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Presentation*succinte*de*la*Conférence!
 

Préambule*
  
 
Après Catane (Italie), Rio de Janeiro (Brésil), Melbourne (Floride), Berlin (Allemagne), 
Bologne (Italie), New York (USA), Dijon accueillera la  septième  édition de la 
conférence internationale « International Workshop on Complex Networks » du 23  au 25 
Mars 2016.  Après NetSci, CompleNet est la manifestation mondiale la plus prestigieuse 
entièrement dédiée à la science des réseaux. D’année en année, elle accroit son 
rayonnement international et devient un point d’échange incontournable de la 
communauté scientifique francophone, européenne et internationale dans le domaine des 
grandes masses de Données. 
 
 CompleNet 2016 sera un temps fort d’échanges entre les principaux acteurs de la 
recherche industrielle et universitaire. Environ 120 chercheurs du monde entier (85% 
d’étrangers représentant plus de 30 nationalités) sont attendus pour confronter leurs 
recherches sur la Science des réseaux. 
 
Nous vivons désormais à l'ère des données. En effet, toutes les disciplines (physique, 
biologie,  sciences sociales ,économie, informatique, météorologie, etc..) sont confrontées 
à un afflux massif de données et à une explosion d'informations à gérer. A travers les 
données et leurs interactions, la science des réseaux vise à comprendre ces structures de 
plus en plus grandes et, à travers elles, les systèmes complexes qu'elles modélisent.  
 
L’originalité de la conférence réside dans le caractère résolument interdisciplinaire des 
thématiques abordées. En effet, la complexité et la science des réseaux sont des 
entreprises pluridisciplinaires qui mobilisent des ressources intellectuelles dans 
pratiquement toutes les communautés scientifiques. Dans les deux dernières décennies, 
nous avons assisté à une augmentation exponentielle du nombre de publications dans ce 
domaine. Des systèmes biologiques à l'informatique, de l'économie aux réseaux sociaux, 
les réseaux complexes sont de plus omniprésents dans de nombreux domaines de la 
science. C'est à cette nature interdisciplinaire des réseaux complexes que CompleNet vise 
à répondre. 

 
Pour sa septième édition sous la présidence du professeur Hocine CHERIFI CompleNet a 
su réunir dans son comité scientifique d’éminents experts internationaux qui couvrent les 
cinq continents ceci afin de garantir l’excellence et la notoriété de cette manifestation. 
 
CompleNet veut ainsi contribuer à la résolution des grands défis du secteur des « BIG 
DATA » en faisant collaborer efficacement les principaux acteurs industriels et 
universitaires du secteur, au meilleur niveau mondial.  

 

Processus*de*Sélection**
 
Le processus de sélection mis en place est extrêmement rigoureux. Chaque soumission 
sera évaluée par un minimum de 3 experts et 5 experts au maximum.  On attend de 500 à 
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600 soumissions. Le nombre de papiers acceptés devant évoluer entre 100 à 120. Le 
comité d’orientation de CompleNet tiens à maitriser la croissance de la manifestation et 
limite volontairement le nombre de participants. Cette démarche est un gage d’excellence 
scientifique des contributions retenues. Elle vise a maintenir  CompleNet dans les toutes 
premières rencontres scientifiques du domaine. 

Comité*de*programme*
 
Le comité de programme est résolument international avec plus de 30 nationalités 
représentées couvrant les 5 continents. Afin de gérer plus efficacement le caractère 
pluridisciplinaire de la conférence le président de la conférence s’est entouré d’une  
direction du comité de programme  assuré par 2 coprésidents et d’un comité local 
d’organisation. Ce comité de programme est amené a évoluer afin d’intégrer de nouvelles 
personnalités. 

Actes*de*la*conférence*
 
 Les  actes de la conférence seront publiés dans la série «Studies! in! Computational!
Intelligence"!(SCI)!des$Lecture$Note$on$Computer$Sciences$de$Springer.  Cette série publie!les 
progrès et de! nouveaux développements  dans les différents domaines de l’Intelligence 
Artificielle. Son but est de diffuser efficacement les résultats de recherche originaux  sous 
forme imprimée et électronique. Seuls sont considérés pour publication dans cette série les 
actes de conférences répondant aux normes internationales des comités de programme 
garantissant un strict processus d’évaluation et de sélection de soumission par les pairs. 
Le champ d'application de la série SCI couvre tout le spectre de l'Intelligence Artificielle à 
partir de thèmes fondamentaux de la théorie de l'informatique à l'information et de 
communication scientifique et de la technologie et un large éventail de domaines 
d'application interdisciplinaire. 
!
La série SCi est  indexées dans ISI Proceedings, DBLP, Ulrichs, SCOPUS, MathSciNet, 
Current Mathematical Publications, Mathematical Reviews, Zentralblatt Math: MetaPress 
et Springerlink. 
 

Issues*spéciales*de*revues*scientifiques*
 
CompleNet se veut une conférence résolument transdisciplinaire car c’est souvent aux 
interfaces que se situent les avancés les plus fécondes. Néanmoins cette volonté est 
couplée avec une volonté d’exigence quant à la qualité des contributions qui doivent être 
les plus représentatives des meilleurs travaux dans chacune des spécialités abordés. C’est 
la raison pour laquelle un certain nombre de revues on acceptées de nous accompagner 
afin de diffuser plus amplement les travaux présentés. A l’issue de la conférence les 
auteurs des meilleures contributions seront invités à proposer des versions étendues de 
leurs travaux pour apparaitre dans des issues spéciales des revues suivantes :  
 
Applied Network Science         Springer 
Computational Social Networks    Springer  
Journal of Complex Networks    Oxford Journal 
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La!conférence!
 
La Conférence  portera sur les recherches et les études en cours dans les domaines des réseaux 
complexes et plus particulièrement sur les sujets de recherche portant sur les points 
suivants (mais sans s'y limiter) : 

•  Applications of Network Science 

• Behavioral & Social Influence  

 • Community Structure in Networks 

•  Complex Networks in Technology 

•  Complex Networks and Epidemics 

•  Complex Networks and Mobility 

•   Complex Networks in Biological Systems 

•  Complex networks in Statistical Mechanics 

•  Emergence in Complex Networks 

•  Geometry in Complex Networks 

•  Interacting Social Networks 

•  Information Spreading in Social Media, 

•  Link Analysis and Ranking 

•  Modeling Human Behavior in Complex Networks 

•  Network Evolution 

•  Networks as Frameworks 

•  Rumor Spreading 

•  Search in Complex Networks 

•  Social Networks 

  • Structural Network Properties and Analysis 

  • Synchronization in Networks 
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Composition)de)l’équipe)organisatrice)de)la)manifestation!

Président**Général*
 

Hocine Cherifi, Université de Bourgogne, France. 

!

Présidents*du*comité*de*programme*

Bruno Gonçalves Université Aix-Marseille, France. 

Roberta Sinatra Northeastern University, Cambridge, USA. 
 

*Présidents*des*sessions*posters*

Chantal Cherifi, Université de Lyon, France. 

Olivier Togni, Université de Bourgogne, France. 

 

Comité*d’orientation*

Giuseppe Mangioni, University of Catania, Italie. 

José Mendes, University of Aveiro, Portugal. 

Ronaldo Menezes, Florida Institute of Technology, USA. 

 

Comité*d’organisation*local*

Hocine Cherifi, Université de Bourgogne, France. 

Eric Leclercq, Université de Bourgogne, France. 

Sylvain Rampacek, Université de Bourgogne, France. 

Marinnette Savonnet, Université de Bourgogne, France. 

Olivier Togni, Université de Bourgogne, France. 

!
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Comité*scientifique*international**

Yong-Yeol Ahn, Indiana University Bloomington, USA 

Sebastian Ahnert, University of Cambridge, UK 

Marco Aiello, University of Groningen, HOLLAND 

Lucas Antiqueira, Universidade de São Paulo, BRAZIL 

Marcio Argollo De Menezes, Universidade Federal Fluminense, BRAZIL 

Tomaso Aste, University College London (UCL), UK 

Rodolfo Baggio, Bocconi University, ITALY 

Carmelo J. A. Bastos Filho, University of Pernambuco, BRAZIL 

Rosa M. Benito, Universidad Politecnica de Madrid (UPM), SPAIN 

Sanjukta Bhowmick, University of Nebraska, Omaha, USA 

Marian Boguna, University of Barcelona, SPAIN 

Dan Braha, NECSI, USA 

Jesper Bruun, University of Copenhagen, Department of Science Education, DENMARK 

Matteo Casadei, Alma Mater Studiorum - Università di Bologna, ITALY 

Claudio Castellano, SMC, INFM-CNR, ITALY 

Jaime Cohen, Federal University of Paraná (UFPR), BRAZIL 

Regino Criado, Universidad Rey Juan Carlos, SPAIN 

Luigi Cuccia, University of Palermo, ITALY 

Dominik Dahlem, IBM Research, USA 

Albert Diaz-Guilera, Universitat de Barcelona, SPAIN 

Jordi Duch, Universitat Rovira i Virgili, SPAIN 

Tim Evans, Imperial College London, UK 
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Alexandre Evsukoff, UFRJ, BRAZIL 

Giorgio Fagiolo, Sant'Anna School of Advanced Studies, ITALY 

Daniel Figueiredo, COPPE/UFRJ, BRAZIL 

Pablo Fleurquin, IFISC - Universitat de les Illes Balears, SPAIN 

Alexandre P. Francisco, INESC-ID / CSE Dept, IST, Tech Univ of Lisbon, PORTUGAL 

Vasco Furtado, UNIFOR, BRAZIL 

José Manuel Galán, University of Burgos, SPAIN 

Philippe Giabbanelli, Simon Fraser University, CANADA 

Fosca Giannotti, ISTI/CNR, ITALY 

Santiago Gil, Northeastern University, USA 

James Gleeson, University of Limerick, IRELAND 

Kwang-Il Goh, Korea University, KOREA 

Jesus Gomez-Gardenes, Universidad Rey Juan Carlos, SPAIN 

Steve Gregory, University of Bristol, UK 

Jean-Loup Guillaume, LIP6 - UPMC, FRANCE 

Mehmet Gunes, University of Nevada, Reno, USA 

Alexander Gutfraind, University of Illinois at Chicago, USA 

Aric Hagberg, Los Alamos National Laboratory, USA 

Mohammad Hasan, Indiana University Purdue University, Indianapolis, USA 

Philipp Hoevel, TU Berlin, GERMANY 

Petter Holme, Sungkyunkwan University, SWEDEN 

Kevin Huggins, US Military Academy, USA 

Marco Alberto Javarone, University of Sassari, ITALY 

Renaud Lambiotte, University of Namur, BELGIUM 

Paul Laurienti, Wake Forest Baptist Medical Center, USA 
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Sune Lehmann, Technical University of Denmark, DENMARK 

Amanda Leonel, Technological Institute of Aeronautics, BRAZIL 

Clemence Magnien, LIP6 (CNRS - UPMC), FRANCE 

Giuseppe Mangioni, University of Catania, ITALY 

Isabel Meirelles, Northeastern University, USA 

Sandro Meloni, University of Zaragoza, SPAIN 

Jose Mendes, University of Aveiro, PORTUGAL 

Ronaldo Menezes, Florida Institute of Technology, USA 

Vincenzo Nicosia, School of Mathematical Sciences, Queen Mary University of London, UK 

Andrea Omicini, Alma Mater Studiorum–Università di Bologna, ITALY 

Juyong Park, Graduate School of Culture Technology, KAIST, KOREA 

Ana Pastore Y Piontti, Universidad Nacional de Mar del Plata, ARGENTINA 

Georgios Piliouras, Georgia Institute of Technolog, USA 

Luce Prignano, Institut Català de Paleocologia Humana i Evolució Social (IPHES), SPAIN 

Matthias R. Brust, Louisiana Tech university, USA 

Filippo Radicchi, Northwestern University, USA 

Yiye Ruan, The Ohio State University, USA 

Francisco C. Santos, INESC-ID, Lisboa, PORTUGAL 

Joaquin Sanz, University of Zaragoza, SPAIN 

Maximilian Schich, CCNR - Barbásilab, Northeastern University, USA 

Frank Schweitzer, ETH Zurich, SWITZERLAND 

M. Ángeles Serrano, Departament de Física Química, Universitat de Barcelona, SPAIN 

Filippo Simini, University of Bristol, UK 

Roberta Sinatra, CCNR and Physics Department, Northeastern University, USA 

Thorsten Strufe, TU Dresden, GERMANY 
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Michael Szell, Northeastern University, USA 

Attila Szolnoki, Res. Inst. Tech. Phys. & Mat. Sci., HUNGARY 

Bosiljka Tadic, Jozef Stefan Institute, SLOVENIA 

Robert Tolksdorf, Freie Universität Berlin, Networked Information Systems, GERMANY 

Stephen Uzzo, New York Hall of Science, USA 

Paulino R. Villas Boas,  Universidade de São Paulo, BRAZIL 

Mirko Viroli, Alma Mater Studiorum - Università di Bologna, ITALY 

Dashun Wang, IBM T.J. Watson Research Center, USA 

Haoxiang Xia, Dalian University of Technology, CHINA 

Soon-Hyung Yook, Kyung Hee University, SOUTH KOREA 

Anna Zygmunt, AGH, POLAND 
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Conférenciers+invités!
Complenet fait une large place aux conférenciers invités afin de stimuler les interactions 
entres les chercheurs de divers horizons (sciences sociales, physique, informatique, 
économie, etc..). Trois conférences invitées par jour alternent avec des sections techniques 
regroupées par thématiques. Le choix des conférenciers invités repose sur un certain 
nombre de principes : 

• faire appel à des chercheurs de grande notoriété (keynote speakers) mais aussi à de 
jeunes chercheurs aux travaux prometteurs (invited speakers), susceptibles de 
devenir des leaders dans l’avenir. 

•  avoir des chercheurs de diverses nationalités, tout en donnant une légère 
préférence aux invités du continent sur lequel se déroule l’édition pour des 
commodités pratiques. 

• avoir un certain équilibre entre les sexes. 
• Avoir une répartition thématique équilibrée (théorie des réseaux, réseaux de villes, 

réseaux de mobilité, réseaux sociaux, épidémies,  dynamique des réseaux,  réseaux 
biologique, chaine alimentaire, science de la réussite, etc.) 

• Avoir des chercheurs exerçant tout ou partie de leurs activités dans des 
laboratoires de grands groupes industriels 

Invités*des*précédentes*éditions*:*

2010!,!Federal!University!of!Rio!de!Janeiro,!Rio!de!Janeiro!,!Brazil!!!
M. Madan Babu, Cambridge,UK.    Eugene Stanley, Boston University, USA  
Jure Leskovec, Stanford, USA    Rita Zozernon, University of Pernambuco,Brazil 
Cesar Hidalgo, Harvard, USA   Maximilian Schich, Northeastern Univ. USA  
Marcio Argolo de Menezes, Universidade Federal Fluminense , Brazil 
 

2012!,!Florida!Institute!of!Technology,!Melbourne!,!Florida,!USA!!
 
Sinan Aral, New York University , USA-  Robert Bonneau, Rensselaer Pol. Institute, USA, 
László Barabási, Northeastern Univ., USA  Gourab Ghoshal, Northeastern Univ., USA 
My Thai, University of Florida, USA  Neil Johnson,  University of Miami, USA  
Julia Casasnovas, Univ. Rov. i Virgili, Spain - Sune Lehmann, Technical Univ. of Denmark, 
Denmark     Nathalie Riche, Microsoft, USA 
 

2013!,!Freie!Universitat!Berlin,!Germany!!
 
Thilo Gross, univ. of Bristol.UK  Martin Warnke, Leuphana Univ, Germany,  
Alex Arenas, Univ. Rov. i Virgili,Spain José Mendes, University of Aveiro, Portugal 
Boleslaw Szymanski, NEST , USA   Luis Izquierdo, University of Burgos Spain  
Jesús Gómez-Gardeñes, Univ. de Zaragoza, Spain Maxi San Miguel, Univ. Illes Balears,Spain 
Albert Diaz- Guilera, Univ.de Barcelona, Spain 
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2014!,!University!of!Bologna,!Bologna,!Italy!
 
Raffaella Burioni, Univ di Parma Italy -  Tamás Vicsek, Eötvös Univ. Budapest, Hungary 
Alessandro Vespignani, ISI Foundation, Italy-  Juyong Park, KAIST, South Korea   
Mirko  Esposti, Univ. of Bologna, Italy Stephen Uzzo, New York Hall of Science, USA   
Giorgio Fagiolo, Sant'Anna School of Advanced Studies,  Italy, Adriano Barra, Sapienza 
University of Rome Bruno Golçalves, Université Aix- Marseille  
 

2015!,!!New!York!Hall!of!Science!New!York!City,!USA!
 
Chaoming Song, University of Miami. USA,  Reka Albert, Penn State University , USA, 
Cesar Hidalgo , Cambridge, USA- Hernan Makse, City College of New York, USA, 
 Kate Coronges, Army Research Office Mark Newman, University of Michigan,USA 
Arun Sundararajan, Leonard N. Stern School of Business, USA -Ching-Yung Lin J. 
Watson Research Center, USA 
 

Invités*de*l’Édition*2016,*Université*de*Bourgogne,*Dijon*
• Renaud Lambiotte, Département de Mathématiques , Université de Namur, 

Belgique 
• Alain Barrat, Centre de Physique Théorique, UMR 7332, Marseille, France 
• Vittoria Colizza, INSERM, France. 
• Nicola Perra, Business School of Greenwich University, UK. 
• Giovanna Miritello, Telefonica, Spain 
• Ernesto Estrada, Institute of Complex Systems, University of Strathclyde, 

Glasgow, U.K. 
• Petra Vertes, Brain Mapping Unit (BMU), University of Cambridge, UK. 
• Balazs Vedres, Center for Network Science, Central European University, 

Budapest, Hungary 
• Jose Ramasco. IFISC, University of the Balearic Islands, Spain. 

 
 



! 12!

!

Intérêt'de'l’opération,,retombées,régionales,attendues!
 
Parce qu’elle touche à des enjeux stratégiques pour les sociétés développées 
(communication, protection de l’information, commerce, compétitivité industrielle), 
l’activité de recherche autour de la science des données joue un rôle essentiel dans l’essor 
et dans l’émergence des acteurs socio- économiques de l’industrie de l’information.  
 
Dans une compétition internationale particulièrement intense  l’organisation de 
CompleNet en Bourgogne témoigne de la très grande vitalité et du dynamisme 
exceptionnel des acteurs régionaux dans ce secteur. Elle constitue une occasion unique 
pour la ville de Dijon et pour toute la région afin de se positionner sur la scène nationale et 
internationale comme l’un des acteurs majeurs dans le développement des industries du 
futur. 
 
Cette manifestation scientifique constitue un espace de promotion de choix pour les 
entreprises bourguignonnes évoluant dans des domaine d’activité aussi divers que les 
sciences du vivant, les sciences exactes (Multimédia, Imagerie, réalité Virtuelle, Réseaux, 
Web sémantique,etc.) , l’économie,etc.. Nous souhaitons que les entreprises innovantes du 
secteur prennent une part active à cette manifestation afin de valoriser les atouts 
technologiques des industriels de la région. Cette interaction entre la recherche et 
l’innovation technologique est un enjeu essentiel de CompleNet pour accompagner et 
renforcer ce processus de forte innovation des principaux acteurs du domaine. 

!
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Plan%de%Financement!
!

DEPENSES$PAR$POSTE$$(TTC$EN$EUROS$)$ RECETTES$(TTC$EN$EUROS)$

Intitulé(
Formule(de(
calcul(
utilisée(

Montant(
en(Euros( intitulé(

Montant(

En(Euros(

Frais!de!préparations! 2000! 2000! Inscriptions$
Payantes$$ 38100!

Frais!de!Communications! 1000! 1000! Subventions$:$ !!

Bourses!étudiants! 3x500! 1500! Conseil!
régional! 5000!

Location!matériel!
info/vidéo! 900! 900! CNRS! 5000!

Location!panneaux!posters! 600! 600! Université!de!
Bourgogne! 5000!

Conférenciers!invités! 9x1500! 13500! Grand!Dijon! 5000!

Organisateurs! 4x1500! 6000! !! !!
Editions!des!actes!papier! 60€X120! 7200! !! !!
pauses!(6)! 6X120X5! 3600! !! !!
Déjeuner`! 17€X120X3! 6120! !! !!
Repas!de!gala! 45€x120! 5400! !! !!
!Visite!guidée!«!dijon!et!le!
vin!»! 120x!15€! 1800! !! !!

Cadeau!souvenir! 120x6! 720! !! !!
Fourniture!papeterie! 500! 500! !! !!
!Cartables! 120x12€! 2400! !! !!
Impression!Programmes! 120x5€! 360! !! !!
Badges! 120X2,5€! 300! !! !!
Création!et!gestion!site!
Web! !! 1500! !! !!

Frais!postaux! !! 1600! !! !!
Photocopies! !! 600! !! !!

Téléphone/!fax! !! 500! $$ !!

$$ $$
$$

$$
Total$général$des$dépenses$ 58100$ 58100$
$$ !! !!
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Annexe!:"Programme"de"l’édition"2015!
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Australia,*3*
Bangladesh,*1*

Brazil,*22*

Canada,*4*
Chile,*1*

China,*6*

Colombia,*5*

Denmark,*3*
Ecuador,*2*
France,*5*
Germany,*3*
Greece,*2*

Hungary,*3*

India,*6*

Ireland,*4*
Israel,*9*

Italy,*26*

Japan,*14*

Korea,*The*
Republic*of,*2*Mexico,*11*

Portugal,*11*
Qatar,*1*Singapore,*5*

Spain,*31*
Switzerland,*5*

United*Kingdom,*
13*

United*States,*93*

Search*in*Complex*Networks,*2*

Shocks*and*Bursts,*2*
Geometry*in*

Complex*Networks,*
3*

Network*Controllability*and*
Observability,*3*

Ecological*Networks*and*Food*
Webs,*4*

Impact*and*Success*PredicWon,*5*

Complex*Networks*in*Technology,*
5*

Networks*as*Frameworks,*6*

Emergence*in*Complex*Networks,*
6*Rumor*Spreading,*6*

Complex*Networks*
and*Mobility,*6* Complex*networks*in*

StaWsWcal*Mechanics,*7*

Complex*Networks*in*Biological*
Systems,*8*

InformaWon*Spreading*in*Social*
Media,,*8*

SynchronizaWon*in*Networks,*8*

Link*Analysis*and*Ranking,*8*

Network*EvoluWon,*12*

Modeling*Human*Behavior*in*
Complex*Networks,*13*
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2FC�GLQR?@GJGRW�AMLBGRGML�GQ�PCTC?JCB�SQGLE�
NCPRSP@?RGML�RFCMPW�?LB�CVNPCQQCB�@W�?�AMK@GL?RGML�MD�BCEPCCQ�GL�RFC�BGDDCPCLR�J?WCPQ
��
-SP� RFCMPW�BCKMLQRP?RCQ� RF?R� RFC�CVGQRCLAC�MD�QSAF� RMNMJMEW�BPGTCL� GLQR?@GJGRGCQ� GQ�ECLCPGA� GL�KSJRGNJCV�LCRUMPIQ��NPMTGBGLE�?�LCU�
KCAF?LGQK�MD�N?RRCPL�DMPK?RGML
�
�
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�
5C�UGJJ� QFMU� QMKC�MD� RFC� PCACLR� PCQSJR� GL� MSP� EPMSN� AMLACPLGLE� BWL?KGAQ� GL�KSJRGNJCV� LCRUMPIQ
�-L� RFC� MLC� F?LB�UC� AMLQGBCP�
KSJRGNJCV�LCRUMPIQ�?Q�QCR�MD�LMBCQ� GL�BGDDCPCLR� J?WCPQ
��R�C?AF� J?WCP� RFC�QCR�MD�LMBCQ� GQ� RFC�Q?KC�@SR� RFC�AMLLCARGMLQ�?KMLE� RFC�
LMBCQ�A?L�@C�BGDDCPCLR�GL�RFC�J?WCPQ
�$SPRFCPKMPC�RFC�AMLLCARGMLQ�?KMLE�RFC�J?WCPQ�GQ�BCQAPG@CB�@W�?�oLCRUMPI�MD�J?WCPQp
�5C�F?TC�
QRSBGCB�BGDDCPCLR�NPMACQQCQ�?APMQQ�RFC�J?WCPQ��BGDDSQGML	�?LB�@CRUCCL�RFC�J?WCPQ��PC?ARGML	
�'L�RFGQ�A?QC�2SPGLE�N?RRCPLQ�?NNC?P�?Q�?L�
CDDCAR�MD�BGDDCPCLR�?TCP?EC�AMLLCARGTGRGCQ�GL�BGDDCPCLR�J?WCPQ
��Q�?�N?PRGASJ?P�A?QC�MD�KSJRGNJCV�LCRUMPI��MLC�A?L�?JQM�?L?JWXC�LCRUMPIQ�
RF?R� AF?LEC� GL� RGKC�� QGLAC� GL� RFGQ� A?QC�C?AF� J?WCP� MD� RFC�KSJRGNJCV� AMPPCQNMLBQ� RM� ?� QL?NQFMR� MD� RFC� GLRCP?ARGML� N?RRCPL
� $MP� RFGQ�
QGRS?RGML��UC�F?TC�QFMUL�RF?R�RFCPC�?PC�BGDDCPCLR�KCAF?LGQKQ�RF?R�BMKGL?RC�RFC�BGDDSQGML�MD�GLDMPK?RGML�GL�RFC�QWQRCK�BCNCLBGLE�ML�
RFC�PCJ?RGTC�CDDCAR�MD�KM@GJGRW�?LB�BGDDSQGML�?KMLE�RFC�LMBCQ
�
�
�
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+?LW�AMKNJCV�QWQRCKQ�BCK?LB�K?LGDMJB�PCQMSPACQ�RM�@C�QSNNJGCB�DPMK�BGQRGLAR�AF?LLCJQ�RM�DSLARGML�NPMNCPJW��C
E
��U?RCP��E?Q��?LB�
CJCARPGAGRW�DMP�?�AGRW
�$MP�QSAF�IGLB�MD�QWQRCKQ��QSNNMPRQ�MD�KMPC�RF?L�MLC�RWNC�MD�TGR?J�PCQMSPACQ�NPMBSACB�DPMK�?�DGVCB�QCR�MD�QMSPAC�
LMBCQ�QSAF�?Q�NMUCP�NJ?LRQ� GL�NMUCP�EPGB�?LB�U?RCP�QMSPACQ� GL�U?RCP�QSNNJW�LCRUMPIQ� RFPMSEF�?�QCPGCQ�MD� DSLARGMLGLE�LMBCQ�?PC�
CQQCLRG?J�DMP�RFC�NPMNCP�DSLARGMLGLE��MP�RM�@C�TG?@JC�?Q�UC�QF?JJ�A?JJ
�&CPC��UC�NPCQCLR�PCQSJRQ�DMP�?�KMBCJ�DMP�TG?@GJGRW�MD�QSAF�QWQRCKQ�
BCK?LBGLE� QGKSJR?LCMSQ� AMLLCARGTGRGCQ� UGRF� TGR?J� PCQMSPACQ� NPMBSACB� ?LB� BGQRPG@SRCB� @W� QMSPAC� LMBCQ� GL� KSJRGNJCV� LCRUMPIQ�
NPMNMQCB�GL�9�;
��
2FC� KSJRGNJCV� TG?@GJGRW� KMBCJ� GQ� BCDGLCB� ?Q� DMJJMUQ
� %GTCL� ?� LCRUMPI� UGRF� L�KSJRGNJC� J?WCPQ�� GL� UFGAF� C?AF� J?WCP� MD� RFC� LCRUMPI�
AMPPCQNMLBQ�RM�?�ACPR?GL�GLDP?QRPSARSP?J�LCRUMPI��?�EGTCL�DP?ARGML�l�MD�PCQMSPAC�LMBCQ�ECLCP?RCQ�?LB�BGQRPG@SRCQ�PCQMSPACQ�CQQCLRG?J�
RM�@C�TG?@JC
���ICW�?QQSKNRGML�MD�RFC�KMBCJ� GQ�RF?R�MLJW�TG?@JC�LMBCQ�A?L�DSLARGML�NPMNCPJW�?LB�RP?LQKGR�PCQMSPACQ�DSPRFCP�RM�RFCGP�
AMLLCARCB�LCGEF@MPQ
�2FCL��?�LMBC�GQ�TG?@JC�MLJW�GD� GR�A?L�PC?AF��TG?�RFC�TG?@JC�LMBCQ��?�QMSPAC�LMBC�GL�C?AF�?LB�CTCPW�J?WCP
� W�
NPCQCLRGLE�?JEMPGRFKQ� �$GE
� �?�@	� RM� GBCLRGDW� RFC� QCR� MD� TG?@JC�LMBCQ�?LB� RFC�?L?JWRGA� QMJSRGMLQ� RM� RFC�NPM@JCK��UC� GJJSQRP?RC�LMTCJ�
DC?RSPCQ�MD�QWQRCK�@CF?TGMPQ�AF?P?ARCPGXCB�@W�RFC�KSJRGNJC�PCQMSPAC�BCK?LBQ
��
��PGAF�T?PGCRW�MD�@CF?TGMPQ�UCPC�M@QCPTCB��QSAF�?Q�BGQAMLRGLSGRW��@GQR?@GJGRW��?LB�FWQRCPCQGQ�GL�RFC�DP?ARGML�MD�TG?@JC�LMBCQ��A?JJCB�RFC�
TG?@GJGRW�4� ��UGRF� PCQNCAR� RM� RFC�KC?L�BCEPCC�X�MD�LCRUMPIQ�?LB� RFC� DP?ARGML�MD� PCQMSPAC�LMBCQ�l
�2FC�NPCQCLAC�MD�BGQAMLRGLSMSQ�
HSKNQ�GL�RFC�TG?@GJGRW�GLBGA?RCQ�?�NMRCLRG?J�B?LECP�MD�?@PSNR�AMJJ?NQC�MD�RFC�QWQRCK�QGKGJ?P�RM�RFC�CVGQRGLE�KMBCJ�MD�A?QA?BGLE�D?GJSPCQ�
GL�GLRCPBCNCLBCLR�LCRUMPIQ�9�;
�$SPRFCPKMPC��RFC�QRPMLE�FWQRCPCQGQ�UGRF�PCQNCAR�RM�RFC�JGLI�BCLQGRW�QSEECQRQ�RF?R�?DRCP�AMJJ?NQC��KMPC�
?BBGRGML�MD�JGLIQ�AMKN?PCB�UGRF�RFC�JGLI�BCLQGRW�@CDMPC�AMJJ?NQC�GQ�PCOSGPCB�RM�PCQRMPC�TG?@GJGRW�MD�LCRUMPIQ�?Q�RFC�NPCTGMSQ�JCTCJ��$GE
�
�A	
�2FCPCDMPC��MSP�PCQSJRQ�PCTC?J�RFC�?BBGRGML?J�FGBBCL�AMQR�MD�KSJRGNJCV�QWQRCKQn�TSJLCP?@GJGRW�GL�RF?R�TG?@GJGRW�MD�KSJRGNJCV�LCRUMPIQ�GQ�
LMR�MLJW�CVNMQCB�RM�RFC�PGQI�MD�?@PSNR�AMJJ?NQC�@SR�?JQM�QSDDCPQ�CVACQQGTC�AMKNJGA?RGML�GL�PCAMTCPW
�
�
�
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"?LGCJ��ESGJ?P�4CJaXOSCX�?LB�*CT�%SXK?L�4?PE?Q�
�
5C�QRSBW�RFC�JCTCJQ�MD�QWLAFPMLGX?RGML�GL�?�QGKNJC�QGEL?JGLE�LCRUMPI�KMBCJ���K?P?J�CR�?J
	��UFGAF�SLBCP�N?PRGASJ?P�AMLBGRGMLQ�GQ�?@JC�
RM�ECLCP?RC�AMKNJCV�DJSARS?RGMLQ�UGRF�JMLE�P?LEC�AMPPCJ?RGMLQ����D�LMGQC	
��
2FC� QWQRCK� AMKNPGQCQ�  MMJC?L� SLGRQ� JMA?RCB� GL� ?� LCRUMPI� UGRF� QK?JJ�UMPJB� RMNMJMEW�� ?LB� ACPR?GL� JCTCJ� MD� LMGQC� GQ� AMLQGBCPCB�
@CRUCCL�RFC�AMKKSLGA?RGML�MD�AMLLCARCB�SLGRQ
�5C�SQC�RFC�&GJ@CPR�Q�RP?LQDMPK�RM�AMLQRPSAR�RFC�NF?QC�BGDDCPCLAC�@CRUCCL�?JJ�N?GPQ�MD�
SLGRQ�GL�RFC�LCRUMPI��?LB�RFCL�RFC�QWLAFPMLGX?RGML�N?P?KCRCP�GQ�A?JASJ?RCB
��
5C� DGLB� RF?R� RFC� NPCQCLAC� MD� ��D�LMGQC� GL� RFC� DJSARS?RGMLQ�� PCNPCQCLRGLE� RFC� QR?RC� MD� RFC� QWQRCK�� GQ� ?QQMAG?RCB�UGRF� GLRCPKCBG?RCB�
JCTCJQ�MD�QWLAFPMLGX?RGML�@CRUCCL�RFC�SLGRQ��G
�C
��UFCL�JMLE�P?LEC�AMPPCJ?RGMLQ�?PC�NPCQCLR��RFC�QWQRCK�CVFG@GRQ��
KMBCP?RCB�QWLAFPMLGX?RGML��UFCPC?Q�DMP� PMULG?L�KMRGML�RFC�SLGRQ�CVFG@GR�?�JMU�QWLAFPMLGX?RGML�JCTCJ
�+MPCMTCP��UC�CT?JS?RC�RFC�
QCLQGRGTGRW�MD�RFC�QWQRCK�RM�GLGRG?J�NCPRSP@?RGMLQ�GL�RCPKQ�MD�RFC�&?KKGLE�BGQR?LAC��MSP�PCQSJRQ��
GLBGA?RC�RF?R�DMP���D�BWL?KGAQ��RFC�QWQRCK�BGQNJ?WQ�KMBCP?RCB�QCLQGRGTGRW�UFCL�GQ�AMKN?PCB�RM�RFC�UFGRC�LMGQC�?LB� PMULG?L�KMRGML�
A?QCQ
�
� �
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�$JMPG?L�)JGKK��(?TGCP� MPEC�&MJRMCDCP��,GCJQ�5CQQCJ��(iPECL�)SPRFQ�?LB�%MPI?�8?KMP?�*gNCX��
 
5C�F?TC� GLRPMBSACB�KC?QSPCQ� RM�SLAMTCP� RFC�AMLRPG@SRGML� RF?R� GLBGTGBS?J�LMBCQ�K?IC� GL�KMBSJ?P�?LB�FGCP?PAFGA?J�LCRUMPIQ
�-SP�
DP?KCUMPI�@SGJBQ�SNML�NPCTGMSQ�CDDMPRQ�RM�AF?P?ARCPGQC�RFC�PMJCQ�RF?R�LMBCQ�R?IC�9����;�MTCPAMKGLE�RFCGP� JGKGR?RGMLQ��NPMTGBGLE�@MRF�
AMKNPCFCLQGTC�?LB�SLGTCPQ?J� PCQSJRQ�?APMQQ�LCRUMPIQ�MD�BGDDCPCLR�AF?P?ARCPGQRGAQ
�2FCQC�RMMJQ�UGJJ�NPMTGBC�TCPW�SQCDSJ� GLQGEFRQ� GLRM�
RFC�?PAFGRCARSPC�MD�RFC�KCQMQA?JC�MD�PC?J�LCRUMPIQ��?Q�UC�F?TC�GJJSQRP?RCB�DMP�QMKC�@GMJMEGA?J�LCRUMPIQ��@W�DGJJGLE�RFC�CVGQRGLE�E?N�GL�
RFC�RMMJ@MV�MD�LCRUMPI�?L?JWQGQ�RF?R�GQ�?JPC?BW�PGAF�GL�JMA?J�?LB�GL�EJM@?J�KC?QSPCQ
�
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+MQR�AMKKSLGRW�BCRCARGML�?JEMPGRFKQ�DPMK�RFC�JGRCP?RSPC�UMPI�?Q�MNRGKGX?RGML�RMMJQ�RF?R�KGLGKGXC�?�EGTCL�OS?JGRW��MP�DGRLCQQ	�DSLARGML��
UFGJC�?QQSKGLE�RF?R�C?AF�LMBC�@CJMLEQ�RM�?�QGLEJC�AMKKSLGRW
��JRFMSEF�QCTCP?J�QRSBGCQ�NPMNMQC�DGRLCQQ�DSLARGMLQ�DMP�RFC�BCRCARGML�
MD� AMKKSLGRGCQ�� RFC� BCDGLGRGML� MD� UF?R� ?� AMKKSLGRW� GQ� GQ� QRGJJ� T?ESC
� 2FCPCDMPC�� C?AF� NPMNMQ?J� MD� DGRLCQQ� DSLARGML� JC?BQ� RM�
AMKKSLGRGCQ� RF?R� PCDJCAR� RFC� N?PRGASJ?P� BCDGLGRGML� MD� AMKKSLGRW� ?BMNRCB� @W� RFC� ?SRFMPQ
�  CQGBCQ�� QSAF� AMKKSLGRGCQ� LMR� ?JU?WQ�
AMPPCQNMLB� RM� RFC� PC?J�N?PRGRGML�M@QCPTCB� GL�NP?ARGAC
�2FGQ�N?NCP�NPMNMQCQ�?�LCU� DJCVG@JC� DGRLCQQ� DSLARGML� DMP�AMKKSLGRW�BCRCARGML�
RF?R�?JJMUQ�RFC�SQCP�RM�M@R?GL�AMKKSLGRGCQ�RF?R�PCDJCAR�BGQRGLAR�AF?P?ARCPGQRGAQ�?AAMPBGLE�RM�UF?R�GQ�LCCBCB
�2FGQ�LCU�DGRLCQQ�DSLARGML�
U?Q�AMK@GLCB�UGRF�?L�?B?NRCB�TCPQGML�MD� RFC� GKKSLC�GLQNGPCB�MNRGKGX?RGML�?JEMPGRFK�L?KCB�AM@�?G,CR9!;�?LB�?NNJGCB� RM� GBCLRGDW�
�@MRF�BGQHMGLR�?LB�MTCPJ?NNGLE	�AMKKSLGRGCQ�GL�?�QCR�MD�?PRGDGAG?J�?LB�PC?J�UMPJB�AMKNJCV�LCRUMPIQ
�2FC�PCQSJRQ�F?TC�QFMUL�RF?R�RFC�
N?PRGRGMLQ�M@R?GLCB�UGRF�RFC�MNRGKGX?RGML�MD�RFGQ�LCU�KCRPGA�?PC�KMPC�AMFCPCLR��UFCL�AMKN?PCB�RM�RFC�PC?J��ILMUL��N?PRGRGMLQ	�RF?L�
RFMQC�M@R?GLCB�UGRF�MLC�MD�RFC�KMQR�?BMNRCB�DSLARGML�DPMK�RFC�JGRCP?RSPC��KMBSJ?PGRW
�
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&CPC�UC�NPCQCLR�?L�?L?JWRGA�QRSBW�AMLACPLGLE�RFC�?ARGTGRW�BPGTCL�LCRUMPIQ�KMBCJ�9.CPP?�?R�?J
�1AG
�0CN
�������������	;
�$GPQRJW��UC�
QFMU�FMU�RM�M@R?GL�?L?JWRGA?J�CVNPCQQGMLQ�DMP�RFC�RMNMJMEGA?J�NPMNCPRGCQ�MD�RFC�RGKC�GLRCEP?RCB�LCRUMPIQ��@W�KC?LQ�MD�?�K?NNGLE�RM�?�
FGBBCL�T?PG?@JCQ�LCRUMPI�KMBCJ
�2FCL�UC�QRSBW�RFC�NCPAMJ?RGML�NPMNCPRGCQ�MD�RGKC�T?PWGLE�?ARGTGRW�BPGTCL�LCRUMPIQ��NPMTGBGLE�CV?AR�
CVNPCQQGMLQ� DMP� RFC� NCPAMJ?RGML� RFPCQFMJB� GL� @MRF� A?QCQ� MD� SLAMPPCJ?RCB� LCRUMPIQ�� ?LB� ECLCP?J� A?QC� MD� AMPPCJ?RCB� LCRUMPIQ
� 2FC�
RCKNMP?J�NCPAMJ?RGML�AMLACNR�A?L�@C�DPSGRDSJJW�?NNJGCB�RM�QRSBW�CNGBCKGA�QNPC?BGLE�ML�RCKNMP?J�LCRUMPIQ
�$GL?JJW�UC�NPMNMQC�?�LCU�
KMBCJ�� RFC�,ML�.MGQQMGL?L�?ARGTGRW� BPGTCL�KMBCJ� �,M.�"	�� ?GKCB� RM� GLAMPNMP?RC� RFC�CKNGPGA?JJW� M@QCPTCB�@SPQRW� L?RSPC�MD� QMAG?J�
GLRCP?ARGMLQ�UGRFGL�RFC�?ARGTGRW�BPGTCL�DP?KCUMPI
�5C�QFMU�RF?R�RFC�,M.�"�KMBCJ�GQ�QRGJJ�?L?JWRGA?JJW�RP?AR?@JC��?LB�UC�AMKNSRC�RFC�
BCEPCC�BGQRPG@SRGML�MD�RFC�RGKC�GLRCEP?RCB�LCRUMPIQ
��
�BBGRGML?JJW�� RFC�,M.�"�KMBCJ�NPCBGARQ� RFC�NPCQCLAC�MD�?EGLE�CDDCARQ� GL� RFC� RMNMJMEW�MD� RFC� GLRCEP?RCB�LCRUMPIQ
�5C�T?JGB?RC�RFC�
RFCMPCRGA?J� DP?KCUMPI�NPMNMQCB�@W�AMLRP?QRGLE� RFC� PCQSJRQ�M@R?GLCB�UGRF�LSKCPGA?J� QGKSJ?RGMLQ�MD� RFC�KMBCJ��?LB�UC�?BBPCQQ� RFC�
?EGLE�CDDCARQ�ML�?�J?PEC�CKNGPGA?J�B?R?�QCR�MD�QAGCLRGDGA�AMJJ?@MP?RGML�LCRUMPIQ
�
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5C�GLTCQRGE?RC�RFC�GKN?AR�MD�AMKKSLGRW�QRPSARSPC�ML�GLDMPK?RGML�BGDDSQGML�UGRF�RFC�JGLC?P�RFPCQFMJB�KMBCJ
�-SP�PCQSJRQ�BCKMLQRP?RC�
RF?R�KMBSJ?P�QRPSARSPC�K?W�F?TC�AMSLRCPGLRSGRGTC�CDDCARQ�ML�GLDMPK?RGML�BGDDSQGML�UFCL�QMAG?J�PCGLDMPACKCLR�GQ�NPCQCLR
�5C�QFMU�RF?R�
QRPMLE�AMKKSLGRGCQ�A?L�D?AGJGR?RC�EJM@?J�BGDDSQGML�@W�CLF?LAGLE�JMA?J��GLRP?AMKKSLGRW�QNPC?BGLE
�3QGLE�@MRF�?L?JWRGA�?NNPM?AFCQ�?LB�
LSKCPGA?J�QGKSJ?RGMLQ��UC�BCKMLQRP?RC�RFC�CVGQRCLAC�MD�?L�MNRGK?J�LCRUMPI�KMBSJ?PGRW��UFCPC�EJM@?J�BGDDSQGML�PCOSGPCQ�RFC�KGLGK?J�
LSK@CP�MD�C?PJW�?BMNRCPQ
�
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+?LW�KCRFMBQ� DMP� ?L?JWXGLE� LCRUMPIQ� F?TC� @CCL� NPMNMQCB
� �KMLE� RFCK��KCRFMBQ� DMP� AMKKSLGRW� BCRCARGML� @?QCB� ML� LCRUMPI�
QRPSARSPCQ�?PC�GKNMPR?LR�DMP�K?IGLE�LCRUMPIQ�QGKNJC�?LB�C?QW�RM�SLBCPQR?LB
��Q�?L�?RRCKNR�DMP�GLAMPNMP?RGLE�@?AIEPMSLB�ILMUJCBEC�
MD�EGTCL�LCRUMPIQ��KCRFMBQ�A?JJCB�AMLQRP?GLCB�AMKKSLGRW�BCRCARGML�F?TC�@CCL�NPMNMQCB�PCACLRJW
��
!MLQRP?GLCB�AMKKSLGRW�BCRCARGML�KCRFMBQ�QFMU� PM@SQR�NCPDMPK?LAC�ML�LMGQW�B?R?�QGLAC� RFCW�SQC�@?AIEPMSLB�ILMUJCBEC� GL� RFC�
NPMACQQ�MD�AMKKSLGRW�BCRCARGML
�'L�N?PRGASJ?P��KCRFMBQ�DMP�AMKKSLGRW�BCRCARGML�@?QCB�ML�AMLQRP?GLCB�&?KGJRMLG?L�F?TC�?BT?LR?ECQ�
MD�DJCVG@GJGRW�GL�MSRNSR�PCQSJRQ
�2FC�&?KGJRMLG?L��CLCPEW�GL�QR?RGQRGA?J�KCAF?LGAQ��A?L�RFCMPCRGA?JJW�@C�AMLQGBCPCB�?Q�?�ECLCP?JGX?RGML�MD�
,CUK?L�Q�KMBSJ?PGRW
��
'L� RFGQ� N?NCP�� UC� NPMNMQC� ?�KCRFMB� DMP� ?AACJCP?RGLE� RFC� QNCCB� MD� AMLQRP?GLCB� AMKKSLGRW� BCRCARGML� @?QCB� ML�&?KGJRMLG?L
�-SP�
MNRGKGX?RGML�KCRFMB�GQ�?�T?PG?LR�MD� JMLBCJ�Q�*MST?GL�KCRFMB�UFGAF�GQ�UCJJ�ILMUL�DMP�GRQ�AMKNSR?RGML?J�CDDGAGCLAW
�5C�CVNCPGKCLR?JJW�
QFMU� RF?R�MSP�NPMNMQCB�KCRFMB� GQ�QSNCPGMP� GL� RCPKQ�MD�AMKNSR?RGML?J� RGKC��?LB� GRQ�?AASP?AW� GQ�COS?J�MP�EPC?RCP� RF?L� RFC�CVGQRGLE�
KCRFMB� @?QCB� ML� QGKSJ?RCB� ?LLC?JGLE� SLBCP� RFC� Q?KC� AMLBGRGMLQ
� -SP� NPMNMQCB� KCRFMB� CL?@JCQ� SQ� RM� NCPDMPK� AMLQRP?GLCB�
AMKKSLGRW�BCRCARGML�GL�J?PECP�LCRUMPIQ�AMKN?PCB�UGRF�CVGQRGLE�KCRFMBQ
�+MPCMTCP��UC�AMKN?PC�RFC�QRP?RCEGCQ�MD�?BBGLE�AMLQRP?GLRQ�
GLAPCKCLR?JJW� GL� RFC� NPMACQQ� MD� AMLQRP?GLCB� AMKKSLGRW� BCRCARGML
� -SP� CVNCPGKCLR?J� PCQSJRQ� QFMU� RF?R� ?� QRP?RCEW� MD� ?BBGLE�
AMLQRP?GLRQ�RM�@MSLB?PW�LMBCQ�GQ�EMMB�GL�RCPKQ�MD�?AASP?AW�MD�AMLQRP?GLCB�AMKKSLGRW�BCRCARGML
�
�
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-LC�MD� RFC�MPGEGL?J�?LB�CLBSPGLE� DMASQCQ�MD�NCPAMJ?RGML� RFCMPW� GQ� RFC�QRSBW�MD� PCQGQRMP�LCRUMPIQ
�0CACLRJW��NCPAMJ?RGML� RFCMPW�F?Q�
@CCL� SQCB� RM� AMLQRPSAR� ?� PGAF� LCU� RFC� RFCMPW� MD� GLRCPBCNCLBCLR� LCRUMPIQ
� &CPC�� UC� PCRSPL� RM� RFC� NPM@JCK� MD� PCQGQRMP� LCRUMPIQ��
SRGJGXGLE� RFC� DP?KCUMPI� MD� GLRCPBCNCLBCLR� LCRUMPIQ
� 'L� RFC� NPMACQQ�� UC� BCQAPG@C� ?� LCU� AJ?QQ� MD� BCNCLBCLAW� GL� UFGAF� ?� LMBC�Q�
DSLARGML?JGRW�� GLAJSBGLE� GRQ� ?@GJGRW� RM� NPMTGBC� QSNNMPR� RM� LMBCQ� GL� ?LMRFCP� LCRUMPI�� GQ� BCRCPKGLCB� @W� UFCRFCP� MP� LMR� GR� GQ� ?ARS?JJW�
A?PPWGLE� ASPPCLR�?LB�LMR� HSQR� @W� GRQ� AMLLCARGTGRW
� CWMLB�KCPCJW� PCTGQGRGLE�?L�CQR?@JGQFCB�NPM@JCK��UC�NPCQCLR�FCPC�?� QFGDR� GL� RFC�
@?QGA�?QQSKNRGMLQ�MD� RFC� RFCMPW�MD� GLRCPBCNCLBCLR�LCRUMPIQ� DPMK�?�QR?RGA��NSPCJW�QRPSARSP?J�AMLACNR�MD� DSLARGML?JGRW� RM�?�BWL?KGA��
NPMACQQ�@?QCB�DSLARGML?JGRW
��Q�QSAF��RFC�?NNPM?AF�RF?R�UC�BCTCJMN�FCPC�K?W�@C�SQCDSJ�GL�MRFCP�GLRCPBCNCLBCLR�QWQRCKQ�UFCPC�GR�GQ�
GKNMPR?LR�RM�BGDDCPCLRG?RC�@CRUCCL�AMLLCARGTGRW�?LB�?ARS?J�SRGJGX?RGML�MD�JGLIQ
�
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,Md�%?SKMLR��$P?LcMGQ�/SCWPMG��!JdKCLAC�+?ELGCL�?LB�+?RRFGCS�*?R?NW��
�
+?LW�QRSBGCQ�SQC�AMKKSLGRW�BCRCARGML�?JEMPGRFKQ�GL�MPBCP�RM�SLBCPQR?LB�AMKNJCV�LCRUMPIQ
�+MQR�N?NCPQ�QRSBW�LMBC�AMKKSLGRGCQ��
G
C
�EPMSNQ�MD�LMBCQ��UFGAF�K?W�MP�K?W�LMR�MTCPJ?N
���UGBCJW�SQCB�KC?QSPC�RM�CT?JS?RC�RFC�OS?JGRW�MD�?�AMKKSLGRW�QRPSARSPC�GQ�RFC�
KMBSJ?PGRW
�&MUCTCP�� QMKCRGKCQ� GR� GQ� ?JQM� PCJCT?LR� RM� QRSBW� JGLI� N?PRGRGMLQ� P?RFCP� RF?L�LMBC�N?PRGRGMLQ
� 'L� MPBCP� RM� CT?JS?RC�?� JGLI�
N?PRGRGML��UC�NPMNMQC�?�LCU�OS?JGRW�DSLARGML��#VNCARCB�,MBCQ
�-SP�DSLARGML�GQ�@?QCB�ML�RFC�Q?KC�GLQNGP?RGML�?Q�RFC�KMBSJ?PGRW�?LB�
AMKN?PCQ��DMP�?�EGTCL�JGLI�EPMSN��RFC�LSK@CP�MD�GLAGBCLR�LMBCQ�RM�RFC�CVNCARCB�MLC
�'L�RFGQ�QFMPR�LMRC��UC�BGQASQQ�RFC�?BT?LR?ECQ�
?LB�BP?U@?AIQ�MD�MSP�OS?JGRW�DSLARGML�AMKN?PCB�RM�MRFCP�MLCQ�ML�QWLRFCRGAQ�EP?NFQ
�5C�QFMU�RF?R�#VNCARCB�,MBCQ�GQ�?@JC�RM�N?QQ�
QMKC�DSLB?KCLR?J�Q?LGRW�APGRCPG?�?LB�GQ�RFC�MLC�RF?R�@CQR�GBCLRGDGCQ�RFC�KMQR�PCJCT?LR�N?PRGRGML�GL�?�KMPC�PC?JGQRGA�AMLRCVR
� �
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5C�GLRPMBSAC�LCRUMPI�*�AJMLGLE��?�LMTCJ�RCAFLGOSC�DMP�APC?RGLE�CLQCK@JCQ�MD�P?LBMK�LCRUMPIQ�DPMK�?LW�EGTCL�PC?J�UMPJB�MP�?PRGDGAG?J�
LCRUMPI
�#?AF�KCK@CP�MD� RFC�CLQCK@JC� GQ� ?L� o*�AJMLCB�LCRUMPIp� AMLQRPSARCB� DPMK�*� AMNGCQ�MD� RFC�MPGEGL?J� LCRUMPI
�2FC�BCEPCC�
BGQRPG@SRGML�MD�?L�*�AJMLCB�LCRUMPI�?LB��KMPC�GKNMPR?LRJW��RFC�BCEPCC�BCEPCC�AMPPCJ?RGML�@CRUCCL�?LB�@CWMLB�LC?PCQR�LCGEF@MPQ�?PC�
GBCLRGA?J� RM� RFMQC�MD� RFC�MPGEGL?J�LCRUMPI
�2FC�BCLQGRW�MD� RPG?LEJCQ� GL�?L�*�AJMLCB�LCRUMPI��?LB�FCLAC� GRQ�AJSQRCPGLE�AMCDDGAGCLR��?PC�
PCBSACB�@W�?�D?ARMP�MD�*�AMKN?PGLE�RM�RFMQC�MD�RFC�MPGEGL?J�LCRUMPI
�$SPRFCPKMPC��RFC�BCLQGRW�MD�JMMNQ�MD�?LW�DGVCB�JCLERF�?NNPM?AFCQ�
XCPM�DMP�QSDDGAGCLRJW� J?PEC�T?JSCQ�MD�*
��Q�?L�?NNJGA?RGML��UC�CKNJMW�*�AJMLGLE�RM� GLTCQRGE?RC�RFC�CDDCAR�MD�QFMPR� JMMNQ�ML�BWL?KGA?J�
NPMACQQCQ�PSLLGLE�ML�LCRUMPIQ�?LB�RM�GLQNCAR�RFC�?AASP?AW�MD�AMPPCQNMLBGLE�RPCC�@?QCB�RFCMPGCQ
�5C�BCKMLQRP?RC�RF?R�BWL?KGAQ�
ML�*�AJMLCB�LCRUMPIQ��UGRF�QSDDGAGCLRJW�J?PEC�*	�?PC�?AASP?RCJW�BCQAPG@CB�@W�RFC�QM�A?JJCB�o?BH?ACLAW�RPCC�@?QCB�RFCMPGCQp��UFGAF�GQ�?�
AJ?QQ� MD� RFCMPCRGA?J� ?NNPM?AFCQ� DMP�KMBCJGLE� T?PGMSQ� LCRUMPICB� @CF?TGMPQ� GLAJSBGLE� NCPAMJ?RGML�� 1'� CNGBCKGA� QNPC?BGLE�� ?LB� RFC�
'QGLE�KMBCJ
�
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+?L?ECPG?J� NPM@JCKQ� GL� BGDDCPCLR� AMLRCVRQ� QSAF� ?Q� NPMBSAR� GLLMT?RGML�� MPE?LGX?RGML?J� BCQGEL�� ?LB� @SQGLCQQ� QRP?RCEW� K?W� @C�
AMLACGTCB�?Q�QC?PAF�NPM@JCKQ�UFCPC�CDDCARGTC�AMK@GL?RGMLQ�MD�KSJRGNJC�?LB�GLRCPBCNCLBCLR�BCAGQGML�T?PG?@JCQ�QFMSJB�@C�GBCLRGDGCB�
�*CTGLRF?J�������)?RGJ?�?LB��FSG?��������+GFK��*MAF�?LB�&SAFXCPKCGCP�������� GJJGLECP�CR�?J
������	
�
2M�QMJTC�RFCK��CLF?LAGLE�RFC�QC?PAF�A?N?@GJGRW�MD�RFC�NPMHCAR�KCK@CPQ�GQ�?�APGRGA?J�R?QI��?LB�AMJJ?@MP?RGTC�NPM@JCK�QMJTGLE��!.1	�GQ�
?� EMMB� QRP?RCEW� RM� ?BMNR� �*G��  GLEF?K�� ?LB� 3KNFPCQQ�� ����	
� +CK@CPQ� AMK@GLC� RFCGP� NPM@JCK� QMJTGLE� ?ARGTGRGCQ�� QF?PC� RFCGP�
ILMUJCBEC�RM�NPMNMQC�?�QMJSRGML�DMP�?�AMKKML�NPM@JCK��?LB�PCQMJTC�AMLDJGARQ�RFPMSEF�FMLCQR�?LB�MNCL�BGQASQQGML
�'LRCP?ARGMLQ�?PC�
@?QCB�ML� AMJJ?@MP?RGML��UFGAF� GLTMJTCQ�FGEF� JCTCJQ�MD� RP?LQN?PCLAW��KGLBDSJLCQQ�� ?LB� QWLCPEGCQ� �(?QQ?U?JJ?�?LB�1?QFGRR?J� ����	
�
!.1�F?Q� @CCL� QFMUL� RM� PCBSAC� CLTGPMLKCLR?J� SLACPR?GLRW� �(?QQ?U?JJ?� ?LB�1?QFGRR?J� ����	� ?LB� RM� @C� NMQGRGTCJW� ?QQMAG?RCB�UGRF�
NPMHCAR�NCPDMPK?LAC��#BKMLBQML�����	
�
2FC�?GK�MD�RFGQ�N?NCP�GQ�RM�QRSBW�!.1�GL�AMKNJCV�QCRRGLEQ�@W�?NNJWGLE�,)�KMBCJ�AMSNJCB�UGRF�RFC�'QGLE�%J?S@CP�BWL?KGAQ
�2FC�,)�
KMBCJ�GQ�SQCB�RM�AMBC�RFC�AMKNJCV�NPM@JCK�GL�RCPKQ�MD�GLRCP?ARGLE�@GL?PW�BCAGQGMLQ�?LB�RM�?QQMAG?RC�?�N?WMDD�UGRF�C?AF�AMLDGESP?RGML�
MD�BCAGQGMLQ� �DGRLCQQ� J?LBQA?NC	�� RFC� 'QGLE�%J?S@CP�NCPQNCARGTC� GQ�?NNJGCB� RM�KMBCJ� RFC�AMJJ?@MP?RGTC� GLRCP?ARGMLQ�MAASPPGLE�?KMLE�
NPMHCAR�KCK@CPQ� GLTMJTCB� GL� NPM@JCK� QMJTGLE
�1MJTGLE� RFC� NPM@JCK� AMLQGQRQ� GL� DGLBGLE� RFC� EJM@?J� NC?I� MD� RFC� J?LBQA?NC� �G
C
�� RFC�
AMLDGESP?RGML�UGRF�RFC�FGEFCQR�N?WMDD	�@W�?NNJWGLE�?�EGTCL�QC?PAF�?JEMPGRFK
��
$GPQR��UC�PCAMELGXC�RF?R�RFC�KCAF?LGQK�SLBCPJGLGLE�!.1�GQ�@?QCB�ML�QMAG?J�GLRCP?ARGMLQ�?KMLE�NPMHCAR�KCK@CPQ
�'L�D?AR��RFGQ�RWNC�MD�
NPM@JCK� QMJTGLE� PCJGCQ� ML� RFC� CDDCAR� MD� MNCL� QMAG?J� PCJ?RGMLQFGNQ� ?KMLE� NPMHCAR� KCK@CPQ�� UFCPC� ILMUJCBEC� GQ� QF?PCB� ?LB�
GLDMPK?RGML�?PC�BGQAJMQCB� �(?QQ?U?JJ?�?LB�1?QFGRR?J� ����	
�2FCL��UC�AMLACNRS?JGXC�!.1�?Q�?� QC?PAF�QRP?RCEW�ML� RFC� J?LBQA?NC
�
.PMHCAR�KCK@CPQ�� CLE?ECB� GL� FMLCQR� ?LB� MNCL� BGQASQQGMLQ�� RCLB� RM� AMLTCPECLAC� RMU?PBQ� ?� TCARMP� MD� BCAGQGMLQ� �AMLDGESP?RGML	��
UFGAF� KGLGKGXC� RFC� JCTCJ� MD� AMLDJGAR
� 2FGQ� AMLDGESP?RGML� GQ� ?QQMAG?RCB� UGRF� ?� N?WMDD�� RF?R� QFMSJB� @C� MNRGKGXCB� @W� KC?LQ� MD�
AMJJ?@MP?RGTC� QMAG?J� GLRCP?ARGMLQ
5C� AMLQGBCP� ?� AMKNJCV� NPM@JCK� K?BC� SN� MD� ,� BCAGQGMLQ� RM� @C� QMJTCB� @W� ?� EPMSN� MD� NPMHCAR�
KCK@CPQ�?BMNRGLE�!.1
�#?AF�KCK@CP�K?ICQ�?�QGLEJC�@GL?PW�BCAGQGML������	
�2FC�NPMHCAR�KCK@CP�BCAGQGMLQ�RFSQ�AMPPCQNMLB�RM�?�
TCARMP�MD�AFMGACQ�ML�RFC�BCAGQGML�QN?AC��AMLDGESP?RGML	
�'L�K?IGLE�RFC�BCAGQGML�C?AF�KCK@CP�GQ�GLDJSCLACB�@W�FGQ�FCP�QCJD�QSNNMPR��
RFC�ILMUJCBEC�MD�RFC�LCGEF@MPQ��?LB�RFC�DCCB@?AI�FC�QFC�PCACGTCQ�GL�RCPKQ�MD�N?WMDD�GKNPMTCKCLR
���NMQGRGTC��LCE?RGTC	�DCCB@?AI�GQ�
?QQMAG?RCB�UGRF�?�PCBSARGML��?L�GLAPC?QC	�MD�RFC�NPM@?@GJGRW�RM�AF?LEC�BCAGQGML
��
'L� MPBCP� RM� BCQAPG@C� RFC� RGKC�CTMJSRGML� MD� BCAGQGMLQ�MD� RFC�KCK@CP� MD� MSP� 'QGLE� QWQRCK�� RFC�+?PIMT�NPMACQQ�BCDGLCB�@W�%J?S@CP�
�����	�GQ�CKNJMWCB��UFCPC�RFC�N?P?KCRCP�EMTCPLGLE�RFC�P?RC�MD�AF?LEC�MD�KCK@CP�BCAGQGMLQ�GQ�JGLICB�RM�RFC�N?WMDD�DCCB@?AI�RFPMSEF�
?L�?B�FMA�PCJ?RGML��UFGAF�PCNPCQCLRQ�RFC�@CF?TGMP�MD�C?AF�QGLEJC�NPMHCAR�KCK@CP�GL�K?IGLE�BCAGQGMLQ
�
��LSKCPGA?J�?L?JWQGQ�GQ�NPMTGBCB�RM�QRSBW�RFC�CDDCAR�MD�AMKNJCV�N?P?KCRCPQ��,�?LB�)	�ML�RFC�CDDGA?AW�MD�!.1�RM�PC?AF�RFC�FGEFCQR�
N?WMDD�ML�RFC�J?LBQA?NC
��
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&WNCP@MJGAGRW� GQ� ?� EJM@?J� NPMNCPRW� MD� EP?NFQ� RF?R� KC?QSPCQ� FMU� AJMQC� RFCGP� QRPSARSPCQ� ?PC� RM� RPCCQ� GL� RCPKQ� MD� RFCGP� BGQR?LACQ
�
'RCK@CBQ�KSJRGNJC�NPMNCPRGCQ�RF?R�D?AGJGR?RC�QMJTGLE�QCTCP?J�NPM@JCKQ�RF?R�DMSLB�RM�@C�F?PB�GL�RFC�ECLCP?J�EP?NF�DMPK
�'L�RFGQ�N?NCP��
UC�GLTCQRGE?RC�RFC�FWNCP@MJGAGRW��MP�RPCC�JGICLCQQ	�MD�EP?NFQ�LMR�MLJW�@W�AMLQGBCPGLE�%PMKMT�Q�LMRGML�MD�BCJR?�FWNCP@MJGAGRW�@SR�?JQM�
@W�?L?JWXGLE� GRQ� PCJ?RGMLQFGN� RM�MRFCP� EP?NF�Q� N?P?KCRCPQ
�2FGQ�LCU�NCPQNCARGTC�?JJMUQ�SQ� RM� AJ?QQGDW� EP?NFQ�UGRF� PCQNCAR� RM� RFCGP�
FWNCP@MJGAGRW��?LB�RM�QFMU�RF?R�K?LW�@GMJMEGA?J�LCRUMPIQ�?PC�FWNCP@MJGA
�2FCL�UC�GLRPMBSAC�RFC�CAACLRPGAGRW�@?QCB�@CLBGLE�NPMNCPRW�
UFGAF�UC� CVNJMGR� RM� GBCLRGDW� RFC� AMPC� TCPRGACQ� MD� ?� EP?NF� @W� NPMNMQGLE� RUM�KMBCJQ�� RFC�+?VGKSK�.C?I�KMBCJ� ?LB� RFC�+GLGKSK�
!MTCP�1CR�KMBCJ
�
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-SP� GLRSGRGML�RCJJQ�SQ�RF?R� JGLIQ� GL�?�LCRUMPI�?PC�KMPC� JGICJW� RM�@C�APC?RCB�@CRUCCL�LMBCQ�UFGAF�?PC�?JPC?BW�UCJJ�AMLLCARCB�P?RFCP�
RF?L�RFMQC�UFGAF�F?TC�DCU�AMLLCARGMLQ
�2FGQ�K?VGK�F?Q�D?KMSQJW�@CCL�SQCB�RM�CVNJ?GL�RFC�J?PEC�QA?JC�QRPSARSPC�MD�K?LW�LCRUMPIQ�
DMSLB�GL�QMAGCRW
�'L�RFGQ�R?JI�UC�CV?KGLC�RFGQ�NFCLMKCLML�ML�?�BCCNCP�JCTCJ�?LB�EGTC�JGICJW�CVNJ?L?RGMLQ�?Q�RM�UFW�UCJJ�AMLLCARCB�
LMBCQ�F?TC�?�FGEFCP�JGICJGFMMB�MD�?RRP?ARGLE�LCU�JGLIQ
�5C�GLRPMBSAC�RUM�KMBCJQ�@?QCB�?PMSLB�RFC�AMLACNRQ�MD�RPG?B�DMPK?RGML�?LB�
RPG?BGA�AJMQSPC�UFGAF�?PC�?NNJGA?@JC� RM�AGR?RGML�LCRUMPIQ�� PCAMKKCLBCP�QWQRCKQ�?LB�MLJGLC�QMAG?J�LCRUMPIQ
� MRF�KMBCJQ�NPMBSAC�
ASKSJ?RGTC�?BT?LR?EC�CDDCARQ�UFGAF�CDDCAR� RFC� J?PEC�QA?JC�QRPSARSPC�MD� RFC�LCRUMPI� GL� RUM�BGDDCPCLR�U?WQ�� GL�EPMUGLE�LCRUMPIQ� RFC�
BCEPCC�BGQRPG@SRGML� GQ�QA?JC�DPCC�UGRF�?L�CVNMLCLR�BCNCLBCLR�ML�RFC�P?RC�?R�UFGAF�RPG?BQ�?PC�APC?RCB
� 'L�BWL?KGA�LCRUMPIQ��UFCPC�
CBECQ�A?L�?JQM�@C� PCKMTCB�?LB� PCUGPCB��UC�M@QCPTC� RFC�QNMLR?LCMSQ� DMPK?RGML�MD� PGAF�AJS@Q�� QK?JJ�EPMSNQ�MD� RGEFRJW� AMLLCARCB�
LMBCQ�UFGAF�BMKGL?RC�RFC�LCRUMPI�?LB�?NNC?P�?Q�MSRJGCPQ�RM�RFC�BCEPCC�BGQRPG@SRGML
�
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!MKNJCV��BWL?KGA�LCRUMPIQ�SLBCPJGC�K?LW�QWQRCKQ��?LB�SLBCPQR?LBGLE�RFCQC�LCRUMPIQ�GQ�RFC�AMLACPL�MD�?�EPC?R�QN?L�MD�GKNMPR?LR�
QAGCLRGDGA�?LB�CLEGLCCPGLE�NPM@JCKQ
�/S?LRGR?RGTC�BCQAPGNRGML� GQ�APSAG?J� DMP� RFGQ�SLBCPQR?LBGLE�WCR��BSC� RM�?�P?LEC�MD�KC?QSPCKCLR�
NPM@JCKQ��K?LW�PC?J�LCRUMPI�B?R?QCRQ�?PC�GLAMKNJCRC
�&CPC�UC�CVNJMPC�FMU�?AAGBCLR?JJW�KGQQGLE�MP�BCJG@CP?RCJW�FGBBCL�LMBCQ�K?W�
@C�BCRCARCB�GL�LCRUMPIQ�@W�RFC�CDDCAR�MD�RFCGP�?@QCLAC�ML�NPCBGARGMLQ�MD�RFC�QNCCB�UGRF�UFGAF�GLDMPK?RGML�DJMUQ�RFPMSEF�RFC�LCRUMPI
�
5C�SQC�1WK@MJGA�0CEPCQQGML� �10	� RM� JC?PL�KMBCJQ� PCJ?RGLE� GLDMPK?RGML� DJMU� RM� LCRUMPI� RMNMJMEW
� 2FCQC�KMBCJQ� QFMU� JMA?JGXCB��
QWQRCK?RGA��?LB�LML��P?LBMK�BGQAPCN?LAGCQ�UFCL�?NNJGCB�RM�RCQR�LCRUMPIQ�UGRF�GLRCLRGML?JJW�K?QICB�LMBCQ��BCKMLQRP?RGLE�RFC�?@GJGRW�
RM�BCRCAR�RFC�NPCQCLAC�MD�KGQQGLE�LMBCQ�?LB�UFCPC�GL�RFC�LCRUMPI�RFMQC�LMBCQ�?PC�JGICJW�RM�PCQGBC
�
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*MSGQ�1FCIFRK?L��1?P?W�1F?G�?LB�1FJMKM�&?TJGL�
�
+?LW�PCACLR�QRSBGCQ�F?TC�CVNJMPCB�RFC�NPMNCPRGCQ�MD� GLRCPBCNCLBCLR�LCRUMPIQ��FMUCTCP�RFC�PC?JGQRGA�CDDCAR�MD�AMKKSLGRGCQ�F?Q�LMR�
@CCL� CVNJMPCB
�&CPC�UC� CVNJMPC� LCRUMPIQ� MD� GLRCPBCNCLBCLR�KMBSJ?P� LCRUMPIQ
�-SP�KMBCJ� NPMTGBCQ� ?� PC?JGQRGA� PCNPCQCLR?RGML� MD�
GLDP?QRPSARSPC� GL� AGRGCQ� UFCPC� C?AF� AGRW� F?Q� T?PGMSQ� LCRUMPIQ�� C
V
� NMUCP� EPGB�� U?RCP�� AMKKSLGA?RGMLQ�� CRA
�� UFGAF� ?PC� FGEFJW�
AMLLCARCB�UGRFGL�RFC�AGRW�@SR�F?TC�MLJW�JGKGRCB�AMLLCARGMLQ�RM�MRFCP�AGRGCQ
�-SP�KMBCJ�GQ�DMP�RPCCJGIC�LCRUMPIQ�MD�LCRUMPIQ�UFCPC�C?AF�
LMBC� BCNCLBQ� ML� ?� QGLEJC� LMBC� DPMK� RFC� Q?KC� AMKKSLGRW� GL� ?LMRFCP� LCRUMPI� TG?� @GBGPCARGML?J� BCNCLBCLAGCQ
�5C� NPCQCLR� @MRF�
?L?JWRGA�?LB�LSKCPGA?J�PCQSJRQ�DMP�@MRF�P?LBMK�D?GJSPCQ�MD�?�DP?ARGML�MD���N�LMBCQ�?LB�?RR?AIQ�ML�GLRCPAMLLCARCB�LMBCQ
�5C�DGLB�RF?R�
GL� RFC� A?QC� MD� P?LBMK� D?GJSPC� AMKKSLGRGCQ� F?TC� JGRRJC� CDDCAR� ML� RFC� PM@SQRLCQQ� MD� GLRCPBCNCLBCLR� LCRUMPIQ
� $MP� ?L� ?RR?AI� ML�
GLRCPAMLLCARCB�LMBCQ�� GD�UGRFGL� RFC�AMKKSLGRGCQ� RFC�LMBCQ�?PC�QSDDGAGCLRJW� RGEFRJW�AMLLCARCB�UGRF� JGKGRCB�AMLLCARGMLQ�@CRUCCL� RFC�
AMKKSLGRGCQ��UC�M@QCPTC�RF?R�?Q�N�BCAPC?QCQ�RFCPC�?PC�RUM�DGPQR�MPBCP�?@PSNR�BPMNQ�GL�RFC�QGXC�MD�RFC�LCRUMPI�EG?LR�AMKNMLCLR
�2FC�
DGPQR�HSKN�GQ�RFC�PCQSJR�MD�RFC�AMKKSLGRGCQ�@CAMKGLE�BGQHMGLRCB
��R�RFGQ�QR?EC�C?AF�AMKKSLGRW�GQ�QRGJJ�?@JC�RM�DSLARGML�?LB�ECR�QSNNMPR�
DPMK� RFC� LCRUMPI� ML� UFGAF� GR� BCNCLBQ
� �Q� N� DSPRFCP� BCAPC?QCQ� UC� M@QCPTC� ?� QCAMLB� BPMN� ?Q� ?� PCQSJR� MD� RFC� GLRCPBCNCLBCLAC�
@CRUCCL�RFC�LCRUMPIQ
� �
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2CLQ�MD�KGJJGMLQ�MD�GLBGTGBS?JQ�?PMSLB�RFC�UMPJB�SQC�BCACLRP?JGXCB�AMLRCLR�BGQRPG@SRGML�QWQRCKQ��?�D?AR�MD�EPMUGLE�QMAG?J��CAMLMKGA��
?LB� RCAFLMJMEGA?J� GKNMPR?LAC
�2FCQC�QF?PGLE�QWQRCKQ�?PC�NMMPJW�SLBCPQRMMB�@CA?SQC��SLJGIC� GL�MRFCP� RCAFLMQMAG?J� QWQRCKQ�� GR� GQ�
BGDDGASJR� RM�E?RFCP� J?PEC�QA?JC�B?R?�?@MSR�SQCP�@CF?TGMP
�&CPC��UC� GLTCQRGE?RC�SQCP�?ARGTGRW�N?RRCPLQ�?LB� RFC�QMAGMCAMLMKGA� D?ARMPQ�
RF?R�AMSJB�CVNJ?GL� RFC�@CF?TGMP
�-SP�?L?JWQGQ� PCTC?JQ� RF?R� �G	� RFC�CAMQWQRCK� GQ�FCRCPMECLCMSQ�?R�QCTCP?J� JCTCJQ��AMLRCLR� RWNCQ�?PC�
FCRCPMECLCMSQ��SQCPQ�QNCAG?JGXC�GL�?�DCU�AMLRCLR�RWNCQ��?LB�AMSLRPGCQ�?PC�FCRCPMECLCMSQ�GL�SQCP�NPMDGJCQ��?LB��GG	�RFCPC�GQ�?�QRPMLE�
AMPPCJ?RGML�@CRUCCL�QMAGMCAMLMKGA�GLBGA?RMPQ�MD�?�AMSLRPW�?LB�SQCPQ�@CF?TGMP
�-SP�DGLBGLEQ�MNCL�?�PCQC?PAF�?PC?�ML�RFC�BWL?KGAQ�
MD� BCACLRP?JGXCB� QF?PGLE�CAMQWQRCKQ�?LB� RFC� QMAGMCAMLMKGA� D?ARMPQ�?DDCARGLE� RFCK��?LB�K?W�F?TC� GKNJGA?RGMLQ� DMP� RFC�BCQGEL�MD�
?JEMPGRFKQ�?LB�DMP�NMJGAWK?IGLE
�
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#AMLMKGCQ�BGDDCP� GL� RFC�KGV�MD�NPMBSARQ� RF?R� RFCW�K?IC��@SR�?JQM��ML�FMU�SLCOS?J� RFCQC�?PC
�&CPC��UC�SQC� RFC� RMMJQ�MD�LCRUMPIQ�
QAGCLAC�RM�QFMU�RF?R�?L�CAMLMKWnQ�JCTCJ�MD�GLCOS?JGRW�GQ�AMLQRP?GLCB�@W�RFC�KGV�MD�NPMBSARQ�GR�NPMBSACQ��?LB�FCLAC��RF?R�?�AMSLRPWnQ�
GLBSQRPG?J�QRPSARSPC�QCRQ�RFC�@?QCJGLC�JCTCJ�MD�GLCOS?JGRW�MD�?L�CAMLMKW
�5C�RP?AI�RFC�AMLLCARGML�@CRUCCL�NPMBSARGTC�QRPSARSPCQ�?LB�
GLCOS?JGRW�SQGLE�@MRF� GLRCPL?RGML?J�?LB�BMKCQRGA�B?R?QCRQ
�-SP� GLRCPL?RGML?J�B?R?�QCR�?L?JWXCQ� RFC� GLBSQRPG?J� QRPSARSPC�?LB� GLAMKC�
GLCOS?JGRW�MD�����AMSLRPGCQ�DMP����WC?PQ
�2FC�BMKCQRGA�B?R?QCR�AMLLCARQ�GLBSQRPGCQ��MAASN?RGMLQ�?LB�RFC�GLAMKC�GLCOS?JGRW�MD�C?AF�MD�
RFC�KMPC�RF?L������ P?XGJG?L�KSLGAGN?JGRGCQ
�-SP�PCQSJRQ�QFMU�RF?R�AMKNJCV�GLBSQRPGCQ��QSAF�?Q�TCFGAJC�N?PRQ�?LB�@M?R�CLEGLCQ��?PC�
?QQMAG?RCB� UGRF� JMUCP� JCTCJQ� MD� GLCOS?JGRW�� UFCPC?Q� JCQQ� AMKNJCV� GLBSQRPGCQm@?QCB� ML� ?EPGASJRSPC� ?LB� L?RSP?J� PCQMSPACQm?PC�
?QQMAG?RCB�UGRF�FGEFCP�JCTCJQ�MD�GLAMKC�GLCOS?JGRW
�&?TGLE�GLDMPK?RGML�?@MSR�GLAMKC�GLCOS?JGRW�PCJ?RCB�RM�����BGDDCPCLR�QCARMPQ�?JQM�
?JJMUQ�SQ�RM�PCTC?J�RFC�?QQMAG?RGML�@CRUCCL�RFC�AMKNJCVGRW�MD�CAMLMKGCQ�?LB�RFCGP�JCTCJ�MD�GLAMKC�GLCOS?JGRW
�2FC�PCQSJRQ�QFMU�RF?R�
BGDDCPCLACQ� GL�RFC�NPMBSAR�NMPRDMJGM�?LB�RFC�LCRUMPI�QRPSARSPC�MD� RFCGP�CAMLMKGCQ���CTCL�?DRCP�AMLRPMJJGLE�DMP�KSJRGNJC�DSPRFCP�D?ARMPQ�
QSAF� ?Q� GLQRGRSRGMLQ� ?LB� ECMEP?NFW� �� QRGJJ� CVNJ?GL� ?� QGELGDGA?LR� QF?PC� MD� BGDDCPCLACQ� GL� GLAMKC� GLCOS?JGRW
� 'L� QFMPR�� RFC� NPMBSARGTC�
QRPSARSPCQ�MD�CAMLMKGCQ�AMLQRGRSRC�QRPMLE�AMLQRP?GLRQ�DMP�RFC�CTMJSRGML�MD�GLAMKC�GLCOS?JGRW
�
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5C�CVRCLB�RFC�AMLLCARGML�KMBCJ�RM�A?NRSPC�RFC�CDDCAR�MD�AMQR�FCRCPMECLCGRW�ML�RFC�QRPSARSPC�MD�CDDGAGCLR�LCRUMPIQ�?LB�BCKMLQRP?RC�
RUM�AMLRPG@SRGMLQ����	�5C�GLRPMBSAC�RFC�"CAMKNMQ?@JC�&CRCPMECLCMSQ�!MQR�+MBCJ��UFCPC�C?AF�?ECLR�N?WQ�?�AMLQR?LR�AMLLCARGML�
AMQR�UFGAF� GQ� GLBCNCLBCLR� ?LB�BGDDCPCLR� DPMK� RFC�?ECLRnQ� NMRCLRG?J� N?PRLCP
�$MP� RFCQC� QCRQ� MD� LCRUMPIQ��UC�NPMTGBC� RFC�?L?JWRGA?J�
QMJSRGML�DMP�RFC�CDDGAGCLR�LCRUMPI
���	�5C�CVRCLB�RFC�GQJ?LB�AMLLCARGML�KMBCJ�@W�PGQGLE�GLRCP�GQJ?LB�JGLIQ�QM�RF?R�LMR�?JJ�?ECLRQ�GL�?L�
GQJ?LB�?PC�AMLLCARCB
��Q�?�PCQSJR��UC�M@R?GLCB�?�UGBCP�P?LEC�MD�QRPSARSPCQ�DMP�RFC�CDDGAGCLR�LCRUMPI
�
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2FC�QRPSARSP?J�UC?ILCQQ�MD�QSNNJW�AF?GLQ�GL�RFC�UMPJB�U?Q�CVNMQCB�@W�RFC������2F?GJ?LB�DJMMBQ
�+?LW�MD�RFC�D?ARMPGCQ�RF?R�K?IC�
F?PB� BGQI� BPGTCQ� UCPC� DJMMBCB
� �Q� ?� PCQSJR�� KMQR� F?PB� BGQI� BPGTC� NPGACQ� LC?PJW� BMS@JCB� UMPJBUGBC
� 2FC� QRMAI� NPGACQ� DMP� RFC�
K?LSD?ARSPCPQ� UFM� GLAMPNMP?RC� F?PB� BGQI� BPGTCQ� GLRM� MLC�Q� NPMBSARQ� DCJJ� GL� RFC� UMPJB
� 2FC� DJMMBQ� CKNF?QGXCB� RFC� GKNMPR?LAC� MD�
SLBCPQR?LBGLE�RFC�PCJ?RGMLQFGN�@CRUCCL�RFC�QRPSARSPC�MD�QSNNJW�AF?GL�LCRUMPIQ�?LB�RFC�APMQQ�AMPPCJ?RGML�MD�QRMAI�PCRSPLQ
��
'L� RFGQ�N?NCP��UC�SQC�?�SLGOSC�B?R?QCR� RF?R� GQ�AMKNGJCB�@W�1R?LB?PB���.MMPnQ�$GL?LAG?J�1CPTGACQ�**!��1�.	
�2FC�B?R?QCR�AMTCPQ�
�������� K?HMP� GLAMPNMP?RCB� LML�DGL?LAG?J� @SQGLCQQCQ�� GLAJSBGLE� ?JJ� RFC� JGQRCB� AMKN?LGCQ� GL� RFC� UMPJB
� $GPQR�� UC� QFMU� RFC� ICW�
QRPSARSPCQ� MD� RFPCC� BGDDCPCLR� LCRUMPIQ� MD� K?HMP� GLRCPL?RGML?J� DGPKQ�� ASQRMKCP�QSNNJGCP� LCRUMPI�� JGACLQCC�JGACLQMP� LCRUMPI�� ?LB�
QRP?RCEGA� ?JJG?LAC� LCRUMPI
� 1CAMLB��UC� CKNGPGA?JJW� CT?JS?RC� RM�UF?R� CVRCLR� QRMAI� NPGAC� PCRSPLQ� MD� JGQRCB� DGPKQ� ?PC� ?DDCARCB� @W� RFC�
NPMN?E?RGML�MD�GBGMQWLAP?RGA�QFMAIQ�MD�JGQRCB�DGPKQ�RFPMSEF�GLRCP�DGPK�PCJ?RGMLQFGNQ
��
5C�GLTCQRGE?RC�RFC�EJM@?J�LCRUMPI�MD�ASQRMKCP�QSNNJGCP�PCJ?RGMLQFGNQ
�'L�MPBCP�RM�GLTCQRGE?RC�RFC�LCRUMPI�QRPSARSPC��UC�DMASQ�ML�RFC�
ASKSJ?RGTC�BGQRPG@SRGML�DSLARGMLQ��!"$Q	�MD�JGLIQ�?APMQQ�DGPKQ�DMP�RFC�QSNNJGCP�JGLIQ�?LB�ASQRMKCP�JGLIQ
�2FC�!"$Q�DMJJMU�?�NMUCP�J?U�
BGQRPG@SRGML�?Q���
1SNNJGCP��.=���,=Q�	r,=Q<���
�	����	��
!SQRMKCP��.=���,=A�	r,=A<���
�	����	��
UFCPC�,=Q�GQ�RFC�LSK@CP�MD�QSNNJGCP�JGLIQ�?LB�,=A�GQ�RFC�LSK@CP�MD�ASQRMKCP�JGLIQ
�$MP�RFC�LSK@CP�MD�JGACLQCC�JGLIQ��JGACLQMP�JGLIQ�
?LB�QRP?RCEGA�?JJG?LAC�JGLIQ��UC�?E?GL�DGLB�?�NMUCP�J?U�PCJ?RGMLQFGN�@CRUCCL�RFC�LSK@CP�MD�JGLIQ�?LB�RFC�AMPPCQNMLBGLE�ASKSJ?RGTC�
BCLQGRW
�+MPCMTCP��RFCQC�NMUCP�J?U�GLBCVCQ�?PC�AJMQC�RM���
�
�2FSQ�RFC�!"$Q�DMP�RFC�LSK@CP�MD�JGLIQ��UFGAF�?PC�BCLMRCB�@W�,=JC��
,=JM�?LB�,=Q?�A?L�@C�AF?P?ARCPGXCB�@W��
*GACLQCC��.=���,=JC�	r,=JC<���
�	����	��
*GACLQMP��.=���,=JQ�	r,=JM<���
�	����	��
1RP?RCEGA�?JJG?LAC��.=���,=Q?�	r,=Q?<���
�	
���	��
#OS?RGMLQ���	���	�QFMU�RF?R�RFC�EJM@?J�GLRCP�DGPK�LCRUMPIQ�F?TC�?�QA?JC�DPCC�RMNMJMEW
��
2FC�LSK@CP�MD�DGPKQ�RF?R�BGB�@SQGLCQQ�AMLRGLSMSQJW�ML�RFC�ASQRMKCP�QSNNJGCP�LCRUMPI�U?Q����������QM�RFCPC�?PC�?@MSR�����@GJJGML�
N?GPQ�MD�DGPKQ
�5C�A?JASJ?RCB�RFC�QFMPRCQR�N?RF�JCLERFQ�DMP�C?AF�N?GP�MD�DGPK�G�?LB�DGPK�H��G
C
�RFC�QFMPRCQR�ASR�?KMLE�?JRCPL?RGTC�N?RFQ�
AMLLCARGLE� DGPK� G� RM� DGPK� H	� ML� RFC� LML�BGPCARCB� ASQRMKCP�QSNNJGCP� LCRUMPI
� 2FC� LSK@CP� MD� DGPKQ� GL� RFC� K?VGKSK� AMLLCARCB�
AMKNMLCLR�MD�RFGQ�LCRUMPI�GQ����������RF?R�GQ�����MD�?JJ�DGPKQ
�'R�GQ�M@QCPTCB�RF?R���
���MD�?JJ�N?GPQ�?PC�AMLLCARCB��@SR���
���A?LLMR�
@C� AMLLCARCB� PCE?PBJCQQ� MD� FMU� K?LW� N?RF� JCLERFQ� RFCPC� ?PC
� 2FC� KMBC� MD� BGQRPG@SRGML� MD� RFC� QFMPRCQR� N?RF� JCLERFQ� DMP� RFMQC�
AMLLCARCB�N?GPQ�GQ�DGTC�N?RF�JCLERFQ
��@MSR���
���MD�RFC�N?GPQ�?PC�AMLLCARCB�@W�QGV�N?RF�JCLERFQ�MP�DCUCP
�5C�?JQM�GLTCQRGE?RC�RFC�
KMBC� DMP� LML�BGPCARCB� JGACLQCC�JGACLQMP� LCRUMPI�� RFC� LML�BGPCARCB� QRP?RCEGA� ?JJG?LAC� LCRUMPI�� RFC� BGPCARCB� ASQRMKCP�QSNNJGCP�
LCRUMPI
�2FCGP�KMBCQ�?PC�?JQM�QFMPR��MLJW�QGV�MP�QCTCL�N?RF�JCLERFQ
��
!JMQC�GLRCPAMLLCARCBLCQQ�?KMLE�DGPKQ�GKNJGCQ�RF?R�?L�GBGMQWLAP?RGA�QFMAI�RM�?�DGPK�AMSJB�BGDDSQC�UGBCJW�RM�MRFCP�BMULQRPC?K�DGPKQ�
RFPMSEF�@SQGLCQQ�PCJ?RGMLQFGNQ�ML�RFC�LCRUMPIQ
�2M�GLTCQRGE?RC�QSAF�BGDDSQGML�ML�RFC�LCRUMPIQ��UC�AMKNSRC�RFC�AMPPCJ?RGML�GL�B?GJW�
QRMAI�NPGAC�PCRSPLQ�@CRUCCL�RUM�DGPKQ��DGPKQ�G�?LB�H��UFGAF�GQ�PCNPCQCLRCB�@W�l=GH
�5C�SQC�JME?PGRFK�NPGAC�PCRSPLQ�GL�RFC�?JJ�JGQRCB�DGPKQ�
GL�,71#�DPMK������������RM�����������
�5C�RFCL�CV?KGLC�FMU�l=GH�GQ�PCJ?RCB�RM�RFC�QFMPRCQR�N?RF�JCLERF�@CRUCCL�DGPKQ�G�?LB�H
�2FC�
PCQSJRQ�QFMU�RFC�JME?PGRFK�NPGAC�PCRSPL�AMPPCJ?RGML�@CRUCCL�DGPK�G�?LB�H�GQ�PCJ?RCB�RM�RFC�QFMPRCQR�N?RF�JCLERF�J=GH�@CRUCCL�RFCK
�2FC�
AMPPCJ?RGML�BCAPC?QCQ�UGRF�RFC�QFMPRCQR�N?RF�JCLERF
�2FGQ�PCQSJR�GLBGA?RCQ�RF?R�RFCPC�GQ�?�NMQGRGTC�AMPPCJ?RGML�@CRUCCL�RFC�QRMAI�NPGAC�
PCRSPL�Q�DMP�DGPKQ�G�?LB�H�GD�RFCW�?PC�AJMQC�RM�C?AF�MRFCP�GL�RFC�LCRUMPIQ
�
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5GRFGL�RFC�J?QR�DGDRCCL�WC?PQ��LCRUMPIQ�F?TC�@CCL�DMSLB�RM�@C�S@GOSGRMSQ�@MRF�GL�L?RSP?J�QAGCLACQ�?LB�GL�QMAGMCAMLMKGA�BGQAGNJGLCQ
�
'L� N?PRGASJ?P�� RFC� AJ?QQ� MD� LCRUMPIQ� PCNPCQCLRCB� @W� @GN?PRGRC� LCRUMPIQ� F?Q� @CCL� PCAMELGXCB� RM� NPMTGBC� ?� N?PRGASJ?PJW� GLQGEFRDSJ�
PCNPCQCLR?RGML�MD�K?LW�QWQRCKQ��P?LEGLE�DPMK�DMMB�UC@Q�GL�CAMJMEW�RM�RP?BC�LCRUMPIQ� GL�CAMLMKW��UFCLAC�RFC�LCCB�MD�?�N?RRCPL�
BCRCARGML�MPGCLRCB�?L?JWQGQ�GL�MPBCP�RM�GBCLRGDW�QR?RGQRGA?JJW�QGELGDGA?LR�QRPSARSP?J�NPMNCPRGCQ
�1SAF�?L�?L?JWQGQ�PCQRQ�SNML�RFC�BCDGLGRGML�
MD�QSGR?@JC�LSJJ�KMBCJQ�� G
C
�SNML� RFC�AFMGAC�MD� RFC�N?PR�MD�LCRUMPI�QRPSARSPC� RM�@C�AMLQRP?GLCB�UFGJC� P?LBMKGXGLE�CTCPWRFGLE�CJQC
�
&MUCTCP��OSGRC�QSPNPGQGLEJW�� JGRRJC�UMPI�F?Q�@CCL�BMLC�QM� D?P� RM� GKNJCKCLR�LSJJ�KMBCJQ�ML� PC?J�@GN?PRGRC�LCRUMPIQ
�2FC�?GK�MD� RFC�
NPCQCLR� UMPI� GQ� RM� DGJJ� RFGQ� E?N�� CVRCLBGLE� ?� PCACLRJW�NPMNMQCB�KCRFMB� RM� P?LBMKGXC�KMLMN?PRGRC� LCRUMPIQ� RM� @GN?PRGRC� LCRUMPIQ
�
5FGJC� RFC�NPMNMQCB� DMPK?JGQK� GQ�NCPDCARJW�ECLCP?J��UC�?NNJW�MSP�KCRFMB� RM� RFC�@GL?PW��SLBGPCARCB��@GN?PRGRC� PCNPCQCLR?RGML�MD� RFC�
5MPJB�2P?BC�5C@��AMKN?PGLE�RFC�M@QCPTCB�T?JSCQ�MD�?�LSK@CP�MD�QRPSARSP?J�OS?LRGRGCQ�MD�GLRCPCQR�UGRF�RFCGP�CVNCAR?RGML��A?JASJ?RCB�
TG?� MSP� P?LBMKGX?RGML� NPMACBSPC
� 'LRCPCQRGLEJW�� RFC� @CF?TGMP� MD� RFC� 5MPJB� 2P?BC� 5C@� GL� RFGQ� LCU� PCNPCQCLR?RGML� GQ� AMKNJCRCJW�
BGDDCPCLR�DPMK�RFC�KMLMN?PRGRC�?L?JMESC��QFMUGLE�FGEFJW�LML�RPGTG?J�N?RRCPLQ�MD�QCJD�MPE?LGX?RGML
�
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'L� RFGQ� UMPI�� UC� CKNJMW� AMKKSLGRW�BCRCARGML� RCAFLGOSCQ� RM� GBCLRGDW� FGBBCL� QN?RGM�RCKNMP?J� AMPPCJ?RCB� @CF?TGMPQ� ?KMLE� AMSLRPW�
KCPAF?LBGQC� RP?BC� GL� RFC�NCPGMB����������
�3LBCPQR?LBGLE� RFC�CVRCLR� RM�UFGAF�UMPJB�AMSLRPGCQ�BGQNJ?W�LML�RPGTG?J�QN?RGM�RCKNMP?J�
PCESJ?PGRGCQ� GL� RFC� AMKMTCKCLRQ� MD� RFCGP� K?APMCAMLMKGA� GLBGA?RMPQ� GQ� APGRGA?J� RM� BCRCAR� RFCGP� PCQNMLQC� RM� CAMLMKGA� QFMAIQ�� RFC�
JGICJGFMMB� RF?R� UMPJBUGBC� APGQCQ� BGDDSQC� GL� RFC� UFMJC� CAMLMKW�� ?LB� RFC� QNCCB� ?R� UFGAF� RFGQ� K?W� MAASP
� 'L� RFC� CAMLMKGA� ?LB�
CAMLMKCRPGAQ�JGRCP?RSPC��K?LW�BGDDCPCLR�?NNPM?AFCQ�F?TC�@CCL�CKNJMWCB�RM�R?AIJC�RFGQ�GQQSC
�$MP�CV?KNJC��$MPLG�?LB�0CGAFJGL��������
����	�?LB�!PMSV��$MPLG��?LB�0CGAFJGL� �����	� DMP� RP?BGRGML?J� RGKC�QCPGCQ�?NNPM?AFCQ�?LB�"GC@MJB�?LB�7GJK?X� �����	� DMP�?�LCRUMPI�
?NNPM?AF
� &CPC�� UC� R?IC� ?� AMKNJCRCJW� BGDDCPCLR� NCPQNCARGTC� ?LB� SQC� ?� AMKNJCV�LCRUMPI� RFCMPW� ?NNPM?AF� RM� RFC� GBCLRGDGA?RGML� MD�
AJSQRCPQ�MD�AMPPCJ?RCB�@CF?TGMPQ�GL�RGKC�?LB�QN?AC
�+MPC�NPCAGQCJW��UC�AMLQGBCP�RGKC�QCPGCQ�B?R?�MD�CVNMPRQ�DMP�KCPAF?LBGQC�RP?BC�GL�
RFC�NCPGMB�����������DMP����UMPJB�AMSLRPGCQ�?LB����NPMBSARQ�?Q�EGTCL�@W�RFC�1'2!���BGEGRQ�AJ?QQGDGA?RGML
�5C�RFCL�@SGJB�?�QGELCB�
AMPPCJ?RGML�LCRUMPI�UFCPC�LMBCQ�?PC�AMSLRPW�NPMBSAR�N?GPQ�?LB�JGLIQ�?PC�UCGEFRCB�@W�RFC�AMPPCJ?RGML�@CRUCCL�RFC�RGKC�QCOSCLACQ�MD�
AMSLRPW�NPMBSAR�QNCAGDGA�CVNMPRQ
�2M�PCR?GL�MLJW�QGELGDGA?LR�AMPPCJ?RGML�UCGEFRQ��UC�DGJRCP�RFC�LCRUMPIQ�UGRF�?JRCPL?RGTC�RCAFLGOSCQ
�5C�
CTCLRS?JJW�?NNJW�?�AMKKSLGRW�BCRCARGML�?JEMPGRFK�RM�GBCLRGDW�RFC�K?GL�AJSQRCPQ�MD�AMSLRPW�NPMBSAR�LMBCQ
�2M�SLAMTCP�RFC�AMKKSLGRW�
QRPSARSPC�UC�?NNJGCB�RFC�o+SJRG�*CTCJ�!M?PQCLGLE�
�+SJRG�*CTCJ�0CDGLCKCLRp�?JEMPGRFK�DMP�QGELCB�LCRUMPIQ�GKNJCKCLRCB�UGRFGL�.?HCI�
RMMJ
�2FGQ�KCRFMB��MPGEGL?JJW�NPMNMQCB�@W�0MRR?�?LB�,M?AI������	��CVRCLBQ�RFC�*MST?GL�KCRFMB�� JMLBCJ�CR�?J
�����	�@W�GRCP?RGTCJW�
NCPDMPK��GLE�AM?PQCLGLE�?LB�PCDGLCKCLR�NF?QC�DMP�C?AF�M@R?GLCB�JCTCJ
��
5C�DGLB�CTGBCLAC�MD����AJSQRCPQ�?LB�MD�RFCQC�RFC���J?PECQR�AMLR?GL�����MD�RFC�LCRUMPI�LMBCQ
�5FCL�AMLQGBCPGLE�AMSLRPGCQ�RFCQC���
AJSQRCPQ� ?PC� PCNPCQCLRCB� @W�� ��	� 1MSRF� �KCPGA?L� AMSLRPGCQ�� !FGL?� ?LB� 'LBG?�� ��	� #SPMNC?L� AMSLRPGCQ�� ��	� %CPK?LW�� ��	� ,MPRF�
�KCPGA?L�AMSLRPGCQ
�$PMK� RFC�NPMBSAR�NMGLR�MD�TGCU� RFC�KMQR� RP?BCB�NPMBSARQ�@CJMLE� RM� RFC�$MMB��!FCKGA?JQ��?LB�+?LSD?ARSPGLE�
QCARMPQ��?Q�BCDGLCB�GL�RFC�1'2!���BGEGR�AJ?QQGDGA?RGML	
��
2FGQ�NPCJGKGL?PW�?L?JWQGQ�BMCQ�LMR�R?IC�GLRM�?AAMSLR�RF?R�RFC�K?APMBWL?KGAQ�MD�AMSLRPW�AF?P?ARCPGQRGAQ�K?W�@C�BPGTCL�@W�AMKKML�
D?ARMPQ�AF?LLCJGLE�GL�RFC�Q?KC�BGPCARGML�RFC�@CF?TGMP�MD�BGQR?LR�?LB�MP�FCRCPMECLCMSQ�AMSLRPGCQ
�2M�?BBPCQQ�RFGQ�GQQSC��UC�CVRP?AR�
RFC� K?GL� AMKKML� D?ARMP� DPMK� CVNMPR� RGKC� QCPGCQ� CQRGK?RCB� ?Q� RFC� DGPQR� NPGLAGN?J� AMKNMLCLR� MD� RFC� B?R?� ?LB� UC� PCNJGA?RC� MSP�
AMKKSLGRW�BCRCARGML�NPMACBSPC� RM�AMPPCJ?RGML�LCRUMPIQ�AMKNSRCB�ML� DGJRCPCB�B?R?
�$GL?JJW��UC�CVNJMPC�UFCRFCP� RFC� DGL?LAG?J� APGQGQ�
F?Q�GLBSACB�QRPSARSP?J�AF?LEC�GL�RFC�AMPPCJ?RGML�N?RRCPLQ�MD�RP?BC�CVNMPR�@CF?TGMPQ
�'L�ECLCP?J��MSP�PCQSJRQ�QSEECQR�RFC�CVGQRCLAC�MD�
FGBBCL� AMPPCJ?RGML� N?RRCPLQ� GL� RFC� CVNMPR� @CF?TGMP� MD� UMPJB� AMSLRPGCQ�� UFGAF� PCQGQR� RM� RFC� PCKMT?J� MD� AMKKML� D?ARMPQ� ?LB� ?PC�
GLBCNCLBCLR�ML�CAMLMKGA�CVNJ?L?RMPW�D?ARMPQ�RP?BGRGML?JJW�GBCLRGDGCB�?Q�BPGTCPQ�MD�AMKMTCKCLRQ�?KMLE�K?APM�GLBGA?RMPQ
�
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5C�NPMNMQC�?�KMBCJ�DMP�RFC�AMSLRPGCQ�NPMBSARQ�GLLMT?RGML�NPMACQQCQ�RF?R�PCNPMBSACQ�RFC�K?GL�AF?P?ARCPGQRGA�MD�RFC�FGQRMPW�N?RRCPL�MD�
RFC� CVNMPR� K?RPGV
� 2FC� @?QC� MD� MSP�KMBCJ� GQ� RFC� NPMBSARQ� LCRUMPI�� GL� UFGAF� AMSLRPGCQ� CTMJTC� @W� MAASNWGLE� BGDDCPCLR� LMBCQ�� G
C
�
CVNMPRGLE�BGDDCPCLR�NPMBSARQ
�2FSQ�� RFC�BCTCJMNKCLR�MD�?�LCU�NPMBSAR� GL�?�AMSLRPW�@?QICR�?NNC?PQ�?Q�RFC�PCQSJR�MD� RUM�AMLASPPCLR�
KCAF?LGQKQ�� RFC� GLRPMBSARGML� MD� ?� @P?LB� LCU� NPMBSAR� PCQNCAR� RM� RFC� UFMJC� NPMBSARQ� QN?AC� ?E?GLQR� RFC� NMQQG@GJGRW� MD� AMNWGLE� ?�
NPMBSAR�DPMK�RFC�LCGEF@MPQ��GL�RFGQ�U?W��RFC�RMNMJMEW�GRQCJD�MD�RFC�NPMBSARQ�LCRUMPI�GQ�CTMJTGLE��BPGTCL�@W�RFC�AMSLRPGCQ�MAASN?RGML
�
2FC� AMSLRPGCQ� NPMBSARQ� BCTCJMNKCLR� GQ� DMPK?JGXCB�?Q� ?� NMUCP� J?U�� NJSQ� ?L�MDDQCR�� RFC� DMPKCP� GQ� PCQNMLQG@JC� MD� NPMBSARQ� AMNWGLE�
BWL?KGA��RFC�J?RRCP�PCNPCQCLRQ�RFC�NSPC�GLLMT?RGML�NPMACQQ
�
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�
5C�AMLQRPSARCB�?�NPMBSAR�LCRUMPI�@?QCB�ML�RFC�Q?JCQ�B?R?�AMJJCARCB�?LB�NPMTGBCB�@W�?�K?HMP�L?RGMLUGBC�PCR?GJCP
�2FC�QRPSARSPC�MD�
RFC�LCRUMPI�GQ�BMKGL?RCB�@W�QK?JJ�GQMJ?RCB�AMKNMLCLRQ��BCLQC�AJGOSC�@?QCB�AMKKSLGRGCQ��?LB�QN?PQC�QR?PQ�?LB�JGLC?P�AF?GLQ�?LB�
NCLB?LRQ
� 5C� SQCB� RFC� GBCLRGDGCB� QRPSARSP?J� CJCKCLRQ� �RGJCQ	� RM� MPE?LGXC� NPMBSARQ� GLRM� KGLG�A?RCEMPGCQ� ��� AMKN?AR� AMJJCARGMLQ� MD�
NMRCLRG?JJW�AMKNJCKCLR?PW�?LB�QS@QRGRSRC�GRCKQ
�2FC�KGLG�A?RCEMPGCQ�CVRCLB�RFC�RP?BGRGML?J�FGCP?PAFW�MD�PCR?GJ�NPMBSARQ��EPMSN���AJ?QQ�
��QS@A?RCEMPW	�?LB�K?W�QCPTC�?Q�@SGJBGLE�@JMAIQ�RMU?PBQ�CVNJMP?RGML�MD�AMLQSKCP�NPMHCARQ�?LB�JMLE�RCPK�ASQRMKCP�@CF?TGMP
� �
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1MAG?J� LCRUMPIQ� NCPT?BC� MSP� CTCPWB?W� JGTCQ�� UC� GLRCP?AR�� GLDJSCLAC� ?LB� ?PC� GLDJSCLACB� @W� MSP� DPGCLBQ� ?LB� ?AOS?GL�� R?LACQ
� 2FC�
PCACLR�?T?GJ?@GJGRW�MD�J?PEC�?KMSLRQ�MD�B?R?�ML�QMAG?J�LCRUMPIQ�F?Q�DMQRCPCB�OS?LRGR?RGTC�?L?JWQCQ�MD�RFC�BGQRPG@SRGML�MD�GLDMPK?RGML�ML�
RFCK�� GLAJSBGLE� @CF?TGMSP?J� RP?GRQ� ?LB� D?BQ
� 'L� N?PRGASJ?P�� PCACLR� QRSBGCQ� F?TC� QFMUL� RFC� CVGQRCLAC� MD� NMQGRGTC� AMPPCJ?RGMLQ� GL� RFC�
BGQRPG@SRGML�MD�RP?GRQ�GL�?�QMAG?J�LCRUMPI�AMKNMQCB�@W�RFC�N?PRGAGN?LRQ�MD�RFC�$P?KGLEF?K�&C?PR�QRSBW
�1SPNPGQGLEJW�RFC�NCCP�GLDJSCLAC�
N?RRCPLQ� DMSLB�?KMLE� RFC�N?PRGAGN?LRQ�UCLR�@CWMLB� RFC� GLDJSCLAC�MD� RFCGP� AJMQCQR�NCCPQ��@SR�?JQM� RFCGP� DPGCLBQn� DPGCLBQ�SN� RM� RFPCC�
BCEPCCQ�MD�GLDJSCLAC
��
'L� UC� QFMU� FMU� QGKGJ?P� N?RRCPLQ� MD� AMPPCJ?RGMLQ� @CRUCCL� NCCPQ� CKCPEC� GL� LCRUMPICB� NMNSJ?RGMLQ� RFPMSEF� QR?LB?PB�KMBCJQ� �WCR�
PCDJCARGLE� GLRPGLQGA?JJW� BGDDCPCLR� KCAF?LGQKQ	� MD� GLDMPK?RGML� QNPC?BGLE� QSAF� ?Q� RFC� 4MRCPnQ� +MBCJ�� RFC� 1'0� CNGBCKGA� KMBCJ� ?LB�
#TMJSRGML?PW�%?KC�2FCMPW�KMBCJQ�MD�AMMNCP?RGML
�5C�?PESC�RF?R�CKNGPGA?JJW�M@QCPTCB�N?RRCPLQ�MD�AMPPCJ?RGML�?KMLE�NCCPQ�CKCPEC�
L?RSP?JJW�DPMK�?�UGBC�P?LEC�MD�BWL?KGA?J�NPMACQQCQ��@CGLE�CQQCLRG?JJW�GLBCNCLBCLR�MD�RFC�RWNC�MD�GLDMPK?RGML��ML�FMU�GR�QNPC?BQ��?LB�
CTCL�ML�RFC�AJ?QQ�MD�SLBCPJWGLE�LCRUMPI�RF?R�GLRCP�AMLLCARQ�GLBGTGBS?JQ
�$GL?JJW��UC�QFMU�RF?R�RFC�QN?PQCP�?LB�AJSQRCPCB�RFC�LCRUMPI��
RFC�KMPC�D?P�PC?AFGLE�RFC�GLDJSCLAC�MD�C?AF�GLBGTGBS?J�UGJJ�@C
�
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2FC� $MPAC� !MLACNR� 'LTCLRMPW� �$!'	� GQ� ?� ��� OSCQRGML�� KSJRGNJC�AFMGAC�� BG?ELMQRGA� GLQRPSKCLR� BCQGELCB� RM� GLTCQRGE?RC� QRSBCLRQn�
SLBCPQR?LBGLE�MD�,CURMLG?L�+CAF?LGAQ�?LB�GQ�UGBCJW�SQCB�GL�.FWQGAQ�#BSA?RGML�0CQC?PAF
�-LC�MD�RFC�QRPCLERFQ�MD�RFC�$!'�GQ�RF?R�
RFC�BGQRP?ARMPQ�?PC�BP?UL�DPMK�BCCNJW�FCJB�QRSBCLR�AMLACNRGMLQ�@?QCB� GL� RFCGP�NFWQGA?J�CVNCPGCLACQ
���NPGK?PW�AF?JJCLEC�UGRF� RFC�
$!'�GQ�RF?R�RFC�BGQRP?ARMPQ�?PC�MDRCL�KMPC�GLDMPK?RGTC�?@MSR�QRSBCLRnQ�SLBCPQR?LBGLE�RF?L�AMPPCARJW�?LQUCPGLE�RFC�OSCQRGMLQ�?Q�RFCW�
GBCLRGDW�RFC�N?PRGASJ?P�L?RSPC�MD�QRSBCLRQn�?JRCPL?RGTC�AMLACNRGMLQ
�-LC�U?W�RM�GLTCQRGE?RC�RFC�QRSBCLR�AMLACNRGMLQ�GQ�RM�RPC?R�QRSBCLRQ�
PCQNMLQCQ�ML� RFC�$!'�?Q�?�@GN?PRGRC�LCRUMPI��UFGAF� GQ� RFCL�NPMHCARCB� GLRM� RUM�LCRUMPIQ� ��QRSBCLRQ�?LB� PCQNMLQCQ
�2FC� PCQNMLQC�
LCRUMPI�GLAJSBCQ�?JJ�PCQNMLQCQ�RF?R�?PC�QF?PCB�?KMLE�QRSBCLRQ
�5C�SQC�RFC�PCQNMLQC�LCRUMPI��?LB�RFC�*�,1�@?AI@MLC�CVRP?ARGML�
?JEMPGRFK�RM� GBCLRGDW�N?RRCPLQ� GL�QRSBCLR� PCQNMLQCQ
�5C�SQC�AMKKSLGRW�BCRCARGML�?JEMPGRFKQ�ML� RFC�@?AI@MLC�LCRUMPIQ� RM� GBCLRGDW�
AJSQRCPQ�MD�AMKKML�PCQNMLQCQ�UFGAF�K?N�RM�KMBCJQ�FCJB�@W�QRSBCLRQ��DMP�CV?KNJC��DMPAC�GQ�LCCBCB�DMP�KMTCKCLR�?LB�RFC�?ARGTC�
?ECLR�SQCQ�RFC�KMQR�DMPAC
� 5C� ?JQM� AMKN?PC� NPC�GLQRPSARGML� RCQR� ?LB� NMQR�GLQRPSARGML� RCQR� LCRUMPIQ� RM� DGLB� MSR� RM� UF?R� BCEPCC�
QRSBCLR�SLBCPQR?LBGLEQ�AF?LEC�?DRCP�GLQRPSARGML
�5C�DGLB�RF?R�NMQR�GLQRPSARGML��QRSBCLRQn�PCQNMLQCQ�AJSQRCP�?PMSLB�DCUCP�BGQRP?ARMPQ�
RF?L�NPC�GLQRPSARGML
�2FGQ�KCRFMB�F?Q�NMRCLRG?J�SQC�?APMQQ�?�T?PGCRW�MD�QSPTCW�GLQRPSKCLRQ�?LB�A?L�NMRCLRG?JJW�@C�NPMBSARGTCJW�SQCB�
RM�GKNPMTC�GLQRPSARGML�@W�NPMTGBGLE�GL�BCNRF�ILMUJCBEC�MD�QRSBCLR�AMLACNRGMLQ
�
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5C�F?TC� LCTCP� JGTCB� GL� ?� Q?DCP�UMPJB
� �DRCP� NC?IGLE� ?PMSLB� ������ @MRF� TGMJCLR� APGKC� �FMKGAGBC�� PM@@CPW�� ?QQ?SJR� ?LB� P?NC	� ?LB�
NPMNCPRW�APGKCQ��@SPEJ?PW�� J?PACLW�?LB�TCFGAJC�RFCDR	�?PC�ML�?�BMULU?PB�RPCLB��DPMK������?LB������APGKC�?ARGTGRW�F?Q�BPMNNCB�@W�
KMPC�RF?L���:���RMR?J�LSK@CP�MD�APGKCQ	
�"CQNGRC�RFC�EMMB�LCUQ��APGKC�GQ�QRGJJ�NPCT?JCLR�GL�KMQR�J?PEC�AGRGCQ
�$ '�PCNMPRQ�RF?R�GL������
RFCPC�UCPC�?@MSR�������APGKCQ�NCP���������F?@GR?LRQ�GL�RFC�31���UGRF�������MD�RFCK�@CGLE�NPMNCPRW�APGKCQ�?LB�����TGMJCLR
�5F?R�
KMQR�NCMNJC�A?L�?EPCC�GQ�RF?R�MLC�NPCTCLR?@JC�APGKC�GQ�MLC�APGKC�RF?R�QFMSJB�LMR�F?TC�R?ICL�NJ?AC
�2FC�SLTCGJGLE�MD�RFC�QRPSARSPC�MD�
APGKGL?J�?ARGTGRW�A?L� JC?B�RM�?�@CRRCP�SLBCPQR?LBGLE�MD�APGKC�?Q�?�UFMJC�UFGAF� GL� RSPL�A?L�FCJN�SQ�NPMTGBC�@CRRCP�NPMRCARGML� RM�MSP�
AGRGXCLQ
�5C�BCKMLQRP?RC�GL�RFGQ�N?NCP�RF?R�APGKC�DMJJMUQ�?�TCPW�GLRCPCQRGLE�QN?RG?J�AMKKSLGRW�N?RRCPL�PCE?PBJCQQ�MD�RFC�RWNC�MD�APGKC��
APGKGL?J�?ARGTGRW�?EEPCE?RCQ�GL�AMKKSLGRGCQ�MD�UCJJ�BCDGLCB�QGXCQ
�5C�@CJGCTC�RFC�PCQSJRQ�MD�RFGQ�N?NCP�GQ�?�DGPQR�QRCN�RMU?PBQ�?�RFCMPW�
MD�APGKC�KMBCJGLE�SQGLE�LCRUMPI�QAGCLAC
�
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2FC� DPGCLBQFGN� N?P?BMV� GQ� ?� QMAGMJMEGA?J� NFCLMKCLML� QR?RGLE� RF?R� KMQR� NCMNJC� F?TC� DCUCP� DPGCLBQ� RF?L� RFCGP� DPGCLBQ� BM
� 2FC�
ECLCP?JGXCB�DPGCLBQFGN�N?P?BMV�PCDCPQ�RM�RFC�Q?KC�M@QCPT?RGML�DMP�?RRPG@SRCQ�MRFCP�RF?L�BCEPCC��?LB�GR�F?Q�@CCL�M@QCPTCB�GL�2UGRRCP�
?LB�QAGCLRGDGA�AMJJ?@MP?RGML�LCRUMPIQ
�2FGQ�N?NCP�R?ICQ�?L�?L?JWRGA?J�?NNPM?AF�RM�KMBCJ�RFGQ�NFCLMKCLML
�5C�AMLQGBCP�?�NPCDCPCLRG?J�
?RR?AFKCLR�JGIC� LCRUMPI� EPMURF�KCAF?LGQK� EMTCPLCB� @W� @MRF� LMBC� BCEPCCQ� ?LB� >OS?JGRGCQ�
�5C� GLRPMBSAC�KC?QSPCQ� RM� OS?LRGDW�
N?P?BMVCQ��?LB�AMLRP?QR� RFC�PCQSJRQ�M@R?GLCB� GL�MSP�KMBCJ� RM� RFMQC�M@R?GLCB�DMP�?L�SLAMPPCJ?RCB�LCRUMPI��UFCPC� RFC�BCEPCCQ�?LB�
OS?JGRGCQ� MD� ?BH?ACLR� LMBCQ� ?PC� SLAMPPCJ?RCB
�5C� QFCB� JGEFR� ML� RFC� CDDCAR� MD� RFC� BGQRPG@SRGML� MD� LMBC� OS?JGRGCQ� ML� RFC� DPGCLBQFGN�
N?P?BMV
�5C�AMLQGBCP�@MRF�RFC�KC?L�?LB�RFC�KCBG?L�RM�KC?QSPC�N?P?BMVCQ��?LB�AMKN?PC�RFC�PCQSJRQ�M@R?GLCB�@W�SQGLE�RFCQC�RUM�
QR?RGQRGAQ
�
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�BPG?L�&CAICP��!MPPGC�(?AM@GCL�!?PQRCLQ�?LB�)?RFW�&MP?B?K�
�
5C�GLTCQRGE?RC�RFC�NMRCLRG?J�DMP�SQGLE�LCGEF@MSPFMMB�?RRPG@SRCQ�RM�K?RAF�SLGBCLRGDGCB�CLRGRGCQ�?APMQQ�LCRUMPIQ��?LB�RM�AJ?QQGDW�RFCK�
UGRFGL�LCRUMPIQ
�2FC�KMRGT?RGML�GQ�RM�GBCLRGDW�GLBGTGBS?JQ�?APMQQ�RFC�B?PI�QMAG?J�LCRUMPIQ�RF?R�SLBCPJGC�PCAMPBCB�LCRUMPIQ
�5C�RCQR�?L�
#LPML�CK?GJ�B?R?@?QC�?LB�QFMU�RFC�MSR�LCGEF@MSPFMMBQ�MD�CK?GJ�?BBPCQQCQ�?PC�FGEFJW�BGQRGLARGTC
�2FCL��SQGLE�AGR?RGML�B?R?@?QCQ�?Q�
NPMVGCQ�� UC� QFMU� RF?R� ?� N?NCP� GL� !GRC1CCP� UFGAF� GQ� ?JQM� GL� " *.�� GQ� FGEFJW� JGICJW� RM� @C�K?RAFCB� QSAACQQDSJJW�� @?QCB� ML� GRQ� GL�
LCGEF@MSPQ�?JMLC
���N?NCP� GL�1.'0#1�A?L�@C�AJ?QQGDGCB�UGRF���:��?AASP?AW��@?QCB�ML�AJ?QQGDGA?RGML�P?RGMQ� GL� GRQ� GL�LCGEF@MSPFMMB�
?JMLC
�
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6G?MRG?L�5?LE��!FS?LE�8F?LE�?LB�+GLE�5S��
�
'L�PCACLR�WC?PQ��KMPC�?LB�KMPC�NCMNJC�@CEGL�RM�NS@JGQF�GLDMPK?RGML�ML�MLJGLC�QMAG?J�NJ?RDMPKQ�JGIC�1GL?�5CG@M
�4G?�RFC�D?AGJGRGCQ�JGIC�
NMQRGLE�RUCCRQ��PCRUCCRGLE�RUCCRQ�?LB�K?IGLE�AMKKCLRQ�NPMTGBCB�@W�5CG@M�QCPTGAC��SQCPQ�A?L�C?QGJW�CVNPCQQ�RFCGP�DCCJGLEQ��EGTGLE�
MNGLGMLQ�?LB�K?IC� GLRCP?ARGMLQ�UGRF� RFCGP� DPGCLBQ� GL�PC?J� RGKC
�2FC�QCLRGKCLR�?L?JWQGQ�MD� RFC�5CG@M�KCQQ?ECQ� GQ� GKNMPR?LR� DMP� RFC�
?L?JWQGQ� MD� FSK?L� QCLRGKCLR
� 2FC� AF?P?ARCPGQRGAQ� MD� !FGLCQC�KGAPM@JMEQ� @PGLE� GL� RFC� BGDDGASJRW� MD� QCLRGKCLR� AJ?QQGDGA?RGML
� 'L� RFGQ�
N?NCP��?L�CDDCARGTC�!FGLCQC�KGAPM@JME�QCLRGKCLR�AJ?QQGDGA?RGML�KMBCJ�@?QCB�ML�,?GTC� ?WCQ�GQ�NPMNMQCB
�2UM�QRP?RCEGCQ�RM�BM�RFC�
RFPCC�NMJ?PGRGCQ�AJ?QQGDGA?RGML�?PC�AMKN?PCB�?LB�RFC�RUM�QRCN�QRP?RCEW�NCPDMPKQ�@CRRCP�RF?L�RFC�MLC�QRCN�QRP?RCEW
�
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� �
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0
1
�'WCLE?P�
 
 CRUCCLLCQQ�!CLRP?JGRW�KC?QSPCQ��CPQRUFGJC�NMNSJ?P�?KMLEQR� RFC�QMAGMJMEGQRQ�?LB�NQWAFMJMEGQRQ��F?TC�QCCL�UGBC�?LB� GLAPC?QGLE�
?NNJGA?RGMLQ� ?APMQQ� QCTCP?J� BGQAGNJGLCQ� MD� J?RC
� 'L� AMLHSLARGML�UGRF� RFC� @GE� B?R?� NPM@JCKQ�� RFCPC� A?KC� RFC� LCCB� RM� ?L?JWXC� J?PEC�
AMKNJCV�LCRUMPIQ
�#V?AR�AMKNSR?RGML�MD�?�LMBC�Q�@CRUCCLLCQQ�GQ�?�B?SLRGLE�R?QI� GL�RFC�LCRUMPIQ�MD� J?PEC�QGXC
� 'L�RFGQ�N?NCP��UC�
NPMNMQC� ?� LML�SLGDMPK� Q?KNJGLE�KCRFMB� RM� CQRGK?RC� RFC� @CRUCCLLCQQ� MD� ?� LMBC
�5C� ?NNJW� MSP� ?NNPM?AF� RM� CQRGK?RC� ?� LMBC�Q�
@CRUCCLLCQQ�GL�QCTCP?J�QWLRFCRGA�?LB�PC?J�UMPJB�EP?NFQ
�5C�AMKN?PC�MSP�KCRFMB�UGRF�RFC�?T?GJ?@JC�RCAFLGOSCQ�GL�RFC�JGRCP?RSPC�?LB�
QFMU� RF?R� MSP�KCRFMB� D?PCQ� QCTCP?J� RGKCQ�@CRRCP� RF?L� RFC� ASPPCLRJW� ILMUL� RCAFLGOSCQ
�5C� DSPRFCP� QFMU� RF?R� RFC�?AASP?AW�MD� MSP�
?JEMPGRFK�ECRQ�@CRRCP�UGRF�RFC�GLAPC?QC�GL�QGXC�?LB�BCLQGRW�MD�RFC�LCRUMPI
�
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.?EC0?LI�GQ�MLC�MD�RFC�KMQR�SQCB�ACLRP?JGRW�KC?QSPC
�.PM@?@JW��GR� GQ�UCJJ�PCAMELGXCB�QGLAC�GRQ�?BMNRGML�@W�%MMEJC�1C?PAF�RM�P?LI�
UC@QGRCQ�GL�RFCGP�QC?PAF�CLEGLC�PCQSJRQ
�#TCL�GD�.?EC0?LI�F?Q�@CCL�BCCNJW�QRSBGCB�GL�RFC�N?QR��RFCPC�?PC�QRGJJ�?�LSK@CP�MD�GQQSCQ�RF?R�
LCCB� RM� @C� GLTCQRGE?RCB
� 'L� RFGQ� UMPI� UC� ?L?JWXC� RFC� JGLI� @SGJBGLE� NPM@JCK� �?I?� RFC� GL�JGLIQ� ?RR?AFKCLR� NPM@JCK	� AMLQGQRGLE� GL�
K?VGKGXGLE�RFC�.?EC0?LI�T?JSC��MP�P?LI	�MD�?�EGTCL�R?PECR�TCPRCV�GL�?�BGPCARCB�EP?NF�@W�?BBGLE�LCU�JGLIQ�NMGLRGLE�RM�RFC�R?PECR
��
+MPC� QNCAGDGA?JJW�� UC� AMLBSAR� ?� QCR� MD� CVNCPGKCLRQ� RM� QRSBW� RFC� PCJ?RGML� @CRUCCL� RFC� ?RR?AFKCLR� NPM@JCK� ?LB� RFC� QRPSARSP?J�
NPMNCPRGCQ�MD�BGDDCPCLR� RWNCQ�MD�LCRUMPIQ
� 'L�MPBCP�RM�DMASQ�MLJW�ML�RFC�CDDCARQ�MD� RFC�AMLLCARGTGRW�N?RRCPL�MD�?�LCRUMPI��UC�?BMNR�?�
NSPC�P?LBMK�LMBC�QCJCARGML�?RR?AFKCLR�QRP?RCEW
�-L�RFC�@?QC�MD�RFGQ�QRP?RCEW��?R�CTCPW�QRCN�MSP�R?PECR�LMBC�GQ�AMLLCARCB�@W�?L�GL�
JGLI�UGRF�?�LMBC�AFMQCL�?R� P?LBMK�?KMLE� RFMQC�MD� RFC�LCRUMPI
�2FC�NPMACQQ� GQ�QRMNNCB�UFCL� RFC� R?PECR�LMBC�@CAMKCQ� RFC� RMN�
P?LICB�LMBC�GL�RFC�QCLQC�MD�RFC�.?EC0?LI�KCRPGA
��BMNRGLE�RFGQ�?RR?AFKCLR�QRP?RCEW��UC�CVNJMPC�RFC�RPCLB�MD�RFC�R?PECR�LMBC�P?LI�
ML�BGDDCPCLR�LCRUMPI�RMNMJMEGCQ
�'L�N?PRGASJ?P��UC�AMLQGBCP�#PBMQ�0CLWG�P?LBMK�LCRUMPIQ��#0	��QA?JC�DPCC�LCRUMPIQ��1$	�?LB�P?LBMK�
LCRUMPIQ�UGRF�?�UCJJ�BCDGLCB�AMKKSLGRW�QRPSARSPC��!-++	
���DGPQR�QCR�MD�CVNCPGKCLRQ�?PC�K?BC�@W�AMLQGBCPGLE�LCRUMPIQ�UGRF��I�?LB�
�+�LMBCQ�?LB� AMLQGBCPGLE� RFC� P?LI�?Q�?� DSLARGML�MD� RFC�LSK@CP�MD� GL�JGLIQ�MD� RFC� R?PECR� LMBC
��� QCAMLB�QCR� MD� CVNCPGKCLRQ�?PC�
BCTMRCB�RM�QRSBW�RFC�PCJ?RGML�@CRUCCL�LCRUMPI�QGXC�?LB�RFC�KGLGKSK�LSK@CP�MD� GL�JGLIQ�RFC�R?PECR�LMBC�KSQR�F?TC�RM�ECR� RFC�RMN�
P?LI�?LB�FMU�GR�BCNCLBQ�ML�RFC�LCRUMPI�RMNMJMEW
��
5C�BGQAMTCPCB�RF?R� RFCQC�RFPCC�RWNCQ�MD�LCRUMPIQ�BGQNJ?W�TCPW�BGDDCPCLR�@CF?TGMSP?J�N?RRCPL
�$GPQR�MD�?JJ�� RFC�LSK@CP�MD� GL�JGLIQ��MP�
QRCNQ	�RM�PC?AF�RFC�RMN�P?LICB�NMQGRGML�FC?TGJW�BCNCLBQ�ML�RFC�IGLB�MD�LCRUMPI
�1A?JC�DPCC�LCRUMPIQ�CVFG@GR�?�P?NGB�BWL?KGAQ��GLBCCB�
UGRF�DCU�JGLIQ�RFC�R?PECR�LMBC�E?GLQ�?�@CRRCP�NMQGRGML�GL�?�1$�LCRUMPI�P?RFCP�RF?L�GL�#0�MP�!-++�LCRUMPIQ
�!MLTCPQCJW��UFGJC�GL�#0�
LCRUMPIQ�RFC�R?PECR�LMBC�PC?AFQ�RFC�RMN�P?LICB�NMQGRGML�GL�PCJ?RGTCJW�DCU�QRCNQ��GL�RFC�!-++�LCRUMPIQ�GR�LCCBQ�?@MSR�RUGAC�QRCNQ��
UFGJC�GL�RFC�1$�LCRUMPIQ�GR�LCCBQ�KMPC�RF?L�RFPCC�RGKCQ�RFC�QRCNQ�PCOSGPCB�GL�#0�LCRUMPIQ���LMRFCP�GLRCPCQRGLE�PCQSJR�PCE?PBQ�RFC�
KGLGKSK�LSK@CP�MD�JGLIQ��2+,*	�RFC�R?PECR�LMBC�LCCBQ�RM�ECR�RFC�RMN�P?LI��GR�GQ�CQQCLRG?JJW�GLBCNCLBCLR�DPMK�RFC�QGXC�MD�RFC�LCRUMPI�
DMP� #0� ?LB� !-++�� UFGJC� RFC� Q?KC� A?LLMR� @C� Q?GB� DMP� 1$� LCRUMPIQ
� 'L� D?AR�� GL� 1$� LCRUMPIQ� 2+,*� GLAPC?QCQ� ?Q� LCRUMPI� QGXC�
GLAPC?QCQ��DMJJMUGLE�?�NMUCP�J?U�RPCLB
��
'L�AMLAJSQGML��MSP�PCQSJRQ�?PC�N?PRGASJ?P�GLRCPCQRGLE�GL�RFC�A?QC�MD�QA?JC�DPCC�LCRUMPIQ��UFCPC�UC�BGQAMTCPCB�RF?R�?�TCPW�EMMB�P?LI�GQ�
?AFGCT?@JC�UGRF�TCPW�DCU�GL�JGLIQ��UFGJC�?�RMN�P?LI�NMQGRGMLGLE�PCOSGPC�?�TCPW�FGEF�LSK@CP�MD� GL�JGLIQ
� 'L�PC?J�UMPJB�� GL�JGLIQ�SQS?JJW�
KC?LQ�AMQRQ�� DMP� GLQR?LAC�AMLQGBCP�?� AMKN?LW� RF?R�U?LRQ� RM� GLAPC?QC� GRQ� TGQG@GJGRW�ML� RFC�K?PICRNJ?AC�� RM�BM� RFGQ�� GR� NJ?LQ�@MRF�?�
R?PECR� NMQGRGML� ?LB� RFC� AMPPCQNMLBGLE� A?NGR?J� GLTCQRKCLR� GR� F?Q� RM� QSNNMPR� MTCP� WC?PQ� RM� CLBMPQC� GRQ� NPMKMRGML
�0CDCPPGLE� RM� RFGQ�
CV?KNJC��PCQSJRQ�KC?LQ�RF?R�RFC�AMKN?LW�A?L�PC?AF�?L�?AACNR?@JC�K?PICR�NMQGRGML�QMKC�FMU�JGKGRGLE�RFC�CDDMPR��Q?TGLE�KMLCW	
�
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��K?HMP�EM?J�MD� AMKNJCV�QWQRCKQ� PCQC?PAF� GQ� RFC�BCTCJMNKCLR�MD�NP?ARGA?J� QRP?RCEGCQ� DMP�AMLRPMJJGLE�QWQRCK�@CF?TGMP
���AMKKML�
?NNPM?AF� GQ� RM� GBCLRGDW�?�QS@QCR�MD�QM�A?JJCB�AMLRPMJ�LMBCQ��UFMQC�BWL?KGAQ�?PC�QSNNJCKCLRCB�UGRF�CVRCPL?J�AMLRPMJ�QGEL?JQ�QSAF�
RF?R� RFC�QWQRCK�K?W�@C�BPGTCL� DPMK�?LW�QR?RC� RM�?LW�MRFCP�QR?RC� GL� DGLGRC� RGKC
� 'R�U?Q� PCACLRJW�QFMUL� �0SRFQ�?LB�0SRFQ��1AGCLAC�
����	�RF?R��?	�LCRUMPIQ�PCNPCQCLRGLE�AMKNJCV�QWQRCKQ�K?W�@C�AF?P?ARCPGXCB�?AAMPBGLE�RM�RFC�BGQRPG@SRGML�MD�AMLRPMJ�LMBCQ�?APMQQ�
RFC�LCRUMPI� RMNMJMEW� �G
C
�� RFC�QM�A?JJCB�LCRUMPI�AMLRPMJ�NPMDGJC	�?LB� �@	�AMKKML�KMBCJQ�MD�LCRUMPI�ECLCP?RGML�BM�LMR� PCNPMBSAC�
AMLRPMJ� NPMDGJCQ� M@QCPTCB� GL�K?LW� CKNGPGA?J� LCRUMPIQ
� 2FCPCDMPC�� RFCPC� GQ� ?� NPCQQGLE� LCCB� RM� BCTCJMN� LCU�?LB� SNB?RCB� LCRUMPI�
KMBCJQ�RF?R�?BBPCQQ�RFGQ�E?N
�2FC�BCTCJMNKCLR�MD�QSAF�KMBCJQ�QR?LBQ�RM�GLDMPK�MSP�SLBCPQR?LBGLE�MD�RFC�SLBCPJWGLE�KCAF?LGQKQ�
RF?R�EGTC�PGQC�RM�?�BGTCPQC�?PP?W�MD�AMKNJCV�QWQRCKQ�GLAJSBGLE��DMP� GLQR?LAC��RFC�5MPJB�5GBC�5C@��DMMB�UC@Q��?LB�QMAG?J� GLDJSCLAC�
LCRUMPIQ
�'L�RFGQ�NPCQCLR?RGML��ICW�NPMNCPRGCQ�MD�KMBCJQ�UGRF�PC?JGQRGA�LCRUMPI�AMLRPMJ�NPMDGJCQ�UGJJ�@C�BGQASQQCB��?LB�QNCAGDGA�KMBCJQ�
UGJJ�@C�NPMNMQCB
�
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,CRUMPI�KMRGDQ�NJ?W�?L�GKNMPR?LR�PMJC�GL�RFC�JGDC�QAGCLAC�BMK?GL
�1AGCLRGQRQ�F?TC�QFMUL�RF?R�LCRUMPI�KMRGDQ�?PC�ICW�@SGJBGLE�@JMAI�MD�
T?PGMSQ�@GMJMEGA?J�LCRUMPIQ
�+MQR�MD�RFC�CVGQRGLE�CV?AR�KCRFMBQ�?PC�GLCDDGAGCLR�QGKNJW�BSC�RM�RFC�GLFCPCLR�AMKNJCVGRW�MD�RFGQ�R?QI
�'L�
PCACLR� WC?PQ�� PCQC?PAFCPQ� ?PC� AMLQGBCPGLE� ?NNPMVGK?RC� KCRFMBQ� RF?R� Q?TC� AMKNSR?RGML� @W� Q?APGDGAGLE� CV?AR� AMSLRGLE� MD� RFC�
DPCOSCLAW�MD�NMRCLRG?J�KMRGDQ
�&MUCTCP��RFCQC�KCRFMBQ�?PC�?JQM�QJMU�UFCL�MLC�AMLQGBCPQ�RFC�KMRGDQ�MD�J?PECP�QGXC
�'L�RFGQ�UMPI��UC�
NPMNMQC�RUM�KCRFMBQ�DMP�?NNPMVGK?RC�KMRGD�DGLB��GLE��L?KCJW�105�PU��?LB�+&05�@?QCB�ML�+?PIMT�!F?GL�+MLRC�!?PJM��+!+!	�
Q?KNJGLE
�  MRF� RFC�KCRFMBQ� ?PC� QGELGDGA?LRJW� D?QRCP� RF?L� RFC� @CQR� MD� RFC� CVGQRGLE� KCRFMBQ�� UGRF� AMKN?P?@JC� MP� @CRRCP� ?AASP?AW
�
$SPRFCP��?Q�RFC�KMRGD�QGXC�EPMUQ�RFC�AMKNJCVGRW�MD�RFC�NPMNMQCB�KCRFMBQ�EPMUQ�JGLC?PJW
�
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0CQC?PAF� ML� LCRUMPI� ?L?JWQGQ�� UFGAF� GQ� SQCB� RM� ?L?JWXC� J?PEC�QA?JC� ?LB� AMKNJCV� LCRUMPIQ� QSAF� ?Q� QMAG?J� LCRUMPIQ�� NPMRCGL�
LCRUMPIQ��?LB�@P?GL� DSLARGML�LCRUMPIQ��F?Q�@CCL�?ARGTCJW�NSPQSCB
�2WNGA?JJW�� RFC�LCRUMPIQ�SQCB� DMP�LCRUMPI�?L?JWQCQ�UGJJ�AMLR?GL�
KSJRGNJC� CPPMPQ� @CA?SQC� GR� GQ� LMR� C?QW� RM� ?AASP?RCJW� ?LB� AMKNJCRCJW� GBCLRGDW� RFC� LMBCQ� RM� @C� ?L?JWXCB� ?LB� RFC� ?NNPMNPG?RC�
PCJ?RGMLQFGNQ�?KMLE�RFCK
�'L��
RFGQ� N?NCP�� UC� ?L?JWXC� RFC� PM@SQRLCQQ� MD� ACLRP?JGRW�KC?QSPC�� UFGAF� GQ� UGBCJW� SQCB� GL� LCRUMPI� ?L?JWQCQ�� ?E?GLQR�KGQQGLE� LMBCQ��
KGQQGLE� JGLIQ�� ?LB� D?JQC� JGLIQ
� 5C� DMASQ� ML� RFC� QR?@GJGRW� MD� LMBC� P?LIGLEQ� @?QCB� ML� BCEPCC� ACLRP?JGRW�� ?LB� BCPGTC� 2MN=K� ?LB�
-TCPJ?N=K��UFGAF�CT?JS?RC�RFC�PM@SQRLCQQ�MD�LMBC�P?LIGLEQ
�2FPMSEF�CVRCLQGTC�QGKSJ?RGMLQ��UC�QFMU�RFC�T?JGBGRW�MD�MSP�?L?JWQGQ��
?LB�QSEECQR� RF?R�MSP�KMBCJ�A?L�@C�SQCB�RM�?L?JWXC�RFC�PM@SQRLCQQ�MD�LMR�MLJW�BCEPCC�ACLRP?JGRW�@SR�?JQM�MRFCP� RWNCQ�MD�ACLRP?JGRW�
KC?QSPCQ
�+MPCMTCP��@W�SQGLE�MSP�?L?JWRGA?J�KMBCJQ���
UC�CV?KGLC�RFC�PM@SQRLCQQ�MD�BCEPCC�ACLRP?JGRW�?E?GLQR�P?LBMK�CPPMPQ��
GL�EP?NFQ
�
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 ?@?I�$MRMSFG�?LB�,?EFKCF�+MKCLG�
�
2FC�KSJRGNJCV�LCRUMPI�EPMURF� JGRCP?RSPC�F?Q�@CCL�AMLDGLCB� RM�FMKMECLCMSQ�EPMURF�FGRFCPRM��UFCPC� RFC�LSK@CP�MD� JGLIQ� RF?R�C?AF�
LCU�GLAMKGLE�LMBC�CQR?@JGQFCQ�GQ�RFC�Q?KC�?APMQQ�J?WCPQ
�2FGQ�N?NCP�DMASQCQ�ML�FCRCPMECLCMSQ�EPMURF
��
5C� DGPQR� ?L?JWXC� RFC� A?QC� MD� RUM� NPCDCPCLRG?JJW� EPMUGLE� J?WCPQ� ?LB� DGLB� ?� AJMQCB�DMPK� CVNPCQQGML� DMP� RFC� GLRCP�J?WCP� BCEPCC�
BGQRPG@SRGML��?LB�BCKMLQRP?RC�RF?R�LML�RPGTG?J�GLRCP�J?WCP�BCEPCC�AMPPCJ?RGMLQ�CKCPEC�GL�RFC�QRC?BW�QR?RC
�2FCL�UC�DMASQ�ML�RFC�A?QC�
MD�SLGDMPK�EPMURF
�1SPNPGQGLEJW��GLRCP�J?WCP�AMPPCJ?RGMLQ�?PGQC�GL�RFC�P?LBMK�A?QC��RMM
��JQM��UC�M@QCPTC�RF?R�RFC�CVNPCQQGML�DMP�RFC�
?TCP?EC� J?WCP��� BCEPCC� MD� LMBCQ� UFMQC� J?WCP��� BCEPCC� GQ� I�� GQ� GBCLRGA?J� DMP� RFC� SLGDMPK� ?LB� NPCDCPCLRG?J� QAFCKCQ
� 2FPMSEFMSR��
RFCMPCRGA?J�NPCBGARGMLQ�?PC�AMPPM@MP?RCB�SQGLE�+MLRC�!?PJM�QGKSJ?RGMLQ
� �
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+MQR�PC?J�LCRUMPIQ�?PC�AF?P?ARCPGXCB�@W�AMLLCARGTGRW�N?RRCPLQ�RF?R�CTMJTC�GL�RGKC�DMJJMUGLE�AMKNJCV��LML�+?PIMTG?L��BWL?KGAQ
��
&CPC�UC� GLTCQRGE?RC� RFC� GKN?AR�MD� RFGQ�S@GOSGRMSQ� DC?RSPC�@W�QRSBWGLE� RFC�1SQACNRG@JC�'LDCARCB�0CAMTCPCB� �1'0	�?LB�1SQACNRG@JC�
'LDCARCB�1SQACNRG@JC� �1'1	� CNGBCKGA� KMBCJQ� ML� ?ARGTGRW� BPGTCL� LCRUMPIQ� UGRF� ?LB� UGRFMSR� KCKMPW� �G
C
�� +?PIMTG?L� ?LB� LML�
+?PIMTG?L	
�5C�QFMU� RF?R�UFGJC�KCKMPW� GLFG@GRQ� RFC�QNPC?BGLE�NPMACQQ� GL�1'0�KMBCJ��UFCPC� RFC�CNGBCKGA� RFPCQFMJB� GQ�KMTCB� RM�
J?PECP�T?JSCQ��GR�NJ?WQ�RFC�MNNMQGRC�CDDCAR�GL�RFC�A?QC�MD�RFC�1'1��UFCPC�RFC�RFPCQFMJB�GQ�JMUCPCB
��
2FC� FCRCPMECLCGRW� GL� RGC� QRPCLERFQ�� ?LB� RFC� DPCOSCLR� PCNCRGRGML� MD� AMLLCARGMLQ� RF?R� GR� CLR?GJQ�� ?JJMUQ� GL� D?AR� JCQQ� TGPSJCLR� 1'1�JGIC�
BGQC?QCQ�RM�QSPTGTC�GL�RGEFRJW�AMLLCARCB�JMA?J�AJSQRCPQ�RF?R�QCPTC�?Q�PCQCPTMGP�DMP�RFC�TGPSQ
�5C�AMLDGPK�RFGQ�NGARSPC�@W�CT?JS?RGLE�RFC�
RFPCQFMJB�MD�@MRF�NPMACQQCQ�ML�?�PC?J�RCKNMP?J�LCRUMPI
�-SP�DGLBGLEQ�AMLDGPK�RFC�GKNMPR?LR�PMJC�NJ?WCB�@W�LML�+?PIMTG?L�LCRUMPI�
BWL?KGAQ�ML�BWL?KGA?J�NPMACQQCQ
�
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!MLRGLSMSQ�RGKC�+?PIMT�NPMACQQCQ�?PC�TCPW�UGBCJW�SQCB�GL�?L�CNGBCKGMJME��GA?J�KMBCJJGLE�AMLRCVR��UCJJ�ILMUL�CV?KNJCQ�GLAJSBC�RFC�
QSQACNRG@JC�GLDCARCB�QSQACNRG@JC��1'1	�?LB�QSQACNRG@JC�GLDCARCB�PCAMTCPCB��1'0	�KMBCJQ�MD�BGQC?QC�QNPC?B�9�;
�,SKCPGA?J�QGKSJ?RGML�
MD�QSAF�NPMACQQCQ�GQ�GKNMPR?LR�LMR�MLJW�DMP�RFC�GLQGEFR�GR�A?L�?DDMPB�GLRM�RFC�NPMACQQ�@SR�?JQM�DMP�?ARGLE�?Q�?�@?QCJGLC�?E?GLQR�UFGAF�RM�
HSBEC�RFC�?AASP?AW�MD�K?RFCK?RGA?J�RFCMPGCQ
�
'R�K?W�@C�RFC�A?QC��FMUCTCP��RF?R�RFC�LSKCPGA?J�QGKSJ?RGMLQ�?PC�LMR�?L�?AASP?RC�PCDJCARGML�MD�RFC�SLBCPJWGLE�BWL?KGA?J�NPMACQQ
�2FGQ�
K?W� MAASP� DMP� T?PGMSQ� PC?QMLQ
� ,SKCPGA?J� QGKSJ?RGMLQ� ?PC� ECLCP?JJW� NCPDMPKCB� GL� BGQAPCRC� RGKC�� UFCPC� RGKC� ?BT?LACQ� @W� DGVCB�
?KMSLRQ�BR��?LB�GD�RFC�RGKC�QRCN�BR�GQ�RMM�J?PEC�RFCL�RFC�QGKSJ?RGMLQ�A?L�@C�GL?AASP?RC
�-RFCP�BGQAPCN?LAGCQ�A?L�?PGQC�BCNCLBGLE�ML�
UFCRFCP�LMBC�SNB?RCQ�MAASP�QCOSCLRG?JJW��?QWLAFPMLMSQJW	�MP�GL�N?P?JJCJ��QWLAFPMLMSQJW	
�
'L�MSP�UMPI��UC�PGEMPMSQJW�CV?KGLC�LSKCPGA?J�QGKSJ?RGML�QAFCKCQ�DMP�CNGBCKGMJMEGA?J�BWL?KGAQ�ML�AMKNJCV�LCRUMPIQ�UGRF�RFC�?GK�
MD� OS?LRGDWGLE� FMU� ?AASP?RC� RFCW� ?PC� ?LB� FMU� AJMQCJW� RFCW� PCNPMBSAC� RFC� SLBCPJWGLE� BWL?K�� GAQ
� 'L� N?PRGASJ?P��UC� DMASQ� ML� RUM�
AMKKMLJW�SQCB�LSKCPGA?J�QAFCKCQ�A?JJCB��QWLAFPMLMSQ�SNB?RGLE�9�;�?LB�1WLAFPMLMSQ�SNB?RGLE�9����;
�5C�@CEGL�@W�BCPGTGLE�RFC�
CV?AR� QR?RGQRGA?J� BCQAPGNRGML� MD� AMLRGLSMSQ�RGKC� +?PIMT� NPMACQQCQ� ML� LCRUMPIQ� ?LB� QFMU� FMU� RFGQ� A?L� @C� GKNJCKCLRCB� GL� ?�
QR?RGQRGA?JJW�CV?AR�?JEMPGRFK�A?JJCB�RFC�%GJJCQNGC�?JEMPGRFK�?DRCP�RFC�QCKGL?J�UMPI�MD�"
�2
�%GJJC��QNGC�ML�QGKSJ?RGLE�AFCKGA?J�PC?ARGML�
BWL?KGAQ� 9�;
� 2FC� QR?RGQRGA?J� BCQAPGNRGML� ?LB� RFC�%GJJCQNGC� ?JEMPGRFK� ?PC� RFCL� SQCB� RM� ?L?JWQC��QWLAFPMLMSQ� ?LB�1WL�� AFPMLMSQ�
SNB?RGLE
�5C� BCPGTC� SNNCP� @MSLBQ� BR�1� ?LB� BR1� ML� RFC� T?JSCQ� MD� RFC� RGKC� QRCN� RF?R� QFMSJB� @C� SQCB� GL� RFC� �QWLAFPMLMSQ� ?LB�
1WLAFPMLMSQ�QAFCKCQ�PCQNCARGTCJW��?LB�AMKN?PC�RFC�QR?RGQRGA?J�BGQRPG@SRGMLQ�?QQMAG?RCB�UGRF�RFC�CTMJSRGML�MD�RFC�BWL?KGAQ�GL�RFCQC�
QAFCKCQ�RM�RFC�CV?AR�BGQRPG@SRGMLQ
�
2FC� AMLAJSQGMLQ� MD� MSP� ?L?JWQGQ� ?PC� RFC� DMJJMUGLE
� �QWLAFPMLMSQ� SNB?RGLE�� UFCL� RFC� SNNCP�@MSLB� RGKC� QRCN� BR�1� GQ� SQCB�� GQ�
?AASP?RC� RM� ?� TCPW�FGEF�NPCAG�� QGML
�-L� RFC�MRFCP� F?LB�1WLAFPMLMSQ�SNB?RGLE�� CTCL�UFCL�?� RGKC� QRCN� QK?JJCP� RF?L�BR1� GQ� SQCB��
QFMUQ�CPPMPQ�UFGAF�?PC�QGELGDGA?LR
�5C�?RRPG@SRC�RFCQC�GL?A��ASP?AGCQ�RM�RFC�N?P?JJCJ�SNB?RGLE�KCAF?LGQK�MD�1WLAFPMLMSQ�SNB?RGLE��
LMRGLE� RF?R� 1WLAFPMLMSQ� SNB?RGLE� @CRRCP� BCQAPG@CQ� BGQAPCRC�RGKC� QWQRCKQ
� �QGBC� DPMK� RFC� ?AASP?AW�� �QWLAFPMLMSQ� SNB?RGLE� GQ�
QFMUL�RM�@C�AMKNSR?RGML?JJW�KMPC�
�CDDGAGCLR�RF?L�1WLAFPMLMSQ�SNB?RGLE
�2FSQ�UC�AMLAJSBC�RF?R��QWLAFPMLMSQ�SNB?RGLE�GQ�RFC�MNRGK?J�LSKCPGA?J�QGKSJ?RGML�QAFCKC�DMP�
NCPDMPKGLE�LSKCPGA?J�QGKSJ?RGMLQ�MD�AMLRGLSMSQ�RGKC�CNGBCKGMJMEGA?J�BWL?KGAQ
�
$GL?JJW��UC�GJJSQRP?RC�RFC�GKNMPR?LAC�MD�MSP�UMPI�@W�?L?JWQGLE�?�NPMKGLCLR�ASPPCLR�QRP?LB�MD�PCQC?PAF��L?KCJW�RFC�@CF?TGMSP�MD�RFC�
1'1�KMBCJ�ML�GLDGLGRC�LCRUMPIQ�UGRF�NMUCP�J?U�BCEPCC�BGQRPG@SRGMLQ�9����������������;
�5C�QFMU�CV?KNJCQ�DPMK�RFGQ� JGRCP?RSPC�UFCPC�
1WLAFPMLMSQ�SNB?RGLE�QGKSJ?RGMLQ�?PC�SQCB� RM� GLAMPPCARJW� PCHCAR� AMLRGLSMSQ�RGKC� RFCMPGCQ� GL� D?TMSP�MD� JCQQ�?AASP?RC�BGQAPCRC�RGKC�
RFCMPGCQ��?LB�AMKKCLR�ML�FMU�RFC�CNGBCKGA�RFPCQFMJBQ�EGTCL�@W�BGQAPCRC�RGKC�RFCMPGCQ�A?L�BGDDCP�DPMK�AMLRGLSMSQ�RGKC�RFCMPGCQ
�
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#NGBCKGA�JGIC� QNPC?BGLE� NPMACQQCQ� ML� RMN� MD� KSJRGJ?WCPCB� GLRCPAMLLCARCB� AMKNJCV� LCRUMPIQ� PCTC?J� ?� PGAF� NF?QC� BG?EP?K� MD�
GLRCPRUGLCB�AMKNCRGRGML�CDDCARQ
��
��PCACLR�QRSBW�@W�RFC�?SRFMPQ�9%P?LCJJ�CR�?J
�.FWQ
�0CT
�*CRR
������������������	;�NPCQCLRCB�RFC�?L?JWQGQ�MD�RFC�GLRCPPCJ?RGML�@CRUCCL�
RUM�NPMACQQCQ�?AAMSLRGLE�DMP�RFC�QNPC?BGLE�MD�?L�CNGBCKGAQ��?LB�RFC�QNPC?BGLE�MD�GLDMPK?RGML�?U?PCLCQQ�RM�NPCTCLR�GRQ�GLDCARGML��ML�
RMN� MD� KSJRGNJCV� LCRUMPIQ
� 2FC� PCQSJRQ� GL� RFC� A?QC� GL� UFGAF� ?U?PCLCQQ� GKNJGCQ� RMR?J� GKKSLGX?RGML� RM� RFC� BGQC?QC�� PCTC?JCB� RFC�
CVGQRCLAC� MD� ?�KCR?APGRGA?J� NMGLR� ?R�UFGAF� RFC� APGRGA?J� MLQCR� MD� RFC� CNGBCKGAQ� QR?PRQ� BCNCLBGLE� ML� RFC� PC?AFGLE� MD� RFC� ?U?PCLCQQ�
NPMACQQ
�2FGQ�UMPI�NPCQCLRQ�?�DSJJ�?L?JWQGQ�MD�RFCQC�APGRGA?J�NPMNCPRGCQ�GL�RFC�KMPC�ECLCP?J�QACL?PGM�UFCPC�RFC�?U?PCLCQQ�QNPC?BGLE�
BMCQ� LMR� GKNJW� RMR?J� GKKSLGX?RGML�� ?LB� UFCPC� GLDCARGML� BMCQ� LMR� GKNJW� GKKCBG?RC� ?U?PCLCQQ� MD� GR
� 5C� DGLB� RFC� APGRGA?J� PCJ?RGML�
@CRUCCL�@MRF�AMKNCRGLE�NPMACQQCQ�DMP�?�UGBC�QNCARPSK�MD�N?P?KCRCPQ�PCNPCQCLRGLE�RFC�GLRCP?ARGML�@CRUCCL�RFCK
�5C�?JQM�?L?JWXC�
RFC�AMLQCOSCLACQ�MD�?�K?QQGTC�@PM?BA?QR�MD�?U?PCLCQQ��K?QQ�KCBG?	�ML�RFC�DGL?J�MSRAMKC�MD�RFC�CNGBCKGA�GLAGBCLAC
�'KNMPR?LRJW�
CLMSEF�� RFC�K?QQ�KCBG?�K?ICQ� RFC�KCR?APGRGA?J� NMGLR� RM� BGQ?NNC?P
� 2FC� PCQSJRQ� PCTC?J� RF?R� RFC�K?GL� DGLBGLE� G
C
� CVGQRCLAC� MD� ?�
KCR?APGRGA?J�NMGLR��GQ�PMMRCB�ML�RFC�AMKNCRGRGML�NPGLAGNJC�?LB�FMJBQ�DMP�?�J?PEC�QCR�MD�QACL?PGMQ
�
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'L�RFGQ�R?JI�UC�UGJJ�BGQASQQ�QMKC�PCACLR�PCQSJRQ�?@MSR�RFC�L?RSPC�MD�RFC�NF?QC�RP?LQGRGML�RM�RFC�CNGBCKGA�QR?RC�GL�QMAG?J�AMLR?EGMLQ
�
"SPGLE�RFC�J?QR�BCA?BC�RFC�QRSBW�MD�CNGBCKGA�KMBCJQ�GL�AMKNJCV�LCRUMPIQ��QSAF�?Q�RFC�1SACNRG@JC�'LDCARCB�0CAMTCPCB��1'0	�?LB�RFC�
1SQACNRG@JC�'LDCARCB�1SQACNRG@JC� �1'1	�� F?Q� ?RRP?ARCB� RFC� ?RRCLRGML� MD� NFWQGAGQRQ�� AMKNSRCP� QAGCLRGQRQ� ?LB� CNGBCKGMJMEGQRQ
� 2FC�
KMRGT?RGML� GQ�AJC?P�� RFC�LCRUMPICB�?PAFGRCARSPC�MD� RFC�QMAG?J�CLTGPMLKCLR�UFCPC�BGQC?QCQ�QNPC?B�?LB� RF?R�MD� RFC� 'LRCPLCR� GL�UFGAF�
AMKNSRCP�TGPSQ�?PC�RP?LQKGRRCB�GLDJSCLACQ�RM�?�J?PEC�CVRCLR�RFC�GKN?AR�MD�RFC�CNGBCKGA�NPMACQQCQ�SLDMJBCB
�2FC�KMQR�QRPGIGLE�PCQSJR�
GL�RFGQ�JGLC�MD�PCQC?PAF�GQ�RF?R�UFCL�RFC�LCRUMPI�GQ�QA?JC�DPCC�RFC�QM�A?JJCB�CNGBCKGA�RFPCQFMJB�T?LGQFCQ��QM�RF?R�?LW�QK?JJ�DP?ARGML�MD�
GLDCARCB�GLBGTGBS?JQ�MP�AMKNSRCPQ�A?L�QNPC?B�RFC�TGPSQCQ�RM�RFC�QWQRCK
�
#NGBCKGA�KMBCJQ�F?TC�@CCL�?JQM�AMLQGBCPCB�?Q�RFC�DMPK?J�@CLAFK?PI�DMP�QRSBWGLE�QMAG?J�AMLR?EGML�NPMACQQCQ
� 'L�D?AR��AMLR?EGML�
NPMACQQCQ�?PC�?R�RFC�AMPC�MD�RFC�CKCPECLAC�MD�K?LW�AMJJCARGTC�QMAG?J�NFCLMKCL?�GLAJSBGLE�RFC�QNPC?B�MD�GLDMPK?RGML�?LB�EMQQGNQ��
RFC�?BMNRGML�MD�@CJGCDQ�?LB�@CF?TGMPQ��MP�RFC�K?QQGTC�SQC�MD�NPMBSARQ�?LB�GLLMT?RGMLQ
�'L�RFGQ�U?W��RFC�PCQSJRQ�BCPGTCB�DMP�CNGBCKGAQ�
GL�AMKNJCV�LCRUMPIQ�?PC�QRP?GEFRDMPU?PBJW�ECLCP?JGXCB�RM�RFC�PC?JK�MD�QMAG?J�QWQRCKQ
�
�
&CPC��UC�?L?JWXC�FMU�RFC�GLAMPNMP?RGML�MD�PC?J�QMAG?J�GLEPCBGCLRQ�RM�CNGBCKGA�KMBCJQ�?DDCARQ�RFC�L?RSPC�MD�RFC�CNGBCKGA�RP?LQGRGML
�
2FC�LMTCJ�GLEPCBGCLR�GLAMPNMP?RCB�GQ�RFC�GLDJSCLAC�MD�RFC�QSPPMSLBGLE�GL�RFC�AMLR?EGML�NPMACQQ
�,?KCJW��UC�GLAJSBC�RFC�DC?RSPC�RF?R�
RFC�NPM@?@GJGRW�RF?R�?L�GBC?�NPMBSAR�QNPC?BQ�DPMK�?L�?ARGTC��GLDCARCB	�GLBGTGBS?J�RM�?L�GELMP?LR��FC?JRFW	�GQ�LM�JMLECP�?�AMLQR?LR��?Q�GL�
CNGBCKGA�KMBCJQ	�@SR�BCNCLBQ�ML� RFC�QR?RC� �?ARGTC�MP� GELMP?LR	�MD� RFC�MRFCP�LCGEF@MPQ�MD� RFC� GELMP?LR� GLBGTGBS?J
��Q�?L�CV?KNJC��
AMLQGBCP� RF?R�?�NCCP�?GKQ�?R�AMLTGLAGLE�SQ�MD�SQGLE�?�LCU�QMAG?J�AMKKSLGA?RGML�NJ?RDMPK��QSAF�?Q�5F?RQ?NN��2CJCEP?K�MP�*GLC	
�
�N?PR� DPMK� RFC� GLRPGLQGA� OS?JGRW� MD� RFC� RMMJ�� @CDMPC� ?AACNRGLE� GLAMPNMP?RGLE� GR� UC� CT?JS?RC� RFC� BCEPCC� MD� SQ?EC� RF?R� GR� F?Q
� 2FGQ�
CT?JS?RGML�R?ICQ�NJ?AC�@W�CVNJMPGLE�MSP�QSPPMSLBGLE��G
C
��MSP�QMAG?J�AMLR?ARQ
�'L�RFGQ�U?W��UC�UGJJ�RCLB�RM�?TMGB�SQGLE�RFC�RMMJ�GD�MSP�
LCGEF@MPFMMB�GQ�LMR�SQGLE�GR�?R�?JJ��PCE?PBJCQQ�MD�RFC�OS?JGRW�MD�RFC�NJ?RDMPK�GRQCJD
�
�
5C�F?TC�GLAMPNMP?RCB�RFGQ�QMAG?J��QWLCPEGQRGA��GLEPCBGCLR�RM�RFC�BWL?KGAQ�MD�@MRF�RFC�1'1�?LB�1'0�KMBCJQ
�1SPNPGQGLEJW��RFC�CNGBCKGA�
MLQCR� GQ� BCJ?WCB� QGELGDGA?LRJW� ?Q� RFC� QWLCPEW� UGRF� RFC� QSPPMSLBGLE� GLAPC?QC� GRQ� GKNMPR?LAC� GL� MSP� BCAGQGMLQ� UGRF� PCQNCAR� RM� RFC�
GLRPGLQGA�OS?JGRW�MD�RFC�GBC?�NPMBSAR
�+MPCMTCP��?Q�RFC�QWLCPEW�QRPCLERF�GLAPC?QCQ��?LB�RFC�MLQCR�GQ�BCJ?WCB��RFCPC�GQ�QSBBCL�AF?LEC�
GL� RFC�L?RSPC�MD� RFC�CNGBCKGA� RP?LQGRGML�QM� RF?R� GR� RP?LQDMPKQ� DPMK�QKMMRF� �QCAMLB�MPBCP	� RM�CVNJMQGTC� �DGPQR�MPBCP	
�2FGQ�CVNJMQGTC�
PCEGKC�GQ�AF?P?ARCPGXCB�@W�?�QSBBCL�HSKN�DMP�LSK@CP�MD�?ARGTC�SQCPQ�DPMK�XCPM�RM�?�K?APMQAMNGA�DP?ARGML�MD�RFC�QWQRCK
�'L�QMAG?J�
RCPKQ� RFC� CVNJMQGTC� RP?LQGRGML� DMSLB� NMGLRQ� MSR� RF?R�� UFCL� RFC� ?ARGTGRW� MD� MSP� QSPPMSLBGLE� NJ?WQ� ?� PMJC� GL� MSP� BCAGQGMLQ�� RFC�
BGQQCKGL?RGML�MD�GBC?Q�NPMBSARQ�RSPLQ�GLRM�TGP?J�QM�RF?R�?�QK?JJ�GLAPCKCLR�GL�RFC�GLRPGLQGA�OS?JGRW�MD�RFCQC�GBC?Q�NPMBSARQ�AF?LECQ�GRQ�
BCEPCC�MD�QNPC?BGLE�DPMK�XCPM�RM�J?PEC�QA?JC
�
�
5C�UGJJ�NPCQCLR�RFGQ�PCQSJRQ�@W�QFMUGLE�RFPCC�BGDDCPCLR�?NNPM?AFCQ��+MLRCA?PJM�QGKSJ?RGMLQ��RFC�QMJSRGML�MD�RFC�?QQMAG?RCB�+CPIMTG?L�
CTMJSRGML�COS?RGMLQ�?LB�?L�?L?JWRGA?J�KC?L� DGCJB�BCPGT?RGML
��JJ� MD� RFCQC�?NNPM?AFCQ� PCNPMBSAC� RFC� PCQSJRQ�KCLRGMLCB�?@MTC�?LB�
?JJMU�SQ�RM�BCRCPKGLC�UFCRFCP�RFC�BGQQCKGL?RGML�MD�GLLMT?RGTC�GBC?Q�MP�NPMBSARQ�GQ�QKMMRF�MP�CVNJMQGTC
�
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5C�GLTCQRGE?RC�RFC�GKN?AR�MD�RFC�KGEP?RGML�ML�RFC�QNPC?B�MD�RFC�CNGBCKGAQ
�2FC�?NNPM?AF�MD�AMKNJCV�LCRUMPIQ�A?L�@C�QSGR?@JC�RM�
BC?J�UGRF�?�QCR�MD�JMA?J�NMNSJ?RGMLQ�N?GPUGQC�AMLLCARCB�@W�KGEP?RMPW�DJMUQ
�5C�CLF?LAC�MSP�NPCTGMSQ�UMPIQ�RM�?�LML�JGLC?P�BGDDSQGML�
RCPK� ?LB� BCKMEP?NFGA� RSPLMTCP
� 5C� BC?J� UGRF� ?� KC?L�DGCJB� RWNC� KMBCJ� ?Q� ?� QWQRCK� MD� MPBGL?PW� BGDDCPCLRG?J� COS?RGMLQ� UFGAF�
AMK@GLCQ��P?LBMK��KCKMPWJCQQ	�RFC�KMTCKCLR�MD�GLBGTGBS?JQ�?KMLE�N?RAFCQ��LMBCQ	�UGRF�?�JMA?J�1'1�CNGBCKGAQ�UGRFGL�C?AF�N?RAF
�
2FC�KMBCJ� GLAJSBCQ�?�BCLQGRW�BCNCLBCLR�LSK@CP�MD�AMLR?ARQ��?LB�?JQM�RUM�BCLQGRW�BCNCLBCLR�BGDDSQGML�P?RCQ� GL�MPBCP�RM�BC?J�UGRF�
BCKMEP?NFGA�CDDCARQ�ML�RFC�KGEP?RGML�NPMACQQ��C
E
�RFC�FSK?L�KM@GJGRW�DPMK�PSP?J�?PC?Q�RM�@GE�AGRGCQ�RM�JMMI�DMP�HM@�MNNMPRSLGRGCQ��MP�
RFC�MRFCP�U?W�PMSLB��DPMK�APMUBCB�?PC?Q�RM�QK?JJ�TGJJ?ECQ�RM�ECR�PGB�MD�QRPCQQ
�5C�BCRCPKGLC�RFC�COSGJG@PGSK�BPGTCL�@W�RFC�KGEP?RGML�
NPMACQQ�UGRFMSR�CNGBCKGAQ�?LB�OS?LRGDW�RFC�NCPACLR?EC�MD�SP@?L�NMNSJ?RGML�AMPPCQNMLBGLE�RM�C?AF�KGEP?RMPW�BGDDSQGML
�-SP�?L?JWRGA?J�
?NNPM?AF� PCTC?JQ� RF?R� RFC�MNRGK?J�KGEP?RMPW�BGDDSQGML� DMP�AMLRPMJJGLE� RFC�CNGBCKGA�QNPC?BGLE�AMLQGQRQ� GL�QRPCLERFCL� RFC�CKGEP?RGML�
DPMK�SP@?L�?PC?Q�RM�QK?JJ�TGJJ?ECQ
�+MPCMTCP��BCNCLBGLE�ML�RFC�KGEP?RGML�N?RRCPL��CNGBCKGA�MSR@PC?IQ�LMR�?JU?WQ�MAASP�GL�@GE�AGRGCQ�
?Q�MLC�K?W�CVNCAR��@SR�GR�K?W�F?NNCL�MLJW�GL�KGB�QGXC�RMULQ�MP�CTCL�MLJW�GL�RFC�QK?JJCQR�TGJJ?ECQ
�
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5C�GLRPMBSAC�?�LCU�KCRFMB�RM�AF?P?ARCPGXC�RFC�LCRUMPI�PCJG?@GJGRW�NMJWLMKG?J�MD�EP?NFQ�@?QCB�ML�DCU�N?P?KCRCPQ�SQGLE�UCJJ�ILMUL�
DSLARGMLQ
�2FC�CV?AR� CT?JS?RGML�MD� RFC� PCJG?@GJGRW� NMJWLMKG?J� GQ� ?JKMQR� GKNMQQG@JC� DMP� J?PEC�EP?NFQ�� FMUCTCP�� RFC�CQRGK?RGML�MD� RFC�
PCJG?@GJGRW�@?QCB�ML�CQRGK?RGLE�RFC�PCJG?@GJGRW�AMCDDGAGCLR� GQ� DC?QG@JC
�+MPCMTCP�� RFC�CQRGK?RGML�MD� RFC�PCJG?@GJGRW�AMCDDGAGCLRQ� GQ� DC?QG@JC�
WCR� PCOSGPCQ� J?PEC� LSKCPGA?J� AMKNSR?RGML
� 2FSQ�� UC� ?GK� RM� CQRGK?RC� DCU� GLDMPK?RGML� ?@MSR� RFC� PCJG?@GJGRW� NMJWLMKG?J� RF?R� A?L� @C�
AMK@GLCB�UGRF�UCJJ�ILMUL�DSLARGMLQ�RM�M@R?GL�RFC�PCJG?@GJGRW�NMJWLMKG?J
�5C�T?JGB?RC�RFC�LSKCPGA?J�?NNPM?AF�@W�DGRRGLE�RFC�PCJG?@GJGRW�
NMJWLMKG?JQ� MD� P?LBMK� EP?NFQ� UGRF� BGDDCPCLR� QGXCQ� ?LB� QWLRFCRGA� QMAG?J� LCRUMPIQ� RM� RFC� #PPMP� DSLARGML
�5C� DMSLB� RF?R� RFC� #PPMP�
DSLARGML�GQ�?�EMMB�DGR�RM�CQRGK?RC�RFC�PCJG?@GJGRW�NMJWLMKG?J�@?QCB�ML�RUM�N?P?KCRCPQ
�
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1SLLW�,GE?K��+?Q?LMPG�1FGKMLM��-J?D�1NMPLQ�?LB�(MFL� CEEQ�
�
2FC� NCPDMPK?LAC� MD� AMKNJCV� LCRUMPIQ� BCNCLBQ� ML� FMU� RFCW� PMSRC� RFCGP� RP?DDGA
� "CQNGRC� RFC� GKNMPR?LAC� MD� PMSRGLE�� GR� GQ� TGPRS?JJW�
SLILMUL�FMU� GLDMPK?RGML� GQ� RP?LQDCPPCB� GL� JMA?J� AMPRGA?J�LCRUMPIQ�� AMLQGQRGLE�MD�FSLBPCBQ�MD� AJMQCJW�QN?ACB�LCSPMLQ
�2M�NPMNCPJW�
?BBPCQQ�RFGQ��GR�GQ�LCACQQ?PW�RM�PCAMPB�QGKSJR?LCMSQJW�DPMK�FSLBPCBQ�MD�LCSPMLQ�?R�?�QN?AGLE�RF?R�K?RAFCQ�RWNGA?J�?VML?J�AMLLCARGML�
BGQR?LACQ��?LB�?R�?� RCKNMP?J� PCQMJSRGML� RF?R�K?RAFCQ�QWL?NRGA�BCJ?WQ
�5C�SQCB�?�����CJCARPMBC�?PP?W� ����^K�QN?AGLE	� RM� PCAMPB�
QNMLR?LCMSQ� ?ARGTGRW� ?R� ��� I&X�� QGKSJR?LCMSQJW� DPMK� SN� RM� ���� ����� \� ����� KC?L� \� Q
B
	� LCSPMLQ� GL� QJGAC� ASJRSPCQ� MD� KMSQC�
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LCSPMLQ
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�,CSPMLQ�UGRF�RFC�QRPMLECQR�RMR?J�GLDMPK?RGML�RP?LQDCP�UCPC�QGELGDGA?LRJW�KMPC�BCLQCJW�?LB�
QRPMLEJW� AMLLCARCB� RM� C?AF� MRFCP� RF?L� AF?LAC�� RFSQ� DMPKGLE� ?� oPGAF� AJS@p� LCRUMPI
� $GL?JJW�� RFC� RMN� ���� MD� RFC� PGAFCQR� LCSPMLQ�
?AAMSLRCB�DMP�����MD�RFC�RMR?J� GLDMPK?RGML�RP?LQDCP
�2FGQ�FGEFJW�SLCOS?J�BGQRPG@SRGML�MD� GLDMPK?RGML�RP?LQDCP�F?Q�GKNJGA?RGMLQ�DMP�RFC�
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5C� NPCQCLR� ,CR1AG� &GEF�� MSP� ,1$�DSLBCB� CBSA?RGML?J� MSRPC?AF� NPMEP?K� RF?R� F?Q� @CCL� @PGLEGLE� LCRUMPI� QAGCLAC� PCQC?PAF� RM�
PCEGML?J�31�FGEF�QAFMMJQ�QGLAC�����
�2FGQ�NPMEP?K�AMLLCARQ�FGEF�QAFMMJ�QRSBCLRQ�?LB� RC?AFCPQ� GL� RFC�,MPRFC?QR�31� RM� PCEGML?J�
SLGTCPQGRW� PCQC?PAF� J?@Q� ?LB� NPMTGBCQ� RFCK� UGRF� RFC� MNNMPRSLGRW� RM� UMPI� ML� ?� WC?P�JMLE� PCQC?PAF� NPMHCAR� ML� LCRUMPI� QAGCLAC��
ASJKGL?RGLE�GL�?�DMPK?J�NPCQCLR?RGML�?R�?�LCRUMPI�QAGCLAC�AMLDCPCLAC
�2FGQ�QFMPR�N?NCP�PCNMPRQ�RFC�AMLRCLRQ�?LB�K?RCPG?JQ�UC�F?TC�
BCTCJMNCB�RM�B?RC��JCQQMLQ�JC?PLCB�DPMK�MSP�CVNCPGCLACQ��?LB�RFC�DSRSPC�EM?JQ�MD�RFGQ�NPMEP?K
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NPMBSARQ� K?BC� @W� AMMPBGL?RCB� EPMSNQ� MD� GLBGTGBS?JQ
� 2FC� KMQR� QSAACQQDSJ� RC?KQ� A?L� @C� BCDGLCB� ?Q� RFMQC� UFGAF� ECLCP?RC� RFC�
FGEFCQR�GKN?AR�GL�RFCGP�PCQNCARGTC�R?PECR�AMKKSLGRGCQ
�"CQNGRC�RFC�BWL?KGAQ�MD�QSAACQQ�?LB�D?GJSPC�MD�NMJGRGA?J�QWQRCKQ��AMKN?LGCQ��
GBCMJMEGCQ��CRA
��NJ?WGLE�?L�CQQCLRG?J� PMJC� GL� RFC�BCTCJMNKCLR�MD�K?LIGLB��?Q�UCJJ�?Q� GL� DSLB?KCLR?J� DSLBGLE�BCAGQGMLQ� GL�QAGCLAC��
QSPNPGQGLEJW�JGRRJC�GQ�ILMUL�?@MSR�RC?K�QSAACQQ��K?GLJW�BSC�RM�RFC�AMKNJCVGRW�MD�RFC�NPM@JCK�?LB�QN?PQGRW�MD�?T?GJ?@JC�B?R?
�&CPC��UC�
GLTCQRGE?RC�RFC�QSAACQQ�MD�RC?KQ�?LB�RFC�CDDCARQ�UFGAF�JC?B�RM�GR��SQGLE�?�LSK@CP�MD�J?PEC�QA?JC�B?R?�QCRQ
�5C�QR?PR�CV?KGLGLE�?�QCR�
MD�KGJJGMLQ�MD�QMDRU?PC�NPMHCARQ�ML�%GRFS@��UFCPC�QMDRU?PC�BCTCJMNCPQ�BCTCJMN�QMDRU?PC�AMBC�?JMLC�MP�GL�RC?KQ��?LB�UFCPC�UC�A?L�
KC?QSPC� @MRF� CDDMPR� ?LB� QSAACQQ
� 5C� DGPQR� QFMU� RF?R� CDDMPR� GQ� @MSLBCB� UFGJC� QSAACQQ� GQ� SL@MSLBCB�� NPMTGBGLE� CTGBCLAC� DMP�
SLBCPQR?LBGLE�QSAACQQ�?Q�?�AMJJCARGTC�NFCLMKCLML
�,CVR��SQGLE�?NNPMNPG?RC�LSJJ�KMBCJQ��UC�DGLB�?�FGEFJW�QGELGDGA?LR��AMLQRPSARGTC�
GLRCPDCPCLAC��CDDCAR�GL�RC?K�CDDMPR��UFCPC�RFC�CDDMPR�NCP�RC?K�KCK@CP�BCNCLBQ�LMLRPGTG?JJW�ML�RC?K�QGXC
�2FGQ�M@QCPT?RGML�QSEECQRQ�
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NQWAFMJMEW
�1SPNPGQGLEJW��RFC�?TCP?EC�QF?PC�MD�QSAACQQ�NCP�RC?K�KCK@CP�GQ�DJ?R��UFGJC�CDDMPR�?LB�QSAACQQ�?PC�AMPPCJ?RCB
�5C�BGQASQQ�
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�$GL?JJW��UC�CVRCLB�MSP�?NNPM?AF�RM�MRFCP�DGCJBQ�UCPC�
CDDMPR�?LB�MP�QSAACQQ�GQ�KC?QSP?@JC��QSAF�?Q�GL�UGIGNCBG?�CBGRGLE��EPMSN�AMMPBGL?RGML�UGRFGL�MLJGLC�E?KCQ��MP�GL�QAGCLAC��?LB�BGQASQQ�
MSP�GLQGEFRQ�ML�DGCJB�QNCAGDGA�CDDCARQ�TCPQSQ�NMRCLRG?JJW�SLGTCPQ?J�KCAF?LGQKQ
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�2FC�?QQCQQKCLR�MD�
QAGCLRGDGA� A?PCCP�N?RFQ�AMKCQ�UGRF�BCCN�NMJGAW� GQQSCQ��UFCRFCP� GR� GQ�?@MSR�EP?LR�?JJMA?RGML��NPMKMRGML�MD� QAGCLRGQRQ�MP��ML�?� J?PECP�
QA?JC��RFC�GBCLRGDGA?RGML�MD�QAGCLAC�?PC?Q�RM�DMASQ�ML
�+MPC�@PM?BJW��OS?LRGDWGLE�RFC�QMAG?J�AMKNMLCLR�MD�QSAACQQ�GQ�PCJCT?LR�DMP�?JJ�
DMPKQ�MD�FSK?L�NCPDMPK?LAC��DPMK�CLRPCNPCLCSPG?J�RM�?PRGQRGA�?AAMKNJGQFKCLRQ
�'L�QAGCLAC��GKN?AR�F?Q�?�QGKNJC�ASPPCLAW��AGR?RGMLQ
�
1AGCLRGQRQ�QF?PC�RFCGP�BGQAMTCPGCQ�RFPMSEF�PCQC?PAF�N?NCPQ�?LB�?AILMUJCBEC�NPCTGMSQ�UMPI�@W�AGRGLE�GR
�2PSJW�GLDJSCLRG?J�BGQAMTCPGCQ�
GLQNGPC�?L�?T?J?LAFC�MD�LCU�PCQC?PAF�?LB�E?RFCP�?� J?PEC�LSK@CP�MD�AGR?RGMLQ
�'L�RFGQ�R?JI��UC�QFMU�FMU�SQGLE�?� J?PEC�@G@JGMKCRPGA�
B?R?QCR��UFGAF� GLAJSBCQ� GLDMPK?RGML�?@MSR� AGR?RGMLQ��UC�A?L�SLR?LEJC� P?LBMKLCQQ� DPMK�QIGJJ� ?LB�BCRCAR� ?� QCPGCQ�MD� PCESJ?PGRGCQ� GL�
GKN?AR�MD� QAGCLRGDGA� A?PCCPQ� 9�;
�2FC� PCQSJRGLE�QRMAF?QRGA�KMBCJ�NPMTGBCQ�?�K?RFCK?RGA?J� DP?KCUMPI� RM� AMLBCLQC�?JJ� RFC� GLBGTGBS?J�
?RRPG@SRCQ� GLRM� ?� QGLEJC� OS?LRGRW�� ?� QAGCLRGQRnQ� CVACJJCLAC� N?P?KCRCP
� $GL?JJW�� AMK@GLGLE� BGDDCPCLR� J?WCPQ� MD� GLDMPK?RGML�� C
E
� RFC�
AMJJ?@MP?RGML�LCRUMPI�?LB�RFC�KM@GJGRW�N?RRCPLQ�MD�QAGCLRGQRQ�?KMLE�GLQRGRSRGML��UC�UGJJ�SLAMTCP�RFC�AMKNMLCLRQ�QAGCLRGDGA�CVACJJCLAC�
MPGEGL?RCQ�DPMK
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AF?P?ARCPGXGLE�FSK?L�KM@GJGRW
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QCLQGLE�?LB�AMJJCARGLE�QMAGCRWUGBC�NPMVGCQ�MD�FSK?L�KM@GJGRW�� JGIC� RFC�%.1�RP?HCARMPGCQ� DPMK�TCFGAJCQ�?LB�A?JJ�BCR?GJ� PCAMPBQ� DPMK�
KM@GJC�NFMLCQ
�2FGQ�@PM?B�QMAG?J�KGAPMQAMNC�F?Q�?RRP?ARCB�QAGCLRGQRQ�DPMK�BGTCPQC�BGQAGNJGLCQ��DPMK�NFWQGAQ�?LB�LCRUMPI�QAGCLAC�RM�
B?R?�KGLGLE�� ?LB�F?Q� DSCJCB�?BT?LACQ� DPMK�NS@JGA� FC?JRF� RM� RP?LQNMPR?RGML�CLEGLCCPGLE�� SP@?L�NJ?LLGLE�� ?LB� RFC�BCQGEL�MD� QK?PR�
AGRGCQ
� �JJ� RFCQC� QRSBGCQ� BMASKCLR� ?� QRSLLGLE� FCRCPMECLCGRW� MD� FSK?L� RP?TCJ� N?RRCPLQ�� KMQR� MD� RFC� GLBGTGBS?JQ� RP?TCJ� TCPW� QFMPR�
AF?P?ARCPGQRGA�BGQR?LACQ��UFGJC�?�QK?JJ�@SR�QGELGDGA?LR�DP?ARGML�RP?TCJ�TCPW�J?PEC�AF?P?ARCPGQRGA�BGQR?LACQ
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�
'L� RFGQ�UMPI�UC� SQC� @MRF�KM@GJC� NFMLC� B?R?� ?LB�%.1� RP?AIQ� DPMK� TCFGAJCQ� RM� AF?P?ARCPGXC� RFC� FCRCPMECLCGRW� MD� FSK?L�KM@GJGRW�
P?LECQ�GL�RUM�BGDDCPCLR�BGPCARGMLQ
�$GPQR��UC�QFMU�RF?R�?L�FCRCPMECLCMSQ�BGQRPG@SRGML�MD�RFC�P?BGSQ�MD�EWP?RGML��?�KC?QSPC�BCQAPG@GLE�
RFC�AF?P?ARCPGQRGA�BGQR?LAC� RP?TCJCB�@W� GLBGTGBS?JQ�� ?JQM�CKCPECQ� GD�UC�AMLQGBCP�?�QK?JJ� QS@QCR�MD� GLBGTGBS?JQ�� TGQGRCB� JMA?RGMLQ
� 'L�
N?PRGASJ?P�� UC� AMKN?PC� RFC� BGQRPG@SRGMLQ� MD� RMR?J� P?BGSQ� MD� EWP?RGML� ?LB� RFC� N?PRG?J� P?BGSQ� MD� EWP?RGML�� G
C
� RFC� P?BGSQ� MD� EWP?RGML�
AMKNSRCB�ML�?�QS@QCR�MD�RFC�TGQGRCB�JMA?RGMLQ��DGLBGLE�RF?R�@MRF�ASPTCQ�?PC�JMLE�R?GJCB
�&CLAC��DPMK�?�OS?JGR?RGTC�NMGLR�MD�TGCU�?�DCU�
JMA?RGMLQ�?PC�QSDDGAGCLR�RM�BCRCPKGLC�RFC�FCRCPMECLCGRW�GL�RFC�AF?P?ARCPGQRGA�BGQR?LAC�RP?TCJCB�@W�GLBGTGBS?JQ
�$PMK�?�OS?LRGR?RGTC�NMGLR�
MD�TGCU�RFC�CVNMLCLR�MD�RFC�ASPTCQ�?PC�BGDDCPCLR
�+MPCMTCP��RFC�AMPPCJ?RGML�@CRUCCL�RFC�RMR?J�P?BGSQ�?LB�RFC�N?PRG?J�P?BGSQ�PCTC?JQ�RUM�
BGDDCPCLR�NPMDGJCQ�MD�GLBGTGBS?JQ��PCRSPLCPQ��UFM�?PC�GLBGTGBS?JQ�UFMQC�N?PRG?J�P?BGSQ�GQ�TCPW�QGKGJ?P�RM�RFC�RMR?J�MLC��?LB�CVNJMPCPQ�UFM�
F?TC�JMU�N?PRG?J�P?BGSQ�AMKN?PCB�UGRF�RFC�RMR?J�MLC
�5C�?JQM�AMKNSRC�RFC�RMR?J�?LB�N?PRG?J�P?BGG�?DRCP�F?TGLE�?EEPCE?RCB�GLBGTGBS?JQ��
JMA?RGMLQ� GL� BCLQC� AJSQRCPQ� ?R� T?PGMSQ� QN?RG?J� QA?JCQ� �BGQRPGARQ�� AGRGCQ�� KSLGAGN?JGRGCQ	� ?LB� DGLB� RF?R� @MRF� RFC� FCRCPMECLCGRW� MD� RFC�
RP?TCJCB�BGQR?LACQ�?LB�RFC�PCRSPLCPQ�CVNJMPCPQ�BGAFMRMKW�NCPQGQR�?R�?JJ�QN?RG?J�QA?JCQ
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1CAMLBJW��UC�GLTCQRGE?RC�FMU�RFC�ECMEP?NFGA?J�NPMVGKGRW�GLDJSCLAC�RFC�T?JSCQ�MD�RFC�P?BGSQ�MD�EWP?RGML�MD�GLBGTGBS?JQ
�&CPC��UC�QFMU�
RF?R�RFC�FCRCPMECLCGRW�MD�KM@GJGRW�P?LECQ�GQ�LMR�SLGDMPK�MTCP�RFC�RCPPGRMPW�@SR�GR�AF?LECQ�?AAMPBGLE�RM�QMKC�T?PG?@JCQ�JGIC�NMNSJ?RGML�
BCLQGRW��NCP�A?NGR?� GLAMKC�?LB�NMTCPRW
��JRFMSEF� GLBGTGBS?JQ�NMQQCQQ� RFCGP�MUL��SLGOSC�U?W�MD�AMKKSLGA?RGLE�?LB�KMTGLE�� RFCGP�
CLTGPMLKCLR� ML� ?� AGRW� QA?JC� GKNJGCQ� QMKC� QMPR� MD� AMLTCPECLAC� RMU?PBQ� RFC� @CF?TGMP� MD� MRFCP� GLBGTGBS?JQ� GL� RFCGP� ECMEP?NFGA?J�
NPMVGKGRW
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Plan	
  de	
  Financement	
  
	
  

DEPENSES	
  PAR	
  POSTE	
  	
  (TTC	
  EN	
  EUROS	
  )	
   RECETTES	
  (TTC	
  EN	
  EUROS)	
  

Intitulé	
  
Formule	
  de	
  
calcul	
  
utilisée	
  

Montant	
  
en	
  Euros	
   intitulé	
  

Montant	
  

En	
  Euros	
  

Frais	
  de	
  préparations	
   2000	
   2000	
   Inscriptions	
  
Payantes	
  	
   38100	
  

Frais	
  de	
  Communications	
   1000	
   1000	
   Subventions	
  :	
   	
  	
  

Bourses	
  étudiants	
   3x500	
   1500	
   Conseil	
  
régional	
   5000	
  

Location	
  matériel	
  
info/vidéo	
   900	
   900	
   CNRS	
   5000	
  

Location	
  panneaux	
  posters	
   600	
   600	
   Université	
  de	
  
Bourgogne	
   5000	
  

Conférenciers	
  invités	
   9x1500	
   13500	
   Grand	
  Dijon	
   5000	
  

Organisateurs	
   4x1500	
   6000	
   	
  	
   	
  	
  
Editions	
  des	
  actes	
  papier	
   60€X120	
   7200	
   	
  	
   	
  	
  
pauses	
  (6)	
   6X120X5	
   3600	
   	
  	
   	
  	
  
Déjeuner-­‐	
   17€X120X3	
   6120	
   	
  	
   	
  	
  
Repas	
  de	
  gala	
   45€x120	
   5400	
   	
  	
   	
  	
  
	
  Visite	
  guidée	
  «	
  dijon	
  et	
  le	
  
vin	
  »	
   120x	
  15€	
   1800	
   	
  	
   	
  	
  

Cadeau	
  souvenir	
   120x6	
   720	
   	
  	
   	
  	
  
Fourniture	
  papeterie	
   500	
   500	
   	
  	
   	
  	
  
	
  Cartables	
   120x12€	
   2400	
   	
  	
   	
  	
  
Impression	
  Programmes	
   120x5€	
   360	
   	
  	
   	
  	
  
Badges	
   120X2,5€	
   300	
   	
  	
   	
  	
  
Création	
  et	
  gestion	
  site	
  
Web	
   	
  	
   1500	
   	
  	
   	
  	
  

Frais	
  postaux	
   	
  	
   1600	
   	
  	
   	
  	
  
Photocopies	
   	
  	
   600	
   	
  	
   	
  	
  

Téléphone/	
  fax	
   	
  	
   500	
   	
  	
   	
  	
  

	
  	
   	
  	
  
	
  	
  

	
  	
  
Total	
  général	
  des	
  dépenses	
   58100	
   58100	
  
	
  	
   	
  	
   	
  	
  

 


