� H�b HBM�b /2 H�b i`�MbB+BQM2bX aƟHQ 2iB[m2i� H�b 7BM�H2bX
2/;2b I@ +`2�i2n2/;2n/7U7`QK 4 7�+iQ`Ub�Hi07`QK- H2p2Hb4MQ/2b/V- iQ 4

7�+iQ`Ub�Hi0iQ- H2p2Hb4MQ/2b/V-1!

`2H 4 ]H2�/BM;niQ]- +QHQ`4b�Hi0+QHQ- H�#2H4b�Hi(-B72Hb2U b�Hi0T�`i244b2MiB/Q-]]-
`QmM/UT`QTQ-yVV)- T2MrB/i?4b�Hi(-RYb[`iUT`QTQVfRy)V1!

O �ƛ�/2 HQb �i`B#miQb M2+2b�`BQb T�`� 2H ;`{7B+QX
O PT+BQM2b, M2�iQ- /Qi- +B`+Q- irQTB- +m`p2/- bTHBM2- Q`i?Q- h"- G_
;`�T? I@ +`2�i2n;`�T?U MQ/2bn/7 4 MQ/2b- 2/;2bn/7 4 2/;2bV
;`�T? I@ �//n;HQ#�Hn;`�T?n�ii`bU;`�T?- ]H�vQmi]- H�v- ];`�T?]V
;`�T? I@ �//n;HQ#�Hn;`�T?n�ii`bU;`�T?- ]bTHBM2b]-]bTHBM2]- ];`�T?]V
;`�T? I@ �//n;HQ#�Hn;`�T?n�ii`bU;`�T?- ]`�MF/B`]- /B`;- ];`�T?]V
B7 U5BbXM�UMQK#`2VV 2tTQ`in;`�T?U;`�T?- MQK#`2V O S�`� 2tTQ`i�` �`+?BpQX
`2M/2`n;`�T?U;`�T?V

'
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