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Le dossier d’autoévaluation comprend, le présent document d’autoévaluation (incluant les annexes en 
fin de document) ainsi que les deux fichiers Excel « Données du contrat en cours » et « Données du 
prochain contrat ». Tous ces documents sont téléchargeables sur le site du Hcéres. 
NB : On renseignera ce document d’autoévaluation en s’appuyant sur l’« Aide à la rédaction du document 
d'autoévaluation d'une unité de recherche » téléchargeable sur le site du Hcéres. 

 

INFORMATIONS GÉNÉRALES 

 

 
Nom de l’unité pour le contrat en cours : Laboratoire Bordelais de Recherche en Informatique 
Nom de l’unité pour le prochain contrat (en cas de changement) :     
Acronyme pour le contrat en cours : LaBRI (UMR 5800)     
Acronyme pour le prochain contrat (en cas de changement) : 
Domaine scientifique (si évaluation interdisciplinaire, indiquer 2 domaines) : ST6_1 Informatique. 
Sous-domaines scientifiques (dans la nomenclature du Hcéres) par ordre décroissant d’importance :
  
 
Directeur pour le contrat en cours : DOMENGER Jean-Philippe     
Directueur  (ou porteur de projet) pour le prochain contrat : BLANC Xavier. 
 
 

Type de demande : 
 

Renouvellement à l’identique  ☐  Fusion, scission, restructuration  ☒ Création ex 
nihilo1  ☐ 
 

                                                        
1 Les unités en création ex nihilo seront, dans la plupart des cas, évaluées sur dossier sur la base d’un projet.  

 



 
Document d’autoévaluation des unités de recherche 

Campagne d’évaluation  2020-2021 - Vague B  Département d’évaluation de la recherche  

Établissements et organismes de rattachement : 
 
Liste des établissements et organismes tutelles de l’unité de recherche pour le contrat en cours et 

pour le prochain contrat. 
Contrat en cours : | Prochain contrat : 
- CNRS (INS2I) |- CNRS (INS2I)… 
- Université de Bordeaux. |- Université de Bordeaux. 
- Bordeaux-INP |- Bordeaux-INP  
 

 

Activités de recherche interdisciplinaire : 

Les unités interdisciplinaires sont celles qui associent de façon visible et explicite dans la liste de leurs 
domaines et disciplines au moins deux des grands domaines Hcéres :  ST-SHS, SHS-SVE ou SVE-ST.  
L'évaluation de ces unités interdisciplinaires suit un processus particulier notamment pour la constitution 
du comité d’experts.  

 
 Oui   ☐  Non   ☒ 
 

 

Activités de recherche clinique : 
 
 Oui   ☐  Non   ☒ 
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�
-۝©RVJQF 1SPHSFTT N¨OF VOF SFDIFSDIF TVS MF E©WFMPQQFNFOU FU MB NJTF FO ēVWSF EF TZTU¨NFT MPHJDJFMT DPNQPT©T
EF QMVTJFVST FOUJU©T RVJ QFVWFOU ªUSF BVUPOPNFT FU RVJ ©WPMVFOU EBOT EFT FOWJSPOOFNFOUT DPNQMFYFT� %F UFMT
TZTU¨NFT QFVWFOU BWPJS VOF FYJTUFODF   VOF ©DIFMMF HMPCBMF 	DFMMF EF M۝JOUFSOFU OPUBNNFOU BWFD MFT TZTU¨NFT
XFC PV MFT HSBOET S©TFBVY EV GVUVS

 NJDSPTDPQJRVF 	BV OJWFBV E۝VOF NBDIJOF FU EF TPO TZTU¨NF E۝FYQMPJUBUJPO

PV JOUFSN©EJBJSF 	OPUBNNFOU BWFD MFT FTTBJNT EF ESPOFT PV MFT W©IJDVMFT JOUFMMJHFOUT
� 6OF QBSUJDVMBSJU© EF
M۝©RVJQF 1SPHSFTT FTU RV۝FMMF S©BMJTF VOF SFDIFSDIF ੗OBMJT©F EBOT MF TFOT P¹ M۝PCKFDUJG QSJODJQBM FTU MB NJTF FO
ēVWSF EF TZTU¨NFT FO DPOEJUJPOT S©FMMFT�

�� 4VQQPSUT FU "MHPSJ5INFT QPVS MFT "QQMJDBUJPOT /VN¦SJRVFT I"VUFT QFSGPSNBODF4 	4BUBOBT

-۝©RVJQF 4BUBOBT B QPVS PCKFDUJG EF DPOUSJCVFS   MB S©BMJTBUJPO Fਖ਼DBDF EF TJNVMBUJPOT GSPOUJ¨SFT JTTVFT EF
SFDIFSDIFT VOJWFSTJUBJSFT FU JOEVTUSJFMMFT EJਖ਼DJMFT� -B S©TPMVUJPO EF DFT QSPCM¨NFT FYJHF VOF BQQSPDIF NVMUJ�
EJTDJQMJOBJSF JNQMJRVBOU MFT NBUI©NBUJRVFT BQQMJRV©FT
 MF DBMDVM TDJFOUJ੗RVF FU M۝JOGPSNBUJRVF� 1PVS BWPJS VO
S©FM JNQBDU TVS MFT QSPHS¨T FU BWBOD©FT TDJFOUJ੗RVFT
 M۝©RVJQF E©WFMPQQF EFT DPNQ©UFODFT TVS EFT BTQFDUT WBSJ©T �

ۘ MB HFTUJPO Fਖ਼DBDF EV OPNCSF NBTTJG EF OēVET EF DBMDVM
 FO VUJMJTBOU EFT QBSBEJHNFT EF QSPHSBNNBUJPO
BZBOU VO OJWFBV ©MFW© E۝FYQSFTTJWJU©
 FU FO FYQMPJUBOU EFT DPVDIFT EF DPNNVOJDBUJPO QFSGPSNBOUFT �

ۘ MB HFTUJPO BE©RVBUF E۝FOUS©FT�TPSUJFT JOUFOTJWFT �
ۘ EFT N©DBOJTNFT TPQIJTUJRV©T E۝PSEPOOBODFNFOU EF DBMDVM TVS EFT QMBUFT�GPSNFT BZBOU VO HSBOE OPNCSF

E۝VOJU©T EF DBMDVM FU EFT WPMVNFT NBTTJGT E۝FOUS©FT�TPSUJFT �
ۘ EFT N©UIPEFT OVN©SJRVFT JOOPWBOUFT QPVS BOBMZTFS MFT WPMVNFT EF EPOO©FT QSPEVJUFT �
ۘ EFT BMHPSJUINFT QFSGPSNBOUT QPVWBOU ªUSF JOU©HS©T EBOT EFT BQQMJDBUJPOT SFQS©TFOUBOU EFT DIBMMFOHFT

TDJFOUJ੗RVFT SFDPOOVT   GPSUT JNQBDUT TPDJ©UBVY FU ©DPOPNJRVFT�
$FT SFDIFSDIFT TPOU NFO©FT FO ©USPJUF DPMMBCPSBUJPO BWFD EFT JOJUJBUJWFT FVSPQ©FOOFT FU BN©SJDBJOFT
 FO
QBSUJDVMJFS EBOT MF DBESF EF QSPKFUT EF DPMMBCPSBUJPO FVSPQ©FOT )���� FU &VSP�)1$�

%VSBOU MB Q©SJPEF ����ۗ����
 MB TUSVDUVSBUJPO EFT ©RVJQFT B TVCJ EFT DIBOHFNFOUT NJOFVST� 1BSNJ DFT DIBOHF�
NFOUT
 PO OPUF �

ۘ MB SFTUSVDUVSBUJPO EF M۝©RVJQF .B#JP7JT RVJ FTU EFWFOVF #,# � M۝©RVJQF FTU BVTTJ QBTT©F EF EFVY   USPJT UI¨NFT
B੗O EF NF॒SF EBWBOUBHF FO WBMFVS TFT DPNQ©UFODFT TDJFOUJ੗RVFT �

ۘ M۝©RVJQF 1SPHSFTT FTU QBTT©F EF USPJT   EFVY UI¨NFT FO JOU©HSBOU MB UI©NBUJRVF EF MB NPCJMJU©
 VCJRVJU© FU
T©DVSJU© EBOT MF UI¨NF k $POWFSHFODF FU PQUJNJTBUJPO EFT N©EJB FU EFT S©TFBVY EF U©M©DPNT {�

5I¦NBUJRVFT USBOTWFSTFT

-F MBCPSBUPJSF B FODPVSBH© MF SFHSPVQFNFOU EF DIFSDIFVST BVUPVS EF UI©NBUJRVFT USBOTWFSTFT
 RVJ E©QBTTFOU MB
TUSVDUVSBUJPO FO ©RVJQFT FU SFHSPVQFOU EFT DPNQ©UFODFT WBSJ©FT� 0O QFVU DJUFS �

ۘ MFT TZTU¨NFT EJTUSJCV©T BVUPOPNFT EPOU MFT GPOEFNFOUT TF USPVWFOU FO QBSUJF EBOT M۝©RVJQF $PNC"MHP

FU MFT BQQMJDBUJPOT EBOT MFT ©RVJQFT 1SPHSFTT FU .' QPVS MB SPCPUJRVF NBJT ©HBMFNFOU EBOT *�4 QPVS DF RVJ
FTU EF MB QFSDFQUJPO


$IBQJUSF �� 1S¦TFOUBUJPO EF MÔVOJU¦ � #JMBO �



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

ۘ MB DPOWFSHFODF )1$�#JHEBUB ©UVEJF M۝VUJMJTBUJPO EFT UFDIOPMPHJFT k DMPVE { EBOT MF DBESF EV )1$ FU

S©DJQSPRVFNFOU
 MB QBSBMM©MJTBUJPO EBOT MFT BMHPSJUINFT EF USBJUFNFOU NBTTJG EFT EPOO©FT � DFMB DPODFSOF
QSJODJQBMFNFOU MFT ©RVJQFT #,# FU 4BUBOBT�

ۘ MڼJOGPSNBUJRVF EF DPO॑BODF RVJ NPCJMJTF EFT DPNQ©UFODFT EFT ©RVJQFT 1SPHSFTT
 .' FU #,#�
ۘ MڼJOGPSNBUJPO RVBOUJRVF RVJ JOU©SFTTF EFT DIFSDIFVST EV -B#3* BQQBSUFOBOU QSJODJQBMFNFOU   $PNC"MHP


.' FU 4BUBOBT�
ۘ &O੗O
 MڼJOUFMMJHFODF BSUJ॑DJFMMF
 USBOTWFSTF BVY ©RVJQFT *�4
 .' FU $PNC"MHP�
$FT UI©NBUJRVFT USBOTWFSTFT POU GBJU M۝PCKFU EF HSPVQFT EF USBWBJM
 EF T©NJOBJSFT
 DFSUBJOFT POU SF§V EFT

੗OBODFNFOUT EF UI¨TFT 	UI¨TFT ੘©DI©T

 PV POU C©O©੗DJ© EV TPVUJFO EFT JOH©OJFVST EV -B#3*� &O੗O
 VO SFDSVUFNFOU
.$' 	'� ;BOPO #PJUP
 B ©U© FYQMJDJUFNFOU ੘©DI© TVS MB UI©NBUJRVF k $POWFSHFODF )1$�#JHEBUB {�

��� �RVJQFT�QSPKFUT DPNNVOFT *OSJB

&O KBOWJFS ����
 MF -B#3* BWBJU IVJU ©RVJQFT DPNNVOFT BWFD MF DFOUSF *OSJB #PSEFBVY�4VE 0VFTU� "V QSFNJFS
KVJO ����
 JM QBSUBHF FODPSF MFT TFQU ©RVJQFT�QSPKFUT DPNNVOFT TVJWBOUFT �

�� ࢑࢚ࢥ࢛࢙࢟ࢱ࢚. USBWBJMMF   MB GSPOUJ¨SF FOUSF JOUFMMJHFODF BSUJटDJFMMF FU OFVSPTDJFODFT DPNQVUBUJPOOFMMFT� -۝©RVJQF�
QSPKFU .ॴঌॳॵॹॿॴ५ NPE©MJTF MFT QSJODJQBMFT GPSNFT EF N©NPJSF FU E۝BQQSFOUJTTBHF EBOT MF DFSWFBV FU ©UVEJF
DPNNFOU MFVS PSHBOJTBUJPO JNQM©NFOUF EFT GPODUJPOT DPHOJUJWFT ©MBCPS©FT
 DPNNF MF SBJTPOOFNFOU
 MB QSJTF EF
E©DJTJPO
 MFT QSPDFTTVT B॒FOUJPOOFMT FU MF MBOHBHF� -FT SFUPNC©FT UPVDIFOU BVTTJ CJFO MFT OFVSPTDJFODFT FU MB
N©EFDJOF RVF MF NPOEF TPDJP�©DPOPNJRVF
 EF M۝JOEVTUSJF KVTRV۝BVY 4)4�

�� ࢛ࢍ࢚ࢍ. ©UVEJF MFT JOUFSBDUJPOT FOUSF MVNJ¨SF
 GPSNF FU NBUJ¨SF
 BV DPO੘VFOU EF M۝PQUJRVF OVN©SJRVF FU EF
MB TZOUI¨TF E۝JNBHFT� -B SFDIFSDIF RVJ Z FTU NFO©F WJTF QMVTJFVST PCKFDUJGT � NJTF FO ēVWSF EF OPVWFMMFT
SFQS©TFOUBUJPOT EF M۝BQQBSFODF
 BDRVJTJUJPO EF QSPQSJ©U©T PQUJRVFT FU H©PN©USJRVFT
 WJTVBMJTBUJPO FU NJTF
FO ēVWSF EF OPVWFBVY EJTQPTJUJGT E۝Bਖ਼DIBHF� -FT EPNBJOFT E۝BQQMJDBUJPO DPVWSFOU
 PVUSF MFT JOEVTUSJFT EV
EJWFSUJTTFNFOU 	F੖FUT TQ©DJBVY
 KFVY WJE©PT

 EFT EPNBJOFT WBSJ©T UFMT RVF M۝BSDI©PMPHJF PV MB QFSDFQUJPO WJTVFMMF�

�� ࢏࢛࢕ࢠ1࢛ DPO§PJU
 E©WFMPQQF
 FU ©WBMVF EF OPVWFMMFT BQQSPDIFT RVJ FYQMPJUFOU M۝JOUFSBDUJPO NVMUJNPEBMF B੗O
EF GBWPSJTFS VOF FYQ©SJFODF VUJMJTBUFVS TUJNVMBOUF� &O QBSUJDVMJFS
 1ॵॺ९ॵ३ FYQMPSF EFT BQQSPDIFT CBT©FT TVS MB
S©BMJU© NJYUF 	3"
 37

 M۝JOUFSBDUJPO UBOHJCMF
 MFT JOUFSGBDFT DFSWFBVY�PSEJOBUFVST FU MFT JOUFSGBDFT QIZTJPMPHJRVFT�
-FT QSJODJQBVY EPNBJOFT E۝BQQMJDBUJPO WJT©T TPOU M۝©EVDBUJPO
 MF CJFO�ªUSF
 M۝BSU
 FU MF EPNBJOF EF M۝BDDFTTJCJMJU©�

�� 4503. ©UVEJF MF DBMDVM IBVUF QFSGPSNBODF FU TF GPDBMJTF QMVT QBSUJDVMJ¨SFNFOU TVS M۝FYQSFTTJPO EV QBSBMM©MJTNF

RVF DF TPJU QBS EFT MBOHBHFT E©EJ©T PV TUBOEBSE
 EFT TVQQPSUT E۝FY©DVUJPO Fਖ਼DBDFT QPVS BSDIJUFDUVSFT I©U©SPH¨OFT
PV M۝BOBMZTF EV QBSBMM©MJTNF FU EFT QFSGPSNBODFT�

�� 4$"࢑1࢕( 	)JHI�&OE 1BSBMMFM "MHPSJUINT GPS $IBMMFOHJOH /VNFSJDBM 4JNVMBUJPOT
 B QPVS PCKFDUJG EF DPOUSJCVFS
BV E©WFMPQQFNFOU N©UIPEPMPHJRVF FU MPHJDJFM E۝PVUJMT QBSBMM¨MFT QPVS MB TJNVMBUJPO OVN©SJRVF TVS EFT QMBUFT�
GPSNFT EF DBMDVM EF US¨T HSBOEF UBJMMF� -FT DPOUSJCVUJPOT QPSUFOU TVS EFT PVUJMT E۝BMH¨CSF MJO©BJSF OVN©SJRVF
 EF
DBMDVM QPVS MF QSPCM¨NF   n�DPSQT
 EF DPVQMBHF NVMUJ�QIZTJRVF FU E۝PSEPOOBODFNFOU QPVS MF )1$�

�� .ࢍࢍ%"5 T۝JOU©SFTTF BV DPNQPSUFNFOU EFT DPVDIFT CBTTFT EF MB QJMF MPHJDJFMMF )1$ � HFTUJPO EV NBU©SJFM
	N©NPJSF
 DēVST
 DBDIFT

 DPNNVOJDBUJPO FU TUPDLBHF� -۝BQQSPDIF EF M۝©RVJQF�QSPKFU 5"%११. FTU PSJFOU©F
k EPOO©FT {
 D۝FTU� �EJSF RVF MFT QSPCM¨NFT ©UVEJ©T WJTFOU   DF RVF MFT EPOO©FT VUJMJT©FT QBS MFT BQQMJDBUJPOT
TPJFOU QMBD©FT EF UFMMF GB§PO RVF M۝Fਖ਼DBDJU© EFT QSPHSBNNFT PV MPHJDJFMT TPJU PQUJNBMF� -FT PCKFDUJGT TDJFOUJ੗RVFT

� �� 4USVDUVSBUJPO



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

EF M۝&1$ TPOU EF � 	�
 NPE©MJTFS MFT TZTU¨NFT EF DBMDVM IBVUF QFSGPSNBODF FU FYUSBJSF EFT BQQMJDBUJPOT EF DFT
NPE©MJTBUJPOT � 	�
 GPVSOJS EFT TFSWJDFT BVY BQQMJDBUJPOT QPVS PQUJNJTFS MFVS FY©DVUJPO   M۝BJEF E۝BMHPSJUINFT
QBTTBOU   M۝©DIFMMF � 	�
 FYQPTFS DFT TFSWJDFT BVY BQQMJDBUJPOT   USBWFST VOF "1* FU EFT BCTUSBDUJPOT CJFO E©੗OJFT�

�� ࢐࢑ࢍ࢕1࢘࢑ SFHSPVQF EFT JOGPSNBUJDJFOT
 EFT CJPMPHJTUFT FU EFT NBUI©NBUJDJFOT EBOT VOF ©RVJQF�QSPKFU DPN�
NVOF *OSJB�*/3"&
 QPVS VOF NPJUJ©   M۝6.3 $/34 -B#3* FU M۝BVUSF   M۝6.3 */3"& #JP(F$P EF M۝6OJWFSTJU©
EF #PSEFBVY� 1ॲ५९१४५ DPO§PJU EFT N©UIPEFT JOGPSNBUJRVFT FU NBUI©NBUJRVFT QPVS E©DSJSF FU NPE©MJTFS MB
EJWFSTJU© FO CJPMPHJFۘGPODUJPOOFMMF
 H©OPNJRVF FU UBYJOPNJRVF� 4FT N©UIPEFT WPOU EF M۝BOBMZTF EF EPOO©FT
FO IBVUF EJNFOTJPO   M۝JOG©SFODF EF NPE¨MFT QBS SBJTPOOFNFOU FOTFNCMFT�S©QPOTFT FU PQUJNJTBUJPO DPNCJOB�
UPJSF� 4FT DPMMBCPSBUJPOT BWFD EFT CJPMPHJTUFT FU M۝JOEVTUSJF WJTFOU EFT BQQMJDBUJPOT FO CJPUFDIOPMPHJF
 TBOU© FU
©DPMPHJF�CJPEJWFSTJU©�

&O ���� M۝©RVJQF�QSPKFU )९५1"$4 B ©U© SFOPVWFM©F� &O ����
 DF GVU .ॴঌॳॵॹॿॴ५� &O ����
 .१ॴ१ॵ FU 1ॵॺ९ॵ३ POU
©U© SFDPOEVJUFT� &O ����
 M۝&1$ 3ॻॴॺ९ॳ५ B ©U© TDJOE©F QPVS EPOOFS OBJTTBODF   EFVY OPVWFMMFT &1$ � k 5"%११. {
FU k 4503. {� 1ॲ५९१४५ B ©U© DS©©F FO ����
 QSFOBOU MB TVJUF EF M۝BODJFOOF &1$ .१७ॴॵॳ५� $۝FTU VOF ©RVJQF
DPNNVOF   #JP(FDP 	6.3 ����
 FU BV -B#3*� -۝&1$ 1८ॵ५ॴ९ॾ O۝B QBT ©U© SFOPVWFM©F� &O੗O FO ����
 MF TFVM NFNCSF
EV -B#3* FODPSF QS©TFOU EBOT M۝&1$ 3५१ॲ0ॶॺ T۝FTU SFUJS© EF DF॒F ©RVJQF
 RVJ O۝FTU EPOD QMVT VOF &1$ EV -B#3*�

��� 4FSWJDFT DPNNVOT

-FT TFSWJDFT DPNNVOT TF DPNQPTFOU EF EFVY TUSVDUVSFT QSJNPSEJBMFT �

�� RVJQF©ڼ- k 4ZTU¨NFT FU 3©TFBVY { BTTVSF QSJODJQBMFNFOU EFVY NJTTJPOT EF QSFNJ¨SF JNQPSUBODF QPVS MF
MBCPSBUPJSF � E۝VOF QBSU
 MB HFTUJPO FU MB NBJOUFOBODF EFT NPZFOT NVUVBMJT©T � E۝BVUSF QBSU
 MB HFTUJPO EFT
JOGSBTUSVDUVSFT EF SFDIFSDIF� -B TUSVDUVSBUJPO BDUVFMMF EF DF॒F ©RVJQF FTU MB TVJWBOUF �

ۘ -F 1´MF 1SPEVDUJPO B FO DIBSHF M۝FOTFNCMF EF M۝JOGSBTUSVDUVSF NVUVBMJT©F 	TFSWFVST
 TBVWFHBSEF
 S©TFBV

FUD�
�

ۘ -F 1´MF &YQ©SJNFOUBUJPO B QPVS NJTTJPO MB HFTUJPO FU MB NBJOUFOBODF EFT QMBUFT�GPSNFT E۝FYQ©SJNFOUBUJPO
EV -B#3*�

$F॒F T©QBSBUJPO FO EFVY Q´MFT QFSNFU VOF NFJMMFVSF S©QBSUJUJPO EF MB DIBSHF EF USBWBJM FU QFSNFU EF QMBOJ੗FS
EFT ©UVEFT FU EF MB WFJMMF UFDIOPMPHJRVF�
-۝PSHBOJTBUJPO EFT JOH©OJFVST FO k TPVUJFO { BVY ©RVJQFT EV MBCPSBUPJSF B ©WPMV© � JMT TPOU NBJOUFOBOU SB॒BDI©T
  MB EJSFDUJPO EV MBCPSBUPJSF� -۝JE©F FTU EF QPVWPJS VUJMJTFS VOF QBSUJF EF MFVS UFNQT EF USBWBJM QPVS EF OPVWFBVY
QSPKFUT EF E©WFMPQQFNFOU
 MF SFTUF ©UBOU DPOTBDS©   MFVS BODJFOOF ©RVJQF EF SB॒BDIFNFOU� %FVY QSPKFUT POU ©U©
SFUFOVT
 VO TVS MB UI©NBUJRVF k $POWFSHFODF )1$�#JH %BUB { FU M۝BVUSF TVS MF E©WFMPQQFNFOU E۝VO MPHJDJFM  
VTBHF N©EJDBM� $F॒F JOJUJBUJWF
 FODPSF QFSGFDUJCMF
 N©SJUF E۝ªUSF BN©MJPS©F QBS
 OPUBNNFOU
 VO TVJWJ S©HVMJFS EF
M۝BWBOD©F EV QSPKFU QPVS NFTVSFS MB NPUJWBUJPO EFT DIFSDIFVST�

�� -F TFSWJDF BENJOJTUSBUJG FU ॑OBODJFS BDDVFJMMF FU H¨SF MFT WJTJUFVST FU MFT NJTTJPOT
 BJEF   M۝PSHBOJTBUJPO EFT
DPMMPRVFT
 FU T۝PDDVQF EF MB NZSJBEF EF RVFTUJPOT BENJOJTUSBUJWFT SFMBUJWFT BVY DPOUSBUT EF SFDIFSDIF
 BVY
DPOUSBDUVFMT
 BVY NBSDI©T QVCMJDT
 FUD�

-F -B#3* OF QFVU S©FMMFNFOU GPODUJPOOFS TBOT MB EJMJHFODF FU M۝JOWFTUJTTFNFOU EFT QFSTPOOFMT EF DFT EFVY
TUSVDUVSFT�

$IBQJUSF �� 1S¦TFOUBUJPO EF MÔVOJU¦ � #JMBO �



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

��� &þFDUJGT FU NPZFOT

&þFDUJGT

-F UBCMFBV ��� QS©TFOUF M۝©WPMVUJPO EFT F੖FDUJGT EV MBCPSBUPJSF TVS MB Q©SJPEF ����ۗ����� $F॒F ©WPMVUJPO FTU
DPNNFOU©F EBOT MFT TPVT�TFDUJPOT ����� 	QPVS MFT FOTFJHOBOUT�DIFSDIFVST

 ����� 	QPVS MFT DIFSDIFVST
� /PVT
QS©TFOUPOT ©HBMFNFOU MF E©UBJM EFT NPVWFNFOUT EFT QFSTPOOFMT #*"544 FO TFDUJPO �����
 FO EJTUJOHVBOU TVJWBOU MFT
TFSWJDFT 	JOH©OJFVST FO k TPVUJFO {
 TFSWJDFT BENJOJTUSBUJG FU ੗OBODJFS
 ©RVJQF k 4ZTU¨NFT FU 3©TFBVY {
�

1PVS OF QBT DPNQUFS VO NFNCSF VOF BOO©F EF USPQ
 PO DPOTJE¨SF RV۝VO NFNCSF FTU QS©TFOU T۝JM B QBTT© BV
NPJOT � NPJT EF M۝BOO©F BV -B#3*� "JOTJ
 MFT NFNCSFT SFDSVU©T FO TFQUFNCSF EF M۝BOO©F n OF TPOU DPNQUBCJMJT©T
RVF M۝BOO©F n+ 1� &O SFWBODIF
 VO $3 BSSJW© BV �FS KBOWJFS EF M۝BOO©F n FTU CJFO DPNQUBCJMJT© QPVS M۝BOO©F n�

5BCMFBV ��� � $IFSDIFVST FU &�$ BV -B#3*

���� ���� ���� ���� ���� ����
.$' �� �� �� �� �� ��
$3 �� �� �� �� �� ��
13 �� �� �� �� �� ��
%3 �� �� �� �� �� ��
1PTU�EPDUPSBOU	F
T � � �� � � ��
%PDUPSBOU	F
T �� ��� �� �� �� ���
"VUSFT
 EPOU ¦N¦SJUFT �� �� �� �� �� ��

-F -B#3* B BDUVFMMFNFOU �� .$' PV $3 IBCJMJU©T�

0O DPOTUBUF RVF MF OPNCSF EF .$' B EJNJOV© EF � FU DFMVJ EFT 13 EF �� $F॒F CBJTTF T۝FYQMJRVF FO QBSUJF QBS MB
QPMJUJRVF NJTF FO QMBDF QBS M۝VOJWFSTJU© EF #PSEFBVY
 RVJ B CFTPJO EF NB®USJTFS TB NBTTF TBMBSJBMF k GPODUJPOOBJSF {
QPVS ੗OBODFS MF k (MJTTFNFOU 7JFJMMJTTFNFOU 5FDIOJDJU© 	(75
 {�

� M۝PQQPT©
 MF OPNCSF EF DIFSDIFVST 	*OSJB FU $/34
 B BVHNFOU© � PO DPNQUBCJMJTF � $3 FU � %3 TVQQM©NFOUBJSFT�
*M GBVU OPUFS RVF DF CJMBO JOU¨HSF MFT EFT E©QBSUT FU � QSPNPUJPOT $3 WFST %3
 FU OF S©TVMUF EPOD QBT TFVMFNFOU EF
SFDSVUFNFOUT FYUFSOFT� "JOTJ
 KVTRV۝FO ����
 MF -B#3* B FO GBJU B॒JS© �� $3 TVQQM©NFOUBJSFT �

ۘ � TVS DPODPVST 	� $/34
 � *OSJB


ۘ � FO NVUBUJPO 	� $/34
 � *OSJB
�

$FT SFDSVUFNFOUT NPOUSFOU M۝B॒SBDUJWJU© FU MF EZOBNJTNF EV MBCPSBUPJSF� 4J MF OPNCSF UPUBM EF $3 O۝B QBT BVHNFOU©
E۝BVUBOU
 D۝FTU RV۝JM Z B ©HBMFNFOU FV TVS EFT QSPNPUJPOT EF $3 FO %3 	� TVS MB Q©SJPEF

 � NPVWFNFOUT TVS EFT
QPTUFT E۝FOTFJHOBOUT�DIFSDIFVST
 BJOTJ RVF � E©QBSUT�

����� 3FDSVUFNFOU FU NPCJMJU¦ EFT FOTFJHOBOUT�DIFSDIFVST

%VSBOU MB Q©SJPEF ����ۗ����
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MFT S©QPOTFT "/3 P¹ MF -B#3* PCUJFOU S©HVMJ¨SFNFOU EFT UBVY EF TVDD¨T TVQ©SJFVST   MB NPZFOOF OBUJPOBMF 	��
"/3 TVS MB Q©SJPEF QPVS VOF DFOUBJOF EF E©QPT©FT
�

5BCMFBV ��� � $POUSBUT EV -B#3*
 FO Lá
���� ���� ���� ���� ���� 5PUBM

*OUFSOBUJPOBM

EPOU &VSPQF

���� ���� ��� ��� ��� ����

/BUJPOBM ���� ���� ���� ���� ���� ����
3¦HJPOBM ��� ��� ��� ���� ��� ����
*OEVTUSJF ��� ��� ��� ���� ��� ����
"VUSFT �� �� �� � � ���
5PUBM ���� ���� ���� ���� ���� ����.á

-F UBCMFBV ��� QS©TFOUF MFT EPUBUJPOT EF M۝VOJU© TVS MB Q©SJPEF
 RVJ FTU RVBTJ�DPOTUBOUF TBDIBOU� $FMMF EV $/34
JOU¨HSF EFT ੗OBODFNFOUT QBSUJDVMJFST 	QMBUF�GPSNF 7PM#SBJO
 4$3*.&
 DPOG©SFODFT JNQPSUBOUFT DPNNF &%5#�*$%5
����
 PV *80$"۝����
۪
�

-B EPUBUJPO FTU VUJMJT©F QPVS ੗OBODFS MFT BQQFMT JOUFSOFT EV MBCPSBUPJSF EPOU MFT NJTTJPOT
 MF TPVUJFO BVY
T©NJOBJSFT FU HSPVQFT EF USBWBJM
 MF NBU©SJFM DPNNVO EV MBCPSBUPJSF
 M۝FOUSFUJFO EV C¢UJNFOU 	CVSFBV
 S©GFDUJPO۪

FU EFT PQ©SBUJPOT FYDFQUJPOOFMMFT DPNNF MB DPNNVOJDBUJPO PV M۝BDIBU EF TFSWFVST (16� "VY SFTTPVSDFT EF MB
EPUBUJPO
 JM GBVU BKPVUFS MFT QS©M¨WFNFOUT TVS MFT QSPKFUT FVSPQ©FOT 	��� EFT k PWFS�IFBET {
 FU �� TVS MFT DPOUSBUT
JOEVTUSJFMT� -FT DPOUSBUT EFT &1$ ©UBOU H©S©T QBS *OSJB
 OPVT O۝F੖FDUVPOT BVDVO QS©M¨WFNFOU
 NBJT OPVT BWPOT VOF
TPNNF EF ��,ܳ BV UJUSF EF M۝BOJNBUJPO TDJFOUJ੗RVF� -F DFOUSF *OSJB ੗OBODF EJSFDUFNFOU MFT &1$ DPNNVOFT BWFD MF
-B#3* MPST EV EJBMPHVF FOUSF MF EJSFDUFVS EV DFOUSF FU MF SFTQPOTBCMF EF M۝&1$�

5BCMFBV ��� � %PUBUJPO EV -B#3* 	IPST *OSJB

 FO Lá
���� ���� ���� ���� ����

6OJWFSTJU¦ EF
#PSEFBVY

��� ��� ��� ��� ���

#PSEFBVY�*/1 �� �� �� �� ��
$/34 ��� ��� ��� ��� ���
5PUBM ��� ��� ��� ��� ���
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%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

��� 1PMJUJRVF TDJFOUJÿRVF

-B QPMJUJRVF TDJFOUJ੗RVF EV MBCPSBUPJSF T۝JOTDSJU EBOT MB DPOUJOVJU© EF DFMMF NFO©F QS©D©EFNNFOU�

%F NBOJ¨SF DMBTTJRVF
 MFT ©M©NFOUT QFSNF॒BOU EF DPOEVJSF DF॒F QPMJUJRVF TDJFOUJ੗RVF � MB E©੗OJUJPO EFT QSP੗MT
k SFDIFSDIF { EFT QPTUFT E۝FOTFJHOBOUT�DIFSDIFVST
 MF DIPJY EFT TVKFUT ੘©DI©T EFT UI¨TFT 	� QBS BO

 M۝JOU©HSBUJPO EFT
DPNQ©UFODFT EV MBCPSBUPJSF BV OJWFBV EF M۝©DPTZTU¨NF
 MF EJBMPHVF BWFD *OSJB QPVS MB DS©BUJPO PV MF SFOPVWFMMFNFOU
E۝&1$
 MFT BDUJPOT JODJUBUJWFT QPVS FODPVSBHFS MFT DIFSDIFVST   S©QPOESF   EFT BQQFMT   QSPKFUT
 FUD�

%F NBOJ¨SF QMVT PSJHJOBMF
 MF -B#3* OF SFEJTUSJCVF QBT TB EPUBUJPO BVY ©RVJQFT NªNF T۝JM MFVS B॒SJCVF VOF
TPNNF TZNCPMJRVF QPVS M۝BOJNBUJPO EF HSPVQF� &O SFWBODIF
 JM TPVUJFOU MFT NFNCSFT EV MBCPSBUPJSF   USBWFST EFT
BQQFMT   QSPKFUT JOUFSOFT WBSJ©T� $FT BQQFMT POU EJ੖©SFOUT PCKFDUJGT DPNNF � DPODPVSJS   MB NPCJMJU© � EZOBNJTFS MFT
HSPVQFT EF USBWBJM 	(5

 MJFVY JNQPSUBOUT QPVS MFT ©DIBOHFT E۝JE©FT � FODPVSBHFS MFT DPMMBCPSBUJPOT JOUFSOBUJPOBMFT�
-۝JE©F FTU EF QFSNF॒SF   UPVT E۝BWPJS EFT DPOEJUJPOT EF SFDIFSDIF TBUJTGBJTBOUFT
 TBOT QBTTFS VO UFNQT DPOTJE©SBCMF
  MB S©EBDUJPO E۝VO QSPKFU 	VOF QBHF BSHVNFOU©F TVਖ਼U QPVS TF QPSUFS DBOEJEBU   DFT ੗OBODFNFOUT JOUFSOFT
�

%©॑OJUJPO EFT QSP॑MT EF SFDIFSDIF EFT QPTUFT EڼFOTFJHOBOUT�DIFSDIFVST� -F SFDSVUFNFOU EFT FOTFJHOBOUT�
DIFSDIFVST TF GBJU FO DPODFSUBUJPO BWFD MFT TUSVDUVSFT EF GPSNBUJPO QPVS NF॒SF FO BE©RVBUJPO MFT CFTPJOT FO
FOTFJHOFNFOU BWFD MB QPMJUJRVF TDJFOUJ੗RVF EV MBCPSBUPJSF�
5SPJT QSJODJQFT H©O©SBVY QS©TJEFOU   MB E©੗OJUJPO EFT QSP੗MT k SFDIFSDIF { EFT QPTUFT �

ۘ NBJOUFOJS MF QPUFOUJFM SFDIFSDIF EFT ©RVJQFT FYJTUBOUFT

ۘ TPVUFOJS MF E©WFMPQQFNFOU EFT BDUJWJU©T FO ©NFSHFODF

ۘ E©੗OJS EFT QSP੗MT DPI©SFOUT FOUSF FOTFJHOFNFOU FU SFDIFSDIF�

$PODFSOBOU MF NBJOUJFO EV QPUFOUJFM SFDIFSDIF EFT ©RVJQFT FYJTUBOUFT
 MF MBCPSBUPJSF B UFOV DPNQUF EFT E©QBSUT
	SFUSBJUF FU QSPNPUJPO
 EFT NFNCSFT EV MBCPSBUPJSF
 NBJT BVTTJ B BEBQU© MFT QSP੗MT k SFDIFSDIF {   MB UBJMMF EV WJWJFS�
1BS FYFNQMF
 MF EFSOJFS QSP੗M .$'
 k "TQFDUT BMHPSJUINJRVFT EFT HSBQIFT {
 QPSUBJU TVS VOF EFT UI©NBUJRVFT E۝VOF
©RVJQF BMPST RVF E۝BVUSFT
 DPNNF k *OGPSNBUJRVF � N©UIPEFT FU PVUJMT QSPCBCJMJTUFT FU TUBUJTUJRVFT {
 DPODFSOBJFOU
QMVTJFVST ©RVJQFT� 1PVS MFT QPTUFT EF 13
 MFT QSP੗MT ©UBJFOU PSJFOU©T k UPVU -B#3* {
 BWFD VOF FYDFQUJPO QPVS MF
QPTUF k 4DJFODFT EFT EPOO©FT FU EF MFVS USBJUFNFOU { RVJ WJTBJU TQ©DJ੗RVFNFOU M۝©RVJQF #,#�
%FT QSP੗MT TQ©DJ੗RVFT POU ©U© E©੗OJT QPVS GBWPSJTFS MF E©WFMPQQFNFOU E۝BDUJWJU©T ©NFSHFOUFT
 E¨T MPST RV۝JM FYJTUBJU
VOF NBTTF DSJUJRVF TVਖ਼TBOUF FO JOUFSOF TVS VOF UI©NBUJRVF OPVWFMMF� $F GVU MF DBT QPVS MF QSP੗M SFDIFSDIF BTTPDJ©
  MB UI©NBUJRVF USBOTWFSTF k$POWFSHFODF )1$�#JH%BUB {
 VO EFT BYFT TDJFOUJ੗RVFT NJT FO BWBOU BV TFJO EV $MVTU&Y
k 4ZT/VN {� 6O F੖PSU QBSUJDVMJFS B ©U© GBJU QPVS MB UI©NBUJRVF k 4ZTU¨NFT BVUPOPNFT {
 QPVS MBRVFMMF OPVT BWPOT
੘©DI© VO QPTUF EF .$' FU VO QPTUF EF 13�

'M©DIBHF EFT TVKFUT EF UI¨TFT� "V NPNFOU EF MB GVTJPO EFT VOJWFSTJU©T
 M۝PSHBOJTBUJPO EF MB SFDIFSDIF B ©U©
TUSVDUVS©F BVUPVS EF k E©QBSUFNFOUT {� -F -B#3* GBJTBJU QBSUJF EV E©QBSUFNFOU k 4DJFODFT FU 5FDIOPMPHJFT {� $F
E©QBSUFNFOU BWBJU MB QPTTJCJMJU© EF ੘©DIFS EFT TVKFUT EF UI¨TF FO GPODUJPO EF TFT QSPQSFT DSJU¨SFT
 US¨T H©O©SBVY
FU PSJFOU©T WFST MFT 3) 	OPVWFM BSSJWBOU
 KFVOF )%3
 TVKFUT JOUFS�E©QBSUFNFOUT۪
� -۝VOJU© EF SFDIFSDIF EFWBJU
GPVSOJS VO DMBTTFNFOU EFT DBOEJEBUT FO BDDPSE BWFD DFT DSJU¨SFT� &O ����
 BV OJWFBV EF M۝&%.* 	�DPMF EPDUPSBMF
NBUI©NBUJRVFT FU JOGPSNBUJRVF

 MFT EFVY VOJU©T EF SFDIFSDIF SB॒BDI©T   DF॒F ©DPMF EPDUPSBMF 	M۝*.# FU MF -B#3*

POU FV MB QPTTJCJMJU© EF E©੗OJS MFVST QSPQSFT DSJU¨SFT QPVS ੘©DIFS MFT TVKFUT EF UI¨TF� -F DPOTFJM EF M۝&%.* FOU©SJOBJU
MB RVBMJU© EV DBOEJEBU FU M۝BE©RVBUJPO EF TFT DPNQ©UFODFT BWFD MF TVKFU� &O EJTQPTBOU EF EFVY TVKFUT ੘©DI©T TVS MFT
� BMMPV©T   M۝JOGPSNBUJRVF
 OPVT BWPOT QV DPOTUSVJSF VOF QPMJUJRVF TDJFOUJ੗RVF GBWPSJTBOU M۝©NFSHFODF EF OPVWFMMFT
UI©NBUJRVFT 	*"
 RVBOUJRVF۪
�

�� �� 4USVDUVSBUJPO



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

*OU©HSBUJPO EFT DPNQ©UFODFT EV MBCPSBUPJSF BV OJWFBV EF Mڼ©DPTZTU¨NF� 4VS MB Q©SJPEF ����ۗ����
 MB WP�
MPOU© EF MB EJSFDUJPO B ©U© EF QFSNF॒SF BVY NFNCSFT EV -B#3* EF QSP੗UFS BV NJFVY EFT EJTQPTJUJGT QS©TFOUT BV TFJO
EF M۝©DPTZTU¨NF 	DG� TFDUJPO ���
� .ªNF TJ DFSUBJOT -BC&Y ©UBJFOU BOU©SJFVST   ����
 MFVS FYJTUFODF B ©U© SBQQFM©F  
EJ੖©SFOUT DPOTFJMT TDJFOUJ੗RVFT BJOTJ RVF M۝JOU©SªU QPVS DFSUBJOFT ©RVJQFT E۝Z QBSUJDJQFS� 6O DIBOUJFS JNQPSUBOU B
©U© DPOEVJU FO ����
 DFMVJ EF MB SFGPOUF EV $MVTU&Y k $16 {� -B DPOTUJUVUJPO EFT UI©NBUJRVFT TDJFOUJ੗RVFT EF DF
$MVTU&Y B ©U© DPNQMFYF DBS FMMF TF GBJTBJU TVS VO MBSHF Q©SJN¨USF 	*�.
 *.#
 *.4
 -B#3*
 FU BWFD QMVTJFVST QBSUFOBJSFT
	$&"
 *OSJB
� -B SFGPOUF FTU E©UBJMM©F FO TFDUJPO ���� "V OJWFBV EF MB EJSFDUJPO EV MBCPSBUPJSF
 M۝JE©F ©UBJU EF QFSNF॒SF
BV NJFVY M۝JOU©HSBUJPO EFT DPNQ©UFODFT EV -B#3*
 UPVU FO SFTQFDUBOU MFT PCKFDUJGT EF DF OPVWFBV $MVTU&Y�
-PST EF MB NJTF FO DIBOUJFS EFT k (SBOET 1SPHSBNNFT EF 3FDIFSDIFT 	(13
 {
 MB EJSFDUJPO EV MBCPSBUPJSF B PSHBOJT©
EJ੖©SFOUFT S©VOJPOT FOUSF MFT NFNCSFT EV -B#3* FU MFT QPSUFVST EFT (13 B੗O E۝BTTPDJFS BV NJFVY MFT DPNQ©UFODFT
EV MBCPSBUPJSF BWFD MFT PCKFDUJGT EFT QPSUFVST EFT (13� $FMB B QFSNJT BV -B#3* E۝ªUSF QS©TFOU EBOT MFT S©QPOTFT EF
� (13 TVS MFT �� SFUFOVT QPVS MB QIBTF ��

%JBMPHVF BWFD *OSJB QPVS MB DS©BUJPO PV MF SFOPVWFMMFNFOU E1&ڼ$� -B EJSFDUJPO EV -B#3* B FV EFT DPOTVM�
UBUJPOT S©HVMJ¨SFT BWFD MB EJSFDUJPO EV DFOUSF *OSJB QPVS MF SFOPVWFMMFNFOU PV MB DS©BUJPO EF OPVWFMMFT &1$� 1BS
FYFNQMF
 MB EJSFDUJPO B TPVUFOV US¨T GPSUFNFOU
 BVQS¨T EF TFT UVUFMMFT VOJWFSTJUBJSFT
 MB DS©BUJPO EF M۝&1$ k 1ॲ५९१४५ {
BMPST NªNF RV۝FMMF FTU k   DIFWBM { TVS EFVY 6.3� OPVT BWPOT ©U© ©HBMFNFOU BTTPDJ©T   MB DS©BUJPO EFT &1$
k 5"%११. { FU k 4503. {�

3©QPOTF BVY BQQFMT   QSPKFUT� *M Z B EF QMVT FO QMVT E۝BQQFMT   QSPKFUT
 RVF DF TPJU BV OJWFBV MPDBM
 OBUJPOBM

FVSPQ©FO PV JOUFSOBUJPOBM
 DF RVJ FOHFOESF VOF W©SJUBCMF DPNQMFYJU© QPVS TBWPJS TVS RVFM BQQFM TF QPTJUJPOOFS� 1PVS
PQUJNJTFS OPUSF TUSBU©HJF DPODFSOBOU MFT S©QPOTFT
 OPVT BWPOT NJT FO QMBDF FO ���� VO TJUF BDDFTTJCMF   M۝FOTFNCMF
EFT NFNCSFT EV -B#3* FU EV DFOUSF *OSJB
 QFSNF॒BOU EF SFDFOTFS MFT EJ੖©SFOUT BQQFMT� *M B VMU©SJFVSFNFOU ©U©
PVWFSU   UPVU *OSJB� *M FTU BMJNFOU© EFQVJT ���� QBS &� #FSOJ
 RVJ F੖FDUVF VOF WFJMMF SJHPVSFVTF FU EPDVNFOU©F� $F
TJUF QFSNFU FO QBSUJDVMJFS EF SFDIFSDIFS EFT BQQFMT
 QBS FYFNQMF QBS UZQF EF ੗OBODFNFOU WPVMV�

'९७ॻॸ५ ��� ۗ $BQUVSF E۝©DSBO EV TJUF EFT BQQFMT   QSPKFU

$F SFDFOTFNFOU T۝FTU BDDPNQBHO© E۝VOF QPMJUJRVF JOEJWJEVFMMF DJCM©F WFST MFT NFNCSFT EV -B#3*� /PVT BWPOT GBJU
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%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

EF NªNF QPVS MF E©Q´U EF DBOEJEBUVSF   M۝&3$
 BJOTJ RVF QPVS MFT QSPKFUT )�����

%JTQPTJUJGT EڼBJEF   Mڼ©NFSHFODF
   MڼBOJNBUJPO TDJFOUJ॑RVF FU   MB NPCJMJU©� -FT EJTQPTJUJGT E۝BJEF NJT FO
QMBDF QBS MB QS©D©EFOUF NBOEBUVSF DPODFSOBJFOU MFT NJTTJPOT
 MB NPCJMJU© KVOJPS 	FOUSBOUF FU TPSUBOUF

 FU MFT
QSPKFUT ©NFSHFOUT� *MT POU ©U© DPNQM©U©T QBS E۝BVUSFT EJTQPTJUJGT � MFT T©NJOBJSFT
 MB NPCJMJU© EPDUPSBOUF
 FU M۝BJEF   MB
QVCMJDBUJPO�

ۘ 1PVS MFTNJTTJPOT
 JM T۝BHJU EF TPVUFOJS MFT NFNCSFT EV MBCPSBUPJSF RVJ O۝POU QBT MFT CVEHFUT O©DFTTBJSFT QPVS TF
E©QMBDFS � MF CVEHFU B੖©SFOU FTU H©S© QBS MF QS©TJEFOU EV DPOTFJM TDJFOUJ੗RVF
 RVJ EJTQPTF E۝FOWJSPO ��Lܳ BOOVFMT�

ۘ 1PVS MB NPCJMJU© KVOJPS
 JM FYJTUF BV TFJO EF OPT UVUFMMFT EJ੖©SFOUT BQQFMT QPVS GBWPSJTFS MB NPCJMJU© NBJT BVDVO
OF DJCMF WSBJNFOU MFT k KVOJPST {� $۝FTU QPVSRVPJ MB EJSFDUJPO QS©D©EFOUF B NJT FO QMBDF DF EJTQPTJUJG EF TPVUJFO�
-F CVEHFU RVJ MVJ FTU DPOTBDS© FTU EF M۝PSESF EF ��,ܳ� &O ����
 OPVT BWPOT CVEH©U© ��,ܳ TVQQM©NFOUBJSFT QPVS
MB kNPCJMJU© EPDUPSBOU {� *M T۝BHJU E۝BJEFS MFT EPDUPSBOUT GBJTBOU VO T©KPVS EF QMVT EF � TFNBJOFT EBOT VO
MBCPSBUPJSF ©USBOHFS� $F॒F TPNNF WJFOU DPNQM©UFS MFT EJ੖©SFOUFT BJEFT QPTTJCMFT�
%BOT MB WPMPOU© EF TVJWSF M۝©WPMVUJPO EF OPUSF EJTDJQMJOF
 OPVT BWPOT ©HBMFNFOU NJT FO QMBDF VO BQQFM   QSPKFUT
©NFSHFOUT RVJ GPVSOJU VO ੗OBODFNFOU E۝BNPS§BHF QPVS VO CVEHFU EF ��,ܳ�

ۘ -۝BOJNBUJPO TDJFOUJ੗RVF TF GBJU QSJODJQBMFNFOU BV OJWFBV EF M۝©RVJQF
 EV UI¨NF
 WPJSF EF HSPVQFT EF QMVT
QFUJUF UBJMMF MPSTRVF MB UBJMMF E۝VO UI¨NF FTU USPQ JNQPSUBOUF� -FT BOJNBUJPOT TPOU OPNCSFVTFT 	T©NJOBJSFT
IFCEPNBEBJSFT
 HSPVQFT EF USBWBJM UI©NBUJRVFT
 FUD�
 FU QFSNF॒FOU   UPVT MFT NFNCSFT EF QS©TFOUFS FU E۝©DIBOHFS
TVS MFVST USBWBVY EF SFDIFSDIF� $FMB FYQMJRVF FO QBSUJF MF OPNCSF JNQPSUBOU EF T©NJOBJSFT JOEJRV©T EBOT MF
੗DIJFS EF TZOUI¨TF EF M۝)$&3&4� $FSUBJOT HSPVQFT EF USBWBJM TPOU MJ©T   EFT BDUJWJU©T USBOTWFSTFT BVY ©RVJQFT

©NFSHFOUFT
 PV RVJ WJTFOU   QS©TFSWFS DFMMFT FYJTUBOUFT� $۝FTU MF DBT QPVS MFT HSPVQFT EF USBWBJM TVJWBOUT
 NJT
FO QMBDF TVS MB Q©SJPEF 	FO QMVT EFT T©NJOBJSFT S©DVSSFOUT EFT ©RVJQFT FU EFT UI¨NFT
� *MT JNQMJRVFOU TPVWFOU
QMVTJFVST ©RVJQFT
 FU NPOUSFOU MB WJUBMJU© EF MB SFDIFSDIF BV -B#3* �
� (5 TVS MFT BTTJTUBOUT EF QSFVWF 	FO QBSUJDVMJFS $PR
 BDUJG EFQVJT ����
 JOJUJ© QBS 4� 4BMWBUJ FU 1� $BTUFSBO�
� (5 TVS M۝BQQSFOUJTTBHF QSPGPOE
 BDUJG EF ����   ����
 BOJN© QBS "� ;FNNBSJ�
� (5 TVS MB UI©PSJF EF M۝BQQSFOUJTTBHF
 E©CVU© FO ���� QBS /� 'JKBMLPX�
� (5 TVS M۝JOUFMMJHFODF BSUJ੗DJFMMF EFQVJT ����
 BOJN© QBS "� ;FNNBSJ FU -� 4JNPO�
� (5 TVS M۝JOGPSNBUJRVF RVBOUJRVF
 BOJN© FO ���� QBS :� -F #PSHOF FU 4� %BSUPJT�
� (5 TVS MF USBJUFNFOU EFT EPOO©FT NBTTJWFT FU I©U©SPH¨OFT
 BDUJG FOUSF ������ FU ������
 BNPSD© QBS

/� )BOVTTF�
$PNNF MFT ©RVJQFT O۝POU QBT UPVKPVST MB DBQBDJU© ੗OBODJ¨SF QPVS BTTVSFS MF E©QMBDFNFOU E۝PSBUFVST JOWJU©T  
MFVST T©NJOBJSFT PV HSPVQFT EF USBWBJM
 OPVT BWPOT DPOTBDS© VOF QBSUJF EF MB EPUBUJPO EV MBCPSBUPJSF 	��,ܳ
BOOVFMT
   DFT JOWJUBUJPOT� 4VJWBOU MB MPDBMJTBUJPO EFT JOUFSWFOBOUT
 DFMB SFQS©TFOUF VOF USFOUBJOF E۝JOWJUBUJPOT
QBS BO�

ۘ &O੗O
 MFT QSBUJRVFT EFT ©EJUFVST ©WPMVFOU
 FU MF NPOEF BDBE©NJRVF FO FTU EF QMVT FO QMVT E©QFOEBOU� %BOT
DFSUBJOFT EJTDJQMJOFT FU QPVS DFSUBJOFT SFWVFT
 JM GBVU E©TPSNBJT QBZFS QPVS ªUSF QVCMJ©� .ªNF TJ MF MBCPSBUPJSF OF
DBVUJPOOF QBT DF QSPD©E©
 JM B E©DJE© E۝BMMPVFS VO CVEHFU QPVS TPVUFOJS MFT EFNBOEFT EF GSBJT Eڼ©EJUJPO EF TFT
NFNCSFT� 6OF W©SJ੗DBUJPO EF MB RVBMJU© EFT TVQQPSUT WJT©T FTU GBJUF EF GB§PO TZTU©NBUJRVF QBS MF QS©TJEFOU EV
DPOTFJM TDJFOUJ੗RVF FU MB EJSFDUJPO EV MBCPSBUPJSF� &O੗O
 VO CVEHFU FTU BVTTJ BMMPV© QPVS M۝BJEF   MB S©EBDUJPO
EF QVCMJDBUJPOT EBOT EFT SFWVFT PV EFT DPOG©SFODFT US¨T QSFTUJHJFVTFT� 1PVS MFT EFVY QPTUFT DPOGPOEVT
 MF CVEHFU
FTU EF ��,ܳ�

�� �� 4USVDUVSBUJPO



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

-FT DIJ੖SFT JOEJRV©T DJ�EFTTVT TPOU VOF WFOUJMBUJPO QS©WJTJPOOFMMF � FO GPODUJPO EFT EFNBOEFT FU EFT DS©EJUT
DPOTPNN©T
 MFT EJ੖©SFOUFT MJHOFT TPOU GPOHJCMFT� "V UPUBM
 MF -B#3* TPVUJFOU DFT EJ੖©SFOUT EJTQPTJUJGT   IBVUFVS EF
���,ܳ BOOVFMMFNFOU
 TPJU QS¨T E۝VO RVBSU EF MB EPUBUJPO EF TFT UVUFMMFT�

��� "DUJPOT FU QSJTF FO DPNQUF EFT SFDPNNBOEBUJPOT EF MÔ)$&3&4

3FDPNNBOEBUJPO � � *M FTU O©DFTTBJSF EF E©टOJS FU TUBCJMJTFS E¨T NBJOUFOBOU MB OPVWFMMF ©RVJQF EF EJSFDUJPO� &O
FञFU
 DFࡇF OPVWFMMF ©RVJQF QSFOESB TB QMBDF EBOT VO FOWJSPOOFNFOU EJडDJMF � CBJTTF QS©WJTJCMF PV BV NJFVY TUBHOBUJPO
EFT टOBODFNFOUT S©DVSSFOUT
 BJOTJ RVF EFT DPOUSBUT "/3 TVS MFTRVFMT SFQPTFOU EF GB§PO JNQPSUBOUF MFT टOBODFNFOUT EFT
©RVJQFT�

-F -B#3* B F੖FDUJWFNFOU WV TFT ੗OBODFNFOUT S©DVSSFOUT CBJTTFS � MB EPUBUJPO FO KBOWJFS ���� ©UBJU EF ���,ܳ BMPST
RVF DFMMF EF ���� FTU EF ���,ܳ
 TPJU VOF CBJTTF EF ���� /PVT BWPOT SFQPSU© PV SFOPOD©   DFSUBJOFT E©QFOTFT QPVS
M۝FOUSFUJFO EV C¢UJNFOU� %F NªNF
 MF ੗OBODFNFOU EFT &1$ FTU QBTT© EF ���,ܳ FO ����   ���,ܳ BVKPVSE۝IVJ 	QPVS
VOF &1$ FO NPJOT QBS SBQQPSU   ����
� $F ੗OBODFNFOU
 EJSFDUFNFOU O©HPDJ© FOUSF MF SFTQPOTBCMF EV DFOUSF *OSJB
FU MFT SFTQPOTBCMFT EFT &1$
 ©DIBQQF BV MBCPSBUPJSF�

-B EJSFDUJPO EV -B#3* ©UBJU QMFJOFNFOU DPOTDJFOUF EF M۝JNQPSUBODF EF USBWBJMMFS EBOT MB DPOUJOVJU©� &MMF M۝B GBJU

NBMHS© EFVY DIBOHFNFOUT QS©WVT E¨T MF E©QBSU� -B OPVWFMMF ©RVJQF B QSJT TFT GPODUJPOT BV �FS KBOWJFS ����� $FT EFVY
SFNQMBDFNFOUT POU FV MJFV FO ���� � .� %FTBJOUF�$BUIFSJOF FU �� 4PQFOB POU RVJ॒© M۝©RVJQF
 UBOEJT RVF '� ,SJFG FU
$� (BWPJMMF M۝POU SFKPJOUF� $FT DIBOHFNFOUT
 BOUJDJQ©T E¨T KBOWJFS ����
 O۝POU QBT OVJ   MB DPOUJOVJU© EV USBWBJM EF MB
EJSFDUJPO� "V DPOUSBJSF
 DPNNF .� %FTBJOUF�$BUIFSJOF FU �� 4PQFOB BQQBSUFOBJFOU   MB EJSFDUJPO QS©D©EFOUF
 JMT
POU QFSNJT DF॒F DPOUJOVJU©
 UPVU FO EPOOBOU MF UFNQT BVY EFVY OPVWFBVY FOUSBOUT EF TF QS©QBSFS� %BOT MF NªNF
FTQSJU
 MB GVUVSF EJSFDUJPO
 RVJ QSFOESB TFT GPODUJPOT FO KBOWJFS ����
 B ©U© ©USPJUFNFOU BTTPDJ©F   M۝©RVJQF BDUVFMMF
EFQVJT ����
 QPVS F੖FDUVFS VO k UVJMBHF {�

3FDPNNBOEBUJPO � � *M GBVESB EPOD JNQ©SBUJWFNFOU S©VTTJS   EJWFSTJटFS MFT TPVSDFT EF टOBODFNFOU 	UPVT UZQFT EF
DPOUSBUT FVSPQ©FOT
 JOEVTUSJFMT
 FUD�
� -F DPNJU© EڣFYQFSUT JOTJTUF BVTTJ TVS MFT EFNBOEFT EF टOBODFNFOU EF UZQF &3$� -F
-B#3* FTU UPUBMFNFOU BCTFOU TVS DF DS©OFBV
 BMPST RVF MFT DPNQ©UFODFT TDJFOUJटRVFT BW©S©FT EF TFT DIFSDIFVST EFWSBJFOU
MVJ QFSNFࡇSF EڣPCUFOJS QSFTRVF   DPVQ T»S EF UFMT टOBODFNFOUT�

/PVT BWPOT FOUBN© VOF S©FMMF QPMJUJRVF QPVS JODJUFS M۝FOTFNCMF EFT NFNCSFT KVOJPST FU TFOJPST EV -B#3*   DPODPVSJS
  M۝&3$
 BMMBOU KVTRV۝  MFT TPMMJDJUFS QFSTPOOFMMFNFOU� /PVT BWPOT S©QFSUPSJ© M۝FOTFNCMF EFT DBOEJEBUT QPUFOUJFMT FO
GPODUJPO EF MB EBUF EF MFVS TPVUFOBODF EF UI¨TF FU EF MFVS SBZPOOFNFOU TDJFOUJ੗RVF�

/PVT BWPOT E©QPT© TVS MB Q©SJPEF VO EPTTJFS &3$ k "EWBODFE {
 � EPTTJFST &3$ k $POTPMJEBUPS { FU � EPTTJFST
&3$ k 4UBSUJOH {� /PVT BWPOT PCUFOV FO ���� VOF &3$ k 4UBSUJOH { 	'BCJFO -P॒F
 %3 *OSJB
 � BDUVFMMFNFOU
 1JFSSJDL
$PVQ© 	%3 $/34
 FTU BENJTTJCMF   M۝PSBM QPVS VOF &3$ k $POTPMJEBUPS {� -۝&3$ SFTUF VOF E©NBSDIF JOEJWJEVFMMF
NªNF TJ FMMF FTU QSP੗UBCMF   VO HSPVQF FU JM FTU EJਖ਼DJMF EF DPOWBJODSF EFT TFOJPST SFDPOOVT EF DPODPVSJS� -FT
NFNCSFT EV MBCPSBUPJSF POU ©U© QMVT FODMJOT   DBOEJEBUFS   M۝*6'� /PVT BWPOT PCUFOV TVS MB Q©SJPEF � *6' KVOJPST
	9� #MBOD
 5� 1MBDF
 "� 5BOBTB
 FU VO *6' TFOJPS 	7� -FQFUJU
�

3FDPNNBOEBUJPO � � $PODFSOBOU MFT SBQQPSUT -B#3*ڝ*OSJB
 MF DPNJU© EڣFYQFSUT TVHH¨SF MB NJTF FO QMBDF EڣVOF
S©VOJPO NFOTVFMMF PV CJ�NFOTVFMMF FOUSF MFT EJSFDUJPOT BटO EF H©SFS EBOT MB USBOTQBSFODF MFT S©QPOTFT BVY BQQFMT EڣPञSFT
S©HJPOBVY PV OBUJPOBVY
 WPJSF JOUFSOBUJPOBVY� $F UZQF EF S©VOJPO QPVSSBJU BVTTJ ªUSF ©UFOEV BVY BVUSFT ©DIFMPOT QPVS
USBWBJMMFS BV DSPJTFNFOU EFT DVMUVSFT�
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%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

-FT SFMBUJPOT BWFD *OSJB POU ©U© DPOTUSVDUJWFT TVS MB Q©SJPEF� -FT S©VOJPOT TVHH©S©FT POU ©U© BNPSD©FT
 NBJT TF TPOU
E©MJU©FT BV ੗M EV UFNQT� /PVT BWPOT DPOTFSW© MFT JOWJUBUJPOT S©DJQSPRVFT EV EJSFDUFVS TDJFOUJ੗RVF EV DFOUSF BV
DPOTFJM TDJFOUJ੗RVF EV MBCPSBUPJSF FU MFT JOWJUBUJPOT EF MB EJSFDUJPO EV MBCPSBUPJSF BV DPNJU© EFT QSPKFUT EV DFOUSF�
"WBOU MB Q©SJPEF EF DPO੗OFNFOU
 OPVT BWJPOT NJT FO QMBDF VOF S©VOJPO NFOTVFMMF BWFD MF OPVWFBV EJSFDUFVS EV
DFOUSF *OSJB FU MF EJSFDUFVS EV -B#3* � DF॒F S©VOJPO TFSB SFNJTF FO QMBDF QSPDIBJOFNFOU�

3FDPNNBOEBUJPO � � -F DPNJU© EڣFYQFSUT JOWJUF MF -B#3*   NJFVY QSFOESF FO DPNQUF MB GPSNBUJPO QBS MB SFDIFSDIF

QBS FYFNQMF FO JOOPWBOU BV TFJO EF Mڣ©DPMF EPDUPSBMF FU EFT NBTUFST BटO EڣBTTVSFS MF SFDSVUFNFOU EFT EPDUPSBOUT� -F
DPNJU© EڣFYQFSUT JODJUF MFT DPMM¨HVFT EV -B#3*   QSFOESF VOF QMBDF JNQPSUBOUF EBOT MB S©ठFYJPO TVS MFT NBTUFST FU MFT
©DPMFT EPDUPSBMFT RVJ OF NBORVFSB QBT EF TڣJOTUBMMFS EBOT MFT QSPDIBJOT NPJT�BOO©FT EBOT MFT DPOTFJMT VOJWFSTJUBJSFT

WPJSF   ªUSF QSPBDUJGT TVS MF TVKFU�

-F MBCPSBUPJSF T۝FTU GPSUFNFOU JNQMJRV© EBOT MB GPSNBUJPO EFT ©UVEJBOUT   MB SFDIFSDIF
 BV OJWFBV EV NBTUFS DPNNF
BV OJWFBV EV EPDUPSBU�
/� )BOVTTF FU -� 4JNPO TPOU DP�QPSUFVST 	BWFD 4� 3FOBVE
 *.4 FU +��.� $PVWFJHOFT
 *.# EV k (SBEVBUF 3FTFBSDI
1SPHSBN 	(31
 JO %JHJUBM 4DJFODFT ࢟࢏࢕࢑࢙࢞ࢡ/ {
 BDDFQU© FO ���� FU RVJ E©CVUFSB FO ���� 	DG� TFDUJPO ���
 RVJ
TJUVF DF QSPKFU EBOT M۝©DPTZTU¨NF MPDBM
� 4PO PCKFDUJG FTU EF QSPQPTFS VOF P੖SF EF GPSNBUJPO QMVSJ�EJTDJQMJOBJSF
 EF
IBVUF RVBMJU© FU B॒SBDUJWF
 E¨T MF NBTUFS   VOF DFOUBJOF E۝©UVEJBOUT QBS BO
 GSBO§BJT PV ©USBOHFST� -F NPOUBHF EV
EPTTJFS
 E©CVU© FO ���� DPNNF VOF k �DPMF 6OJWFSTJUBJSF EF 3FDIFSDIF { 	&63

 B JNQMJRV© RVBUSF MBCPSBUPJSFT 	*.#

*.4
 *�.
 -B#3*
 FU MF DFOUSF *OSJB� -FT OPNCSFVTFT EJTDVTTJPOT POU ©U© PVWFSUFT   UPVT MFT NFNCSFT EFT TUSVDUVSFT
JNQMJRV©FT� -۝©WBMVBUJPO QPTJUJWF EV QSPKFU
 SF§VF E©CVU KVJMMFU ����
 OPVT EPOOFSB EFT NPZFOT DPOT©RVFOUT QPVS
NF॒SF FO ēVWSF DF QSPHSBNNF BNCJUJFVY 	�� .ܳ TPOU BMMPV©T TVS � BOT QPVS MFT � (31 EV TJUF
�
1BS BJMMFVST
 "� #VHFBV
 NFNCSF EF M۝©RVJQF *�4
 B ©U© NPUSJDF EBOT MF NPOUBHF EV NBTUFS *NBHF 1SPDFTTJOH BOE
$PNQVUFS 7JTJPO 	*1$7

 MBCFMMJT© k &SBTNVT .VOEVT { FO ����� &MMF B QJMPU© MF NPOUBHF EV EPTTJFS EF MBCFMMJTBUJPO

QVJT DP�H©S© DF NBTUFS BWFD 7� -FQFUJU� -B MBCFMMJTBUJPO B
   OPVWFBV
 BQQPSU© VO TPVUJFO ੗OBODJFS FU IVNBJO
JNQPSUBOU� -F -B#3* B NFO© VOF BDUJPO EF DPNNVOJDBUJPO WFST MFT ©UVEJBOUT EF DF NBTUFS QPVS MFT JODJUFS  
QPVSTVJWSF MFVST ©UVEFT FO UI¨TF�
%BOT MF NªNF FTQSJU
 MB EJSFDUJPO EV -B#3* B BDUJWFNFOU QBSUJDJQ©   EFT KPVSO©FT EF TFOTJCJMJTBUJPO   MB QPVSTVJUF
E۝©UVEFT FO EPDUPSBU QPVS MFT ©M¨WFT JOH©OJFVST EF M۝&/4&*3#�."5.&$"� &O੗O
 OPVT BWPOT BDDVFJMMJ DIBRVF
BOO©F
 FU QBSGPJT   QMVTJFVST SFQSJTFT
 EFT ©UVEJBOUT EFT &/4 EF $BDIBO
 3FOOFT FU -ZPO
 QPVS MFVS QS©TFOUFS MFT
BDUJWJU©T EV MBCPSBUPJSF� $F॒F JOJUJBUJWF OPVT B QFSNJT E۝B॒JSFS FO TUBHF RVFMRVFT VOT EF DFT ©UVEJBOUT�
&O੗O
 OPVT TPNNFT BDUJGT BV OJWFBV EF M۝�DPMF %PDUPSBMF .BUI©NBUJRVFT FU *OGPSNBUJRVF 	&%.*
� /� )BOVTTF FO B
©U© EJSFDUFVS EF ����   ����� %FQVJT ����
 1BTDBM %FTCBSBUT FO BTTVSF MB EJSFDUJPO BEKPJOUF
 QPVS M۝JOGPSNBUJRVF�
-B EJSFDUJPO QBSUJDJQF   UPVT MFT DPOTFJMT EF M۝&%.*
 BVYRVFMT TJ¨HFOU ©HBMFNFOU EFVY NFNCSFT EV MBCPSBUPJSF

+��$� "WBM FU "� 5BOBTB� -F MBCPSBUPJSF FTU JNQMJRV© EBOT M۝PSHBOJTBUJPO EV T©NJOBJSF EF M۝&%.*
 DPNNVO   M۝*.# FU
BV -B#3*
 FU PSHBOJT© QBS (� 4©OJ[FSHVFT KVTRV۝FO ����
 FU QBS "� 5BOBTB EFQVJT�

3FDPNNBOEBUJPO � � -F TFSWJDF UFDIOJRVF OF TFNCMF QBT QS©QBS©   VOF DFOUSBMJTBUJPO EF TFT NJTTJPOT BV OJWFBV EF
MڣVOJWFSTJU©� 6O SFQPTJUJPOOFNFOU TUSBU©HJRVF EFT JOH©OJFVST QMVT GPSUFNFOU FO BQQVJ   MB SFDIFSDIF TFNCMF ªUSF VOF
QJTUF   FYQMPSFS EBOT MF GVUVS�
%VSBOU MB Q©SJPEF
 M۝©RVJQF k 4ZTU¨NFT FU 3©TFBVY { B DPOOV EF OPNCSFVTFT NPCJMJU©T 	DG� TFDUJPO �����
� &O ����

M۝F੖FDUJG ©UBJU EF � *3
 � *&
 � "*
 FU � 5FDI 	DPOUSBDUVFM
 BWFD EFVY "4* FO DPOH© NBMBEJF� *M B EJNJOV© KVTRV۝  OF
QMVT DPNQUFS RV۝VO TFVM *3
 VO *& FU VO 5FDI� -FT E©QBSUT TVDDFTTJGT POU FV EFT DPOT©RVFODFT JNQPSUBOUFT TVS
M۝PSHBOJTBUJPO EV TFSWJDF
   UFM QPJOU RV۝VOF NJTTJPO E۝BVEJU B ©U© F੖FDUV©F   MB EFNBOEF EF MB EJSFDUJPO FO ����� -F
SBQQPSU EF DF॒F NJTTJPO QS©DPOJTBJU DFSUBJOFT BN©MJPSBUJPOT DPODFSOBOU M۝PSHBOJTBUJPO FU MF GPODUJPOOFNFOU EF

�� �� 4USVDUVSBUJPO
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%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

DF॒F ©RVJQF
 RVF OPVT BWPOT FTTBZ© EF QSFOESF FO DPNQUF EV NJFVY QPTTJCMF
 FO DPODFSUBUJPO BWFD MFT JOU©SFTT©T� �
M۝IFVSF BDUVFMMF
 MF Q´MF QSPEVDUJPO FTU DPNQPT© EF � *&
 E۝VO "* FU E۝VO 5FDI BJOTJ RVF E۝VO "* DPOUSBDUVFM� -F Q´MF
k FYQ©SJNFOUBUJPO { FTU MVJ DPNQPT© E۝VO *3 FU E۝VO *&� $F॒F T©QBSBUJPO FO EFVY Q´MFT QFSNFU EF SBQQSPDIFS MF
Q´MF k FYQ©SJNFOUBUJPO { EFT ©RVJQFT EF SFDIFSDIF UPVU FO QFSNF॒BOU BV k Q´MF QSPEVDUJPO { EF NJFVY PSHBOJTFS
TPO USBWBJM�

फ़BOU BVY JOH©OJFVST EF SFDIFSDIF FO BQQVJ   MB SFDIFSDIF
 JMT POU ©U© QBSUJFMMFNFOU E©UBDI©T EFT ©RVJQFT EV
-B#3* QPVS ªUSF SB॒BDI©T   MB EJSFDUJPO EV MBCPSBUPJSF � VOF QBSUJF EF MFVS UFNQT EF USBWBJM B ©U© NVUVBMJT©F
B੗O E۝BJEFS   TPVUFOJS DFSUBJOT QSPKFUT EV MBCPSBUPJSF T©MFDUJPOO©T QBS VOF DPNNJTTJPO BE IPD� 6O QSFNJFS TVKFU
QPSUBOU TVS MF E©WFMPQQFNFOU E۝VO MPHJDJFM N©EJDBM B ©U© SFUFOV QBS MB DPNNJTTJPO FU VO TFDPOE TVKFU QPSUBOU TVS
MB DPOWFSHFODF k )1$ #JH%BUB { BWBJU ©U© WBMJE© FO DPOTFJM TDJFOUJ੗RVF� "VUBOU M۝JE©F QFVU QBSB®USF T©EVJTBOUF

BVUBOU TPO JOTUBODJBUJPO FTU E©MJDBUF DBS GPSUFNFOU E©QFOEBOUF EF M۝JNQMJDBUJPO EFT DIFSDIFVST DPODFSO©T� *M Z B VO
S©FM QPUFOUJFM E۝BN©MJPSBUJPO TVS DF TVKFU
 OPUBNNFOU TVS MF TVJWJ EFT USBWBVY�

3FDPNNBOEBUJPO � � RVJQF©ڣ- BENJOJTUSBUJWF QBSB®U VO QFV QFSEVF EBOT MFT SFTUSVDUVSBUJPOT VOJWFSTJUBJSFT FO
DPVST � JM GBVESBJU MB DPOTPMJEFS FU MB TPVUFOJS 	OPUBNNFOU EBOT MF DBESF EF QSPNPUJPOT
�

-B QSPNPUJPO EFT BHFOUT EF M۝©RVJQF BENJOJTUSBUJWF FTU VOF QS©PDDVQBUJPO DPOTUBOUF EF MB EJSFDUJPO� /PVT BWPOT
FTTBZ© E۝PSHBOJTFS MF GPODUJPOOFNFOU EV MBCPSBUPJSF QPVS GBWPSJTFS MFVS ©WPMVUJPO EF DBSSJ¨SF FO DPO੗BOU BVUBOU
RVF QPTTJCMF EFT NJTTJPOT DPSSFTQPOEBOU BV HSBEFT TVQ©SJFVST� $FQFOEBOU
 JM GBVU TBWPJS RV۝BV TFJO EF M۝VOJWFSTJU©

MFT ©WPMVUJPOT EF DBSSJ¨SF QBTTFOU US¨T TPVWFOU QBS VOF NPCJMJU©� 1BS BJMMFVST
 MFT DIBODFT EF QSPNPUJPO BV $/34
TPOU TVQ©SJFVSFT BV OJWFBV EV DPODPVST JOUFSOF RV۝  M۝WBODFNFOU BV DIPJY� /PVT BWPOT TFOTJCJMJT© MFT BHFOUT   DFT
N©DBOJTNFT EF QSPNPUJPO�
$FNPEF EF QSPHSFTTJPO EBOT MB DBSSJ¨SF
 QBSNPCJMJU©
 FTU MB SBJTPO QPVS MBRVFMMF OPVT BWPOT QFSEV EFVY SFTQPOTBCMFT
EV Q´MF ੗OBODJFS TVS MB Q©SJPEF
 DF RVJ BVSBJU QV E©TUBCJMJTFS MF TFSWJDF� "JOTJ
 "� -BHBJMMBSEF B RVJ॒© MF Q´MF ੗OBODJFS
FO ���� FU B ©U© SFNQMBD©F QBS +� .BSU[ DJOR NPJT QMVT UBSE
 RVJ
   TPO UPVS
 OPVT B RVJ॒©T FO ����� &O KBOWJFS ����

OPVT BWPOT SFDSVU© 4� .BSJB� $F QPTUF DM© B EPOD ©U© WBDBOU QFOEBOU QMVT E۝VO BO� $PNNF JOEJRV© DJ�EFTTVT
 DFT
E©QBSUT T۝FYQMJRVFOU QBS MB QPMJUJRVF EF QSPHSFTTJPO EF DBSSJ¨SF   M۝VOJWFSTJU© � FO F੖FU
 MB SFTQPOTBCJMJU© EV Q´MF
੗OBODJFS FTU VO QPTUF "*
 BMPST RVF MFT SFTQPOTBCJMJU©T S©FMMFT FYFSD©FT TPOU QSPDIFT EF DFMMFT E۝VO *&� $F QPTUF FTU
EPOD QBSUJDVMJ¨SFNFOU GSBHJMF�
-FT QSPNPUJPOT TVJWBOUFT POU ©U© PCUFOVFT TVS MB Q©SJPEF � &� .FZSF FTU QBTT©F 5FDI FO ���� FU B PCUFOV VOF
QSPNPUJPO EBOT MF HSBEF 	$4
 FO ����
 QBS BWBODFNFOU BV DIPJY � *� (BSDJB B S©VTTJ MF DPODPVST JOUFSOF $/34 EF
5FDI FO ���� TVJWJ E۝VO DIBOHFNFOU EF HSBEF FO ����� &� -FTBHF
 SFDSVU©F DPNNF "+5 FO ����
 B S©VTTJ MF DPODPVST
JOUFSOF 5FDI $/34 FO ����� "� .FSTJFS B S©VTTJ MF DPODPVST JOUFSOF EF "+5 FO ���� FU PCUFOV VO DIBOHFNFOU EF
HSBEF FO ����� .� )JOOFOCFSHFS B PCUFOV VOF QSPNPUJPO EBOT MF HSBEF *& �FS DMBTTF FO �����

��� 1SPÿM EÔBDUJWJU¦T

-FT QSJODJQBMFT BDUJWJU©T QPVS MF -B#3* TPOU MB SFDIFSDIF 	QSPEVDUJPO TDJFOUJ੗RVF
 BOJNBUJPO EF MB SFDIFSDIF

GPSNBUJPO QBS MB SFDIFSDIF

 MF USBOTGFSU EF UFDIOPMPHJF NBJT BVTTJ MB QSPEVDUJPO MPHJDJFMMF�

.ªNF TJ TUBUVUBJSFNFOU MFT FOTFJHOBOUT�DIFSDIFVST POU VOF PCMJHBUJPO E۝FOTFJHOFNFOU
 JM O۝Z B QBT EF SBJTPOT
EF MFT EJTUJOHVFS EFT DIFSDIFVST
 DBS UPVT
 DIFSDIFVST FU FOTFJHOBOUT�DIFSDIFVST
 DPOUSJCVFOU   MB RVBMJU© EF MB
SFDIFSDIF BV -B#3*�
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3FDIFSDIF

-۝JNQMJDBUJPO EBOT MB SFDIFSDIF
 TPO BOJNBUJPO FU MB GPSNBUJPO EPDUPSBMF TPOU US¨T MBSHFNFOU NBKPSJUBJSFT EBOT
MFT BDUJWJU©T EFT NFNCSFT EV MBCPSBUPJSF�

�� 1SPEVDUJPO TDJFOUJ॑RVF� -B RVBMJU© EF MB SFDIFSDIF F੖FDUV©F BV -B#3* FTU B॒FTU©F QBS MF OPNCSF EF QVCMJDB�
UJPOT EBOT MFT SFWVFT 2� 	QMVT EF ���
 FU EBOT MFT DPOG©SFODFT EF QSFNJFS QMBO "� PV " 	QS¨T EF ���

 TBOT QBSMFS
EFT NPOPHSBQIJFT�

�� .POUBHF EF QSPKFUT� 6OF QBSU EF M۝BDUJWJU© EFT NFNCSFT EV MBCPSBUPJSF FTU DPOTBDS©F   MB S©QPOTF BVY BQQFMT
  QSPKFUT� $FT EFSOJ¨SFT BOO©FT
 MFVS OPNCSF FU MFVS OBUVSF POU FODPSF BVHNFOU© QPVS EFT CVEHFUT RVJ FVY

NBMIFVSFVTFNFOU
 O۝POU QBT TVJWJ EBOT MFTNªNFT QSPQPSUJPOT� $F॒F BDUJWJU© EFWJFOU EF QMVT FO QMVT DISPOPQIBHF
FU EF NPJOT FO NPJOT QSPEVDUJWF � QPVS MFT NªNFT SBJTPOT
 M۝BDUJWJU© E۝©WBMVBUJPO EFWJFOU EF QMVT FO QMVT
JNQPSUBOUF
 NPCJMJTBOU VOF QBSUJF OPO O©HMJHFBCMF EV UFNQT�SFDIFSDIF� $FQFOEBOU
 WV MF NPOUBOU EF MB EPUBUJPO

DF॒F BDUJWJU© FTU JNQ©SBUJWF QPVS DPMMFDUFS MFT GPOET O©DFTTBJSFT BV GPODUJPOOFNFOU EFT ©RVJQFT EV -B#3*� *M
GBVU BVTTJ SFNBSRVFS RV۝VOF QBSUJF EFT S©QPOTFT BVY BQQFMT   QSPKFUT DPNQPSUF VOF EJNFOTJPO JOUFSEJTDJQMJOBJSF
	CJPMPHJF
 TBOU©۪
 FU NªNF TPDJ©UBMF 	©EVDBUJPO
 BSUJTUJRVF
�

�� "OJNBUJPO EF MB SFDIFSDIF
� "DUJWJU©T ©EJUPSJBMFT FU DPNJU©T EF QSPHSBNNF� -FT NFNCSFT EV -B#3* TPOU US¨T JNQMJRV©T EBOT MFT

BDUJWJU©T ©EJUPSJBMFT FU MFT DPNJU©T EF QSPHSBNNF
 NBJT BVTTJ EBOT M۝PSHBOJTBUJPO EF DPOG©SFODFT FU M۝©EJUJPO
EF OVN©SPT TQ©DJBVY EF SFWVFT� -FT E©UBJMT TPOU JOEJRV©T EBOT MFT CJMBOT EF DIBDVOF EFT ©RVJQFT� *M GBVU
©HBMFNFOU TPVMJHOFS MFVS JNQMJDBUJPO MPDBMF BV OJWFBV EFT HSPVQFT EF USBWBJM FU EF M۝PSHBOJTBUJPO EF
T©NJOBJSFT�

� 1BSUJDJQBUJPO   EJॐ©SFOUFT JOTUBODFT� -FT NFNCSFT EV -B#3* TPOU JNQMJRV©T EBOT �
⌅ MFT JOTUBODFT MPDBMFT � VO 71 1BUSJNPJOF
 VO 71 $&76 FU EFVY 71 /VN©SJRVF TVS MB Q©SJPEF

⌅ MFT JOTUBODFT OBUJPOBMFT � $PNJU© OBUJPOBM EFT TFDUJPOT � FU �� EV $/34
 $POTFJM 4DJFOUJ੗RVF EF M۝*/4�*


$PNJU©T E۝©WBMVBUJPO TDJFOUJ੗RVF �� FU �� EF M۝"/3
 $POTFJM /BUJPOBM EFT 6OJWFSTJU©T
 (SPVQFNFOU
EF 3FDIFSDIF $/34 FU (5 Bਖ਼MJ©T
 $PNNJTTJPO OBUJPOBMF EF M۝JOGPSNBUJRVF FU EFT MJCFSU©T
 $POTFJM
4DJFOUJ੗RVF E۝*OSJB۪

⌅ MFT JOTUBODFT JOUFSOBUJPOBMFT � &51�)1$�&VSPQFBO 5FDIOPMPHZ 1MBUGPSN GPS )JHI 1FSGPSNBODF
$PNQVUJOH
 &"5$4
 13"$&۪

� "DUJWJU© Eڼ©WBMVBUJPO� -FT NFNCSFT EV MBCPSBUPJSF POU VOF BDUJWJU© E۝©WBMVBUJPO JNQPSUBOUF 	QSPKFUT

SFDSVUFNFOUT
 BSUJDMFT

 QPVS EFT PSHBOJTNFT OBUJPOBVY PV JOUFSOBUJPOBVY�

� $PMMBCPSBUJPOT� -۝JOWJUBUJPO PV MFT T©KPVST
 RVF DF TPJU FO 'SBODF PV   M۝©USBOHFS
 TPOU EFT ©M©NFOUT
JNQPSUBOUT QPVS MB SFDIFSDIF DBS JMT QFSNF॒FOU TPVWFOU E۝©UBCMJS EFT DPOUBDUT RVJ TF QPVSTVJWFOU QBS EFT
DPMMBCPSBUJPOT Q©SFOOFT� -FT EJTQPTJUJGT P੖FSUT QBS MF $/34 	(%3*
 -*"
 *3-

 MFT QSPKFUT #*4 EF M۝VOJWFSTJU©
EF #PSEFBVY 	VOF WJOHUBJOF
 PV MFT 1BSUFOBSJBUT )VCFSU $VSJFO 	QMVT E۝VOF WJOHUBJOF
 QSPQPTFOU EFT
੗OBODFNFOUT EBOT DF DBESF�

� 'PSNBUJPO EPDUPSBMF� -F OPNCSF EF UI¨TFT TPVUFOVFT EVSBOU MB Q©SJPEF FTU JNQPSUBOU 	QS¨T EF ���
 BJOTJ
RVF MF OPNCSF HMPCBM EF EPDUPSBOUT 	FOWJSPO ���
� $FT DIJ੖SFT JMMVTUSFOU M۝JNQPSUBODF EF M۝JNQMJDBUJPO
EFT NFNCSFT EV -B#3* EBOT MB GPSNBUJPO QBS MB SFDIFSDIF� � DFMB
 JM GBVU BKPVUFS MF OPNCSF E۝IFVSFT EF
GPSNBUJPO EJTQFOT©FT DIBRVF BOO©F EBOT MF DBESF EF MB GPSNBUJPO EPDUPSBMF 	FOWJSPO ��I QBS BO
�

�� �� 4USVDUVSBUJPO

https://idex.u-bordeaux.fr/fr/n/Rayonnement-international/Partenariats-renforces/r3036.html
https://www.campusfrance.org/fr/phc


%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

� +VSZ EF UI¨TFT FU E3%(ڼ� 6OF BDUJWJU© EJSFDUFNFOU MJ©F   DFMMF EF MB GPSNBUJPO EPDUPSBMF DPODFSOF MB
QBSUJDJQBUJPO 	NFNCSF
 SBQQPSUFVS
 QS©TJEFOU
   EFT KVSZT EF UI¨TF PV EF )%3� *M FTU EJਖ਼DJMF EF NBJOUFOJS
VOF DPNQUBCJMJU© ੗OF EF MB QBSUJDJQBUJPO BVY KVSZT EF UI¨TF FU )%3
 DFQFOEBOU OPVT FTUJNPOT RVF MB
QBSUJDJQBUJPO   EFT KVSZT EF UI¨TFT PV EF )%3 BWPJTJOF � KVSZ QBS BO FU QBS NFNCSF EV MBCPSBUPJSF 	MFT
DPMM¨HFT " ©UBOU EBWBOUBHF TPMMJDJU©T RVF MFT DPMM¨HFT #
�

�� 5SBOTGFSUT EF UFDIOPMPHJF FU SFDIFSDIF QBSUFOBSJBMF� -FT ©RVJQFT EV -B#3* N¨OFOU EFT SFDIFSDIFT EFT
QMVT BNPOUT EF M۝JOGPSNBUJRVF KVTRV۝  EFT BTQFDUT ੗OBMJT©T� 5PVUFT MFT ©RVJQFT EV -B#3* TPOU FO DBQBDJU© EF
NPOUFS EFT DPMMBCPSBUJPOT EF SFDIFSDIF QBSUFOBSJBMF BWFD EFT JOEVTUSJFMT� 1BS FYFNQMF
 M۝©RVJQF .' DPMMBCPSF
BWFD MB 4/$'
 "504 FU 4BGF3JWFS FU QPTT¨EF VO QBSUFOBSJBU BWFD MB TPDJ©U© 6CJTPॏ� "V -B#3*
 MB SFDIFSDIF
QBSUFOBSJBMF TF GBJU BVTTJ CJFO BWFD EFT HSBOET HSPVQFT JOEVTUSJFMT 	"JSCVT
 य़BMFT
 4VF[
 4JFNFOT۪
 RVF EFT 1.*
	*5&$"
 *�4
 4$*--&۪
� "VY QBSUFOBSJBUT JOEVTUSJFMT T۝BKPVUF MB EJNFOTJPO FOUSFQSFOFVSJBMF BWFD MB DS©BUJPO EF
TUBSU�VQ 	� TVS MB Q©SJPEF
 PV FODPSF M۝BDUJWJU© EF DPOTFJM BVY FOUSFQSJTFT�

�� %©WFMPQQFNFOU EF MPHJDJFMT� 0O QFVU EJTUJOHVFS QMVTJFVST UZQFT EF MPHJDJFMT �
ۘ -FT MPHJDJFMT EF HSBOEF UBJMMF RVJ EFNBOEFOU VO UFNQT JNQPSUBOU QPVS MFVS E©WFMPQQFNFOU NBJT BVTTJ

QPVS MFVS NBJOUFOBODF FU MFVS ©WPMVUJPO� $۝FTU MF DBT
 QBS FYFNQMF
 QPVS EFT MPHJDJFMT QIBSFT EV -B#3*
DPNNF � 4UBS16
 /FX.BEFMFJOF
 5VMJQ
 "MUB3JDB TUVEJP� "V�EFM  EF MFVS TJNQMF E©WFMPQQFNFOU
 DFT
MPHJDJFMT EFNBOEFOU VO USBWBJM DPOTUBOU EF EJ੖VTJPO
 E۝BN©MJPSBUJPO FU E۝BEBQUBUJPO BVY ©WPMVUJPOT EFT
UFDIOPMPHJFT FU   DFMMFT EF MFVST VUJMJTBUFVST� $F UZQF EF MPHJDJFM TFSU EF TVQQPSU   EFT DPMMBCPSBUJPOT
 BVTTJ
CJFO BDBE©NJRVFT RV۝JOEVTUSJFMMFT� $۝FTU FO RVFMRVF TPSUF VO k UJDLFU E۝FOUS©F {�

ۘ EFT MPHJDJFMT EF UBJMMF QMVT NPEFTUF
 E©WFMPQQ©T EBOT MF DBESF EF DPNQ©UJUJPOT
 QPVS BTTVSFS MB SFQSPEVDUJCJ�
MJU© EFT S©TVMUBUT TDJFOUJ੗RVFT PV QPVS GBJSF VOF QSFVWF EF DPODFQU� $FVY�M  O۝POU QBT EF SBJTPO QBSUJDVMJ¨SF
E۝ªUSF NBJOUFOVT EBOT MB EVS©F� $۝FTU QBS FYFNQMF MF DBT EV MPHJDJFM (MVDPTF
 VO TPMWFVS 4"5 EF S©G©SFODF�

ۘ 6O EFSOJFS UZQF EF QSPEVDUJPO DPODFSOF MFT DPOUSJCVUJPOT   EFT MPHJDJFMT PV QMBUFT�GPSNFT FYJTUBOUFT� $۝FTU
MF DBT
 QBS FYFNQMF
 QPVS MFT DPOUSJCVUJPOT   4BHF.BUI P¹ MFT NPEVMFT GPVSOJT TPOU QBSUBH©T BWFD VOF
JNQPSUBOUF DPNNVOBVU©�

� 1S¦TFOUBUJPO EF MÔ¦DPTZTU¥NF SFDIFSDIF EF MÔVOJU¦

-F -B#3* EBOT Mڼ*E&Y #PSEFMBJT� &O ����
 MF TJUF CPSEFMBJT B ©U© SFUFOV QBSNJ MFT USPJT JOJUJBUJWFT E۝FYDFMMFODF
	*E&Y
� $F॒F S©VTTJUF UJFOU FO HSBOEF QBSUJF BVY TVDD¨T PCUFOVT QBS MF TJUF BVY EJ੖©SFOUT BQQFMT EV 1*" 	� -BC&Y
 �
&RVJQ&Y
 � *)6 FU VOF DPIPSUF
� 1PVS DF॒F QSFNJ¨SF QIBTF
 M۝*E&Y #PSEFBVY B SF§V VOF EPUBUJPO EF ��� NJMMJPOT
E۝FVSPT� &MMF B BJOTJ QV E©WFMPQQFS VO QMBO E۝BDUJPOT PQ©SBUJPOOFM SFQPTBOU TVS � k QSJPSJU©T E۝BDUJPO { FU �
k EPNBJOFT TDJFOUJ੗RVFT E۝FYDFMMFODF {� 7PJS MF TJUF E©EJ© EF M۝*E&Y QPVS QMVT EF E©UBJMT�
-F -B#3* B C©O©੗DJ© EF DFSUBJOT EFT EJTQPTJUJGT EF M۝*E&Y
 OPUBNNFOU QPVS MB NPCJMJU© � PO QFVU DJUFS TVS MB Q©SJPEF �

ۘ � JOWJUBUJPOT EF DIFSDIFVST ©USBOHFST 	#PSEFBVY 7JTJUJOH 4DIPMBST


ۘ � NPCJMJU©T QPVS EFT DIFSDIFVST CPSEFMBJT 	#*4


ۘ VO TPVUJFO   EFVY -*" 	*/'03.&- FU -*3$0

ۘ MB QBSUJDJQBUJPO BV ੗OBODFNFOU EF M۝*3- 3FMBY 	6.* 3FMBY
 EBOT MB UFSNJOPMPHJF QSF�DPWJE
�

%BOT MF QSPMPOHFNFOU EF M۝*E&Y
 MB 4"55 "RVJUBJOF 4DJFODF 5SBOTGFSU B ©U© DS©©F� &MMF GBJU QBSUJF EF M۝©DP�
TZTU¨NF EV -B#3*� &MMF B QPVS NJTTJPO M۝BDDPNQBHOFNFOU EFT DIFSDIFVST EBOT MB QSPUFDUJPO
 MB NBUVSBUJPO FU MB
WBMPSJTBUJPO EF MFVST S©TVMUBUT EF SFDIFSDIF� &MMF QBSUJDJQF   MB QSPUFDUJPO EFT S©TVMUBUT FU   MB HFTUJPO EFT ESPJUT�
&MMF JOWFTUJU ©HBMFNFOU TPVT GPSNF EF GPODUJPOOFNFOU PV E۝JOWFTUJTTFNFOU EBOT EFT EJTQPTJUJGT EF NBUVSBUJPO

$IBQJUSF �� 1S¦TFOUBUJPO EF MÔVOJU¦ � #JMBO ��

https://starpu.gitlabpages.inria.fr
http://pm2.gforge.inria.fr/newmadeleine/
https://tulip.labri.fr/TulipDrupal/
https://altarica.labri.fr/wp/?page_id=286
https://www.labri.fr/perso/lsimon/glucose/
https://www.u-bordeaux.fr/Universite/Strategie/Initiatives-transverses/Initiative-d-excellence-de-l-universite-de-Bordeaux
https://idex.u-bordeaux.fr/fr/n/Culture-des-talents/Professeurs-et-chercheurs-invites/r3022.html
https://idex.u-bordeaux.fr/fr/n/Rayonnement-international/Partenariats-renforces/r3036.html
https://projects.lsv.ens-cachan.fr/informel
https://lirco.labri.fr
https://ens-paris-saclay.fr/recherche/laboratoires-et-instituts/research-lab-computer-science
https://www.ast-innovations.com


%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

UFDIOJDP�©DPOPNJRVF QPVS E©WFMPQQFS EFT DPODFQUT QS©�JOEVTUSJFMT B੗O EF GBWPSJTFS MF USBOTGFSU SBQJEF EFT S©TVMUBUT
EF MB SFDIFSDIF TVS MF NBSDI©�
.ªNF T۝JM O۝FTU QBT ੗OBOD© QBS M۝*E&Y #PSEFBVY
 VO BDUFVS JNQPSUBOU FTU MF k$FOUSF "RVJUBJO EFT UFDIOPMPHJFT
EF MڼJOGPSNBUJPO FU EF Mڼ©MFDUSPOJRVF { 	$"5*&
� *M T۝BHJU E۝VO DFOUSF EF USBOTGFSU UFDIOPMPHJRVF TQ©DJBMJT© EBOT
MFT UFDIOPMPHJFT OVN©SJRVFT
 EPOU MB NJTTJPO FTU EF TPVUFOJS MFT 1.& FU &5* EF MB S©HJPO /PVWFMMF "RVJUBJOF� *M
FTU ੗OBOD© FO QBSUJF QBS MF $POTFJM 3©HJPOBM� $F DFOUSF FNQMPJF VOF EJ[BJOF E۝JOH©OJFVST QFSNBOFOUT TVS USPJT
BYFT TUSBU©HJRVFT � MFT TZTU¨NFT DZCFS�QIZTJRVFT
 M۝JOUFMMJHFODF BSUJ੗DJFMMF FU MF GBDUFVS IVNBJO� -F -B#3* DPMMBCPSF
©USPJUFNFOU BWFD DF॒F TUSVDUVSF
 TPJU FO S©BMJTBOU EFT ©UVEFT TDJFOUJ੗RVFT TVS EFT QSPCM©NBUJRVFT JOEVTUSJFMMFT
 TPJU
FO E©M©HVBOU VOF QBSUJF EFT E©WFMPQQFNFOUT BVY JOH©OJFVST EV $"5*&�

-F $MVTU&Y $16� -۝*E&Y #PSEFBVY B ©HBMFNFOU DS©© EFVY DMVTUFST E۝FYDFMMFODF 	$MVTU&Y
 � M۝VO
 BVUPVS EV OVN©�
SJRVF 	$16
 FU M۝BVUSF
 BVUPVS EF M۝PQUJRVF�QIPUPOPOJRVF�MBTFS 	-"1)*"
� $FT EFVY $MVTU&Y ©UBJFOU BTTJNJMBCMFT
  EFT -BC&Y
 BZBOU VO NPEF EF GPODUJPOOFNFOU RVBTJ�JEFOUJRVF� -FT NFNCSFT EV -B#3* TF TPOU JOWFTUJTۘCJFO
OBUVSFMMFNFOUۘEBOT MF $MVTU&Y $16
 NBJT ©HBMFNFOU EBOT EFVY BVUSFT -BC&Y 	#SBJO FU 5SBJM

 BJOTJ RVF EBOT
M۝*OTUJUVU )PTQJUBMP 6OJWFSTJUBJSF 	*)6
 -ZSJD�
*OJUJBMFNFOU
 $16 BWBJU QPVS PCKFDUJG EF DPOUSJCVFS   MB RVBMJटDBUJPO FU   MB DFSUJटDBUJPO EF TZTU¨NFT OVN©SJRVFT

OPUBNNFOU   USBWFST MF E©WFMPQQFNFOU E۝PVUJMT EF TJNVMBUJPO 	EFT BTQFDUT BNPOUT KVTRV۝BVY BTQFDUT BQQMJRV©T
�
-FT GPOET EF $16 POU QFSNJT EF ੗OBODFS
 TVS MB Q©SJPEF ����ۗ���� �

ۘ � DPOUSBUT EPDUPSBVY

ۘ ���� BOT EF DPOUSBUT QPTU�EPDUPSBVY
 FU
ۘ �� BOO©FT EڼJOH©OJFVS�

1PVS E©WFMPQQFS MFT DPMMBCPSBUJPOT FOUSF MFT QBSUFOBJSFT EF $16
 MB DPOEJUJPO EF ੗OBODFNFOU ©UBJU EF MFT JOU©HSFS
EBOT EFT QSPKFUT DPMMBCPSBUJGT
 JNQMJRVBOU EFT NFNCSFT EF EJ੖©SFOUFT VOJU©T EV TJUF�

%F $16   4ZT/VN� &O ����
 MFT EFVY $MVTU&Y POU ©U© ©WBMV©T QBS VO KVSZ JOUFSOBUJPOBM� 4VJUF   DF॒F ©WBMVBUJPO

DFSUBJOT EZTGPODUJPOOFNFOUT POU ©U© JEFOUJ੗©T EBOT M۝PSHBOJTBUJPO EF $16� -F DPNJU© EF M۝*E&9
 WJB MF 71 SFDIFSDIF
EF M۝VOJWFSTJU©
 B NBOEBU© MFT EJSFDUFVST EFT VOJU©T DPODFSO©FT 	*.#
 *.4
 *�.
 -B#3*

 FO DPODFSUBUJPO BWFD MFT
QBSUFOBJSFT EV QSPKFU 	$&"
 *OSJB

 QPVS QSPQPTFS VOF SFGPOUF EV QSPKFU $16
 BVTTJ CJFO TVS MF QMBO TDJFOUJ੗RVF RVF
TVS MF QMBO PSHBOJTBUJPOOFM�
-۝BNCJUJPO EF DF॒F QSPQPTJUJPO
 JOUJUVM©F k 4ZTU¨NFT /VN©SJRVFT EJTUSJCV©T   MBSHF ©DIFMMF 	4ZT/VN
 {

©UBJU E۝B॒BRVFS EFT QSPCM©NBUJRVFT BMMBOU EFT DBQUFVST 	MF CBT OJWFBV
   MB E©DJTJPO 	MF IBVU OJWFBV
� &MMF B ©U©
FOU©SJO©F QBS MF DPNJU© EF M۝*E&Y FU TB EJSFDUJPO B ©U© DPO੗©F   .BSJVT 5VDTOBL� -۝JE©F JOJUJBMF EF $16 DPOTJTUBOU
  E©WFMPQQFS MFT DPMMBCPSBUJPOT FOUSF MFT VOJU©T EF SFDIFSDIF B ©U© SFQSJTF EBOT k 4ZT/VN {
 MFT NFNCSFT EFT
EJ੖©SFOUT BYFT EF DF OPVWFBV $MVTU&Y SFMFWBOU EFT EJ੖©SFOUFT VOJU©T EF SFDIFSDIF JNQMJRV©FT� $F॒F EJTQPTJUJPO B
QFSNJT E۝BCPSEFS MFT QSPCM©NBUJRVFT EV OVN©SJRVF TPVT M۝BOHMF EF QMVTJFVST EJTDJQMJOFT�

4ZT/VN T۝BSUJDVMF BVUPVS EF � BYFT N©UIPEPMPHJRVFT FU EF � CSJRVFT UFDIOPMPHJRVFT �
�� 4ZTU¨NFT EڼPCKFUT JOUFS�DPOOFDU©T

ۘ $POUS´MF
 PQUJNJTBUJPO
 FU BMHPSJUINJRVF EJTUSJCV©F


ۘ 3©TFBVY MBSHF ©DIFMMF FU *OUFSOFU EFT PCKFUT


ۘ 1FSDFQUJPO FU JOUFSBDUJPO EBOT MFT TZTU¨NFT BVUPOPNFT�

�� 'JBCJMJU© FU T©DVSJU©
ۘ 4»SFU© EF GPODUJPOOFNFOU EBOT MFT TZTU¨NFT EJTUSJCV©T 	EV NBU©SJFM   MB MPHJRVF
�

�� .PE©MJTBUJPO FU TJNVMBUJPO OVN©SJRVF

�� �� 1S¦TFOUBUJPO EF MÔ¦DPTZTU¥NF SFDIFSDIF EF MÔVOJU¦

https://www.catie.fr


%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

ۘ .©UIPEFT QPVS MB TJNVMBUJPO OVN©SJRVF BQQMJRV©F   MB QIZTJRVF FU MB TBOU©

ۘ $POWFSHFODF FOUSF EPOO©FT NBTTJWFT FU DBMDVM JOUFOTJG�

�� %POO©FT NBTTJWFT FU I©U©SPH¨OFT
ۘ /BWJHBUJPO
 FYUSBDUJPO EڣJOGPSNBUJPO EBOT MFT EPOO©FT NBTTJWFT FU I©U©SPH¨OFT

ۘ *NBHFSJF NVMUJNPEBMF�

*OJUJBMFNFOU
 USPJT QMBUFT�GPSNFT FYQ©SJNFOUBMFT EFWBJFOU ªUSF E©WFMPQQ©FT� *M T۝BHJTTBJU EF � 	�
 ©DPMPHJF OVN©SJRVF

	�
 TNBSU�DBNQVT
 	�
 ESPOFT FU SPCPUT� -B QMBUF�GPSNF E©EJ©F   M۝©DPMPHJF OVN©SJRVF O۝B QBT QV TF NF॒SF FO QMBDF
EV GBJU E۝VO NBORVF EF DPPSEJOBUJPO FOUSF MB QBSUJF OVN©SJRVF FU MB QBSUJF BHSJDPMF� -FT EFVY BVUSFT QMBUFT�GPSNFT
POU B॒FJOU MFVST PCKFDUJGT�
-F -B#3*
 US¨T JNQMJRV© EBOT MB DP�DPOTUSVDUJPO EF 4ZTOVN 	QBS TPO EJSFDUFVS
 QBS EFT NFNCSFT DIBSH©T EF MB
S©੘FYJPO TVS MFT BYFT FU EF M۝JOUFSBDUJPO BWFD E۝BVUSFT MBCPSBUPJSFT
 FO B SFUJS© EFT ੗OBODFNFOUT BQQS©DJBCMFT �
JM B EJTQPT© EF � DP�FODBESFNFOUT EF DPOUSBUT EPDUPSBVY
 EF ���� NPJT EF TUBHFT QPTU�EPDUPSBVY FU EF ��� NPJT
EڣJOH©OJFVS� %F QMVT
 MF -B#3* B SF§V TVS MB Q©SJPEF ��L۹ QPVS EV GPODUJPOOFNFOU 	NPCJMJU© FOUSBOUF FU TPSUBOUF

TUBHFT
 XPSLTIPQ۪
 FU ��L۹ FO JOWFTUJTTFNFOU QPVS MB QMBUF�GPSNF SPCPUJRVF�
$16 FU TPO TVDDFTTFVS 4ZT/VN POU S©FMMFNFOU DPOUSJCV©   MB NJTF FO QMBDF EF DPMMBCPSBUJPOT FOUSF M۝*.4
 M۝*.# FU
MF -B#3* EBOT MFT EJ੖©SFOUFT CSJRVFT UFDIOPMPHJRVFT� *M T۝BHJU EPOD EF DIBOHFNFOUT TUSVDUVSFMT
 E۝IBCJUVEFT EF
DPMMBCPSBUJPOT DSPJT©FT RVJ TF TPOU JOTUBMM©FT�
$FDJ FTU B॒FTU© QBS MF GBJU RVF EFQVJT ���� 	DS©BUJPO F੖FDUJWF EF 4ZT/VN

 PO DPNQUF VO OPNCSF EF QVCMJDBUJPOT
TDJFOUJ੗RVFT JOUFS�EJTDJQMJOBJSFT
 BDDFQU©FT PV QVCMJ©FT
 JNQMJRVBOU EFT NFNCSFT EV -B#3*� 0O DPNQUF � � DIBQJUSF
EF MJWSF
 � SFWVFT FU �� DPOG©SFODFT BWFD BDUFT FU � QVCMJDBUJPOT TPVNJTFT PV FO S©WJTJPO� $FT DIJ੖SFT EPJWFOU ªUSF
NJT FO SFHBSE EF MB EBUF S©DFOUF EF DS©BUJPO EF 4ZT/VN�

'SBODF *"� 1MVTJFVST JOJUJBUJWFT MJ©FT BV QMBO k 'SBODF *" { POU ©U© NFO©FT TVS MF TJUF CPSEFMBJT� -B QSFNJ¨SF B
©U© EF S©QPOESF   M۝BQQFM QPVS MB DS©BUJPO EFT k *OTUJUVUT *OUFSEJTDJQMJOBJSFT E۝*OUFMMJHFODF "SUJ੗DJFMMF { 	�*"
� 6OF
QSPQPTJUJPO
 CBQUJT©F k #PSEFBVY "SUJ੗DJBM *OUFMMJHFODF "MMJBODF 	#"*"
 {
 B ©U© QPSU©F QBS 3� य़J©CBVU 	161)
� -F
QSPKFU T۝BSUJDVMBJU BVUPVS EF � BYFT �

�� 'POEFNFOUT EFT TZTU¨NFT CJP�JOTQJS©T E۝BQQSFOUJTTBHF FU MFVST BQQMJDBUJPOT

�� 3FDIFSDIF JOU©HSBUJWF TVS MFT JNBHFT FU BV�EFM 

�� *" EBOT MB TPDJ©U© � WBMJEBUJPO
 Fਖ਼DBDJU© FU JNQBDU TVS MB QPQVMBUJPO�

-B TBOU© ©UBJU M۝BYF QSJWJM©HJ©� .BMIFVSFVTFNFOU
 DF QSPKFU O۝B QBT ©U© SFUFOV
 NBJT JM B QFSNJT EF QPTFS MFT CBTFT
E۝VOF QPMJUJRVF EF TJUF BVUPVS EF M۝*"
 RVJ B FV VO JNQBDU TVS MB QPMJUJRVF TDJFOUJ੗RVF EV MBCPSBUPJSF
 M۝*" EFWFOBOU
VO BYF USBOTWFSTF   QMVTJFVST ©RVJQFT EV -B#3* 	DPNNF M۝B॒FTUF MF OPNCSF EF HSPVQFT EF USBWBJM BVUPVS EF
M۝BQQSFOUJTTBHF PV EF M۝JOUFMMJHFODF BSUJ੗DJFMMF
 WPJS QBHF ��
�
4VJUF   M۝BQQFM �*" FU EBOT MB EZOBNJRVF EV E©WFMPQQFNFOU EF M۝*" TVS MF TJUF
 M۝VOJWFSTJU© EF #PSEFBVY B G©E©S©
VOF S©QPOTF EBOT MF DBESF EF M۝BQQFM k DIBJSF *" {� %BOT DF DPOUFYUF
 �� QSPKFUT EF DIBJSF *" POU ©U© E©QPT©T FU EFT
NFNCSFT EV -B#3* POU ©U© JNQMJRV©T EBOT � S©QPOTFT� "V ੗OBM
 � DIBJSFT *" POU ©U© T©MFDUJPOO©FT
 EPOU DFMMF QPSU©F
QBS .� #JFOWFOV TVS MFT k N©UIPEFT JOUFMMJHFOUFT QPVS MF USBJUFNFOU EFT EPOO©FT JNQBSGBJUFT {� &O੗O
 VO USPJTJ¨NF
EJTQPTJUJG ©UBJU DFMVJ EFT k EPDUPSBOUT FO *" { BVRVFM MF TJUF CPSEFMBJT B ©HBMFNFOU DPODPVSV FO QSPQPTBOU VOF
RVJO[BJOF EF TVKFUT EF UI¨TF BSUJDVM©T FO GPODUJPO E۝VOF TUSBU©HJF EF TJUF� -۝"/3 B ੗OBMFNFOU BDDFQU© EF QBSUJDJQFS
BV ੗OBODFNFOU EF �� UI¨TFT� %۝JDJ MB ੗O EF M۝BOO©F
 JM GBVESB E©੗OJS MFT NPEBMJU©T EF T©MFDUJPO EFT TVKFUT QPVS BWPJS
VOF QPMJUJRVF TDJFOUJ੗RVF DPI©SFOUF BV OJWFBV EV TJUF�

-FT E©QBSUFNFOUT EF MڼVOJWFSTJU© EF #PSEFBVY� -F �� E©DFNCSF ����
 MF $" EF M۝VOJWFSTJU© EF #PSEFBVY B
FOU©SJO© MB DS©BUJPO EF �� E©QBSUFNFOUT EF SFDIFSDIF QPVS PSHBOJTFS MB TUSVDUVSBUJPO EF TB SFDIFSDIF� "JOTJ FO
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NBST ����
 MF E©QBSUFNFOU k 4DJFODFT EF M۝*OH©OJFSJF FU EV /VN©SJRVF { B ©U© Pਖ਼DJFMMFNFOU DS©©� *M SFHSPVQF
M۝FOTFNCMF EFT DPNQ©UFODFT EBOT MFT EPNBJOFT EF M۝JOGPSNBUJRVF
 EF M۝©MFDUSPOJRVF
 EFT NBUI©NBUJRVFT FU EF MB
N©DBOJRVF� $FT EJTDJQMJOFT TDJFOUJ੗RVFT QS©TFOUFOU EFT DPNQM©NFOUBSJU©T QPVS S©QPOESF BVY HSBOET FOKFVY RVF
DPOTUJUVFOU M۝JOEVTUSJF EV GVUVS FU MF OVN©SJRVF� *M FTU DPNQPT© EF � 6.3 	*�.
 *.#
 *.4 FU -B#3*
 FU BTTPDJF
©HBMFNFOU &45*"�3FDIFSDIF BV UJUSF EF TB DPOWFOUJPO E۝BTTPDJBUJPO BWFD M۝VOJWFSTJU© EF #PSEFBVY� 6O EFT BUPVUT EF
DF E©QBSUFNFOU S©TJEF EBOT MFT MJFOT SFMBUJPOOFMT DS©©T   USBWFST UPVT MFT EJTQPTJUJGT MJ©T   M۝*E&Y� &O F੖FU
 MB SFGPOUF
EF $16 FO 4ZT/VN
 MB S©੘FYJPO TVS MB DS©BUJPO EV E©QBSUFNFOU
 MFT DPMMBCPSBUJPOT NJTFT FO QMBDF TPOU BVUBOU
E۝©M©NFOUT RVJ POU DPOUSJCV©   DS©FS VOF WJTJPO DPNNVOF BV TFJO EFT � 6.3 JNQMJRV©FT� $F॒F SFMBUJPO CBT©F TVS
MF SFTQFDU EFT BVUSFT EJTDJQMJOFT QFSNFU VO EJBMPHVF BVTTJ TFSFJO RVF DPOTUSVDUJG BV OJWFBV EV E©QBSUFNFOU
 DIBDVO
FTTBZBOU E۝ēVWSFS QPVS MF CJFO DPNNVO FO ©UBOU   M۝©DPVUF EFT QSPCM©NBUJRVFT EFT BVUSFT BWFD DPNNF PCKFDUJG MFT
E©WFMPQQFNFOUT TDJFOUJ੗RVFT   M۝JOUFSGBDF EFT EJ੖©SFOUFT EJTDJQMJOFT� $PODFSOBOU M۝BOJNBUJPO EV E©QBSUFNFOU

FMMF FO FTU   TFT QS©NJTTFT � MFT QSFNJ¨SFT BDUJPOT POU QPSU© TVS M۝PSHBOJTBUJPO EF MB KPVSO©F EV E©QBSUFNFOU
 MF
੗OBODFNFOU EFT DPMMPRVFT
 M۝BJEF   M۝FOWJSPOOFNFOU EFT EPDUPSBOUT
 MF TPVUJFO QPODUVFM   EFT QSPKFUT 	EPOU MFT
QSPKFUT S©HJPOT

 MF MBODFNFOU E۝VO BQQFM   QSPKFUT   M۝FOTFNCMF EFT NFNCSFT۪

-FT HSBOET QSPHSBNNFT EF SFDIFSDIF� &O੗O
 VOF EFT NJTTJPOT EFT OPVWFBVY E©QBSUFNFOUT TFSBJU MJ©F BV
QJMPUBHF EFT k (SBOET 1SPHSBNNFT EF 3FDIFSDIF {
 NªNF TJ   M۝IFVSF BDUVFMMF DF EFSOJFS QPJOU EPJU ªUSF QS©DJT©
QBS M۝VOJWFSTJU© EF #PSEFBVY� -FT k (SBOET 1SPHSBNNFT EF 3FDIFSDIF { QFVWFOU ªUSF WVT DPNNF MFT TVDDFTTFVST
EFT -BC&Y FU $MVTU&Y� *MT POU QPVS WPDBUJPO MF TPVUJFO   VOF SFDIFSDIF E۝FYDFMMFODF TVS EFT UI©NBUJRVFT PSJHJOBMFT

WJTJCMFT   M۝JOUFSOBUJPOBM FU k WBMPSJTBCMFT { BVQS¨T EF QBSUFOBJSFT JOEVTUSJFMT� %BOT VOF QSFNJ¨SF QIBTF
 �� (13
POU GBJU M۝PCKFU E۝VOF MF॒SF E۝JOUFOUJPO
 �� POU ©U© SFUFOVT QPVS MF E©Q´U E۝VO QSPKFU QMVT BCPVUJ� $PODFSOBOU MF
E©QBSUFNFOU 4*/
 EFVY POU ©U© SFUFOVT
 JM T۝BHJU EF k %FTJHO
 "OBMZTJT BOE $POUSPM PG 4NBSU 4ZTUFNT { 	%"$$4

E©EJ©   MB DPODFQUJPO EF TZTU¨NFT DPNQMFYFT EJTUSJCV©T FU EF k.BLJOH #F॒FS UP MJWF #F॒FS { 	#&45 ���
 EPOU MB
UI©NBUJRVF DFOUSBMF FTU M۝VTJOF EV GVUVS� -F -B#3* FTU GPSUFNFOU JNQMJRV© EBOT DFT EFVY (13 BWFD VOF JNQMJDBUJPO
QMVT GPSUF EBOT %"$$4 RVF EBOT #&45 ���� .BJT BV�EFM  EFT (13 QPSU©T QBS MF E©QBSUFNFOU 4*/
 JM GBVU BVTTJ
OPUFS MB QBSUJDJQBUJPO EFT NFNCSFT EV -B#3* EBOT E۝BVUSFT (13 DPNNF � k *.BHJOH GPS 1SFDJTJPO NFEJDJOF XJUIJO
" $PMMBCPSBUJWF 5SBOTMBUJPOBM QSPHSBN { 	*.1"$5

 k #3"*/ ��� {
 k 1VCMJD )FBMUI %BUB 4DJFODF { 	1)%4
 FU
k 03*(*/4 � GSPN UIF PSJHJO PG NB॒FS BOE QMBOFUBSZ TZTUFNT UP UIF FWPMVUJPO PG UIF DMJNBUF BOE PVS TQFDJFT {
	03*(*/4
� #JFO RVF MFT TDJFODFT EV OVN©SJRVF TPJFOU EFWFOVFT JOEJTQFOTBCMFT   E۝BVUSFT EJTDJQMJOFT
 M۝JNQMJDBUJPO
EFT NFNCSFT EV -B#3* EBOT MFT UI©NBUJRVFT TDJFOUJ੗RVFT EF DFT � BVUSFT (13 B QPVS BNCJUJPO EF NFOFS EF
W©SJUBCMFT BDUJWJU©T EF SFDIFSDIF FU OPO EF E©WFMPQQFS EFT PVUJMT E۝JOH©OJFSJF� $FT QBSUJDJQBUJPOT NPOUSFOU UPVUF
M۝PSJHJOBMJU© EV MBCPSBUPJSF RVJ FTU FO DBQBDJU© EF NFOFS EFT SFDIFSDIFT BV DēVS EF M۝JOGPSNBUJRVF NBJT ©HBMFNFOU
EFT QBSUJDJQFS   EFT SFDIFSDIFT NVMUJEJTDJQMJOBJSFT�

*NQMJDBUJPOT TVS MF TJUF CPSEFMBJT� *M GBVU NFOUJPOOFS M۝JNQMJDBUJPO EFT NFNCSFT EV -B#3* EBOT MB EJSFDUJPO EF
M۝VOJWFSTJU© EF #PSEFBVY 	71 1BUSJNPJOF
 $&76
 /VN©SJRVF
� -۝BODJFO 71 $&76 	"� #SBRVFMBJSF
 FTU MF SFTQPOTBCMF
EV QSPKFU k /FX%FBM {
 EPOU M۝PCKFDUJG WJTF   SFGPOESF MFT DVSTVT EF M۝VOJWFSTJU© EF #PSEFBVY TVS VO NPE¨MF DFOUS©
TVS MFT ©UVEJBOUT� .� .PTCBI 	EJSFDUFVS BEKPJOU EV -B#3*
 FTU MF 71 OVN©SJRVF EF #PSEFBVY�*/1�
� #PSEFBVY */1
 MFT NFNCSFT EV MBCPSBUPJSF TPOU ©HBMFNFOU JNQMJRV©T EBOT QMVTJFVST HSBOET QSPKFUT TUSVDUVSBOUT�
-B DS©BUJPO E۝VO 'BCMBC BQQFM© &*3-"# BV TFJO EF DFU ©UBCMJTTFNFOU
 EFTUJO© BVY ©UVEJBOUT
 BVY FOUSFQSJTFT FU BV
HSBOE QVCMJD
 B QFSNJT MF MBODFNFOU EF QMVTJFVST QSPKFUT
 OPUBNNFOU FO SPCPUJRVF
 BOJN©T QBS EFT DIFSDIFVST EV
MBCPSBUPJSF� 4PO k 'BCNBOBHFS { FTU VO NFNCSF EV -B#3*� 1BS BJMMFVST
 EFVY DIBJSFT JOEVTUSJFMMFT FO QBSUFOBSJBU
BWFD EFT FOUSFQSJTFT WJFOOFOU E۝ªUSF MBOD©FT   #PSEFBVY */1
 M۝VOF DPODFSOF k MFT USBOTQPSUT JOUFMMJHFOUT FU MB
NPCJMJU© { FU M۝BVUSF QPSUF TVS MB k DZCFS�T©DVSJU© {� $FT EFVY DIBJSFT
 BEPTT©FT   MB 'POEBUJPO EF TJUF #PSEFBVY
6OJWFSTJU©
 TPOU QJMPU©FT FU BOJN©FT QBS EFT NFNCSFT EV MBCPSBUPJSF FU QPSUFOU TVS EFT BDUJWJU©T EF GPSNBUJPO

EF SFDIFSDIF FU EF USBOTGFSU� -۝FOTFNCMF EF DFT QSPKFUT E©NPOUSF M۝BODSBHF EV MBCPSBUPJSF FU M۝JNQMJDBUJPO EF TFT
NFNCSFT EBOT MF E©WFMPQQFNFOU EF HSBOET QSPKFUT QBSUFOBSJBVY BNCJUJFVY FU TUSVDUVSBOUT�
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�DPMFT 6OJWFSTJUBJSFT EF 3FDIFSDIF 	(SBEVBUF 3FTFBSDI 1SPHSBNN
� 6O BVUSF ©M©NFOU   DPOTJE©SFS BV OJ�
WFBV EF M۝©DPTZTU¨NF MPDBM DPODFSOF MFT k �DPMFT 6OJWFSTJUBJSFT EF 3FDIFSDIF { 	&63
 � MPST EF MB QSFNJ¨SF QIBTF EF
M۝BQQFM FO ����
 OPVT BWJPOT QSPQPT© VOF S©QPOTF k /VN©SJDT { BWFD M۝FOTFNCMF EV Q©SJN¨USF EV E©QBSUFNFOU
4*/� -F QPTJUJPOOFNFOU TDJFOUJ੗RVF TVS MFT k TZTU¨NFT JOUFMMJHFOUT { BWBJU ©U© BQQS©DJ© QBS MF KVSZ JOUFSOBUJPOBM
NBJT JM BWBJU KVH© RVF M۝BNCJUJPO EV QSPKFU ©UBJU USPQ MBSHF WJT� �WJT EFT PCKFDUJGT FU RVF MF Q©SJN¨USF BQQMJDBUJG
EFWBJU ªUSF QMVT TQ©DJBMJT©� -F QPSUFVST BDUVFM EF M۝&63 FTU /� )BOVTTF 	NFNCSF EV -B#3*

 JM FTU BTTJTU© EBOT DF॒F
SFTQPOTBCJMJU© QBS +�.� $PVWFJHOFT 	*.#

 $� .BOFVY 	*.4
 FU -�4JNPO 	-B#3*
� 6O OPVWFBV QSPKFU B ©U©   TPVNJT
FO UFOBOU DPNQUF EFT SFNBSRVFT EV KVSZ FU BDDFQU© FO ����� *M T۝BHJU EF EPOOFS VOF GPSNBUJPO JOUFSEJTDJQMJOBJSF EBOT
MF EPNBJOF EFT TDJFODFT EV OVN©SJRVFT 	TDJFODFT EF M۝JOH©OJFVS
 NBUI©NBUJRVFT
 JOGPSNBUJRVF
 FO Z BEKPJHOBOU EFT
DPNQ©UFODFT FO TDJFODFT TPDJBMFT FU IVNBJOFT� -B SJDIFTTF TDJFOUJ੗RVF EV TJUF TVS DF॒F UI©NBUJRVF FTU S©FMMF� %F
OPNCSFVY T©NJOBJSFT FU ©DPMFT   EFTUJOBUJPO EFT EPDUPSBOUT TFSPOU PSHBOJT©T FU EFT CPVSTFT EF NPCJMJU© JOUFSOF FU
FYUFSOF TPOU CVEH©UJT©FT� %F QMVT
 EFT QBSUFOBSJBUT TPOU E۝PSFT FU E©K  QS©WVT BWFD EFT *3- 	*OEF
 4JOHBQPVS
 $IJOF
FU *OEF
� &O PVUSF
 MFT DPMMBCPSBUJPOT JOEVTUSJFMMFT BWFD MFT EJ੖©SFOUT QBSUFOBJSFT EFT VOJU©T EF SFDIFSDIF 	*�.
 *.#

*.4 FU -B#3*
 EFWSBJFOU QFSNF॒SF BVY ©UVEJBOUT E۝BCPSEFS MFT QSPCM©NBUJRVFT DPODS¨UFT EV NPOEF JOEVTUSJFM FU EF
TF DPOTUJUVFS VO S©TFBV QSPGFTTJPOOFM�

� 1SPEVJUT FU BDUJWJU¦T EF MB SFDIFSDIF EF MÔVOJU¦

��� #JMBO TDJFOUJÿRVF

&O SFQSFOBOU MFT BDUJWJU©T NFOUJPOO©FT EBOT MB TFDUJPO ���
 FU TZOUI©UJT©FT EBOT MF UBCMFBV )$&3&4
 MB QSPEVD�
UJPO TDJFOUJ੗RVF FTU JNQPSUBOUF
 UBOU EV QPJOU EF WVF RVBOUJUBUJG RVF RVBMJUBUJG� 1PVS RVBMJ੗FS MFT QVCMJDBUJPOT
TDJFOUJ॑RVFT
 OPVT BWPOT VUJMJT© MFT JOEJDBUFVST VTVFMT 	2� 4DJNBHP M۝BOO©F EF MB QVCMJDBUJPO
 FU "��" 	$PSF
3BOLJOH
�

-FT EPOO©FT TPOU S©TVN©FT TVS MFT UBCMFBVY TVJWBOUT� फ़BMJUBUJWFNFOU
 MB QSPQPSUJPO EFT QVCMJDBUJPOT EBOT EFT
SFWVFT EF SBOH 2� 	4DJNBHP
 E©QBTTF MFT ���� 1PVS MFT DPOG©SFODFT
 MF UBVY EF "�"� FTU NPJOESF � DFMB T۝FYQMJRVF

E۝VOF QBSU
 QBS MFT DPVUVNFT EFT DPNNVOBVU©T
 P¹ MFT SFWVFT TPOU QSJWJM©HJ©FT QBS SBQQPSU BVY DPOG©SFODFT 	QBS
FYFNQMF   M۝JOUFSGBDF NBUI�JOGP
 FU
 E۝BVUSF QBSU
 QBS MF GBJU RVF DFSUBJOFT ©RVJQFT QS©৐¨SFOU DJCMFS EFT DPOG©SFODFT
EF NPJOESF SFOPN NBJT P¹ FMMFT QFVWFOU EJ੖VTFS MFVST JE©FT QMVT MBSHFNFOU BVQS¨T EF MFVS DPNNVOBVU©�

-B RVBMJU© TDJFOUJ੗RVF FU MFT DPNNFOUBJSFT EFT S©TVMUBUT EFT QVCMJDBUJPOT TPOU E©UBJMM©T EBOT MB QS©TFOUBUJPO EFT
©RVJQFT�

-F -B#3* B QVCMJ©
 TVS MB Q©SJPEF
 ��� BSUJDMFT FO SFWVFT� $F DIJ੖SF FTU JOG©SJFVS BVY ��� JOEJRV©T EBOT MF
EPDVNFOU EF TZOUI¨TF
 DBS OPVT BWPOT JDJ TVQQSJN© MFT EPVCMPOT
 J�F�
 MFT QVCMJDBUJPOT DPNNVOFT   QMVTJFVST
©RVJQFT�

5BCMFBV ��� � 4UBUJTUJRVFT i SFWVFT x EV -B#3*
2� "VUSFT

/PNCSF ��� ���
1PVSDFOUBHF ��� ���

-F -B#3* B QVCMJ©
 TVS MB Q©SJPEF
 ���� BSUJDMFT FO DPOG©SFODFT� $F DIJ੖SF FTU JOG©SJFVS BVY ���� JOEJRV©T EBOT MF
EPDVNFOU EF TZOUI¨TF
 DBS OPVT BWPOT JDJ   OPVWFBV TVQQSJN© MFT EPVCMPOT�
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5BCMFBV ���� � 4UBUJTUJRVFT i DPOG¦SFODFT x EV -B#3*
"? PV " "VUSFT

/PNCSF ��� ���
1PVSDFOUBHF ��� ���

-B QVCMJDBUJPO EFT EPDUPSBOUT FTU MB TVJWBOUF �

5BCMFBV ���� � 1SPEVDUJPO EFT EPDUPSBOUT EV -B#3*

%PDUPSBOUT 5PUBM MBCP 1PVSDFOUBHF
$POG¦SFODFT ��� ���� ���
3FWVFT ��� ��� ���

%BOT DFT TUBUJTUJRVFT
 VOF QVCMJDBUJPO DP�TJHO©F QBS QMVTJFVST EPDUPSBOUT O۝FTU DPNQUBCJMJT©F RVڼVOF TFVMF
GPJT�

0O QFVU OPUFS RVF MF MBCPSBUPJSF DPNQUF �
ۘ � QVCMJDBUJPOT FO SFWVF DP�TJHO©FT QBS � EPDUPSBOUT TJNVMUBO©NFOU

ۘ �� QVCMJDBUJPOT FO DPOG©SFODFT DP�TJHO©FT QBS � EPDUPSBOUT TJNVMUBO©NFOU

ۘ � QVCMJDBUJPOT FO DPOG©SFODFT DP�TJHO©FT QBS � EPDUPSBOUT TJNVMUBO©NFOU

-F EPDVNFOU KPJOU %POO©FT EV DPOUSBU FO DPVST EFNBOEF 	0OHMFU �
 1SPEVJUT FU "DUJWJU©T EF MB 3FDIFSDIF
 MJHOF

���
 MF k /PNCSF NPZFO E۝BSUJDMFT QBS EPDUFVS {� 4USJDUP TFOTV
 DFMB TJHOJ੗F MF OPNCSF E۝BSUJDMFT QBS NFNCSF EV
-B#3* BZBOU VO EPDUPSBU
 DF RVJ JODMVU MFT QFSNBOFOUT� %V GBJU EV UJUSF EF MB TFDUJPO 	�� 1SPEVDUJPOT TDJFOUJटRVFT
	BSUJDMFT
 PVWSBHFT
 FUD�
 JTTVT EFT UI¨TFT

 OPVT BWPOT JOUFSQS©U© MB EFNBOEF DPNNF DPODFSOBOU MFT EPDUFVST BZBOU
PCUFOV MFVS UI¨TF TVS MB Q©SJPEF� 1PVS PCUFOJS DF॒F TUBUJTUJRVF
 OPVT BWPOT EPOD SFDFOT© DFT EPDUFVST
 QBS
©RVJQF
 FU SFUJS© EV DPNQUF EFT QVCMJDBUJPOT DFMMFT EFT EPDUPSBOUT OPO FODPSF EPDUFVST BV QSFNJFS KVJO�

-B ੗HVSF ��� NPOUSF MFT EPNBJOFT TDJFOUJ੗RVFT DPVWFSUT QBS MFT NFNCSFT EV -B#3*� $FT EPOO©FT
 FYUSBJUFT EF
4DPQVT   QBSUJS EF MB MJTUF EFT NFNCSFT QFSNBOFOUT
 EPOOFOU VOF JE©F EF OPT EPNBJOFT EF QVCMJDBUJPO� $PNNF
MB DPNCJOBUPJSF QPVS MFT BOHMP�TBYPOT FTU DPOTJE©S©F DPNNF BQQBSUFOBOU BVY NBUI©NBUJRVFT
 PO QFVU FTUJNFS
RV۝FOWJSPO ��� EFT QVCMJDBUJPOT TF USPVWFOU BV DēVS EF OPUSF EJTDJQMJOF� -FT ��� SFTUBOUT TPOU PSJFOU©T WFST
E۝BVUSFT TDJFODFT� $F॒F PVWFSUVSF   E۝BVUSFT EJTDJQMJOFT DPNNF MB QIZTJRVF
 MFT TDJFODFT EF M۝JOH©OJFVS
 MB N©EFDJOF
PV MFT OFVSP�TDJFODFT FTU BVTTJ B॒FTU©F QBS M۝JNQMJDBUJPO EFT ©RVJQFT EBOT EFT -BC&Y PV EFT $MVTU&Y EV TJUF
 BJOTJ
RVF QBS MFVS QBSUJDJQBUJPO   EFT QSPKFUT "/3 PV EFT QSPKFUT FVSPQ©FOT� 5PVKPVST TFMPO MFT EPOO©FT FYUSBJUFT EF
4DPQVT
 ����� EFT QVCMJDBUJPOT EV -B#3* TPOU EBOT MFT ��� EFT QVCMJDBUJPOT MFT QMVT DJU©FT
 ����� TPOU EBOT MFT ���
EFT NFJMMFVST KPVSOBVY EV EPNBJOF 	JOEJDF 4+3
 FU ����� TPOU DP�TJHO©FT BWFD EFT JOTUJUVUJPOT ©USBOH¨SFT�

$PODFSOBOU MFT QVCMJDBUJPOT FOUSF MFT ©RVJQFT EV -B#3*
 MFT UBCMFBVY ����B FU ����C SFDFOTFOU MF OPNCSF EF
SFWVFT FU DPOG©SFODFT DP�©DSJUFT QBS EFT NFNCSFT E۝©RVJQFT EJ੖©SFOUFT� -PSTRV۝VOF QVCMJDBUJPO FTU DPNNVOF  
QMVT EF EFVY ©RVJQFT
 FMMF FTU DPNQU©F BVUBOU EF GPJT 	VOF SFWVF   � ©RVJQFT FTU DPNQU©F DPNNVOF BVY �
� -FT
QVCMJDBUJPOT DPNNVOFT   QMVTJFVST ©RVJQFT QPSUFOU QSJODJQBMFNFOU TVS MFT UI©NBUJRVFT ©NFSHFOUFT 	5SBJUFNFOU
EFT EPOO©FT NBTTJWFT
 TZTU¨NFT BVUPOPNFT
 JOGPSNBUJRVF EF DPO੗BODF۪
�
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'९७ॻॸ५ ��� ۗ य़©NBUJRVFT TDJFOUJ੗RVFT EFT QVCMJDBUJPOT 	TPVSDF TDJWBM QPVS NFNCSFT EV -B#3* FO ����


� M۝©DIFMMF EV -B#3*
 M۝JOWFTUJTTFNFOU EBOT MFT DPNJU©T EF QSPHSBNNF EF DPOG©SFODFT FTU JNQPSUBOU 	QMVT E۝VOF
DFOUBJOF
� 1BS BJMMFVST
 UPVUFT MFT ©RVJQFT TPOU JOWFTUJFT EBOT EFT DPNJU©T ©EJUPSJBVY EF KPVSOBVY
 FU PO QFVU OPUFS
RVF $PNC"MHP FU .' MF TPOU QBSUJDVMJ¨SFNFOU� *M GBVU BVTTJ DPNQM©UFS DF QPJOU QBS M۝PSHBOJTBUJPO EF DPMMPRVFT

EF DPOG©SFODFT PV E۝©DPMFT KFVOF DIFSDIFVS P¹ MFT NFNCSFT EV -B#3* QBSUJDJQFOU BDUJWFNFOU� $PODFSOBOU MFT
DPOG©SFODFT
 PO QFVU DJUFS +$# EF NBOJ¨SF S©DVSSFOUF
 NBJT BVTTJ +%&7 ����
 +'1$ ����
 4"5 ����
 &%5#�*$%5 ����
#(8 ����
 +(� ����
*$08" ����
 FUD� "V UPUBM D۝FTU QS¨T E۝VOF RVJO[BJOF EF DPMMPRVFT EF QMVT EF �� QFSTPOOFT

PSHBOJT©T TVS MB Q©SJPEF�

%FT NFNCSFT EV -B#3* TPOU QS©TFOUT EBOT MFT JOTUBODFT JOUFSOBUJPOBMFT � JOTUBODFT EF TUBOEBSEJTBUJPO 	.1*

0QFO1.۪

 G©E©SBUJPOT EF SFDIFSDIF 	k *OUFSOBUJPOBM 'FEFSBUJPO GPS *OGPSNBUJPO 1SPDFTTJOHۗ*'*1 {
 k &VSPQFBO
"TTPDJBUJPO GPS य़FPSFUJDBM $PNQVUFS 4DJFODF ۗ&"5$4 {۪
�

-F OPNCSF EF WJTJUFVST ©USBOHFST BDDVFJMMJT BV -B#3* FTU US¨T JNQPSUBOU 	EF M۝PSESF EF ���
 NBJT JM EPJU ªUSF
BVTTJ NPEVM© QBS MB EVS©F EF T©KPVS
 PO SFDFOTF UPVU EF NªNF �� DIFSDIFVST ©USBOHFST RVJ TPOU SFTU©T QMVT EF �
NPJT BV -B#3*� 1PVS MFT NFNCSFT EV -B#3*
 MFT T©KPVST   M۝©USBOHFS TPOU QMVT DPVSUT BWFD �� T©KPVST E۝VOF EVS©F
TVQ©SJFVSF   � NPJT�

-FT DPMMBCPSBUJPOT JOUFSOBUJPOBMFT TF DPODS©UJTFOU TPVT EJ੖©SFOUFT GPSNFT � QBSUJDJQBUJPO   EFT QSPKFUT
JOUFSOBUJPOBVY 	&VSPQF FU )PST�&VSPQF

 BDDPSET CJMBU©SBVY 	TUZMF 1)$ PV $&'*13"

 *3-
 -*"� %VSBOU MB Q©SJPEF

OPVT BWPOT FV �� DPOUSBUT ੗OBOD©T QBS EFT GPOET FVSPQ©FOT 	)����
 13"$&
 &*/'3"۪

 VO QFV NPJOT E۝VOF
DJORVBOUBJOF EF DPOUSBUT MJ©T   MB NPCJMJU© 	*EFY
 1*$4
 1)$۪

 MB QBSUJDJQBUJPO BV (%3* 	"MFB /FUXPSL

 EFVY
-*" 	-*3$0 FU *OGPSNFM
 FU VO *3- 	3&-"9
� &MMFT POU QFSNJT VO OPNCSF JNQPSUBOU EF DP�QVCMJDBUJPOT BWFD EFT
DIFSDIFVST ©USBOHFST�

$PODFSOBOU M۝JNQMJDBUJPO EBOT MFT JOTUBODFT
 PO SFDFOTF MB QS©TFODF EF NFNCSFT EBOT EJ੖©SFOUT DPNJU©T "/3

EBOT MFT $P$/34 EFT TFDUJPOT �� FU �
 EBOT MF DPOTFJM TDJFOUJ੗RVF EF M۝*/4�*
 BV $/6
 EBOT MFT CVSFBVY EF EJ੖©SFOUT
(%3
 EBOT MF CVSFBV EF MB 4*' FU ©HBMFNFOU BV TFJO EF MB $/*-
 FUD�

-FT NFNCSFT EV -B#3* POU ©U© JNQMJRV©T EBOT MB Q©SJPEF EBOT VOF RVBSBOUBJOF EF QSPKFUT "/3
 � '*6 FU

$IBQJUSF �� 1S¦TFOUBUJPO EF MÔVOJU¦ � #JMBO ��
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*�4 .' #,# 1SPHSFTT 4BUBOBT
$PNC"MHP � �� � � �
*�4 � � � �
.' � � �
#,# � �
1SPHSFTT �

	B
 3FWVFT DPNNVOFT

*�4 .' #,# 1SPHSFTT 4BUBOBT
$PNC"MHP � �� � � �
*�4 � � � �
.' � � �
#,# � �
1SPHSFTT �

	C
 $POG©SFODFT DPNNVOFT

EJ੖©SFOUT BVUSFT QSPKFUT� 1BSNJ DFT QSPKFUT
 JM GBVU OPUFS MB DPOUSJCVUJPO   MB S©BMJTBUJPO EV MPHJDJFM k 1BSDPVS4VQ { P¹
EFTNFNCSFT EV -B#3* POU QBSUJDJQ©   EJ੖©SFOUFT QIBTFT � TQ©DJ੗DBUJPO
 DPEBHF
 JOUFSGBDF JOUFSBDUJWF
 E©WFMPQQFNFOU
E۝JOUFSGBDF FU UFTUT�

"V OJWFBV EF M۝©DPTZTU¨NF MPDBM
 MFT NFNCSFT EV -B#3* POU JNQMJRV©T EFT SFTQPOTBCJMJU©T EFT EJ੖©SFOUT
XPSLQBDLBHFT EF k 4ZT/VN { FU k 5SBJM { FU QBSUJDJQFOU ©HBMFNFOU BVY USBWBVY EV -BC&Y #SBJO�

1PVS DF RVJ FTU EF MB SFDIFSDIF QBSUFOBSJBMF
 PO DPNQUF TVS MB Q©SJPEF �
ۘ �� $POUSBUT *OEVTUSJFMT QPVS VO NPOUBOU EF ����,ܳ

ۘ �� य़¨TFT $*'3& QPVS VO BDDPNQBHOFNFOU EF ����,ܳ�

$FT EFSOJFST JOEJDBUFVST NPOUSFOU M۝JNQPSUBODF EF MB SFDIFSDIF QBSUFOBSJBMF EBOT MFT SFTTPVSDFT ੗OBODJ¨SFT EV
MBCPSBUPJSF� " DFMB
 JM GBVU BVTTJ BKPVUFS MF E©Q´U EF CSFWFU
 TVS MB Q©SJPEF OPVT BWPOT E©QPT© �� E©DMBSBUJPOT
E۝JOWFOUJPO
� CSFWFUT POU ©U© E©QPT©T EPOU � BDDFQU©T� 6O CSFWFU BOU©SJFVS   MB Q©SJPEF B ©U© MJDFODJ©�

$PODFSOBOU
 MFT BDUJWJU©T E۝FYQFSUJTFT
 OPVT QPVWPOT OPUFS RVF 3� /BNZTU FU 1� 3BNFU TPOU DPOTFJMMFST TDJFOUJ�
੗RVFT QPVS MF EPNBJOF EV )1$ BV $&"� +VTRV۝  ੗O ����
 +� 3PNBO B ©U© NFNCSF EV DPOTFJM DDJFOUJ੗RVF EV $&"
%".�

��� 'BJUT NBSRVBOUT

-FT GBJUT NBSRVBOUT EV MBCPSBUPJSF TPOU MBSHFNFOU QS©TFOU©T BV OJWFBV EFT ©RVJQFT EV -B#3*� *M TFSBJU GBTUJEJFVY
EF MFT SBQQFMFS UPVT� 6OF T©MFDUJPO
 DFQFOEBOU
 QFVU ªUSF ©WPRV©F JDJ NPOUSBOU MB EJWFSTJU© FU MB SJDIFTTF EF MB
SFDIFSDIF TDJFOUJ੗RVF NFO©F BV -B#3*�

�MFDUJPO   Mڼ"DBE©NJF EFT 4DJFODFT FO ���� EF .� #PVTRVFU�.©MPV� "ODJFOOF ©M¨WF EF M۝&/4
 E©UFOUSJDF
EF MB N©EBJMMF E۝BSHFOU EV $/34 FU MBVS©BUF EF EJWFST QSJY 	QSJY $IBSMFT�-PVJT EF 4BVMDFT EF 'SFZDJOFU
 1SJY
*#. EFT KFVOFT DIFSDIFVST
 EPDUFVS IPOPSBJSF EF M۝VOJWFSTJU© EF -JOL¶QJOH
۪

 FMMF FTU NFNCSF EV -B#3* EFQVJT
USFOUF BOT� "V�EFM  EF TFT USBWBVY BV DēVS EF MB DPNCJOBUPJSF
 .� #PVTRVFU�.©MPV T۝JOU©SFTTF BVY MJFOT EF TB
EJTDJQMJOF BWFD E۝BVUSFT EPNBJOFT DPNNF MF DBMDVM GPSNFM
 M۝BOBMZTF E۝BMHPSJUINFT
 MFT QSPCBCJMJU©T FU MFT NPE¨MFT

�� �� 1SPEVJUT FU BDUJWJU¦T EF MB SFDIFSDIF EF MÔVOJU¦



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

EF QIZTJRVF UI©PSJRVF� -B QSPGPOEFVS EF TFT S©TVMUBUT
 TFT DPOUSJCVUJPOT JNQPSUBOUFT   M۝BOJNBUJPO TDJFOUJ੗RVF EF
TB DPNNVOBVU© POU ©U© SFDPOOVT QBS TPO ©MFDUJPO   M۝"DBE©NJF EFT 4DJFODFT�

/PNJOBUJPO   M6*ڼ' � 9� #MBOD FU "� 5BOBTB POU ©U© OPNN©T NFNCSFT KVOJPST EF M۝*6' FO ����
 5� 1MBDF FO ����
FU 7� -FQFUJU NFNCSF TFOJPS FO �����

1SJY � #� $PVSDFMMF B SF§V MF QSJY EF M۝BTTPDJBUJPO ۡ$PNQVUBCJMJUZ JO &VSPQFۡ ����
 ۗ .� #PVTRVFU�.©MPV B SF§V TVS
MB Q©SJPEF MF QSJY BVTUSBMJFO (BWJO #SPXO QPVS M۝VO EF TFT BSUJDMFT� ۗ (� 1BMMF[�"VQZ B SF§V MF QSJY *&&& 5$)1$
&BSMZ $BSFFS 3FTFBSDIFST "XBSE GPS &YDFMMFODF JO )JHI 1FSGPSNBODF $PNQVUJOH FO �����

1MBUF�GPSNF -4%� %FQVJT ����
 OPVT BWPOT E©WFMPQQ©
 BV -B#3* FU BWFD OPT QBSUFOBJSFT MFT QMVT QSPDIFT 	MFT
MBCPSBUPJSFT *.# FU *.4
 MF $FOUSF *OSJB #PSEFBVY 4VE�0VFTU FU MFT FOUSFQSJTFT MPDBMFT

 MB QMBUF�GPSNF k -BCT JO
UIF 4LZ XJUI %BUB { 	-4%
� $FMMF�DJ QFSNFU BVY ©RVJQFT FOHBH©FT EBOT MB SFDIFSDIF TVS MF USBJUFNFOU EF EPOO©FT
NBTTJWFT
 MF DBMDVM EJTUSJCV© FU MF H©OJF MPHJDJFM EF DPOEVJSF EFT SFDIFSDIFT TQ©DJ੗RVFT BVY EPNBJOFT EV DMPVE FU
EV CJH EBUB� 6O BVUSF QPJOU JNQPSUBOU EF DF॒F QMBUF�GPSNF B ©U© EF QFSNF॒SF   OPT JOH©OJFVST FU   OPT ©RVJQFT
EF NPOUFS FO DPNQ©UFODF
 BVTTJ CJFO FO NBUJ¨SF EF E©WFMPQQFNFOU E۝BMHPSJUINFT JOOPWBOUT RVF EF E©QMPJFNFOU
E۝JOGSBTUSVDUVSFT BEBQU©FT� $F॒F NPOU©F FO DPNQ©UFODF OPVT B QFSNJT E¨T ���� E۝PVWSJS EFT FOTFJHOFNFOUT BV TFJO
EV NBTUFS EF M۝6OJWFSTJU© EF #PSEFBVY FU BV TFJO EF M۝*OTUJUVU QPMZUFDIOJRVF EF #PSEFBVY TVS MB UI©NBUJRVF EV CJH
EBUB� &O ����
 OPVT BWPOT PCUFOV VO ੗OBODFNFOU '&%&3   IBVUFVS EF �
�.ܳ QPVS ©UFOESF DF॒F QMBUF�GPSNF $FDJ
QFSNF॒SB   UFSNF E۝©MBSHJS TPO BDDFTTJCJMJU©   QMVT EF DIFSDIFVST FU E۝©UVEJBOUT FU EF MBODFS EFT FYQ©SJNFOUBUJPOT
  QMVT MBSHF ©DIFMMF�

*3- 3FMBY� &O ����
 M۝*3- 	*OUFSOBUJPOBM 3FTFBSDI -BCPSBUPSZ
 3FMBY 3FTFBSDI -BC JO $PNQVUFS 4DJFODF B ©U©
DS©©   MB TVJUF EV -*" *OGPSNFM 	*OEP�'SFODI 'PSNBM .FUIPET -BC
� -FT QBSUFOBJSFT GSBO§BJT EF DFU *3- TPOU
MF $/34
 M۝6OJWFSTJU© EF #PSEFBVY
 M۝&/4 1BSJT�4BDMBZ � MFT QBSUFOBJSFT JOEJFOT TPOU MF $IFOOBJ .BUIFNBUJDBM
*OTUJUVUF FU M۝*OTUJUVUF PG .BUIFNBUJDBM 4DJFODFT FO *OEF� 3F-B9 UJFOU ©HBMFNFOU   TFSWJS EF QPJOU E۝BQQVJ QPVS
MFT DPMMBCPSBUJPOT GSBODP�JOEJFOOFT BV�EFM  EFT GSPOUJ¨SFT EF TFT UVUFMMFT FU EFT DIFSDIFVST EFT **5 EF #PNCBZ

(PB FU +BNNV QBSUJDJQFOU   TFT USBWBVY
 BJOTJ RVF EFT NFNCSFT EF M۝*3*'
 EV -*4
 EV -*(.
 EF M۝*3*4" FU E۝BVUSFT
MBCPSBUPJSFT FO 'SBODF�
3F-B9 ੗OBODF EFT ©DIBOHFT EF WJTJUFT FOUSF DIFSDIFVST FU EPDUPSBOUT GSBO§BJT FU JOEJFOT FU PSHBOJTF DIBRVF BOO©F
EFT XPSLTIPQT TVS EFT UI¨NFT WBSJ©T� 3F-B9 GBWPSJTF BVTTJ MFT TUBHFT QS©�EPDUPSBVY E۝©UVEJBOUT JOEJFOT FO 'SBODF

DF RVJ B BNFO©   VOF GPSUF BVHNFOUBUJPO EV OPNCSF EF EPDUPSBOUT JOEJFOT FO 'SBODF�
-۝*3- WJFOU QMVT FODPSF SFOGPSDFS MFT DPMMBCPSBUJPOT GSBODP�JOEJFOOFT RVJ BWBJFOU DPNNFOD© BWFD *OGPSNFM FU EFT
DPOUSBUT $F੗QSB�

$/34 .PNFOUVN %FFQ4ZOUI� $F QSPKFU DPOEVJU QBS /� 'JKBMLPX B ©U© SFUFOV QBS MF $/34 EBOT MF DBESF EF TPO
BQQFM .PNFOUVN QPVS VO ੗OBODFNFOU EF ��,ܳ FU EF EFVY BOT EF TUBHF QPTU�EPDUPSBM� -۝PCKFDUJG EF DF QSPKFU FTU
E۝©UVEJFS M۝BQQPSU EF M۝BQQMJDBUJPO EFT UFDIOJRVFT E۝BQQSFOUJTTBHF k QSPGPOE {   MB TZOUI¨TF EF QSPHSBNNFT FU EF
DPOUS´MFVST FU EF MFT DPNQBSFS PV MFT DPNCJOFS BWFD EFT UFDIOJRVFT QMVT VTVFMMFT EFT N©UIPEFT GPSNFMMFT� *M T۝BHJU
E۝VO QSPKFU BVTTJ BNCJUJFVY RVF OPWBUFVS RVJ JODMVU VOF EJNFOTJPO JOUFSOBUJPOBMF�

-PHJDJFMT $PODFSOBOU MFT MPHJDJFMT
 TFVMFNFOU � TFSPOU QS©TFOU©T QBSNJ MF OPNCSF JNQPSUBOU EF MPHJDJFMT E©WFMPQQ©T
BV -B#3*�

ۘ (VN5SFF� -F MPHJDJFM (VN5SFF FTU VO MPHJDJFM E©WFMPQQ© BV TFJO EF M۝©RVJQF 1SPHSFTT QBS +�3� 'BMMFSJ FU '�
.PSBOEBU� $F MPHJDJFM QFSNFU EF DPNQBSFS EFT DPEFT FU E۝FO WJTVBMJTFS MFT EJ੖©SFODFT� 4B QBSUJDVMBSJU© FTU
EF DS©FS VO BSCSF TZOUBYJRVF EV DPEF RVJ T۝BCTUSBJU EV UFYUF EV QSPHSBNNF QFSNF॒BOU BJOTJ EF QPVWPJS

$IBQJUSF �� 1S¦TFOUBUJPO EF MÔVOJU¦ � #JMBO ��
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%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

E©UFDUFS EFT NPEJ੗DBUJPOT EV DPEF 	E©QMBDFNFOU
 TVQQSFTTJPO
 BEEJUJPO
� $F MPHJDJFM B VOF S©FMMF WJTJCJMJU©
EBOT MB DPNNVOBVU© H©OJF MPHJDJFM FU M۝BSUJDMF RVJ MF QS©TFOUF FTU E©K  DJU© QMVT EF ��� GPJT�

ۘ 7PM#SBJO� -B QMBUF�GPSNF 7PM#SBJO B ©U© EJ੖VT©F FO NBST ����
 FMMF FTU MF GSVJU E۝VOF DPMMBCPSBUJPO BWFD
M۝VOJWFSTJU© EF 7BMFODF� 7PM#SBJO FTU VOF TVJUF MPHJDJFMMF RVJ B WPDBUJPO EF TFHNFOUFS FU NFTVSFS MFT TUSVDUVSFT
D©S©CSBMFT� &MMF FTU DPNQPT©F EF QMVTJFVST MPHJDJFMT 	$&3&4
 -FTJPO#SBJO
 )*14
 Q#SBJO

 DIBDVO EF DFT MPHJDJFMT
©UBOU TQ©DJBMJT© QPVS EFT U¢DIFT QS©DJTFT � BOBMZTF QS©DJTF EFT TPVT�TUSVDUVSFT EF DFSWFMFU
 TFHNFOUBUJPO
EFT M©TJPOT EF MB NBUJ¨SF CMBODIF
 EFT TPVT�TUSVDUVSFT EF M۝IJQQPDBNQF FU EFT OPZBVY TPVT�UIBMBNJRVFT�
7PM#SBJO B ©U© VUJMJT© QPVS USBJUFS QMVT EF ��� ��� *3.
 JM FTU FO QBTTF EF EFWFOJS VO PVUJM JOEJTQFOTBCMF
QPVS MF EJBHOPTUJD FU MF QSPOPTUJD EFT NBMBEJFT OFVSP�E©H©O©SBUJWFT� *M B GBJU ©HBMFNFOU M۝PCKFU E۝VOF MJDFODF
BVQS¨T EF MB TPDJ©U© "SUJ੗DJBM *OTJHIU� 7PM#SBJO FTU TPVSDF EF QSPEVDUJPO EF DPOOBJTTBODF EBOT MF NJMJFV EF MB
TBOU©
 QBS FYFNQMF
 M۝©UVEF EF M۝©WPMVUJPO EV DFSWFBV TVS M۝FOTFNCMF EV DFSWFBV EF �   �� BOT
 QVJT M۝©UVEF
TVS M۝©WPMVUJPO EV DFSWFBV EBOT MF DBESF EF MB NBMBEJF E۝"MI[FJNFS� "V WV EF M۝JNQPSUBODF EV TVKFU TPDJ©UBM
USBJU©
 DFT ©UVEFT POU GBJU M۝PCKFU E۝VOF MBSHF DPVWFSUVSF N©EJBUJRVF�

ۘ -PHJDJFMT )1$� .ªNF T۝JM OF T۝BHJU QBT
   QSPQSFNFOU QBSMFS
 E۝VO TFVM MPHJDJFM PV E۝VOF TVJUF MPHJDJFMMF FU RVF
DFSUBJOT POU ©U© DS©©T BWBOU ����
 MFT E©WFMPQQFNFOUT MPHJDJFMT BVUPVS EV )1$ EPJWFOU ªUSF TPVMJHO©T� 1BSNJ
MFT MPHJDJFMT QIBSFT
 PO QFVU DJUFS � 4$05$)
 4UBS16
 IXMPD
 5PQPNBUDI
 /FX.BEFMFJOF
 1B4UJ9
 ."1):4

$IBNFMFPO
 "''�$5� $F॒F BDUJWJU© EF E©WFMPQQFNFOUT MPHJDJFMT FTU DFOUSBMF QPVS M۝©RVJQF 4"5"/"4 DBS
FMMF QFSNFU EF WBMJEFS MF QBTTBHF   M۝©DIFMMF EFT BQQSPDIFT N©UIPEPMPHJRVFT FU OVN©SJRVFT RVJ TPOU BV DēVS
EF TPO BDUJWJU© EF SFDIFSDIF� 1PVS ªUSF FO DBQBDJU© E۝BWPJS VO JNQBDU WJTJCMF
 DFMB O©DFTTJUF E۝BMMFS KVTRV۝ 
MB NJTF FO ēVWSF EF MB QJMF MPHJDJFMMF )1$ 	TPMWFVST BV TFOT MBSHF
 TVQQPSUT E۝FY©DVUJPO
 CJCMJPUI¨RVFT EF
DPNNVOJDBUJPO FU EF HFTUJPO EFT SFTTPVSDFT
 EBOT EFT DPEFT BQQMJDBUJGT BDBE©NJRVFT PV JOEVTUSJFMT BWFD EFT
PVUJMT EF E©QMPJFNFOUT Fਖ਼DBDFT FU SPCVTUFT� $FT MPHJDJFMT TPOU VO WFDUFVS FTTFOUJFM EF DPMMBCPSBUJPO BWFD MFT
DPNNVOBVU©T TDJFOUJ੗RVFT RVJ FO TPOU VUJMJTBUSJDFT FU RVJ
 FO SFUPVS
 PVWSFOU EF OPVWFMMFT QFSTQFDUJWFT EF
SFDIFSDIF EBOT VOF CPVDMF BWFD GFFE�CBDL WFSUVFVTF�

"YF *"�-F -B#3* BWBJU JOJUJ© VOF E©NBSDIF BVUPVS EF M۝*" FO ����� *M T۝BHJTTBJU EF SFDFOTFS MFT DPNQ©UFODFT EV
MBCPSBUPJSF TVS DF॒F UI©NBUJRVF QPVS MFT G©E©SFS FU E©WFMPQQFS MB SFDIFSDIF TVS DF॒F UI©NBUJRVF� -FT SFDSVUFNFOUT
EF 7� -FQFUJU
 /� 'JKBMLPX FU M۝BSSJW©F EF .� #JFOWFOV POU DPOTPMJE© MB EZOBNJRVF FYJTUBOUF� $F॒F BDUJWJU© FTU
EFWFOVF VO BYF USBOTWFSTF EV -B#3* FU SFHSPVQF VOF WJOHUBJOF EF NFNCSFT QFSNBOFOUT EF EJ੖©SFOUFT ©RVJQFT� -B
DIBJSF k *OUFOEFE { EF .� #JFOWFOV FU MF TVDD¨T BV EJTQPTJUJG k %PDUPSBOU FO *" { B॒FTUFOU EF DF॒F EZOBNJRVF� *M
GBVU ©HBMFNFOU NFOUJPOOFS M۝PVWSBHF DP�©DSJU QBS +� #FOPJT�1JOFBV FU "� ;FNNBSJ EPOU MF UJUSF FTU k %FFQ -FBSOJOH
JO .JOJOH PG 7JTVBM $POUFOU {�

3PCP$VQ� %FQVJT ����
 M۝©RVJQF 3IPCBO EV -B#3* B SFNQPSU© RVBUSF GPJT DPOT©DVUJWFT MB 3PCPDVQ EBOT MB DB�
U©HPSJF )VNBOP¯E ,JE 4J[F �ۡ $F॒F DPNQ©UJUJPO JOUFSOBUJPOBMF FYJHF EFT QBSUJDJQBOUT EF S©FMMFT DPNQ©UFODFT FO
JOGPSNBUJRVF QPVS DF RVJ FTU EF MB QFSDFQUJPO EF M۝FOWJSPOOFNFOU
 EF MB QSJTF EF E©DJTJPO EBOT VO FOWJSPOOFNFOU
DPOUSBJOU 	UFNQT�N©NPJSF

 NBJT ©HBMFNFOU FO N©DBUSPOJRVF DBS JM GBVU DPODFWPJS MFT SPCPUT FU T۝BTTVSFS EF MFVS
SPCVTUFTTF EBOT EFT DPOEJUJPOT EJਖ਼DJMFT� -FT TVDD¨T   DF॒F DPNQ©UJUJPO POU ©U© E©UFSNJOBOUT EBOT M۝PCUFOUJPO EF
M۝PSHBOJTBUJPO EF DF॒F DPNQ©UJUJPO   #PSEFBVY FO ����
 RVJ B E» ªUSF SFQPVTT©F   ���� FO SBJTPO EFT DPOEJUJPOT
TBOJUBJSFT�

�� �� 1SPEVJUT FU BDUJWJU¦T EF MB SFDIFSDIF EF MÔVOJU¦
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%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

� 0SHBOJTBUJPO FU WJF EF MÔVOJU¦

��� (PVWFSOBODF

-B HPVWFSOBODF EV MBCPSBUPJSF DPNQSFOE MB EJSFDUJPO
 MF DPOTFJM EF MBCPSBUPJSF FU MF DPOTFJM TDJFOUJ੗RVF�

-B EJSFDUJPO EV -B#3* FTU DPNQPT©F E۝VO EJSFDUFVS FU EF � EJSFDUFVST BEKPJOUT� $IBRVF EJSFDUFVS BEKPJOU B
VO DIBNQ EF DPNQ©UFODF 	JOEVTUSJFM
 QSPKFUT FYUFSOFT
 DPNNVOJDBUJPO
 HFTUJPO EFT BQQFMT JOUFSOFT
� 5PVUFT MFT
TFNBJOFT
 MF DPNJU© EF EJSFDUJPO TF S©VOJU FO Z BTTPDJBOU MB SFTQPOTBCMF BENJOJTUSBUJWF FU ੗OBODJ¨SF� $F॒F S©VOJPO
QFSNFU E۝©DIBOHFS EJ੖©SFOUFT JOGPSNBUJPOT TVS MF MBCPSBUPJSF FU TPO ©DPTZTU¨NF
 EF QS©QBSFS MFT EJ੖©SFOUT DPOTFJMT

EF TF S©QBSUJS MFT U¢DIFT FU EF E©੗OJS MFT PSJFOUBUJPOT TUSBU©HJRVFT EV MBCPSBUPJSF� %FVY DIBSH©T EF NJTTJPOT
BDDPNQBHOFOU MB EJSFDUJPO 	SFMBUJPOT JOUFSOBUJPOBMFT FU DPNNVOJDBUJPO
�

-F -B#3* FTU PSHBOJT© FO ©RVJQFT FU UI¨NFT� -FT SFTQPOTBCMFT E۝©RVJQFT FU EF UI¨NFT TPOU ©MVT QBS MFVST NFNCSFT
SFTQFDUJGT� *MT POU FO DIBSHF M۝BOJNBUJPO TDJFOUJ੗RVF EF MFVS ©RVJQF 	SFTQ� UI¨NF
 NBJT BVTTJ MB E©੗OJUJPO EF MB
TUSBU©HJF TDJFOUJ੗RVF� � DF UJUSF
 JMT TJ¨HFOU BV TFJO EV DPOTFJM TDJFOUJ੗RVF EV MBCPSBUPJSF�

-F DPOTFJM TDJFOUJटRVF 	$4
 FTU DPNQPT© EFT SFTQPOTBCMFT E۝©RVJQFT FU EF UI¨NFT
 EFT NFNCSFT EF MB EJSFDUJPO

EV EJSFDUFVS EF M۝&%.* PV EF TPO SFQS©TFOUBOU FU EF USPJT NB®USFT EF DPOG©SFODFT PV DIBSH©T EF SFDIFSDIF E©TJHO©T
QBS MB EJSFDUJPO QPVS EFVY BOT� &O S©BMJU©
 JMT TPOU OPNN©T BQS¨T VO WPUF PSHBOJT© BV TFJO EV DPMM¨HF #� %FVY
SFQS©TFOUBOUT EV DPOTFJM EF MBCPSBUPJSF TPOU JOWJU©T QFSNBOFOUT EV DPOTFJM TDJFOUJ੗RVF� %F QMVT
 MFT SFQS©TFOUBOUT
EFT VOJU©T EF GPSNBUJPO 	6' JOGPSNBUJRVF
 SFTQPOTBCMF EV E©QBSUFNFOU JOGPSNBUJRVF EF M۝*65
 SFTQPOTBCMFT EFT
੗MJ¨SFT U©M©DPNT FU JOGPSNBUJRVF EF M۝&/4&*3#�."5.&$"
� -F DPOTFJM TDJFOUJ੗RVF ©MJU VO QS©TJEFOU QBSNJ MFT
NFNCSFT EV MBCPSBUPJSF � QPVS ©WJUFS UPVU DPO੘JU E۝JOU©SªU
 DFMVJ�DJ OF EPJU QBT ªUSF NFNCSF EF MB EJSFDUJPO EV
MBCPSBUPJSF� *M H¨SF ©HBMFNFOU
 FO UPVUF JOE©QFOEBODF
 VO CVEHFU NJTTJPOT 	FOWJSPO ��,ܳ
 QPVS MFT E©QMBDFNFOUT

QSJODJQBMFNFOU FO DPOG©SFODFT
 EFT NFNCSFT RVJ O۝POU QBT EF DPOUSBU FO DPVST� -F $4 TF S©VOJU UPVT MFT NPJT QPVS
QBSUJDJQFS BVY E©DJTJPOT TDJFOUJ੗RVFT EV MBCPSBUPJSF� $IBRVF T©BODF E©CVUF QBS MFT JOGPSNBUJPOT EF MB EJSFDUJPO
B੗O RVF DIBRVF NFNCSF QSFOOF DPOOBJTTBODF EFT ©M©NFOUT EF DPOUFYUF 	MPDBVY
 OBUJPOBVY۪
� -F $4 FTU DPOTVMU©
TVS MF QMBO EF HFTUJPO EFT FNQMPJT 	1(&
 BV TFJO EF M۝VOJWFSTJU© FU EF #PSEFBVY�*/1
 MFT ©WPMVUJPOT EFT ©RVJQFT FU
EFT UI¨NFT
 MFT EFNBOEFT E۝JOTDSJQUJPO   M۝)%3۪ 4PO BWJT FTU TPMMJDJU© QPVS MFT EFNBOEFT EF NPZFOT
 MF E©Q´U EFT
QSPKFUT S©HJPOT
 MFT ੗OBODFNFOUT EFT QSPKFUT JOUFSOFT EV -B#3*�

-F $POTFJM EF MBCPSBUPJSF FTU EJSJH© QBS MF EJSFDUFVS EV MBCPSBUPJSF� -F NBOEBU EV DPOTFJM FTU BMJHO© BWFD DFMVJ EV
EJSFDUFVS QPVS VOF EVS©F EF � BOT� *M FTU DPNQPT© EF MB SFTQPOTBCMF BENJOJTUSBUJWF FU ੗OBODJ¨SF EV MBCPSBUPJSF
 EF �
SFQS©TFOUBOUT ©MVT QBSNJ MFT DIFSDIFVST FU FOTFJHOBOUT�DIFSDIFVST EV -B#3*
 EF EFVY SFQS©TFOUBOUT EFT EPDUPSBOUT

E۝VO SFQS©TFOUBOU EV TFSWJDF BENJOJTUSBUJG FU ੗OBODJFS FU E۝VO SFQS©TFOUBOU EF M۝©RVJQF UFDIOJRVF� %FQVJT ����
 MF
SFTQPOTBCMF EF M۝©RVJQF k 4ZTU¨NF FU 3©TFBVY { FO FTU VO JOWJU© QFSNBOFOU�

-F $POTFJM BENJOJTUSBUJG FU UFDIOJRVF 	$"5
 SFHSPVQF M۝FOTFNCMF EFT QFSTPOOFMT #*"544 QFSNBOFOUT EF M۝VOJU©
FU MB EJSFDUJPO EV MBCPSBUPJSF� *M ©MJU VO SFTQPOTBCMF BV TFJO EV QFSTPOOFM #*"544� -B S©VOJPO BOOVFMMF EV $"5
QFSNFU E۝©UBCMJS VO EJBMPHVF PVWFSU BWFD MB EJSFDUJPO RVJ QPSUF TVS MF GPODUJPOOFNFOU EFT TFSWJDFT FU RVJ QFSNFU
EPOD E۝JEFOUJ੗FS DFSUBJOT EZTGPODUJPOOFNFOUT� $F॒F S©VOJPO BOOVFMMF FTU JNQPSUBOUF FU VUJMF QPVS GBJSF MF CJMBO EF
M۝BOO©F ©DPVM©F FU BN©MJPSFS M۝PSHBOJTBUJPO EFT TFSWJDFT� -FT DPOEJUJPOT TBOJUBJSFT O۝POU QBT QFSNJT EF S©VOJS MF
$"5 FO �����

%BOT MF S¨HMFNFOU JOU©SJFVS
 JM ©UBJU GBJU ©UBU E۝VOF $PNNJTTJPO DPOTVMUBUJWF EPOU MFT S´MFT ©UBJFOU EF DPOUSJCVFS

$IBQJUSF �� 1S¦TFOUBUJPO EF MÔVOJU¦ � #JMBO ��



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

  MB DPOTUJUVUJPO EFT DPNJU©T EF T©MFDUJPO FU EF QBSUJDJQFS BV DMBTTFNFOU EFT DBOEJEBUVSFT "5&3� $F॒F DPNNJTTJPO
B ੗OBMFNFOU ©U© SFNQMBD©F QBS VO DPNJU© EF � NFNCSFT ©MVT QBSNJ MFT DIFSDIFVST FU MFT FOTFJHOBOUT�DIFSDIFVST EV
MBCPSBUPJSF� 6OF GPJT MFT QSP੗MT EF QPTUFT BSSªU©T FO DPOTFJM TDJFOUJ੗RVF
 DFT � NFNCSFT QBSUJDJQFOU   MB DPOTUJUVUJPO
EFT DPNJU©T EF T©MFDUJPO BWFD MB EJSFDUJPO FU MFT SFQS©TFOUBOUT EFT ©RVJQFT FU VOJU©T EF GPSNBUJPO DPODFSO©T� -F
DMBTTFNFOU EFT "5&3 FTU NBJOUFOBOU F੖FDUV© BV TFJO EF DIBRVF VOJU© EF GPSNBUJPO BWFD EFT NPEBMJU©T EJ੖©SFOUFT
QPVS DIBDVOF�

-B $PNNJTTJPO VUJMJTBUFVST B ©U© NBJOUFOVF NBJT MFT S©VOJPOT POU ©U© FTQBD©FT QPVS EJWFSTFT SBJTPOT� $FQFOEBOU

FMMF EFNFVSF VOF JOUFSGBDF VUJMF QPVS VO ©DIBOHF GSVDUVFVY FU DPOTUSVDUJG FOUSF MFT SFQS©TFOUBOUT EFT � ©RVJQFT
TDJFOUJ੗RVFT EV MBCPSBUPJSF FU MF SFTQPOTBCMF EF M۝©RVJQF k 4ZTU¨NFT FU 3©TFBVY {� -FT NFNCSFT EF DF॒F DPNNJTTJPO
POU QPVS NJTTJPO EF QS©TFOUFS MFT CFTPJOT VUJMJTBUFVST ©NBOFOUT EF MFVS ©RVJQF
 FU E۝©UBCMJS VO EJBMPHVF DPOTUSVDUJG
BWFD MFT SFQS©TFOUBOUT EF M۝©RVJQF k 4ZU¨NFT FU 3©TFBVY { B੗O EF GBJSF ©WPMVFS MFT TFSWJDFT SFOEVT BVY VUJMJTBUFVST�
-B Q©SJPEF EV $07*% O۝B QBT QFSNJT E۝PSHBOJTFS MFT S©VOJPOT FO QS©TFOUJFM BVUBOU RV۝JM BVSBJU ©U© TPVIBJUBCMF�

6OF $PNNJTTJPO DPNNVOJDBUJPO B ©U© NJTF FO QMBDF � FMMF DPNQSFOE MB EJSFDUSJDF BEKPJOUF FO DIBSHF EF MB
DPNNVOJDBUJPO
 MF DIBSH© EF NJTTJPO B੖©SBOU
 MB DIBSH©F EF DPNNVOJDBUJPO FU MB SFTQPOTBCMF EV Q´MF BENJOJTUSBUJWF
BJOTJ RVF M۝*& FO DIBSHF EV TZTU¨NF E۝JOGPSNBUJPO EV -B#3*� &MMF B FO DIBSHF E۝BOJNFS MB DPNNVOJDBUJPO EV -B#3*
FU EF NF॒SF FO QMBDF EF OPVWFBVY PVUJMT EF DPNNVOJDBUJPO JOUFSOF FU�PV FYUFSOF� 0O QFVU DJUFS MFT QSJODJQBMFT
S©BMJTBUJPOT TVJWBOUFT � PVWFSUVSF EV DPNQUF 5XJ॒FS EV -B#3*
 EJ੖VTJPO E۝VOF OFXTMF॒FS CJNFTUSJFMMF EFTUJO©F
BVY QFSTPOOFM EV MBCPSBUPJSF FU EJ੖VT©F BVQS¨T EF OPT QBSUFOBJSFT JOTUJUVUJPOOFMT
 EJ੖VTJPO E۝VO OPVWFBV MPHP
FU E۝VOF OPVWFMMF DIBSUF HSBQIJRVF
 NJTF   EJTQPTJUJPO E۝VO ©DSBO EZOBNJRVF FU EF TVQQPSUT E۝Bਖ਼DIBHF EBOT
MF IBMM E۝FOUS©F QFSNF॒BOU EF QS©TFOUFS MFT USBWBVY EF SFDIFSDIF S©BMJT©T QBS OPT ©RVJQFT FU EPDUPSBOUT
 NJTF  
EJTQPTJUJPO E۝VO ©RVJQFNFOU EF EJ੖VTJPO FU E۝FOSFHJTUSFNFOU WJE©P EFT TPVUFOBODFT EF UI¨TF FU E۝)%3
 S©BMJTBUJPO
E۝VOF QMBRVF॒F TVS MFT GBJUT NBSRVBOUT EV MBCPSBUPJSF
 SFGPOUF EV TJUF XFC EV -B#3*� -FT DPOEJUJPOT TBOJUBJSFT POU
SBMFOUJ M۝BDUJWJU© EF MB TPDJ©U© FO DIBSHF EF MB S©BMJTBUJPO EV TJUF 8FC � MB SFGPOUF EV TJUF O۝FTU QBT FODPSF BDIFW©F

NBJT FMMF EFWSBJU M۝ªUSF E۝JDJ MB ੗O EF M۝BOO©F �����

1BSUBOU EV DPOTUBU RVF MF OPNCSF E۝BQQFMT   QSPKFUT ©UBJU FO GPSUF DSPJTTBODF FU RV۝JM ©UBJU EJਖ਼DJMF BV OJWFBV
EFT NFNCSFT EV -B#3* E۝FO BWPJS VOF DPOOBJTTBODF ੗OF
 OPVT BWJPOT DS©© FO ���� VOF $PNNJTTJPO QSPKFUT

DPNQPT©F E۝VO EJSFDUFVS BEKPJOU
 EF M۝*& DPOUSBDUVFMMF FO DIBSHF EFT QSPKFUT FU E۝VO SFQS©TFOUBOU EFT ©RVJQFT�
$F॒F DPNNJTTJPO B ©U© BSSªU©F BQS¨T EFVY BOT DBS FMMF O۝©UBJU QBT TVਖ਼TBNNFOU Fਖ਼DBDF EBOT TPO GPODUJPOOFNFOU�
$FQFOEBOU
 OPVT BWPOT S©PSJFOU© OPUSF TUSBU©HJF FO DS©BOU VO TJUF RVJ SBTTFNCMF M۝FOTFNCMF EFT BQQFMT   QSPKFUT
DPODFSOBOU MFT UI©NBUJRVFT TDJFOUJ੗RVFT EV -B#3* 	I॒QT���QSPKFUT�MBCSJ�GS
� $F TJUF FTU ©HBMFNFOU BDDFTTJCMF   UPVT
MFT NFNCSFT EV DFOUSF *OSJB #PSEFBVY�4VE�0VFTU�

��� 1BSJU¦
 JOU¦HSJU¦ TDJFOUJÿRVF
 E¦WFMPQQFNFOU EVSBCMF

1BSJU¦

#JFO RV۝JM T۝BHJTTF E۝VO QSPCM¨NF US¨T BODJFO
 MB QBSJU©�©HBMJU© IPNNF�GFNNF O۝FTU BQQBSVF RVF S©DFNNFOU
EBOT MFT EJSFDUJWFT EF OPT UVUFMMFT � QBS FYFNQMF
 VOF DPNNJTTJPO B ©U© NJTF FO QMBDF   M۝VOJWFSTJU© EF #PSEFBVY
FO ����� -FT DIJ੖SFT DPODFSOBOU MF -B#3*
 TPOU QS©TFOU©T EBOT MF UBCMFBV ����B QPVS DF RVJ FTU EV DPMM¨HF EFT
DIFSDIFVST FU EFT FOTFJHOBOUT�DIFSDIFVST FU EBOT MF UBCMFBV ����C QPVS DF RVJ EV DPMM¨HF EFT #*"544�

%F UPVUF ©WJEFODF
 MFT GFNNFT TPOU US¨T QFV SFQS©TFOU©FT
 FU D۝FTU FODPSF QMVT DSJBOU QPVS MFT DPMM¨HFT "� -FT �
GFNNFT DPMM¨HF " EV MBCPSBUPJSF TPOU E۝BJMMFVST US¨T TPMMJDJU©FT FU BTTVNFOU UPVUFT EFT SFTQPOTBCJMJU©T JNQPSUBOUFT

  EJ੖©SFOUT OJWFBVY EF M۝©DPTZTU¨NF ۘ MBCPSBUPJSF
 VOJWFSTJU©
 $P$/34۪ #JFO FOUFOEV
 DF॒F EJTQBSJU© FTU EVF FO

�� �� 0SHBOJTBUJPO FU WJF EF MÔVOJU¦



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

$�&$ '©NJOJO .BTDVMJO
$PMM¨HF " ���� �����
$PMM¨HF # ����� �����
%PDUPSBOU ����� �����
	B
 3©QBSUJUJPO '�) EBOT MF $�&$�

#*"544 '©NJOJO .BTDVMJO
$PMM¨HF " ����� �����
$PMM¨HF # ����� �����
%PDUPSBOU ��� � � �

	C
 3©QBSUJUJPO '�) EBOT MF DPMM¨HF #*"54�

HSBOEF QBSUJF   MB GBJCMF SFQS©TFOUBUJPO EFT GFNNFT EBOT MFT ©UVEFT TDJFOUJ੗RVFT� .BJT MFT DIJ੖SFT EV MBCPSBUPJSF
TPOU NPJOT CPOT RVF MFT NPZFOOFT OBUJPOBMFT 	QPVS N©NPJSF
 BVUPVS EF �� � EF GFNNFT FO DPMM¨HF #
 FU �� � FO
DPMM¨HF "
�

� M۝©DIFMMF EV MBCPSBUPJSF
 OPVT BWPOT QFOT©   NF॒SF FO QMBDF VOF QPMJUJRVF E۝BDDPNQBHOFNFOU EF MB DBSSJ¨SF
EFT k KVOJPST { 	JOE©QFOEBNNFOU EF MFVS HFOSF
 E۝BJMMFVST

 FO B॒SJCVBOU   DIBDVO VO PV VOF kNFOUPS { TFOJPS RVJ
QPVSSBJU MFT DPOTFJMMFS� $F EJTQPTJUJG BWBJU ©U© FOWJTBH© FO QBSUFOBSJBU BWFD MF DFOUSF *OSJB FU M۝*.# � NBMIFVSFVTFNFOU
JM O۝B QBT FODPSF ©U© NJT FO QMBDF GBVUF EF UFNQT
 GSFJO© OPUBNNFOU QBS MB Q©SJPEF EF DPO੗OFNFOU�

%FT DPMM¨HVFT JOUFSWJFOOFOU S©HVMJ¨SFNFOU EBOT MFT MZD©FT FU MFT TBMPOT E۝PSJFOUBUJPO� %F QMVT
 DFSUBJOT POU
NPOU© FU BOJN© FO ���� VOF TFNBJOF k.PJ JOGPSNBUJDJFOOF
 NPJ NBUI©NBUJDJFOOF {
 FO DPMMBCPSBUJPO BWFD EFT
DPMM¨HVFT EF M۝*.#
 RVJ SBTTFNCMBJU EFT DPMM©HJFOOFT FU MZD©FOOFT JOU©SFTT©FT QBS DFT EJTDJQMJOFT� -B TFDPOEF ©EJUJPO

QS©WVF BV QSJOUFNQT ����
 B ©U© BOOVM©F   DBVTF EF M۝©QJE©NJF EF $PWJE�

"V OJWFBV EV DPMM¨HF #*"54
 MF UBCMFBV ����C NPOUSF VOF GPSUF NBKPSJU© EF GFNNFT FO DPMM¨HFT # FU $ FU
 EF
OPVWFBV
 VOF UFOEBODF JOWFSTF FO DPMM¨HF "�

$FMB T۝FYQMJRVF QBS MB DPNQPTJUJPO EV DPMM¨HF #*"544 RVJ SFHSPVQF USPJT UZQFT EF QPTUFT � ©RVJQF k 4ZTU¨NFT FU
3©TFBVY {
 JOH©OJFVST FO k TPVUJFO {   MB SFDIFSDIF
 Q´MF k BENJOJTUSBUJG FU ੗OBODJFS {�

� M۝FYDFQUJPO EF EFVY JOH©OJFVSFT EF SFDIFSDIF 	DPMM¨HF "

 M۝VOF FO TPVUJFO   MB SFDIFSDIF
 M۝BVUSF B॒BDI©F   MB
EJSFDUJPO
 UPVUFT MFT GFNNFT USBWBJMMFOU BV TFJO EV Q´MF k BENJOJTUSBUJG FU ੗OBODJFS {� -F OPNCSF EF DPMM¨HFT " FTU
MJNJU© TUSVDUVSFMMFNFOU   � QBS M۝PSHBOJTBUJPO EF DF TFSWJDF � SFTQPOTBCMF BENJOJTUSBUJG FU ੗OBODJFS 	*&

 SFTQPOTBCMF
BENJOJTUSBUJG 	"*

 SFTQPOTBCMF ੗OBODJFS 	"*
� "V WVF EF TPO PSHBOJTBUJPO
 JM TFNCMF EJਖ਼DJMF E۝FO DIBOHFS MFT SBUJPT

  NPJOT E۝VOF QSPNPUJPO JOEJWJEVFMMF PV EV SFDSVUVNFOU E۝VO BHFOU EF TFYF NBTDVMJO�

1PVS DPODMVSF DF॒F QBSUJF
 .� #POBNZ B BDDFQU© E۝ªUSF M۝JOUFSMPDVUSJDF EV -B#3* BVQS¨T EF MB DPNNJTTJPO
QBSJU©�©HBMJU© EF M۝*/4�* FO �����

&UIJRVF FU *OU¦HSJU¦ 4DJFOUJÿRVF

-F MBCPSBUPJSF O۝B QBT NJT FO QMBDF VOF QPMJUJRVF QBSUJDVMJ¨SF TVS DF॒F UI©NBUJRVF
 NªNF TJ FMMF B GBJU M۝PCKFU
E۝VOF EJTDVTTJPO MPST EF QMVTJFVST DPOTFJMT TDJFOUJ੗RVFT DPOT©DVUJGT P¹ ©UBJU BCPSE© MB NJTF FO QMBDF EFT .00$
TVS DF TVKFU QBS M۝VOJWFSTJU© EF #PSEFBVY� &O F੖FU
 FO QBSUFOBSJBU BWFD MB $16
 MF $0.&54�$/34
 M۝*/4&3. FU
M۝*/3"
 M۝VOJWFSTJU© B E©WFMPQQ© VOF T©SJF EF .00$ JOUJUVM©F ©JOU©HSJUڣ- TDJFOUJटRVF EBOT MFT N©UJFST EF MB SFDIFSDIF�
-۝VUJMJTBUJPO EF DFT .00$ FTU PCMJHBUPJSF QPVS MFT ©UVEJBOUT FO GPSNBUJPO EPDUPSBMF 	DPNQUBCJMJT©F ��I
� 4VJUF BV
SFUPVS EFT ©UVEJBOUT
 FMMF B ©U© BN©MJPS©F FU NBJOUFOBOU EJ੖VT©F TVS MB QMBUF�GPSNF 'SBODF 6OJWFSTJU© /VN©SJRVF
	'6/
� &O DPNQM©NFOU
 MFT EPDUPSBOUT EPJWFOU TVJWSF ©HBMFNFOU VOF GPSNBUJPO   M۝©UIJRVF EJ੖VT©F QBS M۝VOJWFSTJU©
EF -ZPO RVJ FTU
 FMMF BVTTJ
 PCMJHBUPJSF EBOT MF DBESF EF MB GPSNBUJPO EPDUPSBMF�

-F DPMM¨HF EFT ©DPMFT EPDUPSBMFT EF M۝VOJWFSTJU© EF #PSEFBVY B NJT FO QMBDF VOF GPSNBUJPO E©EJ©F   M۝k FODBESF�
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%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

NFOU EFT EPDUPSBOUT {
 MF TVJWJ EF DF॒F GPSNBUJPO FTU SFOEV PCMJHBUPJSF QPVS MF QBTTBHF EF M۝)%3 FU US¨T GPSUFNFOU
DPOTFJMM©F QPVS MB EFNBOEF E۝"%5�

-۝VOJWFSTJU© EF #PSEFBVY
 TPVDJFVTF EF DFT RVFTUJPOT E۝©UIJRVF FU E۝JOU©HSJU©
 EJ੖VTF VOF DIBSUF E©POUPMPHJRVF
FO NBUJ¨SF E۝BDUJWJU© EF SFDIFSDIF FU EF WBMPSJTBUJPO FU T۝FTU EPU©F E۝VO S©G©SFOU   M۝JOU©HSJU© TDJFOUJ੗RVF�

%¦WFMPQQFNFOU EVSBCMF FU QSJTF FO DPNQUF EFT JNQBDUT FOWJSPOOFNFOUBVY

6O HSPVQF EF USBWBJM TVS MF E©WFMPQQFNFOU EVSBCMF BV TFJO EF M۝VOJU© B ©U© DS©© FO E©DFNCSF ����� *M B ©U©
NJT FO QMBDF QBS "� #VHFBV RVJ FO BTTVSF MB DPPSEJOBUJPO FU TF USPVWF BJOTJ DIBSH©F EF NJTTJPO k %©WFMPQQFNFOU
EVSBCMF { EV MBCPSBUPJSF�

*M SFHSPVQF VOF RVJO[BJOF EF QFSTPOOFT BVUPVS EFT UI©NBUJRVFT TVJWBOUFT � ©NJTTJPOT MJ©FT BVY NJTTJPOT
 BVY
TFSWFVST EF DBMDVM FU BVY ©RVJQFNFOUT JOGPSNBUJRVFT
 DPOTPNNBUJPO EV C¢UJNFOU
 FOTFJHOFNFOU EF M۝JNQBDU EV
OVN©SJRVF
 E©DIFUT
 USBOTQPSU EPNJDJMF�USBWBJM�

6O CJMBO EFT BDUJWJU©T EF SFDIFSDIF EF M۝VOJU© B ©U© S©BMJT©� -۝PCKFDUJG FTU E۝BNFOFS EFT S©੘FYJPOT TVS MF TVKFU BV
TFJO EV MBCPSBUPJSF B੗O EF NF॒SF FO QMBDF VO HVJEF EF CPOOFT QSBUJRVFT PV VOF DIBSUF EF E©WFMPQQFNFOU EVSBCMF�
-B QSFNJ¨SF ©UBQF FTU MB TFOTJCJMJTBUJPO EF M۝FOTFNCMF EFT NFNCSFT EV MBCPSBUPJSF   M۝JNQBDU FOWJSPOOFNFOUBM EF
MFVS SFDIFSDIF�

.JTTJPOT � MFT EFNBOEFT E۝PSESF EFNJTTJPO EV MBCPSBUPJSF TF GPOU WJB VO GPSNVMBJSF JOUFSOF� $FMMFT�DJ OF DPODFSOFOU
QBT M۝FOTFNCMF EFT NJTTJPOT � QBS FYFNQMF
 FMMFT O۝JODMVFOU QBT DFMMFT RVF H¨SF M۝*OSJB� %F QMVT
 MFT EPOO©FT DPOUFOVFT
EBOT M۝FYUSBDUJPO EV GPSNVMBJSF JOEJRVFOU MF MJFV EF E©QBSU FU E۝BSSJW©F NBJT O۝JODMVFOU QBT MFT FTDBMFT� /©BONPJOT

OPVT MFT BWPOT VUJMJT©FT QPVS BWPJS VO PSESF E۝JE©F EFT ©NJTTJPOT EF (&4 	©RVJWBMFOU $0�
 EV MBCPSBUPJSF QPVS MFT
NJTTJPOT� "JOTJ FO ����
 ��� NJTTJPOT POU ©U© S©BMJT©FT QPVS FOWJSPO ��� UPOOFT FR$0�� &O ����
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4FSWFVST EF DBMDVM � OPVT BWPOT NFTVS© MB DPOTPNNBUJPO ©MFDUSJRVF EFT EJ੖©SFOUT TFSWFVST FO TVJWBOU MB QSPD©�
EVSF EPOO©F QBS FDP*OGP 	?iiTb,ff2+QBM7QX+M`bX7`f
� -FT S©TVMUBUT EPJWFOU FODPSF ªUSF BOBMZT©T� 4FMPO MFT
S©TVMUBUT EF DF॒F BOBMZTF
 EF OPVWFMMFT TPMVUJPOT E۝I©CFSHFNFOU EFWSPOU ªUSF ©UVEJ©FT
 QBS FYFNQMF EBOT MB k 4BMMF
I©CFSHFNFOU NVUVBMJT©F { 	4).�
 EF M۝VOJWFSTJU© EF #PSEFBVY� *M FTU   SFNBSRVFS RVF MB OPVWFMMF WFSTJPO EF MB
QMBUF�GPSNF -4% TFSB I©CFSH©F EBOT DF॒F TBMMF�
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%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

$POTPNNBUJPO EV C¢UJNFOU � FO QBSBMM¨MF
 MF MBCPSBUPJSF
 FO MJFO BWFD M۝VOJWFSTJU© EF #PSEFBVY
 B JOU©HS© MF
DPODPVST DVCF���� WJTBOU   S©EVJSF MFT HB[   F੖FU EF TFSSF 	(&4
 EV C¢UJNFOU BV DPVST EF M۝BOO©F ����� "QS¨T VOF
©UVEF EFT DPOTPNNBUJPOT ©MFDUSJRVFT EV C¢UJNFOU BJOTJ RVF EF MB S©QBSUJUJPO EFT CVSFBVY TPVT�TVSDIBV੖©T
 EFT
TPMVUJPOT POU ©U© QSPQPT©FT QBS MB EJSFDUJPO EV QBUSJNPJOF JNNPCJMJFS EF M۝VOJWFSTJU© FU TPOU FO DPVST EF NJTF FO
QMBDF PV EF EFWJT� $F॒F PQ©SBUJPO FTU TVTQFOEVF EFQVJT MF DPO੗OFNFOU�

*NQBDU EV OVN©SJRVF � FO UBOU RVF MBCPSBUPJSF E۝JOGPSNBUJRVF
 MF -B#3* FTU GPSUFNFOU DPODFSO© QBS M۝JNQBDU TVS
M۝FOWJSPOOFNFOU EFT NBU©SJFMT FU PVUJMT OVN©SJRVFT� "੗O EF NJFVY DFSOFS DF॒F UI©NBUJRVF
 EFVY T©NJOBJSFT POU
©U© PSHBOJT©T E©CVU ����� 1BS BJMMFVST
 EFT NFNCSFT EV MBCPSBUPJSF POU SFKPJOU PV TPOU FO DPOUBDU BWFD E۝BVUSFT
JOJUJBUJWFT FU HSPVQFT EF USBWBJM OBUJPOBVY 	*OSJB
 $/34
 FDP*OGP
 MBCP���
 */3
� -۝PCKFDUJG FTU EF TF GPSNFS
 E۝©DIBOHFS
FU EF GBJSF ©NFSHFS EFT UI©NBUJRVFT EF SFDIFSDIF MJ©FT   MB TPCSJ©U© OVN©SJRVF FU M۝Fਖ਼DBDJU© ©OFSH©UJRVF�

��� )ZHJ¥OF FU T¦DVSJU¦

-F -B#3* FTU VOF ;POF   3©HJNF 3FTUSJDUJG 	;33
 I©CFSH©F QBS M۝6OJWFSTJU© EF #PSEFBVY� � DF UJUSF VOF
MJTUF FYIBVTUJWF EFT QFSTPOOFT BVUPSJT©FT   Q©O©USFS EBOT MB ;33 B ©U© ©UBCMJF FU EFT QSPD©EVSFT QPVS MFT QFSTPOOFT
FYU©SJFVSFT POU ©U© NJTFT FO QMBDF FU WBMJE©FT QBS MF '4% EF M۝6OJWFSTJU©�

-F MBCPSBUPJSF FTU TJUV© EBOT MF Q©SJN¨USF E۝JOUFSWFOUJPO EV 1PTUF $FOUSBM EF 4©DVSJU© *ODFOEJF 	1$4*
 EF
5BMFODF RVJ BTTVSF M۝BTTJTUBODF BVY QFSTPOOFT
 MB T©DVSJU© JODFOEJF FU MB TVSWFJMMBODF EV C¢UJNFOU ��I���� -F 1$4*
BTTVSF BVTTJ MFT GPSNBUJPOT EFT QFSTPOOFMT FO NBUJ¨SF EF T©DVSJU© JODFOEJF�

-B NBJOUFOBODF EV C¢UJNFOU FU MFT DPOUS´MFT Q©SJPEJRVFT S©HMFNFOUBJSFT EFT JOTUBMMBUJPOT TPOU S©BMJT©T QBS
MB %JSFDUJPO EV 1BUSJNPJOF *NNPCJMJFS 	%1*
 EF M۝6OJWFSTJU©�

1FOEBOU MB Q©SJPEF E۝©WBMVBUJPO
 VO OPVWFM BTTJTUBOU EF QS©WFOUJPO B ©U© OPNN© 	(� 1PJOU B TVDD©E©   .�
#FVSUPO�"JNBS
� *M DPOTFJMMF MF EJSFDUFVS E۝VOJU© FO NBUJ¨SF E۝IZHJ¨OF FU T©DVSJU©� *M F੖FDUVF MFT NJTFT   KPVS EFT
EPDVNFOUT S©HMFNFOUBJSFT UFMT RVF MF 3FHJTUSF EF 4BOU© 4©DVSJU© BV 5SBWBJM FU MF %PDVNFOU 6OJRVF E۝�WBMVBUJPO
EFT 3JTRVFT 	%6&3
� *M FTU BVTTJ MF S©G©SFOU BVQS¨T EF MB %1* FO DF RVJ DPODFSOF MB NBJOUFOBODF EV C¢UJNFOU�

-F $POTFJM EF MBCPSBUPJSF UJFOU MJFV EF $PNJU© Eڼ)ZHJ¨OF
 EF 4©DVSJU© FU EFT $POEJUJPOT EF 5SBWBJM
	$)4$5
� *M WBMJEF MF %6&3 FU MF QSPHSBNNF BOOVFM E۝BDUJPOT EF QS©WFOUJPO� -F %6&3 B ©U© FOUJ¨SFNFOU SFNBOJ©
B੗O EF DPVWSJS M۝FOTFNCMF EV C¢UJNFOU FU EFT BDUJWJU©T EV -B#3*�

� M۝JOJUJBUJWF EF 9� #MBOD 	QPSUFVS EV QSPKFU
 FU 1� %FTCBSBUT 	EJSFDUFVS BEKPJOU EF M۝&%.*

 MB EJSFDUJPO B NJT FO
QMBDF VO HSPVQF EF USBWBJM TVS MB QS©WFOUJPO EFT SJTRVFT QTZDIPTPDJBVY 	314
 QFOEBOU MB UI¨TF� $F॒F JOJUJBUJWF
DS©F BV TFJO EV MBCPSBUPJSF VOF BTTJTUBODF QPVS QS©WFOJS MFT TJUVBUJPOT EF 314 BVTTJ CJFO QPVS M۝©UVEJBOU RVF QPVS
TPO FODBESBOU� -F HSPVQF EF USBWBJM B DPNNFOD© MB S©EBDUJPO E۝VOF QMBRVF॒F E۝JOGPSNBUJPO   EFTUJOBUJPO EFT
EPDUPSBOUT FU FODBESBOUT 	SFMBUJGT   MFVS ESPJUT FU PCMJHBUJPOT

 FU QS©WPJU MB DPOTUJUVUJPO E۝VOF DPNNJTTJPO EF
HFTUJPO EFT DPO੘JUT
 QPVS FTTBZFS EF S©TPVESF BV QMVT U´U MFT DPO੘JUT EPDUPSBOUT�FODBESBOUT� -B EZOBNJRVF EF DF
(5 B NBMIFVSFVTFNFOU ©U© JOUFSSPNQVF QBS MB QBOE©NJF FO �����
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%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

� 1SPQSJ¦U¦ JOUFMMFDUVFMMF FU JOUFMMJHFODF ¦DPOPNJRVF

6OF HSBOEF QBSUJF EF M۝JOUFMMJHFODF ©DPOPNJRVF EV -B#3* FTU EJSFDUFNFOU H©S©F QBS k "RVJUBJOF 4DJFODF
5SBOTGFSU { FO DF TFOT RVF MB WBMPSJTBUJPO FU MF USBOTGFSU EFT BDUJWJU©T SFDIFSDIF EV MBCPSBUPJSF TF GPOU QBS
M۝JOUFSN©EJBJSF EF MB 4"55 "RVJUBJOF� 6O BVUSF BDUFVS JNQPSUBOU EF M۝©DPTZTU¨NF EV -B#3* FTU M۝"%&3"
 DF॒F
BTTPDJBUJPO MPJ EF ���� H¨SF MB RVBTJ�UPUBMJU© EFT DPOUSBUT EF SFDIFSDIF QBSUFOBSJBMF EV -B#3*� %FQVJT M۝©NJTTJPO EFT
GBDUVSFT KVTRV۝  MB GBDUVSBUJPO EFT BDIBUT
 FMMF USBWBJMMF FO ©USPJUF DPODFSUBUJPO BWFD "45 QPVS MF DPOWFOUJPOOFNFOU
EFT DPOUSBUT EF SFDIFSDIF QBSUFOBSJBVY�

&O T۝BQQVZBOU TVS USPJT BDUFVST 	"45
 "%&3"
 $"5*&

 MF MBCPSBUPJSF B E©WFMPQQ© EFT SFMBUJPOT QBSUFOBSJBMFT
Q©SFOOFT BWFD MFT FOUSFQSJTFT FU BWFD M۝©DPTZTU¨NF S©HJPOBM�

$JOR TUBSUVQT POU ©U© DS©©FT QBS EFT NFNCSFT EV MBCPSBUPJSF� *24105 FO ���� TVS MB UI©NBUJRVF EF MB
DPOTPNNBUJPO ©OFSH©UJRVF EFT C¢UJNFOUT
 1SP.Z[F
 6MMP
 3FBMJUZ5FDI FO ����
 MFVST EPNBJOFT SFTQFDUJGT E۝BDUJWJU©
TPOU MF H©OJF MPHJDJFM
 MF EPNBJOF EV KFV FU MB S©BMJU© ©UFOEVF
 MB S©BMJU© BVHNFOU©F FU FO੗O FO ����
 65�)
 TVS
M۝BJEF BV NBJOUJFO   EPNJDJMF EFT QFSTPOOFT BH©FT� 3BQQFMPOT RV۝BV NPJOT EFVY BVUSFT TUBSUVQT POU ©U© DS©©T EBOT
MB Q©SJPEF QS©D©EFOUF FU RV۝FMMFT DPOUJOVFOU EF TF E©WFMPQQFS � 4ZNCBMT FU /'$�*OUFSBDUJWF�

%FT NFNCSFT EV MBCPSBUPJSF QBSUJDJQFOU BDUJWFNFOU BVY JOTUBODFT EFT S©TFBVY TPDJP�QSPGFTTJPOOFMT S©HJPOBVY
FU OBUJPOBVY� $JUPOT QBS FYFNQMF M۝JNQMJDBUJPO EFT NFNCSFT EV MBCPSBUPJSF EBOT MF DPOTFJM E۝BENJOJTUSBUJPO FU
EBOT MF CVSFBV EF %JHJUBM "RVJUBJOF
 RVJ FTU MF S©TFBV RVJ SFHSPVQF EF OPNCSFVTFT FOUSFQSJTFT OVN©SJRVFT
S©HJPOBMFT� "WFD M۝BJEF EF DF S©TFBV
 QMVTJFVST SFODPOUSFT FOUSF MFT NFNCSFT EV MBCPSBUPJSF FU EFT FOUSFQSJTFT
POU ©U© PSHBOJT©FT� 1BS FYFNQMF
 DPVSBOU ����
 OPVT BWPOT PSHBOJT© EFT KPVSO©FT TDJFOUJ੗RVFT TVS M۝*OUFMMJHFODF
"SUJ੗DJFMMF FU TVS MF USBJUFNFOU EF EPOO©FT NBTTJWFT RVJ POU SFHSPVQ©   DIBRVF GPJT EF OPNCSFVTFT FOUSFQSJTFT�

1BS BJMMFVST
 MFT DIFSDIFVST EV MBCPSBUPJSF QBSUJDJQFOU BV DMVTUFS"RVJUBJOF 3PCPUJDT RVJ G©E¨SF MFT FOUSFQSJTFT
SPCPUJRVFT EF MB S©HJPO� %F NªNF
 EFT NFNCSFT EV MBCPSBUPJSF QBSUJDJQFOU BVY BDUJWJU©T EV Q´MF"FSPTQBDF 7BMMFZ�
&O F੖FU
 MF DMVTUFS S©HJPOBM "&504 TVS MFT ESPOFT B SFKPJOU MF Q´MF EF DPNQ©UJUJWJU© "FSPTQBDF 7BMMFZ� %FT NFNCSFT
EV MBCPSBUPJSF TPOU GPSUFNFOU JNQMJRV©T EBOT DF DMVTUFS
 DF RVJ SFOGPSDF MB QS©TFODF EV MBCPSBUPJSF BV TFJO EV Q´MF�

"੗O EF Q©SFOOJTFS MFT DPMMBCPSBUJPOT JOEVTUSJFMMFT
 MB QPMJUJRVF EV MBCPSBUPJSF FTU EF QBSUJDJQFS   EFT HSBOET
QSPKFUT TUSVDUVSBOUT
 UPVU QBSUJDVMJ¨SFNFOU BWFD MFT HSBOET HSPVQFT� $FT QSPKFUT QFSNF॒FOU EF E©੗OJS VO DBESF
KVSJEJRVF RVJ TJNQMJ੗F MFT BTQFDUT BENJOJTUSBUJGT FU OPUBNNFOU MFT QSPCM¨NFT EF QSPQSJ©U©T JOUFMMFDUVFMMFT FU EF TF
DPOTBDSFS BVY BDUJWJU©T TDJFOUJ੗RVFT� $۝FTU MF DBT OPUBNNFOU BWFD य़BMFT EBOT MF DBESF EV (*4 "MCBUSPT FU BWFD
4PHFUJ�

-FT NFNCSFT EV MBCPSBUPJSF TPOU US¨T BDUJGT EBOT MF (*4 "-#"5304
 RVJ FTU VO (*4 FOUSF MFT ©UBCMJTTFNFOUT
CPSEFMBJT FU 5)"-&4 FU EPOU MFT UI©NBUJRVFT DPVWSFOU QMVTJFVST USBWBVY EF SFDIFSDIF BV -B#3*� %FT DIFSDIFVST
TPOU JNQMJRV©T EBOT M۝BOJNBUJPO EF DFSUBJOT BYFT
 DPNNF MFT TZTU¨NFT EJTUSJCV©T PV FODPSF M۝BOBMZTF E۝JNBHFT� 6OF
BVUSF PSJHJOBMJU© EV (*4 FTU EF ੗OBODFS EFT NJDSP�QSPKFUT 	FOUSF � FU �� ,ܳ
 QPVS JOU©SFTTFS EFT TUBHJBJSFT FU MFVS
QSPQPTFS QMVT UBSE EF DPOUJOVFS FO UI¨TF $*'3&� %۝BVUSF QBSU
 VO BDDPSE�DBESF B ©U© TJHO© BWFD MB TPDJ©U© 4PHFUJ FO
���� QPVS FODPVSBHFS MFT QSPKFUT DPNNVOT FU DFSUBJOT TPOU FO DPVST EF ੗OBMJTBUJPO�

&O੗O
 FO ����
 EBOT MF DBESF EF M۝JOTUBMMBUJPO E۝VOF OPVWFMMF FOUJU©6#*40'5   #PSEFBVY
 VO QSPKFU EF SFDIFSDIF
JNQPSUBOU JNQMJRVBOU QMVTJFVST QBSUFOBJSFT B ©U© ©MBCPS©� $F QSPKFU
 BQQFM© ,*8*
 B ©U© QSJODJQBMFNFOU QJMPU© D´U©
BDBE©NJRVF QBS MF -B#3* FU B QFSNJT EF ੗OBODFS � UI¨TFT� 6O BVUSF QSPKFU FTU FO DPVST BWFD MB TPDJ©U© #FU$MJD FO
DPMMBCPSBUJPO BWFD MF $"5*&
 BZBOU QPVS PCKFDUJG E۝BOBMZTFS MFT EPOO©FT EF KPVFVST RVJ QBSUJDJQFOU   EFT QBSJT

�� �� 1SPQSJ¦U¦ JOUFMMFDUVFMMF FU JOUFMMJHFODF ¦DPOPNJRVF



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

TQPSUJGT FO MJHOF EBOT MF CVU E۝BN©MJPSFS MB E©UFDUJPO EFT QFSTPOOFT   SJTRVFT FU BJOTJ EF NJFVY QS©WFOJS MFT
DPNQPSUFNFOUT BEEJDUJGT MJ©T   DF UZQF E۝BDUJWJU©T� &O੗O
 EBOT MF DBESF E۝VO QBSUFOBSJBU ©UBCMJ BWFD MB TPDJ©U© 46&;

OPVT OPVT JOU©SFTTPOT BVY UFDIOJRVFT E۝*" QPVS M۝©UVEF FU M۝BOBMZTF EFT S©TFBVY EF DPMMFDUF E۝FBV�

%۝BVUSFT DPMMBCPSBUJPOT FYJTUFOU BWFD EF HSBOET HSPVQFT DPNNF "JSCVT
 "SJBOF(SPVQ
 MF $&"
 य़BMFT
 TPJU
BVUPVS EF MB QMBUF�GPSNF k 4UBS16 { PV BVUPVS EFT BDUJWJU©T E۝ )*&1"$4
 RVF DF TPJU TPVT GPSNF EF DPOUSBUT
JOEVTUSJFMT PV EF DPMMBCPSBUJPOT   USBWFST EFT UI¨TFT� &O੗O
 TVS MF QMBO JOUFSOBUJPOBM
 OPVT BWPOT FV EFVY DPOUSBUT
EF SFDIFSDIF
 M۝VO BWFD MB TPDJ©U© 4*&.&/4 FU M۝BVUSF BWFD MB TPDJ©U© #PTDI�

"V�EFM  EFT DPMMBCPSBUJPOT BWFD EFT HSBOET HSPVQFT JOEVTUSJFMT
 MF -B#3* FTU B॒BDI©   DPMMBCPSFS BWFD EFT
QFUJUFT FU NPZFOOFT FOUSFQSJTFT 	*�4
 *5&$"
 4$*--&
 +0"%"۪

 UPVU QBSUJDVMJ¨SFNFOU BV OJWFBV S©HJPOBM� $FT
DPMMBCPSBUJPOT QFSNF॒FOU EF ੗OBODFS EFT UI¨TFT $*'3&
 FO NPZFOOF �   � UI¨TFT QBS BO�

$FT QSPKFUT NPOUSFOU MB WJTJCJMJU© S©HJPOBMF FU OBUJPOBMF EV MBCPSBUPJSF FU TPO BODSBHF UFSSJUPSJBM�
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�
1SPKFU

%FQVJT TB DS©BUJPO
 MF -B#3* OF DFTTF EF E©WFMPQQFS TFT DBQBDJU©T EF SFDIFSDIF QPVS S©QPOESF BVY OPNCSFVY
E©੗T TDJFOUJ੗RVFT EF TPO ©QPRVF� *M QSPEVJU BJOTJ VOF FYDFMMFOUF SFDIFSDIF EBOT RVBTJNFOU UPVT MFT EPNBJOFT EF
M۝JOGPSNBUJRVF� (S¢DF BVY S©TVMUBUT RV۝JM PCUJFOU
 JM BDDSP®U TB WJTJCJMJU© UBOU TVS MF QMBO OBUJPOBM RV۝JOUFSOBUJPOBM
GBWPSJTBOU VOF B॒SBDUJWJU© JNQPSUBOUF OPUBNNFOU BVQS¨T EFT KFVOFT DIFSDIFVST� /©BONPJOT
 QPVS DPOUJOVFS EBOT
DF॒F EZOBNJRVF
 MF -B#3* EPJU BVKPVSE۝IVJ GBJSF GBDF BVY QSPGPOET DIBOHFNFOUT EF TPO ©DPTZTU¨NF� &O F੖FU

EFQVJT DFT EFSOJ¨SFT BOO©FT MFT JOTUJUVUJPOT RVJ MVJ TPOU QSPDIFT POU CFBVDPVQ ©WPMV© BWFD OPUBNNFOU MB NJTF FO
QMBDF EF M۝BQQSPGPOEJTTFNFOU EF M۝BVUPOPNJF EFT VOJWFSTJU©T FU MB DS©BUJPO EFT *E&Y� -FT QPMJUJRVFT TDJFOUJ੗RVFT
GBWPSJTFOU BDUVFMMFNFOU VO NPEF EF ੗OBODFNFOU EF MB SFDIFSDIF QBS QSPKFU � DF RVJ TF SF੘¨UF EBOT MFT BQQFMT  
QSPKFUT FVSPQ©FOT 	)����

 OBUJPOBVY 	1*"
 #1* 'SBODF
 "/3

 S©HJPOBVY PV MPDBVY 	*E&Y
 DIBJSFT
� &O੗O MF EPNBJOF
TDJFOUJ੗RVF EV -B#3* FTU EFWFOV JODPOUPVSOBCMF FU TF SFUSPVWF GS©RVFNNFOU BV DēVS EFT FOKFVY TPDJ©UBVY �
NBTTFT EF EPOO©FT
 T©DVSJU©
 SPCPUJRVF
 ۠WJMMFT JOUFMMJHFOUFTۡ 	TNBSU DJUJFT

 ©DPSFTQPOTBCJMJU© 	HSFFO*5

 TBOU© FU
*OUFMMJHFODF "SUJ੗DJFMMF QPVS O۝FO DJUFS RVF RVFMRVFT VOT�

5PVT DFT DIBOHFNFOUT JO੘VFODFOU GPSUFNFOU FU EVSBCMFNFOU MB QPMJUJRVF TDJFOUJ੗RVF EV -B#3* RVF DFMB TPJU
EBOT M۝©WPMVUJPO EF TFT SFTTPVSDFT IVNBJOFT
 EBOT M۝B॒SJCVUJPO FU M۝B੖FDUBUJPO EF TFT NPZFOT PV EBOT M۝JEFOUJ੗DBUJPO
EFT TVKFUT EF SFDIFSDIF EF EFNBJO� $F QSPKFU   � BOT B QPVS PCKFDUJG EF QFSQ©UVFS MB EZOBNJRVF TDJFOUJ੗RVF EV
-B#3* UPVU FO T۝BEBQUBOU BVY DIBOHFNFOUT EF TPO FOWJSPOOFNFOU�

1PVS DF GBJSF OPVT QSPQPTPOT MFT USPJT BDUJPOT TVJWBOUFT � 	�
 SFOGPSDFS MFT BDUJWJU©T EF SFDIFSDIF FYJTUBOUFT
 	�

QSPNPVWPJS MFT UI©NBUJRVFT TDJFOUJ੗RVFT RVJ ©NFSHFOU FU FO੗O 	�
 GBWPSJTFS MPSTRVF DFMB FTU QFSUJOFOU MB DS©BUJPO
EF OPVWFMMFT UI©NBUJRVFT�

� 3FOGPSDFS MFT BDUJWJU¦T EF SFDIFSDIF FYJTUBOUFT

-F -B#3* FTU VO MBCPSBUPJSF QMVT RVF WJWBOU EBOT MFRVFM MFT DIFSDIFVST DPMMBCPSFOU FU USBWBJMMFOU BDUJWFNFOU
  E©WFMPQQFS MFVST BDUJWJU©T
 FU DF EBOT RVBTJNFOU UPVT MFT EPNBJOFT EF M۝JOGPSNBUJRVF� $FSUBJOT EPNBJOFT TPOU
©UVEJ©T EFQVJT MB DS©BUJPO EV -B#3*
 D۝FTU MF DBT EFT N©UIPEFT GPSNFMMFT
 EF MB DPNCJOBUPJSF FU EF M۝BMHPSJUINJRVF�

��
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%۝BVUSFT POU ©U© JOJUJ©T QFV BQS¨T
 UFMT MF EPNBJOF EF M۝JNBHF FU EV TPO PV DFMVJ EV DBMDVM QBSBMM¨MF� &O੗O DFSUBJOT
EPNBJOFT TPOU QMVT S©DFOUT DF RVJ FTU MF DBT OPUBNNFOU EV H©OJF MPHJDJFM PV EF MB GPVJMMF EF EPOO©FT� 1PVS NFOFS
  CJFO MFVST BDUJWJU©T
 MFT DIFSDIFVST EV -B#3* POU NJT FO QMBDF EFT NPZFOT GBWPSJTBOU MFVST NPEFT EF USBWBJM FU
MFVS GB§PO EF DPMMBCPSFS� $۝FTU OPUBNNFOU MF DBT EFT HSPVQFT EF USBWBJM SJDIFT FO QS©TFOUBUJPOT TDJFOUJ੗RVFT EBOT
MFTRVFMT JOUFSWJFOOFOU TPVWFOU EFT DIFSDIFVST JOWJU©T� 0O QFVU BVTTJ DJUFS MFT WJTJUFT EBOT E۝BVUSFT MBCPSBUPJSFT
RVJ QFSNF॒FOU BVY NFNCSFT EV -B#3* E۝BMMFS DPMMBCPSFS BWFD E۝BVUSFT DIFSDIFVST EBOT MFVS FOWJSPOOFNFOU
 FU
FODPSF MFT QSPKFUT ©NFSHFOUT RVJ BMMPVFOU EFT NPZFOT QPVS E©NBSSFS EFT BDUJWJU©T OPVWFMMFT EBOT MFT NFJMMFVSFT
DPOEJUJPOT� $FT NPZFOT TPOU O©DFTTBJSFT FU D۝FTU QPVS DFMB RVF OPVT QSPQPTPOT EF MFT SFOGPSDFS� *MT QPSUFOU TPVWFOU
TVS EFT UI©NBUJRVFT QS©DJTFT E۝VO EPNBJOF TDJFOUJ੗RVF FU SFHSPVQFOU QMVTJFVST NFNCSFT RVJ E©WFMPQQFOU EFT
BDUJWJU©T DPOOFYFT� /PVT QSPQPTPOT EF SFOGPSDFS DF OJWFBV EF DPMMBCPSBUJPO FO QSPQPTBOU VO OPVWFBV DPODFQU
E۝©RVJQF� -F S´MF E۝VOF ©RVJQF TFSB EF GBDJMJUFS MFT BDUJWJU©T NFO©FT QBS TFT NFNCSFT
 EF GBWPSJTFS MFT DPMMBCPSBUJPOT
JOUFSOFT FU FYUFSOFT
 E۝BTTVSFS VOF BOJNBUJPO OPUBNNFOU BV USBWFST EF S©VOJPOT
 BUFMJFST FU HSPVQFT EF USBWBJM FU
EF E©HBHFS VOF QPMJUJRVF   NPZFO FU MPOH UFSNF� 1PVS NFOFS   CJFO DFT NJTTJPOT
 M۝©RVJQF FYQSJNFSB TFT EFNBOEFT
EF SFTTPVSDFT BVQS¨T EV MBCPSBUPJSF FU EF TPO E©QBSUFNFOU� %BOT M۝PSHBOJTBUJPO BDUVFMMF 	MF -B#3* FTU TUSVDUVS©
FO � HSBOEFT ©RVJQFT DIBDVOF DPNQPT©F EF QMVTJFVST UI¨NFT

 D۝FTU MF UI¨NF RVJ SF੘¨UF MF NJFVY DF OJWFBV EF
DPMMBCPSBUJPO� /PVT QSPQPTPOT EPOD RVF MFT BODJFOT UI¨NFT EFWJFOOFOU EF OPVWFMMFT ©RVJQFT RVBOE DFMB FTU OBUVSFM�
%F QMVT
 EBOT M۝PCKFDUJG E۝BTTVSFS VOF HPVWFSOBODF DPMM©HJBMF EBOT MBRVFMMF UPVT MFT EPNBJOFT TDJFOUJ੗RVFT TF
SFUSPVWFOU
 OPVT QSPQPTPOT EF SFHSPVQFS DFT OPVWFMMFT ©RVJQFT EBOT EFT E©QBSUFNFOUT� -F S´MF E۝VO E©QBSUFNFOU
TFSB EF HBSBOUJS MF CPO GPODUJPOOFNFOU EF TFT ©RVJQFT� *M T۝BHJSB EF TUSVDUVSFS MFT BDUJWJU©T EFT ©RVJQFT
 E۝FO BSCJUSFS
MFT EFNBOEFT EF SFTTPVSDFT FU EF DPPSEPOOFS M۝BOJNBUJPO TDJFOUJ੗RVF� %BOT M۝PSHBOJTBUJPO BDUVFMMF EV -B#3*
 MFT
©RVJQFT KPVFOU E©K  DF S´MF EF E©QBSUFNFOU� /PVT QSPQPTPOT EPOD RVF MFT BODJFOOFT ©RVJQFT
 QPVS MB QMVQBSU

EFWJFOOFOU EFT E©QBSUFNFOUT�

%BOT M۝©UBU BDUVFM
 OPUSF QSPKFU FTU DPOTUJUV© EF � E©QBSUFNFOUT EF SFDIFSDIF EPOU MFT Q©SJN¨USFT TDJFOUJ੗RVFT
TPOU DMBJSFNFOU E©੗OJT NBJT EPOU MB TUSVDUVSBUJPO FO ©RVJQFT FTU FODPSF FO DPVST �

ۘ E©QBSUFNFOU $PNCJOBUPJSF FU "MHPSJUINJRVF � $F E©QBSUFNFOU DPSSFTQPOE   M۝BODJFOOF ©RVJQF $PNCJOBUPJSF
FU "MHPSJUINJRVF� *M T۝FNQMPJF   DPNQSFOESF
 E©DSJSF FU QBSGPJT E©੗OJS MFT TUSVDUVSFT DPNCJOBUPJSFT� *M
DPOUSJCVF ©HBMFNFOU   JOWFOUFS
 BOBMZTFS FU PQUJNJTFS MFT BMHPSJUINFT RVJ USBWBJMMFOU TVS DFT PCKFUT� 1BSNJ
TFT TQ©DJBMJU©T
 JM Z B M۝©OVN©SBUJPO EF TUSVDUVSFT
 M۝©UVEF EFT HSBQIFT FU M۝BMHPSJUINJRVF EJTUSJCV©F� $F
E©QBSUFNFOU EFWSBJU ªUSF DPNQPT© EF USPJT ©RVJQFT � $PNCJOBUPJSF FU JOUFSBDUJPOT � (SBQIFT FU PQUJNJTBUJPO �
"MHPSJUINJRVF EJTUSJCV©F


ۘ E©QBSUFNFOU *NBHF FU 4PO � $F E©QBSUFNFOU DPSSFTQPOE   M۝BODJFOOF ©RVJQF *NBHF FU 4PO� *M T۝FNQMPJF  
©UVEJFS MFT N©UIPEFT FU PVUJMT QFSNF॒BOU EF NPE©MJTFS
 E۝BOBMZTFS FU NBJT BVTTJ EF DPOTUSVJSF MFT PCKFUT
TPOPSFT FU HSBQIJRVFT� $F E©QBSUFNFOU EFWSBJU ªUSF DPNQPT© EF EFVY ©RVJQFT � .BOJPD � 5SBJUFNFOU FU
"OBMZTF EFT %POO©FT


ۘ E©QBSUFNFOU .©UIPEFT 'PSNFMMFT � $F E©QBSUFNFOU DPSSFTQPOE   M۝BODJFOOF ©RVJQF .©UIPEFT 'PSNFMMFT�
*M T۝FNQMPJF   ©UVEJFS MFT BTQFDUT GPOEBNFOUBVY EF M۝JOGPSNBUJRVF� $F E©QBSUFNFOU EFWSBJU ªUSF DPNQPT©
EF RVBUSF ©RVJQFT � .57 � .PE¨MFT � UFDIOPMPHJFT QPVS MB W©SJ੗DBUJPO � -9 � 'POEFNFOUT -PHJRVFT EV
DBMDVM � 3"5*0 � 3BJTPOOFNFOU TVS MFT EPOO©T
 MFT DPOOBJTTBODFT FU MFT DPOUSBJOUFT � %"35 � %©DJTJPO FU
BQQSFOUJTTBHF � EF MB UI©PSJF BVY BQQMJDBUJPOT SPCPUJRVFT


ۘ E©QBSUFNFOU 4VQQPSUT FU BMHPSJUINFT QPVS MFT BQQMJDBUJPOT OVN©SJRVFT IBVUFT QFSGPSNBODFT � $F E©QBSUF�
NFOU DPSSFTQPOE   M۝BODJFOOF ©RVJQF 4BUBOBT� *M T۝FNQMPJF   ©UVEJFS QSJODJQBMFNFOU M۝BMHPSJUINJRVF IBVUFT
QFSGPSNBODFT


ۘ E©QBSUFNFOU %POO©FT � 4ZTU¨NFT � $F E©QBSUFNFOU FTU VO OPVWFBV E©QBSUFNFOU� *M T۝FNQMPJF   ©UVEJFS MFT
N©UIPEFT FU PVUJMT QFSNF॒BOU E۝BOBMZTFS FU EF E©WFMPQQFS MFT HSBOET TZTU¨NFT� $F E©QBSUFNFOU EFWSBJU ªUSF
DPNQPT© EF EFVY ©RVJQFT � 1SPHSFTT FU #,#�

�� �� 3FOGPSDFS MFT BDUJWJU¦T EF SFDIFSDIF FYJTUBOUFT



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

-۝BQQBSFOUF TJNQMJDJU© EF DF॒F USBOTQPTJUJPO ©RVJQFT ! E©QBSUFNFOUT FU UI¨NFT ! ©RVJQFT NBTRVF FO GBJU
VOF QSPGPOEF SFTUSVDUVSBUJPO BV OJWFBV EFT BODJFOOFT ©RVJQFT FU UI¨NFT QPVS TF DPOGPSUFS BVY ©WPMVUJPOT EF MFVST
UI©NBUJRVFT EF SFDIFSDIF�

&O੗O
 BEPTT©   DFT � E©QBSUFNFOUT
 MF E©QBSUFNFOU 4FSWJDFT $PNNVOT
 S©VOJSB UPVT MFT TFSWJDFT BENJOJTUSBUJGT
FU UFDIOJRVFT� *M EFWSBJU ªUSF DPNQPT© EF RVBUSF ©RVJQFT � 'JOBODF
 "ENJOJTUSBUJPO
 4ZTU¨NF FU 4VQQPSU�

� 1SPNPVWPJS MÔ¦NFSHFODF

-۝©NFSHFODF FTU PNOJQS©TFOUF BV -B#3*� 5PVT MFT DIFSDIFVST USBWBJMMFOU TVS EF OPVWFMMFT QSPCM©NBUJRVFT�
*MT QSPQPTFOU EF OPVWFMMFT BDUJWJU©T RVJ GPOU ©DIP BVY E©੗T TDJFOUJ੗RVFT EF OPUSF ©QPRVF� /PUSF WPMPOU© FTU EF
QSPNPVWPJS DF॒F ©NFSHFODF NBJT QMVT QBSUJDVMJ¨SFNFOU EF TPVUFOJS FU EF NF॒SF FO BWBOU MFT BDUJWJU©T EF SFDIFSDIF
RVJ POU ©NFSH© FU EPOU PO QFVU WPJS MFT QSFNJFST S©TVMUBUT� 1PVS DF GBJSF
 OPVT QSPQPTPOT EF NF॒SF FO QMBDF EFT
BYFT EF SFDIFSDIF EBOT MB TUSVDUVSBUJPO EV -B#3*� -F S´MF EFT BYFT EF SFDIFSDIF TFSB EF E©WFMPQQFS FU E۝BTTVSFS MB
WJTJCJMJU© E۝VOF QPMJUJRVF TDJFOUJ੗RVF TQ©DJ੗RVF   VOF UI©NBUJRVF JOUFS�E©QBSUFNFOUT EF SFDIFSDIF RVJ BVSB ©NFSH©

FU RVJ TFSB NJTF FO BWBOU QBS MB QPMJUJRVF TDJFOUJ੗RVF EV MBCPSBUPJSF� -۝BYF TPVUJFOU MFT EFNBOEFT EFT ©RVJQFT
RVJ QPSUFOU TVS TFT BDUJWJU©T� %BOT M۝©UBU BDUVFM
 OPUSF QSPKFU QS©WPJU MB NJTF FO QMBDF E۝VO BYF *" 	*OUFMMJHFODF
"SUJ੗DJFMMF
� &O F੖FU EF OPNCSFVY DIFSDIFVST EV -B#3* POU EFT BDUJWJU©T EF SFDIFSDIF TVS EFT QSPCM©NBUJRVFT EF
M۝*"� $FT DIFSDIFVST POU E©K  DS©© VO HSPVQF EF USBWBJM FU POU E©K  PSHBOJT© QMVTJFVST T©NJOBJSFT� $FSUBJOT E۝FOUSF
FVY
 USBWBJMMBOU TVS EFT EPNBJOFT EJ੖©SFOUT
 DP�FODBESFOU EFT UI¨TFT� %F QMVT
 MF -B#3* WJFOU E۝PCUFOJS VOF $IBJSF
MPST EF M۝BQQFM   QSPKFU "/3 ۡ$IBJSFT EF SFDIFSDIF FU E۝FOTFJHOFNFOU FO JOUFMMJHFODF BSUJ੗DJFMMF �ۡ $FT ©M©NFOUT
UBOHJCMFT TPOU MB QSFVWF RVF M۝*" B CFM FU CJFO ©NFSH© BV -B#3* FU RV۝JM GBVU EPOD MB QSPNPVWPJS FU MB NF॒SF FO
BWBOU� %۝BVUSFT BYFT TPOU BDUVFMMFNFOU FO HFTUBUJPO� $۝FTU MF DBT OPUBNNFOU EF M۝JOJUJBUJWF "41*$ 	"VUPOPNPVT
4ZTUFNT � 1FSDFQUJPO
 *OUFSBDUJPO BOE $POUSPM
 RVJ EFWSBJU SFHSPVQFS MFT DIFSDIFVST RVJ QPSUFOU EFT BDUJWJU©T EBOT
MF EPNBJOF EF MB SPCPUJRVF
 EFT ESPOFT FU EF MB WJTJPO� %۝BVUSFT BDUJWJU©T ©NFSHFOU GPSUFNFOU BV -B#3*
 QBS FYFNQMF
M۝JOGPSNBUJRVF EF DPO੗BODF PV M۝JOGPSNBUJRVF RVBOUJRVF
 NBJT JM FTU FODPSF VO QFV USPQ U´U QPVS QPVWPJS FO GBJSF
EFT BYFT�

� 'BWPSJTFS MB DS¦BUJPO

-F -B#3* B TV
 QBS MF QBTT©
 QSFOESF EFT SJTRVFT FO DS©BOU FY OJIJMP EF OPVWFMMFT BDUJWJU©T EF SFDIFSDIF� $FMB T۝FTU
GBJU QBS EFT SFDSVUFNFOUT FYUFSOFT BWFD VOF QPMJUJRVF E۝BDDVFJM JNQPSUBOUF QFSNF॒BOU OPUBNNFOU BVY OPVWFBVY
BSSJW©T EF E©NBSSFS TFSFJOFNFOU MFVST BDUJWJU©T� � UJUSF E۝FYFNQMF PO QFVU DJUFS MF H©OJF MPHJDJFM BWFD MF SFDSVUFNFOU
FO ���� E۝VO QSPGFTTFVS FU E۝VO NB®USF EF DPOG©SFODFT� %JY BOT QMVT UBSE
 DF॒F BDUJWJU© FTU NBJOUFOBOU CJFO ©UBCMJF
BV -B#3* FU SFHSPVQF QMVT EF �� DIFSDIFVST� /PVT QSPQPTPOT EF GBWPSJTFS MB DS©BUJPO E۝VOF OPVWFMMF BDUJWJU©
EF SFDIFSDIF EVSBOU MB Q©SJPEF DPVWFSUF QBS EF OPUSF QSPKFU� 4J MB DPOKFDUVSF O۝FTU BCTPMVNFOU QBT GBWPSBCMF
BVKPVSE۝IVJ   VO UFM QSPKFU
 JM OPVT QBSB®U QPVS BVUBOU JNQPSUBOU EF QS©DJTFS DF॒F WPMPOU©� %BOT M۝©UBU BDUVFM BVDVOF
BDUJWJU© TDJFOUJ੗RVF O۝B ©U© DIPJTJF QPVS TVQQPSUFS DF॒F DS©BUJPO� 4J DFSUBJOT EPNBJOFT QFVWFOU ªUSF FOWJTBH©T

DPNNF DFMVJ EF M۝JOGPSNBUJRVF RVBOUJRVF QBS FYFNQMF
 JM FTU FODPSF USPQ U´U QPVS E©DJEFS� -B E©DJTJPO TF GFSB
E۝BJMMFVST EF GB§PO DPMM©HJBMF FU TFSB QPSU©F QBS UPVT MFT NFNCSFT EV -B#3*�

$IBQJUSF �� 1SPKFU ��



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

� *NQMBOUFS EVSBCMFNFOU MF -B#3* EBOT TPO ¦DPTZTU¥NF

-FT USPJT QSPQPTJUJPOT RVF OPVT QPSUPOT WJTFOU   E©WFMPQQFS EVSBCMFNFOU M۝JNQMBOUBUJPO EV -B#3* EBOT TPO
©DPTZTU¨NF� -FT OPVWFBVY E©QBSUFNFOUT
 ©RVJQFT FU BYFT WPOU QFSNF॒SF EF NJFVY QS©TFOUFS MFT EJ੖©SFOUFT BDUJWJU©T
NFO©FT BV -B#3* FU BJOTJ EF SFOGPSDFS MFT MJFOT BWFD MFT EJ੖©SFOUT BDUFVST EF TPO FOWJSPOOFNFOU� � UJUSF E۝FYFNQMF

MB GVUVSF OPVWFMMF ©RVJQF %"35 SFHSPVQFSB MFT DIFSDIFVST RVJ ēVWSFOU BV E©WFMPQQFNFOU EF MB SPCPUJRVF FU RVJ
TPOU EPOD GPSUFNFOU JNQMJRV©T EBOT MB 3PCPDVQ RVJ TF E©SPVMFSB   #PSEFBVY FO ����� -B DS©BUJPO EF DF॒F ©RVJQF
SFOGPSDFSB MFT MJFOT FOUSF MF -B#3*
 M۝6OJWFSTJU© EF #PSEFBVY
 MB S©HJPO
 MF $/34 FU M۝JOUFSOBUJPOBM� 6O BVUSF FYFNQMF
FTU M۝BYF *" RVJ QFSNF॒SB EF NJFVY NFTVSFS M۝JNQBDU EV -B#3* TVS DF EPNBJOF� $FU BYF FTU E©K  US¨T BDUJG FU USBWBJMMF
OPUBNNFOU   M۝PSHBOJTBUJPO EV 1'*" FO ����   #PSEFBVY� 4PO FYJTUFODF SFOGPSDFSB MFT MJFOT BWFD M۝6OJWFSTJU©
EF #PSEFBVY
 *OSJB
 M۝"/3 FU M۝&VSPQF� *M Z B CJFO E۝BVUSFT FYFNQMFT   QS©TFOUFS� -F CVU FTU EF GBJSF FO TPSUF RVF
UPVUFT MFT JOJUJBUJWFT EFT DIFSDIFVST EV -B#3* TPJFOU TPVUFOVFT QBS MF MBCPSBUPJSF� 1PVS UPVUFT DFT SBJTPOT
 DF॒F
SFTUSVDUVSBUJPO EFWSBJU BVTTJ QFSNF॒SF M۝©NFSHFODF EF QSPKFUT EF IBVU OJWFBV
 OBUJPOBVY FU JOUFSOBUJPOBVY
 DPNNF
MFT &3$� /PUSF QSPKFU QFSNF॒SB BVTTJ EF NF॒SF FO BWBOU M۝VO EFT QPJOUT GPSUT EV -B#3* � MF GBJU RVF QMVTJFVST EF
TFT NFNCSFT QSBUJRVFOU VOF SFDIFSDIF NVMUJEJTDJQMJOBJSF
 FO DPMMBCPSBUJPO BWFD MFT .BUI©NBUJRVFT
 MFT 4DJFODFT
1IZTJRVFT
 MB #JPMPHJF
 MFT 4DJFODFT $PHOJUJRVFT PV MB .©EFDJOF� $FMB TF SF੘¨UF OPUBNNFOU EBOT M۝JNQMJDBUJPO EF
DFT NFNCSFT EBOT MFT (SBOET QSPHSBNNFT EF SFDIFSDIF 	(13
 MBOD©T QBS M۝VOJWFSTJU© EF #PSEFBVY� $FT OPVWFMMFT
TUSVDUVSFT
 UPVUFT NVMUJEJTDJQMJOBJSFT
 TPOU BQQFM©FT   SFNQMBDFS MFT -BC&Y FU MFT $MVTU&Y 	$MVTUFST E۝&YDFMMFODF
�
-۝JNQMJDBUJPO EFT GVUVSFT ©RVJQFT EV -B#3* EBOT DFT HSBOET QSPHSBNNFT NPOUSFSB MB EJWFSTJU© FU MB SJDIFTTF
EFT BDUJWJU©T NVMUJEJTDJQMJOBJSFT NFO©FT QBS MF MBCPSBUPJSF� &O੗O
 EF QBS MB OBUVSF NªNF E۝VOF VOJU© NJYUF
 MFT
NFNCSFT EV -B#3* TPOU GPSUFNFOU JNQMJRV©T EBOT MFT BDUJWJU©T E۝FOTFJHOFNFOU EF M۝VOJWFSTJU© FU EF #PSEFBVY */1�
$F॒F JNQMJDBUJPO
 OPUBNNFOU BV OJWFBV NBTUFS PV �F BOO©F E۝©DPMF E۝JOH©OJFVST BTTVSF VO QSFNJFS WJWJFS EF
SFDSVUFNFOU QPVS MFT UI¨TFT� -B S©DFOUF DS©BUJPO EF NBTUFST JOUFSOBUJPOBVY 	DPNNF MF NBTUFS &SBTNVT .VOEVT
*1$7
 BJOTJ RVF MFT DPMMBCPSBUJPOT JOUFSOBUJPOBMFT FOUSFUFOVFT QBS MFT NFNCSFT EV MBCPSBUPJSF QFSNF॒FOU EF QMVT
E۝B॒JSFS EFT ©UVEJBOUT ©USBOHFST EF US¨T CPO OJWFBV� -۝PCUFOUJPO S©DFOUF E۝VOF �DPMF VOJWFSTJUBJSF EF SFDIFSDIF
	(34 � (SBEVBUF SFTFBSDI TDIPPM

 /VNFSJDT
 OPVT QFSNF॒SB EF SFOGPSDFS OPUSF B॒SBDUJWJU© FU BJOTJ OPUSF WJWJFS EF
SFDSVUFNFOU FO UI¨TF� /PUSF QSPKFU WFJMMFSB   SFOGPSDFS DF॒F JNQMJDBUJPO EBOT MB GPSNBUJPO QBS MB SFDIFSDIF RVJ FTU
FTTFOUJFMMF QPVS MF MBCPSBUPJSF�

� -F MBCPSBUPJSF FO UBOU RVÔBDUFVS

1PVS SFOGPSDFS FODPSF MFT MJFOT BWFD M۝©DPTZTU¨NF FU QPVS TPVUFOJS MFT E©QBSUFNFOUT
 ©RVJQFT FU BYFT
 OPVT
DPNQUPOT NF॒SF FO QMBDF VO OPVWFBV DIBSH© EF NJTTJPO EPOU MF CVU TFSB EF GBDJMJUFS MF E©WFMPQQFNFOU EF QSPKFUT
DPMMBCPSBUJGT FU E۝©UFOESF MFT SFMBUJPOT EV MBCPSBUPJSF BWFD MFT JOEVTUSJFMT� -FT NFNCSFT EV MBCPSBUPJSF QBSUJDJQFOU
E©K  BDUJWFNFOU BVY S©TFBVY TPDJP�©DPOPNJRVFT S©HJPOBVY
 QBS FYFNQMF %JHJUBM "RVJUBJOF PV "RVJUBJOF 3PCPUJDT�
-F -B#3* B E©K  EF OPNCSFVY QSPKFUT DPMMBCPSBUJGT TUSVDUVSBOUT EPOU DFSUBJOT E۝FOUSF FVY DPVWSFOU QMVTJFVST
UI©NBUJRVFT TDJFOUJ੗RVFT 	D۝FTU MF DBT OPUBNNFOU EFT DPMMBCPSBUJPOT BWFD 4PHFUJ
 य़BMFT FU 6CJTPॏ
 FU MB NJTF FO
QMBDF EF DIBJSFT JOEVTUSJFMMFT
� -۝PCKFDUJG FTU JDJ E۝BMMFS FODPSF QMVT MPJO FU OPUBNNFOU E۝BDDSP®USF MFT CPVSTFT $*'3&
	BDUVFMMFNFOU FOWJSPO ��� QBS BO

 EF NVMUJQMJFS MFT QSPKFUT EF SFDIFSDIF DPMMBCPSBUJGT 	BV USBWFST EF "RVJUBJOF
TDJFODFT USBOTGFSU
 RVJ DPOTUJUVFOU TPVWFOU VO QSFNJFS DPOUBDU FOUSF MFT FOUSFQSJTFT FU MF MBCPSBUPJSF
 FU FO੗O EF
E©WFMPQQFS EFT MBCPSBUPJSFT DPNNVOT 	BQQFM -BC$PN EF M۝"/3
� %F QMVT
 MF -B#3* B E©K  DS©© QMVTJFVST TUBSUVQT FU
DF NPVWFNFOU TFSB QPVSTVJWJ
 CPO OPNCSF E۝BDUJWJU©T EF OPUSF MBCPSBUPJSF QSPEVJTBOU EFT S©TVMUBUT RV۝JM QBSBJU
QFSUJOFOU EF GBJSF WJWSF EBOT MB TPDJ©U© DJWJMF� /PVT TPVIBJUPOT EF QMVT OPNNFS VO DIBSH© EF NJTTJPO TVS MFT FOKFVY
TPDJ©UBVY
 QPVS GBJSF FO TPSUF RVF MF -B#3* TPJU VO BDUFVS GPSU TVS MF QMBO ©DPMPHJRVF� /PVT TPVIBJUPOT RV۝JM TPJU
QPSUFVS EF QSPKFUT QJMPUFT FO DF TFOT TVS MF DBNQVT EF 5BMFODF
 FU RV۝JM QVJTTF BVTTJ ªUSF TPVSDF EF S©੘FYJPOT FU

�� �� *NQMBOUFS EVSBCMFNFOU MF -B#3* EBOT TPO ¦DPTZTU¥NF



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

E۝BDUJPOT FO DF RVJ DPODFSOF MFT BVUSFT FOKFVY TPDJ©UBVY DPNNF MB QBSJU© PV M۝BDDFTTJCJMJU©�

� .JTF FO ÁVWSF EV QSPKFU

-F QSPKFU RVF OPVT QSPQPTPOT FTU MF GSVJU E۝VO USBWBJM EF MPOHVF IBMFJOF RVJ B E©CVU© E¨T MF E©CVU EF ����� *M GBJU
©DIP BVY EJ੖©SFOUT DPOTFJMT ©NJT QBS MFT UVUFMMFT EV MBCPSBUPJSF NFOUJPOOBOU MF NBORVF EF WJTJCJMJU© EFT BDUJWJU©T
EF SFDIFSDIF
 NBJT BVTTJ FU TVSUPVU   MB WPMPOU© EFT NFNCSFT EV -B#3* EF SFQFOTFS TPO PSHBOJTBUJPO�

*M GBJU FO੗O ©DIP   M۝BOBMZTF "'0. RVF OPVT BWPOT NFO©F �

5BCMFBV ��� � "OBMZTF "'0.

"UPVUT 'BJCMFTTFT
'PSUFT BDUJWJU¦T EF SFDIFSDIF 0SHBOJTBUJPO FO HSBOEFT ¦RVJQFT QFV BMJHO¦F BWFD MB WJTJCJMJU¦

EFT BDUJWJU¦T EF SFDIFSDIF
"UUSBDUJWJU¦ QPVS MF SFDSVUFNFOU 1FV EÔ&3$ KVOJPS PV T¦OJPS NBMHS¦ MB WJTJCJMJU¦ EF DFSUBJOT

NFNCSFT
4QFDUSF EF SFDIFSDIF BMMBOU EF MÔJOGPSNBUJRVF GPOEBNFOUBMF �
MB SFDIFSDIF BQQMJRV¦F

1S¦EPNJOBODF EFT łOBODFNFOUT "/3 QBS SBQQPSU BVY
łOBODFNFOUT JOEVTUSJFMT FU FVSPQ¦FOT

*NQMJDBUJPO GPSUF EBOT MÔFOTFJHOFNFOU 	.BTUFS
 �DPMF
EÔJOH¦OJFVST
 %PDUPSBU


0QQPSUVOJU¦T .FOBDFT
0SJFOUBUJPOT TUSBU¦HJRVFT MPDBMFT
 OBUJPOBMFT FU
JOUFSOBUJPOBMFT FO BE¦RVBUJPO BWFD MFT EPNBJOFT EÔFYQFSUJTF
EV MBCPSBUPJSF

6OF QPMJUJRVF TDJFOUJłRVF H¦S¦F
FYDMVTJWFNFOU�FTTFOUJFMMFNFOU QBS MFT BQQFMT � QSPKFUT

/BUVSF NVMUJEJTDJQMJOBJSF EF MÔ6OJWFSTJU¦ EF #PSEFBVY 	QBS FY
(13


3¦EVDUJPO EFT SFTTPVSDFT BV OJWFBV MPDBM FU OBUJPOBM

&WBMVBUJPO TU¦S¦PUZQ¦F QBS JOEJDBUFVST

-F QSPKFU RVF OPVT E©DSJWPOT JDJ B ©U© QS©TFOU©   M۝JOU©HSBMJU© EFT NFNCSFT EV -B#3* FO BTTFNCM©F H©O©SBMF� -FT
QSPQPTJUJPOT RV۝JM DPOUJFOU POU EPOD ©U© EJTDVU©FT FU BNFOE©FT� &O PVUSF MB MJTUF EFT E©QBSUFNFOUT
 ©RVJQFT FU BYFT
B GBJU M۝PCKFU EF OPNCSFVY FOUSFUJFOT FU EJTDVTTJPOT� /PVT QMBOJ੗POT VO E©NBSSBHF EF OPUSF QSPKFU E¨T MF E©CVU EF
M۝BOO©F ����� � DF॒F EBUF MFT E©QBSUFNFOUT
 ©RVJQFT FU BYFT TFSPOU Pਖ਼DJBMJT©T� %F QMVT
 B੗O EF NFTVSFS MFT F੖FUT
EF OPUSF QSPKFU
 OPVT TPVIBJUPOT NF॒SF FO QMBDF VOF ©WBMVBUJPO JOUFSOF   NJ�QBSDPVST� $F॒F ©WBMVBUJPO QFSNF॒SB
EF W©SJ੗FS M۝JOU©SªU QPVS MF MBCPSBUPJSF EFT NFTVSFT NJTFT FO QMBDF FU QFSNF॒SB E۝F੖FDUVFS MFT NPEJ੗DBUJPOT
O©DFTTBJSFT� -۝JE©F QSJODJQBMF EFSSJ¨SF DF TPVIBJU FTU EF QFSNF॒SF MB SFNJTF FO RVFTUJPO EFT EJ੖©SFOUFT QBSUJFT EF
DF QSPKFU   NJ�QBSDPVST
 B੗O EF QPVWPJS S©TPVESF SBQJEFNFOU MFT ©WFOUVFMT QSPCM¨NFT FU EF QPVWPJS T۝BEBQUFS BVY
DIBOHFNFOUT RVJ QFVWFOU TVSWFOJS� $FT BKVTUFNFOUT QFSNF॒SPOU EF QPVSTVJWSF VOF E©NBSDIF BHJMF
 E©NBSDIF RVJ
B ©U© TVJWJF E¨T MF E©CVU EF MB S©EBDUJPO EF DF QSPKFU FU RVF OPVT TPVIBJUPOT QSPMPOHFS BV DPVST EFT QSPDIBJOFT
BOO©FT� /PVT QFOTPOT RVF DF QSPKFU
 BTTPDJ©   DF UZQF EF N©UIPEPMPHJF BHJMF
 QFSNF॒SB BV -B#3* EF TF S©JOWFOUFS
FU EF TVJWSF
 WPJSF E۝BOUJDJQFS FU EF QS©D©EFS MFT ©WPMVUJPOT EV QBZTBHF EF MB SFDIFSDIF�
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1MBUFT�GPSNFT

/PVT O۝BWPOT SFUFOV EBOT MF ੗DIJFS EF TZOUI¨TF RVF EFT QMBUFT�GPSNFT OBUJPOBMFT PV RVJ POU WPDBUJPOT  
EFWFOJS EFT QMBUFT�GPSNFT EF TJUF� $FQFOEBOU
 OPVT BKPVUFSPOT EBOT DF॒F BOOFYF DFSUBJOFT QMBUFT�GPSNFT RVJ POU
VO W©SJUBCMF JOU©SªU QPVS MFT SFDIFSDIFT NFO©FT BV TFJO EFT ©RVJQFT EV -B#3*�

ۘ 1-"'3*. FTU VOF QMBUF�GPSNF FYQ©SJNFOUBMF EF SFDIFSDIF FU E©WFMPQQFNFOU FO NPE©MJTBUJPO
 TJNVMBUJPO
FU EF DBMDVM IBVUF QFSGPSNBODF� &MMF B ©U© NJTF FO QMBDF   QBSUJS EF ���� TPVT M۝JNQVMTJPO E۝*/3*" #PSEFBVY
4VE�0VFTU FO DPMMBCPSBUJPO BWFD EFT MBCPSBUPJSFT E۝JOGPSNBUJRVF FU EF NBUI©NBUJRVFT
 SFTQFDUJWFNFOU -B#3*
FU *.# BWFD VO GPSU TPVUJFO EF MB S©HJPO "RVJUBJOF� -F CVU EF MB QMBUF�GPSNF FTU EF QSPQPTFS BVY DIFSDIFVST
FU BVY JOH©OJFVST VO PVUJM JOUFSBDUJG FU B॒SBDUJG EF SFDIFSDIF FU EF E©WFMPQQFNFOU EF DBQBDJU© TVਖ਼TBOUF
QPVS QSPUPUZQFS MFVS BQQMJDBUJPO
 TBDIBOU RVF MB QIBTF E۝FYQMPJUBUJPO DPOUJOVFSB   TF GBJSF TVS MFT HSBOET
DFOUSFT EF DBMDVM QJMPU©T QBS MF (&/$*� &MMF SFHSPVQF EJ੖©SFOUT UZQFT EF SFTTPVSDFT JOGPSNBUJRVFT   EFT ੗OT
EF SFDIFSDIF FU E©WFMPQQFNFOU� -FT UFDIOPMPHJFT MFT QMVT S©DFOUFT FO NBUJ¨SF EF QSPDFTTFVST
 EF N©NPJSFT
FU E۝BSDIJUFDUVSF TPOU BKPVU©FT MPSTRV۝FMMFT TPOU EJTQPOJCMFT TVS MF NBSDI©� $F TPOU E©TPSNBJT QMVT EF ����
DēVST 	IPST (16 FU 9FPO 1IJ
 RVJ TPOU EJTQPOJCMFT�

ۘ .$*" P੖SF VO FOWJSPOOFNFOU QFSNF॒BOU BVY DIFSDIFVST BZBOU E©WFMPQQ© VO PVUJM EF TJNVMBUJPO TVS VOF
NBDIJOF EF MBCPSBUPJSF EF QBTTFS B VOF QMVT HSBOEF ©DIFMMF FO MVJ P੖SBOU MB QVJTTBODF EF DBMDVM 	NBDIJOF
EF DBMDVM DVSUB �� ��� DēVST EF DBMDVM
 NBJT BVTTJ VO TPVUJFO UFDIOJRVF FU TDJFOUJ੗RVF� &O ����
 TVJUF BV
੗OBODFNFOU BDRVJT BV $1&3 QPVS VO OPVWFBV DBMDVMBUFVS
 MB DPNNVOBVU© TDJFOUJ੗RVF S©VOJF EBOT MF .$*"
B TPVIBJU© SFQFOTFS MF N©TPDFOUSF� -F N©TPDFOUSF FTU EFWFOV M۝VOJU© EF TFSWJDFT .$*" RVJ B ©U© MBCFMMJT©F
k QMBUF�GPSNF EF SFDIFSDIF { EF M۝VOJWFSTJU© EF #PSEFBVY FO ����� $F॒F NBDIJOF FTU VUJMJT©F   M۝©DIFMMF
S©HJPOBMF EBOT EFT EJTDJQMJOFT WBSJ©FT 	QIZTJRVF
 DIJNJF
 N©DBOJRVF
 NBUI©NBUJRVFT
 JOGPSNBUJRVF
 N©EFDJOF

CJPMPHJF
 FUD�
�

ۘ -4%� %FQVJT ����
 OPVT BWPOT E©WFMPQQ©
 BV -B#3* FU BWFD OPT QBSUFOBJSFT MFT QMVT QSPDIFT 	MFT MBCPSBUPJSFT
*.# FU *.4
 MF $FOUSF */3*" #PSEFBVY 4VE�0VFTU FU MFT FOUSFQSJTFT MPDBMFT

 MB QMBUF�GPSNF k -BCT JO UIF
4LZ XJUI %BUB { 	-4%
� &MMF QFSNFU BVY ©RVJQFT FOHBH©FT EBOT MB SFDIFSDIF TVS MF USBJUFNFOU EF EPOO©FT
NBTTJWFT
 MF DBMDVM EJTUSJCV© FU MF H©OJF MPHJDJFM EF DPOEVJSF EFT SFDIFSDIFT TQ©DJ੗RVFT BVY EPNBJOFT EV
DMPVE FU EV CJH EBUB� 6O BVUSF QPJOU JNQPSUBOU EF DF॒F QMBUF�GPSNF B ©U© EF QFSNF॒SF   OPT JOH©OJFVST FU  
OPT ©RVJQFT EF NPOUFS FO DPNQ©UFODF BVTTJ CJFO FO NBUJ¨SF EF E©WFMPQQFNFOU E۝BMHPSJUINFT JOOPWBOUT RVF

��



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

EF E©QMPJFNFOU E۝JOGSBTUSVDUVSFT BEBQU©FT� $F॒F NPOU©F FO DPNQ©UFODF OPVT B QFSNJT E¨T ���� E۝PVWSJS
EFT FOTFJHOFNFOUT BV TFJO EV NBTUFS EF M۝6OJWFSTJU© EF #PSEFBVY FU BV TFJO EF M۝JOTUJUVU QPMZUFDIOJRVF EF
#PSEFBVY TVS MB UI©NBUJRVF EV CJH EBUB� &O ���� OPVT BWPOT PCUFOV VO ੗OBODFNFOU '&%&3   IBVUFVS EF
�
�.ܳ QPVS ©UFOESF DF॒F QMBUF�GPSNF� *M QFSNF॒SB   UFSNF E۝©MBSHJS TPO BDDFTTJCJMJU©   QMVT EF DIFSDIFVST FU
E۝©UVEJBOUT FU EF MBODFS EFT FYQ©SJNFOUBUJPOT   QMVT MBSHF ©DIFMMF�

ۘ 4$3*.&� -F 4$3*.& FTU VO HSPVQFNFOU E۝JOU©SªU 4DJFOUJ੗RVF FU "SUJTUJRVF SFHSPVQBOU SB॒BDI© BV -B#3*�
*M B QPVS PCKFDUJGT QSJODJQBVY MF E©WFMPQQFNFOU EF DPMMBCPSBUJPOT FOUSF TDJFOUJ੗RVFT FU BSUJTUFT   EFT ੗OT EF
SFDIFSDIF FU EF DS©BUJPO
 MB EJ੖VTJPO TDJFOUJ੗RVF FU BSUJTUJRVF� -B QMBUF�GPSNF EV 4$3*.& FTU DPNQPT©F EF
QMVTJFVST TUVEJPT EF DPNQPTJUJPO EPOU VO TUVEJP �%
 E۝VOF TBMMF EF TQFDUBDMF E۝FYQ©SJNFOUBUJPO FU E۝VOF
QMBUF�GPSNF MPHJDJFMMF QPVS QJMPUFS MFT ©RVJQFNFOUT� 6OF EFT PSJHJOBMJU©T EV 4$3*.& QPSUF TVS MF E´NF �%
RVJ QFSNFU MB TQBUJBMJTBUJPO EV TPO� 6OF TVJUF MPHJDJFMMF E©EJ©F   MB TQBUJBMJTBUJPO QFSNFU EF QJMPUFS MF E´NF FU
©HBMFNFOU E۝JOUFSBHJS BWFD MVJ� -F 4$3*.& BDDVFJMMF FO S©TJEFODF VOF RVJO[BJOF EF QFSTPOOFT BOOVFMMFNFOU�
-FT QSPKFUT E©WFMPQQ©T BV 4$3*.& TPOU JTTVT OPUBNNFOU EV EPNBJOF EF SFDIFSDIF EV -B#3*
 NBJT BVTTJ
E۝*/3*" 	MVUIFSJF JOTUSVNFOUBMF

 EF M۝*/$*" 	TPOJ੗DBUJPO

 EF *3&.64 FU 1BSJT 4PSCPOOF 	NVTJDPMPHJF
۪

%۝BVUSFT ©RVJQFNFOUT TPOU BVTTJ EJTQPOJCMFT   USBWFST MF NBU©SJFM EFT ©RVJQFT� 0O QFVU DJUFS �
ۘ �RVJQF 1ॵॺ९ॵ३� � USBWFST M۝&1$ 1ॵॺ९ॵ३
 DPNNVOF BWFD */3*"
 MF -B#3* B BDD¨T BVY FTQBDFT FYQ©SJNFOUBVY

EV DFOUSF */3*" #PSEFBVY 4VE�0VFTU� $FT FTQBDFT TPOU ©RVJQ©T BWFD EFT HSBOET ©DSBOT EF QSPKFDUJPO
	9⇥ 5N

 WJE©PQSPKFDUFVST TU©S©PTDPQJRVFT
 DBTRVFT EF S©BMJU© WJSUVFMMF 	)5$ 7JWF
 FU EF S©BMJU© BVHNFOU©F
	)PMPMFOT�

 TZTU¨NFT EF USBDLJOH PQUJRVFT 	PQUJUSBDL
� $FT FTQBDFT TPOU SFDPO੗HVSBCMFT B੗O E۝FYQ©SJNFOUFS EF
OPVWFMMFT GB§POT EF WJTVBMJTFS FU E۝JOUFSBHJS� 1BS BJMMFVST
 VO BUFMJFSN©DBOJRVF FU VO BUFMJFS ©MFDUSPOJRVF
QFSNF॒FOU EF QSPUPUZQFS EF OPVWFMMFT JOUFSGBDFT QIZTJRVFT� %F QMVT
 MF MBCPSBUPJSF B ©HBMFNFOU BDD¨T  
MB QMBUF�GPSNF EF SFDIFSDIF TVS MFT JOUFSGBDFT DFSWFBV�PSEJOBUFVS 	#SBJO�$PNQVUFS *OUFSGBDFT
 � *M T۝BHJU
E۝VO FTQBDF FYQ©SJNFOUBM ©RVJQ© QPVS FOSFHJTUSFS FU BOBMZTFS EFT TJHOBVY &MFDUSP&OD©QIBMP(SBQIJRVF
	&&(
 TVS EFT QBSUJDJQBOUT IVNBJOT� $F॒F QMBUF�GPSNF DPNQPSUF OPUBNNFOU VO TZTU¨NF &&( H�64#"NQ 	��
WPJFT
 H�UFD
 "VUSJDIF

 VO -JWF"NQ 	&&( NPCJMF
 �� WPJFT
 #SBJO1SPEVDU
 "MMFNBHOF
 FU VO "DUJ$)"NQ 	��
WPJFT
 #SBJO1SPEVDU
 "MMFNBHOF
� $F॒F QMBUF�GPSNF DPNQPSUF ©HBMFNFOU EFT DBQUFVST EF NFTVSFT EF TJHOBVY
QIZTJPMPHJRVFT UFMT RVF &MFDUSP.ZP(SBQIJF 	&.(

 &MFDUSP0DVMP(SBQIJF 	&0(

 &MFDUSP$BSEJP(SBQIJF
	&$(

 3©QPOTF &MFDUSPEFSNBMF
 3FTQJSBUJPO PV FODPSF UFNQ©SBUVSF
 QPVS DPNQM©NFOUFS MFT TJHOBVY &&(�

ۘ �RVJQF .' -F -B#3* EJTQPTF EF QMBUFT�GPSNFT SPCPUJRVFT E©EJ©FT   M۝FYQ©SJNFOUBUJPO� $FT QMBUFT�GPSNFT
POU ©U© DPO§VFT FU E©WFMPQQ©FT BV TFJO EV QSPKFU USBOTWFSTBM 3IPCBO FU TPOU EFTUJO©FT   GBJSF QBSUJF EF MB GVUVSF
©RVJQF %"35� -B QSFNJ¨SF QMBUF�GPSNF FTU VO SPCPU IVNBOP¯EF
 4JHNB#BO FOUJ¨SFNFOU BVUPOPNF� &MMF FTU
VUJMJT©F QPVS M۝FYQ©SJNFOUBUJPO EF TZTU¨NFT EF MPDPNPUJPO   QB॒FT
 OPUBNNFOU CBT©T TVS M۝BQQSFOUJTTBHF�
6OF OPVWFMMF WFSTJPO
   UBJMMF IVNBJOF FTU FO DPVST EF E©WFMPQQFNFOU FU WFSSB MF KPVS FO ����� 4JHNBCBO B
©U© VUJMJT© QPVS DPODPVSJS   MB 3PCP$VQ� 4JHNBCBO FTU BVKPVSE۝IVJ VUJMJT© QBS QMVTJFVST BVUSFT VOJWFSTJU©T
EBOT MF NPOEF 	.*15   .PTDPV FU 4IFOZBOH 6OJWFSTJUZ FO $IJOF
� -B TFDPOEF QMBUF�GPSNF E©WFMPQQ©F EBOT
M۝©RVJQF FTU VO SPCPU BHSJDPMF ©MFDUSJRVF FU BVUPOPNF
 MF &53"$5� $F॒F QMBUF�GPSNF FTU VUJMJT©F OPUBNNFOU
EBOT MF QSPKFU #JQ#JQ 	$PODPVST "/3 3PTF
 QPVS MF E©TIFSCBHF EF QS©DJTJPO JOUSB�SBOH�

ۘ �RVJQF *�4 FU 1SPHSFTT -F -B#3* EJTQPTF E۝VOF QMBUF�GPSNF 7JTJPO FU �% RVJ T۝FTU DPOTUJUV©F BV DPVST
EFT EFSOJ¨SFT BOO©FT   MB TVJUF EF EJ੖©SFOUT QSPKFUT EF SFDIFSDIF� -۝PCKFDUJG FTU EF EJTQPTFS EF EJTQPTJUJGT
E۝BDRVJTJUJPO EF QS©DJTJPO 	TDBOOFS MBTFS BWFD CSBT
 DBN©SBT �%
 CSBT SPCPUJT©

 NBJT BVTTJ E۝VO CBOD E©EJ©  
M۝BDRVJTJUJPO� /PVT EJTQPTPOT BVTTJ EF EFVY JNQSJNBOUFT �%
 EF DBN©SBT �% FU EF QMVTJFVST DBTRVFT�MVOF॒FT
EF 3©BMJU© "VHNFOU© 	)PMPMFOT � FU �
 &QTPO #5���
 .FUB �
� &O DPNQM©NFOU
 M۝©RVJQF 1SPHSFTT EJTQPTF
E۝VOF QMBUF�GPSNF E۝FYQ©SJNFOUBUJPO QPVS MFT TZTU¨NFT EF ESPOFT� &MMF B ©U© DPOTUSVJUF BV GVS   NFTVSF EV
E©WFMPQQFNFOU EF EJ੖©SFOUT QSPKFUT NFO©T BWFD MF TVQQPSU EF MB %("
 EF M۝&%"
 EF MB 3©HJPO /PVWFMMF
"RVJUBJOF FU FO DPMMBCPSBUJPO BWFD EFT JOEVTUSJFMT DPNNF य़BMFT QBS FYFNQMF� $F॒F QMBUF�GPSNF DPNQPSUF

��
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QMVTJFVST UZQFT E۝BQQBSFJMT 	1BSSPU
 %+*
 TZTU¨NFT DPOTUSVJUT BV MBCPSBUPJSF
 EPOU DFSUBJOT E©WFMPQQ©T EBOT MF
DBESF E۝VOF NBUVSBUJPO ੗OBOD©F QBS MB 4"55 "RVJUBJOF� $F॒F QMBUF�GPSNF TFSB FO QBSUJDVMJFS S©VUJMJT©F BV
TFJO EV QSPKFU 4641&$5 	)��� E©QPT© ੗O BP»U ����

 TPVT S©TFSWF E۝BDDFQUBUJPO EF DFMVJ�DJ�
$F॒F QMBUF�GPSNF FTU OPUBNNFOU VUJMJT©F QBS EFT NFNCSFT EF M۝©RVJQF *�4 NBJT BVTTJ QBS EFT NFNCSFT EF
1SPHSFTT QPVS EFT UI©NBUJRVFT DPNNVOFT EF WJTJPO QPVS MFT TZTU¨NFT BVUPOPNFT 	ESPOFT
 SPCPUT
�

ۘ -F -"#3* NFU   EJTQPTJUJPO VOF QMBUF�GPSNF NVUVBMJT©F E۝FYQ©SJNFOUBUJPO QPVS M۝BQQSFOUJTTBHF QSPGPOE
	EFFQ MFBSOJOH

 EFQVJT NBST ����� $F॒F QMBUF�GPSNF B ©U© ੗OBOD©F QBS MF MBCPSBUPJSF
 TVS GPOET QSPQSFT� &MMF
TF DPNQPTF QPVS MF NPNFOU EF � TFSWFVST QSPQPTBOU �� (16T 	� /WJEJB 5JUBO 9Q ��(#
 � /WJEJB (F'PSDF
����5J ��(#
� 6OF DJORVBOUBJOF E۝VUJMJTBUFVST 	�� EPDUPSBOUT FU �� QFSNBOFOUT
 FO UJSFOU QSP੗U BDUVFMMFNFOU �
JM T۝BHJU QSJODJQBMFNFOU EF NFNCSFT EF M۝©RVJQF *�4
 NBJT EFT NFNCSFT EFT DJOR BVUSFT ©RVJQFT EV MBCPSBUPJSF
TPOU ©HBMFNFOU JNQMJRV©T� &MMF FTU O©DFTTBJSF   EF OPNCSFVTFT SFDIFSDIFT � EF MB TFHNFOUBUJPO E۝JNBHFT
	*3.
 TBUFMMJUFT
 -*%"3
 WJE©P
 ۪
   M۝©WBMVBUJPO BVUPNBUJRVF EF WJTVBMJTBUJPOT BCTUSBJUFT
 FO QBTTBOU QBS MB
QS©EJDUJPO E۝VUJMJTBUJPO EFT S©TFBVY EF W©MP�QBSUBHF
 MB SFDPOOBJTTBODF EF QBSPMF PV M۝©UVEF EF M۝FYQMJDBCJMJU©
EFT S©TFBVY� &MMF QFSNFU BVTTJ EF QSPUPUZQFS FU WBMJEFS MFT ©WPMVUJPOT EFT BMHPSJUINFT BV DēVS EF MB QMBUF�
GPSNF 7PM#SBJO
 BWBOU MFVS NJTF FO QSPEVDUJPO� $F॒F QMBUF�GPSNF TF WFVU TPVQMF E۝VUJMJTBUJPO
 TBOT USPQ EF
DPOUSBJOUFT� &MMF FTU FYQMPJU©F FO DPNQM©NFOU E۝BVUSFT SFTTPVSDFT NVUVBMJT©FT EF DBMDVM (16
 DPNNF DFMMFT
P੖FSUFT QBS FYFNQMF QBS 1-"'3*. PV MF $"5*& TVS MF TJUF CPSEFMBJT� -F OPVWFBV TVQFSDBMDVMBUFVS OBUJPOBM
+FBO ;BZ FTU BVTTJ FOWJTBH© QPVS EFT QSPCM©NBUJRVFT QMVT FYJHFBOUFT�

"OOFYF $� 1MBUFT�GPSNFT ��
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�
$PNCJOBUPJSF FU "MHPSJUINJRVF

� #JMBO

��� 1S¦TFOUBUJPO EF MÔ¦RVJQF

����� *OUSPEVDUJPO

-B $PNCJOBUPJSF FU M۝"MHPSJUINJRVF TPOU EFVY EJTDJQMJOFT JOUJNFNFOU MJ©FT� -B DPNCJOBUPJSF FTU MB TDJFODF
EFT TUSVDUVSFT EJTDS¨UFT � FMMF B QPVS CVU EF DPODFWPJS
 E©DSJSF
 FU DPNQSFOESF MFT EJ੖©SFOUFT GBNJMMFT E۝PCKFUT
EJTDSFUT
 MFVST DPEBHFT
 BJOTJ RVF MFVST SFMBUJPOT� -FT TUSVDUVSFT EJTDS¨UFT TPOU MFT CSJRVFT FTTFOUJFMMFT VUJMJT©FT
QPVS SFQS©TFOUFS MFT EPOO©FT
 FO JOGPSNBUJRVF E۝BCPSE
 NBJT ©HBMFNFOU EBOT MFT BVUSFT TDJFODFT
 OPUBNNFOU FO
QIZTJRVF
 NBUI©NBUJRVFT FU CJPMPHJF � FO GBJU QBSUPVU P¹ PO DIFSDIF   TUSVDUVSFS MB DPOOBJTTBODF TPVT GPSNF EF
UBCMFBVY
 EF HSBQIFT
 PV E۝BSCSFT
 DFMB JODMVU EPOD ©HBMFNFOU EF OPNCSFVY EPNBJOFT SFMFWBOU EF M۝BENJOJTUSBUJPO
QSJW©F PV QVCMJRVF�

-۝VO EFT CVUT EF M۝JOGPSNBUJRVF FTU EF DPODFWPJS EFT PVUJMT QFSNF॒BOU MF USBJUFNFOU BVUPNBUJRVF FU Fਖ਼DBDF
EFT EPOO©FT� -FT TUSVDUVSFT EF EPOO©FT POU EBOT MFT GBJUT UPVKPVST VOF OBUVSF EJTDS¨UF
 FU ੗OBMFNFOU
 QSFOOFOU
VO FOTFNCMF EF GPSNFT BTTF[ SFTUSFJOU 	TPVWFOU
   VO ©UJRVFUBHF PV VOF BCTUSBDUJPO QS¨T
 DF TPOU EFT HSBQIFT

EFT UBCMFBVY
 EFT NPUT EF UFM PV UFM UZQF۪
� -FT TUSVDUVSFT EJTDS¨UFT TPOU ©HBMFNFOU VUJMJT©FT QPVS NPE©MJTFS MFT
JOUFSBDUJPOT WJSUVFMMFT PV QIZTJRVFT EBOT MFT S©TFBVY EF U©M©DPNNVOJDBUJPO � MFT QBSUJDVMBSJU©T EF DIBRVF TUSVDUVSF
WPOU E©UFSNJOFS UPVUF M۝BMHPSJUINJRVF EF S©TFBV k QPTTJCMF {� %F NBOJ¨SF H©O©SBMF MB TUSVDUVSF EF EPOO©FT O۝FTU
KBNBJT VOF ੗O FO TPJ � MF USBJUFNFOU EFT EPOO©FT WB UPVKPVST O©DFTTJUFS VOF BMHPSJUINJRVF BE IPD
 BMMBOU EV
USBJUFNFOU EF TJNQMFT SFRVªUFT TVS VOF MJTUF
   M۝PQUJNJTBUJPO DPNCJOBUPJSF EBOT EFT FTQBDFT EF HSBOEF EJNFOTJPO

FO QBTTBOU QBS UPVT MFT DBT P¹ MB TUSVDUVSF EJTDS¨UF SFQS©TFOUF EFT MJFOT EF DPNNVOJDBUJPO
 FOUSF EFT PSEJOBUFVST
QBS FYFNQMF
 FU P¹ M۝BMHPSJUINJRVF EJTUSJCV©F WB QSFOESF UPVUF TB QMBDF�

-۝©NFSHFODF QVJT MB NBUVSBUJPO EF OPVWFMMFT UFDIOPMPHJFT
 FO MJFO OPUBNNFOU BWFD MF CJH EBUB
 BN¨OFOU EF
OPVWFMMFT QSPCM©NBUJRVFT � MF QBTTBHF   M۝©DIFMMF
 MF USBJUFNFOU EJTUSJCV© EF NBTTFT EF EPOO©FT
 MB S©TJTUBODF BVY
FSSFVST PV   M۝JOTUBCJMJU© EFT S©TFBVY�

��
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-۝©RVJQF EF $PNCJOBUPJSF FU "MHPSJUINJRVF EV -B#3* FTU M۝VOF EFT ©RVJQFT BODJFOOFT EV -B#3* � FMMF FTU
DPNQPT©F E۝VOF USFOUBJOF EF QFSNBOFOUT
 FU E۝VOF WJOHUBJOF EF OPO�QFSNBOFOUT
 QSJODJQBMFNFOU EFT EPDUPSBOUT

FU RVFMRVFT QPTUEPDUPSBOUT FU WJTJUFVST� 4FT EPNBJOFT EF SFDIFSDIF FNCSBTTFOU VOF MBSHF QBMF॒F EF TQ©DJBMJU©T
DPSSFTQPOEBOU   MB MJTUF EF QPJOUT ©WPRV©T QMVT IBVU � QSJODJQBMFNFOU UPVSO©F WFST MB SFDIFSDIF BNPOU
 FMMF
T۝JOU©SFTTF ©HBMFNFOU BVY QSPCM©NBUJRVFT EFT UFDIOJRVFT FU UFDIOPMPHJFT BDUVFMMFT�

&MMF FTU EJWJT©F FO USPJT UI¨NFT �

⌅ "MHPSJUINJRVF EJTUSJCV©F 	"%

 RVJ FTU M۝BSU DPOTJTUBOU   PSHBOJTFS
 GBJSF DPNNVOJRVFS PV USBWBJMMFS FOTFNCMF EF
NBOJ¨SF Fਖ਼DBDF FU T»SF EFT FOUJU©T DPNNVOJDBOUFT EBOT VO FOWJSPOOFNFOU OPO DFOUSBMJT©

⌅ $PNCJOBUPJSF ©OVN©SBUJWF FU BMH©CSJRVF 	$&"

 RVJ B QPVS CVU M۝©UVEF EFT TUSVDUVSFT EJTDS¨UFT FO UBOU RVF UFMMFT

EF MFVST BTQFDUT NBUI©NBUJRVFT FU TUBUJTUJRVFT
 FO MJFO BWFD E۝BVUSFT TDJFODFT
 OPUBNNFOU MB QIZTJRVF TUBUJTUJRVF

⌅ (SBQIFT FU PQUJNJTBUJPO 	(0

 RVJ B QPVS CVU E۝©UVEJFS MFT QSPQSJ©U©T DPNCJOBUPJSFT EFT HSBQIFT
 EF S©TPVESF
EFT QSPCM¨NFT E۝PQUJNJTBUJPO TVS MFT HSBQIFT
 FU RVJ T۝FNQMPJF ©HBMFNFOU   JOWFOUFS
 BOBMZTFS FU PQUJNJTFS MFT
BMHPSJUINFT RVJ USBWBJMMFOU TVS DFT PCKFUT�

$F॒F k EJWJTJPO { FTU QSJODJQBMFNFOU MJ©F   M۝PSHBOJTBUJPO BENJOJTUSBUJWF BDUVFMMF EV -B#3*
 FU   M۝PSHBOJTBUJPO
EF HSPVQFT EF USBWBJM UI©NBUJRVFT IFCEPNBEBJSFT� &O QSBUJRVF
 QMVTJFVST NFNCSFT EF M۝©RVJQF TPOU NFNCSFT EF
GBJU EF QMVTJFVST UI¨NFT�

����� &þFDUJGT FU NPZFOT

5BCMFBV ��� � $IFSDIFVST FU &�$ EF MÔ¦RVJQF $PNCJOBUPJSF FU "MHPSJUINJRVF

���� ���� ���� ���� ���� ����
.$' �� �� �� �� �� ��
$3 � � � � � �
13 � � � � � �
%3 � � � � � �
1PTU�EPDUPSBOU	F
T � � � � � �
%PDUPSBOU	F
T �� �� � � �� ��
"VUSFT
 EPOU ¦N¦SJUFT � � � � � �

-۝©RVJQF $PNCJOBUPJSF FU "MHPSJUINJRVF B BDUVFMMFNFOU � .$' PV $3 IBCJMJU©T�

3FDSVUFNFOUT � .BSUIF #POBNZ 	$3 $/34 (SBQIFT FU PQUJNJTBUJPO
 ����

 "ESJBO 5BOBTB 	QSPGFTTFVS
 ����

NFNCSF EF $&"

 4©CBTUJFO -BCC© 	$3 $/34 ����
 NFNCSF EF $&"

 "SOBVE $BTUFJHUT 	.$'
 ����
 BQS¨T VO
DIBOHFNFOU E۝©RVJQF � NFNCSF E۝"MHP%JTU FU EF (SBQIFT FU PQUJNJTBUJPO

 'SBO§PJT %SPTT 	DPODPVST .$'
 ����

(SBQIFT FU PQUJNJTBUJPO
 OPO FODPSF Pਖ਼DJFMMFNFOU NFNCSF
 OJ DPNQU© EBOT MF UBCMFBV
�

%¦QBSUT � 0MJWJFS #FBVNPOU FU -JPOFM &ZSBVE %VCPJT
 QPVS EFT SBJTPOT UI©NBUJRVFT
 POU DIPJTJ EF SFKPJOESF
M۝©RVJQF 4"5"/"4� "MFYBOESF ;WPOLJOF 	SFUSBJUF
 ����
 QSPGFTTFVS ©N©SJUF EFQVJT
 NFNCSF EF $&"
� 1BVM %PSCFD

QSPNPUJPO FYUFSOF TVS VO QPTUF 13   $BFO 	����
 �

-F UBCMFBV TVJWBOU EPOOF MFT DPOUSBUT EF M۝©RVJQF 	JM FTU SBQQFM© EBOT M۝BOOFYF �
�

�� �� #JMBO
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5BCMFBV ��� � $POUSBUT EF MÔ¦RVJQF $PNCJOBUPJSF FU "MHPSJUINJRVF
 FO Lá
���� ���� ���� ���� ���� ���� 5PUBM

/BUJPOBM ��� ��� ��� ��� ��� �� ����
3¦HJPOBM � � �� �� � � ��
*OEVTUSJF � � � ��� �� � ���

.POUBOU UPUBM EFT DPOUSBUT QPVS M۝©RVJQF $PNCJOBUPJSF FU "MHPSJUINJRVF � ���� Lܒ�

����� 1PMJUJRVF TDJFOUJÿRVF

-۝©RVJQF $PNC"MHP FTU VOF ©RVJQF EF SFDIFSDIF US¨T BDUJWF BV RVPUJEJFO
 BWFD EF OPNCSFVY UI¨NFT EF
SFDIFSDIF
 FU VOF US¨T GPSUF QSPEVDUJPO TDJFOUJ੗RVF 	QMVT EF ��� BSUJDMFT EF KPVSOBVY
 QMVT EF ��� BDUFT EF DPOG©SFODFT
JOUFSOBUJPOBMFT TVS MB Q©SJPEF ���������
� 4FT EPNBJOFT EF SFDIFSDIF TPOU US¨T EJWFST�

-۝VOF EFT QBSUJDVMBSJU©T EF DF॒F ©RVJQF FTU TB US¨T HSBOEF BOJNBUJPO TDJFOUJ੗RVF
 BWFD FO MPDBM
 M۝PSHBOJTBUJPO
EF HSPVQFT EF USBWBJM 	k (5 {
 PVWFSUT   UPVUFT FU UPVT
 DIBRVF TFNBJOF QBS DIBRVF UI¨NF
 MF MBODFNFOU EF QFUJUFT
©DPMFT
 EF OPVWFBVY (5 UI©NBUJRVFT
 M۝PSHBOJTBUJPO EF DPOG©SFODFT S©HVMJ¨SFT DPNNF MFT +PVSO©FT EF $PNCJOBUPJSF
EF #PSEFBVY 	+$#
 DIBRVF BOO©F EFQVJT QMVT EF �� BOT

 PV MF #PSEFBVY (SBQI 8PSLTIPQ 	#(8
 UPVT MFT ��� BOT


MB QBSUJDJQBUJPO   M۝PSHBOJTBUJPO EF OPNCSFVTFT DPOG©SFODFT BWFD BVEJFODF JOUFSOBUJPOBMF� &O NPZFOOF
 D۝FTU FOUSF
� FU � FYQPT©T QBS TFNBJOF RVJ TPOU PSHBOJT©T QBS M۝©RVJQF
 BV -B#3*�

*M FTU   OPUFS RVF MPST EV DPO੗OFNFOU
 E¨T ੗O NBST ����
 MFT HSPVQFT EF USBWBJM EF M۝©RVJQF POU SFQSJT
 FU QPVS
DFSUBJOT POU DPOOV VOF Bਗ਼VFODF KBNBJT DPOOVF BVQBSBWBOU
 BWFD MB QBSUJDJQBUJPO EF OPNCSFVY FYU©SJFVST   DFT
SFOEF[�WPVT GS©RVFOUT 	VOF QBSUJF EFT FYQPT©T QFVWFOU ªUSF USPVW©T JDJ � (5 WJSUVFMT EV -B#3*
 FO DPMMBCPSBUJPO
BWFD .' � E۝BVUSFT FYQPT©T EV UI¨NF $PNCJOBUPJSF ©OVN©SBUJWF FU BMH©CSJRVF
 FU E۝*OGPSNBUJRVF RVBOUJRVF POU ©U©
©HBMFNFOU PSHBOJT©T
� -F (5 (SBQIFT FU PQUJNJTBUJPO B E۝BJMMFVST TBJTJ M۝PQQPSUVOJU© EF DFT FYQPT©T   EJTUBODF QPVS
T۝PVWSJS US¨T MBSHFNFOU   M۝JOUFSOBUJPOBM�

-FT BDUJWJU©T EF M۝©RVJQF T۝©UFOEFOU S©HVMJ¨SFNFOU FO EFIPST EF TFT GSPOUJ¨SFT OBUVSFMMFT
 BWFD EF OPNCSFVTFT
JOJUJBUJWFT E۝PVWFSUVSF� %FT NFNCSFT EF M۝©RVJQF POU NJT FO QMBDF
 PV PO QBSUJDJQ©   MB NJTF FO QMBDF
 EF HSPVQFT
EF SFDIFSDIF JOUFS�©RVJQFT DFT EFSOJ¨SFT BOO©FT � MF HSPVQF EF SFDIFSDIF "QQSFOUJTTBHF QSPGPOE 	%FFQ MFBSOJOH NJT
FO QMBDF QBS "LLB ;FNNBSJ FO ����

 SFNQMBD© QBS MF HSPVQF EF USBWBJM *OUFMMJHFODF BSUJटDJFMMF 	DP�PSHBOJTBUJPO "�
;FNNBSJ FU -BVSFOU 4JNPO 	.'
 FO ����

 HSPVQF EF USBWBJM NBTTF EF EPOO©FT 	NJT FO QMBDF QBS /JDPMBT )BOVTTF
FOUSF ���� FU ����

 MF (5 JOGPSNBUJRVF RVBOUJRVF 	NJT FO QMBDF QBS :WBO -F #PSHOF FU 4U©QIBOF %BSUPJT FO ����

 MF
(5 $PR 	E©NBSS© FO ����
 NJT FO QMBDF QBS 0MJWJFS (BVXJO 	.'

 SFQSJT EFQVJT TFQUFNCSF ���� QBS %BWJE *MDJOLBT
	$PNC"MHP
 FU +©S´NF -FSPVY 	.'
�

��� 1S¦TFOUBUJPO EF MÔ¦DPTZTU¥NF SFDIFSDIF EF MÔ¦RVJQF

-۝©RVJQF $PNC"MHP FTU QBSUJF QSFOBOUF EF OPNCSFVTFT JOTUBODFT MPDBMFT FU OBUJPOBMFT � FO MPDBM
 EFT NFNCSFT
EF M۝©RVJQF QBSUJDJQFOU   M۝BENJOJTUSBUJPO EV -B#3* 	$� (BWPJMMF
 EJSFDUFVS BEKPJOU � &� 4PQFOB
 QS©TJEFOU EV $4
 � "�
1ªDIFS FTU   MB UªUF EV E©QBSUFNFOU *OGPSNBUJRVF EF M۝*65� /JDPMBT )BOVTTF B ©U© EJSFDUFVS EF M۝©DPMF EPDUPSBMF
	NBUI�JOGP
 EF ����   ����� 0O USPVWF ©HBMFNFOU EFT ©MVT BVY DPOTFJMT EF M۝VOJWFSTJU© 	1I� %VDIPO
 DPOTFJM EV
DPMM¨HF 45 QVJT $'76

 BV DPOTFJM EV E©QBSUFNFOU 45 	+$� "WBM
 /� #POJDIPO

 BV DPOTFJM EV E©QBSUFNFOU EFT
4DJFODFT EF M۝*OH©OJFSJF FU EV /VN©SJRVF 	.� #POBNZ
 "� 5BOBTB

 BV DPOTFJM EF M۝6' JOGP 	$� (BWPJMMF
 1I� %VDIPO


$IBQJUSF �� $PNCJOBUPJSF FU "MHPSJUINJRVF ��

https://combalgo.labri.fr/pmwiki.php/Groupe/GT-en-LIGNE
https://cea.labri.fr/pmwiki.php/Groupe/GT
https://combalgo.labri.fr/pmwiki.php/Groupe/Info-Quantique
https://www.labri.fr/perso/hanusse/pmwiki/pmwiki.php?n=Main.BigDataSeminar
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'� ,BSEPT

 BV DPOTFJM EF M۝�DPMF EPDUPSBMF NBUI�JOGP 	+$� "WBM
 "� 5BOBTB
۪
/JDPMBT )BOVTTF FTU M۝VO EFT QPSUFVST EV k (SBEVBUF 3FTFBSDI 1SPHSBN JO %JHJUBM 4DJFODFT /6.&3*$4 { RVJ

DPNNFODFSB FO ����
 FU RVJ FTU VO QSPKFU DPNNVO FOUSF MF -B#3*
 M۝*.4
 M۝*.#
 *�. FU */3*" #40� $F॒F ©DPMF
 EPU©F
EF NPZFOT QSPQSFT JNQPSUBOUT
 EFTUJO©FT   EFT ©UVEJBOUT TPVIBJUBOU F੖FDUVFS VO EPDUPSBU
 B QPVS CVU E۝PSHBOJTFS
EFT P੖SFT EF GPSNBUJPO E¨T MF NBTUFS QPVS VOF DFOUBJOF E۝©UVEJBOUT QBS BO�

-۝©RVJQF FOUSFUJFOU ©HBMFNFOU EFT MJFOT QBSUJDVMJFST BWFD MF MBCPSBUPJSF EF NBUI©NBUJRVFT 	*.#
 BWFD RVJ
VO DFSUBJO OPNCSF E۝JOJUJBUJWFT TPOU QSJTFT S©HVMJ¨SFNFOU 	DPEJSFDUJPO EF UI¨TFT
 PSHBOJTBUJPO EFT -F§POT EF
NBUI©NBUJRVFT FU EڣJOGPSNBUJRVF EڣBVKPVSEڣIVJ
 QBSUJDJQBUJPOT DSPJT©FT BVY HSPVQFT EF USBWBJM SFTQFDUJGT
�

"V OJWFBV OBUJPOBM
 EFT NFNCSFT EF $PNCB"MHP TPOU JNQMJRV©T EBOT MFT JOTUBODFT EV $/34 	%� *MDJOLBT

NFNCSF EV CVSFBV EV $POTFJM 4DJFOUJ੗RVF E۝*OTUJUVU EF M۝*/4�* 	$� (BWPJMMF
 M۝©UBJU FOUSF ���� FU ����
 � .� #PVTRVFU�
.©MPV
 NFNCSF EF MB TFDUJPO �� EV DPNJU© OBUJPOBM
 � QBS BJMMFVST EF OPNCSFVY NFNCSFT QBSUJDJQFOU   M۝BOJNBUJPO
EV (%3 *. 	PSHBOJTBUJPO EFT KPVSO©FT EV (%3 *. FO ����
 EF M۝©DPMF EV (%3 *. FO ���� � $� (BWPJMMF ©UBJU
DP�SFTQPOTBCMF EV (5 $P" 	���������


 %BWJE *MDJOLBT
 NFNCSF EV DPNJU© EF QJMPUBHF EV Q´MF 3FT$PN EV (E3
34%� FO੗O
 EFT NFNCSFT TPOU JNQMJRV©T EBOT MB 4*' 	0MJWJFS #BVEPO
 4FDS©UBJSF KVTRV۝FO G©W� ���� � $� (BWPJMMF

NFNCSF EV $POTFJM 4DJFOUJ੗RVF
�

� M۝JOUFSOBUJPOBM
 M۝©RVJQF QBSUJDJQF   EF OPNCSFVY QSPKFUT � EF ����   ����
 FMMF B QJMPU© VO -*" FO BTTPDJBUJPO
BWFD EFT VOJWFSTJU©T EV फ़©CFD 	MF -*3$0
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 "MFB /FUXPSL 	���������

 FU FTU NBJOUFOBOU SFTQPOTBCMF BEKPJOU EF M۝*3/ "MFB /FUXPSL�

%۝BVUSFT QSPKFUT JOUFSOBUJPOBVY � NPCJMJU© 'SBODF�"VTUSBMJF
 EPOU 13$
 QSPKFU CJMBU©SBM GSBODP�JOEJFO
 1)$ BWFD
MB 3©QVCMJRVF UDI¨RVF
 MB 4MPW©OJF
 MB 4MPWBRVJF
 MFT 1BZT�#BT
 QSPKFU NVMUJMBU©SBM BWFD M۝"N©SJRVF EV 4VE�

��� 1SPEVJUT FU BDUJWJU¦T EF MB SFDIFSDIF

����� #JMBO TDJFOUJÿRVF

/PVT E©DMJOPOT MF CJMBO E۝©RVJQF QBS UI¨NF�

"MHP %JTU -F UI¨NF "MHPSJUINJRVF %JTUSJCV©F SFHSPVQF �� QFSNBOFOUT� 6O T©NJOBJSF IFCEPNBEBJSF QFSNFU
BVY NFNCSFT EV HSPVQF FU   MFVST JOWJU©T EF QS©TFOUFS MFVST S©TVMUBUT FU E۝©DIBOHFS BVUPVS EFT UI©NBUJRVFT EF
SFDIFSDIF RVJ JOU©SFTTFOU TFT NFNCSFT� *M T۝BHJU E۝VO T©NJOBJSF PVWFSU BVRVFM BTTJTUFOU S©HVMJ¨SFNFOU VOF USFOUBJOF
EF QBSUJDJQBOUT
 Z DPNQSJT EFT NFNCSFT E۝BVUSFT UI¨NFT FU E۝BVUSFT ©RVJQFT EV -B#3*�

-FT S©TVMUBUT EBOT DF UI¨NF DPODFSOFOU OPUBNNFOU MB DPODFQUJPO E۝BMHPSJUINFT EJTUSJCV©T Fਖ਼DBDFT
 ੗BCMFT FU
DBQBCMFT EF QBTTFS   M۝©DIFMMF
 NBJT BVTTJ EFT BTQFDUT QMVT BNPOUT
 DPNNF EFT S©TVMUBUT E۝FYJTUFODF FU E۝JOFYJTUFODF
E۝BMHPSJUINFT EJTUSJCV©T QPVS S©TPVESF DFSUBJOFT U¢DIFT� -FT S©TVMUBUT EFT NFNCSFT EF OPUSF ©RVJQF TPOU SFDPOOVT
FU WBMJE©T QBS EFT QVCMJDBUJPOT EBOT MFT NFJMMFVST KPVSOBVY FU MFT NFJMMFVSFT DPOG©SFODFT EV EPNBJOF 	QMVT EF
��� DPOUSJCVUJPOT DFT DJOR EFSOJ¨SFT BOO©FT
 � '0$4
 40%"
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 45"$4
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 *OGPSNBUJPO BOE $PNQVUBUJPO
 "MHPSJUINJDB
 +PVSOBM PG 1BSBMMFM BOE %JTUSJCVUFE $PNQVUJOH
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5SBOTBDUJPOT PO "MHPSJUINT
 य़FPSZ PG $PNQVUJOH 4ZTUFNT
 FUD�

/PVT JMMVTUSPOT MFT S©TVMUBUT EF DF UI¨NF QBS MFT QPJOUT TVJWBOUT �

⌅ 4DI©NBT Eڣ©UJRVFUBHF EF TUSVDUVSFT EF EPOO©FT EJTUSJCV©FT � -FT QFSGPSNBODFT EFT BMHPSJUINFT EJTUSJCV©T TPOU
USJCVUBJSFT EV GBJU RVF MFT JOGPSNBUJPOT O©DFTTBJSFT BVY DBMDVMT TPOU S©QBSUJFT TVS MFT OēVET EV HSBQIF NPE©MJTBOU
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%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

MF S©TFBV� -FT TDI©NBT E۝©UJRVFUBHF DPOTJTUFOU   S©QBSUJS EF NBOJ¨SF TVDDJODUF VOF DPOOBJTTBODF B QSJPSJ HMPCBMF
EV HSBQIF TVS TFT OēVET
 BQS¨T VOF ©UBQF EF QS©�DBMDVM� $IBRVF OēVE TF WPJU BJOTJ B॒SJCVFS QBS MF TDI©NB VOF
©UJRVF॒F QFSNF॒BOU EF S©QPOESF BVY RVFTUJPOT DPNNF k MFT OēVET u FU v TPOU�JMT WPJTJOT { PV k RVFMMF FTU MB
EJTUBODF FOUSF u FU v  {
 HS¢DF BVY TFVMFT ©UJRVF॒FT EF u FU EF v
 TBOT BVDVOF BVUSF TPVSDF E۝JOGPSNBUJPO PV EF
DPNNVOJDBUJPO� -B QSJODJQBMF NFTVSF EF RVBMJU© E۝VO TDI©NB FTU BMPST MB UBJMMF EFT ©UJRVF॒FT RV۝JM B॒SJCVF�

-FT TDI©NBT QFSNF॒BOU EF S©QPOESF   MB RVFTUJPO EF MB EJTUBODF POU ©U© ©UVEJ©T BV NPJOT EFQVJT ���� QBS
3� (SBIBN FU )� 1PMMBDL QVJT S©JOUSPEVJU FO ���� QBS %� 1FMFH EBOT MF DBESF EV DBMDVM EJTUSJCV©� 1MVT S©DFNNFOU
OPVT BWPOT ©UBCMJ EBOT <�> 	40%" ����
 RVF EFT ©UJRVF॒FT EF 0.793n CJU�OēVE TVਖ਼TFOU QPVS E©UFSNJOFS MB EJTUBODF
QPVS UPVU HSBQIF 	OPO WBMV©
 BZBOU n OēVET� $۝FTU MB NFJMMFVSF CPSOF DPOOVF   DF KPVS� %F QMVT MB EJTUBODF QFVU
ªUSF EPOO©F FO UFNQT DPOTUBOU� $F TDI©NB JNQMJRVF BVTTJ M۝FYJTUFODF EF TUSVDUVSF EF EPOO©FT EF 0.793n2 CJUT
TVQQPSUBOU MFT SFRVªUFT EF EJTUBODF FO UFNQT DPOTUBOU
   NF॒SF FO CBMBODF BWFD MB SFQS©TFOUBUJPO DMBTTJRVF EFT
NBUSJDFT EF EJTUBODFT EF n2dMPH2De CJUT QPVS VO HSBQIF EF EJBN¨USF D�

%F NBOJ¨SF JOU©SFTTBOUF MFT TDI©NBT QFSNF॒BOU EF S©QPOESF   M۝BEKBDFODF TPOU FO SFMBUJPO ©USPJUF BWFD MFT
HSBQIFT VOJWFSTFMT ©UVEJ©T QBS 1� &SE¶T FU '� $IVOH EBOT MFT BOO©FT ����� -F DBT EFT BSCSFT
 FU QMVT MBSHFNFOU
EFT HSBQIFT QMBOBJSFT
 B QBSUJDVMJ¨SFNFOU ©U© ©UVEJ©
 BWFD FO QPJOU E۝PSHVF MF TDI©NB PQUJNBM EF 4� "MTUSVQ
FU BM� 	'0$4 ����
 EPOOBOU EFT ©UJRVF॒FT EF TFVMFNFOU MPH2 n + O(1) CJUT QPVS MFT BSCSFT� 1PVS MFT HSBQIFT
QMBOBJSFT MB MPOHVFVS EFT ©UJRVF॒FT B HSBEVFMMFNFOU EJNJOV© EF 6 MPH2 n CJUT 	+� .VMMFS FO ����
   2 MPH2 n CJUT
	$� (BWPJMMF
 "� -BCPVSFM FO ����
� &O VUJMJTBOU EF OPVWFMMFT UFDIOJRVFT
 OPVT BWPOT S©EVJU VOF QSFNJ¨SF GPJT MB
CPSOF   (4/3+o(1)) MPH2 n CJUT <��> 	40%" ����
 QPVS MB QPSUFS VMUJNFNFOU   (1+o(1) MPH2 n CJUT <��> 	'0$4 ����
�

⌅ "VUPTUBCJMJTBUJPO FU UPM©SBODF BVY QBOOFT � 6O BMHPSJUINF FTU EJU BVUP�TUBCJMJTBOU MPSTRV۝JM SFTQFDUF TB TQ©DJ੗�
DBUJPO NªNF FY©DVU© TBOT JOJUJBMJTBUJPO EF TFT WBSJBCMFT� $F UZQF E۝BMHPSJUINFT FTU QBSUJDVMJ¨SFNFOU VUJMF EBOT
VO FOWJSPOOFNFOU EJTUSJCV© DBS VO BMHPSJUINF BVUP�TUBCJMJTBOU WB DPOWFSHFS WFST VO NPEF OPNJOBM BQS¨T UPVUF
Q©SJPEF USBOTJUPJSF DPOTUJUV©F EF QBOOFT PV E»F BV EZOBNJTNF EV S©TFBV�

%BOT <��
 ��>
 OPVT E©WFMPQQPOT VO BMHPSJUINF BVUP�TUBCJMJTBOU DBMDVMBOU VO BSCSF EF QMVT DPVSUT DIFNJOT

FOSBDJO© FO VO OēVE EJTUJOHV©� $FU BMHPSJUINF B VO OPNCSF MJO©BJSF EF SPOEFT 	MB NFTVSF DMBTTJRVF EF DPN�
QMFYJU© FO UFNQT EBOT DF EPNBJOF

 GPODUJPOOF RVFMMF RVF TPJU M۝BTZODISPOJF
 FU QFSNFU   VO OēVE O۝©UBOU QBT
EBOT MB DPNQPTBOUF DPOOFYF EF MB SBDJOF EF T۝FO BQFSDFWPJS� *M B DFQFOEBOU VO OPNCSF EF QBT EF DBMDVM 	QSPHS¨T
©M©NFOUBJSF EBOT MF S©TFBV
 FYQPOFOUJFM EBOT DFSUBJOT DBT� %BOT <��
 ��>
 OPVT BN©MJPSPOT MF S©TVMUBU QS©D©EFOU FO
QSPQPTBOU VO BMHPSJUINF
 UPVKPVST BVUP�TUBCJMJTBOU
 BZBOU MFT NªNFT HBSBOUJFT NBJT T۝FY©DVUBOU UPVKPVST FO VO
OPNCSF QPMZOPNJBM EF QBT EF DBMDVM� %BOT <��>
 OPVT H©O©SBMJTPOT MF S©TVMUBU QS©D©EFOU   EF OPNCSFVY QSPCM¨NFT
EPOU MFT TPMVUJPOT QFVWFOU ªUSF CBT©FT TVS EFT WBSJBOUFT E۝BSCSFT DPVWSBOUT� .BMHS© TB H©O©SJDJU©
 M۝BMHPSJUINF
FTU BTZNQUPUJRVFNFOU BVTTJ QFSGPSNBOU RVF MFT NFJMMFVST BMHPSJUINFT TQ©DJBMJT©T DPOOVT QPVS 	BV NPJOT
 MFT
QSPCM¨NFT EF M۝©MFDUJPO EF MFBEFS
 EF MB GPSªU DPVWSBOUF
 FU EF M۝BSCSF EF QMVT DPVSUT DIFNJOT�

⌅ "MHPSJUINFT EBOT MFT HSBQIFT UFNQPSFMT � 6O HSBQIF UFNQPSFM FTU VO HSBQIF EPOU M۝FOTFNCMF E۝BSªUFT 	FU QBSGPJT
EF TPNNFUT
 WBSJF EBOT MF UFNQT� -FT DPODFQUT DMBTTJRVFT EF M۝BMHPSJUINJRVF FU EF MB UI©PSJF EFT HSBQIFT T۝Z
USBOTQPTFOU   EFT EFHS©T EJWFST FU MF DBT EFT BSCSFT DPVWSBOUT FTU BTTF[ FNCM©NBUJRVF� 1MVTJFVST BQQSPDIFT POU ©U©
FYQMPS©FT QBS OPUSF ©RVJQF BVUPVS EF DF TVKFU �
�
 6O BMHPSJUINF EJTUSJCV© EF NBJOUJFO E۝VO TPVT�FOTFNCMF EF MJFOT RVJ
   UPVU NPNFOU
 E©੗OJU VOF GPSªU 	FOTFNCMF
E۝BSCSFT
 DPVWSBOUF EBOT MF S©TFBV <��
 ��>�
�
 6O BMHPSJUINF DFOUSBMJT© RVJ ©WBMVF MB TUBCJMJU© E۝VO S©TFBV EZOBNJRVF 	HSBQIF UFNQPSFM
 FO GPODUJPO EF MB
EVS©F NBYJNBMF EF TVSWJF E۝VO BSCSF DPVWSBOU FO TPO TFJO <��
 ��>�
�
 -B DPOTUSVDUJPO EF TQBOOFVST UFNQPSFMT
 P¹ MB OPUJPO NªNF EF TUSVDUVSF DPVWSBOUF O۝FTU QMVT E©੗OJF   VO
JOTUBOU EPOO©
 NBJT   USBWFST MF UFNQT� $F DBT FTU QMVT JOUSJHVBOU
 DBS VO HSBQIF UFNQPSFMMFNFOU DPOOFYF 	RVJ

$IBQJUSF �� $PNCJOBUPJSF FU "MHPSJUINJRVF ��



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

BENFU EFT DIFNJOT UFNQPSFMT FOUSF UPVUFT QBJSFT EF TPNNFUT
 O۝BENFU QBT GPSD©NFOU EF TPVT�FOTFNCMF E۝BSªUFT
TBOT DZDMF QS©TFSWBOU DF॒F DPOOFYJU©� &O GBJU
 JM B ©U© NPOUS© EBOT <��> RVF DFSUBJOT HSBQIFT BZBOU O(n MPHn)
BSªUFT OF QFVWFOU QBT ªUSF k TQBSTJ੗©T { 	TF WPJS FOMFWFS EFT BSªUFT
 TBOT SPNQSF MB DPOOFYJU© UFNQPSFMMF
 FU DF
S©TVMUBU B ©U© ©UFOEV EBOT <�> BVY HSBQIFT EFOTFT FO H©O©SBM � JM FYJTUF EPOD EFT HSBQIFT UFNQPSFMMFNFOU DPOOFYFT
BZBOU ⇥(n2) BSªUFT EFTRVFMT PO OF QFVU SJFO FOMFWFS TBOT QFSESF DFࡇF QSPQSJ©U© � %BOT DF DBESF
 OPVT BWPOT NPOUS©
MF QSFNJFS S©TVMUBU QPTJUJG
   TBWPJS RVF TJ MF HSBQIF EF E©QBSU FTU DPOTUSVJU   QBSUJS E۝VO HSBQIF DPNQMFU 	DIBRVF
BSªUF FYJTUF   VO NPNFOU PV   VO BVUSF

 BMPST PO QFVU UPVKPVST USPVWFS VO TQBOOFVS QFV EFOTF EF O(n MPHn)
BSªUFT <��
 ��>�

⌅ 0CKFUT DPODVSSFOUT UPM©SBOUT BVY QBOOFT � -FT PCKFUT QBSUBH©T TPOU VOF BCTUSBDUJPO FTTFOUJFMMF EBOT MF DBMDVM
EJTUSJCV©
 DBS JMT GPVSOJTTFOU VOF JOUFSGBDF DPI©SFOUF QFSNF॒BOU   QMVTJFVST QSPDFTTVT E۝JOUFSBHJS BWFD MFT EPOO©FT
QBSUBH©FT� %BOT <��>
 OPVT ©UVEJPOT MB DPNQMFYJU© EFT BMHPSJUINFT BOPOZNFT UPM©SBOUT BVY QBOOFT FU JNQM©NFOUBOU
VO DPOTFOTVT EBOT MF NPE¨MF   N©NPJSF QBSUBH©F� /PVT QSPVWPOT VOF DPNQMFYJU© OPO USJWJBMF QPVS MFT FY©DVUJPOT
TBOT DPOUFOUJPO
 DF RVJ TJHOJ੗F RVF NªNF MPSTRVF VO TFVM QSPDFTTVT FY©DVUF M۝BMHPSJUINF
 MF OPNCSF E۝©UBQFT RV۝JM
EPJU FY©DVUFS E©QFOE EV OPNCSF EF QSPDFTTVT EBOT MF TZTU¨NF FU EF MB UBJMMF EF M۝FOTFNCMF EFT WBMFVST E۝FOUS©F RVJ
QFVWFOU ªUSF QSPQPT©FT�

%BOT <��>
 OPVT JEFOUJ੗POT VOF QSPQSJ©U© OBUVSFMMF QPVS EFT DPOTUSVDUJPOT VOJWFSTFMMFT FU OPVT QSPVWPOT RV۝JM
O۝Z B QBT EF DPOTUSVDUJPO VOJWFSTFMMF 	BWFD DF॒F QSPQSJ©U©
 RVJ BTTVSF   MB GPJT VO CPO QBSBMM©MJTNF FU MB UPM©SBODF BVY
QBOOFT� 6OF DPOTUSVDUJPO VOJWFSTFMMF GPVSOJU VO N©DBOJTNF H©O©SBM QPVS PCUFOJS VOF JNQM©NFOUBUJPO TJNVMUBO©F
EF O۝JNQPSUF RVFM PCKFU   QBSUJS EF TPO DPEF T©RVFOUJFM�

%BOT VO USBWBJM US¨T S©DFOU
 <�>
 OPVT ©UVEJPOT MB DPNQMFYJU© EFT DPNQUFVST QBSUBH©T UPM©SBOUT BVY QBOOFT
MPSTRV۝JMT TPOU JNQM©NFOU©T EBOT VOF N©NPJSF QBSUBH©F FO MFDUVSF�©DSJUVSF� -F DPNQUFVS FTU VO PCKFU GPOEBNFOUBM
FU MBSHFNFOU VUJMJT© EBOT M۝JOGPSNBUJRVF EJTUSJCV©F� %BOT DF NPE¨MF
 OPVT QS©TFOUPOT MF QSFNJFS DPNQUFVS TBOT
B॒FOUF EPOU MB DPNQMFYJU© EFT QBT BNPSUJT FTU QPMZ�MPHBSJUINJRVF�

⌅ "MHPSJUINFT QSPCBCJMJTUFT FU EJTUSJCV©T � 6O BMHPSJUINF QSPCBCJMJTUF FTU VO BMHPSJUINF RVJ VUJMJTF EFT UJSBHFT EF
UZQF QJMF PV GBDF PV EFT H©O©SBUFVST EF OPNCSFT BM©BUPJSFT� -FT BMHPSJUINFT QSPCBCJMJTUFT QFSNF॒FOU EF GPVSOJS EFT
TPMVUJPOT QBSGPJT QMVT ۠Fਖ਼DBDFTۡ RVF MFT TPMVUJPOT E©UFSNJOJTUFT
 PV FODPSF EFT TPMVUJPOT QPVS EFT QSPCM¨NFT RVJ
O۝BENF॒FOU QBT EF TPMVUJPO E©UFSNJOJTUF� %BOT <��>
 MFT BVUFVST POU JOUSPEVJU VO NPE¨MF P¹ MFT QSPDFTTVT OF TPOU
BVUPSJT©T   ©DIBOHFS RVF EFT NFTTBHFT EF UBJMMF O(1) CJUT� *M T۝BHJU E۝VO NPE¨MF CFBVDPVQ QMVT DPOUSBJHOBOU RVF MFT
EFVY QS©D©EFOUT NBJT RVJ QFSNFU E۝VOJ੗FS FO RVFMRVF TPSUF MB DPNQMFYJU© FO UFNQT FU FO NFTTBHFT � PO QBSMF BMPST
EF MB DPNQMFYJU© FO CJUT� %BOT VOF T©SJF E۝BSUJDMFT <��
 ��
 ��
 ��>
 EFT NFNCSFT EF M۝©RVJQF TF TPOU JOU©SFTT©T   MB
DPNQMFYJU© FO CJU EF QMVTJFVST QBSBEJHNFT EF M۝BMHPSJUINJRVF EJTUSJCV©F� *MT POU DPO§V EFT TPMVUJPOT PQUJNBMFT QPVS
EFT QSPCM¨NFT UFMT RVF MB DPMPSBUJPO
 MF .*4 <��
 ��>
 PV FODPSF M۝©MFDUJPO <��>� 1MVT S©DFNNFOU
 VO BVUSF NPE¨MF EF
DPNNVOJDBUJPO B ©U© E©੗OJ FU B DPOOV VO HSBOE FTTPS <��
 ��
 ��>� *M T۝BHJU EV CFFQJOH NPEFM PV EV NPE¨MF   CBTF
EF CFFQT <��>� %BOT DF NPE¨MF
 MFT OēVET EV TZTU¨NF OF DPNNVOJRVFOU RVF QBS EFT CFFQT �   DIBRVF SPOEF
 VO
OēVE DIPJTJU TPJU E۝©NF॒SF VO CFFQ TPJU E۝©DPVUFS� $PODFWPJS EFT BMHPSJUINFT QPVS DF NPE¨MF FTU CFBVDPVQ QMVT
EJਖ਼DJMF RVF QPVS MFT NPE¨MFT QS©D©EFOUT� &O F੖FU
 MB k DPOOBJTTBODF { EFT OēVET FTU WSBJNFOU MJNJU©F DBS JMT OF
QFVWFOU OJ DJCMFS VO WPJTJO QPVS MVJ FOWPZFS VO CFFQ OJ EJTUJOHVFS FOUSF MFT CFFQT ©NJT QBS MFT WPJTJOT� /©BONPJOT

EFT NFNCSFT EF M۝©RVJQF POU E©NPOUS©
 EBOT <��
 ��> RVF MFT DPNQMFYJU©T EF QMVTJFVST BMHPSJUINFT UFMT RVF MB
DPMPSBUJPO
 MF .*4 PV FODPSF MF ��.*4 SFTUBJFOU MPHBSJUINJRVFT� *MT POU ©HBMFNFOU NPOUS© MB QVJTTBODF EF DF NPE¨MF
FO EPOOBOU VO BMHPSJUINF PQUJNBM QPVS MF DPNQUBHF EFT OēVET EV TZTU¨NF�

�� �� #JMBO
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$FT EFSOJ¨SFT BOO©FT
 EFT NFNCSFT EV UI¨NF TF TPOU ©HBMFNFOU JOU©SFTT©T   EF OPVWFMMFT UI©NBUJRVFT UFMMFT RVF
M۝JOGPSNBUJPO RVBOUJRVF
 MFT S©TFBVY EF DBQUFVST JOUFMMJHFOUT FU M۝BQQSFOUJTTBHF EJTUSJCV© PV FODPSF MB CMPDLDIBJO�
*MT TPOU ©HBMFNFOU JNQMJRV©T EBOT MF E©WFMPQQFNFOU EF MPHJDJFMT�

$PNCJOBUPJSF ¦OVN¦SBUJWF FU BMH¦CSJRVF $F HSPVQF DPNQUF �� NFNCSFT QFSNBOFOUT
 EPOU � NFNCSFT ©N©SJUFT
BDUJGT� 4PO (5 IFCEPNBEBJSF B॒JSF S©HVMJ¨SFNFOU VOF WJOHUBJOF EF QFSTPOOFT
 FU QBSGPJT CFBVDPVQ QMVT
 EPOU EFT
NFNCSFT EFT BVUSFT UI¨NFT EF M۝©RVJQF
 EFT NFNCSFT EF M۝©RVJQF .©UIPEFT 'PSNFMMFT
 PV EFT NBUI©NBUJDJFOT EF
M۝*OTUJUVU EF .BUI©NBUJRVFT EF #PSEFBVY�

-FT SFDIFSDIFT EV HSPVQF POU QPVS WJT©F M۝PCUFOUJPO EF S©TVMUBUT EF OBUVSF NBUI©NBUJRVF TVS EFT PCKFUT EJTDSFUT
FU MFVST QSPQSJ©U©T� #FBVDPVQ EF DFT PCKFUT KPVFOU VO S´MF DFOUSBM FO JOGPSNBUJRVF� -FT UFDIOJRVFT FNQMPZ©FT
T۝BQQMJRVFOU ©HBMFNFOU   M۝BOBMZTF E۝BMHPSJUINFT PV   M۝©UVEF EF NPE¨MFT EF QIZTJRVF TUBUJTUJRVF
 FOUSF BVUSFT� -FT
QSJODJQBVY UZQFT E۝PCKFUT ©UVEJ©T TPOU EFT BSCSFT
 DIFNJOT
 NPUT
 QFSNVUBUJPOT
 UBCMFBVY FU DBSUFT DPNCJOBUPJSFT�

-F UI¨NF $PNCJOBUPJSF ©OVN©SBUJWF FU BMH©CSJRVF B VOF GPSUF BDUJWJU© EF QVCMJDBUJPO
 QSJODJQBMFNFOU EBOT EFT
KPVSOBVY EF DPNCJOBUPJSF 	+PVSOBM PG $PNCJOBUPSJBM य़FPSZ 	TFSJFT "
 
 &VSPQFBO +PVSOBM PG $PNCJOBUPSJDT
 "OOBMT
PG $PNCJOBUPSJDT

 NBJT BVTTJ EF QSPCBCJMJU© 	4UPDIBTUJD QSPDFTTFT BOE UIFJS BQQMJDBUJPOT
 &MFD� +� PG QSPCBCJMJUZ

3BOEPN TUSVDUVSFT BOE BMHPSJUINT
 ۪

 EF NBUI©NBUJRVFT 	"EWBODFT JO NBUIFNBUJDT
 +PVSOBM PG UIF &VSPQFBO
.BUIFNBUJDBM 4PDJFUZ
 +PVSOBM PG ".4
 &SH� य़� BOE %ZO� 4ZT
 "EWBODFT JO "QQMJFE .BUIFNBUJDT
۪

 EF QIZTJRVF
TUBUJTUJRVF 	$PNN� .BUI� 1IZT� 
 +PVSOBM PG .BUIFNBUJDBM 1IZTJDT
 ۪ 
� 6O DFSUBJO OPNCSF EF QVCMJDBUJPOT
BQQBSBJTTFOU ©HBMFNFOU EBOT MFT BDUFT EF MB QSJODJQBMF DPOG©SFODF EF DPNCJOBUPJSF
 '14"$�

*M FTU EJਖ਼DJMF EF GBJSF VO CJMBO DPNQMFU EF MB QSPEVDUJPO EF DF UI¨NF
 UBOU FTU HSBOEF MB EJWFSTJU© EFT UI©NBUJRVFT
EF SFDIFSDIF FO TPO TFJO� फ़BUSF FOTFNCMFT EF S©TVMUBUT U©NPJOT EF DF॒F EJWFSTJU© TPOU E©DSJUT DJ�EFTTPVT�

⌅ �OVN©SBUJPO EF DIFNJOT EBOT VO RVBSU EF QMBO� -F E©OPNCSFNFOU EF DIFNJOT TVS VOF HSJMMF
 QPTTJCMFNFOU DPO੗O©T
EBOT VO EPNBJOF QSFTDSJU
 FTU VO QSPCM¨NF CBTJRVF EF DPNCJOBUPJSF ©OVN©SBUJWF� %F OPNCSFVTFT JOTUBODFT EF
DF QSPCM¨NF TPOU NPUJW©FT QBS EFT RVFTUJPOT QS©DJTFT 	FO UFSNFT EF QJMFT PV EF ੗MFT E۝B॒FOUF QBS FYFNQMF
� 6OF
GPSNVMBUJPO FNCM©NBUJRVF FTU MB TVJWBOUF � TJ PO TF EPOOF VO QPJOU EF E©QBSU p0 EBOT Zd
 VO FOTFNCMF 	੗OJ
 S
EF QBT BVUPSJT©T FU VO EPNBJOF D RVJ DPOUJFOU p0 	MF UPVU EBOT Zd

 RVFM FTU MF OPNCSF a(n) EF DIFNJOT EF n

QBT
 UPVT QSJT EBOT S
 QBSUBOU EF p0 FU SFTUBOU EBOT D  फ़F WBVU MB T©SJF H©O©SBUSJDF BTTPDJ©F

P

n
a(n)tn  #JFO

EFT FYFNQMFT TQPSBEJRVFT TPOU DPOOVT EFQVJT US¨T MPOHUFNQT
 TVSUPVU FO EJNFOTJPO � FU �� 1BS FYFNQMF
 JM FTU
DPNQSJT EFQVJT EFT MVTUSFT RVF TJ D = Zd
 MB T©SJF A(t) FTU SBUJPOOFMMF
 FU EFQVJT MFT BOO©FT ���� RVF TJ D FTU VO
EFNJ�FTQBDF
 FMMF FTU BMH©CSJRVF � D۝FTU� �EJSF RV۝JM FYJTUF VO QPMZO´NF P 
 CJWBSJ©
 UFM RVF P (t, A(t)) = 0� #JFO T»S

UPVUF T©SJF SBUJPOOFMMF FTU BMH©CSJRVF� -F EPNBJOF TVJWBOU RV۝JM ©UBJU OBUVSFM EF DPOTJE©SFS ©UBJU MF RVBSU EF QMBO �
MFT FYFNQMFT DPOOVT TVHH©SBJFOU RVF MB T©SJF A(t)
 TBOT ªUSF GPSD©NFOU BMH©CSJRVF
 TF USPVWBJU EV NPJOT UPVKPVST
EBOT VO FOTFNCMF QMVT HSBOE EF T©SJFT
 BQQFM©F %�੗OJFT � DF TPOU DFMMFT RVJ TBUJTGPOU VOF ©RVBUJPO EJ੖©SFOUJFMMF
MJO©BJSF   DPFਖ਼DJFOUT QPMZOPNJBVY� �UBJU�DF WSBJ  

-FT QSFNJFST USBWBVY TZTU©NBUJRVFT TVS MFT DIFNJOT EV RVBSU EF QMBO POU DPNNFOD© EBOT M۝©RVJQF E¨T MFT
BOO©FT ����� &O ����
 VO QSFNJFS BSUJDMF <��> B QSPVW© RVF MFT DIPTFT ©UBJFOU QMVT DPNQMJRV©FT RV۝B॒FOEV
 WJB VO
FYFNQMF RVJ O۝©UBJU QBT %�੗OJ� 1MVT UBSE
 #PVTRVFU�.©MPV FU .JTIOB POU MBOD© M۝©UVEF TZTU©NBUJRVF EFT DIFNJOT
EV RVBESBOU   QFUJUT QBT 	WBSJBUJPOT �
 ±1 MF MPOH EF DIBRVF BYF
� $FU BSUJDMF
 ੗OBMFNFOU QBSV FO ����
 B B॒JS©
M۝B॒FOUJPO EF DIFSDIFVST EF EJ੖©SFOUFT DPNNVOBVU©T � DPNCJOBUPJSF CJFO T»S
 DBMDVM GPSNFM
 QSPCBCJMJU©T
 FU
NªNF UI©PSJF EF (BMPJT EJ੖©SFOUJFMMF� -FVST F੖PSUT DPNCJO©T POU BCPVUJ   VOF DMBTTJ੗DBUJPO DPNQM¨UF EF UPVT DFT
QSPCM¨NFT TFMPO MB OBUVSF EF MB T©SJF H©O©SBUSJDF� %F OPNCSFVTFT FYUFOTJPOT TPOU E©TPSNBJT   M۝©UVEF
   #PSEFBVY
DPNNF BJMMFVST � QBT QMVT HSBOET <��>
 D´OFT OPO DPOWFYFT <��
 ��>
 EJNFOTJPO TVQ©SJFVSF <��>۪

$IBQJUSF �� $PNCJOBUPJSF FU "MHPSJUINJRVF ��



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

⌅ 1BWBHFT BQ©SJPEJRVFT� -۝©UVEF EFT TUSVDUVSFT BQ©SJPEJRVFT <��
 �> B TVTDJU© CFBVDPVQ E۝JOU©SªU EFQVJT MB E©DPVWFSUF
FO ���� EFT RVBTJDSJTUBVY QBS 4IFDIUNBO <��>
 RVJ MVJ B WBMV E۝PCUFOJS MF QSJY /PCFM EF DIJNJF FO ����� $FT
E©WFMPQQFNFOUT FO DIJNJF FU QIZTJRVF TPOU SFMJ©T   M۝JOGPSNBUJRVF FU BVY NBUI©NBUJRVFT WJB M۝©UVEF EFT QBWBHFT
BQ©SJPEJRVFT� -FT QSFNJ¨SFT TUSVDUVSFT BQ©SJPEJRVFT BWBJFOU ©U© E©DPVWFSUFT QBS EFT DIFSDIFVST FO JOGPSNBUJRVF
EBOT MFT BOO©FT ���� FU ©UBJFOU CBT©FT TVS MB OPUJPO EF UVJMFT EF 8BOH� 6OF UVJMF EF 8BOH QFVU ªUSF SFQS©TFOU©F QBS
VOF UVJMF DBSS©F EPOU MFT D´U©T TPOU DPMPS©T� 0O EJU RV۝VO FOTFNCMF EF UVJMFT EF 8BOH BENFU VO QBWBHF EV QMBO TJ
PO QFVU SFDPVWSJS MF QMBO QBS EFT DPQJFT EF UVJMFT EF UFMMF TPSUF RVF MF D´U© DPNNVO EF EFVY UVJMFT BEKBDFOUFT TPJU
EF MB NªNF DPVMFVS�

-۝FOTFNCMF EFT QBWBHFT EV QMBO BENJT QBS VO FOTFNCMF EF UVJMFT EF 8BOH FTU BQQFM© TPVT�TIJࡄ EF 8BOH� &O
S©QPOEBOU   VOF RVFTUJPO EF 8BOH <��>
 #FSHFS <��> B E©NPOUS© RV۝JM E©DPVMF EF M۝JOE©DJEBCJMJU© EV QSPCM¨NF EF
M۝BSSªU E۝VOF NBDIJOF EF 5VSJOH RV۝JM FYJTUF EFT FOTFNCMFT EF UVJMFT EF 8BOH RVJ BENF॒FOU EFT QBWBHFT EV QMBO
TBOT RV۝BVDVO OF TPJU Q©SJPEJRVF� 0O EJU RV۝VO UFM FOTFNCMF EF UVJMFT EF 8BOH FTU BQ©SJPEJRVF�

#FSHFS B DPOTUSVJU MF QSFNJFS FOTFNCMF EF UVJMFT BQ©SJPEJRVF DPOUFOBOU ����� UVJMFT <��>
 S©EVJU QMVT UBSE  
��� QBS MVJ�NªNF <��> FU E۝BVUSFT <��
 ��>� -B SFDIFSDIF EV QMVT QFUJU FOTFNCMF EF UVJMFT EF 8BOH T۝FTU QPVSTVJWJF
KVTRV۝  DF RVF +FBOEFM FU 3BP E©DPVWSFOU FO ���� VO FOTFNCMF BQ©SJPEJRVF EF �� UVJMFT 	'JHVSF ���
 FU QSPVWFOU
RV۝BVDVO FOTFNCMF EF �� UVJMFT PV NPJOT O۝FTU BQ©SJPEJRVF <��>� -FVS DBMDVM EF UPVT MFT DBOEJEBUT EF UBJMMF �� ۠UPPL
BQQSPYJNBUJWFMZ POF ZFBS PO TFWFSBM IVOESFE DPSFT�ۡ $F RVJ ©UBJU DPOTJE©S© QBS QMVTJFVST DPNNF MB ੗O EF M۝IJTUPJSF B
TVTDJU© M۝JOU©SªU EF 4©CBTUJFO -BCC©   TPO BSSJW©F BV -B#3* BV QSJOUFNQT �����

-BCC© B E©DPVWFSU RVF MFT QBWBHFT EF +FBOEFM�3BP TPOU FTTFOUJFMMFNFOU MF DPEBHF E۝VOF BDUJPO EF Z2 BHJTTBOU
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'९७ॻॸ५ ��� ۗ %FQVJT ����
 OPVT TBWPOT RVF MFT QBWBHFT EV QMBO BWFD DFT �� UVJMFT EF +FBOEFM�3BP FYJTUFOU FU TPOU
UPVT OPO Q©SJPEJRVFT� 0O TBJU NBJOUFOBOU RV۝JMT TPOU PCUFOVT QBS MF DPEBHF EF EFVY SPUBUJPOT JSSBUJPOOFMMFT TVS VO
UPSF EF EJNFOTJPO ��

QBS USBOTMBUJPOT TVS MF UPSF R2/� P¹ � FTU MF S©TFBV FOHFOES© QBS MFT DPNCJOBJTPOT MJO©BJSFT FOUJ¨SFT EFT WFDUFVST
(', 0) FU (1,'+ 3) P¹ ' = 1+

p
5

2 FTU MF OPNCSF E۝PS� -F DPEBHF FTU E©੗OJ WJB VOF QBSUJUJPO EV UPSF R2/� FO QPMZ�
HPOFT JOEFY©T QBS MFT FOUJFST EF M۝FOTFNCMF {0, 1, 2, . . . , 10} FO DPSSFTQPOEBODF BWFD MFT �� UVJMFT EF +FBOEFM�3BP�
-B QSFVWF EF DF S©TVMUBU FTU EJਖ਼DJMF� &MMF B ©U© E©DPVQ©F FO � BSUJDMFT <��
 ��
 ��
 ��> FU B O©DFTTJU© M۝BKPVU EF
OPVWFBVY NPEVMFT EBOT MF QBDLBHF PQUJPOOFM bH�##2 <��> CBT© TVS MF MPHJDJFM MJCSF 4BHF.BUI� -F S©TVMUBU T۝JOTQJSF
FU H©O©SBMJTF EFT S©TVMUBUT GPOEBNFOUBVY FO EZOBNJRVF TZNCPMJRVF EPOU MF UI©PS¨NF EF .PSTF�)FEMVOE TVS MFT
NPUT TUVSNJFOT <��>
 M۝FYJTUFODF EFT QBSUJUJPOT EF .BSLPW E©DSJWBOU MFT BVUPNPSQIJTNFT IZQFSCPMJRVFT EV UPSF <�

��
 ��> FU MB QSFNJ¨SF EFTDSJQUJPO EF MB GSBDUBMF EF 3BV[Z <��>�

⌅ 1IZTJRVF $PNCJOBUPJSF � NPE¨MFT EF UFOTFVST BM©BUPJSFT FU DBSUFT �%� -F SFDSVUFNFOU 13 E۝"ESJBO 5BOBTB FO ���� B
BNFO© VO SFOGPSDFNFOU JNQPSUBOU EF M۝BDUJWJU© EF SFDIFSDIF FO QIZTJRVF DPNCJOBUPJSF EF M۝©RVJQF
 OPUBNNFOU
EBOT MF EPNBJOF EFT UFOTFVST BM©BUPJSFT FU EFT DBSUFT �%�

-FT NPE¨MFT EF UFOTFVST BM©BUPJSFT QFVWFOU ªUSF WVT DPNNF VOF H©O©SBMJTBUJPO OBUVSFMMF EF NPE¨MFT EF NBUSJDFT
BM©BUPJSFT
 RVJ POU ©U© JOUFOTJWFNFOU ©UVEJ©T EBOT MFT EFSOJ¨SFT E©DFOOJFT QBS EFT QSPCBCJMJTUFT
 EFT QIZTJDJFOT
NBUI©NBUJDJFOT NBJT BVTTJ EFT DPNCJOBUPSJTUFT 	FO MJFO BWFD MF DPNQUBHF EF DBSUFT DPNCJOBUPJSFT ۘ WPJS QBS
FYFNQMF ;WPOLJOF <��>
�

-FT NPE¨MFT EF NBUSJDFT BM©BUPJSFT QFVWFOU ªUSF WVT DPNNF EFT UI©PSJFT RVBOUJRVFT EF DIBNQT FU
 EBOT DF DBT

PO MFVS BTTPDJF E۝VOF GB§PO DBOPOJRVF EF HSBQIFT EF 'FZONBO
 RVJ TPOU EFT HSBQIFT   SVCBO PV EFT DBSUFT� 1PVS
MFT NPE¨MFT EF UFOTFVST BM©BUPJSFT
 MFT HSBQIFT EF 'FZONBO TPOU BJOTJ EFT DBSUFT �%
 H©O©SBMJTBUJPO OBUVSFMMF EFT

�� �� #JMBO



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

DBSUFT�
5BOBTB FU $BSSP[[B <��> 	QPTU�EPD BV -B#3* FO ���������
 POU BJOTJ ©UVEJ© FO E©UBJM MF E©WFMPQQFNFOU BTZNQUP�

UJRVF FO 1/N 
 N ©UBOU MB UBJMMF EV UFOTFVS
 E۝VO NPE¨MF EF UFOTFVST EPOU MB DMBTTF EF HSBQIFT EF 'FZONBO FTU QMVT
MBSHF RVF MB DMBTTF EF HSBQIFT EF 'FZONBO EF NPE¨MFT EF UFOTFVST QS©D©EFNNFOU DPOOVT 	WPJS MF MJWSF <��>
�

&O ����
 8J॒FO B SFMJ© MFT NPE¨MFT EF UFOTFVST   VO NPE¨MF VUJMJT© EBOT MB QIZTJRVF EFT USPVT OPJST
 MF NPE¨MF
EF 4BDIEFW�:F�,JUBFW 	4:,
� 4VJUF   DF॒F E©DPVWFSUF
 QMVTJFVST ©UVEFT DPNCJOBUPJSFT EF EJ੖©SFOUT NPE¨MFT EF
UFOTFVST EF UZQF 4:, PO ©U© GBJUFT QBS 5BOBTB
 -JPOOJ 	QPTU�EPD BV -B#3*
 FU 'VTZ 	-*9
 <��>
 PV CJFO QBS 5BOBTB

/BEPS 	TUBHJBJSF BV -B#3*
 FU #PO[PN 	-*1/
 <��>
 <��>�

⌅ �UVEF EV UBT EF TBCMF� &O QIZTJRVF TUBUJTUJRVF
 DPNCJOBUPJSF
 FU UI©PSJF EFT QSPCBCJMJU©T
 MF NPE¨MF EV UBT EF TBCMF
QPQVMBSJT© QBS %IBS <��> FTU VO NPE¨MF EF EJ੖VTJPO TVS VO HSBQIF � EFT HSBJOT TPOU BKPVU©T TVDDFTTJWFNFOU TVS
EFT TPNNFUT QSJT BV IBTBSE� -PSTRV۝VO TPNNFU DPOUJFOU VO OPNCSF EF HSBJOT E©QBTTBOU TPO EFHS©
 JM EFWJFOU
JOTUBCMF
 T۝©CPVMF
 FU FOWPJF VO HSBJO   DIBDVO EF TFT WPJTJOT
 RVJ   MFVS UPVS QFVWFOU EFWFOJS JOTUBCMFT FU T۝©CPVMFS۪
6O TPNNFU BCTPSCBOU MFT HSBJOT RV۝JM SF§PJU BTTVSF VOF DFSUBJOF TUBCJMJU©   DF TZTU¨NF� %IBS B E©NPOUS© RV۝FO
S©HJNF BTZNQUPUJRVF
 MF OPNCSF E۝©UBUT QPTTJCMFT EF DF TZTU¨NF 	©UBUT EJUT S©DVSSFOUT
 DP¯ODJEF BWFD MF OPNCSF
E۝BSCSFT DPVWSBOUT EV HSBQIF DPOTJE©S© � TPVT EFT IZQPUI¨TFT US¨T H©O©SBMFT TVS MF NPE¨MF E۝BSSJW©F EF HSBJOT
 MB
MPJ JOWBSJBOUF FTU VOJGPSNF� -F MJFO BWFD MFT BSCSFT DPVWSBOUT TF SBਖ਼OF DBS MB EJTUSJCVUJPO EV OPNCSF EF HSBJOT TVS
MFT ©UBUT S©DVSSFOUT DP®ODJEF BWFD VOF ©WBMVBUJPO QBSUJFMMF EV QPMZO´NF EF 5V॒F EV HSBQIF� $FT EFSOJ¨SFT BOO©FT

USPJT QSJODJQBMFT EJSFDUJPOT EF SFDIFSDIF DPODFSOBOU MF NPE¨MF EV UBT EF TBCMF POU ©U© QPVSTVJWJFT EBOT MF UI¨NF �

ۗ "TQFDUT BMH©CSJRVFT � FO ����
 #BLFS FU /PSJOF <��> POU QSPQPT© VO BOBMPHVF QPVS MFT HSBQIFT E۝VO UI©PS¨NF
EF 3JFNBOO�3PDI D©M¨CSF FO H©PN©USJF BMH©CSJRVF SFQPTBOU TVS VO DFSUBJO QBSBN¨USF EV NPE¨MF EV UBT EF TBCMF

MF SBOH
 EPOU MF DBMDVM FTU /1�DPNQMFU <��>� $PSJ FU -F #PSHOF <��> POU QSPQPT© EF OPVWFMMFT QSFVWFT EF DFSUBJOT
EF DFT S©TVMUBUT 	SFQSJTFT EBOT MF MJWSF EF ,MJWBOT <��> OPUBNNFOU
 � EBOT MF DBT EFT HSBQIFT DPNQMFUT
 PO USPVWF
BVTTJ EBOT <��> VO BMHPSJUINF EF DPNQMFYJU© BSJUIN©UJRVF MJO©BJSF QPVS MF DBMDVM EV SBOH
 BJOTJ RVF MF DBMDVM E۝VOF
T©SJF H©O©SBUSJDF E©DSJWBOU MB EJTUSJCVUJPO KPJOUF EV SBOH
 EV OPNCSF EF HSBJOT FU EV OPNCSF EF TPNNFUT TVS MFT
©UBUT S©DVSSFOUT� &O DPMMBCPSBUJPO BWFD %۝"EEFSJP 	6OJWFSTJU© -JCSF EF #SVYFMMFT

 -F #PSHOF <��> B ©UFOEV DFT
S©TVMUBUT BV DBT EFT HSBQIFT CJQBSUJT 	USBWBVY BZBOU EPOO© MJFV   DFSUBJOFT ©UVEFT VMU©SJFVSFT <��>
 <��>
� %۝BVUSFT
DPOUSJCVUJPOT DPODFSOBOU MFT BTQFDUT BMH©CSJRVFT EV NPE¨MF EV UBT EF TBCMF PCUFOVT QBS EFT NFNCSFT EF M۝©RVJQF
QFVWFOU ªUSF USPVW©FT EBOT MFT BSUJDMFT E۝"WBM FU -F #PSHOF FU MFVST DPBVUFVST <�>
 <�>
<�>�

ۗ $POTUSVDUJPO E۝BOBMPHVF TVS MFT HSBQIFT JO੗OJT � JM Z B QMVTJFVST NBOJ¨SFT EF E©੗OJS MF UBT EF TBCMF TVS MFT
HSBQIFT JO੗OJT DPNNF Z2
 TFMPO RVF M۝PO BKPVUF EFT TPNNFUT BCTPSCBOUT
 RVF M۝PO QBSUF EF DPO੗HVSBUJPO WJEF
 RVF
M۝PO BKPVUF UPVKPVST MFT HSBJOT BV NªNF FOESPJU
 FUD� %BOT TB UI¨TF FODBES©F QBS -F #PSHOF
 %FSZDLF <��> 	WPJS
BVTTJ <��>
 <��>
 E©੗OJU VO NPE¨MF DPI©SFOU QPVS MF S©TFBV DBSS© �% P¹ MF QVJUT FTU FOWPZ©   M۝JO੗OJ
 FU P¹ TFVMFT MFT
DPO੗HVSBUJPOT Q©SJPEJRVFT TPOU DPOTJE©S©FT � EBOT DF DBT
 EFT MJFOT QFVWFOU ªUSF GBJUT BWFD EFT GPSªUT DPVWSBOUFT
Q©SJPEJRVFT� %F OPNCSFVTFT QSPQSJ©U©T NBUI©NBUJRVFT TPOU NJTFT   KPVS � DFMB QFSNFU OPUBNNFOU
 EF QSPQPTFS
VOF E©੗OJUJPO k EV QPMZO´NF EF 5V॒F TVS VOF Q©SJPEF FU VOF PSJFOUBUJPO { 	%FSZDLF FU -F #PSHOF <��>
 BWFD VO
QVJUT QSPKFU©   M۝JO੗OJ TFMPO M۝PSJFOUBUJPO�

ۗ 6OF BVUSF QJTUF QPVSTVJWJF QBS -F #PSHOF DPODFSOF M۝VUJMJTBUJPO EF NPE¨MFT EF UBT EF TBCMF QPVS M۝BOBMZTF EF
TJNVMBUJPOT E۝©DPVMFNFOU EF ੘VJEF 	QSPKFU &/%&"3 ���������
 JOJUJBUJWFT USBOTWFSTFT FU JOUFSEJTDJQMJOBJSFT EV
$/34
�

(SBQIFT FU PQUJNJTBUJPO -F HSPVQF k (SBQIFT � 0QUJNJTBUJPO { DPNQUF �� NFNCSFT QFSNBOFOUT
 � QPTU�
EPDUPSBOU FU � EPDUPSBOUT� 4PO T©NJOBJSF IFCEPNBEBJSF B॒JSF VOF WJOHUBJOF EF QFSTPOOFT FO NPZFOOF
 FU C©O©੗DJF
E۝VOF DFSUBJOF WJTJCJMJU© BV OJWFBV EV MBCPSBUPJSF� %FQVJT MF DPO੗OFNFOU
 MF T©NJOBJSF T۝FTU USBOTQPT© FO MJHOF
 B
QMVT RVF EPVCM© FO F੖FDUJGT NPZFOT FU T۝FTU PDUSPZ© VOF WJTJCJMJU© JOUFSOBUJPOBMF BWFD QBS FYFNQMF EFT FYQPT©T EF
1BVM 4FZNPVS FU /PHB "MPO�

$IBQJUSF �� $PNCJOBUPJSF FU "MHPSJUINJRVF ��
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-FT SFDIFSDIFT EV UI¨NF QPSUFOU TVS MB UI©PSJF EFT HSBQIFT
 OPUBNNFOU TPVT M۝BOHMF EFT QSPCM¨NFT E۝PQUJNJTB�
UJPO� *M T۝BHJU UBOU E۝PCUFOJS EFT BMHPSJUINFT Fਖ਼DBDFT RVF EF E©HBHFS VOF NFJMMFVSF DPNQS©IFOTJPO EF MB TUSVDUVSF
EF DFSUBJOT HSBQIFT� &O EFIPST EF MFVS JOU©SªU QSPQSF
 MFT S©TVMUBUT EF DF UZQF TPOU TPVWFOU BVTTJ EFT PVUJMT   DPVSU
PV NPZFO UFSNF
 BV TFOT P¹ JMT QFVWFOU QFSNF॒SF EF S©EVJSF EJSFDUFNFOU E۝BVUSFT QSPCM¨NFT   EFT DBT QBSUJDVMJFST
ۗ TPJU FO JEFOUJ੗BOU JNN©EJBUFNFOU MFT DBT EJਖ਼DJMFT
 TPJU FO E©EVJTBOU RVF UPVU S©TVMUBU PCUFOV TVS VOF DFSUBJOF
TUSVDUVSF TJNQMF BVSB EFT DPOT©RVFODFT TVS UPVUF MB DMBTTF EF HSBQIFT DPOTJE©S©F�

-FT S©TVMUBUT EV HSPVQF BQQBSBJTTFOU FOUSF BVUSFT EBOT EFT KPVSOBVY UFMT RVF +PVSOBM PG UIF "$.
 +PVSOBM PG
$PNCJOBUPSJBM य़FPSZ 	TFSJFT " FU TFSJFT #

 "EWBODFT JO $PNCJOBUPSJDT
 $PNCJOBUPSJDT
 1SPCBCJMJUZ BOE $PN�
QVUJOH
 "$. 5SBOTBDUJPOT PO $PNQVUBUJPO य़FPSZ
 "$. 5SBOTBDUJPOT PO "MHPSJUINT
 &MFDUSPOJD +PVSOBM PG
$PNCJOBUPSJDT
 4*". +PVSOBM PO %JTDSFUF .BUIFNBUJDT
 +PVSOBM PG (SBQI य़FPSZ
 +PVSOBM PG $PNQVUFS BOE 4ZTUFN
4DJFODF
 "MHPSJUINJDB� 4J MFT QVCMJDBUJPOT FO BDUFT EF DPOG©SFODFT TPOU QMVT SBSFT EBOT OPUSF EPNBJOF
 OPVT OPUPOT
RVFMRVFT S©TVMUBUT QBSVT EBOT '0$4
 40%"
 45"$4
 &4"�

⌅ )PNPNPSQIJTNFT EF HSBQIFT TJHO©T� -۝©UVEF EFT IPNPNPSQIJTNFT EF HSBQIFT
 RVJ H©O©SBMJTFOU MB OPUJPO EF
DPMPSBUJPO QSPQSF
 FTU VO EPNBJOF EF SFDIFSDIF US¨T BDUJG FO UI©PSJF EFT HSBQIFT� -B OPUJPO EF HSBQIF TJHO© 	EPOU
DIBRVF BSªUF FTU QPSUFVTF E۝VO TJHOF
 QPTJUJG PV O©HBUJ৐
 B ©U© ©UVEJ©F E¨T MFT BOO©FT �� QBS 'SBOL )BSBSZ FO UBOU
RVF NPE¨MF EF DFSUBJOT UZQFT EF S©TFBVY TPDJBVY� $F O۝FTU QBS DPOUSF RVF US¨T S©DFNNFOU
 FO ����
 RVF MB OPUJPO
E۝IPNPNPSQIJTNF EF HSBQIFT TJHO©T FTU BQQBSVF
 EBOT VO QBQJFS OPO QVCMJ© EF #FSUSBOE (VFOJO�

/PUSF ©RVJQF T۝FTU JOU©SFTT©F   M۝©UVEF EF DFT IPNPNPSQIJTNFT E¨T MF E©CVU EFT BOO©FT ����
   M۝PDDBTJPO E۝VO
TUBHF QPTU�EPDUPSBM EF 3F[B /BTFSBTS 	NBJOUFOBOU $3 $/34   M۝*3*'
 1BSJT
� /PVT BWPOT QV BJOTJ QBSUJDJQFS EF
GB§PO US¨T BDUJWF BV E©WFMPQQFNFOU EF DF॒F UI©PSJF
 FO MJFO BWFD MB UI©PSJF EFT NJOFVST EF HSBQIFT TJHO©T
 NPUJW©F
QBS EJWFSTFT FYUFOTJPOT EV UI©PS¨NF EFT RVBUSF DPVMFVST � DPOKFDUVSF EF )BEXJHFS 	TVS MF MJFO FOUSF MF OPNCSF
DISPNBUJRVF FU MB QS©TFODF EF DFSUBJOT NJOFVST
 FU TPO FYUFOTJPO EJUF ۠JNQBJSFۡ QSPQPT©F QBS (FSBSET FU 4FZNPVS

DPOKFDUVSF EF (VFOJO FU /BTFSBTS 	TVS MFT IPNPNPSQIJTNFT EF HSBQIFT QMBOBJSFT WFST MFT DVCFT QSPKFDUJGT

 PV
DPOKFDUVSF EF 4FZNPVS 	TVS M۝JOEFY DISPNBUJRVF EFT NVMUJHSBQIFT QMBOBJSFT
 QBS FYFNQMF�

$F॒F ©UVEF FTU TPVUFOVF QBS MF QSPKFU "/3 )04*(3" 	"/3����$&�������
 ����ۗ����

 FO DPMMBCPSBUJPO BWFD
M۝*3*' 	1BSJT
 FU MF -*3.. 	.POUQFMMJFS

 FU VO QSPKFU CJMBU©SBM GSBODP�JOEJFO *'$". 	����ۗ����
�

⌅ 3FDPOटHVSBUJPO DPNCJOBUPJSF� "V MJFV EF DIFSDIFS VOF TPMVUJPO QPVS VOF JOTUBODF EPOO©F
 TVQQPTPOT RV۝VOF
TPMVUJPO FTU E©K  FO QMBDF� $FSUBJOT BTQFDUT EF M۝JOTUBODF 	PCKFDUJG
 DPOUSBJOUFT
 QFVWFOU ©WPMVFS BWFD MF UFNQT

TVSUPVU EBOT VO FOWJSPOOFNFOU EZOBNJRVF� %BOT DF DBT
 PO QFVU WPVMPJS SFDPO੗HVSFS MB TPMVUJPO FYJTUBOUF FO VOF
OPVWFMMF TPMVUJPO QMVT BEBQU©F� 1PVS EFT SBJTPOT QSBUJRVFT 	SFTTPVSDFT MJNJU©FT

 JM QFVU ªUSF O©DFTTBJSF E۝PQ©SFS
DF॒F USBOTGPSNBUJPO EF GB§PO HSBEV©F
 TBOT QFSESF MFT QSPQSJ©U©T WPVMVFT   VO TFVM JOTUBOU�

/PUSF HSPVQF T۝FTU JOU©SFTT©   MB SFDPO੗HVSBUJPO DPNCJOBUPJSF OPUBNNFOU EBOT MF DBESF EF MB DPMPSBUJPO EF
HSBQIFT� "WFD EFT DPMM¨HVFT EV MBCPSBUPJSF (�4$01 FU EF M۝VOJWFSTJU© EF %VSIBN
 OPVT BWPOT FO QBSUJDVMJFS NPOUS©
RVF TJ MF UI©PS¨NF EF #SPPLT HBSBOUJU M۝FYJTUFODF E۝VOF ��DPMPSBUJPO �
 UPVUFT MFT ��DPMPSBUJPOT E۝VO HSBQIF TPOU
©RVJWBMFOUFT   DIBOHFNFOUT EF ,FNQF QS¨T <��>� "WFD EFT DPMM¨HVFT EV -*3*4 FU EFT VOJWFSTJU©T EF 4FOEBJ
 5PLPIV
FU 5PLZP
 OPVT BWPOT ©HBMFNFOU ©UVEJ© MB DPNQMFYJU© BMHPSJUINJRVF EF DBMDVMFS VOF QMVT DPVSUF T©RVFODF EF
SFDPO੗HVSBUJPO EBOT DF DPOUFYUF <��>�

%BOT MF DBESF QMVT MJNJU© P¹ VO TFVM TPNNFU QFVU ªUSF SFDPMPS©   MB GPJT
 MFT ��DPMPSBUJPOT TPOU MPJO E۝ªUSF
©RVJWBMFOUFT� &O S©BMJU©
 NªNF BWFD VOF DPVMFVS EF QMVT
 JM FYJTUF TPVWFOU EFT (� + 1)�DPMPSBUJPOT k HFM©FT {

D۝FTU� �EJSF EFT DPMPSBUJPOT RVJ OF QFVWFOU ªUSF NPEJ੗©FT� "WFD EFT DPMM¨HVFT EF M۝6OJWFSTJU© 1PMZUFDIOJRVF EF
$BUBMPHOF FU EV (�4$01
 OPVT BWPOT ©UVEJ© MB QSPCBCJMJU© RV۝VOF DPMPSBUJPO BM©BUPJSF TPJU HFM©F <��>�

$F॒F ©UVEF FTU TPVUFOVF QBS MF QSPKFU "/3 (S3 	"/3����$&�������
 ����ۗ����

 QPSU©F BV (�4$01 	(SFOPCMF
�

⌅ 4USVDUVSF EFT HSBQIFT H©PN©USJRVFT� #FBVDPVQ EF QSPCM¨NFT EVST FO H©O©SBM POU EFT DPNQPSUFNFOUT JOU©SFTTBOUT
�� TBVG DBT US¨T TQ©DJ੗RVFT

�� �� #JMBO

https://www.irif.fr/~hosigra/
https://oc.g-scop.grenoble-inp.fr/grr/Main/HomePage


%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

MPSTRV۝JM TPOU SFTUSFJOUT   EFT HSBQIFT EJUT H©PN©USJRVFT
 D۝FTU� �EJSF EPOU MB TUSVDUVSF SFTQFDUF EFT DPOUSBJOUFT
E۝PSJHJOF H©PN©USJRVF� -۝FYFNQMF MF QMVT DPVSBOU FTU DFMVJ EFT HSBQIFT QMBOBJSFT
 RVJ SFTQFDUFOU MB DPOUSBJOUF
H©PN©USJRVF E۝ªUSF EFTTJOBCMF EBOT MF QMBO TBOT DSPJTFNFOU E۝BSªUFT� *MT QFVWFOU EF GB§PO ©RVJWBMFOUF ªUSF E©੗OJT
DPNNF MFT HSBQIFT SFQS©TFOUBCMFT DPNNF EFT DPOUBDUT EF DFSDMFT TVS MB QMBO ۗ DIBRVF TPNNFU ©UBOU VO DFSDMF FU
EFVY TPNNFUT ©UBOU BEKBDFOUT T۝JMT TPOU FO DPOUBDU TBOT TF TVQFSQPTFS�

-FT HSBQIFT EF EJTRVFT TPOU E©੗OJT EF GB§PO TJNJMBJSF � DIBRVF TPNNFU FTU VO EJTRVF EV QMBO FU EFVY TPNNFUT
TPOU BEKBDFOUT TJ MFT EJTRVFT DPSSFTQPOEBOUT T۝JOUFSTFDUFOU� $BMDVMFS VOF DMJRVF EF UBJMMF NBYJNBMF EBOT VO HSBQIF
FTU /1�EVS FO H©O©SBM� %BOT MF DBESF EFT HSBQIFT EF EJTRVFT
 MF QSPCM¨NF O۝FTU RVF DPOKFDUVS© ªUSF /1�EVS� "WFD
EFT DPMM¨HVFT EV (�4$01
 EF M۝*3*' FU EV -*1
 OPVT BWPOT QSPVW© RV۝JM ©UBJU FO SFWBODIF BQQSPYJNBCMF EF GB§PO
BSCJUSBJSFNFOU QS©DJTF EF GB§PO QPMZOPNJBMF <��> ۗ DF QPJOU FTU E©WFMPQQ© EBOT MFT GBJUT NBSRVBOUT 	QMVT CBT
�

4PVT VO BOHMF QMVT DPNCJOBUPJSF
 OPVT OPVT TPNNFT JOU©SFTT©T   EFT RVFTUJPOT EF QBSUJUJPOOFNFOU� 5PVU
IZQFSDVCF FTU QBSUJUJPOOBCMF FO DPQJFT JOEVJUFT E۝VO TPVT�HSBQIF
 QPVSWV TFVMFNFOU RVF DF EFSOJFS WJWF EBOT VOF
EJNFOTJPO TVਖ਼TBNNFOU QFUJUF QBS SBQQPSU   DFMMF EF M۝IZQFSDVCF� "WFD EFT DPMM¨HVFT EF M۝VOJWFSTJU© E۝0YGPSE

OPVT BWPOT H©O©SBMJT© DF S©TVMUBU BV DBT E۝VO UPSF EF CBTF QBJSF
 FU NPOUS© RV۝BVDVO S©TVMUBU EF DF UZQF O۝FTU
QPTTJCMF QPVS DFSUBJOFT MPOHVFVST EF CBTF <��>�

$F॒F ©UVEF FTU TPVUFOVF QBS MF QSPKFU "/3 %JTUBODJB 	"/3����$&�������
 ���������

 FO DPMMBCPSBUJPO BWFD MF
-*' 	.BSTFJMMF
 FU M۝*3*' 	1BSJT
�

⌅ (SBQIFT FU NBUSP¯EFT� -B OPUJPO EF NBUSP¯EF B ©U© JOUSPEVJUF DPNNF VO DBESF H©O©SBM FOHMPCBOU EJ੖©SFOUT
DPODFQUT E۝JOE©QFOEBODF
 QSPWFOBOU EF QMVTJFVST EPNBJOFT NBUI©NBUJRVFT
 UFMT RVF M۝BMH¨CSF MJO©BJSF
 MB UI©PSJF
EFT HSBQIFT PV MB H©PN©USJF�

6O NBUSP¯EF QFVU SFQS©TFOUFS MB TUSVDUVSF E۝VO HSBQIF EF QMVTJFVST GB§POT� *M FTU EPOD OBUVSFM EF SFHBSEFS
RVFMT QBSBN¨USFT FU JOWBSJBOUT E©੗OJT TVS MFT HSBQIFT QFVWFOU BWPJS VO ©RVJWBMFOU EBOT MF NPOEF EFT NBUSP¯EFT�

'SBOUJġFL ,BSEPġ
 FO DPMMBCPSBUJPO BWFD %BO ,S¡M۝
 "OJUB -JFCFOBV FU -VL¡ġ .BDI 	6OJWFSTJUZ PG 8BSXJDL


B QSPQPT© VOF H©O©SBMJTBUJPO EF MB OPUJPO EF USFF�EFQUI
 E©੗OJF QPVS MFT HSBQIFT
 BVY NBUSP¯EFT� *MT POU BJOTJ
E©੗OJ MB OPUJPO EF CSBODI�EFQUI 	QSPGPOEFVS�CSBODIFT
 E۝VO NBUSP¯EF
 VO QBSBN¨USF E©DSJWBOU MB DPNQMFYJU© EF MB
TUSVDUVSF EF DFMVJ�DJ� &O EFIPST EFT BQQMJDBUJPOT BMHPSJUINJRVFT
 DF OPVWFBV QBSBN¨USF FTU VUJMJT© QPVS ©UVEJFS MB
RVFTUJPO E۝FYJTUFODF EF MJNJUFT QPVS EFT TVJUFT DPOWFSHFOUFT EF NBUSP¯EFT�

.BSUIF #POBNZ FU 'SBOUJġFL ,BSEPġ
 FO DPMMBCPSBUJPO BWFD य़PNBT ,FMMZ
 1FUFS /FMTPO
 -VLF 1PTUMF 	6OJWFSTJUZ
PG 8BUFSMPP
 POU SFHBSE© RVFMMFT QSPQSJ©U©T EF MB DPMPSBUJPO EF HSBQIFT
 OPUBNNFOU EFT MJFOT FOUSF M۝BCTFODF EF
DFSUBJOT TPVT�HSBQIFT JOEVJUT FU MFT CPSOFT TVS MF OPNCSF DISPNBUJRVF
 QFVWFOU ªUSF ©HBMFNFOU H©O©SBMJT©FT BVY
NBUSP¯EFT� -B DPOKFDUVSF EF (Z¡SG¡T FU 4VNOFS <��> TUJQVMF RVF QPVS UPVU BSCSF T FU DMJRVF K 
 JM FYJTUF VO FOUJFS c
UFM RVF TJ G OF DPOUJFOU OJ T OJ K DPNNF TPVT�HSBQIF JOEVJU
 BMPST �(G)  c� "VUSFNFOU EJU
 FYDMVSF VO BSCSF
FU VOF DMJRVF TVਖ਼U QPVS CPSOFS MF OPNCSF DISPNBUJRVF QBS VOF DPOTUBOUF� -F OPVWFBV S©TVMUBU NPOUSF RVF MB
DPOKFDUVSF O۝FTU QBT WSBJF QPVS MFT NBUSP¯EFT
 NªNF TJ PO JOUFSEJU MFT BOBMPHVFT EF DMJRVF FU BSCSF MFT QMVT TJNQMFT �
DFQFOEBOU
 JM TVਖ਼U E۝BKPVUFS VOF USPJTJ¨NF SFTUSJDUJPO QPVS RV۝FMMF EFWJFOOF WSBJF�

7PJDJ VOF DPMMFDUJPO EF GBJUT NBSRVBOUT QPVS M۝©RVJQF $PNC"MHP TVS MB Q©SJPEF ����������

'BJU NBSRVBOU �MFDUJPO EF .JSFJMMF #PVTRVFU�.©MPV   Mڼ"DBE©NJF EFT TDJFODFT 	����
�
.JSFJMMF #PVTRVFU�.©MPV FTU NFNCSF EV UI¨NF $PNCJOBUPJSF ©OVN©SBUJWF FU BMH©CSJRVF BV TFJO EF M۝©RVJQF

$PNC"MHP
 P¹ FMMF E©WFMPQQF EFT SFDIFSDIFT QSJODJQBMFNFOU DFOUS©FT TVS MB DPNCJOBUPJSF ©OVN©SBUJWF� -۝FOTFNCMF
EF TFT DPOUSJCVUJPOT   DF॒F EJTDJQMJOF FTU DPOTJE©SBCMF � FMMF B QVCMJ© EFT USBWBVY SFNBSRV©T DPODFSOBOU MB QMVQBSU
EFT PCKFUT E۝©UVEF EF MB DPNCJOBUPJSF
 NBJT BVTTJ   TFT GSPOUJ¨SFT
 OPUBNNFOU FO QIZTJRVF TUBUJTUJRVF
 UI©PSJF EFT
QSPCBCJMJU©T۪

-۝VO EFT QPJOUT TBJMMBOUT EF TFT USBWBVY FTU TB EFYU©SJU© QPVS E۝VOF QBSU
 DBSBDU©SJTFS MFT T©SJFT H©O©SBUSJDFT

$IBQJUSF �� $PNCJOBUPJSF FU "MHPSJUINJRVF ��

https://distancia.lis-lab.fr/index.php?n=Main.HomePage


%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

©UVEJ©FT   M۝BJEF E۝©RVBUJPOT GPODUJPOOFMMFT 	MF DBMDVM EF T©SJFT H©O©SBUSJDFT FTU M۝VO EFT (SBBM EV DPNCJOBUPSJTUF
 FU
E۝BVUSF QBSU
 MB NJTF BV QPJOU EF N©UIPEFT BMH©CSJRVFT QFSNF॒BOU MB S©TPMVUJPO EF DFT ©RVBUJPOT GPODUJPOOFMMFT�

/PVT TPVIBJUPOT NBJOUFOBOU E©UBJMMFS RVBUSF S©TVMUBUT EF SFDIFSDIF QBSUJDVMJFST�

'BJU NBSRVBOU "EKBDFODZ -BCFMMJOH GPS 1MBOBS (SBQIT 	BOE #FZPOE

 7� %VKNPWJD
 -� &TQFSFU
 $� (BWPJMMF
 (� +PSFU

1� .JDFL
 1� .PSJO 	'0$4 ����
�

$FU BSUJDMF EPOOF VOF OPVWFMMF SFQS©TFOUBUJPO JNQMJDJUF EFT HSBQIFT QMBOBJSFT� /PVT NPOUSPOT RV۝JM FTU QPTTJCMF
©UJRVFUFS MFT TPNNFUT EF UPVU HSBQIF QMBOBJSF EF UBJMMF n QBS EFT ©UJRVF॒FT EF (1 + o(1)) MPHn CJUT�TPNNFU EF
TPSUF RVF M۝BEKBDFODF FOUSF EFVY TPNNFUT QFVU ªUSF E©UFSNJO©F TFVMFNFOU   QBSUJS EFT ©UJRVF॒FT EFT EFVY TPNNFUT�
$F॒F CPSOF BTZNQUPUJRVFNFOU PQUJNBMF
 SFDIFSDI©F EFQVJT MFT BOO©FT ����
 JNQMJRVF M۝FYJTUFODF E۝VO HSBQIF EF
n
1+o(1) TPNNFUT DPOUFOBOU UPVT MFT HSBQIFT QMBOBJSFT EF UBJMMF n DPNNF TPVT�HSBQIF JOEVJU�

'BJU NBSRVBOU &15"4 GPS .BY $MJRVF PO %JTLT BOE 6OJU #BMMT
 .� #POBNZ
 �� #POOFU
 /� #PVTRVFU
 1� $IBSCJU
 4�
य़PNBTT© 	'0$4 ����
�

$BMDVMFS MB UBJMMF NBYJNBMF E۝VOF DMJRVF EBOT VO HSBQIF FTU VO QSPCM¨NF /1�EVS
 Z DPNQSJT TJ PO DIFSDIF
VOJRVFNFOU VOF BQQSPYJNBUJPO NªNF HSPTTJ¨SF� %BOT MF DBT EF HSBQIFT DPSSFTQPOEBOU   M۝JOUFSTFDUJPO EF EJTRVFT
EBOT MF QMBO
 MB TUSVDUVSF H©PN©USJRVF TPVT�KBDFOUF QFSNFU EF DBMDVMFS VOF ��BQQSPYJNBUJPO FO UFNQT QPMZOPNJBM
	"NC¼IM FU 8BHOFS ����
� 0CUFOJS NªNF VOF �������BQQSPYJNBUJPO EBOT DF DBESF SFTUBJU VO E©੗ EF UBJMMF EFQVJT�
&O KBOWJFS ����
 .BSUIF #POBNZ BWFD EFT DPMM¨HVFT EF (SFOPCMF
 -ZPO FU 1BSJT 	�EPVBSE #POOFU
 /JDPMBT #PVTRVFU

1JFSSF $IBSCJU
 FU 4U©QIBO य़PNBTT©
 RV۝FO BVHNFOUBOU M۝FYQPTBOU EV QPMZO´NF
 JM ©UBJU QPTTJCMF EF SFNQMBDFS �
QBS O۝JNQPSUF RVFMMF DPOTUBOUF TUSJDUFNFOU TVQ©SJFVSF   �� $FT USBWBVY POU GBJU M۝PCKFU E۝VOF QVCMJDBUJPO   '0$4
���� FU TPOU EJTQPOJCMFT JDJ � I॒QT���BSYJW�PSH�BCT�����������

'BJU NBSRVBOU %JTUSJCVUFE DPMPSJOH JO TQBSTF HSBQIT XJUI GFXFS DPMPST
 1� "CPVMLFS
 .� #POBNZ
 /� #PVTRVFU
 -�
&TQFSFU 	10%$ ����
� %۝BQS¨T MF UI©PS¨NF EFT � DPVMFVST
 UPVU HSBQIF QMBOBJSF FTU ��DPMPSBCMF� *OU©SFTTPOT�OPVT
  VOF WFSTJPO EJTUSJCV©F EF DF UI©PS¨NF
 P¹ DIBRVF TPNNFU EPJU DIPJTJS TB QSPQSF DPVMFVS
 FO Q ©UBQFT EBOT MF
NPE¨MF -0$"- 	JOGPSNFMMFNFOU
 FO DPOOBJTTBOU MB TUSVDUVSF EV HSBQIF   EJTUBODF Q EF MVJ
� -F UI©PS¨NF EFT
RVBUSF DPVMFVST
 SFGPSNVM©
 EJU RVF TJ Q FTU BV NPJOT MF OPNCSF O EF TPNNFUT 	EPOD DIBRVF TPNNFU DPOOB®U UPVU
MF HSBQIF

 BMPST PO QFVU E©੗OJS VO QSPUPDPMF S©TVMUBOU FO VOF ��DPMPSBUJPO� $۝FTU FO SFWBODIF JNQPTTJCMF TJ Q
FTU TPVT�MJO©BJSF QBS SBQQPSU   O� &O ����
 (PMECFSH
 1MPULJO
 FU 4IBOOPO POU NPOUS© RV۝JM TVਖ਼TBJU RVF Q TPJU
	BV NPJOT
 QPMZMPHBSJUINJRVF FO O QPVS RV۝PO QVJTTF E©੗OJS VO QSPUPDPMF S©TVMUBOU FO VOF ��DPMPSBUJPO� .BSUIF
#POBNZ
 FO DPMMBCPSBUJPO BWFD 1JFSSF "CPVMLFS
 /JDPMBT #PVTRVFU FU -PVJT &TQFSFU
 B E©੗OJ VO QSPUPDPMF S©TVMUBOU
FO VOF ��DPMPSBUJPO <�>�

'BJU NBSRVBOU %FUFSNJOJTUJD -FBEFS &MFDUJPO 5BLFT⇥(D+ MPHn) #JU 3PVOET
 "� $BTUFJHUT
 :� .©UJWJFS
 +�.� 3PCTPO

"� ;FNNBSJ
 "MHPSJUINJDB 	4QSJOHFS

 7PM� ��
 *TTVF �
 ���������
 ����� *M T۝BHJU EF MB S©TPMVUJPO E۝VOF WJFMMF RVFTUJPO
FO BMHPSJUINJRVF EJTUSJCV©F� *MT POU DBSBDU©SJT© ੗OFNFOU 	QPVS MB QSFNJ¨SF GPJT
 MB DPNQMFYJU© EV QSPCM¨NF EF
M۝©MFDUJPO E©UFSNJOJTUF EBOT MFT S©TFBVY BWFD JEFOUJ੗BOUT� -B DPNNVOBVU© QFOTBJU KVTRV۝  QS©TFOU RV۝JM ©UBJU
JNQPTTJCMF E۝ªUSF   MB GPJT PQUJNBM FO UFNQT FU FO OPNCSF EF NFTTBHFT QPVS DF QSPCM¨NF
 NBJT DF॒F JNQSFTTJPO
WFOBJU EF M۝VUJMJTBUJPO EF NFTTBHFT EF UBJMMF MPHBSJUINJRVF� &O DPOTJE©SBOU EF QMVT QFUJUT NFTTBHFT 	EF UBJMMF
DPOTUBOUF

 JMT POU PCUFOV VO BMHPSJUINF RVJ QVMW©SJTF MB DPNQMFYJU© DPOOVF EF M۝©MFDUJPO 	RVJ QBTTF EF O(D MPHn)

P¹ D FTU MF EJBN¨USF
   O(D + MPHn) 
� *MT POU ©HBMFNFOU NPOUS© RVF M۝PSESF EF MB CPSOF JOG©SJFVSF PCUFOVF FTU
©RVJWBMFOUF BV DP»U EF MFVS BMHPSJUINF
 DIBSBDU©SJTBOU BJOTJ MB DPNQMFYJU© JOUSJOT¨RVF EF DF॒F WBSJBOUF EF M۝©MFDUJPO
	EBOT MF DBT H©O©SBM
 � JM T۝BHJU E۝VO QSPCM¨NF US¨T ©UVEJ© EFQVJT VOF USFOUBJOF E۝BOO©FT�

�� �� #JMBO
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��� 0SHBOJTBUJPO FU WJF EF MÔ¦RVJQF

����� 1JMPUBHF
 BOJNBUJPO
 PSHBOJTBUJPO EF MÔ¦RVJQF

-B QPMJUJRVF TDJFOUJ੗RVF EF M۝©RVJQF QFVU TF S©TVNFS FO RVFMRVFT TMPHBOT � TPVUFOJS UPVT MFT DPMM¨HVFT RVFMMF
RVF TPJU MFVS JOJUJBUJWF PV EFNBOEF
 GBWPSJTFS MFT ©DIBOHFT JOUFSOFT BWFD M۝PSHBOJTBUJPO EF OPNCSFVY FYQPT©T
OPUBNNFOU
 FU FYUFSOFT
 BWFD M۝JODJUBUJPO   QSP੗UFS EFT EJTQPTJUJGT E۝JOWJUBUJPOT 	NPJT JOWJU©T
 T©NJOBJSFT
 NJT FO
QMBDF QBS M۝VOJWFSTJU© FU MF MBCPSBUPJSF� -FT UI©NBUJRVFT EF SFDIFSDIF OF TPOU KBNBJT JNQPT©FT
 NBJT M۝PQQPSUVOJU©
EF T۝PVWSJS WFST EF OPVWFBVY EPNBJOFT EF SFDIFSDIF FTU EJTDVU©F FO JOUFSOF
 BWFD QBSGPJT
 MB NJTF FO QMBDF EF
HSPVQFT EF USBWBJM E©EJ©T DPNNF E©K  EJTDVU© QMVT IBVU�

$PNC"MHP B NJT FO QMBDF VO CVSFBV E۝©RVJQF DPOTUJUV© EF � NFNCSFT 	� QBS UI¨NF
 FO ���� � MF CVU SFDIFSDI©
FTU EF SFOESF QMVT USBOTQBSFOUT FU QMVT KVTUFT MFT EJ੖©SFOUT BSCJUSBHFT RVF MB EJSFDUJPO E۝©RVJQF EPJU GBJSF
 DPODFSOBOU
MFT QBSUBHFT EF SFTTPVSDFT OPUBNNFOU 	QBS FYFNQMF
 QPVS MB E©੗OJUJPO EFT QSP੗MT EF QPTUF
 EFT QPTUFT E۝"5&3
 EFT
CPVSTFT EF UI¨TF
 FUD�
� -۝VO EFT PCKFDUJGT JNQPSUBOUT EV CVSFBV FTU EF QS©TFSWFS MB CPOOF BNCJBODF FU MB DPI©TJPO
EF M۝©RVJQF FO HBSBOUJTTBOU VOF ©RVJU© FOUSF MFT DPMM¨HVFT�

$IBRVF BOO©F EFQVJT ����
 FO QMVT EFT S©VOJPOT IBCJUVFMMFT
 M۝©RVJQF PSHBOJTF VOF S©VOJPO TVS VOF KPVSO©F

BWFD FYQPT©T TDJFOUJ੗RVFT MF NBUJO 	EF NFNCSFT EF M۝©RVJQF

 QJRVF�OJRVF   NJEJ
 FU k S©VOJPO BENJOJTUSBUJWF FU
QSPTQFDUJWF { M۝BQS¨T�NJEJ�

-FT OPNCSFVTFT BOJNBUJPOT BV TFJO EF M۝©RVJQF QFSNF॒FOU EF NVMUJQMFT SFODPOUSFT FOUSF TFT NFNCSFT
 FU EFT
PDDBTJPOT QPVS UPVT
 OPUBNNFOU QPVS MFT EPDUPSBOUT
 EF QS©TFOUFS EFT USBWBVY EF SFDIFSDIF�

#JCMJPHSBQIJF

<�> 1JFSSF "२ॵॻॲॱ५ॸ
 .BSUIF #ॵॴ१ॳॿ
 /JDPMBT #ॵॻॹধ५ॺ
 BOE -PVJT &ॹॶ५ॸ५ॺ� ۠%JTUSJCVUFE DPMPSJOH
JO TQBSTF HSBQIT XJUI GFXFS DPMPST�ۡ *O� 1SPDFFEJOHT PG UIF ���� "$. 4ZNQPTJVN PO 1SJODJQMFT PG
%JTUSJCVUFE $PNQVUJOH 	10%$
� ����
 QQ� ���ۗ����

<�> 3PZ -� "४ॲ५ॸ BOE #FOKBNJO8५९ॹॹ� 4JNJMBSJUZ PG BVUPNPSQIJTNT PG UIF UPSVT� .FNPJST PG UIF "NFSJDBO
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%BOT MF OPVWFM PSHBOJHSBNNF EV -B#3*
 M۝©RVJQF $PNC"MHP WB EFWFOJS MF %©QBSUFNFOU $PNC"MHP
 FU MFT USPJT
UI¨NFT EFWJFOESPOU USPJT ©RVJQFT EF SFDIFSDIF �
ۗ "MHPSJUINJRVF EJTUSJCV©F
ۗ $PNCJOBUPJSF FU JOUFSBDUJPOT 	DIBOHFNFOU EF E©OPNJOBUJPO

ۗ (SBQIFT FU PQUJNJTBUJPO

1SPKFU EV E¦QBSUFNFOU $PNC"MHP

$FT EFSOJ¨SFT BOO©FT
 MB DPI©TJPO EF M۝©RVJQF $PNC"MHP B ©U© SFOGPSD©F QBS EJ੖©SFOUFT JOJUJBUJWFT 	S©VOJPOT
E۝©RVJQF BWFD FYQPT©T
 NPNFOUT EF DPOWJWJBMJU©
 PSHBOJTBUJPO EF OPNCSFVY HSPVQFT EF USBWBJM BWFD PSBUFVST
PSJHJOBJSFT EF EJ੖©SFOUT UI¨NFT
 � MF S´MF DFOUSBM EFT HSPVQFT EF USBWBJM UI©NBUJRVFT k BMHPSJUINJRVF EJTUSJCV©F {

k DPNCJOBUPJSF ©OVN©SBUJWF FU BMH©CSJRVF {
 FU k HSBQIFT FU PQUJNJTBUJPO { RVJ UPVU FO ©UBOU PVWFSUT   UPVT

S©W¨MFOU EFT DFOUSFT E۝JOU©SªUT SFMBUJWFNFOU EJTKPJOUT
 GPOU RV۝JM OPVT B TFNCM© PQQPSUVO EF QS©TFSWFS MB EJWJTJPO
k BENJOJTUSBUJWF { BDUVFMMF
 UPVU FO SFOPVWFMBOU MFT UI¨NFT EF SFDIFSDIF EF DIBDVOF EF TFT DPNQPTBOUFT�

-۝©RVJQF BDUVFMMF B JEFOUJ੗© QMVTJFVST EPNBJOFT EF SFDIFSDIF RV۝FMMF TPVIBJUF BQQSPGPOEJS MPST EFT BOO©FT  
WFOJS � DF TFSPOU EPOD EFT UI¨NFT OBUVSFMMFNFOU USBOTWFSTBVY BVY USPJT ©RVJQFT RVJ DPNQPTFSPOU MF E©QBSUFNFOU
$PNC"MHP�

⌅ $PNC"MHP TPVIBJUF TF SFOGPSDFS FO JOGPSNBUJRVF RVBOUJRVF� -FT DPNQ©UFODFT EF $PNC"MHP EBOT DF EPNBJOF
TPOU FODPSF NPEFTUFT � EFT DPVST TPOU EJTQFOT©T QBS USPJT EF TFT NFNCSFT 	$� (BWPJMMF
 :� -F #PSHOF FU "� 5BOBTB


  MB GPJT   M۝VOJWFSTJU© EF #PSEFBVY FU   M۝&/4&*3#
 FU VOF UI¨TF Z B ©U© TPVUFOVF 	(� ,BDIJHBS
� 6O HSPVQF EF
USBWBJM UPVU S©DFOU 	:� -F #PSHOF FU 4� %BSUPJT
 PSHBOJTF DF॒F BDUJWJU© BV TFJO EV MBCPSBUPJSF
 OPUBNNFOU BWFD
DFSUBJOT NFNCSFT EF .' � QPVS M۝JOTUBOU DF HSPVQF EF USBWBJM B QSJODJQBMFNFOU DIFSDI©   FYQMJRVFS MFT GPOEFNFOUT
UI©PSJRVFT EF M۝JOGPSNBUJRVF RVBOUJRVF FU MFT BMHPSJUINFT RVBOUJRVFT IJTUPSJRVFT�

-F GVUVS E©QBSUFNFOU $PNC"MHP FOUFOE JOUFOTJ੗FS TFT F੖PSUT EBOT DF EPNBJOF
 QSJODJQBMFNFOU EBOT M۝BMHPSJUI�
NJRVF RVBOUJRVF RVJ DPOTJTUF   NF॒SF BV QPJOU FU BOBMZTFS EFT BMHPSJUINFT VUJMJTBOU EFT SFTTPVSDFT RVBOUJRVFT
 MFT
GBNFVY RVCJUT FU QPSUFT RVBOUJRVFT�

-FT QSJODJQBMFT RVFTUJPOT RVF $PNC"MHP TPVIBJUF JOWFTUJS TPOU US¨T PVWFSUFT � DPNNFOU VUJMJTFS MFT SFTTPVSDFT
RVBOUJRVFT FO BMHPSJUINJRVF EJTUSJCV©F 1FVU�PO VUJMJTFS EFT BMHPSJUINFT RVBOUJRVFT QPVS DBMDVMFS EFT RVBOUJU©T
JNQPSUBOUFT EF MB DPNCJOBUPJSF  1FVU�PO E©੗OJS EFT BOBMPHVFT RVBOUJRVFT QFSUJOFOUT BVY PCKFUT DPNCJOBUPJSFT  *M

$IBQJUSF �� $PNCJOBUPJSF FU "MHPSJUINJRVF ��
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FYJTUF E©K 
 FO F੖FU
 EFT BOBMPHVFT BVY NBSDIFT BM©BUPJSFT FU BV OPNCSF DISPNBUJRVF�
-۝JOGPSNBUJRVF RVBOUJRVF BQQPSUF EF OPVWFBVY PVUJMT QMVT QVJTTBOUT RVF MFT PVUJMT DMBTTJRVFT
 OPO QBT EF

NBOJ¨SF H©O©SJRVF
 NBJT QMVU´U EBOT EFT DBT QBSUJDVMJFST� &MMF SFQPTF TVS MFT QSPQSJ©U©T EF TVQFSQPTJUJPO FU JOUSJDB�
UJPO EFT QBSUJDVMFT QIZTJRVFT
 QFSNF॒BOU EF TUPDLFS FU NBOJQVMFS VO OPNCSF FYQPOFOUJFM E۝©UBUT TVS VO OPNCSF
MJO©BJSF EF RVCJUT� *M FTU UFOUBOU EF GBJSF MF QBSBMM¨MF BWFD MFT T©SJFT H©O©SBUSJDFT PNOJQS©TFOUFT FO DPNCJOBUPJSF
 RVJ
TPOU VUJMJT©FT ©HBMFNFOU QPVS NBOJQVMFS TPVT MB GPSNF E۝VOF T©SJF GPSNFMMF UPVT MFT ©UBUT QPTTJCMFT E۝VOF DMBTTF
DPNCJOBUPJSF� -۝©RVJQF $PNCJOBUPJSF FU *OUFSBDUJPOT TPVIBJUF NJFVY DPNQSFOESF TJ DF॒F BOBMPHJF QFVU QFSNF॒SF
  DFT EJTDJQMJOFT EF TF GFSUJMJTFS M۝VOF M۝BVUSF � FTU�JM QPTTJCMF E۝VUJMJTFS MFT T©SJFT H©O©SBUSJDFT QPVS BOBMZTFS EFT
BMHPSJUINFT RVBOUJRVFT
 DPNNF §B B ©U© MF DBT QPVS MFT BMHPSJUINFT DMBTTJRVFT FO SFUPVS
 FYJTUF�U�JM EFT BMHPSJUINFT
RVBOUJRVFT QFSNF॒BOU EF E©OPNCSFS Fਖ਼DBDFNFOU DFSUBJOFT TUSVDUVSFT DPNCJOBUPJSFT  

&O BMHPSJUINJRVF EJTUSJCV©F
 MB RVFTUJPO GPOEBNFOUBMF FTU MB TVJWBOUF � ©UBOU EPOO© VO HSPVQF EF QSPDFTTFVST
EPU©T E۝VOF DFSUBJOF QVJTTBODF EF DBMDVM JOEJWJEVFMMF
 MJ©T QBS VO DFSUBJO UZQF EF S©TFBV EF DPNNVOJDBUJPO
 RVFMMFT
U¢DIFT QFVWFOU ªUSF S©BMJT©FT QBS DF S©TFBV 	DPNNVOJDBUJPO
 DBMDVM
 DIBOHFNFOU E۝©UBU
 ©MFDUJPO
 USBOTNJTTJPO
T©DVSJT©F E۝JOGPSNBUJPO
 FUD�
� -۝JOGPSNBUJRVF RVBOUJRVF DIBOHF UPVT MFT QBSBEJHNFT FO DFMB RV۝FMMF NPEJ੗F MB QVJT�
TBODF EF DBMDVM EFT OēVET
 RV۝FMMF QFSNFU EFT DPNNVOJDBUJPOT EJ੖©SFOUFT 	QBS FYFNQMF
 EFT DPNNVOJDBUJPOT QMVT
T»SFT FU QMVT QFSGPSNBOUFT WJB MB U©M©QPSUBUJPO

 FU RV۝FMMF QFSNFU EFT DPSS©MBUJPOT OPO�MPDBMFT HS¢DF   M۝JOUSJDBUJPO�
*M DPOWJFOU EPOD EF S©੘©DIJS   DFT BTQFDUT � DPNNFOU VUJMJTFS M۝JOGPSNBUJPO RVBOUJRVF FO BMHPSJUINJRVF EJTUSJCV©F 
FU EBOT RVFMMF NFTVSF BN©MJPSF�U�FMMF MFT QFSGPSNBODFT EFT BMHPSJUINFT DMBTTJRVFT -B UI¨TF EF (� ,BDIJHBS BMMBJU
EBOT DF॒F EJSFDUJPO�

⌅ -F EFVYJ¨NF UI¨NF TVS MFRVFM MF E©QBSUFNFOU $PNC"MHP TPVIBJUF TF SFOGPSDFS DPODFSOF MFT N©UIPEFT EF
DFSUJ॑DBUJPO�W©SJ॑DBUJPO BTTJTU©FT QBS PSEJOBUFVS
 BQQMJRV©FT OPUBNNFOU   M۝BMHPSJUINJRVF EJTUSJCV©F
 NBJT
BVTTJ   EJWFST PCKFUT DPNCJOBUPJSFT
 EPOU MFT HSBQIFT� -۝PCKFDUJG FTU EF E©WFMPQQFS FU E۝VUJMJTFS EFT PVUJMT EF NFˁUIPEFT
GPSNFMMFT QPVS T۝BTTVSFS EF MB DPSSFDUJPO 	  MB DPODFQUJPO FU�PV   M۝FY©DVUJPO
 EF EJWFSTFT QSPQSJFˁUFˁT EBOT DFT
EPNBJOFT EF SFDIFSDIF EV EFˁQBSUFNFOU $PNC"MHP� 6O QSFNJFS BYF DPODFSOF MB W©SJ੗DBUJPO
 BVUPNBUJRVF
 EF
EJWFSTFT QSPQSJ©U©T DPODFSOBOU M۝BMHPSJUINJRVF S©QBSUJF
 FO QBSUJDVMJFS MJ©FT   EFT BTQFDUT EF UPM©SBODF BVY QBOOFT
FU EF SPCVTUFTTF� $F॒F BDUJWJU© FTU FOUSF BVUSFT GPSNBMJT©F QBS VOF "/3   MBRVFMMF QBSUJDJQFOU "MFTTJB .JMBOJ
FU $PSFOUJO 5SBWFST FU EFT NFNCSFT EV E©QBSUFNFOU .'
 BJOTJ RVF QBS M۝PSHBOJTBUJPO EF EJWFST ©W©OFNFOUT
JOUFSOBUJPOBVY TVS DF TVKFU� %BOT VO DBESF QPVS M۝JOTUBOU NPJOT GPSNFM
 FMMF TF E©DMJOF ©HBMFNFOU FO UI©PSJF EFT
HSBQIFT QPVS MB DPOTUSVDUJPO EF DPOUSF�FYFNQMFT PV M۝©UVEF FYIBVTUJWF EF DBT TJNQMFT
 OPUBNNFOU EBOT EFT USBWBVY
EF .BSUIF #POBNZ
 'SBOUJġFL ,BSEPġ FU +POBUIBO /BSCPOJ� -F EFVYJ¨NF BYF
 DPNQM©NFOUBJSF EV QSFNJFS
 DPODFSOF
MB DFSUJ੗DBUJPO   M۝BJEF E۝BTTJTUBOUT EF QSFVWF
 FO M۝PDDVSSFODF $PR� $FU BYF FTU QMVT S©DFOU BV -B#3* FO DF RVJ
DPODFSOF MF E©QBSUFNFOU $PNC"MHP� *M T۝BQQVJF TVS VO HSPVQF EF USBWBJM $PR DP�BOJN© QBS %BWJE *MDJOLBT FU
+©S´NF -FSPVY 	DF EFSOJFS ©UBOU NFNCSF EV E©QBSUFNFOU .'
 FU DPODFSOF EJWFST NFNCSFT EF UPVUFT MFT ©RVJQFT
EV GVUVS E©QBSUNFOU $PNC"MHP 	"SOBVE $BTUFJHUT
 1IJMJQQF %VDIPO
 :WBO -F #PSHOF
 'S©E©SJD .B[PJU
 +POBUIBO
/BSCPOJ
� 6OF DPMMBCPSBUJPO BWFD EFT DPMM¨HVFT EF (SFOPCMF TVS MB DFSUJ੗DBUJPO FO BMHPSJUINJRVF EJTUSJCV©F FTU
OPUBNNFOU FO DPVST 	%BWJE *MDJOLBT FU 'S©E©SJD .B[PJU
�

/PVT QPVSTVJWPOT DF॒F TFDUJPO BWFD VOF BOBMZTF 4805 EF $PNC"MHP� /PVT QS©TFOUFSPOT MF QSPKFU EFT GVUVSFT
©RVJQFT FOTVJUF�

� "OBMZTF 4805

4USFOHUIT� �RVJQF EZOBNJRVF
 GPSUF QSPEVDUJPO TDJFOUJ੗RVF
 GPSUF BOJNBUJPO TDJFOUJ੗RVF
 DBQBDJU©   T۝BQQSPQSJFS
EF OPVWFMMFT UI©NBUJRVFT EF SFDIFSDIF FU   MBODFS EF OPVWFBVY HSPVQFT EF USBWBJM
 EF S©੘FYJPO�

�� �� "OBMZTF 4805
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8FBLOFTTFT� %Jਖ਼DVMU©   SFDSVUFS EFT EPDUPSBOUT 	EPOU MFT E©CPVDI©T BDBE©NJRVFT TF TPOU MBSHFNFOU UBSJT
� 1BS
BJMMFVST
 CFBVDPVQ EF ੗OBODFNFOUT BDUVFMT TPOU EJSJH©T WFST EFT TVKFUT E۝BDUVBMJU©   GPSUF DPOOPUBUJPO BQQMJDBUJ�
WF�JOEVTUSJFMMF�

0QQPSUVOJUJFT� %©WFMPQQFNFOU BV OJWFBV JOUFSOBUJPOBM EF DIBNQT EF SFDIFSDIF QSPDIFT EFT DPNQ©UFODFT FO
E©WFMPQQFNFOU EFT NFNCSFT EF $PNC"MHP � JOGPSNBUJRVF RVBOUJRVF
 BMHPSJUINJRVF QPVS MF #JH %BUB
 QPVS
M۝JOUFMMJHFODF BSUJ੗DJFMMF 	OPUBNNFOU � ©UVEF EFT HSBQIFT TPVT KBDFOUT BVY S©TFBVY EF OFVSPOFT

 QPVS MFT HSBQIFT
EZOBNJRVFT 	*05
 ੘P॒FT EF ES´OFT
 FUD�
�

5ISFBUT� 1FV EF QPTTJCJMJU©T QPVS SFDSVUFS EF OPVWFBVY NFNCSFT QFSNBOFOUT FU OPO QFSNBOFOUT 	SJTRVF EF
E©DMJO
 � EJਖ਼DVMU© EF UJTTFS EFT MJFOT BWFD MF NPOEF JOEVTUSJFM � M۝BQQSPDIF QBS QSPKFU
 Z DPNQSJT BV OJWFBV EF
M۝VOJWFSTJU©
   UFOEBODF   TPVT EPUFS MB QBSUJF EF M۝©RVJQF UPVSO©F WFST MB SFDIFSDIF GPOEBNFOUBMF
 JOE©QFOEBNNFOU
EF TFT S©TVMUBUT FU EF TB WJTJCJMJU© JOUFSOBUJPOBMF�

� 4USVDUVSBUJPO
 FþFDUJGT FU PSJFOUBUJPOT TDJFOUJÿRVFT

-FT F੖FDUJGT EF DFT USPJT ©RVJQFT TFSPOU   QFV QS¨T MFT NªNFT RVF DFVY EFT UI¨NFT BDUVFMT� *M FTU   OPUFS RVF
USPJT NFNCSFT EV E©QBSUFNFOU POU DIPJTJ E۝ªUSF NFNCSFT EFT EFVY GVUVSFT ©RVJQFT "MHPSJUINJRVF EJTUSJCV©F FU
(SBQIFT FU PQUJNJTBUJPO�

��� �RVJQF "MHPSJUINJRVF %JTUSJCV¦F

-F TQFDUSF EFT USBWBVY EF MB GVUVSF ©RVJQF "MHP%JTU DPVWSF EFT BTQFDUT FTTFOUJFMMFNFOU UI©PSJRVFT EV EPNBJOF
NBJT EFT PVWFSUVSFT WFST EFT BTQFDUT QSBUJRVFT TPOU ©HBMFNFOU QS©TFOUFT� 1PVS MFT QSPDIBJOFT BOO©FT
 MFT NFNCSFT
E۝"MHP%JTU POU QPVS QSPKFU E۝JOWFTUJS MFT UI©NBUJRVFT TVJWBOUFT �

• "MHPSJUINFT FU NPE¨MFT QPVS MFT S©TFBVY   GPSUF EZOBNJDJU© � JM T۝BHJSB EF DPODFWPJS FU E۝BOBMZTFS EFT BMHPSJUINFT
QPVS EFT HSBQIFT DBQUVSBOU MB NPCJMJU© FU M۝JOTUBCJMJU© EFT S©TFBVY BDUVFMT 	S©TFBVY EF ESPOFT
 *P5
 ۪
� $FT BMHP�
SJUINFT NBOJQVMFSPOU EFT PCKFUT DPODVSSFOUT FU EFWSPOU ªUSF UPM©SBOU BVY QBOOFT FU BVUPTUBCJMJTBOUT�

• $FSUJ੗DBUJPO FU W©SJ੗DBUJPO E۝BMHPSJUINFT EJTUSJCV©T � EBOT MF DBESF E۝VO QSPKFU DPNNVO MF E©QBSUFNFOU $PN�
C"MHP
 EFT NFNCSFT EF MB OPVWFMMF ©RVJQF JOWFTUJSPOU MB QSFVWF
 MB W©SJ੗DBUJPO FU MB DFSUJ੗DBUJPO EFT BMHPSJUINFT
EJTUSJCV©T� $FMB TF GFSB FTTFOUJFMMFNFOU FO *Q[ NBJT E۝BVUSFT PVUJMT QPVSSPOU ªUSF DPOTJE©S©T� 7PJS MF QSPKFU DPSSFT�
QPOEBOU EV E©QBSUFNFOU QPVS QMVT EF E©UBJMT�

• %BOT MF DBESF E۝VO QSPKFU DPNNVO MF E©QBSUFNFOU $PNC"MHP
 EFT NFNCSFT EF MB GVUVSF ©RVJQF TPVIBJUFOU TF
QFSGFDUJPOOFS EBOT MB UI©NBUJRVF EF M۝JOGPSNBUJRVF RVBOUJRVF
 FU NJFVY DPNQSFOESF DF RVF DF DIBOHFNFOU EF
QBSBEJHNF
 T۝JM B WSBJNFOU MJFV VO KPVS
 QPVSSBJU JNQMJRVFS QPVS MFT QSPCM©NBUJRVFT QSPQSFT   M۝BMHPSJUINJRVF
EJTUSJCV©F� 1BS FYFNQMF
 DPNNFOU VUJMJTFS EFT SFTTPVSDFT RVBOUJRVFT QPVS MF QSPCM¨NF EF M۝©MFDUJPO PV DPNNFOU
QBSUJUJPOOFS 	PV DPMPSJFS
 FODPSF QMVT SBQJEFNFOU VO S©TFBVY T۝JM M۝PO EJTQPTF EF SFTTPVSDFT FU EF DPNNVOJDBUJPOT
RVBOUJRVFT 

$IBQJUSF �� $PNCJOBUPJSF FU "MHPSJUINJRVF ��
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• %FT NFNCSFT EF M۝©RVJQF T۝JOU©SFTTFSPOU   EF OPVWFMMFT BQQMJDBUJPOT
 QBS FYFNQMF
 FO MJFO BWFD EF OPVWFMMFT
UFDIOPMPHJFT UFMMFT RVF MFT S©TFBVY EF DBQUFVST JOUFMMJHFOUT
 M۝BQQSFOUJTTBHF EJTUSJCV© PV FODPSF MB CMPDLDIBJO� -FT
OPVWFBVY VTBHFT JOEVJTFOU ©HBMFNFOU EF OPVWFMMFT QSPCM©NBUJRVFT MJ©FT   MB SFDIFSDIF E۝JUJO©SBJSFT NVMUJ�DSJU¨SFT
QBS FYFNQMF� 1PVS UPVUFT DFT UI©NBUJRVFT
 EF OPVWFBVY BMHPSJUINFT FU EF OPVWFBVY NPE¨MFT TPOU   E©੗OJS FU  
©UVEJFS�

��� �RVJQF $PNCJOBUPJSF FU JOUFSBDUJPOT

-FT UI©NBUJRVFT EF SFDIFSDIF EF MB OPVWFMMF ©RVJQF $PNCJOBUPJSF FU JOUFSBDUJPOT TPOU OBUVSFMMFNFOU I©SJU©FT
EV UI¨NF $PNCJOBUPJSF �OVN©SBUJWF FU "MH©CSJRVF
 BWFD EFT ©WPMVUJPOT RVJ SF੘¨UFOU MFT DFOUSFT E۝JOU©SªU EFT
NFNCSFT BDUVFMT FU MFT PQQPSUVOJU©T P੖FSUFT QBS M۝FOWJSPOOFNFOU EV -B#3*� /PVT E©DSJWPOT JDJ E۝BCPSE EFT QSPKFUT
USBOTWFSTFT BV E©QBSUFNFOU PV BV -B#3*
 QVJT RVFMRVFT QSPKFUT JOUFSOFT   M۝©RVJQF�

• "YF USBOTWFSTF TVS MFT QSFVWFT BTTJTU©FT QBS PSEJOBUFVS � JM O۝FTU QBT SBSF FO DPNCJOBUPJSF RVF EFT QSFVWFT
EF UI©PS¨NFT
 PV EFT DPOTUSVDUJPOT 	EF CJKFDUJPOT
 EF USBOTGPSNBUJPOT

 T۝BQQVJFOU TVS VOF ©UVEF E۝VO OPNCSF
JNQPSUBOU EF DBT� %FT S©TVMUBUT TJHOJ੗DBUJGT POU ©U© PCUFOVT 	TVS MFT RVFTUJPOT EF QBWBHFT
 QBS FYFNQMF
 QBS
FYQMPSBUJPO JOGPSNBUJRVF EF HSBOET OPNCSFT EF DBT
 FU MB Q©SFOOJTBUJPO EFT MPHJDJFMT E©WFMPQQ©T 	EJ੖VTJPO EF
QBRVFUBHFT QPVS MF MPHJDJFM EF DBMDVM GPSNFM 4BHF.BUI
 FTU VO FOKFV QPVS M۝©RVJQF� %BOT VOF EJSFDUJPO QMVT GPSNFMMF
FU QMVT FYQMPSBUPJSF
 OPVT FTQ©SPOT NPOUFS FO DPNQ©UFODFT EBOT M۝VUJMJTBUJPO EF M۝BTTJTUBOU EF QSFVWFT $PR FO WVF
EF QSPEVJSF EFT QSFVWFT GPSNFMMFT EF S©TVMUBUT QS©�FYJTUBOUT EF DPNCJOBUPJSF� $F॒F NPOU©F FO DPNQ©UFODFT QPVSSB
T۝BQQVZFS TVS M۝FYQFSUJTF QS©TFOUF EBOT MF E©QBSUFNFOU .'
 BWFD MFRVFM FYJTUF E©K  VO HSPVQF EF USBWBJM DPNNVO
BVUPVS EF $PR�

• -F QSPKFU EV E©QBSUFNFOU $PNC"MHP SFMBUJG   M۝JOGPSNBUJRVF RVBOUJRVF DPNQPSUF VOF QBSUJF JNQPSUBOUF
EJSFDUFNFOU MJ©F   M۝©RVJQF $PNCJOBUPJSF FU JOUFSBDUJPOT� 1BS BJMMFVST
 E۝BVUSFT BTQFDUT
 MJ©T   MB ੗BCJMJU© FU BV
QBTTBHF   M۝©DIFMMF EFT PSEJOBUFVST RVBOUJRVFT OPUBNNFOU 	©UVEJ©T BV OJWFBV JOUFSOBUJPOBM QBS VO DPNCJOBUPSJTUF

(JM ,BMBJ
 GPOU ©HBMFNFOU QBSUJF EFT QPJOUT E۝JOU©SªU EF M۝©RVJQF� -FT EJ੖©SFOUFT TQ©DJBMJU©T EFT NFNCSFT EF M۝©RVJQF
	DBMDVM GPSNFM
 QIZTJRVF
 QSPCBCJMJU©T
 TPOU UPVU   GBJU BEBQU©FT   DF QSPKFU�

1BSNJ MFT UI©NBUJRVFT RVJ TF TJUVFOU QMVT BV DPFVS EFT DPNQ©UFODFT FU DFOUSFT E۝JOU©SªU DMBTTJRVFT EF M۝©RVJQF

PO QFVU JEFOUJ੗FS USPJT QSPKFUT EJTUJODUT� $FT UI©NBUJRVFT BMJNFOUFOU VO HSPVQF EF USBWBJM IFCEPNBEBJSF RVJ S©VOJU
M۝FOTFNCMF EFT NFNCSFT EF M۝©RVJQF�

• -F QSPKFU EF SFDIFSDIF FO 1IZTJRVF DPNCJOBUPJSF T۝BSUJDVMF EBOT QMVTJFVST EJSFDUJPOT � MFT NPE¨MFT EF UFOTFVST
BM©BUPJSFT
 MFT DBSUFT �% FU MFVST MJFOT BWFD MB H©PNFUSJF EJTDS¨UF FU MB HSBWJU© RVBOUJRVF
 MFT DBSUFT �% FU MFVST MJFOT
BWFD EJ੖©SFOUT NPE¨MFT EF QIZTJRVF TUBUJTUJRVF
 MFT UBT EF TBCMF FU DFSUBJOT TZTU¨NFT EF QBSUJDVMFT 	1"4&1
�

1PVS E©WFMPQQFS VO QPJOU TBJMMBOU
 MFT DBSUFT �% TPOU VOF H©O©SBMJTBUJPO OBUVSFMMF EFT DBSUFT DPNCJOBUPJSFT
DMBTTJRVFT
 RVJ TPOU OBUVSFMMFNFOU BTTPDJ©FT BVY NPE¨MFT EF UFOTFVST BM©BUPJSFT� /PUSF QSPKFU QPSUF TVS M۝©UVEF EFT
QSPQSJ©U©T DPNCJOBUPJSFT EF DFT NPE¨MFT
 RVJ KPVFOU VO S´MF DSVDJBM FO HSBWJU© RVBOUJRVF�

• -FT QSPKFUT FO DPNCJOBUPJSF BMH©CSJRVF EF OPUSF ©RVJQF T۝©RVJMJCSFOU FOUSF EFT UI©NBUJRVFT TVS MFTRVFMMFT OPVT
BWPOT E©K  USBWBJMM© FU PCUFOV EFT S©TVMUBUT
 FU EF OPVWFMMFT PSJFOUBUJPOT� /PVT ©UVEJPOT EFT FTQBDFT EF QPMZO´NFT
FU MFVST MJFOT BWFD MFT JOUFSWBMMFT EF DFSUBJOT USFJMMJT
 NBJT BVTTJ EJWFSTFT GBNJMMFT E۝JOWBSJBOUT QPMZOPNJBVY E۝PCKFUT
DPNCJOBUPJSFT�

6O QSPCM¨NF QBSUJDVMJ¨SFNFOU JOU©SFTTBOU FTU EF DBSBDU©SJTFS MFT PCKFUT RVJ QFVWFOU ªUSF EJTUJOHV©T QBS DFT
JOWBSJBOUT � MF DBT FNCM©NBUJRVF EF MB EJTUJOHVBCJMJU© EFT BSCSFT QBS MB GPODUJPO DISPNBUJRVF TZN©USJRVF EF 4UBOMFZ
FTU QBS FYFNQMF UPVKPVST PVWFSU�

�� �� 4USVDUVSBUJPO
 FŁFDUJGT FU PSJFOUBUJPOT TDJFOUJłRVFT
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• %©WFMPQQFS MFT JOUFSBDUJPOT FOUSF MB DPNCJOBUPJSF FU MFT TZTU¨NFT EZOBNJRVFT GBJU QBSUJF EFT QSPKFUT EFT
QSPDIBJOFT BOO©FT� &O QBSUJDVMJFS
 PO E©TJSF DBSBDU©SJTFS MFT QBSUJUJPOT EF .BSLPW BTTPDJ©FT   EFT TZTU¨NFT
EZOBNJRVFT NVMUJEJNFOTJPOOFMT DPNNF QBS FYFNQMFT MFT QBWBHFT BQ©SJPEJRVFT�

��� �RVJQF (SBQIFT FU PQUJNJTBUJPO

-۝©RVJQF (SBQIFT FU PQUJNJTBUJPO
 TVDD©EBOU OBUVSFMMFNFOU BV UI¨NF (SBQIFT FU 0QUJNJTBUJPO
 T۝JOU©SFTTF
QSJODJQBMFNFOU   M۝FYUSBDUJPO EF TUSVDUVSFT JOU©SFTTBOUFT EBOT EFT HSBQIFT� 0O DIFSDIF OPUBNNFOU   HBSBOUJS
RVF UPVU HSBQIF E۝VOF DFSUBJOF DMBTTF QFVU ªUSF QBSUJUJPOO© PV E©DPNQPT© � FO VO QFUJU OPNCSF EF TUSVDUVSFT
©M©NFOUBJSFT� -۝FYFNQMF DFOUSBM FO FTU DFMVJ EF MB DPMPSBUJPO � EBOT MB WFSTJPO USBEJUJPOOFMMF
 JM T۝BHJU EF QBSUJUJPOOFS
MFT TPNNFUT EV HSBQIF FO VO QFUJU OPNCSF E۝FOTFNCMFT JOE©QFOEBOUT 	VO FOTFNCMF EF TPNNFUT O۝©UBOU SFMJ©T QBS
BVDVOF BSªUF
�

• -۝©RVJQF FTU SFDPOOVF NPOEJBMFNFOU QPVS TPO FYQFSUJTF EBOT MB N©UIPEF EF E©DIBSHFNFOU
 UFDIOJRVF EF EPVCMF
DPNQUBHF RVJ FTU D©M¨CSF QPVS TPO S´MF DSVDJBM EBOT UPVUF QSFVWF EV य़©PS¨NF EFT फ़BUSF $PVMFVST� 'PSUT EF DF॒F
DPNQ©UFODF
 OPVT DPNQUPOT DPOUJOVFS   S©TPVESF EFT RVFTUJPOT TUSVDUVSFMMFT JNQPSUBOUFT OPUBNNFOU EBOT MFT
HSBQIFT QMBOBJSFT PV QMVT H©O©SBMFNFOU E©੗OJT QBS EFT DPOUSBJOUFT H©PN©USJRVFT ۗ EJSFDUJPO RVF OPVT TPVIBJUPOT
FYQMPSFS EBWBOUBHF� $FDJ TF E©DMJOFSB ©HBMFNFOU TPVT MB GPSNF E۝VO E©WFMPQQFNFOU EF N©UIPEFT EF E©DIBSHFNFOU
QMVT QVJTTBOUFT
 QBS FYFNQMF VO SFOGPSDFNFOU EF MB N©UIPEF EV QPUFOUJFM PV VOF W©SJ੗DBUJPO BVUPNBUJT©F�

• 1PVS E©WFMPQQFS EFT BMHPSJUINFT Fਖ਼DBDFT
 JM GBVU BWPJS VOF DPNQS©IFOTJPO ੗OF EF MB TUSVDUVSF TPVT�KBDFOUF�
/PUSF ©RVJQF FTU GBNJMJ¨SF BWFD M۝FYUSBDUJPO EF TUSVDUVSFT QFSUJOFOUFT QPVS ©UBCMJS VOF QSPQSJ©U© EF HSBQIFT
 NBJT
FYQMPJUF FODPSF SFMBUJWFNFOU QFV DF॒F GBDJMJU© B੗O EF NF॒SF BV QPJOU EFT BMHPSJUINFT SBQJEFT� *M T۝BHJU E۝VOF
PQQPSUVOJU©   TBJTJS
 UPVU QBSUJDVMJ¨SFNFOU EBOT MF DBESF EF M۝BMHPSJUINJRVF QBSBN©US©F
 P¹ MB GSPOUJ¨SF FOUSF
©UVEF TUSVDUVSFMMF FU PCUFOUJPO EF QFUJUT OPZBVY FTU FYUSBPSEJOBJSFNFOU ੘PVF� /PVT BWPOT   DF UJUSF QSPD©E© BV
SFDSVUFNFOU E۝VO .B®USF EF $POG©SFODFT TVS DF QSP੗M QPVS MB SFOUS©F �����

• -۝©RVJQF FTU M۝VO EFT Q´MFT NPOEJBVY FO SFDPO੗HVSBUJPO DPNCJOBUPJSF
 RVJ DPODFSOF M۝©UVEF UBOU TUSVDUVSFMMF
RV۝BMHPSJUINJRVF EF M۝FTQBDF EFT TPMVUJPOT RVF H©O¨SF VO QSPCM¨NF EPOO©� -FT EFSOJ¨SFT BOO©FT POU WV VOF
QSPHSFTTJPO SBQJEF FO QPQVMBSJU© EF DF UZQF EF RVFTUJPOT
 FU OPVT DPNQUPOT SFOGPSDFS FU FOSJDIJS DFT SFDIFSDIFT � FO
PCUFOBOU EFT S©TVMUBUT B॒FOEVT FO QIZTJRVF TUBUJTUJRVF
 FO VUJMJTBOU MFT UFDIOJRVFT EF SFDPO੗HVSBUJPO QPVS ©OVN©SFS
Fਖ਼DBDFNFOU EFT TPMVUJPOT
 FU FO S©TPMWBOU MB EFSOJ¨SF k HSBOEF { RVFTUJPO EF DPMPSBUJPO FO SFDPO੗HVSBUJPO
 QPT©F
QBS 7J[JOH FO �����

• -FT HSBQIFT QFVWFOU T۝FOSJDIJS EF QPJET PV ੘¨DIFT TVS MFT BSªUFT
 QPVS S©QPOESF   EJ੖©SFOUT CFTPJOT EF SFQS©TFO�
UBUJPO� -۝©RVJQF T۝JOU©SFTTF EFQVJT MPOHUFNQT BVY HSBQIFT PSJFOU©T PV TJHO©T� 5PVU FO NBJOUFOBOU MB SFDIFSDIF TVS
DFT PCKFUT
 OPVT TPVIBJUPOT ©UFOESF M۝©UVEF TZTU©NBUJRVF EFT MJFOT FOUSF EJWFST JOWBSJBOUT�QSPQSJ©U©T MPDBVY FU
HMPCBVY BVY HSBQIFT UFNQPSFMT
 P¹ MFT BSªUFT OF TPOU QS©TFOUFT RVF TVS DFSUBJOT JOUFSWBMMFT EF UFNQT� %FT RVFTUJPOT
TJNQMFT BMHPSJUINJRVFNFOU EBOT EFT HSBQIFT OVT EFWJFOOFOU TPVWFOU EJਖ਼DJMFT EBOT MFT HSBQIFT UFNQPSFMT
 NBJT MB
GSPOUJ¨SF FYBDUF EFNFVSF USPQ ੘PVF�

�� MB EJTUJODUJPO TF GBJU TFMPO TJ MF E©DPVQBHF FTU F੖FDUV© TVJWBOU MFT TPNNFUT PV TVJWBOU MFT BSªUFT
 SFTQFDUJWFNFOU

$IBQJUSF �� $PNCJOBUPJSF FU "MHPSJUINJRVF ��
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�� �� 4USVDUVSBUJPO
 FŁFDUJGT FU PSJFOUBUJPOT TDJFOUJłRVFT



�
*NBHF FU 4PO

� #JMBO

��� 1S¦TFOUBUJPO EF MÔ¦RVJQF

����� *OUSPEVDUJPO

-۝©RVJQF *NBHF FU 4PO N¨OF EFT SFDIFSDIFT FO BDRVJTJUJPO
 USBJUFNFOU
 BOBMZTF
 NPE©MJTBUJPO
 TZOUI¨TF FU
JOUFSBDUJPO EF N©EJBT BVEJPWJTVFMT� -F TQFDUSF EFT EPOO©FT NBOJQVM©FT FTU US¨T MBSHF � JNBHF �% FU �%
 WJE©P

QBSPMF
 NVTJRVF
 EPOO©FT �%
 FUD� &MMF T۝JOU©SFTTF   EFT BQQMJDBUJPOT WBSJ©FT EBOT MFT EPNBJOFT UFMT RVF MF N©EJDBM

M۝©EVDBUJPO PV M۝JOEVTUSJF�

&MMF TF DPNQPTF EF USPJT UI¨NFT � 5SBJUFNFOU FU "OBMZTF E۝*NBHF 	5"*

 "DRVJTJUJPO FU 3FDPOTUSVDUJPO 	"3

 FU
4PO FU *OUFSBDUJPO 	4*
�

����� &þFDUJGT FU NPZFOT

-F UBCMFBV TVJWBOU QS©TFOUF MFT F੖FDUJGT QBS DBU©HPSJF BV �� +VJO EF DIBRVF BOO©F�

5BCMFBV ��� � $IFSDIFVST FU &�$ EF MÔ¦RVJQF *NBHF FU 4PO

���� ���� ���� ���� ���� ����
.$' �� �� �� �� �� ��
$3 � � � � � �
13 � � �� �� �� �
%3 � � � � � �
1PTU�EPDUPSBOU	F
T � � � � � �
%PDUPSBOU	F
T �� �� �� �� �� ��
"VUSFT
 EPOU ¦N¦SJUFT � � � � � �

��
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-۝©RVJQF *NBHF FU 4PO B BDUVFMMFNFOU � .$' PV $3 IBCJMJU©T�

1MVTJFVST SFDSVUFNFOUT FU E©QBSUT TPOU   DPOTUBUFS TVS MB Q©SJPEF �
ۘ 3FDSVUFNFOU EF 7� -FQFUJU FO UBOU RVF QSPGFTTFVS FO ����
 RVJ B SFKPJOU M۝©DPMF EFT 1POUT FO ����
ۘ 3FDSVUFNFOU EF .� $M©NFOU FU -� )PGFS FO UBOU RVF .$'�
ۘ E©QBSU EF *� *ISLF FU "� #SPDL
 $3 *OSJB
ۘ E©QBSU EF '�9 '©SPO
 $3 $/34
ۘ 1SPNPUJPO %3 *OSJB EF '� -P॒F FU .� )BDIFU
ۘ 1SPNPUJPO %3 $/34 EF 1� $PVQ©
-F UBCMFBV TVJWBOU EPOOF MFT DPOUSBUT EF M۝©RVJQF 	JM FTU SBQQFM© EBOT M۝BOOFYF �
�

5BCMFBV ��� � $POUSBUT EF MÔ¦RVJQF *NBHF FU 4PO
 FO Lá
���� ���� ���� ���� ���� ���� 5PUBM

*OUFSOBUJPOBM

EPOU &VSPQF

��� ���� ��� � � � ����

/BUJPOBM �� ��� ��� ��� ��� �� ����
3¦HJPOBM �� � ��� �� � � ���
*OEVTUSJF ��� � ��� ��� ��� � ����

.POUBOU UPUBM EFT DPOUSBUT QPVS M۝©RVJQF *NBHF FU 4PO � ���� Lܒ�

����� 1PMJUJRVF TDJFOUJÿRVF

"V DPVST EF MB Q©SJPEF ©WBMV©F
 M۝©RVJQF B DPOOV USPJT SFTQPOTBCMFT E۝©RVJQF EJ੖©SFOUT 	WPJS TFDUJPO �����
�
.BMHS© DFMB
 M۝©RVJQF B NBJOUFOV VOF DPOUJOVJU© EF MB QPMJUJRVF TDJFOUJ੗RVF�

-۝©RVJQF *NBHF FU 4PO FTU VO HSPTTF ©RVJQF BWFD EJ੖©SFOUT EPNBJOFT EF SFDIFSDIF� &MMF FTU DPNQPT©F EF
NFNCSFT US¨T BDUJGT BWFD VOF GPSUF QSPEVDUJPO TDJFOUJ੗RVF FU VO MJFO JNQPSUBOU BWFD MF NPOEF JOEVTUSJFM� $FT
OPNCSFVTFT DPMMBCPSBUJPOT QMVSJ�EJTDJQMJOBJSFT TPOU VO S©FM BUPVU EF M۝©RVJQF
 FU DF EBOT EJ੖©SFOUT EPNBJOFT �
N©EJDBM
 TDJFODFT IVNBJOFT FU TPDJBMFT
 TDJFODFT EF M۝©EVDBUJPO
 TQPSUT۪

&O DPNQM©NFOU EF QVCMJDBUJPOT EBOT EFT DPOG©SFODFT FU KPVSOBVY NBKFVST EFT EPNBJOFT DPODFSO©T
 M۝©RVJQF
FTU B॒BDI©F   MB WBMPSJTBUJPO 	DPMMBCPSBUJPOT FU USBOTGFSUT JOEVTUSJFMT

 MB EJ੖VTJPO 	MPHJDJFMT FU QMBUFGPSNFT
 FU MB
WVMHBSJTBUJPO EF TFT USBWBVY 	GªUF EF MB TDJFODF
 NFEJB HSBOE QVCMJD
�

��� 1S¦TFOUBUJPO EF MÔ¦DPTZTU¥NF SFDIFSDIF EF MÔ¦RVJQF

-FT NFNCSFT EF M۝©RVJQF *NBHF FU 4PO TPOU JNQMJRV©T GPSUFNFOU EBOT M۝©DPTZTU¨NF EF SFDIFSDIF� -PDBMFNFOU

EVSBOU MB Q©SJPEF E۝©WBMVBUJPO
 +FBO�1IJMJQQF %PNFOHFS ©UBJU EJSFDUFVS EV -B#3*
 "DIJMMF #SBRVFMBJSF ©UBJU WJDF�
QS©TJEFOU EF M۝6OJWFSTJU©
 1BTDBM %FTCBSBUT EJSFDUFVS BEKPJOU EF M۝©DPMF EPDUPSBMF NBUI©NBUJRVF�JOGPSNBUJRVF�

-۝©RVJQF B EF OPNCSFVTFT DPMMBCPSBUJPOT BWFD EFT MBCPSBUPJSFT MPDBVY 	-1�/
 *.#
 *.4
 #PSEFBVY /FVSPDBNQVT

-BCPSBUPJSF )BOEJDBQ
 $PHOJUJPO
 4BOU©
 'BDVMU© EF 4QPSUT
 FUD�

 OBUJPOBVY 	*OSJB 3IPOFT "MQFT
 -�J
 *3*5
 ."1�

*(/
 FUD�
 FU JOUFSOBUJPOBVY 	.POUSFBM /FVSPMPHJDBM *OTUJUVUF
 6OJWFSTJEBE 1PMJU©DOJDB EF 7BMFODJB
 6OJWFSTJUZ

�� �� #JMBO



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

PG $BNCSJEHF
 *1/ .FYJRVF
 6OJWFSTJU© EF ,ZPUP
 6MTUFS 6OJWFSTJUZ 
 FUD� 
� %F QBSU TFT UI©NBUJRVFT
 M۝©RVJQF
B ©HBMFNFOU EF OPNCSFVTFT DPMMBCPSBUJPOT JOEVTUSJFMMFT BV OJWFBV MPDBM 	-FDUSB
 J�T
 4*(�*NBHF
 &"�5
 (FPTBU

-6$*/&
य़BM¨T %.4
 *O੘F9TZT
 FUD

 OBUJPOBM 	%JPUBTPॏ
 0$& 13*/5 -0(*$ 5&$)/0-0(*&4 4"
 6--0
 #&3(&3
-&73"6-5
 $PNQPTJUF 'JMNT
 FUD�
 FU JOUFSOBUJPOBM 	4*&.&/4
 *OUSBTPॏ *OUFSOBUJPOBM 4"
 .BUIXPSLT
� $FT
DPMMBCPSBUJPOT TPOU
 FO QBSUJDVMJFS
 GPSNBMJT©FT   USBWFST EFT UI¨TFT $*'3&
 EFT "/3 PV FODPSF EFT QSPKFUT FVSPQ©FOT�

��� 1SPEVJUT FU BDUJWJU¦T EF MB SFDIFSDIF

����� #JMBO TDJFOUJÿRVF

-۝©RVJQF FTU TUSVDUVS©F FO USPJT UI¨NFT
 DFVY�DJ BZBOU FV SFMBUJWFNFOU QFV E۝JOUFSBDUJPOT FOUSF FVY TVS MB
QS©SJPEF ©WBMV©F
 OPVT E©DMJOPOT MF CJMBO EF M۝©RVJQF QBS UI¨NF�

5I¥NF "DRVJTJUJPO FU 3FOEV -FT USBWBVY EV UI¨NF ۡ"DRVJTJUJPO FU 3FOEVۡ TPOU TUSVDUVS©T FO RVBUSF HSBOET BYFT
EF SFDIFSDIF DPVWSBOU MF MBSHF ©WFOUBJM EF DPNQ©UFODFT EF TFT NFNCSFT�

"OBMZTF FU TJNVMBUJPO -F QSFNJFS BYF
 BOBMZTF FU TJNVMBUJPO
 SFHSPVQF MFT USBWBVY WJTBOU   BN©MJPSFS MB
DPNQS©IFOTJPO EFT QI©OPN¨OFT S©TVMUBOU EFT JOUFSBDUJPOT FOUSF MB MVNJ¨SF
 MB GPSNF FU MB NBUJ¨SF EV QPJOU EF
WVF E۝VO PCTFSWBUFVS� %VSBOU DF॒F Q©SJPEF
 OPVT OPVT TPNNFT QBSUJDVMJ¨SFNFOU DPODFOUS©T TVS MB GPODUJPO EF
S©੘FDUBODF 	#JEJSFDUJPOBM 3F੘FDUBODF %JTUSJCVUJPO 'VODUJPO
   USBWFST M۝BOBMZTF TUBUJTUJRVF EF EPOO©FT NFTVS©FT

BJOTJ RVF M۝JO੘VFODF EF MFVS QBSBN©USJTBUJPO
 PV FODPSF M۝©UVEF OVN©SJRVF EFT QSJODJQBVY NPE¨MFT EF NBU©SJBVY
NVMUJ�DPVDIFT� /PVT BWPOT FO PVUSF QSPQPT© EF OPVWFBVY NPE¨MFT EF NBU©SJBVY QPVS NJFVY DBQUVSFS DFSUBJOFT
BQQBSFODFT
 DPNNF DFMMF EFT NBU©SJBVY CSPTT©T
 FU DFSUBJOT F੖FUT PQUJRVFT DPNNF M۝JSJEFTDFODF PV MFT SF੘FUT
CSVNFVY� 1BS BJMMFVST
 OPVT OPVT TPNNFT JOU©SFTT©T   MB QFSDFQUJPO WJTVFMMF EF DFT NBU©SJBVY FU   MFVS JNQBDU TVS
MB QFSDFQUJPO EF MB GPSNF�

"DRVJTJUJPO FU SFTUJUVUJPO -F EFVYJ¨NF BYF
 BDRVJTJUJPO FU SFTUJUVUJPO
 WJTF MB DPOWFSHFODF EFT TZTU¨NFT
PQUJRVFT FU OVN©SJRVFT QPVS GBDJMJUFS M۝JOUFSBDUJPO FOUSF MF NPOEF S©FM FU WJSUVFM� %V QPJOU EF WVF EF M۝BDRVJTJUJPO

EBOT VO DBESF BSDI©PMPHJRVF
 OPVT BWPOT E©WFMPQQ© MB ۡXFEHF DBNFSB 
ۡ VO TZTU¨NF PQUJRVF JOOPWBOU CBT© TVS VO
HVJEF E۝POEF
 BVUPSJTBOU MB DBQUVSF E۝JNBHFT EBOT MFT NJMJFVY DPO੗O©T
 FU VO OPVWFM BMHPSJUINF E۝FTUJNBUJPO EF MB
QSPGPOEFVS   QBSUJS EV ੘PV EBOT VOF QJMF E۝JNBHFT QFSNF॒BOU E۝B॒FJOESF VOF QS©DJTJPO EF M۝PSESF EV NJDSPN¨USF�
%V QPJOU EF WVF EF MB SFTUJUVUJPO
 OPVT BWPOT USBWBJMM© TVS EJ੖©SFOUT EJTQPTJUJGT E۝Bਖ਼DIBHF FU EF S©BMJU© BVHNFOU©F
TQBUJBMF TBOT ©RVJQFNFOU EF M۝VUJMJTBUFVS � VOF WJUSJOF BVHNFOU©F NVMUJ�VUJMJTBUFVST VUJMJTBOU MB S©USPS©੘FYJPO
 VO
CBOD E۝FYQ©SJNFOUBUJPO PQUJRVF BVHNFOU© QPVS M۝FOTFJHOFNFOU
 VO ©DSBO TQI©SJRVF UBDUJMF FU VO ©DSBO USBOTQBSFOU
BVUP�TU©S©PTDPQJRVF�

3FOEV
 WJTVBMJTBUJPO FU JMMVTUSBUJPO -F USPJTJ¨NF BYF
 SFOEV
 WJTVBMJTBUJPO FU JMMVTUSBUJPO
 JODMVU MFT N©UIPEFT
FU PVUJMT E©WFMPQQ©T QPVS BN©MJPSFS MB MJTJCJMJU© EBOT MB WJTVBMJTBUJPO
 RVF DFMB QBTTF QBS MF SFOEV QIPUPS©BMJTUF
PV FYQSFTTJG� /PVT OPVT TPNNFT OPUBNNFOU JOU©SFTT©T   M۝©DIBOUJMMPOOBHF QS©G©SFOUJFM EFT TPVSDFT EF MVNJ¨SF
S©FMMFT �%
   M۝©DIBOUJMMPOOBHF EF .POUF�$BSMP Fਖ਼DBDF TVS DBSUF HSBQIJRVF FU BVY TUSBU©HJFT E۝©DIBOUJMMPOOBHF
NVMUJQMF FOUSF NBU©SJBVY FU ©DMBJSBHF� %BOT MF DBESF EV SFOEV UFNQT�S©FM
 OPVT BWPOT ©HBMFNFOU NJT BV QPJOU
VO BMHPSJUINF EF H©O©SBUJPO BVUPNBUJRVF EF OJWFBVY EF E©UBJMT H©PN©USJRVFT
 DPNQBUJCMF BWFD MB UFTTFMMBUJPO
NBU©SJFMMF� &O੗O
 OPVT BWPOT FYQMPS© EF OPVWFMMFT UFDIOJRVFT EF SFOEV FYQSFTTJG BVTTJ CJFO QPVS MB WJTVBMJTBUJPO
EF TVSGBDFT USBOTQBSFOUFT
 FO NF॒BOU FO BWBOU MFVS GPSNF
 RVF QPVS MB TUZMJTBUJPO EV NPVWFNFOU E۝PCKFUT SJHJEFT
JTTVFT EF TJNVMBUJPOT �%
 PV QPVS MF SFOEV BRVBSFMMF EF TD¨OFT �% BWFD DPOUS´MF BSUJTUJRVF EJSFDU�

$IBQJUSF �� *NBHF FU 4PO ��



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

.PE¦MJTBUJPO FU ¦EJUJPO -F RVBUSJ¨NF BYF
 NPE©MJTBUJPO FU ©EJUJPO
 SFHSPVQF MFT PVUJMT FU BMHPSJUINFT RVF
OPVT BWPOT E©WFMPQQ©T QPVS MB DS©BUJPO FU M۝©EJUJPO EF MB H©PN©USJF �% BJOTJ RVF DFMMFT EF MFVS BQQBSFODF� /PVT
BWPOT OPUBNNFOU QSPQPT© VOF N©UIPEF EF E©DPNQPTJUJPO E۝VOF .BU$BQ 	JNBHF TQI©SJRVF FODPEBOU NBU©SJBVY FU
©DMBJSBHF
 QFSNF॒BOU TB NBOJQVMBUJPO EZOBNJRVF� /PVT BWPOT ©HBMFNFOU NJT BV QPJOU EFVY PVUJMT E۝©EJUJPO MPDBMF
EF MB GPSNF FO FTQBDF JNBHF � MF QSFNJFS QPVS EFT JNBHFT EF TZOUI¨TF FOSJDIJFT E۝JOGPSNBUJPOT TVQQM©NFOUBJSFT
	OPSNBMFT
 BMC©EP
 BV NPNFOU EV DPNQPTJUJOH
 FU MF TFDPOE QPVS EFT JNBHFT OBUVSFMMFT   M۝BJEF E۝VO DIBNQ EF
E©GPSNBUJPO FYBH©SBOU MFT NPUJGT E۝PSJFOUBUJPO RVJ TPOU GPSUFNFOU DPSS©M©T   MB DPVSCVSF EF MB GPSNF �% TPVT�KBDFOUF�
1BS BJMMFVST
 OPVT BWPOT QSPQPT© EJWFSTFT N©UIPEFT EF USBJUFNFOU EF MB H©PN©USJF RVF DF TPJU QPVS MB H©O©SBUJPO
QSPD©EVSBMF EF E©UBJMT   MB TVSGBDF E۝VO PCKFU �%
 MF DBMDVM SPCVTUF E۝PQ©SBUJPOT CPPM©FOOFT FOUSF EFVY NBJMMBHFT
 MB
SFDPOTUSVDUJPO EF TVSGBDFT   QBSUJS E۝VO OVBHF EF QPJOUT TPVT DPOUSBJOUF EF E©WFMPQQBCJMJU© PV JTTVFT EF TJNVMBUJPO
EF ੘VJEFT� &O੗O
 OPVT BWPOT E©WFMPQQ© VO OPVWFM BMHPSJUINF VMUSB SBQJEF EF DBMDVM EF DBSUFT EF USBOTQPSU FOUSF
EFVY EJTUSJCVUJPOT �% EJTDS©UJT©FT TVS VOF HSJMMF VOJGPSNF
 BWFD EF OPNCSFVTFT BQQMJDBUJPOT FO ©DIBOUJMMPOOBHF

SFNBJMMBHF
 JOUFSQPMBUJPO FU EFTJHO EF TPVSDFT E۝©DMBJSBHF�

5I¥NF 4PO FU *OUFSBDUJPO -FT USBWBVY EV UI¨NF 4PO FU *OUFSBDUJPO TPOU TUSVDUVS©T FO � BYFT

.PE¦MJTBUJPO EV 4PO FU EF MB .VTJRVF $FU BYF T۝JOU©SFTTF   MB NPE©MJTBUJPO EV TPO
 EF MB NVTJRVF FU EV
UFNQT EBOT MF CVU E۝BJEFS   MB DS©BUJPO BSUJTUJRVF FU BV E©WFMPQQFNFOU EF TZTU¨NFT EF DMBTTJ੗DBUJPO BVEJP PV EF
SFDPNNBOEBUJPO NVTJDBMF TVS EF HSBOEFT CBTFT EF EPOO©FT EF NVTJRVF�

&O DF RVJ DPODFSOF MB DS©BUJPO BSUJTUJRVF
 OPVT DPODFWPOT EFT PVUJMT QSJODJQBMFNFOU QPVS MB NVTJRVF FU MFT
BSUT EV TQFDUBDMF� /PVT BWPOT OPUBNNFOU QSPQPT© EF OPVWFBVY QBSBEJHNFT UFNQPSFMT QPVS E©੗OJS EFT TD©OBSJPT
JOUFSBDUJGT BWFD EFT CSBODIFNFOUT DPOEJUJPOOFMT QFSNF॒BOU EF QJMPUFS EFT QSPDFTTVT NVMUJN©EJBT BWFD EFT NPE¨MFT
GPSNFMT 	S©TFBVY EF 1FUSJ
 /5$$
 MFT MBOHVFT S©BDUJWFT
� $F USBWBJM B ©U© S©BMJT© EBOT MF DBESF EFT QSPKFUT "/3
*/&%*5 FU 044*" FU POU ©U© BKPVU©   MB QMBUFGPSNF MPHJDJFMMF 4$3*.&� $F OPVWFBV NPE¨MF EF TQ©DJ੗DBUJPO EV
UFNQT FTU DPNQM©NFOUBJSF EF DFMVJ DPNNVO©NFOU VUJMJT© FO NVTJRVF� *M T۝FTU BW©S© US¨T VUJMF EBOT EF OPNCSFVTFT
TJUVBUJPOT P¹ JM FTU O©DFTTBJSF EF DPNCJOFS M۝©DSJUVSF FU M۝JOUFSBDUJPO� -FT QFSTQFDUJWFT EF DF USBWBJM TPOU OPNCSFVTFT �
NPE©MJTBUJPO EF M۝BOBMZTF NVTJDPMPHJRVF DPHOJUJWF 	BWFD +FBO�.BSD $IPVWFM
 *3&.64 1BSJT 4PSCPOOF

 ©UVEF EF
M۝FYQSFTTJWJU© EFT TZTU¨NFT JOUFSBDUJGT 	BWFD #FSOBSE 4FSQF॒F
 *OSJB #PSEFBVY 4VE�0VFTU

 FO DPNCJOBOU DF NPE¨MF
BWFD MF QBSBEJHNF EF MB DBSUPHSBQIJF 	BWFD .BSDFMP 8BOEFSMFZ
 .D(JMM 6OJWFSTJUZ
� -FT BQQMJDBUJPOT T۝©UFOEFOU EV
KFVY WJE©P   MB NVT©PHSBQIJF�

5SBJUFNFOU EF MB QBSPMF -۝BYF USBJUFNFOU EF MB QBSPMF T۝JOU©SFTTF   M۝FYQSFTTJWJU© EBOT MB WPJY   USBWFST
QMVTJFVST UI©NBUJRVFT �

ۘ DBSBDU©SJTBUJPO EFT TUZMFT QPVS MB QBSPMF FU MFT WPJY DIBOU©FT 	"/3 %*"%&.4

ۘ DBSBDU©SJTBUJPO FU SFDPOOBJTTBODF EFT B੖FDUT TPDJBVY EBOT QMVTJFVST MFT MBOHVFT 	DPMMBCPSBUJPO BWFD M۝6OJWFS�

TJU© EF #PSEFBVY .POUBJHOF FU FU M۝6OJWFSTJU© EF ,ZPUP

ۘ USBOTDSJQUJPO BVUPNBUJRVF EF MB QBSPMF FO GSBO§BJT 	DPMMBCPSBUJPO JOEVTUSJFMMF BWFD MB TUBSU�VQ &"�5

ۘ DBSBDU©SJTBUJPO EF M۝©UBU EV MPDVUFVS� $F TVKFU ©NFSHFOU FTU MF QPJOU EF E©QBSU QPJOU E۝VOF DPMMBCPSBUJPO BWFD

M۝I´QJUBM EF #PSEFBVY TF GPDBMJTBOU TVS MB E©UFDUJPO EF MB TPNOPMFODF QBS MB WPJY� 6O EPDUPSBU FU EFVY QSPKFUT
	QSPKFU S©HJPOBM *404" FU -BCFY #SBJO QSPKFDU 4PNWPJDF
 TPOU FO DPVST TVS DF TVKFU�

*OUFSBDUJPO *M Z B RVBUSF BOT
 M۝PCKFDUJG EV HSPVQF *OUFSBDUJPO ©UBJU E۝FYQMPSFS EF OPVWFMMFT GPSNFT E۝JOUFSBDUJPO
CBT©FT OPUBNNFOU TVS EFT JOUFSBDUJPOT UBOHJCMFT
 MB S©BMJU© WJSUVFMMF
 MB S©BMJU© BVHNFOU©F PV MFT JOUFSGBDFT DFSWFBV�
PSEJOBUFVS� -FT QSJODJQBMFT S©BMJTBUJPOT EBOT DF EPNBJOF TPOU �

�� �� #JMBO



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

ۘ 6OF FYQMPSBUJPO EF M۝JOUFSBDUJPO BWFD MB S©BMJU© BVHNFOU©F TQBUJBMF UBOU BV OJWFBV GPOEBNFOUBM RVF UFDIOJRVF�
-۝FYQMPSBUJPO EF OPVWFBVY VTBHFT FU BQQMJDBUJPOT CBT©T TVS DF OPVWFBV N©EJB JOUFSBDUJG B ©HBMFNFOU ©U©
DPOEVJUF
 OPUBNNFOU EBOT MF EPNBJOF EF M۝©EVDBUJPO FU EV CJFO�ªUSF�

ۘ 6OF OPVWFMMF H©O©SBUJPO E۝JOUFSGBDFT DFSWFBV�PSEJOBUFVS 	#$*
 RVJ BQQMJRVF MFT QSJODJQFT EF M۝BQQSFOUJTTBHF
IVNBJO QPVS HBSBOUJS RVF MFT VUJMJTBUFVST QVJTTFOU BDRV©SJS VO NFJMMFVS DPOUS´MF� MF QSPDFTTVT E۝BQQSFOUJTTBHF
FO #$* B ©U© ©UVEJ© FO E©UBJM
 DF RVJ B QFSNJT EF NJFVY DPNQSFOESF RVJ QPVWBJU VUJMJTFS VOF #$* FU QPVSRVPJ
FU EF QSPQPTFS EF OPVWFBVY GFFECBDLT QPVS BN©MJPSFS M۝BQQSFOUJTTBHF�

ۘ -B QSJTF FO DPNQUF EF MB SFDPOOBJTTBODF BVUPNBUJRVF EFT HFTUFT EF 4PVOEQBJOUJOH QPVS MB H©O©SBUJPO EF
TPOT EF NVTJRVF ©MFDUSPOJRVF FU QPVS MF DPOUS´MF E۝VO FTTBJN EF ESPOFT�

ۘ -۝©UVEF E۝JOUFSGBDFT   GPSNF DIBOHFBOUF
 E۝BCPSE BWFD VO BOOFBV EF NFTVSF   GPSNF DIBOHFBOUF OPUJ੗BOU
MB EJTQPOJCJMJU© E۝©OFSHJF SFOPVWFMBCMF
 FOTVJUF
 QPVS VO DPDLQJU UBOHJCMF BWFD VO ©DSBO UBDUJMF   GPSNF
DIBOHFBOUF QPVS EFT JOUFSBDUJPO TBOT WJTJPO�

ۘ 6O BQFS§V QMVT BQQSPGPOEJ EV QBSBEJHNF EF M۝JOUFSBDUJPO UBOHJCMF HS¢DF   � VOF GFOªUSF JOUFSBDUJWF UBOHJCMF
QPVS GBWPSJTFS MB SFMBUJPO   EJTUBODF QPVS MFT QFSTPOOFT ¢H©FT
 MB DPODFQUJPO E۝PVUJMT UBOHJCMFT QPVS MFT WJTJUFT
QFSTPOOBMJT©FT EBOT MFT NVT©FT
 Z DPNQSJT EFT PVUJMT QPVS MFT QSPGFTTJPOOFMT
 FU
 M۝JOUSPEVDUJPO E۝VO OPVWFBV
DPODFQU
 M۝*P55 	M۝*OUFSOFU EFT DIPTFT UBOHJCMFT
 RVJ BN¨OF TFT QSPQSFT E©੗T FU PQQPSUVOJU©T�

5I¥NF 5SBJUFNFOU FU "OBMZTF EÔ*NBHFT -FT SFDIFSDIFT EV UI¨NF 5"* BCPSEFOU MF DPOUS´MF EF MB DIB®OF DPNQM¨UF
EF USBJUFNFOU E۝JNBHF EV QS©USBJUFNFOU CBT OJWFBV EFT JNBHFT   M۝BOBMZTF IBVU OJWFBV EF MFVS DPOUFOV� /PVT
E©WFMPQQPOT EF OPVWFMMFT N©UIPEFT QPVS MF USBJUFNFOU FU M۝BOBMZTF E۝JNBHF
 FO UFOBOU DPNQUF EFT TQ©DJ੗DJU©T EF MB
NPEBMJU© DPOTJE©S©F� -B SJDIFTTF EF OPT DPMMBCPSBUJPOT JOUFSEJTDJQMJOBJSFT BWFD EFT BSDI©PMPHVFT 	&3$ (&4)"&.


N©EFDJOT 	"/3 %FFQWPM#SBJO
 1SPKFU 3©HJPO *$&

 CJP�QIZTJDJFOT 	1SPKFU 3P#JP7J[
 $/34 k 0TF[ *OUFSEJTDJQMJOBSJU©
{

 TQPSUJGT 	1SPKFU 3©HJPO $3*41

 BSUJTUFT FU MF TFDUFVS DVMUVSFM 	"/3 1PTU1SPE-&"1
 "/3 13$* .FY$VMUVSF


OPVT B QFSNJT EF USBWBJMMFS TVS QMVTJFVST NPEBMJU©T E۝JNBHFSJF� "JOTJ
 OPVT BWPOT E©WFMPQQ© EFT N©UIPEFT QPVS MFT
JNBHFT FU MFT WJE©PT OBUVSFMMFT
 MFT JNBHFT N©EJDBMFT FU CJPMPHJRVFT
 BJOTJ RVF MFT JNBHFT MBTFS�

-B S©WPMVUJPO MJ©F   M۝JOUFMMJHFODF BSUJ੗DJFMMF FO USBJUFNFOU EF M۝JNBHF B HSBOEFNFOU NPEJ੗© MFT UFDIOJRVFT
E©WFMPQQ©FT BV TFJO EF OPUSF UI¨NF� "V DPVST EF DFT DJOR EFSOJ¨SFT BOO©FT
 MFT USBWBVY EFT NFNCSFT EV UI¨NF
5"* POU QSPHSFTTJWFNFOU DPOWFSH© WFST M۝BQQSFOUJTTBHF QSPGPOE� $FT USBWBVY POU EPOO© MJFV   EFT DPOUSJCVUJPOT
TDJFOUJ੗RVFT EBOT DF EPNBJOF � M۝BVHNFOUBUJPO EF EPOO©FT
 MF USBJUFNFOU EF EPOO©FT NBTTJWFT
 M۝BQQSFOUJTTBHF
EBOT VO DPOUFYUF P¹ QFV EF EPOO©FT TPOU MBCFMMJT©FT
 PV FODPSF M۝BQQSFOUJTTBHF DPMMBCPSBUJG�

3FDPOTUSVDUJPO %FT S©TVMUBUT JNQPSUBOUT EBOT MF UI¨NF 5"* POU ©U© PCUFOVT EBOT MB SFDPOTUSVDUJPO FU MF
QS©USBJUFNFOU �

ۘ SFDPOTUSVDUJPO EFT QBQZSVT OVN©SJT©T 	&3$ (&4)"&.
 QBS S©TFBVY KVNFBVY E۝BQQSFOUJTTBHF QSPGPOE
BJEBOU MFT QBQZSPMPHVFT

ۘ DPMPSJTBUJPO EF QIPUPT FU WJE©PT FO OPJS FU CMBOD QFSNF॒FOU E۝PCUFOJS VO SFOEV S©BMJTUF 	य़¨TF $MVTU&9 $16

"/3 1PTU1SPE-&"1
� $FMMFT�DJ POU ©U© JOU©HS©FT EBOT MF MPHJDJFM $PMPDJFM�

ۘ GVTJPO E۝JNBHFT NVMUJ�TQFDUSBMFT FU -J%"3 	&VSPQFBO 3*4& QSPKFDU /P."%4 FU DPMMBCPSBUJPO BWFD M۝*(/
�

4FHNFOUBUJPO -F UI¨NF 5"* B VOF FYQFSUJTF SFDPOOVF EBOT MF EPNBJOF EF MB TFHNFOUBUJPO� *M B BJOTJ QSPQPT©
ۘ EF OPVWFMMFT N©UIPEFT IZCSJEFT DPNCJOBOU EFT DSJU¨SFT UPQPMPHJRVFT FU H©PN©USJRVF QPVS VOF TFHNFOUBUJPO

�% QS©DJTF EFT PSHBOFT UVCVMBJSFT� &O DPMMBCPSBUJPO BWFD MF TFSWJDF EF QOFVNPMPHJF EV $)6 EF #PSEFBVY

DFT USBWBVY TVS MB TFHNFOUBUJPO EF MB QBSPJ CSPODIJRVF   QBSUJS E۝*3. POU ©U© CSFWFU©T FU GPOU M۝PCKFU E۝VO
USBOTGFSU JOEVTUSJFM 	*OUSBTFOTF
� $FT PVUJMT TPOU EJTUSJCV©T TPVT MB GPSNF E۝VOF CJCMJPUI¨RVF PQFO TPVSDF�

$IBQJUSF �� *NBHF FU 4PO ��
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ۘ VO OPVWFBV QBSBEJHNF E۝BQQSFOUJTTBHF DPMMBCPSBUJG CBT© TVS HSBOE OPNCSF EF S©TFBVY QSPGPOET 	"/3 +$+$
%FFQWPM#SBJO
� "QQMJRV©F BVY *3. D©S©CSBMFT
 DF॒F N©UIPEF B QFSNJT MB TFHNFOUBUJPO EFT TUSVDUVSFT EV
DFSWFBV BWFD VOF QS©DJTJPO TVQ©SJFVSF BVY N©UIPEFT FYJTUBOUFT� $F USBWBJM B ©U© S©BMJT© FO DPMMBCPSBUJPO
BWFD MFT SBEJPMPHVFT EV $)6 EF #PSEFBVY FU MFT OFVSPTDJFOUJ੗RVFT EF M۝*/$*" 	6.3 ����
� $F॒F EFSOJ¨SF
BWBOD©F FTU BDUVFMMFNFOU JOU©HS©F EBOT MB QMBUF�GPSNF 8FC WPM#SBJO 	?iiT,ffpQH#`�BMXmTpX2b
 FU B GBJU
M۝PCKFU E۝VO USBOTGFSU JOEVTUSJFM 	"SUJ੗DJBM *OTJHIU
�

ۘ MF DPODFQU EF QBUDI EF TVQFSWPYFMT B੗O E۝FYUSBJSF EF NBOJ¨SF Fਖ਼DBDF MFT WJTBHFT EBOT EFT QIPUPT 	य़¨TF
$MVTU&9 $16
�

ۘ MB TFHNFOUBUJPO EF OVBHFT EF QPJOU -J%"3 CBT©F IJTUPHSBNNFT FU QBS BQQSFOUJTTBHF QSPGPOE�

"OBMZTF EÔJNBHF -۝©UBQF E۝BOBMZTF VUJMJTF EFT BMHPSJUINFT EF DMBTTJ੗DBUJPO FU EFT N©UIPEFT E۝FYUSBDUJPO EF
DPOOBJTTBODFT� -F UI¨NF USBWBJMMF TVS EJ੖©SFOUT UZQFT EF EPOO©FT �

ۘ JNBHFT EF EPDVNFOU� %©WFMPQQFNFOU EF MB QMBUF�GPSNF MPHJDJFMMF %PD$SFBUPS� $FMMF�DJ QFSNFU MB H©O©SBUJPO
E۝JNBHFT EF EPDVNFOU TZOUI©UJRVFT FO HSBOEF RVBOUJU©� $FT JNBHFT TPOU VUJMJT©FT DPNNF W©SJU© UFSSBJO QPVS
M۝©WBMVBUJPO EF QFSGPSNBODFT FU M۝BQQSFOUJTTBHF QSPGPOE� $FT USBWBVY POU QFSNJT MB DS©BUJPO EF OPVWFMMFT
CBTFT EF S©G©SFODFT EBOT MF EPNBJOF�

ۘ JNBHFT CJPMPHJRVFT� -B QMBUFGPSNF XFC $// #FFUMFT -BOENBSLT FTU E©EJ©F BV QPTJUJPOOFNFOU BVUPNBUJRVF
EF QPJOUT E۝JOU©SªU TVS EFT JNBHFT CJPMPHJRVFT�

ۘ B॒FOUJPO WJTVFMMF� %FT CBTFT EF EPOO©FT E۝JNBHFT BVYRVFMMFT TPOU BTTPDJ©FT EFT EPOO©FT E۝B॒FOUJPO WJTVFMMF
POU ©U© DS©©FT FU TPOU EJTQPOJCMFT QPVS MB DPNNVOBVU© 	$/34 /","-"
�

ۘ WJE©PT TQPSUJWFT� " QBSUJS EV E©WFMPQQFNFOU E۝PVUJMT E۝BQQSFOUJTTBHF TVQFSWJT©T FU E۝FTUJNBUJPO EF NPVWF�
NFOUT
 EFT USBWBVY SFDPOOBJTTBODF EFT BDUJPOT TQPSUJWFT QBS S©TFBVY KVNFBVY POU ©U© NFO©T 	1SPKFU 3©HJPO
$3*41
 DBNQBHOF E۝©WBMVBUJPO JOUFSOBUJPOBMF .FEJB&WBM
�

ۘ WJE©PT ©HPDFOUS©T� 6O USBWBJM B ©U© NFO© TVS M۝JOEFYBUJPO EFT DPOUFOVT WJE©PT ©HPDFOUS©T QPVS MF TVJWJ
EF QFSTPOOFT NBMBEFT PV MB TBJTJF E۝PCKFUT QBS OFVSP�QSPUI¨TFT 	4VJWJQ
 3P#JP7*[
� -PST EV DIBMMFOHF
JOUFSOBUJPOBM 53&$7*%
 DFT N©UIPEFT POU B॒FJOU MB EFVYJ¨NF QMBDF EFVY BOO©FT EF TVJUF EBOT MB DBU©HPSJF
ۡ3FDIFSDIF EFT JOTUBODFT �ۡ -۝©RVJQF B DPPSEPOO© MF DPOTPSUJVN *3*. EV (%3 $/34 *4*4 EBOT DF॒F U¢DIF�

ۘ WJE©PT ©DPMPHJRVFT� 6O USBWBJM B ©U© QPSU© TVS M۝JOEFYBUJPO EF DPOUFOV EF WJE©PT ©DPMPHJRVFT QPVS MB SFDPO�
OBJTTBODF E۝PJTFBVY SBSFT 	1SPKFU 3©HJPO � 0DUPCSF #MFV
�

ۘ JNBHFT *3. �% EV DFSWFBV� %©WFMPQQFNFOU E۝PVUJMT E۝BJEF BV EJBHOPTUJD QPVS MFT NBMBEJFT OFVSPE©H©O©SB�
UJWFT   QBSUJS E۝*3. �% EV DFSWFBV� %FT N©UIPEFT NVMUJNPEBMFT FU MPOHJUVEJOBMFT POU ©U© QSPQPT©FT B੗O
E۝BTTJTUFS MFT OFVSPMPHVFT EBOT MFVS USBWBJM 	*%&9 #JH%BUB#SBJO
 1SPKFU 'SBODF�.BSPD "MDMBTT
 1SPKFU S©HJPO
*$&
�

����� 'BJUT NBSRVBOUT

/PVT NF॒POT JDJ FO BWBOU EFT S©BMJTBUJPOT EF M۝©RVJQF BV GPSU SBZPOOFNFOU JOUFSOBUJPOBM�

7PM#SBJO

%FTDSJQUJPO � *TTVF E۝VOF DPMMBCPSBUJPO FOUSF MF -B#3* FU M۝6OJWFSTJU© 1PMZUFDIOJRVF EF 7BMFODF 	617

 MB
QMBUF�GPSNF WPM#SBJO B ©U© NJTF FO MJHOF FO .BST ���� 	?iiTb,ffrrrXpQH#`�BMXmTpX2b
� $F॒F QMBUF�GPSNF FO
MJCSF BDD¨T QFSNFU EF USBJUFS BVUPNBUJRVFNFOU EFT *3. D©S©CSBMFT� (S¢DF   EFT PVUJMT BWBOD©T FO USBJUFNFOU EFT
JNBHFT N©EJDBMFT
 WPM#SBJO BOBMZTF MFT TUSVDUVSFT BOBUPNJRVFT EV DFSWFBV FU H©O¨SF BVUPNBUJRVFNFOU VO SBQQPSU

�� �� #JMBO
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DPOUFOBOU MF WPMVNF EF DFT TUSVDUVSFT� 4J M۝VUJMJTBUFVS GPVSOJU M۝¢HF FU MF HFOSF EV TVKFU
 DF SBQQPSU JOEJRVF EFT
BOPNBMJFT QPUFOUJFMMFT�

4FSWJDFT � -PST EF TPO MBODFNFOU
 MB QMBUF�GPSNF QSPQPTBJU VO TFVM TFSWJDF SFQPTBOU TVS MF MPHJDJFM WPM#SBJO�
$F MPHJDJFM QSPQPTF VOF TFHNFOUBUJPO BVUPNBUJRVF EF M۝BOBUPNJF EV DFSWFBV EF MB NBDSPTUSVDUVSF 	QBS FY UJTTVFT
  
MB TUSVDUVSF 	QBS FY TUSVDUVSF TPVT�DPSUJDBMF
� %FQVJT
 � TFSWJDFT TVQQM©NFOUBJSFT POU ©U© NJT FO MJHOF� 5PVU E۝BCPSE

MF MPHJDJFM $&3&4 RVJ QFSNFU VOF BOBMZTF QS©DJTF EFT TPVT�TUSVDUVSFT EF DFSWFMFU B ©U© BKPVU© FO ����� *M FTU  
TPVMJHOFS RVF DF॒F N©UIPEF   SFNQPSUFS MF DIBMMFOHF JOUFSOBUJPOBM MPST EF MB DPOG©SFODF .*$$"*���� TVS DF॒F
QSPCM©NBUJRVF� &OTVJUF
 MF MPHJDJFM -FTJPO#SBJO RVJ GPVSOJU VOF TFHNFOUBUJPO BVUPNBUJRVF EFT M©TJPOT EF MB NBUJ¨SF
CMBODIF 	QBS FY � M©TJPOT EF TDM©SPTF FO QMBRVF
 B ©U© BKPVU© FO ����� 1MVT S©DFNNFOU
 MF MPHJDJFM )*14 B ©U© JOU©HS©
EBOT MB QMBUF�GPSNF FO ����� $FMVJ�DJ QFSNFU VOF TFHNFOUBUJPO EFT TPVT�TUSVDUVSFT EF M۝IJQQPDBNQF
 VOF TUSVDUVSF
DMFG EF MB N©NPJSF JNQBDU©F US¨T U´U EBOT MB NBMBEJF E۝"M[IFJNFS� &O੗O
 E©CVU ����
 MF MPHJDJFM Q#SBJO B ©U© NJTF FO
MJHOF� $F MPHJDJFM TFHNFOUF MFT OPZBVY TPVT�UIBMBNJRVFT JNQMJRV©T EBOT MB NBMBEJF EF 1BSLJOTPO�

3BZPOOFNFOU *OUFSOBUJPOBM � -F OPNCSF E۝VUJMJTBUFVST EF DF॒F QMBUF�GPSNF FTU NBJOUFOBOU EF ���� 	?iiTb,
ffrrrXpQH#`�BMXmTpX2bfmb2`bXT?T
� $FT VUJMJTBUFVST WJFOOFOU EF QMVT EF ���� JOTUJUVUJPOT 	MBCPSBUPJSFT FO
JOGPSNBUJRVF FU OFVSPTDJFODF
 DFOUSFT EF SFDIFSDIF DMJOJRVF
 I´QJUBVY VOJWFSTJUBJSFT
 FUD�
   USBWFST MF NPOEF� "JOTJ

WPM#SBJO FTU NBJOUFOBOU EFWFOVF VOF S©G©SFODF JOUFSOBUJPOBMF FO OFVSPJNBHFSJF� " DF KPVS
 DF॒F QMBUF�GPSNF
B USBJU© QMVT EF ���
��� *3.� $F OPNCSF BVHNFOUF SBQJEFNFOU� " DFT E©CVUT
 MB QMBUF�GPSNF USBJUBJT RVFMRVFT
DFOUBJOFT E۝JNBHF QBS NPJT
 BVKPVSE۝IVJ FMMF FO USBJUF QMVTJFVST NJMMJFST�

1SPEVDUJPO EF DPOOBJTTBODFT � (S¢DF   DF॒F QMBUF�GPSNF
 JM B ©U© QPTTJCMF EF QSPEVJSF EF OPVWFMMFT DPOOBJT�
TBODFT OFVSPTDJFOUJ੗RVFT FU N©EJDBMFT FO USBJUBOU VO HSBOE OPNCSF E۝JNBHFT� 5PVU E۝BCPSE
 MF QSFNJFS NPE¨MF EF
M۝©WPMVUJPO EV DFSWFBV TVS M۝FOTFNCMF EF MB WJF 	EF � NPJT   �� BOT
 B QV ªUSF QSPQPT© FO BOBMZTBOU QMVT EF ����
*3.� -B QVCMJDBUJPO EF DFT S©TVMUBUT B ©U© SFQSJT EBOT MFT N©EJBT HSBOE QVCMJD 	4DJFODF FU "WFOJS
 4VE 3BEJP
 0VFTU
'SBODF
 FUD�
� &OTVJUF
 MF QSFNJFS NPE¨MF EF M۝©WPMVUJPO EV DFSWFBV BV DPVST EF MB NBMBEJF E۝"M[IFJNFS B ©HBMFNFOU
©U© QSPQPT© FO BOBMZTBOU QMVT EF ���� *3.� $F NPE¨MF B OPUBNNFOU NPOUS© RVF MFT QSFNJFST TJHOFT E۝BMU©SBUJPO
EF M۝BOBUPNJF D©S©CSBMF BQQBSBJTTFOU BVUPVS EF �� BOT BV OJWFBV EF M۝IJQQPDBNQF� $F॒F OPVWFMMF B GBJU M۝PCKFU
E۝VOF DPVWFSUVSF N©EJBUJRVF HSBOE QVCMJRVF 	4DJFODF FU "WFOJS
 3BEJP 5©M©WJTJPO 4VJTTF
 "#$ &TQBHOF
 FUD�
�

*NQBDU TVS MB TPDJ¦U¦ � &O ����
 VOF ©UVEF BMMFNBOEF B ©WBMV© M۝JNQBDU EF DF॒F QMBUFGPSNF TVS MB QS©DJTJPO
EV EJBHOPTUJD EF MB NBMBEJF E۝"M[IFJNFS� $F॒F ©UVEF B NPOUS© VOF BN©MJPSBUJPO TJHOJ੗BODF EF MB QS©DJTJPO EV
EJBHOPTUJD HS¢DF   M۝VUJMJTBUJPO QBS MF DMJOJDJFO EFT SBQQPSUT H©O©S©T QBS WPM#SBJO�

7BMPSJTBUJPO � &O ����
 VOF MJDFODF EV MPHJDJFM WPM#SBJO B ©U© D©E©F   MB TPDJ©U© MZPOOBJTF "SUJ੗DJBM *OTJHIU
	?iiTb,ffrrrX�`iB7B+B�H@BMbB;?iXBQ
� $F॒F WBMPSJTBUJPO WB QFSNF॒SF E۝BNFOFS OPT PVUJMT KVTRV۝ 
M۝VUJMJTBUJPO DMJOJRVF FU EPOD BV QMVT QSPDIF EV QBUJFOU�

*OUFSGBDFT $FSWFBV�0SEJOBUFVS -۝©RVJQF B PCUFOV VO QSPKFU &3$ JOUJUVM© #SBJO$PORVFTU
 QPSU© QBS 'BCJFO -P॒F

FU RVJ ©U© BDDFQU© 	&3$ 4UBSUJOH (SBOU ۗ QSPKFU TVS ���������
�

%FTDSJQUJPO � -FT *OUFSGBDFT $FSWFBV�0SEJOBUFVS PV #$* 	EF M۝BOHMBJT ۠#SBJO�$PNQVUFS *OUFSGBDFTۡ
 TPOU
EFT TZTU¨NFT EF DPNNVOJDBUJPO QFSNF॒BOU   MFVST VUJMJTBUFVST E۝FOWPZFS EFT DPNNBOEFT   VO PSEJOBUFVS FO
VUJMJTBOU VOJRVFNFOU MFVST TJHOBVY D©S©CSBVY
 HS¢DF   MB NFTVSF FU BV USBJUFNFOU EF DFT TJHOBVY� 1VJTRVF MFT
#$*T QFSNF॒FOU EF DPOUS´MFS VO PSEJOBUFVS TBOT BVDVOF BDUJWJU© QIZTJRVF
 FMMFT QSPNF॒FOU EF S©WPMVUJPOOFS
EF OPNCSFVY EPNBJOFT E۝BQQMJDBUJPO
 OPUBNNFOU MFT UFDIOPMPHJFT E۝BTTJTUBODF
 QBS FYFNQMF QPVS DPOUS´MFS EFT

$IBQJUSF �� *NBHF FU 4PO ��
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%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

GBVUFVJMT SPVMBOUT
 FU M۝JOUFSBDUJPO IPNNF�NBDIJOF� .BMHS© DF QPUFOUJFM QSPNF॒FVS
 MFT #$*T TPOU FODPSF US¨T QFV
VUJMJT©FT FO EFIPST EFT MBCPSBUPJSFT
   DBVTF EF MFVS NBVWBJTF ੗BCJMJU©� 1BS FYFNQMF
 EFT #$*T VUJMJTBOU TFVMFNFOU
EFVY NPVWFNFOUT JNBHJO©T EFT NBJOT DPNNF DPNNBOEFT NFOUBMFT
 E©DPEFOU DPSSFDUFNFOU NPJOT EF ��� EF DFT
DPNNBOEFT FO NPZFOOF
 UBOEJT RVF ��   ��� EFT VUJMJTBUFVST OF QBSWJFOOFOU QBT EV UPVU   DPOUS´MFS DFT TZTU¨NFT�

6OF #$* EPJU ªUSF DPOTJE©S©F DPNNF VO TZTU¨NF EF DPNNVOJDBUJPO DP�BEBQUBUJG � TFT VUJMJTBUFVST BQQSFOOFOU  
FODPEFS EFT DPNNBOEFT EBOT MFVST TJHOBVY D©S©CSBVY 	BWFD EFT U¢DIFT E۝JNBHJOBUJPO NFOUBMF
 RVF MB NBDIJOF
BQQSFOE   E©DPEFS FO VUJMJTBOU EFT N©UIPEFT EF USBJUFNFOU EV TJHOBM FU EF NBDIJOF MFBSOJOH� -B NBKPSJU© EFT F੖PSUT
EF SFDIFSDIF KVTRV۝  QS©TFOU POU ©U© E©EJ©T BV E©DPEBHF EFT DPNNBOEFT� $FQFOEBOU
 MF DPOUS´MF E۝VOF #$* FTU VOF
DPNQ©UFODF RVF MFT VUJMJTBUFVST EPJWFOU BQQSFOESF� .BMIFVSFVTFNFOU
 DPNNFOU MFT VUJMJTBUFVST EF #$* BQQSFOOFOU
  FODPEFS DFT DPNNBOEFT FTU FTTFOUJFM NBJT   QFJOF ©UVEJ©
 FU JM Z B VO NBORVF EF DPOOBJTTBODFT GPOEBNFOUBMFT
TVS M۝BQQSFOUJTTBHF IVNBJO FO #$*� %F QMVT
 MFT BQQSPDIFT E۝BQQSFOUJTTBHF TUBOEBSE TPOU TFVMFNFOU CBT©FT TVS EFT
IFVSJTUJRVFT FU OF SFTQFDUFOU QBT MFT QSJODJQFT E۝BQQSFOUJTTBHF IVNBJO JTTVT EF MB QTZDIPMPHJF FU EF M۝JOH©OJFSJF
Q©EBHPHJRVF� "JOTJ
 MB NBVWBJTF ੗BCJMJU© EFT #$* FTU US¨T QSPCBCMFNFOU NBKPSJUBJSFNFOU EVF   VO BQQSFOUJTTBHF
IVNBJO US¨T TPVT�PQUJNBM�

"੗O E۝PCUFOJS EFT #$*T WSBJNFOU ੗BCMFT
 OPVT EFWPOT DPNQM¨UFNFOU SFE©੗OJS M۝BQQSFOUJTTBHF IVNBJO FO
#$*� $۝FTU DF RVJ B ©U© QSPQPT© EBOT MF QSPKFU &3$ JOUJUVM© #SBJO$PORVFTU
 QPSU© QBS 'BCJFO -P॒F
 FU RVJ ©U©
BDDFQU© 	&3$ 4UBSUJOH (SBOU ۗ QSPKFU TVS ���������
� $F QSPKFU QSPQPTF UPVU E۝BCPSE E۝©UVEJFS
 EF DPNQSFOESF FU EF
NPE©MJTFS UI©PSJRVFNFOU FU TUBUJTUJRVFNFOU DPNNFOU MFT VUJMJTBUFVST BQQSFOOFOU   FODPEFS EFT DPNNBOEFT #$*�
&OTVJUF
   M۝BJEF EF QSJODJQFT E۝BQQSFOUJTTBHF IVNBJO FU   M۝BJEF EF DFT NPE¨MFT
 DF QSPKFU QSPQPTF EF DS©FS VOF
OPVWFMMF H©O©SBUJPO EF #$*T HBSBOUJTTBOU RVF MFVST VUJMJTBUFVST QFVWFOU FODPEFS BWFD TVDD¨T FU EF NBOJ¨SF DMBJSF
EFT DPNNBOEFT NFOUBMFT EBOT MFVST TJHOBVY D©S©CSBVY
 SFOEBOU BJOTJ MFT #$*T TVCTUBOUJFMMFNFOU QMVT ੗BCMFT� %F
UFMMFT #$*T FO੗O ੗BCMFT QPVSSPOU QPTJUJWFNFOU DIBOHFS M۝JOUFSBDUJPO IPNNF�NBDIJOF
 DPNNF MFT #$*T BWBJFOU
QSPNJT EF MF GBJSF
 NBJT ©DIPV© KVTRV۝  QS©TFOU�

3¦BMJTBUJPOT � +VTRV۝  QS©TFOU
 DF QSPKFU 	RVJ FO FTU   TB NPJUJ©
 B QFSNJT E۝JEFOUJ੗FS EF OPVWFBVY GBDUFVST
B੖FDUBOU MFT QFSGPSNBODFT FU M۝BQQSFOUJTTBHF BV DPOUS´MF EFT #$*
 UFMMF RVF QBS FYFNQMF M۝JO੘VFODF EF M۝BOYJ©U©
EFT VUJMJTBUFVST PV EV HFOSF EF M۝FYQ©SJNFOUBUFVS� $FMB OPVT B QFSNJT EF QSPQPTFS EFT NPE¨MFT UI©PSJRVFT FU
DPNQVUBUJPOOFMT EFT QFSGPSNBODFT FO #$*
 BJOTJ RVF EFT NPE¨MFT FU EFT N©USJRVFT QPVS RVBOUJ੗FS MFT DPNQ©UFODFT
FO #$* EFT VUJMJTBUFVST� /PVT OPVT TPNNFT ©HBMFNFOU FO USBJO EF SBਖ਼OFS DFT NPE¨MFT FO ©UVEJBOU M۝JO੘VFODF
EF M۝©UBU EF M۝VUJMJTBUFVS
 FU QPVS DFMB
 OPVT BWPOT QSPQPT© EFT PVUJMT QPVS QFSNF॒SF E۝FTUJNFS M۝©UBU DPHOJUJG 	JDJ
MB DIBSHF NFOUBMF
 PV B੖FDUJG 	WBMFODF FU BDUJWBUJPO ©NPUJPOOFMMF
 EF M۝VUJMJTBUFVS
 EJSFDUFNFOU EBOT TPO BDUJWJU©
D©S©CSBMF�

&OTVJUF
 FO OPVT BQQVZBOU TVS DFT EJ੖©SFOUT NPE¨MFT
 OPVT BWPOT DIFSDI©   DPODFWPJS EF OPVWFBVY UZQFT EF
#$*T
 QSFOBOU FO DPNQUF MF QSP੗M FU M۝©UBU EF M۝VUJMJTBUFVS   MB GPJT BV OJWFBV EFT BMHPSJUINFT EF NBDIJOF MFBSOJOH
NBJT BVTTJ BV OJWFBV EF M۝VUJMJTBUFVS� /PVT BWPOT BJOTJ QBS FYFNQMF QSPQPT© EFT BMHPSJUINFT EF USBJUFNFOU EV
TJHOBM QPVS S©EVJSF MB WBSJBCJMJU© EFT TJHOBVY D©S©CSBVY PV QPVS T۝BEBQUFS FO UFNQT S©FM BVY WBSJBCJMJU©T EF DFT
TJHOBVY� /PVT BWPOT ©HBMFNFOU QSPQPT© EF OPVWFMMFT BQQSPDIFT QPVS BEBQUFS MFT FYFSDJDFT E۝FOUSBJOFNFOU PV MF
GFFECBDL GPVSOJ   M۝VUJMJTBUFVS EZOBNJRVFNFOU
 FO GPODUJPO EFT QFSGPSNBODFT FU EV QSPHS¨T EF M۝VUJMJTBUFVS� /PVT
BWPOT QPVS DFMB QSPQPT© MF QSFNJFS DPNQBHOPO E۝BQQSFOUJTTBHF BSUJ੗DJFM QPVS MFT #$*�

.BTUFS &SBTNVT .VOEVT *1$7

%FTDSJQUJPO � -F QBSDPVST JOUFSOBUJPOBM EF .BTUFS k *NBHF 1SPDFTTJOH BOE $PNQVUFS 7JTJPO { 	*1$7
 FTU
VOF TQ©DJBMJU© EF .BTUFS DS©© FU QPSU© QBS EFT NFNCSFT EF M۝©RVJQF *NBHF FU TPO� *M B QPVS PCKFDUJG EF GPSNFS EFT

�� �� #JMBO



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

©UVEJBOUT TQ©DJBMJTUFT FO USBJUFNFOU FU BOBMZTF EFT JNBHFT FU EFT WJE©PT� *M B PVWFSU FO TFQUFNCSF ����� -FT ©UVEJBOUT
QBTTFOU TVDDFTTJWFNFOU J
 VO TFNFTUSF   M۝VOJWFSTJU© $BUIPMJRVF 1¡[N¡OZ 1©UFS 	11$6

 #VEBQFTU
 )POHSJF
 JJ

VO TFNFTUSF   M۝VOJWFSTJU© BVUPOPNF EF .BESJE 	6".

 &TQBHOF
 JJJ
 VO TFNFTUSF   M۝VOJWFSTJU© EF #PSEFBVY� -F
RVBUSJ¨NF TFNFTUSF FTU DPOTBDS© BV TUBHF�

"V TFJO EF M۝VOJWFSTJU© EF #PSEFBVY
 DF QSPKFU JNQMJRVF EFT FOTFJHOBOUT DIFSDIFVST EV -B#3*
 EF M۝*.4 FU EF
M۝*.# FU EFT 6'T E۝JOGPSNBUJRVF
 EF NBUI©NBUJRVFT FU EF TDJFODFT QPVS M۝JOH©OJFVS� *M T۝BHJU BJOTJ E۝VO QBSDPVST
QMVSJEJTDJQMJOBJSF� -۝JOU©HSBMJU© EFT FOTFJHOFNFOUT FTU FO BOHMBJT�

-FT FOTFJHOFNFOUT EJTQFOT©T MPST EV TFNFTUSF   M۝VOJWFSTJU© EF #PSEFBVY T۝BQQVJFOU NBKPSJUBJSFNFOU TVS MFT
SFDIFSDIFT S©BMJT©FT BV TFJO EF M۝©RVJQF JNBHF FU TPO EF -B#3* � DPVST E۝BQQSFOUJTTBHF QSPGPOE
 EF USBJUFNFOU
E۝JNBHF BWBOD©
 EF NPE©MJTBUJPO FU SFDPOTUSVDUJPO �% BJOTJ RVF EF S©BMJU© WJSUVFMMF FU BVHNFOU©F�

3BZPOOFNFOU *OUFSOBUJPOBM � -F .BTUFS B PCUFOV MF MBCFM &SBTNVT .VOEVT FO ���� 	CVEHFU � ��� .ܳ
� $FMB
E©NPOUSF M۝FYDFMMFODF EV QSPHSBNNF FU MVJ EPOOF VOF HSBOEF WJTJCJMJU©   M۝JOUFSOBUJPOBM� -F MBCFM B BDDSV M۝B॒SBDUJWJU©
EF DF॒F GPSNBUJPO BVQS¨T E۝©UVEJBOUT JOUFSOBUJPOBVY E۝FYDFMMFOU OJWFBV� $FSUBJOT E۝FOUSF FVY F੖FDUVFOU QBS MB
TVJUF VO TUBHF EF .BTUFS � FU VO EPDUPSBU BV TFJO EF M۝©RVJQF JNBHF FU TPO EV -B#3*
 DF RVJ FTU W©SJUBCMF QMVT QPVS
M۝©RVJQF� " M۝IFVSF BDUVFMMF � ©UVEJBOUT *1$7 POU QPVSTVJWJ FO UI¨TF EBOT M۝©RVJQF
 FU � TPOU FO TUBHF EF .BTUFS ��

$PMMBCPSBUJPO EF SFDIFSDIF � "V DPVST EFT EFVY BOO©FT E۝©UVEF
 MFT ©UVEJBOUT EPJWFOU S©BMJTFS VO QSPKFU EF
SFDIFSDIF FU E©WFMPQQFNFOU FODBES© QBS EFT DIFSDIFVST EFT USPJT VOJWFSTJU©T QBSUFOBJSFT� $FT QSPKFUT POU QFSNJT EF
NF॒SF FO BWBOU EJ੖©SFOUT TVKFUT E۝JOU©SªU DPNNVO BVY EJ੖©SFOUT MBCPSBUPJSFT BTTPDJ©T � BOBMZTF E۝JNBHF N©EJDBMF

SFDPOTUSVDUJPO �%
 E©UFDUJPO FU TVJWJ E۝PCKFUT
 FUD� 4VJUF   DFMB
 VO QSPKFU .BSJF 4LĂPEPXTLB�$VSJF +PJOU %PDUPSBUF B
©U© E©QPT© FO KBOWJFS �����

��� 0SHBOJTBUJPO FU WJF EF MÔ¦RVJQF

����� 1JMPUBHF
 BOJNBUJPO
 PSHBOJTBUJPO EF MÔ¦RVJQF

-۝©RVJQF FTU DPNQPT©F EF USPJT UI¨NFT � 5SBJUFNFOU FU "OBMZTF E۝*NBHF 	5"*

 "DRVJTJUJPO FU 3FDPOTUSVDUJPO
	"3

 FU 4PO FU *OUFSBDUJPO 	4*
� $IBRVF UI¨NF DJCMF VO EPNBJOF TDJFOUJ੗RVF QSJODJQBM
 FU PSHBOJTF JOE©QFOEBNNFOU
TPO BOJNBUJPO� -FT EFVY &1$ *OSJB
 105*0$ 	EBOT 4*
 FU ."/"0 	EBOT "3

 PSHBOJTFOU BJOTJ EFT (5 IFCEPNBEBJSFT�
-F UI¨NF 5"* B MVJ QSPQPT© VO (5 NFOTVFM�

&UBOU EPOO© MB UBJMMF JNQPSUBOUF EFT UI¨NFT
 FU OPUBNNFOU 5"*
 EFT HSPVQFT EF QMVT QFUJUFT UBJMMFT POU ©U© DS©©T
BVUPVS EF UI©NBUJRVFT QMVT SFTUSFJOUFT� -۝BOJNBUJPO TDJFOUJ੗RVF FTU EPOD NBKPSJUBJSFNFOU S©BMJT©F BV TFJO EF DFT
HSPVQFT�

-F EPNBJOF EV USBJUFNFOU FU EF M۝BOBMZTF EF EPOO©FT BVEJP�WJTVFMT B US¨T SBQJEFNFOU ©WPMV© QFOEBOU MB Q©SJPEF
©WBMV©F
 FO QBSUJDVMJFS BWFD M۝BW¨OFNFOU EF M۝BQQSFOUJTTBHF QSPGPOE� %F DF GBJU
 MFT UI©NBUJRVFT EF SFDIFSDIF
POU ©U© BNFO©FT   DIBOHFS
 DF RVJ B SFOEV QBSGPJT EJਖ਼DJMF EF NBJOUFOJS EFT HSPVQFT BDUJGT BWFD VOF BOJNBUJPO
TDJFOUJ੗RVF F੖FDUJWF�

-۝©RVJQF B EV DIBOHFS EFVY GPJT EF EJSFDUFVS 	FU E۝BEKPJOU
 BV DPVST EF MB Q©SJPEF ©WBMV©F� 1BTDBM %FTCBSBUT

©UBOU EFWFOV EJSFDUFVS BEKPJOU EF M۝�DPMF %PDUPSBMF
 FU DPPSEJOBUFVS EV NBTUFS &SBTNVT .VOEVT *1$7
 B MBJTT© MB
EJSFDUJPO   7JODFOU -FQFUJU� $F EFSOJFS BZBOU RVJ॒© MF -B#3* FO ����
 VOF OPVWFMMF ©MFDUJPO B EPOD FODPSF E» ªUSF
PSHBOJT©F�

$IBQJUSF �� *NBHF FU 4PO ��



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

%FQVJT ����
 MB OPVWFMMF EJSFDUJPO E۝©RVJQF B PSHBOJT© CJ�BOOVFMMFNFOU EFT KPVSO©FT PV EFNJ�KPVSO©FT E۝©RVJQF

DF RVJ B QFSNJT EF SFOGPSDFS MB DPI©TJPO EF M۝©RVJQF�

����� 1BSJU¦�� *OU¦HSJU¦ TDJFOUJÿRVF�� )ZHJ¥OF FU T¦DVSJU¦�� %¦WFMPQQFNFOU EVSBCMF FU QSJTF FO DPNQUF EFT JN�
QBDUT FOWJSPOOFNFOUBVY�� 1SPQSJ¦U¦ JOUFMMFDUVFMMF FU JOUFMMJHFODF ¦DPOPNJRVF

-۝©RVJQF DPNQUF � QFSNBOFOUFT
 DF RVJ SFQS©TFOUF FOWJSPO VO RVBSU EF M۝©RVJQF�

1MVTJFVST NFNCSFT GPOU QBSUJF EV S©DFOU HSPVQF EF USBWBJM EV MBCPSBUPJSF DFOUS© BVUPVS EV E©WFMPQQFNFOU
EVSBCMF� 1BS BJMMFVST
 1BTDBM (VJ॒PO
 (B«M (VFOOFCBVE FU "VS©MJF #VHFBV TPOU NFNCSFT EV (%4 $/34 &DP*OGP�

� 1SPKFU

��� "OBMZTF 4805

4 -B GPSDF QSJODJQBMF EF M۝©RVJQF *NBHF FU 4PO FTU MB GPSUF BDUJWJU© EF TFT NFNCSFT
 BWFD EF OPNCSFVTFT QVCMJDBUJPOT
EBOT MFT DPOG©SFODFT DM©T EFT EJ੖©SFOUT EPNBJOFT EF SFDIFSDIF
 FU TFT OPNCSFVTFT DPMMBCPSBUJPOT JOEVTUSJFMMFT FU
QMVSJ�EJTDJQMJOBJSFT�

8 -B GBJCMFTTF QSJODJQBMF EF M۝©RVJQF S©TJEF EBOT TB UBJMMF
 TPO US¨T HSBOE OPNCSF EF QSPKFUT FU DPMMBCPSBUJPOT
FYU©SJFVSFT
 FU EBOT MFT EJ੖©SFOUFT DIBSHFT QPSU©FT QBS TFT NFNCSFT� -۝©RVJQF QFJOF   NBJOUFOJS VOF DPI©TJPO FU
VOF BOJNBUJPO TDJFOUJ੗RVF TUBCMF� /PVT DPVWSPOT EF QMVT FO QMVT EF UI©NBUJRVFT EJ੖©SFOUFT
 DF RVJ BCPVUJU   VO
JTPMFNFOU EF DFSUBJOT NFNCSFT� *M FTU EJਖ਼DJMF BVKPVSE۝IVJ EF USPVWFS MF UFNQT QPVS NPOUFS VOF OPVWFBV QSPKFU
JNQMJRVBOU QMVTJFVST NFNCSFT EF M۝©RVJQF TVS DFSUBJOFT UI©NBUJRVFT�

0 -۝©RVJQF DS©F EFT DPMMBCPSBUJPOT BWFD EFT NFNCSFT E۝BVUSFT ©RVJQFT FU E۝BVUSFT MBCPSBUPJSFT EF M۝VOJWFSTJU© EF
#PSEFBVY� &MMF E©WFMPQQF ©HBMFNFOU EFT DPMMBCPSBUJPOT   M۝JOUFSOBUJPOBM PVWSBOU TVS EF OPVWFMMFT UI©NBUJRVFT
EF SFDIFSDIF� /PVT BWPOT EF OPNCSFVY QSPKFUT FO DPVST EF QS©QBSBUJPO PV E©QPT©T
 RVF DF TPJU BV OJWFBV MPDBM
BWFD MFT OPNCSFVTFT FOUSFQSJTFT RVJ OPVT TPMMJDJUFOU PV BV OJWFBV OBUJPOBM PV JOUFSOBUJPOBM BWFD QBS FYFNQMF VOF
OPVWFMMF &3$ FO DPVST E۝©WBMVBUJPO�

5 -۝©RVJQF NBORVF EF QPTTJCJMJU© EF SFDSVUFNFOU EF DIFSDIFVS QFSNBOFOU� &MMF GBJU ©HBMFNFOU GBDF BV DIBOHFNFOU
US¨T SBQJEF EBOT MF EPNBJOF EF M۝BQQSFOUJTTBHF QSPGPOE RVJ BDD©M¨SF MF SZUINF EFT QVCMJDBUJPOT�

��� 4USVDUVSBUJPO
 FþFDUJGT FU PSJFOUBUJPOT TDJFOUJÿRVFT

%BOT MF DBESF EF MB SFTUSVDUVSBUJPO EV -B#3*
 M۝©RVJQF *NBHF FU 4PO
 ©UBOU EPOO©F TB UBJMMF
 T۝FTU OBUVSFMMFNFOU
QPTJUJPOO©F QPVS EFWFOJS VO E©QBSUFNFOU� /PVT BWPOT UPVU EF NªNF TPVIBJU© FO QSP੗UFS QPVS OPVT SFTUSVDUVSFS  
M۝JOU©SJFVS EF DF GVUVS E©QBSUFNFOU� 5PVT MFT NFNCSFT BDUVFMT EF M۝©RVJQF *NBHF FU 4PO SFTUFSPOU EBOT MF GVUVS
E©QBSUFNFOU
   M۝FYDFQUJPO EF DFVY MPDBMJT©T   M۝&45*"
 RVJ OF GFSPOU QMVT QBSUJF EV -B#3* TVJUF   MB DS©BUJPO EV
MBCPSBUPJSF &45*" 3FDIFSDIF�

"DUVFMMFNFOU OPVT BWPOT � UI¨NFT FU OPVT TPVIBJUPOT DS©FS � ©RVJQFT EBOT MF GVUVS E©QBSUFNFOU� /PVT BWPOT
FYQ©SJNFOU© RV۝VOF TUSVDUVSBUJPO USPQ ੗OF 	QVJTRVF OPVT BWJPOT DS©© MFT HSPVQFT FO EFTTPVT EFT UI¨NFT

 TJ FMMF
FTU QSBUJRVF FO UFSNF EF HSPVQF EF USBWBJM FU QFVU DPSSFTQPOESF   M۝BDUJWJU© EF M۝©RVJQF   VO JOTUBOU 5
 OF QFSNFU

�� �� 1SPKFU



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

QBT BVY HFOT EF TF SFODPOUSFS BTTF[ TPVWFOU B੗O EF DS©FS EF OPVWFMMFT DPMMBCPSBUJPOT MPDBMFT
 NªNF TJ EFT TVKFUT
BTTF[ QSPDIFT TPOU ©UVEJ©T� $F॒F SFTUSVDUVSBUJPO FO EFVY ©RVJQFT TFSB BDDPNQBHO©F E۝VOF SFTUSVDUVSBUJPO EF
M۝BOJNBUJPO QFSNF॒BOU EF SFOGPSDFS MB DPI©TJPO EF M۝©RVJQF�

-B QSFNJ¨SF ©RVJQF RVF OPVT TPVIBJUPOT DS©FS TF GPDBMJTFSBJU TVS MFT BTQFDUT EF .PE©MJTBUJPO
 4ZOUI¨TF FU
*OUFSBDUJPO EV GVUVS E©QBSUFNFOU� 4PO BDUJWJU© EF SFDIFSDIF TFSBJU EBOT MB DPOUJOVJU© EF DF RVJ FTU GBJU BDUVFMMFNFOU
QBS MFT EFVY &1$ .BOBP FU 1PUJPD
 FU MFT HSBOET BYFT EF SFDIFSDIF TFSPOU EPOD �

ۘ EFTJHO EF UFDIOJRVFT E۝JOUFSBDUJPO 	�%
 UBOHJCMFT

ۘ S©BMJU© BVHNFOU©F
 S©BMJU© WJSUVFMMF
ۘ JOUFSGBDFT DFSWFBV�PSEJOBUFVS FU QIZTJPMPHJRVFT
ۘ N©UIPEFT E۝©WBMVBUJPO
ۘ BOBMZTF FU TJNVMBUJPO EF M۝JOUFSBDUJPO FOUSF MB MVNJ¨SF
 MB GPSNF FU MB NBUJ¨SF
ۘ NPE©MJTBUJPO FU ©EJUJPO EF M۝BQQBSFODF FO MJFO BWFD M۝PQUJRVF FU MB QFSDFQUJPO
ۘ BMHPSJUINFT EF SFOEV QIPUP�S©BMJTUF FU FYQSFTTJG FO UFNQT�S©FM DPNNF FO UFNQT NB®USJT©
ۘ ©EJUJPO FU USBJUFNFOU EF MB H©PN©USJF

-B EFVYJ¨NF ©RVJQF RVF OPVT TPVIBJUPOT DS©FS TF GPDBMJTFSBJU TVS UPVT MFT BTQFDUT 5SBJUFNFOU FU "OBMZTF
 TBOT
EJTUJODUJPO TVS MF UZQF EF EPOO©FT�4J OPVT HBSEFSPOT OPT FYQFSUJTFT FU OPT TQ©DJ੗DJU©T BWFD EFT N©UIPEPMPHJFT
BEBQU©FT BV UZQF EF N©EJBT 	TPO
 WJE©P
 JNBHFT �%
 �%
 ۪
 OPVT FTQ©SPOT RVF DFMB QFSNF॒SB EF NJFVY NVUVBMJTFS
OPT USBWBVY RVJ QFVWFOU ªUSF NJFVY NJT FO DPNNVOT TVS DFSUBJOT QPJOUT
 OPUBNNFOU M۝JOUFMMJHFODF BSUJ੗DJFMMF FU
MFT S©TFBVY EF OFVSPOFT QSPGPOET� $FMB QFSNF॒SB BVTTJ BVY NFNCSFT EF DF॒F ©RVJQF EF T۝JOTDSJSF OBUVSFMMFNFOU
EBOT MF GVUVS BYF USBOTWFSTF EV -B#3* BVUPVS EF M۝*OUFMMJHFODF BSUJ੗DJFMMF�

$IBQJUSF �� *NBHF FU 4PO ��
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�
.¦UIPEFT 'PSNFMMFT

� #JMBO

��� 1S¦TFOUBUJPO EF MÔ¦RVJQF

����� *OUSPEVDUJPO

-۝©RVJQF .©UIPEFT 'PSNFMMFT B VO MBSHF TQFDUSF EF UI©NBUJRVFT EF SFDIFSDIF
 BWFD VOF FYQFSUJTF GPSUF FU
JOUFSOBUJPOBMFNFOU SFDPOOVF �

ۘ &O MPHJRVF
 DPNQMFYJU©
 DBMDVMBCJMJU©�

ۘ &O UI©PSJF EFT HSBQIFT
 EFT BVUPNBUFT
 EF MB QSFVWF
 FU EFT MBOHBHFT GPSNFMT�

ۘ &O W©SJ੗DBUJPO FU TZOUI¨TF EF TZTU¨NFT EJTUSJCV©T
 UFNQPSJT©T
 QSPCBCJMJTUFT
 QBSBN©US©T
 E۝PSESF TVQ©SJFVS�

ۘ &O UI©PSJF EF MB DPODVSSFODF�

ۘ &O UI©PSJF EFT CBTFT EF EPOO©FT FU MBOHBHFT EF SFRVªUFT�

ۘ &O SFQS©TFOUBUJPO EF DPOOBJTTBODFT�

ۘ 4VS MFT 4"5 TPMWFVST
 FU MFT DPOUSBJOUFT $41�

ۘ &O BQQSFOUJTTBHF FU SPCPUJRVF�

ۘ &O UI©PSJF EFT KFVY FU EV DIPJY TPDJBM�

ۘ %BOT MF DBMDVM QBS TZTU¨NFT CJPMPHJRVFT�

��



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

����� &þFDUJGT FU NPZFOT

5BCMFBV ��� � $IFSDIFVST FU &�$ EF MÔ¦RVJQF .¦UIPEFT 'PSNFMMFT

���� ���� ���� ���� ���� ����
.$' �� �� �� �� �� ��
$3 � � � � � �
13 � � � � � �
%3 � � � � � �
1PTU�EPDUPSBOU	F
T � � � � � �
%PDUPSBOU	F
T �� �� �� �� �� ��
"VUSFT
 EPOU ¦N¦SJUFT � � � � � �

-۝©RVJQF .©UIPEFT 'PSNFMMFT B BDUVFMMFNFOU � .$' PV $3 IBCJMJU©T�

-F UBCMFBV TVJWBOU EPOOF MFT DPOUSBUT EF M۝©RVJQF 	JM FTU SBQQFM© EBOT M۝BOOFYF �
�

5BCMFBV ��� � $POUSBUT EF MÔ¦RVJQF .¦UIPEFT 'PSNFMMFT
 FO Lá
���� ���� ���� ���� ���� ���� 5PUBM

/BUJPOBM ��� ��� ��� ��� �� ��� ����
*OEVTUSJF �� �� � ��� � � ���

.POUBOU UPUBM EFT DPOUSBUT QPVS M۝©RVJQF .©UIPEFT 'PSNFMMFT � ���� Lܒ�

����� 1PMJUJRVF TDJFOUJÿRVF

-۝©RVJQF WJTF M۝FYDFMMFODF TDJFOUJ੗RVF�
ۘ /PVT QVCMJPOT OPT USBWBVY EF SFDIFSDIF EBOT MFT NFJMMFVSFT DPOG©SFODFT EV EPNBJOF� -F QPVSDFOUBHF EF

QVCMJDBUJPOT EBOT MFT BDUFT EF DPOG©SFODFT "��" TVS MF UPUBM EF UPVUFT MFT QVCMJDBUJPOT FTU BJOTJ EF ��� BWFD
VOF NBKPSJU© EF QVCMJDBUJPOT   MB DPOG©SFODF JOUFSOBUJPOBMF -*$4 	��� EFT QVCMJDBUJPOT "�"� EF MB Q©SJPEF
�

ۘ /PVT UJTTPOT VO S©TFBV EF DPMMBCPSBUFVST JOUFSOBUJPOBMFNFOU SFDPOOVT FO 'SBODF FU   M۝©USBOHFS� /PVT
QBSUJDJQPOT BJOTJ   EF OPNCSFVY ©DIBOHFT EF WJTJUFT FU   EFT QSPKFUT CJMBU©SBVY
 OPVT QBSUJDJQPOT   M۝*3-
3F-B9 	1BTDBM 8FJM FO FTU MF EJSFDUFVS BEKPJOU

 OPVT JODJUPOT OPT EPDUPSBOUT   GBJSF EFT QPTUEPDT EBOT E۝BVUSFT
MBCPSBUPJSFT
 OPVT FODBESPOT EFT EPDUPSBOUT FO DP�UVUFMMF
 FU OPVT TPVUFOPOT MF SFDSVUFNFOU FYU©SJFVS EFT
NB®USFT EF DPOG©SFODF�

ۘ -FT USBWBVY EF M۝©RVJQF WPOU EFT GPOEFNFOUT EF M۝JOGPSNBUJRVF   MB SFDIFSDIF ੗OBMJT©F� /PVT BWPOT BVTTJ
QMVTJFVST E©WFMPQQFNFOUT BDBE©NJRVFT EF MPHJDJFMT QFSNF॒BOU EFNF॒SF FOēVWSF FU EF WBMJEFS EFT BQQSPDIFT
FU EFT BMHPSJUINFT� &O੗O OPVT FODBESPOT USPJT EPDUPSBOUT ੗OBOD©T QBS VOF CPVSTF $*'3&�

��� 1S¦TFOUBUJPO EF MÔ¦DPTZTU¥NF SFDIFSDIF EF MÔ¦RVJQF

-PDBMFNFOU
 OPVT BWPOT EFT SFTQPOTBCJMJU©T BV -B#3* FU EBOT MFT QBSDPVST EF GPSNBUJPO FO MJFO BWFD MB SFDIFSDIF �
ۘ .BSD ;FJUPVO FTU EJSFDUFVS BEKPJOU EV -B#3*�
ۘ .PIBNFE .PTCBI FTU EJSFDUFVS BEKPJOU EV -B#3*�

�� �� #JMBO



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

ۘ "MBJO (SJ੖BVMU FTU EJSFDUFVS EF M۝VOJU© EF GPSNBUJPO E۝JOGPSNBUJRVF EF M۝6OJWFSTJU© EF #PSEFBVY�
ۘ "ODB .VTDIPMM B ©U© SFTQPOTBCMF EV QBSDPVST *OGPSNBUJRVF 'POEBNFOUBMF EV .� KVTRV۝  MB SFOUS©F ����
 FU

7JODFOU 1FOFMMF QSFOE TB TVJUF�
ۘ .BSD ;FJUPVO FU 7JODFOU 1FOFMMF TPOU ©MVT BV DPOTFJM EF M۝VOJU© EF GPSNBUJPO E۝JOGPSNBUJRVF EF M۝VOJWFSTJU©

EF #PSEFBVY�
ۘ 0MJWJFS (BVXJO B ©U© EJSFDUFVS EFT ©UVEFT EV %65
 BV E©QBSUFNFOU *OGPSNBUJRVF EF M۝*65 EF #PSEFBVY


KVTRV۝FO �����
ۘ %JFHP 'JHVFJSB FTU NFNCSF ©MV 	DPMM¨HF #
 EV $POTFJM 4DJFOUJ੗RVF EV -B#3* EFQVJT �����
ۘ 4ZMWBJO -PNCBSEZ FTU SFTQPOTBCMF EF MB GPSNBUJPO E۝JOH©OJFVST 3©TFBVY FU 4ZTU¨NFT E۝*OGPSNBUJPO EF

M۝&OTFJSC�.BUNFDB�
ۘ 'S©E©SJD )FSCSFUFBV ©UBJU SFTQPOTBCMF EF MB �¨SF BOO©F JOGPSNBUJRVF   M۝&OTFJSC�.BUNFDB KVTRV۝FO BP»U

����� *M FTU SFTQPOTBCMF EFT TUBHFT EF �¨NF BOO©F JOGPSNBUJRVF   M۝&OTFJSC�.BUNFDB EFQVJT NBST �����
ۘ -BVSFOU 4JNPO ©UBJU DP�SFTQPOTBCMF EV TFNFTUSF EF TQ©DJBMJTBUJPO FO �J¨NF BOO©F EF M۝&OTFJSC�.BUNFDB

k 5FDIOPMPHJFT .VMUJN©EJB FU +FVY 7JE©PT { KVTRVF TFQUFNCSF ����� %FQVJT
 JM FTU DP SFTQPOTBCMF EV TFNFTUSF
EF TQ©DJBMJTBUJPO k *OUFMMJHFODF "SUJ੗DJFMMMF {   M۝&OTFJSC�.BUNFDB� *M FTU ©HBMFNFOU DP�NPOUFVS EF M۝&63
#PSEFBVY (SBEVBUF 4DIPPM k /VNFSJDT { RVJ PVWSJSB FO �����

"V -B#3*
 OPVT QBSUJDJQPOT   EFT HSPVQFT EF USBWBJM UI©NBUJRVFT DPNNVOT   QMVTJFVST ©RVJQFT 	WPJS MB QBSUJF
BOJNBUJPO EF MB TFDUJPO ���
�

4VS MF DBNQVT EF M۝VOJWFSTJU© EF #PSEFBVY
 OPVT QBSUJDJQPOT BV DMVTUFS 4ZTOVN FU FO QBSUJDVMJFS BVY XPSL
QBDLBHFT 81� ۡ4BGFUZ BOE 3FMJBCJMJUZۡ FU 81� ۡ3PCPUJDT BOE ESPOFTۡ RVJ SBTTFNCMFOU EFT NFNCSFT EF QMVTJFVST
MBCPSBUPJSFT
 EPOU MF -B#3* FU M۝*.4� *HPS 8BMVLJFXJD[ FU "ODB .VTDIPMM DPMMBCPSFOU BWFD "MJ ;PMHIBESJ 	-BCPSBUPJSF
*.4
 TVS MF DPOUS´MF EJTUSJCV© EBOT MF DBESF EV 4ZTOVN� -F QSPKFU "/3 #JQ#JQ SBTTFNCMF M۝©RVJQF .' FU M۝*.4
BVUPVS EV UI¨NF EF MB SPCPUJRVF BHSJDPMF� -۝©RVJQF DPOUSJCVF ©HBMFNFOU   MB TVJUF EV QSPKFU 4ZTOVN
 %"$44
 FO
QSPQPTBOU VO 81 JOUFS�©RVJQF BVUPVS EF M۝*" EF DPO੗BODF�

/BUJPOBMFNFOU
 OPVT BWPOT EFT DPMMBCPSBUJPOT BWFD EF OPNCSFVY MBCPSBUPJSFT
 QBS MF GBJU EFT SFDSVUFNFOUT
FYUFSOFT
 QBS MFT OPNCSFVY QSPKFUT EF SFDIFSDIF EF UZQF "/3 QFSNF॒BOU EFT DPMMBCPSBUJPOT FOUSF MBCPSBUPJSFT
 FU
QBS MFT DPUVUFMMFT 	� UI¨TF FO DPUVUFMMF BWFD M۝*3*'
� /PVT TPNNFT BVTTJ QS©TFOUT EBOT MB TFDUJPO � EV $P/34 � )VHP
(JNCFSU FO ©UBJU NFNCSF KVTRV۝FO BP»U ����
 FU *HPS 8BMVLJFXJD[ FO FTU NFNCSF EFQVJT� %FQVJT ����
 -BVSFOU
4JNPO FTU QBS BJMMFVST 1S©TJEFOU EF M۝"TTPDJBUJPO 'SBO§BJTF EF 1SPHSBNNBUJPO QBS $POUSBJOUFT
 BJOTJ RVF NFNCSF
©MV EV $" EF M۝"TTPDJBUJPO 'SBO§BJTF *OUFMMJHFODF "SUJ੗DJFMMF� /PVT QBSUJDJQPOT   M۝BOJNBUJPO EV (%3 *. � "ODB
.VTDIPMM FTU NFNCSF EF TPO DPNJU© EF EJSFDUJPO
 FU 1BTDBM 8FJM FTU QS©TJEFOU EF TPO DPOTFJM TDJFOUJ੗RVF� /PVT
TPNNFT JNQMJRV©T EBOT M۝BOJNBUJPO EF (5 EFT (%3 � /BUIBOB«M 'JKBMLPX FTU DP�SFTQPOTBCMF EV (5 "-(" 	(%3
*.

 +©S´NF -FSPVY FTU EBOT MF DPNJU© EF QJMPUBHF EV (5 7FSJG 	(%3 *.

 FU "OUPJOF 3PMMFU WJFOU EF QSFOESF MB
SFTQPOTBCJMJU© EV (5 .57� 	(%3 (1-
� &O੗O
 OPVT QBSUJDJQPOT   E۝BVUSFT (5 EFT (%3
 FU FO QBSUJDVMJFS MF (5
$BMDVMBCJMJU©T EV (E3 *. FU MF (5 #*044 TPVUFOV QBS MFT (E3 *. FU #*.�

*OUFSOBUJPOBMFNFOU
 OPVT C©O©੗DJPOT EF DPMMBCPSBUJPOT QSJWJM©HJ©FT BWFD M۝*OEF QBS M۝JOUFSN©EJBJSF EF M۝*3-
3F-B9� /PVT BDDVFJMMPOT QBS DF CJBJT DIBRVF BOO©F QMVTJFVST ©UVEJBOUT FO TUBHF SFDIFSDIF EPOU DFSUBJOT QPVSTVJWFOU
FO UI¨TF EBOT OPUSF ©RVJQF� /PVT BWPOT QBS BJMMFVST EFT QSPKFUT CJMBU©SBVY QFSNF॒BOU EF DPMMBCPSFS BWFD EF
OPNCSFVY QBZT� /PVT BWPOT SF§V FOWJSPO ��� WJTJUFVST ©USBOHFST TVS MB Q©SJPEF� &O੗O
 OPVT TPNNFT BVTTJ JOWJU©T
  EF OPNCSFVTFT DPOG©SFODFT JOUFSOBUJPOBMFT EF QSFNJFS SBOH � TVS MB Q©SJPEF E۝©WBMVBUJPO
 +©S´NF -FSPVY FU "ODB
.VTDIPMM POU UPVT EFVY ©U© ۡLFZOPUF TQFBLFSTۡ BVY DPOG©SFODFT JOUFSOBUJPOBMFT -*$4�*$"-1� "V UPUBM
 OPVT BWPOT
©U© JOWJU©T EBOT �� DPOG©SFODFT�

$IBQJUSF �� .¦UIPEFT 'PSNFMMFT ��



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

"VUSFT DPMMBCPSBUJPOT JOUFSOBUJPOBMFT � M۝©RVJQF B QBSUJDJQ©   M۝BDUJPO &VSPQ©FOOF $045 "37* � 	3VOUJNF
7FSJ੗DBUJPO CFZPOE .POJUPSJOH
 EPOU M۝PCKFDUJG ©UBJU EF NF॒SF FO QMBDF VOF FYQFSUJTF FU EF E©੗OJS MFT FOKFVY MJ©T  
MB W©SJ੗DBUJPO   M۝FY©DVUJPO� $F॒F BDUJPO SFHSPVQBJU �� QBZT� "OUPJOF 3PMMFU ©UBJU SFQS©TFOUBOU EF MB 'SBODF BV
TFJO EF TPO .BOBHFNFOU $PNNJ॒FF� /PVT TPNNFT BVTTJ JNQMJRV©T EBOT EFT QSPKFUT CJMBU©SBVY BWFD M۝VOJWFSTJU©
EF 8BSXJDL 	3PZBVNF�6OJ
 ੗OBOD© QBS MB 3PZBM 4PDJFUZ
 MFT QSPKFUT -*" */'*/*4 FU *31 4*/'*/ E۝©DIBOHF BWFD
M۝"SHFOUJOF
 VO QSPKFU E۝©DIBOHF BWFD MF $IJMJ FU M۝"SHFOUJOF UZQF 45*$ "N4VE
 QMVTJFVST QSPKFUT $&'*13" BWFD
MF ./*5 	.BMBWJZB /BUJPOBM *OTUJUVUF PG 5FDIOPMPHZ

 M۝**5 #PNCBZ
 FU MF $.* FO *OEF
 VO QSPKFU 1)$ 6UJRVF
E۝©DIBOHF EF DIFSDIFVST BWFD MB 5VOJTJF
 VO EPVCMF EJQM´NF &/4&*3#�."5.&$" � &/*4 	4GBY
 RVJ QFSNFU
EFT ©DIBOHFT E۝©UVEJBOUT
 VO QSPKFU 1)$ (BMJM©P E۝©DIBOHF EF DIFSDIFVST FU VO BDDPSE EF DPMMBCPSBUJPO QPVS
EFT ©DIBOHFT E۝©UVEJBOUT FOUSF #PSEFBVY */1 FU M۝6OJWFSTJU© EF 1BEPVF 	*UBMJF

 VO BDDPSE &SBTNVT BWFD M۝6-#
	#FMHJRVF
� /PVT BWPOT ©HBMFNFOU EFT UI¨TFT FO DPUVUFMMF BWFD M۝VOJWFSTJU© EF 4GBY 	5VOJTJF

 M۝6OJWFSTJU© -JCSF EF
#SVYFMMFT 	#FMHJRVF

 M۝6OJWFSTJU© E۝"OWFST 	#FMHJRVF
 FU MF $IFOOBJ .BUIFNBUJDBM *OTUJUVUF 	*OEF
�

"OJNBUJPO TDJFOUJ੗RVF JOUFSOBUJPOBMF � /PVT TPNNFT JNQMJRV©T EBOT M۝&"5$4 	"ODB .VTDIPMM FTU NFNCSF EF
M۝&"5$4 $PVODJM EFQVJT ���� FU WJDF�QS©TJEFOUF EF M۝&"5$4 EFQVJT ����
 FU   M۝*'*1 	1BTDBM 8FJM FTU SFQS©TFOUBOU
OBUJPOBM BV 5$� FU *HPS 8BMVLJFXJD[ FTU NFNCSF EV 8(��� FU FO B ©U© MF QS©TJEFOU
�

��� 1SPEVJUT FU BDUJWJU¦T EF MB SFDIFSDIF

/PVT E©DMJOPOT EBOT MB TVJUF EF DF॒F TFDUJPO QMVTJFVST USBWBVY SFQS©TFOUBOU
 TBOT DIFSDIFS   ªUSF FYIBVTUJG
MFT UI©NBUJRVFT EF SFDIFSDIF QS©TFOUFT EBOT M۝©RVJQF
 DF॒F TFDUJPO O۝JODMVU QBT DFSUBJOFT BVUSFT DPOUSJCVUJPOT
NBKFVSFT EF M۝©RVJQF DPNNF QBS FYFNQMF <��
 ��
 ��
 ��
 ���
 ��>�

3©TFBVY EF 1FUSJ� -FT S©TFBVY EF 1FUSJ <��> GPSNFOU VO NPE¨MF QPVS MFT TZTU¨NFT DPODVSSFOUT BWFD EF OPNCSFVTFT
BQQMJDBUJPOT FONPE©MJTBUJPO FU W©SJ੗DBUJPO EF TPॏXBSF
 EF IBSEXBSF
 EF CBTFT EF EPOO©FT FU EF QSPDFTTVT DIJNJRVFT

CJPMPHJRVFT FU JOEVTUSJFMT�

-F QSPCM¨NF EF M۝B॒FJHOBCJMJU© QPVS MFT S©TFBVY EF 1FUSJ FTU GPOEBNFOUBM DBS EF OPNCSFVY BVUSFT QSPCM¨NFT T۝Z
S©EVJTFOU� /PVT BWPOT NPOUS© RVF MF QSPCM¨NF FTU QSJNJUJG S©DVSTJG FO EJNFOTJPO ੗Y©F <��> FU OPVT BWPOT EPOO©
VOF OPVWFMMF CPSOF JOG©SJFVSF EF DPNQMFYJU© 	OPO ©M©NFOUBJSF
 <��>� $FT USBWBVY POU SF§V MF CFTU QBQFS BXBSE  
MB DPOG©SFODF 450$ FO ���� FU POU ©U© QS©TFOU©T FO UBOU RV۝JOWJU©   EF OPNCSFVTFT DPOG©SFODFT JOUFSOBUJPOBMFT
	EPOU VOF LFZOPUF   -*$4�*$"-1 FO ����
� -B QS©D©EFOUF NFJMMFVSF CPSOF JOG©SJFVSF EF DPNQMFYJU© 	FYQPOFOUJBM
TQBDF
 BWBJU ©U© EPOO©F QBS -JQUPO FO ���� FU ©UBJU DPOKFDUVS©F DPNNF PQUJNBMF� $F OPVWFBV S©TVMUBU S©GVUF DF॒F
DPOKFDUVSF FU NPOUSF RVF EF OPNCSFVY BVUSFT QSPCM¨NFT EBOT EFT EPNBJOFT WBSJ©T DPNNF MFT MBOHBHFT GPSNFMT
 MB
MPHJRVF
 MFT TZTU¨NFT DPODVSSFOUT
 FUD
 TPOU QMVT EJਖ਼DJMFT RVF DF RVF M۝PO BWBJU QS©D©EFNNFOU FOWJTBH©�

-FT S©TFBVY EF 1FUSJ POU S©DFNNFOU ©U© VUJMJT©T DPNNF NPE¨MFT EF CBT OJWFBV QPVS MB W©SJ੗DBUJPO EF TZTU¨NFT
DPODVSSFOUT
 FU DFMB QPTF MF QSPCM¨NF EV QBTTBHF   M۝©DIFMMF EFT UFDIOJRVFT EF W©SJ੗DBUJPO QPVS DF NPE¨MF� /PVT
BWPOT QSPQPT© VOF BQQSPDIF TJNQMF FU Fਖ਼DBDF <��
 ��>
 JNQM©NFOU©F EBOT M۝PVUJM A*Qp2`
 QPVS S©TPVESF MB
DPVWFSUVSF EBOT MFT S©TFBVY EF 1FUSJ 	MB DPVWFSUVSF FTU VOF WBSJBOUF TJNQMJ੗©F EF M۝B॒FJHOBCJMJU©
� /PUSF BQQSPDIF
DPNCJOF EFT UFDIOJRVFT DMBTTJRVFT EF W©SJ੗DBUJPO FU EF OPVWFMMFT N©UIPEFT   CBTF E۝BCTUSBDUJPOT FU EF TPMWFVST
4.5� $F USBWBJM B GBJU M۝PCKFU E۝VOF TPVUFOBODF EF UI¨TF 	य़PNBT (F੖SPZ
�

/PVT OPVT TPNNFT ©HBMFNFOU JOU©SFTT©T BV QSPCM¨NF EF M۝B॒FJHOBCJMJU© EBOT EFT FYUFOTJPOT OBUVSFMMFT EFT
S©TFBVY EF 1FUSJ <��>
 UFMMFT RVF MFT S©TFBVY EF 1FUSJ NVOJT E۝VOF QJMF FU MFT S©TFBVY EF 1FUSJ CSBODIBOUT� /PVT BWPOT

�� I॒Q���XXX�DPTU�BSWJ�FV�

�� �� #JMBO



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

PCUFOV EFT S©TVMUBUT EF DPNQMFYJU© FO QFUJUF EJNFOTJPO QPVS DFT NPE¨MFT <��
 ��>� -F QSPCM¨NF EF M۝B॒FJHOBCJMJU©
FO EJNFOTJPO BSCJUSBJSF SFTUF PVWFSU QPVS DFT NPE¨MFT�

$PMMBCPSBUJPOT � 6OJWFSTJU©T EF 8BSXJDL 	3PZBVNF�6OJ

 EF 7BSTPWJF 	1PMPHOF

 E۝0MPNPVD FU EF #SOP 	3©QVCMJRVF
5DI¨RVF

 EF MB 56. FU EV .1* 	"MMFNBHOF

 FU FO 'SBODF BWFD MF -47 FU M۝*3*'�

'JOBODFNFOUT � "/3 #SB7"4�

4ZTU¨NFT EJTUSJCV©T� -۝BOBMZTF EFT TZTU¨NFT EJTUSJCV©T FTU SFOEVF US¨T EJਖ਼DJMF QBS MF QI©OPN¨OF CJFO DPOOV EF
M۝FYQMPTJPO EF UBJMMF� $POUSBJSFNFOU BVY TZTU¨NFT T©RVFOUJFMT
 MFT HSBQIFT EF ੘VY EFT TZTU¨NFT EJTUSJCV©T TPOU
TPVWFOU EF UBJMMF FYQPOFOUJFMMF QBS SBQQPSU BV TZTU¨NF
 DF RVJ FNQªDIF VOF BQQMJDBUJPO EJSFDUF EFT UFDIOJRVFT
CJFO DPOOVFT E۝BOBMZTF QPVS MFT TZTU¨NFT T©RVFOUJFMT� &O SBKPVUBOU BVTTJ MB DS©BUJPO EZOBNJRVF EF QSPDFTTVT
 MFT
QSPCM¨NFT EF W©SJ੗DBUJPO EFWJFOOFOU JOE©DJEBCMFT� -B TJUVBUJPO TF DPNQMJRVF EBWBOUBHF QPVS MF QSPCM¨NF EF MB
TZOUI¨TF EF DPOUS´MFVST EJTUSJCV©T
 DBS MFT S©TVMUBUT EF E©DJEBCJMJU© OF DPVWSFOU RVF EFT NPE¨MFT SFTUSFJOUT�

6OF BQQSPDIF OBUVSFMMF QPVS S©QPOESF   DF QSPCM¨NF DPOTJTUF   JEFOUJ੗FS EFT TPVT�DMBTTFT EF TZTU¨NFT QPVS
MFTRVFMMFT PO QFVU E©WFMPQQFS EFT UFDIOJRVFT E۝BOBMZTF Fਖ਼DBDFT� %BOT DF TFOT OPVT BWPOT DPOTJE©S© MF NPE¨MF
EFT EJBHSBNNFT EF O©HPDJBUJPO
 VO NPE¨MF QSPDIF EFT S©TFBVY EF 1FUSJ XPSL੘PX� $F EFSOJFS GPSNBMJTNF FTU
US¨T QPQVMBJSF QPVS MB EFTDSJQUJPO EFT CVTJOFTT QSPDFTTFT
 FU FTU VUJMJT© DPNNF CBDLFOE QPVS EFT GPSNBMJTNFT
HSBQIJRVFT UFMT RVF #1./ 	#VTJOFTT 1SPDFTT .PEFMJOH /PUBUJPO

 &1$ 	&WFOU�ESJWFO 1SPDFTT $IBJO
 PV FODPSF
6.- "DUJWJUZ %JBHSBNT� 6O QSFNJFS S©TVMUBU B NPOUS© RV۝PO QFVU W©SJ੗FS DFSUBJOFT QSPQSJ©U©T GPOEBNFOUBMFT EFT
EJBHSBNNFT E©UFSNJOJTUFT FO ©WJUBOU VOF FYQMPSBUJPO DP»UFVTF EV HSBQIF EFT DPO੗HVSBUJPOT
 FU DFDJ FO UFNQT
QPMZOPNJBM <��>� 6OF EF DFT QSPQSJ©U©T FTU VOF WBSJBOUF EF M۝BCTFODF EF CMPDBHF BQQFM©F ۠TPVOEOFTT �ۡ /PVT BWPOT
BVTTJ H©O©SBMJT© MF DBESF DMBTTJRVF EF M۝BOBMZTF TUBUJRVF EF QSPHSBNNFT T©RVFOUJFMT CBT©F TVS MFT USFJMMJT BVY
EJBHSBNNFT EF O©HPDJBUJPOT BZBOU MB QSPQSJ©U© EF TPVOEOFTT <��>� &O QBSUJDVMJFS
 DFMB NPOUSF RVF QPVS DF UZQF EF
EJBHSBNNFT PO QFVU DBMDVMFS MF UFNQT NJOJNBM�NBYJNBM PV MF DP»U FTQ©S© EFT FY©DVUJPOT FO UFNQT QPMZOPNJBM�

1PVS MFT TZTU¨NFT RVJ QFSNF॒FOU MB DS©BUJPO EZOBNJRVF EF QSPDFTTVT
 OPVT BWPOT DPOTJE©S© MF DBESF P¹ MFT
QSPDFTTVT DPNNVOJRVFOU QBS WBSJBCMFT QBSUBH©FT
 TBOT VUJMJTFS EF WFSSPVT PV E۝PQ©SBUJPOT EV UZQF UFTU�BOE�TFU�
/PVT BWPOT NPOUS© RVF MF NPE¨MF BWFD DS©BUJPO EZOBNJRVF JOUSPEVJU EBOT <��> FTU US¨T SPCVTUF
 FO SFTUBOU E©DJEBCMF
QPVS EFT DMBTTFT EF TZTU¨NFT CJFO QMVT H©O©SBVY <��>� %F QMVT
 OPVT BWPOT ©UBCMJ RVF M۝PO QFVU W©SJ੗FS QPVS DFT
TZTU¨NFT UPVUFT MFT QSPQSJ©U©T S©HVMJ¨SFT
 FU QBT TFVMFNFOU M۝B॒FJHOBCJMJU© <��>� *M SFTUF   WPJS TJ DFMB TF H©O©SBMJTF
FO QS©TFODF EV N©DBOJTNF EF DS©BUJPO EZOBNJRVF EF QSPDFTTVT <��>�

/PVT BWPOT ©HBMFNFOU USBWBJMM© TVS VOF RVFTUJPO PVWFSUF EFQVJT ����
 TVS MB E©DJEBCJMJU© EV QSPCM¨NF EF MB
TZOUI¨TF EF DPOUS´MFVST EJTUSJCV©T EBOT MF NPE¨MF EF ;JFMPOLB
 FO JEFOUJ੗BOU VOF DMBTTF RVJ DPVWSF UPVT MFT DBT
E©DJEBCMFT DPOOVT BVQBSBWBOU <��>�

$PMMBCPSBUJPOT � 56 .VOJDI 	"MMFNBHOF
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5FNQT�S©FM� /PT USBWBVY POU QPVS PCKFDUJG MB W©SJ੗DBUJPO QBS NPEFM�DIFDLJOH EF TZTU¨NFT UFNQT�S©FMT NPE©MJT©T
QBS EFT BVUPNBUFT UFNQPSJT©T� *M T۝BHJU E۝VO QSPCM¨NF DMBTTJRVF EF W©SJ੗DBUJPO GPSNFMMF
 MFT BVUPNBUFT UFNQPSJT©T
©UBOU MBSHFNFOU BEPQU©T QPVSNPE©MJTFS EFT TZTU¨NFT EPOU MFT DPNQPSUFNFOUT E©QFOEFOU EF DPOUSBJOUFT UFNQPSFMMFT�
$F QSPCM¨NF O©DFTTJUF EFT BCTUSBDUJPOT QFSNF॒BOU MB SFQS©TFOUBUJPO EV UFNQT RVJ TPJFOU   MB GPJT Fਖ਼DBDFT FU
QS©DJTFT�

$IBQJUSF �� .¦UIPEFT 'PSNFMMFT ��
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/PVT BWPOT JOUSPEVJU VO OPVWFBV QBSBEJHNF RVJ QFSNFU E۝VUJMJTFS EFT BCTUSBDUJPOT OPO DPOWFYFT QFSGPSNBOUFT
UPVU FO QS©TFSWBOU VOF SFQS©TFOUBUJPO Fਖ਼DBDF EF M۝FTQBDF E۝©UBUT� /PVT BWPOT QBS BJMMFVST NPOUS© M۝PQUJNBMJU© EF
DF॒F BCTUSBDUJPO <��>�

&O ©UVEJBOU MB W©SJ੗DBUJPO EFT DPNQPSUFNFOUT JO੗OJT 	WJWBDJU©

 OPVT BWPOT E©DPVWFSU VOF FSSFVS EF NPE©MJTB�
UJPO EBOT VO CFODINBSL DMBTTJRVF
 RV۝JM ©UBJU QSBUJRVFNFOU JNQPTTJCMF EF E©UFDUFS   M۝BJEF E۝PVUJMT EF W©SJ੗DBUJPO
EF DPNQPSUFNFOUT ੗OJT 	B॒FJHOBCJMJU©
� /PVT BWPOT NPOUS© VO S©TVMUBU EF DPNQMFYJU© RVJ JNQMJRVF RVF
 EF GB§PO
TVSQSFOBOUF
 MF QSPCM¨NF EF WJWBDJU© FTU QMVT EJਖ਼DJMF RVF MF QSPCM¨NF E۝B॒FJHOBCJMJU© QPVS MFT BVUPNBUFT UFNQPSJT©T

PV EV NPJOT RV۝JM EFNBOEF EFT UFDIOJRVFT EF W©SJ੗DBUJPO BEBQU©FT� /PVT BWPOT EPOD QSPQPT© VO OPVWFM BMHPSJUINF
QPVS MB W©SJ੗DBUJPO EF WJWBDJU© RVJ S©VUJMJTF BVUBOU RVF QPTTJCMF MB UFDIOPMPHJF RVF OPVT BWPOT E©WFMPQQ©F QPVS MB
W©SJ੗DBUJPO E۝B॒FJHOBCJMJU© <��
 ��>�

-B W©SJ੗DBUJPO EF TZTU¨NFT UFNQT�S©FMT DPODVSSFOUT QPTF VO E©੗ QBSUJDVMJFS� %FT FOUSFMBDFNFOUT E۝BDUJPOT
©RVJWBMFOUT TJ M۝PO OF UJFOU QBT DPNQUF EV UFNQT
 QFVWFOU OF QMVT M۝ªUSF MPSTRVF M۝PO DPOTJE¨SF MFT DPOUSBJOUFT
UFNQPSFMMFT� /PVT BWPOT QSPQPT© VOF OPVWFMMF N©UIPEF EF DBMDVM E۝BCTUSBDUJPOT RVJ QFSNFU EF SFHSPVQFS MFT
FOUSFMBDFNFOUT ©RVJWBMFOUT RVJ TPOU EJTUJOHV©T QBS MFT DPOUSBJOUFT UFNQPSFMMFT <��>� /PVT BWPOT NJT FO ēVWSF
OPUSF BMHPSJUINF FU PCUFOV EFT HBJOT EF QFSGPSNBODF E۝VO PSESF EF HSBOEFVS TVS DFSUBJOT CFODINBSLT DMBTTJRVFT

UPVU FO HBSBOUJTTBOU EFT QFSGPSNBODFT BVTTJ CPOOFT RVF M۝BMHPSJUINF TUBOEBSE TVS UPVT MFT FYFNQMFT� $FT USBWBVY
TPOU VOF QBSUJF E۝VOF UI¨TF FO DPVST 	(PWJOE 3BKBOCBCV
 �����۪
�

&O੗O
 OPVT BWPOT QFSGFDUJPOO© M۝BMHPSJUINF TUBOEBSE EF W©SJ੗DBUJPO E۝B॒FJHOBCJMJU© QPVS MFT BVUPNBUFT
UFNQPSJT©T FO QSPQPTBOU VOF UFDIOJRVF EF QBSDPVST EF M۝FTQBDF E۝©UBUT US¨T TJNQMF   JNQM©NFOUFS
 RVJ EPOOF EFT
HBJOT TVCTUBOUJFMT TVS MFT CFODINBSLT DMBTTJRVFT EF MB DPNNVOBVU© <��>� $FT USBWBVY POU EPOO© MJFV   VOF UI¨TF
TPVUFOVF 	5VOH य़BOI 5SBO
 ����
�

/PT BMHPSJUINFT TPOU NJT FO ēVWSF EBOT M۝PVUJM EF W©SJ੗DBUJPO 5$IFDLFS <��> E©WFMPQQ© BV -B#3* 	WPJS
TFDUJPO ���
� &O ����
 BQS¨T QMVTJFVST BOO©FT EF E©WFMPQQFNFOU
 OPVT BWPOT QVCMJ© VOF QSFNJ¨SF WFSTJPO PQFO
TPVSDF EF M۝PVUJM� 5$IFDLFS
 BWFD TPO BSDIJUFDUVSF PVWFSUF
 QFSNFU   MB DPNNVOBVU© EF SFQSPEVJSF MFT S©TVMUBUT
FYQ©SJNFOUBVY FU E۝©WBMVFS EF OPVWFBVY BMHPSJUINFT� 1MVTJFVST USBWBVY M۝POU E©K  VUJMJT©
 OPUBNNFOU <���
 ��

��>� 5$IFDLFS FTU BV DFOUSF EV QSPKFU "/3 5JDL5BD S©VOJTTBOU MFT NFJMMFVSFT ©RVJQFT GSBO§BJTFT EF W©SJ੗DBUJPO EF
TZTU¨NFT UFNQPSJT©T�

$PMMBCPSBUJPOT � $.* $IFOOBJ 	*OEF
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 QVJT *P555" ���������

 "/3 	5JDL5BD ���������
�

7©SJ॑DBUJPO   MڼFY©DVUJPO� -B 7©SJ੗DBUJPO   M۝&Y©DVUJPO 	3VOUJNF 7FSJ੗DBUJPO
 FTU VO UFSNF SFHSPVQBOU MFT
UI©PSJFT
 UFDIOJRVFT FU PVUJMT QPVS W©SJ੗FS MB DPOGPSNJU© EFT FY©DVUJPOT EV TZTU¨NF TPVT TVSWFJMMBODF QBS SBQQPSU  
VOF TQ©DJ੗DBUJPO EPOO©F� -۝©RVJQF T۝FTU JOWFTUJF EBOT DF EPNBJOF OPUBNNFOU FO QBSUJDJQBOU   M۝BDUJPO &VSPQ©FOOF
$045 "37* 	3VOUJNF 7FSJ੗DBUJPO CFZPOE .POJUPSJOH
 SFHSPVQBOU �� QBZT� 6OF EFT DPOUSJCVUJPOT EF DF॒F BDUJPO
FTU VO MJWSF UVUPSJFM TVS MB W©SJ੗DBUJPO   M۝FY©DVUJPO EBOT MB S©EBDUJPO EVRVFM M۝©RVJQF T۝FTU JOWFTUJF <��>� -۝©RVJQF B
PCUFOV EFT S©TVMUBUT TJHOJ੗DBUJGT EBOT MF EPNBJOF EF M۝FOGPSDFNFOU
 VOF WBSJBOUF EF MB W©SJ੗DBUJPO   M۝FY©DVUJPO
BWFD QPTTJCJMJU© E۝F੖FDUVFS EFT PQ©SBUJPOT DPSSFDUJWFT QPVS NPEJ੗FS MB T©RVFODF E۝FY©DVUJPO TJ O©DFTTBJSF� /PVT
BWPOT NPOUS© DPNNFOU TZOUI©UJTFS VO N©DBOJTNF E۝FOGPSDFNFOU   EJ੖©SFOUT OJWFBVY E۝BCTUSBDUJPO FO QS©TFODF
E۝©W©OFNFOUT JODPOUS´MBCMFT
 FU DF QPVS UPVUF QSPQSJ©U© S©HVMJ¨SF
 UFNQPSJT©F PV OPO
 FONPOUSBOU RVF DFN©DBOJTNF
HBSBOUJU MFT QSPQSJ©U©T TUBOEBSE RVF M۝PO B॒FOE E۝VO NPOJUFVS E۝FOGPSDFNFOU 	DPSSFDUJPO
 USBOTQBSFODF
 PQUJNBMJU©

<���><���>� /PVT BWPOT FOTVJUF TJNQMJ੗© DF॒F BQQSPDIF FU M۝BWPOT SFOEVF QMVT QFSGPSNBOUF HS¢DF   M۝BQQPSU EF MB

�� �� #JMBO
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UI©PSJF EFT KFVY <���
 ���><���>� 6O E©NPOTUSBUFVS B BVTTJ ©U© E©WFMPQQ© <���>� $FT USBWBVY POU GBJU M۝PCKFU E۝VOF
TPVUFOBODF EF UI¨TF 	.B॒IJFV 3FOBSE
 FU E۝VOF )%3 	"OUPJOF 3PMMFU <���>
�

$PMMBCPSBUJPOT � *OSJB 3FOOFT #SFUBHOF "UMBOUJRVF
 *OSJB (SFOPCF 3IPOF�"MQFT
 "BMUP 6OJWFSTJUZ 	'JOMBOEF
�

'JOBODFNFOUT � 3©HJPO /PVWFMMF "RVJUBJOF

+FVY� -B UI©NBUJRVF +FVY B VOF MPOHVF IJTUPJSF EBOT M۝©RVJQF .©UIPEFT 'PSNFMMFT
 BWFD EFT USBWBVY GPOEBUFVST
DPVWSBOU MFT EFVY E©DFOOJFT QS©D©EFOUFT� &MMF T۝FTU E©WFMPQQ©F EBOT EJ੖©SFOUFT EJSFDUJPOT BV DPVST EFT DJOR
EFSOJ¨SFT BOO©FT
 OPUBNNFOU BWFD MF SFDSVUFNFOU EF /BUIBOB«M 'JKBMLPX FO �����

6OF EFT RVFTUJPOT MFT QMVT JNQPSUBOUFT EBOT MF EPNBJOF EFT KFVY QPVS MB W©SJ੗DBUJPO FU MF NPEFM�DIFDLJOH
FTU MB DPNQMFYJU© EF MB S©TPMVUJPO EFT KFVY EF QBSJU©
 PVWFSUF EFQVJT VOF USFOUBJOF E۝BOO©FT� %FQVJT ����
 EF US¨T
OPNCSFVY S©TVMUBUT POU ©U© PCUFOVT TVJUF   MB DPOTUSVDUJPO E۝VO OPVWFM BMHPSJUINF RVJ SBN¨OF MB DPNQMFYJU© EF
TPVT�FYQPOFOUJFMMF   RVBTJ�QPMZOPNJBMF 	CFTU QBQFS BXBSE   450$ ����
� /PUSF ©RVJQF B KPV© VO S´MF NPUFVS EBOT
DF॒F OPVWFMMF ¨SF RVBTJ�QPMZOPNJBMF E¨T MF E©CVU <��>
 FU QS©DVSTFVS EBOT MF S©TVMUBU QSJODJQBM � M۝JOUSPEVDUJPO EF
OPVWFBVY PVUJMT 	BSCSFT VOJWFSTFMT <��>
 HSBQIFT VOJWFSTFMT <��
 ��
 ��>
 FU MB GPSNBMJTBUJPO EF CPSOFT JOG©SJFVSFT <��>�

-FT KFVY TUPDIBTUJRVFT TPOU EFT NPE¨MFT OBUVSFMT E۝JOUFSBDUJPO DPNQ©UJUJWF TPVNJTF   M۝JO੘VFODF E۝©W¨OFNFOUT
BM©BUPJSFT� -B DPNQMFYJU© EFT KFVY TUPDIBTUJRVFT B ©HBMFNFOU ©U© ©UVEJ©F
 OPUBNNFOU EBOT MF DBT EFT KFVY   EFVY
KPVFVST   TPNNF OVMMF BWFD DPOEJUJPOT RVBMJUBUJWFT <��
 ��>
 EBOT MB UI¨TF E۝&EPO ,FMNFOEJ FU MF QPTU�EPD EF 1BVMJ
'PVSOJFS QPVS MF QSPCM¨NF EF MB WBMFVS � <��><��
 ��>
 EBOT MB UI¨TF EF -VEPWJD )PGFS QPVS MFT BQQMJDBUJPOT   MB
QMBOJ੗DBUJPO EF NPVWFNFOUT <��> FU EBOT DFMMF EF 4PVNZBKJU 1BVM QPVS MFT KFVY   JOGPSNBUJPO JNQBSGBJUF <��>� -B
UI©PSJF EV DIPJY TPDJBM GPVSOJU EFT PVUJMT QPVS M۝©UVEF EF N©DBOJTNFT DPNQ©UJUJGT E۝B॒SJCVUJPO EF SFTTPVSDFT
 EPOU
MB OPO�NBOJQVMBCJMJU© TUSBU©HJRVF FTU BDUVFMMFNFOU ©UVEJ©F EBOT MF DBESF EF MB UI¨TF EF 4JNPO .BVSBT�

$PMMBCPSBUJPOT � 6OJWFSTJU©T EF 8BSXJDL 	3PZBVNF�6OJ
 FU EF 7BSTPWJF 	1PMPHOF

 *3*4"

'JOBODFNFOUT � "/3 %FMUB 	���� ۗ ����

 $/34 .PNFOUVN %FFQ4ZOUI 	���� ۗ ����

 -B#&9 $16�

3PCPUJRVF� 3IPCBO FTU VO QSPKFU USBOTWFSTF EV -B#3* JOTUJUV© FO �����-۝PCKFU E۝©UVEF EF 3IPCBO FTU MB SPCPUJRVF
BVUPOPNF BWFD EFVY EJSFDUJPOT � E۝VOF QBSU MB SPCPUJRVF BVUPOPNF IVNBOP¯EF
 FU E۝BVUSF QBSU MB SPCPUJRVF BHSJDPMF�
3IPCBO B DPO§V FU QSPEVJU MF SPCPU BVUPOPNF 4JHNB#BO� *M T۝BHJU E۝VO SPCPU IVNBOP¯EF RVJ
 EFQVJT TB DPODFQUJPO

QFSNFU M۝FYQ©SJNFOUBUJPO S©FMMF E۝BMHPSJUINFT E۝PQUJNJTBUJPO FU E۝BQQSFOUJTTBHF
 HS¢DF   TB UBJMMF
 TB SPCVTUFTTF
FU TB TPQIJTUJDBUJPO 	WPJS F�H� <��>
� � UJUSF E۝FYFNQMF
 OPVT BWPOT NJT BV QPJOU VOF UFDIOJRVF E۝PQUJNJTBUJPO EF
M۝PEPN©USJF EV SPCPU   CBTF EF N©UIPEFT ©WPMVUJPOOBJSFT 	$."&4 OPUBNNFOU
 <���>� 4JHNB#BO FTU BVKPVSE۝IVJ
VUJMJT© EBOT QMVTJFVST BVUSFT VOJWFSTJU©T 	.*15 FO 3VTTJF
 4IFOZBOH FO $IJOF
� 1BS BJMMFVST
 OPVT BWPOT ©UFOEV
DFT USBWBVY EBOT VO DPOUFYUF EF QVSF TJNVMBUJPO
 FO FYQMPSBOU MB NPSQIPMPHJF FU TFT MJFOT BWFD MF DPOUS´MF EF
MB MPDPNPUJPO <��>� %BOT VO TPVDJ E۝BQQMJDBUJPO
 OPT USBWBVY TVS MB MPDPNPUJPO OPVT POU DPOEVJU   E©WFMPQQFS
VOF PSUI¨TF BVUP�TUBCJMJTBOUF EV NFNCSF JOG©SJFVS 	1BUFOU 80����������
� %BOT MF EPNBJOF EF MB SPCPUJRVF
BHSJDPMF
 MFT USBWBVY EF 3IPCBO TPOU FO MJFO US¨T GPSU BWFD MFT DPOUSBJOUFT EF UFSSBJO� /PVT BWPOT JOWFTUJHV© VO
TZTU¨NF EF QPTJUJPOOFNFOU (/44 DFOUJN©USJRVF NPOP�GS©RVFODF RVJ QFSNFU EF CBJTTFS MFT DP»UT 	GSFJO US¨T GPSU
BV E©QMPJFNFOU
 WPJS <��>
� /PVT BWPOT FYQMPS© MB QSPCM©NBUJRVF EV E©TIFSCBHF SPCPUJT©
 RVJ B MF QPUFOUJFM EF
SFNQMBDFS M۝VTBHF E۝JOUSBOUT DIJNJRVFT EBOT MF GVUVS� /PVT BWPOT NJT BV QPJOU FU E©QMPZ© VO TZTU¨NF EF E©TIFSCBHF
SPCPUJT© DFOUJN©USJRVF QPVS HSBOEF DVMUVSF 	1BUFOU 80����������
� %BOT MF QSPKFU "/3 #JQ#JQ
 OPVT BWPOT
FYQMPS© BWFD TVDD¨T MF E©TIFSCBHF JOUSB�SBOH 	DIBMMFOHF "/3 3PTF
� -۝©RVJQF QBSUJDJQF   MB 3PCP$VQ
 MB QMVT HSBOEF
DPNQ©UJUJPO EF SPCPUJRVF BVUPOPNF BV NPOEF
 OPVT BWPOT SFNQPSU© MB �¨SF QMBDF EF MB MJHVF ,JE�4J[F )VNBOPJE

$IBQJUSF �� .¦UIPEFT 'PSNFMMFT ��
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  � SFQSJTFT � ����
 ����
 ���� FU ����
 BJOTJ RVF MF 3PCP$VQ #FTU )VNBOPJE "XBSE ����� 0VUSF MF NPUFVS EF
E©WFMPQQFNFOU RVF DFMB DPOTUJUVF
 QBSUJDJQFS   MB 3PCP$VQ FTU VO CFODINBSL US¨T QSBHNBUJRVF QPVS MB SPCPUJRVF
IVNBOP¯EF <�
 �><��>� /PUSF OPUPSJ©U© EBOT MB DPNNVOBVU© 3PCP$VQ OPVT B DPOEVJU   PCUFOJS M۝PSHBOJTBUJPO EF
M۝©W©OFNFOU   #PSEFBVY QPVS M۝BOO©F ���� 	JOJUJBMFNFOU ����
 	FOWJSPO ���� DPNQ©UJUFVST
 �� QBZT
 ����� WJTJUFVST
�
1PVS ੗OJS
 NFOUJPOOPOT RVF 3IPCBO DPOUSJCVF ©HBMFNFOU BV E©WFMPQQFNFOU EFT &E5FDI � OPVT BWPOT DPO§V VO
SPCPU BEBQU© QPVS M۝FOTFJHOFNFOU EV TFDPOEBJSF
 EPOU VOF DFOUBJOF E۝FYFNQMBJSFT TPOU BVKPVSE۝IVJ FO UFTU FO
DPMMBCPSBUJPO BWFD MF S©TFBV $BOPQ©�

3BJTPOOFNFOU TVS MFT EPOO©FT FU DPOOBJTTBODFT� /PVT BWPOT ©UVEJ© MB S©QPOTF BVY SFRVªUFT EBOT EJ੖©SFOUT
DPOUFYUFT
 FO T۝JOU©SFTTBOU QSJODJQBMFNFOU   MB DPNQMFYJU© FU M۝BMHPSJUINJRVF EFT QSPCM¨NFT EF SBJTPOOFNFOU
BTTPDJ©T�

4VS MFT CBTFT EF EPOO©FT EF HSBQIF 	HSBQI EBUBCBTFT

 PO B ©UVEJ© MF MBOHBHF EF SFRVªUFT $312 	$POKVODUJWF
3FHVMBS 1BUI फ़FSJFT

 US¨T VUJMJT© EBOT MF DPOUFYUF EFT SFRVªUFT TPVT GPSNBU 3%'� &O QBSUJDVMJFS
 PO B DPOTJE©S© MF
QSPCM¨NF E۝JODMVTJPO EF SFRVªUFT <��
 ��> 	۠&TU�DF RVF MB S©QPOTF   DF॒F SFRVªUF FTU UPVKPVST JODMVF EBOT MB S©QPOTF
E۝VOF BVUSF SFRVªUF ۡ

 FU EF ۜCPVOEFEOFTT۝ <��> 	۠&TU�DF RVF DF॒F SFRVªUF QFVU TF S©©DSJSF DPNNF VOF SFRVªUF
TBOT S©DVSTJPO ۡ
� $FT QSPCM¨NFT TPOU QFSUJOFOUT QPVS MFT U¢DIFT E۝PQUJNJTBUJPO EF SFRVªUFT� 0O B BVTTJ USBWBJMM©
TVS EFT QSPCM¨NFT E۝BOBMZTF TUBUJRVF EF SFRVªUFT EBOT E۝BVUSFT DPOUFYUFT
 DPNNF MFT SFRVªUFT DPOKPODUJWFT FO
QS©TFODF EF DPOUSBJOUFT <��
 ��> PV MFT SFRVªUFT 91BUI FU BVUSFT MBOHBHFT BTTPDJ©T TVS MFT EPOO©FT TFNJ�TUSVDUVS©FT
<�
 ��
 ��
 �
 ��>�

/PVT OPVT TPNNFT ©HBMFNFOU JOU©SFTT©T BV QSPCM¨NF EF MB S©QPOTF BVY SFRVªUFT N©EJBUJT©FT QBS VOF POUPMPHJF
	POUPMPHZ�NFEJBUFE RVFSZ BOTXFSJOH

 VO TVKFU EF SFDIFSDIF US¨T BDUJG   MB DSPJT©F EF M۝*" FU EFT CBTFT EF EPOO©FT�
/PVT BWPOT ©UVEJ© M۝JNQBDU EF MB SFTUSJDUJPO   EFT NPE¨MFT ੗OJT <��> PV EFT EPNBJOFT BDUJGT <��> 	MB T©NBOUJRVF
IBCJUVFMMF BENF॒BOU EFT NPE¨MFT JO੗OJT

 PV EV QBTTBHF   EFT SFRVªUFT QMVT SJDIFT EF UZQF DPNQUBHF <��> 	UI¨TF
EF फ़FOUJO .BOJ¨SF
� 1PVS GBJSF GBDF BVY EPOO©FT FSSPO©FT
 OPVT BWPOT ©UVEJ© EFT T©NBOUJRVFT UPM©SBOUFT BVY
JODPI©SFODFT RVJ QFSNF॒FOU EF GPVSOJS EFT S©TVMUBUT QFSUJOFOUT FU CJFO�GPOE©T FO E©QJU EFT DPOUSBEJDUJPOT <��
 ��>�

$PMMBCPSBUJPOT � 1POU� 6OJW� $BU³MJDB EF $IJMF 	$IJMJ

 6OJW� #BZSFVUI 	"MMFNBHOF

 **5 #PNCBZ 	*OEF

 6OJW� #VFOPT
"JSFT 	"SHFOUJOF

 &/4 6MN
 *3*'
 $3*4U"- 	-JMMF
�

'JOBODFNFOUT � "/3 26*%
 "/3 $2'%
 *31 'SBODP�"SHFOUJO 4*/'*/
 -*" 'SBODP�"SHFOUJO */'*/*4

4"5� -B UI©NBUJRVF 4"5 FTU QS©TFOUF BV -B#3* EFQVJT MF SFDSVUFNFOU EF -BVSFOU 4JNPO FO ����� -B DPOG©SFODF
JOUFSOBUJPOBMF 4"5 B BJOTJ ©U© PSHBOJT©F   #PSEFBVY FO �����

-۝PVUJM :Hm+Qb2
 DP�E©WFMPQQ© EBOT M۝©RVJQF FU BV $3*- 	-FOT

 FTU VO TPMWFVS RVJ QSJWJM©HJF M۝Fਖ਼DBDJU© FO
QSBUJRVF EF MB S©TPMVUJPO EV QSPCM¨NF 4"5 <��>� $F TPMWFVS FTU M۝VO EFT QMVT N©EBJMM©T   MB DPNQ©UJUJPO JOUFSOBUJPOBMF
4"5� %FQVJT ����
 JM B PCUFOV � N©EBJMMFT FO ���� 	0S FO 1BSBMM¨MF
 #SPO[F FO DBU©HPSJF JODS©NFOUBM

 VOF QMBDF
FO BSHFOU 	JODS©NFOUBM
 FO ���� FU � N©EBJMMFT FO ���� 	CSPO[F FO DBU©HPSJF BHJMF
 0S FO QBSBMM¨MF
 BSHFOU FO
JODS©NFOUBM
� $FU PVUJM FTU US¨T VUJMJT© FU SFQSJT EBOT E۝BVUSFT USBWBVY� "JOTJ
 JM B ©U© VUJMJT© QPVS QSPEVJSF VOF QSFVWF
NBUI©NBUJRVF HJHBOUFTRVF <��>�

-B QBSUJDVMBSJU© EF MB SFDIFSDIF BVUPVS EF 4"5 	FU BV EFM  <���>
 RVF OPVT QSPQPTPOT S©TJEF EBOT MB WPMPOU©
EF DPNQSFOESF MFT SBJTPOT EV CPO GPODUJPOOFNFOU E۝VO 4"5 TPMWFVS QPVS NJFVY M۝BN©MJPSFS <��>� "JOTJ
 OPVT
BWPOT JEFOUJ੗© VOF TUSVDUVSF QBSUJDVMJ¨SF EFT JOTUBODFT ۡJOEVTUSJFMMFTۡ RVJ TFNCMF KPVFS VO S´MF E©UFSNJOBOU <�>� -B
DPNQS©IFOTJPO EF DFT TPMWFVST FTU MB DM© EF WP»UF EV QSPKFU "/3 4"5"4 	4"5 BT B TFSWJDF

 EPOU MF CVU VMUJNF

�� �� #JMBO
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FTU EF E©QMPZFS DFT TPMWFVST EF MB NBOJ¨SF MB QMVT Fਖ਼DBDF QPTTJCMF EBOT MF $MPVE� 1PVS DFMB
 OPVT BWPOT QSPQPT©
E۝BOBMZTFS MB QSFVWF QSPEVJUF FO DPVST EF DBMDVM QPVS QPVWPJS
 FOTVJUF
 EJSJHFS MB SFDIFSDIF
 WPJSF M۝FYQMJRVFS� "WFD
VO EPDUPSBOU 	3PIBO 'PTT©
 ੗OBOD© QBS MF QSPKFU 4"5"4
 OPVT BWPOT BJOTJ NJT FO ©WJEFODF EFT DBSBDU©SJTUJRVFT
TUSVDUVSFMMFT JOTPVQ§POO©FT EBOT MFT QSFVWFT QSPEVJUFT QBS DFT TPMWFVST <��>�

6OF UI¨TF $*'3& B ©U© TPVUFOVF QBS (VJMMBVNF #BVE #FSUIJFS BWFD MB TPDJ©U© 4BGFS�3JWFS� %F NVMUJQMFT PVUJMT
EF W©SJ੗DBUJPO POU ©U© QSPQPT©T EBOT DF DBESF <��>
 QPVS MB QMVQBSU CBT©T TVS 4"5�

1SPCM¨NFT EF T©QBSBUJPO� 6O PCKFDUJG DFOUSBM FO UI©PSJF EFT BVUPNBUFT FTU MB DPNQS©IFOTJPO EF DMBTTFT OBUVSFMMFT
EF MBOHBHFT S©HVMJFST� 0O T۝JOU©SFTTF UZQJRVFNFOU   EFT DMBTTFT E©੗OJFT QBS VO GPSNBMJTNF TZOUBYJRVF EPOO© 	CBT©
TVS MB MPHJRVF PV MFT FYQSFTTJPOT S©HVMJ¨SFT
 � MB DMBTTF DPOUJFOU UPVT MFT MBOHBHFT SFQS©TFOU©T QBS VOF FYQSFTTJPO EF
DF GPSNBMJTNF� 1PVS BCPSEFS DF UZQF EF RVFTUJPO
 M۝BQQSPDIF TUBOEBSE FTU EF DPOTJE©SFS VO QSPCM¨NF EF E©DJTJPO
BTTPDJ©   MB DMBTTF C ©UVEJ©F
 TPO QSPCM¨NF EڣBQQBSUFOBODF � VO MBOHBHF S©HVMJFS EڣFOUS©F BQQBSUJFOU�JM   MB DMBTTF C  
-۝JE©F FTU RV۝PCUFOJS VO BMHPSJUINF RVJ E©DJEF DF QSPCM¨NF SFRVJFSU VOF DPNQS©IFOTJPO QS©DJTF EF MB DMBTTF C�

/PVT BWPOT DPOTJE©S© VO BVUSF QSPCM¨NF
 BQQFM© T©QBSBUJPO QPVS VOF DMBTTF C EF MBOHBHFT S©HVMJFST� �UBOU
EPOO©T EFVY MBOHBHFT S©HVMJFST L1, L2 FO FOUS©F
 MB RVFTUJPO FTU EF E©UFSNJOFS T۝JM FYJTUF VO MBOHBHF EF C DPOUFOBOU
L1 FU EJTKPJOU EF L2� $F QSPCM¨NF FTU QMVT H©O©SBM RVF DFMVJ E۝BQQBSUFOBODF
 DBS QPTFS DF॒F RVFTUJPO TVS VOF FOUS©F
DPOTJTUBOU FO VO MBOHBHF L FU TPO DPNQM©NFOUBJSF SFWJFOU   EFNBOEFS TJ L BQQBSUJFOU   C�

%©DJEFS MB T©QBSBUJPO QPVS VOF DMBTTF FTU EPOD QMVT EJਖ਼DJMF RVF E©DJEFS TPO QSPCM¨NF E۝BQQBSUFOBODF
 NBJT
BVTTJ QMVT JOU©SFTTBOU FU QSPEVDUJG
 DBS VO BMHPSJUINF EF T©QBSBUJPO GPVSOJU QMVT E۝JOGPSNBUJPO TVS MB DMBTTF� -B
T©QBSBUJPO FTU BVTTJ QMVT SPCVTUF RVF M۝BQQBSUFOBODF
 FO DF TFOT RVF DFSUBJOT S©TVMUBUT TF USBOTG©SFOU E۝VOF DMBTTF  
E۝BVUSFT� /PT DPOUSJCVUJPOT POU ©U© EF EFVY OBUVSFT �

ۘ /PVT BWPOT H©O©SBMJT© MF QSPCM¨NF EF T©QBSBUJPO FO VO OPVWFBV QSPCM¨NF
 MB DPVWFSUVSF
 FU NPOUS© RV۝PO
QFVU MF S©TPVESF FO JOTUBODJBOU VO DBOFWBT BMHPSJUINJRVF H©O©SJRVF
 VUJMJTBCMF JOE©QFOEBNNFOU EF MB DMBTTF
DPOTJE©S©F� $FMB QFSNFU EF TF DPODFOUSFS TVS MB QBSUJF TQ©DJ੗RVF   DIBRVF DMBTTF ©UVEJ©F� /PVT BWPOT
E©WFMPQQ© VO DBESF NBUI©NBUJRVF ©M©HBOU QFSNF॒BOU E۝VOF QBSU EF GPSNVMFS TJNQMFNFOU DF QSPCM¨NF

E۝BVUSF QBSU EF GBDJMJUFS TB S©TPMVUJPO QPVS EFT DMBTTFT QBSUJDVMJ¨SFT <��>�

ۘ /PVT BWPOT PCUFOV QMVTJFVST S©TVMUBUT EF DPVWFSUVSF QPVS EFT DMBTTFT JNQPSUBOUFT� -۝VOF EF DFMMFT�DJ
 MB
۠EPU�EFQUI �ۡ <��
 ���>
 B NPUJW© VO OPNCSF DPOTJE©SBCMF EF QVCMJDBUJPOT QBS MF QBTT©� $F॒F DMBTTF FTU MF
OJWFBV � E۝VOF IJ©SBSDIJF TUBOEBSE EF DMBTTFT EF MBOHBHFT
 MB ۠EPU�EFQUI �ۡ -۝JOU©SªU RV۝FMMF B TVTDJU© QSPWJFOU
EV GBJU RV۝FMMF DPSSFTQPOE
 OJWFBV QBS OJWFBV
   VOF IJ©SBSDIJF MPHJRVF GPOEBNFOUBMF
 RVJ DMBTTF MFT MBOHBHFT
TFMPO MF OPNCSF E۝BMUFSOBODFT EF RVBOUJ੗DBUFVST O©DFTTBJSFT QPVS MFT E©੗OJS FO MPHJRVF EV QSFNJFS PSESF�
*M FYJTUF QMVTJFVST IJ©SBSDIJFT EF DF UZQF EBOT MB MJ॒©SBUVSF� /PVT BWPOT E©੗OJ VOF OPUJPO H©O©SJRVF EF
IJ©SBSDIJF EF DPODBU©OBUJPO DBQUVSBOU UPVUFT DFT WBSJBOUFT� 6OF UFMMF IJ©SBSDIJF FTU E©੗OJF   QBSUJS E۝VOF
DMBTTF EF CBTF
 TPO OJWFBV �
 FO BQQMJRVBOU EFT PQ©SBUJPOT TJNQMFT QPVS PCUFOJS MFT OJWFBVY TVJWBOUT ���

�
 ���
 �
۪ /PVT BWPOT ©UBCMJ RVF MB DPSSFTQPOEBODF MPHJRVF TF H©O©SBMJTF OJWFBV QBS OJWFBV <���>� /PVT
BWPOT NPOUS© RVF
 TJ MB DMBTTF EF CBTF FTU ੗OJF
 MF QSPCM¨NF EF T©QBSBUJPO QPVS MFT OJWFBVY ���
 � FU ��� FTU
E©DJEBCMF <��
 ��
 ���
 ���>� %BOT MF DBT TQ©DJ੗RVF EF MB EPU�EFQUI
 OPVT BWPOT QV PCUFOJS MB E©DJEBCJMJU©
EF MB T©QBSBUJPO KVTRV۝BV OJWFBV ���� $FDJ H©O©SBMJTF QMVTJFVST S©TVMUBUT NBKFVST EV EPNBJOF
 FU B DPNNF
DPSPMMBJSF MB E©DJEBCJMJU© EFT QSPCM¨NFT EF E©DJTJPO TVTNFOUJPOO©T QPVS MF OJWFBV �
 RVFTUJPO EBUBOU EF �����

'JOBODFNFOUT � "/3 %F-5"�

"TQFDUT BMHPSJUINJRVFT FO BMH¨CSF� %FT TUSVDUVSFT BMH©CSJRVFT DMBTTJRVFT DPNNF MFT TFNJHSPVQFT
 MFT HSPVQFT
FU MFT NPOP¯EFT JOWFSTJGT JOUFSWJFOOFOU OBUVSFMMFNFOU FO UI©PSJF EFT MBOHBHFT FU EFT BVUPNBUFT
 Z DPNQSJT QPVS

$IBQJUSF �� .¦UIPEFT 'PSNFMMFT ��



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

©UBCMJS EFT S©TVMUBUT EF E©DJEBCJMJU©� -۝©UVEF BMHPSJUINJRVF FU DPNCJOBUPJSF EF DFT TUSVDUVSFT FTU EF DF GBJU QFSUJOFOUF
QPVS MFT PCKFDUJGT EF M۝©RVJQF� %BOT DF DBESF
 FMMF B PCUFOV EFT S©TVMUBUT TJHOJ੗DBUJGT EBOT MFT EPNBJOFT TVJWBOUT�

&O UI©PSJF EFT NPOP¯EFT JOWFSTJGT MJCSFT
 OPVT BWPOT ©UVEJ© MB DPNQMFYJU© EV QSPCM¨NF EF MB TPMWBCJMJU© EF
DFSUBJOT TZTU¨NFT E۝©RVBUJPOT <��
 ��> FU MB DPNCJOBUPJSF EFT QBSUJFT SBUJPOOFMMFT PV SFDPOOBJTTBCMFT <��>� $F॒F
EFSOJ¨SF ©UVEF FTU NPUJW©F QBS M۝©UVEF EF MB NPE©MJTBUJPO EF QI©OPN¨OFT DPNQMFYFT
 OPUBNNFOU NVTJDBVY
 QBS
FYFNQMF <��>�

&O UI©PSJF EFT HSPVQFT
 OPVT BWPOT EPOO© MB DPNQMFYJU© EV QSPCM¨NF EF M۝JTPNPSQIJTNF FOUSF HSPVQFT WJSUVFM�
MFNFOU MJCSFT 	JM FTU 141"$&�DPNQMFU
 <���>� /PVT BWPOT BVTTJ E©WFMPQQ© M۝©UVEF BMHPSJUINJRVF FU BTZNQUPUJRVF
EFT TPVT�HSPVQFT EF DFSUBJOT HSPVQFT JO੗OJT � EBOT MF DBT EV HSPVQF MJCSF
 OPVT BWPOT ©UVEJ© MFT QSPQSJ©U©T H©�
O©SJRVFT EFT TPVT�HSPVQFT <��><��> � QMVT H©O©SBMFNFOU OPVT BWPOT EPOO© VOF SFQS©TFOUBUJPO EFT TPVT�HSPVQFT
RVBTJ�DPOWFYFT EFT HSPVQFT BVUPNBUJRVFT QBS EFT BVUPNBUFT ੗OJT
 RVJ B EF OPNCSFVTFT BQQMJDBUJPOT BMHPSJUINJRVFT
<��>
 Z DPNQSJT TVS EFT DMBTTFT EF HSPVQFT QMVT MBSHFT DPNNF MFT HSPVQFT SFMBUJWFNFOU IZQFSCPMJRVFT <��>� 0O
NFOUJPOOFSB BVTTJ EBOT DF DBESF MF E©WFMPQQFNFOU EV QBDLBHF 4BHF.BUI bi�HHBM;b@;`�T?b 	WPJS TFDUJPO ���
�

6OF GB§PO TUBOEBSE EF S©TPVESF MF QSPCM¨NF EF T©QBSBUJPO 	E©WFMPQQ© QBHF �� EBOT MB QBSUJF ۡQSPCM¨NFT EF
T©QBSBUJPOۡ
 QBTTF QBS MB DPNQS©IFOTJPO EF TUSVDUVSFT BMH©CSJRVFT PCUFOVFT DPNNF DPNQM©UJPOT UPQPMPHJRVFT
EF M۝FOTFNCMF EFT NPUT� /PVT BWPOT ©UVEJ© MB DPNCJOBUPJSF EFT ©M©NFOUT EF DFT DPNQM©UJPOT <�><�>
 BJOTJ RVF EFT
QSPCM¨NFT UPQPMPHJRVFT OBUVSFMT EBOT DFT TUSVDUVSFT <�><�>�

$PMMBCPSBUJPOT � 'SBODF 	-*(.
 -*1/

 "MMFNBHOF 	4UV॒HBSU

 1PSUVHBM 	#SBHB
 $PJNCSB
 1PSUP

 &UBUT�6OJT 	)PCPLFO

/FX :PSL
�

5SBOTEVDUFVST FU "VUPNBUFT 1POE©S©T� -۝©UVEF EFT USBOTEVDUFVST FU EFT BVUPNBUFT QPOE©S©T B E©NBSS© FO
NªNF UFNQT RVF DFMMF EFT BVUPNBUFT ੗OJT EBOT MFT BOO©FT ��
 FU VO EF TFT GPOEBUFVST O۝FTU BVUSF RVF .��1� 4DI¼U�
[FOCFSHFS� -FT BWBOD©FT EBOT DF EPNBJOF POU ©U© QPVSUBOU NPJOT TQFDUBDVMBJSFT DBS MFT PCKFUT NBOJQVM©T
 MFT
GPODUJPOT PV SFMBUJPOT
 TPOU CJFO QMVT DPNQMFYFT RVF MFT MBOHBHFT� %FQVJT VOF EJ[BJOF E۝BOO©FT PO QFVU DPOTUBUFS
VO JNQPSUBOU SFHBJO E۝JOU©SªU QPVS DFT TVKFUT
 FO QBSUJF HS¢DF   EFT S©TVMUBUT NPOUSBOU MB SPCVTUFTTF EF MB DMBTTF
EFT USBOTEVDUJPOT TVS MFT NPUT�

%BOT M۝©RVJQF OPVT OPVT TPNNFT JOU©SFTT©T   EFT QSPCM¨NFT E۝FYQSFTTJWJU© FU EF E©DJEBCJMJU© QPVS MFT USBOTEVD�
UFVST CJ�EJSFDUJPOOFMT TVS MFT NPUT FU MFT BVUPNBUFT QPOE©S©T TVS MFT NPUT FU MFT BSCSFT� 1PVS MFT USBOTEVDUFVST TVS
MFT NPUT
 OPVT BWPOT QSPQPT© VOF QSPD©EVSF EF E©DJTJPO EF DPNQMFYJU© EPVCMFNFOU FYQPOFOUJFMMF QPVS TBWPJS TJ
VOF GPODUJPO EPOO©F QFVU ªUSF S©BMJT©F QBS VO USBOTEVDUFVS VOJ�EJSFDUJPOOFM <��
 ��>
 BN©MJPSBOU MB DPNQMFYJU©
OPO�©M©NFOUBJSF DPOOVF BVQBSBWBOU <��>� 6O EFVYJ¨NF S©TVMUBU QFSNF॒BOU EF NJFVY BQQS©IFOEFS MB DPNCJOBUPJSF
EFT USBOTEVDUFVST BWFD SFHJTUSFT FTU MB E©DJEBCJMJU© EV QSPCM¨NF E۝©RVJWBMFODF EFT USBOTEVDUFVST ੗OJNFOU WBMV©T

VO QSPCM¨NF PVWFSU EFQVJT ����� -B QSFVWF EF DF S©TVMUBU QSFOE DPNNF QPJOU EF E©QBSU VOF UFDIOJRVF DPOOVF

CBT©F TVS MB DPOKFDUVSF E۝&ISFOGFVDIU
 NBJT O©DFTTJUF VO USBWBJM BEEJUJPOOFM DPOTJE©SBCMF
 E»   MB H©O©SBUJPO
OPO�T©RVFOUJFMMF EFT S©TVMUBUT <��>� &O੗O
 OPVT BWPOT ©UVEJ© MFT QSPQSJ©U©T BMH©CSJRVFT EFT USBOTEVDUFVST VOJ�
EJSFDUJPOOFMT
 FU QSPVW© OPUBNNFOU MB E©DJEBCJMJU© EF M۝BQ©SJPEJDJU© EF UFMMFT USBOTEVDUJPOT <��
 ��>� $FT S©TVMUBUT
POU ©U© QS©TFOU©T FO DPOG©SFODFT JOWJU©FT   '$5۝��
 ("-"۝�� FU 45"$4۝�� <��>�

/PVT OPVT TPNNFT ©HBMFNFOU JOU©SFTT©T   ©UFOESF VO S©TVMUBU TVS MFT BVUPNBUFT QPOE©S©T EF NPUT NPOUSBOU
RVF MFT T©SJFT RVJ TPOU   MB GPJT NBY�QMVT FU NJO�QMVT
 TPOU OPO�BNCJHV«T� -B H©O©SBMJTBUJPO NPOUS©F EBOT <��>
QPSUF TVS EFT BVUPNBUFT QPOE©S©T TVS MFT BSCSFT
 FU DPOTJTUF   T©QBSFS EFVY T©SJFT NBY�QMVT FU NJO�QMVT QBS VOF
T©SJF OPO�BNCJHV«� /PVT BWPOT FO PVUSF ©UVEJ© MFT BVUPNBUFT DJSDVMBJSFT QPOE©S©T RVJ TPOU VOF TPVT�DMBTTF EFT

�� �� #JMBO
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BVUPNBUFT CJ�EJSFDUJPOOFMT <��>� -FT T©SJFT RV۝JMT S©BMJTFOU BENF॒FOU EJ੖©SFOUFT SFQS©TFOUBUJPOT FU GPSNFOU VOF
DMBTTF DPI©SFOUF FO H©O©SBM TUSJDUFNFOU QMVT HSBOEF RVF DFMMF EFT T©SJFT SBUJPOOFMMFT�

-FT USBWBVY NFO©T TVS DFT UI©NBUJRVFT POU ©HBMFNFOU GBJU M۝PCKFU E۝VOF )%3 	0� (BVXJO
 ����

 EFVY UI¨TFT
TPVUFOVFT FU VOF FO DPVST�

$PMMBCPSBUJPOT � 6OJWFSTJU© -JCSF EF #SVYFMMFT 	#FMHJRVF

 **5 .VNCBJ 	*OEF

 6OJWFSTJU© E۝6EJOF 	*UBMJF

 6OJWFS�
TJU© EF 7BSTPWJF 	1PMPHOF

 5©M©DPN 1BSJT FU *3*'�
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7©SJ॑DBUJPO EF QSPHSBNNFT EڼPSESF TVQ©SJFVS� -FT GPODUJPOT E۝PSESF TVQ©SJFVS EPOOFOU BVY MBOHBHFT EF
QSPHSBNNBUJPO EFT N©DBOJTNFT QPVS BESFTTFS EFT QSPCM¨NFT GPOEBNFOUBVY UFMT RVF MB NPEVMBSJU©
 MB UPM©SBODF
BVY GBVUFT PV M۝PQUJNJTBUJPO EFT FY©DVUJPOT QBSBMM¨MFT� %F OPT KPVST
 DF QBSBEJHNF B ©U© JOU©HS© EBOT MB NBKPSJU©
EFT MBOHBHFT EF QSPHSBNNBUJPO NPEFSOFT� %V QPJOU EF WVF EF MB W©SJ੗DBUJPO
 M۝PSESF TVQ©SJFVS FTU VO OPVWFBV
E©੗ DBS MFT BCTUSBDUJPOT USBEJUJPOOFMMFT   CBTF E۝BVUPNBUFT ੗OJT PV E۝BVUPNBUFT   QJMF TPOU SBSFNFOU VUJMFT EBOT DF
DPOUFYUF� $F॒F TJUVBUJPO B NPUJW© MB GPSNVMBUJPO EV QSPCM¨NF EF W©SJ੗DBUJPO QPVS PSESF TVQ©SJFVS 	IJHIFS�PSEFS
NPEFM�DIFDLJOH
 )0.$
�

-F QSPCM¨NF )0.$ EFNBOEF EF M۝FYQFSUJTF   MB GPJT FO T©NBOUJRVF FU FO W©SJ੗DBUJPO� *M B EFT DPOOFYJPOT
TPVWFOU TVSQSFOBOUFT BWFD E۝BVUSFT S©TVMUBUT EBOT MFT EFVY EPNBJOFT� -B E©DJEBCJMJU© EV QSPCM¨NF B ©U© E©NPOUS©F
FO ���� <��> FU
 EFQVJT
 QMVTJFVST QSFVWFT BMUFSOBUJWFT POU ©U© QSPQPT©FT
 NBJT KVTRV۝  QS©TFOU TFVMFNFOU EFVY FO
WFSTJPO KPVSOBM <���
 ��>�

/PUSF PCKFDUJG QSJODJQBM EBOT MFT DJOR EFSOJ¨SFT BOO©FT B ©U© EF DPNQSFOESF MFT BTQFDUT T©NBOUJRVFT FU
BMHPSJUINJRVFT EV QSPCM¨NF� "QS¨T QMVTJFVST S©TVMUBUT JOUFSN©EJBJSFT <���
 ���
 ���>
 OPVT BWPOT USPVW© VOF
DPOTUSVDUJPO EF NPE¨MFT ੗OJUBJSFT RVJ QFSNFU EF S©TPVESF MF QSPCM¨NF )0.$ <���>� $PNNF MB DPOTUSVDUJPO
FTU BTTF[ DPNQMFYF
 OPVT BWPOT QSPQPT© VOF BQQSPDIF QBTTBOU QBS VOF WFSTJPO EV MBNCEB�DBMDVM BEBQU©F BV
QSPCM¨NF <���>� $F॒F BQQSPDIF SFMBUJWFNFOU TJNQMF
 FU UPVKPVST T©NBOUJRVF
 FTU NPEVMBJSF FU PVWSF EFT QPTTJCJMJU©T
E۝VUJMJTBUJPO QPVS EFT PVUJMT E۝JOUFSQS©UBUJPO BCTUSBJUF
 B੗O E۝BDD©M©SFS MB W©SJ੗DBUJPO EFT QSPHSBNNFT E۝PSESF
TVQ©SJFVS�

/PVT BWPOT BVTTJ USBWBJMM© TVS E۝BVUSFT RVFTUJPOT MJ©FT BV )0.$ <��
 ���
 ��>� 1BS FYFNQMF
 OPVT BWPOT JEFOUJ੗©
MB QSFNJ¨SF DMBTTF EF QSPQSJ©U©T OPO S©HVMJ¨SFT QPVS MBRVFMMF MF QSPCM¨NF FTU E©DJEBCMF <��>� /PVT BWPOT DPPSHBOJT©
VO T©NJOBJSF 4IPOBO TVS MF TVKFU <��> FU S©EJH© VO BSUJDMF EF TZOUI¨TF EBOT 4*(-0( <���>� -FT USBWBVY NFO©T POU
GBJU BVTTJ M۝PCKFU E۝VOF )%3 	4� 4BMWBUJ <���>
�

$PMMBCPSBUJPOT � 6OJWFSTJU© EF 7BSTPWJF�

$PNQMFYJU© EF ,PMNPHPSPW� -B DPNQMFYJU© EF ,PMNPHPSPW FTU VOF UI©PSJF RVJ QFSNFU EF NFTVSFS MB RVBOUJU©
E۝BM©BUPJSF DPOUFOVF EBOT VO PCKFU ੗OJ EPOO© 	GPSNFMMFNFOU
 MB DPNQMFYJU© EF ,PMNPHPSPW K(x) E۝VO PCKFU x FTU
MB UBJMMF EV QMVT DPVSU QSPHSBNNF CJOBJSF RVJ H©O¨SF x
� 6OF EFT QSPQSJ©U©T EF CBTF EF MB DPNQMFYJU© EF ,PMNPHPSPW
FTU MB MPJ EF DPOTFSWBUJPO
 RVJ TUJQVMF RV۝JM FTU JNQPTTJCMF E۝BVHNFOUFS MB DPNQMFYJU© EF ,PMNPHPSPW EF QMVT
E۝VOF DPOTUBOUF BV NPZFO E۝VOF USBOTGPSNBUJPO DBMDVMBCMF
 D۝FTU� �EJSF � QPVS UPVUF USBOTGPSNBUJPO DBMDVMBCMF f 

JM FYJTUF VOF DPOTUBOUF cf UFMMF RVF K(f(x))  K(x) + cf QPVS UPVU `x� 6O UI©PS¨NF QMVT TVCUJM JOEJRVF RVF
MB NªNF DIPTF SFTUF WSBJF TJ M۝PO T۝JOU©SFTTF OPO QBT EJSFDUFNFOU   MB DPNQMFYJU©
 NBJT   MB EFOTJU© E۝BM©BUPJSF
D(x) = K(x)/UBJMMF(x)� $FQFOEBOU
 EBOT DF TFDPOE DBT
 MF S´MF EV E©UFSNJOJTNF FTU JNQPSUBOU � TJ M۝PO BVUPSJTF
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VOF USBOTGPSNBUJPO f OPO�E©UFSNJOJTUF
 BWFD k > 1 CJUT EF ۠DPOTFJM 
ۡ BMPST JM FTU QPTTJCMF E۝BVHNFOUFS MB EFOTJU©
E۝BM©BUPJSF � -B RVFTUJPO RVJ TF QPTF JNN©EJBUFNFOU FTU MF MJFO FOUSF k 	OPNCSF EF CJUT EF DPOTFJM
 FU M۝BVHNFOUBUJPO
NBYJNBMF EF MB EFOTJU© E۝BM©BUPJSF� %FT USBWBVY EF ;JNBOE <���
 ���> BWBJFOU QFSNJT E۝PCUFOJS EFT CPSOFT NBJT MB
SFMBUJPO FYBDUF SFTUBJU VOF RVFTUJPO PVWFSUF EFQVJT QMVT EF RVJO[F BOT� %BOT VO USBWBJM S©DFOU <��>
 FO DPMMBCPSBUJPO
BWFD M۝6OJWFSTJU© EF 8BUFSMPP
 OPVT BWPOT QV   M۝BJEF EF OPVWFMMFT N©UIPEFT DPNCJOBUPJSFT EPOOFS VOF TPMVUJPO
DPNQM¨UF BV QSPCM¨NF�

$PMMBCPSBUJPOT � 6OJWFSTJUZ PG 8BUFSMPP 	$BOBEB
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��� 0SHBOJTBUJPO FU WJF EF MÔ¦RVJQF

����� 1JMPUBHF

-۝©RVJQF .' FTU QJMPU©F QBS VO DPOTFJM E۝©RVJQF DPNQPSUBOU IVJU NFNCSFT �
ۘ +©S´NF -FSPVY
 FO UBOU RVF SFTQPOTBCMF�
ۘ )VHP (JNCFSU
 FO UBOU RVF SFTQPOTBCMF BEKPJOU�
ۘ 4ZMWBJO -PNCBSEZ FU -BVSFOU 4JNPO
 FO UBOU RVF SFTQPOTBCMFT E۝BYF�
ۘ (BCSJFMF 1VQQJT 	KVTRV۝FO ����

 "OUPJOF 3PMMFU
 (©SBVE 4©OJ[FSHVFT
 FU .BSD ;FJUPVO FO UBOU RVF NFNCSFT

©MVT�
-F DPOTFJM E۝©RVJQF TF S©VOJU S©HVMJ¨SFNFOU FU MFT DPNQUFT SFOEVT FU PSESFT EV KPVS TPOU EJTQPOJCMFT QPVS MFT

NFNCSFT EF M۝©RVJQF TVS VO CMPH FO MJHOF� $FT DPOTFJMT QFSNF॒FOU QBS FYFNQMF EF EJTDVUFS EFT DBOEJEBUVSFT $/34
QPVS M۝©RVJQF 	FO NPZFOOF �   � DBOEJEBUT QPVS M۝©RVJQF TPOU DMBTT©T QBS MF $P/34 � BV DPODPVST DIFSDIFVS $/34


EV DMBTTFNFOU EFT DBOEJEBUT "5&3
 EFT QSP੗MT EF QPTUF
 FUD� &O QBSBMM¨MF
 M۝©RVJQF TF S©VOJU QMVTJFVST GPJT QBS BO�

����� "OJNBUJPO

-۝©RVJQF TF DBSBDU©SJTF QBS VOF BOJNBUJPO TDJFOUJ੗RVF GPSUFNFOU TUSVDUVS©F QBS M۝PSHBOJTBUJPO E۝VO T©NJOBJSF
IFCEPNBEBJSF
 EF HSPVQFT EF USBWBJM UI©NBUJRVFT 	(5

 FU MF DP�FODBESFNFOU EF EPDUPSBOUT� -B SFDIFSDIF TF GBJU
QBS QFUJUT HSPVQFT USBWBJMMBOU TVS VOF UI©NBUJRVF PV VO QSPCM¨NF EF SFDIFSDIF ੗OBOD©F 	PV OPO
 QBS VO QSPKFU
MPDBM 	*EFY
 BQQFM   QSPKFU -B#3*
 ۪

 OBUJPOBM 	"/3
$/34
۪

 &VSPQ©FO 	QSPKFU $045
۪

 PV JOUFSOBUJPOBM� -B
SFDIFSDIF TF GBJU BVTTJ QBS EFT ©DIBOHFT EF WJTJUFT FO 'SBODF PV   M۝©USBOHFS ੗OBOD©T QBS EFT QSPKFUT CJMBU©SBVY
 PV
FODPSF EBOT MF DBESF QSJWJM©HJ© EF M۝*3- GSBODP�JOEJFOOF 3F-B9� -FT NFNCSFT EF M۝©RVJQF POU BJOTJ VO S©TFBV EF
DPMMBCPSBUFVST EBOT EF OPNCSFVY MBCPSBUPJSFT EF SFDIFSDIF FO 'SBODF FU   M۝JOUFSOBUJPOBM�

$PODFSOBOU MF T©NJOBJSF IFCEPNBEBJSF
 BV E©CVU EF MB Q©SJPEF
 MFT BYFT ۡ-PHJRVF
 (SBQIFT
 FU -BOHBHFTۡ
FU ۡ.PE©MJTBUJPO FU 7©SJ੗DBUJPOۡ BWBJFOU DIBDVO VO T©NJOBJSF EF SFDIFSDIF IFCEPNBEBJSF� 1PVS QFSNF॒SF BVY
NFNCSFT EF M۝©RVJQF EF TVJWSF M۝JOU©HSBMJU© EFT T©NJOBJSFT FO ੗YBOU VO DS©OFBV VOJRVF
 NBJT BVTTJ QPVS SFOGPSDFS
MB DPI©TJPO EF M۝©RVJQF
 FU QPVS ©MBSHJS MF TQFDUSF UI©NBUJRVF EV T©NJOBJSF FO QSFOOBOU FO DPNQUF M۝©WPMVUJPO EFT
UI©NBUJRVFT EF SFDIFSDIF EF M۝©RVJQF
 OPVT BWPOT E©DJE© EF GVTJPOOFS DFT EFVY T©NJOBJSFT QPVS DS©FS VO T©NJOBJSF
IFCEPNBEBJSF E۝©RVJQF� $F EFSOJFS FTU VO MJFV QSJWJM©HJ© QPVS QFSNF॒SF   OPT OPNCSFVY WJTJUFVST OBUJPOBVY
FU JOUFSOBUJPOBVY EF QS©TFOUFS MFVS USBWBVY 	��� WJTJUFVST ©USBOHFST TVS MB Q©SJPEF
� $۝FTU BVTTJ MF MJFV P¹ MFT
NFNCSFT EF M۝©RVJQF QFVWFOU QS©TFOUFS MFVST USBWBVY EF SFDIFSDIF FO DPVST� -B S©QBSUJUJPO FOUSF MFT QS©TFOUBUJPOT
EF WJTJUFVST FYU©SJFVST FU EF MPDBVY TVS MB Q©SJPEF ©UBJU E۝FOWJSPOT ������

��� �� #JMBO
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&O QMVT EF DF T©NJOBJSF
 QMVTJFVST HSPVQFT EF USBWBJM 	(5
 POU ©U© DS©©T QBS EFT NFNCSFT EF M۝©RVJQF QPVS
M۝FOTFNCMF EFT DIFSDIFVST EV -B#3*� "JOTJ
 EFT NFNCSFT EF M۝©RVJQF QBSUJDJQFOU BVY (5 *OUFMMJHFODF BSUJटDJFMMF
DP�PSHBOJT© QBS "� ;FNNBSJ 	$PNC"MHP
 FU -BVSFOU 4JNPO EFQVJT ����
 "TTJTUBOU EF QSFVWF PSHBOJT© QBS 1JFSSF
$BTU©SBO KVTRV۝FO ����
 SFQSJT QBS 0MJWJFS (BVXJO FO ���� FU FOTVJUF QBS %BWJE *MDJOLBT 	$PNC"MHP
 FU +©S´NF
-FSPVY
 .BDIJOF MFBSOJOH PSHBOJT© QBS QBS /BUIBOB«M 'JKBMLPX EFQVJT ����
 -PHJD � %BUB PSHBOJT© QBS %JFHP
'JHVFJSB QFOEBOU �����

����� 0SHBOJTBUJPO EF MÔ¦RVJQF

1FOEBOU MB Q©SJPEF ���������
 M۝©RVJQF ©UBJU TUSVDUVS©F FO EFVY BYFT EF SFDIFSDIF ۠-PHJRVF
 (SBQIFT
 FU
-BOHBHFT 
ۡ FU ۠.PE©MJTBUJPO FU 7©SJ੗DBUJPOۡ FU QMVTJFVST EF TFT NFNCSFT ©UBJFOU BVTTJ NFNCSFT EF M۝BYF ۠3IPCBO 
ۡ
USBOTWFSTBM   QMVTJFVST ©RVJQFT EV -B#3*�

ۘ -۝BYF ۠-PHJRVF
 (SBQIFT
 FU -BOHBHFTۡ 	SFTQPOTBCMF 4ZMWBJO -PNCBSEZ
 T۝JOU©SFTTF BVY DPODFQUT GPOEBNFO�
UBVY EF MB UI©PSJF EFT MBOHBHFT RVF TPOU MFT HSBNNBJSFT
 MFT BVUPNBUFT
 MB SFDPOOBJTTBCJMJU© FYQSJN©F FO
UFSNFT EF DPOHSVFODFT
 RVJ POU ©U© E©WFMPQQ©T UPVU E۝BCPSE QPVS MFT NPUT FU MFT UFSNFT ੗OJT FU JO੗OJT NBJT
TPOU NBJOUFOBOU BQQMJRV©T   E۝BVUSFT PCKFUT UFMT RVF MFT PSESFT QBSUJFMT FU MFT HSBQIFT
 FU   E۝BVUSFT TUSVDUVSFT
NBUI©NBUJRVFT RVF MF NPOP¯EF FU M۝BMH¨CSF MJCSF DPNNF MF HSPVQF MJCSF FU EJ੖©SFOUT UZQFT EF TFNJ�HSPVQFT�
-FT PCKFDUJGT H©O©SBVY TPOU UPVKPVST EF E©DSJSF EFT GBNJMMFT E۝PCKFUT QBS EFT NPZFOT ੗OJT FU EF E©DJEFS
EJWFSTFT QSPQSJ©U©T E۝PCKFUT FU�PV E۝FOTFNCMFT JO੗OJT EPOO©T QBS MFVST EFTDSJQUJPOT ੗OJFT�

ۘ -۝BYF ۠.PE©MJTBUJPO FU 7©SJ੗DBUJPOۡ 	SFTQPOTBCMF -BVSFOU 4JNPO
 T۝JOU©SFTTF   MB NPE©MJTBUJPO
 MB W©SJ੗DBUJPO
FU MF UFTU EFT TZTU¨NFT JOGPSNBUJRVFT DPNQMFYFT� *MT E©WFMPQQFOU EFT N©UIPEFT SJHPVSFVTFT QPVS HBSBOUJS MF
CPO GPODUJPOOFNFOU EFT TZTU¨NFT� -۝BYF SFQS©TFOUF MB DPOKPODUJPO EF USPJT UZQFT E۝BDUJWJU©T EF SFDIFSDIF � �

6OF BDUJWJU© UI©PSJRVF
 DPOTJTUBOU   TQ©DJ੗FS FU ©UVEJFS EFT GPSNBMJTNFT WBSJ©T
 QFSNF॒BOU EF NPE©MJTFS
EFT TZTU¨NFT DSJUJRVFT FU E۝FYQSJNFS MFT GPODUJPOOBMJU©T B॒FOEVFT� *M T۝BHJU EF TZTU¨NFT   ©UBUT JO੗OJT FU�PV
S©BDUJGT
 FO QBSUJDVMJFS EFT TZTU¨NFT EJTUSJCV©T
 UFNQPSJT©T
 QSPCBCJMJTUFT
۪
 �
 6OF BDUJWJU© BMHPSJUINJRVF

E©WFMPQQBOU EFT PVUJMT E۝BOBMZTF EF TZTU¨NFT DSJUJRVFT � W©SJ੗DBUFVST 	NPEFM�DIFDLFST
 FU TJNVMBUFVST� $F॒F
BDUJWJU© WB EF MB DPODFQUJPO E۝BMHPSJUINFT KVTRV۝  MFVS JNQM©NFOUBUJPO
 FU �
 6OF BDUJWJU© EF NPE©MJTBUJPO
QMVT QSBHNBUJRVF
 RVJ B MJFV EBOT MF DBESF EF DPMMBCPSBUJPOT FU EF QBSUJDJQBUJPOT   EFT QSPKFUT JOEVTUSJFMT�
-POHUFNQT MJNJU©F BVY TZTU¨NFT   FTQBDFT E۝©UBUT ੗OJT
 DF॒F BDUJWJU© FTU FO DPVST E۝FYUFOTJPO BVY TZTU¨NFT
JO੗OJT 	DG� �Hi�_B+�

 RV۝JMT TPJFOU EJTDSFUT PV DPOUJOVT 	TZTU¨NFT IZCSJEFT
 TZTU¨NFT TUPDIBTUJRVFT
�

ۘ -۝BYF ۠3IPCBOۡ 	SFQPOTBCMF 0MJWJFS -Z
 FTU VO HSPVQF EF SFDIFSDIF FO SPCPUJRVF BVUPOPNF EPOU MFT QSJODJQBVY
DFOUSFT E۝JOU©SªU TPOU MFT SPCPUT IVNBOP¯EFT BVUPOPNFT
 FO QBSUJDVMJFS MJ©T   MB 3PCP$VQ
 FU MB SPCPUJRVF
BHSJDPMF�

%V GBJU EFT OPNCSFVY SFDSVUFNFOUT FU EF M۝©WPMVUJPO EFT UI©NBUJRVFT EF SFDIFSDIF EFT NFNCSFT EF M۝©RVJQF
 VOF
OPVWFMMF TUSVDUVSBUJPO FO RVBUSF BYFT 	BQQFM©T   EFWFOJS MFT ©RVJQFT E۝VO E©QBSUFNFOU EBOT MB GVUVSF PSHBOJTBUJPO
EV -B#3*
 FTU QS©TFOU©F EBOT MB TFDUJPO ۠1SPKFU �ۡ
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��� 4USBU¦HJF

-B TUSBU©HJF EV E©QBSUFNFOU .' FTU EF DPOUJOVFS   TPVUFOJS VOF SFDIFSDIF EF US¨T IBVU OJWFBV EBOT MFT UI¨NFT
IJTUPSJRVFT EF M۝©RVJQF 	BVUPNBUFT
 MPHJRVF
 W©SJ੗DBUJPO
 UPVU FO GBWPSJTBOU FU FO BDDPNQBHOBOU M۝©NFSHFODF EF
OPVWFBVY UI¨NFT
 OPUBNNFOU BVUPVS EFT EPOO©FT FU EF M۝*"�

-B RVBMJU© FU MF OPNCSF EFT SFDSVUFNFOUT TVS MB Q©SJPEF ©DPVM©F TPOU VO SFNBSRVBCMF TJHOF E۝B॒SBDUJWJU©
EF M۝©RVJQF� "੗O E۝P੖SJS BVY OPVWFBVY SFDSVU©T M۝FTQBDF O©DFTTBJSF QPVS E©WFMPQQFS MFVS QSPKFU FU BOJNFS MFVS
UI©NBUJRVF
 MB USBOTGPSNBUJPO EF M۝©RVJQF .' FO E©QBSUFNFOU T۝BDDPNQBHOFSB E۝VOF SFTUSVDUVSBUJPO EFT EFVY
UI¨NFT BDUVFMT FO RVBUSF ©RVJQFT�

-B OPVWFMMF PSHBOJTBUJPO FO RVBUSF ©RVJQFT WB BN©MJPSFS MB WJTJCJMJU© EFT EJ੖©SFOUT TVKFUT EF SFDIFSDIFT

QFSNF॒SF QMVT EF TPVQMFTTF EBOT M۝BOJNBUJPO EFT EJ੖©SFOUT UI¨NFT TDJFOUJ੗RVFT FU GBWPSJTFS M۝©NFSHFODF EF
OPVWFBVY QSPKFUT� %F QMVT VOF NFJMMFVSF MJTJCJMJU© FYU©SJFVSF QFVU FODPSF BDDSP®USF M۝B॒SBDUJWJU© EV E©QBSUFNFOU�

��� "OBMZTF "'0. EV E¦QBSUFNFOU .'

"UPVUT� -F GVUVS E©QBSUFNFOU .' B VOF FYDFMMFOUF B॒SBDUJWJU©
 DPNNF FO U©NPJHOFOU MB RVBMJU© FU MF OPNCSF EFT
SFDSVUFNFOUT TVS MB Q©SJPEF ©WBMV©F� .' B VO US¨T IBVU OJWFBV TDJFOUJ੗RVF EBOT QMVTJFVST EPNBJOFT
 TFT NFNCSFT
QVCMJBOU S©HVMJ¨SFNFOU EBOT MFT DPOG©SFODFT FU KPVSOBVY MFT QMVT QSFTUJHJFVY FU T©MFDUJGT
 OPUBNNFOU FO UI©PSJF
EFT BVUPNBUFT
 W©SJ੗DBUJPO FU UI©PSJF EFT CBTFT EF EPOO©FT� -FT UI¨NFT MFT QMVT BQQMJRV©T EF %"35
 FO SPCPUJRVF
OPUBNNFOU
 TPOU US¨T WJTJCMFT FU QBSUJDJQFOU BV SBZPOOFNFOU EV MBCPSBUPJSF�

'BJCMFTTFT� -B QSJODJQBMF GBJCMFTTF FTU MB EJਖ਼DVMU©   SFDSVUFS EFT EPDUPSBOUT EPOU MB GPSNBUJPO JOJUJBMF TPJU BV
OJWFBV EFT B॒FOUFT EF MFVST FODBESBOUT� -F OPNCSF EF SBOHT " FTU GBJCMF BV SFHBSE EF MB UBJMMF EV GVUVS E©QBSUFNFOU

MFT SFTQPOTBCJMJU©T TPOU BJOTJ QSJTFT QBS EFT NFNCSFT EF SBOHT #
 OPUBNNFOU MF QPSUBHF EF MB DS©BUJPO EFT OPVWFMMFT
©RVJQFT�

0QQPSUVOJU¦T� -B WJTJCJMJU© JOUFSOBUJPOBMF EF OPNCSFVY NFNCSFT EF .' QFVU ªUSF NJTF   QSP੗U QPVS SFDSVUFS EF
CPOT EPDUPSBOUT
 BJOTJ RVF MFT MJFOT ©USPJUT BWFD M۝*3- 3F-B9� -FT OPVWFBVY SFDSVUFNFOUT FU MFT QSPKFUT ©NFSHFOUT
BQQPSUFOU EV EZOBNJTNF   .'� -FT MJFOT MPDBVY BWFD M۝*%&9 FU MB S©HJPO TPOU Q©SFOOFT FU BQQPSUFOU EFT NPZFOT
S©DVSSFOUT
 OPUBNNFOU   %"35
 TVS MFT TVKFUT MFT QMVT BQQMJRV©T�

.FOBDFT� *M Z B FV QMVTJFVST E©QBSUT EF QPJET TDJFOUJ੗RVFT NBKFVST TVS MB Q©SJPEF ©DPVM©F
 FO QBSUJF NBJT QBT
UPUBMFNFOU DPNQFOT©T QBS EFT NPCJMJU©T EF DIBSH©T EF SFDIFSDIF� -B WJTJCJMJU© EPOO©F BVY UI¨NFT ©NFSHFOUT
OF EPJU QBT GBJSF PVCMJFS MB O©DFTTJU© EF DVMUJWFS MFT CBTFT IJTUPSJRVFT EF .'
 OPUBNNFOU FO DF RVJ DPODFSOF MFT
SFDSVUFNFOUT EF SBOH "� -B OPVWFMMF PSHBOJTBUJPO OF EPJU QBT DMPJTPOOFS VO E©QBSUFNFOU RVJ QPTT¨EF VOF DVMUVSF
DPNNVOF�

$IBQJUSF �� .¦UIPEFT 'PSNFMMFT ���
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��� 4USVDUVSBUJPO
 FþFDUJGT FU PSJFOUBUJPOT TDJFOUJÿRVFT

-F GVUVS E©QBSUFNFOU TF TUSVDUVSFSB BVUPVS EF RVBUSF ©RVJQFT 	-9 � .57 � 3"5*0 � %"35
 S©VOJTTBOU MFT
NFNCSFT EF M۝BDUVFMMF ©RVJQF .'
 BJOTJ RVF EF OPVWFBVY WFOVT EBOT MF UI¨NF %"35
 OPUBNNFOU MFT NFNCSFT EF
M۝©RVJQF QSPKFU .OFNPTZOF� -۝JOU©HSBUJPO EFT NFNCSFT EF .OFNPTZOF   %"35 T۝FTU GBJUF OBUVSFMMFNFOU BVUPVS EF
UI¨NFT E۝JOU©SªU DPNNVO
 OPUBNNFOU M۝BQQSFOUJTTBHF EF CPVDMFT TFOTPSJ�NPUSJDFT QPVS MFT TZTU¨NFT BVUPOPNFT�

-۝BOJNBUJPO TFSB CBT©F TVS VO T©NJOBJSF EF E©QBSUFNFOU FU EFT SFODPOUSFT S©HVMJ¨SFT FOUSF SFTQPOTBCMFT
E۝©RVJQFT� -FT QSPKFUT JOUFS�©RVJQFT TFSPOU QBSUJDVMJ¨SFNFOU FODPVSBH©T� -F SZUINF FU MFT DS©OFBVY IPSBJSFT EF DF
T©NJOBJSF TFSPOU DIPJTJT EF NBOJ¨SF   DVMUJWFS MFT MJFOT FOUSF MFT EJ੖©SFOUFT ©RVJQFT TBOT QPVS BVUBOU SFNQMBDFS MFT
T©NJOBJSFT E۝©RVJQF�

/PUPOT RVF QMVTJFVST NFNCSFT EV E©QBSUFNFOU 	F�H� *� 8BMVLJFXJD[
 +� -FSPVY
 "� .VTDIPMM
 )� (JNCFSU

BQQBSUJFOESPOU   BVNPJOT EFVY ©RVJQFT
 DF RVJ B ©U© BDU© E¨T MF E©CVU EF MB SFTUSVDUVSBUJPO EF.'� $FT BQQBSUFOBODFT
NVMUJQMFT WJFOOFOU OPUBNNFOU EV GBJU RVF MFT EJ੖©SFOUFT ©RVJQFT EV E©QBSUFNFOU POU EFT PVUJMT N©UIPEPMPHJRVFT
DPNNVOT
 PVUJMT NPCJMJT©T TVS EFT TVKFUT EJ੖©SFOUT�

-FT PSJFOUBUJPOT TDJFOUJ੗RVFT TPOU E©DMJO©FT FO RVBUSF WPMFUT DPSSFTQPOEBOUT   DFT RVBUSF OPVWFMMFT ©RVJQFT�
$F॒F TUSVDUVSF B ©NFSH© E۝VO QSPDFTTVT QBSUJDJQBUJG
 FO SFDFOTBOU MFT NPUT�DM©T EF M۝©RVJQF FU FO NF॒BOU FO BWBOU
MFT UI¨NFT ©NFSHFOUT EF M۝©RVJQF� -F S©TVMUBU FTU MF QSPKFU EF TUSVDUVSBUJPO QS©TFOU© EBOT MF HSBQIJRVF TVJWBOU
 FU

��� �� 1SPKFU
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E©UBJMM© FOTVJUF
 ©RVJQF QBS ©RVJQF�

����� &RVJQF .57

-B GVUVSF ©RVJQF ۠.PE¨MFT FU UFDIOPMPHJFT QPVS MB W©SJ੗DBUJPO 	.57
ۡ QSFOE MB TVJUF EV UI¨NF ۠.PE©MJTBUJPO
FU W©SJ੗DBUJPO �ۡ &MMF DPNQPSUF VOF EPV[BJOF EF NFNCSFT� /PUSF GVUVSF ©RVJQF QPVSTVJWSB MF E©WFMPQQFNFOU EF
N©UIPEFT E۝BOBMZTF EF NPE¨MFT GPSNFMT TVJWBOU EFVY BYFT DPNQM©NFOUBJSFT � MFT NPE¨MFT FU MFT UFDIOJRVFT QPVS MB
W©SJ੗DBUJPO�

.PE¥MFT QPVS MB W¦SJÿDBUJPO� -B NPE©MJTBUJPO GPSNFMMF DPOTUJUVF VOF QSFNJ¨SF ©UBQF EBOT MF QSPDFTTVT EF
W©SJ੗DBUJPO E۝VO TZTU¨NF� /PT USBWBVY TVS MFT NPE¨MFT SFWªUFOU EFVY BTQFDUT� %۝VOF QBSU
 M۝©UVEF EFT NPE¨MFT EV
QPJOU EF WVF EF MB E©DJEBCJMJU© FU EF MB DPNQMFYJU© EFT QSPCM¨NFT EF W©SJ੗DBUJPO� &U E۝BVUSF QBSU
 MB NPE©MJTBUJPO EF
TZTU¨NFT DPNQMFYFT
 OPUBNNFOU FO VUJMJTBOU MFT GPSNBMJTNFT ©UVEJ©T EBOT M۝©RVJQF�

/PUSF ©RVJQF KPVJU E۝VOF FYQFSUJTF SFDPOOVF JOUFSOBUJPOBMFNFOU EBOT M۝©UVEF EFT QSPCM¨NFT EF W©SJ੗DBUJPO
QPVS MFT S©TFBVY EF 1FUSJ 	3E1
� -FT BWBOD©FT S©DFOUFT EF M۝©RVJQF TVS MF QSPCM¨NF EF M۝B॒FJHOBCJMJU© PVWSFOU EF
OPVWFMMFT QJTUFT QPVS M۝©UVEF E۝FYUFOTJPOT OBUVSFMMFT EF DF NPE¨MF
 QPVS MFTRVFMT MF QSPCM¨NF EF M۝B॒FJHOBCJMJU© FTU
FODPSF PVWFSU� $F USBWBJM T۝F੖FDUVFSB FO DPMMBCPSBUJPO BWFD MF -47 	&/4 1BSJT 4BDMBZ

 EBOT MB DPOUJOVJU© EV QSPKFU
#SB7"4�

-FT NPE¨MFT EF TZTU¨NFT EJTUSJCV©T
 UFMT RVF MFT BVUPNBUFT BTZODISPOFT
 TPOU VO BVUSF TVKFU USBEJUJPOOFM EF
M۝©RVJQF RVJ T۝FTU SFOPVWFM© S©DFNNFOU HS¢DF   EF OPVWFMMFT DPMMBCPSBUJPOT BWFD MB DPNNVOBVU© EV DBMDVM EJTUSJCV©�
/PVT BWPOT DPNNFOD©   ©UVEJFS MFVST NPE¨MFT EV QPJOU EF WVF EF MB W©SJ੗DBUJPO� %FT ©DIBOHFT GSVDUVFVY POU
QFSNJT VOF QSFNJ¨SF QVCMJDBUJPO TVS MF TVKFU
 M۝JOJUJBUJPO E۝VOF DPMMBCPSBUJPO BWFD M۝©RVJQF "MHP%JTU EV -B#3*

BJOTJ RVF MF ੗OBODFNFOU QBS M۝"/3 EV QSPKFU '3&%%" BWFD M۝*3*' 	6OJWFSTJU© 1BSJT %JEFSPU
 FU MF -47 	&/4 1BSJT
4BDMBZ
� $F SFOPVWFBV T۝JOTDSJU EBOT VOF UFOEBODF QMVT QSPGPOEF RVJ DPOTJE¨SF RVF MFT DPNNVOBVU©T ۠W©SJ੗DBUJPOۡ
FU ۠DBMDVM EJTUSJCV©ۡ POU CFBVDPVQ   BQQSFOESF M۝VOF EF M۝BVUSF�

-B CJPJOGPSNBUJRVF FTU VO EPNBJOF P¹ MB NPE©MJTBUJPO FU MB W©SJ੗DBUJPO TPOU DSVDJBMFT QPVS MB DPNQS©IFOTJPO
EFT QSPDFTTVT CJPMPHJRVFT� -FT S©TFBVY CPPM©FOT POU ©U© JOUSPEVJUT DPNNF VO NPE¨MF OBUVSFM EFT S©TFBVY EF
S©HVMBUJPO CJPMPHJRVFT� /PUSF ©RVJQF B S©DFNNFOU PCUFOV QMVTJFVST S©TVMUBUT JNQPSUBOUT TVS MFT QSPQSJ©U©T EFT
S©TFBVY CPPM©FOT <��>� /PT USBWBVY PVWSFOU EF OPVWFMMFT QFSTQFDUJWFT QPVS M۝BOBMZTF E۝B॒FJHOBCJMJU© FU MF DBMDVM
E۝B॒SBDUFVS RVF OPVT DPNQUPOT QPVSTVJWSF BV TFJO E۝VOF DPMMBCPSBUJPO BWFD MF -47 	&/4 1BSJT 4BDMBZ
� 1BS BJMMFVST

FO DPMMBCPSBUJPO BWFD M۝*OTUJUVU $VSJF 	1BSJT
 FU M۝6OJWFSTJU© EV -VYFNCPVSH OPVT BQQMJRVFSPOT OPT S©TVMUBUT TVS MFT
S©TFBVY CPPM©FOT   MB NPE©MJTBUJPO EF MB EJ੖©SFODJBUJPO DFMMVMBJSF FU   MB SFQSPHSBNNBUJPO�

5FDIOPMPHJFT QPVS MB W¦SJÿDBUJPO� -F EFVYJ¨NF BYF EF OPT BDUJWJU©T DPODFSOF MF E©WFMPQQFNFOU E۝PVUJMT FU
E۝IFVSJTUJRVFT QPVS M۝BQQMJDBUJPO EF MB W©SJ੗DBUJPO   EFT TZTU¨NFT S©FMT� $FU BYF FTU MJ© BV QS©D©EFOU QVJTRV۝VOF
DPNQS©IFOTJPO ੗OF EFT QSPQSJ©U©T EFT NPE¨MFT FTU O©DFTTBJSF   MB NJTF FO ēVWSF EF UFDIOJRVFT EF W©SJ੗DBUJPO�
/©BONPJOT OPVT OPVT GPDBMJTPOT JDJ TVS M۝PCUFOUJPO EF OPVWFMMFT UFDIOJRVFT EF W©SJ੗DBUJPO RVJ QVJTTFOU ªUSF
BQQMJRV©FT   EFT FYFNQMFT S©FMT
 EF UBJMMF FU EF DPNQMFYJU© DPOT©RVFOUFT� #JFO RVF MB QMVQBSU EFT QSPCM¨NFT
DPOTJE©S©T TPJFOU BV NPJOT /1�EJਖ਼DJMFT
 JM SFTUF QPTTJCMF
   M۝BJEF E۝IFVSJTUJRVFT PV FO DPOTJE©SBOU DFSUBJOFT TPVT
DMBTTFT EF NPE¨MFT
 EF S©TPVESF MFT QSPCM¨NFT EF W©SJ੗DBUJPO Fਖ਼DBDFNFOU FO QSBUJRVF�

5$IFDLFS FTU VO PVUJM EF W©SJ੗DBUJPO E۝BVUPNBUFT UFNQPSJT©T E©WFMPQQ© QBS M۝©RVJQF EFQVJT QMVTJFVST BOO©FT�
$POUSBJSFNFOU   611""-
 RVJ GBJU S©G©SFODF EBOT MF EPNBJOF
 OPUSF PVUJM FTU PQFO TPVSDF FU TPO BSDIJUFDUVSF
QFSNFU EF NF॒SF FO ēVWSF GBDJMFNFOU EF OPVWFBVY BMHPSJUINFT� 1MVTJFVST HSPVQFT EF SFDIFSDIF
 QSJODJQBMFNFOU

$IBQJUSF �� .¦UIPEFT 'PSNFMMFT ���
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FO 'SBODF
 VUJMJTFOU 5$IFDLFS QPVS WBMJEFS MFVST BMHPSJUINFT
 OPUBNNFOU BV TFJO EV QSPKFU "/3 5JDL5BD BVRVFM
OPVT QBSUJDJQPOT� 6O E©੗ NBKFVS QPVS MB W©SJ੗DBUJPO EFT TZTU¨NFT UFNQT�S©FM FTU MB HFTUJPO EF MB DPODVSSFODF
JOUSJOT¨RVF BVY NPE¨MFT� -FT UFDIOJRVFT QPVS NPE¨MFT ੗OJT OF T۝BQQMJRVFOU QBT EJSFDUFNFOU BV DBT UFNQPSJT©� 6OF
DPMMBCPSBUJPO BWFD $.* $IFOOBJ 	*OEF
 FTU FO DPVST TVS DF QPJOU� 1BS BJMMFVST
 VOF DPMMBCPSBUJPO S©DFOUF BWFD 56
.¼ODIFO 	"MMFNBHOF
 FU "BSIVT 6OJWFSTJUFU 	%BOFNBSL
 BVUPVS EF MB DFSUJ੗DBUJPO PVWSF EFT WPJFT QSPNF॒FVTFT
QPVS BDDSP®USF MB DPO੗BODF BDDPSE©F BVY PVUJMT EF W©SJ੗DBUJPO E۝BVUPNBUFT UFNQPSJT©T DPNNF 5$IFDLFS�

%F OPNCSFVY MPHJDJFMT TPOU BVKPVSE۝IVJ JNQMJRV©T EBOT MB QSJTF EF E©DJTJPO
 BWFD VO JNQBDU TPDJBM JNQPSUBOU�
$۝FTU OPUBNNFOU MF DBT EV MPHJDJFM 1BSDPVSTVQ RVJ S©HJU M۝BDD¨T   M۝FOTFJHOFNFOU TVQ©SJFVS FO 'SBODF
 PV EF %BUBKVTU
RVJ TFSU   M۝©WBMVBUJPO EFT QS©KVEJDFT DPSQPSFMT� -۝©RVJQF FTU JNQMJRV©F EBOT MB QSFVWF EFT BMHPSJUINFT NJT FO
ēVWSF EBOT 1BSDPVSTVQ EFQVJT QMVTJFVST BOO©FT� 6OF DPMMBCPSBUJPO QMVSJEJTDJQMJOBJSF S©VOJTTBOU EFT JOGPSNBUJDJFOT

EFT DIFSDIFVST FO TDJFODFT TPDJBMFT FU EFT KVSJTUFT WJFOU EF E©CVUFS EBOT MF DBESF EV QSPKFU $/34 ��۝QSJNF ۠EF MB
MPJ BV DPEF �ۡ 6O EFT PCKFDUJGT FTU E۝BDDSP®USF MB DPO੗BODF EBOT M۝VUJMJTBUJPO E۝BMHPSJUINFT EF E©DJTJPO QBS MB QSFVWF
GPSNFMMF EFT BMHPSJUINFT FU EF MFVST NJTFT FO ēVWSF�

-۝JOUFSQS©UBUJPO BCTUSBJUF B MBSHFNFOU E©NPOUS© TPO Fਖ਼DBDJU© QPVS MB W©SJ੗DBUJPO EF QSPHSBNNFT� $FMMF�DJ
SFQPTF CJFO TPVWFOU TVS MF DBMDVM EF QPJOU ੗YF EBOT VO EPNBJOF BCTUSBJU� -B DPOWFSHFODF FTU TPVWFOU BTTVS©F
QBS EFT IFVSJTUJRVFT
 BMPST RV۝VO DBMDVM FYBDU FTU QBSGPJT QPTTJCMF� /PVT QSPQPTPOT E۝JEFOUJ੗FS EFT DMBTTFT EF
EPNBJOFT BCTUSBJUT QPVS MFTRVFMMFT MF DBMDVM FYBDU FTU QPTTJCMF� /PVT TPVIBJUPOT QBS BJMMFVST BQQMJRVFS DFT USBWBVY
  MB W©SJ੗DBUJPO EF S©TFBVY EF 1FUSJ� 1MVTJFVST QSPUPUZQFT EF W©SJ੗DBUJPO Fਖ਼DBDFT POU S©DFNNFOU WV MF KPVS
 FO
QBSUJDVMJFS M۝PVUJM *$07&3 RVJ B ©U© E©WFMPQQ© BV DPVST EF MB UI¨TF EF य़PNBT (F੖SPZ� -۝VUJMJTBUJPO E۝JOWBSJBOUT
JOEVDUJGT DBMDVM©T QBS JOUFSQS©UBUJPO BCTUSBJUF QFSNF॒SBJU E۝BN©MJPSFS TJHOJ੗DBUJWFNFOU DFU PVUJM�

-B W©SJ੗DBUJPO   M۝FY©DVUJPO DPOTJTUF   T۝BTTVSFS RV۝VO TZTU¨NF T۝FY©DVUF EF NBOJ¨SF DPOGPSNF   VO NPE¨MF�
/PT S©DFOUT USBWBVY TVS M۝FOGPSDFNFOU POU NJT FO ©WJEFODF EFT RVFTUJPOT PVWFSUFT
 FO QBSUJDVMJFS M۝JEFOUJ੗DBUJPO EFT
DMBTTFT EF QSPQSJ©U©T FOGPS§BCMFT
 BJOTJ RVF MB O©DFTTJU© E۝VO DBESF QFSNF॒BOU E۝VOJ੗FS MFT EJ੖©SFOUFT BQQSPDIFT�
-FT CFTPJOT JOEVTUSJFMT TVS DFT UI©NBUJRVFT TPOU JNQPSUBOUT� 1MVTJFVST DPMMBCPSBUJPOT JOEVTUSJFMMFT POU E©CVU©

OPUBNNFOU BWFD 6CJTPॏ #PSEFBVY TVS MB W©SJ੗DBUJPO   M۝FY©DVUJPO EF MB H©O©SBUJPO QSPD©EVSBMF EF NPOEFT WJSUVFMT
FU TVS MF UFTU MPHJDJFM
 BJOTJ RV۝BWFD MF $&45* TVS M۝BOBMZTF EF WVMO©SBCJMJU© EF QSPHSBNNFT�

/PUSF ©RVJQF B VOF MPOHVF USBEJUJPO EF DPMMBCPSBUJPOT JOEVTUSJFMMFT
 RVF DF TPJU BVUPVS EV QSPKFU "MUB3JDB FU TFT
BQQMJDBUJPOT   MB T»SFU© EF GPOUJPOOFNFOU
 PV QMVT S©DFNNFOU MB UI¨TF $*'3& E۝"ESJFO 1SFWPTU FO DPMMBCPSBUJPO
BWFD MB 4/$'� /PVT TPNNFT QBSUJF QSFOBOUF E۝VO QSPKFU EF DBNQVT S©HJPOBM QPVS MF GFSSPWJBJSF 	'&330$".164

RVJ WJFOU E۝ªUSF MBOD© QBS MB S©HJPO /PVWFMMF "RVJUBJOF
 FU EPOU M۝PCKFDUJG FTU EF DS©FS VO DFOUSF E۝FYQFSUJTF MJBOU
EFT JOEVTUSJFMT FU EFT BDBE©NJRVFT TVS MB T»SFU© EF GPODUJPOOFNFOU
 M۝©UVEF EFT USBJOT BVUPOPNFT PV FODPSF MB
DZCFST©DVSJU©� -FT DPMMBCPSBUJPOT B॒FOEVFT QS©TFOUFOU EFT PQQPSUVOJU©T QFSUJOFOUFT QPVS MFT USBWBVY EF M۝©RVJQF�
&O੗O
 M۝©RVJQF .57 E©WFMPQQF FU NBJOUJFOU QMVTJFVST MPHJDJFMT EF W©SJ੗DBUJPO EBOT MF DBESF EF TFT USBWBVY

OPUBNNFOU "MUB3JDB 	?iiTb,ff�Hi�`B+�XH�#`BX7`

 5B1"4 	?iiTb,ffi�T�bXH�#`BX7`
 FU 5$IFDLFS
	?iiTb,ff;Bi?m#X+QKfiB+Fi�+@T`QD2+ifi+?2+F2`
� /PUSF PCKFDUJG FTU EF QPVSTVJWSF MF E©WFMPQQFNFOU EF
OPT PVUJMT RVJ OPVT QFSNF॒FOU EF WBMJEFS OPT USBWBVY EF SFDIFSDIF� -F TPVUJFO E۝VO JOH©OJFVS EF SFDIFSDIF 	FO
M۝PDDVSSFODF (©SBME 1PJOU
 *3 $/34 BV -B#3*
 FTU QSJNPSEJBM QPVS HBSBOUJS MB RVBMJU© FU MB Q©S©OJU© EF OPT MPHJDJFMT�

"OJNBUJPO EF MÔ¦RVJQF� -FT NFNCSFT EF M۝©RVJQF POU EFT DPOUBDUT JOGPSNFMT US¨T S©HVMJFST BV TFJO EV MBCPSBUPJSF�
/PVT DPNQUPOT ©UBCMJS VO HSPVQF EF USBWBJM S©HVMJFS
 FO DPNQM©NFOU EV T©NJOBJSF EF E©QBSUFNFOU
 BWFD QPVS
PCKFDUJG EF SFOGPSDFS MFT DPMMBCPSBUJPOT
 BVTTJ CJFO BV TFJO EF M۝©RVJQF RV۝BWFD EFT DIFSDIFVST EV -B#3* PV E۝BVUSFT
MBCPSBUPJSFT� 6O HSPVQF EF USBWBJM TQ©DJ੗RVF   M۝BDUJWJU© ۠QSFVWF EF QSPHSBNNFۡ BVUPVS EF M۝PVUJM $PR FTU PSHBOJT©
S©HVMJ¨SFNFOU� *M JNQMJRVF EFT NFNCSFT EF M۝©RVJQF BJOTJ RVF EFT NFNCSFT E۝BVUSFT ©RVJQFT EV -B#3*�

��� �� 1SPKFU
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����� &RVJQF -9

-B GVUVSF ©RVJQF -9 	-PHJRVF
 $PNQMFYJU©
 $BMDVMBCJMJU©

 GPSUF E۝FOWJSPO VOF EJ[BJOF EF NFNCSFT
 T۝JOU©SFTTF
QSJODJQBMFNFOU   MB DPSSFTQPOEBODF FOUSF MPHJRVF FU DBMDVM� 0O TBJU EFQVJT MFT QSFNJFST QBT EF MB GPSNBMJTBUJPO
NBUI©NBUJRVF EF MB OPUJPO EF DBMDVM 	EBOT MFT BOO©FT ����
 RVF MB QVJTTBODF FYQSFTTJWF E۝VO UZQF EF NBDIJOF QFVU
TPVWFOU TF DBSBDU©SJTFS
 PV BV NPJOT ªUSF ©UVEJ©F
   M۝BJEF EF MB MPHJRVF� "JOTJ
 5VSJOH FU (¶EFM POU E©NPOUS© RV۝VO
FOTFNCMF EF NPUT 	WVT DPNNF EFT FOUJFST
 FTU E©DJEBCMF TJ FU TFVMFNFOU TJ DFU FOTFNCMF FU TPO DPNQM©NFOUBJSF
QFVWFOU ªUSF E©DSJUT QBS VOF GPSNVMF BSJUIN©UJRVF BWFD VO TFVM RVBOUJ੗DBUFVS FYJTUFOUJFM� %F NªNF
 VO UI©PS¨NF
GPOEBUFVS EF MB UI©PSJF EFT MBOHBHFT S©HVMJFST
 E»   #¼DIJ
 FTU RV۝VO MBOHBHF QFVU ªUSF SFDPOOV QBS BVUPNBUF ੗OJ TJ
FU TFVMFNFOU TJ JM FTU E©੗OJTTBCMF QBS VOF GPSNVMF EF MB MPHJRVF NPOBEJRVF EV TFDPOE PSESF� .BJT DFT S©TVMUBUT
GPOEBNFOUBVY BQQFMMFOU E۝BVUSFT RVFTUJPOT � MB DPSSFTQPOEBODF NBDIJOF�GPSNVMF FTU FMMF E©DJEBCMF  4J PVJ
 RVFMMF
FTU TB DPNQMFYJU©  &UBOU EPOO©F VOF NBDIJOF
 RVFMMF FTU MB NBDIJOF ©RVJWBMFOUF MB QMVT TJNQMF MB GPSNVMF MPHJRVF
MB QMVT TJNQMF QPVWBOU MB E©DSJSF 5FM FTU MF UZQF EF RVFTUJPO RVJ FTU BV DēVS EFT SFDIFSDIFT EF M۝©RVJQF�

-FT MBOHBHFT FU MFT BVUPNBUFT ੗OJT OF DPOTUJUVFOU QBS BJMMFVST QBT MF TFVM EPNBJOF E۝BQQMJDBUJPO EFT MPHJRVFT
DPOTJE©S©FT QBS M۝©RVJQF� %F OPNCSFVY BVUSFT PCKFUT PV TUSVDUVSFT ۘ ੗OJFT FU JO੗OJFT ۘ QFVWFOU ©HBMFNFOU ªUSF
©UVEJ©T BWFD QSP੗U TPVT DFU BOHMF
 DPNNF QBS FYFNQMF MFT USBOTEVDUFVST
 MFT HSPVQFT 	PV TFNJ�HSPVQFT

 MFT BSCSFT

HSBQIFT
 FOTFNCMFT PSEPOO©T
 MFT TDI©NBT E۝PSESF TVQ©SJFVS۪ *OTJTUPOT TVS MF GBJU RVF QPVS CFBVDPVQ E۝FOUSF
FVY 	NPUT
 BSCSFT
 FOTFNCMFT PSEPOO©T
 HSBQIFT

 MFT DBSBDU©SJTBUJPOT MPHJRVFT FU DPNCJOBUPJSFT OF DPODFSOFOU
QBT RVF MFT PCKFUT ੗OJT NBJT QFVWFOU ªUSF ©UFOEVFT BVY PCKFUT JO੗OJT� -FT PCKFUT ੗OJT
 FU NªNF MFT PCKFUT JO੗OJT
	WJB MFVST EFTDSJQUFVST ੗OJT

 GPOU M۝PCKFU E۝©UVEFT BMHPSJUINJRVFT 	QBS FYFNQMF � NJOJNJTBUJPO EF USBOTEVDUFVST

E©DPNQPTJUJPO EF HSBQIFT EF MBSHFVS E۝BSCSF CPSO©F
 UFTU E۝JTPNPSQIJTNF EF HSBQIFT JO੗OJT
 UFTU EF TPMWBCJMJU©
E۝VOF ©RVBUJPO EBOT VO NPOPJEF 	JO੗OJ
 FUD
�

-۝BOJNBUJPO TDJFOUJ੗RVF EF M۝©RVJQF TF GFSB FTTFOUJFMMFNFOU QBS MF CJBJT E۝VO HSPVQF EF USBWBJM IFCEPNBEBJSF

QFSNF॒BOU E۝BCPSEFS VO TVKFU TVS QMVTJFVST T©BODFT
 FU   MB QBSUJDJQBUJPO EFT NFNCSFT BV T©NJOBJSF EV E©QBSUFNFOU
.'�

.ªNF TJ MFT PCKFUT E۝©UVEFT EF M۝©RVJQF TPOU QSPDIFT EF DFVY EF M۝©RVJQF .57 	OPUBNNFOU MFT BVUPNBUFT ੗OJT
FU MFT MPHJRVFT EF UZQF .40

 DF॒F EFSOJ¨SF FTU QMVT PSJFOU©F WFST MFT RVFTUJPOT JTTVFT EF MB W©SJ੗DBUJPO� -۝©RVJQF -9
T۝FO EJTUJOHVF EF QMVT QBS MFT PVUJMT VUJMJT©T
 OPUBNNFOU MFT UFDIOJRVFT BMH©CSJRVFT 	NPOP¯EFT
 BMH¨CSFT VOJWFSTFMMFT

BMH¨CSFT EF #PPMF
 FUD

 UPQPMPHJRVFT 	WBSJ©U©T
 FTQBDF EF $BOUPS FU #BJSF
 FUD
 PV JTTVFT EF MB MPHJRVF NBUI©NBUJRVF
	UI©PSJF EF MB QSFVWF
 FU DPNQMFYJU© EFT QSFVWFT
 DBMDVMBCJMJU©
 UI©PSJF EFT DBU©HPSJFT
� *M OF T۝BHJU QBT QPVS BVUBOU
EF OJFS MFT MJFOT GPSUT FOUSF MFT EFVY ©RVJQFT� 1MVTJFVST NFNCSFT EV E©QBSUFNFOU .' ©NBSHFSPOU BVY EFVY ©RVJQFT
FU EFT HSPVQFT EF USBWBJM DPNNVOT TFSPOU TBOT BVDVO EPVUF PSHBOJT©T BV ੗M EV UFNQT�

����� &RVJQF 3"5*0

-۝©RVJQF 3१ॺ९ॵ 	۠SBJTPOOFNFOUۡ FO MBUJO
 SFHSPVQFSB EFT UI¨NFT EF SFDIFSDIF BVUPVS EFT QSPCM¨NFT EF
SBJTPOOFNFOU BWFD EPOO©FT
 DPOOBJTTBODFT FU DPOUSBJOUFT
 OPUBNNFOU �

ۘ M۝BOBMZTF TUBUJRVF QPVS MFT CBTFT EF EPOO©FT FU MFT NPE¨MFT SFMBUJPOOFMT
 MFT NPE¨MFT TFNJ�TUSVDUVS©T 	9.-


FU MFT EPOO©FT EF HSBQIFT 	3%'
 �

ۘ MFT MBOHBHFT EF SFQS©TFOUBUJPO EF DPOOBJTTBODFT
 OPUBNNFOU MFT MBOHBHFT E۝POUPMPHJFT UFMT RVF MFT MPHJRVFT
EF EFTDSJQUJPO �

ۘ MB S©QPOTF BVY SFRVªUFT FO QS©TFODF EF DPOUSBJOUFT FU�PV DPOOBJTTBODFT �
ۘ MF SBJTPOOFNFOU TVS EFT EPOO©FT JODPNQM¨UFT PV JODPOTJTUBOUFT �

$IBQJUSF �� .¦UIPEFT 'PSNFMMFT ���
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ۘ MFT NPE¨MFT FU MPHJRVFT TVS MFT PCKFDUT JO੗OJT �
ۘ MF QSPCM¨NF EF TBUJTGBDUJPO EFT DPOUSBJOUFT 	$41
 FU TFT EJ੖©SFOUFT WBSJBOUFT 	EPNBJOF JO੗OJ
 EPNBJOF

SFTUSFJOU
 DPOUSBJOUFT WBMV©FT
 FUD�

ۘ MFT QSPCM¨NFT EF 4"5
 BWFD EFVY QPJOUT TBJMMBOUT � MB QBSBMM©MJTBUJPO 	DG� PVUJM (MVDPTF�4ZSVQ
 � FU M۝JOU©HSBUJPO

E۝PVUJMT IFVSJTUJRVFT 	JTTVT QBS FYFNQMF EF M۝BQQSFOUJTTBHF BVUPNBUJRVF
 QFSNF॒BOU EF EJSJHFS MB SFDIFSDIF
EF QSFVWFT E۝JOTBUJT੗BCJMJU© �

-۝©RVJQF TFSB CBT©F TVS VO HSPVQF EF �� QFSNBOFOUT FU � ©UVEJBOUT
 RVJ PSHBOJTFOU EFT S©VOJPOT FU HSPVQFT EF
USBWBJM EFQVJT ����
 WPJS ?iiTb,ff`�iBQXH�#`BX7`� $F॒F OPVWFMMF ©RVJQF FOUFOE
 E۝VOF QBSU
 EPOOFS QMVT EF
WJTJCJMJU©   DFSUBJOT EPNBJOFT
 OPUBNNFOU DFSUBJOT OPVWFBVY EPNBJOFT MJ©T BVY POUPMPHJFT FU BV QSPCM¨NFT EF
TBUJTGBDUJPO EF DPOUSBJOUFT 	$41

 FO MJFO BWFD M۝BSSJW©F S©DFOUF BV -B#3* EF .FHIZO #JFOWFOV 	$3 $/34
 FU +PBOOB
0DISFNJBL 	$3 $/34
� $F॒F WJTJCJMJU© TFSB SFOGPSD©F   MB GPJT FO FYUFSOF QPVS MFT GVUVST ©UVEJBOUT
 QPTU�EPDUPSBOUT
PV DIFSDIFVST
 FU FO JOUFSOF QPVS BWPJS VOF QPMJUJRVF EF SFDIFSDIF S©੘©DIJF DPNNVOF BV HSPVQF
 OPUBNNFOU
FO NBUJ¨SF EF SFDSVUFNFOU� %۝BVUSF QBSU
 JM DS©FSB EFT JOUFSBDUJPOT FOUSF TFT NFNCSFT QPVS BQQSFOESF
 EJTDVUFS
FU ©WFOUVFMMFNFOU DPMMBCPSFS   EFT SFDIFSDIFT DPOKPJOUFT
   USBWFST EFT T©NJOBJSFT IFCEPNBEBJSFT FU E۝BVUSFT
©W©OFNFOUT EF TPDJBMJTBUJPO�

/PVT WPZPOT EFVY SJTRVFT ©WJEFOUT QPVS DF॒F OPVWFMMF ©RVJQF� -F QSFNJFS
 MJ© BV GBJU RVF MF HSPVQF EJTQPTF
E۝VOF MJTUF BTTF[ I©U©SPH¨OF EF EPNBJOFT EF SFDIFSDIF FTU RV۝JM O۝Z BJU QBT TVਖ਼TBNNFOU EF QSPYJNJU© QPVS H©O©SFS
EFT DPMMBCPSBUJPOT JOUSB�©RVJQF� /©BONPJOT
 OPVT BWPOT E©K  JEFOUJ੗© QMVTJFVST TVKFUT E۝JOU©SªU QBSUBH© FOUSF
QMVTJFVST EPNBJOFT UFMT RVF
 QBS FYFNQMF
 MFT MJFOT FOUSF MFT CBTFT EF EPOO©FT FU M۝BDD¨T BVY EPOO©FT QBS POUPMPHJF
PV DFVY
 DPOOVT
 FOUSF MFT $41 FU MFT S©QPOTFT BVY SFRVªUFT TPVT EPOO©FT JODPI©SFOUFT� -F EFVYJ¨NF SJTRVF FTU
RVF MF HSPVQF
 ©UBOU QFUJU FU OPVWFBV
 O۝BSSJWF QBT   BWPJS MB WJTJCJMJU© O©DFTTBJSF QPVS H©O©SFS VO DFOUSF EF HSBWJU©
BVUPVS EF TFT UI¨NFT FU B॒JSFS CPOT ©UVEJBOUT FU DIFSDIFVST� *M Z B UPVUFGPJT RVFMRVFT ©M©NFOUT RVJ BJEFSPOU  
QBMMJFS DF SJTRVF� 1PVS BN©MJPSFS MB WJTJCJMJU© EF M۝©RVJQF
 OPVT QPVWPOT NFOUJPOOFS MB S©DFOUF DIBJSF *" */5&/%&%

TVS MF USBJUFNFOU EFT EPOO©FT BWFD EFT EPOO©FT JODPI©SFOUFT PV JODPNQM¨UFT� $F QSPKFU
 E©NBSS© FO TFQUFNCSF
����
 BQQPSUFSB EF OPVWFBVY SFDSVUFNFOUT 	� QPTUEPDT FU � EPDUPSBOU
 FU EF OPNCSFVY WJTJUFVST EBOT MF EPNBJOF
EF SFDIFSDIF EF 3१ॺ९ॵ BV DPVST EFT � QSPDIBJOFT BOO©FT� -B WJTJCJMJU© TFSB FODPSF SFOGPSD©F QBS M۝©EJUJPO ����
EF MB DPOG©SFODF OBUJPOBMF 1'*" 	B॒JSBOU BVUPVS EF ��� DIFSDIFVST FU EPDUPSBOUT FO *"
 RVJ FTU DP�PSHBOJT©F QBS
VO NFNCSF EF M۝©RVJQF� %F QMVT
 � ©DPMFT E۝©U© TF E©SPVMFSPOU DPOKPJOUFNFOU   #PSEFBVY FO ����
 PSHBOJT©FT
QBS NFNCSFT EF M۝©RVJQF� &MMFT TF E©SPVMFSPOU TPVT VO GPSNBU EF EFVY TFNBJOFT FU S©VOJSPOU EFT ©UVEJBOUT EFT
DPNNVOBVU©T EF UI©PSJF EFT CBTFT EF EPOO©FT FU EF SFQS©TFOUBUJPO EFT DPOOBJTTBODFT� &MMFT TFSPOU QBSUJFMMFNFOU
੗OBOD©FT QBS M۝©DPMF &%#5 	VOF ©DPMF S©DVSSFOUF FO UI©PSJF EFT CBTFT EF EPOO©FT
 FU MB DIBJSF *" */5&/%&%� /PVT
NFOUJPOOPOT ©HBMFNFOU RV۝PO DP�PSHBOJTFSB VO BUFMJFS 0CFSXPMGBDI TVS MF $41 QSPDIBJOFNFOU 	۠)PNPHFOFPVT
4USVDUVSFT � .PEFM य़FPSZ NFFUT 6OJWFSTBM "MHFCSB 
ۡ ?iiTb,ffrrrXK7QX/2fQ++�bBQMfkRyR�frrrnpB2r
� &O
PVUSF
 MFT NFNCSFT EF M۝©RVJQF TPOU JNQMJRV©T EBOT QMVTJFVST QSPKFUT TVS MFT EPNBJOFT EF 3१ॺ९ॵ � "/3 26*% TVS
MFT SFRVªUFT EF EPOO©FT JODPNQM¨UFT PV JODPOTJTUBOUFT
 "/3 $2'% TVS MFT SFRVªUFT POUPMPHJRVFT DPNQMFYFT TVS
EPOO©FT I©U©SPH¨OFT
 FU "/3 1*/(�"$, 	1S©�USBJUFNFOU E۝JOGPSNBUJPOT QPVS MB S©TPMVUJPO EF U¢DIFT DPNQMFYFT �
$PNQJMBUJPO BWBOD©F EF DPOOBJTTBODFT
� /PVT FTQ©SPOT RVF DF॒F BVHNFOUBUJPO EF MB WJTJCJMJU© TF USBEVJSB QBS EF
OPVWFBVY SFDSVUFNFOUT EBOT MFT EPNBJOFT EF M۝©RVJQF�

/PVT E©UBJMMPOT DJ�EFTTPVT RVFMRVFT MJHOFT EJSFDUSJDFT EF MB SFDIFSDIF EBOT 3१ॺ९ॵ   M۝BWFOJS�

3BJTPOOFNFOU TVS MFT EPOO¦FT FU POUPMPHJFT -۝VO EFT BYFT EF SFDIFSDIF EF M۝©RVJQF TFSB DFOUS© TVS MFT MBOHBHFT FU
MFT GPSNBMJTNFT EF SFRVªUFT TVS MFT EPOO©FT
 TPJU TPVT GPSNF EF CBTFT EF EPOO©FT 	©WFOUVFMMFNFOU BWFD DPOUSBJOUFT


TPJU FO QS©TFODF E۝POUPMPHJFT 	DPNNF EBOT POUPMPHZ�NFEJBUFE RVFSZ BOTXFSJOH
� 0O ©UVEJF MB DPNQMFYJU© EFT
QSPCM¨NFT EF SBJTPOOFNFOU EBOT DFT DPOUFYUFT
 BJOTJ RVF M۝BQQMJDBCJMJU© EF DFSUBJOT BMHPSJUINFT E۝VO QPJOU EF WVF

��� �� 1SPKFU
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QSBUJRVF� &O QBSUJDVMJFS
 OPVT OPVT JOU©SFTTPOT BVY SFRVªUFT TVS MFT EPOO©FT JNQBSGBJUFT 	JODPNQM¨UFT
 JODPI©SFOUFT

FU�PV JODFSUBJOFT

 BVTTJ CJFO EBOT MF DBESF DMBTTJRVF EFT CBTFT EF EPOO©FT 	TVKFU EV QSPKFU "/3 26*%
 RVF EBOT
MB QS©TFODF EF DPOOBJTTBODFT POUPMPHJRVFT 	TVKFU EF MB DIBJSF *" */5&/%&%
� &O PVUSF
 JM B ©U© PCTFSW© RVF MF
QSPCM¨NF EF DBMDVMFS MFT S©QPOTFT DFSUBJOFT TVS MFT EPOO©FT JODPI©SFOUFT QFVU QBSGPJT ªUSF SFGPSNVM© FO FO UFSNFT
EF QSPCM¨NFT $41 	FO F੖FU
 M۝VO EFT PCKFDUJGT EF 26*% DPOTJTUF   FYQMPSFS EBWBOUBHF DFT DPOOFYJPOT
 FU S©TPMVT FO
QSBUJRVF FO FNQMPZBOU EFT TPMWFVST 4"5
 EPOD DFU BYF EF SFDIFSDIF QFVU SFMJFS EFT DFOUSFT E۝JOU©SªU EF QMVTJFVST
NFNCSFT EF M۝©RVJQF�

$41 -F QSPCM¨NF EF TBUJTGBDUJPO EFT DPOUSBJOUFT FTU VOF H©O©SBMJTBUJPO EF 4"5 P¹ MFT WBSJBCMFT QFVWFOU QSFOESF
EFT WBMFVST E۝VO EPNBJOF RVJ O۝FTU QBT O©DFTTBJSFNFOU CPPM©FO
 FU MFT DPOUSBJOUFT TQ©DJ੗FOU MFT B੖FDUBUJPOT QPTTJCMFT
QPVS MFT UVQMFT EF WBSJBCMFT� -B OPVWFMMF EJSFDUJPO EBOT DF EPNBJOF EF SFDIFSDIF FTU MF QSPCM¨NF EF TBUJTGBDUJPO
EFT DPOUSBJOUFT BWFD QSPNFTTF 	1$41
� .PUJW© QBS EFT QSPCM¨NFT PVWFSUT TVS M۝JOBQQSPYJNBCJMJU© EFT WBSJBOUFT EF
4"5 FU EF MB DPMPSBUJPO EFT HSBQIFT
 M۝PCKFDUJG EF 1$41 FTU EF EJTUJOHVFS MFT JOTUBODFT TBUJTGBJTBCMFT EF DFMMFT RVJ
O۝POU QBT EF TPMVUJPOT NªNF TPVNJTFT   VOF WFSTJPO BTTPVQMJF EFT DPOUSBJOUFT� $PNQUF UFOV EFT MJFOT E©K  ©WPRV©T
FOUSF $41 FU M۝JOUFSSPHBUJPO EF EPOO©FT JODPNQM¨UFT FU JODPI©SFOUFT
 OPVT USBWBJMMFSPOT TVS M۝JEFOUJ੗DBUJPO EFT
SFTUSJDUJPOT SBJTPOOBCMFT EF $41 VUJMFT EBOT DF DBESF
 FU TVS MF E©WFMPQQFNFOU E۝PVUJMT BMH©CSJRVFT QPVS DBSBDU©SJTFS
MFVST QSPQSJ©U©T� %F QMVT
 OPVT ©UVEJFSPOT MB DPNQMFYJU© EF QMVTJFVST WBSJBOUFT EV 1$41
 OPUBNNFOU   M۝BJEF EF
N©UIPEFT EF SFDIFSDIF EF QSFVWFT� 6OF JOUFSBDUJPO GPSUF FOUSF UI©PSJF FU BQQMJDBUJPOT QSBUJRVFT GBJU QBSUJF EFT
BYFT RVF OPVT QSJWJM©HJPOT ©HBMFNFOU� 1BS FYFNQMF
 EBOT MF DBESF EV QSPKFU DPMMBCPSBUJG ,*8* BWFD 6CJ4Pॏ
 OPVT
BWPOT SFDSVU© QPVS EFVY BOT M۝BVUFVS TPMWFVS EF DPOUSBJOUFT /BDSF
 RVJ B HBHO© EF NVMUJQMFT QSJY BVY DPNQ©UJUJPOT
JOUFSOBUJPOBMFT $41�

4"5 4۝JM FTU VO EPNBJOF RVJ NªMF MF NFJMMFVS EF MB UI©PSJF FU EF MB QSBUJRVF
 D۝FTU QSPCBCMFNFOU MF QSPCM¨NF EF UFTU
EF TBUJ੗BCJMJU© FO MPHJRVF QSPQPTJUJPOOFMMF 4"5� /PVT QMB§POT BVTTJ OPUSF SFDIFSDIF BVUPVS EF MB S©TPMVUJPO QSBUJRVF
EF DF QSPCM¨NF� /PUBNNFOU BWFD M۝PVUJM (MVDPTF
 VO TPMWFVS 4"5 EF S©G©SFODF RVJ FTU NBJOUFOV FU EJTUSJCV© US¨T
MBSHFNFOU� -F NBJOUFOJS FU BDDPNQBHOFS MFT BWBOD©FT EBOT MF EPNBJOF FTU VO QSPKFU FO TPJ� /PVT QSPQPTPOT EBOT
DFU BYF EF SFDIFSDIF E۝©UVEJFS M۝FYUFOTJPO EFT TPMWFVST 4"5 BV QBSBMM¨MF� 1PVS DFMB
 OPVT QSPQPTPOT M۝©UVEF EFT
QSFVWFT DPOTUSVJUFT QBS DFT TPMWFVST QPVS FO FYUSBJSF   MB WPM©F EFT JOGPSNBUJPOT QFSNF॒BOU EF QS©EJSF RVFMMF
EJTUSJCVUJPO EF M۝F੖PSU TFSBJU MB QMVT Fਖ਼DBDF� /PVT ©UVEJPOT ©HBMFNFOU MB QPTTJCJMJU© QPVS MF TPMWFVS 4"5 EF TF CBTFS
TVS EFT E©DJTJPOT QMVT DPNQMFYFT
 UZQJRVFNFOU JTTVFT EFT UFDIOJRVFT E۝BQQSFOUJTTBHF TVS MFT DPSQVT EFT QSFVWFT
DBMDVM©FT� -۝VO EFT QSPCM¨NFT FTU E۝BSSJWFS   FYUSBJSF BVUPNBUJRVFNFOU EFT JOGPSNBUJPOT BV OJWFBV T©NBOUJRVF
	RVFMMFT WBSJBCMFT TPOU FO DPOUSBEJDUJPO
 ۪
 EF MB GPSNVMF
   QBSUJS EF USBDFT TZOUBYJRVFT FU TVSUPVU E۝BSSJWFS  
MFT H©O©SBMJTFS� 0O OPUFSB RVF
 KVTRV۝  QS©TFOU
 MFT S©TVMUBUT EF M۝BQQSFOUJTTBHF BVUPNBUJRVF O۝POU QBT FODPSF
CPVMFWFST© MFT N©UIPEFT EF QSFVWFT BVUPNBUJRVFT DPNNF 4"5� $۝FTU OPUBNNFOU M۝BQQPSU EF M۝BQQSFOUJTTBHF BVY
TPMWFVST 4"5 RVF OPVT QSPQPTPOT E۝©UVEJFS�

����� &RVJQF %"35

-B GVUVSF ©RVJQF %"35 	%©DJTJPO FU "QQSFOUJTTBHF � EF MB UI©PSJF BVY BQQMJDBUJPOT 3PCP5JRVFT
 TFSB JOU©HS©F
BV E©QBSUFNFOU .' FU S©VOJSB VOF EPV[BJOF EF NFNCSFT QFSNBOFOUT EV -B#3*� %"35 S©VOJSB OPUBNNFOU MFT
NFNCSFT EF M۝©RVJQF�QSPKFU */3*" .OFNPTZOF 	?iiTb,ffi2�KXBM`B�X7`fKM2KQbvM2f7`fi2�K@K2K#2`bf


DFVY EV QSPKFU 3IPCBO 	?iiTb,ffrrrX`?Q#�M@T`QD2+iX7`
 FU BVUSFT NFNCSFT EF M۝BDUVFMMF ©RVJQF .'�

5I¥NFT TDJFOUJÿRVFT� -FT SFDIFSDIFT EFT NFNCSFT EF %"35 POU QPVS E©OPNJOBUFVS DPNNVO M۝JOUFMMJHFODF
BSUJ੗DJFMMF
 FU TPOU BODS©FT BVTTJ CJFO EBOT MB UI©PSJF RVF EBOT MFT BQQMJDBUJPOT US¨T DPODS¨UFT �

$IBQJUSF �� .¦UIPEFT 'PSNFMMFT ���
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%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

ۘ MB DPODFQUJPO
 MB GBCSJDBUJPO FU MF DPOUS´MF EF SPCPUT
 OPUBNNFOU IVNBOP¯EFT
ۘ MB OBWJHBUJPO BVUPOPNF
ۘ MFT OFVSPTDJFODFT DPNQVUBUJPOFMMFT
ۘ MB TZOUI¨TF EF DPOUS´MFVST QBS BQQSFOUJTTTBHF
ۘ MB UI©PSJF BMHPSJUINJRVF EFT KFVY FU EF MB E©DJTJPO�

-۝©RVJQF WJTF OPUBNNFOU EFT QVCMJDBUJPOT EBOT MFT DPOG©SFODFT FU KPVSOBVY *304 � *$3" � """* � *+$"* �
""."4 � /FVS*14 � *$"// � *+$// � *$%- �4"(5 � *+(5�

"OJNBUJPO � T¦NJOBJSF FU E¦NPOTUSBUFVS� -۝BOJNBUJPO EF M۝©RVJQF BVSB EFVY QJMJFST� -F QSFNJFS TFSB VO T©NJOBJSF
E۝©RVJQF IFCEPNBEBJSF
 PSHBOJT© BMUFSOBUJWFNFOU EBOT MFT NVST EV -B#3*
 EBOT MFT MPDBVY EV QSPKFU 3IPCBO
 PV
FODPSF EBOT MF /FVSP$BNQVT
 FO T۝BQQVZBOU OPUBNNFOU TVS MF T©NJOBJSFT E©K  FYJTUBOUT EF .OFNPTZOF FU MF
T©NJOBJSF EV S©TFBV S©HJPOBM EF SFDIFSDIF 3�� -F TFDPOE QJMJFS TFSB VO QSPKFU DPNNVO BVUPVS E۝VO E©NPOTUSBUFVS
EFT DPNQ©UFODFT EF %"35
 UZQJRVFNFOU VO SPCPU IVNBOP¯EF TF E©QMB§BOU EBOT VO FOWJSPOOFNFOU TJNVM©
 EPOU
MFT CPVDMFT TFOTPSJ�NPUSJDFT
 MB OBWJHBUJPO FU MFT E©DJTJPOT EF IBVU�OJWFBV SFQPTFSPOU TVS MFT DPOUSJCVUJPOT EFT
EJ੖©SFOUT NFNCSFT EF M۝©RVJQF�

"OBMZTF "'0.� -FT BUPVUT EF %"35 S©TJEFOU EBOT M۝FYQFSUJTF TDJFOUJ੗RVF EF TFT NFNCSFT
 MFVS WJTJCJMJU© JO�
UFSOBUJPOBMF FU MFVS OPUPSJ©U© BQQPSU©F QBS EFT ©W¨OFNFOUT NBSRVBOUT DPNNF MF TVDD¨T   EFT DPNQ©UJUJPOT
JOUFSOBUJPOBMFT EF 3PCPUJRVF 	3PCPDVQ
� 6OF GBJCMFTTF EF %"35 FTU RVF M۝©RVJQF FTU BDUVFMMFNFOU OPVWFMMF FU
GSBHNFOU©F H©PHSBQIJRVFNFOU
 FU MB S©VOJPO EF TFT NFNCSFT FTU DPNQMJRV©F QBS MFT NFTVSFT DPOUSF MB QBOE©NJF
EF $PWJE� *M Z B ©HBMFNFOU VOF GSBHNFOUBUJPO UI©NBUJRVF RVJ DPOTUJUVF   MB GPJT VOF GBJCMFTTF NBJT ©HBMFNFOU
VOF PQQPSUVOJU© QPVS DS©FS EF OPVWFMMFT EZOBNJRVFT� -FT PQQPSUVOJU©T   TBJTJS TPOU VO TPVUJFO ੗OBODJFS MPDBM
	*%&9
 S©HJPO
 /FVSPDBNQVT

 HS¢DF OPUBNNFOU BVY UI¨NFT EF SFDIFSDIF BQQMJRV©T BZBOU VO QPUFOUJFM GPSU JNQBDU
TPDJ©UBM� %F QMVT MB DS©BUJPO EF %"35 FTU QPSU©F QBS VOF EZOBNJRVF O©F EF M۝©NFSHFODF EF OPVWFBVY UI¨NFT
BV TFJO EV -B#3*� 6OF NFOBDF QPVS %"35 FTU MF DPOUFYUF EF Q©OVSJF EF QPTUFT EF $%* JOH©OJFVST
 BMPST RVF MFT
SFDIFSDIFT MFT QMVT ੗OBMJT©FT EF %"35 O©DFTTJUFOU VO BQQVJ UFDIOJRVF QFSNBOFOU�

%BOT MB TVJUF EV QSPKFU OPVT EPOOPOT QMVTJFVST FYFNQMFT EF EJSFDUJPOT EF SFDIFSDIF EF %"35
 TBOT WJTFS
M۝FYIBVTUJWJU©� -F E©OPNJOBUFVS DPNNVO EFT SFDIFSDIFT EF %"35 FTU M۝JOUFMMJHFODF BSUJ੗DJFMMF
 FO QBSUJDVMJFS TFT
BTQFDUT RVBOUJUBUJGT 	BQQSFOUJTTBHF
 PQUJNJTBUJPO
 E©DJTJPO
 FU CJP�JOTQJS©T 	SPCPUJRVF IVNBOPJEF
 NPE¨MFT DPHOJUJGT

NPE¨MFT CJPMPHJRVFT
�

"QQSFOUJTTBHF FO MJHOF EF DPOUS±MFVST QPVS 6MUSBCBO� -FT NFNCSFT EV QSPKFU 3IPCBO POU DPNNFOD© MB GBCSJ�
DBUJPO E۝VO SPCPU IVNBOP¯EF EF UBJMMF IVNBJOF 	QSPKFU 6MUSBCBO
� %BOT MF NPOEF
 EF UFMT SPCPUT PQ©SBUJPOOFMT
TPOU SBSFT 	PO QFVU NFOUJPOOFS "TJNP
 "UMBT
 7BMLZSJF
 )31��
 1ZS¨OF
 )VCP

 FU MB MJTUF TF S©EVJU TJ PO DPOTJE¨SF
VOJRVFNFOU DFVY RVJ POU NPOUS© MFVS DBQBDJU©   NBSDIFS TVS UPVT UZQFT EF UFSSBJOT 	"UMBT
� 6O EFT GSFJOT BV
E©WFMPQQFNFOU EFT SPCPUT IVNBOP¯EFT EF HSBOEF UBJMMF FTU MB DPNQMFYJU© EF MFVS DPOUS´MF
 FO QBSUJDVMJFS QPVS
QMBOJ੗FS VOF MPDPNPUJPO CJQ¨EF
 FO E©T©RVJMJCSF EZOBNJRVF DPOTUBOU� -F SFDVFJM EF EPOO©FT FTU DPOUSBJOU TVS DF
UZQF EF QMBUFGPSNF
 FU QBS DPOT©RVFOU OPUSF PCKFDUJG FTU EF GBJSF EF M۝BQQSFOUJTTBHF FO MJHOF
 DF RVJ JOUFSEJU M۝VTBHF
EFT N©UIPEFT E۝BQQSFOUJTTBHF QBS SFOGPSDFNFOU HPVSNBOEFT FO EPOO©FT� $F QSPKFU T۝BQQVJFSB TVS M۝JOUFSBDUJPO
EFT NFNCSFT EFT QSPKFUT 3IPCBO 	DPODFQUJPO
 DPOUS´MF
 FU .O©NPTZOF
 OPUBNNFOU�

'PODUJPOT DPHOJUJWFT EF IBVU OJWFBV� $F TVKFU EF SFDIFSDIF DPODFSOF MB NPE©MJTBUJPO EFT GPODUJPOT DPHOJUJWFT
TVQ©SJFVSFT RVJ QFSNF॒FOU M۝©NFSHFODF E۝VO DPNQPSUFNFOU JOUFMMJHFOU DIF[ MFT NBNNJ৐¨SFT� $FT GPODUJPOT

��� �� 1SPKFU



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

'९७ॻॸ५ ��� ۗ -FT SPCPUT )VNBOP¯EFT E©K  S©BMJT©T BV TFJO EF 3IPCBO
 UFMT RVF MF SPCPU 4JHNBCBO 	  HBVDIF

 POU
JOTQJS© MB DPODFQUJPO EV SPCPU IVNBOP¯EF   UBJMMF IVNBJOF 6MUSBCBO� 6MUSBCBO O۝FTU QBT FODPSF ੗OBMJT© NBJT PO
QFVU WPJS VOF EF TFT EFVY KBNCFT S©BMJT©FT� 6MUSBCBO TFSWJSB OPUBNNFOU EF QMBUFGPSNF EF UFTU QPVS M۝BQQSFOUJTTBHF
FO MJHOF EF DPOUS´MFVST SPCPUJRVFT�

DPHOJUJWFT DPODFSOFOU OPUBNNFOU MB DPPSEJOBUJPO TFOTPSJ�NPUSJDF
 MFT BTQFDUT ©NPUJPOOFMT FU NPUJWBUJPOOFMT
 MFT
QI©OPN¨OFT B॒FOUJPOOFMT
 MB E©DJTJPO FU MB E©MJC©SBUJPO QS©BMBCMF
 FU M۝PSHBOJTBUJPO UFNQPSFMMF EV DPNQPSUFNFOU�
/PVT OPVT JOU©SFTTPOT QBSUJDVMJ¨SFNFOU   M۝BQQSFOUJTTBHF EF DFT GPODUJPOT 	DPNNFOU FMMFT TPOU BDRVJTFT FU DPNNFOU
FMMFT T۝BEBQUFOU UPVU BV MPOH EF MB WJF
 GBDF   MB WBSJBCJMJU© EV NPOEF
 FO ©UVEJBOU MFVS S©BMJTBUJPO EBOT VO FOTFNCMF
EF TUSVDUVSFT D©S©CSBMFT
 DPOOVFT QPVS MFVS JNQMJDBUJPO� EBOT EJ੖©SFOUT UZQFT EF N©NPJSF
 RVJ QFVWFOU ªUSF
HMPCBMFNFOU DMBTT©T FO N©NPJSFT JNQMJDJUFT FU FYQMJDJUFT� /PUSF USBWBJM EF NPE©MJTBUJPO DPSSFTQPOE BWBOU UPVU BV
E©WFMPQQFNFOU EF NPE¨MFT OFVSPOBVY CJP�JOTQJS©T
 NBJT OPVT VUJMJTPOT ©HBMFNFOU E۝BVUSFT GPSNBMJTNFT JTTVT EV
EPNBJOF EV NBDIJOF MFBSOJOH
 VO BTQFDU JNQPSUBOU EF OPUSF USBWBJM ©UBOU EF OPVT QPTJUJPOOFS QBS SBQQPSU   DF
EPNBJOF FU EF MVJ BQQPSUFS OPUSF WJTJPO CJP�JOTQJS©F� &O NPE©MJTBOU EJ੖©SFOUT BTQFDUT EF DFT GPODUJPOT DPHOJUJWFT

OPVT TPNNFT QBSUJDVMJ¨SFNFOU JOU©SFTT©T   WPJS DPNNFOU FMMFT JOUFSBHJTTFOU QPVS ©NVMFS EJ੖©SFOUFT DMBTTFT EF
DPNQPSUFNFOUT
 FO QBSUJDVMJFS DFVY MJ©T   MB OBWJHBUJPO BVUPOPNF
   MB S©TPMVUJPO EF QSPCM¨NFT FU BV MBOHBHF�
/PVT TPVIBJUPOT BQQMJRVFS DF USBWBJM   VO DFSUBJO OPNCSF EF EPNBJOFT   GPSU JNQBDU TPDJ©UBM
 UFMT RVF M۝JOUFSBDUJPO
IPNNF�SPCPU
 M۝©EVDBUJPO FU MFT NBMBEJFT OFVSPMPHJRVFT FU QTZDIJBUSJRVFT�

.¦UIPEFT GPSNFMMFT QPVS MÔ*" $F QSPKFU EF SFDIFSDIF TF TJUVF   M۝JOUFSTFDUJPO EF EFVY EPNBJOFT EF M۝JOGPSNB�
UJRVF � MB W©SJ੗DBUJPO GPSNFMMF FU M۝JOUFMMJHFODF BSUJ੗DJFMMF� -B W©SJ੗DBUJPO GPSNFMMF TF DPODFOUSF TVS EFT NPE¨MFT
NBUI©NBUJRVFT QPVS QSPVWFS PV S©GVUFS M۝FYBDUJUVEF EFT TZTU¨NFT JOGPSNBUJRVFT QBS SBQQPSU BVY TQ©DJ੗DBUJPOT
GPSNFMMFNFOU E©DSJUFT� -F EPNBJOF EF M۝JOUFMMJHFODF BSUJ੗DJFMMF T۝JOU©SFTTF   M۝©UVEF EFT BHFOUT RVJ JOUFSBHJTTFOU BWFD
MFVS FOWJSPOOFNFOU FU FOUSF FVY EF NBOJ¨SF BVUPOPNF B੗O EF S©QPOESF   MFVST PCKFDUJGT JOE©QFOEBOUT� 3©DFNNFOU

JM Z B FV VO CPPN EV OPNCSF EF UFDIOJRVFT Fਖ਼DBDFT E۝JOUFMMJHFODF BSUJ੗DJFMMF BQQMJRV©FT   EFT QSPCM¨NFT RVJ TPOU
	UI©PSJRVFNFOU
 EJਖ਼DJMFT
 WPJSF JOE©DJEBCMFT� .BMIFVSFVTFNFOU
 DFT UFDIOJRVFT OF TPOU H©O©SBMFNFOU QBT BTTPSUJFT
EF HBSBOUJFT GPSNFMMFT� %BOT MF DBESF EF MB UI¨TF EF 3JUBN 3BIB
 OPVT QSPQPTPOT E۝©UVEJFS M۝FYQSFTTJWJU© EF EJ੖©SFOUT
NPE¨MFT BQQSJT QBS NBDIJOF BJOTJ RVF MFT QSPCM¨NFT EF UZQF W©SJ੗DBUJPO QPVS Bਖ਼SNFS MFT QSPQSJ©U©T 	EF SPCVTUFTTF

RV۝JMT HBSBOUJTTFOU FU MB QSPHSBNNBUJPO BTTJTU©F QBS BQQSFOUJTTBHF BVUPNBUJRVF� 1MVT QS©DJT©NFOU
 OPVT ©UVEJFSPOT
MFT QSPCM¨NFT EF TZOUI¨TF EF QSPHSBNNF EBOT MFTRVFMT EFT JOGPSNBUJPOT TFDPOEBJSFT DPE©FT EBOT VO S©TFBV OFVSPOBM
TPOU EPOO©FT� $F S©TFBV EF OFVSPOFT QFVU ªUSF WV DPNNF VO PSBDMF GPVSOJTTBOU EFT kDPOTFJMT E۝FYQFSUT{   M۝BMHP�

$IBQJUSF �� .¦UIPEFT 'PSNFMMFT ���



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

SJUINF EF TZOUI¨TF� /PVT OPVT DPODFOUSFSPOT TVS MF E©WFMPQQFNFOU E۝BMHPSJUINFT E۝BQQSFOUJTTBHF QBS SFOGPSDFNFOU

'९७ॻॸ५ ��� ۗ -F W©IJDVMF BVUPOPNF
F�USBDU TVS MF DBNQVT

BWFD EFT HBSBOUJFT E۝FYBDUJUVEF GPSNFMMFT BJOTJ RVF TVS MFT IZQPUI¨TFT TPVT
MFTRVFMMFT DFT HBSBOUJFT TPOU WBMBCMFT� 6OF UI¨TF $*'3& BWFD .BOHSPWF�*"
 DP
QPSU©F QBS -BVSFOU 4JNPO FU "LLB ;FNNBSJ 	©RVJQF $PNCJOBUPJSF FU "MHP�
SJUINFT
 USBJUBOU EF MB E©SJWF EFT NPE¨MFT E۝BQQSFOUJTTBHF E©CVUFSB ੗O �����
/PVT E©TJSPOT ©HBMFNFOU C©O©੗DJFS EFT BWBOD©FT QSBUJRVFT EF TPMWFVST 4"5
QPVS MFT TQ©DJBMJTFS FU MFT JOU©HSFS BV QMVT QSPGPOE EFT TZTU¨NFT EF E©DJTJPO
JTTVT EF M۝BQQSFOUJTTBHF QPVS FO P੖SJS EFT HBSBOUJFT� 6OF DIBJSF JOEVTUSJFMMF
6OJWFSTJU© EF #PSEFBVY
 QPSU©F QBS -BVSFOU 4JNPO
 TVS M۝*" EJHOF EF DPO੗BODF
FTU FO DPVST E۝©WBMVBUJPO� *M T۝BHJU E۝VO QSPKFU NªMBOU 6OJWFSTJU© EF #PSEFBVY

#PSEFBVY */1 FU ,FEHF #VTJOFTT 4DIPPM� /PVT QSPQPTPOT ©HBMFNFOU EF E©WF�
MPQQFS VOF WJTJPO ۡ$PNQJMBUJPO EF DPOOBJTTBODFۡ EFT UFDIOJRVFT EF E©DJTJPOT
UFNQT S©FM 	JODMVBOU EF M۝BQQSFOUJTTBHF PV OPO

 WJB MF QSPKFU "/3 1*/(�"$,
	QPSU© QBS 1� .BSRVJT
 $3*-
 EPOU OPVT TPNNFT QBSUFOBJSF�

"VUSFT UI¥NFT 4BOT E©WFMPQQFS EBWBOUBHF
 OPVT OPVT DPOUFOUPOT EF DJUFS E۝BVUSFT QSPKFUT EF SFDIFSDIF EF
NFNCSFT EF %"35 � M۝JOG©SFODF EF S©TFBVY CPPM©FOT   QBSUJS EF NPE¨MFT CJPMPHJRVFT 	"/3 +$+$ #/F%JDUJPO

 MFT
KFVY BWFD ©DIBOHFT QVCMJDT E۝JOGPSNBUJPO 	QSPKFU DPNNVO BWFD M۝*3- 3F-B9

 M۝BQQSPDIF TZTU©NJRVF FU JODBSO©F
EF MB DPHOJUJPO
 MB OBWJHBUJPO FU MF USBOTQPSU JOUFMMJHFOU 	QSPKFUT F�USBDU FU DIBJSF ۡNPCJMJU© FU USBOTQPSU JOUFMMJHFOUۡ
�

��� "ODSBHFT MPDBVY FU JOUFSOBUJPOBVY EV E¦QBSUFNFOU .'

-B TUSBU©HJF EV E©QBSUFNFOU .' FTU EF T۝BQQVZFS TVS EFT TPVUJFOT MPDBVY FU JOUFSOBUJPOBVY Q©SFOOFT
 FO QMVT
EFT BQQFMT   QSPKFUT   DPVSU UFSNF�

"JOTJ MF GVUVS E©QBSUFNFOU .' WFJMMFSB OPUBNNFOU   QPVSTVJWSF TB QBSUJDJQBUJPO BVY QSPKFUT EF M۝*%&9 RVJ
DPOTUJUVF VO TPVUJFO MPDBM RVJ NPOUSF VOF DFSUBJOF Q©SFOOJU© 	QSPKFUT $16
 4ZTOVN FU %"$$4
�

" M۝JOUFSOBUJPOBM
 MB TZOFSHJF FOUSF MF GVUVS E©QBSUFNFOU .' FU M۝*3- 3F-B9
 RVJ B OPUBNNFOU QFSNJT E۝BDDVFJMMJS
VO ੘VY S©HVMJFS E۝FYDFMMFOUT TUBHJBJSFT QS©�EPDUPSBVY FU QMVTJFVST EPDUPSBOUT JOEJFOT
 B WPDBUJPO   DPOUJOVFS  
T۝BQQSPGPOEJS� &MMF TF E©QMPJF EFQVJT QMVTJFVST BOO©FT EBOT EFT EPNBJOFT DPNNF MB MPHJRVF
 MB UI©PSJF EFT BVUPNBUFT
FU EFT USBOTEVDUFVST
 MB NPE©MJTBUJPO EFT TZTU¨NFT EJTUSJCV©T PV RVBOUJUBUJGT FU MB W©SJ੗DBUJPO 	� BSUJDMFT DPTJHO©T

QVCMJ©T PV BDDFQU©T EBOT EFT KPVSOBVY FU �� EBOT EFT DPOG©SFODFT EF ����   KVJO ����
� 1MVT S©DFNNFOU
 FMMF T۝FTU
E©WFMPQQ©F FO UI©PSJF EFT KFVY PV EBOT MFT BQQMJDBUJPOT EF M۝BQQSFOUJTTBHF TUBUJTUJRVF   EFT QSPCM©NBUJRVFT EF
W©SJ੗DBUJPO
 FU OPVT QS©WPZPOT E۝©UFOESF DF॒F DPMMBCPSBUJPO BVY GPOEFNFOUT EF M۝JOUFMMJHFODF BSUJ੗DJFMMF UFMT RV۝JMT
TPOU E©WFMPQQ©T EBOT MF E©QBSUFNFOU FU DIF[ OPT QBSUFOBJSFT JOEJFOT�

��� �� 1SPKFU



�
#FODI UP ,OPXMFEHF BOE #FZPOE

� #JMBO

��� 1S¦TFOUBUJPO EF MÔ¦RVJQF

����� *OUSPEVDUJPO

-۝©RVJQF #,# 	#FODI UP ,OPXMFEHF BOE #FZPOE
 N¨OF EFT SFDIFSDIFT TVS UPVU PV QBSUJF EV DZDMF EF WJF EF MB
EPOO©F 	QSPEVDUJPO
 DPMMFDUF
 TUPDLBHF
 NPE©MJTBUJPO
 FYQMPJUBUJPO
 WJTVBMJTBUJPO
� 6OF QBSUJDVMBSJU© EF M۝©RVJQF #,#
FTU RV۝FMMF S©BMJTF EFT SFDIFSDIFT ੗OBMJT©FT NBSRV©FT QBS EF NVMUJQMFT DPMMBCPSBUJPOT BWFD EFT FYQFSUT EFT EPOO©FT�
-FT EPOO©FT NBOJQVM©FT TPOU QSJODJQBMFNFOU S©FMMFT
 NBJT QFVWFOU ªUSF H©O©S©FT QBS VO BMHPSJUINF   QBSUJS EF
EPOO©FT S©FMMFT � OPUSF PCKFDUJG VMUJNF FTU EF GPVSOJS EFT TPMVUJPOT UFDIOPMPHJRVFT VUJMJTBCMFT QBS MFT FYQFSUT EFT
EPOO©FT�

-۝©RVJQF T۝BQQFMBJU ."#JP7JT 	.PE¨MFT FU "MHPSJUINFT QPVS MB #JPJOGPSNBUJRVF FU MB 7JTVBMJTBUJPO E۝JOGPS�
NBUJPOT
 BV E©CVU EF MB Q©SJPEF EF M۝©WBMVBUJPO FU ©UBJU DPNQPT©F EF EFVY UI¨NFT � $0#"-5 	$PNQVUBUJPOBM
#JPMPHZ
 FU &7"%0.& 	&YQMPSBUJPO 7JTVFMMF FU "OBMZUJRVF EF %0OO©FT .BTTJW&T
� %FQVJT KBOWJFS ����
 M۝©RVJQF B
©U© SFOPNN©F FU EJWJT©F FO USPJT UI¨NFT QPVS NJFVY SFQS©TFOUFS M۝©WPMVUJPO EFT UI©NBUJRVFT EF SFDIFSDIF FU EFT
DPMMBCPSBUJPOT� -۝©RVJQF T۝BQQFMMF EPOD #,# 	#FODI UP ,OPXMFEHF BOE #FZPOE
 FU FTU E©DPVQ© FO USPJT UI¨NFT �
#FODI UP .PEFM ۠%FTJHO 
ۡ .PEFM "OBMZTJT UP ,OPXMFEHF FU #BDL UP #FODI BOE #FZPOE�

���
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'९७ॻॸ५ ��� ۗ $PNQM©NFOUBSJU© EFT UI¨NFT EF M۝©RVJQF #,#�

����� &þFDUJGT FU NPZFOT

5BCMFBV ��� � $IFSDIFVST FU &�$ EF MÔ¦RVJQF #FODI UP ,OPXMFEHF BOE #FZPOE

���� ���� ���� ���� ���� ����
.$' �� �� �� �� � �
$3 � � � � � �
13 � � � � � �
%3 � � � � � �
1PTU�EPDUPSBOU	F
T � � � � � �
%PDUPSBOU	F
T � �� �� �� �� ��
"VUSFT
 EPOU ¦N¦SJUFT � � � � � �

-۝©RVJQF #FODI UP ,OPXMFEHF BOE #FZPOE B BDUVFMMFNFOU � .$' PV $3 IBCJMJU©T�

-F UBCMFBV TVJWBOU EPOOF MFT DPOUSBUT EF M۝©RVJQF 	JM FTU SBQQFM© EBOT M۝BOOFYF �
�

��� �� #JMBO
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5BCMFBV ��� � $POUSBUT EF MÔ¦RVJQF #FODI UP ,OPXMFEHF BOE #FZPOE
 FO Lá
���� ���� ���� ���� ���� ���� 5PUBM

*OUFSOBUJPOBM

EPOU &VSPQF

� ��� ��� � � ���� ����

/BUJPOBM ��� ��� ��� ��� �� � ���
3¦HJPOBM � �� � ��� �� � ���
*OEVTUSJF �� ��� � �� ��� � ���

.POUBOU UPUBM EFT DPOUSBUT QPVS M۝©RVJQF #FODI UP ,OPXMFEHF BOE #FZPOE � ���� Lܒ�

����� 1PMJUJRVF TDJFOUJÿRVF

-۝©RVJQF #,# FTU VOF QFUJUF ©RVJQF EV -B#3* RVJ T۝FTU SFTUSVDUVS©F EVSBOU MF EFSOJFS FYFSDJDF QPVS BVHNFOUFS
MB WJTJCJMJU© EF TFT DPNQ©UFODFT� -FT UI©NBUJRVFT EF SFDIFSDIF E©WFMPQ©FT QBS M۝©RVJQF TPOU EFWFOVFT EF QMVT
FO QMVT QS©HOBOUFT QPVS MFT BVUSFT EJTDJQMJOFT FU POU DPOEVJU MFT NFNCSFT EF M۝©RVJQF   S©QPOESF   EF QMVT FO
QMVT EF TPMMJDBUJPOT FYU©SJFVSFT� *M B ©U© O©DFTTBJSFT
 DPNQUF UFOV EF M۝F੖FDUJG S©EVJU EF M۝©RVJQF
 E۝F੖FDUVFS EFT
DIPJY SFMBUJWFNFOU BVY TPMMJDJUBUJPOT� $FT BSCJUSBHFT POU ©U© F੖FDUV©T DPMM©HJBMFNFOU MPST EFT UPVST EF UBCMFT FO
JOUSPEVDUJPO EFT (5 IFCEPNBEBJSFT� %V QPJOU EF WVF EF MB QSPEVDUJPO TDJFOUJ੗RVF
 MFT NFNCSFT EF M۝©RVJQF POU
DPOUJOV©   BTTVSFS VOF QSPEVDUJPO TDJFOUJ੗RVF EF IBVUF RVBMJU© FU   GPSUF WJTJCJMJU© FO DPODJMJBOU MFT KPVSOBVY FU
DPOG©SFODFT EF QSFNJFST SBOHT BJOTJ RVF MFT ©W¨OFNFOUT TDJFOUJ੗RVFT E۝BOJNBUJPO EF DPNNVOBVU©T 	F�H� $1.

&($
 +0#*.
 ۪
�

&O੗O
 FO TVJWBOU MFT SFDPNNBOEBUJPOT EF MB EFSOJ¨SF ©WBMVBUJPO )$&3&4
 M۝©RVJQF B BNPSD© VO SBQQSPDIFNFOU
BWFD MF DBMDVM JOUFOTJG WJB VO T©NJOBJSF DPNNVO ۡ)1$�#JH EBUBۡ FU MF SFDSVUFNFOU DPNNVO E۝VOF NB®USF EF
DPOG©SFODFT TVS DFT UI©NBUJRVFT� -۝©RVJQF B ©HBMFNFOU SFOGPSD© TPO UBVY E۝FODBESFNFOU BWFD MB QSPNPUJPO E۝VO
EF TFT NB®USF EF DPOG©SFODFT FO QSPGFTTFVS E۝6OJWFSTJU© FU MF QBTTBHF EF � IBCJMJUBUJPOT   EJSJHFS EFT SFDIFSDIFT
TVS MB Q©SJPEF� -B OPVWFMMF S©QBSUJUJPO FO USPJT UI¨NFT B QFSNJT EF S©QBSUJS QMVT MPHJRVFNFOU MFT DPNQ©UFODFT
EFT NFNCSFT EF M۝©RVJQF� -F GBJU RVF QMVTJFVST UI¨TFT TPJFOU DP�EJSJH©FT QBS QMVTJFVST NFNCSFT EF M۝©RVJQF EF
EJ੖©SFOUT UI¨NFT JMMVTUSF CJFO DF E©DPVQBHF FO DPNQ©UFODFT FU MFVS DPNQM©NFOUBSJU©�

��� 1S¦TFOUBUJPO EF MÔ¦DPTZTU¥NF SFDIFSDIF EF MÔ¦RVJQF

-۝©RVJQF #,# QBSUJDJQF BDUJWFNFOU BVY DPNNVOBVU©T GSBODPQIPOFT &YUSBDUJPO FU (FTUJPO EF $POOBJTTBODFT
	&($
 FU (FTUJPO EF %POO©FT 	#%"
 NBJT ©HBMFNFOU BVY HSPVQFNFOUT EF SFDIFSDIF UFMT RVF .B%*$4
 #*.
 *.� -FT
NFNCSFT EF M۝©RVJQF FOUSFUJFOOFOU EFT DPMMBCPSBUJPOT GPSUFT BWFD E۝BVUSFT ©RVJQFT EF SFDIFSDIF UBOU BV OJWFBV MPDBM
	F�H� *.#
 */3"F
 /FVSPDFOUSF .BHFOEJF
 */4&3.

 OBUJPOBM 	F�H� 3FOOFT
 .POUQFMMJFS
 5PVMPVTF
 RV۝JOUFSOBUJPOBM
	,JOH۝T $PMMFHF -POEPO
 -*45
 6EF.
 641
� -۝©RVJQF
 EF QBS TFT UI©NBUJRVFT EF SFDIFSDIF BQQMJRV©FT FU TPO WBTUF
TQFDUSF EF DPNQ©UFODFT
 FTU ©HBMFNFOU MBSHFNFOU TPMMJDJU©F QBS EFT JOEVTUSJFMT MPDBVY 	F�H� "5 *OUFSOFU
 -&$53"

4VF[
 #PSEFBVY N©USPQPMF
 #FUDMJDL
 FU OBUJPOBVY 	F�H� 0SBOHF
 4/$'
 य़BM¨T
 FU EFT 6.3 E۝BVUSFT EJTDJQMJOFT 	6.3
$PNQUSBTFD FU 6.3 1"44"(&4
� 5PVU QBSUJDVMJ¨SFNFOU QPVS TFT DPNQ©UFODFT FO WJTVBMJTBUJPO E۝JOGPSNBUJPO

M۝©RVJQF B ©HBMFNFOU QBSUJDJQ©   EFT QSPKFUT QPSU©T QBS MF .JOJTU¨SF EF M۝&OTFJHOFNFOU TVQ©SJFVS
 EF MB 3FDIFSDIF
FU EF M۝*OOPWBUJPO 	BMHPSJUINF 1BSDPVSTVQ
 BJOTJ RVF MF $/34 	$PWJE /."
�

$IBQJUSF �� #FODI UP ,OPXMFEHF BOE #FZPOE ���
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��� 1SPEVJUT FU BDUJWJU¦T EF MB SFDIFSDIF

����� #JMBO TDJFOUJÿRVF

-۝©RVJQF #,# N¨OF EFT SFDIFSDIFT UI©PSJRVFT FU ੗OBMJT©FT TVS MB MB HFTUJPO
 MڼBOBMZTF FU MڼFYQMPSBUJPO EF
EPOO©FT DPNQMFYFT� $F॒F DPNQMFYJU© QFVU E©DPVMFS EV WPMVNF EFT EPOO©FT
 EF MFVS WBSJ©U© PV EF MFVS W©SBDJU©

EF MFVS W©MPDJU©� &MMF FTU TPVWFOU JOI©SFOUF BV EPNBJOF E۝BQQMJDBUJPO 	F�H� TBOU©
 CJPMPHJF
 EPOO©FT VUJMJTBUFVST

H©PHSBQIJRVFT
 WJMMF JOUFMMJHFOUF
 ۪
�

6OF QBSUJDVMBSJU© EF M۝©RVJQF #,# FTU RV۝FMMF S©BMJTF VOF SFDIFSDIF ॑OBMJT©F FO QBSUBOU E۝BQQSPDIFT H©O©SJRVFT
E©QMPZ©FT FU BEBQU©FT BVY EPOO©FT E۝JOU©SªU� $FU PCKFDUJG O©DFTTJUF CJFO TPVWFOU
 BV EFM  EFT BTQFDUT UI©PSJRVFT

MB QSJTF FO NBJO EV EPNBJOF E۝BQQMJDBUJPO�

-F CJMBO TDJFOUJ੗RVF TVS MB Q©SJPEF EF M۝©WBMVBUJPO FTU GPSUFNFOU QPTJUJG �
ۘ -۝©RVJQF QVCMJF EBOT EFT KPVSOBVY FU EFT DPOG©SFODFT EF QSFNJFS QMBO 	3FG "OOFYF �
�
ۘ -۝©RVJQF QBSUJDJQF   EF OPNCSFVY QSPKFUT DPMMBCPSBUJGT 	3FG "OOFYF �
�

����� 'BJUT NBSRVBOUT

-۝©RVJQF TPVIBJUF NF॒SF FO BWBOU USPJT FOTFNCMFT EF USBWBVY F੖FDUV©FT QFOEBOU MB Q©SJPEF EF M۝©WBMVBUJPO �
ۘ MFT USBWBVY TVS VO QSPKFU EF SFDIFSDIF FU E۝FOTFJHOFNFOU QPSU© QBS MF QI©OPN¨OF k #JH%BUB { �
ۘ MFT USBWBVY NFO©T BVUPVS EF MB CJP�JOGPSNBUJRVF �
ۘ MFT USBWBVY NFO©T BVUPVS EFT OFVSPTDJFODFT �
#JFO RVF DFT USBWBVY OF DPVWSFOU QBT FOUJ¨SFNFOU MF MBSHF TQFDUSF EFT SFDIFSDIFT NFO©FT BV TFJO EF #,#
 JMT

EPOOFOU VO CPO BQFS§V EF MB EZOBNJRVF EF M۝©RVJQF�

*NNFSTJPO EBOT VO PD¦BO EF EPOO¦FT
 UFSSFT EF MÔBQQSFOUJTTBHF NBDIJOF FO WVF � S¦DJU EÔVO QSPKFU EF SFDIFSDIF
FU EÔFOTFJHOFNFOU QPSU¦ QBS MF QI¦OPN¥OF i #JH%BUB x -FT SFDIFSDIFT FO WJTVBMJTBUJPO E۝JOGPSNBUJPO BV -B#3*
POU IJTUPSJRVFNFOU ©U© PSJFOU©FT NBKPSJUBJSFNFOU WFST MFT EPOO©FT NBTTJWFT� $FQFOEBOU
 MF QI©OPN¨OF EJU
k#JH%BUB{ RVJ ©NFSHF BV E©CVU EF MB E©DFOOJF ���� WJFOU DPNQM¨UFNFOU CPVMFWFSTFS MFT QBSBEJHNFT EF TUPDLBHF FU
EF DBMDVM RVF MB DPNNVOBVU© TDJFOUJ੗RVF FO WJTVBMJTBUJPO E۝JOGPSNBUJPOT VUJMJTF� -۝BW¨OFNFOU E۝VOF BMHPSJUINJRVF
EJTUSJCV©F 	k NBQ SFEVDF {
 CBT©F TVS MF #41 k CVML TZODISPOPVT QBSBMMFMJTN { FU EF DBQBDJU©T EF TUPDLBHF KVTRVF M 
JODPODFWBCMFT QPVS EFT BQQMJDBUJPOT EF WJTVBMJTBUJPOT EF EPOO©FT PVWSBJFOU EF OPVWFMMFT QFSTQFDUJWFT EF SFDIFSDIFT
EBOT OPUSF EPNBJOF�

$F DPOTUBU OPVT B BNFO© E¨T ����   PSJFOUFS OPT SFDIFSDIFT FO WJTVBMJTBUJPO E۝JOGPSNBUJPO TVS MB QSPCM©NBUJRVF
EF MB WJTVBMJTBUJPO EFT k CJH EBUB {� � DF TUBEF
 OPVT OF EJTQPTJPOT E۝BVDVOF JOGSBTUSVDUVSF NBU©SJFMMF QFSNF॒BOU
E۝F੖FDUVFS EFT SFDIFSDIFT TVS DF॒F UI©NBUJRVF FU OPUSF FYQFSUJTF TDJFOUJ੗RVF EBOT DF EPNBJOF OBJTTBOU ©UBJU GBJCMF�

&O DPMMBCPSBUJPO BWFD EFT NFNCSFT EF M۝©RVJQF DPNCJOBUPJSF FU BMHPSJUINJRVF TQ©DJBMJTUFT EF M۝BMHPSJUINJRVF
EJTUSJCV©F
 EFT NFNCSFT EF OPUSF ©RVJQF FU E۝JOEVTUSJFMT MPDBVY FU OBUJPOBVY OPVT BWPOT MBOD© DFT USBWBVY
QS©DVSTFVST� -۝PCUFOUJPO FO ���� EF EFVY ੗OBODFNFOUT JNQPSUBOUT EBOT MF DBESF EFT 1*" 	QSPKFUT JOWFTUJTTFNFOUT
E۝BWFOJS
 OPVT B QFSNJT EF NF॒SF FO QMBDF VOF QSFNJ¨SF JOGSBTUSVDUVSF TVQQPSU EF OPT SFDIFSDIFT FU EF SFDSVUFS �
EPDUPSBOUT TVS DF॒F UI©NBUJRVF� "੗O E۝BDDPNQBHOFS OPT SFDIFSDIFT EBOT DF॒F UI©NBUJRVF
 MB S©HJPO "RVJUBJOF B
੗OBOD© VO EPDUPSBOU TVQQM©NFOUBJSF� /PUSF JOWFTUJTTFNFOU EBOT DF॒F OPVWFMMF UI©NBUJRVF B QPSU©F TFT GSVJUT E¨T

��� �� #JMBO
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����
 OPVT BWPOT PCUFOV EFVY QSJY EV NFJMMFVS BSUJDMF DF॒F BOO©F�M 
 OPUBNNFOU VO   k -BSHF %BUB "OBMZTJT BOE
7JTVBMJ[BUJPO {� "V ੗OBM
 � EPDUPSBOUT POU TPVUFOVT VOF UI¨TF TVS DF TVKFU FU QMVT �� BSUJDMFT POU ©U© QVCMJ©T�

/PUSF BWPOT BJOTJ PCUFOV VOF SFDPOOBJTTBODF OBUJPOBMF FU JOUFSOBUJPOBMF TVS MF TVKFU� $FDJ OPVT B DPOEVJU QBS
FYFNQMF
   MB QBSUJDJQBUJPO   MB S©EBDUJPO EF M۝PVWSBHF k -FT #JH %BUB   E©DPVWFSU { FU   M۝PSHBOJTBUJPO EV XPSLTIPQ
JOUFSOBUJPOBM k #JH7JT ���� {� 6O BVUSF QPJOU JNQPSUBOU FTU RVF DFT SFDIFSDIFT OPVWFMMFT OPVT POU QFSNJT EF DS©FS
EFT FOTFJHOFNFOUT OPVWFBVY TVS MB QSPHSBNNBUJPO MBSHF ©DIFMMF EBOT MFT ©DPTZTU¨NFT #JH%BUB� /PVT BWPOT DS©©
VOF 6& QPVS MFT NBTUFST � E۝JOGPSNBUJRVF EF #PSEFBVY 	�� ©UVEJBOUT

 VOF 6& QPVS MFT EFSOJ¨SFT BOO©FT E۝©DPMF
E۝JOH©OJFVS EF M۝&/4&*3# 	�� ©UVEJBOUT
 BJOTJ RV۝VO NPEVMF EF GPSNBUJPO QPVS MFT EPDUPSBOUT 	�� ©UVEJBOUT
�

6O BVUSF BTQFDU EF DF॒F PSJFOUBUJPO EF OPT SFDIFSDIFT FTU RV۝FMMF OPVT B DPOEVJU   NF॒SF FO QMBDF VOF
JOGSBTUSVDUVSF EF TUPDLBHF NBTTJG BV -B#3* RVJ FTU VUJMJTBCMF QBS UPVT MFT NFNCSFT EV MBCPSBUPJSF� $FMMF�DJ QFSNFU
EF USBWBJMMFS TVS EFT EPOO©FT EF QMVT ���5P� -FT QS©NJDFT EF QMBUFGPSNF ੗OBOD©F BWFD MFT 1*" B ©U© DPNQM©U© WJB
VO BQQFM   QSPKFU 3©HJPO EF ���, FVSPT JODMVBOU QMVTJFVST FOUSFQSJTFT EV CBTTJO "RVJUBJO� $F QSPKFU OPNN© k -BC
JO य़F 4LZ XJUI %BUB { 	-4%
 EPOU OPVT TPNNFT MFT QPSUFVST WJFOU E۝PCUFOJS VO OPVWFBV ੗OBODFNFOU '&%&3
EF ���. E۝FVSPT RVJ QFSNF॒SB EF EPOOFS BDD¨T   M۝FOTFNCMF EFT NFNCSFT EF M۝VOJWFSTJU©   VOF JOGSBTUSVDUVSF EF
TUPDLBHF NBTTJG BJOTJ RV۝  VO TZTU¨NF EF WJSUVBMJTBUJPO 	DMPVE
�

-B S©VTTJUF EF OPUSF QBTTBHF BVY k CJH EBUB { SFODPOUSF NBJOUFOBOU VO BVUSF QI©OPN¨OF QMVT S©DFOU RVJ FTU DFMVJ
EV TBDSF EFT S©TFBVY EF OFVSPOFT QSPGPOET� /PUSF DBQBDJU©   BOBMZTFS WJTVFMMFNFOU EF HSBOEFT NBTTFT EF EPOO©FT
BJOTJ RVF M۝FYQFSUJTF EFT NFNCSFT EF OPUSF ©RVJQF FO BQQSFOUJTTBHF NBDIJOF OPVT QFSNFU E۝PSJFOUFS OPT SFDIFSDIFT
TVS M۝BOBMZTF EFT HSBOET S©TFBVY EF OFVSPOFT FU EF MFVS DPNQPSUFNFOU QFOEBOU MFT QIBTFT E۝BQQSFOUJTTBHF�
1MVTJFVST U©SBPDUFUT EPJWFOU ªUSF BOBMZT©T WJTVFMMFNFOU QPVS DIBRVF BQQSFOUJTTBHF FU OPVT BWPOT E©NPOUS© RVF MFT
UFDIOPMPHJFT k #JH%BUB { TPOU US¨T BEBQU©FT   DF HFOSF E۝BOBMZTF� /PVT BWPOT E©K  EFVY ©UVEJBOUT FO EPDUPSBU
TVS DF॒F UI©NBUJRVF BJOTJ RVF EFVY QVCMJDBUJPOT JOUFSOBUJPOBMFT� -۝VUJMJTBUJPO EF OPT USBWBVY FO WJTVBMJTBUJPO
EF EPOO©FT NBTTJWFT TVS DF॒F QSPCM©NBUJRVF TFSB VO EFT PCKFDUJGT QSJODJQBVY EF OPT SFDIFSDIFT QFOEBOU MFT
QSPDIBJOFT BOO©FT�

$FT USBWBVY SFQS©TFOUFOU VO GBJU NBSRVBOU DBS JMT POU QFSNJT E۝JOJUJFS VOF UI©NBUJRVF EF SFDIFSDIF OPVWFMMF
QPVS M۝©RVJQF NBJT BVTTJ EF GBWPSJTFS   M۝VOJWFSTJU© M۝©NFSHFODF EF DF॒F UI©NBUJRVF� &O F੖FU
 MB QMBUFGPSNF -4%

JOJUJ©F QBS MFT QSFNJFST QSPKFUT PCUFOVT QBS M۝©RVJQF
 FTU BVKPVSE۝IVJ BV DFOUSF EF OPVWFBVY ੗OBODFNFOUT B੗O
E۝©UFOESF TPO VUJMJTBUJPO   M۝©DIFMMF EF M۝VOJWFSTJU©�

-B WJTVBMJTBUJPO FU MB CJPJOGPSNBUJRVF QPVS GBJSF QBSMFS MFT EPOO¦FT CJPMPHJRVFT &O QBSBMM¨MF EV QI©OPN¨OF
k#JH%BUB{ H©O©SBM
 MB QSPEVDUJPO EF EPOO©FT CJPMPHJRVFT   IBVU E©CJU B ©HBMFNFOU DPOOV TB S©WPMVUJPO RVJ B
S©TVMU© EBOT VOF S©EVDUJPO ESBTUJRVF EFT DP»UT FU EV UFNQT EF QSPEVDUJPO
 EPOOBOU MJFV   VOF BVHNFOUBUJPO TBOT
QS©D©EFOU EV OPNCSF EF EPOO©FT FU EF MFVS I©U©SPH©O©JU©� -F QBTTBHF   M۝©DIFMMF O©DFTTJU© QBS MF DBSBDU¨SF NBTTJG
FU I©U©SPH¨OF EFT EPOO©FT CJPMPHJRVFT FTU EFWFOV
 EFQVJT DFT EFSOJ¨SFT BOO©FT
 VO QSPCM¨NF JODPOUPVSOBCMF
FO CJPJOGPSNBUJRVF� $۝FTU EBOT DF DBESF RVF TF QPTJUJPOOF VOF QBSUJF EF OPT USBWBVY FO CJPJOGPSNBUJRVF� %BOT
VO BSUJDMF QVCMJ© EBOT MB SFWVF #SJF੗OHT JO #JPJOGPSNBUJDT FO ����
 OPVT BWPOT E©NPOUS© MFT BWBOUBHFT MJ©T   MB
DPNCJOBJTPO E۝BQQSPDIFT JTTVFT EFT EFVY DPNNVOBVU©T QPVS M۝BOBMZTF EF S©TFBVY CJPMPHJRVFT� %۝VOF NBOJ¨SF
H©O©SBMF
 MB DPNCJOBJTPO EF N©UIPEFT CJPJOGPSNBUJRVFT BWFD EFT BQQSPDIFT EF WJTVBMJTBUJPO GBDJMJUF M۝FYQMPSBUJPO
JOUVJUJWF EFT EPOO©FT FU QSPEVJU EFT SFQS©TFOUBUJPOT WJTVFMMFT QFSNF॒BOU   M۝FYQFSU EF DPOTUSVJSF EFT IZQPUI¨TFT FU
QPVWPJS FOTVJUF MFT UFTUFS   M۝BJEF E۝BMHPSJUINFT EF CJPJOGPSNBUJRVF� %BOT DF DPOUFYUF
 MPSTRVF MFT EPOO©FT PNJRVFT
QFVWFOU ªUSF NPE©MJT©FT QBS EFT HSBQIFT
 MFT N©UIPEFT EF WJTVBMJTBUJPO GPVSOJTTFOU VOF W©SJUBCMF CP®UF   PVUJMT
QPVS DPOTUSVJSF EFT TZTU¨NFT EF WJTVBMJTBUJPO E©EJ©T   M۝BOBMZTF <��>�

/PVT BWPOT QBS FYFNQMF E©WFMPQQ© MF MPHJDJFM S/"7 <�
 ��>

 VOF ©NBOBUJPO EF MB QMBUFGPSNF 5VMJQ 	RVJ GPVSOJU

$IBQJUSF �� #FODI UP ,OPXMFEHF BOE #FZPOE ���
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VO FOWJSPOOFNFOU H©O©SJRVF EF WJTVBMJTBUJPO EF EPOO©FT E©EJ©   M۝BOBMZTF FU   MB WJTVBMJTBUJPO EFT SFMBUJPOT EBOT
VO HSBQIF
� -F MPHJDJFM S/"7 FTU DFOUS© TVS M۝BOBMZTF EF MB S©HVMBUJPO FOUSF MFT QFUJUT "3/T CBDU©SJFOT FU MFVST DJCMFT
	"3/N
� &O GPODUJPO EF M۝JOU©SªU RVF M۝FYQFSU QPSUF TVS DFSUBJOFT SFQS©TFOUBUJPOT EV HSBQIF FU RVJ ©WPMVF BV DPVST
EF TPO FYQMPSBUJPO
 JM FTU O©DFTTBJSF EF QPVWPJS TF GPDBMJTFS   EJ੖©SFOUT NPNFOUT TVS EFT DPOGPSNBUJPOT QS©DJTFT�
1BS FYFNQMF
 OPVT BWPOT DIPJTJ EF QSPQPTFS VO ੗MUSBHF EZOBNJRVF CBT© TVS EFT UFDIOJRVFT EF k टTIFZF E©GPSNBOU
{ B੗O EF GBJSF EJTQBSB®USF PV BQQBSB®USF EFT TPNNFUT TFMPO MFVS EFHS© E۝JOU©SªU QBS SBQQPSU BVY DPOOBJTTBODFT
CJPMPHJRVFT� $F TPOU FOTVJUF MFT PQ©SBUFVST JNQM©NFOUBOU DFT UFDIOJRVFT RVJ BQQMJRVFOU EFT USBOTGPSNBUJPOT BVY
OēVET QPVS MFT SFOESF WJTJCMFT PV JOWJTJCMFT FO GPODUJPO EF M۝BDUJPO EF M۝VUJMJTBUFVS FU FO DPODJMJBOU MFT E©UBJMT FU MF
DPOUFYUF QPVS VOF JOUFSQS©UBUJPO HSBQIJRVF FU FTUI©UJRVF EFT EPOO©FT�

4VS MBNªNF UI©NBUJRVF
 OPVT BWPOT ©HBMFNFOU QSPQPT© VOF OPVWFMMF UFDIOJRVF EF WJTVBMJTBUJPO EFT JOUFSBDUJPOT
FOUSF "3/T FU "3/N <��> FO NF॒BOU M۝BDDFOU TVS MFT S©HJPOT JNQMJRV©FT FO GPODUJPO EF MB SFQS©TFOUBUJPO EF MB
TUSVDUVSF TFDPOEBJSF EF M۝"3/� /PUSF BQQSPDIF TPVUJFOU ©HBMFNFOU M۝FYQMPSBUJPO QPVS GBWPSJTFS MB T©MFDUJPO EF
S©HJPOT E۝JOU©SªUT QBS M۝VUJMJTBUFVS BWFD M۝PCKFDUJG EF NF॒SF FO ©WJEFODF MFT JOUFSBDUJPOT QFSUJOFOUFT� -F S´MF KPV©
EBOT MB DFMMVMF QBS MB S©HVMBUJPO EF DFT QFUJUT "3/T O©DFTTJUF EF DPOOB®USF MFT DJCMFT BWFD MFTRVFMT JMT JOUFSBHJTTFOU
NBJT ©HBMFNFOU E۝JOU©HSFS MFT JOGPSNBUJPOT GPODUJPOOFMMFT EF DFT DJCMFT EJTQPOJCMFT EBOT MFT CBTFT EF EPOO©FT
QVCMJRVFT FO CJPMPHJF� -B RVBOUJU© FU MB EJWFSTJU© EFT EPOO©FT   NBOJQVMFS QPTFOU EFT E©੗T E۝JOU©HSBUJPO FU EF
TZOUI¨TF� &O DPMMBCPSBUJPO BWFD M۝©RVJQF &3*"4 	*/4&3.

 OPVT BWPOT QSPQPT© USPJT BYFT EF E©WFMPQQFNFOUT RVJ
POU WJT© 	J
   BOBMZTFS EFT NFTVSFT EF TJNJMBSJU© T©NBOUJRVF FOUSF EJ੖©SFOUFT TPVSDFT E۝JOGPSNBUJPOT I©U©SPH¨OFT <�>

	�
   E©WFMPQQFS EFT OPVWFMMFT BQQSPDIFT EF GPVJMMFT EF EPOO©FT QPVS E©UFSNJOFS M۝FOTFNCMF SFTUSFJOU E۝BOOPUBUJPOT
<�> FU 	�
   QSPQPTFS EFT OPVWFMMFT N©UBQIPSFT WJTVFMMFT QPVS MB WJTVBMJTBUJPO EF EPOO©FT E۝POUPMPHJF <�>�

1BS MFVS DBSBDU¨SF IBVUFNFOU QMVSJEJTDJQMJOBJSF
 DFT USBWBVY SFQS©TFOUFOU VOF WSBJF PSJHJOBMJU© EF M۝©RVJQF FU
EPOD VO EFT GBJUT NBSRVBOUT RVF M۝PO TPVIBJUF NF॒SF FO BWBOU EBOT DF SBQQPSU� &O F੖FU
 DFT USBWBVY SFQPTFOU
TVS MB DPNCJOBJTPO EFT FYQFSUJTFT US¨T EJ੖©SFOUFT NBJT DPNQM©NFOUBJSFT
   TBWPJS EFT BQQSPDIFT JOGPSNBUJRVFT

CJPJOGPSNBUJRVFT
 CJPTUBUJTUJRVFT FU FYQ©SJNFOUBMFT�

-ÔBQQSFOUJTTBHF DPSUJDBM BV DPFVS EF MB QSJTF EF E¦DJTJPO /PUSF DPMMBCPSBUJPO BWFD M۝JOTUJUVU EFT NBMBEJFT OFV�
SPE©O©H©SBUJWFT 	#PSEFBVY
 OPVT B EPOO© M۝PQQPSUVOJU© EF USBWBJMMFS BV QMVT QS¨T EFT OFVSPTDJFODFT BWFD VO
BDD¨T EJSFDU BVY S©TVMUBUT FYQ©SJNFOUBVY DIF[ MF QSJNBUF� %BOT DF DPOUFYUF
 OPVT OPVT TPNNFT JOU©SFTT©T BVY
HBOHMJPOT EF MB CBTF RVJ FTU VOF TUSVDUVSF TPVT�DPSUJDBMF GPSUFNFOU JNQMJRV©T EBOT MB QSJTF EF E©DJTJPO� -۝IZQPUI¨TF
MB QMVT DPNNVOF BVKPVSE۝IVJ ©UBOU RVF DF॒F TUSVDUVSF FTU SFTQPOTBCMF EF MB T©MFDUJPO EF M۝BDUJPO WJB EFT CPVDMFT
EZOBNJRVFT FU VO BQQSFOUJTTBHF QFSNF॒BOU EF WBMVFS MFT BDUJPOT� &O ©USPJUF DPMMBCPSBUJPO BWFD 5� #PSBVE 	$/34


OPVT BWPOT DPOTUSVJU FU WBMJE© FYQ©SJNFOUBMFNFOU VO NPE¨MF DPNQVUBUJPOOFM TVS VOF U¢DIF EF E©DJTJPO BWFD
EFT S©DPNQFOTFT TUPDIBTUJRVFT� /PUSF IZQPUI¨TF B ©U© EF QSFOESF FO DPNQUF EFT JOUFSBDUJPOT BWFD MF DPSUFY B੗O
E۝FYQMJRVFS RVF MB QSJTF EF E©DJTJPO FTU VO QSPDFTTVT EJTUSJCV© RVJ O۝FTU QBT DPOEJUJPOO©   VOF TFVMF TUSVDUVSF FU
RV۝JM FYJTUF VO USBOTGFSU E۝BQQSFOUJTTBHF FOUSF VOF TUSVDUVSF FU VOF BVUSF�

1MVT QS©DJT©NNFOU
 OPVT BWPOT QSPQPT© EF SFQFOTFS MF GPODUJPOOFNFOU EF MB QIZTJPMPHJF EF MB E©DJTJPO FO QPTBOU
M۝IZQPUI¨TF RVF MB QSJTF EF E©DJTJPO FU TPO BVUPNBUJTBUJPO SFQPTFOU TVS VO BQQSFOUJTTBHF DPSUJDBM RVJ T۝F੖FDUVF
TPVT MB UVUFMMF EFT TUSVDUVSFT TPVT۔DPSUJDBMFT <�>� /PVT BWPOT GBJU OPUBNNFOU M۝IZQPUI¨TF RVF MF E©WFMPQQFNFOU EFT
BVUPNBUJTNFT O۝FTU QBT VO BSDIB¯TNF NBJT BV DPOUSBJSF VO BWBOUBHF ©WPMVUJG MJ© BV E©WFMPQQFNFOU E۝VO QBMMJVN
EPSTBM 	DPSUFY DIF[ MFT NBNNJ৐¨SFT
 TQ©DJBMJT© RVJ B ©WPMV© FO QBSBMM¨MF EBOT EJ੖©SFOUFT MJHO©FT EF WFSU©CS©T�
&O BQQVZBOU OPUSF EJTDPVST TVS EF US¨T OPNCSFVY FYFNQMFT UJS©T EF MB MJ॒©SBUVSF FU EF OPT QSPQSFT USBWBVY

OPVT BWPOT QV E©੗OJS VO NPE¨MF DPNQVUBUJPOOFM NJOJNBM HS¢DF BVRVFM OPUSF IZQPUI¨TF B QV ªUSF FYQMJDJUFNFOU
UFTU©F DIF[ MF QSJNBUF <��> FU BDUVFMMFNFOU FO UFTU DIF[ M۝PJTFBV DIBOUFVS
 FO DPMMBCPSBUJPO BWFD "�-FCMPJT 	$/34
�
$F॒F BQQSPDIF QFSNFU FOUSF BVUSFT EF S©TPVESF VO DFSUBJO OPNCSF EF QBSBEPYFT FU QSPQPTF EF OPVWFMMFT QJTUFT

��� �� #JMBO
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QIZTJPQBUIPMPHJRVFT QPVS MFT USPVCMFT EF MB E©DJTJPO <��>�

$۝FTU VO S©TVMUBU US¨T TJHOJ੗DBUJG FO PQQPTJUJPO BWFD VO DFSUBJO OPNCSF EF S©TVMUBUT EF MB MJ॒©SBUVSF NBJT RVJ
TVQQPSU© QBS MFT FYQ©SJFODFT RVF OPVT BWPOT F੖FDUV© BV TFJO EV MBCPSBUPJSF� *M QFSNFU OPUBNNFOU E۝FYQMJRVFS
QPVSRVPJ DFSUBJOFT JOUFSWFOUJPOT DIJSVSHJDBMFT 	M©TJPO EV (1J
 OF QSPWPRVFOU QBT E۝F੖FU TVS MFT DPNQPSUFNFOUT
SPVUJOJFST DIF[ M۝IVNBJO� &O੗O
 DFU BQQSFOUJTTBHF EVBM FTU NBJOUFOBOU BDUJWFNFOU FYQMPS© BV TFJO EF OPUSF ©RVJQF
TPVT M۝BOHMF EF M۝BQQSFOUJTTBHF NBDIJOF FO N©MBOHFBOU EFVY UZQF E۝BQQSFOUJTTBHFT 	QBS SFOGPSDFNFOU FU TVQFSWJT©

B੗O E۝P੖SJS EFT NFJMMFVSFT QFSGPSNBODFT FU QMVT EF TUBCJMJU©�

"VUSFT USBWBVY /PVT BWPOT GBJU MF DIPJY EF NF॒SF FO BWBOU DFSUBJOT USBWBVY RVJ QS©TFOUFOU MFT EJ੖©SFOUT EPNBJOFT
DPVWFSUT QBS M۝©RVJQF #,# FU RVJ JMMVTUSFOU MB RVBMJU© EFT DPOUSJCVUJPOT S©BMJT©FT� $FT USBWBVY
 FYQSJN©T TPVT GPSNF
EF GBJUT NBSRVBOUT
 OF EPJWFOU QBT NBTRVFS MFT OPNCSFVY BVUSFT USBWBVY UPVU BVUBOU FYDFMMFOUT RVJ TPOU S©BMJT©T
OPUBNNFOU TVS M۝PQUJNJTBUJPO EF SFRVªUFT EF QS©G©SFODFTNVMUJ�DSJU¨SFT <�
 ��>
 MB WJTVBMJTBUJPO QPVS M۝JOUFSQS©UBCJMJU©
EFT S©TFBVY EF OFVSPOFT QSPGPOET <��>
 MB NPE©MJTBUJPO
 TJNVMBUJPO FU BOBMZTF WJTVFMMF FU JOUFSBDUJWF EF QSPQBHBUJPO
E۝JOGPSNBUJPOT EBOT MFT S©TFBVY TPDJBVY   M۝BJEF EF MB S©©DSJUVSF EF HSBQIF <��>
 MF SFRVªUBHF
 M۝JOEFYBUJPO FU MB
DPNQSFTTJPO EF EPOO©FT EF T©RVFO§BHF EF H©OPNFT <�
 �
 ��>
 M۝©UVEF EF M۝BQQPSU EV DPOUSBTUF EF QIBTF EBOT MF
DBODFS SBEJP JOEVJU MJ©   MB NBNNPHSBQIJF <�>
 ۪

#JCMJPHSBQIJF

<�> ,BSJN "ॲ१ॳ९ BOE 4P੗BO.११२ॵॻॺ� ۠" GSBNFXPSL GPS NVMUJEJNFOTJPOBM TLZMJOF RVFSJFT PWFS TUSFBN�
JOH EBUB�ۡ *O� %BUB ,OPXM� &OH� ��� 	����

 Q� ������� ४ॵ९� RyXRyRefDX/�i�FXkykyXRyRdNk�

<�> "BSPO "ॿॲॲॵॴ #FOJUF[
 3PNBJO #ॵॻॸধ९
 1BUSJDJB 5८५२१ॻॲॺ
 BOE 'MFVS .ॵॻ७९ॴ� ۠(4"O� BO BMUFS�
OBUJWF UP FOSJDINFOU BOBMZTJT GPS BOOPUBUJOH HFOF TFUT�ۡ *O� /"3 (FOPNJDT BOE #JPJOGPSNBUJDT ���
	+VOF ����
� ४ॵ९� RyXRyNjfM�`;�#fH[��yRd�

<�> "BSPO "ॿॲॲॵॴ #FOJUF[
 'MFVS .ॵॻ७९ॴ
 +VMJFO "ॲॲ१ॲ९
 3PEPMQIF 5८९५२१ॻॺ
 BOE 1BUSJDJB 5८५२१ॻॲॺ�
۠" OFX NFUIPE GPS FWBMVBUJOH UIF JNQBDUT PG TFNBOUJD TJNJMBSJUZ NFBTVSFT PO UIF BOOPUBUJPO PG
HFOF TFUT�ۡ *O� 1-P4 0/& ����� 	/PW� ����
� ४ॵ९� RyXRjdRfDQm`M�HXTQM2Xyky3yjd�

<�> "BS³O "ॿॲॲখॴং#५ॴঐॺ५ঀ
 'MFVS .ॵॻ७९ॴ
 +FTVBMEP 5PN¡T '५ॸॴ঄ॴ४५ঀং#ॸ५९ॹ
 .BOVFM দ५ॹ१४१
.१ॸॺ९ॴ५ঀ
 1BUSJDJB 5८५२१ॻॲॺ
 BOE 3PNBJO #ॵॻॸধ९� ۠%FDJQIFSJOH HFOF TFUT BOOPUBUJPOT XJUI
POUPMPHZ CBTFE WJTVBMJ[BUJPO�ۡ *O� �� TU *OUFSOBUJPOBM DPOGFSFODF JOGPSNBUJPO WJTVBMJTBUJPO� -POEPO

6OJUFE ,JOHEPN
 +VMZ ����� ॻॸॲ� ?iiTb,ff?�HX�`+?Bp2b@Qmp2`i2bX7`f?�H@yR8k98dk�

<�> 7� #५१ॻ४ॵॻॾ
 (VJMMBVNF #ॲ९ॴ
 #� #१ॸ२ॸ५ॲ
 (� ,१ॴॺॵॸ
 BOE $� ;१३८१ॸ१ॺॵॻ� ۠(FBOU� QIZTJDT
MJTU DPNQBSJTPO GPS UIF TJNVMBUJPO PG QIBTF�DPOUSBTU NBNNPHSBQIZ 	91VMTF QSPKFDU
�ۡ *O� 1IZTJDB
.FEJDB �� 	"QS� ����

 QQ� ��ۗ��� ४ॵ९� RyXRyRefDX2DKTXkyRNXyjXyke�

<�> (B«UBO #५ॴॵ९ॺ
 $MBJSF -५ॳ१९ॺॸ५
 %PNJOJRVF -१ॼ५ॴ९५ॸ
 &SXBO %ॸ५ঀ५ॴ
 य़JCBVMU %१ॿॸ९ॹ
 3BMVDB
6ॸ९३१ॸॻ
 BOE (VJMMBVNF 3९ঀॱ� ۠3FGFSFODF�GSFF DPNQSFTTJPO PG IJHI UISPVHIQVU TFRVFODJOH EBUB
XJUI B QSPCBCJMJTUJD EF #SVJKO HSBQI�ۡ *O� #.$ #JPJOGPSN� �� 	����

 �����ۗ������� ४ॵ९� RyXRR3efbR
k38N@yR8@ydyN@d�

<�> य़PNBT #ॵॸ१ॻ४
 "SUIVS -५२ॲॵ९ॹ
 BOE /JDPMBT 1� 3ॵॻ७९५ॸ� ۠" /BUVSBM )JTUPSZ PG 4LJMMT�ۡ *O� 1SPHSFTT
JO /FVSPCJPMPHZ ��� 	%FD� ����

 QQ� ���ۗ���� ४ॵ९� RyXRyRefDXTM2m`Q#BQXkyR3Xy3Xyyj�

<�> 3PNBJO #ॵॻॸধ९
 *TBCFMMF %ॻॺॵॻॸ
 +POBUIBO %ॻ२ॵ९ॹ
 8JMMJBN #५ॴ३८९ॳॵॲ
 BOE 1BUSJDJB 5८५२१ॻॲॺ�
۠S/"7 ���� B WJTVBMJ[BUJPO UPPM GPS CBDUFSJBM T3/"�NFEJBUFE SFHVMBUPSZ OFUXPSLT NJOJOH�ۡ *O� #.$
#JPJOGPSNBUJDT ���� 	.BS� ����
� ४ॵ९� RyXRR3efbRk38N@yRd@R8N3@3�

$IBQJUSF �� #FODI UP ,OPXMFEHF BOE #FZPOE ���

https://doi.org/10.1016/j.datak.2020.101792
https://doi.org/10.1093/nargab/lqaa017
https://doi.org/10.1371/journal.pone.0208037
https://hal.archives-ouvertes.fr/hal-01524572
https://doi.org/10.1016/j.ejmp.2019.03.026
https://doi.org/10.1186/s12859-015-0709-7
https://doi.org/10.1186/s12859-015-0709-7
https://doi.org/10.1016/j.pneurobio.2018.08.003
https://doi.org/10.1186/s12859-017-1598-8


%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

<�> 5SJTUBO #ॸ१ধ५ॲ१९ॸ५
 .BSJF (१ॹॶ१ॸॵॻॾ
 .BUIJFV 3१६६९ॴॵॺ
 BOE 3BMVDB 6ॸ९३१ॸॻ� ۠0O UIF 4IPSUFTU
$PNNPO 4VQFSTUSJOH PG /(4 3FBET�ۡ *O� FPSZࡋ BOE "QQMJDBUJPOT PG .PEFMT PG $PNQVUBUJPO � ��UI
"OOVBM $POGFSFODF
 5".$ ����
 #FSO
 4XJU[FSMBOE
 "QSJM �����
 ����
 1SPDFFEJOHT� &E� CZ 5� 7� (ॵॶ१ॲ

(FSIBSE +ই७५ॸ
 BOE 4JMWJB 4ॺ५९ॲ१� 7PM� ������ -FDUVSF /PUFT JO $PNQVUFS 4DJFODF� ����
 QQ� ��ۗ����
४ॵ९� RyXRyydfNd3@j@jRN@88NRR@dn3�

<��> +POBUIBO %ॻ२ॵ९ॹ
 "NJOF (८ॵঀॲ१ॴ५
 1BUSJDJB 5८५२१ॻॲॺ
 *TBCFMMF %ॻॺॵॻॸ
 BOE 3PNBJO #ॵॻॸধ९�
۠(FOPNF�XJEF EFUFDUJPO PG T3/" UBSHFUT XJUI S/"7�ۡ *O� 4ZNQPTJVN PO #JPMPHJDBM %BUB 7JTVBMJ[BUJPO�
"UMBOUB
 6OJUFE 4UBUFT
 0DU� ����
 QQ� ��ۗ��� ॻॸॲ� ?iiTb,ff?�HX�`+?Bp2b@Qmp2`i2bX7`f?�H@y
yNj899j�

<��> .BSJCFM '५ॸॴ१ॴ४५ঀ
 )©M¨OF ,९ॸ३८ॴ५ॸ
 #SVOP 1९ॴ१ॻ४
 BOE +BTPO 7१ॲॲ५ॺ� ۠-BCFMMFE (SBQI 4USBUFHJD
3FXSJUJOH GPS 4PDJBM /FUXPSLT�ۡ *O� +PVSOBM PG -PHJDBM BOE "MHFCSBJD .FUIPET JO 1SPHSBNNJOH ���$
	����

 QQ� ��ۗ��� ४ॵ९� RyXRyRefDXDH�KTXkyRdXRkXyy8�

<��> "ESJFO )१ॲॴ१ॻॺ
 3PNBJO (९ॵॺ
 3PNBJO #ॵॻॸধ९
 BOE %BWJE "ॻ२५ॸ� ۠%FFQ %JWF JOUP %FFQ /FVSBM
/FUXPSLT XJUI 'MPXT�ۡ *O� 1SPDFFEJOHT PG UIF ��UI *OUFSOBUJPOBM +PJOU $POGFSFODF PO $PNQVUFS 7J�
TJPO
 *NBHJOH BOE $PNQVUFS (SBQIJDT FPSZࡋ BOE "QQMJDBUJPOT
 7*4*(3"11 ����
 7PMVNF �� *7"11

7BMMFࡇB
 .BMUB
 'FCSVBSZ �����
 ����� &E� CZ "OESFBT ,५ॸॸ५ॴ
 $ISJTUPQIF )ॻॸॺ५ॸ
 BOE +PT© #ॸ१ঀ�
4$*5&13&44
 ����
 QQ� ���ۗ���� ४ॵ९� RyX8kkyfyyy3N3NdykjRykjN�

<��> /JDPMBT )१ॴॻॹॹ५
 1BUSJDL ,१ॳॴ१ॴ७ 8BOLP
 BOE 4P੗BO .११२ॵॻॺ� ۠"QQSPDIFT CBT©FT TVS MB EJT�
USJCVUJPO QPVS M۝FTUJNBUJPO EF MB UBJMMF EV TLZMJOF�ۡ *O� *OH©OJFSJF EFT 4ZTU¨NFT E *OG� ���� 	����


QQ� ���ۗ���� ४ॵ९� RyXjReefBbBXkRXjXRRN@R9y�

<��> :WBO MF #ॸ१ॹ
 0MJWJFS $ॵॲॲ९ॴ
 $ZSJM .ॵॴ॰५१ॻ४
 7JODFOU -१३ॸॵ९ॾ
 &SJD 3९ॼ१ॲॹ
 $MBJSF -५ॳ१९ॺॸ५

7JODFOU .९५ॲ५
 (VTUBWP 4१३ॵॳॵॺॵ
 $BNJMMF .१ॸ३८५ॺ
 #BTUJFO $१ঀ१ॻॾ
 "NBM ;JOF &M "१२९४९ॴ५

-FFOB 4१ॲॳ५ॲ१
 4VTFUF "ॲॼ५ॹং$१ॸॼ१ॲ८ॵ
 "MFYBO "ॴ४ॸ९५ॻॾ
 3BMVDB 6ॸ९३१ॸॻ
 BOE 1JFSSF 1५ॺ५ॸং
ॲॵॴ७ॵ� ۠$PMJC۝SFBE PO HBMBYZ� B UPPMT TVJUF EFEJDBUFE UP CJPMPHJDBM JOGPSNBUJPO FYUSBDUJPO GSPN SBX
/(4 SFBET�ۡ *O� (JHB4DJFODF ��� 	'FC� ����
� ४ॵ९� RyXRR3efbRjd9k@yR8@yRy8@k�

<��> 'MFVS .ॵॻ७९ॴ
 %BWJE "ॻ२५ॸ
 3PNBJO #ॵॻॸধ९
 (BZP %९१ॲॲॵ
 *TBCFMMF %ॻॺॵॻॸ
 7JBOOFZ +ॵॻ८५ॺ

'SBOU[ 5८९५ॹॹ१ॸ४
 3PEPMQIF 5८९५२१ॻॺ
 BOE 1BUSJDJB 5८५२१ॻॲॺ� ۠7JTVBMJ[JOH PNJDT BOE DMJOJDBM
EBUB� XIJDI DIBMMFOHFT GPS EFBMJOH XJUI UIFJS WBSJFUZ ۡ *O� .FUIPET 	����
� ४ॵ९� RyXRyRefDXvK2i?
XkyRdXy3XyRk�

<��> $BNJMMF 1९ॸॵॴ
 %BJTVLF ,१ॹ५
 .FSPQJ 5ॵॶ१ॲ९४ॵॻ
 .JDIFM (ॵ९ॲॲ१ॴ४५१ॻ
 )VHVFT 0ॸ९७ॴ१३
 य़P�)BJ
/७ॻॿ५ॴ
 /JDPMBT 1� 3ॵॻ७९५ॸ
 BOE य़PNBT #ॵॸ१ॻ४� ۠य़F (MPCVT 1BMMJEVT 1BST *OUFSOB JO (PBM�
0SJFOUFE BOE 3PVUJOF #FIBWJPST� 3FTPMWJOH B -POH�4UBOEJOH 1BSBEPY�ۡ *O� .PWFNFOU %JTPSEFST
	����
� ४ॵ९� RyXRyykfK/bXke89k�

<��> +PSJT 4१ॴॹ५ॴ
 1BUSJDJB 5८५२१ॻॲॺ
 *TBCFMMF %ॻॺॵॻॸ
 BOE 3PNBJO #ॵॻॸধ९� ۠7JTVBMJ[BUJPO PG T3/"�
N3/" *OUFSBDUJPO 1SFEJDUJPOT�ۡ *O� ��UI *OUFSOBUJPOBM $POGFSFODF *OGPSNBUJPO 7JTVBMJTBUJPO 	*74
����
� ���� ��UI *OUFSOBUJPOBM $POGFSFODF *OGPSNBUJPO 7JTVBMJTBUJPO� -JTCPOOF
 1PSUVHBM
 +VMZ ����

QQ� ���ۗ���� ४ॵ९� RyXRRyNfAoXkyReXR9�

<��> .FSPQJ 5ॵॶ१ॲ९४ॵॻ
 %BJTVLF ,१ॹ५
 य़PNBT #ॵॸ१ॻ४
 BOE /JDPMBT 1� 3ॵॻ७९५ॸ� ۠" $PNQVUBUJPOBM
.PEFM PG %VBM $PNQFUJUJPO CFUXFFO UIF #BTBM (BOHMJB BOE UIF $PSUFY�ۡ *O� F/FVSP 	%FD� ����


&/&630�����ۗ�������� ॻॸॲ� ?iiTb,ff?�HXBM`B�X7`f?�H@yRNk8e9j�

��� �� #JMBO

https://doi.org/10.1007/978-3-319-55911-7_8
https://hal.archives-ouvertes.fr/hal-00935443
https://hal.archives-ouvertes.fr/hal-00935443
https://doi.org/10.1016/j.jlamp.2017.12.005
https://doi.org/10.5220/0008989702310239
https://doi.org/10.3166/isi.21.3.119-140
https://doi.org/10.1186/s13742-015-0105-2
https://doi.org/10.1016/j.ymeth.2017.08.012
https://doi.org/10.1016/j.ymeth.2017.08.012
https://doi.org/10.1002/mds.26542
https://doi.org/10.1109/IV.2016.14
https://hal.inria.fr/hal-01925643


%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

��� 0SHBOJTBUJPO FU WJF EF MÔ¦RVJQF

����� 1JMPUBHF
 BOJNBUJPO
 PSHBOJTBUJPO EF MÔ¦RVJQF

-B SFTUSVDUVSBUJPO EF M۝©RVJQF FO � UI¨NFT EFQVJT MB EFSOJ¨SF ©WBMVBUJPO EF M۝©RVJQF #,# 	BODJFOOFNFOU
OPNN©F ."#JP7JT

 OPVT B NFO©   SFWPJS TPO QJMPUBHF FU BOJNBUJPO� "JOTJ M۝BVHNFOUBUJPO EV OPNCSF EF UI¨NFT B
QFSNJT
 EF GBJU
 EF SFOESF QMFJOFNFOU DPMM©HJBMFT MFT E©DJTJPOT E۝©RVJQF UBOU QPVS MF TPVUJFO E۝BYFT FU EF QSPKFUT EF
SFDIFSDIF ©NFSHFBOUT
 RVF QPVS MFT EFNBOEFT EF ੗OBODFNFOU� &O F੖FU
 DIBRVF TFOTJCJMJU© TDJFOUJ੗RVF FTU BJOTJ
SFQS©TFOU©F MPST EF MB QSJTF EF E©DJTJPO� 6O B॒FOUJPO UPVUF QBSUJDVMJ¨SF TVS M۝B॒SJCVUJPO EF NPZFOT
 RV۝JMT TPJFOU
IVNBJOT PV NBU©SJFMT
 FTU BV DPFVS EF OPUSF QPMJUJRVF TDJFOUJ੗RVF�

-۝VOF EFT QBSUJDVMBSJU© EF OPUSF ©RVJQF FTU E۝ªUSF NVMUJ�TJUFT   MB GPJT FO SFDIFSDIF 	-B#3*
 *./
 *OSJB #PSEFBVY�
4VE 0VFTU
 FU FO FOTFJHOFNFOU 	TJUF EF 5BMFODF
 TJUF EF #PSEFBVY�$BSS¨SF
 *65 TJUF EF (SBEJHOBO FU #PSEFBVY */1
�
$F॒F QBSUJDVMBSJU© FYQMJRVF ©HBMFNFOU VOF BOJNBUJPO TDJFOUJ੗RVF NVMUJ�TJUFT� &O F੖FU
 OPVT PSHBOJTPOT EF NBOJ¨SF
S©HVMJ¨SF EFT T©NJOBJSFT UI©NBUJRVFT BV -B#3*
   *OSJB #PSEFBVY�4VE 0VFTU FU   M۝*./ BVYRVFMT M۝FOTFNCMF EFT
NFNCSFT EF M۝©RVJQF FTU DPOWJ©�

� 1SPKFU

��� "OBMZTF 4805

����� 1SPKFUT TDJFOUJÿRVFT

0CKFDUJGT QSJODJQBVY

-PST EF MB EFSOJ¨SF ©WBMVBUJPO
 M۝©RVJQF TF OPNNBJU ."#JP7JT 	QPVS .©UIPEFT FU "MHPSJUINFT QPVS MB #JPJO�
GPSNBUJRVF FU MB 7JTVBMJTBUJPO
� $F॒F EFSOJ¨SF
 DS©©F FO ����
 BWBJU QPVS PCKFDUJG EF QBSUBHFS FU E©WFMPQQFS EFT
N©UIPEFT EF GPVJMMF
 HFTUJPO
 NPE©MJTBUJPO FU BOBMZTF EF EPOO©FT EF TZTU¨NFT DPNQMFYFT� &O PDUPCSF ����
 M۝©RVJQF
B E©DJE© EF DIBOHFS EF OPN QPVS SF੘©UFS QMVT QS©DJT©NFOU TFT DPNQ©UFODFT FU TFT EPNBJOFT EF SFDIFSDIF� &O F੖FU

MB EJWFSTJU© EFT EPNBJOFT E۝BQQMJDBUJPOT BMMBJU CJFO BV EFM  EF MB #JPJOGPSNBUJRVF� $F DIBOHFNFOU B TFNCMF�U�JM
DPOUSJCV©   VOF NFJMMFVSF WJTJCJMJU© EFT DPNQ©UFODFT EF M۝©RVJQF FU B DPOEVJU   VOF EJWFSTJ੗DBUJPO EFT TPMMJDJUB�
UJPOT EF MB QBSU EV NPOEF JOEVTUSJFM� -B QBSUJDVMBSJU© EF M۝©RVJQF EF DPOEVJSF EFT SFDIFSDIFT NVMUJ�EJTDJQMJOBJSFT
BQQMJRV©FT BV NPOEF S©FM B EPOD ©U© QS©TFSW©F 	WPJS FYBDFSC©F
� $FMB JNQMJRVF US¨T TPVWFOU VO JOWFTUJTTFNFOU
JNQPSUBOU EFT NFNCSFT EF M۝©RVJQF QPVS BCPSEFS
 QVJT DPNQSFOESF TVਖ਼TBNNFOU MF EPNBJOF E۝BQQMJDBUJPO B੗O EF
QPVWPJS DPMMFDUFS MFT EPOO©FT CSVUFT
 MFT PSHBOJTFS FO TUSVDUVSFT EF EPOO©FT BEBQU©FT   MFVS BOBMZTF
 FU ੗OBMFNFOU

QPVWPJS QSPEVJSF EV TFOT
 WPJS EF MB DPOOBJTTBODF EF DFT EPOO©FT�

-۝JOU©SªU EF MB QPVSTVJUF EF DF॒F BQQSPDIF EBOT MF GVUVS OF GBJU BVDVO EPVUF BV TFJO EF M۝©RVJQF� $FDJ FTU NPUJW©
QBS VO DPOTUBU EV RVPUJEJFO TVS MB O©DFTTJU© EF QPVWPJS OBWJHVFS EBOT VO ੘PU EF EPOO©FT UPVKPVST EF QMVT FO
QMVT JNQPSUBOU FU E۝ªUSF FO DBQBDJU© E۝FO FYUSBJSF VOF JOGPSNBUJPO EF WBMFVS� /PVT BWJPOT BOUJDJQ© MF QSPCM¨NF
RVF QPVSSBJU BQQPSUFS M۝BVHNFOUBUJPO EFT TPMMJDJUBUJPOT EF QBSUFOBJSFT FYU©SJFVST DPOTJE©SBOU MB GBJCMF UBJMMF EF
M۝©RVJQF� /PUSF BQQSPDIF B ©U©
 FU SFTUFSB
 EF QSPD©EFS   EFT DIPJY ©DMBJS©T TPVWFOU HVJE©T QBS OPUSF DBQBDJU©  
DBQJUBMJTFS MF USBWBJM QBTT©� &O F੖FU
 OPVT OPVT TPNNFT SFOEV DPNQUF RVF
 CJFO TPVWFOU
 MFT BQQSPDIFT NJTFT FO
PFVWSF QPVWBJFOU ªUSF BEBQU©FT   VO OPVWFBV DPOUFYUF FU OPVT QFSNF॒BJU   ۡNPJOESF GSBJTۡ EF OPVT JOWFTUJS EBOT
EF OPVWFBVY QSPKFUT� -FT E©੗T BVYRVFMT OPVT GBJTPOT BMPST GBDF
 MPST E۝VO OPVWFBV QSPKFU
 QPSUFOU FTTFOUJFMMFNFOU
TVS MB QSJTF FO DPNQUF EFT TQ©DJ੗DJU©T EFT EPOO©FT ©UVEJ©FT 	F�H� W©SBDJU©
 W©MPDJU©
 WPMVNF
 EZOBNJTNF
 ۪
�
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%F NBOJ¨SF QMVT QSBHNBUJRVF
 PO QFVU DPOTUBUFS RVF DF॒F BQQSPDIF DIPJTJF QBS M۝©RVJQF OPVT QFSNFU ©HBMFNFOU
E۝PCUFOJS
 EF NBOJ¨SF SFMBUJWFNFOU BJT©F
 EFT ੗OBODFNFOUT QPVS OPT SFDIFSDIFT� &O F੖FU
   VO OJWFBV MPDBM

M۝6OJWFSTJU© EF #PSEFBVY TPVUJFOU MFT SFDIFSDIFT USBOT�NVMUJ�EJTDJQMJOBJSFT QBS EFT ""1 TUSVDUVSBOUT NBJT PO
DPOTUBUF RVF D۝FTU ©HBMFNFOU MF DBT BV OJWFBV OBUJPOBM� -۝©RVJQF B TV
 FU   QPVS WPMPOU© EF DPOUJOVFS
 EF S©QPOESF  
DFT ""1 QPVS ੗OBODFS TFT SFDIFSDIFT�

0CKFDUJGT TDJFOUJ॑RVFT FU TUSBU©HJF

%۝VO QPJOU EF WVF TDJFOUJ੗RVF
 FU FO DPI©TJPO BWFD MB TUSVDUVSBUJPO EF M۝©RVJQF BVUPVS EF TFT DPNQ©UFODFT

OPVT TPVIBJUPOT DPOUJOVFS   E©WFMPQQFS EFT BQQSPDIFT JOOPWBOUFT BV TFJO EF QSPKFUT JOUFS�EJTDJQMJOBJSFT
 DPMMB�
CPSBUJGT FU BQQMJRV©T� $PNNF MF MBJTTF TVHH©SFS M۝BSUJDVMBUJPO FO UI¨NFT EF SFDIFSDIF EF M۝©RVJQF
 MFT GPOEBUJPOT
N©UIPEPMPHJRVFT TVS MFTRVFMMFT TF CBTFOU OPUSF FYQFSUJTF QPSUFOU TVS MB NPE©MJTBUJPO
 MB GPVJMMF FU MB WJTVBMJTBUJPO
EF EPOO©FT DPNQMFYFT P¹ MB DPNQMFYJU© QFVU TF S©G©SFS
 FOUSF BVUSFT
   MB UBJMMF
 MB DPNQM©UVEF
 MB W©SBDJU© PV MB
EZOBNJRVF EFT EPOO©FT� $F॒F DPNQMFYJU© FTU TPVWFOU JOI©SFOUF BV EPNBJOF E۝BQQMJDBUJPO 	F�H� EBOT MF DBT EFT
EPOO©FT CJPMPHJRVFT
 PO SFUSPVWF TPVWFOU VO QSPCM¨NF E۝JODPNQM©UVEF
 EF W©SBDJU© FU EF WPMVNF TJNVMUBO©NFOU
�

-B NPE©MJTBUJPO EF EPOO©FT FO TUSVDUVSFT EF EPOO©FT BE©RVBUFT FTU BV DPFVS EF M۝FOTFNCMF EF OPT SFDIFSDIFT
DBS FMMF DPOEJUJPOOF TPVWFOU MB RVBMJU© 	EF MB N©UIPEF PV EV S©TVMUBU SFUPVSO©F
 EFT BQQSPDIFT RVF OPVT QPVSSPOT
NF॒SF FO PFVWSF� %BOT DFU BYF
 OPVT DPOUJOVFSPOT   E©WFMPQQFS EFT BQQSPDIFT EF NPE©MJTBUJPOT EJSFDUFT NBJT
©HBMFNFOU EFT BQQSPDIFT EF NPE©MJTBUJPOT HVJE©FT QBS MFT EPOO©FT� -FT QSJODJQBVY E©੗T RVF OPVT DPOUJOVFSPOT
  SFODPOUSFS QPSUFOU TVS M۝BEBQUBUJPO EV DIPJY EV NPE¨MF PV EV NPE¨MF MVJ�NªNF   MB DSPJTTBODF EFT EPOO©FT

MFVS I©U©SPH©O©JU©
 MFVS EZOBNJRVF
 UPVU FO DPOTFSWBOU EFT HBSBOUJFT EF QFSGPSNBODF FU E۝FYBDUJUVEF EFT S©TVMUBUT�
$F USBWBJM O©DFTTJUF   MB GPJT VOF WVF E۝FOTFNCMF FU VOF FYQFSUJTF ੗OF 	FU   KPVS
 EFT GPSNBMJTNFT   VUJMJTFS QPVS
SFQS©TFOUFS MFT EPOO©FT�

-B GPVJMMF EF EPOO©FT EBOT DF DPOUFYUF O©DFTTJUF E۝BEBQUFS MFT N©UIPEFT E۝FYQMPSBUJPO BOBMZUJRVF BV DPOUFYUF
QBSUJDVMJFS EFT EPOO©FT ©UVEJ©FT FU EFT ©WFOUVFMMFT JOGSBTUSVDUVSFT E۝FY©DVUJPO� 1PVS HBSBOUJS MFT QFSGPSNBODFT UPVU
FO GPVSOJTTBOU VOF JOUFSBDUJWJU© BWFD MFT EPOO©FT
 OPVT BWPOT DPOTUBU© RVF MFT HSBQIFT NVMUJ�DPVDIFT P੖SBJFOU VO
NPE¨MF JE©BM   MB QSJTF FO DPNQUF EFT EPOO©FT I©U©SPH¨OFT MJ©FT�

%BOT MF DPOUFYUF EF MB WJTVBMJTBUJPO EFT EPOO©FT
 UPVU FO DPOUJOVBOU   GPVSOJS VOF BJEF   M۝BOBMZTF WJTVFMMF EFT
EPOO©FT FU EFT S©TVMUBUT
 OPVT TPVIBJUPOT JOWFTUJS MB QSPCM©NBUJRVF EF WJTVBMJTBUJPO QPVS M۝JOUFMMJHFODF BSUJ੗DJFMMF
UPVKPVST EBOT VO PCKFDUJG E۝BJEF   MB DPNQS©IFOTJPO EFT ੘PUT EF EPOO©FT BJOTJ RVF EFT USBJUFNFOUT MFT BZBOU
H©O©S©T�

-FWJFST QPVS NFOFS   CJFO MF QSPKFU

-۝©RVJQF B JEFOUJ੗© QMVTJFVST QPJOUT EF WJHJMBODF QPVS QFSNF॒SF M۝BCPVUJTTFNFOU EF TFT PCKFDUJGT� &O QSFNJFS
MJFV
 FMMF EPJU DPOUJOVFS   BEBQUFS MB S©QPOTF BVY OPNCSFVTFT TPMMJDJUBUJPOT FU PQQPSUVOJU©T EF DPMMBCPSBUJPOT
FO GPODUJPO EF TPO QPUFOUJFM IVNBJO   VO JOTUBOU EPOO©� 1PVS DF GBJSF
 M۝©RVJQF TPVIBJUF DPOUJOVFS   BWPJS VOF
HPVWFSOBODF DPMM©HJBMF P¹ TFT E©DJTJPOT EF S©QPOTFT BVY TPMMJDJUBUJPOT TPOU EJTDVU©FT UPVT FOTFNCMF� 1BS BJMMFVST

JORVJFUT EF M۝JNQBDU RVF QPVSSBJU BWPJS MF E©QBSU E۝VO NFNCSF EF M۝©RVJQF TFVM E©UFOUFVS E۝VOF DPNQ©UFODF
QBSUJDVMJ¨SF
 OPVT TPVIBJUPOT NBJOUFOJS FU EJ੖VTFS BVUBOU RVF GBJSF TF QFVU MFT DPNQ©UFODFT QBSUJDVMJ¨SFT BV TFJO
EFT NFNCSFT EF M۝©RVJQF� $FDJ EFWSBJU ªUSF GBDJMJU© QBS MB USBOTNJTTJPO EFT TBWPJST WJB MF HSPVQF EF USBWBJM FYJTUBOU
FU M۝BVHNFOUBUJPO EFT QSPKFUT JNQMJRVBOU QMVTJFVST NFNCSFT EF M۝©RVJQF�

'PSDFT
ۘ $PNQM©NFOUBSJU© EFT DPNQ©UFODFT FU TBWPJS�GBJSF EFT NFNCSFT EF M۝©RVJQF BVUPVS EF MB EPOO©F�

��� �� 1SPKFU
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ۘ &YQ©SJFODFT TPMJEFT FU WBSJ©FT EF QSPKFUT QMVSJ�EJTDJQMJOBJSFT 	CJPN©EJDBM
 4)4
 ۪
 FU EF USBOTGFSUT EF DPNQ©�
UFODFT 	JOEVTUSJFMMFT FU BDBE©NJRVFT
�

'BJCMFTTFT
ۘ 6O ©DBSU USPQ JNQPSUBOU FOUSF MFT GPSDFT FO QS©TFODF FU MB RVBOUJU© EF TPMMJDJUBUJPOT QPVS EFT FYQFSUJTFT FU EFT

QSPKFUT DPMMBCPSBUJGT
ۘ -B DFOUSBMJTBUJPO EF DFSUBJOFT DPNQ©UFODFT TVS VO JOEJWJEV
ۘ 6OF GPSUF NPCJMJTBUJPO EFT 13T FU .E$T TVS EFT U¢DIFT BENJOJTUSBUJWFT JNQPSUBOUFT 	� 7JDF�1S©TJEFODFT


SFTQPOTBCJMJU©T EF NFOUJPOT
 ۪

0QQPSUVOJU©T

ۘ य़©NBUJRVFT EF SFDIFSDIF E۝BDUVBMJU© FU PNOJ�QS©TFOUFT 	F�H� EPOO©FT NBTTJWFT
 *"
 #JP�JOGPSNBUJRVF
 � Z
DPNQSJT BV OJWFBV EV UJTTV TPDJP�©DPOPNJRVF MPDBM

ۘ $BQBDJU© EF G©E©SFS EFT SFDIFSDIFT BVUPVS EF DFT UI©NBUJRVFT BV OJWFBV MPDBM

.FOBDFT

ۘ -B DPODVSSFODF EF HSBOET HSPVQFT JOEVTUSJFMT TVS MFT UI©NBUJRVFT EF SFDIFSDIF
ۘ -۝B॒SBDUJWJU© EF DFT HSPVQFT RVJ BNPJOESJTTF MF WJWJFS EF KFVOFT DIFSDIFVST

��� 4USVDUVSBUJPO
 FþFDUJGT FU PSJFOUBUJPOT TDJFOUJÿRVFT

-B SFTUSVDUVSBUJPO NBKFVSF EF M۝©RVJQF
 FO EFIPST EV DIBOHFNFOU E۝©DIFMMF BWFD M۝BQQBSJUJPO EFT E©QBSUFNFOUT
FU MB EJTQBSJUJPO EFT UI¨NFT
 QPSUF TVS MB NPCJMJU© EF M۝©RVJQF QSPKFU .OFNPTZOFT� " M۝JTTVF EF DF॒F Q©SJPEF

MFT USPJT DIFSDIFVST EF MB�EJUF ©RVJQF USBWBJMMBOU FO OFVSPTDJFODFT DPNQVUBUJPOOFMMFT FU DPHOJUJWFT POU DIPJTJ EF
RVJ॒FS M۝©RVJQF #,#
 QPVS SFKPJOESF MB OPVWFMMF ©RVJQF %"35 TQ©DJ੗RVFNFOU E©EJ©F BVY UI©NBUJRVFT EF E©DJTJPO

BQQSFOUJTTBHF FU SPCPUJRVF
 USPJT BTQFDUT DFOUSBVY EBOT MFVS QSPCM©NBUJRVF�

%F OPVWFMMFT DPMMBCPSBUJPOT TPOU   QS©WPJS FOUSF MFT NFNCSFT EF OPUSF GVUVS E©QBSUFNFOU� &O F੖FU
   UJUSF
E۝FYFNQMF
 E۝VO QPJOU EF WVF EF M۝BJEF   MB E©DJTJPO FU   MB DPNQS©IFOTJPO RVJ FTU VOF QS©PDDVQBUJPO DPNNVOF EFT
©RVJQFT EV E©QBSUFNFOU
 MB WJTVBMJTBUJPO EF HSBOE HSBQIFT FTU DMBJSFNFOU VOF DPNQ©UFODF EF M۝©RVJQF RVJ TFSB
QMFJOFNFOU VUJMFT BV TFJO EV E©QBSUFNFOU� 1BS BJMMFVST
 UPVUF MB QSPCM©NBUJRVF BVUPVS EF M۝BMHPSJUINJRVF TVS MFT
TUSVDVUSFT BSCPSFTDFOUFT E©WFMPQQ©F EBOT MF DBESF EF MB CJP�JOGPSNBUJRVF BV TFJO EF #,# USPVWF EFT FDIPT EBOT MFT
USBWBVY BVUPVS EF (VN5SFF EF M۝©RVJQF 1SPHSFTT�

-FT S©TVMUBUT QSPNF॒FVST EFT BMHPSJUINFT E۝JOUFMMJHFODF BSUJ੗DJFMMF POU DS©© VOF TUJNVMBUJPO JNQPSUBOUF EF MB
DPNNVOBVU© TDJFOUJ੗RVF TVS DF EPNBJOF EF SFDIFSDIF� $FT OPVWFBVY BMHPSJUINFT TPOU CBT©T MB QMVQBSU EV UFNQT
TVS MFT EPOO©FT 	BQQSFOUJTTBHF TVQFSWJT©
� /PUSF DBQBDJU©   USBJUFS FU BOBMZTFS WJTVFMMFNFOU EF HSBOEFT NBTTFT EF
EPOO©FT T۝JOU¨HSF EPOD OBUVSFMMFNFOU EBOT DFU BYF EF SFDIFSDIF QSPNF॒FVS� /PT N©UIPEFT QFSNF॒FOU EF NJFVY
DPNQSFOESF DFSUBJOFT FSSFVST MJ©FT   EFT CBTFT E۝BQQSFOUJTTBHF OPO DPI©SFOUFT NBJT BVTTJ E۝BOBMZTFS WJTVFMMFNFOU
MF GPODUJPOOFNFOU JOUFSOF EV S©TFBV EF OFVSPOFT� %BOT DF DBESF EFVY EPDUPSBOUT POU DPNNFOD©   USBWBJMMFS TVS
EFT OPVWFMMFT UFDIOJRVFT EF WJTVBMJTBUJPO E©EJ©FT BV E©CVHHBHF EFT *" NBJT BVTTJ   M۝PQUJNJTBUJPO EFT S©TFBVY EF
OFVSPOFT QSPGPOET� -FT S©TFBVY QFVWFOU TF NPE©MJTFS QBS EFT HSBQIFT QPOE©S©T IJ©SBSDIJT©T� /PVT DPNQUPOT TVS
OPUSF FYQFSUJTF EBOT MF EPNBJOF EF MB WJTVBMJTBUJPO EF HSBOET HSBQIFT QPVS BQQPSUFS EFT S©TVMUBUT OPWBUFVST EBOT
DF EPNBJOF FU BJOTJ DPOUSJCVFS QMFJOFNFOU   M۝FTTPS EF M۝BYF USBOTWFSTF *" BV TFJO EF OPUSF MBCPSBUPJSF�
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��� �� 1SPKFU



�
1SPHSBNNBUJPO
 3¦TFBVY FU 4ZTU¥NFT

� #JMBO

��� 1S¦TFOUBUJPO EF MÔ¦RVJQF

����� *OUSPEVDUJPO

-۝©RVJQF 1SPHSFTT N¨OF VOF SFDIFSDIF TVS MF E©WFMPQQFNFOU FU MB NJTF FO PFVWSF EF TZTU¨NFT MPHJDJFMT
DPNQPT©T EF QMVTJFVST FOUJU©T RVJ QFVWFOU ªUSF BVUPOPNFT FU RVJ ©WPMVFOU EBOT EFT FOWJSPOOFNFOUT DPNQMFYFT� %F
UFMT TZTU¨NFT QFVWFOU BWPJS VOF FYJTUFODF   VOF ©DIFMMF HMPCBMF 	DFMMF EF M۝JOUFSOFU OPUBNNFOU BWFD MFT TZTU¨NFT
XFC PV MFT HSBOET S©TFBVY EV GVUVS

 NJDSPTDPQJRVF 	BV OJWFBV E۝VOF NBDIJOF FU EF TPO TZTU¨NF E۝FYQMPJUBUJPO
 PV
JOUFSN©EJBJSF 	OPUBNNFOU BWFD MFT FTTBJNT EF ESPOFT PV MFT W©IJDVMFT JOUFMMJHFOUT
�

6OF QBSUJDVMBSJU© EF M۝©RVJQF 1SPHSFTT FTU RV۝FMMF S©BMJTF VOF SFDIFSDIF ੗OBMJT©F EBOT MF TFOT P¹ M۝PCKFDUJG
QSJODJQBM FTU MB NJTF FO PFVWSF EF TZTU¨NFT FO DPOEJUJPOT S©FMMFT� $FU PCKFDUJG O©DFTTJUF CJFO TPVWFOU
 BV EFM 
EFT BTQFDUT UI©PSJRVFT
 M۝FYQMPJUBUJPO E۝VOF E©NBSDIF TDJFOUJ੗RVF JODMVBOU EFT N©UIPEPMPHJFT EF TJNVMBUJPO

E۝©NVMBUJPO
 EF UFTU
 FU NªNF E۝©WBMVBUJPO FO DPOEJUJPOT S©FMMFT� $FMB O©DFTTJUF BVTTJ EF T۝BQQVZFS TVS EFT EPNBJOFT
BQQMJDBUJGT 	EJ੖VTJPO WJE©P   MB EFNBOEF PV FO EJSFDU
 BQQMJDBUJPOT F$PNNFSDF
 TZTU¨NFT EF TVSWFJMMBODF B©SJFO

USBOTQPSU JOUFMMJHFOU
 FUD�
 S©W©MBOU MFT QSPCM©NBUJRVFT DJCM©FT�

"V E©CVU EF MB Q©SJPEF EF M۝©WBMVBUJPO
 M۝©RVJQF 1SPHSFTT ©UBJU DPNQPT©F EF USPJT UI¨NFT � $0.&5 	$POWFSHFODF
FU 0QUJNJTBUJPO EFT .FEJB FU EFT S&TFBVY EF 5©M©DPNT

 .64& 	.PCJMJU©
 6CJRVJU©
 4©DVSJU©
 FU 4& 	(©OJF -PHJDJFM
�
1FOEBOU MB Q©SJPEF EF M۝©WBMVBUJPO JM T۝FTU BW©S© RVF MFT UI©NBUJRVFT EV UI¨NF .64& QPVWBJFOU T۝JOU©HSFS BJT©NFOU
EBOT MF UI¨NF $0.&5� *M B EPOD ©U© E©DJE© EF GVTJPOOFS MFT UI¨NFT .64& FU $0.&5�

����� &þFDUJGT FU NPZFOT

-۝©RVJQF 1SPHSFTT FTU MB QMVT QFUJUF ©RVJQF EV -B#3* 	EF �   � DIFSDIFVST FO ©RVJWBMFOU UFNQT QMFJO
� 4PO
SBUJP .$'�13 FTU US¨T ©RVJMJCS© HS¢DF OPUBNNFOU   M۝BSSJW© EF OPVWFBVY .$' EVSBOU MB Q©SJPEF� 4J MF OPNCSF EF

���
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QPTU�EPD B EJNJOV© QFOEBOU MB Q©SJPEF QPVS BSSJWFS   � FO ੗O EF Q©SJPEF
 MF OPNCSF EF EPDUPSBOUT FTU RVBOU   MVJ
US¨T TUBCMF� /PUPOT EF QMVT RVF
 QBSNJT MFT .$'
 M۝©RVJQF DPNQUF � )%3� &O੗O
 EFQVJT MB ੗O EF MB Q©SJPEF
 M۝©RVJQF
DPNQUF VO $3 $/34� -F UBCMFBV TVJWBOU QS©TFOUF MFT F੖FDUJGT EF M۝©RVJQF TVS UPVUF MB Q©SJPEF�

5BCMFBV ��� � $IFSDIFVST FU &�$ EF MÔ¦RVJQF 1SPHSBNNBUJPO
 3¦TFBVY FU 4ZTU¥NFT

���� ���� ���� ���� ���� ����
.$' � � � � � �
$3 � � � � � �
13 � � � � � �
%3 � � � � � �
1PTU�EPDUPSBOU	F
T � � � � � �
%PDUPSBOU	F
T �� �� �� �� �� ��
"VUSFT
 EPOU ¦N¦SJUFT � � � � � �

-۝©RVJQF 1SPHSBNNBUJPO
 3©TFBVY FU 4ZTU¨NFT B BDUVFMMFNFOU � .$' PV $3 IBCJMJU©T�

-F UBCMFBV TVJWBOU EPOOF MFT DPOUSBUT EF M۝©RVJQF 	JM FTU SBQQFM© EBOT M۝BOOFYF �
�

5BCMFBV ��� � $POUSBUT EF MÔ¦RVJQF 1SPHSBNNBUJPO
 3¦TFBVY FU 4ZTU¥NFT
 FO Lá
���� ���� ���� ���� ���� ���� 5PUBM

*OUFSOBUJPOBM

EPOU &VSPQF

�� �� � � ��� � ���

/BUJPOBM ��� � � ��� �� �� ���
3¦HJPOBM � � � ��� ��� � ���
*OEVTUSJF �� �� ��� � �� � ���

.POUBOU UPUBM EFT DPOUSBUT QPVS M۝©RVJQF 1SPHSBNNBUJPO
 3©TFBVY FU 4ZTU¨NFT � ���� Lܒ�

����� 1PMJUJRVF TDJFOUJÿRVF

-۝©RVJQF 1SPHSFTT FTU MB QMVT KFVOF ©RVJQF EV -B#3*� -FT UI©NBUJRVFT EF SFDIFSDIF RV۝FMMF DJCMF TPOU SFMBUJWFNFOU
S©DFOUFT QPVS MF MBCPSBUPJSF� -۝PCKFDUJG QSJODJQBM QPVS MB Q©SJPEF E۝©WBMVBUJPO ©UBJU EPOD EF QPSUFS DFT UI©NBUJRVFT
FO GBJTBOU MFWJFS TVS MFT DPMMBCPSBUJPOT EF M۝©RVJQF 	BVTTJ CJFO BDBE©NJRVFT RV۝JOEVTUSJFMMFT
 FU EF NFOFS VOF
QSPEVDUJPO TDJFOUJ੗RVF EF IBVUF RVBMJU© B੗O E۝BQQPSUFS VOF WJTJCJMJU© GPSUF   M۝©RVJQF� 1PVS NFOFS   CJFO DFU PCKFDUJG
M۝©RVJQF 1SPHSFTT B E©DJE© EF NFOFS VOF QPMJUJRVF TDJFOUJ੗RVF WJTBOU   DJCMFS EFT DPOG©SFODFT FU EFT KPVSOBVY EF
QSFNJFS QMBO
 BJOTJ RV۝  SFOGPSDFS TFT DPMMBCPSBUJPOT OBUJPOBMFT FU JOUFSOBUJPOBMFT�

%F QMVT
 JM FTU   OPUFS RVF M۝©RVJQF B QSJT TPJO EF TVJWSF MFT EFVY SFDPNNBOEBUJPOT GPSNBMJT©FT MPST EF MB
QS©D©EFOUF ©WBMVBUJPO )$&3&4 �

ۘ ۠M۝©RVJQF EFWSB BN©MJPSFS MFT DPMMBCPSBUJPOT JOUFSOFT
 BVTTJ CJFO FOUSF MFT UI¨NFT EF M۝©RVJQF RV۝BWFD MFT
BVUSFT ©RVJQFT EV -B#3*
 B੗O EF SFOGPSDFS MB DPI©SFODF EF TFT BDUJWJU©Tۡ � -۝©RVJQF B BVHNFOU© MFT JOUFSBDUJPOT
FOUSF TFT NFNCSFT� $FMB T۝FTU DPODS©UJT© FO QPSUBOU M۝BOJNBUJPO TDJFOUJ੗RVF BV OJWFBV EF M۝©RVJQF FU OPO
QMVT BV OJWFBV EFT UI¨NFT� -PST EF MB Q©SJPEF E۝©WBMVBUJPO EFVY UI¨TFT POU ©U© DP�EJSJH©FT QBS EFT NFNCSFT
EF M۝©RVJQF BQQBSUFOBOU   EFT UI¨NFT EJ੖©SFOUT 	UI¨TF EF .PVCBSBL ;PVSF FU EF 4JNPO %B 4JMWB
�

��� �� #JMBO
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ۘ ۠-B DPMMBCPSBUJPO JOUFSOBUJPOBMF BV�EFM  EF M۝&VSPQF EFWSB ªUSF BVHNFOU©F QPVS DPOGPSUFS MB QPSU©F JOUFS�
OBUJPOBMF EFT S©TVMUBUT�ۡ � -۝©RVJQF B BVHNFOU© TFT DPMMBCPSBUJPOT JOUFSOBUJPOBMFT� 1MVTJFVST DIFSDIFVST
JOUFSOBUJPOOBVY POU ©U© JOWJU©   F੖FDUVFS EFT T©KPVST SFDIFSDIF EBOT M۝©RVJQF 	5VOJTJF
 4©O©HBM
 4JOHBQPVS

$IJOF
 $BOBEB
 #VSLJOB�'BTP � D�G� BOOFYF �
�

��� 1S¦TFOUBUJPO EF MÔ¦DPTZTU¥NF SFDIFSDIF EF MÔ¦RVJQF

%۝VO QPJOU EF WVF JOTUJUVUJPOFM
 'SBODJOF ,SJFG ©UBJU DP�EJSFDUSJDF EV -B#3*
 5PV੗L "INFE ©UBJU EJSFDUFVS EF MB
SFDIFSDIF EF M۝&/4&*3#�."5.&$"
 9BWJFS #MBOD ©UBJU NFNCSF EV CVSFBV EV (%3�(1- EV $/34 FU %BNJFO
.BHPOJ ©UBJU NFNCSF EV DPOTFJM E۝BENJOJTUSBUJPO FU BEKPJOU FO DIBSHF EF MB SFDIFSDIF EF MB 4*'� %۝VO QPJOU EF
WVF JOEVTUSJFM
 M۝JOU©HSBUJPO EF M۝©RVJQF EBOT TPO ©DPTZTU¨NF T۝JMMVTUSF QSJODJQBMFNFOU QBS MFT � UI¨TFT $*'3&
QPSU©FT EVSBOU MB Q©SJPEF� %۝VO QPJOU EFT SFMBUJPOT JOUFSOBUJPOBMFT
 M۝©RVJQF B E©WFMPQQ© QMVTJFVST DPMMBCPSBUJPOT
OPUBNNFOU BWFD #FJIBOH 6OJWFSTJUZ 	$IJOF

 8BUFSMPP 6OJWFSTJUZ 	$BOBEB

 645)# 	"MH©SJF
 67JD 	$BOBEB
 FU
M۝6OJWFSTJU© EF -VYFNCPVSH 	D�G� BOOFYF �
�

��� 1SPEVJUT FU BDUJWJU¦T EF MB SFDIFSDIF

����� #JMBO TDJFOUJÿRVF

-F CJMBO TDJFOUJ੗RVF TVS MB Q©SJPEF EF M۝©WBMVBUJPO FTU US¨T QPTJUJG �

ۘ M۝©RVJQF B PCUFOV E۝FYDFMMFOUT S©TVMUBUT RVJ POU EPOO© MJFV   MB QVCMJDBUJPO EF �� BSUJDMFT EF KPVSOBVY DMBTT©T
2� 	FOWJSPO ��� EFT BSUJDMFT EF KPVSOBVY QVCMJ©T QBS MFT NFNCSFT EF M۝©RVJQF
 BJOTJ RVF �� BSUJDMFT EF
DPOG©SFODFT DMBTT©FT "� PV " 	FOWJSPO ��� EFT BSUJDMFT EF DPOG©SFODFT QVCMJ©FT QBS MFT NFNCSFT EF M۝©RVJQF
 �

ۘ M۝©RVJQF B SFOGPSD© TFT DPMMBCPSBUJPOT TDJFOUJ੗RVFT DF RVJ T۝JMMVTUSF OPUBNNFOU QBS MB QBSUJDJQBUJPO   ��
QSPKFUT DPMMBCPSBUJGT 	&VSPQF
 "/3
 $*'3&
 3©HJPO
 BJOTJ RV۝  M۝JOWJUBUJPO EF �� DIFSDIFVST ©USBOHFST TVS MB
Q©SJPEF �

ۘ FO UFSNFT EF SFDPOOBJTTBODF
 M۝©RVJQF DPNQUF VO NFNCSF KVOJPS *6' ��������� �
ۘ FO UFSNFT EF E©WFMPQQFNFOU MPHJDJFM FU EF USBOTGFSU
 M۝©RVJQF B S©BMJT© � MPHJDJFMT FU B GPOE© � OPVWFMMF TUBSUVQ

	1SPNZ[F � D�G� "OOFYF �
 TVS MB CBTF EF TFT S©TVMUBUT EF SFDIFSDIF 	/'$�*OUFSBDUJWF BZBOU ©U© DS©©F   MB ੗O
EF Q©SJPEF E۝©WBMVBUJPO QS©D©EFOUF
�

����� 'BJUT NBSRVBOUT

-۝©RVJQF TPVIBJUF NF॒SF FO BWBOU MFT USBWBVY TVJWBOUT RVJ FYQSJNFOU MB SJDIFTTF EFT SFDIFSDIFT F੖FDUV©FT
QFOEBOU MB Q©SJPEF EF M۝©WBMVBUJPO �

ۘ M۝PQUJNJTBUJPO FU MF DPOUS´MF EFT FOWJSPOOFNFOUT S©TFBVY WJSUVFMT �
ۘ M۝BEBQUBUJPO FU MF QBTTBHF   M۝©DIFMMF EFT TFSWJDFT N©EJBT FO GPODUJPO EFT VUJMJTBUFVST FU EV DPOUFYUF �
ۘ MB NPCJMJU© EFT TZTU¨NFT BVUPOPNFT DPNNVOJDBOUT �
ۘ MB T©DVSJU© FU MF SFTQFDU EF MB WJF QSJW©F EFT TZTU¨NFT JOGPSNBUJRVFT EJTUSJCV©T �
ۘ MB EVQMJDBUJPO FU MB S©QMJDBUJPO E۝BSUFGBDUT MPHJDJFMT FO NBJOUFOBODF MPHJDJFMMF�

$IBQJUSF �� 1SPHSBNNBUJPO
 3¦TFBVY FU 4ZTU¥NFT ���
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0QUJNJTBUJPO FU DPOUS±MF EFT FOWJSPOOFNFOUT S¦TFBVY WJSUVFMT � -B DPODFQUJPO
 MB HFTUJPO FU MF E©QMPJFNFOU EF
TFSWJDFT S©TFBV EF NBOJ¨SF ੘FYJCMF
 BVUPNBUJT©F FU JOE©QFOEBOUF EV NBU©SJFM FU EFT GPVSOJTTFVST TPOU EFT FOKFVY
NBKFVST EBOT MF EPNBJOF EFT S©TFBVY JOGPSNBUJRVFT� 1MVTJFVST BQQSPDIFT DJCMBOU DFT FOKFVY POU E۝BJMMFVST ©U©
QSPQPT©FT <��
 ��
 ��> FU POU NFO©   M۝©WPMVUJPO EFT S©TFBVY WFST EFT S©TFBVY QSPHSBNNBCMFT FU WJSUVFMT HS¢DF
  M۝©NFSHFODF EFT BQQSPDIFT EF WJSUVBMJTBUJPO EFT GPODUJPOT S©TFBV 	/'7
 FU BV DPOUS´MF EV S©TFBV QBS MPHJDJFMT
	4PॏXBSF %F੗OFE /FUXPSLJOH
� .BMHS© DFMB
 DF॒F ©WPMVUJPO TPVM¨WF VO FOTFNCMF EF E©੗T MJ©T BV E©QMPJFNFOU FU  
M۝FYQMPJUBUJPO EF TFSWJDFT EBOT VOF JOGSBTUSVDUVSF WJSUVFMMF FU QSPHSBNNBCMF
 UFMT RVF M۝PSDIFTUSBUJPO FU MB HFTUJPO
Fਖ਼DBDF EF GPODUJPOT WJSUVFMMFT
 MB GPVSOJUVSF EF MB S©TJMJFODF EFT TFSWJDFT
 MF DPOUS´MF EF MB RVBMJU© EF TFSWJDF 	2P4


M۝BQQSPWJTJPOOFNFOU EFT SFTTPVSDFT
 FUD�

%BOT M۝©RVJQF
 MFT USBWBVY EF SFDIFSDIF EBOT DF EPNBJOF POU BMPST WJT©   ©UVEJFS MB QSPCM©NBUJRVF EV QMBDFNFOU
FU EV DIB®OBHF EFT GPODUJPOOBMJU©T S©TFBVY WJSUVFMMFT BQQFM©FT 7/' 	7JSUVBM /FUXPSL 'VODUJPO
 FO UFOBOU DPNQUF
EF DFSUBJOFT FYJHFODFT EF TFSWJDF UFMMFT RVF MF E©MBJ EF CPVU�FO�CPVU
 MB EJTQPOJCJMJU© EV TFSWJDF PV FODPSF MB
DPOTPNNBUJPO E۝©OFSHJF� 6O FOTFNCMF E۝BMHPSJUINFT FU EF N©DBOJTNFT QFSNF॒BOU M۝PQUJNJTBUJPO EV E©QMPJFNFOU
EFT TFSWJDFT B ©U© QSPQPT©� 1MVT QS©DJT©NFOU
 VO N©DBOJTNF E۝PSEPOOBODFNFOU EFT GPODUJPOT 7/' B ©U© QSPQPT©
<��>
 BJOTJ RV۝VO NPE¨MF E۝PQUJNJTBUJPO DPVQM©   VO BMHPSJUINF EF QMBDFNFOU FU EF DIB®OBHF EF 7/' EPOU M۝PCKFDUJG
FTU EF NJOJNJTFS MF E©MBJ EF CPVU�FO�CPVU QPVS TBUJTGBJSF MFT FYJHFODFT EFT BQQMJDBUJPOT UFNQT�S©FM <�>� "V E©M 
M۝©RVJQF B QSPQPT© VO N©DBOJTNF EF QMBDFNFOU FU EF DIB®OBHF EF 7/' QPVS HBSBOUJS VO OJWFBV QS©E©੗OJ EF
EJTQPOJCJMJU© FU EF S©TJMJFODF <�>� -۝PCKFDUJG FTU EF GPVSOJS VOF DIB®OF S©TJMJFOUF EF TFSWJDFT HS¢DF   M۝PQUJNJTBUJPO EFT
QBSBN¨USFT EV TDI©NB EF QSPUFDUJPO 	PQUJNJTBUJPO EFT JOTUBODFT 7/' FO UFSNFT EF OPNCSF
 EF UZQF
 E۝FNQMBDFNFOU
FU EF UBJMMF
 O©DFTTBJSFT QPVS B॒FJOESF VO OJWFBV EF EJTQPOJCJMJU© EPOO©F FO E©QJU EFT E©GBJMMBODFT EV S©TFBV�
$FT USBWBVY EF SFDIFSDIF POU ©U© ©UFOEVT WFST M۝PQUJNJTBUJPO EFT N©DBOJTNFT EF 2P4 EBOT MFT FOWJSPOOFNFOUT  
DPOUSBJOUFT UFMT RVF MFT TBOT ੗M<��>
 MFT S©TFBVY EF DBQUFVST 	*P5
 <��> FU MFT S©TFBVY TBUFMMJUFT<�>�

$FT USBWBVY EF SFDIFSDIF POU QFSNJT ©HBMFNFOU EF NPOUSFS RVF M۝JOU©HSBUJPO EF MB UFDIOPMPHJF 4%/ QPVWBJU
QFSNF॒SF VOF EJTT©NJOBUJPO H©PHSBQIJRVF Fਖ਼DBDF FU T©DVSJT©F EF EPOO©FT EBOT VO FOWJSPOOFNFOU W©IJDVMBJSF� &O
F੖FU
 MB E©੗OJUJPO EF [POFT H©PHSBQIJRVFT EF EJTUSJCVUJPO EF EPOO©FT EBOT VO FOWJSPOOFNFOU 4%/ O۝BZBOU QBT ©U©
DPOTJE©S©F KVTRV۝JDJ
 MFT ©WBMVBUJPOT NFO©FT EBOT MF DBESF E۝FYQ©SJNFOUBUJPOT POU QFSNJT EF E©NPOUSFS MB ੘FYJCJMJU©
EF DF॒F BQQSPDIF FU MF GBJCMF TVSDP»U EF DPNNVOJDBUJPO DPNQBS©   M۝FYJTUBOU� 1BS MB TVJUF
 M۝©RVJQF B E©੗OJ FU
JNQM©NFOU© VOF BQQSPDIF CBT©F TVS EFT NBDIJOFT E۝©UBU QFSNF॒BOU EF MJNJUFS MFT ©DIBOHFT FOUSF DPOUS´MFVST 4%/
FU ©RVJQFNFOUT S©TFBV <��>� -۝©WBMVBUJPO EF DF॒F BQQSPDIF
 FO DPNQBSBJTPO BWFD MFT TPMVUJPOT FYJTUBOUFT
 UFOE  
DPO੗SNFS MFT C©O©੗DFT EF DF॒F BQQSPDIF FO UFSNFT EF MBUFODF FU EF TVSDP»U EF DPNNVOJDBUJPO� 1PVS ੗OJS
 M۝©RVJQF
B E©੗OJ FU JNQM©NFOU© VO N©DBOJTNF E۝BVUIFOUJ੗DBUJPO FU EF DPOUS´MF E۝BDD¨T EFT OēVET 4%�*E7 QFSNF॒BOU VO
QBTTBHF   M۝©DIFMMF QMVT JNQPSUBOU RVF MFT TPMVUJPOT FYJTUBOUFT�

$FT USBWBVY SFQS©TFOUFOU VO GBJU NBSRVBOU QPVS M۝©RVJQF
 B॒FTU© QBS MFT QVCMJDBUJPOT
 FU QFSNF॒FOU EF NFTVSFS
M۝JNQBDU RV۝B M۝©RVJQF EBOT MF EPNBJOF EFT S©TFBVY JOGPSNBUJRVFT�

"EBQUBUJPO FU QBTTBHF � MÔ¦DIFMMF EFT TFSWJDFT N¦EJBT FO GPODUJPO EFT VUJMJTBUFVST FU EV DPOUFYUF � -B WJE©P
SFQS©TFOUF MB QSFNJ¨SF TPVSDF EF USB੗D TVS *OUFSOFU
 BWFD VO WPMVNF RVJ WB EPVCMFS E۝JDJ ���� QPVS B॒FJOESF QMVT
EF ��� EFT EPOO©FT UPUBMFT ©DIBOH©FT 	TPVSDF � $*4$0 7/* $PNQMFUF 'PSFDBTU 6QEBUF
� -B EJ੖VTJPO WJE©P TF
NBU©SJBMJTF TVS QMVTJFVST BQQMJDBUJPOT BMMBOU EF MB WJE©P   MB EFNBOEF BVY USBOTNJTTJPOT ۠MJWF 
ۡ FO QBTTBOU QBS MB
WJE©PDPOG©SFODF� 'BDF   DF॒F DSPJTTBODF QI©OPN©OBMF
   MB GPJT EV E©CJU EFNBOE©
 EF MB RVBMJU© FU EV WPMVNF EFT
DPOUFOVT QSPQPT©T
 MFT QSPCM©NBUJRVFT EF TUBCJMJU© FU EF DP»UT MJ©T   MB EJ੖VTJPO TF NVMUJQMJFOU� -۝PCKFDUJG QSJNPSEJBM
FTU EF S©VTTJS   GPVSOJS VOF RVBMJU© E۝FYQ©SJFODF TVਖ਼TBOUF   DIBRVF VUJMJTBUFVS QPVS VO DP»U PQUJNJT©� 1PVS DFMB

M۝©RVJQF T۝FTU B॒FM©F   SFMFWFS MFT DIBMMFOHFT 	�
 E۝BEBQUBUJPO EV ੘VY FU 	�
 EF QBTTBHF   M۝©DIFMMF
 EBOT MF DBESF
BQQMJDBUJG EV TUSFBNJOH WJE©P 	MJWF PV 70%
 FU EBOT DFMVJ EFT DPNNVOJDBUJPOT N©EJB 	BVEJP� FU WJE©P�DPOG©SFODFT
�

��� �� #JMBO
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%BOT MF DBESF EV TUSFBNJOH WJE©P
 M۝©RVJQF B NJT BV QPJOU VOF TPMVUJPO EF EJ੖VTJPO WJE©P QFSNF॒BOU EF EJTUSJCVFS
VOF RVBMJU© PQUJNBMF   DIBRVF VUJMJTBUFVS FU E۝BCTPSCFS MFT GPSUT QJDT E۝BVEJFODF
 UPVU FO E©DIBSHFBOU MFT TFSWFVST <�>�
-B TPMVUJPO FTU FO UPUBMF DPNQBUJCJMJU© BWFD MFT TUBOEBSET BDUVFMT FU BQQPSUF EFVY CSJRVFT TVQQM©NFOUBJSFT
 M۝VOF
CBT©F QBJS� �QBJS
 GBDJMJUBOU MF QBTTBHF   M۝©DIFMMF FU MB S©EVDUJPO EFT DP»UT
 FU M۝BVUSF PSJFOU©F BHS©HBUJPO EF ੘VY
NVMUJQMFT   EFT ੗OT E۝BEEJUJWJU© EF MB RVBMJU©
 JOOPWBUJPO BZBOU SF§V QMVTJFVST QSJY BV TFJO EF MB DPNNVOBVU© <��
 �

�>� 6OF T©SJF E۝BMHPSJUINFT EF QSJTFT EF E©DJTJPO B ©U© ©MBCPS©F QPVS GBJSF GPODUJPOOFS FU DP�FYJTUFS WFSUVFVTFNFOU
DFT EFVY ©WPMVUJPOT� -FT S©TVMUBUT
 BV USBWFST E۝VOF MBSHF ©WBMVBUJPO FO DPOEJUJPOT S©FMMFT
 NPOUSFOU VO HBJO
TVCTUBOUJFM WJT� �WJT EF M۝FYJTUBOU TVS MB DBQBDJU© EF QBTTFS   M۝©DIFMMF FU TVS MB RVBMJU© E©MJWS©F   DIBRVF VUJMJTBUFVS
<�
 �>� %BOT MF DBESF EFT U©M©DPOG©SFODFT FOUSF QMVTJFVST QBSUJDJQBOUT
 M۝©RVJQF B E©੗OJ VO NPE¨MF FYQMPJUBOU MF
QBSBEJHNF EFT S©TFBVY MPHJDJFMT
 FO DPNCJOBOU MB EJ੖VTJPO NVMUJQPJOU FU MF QMBDFNFOU EF GPODUJPOT E۝BEBQUBUJPO FO
DēVS EF S©TFBV B੗O EF S©BMJTFS E۝JNQPSUBOUFT ©DPOPNJFT EF CBOEF QBTTBOUF� "V USBWFST EF M۝©MBCPSBUJPO EF EFVY
BMHPSJUINFT EF DS©BUJPO E۝BSCSFT EF EJ੖VTJPO NVMUJQPJOU
 M۝©RVJQF B NPOUS© RVF MFT BMHPSJUINFT QSPQPT©T TPOU QMVT
©DPOPNFT FO CBOEF QBTTBOUF RVF MFT BMHPSJUINFT EF U©M©DPOG©SFODFT FYJTUBOUT 	F�H�
 TFSWFVS DFOUSBM
 NVMUJQPJOU
BQQMJDBUJ৐
� "V�E©M 
 M۝©RVJQF B DPO§V EFT BMHPSJUINFT EZOBNJRVFT RVJ DBMDVMFOU EF NBOJ¨SF PQUJNBMF MFT S¨HMFT EF
USBOTDPEBHF EF ੘VY TBOT SFDBMDVMFS MFT BSCSFT EF EJ੖VTJPO NVMUJQPJOU RVBOE DFMB FTU QPTTJCMF
 ©WJUBOU BJOTJ EFT
DP»UT EF DBMDVM OPO O©HMJHFBCMFT <��
 ��>�

$FT USBWBVY SFQS©TFOUFOU VO GBJU NBSRVBOU QPVS M۝©RVJQF TVS VO EPNBJOF TDJFOUJ੗RVF EPOU MFT USBWBVY BWBJFOU
E©NBSS© MPST EF MB QS©D©EFOUF ©WBMVBUJPO� -FT S©TVMUBUT PCUFOVT B॒FTUFOU EF MB WPMPOU© RV۝B M۝©RVJQF EF S©BMJTFS VOF
SFDIFSDIF ੗OBMJT©F FO DPMMBCPSBUJPO BWFD EFT BDUFVST JOEVTUSJFMT 	E©NPOTUSBUJPO QSJN©F BV $&4 EF -BT 7FHBT � D�G�
BOOFYF � 
�

.PCJMJU¦ EFT TZTU¥NFT BVUPOPNFT DPNNVOJDBOUT � -B NPCJMJU© FTU VO FOKFV JNQPSUBOU EFT TZTU¨NFT BVUPOPNFT
FU QMVT QBSUJDVMJ¨SFNFOU EFT ESPOFT B©SJFOT RVJ ©WPMVFOU EBOT EFT FOWJSPOOFNFOU �% GPSUFNFOU EZOBNJRVFT�
-FT QSPCM©NBUJRVFT MJ©FT   MB NPCJMJU© TPOU OPNCSFVTFT� &MMFT WJFOOFOU UPVU E۝BCPSE EF MB QFSDFQUJPO RV۝POU
MFT TZTU¨NFT BVUPOPNFT EF MFVS FOWJSPOOFNFOU� &O F੖FU
 DIBRVF TZTU¨NF BOBMZTF TPO FOWJSPOOFNFOU   M۝BJEF
EF DBQUFVST 	SBEBS
 MJEBS
 DBN©SB
 FUD�
 FU S©BMJTF BMPST EFT BQQSPYJNBUJPOT QPVS DPOTUSVJSF VOF SFQS©TFOUBUJPO
EF DFMVJ�DJ� $FT BQQSPYJNBUJPOT QFVWFOU DPOUFOJS EFT FSSFVST RVJ WPOU JNQBDUFS TB TUSBU©HJF EF NPCJMJU©� -FT
QSPCM©NBUJRVFT MJ©FT   MB NPCJMJU© WJFOOFOU BVTTJ EF MB DPNQMFYJU© EF M۝FOWJSPOOFNFOU EBOT MFRVFM MFT TZTU¨NFT
©WPMVFOU� $FT FOWJSPOOFNFOUT TPOU CJFO TPVWFOU JOJUJBMFNFOU JODPOOVT 	JMT EPJWFOU EPOD ªUSF E©DPVWFSUT FO UFNQT
S©FM
 FU GPSUFNFOU EZOBNJRVFT DBS JMT QFVWFOU I©CFSHFS E۝BVUSFT FOUJU©T RVJ FMMFT BVTTJ TPOU BVUPOPNFT� &O੗O
 EBOT
DFSUBJOT DPOUFYUFT
 JM GBVU BVTTJ DPOTJE©SFS MB QS©TFODF E۝BEWFSTBJSFT PV E۝FOOFNJT EPOU M۝PCKFDUJG FTU EF QS©EJSF
FU�PV QFSUVSCFS MB NPCJMJU© 	TUPQQFS VO TZTU¨NF BVUPOPNF
 MF E©SPVUFS
 FUD�
 PV NªNF EF E©USVJSF PV EF DBQUVSFS
MFT TZTU¨NFT BVUPOPNFT� %BOT DF EPNBJOF
 OPUSF ©RVJQF B DPOUSJCV© QMVT QBSUJDVMJ¨SFNFOU TVS MB DPODFQUJPO EF
NPE¨MFT EF NPCJMJU© SFQS©TFOUBOU EFT E©QMBDFNFOUT EF TZTU¨NFT BVUPOPNFT EBOT EFT FOWJSPOOFNFOUT DPNQMFYFT
UPVU FO QSFOBOU FO DPNQUF EFT PCKFDUJGT NVMUJQMFT 	J�F� TF SFOESF E۝VO QPJOU "   VO QPJOU # PV DPVWSJS VOF [POF
�
-FT NPE¨MFT EF NPCJMJU© E©WFMPQQ©T TPOU PSJHJOBVY DBS JMT DPNCJOFOU QMVTJFVST UI©PSJFT QFSNF॒BOU MB QSJTF FO
DPNQUF EF QMVTJFVST PCKFDUJGT� 3FQPTBOU QBS FYFNQMF TVS MFT BQQSPDIFT EF UZQF "OU $PMPOZ 0QUJNJTBUJPO 	"$0

FU TVS MFT DPODFQUT EF MB UI©PSJF EV DIBPT <��>
 JMT QFSNF॒FOU EF E©DSJSF
 EF WBMJEFS FU EF NF॒SF FO PFVWSF EFT
DPNQPSUFNFOUT OPO E©UFSNJOJTUFT RVJ TPOU OPUBNNFOU VUJMJT©T QPVS SFOESF JNQPTTJCMF MB QS©EJDUJPO EF USBKFDUPJSFT
EFT TZTU¨NFT BVUPOPNFT QBS EFT BEWFSTBJSFT� -۝©RVJQF B QSPQPT© QMVTJFVST NPE¨MFT EF NPCJMJU©
 FO NPOP ESPOFT
FU EBOT MF DBESF E۝FTTBJNT DPMMBCPSBUJGT BVUPOPNFT� &O PVUSF
 M۝©RVJQF B OPUBNNFOU E©WFMPQQ© VO NPE¨MF EF
DBMDVM EF USBKFDUPJSF PQUJNBMF 	BQQSPDIF NVMUJ�DSJU¨SFT
 E۝VO FTTBJN EF ESPOFT QPVS TF SFOESF E۝VO QPJOU "   VO
QPJOU # FO FOWJSPOOFNFOU TUBUJRVF NBJT JOJUJBMFNFOU JODPOOV <��>� $F NPE¨MF FYQMPJUF VO QBSUBHF E۝JOGPSNBUJPO
BV TFJO EF M۝FTTBJN EF TPSUF   PQUJNJTFS MFT USBKFDUPJSFT UPVU FO NBJOUFOBOU MB DPOOFDUJWJU© FOUSF MFT FOHJOT <��>�
$F NPE¨MF NPOUSF EF NFJMMFVST S©TVMUBUT QBS SBQQPSU BVY BQQSPDIFT QS©�FYJTUBOUFT� -۝©RVJQF B BVTTJ E©CVU© EFT
USBWBVY DPO§VT TVS VO NPE¨MF NBUI©NBUJRVF EF DBMDVM EF USBKFDUPJSF PQUJNBMF EF OBWJHBUJPO E۝VO ESPOF BV TFJO
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E۝VO FOWJSPOOFNFOU EZOBNJRVF JODPOOV <��>� $F NPE¨MF FYQMPJUF MB OPUJPO EF QPUFOUJFM GSBDUJPOOBJSF RVJ QFSNFU
EF QSFOESF FO DPNQUF MFT WBSJBUJPOT QBSBN©USJRVFT EFT FOHJOT
 S©QPOEBOU BJOTJ   MB QSPCM©NBUJRVF EF QFSUF EF
DFSUBJOT DBQUFVST�

$FT USBWBVY SFQS©TFOUFOU VO GBJU NBSRVBOU TVS VO EPNBJOF RVJ B UPVKPVST ©U© JNQPSUBOU QPVS M۝©RVJQF� -FT
S©TVMUBUT PCUFOVT POU ©U© QVCMJ©T EBOT MFT DPOG©SFODFT FU KPVSOBVY DPFVS EV EPNBJOF� *M GBVU BVTTJ TPVMJHOFS MFT
GPSUFT DPMMBCPSBUJPOT NFO©FT BWFD MFT BDUFVST JOEVTUSJFMT EV EPNBJOF 	य़BMFT FU %("

 BJOTJ RVF MB QBSUJDJQBUJPO  
EFT QSPKFUT FVSPQ©FOT 	QSPKFU "4*.65
�

4¦DVSJU¦ FU SFTQFDU EF MB WJF QSJW¦F � -FT TFSWJDFT CBT©T TVS MFT EPOO©FT UFMT RVF MFT TFSWJDFT EF TUPDLBHF EBOT MF
OVBHF 	F�H�
 "NB[PO 8FC 4FSWJDFT
 .JDSPTPॏ "[VSF

 MFT S©TFBVY TPDJBVY 	F�H�
 'BDFCPPL
 5XJ॒FS
 FU MFT TZTU¨NFT
EF SFDPNNBOEBUJPO PV EF WJE©P   MB EFNBOEF 	F�H�
 "NB[PO
 /FU੘JY
 POU DPOOV VOF BEPQUJPO SBQJEF BV DPVST
EFT EFSOJ¨SFT BOO©FT� 5PVT DFT TFSWJDFT TPOU SFOEVT QPTTJCMFT QBS MB EJTQPOJCJMJU© E۝VOF HSBOEF JOGSBTUSVDUVSF
JOGPSNBUJRVF NBTTJWFNFOU EJTUSJCV©F FU MB QPTTJCJMJU© EF DPMMFDUFS FU E۝BHS©HFS EF HSBOEFT RVBOUJU©T EF EPOO©FT TVS
MFT VUJMJTBUFVST
 MFVST FOWJSPOOFNFOUT FU MFVST PSHBOJTBUJPOT�

5PVUFGPJT
 M۝©NFSHFODF EF DFT TFSWJDFT TPVM¨WF EFVY HSBOEFT QS©PDDVQBUJPOT� -B QSFNJ¨SF FTU E۝PSESF UFDIOJRVF
FU DPODFSOF MF OPNCSF UPVKPVST DSPJTTBOU EF NFOBDFT DPOUSF MB WJF QSJW©F
 E۝B॒BRVFT FU EF GVJUFT EF EPOO©FT
PCTFSW©FT EBOT MFT QMBUFT�GPSNFT JOGPSNBUJRVFT EJTUSJCV©FT   HSBOEF ©DIFMMF� -B TFDPOEF FTU ©UIJRVF FU FTU MJ©F BVY
QS©PDDVQBUJPOT DSPJTTBOUFT EFT DJUPZFOT DPODFSOBOU MF SFTQFDU EF MFVST ESPJUT OVN©SJRVFT QFSTPOOFMT� -۝©RVJQF
T۝FTU JOU©SFTT©F   DFT QSPCM©NBUJRVFT EF T©DVSJU© FU EF SFTQFDU EF MB WJF QSJW©F EBOT EFVY EPNBJOFT BQQMJDBUJGT
EJ੖©SFOUT� -F QSFNJFS DPODFSOF MF QBSUBHF BV TFJO E۝VO HSPVQF E۝VUJMJTBUFVST EF DM©T DSZQUPHSBQIJRVFT QFSNF॒BOU
E۝BDD©EFS   EFT EPOO©FT DIJ੖S©FT TUPDL©FT EBOT MF OVBHF� -F TFDPOE QPSUF TVS MB EJ੖VTJPO EF WJE©P   MB EFNBOEF FU
QMVT QBSUJDVMJ¨SFNFOU M۝VUJMJTBUJPO EFT EJTQPTJUJGT QS©TFOUT EBOT MF S©TFBV QPVS BN©MJPSFS MB RVBMJU© E۝FYQ©SJFODF�

%BOT DIBDVO EF DFT EPNBJOFT
 M۝©RVJQF B QSPQPT© EFT TPMVUJPOT UFDIOJRVFT PSJHJOBMFT GBJTBOU MFWJFS TVS MFT
FOWJSPOOFNFOUT E۝FY©DVUJPO T©DVSJT©F EJTQPOJCMFT EFQVJT QFV EBOT UPVT MFT QSPDFTTFVST *OUFM 	4(9
� -FT S©TVMUBUT
PCUFOVT POU NPOUS© RVF M۝VUJMJTBUJPO EF 4(9 QFSNFU EF TJNQMJ੗FS MB DPNQMFYJU© EFT TZTU¨NFT EF DPOUS´MF E۝BDD¨T
DSZQUPHSBQIJRVFT
 MFT SFOEBOU Fਖ਼DBDFT NªNF FO QS©TFODF EF HSPVQF E۝VUJMJTBUFVST EF HSBOEF UBJMMF <��>� -۝©RVJQF B
©HBMFNFOU QSPQPT© VOF FYUFOTJPO Fਖ਼DBDF BVY TZTU¨NFT FYJTUBOUT EF EJ੖VTJPO EF DM©T EF DIJ੖SFNFOU QPVS QS©TFSWFS
M۝BOPOZNBU EFT NFNCSFT E۝VO HSPVQF E۝VUJMJTBUFVST <��>� %BOT MF EPNBJOF EF MB EJ੖VTJPO EF WJE©P   MB EFNBOEF

M۝©RVJQF B QSPQPT© VOF TPMVUJPO SFQPTBOU TVS M۝VUJMJTBUJPO EF 4(9 EBOT MFT QPTUFT DMJFOUT B੗O EF HBSBOUJS MB T©DVSJU©
EF CPVU FO CPVU EV DPOUFOV EJ੖VT© FU M۝JODBQBDJU© QPVS VO B॒BRVBOU PV VO VUJMJTBUFVS NBMWFJMMBOU EF S©W©MFS EFT
JOGPSNBUJPOT QFSTPOOFMMFT TVS VO VUJMJTBUFVS EV TZTU¨NF <��>�

$FT USBWBVY SFQS©TFOUFOU VO GBJU NBSRVBOU QPVS M۝©RVJQF TVS VO EPNBJOF RVJ FTU FO QMFJO ©NFSHFODF� -FT
S©TVMUBUT PCUFOVT POU ©U© QVCMJ©T EBOT MFT DPOG©SFODFT EF QSFNJFS QMBO� *M FTU BVTTJ JNQPSUBOU EF OPUFS RVF DFT
USBWBVY POU QFSNJT M۝©MBCPSBUJPO EF OPVWFMMFT DPMMBCPSBUJPOT JOEVTUSJFMMFT 	&OUSFQSJTF 4$*--& BWFD MB UI¨TF $*'3&
EF 4UFGBO $POUJV
 FU BDBE©NJRVFT 	6OJWFSTJU© EF /FVDI¢UFM
 6$ -PVWBJO
�

%VQMJDBUJPO FU S¦QMJDBUJPO EÔBSUFGBDUT MPHJDJFMT FO NBJOUFOBODF MPHJDJFMMF � -FT E©WFMPQQFVST EF TZTU¨NFT MPHJ�
DJFMT QSPD¨EFOU TPVWFOU   EFT DPQJFS�DPMMFS EF DPEF TPVSDF QPVS BKPVUFS EF OPVWFMMFT GPODUJPOOBMJU©T� $F॒F QSBUJRVF
FTU DPOUSPWFST©F DBS
 NªNF TJ FMMF QFSNFU QPUFOUJFMMFNFOU EFT HBJOT EF UFNQT
 FMMF QFVU BVTTJ DPNQMJRVFS GPSUFNFOU
MB NBJOUFOBODF� &O F੖FU
 TJ VO CVH TVSWJFOU EBOT VO NPSDFBV EF DPEF RVJ B ©U© DPQJ©
 JM GBVU BMPST DPSSJHFS UPVUFT
TFT DPQJFT� $F QI©OPN¨OF B ©U© ©UVEJ© JOUFOTJWFNFOU EBOT MF EPNBJOF EV H©OJF MPHJDJFM
 FU QMVTJFVST DFOUBJOFT
E۝BSUJDMFT POU E۝BJMMFVST ©U© QVCMJ©T TVS DF TVKFU� -۝©RVJQF T۝FTU JOU©SFTT©F   M۝PDDVSSFODF EF DF QI©OPN¨OF EBOT
MF DPEF TPVSDF NBJT BVTTJ EBOT EFT BSUFGBDUT BVUSFT RVF EV DPEF TPVSDF 	EPDVNFOUBUJPOT
 ੗DIJFST EF CVJME
 FUD�
�

��� �� #JMBO
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-۝PCKFDUJG B ©U© E۝©WBMVFS MFT QSBUJRVFT EF DPQJFS�DPMMFS FU EF QSPQPTFS EFT N©DBOJTNFT QFSNF॒BOU EF MFT NB®USJTFS
QPVS TJNQMJ੗FS MB NBJOUFOBODF MPHJDJFMMF�

%BOT VO QSFNJFS UFNQT
 M۝©RVJQF T۝FTU B॒BDI©F   BOBMZTFS MB NFJMMFVSF GB§PO EF QSPD©EFS   M۝BOBMZTF EFT
DPQJFS�DPMMFS EBOT MFT ©UVEFT FNQJSJRVFT� -۝©RVJQF B NPOUS© MFT CJBJT JNQPSUBOUT RVJ QPVWBJFOU QPSUFS TVS DFT
FOTFNCMFT FU B QSPQPT© EFT N©UIPEPMPHJFT QPVS Z GBJSF GBDF <��>� -۝©RVJQF B FOTVJUF ©UVEJ© MB QS©WBMFODF EFT
DPQJFS�DPMMFS EBOT USPJT UZQFT E۝BSUFGBDUT RVJ O۝BWBJFOU KBNBJT ©U© ©UVEJ©T BVQBSBWBOU � MFT EPDVNFOUBUJPOT E۝"1*

MFT ੗DIJFST EF E©QMPJFNFOU %PDLFS FU MFT ੗DIJFST EF TUZMFT $44 <��>� %BOT DFT USPJT UZQFT BSUFGBDUT
 VO WPMVNF
TJHOJ੗DBUJG EF DPQJFS�DPMMFS FYJTUFOU 	FOUSF �� FU ���� EFT JOTUSVDUJPOT
� -۝©RVJQF B NJT FO ©WJEFODF MFT SBJTPOT
TPVT�KBDFOUFT EF DFT DPQJFS�DPMMFS
 RVJ CJFO TPVWFOU TPOU TQ©DJ੗RVFT BVY BSUFGBDUT FU
 EF QMVT
 JO©WJUBCMFT� %F QMVT

MFT N©UIPEFT RVJ TPOU VUJMJT©FT EBOT QMVTJFVST QSPKFUT MPHJDJFMT QPVS MFT ©WJUFS POU ©U© QBTT©FT FO SFWV
 NF॒BOU FO
©WJEFODF MFVST QPJOUT GPSUT FU MFVST GBJCMFTTFT� %BOT MF DBESF EF $44
 M۝©RVJQF B QSPQPT© VO PVUJM RVJ QFSNFU EF MFT
DPSSJHFS BVUPNBUJRVFNFOU <��>�

$FT USBWBVY SFQS©TFOUFOU VO GBJU NBSRVBOU QPVS M۝©RVJQF DBS JMT SFQS©TFOUFOU EFT BWBOD©FT NBKFVSFT QBS SBQQPSU
  M۝©UBU EF M۝BSU
 DF RVJ FTU E۝BJMMFVST B॒FTU© QBS MFT OPNCSFVTFT QVCMJDBUJPOT EBOT MFT DPOG©SFODFT FU KPVSOBVY� %F
QMVT
 DFT USBWBVY POU ©U© S©BMJT©T FO DPMMBCPSBUJPO BWFD EFVY VOJWFSTJU©T JOUFSOBUJPOBMFT 	6OJWFSTJU© EV -VYFNCPVSH
FU 6OJWFSTJU© EF 4JOHBQPVS
� *MT JMMVTUSFOU MB QMBDF RV۝  M۝©RVJQF 1SPHSFTT EBOT MF EPNBJOF EV H©OJF MPHJDJFM�

"VUSFT USBWBVY � -۝©RVJQF B GBJU MF DIPJY EF NF॒SF FO BWBOU DFSUBJOT USBWBVY RVJ QS©TFOUFOU MFT EJ੖©SFOUT EPNBJOFT
DPVWFSUT FU RVJ JMMVTUSFOU MB RVBMJU© EFT DPOUSJCVUJPOT S©BMJT©FT� $FT USBWBVY
 FYQSJN©T TPVT GPSNF EF GBJUT NBSRVBOUT

OF EPJWFOU QBT NBTRVFS MFT OPNCSFVY BVUSFT USBWBVY UPVU BVTTJ FYDFMMFOUT RVJ TPOU S©BMJT©T OPUBNNFOU TVS
M۝PQUJNJTBUJPO EFT QSPUPDPMFT S©TFBVY <��>
 TVS MFT UFTUT MPHJDJFMT <��>
 TVS MFT JOUFSBDUJPOT EFT TZTU¨NFT XFC <��>

<�> PV FODPSF TVS MB #MPDL$IBJO <��>�

��� 0SHBOJTBUJPO FU WJF EF MÔ¦RVJQF

� MB ੗O EF MB EFSOJ¨SF ©WBMVBUJPO)$&3&4
 M۝©RVJQF ©UBJU DPOTUJUV©F EF USPJT UI¨NFT EF SFDIFSDIF � $0.&5
.64&
FU 4&� $IBRVF UI¨NF DJCMBJU VO EPNBJOF TDJFOUJ੗RVF QS©DJT FU ©UBJU SFTQPOTBCMF EF M۝PSHBOJTBUJPO EF M۝BOJNBUJPO
TDJFOUJ੗RVF EBOT DF EPNBJOF� -۝©RVJQF T۝PDDVQBJU BMPST EF MB HPVWFSOBODF H©O©SBMF
 FU BSCJUSBJU MFT QPMJUJRVFT
TDJFOUJ੗RVFT EFT UI¨NFT QPVS GBJSF VOF SFNPOU©F VOJRVF   MB EJSFDUJPO EV MBCPSBUPJSF 	WJB MF DPOTFJM TDJFOUJ੗RVF
�
'BJTBOU TVJUF BVY QS©DPOJTBUJPOT EF MB EFSOJ¨SF ©WBMVBUJPO
 M۝©RVJQF B TPVIBJU© BN©MJPSFS MFT DPMMBCPSBUJPOT JOUFSOFT
FOUSF TFT UI¨NFT� 1MVTJFVST QSPKFUT POU ©NFSH© FOUSF MFT NFNCSFT EFT UI¨NFT DF RVJ B BCPVUJ BV DP�FODBESFNFOU EF
EFVY UI¨TFT FOUSF MFT UI¨NFT� 3BQJEFNFOU
 HS¢DF BVY QSPKFUT DPNNVOT FU BVY UI¨TFT DPNNVOFT
 MFT NFNCSFT EF
M۝©RVJQF POU TPVIBJU© QPSUFS M۝BOJNBUJPO TDJFOUJ੗RVF BV OJWFBV EF M۝©RVJQF 	FU QMVT BV OJWFBV EFT UI¨NFT
� %FQVJT
MPST
 JM B ©U© E©DJE© E۝PSHBOJTFS VOF S©VOJPO NFOTVFMMF E۝©RVJQF EVSBOU MBRVFMMF TF E©SPVMF VO FYQPT© TDJFOUJ੗RVF
FO PVWFSUVSF EF TFTTJPO� %FWBOU MF TVDD¨T EF DF॒F OPVWFMMF PSHBOJTBUJPO
 JM B ©U© E©DJE© EF GBJSF EJTQBSB®USF MFT
UI¨NFT� %F QMVT
 B੗O EF TPVUFOJS M۝BOJNBUJPO TDJFOUJ੗RVF BVQS¨T EF OPT EPDUPSBOUT
 VO T©NJOBJSF RVJ MFVS FTU E©EJ©
B ©U© NJT FO QMBDF� $F T©NJOBJSF TF E©SPVMF EFVY GPJT QBS NPJT� *M FTU QPSU© QBS MFT EPDUPSBOUT RVJ PSHBOJTFOU MFVST
QS©TFOUBUJPOT FU MFVST BOJNBUJPOT� -FT QFSNBOFOUT QBSUJDJQFOU BDUJWFNFOU   DF T©NJOBJSF�
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FU EF EJTQPTFS EF SFMBUJPOT ©USPJUFT BWFD M۝FOWJSPOOFNFOU JOEVTUSJFM ©WPMVBOU EBOT MFT EPNBJOFT EF SFDIFSDIF
USBJU©T� $FMB QFSNFU   M۝©RVJQF E۝FOUSFUFOJS EF GPSUFT DPMMBCPSBUJPOT BWFD EFT QBSUFOBJSFT BDBE©NJRVF FU JOEVTUSJFMT

DPMMBCPSBUJPOT RVJ TPOU EFWFOVFT O©DFTTBJSFT QPVS F੖FDUVFS VOF SFDIFSDIF EF RVBMJU©�

-B GBJCMFTTF QSJODJQBMF EF M۝©RVJQF S©TJEF EBOT TB UBJMMF FU EBOT MFT EJ੖©SFOUFT DIBSHFT QPSU©FT QBS TFT NFNCSFT�
-۝©RVJQF
 UFMMF RV۝FMMF FTU EJNFOTJPOO©F BVKPVSE۝IVJ
 QFJOF   QPVWPJS USBJUFS MFT QSPCM©NBUJRVFT EF SFDIFSDIF RV۝FMMF
TPVIBJUFSBJU BESFTTFS� $F॒F GBJCMFTTF TF WPJU BVTTJ TVS MF UBVY E۝FODBESFNFOU EF TFT NFNCSFT 	QSFTRVF   TBUVSBUJPO
�

-۝©RVJQF FTU QMVT RVF NPUFVS QPVS JOJUJFS EF OPVWFMMFT DPMMBCPSBUJPOT BWFD E۝BVUSFT ©RVJQFT EF SFDIFSDIF
	OPUBNNFOU TVS MFT UI¨NFT EF MB T©DVSJU© FU EF MB QFSGPSNBODF EFT TZTU¨NFT JOGPSNBUJRVFT
� -B DS©BUJPO EF
MBCPSBUPJSF DPNNVOT RVF DFMB TPJU BWFD EFT JOEVTUSJFMT PV E۝BVUSFT ©RVJQFT QPVSSBJU P੖SJS   M۝©RVJQF EF OPVWFMMFT
QFSTQFDUJWF UPVU FO HBSBOUJTTBOU VOF DFSUBJOF TUBCJMJU©�

1PVS BVUBOU
 MF SJTRVF NBKFVS RVJ Q¨TF TVS M۝©RVJQF WJFOU EV NPEF EF ੗OBODFNFOU EF TFT BDUJWJU©T EF SFDIFSDIF
RVJ FTU FTTFOUJFMMFNFOU CBT© TVS EFT BQQFMT   QSPKFUT� -۝©RVJQF E©QPTF EF OPNCSFVY QSPKFUT FU MFVS S©BMJTBUJPO
TFSBJU QMVT RVF EJਖ਼DJMF T۝JMT WFOBJFOU   ªUSF UPVT BDDFQU©T� " M۝JOWFSTF
 TJ QFV EF QSPKFUT ©UBJFOU BDDFQU©T
 M۝©RVJQF
NBORVFSBJU BMPST DSVFMMFNFOU EF NPZFOT�

��� 4USVDUVSBUJPO
 FþFDUJGT FU PSJFOUBUJPOT TDJFOUJÿRVFT

-F QSPKFU TDJFOUJ੗RVF QPSU© QBS M۝©RVJQF 1SPHSFTT GBJU GPSUFNFOU MFWJFS TVS M۝FYQFSUJTF BDRVJTF DFT EFSOJ¨SFT
BOO©FT EBOT MF E©WFMPQQFNFOU FU MB NJTF FO PFVWSF EF TZTU¨NFT MPHJDJFMT DPNQPT©T EF QMVTJFVST FOUJU©T RVJ QFVWFOU
ªUSF BVUPOPNFT FU RVJ ©WPMVFOU EBOT EFT FOWJSPOOFNFOUT DPNQMFYFT� -۝©RVJQF TPVIBJUF QMVT QBSUJDVMJ¨SFNFOU
E©WFMPQQFS MFT UI©NBUJRVFT EF SFDIFSDIF TVJWBOUFT �

ۘ S©TFBVY WJSUVFMT FU S©TFBVY EF OPVWFMMF H©O©SBUJPO

ۘ TZTU¨NFT BVUPOPNFT DPNNVOJDBOUT FU S©TJMJFOUT

ۘ T©DVSJU©
 SFTQFDU EF MB WJF QSJW©F FU DZCFS S©TJMJFODF

ۘ NB®USJTF EF M۝©WPMVUJPO MPHJDJFMMF�

3¦TFBVY WJSUVFMT FU S¦TFBVY EF OPVWFMMF H¦O¦SBUJPO � M۝©WPMVUJPO FU MB DPOWFSHFODF EFT S©TFBVY JOGPSNBUJRVF

੗YF PV NPCJMF
 WFST EFT FOWJSPOOFNFOUT WJSUVFMT I©U©SPH¨OFT TPVM¨WFOU QMVTJFVST E©੗T MJ©T BV E©QMPJFNFOU
 MB
HFTUJPO FU BV DPOUS´MF EFT TFSWJDFT S©TFBVY� -FT USBWBVY FOWJTBH©T EBOT DF॒F UI©NBUJRVF POU QPVS CVU E۝PQUJNJTFS
MFT DSJU¨SFT EF 2P4
 MB ੗BCJMJU©
 MB DPO੗HVSBUJPO
 MF SPVUBHF
 MFT QFSGPSNBODFT
 MB S©TJMJFODF FU MB T©DVSJU© EFT TFSWJDFT
S©TFBVY� -FT BQQSPDIFT FOWJTBH©FT DPODFSOFOU M۝VUJMJTBUJPO EF CMPDLDIBJOT   BDD¨T SFTUSFJOU QPVS MB EJTUSJCVUJPO
EF DFSUJ੗DBUT CBT©T TVS EFT OPNT E۝FOUJU©T QMVU´U RVF EFT BESFTTFT S©TFBV
 M۝BOBMZTF EV USB੗D S©TFBV DIJ੖S© PV
MB NJTF FO QMBDF BVUPNBUJRVF EF UVOOFMT� /PVT TPVIBJUPOT ©HBMFNFOU BCPSEFS MB QSPCM©NBUJRVF EF MB EJ੖VTJPO
WJE©P JOUFMMJHFOUF RVJ WJTF   DPNCJOFS MB �( FU M۝JOUFMMJHFODF BSUJ੗DJFMMF QPVS P੖SJS MB NFJMMFVSF RVBMJU© QPTTJCMF
BV NPJOESF DP»U UPVU FO S©EVJTBOU M۝JNQBDU QSPWPRV©
 OPUBNNFOU ©DPMPHJRVF FU TPDJ©UBM� -B OBUVSF EFT WFSSPVT  
MFWFS O©DFTTJUFSB EF SFOGPSDFS MFT DPMMBCPSBUJPOT FYJTUBOUFT BWFD MFT BVUSFT ©RVJQFT EV MBCPSBUPJSF RVJ EJTQPTFT EF
DPNQ©UFODFT DPNQM©NFOUBJSFT OPUBNNFOU EBOT MF EPNBJOF EF MB DPNCJOBUPJSF
 EF M۝BMHPSJUINJRVF EJTUSJCV©F FU EF
M۝BOBMZTF EF DPNQMFYJU©�

$IBQJUSF �� 1SPHSBNNBUJPO
 3¦TFBVY FU 4ZTU¥NFT ���



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

4ZTU¥NFT BVUPOPNFT DPNNVOJDBOUT FU S¦TJMJFOUT � -FT TZTU¨NFT EF USBOTQPSU JOUFMMJHFOUT DPPQ©SBUJGT T۝BQQVJFOU
GPSUFNFOU TVS M۝VUJMJTBUJPO EFT NPZFOT EF DPNNVOJDBUJPO TBOT ੗M� /PVT WJTPOT   USBWFST DF॒F UI©NBUJRVF M۝PQUJ�
NJTBUJPO EF MB DPOOFDUJWJU© W©IJDVMBJSF QPVS TVQQPSUFS EFT OPVWFBVY TFSWJDFT FO QBSUJDVMJFS DFMVJ EF MB WPJUVSF
BVUPOPNF FU DPOOFDU©F� -FT BQQSPDIFT FOWJTBH©FT DPODFSOFOU M۝IZCSJEBUJPO S©TFBVY 	%43$ � (� *54
 -5&�7�9

�(

 MF E©DPVQBHF FO k TMJDF { EV S©TFBV QPVS HBSBOUJS EFT QFSGPSNBODFT TUBCMFT FU JTPM©FT QBS UZQF EF TFSWJDF PV
FODPSF M۝PQUJNJTBUJPO EV USBJUFNFOU EFT EPOO©FT EBOT MFT FYUS©NJU©T EV S©TFBVY 	BQQSPDIFT .&$ � .VMUJ "DDFTT
&EHF $PNQVUJOH
 Pਗ਼PBEJOH ۪
� /PVT TPVIBJUPOT ©HBMFNFOU BCPSEFS EBOT DF॒F UI©NBUJRVF MB QSPCM©NBUJRVF
EFT FTTBJNT EF ESPOFT ©WPMVBOU EBOT EFT NJMJFVY EJ੖©SFOUT 	BJS
 TPM
 TVSGBDF
 GPOET NBSJOT
� -B DPNCJOBJTPO EFT
EJ੖©SFOUT NJMJFVY JNQBDUF MB DPNQMFYJU© EV TZTU¨NF HMPCBM S©TVMUBOU � DIBRVF NJMJFV FTU TPVSDF EF MJNJUBUJPOT FO
UFSNFT EF NPCJMJU© FU EF DBQBDJU© EF DPNNVOJDBUJPO 	F�H� MB DPNNVOJDBUJPO GPOE�NBSJOT WFST B©SJFO FTU TQPSBEJRVF
FU O۝P੖SF RV۝VOF US¨T GBJCMF CBOEF QBTTBOUF
�

4¦DVSJUF�
 SFTQFDU EF MB WJF QSJWF�F FU DZCFS S¦TJMJFODF � -FT TZTU¨NFT JOGPSNBUJRVFT
 RVFMRVF TPJU MFVS UBJMMF

EPJWFOU EF QMVT FO QMVT QSFOESF FO DPNQUF MFT BTQFDUT MJ©T   MB T©DVSJU©
 MB DZCFS S©TJMJFODF BJOTJ RVF MF SFTQFDU
EF MB WJF QSJW©F EF MFVS VUJMJTBUFVST� 5PVUFGPJT
 EF OPNCSFVY E©੗T EPJWFOU ªUSFT MFW©T QPVS B॒FJOESF DFT PCKFDUJGT

OPUBNNFOU   DBVTF EF MB DPNQMFYJU© DSPJTTBOUF EFT TZTU¨NFT JOGPSNBUJRVF� /PVT DJCMPOT EBOT DF QSPKFU UPVUFT MFT
DPVDIFT EFT TZTU¨NFT JOGPSNBUJRVFT
 EFT DPVDIFT CBTTFT 	S©TFBV FU T©DVSJU© EFT DPNNVOJDBUJPOT
 BVY DPVDIFT
IBVUFT 	DPEF TPVSDF
 UFTUT
 FO QBTTBOU QBS MFT DPVDIFT JOUFSN©EJBJSFT 	TZTU¨NFT S©QBSUJT
 TZTU¨NFT BVUPOPNFT
�
/PVT TPVIBJUPOT OPUBNNFOU BCPSEFS MB EPVCMF QSPCM©NBUJRVF EF MB S©TJMJFODF FU EF MB QFSGPSNBODF EFT TZTU¨NFT
EJTUSJCV©T MPST EF MFVS QBTTBHF   M۝©DIFMMF� "DUVFMMFNFOU MFT QSPUPDPMFT EF DPOTFOTVT S©TJMJFOUT BVY GBVUFT RVJ
TPOU VUJMJT©T EBOT MFT UFDIOPMPHJFT EFT CMPDLDIBJOT FU EFT SFHJTUSFT EJTUSJCV©T OF QFSNF॒FOU QBT EF DPOTFSWFS
MFT CPOOFT QFSGPSNBODFT PCTFSW©FT FO FOWJSPOOFNFOU   UBJMMF S©EVJUF� &O DF TFOT
 OPVT WPVMPOT ©UVEJFS DFT
QSPUPDPMFT EF DPOTFOTVT FU EF S©QMJDBUJPO EF NBDIJOFT   ©UBUT QPVS HBSBOUJS EFT QSPQSJ©U©T EF S©TJMJFODF BJOTJ
RVF EFT QFSGPSNBODFT ©MFW©FT O©DFTTBJSFT QPVS MFT BQQMJDBUJPOT CMPDLDIBJOT   WFOJS� /PVT TPVIBJUPOT ©HBMFNFOU
NF॒SF   QSP੗U MFT FOWJSPOOFNFOUT E۝FY©DVUJPO T©DVSJT© EF QMVT FO QMVT QS©TFOUT EBOT MFT BSDIJUFDUVSFT NBU©SJFMMFT
NPEFSOFT
 EFT PCKFUT DPOOFDU©T BVY TFSWFVST EF DBMDVMT
 QPVS BDDSP®USF MB T©DVSJU© FU MF SFTQFDU EF MB WJF QSJW©F
EFT TZTU¨NFT JOGPSNBUJRVF TBOT DPNQSPNF॒SF MFVS QFSGPSNBODF
 OPUBNNFOU MPST RV۝JMT VUJMJTFOU EFT SFTTPVSDFT
QBSUBH©FT EBOT MF OVBHF�

.B«USJTF EF MÔ¦WPMVUJPO MPHJDJFMMF � -FT TZTU¨NFT MPHJDJFMT TPOU DPOEBNO©T   ©WPMVFS FO QFSNBOFODF QPVS DPOUJOVFS
  SFOESF TFSWJDF   MFVST VUJMJTBUFVST� .BMHS© UPVU
 MB NPEJ੗DBUJPO E۝VO TZTU¨NF MPHJDJFM FTU VOF PQ©SBUJPO   IBVU
SJTRVF
 TPVWFOU TPVSDF EF TUSFTT QPVS MFT E©WFMPQQFVST DBS FMMF QFVU JOUSPEVJSF VO CVH DSJUJRVF PV JOEVJSF E۝©OPSNFT
QSPCM¨NFT EF QFSGPSNBODF� &O PVUSF
 MFT TZTU¨NFT MPHJDJFMT E©QFOEFOU TPVWFOU E۝BVUSFT TZTU¨NFT MPHJDJFMT FU
TVCJTTFOU EPOD MFT NPEJ੗DBUJPOT EF DFT TZTU¨NFT FYUFSOFT� .B®USJTFS M۝©WPMVUJPO E۝VO TZTU¨NF MPHJDJFM FU EF
TFT E©QFOEBODFT FTU EPOD FYUSªNFNFOU DPNQMJRV© QPVS VO E©WFMPQQFVS� %BOT OPUSF QSPKFU EF SFDIFSDIF OPVT
TPVIBJUPOT BTTJTUFS MF E©WFMPQQFVS EBOT DF॒F U¢DIF EBOUFTRVF� /PVT FOWJTBHFPOT QMVTJFVST RVFTUJPOT EF SFDIFSDIF�
$PNNFOU DBSBDU©SJTFS BVUPNBUJRVFNFOU MF DIBOHFNFOU EF DPNQPSUFNFOU E۝VO TZTU¨NF MPHJDJFM  1FVU�PO ©WBMVFS
BVUPNBUJRVFNFOU TJ MFT UFTUT FYJTUBOUT POU MB DBQBDJU© EF DPVWSJS EF NBOJ¨SF BE©RVBUF MFT DPNQPSUFNFOUT NPEJ੗©T 
4J DF O۝FTU QBT MF DBT
 QFVU�PO BVUPNBUJRVFNFOU QSPQPTFS EF OPVWFBVY UFTUT  1FVU�PO TJNQMJ੗FS BVUPNBUJRVFNFOU
MF MPHJDJFM QPVS RV۝JM TPJU QMVT GBDJMF EF NB®USJTFS TPO ©WPMVUJPO 1FVU�PO TBWPJS BVUPNBUJRVFNFOU TJ MB NPEJ੗DBUJPO
EF DPNQPSUFNFOU E۝VOF EFT E©QFOEBODFT   EFT DIBODFT E۝B੖FDUFS MF TZTU¨NF
 FU DPNNFOU NPEJ੗FS MF TZTU¨NF FO
DPOT©RVFODF 

7JTJCJMJU¦ BV TFJO EV GVUVS E¦QBSUFNFOU� %FT TZOFSHJFT QFVWFOU T۝©UBCMJS BWFD M۝©RVJQF #,# BVUPVS EF MB UI©NB�
UJRVF EF MB NB®USJTF EF M۝©WPMVUJPO MJPHJDJFMMF FU QMVT TQ©DJ੗RVFNFOU MB WJTVBMJTBUJPO EV DPNQPSUFNFOU FU EF TFT
NPEJ੗DBUJPOT�

��� �� 1SPKFU
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7JTJCJMJU¦ EBOT MF -B#3* BV�EFM� EV GVUVS E¦QBSUFNFOU� -F EPNBJOF EF MB SPCPUJRVF DPOTUJUVF BVKPVSE۝IVJ VO DPOUJ�
OVVN RVJ WB EFT NBDIJOFT KVTRV۝BV USBJUFNFOU EFT EPOO©FT FO QBTTBOU QBS M۝JOUFMMJHFODF FNCBSRV©F
 M۝BVUPNBUJRVF

M۝BMHPSJUINJRVF EJTUSJCV©F
 M۝JNBHFSJF
 M۝JOUFMMJHFODF BSUJ੗DJFMMF
 MB DZCFS T©DVSJU©
 FUD� *M OPVT B EPOD TFNCM© QFSUJOFOU
EF SBQQSPDIFS FU EF GBWPSJTFS MFT DPMMBCPSBUJPOT BVUPVS E۝VO BYF USBOTWFST   QMVTJFVST ©RVJQFT DPVWSBOU EJ੖©SFOUT
E©QBSUFNFOUT EV MBCPSBUPJSF� /PVT M۝BQQFMPOT "41*$ 	"VUPOPNPVT 4ZTUFNT
 1FSDFQUJPO
 *OUFSBDUJPO
 $POUSPM
� 6O
USBWBJM B ©U© BNPSD© BVUPVS EFT BYFT EF QFSDFQUJPO FU JOUFSBDUJPO 	©RVJQF *NBHF FU 4PO

 SPCPUJRVF IVNBOP¯EF
	©RVJQF .©UIPEFT GPSNFMMFT
 FU ESPOFT FU FTTBJNT EF ESPOFT 	©RVJQF 1SPHSFTT
� $FDJ T۝FTU E©K  USBEVJU QBS MB NJTF FO
QMBDF E۝VO HSPVQF EF USBWBJM DPNNVO
 EF QSPKFUT USBOTWFSTFT FU EF DPMMBCPSBUJPOT JOEVTUSJFMMFT 	य़BMFT QBS FYFNQMF
�
� OPUFS RV۝VO QBSDPVST EF .BTUFS 	EJSJH© QBS 4� $IBVNF॒F EF M۝©RVJQF 1SPHSFTT
 QPSUBOU MVJ BVTTJ MF OPN "41*$
	"VUPOPNPVT 4ZTUFNT
 1FSDFQUJPO
 *OUFSBDUJPO
 $POUSPM
 FYJTUF NBJOUFOBOU EFQVJT USPJT BOT� %BOT MB TVJUF OPVT
FOUFOEPOT QPVSTVJWSF MB TUSVDUVSBUJPO EF DFU BYF FO GBWPSJTBOU MFT ©DIBOHFT FU MFT QSPKFUT DPNNVOT�

-B OPUJPO EF DPO੗BODF EFWJFOU QSJNPSEJBMF FO JOGPSNBUJRVF� %Jਖ਼DJMFNFOU NFTVSBCMF FMMF FYQSJNF MF SFTTFOUJ
RV۝  VO VUJMJTBUFVS TVS VO TZTU¨NF JOGPSNBUJRVF BV SFHBSE EF TB ੗BCJMJU©
 TB T©DVSJU©
 TPO JNQBSUJBMJU©
 TB QSPUFDUJPO
EFT EPOO©FT   DBSBDU¨SF QFSTPOOFM
 TB DZCFS S©TJMJFODF
 FUD� -FT SFDIFSDIFT S©BMJT©FT EBOT MF EPNBJOF EF M۝JOGPSNB�
UJRVF EF DPO੗BODF BV -B#3* TPOU MB DSPJT©F EF QMVTJFVST UI©NBUJRVFT QIBSFT 	QSFVWF EF QSPHSBNNF
 BSDIJUFDUVSF FU
TZTU¨NF
 H©OJF MPHJDJFM
 T©DVSJU© FU DZCFS�T©DVSJU©
 FUD�
� &MMF TPOU OPUBNNFOU QPSU©FT QBS MFT ©RVJQFT .©UIPEFT
'PSNFMMFT FU 1SPHSFTT RVJ POU JOJUJ©T QMVTJFVST DPMMBCPSBUJPOT EPOU VOF RVJ USBJUF EF MB QSFVWF EFT BMHPSJUINFT
EF 1BSDPVSTVQ FU M۝JNQBDU EF MB QSFVWF EF QSPHSBNNF TVS MB DPO੗BODF EFT VUJMJTBUFVST� � OPUFS RV۝VOF DIBJSF
JOEVTUSJFMMF ۡ $ZCFS S©TJMJFODF EFT JOGSBTUSVDUVSFT OVN©SJRVFT ۡ TFSB PQ©SBUJPOOFMMF   DPNQUFS EV QSFNJFS TFNFTUSF
����� %BOT MB TVJUF OPVT FOUFOEPOT QPVSTVJWSF MB TUSVDUVSBUJPO EF DFU BYF FO GBWPSJTBOU MFT ©DIBOHFT FU MFT QSPKFUT
DPNNVOT�

$IBQJUSF �� 1SPHSBNNBUJPO
 3¦TFBVY FU 4ZTU¥NFT ���
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�
4VQQPSUT FU "MHPSJ5INFT QPVS MFT
"QQMJDBUJPOT /VN¦SJRVFT I"VUFT

QFSGPSNBODF4

� #JMBO

��� 1S¦TFOUBUJPO EF MÔ¦RVJQF

����� *OUSPEVDUJPO

-۝©RVJQF 4"5"/"4 N¨OF EFT SFDIFSDIFT BVUPVS EV DBMDVM IBVUFT QFSGPSNBODFT BWFD VOF FYQFSUJTF BVUPVS EFT
N©UIPEFT OVN©SJRVFT
 MFT BMHPSJUINFT QBSBMM¨MFT
 MFT UFDIOJRVFT EF QBSUJUJPOOFNFOU FU MB DPODFQUJPO EF TZTU¨NFT
E۝FY©DVUJPO� %FQVJT MB EFSOJ¨SF ©WBMVBUJPO )$&3&4
 M۝©RVJQF SFHSPVQF EFT DIFSDIFVST BQQBSUFOBOU   USPJT UI¨NFT
EV -B#3* RVJ DPSSFTQPOEFOU FO GBJU   EFT &RVJQFT 1SPKFU $PNNVOFT 	&1$
 BWFD *OSJB �

ۘ 36/5*.& 	&ਖ਼DJFOU SVOUJNF TZTUFNT GPS QBSBMMFM BSDIJUFDUVSFT
 RVJ SFHSPVQF MFT � &1$T *OSJB 4503.
	45BUJD 0QUJNJ[BUJPOT
 3VOUJNF .FUIPET
 FU 5"%११. 	5PQPMPHZ�BXBSF TZTUFN�TDBMF EBUB NBOBHFNFOU GPS
IJHI�QFSGPSNBODF DPNQVUJOH



ۘ )९५1"$4 	)JHI�&OE 1BSBMMFM "MHPSJUINT GPS $IBMMFOHJOH /VNFSJDBM 4JNVMBUJPOT
 RVJ DPSSFTQPOE   M۝&1$
*OSJB EV NªNF OPN


ۘ 1८ॵ५ॴ९ॾ 	" .VMUJ�%JTDJQMJOBSZ "QQSPBDI UP 0SDIFTUSBUJOH /FUXPSLFE &OUJUJFT
 RVJ DPSSFTQPOE   M۝&1$ *OSJB
EV NªNF OPN�

"WFD M۝JOU©HSBUJPO EV UI¨NF 1८ॵ५ॴ९ॾ MPST EF MB EFSOJ¨SF ©WBMVBUJPO
 MF DIBNQ E۝BDUJPO EF M۝©RVJQF 4"5"/"4
T۝©UBJU ©UFOEV   MB DPODFQUJPO EF QSJODJQFT
 EF MBOHBHFT TQ©DJ੗RVFT   VO EPNBJOF FU EF UFDIOJRVFT MPHJDJFMMFT QPVS
M۝PSDIFTUSBUJPO E۝FOUJU©T FO S©TFBV� 4VJUF   M۝BSSªU EV QSPKFU *OSJB DPSSFTQPOEBOU FO ����
 DF॒F BDUJWJU© OF GFSB QBT
QBSUJF EV QSPKFU E۝JOU©HSBUJPO EF M۝©RVJQF 4"5"/"4 EBOT MB OPVWFMMF PSHBOJTBUJPO EV -B#3*�

���
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����� &þFDUJGT FU NPZFOT

5BCMFBV ��� � $IFSDIFVST FU &�$ EF MÔ¦RVJQF 4VQQPSUT FU "MHPSJ5INFT QPVS MFT
"QQMJDBUJPOT /VN¦SJRVFT I"VUFT QFSGPSNBODF4

���� ���� ���� ���� ���� ����
.$' � � � � � �
$3 � � � � � �
13 � � � � � �
%3 � � � � � �
1PTU�EPDUPSBOU	F
T � � � � � �
%PDUPSBOU	F
T �� �� �� �� �� ��
"VUSFT
 EPOU ¦N¦SJUFT � � � � � �

-۝©RVJQF 4VQQPSUT FU "MHPSJय़NFT QPVS MFT "QQMJDBUJPOT /VN©SJRVFT I"VUFT QFSGPSNBODF4 B BDUVFMMFNFOU �
.$' PV $3 IBCJMJU©T�

-F UBCMFBV TVJWBOU EPOOF MFT DPOUSBUT EF M۝©RVJQF 	JM FTU SBQQFM© EBOT M۝BOOFYF �
�

5BCMFBV ��� � $POUSBUT EF MÔ¦RVJQF 4VQQPSUT FU "MHPSJ5INFT QPVS MFT "QQMJDBUJPOT
/VN¦SJRVFT I"VUFT QFSGPSNBODF4
 FO Lá

���� ���� ���� ���� ���� ���� 5PUBM

*OUFSOBUJPOBM

EPOU &VSPQF

��� ��� �� ��� ��� � ����

/BUJPOBM ���� �� ��� ��� ��� � ����
3¦HJPOBM ��� �� � ��� � � ����
*OEVTUSJF ��� ��� ��� �� ��� � ����
"VUSFT �� �� �� � � � ���

.POUBOU UPUBM EFT DPOUSBUT QPVS M۝©RVJQF 4VQQPSUT FU "MHPSJय़NFT QPVS MFT "QQMJDBUJPOT /VN©SJRVFT I"VUFT
QFSGPSNBODF4 � ���� Lܒ�

����� 1PMJUJRVF TDJFOUJÿRVF

-B QPMJUJRVF TDJFOUJ੗RVF EF M۝©RVJQF 4"5"/"4 T۝BSUJDVMF BVUPVS EV DBMDVM IBVUFT QFSGPSNBODFT FU DPVWSF DF॒F
UI©NBUJRVF FO T۝BQQVZBOU TVS MFT DPNQ©UFODFT DPNQM©NFOUBJSFT EFT � &1$T � MFT TPMWFVST FU MFT BQQMJDBUJPOT QPVS
)९५1"$4
 M۝PQUJNJTBUJPO FU MFT TVQQPSUT E۝FY©DVUJPO QPVS 4503. FU MB HFTUJPO EF SFTTPVSDFT FU M۝FYQMPJUBUJPO EFT
TVQFS�DBMDVMBUFVST QPVS 5"%११.� $FU FOWJSPOOFNFOU BTTF[ VOJRVF
 MB QSPYJNJU© UI©NBUJRVF FU MB DPI©SFODF EF DFT
USBWBVY EF SFDIFSDIF GPOU RV۝JM FTU QPTTJCMF EF QPVSTVJWSF EFT QSPKFUT EF NBOJ¨SF DPNNVOF� "V�EFM  EF DF QSFNJFS
DFSDMF
 M۝©RVJQF 4"5"/"4 C©O©੗DJF EF MB QS©TFODF
 TVS MF TJUF CPSEFMBJT
 EF M۝©RVJQF #,# RVJ T۝JOU©SFTTF ©HBMFNFOU
  MB HFTUJPO EF EPOO©FT NBTTJWFT
 FU EFT ©RVJQFT EF NBUI©NBUJRVF BQQMJRV©F RVJ POU EFT CFTPJOT TQ©DJ੗RVFT FO
QBSBMM©MJTNF FU FO DBMDVM TDJFOUJ੗RVF�

4VS MB Q©SJPEF ��������� M۝©RVJQF 4"5"/"4 B SFDSVU© � $3$/ *OSJB FU VOF NBJUSF EF DPOG©SFODFT� 6O %3 *OSJB
FU VO $3$/ *OSJB TPOU WFOVT EBOT M۝©RVJQF EFQVJT M۝©RVJQF $PNC"MHP� 6O $3$/ B ©U© QSPNV %3 FU VO $3$/

��� �� #JMBO
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*OSJB B NVU© EFQVJT 4PQIJB   #PSEFBVY EBOT 4"5"/"4� 6O *4'1 	*OSJB 4UBSUJOH 'BDVMUJOH 1PTJUJPO
 B ©U© SFDSVU©
QPVS KBOWJFS �����

-۝©RVJQF B ©HBMFNFOU SFOGPSD© TPO UBVY E۝FODBESFNFOU BWFD � OPVWFMMFT IBCJMJUBUJPOT   EJSJHFS EFT SFDIFSDIFT
TPVUFOVFT TVS MB Q©SJPEF�

&O TVJWBOU MFT SFDPNNBOEBUJPOT EF MB EFSOJ¨SF ©WBMVBUJPO )$&3&4
 M۝©RVJQF B BNPSD© VO SBQQSPDIFNFOU BWFD
M۝©RVJQF #,# EV -B#3* WJB VO T©NJOBJSF DPNNVO ۡ)1$�#JH EBUBۡ FU MF SFDSVUFNFOU DPNNVO E۝VOF NB®USF EF
DPOG©SFODFT TVS DFT UI©NBUJRVFT�

��� 1S¦TFOUBUJPO EF MÔ¦DPTZTU¥NF SFDIFSDIF EF MÔ¦RVJQF

-۝©RVJQF 4"5"/"4 B NJT FO QMBDF VO DPOTPSUJVN BWFD EFT QBSUFOBJSFT JOEVTUSJFMT B੗O EF T©DVSJTFS MFT GVUVST
E©WFMPQQFNFOUT EV MPHJDJFM 4ॺ१ॸ16 	"JSCVT
 "SJBOF(SPVQ
� &MMF E©WFMPQQF ©HBMFNFOU VOF QJMF MPHJDJFMMF DPNQM¨UF
QPVS M۝BMH¨CSF MJO©BJSF EFOTF FU DSFVTF   EFTUJOBUJPO EF MB SFDIFSDIF BDBE©NJRVF FU JOEVTUSJFMMF FO QBSUJDVMJFS "JSCVT

#VMM
 $&"
 *'1&/
 4"'3"/� /PVT BWPOT ©HBMFNFOU SFOGPSD© OPT DPMMBCPSBUJPOT BDBE©NJRVFT JOUFSOBUJPOBMFT
  USBWFST MF EJTQPTJUJG EFT ©RVJQFT BTTPDJ©FT EF M۝*OSJB
 FO QBSUJDVMJFS BWFD MFT PSHBOJTBUJPOT HPVWFSOFNFOUBMFT
BN©SJDBJOFT UFMMFT RV۝"SHPOOF /BUJPOBM -BC
 -BXSFODF #FSLFMFZ /BUJPOBM MBC� FU MFT VOJWFSTJU©T UFMMFT RVF DFMMFT
EF #FSLFMFZ
 EF 4UBOGPSE
 EV $PMPSBEB   %FOWFS PV EV 5FOOFTTFF� %F QMVT
 OPVT BWPOT ©HBMFNFOU E©WFMPQQ© OPT
DPMMBCPSBUJPOT BV OJWFBV FVSPQ©FO 	QSPKFUT )����
 &YB�QSP
 *OUFSUXJOF
 &P$P&��
 13"$&��*1
 &9%$*�
 /&464
$045 "DUJPO
 *5&" $0-0$ 1SPKFDU
 &04$�1JMMBS
 FU BV OJWFBV JOEVTUSJFM FO SFOGPS§BOU MFT USBOTGFSUT UFDIOPMPHJRVFT
  EFTUJOBUJPO EFT FOUSFQSJTFT "JSCVT
 "SJBOF(SPVQ
 "504
 $&"
 &%'
 *'1&/
 5PUBM FU 6CJTPॏ� %BOT MF DBESF EF
M۝PVWFSUVSF WFST MFT BQQMJDBUJPOT E۝BQQSFOUJTTBHF
 OPVT BWPOT ©HBMFNFOU UJTT© EFT MJFOT ©USPJUT BWFD EFT ©RVJQFT
TQ©DJBMJTUFT 	5१ॵ   4BDMBZ
 ;५ॴ९ॺ८   .POUQFMMJFS
 4५ধ५ॲ   -JMMF
 EBOT MF DBESF EV %&'* *OSJB )1$ FU #JH %BUB
QJMPU© QBS #SVOP 3Bਖ਼O FU OPVT BWPOT NPOU© VOF ©RVJQF BTTPDJ©F *OSJB BWFD 4LPMUFDI 	3VTTJF
 *WBO 0TFMFEFUT
�
%۝BVUSF QBSU
 EBOT MF DBESF EV +PJOU�-BC GPS &YBTDBMF $PNQVUJOH 	+-&4$

 RVJ FTU VOF TUSVDUVSF SFHSPVQBOU EFT
PSHBOJTBUJPOT USBWBJMMBOU TVS MF )1$ OPVT BWPOT EFT DPMMBCPSBUJPOT S©DVSSFOUFT BWFD "SHPOOF /BUJPOBM -BC 	64"


MF 3JLFO 	+BQPO

 #4$ 	&TQBHOF
 FU +VMMJDI 	"MMFNBHOF
�

��� 1SPEVJUT FU BDUJWJU¦T EF MB SFDIFSDIF

����� #JMBO TDJFOUJÿRVF

"V DPVST EFT EFSOJ¨SFT E©DFOOJFT
 E۝JOOPNCSBCMFT QFSD©FT TDJFOUJ੗RVFT
 UFDIOJRVFT FU TPDJ©UBMFT POU ©U© SFOEVFT
QPTTJCMFT QBS MF E©WFMPQQFNFOU EFT BQQMJDBUJPOT
 EFT BMHPSJUINFT FU EFT BSDIJUFDUVSFT EF DBMDVM IBVUF QFSGPSNBODF
	)1$
� $FT QVJTTBOUT PVUJMT POU QFSNJT BVY DIFSDIFVST EF USPVWFS EFT TPMVUJPOT JOGPSNBUJRVFT Fਖ਼DBDFT   DFSUBJOFT
EFT RVFTUJPOT FU EFT QSPCM¨NFT TDJFOUJ੗RVFT MFT QMVT EJਖ਼DJMFT FO N©EFDJOF FU FO CJPMPHJF
 FO DMJNBUPMPHJF
 FO
OBOPUFDIOPMPHJF
 FO ©OFSHJF FU FO FOWJSPOOFNFOU� *M FTU BENJT BVKPVSE۝IVJ RVF MB TJNVMBUJPO OVN©SJRVF FTU MF
USPJTJ¨NF QJMJFS EV E©WFMPQQFNFOU EF MB E©DPVWFSUF TDJFOUJ੗RVF BV NªNF UJUSF RVF MB UI©PSJF FU M۝FYQ©SJNFOUBUJPO�
%F OPNCSFVY SBQQPSUT FU BSUJDMFT POU ©HBMFNFOU DPO੗SN© RVF MB TJNVMBUJPO   US¨T IBVUF QFSGPSNBODF PVWSJSB EF
OPVWFMMFT QPTTJCJMJU©T OPO TFVMFNFOU QPVS MB SFDIFSDIF NBJT BVTTJ QPVS VO MBSHF ©WFOUBJM EF TFDUFVST JOEVTUSJFMT�

)९५1"$4 %BOT DF DPOUFYUF
 M۝PCKFDUJG EF M۝©RVJQF )९५1"$4 FTU EF DPOUSJCVFS   MB S©BMJTBUJPO Fਖ਼DBDF EF TJNVMBUJPOT
GSPOUJ¨SFT JTTVFT EF SFDIFSDIFT VOJWFSTJUBJSFT FU JOEVTUSJFMMFT EJਖ਼DJMFT� -B S©TPMVUJPO EF DFT QSPCM¨NFT FYJHF VOF
BQQSPDIF NVMUJEJTDJQMJOBJSF JNQMJRVBOU MFT NBUI©NBUJRVFT BQQMJRV©FT
 MF DBMDVM TDJFOUJ੗RVF FU M۝JOGPSNBUJRVF� &O

$IBQJUSF �� 4VQQPSUT FU "MHPSJ5INFT QPVS MFT "QQMJDBUJPOT /VN¦SJRVFT I"VUFT QFSGPSNBODF4 ���
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NBUI©NBUJRVFT BQQMJRV©FT
 JM T۝BHJU FTTFOUJFMMFNFOU EF TDI©NBT OVN©SJRVFT BWBOD©T� %BOT MFT TDJFODFT JOGPSNB�
UJRVFT
 JM T۝BHJU EV DBMDVM NBTTJWFNFOU QBSBMM¨MF
 EF MB DPODFQUJPO E۝BMHPSJUINFT FU EF DPEFT IBVUFNFOU TDBMBCMFT
QPVS EFT QMBUFGPSNFT IJ©SBSDIJRVFT ©NFSHFOUFT NVMUJ�DēVST
 ©WFOUVFMMFNFOU I©U©SPH¨OFT� 1BS DF॒F BQQSPDIF

)९५1"$4 FOUFOE DPOUSJCVFS   UPVUFT MFT ©UBQFT BMMBOU EF MB DPODFQUJPO EF OPVWFBVY TDI©NBT OVN©SJRVFT   IBVUF
QFSGPSNBODF
 QMVT TDBMBCMFT
 QMVT SPCVTUFT FU QMVT QS©DJT
   MB NJTF FO ēVWSF PQUJNJT©F EFT BMHPSJUINFT FU DPEFT
BTTPDJ©T TVS EFT TVQFS�PSEJOBUFVST   US¨T IBVUF QFSGPSNBODF� $FT SFDIFSDIFT TPOU NFO©FT FO ©USPJUF DPMMBCPSBUJPO
BWFD EFT JOJUJBUJWFT FVSPQ©FOOFT FU BN©SJDBJOFT
 FO QBSUJDVMJFS EBOT MF DBESF EF QSPKFUT EF DPMMBCPSBUJPO FVSPQ©FOT
)���� FU &VSP�)1$�

-B QBSUJF N©UIPEPMPHJRVF EF )९५1"$4 DPVWSF QMVTJFVST TVKFUT� 5PVU E۝BCPSE
 OPVT BCPSEPOT EFT ©UVEFT E۝BQ�
QSPDIFT BMHPSJUINJRVFT FU N©UIPEPMPHJRVFT H©O©SJRVFT DPODFSOBOU MF DBMDVM JOUFOTJG FU NBTTJWFNFOU QBSBMM¨MF�
1MVTJFVST QFSTQFDUJWFT EF SFDIFSDIF TVS MFT UFDIOJRVFT E۝BMH¨CSF MJO©BJSF QBSBMM¨MF TDBMBCMF TPOU BCPSE©FT FTTFOUJFM�
MFNFOU QPVS MB S©TPMVUJPO EF HSBOET TZTU¨NFT MJO©BJSFT� /PT SFDIFSDIFT DPVWSFOU EFT BQQSPDIFT EJSFDUFT QPVS EFT
NBUSJDFT EFOTFT FU DSFVTFT
 EFT TDI©NBT JU©SBUJGT FU EFT IZCSJEFT N©MBOHFBOU EFT UFDIOJRVFT EJSFDUFT FU JU©SBUJWFT�
/PVT USBWBJMMPOT ©HBMFNFOU TVS MFT DBMDVMT E۝JOUFSBDUJPO   / DPSQT CBT©T TVS EFT N©UIPEFT NVMUJQPMBJSFT SBQJEFT
QBSBMM¨MFT BJOTJ RVF TVS EFT UFDIOJRVFT E۝PSEPOOBODFNFOU TPVT DPOUSBJOUF N©NPJSF OPUBNNFOU QPVS EFT UFDIOJRVFT
E۝BQQSFOUJTTBHF VTVFMMFNFOU NJTFT FO ēVWSF TVS EFT (16T� &O੗O
 OPVT NFOPOT EFT SFDIFSDIFT MJ©FT BVY E©੗T
BMHPSJUINJRVFT QPVS MFT DPVQMBHFT EF DPEFT DPNQMFYFT EBOT MFT TJNVMBUJPOT NVMUJQIZTJRVFT� $FT BDUJWJU©T EF
SFDIFSDIF TPOU BEPTT©FT   VO E©WFMPQQFNFOU MPHJDJFM DPOT©RVFOU EPOU M۝PCKFDUJG FTU EF WBMJEFS FO WSBJF HSBOEFVS MB
QFSUJOFODF EF OPT USBWBVY EBOT EFT DPOUFYUFT WBSJ©T BDBE©NJRVFT FU JOEVTUSJFMT� -F C©O©੗DF EF DF USBWBJM MPHJDJFM
FTU EF EJTQPTFS E۝VO DFSUBJO OPNCSF E۝PVUJMT MPHJDJFMT EJTQPOJCMFT MJCSFNFOU QPVS MB DPNNVOBVU© TDJFOUJ੗RVF�

4503. -۝PCKFDUJG EF M۝©RVJQF 4503. FTU EF DPOUSJCVFS   GBDJMJUFS M۝BDD¨T FU M۝VUJMJTBUJPO EF NBDIJOFT QBSBMM¨MFT
I©U©SPH¨OFT BVY OPO�FYQFSUT� $FMB DPOTJTUF E۝VOF QBSU EF GBDJMJUFS M۝FYQSFTTJPO EV QBSBMM©MJTNF
 EFT WBSJBUJPOT
QPTTJCMFT EV QBSBMM©MJTNF E۝VOF BQQMJDBUJPO
 B੗O EF DBQUVSFS M۝FTTFODF EFT BMHPSJUINFT RVJ EPJWFOU ªUSF NJT FO
PFVWSF� &O QBSUJDVMJFS
 M۝FYQSFTTJPO EV QBSBMM©MJTNF QFVU TF GBJSF BV USBWFST EF TUBOEBSET
 DPNNF 0QFO.1
 .1*

0QFO$- PV $VEB NBJT ©HBMFNFOU M۝©RVJQF T۝JOU©SFTTF BV E©WFMPQQFNFOU EF MBOHBHFT TQ©DJ੗RVFT   VOF BQQMJDBUJPO
	%PNBJO 4QFDJ੗D -BOHVBHF
� $FMB DPSSFTQPOE ©HBMFNFOU   GPVSOJS EFT N©UIPEFT FU PVUJMT E۝BJEF   MB DPSSFDUJPO EV
QBSBMM©MJTNF� %۝BVUSF QBSU
 OPVT OPVT GPDBMJTPOT TVS MFT N©UIPEFT TUBUJRVFT FU EZOBNJRVFT QPVS VOF NJTF FO PFVWSF
Fਖ਼DBDF EF DFT DPEFT QBSBMM¨MFT TVS EFT BSDIJUFDUVSFT I©U©SPH¨OFT OPUBNNFOU
 QBS EFT PQUJNJTBUJPOT TUBUJRVFT FU
EZOBNJRVFT
 EFT PSEPOOBODFNFOUT EFT HSBQIFT EF U¢DIFT FU VOF HFTUJPO ੗OF EFT SFTTPVSDFT EF MB NBDIJOF�

-B QBSUJF N©UIPEPMPHJRVF EF 4503. DPSSFTQPOE BVY BTQFDUT DPVWFSUT QBS MFT QSPCM©NBUJRVFT EF QBSBMM©MJTNF �
OPVT ©UVEJPOT M۝FYQSFTTJPO EV QBSBMM©MJTNF
 M۝©WPMVUJPO EFT MBOHBHFT QBSBMM¨MFT
 FU MFT N©UIPEFT QFSNF॒BOU EF
USBOTGPSNFS DF QBSBMM©MJTNF FO DPEF Fਖ਼DBDF TVS EFT NBDIJOFT QBSBMM¨MFT FU I©U©SPH¨OFT� $FMB DPNQSFOE EFT
N©UIPEFT E۝PQUJNJTBUJPO   MB DPNQJMBUJPO
 QPVS M۝VUJMJTBUJPO N©NPJSF
 QPVS M۝PQUJNJTBUJPO EV QBSBMM©MJTNF
 MB
W©SJ੗DBUJPO EF MB DPSSFDUJPO EF DF QBSBMM©MJTNF� -FT N©UIPEFT TUBUJRVFT MJ©FT BV QBSBMM©MJTNF FU MFVS PQUJNJTBUJPO
TPOU EFT N©UIPEFT E۝BOBMZTF T©NBOUJRVF
 EF HSBQIFT
 E۝BVUPNBUFT
 NBJT BVTTJ EF NPE©MJTBUJPO BMH©CSJRVF EFT
QSPQSJ©U©T FYUSBJUFT� 1PVS MFT BTQFDUT EZOBNJRVFT E۝PQUJNJTBUJPO
 E۝PSEPOOBODFNFOU
 DFMB DPNQSFOE ©HBMFNFOU
EFT BQQSPDIFT IFVSJTUJRVFT EF M۝PSEPOOBODFNFOU TPVT DPOUSBJOUFT EF SFTTPVSDFT�

$FT N©UIPEFT TPOU FOTVJUF ©WBMV©FT
 NJTFT FO PFVWSF FU WBMPSJT©FT BV USBWFST E۝JNQM©NFOUBUJPOT� 4UBS16 FTU
M۝VO EFT PVUJMT QIBSF EF M۝©RVJQF
 DPSSFTQPOEBOU QPVS OPVT   VOF QMBUFGPSNF TVS MBRVFMMF OPVT QPVWPOT ©WBMVFS OPT
DPOUSJCVUJPOT N©UIPEPMPHJRVFT FU P੖SBOU EF OPNCSFVTFT GPODUJPOT E۝PSEPOOBODFNFOU BWBOD©FT QPVS EFT HSBQIFT
EF U¢DIFT NBDIJOFT I©U©SPH¨OFT� $F॒F QMBUFGPSNF PQFO�TPVSDF DPOTUJUVF ©HBMFNFOU VOF TVSGBDF E۝©DIBOHF BWFD
EFT QBSUFOBSJBUT JOEVTUSJFMT 	"JSCVT
 "SJBOF(SPVQ OPUBNNFOU
 PV BDBE©NJRVFT� 1MVT S©DFNNFOU
 MB QMBUFGPSNF
"''�$5 QPVS MB NPE©MJTBUJPO EF MB SBEJP MPHJDJFMMF
 BWFD OPUBNNFOU MFT FODPEFVST�E©DPEFVST EF DPEFT DPSSFDUFVST

��� �� #JMBO
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E۝FSSFVS
 JMMVTUSF ©HBMFNFOU MFT F੖PSUT S©BMJT©T QMVSJEJTDJQMJOBJSFT QPVS MB NJTF BV QPJOU EF %4- QFSNF॒BOU EF
IBVUFT QFSGPSNBODFT�

5"%११. -۝©RVJQF 5"%११. T۝JOU©SFTTF BV DPNQPSUFNFOU EFT DPVDIFT CBTTFT EF MB QJMF MPHJDJFMMF )1$ � HFTUJPO
EV NBU©SJFM 	N©NPJSF
 DēVST
 DBDIFT

 DPNNVOJDBUJPO FU TUPDLBHF� -۝BQQSPDIF EF M۝©RVJQF 5"%११. FTU PSJFOU©F
EPOO©F
 D۝FTU� �EJSF RVF MFT QSPCM¨NFT ©UVEJ©T WJTFOU   DF RVF MFT EPOO©FT VUJMJT©FT QBS MFT BQQMJDBUJPOT TPJFOU BV
CPO FOESPJU BV CPO NPNFOU B੗O E۝©WJUFS RVF DFMMFT�DJ OF TPJFOU CMPRV©FT EBOT MFVS DBMDVM�

1PVS S©TPVESF DFT QSPCM¨NFT
 M۝©RVJQF 5"%११. DPO§PJU VO FOTFNCMF EF DPVDIFT EF TFSWJDF   M۝©DIFMMF EV
TZTU¨NF� $FT DPVDIFT POU VO ©UBU � FMMFT HBSEFOU FO N©NPJSF M۝©UBU EFT BQQMJDBUJPOT FU MFT BDD¨T BVY BVUSFT CSJRVFT
EF MB QJMF MPHJDJFMMF� $FT DPVDIFT POU EFVY QBSUJFT� 1SFNJ¨SFNFOU
 FMMFT QFSNF॒FOU E۝BCTUSBJSF MFT DBSBDU©SJTUJRVFT
CBT OJWFBV EV TZTU¨NF 	F�H� UPQPMPHJF S©TFBV
 VUJMJTBUJPO EFT SFTTPVSDFT
 FU EF MB QJMF MPHJDJFMMF 	F�H� UISFBE
 EPOO©FT

TVQQPSU E۝FY©DVUJPO
� %FVYJ¨NFNFOU
 MFT BQQMJDBUJPOT QFVWFOU FOSFHJTUSFS MFVST CFTPJOT FU MFVST DPNQPSUFNFOUT
WJB VOF "1* BE©RVBUF� "WFD DFT EFVY JOGPSNBUJPOT
 MFT DPVDIFT PQUJNJTFOU M۝FY©DVUJPO EF UPVUFT MFT BQQMJDBUJPOT  
M۝©DIFMMF EF UPVU MF TZTU¨NF FU EF NBOJ¨SF DPPSEPOO©F� %FT FYFNQMFT EF UFMMFT DPVDIFT TPOU � EFT TZTU¨NFT QPVS
PSEPOOBODFS MFT FOUS©FT�TPSUJFT WFST MF TUPDLBHF
 EFT N©DBOJTNFT QPVS BSCJUSFS M۝BDD¨T BVY SFTTPVSDFT EFT EJ੖©SFOUFT
CSJRVFT EF MB QJMF MPHJDJFMMF
 VOF CJCMJPUI¨RVF QPVS H©SFS EF NBOJ¨SF BCTUSBJUF MB UPQPMPHJF EBOT .1*
 EFT BMHPSJUINFT
EF HFTUJPO EF SFTTPVSDFT QPVS MFT BQQMJDBUJPOT TUPDIBTUJRVFT
 PV FODPSF QPVS PQUJNJTFS MFT DPNNVOJDBUJPOT EBOT
MFT TVQQPSUT E۝FY©DVUJPO   CBTF EF U¢DIFT�

1PVS S©BMJTFS DFT EJ੖©SFOUFT TPMVUJPOT
 M۝©RVJQF 5"%११. USBWBJMMF TFMPO USPJT BYFT EF SFDIFSDIFT �
ۘ .PE©MJTBUJPO EFT TZTU¨NFT EF DBMDVM IBVUF QFSGPSNBODF FU EFT BQQMJDBUJPOT EBOT MF CVU EF DPNQSFOESF

M۝JOUFSBDUJPO FOUSF MFT NBDIJOFT FU MFT BQQMJDBUJPOT RVJ T۝Z FY©DVUFOU�
ۘ 'PVSOJS EFT TFSWJDFT BVY BQQMJDBUJPOT QPVS PQUJNJTFS MFVS FY©DVUJPO   M۝BJEF E۝BMHPSJUINFT QBTTBOU   M۝©DIFMMF�
ۘ &YQPTFS DFT TFSWJDFT BVY BQQMJDBUJPOT   USBWFST VOF "1* CJFO E©੗OJF EBOT VOF DPVDIF IJ©SBSDIJRVF H©SBOU MF

UBVY ©MFW© EFT ©W¨OFNFOUT   M۝©DIFMMF EV TZTU¨NF�

1८ॵ५ॴ९ॾ -۝©RVJQF 1८ॵ५ॴ९ॾ ©UBJU VOF ©RVJQF USBOTEJTDJQMJOBJSF DPNQPT©F EF DIFSDIFVST FO 1TZDIPMPHJF
 4DJFODFT
$PHOJUJWFT FU FO *OGPSNBUJRVF� &MMF DPNQSFOBJU EFVY DIFSDIFVST *OSJB FO *OGPSNBUJRVF
 VO QSPGFTTFVS E۝JOGPSNBUJRVF
EF #PSEFBVY */1 FU EFVY QSPGFTTFVST FO QTZDIPMPHJF DPHOJUJWF EF M۝6OJWFSTJU© EF #PSEFBVY� 0VUSF EFT QPTU�
EPDUPSBOUT FO FSHPOPNJF FU FO QTZDIPMPHJF
 FMMF B BDDVFJMMJ EFT EPDUPSBOUT FO JOGPSNBUJRVF FU FO QTZDIPMPHJF
 FU
JOH©OJFVST EF E©WFMPQQFNFOU�

-B UI©NBUJRVF QSJODJQBMF DPODFSOF MB DPODFQUJPO
 MF E©WFMPQQFNFOU FU MB WBMJEBUJPO E۝PVUJMT E۝BTTJTUBODFT
OVN©SJRVFT WJTBOU   BN©MJPSFS MB RVBMJU© EF WJF
 M۝BVUPOPNJF FU M۝JODMVTJPO TPDJBMF EF QFSTPOOFT FO TJUVBUJPO EF
IBOEJDBQ� -FT QVCMJDT WJT©T TPOU WBSJ©T FU MFT USBWBVY BDUVFMT QPSUFOU TVS MFT QFSTPOOFT BWFD BVUJTNF
 BWFD E©੗DJFODF
JOUFMMFDUVFMMF PV FODPSF MFT QFSTPOOFT ¢H©FT� -FT BQQMJDBUJPOT E©WFMPQQ©FT DPODFSOFOU M۝FOTFNCMF EFT NJMJFVY
PSEJOBJSFT UFMT RVF MB WJF EPNJDJMJBJSF PV FODPSF M۝JODMVTJPO TDPMBJSF� -B QMVSJEJTDJQMJOBSJU© QFSNFU EF NF॒SF ēVWSF
EFT N©UIPEPMPHJFT DFOUS©FT VUJMJTBUFVST 	QSFOBOU FO DPNQUF MFT CFTPJOT EFT VUJMJTBUFVST FU EFT BJEBOUT GBNJMJBVY FU
QSPGFTTJPOOFMT UPVU BV MPOH EV DZDMF EF DPODFQUJPO
� -FT BQQMJDBUJPOT TPOU FOTVJUF E©QMPZ©FT FU WBMJE©FT   USBWFST
EFT N©UIPEPMPHJFT E۝©WBMVBUJPO   MB GPJT EFT OPVWFBVY VTBHFT MJ©FT BV OVN©SJRVF FU EFT S©QFSDVTTJPOT TVS MB TBOU©
FU MF CJFO ªUSF EFT VUJMJTBUFVST�

-FT QSJODJQBMFT DPOUSJCVUJPOT EF 1८ॵ५ॴ९ॾ FO JOGPSNBUJRVF TPOU �
ۘ 6OF BQQSPDIF PVUJMM©F QPVS MF E©WFMPQQFNFOU E۝BQQMJDBUJPOT QFSWBTJWFT 	%JB4QFD
 %JB4VJUF
�
ۘ 6OF BQQSPDIF PVUJMM©F QPVS M۝PSDIFTUSBUJPO EF NBTTFT EF DBQUFVST 	%JB4XBSN
�

$IBQJUSF �� 4VQQPSUT FU "MHPSJ5INFT QPVS MFT "QQMJDBUJPOT /VN¦SJRVFT I"VUFT QFSGPSNBODF4 ���



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

ۘ 6OF QMBUFGPSNF E۝BTTJTUBODF   MB QFSTPOOF 	)PNF"TTJTU
�
ۘ 6O FOTFNCMF E۝PVUJMT QPVS M۝JODMVTJPO TDPMBJSF E۝©M¨WFT BWFD "VUJTNF 	4DIPPM�
�
ۘ $PODFQUJPO
 E©WFMPQQFNFOU FU ©WBMVBUJPO E۝VO MBOHBHF E©EJ©   MB E©UFDUJPO EF DPOUFYUFT FO FOWJSPOOFNFOUT

QFSWBTJGT 	"MMFO
�
-FT QSJODJQBMFT DPOUSJCVUJPOT EF 1८ॵ५ॴ९ॾ FO QTZDIPMPHJF TPOU �
ۘ 6OF ©UVEF DMJOJRVF E۝©WBMVBUJPO EF MB QMBUFGPSNF )PNF"TTJTU EBOT ��� MPHFNFOUT EF QFSTPOOFT ¢H©FT �

3©TVMUBU QPTJUJG TVS M۝Fਖ਼DBDJU© QPVS MF NBJOUJFO EF M۝BVUPOPNJF FU MB S©EVDUJPO EV GBSEFBV EF M۝BJEBOU FU
M۝FSHPOPNJF EV TZTU¨NF�

ۘ 6OF ©UVEF DMJOJRVF E۝©WBMVBUJPO EFT PVUJMT 4DIPPM� JODMVBOU �� ©M¨WFT � 3©TVMUBU QPTJUJG TVS M۝Fਖ਼DBDJU© EBOT MF
TPVUJFO   M۝JODMVTJPO TDPMBJSF FU M۝FSHPOPNJF EV TZTU¨NF�

����� 'BJUT NBSRVBOUT

-F CJMBO TDJFOUJ੗RVF TVS MB Q©SJPEF EF M۝©WBMVBUJPO FTU GPSUFNFOU QPTJUJG �
ۘ -۝©RVJQF QVCMJF EBOT EFT KPVSOBVY FU EFT DPOG©SFODFT EF QSFNJFS QMBO�
ۘ -۝©RVJQF QBSUJDJQF   EF OPNCSFVY QSPKFUT DPMMBCPSBUJGT S©HJPOBVY
 OBUJPOBVY FU JOUFSOBUJPOBVY�
ۘ %FT DPMMBCPSBUJPOT EF SFDIFSDIF S©DVSSFOUFT BWFD EFT QBSUFOBJSFT JOEVTUSJFMT DPNNF "JSCVT
 "SJBOF(SPVQ


PV MF $&" POU ©U© DPOTPMJE©FT�©UBCMJFT BV DPVST EF DFT � EFSOJ¨SFT BOO©FT
 NF॒BOU FO WBMFVS OPUBNNFOU MFT
S©BMJTBUJPOT MPHJDJFMMFT EFT ©RVJQFT�

ۘ 1MVTJFVST MPHJDJFMT E©WFMPQQ©T EBOT M۝©RVJQF TPOU SFDPOOVT JOUFSOBUJPOBMFNFOU
 TVCWFOUJPOO©T QBS OPT
QBSUFOBJSFT JOEVTUSJFMT
 FU KPVFOU VO S´MF DFOUSBM EBOT MB TUSBU©HJF TDJFOUJ੗RVF EF M۝©RVJQF�

ۘ -FT NFNCSFT EF M۝©RVJQF TPOU GPSUFNFOU JNQMJRV©T EBOT MFT DPNJU©T ©EJUPSJBVY FU DPNJU©T EF QSPHSBNNF EV
EPNBJOF�

/PVT BWPOT GBJU MF DIPJY EF NF॒SF FO BWBOU VO QSPKFU DPNNVO EBOT MFRVFM MFT � &1$T EF M۝©RVJQF 4"5"/"4
TPOU JNQMJRV©FT FU RVJ JMMVTUSF QBSGBJUFNFOU MFT TZOFSHJFT S©TVMUBOU EF MB DPNQM©NFOUBSJU© EFT BDUJWJU©T EF SFDIFSDIF
FU M۝©USPJUF DPMMBCPSBUJPO EFT NFNCSFT EF M۝©RVJQF�

'BJU NBSRVBOU 4ॵॲ८१ॸ � VO QSPKFU "/3 G©E©SBUFVS QPVS MB DBMDVM IBVUFT QFSGPSNBODFT�

$FT EFSOJ¨SFT BOO©FT
 M۝JOU©SªU EF MB DPNNVOBVU© EF DBMDVM TDJFOUJ੗RVF QPVS MFT BDD©M©SBUFVST NBU©SJFMT B
DS» SBQJEFNFOU� -B SBJTPO EF DFU JOU©SªU UJFOU EBOT MB QVJTTBODF NBTTJWF EF DBMDVM E©MJWS©F QBS DFT BQQBSFJMT�
1MVTJFVST CJCMJPUI¨RVFT MPHJDJFMMFT E۝BMH¨CSF MJO©BJSF EFOTF WJTBOU MFT BSDIJUFDUVSFT   CBTF E۝BDD©M©SBUFVST POU BJOTJ
©U© QSPEVJUFT� "V DPOUSBJSF
 MFT N©UIPEFT EF S©TPMVUJPO EF TZTU¨NFT MJO©BJSFT DSFVY
 RVJ POU EFT TDI©NBT E۝BDD¨T
N©NPJSF JSS©HVMJFST FU JOEJSFDUT
 TPOU QMVT DPNQMFYFT   NF॒SF FO PFVWSF MPSTRVF MFT BDD©M©SBUFVST TPOU DPOTJE©S©T�

$F QSPKFU BWBJU QPVS CVU E۝©UVEJFS FU EF NF॒SF BV QPJOU EFT BMHPSJUINFT FU EFT NPE¨MFT EF QSPHSBNNBUJPO
QBSBMM¨MFT QPVS JNQMBOUFS EFT N©UIPEFT EJSFDUFT EF S©TPMVUJPO EF TZTU¨NFT MJO©BJSFT DSFVY TVS MFT QMBUF�GPSNFT
©NFSHFOUFT ©RVJQ©FT E۝BDD©M©SBUFVST� -۝BQQSPDIF QSPQPT©F T۝FTU BSUJDVM©F BVUPVS EF USPJT BYFT EF SFDIFSDIF �

ۘ BMH¨CSF MJO©BJSF � MFT BMHPSJUINFT POU EV ªUSF BEBQU©T EBOT MF CVU EF QS©TFOUFS EFT QSPQSJ©U©T RVJ SFOEFOU MFVS
JNQM©NFOUBUJPO FU MFVS FY©DVUJPO Fਖ਼DBDFT FU ੗BCMFT TVS EFT QMBUF�GPSNFT I©U©SPH¨OFT� $FDJ B O©DFTTJU© MF
E©WFMPQQFNFOU EF OPVWFMMFTN©UIPEFT QPVS E©੗OJS MFT TDI©NBT E۝BDD¨T BVY EPOO©FT BEBQU©T BVY BSDIJUFDUVSFT
WJT©FT BJOTJ RVF EFT UFDIOJRVFT QPVS HBSBOUJS VO DPNQPSUFNFOU ੗BCMF FU SPCVTUF GPVSOJTTBOU EFT TPMVUJPOT
QS©DJTFT� %F QMVT
 JM B ©U© O©DFTTBJSF EF NF॒SF BV QPJOU EF OPVWFMMFT N©UIPEFT Fਖ਼DBDFT TVS BDD©M©SBUFVST
QPVS MFT U¢DIFT TQ©DJ੗RVFT E۝BMH¨CSFT MJO©BJSF EFOTF VUJMJT©FT EBOT MF DPOUFYUF EFT TPMWFVST EJSFDUT DSFVY �

��� �� #JMBO



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

ۘ NPUFVST E۝FY©DVUJPOT � MFT PVUJMT UFMT RVF MF NPUFVS E۝FY©DVUJPO 4UBS16 POU E©NPOUS© MFVS HSBOEF Fਖ਼DBDJU©
FU SPCVTUFTTF QPVS M۝JNQMBOUBUJPO E۝BMHPSJUINFT E۝BMH¨CSF MJO©BJSF EFOTF� -FT BMHPSJUINFT E۝BMH¨CSF MJO©BJSF
DSFVTF
 DFQFOEBOU
 TPOU DBSBDU©SJT©T QBS EFT TDI©NBT E۝BDD¨T BVY EPOO©FT DPNQMJRV©T
 EFT U¢DIFT EF DBMDVM EF
HSBOVMBSJU© FYUSªNFNFOU WBSJBCMF FU EFT E©QFOEBODFT DPNQMFYFT� "JOTJ
 VO F੖PSU EF SFDIFSDIF DPOT©RVFOU B
©U© FOHBH© QPVS NF॒SF BV QPJOU FU JNQMBOUFS EFT GPODUJPOOBMJU©T BJOTJ RVF EFT JOUFSGBDFT FO BE©RVBUJPO BWFD
MFT CFTPJOT GPSNBMJT©T QBS M۝BDUJWJU© EF SFDIFSDIF TVS MFT N©UIPEFT EJSFDUFT �

ۘ PSEPOOBODFNFOU � FY©DVUFS VOF DIBSHF EF USBWBJM I©U©SPH¨OF BWFD EFT E©QFOEBODFT DPNQMFYFT TVS VOF
BSDIJUFDUVSF UPVU BVTTJ DPNQMFYF FU I©U©SPH¨OF FTU VO E©੗ FYUSªNFNFOU TUJNVMBOU RVJ SFRVJFSU MF E©WFMPQQF�
NFOU E۝BMHPSJUINFT E۝PSEPOOBODFNFOU OPWBUFVST� -FT BMHPSJUINFT
 E©WFMPQQ©T EBOT MF DBESF EF DF QSPKFU

EPJWFOU DPNQPTFS BWFD VOF WJTJPO QBSUJFMMF EV HSBQIF EF U¢DIF FU EFT PCKFDUJGT QBSGPJT DPOUSBEJDUPJSFT UFMT
RVF MB NJOJNJTBUJPO EV SFDPVWSFNFOU
 MB NBYJNJTBUJPO EF MB MPDBMJU© TQBUJBMF
 PV
 MPSTRVF DFMB T۝BQQMJRVF
 MB
NJOJNJTBUJPO EF MB DPOTPNNBUJPO N©NPJSF�

�UBOU EPOO©F MB MBSHF EJTQPOJCJMJU© EFT QMBUF�GPSNFT EF DBMDVMT ©RVJQ©FT BWFD EFT BDD©M©SBUFVST FU MB SPCVTUFTTF
OVN©SJRVF EFT N©UIPEFT EJSFDUFT EF S©TPMVUJPO EF TZTU¨NFT MJO©BJSFT DSFVY
 MFT S©TVMUBUT EF DF QSPKFU POU FV
VO JNQBDU DPOTJE©SBCMF QPVS MF DBMDVM TDJFOUJ੗RVF BDBE©NJRVF FU JOEVTUSJFM� *M GPVSOJU EF QMVT VOF DPOUSJCVUJPO
DPOT©RVFOUF   MB DPNNVOBVU© EV DBMDVM TDJFOUJ੗RVF
 QVJTRV۝JM DPOTUJUVF VO FYFNQMF TBOT QS©D©EFOU EF DPEF
OVN©SJRVF DPNQMFYF EPOU MB QBSBMM©MJTBUJPO SFQPTF FOUJ¨SFNFOU TVS M۝VUJMJTBUJPO E۝VO NPUFVS E۝FY©DVUJPO
 ©UBOU
BJOTJ FYUSªNFNFOU QPSUBCMF
 NBJOUFOBCMF FU ©WPMVUJG
 QFSNF॒BOU BJOTJ EF NJFVY BQQS©IFOEFS M۝©WPMVUJPO WFST MFT
GVUVSFT BSDIJUFDUVSFT EF DBMDVM�

-F GSVJU EF DFT USBWBVY EF SFDIFSDIF TF DPODS©UJTF QBS MB EJTQPOJCJMJU© E۝VOF QJMF MPHJDJFMMF SFDPOOVF FU TVCWFO�
UJPOO©F QBS OPT QBSUFOBJSFT JOEVTUSJFMT�

'BJU NBSRVBOU %FT NFNCSFT EF 4"5"/"4 QBSUJDJQFOU BV .1* 'PSVN RVJ FTU M۝JOTUBODF EF TUBOEBSEJTBUJPO EF
.1*� /PVT BWPOT QSPQPT© FO TFQUFNCSF ���� VO OPVWFBV HSPVQF EF USBWBJM TVS MFT UPQPMPHJFT NBU©SJFMMFT BWFD MF
TPVUJFO EF #VMM�"UPT
 EV $&"
 EF 1BSBUPPMT
 E۝*OUFM FU EF 'VKJUTV� -۝VO EFT PCKFDUJGT FTU OPUBNNFOU EF GBJSF BEPQUFS
OPUSF WJTJPO TVS EFT BCTUSBDUJPOT QFSNF॒BOU EF H©SFS EF NBOJ¨SF QPSUBCMF MFT UPQPMPHJFT NBU©SJFMMFT 	S©TFBVY PV
N©NPJSF
 FU MB MPDBMJU©� /PVT BWPOT QV JOU©HSFS OPT QSPQPTJUJPOT EBOT MB OPVWFMMF WFSTJPO EV TUBOEBSE 	.1* ��� FO
����
�

'BJU NBSRVBOU (VJMMBVNF 1BMMF[ B PCUFOV MF QSJY *&&& 5$)1$ &BSMZ $BSFFS 3FTFBSDIFST "XBSE GPS &YDFMMFODF
JO )JHI 1FSGPSNBODF $PNQVUJOH FO ����� $۝FTU MF TFVM GSBO§BJT 	FU MF EFVYJ¨NF &VSPQ©FO
   BWPJS SF§V DF QSJY
QSFTUJHJFVY� $F QSJY NFU FO BWBOU DIBRVF BOO©F USPJT KFVOFT DIFSDIFVST EV EPNBJOF DBMDVM IBVUF�QFSGPSNBODF
QPVS MFVS WJTJPO
 BJOTJ RVF MFVS DPOUSJCVUJPOT SFNBSRVBCMFT� *M FTU SFNJT MPST EF MB DPOG©SFODF QIBSF EV EPNBJOF

4VQFSDPNQVUJOH� 1PVS (VJMMBVNF
 DF TPOU TFT USBWBVY TVS MFT &OUS©FT�4PSUJFT FO )1$
 FO QBSUJDVMJFS BVUPVS EFT
QSPCM©NBUJRVFT EF EJ੖©SFOUJBUJPO BVUPNBUJRVF
 BJOTJ RVF TPO S©DFOU QSPKFU BVUPVS EFT NPE©MJTBUJPOT E۝BQQMJDBUJPOT
EF OFVSPTDJFODFT RVJ POU DPOEVJU MF KVSZ B MVJ B॒SJCVFS DF QSJY� /PUPOT ©HBMFNFOU RVF (VJMMBVNF B ©U© 5FDI 1SPHSBN
7JDF $IBJS   MB DPOG©SFODF 4VQFSDPNQVUJOH FO ����
 DF RVJ DPOTUJUVF ©HBMFNFOU VO ©M©NFOU SFNBSRVBCMF EV GBJU EF
M۝JNQBDU FU EF M۝BVEJFODF EF DF॒F DPOG©SFODF RVJ SBTTFNCMF DIBRVF BOO©F FOWJSPO ������ QBSUJDJQBOUT�

'BJU NBSRVBOU -۝FYQFSUJTF EFT NFNCSFT EF M۝©RVJQF E©CPSEF EV TUSJDU DBESF EF MB UFDIOJRVF QPVS T۝©UFOESF BVY
FOKFVY KVSJEJRVFT FU TPDJ©UBVY EF M۝JOGPSNBUJRVF� &O KBOWJFS ����
 'SBO§PJT 1FMMFHSJOJ BWBJU ©U© OPNN© NFNCSF
EV DPMM¨HF EF MB $/*-
 QPVS VO NBOEBU EF DJOR BOT
 QBS MF QS©TJEFOU EV 4©OBU EF M۝©QPRVF� &O KBOWJFS ����
 JM
B ©U© SFDPOEVJU QBS MF OPVWFBV QS©TJEFOU EV 4©OBU
 QPVS VO EFVYJ¨NF FU EFSOJFS NBOEBU EF DJOR BOO©FT� 4FVM
JOGPSNBUJDJFO BV DPMM¨HF EFT DPNNJTTBJSFT EF MB $/*-
 JM DPOUSJCVF BVY E©MJC©SBUJPOT FO BQQPSUBOU TPO FYQFSUJTF

$IBQJUSF �� 4VQQPSUT FU "MHPSJ5INFT QPVS MFT "QQMJDBUJPOT /VN¦SJRVFT I"VUFT QFSGPSNBODF4 ���



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

EBOT MF EPNBJOF EF MB TDJFODF JOGPSNBUJRVF FU EV ESPJU EV OVN©SJRVF� *M B FO DIBSHF MFT EPNBJOFT EV DPNNFSDF FU
EF MB QVCMJDJU© ©MFDUSPOJRVFT 	OPUBNFOU DPODFSOBOU MFT DPPLJFT FU BVUSFT USBDFVST

 MB DZCFS�T©DVSJU©
 MFT ੗DIJFST
S©HBMJFOT FVSPQ©FOT FU MB DPPSEJOBUJPO FVSPQ©FOOF� � DF EFSOJFS UJUSF
 JM SFQS©TFOUF IBCJUVFMMFNFOU MB 'SBODF BVQS¨T
EV $PNJU© FVSPQ©FO EF MB QSPUFDUJPO EFT EPOO©FT
 M۝JOTUBODF FVSPQ©FOOF RVJ G©E¨SF M۝FOTFNCMF EFT BVUPSJU©T EF
QSPDUFDUJPO EFT EPOO©FT EF M۝6OJPO FVSPQ©FOOF� &O UBOU RVF DPNNJTTBJSF�SBQQPSUFVS
 JM JOTUSVJU EFT EPTTJFST EF
TBODUJPOT BENJOJTUSBUJWFT RVF MB $/*- QFVU JO੘JHFS   DFSUBJOT SFTQPOTBCMFT EF USBJUFNFOUT BZBOU DPNNJT EFT
NBORVFNFOUT   MB MPJ ۡ*OGPSNBUJRVF FU -JCFSU©Tۡ FU BV 3(1%�

��� 0SHBOJTBUJPO FU WJF EF MÔ¦RVJQF

����� 1JMPUBHF
 BOJNBUJPO
 PSHBOJTBUJPO EF MÔ¦RVJQF

-FT &1$T )९५1"$4
 4503. FU 5"%११. QBSUBHFOU EFT BDUJWJU©T EF SFDIFSDIF ©USPJUFNFOU MJ©FT
 OPVT BWPOT
EPOD EF OPNCSFVY QSPKFUT FO DPNNVO FU OPVT QBSUJDJQPOT
 FO DPNNVO
   MB S©QPOTF BVY EJ੖©SFOUT BQQFMT  
QSPKFUT� -B NPJUJ© EFT QVCMJDBUJPOT EF M۝©RVJQF TPOU DPNNVOFT   BV NPJOT � &1$T
 MFT UI¨TFT TPOU NBKPSJUBJSFNFOU
DP�EJSJH©FT PV DP�FODBES©FT QBS EFT NFNCSFT EF � &1$T FU MFT E©WFMPQQFNFOUT EFT QSJODJQBVY MPHJDJFMT TPOU
JOUFSE©QFOEBOUT� $F RVJ TF USBEVJU QBS VO USBWBJM DPMMBCPSBUJG TVS EFT N©UIPEPMPHJFT FU UFDIOPMPHJFT DPNNVOFT FU
QBS VO QBSUBHF EFT NJTTJPOT B॒SJCV©FT BVY JOH©OJFVST EF SFDIFSDIF B੖FDU©T EBOT MFT ©RVJQFT� $IBRVF &1$ PSHBOJTF
VO HSPVQF EF USBWBJM S©HVMJFS BVRVFM MFT NFNCSFT EFT BVUSFT &1$ TPOU DPOWJ©T FU QBSUJDJQFOU US¨T S©HVMJ¨SFNFOU
TVJWBOU MFT UI¨NFT BCPSE©T� /PUPOT FO੗O RV۝FO UBOU RV۝&RVJQFT 1SPKFU $PNNVOFT
 OPVT S©EJHFPOT DIBRVF BOO©F
VO SBQQPSU E۝BDUJWJU© QPVS M۝*OSJB� -FT BDUJWJU©T EF SFDIFSDIF
 MFT QSPKFUT FU MFT MPHJDJFMT E©WFMPQQ©T TPOU E©UBJMM©T EF
NBOJ¨SF US¨T QS©DJTF EBOT DFT SBQQPSUT EJTQPOJCMFT FO MJHOF 	QBS FYFNQMF QPVS M۝BOO©F ����
 �

ۘ )९५1"$4 � ?iiTb,ff`�r2#XBM`B�X7`f`�TTQ`ib�+iBpBi2f_�kyRNf?B2T�+bfmB/yX?iKH
ۘ 4503. � ?iiTb,ff`�r2#XBM`B�X7`f`�TTQ`ib�+iBpBi2f_�kyRNfbiQ`KfmB/yX?iKH
ۘ 5"%११. � ?iiTb,ff`�r2#XBM`B�X7`f`�TTQ`ib�+iBpBi2f_�kyRNfi�/��KfmB/yX?iKH

����� 1BSJU¦�� *OU¦HSJU¦ TDJFOUJÿRVF�� )ZHJ¥OF FU T¦DVSJU¦�� %¦WFMPQQFNFOU EVSBCMF FU QSJTF FO DPNQUF EFT JN�
QBDUT FOWJSPOOFNFOUBVY�� 1SPQSJ¦U¦ JOUFMMFDUVFMMF FU JOUFMMJHFODF ¦DPOPNJRVF

4VS MB Q©SJPEF DPOTJE©S©F
 QPVS MFT � SFDSVUFNFOUT TVS EFT QPTUFT QFSNBOFOUT
 � POU ©U© PCUFOVT QBS EFT GFNNFT�
%F QMVT
 M۝©RVJQF B QSPHSFTT© FO UFSNFT EF QBSJU© QPVS MFT SFDSVUFNFOUT EFT QFSTPOOFMT OPO�QFSNBOFOUT 	EPDUPSBOUT

QPTU�EPDUPSBOUT
 JOH©OJFVST
� -FT EPDUPSBOUFT SFQS©TFOUFOU ��� EFT EPDUPSBOUT EF M۝©RVJQF TVS MB Q©SJPEF�

&O UFSNFT EF TDJFODF SFQSPEVDUJCMF
 VOF B॒FOUJPO QBSUJDVMJ¨SF B ©U© QPSU©F QPVS QPVWPJS SFGBJSF MFT FYQ©SJFODFT

FO GPVSOJTTBOU QBS FYFNQMF EFT BSUFGBDUT BTTPDJ©T BWFD MFT QVCMJDBUJPOT RVJ M۝BVUPSJTFOU� 1PVS MFT QSJODJQBVY MPHJDJFMT
EF M۝©RVJQF
 M۝JOU©HSBUJPO DPOUJOVF
 MFT UFTUT EF OPO�S©HSFTTJPO
 MB EPDVNFOUBUJPO VUJMJTBUFVS POU QPVS PCKFDUJG
EF HBSEFS MF MPHJDJFM NBJOUFOBCMF
 QPSUBCMF FU QPVWBOU ªUSF JOTUBMM© FU VUJMJT© TJNQMFNFOU� 1BS BJMMFVST
 QPVS OPT
MPHJDJFMT BZBOU B॒FJOU VOF EJ੖VTJPO JNQPSUBOUF
 FO QMVT EF M۝JOU©HSBUJPO DPOUJOVF
 M۝IJTUPSJRVF EFT S©TVMUBUT FU
MFT QFSGPSNBODFT TPOU TUPDL©T FO CBTF 	&MBTUJDTFBSDI
 FU QFVWFOU ªUSF DPNQBS©T BWFD MFT PVUJMT DPODVSSFOUT EF MB
DPNNVOBVU©�

-B SFQSPEVDUJCJMJU© BQQBSB®U BVKPVSE۝IVJ DPNNF ©UBOU EF QMVT FO QMVT JOEJTQFOTBCMF QPVS T۝BTTVSFS RV۝VO DBMDVM
	VOF FYQ©SJFODF OVN©SJRVF
 QSPEVJTBOU VO S©TVMUBU QPVSSB ªUSF PCUFOV EF NBOJ¨SF JEFOUJRVF QBS VO BVUSF VUJMJTBUFVS
PV E©WFMPQQFVS RVFMRVFT NPJT PV BOO©FT QMVT UBSE� "WFD (ॻ९ॾ FU (ॻ९ॾং)1$ 	E©WFMPQQ©   M۝*OSJB #PSEFBVY
 JM FTU
QPTTJCMF EF QSPEVJSF�E©QMPZFS VO CJOBJSF JEFOUJRVF � BV CJU QS¨T � TVS EFVY NBDIJOFT EJTUJODUFT
 BJOTJ RVF EBOT MF
UFNQT� $۝FTU MB TPMVUJPO RVJ ©U© SFUFOVF QPVS MF E©QMPJFNFOU EFT MPHJDJFMT EF MB QJMF TPMWFVS
   MB GPJT QPVS NF॒SF BV

��� �� #JMBO

https://raweb.inria.fr/rapportsactivite/RA2019/hiepacs/uid0.html
https://raweb.inria.fr/rapportsactivite/RA2019/storm/uid0.html
https://raweb.inria.fr/rapportsactivite/RA2019/tadaam/uid0.html
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QPJOU VO BMHPSJUINF PV VO DPEF TVS VO PSEJOBUFVS QFSTPOOFM
 QPVS MF WBMJEFS FO JOU©HSBUJPO DPOUJOVF
 QPVS GBJSF
EFT QSFNJFST UFTUT EJNFOTJPOOBOU
 QVJT QPVS EFT ©UVEFT EF QBTTBHF   M۝©DIFMMF TVS EFT TVQFS�DBMDVMBUFVS 	  M۝BJEF EF
DPOUFOFVST H©O©S©T QPVS MF E©QMPJFNFOU
� -B GPSDF EF DF XPSL੘PX ©UBOU E۝BWPJS MF NªNF CJOBJSF MPST EFT RVBUSF
©UBQFT UPVU FO QS©TFSWBOU VOF TPMVUJPO TPVQMF QPVS MFT QIBTFT EF E©WFMPQQFNFOU�

� 1SPKFU
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'PSDFT �
ۘ 6OJU© UI©NBUJRVF FU DPNQM©NFOUBSJU© EFT DPNQ©UFODFT EFT NFNCSFT EF M۝©RVJQF�
ۘ 7JTJCJMJU© JOUFSOBUJPOBMF EFT USBWBVY EF SFDIFSDIF
 EJ੖VTJPO EFT S©TVMUBUT FU JNQMJDBUJPO EBOT DPNNVOBVU©

EV )1$�
ۘ *NQBDU EFT USBOTGFSUT UFDIOPMPHJRVFT TVS MFT HSBOET BDUFVST EV EPNBJOF EV )1$�
ۘ -F E©WFMPQQFNFOU EF MPHJDJFMT EF UBJMMF NPZFOOF FU DJCM©T T۝FTU BW©S© ªUSF VOF CPOOF TUSBU©HJF QPVS PCUFOJS

VO SFUPVS E۝JOGPSNBUJPO TVS OPT PSJFOUBUJPOT GVUVSFT�
ۘ 1BSUJDJQBUJPO BVY DPNJU©T EF TUBOEBSEJTBUJPO FU BVY ©UVEFT QSPTQFDUJWFT FVSPQ©FOOFT�
ۘ $PMMBCPSBUJPOT JOEVTUSJFMMFT BWFD EFT QBSUFOBJSFT RVJ VUJMJTFOU MB TJNVMBUJPO OVN©SJRVF EBOT MFVST BDUJWJU©T

EF 3�%�
ۘ 1PTJUJPOT B॒SBDUJWFT EF OPT EPDUPSBOUT EBOT MF TFDUFVS EV )1$ EFT 3�% EFT HSBOET HSPVQFT FU DBSSJ¨SFT

BDBE©NJRVFT�
ۘ 3FOGPSDFNFOU TJHOJ੗DBUJG EF OPUSF UBVY E۝FODBESFNFOU�

'BJCMFTTFT �
ۘ /PT USBWBVY EF SFDIFSDIF T۝BQQVJFOU TVS EFT BDUJWJU©T FYQ©SJNFOUBMFT JNQPSUBOUFT 	O©DFTTJUBOU VOF GPSUF

NBJO�E۝ēVWSF FO E©WFMPQQFNFOU
�
ۘ -B EJ੖VTJPO GPSUF EF DFSUBJOT MPHJDJFMT E©WFMPQQ©T EBOT M۝©RVJQF
 FOHFOESF EFT DP»UT EF NBJOUFOBODF JNQPS�

UBOUT NBJT RVJ EPJWFOU SFTUFS NBJUSJT©T�
ۘ -F NBORVF E۝©UVEJBOUT FO )1$ NBJT DF॒F UFOEBODF
 PCTFSW©F DFT EFSOJ¨SFT BOO©FT
 FTU FO OF॒F BN©MJPSBUJPO


FO QBSUJDVMJFS EFQVJT MB SFGPOUF EV NBTUFS $*4%�
0QQPSUVOJU©T �

ۘ -FT UI¨NFT EF SFDIFSDIF BDUVFMT EF M۝©RVJQF TPOU QBSGBJUFNFOU FO QIBTF BWFD MFT PSJFOUBUJPOT TVJWJFT QBS MB
DPNNVOBVU© TDJFOUJ੗RVF FU BWFD MFT HSBOET BDUFVST RVJ DPOTBDSFOU EFT F੖PSUT JNQPSUBOUT   MB TJNVMBUJPO
OVN©SJRVF FU BV DBMDVM IBVUF QFSGPSNBODF�

ۘ &YQMPJUFS M۝FYQFSUJTF FO JOH©OJFSJF MPHJDJFMMF QPVS MF E©WFMPQQFNFOU EF QSPHSBNNFT QFSGPSNBOUT�
ۘ -۝BQQSFOUJTTBHF FTU VO HSPT DPOTPNNBUFVS EF )1$ FU BMJNFOUF EF NBOJ¨SF TFOTJCMF MFT QSPCM©NBUJRVFT EF

OPUSF EPNBJOF�
ۘ -F QPTJUJPOOFNFOU EF OPT USBWBVY EF SFDIFSDIF TF TJUVF BV CPO OJWFBV E۝BCTUSBDUJPO QPVS FYQMPJUFS M۝©WPMVUJPO

EFT OPVWFBVY NBU©SJFMT�
.FOBDFT �

ۘ -FT OPSNFT ©WPMVFOU USPQ MFOUFNFOU
 DF RVJ MJNJUF M۝BEPQUJPO   HSBOEF ©DIFMMF EF OPT SFDIFSDIFT EBOT
M۝JOEVTUSJF�

$IBQJUSF �� 4VQQPSUT FU "MHPSJ5INFT QPVS MFT "QQMJDBUJPOT /VN¦SJRVFT I"VUFT QFSGPSNBODF4 ���



%PDVNFOU EÔBVUP¦WBMVBUJPO EV -B#3*

ۘ -F WJFJMMJTTFNFOU EF M۝©RVJQF FU MB QSPHSFTTJPO EF DBSSJ¨SF US¨T MJNJU©F EBOT MB DPOKPODUVSF BDUVFMMF�
ۘ -B E©QFOEBODF BVY QMBUFGPSNFT E۝FYQ©SJNFOUBUJPO DPNNF 1MBGSJN 	EPOU MFT NPEBMJU©T EF HFTUJPO TPOU US¨T

EJ੖©SFOUFT EF DFMMFT QSPQPT©FT TVS MFT TVQFSDBMDVMBUFVST EV (&/$*
�

��� 4USVDUVSBUJPO
 FþFDUJGT FU PSJFOUBUJPOT TDJFOUJÿRVFT

����� 4USVDUVSBUJPO FU FþFDUJGT

-۝©RVJQF 4"5"/"4 T۝JOTDSJU OBUVSFMMFNFOU EBOT MF OPVWFBV E©DPVQBHF FO E©QBSUFNFOUT EV QSPKFU EV -B#3*�
&MMF DPOTUJUVFSB VO E©QBSUFNFOU   QBSU FOUJ¨SF BWFD VOF VOJU© UI©NBUJRVF GPSUF FU
 B੗O EF TJNQMJ੗FS MB MFDUVSF EF TFT
BDUJWJU©T
 MFT � &1$T BTTPDJ©FT TFSPOU QS©TFOU©FT DPNNF EFT ©RVJQFT BV TFJO EF DF E©QBSUFNFOU� -PST EF MB EFSOJ¨SF
DPNQBHOF E۝©WBMVBUJPO JOUFSOF *OSJB
 MFT &1$T 4503. FU 5"%११. POU E©K  SFE©੗OJ MFVST PCKFDUJGT TDJFOUJ੗RVFT  
NPZFO UFSNF FU DPOUJOVFSPOT   MFT GBJSF ©WPMVFS BV ੗M EV DBMFOESJFS E۝©WBMVBUJPO *OSJB� -۝&1$ )९५1"$4 EPJU ªUSF
©WBMV©F M۝BOO©F QSPDIBJOF EBOT MF DBMFOESJFS EV DPNJU© E۝©WBMVBUJPO *OSJB FU TFT NFNCSFT USBWBJMMFOU BDUJWFNFOU  
MB SFE©੗OJUJPO EFT PCKFDUJGT TDJFOUJ੗RVFT FU   TB SFTUSVDUVSBUJPO� -FT S©੘FYJPOT O۝POU DFQFOEBOU QBT FODPSF DPOWFSH©
NªNF TJ EF OPVWFBVY BYFT EF SFDIFSDIF TFSPOU DFSUBJOFNFOU NJT FO BWBOU
 FO BE©RVBUJPO BWFD MFT PSJFOUBUJPOT
TDJFOUJ੗RVFT QS©TFOU©FT DJ�EFTTPVT�

&O UFSNFT EF SFDSVUFNFOU   DPVSUF ©DI©BODF OPVT TPVUFOPOT TBOT BVDVOF S©TFSWF FU BWFD VO HSBOE FOUIPVTJBTNF
MB DBOEJEBUVSF EF -B©SDJP -JNB 1JMMB EBOT M۝©RVJQF 4"5"/"4 FO NVUBUJPO DPNNF $3 $/34� 4PO QSPKFU EF SFDIFSDIF
FU E۝JOU©HSBUJPO QPSUF TVS M۝PSEPOOBODFNFOU FU TVS MFT QSPCM©NBUJRVFT MJ©FT   MB TDBMBCJMJU©
 M۝I©U©SPH©O©JU© FU MB
MPDBMJU©� $۝FTU VO QSPKFU E۝VOF JNQPSUBODF DBQJUBMF DBS DFT QPJOUT TPOU DFOUSBVY QPVS MF DBMDVM TDJFOUJ੗RVF IBVUFT
QFSGPSNBODFT� -FT BYFT EF SFDIFSDIF RV۝JM TPVIBJUF E©WFMPQQFS T۝JOU¨HSFOU FU DPNQM¨UFOU MFT USBWBVY BDUVFMT EF
M۝©RVJQF 4"5"/"4
 TVS M۝PSEPOOBODFNFOU EJTUSJCV© FU US¨T I©U©SPH¨OF
 FU PVWSFOU EF OPVWFMMFT QFSTQFDUJWFT QPVS
MB T©MFDUJPO QBS BQQSFOUJTTBHF EFT N©UIPEFT E۝PSEPOOBODFNFOU�

����� 0SJFOUBUJPOT TDJFOUJÿRVFT

-B TJNVMBUJPO OVN©SJRVF FTU BVKPVSE۝IVJ JOU©HS©F EBOT UPVT MFT DZDMFT EF DPODFQUJPO FU E۝©UVEFT TDJFOUJ੗RVFT

RV۝FMMFT TPJFOU BDBE©NJRVFT PV JOEVTUSJFMMFT
 B੗O EF QS©EJSF PV EF DPNQSFOESF MF DPNQPSUFNFOU EF QI©OPN¨OFT
DPNQMFYFT TPVWFOU DPVQM©T PV NVMUJ�QIZTJRVFT� -B RVBMJU© EF MB QS©EJDUJPO O©DFTTJUF E۝BWPJS EFT NPE¨MFT QS©DJT FU
BEBQU©T
 NBJT BVTTJ EF EJTQPTFS E۝BMHPSJUINFT EF DBMDVM Fਖ਼DBDFNFOU JNQMBOU©T TVS EFT PSEJOBUFVST BVY BSDIJUFDUVSFT
FO QFSNBOFOUF ©WPMVUJPO� $PNQUF UFOV EF MB UBJMMF UPVKPVST DSPJTTBOUF FU EF MB TPQIJTUJDBUJPO EFT TJNVMBUJPOT NJTFT
FO ēVWSF
 MF SFDPVST BV DBMDVM QBSBMM¨MF TVS EFT DBMDVMBUFVST QPTT©EBOU KVTRV۝  QMVTJFVST DFOUBJOFT EF NJMMJFST EF
DēVST EF DBMDVM FU DPOTPNNBOU�H©O©SBOU EFT WPMVNFT NBTTJGT EF EPOO©FT EFWJFOU JODPOUPVSOBCMF � DF EPNBJOF
DPSSFTQPOE   DF RVJ FTU BVKPVSE۝IVJ BQQFM© )JHI 1FSGPSNBODF $PNQVUJOH 	)1$
� %۝BVUSF QBSU
 MB OVN©SJTBUJPO EF
OPNCSFVY QSPD©E©T FU MB QSPMJG©SBUJPO E۝PCKFUT DPOOFDU©T EF UPVUF OBUVSF H©O¨SFOU EFT WPMVNFT EF EPOO©FT UPVKPVST
DSPJTTBOUT RVJ DPOUJFOOFOU EF NVMUJQMFT JOGPSNBUJPOT QS©DJFVTFT � DFMMFT�DJ OF QFVWFOU ªUSF NJTFT FO ©WJEFODF
RVF WJB EFT USBJUFNFOUT TPQIJTUJRV©T � PO QBSMF BMPST EF #JH %BUB� -B DPNQMFYJU© JOUSJOT¨RVF EF DFT USBJUFNFOUT
OVN©SJRVFT O©DFTTJUF VOF BQQSPDIF IPMJTUJRVF BWFD EFT DPMMBCPSBUJPOT E۝©RVJQFT NVMUJEJTDJQMJOBJSFT DBQBCMFT EF
NB®USJTFS M۝JOU©HSBMJU© EFT DPNQ©UFODFT TDJFOUJ੗RVFT SFRVJTFT QPVS DIBDVOF EFT DPNQPTBOUFT DPOTUJUVBOU DF॒F
DIB®OF E۝FYQFSUJTFT�

1PVS BWPJS VO S©FM JNQBDU TVS MFT QSPHS¨T FU BWBOD©FT TDJFOUJ੗RVFT
 DFT DPNQ©UFODFT EPJWFOU JODMVSF MB HFTUJPO
Fਖ਼DBDF EV OPNCSF NBTTJG EF OēVET EF DBMDVM FO VUJMJTBOU EFT QBSBEJHNFT EF QSPHSBNNBUJPO BZBOU VO OJWFBV ©MFW©
E۝FYQSFTTJWJU©
 FYQMPJUBOU EFT DPVDIFT EF DPNNVOJDBUJPOT QFSGPSNBOUFT
 EFT UFDIOJRVFT EF HFTUJPO Fਖ਼DBDFT QPVS

��� �� 1SPKFU
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EFT FOUS©FT�TPSUJFT JOUFOTJWFT
 EFT N©DBOJTNFT Fਖ਼DBDFT E۝PSEPOOBODFNFOU EF DBMDVM TVS EFT QMBUFT�GPSNFT BWFD VO
HSBOE OPNCSF E۝VOJU©T EF DBMDVM FU EFT WPMVNFT NBTTJGT E۝FOUS©FT�TPSUJFT
 EFT N©UIPEFT OVN©SJRVFT JOOPWBOUFT FU
QFSGPSNBOUFT QPVS BOBMZTFS MFT WPMVNFT EF EPOO©FT QSPEVJUFT FU EFT BMHPSJUINFT Fਖ਼DBDFT QPVWBOU ªUSF JOU©HS©T
EBOT EFT BQQMJDBUJPOT SFQS©TFOUBOU EFT DIBMMFOHFT TDJFOUJ੗RVFT SFDPOOVT   GPSUT JNQBDUT TPDJ©UBVY FU ©DPOPNJRVFT�
-F QSPKFU EF M۝©RVJQF 4"5"/"4 WJTF   DPOTJE©SFS DIBDVO EF DFT NBJMMPOT EF NBOJ¨SF DPOTJTUBOUF
 DPI©SFOUF FU
DPOTPMJE©F� /PVT EJTQPTPOT EFQVJT M۝BOO©F EFSOJ¨SF EF QMVTJFVST TPVSDFT EF ੗OBODFNFOU QPVS E©WFMPQQFS DFT
BDUJWJU©T �

ۘ 'BJTBOU TVJUF BV QSPKFU "/3 4ॵॲ८१ॸ NFOUJPOO© QS©D©EFNNFOU
 MF QSPKFU 4ॵॲ८१ॸ९ॹ WJTF   BESFTTFS MFT E©੗T
SFMBUJGT BV E©WFMPQQFNFOU EF TPMWFVST MJO©BJSFT Fਖ਼DBDFT FU TDBMBCMFT QPVS BSDIJUFDUVSFT I©U©SPH¨OFT EF
HSBOEF UBJMMF� � DBVTF EF MB DPNQMFYJU© FU EF M۝I©U©SPH©O©JU© EF DFT QMBUFGPSNFT BJOTJ RVF DFMMF EFT N©UIPEFT
DJCMFT
 DF QSPKFU SFQPTFSB TVS M۝VUJMJTBUJPO EF TVQQPSUT E۝FY©DVUJPO QPVS B॒FJOESF VO OJWFBV ©MFW© EF QFS�
GPSNBODF
 QSPHSBNNBCJMJU© FU QPSUBCJMJU©� &O SFHSPVQBOU EFT FYQFSUT FO BMH¨CSF MJO©BJSF DPNQVUBUJPOOFMMF

PSEPOOBODFNFOU FU TVQQPSUT E۝FY©DVUJPO
 4ॵॲ८१ॸ९ॹ S©QPOESB   DFT E©੗T E۝VOF QBSU BV NPZFO EV E©WF�
MPQQFNFOU E۝BMHPSJUINFT OVN©SJRVFT FU EF N©UIPEFT E۝PSEPOOBODFNFOU BEBQU©T BVY DBSBDU©SJTUJRVFT EFT
DBMDVMBUFVST I©U©SPH¨OFT EF HSBOEF UBJMMF
 FU E۝BVUSF QBSU
 QBS MF CJBJT EF M۝BN©MJPSBUJPO FU M۝FYUFOTJPO EFT
TVQQPSUT E۝FY©DVUJPO BWFD EF OPVWFMMFT GPODUJPOOBMJU©T RVJ S©QPOEFOU BVY CFTPJOT EF DFT N©UIPEFT� $F
USBWBJM DPOEVJSB   EFT S©TVMUBUT EF SFDIFSDIF GPOEBNFOUBMF BVTTJ CJFO RV۝BV E©WFMPQQFNFOU EF MPHJDJFMT�

ۘ -F QSPKFU S©HJPO ۡ)1$ TDBMBCMF FDPTZTUFN 
ۡ EBOT MFRVFM TPOU JNQMJRV©T VO HSBOE OPNCSF EF DIFSDIFVST EFT
©RVJQFT 4"5"/"4 FU #,#
   USBWFST MF DMVTUFS 4ZT/VN EF M۝*%&9 EF M۝VOJWFSTJU© EF #PSEFBVY
 NBJT BVTTJ
"JSCVT
 MF $&" FU M۝*/3"& FOUSF BVUSFT
 QSPQPTF EF SFMFW© � E©੗T BQQMJDBUJGT �

ۘ .FUBCBSDPEJOH FU ©DPMPHJF OVN©SJRVF

ۘ %©UFDUJPO E۝BOPNBMJFT EBOT MFT HSBQIFT E۝JOUFSBDUJPO   HSBOEF ©DIFMMF FU BQQMJDBUJPO BVY S©TFBVY

TPDJBVY

ۘ 3©EVDUJPO EV CSVJU BVUPVS EFT B©SPQPSUT FU TBOU© EVSBCMF

ۘ �DPVMFNFOUT UVSCVMFOUT
 DPNCVTUJPO UVSCVMFOUF
 B©SPUIFSNJRVF FU QI©OPN¨OFT QIZTJRVFT DPNQMFYFT�

$F QSPKFU DPOUSJCVFSB TJHOJ੗DBUJWFNFOU   MB TZOFSHJF OBJTTBOUF TVS MB DPOWFSHFODF FOUSF EFVY EPNBJOFT
KVTRV۝  QS©TFOU FODPSF SFMBUJWFNFOU EJTUJODUT
   TBWPJS MF DBMDVM IBVUF QFSGPSNBODF 	)1$
 FU MF USBJUFNFOU

MB HFTUJPO EFT HSBOEFT NBTTFT EF EPOO©FT 	#JH %BUB
 � DF QSPKFU T۝JOTDSJU EPOD DMBJSFNFOU EBOT MF EPNBJOF
©NFSHFOU EV )JHI 1FSGPSNBODF %BUB "OBMZUJDT 	)1%"
�

ۘ 1MVT TQ©DJ੗RVFNFOU
 FU FO DPNQM©NFOU EV E©੗ BQQMJDBUJG EF .FUBCBSDPEJOH NFOUJPOO© DJ�EFTTVT
 M۝BDUJPO EF
E©WFMPQQFNFOU UFDIOPMPHJRVF (03%0/ USBWBJMMF   DPOTPMJEFS MFT CSJRVFT E۝VOF QJMF MPHJDJFMMF )1$ E©WFMPQ�
Q©F QBS MFT DIFSDIFVST EF 4"5"/"4 FU RVJ DPVWSF MFT BTQFDUT TPMWFVST OVN©SJRVFT
 TVQQPSU E۝FY©DVUJPO
FU CJCMJPUI¨RVF EF DPNNVOJDBUJPO� -F DBESF BQQMJDBUJG EF DF QSPKFU FTU VOF BQQMJDBUJPO EF DMBTTJ੗DBUJPO
E۝JOEJWJEVT 	NJDSP�PSHBOJTNFT
 FVDBSZPUFT
 QPT© QBS OPT QBSUFOBJSFT EF M۝*/3"& 	FU BWFD M۝©RVJQF 1ॲ५९१४५
�
-FT ©DIBOUJMMPOT QPVWBOU WBSJFS EF EJ[BJOF EF NJMMJFST BV NJMMJPO E۝JOEJWJEVT�

����� 0VWFSUVSFT TDJFOUJÿRVFT

$POWFSHFODF )1$ #JH%BUB -F )1$ FU MF #JH %BUB POU ©WPMV© BWFD MFVST QSPQSFT JOGSBTUSVDUVSFT 	TVQFSDBMDVMBUFVST
DPOUSF OVBHFT

 BQQMJDBUJPOT 	TJNVMBUJPOT TDJFOUJ੗RVFT DPOUSF BOBMZTFT EF EPOO©FT
 FU PVUJMT MPHJDJFMT 	.1* FU
0QFO.1 DPOUSF DBESFT .BQ�3FEVDF PV %FFQ -FBSOJOH
� .BJT M۝BOBMZTF EFT EPOO©FT NBTTJWFT O©DFTTJUF EF QMVT FO
QMVT EF QVJTTBODF EF DBMDVM 	HS¢DF   M۝BQQSFOUJTTBHF QSPGPOE
 FU EFWJFOU VOF QS©PDDVQBUJPO NBKFVSF QPVS MF DBMDVM
TDJFOUJ੗RVF� -F $IBMMFOHF )1$�#JH%BUB
 BVRVFM QBSUJDJQFOU EFT NFNCSFT EF M۝©RVJQF 4"5"/"4
 SBTTFNCMF EFT
©RVJQFT EFT EPNBJOFT )1$
 #JH %BUB FU .BDIJOF -FBSOJOH 	.-
 QPVS USBWBJMMFS   M۝JOUFSTFDUJPO EF DFT EPNBJOFT� -B
SFDIFSDIF FTU PSHBOJT©F TFMPO USPJT BYFT QSJODJQBVY �

$IBQJUSF �� 4VQQPSUT FU "MHPSJ5INFT QPVS MFT "QQMJDBUJPOT /VN¦SJRVFT I"VUFT QFSGPSNBODF4 ���
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ۘ M۝VUJMJTBUJPO EV )1$ QPVS BDD©M©SFS M۝*" FU MF USBJUFNFOU EFT EPOO©FT NBTTJWFT

ۘ M۝JOUFMMJHFODF BSUJ੗DJFMMF FU M۝BOBMZTF EFT EPOO©FT QPVS MFT TJNVMBUJPOT TDJFOUJ੗RVFT   HSBOEF ©DIFMMF

ۘ MB HFTUJPO EFT JOGSBTUSVDUVSFT FU EFT SFTTPVSDFT�

%BOT MF DPOUFYUF EF MB DPOWFSHFODF FOUSF MF )1$ FU MFT HSBOEFT EPOO©FT
 MB DIBSHF EF USBWBJM EFT TVQFSDBMDVMBUFVST
EFWJFOU QMVT I©U©SPH¨OF� $FMB T۝FYQMJRVF QBS MF GBJU RVF MF QSPDFTTVT EF E©DPVWFSUF TDJFOUJ੗RVF BMMJF H©O©SBMFNFOU
MFT TJNVMBUJPOT BVY ©UBQFT E۝BOBMZTF EFT EPOO©FT� -B RVBOUJU© EF EPOO©FT JNQMJRV©FT EBOT DF DZDMF B BVHNFOU© FO
SBJTPO EFT BN©MJPSBUJPOT BQQPSU©FT BVY UFDIOPMPHJFT EFT DBQUFVST FU EF MB QVJTTBODF EF USBJUFNFOU TBOT QS©D©EFOU
EFT TVQFSDBMDVMBUFVST
 QFSNF॒BOU MB SFQS©TFOUBUJPO EF QSPCM¨NFT TDJFOUJ੗RVFT QMVT JNQPSUBOUT� %BOT DF DPOUFYUF
 JM
FTU JNQPSUBOU E۝FY©DVUFS UPVUFT MFT ©UBQFT TVS MB NªNF NBDIJOF QPVS ©WJUFS MFT DP»UT ©MFW©T BTTPDJ©T BV NPVWFNFOU
EFT EPOO©FT� %F QMVT
 BVKPVSE۝IVJ
 EF OPNCSFVTFT ©UBQFT E۝BOBMZTF EF EPOO©FT JNQMJRVFOU VOF MPVSEF DIBSHF
$16 FU C©O©੗DJFOU E۝BDD©M©SBUFVST EBOT MFT TVQFSDBMDVMBUFVST
 M۝FYFNQMF MF QMVT OPUBCMF ©UBOU M۝BQQSFOUJTTBHF
EFT S©TFBVY OFVSPOBVY� $۝FTU QPVSRVPJ MB OPUJPO E۝BQQMJDBUJPO TDJFOUJ੗RVF ©WPMVF WFST VO XPSLठPX TDJFOUJ੗RVF

DPNQPT© EF U¢DIFT   GPSUF JOUFOTJU© EF $16 FU EF EPOO©FT� $F॒F OPVWFMMF EJWFSTJU© EF MB DIBSHF EF USBWBJM P੖SF
©HBMFNFOU EFT QPTTJCJMJU©T EF NFJMMFVSF VUJMJTBUJPO EFT SFTTPVSDFT
 DBS MFT DPEFT E۝BOBMZTF EFT EPOO©FT TPOU TPVWFOU
©MBTUJRVFT FU T۝BEBQUFOU   VO OPNCSF DIBOHFBOU EF SFTTPVSDFT� -FT QMBOJ੗DBUFVST EF MB QSPDIBJOF H©O©SBUJPO EF
TVQFSDBMDVMBUFVST BVSPOU CFTPJO E۝JOGPSNBUJPOT E©UBJMM©FT TVS MFT BQQMJDBUJPOT
 RVJ EFWSPOU ªUSF E©SJW©FT EF EPOO©FT
PCUFOVFT MPST E۝FY©DVUJPOT QS©D©EFOUFT 	QBS FYFNQMF EFT USBDFT
� &O PVUSF
 B੗O EF QSPNPVWPJS VOF NFJMMFVSF
VUJMJTBUJPO EFT SFTTPVSDFT QBSUBH©FT
 EFT TUSBU©HJFT E۝BSCJUSBHF EZOBNJRVF TPOU O©DFTTBJSFT� &MMFT EPJWFOU T۝BQQVZFS
TVS EFT EPOO©FT EF TVSWFJMMBODF BDUVBMJT©FT FU QSFOESF SBQJEFNFOU EFT E©DJTJPOT QPVS BEBQUFS MF TZTU¨NF   VOF
DIBSHF EF USBWBJM DIBOHFBOUF� /©BONPJOT
 EF UFMMFT JOGPSNBUJPOT BQQSPGPOEJFT OF TPOU H©O©SBMFNFOU QBT EJTQPOJCMFT
BVKPVSE۝IVJ� 1BS DPOT©RVFOU
 QSPQPTFS EFT TUSBU©HJFT EF TVSWFJMMBODF FU EF QSP੗MBHF EFT BQQMJDBUJPOT FTU VO ©M©NFOU
JNQPSUBOU QPVS B॒FJOESF M۝PCKFDUJG E۝BN©MJPSBUJPO EFT BMHPSJUINFT EF QMBOJ੗DBUJPO�

$F॒F BDUJWJU© EF SFDIFSDIF TFSB QPTJUJPOO©F   M۝JOUFSGBDF FOUSF MFT GVUVST E©QBSUFNFOUT 4"5"/"4 FU #,# FU VO
SFDSVUFNFOU DPNNVO E۝VOF NB®USF EF DPOG©SFODFT TVS DF॒F UI©NBUJRVF B ©U© F੖FDUV© FO ����� $F QSPKFU EFWSB TF
E©WFMPQQFS   NPZFO UFSNF FU EFWFOJS DBOEJEBU   VO EFT GVUVST BYFT USBOTWFSTFT EBOT MB OPVWFMMF PSHBOJTBUJPO EV
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