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Mission 

La revue Neuropsychologie Clinique et Appliquée / Applied 
and Clinical Neuropsychology (NCACN) est une revue 
scientifique internationale qui aspire à publier annuellement 
en septembre. La mission du NCACN est de permettre aux 
étudiants de tous les cycles universitaires, aux cliniciens et 
aux chercheurs de promouvoir et diffuser leurs idées 
originales ou résultats de recherche dans le domaine de la 
neuropsychologie clinique et appliquée. De plus, la mission 
de la revue est de favoriser les échanges et d’établir des 
ponts entre les étudiants, les cliniciens et les chercheurs du 
domaine, en plus de permettre aux étudiants de premier 
cycle de faire l’expérience complète de la démarche 
scientifique, de l’écriture d’un article scientifique jusqu’à la 
diffusion d’un article qui aura préalablement été révisé par les 
pairs. 

Le NCACN publie des articles théoriques ou empiriques dans 
le domaine de la neuropsychologie clinique et appliquée. Les 
étudiants de tous les cycles universitaires, les cliniciens et les 
chercheurs désirant approfondir un thème sont invités à 
soumettre un manuscrit. Les articles peuvent prendre diverses 
formes telles que : 1) Recension systématique et critique des 
études empiriques d’un domaine pertinent avec ou sans 
méta‑analyse; 2) Recension systématique et critique d’un 
champ théorique pertinent; 3) Analyse critique d’un concept, 
d’une pratique ou d’une recommandation de pratique, d’une 
catégorie diagnostique; 4) Étude expérimentale ou quasi 
expérimentale à cas unique; 5) Étude théorico-empirico-
clinique sur un ou plusieurs cas (études de cas classiques); 6) 
Rapport concernant l’accessibilité et les modalités 
d’application de la neuropsychologie clinique en lien avec les 
contextes sociaux, les politiques de santé; 7) Présentation 
d’un justificatif critique et à jour pour réviser ou proposer un 
guide de pratique dans un domaine précis d’évaluation, de 
consultation, ou d’intervention, de formation, de supervision 
ou de transfert des connaissances; 8) Étude empirique dans le 
domaine de la neuropsychologie clinique et appliquée. 

Processus de révision  

Dès leur réception, le rédacteur en chef (étudiant de premier 
cycle) ainsi que les rédacteurs adjoints séniors de la revue 
effectuent une première sélection des manuscrits en ne 
conservant que ceux qui correspondent à la mission du 
NCACN. Ensuite, le processus d’évaluation par les pairs 
débute par l’envoi du manuscrit à deux étudiants de premier 
cycle et deux étudiants des cycles supérieurs. 

Le responsable du manuscrit (rédacteur adjoint), accompagné 
d’un éditeur consultant et d’un rédacteur adjoint sénior, 
rédige ensuite une lettre d’édition destinée à l’auteur, 
laquelle résume les commentaires des évaluateurs. La lettre 

d’édition doit souligner les critiques les plus importantes et 
rendre la décision concernant la publication de l’article. 
L’article peut être accepté, accepté avec révisions majeures 
ou mineures, rejeté avec invitation à soumettre de nouveau 
ou rejeté. Cette décision est sans appel. L’auteur apporte 
alors les modifications suggérées par le comité de rédaction. 
Le processus de révision et de correction se poursuit ainsi 
jusqu’à ce que le manuscrit soit jugé satisfaisant pour fin de 
publication. 

Consignes pour la soumission d’un manuscrit  

Les auteurs sont invités à soumettre leur manuscrit en 
français ou en anglais. Dans une lettre au rédacteur en chef, 
l’auteur qui soumet un manuscrit doit confirmer qu’il n’a 
aucun conflit d’intérêt ou que son article n’a pas déjà été 
publié ou soumis pour publication dans une autre revue 
scientifique.  

La première page du manuscrit doit contenir le titre de 
l’article ainsi qu’un titre abrégé de 45 caractères maximum. La 
deuxième page doit contenir un résumé de l’article de 150 
mots en français ou en anglais. De plus, l’auteur doit fournir 5 
mots-clés en lien avec les thèmes abordés dans l’article. Le 
texte doit contenir au maximum 7 500 mots et doit respecter 
les règles de l’APA. 

Pour s’impliquer au sein du NCACN 

Les étudiants, chercheurs ou cliniciens qui souhaitent 
soumettre un manuscrit et les étudiants de tous cycles 
universitaires qui souhaitent s’impliquer dans le processus de 
révision sont invités à nous contacter au 
ncacn.umontreal@gmail.com  

Pour de plus amples renseignements, veuillez consulter notre 
site Internet: www.ncacn.com. 

À moins d’indication contraire, les articles publiés dans le 
NCACN sont libres de droits d’auteur. Quiconque souhaitant 
reproduire ou diffuser un article est autorisé et encouragé à le 
faire afin que des spécialistes, des organisations étudiantes ou 
d’autres personnes intéressées aux domaines de la 
neuropsychologie clinique et appliquée puissent en bénéficier. 
Toute reproduction du NCACN en partie ou en totalité est 
libre de droits d’auteur et ne nécessite aucune permission des 
éditeurs, à la condition qu’il y ait reconnaissance du NCACN 
comme source et que les noms des auteurs ainsi que les 
numéros de pages et de volumes soient cités. Nul ne peut 
s’approprier les droits d’auteur et toute entorse à ces règles 
doit être signalée à la rédactrice en chef, Janie Mendes, à 
l'adresse suivante: ncacn.umontreal@gmail.com 
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Mission 

Neuropsychologie Clinique et Appliquée / Applied and 
Clinical Neuropsychology (NCACN) is an international 
scientific journal aspiring to publish annually in September. 
The NCACN’s mission is to allow clinicians, researchers, 
and university students from any academic year to 
promote and publish their original ideas and research 
results in applied and clinical neuropsychology. 
Furthermore, the journal aims to encourage exchanges and 
connect students, clinicians, and researchers of the field. 
The NCACN also offers the opportunity for undergraduate 
students to experiment with the complete scientific 
process, from the writing of a scientific article to its 
distribution by going through peer review. 

The NCACN publishes theoretical and empirical articles in 
the area of clinical and applied neuropsychology. Students 
from any academic year, clinicians, and researchers who 
would like to elaborate on a neuropsychological theme are 
invited to submit their manuscript. The articles may have 
different forms, such as: 1) Systematic and critical 
recension of empirical studies of a relevant field, with or 
without meta-analysis; 2) Systematic and critical recension 
of a relevant theoretical field; 3) Critical analysis of a 
concept, a practice or a practical recommendation of a 
diagnostic category; 4) Experimental or quasi-experimental 
study of a unique case; 5) Theoretical-empirical-clinical 
study of one or several cases (classical case study); 6) 
Report concerning the accessibility and the applications of 
clinical neuropsychology according to social context, 
health policy; 7) Introduction of an up-to-date critical 
supporting document in order to revise or suggest a 
practical guide in a specific field regarding assessment, 
consultation, intervention, training, supervision, or transfer 
of knowledge; or 8) Empirical study regarding clinical and 
applied neuropsychology. 

Review process  

Upon reception, the editor-in-chief (an undergraduate 
student) and the senior associate editors make a first 
selection of the manuscripts, to preserve those that 
correspond to the NCACN’s mission. Then, the peer review 
process begins, and the manuscript is sent to two 
undergraduate students and two graduate students. 

The associate editor responsible for the manuscript, 
supervised by a graduate student and a senior associate 
editor, will then summarize the reviewers’ letters. This 
summary highlights the main critiques and renders the 
decision concerning the publication of the article. The 

article may be accepted, accepted upon minor or major 
corrections, rejected with the encouragement of further 
submission, or rejected. This decision is without appeal. 
The author then applies the correction suggested by the 
editorial committee. The review process and the 
corrections continue until the manuscript satisfies the 
publication requirements.  

Instruction for manuscript submission  

Authors are invited to submit their manuscript, in French or 
in English. In a letter addressed to the editor-in-chief, the 
author must confirm that there is no conflict of interest 
and that the article was not already published or submitted 
for publication to another scientific journal.  

The first page of the manuscript must include the title of 
the article and an abbreviated version of the title 
containing a maximum of 45 characters. The second page 
must include a 150 words summary of the article, in French 
or in English. Also, the author must include five key-words 
related to the themes discussed in the article. The paper 
must contain a maximum of 7,500 words and it must 
observe the APA style.  

To participate  

Any student, clinician, or researcher interested in 
submitting a manuscript, or any undergraduate or 
graduate student interested in taking part in the review 
process is invited to contact us at the following address: 
ncacn.umontreal@gmail.com.  

For more details, please consult our website at the 
following address: www.ncacn.com. 

Unless otherwise indicated, articles published in the 
NCACN are not copyrighted. Anyone wishing to copy or 
distribute a manuscript is authorized and encouraged to do 
so for the benefit of other scholars, student organizations, 
or anyone else interested in the field of applied and clinical 
neuropsychology. Any intent to republish a part of the 
NCACN, not otherwise copyrighted, requires no permission 
from the editors as long as such a republication clearly 
acknowledges the NCACN as its source and clearly 
indicates the full name of the author(s), pages, and volume 
number. However, no copyright can be claimed, and 
prompt notice of such a republication must be sent to the 
Editor in Chief, Janie Mendes (email: 
ncacn.umontreal@gmail.ca). 
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C ’est avec beaucoup de fierté que je vous présente le 
second numéro de la revue Neuropsychologie 
Clinique et Appliquée / Applied and Clinical 

Neuropsychology (NCACN) ! Pour une deuxième année 
consécutive, le NCACN témoigne de la motivation, du talent 
et de l’engagement dont font preuve les étudiants du 
premier cycle qui forment l’équipe éditoriale. En effet, le 
NCACN offre une occasion unique aux étudiants du 
baccalauréat de vivre l’expérience de la publication 
scientifique. Inspirée de celle du JIRIRI (Journal sur l’identité, 
les relations interpersonnelles et les relations intergroupes), 
l’approche centrée sur l’étudiant du NCACN se démarque 
réellement des autres méthodes d’enseignement.  

Cette année, l’équipe éditoriale était composée de dix 
rédacteurs adjoints, de cinq éditeurs consultants, et d’une 
centaine d’évaluateurs provenant de différentes universités à 
travers le monde. De plus, un travail de collaboration a été 
fait avec l’équipe du JIRIRI, dirigé par Julie Zaky, dans le but 
de faire la promotion des deux revues. Le Gala du JIRIRI et du 
NCACN, organisé par Lydia Hébert-Tremblay et son équipe, a 
eu lieu en janvier 2018 afin de célébrer ces deux initiatives 
étudiantes. 

Pour sa deuxième édition, le NCACN a reçu un total de 
quinze soumissions. De celles-ci, huit manuscrits provenant 
de six universités différentes ont été acceptés et publiés, ce 
qui représente un taux de rejet de 47%.  

Considérant le très jeune âge du NCACN, beaucoup d’énergie 
a été consacrée à l’amélioration et à la solidification des 
bases établies par l’équipe éditoriale du tout premier numéro. 
Ainsi, le contenu des formations et des documents de soutien 
offerts à l’équipe a été retravaillé, et le processus d’évaluation 
a été modifié. En effet, afin d’augmenter la cohérence des 
évaluations d’un collaborateur à l’autre, le format des 
évaluations se divise maintenant en deux sections : une grille 
d’évaluation et une section dédiée aux commentaires. De 
plus, après avoir été rendue anonyme, chaque lettre d’édition 
a été envoyée aux collaborateurs ayant participé à 
l’évaluation de l’article concerné, permettant ainsi une 
optimisation des apprentissages au moyen d’une rétroaction 
sur leur travail.  

Évidemment, rien n’aurait été possible sans le merveilleux 

travail de mon équipe et de nos collaborateurs. Je tiens 
d’abord et avant tout à souligner le travail exceptionnel de 
notre chef d’édition, Johémie Boucher. Son 
professionnalisme, son sens de l’organisation et son grand 
dévouement ont fait d’elle une chef d’équipe hors pair, et 
l’avoir à mes côtés tout au long de cette aventure fut un réel 
plaisir !  

De plus, je tiens à remercier chacun des membres de l’équipe 
du second numéro du NCACN pour leur implication et leur 
persévérance jusqu’à la toute fin, de même que tous les 
auteurs de nous avoir accordé leur confiance. Votre 
contribution demeurera parmi les plus importantes, puisque 
c’est grâce à votre travail remarquable que la revue 
Neuropsychologie Clinique et Appliquée / Applied and 
Clinical Neuropsychology se fera connaitre et gagnera en 
notoriété. Je félicite également le travail des responsables : 
Johémie Boucher (Chef d’édition), Kathleen Bazinet (Directrice 
des communications), Lydia Hébert-Tremblay 
(Coordonnatrice des événements) et Stéphanie Duguay 
(Trésorière), qui ont fait de cette édition un grand succès. 

Finalement, je tiens à remercier nos trois rédacteurs adjoints 
séniors, Bruno Gauthier, Élaine de Guise et Nathalie Gosselin, 
pour avoir cru en moi et en mes idées. Merci pour votre 
présence et pour vos nombreux conseils, j’apprécie 
énormément d’avoir eu la chance de travailler avec vous ! 
Évidemment, je me dois d’offrir mes remerciements à la 
fondatrice du JIRIRI, Roxane de la Sablonnière, qui nous a 
aidés à élaborer un projet unique où les étudiants de tous les 
cycles universitaires, les cliniciens et les chercheurs peuvent 
promouvoir et diffuser leurs idées ou résultats de recherche 
dans le domaine de la neuropsychologie clinique et 
appliquée.  

Grâce à chacun d’entre vous, cette expérience a été la plus 
stimulante et la plus enrichissante de mon parcours 
universitaire. Je suis très reconnaissante d’avoir fait votre 
rencontre, que ce soit en personne ou à travers vos mots. 

À tous ceux qui nous lisent, je vous dis merci et bonne 
lecture !  
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I t is with great pride that I present to you the second 
volume of Neuropsychologie Clinique et Appliquée / 
Applied and Clinical Neuropsychology (NCACN)! For 

the second year in a row, the NCACN has proven how 
motivated, talented, and committed undergraduate 
students can be. In effect, the NCACN offers a unique 
opportunity for undergraduate students to fully experience 
the process of scientific publication. Inspired by the JIRIRI 
(Journal of Interpersonal Relations, Intergroup Relations 
and Identity), the NCACN truly stands out from other 
teaching methods with an approach that places the 
student at the center of the learning experience. 

This year, the editorial board included ten associate 
editors, five graduate students, and more than one 
hundred reviewers from different universities around the 
world. It is also important to highlight that we worked 
closely with the members of the JIRIRI, led by Julie Zaky 
(Editor in Chief) to ensure the visibility and promotion of 
both journals. In January 2018, the JIRIRI and NCACN’s gala 
was organized by Lydia Hébert-Tremblay and her team to 
celebrate these two initiatives. 

For this second volume, the NCACN received a total of 
fifteen manuscripts. Of these, eight manuscripts from six 
different universities were accepted and published, which 
represents a rejection rate of 47%.  

Given the recentness of the NCACN, significant resources 
have been allocated to improve and solidify the 
foundations established by the previous – and first – 
Editorial Board. We therefore worked on improving the 
content of our trainings and support documents and we 
changed the evaluation process. To ensure the consistency 
from one reviewer to another, the format of the evaluation 
is now divided into two sections: a checklist and a section 
dedicated to comments. Moreover, each Editor’s Letter was 
sent in an anonymous format to every collaborator who 
participated in the evaluation of the article in question. 
This new procedure allowed the collaborators to optimize 
their learning experience and to benefit from feedback 
concerning their work. 

Needless to say, nothing would have been possible 
without my amazing team and our collaborators. First and 
foremost, I need to highlight the exceptional work 
achieved by our Managing Editor, Johémie Boucher. Her 
professionalism, dedication, and organizational skills have 
made her an unparalleled team leader and having her by 
my side throughout this adventure has been a real 
pleasure!  

Also, I wish to thank every member of the second volume 
of the NCACN for their commitment and perseverance 
until the very end, as well as all the authors for their trust. 
Your contribution will remain among the most important 
since it is because of your remarkable work that the journal 
Neuropsychologie Clinique et Appliquée / Applied and 
Clinical Neuropsychology will gain in visibility and 
notoriety. I also want to congratulate the work of our team 
leaders: Johémie Boucher (Managing Editor), Kathleen 
Bazinet (Communications Director), Lydia Hébert-Tremblay 
(Events Coordinator), and Stéphanie Duguay (Treasurer), 
who have made this edition a great success. 

Finally, I would like to thank our three Senior Associate 
Editors, Bruno Gauthier, Élaine de Guise, and Nathalie 
Gosselin, for believing in me. Thank you for your 
dedication and support, I am grateful for having the 
chance to work with you! Of course, I must express my 
great thanks to the founder of the JIRIRI, Roxane de la 
Sablonnière, who helped us develop a unique project in 
which undergraduate and graduate students, clinicians, 
and researchers can promote and share their ideas or 
research results in applied and clinical neuropsychology. 

Because of you, this experience has been the most 
stimulating and rewarding of my undergraduate years! I 
really enjoyed getting to know each one of you, whether in 
person or through your words. 

To all who read this volume, I thank you and wish you an 
insightful reading! 

 

Editorial 
 

Janie Mendes 
Université de Montréal 
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Lettre des rédacteurs adjoints séniors 

Élaine de Guise, Ph. D., Bruno Gauthier, Ph. D. et Nathalie Gosselin, Ph. D. 
Université de Montréal 

 

L e monde de la publication scientifique est en pleine 
métamorphose. Les coupures budgétaires combinées à 
des prix souvent exorbitants font en sorte qu’il est de 

plus en plus difficile pour les bibliothèques des universités et 
des établissements de soins de santé de conserver leurs 
abonnements aux périodiques scientifiques. La publication par 
libre accès (open access), qui permet de consulter en ligne des 
articles de revues de recherche, est devenue un sujet de 
discussion à l’international vers un effort global pour un 
meilleur accès à la science, que ce soit par les archives 
institutionnelles en Belgique, le Jisc au Royaume-Uni, et plus 
près de nous au Québec avec le portail Érudit1 (voir référence 1 
ci-dessous pour d’autres exemples d’initiatives pour le libre 
accès). La publication scientifique est aussi en pleine 
expansion. Il existe aujourd’hui plus de 24 000 périodiques 
avec comité de pairs2. Le nombre d'articles scientifiques a 
augmenté de 23 % entre 2008 et 2014, passant de 1 029 471 à 
1 270 4253. Le Canada a fait preuve d’une productivité 
relativement stable durant cette période, demeurant une 
source majeure de publications scientifiques avec 4,3 % du 
total mondial en 2014 (versus 4,5 % en 2008). L’absence de 
croissance (comparativement à d’autres pays comme la Chine, 
avec 151 %, ou la Malaisie, avec 251 %) relève peut-être en 
partie d’une tendance au désengagement du secteur public 
dans la recherche et le développement dans certains pays à 
haut revenu comme le Canada et les États-Unis3. Le prochain 
rapport quinquennal de l’UNESCO nous dira si des avancées 
en termes de publications scientifiques ont été réalisées en 
parallèle aux changements politiques de ces dernières années. 
Soyez assurés d’ici-là que nous poursuivrons notre mission de 
publier de la recherche de qualité.  

Comparativement à l’an dernier, nous avons reçu cette année 
le double de propositions, en provenance de différents 
endroits sur la planète. Nous avons dû limiter notre choix aux 
huit excellents articles qui constituent ce second numéro du 
NCACN. Dans le premier numéro, nous vous avons présenté 
l’Association québécoise des neuropsychologues (AQNP). 
Cette année, c’est au tour de L’Organisation française des 
psychologues spécialisés en neuropsychologie (OFPN) d’ouvrir 
la revue avec un article qui décrit la place grandissante de la 

neuropsychologie en France et les différentes missions de 
l’OFPN. Nous vous présentons ensuite une série d’articles de 
différents types, traitant de diverses populations et conditions 
qui sauront rejoindre un vaste auditoire.  

Tout d’abord, Gardner et Franz nous offrent une recension des 
écrits concernant les mouvements miroirs congénitaux, 
condition neurologique rare mais de plus en plus connue. El-
Khatib et al. nous présentent ensuite une recension 
accompagnée d’un guide pratique sur les troubles du sommeil 
dans les troubles neurodéveloppementaux. L’article suivant, de 
Brassard et al., permet d’outiller les cliniciens et les chercheurs 
en témoignant de la pertinence de l’évaluation 
neuropsychologique dans l’ataxie récessive spastique de 
Charlevoix-Saguenay (ARSACS). Degré-Pelletier et al. nous 
dévoilent ensuite les résultats de leur étude empirique sur les 
habiletés de catégorisation chez l’enfant qui présente un 
trouble du spectre de l’autisme. Dans l'article suivant, qui est 
également empirique, Kocka et Gagnon nous renseignent sur 
la relation entre les fonctions exécutives et l’impulsivité suite à 
un traumatisme craniocérébral. Ensuite, l’article de Slegers et 
al. porte sur la standardisation et l’étalonnage d’une version 
abrégée à 30 items du Boston Naming Test, offrant des 
consignes d’administration et des normes pour la population 
adulte et ainée du Québec. Finalement, ceci est suivi de l’article 
de Larouche et al., qui présentent les résultats de leur essai 
clinique randomisé-contrôle d’une intervention basée sur la 
pleine conscience dans le trouble cognitif léger amnésique.  

Encore cette année, nous sommes fiers d’offrir la revue 
Neuropsychologie Clinique et Appliquée / Applied and Clinical 
Neuropsychology à la communauté de neuropsychologues, 
aux étudiants, cliniciens et chercheurs, ainsi qu’à tous ceux que 
la neuropsychologie clinique et appliquée intéresse. 
1Libre accès (édition scientifique) (2018). Repéré à https://
fr.wikipedia.org/wiki/Libre_acc%C3%A8s_(%C3%A9dition_scientifique) 
2Tenopir, C. (2004). Online scholarly journals: How many? Library journal, 
129, 32-32. Repéré à https://elibrary.ru/ 
3UNESCO (2015). UNESCO Science Report: Towards 2030. Paris, France: 
UNESCO Publishing. 
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T he world of scientific publishing is in a period of 
metamorphosis. Budget cuts combined with over the 
top prices makes it more and more difficult for 

university libraries and health care facilities to keep their 
subscriptions to scientific periodicals. Open access 
publication, which allows for online consultation of articles 
from research journals, has become an international topic of 
discussion in a global effort towards a better access to 
science, whether by the institutional archives of Belgium, the 
Jisc in the United Kingdoms and, closer to us, in Quebec with 
the Érudit1 portal (see reference 1 below for more examples 
of initiatives on open access). Scientific publication is also in 
full expansion. As of today, there are more than 24 000 
periodicals with peer review committees2. A 23% growth has 
been recorded in the number of scientific articles published 
between 2008 and 2014, going from 1 029 471 to 
1 270 4253. Canada has shown a relatively stable productivity 
during this period, remaining a major source of scientific 
publication with 4.3% of the global publications in 2014 
(against 4.5% in 2008). The lack of growth (compared to 
other countries like China, with 151%, or Malaysia, with 
251%) could be partly due to the tendency of the public 
sector to disengage from research and development in 
certain countries with high income like Canada or the United 
States3. UNESCO’s next quinquennial report will tell us if 
progress was made in terms of scientific publications in 
parallel with the political changes of these past few years. Be 
reassured that until then, we will continue our mission to 
publish quality research.  

Compared to last year, we received twice as much 
propositions from multiple places all around the globe. We 
had to limit our choice to the eight exceptional articles which 
constitute this second edition of the NCACN. In the first 
issue, we presented the Association québécoise des 
neuropsychologues (AQNP). This year, it is time for the 
Organisation française des psychologues spécialisés en 
neuropsychologie (OFPN) to open the journal with an article 
describing the growing place that neuropsychology is taking 
in France and the different missions of the OFPN. We will 

introduce you to a series of different articles with different 
types of populations and conditions, which will reach a large 
audience.  

First, Gardner and Franz offer a literature review on 
congenital mirror movements, a rare neurologic condition 
that is becoming more and more known. El-Khatib et al. then 
present us with a review accompanied by a practical guide 
on sleep disorders in neurodevelopmental diseases. The 
following article, from Brassard et al., provides tools to 
clinicians and researchers by assessing the relevance of 
neuropsychological evaluations in recessive spastic ataxia of 
Charlevoix-Saguenay (ARSACS). Degré-Pelletier et al. then 
reveal the results of their empirical study on the 
categorization skills of children with autism spectrum 
disorder. In the next article, which is also empirical, Kocka 
and Gagnon inform us on the relation between executive 
functions and impulsivity following craniocerebelar trauma. 
Afterwards, Slegers et al.’s article covers the standardization 
and the calibration of a shortened 30 items version of the 
Boston Naming Test, offering administration rules and norms 
for the adult and elderly population of Quebec. Finally, this is 
followed by an article of Larouche et al., which presents the 
results of their randomized-controlled clinical trials of a 
mindfulness-based intervention in amnesic mild cognitive 
impairment.  

We are proud to offer, this year again, the Neuropsychologie 
Clinique et Appliquée / Applied and Clinical 
Neuropsychology journal to the neuropsychologist 
community, to the students, clinicians, researchers, and to 
everyone interested in clinical and applied neuropsychology.   

1Libre accès (édition scientifique) (2018). Repéré à https://
fr.wikipedia.org/wiki/Libre_acc%C3%A8s_(%C3%A9dition_scientifique) 
2Tenopir, C. (2004). Online scholarly journals: How many? Library journal, 
129, 32-32. Repéré à https://elibrary.ru/ 
3UNESCO (2015). UNESCO Science Report: Towards 2030. Paris, France: 
UNESCO Publishing. 
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Neuropsychologie Clinique et Appliquée 
Applied and Clinical Neuropsychology 

Le NCACN s’est basé sur le processus de révision par les 
pairs mis au point par le JIRIRI, c’est-à-dire un comité de 
pairs adapté aux étudiants universitaires de premier cycle. 
Chaque membre de l’équipe éditoriale possède des tâches 
précises, qui visent l’apprentissage et le développement 
de compétences liées au domaine de la publication scien-
tifique.  

L’équipe éditoriale est guidée par la rédactrice en chef et 
la chef d’édition, qui assurent le bon déroulement des 
processus de révision et de publication tout en respectant 
l’échéancier. Les rédacteurs adjoints sont responsables du 
processus de révision et de publication des manuscrits 
soumis, alors que les éditeurs consultants sont des étu-
diants aux cycles supérieurs qui supervisent les rédacteurs 
adjoints dans l’ensemble de leur travail. 

Le processus de révision des manuscrits se déroule en 
trois étapes. D’abord, la rédactrice en chef amorce le pro-
cessus en effectuant une sélection parmi les manuscrits 
soumis, puis assigne chacun d’eux à un rédacteur adjoint. 
Ce dernier doit alors rendre le manuscrit anonyme, puis 
s’assurer qu’il fasse l’objet d’une évaluation par au moins 
quatre évaluateurs, soient deux étudiants de premier cycle 
et deux étudiants aux cycles supérieurs.  

Par la suite, le rédacteur adjoint, supervisé par un éditeur 
consultant, prend en charge l’intégration des évaluations 
reçues, afin de fournir à l’auteur une synthèse des com-
mentaires par le biais d’une lettre d’édition. Tout ce travail 
est effectué sous la supervision des rédacteurs adjoints 
séniors, Élaine de Guise, Ph. D., Bruno Gauthier, Ph. D., et 
Nathalie Gosselin, Ph. D., en collaboration avec la rédac-
trice en chef. Finalement, une fois les commentaires inté-
grés, l’auteur peut soumettre une nouvelle version de son 
manuscrit. De nouveaux tours de révision se déroulent 
ainsi selon le même principe, jusqu’au moment où l’article 
est jugé convenable pour fin de publication.  

Plus le processus de révision avance, plus les modifica-
tions exigées deviennent spécifiques et détaillées. Ainsi, le 
premier tour vise principalement à s'assurer de la contri-
bution scientifique du manuscrit. Puis, les étapes subsé-
quentes visent l’amélioration d’aspects précis tels que la 
correction des analyses statistiques. Durant la totalité du 
processus, l’équipe éditoriale s'engage à offrir de l’aide et 
du soutien aux auteurs. Grâce à la collaboration de tous 
ces gens, le NCACN peut atteindre ses objectifs et sa mis-
sion. 

The NCACN based itself on a peer-review process devel-
oped by the JIRIRI, which has been adapted for university 
undergraduate students. Each member of the NCACN 
team is responsible for specific tasks that aim at develop-
ing important skills in the field of scientific publication.  

The editorial board is guided by the Editor in Chief and 
the Managing Editor, who ensure the smooth progress of 
the review process while respecting the various deadlines. 
The Associate Editors are responsible for the review and 
publication processes of the submitted articles, whereas 
the Consulting Editors supervise and guide the Associate 
Editors throughout the reviewing process. 

The review process has three parts. First, the Editor in 
Chief makes a preliminary selection of the manuscripts 
and assigns one to each Associate Editor. The Associate 
Editor then makes the manuscript anonymous and en-
sures that it is reviewed by at least two undergraduate 
students and two graduate students. Following the recep-
tion of the reviews, the Associate Editor, supervised by a 
Consulting Editor, integrates comments from reviewers 

and summarizes the main points in a letter addressed to 
the author. Everything is performed under the supervision 
of the Senior Associate Editors, Élaine de Guise, Ph. D., 
Bruno Gauthier, Ph. D., and Nathalie Gosselin, Ph. D., in 
collaboration with the Editor in Chief. Finally, once the 
comments have been addressed, the author can submit a 
new version of the manuscript. Several rounds of reviews 
may be undertaken until the manuscript is judged suitable 
for publication.  

As the review process moves from the first to the last 
round, the comments and modifications required become 
more specific and detailed. At first, the reviewing process 
ensures the overall scientific contribution of the paper. 
Then, subsequent rounds are aimed at improving more 
precise and detailed aspects, such as statistical analyses. 
Throughout the entire process, the editorial team is readi-
ly available to offer help and support to the authors. 
Thanks to the collaboration of the entire team as well as 
the authors, the NCACN has been able to reach its goals 
and mission. 

Processus de révision par les pairs 

Peer-Review Process 
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¯XYUHU�SRXU�OD�SURPRWLRQ�HW�OD�GpIHQVH�GH�OD�QHXURSV\FKRORJLH���
H[HPSOH�GH�O
2)31��XQH�DVVRFLDWLRQ�IUDQoDLVH�G\QDPLTXH��� 

 
/LVH�0DOY\����HW�-XOLH�6WpSKDQ��� 

�&HQWUH�/HV�5HQRXLOOHUV��+{SLWDO�/RXLV�0RXULHU��&RORPEHV��)UDQFH 
�&HQWUH�GH�5ppGXFDWLRQ�)RQFWLRQQHOOH�3$625,��&RVQH-&RXUV-6XU-/RLUH��)UDQFH� 

�&RQVHLO�G
DGPLQLVWUDWLRQ�GH�O¶2UJDQLVDWLRQ�)UDQoDLVH�GHV�3V\FKRORJXHV�VSpFLDOLVpV�HQ�
1HXURSV\FKRORJLH� 

 
/¶2UJDQLVDWLRQ� )UDQoDLVH� GHV� 3V\FKRORJXHV� VSpFLDOLVpV� HQ� 1HXURSV\FKRORJLH� �2)31�� HVW� QpH� G¶XQH�
GpPDUFKH�LQLWLpH�LO�\�D�SOXVLHXUV�DQQpHV��'qV�������YLD�XQ�SUHPLHU�UDVVHPEOHPHQW�HW�OH�GpYHORSSHPHQW�GH�
QRPEUHXVHV� DVVRFLDWLRQV� ORFDOHV�� OHV� SURIHVVLRQQHOV� HQ� QHXURSV\FKRORJLH� DYDLHQW� j� F°XU� GH� V¶RUJDQLVHU��
2IILFLHOOHPHQW�FUppH�HQ������VXU� OH� WULSOH�VRFOH�G¶XQH�SODWHIRUPH� LQWHUQHW� ULFKH�GH�UHVVRXUFHV��GH� OD�UHYXH�
/HV�&DKLHUV�GH�1HXURSV\FKRORJLH�&OLQLTXH�HW�GX�&RQJUqV�1DWLRQDO�GH�1HXURSV\FKRORJLH�&OLQLTXH��&11&���
O¶2)31� D� FRPPH� SULQFLSDOHV� PLVVLRQV� GH� SURPRXYRLU� OD� QHXURSV\FKRORJLH� FOLQLTXH�� GH� VXVFLWHU� HW�
G
DFFRPSDJQHU�GHV�WUDYDX[�G
DPpOLRUDWLRQ�GH�QRWUH�SUDWLTXH�DLQVL�TXH�G¶DSSX\HU�HW�GH�GpIHQGUH�OD�PRWLYDWLRQ�
GH� QRV� SDLUV�� 0DOJUp� VRQ� MHXQH� kJH�� OH� G\QDPLVPH� GH� O
2)31� UHQFRQWUH� XQ� IUDQF� VXFFqV� DXSUqV� GHV�
SURIHVVLRQQHOV��PDLV�pJDOHPHQW�DXSUqV�GHV�LQVWDQFHV�GH�VDQWp�SXEOLTXH��5HSUpVHQWDQWH�DX�QLYHDX�QDWLRQDO�HW�
LQWHUQDWLRQDO��O
2)31�VH�YHXW�SRUWHXVH�G¶XQ�DYHQLU�SOXV�VWUXFWXUp�HW�G¶XQH�SUDWLTXH�SOXV�FRKpUHQWH��WRXMRXUV�
HQ�SHUIHFWLRQQHPHQW� 

0RWV�FOpV���RUJDQLVDWLRQ��UHJURXSHPHQW��QHXURSV\FKRORJLH��VSpFLDOLWp��SURMHWV� 

7KH� )UHQFK� 2UJDQL]DWLRQ� RI� 3V\FKRORJLVWV� VSHFLDOL]HG� LQ� 1HXURSV\FKRORJ\� �2)31�� ZDV� ERUQ� IURP� DQ�
DSSURDFK� LQLWLDWHG� VHYHUDO� \HDUV� DJR�� IURP� ������ WKURXJK� D� ILUVW� DVVRFLDWLRQ� DQG� WKH� GHYHORSPHQW� RI�
QXPHURXV� ORFDO� DVVRFLDWLRQV�� WKH� SURIHVVLRQDOV� RI� RXU� VSHFLDOW\� ZHUH� FRPPLWWHG� WR� RUJDQL]H� WKHPVHOYHV��
2IILFLDOO\�FUHDWHG�LQ������RQ�WKH�WULSOH�EDVH�RI�DQ�LQWHUQHW�SODWIRUP�ULFK�LQ�UHVRXUFHV��D�MRXUQDO��/HV�&DKLHUV�
GH� 1HXURSV\FKRORJLH� &OLQLTXH��� DQG� D� QDWLRQDO� WUDLQLQJ� FRQJUHVV� QDPHG� WKH� &RQJUqV� 1DWLRQDO� GH�
1HXURSV\FKRORJLH�&OLQLTXH��&11&���WKH�PDLQ�JRDOV�RI�WKH�2)31�DUH�WR�SURPRWH�FOLQLFDO�QHXURSV\FKRORJ\��
WR� VWLPXODWH� DQG� VXSSRUW�ZRUN� WR� LPSURYH� RXU� SUDFWLFH�� DQG� WR� VXSSRUW� DQG� GHIHQG� WKH�PRWLYDWLRQ� RI� RXU�
SHHUV��'HVSLWH� LWV�\RXQJ�DJH�� WKH�G\QDPLVP�RI� WKH�2)31� LV�D�JUHDW� VXFFHVV�DPRQJ�SURIHVVLRQDOV�EXW�DOVR�
ZLWK�SXEOLF�KHDOWK�DXWKRULWLHV��5HSUHVHQWDWLYH�DW�WKH�QDWLRQDO�DQG�LQWHUQDWLRQDO�OHYHOV��WKH�2)31�LQWHQGV�WR�
SURYLGH�D�PRUH�VWUXFWXUHG�IXWXUH�DQG�D�PRUH�FRQVLVWHQW�DQG�FRQVWDQWO\�HYROYLQJ�SUDFWLFH� 

.H\ZRUGV��RUJDQL]DWLRQ��JDWKHULQJ��QHXURSV\FKRORJ\��VSHFLDOW\��SURMHFWV� 

1RXV� VRXKDLWRQV� YRXV� SURSRVHU�� GDQV� FHW� DUWLFOH��
XQH�GRXEOH�SUpVHQWDWLRQ ��j� OD�IRLV�G¶XQ�pWDW�GHV�OLHX[�
JOREDO� GH� OD� VLWXDWLRQ� GH� OD� QHXURSV\FKRORJLH� HQ�
)UDQFH��GH�VHV�SUREOpPDWLTXHV�HW�GH�VHV�HQMHX[�DFWXHOV��
PDLV� pJDOHPHQW� GH� QRWUH� DVVRFLDWLRQ�� O¶2UJDQLVDWLRQ�
)UDQoDLVH� GHV� 3V\FKRORJXHV� VSpFLDOLVpV� HQ�
1HXURSV\FKRORJLH��2)31���TXL�°XYUH�j�SURPRXYRLU�HW�
IDLUH� FRQQDvWUH� QRWUH� VSpFLDOLWp�� j� GpIHQGUH� XQH�
IRUPDWLRQ� GH� KDXW� QLYHDX� DLQVL� TX
XQH� SUDWLTXH� GH�
TXDOLWp��  

(Q�)UDQFH�� OD�QHXURSV\FKRORJLH� VH�GpYHORSSH�YHUV�
OD� ILQ� GX� ��H� VLqFOH� GDQV� OHV� VHUYLFHV� KRVSLWDOLHUV�
DFFXHLOODQW�GHV�SDWLHQWV�FpUpEUROpVpV��HQ�QHXURORJLH�HW�
QHXURFKLUXUJLH�� SULQFLSDOHPHQW��� (OOH� SUHQG� VRQ� HVVRU�

DXWRXU�GHV�WUDYDX[�GH�3DXO�%URFD�DYDQW�GH�V¶pWHQGUH�j�
OD�SUDWLTXH�HQ�JpULDWULH��GDQV�OHV�DQQpHV�������SXLV�j�OD�
SV\FKLDWULH�GHSXLV�OHV����GHUQLqUHV�DQQpHV��/H�WLWUH�GH�
SV\FKRORJXH��TXDQW�j�OXL��Q¶HVW�UpJOHPHQWp�HW�UHFRQQX�
SDU� O¶pWDW� IUDQoDLV�TX¶HQ������ �$UWLFOH����GH� OD� ORL�QR�
��-����� *RXYHUQHPHQW� GH� OD� 5pSXEOLTXH� IUDQoDLVH��
�������FH�TXL�SHUPHW��QRWDPPHQW��XQH�VWUXFWXUDWLRQ�GH�
OD� IRUPDWLRQ� SURIHVVLRQQHOOH�� /H� SUHPLHU� 'LSO{PH�
G¶eWXGHV� $SSURIRQGLHV� �'($�� 0DVWHU� j� ILQDOLWp� GH�
UHFKHUFKH��FI��$QQH[H�$��GH�QHXURSV\FKRORJLH�HVW�FUpp�
HQ������j�O¶8QLYHUVLWp�GH�6DYRLH�GH�&KDPEpU\�� ,O�HVW�
VXLYL�� HQ� ������ G¶XQ� 'LSO{PH� G¶eWXGHV� 6XSpULHXUHV�
6SpFLDOLVpV��'(66��GpVRUPDLV�pTXLYDOHQW�j�XQ�0DVWHU�
j� ILQDOLWp� SURIHVVLRQQHOOH�� GH� SV\FKRORJLH� VSpFLDOLVpH�
HQ�QHXURSV\FKRORJLH��/H�'($�HW�OH�'(66�pWDLHQW�GHV�
GLSO{PHV� QDWLRQDX[� GH� O¶HQVHLJQHPHQW� VXSpULHXU� GH�
WURLVLqPH� F\FOH� GpOLYUpV� SDU� OHV� XQLYHUVLWpV�� 3RXU� FHV�
GHX[�GLSO{PHV��OD�IRUPDWLRQ�FRUUHVSRQGDLW�j�XQ�QLYHDX�
© %DF��� � ª� �F�-j-G��� FLQT� DQV� G¶pWXGHV� XQLYHUVLWDLUHV�
DSUqV� OH� EDFFDODXUpDW� GX� FXUVXV� VHFRQGDLUH�� SOXV� RX�
PRLQV� pTXLYDOHQW� DX� GLSO{PH� G
pWXGHV� FROOpJLDOHV�

/D�FRUUHVSRQGDQFH�FRQFHUQDQW�FHW�DUWLFOH�GHYUDLW�rWUH�DGUHVVpH�j���
&RUUHVSRQGHQFH�UHJDUGLQJ�WKLV�DUWLFOH�VKRXOG�EH�DGGUHVVHG�WR� 
-XOLH�6WpSKDQ��SV\FKRORJXH�FOLQLFLHQQH�VSpFLDOLVpH�
HQ QHXURSV\FKRORJLH��&HQWUH�GH�5ppGXFDWLRQ�)RQFWLRQQHOOH�3$62�
5,��&RVQH-&RXUV-6XU-/RLUH��)UDQFH�HW�PHPEUH�GX�FRQVHLO�G
DGPL�
QLVWUDWLRQ�GH�O
2)31�  
&RXUULHO���MXOLH�VWHSKDQ#OLYH�IU� 
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H[LVWDQW� DX� 4XpEHF��� ,O� GXUDLW� XQH� DQQpH�
VXSSOpPHQWDLUH� DSUqV� OD� 0DvWULVH�� GLSO{PH� GH�
GHX[LqPH� F\FOH� XQLYHUVLWDLUH�� 6L� OH�'($� VDQFWLRQQDLW�
OD� SUHPLqUH� DQQpH� GHV� pWXGHV� GRFWRUDOHV�� OH� '(66�
DYDLW�� TXDQW� j� OXL�� XQH� ILQDOLWp� SURIHVVLRQQHOOH�� (Q�
������ OD� UpIRUPH� �'pFUHW� ����-����� PLQLVWqUH� GH�
O¶eGXFDWLRQ� QDWLRQDOH�� ������� GLWH� /LFHQFH�� 0DVWHU��
'RFWRUDW� �/0'��� HVW�PLVH� HQ� SODFH� GDQV� OH� FDGUH� GH�
O¶KDUPRQLVDWLRQ� HXURSpHQQH�GHV�JUDGHV�XQLYHUVLWDLUHV��
(OOH� D� SURJUHVVLYHPHQW� UHPSODFp� OHV� GLSO{PHV� GH�
'(66� HW� GH�'($�SDU� GHV� GLSO{PHV�� GLWV�0DVWHU�� TXL�
IRQW�GpVRUPDLV�SDUWLH�GX�GHX[LqPH�F\FOH�XQLYHUVLWDLUH�
�OH� WURLVLqPH� F\FOH� pWDQW� H[FOXVLYHPHQW� FRQVWLWXp� GHV�
pWXGHV� GRFWRUDOHV��� /HV�0DVWHUV� VH� UpDOLVHQW� HQ� GHX[�
DQV��GLWV�0DVWHU���SRXU�OD�SUHPLqUH�DQQpH�HW�0DVWHU���
SRXU�OD�VHFRQGH��HW�SHXYHQW�rWUH�j�ILQDOLWp�UHFKHUFKH�RX�
SURIHVVLRQQHOOH��'H�SOXV�HQ�SOXV�GH�0DVWHUV�PL[WHV�VH�
GpYHORSSHQW� DYHF� FHWWH� GRXEOH� RULHQWDWLRQ�� &HV�
pOpPHQWV�VRQW�UpFDSLWXOpV�GDQV�O¶$QQH[H�$�� 

$FWXHOOHPHQW�� OD� IRUPDWLRQ� IUDQoDLVH� SRXU� OHV�
SV\FKRORJXHV�FRQVLVWH�HQ�OD�YDOLGDWLRQ�G¶XQ�FXUVXV�GH�
SV\FKRORJLH� GH� QLYHDX�0DVWHU�� ILJXUDQW� VXU� XQH� OLVWH�
IL[pH�SDU�GpFUHWV�HQ�&RQVHLO�G¶eWDW� �F�-j-G���'pFUHW�QR�
����-���� GX� ��� PDUV� ����� PRGLILDQW� OH� 'pFUHW� QR�
����-�����GX����QRYHPEUH������HW�'pFUHW�QR����-����
GX����PDUV�������PLQLVWqUH�GH� O¶eGXFDWLRQ�QDWLRQDOH��
GH�O¶(QVHLJQHPHQW�VXSpULHXU�HW�GH�OD�5HFKHUFKH��������
PLQLVWqUH� G¶eWDW�� PLQLVWqUH� GH� O¶eGXFDWLRQ� QDWLRQDOH��
GH� OD� -HXQHVVH� HW� GHV� 6SRUWV�� 	� PLQLVWqUH� GH� OD�
6ROLGDULWp�� GH� OD� 6DQWp� HW� GH� OD� 3URWHFWLRQ� VRFLDOH��
������� DVVRUWL� G¶XQ� PpPRLUH� GH� UHFKHUFKH� HW� G¶XQ�
PLQLPXP�GH�����KHXUHV�GH�VWDJH�SUDWLTXH��$UUrWp�GX�
��� PDL� ������ DUWLFOH� ��� PLQLVWqUH� GH� O¶eGXFDWLRQ�
QDWLRQDOH�� GH� O¶(QVHLJQHPHQW� VXSpULHXU� HW� GH� OD�
5HFKHUFKH�� ������� &HV� KHXUHV� VRQW� GLYHUVHPHQW�
UpSDUWLHV� VHORQ� OHV� XQLYHUVLWpV� IUDQoDLVHV� �� FHUWDLQHV�
DSSOLTXHQW�FHWWH�GXUpH�XQLTXHPHQW�j�O¶DQQpH�GH�0DVWHU�
�� HW� G¶DXWUHV� FXPXOHQW� FHV� KHXUHV� DX[� VWDJHV� UpDOLVpV�
DX� FRXUV� GHV� GHX[� DQQpHV� GH� 0DVWHU�� /HV� VWDJHV�
SURIHVVLRQQHOV� VRQW� JpQpUDOHPHQW� UpDOLVpV�
JUDFLHXVHPHQW� HQ� LQVWLWXWLRQ� SXEOLTXH� RX� SULYpH��
PDOJUp�OD�SURPXOJDWLRQ�G¶XQH�ORL��/RL�QR�����-����GX�
��� MXLOOHW� ������ *RXYHUQHPHQW� GH� OD� 5pSXEOLTXH�
IUDQoDLVH��������REOLJHDQW�OD�JUDWLILFDWLRQ�GHV�VWDJHV�DX�
SURUDWD� WHPSRULV�DX-GHOj� G¶XQH� GXUpH� GH� ���� KHXUHV��
,OV� VRQW� VXSHUYLVpV� SDU�XQ�SV\FKRORJXH� D\DQW� SOXV� GH�
WURLV�DQV�GH�SUDWLTXH��3DUDOOqOHPHQW�� DORUV�TXH� OH� WLWUH�
GH� SV\FKRORJXH� HVW� SURWpJp� SDU� OH� GpFUHW� VXVFLWp� GH�
������ OH� FRGH� GH� GpRQWRORJLH� �LQLWLDOHPHQW� UDWLILp� SDU�
OHV� RUJDQLVDWLRQV� GH� SV\FKRORJXHV� HQ� ������
&RPPLVVLRQ�QDWLRQDOH�FRQVXOWDWLYH�GH�GpRQWRORJLH�GHV�
SV\FKRORJXHV�� ������Q¶HVW� WRXMRXUV�SDV� UpJOHPHQWp� HW�
Q¶D�SDV�GH�YDOHXU� MXULGLTXH�VWULFWH��/HV�GLSO{PHV�VRQW�
HQUHJLVWUpV�DXSUqV�GH� O¶$JHQFH�5pJLRQDOH�GH�6DQWp�HW�
VH�YRLHQW�DWWULEXHU�XQ�QXPpUR�GH�UpIpUHQFH��GLW�QXPpUR�
$'(/,� 

6HORQ� FHUWDLQHV� HVWLPDWLRQV� �LO� Q¶H[LVWH� j� O¶KHXUH�
DFWXHOOH� DXFXQH� GRQQpH� RIILFLHOOH� SOXV� ODUJH� TXH� QRV�
SURSUHV�UHFHQVHPHQWV���OH�QRPEUH�GH�SV\FKRORJXHV�HQ�
)UDQFH� V¶pOqYH� j� HQYLURQ��� �����&HX[� VSpFLDOLVpV� HQ�
QHXURSV\FKRORJLH� pWDLHQW� HVWLPpV� j� � ���� HQ� �����
�&D]LQ�� ������� SXLV� j������ HQ� ����� �3RQFKHO�� �������
(Q� HIIHW�� GqV� OH� GpEXW� GHV� DQQpHV� ������ O¶RIIUH� GH�
IRUPDWLRQ� HQ� QHXURSV\FKRORJLH� D� H[SORVp�� WRXW� HQ�
RIIUDQW�XQ�FRQWHQX�WUqV�KpWpURJqQH��&RQVpTXHQFH�GH�OD�
MHXQHVVH� HW� GH� O¶H[SDQVLRQ� GH� FHWWH� GLVFLSOLQH�� HOOH� VH�
KHXUWH�UpJXOLqUHPHQW�j�XQ�PDQTXH�GH�YLVLELOLWp�DXSUqV�
GX�JUDQG�SXEOLF�RX�GHV�SURIHVVLRQQHOV�GH�OD�VDQWp��/D�
SURIHVVLRQ� GH� SV\FKRORJXH� HVW� FRQIURQWpH� j� GHV�
GLIILFXOWpV�G¶LQVHUWLRQ� UHODWLYHPHQW� LPSRUWDQWHV��(QWUH�
DXWUHV��QRWUH�LGHQWLWp�SURIHVVLRQQHOOH�Q¶HVW�SDV�WRXMRXUV�
ELHQ� GpILQLH�� TXH� FH� VRLW� HQ� UDLVRQ� G¶XQ� PDQTXH� GH�
FRQVHQVXV�DXWRXU�GHV�FULWqUHV�GX�SDUFRXUV�XQLYHUVLWDLUH�
TXL�SHUPHW�G¶rWUH�FRQVLGpUp�FRPPH�FOLQLFLHQ�VSpFLDOLVp�
HQ�QHXURSV\FKRORJLH�RX�GH�OD�GpQRPLQDWLRQ�PrPH�GH�
QRWUH� SURIHVVLRQ�� 3V\FKRORJXH�� QHXURSV\FKRORJXH��
SV\FKRORJXH-QHXURSV\FKRORJXH� HW� SV\FKRORJXH�
FOLQLFLHQ� VSpFLDOLVp� HQ� QHXURSV\FKRORJLH� VRQW� GHV�
WHUPHV� XWLOLVpV� SDUIRLV� LQGLIIpUHPPHQW� SDU� SOXVLHXUV�
SURIHVVLRQQHOV��'H�FH�IDLW��LO�SHXW�rWUH�GLIILFLOH�GH�IDLUH�
UHFRQQDvWUH� QRV� DFWLYLWpV� VSpFLILTXHV� IDFH� j� FHUWDLQHV�
SURIHVVLRQV�SDUDPpGLFDOHV�LQWHUYHQDQW�VXU�GHV�WHUUDLQV�
HW� GDQV� GHV� FKDPSV� GH� FRPSpWHQFHV� VLPLODLUHV�
�HUJRWKpUDSHXWH��RUWKRSKRQLVWH��SV\FKRPRWULFLHQ��HWF����
&H� PDQTXH� G¶XQLIRUPLVDWLRQ� FRQWULEXH� pJDOHPHQW� j�
O¶LVROHPHQW� TXH� QRXV� SRXYRQV� WRXV� rWUH� DPHQpV� j�
UHVVHQWLU�� (Q� )UDQFH�� OH� EHVRLQ� GH� V¶RUJDQLVHU�� GH� VH�
UDVVHPEOHU� HW� GH� GRQQHU� XQH� YLVLELOLWp� j� QRWUH�
VSpFLILFLWp�D�QDWXUHOOHPHQW�FRQGXLW�OHV�SURIHVVLRQQHOV�j�
V¶HQJDJHU�GDQV�XQH�G\QDPLTXH�GH� UHJURXSHPHQW�SOXV�
VWUXFWXUpH�GHSXLV�XQH�TXLQ]DLQH�G¶DQQpHV� 

'X�EHVRLQ�GH�VH�UDVVHPEOHU�j�OD�FUpDWLRQ�GH�
O¶2)31 

(Q� SDUDOOqOH� DYHF� OHV� UpVHDX[� SURIHVVLRQQHOV�
QDWXUHOV�� ,QWHUQHW� HVW� UDSLGHPHQW� XWLOLVp� FRPPH�
SODWHIRUPH� G¶pFKDQJH� SULYLOpJLpH�� 6LJQH� TXH� OHV�
QHXURSV\FKRORJXHV� RQW� j� F°XU� O¶DPpOLRUDWLRQ� GH� OHXU�
VDYRLU� HW� GH� OHXU� SUDWLTXH� TXRWLGLHQQH�� FHV� pFKDQJHV�
JDJQHQW�UDSLGHPHQW�HQ�DPSOHXU��(Q�������'RPLQLTXH�
&D]LQ�� SV\FKRORJXH� VSpFLDOLVp� HQ� QHXURSV\FKRORJLH�
H[HUoDQW�GpVRUPDLV�DX�4XpEHF��FUpH�XQ�VLWH�GH�SDUWDJH�
LQIRUPHO� TXL� GHYLHQGUD� XQ� LQFRQWRXUQDEOH� GDQV� OD�
SURIHVVLRQ���OH�IRUXP�1HXURSV\FKRORJLH�IU��0DOJUp�GHV�
KRUL]RQV� GH� WUDYDLO� YDULpV�� GHV� SV\FKRORJXHV�
VSpFLDOLVpV� HQ� QHXURSV\FKRORJLH� GH� WRXWH� OD� )UDQFH� \�
GpFRXYUHQW� OHV� SUREOpPDWLTXHV� GHV� XQV� HW� GHV� DXWUHV��
GHV�UpVXOWDWV�GH�UHFKHUFKHV��\�SDUWDJHQW�OHXUV�ILFKHV�GH�
OHFWXUH� HW� V¶LQWHUURJHQW� HQVHPEOH�� /H� VLWH� DFTXLHUW� OH�
VWDWXW�G¶DVVRFLDWLRQ�HQ������� 

/H�FKHPLQHPHQW�QDWXUHO�PqQH�j�VH�TXHVWLRQQHU�VXU�
OD� SHUWLQHQFH� G¶XQ� UDVVHPEOHPHQW� SOXV� FRQFUHW� GHV�
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QHXURSV\FKRORJXHV��HQFRXUDJp�SDU� OHV�SDUWLFLSDQWV�GX�
IRUXP�� OHV� FOLQLFLHQV�� OHV� FKHUFKHXUV� HW� OHV�
UHVSRQVDEOHV� GH� FROOHFWLIV�� $ILQ� GH� FRRUGRQQHU� HW� GH�
IDYRULVHU� O¶pPHUJHQFH� G¶XQH� RUJDQLVDWLRQ� GH� OD�
SURIHVVLRQ�j� O¶pFKHOOH�QDWLRQDOH�� O¶$VVRFLDWLRQ�SRXU� OH�
5DVVHPEOHPHQW�1DWLRQDO�GHV�3V\FKRORJXHV�VSpFLDOLVpV�
HQ�1HXURSV\FKRORJLH� �$5131��YRLW� OH� MRXU� HQ�������
VXU� O¶LQLWLDWLYH� GH� '�� &D]LQ� HW� GH� 3�<�� -RQLQ�
�SV\FKRORJXH� VSpFLDOLVp� HQ� QHXURSV\FKRORJLH� j�
5HQQHV��� /¶DVVRFLDWLRQ� HVW� LQVSLUDQWH� HW� GHV�
UHJURXSHPHQWV� ORFDX[� HW� UpJLRQDX[� OXL� HPERvWHQW� OH�
SDV�� 

1HXURSV\FKRORJLH�IU�HW�O¶$5131�RQW�DLQVL�SHUPLV��
DX�ILO�GHV�DQV��OD�SURGXFWLRQ�GH�QRPEUHX[�WUDYDX[�HW�GH�
UpIOH[LRQV�ULFKHV�DXWRXU�GX�VWDWXW�HW�GHV�FRQGLWLRQV�GH�
WUDYDLO� GHV� SV\FKRORJXHV� VSpFLDOLVpV� HQ�
QHXURSV\FKRORJLH��PDLV� pJDOHPHQW� DX� GpYHORSSHPHQW�
GH�FHWWH�VSpFLDOLWp�HQ�)UDQFH� 

&¶HVW� GRQF� WRXW� QDWXUHOOHPHQW� TXH� O¶pWDSH�
VXSpULHXUH� V¶HQFOHQFKH� DYHF� OD� FUpDWLRQ�� HQ� ������ GX�
SUHPLHU� &RQJUqV� 1DWLRQDO� GH� 1HXURSV\FKRORJLH�
&OLQLTXH� �&11&��� &RPSUHQDQW� GH� OD� IRUPDWLRQ�
FRQWLQXH��XQ�SDUWDJH�G
H[SpULHQFHV��XQH�PLVH�j�MRXU�GH�
FRQQDLVVDQFHV� HW� OH� GpYHORSSHPHQW� GH� WKpPDWLTXHV�
SOXV�VSpFLILTXHV��FH�FRQJUqV��VXU�XQH�SpULRGH�GH�GHX[�
MRXUQpHV�� DSSRUWH� XQH� SLHUUH� SULPRUGLDOH� j� OD�
FRQVWUXFWLRQ�G¶XQ�UDVVHPEOHPHQW�GH�JUDQGH�DPSOHXU�� 

8QH�JUDQGH�FRQFHUWDWLRQ�HVW�ODQFpH�j�FHWWH�SpULRGH��
VRXV� OD� IRUPH� G¶XQ� FRPLWp� GH� SLORWDJH� IRUPp� GH�
UHVSRQVDEOHV� G¶DVVRFLDWLRQV� ORFDOHV� HQ�
QHXURSV\FKRORJLH�HW�GHV�UHVSRQVDEOHV�GH�O¶$5131�HW�
GH� 1HXURSV\FKRORJLH�IU�� /HV� EDVHV� VRQW� pODERUpHV�
HQVHPEOH�� GHV�PRLV� GXUDQW�� /D� GpFLVLRQ� GH� GLVVRXGUH�
OHV� GHX[� DVVRFLDWLRQV� HVW� SULVH� SRXU� SHUPHWWUH�
O¶pPHUJHQFH�G¶XQ�ODQJDJH�FRPPXQ�DXWRXU�G¶XQH�VHXOH�
JUDQGH� RUJDQLVDWLRQ�� /H� VRFOH� HVW� SRVp �� HQ� MDQYLHU�
������ XQ� DSSHO� GH� FDQGLGDWXUHV� HVW� ODQFp� DILQ� TX¶XQ�
SUHPLHU� FRQVHLO� G¶DGPLQLVWUDWLRQ� �&$�� LQVXIIOH� VRQ�
pQHUJLH� j� FH� PRXYHPHQW� QDWLRQDO�� (Q� MXLOOHW� GH� OD�
PrPH� DQQpH�� O¶2UJDQLVDWLRQ� IUDQoDLVH� GHV�
3V\FKRORJXHV� VSpFLDOLVpV� HQ� 1HXURSV\FKRORJLH�
�2)31��HVW�RIILFLHOOHPHQW�VXU�OHV�UDLOV�� 

/¶2)31�HW�VHV�PLVVLRQV 

/¶2)31�DGRSWH�XQ�VWDWXW�G¶DVVRFLDWLRQ�UpJLH�SDU�OD�
/RL� GX� �HU� MXLOOHW� ����� �*RXYHUQHPHQW� GH� OD�
5pSXEOLTXH� IUDQoDLVH�� ������� (Q� )UDQFH�� FH� VWDWXW�
LQGLTXH�QRWDPPHQW�TX¶HOOH�HVW�j�EXW�QRQ�OXFUDWLI��HOOH�
GRLW� DYRLU� © XQ� DXWUH� EXW� TXH� GH� SDUWDJHU� GHV�
EpQpILFHV ª�HW� © O¶DFWLYLWp�GH� O¶DVVRFLDWLRQ�QH�GRLW� SDV�
HQULFKLU� GLUHFWHPHQW� RX� LQGLUHFWHPHQW� O¶XQ� GH� VHV�
PHPEUHV ª��'H�FH�IDLW��WRXV�OHV�PHPEUHV�GX�EXUHDX�HW�
GX�&$�VRQW�EpQpYROHV�� 

/HV� REMHFWLIV� GH� O¶DVVRFLDWLRQ� FRQFHUQHQW�� HQ�
SUHPLHU� OLHX�� OH�GpYHORSSHPHQW�GH�QRWUH� VSpFLDOLWp� HQ�
IDYRULVDQW� OD� YLVLELOLWp� GHV� PLVVLRQV� HW� GHV� SUDWLTXHV�
GHV� SV\FKRORJXHV� VSpFLDOLVpV� HQ� QHXURSV\FKRORJLH�
DXSUqV� GHV� DXWUHV� SURIHVVLRQQHOV� HW� GX� JUDQG� SXEOLF��
(OOH�D�SRXU�YRFDWLRQ�GH�GpIHQGUH�XQH�SUDWLTXH�FOLQLTXH�
GH� KDXW� QLYHDX� HQ� QHXURSV\FKRORJLH�� FRQGLWLRQ�
HVVHQWLHOOH� j� XQ� H[HUFLFH� GH� TXDOLWp� HW� j� XQH�
UHFRQQDLVVDQFH� GH� FHWWH� SURIHVVLRQ�� (OOH� SURPHXW�
QRWDPPHQW� XQH� IRUPDWLRQ� WKpRULTXH� HW� SUDWLTXH� GLWH�
VXSpULHXUH� GH� FLQT� DQQpHV� G¶pWXGHV� XQLYHUVLWDLUHV�
VDQFWLRQQpH� SDU� GLIIpUHQWV� FULWqUHV� �YRLU� SOXV� KDXW���
GRQW�GHV�KHXUHV�GH�SUDWLTXH�VXSHUYLVpH�VXU�OH�WHUUDLQ�HW�
O¶pWXGH� FULWLTXH� GH� PRGqOHV� YDOLGpV� VFLHQWLILTXHPHQW��
3RXU� FH� IDLUH�� O¶DVVRFLDWLRQ� VRXWLHQW� OD� IRUPDWLRQ�
FRQWLQXH� HW� HQFRXUDJH� OHV� pFKDQJHV� VXU� OD� SUDWLTXH�
FOLQLTXH�HQWUH�SURIHVVLRQQHOV��PDLV�°XYUH�pJDOHPHQW�j�
SDUWLFLSHU� DX[� UpIOH[LRQV� HQJDJpHV� DXWRXU� GH� OD�
IRUPDWLRQ�LQLWLDOH�HQ�SDUWHQDULDW�DYHF�OHV�XQLYHUVLWpV� 

/¶2)31� GpIHQG� OHV� LQWpUrWV� VSpFLILTXHV� GH� OD�
SUDWLTXH� HQ� QHXURSV\FKRORJLH� H[HUFpH� SDU� OHV�
SV\FKRORJXHV�� (Q� HIIHW�� O¶DVVRFLDWLRQ� SODLGH� SRXU� OH�
WLWUH� XQLTXH� GH� SV\FKRORJXH� HW�� DX[� F{WpV� GHV�
RUJDQLVDWLRQV� SURIHVVLRQQHOOHV� H[LVWDQWHV� HQ� )UDQFH�
�FI�� 7DEOHDX� ���� FRQWULEXH� j� OD� SURWHFWLRQ� GH� FH� WLWUH�
WRXW� HQ� SURPRXYDQW� FHWWH� VSpFLDOLWp�� VRQ�
GpYHORSSHPHQW� HW� VD� SpUHQQLVDWLRQ�� 6DQV� VFLQGHU� OD�
SURIHVVLRQ�RX�QLHU�OHV�DSSRUWV�G¶DXWUHV�SURIHVVLRQV�j�OD�
SUDWLTXH� GH� OD� QHXURSV\FKRORJLH�� O¶2)31� SHUPHW�
G¶DIILUPHU� OD� VSpFLILFLWp� GX� SV\FKRORJXH� GDQV� OD�
GLYHUVLWp�GHV�SUDWLTXHV�QHXURSV\FKRORJLTXHV� 

'LIIpUHQWHV�FRPPLVVLRQV�WKpPDWLTXHV�RUJDQLVHQW�OH�
WUDYDLO�GH�GpYHORSSHPHQW�HW�GH�UpIOH[LRQ�GH�O¶2)31�HQ�
IRQFWLRQ� GHV� GRPDLQHV� G¶LQWpUrWV� HW� GH� O¶H[SHUWLVH� GH�
FKDFXQ�GDQV�O¶RSWLTXH�GH�SURGXLUH�HW�GH�SUpVHQWHU�GHV�
UpVXOWDWV�FRQFUHWV�VHUYDQW�OD�SURIHVVLRQ�HW�VD�VSpFLDOLWp��
6L� OH� QRPEUH� GH� FRPPLVVLRQV� SHXW� rWUH� DPHQp� j�
pYROXHU� HQ� IRQFWLRQ� GHV� EHVRLQV�� OHV� WKpPDWLTXHV�
SULQFLSDOHPHQW� UHWHQXHV�j�FH� MRXU� VRQW� OHV� VXLYDQWHV� ��
)RUPDWLRQ�LQLWLDOH��)RUPDWLRQ�FRQWLQXH��/LHQV�DYHF�OHV�
DVVRFLDWLRQV� UpJLRQDOHV� HW� LQWHUQDWLRQDOHV��
2EVHUYDWRLUH� GH� OD� SURIHVVLRQ�� 5pIOH[LRQV� VXU� OHV�
SUDWLTXHV� HW� OD� YLVLELOLWp� GH� OD� SURIHVVLRQ�� 'URLWV� HW�
VWDWXWV�� 3V\FKRPpWULH� HW� &RPPXQLFDWLRQ�� /D�
GHVFULSWLRQ�GH�FKDFXQH�GH�FHV�FRPPLVVLRQV�DLQVL�TXH�
OHV� DGUHVVHV� GH� FRQWDFWV� VRQW� UDSSRUWpHV� GDQV� OH�
7DEOHDX��� 

&HV� FRPPLVVLRQV� VRQW� UpJXOLqUHPHQW� DPHQpHV� j�
WUDYDLOOHU�HQVHPEOH�HW�GH�PDQLqUH� WUDQVYHUVDOH��FDU�GH�
QRPEUHX[� SURMHWV� VH� UHFRXSHQW� HW� V¶HQWUHFURLVHQW��
/¶DWWULEXWLRQ�G¶XQ�JURXSH�GH�WUDYDLO�j�XQH�FRPPLVVLRQ�
SHXW� GRQF� VH� IDLUH� DUELWUDLUHPHQW� RX� VXU� GHV� FULWqUHV�
VSpFLILTXHV� 
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(Q� SDUDOOqOH� j� FHV� FRPPLVVLRQV�� DFWXHOOHPHQW�
FRRUGRQQpHV� SDU� OHV� PHPEUHV� GX� &$�� GHX[� pTXLSHV�
HVVHQWLHOOHV��pJDOHPHQW�EpQpYROHV��SDUWLFLSHQW�j� OD�YLH�
HW� DX� GpYHORSSHPHQW� GH� O¶DVVRFLDWLRQ� �� O¶eTXLSH� GX�
3RUWDLO�QXPpULTXH��TXL�V¶RFFXSH�GH�OD�JHVWLRQ�GHV�VLWHV�
HW�GX�IRUXP�SURIHVVLRQQHO��HW�OH�&RPLWp�G¶eGLWLRQ�HW�GH�
5pGDFWLRQ� GH� OD� UHYXH� /HV� &DKLHUV� GH�
1HXURSV\FKRORJLH�&OLQLTXH��/HV�&1&�� 

&HWWH� UHYXH� YRLW� OH� MRXU� HQ� ����� DYHF� XQ� SUHPLHU�
QXPpUR� LQWLWXOp�(VSDFH� HW� FRJQLWLRQ�� /¶REMHFWLI� GH� OD�
UHYXH� /HV� &1&� HVW� GH� GLIIXVHU� GHV� DUWLFOHV� VXU� GHV�
WKpPDWLTXHV� SURIHVVLRQQHOOHV� HW� FOLQLTXHV�� UpGLJpV� SDU�
GHV� FOLQLFLHQV� HW� GHV� FKHUFKHXUV�� GHVWLQpV� j� GHV�
SV\FKRORJXHV�VSpFLDOLVpV�HQ�QHXURSV\FKRORJLH��DILQ�GH�
SDUWLFLSHU� j� OD� FRPPXQLFDWLRQ� VXU� OD� VSpFLDOLWp� HW�
FRQWULEXHU� j� OD� IRUPDWLRQ� FRQWLQXH�� (OOH� HVW�� WRXW�
FRPPH� OD� UHYXH� GH� 1HXURSV\FKRORJLH� &OLQLTXH� HW�

7DEOHDX���  

1RP�HW�VLWH�LQWHUQHW 
'DWH�GH� 
FUpDWLRQ 

0LVVLRQ�SULQFLSDOH 0HPEUHV 

))33 

)pGpUDWLRQ�)UDQoDLVH�GHV�
3V\FKRORJXHV�HW�GH�3V\�
FKRORJLH 

�KWWS���
ZZZ�SV\FKRORJXHV- 
SV\FKRORJLH�QHW�� 

���� ¯XYUHU�j�OD�GpIHQVH�GH�OD�SV\FKRORJLH��GHV�
VSpFLILFLWpV�GH�OD�SURIHVVLRQ�HW�GX�WLWUH�

XQLTXH��3URPRXYRLU�OD�TXDOLILFDWLRQ�HW�O¶H[�
FHOOHQFH�GH�OD�GLVFLSOLQH��OXWWHU�FRQWUH�OHV�
PpVXVDJHV�GH�OD�SV\FKRORJLH��GpIHQGUH�OD�

GpRQWRORJLH�GHV�SV\FKRORJXHV�HW�LQIRUPHU�GHV�
HQMHX[�FRQFHUQDQW�OD�SURIHVVLRQ� 

 

3V\FKRORJXHV��FKHUFKHXUV�HQ�SV\�
FKRORJLH��pWXGLDQWV�DX�PRLQV�GH�

QLYHDX�0DVWHU��� 

*5(&2 
*URXSH�GH�5pIOH[LRQ�VXU�
OHV�(YDOXDWLRQV�&RJQLWLYHV 
�KWWS ���ZZZ�VLWH-
JUHFR�QHW�� 

���� &RQWULEXHU�DX[�DFWLYLWpV�GH�UHFKHUFKH��DSSOL�
TXpHV�j�WRXV�OHV�GRPDLQHV�GH�OD�QHXURSV\FKR�

ORJLH� 
0HQHU�GHV�DFWLRQV�GH�FUpDWLRQ��GH�YDOLGDWLRQ�
HW�GH�GLIIXVLRQ�GH�WHVWV�HW�G¶pFKHOOHV�QHXUR-

SV\FKRORJLTXHV� 
 

6RFLpWp�VDYDQWH�FRPSRVpH�GH�SUR�
IHVVLRQQHOV�IUDQFRSKRQHV��LVVXV�GH�
SOXVLHXUV�VSpFLDOLWpV���JpULDWULH��
QHXURORJLH��RUWKRSKRQLH��SV\FKLD�

WULH��SV\FKRORJLH� 

6)3 
6RFLpWp�)UDQoDLVH�GH�3V\�
FKRORJLH 
�KWWS���ZZZ�VISV\�RUJ�� 

���� 'pYHORSSHU�OHV�pFKDQJHV�GH�FRQQDLVVDQFHV�HQ�
SV\FKRORJLH�HW�JDUDQWLU�OD�VFLHQWLILFLWp�GHV�
SUDWLTXHV��DXSUqV�GHV�SURIHVVLRQQHOV�HW�GX�

JUDQG�SXEOLF� 
 

6RFLpWp�VDYDQWH�UHJURXSDQW�O¶HQ�
VHPEOH�GHV�FKDPSV�GH�OD�SV\FKROR�
JLH���SV\FKRORJXHV�SUDWLFLHQV��XQL�
YHUVLWDLUHV��FKHUFKHXUV�HQ�SV\FKR�

ORJLH� 
61/) 
6RFLpWp�GH�1HXURSV\FKR�
ORJLH�GH�/DQJXH�)UDQoDLVH 
�KWWS���ZZZ�VQOI�QHW�� 

���� 3DUWLFLSHU�j�O¶pWXGH�GHV�UHODWLRQV�PXWXHOOHV�GX�
FHUYHDX��GX�IRQFWLRQQHPHQW�PHQWDO�HW�GX�
FRPSRUWHPHQW�FKH]�O¶rWUH�KXPDLQ�HW�FKH]�
O¶DQLPDO��DX�GpYHORSSHPHQW�G¶pWXGHV�FOL�

QLTXHV�HW�H[SpULPHQWDOHV�V¶LQVFULYDQW�GDQV�FH�
FDGUH�HW�j�WRXW�SURJUDPPH�WKpUDSHXWLTXH�SHU�
PHWWDQW�GH�UHPpGLHU�DX[�SHUWXUEDWLRQV�FRJQL�
WLYHV�HW�FRPSRUWHPHQWDOHV�FRQVpFXWLYHV�DX[�
DIIHFWLRQV�GX�V\VWqPH�QHUYHX[�FHQWUDO� 

 

6RFLpWp�VDYDQWH�UHJURXSDQW�GHV�
SURIHVVLRQQHOV�H[HUoDQW�HQ�QHXURS�
V\FKRORJLH�HW�pWDQW�SDUUDLQpV�SDU�DX�
PRLQV�GHX[�PHPEUHV���FOLQLFLHQV��
FKHUFKHXUV�HQ�VFLHQFHV�FRJQLWLYHV��
PpGHFLQV�SV\FKRORJXHV�HW�RUWKR�
SKRQLVWHV��pWXGLDQWV�D\DQW�YDOLGp�OH�

0DVWHU��� 

613 
6\QGLFDW�1DWLRQDO�GHV�
3V\FKRORJXHV 
�KWWS���SV\FKRORJXHV�RUJ� 

���� ¯XYUHU�j�OD�UHFRQQDLVVDQFH�GH�OD�SURIHVVLRQ�
HW�j�OD�GpIHQVH�GHV�SURIHVVLRQQHOV�HW�GX�WLWUH��
SDU�GHV�DFWLRQV�YLVDQW�j�PDLQWHQLU�OD�SURIHV�
VLRQ�GH�SV\FKRORJXH�GDQV�OH�FKDPS�GHV�

VFLHQFHV�KXPDLQHV�HW�KRUV�GHV�SURIHVVLRQV�GH�
VDQWp��SDU�OD�PRELOLVDWLRQ�HQ�IDYHXU�GH�OD�SUR�
WHFWLRQ�GX�SXEOLF�HW�SDU�O¶HQJDJHPHQW�GDQV�OD�
OpJDOLVDWLRQ�GX�FRGH�GH�GpRQWRORJLH�HW�OD�
FUpDWLRQ�G¶XQ�+DXW�&RQVHLO�GHV�3V\FKR�

ORJXHV� 

6\QGLFDW�SURIHVVLRQQHO�FRPSRVp�GH�
SV\FKRORJXHV��GH�FKHUFKHXUV�HQ�
SV\FKRORJLHV��HW�G¶pWXGLDQWV�HQ�

0DVWHU�GH�SV\FKRORJLH� 

/HV�SULQFLSDOHV�RUJDQLVDWLRQV�SURIHVVLRQQHOOHV�IUDQoDLVHV�GH�SV\FKRORJLH�HW�FHOOHV�UpIpUHQWHV�VXU�OHV�TXHVWLRQV�GH�QHXURSV\�
FKRORJLH��KRUV�2)31�  



��� 

 

/
2)31��81(�$662&,$7,21�)5$1d$,6(�'<1$0,48(� 

 
$SSOLTXpH�$SSOLHG� DQG� &OLQLFDO� 1HXURSV\FKRORJ\�
�1&$&1��� RUJDQLVpH� DYHF� XQ� FRPLWp� GH� OHFWXUH� TXL�
SHUPHW� O¶pYDOXDWLRQ� HW� OD� YDOLGDWLRQ� SDU� OHV� SDLUV� HW�
UHSRVH�VXU�XQ�FRPLWp�G¶pGLWLRQ�HW�GH�UpGDFWLRQ�TXL�JqUH�
OD� UHYXH�� GpILQLW� VD� SROLWLTXH� pGLWRULDOH� HW� DVVXUH� VD�
GLIIXVLRQ�HW�VRQ�GpYHORSSHPHQW��/D�UHYXH�/HV�&1&�D�
REWHQX� XQ� QXPpUR� H-,661� DXSUqV� GH� OD� %LEOLRWKqTXH�
1DWLRQDOH�GH�)UDQFH�TXL�O¶RIILFLDOLVH�HW�OD�UpIpUHQFLH�DX�
QLYHDX� QDWLRQDO�� (OOH� EpQpILFLH� pJDOHPHQW�� GHSXLV�
������ G¶XQH� PLVH� HQ� SDJH� SDU� O¶pGLWHXU� 'H� %RHFN�
6XSpULHXU�GDQV�OH�FDGUH�GH�QRWUH�SDUWHQDULDW�� 

/H�SRUWDLO�QXPpULTXH��TXDQW�j�OXL��UHJURXSH�OHV�VLWHV�
GH� O¶2)31��GH� OD� UHYXH�/HV�&1&�HW�GX�&11&��PDLV�
pJDOHPHQW� OH� IRUXP� G¶pFKDQJH� SURIHVVLRQQHO�� &H�
GHUQLHU�� RXYHUW� GHSXLV� ������ HVW� DXMRXUG¶KXL� IRUW� GH�
SOXV�GH���������PHVVDJHV��UpGLJpV�SDU������PHPEUHV�
GHSXLV� OD� FUpDWLRQ� GX� IRUXP� �GRQW� ����� VRQW�� RX� RQW�
pWp��DGKpUHQWV�j�O¶2)31���,O�SHUPHW�XQ�GLDORJXH�VHUHLQ��
ELHQYHLOODQW� HW� SURIHVVLRQQHO� HQWUH� FROOqJXHV� SDUIRLV�
LVROpV�G¶DXWUHV�QHXURSV\FKRORJXHV��(Q�SDUDOOqOH��QRWUH�
RUJDQLVDWLRQ�SURSRVH�j�VHV�DVVRFLDWLRQV�SDUWHQDLUHV�HQ�
UpJLRQ� XQH� VROXWLRQ� GpGLpH� GH� FUpDWLRQ� HW�
G¶KpEHUJHPHQW�GH�OHXUV�VLWHV�LQWHUQHW��VRXV�XQ�QRP�GH�

7DEOHDX�� 
'HVFULSWLRQ�GHV�FRPPLVVLRQV�GH�O¶2)31 
&RPPLVVLRQ 0LVVLRQ�V��SULQFLSDOH�V� &RQWDFW 

)RUPDWLRQ� 
LQLWLDOH 

eWDEOLU�XQH�UpIOH[LRQ�GH�IRQG�VXU�OD�IRUPDWLRQ�LQLWLDOH�HQ�QHXURSV\�
FKRORJLH��HQ�WUDYDLOODQW�GH�FRQFHUW�DYHF�OHV�LQVWDQFHV�XQLYHUVLWDLUHV��
HQ�YXH�GH�GpILQLU�HW�GH�SURPRXYRLU�OD�QRWLRQ�GH�VSpFLDOLVDWLRQ�HQ�
QHXURSV\FKRORJLH�VHORQ�XQ�KDXW�QLYHDX�GH�IRUPDWLRQ�SRXU�OHV�SV\�

FKRORJXHV� 

IRUPDWLRQ�LQLWLDOH#RISQ�IU 

)RUPDWLRQ� 
FRQWLQXH 

&RQWULEXHU�j�OD�UpIOH[LRQ�VXU�O¶DFFqV�j�XQH�IRUPDWLRQ�FRQWLQXH�GH�
TXDOLWp�HW�DX�GpYHORSSHPHQW�GHV�FRQQDLVVDQFHV�IRQGDPHQWDOHV�HW�

DSSOLTXpHV�HQ�QHXURSV\FKRORJLH��QRWDPPHQW�SDU�OD�PLVH�HQ�SODFH�GH�
FROORTXHV�SURIHVVLRQQHOV��O¶pGLWLRQ�GH�JXLGHV�SUDWLTXHV��GH�ILFKHV�

G¶LQIRUPDWLRQ�RX�HQFRUH�GH�WRXWH�LQLWLDWLYH�GDQV�FH�VHQV� 

IRUPDWLRQ�FRQWLQXH#RISQ�IU 

/LHQV�DYHF�OHV�
DVVRFLDWLRQV 

)DFLOLWHU�OH�OLHQ�HW�OH�WUDYDLO�GH�UpVHDX�HQWUH�OHV�UHJURXSHPHQWV�HW�OHV�
DVVRFLDWLRQV�ORFDOHV�HW�LQWHUQDWLRQDOHV��SRXUVXLYUH��HQ�FROODERUDWLRQ�
pWURLWH��OH�WUDYDLO�GH�UHFHQVHPHQW�HQWUHSULV�HQ�DPRQW�GH�OD�FUpDWLRQ�

GH�O¶2)31� 

OLHQV�DVVRFLDWLRQV#RISQ�IU 
  

2EVHUYDWRLUH 3DUWLFLSHU�j�XQ�UHFHQVHPHQW�QDWLRQDO�GHV�SV\FKRORJXHV�VSpFLDOLVpV�
HQ�QHXURSV\FKRORJLH�H[HUoDQW�HQ�)UDQFH�� 

UHFXHLOOLU��SDU�GHV�VRQGDJHV�HW�GHV�HQTXrWHV��GHV�GRQQpHV�TXDQWLWD�
WLYHV�FRQFHUQDQW�O¶H[HUFLFH�SURIHVVLRQQHO��HQ�OLHQ�DYHF�OHV�WUDYDX[�

PHQpV�SDU�O¶DVVRFLDWLRQ� 

REVHUYDWRLUH#RISQ�IU 
  

5pIOH[LRQV�VXU�
OHV�SUDWLTXHV�HW�
YLVLELOLWp�GH�OD�
VSpFLDOLWp 

'pIHQGUH�HW�SURPRXYRLU�OD�SUDWLTXH�QHXURSV\FKRORJLTXH�SDU�OHV�
SV\FKRORJXHV��DXJPHQWHU�OD�YLVLELOLWp�HW�OD�OLVLELOLWp�DXSUqV�GX�JUDQG�

SXEOLF�HW�GHV�SDUWHQDLUHV�SURIHVVLRQQHOV�HW�LQVWLWXWLRQQHOV�� 
SRUWHU�OD�SDUROH�GHV�SV\FKRORJXHV�VSpFLDOLVpV�HQ�QHXURSV\FKRORJLH��
DX�QLYHDX�QDWLRQDO�HW�LQWHUQDWLRQDO��DXSUqV�GHV�DXWRULWpV�HW�GHV�LQV�
WDQFHV�SURSUHV�j�OD�SURIHVVLRQ��613��))33��6)3��RX�UpIpUHQWHV�GDQV�
OH�GRPDLQH�GH�OD�QHXURSV\FKRORJLH��61/)��*5(&2���DILQ�GH�WUD�

YDLOOHU�HQ�OLHQ�pWURLW�DYHF�HOOHV� 

UHIOH[LRQV�VSHFLDOLWH#RISQ�IU 
  

'URLWV�HW�6WDWXW &RPPXQLTXHU�VXU�OHV�DVSHFWV�OpJLVODWLIV�GH�QRWUH�SURIHVVLRQ�� 
FRQWULEXHU�j�OD�GLIIXVLRQ��j�O¶DSSOLFDWLRQ�HW�j�OD�GpIHQVH�GX�FRGH�GH�
GpRQWRORJLH�GHV�SV\FKRORJXHV��DLQVL�TX¶j�SURWpJHU�OH�SXEOLF�FRQWUH�

OHV�PpVXVDJHV�GH�OD�QHXURSV\FKRORJLH� 

GURLWV�VWDWXW#RISQ�IU 
  

3V\FKRPpWULH ¯XYUHU�j�XQH�XWLOLVDWLRQ�pFODLUpH�GHV�RXWLOV�SV\FKRPpWULTXHV�SDU�OHV�
SV\FKRORJXHV�VSpFLDOLVpV�HQ�QHXURSV\FKRORJLH��SDU�GHV�WUDYDX[�GH�
V\QWKqVH��OD�UpGDFWLRQ�G¶DUWLFOHV�RX�HQFRUH�OD�SDUWLFLSDWLRQ�j�GHV�

WUDYDX[�GH�QRUPDOLVDWLRQ�GH�WHVWV�RX�GH�TXHVWLRQQDLUHV�� 
3DUWLFLSHU�j�OD�UpIOH[LRQ�DXWRXU�GH�OD�TXHVWLRQ�GH�OD�SURWHFWLRQ�GHV�

RXWLOV� 

SV\FKRPHWULH#RISQ�IU 
  

&RPPXQLFDWLRQ *pUHU��HQ�WUDQVYHUVDOLWp�DYHF�O¶HQVHPEOH�GHV�FRPPLVVLRQV��OD�WUDQV�
PLVVLRQ�HW�OD�FRPPXQLFDWLRQ�GHV�WUDYDX[�GH�O¶2)31��PLVVLRQV�GH�
GpILQLWLRQ�GH�O¶LGHQWLWp�YLVXHOOH��GH�UpGDFWLRQ��GH�GLIIXVLRQ�HW�G¶DQL 

PDWLRQ�G¶pYqQHPHQWV�SRQFWXHOV�� 

FRPPXQLFDWLRQ#RISQ�IU 
 



��� 

 

0$/9<�	�67e3+$1 

GRPDLQH� VLJQLILDQW� �QRPBGHBO¶DVVRFLDWLRQ��
QHXURSV\FKRORJLH�SUR��� SHUPHWWDQW� DLQVL� GH� FUpHU� XQ�
HQWUHODF� GH� VLWHV� DVVRFLpV� j� XQH� PrPH� GpPDUFKH��
UDSLGHPHQW� LGHQWLILDEOH� FRPPH� XQ� UpVHDX� VSpFLILTXH�
GH�SURIHVVLRQQHOV�TXDOLILpV� 

$X� ILO� GX� WHPSV�� O¶2)31� D� pJDOHPHQW� LQYHVWL� OHV�
UpVHDX[� VRFLDX[�� IDYRULVDQW� OD� SXEOLFDWLRQ� UpJXOLqUH�
G¶DFWXDOLWpV� HW� OH� UHQYRL� YHUV� GHV� IRUPDWLRQV� HW� GHV�
DUWLFOHV� VFLHQWLILTXHV� G¶LQWpUrW�� (QILQ�� GHV�1HZVOHWWHUV�
VRQW� UpGLJpV� SDU� OHV� PHPEUHV� GX� &$� HW� SXEOLpV�
ELPHVWULHOOHPHQW�j�O¶DWWHQWLRQ�GHV�DGKpUHQWV�HW�GH�WRXWH�
SHUVRQQH�VRXKDLWDQW�VH�WHQLU�LQIRUPpH�GH�O¶DFWXDOLWp�GH�
O¶DVVRFLDWLRQ�HW�GH�OD�QHXURSV\FKRORJLH� 

&RPSRVLWLRQ�GH�O¶2)31 

/¶2)31�HVW� FRPSRVpH�G¶XQ� EXUHDX� QRPPp�SDU� OH�
&$�� OXL-PrPH� pOX� WRXV� OHV� WURLV� DQV� SDU� OHV�PHPEUHV�
DGKpUHQWV�GH�O¶DVVRFLDWLRQ��/HV�DGKpVLRQV�VH�IRQW�VRXV�
IRUPH� LQGLYLGXHOOH�� 3RXU� FH� IDLUH�� OHV� SHUVRQQHV�
GRLYHQW� SRXYRLU� MXVWLILHU� GH� O¶REWHQWLRQ� GX� WLWUH� GH�
SV\FKRORJXH��RX�XQH�LQVFULSWLRQ�HQ�0DVWHU����HW�G¶XQH�
VSpFLDOLWp� HQ� QHXURSV\FKRORJLH�� %LHQ� TXH� O¶2)31� QH�
SUpWHQGH�SDV�MXJHU�GH�TXL�HVW�SV\FKRORJXH�VSpFLDOLVp�HQ�
QHXURSV\FKRORJLH�HW�GH�TXL�QH�O¶HVW�SDV��HOOH�VH�SURSRVH�
FHSHQGDQW�GH�SURPRXYRLU�HW�GH�YDORULVHU�XQ�KDXW�GHJUp�
GH� VSpFLDOLVDWLRQ� HQ� QHXURSV\FKRORJLH� HQ� FKHUFKDQW� j�
pWDEOLU� GHV� UpIpUHQWLHOV� FRPPXQV� HQ� WHUPHV� GH�
IRUPDWLRQ� LQLWLDOH� HW� GH� SUDWLTXHV� SURIHVVLRQQHOOHV��
$LQVL�� HOOH� UDVVHPEOH� GHV� PHPEUHV� SURIHVVLRQQHOV� HW�
GHV� PHPEUHV� pWXGLDQWV� �j� SDUWLU� GX� 0DVWHU� ���� PDLV�
pJDOHPHQW� GHV� PHPEUHV� UHWUDLWpV� HW� GHV� PHPEUHV�
LQWHUQDWLRQDX[� DILQ� GH� SHUPHWWUH� DX[� FROOqJXHV�
IUDQFRSKRQHV�G¶pFKDQJHU�HW�GH�EpQpILFLHU�G¶XQH�SDUWLH�
GHV�DYDQWDJHV� OLpV�j� O¶DGKpVLRQ��3DU�DLOOHXUV��XQ�VWDWXW�
G¶DVVRFLDWLRQ� SDUWHQDLUH� D� pJDOHPHQW� pWp� FUpp� DILQ� GH�
SHUPHWWUH� O¶RIILFLDOLVDWLRQ�GH�SDUWHQDULDWV� V\PEROLTXHV�
VDQV� LPSOLFDWLRQ� ILQDQFLqUH� DX[� DVVRFLDWLRQV� GH�
SV\FKRORJXHV� VSpFLDOLVpV� HQ� QHXURSV\FKRORJLH� TXL�

SRVVqGHQW� GHV� REMHFWLIV� FRPSDWLEOHV� DYHF� FHX[� GH�
O¶2)31� HW� TXL� VRXKDLWHQW� WUDYDLOOHU� HQ� FROODERUDWLRQ�
DYHF�HOOH�� 

(Q������� OD�FRPPLVVLRQ�2EVHUYDWRLUH� D�PHQp�XQH�
HQTXrWH� DXSUqV� GH� QRV� DGKpUHQWV� GRQW� QRXV� YRXV�
SUpVHQWRQV� TXHOTXHV� UpVXOWDWV� LFL� �FI�� )LJXUHV� �� j� ���
3RQFKHO�� :DXTXLH]�� 	� &DXOHWLQ-*LOOLHU�� ������� &H�
UHFHQVHPHQW� DXSUqV� GH� SOXV� GH� ���� DGKpUHQWV-
UpSRQGDQWV� SHUPHW� G¶RIIULU� XQ� SUHPLHU� UHJDUG� VXU� OD�
VLWXDWLRQ�SURIHVVLRQQHOOH�GHV�SV\FKRORJXHV� VSpFLDOLVpV�
HQ� QHXURSV\FKRORJLH� HQ� )UDQFH�� PDOJUp� OHV� ELDLV� OLpV�
QRWDPPHQW� j� O¶HQJDJHPHQW� DVVRFLDWLI� GHV� UpSRQGDQWV��
/¶HQTXrWH� GH� 3RQFKHO� HW� DO�� ������� UHWURXYH� GHV�
GRQQpHV� pTXLYDOHQWHV� j� FHOOHV� GHV� DXWUHV� pWXGHV�
QDWLRQDOHV� PHQpHV� DXSUqV� GHV� SV\FKRORJXHV�� 3UqV� GH�
�����GHV� UpSRQGDQWV�pWDLHQW�GHV�IHPPHV�kJpHV�GH����
DQV� HQ� PR\HQQH� �pWHQGXH �� ��-��� DQV�� HW� SUqV� GH� OD�
PRLWLp� GHV� UpSRQGDQWV� DYDLHQW� REWHQX� OHXU� GLSO{PH�
DSUqV������� 

(Q� )UDQFH�� OD� VLWXDWLRQ� GHV� SV\FKRORJXHV� HVW�
VRXYHQW�SUpFDLUH��GX�IDLW�G¶XQ�QRPEUH�SDUWLFXOLqUHPHQW�
LPSRUWDQW�GH�GLSO{PpV��HVWLPpV�j�HQYLURQ������SDU�DQ�
SDU� OD� )pGpUDWLRQ� )UDQoDLVH� GHV� 3V\FKRORJXHV� HW� GH�
3V\FKRORJLH�>))33@��SRXU�XQ�PDUFKp�GX�WUDYDLO�VDWXUp��
FH�TXL�VH�UHWURXYH�pJDOHPHQW�DX�VHLQ�GH�OD�VSpFLDOLWp�HQ�
QHXURSV\FKRORJLH�� 6HXOV� ��� �� GHV� UpSRQGDQWV�
H[HUoDLHQW� j� WHPSV� SOHLQ� VXU� XQ� VHXO� SRVWH� HW� ��� ��
H[HUoDLHQW� j� WHPSV� SDUWLHO�� GRQW� �� �� FXPXODLHQW� DX�
PRLQV� WURLV� SRVWHV�� 3DU� FRQWUH�� VHXOV� �� �� pWDLHQW� HQ�
LQDFWLYLWp�RX�j�OD�UHFKHUFKH�G¶XQ�HPSORL�� 

/HV� OLHX[�G¶H[HUFLFH�� OHV�SRSXODWLRQV� DFFXHLOOLHV�HW�
OH� W\SH�G¶DFWLYLWpV�GHV� UpSRQGDQWV� VRQW� UDSSRUWpV�GDQV�
OHV�)LJXUHV���j����1RWRQV�TXH�OHV�PLVVLRQV�G¶pYDOXDWLRQ�
VRQW�OHV�SOXV�ODUJHPHQW�UpSDQGXHV��LO�H[LVWH�HQFRUH�XQH�
PpFRQQDLVVDQFH� GH� QRV� FKDPSV� G¶DFWLRQ� DYHF� XQH�
QHWWH� WHQGDQFH� j� UpGXLUH� OH� U{OH� GHV� SV\FKRORJXHV�
VSpFLDOLVpV� HQ� QHXURSV\FKRORJLH� j� GHV�

)LJXUH����3ULQFLSDX[�OLHX[�G¶H[HUFLFH�GHV�SV\FKRORJXHV�VSpFLDOLVpV�HQ�QHXURSV\FKRORJLH�DGKpUHQWV�j�O¶2)31� 
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© SV\FKRWHFKQLFLHQV ª�� YRLUH� j� GHV� © WHVWHXUV ª�� (Q�
GpSLW� GH� FH� FRQVWDW�� FHWWH� HQTXrWH� SHUPHW� G¶DIILUPHU�
O¶LQWpUrW� JUDQGLVVDQW� SRXU� OD� SURIHVVLRQ� DYHF� OH�
GpYHORSSHPHQW� GH� SRVWHV� GpGLpV� GDQV� GHV� GRPDLQHV�
G¶LQWHUYHQWLRQV� YDULpV� �VHFWHXU� PpGLFR-VRFLDO� HW�
pGXFDWLI�� VHUYLFHV� GH� SV\FKLDWULH�� G¶RQFRORJLH� RX�
HQFRUH� GH� JpQpWLTXH��� PDLV� pJDOHPHQW� SDU� GHV�
SUDWLTXHV� SOXV� ODUJHV�� WHO� TX
HQ� UppGXFDWLRQ�� HQ�
DFFRPSDJQHPHQW� GHV� SDWLHQWV� HW� GHV� DLGDQWV�� PDLV�
DXVVL�SRXU�GHV�PLVVLRQV�GH�IRUPDWLRQ��GH�UHFKHUFKH�RX��
GDQV� XQH� PRLQGUH� PHVXUH�� G¶H[SHUWLVH�
QHXURSV\FKRORJLTXH�DXSUqV�GHV�WULEXQDX[� 

7RXMRXUV� GDQV� O¶HQTXrWH� GH� 3RQFKHO� HW� DO�� ��������
XQ� SHX� SOXV� GH� OD� PRLWLp� ��� ��� GHV� UpSRQGDQWV�
H[HUoDLHQW�GDQV�OH�VHFWHXU�SXEOLF��FRQWUH��� ��GDQV�OH�
SULYp�� HW� �� ��GHV� UpSRQGDQWV� H[HUoDLHQW� XQH� DFWLYLWp�
OLEpUDOH�HQ�FDELQHW��j�WHPSV�SOHLQ�RX�j�WHPSV�SDUWLHO��6L�
OH� VHFWHXU� SXEOLF� UHSUpVHQWDLW� OD� SOXV� ODUJH� SDUW� GH�
O¶DFWLYLWp� VDODULpH� GHV� DGKpUHQWV�� VHXOV� �� �� pWDLHQW�
WLWXODLUHV� GH� OD� IRQFWLRQ� SXEOLTXH� �VWDWXW� GH�
IRQFWLRQQDLUH���FRQWUH������GH�SRVWHV�SUpFDLUHV��VWDWXW�
GH�FRQWUDFWXHO��j�GXUpH�GpWHUPLQpH��HW��� ��HQ�FRQWUDW�
j� GXUpH� LQGpWHUPLQpH�� PDLV� QH� EpQpILFLDQW� SDV� GHV�
DYDQWDJHV� OLpV� j� OD� WLWXODULVDWLRQ� �S�� H[��� pYROXWLRQ�
VDODULDOH�� SULPHV�� FRWLVDWLRQV� UHWUDLWH�� DLGH� DX�
ORJHPHQW��� 

8QH�VHFRQGH�HQTXrWH��-HKHO�HW�DO�������D���GLIIXVpH�
DX-GHOj� GHV� DGKpUHQWV� j� O¶2)31�� DXSUqV� GH� SOXV� GH�
����� SURIHVVLRQQHOV� HQ� YXH� GH� UpDOLVHU� XQ� pWDW� GHV�
FRQGLWLRQV� GH� WUDYDLO� GHV� SV\FKRORJXHV� VSpFLDOLVpV� HQ�
QHXURSV\FKRORJLH�� UHWURXYH� pJDOHPHQW� FHWWH� SUpFDULWp�
SURIHVVLRQQHOOH� FHWWH� JUDQGH� GLVSDULWp� HQWUH� OHV�
VHFWHXUV�SXEOLFV�HW�SULYpV��/D�PDMRULWp�GHV�SRVWHV�VRQW�
DLQVL� UHSUpVHQWpV� SDU� GHV� WHPSV� SDUWLHOV�� YRLUH� WUqV�
SDUWLHOV�� SDU� XQ� VDODLUH� PR\HQ� UHODWLYHPHQW� EDV�� j�
KDXWHXU�GH������¼�PHQVXHO��VRLW�HQYLURQ������&$'���
WDQGLV� TXH� OH� VDODLUH� PHQVXHO� PR\HQ� WRXV� GRPDLQHV�
FRQIRQGXV�HVW�GH������¼��HQYLURQ������&$'��FKH]�OHV�
MHXQHV� GLSO{PpV� GH� QLYHDX� %DF� ��� VHORQ� O¶$JHQFH�
SRXU� O¶(PSORL� GHV� &DGUHV� �$3(&��� 8Q� PDQTXH� GH�
PR\HQV�FULDQW�HW�XQH�IDLEOH�DXWRQRPLH�SURIHVVLRQQHOOH�
VRQW�pJDOHPHQW�UHWURXYpV�FKH]� OHV�SURIHVVLRQQHOV��/HV�
UpVXOWDWV�GH�FHWWH�HQTXrWH�VRQW�FRPSLOpV�GDQV� O¶DUWLFOH�
GH�-HKHO�HW�DO�������D��HW�GDQV�VRQ�VXSSOpPHQW��-HKHO�HW�
DO�������E���FH�GHUQLHU�pWDQW�GLIIXVp�JUDFLHXVHPHQW�SDU�
O¶2)31� 

/HV�SURGXFWLRQV��SURMHWV�HW�UHFRQQDLVVDQFHV�GH�
O¶2)31 

6L� QRWUH� DVVRFLDWLRQ� UHQFRQWUH� XQ� DXVVL� YLI�
HQJRXHPHQW�� F¶HVW� HQ� JUDQGH� SDUWLH� JUkFH� j�
O¶LPSOLFDWLRQ� GH� QRV� DGKpUHQWV� WUqV� PRWLYpV� j� IDLUH�
DYDQFHU�QRV�SUDWLTXHV�� OD�YLVLELOLWp�GH�QRWUH� VSpFLDOLWp�
HW� OD� IRUPDWLRQ� GH� QRV� SDLUV�� (W� LOV� VRQW� SUROLILTXHV� ��

)LJXUH����7\SH�G¶DFWLYLWpV�SUDWLTXpHV�SDU�OHV�SV\FKRORJXHV�VSpFLDOLVpV�HQ�QHXURSV\FKRORJLH�DGKpUHQWV�j�O¶2)31� 

)LJXUH����3RSXODWLRQV�DFFXHLOOLHV�SDU�OHV�SV\FKRORJXHV�VSpFLDOLVpV�HQ�QHXURSV\FKRORJLH�DGKpUHQWV�j�O¶2)31� 
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3DU� O¶LQWHUPpGLDLUH� GH� JURXSHV� GH� WUDYDLO� VHPL-SULYpV�
JpUpV� VXU� OH� IRUXP�GH� O¶2)31�DX�VHLQ�GHV�GLIIpUHQWHV�
FRPPLVVLRQV�� GHV�PHPEUHV� GRQQHQW� GH� OHXU� WHPSV� HW�
GH� OHXUV� H[SpULHQFHV� SRXU� FRPSLOHU� GHV� UHFKHUFKHV��
pFULUH� GHV� DUWLFOHV�� FHQWUDOLVHU� GHV� UHVVRXUFHV� HW�
pODERUHU�GHV�JXLGHV�GH�ERQQHV�SUDWLTXHV�RX�GHV�ILFKHV�
V\QRSWLTXHV�� /D� PDMRULWp� GH� FHV� SURGXFWLRQV� VRQW� HQ�
DFFqV� OLEUH� VXU� OH� VLWH� LQWHUQHW� GH� O¶RUJDQLVDWLRQ��
JpQpUDOHPHQW� VRXV� OLFHQFH� &UHDWLYH� &RPPRQV� TXL�
SHUPHW� XQH� XWLOLVDWLRQ� QRQ� FRPPHUFLDOH� HW� pWHQGXH� j�
WRXV�GH�FHV�WUDYDX[��WRXW�HQ�SURWpJHDQW�QRV�FUpDWLRQV� 

$LQVL��GHSXLV�������GH�QRPEUHXVHV�HQTXrWHV�RQW�pWp�
FUppHV��GLIIXVpHV�HW�DQDO\VpHV � 

�� eWDW� GHV� OLHX[� GHV� FRQGLWLRQV� HW� SUDWLTXHV� GHV�
VWDJHV� HQ� QHXURSV\FKRORJLH� �3RQFKHO��
$PHQGROD�� 	� 5DGLJXHU�� ������� GpPRQWUDQW�
QRWDPPHQW�OD�GLVSDULWp�GHV�IRUPDWLRQV�SUDWLTXHV�
FRQFHUQDQW� OH� QRPEUH� G¶KHXUHV� GH� VWDJHV�
DOORXpHV�� OHV� SRVVLELOLWpV� G¶DFFXHLO� HQ� IRQFWLRQ�
GHV�OLHX[�GH�WUDYDLO�GHV�SV\FKRORJXHV�HQFDGUDQWV�
�SXEOLF�YV��SULYp�� W\SH�GH�VWUXFWXUHV��HWF���HW�GH�
OD�JUDWLILFDWLRQ�GHV�VWDJLDLUHV�� 

�� 3ODFH�GH� OD�QHXURSV\FKRORJLH�GDQV� OHV�0DLVRQV�
'pSDUWHPHQWDOHV� GHV� 3HUVRQQHV� +DQGLFDSpHV�
�0'3+�� FRRUGRQQpH� SDU� 0�� 0XQHDX[�
�SV\FKRORJXH� VSpFLDOLVpH� HQ� QHXURSV\FKRORJLH�
HW� GRFWHXU� HQ� SV\FKRORJLH� GDQV� OHV� $OSHV� GH�
+DXWH�3URYHQFH���&HWWH�pWXGH�D�PLV�HQ�pYLGHQFH�
TXH� FHUWDLQHV� GH� FHV� VWUXFWXUHV� IRQW� GpMj� DSSHO�
DX[�QHXURSV\FKRORJXHV�SRXU�UpDOLVHU�GHV�ELODQV�
HW� GHV� SULVHV� HQ� FKDUJH�� WDQGLV� TXH� G¶DXWUHV�
PpFRQQDLVVHQW�SDUWLHOOHPHQW�RX�WRWDOHPHQW�FHWWH�
SURIHVVLRQ��DYHF�XQH�UpSDUWLWLRQ�WUqV�LQpJDOH�VXU�
OH� WHUULWRLUH� IUDQoDLV�� 'HV� OLHQV� DYHF� OHV�
GpSDUWHPHQWV�WHUULWRULDX[�RQW�pWp�FUppV�j�OD�VXLWH�
GH� FHWWH� HQTXrWH�� QRWDPPHQW� SDU� OD� GLIIXVLRQ�
G¶XQH� V\QWKqVH� DXVVL� GLVSRQLEOH� VXU� OH� VLWH�
LQWHUQHW�GH�O¶2)31�� 

�� 5{OH�GHV�QHXURSV\FKRORJXHV�DXSUqV�GHV�SDWLHQWV�
HQ� pWDW� GH� FRQVFLHQFH� DOWpUpH� �� XQ� JURXSH�
G¶DGKpUHQWV�SURIHVVLRQQHOV�V¶HVW�UpXQL�DXWRXU�GX�
FRQVWDW� TXH� FHWWH� SRSXODWLRQ� SDUWLFXOLqUH� pWDLW�
HQFRUH�SHX�DERUGpH�HQ�IRUPDWLRQ�LQLWLDOH�HW�TXH��
GDQV� QRWUH� SD\V�� LO� VHPEODLW� \� DYRLU� SHX� GH�
QHXURSV\FKRORJXHV� GDQV� OHV� VHUYLFHV� GpGLpV��
/¶pWDW� GHV� OLHX[� HQ�)UDQFH� �6WpSKDQ��5DGLJXHU��
0DUWLDO�� )UDQFRQLH�� /DXUH\V�� 	� :DXTXLH]��
������D�FRQILUPp�FHV�LPSUHVVLRQV��DORUV�TXH�QRV�
FRPSpWHQFHV� FURLVpHV� VHPEOHQW� DSSRUWHU� XQH�
UpHOOH� SOXV-YDOXH� j� O
DFFRPSDJQHPHQW� HW� DX�
GLDJQRVWLF�� FRPPH� OH� FRQILUPH� OH� 3U�� 6��
/DXUH\V��QHXURORJXH�GLULJHDQW�OH�&RPD�6FLHQFH�
*URXS� GH� /LqJH� �%HOJLTXH��� $SUqV� O¶pWXGH�
SULQFHSV� PHQpH� DXSUqV� GH� SOXVLHXUV� UpJLRQV�
IUDQFRSKRQHV� �)UDQFH�� %HOJLTXH�� 6XLVVH� HW�

4XpEHF���XQH�QRXYHOOH�HQTXrWH�HVW�DFWXHOOHPHQW�
GLIIXVpH�j�O¶LQWHUQDWLRQDO�� 

�� )LQ������� O¶2)31�D� pJDOHPHQW�SDUWLFLSp�� JUkFH�
j� VRQ� ODUJH� UpVHDX�GH�FOLQLFLHQV� IUDQoDLV�� j�XQH�
HQTXrWH� LQWHUQDWLRQDOH� GH� JUDQGH� DPSOHXU� VXU�
QRV� SUDWLTXHV� HW� QRWUH� PpWLHU�� HQ� FROODERUDWLRQ�
DYHF�-�&��$UDQJR-/DVSULOOD��3K'�HQ�SV\FKRORJLH�
HW� HQ� UpKDELOLWDWLRQ� QHXURSV\FKRORJLTXH� HQ�
$UJHQWLQH� HW� FRRUGLQDWHXU� GH� FHWWH� HQTXrWH�
DXSUqV�GH����SD\V�G¶$PpULTXH�/DWLQH��$UDQJR-
/DVSULOOD�� 6WHYHQV�� 0RUOHWW-3DUHGHV�� $UGLOD�� 	�
5LYHUD�� ������� /HV� GRQQpHV� VRQW� DFWXHOOHPHQW�
HQ�FRXUV�G¶DQDO\VH� 

$PpOLRUHU� QRWUH� YLVLELOLWp� SDU� HW� SRXU� QRV� SDLUV�
UHVWH�XQH�PLVVLRQ�SKDUH�GH�O¶2)31��$XVVL��GLIIpUHQWHV�
SODTXHWWHV� VRXV� IRUPH� GH� GpSOLDQWV� j� WURLV� YROHWV� RQW�
pWp� SURGXLWHV� DILQ� GH� SUpVHQWHU� OH� U{OH� GX�
QHXURSV\FKRORJXH� ��� HQ� FRQVXOWDWLRQ�PpPRLUH�� ��� HQ�
VHUYLFH�GH�PpGHFLQH�SK\VLTXH�HW�GH�UpDGDSWDWLRQ�����HQ�
SV\FKLDWULH�� HW� FH�� j� GHVWLQDWLRQ� GHV� PpGHFLQV�� GHV�
FROOqJXHV� SDUDPpGLFDX[� HW� GX� JUDQG� SXEOLF�� '¶DXWUHV�
SODTXHWWHV� VRQW� HQ� FRXUV� G¶pODERUDWLRQ� SRXU� GHV�
VHFWHXUV� G¶LQWHUYHQWLRQ� VXSSOpPHQWDLUHV�� QRWDPPHQW�
VXU� OH� U{OH� GX� QHXURSV\FKRORJXH� HQ� pWDEOLVVHPHQW�
G¶KpEHUJHPHQW� SRXU� SHUVRQQHV� kJpHV� GpSHQGDQWHV�
�(+3$'��� HQ� VHUYLFH� G¶DFFRPSDJQHPHQW� PpGLFR-
VRFLDO�SRXU�DGXOWH�KDQGLFDSp��6$06$+��HW�HQ�FHQWUH�
PpGLFR-SV\FKR-SpGDJRJLTXH� �&033��� RX� HQFRUH� VXU�
O¶DSSRUW�GH�OD�QHXURSV\FKRORJLH�ORUV�GH�O¶pYDOXDWLRQ�GH�
O¶DSWLWXGH�j� OD� UHSULVH�GH�OD�FRQGXLWH�DXWRPRELOH�GDQV�
OH�FDGUH�GX�KDQGLFDS�LQYLVLEOH� 

8QH� ILFKH� G¶LQIRUPDWLRQV� VXU� OD� FHUWLILFDWLRQ�
(XUR3V\� �FHUWLILFDWLRQ�HXURSpHQQH�HQ�SV\FKRORJLH�TXL�
VRXWLHQW� OD� UHFRQQDLVVDQFH� WUDQVIURQWDOLqUH� GHV�
FRPSpWHQFHV�HW�GHV�FRQQDLVVDQFHV�GHV�SV\FKRORJXHV���
HQ� SDUWHQDULDW� DYHF� OD� ))33� �FI�� 7DEOHDX� ���� D�
pJDOHPHQW�YX�OH�MRXU��&H�W\SH�GH�FROODERUDWLRQ�SHUPHW�
GH� VRXOLJQHU� OHV� OLHQV� TXH� SHXYHQW� HQWUHWHQLU� OHV�
DVVRFLDWLRQV� TXL� GpIHQGHQW� QRWUH� SURIHVVLRQ�� TXHOOHV�
TXH�VRLHQW� OHV�VSpFLDOLWpV�FRQFHUQpHV��eJDOHPHQW��DILQ�
G¶HQULFKLU� OD� UpIOH[LRQ�DXWRXU�GX�VWDWXW� OpJLVODWLI�GH� OD�
SURIHVVLRQ� TXL� DQLPH� DFWXHOOHPHQW� OHV� SV\FKRORJXHV�
IUDQoDLV�� XQ� pWDW� GHV� OLHX[� VXU� OD� UpJOHPHQWDWLRQ� GX�
FRGH�GH�GpRQWRORJLH��UpDOLVp�DYHF�QRV�DGKpUHQWV��D�pWp�
PLV�j�GLVSRVLWLRQ�VXU�QRWUH�VLWH� 

7UDYDLOOHU� DYHF� OHV� RUJDQLVDWLRQV� QDWLRQDOHV� HVW�
HVVHQWLHO��PDLV�OH�SDUWDJH�DYHF�OHV�DVVRFLDWLRQV�ORFDOHV�
HVW�DXVVL�SDUWLFXOLqUHPHQW�LPSRUWDQW��'DQV�FH�FRQWH[WH��
XQ� V\VWqPH� GH� PXWXDOLVDWLRQ� GH� WUDYDX[� D� pWp� FUpp��
SHUPHWWDQW�DX[�DVVRFLDWLRQV�GH�VDLVLU�GHV� WKqPHV�GpMj�
DERUGpV� SDU� OHXUV� SDLUV�� GH� IDLUH� DSSHO� j� GHV�
IRUPDWHXUV�LQIRUPDWHXUV� TXDOLILpV� HW� G¶DOLPHQWHU� FHV�
UpIpUHQWLHOV�FRPPXQV��'H�FHV�SUHPLHUV�WUDYDX[�HVW�Qp�
OH� 'pYHORSSHPHQW� 1HXUR3V\FKRORJLTXH� &RQWLQX��
GLVSRVLWLI�TXL�VH�EDVH�VXU�WURLV�SULQFLSHV���DSSRUWHU�XQH�
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DLGH� j� O¶RUJDQLVDWLRQ� GH� PDQLIHVWDWLRQV� ORFDOHV��
DFFRPSDJQHU� OD� UHFKHUFKH� G¶LQWHUYHQDQWV� HW� DSSRUWHU�
XQH�FRQWULEXWLRQ�DX�ILQDQFHPHQW�GH�FHV�PDQLIHVWDWLRQV�
HW�RX� DX� GpIUDLHPHQW� GHV� GLWV� LQWHUYHQDQWV�� SDU� XQH�
VXEYHQWLRQ�DQQXHOOH� 

(Q� RXWUH�� DILQ� G¶DPpOLRUHU� HW� G¶KDUPRQLVHU� QRV�
SUDWLTXHV�� QRXV� DYRQV� SXEOLp� FHWWH� DQQpH� XQ� ,QGH[�
3V\FKRPpWULTXH� UHFHQVDQW� GLIIpUHQWHV� YHUVLRQV� GX�
7UDLO� 0DNLQJ� 7HVW� �pSUHXYH� G¶RULJLQH� GH� 5HLWDQ� HW�
:ROIVRQ� >����@� HW� VHV� YDULDQWHV�� XVLWpHV� HQ� )UDQFH�
DLQVL� TXH� OHXUV� QRUPHV�� OHXUV� GLVWULEXWLRQV� HW� OHXUV�
TXDOLWpV� VWDWLVWLTXHV� HW� SV\FKRPpWULTXHV�� &HW� RXWLO�
SUDWLTXH�� DFFRPSDJQp� G¶XQH� UHYXH� GH� OLWWpUDWXUH�� VH�
YHXW� GLGDFWLTXH� HW� pYROXWLI�� SHUPHWWDQW� G¶XWLOLVHU� OD�
YHUVLRQ� OD� SOXV� DSSURSULpH� j� OD� SRSXODWLRQ� UHQFRQWUpH�
HQ�WRXWH�FRQQDLVVDQFH�GH�FDXVH��&RPPH�OD�PDMRULWp�GH�
QRV� SURGXFWLRQV�� LO� HVW� WpOpFKDUJHDEOH� VXU� OH� VLWH�
LQWHUQHW� GH� O¶2)31�� � '¶DXWUHV� LQGH[�� EDVpV� VXU� OH�
PrPH�SULQFLSH��VRQW�HQ�FRXUV�G¶pODERUDWLRQ�DXWRXU�GHV�
pSUHXYHV� OHV� SOXV� IUpTXHPPHQW� XWLOLVpHV��&LWRQV� SRXU�
H[HPSOHV� OHV� WUqV� QRPEUHXVHV� YHUVLRQV� GX� WHVW� GH�
6WURRS� �FHUWDLQHV� VRQW� SOXV� DSSURSULpHV� j� GHV� FODVVHV�
G¶kJH� VSpFLILTXHV� RX� SUHQQHQW� HQ� FRPSWH� OH� QLYHDX�
VRFLRFXOWXUHO��OHV�IRUPDWV�YDULHQW�pJDOHPHQW��j�WURLV�RX�
TXDWUH� SODQFKHV�� WURLV� RX� TXDWUH� FRXOHXUV�� HWF��� RX�
HQFRUH� OHV� pSUHXYHV� GH� IOXHQFHV� YHUEDOHV� GRQW� OHV�
QRUPDOLVDWLRQV�� OHV� WDLOOHV� HW� TXDOLWpV�
G¶pFKDQWLOORQQDJHV� RX� OHV� VXEWLOLWpV� SURFpGXUDOHV�
�FRQVLJQHV�� OLPLWHV� WHPSRUHOOHV�� HWF��� VRQW�
SDUWLFXOLqUHPHQW� KpWpURJqQHV�� /D� ILQDOLWp� G¶XQ� ,QGH[�
3V\FKRPpWULTXH� HVW� G¶DLGHU� OHV� SUDWLFLHQV� j� V¶DMXVWHU�
DX[� EHVRLQV� HW� DX[� SDUWLFXODULWpV� GH� FKDTXH� SDWLHQW��
WRXW� HQ� OHXU� SHUPHWWDQW� GH� V¶LQWHUURJHU� VXU� OHV� RXWLOV�
XWLOLVpV�DX�TXRWLGLHQ� 

�(QILQ�� OD� GHX[LqPH� pGLWLRQ� GH� QRWUH� FRQJUqV�
QDWLRQDO�� OH�&11&��D�SX�rWUH�RUJDQLVpH�HW� V¶HVW� WHQXH�
HQ�RFWREUH������j�1vPHV��(OOH�D�UDVVHPEOp�SUqV�GH�����
FROOqJXHV�HW�D�SHUPLV�GH�SURSRVHU����FRPPXQLFDWLRQV�
RUDOHV� HW� ��� FRPPXQLFDWLRQV� DIILFKpHV�� GRQW� QRXV�
SURSRVRQV� pJDOHPHQW� OHV� FDSWDWLRQV� YLGpR� VXU� OH� VLWH�
GpGLp� �ZZZ�FQQF�IU��� &HW� pYpQHPHQW� QRXV� WLHQW�
SDUWLFXOLqUHPHQW�j�F°XU�SRXU�OH�SDUWDJH��OD�PXOWLSOLFLWp�
GHV�SUDWLTXHV�HW�FHWWH�RFFDVLRQ�XQLTXH�G¶DSSURIRQGLU�HW�
G¶DFWXDOLVHU� OHV� FRQQDLVVDQFHV�� GDQV� XQ� REMHFWLI�
SHUSpWXHO� G¶DPpOLRUDWLRQ� GHV� SULVHV� HQ� VRLQV� HW� GHV�
DFFRPSDJQHPHQWV� SURSRVpV� DX[� SDWLHQWV� HW� j� OHXUV�
SURFKHV�� /D� SURFKDLQH� pGLWLRQ� HVW� G¶DLOOHXUV� HQ� FRXUV�
G¶pODERUDWLRQ��SRUWpH�SDU�O¶2)31��OH�ODERUDWRLUH�&53-
&32��($������&HQWUH�GH�5HFKHUFKH�HQ�3V\FKRORJLH���
&RJQLWLRQ�� 3V\FKLVPH��2UJDQLVDWLRQV�� GH� O¶8QLYHUVLWp�
GH� 3LFDUGLH� -XOHV�9HUQH� HW� O¶$�361�� XQH� DVVRFLDWLRQ�
ORFDOH�SDUWHQDLUH��SRXU�XQ�UHQGH]-YRXV�TXL�DXUD�OLHX�HQ�
RFWREUH������j�$PLHQV� 

2XWUH� QRV� SURSUHV� SURGXFWLRQV�� O¶2)31� HVW�
GRUpQDYDQW�UHFRQQXH�VXU�OD�VFqQH�SXEOLTXH�FRPPH�XQ�

DFWHXU� j� SUHQGUH� HQ� FRPSWH� �� GHSXLV� ������
O¶DVVRFLDWLRQ� D� HQ� HIIHW� pWp� VROOLFLWpH� SDU� SOXVLHXUV�
LQVWDQFHV� GH� VDQWp� SXEOLTXH�� SDU� GHV� JURXSHV� GH�
UpIpUHQFH� HW� SDU� OH� PLQLVWqUH� GH� OD� 6DQWp�� 3DUPL� OHV�
WUDYDX[� HQJDJpV�� RQ� FLWHUD�� SDU� H[HPSOH�� QRWUH�
SDUWLFLSDWLRQ�j�OD�&RQVXOWDWLRQ�0pGpULF�$O]KHLPHU��TXL�
TXHVWLRQQH� OD� SODFH� GX� SV\FKRORJXH� VSpFLDOLVp� HQ�
QHXURSV\FKRORJLH� DXSUqV� GH� SHUVRQQHV� kJpHV�
SUpVHQWDQW�GHV�GLIILFXOWpV�FRJQLWLYHV��GH� OHXUV�DLGDQWV��
PDLV� pJDOHPHQW� DXSUqV� GHV� pTXLSHV� VRLJQDQWHV�� ,O� HQ�
GpFRXOH�ELHQ�pYLGHPPHQW�GH�QRXYHOOHV�SUREOpPDWLTXHV�
DXWRXU� GH� OHXUV� PLVVLRQV� HW� GHV� H[SpULPHQWDWLRQV� GH�
WHUUDLQ�j�PHWWUH�HQ�°XYUH�GDQV�OHXU�DFFRPSDJQHPHQW�� 

'HV�FRQVXOWDWLRQV�PHQpHV�SDU�OD�+DXWH�$XWRULWp�GH�
6DQWp��DXWRULWp�SXEOLTXH�LQGpSHQGDQWH�FRQWULEXDQW�j�OD�
UpJXODWLRQ�GX�V\VWqPH�GH�VDQWp�SDU�OD�TXDOLWp��RQW�DXVVL�
SHUPLV� GH� QRPEUHXVHV� UpIOH[LRQV� SURGXFWLYHV� DXWRXU�
GH� © 5HFRPPDQGDWLRQV� GH� %RQQHV� 3UDWLTXHV ª�
FRQFHUQDQW�OD� UHSULVH�GH�OD�FRQGXLWH�DXWRPRELOH�DSUqV�
OpVLRQ�FpUpEUDOH�DFTXLVH�RX�HQFRUH�VXU� OH�GRPDLQH�GX�
7URXEOH� GH� GpILFLW� GH� O¶DWWHQWLRQ� � DYHF� RX� VDQV�
K\SHUDFWLYLWp� �7'$+��� 'HUQLqUHPHQW�� O¶2)31� D� pWp�
VROOLFLWpH�SDU�OH�PLQLVWqUH�GHV�$IIDLUHV�6RFLDOHV�HW�GH�OD�
6DQWp�� FRQFHUQDQW� OH� 3ODQ� 0DODGLHV� 1HXUR-
'pJpQpUDWLYHV� ����-������ FH� TXL� D� SHUPLV� GH�
FRQVWLWXHU� GH� QRXYHDX[� JURXSHV� GH� UpIOH[LRQ��
/
RUJDQLVDWLRQ� WUDYDLOOH� pJDOHPHQW� GH� PDQLqUH� DFWLYH�
DYHF� OD� &DLVVH� 1DWLRQDOH� G¶$VVXUDQFH� 0DODGLH�
�DGPLQLVWUDWLRQ� QDWLRQDOH� TXL� SLORWH� OHV� RUJDQLVPHV�
FKDUJpV� GH� PHWWUH� HQ� °XYUH� OD� 6pFXULWp� 6RFLDOH� HW�
SHUPHW�� QRWDPPHQW�� OD� SULVH� HQ� FKDUJH� GHV� IUDLV� GH�
VDQWp�GHV�XVDJHUV���DYHF�GHV�DVVRFLDWLRQV�GH�PpGHFLQV�
HW�GHV�RUJDQLVDWLRQV�QDWLRQDOHV�GH�SURIHVVLRQQHOV�HW�GH�
SDWLHQWV� �5pVHDX�0pPRLUH� $ORwV�� $VVRFLDWLRQ� )UDQFH�
$O]KHLPHU��� /HV� WKpPDWLTXHV� DERUGpHV� VRQW�
QRWDPPHQW� OLpHV� DX SDUFRXUV� GLDJQRVWLF� SUpFRFH� HQ�
YLOOH�� HQ� YXH� GH� UpGXLUH� OHV� FR�WV� OLpV� DX[�
KRVSLWDOLVDWLRQV�� DX[� UHWDUGV� GH� GLDJQRVWLFV� HW� j�
O¶DXJPHQWDWLRQ�GH�OD�GpSHQGDQFH� 

(W�j�O¶LQWHUQDWLRQDO�" 

6XU� OH� SODQ� LQWHUQDWLRQDO�� GHSXLV� O¶pWp� ������ HQ�
FROODERUDWLRQ� DYHF� OD� ))33�� $�� 3RQFKHO� �YLFH-
SUpVLGHQWH� GH� O¶2)31�� PHPEUH� GH� OD� ))33��
SV\FKRORJXH� VSpFLDOLVpH� HQ� QHXURSV\FKRORJLH� HW�
GRFWHXU� HQ� QHXURVFLHQFHV�� D� LQWpJUp� OH� 6WDQGLQJ�
&RPPLWHH� RQ� &OLQLFDO� 1HXURSV\FKRORJ\� GH�
O¶(XURSHDQ� )HGHUDWLRQ� RI� 3V\FKRORJLVWV� $VVRFLDWLRQ��
(OOH�\� UHSUpVHQWH� OD�)UDQFH� DXSUqV�GHV����SD\V�GH� FH�
UHJURXSHPHQW��HQ�YXH�GH�PLHX[�GpOLPLWHU� OH� VWDWXW�GH�
OD� QHXURSV\FKRORJLH� GDQV� OH� FKDPS� GH� OD� VDQWp�� GH�
WHQGUH� YHUV� XQH� KRPRJpQpLVDWLRQ� WUDQVIURQWDOLqUH� GHV�
SUDWLTXHV�� PDLV� pJDOHPHQW� GH� SHUPHWWUH� XQH�
DPpOLRUDWLRQ� GH� OD� TXDOLWp� GHV� SULVHV� HQ� VRLQV�
SURSRVpHV� SDU� XQ� QLYHOOHPHQW� YHUV� OH� KDXW� GHV�
FRPSpWHQFHV� FRPPXQHV�� 'DQV� FHWWH� PrPH� RSWLTXH��
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O¶2)31� HVW� G¶RUHV� HW� GpMj� HQ� FRQWDFW� DYHF�
O¶$VVRFLDWLRQ� %HOJH� GHV� 3V\FKRORJXHV� VSpFLDOLVpV� HQ�
1HXURSV\FKRORJLH�� O¶$VVRFLDWLRQ� 6XLVVH� GHV�
1HXURSV\FKRORJXHV�� PDLV� pJDOHPHQW� O¶$VVRFLDWLRQ�
4XpEpFRLVH� GHV� 1HXURSV\FKRORJXHV� DILQ� GH�
GpYHORSSHU�� QRXV� O¶HVSpURQV�� XQ� JUDQG� QRPEUH� GH�
SURMHWV�FRPPXQV�� 

8Q�DXWUH�GH�QRV�REMHFWLIV�j�SOXV� ORQJ� WHUPH�HVW�GH�
UHQIRUFHU� HW� GH� GpYHORSSHU� OHV� OLHQV� HQWUH� OHV�
SURIHVVLRQQHOV� GH� WHUUDLQ�� OHV� FKHUFKHXUV� HW� OHV�
XQLYHUVLWDLUHV� DILQ� GH� SHUPHWWUH�� QRWDPPHQW�� XQH�
PHLOOHXUH� FRKpVLRQ� HW� XQH� PHLOOHXUH� FRPSUpKHQVLRQ�
HQWUH� UHFKHUFKH� IRQGDPHQWDOH� HW� DSSOLFDWLRQ�V�� HQ�
SUDWLTXH� FOLQLTXH�� 1RV� IXWXUV� FROOqJXHV� VRQW� HQ� HIIHW�
IRUPpV� SDU� FH� WULR� LQGLVVRFLDEOH� HW� QpFHVVDLUH� j� OHXU�
FRQVWUXFWLRQ��WDQW�VXU�OH�SODQ�WKpRULTXH�TXH�FHOXL�GH�OD�
SUDWLTXH�FOLQLTXH� 

/HV� HQTXrWHV� PHQpHV� SDU� O¶2)31� GHSXLV� VD�
FUpDWLRQ� REMHFWLYHQW� XQH� JUDQGH� KpWpURJpQpLWp� GHV�
SUDWLTXHV�HW�GHV�IRUPDWLRQV�LQLWLDOHV�GHV�SV\FKRORJXHV�
VSpFLDOLVpV� HQ� QHXURSV\FKRORJLH�� 'HV� pFDUWV�
LPSRUWDQWV� VRQW� DXVVL� FRQVWDWpV� SDU� O¶$VVRFLDWLRQ� GHV�
(QVHLJQDQW-&KHUFKHXUV� HQ� 3V\FKRORJLH� GHV�
8QLYHUVLWpV� �$(38�� &DPXV�� &OpPHQW�� (YUROOH�� 	�
*XpULQ�� ������ FRQFHUQDQW� OD� IRUPDWLRQ� GHV�
SV\FKRORJXHV�� WRXWHV� GLVFLSOLQHV� FRQIRQGXHV�� &HV�
GLVSDULWpV� QpFHVVLWHQW� G¶HQJDJHU� XQ� WUDYDLO� GH� IRQG�
DYHF� OD�FRPPXQDXWp�XQLYHUVLWDLUH�SRXU�SHUPHWWUH�XQH�
UHFRQQDLVVDQFH� SOXV� MXVWH� GX� KDXW� QLYHDX� GH� QRV�
FRPSpWHQFHV�HW�GH�QRWUH�IRUPDWLRQ� LQLWLDOH��&HOD�SRVH�
pJDOHPHQW�OD�TXHVWLRQ�G¶XQ�pYHQWXHO�DOORQJHPHQW�GH�OD�
IRUPDWLRQ�SDU�O¶DMRXW�G¶XQH�VL[LqPH�DQQpH�GpGLpH�j�OD�
SUDWLTXH��&DURQ�	�/H�0DOpIDQ��������RX�j�XQ�QLYHDX�
GRFWRUDO� �/H� 0DOpIDQ�� ������� 'H� WHOOHV� SHUVSHFWLYHV�
HQJHQGUHQW� GH� QRPEUHXVHV� LQWHUURJDWLRQV�� WDQW� DX�
QLYHDX� GHV� PRGDOLWpV� SUDWLTXHV� G¶DSSOLFDWLRQ�
�GLIILFXOWpV� GH� UHFKHUFKHV� GH� OLHX[� G¶DFFXHLO� GH�
VWDJLDLUHV�� JUDWLILFDWLRQ� GHV� VWDJHV�� HWF��� TXH� GH� OD�
UHFRQQDLVVDQFH�SURIHVVLRQQHOOH��S��H[���DFWXHOOHPHQW�OD�
UpPXQpUDWLRQ� GHV� SV\FKRORJXHV� FRQWUDFWXHOV� HVW�
pTXLYDOHQWH�� GDQV� OD� )RQFWLRQ� 3XEOLTXH�� SRXU� OHV�
GpWHQWHXUV� G¶XQ�0DVWHU� �� RX� G¶XQ� 'RFWRUDW� HQ� GpSLW�
GHV�WURLV�DQQpHV�G¶pWXGHV�VXSSOpPHQWDLUHV�� 

&HV�UpIOH[LRQV�YRQW�pJDOHPHQW�GH�SDLU�DYHF�G¶DXWUHV�
WUDYDX[�HW�pFKDQJHV�WRXW�DXVVL�LPSRUWDQWV�DFWXHOOHPHQW�
HQ�FRXUV�DYHF�OHV�UHVSRQVDEOHV�XQLYHUVLWDLUHV�IUDQoDLV��
DXWRXU�GHV�VWDJHV�HW�GH� OD� IRUPDWLRQ�LQLWLDOH��PDLV�TXL�
GHPDQGHQW�EHDXFRXS�GH�SUXGHQFH�HQ�UDLVRQ�GHV�HQMHX[�
TX¶LOV�LPSOLTXHQW��� 

&RQFOXVLRQ 

&HW� DUWLFOH� YLVH� j� GRQQHU� XQ� DSHUoX� QRQ� H[KDXVWLI�
GH� OD� VLWXDWLRQ� GHV� SV\FKRORJXHV� VSpFLDOLVpV� HQ�
QHXURSV\FKRORJLH� HQ� )UDQFH� HW� GHV� SURGXFWLRQV� HW�
GRPDLQHV� G¶LQYHVWLJDWLRQ� VDLVLV� SDU� QRV� DGKpUHQWV�� ,O�

QRXV� HVW� DSSDUX� HVVHQWLHO� GH� VRXOLJQHU� O¶LQWpUrW� HW� OD�
QpFHVVLWp�GH� WUDYDLOOHU� HQVHPEOH�� GDQV�XQH�YRORQWp�GH�
SDUWHQDULDW� HW� GH� FROODERUDWLRQ�� SRXU� SDUWDJHU� OHV�
pQHUJLHV�HW�OHV�FRPSpWHQFHV� 

 /D� SURIHVVLRQ� GH� SV\FKRORJXH� VSpFLDOLVp� HQ�
QHXURSV\FKRORJLH� HVW� HQ� SHUSpWXHOOH� pYROXWLRQ�� 'H�
QRXYHOOHV� DSSURFKHV� VH� GpYHORSSHQW� QDWXUHOOHPHQW ��
GHV� DSSURFKHV� FHQWUpHV� VXU� OD� SHUVRQQH� WHOOH� TXH� OD�
PpWKRGH� 0RQWHVVRUL� DXSUqV� GHV� SHUVRQQHV� kJpHV�
DWWHLQWHV� GH� WURXEOHV� QHXUR-GpJpQpUDWLIV� �YRLU� OHV�
WUDYDX[� GH� &DPHURQ� &DPS�� DX[� eWDWV-8QLV�� RX� GH�
-pU{PH� (UNqV�� HQ� )UDQFH��� PDLV� pJDOHPHQW� GHV�
DSSURFKHV� SOXV� WHFKQLTXHV� FRPPH� O¶(YLGHQFH-%DVHG�
3UDFWLFH� DSSOLTXpH� j� OD� QHXURSV\FKRORJLH�� ,O� HVW�
QpFHVVDLUH� TXH� QRWUH� SURIHVVLRQ� VH� OHV� DSSURSULH�� DILQ�
GH� IDYRULVHU� XQH� SULVH� HQ� FKDUJH� SHUVRQQDOLVpH� TXL�
WLHQQH�FRPSWH�j� OD� IRLV�GHV�SUHXYHV�VFLHQWLILTXHV��GHV�
H[SpULHQFHV�� GHV� EHVRLQV� HW� GHV� SUpIpUHQFHV� GHV�
SDWLHQWV��WRXW�HQ�SURPRXYDQW�OHV�H[SpULHQFHV�FOLQLTXHV�
GH�WHUUDLQ� 

/¶2)31� VH� SRVLWLRQQH� GDQV� OD� GpIHQVH� GH� QRWUH�
LGHQWLWp� FRPPXQH� GH� SV\FKRORJXH� DXSUqV� GHV� DXWUHV�
RUJDQLVDWLRQV� IUDQoDLVHV� PDLV� VXUWRXW� GDQV� OD�
SURWHFWLRQ�HW�OD�PLVH�HQ�OXPLqUH�GH�QRWUH�VSpFLDOLWp��GH�
QRV� FRPSpWHQFHV� HW� GH� QRWUH� QLYHDX� GH� IRUPDWLRQ��
&HWWH� UHSUpVHQWDWLRQ� GH� QRWUH� SURIHVVLRQ� HW� GH� VD�
VSpFLILFLWp� HVW� SULPRUGLDOH� DILQ� GH� SUpYHQLU� OHV� HIIHWV�
QpIDVWHV� TXL� SRXUUDLHQW� GpFRXOHU� GHV� PpVXVDJHV� GHV�
RXWLOV� HW� GHV� PpWKRGRORJLHV� OLpV� j� OD� SUDWLTXH� GH� OD�
QHXURSV\FKRORJLH�� 

$XMRXUG¶KXL� HQFRUH�� OH� SV\FKRORJXH� VSpFLDOLVp� HQ�
QHXURSV\FKRORJLH� HVW� WURS� VRXYHQW� UpGXLW� j� XQ�
SV\FKRWHFKQLFLHQ� RX� j� XQ� WHVWHXU�� 6L� OD� PLVVLRQ�
G¶pYDOXDWLRQ� QRXV� SDUDvW� HVVHQWLHOOH� j� OD� SUDWLTXH� GH�
QRWUH� VSpFLDOLWp�� HOOH� QH� SHXW� VH� GpIDLUH� G¶XQH�
VHQVLELOLWp� FOLQLTXH�� DFTXLVH� SDU� QRV� FRQQDLVVDQFHV��
QRV� FRPSpWHQFHV� HW� QRWUH� H[SpULHQFH� SUDWLTXH�� &HFL�
QpFHVVLWH� GH� YDORULVHU� QRWUH� SURIHVVLRQ� DX-GHOj� GH� FH�
U{OH� HW� GH�PHWWUH�HQ�H[HUJXH� OD�YDOHXU� DMRXWpH�GH�QRV�
LQWHUYHQWLRQV� GDQV� OH� FDGUH� WKpUDSHXWLTXH� QRQ-
PpGLFDPHQWHX[� �UpKDELOLWDWLRQ�� UpDGDSWDWLRQ��
PpWDFRJQLWLRQ��HWF���� 

1RV�DGKpUHQWV�V¶LQYHVWLVVHQW�FKDTXH�MRXU�GDYDQWDJH�
GDQV� OHV� JURXSHV� GH� WUDYDLO�� GDQV� OHV� DVVRFLDWLRQV�
SDUWHQDLUHV� HW� DXSUqV� GX� JUDQG� SXEOLF�� � ,OV� SDUWDJHQW�
pJDOHPHQW� OHXUV� LQWHUURJDWLRQV�� OHXUV� pWXGHV� GH� FDV��
OHXUV� GpFRXYHUWHV� HW� OHXUV� DUWLFOHV�� *UkFH� j� FHWWH�
IRUPLGDEOH� pPXODWLRQ�� OD� VSpFLDOLWp� GH� OD�
QHXURSV\FKRORJLH� V¶DUPH� GH� QRXYHOOHV� YRORQWpV��
G¶H[SpULHQFHV� FOLQLTXHV� SDUWDJpHV�� GH� ULJXHXU�
VFLHQWLILTXH�HW�JDJQH�HQ�SRLGV�IDFH�DX[�LQVWLWXWLRQV�HW�
DX[� FROODERUDWHXUV�� /HV� QHXURSV\FKRORJXHV�
V¶RUJDQLVHQW� HQVHPEOH�� DILQ� GH� IDLUH� DYDQFHU� OHXUV�
FRQGLWLRQV� GH� WUDYDLO�� OD� VFLHQFH� HW� OD� SV\FKRORJLH��
PDLV� VXUWRXW� SRXU� TXH� FKDTXH� SHUVRQQH� SXLVVH�
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EpQpILFLHU� G¶XQ� DFFRPSDJQHPHQW� GH� TXDOLWp�� DX� SOXV�
SURFKH�GH�OHXUV�EHVRLQV�VSpFLILTXHV� 

5pIpUHQFHV 

$UDQJR-/DVSULOOD�� -��&��� 6WHYHQV��/���0RUOHWW-3DUHGHV��
$���$UGLOD��$���	�5LYHUD��'�� ��������3URIHVVLRQ�RI�
QHXURSV\FKRORJ\� LQ� /DWLQ� $PHULFD�� $SSOLHG�
1HXURSV\FKRORJ\� $GXOW�� ���� ���-����� KWWSV���
GRL�RUJ������������������������������� 

&DPXV�� -��)���&OpPHQW��(���(\UROOH��+���	�*XpULQ��&��
�������� &RPPLVVLRQ� VWDJH� $�(�3�8 �� UDSSRUW��
1RXYHOOHV�GH�O¶$�(�3�8���1XPpUR�VSpFLDO�VWDJHV���-
����5HSpUp�j�KWWSV���DHSX�IU� 

&DURQ� )�� 	� /H� 0DOpIDQ�� 3�� ������� 4XH� GLVHQW� OHV�
SV\FKRORJXHV�j�SURSRV�GHV�VWDJHV�"�RX�&RPPHQW�VH�
FRQVWUXLW� XQH� LGHQWLWp� SURIHVVLRQQHOOH� GH�
SV\FKRORJXH� "�%XOOHWLQ� GH� 3V\FKRORJLH�� 7RPH� ����
���-�����5HSpUp�j�KWWSV���ZZZ�FDLUQ�LQIR� 

&D]LQ�� '�� �������� 5HJDUG� FULWLTXH� VXU� OD�
QHXURSV\FKRORJLH�FOLQLTXH�HQ�)UDQFH�HQ�������/HV�
&DKLHUV� GH� 1HXURSV\FKRORJLH� &OLQLTXH�� ��� ��-����
5HSpUp�j�KWWSV���ZZZ�QHXURSV\FKRORJLH�IU� 

&RPPLVVLRQ�QDWLRQDOH�FRQVXOWDWLYH�GH�GpRQWRORJLH�GHV�
SV\FKRORJXHV�� �������� &RGH� GH� GpRQWRORJLH� GHV�
SV\FKRORJXHV� �)UDQFH� �� ��� PDUV� ������ 5HSpUp� j�
KWWSV���ZZZ�FQFGS�IU�LQGH[�SKS�FRGH-GH-
GHRQWRORJLH�FRGH-GH-GHRQWRORJLH-���� 

*RXYHUQHPHQW�GH�OD�5pSXEOLTXH�IUDQoDLVH����������/RL�
Q�����-���� GX� ��� MXLOOHW� ����� WHQGDQW� DX�
GpYHORSSHPHQW�� j� O¶HQFDGUHPHQW� GHV� VWDJHV� HW� j�
O¶DPpOLRUDWLRQ� GX� VWDWXW� GHV� VWDJLDLUHV�� 5HSpUp� j�
KWWSV���ZZZ�OHJLIUDQFH�JRXY�IU�DIILFK7H[WH�GR"
FLG7H[WH -25)7(;7������������	FDWHJRULH/LH
Q LG 

*RXYHUQHPHQW�GH�OD�5pSXEOLTXH�IUDQoDLVH����������/RL�
Q���-���� GX� ��� MXLOOHW� ����� SRUWDQW� GLYHUVHV�
GLVSRVLWLRQV� G¶RUGUH� VRFLDO� -� $UWLFOH� ���� 5HSpUp� j�
KWWSV���ZZZ�OHJLIUDQFH�JRXY�IU�
DIILFK7H[WH$UWLFOH�GR"
LG$UWLFOH /(*,$57,������������	FLG7H[WH -2
5)7(;7������������ 

*RXYHUQHPHQW�GH�OD�5pSXEOLTXH�IUDQoDLVH����������/RL�
GX��HU�MXLOOHW������UHODWLYH�DX�FRQWUDW�G¶DVVRFLDWLRQ��
5HSpUp� j� KWWSV���ZZZ�OHJLIUDQFH�JRXY�IU�
DIILFK7H[WH�GR"
FLG7H[WH /(*,7(;7������������� 

-HKHO�� /��� 5DGLJXHU�� )��� 0HXQLHU�� 7��� 0RUYDQ�� /���
$UDQJRwV��&���/R\QDUG��6���«�3RQFKHO��$�������D���
/HV� FRQGLWLRQV� GH� WUDYDLO� GHV� SV\FKRORJXHV�
VSpFLDOLVpV� HQ� QHXURSV\FKRORJLH�� /H� -RXUQDO� GHV�
3V\FKRORJXHV�� ����� ��-���� 5HSpUp� j� KWWSV���
ZZZ�FDLUQ�LQIR� 

-HKHO�� /��� 5DGLJXHU�� )��� 0HXQLHU�� 7��� 0RUYDQ�� /���
$UDQJRwV��&���/R\QDUG��6���«�3RQFKHO��$�������E���
/HV� FRQGLWLRQV� GH� WUDYDLO� GHV� SV\FKRORJXHV�
VSpFLDOLVpV� HQ� QHXURSV\FKRORJLH� �� DXWRQRPLH��
PR\HQV� HW� UHODWLRQV� SURIHVVLRQQHOOHV� -� 6XSSOpPHQW�

j�O¶DUWLFOH�SDUX�GDQV�OH�-RXUQDO�GHV�3V\FKRORJXHV���
5HSpUp�j�KWWSV���RISQ�IU 

/H� 0DOpIDQ�� 3�� �������� /H� GRFWRUDW� SURIHVVLRQQHO��
HQWUH� UpDOLWpV� HW� SHUVSHFWLYHV�� /H� -RXUQDO� GHV�
3V\FKRORJXHV�� ����� �-���� 5HSpUp� j� KWWSV���
ZZZ�MGSV\FKRORJXHV�IU� 

0LQLVWqUH� GH� O¶pGXFDWLRQ� QDWLRQDOH�� ��������'pFUHW� Q�
����-���� GX� �� DYULO� ����� SRUWDQW� DSSOLFDWLRQ� DX�
V\VWqPH� IUDQoDLV� G¶HQVHLJQHPHQW� VXSpULHXU� GH� OD�
FRQVWUXFWLRQ� GH� O¶(VSDFH� HXURSpHQ� GH�
O¶HQVHLJQHPHQW� VXSpULHXU�� 5HSpUp� j� KWWSV���
ZZZ�OHJLIUDQFH�JRXY�IU�DIILFK7H[WH�GR"
FLG7H[WH -25)7(;7������������ 

0LQLVWqUH�GH�O¶pGXFDWLRQ�QDWLRQDOH��GH� O¶HQVHLJQHPHQW�
VXSpULHXU� HW� GH� OD� UHFKHUFKH�� ��������$UUrWp� GX����
PDL������UHODWLI�DX[�PRGDOLWpV�G¶RUJDQLVDWLRQ�HW�GH�
YDOLGDWLRQ� GX� VWDJH� SURIHVVLRQQHO� SUpYX� SDU� OH�
GpFUHW�Q���-����GX����PDUV������PRGLILp�IL[DQW�OD�
OLVWH� GHV� GLSO{PHV� SHUPHWWDQW� GH� IDLUH� XVDJH�
SURIHVVLRQQHO� GX� WLWUH� GH� SV\FKRORJXH�� 5HSpUp� j�
KWWSV���ZZZ�OHJLIUDQFH�JRXY�IU�DIILFK7H[WH�GR"
FLG7H[WH /(*,7(;7������������ 

0LQLVWqUH�GH�O¶pGXFDWLRQ�QDWLRQDOH��GH� O¶HQVHLJQHPHQW�
VXSpULHXU�HW�GH�OD�UHFKHUFKH����������'pFUHW�Q�����
-����GX����PDUV������PRGLILDQW�OH�GpFUHW�Q�����-
����� GX� ��� QRYHPEUH� ����� UHODWLI� DX[� FRQGLWLRQV�
GH� GpOLYUDQFH� GH� O¶DXWRULVDWLRQ� GH� IDLUH� XVDJH�
SURIHVVLRQQHO� GX� WLWUH� GH� SV\FKRORJXH�� 5HSpUp� j�
KWWSV���ZZZ�OHJLIUDQFH�JRXY�IU�HOL�
GHFUHW�����������0(16�������'�MR�WH[WH 

0LQLVWqUH� G¶eWDW�� 0LQLVWqUH� GH� O¶pGXFDWLRQ� QDWLRQDOH��
GH� OD� MHXQHVVH� HW� GHV� VSRUWV�� 	� 0LQLVWqUH� GH� OD�
VROLGDULWp�� GH� OD� VDQWp� HW� GH� OD� SURWHFWLRQ� VRFLDOH��
��������'pFUHW�Q���-����GX����PDUV������IL[DQW�OD�
OLVWH� GHV� GLSO{PHV� SHUPHWWDQW� GH� IDLUH� XVDJH�
SURIHVVLRQQHO� GX� WLWUH� GH� SV\FKRORJXH�� 5HSpUp� j�
KWWSV���ZZZ�OHJLIUDQFH�JRXY�IU�DIILFK7H[WH�GR"
FLG7H[WH /(*,7(;7������������� 

3RQFKHO�� $�� �������� 3V\FKRORJXHV� VSpFLDOLVpV� HQ�
QHXURSV\FKRORJLH� �� pWDW� GHV� OLHX[�� GpILV� HW�
SHUVSHFWLYHV��&RPPXQLFDWLRQ�SUpVHQWpH�DX�&RQJUqV�
1DWLRQDO� GH� 1HXURSV\FKRORJLH� &OLQLTXH�� 1vPHV��
5HSpUp� j� KWWSV���ZZZ�FQQF�IU������������
SV\FKRORJXHV-VSHFLDOLVHV-HQ-QHXURSV\FKRORJLH-HWDW
-GHV-OLHX[-GHILV-HW-SHUVSHFWLYHV� 

3RQFKHO�� $��� $PHQGROD�� 5��� 	� 5DGLJXHU�� )�� ��������
eWDW�GHV�OLHX[�GHV�FRQGLWLRQV�HW�SUDWLTXHV�GHV�VWDJHV�
HQ� QHXURSV\FKRORJLH� HQ� )UDQFH�� /HV� &DKLHUV� GH�
1HXURSV\FKRORJLH�&OLQLTXH�����6XSSO����6�-6��� 

3RQFKHO��$���:DXTXLH]��*���	�&DXOHWLQ-*LOOLHU��$�-0��
��������8Q�DQ�G¶DGKpVLRQV�j�O¶2)31���OHV�FKLIIUHV�
������ 5HSpUp� j� KWWSV���RISQ�IU�ZS-FRQWHQW�
XSORDGV���������
XQBDQBGBDGKHVLRQVBDBOB2)31B/HVBFKLIIUHVB����
�SGI 

5HLWDQ�� 5��0��	�:ROIVRQ��'�� ������� 7KH�+DOVWHDG–
5HLWDQ� 1HXURSV\FKROJLFDO� 7HVW� %DWWHU\�� 7KHUDS\�
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DQG� FOLQLFDO� LQWHUSUHWDWLRQ�� 7XFVRQ�� $=��
1HXURSV\FKRORJLFDO�3UHVV�� 

6WpSKDQ�� -��� 5DGLJXHU�� )���0DUWLDO�� &��� )UDQFRQLH�� &���
/DXUH\V�� 6��� 	� :DXTXLH]�� *�� �������� eWDWV� GH�
FRQVFLHQFH� DOWpUpH� �� TXHO� U{OH� SRXU� OHV�
QHXURSV\FKRORJXHV� "� 1HXURORJLHV�� ����� ���-�����
5HSpUp�j�KWWSV���QHXURORJLHV�IU� 
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$QQH[H�$ 

eTXLYDOHQFH�GHV�GLSO{PHV�G¶pWXGHV�VXSpULHXUHV�HQ�)UDQFH�HW�DX�4XpEHF 



1HXURSV\FKRORJLH�&OLQLTXH�HW�$SSOLTXpH  KWWSV���GRL�RUJ����������M�QFDFQ��������� 
$SSOLHG�DQG�&OLQLFDO�1HXURSV\FKRORJ\� 
9ROXPH����$XWRPQH�)DOO����� 

 

&RQJHQLWDO�0LUURU�0RYHPHQWV�� 
%HKDYLRUDO��1HXUDO��*HQHWLF��DQG�&OLQLFDO�,VVXHV 

 
-RUGDQ�5��*DUGQHU�	�(OL]DEHWK�$��)UDQ] 

'HSDUWPHQW�RI�3V\FKRORJ\��8QLYHUVLW\�RI�2WDJR 
 

1RQ-V\QGURPLF� FRQJHQLWDO� PLUURU� PRYHPHQWV� �&00�� LV� D� UDUH� QHXURORJLFDO� FRQGLWLRQ�� HLWKHU�
LQKHULWHG�RU�VSRUDGLF��LQ�ZKLFK�DIIHFWHG�LQGLYLGXDOV�ODFN�LQGHSHQGHQW�GH[WHULW\�RI�KDQG�DQG�ILQJHU�
PRYHPHQWV�� :LWK� DOO� YROLWLRQDO� PRYHPHQWV� RI� WKH� KDQGV� DQG� ILQJHUV�� XQLQWHQWLRQDO� PLUURULQJ�
RFFXUV� LQ� WKH� RSSRVLWH-VLGH� KRPRORJRXV� HIIHFWRUV�� $� KDOOPDUN� QHXUDO� PHFKDQLVP� RI� &00� LV�
DEQRUPDO�� DFWLYH�� H[WUD� LSVLODWHUDO� FRUWLFRVSLQDO� WUDFWV��0XWDWLRQV� LQ� IRXU� GLIIHUHQW� FDXVDO� JHQHV�
KDYH� EHHQ� LGHQWLILHG� VR� IDU�� 7KH� SUHVHQW� UHYLHZ� FRQVLGHUV� WKH� SK\VLRORJ\� XQGHUO\LQJ� &00��
LQFOXGLQJ�LWV�LPSOLFDWHG�QHXUDO�PHFKDQLVPV�DQG�FOLQLFDO�UHOHYDQFH��7KH�KHWHURJHQHRXV�QDWXUH�RI�
WKH�FRQGLWLRQ�LV�KLJKOLJKWHG��SDUWLFXODUO\�LQ�WHUPV�RI�WKH�FOLQLFDO�LPSRUWDQFH�RI�IDFWRUV�DVVRFLDWHG�
ZLWK�WKH�PLUURULQJ�SKHQRW\SH�RU�SKHQRW\SHV��6SHFXODWLRQ�DERXW�WKH�SRVVLEOH�HIIHFWV�RI�&00�RQ�
WKH� VRPDWRVHQVRU\� V\VWHP� LV�DOVR� LQFOXGHG�DV�D�SURVSHFWLYH�GLUHFWLRQ� IRU� IXUWKHU� VWXG\��'HVSLWH�
VRPH� LQFRQYHQLHQFH� DQG� RFFDVLRQDO� GLVFRPIRUW� DVVRFLDWHG�ZLWK�&00�� WKH� SRWHQWLDO� IRU� KLJKO\�
SRVLWLYH� OLIH� RXWFRPHV� LV� LOOXPLQDWHG�� /DVWO\�� &00� PDQDJHPHQW� LV� GLVFXVVHG� DV� D� NH\� JRDO�
WRZDUG�ZKLFK�IXWXUH�UHVHDUFK�VKRXOG�VWULGH� 

.H\ZRUGV��FRQJHQLWDO�PLUURU�PRYHPHQWV��&00��PRYHPHQW�GLVRUGHU��ELPDQXDO�DFWLRQV��YROLWLRQ 

/HV� PRXYHPHQWV� PLURLUV� FRQJpQLWDX[� �00&�� QRQ-V\QGURPLTXHV� VRQW� XQH� FRQGLWLRQ�
QHXURORJLTXH� UDUH�� KpUpGLWDLUH� RX� VSRUDGLTXH�� GDQV� ODTXHOOH� OHV� LQGLYLGXV� DIIHFWpV�PDQTXHQW� GH�
GH[WpULWp� LQGpSHQGDQWH� GHV� PRXYHPHQWV� GHV� PDLQV� HW� GHV� GRLJWV�� 3RXU� WRXV� OHV� PRXYHPHQWV�
YRORQWDLUHV� GHV� PDLQV� HW� GHV� GRLJWV�� VXUYLHQW� GX� PLUURULQJ� LQYRORQWDLUH� GDQV� OHV� HIIHFWHXUV�
KRPRORJXHV�GX�F{Wp�RSSRVp��8Q�PpFDQLVPH�QHXURQDO�FDUDFWpULVWLTXH�GHV�00&�FRQVLVWH�HQ�GHV�
YRLHV� FRUWLFR-VSLQDOHV� H[WUD-LSVLODWpUDOHV� DQRUPDOHV� HW� DFWLYHV�� ¬� FH� MRXU�� GHV� PXWDWLRQV� GDQV�
TXDWUH�JqQHV�UHVSRQVDEOHV�RQW�pWp�LGHQWLILpHV��&HWWH�UHYXH�pWXGLH�OD�SK\VLRORJLH�VRXV-WHQGDQW�OHV�
00&�� HQ� LQFOXDQW� OHV� PpFDQLVPHV� QHXURQDX[� LPSOLTXpV� HW� VRQ� LPSRUWDQFH� FOLQLTXH��
/¶KpWpURJpQpLWp� GH� OD� FRQGLWLRQ� HVW� PLVH� HQ� pYLGHQFH�� SDUWLFXOLqUHPHQW� HQ� FH� TXL� FRQFHUQH�
O¶LPSRUWDQFH�FOLQLTXH�GHV�IDFWHXUV�DVVRFLpV�j�VRQ�SKpQRW\SH��&HUWDLQHV�VSpFXODWLRQV�j�SURSRV�GHV�
HIIHWV�GHV�00&�VXU�OH�V\VWqPH�VRPDWRVHQVRULHO�VRQW�DXVVL�SURSRVpHV�FRPPH�SLVWHV�SURVSHFWLYHV�
G¶pWXGHV� IXWXUHV�� 0DOJUp� TXHOTXHV� LQFRQYpQLHQWV� HW� OHV� LQFRQIRUWV� RFFDVLRQQHOV� DVVRFLpV� DX[�
00&�� OD� SRVVLELOLWp� GH� YLYUH� GHV� H[SpULHQFHV� GH� YLH� SRVLWLYHV� HVW� VRXOLJQpH�� )LQDOHPHQW�� OD�
JHVWLRQ� GHV� 00&� HVW� GLVFXWpH� HQ� WDQW� TX¶REMHFWLI� FOp� DXTXHO� OHV� UHFKHUFKHV� IXWXUHV� GHYUDLHQW�
V¶LQWpUHVVHU�� 

0RWV�FOpV ��PRXYHPHQWV�PLURLUV�FRQJpQLWDX[�QRQ-V\QGURPLTXHV��00&��WURXEOH�GX�PRXYHPHQW��
DFWLRQV�ELPDQXHOOHV��YRORQWp 

 �,PDJLQH�SRLQWLQJ�DW�VRPHWKLQJ�ZLWK�D�ILQJHU�RI�WKH�
ULJKW�KDQG�DQG�KDYLQJ�WKH�OHIW�KDQG¶V�ILQJHU�PLPLF�WKH�
ULJKW�KDQG¶V�PRYHPHQWV��RU� MRWWLQJ�GRZQ�D�QRWH�ZLWK�

\RXU� GRPLQDQW� KDQG� ZKLOH� \RXU� QRQ-GRPLQDQW� KDQG�
SURGXFHV�PLUURU� ZULWLQJ�� 7KHVH� DUH� W\SLFDO� H[DPSOHV�
SURGXFHG� E\� SHRSOH� ZLWK� FRQJHQLWDO� PLUURU�
PRYHPHQWV� �&00��� D� UDUH� FRQGLWLRQ� LQ� ZKLFK�
LQYROXQWDU\� PRYHPHQWV� RI� WKH� KDQGV� DQG� ILQJHUV� RQ�
RQH� VLGH� RI� WKH� ERG\� RFFXU� ZLWK� DOO� LQWHQGHG�
XQLPDQXDO� PRYHPHQWV� RI� KRPRORJRXV� HIIHFWRUV�
�&RKHQ� HW� DO��� ������ )UDQ]�� ������� ,Q� DGGLWLRQ��
PLUURULQJ�FDQ�RFFXU�LQ�RWKHU�HIIHFWRU�V\VWHPV�VXFK�DV�
WKH� IHHW� RU� XSSHU� DUPV� �)UDQ]� HW� DO��� ������ 6FKRWW�	�
:\NH���������,QVWDQFHV�RI�WKH�FRQGLWLRQ�FDQ�EH�IRXQG�
LQ� PXOWLJHQHUDWLRQDO� IDPLOLHV� DV� ZHOO� DV� LQ� VSRUDGLF�
FDVHV��ZLWK�WKH�SUHYDOHQFH�HVWLPDWHG�WR�EH�DV�ORZ�DV���

:H�WKDQN�DOO�SDUWLFLSDQWV�LQ�RXU�&00�UHVHDUFK�IRU�WKHLU�JHQHURXV�
WLPH�DQG�VXSSRUW��7KHLU�]HDO�IRU�XQFRYHULQJ�WKH�QXDQFHV�RI�WKH�
FRQGLWLRQ�KDV�EHHQ�DQ�LQVSLUDWLRQ�DQG�ZH�ZLOO�FHUWDLQO\�FDUU\�WKDW�
HQWKXVLDVP�ZLWK�XV�JRLQJ�IRUZDUG�� 
&RUUHVSRQGHQFH�UHJDUGLQJ�WKLV�DUWLFOH�VKRXOG�EH�DGGUHVVHG�WR���/D�
FRUUHVSRQGDQFH�FRQFHUQDQW�FHW�DUWLFOH�GHYUDLW�rWUH�DGUHVVpH�j��� 
(OL]DEHWK�$��)UDQ]��'HSDUWPHQW�RI�3V\FKRORJ\��8QLYHUVLW\�RI�2WD�
JR��'XQHGLQ��1HZ�=HDODQG� 
$FWLRQ��%UDLQ��DQG�&RJQLWLRQ�/DE� 
7HO������������������ 
)D[����������������� 
(-PDLO��OIUDQ]#SV\�RWDJR�DF�Q] 
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LQ� ���������� SHRSOH� �2USKDQHW�� ������� � +RZHYHU��
0pQHUHW��7URXLOODUG��'HSLHQQH�� DQG�5R]H� ������� DQG�
0DUVK� HW� DO�� ������� SURSRVH� WKDW� &00� FRXOG� EH�
XQGHUGLDJQRVHG�� SDUWLFXODUO\� DPRQJ� LQGLYLGXDOV�
ZKRVH� V\PSWRPV� DUH� PLOG�� IXUWKHUPRUH�� VXEFOLQLFDO�
HYLGHQFH�RI�PLUURULQJ�KDV�EHHQ�UHSRUWHG��)UDQ]�HW�DO���
������� 

&00�� DV� GHILQHG� KHUHLQ� �DQG� LQ� RWKHU� VWXGLHV��
)UDQ]�HW�DO���������0pQHUHW�HW�DO���������UHIHUV� WR�WKH�
QRQ-V\QGURPLF� IRUP� LQ� WKDW� LVRODWHG�PLUURULQJ� LV� WKH�
RQO\� EHKDYLRUDO� V\PSWRP� �DW� OHDVW�� WKH� RQO\� RQH�
NQRZQ��� +RZHYHU�� LW� LV� LPSRUWDQW� WR� SRLQW� RXW� WKDW�
RWKHU� V\QGURPLF� PLUURULQJ� FRQGLWLRQV� WKDW� IHDWXUH�
PLUURU� PRYHPHQWV� DV� D� VLJQ� RU� V\PSWRP� RI� PRUH�
HQFRPSDVVLQJ� QHXURORJLFDO� GLVRUGHUV� H[LVW� �H�J���
.OLSSHO-)HLO�V\QGURPH��8VKHU
V�V\QGURPH��DJHQHVLV�RI�
WKH� FRUSXV� FDOORVXP� >6FKRWW� 	� :\NH�� ����@��
.DOOPDQQ�V\QGURPH�>.UDPV�HW�DO�������@��3DUNLQVRQ¶V�
'LVHDVH�>/L�HW�DO�������@��RU�IROORZLQJ�VWURNH�>1HOOHV��
&UDPHU�� 6FKDHFKWHU�� .DSODQ�� 	� )LQNOHVWHLQ�� ����@���
DQG� W\SLFDOO\�SRVH� IXUWKHU� FRQVHTXHQFHV� IRU�EHKDYLRU�
DQG�FRJQLWLYH�IXQFWLRQLQJ�� 

7KH� VHYHULW\� LQ� ZKLFK� &00� PDQLIHVWV� KDV� EHHQ�
VKRZQ�WR�YDU\�ZLGHO\�DFURVV�LQGLYLGXDOV��)RU�H[DPSOH��
&00�PD\� EH� XQGHWHFWDEOH� XSRQ� YLVXDO� REVHUYDWLRQ��
EXW� ZKHQ� SUHVHQW� FDQ� EH� PHDVXUHG� LQ� PRYHPHQWV�
UDQJLQJ� IURP� WKH� ILQJHUWLSV� WR� WKH� VKRXOGHU� JLUGOH�� LW�
PD\� RU� PD\� QRW� DOVR� EH� DSSDUHQW� LQ� RWKHU� HIIHFWRUV�
VXFK� DV� WKH� WRHV� �)UDQ]� HW� DO��� ������� ,W� FDQ� YDU\� LQ�
H[WHQW� DFURVV� DIIHFWHG� PHPEHUV� RI� WKH� VDPH� IDPLO\�
�)DVDQR�HW�DO���������)UDQ]�HW�DO����������\HW�LW�VHHPV�D�
FRPPRQDOLW\� WKDW� PLUURULQJ� RFFXUV� SULPDULO\� LQ� WKH�
GLVWDO� XSSHU� OLPEV� GXULQJ� DFWLYH� PRYHPHQWV� �L�H���
YROXQWDU\� RU� LQWHQWLRQDO�� DV� RSSRVHG� WR� SDVVLYH�
PRYHPHQWV�ZKLFK�RFFXU�ZKHQ�VRPHRQH�RU�VRPHWKLQJ�
HOVH�DFWV�RQ�WKH�ERG\���&00�LV�SUHVHQW�GXULQJ�LQIDQF\�
ZLWK�QR�DSSDUHQW�SURJUHVVLRQ�RU�UHJUHVVLRQ�LQ�LQWHQVLW\�
WKURXJKRXW� OLIH� DQG� LV� QRW� DFFRPSDQLHG� E\� RWKHU�
IXQFWLRQDO� GHILFLWV� DV� \HW� NQRZQ�� XQOHVV� UHODWHG� WR� D�
IRUP� RI� GLVRUGHU� DV� OLVWHG� DERYH� �6FKRWW� 	� :\NH��
�������:KHUHDV�V\PPHWULFDO�ELPDQXDO�PRYHPHQWV�DUH�
HDV\� WR� SHUIRUP� E\� SHRSOH� DIIHFWHG� E\� &00��
ELPDQXDO�DFWLRQV�UHTXLULQJ�GLVWLQFW�PRYHPHQWV�RI� WKH�
WZR�KDQGV��)UDQ]��������)UDQ]��=HOD]QLN��	�0F&DEH��
������ UHYLHZHG� LQ� )UDQ]�� ������ SRVH� IDU� PRUH�
GLIILFXOW\� WKDQ� LQ�QHXURORJLFDOO\-QRUPDO� VDPSOHV��)RU�
H[DPSOH�� VNLOOV� VXFK� DV� SOD\LQJ� WKH� SLDQR� SUHVHQW� D�
JUHDW� FKDOOHQJH�� DOWKRXJK� FDQ� EHFRPH� SRVVLEOH�
WKURXJK� SUDFWLFH� ZLWK� FRQFHUWHG� HIIRUW�DWWHQWLRQ��
+RZHYHU�� DSSO\LQJ� HIIRUW� RU� DWWHQWLRQ� GRHV� QRW�
FRPSOHWHO\� HOLPLQDWH� WKH�PLUURULQJ� �6FKRWW�	�:\NH��
������� 0LUURU� PRYHPHQWV� DOVR� WHQG� WR� EH� RI� OHVVHU�
DPSOLWXGH� WKDQ� WKH� LQWHQGHG� PRYHPHQWV� WKH\� PLPLF�
�)UDQ]� HW� DO��� ������� 3DLQIXO� FRQWUDFWLRQV� RI� WKH�
PXVFOHV� LQ� WKH� PLUURULQJ� OLPE� FDQ� RFFXU� LQ� VRPH�
LQGLYLGXDOV� ZLWK� &00�ZKLOH� DWWHPSWLQJ� WR� VXSSUHVV�

WKH�LQYROXQWDU\�PRYHPHQWV��&LQFRWWD�HW�DO���������EXW�
W\SLFDOO\�� PLUURULQJ� LV� OLQNHG� WR� HPEDUUDVVPHQW� DQG�
FOXPVLQHVV�PRUH�VR�WKDQ�VHYHUH�IXQFWLRQDO�GLIILFXOWLHV�
�6FKRWW� 	� :\NH�� ������� +RZHYHU�� LW� LV� UDWKHU�
VXUSULVLQJ� WKDW� PRUH� IRFXV� KDV� QRW� EHHQ� GLUHFWHG�
WRZDUG� GHYHORSLQJ� PHWKRGV� RI� &00� PDQDJHPHQW��
SDUWLFXODUO\� LQ� UHVSHFW� WR� FRQWURO� RI� XQLPDQXDO� DQG�
ELPDQXDO�DFWLRQV��$W�SUHVHQW��WKHUDSHXWLF�VWUDWHJLHV�DUH�
ODUJHO\�OLPLWHG�WR�ELRIHHGEDFN��L�H���JDLQLQJ�DZDUHQHVV�
RI� PXVFOH� DFWLYLW\� XVLQJ� HOHFWURP\RJUDSK\� UHDGLQJV��
6FKRWW�	�:\NH��������DQG�UHKDELOLWDWLYH�WUDLQLQJ��L�H���
HQJDJLQJ� LQ� UHJXODU� SK\VLFDO� DQG� PHQWDO� SUDFWLFH� RI�
XQLODWHUDO� DQG� VHSDUDWH� ELODWHUDO� ILQJHU� PRYHPHQWV��
&LQFRWWD� HW� DO��� ������� EXW� WKHLU� ORQJ-WHUP�
HIIHFWLYHQHVV�LV�TXHVWLRQDEOH��FI��,QWHUYHQWLRQV�� 

,VRODWHG� PLUURULQJ�� DV� LQ� &00�� FDQ� EH� TXLWH�
GLIILFXOW� WR� GHWHFW�� HYHQ� WR� WKH� WUDLQHG� FOLQLFDO� H\H��
$WWHPSWLQJ� WR�GLDJQRVH�&00�LQ�\RXQJ�FKLOGUHQ� FDQ�
EH� HVSHFLDOO\� FRPSOLFDWHG� JLYHQ� WKDW� \RXQJ� FKLOGUHQ�
QRUPDOO\� GHPRQVWUDWH� VRPH� PLUURULQJ� RI� WKH� GLVWDO�
XSSHU� H[WUHPLWLHV�� SRVVLEO\� LQ� DVVRFLDWLRQ� ZLWK�
QHXURGHYHORSPHQWDO� SURFHVVHV� VXFK� DV� PDWXUDWLRQ�
�LQFOXGLQJ� P\HOLQDWLRQ�� RI� WKH� FRUSXV� FDOORVXP�
�0D\VWRQ�� +DUULVRQ�� 	� 6WHSKHQV�� ������ FI�� RWKHU�
H[DPSOHV� EHORZ��� 8QGHUVWDQGLQJ� WKH� EHKDYLRUDO�
SKHQRW\SH�V�� RI� &00� LV� D� VWHS� WRZDUG� D� EHWWHU�
XQGHUVWDQGLQJ�RI� WKH�FRQGLWLRQ�EXW�PD\�DOVR�DVVLVW� LQ�
LWV�FOLQLFDO�GLDJQRVLV� 

:KLOH� WKH� PLUURULQJ� SUHVHQW� LQ� &00� FDQ� EH� D�
QXLVDQFH�DQG�LQWHUIHUH�ZLWK�HYHU\GD\�DFWLYLWLHV��SHRSOH�
ZLWK� &00� KDYH� VHHPHG� WR� FRSH� ZLWK� WKH� FRQGLWLRQ�
TXLWH�ZHOO�LQ�PDQ\�FDVHV��)UDQ]���������8QIRUWXQDWHO\��
WKDW�LV�QRW�WKH�FDVH�IRU�DOO�DIIHFWHG�LQGLYLGXDOV��VRPH�RI�
ZKRP�KDYH�UHSRUWHG�GLIILFXOWLHV�LQ�ZRUN-UHODWHG�WDVNV��
VXFK� DV�ZULWLQJ� RU� W\SLQJ� RQ� FRPSXWHU� NH\V�� RU�ZLWK�
VNLOOV� WKDW� UHTXLUH� FRRUGLQDWHG�PRYHPHQWV� RI� WKH� WZR�
KDQGV��VXFK�DV�SOD\LQJ�PXVLFDO�LQVWUXPHQWV��&RKHQ�HW�
DO����������7KHUH�DUH�HYHQ�UHSRUWV�RI�TXLWH�VHYHUH�SDLQ�
LQ�WKH�QRQ-GRPLQDQW�DUP�ZKLOH�ZULWLQJ�GXH�WR�DWWHPSWV�
WR� VWLIOH� WKH�PLUURU�PRYHPHQWV��&LQFRWWD�HW�DO���������
)UDQ]� HW� DO��� ������� 7KXV�� &00� SRVHV� VRPH�
FKDOOHQJHV� WKDW� FDQ� LQIOXHQFH� ZHOO-EHLQJ� DQG� W\SLFDO�
GDLO\� DFWLYLWLHV�� DQG� FDQ� EH� SDUWLFXODUO\� FRQFHUQLQJ��
HVSHFLDOO\� IRU� SDUHQWV� RI� D� \RXQJ� FKLOG� ZKR� VKRZV�
PLUURULQJ�HDUO\�LQ�OLIH��WKXV�GULYLQJ�WKH�IDPLO\�WR�VHHN�
PHGLFDO�KHOS��)DVDQR�HW�DO����������7KH�SUHVHQW�UHYLHZ�
FRYHUV� VRPH� RI� WKH� NQRZQ� GHWDLOV� RI� UHODWLYHO\� QHZ�
ILQGLQJV� OLQNHG� WR� WKH� QHXURDQDWRPLFDO� PHFKDQLVPV�
DQG� JHQHWLFV� XQGHUO\LQJ� &00�� DQG� WKHQ� SURYLGHV�
LQIRUPDWLRQ�PRUH�UHOHYDQW�WR�WKH�FOLQLFDO�H\H� 

1HXURGHYHORSPHQWDO�&RQVLGHUDWLRQV�DQG�5HODWHG�
1HXUDO�&RUUHODWHV 

*LYHQ�WKDW�&00�LV�WKRXJKW�WR�EH�SUHVHQW�DW�ELUWK��D�
QXPEHU� RI� QHXURGHYHORSPHQWDO� HIIHFWV� KDYH� EHHQ�
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FRQVLGHUHG��,SVLODWHUDO�FRUWLFRVSLQDO�WUDFWV��,&67V��FDQ�
EH� REVHUYHG� LQ� QHXURORJLFDOO\-QRUPDO� QHZERUQV� EXW�
DUH�H[SHFWHG�WR�ZLWKGUDZ�GXULQJ�WKH�ILUVW����PRQWKV�RI�
OLIH� DQG� EHFRPH� YHVWLJLDO� �(\UH�� 7D\ORU�� 9LOODJUD��
6PLWK�� 	� 0LOOHU�� ������� +RZHYHU�� HYLGHQFH�
VXSSRUWLQJ�WKH�SUHVHQFH�RI�,&67V�LQ�DGXOW�&00�FDVHV�
KDV� EHHQ� ZHOO� GRFXPHQWHG�� :KHWKHU� IDVW-FRQGXFWLQJ�
,&67V�DPRQJ�LQGLYLGXDOV�ZKR�KDYH�&00�DUH�D�UHVXOW�
RI� JHQHWLF� PXWDWLRQV� WKDW� LPSDFW� D[RQDO� JXLGDQFH�
GXULQJ� JHVWDWLRQ�� RU� WKDW� LQIOXHQFH� WKH� SRVWQDWDO�
ZLWKGUDZDO��L�H���D[RQ�RU�V\QDSVH�HOLPLQDWLRQ��SURFHVV��
LV�QRW�\HW�GLVHQWDQJOHG��,Q�DQ�LQLWLDO�VWXG\��&RKHQ�HW�DO��
������� WHVWHG� IRU�PRWRU� HYRNHG� SRWHQWLDOV� �0(3V�� LQ�
WKH�WKHQDU�PXVFOHV�RI�HDFK�KDQG��IRXQG�DW�WKH�EDVH�RI�
WKH� WKXPE�� RI� WZR� LQGLYLGXDOV� ZLWK� &00� XVLQJ�
WUDQVFUDQLDO� HOHFWULF� VWLPXODWLRQ� DQG� WUDQVFUDQLDO�
PDJQHWLF� VWLPXODWLRQ� �706��� )RU� ERWK� SDUWLFLSDQWV��
VWLPXODWLRQ� E\� HLWKHU� WUDQVFUDQLDO� HOHFWULF� VWLPXODWLRQ�
RU�706� UHVXOWHG� LQ�ELODWHUDO� WKHQDU�PXVFOH� UHVSRQVHV�
WKDW� RFFXUUHG� DW� VLPLODU� ODWHQFLHV�� 7KH� UHVHDUFKHUV�
VXJJHVWHG� WKDW� LQWHUKHPLVSKHULF�FRQQHFWLRQV�ZHUH�QRW�
UHVSRQVLEOH�IRU�WKH�ELODWHUDO�PXVFOH�UHVSRQVHV�EHFDXVH�
FRQGXFWLRQ� WKURXJK� WKH� FRUSXV� FDOORVXP� ZRXOG� KDYH�
FDXVHG� PRYHPHQWV� WR� EH� VOLJKWO\� GHOD\HG� LQ� WKH�
PLUURULQJ� KDQG� �UDWKHU� WKDQ� VLPXOWDQHRXV� DV�
PHDVXUHG��� D� ILQGLQJ� FRUURERUDWHG� E\� RWKHUV� �H�J���
&LQFRWWD� HW� DO��� ������� )DUPHU�� ,QJUDP�� DQG� 6WHSKHQV�
�������SURSRVHG� WKH� LQWHUHVWLQJ�DOWHUQDWLYH�SRVVLELOLW\�
WKDW� WKH� FRQWUDODWHUDO� FRUWLFRVSLQDO� WUDFWV� KDYH�
DEQRUPDO� GLVWDO� EUDQFKHV� ZKLFK� FRQQHFW� WR� WKH�
LSVLODWHUDO� VLGH� DQG� PLJKW� EH� WKH� FDXVH� RI� PLUURULQJ�
�UDWKHU� WKDQ� ,&67V��� EXW� WKHLU� WKHRU\� KDV� EHHQ�
TXHVWLRQHG�E\�RWKHUV��&LQFRWWD�HW�DO���������� 

'HVSLWH� &RKHQ� HW� DO�¶V� ������� DVVHUWLRQ� WKDW� WKH�
SURGXFWLRQ� RI� PLUURU� PRYHPHQWV� LV� QRW� GXH� WR� WKH�
WUDQVIHU� RI�PRWRU� VLJQDOV� DFURVV� WKH� FRUSXV� FDOORVXP��
VRPH�HYLGHQFH�LV�VXJJHVWLYH�RI�ELODWHUDO�SULPDU\�PRWRU�
FRUWH[� �0��� DFWLYDWLRQ�� &LQFRWWD�� /RUL�� *DQJHPL��
%DURQWLQL�� DQG� 5DJD]]RQL� ������� DVVHVVHG� WKLV�
SRVVLELOLW\� E\� UHFRUGLQJ� WKH� FRUWLFDO� VLOHQW� SHULRGV� RI�
DEGXFWRU� SROOLFLV� EUHYLV� PXVFOHV� �SDUW� RI� WKH� WKHQDU�
HPLQHQFH�� ELODWHUDOO\� XVLQJ� HOHFWURP\RJUDSK\� ZKHQ�
DQ� LQGLYLGXDO�ZLWK�&00� UHFHLYHG� XQLODWHUDO�706� WR�
0��� 7KH� SDUWLFLSDQW� GHPRQVWUDWHG� D� ELODWHUDO� VLOHQW�
SHULRG� �DV� RSSRVHG� WR� WKH� W\SLFDO� XQLODWHUDO�� WKDW�ZDV�
VLJQLILFDQWO\� VKRUWHU� WKDQ� LQ� FRQWUROV�� 7KDW� RXWFRPH�
OHG� WKH� UHVHDUFKHUV� WR� SURSRVH� WKDW� WKH� PLUURU� 0��
FDXVHV� HDUO\� UHVXPSWLRQ� RI� (0*� DFWLYLW\� DW� D� ORZHU�
DPSOLWXGH� RQFH� WUDQVLHQW� LQWHUKHPLVSKHULF� LQKLELWLRQ�
�GXH�WR�WKH�706�DSSOLFDWLRQ�LQ�WKH�DFWLYH�0���FHDVHV��
7KLV� LQWHUKHPLVSKHULF� LQKLELWLRQ� UHIHUV� WR� D� QHXUDO�
SURFHVV�LQ�ZKLFK�PRWRU�FRPPDQGV�DUH�SUHYHQWHG�IURP�
VSUHDGLQJ� EH\RQG� WKH� DFWLYH� KHPLVSKHUH�� WKHUHE\�
HQDEOLQJ� PRYHPHQWV� WR� EH� SHUIRUPHG� VWULFWO\�
XQLODWHUDOO\� �&LQFRWWD� 	� =LHPDQQ�� ������ 6KHQ� 	�
)UDQ]���������7KXV��WKH�VWXG\�RI�&LQFRWWD�HW�DO���������
VXJJHVWV�WKDW�WKH�SURGXFWLRQ�RI�PLUURU�PRYHPHQWV�PD\�

EH� DWWULEXWDEOH� WR� ERWK� LSVLODWHUDO� FRUWLFRVSLQDO� WUDFWV�
DQG�ELODWHUDO�0��DFWLYLW\�� 

*DOOHD� HW� DO�� ������� DVVHVVHG� WKUHH� SRVVLEOH�
K\SRWKHVHV� DLPHG� DW� HOXFLGDWLQJ� KRZ� PLUURU�
PRYHPHQWV� DUH� SURGXFHG� RQ� WKH� EDVLV� RI� WHVWV� IRU� ���
HYLGHQFH� RI� LSVLODWHUDO� FRUWLFRVSLQDO� WUDFWV�� ���
DEQRUPDO�LQWHUKHPLVSKHULF�LQKLELWLRQ�OHDGLQJ�WR�PRWRU�
FRPPDQGV� HPDQDWLQJ� IURP� ELODWHUDO� 0��� DQG� ���
WUDQVIHU� RI� PRWRU� SODQV� IURP� WKH� VHFRQGDU\� PRWRU�
DUHDV� WR� 0�� LQ� HDFK� KHPLVSKHUH�� 6HYHQ� LQGLYLGXDOV�
ZLWK� &00� XQGHUZHQW� VLQJOH-SXOVH� IRFDO� 706�
PHWKRGV�� ZKLFK� FRQILUPHG� WKDW� FRQWUDODWHUDO� DQG�
LSVLODWHUDO�0(3V�RFFXUUHG�LQ�WKH�KDQG�PXVFOHV��0(3V�
PHDVXUHG�LQ�WKH�PLUURU�KDQG�ZHUH�VLJQLILFDQWO\�VPDOOHU�
WKDQ� LQ� WKH� YROLWLRQDO� KDQG�� EXW� QR� GLIIHUHQFHV� LQ�
ODWHQF\� ZHUH� GHWHFWHG� EHWZHHQ� KDQGV�� FRUURERUDWLQJ�
&RKHQ� HW� DO�¶V� ������� DQG� &LQFRWWD� HW� DO�¶V� �������
������������ILQGLQJV�WKDW�LQGLYLGXDOV�ZLWK�&00�KDYH�
IXQFWLRQDO� LSVLODWHUDO� FRUWLFRVSLQDO� WUDFWV� HYHQ� LQWR�
DGXOWKRRG�� $GGLWLRQDO� HYLGHQFH� FRQVLVWHQW� ZLWK� WKH�
SUHVHQFH�RI� ,&67V�ZDV�GHPRQVWUDWHG�E\�*DOOHD�HW�DO��
�������XVLQJ�GLIIXVLRQ� WUDFWRJUDSK\��7KH� ,&67V�ZHUH�
IRXQG� WR� EH� FKDUDFWHUL]HG� E\� D� KLJKHU� SURSRUWLRQ� RI�
ILEHUV� WKDQ� WKH� FRQWUDODWHUDO� WUDFWV� IRU� WKH� &00�
SDUWLFLSDQWV�� ZKLFK� JRHV� DJDLQVW� H[SHFWDWLRQV� JLYHQ�
WKDW� QHXURW\SLFDO� DGXOWV� VKRXOG� KDYH� YHVWLJLDO�
LSVLODWHUDO� FRUWLFRVSLQDO� WUDFWV� �(\UH� HW� DO��� ������� $�
VLPLODU�ILQGLQJ�KDV�UHFHQWO\�EHHQ�UHSRUWHG�E\�0pQHUHW�
HW�DO��������� 

7R� WHVW� LQWHUKHPLVSKHULF� LQKLELWLRQ� �L�H��� WKH�
UHVWULFWLRQ� RI� PRWRU� RXWSXW� WR� WKH� DFWLYH� KHPLVSKHUH�
GXULQJ�SHUIRUPDQFH�RI�XQLODWHUDO�DFWLRQV���*DOOHD�HW�DO��
�������FDOFXODWHG�IUDFWLRQDO�DQLVRWURS\��)$���DQ�LQGH[�
RI� ZDWHU� GLIIXVLRQ� DORQJ� D[RQV�� ZKLFK� LV� XVHG� DV� D�
SUR[\�PHDVXUH� RI� WKH� GHQVLW\� RI� QHXURQDO� ILEHUV�� )$�
YDOXHV� IRU� WKH� SRUWLRQ� RI� WKH� FRUSXV� FDOORVXP� WKDW�
FRQQHFWV� KRPRORJRXV� KDQG� PRWRU� DUHDV� ZHUH�
VLJQLILFDQWO\�ODUJHU�LQ�&00�SDUWLFLSDQWV�FRPSDUHG�WR�
FRQWUROV�� 7KH� )$� YDOXHV� ZHUH� LQWHUSUHWHG� DV�
GLIIHUHQFHV� LQ� FRQQHFWLRQ� SUREDELOLWLHV�� ZKLFK� DUH�
WKRXJKW� WR� FRQWULEXWH� WR� DEQRUPDO� LQWHUKHPLVSKHULF�
LQKLELWLRQ�� 7KH� ODUJHU� WKH� FRQQHFWLRQ� SUREDELOLW\�� WKH�
PRUH� SUHFLVH� WKH� V\QFKURQLFLW\� RI� PXVFXODU� DFWLYLW\�
GXULQJ� PLUURU� PRYHPHQWV�� 6XFK� ILQGLQJV� DUH�
FRQJUXRXV�ZLWK� WKH� YLHZ� SUHVHQWHG� LQ� &LQFRWWD� HW� DO��
������� ������� WKDW� ERWK� SULPDU\� PRWRU� FRUWLFHV�
FRQWULEXWH� WR� WKH� DFWLYLW\� RI� WKH� YROXQWDU\� DQG�
PLUURULQJ�KDQGV��*DOOHD�HW�DO��������� 

7KH� VXSSOHPHQWDU\� PRWRU� DUHD� �60$�� KDV� EHHQ�
DVVRFLDWHG�ZLWK�PRWRU�SODQQLQJ��ZKLFK�JDYH�ULVH�WR�WKH�
SURSRVDO� LQ�*DOOHD� HW� DO�� ������� WKDW� DEQRUPDOLWLHV� RI�
WKH� 60$� FRXOG� LPSDFW� KRZ� PRWRU� SODQV� DUH�
WUDQVPLWWHG� WR� WKH� SULPDU\� PRWRU� DUHDV�� DQG� DV� D�
FRQVHTXHQFH�RI�VXFK�LUUHJXODULWLHV��PLUURU�PRYHPHQWV�
FRXOG� UHVXOW�� &RQVLVWHQW� ZLWK� LQYROYHPHQW� RI� PRWRU�
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SODQQLQJ� DUHDV�� UHFHQW� ILQGLQJV� KDYH� UHYHDOHG�
DEQRUPDO� SUHPRWRU� SURFHVVHV� LQ� SHRSOH� ZLWK� &00�
�)UDQ]� 	� )X�� ������ ������� )XUWKHUPRUH�� LW� KDV� EHHQ�
DFNQRZOHGJHG� WKDW� VXEFRUWLFDO� SURFHVVHV�� VXFK� DV�
WKRVH� FRPSULVLQJ� WKDODPR-EDVDO-JDQJOLD� FLUFXLWV��
PLJKW� SOD\� D� SDUW� LQ� 60$� DFWLYLW\� �FI�� )UDQ]� 	� )X��
������ ������ IRU� PRUH� GHWDLOV��� 7R� WHVW� IRU� SRVVLEOH�
60$� LQYROYHPHQW�� *DOOHD� HW� DO�� ������� DQDO\]HG�
SHRSOH� ZLWK� &00� XVLQJ� IXQFWLRQDO� PDJQHWLF�
UHVRQDQFH� LPDJLQJ� ZKLOH� WKH\� SHUIRUPHG� VHTXHQWLDO�
ILQJHU� WDSSLQJ� PRYHPHQWV� HLWKHU� XQLODWHUDOO\� RU�
ELODWHUDOO\��:KHQ�WDSSLQJ�ZLWK�MXVW�RQH�KDQG��D�ODUJHU�
WKDQ� H[SHFWHG� QHXUDO� UHVSRQVH� ZDV� IRXQG� LQ� WKH�
LSVLODWHUDO� 60$�� EXW� FRQWUDODWHUDO� 60$� DFWLYLW\� ZDV�
QHXURW\SLFDO��$�SRVLWLYH�FRUUHODWLRQ�ZDV�DOVR�LGHQWLILHG�
EHWZHHQ� PLUURU� PRYHPHQW� VHYHULW\�� DV� PHDVXUHG� E\�
(0*�� DQG� LSVLODWHUDO� 60$� DFWLYLW\� �*DOOHD� HW� DO���
������ 

&RQQHFWLYLW\� EHWZHHQ� WKH� SULPDU\� DQG�
VXSSOHPHQWDU\� PRWRU� UHJLRQV� ZDV� DQRWKHU� PHDVXUH�
LQYHVWLJDWHG� E\� *DOOHD� HW� DO�� �������� ,Q� XQLPDQXDO�
WDSSLQJ� FRQGLWLRQV� SHUIRUPHG� E\� WKRVH� ZLWK� &00��
JUHDWHU� GHJUHHV� RI� FRQQHFWLYLW\� EHWZHHQ� LSVLODWHUDO�
60$�DQG�0���UHJLRQV�RQ�WKH�VDPH�VLGH�RI�WKH�ERG\�DV�
WKH� LQWHQWLRQDO� ILQJHU� WDSSLQJ� PRYHPHQWV�� ZHUH�
GHPRQVWUDWHG� LQ� FRPSDULVRQ� WR� FRQQHFWLYLW\� EHWZHHQ�
FRQWUDODWHUDO� 60$� DQG�0�� �UHJLRQV� RQ� WKH� RSSRVLWH�
VLGH��� +RZHYHU�� EDVHG� RQ� VWUXFWXUDO� PHDVXUHV�� )$�
YDOXHV� RI� WKH� QHXUDO� SDWKZD\V� EHWZHHQ� HDFK�
KHPLVSKHUH¶V� 60$� DQG�0��ZHUH� FRPSDUDEOH��ZKLFK�
VXJJHVWV� QR� GLIIHUHQFHV� LQ� FRQQHFWLRQ� SUREDELOLWLHV��
7KH�ILQGLQJV�LQGLFDWH�WKDW�IXQFWLRQDO�YDULDWLRQV��UDWKHU�
WKDQ�DQDWRPLFDO�RQHV��DUH�WKH�PRUH�SUREDEOH�FDXVH�RI�
WKH� DW\SLFDO� QHXUDO� DFWLYLW\� SDWWHUQV� REVHUYHG� LQ�
LQGLYLGXDOV�ZLWK�&00�ZLWK�UHVSHFW�WR�VXSSOHPHQWDU\�
DQG�SULPDU\�PRWRU�DUHDV��*DOOHD�HW�DO��������� 

0XOWLSOH� FRQFOXVLRQV� DERXW� &00� FDQ� EH� GUDZQ�
IURP�WKH�FRPSUHKHQVLYH�VWXG\�XQGHUWDNHQ�E\�*DOOHD�HW�
DO�� �������� )LUVW�� WKH� SUHVHQFH� RI� IDVW-FRQGXFWLQJ�
LSVLODWHUDO�FRUWLFRVSLQDO�WUDFWV�LV�VWURQJO\�FKDUDFWHULVWLF�
RI�WKH�FRQGLWLRQ��6HFRQGO\��WKH�FRQQHFWLRQ�SUREDELOLW\�
RI�KRPRORJRXV�KDQG�PRWRU� WHUULWRULHV� �D� UHIOHFWLRQ�RI�
LQWHUKHPLVSKHULF� LQKLELWLRQ� GHILFLHQFLHV�� VHHPV� WR� EH�
HVSHFLDOO\�ODUJH�LQ�FDVHV�RI�&00��*DOOHD�HW�DO���������
SURSRVHG� WKDW� WKLV� HQKDQFHG� FRQQHFWLRQ� SUREDELOLW\�
PD\�EH�HYLGHQFH�RI�D�FRPSHQVDWRU\�PHFKDQLVP��L�H���
QHXURQDO� GHQVLW\� LV� LQFUHDVHG� LQ� DQ� XQVXFFHVVIXO�
DWWHPSW� WR� VWUHQJWKHQ� LQWHUKHPLVSKHULF� LQKLELWLRQ���
/DVWO\��PRWRU�DFWV�KDYH�EHHQ�VKRZQ�WR�EH�LQLWLDWHG�E\�
WKH� VXSSOHPHQWDU\� PRWRU� DUHD� ZKHQ� LW� FHDVHV�
LQKLELWLQJ�WKH�SULPDU\�PRWRU�FRUWH[��%DOO�HW�DO����������
$V�PRUH�DFWLYLW\�ZDV�REVHUYHG�EHWZHHQ�WKH�LSVLODWHUDO�
60$� DQG� 0�� WKDQ� EHWZHHQ� WKRVH� UHJLRQV� RQ� WKH�
FRQWUDODWHUDO�VLGH��WKH�LPSOLFDWLRQ�LV�WKDW�WKH�LSVLODWHUDO�
60$�PD\�DOVR�SOD\�D�UROH�LQ�WKH�SURGXFWLRQ�RI�PLUURU�
PRYHPHQWV�� 7KH� LQWHJUDWHG� DSSURDFK� RI�*DOOHD� HW� DO��

�������DGGV� WR� WKH�GLVFRYHULHV�RI�&RKHQ�HW�DO�� �������
DQG� &LQFRWWD� HW� DO�� ������� ������ ������ ������ ZKLOH�
DOVR�VKRZFDVLQJ�WKH�EUHDGWK�RI�KRZ�&00�FDQ�LPSDFW�
WKH�PRWRU�V\VWHP�� 

*HQHWLF�0XWDWLRQV 

7KH� LQWHQWLRQ� RI� WKH� SUHVHQW� UHYLHZ� LV� WR� IRFXV�
SULPDULO\�RQ�WKH�EHKDYLRUDO�ILQGLQJV�DQG�FRQVHTXHQFHV�
RI� &00�� DQG� DOWKRXJK� ZH� ZRUN� ZLWK� FOLQLFDO�
JHQHWLFLVWV�� ZH� RXUVHOYHV� DUH� QRW� JHQHWLFLVWV�� +HQFH�
RXU� WUHDWPHQW� �EHORZ�� RI� JHQHWLFV� DQG� QHXURDQDWRP\�
ZLOO� EH� EULHIHU� WKDQ� RXU� WUHDWPHQW� RI� WKH�
QHXURGHYHORSPHQWDO� FRUUHODWHV� RI�&00� �FI��0pQHUHW�
HW� DO�� >����@� DQG� 0DUVK� HW� DO�� >����@� IRU� PRUH�
FRPSOHWH� WUHDWPHQWV� RI� WKH� JHQHWLFV� WR� GDWH��� $V� D�
TXLFN� RYHUYLHZ� RI� WKH� JHQHWLFV� ILQGLQJV�� DW� SUHVHQW��
FDXVDWLYH� YDULDQWV� LQ� WKUHH� GLIIHUHQW� JHQHV� ZLWK�
DXWRVRPDO�GRPLQDQW�LQKHULWDQFH�KDYH�EHHQ�GLVFRYHUHG��
'&&� �6URXU� HW� DO��� ������� 5$'��� �'HSLHQQH� HW� DO���
������� DQG� 171�� �0pQHUHW� HW� DO��� ������� RQO\� RQH�
FRS\�RI�WKH�JHQH�ZRXOG�EH�QHFHVVDU\�IRU�WKH�FRQGLWLRQ�
WR� PDQLIHVW� LQ� DQ� RIIVSULQJ�� $� PXWDWLRQ� LQ� '1$/���
WKRXJKW� WR� FDXVH� DQ� DXWRVRPDO� UHFHVVLYH� IRUP� RI� WKH�
GLVRUGHU��KDV�DOVR�EHHQ�UHSRUWHG��$KPHG�HW�DO����������
DXWRVRPDO�UHFHVVLYH�PHDQV�WKDW�WZR�FRSLHV�RI�WKH�JHQH�
ZRXOG�EH�QHHGHG�WR�PDQLIHVW�WKH�FRQGLWLRQ�LQ�WKH�FKLOG�
RI� DQ� DIIHFWHG� LQGLYLGXDO� RU� JHQHWLF� FDUULHU�� 2WKHU�
FDXVDO� PXWDWLRQV� DUH� OLNHO\� WR� H[LVW�� JLYHQ� WKDW� D�
QXPEHU� RI� DIIHFWHG� SHRSOH� GR� QRW� KDYH�PXWDWLRQV� LQ�
WKH�NQRZQ�FDXVDWLYH�JHQHV��)DVDQR�HW�DO���������)UDQ]�
HW�DO���������0pQHUHW�HW�DO���������������� 

,QWHUHVWLQJO\�� '&&�� 5$'���� DQG� 171�� DOO� DUH�
OLQNHG�ZLWK�QHWULQ-��VLJQDOLQJ��ZKLFK�KDV�DQ�LPSRUWDQW�
UROH�GXULQJ�HDUO\�QHUYRXV�V\VWHP�GHYHORSPHQW��1HWULQ-
��LV�QRWDEOH�IRU�SOD\LQJ�D�SDUW�LQ�D[RQ�JXLGDQFH�DFURVV�
WKH�ERG\¶V�PLGOLQH��WKHUHE\�OD\LQJ�WKH�IRXQGDWLRQV�IRU�
WKH� VWURQJ� FRQWUDODWHUDO� FRQQHFWLYLW\� EHWZHHQ� WKH�
EUDLQ¶V� KHPLVSKHUHV� DQG� WKH� QHUYHV� UXQQLQJ�
WKURXJKRXW� WKH� ERG\� LQ� WKH� QRUPDO� QHUYRXV� V\VWHP�
�6HUDILQL� HW� DO��� ������� 6URXU� HW� DO�� ������� VWXGLHG�
PHPEHUV� RI� D� )UHQFK-&DQDGLDQ� IDPLO\� DQG� DQ�
XQUHODWHG�,UDQLDQ�IDPLO\�ZLWK�&00��*HQHWLF�DQDO\VLV�
UHYHDOHG� D� IUDPHVKLIW� PXWDWLRQ� RI� JHQH� '&&� DQG� D�
WUXQFDWHG�'&&�SURWHLQ��$V� D� UHVXOW� RI� WUXQFDWLRQ�� WKH�
DELOLW\� RI� '&&� WR� ELQG� WR� WKH� SURWHLQ� QHWULQ-�� LV�
OLPLWHG��6URXU�HW�DO����������7KLV�UHGXFWLRQ�LQ�QHWULQ-��
ELQGLQJ� LV� UHOHYDQW� EHFDXVH� RI� WKH� SURWHLQ¶V� UROH� LQ�
DWWUDFWLQJ� RU� UHSXOVLQJ� D[RQ� SRSXODWLRQV� GXULQJ�
GHYHORSPHQW��.HLQR-0DVX�HW�DO���������6HUDILQL�HW�DO���
������� 7KH� ODFN� RI� QHWULQ-�� DYDLODELOLW\� LV� WKRXJKW� WR�
EH�UHVSRQVLEOH�IRU�DOWHULQJ�KRZ�WKH�FRUWLFRVSLQDO�WUDFWV�
IRUP� LQ� &00� FDVHV�� HLWKHU� EHFDXVH� RI� SURWHLQ�
LQVWDELOLW\�RU�LPSDLUPHQWV�LQ�WKH�VHFUHWLRQ�RI�QHWULQ-���
7KLV� ILQGLQJ� FDPH� WR� OLJKW� DIWHU� VWXG\LQJ� &00�
IDPLOLHV�ZKR�KDYH�D�PXWDWLRQ�LQ�171��� WKH�JHQH�WKDW�
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VSHFLILFDOO\�FRGHV�IRU�WKH�QHWULQ-��SURWHLQ��0pQHUHW�HW�
DO����������� 

:LWK�UHVSHFW�WR�GLVFRYHULHV�RI�5$'����'HSLHQQH�HW�
DO�� ������� VWXGLHG� D� )UHQFK� IDPLO\� ZLWK� LQFRPSOHWH�
SHQHWUDQFH� RI� &00� FRQVLVWHQW� ZLWK� DXWRVRPDO�
GRPLQDQW� KHULWDELOLW\� DQG� GLVFRYHUHG� D� QRQVHQVH�
PXWDWLRQ�RI�5$'����7KH�UHVHDUFKHUV�DOVR�LGHQWLILHG�D�
IUDPHVKLIW� PXWDWLRQ� RI� 5$'��� LQ� D� IDPLO\� IURP�
*HUPDQ\��%RWK�PXWDWLRQV�UHVXOW�LQ�KDSORLQVXIILFLHQF\�
RI� 5$'���� PHDQLQJ� WKDW� WKHUH� LV� OHVV-WKDQ-QRUPDO�
DYDLODELOLW\� RI� WKH� SURWHLQ� DQG�� FRQVHTXHQWO\�� WKH�
IXQFWLRQDOLW\� RI� FHOOV� WKDW� UHO\� RQ� 5$'��� PD\� EH�
DIIHFWHG��'HSLHQQH� HW� DO�� ������� SURSRVHG� WKDW�&00�
PLJKW� RFFXU� LQ� SHRSOH� ZKRVH� IXQFWLRQDO� 5$'��� LV�
ORZHU� WKDQ�VRPH�FULWLFDO� OHYHO�GXULQJ�GHYHORSPHQW�RI�
WKH�QHUYRXV�V\VWHP��FI��)UDQ]�HW�DO��������IRU�GHWDLOV�RI�
DQRWKHU� PXOWLJHQHUDWLRQDO� IDPLO\� ZLWK� D� 5$'���
PLVVHQVH�PXWDWLRQ�� 

,Q� DQ� DWWHPSW� WR� EHWWHU� XQGHUVWDQG� SRVVLEOH�
IXQFWLRQDO� UROHV� RI� 5$'���� 'HSLHQQH� HW� DO�� �������
VWXGLHG� WKH� H[SUHVVLRQ� RI� 5$'��� GXULQJ� WKH�
GHYHORSPHQW� RI� WKH� PRXVH� FRUWH[�� :KHQ� WKH� PLFH�
ZHUH�WZR�GD\V�ROG��5$'���FRXOG�EH�REVHUYHG�ZLWKLQ�
WKH� FRUWLFRVSLQDO� D[RQV�RI� WKH�S\UDPLGDO�GHFXVVDWLRQ��
ZKLFK� VXJJHVWV� LWV� LQYROYHPHQW� LQ� WKH� GHFXVVDWLRQ�
SURFHVV��L�H���WKH�FURVVLQJ�RI�PRVW�FRUWLFRVSLQDO�D[RQV�
IURP�RQH�VLGH�RI�WKH�EUDLQ� WR�WKH�RSSRVLWH�VLGH�RI� WKH�
ERG\���&RQVHTXHQWO\�� GHILFLHQF\� RI� WKH� SURWHLQ� FRXOG�
FUHDWH� D� VLWXDWLRQ� LQ� ZKLFK� UREXVW� LSVLODWHUDO�
FRUWLFRVSLQDO�WUDFWV�PLJKW�GHYHORS��)XUWKHU�ILQGLQJV�RI�
*OHQGLQLQJ� HW� DO�� �������� DOVR� XVLQJ� D�PRXVH�PRGHO��
VXJJHVWHG�D�QRYHO�IXQFWLRQ�RI�5$'���OLQNHG�WR�QHWULQ-
�� VLJQDOLQJ�� 6SHFLILFDOO\�� WKH� ILQGLQJV� LPSOLFDWHG�
5$'��� DV� D� QHJDWLYH� UHJXODWRU� RI� QHWULQ-�-LQGXFHG�
D[RQDO�EUDQFKLQJ��7KXV�� WKH�PXWDWHG� IRUP�RI�5$'���
LV�OLPLWHG�LQ�LWV�DELOLW\�WR�UHJXODWH�WKH�HIIHFWV�RI�QHWULQ-
��RQ�QHXULWRJHQHVLV��L�H��� WKH�SURMHFWLRQ�RI�DQ�D[RQ�RU�
GHQGULWHV�IURP�WKH�FHOO�ERG\�RI�D�QHXURQ��� 

$OWKRXJK�PRVW�RI�WKH�JHQHWLF�UHVHDUFK�LQYHVWLJDWLQJ�
WKH�EDVLV�RI�&00�KDV�IRFXVHG�RQ�WKH�LQKHULWHG�IRUP��
VWXGLHV� KDYH� DOVR� H[DPLQHG� VSRUDGLF� FDVHV��
SDUWLFXODUO\�WR�FRUURERUDWH�IDPLOLDO�FDVHV��,Q�RQH�RI�WKH�
ODUJHVW�JHQHWLF�VWXGLHV�RI�&00��0pQHUHW�HW�DO���������
PDQDJHG� WR� LGHQWLI\� QXPHURXV� QRYHO� PXWDWLRQV� RI�
HLWKHU�'&&� RU�5$'��� LQ�PDQ\�� EXW� QRW� DOO�� RI� WKHLU�
SDUWLFLSDQWV�� VXJJHVWLQJ� WKDW� DGGLWLRQDO� FDXVDO� JHQHV�
OLNHO\�H[LVW��2QO\�PXWDWLRQV�WKDW�FDXVH�'&&�RU�5$'���
WUXQFDWLRQ� KDG� EHHQ� LVRODWHG� LQ� IDPLOLHV� ZLWK� &00�
�'HSLHQQH� HW� DO��� ������ 6URXU� HW� DO��� ������ ZKHQ�
0pQHUHW� HW� DO�� ������� FRQGXFWHG� WKHLU� UHVHDUFK�� EXW�
PRVW� RI� WKH� PXWDWLRQV� LQ� WKH� VWXG\¶V� VSRUDGLF� FDVHV�
ZHUH�PLVVHQVH�YDULDQWV��OHDGLQJ�WKH�DXWKRUV�WR�VXJJHVW�
WKDW� PXWDWLRQ� W\SH� FRXOG� LPSDFW� WKH� SHQHWUDQFH� RI�
&00� LQKHULWDQFH� �L�H��� WKH� OLNHOLKRRG� WKDW� WKH�

FRQGLWLRQ� ZLOO� DFWXDOO\� PDQLIHVW� LQ� LQGLYLGXDOV� ZKR�
FDUU\�WKH�PXWDWHG�JHQHV��� 

&00�UHVXOWLQJ�IURP�'&&�PXWDWLRQV�LV�WKRXJKW�WR�
KDYH�D�SHQHWUDQFH�UDWH�RI������0DUVK�HW�DO���������DQG�
WKH� UDWH� FRXOG� EH� DV� KLJK� DV� ���� LQ� WKH� )UHQFK� DQG�
*HUPDQ�IDPLOLHV�ZLWK�5$'���PXWDWLRQV��'HSLHQQH�HW�
DO��� ������� 0pQHUHW� HW� DO�� ������� SURSRVHG� WKDW� WKH�
DSSDUHQWO\�VSRUDGLF�FDVHV�RI�&00�OLQNHG�WR�PLVVHQVH�
YDULDQWV� PD\� DFWXDOO\� UHIOHFW� LQKHULWDQFH� DW� D� ORZHU�
SHQHWUDQFH� UDWH� WKDQ� LV� DVVRFLDWHG� ZLWK� PXWDWLRQV�
FDXVLQJ� JHQH� WUXQFDWLRQ�� 7KLV� LV� EHFDXVH� PXWDWHG�
SURWHLQV� PD\� VWLOO� EH� H[SUHVVHG� ZKHQ� PLVVHQVH�
YDULDQWV� RFFXU�� 7KH� UHVHDUFKHUV� SURYLGHG� WKH�
DOWHUQDWLYH� H[SODQDWLRQ� WKDW� PLVVHQVH� YDULDQWV� DUH�
UHVSRQVLEOH� IRU� DIIHFWLQJ� VXVFHSWLELOLW\� WR� &00�� EXW�
WKDW� HQYLURQPHQWDO� IDFWRUV� GHWHUPLQH� LI� WKH� FRQGLWLRQ�
GHYHORSV� 

*HQRW\SH-3KHQRW\SH�9DULDELOLW\ 

7R� GHWHUPLQH� LI� GLIIHUHQFHV� LQ� WKH� SKHQRW\SLF�
H[SUHVVLRQ� RI� &00� DUH� SUHVHQW� �L�H��� KRZ� WKH�
FRQGLWLRQ� SK\VLFDOO\� PDQLIHVWV� LQ� WKH� KDQGV� DQG�
SRVVLEO\� HOVHZKHUH� DURXQG� WKH� ERG\��� )UDQ]� HW� DO��
������� UHFUXLWHG� ILYH� IDPLOLHV� ZLWK� &00-DIIHFWHG�
LQGLYLGXDOV��$�5$'���PXWDWLRQ� DQG�D�'&&�PXWDWLRQ�
ZHUH� HDFK� LGHQWLILHG� LQ� GLIIHUHQW� IDPLOLHV�� EXW� VRPH�
DIIHFWHG� LQGLYLGXDOV� LQ� WKH� VWXG\� ZHUH� QHJDWLYH� IRU�
'&&��5$'����DQG�'1$/��PXWDWLRQV��7KH�UHVHDUFKHUV�
DQDO\]HG� WKH� &00� PLUURULQJ� SKHQRW\SH� LQ� GHWDLO�
XVLQJ�LQ-KRXVH�DFFHOHURPHWHU�JORYHV��'H[WHULW\�2WDJR�
�'H[WHU2��D�QHZO\�GHYHORSHG�SDFNDJH�FRQVLVWLQJ�RI�D�
GHYLFH�DQG�VRIWZDUH�WKDW�LV�DEOH�WR�WUDFN�VXEWOH�PLFUR-
PRYHPHQWV� GXULQJ� WDVNV� SHUIRUPHG� E\� WKH� KDQGV���$�
VWDQGDUG� WDSSLQJ� WDVN� LQ�ZKLFK�SDUWLFLSDQWV�DUH�DVNHG�
WR�WDS�XQLPDQXDOO\�WKURXJK�WLPH�����VHFRQGV�SHU�WULDO��
ZDV� XVHG� IRU� WKH� &00� SKHQRW\SLQJ�� %DVHG� RQ�
PHDVXUHV�RI�WKH�LQGH[�ILQJHUV��WZR�W\SHV�RI�PLUURULQJ�
ZHUH� IRXQG��RQH�UHIHUUHG� WR�DV�³DFWXDO´�� LQ�ZKLFK� WKH�
PLUURULQJ�ZDV� RI� D� VPRRWK� DQG� FRQWLQXRXV� IRUP� WKDW�
VWURQJO\� UHVHPEOHG� WKH� LQWHQWLRQDO�PRYHPHQWV� RI� WKH�
QRQ-PLUURU� KDQG�� WKH� RWKHU� UHIHUUHG� WR� DV�
³IUDFWLRQDWHG´�� LQ� ZKLFK� WKH� PLUURULQJ� ZDV� RI� D�
IUDJPHQWHG� IRUP��ZLWKRXW� SUHFLVH� UHVHPEODQFH� WR� WKH�
LQWHQWLRQDO� KDQG¶V� PRYHPHQWV� �)UDQ]� HW� DO��� �������
$OWKRXJK� VDPSOH� VL]HV� ZHUH� WRR� VPDOO� WR� UHOLDEO\�
DVVHVV� SRVVLEOH� JHQRW\SH-SKHQRW\SH� FRUUHODWLRQV��
DFWXDO�PLUURULQJ� FKDUDFWHUL]HG� DIIHFWHG� LQGLYLGXDOV� LQ�
WKH� 5$'��-&00� IDPLO\�� ZKHUHDV� IUDFWLRQDWHG�
FKDUDFWHUL]HG� LQGLYLGXDOV� LQ� WKH� '&&-&00� IDPLO\�
�)UDQ]�HW�DO����������)XUWKHUPRUH��WKHUH�ZHUH�QRW�FOHDU�
OHIW-ULJKW� DV\PPHWULHV� DFURVV� WKH� VDPSOH� LQ� WHUPV� RI�
WKH�H[WHQW�RI�PLUURULQJ�IRXQG� LQ�DIIHFWHG�PHPEHUV�RI�
WKH�IDPLOLHV�WHVWHG��EXW�ODUJHU�VDPSOH�VL]HV�VKRXOG�VKHG�
LPSRUWDQW� OLJKW� RQ� WKDW� LVVXH�� $QRWKHU� SRWHQWLDOO\�
UHYHDOLQJ� ILQGLQJ� RI� )UDQ]� HW� DO�� ������� LV� WKDW� LQ� D�
VPDOO�SRUWLRQ�RI�WKH�VDPSOH�RI�LQGLYLGXDOV�ZLWK�&00��
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WKH� PLUURULQJ� FRXOG� QRW� EH� GHWHFWHG� RQ� WKH� EDVLV� RI�
YLVXDO� LQVSHFWLRQ� EXW�ZDV� GHWHFWHG� E\�'H[WHU2�� 7KLV�
LV��RI�FRXUVH��KLJKO\�UHOHYDQW�WR�FOLQLFDO�GLDJQRVLV��DV�LW�
PLJKW� DVVLVW� LQ� WKH� GHWHFWLRQ� RI� &00� �LQ� VXVSHFWHG�
FDVHV� LQFOXGLQJ� IDPLOLDO� UHODWLYHV� ZLWK� WKH� YLVXDOO\-
XQREVHUYDEOH� SKHQRW\SH��� 'H[WHU2� LV� LQH[SHQVLYH��
HDVLO\� WUDQVSRUWDEOH�� DQG� UHODWLYHO\� VWUDLJKWIRUZDUG� WR�
DSSO\�� 7KH� XVH� RI� WKLV� GHWHFWLRQ� WHFKQLTXH�� DQG� WKH�
VXEVHTXHQW� LGHQWLILFDWLRQ� RI� ODUJHU� VDPSOH� VL]HV� ZLWK�
&00�� FRXOG� LPSURYH� HVWLPDWHV� RI� WKH� SHQHWUDQFH� RI�
WKH� LQKHULWHG� YHUVLRQ� RI� WKH� FRQGLWLRQ� DQG� RI� WKH�
RYHUDOO�SUHYDOHQFH�RI�&00�� 

3KHQRW\SLF�GLIIHUHQFHV� LQ� WHUPV�RI�JHQGHU�DQG� WKH�
SHQHWUDQFH�RI�&00�KDYH�EHHQ�SURSRVHG�WR�H[LVW��EXW�
DJDLQ�� ODUJH� HQRXJK� VDPSOHV� KDYH� QRW� EHHQ� WHVWHG� WR�
SHUIRUP� FRQFOXVLYH� WHVWV�� &00� OLQNHG� WR� '&&�
PXWDWLRQV� ZDV� PRUH� SUHYDOHQW� DPRQJ� PHQ� LQ� WKH�
VWXGLHV� RI� 6URXU� HW� DO�� ������� ������ DQG�0DUVK� HW� DO��
�������� ,Q� FRQWUDVW�� RQO\� WKH� IHPDOH� PHPEHUV� RI� DQ�
,WDOLDQ�IDPLO\�ZHUH� LGHQWLILHG�E\�)DVDQR�HW�DO�� �������
WR� KDYH� &00�� DQG� DOO� ZHUH� QHJDWLYH� IRU� PXWDWLRQV�
LQYROYLQJ�'&&�RU�5$'����1RWDEO\��WKH�,WDOLDQ�IDPLO\�
H[SHULHQFHG�KLJKHU�UDWHV�RI�PLUURULQJ�LQ�WKHLU�IHHW�DQG�
WRHV�WKDQ�KDG�EHHQ�UHSRUWHG�LQ�DQRWKHU�IDPLO\��6URXU�HW�
DO���������DQG�WKH�LQGLYLGXDOV�W\SLFDOO\�IDLOHG�WR�QRWLFH�
WKHLU�PLUURU�PRYHPHQWV��7KH�RQO\�H[FHSWLRQV�ZHUH�WKH�
WZR� ROGHVW� IHPDOHV�� WKHLU� PLUURULQJ� ZDV� VHYHUH�� EXW�
WKH\� DWWULEXWHG� WKHLU� XQLQWHQWLRQDO� DFWLRQV� WR�
FOXPVLQHVV��8QOLNH�LQ�RWKHU�UHSRUWV��ZKLFK�VXJJHVW�WKDW�
PLUURULQJ� GRHV� QRW� FKDQJH� ZLWK� DJH�� PRUH� H[WUHPH�
PLUURULQJ� ZDV� IRXQG� LQ� WKH� ROGHVW� PHPEHUV� RI� WKH�
VDPSOH� RI� )DVDQR� HW� DO�� �������� 7KLV� DJDLQ� EHJV� WKH�
TXHVWLRQ� RI� ZKHWKHU� GLIIHUHQW� PLUURULQJ� SKHQRW\SHV�
H[LVW�� JLYHQ� WKDW� DJH-GHSHQGHQW� HIIHFWV� KDYH� QRW�
SUHYLRXVO\� EHHQ� REVHUYHG� �*DOOHD� HW� DO��� �������
2YHUDOO��WKH�ILQGLQJV�RI�)DVDQR�HW�DO���������VKRZFDVH�
KRZ� GLYHUVHO\� &00� FDQ� PDQLIHVW� �HYHQ� ZLWKLQ� WKH�
VDPH�IDPLO\��LQ�WHUPV�RI�KRZ�VWURQJO\�LQGLYLGXDOV�DUH�
DIIHFWHG�E\�WKH�FRQGLWLRQ�DQG�LQ�ZKDW�VHFRQGDU\�PRWRU�
V\VWHPV� WKH�PLUURULQJ� RFFXUV� �LQ� DGGLWLRQ� WR� SULPDU\�
PLUURULQJ�LQ�WKH�KDQGV�ILQJHUV��� 

6RPDWRVHQVRU\�,UUHJXODULWLHV 

:KDW�OLWWOH�DWWHQWLRQ�WKH�VRPDWRVHQVRU\�V\VWHP�KDV�
UHFHLYHG� LQ� WKH� FRQWH[W� RI� QRQ-V\QGURPLF� &00�
UHVHDUFK� KDV� UHYHDOHG� QR� FOHDU� HYLGHQFH� RI� VHQVRU\-
UHODWHG� GHYHORSPHQWDO� DQRPDOLHV�� 6FKRWW� DQG� :\NH�
������� VWXGLHG� VHYHQ� LQGLYLGXDOV� ZLWK� PLUURU�
PRYHPHQWV�� WZR� ZLWK� &00� �L�H��� RQH� LQKHULWHG� DQG�
RQH�VSRUDGLF��DQG�ILYH�ZKRVH�PLUURULQJ�ZDV�DVVRFLDWHG�
ZLWK� DQ� DOWHUQDWLYH� GLVRUGHU� �H�J���8VKHU
V� V\QGURPH���
6HQVRU\� UHVSRQVHV� LQ� WKH� KDQGV� ZHUH� DVVHVVHG� DQG�
IRXQG� WR�EH�QRUPDO��ZLWK� WKH� H[FHSWLRQ�RI�RQH� UHSRUW�
RI�DQ�LQGLYLGXDO�ZLWK�DSSDUHQW�LPSDLUPHQWV�LQ�SRVWXUDO�
VHQVH� RI� WKH� ILQJHUV� ZKHQ� WKH\� ZHUH� PRYHG� E\� WKH�
H[SHULPHQWHU� LQ� GLIIHUHQW� GLUHFWLRQV�� 8SRQ� IXUWKHU�

LQVSHFWLRQ��KRZHYHU�� WKH�SURSULRFHSWLYH�DEQRUPDOLWLHV�
H[SHULHQFHG�E\�WKDW�LQGLYLGXDO�FRXOG�KDYH�EHHQ�GXH�WR�
D� FUDQLR-FHUYLFDO� DQRPDO\� WKDW�ZDV� WKRXJKW� WR� EH� WKH�
FDXVH�RI�WKH�PLUURULQJ��6FKRWW�	�:\NH��������� 

7R� PHDVXUH� VRPDWRVHQVRU\� HYRNHG� SRWHQWLDOV�
�6(3V���WKH�PHGLDQ�QHUYHV�LQ�WKH�ZULVWV�RI�WZR�SHRSOH�
ZLWK� &00�ZHUH� HOHFWULFDOO\� VWLPXODWHG� E\� &RKHQ� HW�
DO����������7KDW�VWXG\�IRXQG�QR�VLJQLILFDQW�GLIIHUHQFHV�
LQ� 6(3V� EHWZHHQ� WKRVH� ZLWK� &00� DQG� FRQWUROV��
&LQFRWWD�HW�DO�� �������FRQGXFWHG�D�VLPLODU�H[SHULPHQW�
ZLWK� RQH� LQGLYLGXDO� ZKR� KDG� QRQ-V\QGURPLF� &00��
$V�LQ�&RKHQ�HW�DO����������6(3V�ZHUH�FRQWUDODWHUDO�WR�
WKH�VWLPXODWHG�QHUYH�DQG�RI�W\SLFDO�ODWHQF\��OHDGLQJ�WKH�
UHVHDUFKHUV�WR�FRQFOXGH�WKDW�&00�GRHV�QRW�FDXVH�WKH�
VRPDWRVHQVRU\� DIIHUHQW� SDWKZD\V� WR� GHYHORS� RU�
IXQFWLRQ�DEQRUPDOO\��&LQFRWWD�HW�DO����������&DSDGD\��
)RUJHW��)UDVHU��DQG�/DPDUUH��������DOVR�VWLPXODWHG�WKH�
PHGLDQ� QHUYH� �+� UHIOH[�� DQG� LQGH[� ILQJHU� �FXWDQHRXV�
UHIOH[�� RI� WKUHH� SHRSOH� ZLWK� QRQ-V\QGURPLF� &00��
QRQH�RI�ZKRP�FODLPHG�WR�KDYH�SHUFHLYHG�VHQVDWLRQV�LQ�
WKH� KDQG� FRQWUDODWHUDO� WR� WKH� VWLPXODWLRQ�� 7KDW� VWXG\�
IRXQG� FRQWUDODWHUDO� 6(3V�� DV� LQ� WKH� SUHYLRXV� VWXGLHV��
LQGLFDWLYH�RI�QRUPDO�VHQVRU\�IXQFWLRQ��� 

$QHFGRWHV� VXJJHVWLYH� RI� VRPDWRVHQVRU\�
DEQRUPDOLWLHV� KDYH� DSSHDUHG� LQ� WKH� &00� UHVHDUFK�
OLWHUDWXUH�� EXW� WKH\� KDYH� JDUQHUHG� OLWWOH� DWWHQWLRQ�� ,Q�
������D�VWXG\�E\�+��'ULQNZDWHU��FLWHG�LQ�3UDWW��������
IHDWXUHG�D�\RXQJ�ER\�ZLWK�&00��SHUKDSV�WKH�HDUOLHVW�
GRFXPHQWHG� FDVH�� ,Q� DGGLWLRQ� WR� WKH� V\QFKURQL]HG�
ELPDQXDO� PRYHPHQWV� W\SLFDO� RI� &00�� LW� ZDV� DOVR�
UHSRUWHG� WKDW� WKH� FKLOG� SHUFHLYHG� VRPH� XQLODWHUDO�
VHQVDWLRQV� DV� EHLQJ� ELODWHUDO�� +RZHYHU�� 3UDWW� �������
TXHVWLRQHG� WKH� DXWKHQWLFLW\� RI� WKH� ER\¶V� FODLP��
*XWWPDQQ��0DFOD\�� DQG� 6WRNHV� ������� GRFXPHQWHG� D�
IDPLO\� LQ� ZKLFK� VRPH� PHPEHUV� UHSRUWHGO\�
H[SHULHQFHG� SDVVLYH� PLUURULQJ� �L�H��� ZKHQ� PLUURU�
PRYHPHQWV�DUH�LQLWLDWHG�E\�DQ�RXWVLGH�IRUFH�DFWLQJ�RQ�
RQO\� RQH� KDQG� RI� DQ� DIIHFWHG� LQGLYLGXDO�� WKDW�ZDV� RI�
OHVVHU�DPSOLWXGH�DQG�VOLJKWO\�GHOD\HG�LQ�FRPSDULVRQ�WR�
WKH�PRYHPHQWV�FDXVHG�E\�WKH�UHVHDUFKHUV��(YHQ�PRUH�
XQLTXHO\�� RQH� PDQ¶V� SDVVLYH� PRYHPHQWV� ZHUH�
REVHUYHG� WR� EH� SDUDOOHO�� UDWKHU� WKDQ� PLUURUHG�� XQGHU�
VRPH� FRQGLWLRQV�� )RU� H[DPSOH�� ZKHQ� WKH� UHVHDUFKHUV�
VXSLQDWHG�RQH�KDQG��WKH�RWKHU�PLJKW�SURQDWH�LQVWHDG�RI�
VXSLQDWH�� 7KDW� HIIHFW� FRXOG� EH� SURGXFHG� E\� HLWKHU�
SK\VLFDO� RU� HOHFWULFDO� VWLPXODWLRQ�� %DVHG� RQ� WKHLU�
REVHUYDWLRQV�� WKH� UHVHDUFKHUV� SRVWXODWHG� WKDW� SDVVLYH�
DQG� DFWLYH�PLUURULQJ�ZHUH� OLNHO\� FDXVHG� E\� WKH� VDPH�
QHUYRXV� V\VWHP� SDWKZD\V�� 5HSRUWV� E\� 6FKRWW� DQG�
:\NH��������������DERXW�DQ�XQUHODWHG�FDVH�RI�&00�
LQ� DQ� RWKHUZLVH� QRUPDO� WHHQDJH� ER\� ZKR� DOVR�
H[SHULHQFHG�SDVVLYH�DQG�SDUDOOHO�PLUURULQJ�DGG�IXUWKHU�
FXULRVLW\�DERXW�WKH�SRWHQWLDO�RI�&00�WR�LQIOXHQFH�WKH�
VRPDWRVHQVRU\�V\VWHP�� 
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7KH� K\SRWKHVLV� WKDW� WKH� VRPDWRVHQVRU\� V\VWHP� LV�
DIIHFWHG�LQ�VRPH�ZD\�E\�&00��HYHQ�WR�D�VXEFOLQLFDO�
GHJUHH�� LV� LQ� RXU� YLHZ� VWLOO� RSHQ� WR� ULJRURXV�
LQYHVWLJDWLRQ�� ,I� DVSHFWV� RI� SURSULRFHSWLRQ�� KDSWLF�
SHUFHSWLRQ�� DQG�RU� RWKHU� IHDWXUHV� UHODWHG� WR� VHQVH� RI�
WRXFK� DUH� LQ� DQ\� ZD\� DOWHUHG� LQ� SHRSOH� ZLWK� &00��
WKHVH� DEQRUPDOLWLHV� KDYH� HLWKHU� JRQH� XQQRWLFHG� RU�
KDYH� EHHQ� GLVUHJDUGHG� LQ� WKH� UHVHDUFK� OLWHUDWXUH� WKXV�
IDU�� 'LVFRYHULQJ� KRZ� DQG� ZK\� WKH� VRPDWRVHQVRU\�
V\VWHP� LV� LPSDFWHG� LQ� FDVHV� RI� &00� �LI� VR�� ZRXOG�
OLNHO\� LQIRUP� RQ� WKH� SK\VLFDO� PDQLIHVWDWLRQV� RI� WKH�
FRQGLWLRQ�DQG�SHUKDSV�VXEWOH�VRPDWRVHQVRU\�IXQFWLRQV�� 

/LYLQJ�ZLWK�&RQJHQLWDO�0LUURU�0RYHPHQWV 

,Q� VRPH� LQGLYLGXDOV� ZLWK� &00�� WKH� SUHVHQFH� RI�
PLUURULQJ� KDV� EHHQ� QRWHG� E\� D� SDUHQW�� FDUHWDNHU�� RU�
SURIHVVLRQDO�� E\� WKH� WLPH� WKH� LQGLYLGXDO� KDV� UHDFKHG�
RQH� \HDU� RI� DJH� �$KPHG� HW� DO��� ������ &RKHQ� HW� DO���
������)DVDQR�HW�DO���������6URXU�HW�DO����������&RKHQ�HW�
DO���������UHSRUWHG�RQ�DQ�DGXOW�PDOH�ZLWK�&00�ZKRVH�
ELODWHUDOO\� V\QFKURQL]HG� OLPE� PRYHPHQWV� SUHYHQWHG�
KLP� IURP� FUDZOLQJ� DQG� GHOD\HG� OHDUQLQJ� WR� ZDON�
EHFDXVH� RI� EDODQFH� LVVXHV�� $Q� DGXOW� ZRPDQ� ZLWK�
PLUURU� PRYHPHQWV� ZDV� DOVR� VWXGLHG� E\� &RKHQ� HW� DO��
�������� 6KH� ZDV� WKRXJKW� WR� KDYH� GHOD\HG� PRWRU�
GHYHORSPHQW� DV� D� FKLOG� EHFDXVH� RI� WKH� GLIILFXOWLHV�
FDXVHG� E\� KHU�PLUURU�PRYHPHQWV��$OWKRXJK�&00� LV�
W\SLFDOO\� FRQVLGHUHG� D� VWDEOH� FRQGLWLRQ� DFURVV� WKH�
OLIHVSDQ� �L�H��� WKH� VHYHULW\� RI� WKH� PLUURU� PRYHPHQWV�
GRHV�QRW�FKDQJH�ZLWK�WLPH��*DOOHD�HW�DO���������6FKRWW�
	�:\NH�� ������ )DVDQR� HW� DO��� ������� PLUURULQJ� PD\�
EHFRPH� PRUH� REYLRXV� DV� HDUO\� GHYHORSPHQW�
SURJUHVVHV��GXH�WR�DQ�LQFUHDVHG�GHSHQGHQFH�RQ�VNLOOHG�
ELPDQXDO� DFWLRQV�� SDUWLFXODUO\� WKRVH� UHTXLULQJ� VWURQJ�
JUDVSV�DQG�ILQH�PRWRU�FRQWURO��H�J���EXWWRQLQJ�D�VKLUW���
(YLGHQFH� RI� D� VWUXJJOH� ZLWK� ELPDQXDO� DFWLRQV� PLJKW�
PDNH� WKH� PLUURULQJ� VHHP� PRUH� QRWLFHDEOH� DQG�
GLVUXSWLYH�RYHU�WLPH��&RKHQ�HW�DO��������� 

$OWKRXJK�WKH�PDMRULW\�RI�SHRSOH�LQ�RXU�RZQ�&00�
FRKRUW�KDYH�VXJJHVWHG�WKDW� WKH�PLUURULQJ�LV�RI�QR�UHDO�
FRQVHTXHQFH� WR� WKHLU� KDSSLQHVV� RU� DELOLW\� WR� DFKLHYH�
VXFFHVV� LQ� ZRUN� DQG� IDPLO\� OLIH�� D� QXPEHU� KDYH�
FRPPHQWHG� RQ� WKH� FKDOOHQJHV� WKDW� WKH� PLUURULQJ� FDQ�
SRVH�� 7KLV� LV� SDUWLFXODUO\� WKH� FDVH�ZLWK� OHDUQLQJ� QHZ�
VNLOOV� XVLQJ� KDQGV�� VXFK� DV� W\SLQJ�� SOD\LQJ� D�PXVLFDO�
LQVWUXPHQW�� DQG� HYHQ� W\LQJ� VKRHV� �IRU� WKRVH� ZKR�
UHPHPEHU� OHDUQLQJ� WKDW� VNLOO�� DV� WKH� PDMRULW\� RI� RXU�
FRKRUW� KDV� LQWHUDFWHG� ZLWK� XV� RQO\� GXULQJ� WKHLU� DGXOW�
OLYHV���7KH�PDQ�ZLWK�&00�IHDWXUHG�LQ�&RKHQ�HW�DO�
V�
������� VWXG\� UHSRUWHGO\� FRXOG� QRW� JR� XS� D� ODGGHU��
VWUXJJOHG�ZLWK� OHDUQLQJ� WKH� JXLWDU�� DQG� FRXOG� QRW� UXQ�
XQWLO� KLJK� VFKRRO� GXH� WR� WKH� FKDOOHQJH� RI� DOWHUQDWLQJ�
VZLQJV� RI� KLV� DUPV�� $V� D� VWXGHQW� LQ�PHGLFDO� VFKRRO��
SHUIRUPLQJ� SHUFXVVLRQ� GXULQJ� SK\VLFDO� H[DPLQDWLRQV�
�L�H��� KDYLQJ� WR� WDS� ERG\� SDUWV� ZLWK� WKH� ILQJHUV�� ZDV�
VDLG� WR�EH�D�KXUGOH�DQG��RQH� FDQ�DVVXPH��PLJKW�KDYH�

LQWHUIHUHG�ZLWK�KLV�DELOLW\�WR�DGHTXDWHO\�GR�KLV�MRE�ODWHU�
RQ�� 

$V� IRU� WKH� ZRPDQ� ZLWK� &00� LQ� WKH� VWXG\� RI�
&RKHQ� HW� DO�� �������� HYHQ� VLPSOH� DFWLRQV�� VXFK� DV�
RSHQLQJ�DQG�FORVLQJ�RQH�KDQG�RU�WDSSLQJ�D�NQHH��FRXOG�
EH�HQRXJK�WR�LQGXFH�PLUURU�PRYHPHQWV��$OWKRXJK�VKH�
KDG�QR�LVVXHV�ZLWK�VZLPPLQJ�XVLQJ�WKH�EUHDVWVWURNH��LW�
WRRN� KHU� IRXU� \HDUV� WR� OHDUQ� WKH� FUDZO� EHFDXVH� VKH�
DSSDUHQWO\� VWUXJJOHG� ZLWK� PRYLQJ� HDFK� DUP�
LQGHSHQGHQWO\�� /LNH� PDQ\� RWKHU� LQGLYLGXDOV� ZLWK�
&00�� KHU� PLUURU� PRYHPHQWV� DOVR� LQWHUIHUHG� ZKHQ�
WU\LQJ� WR� ZULWH� RU� W\SH� �&LQFRWWD� HW� DO��� ������ ������
&RKHQ�HW�DO���������� 

:KLOH� VRPH� SHRSOH� ZLWK� &00� UHSRUWHGO\�
H[SHULHQFH�QR�VRFLDO�RU�IXQFWLRQDO�LPSDLUPHQWV�GXH�WR�
WKHLU�FRQGLWLRQ��RWKHU�WKDQ�SHUKDSV�FOXPVLQHVV��)DVDQR�
HW� DO��� ������� RWKHUV� IDFH� SDLQ� �&LQFRWWD� HW� DO��� �������
HPEDUUDVVPHQW� �6FKRWW� 	�:\NH�� ������ 6URXU� HW� DO���
�������RU�SRWHQWLDO�OLPLWDWLRQV�LQ�WKHLU�FDUHHU�SURVSHFWV�
�6FKRWW� 	� :\NH�� ������� $� \RXQJ� JLUO� FODLPHG� WKDW�
WU\LQJ� WR� FRQWURO� KHU� PLUURU� PRYHPHQWV� FDXVHG� KHU�
SDLQ� LQ� WKH� PXVFOHV� LQ� KHU� OHIW� VKRXOGHU� ZKHQ� VKH�
ZURWH�XVLQJ�KHU�ULJKW�KDQG��&LQFRWWD�HW�DO���������DQG�
RWKHUV�KDYH�DOVR�PDGH�PHQWLRQ�RI�VXFK�SDLQ�DVVRFLDWHG�
ZLWK� ZULWLQJ� �)UDQ]� HW� DO��� ������� $� WHHQDJH� ER\�
PHQWLRQHG�EHLQJ�KLJKO\�VHOI-FRQVFLRXV�DW�VFKRRO�ZKHQ�
KH�PLUURUHG�ZKLOH�ZULWLQJ��DQG�WKHUH�ZDV�VRPH�ZRUU\�
RYHU� KLV� DELOLW\� WR� EHFRPH� D� GLDPRQG� FXWWHU� LQ� WKH�
IXWXUH��:KHQ�VWUHVVHG�DQG�DQ[LRXV��DQ�DGXOW�PDOH�ZLWK�
LQKHULWHG� &00� VWDWHG� WKDW� KLV� PLUURULQJ� VHHPHG� WR�
EHFRPH� HQKDQFHG�� +RZHYHU�� KH� VWLOO� FODLPHG� WKDW��
RYHUDOO�� WKH� PLUURU� PRYHPHQWV� GLG� QRW� QHJDWLYHO\�
LPSDFW�KLV�GDLO\�DFWLYLWLHV��6FKRWW�	�:\NH�������� 

,QWHUYHQWLRQV 

$OWKRXJK� PLUURULQJ� FDQ� PDNH� SHUIRUPLQJ�
XQLPDQXDO� DQG� ELPDQXDO� WDVNV� HVSHFLDOO\� GLIILFXOW��
VRPH�SHRSOH�ZLWK�&00�DUH�DEOH�WR�RYHUFRPH�FHUWDLQ�
ELPDQXDO�KXUGOHV�LI�WKH\�HQJDJH�LQ�FRQFHQWUDWHG�HIIRUW�
DQG� SUDFWLFH� RI� WKRVH� VNLOOV�� )UDQ]� ������� PDGH�
PHQWLRQ�RI�WZR�LQGLYLGXDOV�ZLWKLQ�D�&00�IDPLO\��RQH�
RI� ZKRP� FRXOG� ULGH� D� PRWRUF\FOH� HYHQ� WKRXJK�
VHSDUDWH�KDQG�PRYHPHQWV�DUH�QHFHVVDU\�WR�RSHUDWH�WKH�
WKURWWOH� DQG� WKH� EUDNH�� 7KH� RWKHU� ZDV� WDOHQWHG� DW�
SOD\LQJ� D� WZHOYH-VWULQJ� JXLWDU�� D� IHDW� WKDW� ZRXOG� EH�
LPSUHVVLYH�HYHQ�ZLWKRXW�WKH�PLUURU�PRYHPHQWV��6URXU�
HW�DO���������SRLQWHG�RXW�WKDW�&00�KDV�QRW�SUHYHQWHG�
WZR� PHPEHUV� RI� D� )UHQFK-&DQDGLDQ� IDPLO\� IURP�
EHFRPLQJ� DQ� HOHFWULFLDQ� DQG� D� VHFUHWDU\�� SURIHVVLRQV�
WKDW� ERWK� UHTXLUH� GH[WHURXV� VNLOOV� RI� WKH� KDQGV� DQG�
ILQJHUV��&OHDUO\��KDYLQJ�&00�GRHV�QRW�JXDUDQWHH�WKDW�
DQ� LQGLYLGXDO� ZLOO� EH� KHOG� EDFN� IURP� VXFFHVVIXOO\�
SXUVXLQJ�WKHLU�ZDQWV�LQ�OLIH��DQG�WKH�WDOHQWHG�VDPSOH�RI�
SHRSOH�ZH�ZRUN�ZLWK�IXUWKHU�HPSKDVL]HV�WKDW�IDFW��� 
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 :KLOH�&00�LV�ODUJHO\�WROHUDWHG�E\�WKH�LQGLYLGXDOV�
ZKR�KDYH�LW��WKDW�LQ�QR�ZD\�QHJDWHV�WKH�QHHG�WR�IXUWKHU�
H[SORUH� WKH� PRUH� SUDFWLFDO� FRQVHTXHQFHV� RI� WKH�
FRQGLWLRQ�� ,I� FKLOGUHQ� ZKR� H[SHULHQFH� PLUURULQJ� DUH�
HPEDUUDVVHG� E\� WKHLU� LQYROXQWDU\� PRYHPHQWV�� WKH\�
PD\�EH� WHDVHG�DW�VFKRRO�RU�RWKHUZLVH� IDLO� WR� WKULYH� LQ�
VRPH�ZD\��ZKLFK�PD\�KDYH�ORQJ-WHUP�LPSOLFDWLRQV�IRU�
WKHLU�SHUVRQDO�DQG�HGXFDWLRQDO�DFKLHYHPHQW��7KH�VDPH�
FRXOG� EH� VDLG� IRU� DGXOWV� LQ� WKH� ZRUNSODFH� DQG� WKHLU�
SRWHQWLDO�IRU�XSZDUG�PRELOLW\��DVVXPLQJ�WKH\�DUH�HYHQ�
DEOH� WR� SXUVXH� WKHLU� GHVLUHG� FDUHHUV� JLYHQ� WKH�
LQWHUIHUHQFH� RI� PLUURU� PRYHPHQWV� LQ� WKHLU� KDQGV��
7KHUH�LV�DOVR�WKH�LVVXH�RI�HYHU\GD\�KLQGUDQFHV��VXFK�DV�
WKH� SRVVLEOH� GLIILFXOW\� RI� HQJDJLQJ� LQ� UHFUHDWLRQDO�
DFWLYLWLHV� OLNH� SOD\LQJ� LQVWUXPHQWV� RU� SDUWLFLSDWLQJ� LQ�
VSRUWV�� 6WUXJJOLQJ� ZLWK� DQ� DFW� DV� FRPPRQSODFH� DV�
W\SLQJ� RQ� D� FRPSXWHU� NH\ERDUG� PD\� KDYH� UDWKHU�
VHYHUH�VRFLDO�FRQVHTXHQFHV� LQ� WKLV�PRGHUQ�HUD��ZKLFK�
DJDLQ�SRLQWV�WR�WKH�QHHG�WR�GHYHORS�DFFXUDWH�GLDJQRVHV�
DQG�IXUWKHU�VHHN�VROXWLRQV�IRU�WKRVH�ZLWK�&00�� 

,Q�WHUPV�RI�PDQDJLQJ�&00��VRPH�LQGLYLGXDOV�ZLWK�
&00� UHSRUWHG� D� SHUFHLYHG� DELOLW\� WR� H[HUFLVH� D�
PHDVXUH� RI� FRQWURO� RYHU� WKHLU� PLUURULQJ� �6FKRWW� 	�
:\NH�� ������ 6URXU� HW� DO��� ������ DQG� D� FRXSOH� RI�
PHWKRGV�IRU�WUDLQLQJ�WR�RYHUFRPH�PLUURULQJ�KDYH�EHHQ�
HQFRXUDJLQJ�� )RU� H[DPSOH�� 6FKRWW� DQG� :\NH� �������
ZRUNHG� ZLWK� DQ� LQGLYLGXDO� ZLWK� &00� E\� FROOHFWLQJ�
(0*�ELRIHHGEDFN�IURP�KLV�IRUHDUP�H[WHQVRU�PXVFOHV�
DQG� SOD\LQJ� WRQHV� DORQJVLGH� D� YLVXDO� GLVSOD\� RI� D�
FDOLEUDWHG� PHWHU� WR� LQGLFDWH� ZKHQ� PXVFXODU� DFWLYLW\�
RFFXUUHG�LQ�WKH�PLUURULQJ�DUP��$IWHU�WUDLQLQJ�ZLWK�WKH�
DXGLWRU\�DQG�YLVXDO�IHHGEDFN�IRU�VHVVLRQV�ODVWLQJ�XS�WR�
WZHQW\�PLQXWHV��PLUURULQJ�FRXOG�EH�VXSSUHVVHG�LQ�ERWK�
KDQGV�IRU�D�IHZ�PLQXWHV��EXW�WKH�VXSSUHVVLRQ�ZDV�QRW�
SHUPDQHQW� RU� HYHQ� ORQJ-ODVWLQJ�� 7KH� \RXQJ� JLUO�
IHDWXUHG� LQ� WKH� VWXG\� RI� &LQFRWWD� HW� DO�� �������� ZKR�
VXIIHUHG� IURP� VKRXOGHU� SDLQ� ZKLOH� ZULWLQJ�� ZHQW�
WKURXJK� VHYHQ�PRQWKV� RI� UHKDELOLWDWLYH� WUDLQLQJ� LQ� DQ�
DWWHPSW� WR� SURGXFH� XQLODWHUDO� ILQJHU� PRYHPHQWV�� )RU�
ILIWHHQ� WR� WZHQW\� PLQXWHV� SHU� GD\�� VKH� SHUIRUPHG�
V\PPHWULFDO�ILQJHU�PRYHPHQWV��WKHQ�QRQ-V\PPHWULFDO�
ILQJHU� PRYHPHQWV� WKDW� ZHUH� GHVLJQHG� WR� LQFUHDVH� LQ�
GLIILFXOW\�RYHU�WLPH��DQG�ODVWO\��VKH�HQJDJHG�LQ�PHQWDO�
LPDJHU\� RI� KHU� ILQJHU� PRYHPHQWV� RFFXUULQJ�
XQLODWHUDOO\�� $IWHU� FRPSOHWLQJ� DOO� RI� WKH� WUDLQLQJ�� VKH�
PLUURUHG� OHVV� IUHTXHQWO\� ZKLOH� PDNLQJ� XQLODWHUDO�
ILQJHU� PRYHPHQWV�� ,Q� DGGLWLRQ�� WKH� SDLQIXO� PXVFOH�
FRQWUDFWLRQV� QR� ORQJHU� DIIHFWHG� KHU� OHIW� VKRXOGHU��
+RZHYHU��KHU�DEGXFWRU�SROOLFLV�EUHYLV�PXVFOHV��ZKLFK�
ZHUH�QRW� LQFOXGHG� LQ� WKH� WUDLQLQJ��ZHUH�XQFKDQJHG� LQ�
WKHLU� PLUURULQJ� IUHTXHQF\�� $V� VXJJHVWHG� E\� WKRVH�
UHVXOWV�� UHKDELOLWDWLYH� WUDLQLQJ� FDQ� EH� KHOSIXO�� EXW� WKH�
HIIHFWV� GR� QRW� DSSHDU� WR� JHQHUDOL]H� WR� XQWUDLQHG�
PXVFOHV��8QIRUWXQDWHO\��ZKHWKHU�WKH�EHQHILWV�SHUVLVWHG�
DIWHU� WUDLQLQJ� FHDVHG� LV� XQNQRZQ� �&LQFRWWD� HW� DO���
�������)XUWKHU�H[SORUDWLRQ�E\�WKH�UHVHDUFK�FRPPXQLW\�
RI� ERWK� ELRIHHGEDFN� DQG� UHKDELOLWDWLYH� WUDLQLQJ� DV�

SRVVLEOH�PHWKRGV� RI� &00�PDQDJHPHQW� FRXOG� SURYH�
EHQHILFLDO�� EXW�� JLYHQ� WKH� ODFN� RI� NQRZOHGJH� DERXW�
ORQJ-WHUP� SRWHQWLDO�� ZH� FDXWLRQ� WKDW� QHLWKHU� PHWKRG�
VKRXOG�EH�YLHZHG�DV�D�ZD\�RI�WUHDWLQJ�RU�UHYHUVLQJ�WKH�
FRQGLWLRQ� 

)XWXUH�6WXGLHV 

$V�GLVFXVVHG�HDUOLHU��(0*�ELRIHHGEDFN� �6FKRWW�	�
:\NH�� ������ DQG� UHKDELOLWDWLRQ� WUDLQLQJ� RI� WKH� GLVWDO�
XSSHU�OLPE�PXVFOHV��&LQFRWWD�HW�DO���������KDYH�VKRZQ�
PRGHUDWH� VXFFHVV� LQ� UHGXFLQJ� WKH� LQFLGHQFH� RI�
PLUURULQJ� LQ� WKH� LPPHGLDWH�VKRUW-WHUP�� EXW� WKHUH� LV� D�
ODFN� RI� IROORZ-XS� VWXGLHV�� 7KH� PLUURULQJ� FRPPXQLW\�
PLJKW� EHQHILW� IURP� DQ� LQFUHDVHG� DZDUHQHVV� RI� WKH�
FRQGLWLRQ� DQG�PRVW� SHRSOH�ZH� KDYH�ZRUNHG�ZLWK� DUH�
HDJHU�WR�OHDUQ�PRUH�DERXW�WKH�SRVVLEOH�PDQDJHPHQW�RI�
&00�� EXW� DFFHVV� WR� SHRSOH� ZLWK� &00� IRU�
H[SHULPHQWDO� SXUSRVHV� FDQ� EH� H[WUHPHO\� OLPLWHG��
+RZHYHU�� UHVHDUFKHUV� PD\� EH� DEOH� WR� LQYHVWLJDWH�
LQYROXQWDU\�PRYHPHQW�FRQWURO�E\�ZRUNLQJ�ZLWK�\RXQJ�
FKLOGUHQ� ZKR� GLVSOD\� DVVRFLDWHG� �L�H��� H[WUDQHRXV��
PRYHPHQWV� RI� RQH� SDUW� RI� WKH� ERG\� ZKLOH� H[HUWLQJ�
HIIRUW� ZLWK� WKH� KRPRORJRXV� PXVFOHV� RI� WKH� RSSRVLWH�
VLGH��H�J��� D� WZLWFK�RI� WKH� ULJKW�H\HOLG�ZKLOH� WU\LQJ� WR�
ZLQN�ZLWK� WKH� OHIW��� D�PLQRU�DQG�FRPPRQSODFH�HIIHFW�
WKDW� GHFOLQHV� ZLWK� DJH� DQG� PD\� EH� VXJJHVWLYH� RI�
QHUYRXV�V\VWHP�PDWXULW\��&RQQROO\�	�6WUDWWRQ���������
3HUKDSV�VWXG\LQJ�WKH�PDQQHU�LQ�ZKLFK�WKHLU�QDWXUDOO\-
RFFXUULQJ� PLUURULQJ� FKDQJHV� WKURXJK� GHYHORSPHQW��
DQG� WHVWLQJ� PHWKRGV� WR� DFWLYHO\� GHFUHDVH� WKH�
SUHYDOHQFH�RI�LW��ZLOO�LQIRUP�RQ�SRWHQWLDO�VWUDWHJLHV�IRU�
VXSSUHVVLQJ� DEQRUPDO� IRUPV� RI� PLUURULQJ� VXFK� DV�
&00��/D]DUXV�DQG�7RGRU��������VWXGLHG�\RXQJ�ER\V�
ZLWK� DVVRFLDWHG� PRYHPHQWV� DQG� GHPRQVWUDWHG� WKDW�
DXGLR� IHHGEDFN� FRXOG� VLJQLILFDQWO\� UHGXFH� WKH�
LQFLGHQFH�RI�WKH�PRYHPHQWV�LQ�WKH�FKLOGUHQV¶�KDQGV�E\�
VLPSO\�XVLQJ�D�WRQH�WR�FDOO�DWWHQWLRQ�WR�WKH�KDQG�WKDW�LV�
PHDQW� WR� UHPDLQ� VWDWLRQDU\� �VKRXOG� DQ\� XQLQWHQWLRQDO�
PXVFXODU� DFWLYLW\� RFFXU��� (YHQ� DIWHU� WKH� WRQHV� ZHUH�
UHPRYHG�� IHZHU� DVVRFLDWHG� KDQG� PRYHPHQWV� ZHUH�
REVHUYHG�� ,I� WKRVH� PHWKRGV� FRXOG� EH� H[SDQGHG� DQG�
HYDOXDWHG� IRU� WKHLU� ORQJ-WHUP� SRWHQWLDO�� WKH\� FRXOG�
SURYH�KHOSIXO�WR�LQGLYLGXDOV�ZKR�KDYH�&00��SHUKDSV�
PRUH� LI� VXFK� SHRSOH�ZHUH� WR� EHJLQ� IHHGEDFN� WUDLQLQJ�
ZKLOH� VWLOO� \RXQJ�� &OHDUO\�� OHDUQLQJ� DQG� DWWHQWLRQ� DUH�
YLDEOH�LQWHUYHQWLRQ�RSWLRQV�IRU�UHGXFLQJ�QRQ-YROLWLRQDO�
PRYHPHQWV�� 

$� PRUH� ZLGHVSUHDG� XVH� RI� REMHFWLYH� DQG�
TXDQWLILDEOH�PHDVXUHV��VXFK�DV�WKRVH�EDVHG�RQ�WKH�XVH�
RI� DFFHOHURPHWHU� JORYHV� �)UDQ]� HW� DO��� ������� PLJKW�
DVVLVW� LQ� WKH� HDUOLHVW� SRVVLEOH� LGHQWLILFDWLRQ� RI�
PLUURULQJ�LQ�LQGLYLGXDOV��7KDW�PLJKW�SDYH�WKH�ZD\�IRU�
WKH�GHYHORSPHQW�RI�LQWHUYHQWLRQV�DLPHG�DW�PLQLPL]LQJ�
LQWHUIHULQJ� PRYHPHQWV�� ZKLFK� FRXOG� WKHQ� EH�
LQWURGXFHG� ZKHQ� WKH� DIIHFWHG� LQGLYLGXDOV� DUH� \RXQJ�
DQG� KDYH� QHUYRXV� V\VWHPV� WKDW� DUH� VWLOO� KLJKO\�



��� 

 

&21*(1,7$/�0,5525�029(0(176 

PDOOHDEOH�� :H� KDYH� QR� GRXEW� WKDW� WKH�
PXOWLGLVFLSOLQDU\� VFRSH� RI� SUHVHQW� LQYHVWLJDWLRQV� ZLOO�
FRQWLQXH�WR�SURJUHVV�DQG�OHDG�WR�D�EHWWHU�XQGHUVWDQGLQJ�
RI�&00�DQG�PHWKRGV�WR�DSSURDFK�PDQDJHPHQW�RI�WKH�
FRQGLWLRQ� 

&RQFOXVLRQ 

 $V� D� FRQGLWLRQ�� &00� LV� IDU� IURP� EHLQJ� ZHOO�
XQGHUVWRRG��+RZHYHU��JUHDW�VWULGHV�KDYH�EHHQ�PDGH�LQ�
UHFHQW� GHFDGHV� WR� H[SDQG� WKH� NQRZOHGJH� EDVH� IRU� LWV�
XQGHUVWDQGLQJ� E\� UHVHDUFKHUV�� GLDJQRVWLFLDQV��
FOLQLFLDQV�� DQG� PRVW� LPSRUWDQWO\�� WKH� SHRSOH� ZKR�
H[SHULHQFH� PLUURU� PRYHPHQWV� HYHU\� GD\�� 7KH� UDQJH��
RI� VXEWOH� FHQWUDO� QHUYRXV� V\VWHP� LUUHJXODULWLHV�
DWWULEXWDEOH�WR�&00�KDV�EHHQ�WKRURXJKO\�GRFXPHQWHG�
DV� LQFOXGLQJ� WKH� LSVLODWHUDO� FRUWLFRVSLQDO� WUDFWV� �H�J���
&RKHQ� HW� DO��� ������� FRQQHFWLRQV� EHWZHHQ� SULPDU\�
PRWRU� FRUWLFHV� �H�J��� &LQFRWWD� HW� DO��� ������� DQG�
FLUFXLWU\�RI� WKH� VXSSOHPHQWDU\�PRWRU�DUHDV� �*DOOHD�HW�
DO����������EXW�PRUH�FHUWDLQO\�UHPDLQV�WR�EH�XQFRYHUHG��
DQG�WKH�VRPDWRVHQVRU\�V\VWHP�RIIHUV�QHDUO\�XQWURGGHQ�
JURXQG��6LQFH�������PXWDWLRQV�LQ�IRXU�GLIIHUHQW�JHQHV�
KDYH� EHHQ� LVRODWHG� DQG� VXJJHVWHG� WR� OHDG� WR� WKH�
GHYHORSPHQW�RI�&00��$KPHG�HW�DO���������'HSLHQQH�
HW�DO���������0pQHUHW�HW�DO���������6URXU�HW�DO����������
RSHQLQJ� WKH�GRRU�WR�QXPHURXV�RWKHU�TXHVWLRQV�UHODWHG�
WR� ZKHWKHU� VSHFLILF� JHQRW\SHV� DUH� UHODWHG� WR� GLVWLQFW�
SKHQRW\SHV� �)UDQ]� HW� DO��� ������� ,I� WKHUH� DUH� LQGHHG�
GLVWLQFW� SKHQRW\SHV�� FOLQLFLDQV� FRXOG� JDLQ� IURP� QRW�
RQO\�EHLQJ�PRUH�FRJQL]DQW�RI�WKH�FRQGLWLRQ�LQ�JHQHUDO��
EXW� DOVR� IURP� NQRZLQJ� ZKLFK� VLJQV� WR� ORRN� IRU�
DFFRUGLQJ� WR� SKHQRW\SHV�� 7KH� GHYHORSPHQW� RI� EHWWHU�
GLDJQRVWLF� WRROV�� VXFK� DV�'H[WHU2�� WKH� DFFHOHURPHWHU�
JORYHV� XVHG� E\� )UDQ]� HW� DO�� �������� FRXOG� EH� RI�
DGGLWLRQDO� DLG� WRZDUG� WKDW� DLP�� 3HUKDSV� ZLWK� JUHDWHU�
XQGHUVWDQGLQJ� RI� KRZ� HDFK� LQGLYLGXDO� ZLWK� &00� LV�
XQLTXHO\�DIIHFWHG�E\�KDYLQJ�WKH�FRQGLWLRQ��QHZ�&00�
PDQDJHPHQW� VWUDWHJLHV� PLJKW� EH� GHVLJQHG�� DQG�
H[LVWLQJ� RQHV� LPSURYHG�� WR� DOORZ� IRU� EURDGHU�
DSSOLFDWLRQ� DQG� HIIHFWLYHQHVV� EH\RQG� WKH� VKRUW-WHUP�
�&LQFRWWD�HW�DO���������6FKRWW�	�:\NH���������&00�LV�
UHODWLYHO\� UDUH�� DQG� WKHUHIRUH� WKH� FRPPXQLW\� ZLWK�
&00�LV�VPDOO��EXW�WKH�LPSUHVVLYH�UHVLOLHQFH�GLVSOD\HG�
E\� SHRSOH� ZLWK� &00� DQG� WKHLU� JHQHURVLW\� DQG�
RSHQQHVV� WR� SDUWLFLSDWH� DQG� OHDUQ� DERXW� UHVHDUFK�� LV�
LQVSLULQJ��:H�KRSH�WKDW�WKHLU�SDWLHQFH�ZLOO�FRQWLQXH�WR�
EH�UHZDUGHG�� 

5HIHUHQFHV 

$KPHG�� ,���0LWWDO��.���6KHLNK��7�� ,���9DVOL��1���5DILT��
0�� $��� 0LNKDLORY�� $��� �� �� �� $\XE�� 0�� ��������
,GHQWLILFDWLRQ�RI�D�KRPR]\JRXV�VSOLFH�VLWH�PXWDWLRQ�
LQ� WKH� G\QHLQ� D[RQHPDO� OLJKW� FKDLQ� �� JHQH� RQ�
��T����� LQ� D� ODUJH� FRQVDQJXLQHRXV� IDPLO\� IURP�
3DNLVWDQ� ZLWK� FRQJHQLWDO� PLUURU� PRYHPHQW�
GLVRUGHU��+XPDQ�*HQHWLFV�����������-������KWWSV���
GRL�RUJ���������V�����-���-����-�� 

%DOO�� 7��� 6FKUHLEHU�� $��� )HLJH�� %��� :DJQHU�� 0���
/�FNLQJ��&��+���	�.ULVWHYD-)HLJH��5�� ��������7KH�
UROH� RI� KLJKHU-RUGHU� PRWRU� DUHDV� LQ� YROXQWDU\�
PRYHPHQW�DV�UHYHDOHG�E\�KLJK-UHVROXWLRQ�((*�DQG�
I05,�� 1HXURLPDJH�� ���� ���-����� KWWSV���
GRL�RUJ���������QLPJ���������� 

&DSDGD\�� &��� )RUJHW�� 5��� )UDVHU�� 5��� 	� /DPDUUH�� <��
�������� (YLGHQFH� IRU� D� FRQWULEXWLRQ� RI� WKH� PRWRU�
FRUWH[� WR� WKH� ORQJ-ODWHQF\� VWUHWFK� UHIOH[� RI� WKH�
KXPDQ�WKXPE��7KH�-RXUQDO�RI�3K\VLRORJ\����������
-����� KWWSV���GRL�RUJ���������
MSK\VLRO������VS������ 

&LQFRWWD��0��� %RUJKHUHVL�� $��� %RIIL�� 3��� 9LJOLDQR�� 3���
5DJD]]RQL��$���=DFFDUD��*���	�=LHPDQQ��8����������
%LODWHUDO� PRWRU� FRUWH[� RXWSXW� ZLWK� LQWHQGHG�
XQLPDQXDO� FRQWUDFWLRQ� LQ� FRQJHQLWDO� PLUURU�
PRYHPHQWV�� 1HXURORJ\�� ���� ����-������ KWWSV���
GRL�RUJ���������:1/���������� 

&LQFRWWD��0���%RUJKHUHVL��$���%DO]LQL��/���9DQQXFFKL��
/��� =HORQL�� *��� 5DJD]]RQL�� $��� �� �� �� =LHPDQQ�� 8��
�������� 6HSDUDWH� LSVLODWHUDO� DQG� FRQWUDODWHUDO�
FRUWLFRVSLQDO� SURMHFWLRQV� LQ� FRQJHQLWDO� PLUURU�
PRYHPHQWV�� 1HXURSK\VLRORJLFDO� HYLGHQFH� DQG�
VLJQLILFDQFH� IRU� PRWRU� UHKDELOLWDWLRQ�� 0RYHPHQW�
'LVRUGHUV�� ���� ����-������ KWWSV���GRL�RUJ���������
PGV������ 

&LQFRWWD��0���/RUL��6���*DQJHPL��3��)���%DURQWLQL��)���	�
5DJD]]RQL�� $�� �������� +DQG� PRWRU� FRUWH[�
DFWLYDWLRQ� LQ� D� SDWLHQW� ZLWK� FRQJHQLWDO� PLUURU�
PRYHPHQWV��$�VWXG\�RI�WKH�VLOHQW�SHULRG�IROORZLQJ�
IRFDO� WUDQVFUDQLDO� PDJQHWLF� VWLPXODWLRQ��
(OHFWURHQFHSKDORJUDSK\� DQG� &OLQLFDO�
1HXURSK\VLRORJ\�� ����� ���-����� KWWSV���
GRL�RUJ�������������-���;���������-� 

&LQFRWWD��0���5DJD]]RQL��$���'H�6FLVFLROR��*���3LQWR��
)��� 0DXUUL�� 6��� 	� %DURQWLQL�� )�� �������� $EQRUPDO�
SURMHFWLRQ� RI� FRUWLFRVSLQDO� WUDFWV� LQ� D� SDWLHQW�ZLWK�
FRQJHQLWDO� PLUURU� PRYHPHQWV�� 1HXURSK\VLRORJLH�
&OLQLTXH�&OLQLFDO� 1HXURSK\VLRORJ\�� ���� ���-�����
KWWSV���GRL�RUJ���������6����-�������������-� 

&LQFRWWD��0��	�=LHPDQQ��8����������1HXURSK\VLRORJ\�
RI� XQLPDQXDO� PRWRU� FRQWURO� DQG� PLUURU�
PRYHPHQWV� &OLQLFDO� 1HXURSK\VLRORJ\� ����� ���-
�����KWWSV���GRL�RUJ���������M�FOLQSK������������ 

&RKHQ�� /�� *��� 0HHU�� -��� 7DUNND�� ,��� %LHUQHU�� 6���
/HLGHUPDQ��'��%���'XELQVN\��5��0���������+DOOHWW��0��
�������� &RQJHQLWDO� PLUURU� PRYHPHQWV�� $EQRUPDO�
RUJDQL]DWLRQ� RI� PRWRU� SDWKZD\V� LQ� WZR� SDWLHQWV��
%UDLQ�� ����� ���-����� KWWSV���GRL�RUJ���������
EUDLQ���������� 

&RQQROO\�� .�� 	� 6WUDWWRQ�� 3�� �������� 'HYHORSPHQWDO�
FKDQJHV� LQ� DVVRFLDWHG� PRYHPHQWV��'HYHORSPHQWDO�
0HGLFLQH� 	� &KLOG� 1HXURORJ\�� ���� ��-���� KWWSV���
GRL�RUJ���������M�����-����������WE������[ 

'HSLHQQH�� &��� %RXWHLOOHU�� '���0pQHUHW�� $��� %LOORW�� 6���
*URSSD�� 6��� .OHEH�� 6��� �� �� �� %KDWLD�� .�� ��������
5$'��� KDSORLQVXIILFLHQF\� FDXVHV� FRQJHQLWDO�
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PLUURU� PRYHPHQWV� LQ� KXPDQV�� 7KH� $PHULFDQ�
-RXUQDO� RI� +XPDQ� *HQHWLFV�� ���� ���-����� KWWSV���
GRL�RUJ���������M�DMKJ������������ 

(\UH�� -�� $��� 7D\ORU�� -�� 3���9LOODJUD�� )��� 6PLWK��0���	�
0LOOHU�� 6�� �������� (YLGHQFH� RI� DFWLYLW\-GHSHQGHQW�
ZLWKGUDZDO� RI� FRUWLFRVSLQDO� SURMHFWLRQV� GXULQJ�
KXPDQ� GHYHORSPHQW�� 1HXURORJ\�� ���� ����-������
KWWSV���GRL�RUJ���������:1/���������� 

)DPLOLDO� FRQJHQLWDO� PLUURU� PRYHPHQWV�� �������� ,Q�
2USKDQHW� HQF\FORSHGLD�� 5HWULHYHG� IURP� KWWSV���
ZZZ�RUSKD�QHW�FRQVRU�FJL-ELQ�2&B([S�SKS"
/QJ (1	([SHUW ������ 

)DUPHU�� 6�� )��� ,QJUDP�� '�� $��� 	� 6WHSKHQV�� -�� $��
��������0LUURU�PRYHPHQWV�VWXGLHG�LQ�D�SDWLHQW�ZLWK�
.OLSSHO-)HLO�V\QGURPH��7KH�-RXUQDO�RI�3K\VLRORJ\��
����� ���-����� KWWSV���GRL�RUJ���������
MSK\VLRO������VS������ 

)DVDQR��$���%RORJQD��0���,H]]L��(���3DYRQH��/���6URXU��
0��� 'L� %LDVLR�� )��� �� �� �� &RORQQHVH�� &�� ��������
&RQJHQLWDO� PLUURU� PRYHPHQWV� LQ� D� QHZ� ,WDOLDQ�
IDPLO\��0RYHPHQW� 'LVRUGHUV� &OLQLFDO� 3UDFWLFH�� ���
���-�����KWWSV���GRL�RUJ���������PGF������� 

)UDQ]�� (��$�� �������� %LPDQXDO� DFWLRQ� UHSUHVHQWDWLRQ��
$�ZLQGRZ�WR�KXPDQ�HYROXWLRQ��,Q�6��-RKQVWRQ-)UH\�
�(G���� 7DNLQJ� DFWLRQ�� &RJQLWLYH� QHXURVFLHQFH�
SHUVSHFWLYHV�RQ�WKH�SUREOHP�RI�LQWHQWLRQDO�DFWV��SS��
���-������&DPEULGJH��8.��7KH�0,7�3UHVV� 

)UDQ]�� (�� $�� �������� 7KH� DOORFDWLRQ� RI� DWWHQWLRQ� WR�
OHDUQLQJ� RI� JRDO-GLUHFWHG� DFWLRQV�� $� FRJQLWLYH�
QHXURVFLHQFH� IUDPHZRUN� IRFXVLQJ� RQ� WKH� EDVDO�
JDQJOLD�� )URQWLHUV� LQ� 3V\FKRORJ\�� ��� ����� KWWSV���
GRL�RUJ���������ISV\J����������� 

)UDQ]�� (�� $��� &KLDURQL-&ODUNH�� 5��� :RRGURZ�� 6���
*OHQGLQLQJ��.��$���-DVRQL��&��/���5REHUWVRQ��6��3�����
�� �� �� 0DUNLH�� '�� �������� &RQJHQLWDO� PLUURU�
PRYHPHQWV�� 3KHQRW\SHV� DVVRFLDWHG�ZLWK�'&&�DQG�
5$'��� PXWDWLRQV�� -RXUQDO� RI� WKH� 1HXURORJLFDO�
6FLHQFHV�� ����� ���-����� KWWSV���GRL�RUJ���������
M�MQV������������� 

)UDQ]��(��$��	�)X��<����������3UH-PRYHPHQW�SODQQLQJ�
SURFHVVHV� LQ� SHRSOH� ZLWK� FRQJHQLWDO� PLUURU�
PRYHPHQWV��&OLQLFDO�1HXURSK\VLRORJ\������� ����-
������KWWSV���GRL�RUJ���������M�FOLQSK������������ 

)UDQ]��(��$��	�)X��<�� ��������5HSO\� WR� ³0RYHPHQW-
UHODWHG�QHXUDO�SURFHVVLQJ�LQ�SHRSOH�ZLWK�FRQJHQLWDO�
PLUURU� PRYHPHQWV� EH\RQG� WKH� �FRUWLFDO��
VXUIDFH�´ &OLQLFDO�1HXURSK\VLRORJ\������� ���-�����
KWWSV���GRL�RUJ���������M�FOLQSK������������ 

)UDQ]��(��$���=HOD]QLN��+��1���	�0F&DEH��*�� ��������
6SDWLDO� WRSRORJLFDO� FRQVWUDLQWV� LQ� D� ELPDQXDO� WDVN��
$FWD� 3V\FKRORJLFD�� ���� ���-����� KWWSV���
G[�GRL�RUJ�������������-�������������-; 

*DOOHD�� &��� 3RSD�� 7��� +XEVFK�� &��� 9DODEUHJXH�� 5���
%URFKDUG��9���.XQGX��3���������$OH[DQGUH��1����������
5$'��� GHILFLHQF\� GLVUXSWV� WKH� FRUWLFRVSLQDO�
ODWHUDOL]DWLRQ� RI� PRWRU� FRQWURO�� %UDLQ�� ����� ����-
������KWWSV���GRL�RUJ���������EUDLQ�DZW��� 

*OHQGLQLQJ�� .�� $��� 0DUNLH�� '��� *DUGQHU�� 5�� -�� 0���
)UDQ]�� (�� $��� 5REHUWVRQ�� 6�� 3��� 	� -DVRQL�� &�� /��
��������$�QRYHO�UROH�IRU�WKH�'1$�UHSDLU�JHQH�UDG���
LQ� QHWULQ-�� VLJQDOLQJ�� 6FLHQWLILF� 5HSRUWV�� ��� �-���
KWWSV���GRL�RUJ���������VUHS����� 

*XWWPDQQ��(���0DFOD\��:��6���	�6WRNHV��$��%����������
3HUVLVWHQW� PLUURU-PRYHPHQWV� DV� D� KHUHGR-IDPLOLDO�
GLVRUGHU�� -RXUQDO� RI�1HXURORJ\� DQG�3V\FKLDWU\�����
��-���� 5HWULHYHG� IURP� KWWSV���
ZZZ�QFEL�QOP�QLK�JRY� 

.HLQR-0DVX��.���0DVX��0��� +LQFN�� /��� /HRQDUGR�� (��
'��� &KDQ�� 6�� 6�� <��� &XORWWL�� -�� *��� 	� 7HVVLHU-
/DYLJQH�� 0�� �������� 'HOHWHG� LQ� FRORUHFWDO� FDQFHU�
�'&&��HQFRGHV�D�QHWULQ�UHFHSWRU��&HOO���������-�����
KWWSV���GRL�RUJ���������6����-�������������-�� 

.UDPV��0���4XLQWRQ��5���$VKEXUQHU��-���)ULVWRQ��.��-���
)UDFNRZLDN�� 5�� 6�� -��� %RXORX[�� 3�� 0��� 	�
3DVVLQJKDP�� 5�� (�� �������� .DOOPDQQ¶V� V\QGURPH��
0LUURU� PRYHPHQWV� DVVRFLDWHG� ZLWK� ELODWHUDO�
FRUWLFRVSLQDO�WUDFW�K\SHUWURSK\��1HXURORJ\���������
-�����KWWSV���GRL�RUJ���������:1/���������� 

/D]DUXV�� -�� $�� &��	� 7RGRU�� -�� ,�� �������� 7KH� UROH� RI�
DWWHQWLRQ�LQ�WKH�UHJXODWLRQ�RI�DVVRFLDWHG�PRYHPHQW�
LQ� FKLOGUHQ� 'HYHORSPHQWDO� 0HGLFLQH� 	� &KLOG�
1HXURORJ\� ���� ��-���� KWWSV���GRL�RUJ���������
M�����-����������WE������[ 

/L��-��<���(VSD\��$��-���*XQUDM��&��$���3DO��3��.���&XQLF��
'�� ,��� /DQJ�� $�� (��� 	� &KHQ�� 5�� ��������
,QWHUKHPLVSKHULF� DQG� LSVLODWHUDO� FRQQHFWLRQV� LQ�
3DUNLQVRQ
V�GLVHDVH��5HODWLRQ�WR�PLUURU�PRYHPHQWV��
0RYHPHQW� 'LVRUGHUV�� ���� ���-����� KWWSV���
GRL�RUJ���������PGV������ 

0DUVK�� $�� 3��� (GZDUGV�� 7�� -��� *DOHD�� &��� &RRSHU�� +��
0���(QJOH��(��&���-DPXDU��6��6��� �� �� ��5RELQVRQ��*��
�������� '&&� PXWDWLRQ� XSGDWH�� &RQJHQLWDO� PLUURU�
PRYHPHQWV�� LVRODWHG� DJHQHVLV� RI� WKH� FRUSXV�
FDOORVXP�� DQG� GHYHORSPHQWDO� VSOLW� EUDLQ�
V\QGURPH� +XPDQ� 0XWDWLRQ� ���� ��-���� KWWSV���
GRL�RUJ���������KXPX������ 

0DUVK��$��3���+HURQ��'���(GZDUGV��7��-���4XDUWLHU��$���
*DOHD��&���1DYD��&���������%XQW��-����������0XWDWLRQV�
LQ� '&&� FDXVH� LVRODWHG� DJHQHVLV� RI� WKH� FRUSXV�
FDOORVXP� ZLWK� LQFRPSOHWH� SHQHWUDQFH� 1DWXUH�
*HQHWLFV� ���� ���-����� KWWSV���GRL�RUJ���������
QJ����� 

0D\VWRQ�� 0�� -��� +DUULVRQ�� /�� 0��� 	� 6WHSKHQV�� -�� $��
�������� $� QHXURSK\VLRORJLFDO� VWXG\� RI� PLUURU�
PRYHPHQWV� LQ� DGXOWV� DQG� FKLOGUHQ�� $QQDOV� RI�
1HXURORJ\�� ���� ���-����� KWWSV���
GRL�RUJ�������������-������������
����������$,'-$1$�!����&2��-: 

0pQHUHW�� $��� 'HSLHQQH�� &��� 5LDQW�� )��� 7URXLOODUG�� 2���
%RXWHLOOHU�� '��� &LQFRWWD�� 0��� �� �� �� %RUJKHUHVL�� $��
�������� &RQJHQLWDO� PLUURU� PRYHPHQWV� PXWDWLRQDO�
DQDO\VLV� RI� 5$'��� DQG� '&&� LQ� ��� FDVHV��
1HXURORJ\����������-������KWWSV���GRL�RUJ���������
:1/����������������� 
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0pQHUHW�� $��� )UDQ]�� (�� $��� 7URXLOODUG�� 2��� 2OLYHU�� 7��
&���=DJDU��<���5REHUWVRQ��6�� 3��� �� �� ��'HSLHQQH��&��
�������� 0XWDWLRQV� LQ� WKH� QHWULQ-�� JHQH� FDXVH�
FRQJHQLWDO� PLUURU� PRYHPHQWV�� 7KH� -RXUQDO� RI�
&OLQLFDO� ,QYHVWLJDWLRQ�� ����� ����-������ KWWSV���
GRL�RUJ���������-&,������ 

0pQHUHW��$���7URXLOODUG��2���'HSLHQQH��&���	�5R]H��(��
�������� &RQJHQLWDO� PLUURU� PRYHPHQWV��
*HQH5HYLHZV�� 5HWULHYHG� IURP�
ZZZ�QFEL�QOP�QLK�JRY 

1HOOHV��*���&UDPHU��6��&���6FKDHFKWHU��-��'���.DSODQ��-��
'��� 	� )LQNOHVWHLQ�� 6�� 3�� �������� 4XDQWLWDWLYH�
DVVHVVPHQW� RI� PLUURU� PRYHPHQWV� DIWHU� VWURNH��
6WURNH�� ���� ����-������ KWWSV���GRL�RUJ���������
VWU����������� 

3UDWW�� 5�� 7�� &�� �������� 7KH� JHQHWLFV� RI� QHXURORJLFDO�
GLVRUGHUV��/RQGRQ��8.��2[IRUG�8QLYHUVLW\�3UHVV� 

6FKRWW�� *�� '�� 	� :\NH�� 0�� $�� �������� 2EOLJDWRU\�
ELPDQXDO� DVVRFLDWHG�PRYHPHQWV��5HSRUW�RI� D�QRQ-
IDPLOLDO� FDVH� LQ� DQ� RWKHUZLVH� QRUPDO� OHIW-KDQGHG�
ER\��-RXUQDO�RI�WKH�1HXURORJLFDO�6FLHQFHV���������-
����� KWWSV���GRL�RUJ�������������-���;���������-
� 

6FKRWW�� *�� '�� 	� :\NH�� 0�� $�� �������� &RQJHQLWDO�
PLUURU� PRYHPHQWV�� -RXUQDO� RI� 1HXURORJ\��
1HXURVXUJHU\� 	� 3V\FKLDWU\�� ���� ���-����� KWWSV���
G[�GRL�RUJ���������MQQS��������� 

6HUDILQL�� 7��� &RODPDULQR�� 6�� $��� /HRQDUGR�� (�� '���
:DQJ�� +��� %HGGLQJWRQ�� 5��� 6NDUQHV�� :�� &��� 	�
7HVVLHU-/DYLJQH�� 0�� �������� 1HWULQ-�� LV� UHTXLUHG�
IRU� FRPPLVVXUDO� D[RQ� JXLGDQFH� LQ� WKH� GHYHORSLQJ�
YHUWHEUDWH� QHUYRXV� V\VWHP� &HOO� ���� ����-������
KWWSV���GRL�RUJ���������6����-�������������-;� 

6KHQ�� <�� &�� 	� )UDQ]�� (�� $�� �������� +HPLVSKHULF�
FRPSHWLWLRQ� LQ� OHIW-KDQGHUV� RQ� ELPDQXDO� UHDFWLRQ�
WLPH� WDVNV�� -RXUQDO� RI� 0RWRU� %HKDYLRU�� ���� �-���
KWWSV���GRL�RUJ���������-0%5�������-� 

6URXU��0��� 3KLOLEHUW��0��� 'LRQ��0�� +��� 'XTXHWWH�� $���
5LFKHU��)���5RXOHDX��*��$���	�&KRXLQDUG��6����������
)DPLOLDO�FRQJHQLWDO�PLUURU�PRYHPHQWV��5HSRUW�RI�D�
ODUJH��-JHQHUDWLRQ�IDPLO\��1HXURORJ\���������-�����
KWWSV���GRL�RUJ���������:1/��E���H����E��EGD 

6URXU��0���5LYLqUH�� -�� %��� 3KDP�� -��0���'XEp��0�� 3���
*LUDUG�� 6��� 0RULQ�� 6��� �� �� �� 'LDE�� 6�� ��������
0XWDWLRQV� LQ� '&&� FDXVH� FRQJHQLWDO� PLUURU�
PRYHPHQWV�� 6FLHQFH�� ����� ����� KWWSV���
GRL�RUJ���������VFLHQFH��������� 

 
 

5HFHLYHG�-DQXDU\���������� 
5HYLVLRQ�UHFHLYHG�-XQH��������� 

$FFHSWHG�-XQH����������Ŷ 



1HXURSV\FKRORJLH�&OLQLTXH�HW�$SSOLTXpH  KWWSV���GRL�RUJ����������M�QFDFQ��������� 
$SSOLHG�DQG�&OLQLFDO�1HXURSV\FKRORJ\ 
9ROXPH����$XWRPQH�)DOO����� 

 

 

/HV�WURXEOHV�GX�VRPPHLO�FKH]�O¶HQIDQW�HW�O¶DGROHVFHQW�DWWHLQWV�GH�
WURXEOHV�QHXURGpYHORSSHPHQWDX[��� 

XQH�pYDOXDWLRQ�QpFHVVDLUH�HQ�QHXURSV\FKRORJLH 
 

+pMDU�(O-.KDWLE������$XEUpH�%RXOHW-&UDLJ������.DWLD�*DJQRQ�����HW�5RJHU�*RGERXW���� 
�8QLYHUVLWp�GH�0RQWUpDO��'pSDUWHPHQW�GH�SV\FKRORJLH 

�/DERUDWRLUH�HW�&OLQLTXH�GX�VRPPHLO��+{SLWDO�5LYLqUH-GHV-3UDLULHV��&,8666�GX�1RUG�GH�O¶vOH�GH�0RQWUpDO 
�8QLYHUVLWp�GX�4XpEHF�j�0RQWUpDO��'pSDUWHPHQW�GH�SV\FKRORJLH 

�8QLYHUVLWp�GH�0RQWUpDO��'pSDUWHPHQW�GH�SV\FKLDWULH 
/H�VRPPHLO�MRXH�XQ�U{OH�IRQGDPHQWDO�GDQV�OD�VDQWp�SK\VLTXH��PHQWDOH�HW�FRJQLWLYH�GHV�HQIDQWV��0DO�
KHXUHXVHPHQW�� OHV� GLIILFXOWpV� GH� VRPPHLO� VRQW� WUqV� IUpTXHQWHV�GDQV� OD� SRSXODWLRQ�SpGLDWULTXH� ��-���
DQV��HW�OD�SUpYDOHQFH�HVW�SDUWLFXOLqUHPHQW�pOHYpH�FKH]�OHV�HQIDQWV�HW�DGROHVFHQWV�DWWHLQWV�GH�WURXEOHV�
QHXURGpYHORSSHPHQWDX[��/HV�WURXEOHV�GX�VRPPHLO�QXLVHQW�DX�IRQFWLRQQHPHQW�FRJQLWLI��j�OD�FDSDFLWp�
j�UpJXOHU�OHV�pPRWLRQV�HW�DJJUDYHQW�GH�IDoRQ�JpQpUDOH�OH�SRUWUDLW�FOLQLTXH��,O�GHYLHQW�DORUV�HVVHQWLHO�GH�
GRFXPHQWHU�OD�SUpVHQFH�GH�SUREOqPHV�GH�VRPPHLO�GDQV�OH�FDGUH�GH�O¶pYDOXDWLRQ�QHXURSV\FKRORJLTXH��
/H�SUpVHQW�DUWLFOH�SURSRVH�DLQVL�XQH�GHVFULSWLRQ�GX�VRPPHLO�W\SLTXH�FKH]�OHV�MHXQHV��GHV�SUREOqPHV�
GH�VRPPHLO�IUpTXHPPHQW�DVVRFLpV�DX[�WURXEOHV�QHXURGpYHORSSHPHQWDX[�HW�GHV�pOpPHQWV�FOpV�j�FRQ�
VLGpUHU�GDQV�OD�GpPDUFKH�G¶pYDOXDWLRQ�QHXURSV\FKRORJLTXH��/¶REMHFWLI�HVW�G¶RXWLOOHU�OHV�QHXURSV\FKR�
ORJXHV�SRXU�TX¶LOV�VRLHQW�HQ�PHVXUH�G¶LGHQWLILHU�OHV�SUREOqPHV�GH�VRPPHLO��OHV�IDFWHXUV�GH�ULVTXHV�HW�
GH�SURWHFWLRQ��DLQVL�TXH�GH�SURSRVHU�GHV�UHFRPPDQGDWLRQV�DGDSWpHV� 

0RWV�FOpV���WURXEOHV�GX�VRPPHLO��WURXEOHV�QHXURGpYHORSSHPHQWDX[��SpGRSV\FKLDWULH��QHXURSV\FKROR�
JLH��UHFRPPDQGDWLRQV 

6OHHS�SOD\V�D�IXQGDPHQWDO� UROH� LQ� WKH�SK\VLFDO��PHQWDO��DQG�FRJQLWLYH�KHDOWK�RI�FKLOGUHQ��8QIRUWX�
QDWHO\��VOHHS�GLIILFXOWLHV�DUH�IUHTXHQW�LQ�WKH�SHGLDWULF�SRSXODWLRQ���-���\HDUV�ROG��DQG�DUH�SDUWLFXODUO\�
FRPPRQ�LQ�FKLOGUHQ�DQG�DGROHVFHQWV�ZLWK�QHXURGHYHORSPHQWDO�GLVRUGHUV��6OHHS�GLVRUGHUV� LQWHUIHUH�
ZLWK�FRJQLWLYH�IXQFWLRQLQJ�DQG�HPRWLRQ�UHJXODWLRQ��JHQHUDOO\�ZRUVHQLQJ�WKHLU�FOLQLFDO�SURILOH��7KXV��
LW�LV�HVVHQWLDO�WR�GRFXPHQW�WKH�SUHVHQFH�RI�VOHHS�SUREOHPV�DV�SDUW�RI�WKH�QHXURSV\FKRORJLFDO�HYDOXD�
WLRQ��7KH�SUHVHQW�DUWLFOH�SURSRVHV�D�GHVFULSWLRQ�RI�W\SLFDO�VOHHS�LQ�\RXWK��VOHHS�GLIILFXOWLHV�IUHTXHQWO\�
DVVRFLDWHG�ZLWK�QHXURGHYHORSPHQWDO�GLVRUGHUV��DQG�NH\�HOHPHQWV�WR�FRQVLGHU�LQ�WKH�QHXURSV\FKRORJ�
LFDO� HYDOXDWLRQ� SURFHVV�� 7KH� DLP� LV� WR� SUHVHQW� HYDOXDWLRQ� WRROV� WR� QHXURSV\FKRORJLVWV� VR� WKH\� FDQ�
LGHQWLI\�VOHHS�SUREOHPV��DV�ZHOO�DV�ULVN�DQG�SURWHFWLYH�IDFWRUV��DQG�VXJJHVW�DSSURSULDWH�UHFRPPHQ�
GDWLRQV� 

.H\ZRUGV�� VOHHS� GLVRUGHUV�� QHXURGHYHORSPHQWDO� GLVRUGHUV�� FKLOG� SV\FKLDWU\�� QHXURSV\FKRORJ\�� UH�
FRPPHQGDWLRQV 

/¶LQIOXHQFH�GX�VRPPHLO�VXU� OH�IRQFWLRQQHPHQW�FR�
JQLWLI�� SV\FKRORJLTXH� HW� FRPSRUWHPHQWDO� GH� O¶HQIDQW�
HVW� DXMRXUG¶KXL� pWDEOLH� SDU� GH� QRPEUHXVHV� pWXGHV��
&KH]� O¶HQIDQW� DX� GpYHORSSHPHQW� W\SLTXH�� XQH� UpGXF�
WLRQ�GH�OD�TXDQWLWp�GX�VRPPHLO�GH�VHXOHPHQW�XQH�KHXUH�
SHXW� rWUH� VXIILVDQWH� SRXU� DYRLU� XQ� LPSDFW� QpJDWLI� VXU�
OHV� IRQFWLRQV� DWWHQWLRQQHOOHV� HW� H[pFXWLYHV��PDLV� DXVVL�
VXU� OH� FRPSRUWHPHQW� HW� OD� UpJXODWLRQ� GHV� pPRWLRQV�
�)DOORQH��$FHER��6HLIHU��	�&DUVNDGRQ��������*UHJRU\�

	�6DGHK�� ������ 6DGHK��*UXEHU��	�5DYLY�� ������� 3DU�
DLOOHXUV�� GHV� pWXGHV� ORQJLWXGLQDOHV� LQGLTXHQW� TXH� OH�
PDQTXH�GH�VRPPHLO�FKH]�O¶HQIDQW�HQ�EDV�kJH�FRQVWLWXH�
XQ� IDFWHXU� GH� ULVTXH� SRXU� OH� GpYHORSSHPHQW� GH� SUR�
EOqPHV� FRJQLWLIV�� DIIHFWLIV� HW� FRPSRUWHPHQWDX[� DX�
FRXUV�GH�O¶HQIDQFH�HW�GH� O¶DGROHVFHQFH��'LRQQH�HW�DO���
������:DQJ�HW�DO����������¬�O¶LQYHUVH��XQ�VRPPHLO�GH�
ERQQHV� TXDOLWp� HW� TXDQWLWp� IDYRULVH� OHV� SHUIRUPDQFHV�
FRJQLWLYHV� �+HQGHUVRQ�� :HLJKDOO�� %RUQ�� 	� *DUHWK-
*DVNHOO��������7HVVLHU�HW�DO���������HW� OD�UpXVVLWH�VFR�
ODLUH��'HZDOG��0HLMHU��2RUW��.HUNKRI��	�%|JHOV��������
+DOH�	�*XDQ���������&HV�DVVRFLDWLRQV�QH�VRQW�SDV�VXU�
SUHQDQWHV�GDQV�OD�PHVXUH�R��OH�VRPPHLO�HVW�IRQGDPHQ�
WDO�SRXU�OH�GpYHORSSHPHQW�FRJQLWLI�HW�OD�PDWXULWp�FpUp�
EUDOH� �'LHNHOPDQQ� 	� %RUQ�� ������ :LOKHOP�� 3UHKQ-
.ULVWHQVHQ��	�%RUQ���������HW�FHOD�HQ�SDUWLFXOLHU�FKH]�
O¶HQIDQW��:LOKHOP�HW�DO���������� 

/D�FRUUHVSRQGDQFH�FRQFHUQDQW�FHW�DUWLFOH�GHYUDLW�rWUH�DGUHVVpH�j���
&RUUHVSRQGHQFH�UHJDUGLQJ�WKLV�DUWLFOH�VKRXOG�EH�DGGUHVVHG�WR��� 
5RJHU�*RGERXW��3K�'���'pSDUWHPHQW�GH�SV\FKLDWULH��8QLYHUVLWp�GH�
0RQWUpDO��/DERUDWRLUH�HW�FOLQLTXH�GX�VRPPHLO��+{SLWDO�HQ�VDQWp�
PHQWDOH�5LYLqUH-GHV-3UDLULHV��&,8666�GX�1RUG-GH-O¶ÌOH�GH�0RQ�
WUpDO� 
������%RXO��3HUUDV�� 
0RQWUpDO��4&��&DQDGD���+�(��$� 
&RXUULHO�� URJHU�JRGERXW#XPRQWUHDO�FD 



�� 
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&KH]� OHV� HQIDQWV� VRXIIUDQW� GH� WURXEOHV� QHXURGpYH�
ORSSHPHQWDX[� �71'��� OH� OLHQ� HQWUH� OH� VRPPHLO� HW� OH�
IRQFWLRQQHPHQW� GLXUQH� HVW� G¶DXWDQW� SOXV� LPSRUWDQW� HW�
VXVFLWH� XQ� LQWpUrW� PDMHXU� DX� VHLQ� GH� OD� FRPPXQDXWp�
VFLHQWLILTXH�� $ORUV� TXH� OD� IUpTXHQFH� GHV� WURXEOHV� GX�
VRPPHLO�GDQV�OD�SRSXODWLRQ�SpGLDWULTXH�JpQpUDOH�YDULH�
HQWUH����HW�������HOOH�VH�VLWXH�HQWUH����HW������FKH]�OD�
FOLHQWqOH� SpGRSV\FKLDWULTXH�� LQFOXDQW� OHV� SHUVRQQHV�
DWWHLQWHV� GH� 71'� �0LQGHOO� 	� 2ZHQV�� ������ 2ZHQV��
������� /HV� GLIILFXOWpV� GH� VRPPHLO� LQWHUIqUHQW� GH�PD�
QLqUH� LPSRUWDQWH� VXU� OH� IRQFWLRQQHPHQW� GHV� HQIDQWV�
DWWHLQWV�G¶XQ�71'��QRWDPPHQW�HQ�DJJUDYDQW�GH�IDoRQ�
JpQpUDOH� OH�SRUWUDLW� FOLQLTXH�FKH]�FHV�GHUQLHUV� �7LHW]H�
HW�DO����������'H�SOXV��OD�SUpVHQFH�GH�WURXEOHV�GX�VRP�
PHLO� SHXW� UpGXLUH� O¶HIILFDFLWp� GHV� LQWHUYHQWLRQV�PLVHV�
HQ�SODFH�SRXU�WUDLWHU�OHV�GLIILFXOWpV�DVVRFLpHV�DX[�GLIIp�
UHQWV�71'��7LHW]H�HW�DO���������� 

/¶pYDOXDWLRQ� QHXURSV\FKRORJLTXH� pWDQW� XQ� SLYRW�
FHQWUDO� GDQV� OD� GpPDUFKH� GLDJQRVWLTXH� HW� GH� SULVH� HQ�
FKDUJH�GHV�HQIDQWV�DWWHLQWV�GH�71'��LO�HVW�HVVHQWLHO�GH�
FRQVLGpUHU� O¶LPSDFW� GHV� WURXEOHV� GX� VRPPHLO� VXU� OH�
IRQFWLRQQHPHQW� FRJQLWLI��7RXWHIRLV�� LO� Q¶H[LVWH� SDV� GH�
JXLGH� RX� GH� QRUPHV� RIILFLHOOHV� SRXU� DLGHU� OHV� QHXUR-
SV\FKRORJXHV�j�LGHQWLILHU�OHV�WURXEOHV�GX�VRPPHLO�GDQV�
OH�FDGUH�GH�OHXU�SUDWLTXH��&HWWH�UHYXH�YLVH�DLQVL�j�RXWLO�
OHU�OHV�QHXURSV\FKRORJXHV�SRXU�TX¶LOV�SXLVVHQW�rWUH�HQ�
PHVXUH�GH�GRFXPHQWHU�OHV�GLIILFXOWpV�GH�VRPPHLO�FRQ�
FRPLWDQWHV�DX[�71'��GDQV�OH�EXW�GH�IRUPXOHU�GHV�K\�
SRWKqVHV�GLDJQRVWLTXHV�HW�GHV�UHFRPPDQGDWLRQV�DSSUR�
SULpHV��'DQV�FHWWH�RSWLTXH�� OHV�JpQpUDOLWpV�VXU�OH�VRP�
PHLO�GH�O¶HQIDQW��OHV�WURXEOHV�GX�VRPPHLO�FKH]�OHV�HQ�
IDQWV� DWWHLQWV� GH� 71'�� OHV� RXWLOV� G¶pYDOXDWLRQ� HW� OHV�
SLVWHV�GH� UHFRPPDQGDWLRQV� D[pHV� VXU� OH� VRPPHLO�TXH�
OH� QHXURSV\FKRORJXH� SRXUUD� XWLOLVHU�� DLQVL� TXH� GHV�
H[HPSOHV�FOLQLTXHV�FRQFUHWV�VHURQW�WUDLWpV�GDQV�OH�SUp�
VHQW�DUWLFOH�� 

/H�VRPPHLO�GH�O
HQIDQW� 

/H�VRPPHLO�HVW�XQ�pWDW�UpYHUVLEOH�FDUDFWpULVp�SDU�XQ�
GpWDFKHPHQW� SHUFHSWXHO� GH� O¶HQYLURQQHPHQW�
�&DUVNDGRQ�	�'HPHQW�� ������� 3RXU� \� SDUYHQLU�� O¶HQ�
GRUPLVVHPHQW� UHTXLHUW� XQH� EDLVVH� GHV� IRQFWLRQV� YL�
JLOHV�� WDQW� SV\FKRORJLTXHV� �S�� H[��� SHQVpHV� LQWUXVLYHV��
TXH�SK\VLRORJLTXHV��S��H[��� DFWLYLWp�DXWRQRPH�V\PSD�
WKLTXH�� &DUVNDGRQ� 	� 'HPHQW�� ������� ,O� H[LVWH� GHX[�
PpFDQLVPHV� SULQFLSDX[�TXL� IRQW� HQ� VRUWH� TX¶XQH� SHU�
VRQQH�V¶HQGRUW�HW�UHVWH�HQGRUPLH��VRLW�O¶KRUORJH�ELROR�
JLTXH�FLUFDGLHQQH��FLUFD�HQ�ODWLQ�YHXW�GLUH�j�SHX�SUqV��
HW�GLH�VLJQLILH�MRXUQpH��HW�OD�GHWWH�GH�VRPPHLO��%URZQ��
%DVKHHU��0F.HQQD��6WUHFNHU��	�0F&DUOH\��������'X�
PRQW��������� 

/¶KRUORJH� ELRORJLTXH� FLUFDGLHQQH� ORJH� GDQV� OH�
QR\DX� VXSUDFKLDVPDWLTXH� �F�-j-G��� GDQV� O¶K\SRWKDOD�
PXV� DQWpULHXU�� %URZQ� HW� DO��� ������ 'XPRQW�� �������
&¶HVW� XQH� VWUXFWXUH� GX� FHUYHDX� TXL� GRQQH� O¶KHXUH� DX�
FRUSV�DILQ�GH�ELHQ�V\QFKURQLVHU�GLYHUVHV�DFWLYLWpV�SK\�

VLTXHV� HW� SV\FKRORJLTXHV� DX� FRXUV� G¶XQH� MRXUQpH� �S��
H[���DJHQFHU�O¶HQGRUPLVVHPHQW�DX�GpEXW�GH�OD�QXLW�DYHF�
XQH�EDLVVH�GH�OD�WHPSpUDWXUH�FRUSRUHOOH��XQH�EDLVVH�GH�
FRUWLVRO�>KRUPRQH�GX�VWUHVV@��XQH�EDLVVH�GH�OD�YLJLODQFH�
HW� XQ� UDOHQWLVVHPHQW� GX� PpWDEROLVPH��� /H� VRPPHLO�
RFFXSH� KDELWXHOOHPHQW� XQH� VHXOH� SpULRGH� FRQVROLGpH�
SHQGDQW� OD� QXLW� VRXV� O¶LQIOXHQFH� GH� OD� PpODWRQLQH��
O¶KRUPRQH� GH� OD� QRLUFHXU�� VpFUpWpH� SDU� OD� JODQGH� SL�
QpDOH�VHORQ�XQ�U\WKPH�GLFWp�SDU�O¶KRUORJH�FLUFDGLHQQH��
8QH� PDXYDLVH� V\QFKURQLVDWLRQ� GX� F\FOH� YHLOOH-
VRPPHLO�DYHF�O¶DOWHUQDQFH�MRXU-QXLW�FDXVH�XQ�GpFDODJH�
QXLVLEOH�GHV�KRUDLUHV��FRPPH�F¶HVW�VRXYHQW�OH�FDV�FKH]�
OHV�DGROHVFHQWV�HW�OHV�MHXQHV�DGXOWHV��*RGERXW��+X\QK��
	�0DUWHOOR���������/H�JOLVVHPHQW�GH�O¶KRUDLUH�YHUV�GHV�
KHXUHV� SOXV� WDUGLYHV� SHQGDQW� OHV� ILQV� GH� VHPDLQH� HQ�
JHQGUH�XQ�GpFDODJH�TXL�GRLW�rWUH�DEUXSWHPHQW�UHQYHUVp�
OH� OXQGL� PDWLQ�� FRPPH� VL� OD� SHUVRQQH� UHYHQDLW� j�
FKDTXH�IRLV�G¶XQ�YR\DJH�DX-GHOj�GH�SOXVLHXUV�IXVHDX[�
KRUDLUHV�� 

8QH� IRLV� OH� VRPPHLO� HQJDJp�� GHX[� SKDVHV� SULQFL�
SDOHV� FRPSRVHURQW� OD� QXLW� GH� VRPPHLO �� OH� VRPPHLO�
OHQW� HW� OH� VRPPHLO� SDUDGR[DO� �*RGERXW�� ������� /HXU�
QRP� YLHQW� GX� IDLW� TXH�� SHQGDQW� OD� SUHPLqUH� SKDVH�� OD�
UHVSLUDWLRQ� HW� OH� SRXOV� VRQW� UpJXOLHUV��PDLV� SOXV� OHQWV�
TX¶j� O¶pYHLO�� OD� WHPSpUDWXUH� FRUSRUHOOH� D� FKXWp� HW� OHV�
RQGHV�FpUpEUDOHV�PRQWUHQW�XQ�U\WKPH�DPSOH�HW�OHQW��/H�
VRPPHLO�SDUDGR[DO��TXDQW�j� OXL��DIILFKH�OH�SRUWUDLW� LQ�
YHUVH� �� OD� UHVSLUDWLRQ�HW� OH�SRXOV� VRQW� LUUpJXOLHUV�HW�HQ�
PR\HQQH�SOXV�UDSLGHV�TX¶HQ�VRPPHLO�OHQW��OD�WHPSpUD�
WXUH�FRUSRUHOOH�YDULH�VHORQ�OD�WHPSpUDWXUH�DPELDQWH�HW�
OHV� RQGHV� FpUpEUDOHV� VRQW� GH� IUpTXHQFH� SUHVTXH� DXVVL�
UDSLGH� TX¶j� O¶pYHLO�� DORUV� TXH� O¶HQIDQW� GRUW� DXVVL� SUR�
IRQGpPHQW TX¶HQ� VRPPHLO� OHQW�� FH� TXL� VHPEOH�
© SDUDGR[DO ª� 

/H�VRPPHLO� OHQW�HW�OH�VRPPHLO�SDUDGR[DO�VRQW�UHV�
SRQVDEOHV� GH� IRQFWLRQV� GLVWLQFWHV�� PDLV� FRPSOpPHQ�
WDLUHV��*RGERXW���������/H�VRPPHLO�OHQW�SDUWLFLSH�VXU�
WRXW�j� OD� VDQWp�SK\VLTXH�HQ�FRUULJHDQW� OHV�GpILFLWV�HQ�
FRXUXV�ORUV�GHV�KHXUHV�G¶pYHLO�TXL�O¶RQW�SUpFpGp��(QWUH�
DXWUHV�FKRVHV��LO�SHUPHW�OD�VpFUpWLRQ�G¶XQ�SLF�GH�O¶KRU�
PRQH�GH�FURLVVDQFH��SDUWLFLSH�j�OD�UpSDUDWLRQ�GHV�WLVVXV�
OpVpV��FRQWULEXH�j� OD� OXWWH� LPPXQLWDLUH�HQ�FDV�G¶LQIHF�
WLRQ� EDFWpULHQQH� RX� YLUDOH� HW� UppTXLOLEUH� OHV� SHUWHV�
G¶pQHUJLH��/H�VRPPHLO�SDUDGR[DO��SRXU�VD�SDUW��MRXH�XQ�
U{OH�GpWHUPLQDQW�DX�QLYHDX�SV\FKRORJLTXH�HW�GX�GpYH�
ORSSHPHQW� GX� V\VWqPH� QHUYHX[�� *UkFH� j� O¶DFWLYDWLRQ�
FpUpEUDOH� TXL� SUpGRPLQH� SHQGDQW� OH� VRPPHLO� SDUD�
GR[DO��FHWWH�SKDVH�SDUWLFLSH�j�OD�PDWXUDWLRQ�GX�V\VWqPH�
QHUYHX[�HW�j�OD�PLVH�HQ�PpPRLUH�j�ORQJ�WHUPH�GHV�DS�
SUHQWLVVDJHV�UpDOLVpV�SHQGDQW�OD�MRXUQpH��%RUQ�	�:LO�
KHOP�� ������ :LOKHOP� HW� DO��� ������� &¶HVW� pJDOHPHQW�
SHQGDQW� OH� VRPPHLO� SDUDGR[DO� TXH� VRQW� SURGXLWV� OHV�
UrYHV�W\SLTXHV��F�-j-G���KDOOXFLQDWRLUHV���JUkFH�j�O¶DFWL�
YDWLRQ� FRRUGRQQpH�GX�FRUWH[��GX�V\VWqPH� OLPELTXH�HW�
GHV� DP\JGDOHV� FpUpEUDOHV�� GX� GpVHQJDJHPHQW� GX� FRU�
WH[�SUpIURQWDO�GRUVRODWpUDO�HW�GH�O¶DEVHQFH�GH�JHVWXHOOH�
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SDU� O¶LQKLELWLRQ� GX� WRQXV� GHV� PXVFOHV� SRVWXUDX[�
�*RGERXW���������/H�VRPPHLO�HVW�GRQF� ORLQ�G¶rWUH�XQ�
pWDW�SDVVLI�� LO�HVW�SOXW{W�XQ�pWDW�DFWLI� WRXW�DXVVL� LPSRU�
WDQW�TXH�O¶pYHLO��DYHF�VRQ�U{OH�SURSUH� 

$X�FRXUV�G¶XQH�QXLW�GH�VRPPHLO��XQH�SHUVRQQH�DO�
WHUQH�F\FOLTXHPHQW�HQWUH�VRPPHLO�OHQW�HW�VRPPHLO�SD�
UDGR[DO��DYHF�XQ�FRXUW�UpYHLO�j�OD�ILQ�GH�FKDTXH�F\FOH��
&KH]�O¶HQIDQW��FHV�F\FOHV�SHXYHQW�GXUHU�HQWUH����HW�����
PLQXWHV�VHORQ�O¶kJH��.DKQ��'DQ��*URVZDVVHU��)UDQFR��
	� 6RWWLDX[�� ������� /H� SUHPLHU� F\FOH� FRQWLHQW� EHDX�
FRXS�GH�VRPPHLO�OHQW�HW�SHX�GH�VRPPHLO�SDUDGR[DO��HW�
OHV� SURSRUWLRQV� V¶LQYHUVHQW� SURJUHVVLYHPHQW� j�PHVXUH�
TXH�OD�QXLW�DYDQFH��$LQVL��OD�SUHPLqUH�PRLWLp�GH�OD�QXLW�
FRQWLHQW� XQH� PDMRULWp� GH� VRPPHLO� OHQW�� DORUV� TXH� OD�
PDMRULWp� GX� VRPPHLO� SDUDGR[DO� VH� GpURXOH� HQ� ILQ� GH�
QXLW��&HFL�PRQWUH�ELHQ�TXH�WRXW�OH�VRPPHLO�HVW�LPSRU�
WDQW�� SHX� LPSRUWH� O¶KHXUH� GH� OD� QXLW�� /D� )LJXUH� �� LO�
OXVWUH� O¶RUJDQLVDWLRQ� GHV� F\FOHV� VHORQ� O¶kJH� GH� IDoRQ�
VFKpPDWLTXH�� ¬� OD� SXEHUWp�� OHV� F\FOHV� VH� SUpVHQWHQW�
FRPPH�FKH]�OH�MHXQH�DGXOWH�� 

/D�)LJXUH���PRQWUH�DXVVL�TXH�OHV�UpYHLOV�QRFWXUQHV�
SHXYHQW� V¶DOORQJHU�G¶XQ�F\FOH�j� O¶DXWUH�� MXVTX¶DX�PD�
WLQ��&H�TXL�GHYUDLW�rWUH�XQ�WUqV�EUHI�UpYHLO�SHXW�GHYHQLU�
XQ� UpYHLO� SURORQJp� ORUVTXH� O¶KRUORJH� FLUFDGLHQQH� IDLW�
GpIDXW�� FRPPH� F¶HVW� VRXYHQW� OH� FDV� FKH]� OHV� HQIDQWV�
DXWLVWHV� �FI�� 7URXEOHV� GX� VRPPHLO� GDQV� OD� SRSXODWLRQ�
SpGRSV\FKLDWULTXH���'HV�pOpPHQWV�SHUWXUEDWHXUV��TX¶LOV�
VRLHQW�GH�VRXUFHV�H[RJqQHV� �S��H[���EUXLW�� WHPSpUDWXUH�
DPELDQWH��RX�HQGRJqQHV� �S��H[���GRXOHXU��HQYLH�G¶XUL�
QHU��� SHXYHQW� pJDOHPHQW� LQWHUURPSUH� OH� VRPPHLO� HW�
IDFLOLWHU� GH� ORQJV� UpYHLOV� QRFWXUQHV� �*RGERXW�� �������
/H� VRPQDPEXOLVPH� HW� OHV� WHUUHXUV� QRFWXUQHV�� TXL� VH�
SURGXLVHQW�HQ�VRPPHLO� OHQW�DX�GpEXW�GH�OD�QXLW��HW� OHV�
FDXFKHPDUV�� TXL� VH� SURGXLVHQW� HQ� VRPPHLO� SDUDGR[DO�
VXUWRXW�HQ� ILQ�GH�QXLW�� VRQW�G¶DXWUHV�H[HPSOHV�GH�SHU�
WXUEDWHXUV�HQGRJqQHV� 

,O� H[LVWH� SOXVLHXUV� SXEOLFDWLRQV� TXL� SURSRVHQW� GHV�
QRUPHV�SRXU�OD�GXUpH�GX�VRPPHLO�VHORQ�O¶kJH��/H�7D�
EOHDX���UHQG�FRPSWH�GH� OD�SURSRVLWLRQ�GH� OD�1DWLRQDO�
6OHHS� )RXQGDWLRQ� DPpULFDLQH� �+LUVKNRZLW]� HW� DO���
������� DYHF� GHV� YDOHXUV� SUHVTXH� LGHQWLTXHV� j� FHOOHV�

SURSRVpHV�SDU�O¶$PHULFDQ�$FDGHP\�RI�6OHHS�0HGLFLQH�
�6DWHLD�� ������ HQ� FROODERUDWLRQ� DYHF� O¶$PHULFDQ�
$FDGHP\�RI�3HGLDWULFV��3DUXWKL�HW�DO��������� 

,O�IDXW�WRXWHIRLV�UDSSHOHU�TXH�OD�GXUpH�HW�O¶RUJDQLVD�
WLRQ� GX� VRPPHLO� SHXYHQW� YDULHU� JUDQGHPHQW� VHORQ� OH�
EHVRLQ� HQ� VRPPHLO� SURSUH� j� FKDFXQ�� ,O� \� D� DLQVL� GHV�
FRXUWV� HW� GHV� ORQJV� GRUPHXUV� TXL� YRQW� SUpVHQWHU� XQH�
TXDQWLWp� GH� VRPPHLO� VXSpULHXUH� RX� LQIpULHXUH� j� OD�
PR\HQQH� GH� OHXU� JURXSH� G
kJH� �+LUVKNRZLW]� HW� DO���
������� ,O� H[LVWH� pJDOHPHQW�GHX[� W\SHV�GH� FKURQRW\SH��
GX� VRLU� HW� GX�PDWLQ�� TXL� LQGLTXHQW� OH�PRPHQW�R��XQH�
SHUVRQQH�HVW�OD�SOXV�DFWLYH��/H�W\SH�GX�VRLU�FRQVLVWH�HQ�
XQH� KHXUH� GH� OHYHU� HW� GH� FRXFKHU� SOXV� WDUGLYH� HW� XQ�
QLYHDX� G¶pYHLO� j� VRQ� PD[LPXP� HQ� VRLUpH�� DORUV� TXH�
SRXU� OH� W\SH�GX�PDWLQ�� O¶KHXUH�GH� OHYHU�HW�GH�FRXFKHU�
HVW�KkWLYH�HW�OD�YLJLODQFH�SOXV�pOHYpH�HQ�GpEXW�GH�MRXU�
QpH��:HUQHU��/HERXUJHRLV��*HLJHU��	�-HQQL��������� ,O�
Q¶\�D�SDV�GH�UqJOH�DEVROXH�HW� WRXWHV� OHV�FRPELQDLVRQV�
VRQW� SRVVLEOHV �� FRXUW� GRUPHXU�W\SH� GX� PDWLQ�� FRXUW�
GRUPHXU�W\SH�GX�VRLU�� HWF��3DU�H[HPSOH�� OHV�KDELWXGHV�
GH�VRPPHLO�HW�O¶KHXUH�GX�FRXFKHU�SHXYHQW�YDULHU�VHORQ�
GHV� IDFWHXUV� FXOWXUHOV� �-HQQL� 	� 2¶&RQQRU�� �������
/¶KHXUH�DEVROXH�GX�FRXFKHU�MRXH�SHX�VXU�O¶DUFKLWHFWXUH�
HW� OHV� IRQFWLRQV� GX� VRPPHLO�� WDQW� TX¶LO� QH� V¶DJLW� SDV�
G¶XQH� SULYDWLRQ� GH� VRPPHLO� �,QVWLWXWH� RI� 0HGHFLQH��
�������/D�UqJOH�G¶RU�HVW�TX¶RQ�FRQVLGqUH�TX¶XQ�HQIDQW�
REWLHQW� OD� ERQQH� TXDQWLWp� GH� VRPPHLO� V¶LO� VH� UpYHLOOH�
UHSRVp�� /D� PHLOOHXUH� IDoRQ� GH� GpWHUPLQHU� OHV� SUpIp�
UHQFHV�GH�VRPPHLO�G¶XQ�HQIDQW�RX�G¶XQ�DGROHVFHQW�HVW�
G¶XWLOLVHU� XQ� MRXUQDO� GH� VRPPHLO� �FI�� 5HFRPPDQGD�
WLRQV�SRXU�OH�VRPPHLO��� 

/D� SpULRGH� FRQVDFUpH� DX� VRPPHLO� FKH]� O¶HQIDQW�
UHSUpVHQWH� ��� �� G¶XQH� MRXUQpH� HQWLqUH� �0LQGHOO� 	�
0HOW]HU���������YRLUH�PrPH�SOXV��FI��7DEOHDX����� 

,O� Q¶HVW� GRQF� SDV� VXUSUHQDQW� GH� FRQVWDWHU� TX¶XQH�
PDXYDLVH�QXLW�FKH]�XQ�HQIDQW�RX�XQ�DGROHVFHQW�HVW�VXL�
YLH�G¶XQH�MRXUQpH�GLIILFLOH�HW�TXH��LQYHUVHPHQW��LO�SHXW�
DYRLU�GX�PDO�j�WURXYHU�XQ�ERQ�VRPPHLO�DSUqV�XQH�MRXU�
QpH� GLIILFLOH�� &HV� LQWHUDFWLRQV� VRQW� HQFRUH� SOXV� PDU�
TXpHV�FKH]�OHV�HQIDQWV�DWWHLQWV�GH�71'� 

)LJXUH����&\FOHV�GH�VRPPHLO�VHORQ�O¶kJH�GHV�HQIDQWV�� 

0LQXWHV�GHSXLV�O¶HQGRUPLVVHPHQW 

Ŷ�VRPPHLO�OHQW���Ŷ�VRPPHLO�SDUDGR[DO���Ŷ�pYHLO 

 �� ��� ��� ��� ��� ��� ��� ��� ��� 

��j���DQV 

��j���DQV 

���DQV 

PLQXWHV� 
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7URXEOHV�GX�VRPPHLO�GDQV�OD�SRSXODWLRQ�SpGR-
SV\FKLDWULTXH 

/H� QHXURSV\FKRORJXH� VSpFLDOLVp� HQ� SpGLDWULH� HVW�
VXVFHSWLEOH� G¶pYDOXHU� GLIIpUHQWHV� SUREOpPDWLTXHV� QHX�
URGpYHORSSHPHQWDOHV��QRWDPPHQW�OH�WURXEOH�GX�GpILFLW�
GH� O¶DWWHQWLRQ�K\SHUDFWLYLWp� �7'$�+��� OHV� WURXEOHV�
G¶DSSUHQWLVVDJH� VSpFLILTXHV�� OH� WURXEOH� GX� VSHFWUH� GH�
O¶DXWLVPH�� OD� GpILFLHQFH� LQWHOOHFWXHOOH� HW� OH� V\QGURPH�
GH�*LOOHV�GH�OD�7RXUHWWH��/D�PDMHXUH�SDUWLH�GHV�HQIDQWV�
DYHF�XQ�71'�YLYHQW�GHV�GLIILFXOWpV�GH�VRPPHLO�HW�GH�
SOXV� HQ� SOXV� G¶pWXGHV� VXJJqUHQW� TX¶XQ�PDXYDLV� VRP�
PHLO�D�XQ�LPSDFW�VXU�OHXU�VDQWp�SK\VLTXH�HW�SV\FKRVR�
FLDOH��%HHEH��������*UHJRU\�	�6DGHK��������,YDQHQNR�
	�*XUXUDM��������6WRUHV���������3DU�DLOOHXUV��XQ�PDX�
YDLV�VRPPHLO�FKH]�O¶HQIDQW�SHXW�SHUWXUEHU�O¶HQWRXUDJH�
�S��H[���SDUHQWV��IUDWULH��HQ�UDLVRQ�GH�O¶H[DFHUEDWLRQ�GHV�
V\PSW{PHV� OLpV� DX� 71'� �%HHEH�� ������ *UHJRU\� 	�
6DGHK�� ������ ,YDQHQNR� 	� *XUXUDM�� ������ 6WRUHV��
�������/H�7DEOHDX���SUpVHQWH�OD�IUpTXHQFH�GHV�WURXEOHV�
GX�VRPPHLO�GDQV�SOXVLHXUV�GLDJQRVWLFV�SV\FKLDWULTXHV�� 

/¶pWLRORJLH�GHV�GLIILFXOWpV�GH�VRPPHLO�FKH]�OHV�HQ�
IDQWV� VRXIIUDQW� GH� 71'� HVW� PXOWLIDFWRULHOOH� HW� FRP�
SOH[H��FH�TXL�FRQWULEXH�j�DXJPHQWHU�OD�SUpYDOHQFH�GHV�

WURXEOHV�GX�VRPPHLO�DX�VHLQ�GH�FHWWH�SRSXODWLRQ��&HU�
WDLQV� DXWHXUV� VXJJqUHQW� TXH� OHV� WURXEOHV� GX� VRPPHLO�
VHUDLHQW�HQ�SDUWLH�OLpV�j�XQH�LPPDWXULWp�RX�j�XQ�GpYH�
ORSSHPHQW� DW\SLTXH� GHV� UpVHDX[� FpUpEUDX[� LPSOLTXpV�
GDQV�OHV�VWDGHV�GH�VRPPHLO��$PHLV�HW�DO���������=KDQJ�
HW�DO����������(Q�FH�VHQV��SOXVLHXUV�pWXGHV�RQW�PRQWUp�
TXH� OHV� HQIDQWV� D\DQW� XQ� 71'� SUpVHQWHQW� GHV� GLIIp�
UHQFHV� VXU� OH� SODQ� GH� O¶DFWLYLWp� FpUpEUDOH� GXUDQW� OHXU�
VRPPHLO� �PHVXUpH� j� SDUWLU� GH� O¶pOHFWURHQFpSKDORJUD�
SKLH��FRPSDUDWLYHPHQW�DX[�HQIDQWV�D\DQW�XQ�GpYHORS�
SHPHQW� W\SLTXH� �%DJOLRQL� HW� DO��� ������ +ROOZD\� 	�
$PDQ�� ������� 'HV� pWXGHV� RQW� pJDOHPHQW� PRQWUp� XQH�
VpFUpWLRQ� LUUpJXOLqUH� GH� OD� PpODWRQLQH� VXU� ��� KHXUHV�
FKH]� OHV� HQIDQWV� DWWHLQWV� GH� 71'� �7RUGMPDQ� HW� DO���
������ 9DQ� GHU� +HLGMHQ�� 6PLWV�� 6RPHUDQ�� 	�
%RXGHZLMQ-*XQQLQJ���������(Q�SOXV�GHV�SDUWLFXODULWpV�
QHXURORJLTXHV�� OHV� WURXEOHV� SV\FKR-DIIHFWLIV� HW� FRP�
SRUWHPHQWDX[� FKH]� OHV� HQIDQWV� DYHF� XQ� 71'� FRQWUL�
EXHQW�j�SHUWXUEHU�OD�ERQQH�PLVH�HQ�°XYUH�GHV�SURFHV�
VXV� VRXV-MDFHQWV� DX� VRPPHLO� �$PHLV� HW� DO��� ������
.DKQ�� 6KHSSHV��	�6DGHK�� ������ =KDQJ� HW� DO��� �������
(Q� HIIHW�� OHV� GLIILFXOWpV� FRJQLWLYHV�� VHQVRULHOOHV� HW�
G¶DGDSWDWLRQ� DVVRFLpHV� DX[�71'� FRQVWLWXHQW� GHV� REV�
WDFOHV�PDMHXUV� SRXYDQW� HPSrFKHU� GH� GpWHFWHU� GH�PD�
QLqUH� DGpTXDWH� OHV� VLJQDX[�HQYLURQQHPHQWDX[� �S�� H[���
DOWHUQDQFH� MRXU� HW� QXLW�� KRUDLUH�� HW� SK\VLRORJLTXHV� �S��
H[���OLEpUDWLRQ�GHV�KRUPRQHV�GH�VRPPHLO��QpFHVVDLUHV�j�
OD� UpJXODWLRQ� GX� VRPPHLO� �*RGERXW�� ������ 0DUWHOOR��
�������'HV�IDFWHXUV�HQYLURQQHPHQWDX[��S��H[���DPpQD�
JHPHQW� GH� OD� FKDPEUH� j� FRXFKHU�� HW� SV\FKR-VRFLDX[�
�S�� H[��� LQVpFXULWp� HW� DQ[LpWp�SDUHQWDOH��RQW�pJDOHPHQW�
pWp�LGHQWLILpV�FRPPH�IDFWHXUV�GH�ULVTXH�GH�WURXEOHV�GX�
VRPPHLO�FKH]�OHV�HQIDQWV�DWWHLQWV�G¶XQ�71'��7LHW]H�HW�
DO���������� 

7URLV� V\VWqPHV� SULQFLSDX[� GH� FODVVLILFDWLRQ� GHV�
WURXEOHV� GX� VRPPHLO� VRQW� UHFRQQXV� LQWHUQDWLRQDOH�
PHQW� �� O¶,QWHUQDWLRQDO� &ODVVLILFDWLRQ� RI� 6OHHS� 'LVRU�
GHUV–WKLUG� HGLWLRQ� �,&6'-��� $PHULFDQ� $FDGHP\� RI�
6OHHS�0HGLFLQH���������OD�&ODVVLILFDWLRQ�,QWHUQDWLRQDOH�
GHV� WURXEOHV� 0HQWDX[� �&,0-���� 2UJDQLVDWLRQ� 0RQ�

)UpTXHQFH�GHV�GLDJQRVWLFV�SV\FKLDWULTXHV�HW�GH�OD�FRRFFXUUHQFH�GHV�WURXEOHV�GX�VRPPHLO�FKH]�OHV�HQIDQWV�HW�OHV�DGROHVFHQWV�
�DGDSWp�GH�*RGERXW�������� 

  'LDJQRVWLFV�SV\FKLDWULTXHV���� 7URXEOHV�GX�VRPPHLO���� 

7'$�+ ��-�� ���-��� 

7RXUHWWH ����-���� ���-��� 

$XWLVPH �����-�� ���-��� 

'pILFLHQFH�LQWHOOHFWXHOOH ��-�� ���-��� 

7URXEOHV�DQ[LHX[ ���-��� ���-��� 

'pSUHVVLRQ ��-��� �� 

3RSXODWLRQ�JpQpUDOH -- ���-��� 

7DEOHDX��� 

7DEOHDX�� 

'XUpH�GX�VRPPHLO�VHORQ�O¶kJH�G¶DSUqV�OD�1DWLRQDO�6OHHS�
)RXQGDWLRQ 

ÆJH 'XUpH�GX�VRPPHLO 

�-��DQV ���j����KHXUHV 

�-��DQV ���j����KHXUHV 

�-���DQV ��j����KHXUHVD 

��-���DQV ��j����KHXUHV 

��-���DQV ��j���KHXUHV 

1RWH��D��j����KHXUHV�SRXU�O¶$FDGHP\�RI�6OHHS�0HGLFLQH� 
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GLDOH�GH�OD�6DQWp���������DLQVL�TXH�FHOXL�SURSRVp�GDQV�
OH�'LDJQRVWLF�DQG�6WDWLVWLFDO�0DQXDO�RI�0HQWDO�'LVRU�
GHUV—ILIWK�HGLWLRQ��'60-���$PHULFDQ�3V\FKLDWULF�$V�
VRFLDWLRQ�� ������� &HV� WURLV� V\VWqPHV� GH� FODVVLILFDWLRQ�
GLIIqUHQW� GDQV� OD� IDoRQ� GH� UpSHUWRULHU� OHV� WURXEOHV� GX�
VRPPHLO��3RXU�IDFLOLWHU�OD�GpPDUFKH�GX�FOLQLFLHQ��QRXV�
DOORQV�SUpVHQWHU� LFL� OHV� WURXEOHV�GX� VRPPHLO� VHORQ� OHV�
TXDWUH� JUDQGHV� FDWpJRULHV� GH� SODLQWHV� �� ��� O¶LQVRPQLH�
�F�-j-G���QH�SDV�GRUPLU�DVVH]������O¶K\SHUVRPQLH��F�-j-
G���WURS�GRUPLU������OHV�SDUDVRPQLHV��F�-j-G���SUpVHQWHU�
GHV� FRPSRUWHPHQWV� DQRUPDX[� GXUDQW� OD� QXLW��� ��� OHV�
WURXEOHV�GX�U\WKPH�FLUFDGLHQ��F�-j-G���DYRLU�XQ�KRUDLUH�
DW\SLTXH� GH� VRPPHLO��� &HV� SODLQWHV� SHXYHQW� rWUH� VH�
FRQGDLUHV� j�XQ� WURXEOH�SV\FKRORJLTXH�RX�PpGLFDO� FR�
PRUELGH� RX� rWUH� OLpHV� j� XQ� GLDJQRVWLF� SULPDLUH� GH�
WURXEOH�GX�VRPPHLO��S��H[���O¶DSQpH�GX�VRPPHLO��'60-
����������3RXU�XQH�GpILQLWLRQ�SOXV�DSSURIRQGLH�HW�FRP�
SOqWH� GHV� WURXEOHV� GX� VRPPHLO� PHQWLRQQpV� GDQV� OHV�
VHFWLRQV� VXLYDQWHV�� OH�QHXURSV\FKRORJXH�SRXUUD� VH�Up�
IpUHU�DX�'60-���������FI��7DEOHDX���SRXU�OD�OLVWH�GHV�
���GLDJQRVWLFV�VHORQ�OH�'60-��� 

/¶LQVRPQLH 

/¶LQVRPQLH� HVW� OD� IRUPH�GH� WURXEOH�GX� VRPPHLO� OD�
SOXV�IUpTXHPPHQW�UHQFRQWUpH�FKH]�OHV�HQIDQWV�DWWHLQWV�

GH� 71'�� DYHF� XQH� SUpYDOHQFH� DOODQW� GH� ��� j� ��� ��
�7LHW]H�HW�DO����������/¶LQVRPQLH�SpGLDWULTXH�VH�GpILQLW�
SDU�XQH�GLIILFXOWp�UpSpWpH�DYHF�O¶LQLWLDWLRQ�GX�VRPPHLO��
VD� GXUpH�� VD� FRQVROLGDWLRQ� RX� VD� TXDOLWp�� TXL� VXUYLHQW�
ELHQ� TXH� O¶KHXUH� HW� O¶RFFDVLRQ� GH� V¶HQGRUPLU� VRLHQW�
DGDSWpHV�j�O¶kJH�GH�O¶HQIDQW��HW�TXL�FRQGXLW�j�VRQ�DIIDL�
EOLVVHPHQW� IRQFWLRQQHO� RX� j� FHOXL� GH� VD� IDPLOOH�
�0LQGHOO�HW�DO����������&RQFUqWHPHQW�� O¶HQIDQW�QH�SDU�
YLHQW� SDV� j� V¶HQGRUPLU� VDQV� XQ� REMHW� �S�� H[��� OD� SUp�
VHQFH�G¶XQ�SDUHQW��RX�XQH�DFWLYLWp��S��H[��� UHJDUGHU� OD�
WpOpYLVLRQ�� TXL� SHUPHW� OD� WUDQVLWLRQ� YHUV� OH� VRPPHLO�
�-DQ�HW�DO����������$LQVL��FRPPH�FKH]�O¶DGXOWH��LO�Q¶HVW�
SDV� UDUH�GH�YRLU� VH�GpYHORSSHU�GH�PDXYDLVHV� DVVRFLD�
WLRQV� RX� GHV� KDELWXGHV� GH� VRPPHLO� TXL� HQWUHWLHQQHQW�
OHV�GLIILFXOWpV�GH�VRPPHLO��/HV�SODLQWHV�UDSSRUWpHV�SDU�
OHV� SDUHQWV� FRPSUHQQHQW �� XQH� UpVLVWDQFH� DX� FRXFKHU��
GHV�SUREOqPHV�G¶HQGRUPLVVHPHQW��GHV�pYHLOV�QRFWXUQHV�
SURORQJpV��XQH�LQFDSDFLWp�j�VH�UHQGRUPLU�VHXO�HW�GH�OD�
VRPQROHQFH� GLXUQH��1RWRQV� TXH� OD� VRPQROHQFH� �F�-j-
G��� XQH� LQFDSDFLWp� j� PDLQWHQLU� O¶pYHLO��� HQ� SDUWLFXOLHU�
GDQV�GHV�VLWXDWLRQV�SHX�VWLPXODQWHV��VH�GLVWLQJXH�GH�OD�
IDWLJXH��TXL�DSSDUDLW�j�OD�VXLWH�G¶XQ�HIIRUW�SK\VLTXH�RX�
PHQWDO��%OXQGHQ��+REDQ��	�&KHUYLQ��������� 

'DQV�SOXV�GH������GHV�FDV��O¶LQVRPQLH�HVW�DVVRFLpH�
j� OD�SUpVHQFH�G¶DQ[LpWp��TXL�HVW� WUqV�FRXUDQWH�FKH]� OHV�
HQIDQWV�SUpVHQWDQW�GHV�HQMHX[�DIIHFWLIV��G¶DGDSWDWLRQ�HW�
G¶DSSUHQWLVVDJH��0DUPRUVWHLQ��������0F0DNLQ�	�$O�
IDQR�� ������ 7UDPRQWH� 	� :LOOPV�� ������� ¬� O¶pYHLO��
PDLV�DXVVL�DX�FRXUV�GX�VRPPHLO�� O¶DQ[LpWp�RFFDVLRQQH�
XQH� JUDQGH� UpDFWLYLWp� DX[� VWLPXOL� HQYLURQQDQWV�
�$OIDQR��3LQD��=HUU��	�9LOODOWD���������/HV�LQTXLpWXGHV�
H[FHVVLYHV� HW� O¶K\SHUYLJLODQFH� UpGXLUDLHQW� OH� FRQWU{OH�
FRJQLWLI��SHUWXUEDQW�OD�WUDQVLWLRQ�G¶XQ�pWDW�G¶pYHLO�YHUV�
OH�VRPPHLO��&KH]�O¶HQIDQW�G¶kJH�VFRODLUH��O¶DQJRLVVH�GH�
VpSDUDWLRQ�SRXUUDLW�IDLUH�HQ�VRUWH�TXH� O¶HQIDQW� UHGRXWH�
XQ�PRPHQW�GH�JUDQGH�VROLWXGH�DX�FRXFKHU��&KH]�O¶DGR�
OHVFHQW�� O¶LQVRPQLH� FRQFRPLWDQWH� j� OD� SUpVHQFH� G¶DQ�
[LpWp�VH�PDQLIHVWH�VRXV�OD�IRUPH�GH�FRXFKHUV�VLJQLILFD�
WLYHPHQW�SOXV�WDUGLIV�TXH� OHV�MHXQHV�QRQ�DQ[LHX[��XQH�
TXDQWLWp�GH�VRPPHLO�UpGXLWH�SHQGDQW�OD�VHPDLQH�FRP�
SDUDWLYHPHQW�j�OD�ILQ�GH�VHPDLQH�HW�GHV�GXUpHV�GH�VRP�
PHLO� YDULDEOHV� DIIHFWDQW� OH� IRQFWLRQQHPHQW� GLXUQH�
�,YDQHQNR��&UDEWUHH��2EULHQ��	�*R]DO��������� 

/H�V\QGURPH�GHV�MDPEHV�VDQV�UHSRV��6-65���GRQW�OH�
V\PSW{PH�GRPLQDQW�HVW� O¶DJLWDWLRQ�PRWULFH��SHXW�pJD�
OHPHQW� rWUH� DVVRFLp� j� GHV� V\PSW{PHV� G¶LQVRPQLH�� /H�
6-65�HVW�XQ�WURXEOH�VHQVRUL-PRWHXU�FDUDFWpULVp�SDU�XQH�
HQYLH� LUUpVLVWLEOH�GH�ERXJHU� OHV� MDPEHV�� DFFRPSDJQpH�
GH�VHQVDWLRQV�SpQLEOHV�TXL�VRQW�FDOPpHV�SDU�OH�PRXYH�
PHQW� �'60-��� ������� &HV� SKpQRPqQHV�PRWHXUV� VRQW�
VXVFHSWLEOHV� GH� VH� UpSpWHU� GH� IDoRQ� DXWRPDWLTXH� HW�
U\WKPLTXH�HQ�SDUWLFXOLHU�OH�VRLU��DX�FRXFKHU�HW�DX�FRXUV�
GX�VRPPHLO��SURYRTXDQW�XQH�UpVLVWDQFH�j�O¶LQLWLDWLRQ�HW�
DX�PDLQWLHQ� GX� VRPPHLO�� /D� SUpYDOHQFH� GX� 6-65� HVW�
IDLEOH�GDQV�OD�SRSXODWLRQ�SpGLDWULTXH�JpQpUDOH��DXWRXU�
GH�������PDLV�WRXFKHUDLW�SOXV�GH������GHV�HQIDQWV�SRU�

7DEOHDX�� 

7URXEOHV�GX�VRPPHLO�VHORQ�OH�'60-� 

,QVRPQLH 

+\SHUVRPQROHQFH 

1DUFROHSVLH 

$SQpHV�REVWUXFWLYHV�GX�VRPPHLO 

$SQpHV�FHQWUDOHV�GX�VRPPHLO 

+\SRYHQWLODWLRQ�OLpH�DX�VRPPHLO 

7URXEOH�GH�O¶DOWHUQDQFH�YHLOOH-VRPPHLO�OLp�DX�U\WKPH�FLU�
FDGLHQ 
3DUDVRPQLHV ��7URXEOHV�GH�O¶pYHLO�HQ�VRPPHLO�QRQ�SDUD�
GR[DO��VRPQDPEXOLVPH��WHUUHXU�QRFWXUQH� 

&DXFKHPDUV 
7URXEOHV�GX�FRPSRUWHPHQW�HQ�VRPPHLO�SDUDGR[DO�
�3DUNLQVRQ��V\QXFOpRSDWKLH� 

6\QGURPH�GHV�MDPEHV�VDQV�UHSRV 

7URXEOH�GX�VRPPHLO�LQGXLW�SDU�GHV�VXEVWDQFHV���PpGLFD�
PHQWV 

$XWUH�LQVRPQLH�VSpFLILpH 

,QVRPQLH�QRQ�VSpFLILpH 

$XWUH�K\SHUVRPQROHQFH�VSpFLILpH��.OHLQH-/HYLQ� 

+\SHUVRPQROHQFH�QRQ�VSpFLILpH 

$XWUH�WURXEOH�YHLOOH-VRPPHLO�VSpFLILp 

7URXEOH�GH�O¶DOWHUQDQFH�YHLOOH-VRPPHLO�QRQ�VSpFLILp 



�� 

 

(/-.+$7,%��%28/(7-&5$,*��*$*121��	�*2'%287 

WHXUV� G¶XQ� GLDJQRVWLF� GH� 7'$�+� �.RQRIDO�� /HFHQ�
GUHX[��	�&RUWHVH���������3OXVLHXUV�pWXGHV�UHFRPPDQ�
GHQW� TXH� OH� 6-65� VRLW� V\VWpPDWLTXHPHQW� pYDOXp� FKH]�
OHV� HQIDQWV� SUpVHQWDQW� XQ�7'$�+� HW� VXJJqUHQW� TXH� OD�
SUpVHQFH�G¶XQ�KLVWRULTXH�IDPLOLDO�GH�6-65�FRQVWLWXH�XQ�
IDFWHXU�GH�ULVTXH��.RQRIDO�HW�DO���������7UHQNZDOGHU�	�
3DXOXV��������� 

/¶K\SHUVRPQLH 

/¶K\SHUVRPQLH� VH� GpILQLW� SDU� XQH� LQFDSDFLWp� j�
PDLQWHQLU�XQ�pWDW�GH�YLJLODQFH�RSWLPDO�DX�FRXUV�GH� OD�
MRXUQpH�� TXL� SHXW� rWUH� DFFRPSDJQpH� G¶XQH� TXDQWLWp�
H[FHVVLYH�GH�VRPPHLO� �'60-����������&KH]� O¶HQIDQW��
XQ�WHPSV�GH�VRPPHLO�VXSpULHXU�GH�GHX[�j�WURLV�KHXUHV�
j� OD� GXUpH� PR\HQQH� DWWHQGXH� SRXU� O¶kJH�� XQH� SHUVLV�
WDQFH�RX�XQH�UpDSSDULWLRQ�GHV�VLHVWHV�DSUqV�O¶kJH�GH�VL[�
DQV�� XQ� DFFqV� GH� VRPPHLO� GDQV� GHV�PRPHQWV� LQKDEL�
WXHOV� �S��H[��� MHX[�� UHSDV���GHV�UpYHLOV�GLIILFLOHV�HW�XQH�
EDLVVH� LQH[SOLTXpH� GHV� UpVXOWDWV� VFRODLUHV� SDU� UDSSRUW�
DX�UHQGHPHQW�DQWpULHXU�VRQW�GHV�VLJQHV�G¶K\SHUVRPQLH�
�&KDOODPHO� 	� )UDQFR�� ������� /¶K\SHUVRPQLH� HVW� H[�
FHSWLRQQHOOH� GDQV� OD� SRSXODWLRQ� SpGLDWULTXH� JpQpUDOH�
HW�RX� DWWHLQWH� GH� 71'�� /RUVTXH� OHV� SODLQWHV� G¶K\SHU�
VRPQLH�VRQW�SUpVHQWHV��HOOHV�VRQW��GDQV�OD�PDMRULWp�GHV�
FDV��DVVRFLpHV�j�GH�OD�QDUFROHSVLH�RX�j�GH�O¶DSQpH�REV�
WUXFWLYH�GX�VRPPHLO�� 

/D� QDUFROHSVLH�� TXL� VH� FDUDFWpULVH� SDU� XQ� EHVRLQ�
LUUpSUHVVLEOH� GH� VRPPHLO�� VH� GpFODUH� KDELWXHOOHPHQW�
GXUDQW� O¶DGROHVFHQFH�� PDLV� GHPHXUH� UDUH� ��� �� ���
'60-��� ������� /D� VRPQROHQFH� GLXUQH� H[FHVVLYH�� TXL�
RFFDVLRQQH� XQH� HQYLH� VRXGDLQH� GH� GRUPLU� DX� FRXUDQW�
GH�OD�MRXUQpH��HQ�FRQVWLWXH�OH�V\PSW{PH�FHQWUDO��/RUV�
TXH�OD�QDUFROHSVLH�VH�GpFODUH�GXUDQW�O¶HQIDQFH��O¶DSSD�
ULWLRQ�HVW�EUXWDOH�HW�OD�V\PSWRPDWRORJLH�HVW�SOXV�VpYqUH�
�S�� H[��� SUpVHQFH� GH� FDWDSOH[LH�� '60-��� ������� 8Q�
FKDQJHPHQW�VXU�OH�SODQ�GX�FRPSRUWHPHQW�DX�TXRWLGLHQ�
HW� j� O¶pFROH� HVW� DORUV� REVHUYDEOH� SDU� UDSSRUW� DX� IRQF�
WLRQQHPHQW� DQWpULHXU�� � /HV� SUHPLHUV� VLJQHV� GH� QDUFR�
OHSVLH�HQ�EDV�kJH�VRQW�SDUIRLV�DW\SLTXHV�HW�LQFOXHQW�GH�
O¶LQDWWHQWLRQ��GH�O¶LQVWDELOLWp�pPRWLYH�HW�GH�O¶K\SHUDFWL�
YLWp��,OV�SHXYHQW�SDUIRLV�rWUH�FRQIRQGXV�DYHF�OHV�V\PS�
W{PHV�GX�7'$�+��1HYVLPDORYD���������¬�QRWUH�FRQ�
QDLVVDQFH��LO�Q¶\�D�SDV�GH�SXEOLFDWLRQ�WUDLWDQW�GH�OD�SUp�
YDOHQFH�GH�OD�QDUFROHSVLH�GDQV�OHV�71'� 

/¶DSQpH�REVWUXFWLYH�GX�VRPPHLO��$26��VH�FDUDFWp�
ULVH�SDU�OD�SUpVHQFH�G¶pSLVRGHV�G¶REVWUXFWLRQ�FRPSOqWH�
�F�-j-G��� DSQpHV�� RX� SDUWLHOOH� �F�-j-G��� K\SRSQpHV�� GHV�
YRLHV� DpULHQQHV� VXSpULHXUHV� SHQGDQW� OH� VRPPHLO�
�'60-��� ������� /HV� pYqQHPHQWV� UHVSLUDWRLUHV� HQWUDv�
QHQW�GHV�PLFUR-pYHLOV�TXL�IUDJPHQWHQW�OH�VRPPHLO��GL�
PLQXDQW�OD�TXDOLWp�HW�OD�SURIRQGHXU�GX�VRPPHLO��'60-
����������&H�FKDQJHPHQW�VH�VROGH�SDU�GH�OD�GLIILFXOWp�j�
VH�OHYHU�OH�PDWLQ��GH�OD�IDWLJXH�HW�GH�OD�VRPQROHQFH�DX�
FRXUV� GH� OD� MRXUQpH�� ,O� HVW� DORUV� WUqV� IUpTXHQW� TXH� OHV�
SDUHQWV� UDSSRUWHQW� TXH� OHXU� HQIDQW� DLW� EHVRLQ� GH� IDLUH�
GHV�VLHVWHV�DX�FRXUV�GH�OD�MRXUQpH��PDOJUp�XQH�GXUpH�GH�

VRPPHLO� QRFWXUQH� SURORQJpH�� /D� SUpYDOHQFH� HVWLPpH�
GH�O¶$26�FKH]�O¶HQIDQW�VH�VLWXH�HQWUH���HW������.RKOHU�
HW�DO��� �������&HOD�GLW�� FHWWH� FRQGLWLRQ� HVW� GH�TXDWUH� j�
VL[� IRLV� SOXV� IUpTXHQWH� FKH]� OHV� HQIDQWV� TXL� RQW� GHV�
WURXEOHV� GX� FRPSRUWHPHQW� �3HUIHFW�� $UFKEROG��*RRG�
ZLQ��/HYLQH-'RQQHUVWHLQ��	�4XDQ��������� ,O� HVW�DLQVL�
IUpTXHQW� GH� FRQVWDWHU� GHV� GLIILFXOWpV� UHVSLUDWRLUHV� DX�
FRXUV�GX�VRPPHLO�FKH]�OHV�HQIDQWV�HW�DGROHVFHQWV�SRU�
WHXUV�G¶XQ�GLDJQRVWLF�GH�7'$�+��6LOYHVWUL�HW�DO���������
<RRQ��-DLQ��	�6KDSLUR��������FI��$QQH[H�$��9LJQHWWH�
FOLQLTXH�����/D�UHFKHUFKH�GH�V\PSW{PHV�V¶DSSDUHQWDQW�
j� O¶$26�� WHOV�TXH� OD� UHVSLUDWLRQ�GLIILFLOH�RX� OH� URQIOH�
PHQW�SHQGDQW�OH�VRPPHLO��GH�PrPH�TXH�O¶K\SHUWURSKLH�
GHV� DP\JGDOHV�� O¶REpVLWp�� DLQVL� TXH� O¶KLVWRULTXH� IDPL�
OLDO�G¶$26��SHXW�DLGHU�OH�FOLQLFLHQ�j�\�YRLU�SOXV�FODLU�HW�
j�IRUPXOHU�GHV�UHFRPPDQGDWLRQV�DGpTXDWHV�� 

/¶K\SHUVRPQLH� SHXW� DXVVL� rWUH� VHFRQGDLUH� j� GHV�
IDFWHXUV�HQYLURQQHPHQWDX[��WHOV�TXH�OD�SULYDWLRQ�FKUR�
QLTXH�GH�VRPPHLO��TX¶LO�IDXGUD�VXUWRXW�LQYHVWLJXHU�DX�
SUqV� GHV� DGROHVFHQWV� �*RGERXW� HW� DO��� ������� HW� j� OD�
SULVH�GH�PpGLFDPHQWV� IUpTXHQWH�FKH]� OHV�HQIDQWV�SRU�
WHXUV�G¶XQ�GLDJQRVWLF�GH�71'��FI��$XWUHV�IDFWHXUV�DV�
VRFLpV�DX[�WURXEOHV�GX�VRPPHLO���(OOH�SHXW�DXVVL�V¶LQV�
FULUH�GDQV�XQH�SUREOpPDWLTXH�SV\FKR-DIIHFWLYH��QRWDP�
PHQW�XQ�V\QGURPH�GpSUHVVLI�RX�GH�O¶pYLWHPHQW�HQ�OLHQ�
DYHF�XQH�SKRELH�VFRODLUH��/LX�HW�DO���������� 

)LQDOHPHQW�� OH� QHXURSV\FKRORJXH� GRLW� rWUH� FRQV�
FLHQW�TXH�OD�VRPQROHQFH��XQ�V\PSW{PH�FHQWUDO�GH�O¶K\�
SHUVRPQLH��V¶H[SULPH�GLIIpUHPPHQW�FKH]� O¶HQIDQW�TXH�
FKH]�O¶DGXOWH��DYHF�GH�O¶DJLWDWLRQ��GH�O¶LUULWDELOLWp�HW�GH�
O¶LPSXOVLYLWp�TXL�SHXYHQW�SDUIRLV�UDSSHOHU�OH�FRPSRUWH�
PHQW�G¶HQIDQWV�DYHF�XQ�7'$�+��%OXQGHQ�HW�DO���������
FI��$QQH[H�$��9LJQHWWH�FOLQLTXH���� 

/HV�SDUDVRPQLHV 

/HV�SDUDVRPQLHV�UpIqUHQW�TXDQW�j�HOOHV�j�GHV�pYpQH�
PHQWV� FRPSRUWHPHQWDX[� DQRUPDX[� TXL� VH� SURGXLVHQW�
ORUV�GH� UpYHLOV�SDUWLHOV� �'60-����������(OOHV� LQFOXHQW�
OH� VRPQDPEXOLVPH�� OHV� WHUUHXUV� QRFWXUQHV� �F�-j-G���
pYHLOV�SDUWLHOV�DYHF�FULV��� OD�VRPQLORTXLH��F�-j-G���SDU�
OHU�GXUDQW�OH�VRPPHLO���O¶pQXUpVLH��OH�EUX[LVPH��F�-j-G���
JULQFHPHQW�GHV�GHQWV��HW�OHV�U\WKPLHV�QRFWXUQHV��F�-j-
G��� PRXYHPHQWV� UpSpWpV��� -XVTX¶j� ��� �� GHV� HQIDQWV�
QHXURW\SLTXHV� IRQW� O¶H[SpULHQFH� G¶XQH� SDUDVRPQLH�
HQWUH�O¶kJH�GH�GHX[�HW�KXLW�DQV�HW�FHV�GHUQLqUHV�WHQGHQW�
j�GLVSDUDvWUH�HQ�JUDQGLVVDQW��/DEHUJH��7UHPEOD\��9LWD�
UR�� 	� 0RQWSODLVLU�� ������� 3DU� H[HPSOH�� OHV� WHUUHXUV�
QRFWXUQHV� DSSDUDLVVHQW� KDELWXHOOHPHQW� W{W� GDQV� OD� SH�
WLWH� HQIDQFH� HW� GLVSDUDLVVHQW� DSUqV� TXDWUH� DQV�� /H�
EUX[LVPH� HW� OH� VRPQDPEXOLVPH� VH� PDQLIHVWHQW� SOXV�
WDUG�� DSUqV� VL[� DQV�� HW� DXJPHQWHQW� DYHF� O¶kJH� MXVTX¶j�
O¶DGROHVFHQFH�� 

'H�QRPEUHXVHV� pWXGHV� RQW� VRXOHYp� OD� IRUWH� SUpYD�
OHQFH�GHV�SDUDVRPQLHV�FKH]�OHV�HQIDQWV�DQ[LHX[�HW�Gp�
SUHVVLIV��QRWDPPHQW�GX�VRPQDPEXOLVPH�HW�GHV�VRPQL�
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ORTXLHV� FKH]� OHV� DGROHVFHQWV� HW� GH� O¶pQXUpVLH� HW� GHV�
WHUUHXUV�QRFWXUQHV�FKH]� OHV�SOXV�MHXQHV��$OIDQR�HW�DO���
������ 9HUGXLQ� 	� .HQGDOO�� ������� ¬� QRWUH� FRQQDLV�
VDQFH��GH�WHOOHV�pWXGHV�Q
RQW�SDV�pWp�PHQpHV�VSpFLILTXH�
PHQW�DXSUqV�GHV�HQIDQWV�DYHF�71'��7RXWHIRLV�� O
DVVR�
FLDWLRQ� IUpTXHQWH� HQWUH� OHV� 71'� HW� O
DQ[LpWp� SRXUUDLW�
ODLVVHU� VXSSRVHU�XQ� ULVTXH�pOHYp�GH�SDUDVRPQLHV�FKH]�
FHV�HQIDQWV� 

/HV�WURXEOHV�GX�U\WKPH�FLUFDGLHQ� 

/H� U\WKPH� YHLOOH-VRPPHLO� GHV� HQIDQWV� D\DQW� XQ�
71'�SHXW�rWUH�LUUpJXOLHU��F¶HVW-j-GLUH�TXH�OHV�KHXUHV�GH�
FRXFKHU�HW�GH�OHYHU�VRQW�YDULDEOHV�HW�TX¶LO�HVW�GLIILFLOH�
GH�UpJOHU�OHV�KHXUHV�GH�VRPPHLO�j�GHV�PRPHQWV�DGDS�
WpV��&HFL�HVW�SDUWLFXOLqUHPHQW�YUDL�FKH]�OHV�HQIDQWV�DX�
WLVWHV�� PDLV� SRXUUDLW� pJDOHPHQW� rWUH� REVHUYp� FKH]� OHV�
HQIDQWV� SRUWHXUV� G¶XQ� 7'$�+� �5LFKGDOH� 	� 6FKUHFN��
������<RRQ�HW�DO����������8QH�DYDQFH�GH�SKDVH��DYHF�
XQ�FRXFKHU�WURS�W{W�HQ�VRLUpH�HW�GHV�UpYHLOV�SUpFRFHV�OH�
PDWLQ��HVW�pJDOHPHQW�REVHUYpH�FKH]�OHV�HQIDQWV�SUpVHQ�
WDQW� XQH� GpILFLHQFH� LQWHOOHFWXHOOH� �6DMLWK� 	� &ODUNH��
������� ,O� HVW�DORUV� IUpTXHQW�TXH� OHV�SDUHQWV� UDSSRUWHQW�
XQH�VRPQROHQFH�DX�FRXUV�GH�OD�MRXUQpH�HW�XQ�EHVRLQ�GH�
IDLUH�GHV�VLHVWHV�FKH]�OHXU�HQIDQW�� 

$XWUHV�IDFWHXUV�DVVRFLpV�DX[�WURXEOHV�GX�VRPPHLO 

/HV�HQIDQWV�DWWHLQWV�GH�71'�SHXYHQW�SUpVHQWHU�GHV�
SUREOqPHV� PpGLFDX[� TXL� SHUWXUEHQW� JUDQGHPHQW� OH�
VRPPHLO�� 'HV� IDFWHXUV� JpQpWLTXHV� DVVRFLpV� DX[� 71'�
�S�� H[��� DXWLVPH�� GpILFLHQFH� LQWHOOHFWXHOOH�� SHXYHQW�
GRQQHU� OLHX�j�GHV�PDOIRUPDWLRQV�FDUGLDTXHV��PD[LOOR-
IDFLDOHV�RX�GHV�YRLHV�UHVSLUDWRLUHV�FDXVDQW�GHV�WURXEOHV�
GX� VRPPHLO� �.RWDJDO�� ������� 'HV� SUREOqPHV� JDV�
WULTXHV��QRWDPPHQW�OHV�UHIOX[�JDVWUR-°VRSKDJLHQV��TXL�
VRQW� SDUWLFXOLqUHPHQW� LQFRPPRGDQWV� HQ� SRVLWLRQ� FRX�
FKpH��VRQW�pJDOHPHQW�IUpTXHQWV��%|KPHU��.OLQNHQEHUJ-
.QRO��1LH]HQ�GH�%RHU��	�0HXZLVVHQ���������/¶pSLOHS�
VLH��TXL�SHXW�rWUH�FRPRUELGH�DX[�71'��HVW�VXVFHSWLEOH�
GH�GRQQHU�OLHX�j�GHV�FULVHV�DX�FRXUV�GH�OD�QXLW��&HOOHV-
FL�SHXYHQW�VH�PDQLIHVWHU�SDU�GHV�FRPSRUWHPHQWV�LQKD�
ELWXHOV�FRPPH�GHV�PRXYHPHQWV�DQRUPDX[��GHV�EUXLWV�
GH� JRUJH�� GHV� FULV� HW� GH� O¶DJLWDWLRQ� VDQV� UpYHLO� �%HUJ��
&DSODQ��	�+HVGRUIIHU���������SRXYDQW�rWUH�FRQIRQGXV�
DYHF�GHV�SDUDVRPQLHV� 

/HV� 71'� FRH[LVWHQW� pJDOHPHQW� VRXYHQW� DYHF�
G¶DXWUHV� FRQGLWLRQV� FRPPH� OH� WURXEOH� REVHVVLRQQHO-
FRPSXOVLI� �72&��� OHV� WURXEOHV� GX� FRPSRUWHPHQW� �S��
H[���FULVH�GH�FROqUH��RSSRVLWLRQ��SURYRFDWLRQ���DLQVL�TXH�
O¶DQ[LpWp� �5REHUWVRQ�� �������&HV� FRPRUELGLWpV� DJJUD�
YHQW�OHV�WURXEOHV�GX�VRPPHLO�UHQFRQWUpV�GDQV�OD�SRSX�
ODWLRQ�G¶HQIDQWV�HW�G¶DGROHVFHQWV�DYHF�XQ�71'��*KRVK�
HW�DO���������6WRUFK�HW�DO���������:RQJ��/HRQDUG��-DFR�
E\��(OODZD\��	�'RZQV��������� 

/H� UHFRXUV� j� XQ� WUDLWHPHQW� SKDUPDFRORJLTXH� GDQV�
OD� SRSXODWLRQ� SpGRSV\FKLDWULTXH� HVW� DXMRXUG¶KXL� FRX�

UDQW�HW�SULYLOpJLp�SRXU�LQWHUYHQLU�UDSLGHPHQW��$ODYL�	�
&DOOHMD��������9DOLTXHWWH�HW�DO����������2U�� OHV�FODVVHV�
GH�PpGLFDPHQWV�OHV�SOXV�ODUJHPHQW�SUHVFULWHV�VRQW�PD�
MRULWDLUHPHQW�GHV�SV\FKRWURSHV��F�-j-G���FRQVWLWXpHV�GH�
PROpFXOHV� FDSDEOHV� GH� WUDYHUVHU� OD� EDUULqUH� KpPDWR-
HQFpSKDOLTXH�HW�G¶DJLU�VXU�OHV�VXEVWUDWV�QHXURORJLTXHV�
OLpV�DX�VRPPHLO��6FKZHLW]HU�	�5DQGD]]R���������/HV�
UpVXOWDWV� GHV� pWXGHV� FRQFHUQDQW� O¶LPSDFW� GH� O¶XWLOLVD�
WLRQ�GHV�SV\FKRVWLPXODQWV�VXU� OH� VRPPHLO�GHV�HQIDQWV�
HW� DGROHVFHQWV� SRUWHXUV� G¶XQ� 7'$�+� VRQW� PLWLJpV�
�.RQRIDO� HW� DO��� ������� 8QH�PpWD-DQDO\VH� UpFHQWH� UH�
JURXSDQW� QHXI� pWXGHV� DYHF� XQ� WRWDO� GH� ���� HQIDQWV� D�
PRQWUp�TXH� O¶HQGRUPLVVHPHQW� HW� OH�PDLQWLHQ�GX� VRP�
PHLO�GHV�MHXQHV�DWWHLQWV�GH�7'$�+�VRQW�SOXV�GLIILFLOHV�
ORUVTX¶LOV� VRQW� VRXV� SV\FKRVWLPXODQWV� �.LGZHOO�� 9DQ�
'\N�� /XQGDKO��	�1HOVRQ�� ������� 7RXWHIRLV�� FHV� FRQ�
FOXVLRQV�VRQW�FRQWURYHUVpHV��FDU�SOXVLHXUV�pWXGHV� VXJ�
JqUHQW�TXH�OD�VpYpULWp�GX�7'$�+�HW�OD�SUpVHQFH�GH�FR�
PRUELGLWpV�SHUWXUEHQW�GDYDQWDJH�OH�VRPPHLO�TXH�O¶XWL�
OLVDWLRQ� GHV� SV\FKRVWLPXODQWV� �0D\HV�� &DOKRXQ��
&KDVH�� 0LQN�� 	� 6WDJJ�� ������ 0RUHDX�� 5RXOHDX�� 	�
0RULQ�� ������ 6WHLQ��:HLVV�� 	� +ODYDW\�� ������� ,O� HVW�
GRQF�SULPRUGLDO� GH�SUHQGUH� HQ� FRPSWH� O¶HQVHPEOH�GH�
FHV�IDFWHXUV�ORUV�GH�O¶pYDOXDWLRQ�GHV�HIIHWV�GX�SV\FKRV�
WLPXODQW� VXU� OH� VRPPHLO�� &RQFHUQDQW� O¶XWLOLVDWLRQ�
G¶DXWUHV�W\SHV�GH�SV\FKRWURSHV��S��H[���DQWLGpSUHVVHXU��
DQ[LRO\WLTXH��DQWLSV\FKRWLTXH��� OHV�pWXGHV� VRQW�SULQFL�
SDOHPHQW� UpDOLVpHV� FKH]� O¶DGXOWH� �6FKZHLW]HU�	� 5DQ�
GD]]R��������� OLPLWDQW�DLQVL� OHV�FRQQDLVVDQFHV�DX�VHLQ�
GH� OD� SRSXODWLRQ� SpGLDWULTXH�� *OREDOHPHQW�� GHV� GLIIL�
FXOWpV� G¶HQGRUPLVVHPHQW�� XQH� DJLWDWLRQ� PRWULFH� DX�
FRXUV� GH� OD� QXLW� HW� GH� OD� VRPQROHQFH� DX� FRXUV� GH� OD�
MRXUQpH� VRQW� GHV� HIIHWV� VHFRQGDLUHV� SRVVLEOHV� UHQFRQ�
WUpV� j� OD� VXLWH� GH� O¶XWLOLVDWLRQ� GH� SV\FKRWURSHV� FKH]�
O¶DGXOWH��6FKZHLW]HU�	�5DQGD]]R���������/H�QHXURSV\�
FKRORJXH�GHYUD�DORUV�rWUH�DWWHQWLI�j�OD�SULVH�GH�PpGLFD�
PHQWV� SV\FKRDFWLIV� HW� j� OHXUV� HIIHWV� VXU� OH� VRPPHLO�
DLQVL� TXH� VXU� OH� IRQFWLRQQHPHQW� GLXUQH� GHV� HQIDQWV�
pYDOXpV� 

eYDOXHU�OHV�WURXEOHV�GX�VRPPHLO�GDQV�OH�FDGUH�
GH�O¶pYDOXDWLRQ�QHXURSV\FKRORJLTXH 

/¶DPSOHXU� GHV� GLIILFXOWpV� FRPSRUWHPHQWDOHV�
GLXUQHV�DVVRFLpHV�DX[�71'�DLQVL�TXH�OD�GpWUHVVH�IDPL�
OLDOH�IRQW�HQ�VRUWH�TXH�OHV�WURXEOHV�GX�VRPPHLO�SHXYHQW�
IDFLOHPHQW� rWUH� UHOD\pV� DX� VHFRQG� UDQJ�� 3RXUWDQW�� OH�
WUDLWHPHQW�GHV�WURXEOHV�GX�VRPPHLO�SRXUUDLW�DPpOLRUHU��
GX�PRLQV�SDUWLHOOHPHQW�� OH� IRQFWLRQQHPHQW�FRJQLWLI�HW�
OD� UpJXODWLRQ�pPRWLRQQHOOH�GH� O¶HQIDQW�RX�GH� O¶DGROHV�
FHQW� DWWHLQW� GH�71'�� IDYRULVDQW� DLQVL� VD� GLVSRQLELOLWp�
FRJQLWLYH�HW�pPRWLRQQHOOH�IDFH�DX[�LQWHUYHQWLRQV�FRP�
SRUWHPHQWDOHV� HIIHFWXpHV� SHQGDQW� OD� MRXUQpH� �)DOORQH�
HW�DO���������*UHJRU\�	�6DGHK�������� 

'DQV�OH�FDGUH�GH�O¶pYDOXDWLRQ�QHXURSV\FKRORJLTXH��
O¶HQWUHYXH� G¶DQDPQqVH� HVW� OH� PRPHQW� SURSLFH� SRXU�
V¶LQIRUPHU� VXU� OHV�KDELWXGHV� HW� OD�TXDOLWp�GX� VRPPHLO�
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GX� FOLHQW��/¶pFKHOOH� GH� GpSLVWDJH� SRXU� HQIDQW� ��� j����
DQV��+LERX��FI��$QQH[H�%��GpYHORSSpH�SDU�O¶pTXLSH�GH�
OD�FOLQLTXH�GX�VRPPHLO�GH� O¶+{SLWDO�HQ�VDQWp�PHQWDOH�
5LYLqUH-GHV-3UDLULHV� GX� &,8666� GX� 1RUG-GH-O¶ÌOH-GH-
0RQWUpDO��� FRPSUHQG� FLQT� TXHVWLRQV� FOpV� SHUPHWWDQW�
DX[� UpSRQGDQWV� G¶LGHQWLILHU� GLIIpUHQWHV� FDWpJRULHV� GH�
WURXEOHV� GX� VRPPHLO� �LQVRPQLH�� K\SHUVRPQLH�� SDUD�
VRPQLH��WURXEOHV�GX�U\WKPH��VXU�OD�EDVH�G¶REVHUYDWLRQV�
FRPSRUWHPHQWDOHV� �DJLWDWLRQ� PRWULFH�� REVWUXFWLRQ� GHV�
YRLHV�DpULHQQHV��XOWUD-YLJLODQFH�DQ[LpWp���/¶DGPLQLVWUD�
WLRQ�GH�FH�TXHVWLRQQDLUH�QH�GHPDQGH�TXH�TXHOTXHV�PL�
QXWHV�GX�WHPSV�G¶DQDPQqVH��HW�XQ�V\VWqPH�GH�FRWDWLRQ�
LQGLTXHUD�DX�SURIHVVLRQQHO�V¶LO�GRLW�SRXUVXLYUH�O¶LQYHV�
WLJDWLRQ� �FI�� $QQH[H� $��� � &H� TXHVWLRQQDLUH� SHXW� rWUH�
WpOpFKDUJp�JUDWXLWHPHQW�VXU�OH�VLWH�,QWHUQHW�GH�O¶+{SLWDO�
HQ� VDQWp� PHQWDOH� 5LYLqUH-GHV-3UDLULHV� �KWWSV���
KUGS�TF�FD�IU�� 

'¶DXWUHV� TXHVWLRQQDLUHV� YDOLGpV� FKH]� O¶HQIDQW� HW�
VSpFLILTXHV� j�GLIIpUHQWV� DVSHFWV�GX� VRPPHLO� HW� GH� VHV�
WURXEOHV�SHXYHQW�pJDOHPHQW�rWUH�WURXYpV�GDQV�OD�UHYXH�
GH� OLWWpUDWXUH� GH� 6SUX\W� HW� *R]DO� �������� /HV� SULQFL�
SDX[�VRQW�OH�&KLOGUHQ�6OHHS�+DELW�4XHVWLRQQDLUH��SRXU�
OHV� KDELWXGHV� GH� VRPPHLO� �2ZHQV�� 6SLULWR�� 	�
0F*XLQQ�� ������� OH� 3HGLDWULF� 'D\WLPH� 6OHHSLQHVV�
6FDOH� SRXU� OD� VRPQROHQFH� GLXUQH� FKH]� OHV� HQIDQWV�
�'UDNH� HW� DO��� ������ HW� OH� &KLOGUHQ
V� &KURQR7\SH�
4XHVWLRQQDLUH�SRXU�OH�FKURQRW\SH�GHV�HQIDQWV��:HUQHU�
HW�DO����������'HV�WUDGXFWLRQV�IUDQoDLVHV�VRQW�SUpVHQWHV�

VXU�,QWHUQHW� 

/HV�SODLQWHV�GH�VRPPHLO�VHURQW�FRQVLGpUpHV�VLJQLIL�
FDWLYHV� ORUVTXH� O¶LQVDWLVIDFWLRQ� OLpH� j� OD� TXDOLWp� GX�
VRPPHLO� SHUGXUH� GHSXLV� SOXV� GH� WURLV� PRLV� GDQV� OH�
WHPSV�HW�TX¶XQH�DOWpUDWLRQ�VLJQLILFDWLYH�GX�IRQFWLRQQH�
PHQW�GH�O¶HQIDQW�HW�GH�VRQ�HQWRXUDJH�HQ�UpVXOWH��'60-
����������/H�QHXURSV\FKRORJXH�GHYUD�DSSURIRQGLU�VRQ�
LQYHVWLJDWLRQ� DX� PrPH� WLWUH� TX¶LO� OH� IDLW� HQ� FDV� GH�
SODLQWHV�SV\FKR-DIIHFWLYHV��/H�7DEOHDX����WLUp�GH�*RG�
ERXW���������pQXPqUH�OHV�VSKqUHV�j�H[SORUHU�SRXU�SRX�
YRLU� LGHQWLILHU� OHV� IDFWHXUV� DVVRFLpV� DX[� WURXEOHV� GX�
VRPPHLO�HW�RULHQWHU�VHV�UHFRPPDQGDWLRQV��1RWRQV�TXH�
SOXVLHXUV� GHV� TXHVWLRQV� GX� 7DEOHDX� �� IRQW� JpQpUDOH�
PHQW�SDUWLH�LQWpJUDQWH�GH�O¶DQDPQqVH�GX�QHXURSV\FKR�
ORJXH��3DU�DLOOHXUV��OH�QHXURSV\FKRORJXH�GRLW�FRQVLGp�
UHU�OHV�DVSHFWV�VRFLR-FXOWXUHOV�ORUV�GH�O¶pYDOXDWLRQ�GH�OD�
TXDOLWp�GX�VRPPHLO�HW�GHV�KDELWXGHV�OLpHV�DX�FRXFKHU��
(Q� HIIHW�� GHV� GLIIpUHQFHV� VRFLR-FXOWXUHOOHV� TXDQW� DX[�
SUDWLTXHV�OLpHV�DX�VRPPHLO�H[LVWHQW��S��H[���SDUWDJH�GX�
OLW��VLHVWHV�DX-GHOj�GH�VL[�DQV��HW�SHXYHQW�YHQLU�ELDLVHU�
OHV�LQWHUSUpWDWLRQV��-HQQL�	�2¶&RQQRU��������0LQGHOO��
6DGHK��:LHJDQG��+RZ��	�*RK�������� 

'DQV�O¶pYHQWXDOLWp�R��GHV�WURXEOHV�GX�VRPPHLO�LP�
SRUWDQWV�VRQW�UDSSRUWpV�HW�TXH�OHV�UpVXOWDWV�GH�O¶pYDOXD�
WLRQ�QHXURSV\FKRORJLTXH�VRQW�FRPSDWLEOHV�DYHF�OD�SUp�
VHQFH�G¶XQ�71'��LO�HVW�SRVVLEOH�GH�UHWHQLU�XQ�GLDJQRV�
WLF�SURYLVRLUH�GH�71'�HW�GH�GHPDQGHU�XQH�pYDOXDWLRQ�

7DEOHDX�� 

/¶HQWUHYXH�FOLQLTXH�GX�VRPPHLO��*RGERXW������� 

7KqPHV 4XHVWLRQV 

+LVWRLUH�PpGLFDOH�
JpQpUDOH�HW�GX�
VRPPHLO 

4XHOOH�HVW�OD�SODLQWH�SULQFLSDOH�j�SURSRV�GX�VRPPHLO " 

&RPPHQW�OH�SUREOqPH�D-W-LO�GpEXWp " 

'H�TXL�YLHQW�OD�SODLQWH " 

4XHOOHV�WHQWDWLYHV�RQW�pWp�IDLWHV�SRXU�UpJOHU�OH�SUREOqPH " 

+LVWRLUH�IDPLOLDOH�GHV�WURXEOHV�GX�VRPPHLO� 

4XHOOH�HVW�OD�VLWXDWLRQ�SUpVHQWH�GX�VRPPHLO��TXHOV�VRQW�OHV�IDFWHXUV�DJJUDYDQWV��DPpOLRUDQWV " 

4XHOOHV�HQ�VRQW�OHV�FRQVpTXHQFHV�GLXUQHV��SK\VLTXHV�HW�SV\FKRORJLTXHV� " 

0RXYHPHQWV�DX�FRXUV�GX�VRPPHLO��S��H[���6-65��DJLWDWLRQ��VRPQDPEXOLVPH�� 

5HVSLUDWLRQ�GLIILFLOH��SDU�OD�ERXFKH���URQIOHPHQW��DSQpHV� 

%LODQ�PpGLFDO���DOOHUJLHV�HW�LQWROpUDQFHV��UHIOX[��EU�OXUHV�G¶HVWRPDF�HW�DXWUHV�WURXEOHV�JDVWUR-
LQWHVWLQDX[��PLVH�j�MRXU�GH�OD�PpGLFDWLRQ�DFWXHOOH� 

 
(QYLURQQHPHQW�HW�
FRPSRUWHPHQW 

5RXWLQH�GH�ILQ�GH�MRXUQpH� 
'X�UHWRXU�GX�WUDYDLO�GH�O¶pFROH�DX�VRXSHU� 

/D�VRLUpH� 
/D�URXWLQH�GX�FRXFKHU� 

/RFDOLVDWLRQ�HW�DPpQDJHPHQW�GH�OD�FKDPEUH�j�FRXFKHU��GHVVLQ�VRPPDLUH�� 
7HPSpUDWXUH��EUXLW�GDQV�OD�FKDPEUH�j�FRXFKHU� 

8WLOLVDWLRQ�G¶pTXLSHPHQW�pOHFWURQLTXH� 
&KDPEUH�SDUWDJpH��DQLPDX[�GH�FRPSDJQLH� 
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HW�RX�XQH�LQWHUYHQWLRQ�SRXU�WUDLWHU�OHV�WURXEOHV�GX�VRP�
PHLO�UHOHYpV��/H�GLDJQRVWLF�GH�71'�SRXUUD�rWUH�UppYD�
OXp� XOWpULHXUHPHQW� j� OD� SULVH� HQ� FKDUJH� GX� WURXEOH� GX�
VRPPHLO��FI��$QQH[H�$��9LJQHWWH�FOLQLTXH���� 

¬�TXL�VH�UpIpUHU"� 

6L� OHV� GLIILFXOWpV� GH� VRPPHLO� REVHUYpHV� VHPEOHQW�
UHOLpHV�j�GHV�SUREOqPHV�PpGLFDX[��S��H[���UHIOX[��DOOHU�
JLHV���j�GHV�HIIHWV�VHFRQGDLUHV�OLpV�j�OD�SULVH�GH�PpGL�
FDPHQWV��RX�HQFRUH�j�XQ�URQIOHPHQW�LPSRUWDQW�UDSSRU�
Wp�� XQH� LQYHVWLJDWLRQ� PpGLFDOH� HVW� QpFHVVDLUH�� ,O� IDXW�
H[SOLTXHU� DX[�SDUHQWV�TXH� OD�SRVH�GX�GLDJQRVWLF�G¶XQ�
WURXEOH� GX� VRPPHLO� G¶RULJLQH� SULPDLUH� QpFHVVLWH� SDU�
IRLV� GHV� PHVXUHV� REMHFWLYHV� SRXU� YDOLGHU� OHV� SODLQWHV�
UDSSRUWpHV��8Q�HQUHJLVWUHPHQW�SRO\VRPQRJUDSKLTXH�GH�
OD�QXLW�GX�VRPPHLO�VHUD�DORUV�GHPDQGp�HQ�FDV�GH�VXVSL�
FLRQ�G¶XQ�V\QGURPH�G¶DSQpH�GX�VRPPHLO��GH�QDUFROHS�
VLH� RX� HQFRUH� G¶XQ� V\QGURPH� GHV� MDPEHV� VDQV� UHSRV��
'H�SOXV��XQH�SULVH�HQ�FKDUJH�SKDUPDFRORJLTXH�HVW�VRX�
YHQW�QpFHVVDLUH�SRXU�FHV�FRQGLWLRQV� 

6L� OHV� GLIILFXOWpV� GH� VRPPHLO� VHPEOHQW� rWUH� DVVR�
FLpHV� j� GH� PDXYDLVHV� KDELWXGHV� GH� VRPPHLO� �S�� H[���
KRUDLUHV� LUUpJXOLHUV� GH� VRPPHLO� HW� SULYDWLRQ� GH� VRP�
PHLO�� RX� VHFRQGDLUHV�j�GH� O¶DQ[LpWp� �S�� H[��� DQJRLVVHV�
DX�PRPHQW� GX� FRXFKHU��� XQH� UpIpUHQFH� j� XQ� SV\FKR�
ORJXH�VSpFLDOLVp�HVW�j�SULRULVHU��(Q�HIIHW��OHV�DPpQDJH�
PHQWV�SURSRVpV�SRXU�DPpOLRUHU� OD�TXDOLWp�GX�VRPPHLO�
SHXYHQW�FUpHU�GX�VWUHVV�FKH]�OHV�HQIDQWV�SRUWHXUV�G¶XQ�
GLDJQRVWLF�GH�71'�HW�LO�HVW�SUpIpUDEOH�TXH�O¶LQWHUYHQ�
WLRQ� VRLW� IDLWH� SDU� XQ� SV\FKRORJXH� FOLQLFLHQ� RX� WRXW�
DXWUH� SURIHVVLRQQHO� GH� OD� VDQWp� H[SpULPHQWp�� DILQ� GH�
GRQQHU�OH�VXSSRUW�QpFHVVDLUH�SHQGDQW�OHV�VHPDLQHV�TXH�
GXUHUD�OH�WUDLWHPHQW� 

/H�QHXURSV\FKRORJXH�SRXUUD�WRXW�GH�PrPH�LQWHUYH�
QLU�HW�SURSRVHU�GHV�UHFRPPDQGDWLRQV�SULPDLUHV�VXU�OHV�
ERQQHV�KDELWXGHV�GH�VRPPHLO� 

5HFRPPDQGDWLRQV�SRXU�OH�VRPPHLO� 

/¶DSSURFKH� FRPSRUWHPHQWDOH� HVW� XQH� VWUDWpJLH� GH�
FKRL[�DILQ�GH�WUDLWHU� OHV�SUREOqPHV�GH�VRPPHLO��=KRX�
	� 2ZHQV�� ������� /HV� SULQFLSDX[� REMHFWLIV� GH� FHWWH�
LQWHUYHQWLRQ� VRQW� GH� IDYRULVHU� XQH� ERQQH� K\JLqQH� GH�
VRPPHLO�SHUPHWWDQW�G¶DXJPHQWHU� OH�FRQWUDVWH�HQWUH� OH�
MRXU� HW� OD� QXLW�� G¶pOLPLQHU� OHV� KDELWXGHV� QpIDVWHV� DX�
VRPPHLO��GH�UpGXLUH�O¶DFWLYDWLRQ�FRJQLWLYH�HW�SK\VLROR�
JLTXH�ORUV�GX�FRXFKHU�HW�GH�FRUULJHU�OHV�FUR\DQFHV�HU�
URQpHV� VXU� OH� VRPPHLO� �=KRX�	�2ZHQV���������/¶DS�
SURFKH� FRPSRUWHPHQWDOH� SHXW� rWUH� HPSOR\pH� FKH]�
O¶HQIDQW� DX� GpYHORSSHPHQW� W\SLTXH�� PDLV� DXVVL� rWUH�
DGDSWpH� DX[� HQMHX[� HW� DX[� EHVRLQV� UHQFRQWUpV� SDU� OHV�
HQIDQWV� DWWHLQWV�GH�71'� �%pULDXOW� HW� DO��� ������ -DQ� HW�
DO��� ������� &KH]� OHV� HQIDQWV� SUpVHQWDQW� XQ� 71'�� OHV�
UHFRPPDQGDWLRQV�SURSRVpHV�YRQW�FLEOHU�QRWDPPHQW�OD�
SUpVHQFH� G¶XQH� ULJLGLWp� ORUV� GHV� WUDQVLWLRQV� YHLOOH-
VRPPHLO�� G¶XQH� DJLWDWLRQ� HW� G¶XQH� LPSXOVLYLWp� SHUWXU�

EDQW� OD� GpWHFWLRQ� GHV� VLJQDX[� LQGLTXDQW� OD� YHQXH� GX�
FRXFKHU� HW� GHV� DVVRFLDWLRQV� DX� VRPPHLO� LQDGpTXDWHV�
�S��H[���EHVRLQ�GX�EUXLW�GH�OD�WpOpYLVLRQ�SRXU�GRUPLU�� 

/HV�SHUVRQQHV�LQWpUHVVpHV�WURXYHURQW�GH�O¶LQIRUPD�
WLRQ�VXSSOpPHQWDLUH�VXU�OD�URXWLQH�GX�VRLU��O¶HQYLURQQH�
PHQW�GH�OD�FKDPEUH�j�FRXFKHU�HW�OHV�VWUDWpJLHV�G¶LQWHU�
YHQWLRQV� GDQV� *RGERXW� HW� DO�� �������� *UXEHU� ��������
0DUWHOOR��������DLQVL�TXH�0DUWHOOR�HW�*RGERXW�������� 

$JHQGD�GH�VRPPHLO� 

/D� PHLOOHXUH� IDoRQ� GH� GpWHUPLQHU� OHV� SUpIpUHQFHV�
GH�VRPPHLO�G¶XQ�HQIDQW�RX�G¶XQ�DGXOWH�HVW�G¶XWLOLVHU�XQ�
MRXUQDO�GH�VRPPHLO�GRQW�SOXVLHXUV�PRGqOHV�VRQW�GLVSR�
QLEOHV� VXU� ,QWHUQHW�� ,O� IDXW� UHPSOLU� OH� MRXUQDO� WRXV� OHV�
MRXUV��OH�PDWLQ��SHQGDQW�DX�PRLQV�GHX[�VHPDLQHV�DYHF�
DX�PRLQV� GHX[� ILQV� GH� VHPDLQH�� FDU� OHV� KDELWXGHV� GH�
VRPPHLO� SHXYHQW� YDULHU� G¶XQH� MRXUQpH� j� O¶DXWUH� HW� QH�
VRQW�VRXYHQW�SDV�OHV�PrPHV�OD�VHPDLQH�HW�OD�ILQ�GH�VH�
PDLQH�� ,O� IDXW� UHPSOLU� OH� MRXUQDO� FKDTXH� PDWLQ� VDQV�
DWWHQGUH� DX� OHQGHPDLQ�� FDU� RQ� RXEOLH� IDFLOHPHQW� FHU�
WDLQV�GpWDLOV��8QH�IRLV�UHPSOL��FH�MRXUQDO�PHWWUD�HQ�pYL�
GHQFH�O¶RUJDQLVDWLRQ�GX�VRPPHLO�G¶XQH�QXLW�j�O¶DXWUH�HW�
G¶XQH�VHPDLQH�j�O¶DXWUH��2Q�SRXUUD�SHXW-rWUH�FRQFOXUH�
VXU�OHV�FRQGLWLRQV�TXL�DFFRPSDJQHQW� OHV�PHLOOHXUHV�HW�
OHV�PRLQV�ERQQHV�QXLWV� 

5RXWLQH� 

/¶LQVWDXUDWLRQ�G¶XQH�URXWLQH�VWDEOH�HW�SUpYLVLEOH�HVW�
XQ� LQFRQWRXUQDEOH� SRXU� UHPpGLHU� DX[� GLIILFXOWpV� GH�
VRPPHLO�� /D� URXWLQH� GRLW� YLVHU� j� DXJPHQWHU� OH� FRQ�
WUDVWH�HQWUH�OH�MRXU�HW� OD�QXLW��$LQVL�� LO�IDXW�UpDOLVHU�OHV�
DFWLYLWpV�SOXV�VWLPXODQWHV�HQ�GpEXW�GH�VRLUpH��SXLV�WHU�
PLQHU�DYHF�OHV�DFWLYLWpV�SOXV�FDOPHV��,O�IDXW�pYLWHU�G¶HI�
IHFWXHU� GHV� DFWLYLWpV� LQWHQVHV�� FRPPH� GX� VSRUW�� DX�
PRLQV����PLQXWHV�DYDQW�G¶DOOHU�DX�OLW��'H�SOXV�� LO�IDXW�
pYLWHU�OD�FRQVRPPDWLRQ�GH�VWLPXODQWV��S��H[���FDIpLQH��
PpGLFDPHQWV� HW� GURJXHV��HW� G¶DOLPHQWV� ORXUGV�HQ� VRL�
UpH�� FDU� FHX[-FL� SHUWXUEHQW� O¶KRUORJH� FLUFDGLHQQH��
&RPPH� OD� URXWLQH� GRLW� rWUH� VWDEOH�� LO� HVW� QpFHVVDLUH�
G¶pWDEOLU�GHV�KHXUHV�IL[HV�GH�OHYHU�HW�GH�FRXFKHU��DYHF�
XQ� pFDUW� G¶DX�PD[LPXP� ���PLQXWHV� HQWUH� O¶KHXUH� GH�
UpYHLO� GHV�PDWLQV� GH� VHPDLQH� HW� GHV�PDWLQV�GH� ILQ� GH�
VHPDLQH� 

/¶H[SRVLWLRQ�DX[�pFUDQV�PRLQV�GH����PLQXWHV�DYDQW�
G¶DOOHU�DX�OLW�SHXW�SHUWXUEHU�OH�VRPPHLO��1RQ�VHXOHPHQW�
OHV� pFUDQV� JpQqUHQW� XQH� OXPLqUH� EOHXH� TXL� LQKLEH� OD�
VpFUpWLRQ� GH� OD�PpODWRQLQH�� PDLV� OH� FRQWHQX� YLVLRQQp�
SHXW� pJDOHPHQW� rWUH� VWLPXODQW� HW� LQWHUIpUHU� DYHF� O¶HQ�
GRUPLVVHPHQW� 

/HV� VRLQV� G¶K\JLqQH� GHYUDLHQW� rWUH� HIIHFWXpV� MXVWH�
DYDQW� OH� FRXFKHU��$LQVL�� OH� EDLQ� RX� OD�GRXFKH� GHYUDLW�
rWUH�SULV�HQ�GHUQLHU��MXVWH�DYDQW�G¶DOOHU�GDQV�OD�FKDPEUH�
j� FRXFKHU�� GDQV� XQH� DWPRVSKqUH� FDOPH�� /HV� OXPLqUHV�
SHXYHQW� rWUH� WDPLVpHV� HW� O¶HQIDQW�QH�GHYUDLW� SDV� DYRLU�



�� 

 

(/-.+$7,%��%28/(7-&5$,*��*$*121��	�*2'%287 

SOXV�TX¶XQ�RX�GHX[�MRXHWV�GDQV�OH�EDLQ��/H�EDLQ�RX�OD�
GRXFKH�HQWUDvQHQW�XQH�GLPLQXWLRQ�GH�OD�WHPSpUDWXUH�GX�
FRUSV�HW�GH�OD�SUHVVLRQ�DUWpULHOOH��FH�TXL�SURFXUH�GH�OD�
GpWHQWH�HW�SUpSDUH�OH�FRUSV�DX�VRPPHLO� 

2Q� UHFRPPDQGH� GH� OLPLWHU� OHV� pFKDQJHV� YHUEDX[��
PrPH�DJUpDEOHV��DYHF�O¶HQIDQW�RX�O¶DGROHVFHQW�GDQV�OHV�
���PLQXWHV�SUpFpGDQW�O¶KHXUH�G¶DOOHU�DX�OLW��SRXU�QH�SDV�
VWLPXOHU�OH�FHUYHDX�DYHF�GX�PDWpULHO�DVVRFLp�j�OD�MRXU�
QpH��/HV�LQWHUDFWLRQV�YHUEDOHV�GRLYHQW�GRQF�VH�OLPLWHU�j�
GH� O¶pFKDQJH�G¶LQIRUPDWLRQ�IDFWXHOOH�HW� LO�QH�IDXW�VXU�
WRXW�SDV�SODQLILHU�OHV�DFWLYLWpV�GX�OHQGHPDLQ� 

(QYLURQQHPHQW 

'HV� DMXVWHPHQWV� SHXYHQW� rWUH� UpDOLVpV�GDQV� O¶HQYL�
URQQHPHQW�GH� OD�FKDPEUH�j� FRXFKHU� DILQ�GH� IDYRULVHU�
XQ� VRPPHLO� GH� ERQQH� TXDOLWp��/D� FKDPEUH� j� FRXFKHU�
GH� O¶HQIDQW� RX� GH� O¶DGROHVFHQW� LQVRPQLDTXH� GRLW� rWUH�
UpVHUYpH� DX� VRPPHLO� RX� SRXU� VH� VRLJQHU� ORUV� G¶XQH�
PDODGLH�� (OOH� GRLW� rWUH� GpSRXUYXH� G¶REMHWV� DVVRFLpV�
DX[�DFWLYLWpV�VWLPXODQWHV�GLXUQHV��FRPPH�XQ�WpOpYLVHXU�
RX�XQ�RUGLQDWHXU��'DQV� OH�FDV�R��GH� WHOV�pTXLSHPHQWV�
GRLYHQW�V¶\�WURXYHU�SDUFH�TXH�O¶HQIDQW�RX�O¶DGROHVFHQW�
GRLW��SDU�H[HPSOH��\�IDLUH�VHV�GHYRLUV��OD�URXWLQH�LQFOX�
UD�GH�UDQJHU�RX�GH�UHFRXYULU�FHV�pOpPHQWV�G¶XQH�KRXVVH�
GH�VRQ�FKRL[� 

9RLFL�G¶DXWUHV�UHFRPPDQGDWLRQV�SRXU�O¶HQYLURQQH�
PHQW � 

��� /D� FKDPEUH� j� FRXFKHU� GRLW� rWUH� SDUIDLWHPHQW�
VRPEUH�� 6L� O¶HQIDQW� QH� WROqUH� SDV� ELHQ� O¶REVFXULWp��
XQH�YHLOOHXVH�G¶DX�SOXV����ZDWWV�SHXW�rWUH�LQVWDOOpH�
HQ� pYLWDQW� OD� OXPLqUH� EOHXH� �TXL� LQKLEH� OD�PpODWR�
QLQH��HW�O¶pFODLUDJH�GLUHFW�GX�YLVDJH� 

��� /D� WHPSpUDWXUH� GH� OD� FKDPEUH� GHYUDLW� rWUH�
IUDvFKH�� HQYLURQ� ��� �&�� HW� OH� WDX[� G¶KXPLGLWp� GH�
YUDLW�rWUH�HQWUH������HW������ 

���6L�SRVVLEOH��OH�OLW�VHUD�LQVWDOOp�HQ�FRLQ��VXU�OH�ORQJ�
G¶XQ� PXU� RX� ERUGp� GH� FRXVVLQV� GH� FRUSV�� FH� TXL�
UHSUpVHQWH�XQ�FRQWDFW�SK\VLTXH�UDVVXUDQW� 

��� /¶XWLOLVDWLRQ� G¶XQH� FRXYHUWXUH� ORXUGH� FRPPH�
XQH� FDWDORJQH� SHXW� rWUH� XWLOH�� FDU� VRQ� SRLGV� RIIUH�
XQH�VHQVDWLRQ�HQYHORSSDQWH�HW�XQ�FRQWDFW�UDVVXUDQW��
HW�FDOPH�O¶DJLWDWLRQ�QRFWXUQH� 

���/HV�DQLPDX[�GH�FRPSDJQLH�QH�GHYUDLHQW�SDV�rWUH�
SHUPLV� GDQV� OD� FKDPEUH� j� FRXFKHU�� FDU� LOV� SHUWXU�
EHQW� OH� VRPPHLO�� j� PRLQV� TX¶LO� QH� V¶DJLVVH� G¶XQ�
FKLHQ�G¶DVVLVWDQFH�GUHVVp�HQ�FRQVpTXHQFH� 

$Q[LpWp�ORUV�GX�FRXFKHU� 

6L� O¶HQIDQW�RX� O¶DGROHVFHQW� HVW�DQ[LHX[�HW� SUpVHQWH�
GHV�GLIILFXOWpV�j�V¶HQGRUPLU�RX�j�UHVWHU�HQGRUPL��LO�IDXW�
pYLWHU�TX¶XQ�UpYHLOOH-PDWLQ�VRLW�YLVLEOH��FDU�LO�SHXW�DXJ�

PHQWHU� O¶DQ[LpWp� HW� OHV� V\PSW{PHV� G¶LQVRPQLH�� 'H�
SOXV�� XQ� EUXLW� GH� IRQG� UpGXLUD� OH� GpUDQJHPHQW� FDXVp�
SDU�OHV�EUXLWV�H[WpULHXUV��8QH�PXVLTXH�GRXFH��GHV�VRQV�
GH�OD�QDWXUH�RX�XQ�YHQWLODWHXU�VXU�SLHG�RX�GH�WDEOH�SHX�
YHQW�rWUH�XWLOLVpV� 

'¶DXWUHV�LQWHUYHQWLRQV�FRPSRUWHPHQWDOHV�SOXV�VSp�
FLILTXHV�H[LVWHQW�� WHOOHV�TXH�VRUWLU�GX� OLW�DSUqV�SOXV�GH�
���PLQXWHV�VDQV�GRUPLU��OH�VHYUDJH�GH�OD�SUpVHQFH�SD�
UHQWDOH� SRXU� O¶HQGRUPLVVHPHQW� HW� OH� SDUWDJH� GX� OLW��
&HOOHV-FL� UHTXLqUHQW� WRXWHIRLV� OH� VXSSRUW�G¶XQ�SV\FKR�
ORJXH�FOLQLFLHQ�RX�WRXW�DXWUH�SURIHVVLRQQHO�GH�OD�VDQWp�
H[SpULPHQWp� 

(IILFDFLWp�GHV�WUDLWHPHQWV�FRPSRUWHPHQWDX[� 

/¶HIILFDFLWp�GHV�WUDLWHPHQWV�FRPSRUWHPHQWDX[�SRXU�
OHV� WURXEOHV� GX� VRPPHLO� D� pWp� FODLUHPHQW� GpPRQWUpH��
3OXVLHXUV�pWXGHV�RQW�PLV�HQ�pYLGHQFH�TXH�OHV�LQWHUYHQ�
WLRQV�FRPSRUWHPHQWDOHV�VRQW�OHV�SOXV�HIILFDFHV�GDQV�OH�
WUDLWHPHQW�GH�OD�UpVLVWDQFH�DX�FRXFKHU��GHV�UpYHLOV�QRF�
WXUQHV� IUpTXHQWV�� GHV� WURXEOHV� GX� U\WKPH� FLUFDGLHQ� HW�
GHV� SDUDVRPQLHV� �+HXVVOHU�� ������ +REDQ�� �������
'¶DLOOHXUV�� 0LQGHOO� HW� 2ZHQV� ������� VXJJqUHQW� TXH�
O¶DSSURFKH� FRPSRUWHPHQWDOH� HVW� SOXV� HIILFDFH� TXH�
O¶DSSURFKH� SKDUPDFRORJLTXH� j� ORQJ� WHUPH�� 8Q� HQ�
VHPEOH� GH� IDFWHXUV� GRLW� rWUH� SUpVHQW� SRXU� PD[LPLVHU�
O¶HIILFDFLWp� GH� FHV� WUDLWHPHQWV��'¶DERUG�� LO� HVW� LPSRU�
WDQW�G¶LQFOXUH� O¶HQIDQW�RX�O¶DGROHVFHQW�GDQV� OH�SURFHV�
VXV� GH� PRGLILFDWLRQ� GH� OD� URXWLQH� HW� GH� O¶HQYLURQQH�
PHQW�RX�GDQV�OHV�LQWHUYHQWLRQV��$LQVL��LO�V¶DSSURSULHUD�
OD�GpPDUFKH�HW�VHUD�SOXV�VXVFHSWLEOH�G¶\�SDUWLFLSHU�DF�
WLYHPHQW�� ,O� D� DXVVL� pWp� PRQWUp� TXH� OHV� WUDLWHPHQWV�
FRPSRUWHPHQWDX[� FKH]� OHV� MHXQHV� VRQW� SOXV� HIILFDFHV�
ORUVTX¶LOV� VRQW�FRPELQpV�DYHF� O¶pGXFDWLRQ�GHV�SDUHQWV�
VXU� OD� SUpYHQWLRQ� GHV� WURXEOHV� GX� VRPPHLO� �+REDQ��
������ 

&RQFOXVLRQ� 

/¶REMHFWLI�SULQFLSDO�GH�FHW�DUWLFOH�pWDLW�GH�VHQVLELOL�
VHU�OH�QHXURSV\FKRORJXH�DX[�WURXEOHV�GX�VRPPHLO�IUp�
TXHPPHQW� UHQFRQWUpV� GDQV� OD� SRSXODWLRQ� SpGLDWULTXH�
DWWHLQWH�GH�71'��,O�YLVDLW�pJDOHPHQW�j�GRQQHU�GHV�RX�
WLOV�DX�QHXURSV\FKRORJXH�SRXU�OXL�SHUPHWWUH�GH�SURFp�
GHU�j� O¶pYDOXDWLRQ�EUqYH�GX�VRPPHLO�GDQV� OH�FDGUH�GH�
O¶pYDOXDWLRQ� QHXURSV\FKRORJLTXH� HW� G¶pPHWWUH� GHV� UH�
FRPPDQGDWLRQV� VLPSOHV� SHUPHWWDQW� GH� IDYRULVHU� XQ�
VRPPHLO�GH�TXDOLWp��(IIHFWLYHPHQW��FRPPH�OD�SRSXOD�
WLRQ�DWWHLQWH�GH�71'�HVW�VXVFHSWLEOH�G¶rWUH�pYDOXpH�SDU�
XQ�QHXURSV\FKRORJXH��OH�FRQWH[WH�GH�O¶pYDOXDWLRQ�QHX�
URSV\FKRORJLTXH� HVW� LGpDO� SRXU� GpSLVWHU� G¶pYHQWXHOOHV�
GLIILFXOWpV�GH�VRPPHLO�HW�UHFRPPDQGHU�XQH�pYDOXDWLRQ�
IRUPHOOH� HQ� FOLQLTXH� GH� VRPPHLO� ORUVTXH� QpFHVVDLUH��
/HV� WURXEOHV�GX�VRPPHLO�HQWUDvQHQW�GHV�UpSHUFXVVLRQV�
QpIDVWHV� VXU� OH� IRQFWLRQQHPHQW�GLXUQH� HQ� FRQWULEXDQW��
SDU� H[HPSOH�� j� DXJPHQWHU� OHV� V\PSW{PHV� GX� 71'��
0DLV�HQFRUH��OHV�WURXEOHV�GX�VRPPHLO�FKH]�O¶HQIDQW�HW�



�� 

 

7528%/(6�'8�6200(,/�&+(=�/¶(1)$17�(7�/¶$'2/(6&(17 

O¶DGROHVFHQW�ULVTXHQW�GH�VH�FKURQLFLVHU�V¶LOV�QH�VRQW�SDV�
SULV� HQ� FKDUJH�� $LQVL�� XQH� GpWHFWLRQ� SUpFRFH� GHV�
WURXEOHV�GX�VRPPHLO�FKH]�O¶HQIDQW�HW�O¶DGROHVFHQW�VRXI�
IUDQW�GH�71'�SHUPHWWUD�G¶LQVWDXUHU�XQ�WUDLWHPHQW�UDSL�
GHPHQW�HW�DLQVL��G¶pYLWHU�OH�GpYHORSSHPHQW�GH�GLIILFXO�
WpV�VLJQLILFDWLYHV�j�ORQJ�WHUPH��(QILQ��OH�QHXURSV\FKR�
ORJXH�QH�GRLW�SDV�KpVLWHU�j�SURFpGHU�j�O¶pYDOXDWLRQ�FR�
JQLWLYH� PrPH� V¶LO� VXVSHFWH� XQ� WURXEOH� GX� VRPPHLO��
SXLVTXH�FH�GHUQLHU�Q¶H[FOXW�SDV�OD�SRVVLELOLWp�TX¶LO�\�DLW�
pJDOHPHQW�XQ�71'��/¶pYDOXDWLRQ�QHXURSV\FKRORJLTXH�
SHUPHWWUD�GH�GRFXPHQWHU�OH�IRQFWLRQQHPHQW�GLXUQH�GH�
O¶HQIDQW�HW�SRXUUD�IDFLOLWHU�OD�SULVH�GH�GpFLVLRQ�GHV�SUR�
IHVVLRQQHOV�TXL�VHURQW�pYHQWXHOOHPHQW�FRQVXOWpV� 

5pIpUHQFHV 

$ODYL��=��	�&DOOHMD��1��*�� ��������8QGHUVWDQGLQJ� WKH�
XVH� RI� SV\FKRWURSLF�PHGLFDWLRQV� LQ� WKH� FKLOG�ZHO�
IDUH� V\VWHP�� &DXVHV�� FRQVHTXHQFHV�� DQG� SURSRVHG�
VROXWLRQV�� &KLOG� :HOIDUH�� ���� ��-���� 5HSpUp� j�
KWWSV���ZHE�D�HEVFRKRVW�FRP 

$OIDQR��&��$���3LQD��$��$���=HUU��$��$���	�9LOODOWD�� ,��
.����������3UH-VOHHS�DURXVDO�DQG�VOHHS�SUREOHPV�RI�
DQ[LHW\-GLVRUGHUHG�\RXWK��&KLOG�3V\FKLDWU\�+XPDQ�
'HYHORSPHQW���������-�����KWWSV���GRL�RUJ���������
V�����-���-����-�� 

$PHLV�� 6�� +��� /HUFK�� -�� 3��� 7D\ORU�� 0�� -��� /HH�� :���
9LYLDQR�� -�� '��� 3LSLWRQH�� -��� �� �� �� $QDJQRVWRX�� (��
�������� $� GLIIXVLRQ� WHQVRU� LPDJLQJ� VWXG\� LQ� FKLO�
GUHQ� ZLWK� $'+'�� $XWLVP� 6SHFWUXP� 'LVRUGHU��
2&'�� DQG� PDWFKHG� FRQWUROV�� 'LVWLQFW� DQG� QRQ-
GLVWLQFW� ZKLWH� PDWWHU� GLVUXSWLRQ� DQG� GLPHQVLRQDO�
EUDLQ-EHKDYLRU� UHODWLRQVKLSV�� $PHULFDQ� -RXUQDO� RI�
3V\FKLDWU\�����������-������KWWSV���GRL�RUJ������� 

 ��DSSL�DMS��������������� 
$PHULFDQ�$FDGHP\�RI�6OHHS�0HGLFLQH����������,QWHU�

QDWLRQDO� FODVVLILFDWLRQ� RI� VOHHS� GLVRUGHU� ��H� HG����
'DULHQ��,/��$PHULFDQ�$FDGHP\�RI�6OHHS�0HGLFLQH��� 

$PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ����������'LDJQRVWLF�
DQG�VWDWLVWLFDO�PDQXDO�RI�PHQWDO�GLVRUGHUV���H�HG����
:DVKLQJWRQ�� '&�� $PHULFDQ� 3V\FKLDWULF� $VVRFLD�
WLRQ�� 

%DJOLRQL��&���1DQRYVND��6���5HJHQ��:���6SLHJHOKDOGHU��
.���)HLJH��%���1LVVHQ��&������� ��5LHPDQQ��'����������
6OHHS� DQG� PHQWDO� GLVRUGHUV�� $� PHWD-DQDO\VLV� RI�
SRO\VRPQRJUDSKLF� UHVHDUFK�� 3V\FKRORJLFDO� %XOOH�
WLQ������������KWWSV���GRL�RUJ���������EXO�������� 

%HHEH��'��:����������&RJQLWLYH��EHKDYLRUDO��DQG�IXQF�
WLRQDO�FRQVHTXHQFHV�RI�LQDGHTXDWH�VOHHS�LQ�FKLOGUHQ�
DQG� DGROHVFHQWV�� 3HGLDWULF� &OLQLFV�� ���� ���-�����
KWWSV���GRL�RUJ���������M�SFO������������� 

%HUJ��$��7���&DSODQ��5���	�+HVGRUIIHU��'��&�� ��������
3V\FKLDWULF� DQG� QHXURGHYHORSPHQWDO� GLVRUGHUV� LQ�
FKLOGKRRG-RQVHW� HSLOHSV\�� (SLOHSV\� DQG� %HKDYLRU��
�������-�����KWWSV���GRL�RUJ���������M�\HEHK������� 

 ������ 
%pULDXOW��0���7XUJHRQ��/���/DEURVVH��0���%HUWKLDXPH��

&���9HUUHDXOW��0���%HUWKLDXPH��&���	�*RGERXW��5��

��������&RPRUELGLW\� RI�$'+'�DQG� DQ[LHW\� GLVRU�
GHUV� LQ� VFKRRO-DJH� FKLOGUHQ�� LPSDFW� RQ� VOHHS� DQG�
UHVSRQVH�WR�D�FRJQLWLYH-EHKDYLRUDO�WUHDWPHQW��-RXU�
QDO� RI� $WWHQWLRQ� 'LVRUGHUV�� ���� ���-����� KWWSV���
GRL�RUJ�������������������������� 

%OXQGHQ�� 6���+REDQ��7�� )���	�&KHUYLQ��5��'�� ��������
6OHHSLQHVV� LQ� FKLOGUHQ�� 6OHHS�0HGLFLQH� &OLQLFV�� ���
���-�����KWWSV���GRL�RUJ���������M�MVPF��������� 

 ���� 
%|KPHU�� &��� .OLQNHQEHUJ-.QRO�� (��� 1LH]HQ-GH� %RHU��

0��� 	� 0HXZLVVHQ�� 6�� �������� *DVWURHVRSKDJHDO�
UHIOX[�GLVHDVH�LQ�LQWHOOHFWXDOO\�GLVDEOHG�LQGLYLGXDOV��
+RZ� RIWHQ�� KRZ� VHULRXV�� KRZ� PDQDJHDEOH"� 7KH�
$PHULFDQ� -RXUQDO� RI� *DVWURHQWHURORJ\�� ����
����-������KWWSV���GRL�RUJ���������M�����-������� 

 ���������[� 
%RUQ�� -��	�:LOKHOP�� ,�� �������� 6\VWHP� FRQVROLGDWLRQ�

RI�PHPRU\� GXULQJ� VOHHS��3V\FKRORJLFDO� 5HVHDUFK��
�������-�����KWWSV���GRL�RUJ�������������������� 

 �������� 
%URZQ��5��(���%DVKHHU��5���0F.HQQD��-��7���6WUHFNHU��

5��(���	�0F&DUOH\��5��:����������&RQWURO�RI�VOHHS�
DQG�ZDNHIXOQHVV��3K\VLRORJLFDO�5HYLHZV����������-
������KWWSV���GRL�RUJ����������SK\VUHY������������ 

&DUVNDGRQ��0��$��	�'HPHQW��:��&�� ��������1RUPDO�
KXPDQ�VOHHS��$Q�RYHUYLHZ��3ULQFLSOHV�DQG�3UDFWLFH�
RI� 6OHHS� 0HGLFLQH�� ��� ��-���� 5HSpUp� j� KWWSV���
DSV\FKRVHUYHU�SV\FK�DUL]RQD�HGX 

&KDOODPHO�� 0�� 	� )UDQFR�� 3�� �������� /H� VRPPHLO� GH�
O
HQIDQW�� ,VV\-OHV-0RXOLQHDX[�� )UDQFH�� (OVHYLHU�
0DVVRQ� 

'HZDOG��-��)���0HLMHU��$��0���2RUW��)��-���.HUNKRI��*��
$���	�%|JHOV��6��0����������7KH�LQIOXHQFH�RI�VOHHS�
TXDOLW\�� VOHHS� GXUDWLRQ� DQG� VOHHSLQHVV� RQ� VFKRRO�
SHUIRUPDQFH� LQ� FKLOGUHQ� DQG� DGROHVFHQWV��$�PHWD-
DQDO\WLF� UHYLHZ��6OHHS�0HGLFLQH�5HYLHZV���������-
�����KWWSV���GRL�RUJ���������M�VPUY������������� 

'LHNHOPDQQ��6��	�%RUQ��-����������7KH�PHPRU\�IXQF�
WLRQ� RI� VOHHS�� 1DWXUH� 5HYLHZV� 1HXURVFLHQFH�� ����
���-�����KWWSV���GRL�RUJ���������QUQ����� 

'LRQQH�� *��� 7RXFKHWWH�� (��� )RUJHW-'XERLV�� 1��� 3HWLW��
'���7UHPEOD\��5��(���0RQWSODLVLU��-��<���	�%RLYLQ��
0�� �������� $VVRFLDWLRQV� EHWZHHQ� VOHHS-ZDNH� FRQ�
VROLGDWLRQ� DQG� ODQJXDJH� GHYHORSPHQW� LQ� HDUO\�
FKLOGKRRG�� $� ORQJLWXGLQDO� WZLQ� VWXG\�� 6OHHS�� ����
���-�����KWWSV���GRL�RUJ���������6/((3������ 

'UDNH��&���1LFNHO��&���%XUGXYDOL��(���5RWK��7���-HIIHU�
VRQ��&���	�%DGLD��3����������7KH�SHGLDWULF�GD\WLPH�
VOHHSLQHVV� VFDOH� �3'66��� 6OHHS� KDELWV� DQG� VFKRRO�
RXWFRPHV� LQ� PLGGOH-VFKRRO� FKLOGUHQ�� 6OHHS�� ����
���-�����KWWSV���GRL�RUJ���������VOHHS���������� 

'XPRQW�� 0�� �������� 5\WKPHV� FLUFDGLHQV� HW� F\FOH�
YHLOOH-VRPPHLO�� 'DQV� *�� /DEUHFTXH� 	� 0�� 6LURLV-
/DEUHFTXH� �GLU���� &KURQRSKDUPDFRORJLH�� 5\WKPHV�
ELRORJLTXHV� HW� DGPLQLVWUDWLRQ� GHV� PpGLFDPHQWV��
�SS����-�����0RQWUpDO��4XpEHF��3UHVVHV�GH�O
8QLYHU�
VLWp�GH�0RQWUpDO� 
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)DOORQH��*���$FHER��&���6HLIHU��5���	�&DUVNDGRQ��0��$��
��������([SHULPHQWDO�UHVWULFWLRQ�RI�VOHHS�RSSRUWXQL�
W\�LQ�FKLOGUHQ��(IIHFWV�RQ�WHDFKHU�UDWLQJV��6OHHS������
����-�����KWWSV���GRL�RUJ���������VOHHS��������
���� 

*KRVK��'���5DMDQ��3��9���'DV��'���'DWWD��3���5RWKQHU��
$�� '��� 	� (UHQEHUJ�� *�� �������� 6OHHS� GLVRUGHUV� LQ�
FKLOGUHQ�ZLWK�7RXUHWWH�V\QGURPH��3HGLDWULF�QHXUR-
ORJ\�� ���� ��-���� KWWSV���GRL�RUJ���������
M�SHGLDWUQHXURO������������� 

*RGERXW�� 5�� �������� /H� GpYHORSSHPHQW� G¶XQH� DS�
SURFKH� FOLQLTXH� SRXU� OHV� WURXEOHV� GX� VRPPHLO� HQ�
SpGRSV\FKLDWULH�� 6DQWp� PHQWDOH� DX� 4XpEHF�� ����
���-�����KWWSV���GRL�RUJ����������������DU� 

*RGERXW��5����������7URXEOHV�GX�VRPPHLO�HW�GH�OD�YL�
JLODQFH��'DQV�3��/DORQGH�	�*��)��3LQDUG��GLU����3V\�
FKLDWULH�FOLQLTXH���$SSURFKH�ELR-SV\FKR-VRFLDOH���H�
HG����0RQWUpDO��&DQDGD��&KHQHOLqUH�eGXFDWLRQ� 

*RGERXW�� 5��� +X\QK�� &��� 	� 0DUWHOOR�� (�� �������� /H�
VRPPHLO� HW� OHV� DGROHVFHQWV�� 5HYXH� TXpEpFRLVH� GH�
SV\FKRORJLH�� ���� ���-����� � 5HSpUp� j� KWWSV���
HQILQMHGRUV�FRP 

*UHJRU\��$��0��	�6DGHK��$����������6OHHS��HPRWLRQDO�
DQG� EHKDYLRUDO� GLIILFXOWLHV� LQ� FKLOGUHQ� DQG� DGROHV�
FHQWV�� 6OHHS� 0HGLFLQH� 5HYLHZV�� ���� ���-�����
KWWSV���GRL�RUJ����������M�VPUY������������� 

*UXEHU��5�� �������� 3HGLDWULF� VOHHS� GLVRUGHUV� LQ� \RXWK�
ZLWK� SV\FKLDWULF� GLVRUGHUV�� $QQDOV� RI� 3V\FKLDWU\�
DQG�0HQWDO�+HDOWK���������-������5HSpUp�j�KWWSV���
ZZZ�MVFLPHGFHQWUDO�FRP 

+DOH�� /�� 	� *XDQ�� 6�� �������� 6FUHHQ� WLPH� DQG� VOHHS�
DPRQJ� VFKRRO-DJHG� FKLOGUHQ� DQG� DGROHVFHQWV�� $�
V\VWHPDWLF� OLWHUDWXUH� UHYLHZ�� 6OHHS� 0HGLFLQH� 5H�
YLHZV�� ���� ��-���� KWWSV���GRL�RUJ�� ��������
M�VPUY������������� 

+HQGHUVRQ�� /�� 0��� :HLJKDOO�� $�� 5��� %URZQ�� +��� 	�
*DUHWK�*DVNHOO��0����������&RQVROLGDWLRQ�RI�YRFDE�
XODU\�LV�DVVRFLDWHG�ZLWK�VOHHS�LQ�FKLOGUHQ��'HYHORS�
PHQWDO� 6FLHQFH�� ���� ���-����� KWWSV���
GRL�RUJ���������M�����-����������������[� 

+HXVVOHU��+��6�� ��������&RPPRQ�FDXVHV�RI�VOHHS�GLV�
UXSWLRQ� DQG� GD\WLPH� VOHHSLQHVV�� &KLOGKRRG� VOHHS�
GLVRUGHUV� ,,�� 0HGLFDO� -RXUQDO� RI� $XVWUDOLD�� �����
���-�����5HSpUp�j�KWWSV���ZZZ�PMD�FRP�DX 

+LUVKNRZLW]��0���:KLWRQ��.���$OEHUW��6��0���$OHVVL��&���
%UXQL��2���'RQ&DUORV��/����� �� ��$GDPV�+LOODUG��3��-��
��������1DWLRQDO�6OHHS�)RXQGDWLRQ
V�VOHHS�WLPH�GX�
UDWLRQ� UHFRPPHQGDWLRQV��0HWKRGRORJ\� DQG� UHVXOWV�
VXPPDU\�� 6OHHS� +HDOWK�� ��� ��-���� KWWSV���
GRL�RUJ���������M�VOHK������������� 

+REDQ��7��)�� ��������6OHHS�GLVRUGHUV� LQ�FKLOGUHQ��$Q�
QDOV�RI�WKH�1HZ�<RUN�$FDGHP\�RI�6FLHQFHV���������
-���� KWWSV���GRL�RUJ���������M�����-�����������
������[� 

+ROOZD\�� -��$��	�$PDQ��0��*�� �������� 6OHHS� FRUUH�
ODWHV� RI� SHUYDVLYH� GHYHORSPHQWDO� GLVRUGHUV�� $� UH�
YLHZ� RI� WKH� OLWHUDWXUH��5HVHDUFK� LQ�'HYHORSPHQWDO�

'LVDELOLWLHV�� ���� ����-������ KWWSV���
GRL�RUJ���������M�ULGG������������� 

,YDQHQNR��$��� &UDEWUHH��9��� 2EULHQ�� /��0���	�*R]DO��
'����������6OHHS�FRPSODLQWV�DQG�SV\FKLDWULF�V\PS�
WRPV� LQ� FKLOGUHQ� HYDOXDWHG� DW� D� SHGLDWULF� PHQWDO�
KHDOWK�FOLQLF��-RXUQDO�RI�&OLQLFDO�6OHHS�0HGLFLQH�����
��-����KWWSV���GRL�RUJ�������������������������� 

,YDQHQNR��$��	�*XUXUDM��%��5�� ��������&ODVVLILFDWLRQ�
DQG� HSLGHPLRORJ\� RI� VOHHS� GLVRUGHUV�� &KLOG� DQG�
$GROHVFHQW� 3V\FKLDWULF� &OLQLFV�� ���� ���-�����
KWWSV���GRL�RUJ����������M�FKF������������� 

,QVWLWXWH� RI� 0HGHFLQH�� ������� 6OHHS� GLVRUGHUV� DQG�
VOHHS�GHSULYDWLRQ��$Q�XQPHW�SXEOLF�KHDOWK�SUREOHP��
:DVKLQJWRQ��'&��1DWLRQDO�$FDGHPLHV�3UHVV� 

-DQ��-��(���2ZHQV��-��$���:HLVV��0��'���-RKQVRQ��.��3���
:DVGHOO��0��%���)UHHPDQ��5��'���	�,SVLURJOX��2��6��
�������� 6OHHS� K\JLHQH� IRU� FKLOGUHQ� ZLWK� QHXURGH�
YHORSPHQWDO� GLVDELOLWLHV�� 3HGLDWULFV�� ����� ����-
������KWWSV���GRL�RUJ���������SHGV�����-����� 

-HQQL�� 2�� *�� 	� 2
&RQQRU�� %�� %�� �������� &KLOGUHQ
V�
VOHHS�� $Q� LQWHUSOD\� EHWZHHQ� FXOWXUH� DQG� ELRORJ\��
3HGLDWULFV�� ����� ���-����� KWWSV���GRL�RUJ���������
SHGV�����-����%� 

.DKQ��$���'DQ��%���*URVZDVVHU��-���)UDQFR��3���	�6RW�
WLDX[��0�� ��������1RUPDO� VOHHS� DUFKLWHFWXUH� LQ� LQ�
IDQWV�DQG�FKLOGUHQ��-RXUQDO�RI�&OLQLFDO�1HXURSK\VL�
RORJ\�� ���� ���-����� KWWSV���
GRL�RUJ�����������������-���������-������ 

.DKQ��0���6KHSSHV��*���	�6DGHK��$����������6OHHS�DQG�
HPRWLRQV��%LGLUHFWLRQDO�OLQNV�DQG�XQGHUO\LQJ�PHFK�
DQLVPV��,QWHUQDWLRQDO�-RXUQDO�RI�3V\FKRSK\VLRORJ\��
���� ���-����� KWWSV���GRL�RUJ���������
M�LMSV\FKR������������� 

.LGZHOO��.��0���9DQ�'\N��7��5���/XQGDKO��$���	�1HO�
VRQ��7��'����������6WLPXODQW�PHGLFDWLRQV�DQG�VOHHS�
IRU�\RXWK�ZLWK�$'+'��$�PHWD-DQDO\VLV��3HGLDWULFV��
���������-������KWWSV���GRL�RUJ����������SHGV�����
-������ 

.RKOHU��0��-���/XVKLQJWRQ��.���YDQ�GHQ�+HXYHO��&��-���
0DUWLQ�� -��� 3DPXOD�� <��� 	� .HQQHG\�� '�� ��������
$GHQRWRQVLOOHFWRP\�DQG�QHXURFRJQLWLYH�GHILFLWV� LQ�
FKLOGUHQ�ZLWK�VOHHS�GLVRUGHUHG�EUHDWKLQJ��3/R6�RQH��
��� H������ KWWSV���GRL�RUJ���������
MRXUQDO�SRQH��������� 

.RQRIDO�� (��� /HFHQGUHX[�� 0��� 	� &RUWHVH�� 6�� ��������
6OHHS� DQG� $'+'�� 6OHHS� 0HGLFLQH�� ���� ���-�����
KWWSV���GRL�RUJ���������M�VOHHS������������� 

.RWDJDO��6�� ��������6OHHS� LQ�QHXURGHYHORSPHQWDO� DQG�
QHXURGHJHQHUDWLYH�GLVRUGHUV��6HPLQDUV�LQ�3HGLDWULF�
1HXURORJ\�� ���� ���-����� KWWSV���GRL�RUJ���������
M�VSHQ������������� 

/DEHUJH��/���7UHPEOD\��5��(���9LWDUR��)���	�0RQWSODL�
VLU�� -�� �������� 'HYHORSPHQW� RI� SDUDVRPQLDV� IURP�
FKLOGKRRG�WR�HDUO\�DGROHVFHQFH��3HGLDWULFV���������
-����5HSpUp�j�KWWSV���SHGLDWULFV�DDSSXEOLFDWLRQV�RUJ 

/LX��;���%X\VVH��'��-���*HQW]OHU��$��/���.LVV��(���0D\�
HU��/���.DSRUQDL��.���������.RYDFV��0����������,QVRP�
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QLD� DQG� K\SHUVRPQLD� DVVRFLDWHG� ZLWK� GHSUHVVLYH�
SKHQRPHQRORJ\� DQG� FRPRUELGLW\� LQ� FKLOGKRRG� GH�
SUHVVLRQ�� 6OHHS�� ���� ��-���� 5HSpUp� j� KWWSV���
VFLQDSVH�LR 

0DUPRUVWHLQ�� 1�� 5�� �������� 5HODWLRQVKLSV� EHWZHHQ�
DQ[LHW\� DQG� H[WHUQDOL]LQJ� GLVRUGHUV� LQ� \RXWK�� 7KH�
LQIOXHQFHV� RI� DJH� DQG� JHQGHU�� -RXUQDO� RI� $Q[LHW\�
'LVRUGHUV�� ���� ���-����� KWWSV���GRL�RUJ���������
M�MDQ[GLV������������� 

0DUWHOOR�� e�� �������� (QILQ� MH� GRUV���� HW� PHV� SDUHQWV�
DXVVL���H�HG����0RQWUpDO��&DQDGD��eGLWLRQV�GX�&+8�
6DLQWH--XVWLQH� 

0DUWHOOR��e��	�*RGERXW��5����������/H�WUDLWHPHQW�FR�
JQLWLYR-FRPSRUWHPHQWDO� GHV� WURXEOHV� GH� VRPPHLO�
FKH]� OHV� HQIDQWV� HW� OHV� DGROHVFHQWV�� 'DQV� /�� 7XU�
JHRQ� 	� 6�� 3DUHQW� �GLU���� ,QWHUYHQWLRQ� FRJQLWLYR-
FRPSRUWHPHQWDOH�DXSUqV�GHV�HQIDQWV�HW�GHV�DGROHV�
FHQWV� �� 7URXEOHV� LQWpULRULVpV� �SS�� ���-������ 4Xp�
EHF��&DQDGD��3UHVVHV�GH�O
8QLYHUVLWp�GX�4XpEHF� 

0D\HV��6��'���&DOKRXQ��6��/���&KDVH��*��$���0LQN��'��
0���	�6WDJJ��5��(����������$'+'�VXEW\SHV�DQG�FR-
RFFXUULQJ� DQ[LHW\�� GHSUHVVLRQ�� DQG� RSSRVLWLRQDO-
GHILDQW�GLVRUGHU��'LIIHUHQFHV� LQ�*RUGRQ�GLDJQRVWLF�
V\VWHP� DQG� :HFKVOHU� ZRUNLQJ� PHPRU\� DQG� SUR�
FHVVLQJ� VSHHG� LQGH[� VFRUHV�� -RXUQDO� RI� $WWHQWLRQ�
'LVRUGHUV�� ���� ���-����� KWWSV���GRL�RUJ��
������������������������� 

0F0DNLQ�� '�� /�� 	�$OIDQR�� &�� $�� �������� 6OHHS� DQG�
DQ[LHW\� LQ� ODWH� FKLOGKRRG� DQG� HDUO\� DGROHVFHQFH��
&XUUHQW� 2SLQLRQ� 3V\FKLDWU\�� ���� ���-����� KWWSV���
GRL�RUJ���������<&2������������������ 

0LQGHOO�� -�� $��� (PVOLH�� *��� %OXPHU�� -��� *HQHO�� 0���
*OD]H��'���,YDQHQNR��$�������%DQDV��%����������3KDU�
PDFRORJLF� PDQDJHPHQW� RI� LQVRPQLD� LQ� FKLOGUHQ�
DQG� DGROHVFHQWV�� &RQVHQVXV� VWDWHPHQW��3HGLDWULFV��
����� H����-H������ KWWSV���GRL�RUJ���������
SHGV�����-����� 

0LQGHOO�� -�� $�� 	�0HOW]HU�� /�� -�� �������� %HKDYLRXUDO�
VOHHS�GLVRUGHUV�LQ�FKLOGUHQ�DQG�DGROHVFHQWV��$QQDOV�
$FDGHP\� RI� 0HGLFLQH�� ���� ���-����� 5HSpUp� j�
KWWSV���ZZZ�DQQDOV�HGX�VJ 

0LQGHOO��-��$��	�2ZHQV��-��$����������$�FOLQLFDO�JXLGH�
WR� SHGLDWULF� VOHHS�� 'LDJQRVLV� DQG� PDQDJHPHQW� RI�
VOHHS�SUREOHPV��+DJHUVWRZQ��0'��/LSSLQFRWW�:LO�
OLDPV�	�:LONLQV� 

0LQGHOO��-��$���6DGHK��$���:LHJDQG��%���+RZ��7��+���	�
*RK�� '�� <�� �������� &URVV-FXOWXUDO� GLIIHUHQFHV� LQ�
LQIDQW� DQG� WRGGOHU� VOHHS��6OHHS�0HGLFLQH�� ���� ���-
�����KWWSV���GRL�RUJ����������M�VOHHS������������� 

0RUHDX�� 9��� 5RXOHDX�� 1��� 	� 0RULQ�� &�� 0�� ��������
6OHHS�RI�FKLOGUHQ�ZLWK�DWWHQWLRQ�GHILFLW�K\SHUDFWLYL�
W\� GLVRUGHU�� $FWLJUDSKLF� DQG� SDUHQWDO� UHSRUWV�� %H�
KDYLRUDO� 6OHHS� 0HGLFLQH�� ���� ��-���� KWWSV���
GRL�RUJ������������������������������ 

1HYVLPDORYD��6�� ��������7KH�GLDJQRVLV�DQG� WUHDWPHQW�
RI� SHGLDWULF� QDUFROHSV\�� &XUUHQW� 1HXURORJ\� DQG�

1HXURVFLHQFH� 5HSRUWV�� ���� ����� KWWSV���
GRL�RUJ���������V�����-���-����-�� 

2UJDQLVDWLRQ�0RQGLDOH�GH� OD�6DQWp�� ��������&,0���–
&ODVVLILFDWLRQ�,QWHUQDWLRQDOH�GHV�WURXEOHV�0HQWDX[�
HW�GHV�WURXEOHV�GX�FRPSRUWHPHQW���GHVFULSWLRQV�FOL�
QLTXHV� HW� GLUHFWLYHV� SRXU� OH� GLDJQRVWLF�� 3DULV��
)UDQFH��0DVVRQ� 

2ZHQV��-�� ��������&ODVVLILFDWLRQ�DQG�HSLGHPLRORJ\�RI�
FKLOGKRRG�VOHHS�GLVRUGHUV��3ULPDU\�&DUH��&OLQLFV�LQ�
2IILFH� 3UDFWLFH�� ���� ���-����� KWWSV���
GRL�RUJ���������M�SRS������������� 

2ZHQV�� -��� 6SLULWR�� $��� 	�0F*XLQQ��0�� �������� 7KH�
&KLOGUHQ
V� 6OHHS� +DELWV� 4XHVWLRQQDLUH� �&6+4���
SV\FKRPHWULF�SURSHUWLHV�RI�D�VXUYH\�LQVWUXPHQW�IRU�
VFKRRO-DJHG�FKLOGUHQ��6OHHS����������-������5HSpUp�
j�KWWSV���SGIV�VHPDQWLFVFKRODU�RUJ� 

3DUXWKL�� 6��� %URRNV�� /�� -��� '
$PEURVLR�� &��� +DOO��:��
$��� .RWDJDO�� 6��� /OR\G�� 5�� 0��� �� �� �� :LVH�� 0�� 6��
��������5HFRPPHQGHG�DPRXQW�RI�VOHHS�IRU�SHGLDW�
ULF� SRSXODWLRQV�� $� FRQVHQVXV� VWDWHPHQW� RI� WKH�
$PHULFDQ� $FDGHP\� RI� 6OHHS� 0HGLFLQH�� -RXUQDO�
&OLQLF� RI� 6OHHS� 0HGLFLQH�� ���� ���-����� KWWSV���
GRL�RUJ���������MFVP������ 

3HUIHFW��0��0���$UFKEROG��.���*RRGZLQ��-��/���/HYLQH-
'RQQHUVWHLQ��'���	�4XDQ��6��)����������5LVN�RI�EH�
KDYLRUDO� DQG� DGDSWLYH� IXQFWLRQLQJ� GLIILFXOWLHV� LQ�
\RXWK� ZLWK� SUHYLRXV� DQG� FXUUHQW� VOHHS� GLVRUGHUHG�
EUHDWKLQJ�� 6OHHS�� ���� ���-����� KWWSV���GRL�RUJ��
��������VOHHS������ 

5LFKGDOH��$��/��	�6FKUHFN��.��$����������6OHHS�SURE�
OHPV�LQ�DXWLVP�VSHFWUXP�GLVRUGHUV��3UHYDOHQFH��QD�
WXUH��	�SRVVLEOH�ELRSV\FKRVRFLDO�DHWLRORJLHV��6OHHS�
0HGLFLQH� 5HYLHZV�� ���� ���-����� KWWSV���
GRL�RUJ���������M�VPUY������������� 

5REHUWVRQ��0��0�� ��������0RRG�GLVRUGHUV�DQG�*LOOHV�
GH� OD� 7RXUHWWH
V� V\QGURPH�� $Q� XSGDWH� RQ� SUHYD�
OHQFH�� HWLRORJ\�� FRPRUELGLW\�� FOLQLFDO� DVVRFLDWLRQV��
DQG� LPSOLFDWLRQV�� -RXUQDO� RI� 3V\FKRVRPDWLF� 5H�
VHDUFK�� ���� ���-����� KWWSV���GRL�RUJ���������
M�MSV\FKRUHV������������� 

6DGHK��$���*UXEHU��5���	�5DYLY��$����������7KH�HIIHFWV�
RI� VOHHS� UHVWULFWLRQ� DQG� H[WHQVLRQ� RQ� VFKRROဨDJH�
FKLOGUHQ��:KDW� D� GLIIHUHQFH� DQ� KRXU�PDNHV��&KLOG�
'HYHORSPHQW�� ���� ���-����� KWWSV���
GRL�RUJ�������������-������������� 

6DMLWK�� 6�� 	� &ODUNH�� '�� ��������0HODWRQLQ� DQG� VOHHS�
GLVRUGHUV� DVVRFLDWHG� ZLWK� LQWHOOHFWXDO� GLVDELOLW\��$�
FOLQLFDO� UHYLHZ�� -RXUQDO� RI� ,QWHOOHFWXDO� 'LVDELOLW\�
5HVHDUFK�� ���� �-���� KWWSV���GRL�RUJ���������M�����-
����������������[� 

6DWHLD�� 0�� -�� �������� ,QWHUQDWLRQDO� FODVVLILFDWLRQ� RI�
VOHHS� GLVRUGHUV� &KHVW� ����� ����-������ KWWSV���
GRL�RUJ���������FKHVW���-����� 

6FKZHLW]HU�� 3�� .��	� 5DQGD]]R�� $�� &�� �������� 'UXJV�
WKDW�GLVWXUE�VOHHS�DQG�ZDNHIXOQHVV��3ULQFLSOHV�DQG�
3UDFWLFH� RI� 6OHHS� 0HGLFLQH�� ���-����� KWWSV���
GRL�RUJ��������%���-�-���-�����-�������-�� 
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6LOYHVWUL�� 5��� *DJOLDQR�� $��� $ULFz�� ,��� &DODUHVH�� 7���
&HGUR�� &��� %UXQL�� 2��� �� �� �� 6LUDFXVDQR�� 5�� ��������
6OHHS� GLVRUGHUV� LQ� FKLOGUHQ�ZLWK�$WWHQWLRQ-'HILFLW�
+\SHUDFWLYLW\� 'LVRUGHU� �$'+'�� UHFRUGHG� RYHU�
QLJKW� E\� YLGHR-SRO\VRPQRJUDSK\��6OHHS�0HGLFLQH��
���� ����-������ KWWSV���GRL�RUJ���������
M�VOHHS������������� 

6SUX\W��.��	�*R]DO��'�� �������� 3HGLDWULF� VOHHS� TXHV�
WLRQQDLUHV�DV�GLDJQRVWLF�RU�HSLGHPLRORJLFDO�WRROV��$�
UHYLHZ� RI� FXUUHQWO\� DYDLODEOH� LQVWUXPHQWV�� 6OHHS�
0HGLFLQH� 5HYLHZV�� ���� ��-���� KWWSV���GRL�RUJ��
��������M�VPUY������������� 

6WHLQ��0��$���:HLVV��0���	�+ODYDW\��/����������$'+'�
WUHDWPHQWV�� VOHHS�� DQG� VOHHS� SUREOHPV�� FRPSOH[�
DVVRFLDWLRQV�� 1HXURWKHUDSHXWLFV�� ��� ���-�����
KWWSV���GRL�RUJ���������V�����-���-����-�� 

6WRUFK��(��$���0LOVRP��9���/DFN��&��:���3HQFH��6��/���
*HIINHQ��*��5��� -DFRE��0��/��� �� �� ��0XUSK\��7��.��
��������6OHHSဨUHODWHG�SUREOHPV� LQ�\RXWK�ZLWK�7RX�
UHWWH¶V� V\QGURPH� DQG� FKURQLF� WLF� GLVRUGHU�� &KLOG�
DQG�$GROHVFHQW�0HQWDO�+HDOWK��������-�����KWWSV���
GRL�RUJ����������V�����-���-����-� � 

6WRUHV�� *�� �������� 6OHHS-ZDNH� IXQFWLRQ� LQ� FKLOGUHQ�
ZLWK�QHXURGHYHORSPHQWDO�DQG�SV\FKLDWULF�GLVRUGHUV��
6HPLQDUV� LQ� 3HGLDWULF� 1HXURORJ\�� ��� ���-�����
KWWSV���GRL�RUJ���������M�����-
����������WE������[� 

7HVVLHU�� 6��� /DPEHUW�� $��� &KLFRLQH��0��� 6FKHU]HU�� 3���
6RXOLHUHV�� ,��� 	� *RGERXW�� 5�� �������� ,QWHOOLJHQFH�
PHDVXUHV�DQG�VWDJH���VOHHS�LQ�W\SLFDOO\-GHYHORSLQJ�
DQG�DXWLVWLF�FKLOGUHQ��,QWHUQDWLRQDO�-RXUQDO�RI�3V\�
FKRSK\VLRORJ\�� ���� ��-���� KWWSV���GRL�RUJ���������
M�LMSV\FKR������������� 

7LHW]H��$�� /���%ODQNHQEXUJ��0���+HFKOHU��7���0LFKHO��
(���.RK��0���6FKO�WHU��%���	�=HUQLNRZ��%�� ��������
6OHHS� GLVWXUEDQFHV� LQ� FKLOGUHQ�ZLWK�PXOWLSOH� GLVD�
ELOLWLHV�� 6OHHS� 0HGLFLQH� 5HYLHZV�� ���� ���-�����
KWWSV���GRL�RUJ���������M�VPUY������������� 

7RUGMPDQ��6���$QGHUVRQ��*��0���%HOOLVVDQW��(���%RWERO��
0��� &KDUEX\�� +��� &DPXV�� )��� �� �� �� 7RXLWRX�� <��
�������� 'D\� DQG� QLJKWWLPH� H[FUHWLRQ� RI� �-
VXOSKDWR[\PHODWRQLQ� LQ� DGROHVFHQWV� DQG� \RXQJ�
DGXOWV�ZLWK� DXWLVWLF� GLVRUGHU��3V\FKRQHXURHQGRFUL�
QRORJ\�� ���� ����-������ KWWSV���GRL�RUJ���������
M�SV\QHXHQ������������� 

7UDPRQWH��/��	�:LOOPV��'����������7KH�SUHYDOHQFH�RI�
DQ[LHW\� DPRQJ� PLGGOH� DQG� VHFRQGDU\� VFKRRO� VWX�
GHQWV� LQ� &DQDGD�� &DQDGLDQ� -RXUQDO� RI� 3XEOLF�
+HDOWK�5HYXH�&DQDGLHQQH�GH�6DQWp�3XEOLTXH�������
6��-6����KWWSV���GRL�RUJ����������FMSK���������� 

7UHQNZDOGHU�� &�� 	� 3DXOXV��:�� �������� 5HVWOHVV� OHJV�
V\QGURPH�� 3DWKRSK\VLRORJ\�� FOLQLFDO� SUHVHQWDWLRQ�
DQG� PDQDJHPHQW�� 1DWXUH� 5HYLHZV� 1HXURORJ\�� ���
���-�����KWWSV���GRL�RUJ����������QUQHXURO��������� 

9DOLTXHWWH��-��5���/HPD\��*���1JXRQ��'���3DTXHWWH��(���
:HQ��.�� -���	�5RXVVHDX�� /�� �������� /¶XVDJH� KRUV�
LQGLFDWLRQ�GHV�PpGLFDPHQWV�HQ�SpGRSV\FKLDWULH���XQ�
SKpQRPqQH� G¶XQH� DPSOHXU� LQVRXSoRQQpH�� 3KDU�

PDFWXHO�� ���� ���-����� � 5HSpUp� j� KWWSV���
ZZZ�SKDUPDFWXHO�FRP� 

9DQ�GHU�+HLMGHQ��.��%���6PLWV��0��*���6RPHUHQ��(��-��
9��� 	� %RXGHZLMQ-*XQQLQJ��:�� �������� ,GLRSDWKLF�
FKURQLF� VOHHS� RQVHW� LQVRPQLD� LQ�$WWHQWLRQဨ'HILFLW�
+\SHUDFWLYLW\� 'LVRUGHU�� $� FLUFDGLDQ� UK\WKP� VOHHS�
GLVRUGHU�� &KURQRELRORJ\� ,QWHUQDWLRQDO�� ���� ���-
�����KWWSV���GRL�RUJ���������&%,-���������� 

9HUGXLQ�� 7�� /��	�.HQGDOO�� 3�� &�� �������� 'LIIHUHQWLDO�
RFFXUUHQFH�RI�FRPRUELGLW\�ZLWKLQ�FKLOGKRRG�DQ[LH�
W\� GLVRUGHUV��-RXUQDO� RI�&OLQLFDO�&KLOGUHQ�	�$GR�
OHVFHQW� 3V\FKRORJ\�� ���� ���-����� KWWSV���
GRL�RUJ���������6��������-&&3����B��� 

:DQJ�� %��� ,VHQVHH�� &��� %HFNHU�� $��� :RQJ�� -��� (DVW�
ZRRG�� 3��5���+XDQJ��5��&��� �� �� �� 5RWKHQEHUJHU��$��
�������� 'HYHORSPHQWDO� WUDMHFWRULHV� RI� VOHHS� SURE�
OHPV� IURP� FKLOGKRRG� WR� DGROHVFHQFH� ERWK� SUHGLFW�
DQG� DUH� SUHGLFWHG� E\� HPRWLRQDO� DQG� EHKDYLRUDO�
SUREOHPV��)URQWLHUV�LQ�3V\FKRORJ\������-����KWWSV���
GRL�RUJ���������ISV\J������������ 

:HUQHU��+���/HERXUJHRLV��0��.���*HLJHU��$���	�-HQQL��
2��*����������$VVHVVPHQW�RI�FKURQRW\SH�LQ�IRXU�WR�
HOHYHQ-\HDU-ROG�FKLOGUHQ��5HOLDELOLW\�DQG�YDOLGLW\�RI�
WKH�&KLOGUHQ
V�&KURQRW\SH�4XHVWLRQQDLUH� �&&74���
&KURQRELRORJ\�,QWHUQDWLRQDO���������-������KWWSV���
GRL�RUJ��������������������������� 

:LOKHOP�� ,���3UHKQ-.ULVWHQVHQ��$���	�%RUQ��-����������
6OHHS-GHSHQGHQW� PHPRU\� FRQVROLGDWLRQ-ZKDW� FDQ�
EH�OHDUQW�IURP�FKLOGUHQ"�1HXURVFLHQFH�	�%LREHKDY�
LRUDO� 5HYLHZV�� ���� ����-������ KWWSV���
GRL�RUJ���������M�QHXELRUHY������������� 

:LOKHOP��,���5RVH��0���,PKRI��.��,���5DVFK��%���%�FKHO��
&���	�%RUQ��-����������7KH�VOHHSLQJ�FKLOG�RXWSOD\V�
WKH�DGXOW
V�FDSDFLW\�WR�FRQYHUW�LPSOLFLW�LQWR�H[SOLFLW�
NQRZOHGJH��1DWXUH�1HXURVFLHQFH������ �����KWWSV���
GRL�RUJ���������M�QHXURQ������������� 

:RQJ�� .��� /HRQDUG�� +��� -DFRE\�� 3��� (OODZD\�� &��� 	�
'RZQV��-����������7KH�WUDMHFWRULHV�RI�VOHHS�GLVWXUE�
DQFHV�LQ�5HWW�V\QGURPH��-RXUQDO�RI�6OHHS�5HVHDUFK��
�������-�����KWWSV���GRL�RUJ����������MVU������� 

<RRQ��6��<��5���-DLQ��8���	�6KDSLUR��&����������6OHHS�
LQ�$WWHQWLRQ-'HILFLW�+\SHUDFWLYLW\�'LVRUGHU�LQ�FKLO�
GUHQ� DQG� DGXOWV�� 3DVW�� SUHVHQW�� DQG� IXWXUH�� 6OHHS�
0HGLFLQH� 5HYLHZV�� ���� ���-����� KWWSV���
GRL�RUJ���������M�VPUY������������� 

=KDQJ�� -��� &KHQJ�� :��� /LX�� =��� =KDQJ�� .��� /HL�� ;���
<DR��<���������)HQJ��-����������1HXUDO��HOHFWURSK\VLR�
ORJLFDO�DQG�DQDWRPLFDO�EDVLV�RI�EUDLQ-QHWZRUN�YDUL�
DELOLW\�DQG�LWV�FKDUDFWHULVWLF�FKDQJHV�LQ�PHQWDO�GLV�
RUGHUV�� %UDLQ�� ����� ����-������ KWWSV���
GRL�RUJ���������EUDLQ�DZZ���� 

=KRX��(��6��	�2ZHQV��-����������%HKDYLRUDO�WUHDWPHQWV�
IRU� SHGLDWULF� LQVRPQLD�� &XUUHQW� 6OHHS� 0HGLFLQH�
5HSRUWV�� ��� ���-����� KWWSV���GRL�RUJ���������
V�����-���-����-�� 
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5HoX�OH����MDQYLHU����� 

5pYLVLRQ�UHoXH�OH����MXLOOHW����� 
$FFHSWp�OH����MXLOOHW������Ŷ 
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$QQH[H�$ 

9LJQHWWHV�FOLQLTXHV 

/D�SUHPLqUH�YLJQHWWH�HVW�XQ�H[HPSOH�FRQFUHW�GH�FDV�FOLQLTXH�SRXYDQW�rWUH�UHQFRQWUp�HQ�pYDOXDWLRQ�QHXURSV\FKROR�
JLTXH��(OOH�YLVH�j�RULHQWHU�OH�QHXURSV\FKRORJXH�VXU�OHV�SRVVLEOHV�UHFRPPDQGDWLRQV�YLVDQW�j�DPpOLRUHU�OH�VRPPHLO�
HQ� IRQFWLRQ�G¶XQH�SUREOpPDWLTXH�SDUWLFXOLqUH��/D�GHX[LqPH�YLJQHWWH�YLVH�j�GRQQHU�XQ�DSHUoX�G¶XQH� LQWHUYHQWLRQ�
W\SLTXH�HQ�FOLQLTXH�GH�VRPPHLO��/H�QHXURSV\FKRORJXH�DXUD�DLQVL�XQH�PHLOOHXUH�FRQQDLVVDQFH�GH�FH�TXL�HVW� WUDLWp�
GDQV�FH�W\SH�G¶LQWHUYHQWLRQ��GDQV� OH�EXW�GH�PLHX[�HVWLPHU� OD�SHUWLQHQFH�G¶XQH� WHOOH� UHFRPPDQGDWLRQ��PDLV�DXVVL�
G¶rWUH�HQ�PHVXUH�G¶LQIRUPHU�VD�FOLHQWqOH� 

9LJQHWWH�FOLQLTXH�� ��OH�WURXEOH�GX�GpILFLW�GH�O¶DWWHQWLRQ�HW�O¶DSQpH�REVWUXFWLYH�GX�VRPPHLO 

-DGH�HVW�XQH�ILOOH�kJpH�GH�FLQT�DQV�VHSW�PRLV�TXL�KDELWH�DYHF�VHV�SDUHQWV�HW�VD�V°XU�GH�KXLW�DQV��/D�ILOOHWWH�VHUDLW�
WUqV�DJLWpH�DX�PRPHQW�GX�FRXFKHU�HW�DXUDLW�GX�PDO�j�V¶HQGRUPLU��ODWHQFH�!���PLQXWHV���(OOH�DXUDLW�SHXU�GX�QRLU�HW�
UHIXVHUDLW�GH�VH�FRXFKHU�VDQV�OD�SUpVHQFH�G¶XQ�SDUHQW��(OOH�GRUPLUDLW�HQ�PR\HQQH����KHXUHV�SDU�QXLW��PDLV�VHUDLW�
VRPQROHQWH�HW�IDWLJXpH�SHQGDQW�OD�MRXUQpH��7URLV�j�TXDWUH�IRLV�SDU�VHPDLQH��-DGH�DXUDLW�GHV�pYHLOV�QRFWXUQHV�GH�SOXV�
GH����PLQXWHV�GHX[�IRLV�SDU�QXLW��HW�UHMRLQGUDLW�VHV�SDUHQWV�GDQV�OHXU�OLW�OD�QXLW��'H�SOXV��FKDTXH�QXLW��-DGH�URQIOHUDLW�
WUqV�IRUW�HW�DXUDLW�GHV�SDXVHV�UHVSLUDWRLUHV�SHQGDQW�VRQ�VRPPHLO��$ILQ�G¶DPpOLRUHU�VRQ�VRPPHLO��-DGH�SUHQG���PJ�
GH�PpODWRQLQH�DX�FRXFKHU��'HV�DQWpFpGHQWV�GH�GLIILFXOWpV�G¶DSSUHQWLVVDJH��GH�WURXEOH�GpILFLWDLUH�GH�O¶DWWHQWLRQ��DLQ�
VL�TXH�GH�WURXEOHV�DQ[LHX[�VRQW�SUpVHQWV�GDQV�OD�IDPLOOH� 

-DGH�IUpTXHQWH�XQH�JDUGHULH�HQ�PLOLHX�IDPLOLDO�HW�GpEXWHUD�OD�PDWHUQHOOH�O¶DQQpH�VXLYDQWH��/D�ILOOHWWH�DXUDLW�GX�
PDO�j�VH�FRQFHQWUHU�VXU�OHV�EULFRODJHV��j�SDUWDJHU�OHV�MRXHWV��GH�PrPH�TX¶j�QpJRFLHU�OHV�DFWLYLWpV��/HV�SDUHQWV�HW�
O¶pGXFDWULFH�OD�GpFULYHQW�FRPPH�XQH�HQIDQW�TXL�LQWHUURPSW�OHV�DXWUHV�RX�LPSRVH�VD�SUpVHQFH��(OOH�DXUDLW�GH�OD�GLIIL�
FXOWp�j�DWWHQGUH�VRQ�WRXU��UpSRQGUDLW�DYDQW�OD�ILQ�GH�OD�TXHVWLRQ��DXUDLW�GX�PDO�j�RUJDQLVHU�VHV�WUDYDX[��VHUDLW�H[FL�
WDEOH�ORUV�GHV�MHX[�HW�VH�WRUWLOOHUDLW�VXU�VD�FKDLVH��(OOH�VHUDLW�pJDOHPHQW�IDFLOHPHQW�GLVWUDLWH��DXUDLW�GH�OD�GLIILFXOWp�j�
VRXWHQLU�VRQ�DWWHQWLRQ�GDQV�OHV�MHX[�HW�QH�VHPEOHUDLW�SDV�pFRXWHU�ORUVTX¶RQ�V¶DGUHVVH�j�HOOH�� 

,PSUHVVLRQV�FOLQLTXHV 

/HV�UpVXOWDWV�GH�O¶pYDOXDWLRQ�QHXURSV\FKRORJLTXH�HIIHFWXpH�DYHF�-DGH��FRPELQpV�j�O¶KLVWRLUH�GpYHORSSHPHQWDOH�
HW�FRPSRUWHPHQWDOH��VRQW�FRPSDWLEOHV�DYHF�XQH�K\SRWKqVH�GH�WURXEOH�GX�GpILFLW�GH�O¶DWWHQWLRQ�DYHF�K\SHUDFWLYLWp�
LPSXOVLYLWp� �7'$�+��� /H� SURILO� FRPSRUWHPHQWDO� HW� VRFLRDIIHFWLI� PHW� HQ� pYLGHQFH� XQ� SUREOqPH� G¶LQDWWHQWLRQ� HW�
G¶LPSXOVLYLWp�K\SHUDFWLYLWp��$X�FRXUV�GH�O¶pYDOXDWLRQ��-DGH�D�GX�PDO�j�GHPHXUHU�ORQJXHPHQW�FHQWUpH�VXU�OHV�WkFKHV�
j�DFFRPSOLU��HW�HOOH�PRQWUH�GHV�VLJQHV�FRPSRUWHPHQWDX[�G¶K\SHUDFWLYLWp�PRWULFH�HW�G¶LPSXOVLYLWp��/H�SURILO�FRJQL�
WLI�DIILFKH�GHV�ODFXQHV�LPSRUWDQWHV�DX�VHLQ�GHV�IRQFWLRQV�DWWHQWLRQQHOOHV�HW�H[pFXWLYHV��/HV�IRQFWLRQV�SHUFHSWXHOOHV��
PRWULFHV�HW�ODQJDJLqUHV�VHPEOHQW�LQWqJUHV��PDLV�OHV�UpVXOWDWV�QH�VRQW�SDV�WRXMRXUV�DX�UHQGH]-YRXV�SXLVTXH�-DGH�HI�
IHFWXH�OHV�pSUHXYHV�GH�PDQLqUH�WUqV�LPSXOVLYH�HW�GpVRUJDQLVpH��(OOH�SHXW�IDFLOHPHQW�FRPPHQFHU�DYDQW�GH�VDYRLU�FH�
TX¶HOOH� GRLW� IDLUH�� SHUGUH� OH� EXW� GH� O¶pSUHXYH� RX� VDXWHU� GHV� LWHPV�� /HV� IRQFWLRQV�PQpVLTXHV� VRQW� DGpTXDWHV�� GH�
PrPH�TXH�OHV�FDSDFLWpV�GH�UDLVRQQHPHQW�� 

¬�FH�MRXU��O¶pYDOXDWLRQ�QHXURSV\FKRORJLTXH�QRXV�SHUPHW�G¶pPHWWUH�XQH�K\SRWKqVH�GH�7'$�+��7RXWHIRLV��SOX�
VLHXUV�pOpPHQWV�VXJJqUHQW�XQH�K\SRWKqVH�GH�WURXEOH�GX�VRPPHLO��LQVRPQLH��HW�RX�GH�WURXEOH�GX�VRPPHLO� OLp�j�OD�
UHVSLUDWLRQ� �DSQpH� GX� VRPPHLO�� TXL� SRXUUDLW� H[SOLTXHU� FHUWDLQV� GHV� SUREOqPHV� FRJQLWLIV� HW� FRPSRUWHPHQWDX[� GH�
-DGH��,O�HVW�GRQF�LPSRUWDQW�G¶pYDOXHU�OD�SUpVHQFH�G¶XQ�WURXEOH�GX�VRPPHLO�DYDQW�GH�VWDWXHU�GpILQLWLYHPHQW�VXU�OH�
GLDJQRVWLF�GH�7'$�+��'DQV�O¶pYHQWXDOLWp�R��XQ�GLDJQRVWLF�GH�WURXEOH�GX�VRPPHLO�HVW�UHWHQX�HW�TX¶XQ�WUDLWHPHQW�HVW�
PLV�HQ�SODFH��XQH�UpYLVLRQ�GH�O¶K\SRWKqVH�GH�7'$�+�SRXUUD�rWUH�UpDOLVpH�SDU�OH�PpGHFLQ�WUDLWDQW�RX�OH�QHXURSV\�
FKRORJXH�VL�OH�SRUWUDLW�FOLQLTXH�GHPHXUH�LQFHUWDLQ��¬�QRWHU�TXH�OD�SUpVHQFH�G¶XQ�WURXEOH�GX�VRPPHLO�OLp�j�OD�UHVSL�
UDWLRQ�Q¶H[FOXW�SDV�OD�SRVVLELOLWp�TXH�-DGH�DLW�FRQMRLQWHPHQW�XQ�7'$�+�� 
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5HFRPPDQGDWLRQV�VSpFLILTXHV�HQ�OLHQ�DYHF�OHV�GLIILFXOWpV�GH�VRPPHLO�UHOHYpHV 

8QH�FRQVXOWDWLRQ�PpGLFDOH�DILQ�GH�YpULILHU�O¶K\SRWKqVH�GH�WURXEOH�GX�VRPPHLO�OLp�j�OD�UHVSLUDWLRQ�HVW�IRUWHPHQW�
UHFRPPDQGpH��5DSSHORQV�TXH�OH�URQIOHPHQW��FKH]�O¶HQIDQW��HVW�FRQVLGpUp�FRPPH�XQ�IDFWHXU�GH�ULVTXH�GH�GLIILFXO�
WpV�FRJQLWLYHV�HW�FRPSRUWHPHQWDOHV��,O�HVW�GRQF�LPSRUWDQW�G¶HQ�GpWHUPLQHU�OD�FDXVH�DILQ�G¶pYLWHU�OHV�HIIHWV�QpIDVWHV�
VXU�OD�TXDOLWp�GX�VRPPHLO�HW�OH�IRQFWLRQQHPHQW�GLXUQH�� 

8QH�FRQVXOWDWLRQ�HQ�SV\FKRORJLH�HVW� UHFRPPDQGpH�DILQ�GH�SUHQGUH�HQ�FKDUJH� OHV�V\PSW{PHV�V¶DSSDUHQWDQW�j�
O¶LQVRPQLH��¬�FHWWH�RFFDVLRQ��OH�SV\FKRORJXH�SRXUUD�LGHQWLILHU�OHV�GLIILFXOWpV�GH�VRPPHLO�VSpFLILTXHV�GH�O¶HQIDQW��
DLQVL�TXH�OHV�IDFWHXUV�SV\FKRORJLTXHV�HW�FRPSRUWHPHQWDX[�TXL�QXLVHQW�DX�VRPPHLO��&H�SURIHVVLRQQHO�SRXUUD�VRXWH�
QLU�OH�SDUHQW�ORUV�GH�OD�PLVH�HQ�SODFH�G¶XQH�URXWLQH�IDYRULVDQW�XQ�VRPPHLO�DGDSWp�DX[�EHVRLQV�GH�O¶HQIDQW�� 

1RWRQV�TXH�OH�IRQFWLRQQHPHQW�DWWHQWLRQQHO�HW�H[pFXWLI�GH�-DGH�SRXUUDLW�FRPSURPHWWUH�OD�PLVH�HQ�SODFH�G¶XQH�
QRXYHOOH�URXWLQH�GX�VRLU��1RXV�VXJJpURQV�TXH�FHWWH�GHUQLqUH�VRLW�VWUXFWXUpH�GH�PDQLqUH�FODLUH��j�SDUWLU�GH�VXSSRUWV�
HW�G¶LQGLFHV�SHUPHWWDQW�j�-DGH�GH�SUpGLUH�OHV�DFWLYLWpV�GX�VRLU��9RLFL�FH�TXL�SHXW�rWUH�SURSRVp �� 

-�$GRSWHU�XQ�KRUDLUH GX�VRXSHU��GH�FRXFKHU�HW�GH�OHYHU�TXL�VRLW�OH�SOXV�UpJXOLHU�SRVVLEOH��G¶XQH�MRXUQpH�j�O¶DXWUH��
8Q�KRUDLUH�VWDEOH�FRQWULEXHUD�j�DLGHU�-DGH�j�LQWpJUHU�HW�DGRSWHU�GHV�FRPSRUWHPHQWV�HQ�OLHQ�DYHF�OD�URXWLQH�GX�
FRXFKHU�HW�GX�OHYHU�SOXV�IDFLOHPHQW�� 

-�/H�PDQTXH�GH�IOH[LELOLWp�FRJQLWLYH�SRXUUDLW� IDLUH�HQ�VRUWH�TXH�-DGH� UHIXVH�DFWLYHPHQW�FH�TXL�HVW�SURSRVp�SDU�
O¶DGXOWH�HQ�DXWRULWp�VL�HOOH�Q¶HVW�SDV�SUpSDUpH�DX[�FKDQJHPHQWV�GDQV�VRQ�TXRWLGLHQ��8QH�H[SOLFDWLRQ�GpWDLOOpH�GX�
QRXYHO�KRUDLUH��j�O¶DLGH�G¶XQ�VXSSRUW�YLVXHO��SRXUUDLW�DPpOLRUHU�OD�FROODERUDWLRQ�GH�O¶HQIDQW��¬�FH�PRPHQW��-DGH�
SRXUUDLW�SDUWLFLSHU�j�O¶pODERUDWLRQ�GH�O¶KRUDLUH�HW�XQH�SUDWLTXH�SRXUUDLW�rWUH�UpDOLVpH�DYHF�HOOH�DILQ�G¶HQ�pWDEOLU�
O¶RUGUH��&HW�KRUDLUH�GRLW�rWUH�H[SOLFLWH�HW�O¶HQIDQW�GRLW�SRXYRLU�V¶\�UpIpUHU�HQ�FDV�GH�EHVRLQ� 

-�/H�IRQFWLRQQHPHQW�DFWXHO�GH�-DGH�QH� OXL�SHUPHW�SDV�G¶LQWpJUHU�GHV�FRQVLJQHV�PXOWLSOHV�FRPSRUWDQW�SOXVLHXUV�
pWDSHV��/¶XWLOLVDWLRQ�GH�SLFWRJUDPPHV�SRXUUDLW�rWUH�LQGLTXpH�DILQ�G¶LOOXVWUHU�FKDTXH�pWDSH�GH�OD�URXWLQH�GX�VRLU��
'H�FHWWH�PDQLqUH�� O¶HQIDQW�SHXW� V¶\� UpIpUHU�HQ�FDV�G¶RXEOLV�HW�FHW�RXWLO� OXL�SHUPHWWUDLW�G¶DSSUHQGUH�VD�URXWLQH�
SURJUHVVLYHPHQW��'H�SOXV��OHV�SLFWRJUDPPHV�SHXYHQW�rWUH�IDFLOHPHQW�LQWpJUpV�j�XQ�V\VWqPH�GH�UHQIRUFHPHQW�GX�
FRPSRUWHPHQW�� 

-�5DSSHORQV�TXH�OHV�GLIILFXOWpV�DWWHQWLRQQHOOHV�HW�O¶LPSXOVLYLWp�SRXUUDLHQW�IDLUH�HQ�VRUWH�TXH�-DGH�VRLW�IDFLOHPHQW�
GLVWUDLWH�SDU�XQ�REMHW�RX�VHV�SHQVpHV�HW�TX¶HOOH�FHVVH�G¶HQWUHSUHQGUH�VD�URXWLQH�GX�VRLU�DX�SURILW�G¶XQH�DXWUH�DFWL�
YLWp��8Q�HQFDGUHPHQW�SOXV�VHUUp�VHUDLW�GRQF�QpFHVVDLUH�ORUV�GH�OD�PLVH�HQ�SODFH�GH�OD�URXWLQH�� 

-�/HV�ODFXQHV�DX�QLYHDX�GH�O¶LQKLELWLRQ�SHXYHQW�HQWUDLQHU�GHV�GLIILFXOWpV�j�FDOPHU�OHV�SHQVpHV�ORUV�GX�FRXFKHU�HW�
SRXUUDLHQW� DXVVL� FRQWULEXHU� j� DXJPHQWHU� O¶DQ[LpWp��(QYLURQ� ���PLQXWHV� DYDQW� OH� FRXFKHU�� QRXV� VXJJpURQV� GH�
GLPLQXHU�OHV�LQWHUDFWLRQV�YHUEDOHV��PrPH�DJUpDEOHV��FDU�HOOHV�VWLPXOHQW�OH�FHUYHDX�DYHF�GX�PDWpULHO�DVVRFLp�j�OD�
YLH�GH�MRXU��6¶LO�IDXW�SODQLILHU�OHV�DFWLYLWpV�GX�OHQGHPDLQ��OH�IDLUH�DYDQW�FHWWH�KHXUH�� 

-�3XLVTXH�-DGH�HVW�IDFLOHPHQW�GLVWUDLWH�SDU�OHV�VWLPXOL�TXL�O¶HQWRXUHQW��O¶XWLOLVDWLRQ�G¶XQ�EUXLW�GH�IRQG�GqV�OH�FRX�
FKHU�HW�WRXW�DX�ORQJ�GH�OD�QXLW�GH�VRPPHLO��WHO�XQ�YHQWLODWHXU�RULHQWp�YHUV�OH�PXU��SRXUUDLW�FRQWULEXHU�j�FDOPHU�
-DGH�HW�GLPLQXHU�VD�VHQVLELOLWp�DX[�GLVWUDFWHXUV��OHV�SHQVpHV��OHV�EUXLWV�H[WHUQHV��� 

-�(QILQ�� O¶XWLOLVDWLRQ�G¶XQH�FRXYHUWXUH� ORXUGH�HVW� VpFXULVDQWH�HW�SRXUUDLW�pJDOHPHQW�DLGHU�j�GLPLQXHU� O¶DJLWDWLRQ�
PRWULFH�� 

9LJQHWWH�FOLQLTXH�� ��([HPSOH�G¶LQWHUYHQWLRQ�VSpFLDOLVpH�SRXU�XQ�SUREOqPH�GH�VRPPHLO�FKH]�XQ�HQIDQW�DX�
WLVWH 

0DWKLHX�HVW�XQ�ILOV�XQLTXH�GH����DQV�SRUWHXU�G¶XQ�GLDJQRVWLF�GH�WURXEOH�GX�VSHFWUH�GH�O¶DXWLVPH��VDQV�GpILFLHQFH�
LQWHOOHFWXHOOH��,O�GRUW�PDO�© GHSXLV�TX¶LO�HVW�Qp ª��,O�SUpVHQWH�GH�OD�UpVLVWDQFH�DX�FRXFKHU�HW�XQ�UpYHLO�PDWLQDO�SUp�
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FRFH��3DU�DLOOHXUV��0DWKLHX�HVW�WUqV�VHQVLEOH�j�OD�WH[WXUH�GHV�DOLPHQWV�HW�j�OD�OXPLqUH��LO�D�GHV�KDELWXGHV�VWULFWHV��6HV�
SDUHQWV�VRQW�VpSDUpV��LO�FKDQJHUD�G¶pFROH�HQ�VHSWHPEUH�SURFKDLQ�HW�LO�HVW�VWUHVVp��8QH�GHPDQGH�GH�FRQVXOWDWLRQ�D�
GRQF�pWp�GHPDQGpH�DX�SV\FKRORJXH�FOLQLFLHQ�GDQV�OH�EXW�G¶DGUHVVHU�OHV�SUREOqPHV�GH�VRPPHLO�GH�0DWKLHX�� 

$YDQW�OD�SUHPLqUH�UHQFRQWUH��OHV�SDUHQWV�RQW�IDLW�SDUYHQLU�OHXUV�UpSRQVHV�DX[�TXHVWLRQQDLUHV�TX¶LOV�DYDLHQW�UHoXV�
GH�OD�SDUW�GX�SV\FKRORJXH��\�FRPSULV�XQ�MRXUQDO�GH�VRPPHLO��8Q�UpVXPp�GX�GRVVLHU�GH�VDQWp�HVW�pJDOHPHQW�DFFHV�
VLEOH�DX�SV\FKRORJXH��&HOXL-FL�QRWH�OHV�pOpPHQWV�VXLYDQWV ��RUGRQQDQFH�G¶XQ�SV\FKRVWLPXODQW�j�ORQJXH�GXUpH�G¶DF�
WLRQ�SULV� OH�PDWLQ�SRXU�XQ�7'$�+�SRVVLEOH��DMRXW�G¶RPpJDV-���GH�SURELRWLTXHV�HW�GH�PXOWLYLWDPLQHV�j�XQH�GLqWH�
VDQV�JOXWHQ��/H�SV\FKRORJXH�FRQVWDWH�TXH�0DWKLHX�HVW�VXLYL�DX�&/6&�SDU�XQH�SV\FKRpGXFDWULFH��ODTXHOOH�IDLW�SDU�
IRLV�GHV�YLVLWHV�j�OD�PDLVRQ��/D�SUHPLqUH�UHQFRQWUH�VH�IDLW�DYHF�OHV�GHX[�SDUHQWV�HW�0DWKLHX��/D�SODLQWH�GH�VRPPHLO�
Q¶D�SDV�FKDQJp��0DWKLHX�QH�SDUWLFLSH�SDV�DX[�pFKDQJHV�HW�HVW�FRQFHQWUp�VXU�OD�FROOHFWLRQ�GH�ILJXULQHV�PLVH�j�VD�GLV�
SRVLWLRQ��'H�WHPSV�HQ�WHPSV��LO�GLW�WUqV�IRUW�© SDSD ª�RX�© PDPDQ ª�HQ�OHV�UHJDUGDQW�RX�QRQ��SXLV�UHSUHQG�VHV�MHX[��
OHV�SDUHQWV�UpDJLVVHQW�OH�SOXV�VRXYHQW�HQ�GLVFRUGDQFH ��O¶XQ�VH�OqYH��O¶DXWUH�O¶LJQRUH�� 

/D�GpPDUFKH�LQLWLDOH�HVW�G¶pWDEOLU�XQ�REMHFWLI�UpDOLVWH ��GDQV�FH�FDV-FL��FH�VHUD�G¶DPpOLRUHU�O¶KHXUH�GX�UpYHLO�IL�
QDO��/H�SV\FKRORJXH�YpULILH�DXSUqV�GHV�GHX[�SDUHQWV�V¶LO�\�D�GHV�KpVLWDWLRQV�VXU�OD�SUpVHQWH�GpPDUFKH�HW�V¶DVVXUH�
G¶DYRLU�XQH�LPSOLFDWLRQ�HQWLqUH�HW�FRRUGRQQpH�GHV�GHX[�SDUHQWV��/H�SV\FKRORJXH�SUHQG�QRWH�GH�FH�TXH�OHV�SDUHQWV�
RQW�WHQWp�SRXU�DPpOLRUHU�OD�VLWXDWLRQ�GX�VRPPHLO��FH�TXL�D�OH�PLHX[�IRQFWLRQQp�HW�FH�TXL�Q¶D�SDV�IRQFWLRQQp��,O�DYLVH�
OHV�SDUHQWV�TX¶LO�FRQWDFWHUD�OD�SV\FKRpGXFDWULFH�DILQ�GH�FRRUGRQQHU�OHV�SODQV�G¶LQWHUYHQWLRQ� 

(Q�GHX[LqPH� OLHX�� OH�SV\FKRORJXH� UpYLVH� DYHF� OHV�SDUHQWV� OD� VpTXHQFH�GHV� pYqQHPHQWV� ORUV�GH� OD� URXWLQH�GX�
VRLU ��0DWKLHX�VRXSH��MRXH�DYHF�VD�WDEOHWWH�RX�pFRXWH�OD�WpOp��SUHQG�XQ�EDLQ�SXLV�XQH�FROODWLRQ��MRXH�DYHF�VHV�OHJR��
VH�PHW�HQ�S\MDPD��VH�EURVVH�OHV�GHQWV��SUHQG�GH�OD�PpODWRQLQH�V¶LO�HVW�SOXV�H[FLWp�FH�VRLU-Oj��HIILFDFLWp�YDULDEOH��HW�
YD�DX�OLW��3XLV��PDPDQ�OXL�IDLW�XQ�PDVVDJH�HW�SDSD�IHXLOOHWWH�SOXW{W�GHV�OLYUHV�G¶DQLPDX[�DYHF�0DWKLHX��,O�\�D�XQ�
UHWRXU�VXU�OD�MRXUQpH�HW�OHV�SODQV�SRXU�GHPDLQ��ELVRXV��OXPLqUHV�HW�GRGR�� 

/RUV�GH�O¶HQWUHYXH��OH�SV\FKRORJXH�H[SOLTXH�pJDOHPHQW�OHV�JUDQGV�SULQFLSHV�TXL�UqJOHQW�OH�VRPPHLO ��O¶KRUORJH�
ELRORJLTXH�HW�OD�GHWWH�GH�VRPPHLO��FI��/H�VRPPHLO�GH�O¶HQIDQW���¬�SDUWLU�GH�FHV�LQIRUPDWLRQV�OH�SV\FKRORJXH�DMXVWH�
DYHF� OHV� SDUHQWV� OD� VpTXHQFH� GHV� pYqQHPHQWV� GH� OD� URXWLQH� GX� VRLU DILQ� GH� UHVSHFWHU� GHX[� SULQ�
FLSHV FRPSOpPHQWDLUHV������DXJPHQWHU�OHV�VLJQHV�GH�FRQWUDVWH�HQWUH�OH�MRXU�HW�OD�QXLW�����SODFHU�OHV�DFWLYLWpV�OHV�SOXV�
VWLPXODQWHV�HQ�GpEXW�GH�URXWLQH�HW�OHV�SOXV�FDOPHV�j�OD�ILQ��/D�VpTXHQFH�GHYLHQW ��UHWRXU�VXU�OD�MRXUQpH�HW�OHV�SODQV�
SRXU�GHPDLQ��WDEOHWWH�RX�WpOp��FROODWLRQ��OHJR��PpODWRQLQH��FI��$QQH[H�%���VRLQV�GHQWDLUHV��EDLQ��HQ�OXPLqUH�WDPLVpH�
�HIIHW� FDOPDQW� HW� IDYRULVH� OD� EDLVVH� GH� WHPSpUDWXUH� FRUSRUHOOH��� S\MDPD�� FKDPEUH� j� FRXFKHU��PDVVDJH� RX� OLYUHV�
G¶DQLPDX[��ELVRXV��OXPLqUHV�HW�GRGR��,O�V¶DVVXUH�SDU�DLOOHXUV�TXH�O¶HQYLURQQHPHQW�GH�OD�FKDPEUH�j�FRXFKHU�HVW�SUR�
SLFH�DX�VRPPHLO �� WHPSpUDWXUH�SOXV�IUDvFKH�TXH�FKDXGH�HW�REVFXULWp� WRWDOH� �YHLOOHXVH�j�pFODLUDJH� LQGLUHFW��SDV�GH�
OXPLqUH�EOHXH���'¶DXWUHV�PHVXUHV�HQYLURQQHPHQWDOHV�SHXYHQW�pJDOHPHQW�V¶DSSOLTXHU��0DUWHOOR��������� 

8Q�UpVXPp�pFULW�GHV�DPpQDJHPHQWV�VXU�OHVTXHOV�OH�SV\FKRORJXH�V¶HVW�HQWHQGX�DYHF�OHV�SDUHQWV�OHXU�VHUD�WUDQV�
PLV�DX�FRXUV�GHV�SURFKDLQV�MRXUV��DLQVL�TX¶j� OD�SV\FKRpGXFDWULFH�SRXU�FRRUGRQQHU� OHV�SODQV�G¶LQWHUYHQWLRQ��8QH�
UHQFRQWUH�GDQV�VL[�j�KXLW�VHPDLQHV�HVW�SODQLILpH�G¶DYDQFH��PDLV�OHV�SDUHQWV�SHXYHQW�FRQWDFWHU�OH�SV\FKRORJXH�G¶LFL�
Oj�SRXU�GHV�DMXVWHPHQWV�RX�VL�GHV�SUREOqPHV�DSSDUDLVVHQW�� 

/H�VRPPHLO�GH�0DWKLHX�V¶HVW�HIIHFWLYHPHQW�DPpOLRUp��ELHQ�TX¶HQFRUH� LPSDUIDLW �� LO� D� IDOOX�SURFpGHU� WUqV�SUR�
JUHVVLYHPHQW�GDQV�O¶DPpQDJHPHQW�GH�OD�URXWLQH�DILQ�GH�SDOOLHU�OD�ULJLGLWp�FRPSRUWHPHQWDOH�GH�0DWKLHX��HW�XQ�SHX�
FHOOH�GX�SqUH���'H�SOXV��XQ�SUREOqPH�G¶DWWDFKHPHQW�D�VXUJL�DYHF�OD�PqUH��FDU�OH�WHPSV�GH�FRQWDFW�DYHF�HOOH�XQH�IRLV�
TXH�0DWKLHX�pWDLW�DX�OLW�DYDLW�PDLQWHQDQW�UDFFRXUFL��'X�VRXWLHQ�HQ�SV\FKRpGXFDWLRQ�HW�GHX[�VHVVLRQV�DYHF�XQ�SV\�
FKRORJXH�FOLQLFLHQ�RQW�JUDQGHPHQW�DLGp�OD�VLWXDWLRQ� 
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eFKHOOH�+,%28�GH�GpSLVWDJH�GHV�WURXEOHV�GX�VRPPHLO�SpGLDWULTXHV�� 



1HXURSV\FKRORJLH�&OLQLTXH�HW�$SSOLTXpH  KWWSV���GRL�RUJ����������M�QFDFQ��������� 
$SSOLHG�DQG�&OLQLFDO�1HXURSV\FKRORJ\ 
9ROXPH����$XWRPQH�)DOO����� 

 

$SSOLFDELOLW\�RI�1HXURSV\FKRORJLFDO�DQG�3V\FKRPHWULF�7HVWV�LQ�
$XWRVRPDO�5HFHVVLYH�6SDVWLF�$WD[LD�RI�&KDUOHYRL[-6DJXHQD\�

�$56$&6� 
 

.HYLQ�%UDVVDUG���-XOLH�%RXFKDUG�����*HQHYLqYH�)RUJXHV���$OOH[H�%RLYLQ-0HUFLHU���	�&\QWKLD�*DJQRQ����  
�8QLYHUVLWp�GX�4XpEHF�j�&KLFRXWLPL 

�*URXSH�GH�UHFKHUFKH�LQWHUGLVFLSOLQDLUH�VXU�OHV�PDODGLHV�QHXURPXVFXODLUHV��&,8666�GX�6DJXHQD\-/DF-6W--HDQ� 
�)DFXOWp�GH�PpGHFLQH�HW�GHV�VFLHQFHV�GH�OD�VDQWp��8QLYHUVLWp�GH�6KHUEURRNH��6LWH�6DJXHQD\�-�&HQWUH�GH�

UHFKHUFKH�&KDUOHV-/H-0R\QH 
 

$XWRVRPDO�5HFHVVLYH�6SDVWLF�$WD[LD�RI�&KDUOHYRL[-6DJXHQD\��$56$&6��LV�D�GHJHQHUDWLYH�VSLQRFHUHEHOODU�
GLVHDVH�ZLWK�S\UDPLGDO��FHUHEHOODU��DQG�QHXURSDWKLF�LPSDLUPHQWV��5HFHQW�VWXGLHV�KLJKOLJKW�SRVVLEOH�GHILFLWV�
LQ�FRJQLWLYH�IXQFWLRQV�OLNH�ODQJXDJH��3V\FKRPHWULF�WHVWV�VHOHFWLRQ�LPSOLHV�FDUHIXO�FRQVLGHUDWLRQ�GXH�WR�XSSHU�
OLPEV� LQFRRUGLQDWLRQ� DQG� G\VDUWKULD�� 7KH� REMHFWLYH� RI� WKLV� VWXG\� LV� WR� GRFXPHQW� WKH� DSSOLFDELOLW\� RI� ���
QHXURSV\FKRORJLFDO�DQG���SV\FKRORJLFDO�WHVWV�LQ���LQGLYLGXDOV�ZLWK�$56$&6�DJHG�EHWZHHQ����DQG����\HDUV��
$OO�WHVWV�ZHUH�UDWHG�RQ���DSSOLFDELOLW\�FULWHULD�XVLQJ�D��-OHYHO�UDWLQJ�VFDOH��$�IRU�H[FHOOHQW��%�IRU�DFFHSWDEOH��
&�IRU�UHFRQVLGHU��0RVW�WHVWV�SRVHG�IHZ�RU�QR�DSSOLFDELOLW\�OLPLWV�ZLWK�$56$&6�SDWLHQWV��+RZHYHU��FHUWDLQ�
WHVWV� �H�J��� /HLWHU-�� DQG�5DYHQ¶V� 6WDQGDUG�3URJUHVVLYH�0DWULFHV�� DUH� QRW� UHFRPPHQGHG� GXH� WR� VLJQLILFDQW�
LVVXHV� UHODWHG� WR� DSSOLFDELOLW\�� 7KHVH� UHVXOWV� PD\� KHOS� FOLQLFLDQV� DQG� UHVHDUFKHUV� ZRUNLQJ� ZLWK� WKLV�
SRSXODWLRQ�WR�VHOHFW�HYDOXDWLRQV�DQG�WHVWV�DSSOLFDEOH�LQ�WKLV�SRSXODWLRQ� 

.H\ZRUGV�� $XWRVRPDO� 5HFHVVLYH� 6SDVWLF� $WD[LD� RI� &KDUOHYRL[-6DJXHQD\�� PHWURORJLFDO� SURSHUWLHV�� WHVW�
DGPLQLVWUDWLRQ��FRJQLWLRQ��SHUVRQDOLW\ 

/¶DWD[LH� UpFHVVLYH� VSDVWLTXH� DXWRVRPLTXH� GH� &KDUOHYRL[-6DJXHQD\� �$56$&6�� HVW� XQH� PDODGLH�
QHXURGpJpQpUDWLYH�VSLQRFpUpEHOOHXVH�LPSOLTXDQW�GHV�DWWHLQWHV�S\UDPLGDOHV��FpUpEHOOHXVHV�HW�QHXURSDWKLTXHV�
HW� GH� SRVVLEOHV� GpILFLWV� GDQV� FHUWDLQHV� IRQFWLRQV� FRJQLWLYHV� FRPPH� OH� ODQJDJH�� /D� VpOHFWLRQ� GHV� WHVWV�
SV\FKRPpWULTXHV� DSSURSULpV� LPSOLTXH� FHUWDLQHV� SUpFDXWLRQV� OLpHV� j� OD� SUpVHQFH� G¶LQFRRUGLQDWLRQ� GHV�
PHPEUHV� VXSpULHXUV�HW�GH�G\VDUWKULH��/¶REMHFWLI�GH�FHWWH�pWXGH�FRQVLVWH�j�GRFXPHQWHU� O¶DSSOLFDELOLWp�GH����
WHVWV� QHXURSV\FKRORJLTXHV� HW�GH��� WHVWV� SV\FKRORJLTXHV� FKH]��� LQGLYLGXV� DWWHLQWV�G¶$56$&6� ���-��� DQV���
/HV�WHVWV�RQW�pWp�pYDOXpV�HQ�IRQFWLRQ�GH���FULWqUHV�G¶DSSOLFDELOLWp�HQ�XWLOLVDQW�XQH�pFKHOOH�j���QLYHDX[ ��$�SRXU�
H[FHOOHQW��%�SRXU�DFFHSWDEOH��&�SRXU�UHFRQVLGpUHU��/D�SOXSDUW�GHV�WHVWV�RQW�SRVp�SHX�RX�SDV�GH�OLPLWHV�OLpHV�j�
O¶DSSOLFDELOLWp� FKH]� OHV� SDWLHQWV� DWWHLQWV� G¶$56$&6�� &HOD� GLW�� FHUWDLQV� WHVWV� �F�-j-G��� OH� /HLWHU-�� HW� OHV�
0DWULFHV�3URJUHVVLYHV�GH�5DYHQ��QH�VRQW�SDV�UHFRPPDQGpV�HQ�UDLVRQ�GH�SUREOqPHV�OLpV�j�OHXU�DSSOLFDELOLWp��
&HV�UpVXOWDWV�SRXUURQW�YHQLU�HQ�DLGH�DX[�FOLQLFLHQV�HW�FKHUFKHXUV�TXL�WUDYDLOOHQW�DXSUqV�GH�FHWWH�SRSXODWLRQ�HQ�
YXH�GH�OD�VpOHFWLRQ�G¶pYDOXDWLRQV�HW�GH�WHVWV� 

0RWV�FOpV���$WD[LH�VSDVWLTXH�DXWRVRPLTXH�GH�&KDUOHYRL[-6DJXHQD\��SURSULpWpV�PpWURORJLTXHV��DGPLQLVWUDWLRQ�
GH�WHVW��FRJQLWLRQ��SHUVRQQDOLWp 

$XWRVRPDO� 5HFHVVLYH� 6SDVWLF� $WD[LD� RI�
&KDUOHYRL[-6DJXHQD\� �$56$&6�� LV� D� UDUH�
QHXURPXVFXODU� JHQHWLF� GLVHDVH� ZLWK� WKH� KLJKHVW�
SUHYDOHQFH� LQ� WKH� SURYLQFH� RI� 4XHEHF�� &DQDGD��

)ROORZLQJ� WKH� UHFHQW� GHVFULSWLRQ� RI� PRUH� WKDQ� ����
NQRZQ� PXWDWLRQV� ZRUOGZLGH�� LW� LV� QRZ� GHVFULEHG� DV�
RQH� RI� WKH� PRVW� FRPPRQ� IRUPV� RI� UHFHVVLYH� VSDVWLF�
DWD[LD� �6\QRI]LN� HW� DO��� ������ 7KLIIDXOW� HW� DO��� �������
$SSUR[LPDWHO\� ���� RI� WKH� DIIHFWHG� LQGLYLGXDOV� IURP�
4XHEHF� DUH� KRPR]\JRXV� IRU� RQH� RI� WKH� WZR� IRXQGHU�
YDULDQWV� RI� WKH� PXWDWLRQ� �L�H�� F�����GHO7�� 9HUPHHU��
9DQ� GH� :DUUHQEXUJ�� 	� .DPVWHHJ�� ������� ,W� LV� D�
GHJHQHUDWLYH� VSLQRFHUHEHOODU� GLVHDVH� ZLWK� D� VORZ�
SURJUHVVLRQ�� 7KH� ILUVW� V\PSWRPV� DUH� QRWLFHG� DW�
ZDONLQJ�RQVHW�� IDPLO\�PHPEHUV� UHSRUW� SUREOHPV�ZLWK�
EDODQFH� DQG� IUHTXHQW� IDOOV� �%RXFKDUG�� %DUEHDX��
%RXFKDUG��	�%RXFKDUG��������%RXFKDUG�HW�DO����������
7KH� HYROXWLRQ� RI� WKH� GLVHDVH� LV� REYLRXV� LQ� WKH� ODWH�
WHHQV� DQG� HDUO\� WZHQWLHV�� ,W� LV� FKDUDFWHUL]HG� E\�

7KLV�UHVHDUFK�ZDV�VXSSRUWHG�E\�WKH�*URXSH�GH�UHFKHUFKH�LQWHUGLV�
FLSOLQDLUH� VXU� OHV�PDODGLHV� QHXURPXVFXODLUHV� �*5,01�� DIILOLDWHG�
WR� WKH� &,8666� GX� 6DJXHQD\-/DF-6DLQW--HDQ�� )LQDQFLDO� VXSSRUW�
ZDV� SURYLGHG� E\� WKH� $WD[LD� &KDUOHYRL[-6DJXHQD\� )RXQGDWLRQ��
6SHFLDO�WKDQNV�DUH�H[WHQGHG�WR�-DQLH�*DXWKLHU-%RXGUHDX�DQG�6Wp�
SKDQH�%HUJHURQ�IRU�WKHLU�DVVLVWDQFH�� 
&RUUHVSRQGHQFH�UHJDUGLQJ�WKLV�DUWLFOH�VKRXOG�EH�DGGUHVVHG�WR���/D�
FRUUHVSRQGDQFH� FRQFHUQDQW� FHW� DUWLFOH� GHYUDLW� rWUH� DGUHVVpH� j� �� 
.HYLQ�%UDVVDUG��8QLYHUVLWp�GX�4XpEHF�j�&KLFRXWLPL� 
�����%RXOHYDUG�GH�O¶8QLYHUVLWp�� 
&KLFRXWLPL��4&��&DQDGD��*�+��%� 
7HO������-���-���� 
(-PDLO��NHYLQ�EUDVVDUG�#XTDF�FD 
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S\UDPLGDO� �VSDVWLFLW\� DQG� ZHDNQHVV��� FHUHEHOODU�
�DWD[LD���DQG�GLVWDO�QHXURSDWKLF��DP\RWURSK\�DQG�GLVWDO�
ZHDNQHVV�� VLJQV�RI�YDULDEOH� LQWHQVLW\�DQG�SURJUHVVLRQ�
�%RXFKDUG�HW�DO���������%RXFKDUG�HW�DO���������*D]XOOD��
0D\D\R-6LQXpV�� %HQDYHQWH�� 0RGUHJR�� 	� %HUFLDQR��
������ 9HUPHHU�� 9DQ� GH� :DUUHQEXUJ�� 	� .DPVWHHJ��
������� %HVLGHV� WKDW�� FHUHEUDO� LPDJHU\� VKRZV� DWURSK\�
RI� WKH� VXSHULRU� FHUHEHOODU� YHUPLV� �%RXFKDUG� HW� DO���
������ %RXFKDUG� HW� DO��� ������ 0LJQDUUL� HW� DO��� ������
3LOOLRG� HW� DO��� ������ DQG� FHUHEHOODU� KHPLVSKHUHV�
�0DUWLQ�� %RXFKDUG�� 6\OYDLQ�� 6W-2QJH�� 	� 7UXFKRQ��
������ 3LOOLRG� HW� DO��� ������ 9HUPHHU� HW� DO��� ������� $�
WKLFNHQLQJ�RI�LQIHULRU�FHUHEHOODU�YHUPLV�LV�DOVR�QRWLFHG�
DV� ZHOO� DV� D� SURJUHVVLYH� FRUWLFR-FHUHEHOODU� DWURSK\�
�%RXFKDUG� HW� DO��� ������� *HQHUDOO\�� FHUHEHOODU�
LQIULQJHPHQWV� DUH� NQRZQ� WR� FDXVH� SHUWXUEDWLRQV� RI�
VHQVRU\-PRWRU�IXQFWLRQV��5DH-*UDQW�	�3DUVRQV���������
EXW� LQFUHDVLQJ�HYLGHQFHV�VXJJHVW� WKH\�PD\�FRQWULEXWH�
WR� FRJQLWLYH� IXQFWLRQ� GHILFLWV� LQ� WDVNV� ZKHUH� PRWRU�
VNLOOV� DUH� QRW� LQYROYHG� �)DQFHOOX� HW� DO��� ������ 3LQHO��
������ 6FKPDKPDQQ�� ������� +RZHYHU�� LQ� RUGHU� WR�
HQVXUH� YDOLGLW\� RI� PHDVXUHPHQW�� VHOHFWLRQ� RI�
SV\FKRPHWULF� WHVWV� IRU� QHXURSV\FKRORJLFDO� DQG�
SV\FKRORJLFDO� HYDOXDWLRQ� ZLWK� WKLV� SRSXODWLRQ� VKRXOG�
EH� GRQH� ZLWK� SDUWLFXODU� DWWHQWLRQ� WR� XSSHU� OLPEV�
LQFRRUGLQDWLRQ�� VSDVWLFLW\�� DWD[LD�� DQG� QHXURSDWKLF�
VLJQV��DV�WKH\�PD\�ELDV�WHVWV�LQWHUSUHWDWLRQ� 

&RJQLWLYH�)XQFWLRQV�DQG�3HUVRQDOLW\�LQ�
$56$&6 

6LQFH�LWV�ILUVW�GHVFULSWLRQ�LQ�������IHZ�VWXGLHV�KDYH�
LQYHVWLJDWHG� FRJQLWLYH� IXQFWLRQLQJ� LQ� $56$&6��
%RXFKDUG� HW� DO�� ������� ZHUH� WKH� ILUVWV� WR� JDWKHU�
LQIRUPDWLRQ�RQ� LQWHOOHFWXDO� IXQFWLRQLQJ� LQ� DGXOWV�ZLWK�
$56$&6�� 0RUH� WKDQ� ��� \HDUV� ODWHU�� VWXGLHV� ZHUH�
FRQGXFWHG� ZLWK� FKLOGUHQ� DQG� DGROHVFHQWV� WR� H[SORUH�
VSHFLILF� FRJQLWLYH� GRPDLQV� VXFK� DV� YLVXRSHUFHSWLYH�
IXQFWLRQV�� SODQLILFDWLRQ� DELOLWLHV�� DQG� YLVXDO� DWWHQWLRQ�
�'UROHW�� ������ /pYHVTXH�� ������� ,Q� WKLV� UHJDUG�� WKHVH�
DXWKRUV� VXJJHVWHG� SUHVHUYDWLRQ� RI� WKH� ILUVW� WZR�
IXQFWLRQV� EXW� VLJQLILFDQW� GLIILFXOWLHV� ZLWK� YLVXDO�
DWWHQWLRQ�� 'UROHW� ������� DOVR� GLVFXVVHV� LQGLFDWRUV� RI�
GHFUHDVHG� SURFHVVLQJ� VSHHG� DQG� GHILFLWV� ZLWK� YLVXDO�
VHTXHQWLDO�PHPRU\�DQG�DXGLWLYR-YHUEDO�OHDUQLQJ��0RUH�
UHFHQWO\�� WKUHH� FROODERUDWLYH� PXOWLSOH� FDVH� VWXGLHV�
�%RLYLQ-0HUFLHU�� Q�G��� %RXFKHU�� ������ 'HVPHXOHV��
������ ZHUH� FRQGXFWHG� ZLWK� HLJKW� $56$&6� SDWLHQWV�
DJHG�EHWZHHQ����DQG����\HDUV��7KHVH�VWXGLHV�DLPHG�WR�
H[SORUH� $56$&6� FRJQLWLYH� DQG� SHUVRQDOLW\� SURILOHV��
&RQFHUQLQJ� WKH� FRJQLWLYH� SURILOH�� %RLYLQ-0HUFLHU�
�Q�G���HYDOXDWHG�IRXU�SDUWLFLSDQWV�DJHG�EHWZHHQ����DQG�
��� \HDUV�� 5HVXOWV� IURP� WKLV� SDUW� RI� WKH� FROODERUDWLYH�
VWXGLHV� DUH� QRW� DYDLODEOH� DW� WKLV� WLPH�� )RU� KHU� SDUW��
%RXFKHU��������LQYHVWLJDWHG�FRJQLWLYH�SURILOHV�LQ�IRXU�
SDUWLFLSDQWV�DJHG�EHWZHHQ����DQG����\HDUV�ROG��5HVXOWV�
LQGLFDWHG�IRXU�DIIHFWHG�FRJQLWLYH�IXQFWLRQV��SURFHVVLQJ�
VSHHG��VXVWDLQHG�DWWHQWLRQ��ODQJXDJH��DQG�YLVXDO�ORJLFDO�

UHDVRQLQJ�� )RU� RWKHU� FRJQLWLYH� IXQFWLRQV� LQYHVWLJDWHG��
WKH� DXWKRU� UHSRUWHG� LQFRQVLVWHQW� UHVXOWV� EHWZHHQ�
SDUWLFLSDQWV�� )RU� LQVWDQFH�� SHUIRUPDQFHV� RQ� ZRUNLQJ�
PHPRU\� WDVNV� GLYHUJHG� VLJQLILFDQWO\� GHSHQGLQJ� RQ�
VHQVRU\� PRGDOLW\�� ,QGHHG�� QRUPDWLYH� UHVXOWV� ZHUH�
QRWHG�LQ�YLVXDO�PRGDOLW\��EXW�GHILFLWV�ZHUH�REVHUYHG�LQ�
DXGLWRU\�PRGDOLW\��5HJDUGLQJ�SHUVRQDOLW\��WKHUH�VHHPV�
WR� KDYH� QR� KRPRJHQHRXV� SURILOH� DPRQJ� WKH� HLJKW�
SDUWLFLSDQWV� �'HVPHXOHV�� ������� +RZHYHU�� UHVXOWV�
UHYHDOHG� D� WHQGHQF\� UHJDUGLQJ� WKH� RSHQQHVV� WUDLW�
DFFRUGLQJ� WR� WKH� )LYH-)DFWRU� 0RGHO� RI� 3HUVRQDOLW\�
�&RVWD�	�:LGLJHU���������7KH�DXWKRUV�REVHUYHG�D�ORZ�
RSHQQHVV� XVXDOO\� UHIOHFWLQJ� D� ULJLGLW\� RI� WKLQNLQJ�� D�
ORZ�RSHQQHVV� WR�QHZ�RU�GLIIHUHQW�YDOXHV� DQG� LGHDV��D�
GLIILFXOW\�LQ�UHFRJQL]LQJ�WKH�HPRWLRQV�RI�RWKHUV��DQG�D�
WHQGHQF\�WR�SUDJPDWLVP� 

7KHVH� H[SORUDWRU\� VWXGLHV� RQ� FRJQLWLYH� DQG�
SHUVRQDOLW\�SURILOH�LQ�$56$&6�WKXV�JDYH�SUHOLPLQDU\�
LQVLJKWV�RQ�WKLV�PDWWHU��(YHQ�LI�YDOLGLW\�DQG�ILGHOLW\�RI�
SV\FKRPHWULF� WHVWV� XVHG� LQ� WKHVH� VWXGLHV� KDYH� EHHQ�
GHPRQVWUDWHG�� SUDFWLFDO� FRQVLGHUDWLRQV� PXVW� EH�
DGGUHVVHG� WR� HQVXUH� IHDVLELOLW\� RI� WKHLU� XVH� LQ� IXWXUH�
FOLQLFDO� DQG� UHVHDUFK� FRQWH[WV� �H�J��� DGPLQLVWUDWLRQ�
WLPH�� XWLOLW\� RI� FOLQLFDO� LQIRUPDWLRQ� JDWKHUHG��
DGDSWDWLRQ� WR� $56$&6� SDWLHQW¶V� FKDUDFWHULVWLF���
%HIRUH� JRLQJ� LQWR� ODUJHU� VWXGLHV� WR� GHVFULEH� FHQWUDO�
QHUYRXV� LQYROYHPHQW�� D� FDUHIXO� VHOHFWLRQ� RI�
QHXURSV\FKRORJLFDO� WHVWV� LV� QHFHVVDU\� DV� WKH\� UHTXLUH�
PRWRU�RU�YHUEDO� UHVSRQVHV� �6HURQ�	�9DQ�GHU�/LQGHQ��
������ WKDW� PD\� EH� LQIOXHQFHG� E\� WKH� SUHVHQFH� RI�
LQFRRUGLQDWLRQ�DQG�G\VDUWKULD�� ,W� LV�FULWLFDO� LQ�RUGHU� WR�
PLQLPL]H�LQWHUSUHWDWLYH�ELDV�DQG�RSWLPL]H�UHOLDELOLW\�RI�
WKH� PHDVXUH�� :KHQ� VHOHFWLQJ� SV\FKRORJLFDO� DQG�
QHXURSV\FKRORJLFDO� SV\FKRPHWULF� WHVWV� PRVW� DGDSWHG�
WR�HYDOXDWLRQ�QHHGV�DQG�SDWLHQWV¶�IHDWXUHV��UHVHDUFKHUV¶�
DQG�FOLQLFLDQV¶�H[SHUWLVH�ZLWK�$56$&6�SDWLHQWV�LV�DQ�
LPSRUWDQW� VRXUFH� RI� LQIRUPDWLRQ�� +RZHYHU�� DQ�
REMHFWLYH� HYDOXDWLRQ� JXLGHG� E\� VSHFLILF� HPSLULFDO�
DSSOLFDELOLW\�FULWHULD�ZRXOG�DOORZ�WKH�HVWDEOLVKPHQW�RI�
VHOHFWLRQ� LQGLFDWRUV� IRU� SV\FKRPHWULF� WHVWV� XVHG� ZLWK�
$56$&6�SDWLHQWV� 

$SSOLFDELOLW\�RI�0HDVXUHPHQW�7RROV 

7KH� SUDJPDWLF� DQG� SV\FKRPHWULF� SURSHUWLHV� PXVW�
EH�FRQVLGHUHG�LQ�WKH�VHOHFWLRQ�RI�WKH�PRVW�DSSURSULDWH�
PHDVXUHPHQW� WRROV� LQ� D� JLYHQ� FRQWH[W� �$QGUHVHQ��
������$XJHU� HW� DO��� �������%H\RQG� WKH� LPSRUWDQFH� RI�
YHULI\LQJ� WKHLU� YDOLGLW\��:DGH� ������� LQVLVWV� RQ� WKHLU�
SUDFWLFDO� DVSHFWV� �H�J��� WLPH� WDNHQ�� QHHG� IRU� WUDLQLQJ��
DFFHSWDELOLW\� WR� SDWLHQWV��� ,Q� D� OLWHUDWXUH� VHDUFK� RQ�
RSHUDWLRQDO� FULWHULD� XVHG� IRU� WKLV� SXUSRVH�� $XJHU��
'HPHUV�� DQG� 6ZDLQH� ������� SURSRVHG� WKH� WHUP�
³DSSOLFDELOLW\´� WR� HQJOREH� D� SDQHO� RI� SUDJPDWLF�
TXDOLWLHV�VXFK�DV�FOLQLFDO�XWLOLW\��VHQVLELOLW\��IHDVLELOLW\��
DFFHSWDELOLW\��DQG�SUDFWLFDELOLW\�� ,Q�������$XJHU�HW�DO��
WHVWHG� WKLV� FRQFHSWXDO� IUDPHZRUN� WR� DVVHVV� WKH�
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DSSOLFDELOLW\�RI�D�PXOWLGLPHQVLRQDO�WRRONLW�IRU�JHULDWULF�
UHKDELOLWDWLRQ� RXWFRPHV�� 6HHGDW�� -DPHV�� DQG� 5RVH�
������� DOVR� H[SORLWHG� WKLV�PRGHO� WR� HYDOXDWH� ��� WHVWV�
LQWHQGHG� IRU� SRSXODWLRQV� ZLWK� PXVFOH� GLVHDVHV�� 7KH�
PRGHO� SURSRVHV� IRXU� PDMRU� FULWHULD� FRPSULVLQJ� VXE-
FULWHULD�WR�HYDOXDWH�WKH�DSSOLFDELOLW\�RI�D�PHDVXUHPHQW�
WRRO� �FI�� $SSHQGL[� $��� 5HVSRQGHQW� EXUGHQ�
FRUUHVSRQGV� WR� LQYDVLYHQHVV� �SK\VLFDO� RU� HPRWLRQDO���
JOREDO� HIIRUW� UHTXLUHG�� VHFXULW\�� UHIXVDO�� DQG�
DFFHSWDELOLW\� IURP� WKH� UHVSRQGHQW¶V� SRLQW� RI� YLHZ��
([DPLQHU� EXUGHQ� FRPSULVHV� GLIIHUHQW� FRPSRQHQWV�
�DGPLQLVWUDWLRQ� WLPH�� QHHG� IRU� WUDLQLQJ�� VLPSOLFLW\� RI�
DGPLQLVWUDWLRQ��VFRULQJ�DQG�LQWHUSUHWDWLRQ��DYDLODELOLW\��
HWF���WR�EH�FRQVLGHUHG�DV�TXDOLWLHV�RU�OLPLWDWLRQV�LQ�WKH�
DSSOLFDWLRQ� RI� WKH� PHDVXUHPHQW� WRRO�� 6FRUH�
GLVWULEXWLRQ� UHIHUV� WR� KRZ� DSSURSULDWH� LV� D� VFDOH� WR�
UHSUHVHQW� WKH� GLYHUVLW\� RI� EHKDYLRXUV�� RSLQLRQV�� RU�
SHUIRUPDQFH�OHYHOV�LQ�D�VDPSOH��L�H���QRUPDO�FXUYH�DQG�
IORRU�FHLOLQJ� HIIHFW��� )LQDOO\�� IRUPDW� FRPSDWLELOLW\� LV�
GHILQHG� E\� WKH� FRQVLVWHQF\� EHWZHHQ� SRSXODWLRQ�
VSHFLILF�FKDUDFWHULVWLFV�DQG�DVVHVVPHQW�IRUPDW�LQ�RUGHU�
WR� DYRLG� DJH�� JHQGHU�� FXOWXUDO�� RU� GLVDELOLW\� ELDVHV�
�$QGUHVHQ�� ������� 7KH� SUHVHQW� VWXG\� SURSRVHV� WKLV�
FRQFHSWXDO� IUDPHZRUN� WR� HYDOXDWH� DSSOLFDELOLW\� RI�
SV\FKRPHWULF� WHVWV� XVHG� ZLWK� $56$&6� SDWLHQWV��
$GGHG� WR� YDOLGLW\� DQG� ILGHOLW\�� GDWD� RQ� SV\FKRPHWULF�
WHVWV� DSSOLFDELOLW\� ZLOO� LQFUHDVH� FOLQLFLDQV¶� DQG�
UHVHDUFKHUV¶�FRQILGHQFH� LQ�FKRRVLQJ� WKH�PRVW�VXLWDEOH�
QHXURSV\FKRORJLFDO� DQG� SHUVRQDOLW\� WHVWV� ZLWK� WKLV�
SRSXODWLRQ� 

2EMHFWLYHV 

7KH� SUHVHQW� VWXG\� LV� FORVHO\� DWWDFKHG� WR� WKH�
H[SORUDWRU\� PXOWLSOH� FDVH� VWXGLHV� RQ� FRJQLWLYH� DQG�
SHUVRQDOLW\� SURILOHV� LQ� LQGLYLGXDOV� ZLWK� $56$&6�
�%RLYLQ-0HUFLHU�� Q�G��� %RXFKHU�� ������ 'HVPHXOHV��
�������,Q�WKHVH�VWXGLHV��D�ZLGH�YDULHW\�RI�SV\FKRPHWULF�
LQVWUXPHQWV�KDYH�EHHQ�XVHG�WR�SURYLGH�D�ILUVW�H[WHQVLYH�
SLFWXUH� RI� FRJQLWLYH� DQG� SHUVRQDOLW\� IHDWXUHV� LQ�
LQGLYLGXDOV� ZLWK� WKH� GLVHDVH�� 7KH� REMHFWLYH� RI� WKLV�
SDSHU� LV� WR� GRFXPHQW� WKH� DSSOLFDELOLW\� RI� WKH�
LQVWUXPHQWV� XVHG� LQ� WKH� FRQWH[W� RI� WKHVH� H[SORUDWRU\�
PXOWLSOH�FDVH�VWXGLHV�ZLWK�WKLV�VSHFLILF�SRSXODWLRQ�IRU�
FOLQLFDO�DQG�UHVHDUFK�SXUSRVHV��7R�RXU�NQRZOHGJH��WKH�
SUHVHQW� VWXG\� LV� WKH� ILUVW� WR� DVVHVV� DSSOLFDELOLW\� RI�
QHXURSV\FKRORJLFDO�DQG�SHUVRQDOLW\� WHVWV� LQ�D�VSHFLILF�
SRSXODWLRQ�� 7KLV� ZLOO� IDFLOLWDWH� WKH� VHOHFWLRQ� E\� WKH�
FOLQLFLDQV� RI� WKH�PRVW� DGDSWHG� WHVWV� IRU� SDWLHQWV�ZLWK�
$56$&6� 

0HWKRG 

6DPSOH 

(LJKW� SDWLHQWV� ZLWK� $56$&6� ZHUH� VHOHFWHG� IURP�
WKUHH� RQJRLQJ� FROODERUDWLYH� VWXGLHV� �%RLYLQ-0HUFLHU��
Q�G���%RXFKHU�� ������'HVPHXOHV�� ������ WKDW� UHFUXLWHG�
WZHQW\�SDWLHQWV�DPRQJ�D�ODUJHU�VXEVHW�RI�SHRSOH�OLVWHG�

DW� WKH� 1HXURPXVFXODU� &OLQLF� RI� WKH� &HQWUH� ,QWpJUp�
8QLYHUVLWDLUH� GH� 6DQWp� HW� GH� 6HUYLFHV� 6RFLDX[�
�&,8666�� GX� 6DJXHQD\-/DF-6DLQW--HDQ� �4XHEHF��
&DQDGD��� 7KH� UHFUXLWPHQW� ZDV� GRQH� DFFRUGLQJ� WR� D�
VWUDWLILHG� VDPSOH� E\� DJH� DQG� JHQGHU� WR� JHW� D� PRUH�
FRPSOHWH� SLFWXUH� RI� WKH� FRJQLWLYH� IXQFWLRQV�
FRQVLGHULQJ� WKH�SURJUHVVLRQ�RI� WKH�GLVHDVH��7KXV��RQH�
PDQ�DQG�RQH�ZRPDQ�ZHUH�VHOHFWHG�LQ�HDFK�RI�WKH�IRXU�
DJH�FDWHJRULHV����–������–������–������–�����7DEOH���
SUHVHQWV� SDUWLFLSDQWV¶� VRFLRGHPRJUDSKLF�
FKDUDFWHULVWLFV� �H�J��� DJH�� HGXFDWLRQ�� RFFXSDWLRQ��
PRELOLW\�� 

3URFHGXUH 

7KH�SUHVHQW�UHVHDUFK�DVVHVVHG�WKH�H[DFW�VDPH�WHVWV�
XVHG�LQ�WKH�DERYH-PHQWLRQHG�H[SORUDWRU\�PXOWLSOH�FDVH�
VWXGLHV��&RQVHTXHQWO\�� LQLWLDO� WHVWV�VHOHFWLRQ�GHSHQGHG�
RQ�WKH�UHVHDUFK�GHVLJQV�DQG�REMHFWLYHV�RI�WKHVH�VWXGLHV��
7HVWV� DVVHVVHG� LQ� WKH� SUHVHQW� VWXG\� FRPH� IURP� WZR�
VRXUFHV�� )LUVW�� DV� SUHVHQWHG� LQ� 7DEOH� ��� VSHFLILF�
VXEWHVWV� LQFOXGHG� LQ� IRXU�SV\FKRPHWULF�EDWWHULHV�ZHUH�
VHOHFWHG�DQG�DGPLQLVWHUHG�WR�SDUWLFLSDQWV��)RU�LQVWDQFH��
��� RI� WKH� ��� :HFKVOHU� $GXOW� ,QWHOOLJHQFH� 6FDOH� –�
)RXUWK� (GLWLRQ� �:$,6-,9�� RQH� RI� WKH� IRXU� EDWWHULHV��
VXEWHVWV� ZHUH� LQLWLDOO\� VHOHFWHG� LQ� WKH� H[SORUDWRU\�
PXOWLSOH� FDVH� VWXGLHV��7KHUHE\�� D� WRWDO� RI� ��� VXEWHVWV�
IURP�HLWKHU�RQH�RU�WKH�RWKHU�RI�WKH�IRXU�EDWWHULHV�ZHUH�
FKRVHQ��6HFRQG����� LQGLYLGXDO� WHVWV��L�H���QRW�LQFOXGHG�
LQ�D�SV\FKRPHWULF�EDWWHU\��VXFK�DV�5H\�7DQJOHG�/LQHV�
7HVW�RU�+RRSHU�9LVXDO�2UJDQL]DWLRQ�7HVW��ZHUH�XVHG��
&RQVHTXHQWO\�� D� WRWDO� RI� ��� SV\FKRPHWULF� WHVWV� ZHUH�
DGPLQLVWHUHG�WR�WKH�SDUWLFLSDQWV�GXULQJ�WKH�VXPPHU�RI�
�����E\�D�GRFWRUDO�VWXGHQW�LQ�FOLQLFDO�QHXURSV\FKRORJ\�
ZKR� ZDV� SUHYLRXVO\� WUDLQHG� WR� WKHLU� XVH�� *OREDOO\��
RULJLQDO� DGPLQLVWUDWLRQ� LQVWUXFWLRQV� ZHUH� IROORZHG��
+RZHYHU�� VRPH� VSHFLILF� WHVWV� UHTXLUHG� DGDSWDWLRQV�
IURP� WKH� H[DPLQHU�� HVSHFLDOO\� FRQFHUQLQJ� WKH�
QRQYHUEDO�PHDVXUHV� �H�J���/HLWHU-���RU� WKH�SHUVRQDOLW\�
WHVWV�� ZKHUH� LQVWUXFWLRQV� ZHUH� UHDG� WR� VRPH�
SDUWLFLSDQWV�� 'HYLDWLRQV� WR� RULJLQDO� LQVWUXFWLRQV� ZHUH�
FRQVLGHUHG� LQ� DSSOLFDELOLW\� DQDO\VLV�� $OO� SDUWLFLSDQWV�
ZHUH� DVVHVVHG� DW� WKH� 1HXURPXVFXODU� &OLQLF��
&RQVLGHULQJ� WKH� QXPEHU� RI� WHVWV� WR� EH� DGPLQLVWHUHG��
WKH�HYDOXDWLRQ�ZDV�VSUHDG�RYHU�WKUHH�RU�IRXU�KDOI-GD\V��
JHQHUDOO\� RYHU� WKUHH�ZHHNV��7KH�DGPLQLVWUDWLRQ� RUGHU�
ZDV� VRPHWLPHV� DGDSWHG� GHSHQGLQJ� RQ� FRPSOHWLRQ�
WLPH��H[KDXVWLRQ��DQG�GLIILFXOW\�OHYHO��:KHQ�UHTXLUHG��
SDUWLFLSDQWV�FRXOG�WDNH�EUHDNV�WR�PLQLPL]H�WKH�LPSDFWV�
RI�IDWLJXH�DQG�GHFUHDVH�LQ�PRWLYDWLRQ�� 

'HVFULSWLRQ�RI�WKH�7RROV 

:HFKVOHU� $GXOW� ,QWHOOLJHQFH� 6FDOH–)RXUWK�
HGLWLRQ� �:$,6-,9��� 7KH� :$,6-,9� �3V\FKRORJLFDO�
&RUSRUDWLRQ�� ������ PHDVXUHV� JHQHUDO� LQWHOOLJHQFH�
WKURXJK� WKH�DGPLQLVWUDWLRQ�RI�QXPHURXV�VXEWHVWV��7HQ�
RXW� RI� ILIWHHQ� VXEWHVWV� ZHUH� XVHG� LQ� WKH� SUHVHQW�
UHVHDUFK� �%ORFN� 'HVLJQ�� 'LJLW� 6SDQ�� 0DWUL[�
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5HDVRQLQJ�� $ULWKPHWLF�� 6\PERO� 6HDUFK�� 9LVXDO�
3X]]OHV�� &RGLQJ�� )LJXUH� :HLJKWV�� &DQFHOODWLRQ�� DQG�
3LFWXUH� &RPSOHWLRQ�� WR� JDWKHU� DQ� RYHUYLHZ� RI�
LQWHOOHFWXDO� IXQFWLRQLQJ�DFFRUGLQJ� WR� WKUHH�RI� WKH� IRXU�
VSHFLILF� FRJQLWLYH� GRPDLQV�� 3HUFHSWXDO� 5HDVRQLQJ�
,QGH[��35,���:RUNLQJ�0HPRU\�,QGH[��DQG�3URFHVVLQJ�
6SHHG� ,QGH[� �36,�� :HLVV�� 6DNORIVNH�� &RDOVRQ�� 	�
5DLIRUG���������� 

1HXURSV\FKRORJLFDO�$VVHVVPHQW�%DWWHU\� �1$%���
7KH� 1$%� LV� D� EDWWHU\� RI� QHXURSV\FKRORJLFDO� WHVWV�
GHYHORSHG� IRU� WKH� DVVHVVPHQW� RI� D� ZLGH� DUUD\� RI�
FRJQLWLYH� VNLOOV� DQG� FRJQLWLYH� IXQFWLRQV� LQ� DGXOWV�
�:KLWH� 	� 6WHUQ�� ������� 6L[� VXEWHVWV� RI� WKH� 1$%�
�)UHQFK� KRPH� WUDQVODWLRQ� RI� WKH� LQVWUXFWLRQV�� ZHUH�
XVHG�LQ�WKLV�UHVHDUFK��'RWV��$XGLWRU\�&RPSUHKHQVLRQ��
1DPLQJ�� 6KDSH�/HDUQLQJ��9LVXDO�'LVFULPLQDWLRQ�� DQG�
-XGJHPHQW� 

/HLWHU-���7KH�/HLWHU-�� �5RLG��0LOOHU�� 3RPSOXQ��	�
.RFK�� ������ SURYLGHV� D� QRQYHUEDO� PHDVXUH� RI�
LQWHOOHFWXDO� IXQFWLRQLQJ�� ,W� PHDVXUHV� WKH� FRJQLWLYH��
DWWHQWLRQDO�� DQG� QHXURSV\FKRORJLFDO� DELOLWLHV� WKURXJK�
WKH� H[FOXVLYH� XVH� RI� QRQYHUEDO� PHDQV� RI�
FRPPXQLFDWLRQ�� 7KH� LQVWUXFWLRQV� DUH� GHOLYHUHG� XVLQJ�
JHVWXUHV�DQG�SDQWRPLPH��7KH�EDWWHU\�ZDV�VSHFLILFDOO\�
GHYHORSHG� IRU� SRSXODWLRQV� ZLWK� FRPPXQLFDWLRQ�

GLVRUGHUV�� KHDULQJ� DQG� PRWRU� LPSDLUPHQWV�� WUDXPDWLF�
EUDLQ� LQMXULHV�� DWWHQWLRQDO� SUREOHPV�� DQG� OHDUQLQJ�
GLVDELOLWLHV��7VDWVDQLV�HW�DO����������1LQH�VXEWHVWV�ZHUH�
XVHG� LQ� WKH� SUHVHQW� VWXG\�� )LJXUH� *URXQG�� )RUP�
&RPSOHWLRQ�� &ODVVLILFDWLRQ�$QDORJLHV�� 6HTXHQWLDO�
2UGHU�� 9LVXDO� 3DWWHUQV�� )RUZDUG� 0HPRU\�� $WWHQWLRQ�
6XVWDLQHG��5HYHUVH�0HPRU\��DQG�1RQYHUEDO�6WURRS� 

'HOLV-.DSODQ� ([HFXWLI� )XQFWLRQ� 6\VWHP� �'-
.()6��� 7KH� '-.()6� �'HOLV�� .DSODQ�� 	� .UDPHU��
������ LV� D� EDWWHU\� RI� WHVWV�XVHG� WR� HYDOXDWH� H[HFXWLYH�
IXQFWLRQV� VXFK� DV� UHDFWLRQ� WLPH�� SODQQLQJ� RI�
RFXORPRWRU� DFWLRQV�� VHOHFWLYH� DWWHQWLRQ�� FRJQLWLYH�
IOH[LELOLW\�� DQG� LQKLELWLRQ� DELOLWLHV� �0DWWLROL� HW� DO���
�������,Q�WKLV�VWXG\��WKUHH�VXEWHVWV�ZHUH�DGPLQLVWHUHG��
WKH�7UDLO�0DNLQJ� 7HVW� �707��� WKH�7RZHU� RI� /RQGRQ�
7HVW� �7/7��� DQG� WKH� &RORU-:RUG� ,QWHUIHUHQFH� 7HVW�
�&:,7�� 

3UD[LV� 7HVW� RI� -DVRQ� %URZQ� �37-%��� 7KLV� WHVW�
HYDOXDWHV� SUD[LV� WKURXJK� IRXU� SDUWV�� LQWUDQVLWLYH�
JHVWXUHV��WUDQVLWLYH�JHVWXUHV��ZKROH�ERG\�JHVWXUHV��DQG�
ELPDQXDO�FRRUGLQDWLRQ��,W�LQFOXGHV�D�OLVW�RI�DFWLRQV�WKH�
SDUWLFLSDQWV� PXVW� H[HFXWH� �H�J��� EUXVKLQJ� WKHLU� KDLU��
FXWWLQJ� SDSHU��� 2EVHUYDWLRQV� DV� ZHOO� DV� FOLQLFDO�
MXGJPHQW� RI� WKH� HYDOXDWRU� DUH� XVHG� WR� GHWHUPLQH� WKH�
OHYHO�RI�FDSDFLW\�RI�WKH�SDUWLFLSDQW��%URZQ�������� 

7DEOH�� 

6RFLRGHPRJUDSKLF�&KDUDFWHULVWLFV�RI�3DUWLFLSDQWV 

3DUWLFLSDQWV � � � � � � � � 

*HQGHU 0DOH )HPDOH 0DOH )HPDOH )HPDOH 0DOH )HPDOH 0DOH 
$JH��\HDUV� �� �� �� �� �� �� �� �� 

(GXFDWLRQ�
�\HDUV� 

� ��-�� �� ��-�� � �� �� �� 

0DULWDO 
VWDWXV 

6LQJOH 6LQJOH 6LQJOH &RPPRQ-
ODZ�UHOD�
WLRQVKLS 

6LQJOH 6LQJOH 6LQJOH 6LQJOH 

2FFXSDWLRQ 3DUW-WLPH�
ZRUNHU�DQG�
VWXGHQW 

3DUW-WLPH�
ZRUNHU 

$W�KRPH )XOO-WLPH�
VWXGHQW 

$W�KRPH $W�KRPH $W�KRPH $W�KRPH 

7\SH�RI�
KRXVH 

+RXVH +RXVH +RXVH 6HPL-
GHWDFKHG�
KRXVH 

+RXVH $GDSWHG�
DSDUWPHQW�
�!�VL[�XQLW� 

+RXVH $GDSWHG�
DSDUWPHQW� 
�!�VL[�XQLW� 

,QVLGH�PR�
ELOLW\ 

8QDLGHG 8QDLGHG 8QDLGHG :LWK�D�
ZDONHU 

:LWK�D�
ZDONHU 

:KHHO-
FKDLU 

:KHHO-
FKDLU 

:KHHO-FKDLU 

2XWVLGH�
PRELOLW\ 

&DQH 8QDLGHG :LWK�D�
ZDONHU 

:LWK�D�
ZDONHU 

:LWK�D�
ZDONHU 

0RELOLW\�
VFRRWHU 

:KHHO�
FKDLU 

0RELOLW\�
VFRRWHU 

$XWRQRP\�
OHYHO 

,QGHSHQ-
GHQW 

,QGHSHQ-
GHQW 

,QGHSHQ-
GHQW 

,QGHSHQ-
GHQW 

3DUWLDO�
DVVLVWDQFH 
UHTXLUHG 

,QGHSHQ-
GHQW��ZLWK�
��K�DVVLV�
WDQFH�

DYDLODEOH� 

3DUWLDO�
DVVLV�
WDQFH�

UHTXLUHG 

&RPSOHWH�
DVVLVWDQFH 
UHTXLUHG 

3HUFHSWLRQ�
RI�SK\VLFDO�
KHDOWK 

6XIILFLHQW 6XIILFLHQW *RRG *RRG 6XIILFLHQW *RRG *RRG 6XIILFLHQW 
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0RWRU-)UHH� 9LVXDO� 3HUFHSWLRQ� 7HVW–7KLUG�

HGLWLRQ� �0937-���� 7KH� 0937-�� �&RODUXVVR� 	�
+DPPLOO�� ������ DVVHVVHV� DQ� LQGLYLGXDO¶V� YLVXDO�
SHUFHSWXDO� DELOLW\� ZLWKRXW� LQYROYLQJ� PRWRU� UHVSRQVH��
9LVXDO�SHUFHSWXDO�WDVNV�LQFOXGHG�LQ�WKLV�WHVW�DUH�VSDWLDO�
UHODWLRQV�� YLVXDO� GLVFULPLQDWLRQ�� ILJXUH-JURXQG�� YLVXDO�
FORVXUH��DQG�YLVXDO�PHPRU\��7KH�WHVW�SURYLGHV�D�VLQJOH�
VFRUH� UHSUHVHQWLQJ� JHQHUDO� YLVXDO� SHUFHSWXDO� DELOLWLHV�
�&RODUXVVR�	�+DPPLOO�������� 

5H\� 7DQJOHG� /LQHV� 7HVW� �57/7��� 'HVLJQHG� E\�
$QGUp� 5H\� LQ� ������ WKLV� WHVW� PHDVXUHV� RFXORPRWRU�
DELOLW\�� 5HVSRQGHQWV� DUH� UHTXLUHG� WR� YLVXDOO\� WUDFN� D�
OLQH� IURP�RQH� VLGH� RI� WKH�SDJH� WR� WKH� RWKHU��7KH� OLQH�
FRXUVHV� IROORZLQJ� D� UDQGRP� WUDMHFWRU\� DJDLQVW� D� ILHOG�
RI�RWKHU� OLQHV�� VRPH�RI�ZKLFK�FRQVWLWXWH� IXUWKHU� WULDOV�
RI�WKH�WHVW��6HQLRU��.HOO\��	�6DO]PDQ�������� 

5DYHQ
V� 6WDQGDUG� 3URJUHVVLYH� 0DWULFHV�
�5630��� 7KH� DLP� RI� 5630� WHVW� �5DYHQ�� 5DYHQ�� 	�
&RXUW�� ������ LV� WR� DVVHVV� YLVXDO� UHDVRQLQJ�� 7DVNV��
RUGHUHG� E\� LQFUHDVLQJ� GLIILFXOW\�� DUH� FRPSOHWHG� XVLQJ�
ORJLFDO� UHDVRQLQJ�� ZKLFK� HYDOXDWHV� IOXLG� LQWHOOLJHQFH�

�9HUJXWV�� 'H� %RHFN�� 	� 0DULV�� ������� 7KH� LWHPV�
UHTXLUH� SDUWLFLSDQWV� WR� DQDO\]H� JUDSKLF� HOHPHQWV� LQ� D�
PDWUL[� LQ� RUGHU� WR� VHOHFW� WKH� FRUUHFW� VROXWLRQ� RXW� RI�
HLJKW� DOWHUQDWLYH� UHVSRQVHV� �/RHVFKH�� :LOH\�� 	�
+DVVHOKRUQ�������� 

&RQQHUV¶� &RQWLQXRXV� 3HUIRUPDQFH� 7HVW� ,,�
�&37-,,��� 7KH� &37-,,� �&RQQHUV�� ������ LV� D�
FRPSXWHUL]HG� WHVW� PHDVXULQJ� VXVWDLQHG� DWWHQWLRQ��
UHDFWLRQ� WLPH�� DQG� PRWRU� LPSXOVLYLW\� �/DQJH� HW� DO���
������� 7DUJHWV� �OHWWHUV�� DSSHDU� DW� LQFRQVLVWHQW�
RFFXUUHQFHV��7KH�SDUWLFLSDQW�KDV�WR�SUHVV�WKH�VSDFH�EDU�
ZKHQ�D�WDUJHW�DSSHDUV��H[FHSW�ZKHQ�LW�LV�DQ�³;´��� 

+RRSHU�9LVXDO�2UJDQL]DWLRQ�7HVW� �+927���7KH�
+927� �+RRSHU�� ������ LV� D� EULHI� VFUHHQLQJ� WRRO�
PHDVXULQJ� WKH� DELOLW\� WR�RUJDQL]H�YLVXDO� VWLPXOL��7KLV�
WHVW�LV�DOVR�XVHG�WR�DVVHVV�EUDLQ�G\VIXQFWLRQ��,W�FRQVLVWV�
LQ� D� QXPEHU� RI� FXW� XS� SLFWXUHV� RI� DQ� REMHFW� WKDW� WKH�
SDUWLFLSDQW�PXVW�PHQWDOO\�UHDUUDQJH�LQ�RUGHU�WR�QDPH�LW�
SUHFLVHO\��/RSH]��/D]DU��	�2K�������� 

%HQWRQ� )DFLDO� 5HFRJQLWLRQ� 7HVW� �%)57��� 7KH�
%)57� �%HQWRQ�� 6LYDQ�� +DPVKHU�� 9DUQH\�� 	� 6SUHHQ��
������ DVVHVVHV� IDFLDO� UHFRJQLWLRQ� VNLOOV� XVLQJ� EODFN�
DQG� ZKLWH� SKRWRJUDSKV�� ,Q� WKH� ILUVW� SDUW� RI� WKH� WHVW��
SDUWLFLSDQWV� PXVW� LGHQWLI\� D� WDUJHW� IDFH� RXW� RI� VL[�
RSWLRQV�� ,Q� WKH� VHFRQG� SDUW� RI� WKH� WHVW�� SDUWLFLSDQWV�
KDYH� WR� LGHQWLI\� WKUHH� RXW� RI� VL[� SKRWRJUDSKV�
FRUUHVSRQGLQJ� WR� WKH� WDUJHW� IDFH� �6FKUHWOHQ�� 3HDUOVRQ��
$QWKRQ\��	�<DWHV�������� 

:LVFRQVLQ� &DUG� 6RUWLQJ� 7HVW� �:&67��� 7KH�
:&67� �+HDWRQ�� &KHOXQH�� 7DOOH\�� .D\�� 	� &XUWLVV��
������ ZDV� GHYHORSHG� DV� D� PHDVXUH� RI� H[HFXWLYH�
IXQFWLRQ��VSHFLILFDOO\�FRQFHSWXDO�GHGXFWLRQ�DELOLWLHV��,W�
DOVR� SURYLGHV� DQ� RYHUYLHZ�RI� WKH� FDSDFLW\� WR� DSSO\� D�
VWUDWHJ\�DQG�WR�DGDSW�EHKDYLRXU�LQ�FRQWH[W�RI�FKDQJLQJ�
FRQGLWLRQV��(OLQJ��'HUFN[��	�0DHV���������,Q�WKLV�WHVW��
WKH�UHVSRQGHQW�KDV�WR�SDLU�VWLPXOL�FDUGV�ZLWK�RQH�RI�WKH�
IRXU�EDVLF�FDUGV�DFFRUGLQJ�WR�D�UXOH�NQRZQ�RQO\�E\�WKH�
H[DPLQHU�� ZKR� FDQ� RQO\� WHOO� WKH� SDUWLFLSDQW� LI� WKH�
PDWFK� LV�JRRG�RU�QRW��7KH�UHVSRQGHQW¶V�DELOLW\� WR�XVH�
HQYLURQPHQWDO� IHHGEDFN� DQG� FRJQLWLYH� IOH[LELOLW\� DUH�
HVVHQWLDO�WR�DFKLHYH�WKH�WDVN��+HDWRQ�������� 

&RQWLQXRXV� 9LVXDO�0HPRU\� 7HVW� �&907���7KH�
&907��/DUUDEHH��7UDKDQ��	�&XUWLVV��������PHDVXUHV�
WKH� DELOLW\� WR� OHDUQ� DQG� UHPHPEHU� YLVXDOO\� SUHVHQWHG�
LQIRUPDWLRQ�ZLWKRXW�WKH�XVH�RI�PRWRU�VNLOOV��7KH�WHVW�LV�
D� UHFRJQLWLRQ� WDVN� WKDW�ZDV� GHYHORSHG� LQ� UHVSRQVH� WR�
WKH�GLIILFXOWLHV�WKDW�KDYH�EHHQ�LGHQWLILHG�ZLWK�PDQ\�RI�
WKH� WUDGLWLRQDO� YLVXDO� PHPRU\� PHDVXUHV� �6WURQJ� 	�
'RQGHUV�������� 

7KH� 6\PSWRP� &KHFNOLVW-��-5� �6&/-��-5���7KH�
6&/-��-5� �'HURJDWLV�� ������ LV� D� VFUHHQLQJ� WRRO� XVHG�
WR� GHWHFW� VHOI-UHSRUWHG� SV\FKRORJLFDO� GLVWUHVV� DQG�
SV\FKRSDWKRORJLFDO� V\PSWRPV� �'HURJDWLV� 	� 6DYLW]��

7DEOH�� 

6XEWHVWV�,QFOXGHG�LQ�WKH�)RXU�%DWWHULHV 

%DWWHULHV 6XEWHVWV 

:$,6-,9 %ORFN�'HVLJQ 
'LJLW�6SDQ 

0DWUL[�5HDVRQLQJ 
$ULWKPHWLF 

6\PERO�6HDUFK 
9LVXDO�3X]]OHV 

&RGLQJ 
)LJXUH�:HLJKWV 
&DQFHOODWLRQ 

3LFWXUH�&RPSOHWLRQ 

1$% 'RWV 
$XGLWRU\�&RPSUHKHQVLRQ 

1DPLQJ 
6KDSH�/HDUQLQJ 

9LVXDO�'LVFULPLQDWLRQ 
-XGJHPHQW 

 
/HLWHU-� )LJXUH�*URXQG 

)RUP�&RPSOHWLRQ 
&ODVVLILFDWLRQ�DQG�$QDORJLHV 

6HTXHQWLDO�2UGHU 
9LVXDO�3DWWHUQV 
)RUZDUG�0HPRU\ 
6XVWDLQHG�$WWHQWLRQ 
5HYHUVH�0HPRU\ 
1RQYHUEDO�6WURRS 

 
'-.()6 7UDLO�0DNLQJ�7HVW 

7RZHU�RI�/RQGRQ�7HVW 
&RORU-:RUG�,QWHUIHUHQFH�7HVW 
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������� 7KH� WHVW� FRQVLVWV� RI� WKUHH� JOREDO� LQGLFHV� DQG�
QLQH�VXEVFDOHV�FRYHULQJ�FOLQLFDOO\�UHOHYDQW�SV\FKLDWULF�
DQG� SV\FKRVRPDWLF� V\PSWRPV� �'HURJDWLV� 	�
0HOLVDUDWRV�� �������$PRQJ� RWKHU� WKLQJV�� WKH� 6&/-���
DVVHVVHV� REVHVVLYH-FRPSXOVLYH� GLVRUGHU�� DQ[LHW\��
GHSUHVVLRQ��SDUDQRLG�LGHDWLRQ��DQG�SKRELF�DQ[LHW\� 

1(2� )LYH-)DFWRU� ,QYHQWRU\� �1(2-)),��� 7KH�
1(2-)),�LV� WKH�VKRUW�YHUVLRQ�RI�WKH�1(2�3HUVRQDOLW\�
,QYHQWRU\��&RVWD�	�0F&UDH��������0F&UDH�	�&RVWD��
�������,W�LV�D�VHOI-UHSRUWHG�TXHVWLRQQDLUH�PHDVXULQJ�WKH�
)LYH-)DFWRU�0RGHO��))0��WKURXJK����LWHPV�FRQVLVWLQJ�
RI�VKRUW�VHQWHQFHV�EDVHG�XSRQ�VSHFLILF�WUDLWV�NQRZQ�WR�
EH� UHODWHG� WR� WKH� ILYH� IROORZLQJ� IDFWRUV��1HXURWLFLVP��
([WUDYHUVLRQ��2SHQQHVV�WR�([SHULHQFH��$JUHHDEOHQHVV��
DQG�&RQVFLHQWLRXVQHVV��0F&UDH�	�&RVWD�������� 

$SSOLFDELOLW\�&ULWHULD�6FRULQJ 

7KH� H[DPLQHU� VFRUHG� DSSOLFDELOLW\� ZLWK� WKH�
PHDVXUHPHQW� WRRO-VFRULQJ� VKHHW� �FI�� $SSHQGL[� $��
ZKLOH� UHYLHZLQJ� YLGHR� RI� WKH� WHVWLQJ� VHVVLRQV�� 7KH�
VFRULQJ� VKHHW� FRQVLVWV� RI� D� WKUHH-OHYHO� UDWLQJ� VFDOH��$�
IRU� H[FHOOHQW�� %� IRU� DFFHSWDEOH�� RU�&� IRU� UHFRQVLGHU��
ZKLFK� DOORZV� WKH� WHVW� DGPLQLVWUDWRU� WR� DVVLJQ� D� VFRUH�
IRU�HDFK�RI�WKH����VXE-FULWHULD�RI�WKH�IRXU�DSSOLFDELOLW\�
FULWHULD�GHVFULEHG�HDUOLHU��UHVSRQGHQW�EXUGHQ��H[DPLQHU�
EXUGHQ�� VFRUH� GLVWULEXWLRQ� DQG� IRUPDW� FRPSDWLELOLW\��
$Q�$�PHDQV�WKDW�WKH�WRRO�IXOO\�PHHWV�WKH�DSSOLFDELOLW\�
FULWHULRQ�� ZKLOH� D� &� PHDQV� IDLOXUH� WR� PHHW� WKH�
UHTXLUHPHQWV�� :KHQ� VRPH� GLIILFXOWLHV� DUH� REVHUYHG�
DQG� VRPH� DGDSWDWLRQV� PD\� EH� UHFRPPHQGHG� WR�
LPSURYH� PHDVXUHPHQW� WRRO� DSSOLFDELOLW\�� DQ�
DFFHSWDEOH� VFRUH� �L�H��� %�� LV� DWWULEXWHG� �$QGUHVHQ��
������ $XJHU� HW� DO��� ������� 7KH� VFRULQJ� VKHHW� ZDV� D�
)UHQFK�WUDQVODWLRQ��FI��$SSHQGL[�$��RI�WKH�RULJLQDO�RQH�
SURSRVHG� E\� $XJHU� HW� DO�� ������� FI�� $SSHQGL[� %���

6SHFLILF�LQGLFDWLRQV�IRU�VFRULQJ�DUH�GHVFULEHG�IRU�HDFK�
VXE-FULWHULRQ� RI� WKH� PDLQ� DSSOLFDELOLW\� FULWHULRQ� WR�
VXSSRUW� WKH�H[DPLQHU��)RU� WKH���� LQGLYLGXDO� WHVWV�� WKH�
H[DPLQHU� DWWULEXWHG� RQH� VFRUH� IRU� HDFK� RI� WKH� ���
DSSOLFDELOLW\�VXE-FULWHULD��7KH����VXE-WHVWV�LQFOXGHG�LQ�
WKH� �� EDWWHULHV� ZHUH� DVVHVVHG� IROORZLQJ� WKH� VDPH�
PHWKRG�� +RZHYHU�� WR� VLPSOLI\� SUHVHQWDWLRQ� RI� WKH�
UHVXOWV� DQG� PDNH� WKHP� PRUH� RSHUDWLRQDO�� RQO\� RQH�
VFRUH�SHU� VXE-FULWHULRQ�SHU�EDWWHU\� �WKH�PRVW� IUHTXHQW�
VFRUH� DVVLJQHG� WR� WKH�VXEWHVWV�RI� D�JLYHQ�EDWWHU\��KDV�
EHHQ�UHWDLQHG�IRU�ILQDO�DQDO\VLV��IRU�D�WRWDO�RI����WHVWV�
����LQGLYLGXDO�WHVWV�DQG���EDWWHULHV��� 

&ULWHULD�$QDO\VLV�IRU�)LQDO�5HFRPPHQGDWLRQV 

)LQDO� UHFRPPHQGDWLRQV� IURP� WHVWV� DSSOLFDELOLW\�
DVVHVVPHQW� ZHUH� IRUPXODWHG� DFFRUGLQJ� WR� WKH�
IROORZLQJ�SURFHGXUHV��)LUVW��HDFK�WHVW�ZDV�LQGLYLGXDOO\�
DQDO\VHG� WR�YHULI\� VFRUHV� �$��%�RU�&�� DVVLJQHG� WR� WKH�
��� VXE-FULWHULD��$� V\VWHPDWLF�TXDOLWDWLYH� DQDO\VLV�ZDV�
PDQXDOO\�SHUIRUPHG�WR�DVVHVV�WKH�QDWXUH�DQG�H[WHQW�RI�
HYHQWXDO�DSSOLFDELOLW\�OLPLWV�DFFRUGLQJ�WR�WKHVH�VFRUHV��
7KH����WHVWV�ZHUH�WKHQ�FODVVLILHG�LQWR�WKUHH�FDWHJRULHV�
EDVHG�RQ�WKH�IROORZLQJ�JHQHUDO�JXLGHOLQHV�����ZKHQ�QR�
OLPLWV�ZHUH�LGHQWLILHG��RU�KDG�IHZ�RU�QR�UHDO�LPSDFW�RQ�
JHQHUDO� DSSOLFDELOLW\�� WHVWV� ZHUH� UHFRPPHQGHG�� ���
ZKHQ�LGHQWLILHG�OLPLWV�KDG�D�SRWHQWLDO�QHJDWLYH�LPSDFW�
RQ� JHQHUDO� DSSOLFDELOLW\�� EXW� FRXOG� HDVLO\� EH�
PLQLPL]HG� RU� FRPSHQVDWHG� �H�J��� HTXLYDOHQW� WHVW��
DGDSWDWLRQV���WHVWV�ZHUH�UHFRPPHQGHG�ZLWK�FDXWLRQ�����
WHVWV� ZLWK� VHULRXV� DSSOLFDELOLW\� OLPLWV�� LPSDFWV� RQ�
LQWHUSUHWDWLRQ�� VFRULQJ�� DFFHSWDELOLW\�� RU� RWKHU�
SDUDPHWHUV� WKDW� FRXOG� QRW� EH� FRQYHQLHQWO\� RYHUFRPH�
ZHUH�FODVVLILHG�DV�QRW�UHFRPPHQGHG�� 

 

 

)LJXUH����'LVWULEXWLRQ�RI�WKH����WHVWV¶�PHDQ�SHUFHQWDJHV�RI�VFRUHV�SHU�DSSOLFDELOLW\�FULWHULRQ� 
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5HVXOWV 

5HVXOWV�DUH�SUHVHQWHG�LQ�WZR�SDUWV��)LUVW��D�JHQHUDO�
GHVFULSWLRQ� RI� WKH� SV\FKRPHWULF� EDWWHU\� LV� SURYLGHG�
DFFRUGLQJ� WR� WKH� IRXU� PDLQ� DSSOLFDELOLW\� FULWHULD��
6HFRQGO\�� D� PRUH� VSHFLILF� DQDO\VLV� LV� SUHVHQWHG� WR�
GHVFULEH�DSSOLFDELOLW\�RI�WHVWV�WDNHQ�LQGLYLGXDOO\�� 

6FRUHV�RQ�$SSOLFDELOLW\�&ULWHULD 

5HVSRQGHQW�EXUGHQ��$V�VHHQ�LQ�)LJXUH�����������
RI� WKH� WHVWV� DUH� UDWHG� $� IRU� VXE-FULWHULD� RI� WKH�
UHVSRQGHQW�EXUGHQ�FULWHULRQ��)RU�WKH�PDMRULW\�RI�WHVWV��
WKH� VXE-FULWHULD� LQYDVLYHQHVV� DQG� VHFXULW\� RI� WKH� WHVWV�
ZHUH�UDWHG�$��7KH�37-%�ZDV�UHVSHFWLYHO\�UDWHG�&�DQG�
%� IRU�WKHVH�DVSHFWV�FRQVLGHULQJ�PRWRU�GLVDELOLWLHV�DQG�
SK\VLFDO� UHTXLUHPHQWV� RI� WKH� WHVW�� 0RYHPHQWV�
LQYROYLQJ� ORZHU� OLPEV� ZHUH� KHQFH� QRW� DVVHVVHG� WR�
SUHYHQW�WXPEOH�DQG�LQMXU\��)LYH�WHVWV�ZHUH�UDWHG�%�RQ�
WKH�DFFHSWDELOLW\�VXE-FULWHULRQ��5630��&37-,,��/HLWHU-
���&907��DQG�:&67��GXH�WR�UHODWLYHO\�ORQJ��EXW�QRW�
LQDSSURSULDWH��DGPLQLVWUDWLRQ�WLPH� 

([DPLQHU� EXUGHQ�� 2YHUDOO�� ������� RI� WKH� WHVWV�
UHFHLYH� $� DPRQJ� WKH� �� VXE-FULWHULD� IRU� WKLV�
DSSOLFDELOLW\� FULWHULRQ� �FI�� )LJXUH� ���� 4XDOLW\� RI�
LQVWUXFWLRQV� LV� H[FHOOHQW� IRU� DOO� WHVWV�� &RPSOH[LW\� RI�
WUDLQLQJ� ��������� DV� ZHOO� DV� DGPLQLVWUDWLRQ�� VFRULQJ��
DQG� LQWHUSUHWDWLRQ� EXUGHQ� ��������� LV� DOVR� H[FHOOHQW�
IRU�PRVW�RI�WKH�WHVWV��+RZHYHU��/HLWHU-��UHFHLYHV�&�RQ�
WKHVH� DVSHFWV� GXH� WR� VLJQLILFDQW� GLIILFXOWLHV� LGHQWLILHG�
E\�WKH�H[DPLQHU�LQ�WKH�DVVLPLODWLRQ�RI�WKH�LQVWUXPHQW¶V�
IXQFWLRQLQJ�� 7KH�:&67� LV� UDWHG�%� RQ� FRPSOH[LW\� RI�
DGPLQLVWUDWLRQ��VFRULQJ��DQG�LQWHUSUHWDWLRQ�FRQVLGHULQJ�
WKH� VFRULQJ� V\VWHP¶V� VRSKLVWLFDWLRQ�� 5HJDUGLQJ�
DYDLODELOLW\�� 57/7� DQG� 37-%� DUH� UDWHG� H[FHOOHQW��
2WKHUZLVH�� DYDLODELOLW\� LV� FRQVLGHUHG� DFFHSWDEOH� �L�H���
%�� IRU� DOPRVW� DOO� WHVWV� ���������GXH� WR�PDWHULDO� FRVW��
H[LVWHQFH�RI�FRS\ULJKW�RU�HQYLURQPHQWDO� UHTXLUHPHQWV�
IRU�DGPLQLVWUDWLRQ��/HLWHU-��DQG�:&67�DUH�UDWHG�&�GXH�
WR�VXEVWDQWLDO�DFTXLVLWLRQ�FRVWV��$GPLQLVWUDWLRQ�WLPH�LV�
XQGHU� ��� PLQXWHV� �ZKLFK� FRUUHVSRQGV� WR� $� LQ� WKH�
UDWLQJ� VFDOH�� ZLWK� RQO\� ������� RI� WKH� WHVWV� �37-%��
0937-�� DV� ZHOO� DV� :$,6-,9�� 1$%�� DQG� '-.()6�
VXEWHVWV� WDNHQ� LQGLYLGXDOO\���7R�ILQLVK���������RI�WKH�
WHVWV� DUH� UDWHG�%� RQ� WKLV�PDWWHU�ZKLOVW� WKH� UHPDLQLQJ�
������� DUH� UDWHG� &� �DERYH� ��� PLQXWHV��� :&67��
&907��/HLWHU-���5630��DQG�1(2-)),� 

6FRUH�GLVWULEXWLRQ��)RU�WKLV�FULWHULRQ��SDUWLFLSDQWV¶�
UHVXOWV� LQ�VWDQGDUG�GHYLDWLRQV��]� VFRUHV��ZHUH�YLVXDOO\�
H[DPLQHG�IRU�HDFK�WHVW��:KHQ�WKH�VFRUH¶V�GLVWULEXWLRQ�
FOHDUO\� UHSUHVHQWHG� DQ� DUUD\� RI� EHKDYLRXUV� �WKDW� LV��
VLJQLILFDQW� FOLQLFDO� GLIIHUHQFHV� FRXOG� HDVLO\� EH� VHHQ�
EHWZHHQ� SDUWLFLSDQWV��� DQ� $� ZDV� DWWULEXWHG�� :KHQ�
VRPH� GLIIHUHQFHV� FRXOG� EH� REVHUYHG�ZLWK� D�PRGHUDWH�
FHLOLQJ� RU� IORRU� HIIHFW�� WKH� H[DPLQHU� DWWULEXWHG� %��
ZKHUHDV� WKH� DEVHQFH� RI� GLIIHUHQFHV�ZDV� VFRUHG�&�� ,Q�
WKH� SUHVHQW� FDVH�� �������RI� WKH� WHVWV� DUH� UDWHG�$� �FI��

)LJXUH�����2QO\�WZR�WHVWV�JHW�%��/HLWHU-��DQG�:&67��
ZKLOH� GDWD� LV� LQFRPSDWLEOH�ZLWK� WKLV� W\SH� RI� DQDO\VLV�
IRU�WKH�37-%� 

)RUPDW� FRPSDWLELOLW\�� 7HVWV� DUH� UDWHG� $� RQ�
������� RI� WKH� �� VXE-FULWHULD� RQ� WKH� IRUPDW�
FRPSDWLELOLW\� DSSOLFDELOLW\� FULWHULRQ� �FI�� )LJXUH� ����
$GDSWDWLRQ�WR�DJH��JHQGHU��DQG�FXOWXUH�LV�H[FHOOHQW�IRU�
DOO� WHVWV�� +RZHYHU�� QRQH� RI� WKHVH� SURYLGH� DOWHUQDWLYH�
IRUPDWV� �H�J��� ODQJXDJH�� DVVLVWDQFH�� DQVZHU� FDUGV��
ZKLFK�LV�ZK\�WKH\�DOO�REWDLQ�&�RQ�WKLV�PDWWHU��)RUPDW�
DGDSWDELOLW\� LV� UDWHG� $� IRU� PRVW� WHVWV�� UHVSRQGHQWV�
EHLQJ� DEOH� WR� IROORZ� RULJLQDO� LQVWUXFWLRQV� ZLWKRXW�
DGDSWDWLRQV� H[FHSW� IRU� /HLWHU-�� ZKHUH� VRPH� RI� WKHP�
QHHGHG�IXUWKHU�H[SODQDWLRQV��3K\VLFDO�UHTXLUHPHQWV�DUH�
JHQHUDOO\� VOLJKW�� 2EYLRXVO\�� 37-%� QHFHVVLWDWHV�
H[FHVVLYH� SK\VLFDO� LQYROYHPHQW� GXH� WR� PRWRU�
GLVDELOLWLHV� DQG� LV� WKXV� UDWHG� &�� 2QO\� IRXU� ���������
WHVWV��+927��%)57��37-%��DQG�1$%��DUH�FRQVLGHUHG�
DGDSWHG� WR� OHYHO� RI� HGXFDWLRQ� LQ� WHUPV� RI� FRJQLWLYH�
UHTXLUHPHQWV�� 6HYHQ� ��������� WHVWV� DUH� UDWHG� %��
DGPLQLVWUDWLRQ� PDQXDOV� SURYLGLQJ� QR� VSHFLILFDWLRQ� LQ�
WKLV� VHQVH� �1(2-)),�� 6&/-��-5�� &37-,,�� /HLWHU-���
57/7��'-.()6��DQG�:$,6-,9���,W�ZDV�QRW�SRVVLEOH�WR�
FRPSLOH�GDWD�IRU�WKH�RWKHU����������WHVWV�IRU�WKLV�VXE-
FULWHULRQ�DV�DGPLQLVWUDWLRQ�PDQXDOV�DQG�FRUUHVSRQGLQJ�
QRUPV�ZHUH�QRW�DYDLODEOH�DQ\PRUH�DW�WKH�WLPH�RI�GDWD�
FROOHFWLRQ��)LQDOO\��GLIILFXOW\�WKUHVKROG�LV�QRW�DQ�LVVXH�
IRU�WKH�SV\FKRPHWULF�WHVWV�XVHG�LQ�WKLV�VWXG\��UDWHG�$��
H[FHSW� IRU� 37-%� ZKLFK� ZDV� WRR� KDUG� IRU� WKH�
SDUWLFLSDQWV�ZLWKRXW�VLJQLILFDQW�DGDSWDWLRQV� 

7HVWV¶�DSSOLFDELOLW\ 

7DNHQ�DV�D�ZKROH��WKH����WHVWV�XVHG�LQ�WKLV�VWXG\�JHW�
�������RI�$¶V���������RI�%¶V��DQG��������RI�&¶V�RQ�
WKH� ��� DSSOLFDELOLW\� VXE-FULWHULD��*UDGHV� FRXOG� QRW� EH�
DVVLJQHG� LQ� ������ RI� FDVHV�� GXH� WR� YDULRXV� UHDVRQV�
�H�J���YLGHR�UHFRUGLQJ¶V�XQDYDLODELOLW\��LQIRUPDWLRQ�QRW�
DYDLODEOH� LQ� WHVW¶V� DGPLQLVWUDWLRQ� PDQXDOV��� 7HVWV¶�
DSSOLFDELOLW\� LV� SUHVHQWHG� LQ� WKUHH� SDUWV� DFFRUGLQJ� WR��
WKH� GLVWULEXWLRQ� IRU� HDFK� WHVW� �FI�� 7DEOH� �� IRU�
GLVWULEXWLRQ�RI�VFRUHV�IRU�HDFK�WHVW�WDNHQ�LQGLYLGXDOO\��� 

7DNHQ� LQGLYLGXDOO\�� +927�� %)57�� '-.()6�� DQG�
1$%� HDFK� JHW� �������RI�$¶V� DQG� �������RI�%¶V� RQ�
DSSOLFDELOLW\�VXE-FULWHULD�� 

(LJKW� WHVWV�REWDLQ�EHWZHHQ��������DQG��������RI�
$¶V� RQ� DSSOLFDELOLW\� VXE-FULWHULD�� 5630�� &37-,,��
&907��0937-��� 57/7�� DQG�:$,6-,9�� 7KHVH� WHVWV�
DOVR�JHW��������RI�%¶V�H[FHSW�IRU�WKH�IROORZLQJ��6&/-
��-5�����������&37-,,�����������0937-���������RI�
%¶V�DQG�������RI�&¶V���DQG�:$,6-,9���������� 

)LQDOO\�� WKUHH� WHVWV� LQGLYLGXDOO\� JHW� EHWZHHQ�
������� DQG� ������� RI� $¶V� RQ� DSSOLFDELOLW\� VXE-
FULWHULD��/HLWHU-����������RI�%¶V�DQG��������RI�&¶V���
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37-%��������RI�%¶V�DQG��������RI�&¶V���DQG�:&67�
��������RI�%¶V�DQG��������RI�&¶V�� 

'LVFXVVLRQ 

7KH� REMHFWLYH� RI� WKLV� VWXG\� ZDV� WR� DVVHVV� WKH�
DSSOLFDELOLW\�RI�D�SV\FKRPHWULF�EDWWHU\�IRU�LQGLYLGXDOV�
ZLWK� $56$&6�� ,Q� WKH� SUHVHQW� VWXG\�� DOO� ILIWHHQ� WHVWV�
DUH� UDWHG� ZLWK� D� PDMRULW\� �RYHU� ����� RI� H[FHOOHQW�
VFRUHV� IRU� DSSOLFDELOLW\� VXE-FULWHULD��7KHVH� UHVXOWV� DUH�
HQFRXUDJLQJ�� VRPH� WHVWV�KDYLQJ� IHZ�RU�QR� VLJQLILFDQW�
DSSOLFDELOLW\� OLPLWV� LQ� LQGLYLGXDOV� ZLWK� $56$&6��
+RZHYHU��RWKHU�WHVWV�SUHVHQW�FKDOOHQJHV�LQ�WKLV�UHJDUG��
,Q� DGGLWLRQ� WR� JLYLQJ� D� GHVFULSWLRQ� RI� WKHVH� WHVWV�
UHJDUGLQJ� WKHLU� DSSOLFDELOLW\�� WKH� SUHVHQW� DQDO\VLV�
SURYLGHV� VSHFLILF� UHFRPPHQGDWLRQV� FRQFHUQLQJ�
ZKHWKHU�WKH\�VKRXOG�EH�XVHG�RU�QRW�LQ�WKH�IXWXUH�ZLWK�
WKLV� SRSXODWLRQ�� ,QIOXHQFH� RI� VSDVWLFLW\�� XSSHU� OLPEV�
LQFRRUGLQDWLRQ�� DQG� G\VDUWKULD�ZHUH� QRWHG� DV� OLPLWLQJ�
IDFWRUV� LQ� WKH� VHOHFWLRQ� RI� QHXURSV\FKRORJLFDO� DQG�
SV\FKRORJLFDO�WHVWV�LQ�$56$&6��%RLYLQ-0HUFLHU��Q�G���
%RXFKDUG� HW� DO���������%RXFKHU�� ������'UROHW�� �������
7KH� QHHG� WR� VHOHFW� DSSURSULDWH� RXWFRPH� PHDVXUHV� LV�
GLUHFWO\� UHODWHG� WR� RQJRLQJ� LQWHUQDWLRQDO� HIIRUWV� WR�
GRFXPHQW�GLVHDVH�HYROXWLRQ�DQG�HYHQWXDO�FOLQLFDO� WULDO�
HIIHFWLYHQHVV� DFFRUGLQJ� WR� WKH� 8�6�� )RRG� DQG� 'UXJ�
$GPLQLVWUDWLRQ� �)'$�� GUXJV� GHYHORSPHQW� DQG�
DSSURYDO�SURFHVV��8�6��)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��
������ 

*HQHUDO�2EVHUYDWLRQV 

$V� H[SHFWHG�� DGPLQLVWUDWLRQ� WLPH� �D� VXE-FULWHULRQ�
LPSO\LQJ�ERWK�UHVSRQGHQW¶V�DQG�H[DPLQHU¶V�EXUGHQ��LV�
DQ�LVVXH�IRU�D�QXPEHU�RI�WHVWV��,QGHHG��5630��/HLWHU-
�¶V� VXEWHVWV�� &907�� :&67�� 1(2-)),�� DQG� &37-,,�
DUH�FRQVLGHUHG�UHODWLYHO\�ORQJ�����WR����PLQXWHV���2QH�
VKRXOG� QRWH� WKDW� SV\FKRPHWULF� WHVWV� �SDUWLFXODUO\�
QHXURSV\FKRORJLFDO� DQG� SHUVRQDOLW\� WHVWV�� DUH� NQRZQ�
WR�KDYH�D�VRPHKRZ�ORQJ�DGPLQLVWUDWLRQ�WLPH��6WUDXVV��
6KHUPDQ��	�6SUHHQ���������)RU�H[DPSOH��&37-,,� LV�D�
FRPSXWHUL]HG� WHVW� HYDOXDWLQJ� VXVWDLQHG� DWWHQWLRQ��
DPRQJ� RWKHU� WKLQJV�� 2EYLRXVO\�� HYDOXDWLRQ� RI� WKLV�
IXQFWLRQ� UHTXLUHV� SURORQJHG� H[SRVXUH� WR� VWLPXOL� LQ� D�
SDUWLFXODU� VHWWLQJ�� 6LPLODUO\��&907� DLPV� WR� HYDOXDWH�
ORQJ-WHUP� YLVXDO� PHPRU\� DQG� LQFOXGHV� D� ���PLQXWHV�
GHOD\� �GXULQJ� ZKLFK� RWKHU� WHVWV� LQYROYLQJ� PLQLPDO�
YLVXDO� UHDVRQLQJ� FDQ� EH� DGPLQLVWHUHG��� +RZHYHU��
DGPLQLVWUDWLRQ� WLPH� IRU� 5630� ZDV� RYHU� ��� PLQXWHV�
IRU�VRPH�VXEMHFWV�RYHU����\HDUV�RI�DJH��7KLV�UHSUHVHQWV�
DQ�XQXVXDOO\�ORQJ�DGPLQLVWUDWLRQ�WLPH�IRU�WKLV�WHVW�DQG�
WKXV� FDOOV� LQWR� TXHVWLRQ� LWV� XVH� LQ� LQGLYLGXDOV� ZLWK�
$56$&6�� 0DWUL[� 5HDVRQLQJ� �:$,6-,9��� D� VXEWHVW�
HYDOXDWLQJ� VLPLODU� IXQFWLRQV�� GRHV� QRW� SUHVHQW� WKLV�
OLPLW�DQG�VKRXOG�EH�SUHIHUUHG�LQ�VLWXDWLRQV�ZKHUH�WLPH�
LV�D�FRQVWUDLQW� 

7KH� IROORZLQJ� FRQVLGHUDWLRQV� FRQFHUQLQJ�
H[DPLQHU¶V� EXUGHQ� DUH� EDVHG� RQ� WKH� SUHPLVH� WKDW�
FRQVLGHUDEOH� WLPH� DQG� HIIRUWV� DUH� UHTXLUHG� WR� KDUQHVV�

7DEOH�� 

'LVWULEXWLRQ�RI�$SSOLFDELOLW\�6FRUHV�E\�3V\FKRPHWULF�7HVW 

7HVWV $���� %���� &���� 0LVVLQJ�GDWD���� 

+927 ���������� ��������� �������� �������� 

1(2-)), ���������� ��������� ��������� �������� 

6&/-��-5 ���������� ��������� �������� �������� 

5630 ���������� ��������� ��������� �������� 

&37-,, ���������� ��������� �������� �������� 

/HLWHU-� ��������� ��������� ��������� �������� 

%)57 ���������� ��������� �������� �������� 

&907 ���������� ��������� ��������� �������� 

0937-� ���������� �������� �������� ��������� 

57/7 ���������� ��������� �������� �������� 

37-% ��������� �������� ��������� �������� 

:&67 ��������� ��������� ��������� �������� 

'-.()6 ���������� ��������� �������� �������� 

:$,6-,9 ���������� ��������� �������� �������� 

1$% ���������� ��������� �������� �������� 
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DGPLQLVWUDWLRQ�� VFRULQJ�� DQG� LQWHUSUHWDWLRQ� SURFHGXUHV�
IRU�VHYHUDO�SV\FKRPHWULF�WHVWV��,W�VKRXOG�EH�QRWHG�WKDW�
VKRZLQJ� JUHDW� NQRZOHGJH� RI� WKHVH� DVSHFWV� LV� D�
IXQGDPHQWDO� SUH-UHTXLVLWH� IRU� DQ\RQH� LQWHUHVWHG� LQ�
WKHLU� DGPLQLVWUDWLRQ�� 7KH� JUHDW� PDMRULW\� RI� WKH� WHVWV�
XVHG�LQ�WKH�SUHVHQW�VWXG\�LQFOXGH�FOHDU�LQVWUXFWLRQV�DQG�
KDYH� UHODWLYHO\� VLPSOH� DGPLQLVWUDWLRQ�� VFRULQJ�� DQG�
LQWHUSUHWDWLRQ� SURFHGXUHV�� /HLWHU-�� DQG� :&67� SRVH�
VSHFLILF� FKDOOHQJHV� LQ� WKLV� PDWWHU� DQG� DUH� GLVFXVVHG�
EHORZ�� 2WKHUZLVH�� PDWHULDO� DYDLODELOLW\� LV� JHQHUDOO\�
TXDOLILHG� DV� DFFHSWDEOH� GXH� WR� IUHTXHQW� H[LVWHQFH� RI�
FRS\ULJKW�DQG�UHODWLYHO\�KLJK�DFTXLVLWLRQ�FRVWV� 

$V� VWDWHG� DERYH�� WHVWV� UDZ� VFRUHV� UHVXOWV� ZHUH�
FRQYHUWHG� LQWR� ]� VFRUHV� XVLQJ� PRVW� DSSURSULDWH�
QRUPDWLYH� VDPSOH�� ,Q� WKHLU� VWXGLHV�� %RLYLQ-0HUFLHU�
�Q�G���� %RXFKHU� �������� DQG� 'HVPHXOHV� �������
HPSOR\HG� FDWHJRULHV� EDVHG� XSRQ� GHYLDWLRQ¶V�
PDJQLWXGH� DQG� FXW-RII� XVHG� LQ� FOLQLFDO� VHWWLQJ�� 7KLV�
SURFHGXUH�PDNHV�LW�SRVVLEOH�WR�FODVVLI\�WKH�UHVXOWV�LQWR�
ILYH� FDWHJRULHV�� QRUPDO�� YXOQHUDELOLW\�� PLOG� GHILFLW��
PRGHUDWH� GHILFLW�� DQG� VHYHUH� GHILFLW�� $FFRUGLQJO\��
PRVW� RI� WKH� WHVWV� XVHG� LQ� WKLV� VWXG\� DOORZHG�
GLVFULPLQDWLRQ� RI� SDWLHQW¶V� SHUIRUPDQFH� LQ� WHUPV� RI�
IXQFWLRQ¶V�SUHVHUYDWLRQ�RU�LQIULQJHPHQW� 

5HJDUGLQJ� IRUPDW� FRPSDWLELOLW\�� WHVWV� XVHG� LQ� WKLV�
VWXG\� DUH� FRQVLGHUHG� DGDSWHG� WR� DJH�� JHQGHU�� DQG�
FXOWXUH�� +RZHYHU�� WKHUH� LV� IHZ� SUHVHQW� DOWHUQDWLYH�
IRUPDWV�� )RU� H[DPSOH�� 1$%� LV� DQ� LQWHUHVWLQJ� EDWWHU\�
IRU� WKH� HYDOXDWLRQ� RI� FRJQLWLYH� IXQFWLRQV� EXW� QR�
YDOLGDWHG� )UHQFK� WUDQVODWLRQ� LV� DYDLODEOH� QHLWKHU� IRU�
LQVWUXFWLRQV� QRU� QRUPDOLVDWLRQ� VDPSOHV�� $OWKRXJK�
YHUEDO�WHVWV�ZHUH�QRW�XVHG��LW�LV�LPSRVVLEOH�WR�H[FOXGH�
ODQJXDJH�ELDV��'HVSLWH�JURZLQJ�GHVLUH�WR�GHYHORS�ORFDO�
QRUPV� DQG� ILOO� WKDW� JDS�� WKLV� LVVXH� LV� IUHTXHQWO\�
HQFRXQWHUHG� LQ� 4XHEHF� FRQVLGHULQJ� LWV� GLIIHUHQFHV�
�H�J���ODQJXDJH��FXOWXUH��ZKHQ�FRPSDUHG�WR�WKH�UHVW�RI�
1RUWK� $PHULFD�� )XUWKHUPRUH�� PRVW� WHVWV� KDYH�
DFFHSWDEOH�DGDSWDWLRQ�WR�OHYHO�RI�HGXFDWLRQ�LQ�WHUPV�RI�
FRJQLWLYH�UHTXLUHPHQWV��7KLV�RXWFRPH�RULJLQDWHV�IURP�
WKH�QDWXUH�RI�WKH�WHVWV�DQG�LQVWUXFWLRQV�SURYLGHG�LQ�WKH�
DSSOLFDELOLW\� VFRULQJ� WDEOH�� VFRUH� DWWULEXWHG� IRU� WKLV�
VXE-FULWHULRQ� LV� EDVHG� RQ�ZKHWKHU� RU� QRW� D� JLYHQ� WHVW�
FRQWDLQV� DGDSWDWLRQV� DOORZLQJ� DGPLQLVWUDWLRQ� LQ�
VXEMHFWV� ZLWK� ORZHU� HGXFDWLRQ� RU� FRPPXQLFDWLRQ�
OHYHOV�� 6LQFH� QHXURSV\FKRORJLFDO� WHVWV� RIWHQ� DLP� WR�
HYDOXDWH� FRJQLWLYH� IXQFWLRQV� GLUHFWO\� RU� LQGLUHFWO\�
FRUUHODWHG� ZLWK� WKHVH� IHDWXUHV�� DGDSWDWLRQV� LQ� WKLV�
UHJDUG�DUH�XQFRPPRQ��7HVW� LWHPV�DUH�RIWHQ�SUHVHQWHG�
LQ� LQFUHDVLQJ� RUGHU� RI� FRPSOH[LW\�� D� VWUXFWXUH� WKDW�
SUHFLVHO\� DOORZV� WKH� GLIIHUHQWLDWLRQ� RI� SUHVHUYHG� DQG�
DIIHFWHG�IXQFWLRQV��,QVWLWXWH�RI�0HGLFLQH���������,Q�WKH�
SUHVHQW� VWXG\�� IRXU� WHVWV� �+927�� %)57�� 37-%�� DQG�
1$%¶V� VXEWHVWV�� SUHVHQW� QRUPDWLYH� GDWD� WDNLQJ� LQWR�
DFFRXQW� HGXFDWLRQ� OHYHO� DQG� DUH� FRQVLGHUHG� H[FHOOHQW�
LQ�WKLV�UHJDUG�� 

5HFRPPHQGDWLRQV 

7DEOH� �� SUHVHQWV� UHFRPPHQGDWLRQV� IURP� WKH�
SUHVHQW�VWXG\�UHJDUGLQJ�DSSOLFDELOLW\�HYDOXDWLRQ�IRU�WKH�
���WHVWV�XVHG��0RUH�GHWDLOV�RQ�WKLV�PDWWHU�DUH�SUHVHQWHG�
LQ� WKH� IROORZLQJ� VHFWLRQ�� ,W� VKRXOG� EH� QRWHG� WKDW�
FOLQLFLDQV� DQG� UHVHDUFKHUV� PXVW� DOZD\V� FRQVLGHU�
VSHFLILF� REMHFWLYHV� �H�J��� GLIIHUHQWLDO� GLDJQRVLV��
H[WHUQDO� UHIHUHQFH�� DQG� HQYLURQPHQWDO� FRQVWUDLQWV�
�H�J��� WLPH� DOORZHG�� VXEMHFW¶V� SK\VLFDO� VWDWH�� ZKHQ� LW�
FRPHV�WR�FKRRVLQJ�DSSURSULDWH�LQVWUXPHQWV�� 

*OREDOO\�� :$,6-,9� KDV� DFFHSWDEOH� DSSOLFDELOLW\�
ZLWK� GLIIHUHQFHV� GHSHQGLQJ� RQ� WKH� VXEWHVWV�� 'LJLW�
6SDQ��0DWUL[� 5HDVRQLQJ��$ULWKPHWLF�� 9LVXDO� 3X]]OHV��
)LJXUH� :HLJKWV�� DQG� 3LFWXUH� &RPSOHWLRQ� SUHVHQW� QR�
VLJQLILFDQW� LVVXHV�� 2Q� WKH� RWKHU� KDQG�� VXEWHVWV�
LQYROYLQJ� PRWRU� DELOLWLHV� �%ORFN� 'HVLJQ�� 6\PERO�
6HDUFK�� &RGLQJ�� DQG� &DQFHOODWLRQ�� VKRXOG� EH� WUHDWHG�
ZLWK� JUHDW� FDXWLRQ�� %ORFN� 'HVLJQ¶V� LWHPV� KDYH� WLPH�
OLPLWV�� UHVXOWV� IURP� LQGLYLGXDOV� ZLWK� $56$&6� PXVW�
QRW�RQO\�EH�FRQVLGHUHG�LQ�WHUPV�RI�ILQDO�VFRUH��EXW�DOVR�
LQ�WHUPV�RI�VXFFHVV�RU�IDLOXUH�UHJDUGOHVV�RI�FRPSOHWLRQ�
WLPH�� )RU� WKLV� VXEWHVW�� FOLQLFDO� MXGJHPHQW� DQG�

7DEOH�� 

5HFRPPHQGHG�7HVWV�$FFRUGLQJ�WR�$SSOLFDELOLW\� 
(YDOXDWLRQ 

5HFRPPHQGDWLRQ 3V\FKRPHWULF�WHVWV 

5HFRPPHQGHG :$,6-,9D 

&37-,, 

0937-� 

1(2-)), 

+927 

&907 

%)57 

6&/-��-5 

57/7  

5HFRPPHQGHG�ZLWK�
FDXWLRQ 

1$% 

:&67 

&:,7�VXEWHVW��'-.()6� 

7/7�VXEWHVW��'-.()6�  

1RW�UHFRPPHQGHG 5630 

37-% 

707�VXEWHVW��'-.()6� 

/HLWHU-� 

1RWH�� D'HVSLWH� JHQHUDOO\� JRRG� DSSOLFDELOLW\�� %ORFN� 'H�
VLJQ�� 6\PERO� 6HDUFK�� &RGLQJ�� DQG� &DQFHOODWLRQ� VXEWHVWV�
IURP� WKH� :$,6-,9� LQYROYH� PRWRU� DELOLWLHV� DQG� VKRXOG�
WKXV�EH�FRQVLGHUHG�ZLWK�FDXWLRQ� 
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REVHUYDWLRQV� PD\� KHOS� UHILQH� FRPSUHKHQVLRQ� �H�J���
H[WHQW� RI� XSSHU� OLPEV� LQFRRUGLQDWLRQ� SUHYHQWV�
FRPSOHWLRQ� RI� WKH� WDVN��� (YDOXDWLRQ� RI� SHUFHSWXDO�
UHDVRQLQJ� VKRXOG� UHO\� PRUH� KHDYLO\� RQ� VXEWHVWV� OLNH�
0DWUL[� 5HDVRQLQJ� DQG� 9LVXDO� 3X]]OHV�� 6XEWHVWV�
PHDVXULQJ�SURFHVVLQJ�VSHHG��6\PERO�6HDUFK��&RGLQJ��
DQG�&DQFHOODWLRQ��DOVR�LPSO\�PRWRU�DELOLWLHV��7KHLU�XVH�
LQ� $56$&6� SUHVHQWV� PDMRU� OLPLWV�� WLPH� OLPLW� DOVR�
EHLQJ� WKH� SULQFLSDO� VFRULQJ� FULWHULRQ�� ,Q� KHU� VWXG\��
%RXFKHU� ������� UHSRUWV� LQWHUSUHWDWLRQ� OLPLWV� LQ� WHVWV�
PHDVXULQJ� SURFHVVLQJ� VSHHG� DV� WKH\� LPSO\� PRWRU�
DELOLWLHV� DQG� KDQG-H\H� FRRUGLQDWLRQ� LQ� D� WLPH-OLPLWHG�
FRQWH[W�� VXJJHVWLQJ� DGGUHVVLQJ� WKLV� OLPLW� ZKHQ�
FKRRVLQJ� SV\FKRPHWULF� WHVWV� LQ� IXWXUH� VWXGLHV� ZLWK�
$56$&6� SDWLHQWV�� 'LJLW� 6\PERO¶V� VXEWHVW� IURP�
:$,6-5�DV�D�1HXURSV\FKRORJLFDO�,QVWUXPHQW��:$,6-
5-1,�� .DSODQ�� ������ FRQVWLWXWHV� DQ� DOWHUQDWLYH��
DOORZLQJ� WKH� HVWDEOLVKPHQW� RI� D� EDVHOLQH� IRU� GLUHFW�
JUDSKLF�FRS\�VSHHG��7KH�H[DPLQHU�FDQ�WKHQ�PRGXODWH�
LQWHUSUHWDWLRQ�RI�SURFHVVLQJ�VSHHG�UHVXOWV�DFFRUGLQJ�WR�
PRWRU� GLIILFXOWLHV�� 'HVSLWH� UHODWLYHO\� ORQJ�
DGPLQLVWUDWLRQ� WLPH�� &37-,,� LV� UHFRPPHQGHG�
FRQVLGHULQJ� VLPSOLFLW\� RI� DGPLQLVWUDWLRQ� DQG� VFRULQJ��
JRRG�DFFHSWDELOLW\�IRU�SDWLHQWV��DQG�FRQWULEXWLRQ�RI�WKH�
UHVXOWV� IRU� FRJQLWLYH�SURFHVVHV�XQGHUVWDQGLQJ��&907�
LV� DOVR� DQ� LQWHUHVWLQJ� DOWHUQDWLYH� WR� RWKHU� YLVXDO�
PHPRU\� WHVWV� VXFK� DV� 5H\� &RPSOH[� )LJXUH� 7HVW��
ZKLFK� VWURQJO\� LQYROYHV� PRWRU� DELOLWLHV�� 5HJDUGLQJ�
+927��%)57��0937-���57/7��6&/-��-5��DQG�1(2
-)),��QR� VLJQLILFDQW�DSSOLFDELOLW\� OLPLWV� DUH�QRWHG�DQG�
WKHLU� XVH� LV� WKXV� UHFRPPHQGHG� ZLWK� $56$&6�
SRSXODWLRQ�� 

2WKHU� WHVWV� SUHVHQW� PL[HG� UHVXOWV� RQ� DSSOLFDELOLW\�
FULWHULD�� $V� GLVFXVVHG� DERYH�� :&67¶V� VFRULQJ� DQG�
LQWHUSUHWDWLRQ� V\VWHP� LV� TXLWH� FRPSOH[�� VSHFLILFDOO\�
FRQFHUQLQJ�WKH�UDWLQJ�RI�SHUVHYHUDWLYH�UHVSRQVHV��7KLV�
VLJQLILFDQWO\� H[WHQGV� UHTXLUHG� WLPH� WR� DQDO\VH� DQG�
LQWHUSUHW�WKH�UHVXOWV�DQG�XVH�RI�WKLV�WHVW�VKRXOG�FRQVLGHU�
WKHVH� IHDWXUHV�� )XWXUH� H[DPLQHU� PLJKW� FRQVLGHU� WKH�
FRPSXWHUL]HG� YHUVLRQ� RI� WKLV� WHVW�� ZKLFK� SURYLGHV�
DXWRPDWLF� VFRULQJ�� 7KH� XVH� RI� D� NH\ERDUG� DQG�
FRPSXWHU� PRXVH� FRXOG� SRWHQWLDOO\� LQFUHDVH�
DSSOLFDELOLW\�RI� WKH� WHVW�FRQVLGHULQJ�PRWRU�GLIILFXOWLHV�
LQ�$56$&6��2Q�WKH�RWKHU�KDQG��1$%�SURYHG�WR�EH�DQ�
LQWHUHVWLQJ�LQVWUXPHQW��PRVW�WHVWV�FDQ�EH�DGPLQLVWHUHG�
LQ� WHQ� WR� WZHQW\�PLQXWHV� DQG�DUH� HDV\� WR�KDUQHVV��$V�
VWDWHG� DERYH�� LWV� SULQFLSDO� OLPLW� LV� WKH� DEVHQFH� RI�
YDOLGDWHG� )UHQFK� WUDQVODWLRQ�� ,WV� XVH� ZLWK� $56$&6�
LQGLYLGXDOV� IURP� 4XHEHF� SURYLQFH� WKXV� UHTXLUHV� D�
JUHDW� GHDO� RI� FDXWLRQ��&:,7�DQG�7/7� IURP�'-.()6�
EDWWHU\� JHQHUDOO\� SUHVHQW� DFFHSWDEOH� DSSOLFDELOLW\��
,QGHHG�� WKH� IRUPHU� LPSOLHV� PLQLPDO� PRWRU� UHVSRQVH��
EXW� WKH� H[DPLQHU� VKRXOG� FRQVLGHU� SRWHQWLDO� LQIOXHQFH�
RI�G\VDUWKULD�RQ�H[HFXWLRQ�WLPH�DQG� WDNH�D�FORVH�ORRN�
RQ�FRQWUDVW�VFRUHV�WR�SURSHUO\�LQWHUSUHW�WKH�UHVXOWV��)RU�
LWV� SDUW�� 7/7� UHTXLUHV� JUHDW� FDXWLRQ� GXH� WR� SRVVLEOH�
VORZGRZQ�UHODWHG�WR�PRWRU�GLIILFXOWLHV��&RQVHTXHQWO\��

GHILFLW�LQ�UHDOL]DWLRQ�WLPH�GRHV�QRW�QHFHVVDULO\�LPSO\�D�
GHILFLW� LQ� WKH� HYDOXDWHG� FRJQLWLYH� IXQFWLRQ�
�SODQLILFDWLRQ�DQG�FRJQLWLYH�IOH[LELOLW\��� 

)LQDOO\��UHVXOWV�VKRZ�VLJQLILFDQW�DSSOLFDELOLW\�OLPLWV�
ZLWK�$56$&6�LQGLYLGXDOV� LQ�IRXU� WHVWV��$V�GLVFXVVHG�
DERYH��RWKHU�WHVWV��H�J���0DWUL[�5HDVRQLQJ�VXEWHVW�IURP�
:$,6-,9�� VKRXOG� EH� SUHIHUUHG� WR�5630� FRQVLGHULQJ�
H[FHVVLYH� DGPLQLVWUDWLRQ� WLPH�� SUREOHPV� ZLWK�
DFFHSWDELOLW\��DQG�UHODWLYHO\�ROG�QRUPDWLYH�GDWD��37-%�
LV� WKH� RQO\� RWKHU� WHVW� KDYLQJ� DFFHSWDELOLW\� LVVXHV��
SK\VLFDO�UHTXLUHPHQWV�EHLQJ�WRR�KLJK�IRU�VRPH�SDWLHQWV�
ZKR� FRXOG� QRW� FRPSOHWH� LW�� 707� IURP� '-.()6�
EDWWHU\� SUHVHQWV� VLPLODU� SUREOHPV�� SDWLHQWV� FDQ�
FRPSOHWH� WKH� WDVN�� EXW� FRRUGLQDWLRQ� DQG� PRWRU�
GLIILFXOWLHV�DUH�WRR�JUHDW��ELDVLQJ�UHVXOWV�LQWHUSUHWDWLRQ��
)RU� LWV�SDUW��/HLWHU-��ZDV�VHOHFWHG� WR�JDWKHU�FRJQLWLYH�
IXQFWLRQLQJ� GDWD�� VLQFH� WKH� H[DPLQHU� GRHV� QRW� XVH�
ODQJXDJH� WR� SURYLGH� LQVWUXFWLRQV� ZLWK� WKH� LQLWLDO�
REMHFWLYH� WR� PLQLPL]H� SRWHQWLDO� ELDV� UHODWHG� WR�
G\VDUWKULD� DQG� HGXFDWLRQ� OHYHO�� +RZHYHU�� LQ� DGGLWLRQ�
WR� KDYLQJ� FRQVLGHUDEOH� DGPLQLVWUDWLRQ� WLPH� DQG� WR� EH�
GLIILFXOW� WR� KDUQHVV�� FHUWDLQ� SDWLHQWV� FRXOG� KDUGO\�
XQGHUVWDQG� LQVWUXFWLRQV� �SUHVHQWHG� DV� JHVWXUHV���
7KHUHIRUH�� WKH� XVH� RI� WKHVH� IRXU� WHVWV� LV� QRW�
UHFRPPHQGHG�LQ�LQGLYLGXDOV�ZLWK�$56$&6� 

7KHVH� UHVXOWV� VKRXOG� EH� LQWHUSUHWHG� ZLWK� FDXWLRQ�
FRQVLGHULQJ� VRPH� OLPLWDWLRQV�� )LUVW�� DSSOLFDELOLW\�
FULWHULD¶V�VFRULQJ�ZDV�FRPSOHWHG�E\�WKH�H[DPLQHU�RQO\��
,Q� IXWXUH� VWXGLHV�� WKH� XVH� RI� DQ� LQWHU-MXGJH� UDWLQJ�
V\VWHP�IRU�WKH�PHDVXUHPHQW�WRRO-VFRULQJ�VKHHW�VKRXOG�
EH�FRQVLGHUHG�LQ�RUGHU�WR�LQFUHDVH�DSSOLFDELOLW\�VFRUH¶V�
REMHFWLYLW\� DQG�� WKHUHIRUH�� YDOLGLW\� �+RJDQ�� ������� $�
VHFRQG� OLPLWDWLRQ� LV� UHODWHG� WR� WKH� FULWHULD� VFRULQJ�
FRQWH[W�� $V� VWDWHG� DERYH�� WKH� PHDVXUHPHQW� WRRO-
VFRULQJ� VKHHW� ZDV� VFRUHG� E\� WKH� H[DPLQHU� ZKLOH�
UHYLHZLQJ� YLGHR� RI� WKH� WHVWLQJ� VHVVLRQ�� $� VFRULQJ� LQ�
UHDO� WLPH�GXULQJ� WKH� WHVWLQJ� VHVVLRQV�PD\�KDYH� OHG� WR�
GLIIHUHQW� UHVXOWV�� )RU� LQVWDQFH�� DFFHSWDELOLW\� IURP� WKH�
UHVSRQGHQW¶V�SHUVSHFWLYH�RU�FRJQLWLYH�UHTXLUHPHQWV�DV�
HYDOXDWHG� E\� WKH� H[DPLQHU� FRXOG� KDYH� EHHQ� DVVHVVHG�
E\� GLUHFW� TXHVWLRQV� DIWHU� WHVW� DGPLQLVWUDWLRQ�� 7KLV�
VXSSOHPHQWDU\� LQIRUPDWLRQ� PLJKW� KDYH� DGGHG� WR� WKH�
XQGHUVWDQGLQJ� RI� SV\FKRPHWULF� WHVWV¶� JHQHUDO�
DSSOLFDELOLW\� LQ� LQGLYLGXDOV� ZLWK� $56$&6�� 2QH� ZD\�
WR� DGGUHVV� VLPXOWDQHRXVO\� WKH� WZR� SUHFHGHQW�
VXJJHVWLRQV�ZRXOG�EH�WR�DVN�WKH�H[DPLQHU�WR�HYDOXDWH�
LQ� UHDO� WLPH� WKH� DSSOLFDELOLW\� ZLWK� SDWLHQWV� XVLQJ� WKH�
PHDVXUHPHQW� WRRO-VFRULQJ� VKHHW� DIWHU� WHVW�
DGPLQLVWUDWLRQ�� WKHQ� WR� DVN� DQ� LQGHSHQGHQW� TXDOLILHG�
MXGJH� WR� VFRUH� WKH� VDPH� DSSOLFDELOLW\� FULWHULD� ZKLOH�
UHYLHZLQJ� YLGHR� RI� WKH� VHVVLRQV� LQFOXGLQJ� SDWLHQWV¶�
FRPPHQWDULHV�� %HVLGHV�� WKH� SUHVHQW� VWXG\� HYDOXDWHG�
VXEWHVWV� LQFOXGHG� LQ� SV\FKRPHWULF� EDWWHULHV� RQ� HDFK�
DSSOLFDELOLW\� VXE-FULWHULRQ�� )RU� D� JLYHQ� EDWWHU\�� RQO\�
RQH� VFRUH� �WKH� PRVW� IUHTXHQW� DPRQJ� EDWWHULHV¶�
VXEWHVWV�� ZDV� FRQVLGHUHG� WR� LQWHUSUHW� UHVXOWV� DQG�



��� 

 

36<&+20(75,&�7(676�$33/,&$%,/,7<�,1�$56$&6 

VLPSOLI\�WKHLU�SUHVHQWDWLRQ��,Q�WKHLU�VWXG\��$XJHU�HW�DO��
�������XVHG�D�GLVWLQFW�PHDVXUHPHQW�WRRO-VFRULQJ�VKHHW�
WR� DVVHVV� HQWLUH� EDWWHULHV� LQFOXGLQJ� VHYHUDO� VXEWHVWV��
&ULWHULD�SUHVHQWHG�LQ�WKLV�WRRO�FRXOG�KDYH�EHHQ�XVHG�LQ�
WKH�SUHVHQW�VWXG\�WR�LQFUHDVH�FRQVLVWHQF\�RI�VFRULQJ��,W�
LV�DOVR�LPSRUWDQW�WR�QRWH�WKDW�WHVWV�VHOHFWLRQ�SURFHVV�LQ�
%RLYLQ-0HUFLHU� �Q�G���� %RXFKHU� �������� DQG�
'HVPHXOHV� ������� KDG� UHVXOWHG� LQ� WKH� H[FOXVLRQ� RI�
SV\FKRPHWULF� WHVWV� HYDOXDWLQJ� ODQJXDJH� RU� YHUEDO�
FRQFHSWV� IRUPDWLRQ� �H�J��� :$,6-,9� 9HUEDO�
&RPSUHKHQVLRQ�VXEWHVWV��GXH�WR�DQWLFLSDWHG�LPSDFW�RI�
G\VDUWKULD�� PDLQO\� WR� DYRLG� LQWHUSUHWDWLYH� ELDV� DQG�
H[FHVVLYH�FRQIURQWDWLRQ�IRU�SDWLHQWV��,QVLJKWV�IURP�WKH�
SUHVHQW�VWXG\�VXJJHVW�WKDW�WKHVH�WHVWV�FRXOG�EH�XVHG�LQ�
IXWXUH� VWXGLHV� LQYROYLQJ� LQGLYLGXDOV� ZLWK� $56$&6��
)LQDOO\��WKH�VPDOO�VDPSOH�VL]H��HLJKW�SDUWLFLSDQWV��PD\�
KDYH� OLPLWHG� YDULHW\� RI� REVHUYDWLRQV� RQ� WKH�
DSSOLFDELOLW\�WRRO-VFRULQJ�VKHHW��$OWKRXJK�WKLV�QXPEHU�
PD\� VHHP� VPDOO�� LW� UHSUHVHQWV� DERXW� ���� RI� WKH�
SDWLHQWV� OLVWHG� DW� WKH� 1HXURPXVFXODU� &OLQLF� RI� WKH�
&,8666� GX� 6DJXHQD\-/DF-6DLQW--HDQ� �4XHEHF��
&DQDGD��� 7KLV� LV� FRQVLGHUHG� D� UHODWLYHO\� KLJK� VDPSOH�
VL]H�LQ�WKH�UDUH�QHXURPXVFXODU�GLVHDVH�UHVHDUFK�ILHOG��,W�
ZRXOG�EH�LQWHUHVWLQJ�WR�UH-HYDOXDWH�SV\FKRPHWULF�WHVWV�
DSSOLFDELOLW\� LQ� IRUWKFRPLQJ� VWXGLHV� RQ� FRJQLWLYH� DQG�
SHUVRQDOLW\� SURILOHV� LQ� $56$&6� DV� WKH\� VKRXOG�
LQFOXGH�PRUH�SDUWLFLSDQWV�� 

&RQFOXVLRQ 

7KH� VHOHFWLRQ� SURFHVV� RI�PHDVXUHPHQW� WRROV� PXVW�
FRQVLGHU� SV\FKRPHWULF� SURSHUWLHV� VXFK� DV� YDOLGLW\��
ILGHOLW\�� DQG� H[LVWHQFH� RI� DSSURSULDWH� QRUPDWLYH�
VDPSOHV�� ,Q� WKH�VDPH�OLQH�DV�$XJHU�HW�DO�� �������� WKLV�
VWXG\� VXSSRUWV� WKH� UHOHYDQFH� WR� DGGUHVV� SUDFWLFDO�
DVSHFWV� OLNH� DSSOLFDELOLW\� ZKHQ� FKRRVLQJ� PRVW�
DSSURSULDWH� SV\FKRPHWULF� WHVWV�� SDUWLFXODUO\� ZLWK�
SRSXODWLRQV� SUHVHQWLQJ� VSHFLILF� FKDUDFWHULVWLFV� WKDW�
PD\�OLPLW�WKHLU�LQWHUSUHWDWLRQ��,QVLJKWV�IURP�WKLV�VWXG\�
FDQ� VXVWDLQ� RQJRLQJ� UHVHDUFK� HIIRUWV� DLPLQJ� WR�
GRFXPHQW� FRJQLWLYH� IXQFWLRQV� LQ� D� ODUJH� VDPSOH� RI�
LQGLYLGXDOV� ZLWK� $56$&6�� 5HFRPPHQGDWLRQV� PD\�
DOVR� KHOS� FOLQLFLDQV� DQG� UHVHDUFKHUV� ZRUNLQJ� ZLWK�
LQGLYLGXDOV� ZLWK� $56$&6� DQG� RWKHU� DWD[LDV�
SUHVHQWLQJ� XSSHU� OLPEV� LQYROYHPHQW� DQG� VSHHFK�
GLVWXUEDQFHV�� ,Q� DOO� FDVHV�� SV\FKRORJLFDO� DQG�
QHXURSV\FKRORJLFDO� HYDOXDWLRQV� VKRXOG� DOZD\V�
FRQVLGHU�LQIRUPDWLRQ�JDWKHUHG�IURP�RWKHU�VRXUFHV�OLNH�
KHDOWK� FDUH� SURIHVVLRQDOV� �H�J��� SK\VLFLDQV��
DXGLRORJLVWV�� RSKWKDOPRORJLVW�� SK\VLRWKHUDSLVW�� WR�
H[FOXGH� HYHQWXDO� LQIOXHQFH�RI�RWKHU� IXQFWLRQV�GHILFLWV�
LQ�SHUIRUPDQFH�RQ�FRJQLWLYH�WHVWV��� 

 5HIHUHQFHV 

$QGUHVHQ�� (�� 0�� �������� &ULWHULD� IRU� DVVHVVLQJ� WKH�
WRROV� RI� GLVDELOLW\� RXWFRPHV� UHVHDUFK��$UFKLYHV� RI�
3K\VLFDO� 0HGLFLQH� DQG� 5HKDELOLWDWLRQ�� ���� 6��-
6����KWWSV���GRL�RUJ���������DSPU����������� 

$XJHU��&���'HPHUV��/���'HVURVLHUV��-���*LURX[��)���6ND��
%���	�:ROIVRQ��&����������$SSOLFDELOLW\�RI�D�WRRONLW�
IRU� JHULDWULF� UHKDELOLWDWLRQ� RXWFRPHV��'LVDELOLW\� 	�
5HKDELOLWDWLRQ�� ���� ��-����� KWWSV���
GRL�RUJ�������������������������� 

$XJHU��&���'HPHUV��/���	�6ZDLQH��%����������0DNLQJ�
VHQVH� RI� SUDJPDWLF� FULWHULD� IRU� WKH� VHOHFWLRQ� RI�
JHULDWULF�UHKDELOLWDWLRQ�PHDVXUHPHQW�WRROV��$UFKLYHV�
RI� *HURQWRORJ\� DQG�*HULDWULFV�� ���� ��-���� KWWSV���
GRL�RUJ���������M�DUFKJHU������������ 

%HQWRQ��$��/���6LYDQ��$��%���+DPVKHU��.��'���9DUQH\��
1LOV� 5��� 	� 6SUHHQ�� 2�� �������� &RQWULEXWLRQV� WR�
QHXURSV\FKRORJLFDO�DVVHVVPHQW��$�FOLQLFDO�PDQXDO��
2[IRUG��8.��2[IRUG�8QLYHUVLW\�3UHVV� 

%RLYLQ-0HUFLHU�� $�� �Q�G���� eWXGH� H[SORUDWRLUH� GHV�
IRQFWLRQV�FRJQLWLYHV�FKH]�OHV�LQGLYLGXV�kJpV�GH����j�
��� DQV� DWWHLQWV� G¶DWD[LH� UpFHVVLYH� VSDVWLTXH� GH�
&KDUOHYRL[-6DJXHQD\� �$56&6�� �8QSXEOLVKHG�
GRFWRUDO� GLVVHUWDWLRQ��� 8QLYHUVLWp� GX� 4XpEHF� j�
&KLFRXWLPL��&KLFRXWLPL��&DQDGD� 

%RXFKDUG�� -�� 3��� %DUEHDX�� $��� %RXFKDUG�� 5��� 	�
%RXFKDUG�� 5�� :� �������� $XWRVRPDO� UHFHVVLYH�
VSDVWLF� DWD[LD� RI� &KDUOHYRL[-6DJXHQD\�� 7KH�
&DQDGLDQ�-RXUQDO�RI�1HXURORJLFDO�6FLHQFHV�������-
����KWWSV���GRL�RUJ���������6���������������� 

%RXFKDUG�� -�� 3���5LFKWHU��$���0DWKLHX�� -���%UXQHW��'���
+XGVRQ�� 7�� -��� 0RUJDQ�� .��� 	� 0HODQoRQ�� 6�� %��
�������� $XWRVRPDO� UHFHVVLYH� VSDVWLF� DWD[LD� RI�
&KDUOHYRL[-6DJXHQD\�� 1HXURPXVFXODU� 'LVRUGHUV��
��� ���-����� KWWSV���GRL�RUJ���������6����-����
���������-� 

%RXFKHU��$�� ��������eWXGH�H[SORUDWRLUH�GHV� IRQFWLRQV�
FRJQLWLYHV� FKH]� OHV� LQGLYLGXV� kJpV� GH� ��� j� ��� DQV�
DWWHLQWV�G¶DWD[LH�UpFHVVLYH�VSDVWLTXH�GH�&KDUOHYRL[-
6DJXHQD\� �$56&6�� �'RFWRUDO� GLVVHUWDWLRQ���
5HWULHYHG�IURP�KWWSV���FRQVWHOODWLRQ�XTDF�FD�������� 

%URZQ��-��:����������$SKDVLD��DSUD[LD��DQG�DJQRVLD��
&OLQLFDO� DQG� WKHRUHWLFDO� DVSHFWV�� 6SULQJILHOG�� ,/��
&KDUOHV�&��7KRPDV� 

&RODUXVVR��5��3��	�+DPPLOO��'��'����������0RWRU-IUHH�
9LVXDO� 3HUFHSWLRQ� 7HVW�� 1RYDWR�� &$�� $FDGHPLF�
7KHUDS\�3XE� 

&RODUXVVR�� 5�� 	� +DPPLOO�� '�� �������� 0RWRU-)UHH�
9LVXDO�3HUFHSWLRQ�7HVW��0937-�����UG��HG����$XVWLQ��
7;��3UR-(G� 

&RQQHUV�� &�� .�� �������� &RQQHUV
� FRQWLQXRXV�
SHUIRUPDQFH� WHVW� FRPSXWHU� SURJUDP� ���� XVHU
V�
PDQXDO�� 7RURQWR�� &DQDGD�� 0XOWL-+HDOWK�
6\VWHPV��,QF� 

&RVWD��3��7��-U��	�0F&UDH��5��5����������7KH�1(2-3,�
1(2-)),� PDQXDO� VXSSOHPHQW�� 2GHVVD�� )/��
3V\FKRORJLFDO�$VVHVVPHQW�5HVRXUFHV� 

&RVWD��3��7��-U��	�:LGLJHU��7��$�� ��������3HUVRQDOLW\�
GLVRUGHUV�DQG� WKH� ILYH-IDFWRU�PRGHO�RI�SHUVRQDOLW\��
:DVKLQJWRQ�� '&�� $PHULFDQ� 3V\FKRORJLFDO�
$VVRFLDWLRQ� 
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'HOLV�� '�� &��� .DSODQ�� (��� 	� .UDPHU�� -�� +� �� ��������
'HOLV-.DSODQ� ([HFXWLYH� )XQFWLRQ� 6\VWHP�� 6DQ�
$QWRQLR��7;��3V\FKRORJLFDO�&RUSRUDWLRQ� 

'HURJDWLV�� /�� 5�� �������� 6&/-��-5�� 6\PSWRP�
&KHFNOLVW-��-5�� $GPLQLVWUDWLRQ�� VFRULQJ�� DQG�
SURFHGXUHV� PDQXDO� ��UG� HG���� 0LQQHDSROLV�� 01��
1&6�3HDUVRQ� 

'HURJDWLV��/��5��	�0HOLVDUDWRV��1�� ��������7KH�EULHI�
V\PSWRP� LQYHQWRU\�� $Q� LQWURGXFWRU\� UHSRUW��
3V\FKRORJLFDO� PHGLFLQH�� ���� ���-����� KWWSV���
GRL�RUJ���������6���������������� 

'HURJDWLV��/��5��	�6DYLW]��.��/����������7KH�6&/-��-
5�DQG�%ULHI� 6\PSWRP� ,QYHQWRU\� �%6,�� LQ� SULPDU\�
FDUH�� +DQGERRN� RI� SV\FKRORJLFDO� DVVHVVPHQW� LQ�
SULPDU\� FDUH� VHWWLQJV�� 0DKZDK�� 1-�� /DZUHQFH�
(UOEDXP�$VVRFLDWHV�3XEOLVKHUV� 

'HVPHXOHV�� $�� �������� eWXGH� H[SORUDWRLUH� GH� OD�
SHUVRQQDOLWp� HW� GX� SURILO� SV\FKRORJLTXH� FKH]� OHV�
LQGLYLGXV� D\DQW� O¶DWD[LH� UpFHVVLYH� VSDVWLTXH� GH�
&KDUOHYRL[-6DJXHQD\� �$56&6�� �'RFWRUDO�
GLVVHUWDWLRQ��� 5HWULHYHG� IURP� KWWSV���
FRQVWHOODWLRQ�XTDF�FD�������� 

'UROHW�� 0�� �������� eWXGH� GHV� IRQFWLRQV�
QHXURSV\FKRORJLTXHV� GHV� HQIDQWV� HW� DGROHVFHQWV�
DWWHLQWV� GH� O
DWD[LH� UpFHVVLYH� VSDVWLTXH� GH�
&KDUOHYRL[-6DJXHQD\� �$56&6�� �0DVWHU
V� WKHVLV���
5HWULHYHG�IURP�KWWSV���FRQVWHOODWLRQ�XTDF�FD������ 

(OLQJ�� 3��� 'HUFN[�� .��� 	� 0DHV�� 5�� �������� 2Q� WKH�
KLVWRULFDO� DQG� FRQFHSWXDO� EDFNJURXQG� RI� WKH�
:LVFRQVLQ�&DUG�6RUWLQJ�7HVW��%UDLQ�DQG�&RJQLWLRQ��
���� ���-����� KWWSV���GRL�RUJ���������
M�EDQGF������������ 

)DQFHOOX�� 5��� 3DULGL�� '��� 7RPDVHOOR�� &��� 3DQ]HUL��0���
&DVWDOGR�� $��� *HQLWULQL�� 6��� «� *LURWWL�� )�� ��������
/RQJLWXGLQDO� VWXG\� RI� FRJQLWLYH� DQG� SV\FKLDWULF�
IXQFWLRQV� LQ� VSLQRFHUHEHOODU� DWD[LD� W\SHV� �� DQG� ���
-RXUQDO� 2I� 1HXURORJ\�� ����� ����-����� KWWSV���
GRL�RUJ���������V�����-���-����-� 

*D]XOOD�� -��� 0D\D\R-6LQXpV�� (��� %HQDYHQWH�� ,���
0RGUHJR�� 3�� -��� 	� %HUFLDQR�� -�� �������� $WD[LD� RI�
&KDUOHYRL[-6DJXHQD\�� 05� DQG� FOLQLFDO� UHVXOWV� LQ�
ORZHU-OLPE�PXVFXODWXUH��7KH�&DQDGLDQ�-RXUQDO�RI�
1HXURORJLFDO� 6FLHQFHV�/H� -RXUQDO� &DQDGLHQ� GHV�
6FLHQFHV� 1HXURORJLTXHV�� ���� ��-���� KWWSV���
GRL�RUJ���������6���������������� 

+HDWRQ��5��.���&KHOXQH��*�� -���7DOOH\�� -��/���.D\��*��
*���	�&XUWLVV��*�� ��������:LVFRQVLQ�&DUG� 6RUWLQJ�
7HVW�0DQXDO�� 5HYLVHG� DQG� H[SDQGHG��2GHVVD�� )/��
3V\FKRORJLFDO�$VVHVVPHQW�5HVVRXUFHV� 

+HDWRQ�� 5��.�� ��������:LVFRQVLQ� &DUG� 6RUWLQJ� 7HVW��
&RPSXWHU� YHUVLRQ� ����� 2GHVVD�� )/�� 3V\FKRORJLFDO�
$VVHVVPHQW�5HVRXUFHV� 

+RJDQ��7��3�� �������� ,QWURGXFWLRQ�j� OD� SV\FKRPpWULH��
0RQWUpDO��&DQDGD��&KHQHOLqUH�eGXFDWLRQ� 

+RRSHU�� +�� (�� �������� 7KH� +RRSHU� 9LVXDO�
2UJDQL]DWLRQ� 7HVW�� 0DQXDO�� %HYHUO\� +LOOV�� &$��
:HVWHUQ�3V\FKRORJLFDO�6HUYLFHV� 

,QVWLWXWH�RI�0HGLFLQH��������� 3V\FKRORJLFDO�7HVWLQJ�LQ�
WKH� 6HUYLFH� RI� 'LVDELOLW\� 'HWHUPLQDWLRQ��
:DVKLQJWRQ��'&��7KH�1DWLRQDO�$FDGHPLHV�3UHVV� 

.DSODQ�� (�� ��������:$,6-5� DV� D� 1HXURSV\FKRORJLFDO�
,QVWUXPHQW� �:$,6-5-1,��� 6DQ� $QWRQLR�� 7;��
3V\FKRORJLFDO�&RUSRUDWLRQ� 

/DQJH��5�� 7��� ,YHUVRQ��*��/���%ULFNHOO��7��$��� 6WDYHU��
7��� 3DQFKROL�� 6��� %KDJZDW�� $��� 	� )UHQFK�� /�� 0��
��������&OLQLFDO�XWLOLW\�RI�WKH�&RQQHUV¶�&RQWLQXRXV�
3HUIRUPDQFH� 7HVW-,,� WR� GHWHFW� SRRU� HIIRUW� LQ� 8�6��
0LOLWDU\� SHUVRQQHO� IROORZLQJ� WUDXPDWLF� EUDLQ�
LQMXU\�� 3V\FKRORJLFDO� $VVHVVPHQW�� ���� ���-�����
KWWSV���G[�GRL�RUJ���������D�������� 

/DUUDEHH��*�� -���7UDKDQ��'��(���	�&XUWLVV��*�� ��������
&RQVWUXFW� YDOLGLW\� RI� WKH� &RQWLQXRXV� 9LVXDO�
0HPRU\� 7HVW�� $UFKLYHV� RI� &OLQLFDO�
1HXURSV\FKRORJ\�� ��� ���-����� KWWSV���
GRL�RUJ���������DUFOLQ�������� 

/pYHVTXH�� .�� �������� 5HODWLRQ� HQWUH� OHV� WURXEOHV�
DIIHFWLIV� HW� OHV� GLIILFXOWpV� VFRODLUHV� FKH]� OHV� MHXQHV�
DWWHLQWV�G
DWD[LH�UpFHVVLYH�VSDVWLTXH�GH�&KDUOHYRL[-
6DJXHQD\� HW� D\DQW� XQ� TXRWLHQW� LQWHOOHFWXHO� QRUPDO�
�0DVWHU
V� WKHVLV��� 5HWULHYHG� IURP� KWWSV���
FRQVWHOODWLRQ�XTDF�FD������ 

/RHVFKH��3���:LOH\��-���	�+DVVHOKRUQ��0����������+RZ�
NQRZLQJ� WKH� UXOHV� DIIHFWV� VROYLQJ� WKH� 5DYHQ�
$GYDQFHG� 3URJUHVVLYH�0DWULFHV� 7HVW�� ,QWHOOLJHQFH��
���� ��-���� KWWSV���GRL�RUJ���������
M�LQWHOO������������ 

/RSH]�� 1�� 0��� /D]DU�� 0�� '��� 	� 2K�� 6�� ��������
3V\FKRPHWULF� SURSHUWLHV� RI� WKH� +RRSHU� 9LVXDO�
2UJDL]DWLRQ� 7HVW�� $VVHVVPHQW�� ���� ��-���� KWWSV���
GRL�RUJ������������������������� 

0DUWLQ��0��+���%RXFKDUG��-��3���6\OYDLQ��0���6W-2QJH��
2��� 	� 7UXFKRQ�� 6�� �������� $XWRVRPDO� UHFHVVLYH�
VSDVWLF� DWD[LD�RI�&KDUOHYRL[-6DJXHQD\�� D� UHSRUW� RI�
05� LPDJLQJ� LQ� �� SDWLHQWV�� $PHULFDQ� -RXUQDO� RI�
1HXURUDGLRORJ\�� ���� ����-������ KWWSV���
GRL�RUJ���������DMQU�$���� 

0DWWLROL�� )��� 6WDPSDWRUL�� &��� %HOORPL�� )��� 6FDUSD]]D��
&��� *DOOL�� 3��� *XDUQHUL�� &��� «� &DSUD�� 5�� ��������
$VVHVVLQJ� H[HFXWLYH� IXQFWLRQ� ZLWK� WKH� '-.()6�
VRUWLQJ� WHVW�� QRUPDWLYH� GDWD� IRU� D� VDPSOH� RI� WKH�
,WDOLDQ�DGXOW�SRSXODWLRQ��1HXURORJLFDO�6FLHQFHV������
����-������ KWWSV���GRL�RUJ���������V�����-���-
����-� 

0F&UDH��5��5��	�&RVWD�3��7��-U����������%ULHI�YHUVLRQV�
RI� WKH� 1(2-3,-��� -RXUQDO� RI� ,QGLYLGXDO�
'LIIHUHQFHV�� ���� ���-����� KWWSV���
GRL�RUJ�������������-�������������� 

0LJQDUUL�� $��� 7HVVD�� $��� &DUOXFFLR��0�� $��� 5XID�� $���
6WRUWL�� (��� %RQHOOL�� *��� �� �� �� 'RWWL�� 0�� 7�� ��������
&HUHEHOOXP� DQG� QHXURSV\FKLDWULF� GLVRUGHUV��
,QVLJKWV�IURP�$56$&6��1HXURORJLFDO�6FLHQFHV������
��-����KWWSV���GRL�RUJ���������V�����-���-����-� 

3LOOLRG��-���0RXWWRQ��6���/DYLH��-���0DXUDW��(���+XEHUW��
&��� %HOODQFH�� 1��� �� �� �� &RXSU\�� ,�� �������� 1HZ�
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SUDFWLFDO�GHILQLWLRQV�IRU�WKH�GLDJQRVLV�RI�DXWRVRPDO�
UHFHVVLYH� VSDVWLF� DWD[LD� RI� &KDUOHYRL[-6DJXHQD\��
$QQDOV� RI� 1HXURORJ\�� ���� ���-����� KWWSV���
GRL�RUJ���������DQD������ 

3LQHO�� -�� 3�� -�� ��������%LRSV\FKRORJLH� ��WK� HG���� 3DULV��
)UDQFH��3HDUVRQ�(GXFDWLRQ� 

3V\FKRORJLFDO�&RUSRUDWLRQ���������:$,6-,9� WHFKQLFDO�
DQG� LQWHUSUHWDWLRQ� PDQXDO�� 6DQ� $QWRQLR�� 7;��
3V\FKRORJLFDO�&RUSRUDWLRQ� 

5DH-*UDQW�� $�� 	� 3DUVRQV�� 0�� :�� ��������
1HXURSV\FKRORJ\�LQ�WKH�FOLQLFDO�VHWWLQJ��FRQFHSWXDO�
DQG� SUDFWLFDO� LVVXHV�� ,Q� 0�� :�� 3DUVRQV� 	� 7�� $��
+DPPHNH� �(GV���� &OLQLFDO� QHXURSV\FKRORJ\�� $�
SRFNHW�KDQGERRN� IRU�DVVHVVPHQW� ��UG�HG���SS���-�����
:DVKLQJWRQ�� '&�� $PHULFDQ� 3V\FKRORJLFDO�
$VVRFLDWLRQ� 

5DYHQ��-���5DYHQ��-��&���	�&RXUW��+��+����������5DYHQ�
PDQXDO��6HFWLRQ����6WDQGDUG�3URJUHVVLYH�0DWULFHV��
2[IRUG�� (QJODQG�� 2[IRUG� 3V\FKRORJLVWV� 3UHVV�
/LPLWHG� 

5RLG��*��+���0LOOHU��/�� -���3RPSOXQ��0���	�.RFK��&��
��������/HLWHU�,QWHUQDWLRQDO�3HUIRUPDQFH�6FDOH���UG�
HG���� /RV� $QJHOHV�� &$�� :HVWHUQ� 3V\FKRORJLFDO�
6HUYLFHV� 

6FKPDKPDQQ�� -�� '�� �������� 'LVRUGHUV� RI� WKH�
FHUHEHOOXP��$WD[LD�� G\VPHWULD� RI� WKRXJKW�� DQG� WKH�
FHUHEHOODU�FRJQLWLYH�DIIHFWLYH�V\QGURPH��-RXUQDO�RI�
1HXURSV\FKLDWU\� DQG� &OLQLFDO� 1HXURVFLHQFHV�� ����
���-�����KWWSV���GRL�RUJ���������MQS��������� 

6FKUHWOHQ�� '�� -��� 3HDUOVRQ�� *�� '��� $QWKRQ\�� -�� &��� 	�
<DWHV��.��2����������'HWHUPLQDQWV�RI�%HQWRQ�)DFLDO�
5HFRJQLWLRQ� 7HVW� SHUIRUPDQFH� LQ� QRUPDO� DGXOWV��
1HXURSV\FKRORJ\�� ���� ���-����� KWWSV���
G[�GRL�RUJ�������������-������������� 

6HHGDW�� )��� -DPHV�� 0�� .��� 	� 5RVH�� 0�� 5�� ��������
$FWLYLW\�UDWLQJ�VFDOHV�LQ�DGXOW�PXVFOH�GLVHDVH��+RZ�
ZHOO� GR� WKH\�DFWXDOO\�PHDVXUH"�0XVFOH�1HUYH������
��-����KWWSV���GRL�RUJ���������PXV������ 

6HQLRU��*���.HOO\��0���	�6DO]PDQ��/����������&OLQLFDO�
XWLOLW\� RI� WKH� 5H\� WDQJOHG� OLQHV� WHVW�� $UFKLYHV� RI�
&OLQLFDO�1HXURSV\FKRORJ\����������� 

6HURQ��;��	�9DQ�GHU�/LQGHQ��0����������/
DQDPQqVH�
HW� O
H[DPHQ� QHXURSV\FKRORJLTXH� GH� EDVH�� ,Q� ;��
6HURQ� 	� 0�� 9DQ� GHU� /LQGHQ� �(GV���� 7UDLWp� GH�
QHXURSV\FKRORJLH� FOLQLTXH� GH� O
DGXOWH� �� 7RPH� ���
eYDOXDWLRQ���QG�HG���SS�����-������3DULV��)UDQFH��'H�
%RHFN�6RODO� 

6WUDXVV��(���6KHUPDQ��(��0���	�6SUHHQ��2�� ��������$�
FRPSHQGLXP� RI� QHXURSV\FKRORJLFDO� WHVWV��
$GPLQLVWUDWLRQ��QRUPDV��DQG�FRPPHQWDU\���UG�HG����
1HZ-<RUN��1<��2[IRUG�8QLYHUVLW\�3UHVV� 

6WURQJ��&�-$��+��	�'RQGHUV��-����������9DOLGLW\�RI�WKH�
&RQWLQXRXV� 9LVXDO� 0HPRU\� 7HVW� �&907�� DIWHU�
WUDXPDWLF� EUDLQ� LQMXU\�� -RXUQDO� RI� &OLQLFDO� DQG�
([SHULPHQWDO� 1HXURSV\FKRORJ\�� ���� ���-�����
KWWSV���GRL�RUJ�������������������������� 

6\QRI]LN�� 0��� 6RHKQ�� $�� 6��� *EXUHN-$XJXVWDW�� -���
6FKLFNV��-���.DUOH��.��1���6FKXOH��5���������6FKROV��/��
�������� $XWRVRPDO� UHFHVVLYH� VSDVWLF� DWD[LD� RI�
&KDUOHYRL[-6DJXHQD\� �$56$&6��� ([SDQGLQJ� WKH�
JHQHWLF�� FOLQLFDO� DQG� LPDJLQJ� VSHFWUXP��2USKDQHW�
-RXUQDO� RI� 5DUH� 'LVHDVHV�� ��� ���� KWWSV���
GRL�RUJ�������������-����-�-�� 

7KLIIDXOW�� ,���'LFDLUH��0�� -���7HWUHDXOW��0���+XDQJ��.��
1���'HPHUV-/DPDUFKH�� -���%HUQDUG��*��� �� �� �� %UDLV��
%�� �������� 'LYHUVLW\� RI� $56$&6� PXWDWLRQV� LQ�
)UHQFK-&DQDGLDQV�� 7KH� &DQDGLDQ� -RXUQDO� RI�
1HXURORJLFDO� 6FLHQFHV�/H� -RXUQDO� &DQDGLHQ� GHV�
6FLHQFHV� 1HXURORJLTXHV�� ���� ��-���� KWWSV���
GRL�RUJ���������6���������������� 

7VDWVDQLV��.��'���'DUWQDOO��1���&LFFKHWWL��'���6SDUURZ��
6�� 6��� .OLQ�� $��� 	� 9RONPDU�� )�� 5�� ��������
&RQFXUUHQW� YDOLGLW\� DQG� FODVVLILFDWLRQ� DFFXUDF\� RI�
WKH�/HLWHU�DQG�/HLWHU-5�LQ�ORZ-IXQFWLRQLQJ�FKLOGUHQ�
ZLWK�DXWLVP��-RXUQDO�RI�$XWLVP�DQG�'HYHORSPHQWDO�
'LVRUGHUV�� ���� ��-���� KWWSV���GRL�RUJ���������
$�������������� 

8�6��)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ�� ��������&OLQLFDO�
RXWFRPH� DVVHVVPHQW� TXDOLILFDWLRQ� SURJUDP��
5HWUHYLHG� IURP� � KWWSV���ZZZ�IGD�JRY�'UXJV�
'HYHORSPHQW$SSURYDO3URFHVV�
'UXJ'HYHORSPHQW7RROV4XDOLILFDWLRQ3URJUDP�
XFP�������KWP 

9HUJXWV�� 7��� 'H� %RHFN�� 3��� 	� 0DULV�� (�� ��������
*HQHUDWLRQ� VSHHG� LQ� 5DYHQ
V� SURJUHVVLYH� PDWULFHV�
WHVW�� ,QWHOOLJHQFH�� ���� ���-����� KWWSV���
GRL�RUJ���������6����-�������������-� 

9HUPHHU��6���9DQ�GH�:DUUHQEXUJ��%��3���	�.DPVWHHJ��
(�� -�� �������� $56$&6�� *HQH5HYLHZV�� 5HWULHYHG�
IURP� KWWSV���ZZZ�QFEL�QOP�QLK�JRY�ERRNV�
1%.����� 

:DGH�� '�� 7�� �������� $VVHVVPHQW�� PHDVXUHPHQW� DQG�
GDWD� FROOHFWLRQ� WRROV�� &OLQLFDO� 5HKDELOLWDWLRQ�� ����
���-����� KWWSV���
GRL�RUJ�������������������FU���HG� 

:HLVV�� /�� *��� 6DNORIVNH�� '�� +��� &RDOVRQ�� '��� 	�
5DLIRUG�� 6�� (�� �������� :$,6-,9� FOLQLFDO� XVH� DQG�
LQWHUSUHWDWLRQ�� 6FLHQWLVW-SUDFWLWLRQHU� SHUVSHFWLYHV��
$PVWHUGDP��1HWKHUODQGV��(OVHYLHU�$FDGHPLF�3UHVV� 

:KLWH��7��	�6WHUQ��5��$����������1HXURSV\FKRORJLFDO�
$VVHVVPHQW� %DWWHU\�� 3V\FKRPHWULF� DQG� WHFKQLFDO�
PDQXDO�� /XW]�� )/�� 3V\FKRORJLFDO� $VVHVVPHQW�
5HVRXUFHV� 

����� 
 

5HFHLYHG�-DQXDU\��������� 
5HYLVLRQ�UHFHLYHG�0D\���������� 

$FFHSWHG�-XQH����������Ŷ 
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&ULWqUH 6RXV-FULWqUH $ % & 

)DUGHDX�GX�
UpSRQGDQW 

&DUDFWqUH�LQYD�
VLI 

/¶LQVWUXPHQW�Q¶HVW�SDV�LQYD�
VLI 

  /¶LQVWUXPHQW�HVW�LQYDVLI 

6pFXULWp $XFXQ�ULVTXH�GH�EOHVVXUH�
SK\VLTXH 

5LVTXH�IDLEOH�GH�EOHVVXUH�
SK\VLTXH 

5LVTXH�LPSRUWDQW�GH�EOHV�
VXUH�SK\VLTXH 

$FFHSWDELOLWp &RXUW������PLQ���(7�DFFHS�
WDEOH������GH�UHIXV� 

/RQJ��PDLV�GH�PDQLqUH�
DSSURSULpH��28�SUREOqPHV�
G¶DFFHSWDELOLWp�������GH�
UHIXV�RX�TXHOTXHV�SODLQWHV� 

/RQJ�(7�LQDFFHSWDEOH�
�!����GH�UHIXV��!����GH�
SODLQWHV��GLIILFXOWpV�QRWpHV�

SDU�O¶H[DPLQDWHXU� 
)DUGHDX�GH�
O¶H[DPLQDWHXU 

7HPSV�G¶DGPL�
QLVWUDWLRQ 

�-���PLQ� ��-���PLQ� !����PLQ� 

4XDOLWp�GHV�LQV�
WUXFWLRQV 

,QVWUXFWLRQV�FRPSOqWHV��
FODLUHV��SHUWLQHQWHV��IDFLOHV�
G¶DFFqV�HW�IDFLOHV�j�FRQVXOWHU 

,QVWUXFWLRQV�GLVSRQLEOHV�
PDLV�LQFRPSOqWHV��TXHV�

WLRQV�VDQV�UpSRQVH 

,QVWUXFWLRQV�PLQLPHV 

(QWUDvQHPHQW $XFXQ�RX�HQWUDvQHPHQW�
VLPSOH�FRXUW 

6SpFLILTXH�j�XQ�SURIHV�
VLRQQHO��HQWUDvQHPHQW�

FRXUW�HW�VLPSOH 

6SpFLILTXH�j�XQ�SURIHV�
VLRQQHO�HW��HQWUDvQHPHQW�

ORQJ�HW�FRPSOH[H 
6LPSOLFLWp�GH�

PHVXUH�
�DGPLQLVWUDWLRQ��
FRWDWLRQ�HW�LQ�
WHUSUpWDWLRQ� 

6LPSOH�G¶DGPLQLVWUDWLRQ�HW�
FRWDWLRQ�IDFLOH 

5pVXOWDWV�SHUWLQHQWV�HW�LQWHU�
SUpWDEOHV 

6LPSOH�G¶DGPLQLVWUDWLRQ�HW�
FRWDWLRQ�QpFHVVLWDQW�XQH�
FRQVXOWDWLRQ�IUpTXHQWH�GX�
PDQXHO��SRXU�FDOFXO�

,QWHUSUpWDWLRQ�REVFXUH�GHV�
UpVXOWDWV 

&RPSOH[H�j�DGPLQLVWUHU��
RX�GLIILFXOWpV�GH�FRWDWLRQ�
RX�LQWHUSUpWDWLRQ�GHV�UpVXO�

WDWV�FRPSOH[H 

'LVSRQLELOLWp &R�W�GX�PDWpULHO�PLQLPH 
3DV�GH�GURLW�G¶DXWHXU 

3DUDPqWUHV�HQYLURQQHPHQ�
WDX[�VLPSOHV 

6L�GHX[�FULWqUHV�RX�SOXV�
VRQW�UpSRQGXV 

6L�XQ�FULWqUH�HVW�UpSRQGX 

5pVXOWDWV 1RUPDOLWp�GH�
GLVWULEXWLRQ�HW�
HIIHWV�SODIRQG�HW�

SODQFKHU 

3DV�GH�ELDLV�GH�GLVWULEXWLRQ�
RX�SDV�G¶HIIHW�SODIRQG�

SODQFKHU�GX�VFRUH�WRWDO����–�
��� 

%LDLV�GH�GLVWULEXWLRQ�PR�
GpUp�RX�HIIHW�SODIRQG�
SODQFKHU�GX�VFRUH�WRWDO�

!���-��� 

%LDLV�GH�GLVWULEXWLRQ�Vp�
YqUH�RX�HIIHW�SODIRQG�

SODQFKHU�!��� 

&RPSDWLELOLWp�
GX�IRUPDW 

ÆJH��JHQUH��
FXOWXUH 

3UHXYH�G¶DSSOLFDELOLWp�JpQp�
UDOH�SRXU�OHV�VRXV-JURXSHV�

G¶kJH��JHQUH�FXOWXUH 

3UHXYH�G¶DGPLQLVWUDWLRQ�
DYHF�GHV�VRXV-JURXSHV��
FHUWDLQV�SUREOqPHV�VRXOL�
JQpV��S�H[���DXFXQH�DGDS�

WDWLRQ�SURSRVpH� 

$XFXQH�DGPLQLVWUDWLRQ�
DYHF�XQ�VRXV-JURXSH 

)RUPDW�DOWHUQD�
WLI 

2XL��S�H[���ODQJDJH��%UDLOOH��
kJH� 

  1RQ 

$GDSWDELOLWp�GX�
IRUPDW 

,QVWUXFWLRQV�RULJLQDOHV�VXL�
YLHV�SDU�WRXV�OHV�VXMHWV 

������GHV�VXMHWV�UpDOLVHQW�
OH�WHVW�DYHF�OHV�LQVWUXFWLRQV�
RULJLQDOHV�HW�OH�UHVWH�GHV�
SDUWLFLSDQWV�UpDOLVHQW�OH�
WHVW�DYHF�GHV�LQVWUXFWLRQV�

DGDSWpHV 

/HV�LQVWUXFWLRQV�RULJLQDOHV�
QH�SHXYHQW�rWUH�VXLYLHV�RX�
OH�PDWpULHO�QH�SHXW�rWUH�

DGDSWp 

([LJHQFHV�SK\�
VLTXHV 

([LJHQFH�SK\VLTXH�PLQLPH   ([LJHQFH�SK\VLTXH�QpFHV�
VDLUH�SRXU�H[pFXWHU�OH�WHVW�
RX�UpVXOWDWV�LQIOXHQFpV�SDU�
GHV�GLIILFXOWpV�SK\VLTXHV 

([LJHQFHV�FR�
JQLWLYHV�

�KXPHXU��LQWHOOL�
JHQFH��FRPPX�

QLFDWLRQ� 

$GDSWp�SRXU�OHV�QLYHDX[�
G¶pGXFDWLRQ�IDLEOHV 

3DV�GH�VSpFLILFDWLRQ�VXU�OH�
QLYHDX�G¶pGXFDWLRQ 

+DXW�QLYHDX�G¶pGXFDWLRQ�
UHTXLV�RX�UpVXOWDWV�LQIOXHQ�
FpV�SDU�OH�QLYHDX�FRJQLWLI 

'RQQpHV�PDQ�
TXDQWHV�GXHV�DX�
VHXLO�GH�GLIIL�

FXOWp 

�����GH�GRQQpHV�PDQ�
TXDQWHV�SDUFH�TXH�O¶LQVWUX�
PHQW�HVW�WURS�GLIILFLOH 

���–����GH�GRQQpHV�PDQ�
TXDQWHV�SDUFH�TXH�O¶LQVWUX�
PHQW�HVW�WURS�GLIILFLOH 

!����GH�GRQQpHV�PDQ�
TXDQWHV�SDUFH�TXH�O¶LQVWUX�
PHQW�HVW�WURS�GLIILFLOH 

$SSHQGL[�$ 

$SSOLFDELOLW\�&ULWHULD�0HDVXUHPHQW�6FRULQJ�7DEOH�6KHHW�7UDQVODWLRQ 



��� 
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$SSHQGL[�% 

$SSOLFDELOLW\�&ULWHULD�0HDVXUHPHQW�6FRULQJ�7DEOH�6KHHW�2ULJLQDO�9HUVLRQ 

&ULWHULD 6XE-FULWHULD $ % & 

5HVSRQGHQW�
EXUGHQ 

,QYDVLYHQHVV ,QVWUXPHQW�LV�QRW�LQYDVLYH   ,QYDVLYHQHVV�LV�DQ�LVVXH 

6DIHW\ 1R�ULVN�RI�SK\VLFDO�LQMXU\ /RZ�ULVN�RI�SK\VLFDO�LQMXU\ ,PSRUWDQW�ULVN�RI�SK\VLFDO�
LQMXU\ 

$FFHSWDELOLW\ %ULHI������PLQ���$1'�DF�
FHSWDEOH������RI�UHIXVDO� 

/RQJHU��EXW�DSSURSULDWHO\�
VR��25�SUREOHPV�RI�DFFHSW�
DELOLW\�������RI�UHIXVDOV�RU�

VRPH�FRPSODLQWV� 

/RQJ�$1'�XQDFFHSWDEOH�
�!����RI�UHIXVDOV��!����RI�
FRPSODLQWV��GLIILFXOWLHV�QRW�

HG�E\�WKH�H[DPLQHU� 
([DPLQHU�
EXUGHQ 

$GPLQLVWUDWLRQ�
WLPH 

�-���PLQ� ��-���PLQ� !����PLQ� 

4XDOLW\�RI�LQV�
WUXFWLRQ 

,QVWUXFWLRQ�FRPSOHWH��FOHDU��
UHOHYDQW��HDV\�WR�DFFHVV�DQG�

FRQVXOW 

,QVWUXFWLRQ�DYDLODEOH�EXW�
LQFRPSOHWH��TXHVWLRQV�XQ�

DQVZHUHG 

0LQLPDO�LQVWUXFWLRQ 

7UDLQLQJ 1R�RU�VLPSOH�VKRUW�WUDLQLQJ 6SHFLILF�SURIHVVLRQDO�DQG�
VLPSOH�VKRUW�WUDLQLQJ 

6SHFLILF�SURIHVVLRQDO�DQG�
FRPSOH[�ORQJ�WUDLQLQJ 

6LPSOLFLW\�RI�
PHDVXUHPHQW�
�DGPLQLVWUDWLRQ��
VFRULQJ��LQWHU�
SUHWDELOLW\� 

6LPSOLFLW\�RI�DGPLQLVWUD�
WLRQ�DQG�HDV\�VFRULQJ 

5HVXOWV�UHOHYDQW�DQG�LQWHU�
SUHWDEOH 

6LPSOLFLW\�RI�DGPLQLVWUD�
WLRQ�DQG�VFRULQJ�QHFHVVLWDWH�
IUHTXHQW�FRQVXOWDWLRQ�RI�
PDQXDO�FDOFXODWLQJ� 

2EVFXUH�LQWHUSUHWDWLRQ�RI�
UHVXOWV 

&RPSOH[�WR�DGPLQLVWUDWH��RU�
VFRULQJ�GLIILFXOWLHV��RU�FRP�
SOH[�LQWHUSUHWDWLRQ�RI�UHVXOWV 

$YDLODELOLW\ 0LQLPDO�FRVW���PDWHULDO 
1R�FRS\ULJKWV 

/LJKW�HQYLURQPHQWDO�VHW�
WLQJV 

,I�RQH�FULWHULRQ�PHHWV ,I�WZR�RU�PRUH�FULWHULD�PHHW 

6FRUH 1R�GLVWULEXWLRQ�
ELDV�RU�QR�FHLO�
LQJ-IORRU�HIIHFW�
RI�WRWDO�VFRUH����

–���� 

0RGHUDWH�GLVWULEXWLRQ�ELDV�
RU�FHLOLQJ-IORRU�HIIHFW�RI�
WRWDO�VFRUH�!���-��� 

6HYHUH�GLVWULEXWLRQ�ELDV�RU�
FHLOLQJ-IORRU�HIIHFW�RI�WRWDO�

VFRUH�!��� 

1R�GLVWULEXWLRQ�ELDV�RU�QR�
FHLOLQJ-IORRU�HIIHFW�RI�WRWDO�

VFRUH����–���� 

$JH��JHQGHU��
FXOWXUDO 

(YLGHQFH�RI�EURDG�DSSOLFD�
ELOLW\�IRU�FXOWXUDO�DJH�
JHQGHU�VXEJURXSV 

(YLGHQFH�RI�WHVWLQJ�ZLWK�
VXEJURXSV��VRPH�SUREOHPV�
XQGHUOLQHG��H�J���QR�DGDSWD�

WLRQ�SURSRVHG� 

1R�WHVW�RQ�DQ\�VXEJURXSV 

$OWHUQDWH�IRU�
PDW 

<HV��H�J���ODQJXDJH��%UDLOOH��
DJH� 

  1R 

$GDSWDELOLW\�RI�
IRUPDW 

2ULJLQDO�LQVWUXFWLRQV�IRO�
ORZHG�IRU�DOO�VXEMHFWV 

������RI�VXEMHFWV�SHU�
IRUPHG�WKH�WHVW�ZLWK�RULJL�
QDO�LQVWUXFWLRQV�DQG�WKH�UHVW�
SHUIRUPHG�ZLWK�DGDSWHG�

LQVWUXFWLRQV 

2ULJLQDO�LQVWUXFWLRQV�FRXOG�
QRW�EH�IROORZHG�RU�PDWHULDO�

FRXOG�QRW�EH�DGDSWHG 

3K\VLFDO�5H�
TXLUHPHQW 

0LQLPDO�SK\VLFDO�UHTXLUH�
PHQW 

  3K\VLFDO�UHTXLUHPHQW�QHFHV�
VDU\�WR�SHUIRUP�WHVW�RU�UH�
VXOWV�LQIOXHQFHG�E\�SK\VLFDO�

LPSDLUPHQW 
&RJQLWLYH�5H�
TXLUHPHQW�

�PRRG��LQWHOOL�
JHQFH��FRPPX�

QLFDWLRQ� 

$GDSWHG�IRU�ORZHU�HGXFD�
WLRQDO�OHYHO 

1R�VSHFLILFDWLRQ�DERXW�HGX�
FDWLRQDO�OHYHO 

+LJK�HGXFDWLRQDO�OHYHO�UH�
TXLUHG�RU�UHVXOWV�LQIOXHQFHG�
E\�FRJQLWLYH�LPSDLUPHQW 

0LVVLQJ�GDWD�
GXH�WR�GLIILFXOW\�
RI�WKUHVKROG 

�����PLVVLQJ�EHFDXVH�LQ�
VWUXPHQW�LV�WRR�GLIILFXOW 

���–����PLVVLQJ�EHFDXVH�
LQVWUXPHQW�LV�WRR�GLIILFXOW 

!����PLVVLQJ�EHFDXVH�LQ�
VWUXPHQW�LV�WRR�GLIILFXOW 

)RUPDW�
FRPSDWLEL�
OLW\�  



1HXURSV\FKRORJLH�&OLQLTXH�HW�$SSOLTXpH  KWWSV���GRL�RUJ����������M�QFDFQ��������� 
$SSOLHG�DQG�&OLQLFDO�1HXURSV\FKRORJ\ 
9ROXPH����$XWRPQH�)DOO����� 

 

/D�FDSDFLWp�j�JpQpUHU�GHV�FDWpJRULHV�GDQV�OH�WURXEOH�GX�VSHFWUH�GH�
O¶DXWLVPH���FULWqUHV�SHUFHSWLIV�RX�FRQFHSWXHOV"� 

 
-DQLH�'HJUp-3HOOHWLHU�����$QQH-0DULH�1DGHU�����9DOpULH�%RXFKDUG����HW�,VDEHOOH�6RXOLqUHV��� 

�'pSDUWHPHQW�GH�SV\FKRORJLH��8QLYHUVLWp�GX�4XpEHF�j�0RQWUpDO� 
�&HQWUH�GH�UHFKHUFKH��+{SLWDO�5LYLqUH-GHV-3UDLULHV��&,8666�1RUG�GH�O¶vOH�GH�0RQWUpDO 

 
5HJURXSHU�OHV�LQIRUPDWLRQV�HQ�FDWpJRULHV�SHUPHW�GH�VLPSOLILHU�O¶DQDO\VH�GH�QRWUH�HQYLURQQHPHQW��HW�GH�IDLUH�
GHV�DSSUHQWLVVDJHV��3OXVLHXUV�pWXGHV�VXJJqUHQW�TXH�OHV�HQIDQWV�SUpVHQWDQW�XQ�WURXEOH�GX�VSHFWUH�GH�O¶DXWLVPH�
�76$�� XWLOLVHQW� GHV� SURFHVVXV� GLIIpUHQWV� GHV� HQIDQWV� DX� GpYHORSSHPHQW� W\SLTXH� �'7�� SRXU� FDWpJRULVHU�
O¶LQIRUPDWLRQ�� SRVVLEOHPHQW� HQ� VH� EDVDQW� GDYDQWDJH� VXU� GHV� FULWqUHV� SHUFHSWLIV� SOXW{W� TXH� FRQFHSWXHOV��
/¶REMHFWLI�GH�FHWWH�pWXGH�pWDLW�GH�FRPSDUHU�OD�FDSDFLWp�G¶HQIDQWV�76$�HW�'7�kJpV�GH���j����DQV�j�JpQpUHU�GHV�
UHJURXSHPHQWV�SDU�FDWpJRULHV��DLQVL�TXH�OH�W\SH�GH�FDWpJRULHV�JpQpUpHV�GDQV�FKDTXH�JURXSH��j�O¶DLGH�GX�WHVW�
GH�&DWpJRULVDWLRQ�G¶DQLPDX[�GX�1(36<-,,��/HV����HQIDQWV�76$�LQFOXV�GDQV�FHWWH�pWXGH�RQW�JpQpUp�PRLQV�GH�
FDWpJRULHV�TXH�OHV����HQIDQWV�'7��PDLV�OH�W\SH�GH�FDWpJRULHV�JpQpUpHV�QH�GLIIpUDLW�SDV�HQWUH�OHV�JURXSHV��OHV�
GHX[� SURGXLVDQW� GDYDQWDJH� GH� FDWpJRULHV� SHUFHSWLYHV� TXH� FRQFHSWXHOOHV�� /HV� FDWpJRULVDWLRQV� GH� W\SH�
SHUFHSWLI�VHPEOHQW�DLQVL�rWUH�SOXV�VDLOODQWHV�j�O¶kJH�VFRODLUH��WDQW�FKH]�OHV�HQIDQWV�DXWLVWHV�TXH�W\SLTXHV� 

0RWV�FOpV���WURXEOH�GX�VSHFWUH�GH�O¶DXWLVPH��FDWpJRULVDWLRQ��SHUFHSWLRQ��GpYHORSSHPHQW��IRQFWLRQV�H[pFXWLYHV 

*URXSLQJ� LQIRUPDWLRQ� LQWR� FDWHJRULHV� VLPSOLILHV� WKH� DQDO\VLV� RI� RXU� HQYLURQPHQW� DQG� DOORZV� OHDUQLQJ��
6HYHUDO� VWXGLHV� VXJJHVW� WKDW�FKLOGUHQ�ZLWK�$XWLVP�6SHFWUXP�'LVRUGHU� �$6'��XVH�GLIIHUHQW�SURFHVVHV� IURP�
W\SLFDOO\� GHYHORSLQJ� FKLOGUHQ� �7'�� WR� FDWHJRUL]H� LQIRUPDWLRQ�� SRVVLEO\� UHO\LQJ�PRUH� RQ� SHUFHSWXDO� UDWKHU�
WKDQ� FRQFHSWXDO� FULWHULD�� 7KH� DLP� RI� WKLV� VWXG\�ZDV� WR� FRPSDUH� WKH� DELOLW\� RI�$6'� YV� 7'� FKLOGUHQ� DJHG�
EHWZHHQ���DQG����\HDUV�ROG�WR�JHQHUDWH�JURXSLQJV�E\�FDWHJRU\�DV�ZHOO�DV�WKH�W\SH�RI�FDWHJRULHV�JHQHUDWHG�LQ�
HDFK� JURXS�� XVLQJ� WKH�$QLPDO� 6RUWLQJ�7HVW�RI�1(36<-,,�� 7KH� ���$6'� FKLOGUHQ� LQFOXGHG� LQ� WKLV� VWXG\�
JHQHUDWHG� IHZHU� FDWHJRULHV� WKDQ� WKH� ��� 7'� FKLOGUHQ�� EXW� WKH� W\SH� RI� FDWHJRULHV� JHQHUDWHG� GLG� QRW� GLIIHU�
EHWZHHQ� JURXSV�� ERWK� SURGXFLQJ� PRUH� SHUFHSWXDO� WKDQ� FRQFHSWXDO� FDWHJRULHV�� 3HUFHSWXDO� FDWHJRUL]DWLRQ�
VHHPV�WR�EH�PRUH�SURPLQHQW�DW�VFKRRO�DJH�LQ�ERWK�DXWLVWLF�DQG�W\SLFDO�FKLOGUHQ� 

.H\ZRUGV��DXWLVP�VSHFWUXP�GLVRUGHU��FDWHJRUL]DWLRQ��SHUFHSWLRQ��GHYHORSPHQW��H[HFXWLYH�IXQFWLRQV 

/H� WURXEOH� GX� VSHFWUH� GH� O¶DXWLVPH� �76$�� HVW� XQH�
FRQGLWLRQ� QHXURGpYHORSSHPHQWDOH� FRPSRUWDQW� GHV�
GLIILFXOWpV� GH� FRPPXQLFDWLRQ� VRFLDOH� HW� GHV�
FRPSRUWHPHQWV� HW� LQWpUrWV� UHVWUHLQWV�� UpSpWLWLIV� RX�
VWpUpRW\SpV��$PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ���������
/D� GHUQLqUH� YHUVLRQ� GX� 0DQXHO� GLDJQRVWLTXH� HW�
VWDWLVWLTXH� GHV� WURXEOHV� PHQWDX[� �'60-��� DFFRUGH�
PDLQWHQDQW� XQH� LPSRUWDQFH� j� OD� SUpVHQFH� GH�
SDUWLFXODULWpV� SHUFHSWLYHV� HW� G¶KpWpURJpQpLWp� LQWUD-
LQGLYLGXHOOH� HW� LQWHULQGLYLGXHOOH� VXU� OH� SODQ� FRJQLWLI�
GDQV� OH� 76$� �$PHULFDQ� 3V\FKLDWULF� $VVRFLDWLRQ��
������� (Q� FH� TXL� FRQFHUQH� O¶KpWpURJpQpLWp� LQWUD-
LQGLYLGXHOOH��OHV�SHUVRQQHV�DXWLVWHV�SUpVHQWHQW�XQ�SURILO�
FRJQLWLI� KpWpURJqQH� DX[� pFKHOOHV� G¶LQWHOOLJHQFH� GH�
:HFKVOHU��FDUDFWpULVp�SDU�GHV�©�SLFV�G¶KDELOHWpV�ª�DX[�
VRXV-WHVWV�QRQ�YHUEDX[�� WHOV� OHV�%ORFV�HW� OHV�0DWULFHV��
HW� SDU� GHV� ©� FUHX[� G¶KDELOHWpV� ª� DX� VRXV-WHVW� YHUEDO�

&RPSUpKHQVLRQ� �1DGHU�� -HOHQLF�� 	� 6RXOLqUHV�� �������
8QH�JUDQGH�SURSRUWLRQ�GHV�LQGLYLGXV�DXWLVWHV�SUpVHQWH�
DLQVL� GHV� IRUFHV� VXU� OH� SODQ� YLVXRVSDWLDO� �%DUEDUR� 	�
'LVVDQD\DNH�� ������ &DURQ�� 0RWWURQ�� %HUWKLDXPH�� 	�
'DZVRQ�� ������ 1DGHU� HW� DO��� ������ 6KDK� 	� )ULWK��
������� 'DQV� OHXU� TXRWLGLHQ�� OHV� SHUVRQQHV� DXWLVWHV�
VHPEOHQW�DFFRUGHU�GDYDQWDJH�G¶DWWHQWLRQ�DX[�GpWDLOV�HW�
DX[� LQIRUPDWLRQV� SHUFHSWLYHV� GH� O¶HQYLURQQHPHQW�
YLVXHO�HW�DXGLWLI��S��H[���OHV�FRXOHXUV�HW�OHV�IRUPHV�GHV�
REMHWV��OHV�EUXLWV�GH�IRQG�SOXW{W�TXH�OD�FRQYHUVDWLRQ�HQ�
FRXUV��TXH�QH� OH� IRQW� OHV� LQGLYLGXV�DX�GpYHORSSHPHQW�
W\SLTXH��'7���HW�FH��GqV� OHXU�SOXV�MHXQH�kJH��0RWWURQ�
	� 'DZVRQ�� ������ 3LHUFH�� &RQDQW�� +D]LQ�� 6WRQHU�� 	�
'HVPRQG�� ������� /H� WUDLWHPHQW� DW\SLTXH� GH�
O¶LQIRUPDWLRQ� GRQW� IRQW� SUHXYH� OHV� SHUVRQQHV� DXWLVWHV�
LQIOXHQFH� OHXU� SHUIRUPDQFH� j� FHUWDLQV� WHVWV� DLQVL� TXH�
OHXUV� DSSUHQWLVVDJHV�� &H� WUDLWHPHQW� GRLW� rWUH� SULV� HQ�
FRPSWH� ORUV� GH� O¶pYDOXDWLRQ� FRJQLWLYH� HW� ORUV� GHV�
LQWHUYHQWLRQV�DILQ�G¶DYRLU�DFFqV�j�OHXU�SRWHQWLHO�UpHO�� 

 

/D�FRUUHVSRQGDQFH�FRQFHUQDQW�FHW�DUWLFOH�GHYUDLW�rWUH�DGUHVVpH�j���
&RUUHVSRQGHQFH�UHJDUGLQJ�WKLV�DUWLFOH�VKRXOG�EH�DGGUHVVHG�WR� 
,VDEHOOH�6RXOLqUHV��3K�'���'pSDUWHPHQW�GH�SV\FKRORJLH��8QLYHUVLWp�
GX�4XpEHF�j�0RQWUpDO 
&3�������6XFF��&HQWUH-YLOOH 
0RQWUpDO��4&��&DQDGD��+�&��3� 
&RXUULHO���VRXOLqUHV�LVDEHOOH#XTDP�FD 
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3DUWLFXODULWpV�SHUFHSWLYHV�GDQV�OH�WURXEOH�GX�
VSHFWUH�GH�O¶DXWLVPH 

7URLV� PRGqOHV� WKpRULTXHV� RQW� WHQWp� G¶H[SOLTXHU� OD�
SURYHQDQFH� GH� FHV� SDUWLFXODULWpV� SHUFHSWLYHV� HQ�
DXWLVPH� 

/H� SUHPLHU� PRGqOH�� EDVp� VXU� OD� GLPLQXWLRQ� GH� OD�
SHUFHSWLRQ� GHV� VLPLODULWpV� �UHGXFHG� SHUFHSWXDO�
VLPLODULW\��� SURSRVH� TXH� OD� FDSDFLWp� j� IRUPHU� GHV�
FRQFHSWV� FKH]� OHV� SHUVRQQHV� SUpVHQWDQW� XQ� 76$�
LQWHUIqUH� DYHF� OD� SHUFHSWLRQ� GHV� VLPLODULWpV�� /HV�
LQGLYLGXV�DXWLVWHV�RQW�WHQGDQFH�j�SHUFHYRLU�OHV�VWLPXOL�
FRPPH� pWDQW� GDYDQWDJH� GLIIpUHQWV� TXH� VLPLODLUHV�� FH�
TXL� UpGXLW� OHXU� FDSDFLWp� j� UHJURXSHU� GHV� pOpPHQWV�
HQVHPEOH� SRXU� IRUPHU� XQH� FDWpJRULH� �3ODLVWHG��
2¶5LRUGDQ�� 	� %DURQ-&RKHQ�� ������ 3ODLVWHG�� �������
3DU�H[HPSOH�� VL�SRXU�XQ�HQIDQW�DXWLVWH� OHV�GLIIpUHQFHV�
HQWUH� OHV� RLVHDX[� �S�� H[��� OD� FRXOHXU�� OD� JURVVHXU�� OD�
FDSDFLWp�j�YROHU�RX�QRQ��VRQW�SOXV�VDLOODQWHV�TXH�SRXU�
XQ� DXWUH� HQIDQW�� O¶HQIDQW� DXWLVWH� ULVTXH� G¶DYRLU� GH� OD�
GLIILFXOWp� j� VH� FRQFHQWUHU� VXU� OHV� UHVVHPEODQFHV� TXH�
SRVVqGHQW� WRXV� OHV� W\SHV� G¶RLVHDX[� SRXU� OHV� FODVVHU�
GDQV�XQH�PrPH�FDWpJRULH��S��H[���OHV�RLVHDX[�RQW�WRXV�
GHX[�SDWWHV�HW�GHV�SOXPHV�� 

/H� GHX[LqPH� PRGqOH�� FHOXL� GH� OD� FRKpUHQFH�
FHQWUDOH�UpGXLWH��ZHDN�FHQWUDO�FRKHUHQFH���SURSRVH�TXH�
OHV�LQGLYLGXV�DXWLVWHV�XWLOLVHQW�TXDVL�H[FOXVLYHPHQW�XQ�
WUDLWHPHQW� ORFDO� GH� O¶LQIRUPDWLRQ�� D[p� VXU� OHV� GpWDLOV�
GHV� VWLPXOL�� HW� TXH� OHXU� WUDLWHPHQW� SOXV� JOREDO� GH�
O¶LQIRUPDWLRQ��F�-j-G���XQ�SURFHVVXV�GHVFHQGDQW�HW�XQH�
LQWpJUDWLRQ� GHV� LQIRUPDWLRQV�� V¶DYqUH� GpILFLWDLUH�
�+DSSp�	�)ULWK�������� 

/H�WURLVLqPH�PRGqOH��EDVp�VXU�OH�VXUIRQFWLRQQHPHQW�
SHUFHSWLI��HQKDQFHG�SHUFHSWXDO�IXQFWLRQQLQJ���VXJJqUH�
TXH� OH� WUDLWHPHQW�GH� O¶LQIRUPDWLRQ�FKH]� OHV�SHUVRQQHV�
DYHF� 76$� V¶RULHQWH� DXWRXU� G¶XQH� VXSpULRULWp� GX�
WUDLWHPHQW� SHUFHSWLI� ORFDO� �F�-j-G��� RULHQWp� YHUV� OHV�
GpWDLOV�� HW� G¶XQH� PRLQGUH� LQIOXHQFH� GX� WUDLWHPHQW�
JOREDO��&RQWUDLUHPHQW�DX�PRGqOH�SUpFpGHQW��OH�PRGqOH�
GX� VXUIRQFWLRQQHPHQW� SHUFHSWLI� VRXV-HQWHQG� TXH� OHV�
LQGLYLGXV� DXWLVWHV� VRQW� HQ� PHVXUH� G¶XWLOLVHU� XQ�
WUDLWHPHQW� GH� O¶LQIRUPDWLRQ� JOREDO�� PDLV� TX¶LOV�
SULRULVHQW� OH�WUDLWHPHQW� ORFDO�HQ�SHUFHSWLRQ�YLVXHOOH�HW�
DXGLWLYH�� &HWWH� WHQGDQFH� YHUV� OHV� WUDLWHPHQWV� ORFDX[�
LQIOXHQFH� OHV� SURFHVVXV� FRJQLWLIV� GHV� LQGLYLGXV�
DXWLVWHV�� FH� TXL� V¶REVHUYH�� HQWUH� DXWUHV�� GDQV� OHXU�
SHUIRUPDQFH� DX[� WHVWV� G¶LQWHOOLJHQFH� �0RWWURQ��
'DZVRQ��6RXOLqUHV��+XEHUW��	�%XUDFN���������&KDFXQ�
GH� FHV� PRGqOHV� DYDQFH� TXH� OHV� LQGLYLGXV� DXWLVWHV�
DFFRUGHQW�GDYDQWDJH�G¶DWWHQWLRQ� DX[�GpWDLOV�TXH�QH� OH�
IRQW� OHV� LQGLYLGXV� W\SLTXHV�� PDLV� XQ� SHX� PRLQV� j�
O¶LQWpJUDWLRQ� GHV� LQIRUPDWLRQV� HQ� XQ� WRXW�� &HV� WURLV�
PRGqOHV� SUpGLVHQW� GRQF� GHV� GLIILFXOWpV� FKH]� OHV�
SHUVRQQHV� DXWLVWHV� j� UHJURXSHU� OHV� LQIRUPDWLRQV� VHORQ�
OHXUV� VLPLODULWpV�� SXLVTXH� OHV� GLIIpUHQFHV� HQWUH� OHV�

VWLPXOL� VRQW� PLHX[� SHUoXHV� HW� OHXU� DSSDUDLVVHQW� SOXV�
VDLOODQWHV�FRPSDUDWLYHPHQW�DX[�SHUVRQQHV�W\SLTXHV� 

/D�FDWpJRULVDWLRQ�GDQV�OH�WURXEOH�GX�VSHFWUH�GH�
O¶DXWLVPH 

/D�FDWpJRULVDWLRQ�FRQVLVWH�j�IRUPHU�GHV�FDWpJRULHV�j�
SDUWLU� GH� UHJURXSHPHQWV� G¶LQIRUPDWLRQV� VXU� GHV�
FRQFHSWV� TXL� SDUWDJHQW� GHV� VLPLOLWXGHV� FRQFHSWXHOOHV�
�S��H[���O¶DSSDUWHQDQFH�j�GHV�FDWpJRULHV�G¶DQLPDX[��HW�
RX� SHUFHSWLYHV� �S�� H[��� OD� FRXOHXU� RX� OD� IRUPH��� &HV�
UHJURXSHPHQWV�IDFLOLWHQW�OH�WUDLWHPHQW�GH�O¶LQIRUPDWLRQ�
HW� RUJDQLVHQW� OHV�FRQQDLVVDQFHV� DFTXLVHV�HQ�PpPRLUH��
FH�TXL� HVW� HVVHQWLHO� SRXU� O¶DSSUHQWLVVDJH�GH�QRXYHOOHV�
FRQQDLVVDQFHV� HW� KDELOHWpV�� $LQVL�� ORUVTX¶XQ� QRXYHDX�
VWLPXOXV� HVW� UHFRQQX� FRPPH� IDLVDQW� SDUWLH� G¶XQH�
FDWpJRULH� FRQQXH�� OHV� FRQQDLVVDQFHV� DVVRFLpHV� j� FHWWH�
FDWpJRULH�VRQW�DWWULEXpHV�j�FH�QRXYHDX�VWLPXOXV��S��H[���
VRQ�FDUDFWqUH�GDQJHUHX[�RX�VpFXULWDLUH��VD�IRQFWLRQ��RX�
HQFRUH� OH� IDLW�TX¶LO�VRLW�DSSUpFLp�RX�QRQ���/H�SULQFLSH�
GH� © UHVVHPEODQFH� IDPLOLDOH ª� SHUPHW� G¶H[SOLTXHU� HQ�
SDUWLH� OH� SURFHVVXV� GHUULqUH� OD� FDWpJRULVDWLRQ� �5RVFK��
������� &H� SULQFLSH� VH� EDVH� VXU� OH� QRPEUH� G¶DWWULEXWV�
TX¶XQ�LWHP�SDUWDJH�DYHF�OHV�DXWUHV�LWHPV�G¶XQH�PrPH�
FDWpJRULH��$LQVL��SOXV�XQ�LWHP�SDUWDJH�G¶DWWULEXWV�DYHF�
OHV�DXWUHV�PHPEUHV�GH�VD�FDWpJRULH��SOXV�LO�HVW�W\SLTXH�
GH� FHOOH-FL��8QH�FDWpJRULH�HVW� DLQVL� UHSUpVHQWpH�SDU� OD�
PR\HQQH� GH� VHV�PHPEUHV�� TXL� FRQVWLWXH� OH� SURWRW\SH�
GH� OD� FDWpJRULH� �.OLQJHU�	�'DZVRQ�� ������ �������(Q�
VH� EDVDQW� VXU� FH� SULQFLSH�� OD� FDWpJRULVDWLRQ� SHXW� rWUH�
pWXGLpH�GH�GLIIpUHQWHV�IDoRQV��'HV�UHFKHUFKHV�RQW�WHQWp�
GH� GRFXPHQWHU� FHWWH� KDELOHWp� FKH]� OHV� SHUVRQQHV�
DXWLVWHV� HQ� XWLOLVDQW� GLYHUVHV� WkFKHV�� VRLW �� ���
O¶DSSUHQWLVVDJH� GH� QRXYHOOHV� FDWpJRULHV�� ��� OH�
FODVVHPHQW�G¶LWHPV�GDQV�GHV�FDWpJRULHV�FRQQXHV�����OD�
JpQpUDWLRQ�GH�UHJURXSHPHQWV� 

$SSUHQWLVVDJH�GH�QRXYHOOHV�FDWpJRULHV 

7RXW� G¶DERUG�� OHV� SURFHVVXV� GH� FDWpJRULVDWLRQ�
SHXYHQW� rWUH� pWXGLpV� HQ� pYDOXDQW� OD� FDSDFLWp� j�
DSSUHQGUH� GH� QRXYHOOHV� FDWpJRULHV�� 'DQV� FH� W\SH� GH�
WkFKH��RQ�SUpVHQWH�GX�PDWpULHO� LQFRQQX�DX�SDUWLFLSDQW�
�S�� H[��� GHV� DQLPDX[� LPDJLQDLUHV�� GHV� IRUPHV�
DEVWUDLWHV�� TXL� GRLW� DSSUHQGUH�� DYHF� OD� UpWURDFWLRQ�
UHoXH�� j� OH� FDWpJRULVHU� �S�� H[��� HQ� GHX[� IDPLOOHV�
G¶DQLPDX[��� 2Q� WHVWH� HQVXLWH� VL� OH� SDUWLFLSDQW� D� ELHQ�
DSSULV� OHV� FDWpJRULHV� HQ� OXL� GHPDQGDQW� GH� FODVVHU� GH�
QRXYHDX[� LWHPV�� FHWWH� IRLV�� VDQV� UpWURDFWLRQ�� /HV�
SHUVRQQHV� SUpVHQWDQW� XQ� 76$� VRQW� HQ� PHVXUH�
G¶H[WUDLUH�OH�SURWRW\SH�G¶XQH�FDWpJRULH�HW�DLQVL�G¶RIIULU�
XQH� SHUIRUPDQFH� pTXLYDOHQWH� j� FHOOH� GHV� SHUVRQQHV�
W\SLTXHV�GDQV�GHV�WkFKHV�G¶DSSUHQWLVVDJH��%RWW��%URFN��
%URFNGRUII��%RXFKHU��	�/DPEHUWV��������0ROHVZRUWK��
%RZOHU�� 	� +DPSWRQ�� ������ 6RXOLqUHV�� 0RWWURQ��
*LJXqUH�� 	� /DURFKHOOH�� ������� 0DOJUp� GHV�
SHUIRUPDQFHV� pTXLYDOHQWHV� j� FHOOHV� GHV� SHUVRQQHV�
W\SLTXHV��O¶DSSUHQWLVVDJH�GHV�SHUVRQQHV�DXWLVWHV�VH�IDLW�
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VRXYHQW�SOXV� OHQWHPHQW�� OHV� VWUDWpJLHV�G¶DSSUHQWLVVDJH�
SRXYDQW� rWUH� SOXV� LPSOLFLWHV� �F�-j-G��� PRLQV�
FRQVFLHQWHV� HW� V\VWpPDWLTXHV�� VXUWRXW� HQ� GpEXW�
G¶DSSUHQWLVVDJH��� HW� OD� QDWXUH� GHV� VWLPXOL� �F�-j-G���
VLPSOHV�� FRQFUHWV�� FRPSOH[HV� RX� DEVWUDLWV�� SRXYDQW�
MRXHU� XQ� U{OH� GDQV� OHXU� UpXVVLWH� �%RWW� HW� DO��� ������
5RSDU�	�3HHEOHV��������6RXOLqUHV�HW�DO��������� 

7kFKHV�GH�FODVVHPHQW 

&HUWDLQHV�pWXGHV�XWLOLVHQW�GHV�WkFKHV�GH�FODVVHPHQW�
�VRUWLQJ� WHVW�� SRXU� pYDOXHU� OD� FDSDFLWp� j� GpWHUPLQHU� j�
TXHOOH� FDWpJRULH� OHV� LWHPV� SUpVHQWpV� VRQW� DVVRFLpV�
�$OGHUVRQ-'D\� 	� 0F*RQLJOH-&KDOPHUV�� ������
6KXOPDQ�� <LUPL\D�� 	� *UHHQEDXP�� ������� 'DQV� FHV�
WkFKHV�� XQ� LWHP� �S�� H[��� XQ� FKLHQ�� HVW� SUpVHQWp� DX�
SDUWLFLSDQW� HW� FHOXL-FL� GRLW� GpWHUPLQHU� j� TXHOOH�
FDWpJRULH�LO�O¶DVVRFLH��S��H[���GHV�DQLPDX[��GHV�VSRUWV���
/HV� UpVXOWDWV� GH� FHV� pWXGHV� VXJJqUHQW� TXH� OHV�
SHUVRQQHV� DXWLVWHV� RQW� OD� FDSDFLWp� G¶RUJDQLVHU�
O¶LQIRUPDWLRQ�HW�GH�FODVVHU�GHV�LWHPV�VHORQ�GHV�FULWqUHV�
FRQFUHWV� HW� SHUFHSWLIV� WHOV�TXH� OD� FRXOHXU�RX� OD� IRUPH�
G¶XQ� LWHP� �$OGHUVRQ-'D\� 	� 0F*RQLJOH-&KDOPHUV��
������6KXOPDQ�HW�DO����������7RXWHIRLV��HOOHV�VHPEOHQW�
pSURXYHU�SOXV�GH�GLIILFXOWp�j�FODVVHU�OHV�LWHPV��F�-j-G���
HOOHV� SURGXLVHQW� PRLQV� GH� ERQQHV� UpSRQVHV�� ORUVTXH�
GHV� FULWqUHV� SOXV� FRQFHSWXHOV�� FRPPH� OD� FDWpJRULH�
G¶DSSDUWHQDQFH� �S�� H[��� OHV� DUEUHV�� OHV� YLVDJHV�� OHV�
DQLPDX[��� GRLYHQW� rWUH� XWLOLVpV� �$OGHUVRQ-'D\� 	�
0F*RQLJOH-&KDOPHUV�� ������ 6KXOPDQ�� <LUPL\D�� 	�
*UHHQEDXP�������� 

*pQpUDWLRQ�GH�UHJURXSHPHQWV 

)LQDOHPHQW��OD�FDSDFLWp�j�JpQpUHU�GHV�FDWpJRULHV�HVW�
pWXGLpH�HQ�GHPDQGDQW�DX[�SDUWLFLSDQWV�GH�JpQpUHU�GHV�
UHJURXSHPHQWV� G¶LWHPV� j� SDUWLU� GH�PDWpULHO� FRQQX��¬�
O¶DLGH�G¶XQH�WkFKH�GH�UHJURXSHPHQW�GH�OLYUHV��5RSDU�HW�
3HHEOHV� ������� RQW� pYDOXp� FHWWH� FDSDFLWp� FKH]� GHV�
HQIDQWV� DXWLVWHV�� /HXU� WkFKH� FRQVLVWH� j� SUpVHQWHU� ���
OLYUHV�j� O¶HQIDQW� VXU� OHVTXHOV�HVW� UHSUpVHQWp�XQ� MHX� �S��
H[���XQ� MHX�G¶pFKHFV��XQ� MHX�GH�6FUDEEOH��RX�XQ�VSRUW�
�S��H[���OH�WHQQLV��OH�IRRWEDOO���/¶HQIDQW�GRLW�FODVVHU�OHV�
OLYUHV� GDQV� GHX[� ERvWHV� GH� FDUWRQ� DILQ� G¶REWHQLU� ���
OLYUHV�GDQV�FKDTXH�ERvWH��O¶HQIDQW�FKRLVLVVDQW�OH�FULWqUH�
GH� UHJURXSHPHQW�� /HV� HQIDQWV� SHXYHQW� DLQVL� VH� EDVHU�
VXU�OH�W\SH�G¶DFWLYLWp��F�-j-G���MHX�RX�VSRUW���OD�FRXOHXU�
GX�OLYUH��F�-j-G���YHUW�RX�RUDQJH���OD�WDLOOH�GX�OLYUH��F�-
j-G��� SHWLW� RX� JUDQG��� OD� SUpVHQFH� G¶XQH� SHUVRQQH� VXU�
O¶LPDJH��F�-j-G���XQH�SHUVRQQH�RX�DXFXQH�SHUVRQQH��RX�
O¶HQGURLW�R��VH�SUDWLTXH�O¶DFWLYLWp��F�-j-G��� LQWpULHXU�RX�
H[WpULHXU�� SRXU� UHJURXSHU� OHV� OLYUHV�� /HV� UpVXOWDWV� GH�
FHWWH� pWXGH� FRQFRUGHQW� DYHF� OHV� pWXGHV� SUpFpGHQWHV�
VXJJpUDQW� TXH�� PrPH� GDQV� OD� JpQpUDWLRQ� GH�
UHJURXSHPHQWV� G¶LWHPV�� OHV� HQIDQWV� DXWLVWHV� XWLOLVHQW�
GDYDQWDJH�GHV�FULWqUHV�SHUFHSWLIV�HW�FRQFUHWV��S��H[���OD�
FRXOHXU� GHV� OLYUHV�� TXH� FRQFHSWXHOV� �S�� H[��� OH� W\SH�
G¶DFWLYLWp���$LQVL�� ORUVTX¶LOV�GRLYHQW� FODVVHU�GHV� LWHPV�
TXL�FRPSRUWHQW�j�OD�IRLV�GHV�LQIRUPDWLRQV�FRQFUqWHV�HW�

DEVWUDLWHV� �S�� H[��� OD� FDWpJRULH� G¶DFWLYLWp��� OHV� HQIDQWV�
DXWLVWHV�YRQW�VSRQWDQpPHQW�VH�EDVHU�GDYDQWDJH�VXU�OHV�
LQIRUPDWLRQV� FRQFUqWHV� SRXU� OHV� UHJURXSHU� �5RSDU� 	�
3HHEOHV�������� 

&HV� UpVXOWDWV� SHXYHQW� rWUH� H[SOLTXpV� SDU� XQH�
GLPLQXWLRQ� GH� O¶LQIOXHQFH� GX� WUDLWHPHQW� GLW� GH� KDXW�
QLYHDX��F�-j-G���O¶LQIOXHQFH�GHVFHQGDQWH�GX�FRQWH[WH�HW�
GHV� FRQQDLVVDQFHV� DQWpULHXUHV�� GDQV� OHV� SURFHVVXV� GH�
FDWpJRULVDWLRQ� GHV� LQGLYLGXV� DXWLVWHV�� H[SOLTXDQW� OHXU�
WHQGDQFH� j� DSSUHQGUH� SOXV� OHQWHPHQW� GH� QRXYHOOHV�
FDWpJRULHV� �6RXOLqUHV� HW� DO��� ������� (Q� HIIHW�� FHV�
LQGLYLGXV� YRQW� PRLQV� XWLOLVHU� OHXUV� FRQQDLVVDQFHV�
DQWpULHXUHV� RX� OH� FRQWH[WH� HQWRXUDQW� O¶LWHP� SRXU�
IDFLOLWHU� O¶DSSUHQWLVVDJH� GH� QRXYHOOHV� FDWpJRULHV�� ,O�
VHPEOH� pJDOHPHQW� TXH� OH� WUDLWHPHQW� DW\SLTXH� GH�
O¶LQIRUPDWLRQ� GHV� SHUVRQQHV� DXWLVWHV�� FDUDFWpULVp� SDU�
XQH�VXSpULRULWp�GX� WUDLWHPHQW�SHUFHSWLI�� LQIOXHQFH� OHXU�
SHUIRUPDQFH�� &RQWUDLUHPHQW� DX[� SHUVRQQHV� W\SLTXHV��
TXL� XWLOLVHQW� GDYDQWDJH� GHV� FULWqUHV� FRQFHSWXHOV� HW�
DEVWUDLWV�� OHV� LQGLYLGXV� DXWLVWHV� SUpVHQWHQW� XQH�
WHQGDQFH�PDUTXpH� j� UHJURXSHU� HW� j� FODVVHU� GHV� LWHPV�
VHORQ�GHV�FULWqUHV�SHUFHSWLIV�HW�FRQFUHWV��$OGHUVRQ-'D\�
	� 0F*RQLJOH-&KDOPHUV�� ������ 5RSDU� 	� 3HHEOHV��
������ 6KXOPDQ� HW� DO��� ������� &HV� UpVXOWDWV� VXJJqUHQW�
TXH� OD� SHUFHSWLRQ� LQIOXHQFH� OHV� VWUDWpJLHV� TX¶XWLOLVHQW�
OHV�LQGLYLGXV�DXWLVWHV�HQ�FDWpJRULVDWLRQ��(Q�OLHQ�DYHF�FH�
FRQVWDW�� OH� FRQWH[WH� HW� OD� IDoRQ� GH� SUpVHQWHU�
O¶LQIRUPDWLRQ� VHPEOHQW� DYRLU� XQ� LPSDFW� FRQVLGpUDEOH�
VXU� OHXUV� DSSUHQWLVVDJHV� HW� SHXYHQW� FHUWDLQHPHQW� rWUH�
XWLOLVpV�FRPPH�SLVWHV�G¶LQWHUYHQWLRQ�HQ�DXWLVPH� 

/H� WHVW� GH� &DWpJRULVDWLRQ� G¶DQLPDX[� �$QLPDO�
6RUWLQJ�� GX� 1(36<-,,� �.RUNPDQ�� .LUN�� 	� .HPS��
������SHUPHW�G¶pYDOXHU�FHUWDLQHV�IRQFWLRQV�H[pFXWLYHV��
WHOOHV�TXH�OD�IOH[LELOLWp�FRJQLWLYH�HW�O¶LQLWLDWLYH��HQ�SOXV�
GH� PHVXUHU� OD� FDSDFLWp� GHV� HQIDQWV� j� JpQpUHU� GHV�
UHJURXSHPHQWV� G¶LWHPV� HQ� FDWpJRULHV� �%URRNV��
6KHUPDQ��	�6WUDXVV���������&H�WHVW��TXL�V¶DSSDUHQWH�j�
OD� WkFKH�GH�JpQpUDWLRQ�GH� UHJURXSHPHQWV�GH�5RSDU� HW�
3HHEOHV� �������� FRQVLVWH� j� SUpVHQWHU� KXLW� FDUWHV�
UHSUpVHQWDQW�GHV�DQLPDX[�HW�j�GHPDQGHU�j�O¶HQIDQW�GH�
OHV�UHJURXSHU�GH�GLIIpUHQWHV�IDoRQV�HQ�GHX[�IDPLOOHV�GH�
TXDWUH�FDUWHV�FKDFXQH��(Q�SOXV�G¶rWUH�XQ�GHV�UDUHV�WHVWV�
SHUPHWWDQW�G¶pYDOXHU�OD�JpQpUDWLRQ�GH�UHJURXSHPHQWV�j�
O¶HQIDQFH�� LO� V¶LQVqUH� GDQV� XQH� EDWWHULH� GH� WHVWV�
QHXURSV\FKRORJLTXHV� �1(36<-,,�� TXL� HVW�
IUpTXHPPHQW� XWLOLVpH� GDQV� OH� PLOLHX� FOLQLTXH�� ¬� FH�
MRXU�� VHXOHPHQW�GHX[�pWXGHV�RQW�XWLOLVp�FH� WHVW� DXSUqV�
G¶XQH� SRSXODWLRQ� DXWLVWLTXH� �$NEDU�� /RRPLV��	�3DXO��
������1DU]LVL��0XUDWRUL��&DOGHURQL��)DEEUR��	�8UJHVL��
������� /¶pWXGH� GH� 1DU]LVL� HW� DO�� ������� YLVH� j�
GpWHUPLQHU� OH� SURILO� QHXURSV\FKRORJLTXH� G¶HQIDQWV�
76$�� '¶DSUqV� OHXUV� UpVXOWDWV�� OHV� HQIDQWV� DXWLVWHV�
JpQqUHQW�VLJQLILFDWLYHPHQW�PRLQV�GH�FDWpJRULHV�TXH�OHV�
HQIDQWV� GX� JURXSH� W\SLTXH� DX� WHVW� GH� &DWpJRULVDWLRQ�
G¶DQLPDX[� �1DU]LVL� HW� DO��� ������� &HWWH� pWXGH� V¶HVW�
WRXWHIRLV� OLPLWpH� j� XQ� SHWLW� pFKDQWLOORQ� G¶HQIDQWV�
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SUpVHQWDQW�XQ�76$� �Q� ������ FH�TXL�QH�SHUPHW�SDV� OD�
JpQpUDOLVDWLRQ� GHV� UpVXOWDWV� j� O¶HQVHPEOH� GX� VSHFWUH�
DXWLVWLTXH�� 'H� SOXV�� OHV� FKHUFKHXUV� QH� UDSSRUWHQW� SDV�
O¶HQVHPEOH� GHV� UpVXOWDWV� GX� WHVW�� VRLW� OH� QRPEUH� GH�
FDWpJRULHV�UpSpWpHV�HW�OH�QRPEUH�GH�FDWpJRULHV�LQpGLWHV��
/¶REMHFWLI� GH� OD� VHFRQGH� pWXGH� G¶$NEDU� HW� DO�� �������
HVW� G¶pYDOXHU� OD� UHODWLRQ� HQWUH� OHV� FRPSpWHQFHV�
ODQJDJLqUHV� HW� OHV� IRQFWLRQV� H[pFXWLYHV� G¶HQIDQWV�
SUpVHQWDQW� XQ� 76$�� /D� SHUIRUPDQFH� GHV� HQIDQWV�
DXWLVWHV� DX� WHVW� GH� &DWpJRULVDWLRQ� G¶DQLPDX[� FRUUqOH�
DYHF� OHXU� QLYHDX� GH� IRQFWLRQQHPHQW� VXU� OH� SODQ� QRQ�
YHUEDO��$NEDU�HW�DO����������DORUV�TXH��GDQV�O¶pWXGH�GH�
QRUPDOLVDWLRQ�GX�WHVW�EDVpH�VXU�GHV�SDUWLFLSDQWV�DX�'7��
FHOXL-FL� FRUUqOH� DYHF� OD� FRJQLWLRQ� YHUEDOH� �%URRNV� HW�
DO��� ������� 'H� SOXV�� OD� SRUWpH� GH� OHXUV� UpVXOWDWV�
GHPHXUH�OLPLWpH�YX�O¶DEVHQFH�GH�JURXSH�FRQWU{OH� 

&HV� GHX[� pWXGHV� Q¶RQW� SDV� UDSSRUWp� OHV� UpVXOWDWV�
DVVRFLpV�DX�QRPEUH�GH�FDWpJRULHV�UpSpWpHV�HW�LQpGLWHV��
ELHQ� TXH� FHV� PHVXUHV� VRLHQW� G¶LQWpUrW� SRXU� ELHQ�
FRPSUHQGUH� OD� SHUIRUPDQFH� GHV� HQIDQWV� DXWLVWHV�� (Q�
HIIHW�� FHUWDLQHV� GLIILFXOWpV� H[pFXWLYHV� GH� FHV� HQIDQWV��
QRWDPPHQW� OD� IOH[LELOLWp� FRJQLWLYH� �S�� H[��� OHV� HUUHXUV�
GH� SHUVpYpUDWLRQ��� OD� SODQLILFDWLRQ� HW� OD� IRUPDWLRQ� GH�
FRQFHSWV��&UDLJ�HW�DO����������VRQW�WUqV�LPSOLTXpHV�GDQV�
OH� WHVW� GH� &DWpJRULVDWLRQ� G¶DQLPDX[�� &HV� GLIILFXOWpV�
VRQW� VXVFHSWLEOHV� G¶rWUH� UHIOpWpHV� SDU� XQH� WHQGDQFH� j�
JpQpUHU�PRLQV�GH�ERQQHV�FDWpJRULHV��SOXV�GH�FDWpJRULHV�
HUURQpHV�RX�LQpGLWHV�HW�SOXV�GH�FDWpJRULHV�UpSpWpHV��F�-
j-G��� O¶pTXLYDOHQW� GHV� HUUHXUV� GH� SHUVpYpUDWLRQ��� /HV�
pWXGHV� H[SORUDWRLUHV� TXL� RQW� XWLOLVp� OH� WHVW� GH�
&DWpJRULVDWLRQ�G¶DQLPDX[�QH�VH�FRQFHQWUDLHQW�SDV�VXU�
OH� WHVW� HQ� VRL� HW� Q¶RQW� SDV� DQDO\Vp� WRXWHV� VHV�
FRPSRVDQWHV�� GRQW� OHV� FDWpJRULHV� UpSpWpHV� HW� LQpGLWHV��
,O� VHUDLW� GRQF� SHUWLQHQW� G¶H[SORUHU� HW� GH� FRPSDUHU� OD�
SHUIRUPDQFH�G¶HQIDQWV�DXWLVWHV�HW�W\SLTXHV��HQ�IRQFWLRQ�
GHV� FDWpJRULHV� UpSpWpHV� HW� LQpGLWHV�� GDQV� OH� EXW� GH�
GpWHUPLQHU� VL� OHXUV� SHUIRUPDQFHV� DX� WHVW� GH�
&DWpJRULVDWLRQ� G¶DQLPDX[� FRQFRUGHQW� DYHF� OHV� pWXGHV�
SRUWDQW� VXU� OHV� IRQFWLRQV� H[pFXWLYHV� �&UDLJ� HW� DO���
������ 

(Q� UpVXPp�� XQH� SUpIpUHQFH� PDUTXpH� SRXU�
O¶XWLOLVDWLRQ� GH� FULWqUHV� SHUFHSWLIV� HW� FRQFUHWV� HQ�
FDWpJRULVDWLRQ� HVW� UHWURXYpH� FKH]� OHV� SHUVRQQHV�
DXWLVWHV��/HV�pWXGHV�SUpFpGHQWHV�VXSSRUWHQW�OD�SUpVHQFH�
G¶XQ� WUDLWHPHQW� DW\SLTXH� GH� O¶LQIRUPDWLRQ� FKH]� OHV�
LQGLYLGXV� DXWLVWHV� HW� DSSXLHQW� O¶K\SRWKqVH� VHORQ�
ODTXHOOH� FHV� SDUWLFXODULWpV� SHUFHSWLYHV� VHPEOHQW� MRXHU�
XQ�U{OH�GDQV�OHV�SURFHVVXV�GH�FDWpJRULVDWLRQ��/H�WHVW�GH�
&DWpJRULVDWLRQ�G¶DQLPDX[�GX�1(36<-,,�VH�UpYqOH�rWUH�
XQ� ERQ� RXWLO� SRXU� PLHX[� FHUQHU� O¶LQIOXHQFH� GHV�
SDUWLFXODULWpV� SHUFHSWLYHV� GDQV� OD� JpQpUDWLRQ� GH�
FDWpJRULHV�FKH]�OHV�HQIDQWV�DXWLVWHV��¬�FH�MRXU��SHX�GH�
UHFKHUFKHV�RQW�pYDOXp�OD�JpQpUDWLRQ�GH�FDWpJRULHV�FKH]�
GHV� HQIDQWV� DXWLVWHV� �5RSDU� 	� 3HHEOHV�� ������ HW�
VHXOHPHQW� GHX[� pWXGHV� RQW� XWLOLVp� OH� WHVW� GH�
&DWpJRULVDWLRQ� G¶DQLPDX[� GDQV� XQH� SRSXODWLRQ�

DXWLVWLTXH� �$NEDU� HW� DO��� ������ 1DU]LVL� HW� DO��� �������
&RPSDUDWLYHPHQW� j� O¶XWLOLVDWLRQ� G¶XQH� WkFKH�
H[SpULPHQWDOH�� O¶DQDO\VH� GX� WHVW� VWDQGDUGLVp� GH�
&DWpJRULVDWLRQ� G¶DQLPDX[� GDQV� XQH� SRSXODWLRQ�
DXWLVWLTXH� V¶DYqUH� SOXV� LQWpUHVVDQWH� SRXU� PHVXUHU� OHV�
KDELOHWpV� GH� FDWpJRULVDWLRQ�� FRPSWH-WHQX� GHV�
UHWRPEpHV� FOLQLTXHV� TXH� FHOD� SRXUUDLW� LPSOLTXHU� GDQV�
O¶pYDOXDWLRQ�GHV�HQIDQWV�DXWLVWHV� 

2EMHFWLIV�HW�K\SRWKqVHV 

/D� SUpVHQWH� pWXGH� D� FRPPH� REMHFWLIV �� ��� GH�
GRFXPHQWHU�� j� O¶DLGH� GX� WHVW� GH� &DWpJRULVDWLRQ�
G¶DQLPDX[�� OD� FDSDFLWp� j� JpQpUHU� GHV� FDWpJRULHV� FKH]�
OHV� HQIDQWV� DXWLVWHV�� ��� GH� YpULILHU� OHXU� SURSHQVLRQ� j�
SULYLOpJLHU�GHV�VWUDWpJLHV�GH�UHJURXSHPHQW�SHUFHSWLYHV�
SOXW{W�TXH�FRQFHSWXHOOHV�����GH�GpWHUPLQHU�V¶LO�\�D�GHV�
DVVRFLDWLRQV� HQWUH� OHV� KDELOHWpV� GH� FDWpJRULVDWLRQ�� OH�
QLYHDX� LQWHOOHFWXHO� HW� O¶kJH� GHV� SDUWLFLSDQWV�� (Q� QRXV�
EDVDQW�VXU� OHV� UpVXOWDWV�GHV�pWXGHV�D\DQW�XWLOLVp� OH�WHVW�
GH�&DWpJRULVDWLRQ�G¶DQLPDX[�FKH]�GHV�HQIDQWV�DXWLVWHV�
�$NEDU�HW�DO���������1DU]LVL�HW�DO���������HW�VXU�OD�PpWD-
DQDO\VH� GHV� IRQFWLRQV� H[pFXWLYHV� GH� &UDLJ� HW� DO��
��������QRXV�pPHWWRQV�OHV�K\SRWKqVHV�VXLYDQWHV �������
OHV� HQIDQWV� DXWLVWHV� JpQqUHURQW� PRLQV� GH� ERQQHV�
FDWpJRULHV� TXH� OHV� HQIDQWV� W\SLTXHV�� ����� OHV� HQIDQWV�
DXWLVWHV�JpQqUHURQW�SOXV�GH�FDWpJRULHV�UpSpWpHV��F�-j-G���
SRXYDQW� rWUH� FRQVLGpUpHV� FRPPH� O¶pTXLYDOHQW� GHV�
HUUHXUV� GH� SHUVpYpUDWLRQ� GDQV� OHV� WHVWV� GH� IOH[LELOLWp�
FRJQLWLYH��TXH�OHV�HQIDQWV�W\SLTXHV�� 

'H� SOXV�� VDFKDQW� TXH� OHV� HQIDQWV� DXWLVWHV� RQW� XQH�
SOXV� JUDQGH� SURSHQVLRQ� j� WUDLWHU� O¶LQIRUPDWLRQ�
SHUFHSWLYH�� QRXV� pPHWWRQV� pJDOHPHQW� OHV� K\SRWKqVHV�
VXLYDQWHV �� � ����� OHV� HQIDQWV� DXWLVWHV� IHURQW�GDYDQWDJH�
GH� FDWpJRULHV� HQ� VH� EDVDQW� VXU� GHV� FULWqUHV� SHUFHSWLIV�
�S��H[���FRXOHXUV��W\SH�GH�FRQWRXU��TXH�VXU�GHV�FULWqUHV�
FRQFHSWXHOV� �S�� H[��� W\SH� G¶DQLPDX[��� ����� HQ�
FRQFRUGDQFH�DYHF� OHV� UpVXOWDWV�GH� O¶pWXGH�GH�5RSDU�HW�
3HHEOHV���������OHV�HQIDQWV�DXWLVWHV�JpQqUHURQW�SOXV�GH�
FDWpJRULHV�VHORQ�GHV�FULWqUHV�SHUFHSWLIV�TXH�OHV�HQIDQWV�
W\SLTXHV�TXL��HX[��JpQqUHURQW�SOXV�GH�FDWpJRULHV�EDVpHV�
VXU�GHV�FULWqUHV�FRQFHSWXHOV�TXH�OHV�HQIDQWV�DXWLVWHV�� 

)LQDOHPHQW�� VDFKDQW� TX¶$NEDU� HW� DO�� ������� HW�
%URRNV�HW�DO���������RQW�WURXYp�TXH�OH�VFRUH�DX�WHVW�GH�
&DWpJRULVDWLRQ� G¶DQLPDX[� HVW� SUpGLW� SDU� OD� FRJQLWLRQ�
QRQ� YHUEDOH� FKH]� OHV� HQIDQWV� DXWLVWHV� HW� SDU� OD�
FRJQLWLRQ� YHUEDOH� FKH]� OHV� HQIDQWV� W\SLTXHV�� QRXV�
SRVRQV� pJDOHPHQW� O¶K\SRWKqVH� VXLYDQWH �� ��� OD�
SHUIRUPDQFH�GHV�HQIDQWV�DXWLVWHV�j�FH�WHVW�VHUD�FRUUpOpH�
j� OD� FRJQLWLRQ� QRQ� YHUEDOH� PHVXUpH� SDU� O¶LQGLFH� GH�
UDLVRQQHPHQW� SHUFHSWLI� HW� OD� SHUIRUPDQFH� GHV� HQIDQWV�
W\SLTXHV�VHUD�FRUUpOpH�j� OD�FRJQLWLRQ�YHUEDOH�PHVXUpH�
SDU� O¶LQGLFH� GH� FRPSUpKHQVLRQ� YHUEDOH�� ¬� QRWHU�
TX¶DXFXQH�FRUUpODWLRQ�QH�VHUD�HIIHFWXpH�DYHF�OH�QLYHDX�
GH� IRQFWLRQQHPHQW� LQWHOOHFWXHO� JOREDO� �F�-j-G��� OH�
TXRWLHQW� LQWHOOHFWXHO� >4,@� JOREDO��� pWDQW� GRQQp� TXH��
G¶DSUqV� OHV� pWXGHV� GDQV� FH� GRPDLQH� �1DGHU� HW� DO���
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������HW�FH�TXL�SHXW�rWUH�REVHUYp�GDQV�O¶pFKDQWLOORQ�GH�
OD�SUpVHQWH�pWXGH��FI��7DEOHDX�����OH�VFRUH�GH�4,�WHQG�j�
VRXV-HVWLPHU� OH� IRQFWLRQQHPHQW� FRJQLWLI� GHV� LQGLYLGXV�
76$��� 

0pWKRGH 

3DUWLFLSDQWV 

8Q�WRWDO�GH����HQIDQWV�DXWLVWHV�HW����HQIDQWV�DX�'7��
kJpV�GH���j����DQV��RQW�pWp�UHFUXWpV�j�SDUWLU�GH�OD�EDVH�
GH�GRQQpHV�HW�GH�SDUWLFLSDQWV�$XWLVPH-+5'3��+{SLWDO�
5LYLqUH-GHV-3UDLULHV�� HW� j� SDUWLU� GH� OD� &RPPLVVLRQ�
VFRODLUH� GHV� 3DWULRWHV� VLWXpH� GDQV� OD� UpJLRQ� GH� OD�
0RQWpUpJLH� �TXL� D� IRUPHOOHPHQW� DXWRULVp� FH� SURMHW���
7RXV�OHV�HQIDQWV�DXWLVWHV�DYDLHQW�SUpDODEOHPHQW�UHoX�XQ�
GLDJQRVWLF� GH�76$� SDU� XQH� pTXLSH�PXOWLGLVFLSOLQDLUH��
VXLWH�j�OD�SDVVDWLRQ�G¶RXWLOV�G¶pYDOXDWLRQ�GLDJQRVWLTXH��
VRLW� OH� $XWLVP� 'LDJQRVLV� ,QWHUYLHZ-5HYLVHG� �$',-5��
/RUG�� 5XWWHU�� 	� /H� &RXWHXU�� ������ HW�RX� OH� $XWLVP�
'LDJQRVLV� 2EVHUYDWLRQ� 6FKHGXOH� �$'26-*�� /RUG� HW�
DO��������� 

3RXU� IDLUH� SDUWLH� GH� OD� UHFKHUFKH�� OHV� SDUWLFLSDQWV�
GHV�GHX[�JURXSHV�GHYDLHQW �����rWUH�kJpV�GH���j����DQV��
���DYRLU�XQ�4,�QRQ�YHUEDO�GDQV�OD�PR\HQQH��HQWUH����HW�
������ /HV� GHX[� JURXSHV� QH� GLIIqUHQW� SDV� HQ� WHUPHV�
G¶kJH��S� �������HW�GH�4,�QRQ�YHUEDO��S� ��������PDLV�
XQH� WHQGDQFH� VWDWLVWLTXH� SRXU� XQH� GLIIpUHQFH� GH� UDWLR�
JDUoRQV���ILOOHV�HVW�REVHUYpH��S� �������FI��7DEOHDX�����
/HV� FULWqUHV� G¶LQFOXVLRQ� VSpFLILTXHV� DX� JURXSH� 76$�
pWDLHQW� �� ��� DYRLU� UHPSOL� OHV� FULWqUHV� pWDEOLV� SDU� OH�
'60-,9�SRXU�XQ�GLDJQRVWLF�GH�WURXEOH�HQYDKLVVDQW�GX�
GpYHORSSHPHQW�RX�DYRLU�UHPSOL� OHV�FULWqUHV�pWDEOLV�SDU�
OH�'60-��SRXU�XQ�GLDJQRVWLF�GH�76$�����DYRLU�REWHQX�
GHV� VFRUHV� SRVLWLIV� �VXSpULHXUV� DX� VHXLO� FOLQLTXH�� DX[�
RXWLOV� VWDQGDUGLVpV� �$',-5� HW�RX� $'26-*��
FRUUHVSRQGDQW�j�XQ�GLDJQRVWLF�GH�76$��3RXU�SDUWLFLSHU�
j� O¶pWXGH�� OHV� HQIDQWV� GX� JURXSH� 76$� HW� GX� JURXSH�
W\SLTXH� QH� GHYDLHQW� SDV� SUpVHQWHU� GH� WURXEOH� RX� GH�
FRPRUELGLWpV� G¶RUGUH� QHXURORJLTXH� �S�� H[��� XQH�
DOWpUDWLRQ� JpQpWLTXH��� SV\FKLDWULTXH� �S�� H[��� OH� WURXEOH�
GpILFLWDLUH�GH�O¶DWWHQWLRQ�DYHF�RX�VDQV�K\SHUDFWLYLWp��RX�
GH� WURXEOH� G¶DSSUHQWLVVDJH�� /HV� FULWqUHV� G¶H[FOXVLRQ�
VSpFLILTXHV� DX� JURXSH� W\SLTXH� pWDLHQW� �� ��� DYRLU� XQH�
KLVWRLUH�GH�PDODGLH�RX�GH�WUDLWHPHQW�SRXU�GHV�WURXEOHV�
SV\FKLDWULTXHV� RX� G¶DSSUHQWLVVDJH�� TXH� FH� VRLW� XQH�
KLVWRLUH� SHUVRQQHOOH� RX� IDPLOLDOH� ��HU� GHJUp��� ��� rWUH�
VRXV� PpGLFDWLRQ� TXL� SRXUUDLW� DIIHFWHU� OH�
IRQFWLRQQHPHQW� FRJQLWLI�� &HWWH� pWXGH� D� pWp� DSSURXYpH�
SDU� OH� FRPLWp� G¶pWKLTXH� GH� OD� UHFKHUFKH� GH� O¶+{SLWDO�
5LYLqUH-GHV-3UDLULHV� 

0HVXUHV 

0HVXUH� GX� IRQFWLRQQHPHQW� FRJQLWLI� HW�
LQWHOOHFWXHO�� /D� �H� pGLWLRQ� GH� OD� YHUVLRQ� FDQDGLHQQH�
IUDQFRSKRQH� GX� :HFKVOHU� ,QWHOOLJHQFH� 6FDOH� IRU�
&KLOGUHQ� �:,6&-,9�� D� pWp� XWLOLVpH� DILQ� G¶pYDOXHU� OH�

QLYHDX�FRJQLWLI�GHV�SDUWLFLSDQWV��:,6&-,9��:HFKVOHU��
������� /D� PDMRULWp� GHV� SDUWLFLSDQWV� RQW� FRPSOpWp�
O¶HQVHPEOH� GHV� LQGLFHV� GX� :,6&-,9�� 'DQV� FHUWDLQV�
FDV��OD�SDVVDWLRQ�GH�O¶LQGLFH�GH�UDLVRQQHPHQW�SHUFHSWLI�
D�pWp�SULRULVpH�SDU�UDSSRUW�DX[�DXWUHV�LQGLFHV�HQ�UDLVRQ�
GH�FRQWUDLQWHV�GH�WHPSV��FI��7DEOHDX���SRXU�OHV�YDOHXUV�
PDQTXDQWHV�� 

0HVXUH�GH�OD�FDWpJRULVDWLRQ��8Q�GHV�VRXV-WHVWV�GX�
%LODQ� QHXURSV\FKRORJLTXH� GH� O¶HQIDQW� -� �H� pGLWLRQ�
�1(36<-,,�� .RUNPDQ� HW� DO��� ������� VRLW� OH� WHVW� GH�
&DWpJRULVDWLRQ�G¶DQLPDX[��$QLPDO�6RUWLQJ�7HVW���D�pWp�
DGPLQLVWUp�j�FKDTXH�SDUWLFLSDQW��,O�SHUPHW�G¶pYDOXHU�OD�
FDSDFLWp� j� IRUPHU� GHV� FRQFHSWV�� j� WUDQVSRVHU� GHV�
FRQFHSWV� HQ� DFWLRQ� �F�-j-G��� WULHU� HQ� FDWpJRULHV��� j�
JpQpUHU� GHV� FDWpJRULHV� HW� j� SDVVHU� G¶XQ� FRQFHSW� j� XQ�
DXWUH�� 'DQV� O¶HQVHPEOH�� FH� WHVW� PHVXUH� OHV� IRQFWLRQV�
H[pFXWLYHV� G¶LQLWLDWLYH� HW� GH� IOH[LELOLWp� FRJQLWLYH� HW� OD�
FDSDFLWp� G¶DXWR-YpULILFDWLRQ� �VHOI-PRQLWRULQJ�� %URRNV�
HW�DO����������&RQFUqWHPHQW��OH�WHVW�VH�FRPSRVH�GH�KXLW�
FDUWHV�UHSUpVHQWDQW�GLIIpUHQWV�DQLPDX[�GDQV�XQ�SD\VDJH�
H[WpULHXU�� /¶H[SpULPHQWDWHXU� GHPDQGH� j� O¶HQIDQW� GH�
FODVVHU� GH� GLIIpUHQWHV� IDoRQV� OHV� KXLW� FDUWHV� HQ� GHX[�
IDPLOOHV��TXDWUH�YV�TXDWUH��HW�OXL�GRQQH�XQ�H[HPSOH�GH�
UHJURXSHPHQW� �SHWLWV� YV� JUDQGV� DQLPDX[��� DILQ� GH�
V¶DVVXUHU�TXH� O¶HQIDQW� FRPSUHQG�ELHQ� FH�TX¶RQ�DWWHQG�
GH� OXL�� /HV� HQIDQWV� SURSRVHQW� HQVXLWH� HX[-PrPHV� OHV�

7DEOHDX�� 

6WDWLVWLTXHV�GHVFULSWLYHV�GH�O¶pFKDQWLOORQ 

*URXSHV 76$ '7 S 

Q �� �� - 

6H[H��* ��)� �� ��� �� ���� ���� 

ÆJH       

0 ���� ���� ���� 

�0LQ-0D[� ����-����� ����-����� 

4,�QRQ�YHUEDOD       

0 ������ ������ ���� 

�0LQ-0D[� ���-���� ���-���� 

4,�YHUEDO       

0 ����� ������ ���� 

�0LQ-0D[� ���-���� ���-���� 

4,*E       

0 ����� ������ ���� 

�0LQ-0D[� ���-���� ���-���� 

1RWH��D4,�QRQ�YHUEDO�FDOFXOp�DYHF�O¶LQGLFH�GH�UDLVRQQH�
PHQW�SHUFHSWLI�GX�:,6&-,9��E4,* FDOFXOp�SRXU����76$�HW�
���'7��:,6&� �:HFKVOHU�,QWHOOLJHQFH�6FDOH�IRU�&KLOGUHQ��
76$� �WURXEOH�GH�VSHFWUH�GH�O
DXWLVPH��'7� �GpYHORSSH�
PHQW�W\SLTXH��4,*� �4,�JOREDO� 
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FULWqUHV�GH�FODVVHPHQW��/H�EXW�HVW�GH�JpQpUHU�OH�SOXV�GH�
UHJURXSHPHQWV�HQ�FDWpJRULH�HQ�VL[�PLQXWHV��&H�WHVW�HVW�
GHVWLQp�DX[�HQIDQWV�HW�DX[�DGROHVFHQWV�kJpV�GH���j����
DQV��3RXU� O¶DQDO\VH�GHV� UpVXOWDWV�� WURLV� VFRUHV�SHXYHQW�
rWUH� UDSSRUWpV�VHORQ�OH�PDQXHO�GX�1(36<-,,��VRLW �� OH�
WRWDO�GH�ERQQHV�UpSRQVHV��F�-j-G���ERQV�UHJURXSHPHQWV�
SDU� FDWpJRULHV�� VHORQ� OHV� GRX]H� UHJURXSHPHQWV� HQ�
FDWpJRULHV� UpSHUWRULpV�� FI�� 7DEOHDX� ���� OH� WRWDO� GH�
FDWpJRULHV� UpSpWpHV� HW� OH� WRWDO� GH� FDWpJRULHV� LQpGLWHV�
�F�-j-G��� OHV� FDWpJRULHV� TXL� Q¶RQW� SDV� pWp� UpSHUWRULpHV�
ORUV�GH�OD�FUpDWLRQ�HW�GH�OD�QRUPDOLVDWLRQ�GX�WHVW���/HV�
VFRUHV�EUXWV�GX�QRPEUH�GH�ERQQHV�FDWpJRULHV�JpQpUpHV�
VRQW�FRQYHUWLV�HQ�VFRUHV�SRQGpUpV�VHORQ�O¶kJH��0� �����
e�-7��  � ���� DORUV� TXH� OHV� VFRUHV� EUXWV� GX� QRPEUH� GH�
FDWpJRULHV�LQpGLWHV�HW�UpSpWpHV�VRQW�FRQYHUWLV�HQ�UDQJV�
FHQWLOHV�� /¶pWXGH� GH� QRUPDOLVDWLRQ� GH� FH� WHVW� VH� EDVH�
VXU�XQ�pFKDQWLOORQ�GH������SDUWLFLSDQWV�kJpV�GH���j����
DQV�� GHPHXUDQW� DX[� eWDWV-8QLV�� &H� WHVW� SRVVqGH� XQH�
ERQQH� ILGpOLWp� LQWHUQH� �U�  � ����� HW� XQH� ERQQH� ILGpOLWp�
WHVW-UHWHVW� �U�  � ����� %URRNV� HW� DO��� ������� &KH]� GHV�
HQIDQWV� W\SLTXHV�� OH� WHVW� GH�&DWpJRULVDWLRQ� G¶DQLPDX[�
GX�1(36<-,,�FRUUqOH�DYHF�OH�4,�YHUEDO��F�-j-G���LQGLFH�
GH� FRPSUpKHQVLRQ� YHUEDOH�� U�  � ����� %URRNV� HW� DO���
������ 

'DQV� OH� EXW� G¶pWXGLHU� OD� FDSDFLWp� GHV� HQIDQWV�
DXWLVWHV� j� JpQpUHU� GHV� FDWpJRULHV� VHORQ� GHV� FULWqUHV�
SHUFHSWLIV�HW�FRQFHSWXHOV��O¶HQVHPEOH�GHV�FDWpJRULHV�GH�
FODVVHPHQW�GpWHUPLQpHV�SDU�OH�PDQXHO�GX�1(36<-,,�D�
pWp� GLYLVp� HQ� GHX[�� VHORQ� TX¶HOOHV� VRLHQW� JpQpUpHV� j�
SDUWLU� GH� FULWqUHV� SHUFHSWLIV� RX� FRQFHSWXHOV�� /H�
UHJURXSHPHQW�GH�FHV�FDWpJRULHV�V¶HVW�IDLW�HQ�VH�EDVDQW�
VXU� OD� TXHVWLRQ� VXLYDQWH ��(VW-FH� TX¶LO� HVW� SRVVLEOH� GH�
JpQpUHU� FHWWH� FDWpJRULH� GH� IDoRQ� SHUFHSWLYH "� 6L� OD�
UpSRQVH� pWDLW� RXL� HW� TX¶DXFXQ� WUDLWHPHQW� GLW� GH� KDXW�
QLYHDX� RX� FRQFHSWXHO� Q¶pWDLW� DEVROXPHQW� UHTXLV� SRXU�
JpQpUHU�FHWWH�FDWpJRULH��HOOH�pWDLW�MXJpH�© SHUFHSWLYH ª��
6L� OHV� LQIRUPDWLRQV� SHUFHSWLYHV� Q¶pWDLHQW� SDV�
VXIILVDQWHV� SRXU� SHUPHWWUH� j� O¶HQIDQW� GH� JpQpUHU� FHWWH�
FDWpJRULH��HOOH�pWDLW�DORUV�MXJpH�© FRQFHSWXHOOH ª��3DUPL�
TXDWUH� pYDOXDWHXUV�� XQ� DFFRUG� GH� ������D� pWp�REWHQX�

SRXU�KXLW�FDWpJRULHV��WRXV�OHV�pYDOXDWHXUV�D\DQW�DVVLJQp�
OH�PrPH�FULWqUH�j�FKDTXH�FDWpJRULH��VRLW�FRQFHSWXHO�RX�
SHUFHSWLI��HW�GH������SRXU�OHV�TXDWUH�DXWUHV�FDWpJRULHV�
�WURLV� pYDOXDWHXUV� RQW� DVVLJQp� FRQFHSWXHO� HW� XQ�
pYDOXDWHXU�D�DVVLJQp��SHUFHSWLI�j�XQH�FDWpJRULH��RX�YLFH�
YHUVD���3RXU�FHV�TXDWUH�FDWpJRULHV��XQ�FRQVHQVXV�D�pWp�
REWHQX� DSUqV� GLVFXVVLRQ� �FI�� 7DEOHDX� �� SRXU� OHV�
FDWpJRULHV�SHUFHSWLYHV�YV�FRQFHSWXHOOHV�UHWHQXHV�� 

3URFpGXUH 

/HV� SDUWLFLSDQWV� RQW� pWp� UHQFRQWUpV� GLUHFWHPHQW� j�
OHXU�pFROH�RX�j� O¶+{SLWDO�5LYLqUH-GHV-3UDLULHV��FKDTXH�
IRLV�GDQV�XQ�SHWLW�ORFDO�G¶pYDOXDWLRQ��/H�:,6&-,9�pWDLW�
DGPLQLVWUp� j� O¶HQIDQW� ORUV� GH� OD� SUHPLqUH� UHQFRQWUH��
G¶XQH�GXUpH�G¶HQYLURQ�XQH�KHXUH�HW�GHPLH��/H�WHVW�GH�
&DWpJRULVDWLRQ� G¶DQLPDX[� GX� 1(36<-,,� pWDLW�
DGPLQLVWUp�ORUV�G¶XQH�VHFRQGH�UHQFRQWUH�DYHF�O¶HQIDQW��
FRPSUHQDQW� pJDOHPHQW� OHV� WkFKHV� G¶XQH� DXWUH� pWXGH��
&HWWH� UHQFRQWUH� GXUDLW� HQYLURQ� TXLQ]H� PLQXWHV��
LQFOXDQW� O¶RUJDQLVDWLRQ� GX� PDWpULHO�� OHV� FRQVLJQHV�
GRQQpHV�j�O¶HQIDQW�HW� OD�SDVVDWLRQ�GX� WHVW��'HV�SDXVHV�
RQW�pWp�SULVHV�VHORQ�OHV�EHVRLQV�GH�O¶HQIDQW��/HV�WHVWV�GH�
O¶pWXGH� RQW� pWp� DGPLQLVWUpV� GDQV� XQ� RUGUH�
FRQWUHEDODQFp�SUpGpILQL� 

5pVXOWDWV 

/HV�GRQQpHV�GH�FHWWH�pWXGH�RQW�pWp�DQDO\VpHV�DYHF�
OH� ORJLFLHO� 6366� ����� �,%0�� ������� HQ� XWLOLVDQW� XQ�
VHXLO�GH�VLJQLILFDWLYLWp�GH�S��������/HV�DQDO\VHV�RQW�pWp�
HIIHFWXpHV� DSUqV� FRUUHFWLRQV� GH� QRUPDOLWp� HW� DYHF�
FRUUHFWLRQV� GH� %RQIHUURQL� ORUVTXH� QpFHVVDLUH�� 3RXU�
O¶HQVHPEOH�GHV�DQDO\VHV�GH�YDULDQFH��OHV�WDLOOHV�G¶HIIHW�
VRQW�UDSSRUWpHV�DYHF�O¶HWD-FDUUp�VHPL-SDUWLHO�� 

&RPSDUDLVRQ� GH� OD� SHUIRUPDQFH� DX� WHVW� GH�
&DWpJRULVDWLRQ�G¶DQLPDX[�GX�1(36<-,, 

$ILQ� GH� YpULILHU� O¶K\SRWKqVH� ��� VHORQ� ODTXHOOH� OHV�
HQIDQWV� DXWLVWHV� RQW� WHQGDQFH� j� JpQpUHU� PRLQV� GH�
ERQQHV� FDWpJRULHV� HW� SOXV� GH� FDWpJRULHV� UpSpWpHV� TXH�
OHV�HQIDQWV�W\SLTXHV��HW�DILQ�G¶H[SORUHU�OD�SHUIRUPDQFH�

7DEOHDX�� 

1RPEUH�GH�SDUWLFLSDQWV�D\DQW�FRPSOpWp�OHV�LQGLFHV�GX� 
:,6&-,9 

,QGLFHV 76$ '7 

,QGLFH�GH�FRPSUpKHQVLRQ�YHUEDOH �� �� 

,QGLFH�GH�UDLVRQQHPHQW�SHUFHSWLI �� �� 

,QGLFH�GH�PpPRLUH�GH�WUDYDLO �� �� 

,QGLFH�GH�YLWHVVH�GH�WUDLWHPHQW �� �� 

,QGLFH�JOREDO�GX�IRQFWLRQQHPHQW �� �� 

1RWH��:,6&� �:HFKVOHU�,QWHOOLJHQFH�6FDOH�IRU�&KLOGUHQ��
76$� �WURXEOH�GH�VSHFWUH�GH�O
DXWLVPH��'7� �GpYHORSSH�
PHQW�W\SLTXH� 

7DEOHDX�� 

5HJURXSHPHQW�GHV�FDWpJRULHV�GH�FODVVHPHQW�GX�1(36<-,, 

&ULWqUHV�SHUFHSWLIV &ULWqUHV�FRQFHSWXHOV 

$QLPDX[�DYHF�UD\XUHV���VDQV�
UD\XUHV�QRLUHV 

$QLPDX[�VDXYDJHV��� 
FRPPXQV 

3UpVHQFH�GH�VROHLO���SOXLH 3UpVHQFH���DEVHQFH�G¶HDX 

1RPEUHV�G¶DQLPDX[�������� 3UpVHQFH���DEVHQFH�G¶DUEUH 

&DUWHV�DYHF���VDQV�ERUGXUHV�
QRLUHV 

$QLPDX[�DYHF�IRXUUXUH���
VDQV�IRXUUXUH 

&DUWHV�EOHXHV���MDXQHV $QLPDX[�HQ�PRXYHPHQW��� 
j�O¶DUUrW 

'LUHFWLRQ�GHV�DQLPDX[�
�GURLWH���JDXFKH� 

eOpYDWLRQ�GX�SD\VDJH��� 
DEVHQFH�G¶pOpYDWLRQ 
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7DEOHDX�� 

([SOLFDWLRQV�GX�UHJURXSHPHQW�GH�FKDTXH�FDWpJRULH�GH�FODVVHPHQW�GX�1(36<-,, 

7\SHV�GH�UHJURXSHPHQWV ([SOLFDWLRQ 

3HUFHSWLIV���&RQFUHWV   
$QLPDX[�DYHF�UD\XUHV���
VDQV�UD\XUHV�QRLUHV 

/HV�DQLPDX[�TXL�RQW�GHV�UD\XUHV�VXU�OHV�FDUWHV�QH�VRQW�SDV�WRXV�GHV�DQLPDX[�TXL�RQW�j�OD�EDVH�
FRPPH�FDUDFWpULVWLTXH�G¶DYRLU�GHV�UD\XUHV��S��H[���]qEUH�YV�SRLVVRQV���'RQF��OH�UHJURXSHPHQW�

GHV�FDUWHV�VHORQ�FH�FULWqUH�VH�EDVH�VXU�OD�SUpVHQFH�YLVLEOH�RX�QRQ�GH�UD\XUHV� 
TXL�HVW�XQH�LQIRUPDWLRQ�SHUFHSWLYH�GH�OD�FDUWH� 

&DUWHV�EOHXHV���MDXQHV 
 

&HWWH�FDWpJRULH�VH�EDVH�VHXOHPHQW�VXU�XQH�LQIRUPDWLRQ�SHUFHSWLYH� 

1RPEUHV�G¶DQLPDX[�
������� 

/H�QRPEUH�G¶DQLPDX[�VXU�OD�FDUWH�UHSUpVHQWH�XQH�LQIRUPDWLRQ�SHUFHSWLYH��O¶HQIDQW�Q¶D�SDV� 
EHVRLQ�G¶DYRLU�GHV�FRQQDLVVDQFHV�FRQFHSWXHOOHV�SRXU�JpQpUHU�FHWWH�FDWpJRULH� 

&DUWHV�DYHF���VDQV�ERU�
GXUHV�QRLUHV 
 

&HWWH�FDWpJRULH�VH�EDVH�VHXOHPHQW�VXU�XQH�LQIRUPDWLRQ�SHUFHSWLYH� 

'LUHFWLRQ�GHV�DQLPDX[�
�GURLWH���JDXFKH� 

&HWWH�FDWpJRULH�HVW�SHUFHSWLYH��FDU�O¶HQIDQW�SHXW�VHXOHPHQW�VH�EDVHU�VXU�OHV�LQIRUPDWLRQV� 
SHUFHSWLYHV��S��H[���RULHQWDWLRQ�GHV�DQLPDX[��SRXU�JpQpUHU�FHWWH�FDWpJRULH� 

3UpVHQFH�GH�VROHLO���
SOXLH 

/D�SUpVHQFH�GH�VROHLO�RX�GH�SOXLH�SHXW�rWUH�UpXVVLW�SDU�XQ�HQIDQW�HQ�VH�EDVDQW�TXH�VXU�GHV�LQIRU�
PDWLRQV�SHUFHSWLYHV��F�-j-G���SUpVHQFH�G¶XQH�IRUPH�GH�VROHLO�VXU���FDUWHV�HW�SUpVHQFH� 

GH�SHWLWHV�OLJQHV�GH�SOXLH�VXU�OHV���DXWUHV�FDUWHV�� 

&RQFHSWXHOV���$EVWUDLWV   
$QLPDX[�VDXYDJHV��� 
GRPHVWLTXHV 

&H�FODVVHPHQW�GH�FDUWHV�QH�SHXW�HQ�DXFXQ�FDV�rWUH�IDLW�SDU�XQ�WUDLWHPHQW�G¶LQIRUPDWLRQ�SHUFHS�
WLYH�VHXOHPHQW��O¶HQIDQW�GRLW�WUDLWHU�O¶LQIRUPDWLRQ�HW�DYRLU�OD�FRQQDLVVDQFH�OHV�GLIIpUHQWV 

�W\SHV�G¶DQLPDX[� 
 

$QLPDX[�HQ�PRXYH�
PHQW���j�O¶DUUrW 

&HWWH�FDWpJRULH�VH�EDVH�VXU�GHV�LQIRUPDWLRQV�FRQFHSWXHOOHV��FDU�O¶HQIDQW�GRLW�FRPSUHQGUH�TXH�
OHV�SRLVVRQV�VRQW�FRQVWDPPHQW�HQ�PRXYHPHQW�GDQV�O¶HDX�HW�TXH�ORUVTXH�OHV�DLOHV�G¶XQ�RLVHDX�
VRQW�GDQV�OHV�DLUV��F¶HVW�TX¶LO�HVW�HQ�PRXYHPHQW��,O�Q¶\�D�DXFXQH�LQIRUPDWLRQ�SHUFHSWLYH�UpFXU�
UHQWH�TXL�VH�UHWURXYH�HQWUH�OHV�FDUWHV�SRXU�UpXVVLU�FH�FODVVHPHQW��O¶HQIDQW�GRLW�LQWHUSUpWHU�OHV�

VFqQHV� 
 

3UpVHQFH���DEVHQFH�
G¶DUEUH 

&H�FULWqUH�GH�FODVVHPHQW�VH�EDVH�VXU�GHV�LQIRUPDWLRQV�FRQFHSWXHOOHV��FDU�OHV�DUEUHV�VRQW�WRXV�
GLIIpUHQWV�VXU�OHV�FDUWHV��/¶HQIDQW�GRLW�GRQF�FRQQDvWUH�OH�FRQFHSW�G¶DUEUH�HW�OH�UHJURXSHPHQW�GH�

SOXVLHXUV�W\SHV�G¶DUEUH��S��H[���SDOPLHUV��VDSLQV��SRXU�JpQpUHU�FHWWH�FDWpJRULH� 
 

$QLPDX[�DYHF�IRXU�
UXUH���VDQV�IRXUUXUH 

,O�Q¶\�D�SDV�G¶LQIRUPDWLRQV�SHUFHSWLYHV�VXU�OHV�DQLPDX[�SRXU�SRXYRLU�UHJURXSHU�OHV�FDUWHV�VH�
ORQ�OD�SUpVHQFH�RX�QRQ�GH�IRXUUXUH��/¶HQIDQW�GRLW�FRQQDvWUH�OHV�LQIRUPDWLRQV�FRQFHSWXHOOHV�GHV�

DQLPDX[��S��H[���XQ�RXUV�D�GH�OD�IRXUUXUH�YHUVXV�XQ�SRLVVRQ�D�GHV�pFDLOOHV��SRXU 
�IDLUH�FH�UHJURXSHPHQW� 

 
3UpVHQFH���DEVHQFH�
G¶HDX 

3RXU�IDLUH�FH�FODVVHPHQW�GH�FDUWHV��O¶HQIDQW�GRLW�VH�EDVHU�GDYDQWDJH�VXU�XQH�LQWHUSUpWDWLRQ�GH�OD�
VFqQH�TXH�VXU�GHV�LQIRUPDWLRQV�SHUFHSWLYHV��(Q�VH�EDVDQW�TXH�VXU�OHV�LQIRUPDWLRQV�SHUFHSWLYHV��
LO�QH�SRXUUDLW�GLIIpUHQFLHU�OD�SUpVHQFH�G¶HDX�VXU�OHV�FDUWHV��F�-j-G���TXL�HVW�UHSUpVHQWp�SDU�GHV�
SHWLWHV�OLJQHV�TXL�IRUPHQW�XQ�FRXUDQW��HW�O¶DUEUH�VXU�OD�FDUWH�GH�O¶RLVHDX��F�-j-G���TXL�D�OHV�
PrPHV�SHWLWHV�OLJQHV�SRXU�GRQQHU�O¶HIIHW�GH�O¶DUEUH���&H�FODVVHPHQW�HVW�GRQF�SOXV�DEVWUDLW� 

eOpYDWLRQ�GX�SD\VDJH���
DEVHQFH�G¶pOpYDWLRQ 

&HWWH�FDWpJRULH�SHXW�rWUH�UpXVVLH�HQ�VH�EDVDQW�VHXOHPHQW�VXU�OHV�LQIRUPDWLRQV�FRQFHSWXHOOHV��
O¶HQIDQW�GRLW�FRQQDvWUH�HQ�TXHOTXH�VRUWH�OD�QRWLRQ�GH�SHUVSHFWLYH�HW�GH�OLJQH�G¶KRUL]RQ�SRXU�
FRPSUHQGUH�TX¶LO�\�D�XQH�pOpYDWLRQ�GX�WHUUDLQ�TXL�FRQVWLWXH�OD�PRQWDJQH��S��H[���VXU�OD�FDUWH�
GHV�RLHV��LO�VHPEOH�\�DYRLU�XQH�OLJQH�TXL�UHSUpVHQWH�XQH�pOpYDWLRQ�GX�SD\VDJH��PDLV�FH�Q¶HVW�

SDV�XQH�PRQWDJQH�� 
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GHV� HQIDQWV� DXWLVWHV� HW� W\SLTXHV� HQ� IRQFWLRQ� GHV�
FDWpJRULHV� LQpGLWHV��GHV�$129$�j�XQ� IDFWHXU�RQW�pWp�
HIIHFWXpHV� VXU� OH� QRPEUH� GH� ERQQHV� FDWpJRULHV�� OH�
QRPEUH� GH� FDWpJRULHV� UpSpWpHV� HW� OH� QRPEUH� GH�
FDWpJRULHV� LQpGLWHV�� 'DQV� FHV� DQDO\VHV�� OHV� VFRUHV�
SRQGpUpV� RQW� pWp� XWLOLVpV� FRPPH� YDULDEOH� GpSHQGDQWH�
HW� OH� JURXSH� �76$� HW� W\SLTXH�� D� pWp� XWLOLVp� FRPPH�
YDULDEOH� LQGpSHQGDQWH�� 3RXU� OH� QRPEUH� GH� ERQQHV�
UpSRQVHV�� O¶$129$� PRQWUH� XQ� HIIHW� VLJQLILFDWLI� GX�
JURXSH�� )���� ����  � ������� S� �� ������ h��  � ����� /HV�
HQIDQWV� 76$� IRQW� VLJQLILFDWLYHPHQW�PRLQV� GH� ERQQHV�
FDWpJRULHV��0�VFRUH�SRQGpUp� �������e�-7�� �������TXH�
OHV�HQIDQWV�W\SLTXHV��0�VFRUH�SRQGpUp� ��������e�-7�� �
������� /H� QRPEUH� GH� FDWpJRULHV� UpSpWpHV� QH� GLIIqUH�
WRXWHIRLV�SDV�VLJQLILFDWLYHPHQW�HQWUH�OHV�JURXSHV��)����
���� �������S� �������0�UDQJV�FHQWLOHV�HQIDQWV�76$� �

�������e�-7�� ��������0�UDQJV�FHQWLOHV�HQIDQWV�W\SLTXHV�
 ��������e�-7�� ���������)LQDOHPHQW�� OHV�HQIDQWV�76$�
QH�GLIIqUHQW�SDV�GHV�HQIDQWV�W\SLTXHV�TXDQW�DX�QRPEUH�
GH� FDWpJRULHV� LQpGLWHV��)���� ����  � ������ S�  � ����� �0�
UDQJV� FHQWLOHV� UHVSHFWLYHPHQW� ������ HW� ������� e�-7��
UHVSHFWLYHPHQW� ������ HW� �������� /H� PrPH� SURILO� GH�
UpVXOWDWV�D�pWp�UHWURXYp�DYHF�OHV�VFRUHV�EUXWV�GX�WHVW��FI��
)LJXUH���HW�7DEOHDX�����&HV�DQDO\VHV�RQW�pJDOHPHQW�pWp�
HIIHFWXpHV�DYHF�O¶kJH�FRPPH�FRYDULDEOH�HW� OHV�PrPHV�
UpVXOWDWV�RQW�pWp�REWHQXV�� 

&RPSDUDLVRQ�GH�OD�SHUIRUPDQFH�HQWUH�OHV�W\SHV�GH�
FULWqUHV�GH�FDWpJRULVDWLRQ 

3RXU� UpSRQGUH� j� O¶K\SRWKqVH� ��� VHORQ� ODTXHOOH� OHV�
HQIDQWV� DXWLVWHV� RQW� WHQGDQFH� j� IDLUH� GDYDQWDJH� GH�
FDWpJRULHV� HQ� VH� EDVDQW� VXU� GHV� FULWqUHV� SHUFHSWLIV�

7DEOHDX�� 

0R\HQQHV�HW�pFDUW-W\SHV�GHV�VFRUHV�EUXWV�HW�SRQGpUpV�DX�WHVW�GH�&DWpJRULVDWLRQ�G¶DQLPDX[�GX�1(36<-,, 

6FRUHV�DX�WHVW�GH�&DWpJRULVDWLRQ 
76$��Q� ���� '7��Q� ���� 

S h� 
0��e�-7�� 0��e�-7�� 

%RQQHV�FDWpJRULHV         

6FRUHV�EUXWV ����������� ����������� ���� ���� 

6FRUHV�SRQGpUpV ����������� ������������ ���� ���� 

&DWpJRULHV�UpSpWpHV     

6FRUHV�EUXWV ����������� ����������� ���� ���� 

5DQJV�FHQWLOHV ������������� ������������� ���� ���� 

&DWpJRULHV�LQpGLWHV     

6FRUHV�EUXWV ����������� ����������� ���� ���� 

5DQJV�FHQWLOHV ������������� ������������� ���� ���� 
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)LJXUH����3HUIRUPDQFH��HQ�VFRUHV�EUXWV��DX�WHVW�GH�&DWpJRULVDWLRQ�G¶DQLPDX[�GHV�HQIDQWV�GX�JURXSH�76$�HW�GX�JURXSH�'7� 
1RWH����S�������� 
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SOXW{W� TXH� FRQFHSWXHOV� HW� GDYDQWDJH� GH� FDWpJRULHV�
SHUFHSWLYHV� TXH� OHV� HQIDQWV� W\SLTXHV�� XQH� $129$�
IDFWRULHOOH� PL[WH�� DYHF� OH� QRPEUH� GH� FDWpJRULHV�
JpQpUpHV� FRPPH� YDULDEOH� GpSHQGDQWH�� OH� W\SH� GH�
FULWqUH� GH� FDWpJRULVDWLRQ� �SHUFHSWLI� HW� FRQFHSWXHO��
FRPPH� YDULDEOH� LQWUD-VXMHW� HW� OH� JURXSH� �76$� HW�
W\SLTXH�� FRPPH� YDULDEOH� LQWHU-VXMHW� �FI�� )LJXUH� ���� D�
pWp�HIIHFWXpH��&HWWH� DQDO\VH�PRQWUH�XQ� HIIHW� SULQFLSDO�
VLJQLILFDWLI�GX� W\SH�GH�FULWqUHV�GH�FDWpJRULVDWLRQ��)����
���� ��������S���������h�� �����HW�GX�JURXSH��)��������
 ��������S��������h�� ������,O�Q¶\�D�DXFXQH�LQWHUDFWLRQ�
VLJQLILFDWLYH�HQWUH�OH�W\SH�GH�FULWqUHV�GH�FDWpJRULVDWLRQ�
HW� OH� JURXSH�� )���� ����  � ������ S�  � ������ 3RXU�
O¶HQVHPEOH� GHV� SDUWLFLSDQWV�� OH� QRPEUH� GH� FDWpJRULHV�
JpQpUpHV� VH� EDVDQW� VXU� XQ� FULWqUH� SHUFHSWLI� �0� VFRUH�
EUXW�  � ������ e�-7��  � ������ HVW� VLJQLILFDWLYHPHQW� SOXV�
pOHYp�TXH� OH�QRPEUH�GH�FDWpJRULHV�JpQpUpHV�VH�EDVDQW�
VXU�XQ�FULWqUH�FRQFHSWXHO��0�VFRUH�EUXW� �������e�-7�� �
������� 3DU� DLOOHXUV�� OH� QRPEUH� GH� FDWpJRULHV� JpQpUpHV�
HVW� VLJQLILFDWLYHPHQW� LQIpULHXU� GDQV� OH� JURXSH� DXWLVWH�
�0� VFRUH�EUXW� �������e�-7�� ������� FRPSDUDWLYHPHQW�
DX�JURXSH�W\SLTXH��0�VFRUH�EUXW� �������e�-7�� ��������
WHO�TXH�FHOD�DYDLW�pWp�PRQWUp�GDQV�O¶DQDO\VH�SULQFLSDOH��
3XLVTXH� OHV�GHX[�JURXSHV� WHQGHQW� j� rWUH�GLIIpUHQWV� HQ�
WHUPHV�GH� UDWLR�JDUoRQ �� ILOOH�� O¶$129$�D�pJDOHPHQW�
pWp� HIIHFWXpH� HQ� SUHQDQW� VHXOHPHQW� OHV� JDUoRQV� GH�
O¶pFKDQWLOORQ� HW� OHV� PrPHV� UpVXOWDWV� RQW� pWp� REWHQXV��
'H� SOXV�� ORUVTXH� O¶kJH� HVW� SULV� HQ� FRPSWH� FRPPH�
FRYDULDEOH�GDQV�O¶DQDO\VH��OH�PrPH�SDWURQ�GH�UpVXOWDWV�
HVW�REWHQX�� 

&RUUpODWLRQV�DYHF�O¶kJH�HW�OH�TXRWLHQW�LQWHOOHFWXHO 

$ILQ� G¶H[DPLQHU� OD� QDWXUH� GHV� UHODWLRQV� HQWUH� OD�
SHUIRUPDQFH�DX� WHVW�GH�&DWpJRULVDWLRQ�G¶DQLPDX[� �F�-
j-G��� OHV� VFRUHV� SRQGpUpV� SRXU� OH� QRPEUH� GH� ERQQHV�
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)LJXUH����$129$�DYHF�OH�W\SH�GH�FULWqUHV�GH�FDWpJRULVDWLRQ��SHUFHSWLI��FRQFHSWXHO��FRPPH�IDFWHXU�LQWUD-VXMHW�HW�OH�JURXSH 
�76$�RX�W\SLTXH��FRPPH�IDFWHXU�LQWHU-VXMHW� 
1RWH����S��������� 

7DEOHDX�� 

&RUUpODWLRQV�HQWUH�OD�SHUIRUPDQFH�DX�WHVW�GH�&DWpJRULVD�
WLRQ�G¶DQLPDX[��O¶kJH�HW�OHV�VRXV-pFKHOOHV�GX�:,6&-,9��
SRXU�OHV�SDUWLFLSDQWV�GX�JURXSH�DXWLVWH 
  %RQQHV� 

FDWpJRULHV 
&DWpJRULHV�
SHUFHSWLYHV 

&DWpJRULHV�
FRQFHSWXHOOHV 

ÆJH 
�Q� ���� 

-���� -���� ���� 

,&9 
�Q� ���� 

���� ���� ���� 

,53 
�Q� ���� 

���� ���� ���� 

1RWH��S���������&RUUpODWLRQV�QRQ�VLJQLILFDWLYHV�DSUqV�
FRUUHFWLRQV�GH�%RQIHUURQL���:,6&� �:HFKVOHU�,QWHOOL�
JHQFH�6FDOH�IRU�&KLOGUHQ��,&9� �,QGLFH�GH�FRPSUpKHQVLRQ�
YHUEDOH��,53� �,QGLFH�GH�UDLVRQQHPHQW�SHUFHSWLI� 

7DEOHDX�� 

&RUUpODWLRQV�HQWUH�OD�SHUIRUPDQFH�DX�WHVW�GH�&DWpJRULVD�
WLRQ�G¶DQLPDX[��O¶kJH�HW�OHV�VRXV-pFKHOOHV�GX�:,6&-,9� 
SRXU�OHV�SDUWLFLSDQWV�GX�JURXSH�W\SLTXH 

  %RQQHV� 
FDWpJRULHV 

&DWpJRULHV�
SHUFHSWLYHV 

&DWpJRULHV�
FRQFHSWXHOOHV 

ÆJH 
�Q� ���� 

-���� ���� ���� 

,&9 
�Q� ���� 

���� ���� ���� 

,53 
�Q� ���� 

���� ���� ���� 

1RWH��S����������S���������&RUUpODWLRQV�QRQ�VLJQLILFD�
WLYHV�DSUqV�FRUUHFWLRQV�GH�%RQIHUURQL���:,6&� �:HFKVOHU�
,QWHOOLJHQFH�6FDOH�IRU�&KLOGUHQ��,&9� �,QGLFH�GH�FRPSUp�
KHQVLRQ�YHUEDOH��,53� �,QGLFH�GH�UDLVRQQHPHQW�SHUFHSWLI� 
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FDWpJRULHV�� OH� QRPEUH� GH� FDWpJRULHV� SHUFHSWLYHV�� OH�
QRPEUH�GH�FDWpJRULHV�FRQFHSWXHOOHV��HW�OHV�VFRUHV�DX[�
LQGLFHV� GX� :,6&-,9� �F�-j-G��� O¶LQGLFH� GH�
FRPSUpKHQVLRQ� YHUEDOH� HW� O¶LQGLFH� GH� UDLVRQQHPHQW�
SHUFHSWLI��HW�O¶kJH�GHV�SDUWLFLSDQWV��GHV�FRUUpODWLRQV�GH�
3HDUVRQ� HQWUH� FHV� YDULDEOHV� RQW� pWp� UpDOLVpHV� �FI��
7DEOHDX[���HW�����1RWRQV�TX¶XQH�SDUWLH�GH�FHV�DQDO\VHV�
HVW� H[SORUDWRLUH� �F�-j-G��� OHV� FRUUpODWLRQV� DYHF� OH�
QRPEUH� GH� FDWpJRULHV� SHUFHSWLYHV� HW� FRQFHSWXHOOHV� HW�
DYHF� O¶kJH�� HW� TXH� OHV� FRUUpODWLRQV� UDSSRUWpHV� QH� VRQW�
SOXV�VLJQLILFDWLYHV�DSUqV�FRUUHFWLRQV�GH�%RQIHUURQL��F�-
j-G���O¶HQVHPEOH�GH�QRV�FRUUpODWLRQV�VRQW�VXSpULHXUHV�j�
S� ������DSUqV�OD�FRUUHFWLRQ�� 

3RXU� OH� JURXSH� G¶HQIDQWV� DXWLVWHV�� OD� VHXOH�
FRUUpODWLRQ� VLJQLILFDWLYH� WURXYpH� HVW� XQH� UHODWLRQ�
SRVLWLYH� G¶LQWHQVLWp� PRGpUpH� HQWUH� OH� QRPEUH� GH�
FDWpJRULHV� FRQFHSWXHOOHV� HW� O¶kJH� GHV� HQIDQWV�� U����
 ������S��������/D�PrPH�FRUUpODWLRQ�HVW�WURXYpH�GDQV�OH�
JURXSH� G¶HQIDQWV� W\SLTXHV� �� OH� QRPEUH� GH� FDWpJRULHV�
FRQFHSWXHOOHV�JpQpUpHV�HVW�OLp�SRVLWLYHPHQW�j�O¶kJH�GHV�
SDUWLFLSDQWV��U����� � �����S��� �����&H� UpVXOWDW� VXJJqUH�
TXH�SOXV�OHV�HQIDQWV�DXWLVWHV�HW�W\SLTXHV�VRQW�kJpV��SOXV�
LOV� RQW� SOXV� WHQGDQFH� j� JpQpUHU� GHV� FDWpJRULHV�
FRQFHSWXHOOHV� 

3RXU� OH� JURXSH� G¶HQIDQWV� W\SLTXHV�� O¶DQDO\VH�
FRUUpODWLRQQHOOH�LQGLTXH�TXH�OH�QRPEUH�WRWDO�GH�ERQQHV�
FDWpJRULHV� JpQpUpHV� HVW� OLp� SRVLWLYHPHQW� HW�
PRGpUpPHQW� j� OHXU� SHUIRUPDQFH� j� O¶LQGLFH� GH�
FRPSUpKHQVLRQ� YHUEDOH�� U�����  � ����� S� �� ����� &HFL�
VXJJqUH�TXH�SOXV�XQ�HQIDQW�W\SLTXH�REWLHQW�GHV�VFRUHV�
pOHYpV� j� O¶LQGLFH� GH� FRPSUpKHQVLRQ� YHUEDOH�� SOXV� LO�
JpQqUH� GH� ERQQHV� FDWpJRULHV�� 3RXU� OH� QRPEUH� GH�
FDWpJRULHV� SHUFHSWLYHV� JpQpUpHV�� XQH� FRUUpODWLRQ�
SRVLWLYH� G¶LQWHQVLWp� PRGpUpH� DYHF� O¶LQGLFH� GH�
FRPSUpKHQVLRQ�HVW� REVHUYpH�� U����� � �����S��� ����� FH�
TXL� VXJJqUH� TXH� SOXV� OHV� HQIDQWV� W\SLTXHV� REWLHQQHQW�
XQ� VFRUH� pOHYp� j� O¶LQGLFH� GH� FRPSUpKHQVLRQ� YHUEDOH��
SOXV�LOV�JpQqUHQW�GH�FDWpJRULHV�SHUFHSWLYHV� 

'LVFXVVLRQ 

'HV� pWXGHV� VXJJqUHQW� TXH� OD� SHUFHSWLRQ� DXWLVWLTXH�
�F�-j-G��� XQ� WUDLWHPHQW� GH� O¶LQIRUPDWLRQ� EDVp� VXU� OHV�
GpWDLOV�� LQWHUIqUH� DYHF� OHV� KDELOHWpV� GH� FDWpJRULVDWLRQ��
GRQQDQW�OLHX�j�GHV�SHUIRUPDQFHV�D[pHV�VXU�GHV�FULWqUHV�
FRQFUHWV�� VLPSOHV� HW� GDYDQWDJH� SHUFHSWLIV� FKH]� OHV�
HQIDQWV� DXWLVWHV� �$OGHUVRQ-'D\� 	� 0F*RQLJOH-
&KDOPHUV��������5RSDU�	�3HHEOHV��������6KXOPDQ�HW�
DO��� ������� &RPPHQW� FHOD� VH� WUDGXLW-LO� ORUVTX¶RQ� OHXU�
GHPDQGH� GH� JpQpUHU� GHV� UHJURXSHPHQWV� SDU�
FDWpJRULHV "� /D� SUpVHQWH� pWXGH� YLVDLW� WRXW� G¶DERUG� j�
FRPSDUHU�OD�SHUIRUPDQFH�G¶HQIDQWV�DXWLVWHV�HW�W\SLTXHV�
DX� WHVW� GH�&DWpJRULVDWLRQ�G¶DQLPDX[� �1(36<-,,�� HW� j�
H[SORUHU�VXU�TXHO�W\SH�GH�FULWqUHV��F�-j-G���SHUFHSWLIV�RX�
FRQFHSWXHOV�� OHV�HQIDQWV�DXWLVWHV�HW� W\SLTXHV�VH�EDVHQW�
ORUVTX¶LOV� JpQqUHQW� GHV� FDWpJRULHV� j� FH� WHVW�� /¶pWXGH�
YLVDLW� pJDOHPHQW� j� GpWHUPLQHU� OD� SUpVHQFH�

G¶DVVRFLDWLRQV� HQWUH� OD� SHUIRUPDQFH� DX� WHVW� GH�
&DWpJRULVDWLRQ� G¶DQLPDX[�� GLYHUV� LQGLFHV� GX� 4,� HW�
O¶kJH�GHV�HQIDQWV�DXWLVWHV�HW� W\SLTXHV��/HV�K\SRWKqVHV�
DVVRFLpHV�j�FKDFXQ�GH�FHV�REMHFWLIV�VRQW�SDUWLHOOHPHQW�
FRQILUPpHV�SDU�OHV�UpVXOWDWV� 

(Q� FH� TXL� D� WUDLW� j� OD� SHUIRUPDQFH� JpQpUDOH� GHV�
HQIDQWV� DXWLVWHV� HW� W\SLTXHV� DX� WHVW� GH� &DWpJRULVDWLRQ�
G¶DQLPDX[�� OHV� UpVXOWDWV� VXSSRUWHQW� HQ� SDUWLH� OD�
SUHPLqUH� K\SRWKqVH�� F¶HVW-j-GLUH� TXH� OHV� HQIDQWV�
DXWLVWHV� JpQqUHQW� XQ� QRPEUH� PRLQV� pOHYp� GH� ERQQHV�
FDWpJRULHV� TXH� OHV� HQIDQWV� W\SLTXHV� DX� WHVW�� FH� TXL�
FRQFRUGH�DYHF�OHV�FRQFOXVLRQV�GH�1DU]LVL�HW�DO����������
(Q� PR\HQQH�� OHV� HQIDQWV� DXWLVWHV� JpQqUHQW� XQH�
FDWpJRULH� GH� PRLQV� TXH� OHV� HQIDQWV� W\SLTXHV� GDQV� OH�
WHPSV�DOORXp��ELHQ�TXH�OHXU�SHUIRUPDQFH�GHPHXUH�GDQV�
OD� QRUPDOH� �VHORQ� OHV� QRUPHV� GX� WHVW��� 8QH� GLIILFXOWp�
VSpFLILTXH�j�JpQpUHU�GHV�LGpHV��OD�SUpVHQFH�GH�IUDJLOLWpV�
H[pFXWLYHV� SOXV� JpQpUDOHV� RX� HQFRUH� GHV� WHPSV� GH�
UpSRQVH�SOXV� OHQWV�SHXYHQW�H[SOLTXHU�FHWWH�GLIIpUHQFH��
(Q� HIIHW�� OHV� GLIILFXOWpV� VRXYHQW� REVHUYpHV� FKH]� OHV�
HQIDQWV� DXWLVWHV� j� JpQpUHU� GHV� LGpHV� SDU� HX[-PrPHV��
VDQV� rWUH� JXLGpV�� HW� j� VpOHFWLRQQHU� OHV� LQIRUPDWLRQV�
SHUWLQHQWHV�ORUVTX¶LOV�GRLYHQW�UpSRQGUH�j�GHV�TXHVWLRQV�
RXYHUWHV�� SRXUUDLHQW� H[SOLTXHU� OD� GLIIpUHQFH� REVHUYpH�
HQWUH�OHV�GHX[�JURXSHV��&RXUFKHVQH�HW�DO����������8QH�
H[SOLFDWLRQ�DOWHUQDWLYH�GH�FH� UpVXOWDW�SHXW�SURYHQLU�GH�
GLIILFXOWpV� H[pFXWLYHV� VXU� OH� SODQ� GH� OD� IOH[LELOLWp�
FRJQLWLYH�� GH� O¶LQKLELWLRQ� HW� GH� OD� SODQLILFDWLRQ�
�'HPHWULRX�HW�DO���������+LOO���������,O�HVW�j�QRWHU�TXH��
ELHQ�TXH�OH�WHVW�GH�&DWpJRULVDWLRQ�G¶DQLPDX[�SHUPHWWH�
G¶pYDOXHU� FHUWDLQHV� IRQFWLRQV� H[pFXWLYHV�� TXL� SHXYHQW�
rWUH� SUREOpPDWLTXHV� FKH]� OHV� SHUVRQQHV� DXWLVWHV�� HW�
TX¶LO� \� DLW� XQH� GLIIpUHQFH� VLJQLILFDWLYH� HQWUH� OHV�
SHUIRUPDQFHV� GHV� HQIDQWV� DXWLVWHV� HW� W\SLTXHV� GH� OD�
SUpVHQWH� pWXGH�� OD� SHUIRUPDQFH� GHV� HQIDQWV� DXWLVWHV�
GHPHXUH�GDQV�OD�PR\HQQH��'H�SOXV��LO�pWDLW�DWWHQGX�TXH�
OHV� HQIDQWV� DXWLVWHV� JpQqUHQW� SOXV� GH� FDWpJRULHV�
UpSpWpHV� TXH� OHV� HQIDQWV� W\SLTXHV�� UHIOpWDQW� XQH�
GLIILFXOWp� VXU� OH� SODQ� GH� OD� IOH[LELOLWp� FRJQLWLYH��PDLV�
OHV�UpVXOWDWV�QH�FRQILUPHQW�SDV�FHWWH�K\SRWKqVH��$LQVL��
OD� SHUIRUPDQFH� GHV� HQIDQWV� DXWLVWHV� DX� WHVW� GH�
&DWpJRULVDWLRQ�G¶DQLPDX[�QH�SHUPHW�SDV�GH�FRQILUPHU�
OD�SUpVHQFH�G¶XQ�GpILFLW�GHV�IRQFWLRQV�H[pFXWLYHV��,O�VH�
SHXW� TXH� OH� WHVW� GH� &DWpJRULVDWLRQ� G¶DQLPDX[� QH� VRLW�
SDV� DVVH]� VHQVLEOH� SRXU� GpWHFWHU� OD� SUpVHQFH� GH�
GLIILFXOWpV�H[pFXWLYHV�FKH]�FHWWH�SRSXODWLRQ�RX�HQFRUH�
TXH� OH� WHVW� pYDOXH� GLIIpUHPPHQW� OHV� IRQFWLRQV�
H[pFXWLYHV�FRPSDUDWLYHPHQW�j�G¶DXWUHV�WHVWV�H[LVWDQWV� 

�(Q�FH�TXL�D�WUDLW�DX[�W\SH�GH�FULWqUHV�XWLOLVpV�ORUV�GH�
OD�JpQpUDWLRQ�GH�FDWpJRULHV��O¶HQVHPEOH�GHV�HQIDQWV�GH�
O¶pFKDQWLOORQ�� WDQW� DXWLVWHV� TXH� W\SLTXHV�� JpQqUHQW�
GDYDQWDJH� GH� FDWpJRULHV� HQ� VH� EDVDQW� VXU� GHV� FULWqUHV�
SHUFHSWLIV��&H� UpVXOWDW� YD� j� O¶HQFRQWUH� GH� O¶K\SRWKqVH�
LQLWLDOH� VHORQ� ODTXHOOH� OHV� HQIDQWV� DXWLVWHV�
GpPRQWUHUDLHQW� XQH� WHQGDQFH� j� JpQpUHU� SOXV� GH�
FDWpJRULHV�SHUFHSWLYHV�TXH�OHV�HQIDQWV�W\SLTXHV��WHO�TXH�
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SUpGLW� SDU� OH� PRGqOH� GH� VXUIRQFWLRQQHPHQW� SHUFHSWLI�
�F�-j-G���OD�WHQGDQFH�YHUV�OH�WUDLWHPHQW�ORFDO��GDYDQWDJH�
SHUFHSWLI� TXH� FRQFHSWXHO��� 7RXWHIRLV�� FRQWUDLUHPHQW�
DX[� UpVXOWDWV� G¶pWXGHV� SUpFpGHQWHV�� GDQV� QRWUH�
pFKDQWLOORQ�� OHV� HQIDQWV� W\SLTXHV� FRPPH� OHV� HQIDQWV��
76$� DYDLHQW� GDYDQWDJH� WHQGDQFH� j� VH� EDVHU� VXU� GHV�
FULWqUHV� SHUFHSWLIV� GDQV� OH� WHVW� GH� &DWpJRULVDWLRQ�
G¶DQLPDX[� �$OGHUVRQ-'D\� 	� 0F*RQLJOH-&KDOPHUV��
������5RSDU�	�3HHEOHV��������6KXOPDQ�HW�DO����������
,O� HVW� SRVVLEOH� TXH� OH� PDWpULHO� XWLOLVp� GDQV� FH� WHVW�
IDYRULVH� OHV� UHJURXSHPHQWV� VHORQ� GHV� FULWqUHV�
SHUFHSWLIV�� (Q� HIIHW�� OHV� WHVWV� XWLOLVpV� GDQV� OHV� pWXGHV�
SUpFpGHQWHV� RIIUHQW� XQH� LQIRUPDWLRQ� pFULWH� SRXU�
FKDTXH� LWHP�� OH� PRW� UHSUpVHQWDQW� OH� VWLPXOXV� pWDQW�
LQVFULW� VXU� O¶LWHP�� FH� TXL� Q¶HVW� SDV� OH� FDV� GX� WHVW� GH�
&DWpJRULVDWLRQ� G¶DQLPDX[�� SRXU� OHTXHO� VHXOHV� GHV�
LQIRUPDWLRQV� YLVXHOOHV� �F�-j-G��� GHV� LOOXVWUDWLRQV�� VRQW�
GLVSRQLEOHV��,O�HVW�DLQVL�SUREDEOH�TXH�FH�VRLW�OH�PDWpULHO�
XWLOLVp� GDQV� OD� SUpVHQWH� pWXGH�� FDUDFWpULVp� SDU� GHV�
LQIRUPDWLRQV� SHUFHSWLYHV� SOXV� VDLOODQWHV�� TXL� H[SOLTXH�
TXH� OHV� SDUWLFLSDQWV�� WDQW� DXWLVWHV� TXH� W\SLTXHV�� DLHQW�
WHQGDQFH� j� JpQpUHU� GDYDQWDJH� GH� FDWpJRULHV� HQ� VH�
EDVDQW� VXU� GHV� FULWqUHV� SHUFHSWLIV�� &H� UpVXOWDW� SHXW�
pJDOHPHQW�rWUH�H[SOLTXp�SDU�OH�IDLW�TXH�OHV�SDUWLFLSDQWV�
GH� QRWUH� pWXGH� VRQW� SOXV� MHXQHV� �kJpV� GH� ��� DQV� HQ�
PR\HQQH��TXH� OHV�SDUWLFLSDQWV�GHV�pWXGHV�SUpFpGHQWHV�
�kJpV�GH����DQV�HQ�PR\HQQH��HW�TXH�OD�SUpSRQGpUDQFH�
GH� O¶XWLOLVDWLRQ� GHV� FULWqUHV� FRQFHSWXHOV� DXJPHQWH� DX�
FRXUV� GX� GpYHORSSHPHQW�� 'H� IDLW�� OHV� DQDO\VHV�
FRUUpODWLRQQHOOHV� VXJJqUHQW� TXH� SOXV� OHV� HQIDQWV� VRQW�
kJpV�� WDQW�GDQV� OH�JURXSH�DXWLVWH�TXH� W\SLTXH��SOXV� LOV�
RQW� WHQGDQFH� j� JpQpUHU� GHV� FDWpJRULHV� FRQFHSWXHOOHV��
'¶DSUqV� OD� WKpRULH� GX� FKDQJHPHQW� UHODWLRQQHO�
�UHODWLRQDO� VKLIW��� OHV� MHXQHV� HQIDQWV� UDLVRQQHQW� HQ� VH�
EDVDQW�VXU�OHV�FDUDFWpULVWLTXHV�SHUFHSWLYHV�GHV�VWLPXOL��
$YHF� OH� GpYHORSSHPHQW�� OHXU� UDLVRQQHPHQW� UHSRVH�
GDYDQWDJH�VXU�GHV�FDUDFWpULVWLTXHV�UHODWLRQQHOOHV��F¶HVW-
j-GLUH� GHV� FDUDFWpULVWLTXHV� TXL� LQWqJUHQW� SOXVLHXUV�
LQIRUPDWLRQV� SRXU� IRUPHU� XQ� UDLVRQQHPHQW� SOXV�
FRPSOHW�� FH� TXL� SHXW� H[SOLTXHU� FH� UpVXOWDW� �*HQWQHU��
������� 

(Q�FH�TXL�D�WUDLW�DX[�UHODWLRQV�HQWUH�OHV�UpVXOWDWV�DX�
WHVW� GH� &DWpJRULVDWLRQ� G¶DQLPDX[� HW� OH� 4,�� GHV�
DVVRFLDWLRQV�VRQW�REVHUYpHV�VHXOHPHQW�GDQV� OH�JURXSH�
G¶HQIDQWV� W\SLTXHV�� $LQVL�� OH� QRPEUH� GH� ERQQHV�
FDWpJRULHV� JpQpUpHV� HW� OH� QRPEUH� GH� FDWpJRULHV�
JpQpUpHV� VHORQ� GHV� FULWqUHV� SHUFHSWLIV� VRQW� OLpV�
SRVLWLYHPHQW� j� O¶LQGLFH� GH� FRPSUpKHQVLRQ� YHUEDOH�
FKH]� OHV� HQIDQWV� W\SLTXHV�� FH� TXL� FRQFRUGH� DYHF� OHV�
UpVXOWDWV� GH� O¶pWXGH� GH� YDOLGDWLRQ� GX� 1(36<-,,�
�%URRNV� HW� DO��� ������� &HOD� VXJJqUH� TXH� OHV�
FRPSpWHQFHV� GH� UDLVRQQHPHQW� YHUEDO� HW� FRQFHSWXHO�
VRXV-WHQGHQW� OHV� KDELOHWpV� GH� FDWpJRULVDWLRQ� HW� GH�
JpQpUDWLRQ�GH�FDWpJRULHV�FKH]�OHV�HQIDQWV�W\SLTXHV��3DU�
FRQWUH�� DXFXQH� DVVRFLDWLRQ� VLJQLILFDWLYH� Q¶HVW� WURXYpH�
HQWUH�OHV�FRPSpWHQFHV�LQWHOOHFWXHOOHV�HW�OD�SHUIRUPDQFH�
DX� WHVW� GH� &DWpJRULVDWLRQ� G¶DQLPDX[� GDQV� OH� JURXSH�

76$�� 8QH� pWXGH� SUpFpGHQWH� DYDLW� FHSHQGDQW� PRQWUp�
XQH� DVVRFLDWLRQ� SRVLWLYH� HQWUH� OD� SHUIRUPDQFH� HQ�
FRJQLWLRQ� QRQ� YHUEDOH� �F�-j-G��� O¶LQGLFH� GH�
UDLVRQQHPHQW� SHUFHSWLI� GX� :,6&-,9�� HW� OH� VFRUH� DX�
WHVW� GH� &DWpJRULVDWLRQ� G¶DQLPDX[� FKH]� OHV� HQIDQWV�
DXWLVWHV� �$NEDU� HW� DO��� ������� 7HO� TXH� PHQWLRQQp�
SUpFpGHPPHQW�� OHV� LQGLYLGXV� DXWLVWHV� SUpVHQWHQW� GH�
PHLOOHXUHV� SHUIRUPDQFHV� DX[� WkFKHV� QRQ� YHUEDOHV�� ,O�
HVW� GRQF� SRVVLEOH� TXH� OHXUV� FRPSpWHQFHV� HQ�
UDLVRQQHPHQW�YLVXRVSDWLDO�� UHSUpVHQWDQW� OHXU� IRUFH�VXU�
OH�SODQ�FRJQLWLI��VRLHQW�GDYDQWDJH�VXVFHSWLEOHV�GH�VRXV-
WHQGUH�OHXUV�KDELOHWpV�GH�FDWpJRULVDWLRQ��ELHQ�TXH�FHWWH�
UHODWLRQ� QH� VRLW� SDV� UHWURXYpH� GDQV� WRXWHV� OHV� pWXGHV��
'DQV�OD�SUpVHQWH�pWXGH��OH�IDLW�GH�QH�SDV�DYRLU�REVHUYp�
FHWWH�UHODWLRQ�SRXUUDLW�rWUH�H[SOLTXp�SDU�XQ�PDQTXH�GH�
SXLVVDQFH�VWDWLVWLTXH�G��DX�SHWLW� pFKDQWLOORQ�G¶HQIDQWV�
DXWLVWHV��� 

/LPLWHV�HW�SHUVSHFWLYHV 

/HV� SULQFLSDOHV� OLPLWHV� GH� O¶pWXGH� VRQW� OD� WDLOOH� GH�
O¶pFKDQWLOORQ�� OD� UHSUpVHQWDWLYLWp�GX�VSHFWUH�DXWLVWLTXH��
OHV� YDOHXUV� PDQTXDQWHV� DX[� pFKHOOHV� GH�:HFKVOHU� HW�
O¶DQDO\VH� VXSSOpPHQWDLUH� GX� WHVW�� 7RXW� G¶DERUG��
FHUWDLQHV� DQDO\VHV� RQW� XQH� SRUWpH� OLPLWpH� G�� DX� SHWLW�
pFKDQWLOORQ�� 'H� SOXV�� OH� JURXSH� 76$� Q¶HVW� SDV�
UHSUpVHQWDWLI� GH� O¶HQVHPEOH� GX� VSHFWUH� DXWLVWLTXH��
SXLVTXH��SRXU�DVVXUHU�TXH�OHV�SDUWLFLSDQWV�FRPSUHQQHQW�
ELHQ� OD� WkFKH�� XQ� VHXLO� PLQLPXP� GH� FRPSpWHQFHV�
LQWHOOHFWXHOOHV� ILJXUH�SDUPL� OHV� FULWqUHV�G¶LQFOXVLRQ�GH�
OD�SUpVHQWH�pWXGH��0DOJUp�OHV�OLPLWHV�TXH�FHOD�SRXUUDLW�
HQJHQGUHU� VXU� OH� SODQ� GH� OD� WHVWDELOLWp�� LO� VHUDLW�
FHSHQGDQW� SHUWLQHQW� G¶pWXGLHU� OD� TXHVWLRQ� GH� OD�
JpQpUDWLRQ� GH� FDWpJRULHV� DYHF� XQ� SOXV� JUDQG�
pFKDQWLOORQ� G¶HQIDQWV� DXWLVWHV�� UHSUpVHQWDQW� XQH� SOXV�
JUDQGH� pWHQGXH� GH� QLYHDX� LQWHOOHFWXHO�� 8QH� WURLVLqPH�
OLPLWH�HVW�OD�SUpVHQFH�GH�YDOHXUV�PDQTXDQWHV�j�FHUWDLQV�
LQGLFHV�GX�:,6&��SDU�PDQTXH�GH�WHPSV�DYHF�FHUWDLQV�
HQIDQWV��� TXL� D� SX� UpGXLUH� OD� SXLVVDQFH� VWDWLVWLTXH� GH�
QRV�DQDO\VHV�FRUUpODWLRQQHOOHV��&HOD�SRXUUDLW�HQ�SDUWLH�
H[SOLTXHU� SRXUTXRL� FHUWDLQV� UpVXOWDWV� GLYHUJHQW� GH� OD�
OLWWpUDWXUH� H[LVWDQWH�� 3DU� DLOOHXUV�� OH� WHVW� GH�
&DWpJRULVDWLRQ� G¶DQLPDX[� Q¶D� SDV� pWp� LQLWLDOHPHQW�
FRQVWUXLW�SRXU�DQDO\VHU�OHV�FDWpJRULVDWLRQV�SHUFHSWLYHV�
HW�FRQFHSWXHOOHV�HW� OD�GLYLVLRQ�SHUFHSWLYH�FRQFHSWXHOOH�
TXH�QRXV�DYRQV�RSpUDWLRQQDOLVpH�SRXUUDLW�rWUH�GLVFXWpH��
3DU� H[HPSOH�� OD� FDWpJRULH� pOpYDWLRQ� GX� SD\VDJH� SHXW�
VHPEOHU� SHUFHSWLYH� j� OD� EDVH�� PDLV�� FRPSWH� WHQX� GHV�
VWLPXOL� GX� WHVW�� QRXV� DYRQV� MXJp� TX¶HOOH� GHYDLW�
QpFHVVDLUHPHQW� XWLOLVHU� XQH� FDWpJRULVDWLRQ�
FRQFHSWXHOOH��(Q�HIIHW��OD�SHUVSHFWLYH�HW�O¶pOpYDWLRQ�QH�
VRQW� SDV� UHSUpVHQWpHV� GH� OD� PrPH� IDoRQ� VXU� OHV�
GLIIpUHQWHV� FDUWHV�� FHUWDLQHV� PRQWUDQW� XQH� OLJQH�
G¶KRUL]RQ�HW�G¶DXWUHV�QRQ��PDLV� IDLVDQW� WRXW�GH�PrPH�
UpIpUHQFH� j� XQH� pOpYDWLRQ� GX� SD\VDJH�� &HOD� GHPDQGH�
GH� WUDLWHU� O¶pOpYDWLRQ�GH�PDQLqUH� FRQFHSWXHOOH�� IDLVDQW�
HQ�VRUWH�TX¶XQH�DQDO\VH�SHUFHSWLYH�Q¶HVW�SDV�VXIILVDQWH�
SRXU�SDUYHQLU�j�JpQpUHU�FHWWH�FDWpJRULH�� 
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&HWWH� pWXGH� DPpOLRUH� QRWUH� FRPSUpKHQVLRQ� GH� OD�
JpQpUDWLRQ� GH� FDWpJRULHV� FKH]� OHV� HQIDQWV� DXWLVWHV��
/¶DQDO\VH� VXSSOpPHQWDLUH� GX� WHVW� GH� &DWpJRULVDWLRQ�
G¶DQLPDX[� GX� 1(36<-,,�� VXU� OD� EDVH� GH�
UHJURXSHPHQWV� HQ� FDWpJRULHV� VHORQ� GHV� FULWqUHV�
SHUFHSWLIV�RX�FRQFHSWXHOV��HVW� LFL�QRYDWULFH��%LHQ�TXH��
GDQV� OD� SUpVHQWH� pWXGH�� OHV� GHX[� JURXSHV� G¶HQIDQWV�
DLHQW�SULYLOpJLp� OHV� UHJURXSHPHQWV�SHUFHSWLIV��G¶DXWUHV�
pWXGHV�RQW�PRQWUp�TXH�OHV�HQIDQWV�DXWLVWHV�RQW�WHQGDQFH�
j� XWLOLVHU� GDYDQWDJH� OHV� FULWqUHV� SHUFHSWLIV� HW� FRQFUHWV�
ORUV� GH� OD� JpQpUDWLRQ� GH� FDWpJRULHV�� &RPSWH� WHQX� GH�
O¶LPSRUWDQFH� GH� OD� FDWpJRULVDWLRQ� GDQV� OHV�
DSSUHQWLVVDJHV� HW� O¶HQVHPEOH� GX� WUDLWHPHQW� GH�
O¶LQIRUPDWLRQ� HW� FRQVLGpUDQW� TXH� OHV� HQIDQWV� DXWLVWHV�
SDUYLHQQHQW�j�FDWpJRULVHU��PDLV�G¶XQH�PDQLqUH�VRXYHQW�
GLIIpUHQWH�� LO� HVW� SULPRUGLDO�GH�GRFXPHQWHU�GDYDQWDJH�
FHWWH�KDELOHWp�GDQV�OH�76$��,O�VHUDLW�SHUWLQHQW�G¶pWXGLHU�
GDYDQWDJH� OD�JpQpUDWLRQ�GH� FDWpJRULHV�HW� OHV�KDELOHWpV�
GH�FDWpJRULVDWLRQ�GHV�HQIDQWV�DXWLVWHV��SRXU�FRQILUPHU�
OHXU� SURSHQVLRQ� j� WUDLWHU� GDYDQWDJH� OHV� LQIRUPDWLRQV�
SHUFHSWLYHV�� GDQV� OH� EXW� G¶DGDSWHU� OD� SUpVHQWDWLRQ� GX�
PDWpULHO� ORUV� G¶LQWHUYHQWLRQV� HW� GH� PD[LPLVHU� OHXUV�
DSSUHQWLVVDJHV�� 'H� SOXV�� LO� VHUDLW� SHUWLQHQW� GH� VH�
GHPDQGHU� VL� OHV� HQIDQWV� DXWLVWHV� SHXYHQW� UHFRQQDvWUH�
DXWDQW�GH�ERQV�UHJURXSHPHQWV�TXH�OHV�HQIDQWV�W\SLTXHV�
GDQV� OH� FDV� R�� OHV� GLIIpUHQWHV� SRVVLELOLWpV� GH�
UHJURXSHPHQWV�OHXU�VRQW�SUpVHQWpHV��SOXW{W�TXH�GH�OHXU�
GHPDQGHU� GH� OHV� JpQpUHU� SDU� HX[-PrPHV�� &HOD�
FRQVWLWXHUDLW� XQH� DYHQXH� LQWpUHVVDQWH� HQ� LQWHUYHQWLRQ��
/HV�KDELOHWpV�GH�JpQpUDWLRQ�GH� FDWpJRULHV�GHV� HQIDQWV�
DXWLVWHV� VRQW-HOOHV� OLpHV� DX� GpYHORSSHPHQW� GH� OHXUV�
IRQFWLRQV�H[pFXWLYHV�"�6L�WHO�HVW� OH�FDV��HVW-LO�SRVVLEOH�
G¶LQWHUYHQLU� j� FH� VXMHW� "� (Q� FRPSUHQDQW� GDYDQWDJH�
FRPPHQW� FHV� HQIDQWV� FDWpJRULVHQW�� QRXV� SRXUURQV�
WHQWHU� GH� OHXU� RIIULU� GHV� RXWLOV� HW� GHV� PpWKRGHV�
G¶LQWHUYHQWLRQ�SOXV�DGDSWpV�j�OHXUV�EHVRLQV�� 

5pIpUHQFHV 

$NEDU�� 0��� /RRPLV�� 5��� 	� 3DXO�� 5�� �������� 7KH�
LQWHUSOD\� RI� ODQJXDJH� RQ� H[HFXWLYH� IXQFWLRQV� LQ�
FKLOGUHQ�ZLWK�$6'��5HVHDUFK� LQ� $XWLVP� 6SHFWUXP�
'LVRUGHUV�� ��� ���-����� KWWSV���GRL�RUJ���������
M�UDVG������������ 

$OGHUVRQ-'D\��%��	�0F*RQLJOH-&KDOPHUV��0����������
,V�LW�D�ELUG"�,V�LW�D�SODQH"�&DWHJRU\�XVH�LQ�SUREOHP-
VROYLQJ�LQ�FKLOGUHQ�ZLWK�DXWLVP�VSHFWUXP�GLVRUGHUV��
-RXUQDO� RI� $XWLVP� DQG� 'HYHORSPHQWDO� 'LVRUGHUV��
���� ���-����� KWWSV���GRL�RUJ���������V�����-���-
����-�� 

$PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ����������'LDJQRVWLF�
DQG�VWDWLVWLFDO�PDQXDO�RI�PHQWDO�GLVRUGHUV���H�HG����
$UOLQJWRQ��9$��$PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ�� 

%DUEDUR��-��	�'LVVDQD\DNH��&����������'HYHORSPHQWDO�
SURILOHV� RI� LQIDQWV� DQG� WRGGOHUV� ZLWK� $XWLVP�
6SHFWUXP� 'LVRUGHUV� LGHQWLILHG� SURVSHFWLYHO\� LQ� D�
FRPPXQLW\-EDVHG� VHWWLQJ�� -RXUQDO� RI� $XWLVP� DQG�

'HYHORSPHQWDO� 'LVRUGHUV�� ���� ����-������ KWWSV���
GRL�RUJ���������V�����-���-����-]� 

%RWW�� /��� %URFN�� -��� %URFNGRUII�� 1��� %RXFKHU�� -��� 	�
/DPEHUWV�� .�� �������� 3HUFHSWXDO� VLPLODULW\� LQ�
DXWLVP�� 4XDUWHUO\� -RXUQDO� RI� ([SHULPHQWDO�
3V\FKRORJ\����������-������KWWSV���GRL�RUJ�������� 

 ������������������� 
%URRNV�� %�� /��� 6KHUPDQ�� (�� 0�� 6��� 	� 6WUDXVV�� (��

�������� 1(36<-,,�� $� GHYHORSPHQWDO�
QHXURSV\FKRORJLFDO� DVVHVVPHQW� ��H� HG���� &KLOG�
1HXURSV\FKRORJ\�� $� -RXUQDO� RQ� 1RUPDO� DQG�
$EQRUPDO� 'HYHORSPHQW� LQ� &KLOGKRRG� DQG�
$GROHVFHQFH��������-�����KWWSV���GRL�RUJ���������� 

 ����������������� 
&DURQ��0���0RWWURQ�� /��� %HUWKLDXPH�� &��� 	�'DZVRQ��

0�� ��������&RJQLWLYH�PHFKDQLVPV�� VSHFLILFLW\� DQG�
QHXUDO� XQGHUSLQQLQJV� RI� YLVXRVSDWLDO� SHDNV� LQ�
DXWLVP��%UDLQ�����������-������KWWSV���GRL�RUJ�����
 ����EUDLQ�DZO���� 

&RXUFKHVQH��9���1DGHU��$��0���*LUDUG��'���%RXFKDUG��
9��� 'DQLV�� e��� 	� 6RXOLqUHV�� ,�� �������� /H� SURILO�
FRJQLWLI�DX�VHUYLFH�GHV�DSSUHQWLVVDJHVௗ��RSWLPLVHU�OH�
SRWHQWLHO� GHV� HQIDQWV� VXU� OH� VSHFWUH� GH� O¶DXWLVPH��
5HYXH� 4XpEpFRLVH� GH� 3V\FKRORJLH�� ���� ���-�����
KWWSV���GRL�RUJ�����������������DU� 

&UDLJ�� )��� 0DUJDUL�� )��� /HJURWWDJOLH�� $�� 5��� 3DOXPEL��
5��� GH� *LDPEDWWLVWD�� &��� 	�0DUJDUL�� /�� �������� $�
UHYLHZ� RI� H[HFXWLYH� IXQFWLRQ� GHILFLWV� LQ� DXWLVP�
VSHFWUXP� GLVRUGHU� DQG� DWWHQWLRQ-GHILFLW�
K\SHUDFWLYLW\� GLVRUGHU�� 1HXURSV\FKLDWULF� 'LVHDVH�
DQG�7UHDWPHQW����������-������KWWSV���GRL�RUJ�����
 ����1'7�6������� 

'HPHWULRX��(���/DPSLW��$���4XLQWDQD��'���1DLVPLWK��6���
6RQJ��<���3\H��-���������*XDVWHOOD��$����������$XWLVP�
VSHFWUXP� GLVRUGHUV�� $� PHWD-DQDO\VLV� RI� H[HFXWLYH�
IXQFWLRQ��0ROHFXODU�3V\FKLDWU\����� �-���KWWSV���GRL�
 RUJ���������PS��������� 

*HQWQHU�� '�� �������� 0HWDSKRU� DV� VWUXFWXUH� PDSSLQJ��
7KH�UHODWLRQDO�VKLIW��&KLOG�'HYHORSPHQW��������-����
KWWSV���GRL�RUJ������������������ 

+DSSp�� )�� 	� )ULWK�� 8�� �������� 7KH� ZHDN� FRKHUHQFH�
DFFRXQW�� 'HWDLO-IRFXVHG� FRJQLWLYH� VW\OH� LQ� DXWLVP�
VSHFWUXP� GLVRUGHUV�� -RXUQDO� RI� $XWLVP� DQG�
'HYHORSPHQWDO�'LVRUGHUV�������-����KWWSV���GRL�RUJ�
 ��������V�����-���-����-�� 

+LOO�� (�� /�� �������� ([HFXWLYH� G\VIXQFWLRQ� LQ� DXWLVP��
7UHQGV� LQ� &RJQLWLYH� 6FLHQFHV�� ��� ��-���� KWWSV���
GRL�RUJ���������M�WLFV������������� 

,%0�&RUS����������,%0�6366�6WDWLVWLFV��9HUVLRQ�������
$UPRQN��1<��,%0�&RUS� 

.OLQJHU��/��*��	�'DZVRQ��*�� ��������$�IUHVK�ORRN�DW�
FDWHJRUL]DWLRQ� DELOLWLHV� LQ� SHUVRQV� ZLWK� DXWLVP��
'DQV�(��6FKRSOHU�	�*�%�0HVLERY��GLU����/HDUQLQJ�
DQG�FRJQLWLRQ�LQ�DXWLVP��SS�����-������1HZ�<RUN��
1<��3OHQXP�3UHVV� 

.OLQJHU�� /�� *�� 	� 'DZVRQ�� *�� �������� 3URWRW\SH�
IRUPDWLRQ� LQ� DXWLVP�� 'HYHORSPHQW� DQG�
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3V\FKRSDWKRORJ\������ ���-����� KWWSV���GRL�RUJ�����
 ����6����������������� 

.RUNPDQ��0���.LUN��8���	�.HPS��6�� ��������1(36<-
,,�� $� GHYHORSPHQWDO� QHXURSV\FKRORJLFDO��
DVVHVVPHQW�� 6DQ� $QWRQLR�� 7;�� 7KH� 3V\FKRORJLFDO�
&RUSRUDWLRQ�� 

/RUG�� &��� 5LVL�� 6��� /DPEUHFKW�� /��� &RRN�� (�� +���
/HYHQWKDO�� %�� /��� 'LODYRUH�� 3�� &��� �� �� �� 5XWWHU��0��
�������� 7KH� $XWLVP� 'LDJQRVWLF� 2EVHUYDWLRQ�
6FKHGXOH-*HQHULF�� $� VWDQGDUG� PHDVXUH� RI� VRFLDO�
DQG� FRPPXQLFDWLRQ� GHILFLWV� DVVRFLDWHG� ZLWK� WKH�
VSHFWUXP� RI� DXWLVP�� -RXUQDO� RI� $XWLVP� DQG�
'HYHORSPHQWDO� 'LVRUGHUV�� ���� ���-����� KWWSV���
GRL�RUJ���������$��������������� 

/RUG��&���5XWWHU��0���	�/H�&RXWHXU��$����������$XWLVP�
'LDJQRVWLF�,QWHUYLHZ-UHYLVHG��$�UHYLVHG�YHUVLRQ�RI�
D�GLDJQRVWLF�LQWHUYLHZ�IRU�FDUHJLYHUV�RI�LQGLYLGXDOV�
ZLWK� SRVVLEOH� SHUYDVLYH� GHYHORSPHQWDO� GLVRUGHUV��
-RXUQDO� RI� $XWLVP� DQG� 'HYHORSPHQWDO� 'LVRUGHUV��
�������-�����KWWSV���GRL�RUJ���������%)��������� 

0ROHVZRUWK��&��-���%RZOHU��'��0���	�+DPSWRQ��-��$��
��������:KHQ� SURWRW\SHV� DUH� QRW� EHVW�� -XGJPHQWV�
PDGH� E\� FKLOGUHQ� ZLWK� DXWLVP�� -RXUQDO� RI� $XWLVP�
DQG� 'HYHORSPHQWDO� 'LVRUGHUV�� ���� ����-������
KWWSV���GRL�RUJ���������V�����-���-����-�� 

0RWWURQ�� /�� 	� 'DZVRQ�� 0�� �������� 7KH� DXWLVWLF�
VSHFWUXP�� +DQGERRN� RI� &OLQLFDO� 1HXURORJ\�� �����
���-�����KWWSV���GRL�RUJ���������%���-�-���-���� 

 �-�������-�� 
0RWWURQ��/���'DZVRQ��0���6RXOLqUHV��,���+XEHUW��%���	�

%XUDFN��-����������(QKDQFHG�SHUFHSWXDO�IXQFWLRQLQJ�
LQ� DXWLVP�� $Q� XSGDWH�� DQG� HLJKW� SULQFLSOHV� RI�
DXWLVWLF� SHUFHSWLRQ�� -RXUQDO� RI� $XWLVP� DQG�
'HYHORSPHQWDO� 'LVRUGHUV�� ���� ��-���� KWWSV���
GRL�RUJ���������V�����-���-����-�� 

1DGHU�� $��� -HOHQLF�� 3��� 	� 6RXOLqUHV�� ,�� ��������
'LVFUHSDQF\� EHWZHHQ� :,6&-,,,� DQG� :,6&-,9�
FRJQLWLYH�SURILOH� LQ�DXWLVP�VSHFWUXP��:KDW�GRHV�LW�
UHYHDO�DERXW�DXWLVWLF�FRJQLWLRQ"�3/R6�21(�������-
����KWWSV���GRL�RUJ���������MRXUQDO�SRQH��������� 

1DU]LVL��$���0XUDWRUL��)���&DOGHURQL��6���)DEEUR��)���	�
8UJHVL�� &�� �������� 1HXURSV\FKRORJLFDO� SURILOH� LQ�
KLJK� IXQFWLRQLQJ� DXWLVP� VSHFWUXP� GLVRUGHUV��
-RXUQDO� RI� $XWLVP� DQG� 'HYHORSPHQWDO� 'LVRUGHUV��
���� ����-������ KWWSV���GRL�RUJ���������V�����-
���-����-�� 

3LHUFH�� .��� &RQDQW�� '��� +D]LQ�� 5��� 6WRQHU�� 5��� 	�
'HVPRQG�� -�� �������� 3UHIHUHQFH� IRU� JHRPHWULF�
SDWWHUQV� HDUO\� LQ� OLIH� DV� D� ULVN� IDFWRU� IRU� DXWLVP��
$UFKLYHV� RI� *HQHUDO� 3V\FKLDWU\�� ���� ���-�����
KWWSV���GRL�RUJ���������DUFKJHQSV\FKLDWU\�������� 

 �� 
3ODLVWHG��.����������5HGXFHG�JHQHUDOL]DWLRQ�LQ�DXWLVP��

$Q� DOWHUQDWLYH� WR�ZHDN� FHQWUDO� FRKHUHQFH��'DQV -��
$�� %XUDFN�� 7�� &KDUPDQ�� 1�� <LUPL\D�� 	� 3�� 5��
=HOD]R� �GLU���� 7KH� GHYHORSPHQW� RI� DXWLVP��

3HUVSHFWLYHV� IURP� WKHRULHV� DQG� UHVHDUFK� �SS����-
������0DKZDK��1-��/DZUHQFH�(UOEDXP�� 

3ODLVWHG�� .��� 2¶5LRUGDQ�� 0��� 	� %DURQ-&RKHQ�� 6��
�������� (QKDQFHG� YLVXDO� VHDUFK� IRU� D� FRQMXQFWLYH�
WDUJHW�LQ�DXWLVP��$�UHVHDUFK�QRWH��-RXUQDO�RI�&KLOG�
3V\FKRORJ\�DQG�3V\FKLDWU\��DQG�$OOLHG�'LVFLSOLQHV��
�������-�����KWWSV���GRL�RUJ�������������-������� 

 ���� 
5RSDU��'��	�3HHEOHV��'����������6RUWLQJ�SUHIHUHQFH�LQ�

FKLOGUHQ� ZLWK� DXWLVP�� 7KH� GRPLQDQFH� RI� FRQFUHWH�
IHDWXUHV�� -RXUQDO� RI� $XWLVP� DQG� 'HYHORSPHQWDO�
'LVRUGHUV�� ���� ���-����� KWWSV���GRL�RUJ���������
V�����-���-����-�� 

5RVFK�� (�� �������� 3ULQFLSOHV� RI� &DWHJRUL]DWLRQ��'DQV�
(�� 5RVFK� 	� %�� %�� /OR\G� �GLU���� &RJQLWLRQ� DQG�
&DWHJRUL]DWLRQ� �SS�� ��-����� +LOOVGDOH�� 1�-���
/DZUHQFH�(UOEDXP� 

6KDK�� $�� 	� )ULWK�� 8�� �������� :K\� GR� DXWLVWLF�
LQGLYLGXDOV�VKRZ�VXSHULRU�SHURUPDQFH�RQ�WKH�EORFN�
GHVLJQ� WDVN"� -RXUQDO� RI� &KLOG� 3V\FKRORJ\� DQG�
3V\FKLDWU\����������-������KWWSV���GRL�RUJ���������
M�����-����������WE������[� 

6KXOPDQ�� &��� <LUPL\D�� 1��� 	� *UHHQEDXP�� &�� :��
�������� )URP� FDWHJRUL]DWLRQ� WR� FODVVLILFDWLRQ�� $�
FRPSDULVRQ�DPRQJ�LQGLYLGXDOV�ZLWK�DXWLVP��PHQWDO�
UHWDUGDWLRQ�� DQG� QRUPDO� GHYHORSPHQW�� -RXUQDO� RI�
$EQRUPDO� 3V\FKRORJ\�� ����� ���-����� KWWSV���
GRL�RUJ�������������-���;����������� 

6RXOLqUHV�� ,���0RWWURQ��/���*LJXqUH��*���	�/DURFKHOOH��
6�� �������� &DWHJRU\� LQGXFWLRQ� LQ� DXWLVP�� 6ORZHU��
SHUKDSV�GLIIHUHQW��EXW�FHUWDLQO\�SRVVLEOH��4XDUWHUO\�
-RXUQDO�RI�([SHULPHQWDO�3V\FKRORJ\���������-�����
KWWSV���GRL�RUJ����������������������������� 

:HFKVOHU��'�� ��������:HFKVOHU� ,QWHOOLJHQFH� 6FDOH� IRU�
&KLOGUHQ� :,6&-,9� ��H� HG���� 7RURQWR�� &DQDGD��
+DUFRXUW�$VVHVVPHQW�� 

���� 
 

5HoX�OH��HU�IpYULHU����� 
5pYLVLRQ�UHoXH�OH����MXLOOHW����� 

$FFHSWp�OH����MXLOOHW������Ŷ 



1HXURSV\FKRORJLH�&OLQLTXH�HW�$SSOLTXpH KWWSV���GRL�RUJ����������M�QFDFQ��������� 
$SSOLHG�DQG�&OLQLFDO�1HXURSV\FKRORJ\ 
9ROXPH����$XWRPQH�)DOO����� 

 

([HFXWLYH�)XQFWLRQV�LQ�5HODWLRQ�WR�,PSXOVLYLW\�)ROORZLQJ�
7UDXPDWLF�%UDLQ�,QMXU\ 

 
$QGUHD�.RFND������-HDQ�*DJQRQ������ 

�'pSDUWHPHQW�GH�SV\FKRORJLH��8QLYHUVLWp�GH�0RQWUpDO 
�&HQWUH�GH�UHFKHUFKH�LQWHUGLVFLSOLQDLUH�HQ�UpDGDSWDWLRQ�GX�0RQWUpDO�PpWURSROLWDLQ��&5,5� 

�&HQWUH�GH�UHFKHUFKH�HQ�QHXURSV\FKRORJLH�HW�FRJQLWLRQ��&(51(&� 
 

,PSXOVLYLW\� LV� D� FRPPRQ� DQG� GHELOLWDWLQJ� VHTXHOD� IROORZLQJ� WUDXPDWLF� EUDLQ� LQMXU\� �7%,�� DQG� VKRXOG� EH�
DVVHVVHG� GXULQJ� WKH� UHKDELOLWDWLRQ� SURFHVV�� ,W� LV� QRZ� DFFHSWHG� WKDW� LPSXOVLYLW\� LV� D� PXOWLGLPHQVLRQDO�
FRQVWUXFW� DQG� VXFK� D� GLVWLQFWLRQ� PD\� KHOS� LQ� XQGHUVWDQGLQJ� WKH� PHFKDQLVPV� XQGHUO\LQJ� LPSXOVLYLW\� DQG�
IDFLOLWDWH�DVVHVVPHQW��7KH�JRDO�RI� WKLV�VWXG\� LV� WR�H[DPLQH� WKH� OLQN�EHWZHHQ� LPSXOVLYH�EHKDYLRUV�DQG� WKHLU�
XQGHUO\LQJ�PHFKDQLVPV�LQ�D�7%,�VDPSOH��7ZHQW\-ILYH�7%,�SDWLHQWV�DQG�WZHQW\-IRXU�PDWFKHG�FRQWUROV�ZHUH�
DGPLQLVWHUHG� SHUIRUPDQFH� WDVNV� PHDVXULQJ� SUHSRWHQW� UHVSRQVH� LQKLELWLRQ�� UHVLVWDQFH� WR� SURDFWLYH�
LQWHUIHUHQFH��DQG�GHFLVLRQ-PDNLQJ��*URXS�FRPSDULVRQV�VKRZ�ZHDNHU�SHUIRUPDQFH�RQ�PHDVXUHV�RI�LQKLELWLRQ�
DQG�GHFLVLRQ-PDNLQJ�E\�WKH�7%,�SDUWLFLSDQWV��)LQDOO\��SHUIRUPDQFH�RQ�WKH�0RGLILHG�6L[�(OHPHQWV�7DVN�ZDV�
DVVRFLDWHG�ZLWK� LPSXOVLYH� EHKDYLRUV� LQ� HYHU\GD\� OLIH� DV� REVHUYHG� E\� WUHDWLQJ� FOLQLFLDQV�� 7KLV� VWXG\� VKHGV�
OLJKW�RQ�WKH�DVVRFLDWLRQV�EHWZHHQ�H[HFXWLYH�IXQFWLRQV�DQG�LPSXOVLYLW\�LQ�DQ�DFXWH�UHKDELOLWDWLRQ�VHWWLQJ� 

.H\ZRUGV��WUDXPDWLF�EUDLQ�LQMXU\��LPSXOVLYLW\��LQKLELWLRQ��GHFLVLRQ-PDNLQJ��SHUIRUPDQFH�WDVN 

/¶LPSXOVLYLWp�HVW�XQH�VpTXHOOH�IUpTXHQWH�HW�KDQGLFDSDQWH�TXL�PpULWH�XQH�pYDOXDWLRQ�VXLWH�j�XQ�WUDXPDWLVPH�
FUDQLR-FpUpEUDO� �7&&��� ,O� HVW�PDLQWHQDQW� UHFRQQX�TXH� O¶LPSXOVLYLWp� HVW� XQ� FRQVWUXLW�PXOWLGLPHQVLRQQHO�� FH���
TXL�IDFLOLWH�OD�FRPSUpKHQVLRQ�GH�VHV�PpFDQLVPHV�VRXV-MDFHQWV�HW�VRQ�pYDOXDWLRQ��/¶REMHFWLI�GH�FHWWH�pWXGH�HVW�
G¶REVHUYHU�OHV�OLHQV�HQWUH�OHV�FRPSRUWHPHQWV�LPSXOVLIV�HW�OHV�PpFDQLVPHV�VRXV-MDFHQWV�DXSUqV�GH�SHUVRQQHV�
D\DQW� VXEL� XQ� 7&&� HQ� UpDGDSWDWLRQ�� 9LQJW-FLQT� SDUWLFLSDQWV� 7&&� HW� YLQJW-TXDWUH� SDUWLFLSDQWV� FRQWU{OHV�
DSSDULpV� RQW� FRPSOpWp�GHV� WkFKHV�YLVDQW� j� pYDOXHU� O¶LQKLELWLRQ�GH� OD� UpSRQVH�SUpGRPLQDQWH�� OD� UpVLVWDQFH� j�
O¶LQWHUIpUHQFH�SURDFWLYH�HW�OD�SULVH�GH�GpFLVLRQ�� 'HV�FRPSDUDLVRQV�GH�JURXSHV�LQGLTXHQW�XQH�SHUIRUPDQFH�
PRLQGUH� FKH]� OHV� 7&&� DX[� WkFKHV� G¶LQKLELWLRQ� HW� GH� SULVH� GH� GpFLVLRQ�� /D� SHUIRUPDQFH� DX� 0RGLILHG� 6L[�
(OHPHQWV�7DVN� HVW� DVVRFLpH�DX[� FRPSRUWHPHQWV� LPSXOVLIV�GDQV� OD�YLH�TXRWLGLHQQH� WHOV�TX¶REVHUYpV�SDU� OHV�
FOLQLFLHQV�� &HWWH� pWXGH� SHUPHW� G¶pFODLUHU� OHV� OLHQV� HQWUH� O¶LPSXOVLYLWp� HW� OHV� IRQFWLRQV� H[pFXWLYHV� GDQV� XQ�
FRQWH[WH�GH�UpDGDSWDWLRQ�DLJ�H� 

0RWV�FOpV���WUDXPDWLVPH�FUDQLR-FpUpEUDO��LPSXOVLYLWp��LQKLELWLRQ��SULVH�GH�GpFLVLRQ��WkFKH�GH�SHUIRUPDQFH 

 �,PSXOVLYLW\�LV�D�FRPPRQ��DQG�GHELOLWDWLQJ�VHTXHOD�
IROORZLQJ� WUDXPDWLF� EUDLQ� LQMXU\� �7%,�� ZKLFK� KDV�
LPSRUWDQW�FRQVHTXHQFHV�RQ�WKH�SDWLHQWV¶�UHKDELOLWDWLRQ�
SURFHVV�� VRFLDO� UHLQWHJUDWLRQ�� DQG� VDIHW\� �9RWUXED� HW�
DO��� ������� ,QGHHG�� LPSXOVLYH� SRVW-7%,� SDWLHQWV� DUH�
PRUH�OLNHO\�WR�GLVSOD\�DJJUHVVLYH��*UHYH�HW�DO���������
RU� VRFLDOO\� LQDSSURSULDWH� �0F'RQDOG�� )ODQDJDQ��
5ROOLQV�� 	� .LQFK�� ������ EHKDYLRUV�� 7KH\� DUH� DOVR�
PRUH� DW� ULVN� RI� DFFLGHQWV� �5DSSRUW��+DQNV��0LOOLV��	�
'HVKSDQGH�� ������� ,W� LV� WKHUHIRUH� JHQHUDOO\� DFFHSWHG�
WKDW� WKH� SUHVHQFH� DQG� WKH� PDJQLWXGH� RI� LPSXOVLYLW\�
GHVHUYH� WR� EH� DVVHVVHG� GXULQJ� WKH� UHKDELOLWDWLRQ�
SURFHVV� 

 

7KUHH� GLIIHUHQW� PHWKRGV� FDQ� EH� XVHG� WR� DVVHVV�
LPSXOVLYLW\�� TXHVWLRQQDLUHV�� SHUIRUPDQFH� WDVNV�� DQG�
UDWLQJ� VFDOHV�� 4XHVWLRQQDLUHV� DOORZ� D� VXEMHFWLYH�
DVVHVVPHQW� RI� LPSXOVLYLW\� LQ� PXOWLSOH� VLWXDWLRQV� EXW�
DUH�YXOQHUDEOH� WR� UHFDOO�ELDVHV��3HUIRUPDQFH� WDVNV�DUH�
JHQHUDOO\� PRUH� REMHFWLYH� DQG� DOORZ� WR� PHDVXUH� WKH�
XQGHUO\LQJ�PHFKDQLVPV�RI�LPSXOVLYLW\��+RZHYHU��WKH\�
JHQHUDOO\�ODFN�VSHFLILFLW\�DQG�HFRORJLFDO�YDOLGLW\�VLQFH�
WKH\� UDUHO\� WDNH� LQWR� DFFRXQW� WKH� XQSUHGLFWDELOLW\� RI�
HYHU\GD\�OLIH��&\GHUV�	�&RVNXQSLQDU���������)LQDOO\��
UDWLQJ� VFDOHV� DUH� HFRORJLFDOO\� YDOLG� VLQFH� WKH\� DUH�
EDVHG� RQ� REVHUYDWLRQV� RI� DFWXDO� EHKDYLRUV� EXW� DUH�
FRVWO\� DQG� LPSRVVLEOH� WR� DGDSW� WR� D� GLYHUVLW\� RI�
VLWXDWLRQV� 

,Q� 7%,� SDWLHQWV�� DGGLWLRQDO� VKRUWFRPLQJV� FDQ� EH�
QRWHG� IRU� WKH� PHWKRGV� GHVFULEHG�� 6WXGLHV� KDYH�
GHPRQVWUDWHG�WKDW�WKHVH�SDWLHQWV�DUH�RIWHQ�QRW�DZDUH�RI�
WKHLU� GLIILFXOWLHV� �%HFKDUD� 	� 9DQ� GHU� /LQGHQ�� ������
DQG� FRQVHTXHQWO\�� LPSXOVLYH� EHKDYLRUV� FDQ� EH�
XQGHUUHSRUWHG� LQ� TXHVWLRQQDLUHV�� $V� IRU� LQIRUPDQW-

&RUUHVSRQGHQFH�UHJDUGLQJ�WKLV�DUWLFOH�VKRXOG�EH�DGGUHVVHG�WR���/D�
FRUUHVSRQGDQFH� FRQFHUQDQW� FHW� DUWLFOH� GHYUDLW� rWUH� DGUHVVpH� j� ���
$QGUHD�.RFND��'pSDUWHPHQW�GH�SV\FKRORJLH��8QLYHUVLWp�GH�0RQW�
UpDO� 
7HO�����-���-���-������H[W������� 
)D[����-���-���-������ 
(-PDLO� DQGUHD�NRFND#XPRQWUHDO�FD 
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UDWHG� TXHVWLRQQDLUHV�� WKH\� PXVW� EH� FRPSOHWHG� E\�
VRPHRQH� FORVH� HQRXJK� WR� EH� DEOH� WR� REVHUYH� WKH�
SDWLHQW¶V� LPSXOVLYLW\��ZKLFK� FDQ�EH� D�FKDOOHQJH� LQ� DQ�
LQSDWLHQW� UHKDELOLWDWLRQ� VHWWLQJ�� $V� IRU� SHUIRUPDQFH�
WDVNV��DV�PHQWLRQHG�HDUOLHU��WKH\�DOORZ�WKH�DVVHVVPHQW�
RI�XQGHUO\LQJ�PHFKDQLVPV��+RZHYHU��DV�RI�\HW�� WKRVH�
KDYH�QRW�EHHQ�LGHQWLILHG�LQ�WKH�7%,�SRSXODWLRQ� 

�7KH� JRDO� RI� WKH� FXUUHQW� VWXG\� LV� WR� PHDVXUH�
GLIIHUHQW� H[HFXWLYH� IXQFWLRQV� LQ� D� SRVW-7%,� VDPSOH�
XVLQJ�SHUIRUPDQFH�WDVNV�DQG�VHH�KRZ�WKHVH�DUH�UHODWHG�
WR�LPSXOVLYH�EHKDYLRUV��,Q�RWKHU�ZRUGV��WKLV�VWXG\�DLPV�
WR� WHVW� VRPH� XQGHUO\LQJ� PHFKDQLVPV� LQ� UHODWLRQ� WR�
LPSXOVLYLW\�EDVHG�RQ�D�WKHRUHWLFDO�PRGHO� 

9RWUXED�HW� DO�¶V� ������� VWXG\�DVVHVVHG� LPSXOVLYLW\�
XVLQJ� D� PXOWL-PRGDO� DSSURDFK� DQG� FRPSDUHG� WKHVH�
PHDVXUHV� ZLWK� LQ� YLYR� REVHUYDWLRQV�� DOORZLQJ� IRU� DQ�
HFRORJLFDO� HYDOXDWLRQ� RI� LPSXOVLYLW\� DQG� GLIIHUHQW�
PHDVXUHV�� 7KHLU� ILQGLQJV� LGHQWLILHG� WKH� 7UDLO-0DNLQJ�
7HVW�DV�D�VHQVLWLYH��EXW�QRW�VSHFLILF��PHDVXUH�WR�PRWRU�
LPSXOVLYLW\�� +RZHYHU�� WKH� DXWKRUV� FKRVH� WKH�
SHUIRUPDQFH� WDVNV� RQ� WKH� EDVLV� RI� IUHTXHQF\��
FRQVHTXHQWO\��QR�PRGHO�RI�LPSXOVLYLW\�ZDV�XVHG�LQ�WKH�
VHOHFWLRQ� RI� WKH� PHDVXUHV� DGPLQLVWHUHG� WR� WKH�
SDUWLFLSDQWV��:H�ZRQGHU� LI� WKH� VHOHFWLRQ� RI�PHDVXUHV�
EDVHG� RQ� D� WKHRUHWLFDO� RULHQWDWLRQ� DQG� XQGHUO\LQJ�
PHFKDQLVPV� FRXOG� VWUHQJWKHQ� WKH� OLQNV� EHWZHHQ�
GLIIHUHQW�PHDQV�RI�DVVHVVPHQW�RI�LPSXOVLYLW\� 

:KHQ�LW�FRPHV� WR�D� WKHRUHWLFDO� UDWLRQDOH��D� UHYLHZ�
RI� WKH� FXUUHQW� SRVW-7%,� LPSXOVLYLW\� OLWHUDWXUH� �.RFND�
	� *DJQRQ�� ������ VKRZHG� WKDW� GHILQLWLRQV� YDU\�
VLJQLILFDQWO\� IURP� RQH� VWXG\� WR� DQRWKHU�� VRPH�
GHILQLWLRQV� DUH� QDUURZ� �H�J��� FKRRVLQJ� VPDOOHU�
LPPHGLDWH� JUDWLILFDWLRQ� LQVWHDG� RI� ODUJHU� GHOD\HG�
UHLQIRUFHUV��ZKLFK� LV� DQ� REVHUYDEOH� EHKDYLRUDO� DVSHFW�
RI�LPSXOVLYLW\��DQG�VRPH�DUH�EURDGHU��HQFRPSDVVLQJ�D�
PXOWLWXGH�RI�GLPHQVLRQV�DQG�EHKDYLRUV���,Q�WKH�FXUUHQW�
VWXG\�� LPSXOVLYLW\� LV� FRQVLGHUHG� WR� EH� D� PXOWL-
GLPHQVLRQDO� FRQVWUXFW�� 6XFK� D� FRQFHSWXDOL]DWLRQ� KDV�
JDLQHG�D� VLJQLILFDQW� DPRXQW�RI� VXSSRUW� LQ� WKH� FXUUHQW�
OLWHUDWXUH�� ,QGHHG�� LW� LV� QRZ� JHQHUDOO\� DFFHSWHG� WKDW�
LPSXOVLYLW\� LV� D� PXOWLIDFHWHG� FRQVWUXFW� DQG� VXFK� D�
GLVWLQFWLRQ�PD\�KHOS�LQ�XQGHUVWDQGLQJ�WKHLU�XQGHUO\LQJ�
PHFKDQLVPV�DQG�VSHFLILF�GLPHQVLRQV� 

2EVHUYLQJ� WKDW�SDWLHQWV�ZLWK�GLIIHUHQW� OHVLRQV��L�H���
GDPDJH� WR� GLIIHUHQW� DUHDV� RI� WKH� IURQWDO� OREH�� KDG�
GLIIHUHQW�QHXURSV\FKRORJLFDO�GLIILFXOWLHV��%HFKDUD�DQG�
9DQ� GHU� /LQGHQ� ������� LGHQWLILHG� WKUHH� GLIIHUHQW�
XQGHUO\LQJ� PHFKDQLVPV� WKDW� FRPH� LQWR� SOD\� LQ�
GHFLVLRQ-PDNLQJ� DQG� LPSXOVH� FRQWURO�� 7KH� ILUVW�
PHFKDQLVP��SUHSRWHQW�UHVSRQVH�LQKLELWLRQ��UHIHUV�WR�WKH�
DELOLW\� WR� YROXQWDULO\� VXSSUHVV� WKH� GRPLQDQW� UHVSRQVH�
DQG�DSSHDUV�WR�EH�OLQNHG�WR�WKH�PRUH�SRVWHULRU�DUHD�RI�
WKH� YHQWURPHGLDO� SUHIURQWDO� FRUWH[�� 7KH� VHFRQG�
PHFKDQLVP�LV� UHVLVWDQFH� WR�SURDFWLYH� LQWHUIHUHQFH�DQG�
LW� UHIHUV� WR� WKH� DELOLW\� WR� UHVLVW� WKH� LQWUXVLRQ� RI�

LQIRUPDWLRQ� WKDW� LV�QR� ORQJHU� UHOHYDQW� LQ� WKH�ZRUNLQJ�
PHPRU\�� 7KLV� PHFKDQLVP� VHHPV� WR� EH� OLQNHG� WR� WKH�
ODWHUDO� RUELWRIURQWDO� DQG� GRUVRODWHUDO� UHJLRQV� RI� WKH�
SUHIURQWDO� FRUWH[�� 7KH� WKLUG� PHFKDQLVP� LV� GHFLVLRQ-
PDNLQJ� DQG� LW� UHIHUV� WR� WKH� DELOLW\� WR�PDNH� D� FKRLFH�
DIWHU�FRQVLGHULQJ�WKH�FRQVHTXHQFHV�RI�WKDW�FKRLFH��7KLV�
PHFKDQLVP� DSSHDUV� WR� EH� OLQNHG� WR� WKH� YHQWURPHGLDO�
SUHIURQWDO�FRUWH[��(DFK�PHFKDQLVP�FDQ�EH�WHVWHG�ZLWK�
GLIIHUHQW�SHUIRUPDQFH�WDVNV��DQG�WKH�DXWKRUV�VXJJHVWHG�
OLQNV� EHWZHHQ� WKHP� DQG� WKH� XUJHQF\�� SHUVHYHUDQFH��
DQG� SUHPHGLWDWLRQ� GLPHQVLRQV� RI� WKH� 8336� PRGHO��
UHVSHFWLYHO\� 

7KH� 8336� PRGHO� �:KLWHVLGH� 	� /\QDP�� ������ LV�
JDLQLQJ� D� VLJQLILFDQW� DPRXQW� RI� VXSSRUW� LQ� WKH�
OLWHUDWXUH�RQ�LPSXOVLYLW\�DQG�LV�VORZO\�PDNLQJ�LWV�ZD\�
LQWR� WKH�SRVW-7%,� OLWHUDWXUH�DV�ZHOO��$FFRUGLQJ� WR�WKLV�
PRGHO�� WKHUH� DUH� IRXU� GLVWLQFW� GLPHQVLRQV� WR�
LPSXOVLYLW\�� XUJHQF\�� ODFN� RI� SHUVHYHUDQFH�� ODFN� RI�
SUHPHGLWDWLRQ�� DQG� VHQVDWLRQ-VHHNLQJ�� 8UJHQF\� UHIHUV�
WR� WKH� WHQGHQF\� WR� HQJDJH� LQ� LPSXOVLYH� EHKDYLRUV� LQ�
HPRWLRQDO� FLUFXPVWDQFHV�� 3HUVHYHUDQFH� UHIHUV� WR� WKH�
WHQGHQF\�WR�UHPDLQ�IRFXVHG�DQG�WKH�DELOLW\�WR�FRPSOHWH�
D� WDVN� WKDW� PD\� EH� FRQVLGHUHG� ERULQJ� RU� GLIILFXOW��
3UHPHGLWDWLRQ� UHIHUV� WR� WKH� WHQGHQF\� WR� WKLQN� DQG�
UHIOHFW� RQ� WKH� FRQVHTXHQFHV� RI� DQ� DFWLRQ� EHIRUH�
FDUU\LQJ� LW� RXW�� 6HQVDWLRQ-VHHNLQJ� UHIHUV� WR� DQ�
RSHQQHVV� WR� WU\LQJ�QHZ� WKLQJV� WKDW�PD\� �RU�PD\�QRW��
EH� GDQJHURXV� DQG� WR� WKH� WHQGHQF\� WR� HQMR\� DFWLYLWLHV�
WKDW�DUH�H[FLWLQJ��6PLWK��&\GHUV��$QQXV��6SLOODQH��DQG�
0F&DUWK\��������VXSSRUWHG�WKH�YDOLGLW\�DQG�XWLOLW\�RI�
XVLQJ� WKHVH� IRXU� GLPHQVLRQV� DQG� GHPRQVWUDWHG� WKDW�
WKH\� FDQ� QRW� RQO\� EH� GLVWLQJXLVKHG� EXW� FDQ� DOVR� KHOS�
FODULI\�GLIIHUHQW�DVSHFWV�RI�ULVN\�EHKDYLRUV��:KLWHVLGH��
/\QDP�� 0LOOHU�� DQG� 5H\QROGV� ������� DOVR�
GHPRQVWUDWHG� WKH� YDOLGLW\� RI� WKLV� PRGHO� E\� VKRZLQJ�
WKDW� LW� FRXOG� GLIIHUHQWLDWH� FOLQLFDO� JURXSV� �LQGLYLGXDOV�
ZLWK� ERUGHUOLQH� SHUVRQDOLW\� GLVRUGHUV�� SDWKRORJLFDO�
JDPEOHUV�� DQG� LQGLYLGXDOV� ZLWK� DOFRKRO� DEXVH�
SUREOHPV��IURP�FRQWUROV�ZLWK�XUJHQF\�EHLQJ�WKH�PRVW�
VWURQJO\� DVVRFLDWHG� ZLWK� SV\FKRSDWKRORJ\�� $V� IRU�
LQGLYLGXDOV� ZKR� KDYH� VXIIHUHG� D� 7%,�� 5RFKDW�� %HQL���
$QQRQL��9XDGHQV��DQG�9DQ�GHU�/LQGHQ��������QRW�RQO\�
VKRZHG� WKDW� WKH� PXOWLIDFHWHG� QDWXUH� RI� LPSXOVLYLW\�
DOVR� DSSOLHV� WR� WKLV� SRSXODWLRQ�� EXW� DOVR� VKRZHG� DQ�
LQFUHDVH�LQ�XUJHQF\��D�ODFN�RI�SHUVHYHUDQFH��DQG�D�ODFN�
RI�SUHPHGLWDWLRQ�SRVW-7%,� 

'LIIHUHQW�DXWKRUV�WHVWHG�DQG�VXSSRUWHG�%HFKDUD�DQG�
9DQ� GHU� /LQGHQ¶V� ������� K\SRWKHVHV� DPRQJVW� QRQ-
FOLQLFDO�SRSXODWLRQV�� ,QGHHG��XUJHQF\�KDV�EHHQ� OLQNHG�
WR�SUHSRWHQW�UHVSRQVH�LQKLELWLRQ�DV�PHDVXUHG�E\�D�*R�
1R-*R� �*1*�� WDVN� LQ� ZKLFK� WKH� SDUWLFLSDQW� PXVW�
ZLWKKROG�D�GRPLQDQW�UHVSRQVH��*D\��5RFKDW��%LOOLHX[��
G¶$FUHPRQW�� 	� 9DQ� GHU� /LQGHQ�� ������� /DFN� RI�
SHUVHYHUDQFH� KDV� EHHQ� OLQNHG� WR� WDVN� XQUHODWHG�
WKRXJKWV�DQG�SURDFWLYH�LQWHUIHUHQFH�HUURUV�DV�PHDVXUHG�
E\� D� PRGLILHG� *1*� WDVN� DLPLQJ� WR� JHQHUDWH� WDVN�
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XQUHODWHG�WKRXJKWV��L�H���D�VORZHU�SDFHG�YHUVLRQ�RI�WKH�
*1*��DQG�D�5HFHQW�1HJDWLYHV�7DVN��*D\�HW�DO����������
/DFN� RI� SUHPHGLWDWLRQ� KDV� EHHQ� OLQNHG� WR�
GLVDGYDQWDJHRXV�FKRLFHV�RQ� WKH� ,RZD�*DPEOLQJ�7DVN�
DPRQJ� FROOHJH� VWXGHQWV� �=HUPDWWHQ��9DQ� GHU� /LQGHQ��
G
$FUHPRQW��-HUPDQQ��	�%HFKDUD���������7KH�ODWWHU�LV�
D� GHFLVLRQ-PDNLQJ� WDVN� LQ� DQ� DPELJXRXV� VLWXDWLRQ� LQ�
ZKLFK�WKH�SDUWLFLSDQW�LV�H[SHFWHG�WR�OHDUQ�ZKLFK�GHFNV�
DUH� PRUH� DGYDQWDJHRXV�� +RZHYHU�� RWKHU� DXWKRUV�
GHPRQVWUDWHG� GLIIHUHQW� OLQNV� EHWZHHQ� WKH� 8336�
GLPHQVLRQV� DQG� WKHVH� PHFKDQLVPV�� ,QGHHG�� %LOOLHX[��
*D\��5RFKDW�� DQG�9DQ� GHU� /LQGHQ� ������� VKRZHG� DQ�
LQGLUHFW� UHODWLRQVKLS� EHWZHHQ� SUHSRWHQW� UHVSRQVH�
LQKLELWLRQ� DQG� XUJHQF\�� 0RUH� SUHFLVHO\�� WKLV� VWXG\�
VKRZHG� WKDW� D� GLIILFXOW\� LQ� LQKLELWLQJ� SUHSRWHQW�
UHVSRQVHV� LV� OLQNHG� WR�PRUH� GLVDGYDQWDJHRXV� FKRLFHV�
ZKLFK� LQ� WXUQ� LV� OLQNHG� WR� XUJHQF\� DQG� SUREOHPDWLF�
EHKDYLRUV�� )LQDOO\�� D� PHWD-DQDO\VLV� FRQGXFWHG� E\�
&\GHUV� DQG� &RVNXQSLQDU� �������� XVLQJ� WKH� 8336�
PRGHO� DQG� RWKHU�PRGHOV� RI� LPSXOVLYLW\�� VKRZHG� WKDW�
QHJDWLYH� XUJHQF\�� ODFN� RI� SHUVHYHUDQFH�� DQG� ODFN� RI�
SODQQLQJ� DUH� DOO� WKUHH� UHODWHG� WR� SUHSRWHQW� UHVSRQVH�
LQKLELWLRQ�DQG�WKDW�VHQVDWLRQ-VHHNLQJ�LV�OLQNHG�WR�GHOD\�
LQ�UHVSRQVH� 

$V�PHQWLRQHG�HDUOLHU��IHZ�DXWKRUV�KDYH�VWXGLHG�WKH�
OLQN� EHWZHHQ� LPSXOVLYLW\� DQG� WKHVH� XQGHUO\LQJ�
PHFKDQLVPV� DV� PHDVXUHG� E\� SHUIRUPDQFH� WDVNV�
DPRQJVW�D�7%,�VDPSOH��7KLV�LV�VXUSULVLQJ��FRQVLGHULQJ�
WKDW� SRVW-7%,� LPSXOVLYLW\�� DV� PHQWLRQHG� HDUOLHU�� LV�
DVVRFLDWHG� ZLWK� GHOHWHULRXV� RXWFRPHV�� WKDW� 7%,V� DUH�
RIWHQ� DVVRFLDWHG� ZLWK� IURQWDO� OHVLRQV� �0F'RQDOG��
+XQW�� +HQU\�� 'LPRVND�� 	� %RUQKRIHQ�� ������
0H\WKDOHU�� 3HGX]]L�� (OHIWKHULRX�� 	� 1RYDFN�� �������
DQG� WKDW� H[HFXWLYH� IXQFWLRQV� DUH�PRVWO\� VXSSRUWHG�E\�
WKH� IURQWDO� OREH�� )XUWKHUPRUH�� GHILFLWV� LQ� LQKLELWLRQ�
�3LFWRQ� HW� DO��� ������� SODQQLQJ� �)RUWLQ�� *RGERXW�� 	�
%UDXQ�� ������� DQG� IOH[LELOLW\� �-RKQVWRQH�� /HDFK��
+LFNH\�� )UDQN�� 	� 5XSULJKW�� ������ KDYH� EHHQ�
DVVRFLDWHG�ZLWK�7%,� DQG� DOO� RI� WKHVH� FDQ� SRVVLEO\� EH�
OLQNHG� WR� LPSXOVLYLW\�� 6LPLODUO\�� VWXGLHV� KDYH� VKRZQ�
WKDW� SDWLHQWV� ZLWK� 7%,� SUHVHQW� SUHSRWHQW� UHVSRQVH�
LQKLELWLRQ� LPSDLUPHQWV� �'LPRVND-'L� 0DUFR��
0F'RQDOG��.HOO\��7DWH��	� -RKQVWRQH��������*DJQRQ��
%RXFKDUG�� 5DLQYLOOH�� /HFRXUV�� 	� 6W-$PDQG�� ������
5RFKDW�� %HQL�� $QQRQL�� 9XDGHQV�� 	� 9DQ� GHU� /LQGHQ��
������� SURDFWLYH� LQWHUIHUHQFH� GLIILFXOWLHV� �5RFKDW� HW�
DO����������DQG�ZHDNHQHG�GHFLVLRQ-PDNLQJ��%RQDWWL�HW�
DO����������7KHUHIRUH��ZH�EHOLHYH�WKDW�WKHUH�LV�D�JDS�LQ�
WKH�OLWHUDWXUH�DV�WR�WKH�VWXG\�RI�WKH�OLQN�EHWZHHQ�WKHVH�
XQGHUO\LQJ�PHFKDQLVPV�DQG�SRVW-7%,�LPSXOVLYLW\� 

,Q�WKH�SUHVHQW�VWXG\��ZH�DLP�WR�FRPSDUH�SRVW-DFXWH�
7%,� VXUYLYRUV� WR� FRQWUROV� RQ� PHDVXUHV� RI� SUHSRWHQW�
UHVSRQVH� LQKLELWLRQ�� UHVLVWDQFH� WR� SURDFWLYH�
LQWHUIHUHQFH��DQG�GHFLVLRQ-PDNLQJ��:H�EHOLHYH�WKDW�WKH�
7%,� SDUWLFLSDQWV� ZLOO� VKRZ� ZHDNHU� SHUIRUPDQFHV� RQ�

LQKLELWLRQ� DQG� GHFLVLRQ-PDNLQJ� WDVNV� �WKH�*1*� WDVN��
WKH� 6WRS-6LJQDO� 7DVN�� WKH� ,RZD� *DPEOLQJ� 7DVN�� WKH�
1HOVRQ� 7DVN�� WKH� 0RGLILHG� 6L[� (OHPHQWV� 7DVN�� WKH�
7UDLO-0DNLQJ� 7HVW�� DQG� WKH� +D\OLQJ� 7HVW�� WKDQ� WKH�
PDWFKHG� FRQWUROV�� )XUWKHUPRUH��ZH� EHOLHYH� WKDW� WKHVH�
GLIIHUHQFHV� ZLOO� QRW� RQO\� EH� DWWULEXWDEOH� WR� JHQHUDO�
FRJQLWLYH�LPSDLUPHQW��DV�PHDVXUHG�E\�WKH�GLJLW�VSDQ���
:H� ZLOO� DOVR� H[DPLQH� WKH� UHODWLRQV� EHWZHHQ�
SHUIRUPDQFH� WDVNV� ZLWK� LPSXOVLYH� EHKDYLRUV� LQ�
HYHU\GD\� OLIH� LQ� DQ� DFXWH� UHKDELOLWDWLRQ� VHWWLQJ� DV�
UHSRUWHG�E\� WKH�SDWLHQWV¶�FOLQLFLDQV�DQG�QXUVHV�IRU�WKH�
7%,� VXUYLYRUV� LQ� RXU� VWXG\�� :H� H[SHFW� WKDW�
SHUIRUPDQFH�RQ� WKH� WDVNV�ZLOO� VHUYH� DV� D�SUHGLFWRU�RI�
WKH�IUHTXHQF\�RI�LPSXOVLYH�EHKDYLRUV�LQ�HYHU\GD\�OLIH�
LQ� WKH� UHKDELOLWDWLRQ� VHWWLQJ� IRU� WKH� 7%,� SDUWLFLSDQWV��
,QGHHG��ZH�EHOLHYH�WKDW�LI�D�SHUVRQ�KDV�GLIILFXOWLHV�ZLWK�
LQKLELWLRQ� DQG� GHFLVLRQ-PDNLQJ� VNLOOV�� WKH\� ZLOO� EH�
UHIOHFWHG� LQ� WKHLU� EHKDYLRUV� LQ� HYHU\GD\� OLIH�� WKXV�
UHVXOWLQJ� LQ� DQ� LQFUHDVHG� IUHTXHQF\� RI� REVHUYHG�
LPSXOVLYH�EHKDYLRUV� 

0HWKRG 

3DUWLFLSDQWV 

)RU�WKH�SUHVHQW�VWXG\�����SDUWLFLSDQWV�����PDOHV����
IHPDOHV�� ��� )UHQFK-VSHDNLQJ�� �� (QJOLVK-VSHDNLQJ�� ��
6SDQLVK-VSHDNLQJ�� DQG� �� ZKR� KDYH� DQRWKHU� SULPDU\�
ODQJXDJH�����&DXFDVLDQ����$IULFDQ-$PHULFDQ��DQG���RI�
$VLDQ� GHVFHQW�� ZKR� KDG� VXVWDLQHG� D� 7%,� ZHUH�
UHFUXLWHG�IURP�WZR�UHKDELOLWDWLRQ�FHQWUHV�LQ�WKH�JUHDWHU�
0RQWUHDO�DUHD��4XHEHF��&DQDGD���$OO�SDUWLFLSDQWV�ZHUH�
XQGHUJRLQJ�DQ�LQWHQVLYH�UHKDELOLWDWLRQ�SURJUDP��7DEOH�
�� VKRZV� VRFLRGHPRJUDSKLF� LQIRUPDWLRQ� DQG� OHVLRQ�
FKDUDFWHULVWLFV� IRU� WKH� VDPSOH�� 3DUWLFLSDQWV� ZLWK�
*ODVJRZ� &RPD� 6FDOH� VFRUHV� UDQJLQJ� IURP� ��� WR� ���
KDG� VXVWDLQHG� EUDLQ� LQMXULHV� VHYHUH� HQRXJK� WR� UHTXLUH�
LQSDWLHQW� VWD\� DQG� UHKDELOLWDWLRQ�� ,W� VKRXOG� DOVR� EH�
QRWHG� WKDW� LQMXU\� VHYHULW\� ZDV� GHWHUPLQHG� E\� WKH�
SDWLHQWV¶� SK\VLFLDQ�� 3DWLHQWV� ZHUH� UHFUXLWHG� EDVHG� RQ�
WKH� IROORZLQJ� LQFOXVLRQ� FULWHULD�� ��� KDV� VXIIHUHG� D�
WUDXPDWLF� EUDLQ� LQMXU\�� ��� DW� OHDVW� WKUHH� ZHHNV� SRVW-
7%,� WR� HQVXUH�D� VWDEOH�PHGLFDO� FRQGLWLRQ����� WKH�7%,�
RFFXUUHG� DIWHU� WKH� DJH� RI� ���� ��� DQ� DELOLW\� WR�
FRPSUHKHQG� DQG� WR� DGKHUH� WR� LQVWUXFWLRQV�� ��� LQ� DQ�
DFXWH� SKDVH� RI� UHFRYHU\�� ��� XQGHUJRLQJ� DQ� LQWHQVLYH�
UHKDELOLWDWLRQ� SURJUDP�� ��� DJHG� EHWZHHQ� ��� DQG� ���
\HDUV�� ([FOXVLRQ� FULWHULD� LQFOXGHG�� ��� D� ODFN� RI�
IXQFWLRQDO�(QJOLVK�RU�)UHQFK�����D�GLDJQRVLV�RI�DSKDVLD�
RU�DJQRVLD�����D�GLDJQRVLV�RI�KHPLQHJOHFW� 

7KH�FRQWURO�JURXS�RI����SDUWLFLSDQWV�ZDV�UHFUXLWHG�
IURP�WKH�FRPPXQLW\�WR�PDWFK�WKH�7%,�SDUWLFLSDQWV�RQ�
JHQGHU�� DJH�� DQG� HGXFDWLRQ�� ([FOXVLRQ� FULWHULD�
LQFOXGHG�����D�KLVWRU\�RI�7%,�����D� ODFN�RI� IXQFWLRQDO�
(QJOLVK�RU�)UHQFK�� 
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7DEOH�� 

6RFLRGHPRJUDSKLF�,QIRUPDWLRQ�DQG�,QMXU\�&KDUDFWHULVWLFV�RI�3DUWLFLSDQWV 

,' $JH *HQGHU 
<HDUV�RI�
HGXFDWLRQ 

7LPH�SRVW�
LQMXU\��GD\V� 

,QMXU\�
VHYHULW\ 

*&6 &DXVH ,QMXU\�ORFDWLRQ 

� �� 0DOH �� �� 6HYHUH � 09$ /�V\OYLDQ�6$+��/�WHPSRUDO�HGHPD����
GLIIXVH�FHUHEUDO�HGHPD��/�IURQWR-� 

WHPSRUDO���SHULRUELWDO�FRQWXVLRQV� 

� �� )HPDOH �� �� 6HYHUH � 09$ ,QWHUSHGXQFXODU�IRVVD�6$+��,9+��5�
IURQWDO���WHPSRUDO�FRQWXVLRQV��'$, 

� �� 0DOH �� �� 0LOG 
�FRPSOH[ 

�� 093 /�5�WHPSRUDO�FRQWXVLRQV��VXEIDOFLQH�
6'+ 

� �� 0DOH � �� 0RGHUDWH � 09$ /�V\OYLDQ�6$+ 

� �� 0DOH �� �� 0RGHUDWH �� )DOO 5�/�6'+��/�('+ 

� �� )HPDOH �� ��� 0LOG 
FRPSOH[ 

�� 09$ /�SDULHWR-RFFLSLWDO�6'+ 

� �� )HPDOH �� �� 0RGHUDWH �� 09$ 5�IURQWDO�6$+��/�IURQWR-SDULHWDO-
WHPSRUDO�6$+ 

� �� 0DOH �� �� 0RGHUDWH �� $V�
VDXOW 

/�5�IURQWDO�6'+��/�5�IURQWDO�K\JURPDV��
VNXOO�IUDFWXUH 

� �� 0DOH �� ��� 0RGHUDWH �� )DOO /�6'+��/�5�SDULHWDO�6$+��GLIIXVH�FHUH�
EUDO�HGHPD 

�� �� 0DOH �� ��� 6HYHUH � 09$ /�5�IURQWDO�FRQWXVLRQV��'$, 

�� �� 0DOH �� �� 6HYHUH � 093 5�('+��5�6'+��PXOWLSOH�VNXOO�IUDFWXUHV 

�� �� 0DOH �� ��� 6HYHUH � )DOO 5�6'+��5�/�6$+��/�WHPSRUDO�VNXOO�IUDF�
WXUH 

�� �� 0DOH �� �� 0RGHUDWH � 09$ 5�SDULHWDO�6$+��5�WHPSRUDO�FRQWXVLRQV��
5�/�IURQWDO�K\JURPDV��'$, 

�� �� 0DOH �� ��� 6HYHUH �� 09$ 5�SDULHWDO�6$+��5�EDVDO�JDQJOLD�VWURNH 

�� �� 0DOH �� �� 0LOG�
FRPSOH[ 

�� )DOO 5�WHPSRUDO�FRQWXVLRQ��/�SDULHWDO�VNXOO�
IUDFWXUH 

�� �� )HPDOH �� �� 0RGHUDWH �� 093 5�IURQWR-WHPSRUDO�6$+��LQWHUSHGXQFXODU�
IRVVD�6$+��5�/�IURQWDO�FRQWXVLRQV��5�
WHPSRUDO�FRQWXVLRQV��5�IURQWR-WHPSRUDO�
6'+��/�IURQWDO�6'+��LQWHUKHPLVSKHULF�

FHUHEUDO�HGHPD 

�� �� )HPDOH �� ��� 6HYHUH � 09& /�6'+��/�('+��/�WHPSRUDO�FRQWXVLRQV��
/�5�6$+��5�WHPSRUDO�VNXOO�IUDFWXUH��

EUDLQVWHP�KDHPRUUKDJH 
�� �� 0DOH �� �� 0RGHUDWH �� )DOO 5�IURQWDO�6$+��5�IURQWDO�FRQWXVLRQV 

�� �� )HPDOH �� �� 0LOG�
FRPSOH[ 

�� )DOO /�RFFLSLWDO�6$+��5�IURQWDO�,3+��5�
IURQWDO��WHPSRUDO�FRQWXVLRQV��VPDOO�FRQ�
WXVLRQV�RQ�5�/�IURQWDO�OREHV�DQG�5�WHP�
SRUDO�OREH��5�6'+��5�V\OYLDQ�6$+ 

�� �� )HPDOH �� �� 6HYHUH � 09& %LODWHUDO�6'+��%LODWHUDO�6$+ 

�� �� 0DOH �� ��� 0RGHUDWH � )DOO /�IURQWDO�6'+��/���5�6$+��5�IURQWDO�
FRQWXVLRQV 

�� �� 0DOH � ��� 0LOG�
FRPSOH[ 

Q�D )DOO 6'+��5�/�IURQWDO�K\JURPDV 

�� �� )HPDOH � �� 0LOG�
FRPSOH[ 

�� ([SOR
-VLRQ 

5�/�6'+��FRQWXVLRQ�RQ�/�IURQWDO�OREH��
IURQWDO�6$+ 
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0HDVXUHV 

3HUIRUPDQFH� WDVNV�� 3HUIRUPDQFH� WDVNV� IRU� WKH�
SUHVHQW� VWXG\� ZHUH� VHOHFWHG� EDVHG� RQ� D� WKHRUHWLFDO�
UDWLRQDOH�� ,QGHHG�� WKH� IROORZLQJ� WDVNV�ZHUH� XVHG� DV� D�
PHDVXUH�RI�RQH�RU�WKH�RWKHU�XQGHUO\LQJ�PHFKDQLVPV�WR�
WKH� XUJHQF\�� SHUVHYHUDQFH�� DQG� SUHPHGLWDWLRQ�
GLPHQVLRQV� DV� VXJJHVWHG� E\� %HFKDUD� DQG� 9DQ� GHU�
/LQGHQ� �������� ([FHSWLRQDOO\�� WKH� GLJLW� VSDQ� WDVN�
GHVFULEHG� EHORZ� ZDV� DGGHG� DV� D� JHQHUDO� PHDVXUH� RI�
FRJQLWLYH� LPSDLUPHQW�� ,QGHHG�� WKLV� WDVN� LPSOLHV� QR�
LQKLELWLRQ�DQG�ZDV�VLPSO\�DGGHG�WR�PDNH�VXUH�WKDW�WKH�
7%,� JURXS� GLG� QRW� GLIIHU� IURP� WKH� FRQWURO� JURXS� RQ�
PHDVXUHV� WKDW� DUH� QRW� UHODWHG� WR� WKH� XQGHUO\LQJ�
PHFKDQLVPV�RI�LQWHUHVW��L�H���JHQHUDO�LPSDLUPHQW��� 

,W�VKRXOG�EH�QRWHG�WKDW��ZKHQ�SRVVLEOH��L�H���IRU�WKH�
*1*�DQG� VWRS� VLJQDO� WDVNV��� FRHIILFLHQWV� RI� YDULDWLRQ�
�&R9�� 'XFKHN� HW� DO��� ������ ZHUH� REWDLQHG� IRU� HDFK�
SDUWLFLSDQW� E\� GLYLGLQJ� WKH� VWDQGDUG� GHYLDWLRQ� E\� WKH�
UHDFWLRQ� WLPH� �57�� IRU� HDFK� JR� WULDO� �6'�0��� 7KLV�
DOORZHG� XV� WR� REWDLQ� D� PHDVXUH� RI� LQWUD-LQGLYLGXDO�
YDULDELOLW\� DQG� LV� FRQVLGHUHG� WR� EH� D� PHDVXUH� RI�
JHQHUDO� FRJQLWLYH� SHUIRUPDQFH� UHODWHG� WR� VXVWDLQHG�
DWWHQWLRQ�� ,QGHHG�� FRQGXFWLQJ� VXFK�DQ�DQDO\VLV�DOORZV�
WR� GHWHUPLQH� LI� IDWLJXH� PD\� H[SODLQ� VRPH� RI� WKH�
UHVXOWV�� 

*R�1R-*R�� 7KH� *1*� �5REHUWVRQ�� 0DQO\��
$QGUDGH�� %DGGHOH\�� 	� <LHQG�� ������ LV� D� FRPSXWHU�
WDVN�WKDW�UHTXLUHV�GRPLQDQW�UHVSRQVH�LQKLELWLRQ��,Q�WKLV�
WDVN�� WKH� SDUWLFLSDQW� PXVW� UHVSRQG� WR� RQH� W\SH� RI�
VWLPXOXV� DQG� ZLWKKROG� WKH� UHVSRQVH� ZKHQ� D� UDUH�
VWLPXOXV� DSSHDUV� RQ� WKH� VFUHHQ�� 7R� HQVXUH� WKDW� WKH�
SHUVRQV�ZKR�KDYH�VXVWDLQHG�7%,�KDYH�VXIILFLHQW�GHOD\V�
WR� SHUIRUP� WKLV� WDVN� VXFFHVVIXOO\�� D� ���� PV� LQWHU-
VWLPXOXV�GHOD\�ZDV�IL[HG��0HDQ�57V�RQ�VXFFHVVIXO�*R�
WULDOV� DQG� WKH� QXPEHU� RI� RPLVVLRQ� DQG� FRPPLVVLRQ�
HUURUV�ZHUH�PHDVXUHG�IRU�WKH�SUHVHQW�VWXG\�� 

(PRWLRQDO� 6WRS-6LJQDO� 7DVN�� 7KH� 6WRS-6LJQDO�
7DVN� �667�� 9HUEUXJJHQ� 	� 'H� +RXZHU�� ������ LV� D�
FODVVLF� UHVSRQVH� LQKLELWLRQ� SDUDGLJP�� /LNH� WKH�*1*��
WKH� 667� LV� D� FRPSXWHU� WDVN� WKDW� UHTXLUHV� GRPLQDQW�
UHVSRQVH� LQKLELWLRQ�� +RZHYHU�� LQ� WKLV� WDVN� WKH�
SDUWLFLSDQW� KDV� WR� FODVVLI\� WZR� GLIIHUHQW� W\SHV� RI�

VWLPXOL� �OHIW� RU� ULJKW� DUURZV�� DQG� PXVW� ZLWKKROG� D�
UHVSRQVH� ZKHQHYHU� D� VWRS� VLJQDO� �D� VRXQG�� LV�
SUHVHQWHG�� 7KHUHIRUH�� WKH� SDUWLFLSDQW� LV� UHTXLUHG� WR�
UHWUDFW�D�VHOHFWLYH�UHVSRQVH��5XELD�HW�DO����������,Q�WKLV�
VWXG\�� ZH� XVHG� D� PRGLILHG� YHUVLRQ� RI� WKH� 667� WR�
LQFOXGH� HPRWLRQDO� VWLPXOL�� 7KLV� DOVR� DOORZV� WR� VHH� LI�
WKH�SDWLHQW¶V�SHUIRUPDQFH�LV�DOWHUHG�LQ�WKH�SUHVHQFH�RI�
D� PRUH� DYHUVLYH� HPRWLRQDO� VWLPXOXV� �H�J��� DQJHU���
7KHUHIRUH��HDFK�WULDO�ZDV�SUHFHGHG�E\�D�IL[DWLRQ�FURVV��
IROORZHG�E\�D�SLFWXUH�RI�D�IDFH�ZKLFK�VKRZHG�HLWKHU�D�
QHXWUDO�RU�DQ�DQJU\�HPRWLRQ��DQG�E\�WKH�FXH�µµ��¶¶�RU�
µµ!!¶¶��,Q�����RI�WKH�WULDOV��WKH�FXH�ZDV�IROORZHG�E\�D�
WRQH�� 3DUWLFLSDQWV� ZHUH� DVNHG� WR� GHWHUPLQH� LI� WKH�
DUURZV�ZHUH�SRLQWLQJ� OHIW� �����E\�SUHVVLQJ� WKH�&�NH\�
RQ�WKH�NH\ERDUG�RU�ULJKW��!!��E\�SUHVVLQJ�WKH�9�NH\�RQ�
WKH�NH\ERDUG�DQG�WR�ZLWKKROG�WKHLU�UHVSRQVH�LQ�WULDOV�LQ�
ZKLFK�D� WRQH� IROORZHG� WKH� FXH��$� WUDFNLQJ�SURFHGXUH�
ZDV� XVHG�� VWRS-VLJQDO� GHOD\V� �66'V�� L�H��� WKH� GHOD\�
DIWHU� ZKLFK� WKH� WRQH� LV� HPLWWHG� IROORZLQJ� WKH� FXH��
EHJDQ� DW� ���� PV� DQG� YDULHG� GHSHQGLQJ� RQ� WKH�
SHUIRUPDQFH� RI� HDFK� VXEMHFW�� 0RUH� SUHFLVHO\�� D�
VXFFHVVIXO�LQKLELWLRQ�LV�DVVRFLDWHG�ZLWK�DQ�LQFUHDVH�RI�
��� PV� RQ� WKH� QH[W� VWRS� WULDO� DQG� DQ� XQVXFFHVVIXO�
LQKLELWLRQ� LV� DVVRFLDWHG�ZLWK� D� ���PV� GHFUHDVH��$OVR��
WKH� HPRWLRQDO� VWLPXOL� ZHUH� FRXQWHUEDODQFHG� EHWZHHQ�
SDUWLFLSDQWV͘ 

6WRS-VLJQDO�UHDFWLRQ�WLPHV��6657V��ZHUH�PHDVXUHG�
DQG�XVHG�IRU�WKH�DQDO\VHV�LQ�WKLV�VWXG\��7R�HVWLPDWH�WKH�
6657V��ZH�XVHG�WKH�LQWHJUDWLRQ�PHWKRG�EHFDXVH�LW�KDV�
EHHQ� GHPRQVWUDWHG� DV� PRUH� SUHFLVH� DQG� OHVV�
VXVFHSWLEOH� WR�VKRZ�EHWZHHQ-JURXS�GLIIHUHQFHV�ZKHUH�
WKHUH�DUH�QRQH��:LWK�WKLV�PHWKRG��6657V�DUH�HVWLPDWHG�
E\� WDNLQJ� LQWR� DFFRXQW� WKH� 57� GLVWULEXWLRQ� DQG� WKH�
SUREDELOLW\� RI� UHVSRQGLQJ� LQ� VWRS� WULDOV� LQVWHDG� RI�
DVVXPLQJ�WKDW�WKH�6657�FRUUHVSRQGV�WR�WKH�VXEWUDFWLRQ�
RI�WKH�PHDQ�VWRS-VLJQDO�GHOD\�IURP�WKH�PHDQ�57�DV�LW�
LV� WKH� FDVH� ZLWK� WKH� PHDQ� PHWKRG� �IRU� D� WKRURXJK�
H[SODQDWLRQ�� UHIHU� WR� 9HUEUXJJHQ�� &KDPEHUV�� 	�
/RJDQ���������:H�DOVR�HVWLPDWHG� WKH�6657V�IRU�HDFK�
EORFN�VHSDUDWHO\�DV�UHFRPPHQGHG�E\�9HUEXJJHQ�HW�DO��
������� LQ�RUGHU� WR� UHGXFH� WKH� ULVN�RI�XQGHUHVWLPDWLRQ�
GXH� WR� VWUDWHJLF� VORZLQJ�� 6LPLODUO\�� ZH� H[FOXGHG� WKH�
WULDOV� LQ� ZKLFK� SDUWLFLSDQWV� VORZHG� WKHLU� UHVSRQVH� E\�

�� �� 0DOH � �� 0RGHUDWH �� )DOO 5�/�IURQWDO�6$+��5�IURQWDO�6'+��5�/�
IURQWDO�FRQWXVLRQV��/�WHPSRUDO�FRQWXVLRQV 

1RWH��*&6� �*ODVJRZ�&RPD�6FDOH��09$� �PRWRU�YHKLFOH�DFFLGHQW��093� ��PRWRU�YHKLFOH�YHUVXV�SHGHVWULDQ��09&� ��PR�
WRU�YHKLFOH�YHUVXV�F\FOLVW��/� ��OHIW��5� �ULJKW��6'+� �VXEGXUDO�KDHPRUUKDJH��6$+� �VXEDUDFKQRLG�KDHPRUUKDJH��('+� �
HSLGXUDO�KDHPRUUKDJH��,3+� ��LQWUDSDUHQFK\PDO�KDHPRUUKDJH��,9+� �LQWUDYHQWULFXODU�KDHPRUUKDJH��'$,� �GLIIXVH�D[RQDO�
LQMXU\� 

�� �� 0DOH �� �� 0RGHUDWH �� )DOO 5�/�IURQWR-WHPSRUDO�6'+��5�/�IURQWR-
WHPSRUDO�6$+��PXOWLSOH�FRQWXVLRQV� 

,' $JH *HQGHU 
<HDUV�RI�
HGXFDWLRQ 

7LPH�SRVW�
LQMXU\��GD\V� 

,QMXU\�
VHYHULW\ 

*&6 &DXVH ,QMXU\�ORFDWLRQ 
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PRUH� WKDQ�WKUHH�VWDQGDUG�GHYLDWLRQV�WKDQ� WKH�PHDQ�RI�
WKH�SUHYLRXV�WULDOV� 

+D\OLQJ� 7HVW�� 7KH� +D\OLQJ� 7HVW� �%XUJHVV� 	�
6KDOOLFH�� ������ LV� D� WDVN� RI� UHVSRQVH� JHQHUDWLRQ� DQG��
UHVSRQVH� VXSSUHVVLRQ�� RU� VDOLHQW� YHUEDO� UHVSRQVH�
LQKLELWLRQ��7KH�SDUWLFLSDQW�LV�DVNHG�WR�FRPSOHWH�ILIWHHQ�
VHQWHQFHV�ZLWK� WKH�ZRUG� WKDW� LV� H[SHFWHG� DQG� WKHQ� WR�
FRPSOHWH� ILIWHHQ� GLIIHUHQW� VHQWHQFHV�ZLWK� D�ZRUG� WKDW�
GRHV� QRW� PDNH� VHQVH� DQG�� FRQVHTXHQWO\�� WR� VXSSUHVV�
WKH�GRPLQDQW�ZRUG��,Q�WKH�VHFRQG�FRQGLWLRQ��SHQDOWLHV�
DUH� JLYHQ� ZKHQHYHU� WKH� SDUWLFLSDQW� FRPSOHWHV� WKH�
VHQWHQFH� ZLWKRXW� LQKLELWLQJ� WKH� VDOLHQW� UHVSRQVH�� 7KH�
+D\OLQJ� 7HVW� FDOOV� IRU� GRPLQDQW� UHVSRQVH� LQKLELWLRQ��
3HQDOW\�VFRUHV��QXPEHU�RI�SHQDOWLHV��ZHUH�XVHG�LQ�WKLV�
VWXG\� 

1HOVRQ� 7DVN�� 7KH� 1HOVRQ� 7DVN� �1HOVRQ�� 5HXWHU-
/RUHQ]��6\OYHVWHU��-RQLGHV��	�6PLWK��������LV�D�UHFHQW-
SUREHV� WDVN� DQG� FDOOV� IRU� WKH� LQKLELWLRQ� RI� SURDFWLYH�
LQWHUIHUHQFHV� LQ� ZRUNLQJ� PHPRU\�� ,Q� WKLV� WDVN�� D�
IL[DWLRQ�SRLQW� LV�SUHVHQWHG�IRU�����PV�� IROORZHG�E\�D�
����� PV� EODQN�� D� ���� PV� SUHVHQWDWLRQ� RI� IRXU�
ORZHUFDVH�OHWWHUV�IROORZHG�E\�D���VHFRQGV�EODQN�EHIRUH�
DQ� XSSHUFDVH� OHWWHU� LV� SUHVHQWHG� LQ� WKH�PLGGOH� RI� WKH�
VFUHHQ��7KH�SDUWLFLSDQW� LV�DVNHG� WR�GHWHUPLQH�ZKHWKHU�
WKH�SUREH��XSSHUFDVH�OHWWHU��ZDV�DPRQJ�WKH�ORZHUFDVH�
OHWWHUV�SUHVHQWHG� LQ� WKH�EORFN�RI� VWLPXOL� DVVRFLDWHG� WR�
WKDW� WULDO� E\� SUHVVLQJ� RQ� HLWKHU� WKH�&� �SRVLWLYH�� RU�9�
�QHJDWLYH��NH\V�RQ�WKH�NH\ERDUG��7KHUH�DUH����SRVLWLYH�
WULDOV�DQG����QHJDWLYH�WULDOV��7KH�QHJDWLYH�WULDOV�FDQ�EH�
GLYLGHG�LQWR�IRXU�FDWHJRULHV��8QIDPLOLDU��LQ�ZKLFK�WKH�
SUREH� ZDV� QHLWKHU� WKH� VWLPXOXV� QRU� WKH� SUREH� LQ� WKH�
WZR�SUHYLRXV�WULDOV��)DPLOLDU�� LQ�ZKLFK�WKH�SUREH�ZDV�
D�VWLPXOXV�LQ�WKH�SUHYLRXV�WULDO��EXW�QRW�WKH�RQH�EHIRUH��
+LJKO\�)DPLOLDU��LQ�ZKLFK�WKH�SUREH�ZDV�D�VWLPXOXV�LQ�
ERWK� SUHYLRXV� WULDOV�� DQG�5HVSRQVH� &RQIOLFW� LQ�ZKLFK�
WKH�SUREH�ZDV�D�SRVLWLYH�SUREH�LQ�WKH�SUHYLRXV�WULDO��7R�
VXFFHVVIXOO\� FRPSOHWH� WKH� WDVN�� WKH� SDWLHQW� PXVW�
WKHUHIRUH� LQKLELW� WKH� SURDFWLYH� LQWHUIHUHQFHV� RI� WKH�
SUHYLRXV� WULDOV�� ,W� LV� H[SHFWHG� WKDW� WKH� KLJKHU� WKH�
IDPLOLDULW\�� WKH� KDUGHU� LW� ZLOO� EH� WR� LQKLELW�� 5HDFWLRQ�
WLPHV� IRU� WKH� GLIIHUHQW� FRQGLWLRQV� ZHUH� DVVHVVHG� IRU�
WKLV�VWXG\� 

,RZD� *DPEOLQJ� 7DVN�� 7KH� ,RZD� *DPEOLQJ� 7DVN�
�,*7�� %HFKDUD�� 'DPDVLR�� 'DPDVLR�� 	� $QGHUVRQ��
������LV�D�FRPSXWHU�WDVN�LQ�ZKLFK�WKH�SDWLHQW�LV�SODFHG�
LQ� DQ� DPELJXRXV� VLWXDWLRQ� ZKHUH� KH�VKH� LV� DVNHG� WR�
VHOHFW� FDUGV� IURP� IRXU� GLIIHUHQW� GHFNV�� 7ZR� RI� WKRVH�
GHFNV� RIIHU� ELJ� SD\-RIIV� EXW� HYHQ� ELJJHU� ORVVHV�� 7KH�
WZR� RWKHU� GHFNV� RIIHU� VPDOO� SD\-RIIV� ZLWK� VPDOOHU�
ORVVHV�� 7KHUHIRUH�� WKH� VWUDWHJ\� WR� DGRSW� LV� WR� RSW� IRU�
VPDOO�� \HW� FRQVWDQW�JDLQV��7KHUH� DUH����� WULDOV� LQ� WKLV�
WDVN�DQG�VWUDWHJLF�SDWLHQWV�DUH�H[SHFWHG� WR�FKRRVH� WKH�
GHFN� VRPHZKDW� UDQGRPO\� LQ� WKH� ILUVW� WULDOV� DQG� WR�
FKRRVH� WKH� GHFNV� WKDW� RIIHU� VPDOOHU� SD\-RIIV� �DQG�
VPDOOHU� ORVVHV�� LQ� WKH� ODWWHU� WULDOV�� 7KH� ,*7� LV� D� WDVN�

WKDW� UHTXLUHV� GHFLVLRQ-PDNLQJ�� 7KH� QXPEHU� RI� WLPHV�
WKH�SDUWLFLSDQW�FKRVH�DQ�DGYDQWDJHRXV�GHFN�PLQXV�WKH�
QXPEHU� RI� WLPHV� WKH� SDUWLFLSDQW� FKRVH� D�
GLVDGYDQWDJHRXV�GHFN�ZDV�XVHG�IRU�WKH�DQDO\VHV��7KLV�
PHDVXUH��KRZHYHU��RQO\�WDNHV�LQWR�DFFRXQW�WKH�ODVW����
WULDOV� LQ� RUGHU� WR� DOORZ� SDUWLFLSDQWV� WR� KDYH� HQRXJK�
WLPH�WR�XQGHUVWDQG�ZKLFK�GHFNV�DUH�EHWWHU�WKDQ�RWKHUV�� 

0RGLILHG� 6L[� (OHPHQWV� 7DVN�� 7KH� 0RGLILHG� 6L[�
(OHPHQWV� 7DVN� �6(7�� LV� SDUW� RI� WKH� %HKDYLRUDO�
$VVHVVPHQW� RI� '\VH[HFXWLYH� 6\QGURPH� EDWWHU\�
�:LOVRQ��(YDQV��$OGHUPDQ��%XUJHVV��	�(PVOLH���������
,W�DLPV�WR�DVVHVV�SODQQLQJ�DQG�GHFLVLRQ-PDNLQJ��1RUULV�
	�7DWH���������,Q�WKLV�WDVN��WKH�SDUWLFLSDQW�LV�DVNHG�WR�
RUJDQL]H�KLV�KHU�ZRUN�LQ�RUGHU�WR�GR�DW�OHDVW�SDUW�RI�DOO�
VL[� VXEWDVNV� �WZR� DULWKPHWLF� WDVNV�� WZR� LPDJH�
UHFRJQLWLRQ�WDVNV��DQG�WZR�VWRU\-WHOOLQJ�WDVNV��ZLWKLQ�D�
WHQ-PLQXWH� WLPH� IUDPH�ZLWKRXW�GRLQJ� WZR�VXEWDVNV�RI�
WKH� VDPH�FDWHJRU\�RQH�DIWHU� WKH�RWKHU��$� WRWDO� SURILOH�
VFRUH� LV� FDOFXODWHG� E\� FRQVLGHULQJ� WKH� QXPEHU� RI�
DWWHPSWHG� VXEWDVNV� DQG� WKH� QXPEHU� RI� EURNHQ� UXOHV��
3RLQWV�DUH�DOVR�GHGXFWHG�LI�WKH�SDUWLFLSDQW�VSHQGV�PRUH�
WKDQ�QLQH�PLQXWHV� DQG� WKLUW\-RQH� VHFRQGV�RQ�D� VLQJOH�
VXEWDVN�� 7KHUHIRUH�� D� KLJKHU� WRWDO� SURILOH� VFRUH�
LQGLFDWHV� D� EHWWHU� SHUIRUPDQFH�� 7KLV� WDVN� FDOOV� IRU�
SODQQLQJ�DQG�GHFLVLRQ-PDNLQJ��7KH�WRWDO�SURILOH�VFRUH�
ZDV�XVHG�IRU�WKH�DQDO\VHV�LQ�WKLV�VWXG\� 

'HOLV-.DSODQ� ([HFXWLYH� )XQFWLRQ� 6\VWHPV� 7UDLO-
0DNLQJ� 7HVW�� 7KH� 'HOLV-.DSODQ� ([HFXWLYH� )XQFWLRQ�
6\VWHPV� 7UDLO-0DNLQJ� 7HVW� �'.()6� 707�� 'HOLV��
.DSODQ�� 	� .UDPHU�� ����D�� LV� D� PRGLILHG� YHUVLRQ� RI�
3DUWLQJWRQ¶V�7UDLO-0DNLQJ�7HVW��%URZQ�	�3DUWLQJWRQ��
�������,W�LV�D�YLVXDO-PRWRU�VHTXHQFLQJ�WDVN�PHDVXULQJ�
IOH[LELOLW\� RI� WKLQNLQJ�� DQG� LW� DOVR� JLYHV� LQIRUPDWLRQ�
DERXW� LPSXOVLYLW\� LQ� D� QRQ-YHUEDO� WDVN� �6ZDQVRQ��
������� 7KH� '.()6� 707� LV� FRPSRVHG� RI� ILYH�
FRQGLWLRQV��YLVXDO�VFDQQLQJ��QXPEHU�VHTXHQFLQJ��OHWWHU�
VHTXHQFLQJ��QXPEHU-OHWWHU�VZLWFKLQJ��DQG�PRWRU�VSHHG��
7KH�QXPEHU-OHWWHU�VZLWFKLQJ�FRQGLWLRQ� LV� WKH�RQH� WKDW�
DVVHVVHV� IOH[LELOLW\� RI� WKLQNLQJ�� DQG� WKH� RWKHU� IRXU�
FRQGLWLRQV�DOORZ�D�EHWWHU�XQGHUVWDQGLQJ�RI� WKH�UHVXOWV�
REWDLQHG� 

6FDOHG�VFRUHV�DUH�REWDLQHG�IRU�HDFK�FRQGLWLRQ�RI�WKH�
'.()6�707�EDVHG�RQ�D�QRUPDWLYH�VDPSOH��7KLV�WHVW�
KDV� D� JRRG� LQWHUQDO� FRQVLVWHQF\� DQG� YDOLGLW\� �'HOLV��
.DSODQ��	�.UDPHU������E���,Q�WKLV�VWXG\��ZH�XVHG�WKLV�
WDVN�DV�D�PHDVXUH�RI�FRJQLWLYH�IOH[LELOLW\�VLQFH� LW�ZDV�
WKH� RQO\� PHDVXUH� DVVRFLDWHG� ZLWK� LPSXOVLYLW\� LQ�
9RWUXED¶V�VWXG\� �9RWUXED�HW�DO����������6FDOHG�VFRUHV�
IRU� WKH�GLIIHUHQW�FRQGLWLRQV�ZHUH�XVHG� LQ�WKH�DQDO\VHV�
EHORZ� 

'LJLW�6SDQ��7KLV�WHVW�LV�SDUW�RI�WKH�:HVFKOHU�$GXOW�
,QWHOOLJHQFH�6FDOH��WKLUG�HGLWLRQ��:$,6-,,,��:HFKVOHU��
������DQG�LV�D�PHDVXUH�RI�ZRUNLQJ�PHPRU\��7KHUH�DUH�
WZR� FRQGLWLRQV� WR� WKLV� WHVW�� WKH� IRUZDUG� DQG� WKH�
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EDFNZDUG� GLJLW� VSDQ�� ,Q� WKH� IRUZDUG� FRQGLWLRQ�� WKH�
SDUWLFLSDQW�LV�DVNHG�WR�UHSHDW�WKH�QXPEHUV�LQ�WKH�VDPH�
RUGHU�DV�WKH�H[DPLQHU��,Q�WKH�EDFNZDUG�FRQGLWLRQ�� WKH�
SDUWLFLSDQW�LV�DVNHG�WR�UHSHDW�WKH�QXPEHUV�EDFNZDUGV��
$�VFRUH�LV�REWDLQHG�IRU�HDFK�FRQGLWLRQ��WKH�ORQJHU�WKH�
VHTXHQFH��WKH�KLJKHU�WKH�VFRUH�LV��,Q�WKH�FXUUHQW�VWXG\��
WKH�'LJLW�6SDQ�ZDV�DGPLQLVWHUHG�DV�D�JHQHUDO�PHDVXUH�
RI�ZRUNLQJ�PHPRU\�FDSDFLW\�DQG�QRW�DV�D�PHDVXUH�RI�
LPSXOVLYLW\� SHU� VH�� ,Q� WKLV� VHQVH�� WKH�'LJLW� 6SDQ�ZDV�
XVHG� DV� D� FRQWURO� PHDVXUH� RI� JHQHUDO� FRJQLWLYH�
LPSDLUPHQW�� 7KH� VFRUH� REWDLQHG� LQ� HDFK� FRQGLWLRQ�
�IRUZDUG�DQG�EDFNZDUG��ZDV�XVHG�LQ�WKLV�VWXG\� 

4XHVWLRQQDLUH� 

+RVSLWDO� $Q[LHW\� DQG� 'HSUHVVLRQ� 6FDOH�� 7KH�
+RVSLWDO� $Q[LHW\� DQG� 'HSUHVVLRQ� 6FDOH� �+$'6��
=LJPRQG�	�6QDLWK��������LV�D���-LWHP�VHOI-UHSRUW�VFDOH�
XVHG�WR�DVVHVV�VWDWHV�RI�DQ[LHW\�DQG�GHSUHVVLRQ�DPRQJ�
D�PHGLFDO�SRSXODWLRQ�ZKLFK�KDV�EHHQ�YDOLGDWHG�DPRQJ�
7%,� VXUYLYRUV� �:KHODQ-*RRGLQVRQ�� 3RQVIRUG�� 	�
6FK|QEHUJHU���������,Q�WKH�SUHVHQW�VWXG\��ZH�LQFOXGHG�
WKLV� TXHVWLRQQDLUH� LQ� RUGHU� WR� HQVXUH� WKDW� WKH� UHVXOWV�
REWDLQHG� DUH� QRW� VROHO\� DWWULEXWDEOH� WR� HPRWLRQDO�
GLVWUHVV� 

2EVHUYDWLRQ�6FDOH� 

,PSXOVLYH� %HKDYLRU� 5DWLQJ� 6FDOH�� ,Q� WKH� FXUUHQW�
VWXG\�� ZH� XVHG� *DJQRQ� DQG� +HQU\¶V� ������� )UHQFK�
DGDSWDWLRQ� RI� WKH� UDWLQJ� VFDOH� XVHG� E\�9RWUXED� HW� DO��
��������7KH� VFDOH�� FRPSRVHG� RI� H[WHQVLYH� GHILQLWLRQV�
IROORZHG�E\�H[DPSOHV�IRU�HDFK�FDWHJRU\�RI� LPSXOVLYH�
EHKDYLRUV��ZDV�VXEPLWWHG�WR�VHYHUDO�YDOLGDWLRQ�VWXGLHV�
DPRQJ� FOLQLFLDQV� ZRUNLQJ� ZLWK� 7%,� SDUWLFLSDQWV�
�*DXWKLHU-0RQJHRQ� 	� *DJQRQ�� ������ *DXWKLHU-
0RQJHRQ� 	� *DJQRQ�� ������ *DJQRQ�� ������� $�
SURIHVVLRQDO��XVXDOO\�D�QXUVH��ZRUNLQJ�FORVHO\�ZLWK�WKH�
SDWLHQW� ZDV� DVNHG� WR� GHWHUPLQH� UHWURVSHFWLYHO\� WKH�
IUHTXHQF\��L�H���QHYHU��PRQWKO\��ZHHNO\��RU�GDLO\��RI�WHQ�
W\SHV� RI� LPSXOVLYH� DFWV� �H�J��� GDQJHURXV�� DJJUHVVLYH�
DJDLQVW� VHOI�� DJJUHVVLYH� DJDLQVW� RWKHU�� LPPHGLDWH�
JUDWLILFDWLRQ��DQG�VHYHQ�W\SHV�RI�LPSXOVLYH�FRPPHQWV�
�H�J��� DJJUHVVLYH�� VH[XDOO\� LQDSSURSULDWH�� VRFLDOO\�
LQDSSURSULDWH�� LQWHUUXSWLRQV��� $� WRWDO� VFRUH� ZDV�
REWDLQHG�IRU�HDFK�PRGH�RI�H[SUHVVLRQ��L�H���PRWRU�DQG�
YHUEDO�� E\� DWWULEXWLQJ� RQH� SRLQW� WR� HYHU\� PRQWKO\�
EHKDYLRU�� WZR� SRLQWV� WR� HYHU\� ZHHNO\� EHKDYLRU�� DQG 
WKUHH�SRLQWV�WR�HYHU\GD\�EHKDYLRU�� 

3URFHGXUH 

(YHU\� SDWLHQW� TXDOLI\LQJ� IRU� WKLV� VWXG\� ZDV� ILUVW�
DSSURDFKHG� E\� DQ� LQGHSHQGHQW� FOLQLFLDQ� LQ� RUGHU� WR�
HQVXUH�DQ�XQELDVHG�VHOHFWLRQ�RI�SDUWLFLSDQWV�DQG�D�IXOO\�
YROXQWDU\� FRQVHQW�� ,I� WKH� SDWLHQW� DFFHSWHG� WR� EH�
FRQWDFWHG� IRU� WKH� SUHVHQW� SURMHFW�� D� PHPEHU� RI� WKH�
UHVHDUFK� WHDP� VHW� XS� D� PHHWLQJ� LQ� ZKLFK� KH�VKH�
H[SODLQHG� WKH� DLPV� DQG� WKH� SURMHFW�� ,I� WKH� SDWLHQW�

DFFHSWHG� WR� SDUWLFLSDWH�� D� ZULWWHQ� FRQVHQW� LQ�
DFFRUGDQFH� ZLWK� WKH� LQVWLWXWLRQDO� UHYLHZ� ERDUG¶V�
JXLGHOLQHV� ZDV� FRPSOHWHG� DQG� D� VRFLR-GHPRJUDSKLF�
TXHVWLRQQDLUH�ZDV�DGPLQLVWHUHG� 

7KH�H[SHULPHQW�ZDV�GRQH�LQ�D�VWDQGDUG�HYDOXDWLRQ�
URRP� ZLWK� PLQLPDO� YLVXDO� DQG� DXGLWRU\� GLVWUDFWLRQV�
DQG� WKH� SDUWLFLSDQW� ZDV� VHDWHG� LQ� D� FRPIRUWDEOH� DUP�
FKDLU��(DFK� DVVHVVPHQW�ZDV� GLYLGHG� LQ� DQ� DYHUDJH� RI�
�����VHVVLRQV��UDQJH�IURP���WR����LQ�RUGHU�WR�HQVXUH�DQ�
RSWLPDO�OHYHO�RI�FROODERUDWLRQ�DQG�DOHUWQHVV�IURP�HDFK�
SDUWLFLSDQW�� 7KH� WDVNV� DQG� TXHVWLRQQDLUHV� ZHUH�
DGPLQLVWHUHG�LQ�D�EDODQFHG�RUGHU�DQG�LQ�EHWZHHQ�HDFK�
RI� WKHVH�� WKH�HYDOXDWRU�DVNHG� WKH�SDUWLFLSDQW� LI� KH�VKH�
IHOW�DOHUW�HQRXJK�WR�SXUVXH�ZLWK�WKH�QH[W�WDVN� 

7KH� FRPSXWHU� WDVNV� ZHUH� DGPLQLVWHUHG� RQ� D� ��´�
SHUVRQDO�FRPSXWHU�DQG�WKH�SDUWLFLSDQWV�ZHUH�LQVWUXFWHG�
WR�VLW�LQ�D�ZD\�WKDW�ZDV�FRPIRUWDEOH�IRU�WKHP�DQG�WKDW�
HQVXUHG� D� JRRG� YLHZ� RQ� WKH� FRPSXWHU� VFUHHQ�� 7KH\�
ZHUH� DOVR� LQVWUXFWHG� WR� XVH� WKHLU� GRPLQDQW� KDQG� IRU�
HDFK� WDVN� WKURXJKRXW� WKH� HYDOXDWLRQ��)RU�RQH� VXEMHFW��
DQ�LQMXU\�UHVXOWLQJ�IURP�WKH�DFFLGHQW�PDGH�LW�GLIILFXOW�
RU� LPSRVVLEOH� WR� XVH� KLV�KHU� GRPLQDQW� KDQG� DQG�ZDV�
DGYLVHG�WR�XVH�WKH�RWKHU�KDQG� 

,W� VKRXOG� EH� QRWHG� WKDW�� IRU� WKH� 667� VSHFLILFDOO\��
SDUWLFLSDQWV� ZHUH� SURYLGHG� FOHDU� LQVWUXFWLRQV� DQG�
IHHGEDFN� LQ� EHWZHHQ� HDFK� EORFN� DV� WR� WKHLU� 57V� LQ�
RUGHU� WR� PLQLPL]H� WKH� XVH� RI� H[FHVVLYH� VWUDWHJLF�
VORZLQJ�DV�UHFRPPHQGHG�E\�9HUEUXJJHQ�HW�DO��������� 

'DWD�DQDO\VLV 

7KH�GLVWULEXWLRQ�RI�HDFK�YDULDEOH�ZDV�H[DPLQHG�WR�
HQVXUH�QRUPDOLW\��%RWK�LQGHSHQGHQW�VDPSOH�W-WHVWV�DQG�
0DQQ-:KLWQH\� 8� DQDO\VHV� ZHUH� XVHG� WR� FRPSDUH�
SDWLHQWV� DQG� FRQWUROV� RQ� VRFLRGHPRJUDSKLF� YDULDEOHV�
DQG�RQ�WKHLU�SHUIRUPDQFHV�RQ�WKH�*1*��WKH�06(7��WKH�
+D\OLQJ�7HVW��DQG�WKH�'LJLW�6SDQ��7R�DOOHYLDWH�WKH�WH[W��
ZKHQ� WKH� SDUDPHWULF� DQG� QRQ-SDUDPHWULF� DQDO\VHV�
\LHOG� WKH� VDPH� UHVXOWV�� RQO\� WKH�SULRUV�ZHUH� UHSRUWHG��
5HSHDWHG� PHDVXUHV� $129$V� ZHUH� DOVR� XVHG� WR�
FRPSDUH� SDWLHQWV� DQG� FRQWUROV� RQ� WKHLU� SHUIRUPDQFHV�
RQ�WKH�667��WKH�1HOVRQ�7DVN��WKH�,*7��DQG�WKH�'.()6�
707�� )LQDOO\�� FRUUHODWLRQ� DQDO\VHV� ZHUH� XVHG�� ERWK�
SDUDPHWULF� DQG� QRQ-SDUDPHWULF�� WR� H[DPLQH� WKH�
UHODWLRQVKLSV� EHWZHHQ� SHUIRUPDQFHV� RQ� WKH� LQKLELWLRQ�
WDVNV� DQG� LPSXOVLYH� EHKDYLRUV� REVHUYHG� LQ� HYHU\GD\�
OLIH��:H� DOVR� XVHG� SDUWLDO� FRUUHODWLRQV� WR� H[SORUH� WKH�
UHODWLRQVKLSV�EHWZHHQ�YDULRXV�PHDVXUHV�RI�LPSXOVLYLW\�
ZKLOH�FRQWUROOLQJ�IRU�WKH�LQIOXHQFH�RI�VWDWHV�RI�DQ[LHW\�
DQG�GHSUHVVLRQ�DV�UHSRUWHG�LQ�WKH�+$'6�� 

5HVXOWV 

3UHOLPLQDU\�DQDO\VHV 

6WXGHQW¶V� W-WHVW� IRU� LQGHSHQGHQW� VDPSOHV� KDYH�
VKRZQ�WKDW�WKHUH�DUH�QR�VLJQLILFDQW�GLIIHUHQFHV�RQ�DJH�
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DQG� \HDUV� RI� HGXFDWLRQ� EHWZHHQ� WKH� 7%,� DQG� FRQWURO�
JURXSV��W����� ������S� ������DQG�W����� ������S� �������
UHVSHFWLYHO\��� 

&RPSDULVRQ� EHWZHHQ� SDWLHQWV� DQG� FRQWUROV� RQ� WKH�
SHUIRUPDQFH�WDVNV� 

0HDQV��VWDQGDUG�GHYLDWLRQV��PLQLPDO�DQG�PD[LPDO�
VFRUHV� RI� DOO� SHUIRUPDQFH� WDVNV� IRU� ERWK� 7%,� DQG�
FRQWURO�SDUWLFLSDQWV�DUH�OLVWHG�LQ�7DEOH��� 

*1*�� )RU� WKLV� WDVN� WZR�7%,�SDUWLFLSDQWV�DQG�RQH�
FRQWURO� ZHUH� H[FOXGHG� IURP� DQDO\VHV� EHFDXVH� RI�
WHFKQLFDO� GLIILFXOWLHV�� � ,QGHSHQGHQW� W-WHVWV� ZHUH�

FRQGXFWHG� RQ� PHDQ� 57V� RQ� VXFFHVVIXO� *R� WULDOV�� RQ�
RPLVVLRQ�� DQG� RQ� FRPPLVVLRQ� HUURUV�� 5HVXOWV� VKRZ�
WKDW�7%,�SDUWLFLSDQWV�DUH�VLJQLILFDQWO\�VORZHU�WKDQ�WKH�
FRQWUROV�� W������� �������S� � ������5HVXOWV�DOVR�UHYHDO�
WKDW� 7%,� SDUWLFLSDQWV� PDGH� VLJQLILFDQWO\� PRUH�
RPLVVLRQ� HUURUV� �L�H��� QRW� SUHVVLQJ� WKH� VSDFHEDU�ZKHQ�
WKH\�VKRXOG��WKDQ�WKH�FRQWUROV��W������� �������S� �������
7KH� JURXSV� GLG� QRW� GLIIHU� DV� WR� WKH� QXPEHU� RI�
FRPPLVVLRQ� HUURUV�PDGH� �L�H��� SUHVVLQJ� WKH� VSDFH� EDU�
ZKHQ�WKH\�VKRXOG�QRW���W����� ������S� �����͘ 

,QGHSHQGHQW� W-WHVWV� UHYHDOHG� WKDW� WKH� 7%,�
SDUWLFLSDQWV¶�&R9V�GLG�QRW�VLJQLILFDQWO\�GLIIHU�IURP�WKH�

7DEOH�� 

0HDQ��6WDQGDUG�'HYLDWLRQV��0LQLPXP��DQG�0D[LPXP�RQ�3HUIRUPDQFH�7DVNV�IRU�7%,�DQG�&RQWURO�3DUWLFLSDQWV 

  7%,�3DUWLFLSDQWV 
�Q� ���� 

&RQWURO�3DUWLFLSDQWV 
�Q� ���� 

S 

  0HDQ 6' 0LQ 0D[ 0HDQ 6' 0LQ 0D[   

*1*�57��PV� ������ ����� ��� ��� ������ ����� ��� ���  

*1*�RPLVVLRQ�HUURUV���� ���� ���� � �� ��� ��� � �  

*1*�FRPPLVVLRQ�HUURUV���� ����� ����� � �� ����� ����� � ��   

1HOVRQ�57��8)� ������� ������ ��� ���� ������ ������ ��� ����  

1HOVRQ�57��)� ������� ������ ��� ���� ������� ������ ��� ����  

1HOVRQ�57��+)� ������� ������ ��� ���� ������� ������ ��� ����  

1HOVRQ�57��5&� ������� ������ ��� ���� ������� ������ ��� ����  

6657��PV� ������ ������ ��� ���� ������ ������ �� ���  

667�RPLVVLRQ�HUURUV���� ���� ���� � �� ��� ��� � ���   

667�FRPPLVVLRQ�HUURUV���� ����� ����� �� �� ����� ����� �� ��   

06(7�WRWDO�SURILOH�VFRUH ���� ���� � � ���� ��� � �  

+D\OLQJ�SHQDOWLHV ���� ���� � �� ���� ���� � ��  

,*7���WR��� -���� ����� -�� �� ��� ����� -�� ��   

,*7����WR���� ���� ����� -�� �� ����� ����� -�� ��  

,*7�WRWDO�VFRUH -���� ����� -�� �� ����� ����� -�� ���  

'.()6�707�9LVXDO�6FDQ�
QLQJ ���� ���� � �� ���� ���� � ��   

'.()6�707�1XPEHU�6H�
TXHQFLQJ ���� ���� � �� ����� ���� � ��  

'.()6�707�/HWWHU�6H�
TXHQFLQJ ���� ���� � �� ���� ���� � ��  

'.()6�707�1XPEHU-
/HWWHU�6ZLWFKLQJ ���� ���� � �� ����� ���� � ��  

'.()6�707�0RWRU�6SHHG ���� ���� � �� ����� ���� � ��  

)RUZDUG�'LJLW�6SDQ ���� ���� � �� ����� ���� � ��   

%DFNZDUG�'LJLW�6SDQ ���� ���� � �� ���� ���� � ��   

1RWH��S��������S��������S���������6'� �VWDQGDUG�GHYLDWLRQ��0LQ� �PLQLPXP��0D[� �PD[LPXP��*1*� �*R�1R-*R��
57� �UHDFWLRQ�WLPH��8)� �XQIDPLOLDU�FRQGLWLRQ��)� �IDPLOLDU�FRQGLWLRQ��+)� �KLJKO\�IDPLOLDU�FRQGLWLRQ��5&� �UHVSRQVH�FRQ�
IOLFW�FRQGLWLRQ��6657� �6WRS-6LJQDO�UHDFWLRQ�WLPH��667� �6WRS-6LJQDO�7DVN��06(7� �0RGLILHG�6L[�(OHPHQWV�7DVN��,*7� �
,RZD�*DPEOLQJ�7DVN� 
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(;(&87,9(�)81&7,216�$1'�,038/6,9,7<�,1�7%, 

FRQWUROV� �W�����  � ������ S�  � ������ DQG� WKHUHIRUH��
VXJJHVWLQJ� WKDW� WKH� LQWHUJURXS�GLIIHUHQFHV�REWDLQHG� LQ�
WKH�*1*�WDVN�DUH�QRW�DWWULEXWDEOH�WR�GHILFLWV�UHODWHG�WR�
VXVWDLQHG�DWWHQWLRQ� 

667��)RU�WKH�DQDO\VHV�RI�WKLV�WDVN��ZH�H[FOXGHG�WKH�
SDUWLFLSDQWV� ZLWK� D� SHUFHQWDJH� RI� LQKLELWLRQ� HUURUV� RI�
����� ��� 7%,V�� �� FRQWUROV�� VLQFH� LW� LV� LPSRVVLEOH� WR�
DFFXUDWHO\�HVWLPDWH�VWRS-VLJQDO�UHDFWLRQ�WLPHV��6657V��
IRU� SDUWLFLSDQWV� ZKR� GR� QRW� LQKLELW� WKHLU� UHVSRQVHV��
6LPLODUO\�� ZH� H[FOXGHG� SDUWLFLSDQWV� ZKR� REWDLQHG�
QHJDWLYH� 6657V� ��� 7%,�� �� FRQWUROV��� $OVR�� DV�
PHQWLRQHG�HDUOLHU�� WULDOV� LQ�ZKLFK SDUWLFLSDQWV� VORZHG�
WKHLU�UHVSRQVH�E\�PRUH�WKDQ�WKUHH�VWDQGDUG�GHYLDWLRQV�
WKDQ� WKH�PHDQ� RI� WKH� SUHYLRXV� WULDOV�ZHUH� HOLPLQDWHG�
�IRU�WKH�7%,�JURXS� PLQ� �����PD[� ������0� ��������
6'�  � ����� WULDOV�� IRU� WKH� FRQWURO� JURXS�� PLQ�  � ����
PD[� �����0� ��������6'� ������WULDOV�� 

$�PL[HG� UHSHDWHG�PHDVXUH�$129$�EHWZHHQ�7%,�
SDUWLFLSDQWV� DQG� FRQWUROV� LQ� WKH� DQJHU� DQG� QHXWUDO�
FRQGLWLRQV� VKRZHG� D� PDLQ� JURXS� HIIHFW�� )���� ����  �
������ S� � ������ Ș�S� � ����� 7KLV� LQGLFDWHV� WKDW� WKH�7%,�
SDUWLFLSDQWV�KDG�VLJQLILFDQWO\�VORZHU�6657V�FRPSDUHG�
WR� FRQWUROV�� 5HVXOWV� DOVR� UHYHDOHG� WKDW� WKHUH� ZDV� QR�
VLJQLILFDQW� HIIHFW� RI� WKH� FRQGLWLRQ� DQG� QR� LQWHUDFWLRQ�
HIIHFW��)V�����͘ 

$V� IRU� WKH� *1*�� &R9V� ZHUH� FDOFXODWHG� DQG�
FRPSDUHG� ZLWK� DQ� LQGHSHQGHQW� W-WHVW� ZKLFK� DOVR�
UHYHDOHG� WKDW� WKH� 7%,� SDUWLFLSDQWV¶� &R9V� GLG� QRW�
VLJQLILFDQWO\� GLIIHU� IURP� WKH� FRQWUROV¶� �W��� � ������ S�
 �������� 

+D\OLQJ�7HVW��$Q�LQGHSHQGHQW�W-WHVW�FRQGXFWHG�RQ�
WKH�QXPEHU�RI�SHQDOWLHV�UHYHDOV�WKDW�WKH�7%,�VXUYLYRUV�
REWDLQHG�VLJQLILFDQWO\�PRUH�SHQDOWLHV� WKDQ� WKH�FRQWURO�
SDUWLFLSDQWV��W�������� �������S� ��������WKXV�LQGLFDWLQJ�
D�ZHDNHU�SHUIRUPDQFH��L�H���PRUH�LQWHUIHUHQFH�IURP�WKH�
GRPLQDQW� ZRUG��� 5HVXOWV� DOVR� UHYHDO� D� VLJQLILFDQW�
GLIIHUHQFH� DV� WR� WKH� WLPH� DZDUGHG� WR� WKH� LQKLELWLRQ�
FRQGLWLRQ� �W��������  � ������ S�  � ������� LQGLFDWLQJ� WKDW�
WKH� 7%,� SDUWLFLSDQWV� WRRN� PRUH� WLPH� WR� LQKLELW� WKH�
UHVSRQVH�ZKHQ�FRPSDUHG�WR�WKH�PDWFKHG�FRQWUROV�� 

1HOVRQ� 7DVN�� 2QH� FRQWURO� GLG� QRW� FRPSOHWH� WKLV�
WDVN� EHFDXVH� RI� D� WHFKQLFDO� GLIILFXOW\�� $� PL[HG�
UHSHDWHG�PHDVXUH�$129$�ZLWK� WKH�JURXSV��7%,�DQG�
FRQWURO��DV�WKH�EHWZHHQ�VXEMHFW�IDFWRU�DQG�WKH�OHYHOV�RI�
LQWHUIHUHQFH��L�H���PLQLPDO��LQWHUPHGLDWH��PD[LPDO��DQG�
UHVSRQVH� LQWHUIHUHQFH�� DV� WKH� UHSHDWHG� PHDVXUHV�
LQGLFDWHG� D� PDLQ� JURXS� HIIHFW� �)���� ����  � ������� S�
�� ������ Ș�S�  � ������ ZKLFK� VKRZHG� WKDW� WKH� 7%,�
SDUWLFLSDQWV¶�57V�ZHUH�VLJQLILFDQWO\�ORQJHU�WKDQ�WKRVH�
RI� WKHLU� PDWFKHG� FRQWUROV�� 5HVXOWV� DOVR� VKRZ� D�
VLJQLILFDQW�HIIHFW�RI�WKH�FRQGLWLRQ��)��������� ��������
S���������Ș�S� �������DQG�D�VLJQLILFDQW�LQWHUDFWLRQ�HIIHFW�
�)��������� �������S� �������Ș�S ������ 

,Q� RUGHU� WR� GHWHUPLQH� LQ�ZKLFK�ZD\� WKH� FRQGLWLRQ�
�OHYHO� RI� LQWHUIHUHQFH�� DIIHFWHG� WKH� UHVXOWV�� SDLUHG�
VDPSOH�W-WHVWV�ZHUH�FRQGXFWHG�IRU�HDFK�JURXS��5HVXOWV�
UHYHDOHG� WKDW� WKHUH� ZDV� QR� VLJQLILFDQW� GLIIHUHQFH�
EHWZHHQ� WKH� FRQGLWLRQV� IRU� WKH� 7%,� VDPSOH�� ZKLFK�
VKRZHG� WKDW� WKH� OHYHO�RI� LQWHUIHUHQFH�GLG�QRW�KDYH�DQ�
HIIHFW�RQ�WKH�7%,�SDUWLFLSDQWV¶�57V��,QGHHG��WKHUH�ZHUH�
QR� VLJQLILFDQW� GLIIHUHQFHV� EHWZHHQ� WKH� PLQLPDO�
LQWHUIHUHQFH� DQG� WKH� LQWHUPHGLDWH� LQWHUIHUHQFH�
FRQGLWLRQV� �W�����  � ����� S�  � ������� EHWZHHQ� WKH�
PLQLPDO� DQG� PD[LPDO� LQWHUIHUHQFH� FRQGLWLRQV� �W�����
 ������S� �������QRU�EHWZHHQ�WKH�PLQLPDO�DQG�UHVSRQVH�
LQWHUIHUHQFH� FRQGLWLRQV� �W�����  � ����� S�  � �������
6LPLODUO\�� QR� VLJQLILFDQW� GLIIHUHQFHV� ZHUH� IRXQG�
EHWZHHQ� WKH� LQWHUPHGLDWH� DQG� PD[LPDO� LQWHUIHUHQFH�
FRQGLWLRQV� �W�����  � ����� S�  � ������� EHWZHHQ� WKH�
LQWHUPHGLDWH� DQG� UHVSRQVH� LQWHUIHUHQFH� FRQGLWLRQV� �W
����� ������S� �������QRU�EHWZHHQ�WKH�PD[LPDO�DQG�WKH�
UHVSRQVH� LQWHUIHUHQFH� FRQGLWLRQV� �W�����  � ����� S�
 �������� 

$V� IRU� WKH�PDWFKHG� FRQWUROV�� UHVXOWV� UHYHDOHG� WKDW�
WKH� PLQLPDO� LQWHUIHUHQFH� FRQGLWLRQ� VLJQLILFDQWO\�
GLIIHUHG� IURP� DOO� WKUHH� RWKHU� OHYHOV� RI� LQWHUIHUHQFH�
�LQWHUPHGLDWH��W����� �������S���������PD[LPDO��W����� �
������S��� ������ UHVSRQVH� LQWHUIHUHQFH�� W����� �������S�
�� �������ZKLFK� GLG� QRW� VLJQLILFDQWO\� GLIIHU� IURP� HDFK�
RWKHU�� ,QGHHG�� QR� VLJQLILFDQW� GLIIHUHQFHV� ZHUH� IRXQG�
EHWZHHQ� WKH� LQWHUPHGLDWH� DQG� PD[LPDO� LQWHUIHUHQFH�
FRQGLWLRQV� �W�����  � ����� S�  � ������� EHWZHHQ� WKH�
LQWHUPHGLDWH� DQG� UHVSRQVH� LQWHUIHUHQFH� FRQGLWLRQV� �W
����� ������S� ������QRU�EHWZHHQ�WKH�PD[LPDO�DQG�WKH�
UHVSRQVH� LQWHUIHUHQFH� FRQGLWLRQV� �W�����  � ������ S�
 � ������� 7KHUHIRUH�� WKLV� WDVN� GLG� QRW� DOORZ� WKH�
GLVFULPLQDWLRQ�EHWZHHQ�FRQGLWLRQV�IRU�WKH�7%,�VDPSOH�� 

:H� DOVR� REVHUYHG� WKH� HUURUV� FRPPLWWHG� E\� HDFK�
JURXS�� EXW� WKH� PHDQ� HUURU� UDWH� ZDV� ORZ� IRU� ERWK�
JURXSV��,QGHHG��WKH�7%,�SDUWLFLSDQWV�PDGH�EHWZHHQ�����
�PLQLPDO�LQWHUIHUHQFH��DQG������UHVSRQVH�LQWHUIHUHQFH��
HUURUV� DQG� WKHLU� PDWFKHG� FRQWUROV� PDGH� EHWZHHQ� ����
�PLQLPDO�LQWHUIHUHQFH��DQG������UHVSRQVH�LQWHUIHUHQFH��
HUURUV�� )RU� WKLV� UHDVRQ�� ZH� GLG� QRW� DQDO\VH� IXUWKHU�
HUURUV� 

)LQDOO\�� DV� IRU� WKH�*1*�DQG� WKH�667�� D�&R9�ZDV�
REWDLQHG� IRU�HDFK�SDUWLFLSDQW� DQG�ZDV� WKHQ�FRPSDUHG�
ZLWK�DQ�LQGHSHQGHQW�W-WHVW��2QFH�DJDLQ��QR�VLJQLILFDQW�
GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ�WKH�7%,�SDUWLFLSDQWV�DQG�
WKHLU�PDWFKHG�FRQWUROV��W����� ������S� ������� 

,*7��7ZR�7%,�SDUWLFLSDQWV� DQG� WKUHH� FRQWUROV�GLG�
QRW� FRPSOHWH� WKLV� WDVN� EHFDXVH� RI� D� WHFKQLFDO�
GLIILFXOW\�� $� PL[HG� UHSHDWHG� PHDVXUH� $129$�
EHWZHHQ� 7%,� SDUWLFLSDQWV� DQG� FRQWUROV� RQ� WKH� EORFN�
WULDOV� ��� WR����DQG���� WR������ LQGLFDWHG�D�PDLQ�JURXS�
HIIHFW� �)���� ����  � ������� S�  � ������ Ș�S�  � �����ZKLFK�
VKRZHG� WKDW� WKH� FRQWURO� SDUWLFLSDQWV� PDGH� OHVV�
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GLVDGYDQWDJHRXV� FKRLFHV� WKDQ� WKH� 7%,� VXUYLYRUV��
5HVXOWV�DOVR�VKRZ�D�VLJQLILFDQW�HIIHFW�RI�WKH�FRQGLWLRQ�
�)���� ����  � ������� � � S� �� ������ Ș�S� � ����� DQG� D�
VLJQLILFDQW� LQWHUDFWLRQ� HIIHFW� �)���� ����  � ������ S�
 � ������ Ș�S� � ������ $GGLWLRQDO� DQDO\VHV� UHYHDO� D�
VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� WKH� JURXSV� RQ� WKH� ODVW�
H[SHULPHQWDO�EORFN�RQO\��WULDOV����WR������W����� �������
S�  � ������� 7KLV� LQGLFDWHV� WKDW� WKH� 7%,� SDUWLFLSDQWV�
PDGH�PRUH�GLVDGYDQWDJHRXV�FKRLFHV�RQ� WKH� ODVW� WULDOV�
WKDQ�WKH�FRQWUROV� 

06(7�� $Q� LQGHSHQGHQW� W-WHVW� FRQGXFWHG� RQ� WRWDO�
SURILOH�VFRUHV�UHYHDOV�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�
WKH�JURXSV��W�������� ������S����������,QGHHG��WKH�7%,�
SDUWLFLSDQWV�KDG�VLJQLILFDQWO\�ORZHU�SURILOH�VFRUHV�WKDQ�
WKHLU� FRQWURO� FRXQWHUSDUWV�� ZKLFK� LQGLFDWHV� ZHDNHU�
SODQQLQJ�DELOLWLHV�IURP�WKH�SULRU�� 

'.()6� 707�� $� PL[HG� UHSHDWHG� PHDVXUH�
$129$� EHWZHHQ� 7%,� SDUWLFLSDQWV� DQG� FRQWUROV� LQ�
YLVXDO� VFDQQLQJ�� QXPEHU� VHTXHQFLQJ�� OHWWHU�
VHTXHQFLQJ��QXPEHU-OHWWHU�VZLWFKLQJ��DQG�PRWRU�VSHHG�
FRQGLWLRQV� VKRZHG� D� PDLQ� JURXS� HIIHFW� �)���� ����  �
������S� �������Ș�S� �������ZKLFK�LQGLFDWHG�WKDW�WKH�7%,�
SDUWLFLSDQWV�REWDLQHG�VLJQLILFDQWO\�ORZHU�VFDOHG�VFRUHV�
WKDQ� WKHLU� FRQWURO� FRXQWHUSDUWV�� 5HVXOWV� DOVR� VKRZ� D�

VLJQLILFDQW�HIIHFW�RI� WKH�FRQGLWLRQ��)�������� �������S�
 � ������ Ș�S� � ����� DQG� D� VLJQLILFDQW� LQWHUDFWLRQ� HIIHFW�
�)���� ����  � ������ S�  � ������ Ș�S� � ������ ,W� VKRXOG� EH�
QRWHG� WKDW� '.()6� 707� GDWD� ZDV� QRW� DYDLODEOH� IRU�
HLJKW� 7%,� SDUWLFLSDQWV� LQ� RUGHU� QRW� WR� LQWHUIHUH� ZLWK�
WKHLU�RIILFLDO�QHXURSV\FKRORJLFDO�DVVHVVPHQW� 

,QGHSHQGHQW� W-WHVWV� UHYHDO� VLJQLILFDQW� GLIIHUHQFHV�
EHWZHHQ�WKH�7%,�SDUWLFLSDQWV�DQG�WKH�PDWFKHG�FRQWUROV�
RQ�WKH�QXPEHU�VHTXHQFLQJ��W�������� �������S� ��������
WKH� OHWWHU� VHTXHQFLQJ� �W�����  � ������ S�  � ������� WKH�
QXPEHU-OHWWHU� VZLWFKLQJ� �W��������  � ������ S�  � �������
DQG� RQ� WKH�PRWRU� VSHHG� �W����� � ������S� � �������2Q�
HDFK� FRQGLWLRQ�� FRQWUROV� SHUIRUP� EHWWHU� WKDQ� WKH�7%,�
SDUWLFLSDQWV�� 1R� VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG� IRU�
WKH� YLVXDO� VFDQQLQJ� FRQGLWLRQ� �W��������  � ������ S�
 ������� 

'LJLW� 6SDQ�� ,QGHSHQGHQW� W-WHVWV� RQ� WRWDO� VFRUHV�
UHYHDOHG�QR�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�RXU�JURXSV�
RQ� ERWK� IRUZDUG� DQG� EDFNZDUG� GLJLW� VSDQV��
UHVSHFWLYHO\� WV��������  � ������ S�  � ����� DQG� WV�����  �
������S� � ������ ,W� VKRXOG�EH�QRWHG� WKDW�'.()6�707�
GDWD�ZDV�QRW�DYDLODEOH�IRU�VL[�7%,�SDUWLFLSDQWV�LQ�RUGHU�
QRW� WR� LQWHUIHUH�ZLWK� WKHLU�RIILFLDO� QHXURSV\FKRORJLFDO�
DVVHVVPHQW� 

7DEOH�� 

)UHTXHQF\�RI�0RWRU�DQG�9HUEDO�,PSXOVLYH�%HKDYLRUV�LQ�7%,�6DPSOH 
  'DLO\���� :HHNO\���� 0RQWKO\���� 1HYHU���� 

$JJUHVVLYH�DFW�DJDLQVW�RWKHU�RU�REMHFW � � � �� 

$JJUHVVLYH�DFW�DJDLQVW�VHOI � � � �� 

'DQJHURXV�DFW �� �� � �� 

6H[XDO�DFW � � � ��� 

$FW�RI�LPPHGLDWH�JUDWLILFDWLRQ �� � � �� 

,QDSSURSULDWH�DFW � � � �� 

$FW�RI�ODFN�RI�SHUVLVWHQFH �� � � �� 

$FW�RI�DJLWDWLRQ � � � �� 

'LVRUJDQL]HG�DFW �� � � �� 

3HUVHYHUDWLYH�DFW � � � �� 

$JJUHVVLYH�FRPPHQW�DJDLQVW�RWKHU � � � �� 

6H[XDOO\�LQDSSURSULDWH�FRPPHQW � � � �� 

6RFLDOO\�LQDSSURSULDWH�FRPPHQW �� � � �� 

,QDSSURSULDWH�LQWHUUXSWLRQ�ZLWK�D�FRPPHQW � � �� �� 

&RPPHQW�RI�ODFN�RI�SHUVLVWHQFH � � � �� 

'LVRUJDQL]HG�FRPPHQW �� � � �� 
3HUVHYHUDWLYH�FRPPHQW �� � � �� 
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5HODWLRQVKLSV� EHWZHHQ� SHUIRUPDQFH� WDVNV� DQG�
REVHUYDWLRQV 

,W�VKRXOG�EH�QRWHG�WKDW�IRU�WKH�IROORZLQJ�DQDO\VHV��RQO\�
WKH� 7%,� SDUWLFLSDQWV¶� VFRUHV� DQG� UHVXOWV� ZHUH�
FRQVLGHUHG� 

,PSXOVLYH�%HKDYLRU�5DWLQJ�6FDOH��7DEOH���VKRZV�
WKH� IUHTXHQF\�RI� HDFK�EHKDYLRU� IRU����SDUWLFLSDQWV�RI�
WKH� 7%,� VDPSOH�� $QDO\VHV� ZHUH� PDGH� LQ� RUGHU� WR�
GHWHUPLQH� WKH� FRUUHODWLRQV� EHWZHHQ� WKH� PRWRU� �L�H���
DFWV��DQG�YHUEDO��L�H���FRPPHQWV��LPSXOVLYH�EHKDYLRUV��
5HVXOWV�VKRZ�D�YHU\�VWURQJ�FRUUHODWLRQ��U����� �������S�
��������DQG�GR�QRW�DOORZ�XV�WR�FRQFOXGH�WKDW�WKHVH�DUH�
GLVWLQFW�GLPHQVLRQV��W����� �������S� ��������7KHUHIRUH��
RQO\� WKH� WRWDO�VFRUH�REWDLQHG�IRU�HDFK�7%,�SDUWLFLSDQW�
ZDV� XVHG� IRU� WKH� VXEVHTXHQW� DQDO\VHV�� 

3HUIRUPDQFH�WDVNV� 

,*7��)RU�WKH�IROORZLQJ�DQDO\VHV��RQO\�WKH�WULDOV����
WR�����RI�WKH�,*7�ZHUH�FRQVLGHUHG�VLQFH�VWXGLHV�KDYH�
VKRZQ� WKDW� RQO\� WKH� ODWWHU� WULDOV� DOORZ� WR� VHH� LI� WKH�
VXEMHFW� XQGHUVWDQGV� WKDW�� LQ� WKH� ORQJ� WHUP�� WKH� ULVN\�
GHFNV� KDYH� QR� EHQHILWV�� ZKLFK� LV� WKH� FRQFHSWXDO�
UDWLRQDOH�RI�WKH�WDVN��,QGHHG��LW�KDV�EHHQ�VXJJHVWHG�WKDW�
WKH�WULDOV�DW� WKH�EHJLQQLQJ��DQG�WKH�HQG�RI�WKH� WDVN�GR�

QRW� WDS� LQWR� WKH� VDPH� SV\FKRORJLFDO� PHFKDQLVPV�
�'XQQ�� ������ DQG� LW� WKHUHIRUH� EHFRPHV� LPSUXGHQW� WR�
EDVH�FRQFOXVLRQV�RQ�WKH�WRWDO�VFRUH�� 

'.()6� 707��$V�PHQWLRQHG� HDUOLHU�� WKH�QXPEHU-
OHWWHU� VZLWFKLQJ� FRQGLWLRQ� LV� WKH� RQH� WKDW� DVVHVVHV�
FRJQLWLYH�IOH[LELOLW\��7KHUHIRUH��LW�LV�WKH�RQO\�FRQGLWLRQ�
WKDW�ZDV�FRQVLGHUHG�IRU�WKH�IROORZLQJ�DQDO\VHV� 

&RUUHODWLRQ� $QDO\VHV�� 6SHDUPDQ� FRUUHODWLRQV�
EHWZHHQ� WKH� SHUIRUPDQFH� WDVNV� DQG� WKH� LPSXOVLYH�
EHKDYLRUV�REVHUYHG�E\�WKH�WUHDWLQJ�FOLQLFLDQV�RU�QXUVHV�
LQ�WKH�UHKDELOLWDWLRQ�VHWWLQJ�DUH�UHSRUWHG�LQ�7DEOH����,W�
VKRXOG�EH�QRWHG�WKDW�PXOWLSOH�DQDO\VHV�ZHUH�PDGH�WKXV�
DXJPHQWLQJ� WKH� ULVN� RI� W\SH� ,� HUURUV��+RZHYHU�� VLQFH�
WKH�IROORZLQJ�VWXG\� LV�FRPSRVHG�RI�D�UHODWLYHO\�VPDOO�
VDPSOH� DQG� LV� H[SORUDWRU\�� ZH� ILQG� LW� LPSRUWDQW� WR�
FRQGXFW� DQG� SUHVHQW� WKH� IROORZLQJ� DQDO\VHV�
QRQHWKHOHVV� LQ� RUGHU� WR� EHJLQ� REVHUYLQJ� WKH� OLQNV�
EHWZHHQ� GLPHQVLRQV� RI� LPSXOVLYLW\� DQG� FRJQLWLYH�
PHFKDQLVPV�DPRQJ�D�7%,�VDPSOH� 

,PSXOVLYH�%HKDYLRU�5DWLQJ�6FDOH��7KH� WRWDO� VFRUH�
RQ� WKH� ,PSXOVLYH� %HKDYLRU� 5DWLQJ� 6FDOH� ZDV�
FRUUHODWHG� WR� WKH� WRWDO� SURILOH� VFRUH� RQ� WKH�06(7� �U
�����  � -����� S�  � ������� 7KLV� LQGLFDWHV� WKDW� D� EHWWHU�

7DEOH�� 

6SHDUPDQ�&RUUHODWLRQV�%HWZHHQ�3HUIRUPDQFH�7DVNV�DQG�,PSXOVLYH�%HKDYLRUV 

9DULDEOHV ,%56�7RWDO�6FRUH��Q� 

$JH -��������� 

(GXFDWLRQ -��������� 

7%,�VHYHULW\ ��������� 

*1*�57 -��������� 

*1*�RPLVVLRQ�HUURUV ��������� 

�6657 ��������� 

1HOVRQ�PLQLPDO�LQWHUIHUHQFH -��������� 

1HOVRQ�LQWHUPHGLDWH�LQWHUIHUHQFH -��������� 

1HOVRQ�PD[LPDO�LQWHUIHUHQFH -��������� 

1HOVRQ�UHVSRQVH�LQWHUIHUHQFH -��������� 

,*7���-��� -��������� 

06(7�SURILOH�VFRUH -��������� 

+D\OLQJ�SHQDOWLHV -��������� 

'.()6�1XPEHU-/HWWHU�6ZLWFKLQJ -��������� 

+$'6�$Q[LHW\ -��������� 

+$'6�'HSUHVVLRQ ��������� 

1RWH��7%,�VHYHULW\�DV�GLDJQRVHG�E\�WKH�WUHDWLQJ�SK\VLFLDQ���S��������*1*� �*R�1R-*R��57� �UHDFWLRQ�WLPH��6657� �6WRS�
6LJQDO�UHDFWLRQ�WLPH��,*7� �,RZD�*DPEOLQJ�7DVN��06(7� �0RGLILHG�6L[�(OHPHQWV�7DVN��+$'6� �+RVSLWDO�$Q[LHW\�'H�
SUHVVLRQ�6FDOH��,%56� �,PSXOVLYH�%HKDYLRU�5DWLQJ�6FDOH� 
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SHUIRUPDQFH�RQ� WKH�06(7� �L�H��� KLJKHU�SURILOH� VFRUH��
LV� DVVRFLDWHG� ZLWK� OHVV� REVHUYHG� LPSXOVLYH� DFWV� DQG�
LPSXOVLYH� FRPPHQWV�� 3DUWLDO� 6SHDUPDQ� FRUUHODWLRQV�
UHYHDOHG� WKDW� WKLV� FRUUHODWLRQ� ZDV� PDLQWDLQHG� ZKHQ�
FRQWUROOLQJ� IRU� DQ[LHW\� DQG� GHSUHVVLRQ� V\PSWRPV� �U
�����  � -����� S�  � ����� DQG� U�����  � -����� S�  � ������
UHVSHFWLYHO\���,W�VKRXOG�EH�QRWHG�WKDW�+$'6�GDWD�ZDV�
XQDYDLODEOH� IRU� WZR� 7%,� SDUWLFLSDQWV����� 

'LVFXVVLRQ 

7KH� JRDO� RI� WKLV� VWXG\�ZDV� WR� FRPSDUH� SRVW-DFXWH�
7%,� VXUYLYRUV� WR� FRQWUROV� RQ� PHDVXUHV� RI� SUHSRWHQW�
UHVSRQVH� LQKLELWLRQ�� UHVLVWDQFH� WR� SURDFWLYH�
LQWHUIHUHQFH��DQG�GHFLVLRQ-PDNLQJ�DQG� WR�H[DPLQH�WKH�
OLQN� EHWZHHQ� LPSXOVLYH� EHKDYLRUV� DQG� WKHVH�
XQGHUO\LQJ�PHFKDQLVPV��:H�H[SHFWHG�WKH�7%,�VDPSOH�
WR� VKRZ� ZHDNHU� SHUIRUPDQFHV� RQ� WKH� SHUIRUPDQFH�
WDVNV� WKDQ� WKH� FRQWUROV�� :H� DOVR� H[SHFWHG� WKH�
SHUIRUPDQFHV� RQ� WKH� PHDVXUHV� RI� SUHSRWHQW� UHVSRQVH�
LQKLELWLRQ�� UHVLVWDQFH� WR� SURDFWLYH� LQWHUIHUHQFH�� DQG�
GHFLVLRQ-PDNLQJ� WR� EH� DVVRFLDWHG� ZLWK� LPSXOVLYH�
EHKDYLRUV�LQ�HYHU\GD\�OLIH�DV�REVHUYHG�E\�FOLQLFLDQV�� 

7KH� 7%,� VXUYLYRUV� VKRZHG�� DV� H[SHFWHG�� ZRUVH�
SHUIRUPDQFH� RQ� PHDVXUHV� RI� SUHSRWHQW� UHVSRQVH�
LQKLELWLRQ� �L�H��� VORZHU�57V�DQG�PRUH�RPLVVLRQ�HUURUV�
RQ�WKH�*1*�WDVN��VORZHU�6657V�DQG�PRUH�SHQDOWLHV�RQ�
WKH� +D\OLQJ� 7DVN��� RI� SURDFWLYH� LQWHUIHUHQFH� LQ�
ZRUNLQJ� PHPRU\� �L�H��� VORZHU� 57V� RQ� WKH� 1HOVRQ�
7DVN��� DQG� RI� GHFLVLRQ� PDNLQJ� �L�H��� ORZHU� SURILOH�
VFRUHV� RQ� WKH� 06(7� DQG� ORZHU� VFRUHV� RQ� WKH� ,*7���
)XUWKHUPRUH�� WKH� RQO\� SHUIRUPDQFH� WDVN� WKDW� ZDV�
DVVRFLDWHG�ZLWK� WKH� ,PSXOVLYH� %HKDYLRU� 5DWLQJ� 6FDOH�
ZDV�WKH�06(7�ZKLFK�LV�D�WDVN�WKDW�FDOOV�IRU�SODQQLQJ�
DQG� GHFLVLRQ-PDNLQJ� DQG� WKDW� LV� VHQVLWLYH� WR� JOREDO�
QHXURSV\FKRORJLFDO� GHILFLWV�� 0RUH� SUHFLVHO\�� WKH�
SRRUHU�WKH�SHUIRUPDQFH�RQ�WKH�06(7��WKH�KLJKHU�LV�WKH�
SUREDELOLW\� WKDW� WKH� 7%,� SDUWLFLSDQW� GLVSOD\HG�
LPSXOVLYH�EHKDYLRUV�� 

7KHVH� ILQGLQJV� VXSSRUW� SUHYLRXV� GDWD� LQGLFDWLQJ�
WKDW� SDWLHQWV� ZLWK� 7%,� SUHVHQW� SUHSRWHQW� UHVSRQVH�
LQKLELWLRQ� LPSDLUPHQWV�� SURDFWLYH� LQWHUIHUHQFH�
GLIILFXOWLHV��DQG�ZHDNHQHG�GHFLVLRQ-PDNLQJ� 

7KH� ILQGLQJV� DOVR� VKRZ� WKDW�SHUIRUPDQFH�RQ� WDVNV�
WKDW�DUH�VSHFLILF�WR�WKH�PHDVXUH�RI�LQKLELWLRQ��ZKHWKHU�
LW� LV� SUHSRWHQW� UHVSRQVH� LQKLELWLRQ� RU� UHVLVWDQFH� WR�
SURDFWLYH� LQWHUIHUHQFH��GR�QRW� DOORZ� WKH�SUHGLFWLRQ�RI�
LPSXOVLYH� EHKDYLRUV� LQ� HYHU\GD\� OLIH�� 7KLV� UHVXOW� LV�
FRKHUHQW� ZLWK� 9RWUXED� HW� DO�� �������� 8QOLNH� WKH�
ILQGLQJV�LQ�WKH�FXUUHQW�VWXG\��WKHLUV�GHPRQVWUDWHG�WKDW�
WKH� 707� ZDV� DVVRFLDWHG� ZLWK� REVHUYHG� LPSXOVLYH�
EHKDYLRUV��+RZHYHU��ERWK�WKH�06(7�DQG�WKH�707�DUH�
WDVNV� WKDW� DUH� VHQVLWLYH� WR� JOREDO� QHXURSV\FKRORJLFDO�
GHILFLWV��7KHUHIRUH��ERWK�WKLV�VWXG\�DQG�9RWUXED�HW�DO�¶V�
VKRZ� WKDW� WKHVH� QRQ-VSHFLILF� WDVNV� DUH� VHQVLWLYH� LQ�
LGHQWLI\LQJ� SDWLHQWV� DW� ULVN� RI� FRPPLWWLQJ� LPSXOVLYH�

EHKDYLRUV�� 7KLV� PD\� FRQVHTXHQWO\� UHVXOW� LQ� D�
VLJQLILFDQW�QXPEHU�RI�IDOVH-SRVLWLYHV�DQG�GR�QRW�DOORZ�
WR�DFFXUDWHO\�SUHGLFW�ZKR�LV�DW�ULVN�RI�FRPPLWWLQJ�VXFK�
EHKDYLRUV͘ 

,W� VKRXOG� EH� DFNQRZOHGJHG� WKDW� RQH� OLPLWDWLRQ� LQ�
WKLV� VWXG\� LV� DVVRFLDWHG�ZLWK� WKH�7%,� VDPSOH�� ,QGHHG��
WKH� SDUWLFLSDQWV� FRQVWLWXWHG� D� FRQYHQLHQFH� VDPSOH�
UDWKHU� WKDQ� D� UDQGRP� RQH� VLQFH� WKH\� ZHUH� UHFUXLWHG�
IURP� WZR� VSHFLILF� UHKDELOLWDWLRQ� FHQWHUV� DQG�ZHUH� QRW�
QHFHVVDULO\�FRQVHFXWLYH�DGPLVVLRQV��$OVR��RXU�VDPSOH��
DOWKRXJK�LW�DOORZHG�XV�WR�GHWHFW�VLJQLILFDQW�HIIHFWV��ZDV�
UDWKHU� VPDOO� DQG� RQO\� VOLJKWO\� LPSXOVLYH� �L�H��� PRVW�
7%,�SDUWLFLSDQWV�QHYHU�FRPPLWWHG�LPSXOVLYH�EHKDYLRUV�
DV�REVHUYHG�E\�WKH�FOLQLFLDQV��FI��7DEOH�����0RUHRYHU��
SDUWLFLSDQWV� ZHUH� DOO� XQGHUJRLQJ� LQWHQVLYH�
UHKDELOLWDWLRQ� LQ� DQ� DFXWH� SKDVH� RI� UHKDELOLWDWLRQ�� WKLV�
OLPLWV�WKH�JHQHUDOL]DELOLW\�RI�WKH�UHVXOWV�WR�RWKHU�SKDVHV�
RI�UHKDELOLWDWLRQ� 

$OVR��ZH�ZLVK�WR�SRLQW�RXW�WKDW�DQRWKHU�OLPLWDWLRQ�LQ�
WKLV� VWXG\� PD\� UHODWH� WR� WKH� FRQWURO� SDUWLFLSDQWV��
,QGHHG�� DV� FDQ� EH� REVHUYHG� LQ� 7DEOH� ��� VRPH� RI� WKH�
FRQWUROV� VKRZHG�ZHDN�SHUIRUPDQFHV�RQ�FHUWDLQ� WDVNV��
QDPHO\�WKH�%DFNZDUG�'LJLW�6SDQ��+RZHYHU��VLQFH�WKH\�
ZHUH�VHOHFWHG�RQ�WKH�EDVLV�RI�PDWFKLQJ�WKH�7%,�JURXS�
DQG� WKDW� WKH� UHVXOWV� VKRZHG� ZHDNHQHG� SHUIRUPDQFHV�
IURP�WKH�SDUWLFLSDQWV�ZKR�VXVWDLQHG�7%,�FRPSDUHG� WR�
WKRVH� FRQWUROV� �UHVXOWV� WKDW� DUH� FRQVLVWHQW� ZLWK� WKH�
OLWHUDWXUH���ZH�EHOLHYH�WKDW�WKLV�LV�QRW�D�PDMRU�LVVXH� 

2YHUDOO�� RXU� VWXG\� VKRZV� WKDW� 7%,� SDUWLFLSDQWV�
VKRZ� LPSDLUPHQWV� RQ� SUHSRWHQW� UHVSRQVH� LQKLELWLRQ��
RQ� SURDFWLYH� UHVSRQVH� LQWHUIHUHQFH�� DQG� RQ� GHFLVLRQ-
PDNLQJ�� )LQDOO\�� RXU� VWXG\� LQGLFDWHV� WKDW� RQO\� WKH�
06(7�� ZKLFK� LV� DQ� HFRORJLFDO� WDVN�� SHUPLWV� WKH�
SUHGLFWLRQ� RI� LPSXOVLYH� EHKDYLRUV� LQ� DQ� LQWHQVLYH�
UHKDELOLWDWLRQ� VHWWLQJ�� 7KLV� PLJKW� LQGLFDWH� WKDW�
LPSXOVLYH� EHKDYLRUV� LQ� HYHU\GD\� OLIH� LQ� DQ� LQWHQVLYH�
UHKDELOLWDWLRQ� VHWWLQJ� DUH� OLQNHG� WR� SODQQLQJ� DQG�
GHFLVLRQ-PDNLQJ� UDWKHU� WKDQ� WR� LQKLELWLRQ� �HLWKHU�
SUHSRWHQW�UHVSRQVH�LQKLELWLRQ�RU�UHVLVWDQFH�WR�SURDFWLYH�
LQWHUIHUHQFH�LQ�ZRUNLQJ�PHPRU\���7KHVH�UHVXOWV�FRXOG�
DOVR� LQGLFDWH� WKDW� JOREDO� HFRORJLFDO� WDVNV� DUH� EHWWHU�
SUHGLFWRUV� RI� LPSXOVLYLW\� LQ� HYHU\GD\� OLIH� WKDQ� PRUH�
VSHFLILF� LQKLELWLRQ� UHODWHG� WDVNV� ZKLFK� FDQ� KDUGO\� EH�
JHQHUDOL]HG�WR�GDLO\�VLWXDWLRQV� 

0RUHRYHU�� ZKHQ� FRQVLGHULQJ� WKH� SRWHQWLDO�
FRQVHTXHQFHV�RI�LPSXOVLYLW\�RQ�WKH�SDWLHQWV¶�DQG�WKHLU�
UHODWLYHV¶� ZHOO-EHLQJ�� ZH� EHOLHYH� WKDW� LPSXOVLYLW\�
VKRXOG�EH�DVVHVVHG�V\VWHPDWLFDOO\�LQ�D�FOLQLFDO�VHWWLQJ��
,Q� WKDW� VHQVH�� HFRORJLFDO� WDVNV� VXFK� DV� WKH� 06(7�
VKRXOG�EH�XVHG� LQ�RUGHU� WR� LGHQWLI\�SDWLHQWV�DW� ULVN�RI�
FRPPLWWLQJ� LPSXOVLYH� EHKDYLRUV�� +RZHYHU�� ZH� WKLQN�
WKDW�QR�PHDVXUH�DORQH�FDQ�UHSODFH�DGHTXDWH�FOLQLFLDQV¶�
FRPPXQLFDWLRQ� DV� WR� WKHLU� REVHUYDWLRQV� RI� VSHFLILF�
LPSXOVLYH�EHKDYLRUV��,Q�WKLV�UHJDUG��ZH�EHOLHYH�WKDW�WKH�
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FRPPHQWV� DQG� DFWV� OLVWHG� LQ� WKH� ,PSXOVLYH� %HKDYLRU�
5DWLQJ�6FDOH�DQG�UHSRUWHG�LQ�7DEOH���FRXOG�RULHQW� WKH�
GLVFXVVLRQ�� :H� EHOLHYH� WKDW� D� FRPELQDWLRQ� RI�
SHUIRUPDQFH� WDVNV� DQG� FOLQLFDO� GLDORJXH� LV� WKH� EHVW�
ZD\� WR� DVVHVV� LPSXOVLYLW\� LQ� RUGHU� WR� HQVXUH� WKH�
SDWLHQW¶V� VDIHW\� ZLWKRXW� LPSLQJLQJ� RQ� KLV�KHU�
DXWRQRP\� 

,Q�WKLV�VHQVH��ZH�EHOLHYH�WKDW�WKH�IDFW�WKDW�WKLV�VWXG\�
FRPELQHV�REVHUYDWLRQV�RI�WUDLQHG�SURIHVVLRQDOV�DV�ZHOO�
DV� REMHFWLYH�PHDVXUHV� RQ� D�PXOWLWXGH� RI� SHUIRUPDQFH�
WDVNV�EDVHG�RQ�D�WKHRUHWLFDO�PRGHO�LV�DQ�LPSRUWDQW�DQG�
YDOXDEOH�VWUHQJWK� 

,Q� D� FOLQLFDO� SHUVSHFWLYH�� ZLWK� WKH� UHVXOWV� LQ� WKH�
FXUUHQW� VWXG\� VKRZLQJ� WKDW� SODQQLQJ� DQG� GHFLVLRQ-
PDNLQJ� PLJKW� EH� OLQNHG� WR� LPSXOVLYH� EHKDYLRUV�� ZH�
ZRQGHU� LI� LQWHUYHQWLRQV� DLPLQJ� WR� KHOS� SRVW-7%,�
SDWLHQWV�HQKDQFH�WKHLU�SODQQLQJ�FDSDELOLWLHV�PLJKW�DOVR�
KHOS� LQ� GHFUHDVLQJ� LPSXOVLYH� EHKDYLRUV� LQ� HYHU\GD\�
OLIH� 

5HIHUHQFHV� 

$UEXWKQRWW��.��	�)UDQN��-����������7UDLO�0DNLQJ�7HVW��
SDUW� %� DV� D� PHDVXUH� RI� H[HFXWLYH� FRQWURO��
9DOLGDWLRQ�XVLQJ�D�VHW-VZLWFKLQJ�SDUDGLJP��-RXUQDO�
RI�&OLQLFDO�DQG�([SHULPHQWDO�1HXURSV\FKRORJ\������
���-����� KWWSV���GRL�RUJ�������������-����
��������������-��)7��� 

%HFKDUD�� $��� 'DPDVLR�� $�� 5��� 'DPDVLR�� +��� 	�
$QGHUVRQ�� 6�� :�� �������� ,QVHQVLWLYLW\� WR� IXWXUH�
FRQVHTXHQFHV� IROORZLQJ� GDPDJH� WR� KXPDQ�
SUHIURQWDO� FRUWH[�� &RJQLWLRQ�� ���� �-���� 5HWULHYHG�
IURP� KWWSV���ZZZ�VFLHQFHGLUHFW�FRP�MRXUQDO��
FRJQLWLRQ 

%HFKDUD��$��	�9DQ�GHU�/LQGHQ��0����������'HFLVLRQ-
PDNLQJ� DQG� LPSXOVH� FRQWURO� DIWHU� IURQWDO� OREH�
LQMXULHV�� &XUUHQW� 2SLQLRQ� LQ� 1HXURORJ\�� ���� ���-
����� KWWSV���GRL�RUJ������������ZFR�������������
�������F� 

%LOOLHX[��-���*D\��3���5RFKDW��/���	�9DQ�GHU�/LQGHQ��0��
�������� 7KH� UROH� RI� XUJHQF\� DQG� LWV� XQGHUO\LQJ�
SV\FKRORJLFDO� PHFKDQLVPV� LQ� SUREOHPDWLF�
EHKDYLRXUV��%HKDYLRXU�5HVHDUFK� DQG� 7KHUDS\�� ����
����-������ KWWSV���GRL�RUJ���������
M�EUDW������������� 

%LOOLHX[��-���5RFKDW��/���&HVFKL��*���&DUUp��$���2IIHUOLQ-
0H\HU�� ,��� 'HIHOGUH�� &�-$��� «� 9DQ� /LQGHQ�� 0�
��������9DOLGDWLRQ�RI�D�VKRUW�)UHQFK�YHUVLRQ�RI�WKH�
8336-3�,PSXOVLYH�%HKDYLRU�6FDOH��&RPSUHKHQVLYH�
3V\FKLDWU\�� ���� ���-����� KWWSV���GRL�RUJ���������
M�FRPSSV\FK������������� 

%RQDWWL�� (��� =DPDULDQ�� /��� :DJQHU�� 0��� %HQNH�� 7���
+ROORVL��3���6WUXEUHLWKHU��:���	�'HOD]HU��0����������
0DNLQJ� GHFLVLRQV� DQG� DGYLVLQJ� GHFLVLRQV� LQ�
WUDXPDWLF� EUDLQ� LQMXU\�� &RJQLWLYH� DQG� %HKDYLRUDO�
1HXURORJ\�� ���� ���-����� KWWSV���GRL�RUJ���������
:11��E���H������H���� 

%URZQ�� 5�� 5�� 	� 3DUWLQJWRQ�� -�� (�� �������� 7KH�
LQWHOOLJHQFH�RI� WKH�QDUFRWLF�GUXJ�DGGLFW��-RXUQDO�RI�
*HQHUDO� 3V\FKRORJ\�� ���� ���-����� KWWSV���
GRL�RUJ���������6����-�������������-;� 

%XUJHVV��3��:��	�6KDOOLFH��7����������7KH�+D\OLQJ�DQG�
%UL[WRQ� 7HVWV�� %XU\� 6W�� (GPXQGV�� 8.�� 7KDPHV�
9DOOH\�7HVW�&RPSDQ\� 

&\GHUV�� 0�� $�� 	� &RVNXQSLQDU�� $�� ��������
0HDVXUHPHQW� RI� FRQVWUXFWV� XVLQJ� VHOI-UHSRUW� DQG�
EHKDYLRUDO�ODE�WDVNV��,V�WKHUH�RYHUODS�LQ�QRPRWKHWLF�
VSDQ� DQG� FRQVWUXFW� UHSUHVHQWDWLRQ� IRU� LPSXOVLYLW\"�
&OLQLFDO� 3V\FKRORJ\� 5HYLHZ�� ���� ���-����� KWWSV���
GRL�RUJ���������M�FSU������������� 

'HOLV�� '��� .DSODQ�� (��� 	� .UDPHU�� -�� �����D���'HOLV-
.DSODQ� ([HFXWLYH� )XQFWLRQ� 6\VWHP�� 6DQ� $QWRQLR��
7;��+DUFRXUW�%UDFH�	�&RPSDQ\�� 

'HOLV�� '�� &��� .DSODQ�� (��� 	� .UDPHU�� -�� +�� �����E���
'HOLV-.DSODQ�([HFXWLYH�)XQFWLRQ�6\VWHP��'-.()6��
WHFKQLFDO� PDQXDO�� 6DQ� $QWRQLR�� 7;�� 7KH�
3V\FKRORJLFDO�&RUSRUDWLRQ�� 

'LPRVND-'L� 0DUFR�� $��� 0F'RQDOG�� 6��� .HOO\�� 0���
7DWH��5���	� -RKQVWRQH�� 6�� ��������$�PHWD-DQDO\VLV�
RI� UHVSRQVH� LQKLELWLRQ� DQG� 6WURRS� LQWHUIHUHQFH�
FRQWURO�GHILFLWV�LQ�DGXOWV�ZLWK�WUDXPDWLF�EUDLQ�LQMXU\�
�7%,��� -RXUQDO� RI� &OLQLFDO� DQG� ([SHULPHQWDO�
1HXURSV\FKRORJ\�� ���� ���-����� � KWWSV���
GRL�RUJ������������������������������ 

'XFKHN��-��0���%DORWD��'��$���7VH��&�-6���+ROW]PDQ��'��
0��� )DJDQ�� $�� 0��� 	� *RDWH�� $�� 0�� �������� 7KH�
XWLOLW\� RI� LQWUDLQGLYLGXDO� YDULDELOLW\� LQ� VHOHFWLYH�
DWWHQWLRQ� WDVNV� DV� DQ�HDUO\�PDUNHU� IRU�$O]KHLPHU¶V�
GLVHDVH�� 1HXURSV\FKRORJ\�� ���� ���-����� KWWSV���
GRL�RUJ���������D�������� 

'XQQ��%��'���'DOJOHLVK��7���	�/DZUHQFH��$��'����������
7KH� VRPDWLF� PDUNHU� K\SRWKHVLV�� $� FULWLFDO�
HYDOXDWLRQ�� 1HXURVFLHQFH� DQG� %LREHKDYLRUDO�
5HYLHZV�� ���� ���-����� KWWSV���GRL�RUJ���������
M�QHXELRUHY������������� 

)RUWLQ��6���*RGERXW��/���	�%UDXQ��&����������&RJQLWLYH�
VWUXFWXUH�RI�H[HFXWLYH�GHILFLWV� LQ� IURQWDOO\� OHVLRQHG�
KHDG�WUDXPD�SDWLHQWV�SHUIRUPLQJ�DFWLYLWLHV�RI�GDLO\�
OLYLQJ�� &RUWH[�� ���� ���-����� KWWSV���
GRL�RUJ���������6����-�������������-�� 

*DJQRQ�� -�� �������� 5HFHQVLRQ� GHV� FRPSRUWHPHQWV�
LPSXOVLIV� GDQV� WRXV� OHV� SURJUDPPHV-VHFWHXUV� GH�
O¶,5*/0�� 3UHVHQWDWLRQ� SUHVHQWHG� DW� &RPLWp� GH�
WUDYDLO�VXU�OD�IRUPDWLRQ�,QWHUYHQWLRQ�QRQ�YLROHQWH�HQ�
VLWXDWLRQ�GH�FULVH�� ,QVWLWXW�GH�UpDGDSWDWLRQ�*LQJUDV-
/LQGVD\�GH�0RQWUpDO��0RQWUpDO��&DQDGD� 

*DJQRQ�� -���%RXFKDUG��0��$���5DLQYLOOH��&���/HFRXUV��
6��� 	� 6W-$PDQG�� -�� �������� ,QKLELWLRQ� DQG� REMHFW�
UHODWLRQV� LQ� ERUGHUOLQH� SHUVRQDOLW\� WUDLWV� DIWHU�
WUDXPDWLF� EUDLQ� LQMXU\�� %UDLQ� ,QMXU\�� ���� ��-����
KWWSV���GRL�RUJ��������������������������� 

*DXWKLHU-0RQJHRQ�� )�� 	� *DJQRQ�� -�� ��������
,PSXOVLYLWp� SRVW-7&&� �� FRPSDUDLVRQ� GH� UpVXOWDWV�
REWHQXV� DYHF� XQH� JULOOH� G¶REVHUYDWLRQ� HW� DYHF� XQ�



��� 
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TXHVWLRQQDLUH�GHVWLQp�DX[�FOLQLFLHQV��3RVWHU�VHVVLRQ�
SUHVHQWHG� DW� &ROORTXH� GHV� pWXGLDQWV� GX� &5,5��
0RQWUpDO��&DQDGD�� 

*DXWKLHU-0RQJHRQ�� )�� 	� *DJQRQ�� -�� ��������
5HFHQVLRQ� GHV� FRPSRUWHPHQWV� LPSXOVLIV� GDQV� WRXV�
OHV� SURJUDPPHV-VHFWHXUV� GH� O¶,5*/0�� 3RVWHU�
VHVVLRQ� SUHVHQWHG� DW� -RXUQpH� VFLHQWLILTXH� GX�
FRQVRUWLXP�SRXU� OH�GpYHORSSHPHQW�GH� OD� UHFKHUFKH�
HQ�WUDXPDWRORJLH��0RQWUpDO��&DQDGD�� 

*D\�� 3��� 5RFKDW�� /��� %LOOLHX[�� -��� G¶$FUHPRQW��0���	�
9DQ� GHU� /LQGHQ�� 0�� �������� +HWHURJHQHRXV�
LQKLELWLRQ�SURFHVVHV� LQYROYHG� LQ�GLIIHUHQW� IDFHWV�RI�
VHOI-UHSRUWHG� LPSXOVLYLW\�� (YLGHQFH� IURP� D�
FRPPXQLW\� VDPSOH��$FWD� 3V\FKRORJLFD�� ����� ���-
�����KWWSV���GRL�RUJ���������M�DFWSV\������������� 

*UHYH��.��:���6KHUZLQ��(���6WDQIRUG��0��6���0DWKLDV��
&��� /RYH�� -��� 	� 5DP]LQVNL�� 3�� �������� 3HUVRQDOLW\�
DQG� QHXURFRJQLWLYH� FRUUHODWHV� RI� LPSXOVLYH�
DJJUHVVLRQ� LQ� ORQJ-WHUP� VXUYLYRUV� RI� VHYHUH�
WUDXPDWLF� EUDLQ� LQMXU\��%UDLQ� ,QMXU\�� ���� ���-�����
KWWSV���GRL�RUJ���������������������������� 

-RKQVWRQH��%���/HDFK��/��5���+LFNH\��0��/���)UDQN��5��
*��� 	� 5XSULJKW�� -�� �������� 6RPH� REMHFWLYH�
PHDVXUHPHQWV� RI� IURQWDO� OREH� GHILFLWV� IROORZLQJ�
WUDXPDWLF� EUDLQ� LQMXU\�� $SSOLHG� 1HXURSV\FKRORJ\��
��� ��-���� KWWSV���GRL�RUJ���������
6���������������� 

.RFND�� $�� 	� *DJQRQ�� -�� �������� 'HILQLWLRQ� RI�
LPSXOVLYLW\� DQG� UHODWHG� WHUPV� IROORZLQJ� WUDXPDWLF�
EUDLQ�LQMXU\��$�UHYLHZ�RI�WKH�GLIIHUHQW�FRQFHSWV�DQG�
PHDVXUHV� XVHG� WR� DVVHVV� LPSXOVLYLW\�� GLVLQKLELWLRQ�
DQG�RWKHU�UHODWHG�FRQFHSWV��%HKDYLRUDO�6FLHQFHV�����
���-�����KWWSV���GRL�RUJ� ��������EV�������� 

0F'RQDOG�� 6��� )ODQDJDQ�� 6��� 5ROOLQV�� -��� 	�.LQFK�� -��
�������� 7$6,7�� $� QHZ� FOLQLFDO� WRRO� IRU� DVVHVVLQJ�
VRFLDO� SHUFHSWLRQ� DIWHU� WUDXPDWLF� EUDLQ� LQMXU\��
-RXUQDO� RI� +HDG� 7UDXPD� 5HKDELOLWDWLRQ�� ���� ���-
����� KWWSV���GRL�RUJ�����������������-���������-
������ 

0F'RQDOG��6���+XQW��&���+HQU\��-��'���'LPRVND��$���	�
%RUQKRIHQ�� &�� �������� $QJU\� UHVSRQVHV� WR�
HPRWLRQDO�HYHQWV��7KH�UROH�RI�LPSDLUHG�FRQWURO�DQG�
GULYH� LQ�SHRSOH�ZLWK� VHYHUH� WUDXPDWLF�EUDLQ� LQMXU\��
-RXUQDO� RI� &OLQLFDO� DQG� ([SHULPHQWDO�
1HXURSV\FKRORJ\�� ���� ���-����� KWWSV���
GRL�RUJ�������������������������� 

0H\WKDOHU�� -�� 0��� 3HGX]]L�� -�� '��� (OHIWKHULRX�� (��� 	�
1RYDFN�� 7�� $�� �������� &XUUHQW� FRQFHSWV�� 'LIIXVH�
D[RQDO� LQMXU\-DVVRFLDWHG� WUDXPDWLF� EUDLQ� LQMXU\��
$UFKLYHV� RI�3K\VLFDO�0HGLFLQH� DQG�5HKDELOLWDWLRQ��
���� ����-������ KWWSV���GRL�RUJ���������
DSPU����������� 

1HOVRQ�� -��.���5HXWHU-/RUHQ]�� 3��$��� 6\OYHVWHU��&�-<��
&���-RQLGHV��-���	�6PLWK��(��(�� ��������'LVVRFLDEOH�
QHXUDO�PHFKDQLVPV�XQGHUO\LQJ� UHVSRQVH-EDVHG�DQG�
IDPLOLDULW\� EDVHG� FRQIOLFW� LQ� ZRUNLQJ� PHPRU\��
3URFHHGLQJV� RI� WKH� 1DWLRQDO� $FDGHP\� RI� 6FLHQFHV�

RI�WKH�8QLWHG�6WDWHV�RI�$PHULFD������������–��������
KWWSV���GRL�RUJ���������SQDV������������ 

1RUULV�� *�� 	� 7DWH�� 5�� /�� �������� 7KH� EHKDYLRXUDO�
DVVHVVPHQW�RI�WKH�G\VH[HFXWLYH�V\QGURPH��%$'6���
(FRORJLFDO�� FRQFXUUHQW� DQG� FRQVWUXFW� YDOLGLW\��
1HXURSV\FKRORJLFDO� 5HKDELOLWDWLRQ�� $Q�
,QWHUQDWLRQDO� -RXUQDO�� ���� ��-���� KWWSV���
GRL�RUJ������������������������ 

3LFWRQ��7��:���6WXVV��'��7���$OH[DQGHU��0��3���6KDOOLFH��
7���%LQQV��0��$���	�*LOOLQJKDP��6����������(IIHFWV�
RI� IRFDO� IURQWDO� OHVLRQV� RQ� UHVSRQVH� LQKLELWLRQ��
&HUHEUDO� &RUWH[�� ���� ���-����� KWWSV���
GRL�RUJ���������FHUFRU�EKN���� 

3RUW�� $��� :LOOPRWW�� &��� 	� &KDUOWRQ�� -�� �������� 6HOI-
DZDUHQHVV� IROORZLQJ� WUDXPDWLF� EUDLQ� LQMXU\� DQG�
LPSOLFDWLRQV� IRU� UHKDELOLWDWLRQ�� %UDLQ� ,QMXU\�� ����
���-����� KWWSV���
GRL�RUJ��������������������������� 

3ULJDWDQR��*�� 3��� %RUJDUR�� 6��� %DNHU�� -���	�:HWKH�� -��
�������� $ZDUHQHVV� DQG� GLVWUHVV� DIWHU� WUDXPDWLF�
EUDLQ� LQMXU\�� D� UHODWLYH
V� SHUVSHFWLYH�� -RXUQDO� RI�
+HDG�7UDXPD�5HKDELOLWDWLRQ�� ���� ���-����� KWWSV���
GRL�RUJ���������6���������������� 

5DSSRUW�� /�� -��� +DQNV�� 5�� $��� 0LOOLV�� 6�� 5��� 	�
'HVKSDQGH�� 6�� $�� �������� ([HFXWLYH� IXQFWLRQLQJ�
DQG�SUHGLFWRUV�RI� IDOOV� LQ� WKH� UHKDELOLWDWLRQ� VHWWLQJ��
$UFKLYHV� RI�3K\VLFDO�0HGLFLQH� DQG�5HKDELOLWDWLRQ��
���� ���-����� KWWSV���GRL�RUJ���������6����-����
���������-�� 

5REHUWVRQ��,��+���0DQO\��7���$QGUDGH��-���%DGGHOH\��%��
7��� 	� <LHQG�� -�� �������� 

2RSV�

�� 3HUIRUPDQFH�
FRUUHODWHV� RI� HYHU\GD\� DWWHQWLRQDO� IDLOXUHV� LQ�
WUDXPDWLF� EUDLQ� LQMXUHG� DQG� QRUPDO� VXEMHFWV��
1HXURSV\FKRORJLD�� ���� ���-����� KWWSV���
GRL�RUJ���������6����-�������������-�� 

5RFKDW�� /��� %HQL�� &��� $QQRQL�� -�-0��� 9XDGHQV�� 3��� 	�
9DQ�GHU�/LQGHQ��0����������+RZ�LQKLELWLRQ�UHODWHV�
WR� LPSXOVLYLW\� DIWHU� PRGHUDWH� WR� VHYHUH� WUDXPDWLF�
EUDLQ� LQMXU\�� -RXUQDO� RI� WKH� ,QWHUQDWLRQDO�
1HXURSV\FKRORJLFDO� 6RFLHW\�� ���� ���-����� KWWSV���
GRL�RUJ���������6���������������� 

5XELD��.��� 5XVVHOO�� 7��� 2YHUPH\HU�� 6��� %UDPPHU��0��
-���%XOOPRUH�(GZDUG�7���6KDUPD��7���«�7D\ORU��(��
�������� 0DSSLQJ� PRWRU� LQKLELWLRQ�� &RQMXQFWLYH�
EUDLQ�DFWLYDWLRQV�DFURVV�GLIIHUHQW�YHUVLRQV�RI�JR�QR-
JR� DQG� VWRS� WDVNV�� 1HXUR,PDJH�� ���� ���–�����
KWWSV���GRL�RUJ���������QLPJ����������� 

6PLWK�� *�� 7��� )LVFKHU�� 6��� &\GHUV��0�� $��� $QQXV�� $��
0���6SLOODQH��1��6���	�0F&DUWK\��'��0����������2Q�
WKH� YDOLGLW\� DQG� XWLOLW\� RI� GLVFULPLQDWLQJ� DPRQJ�
LPSXOVLYLW\-OLNH� WUDLWV�� $VVHVVPHQW�� ���� ���-�����
KWWSV���GRL�RUJ�������������������������� 

6PLWK�� /�� 0�� 	� *RGIUH\�� +�� 3�� '�� �������� )DPLO\�
VXSSRUW� SURJUDPV�DQG� UHKDELOLWDWLRQ��$�FRJQLWLYH-
EHKDYLRUDO� DSSURDFK� WR� WUDXPDWLF� EUDLQ� LQMXU\��
1HZ�<RUN��1<��3OHQXP�� 
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6ZDQVRQ�� -�� �������� 7KH� 'HOLV-.DSODQ� H[HFXWLYH�
IXQFWLRQ� V\VWHP�� $� UHYLHZ�� &DQDGLDQ� -RXUQDO� RI�
6FKRRO� 3V\FKRORJ\�� ���� ���-����� KWWSV���
GRL�RUJ�������������������������� 

9DQGHUSORHJ�� 5�� '��� &XUWLVV�� *��� 	� %pODQJHU�� +�� *��
�������� /RQJ-WHUP� QHXURSV\FKRORJLFDO� RXWFRPHV�
IROORZLQJ� PLOG� WUDXPDWLF� EUDLQ� LQMXU\�� -RXUQDO� RI�
WKH� ,QWHUQDWLRQDO� 1HXURSV\FKRORJLFDO� 6RFLHW\�� ����
���-����� KWWSV���GRL�RUJ���������
6����������������� 

9HUEUXJJHQ�� )��� &KDPEHUV�� &�� '��� 	� /RJDQ�� *�� '��
�������� )LFWLWLRXV� LQKLELWRU\� GLIIHUHQFHV�� +RZ�
VNHZQHVV� DQG� VORZLQJ� GLVWRUW� WKH� HVWLPDWLRQ� RI�
VWRSSLQJ�ODWHQFLHV��3V\FKRORJLFDO�6FLHQFH���������-
�����KWWSV���GRL�RUJ�������������������������� 

9HUEUXJJHQ�� )�� 	� 'H� +RXZHU�� -�� �������� 'R�
HPRWLRQDO� VWLPXOL� LQWHUIHUH� ZLWK� UHVSRQVH�
LQKLELWLRQ"�(YLGHQFH�IURP�WKH�VWRS�VLJQDO�SDUDGLJP��
&RJQLWLRQ� DQG� (PRWLRQ�� ���� ���-����� KWWSV���
GRL�RUJ�������������������������� 

9RWUXED��.��/���5DSSRUW��/��-���9DQJHO��6��-��-U���+DQNV��
5��$���/HTXHULFD��$���:KLWPDQ��5���	�/DQJHQHFNHU��
6�� �������� ,PSXOVLYLW\� DQG� WUDXPDWLF� EUDLQ� LQMXU\��
7KH� UHODWLRQV� DPRQJ� EHKDYLRUDO� REVHUYDWLRQ��
SHUIRUPDQFH� PHDVXUHV�� DQG� UDWLQJ� VFDOHV�� 7KH�
-RXUQDO�RI�+HDG�7UDXPD�5HKDELOLWDWLRQ��������-����
KWWSV��GRL�RUJ������������+75�������������������
��� 

:HFKVOHU�� '�� �������� :$,6-,,,� DGPLQLVWUDWLRQ� DQG�
VFRULQJ� PDQXDO�� 6DQ� $QWRQLR�� 7;�� 7KH�
3V\FKRORJLFDO�&RUSRUDWLRQ�� 

:KHODQ-*RRGLQVRQ��5��� 3RQVIRUG�� -���	� 6FK|QEHUJHU��
0�� �������� 9DOLGLW\� RI� WKH� KRVSLWDO� DQ[LHW\� DQG�
GHSUHVVLRQ� VFDOH� WR� DVVHVV� GHSUHVVLRQ� DQG� DQ[LHW\�
IROORZLQJ� WUDXPDWLF�EUDLQ� LQMXU\�DV�FRPSDUHG�ZLWK�
WKH� VWUXFWXUHG� FOLQLFDO� LQWHUYLHZ� IRU� '60-,9��
-RXUQDO�RI�$IIHFWLYH�'LVRUGHUV���������-�����KWWSV���
GRL�RUJ���������M�MDG������������� 

:KLWHVLGH�� 6�� 3��� /\QDP�� '�� 5��� 0LOOHU�� -�� '��� 	�
5H\QROGV�� 6�� .�� �������� 9DOLGDWLRQ� RI� WKH� 8336�
LPSXOVLYH�EHKDYLRXU� VFDOH��$� IRXU-IDFWRU�PRGHO�RI�
LPSXOVLYLW\��(XURSHDQ� -RXUQDO� RI� 3HUVRQDOLW\�� ����
���-�����KWWSV���GRL�RUJ���������SHU����� 

:KLWHVLGH�� 6�� 3�� 	� /\QDP�� '�� 5�� �������� 7KH� ILYH�
IDFWRU� PRGHO� DQG� LPSXOVLYLW\�� 8VLQJ� D� VWUXFWXUDO�
PRGHO� RI� SHUVRQDOLW\� WR� XQGHUVWDQG� LPSXOVLYLW\��
3HUVRQDOLW\� DQG� ,QGLYLGXDO� 'LIIHUHQFHV�� ���� ���-
����� KWWSV���GRL�RUJ���������6����-��������
�����-�� 

:LOVRQ��%��$���(YDQV��-��-���$OGHUPDQ��1���%XUJHVV��3��
:���	�(PVOLH��+�� ��������%HKDYLRXUDO� DVVHVVPHQW�
RI�WKH�G\VH[HFXWLYH�V\QGURPH��1HXURSV\FKRORJLFDO�
5HKDELOLWDWLRQ�� ��� ���–����� KWWSV���
GRL�RUJ�������������������������� � 

=HUPDWWHQ��$���9DQ� GHU� /LQGHQ��0��� G
$FUHPRQW��0���
-HUPDQQ��)���	�%HFKDUD��$����������,PSXOVLYLW\�DQG�
GHFLVLRQ� PDNLQJ�� 7KH� -RXUQDO� RI� 1HUYRXV� DQG�

0HQWDO� 'LVHDVH�� ����� ���-����� KWWSV���
GRL�RUJ������������QPG�������������������� 

=LJPRQG��$��6��	�6QDLWK��5��3�� ��������7KH�+RVSLWDO�
$Q[LHW\� DQG� 'HSUHVVLRQ� 6FDOH�� $FWD� 3V\FKLDWULFD�
6FDQGLQDYLD�� ���� ���-����� KWWSV���GRL�RUJ���������
M�����-����������WE������[� 

 
�������� 

5HFHLYHG�-DQXDU\���������� 
5HYLVLRQ�UHFHLYHG�-XQH��������� 

$FFHSWHG�-XQH����������Ŷ 



1HXURSV\FKRORJLH�&OLQLTXH�HW�$SSOLTXpH  KWWSV���GRL�RUJ����������M�QFDFQ��������� 
$SSOLHG�DQG�&OLQLFDO�1HXURSV\FKRORJ\ 
9ROXPH����$XWRPQH�)DOO����� 

 

1RUPHV�TXpEpFRLVHV�SRXU�XQH�YHUVLRQ�DEUpJpH�GH�O¶eFKHOOH�GH�
'pQRPLQDWLRQ�GH�%RVWRQ�j����LWHPV 

 
$QWRLQH�6OHJHUV�����-HVVLFD�&ROH���6YHQ�-RXEHUW�����)UpGpULTXH�(VFXGLHU�����$QQH�*��6HQL���9DOpULH�%pGLULDQ���6LPRQ�

&KDUERQQHDX���&DUROH�'HQDXOW���+pOqQH�,PEHDXOW����3HWHU�6FKHU]HU���-HDQ-)UDQoRLV�*DJQRQ����HW�,VDEHOOH�
5RXOHDX���  

�'pSDUWHPHQW�GH�SV\FKRORJLH��8QLYHUVLWp�GH�0RQWUpDO� 
�&HQWUH�GH�UHFKHUFKH�GH�O
,QVWLWXW�XQLYHUVLWDLUH�GH�JpULDWULH�GH�O
8QLYHUVLWp�GH�0RQWUpDO 

�'pSDUWHPHQW�GH�SV\FKRORJLH��8QLYHUVLWp�GX�4XpEHF�j�0RQWUpDO 
�&HQWUH�GH�UHFKHUFKH�GH�O¶+{SLWDO�GX�6DFUp-&°XU�GH�0RQWUpDO 

�6HUYLFHV�DPEXODWRLUHV�GH�SV\FKRJpULDWULH�GX�&666�GX�&°XU-GH-O¶ÌOH 

�6HUYLFH�GH�SV\FKRORJLH��&HQWUH�KRVSLWDOLHU�GH�O¶8QLYHUVLWp�GH�0RQWUpDO 
�&HQWUH�GH�VDQWp�HW�GH�VHUYLFHV�VRFLDX[��,QVWLWXW�XQLYHUVLWDLUH�GH�JpULDWULH�GH�6KHUEURRNH 

�&HQWUH�GH�UHFKHUFKH�GX�&HQWUH�KRVSLWDOLHU�GH�O¶8QLYHUVLWp�GH�0RQWUpDO 
 

/¶eFKHOOH� GH�'pQRPLQDWLRQ� GH�%RVWRQ� �%17�� HVW� XQ� GHV� WHVWV� QHXURSV\FKRORJLTXHV� OHV� SOXV�XWLOLVpV� SRXU�
pYDOXHU�OHV�FDSDFLWpV�GH�GpQRPLQDWLRQ�G¶LPDJHV��HQ�SDUWLFXOLHU�ORUV�GX�GpSLVWDJH�GH�GpPHQFHV��¬�SDUWLU�GH�OD�
YHUVLRQ�RULJLQDOH�����LWHPV���XQH�YHUVLRQ�DEUpJpH�j����LWHPV��%17-����D�pWp�pODERUpH��/D�SUpVHQWH�pWXGH�D�
DQDO\Vp� OHV� UpSRQVHV� SURGXLWHV� SDU� ���� SDUWLFLSDQWV� TXpEpFRLV� IUDQFRSKRQHV� kJpV� HQWUH� ��� HW� ��� DQV� DILQ�
G¶pWDEOLU�GHV�QRUPHV�SRXU�FHWWH�YHUVLRQ�DEUpJpH��/HV�UpVXOWDWV�PRQWUHQW�TXH�OD�SHUIRUPDQFH�DX�%17-���HVW�
OLpH� j� O¶kJH� HW� DX� QLYHDX� G¶pGXFDWLRQ�� 'HV� FRQVLJQHV� G¶DGPLQLVWUDWLRQ� GpWDLOOpHV� VRQW� SURSRVpHV� DILQ�
G¶XQLIRUPLVHU�OD�SDVVDWLRQ�HW�OD�FRWDWLRQ�GX�%17-���� 

0RWV�FOpV���eFKHOOH�GH�GpQRPLQDWLRQ�GH�%RVWRQ��YLHLOOLVVHPHQW��GpQRPLQDWLRQ��GRQQpHV�QRUPDWLYHV��4XpEHF� 

7KH� %RVWRQ� 1DPLQJ� 7HVW� �%17�� LV� RQH� RI� WKH� PRVW� ZLGHO\� XVHG� QHXURSV\FKRORJLFDO� PHDVXUHV� RI�
FRQIURQWDWLRQ�QDPLQJ�� HVSHFLDOO\� LQ� FDVHV� RI� VXVSHFWHG� GHPHQWLD��$� VKRUW� ��-LWHP� YHUVLRQ� �%17-����ZDV�
GHULYHG�IURP�WKH�RULJLQDO���-LWHP�WHVW��7KLV�VWXG\�H[DPLQHG�WKH�UHVSRQVHV�SURYLGHG�E\�����)UHQFK-VSHDNLQJ�
KHDOWK\� YROXQWHHUV� ���-��� \HDUV� RI� DJH�� LQ� RUGHU� WR� HVWDEOLVK� QRUPDWLYH� GDWD� IRU� WKLV� VKRUW� YHUVLRQ�� $Q�
DVVRFLDWLRQ�ZDV�IRXQG�EHWZHHQ�%17-���UHVXOWV��DJH��DQG�HGXFDWLRQ��'HWDLOHG�DGPLQLVWUDWLRQ�SURFHGXUHV�DUH�
SURYLGHG��DOORZLQJ�IRU�VWDQGDUGL]HG�DGPLQLVWUDWLRQ�DQG�VFRULQJ�RI�WKH�%17-���� 

.H\ZRUGV��%RVWRQ�1DPLQJ�7HVW��DJLQJ��FRQIURQWDWLRQ�QDPLQJ��QRUPDWLYH�GDWD��4XHEHF 

/H�PDQTXH� GX�PRW� HVW� XQH� SODLQWH� UpSDQGXH� FKH]�
OHV�SHUVRQQHV�kJpHV�HQ�VDQWp��%XUNH�	�6KDIWR���������
&H�PDQTXH�GX�PRW�HVW�FRPPXQpPHQW�PLV�HQ�pYLGHQFH�
GDQV�GHV�WkFKHV�GH�GpQRPLQDWLRQ�G¶LPDJHV�G¶REMHWV�RX�
G¶DQLPDX[� FRQQXV�� 'DQV� OH� YLHLOOLVVHPHQW� QRUPDO�� OD�
GLIILFXOWp�j�SURGXLUH�OH�PRW�H[DFW�j�SDUWLU�G¶XQH�LPDJH�
GpFRXOH� JpQpUDOHPHQW� GH� O¶DFFqV� SHUWXUEp� j� GHV�
FRQQDLVVDQFHV�OH[LFR-VpPDQWLTXHV�LQWDFWHV�VWRFNpHV�HQ�
PpPRLUH��%XUNH�	�6KDIWR���������&HSHQGDQW��GDQV�OH�
YLHLOOLVVHPHQW�SDWKRORJLTXH�� O¶LQFDSDFLWp�j�SURGXLUH� OH�
PRW� MXVWH�j�SDUWLU�G¶XQH� LPDJH�SHXW�DXVVL�UHIOpWHU�XQH�
GpJUDGDWLRQ� GHV� FRQQDLVVDQFHV� VpPDQWLTXHV� RX� GHV�
GpILFLWV� YLVXR-SHUFHSWLIV� �F�-j-G��� GH� UHFRQQDLVVDQFH�

YLVXHOOH��&KHUWNRZ�	�%XE��������+RGJHV��6DOPRQ��	�
%XWWHUV��������-RXEHUW�HW�DO���������� 

/HV�WHVWV�GH�GpQRPLQDWLRQ�VRQW�FRXUDPPHQW�XWLOLVpV�
GDQV� OD� SUDWLTXH� FOLQLTXH� HQ� QHXURORJLH�� HQ�
QHXURSV\FKRORJLH� HW� HQ� RUWKRSKRQLH�� ,OV� VRQW� DXVVL�
IUpTXHPPHQW� XWLOLVpV� HQ� UHFKHUFKH� HQ� YXH� GH� PLHX[�
FDUDFWpULVHU�OH�IRQFWLRQQHPHQW�FRJQLWLI�QRUPDO�RX�DILQ�
GH� SUpFLVHU� FHUWDLQHV� DWWHLQWHV� QHXURSV\FKRORJLTXHV��
'DQV�XQH�WkFKH�GH�GpQRPLQDWLRQ��OH�VXMHW�GRLW�QRPPHU�
FH� TXL� OXL� HVW� SUpVHQWp� �JpQpUDOHPHQW� XQ� REMHW�� XQ�
YpJpWDO� RX� XQ� DQLPDO��� /H� SOXV� VRXYHQW�� OD�
GpQRPLQDWLRQ�SURFqGH�j�SDUWLU�G¶XQH�LPDJH��PDLV�LO�HVW�
SRVVLEOH�G¶XWLOLVHU�XQ�REMHW� UpHO�SUpVHQWp�YLVXHOOHPHQW�
RX� WDFWLOHPHQW�� XQH� GpILQLWLRQ�� RX� XQ� VRQ�
FRUUHVSRQGDQW� DX� PRW-FLEOH�� ,O� HVW� LPSRUWDQW� GH�
VRXOLJQHU� TXH� OD� SHUIRUPDQFH� SHXW� rWUH� SHUWXUEpH� SDU�
XQH�DWWHLQWH�VHQVRULHOOH�FRUUHVSRQGDQW�j�OD�PRGDOLWp�GH�
SUpVHQWDWLRQ� WHVWpH� HW� TXH� FHOOH-FL� GRLW� rWUH� SULVH� HQ�
FRQVLGpUDWLRQ��3DU�H[HPSOH��XQH� IDLEOH�DFXLWp�YLVXHOOH�
SHXW� QXLUH� j� OD� SHUFHSWLRQ� DGpTXDWH� GH� VWLPXOL�

/D�FRUUHVSRQGDQFH�FRQFHUQDQW�FHW�DUWLFOH�GHYUDLW�rWUH�DGUHVVpH�j���
&RUUHVSRQGHQFH�UHJDUGLQJ�WKLV�DUWLFOH�VKRXOG�EH�DGGUHVVHG�WR�� 
,VDEHOOH�5RXOHDX��3K�'���'pSDUWHPHQW�GH�SV\FKRORJLH��8QLYHUVLWp�
GX�4XpEHF�j�0RQWUpDO� 
&3�������6XFF��&HQWUH-YLOOH 
0RQWUpDO��4&��&DQDGD��+�&��3� 
7HO����������-���-����������� 
&RXUULHO���URXOHDX�LVDEHOOH#XTDP�FD� 
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SUpVHQWpV� YLVXHOOHPHQW� �:RUUDOO�� <LX�� +LFNVRQ�� 	�
%DUQHWW�� ������� /¶LQWpUrW� G¶XWLOLVHU� OHV� WHVWV� GH�
GpQRPLQDWLRQ�G¶LPDJHV�HVW�TX¶LOV�SHUPHWWHQW�G¶pYDOXHU�
j�OD�IRLV�GH�IDoRQ�VLPSOH�HW�UDSLGH�OHV�FDSDFLWpV�G¶DFFqV�
OH[LFDO��PDQTXH�GX�PRW��HW�GH�UHFRQQDLVVDQFH�YLVXHOOH�
�DJQRVLH� YLVXHOOH��� GH� PrPH� TXH� O¶LQWpJULWp� GHV�
FRQQDLVVDQFHV� VpPDQWLTXHV� �%DOWKD]DU�� &HQGHV�� 	�
'DPDVFHQR��������� 

$X� &DQDGD� HW� DX[� eWDWV-8QLV�� O¶eFKHOOH� GH�
'pQRPLQDWLRQ� GH� %RVWRQ�� FRQQXH� VRXV� OH� QRP� GH�
%RVWRQ� 1DPLQJ� 7HVW �%17�� .DSODQ�� *RRGJODVV�� 	�
:HLQWUDXE�� ������� HVW� OH� WHVW� QHXURSV\FKRORJLTXH� OH�
SOXV�XWLOLVp�SRXU�pYDOXHU�OHV�FDSDFLWpV�GH�GpQRPLQDWLRQ�
G¶LPDJHV� �5DELQ�� %DUU�� 	� %XUWRQ�� ������� 'DQV� VD�
YHUVLRQ� RULJLQDOH� HQ� DQJODLV�� OH� %17� FRPSRUWH� ���
LPDJHV� �%17-���� j� FRQWRXU� VLPSOH� SUpVHQWpHV�
VXFFHVVLYHPHQW� GDQV� XQ� RUGUH� FURLVVDQW� GH� GLIILFXOWp��
/D� WkFKH� FRQVLVWH� j� QRPPHU� O¶REMHW� RX� O¶DQLPDO�
UHSUpVHQWp� VXU� O¶LPDJH�� %ULqYHPHQW�� OHV� SURFpGXUHV�
G¶DGPLQLVWUDWLRQ�LQGLTXHQW�GH�FRPPHQFHU�j�O¶LWHP�����
6L�XQH�HUUHXU�HVW�QRWpH�GDQV�OHV�KXLW�SUHPLHUV�LWHPV��XQ�
UHWRXU� HQ�DUULqUH� HVW�QpFHVVDLUH� MXVTX¶j� O¶REWHQWLRQ�GH�
KXLW� UpXVVLWHV� FRQVpFXWLYHV�� /H� FULWqUH� G¶DUUrW�
FRUUHVSRQG� j� O¶DWWHLQWH� GH� KXLW� HUUHXUV� FRQVpFXWLYHV��
'HV� LQGLFHV� VpPDQWLTXHV� �S�� H[��� O¶LWHP� Q¶HVW� SDV�
DGpTXDWHPHQW� UHFRQQX�� RX� SKRQpPLTXHV� VRQW� IRXUQLV�
VL� OH�SDUWLFLSDQW�Q¶DUULYH�SDV� j� UpSRQGUH� FRUUHFWHPHQW�
GH�PDQLqUH�VSRQWDQpH��FI��7DEOHDX����SRXU�OH�GpWDLO�GHV�
LQGLFHV��� 

3RXU� FRPSOpPHQWHU� OHV� QRUPHV� IRXUQLHV� DYHF�
O¶pGLWLRQ� RULJLQDOH� GX� %17� �*RRGJODVV�� .DSODQ�� 	�
:HLQWUDXE�� ������� SOXVLHXUV� pWXGHV� DPpULFDLQHV� RQW�
SURSRVp�GHV�GRQQpHV�QRUPDWLYHV�UHFXHLOOLHV�DXSUqV�GH�
SRSXODWLRQV� QRPEUHXVHV� HW� YDULpHV� �FI�� 0LWUXVKLQD��
%RRQH��5D]DQL��	�'HOLD��������SRXU�XQH�UHYXH���'DQV�
SOXVLHXUV� SD\V�� OH� %17� HVW� XWLOLVp�� DGDSWp� RX�
VLPSOHPHQW� WUDGXLW� GDQV� GLIIpUHQWHV� ODQJXHV�� 'HV�
GRQQpHV� QRUPDWLYHV� RQW� pWp� UHFXHLOOLHV� DXSUqV� GH�
SRSXODWLRQV� GLYHUVHV�� QRWDPPHQW� �� EHOJHV�
QpHUODQGRSKRQHV� �0DULHQ�� 0DPSDH\�� 9HUYDHW��
6DHUHQV�� 	� 'H� 'H\Q�� ������� VXpGRLVHV� �7DOOEHUJ��
������� FRUpHQQHV� �.DQJ�� .LP�� 	� 1D�� ������ .LP� 	�
1D�� ������� QpR-]pODQGDLVHV� �%DUNHU-&ROOR�� �������
DXVWUDOLHQQHV��(ONDGL�HW�DO����������FKLQRLVHV��&KHXQJ��
&KHXQJ�� 	� &KDQ�� ������� JUHFTXHV� �3DWULFDFRX��
3VDOOLGD�� 3ULQJ�� 	� 'LSSHU�� ������� OXVRSKRQHV�
EUpVLOLHQQHV� �5DGDQRYLF�� 0DQVXU�� 	� 6FDII�� �������
KLVSDQRSKRQHV�FRORPELHQQHV��5RVVHOOL��$UGLOD��)ORUH]��
	� &DVWUR�� ������� KLVSDQRSKRQHV� HVSDJQROHV� �3HxD-
&DVDQRYD�HW�DO���������5DPL�HW�DO���������HW�MDSRQDLVHV�
KDZDwHQQHV��5RVV�HW�DO����������&HV�GLIIpUHQWHV�pWXGHV�
WpPRLJQHQW� GH� O¶LQWpUrW� G¶XWLOLVHU� GHV� QRUPHV�
FRUUHVSRQGDQW�j�OD�ODQJXH�HW� OD�UpJLRQ�GDQV�OHVTXHOOHV�
OH�WHVW�HVW�DGPLQLVWUp��� 

,O� H[LVWH� SDU� DLOOHXUV� GH� QRPEUHXVHV� YHUVLRQV�
PRGLILpHV�HW�DEUpJpHV�GX�%17��GRQW�FHUWDLQHV�RQW�pWp�
QRUPDOLVpHV�GDQV�OHV�pWXGHV�LQWHUQDWLRQDOHV�FLWpHV�SOXV�
KDXW�� /HV� TXDWUH� YHUVLRQV� SDUDOOqOHV� j� ��� LWHPV� GH�
0DFN�� )UHHG�� :LOOLDPV� HW� +HQGHUVRQ� �������� GRQW�
O¶XQH� HVW� IRXUQLH� DYHF� OD� GHUQLqUH� YHUVLRQ� GX� %17�
�*RRGJODVV� 	� .DSODQ�� ������� VRQW� SDUPL� OHV� SOXV�
FLWpHV�� 8QH� YDULpWp� G¶DXWUHV� YHUVLRQV� DEUpJpHV� j� ���
LWHPV��FI��.HQW�	�/XV]F]��������SRXU�XQH�UHYXH��VRQW�
XWLOLVpHV�� GRQW� FHUWDLQHV� RQW� pWp� pWDEOLHV� GH� PDQLqUH�
HPSLULTXH��&HSHQGDQW��OHV�YHUVLRQV�j����LWHPV�VHUDLHQW�
j�SULYLOpJLHU� FDU�HOOHV�SHUPHWWHQW�GH�UDFFRXUFLU�OH�WHVW�
VDQV� QXLUH� j� VD� VHQVLELOLWp� �+REVRQ� HW� DO��� ������
7RPEDXJK�	�+XELH\���������'H�QRPEUHX[�H[HPSOHV�
GH� YHUVLRQV� QRUPpHV� j� ��� LWHPV� VRQW� GLVSRQLEOHV� HQ�
DQJODLV� �)DVWHQDX��'HQEXUJ��	�0DXHU�� ������*UDYHV��
%H]HDX�� )RJDUW\��	�%ODLU�� ������ 6D[WRQ� HW� DO��� ������
:LOOLDPV�� 0DFN�� 	� +HQGHUVRQ�� ������� PDLV� DXFXQH�
Q¶H[LVWH�HQ�IUDQoDLV�TXpEpFRLV�� 

'DQV� OD� IUDQFRSKRQLH�� LO� H[LVWH� GHV� QRUPHV� SRXU�
XQH�DGDSWDWLRQ�VXLVVH�GX�%17-����&RORPER-7KXLOODUG�
	�$VVDO���������'HV�QRUPHV�SURYHQDQW�G¶DLOOHXUV�GDQV�
OH� PRQGH� IUDQFRSKRQH� QH� VRQW� FHSHQGDQW� SDV�
DGpTXDWHV�SRXU�pYDOXHU�OD�SHUIRUPDQFH�GHV�4XpEpFRLV��
(Q� HIIHW�� OHV� UpJLRQDOLVPHV�� OD� IUpTXHQFH� HW� O¶kJH�
G¶DFTXLVLWLRQ� GHV� PRWV� YDULHQW� HW� OD� SHUWLQHQFH�
FXOWXUHOOH� �FXOWXUDO� UHOHYDQFH�� GHV� LWHPV� UHQGHQW�
HVVHQWLHO� O¶pWDEOLVVHPHQW� GH� QRUPHV� DGDSWpHV�
VSpFLILTXHPHQW� DX[� SRSXODWLRQV� YLVpHV� �&UXLFH��
:RUUDOO��	�+LFNVRQ�� ������ ,YQLN�� ������/H�'RU]H�	�
'XURFKHU��������5REHUWV�	�'RXFHW���������5REHUWV�HW�
'RXFHW��������RQW�pWDEOL�GHV�QRUPHV�SRXU�OH�%17-���
DXSUqV� G¶XQH� SRSXODWLRQ� TXpEpFRLVH� IUDQFRSKRQH��
7RXWHIRLV��OD�SHWLWH�WDLOOH�GH�O¶pFKDQWLOORQ��Q� �����HW�OH�
IDLEOH� QLYHDX� GH� VFRODULWp� GHV� SDUWLFLSDQWV� �0  � ����
DQV�� VRQW� SHX� UHSUpVHQWDWLIV� GH� OD� SRSXODWLRQ�
TXpEpFRLVH�� &HWWH� pWXGH� D� WRXW� GH� PrPH� SHUPLV� GH�
UpYpOHU�TXH�GH�QRPEUHX[�LWHPV�pWDLHQW�SUREOpPDWLTXHV�
HQ� UHJDUG� GH� OD� FRWDWLRQ� SXLVTXH� TX¶LOV� SRXYDLHQW�
GRQQHU� OLHX� j� SOXVLHXUV� UpSRQVHV� DFFHSWDEOHV� HQ�
IUDQoDLV��S��H[���OD�FRUGH�j�SRWHQFH��OH�Q°XG�FRXODQW�RX�
OD� FRUGH� GX� SHQGX�� HW� TX¶LO� pWDLW� QpFHVVDLUH� G¶pWDEOLU�
GHV� SURFpGXUHV� GH� FRWDWLRQ� DGDSWpHV� j� OD� UpDOLWp�
TXpEpFRLVH� pWDQW� GRQQp� TXH� FH� WHVW� HVW� IUpTXHPPHQW�
XWLOLVp�SDU�OHV�FOLQLFLHQV�GX�4XpEHF�� 

7\SLTXHPHQW�� OD�FDSDFLWp�j�QRPPHU�VSRQWDQpPHQW�
GHV� LPDJHV� GpFOLQH� DYHF� O¶kJH� �$X� HW� DO��� ������
%DUUHVL�� 1LFKRODV�� &RQQRU�� 2EOHU�� 	� $OEHUW�� ������
1LFKRODV�� 2EOHU�� $OEHUW�� 	� *RRGJODVV�� ������ HW�
DXJPHQWH� DYHF� OH� QLYHDX� GH� VFRODULWp� �+DZNLQV� 	�
%HQGHU��������1HLOV�HW�DO����������(Q�HIIHW��FHV�pWXGHV�
PRQWUHQW�XQH�SOXV�JUDQGH�YDULDELOLWp�GDQV�OHV�VFRUHV�DX�
%17�FKH]�OHV�SHUVRQQHV�kJpHV�GH����j����DQV�HW�FKH]�
OHV�SHUVRQQHV�D\DQW�PRLQV�GH����DQV�GH�VFRODULWp��'HV�
DXWHXUV�RQW�pJDOHPHQW�GRFXPHQWp�XQ�HIIHW�GLIIpUHQWLHO�
GX� VH[H� VXU� OD�SHUIRUPDQFH�JOREDOH� DX� WHVW�� GH�PrPH�
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TXH�VXU�OD�UpXVVLWH�GH�FHUWDLQV�LWHPV��:HOFK��'RLQHDX��
-RKQVRQ�� 	� .LQJ�� ������� 3OXV� VSpFLILTXHPHQW�� OHV�
KRPPHV� DYDLHQW� REWHQX� GHV� VFRUHV� JOREDX[�
OpJqUHPHQW�SOXV�pOHYpV�TXH�OHV�IHPPHV�HW�SUpVHQWDLHQW�
XQ� SRXUFHQWDJH� GH� UpXVVLWH� SOXV� pOHYp� VXU� ��� GHV� ���
LWHPV�� 6HORQ� FHV� DXWHXUV�� FHWWH� GLIIpUHQFH� V¶H[SOLTXH�
SDU� OH� IDLW� TXH� FHV� LWHPV� UHOHYDLHQW� GDYDQWDJH�

G¶RFFXSDWLRQV�© WUDGLWLRQQHOOHPHQW�PDVFXOLQHV ª�SRXU�
O¶pSRTXH��S��H[���MRXJ��UDSSRUWHXU�G¶DQJOHV��FRPSDV�HW�
WUpSLHG��� 

&KH]� OHV�SHUVRQQHV� HQ� VDQWp�� LO� D� pWp� UDSSRUWp�TXH�
OHV� SHUVRQQHV� GH� WRXV� kJHV� EpQpILFLHQW� pJDOHPHQW� GH�
O¶LQGLoDJH�SKRQpPLTXH��1LFKRODV��%DUWK��2EOHU��$X��	�

7DEOHDX�� 

,WHPV�GX�%17-�� 

,WHP��DYHF�QXPpUR�DX�%17-��� ,QGLFH�VpPDQWLTXH ,QGLFH�SKRQpPLTXH 

���PDLVRQ��UpVLGHQFH��GHPHXUH��FRWWDJH� 6RUWH�G¶pGLILFH 0q 

���VLIIOHW 3RXU�IDLUH�GX�EUXLW 6L 

���FLVHDX[ 3RXU�FRXSHU &L 

����KpOLFRSWqUH 3RXU�YR\DJHU�GDQV�O¶DLU +p 

����SLHXYUH��SRXOSH� $QLPDO�PDULQ 3L 

����FKDPSLJQRQ dD�VH�PDQJH &K 

����FKDPHDX��GURPDGDLUH� $QLPDO &K 

����PDVTXH 3DUWLH�G¶XQ�FRVWXPH 0D 

����UDTXHWWH 3RXU�XQ�VSRUW 5D 

����HVFDUJRW��FDOLPDoRQ��FROLPDoRQ� $QLPDO (V 

����YROFDQ 6RUWH�GH�PRQWDJQH 9R 

����GDUG�IOpFKHWWH 6H�ODQFH ' 

����FDVWRU $QLPDO &D 

����KDUPRQLFD�PXVLTXH�j�ERXFKH��UXLQH-EDELQH� ,QVWUXPHQW�GH�PXVLTXH +D 

����UKLQRFpURV $QLPDO 5KL 

����JODQG 9LHQW�G¶XQ�DUEUH *O 

����LJORR 6RUWH�GH�PDLVRQ , 

����pFKDVVHV 3RXU�VH�JUDQGLU e 

����GRPLQRV -HX 'R 

����SpOLFDQ 2LVHDX 3p 

����VWpWKRVFRSH 8WLOLVp�SDU�OHV�PpGHFLQV 6Wp 

����S\UDPLGH 6H�WURXYH�HQ�eJ\SWH 3\ 

����PXVHOLqUH 3RXU�OHV�FKLHQV 0X 

����HQWRQQRLU 3RXU�YHUVHU (Q 

����DFFRUGpRQ ,QVWUXPHQW�GH�PXVLTXH $ 

����DVSHUJH dD�VH�PDQJH $V 

����FRPSDV 3RXU�GHVVLQHU &RP 

����SDUFKHPLQ��PDQXVFULW��SDS\UXV� 'RFXPHQW 3D 

����SLQFH��SLQFHWWH� 8VWHQVLOH 3 

����SDOHWWH 8WLOLVpH�SDU�OHV�DUWLVWHV 3D 

1RWH��(QWUH�SDUHQWKqVHV��UpSRQVHV�DFFHSWpHV��PDLV�PRLQV�XVLWpHV� 
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$OEHUW�� ������ 1LFKRODV� HW� DO��� ������� &HSHQGDQW��
O¶pTXLYDOHQFH� GH� FH� EpQpILFH� QH� IDLW� SDV� FRQVHQVXV�
FKH]� OHV�SHUVRQQHV�kJpHV�GH�SOXV�GH����DQV� �� FHUWDLQV�
DXWHXUV�QRWHQW�XQH�GLPLQXWLRQ�GH�OD�FDSDFLWp�j�DFFpGHU�
DX� PRW� j� SDUWLU� GHV� GHX[� W\SHV� G¶LQGLFHV�
FRPSDUDWLYHPHQW� DX[� SHUVRQQHV� PRLQV� kJpHV� �$X� HW�
DO��� ������� '¶DXWUHV� HQFRUH� UDSSRUWHQW� SOXW{W� XQH�
DXJPHQWDWLRQ� GX� EpQpILFH�� PDLV� VRXOLJQHQW� TXH� FHW�
HIIHW�SRXUUDLW�rWUH�G��j�O¶HIIHW�SODIRQG�HQ�GpQRPLQDWLRQ�
VSRQWDQpH�REVHUYp�FKH]�OHV�JURXSHV�kJpV�GH�PRLQV�GH�
��� DQV� �0DF.D\�� &RQQRU�� $OEHUW�� 	� 2EOHU�� ������
9HUKDHJHQ� 	� 3RQFHOHW�� ������� 'H� PDQLqUH� JpQpUDOH��
OHV�PRLQGUHV�SHUIRUPDQFHV�HQ�GpQRPLQDWLRQ�VSRQWDQpH�
GHV� SHUVRQQHV� kJpHV� VDLQHV� VRQW� DWWULEXpHV� j� GHV�
GLIILFXOWpV� G¶DFFqV� DX� PRW-FLEOH�� HW� QRQ� j� XQH�
GpJUDGDWLRQ�VpPDQWLTXH��%XUNH�	�6KDIWR��������� 

3DU� DLOOHXUV�� ORUVTXH� GHV� GLIILFXOWpV� GH�
GpQRPLQDWLRQ� VRQW� REVHUYpHV� DX� %17� DYHF� GHV�
SHUIRUPDQFHV� V¶pFDUWDQW� GH� OD� QRUPH�� HOOHV� SHXYHQW�
LQGLTXHU� OD� SUpVHQFH� GH� IUDJLOLWpV� RX� G¶DWWHLQWHV� GHV�
SURFHVVXV� VpPDQWLTXHV�� YLVXR-SHUFHSWLIV� HW� GH� O¶DFFqV�
OH[LFDO�VRXV-MDFHQWV��0LWUXVKLQD�HW�DO����������'DQV�FHV�
FRQGLWLRQV�� XQH� DQDO\VH� TXDOLWDWLYH� GHV� HUUHXUV�
FRPPLVHV� GHYUDLW� rWUH� HIIHFWXpH� DILQ�GH� GpJDJHU� TXHO�
SURFHVVXV�HVW�HQ�FDXVH��1LFKRODV��2EOHU��$X��	�$OEHUW��
������� &HWWH� FODULILFDWLRQ� UHSRVH� VXU� OD� FODVVLILFDWLRQ�
GHV�HUUHXUV� VHORQ�XQ�V\VWqPH� �FI��7DEOHDX����SRXU� OHV�
H[HPSOHV�GpWDLOOpV��FRPPH�FHOXL�SURSRVp�SDU�+RGJHV��
6DOPRQ� HW� %XWWHUV� �������� /¶LPSRUWDQFH� GH� FHWWH�
DQDO\VH� FRPSOpPHQWDLUH� D� G¶DLOOHXUV� pWp� GpPRQWUpH� j�
SOXVLHXUV� UHSULVHV� GDQV� O¶LGHQWLILFDWLRQ� GH� FRQGLWLRQV�
QHXURORJLTXHV�� SULQFLSDOHPHQW� OD� PDODGLH�
G¶$O]KHLPHU��WpPRLJQDQW�j�OD�IRLV�G¶XQH�DWWHLQWH�YLVXR-
SHUFHSWLYH� HW� VpPDQWLTXH� �%DOWKD]DU� HW� DO��� ������
+RGJHV�	�3DWWHUVRQ��������1LFKRODV�HW�DO����������� 

$X� ILO� GHV� DQQpHV�� OD� GLVSRQLELOLWp� G¶pFKDQWLOORQV�
QRUPDWLIV� DGpTXDWV� SRXU� OH� %17� D� pWp� UpJXOLqUHPHQW�
FULWLTXpH� �6FKRHQEHUJ� 	� 6FRWW�� ������� ,O� HVW� DXVVL�
UHSURFKp�j�OD�YHUVLRQ�VWDQGDUG�GX�%17-���O¶DPELJXwWp�
GX� PDQXHO� G¶DGPLQLVWUDWLRQ� HW� GH� FRWDWLRQ�� OD�
GLVWULEXWLRQ� DV\PpWULTXH� GHV� VFRUHV�� OH� PDQTXH� GH�
GRQQpHV�QRUPDWLYHV�DGDSWpHV�DX[�SRSXODWLRQV�j�TXL�OH�
WHVW� HVW� DGPLQLVWp�� DLQVL� TX¶XQ� ELDLV� FXOWXUHO� HW�
OLQJXLVWLTXH� �%RUWQLN� HW� DO��� ������� (Q� RXWUH�� GHV�
QRUPHV�IUDQFRSKRQHV�pWDEOLHV�VXU�OD�YHUVLRQ�FRPSOqWH�
j����LWHPV�RQW�UpYpOp�TXH�OD�FRWDWLRQ�GH�FHUWDLQV�LWHPV�
pWDLW� SUREOpPDWLTXH� HQ� IUDQoDLV� TXpEpFRLV�� FH� TXL�
FRPSURPHW� OD� ILGpOLWp� LQWHU-MXJHV� �5REHUWV�	�'RXFHW��
�������'¶DXWUHV�DXWHXUV�RQW�VRXOLJQp�TXH�OHV�FRQVLJQHV�
RULJLQDOHV� SRXU� OD� FRWDWLRQ� GH� OD� IRUPH� VWDQGDUG� GX�
%17� pWDLHQW� VXMHWWHV� j� GLIIpUHQWHV� LQWHUSUpWDWLRQV� TXL�
SURGXLVDLHQW�GHV�VFRUHV�GLIIpUHQWV�VHORQ�O¶LQWHUSUpWDWLRQ�
GHV�SURFpGXUHV�SDU�OH�FOLQLFLHQ��/RSH]��$ULDV��+XQWHU��
&KDUWHU��	�6FRWW���������(QVXLWH��OHV�DQDO\VHV�G¶LWHPV�
GX� %17-��� RQW� PRQWUp� TXH� FHUWDLQV� LWHPV� VRQW�
V\VWpPDWLTXHPHQW� UpXVVLV� SDU� SUHVTXH� WRXV� OHV�

SDUWLFLSDQWV�� DORUV� TXH� G¶DXWUHV� LWHPV� QH� VRQW� UpXVVLV�
TXH� SDU� WUqV� SHX� GH� SDUWLFLSDQWV� �5REHUWV� 	� 'RXFHW��
������� &HV� HIIHWV� SODIRQGV� HW� SODQFKHUV� GLPLQXHQW� OD�
VHQVLELOLWp� GX� WHVW� HW� DOORQJHQW� LQXWLOHPHQW� OH� WHPSV�
QpFHVVDLUH� j� VRQ� DGPLQLVWUDWLRQ� �5DQGROSK�� /DQVLQJ��
,YQLN��&XOOXP��	�+HUPDQQ���������(Q�HIIHW��OHV�pWXGHV�
QRUPDWLYHV��6D[WRQ�HW�DO���������7RPEDXJK�	�+XELH\��
������SRUWDQW�VXU�OHV�YHUVLRQV�DEUpJpHV�j����LWHPV�ELHQ�
FLEOpV�VHPEOHQW�PRQWUHU�TXH�FHV�YHUVLRQV�SHXYHQW�rWUH�
DXVVL�VHQVLEOHV�HW�ILDEOHV�TXH�OD�YHUVLRQ�VWDQGDUG�j����
LWHPV�WRXW�HQ�pWDQW�PRLQV�ORQJXHV�j�DGPLQLVWUHU�� 

2EMHFWLIV 

5HODWLYHPHQW� j� FHV� GLIIpUHQWHV� IDLEOHVVHV�� O¶XVDJH�
G¶XQH� YHUVLRQ� DEUpJpH� j� ��� LWHPV� D� O¶DYDQWDJH�
G¶DOOpJHU� OHV� EDWWHULHV� G¶pYDOXDWLRQ� HQ� UpGXLVDQW� OH�
WHPSV� GH� SDVVDWLRQ� SDU� VRQ� QRPEUH� G¶LWHPV� UpGXLW� HW�
G¶DLQVL�pOLPLQHU�OHV�DPELJXwWpV�GH�FRWDWLRQ�HQ�UHWLUDQW�
OHV� LWHPV� SUREOpPDWLTXHV�� /D� QRUPDOLVDWLRQ� GX�%17-
��� DXSUqV� G¶XQ� pFKDQWLOORQ� QRUPDWLI� TXpEpFRLV�
SHUPHWWUDLW�G¶REWHQLU�GHV�QRUPHV�VSpFLILTXHV�VHORQ�OHV�
JURXSHV� G¶kJH� HW� GH� VFRODULWp�� SXLVTXH� OH� %17� YDULH�
ODUJHPHQW� HQ� IRQFWLRQ� GHV� FDUDFWpULVWLTXHV� GH�
O¶pFKDQWLOORQ�� GRQW� O¶kJH�� OH� QLYHDX� GH� VFRODULWp� HW�
O¶RULJLQH� HWKQLTXH� HW� FXOWXUHOOH� �6FKRHQEHUJ�	� 6FRWW��
������� /¶REMHFWLI� GH� FH� WUDYDLO� HVW� GRQF �� ���
G¶XQLIRUPLVHU� OHV� SURFpGXUHV� G¶DGPLQLVWUDWLRQ� GX� WHVW�
HW�GH�FRWDWLRQ�GHV�UpSRQVHV�G¶XQH�YHUVLRQ�DEUpJpH�j����
LWHPV�� ��� G¶pWXGLHU� O¶HIIHW� GH� O¶kJH�� GX� VH[H� HW� GH� OD�
VFRODULWp� VXU� OHV� VFRUHV� G¶XQ� pFKDQWLOORQ� GH� OD�
SRSXODWLRQ�TXpEpFRLVH�IUDQFRSKRQH�kJpH�HQ�VDQWp�DYHF�
SRXU�EXW�GH�VWUDWLILHU�OHV�QRUPHV�REWHQXHV�HQ�IRQFWLRQ�
GHV� YDULDEOHV� G¶LQWpUrW�� ��� G¶pPHWWUH� GHV�
UHFRPPDQGDWLRQV�TXDQW�j� O¶XWLOLVDWLRQ�GH�FHV�GRQQpHV�
QRUPDWLYHV�� ,O� VHUD� pJDOHPHQW�YpULILp� VL� OHV�SHUVRQQHV�
SOXV� kJpHV� QpFHVVLWHQW� SOXV� G¶LQGLFHV� SKRQpPLTXHV� HW�
VL� FHV� LQGLFHV� OHXU� SHUPHWWHQW� G¶DFFpGHU� j� OD� UpSRQVH�
DXVVL�VRXYHQW�TXH�OHV�SOXV�MHXQHV��� 

,O� HVW� DWWHQGX� TXH� OH� %17-��� VRLW� ELHQ� UpXVVL� VXU�
O¶HQVHPEOH� GHV� LWHPV�� TXH� OHV� VFRUHV� VRLHQW� FRUUpOpV�
QpJDWLYHPHQW� DYHF� O¶kJH� HW� SRVLWLYHPHQW� DYHF� OH�
QLYHDX�GH�VFRODULWp�HW�TX¶XQ�HIIHW�GX�VH[H�VRLW�SUpVHQW�
DYHF�GHV�VFRUHV�SOXV�pOHYpV�FKH]�OHV�KRPPHV� 

0pWKRGRORJLH 

3URFpGXUHV�G¶DGPLQLVWUDWLRQ�HW�VWLPXOL 

/HV� SURFpGXUHV� G¶DGPLQLVWUDWLRQ� GpWDLOOpHV� GH� OD�
YHUVLRQ�j����LWHPV�VRQW�SUpVHQWpHV�HQ�$QQH[H����(OOHV�
VRQW� LQVSLUpHV� GHV� SURFpGXUHV� G¶DGPLQLVWUDWLRQ�
UpYLVpHV� SRXU� OH� %17-��� GH� 1LFKRODV�� %URRNVKLUH��
0DFOHQQDQ��6FKXPDFKHU�HW�3RUUD]]R��������HW�RQW�pWp�
DGDSWpHV�j�OD�SRSXODWLRQ�TXpEpFRLVH��*OREDOHPHQW��FHV�
QRXYHOOHV� SURFpGXUHV� RQW� O¶DYDQWDJH� G¶rWUH� SOXV�
VLPSOHV�HW�PRLQV�DPELJXsV�TXH� OHV�QRUPHV�RULJLQDOHV�
GX� %17-��� �FI�� /H]DN�� +RZLHVRQ�� %LJOHU�� 	� 7UDQHO��



���� 

 

1250(6�48e%e&2,6(6�3285�/(�%17-�� 

7DEOHDX�� 

7DX[�GH�UpXVVLWH�GHV�LWHPV�GX�%17-�� 

,WHP�HW�IUpTXHQFH�GH�OD�UpSRQVH���� ��GH�UpXVVLWH�
VSRQWDQp ��GH�UpXVVLWH�WRWDO (UUHXUV�IUpTXHQWHV 

PDLVRQ 
UpVLGHQFH���� 
GHPHXUH�FRWWDJH���� 

��� ���   

VLIIOHW ���� ��� SRUWH-FOp���� 

FLVHDX[ ��� ���   

KpOLFRSWqUH ���� ��� K\GUDYLRQ������DYLRQ���� 

SLHXYUH 
SRXOSH���� 

���� ���� WHQWDFXOH������VDQJVXH������PpGXVH���� 
 

FKDPSLJQRQ ��� ���   

FKDPHDX 
GURPDGDLUH����� 

��� ���   

PDVTXH ���� ���   

UDTXHWWH ���� ���   

HVFDUJRW 
FROLPDoRQ������FDOLPDoRQ��� 

���� ���� OLPDFH������ELELWWH���� 

YROFDQ ���� ���� FUDWqUH������9pVXYH���� 

IOpFKHWWH 
GDUG����� 

���� ���� IOqFKH����� 

FDVWRU ���� ���� UDW������UDWRQ-ODYHXU������pFXUHXLO������
WDXSH���� 

KDUPRQLFD 
PXVLTXH�j�ERXFKH����� 
UXLQH-EDELQH���� 

���� ���   

UKLQRFHURV ���� ���� KLSSRSRWDPH����� 

JODQG ���� ���� QRL[�������QRLVHWWH������IUDLVH���� 

LJORR ���� ���� KXWWH���� 

pFKDVVHV ���� ���� EpTXLOOHV�������pFKDUGHV���� 

GRPLQRV ���� ���� GpV����� 

SHOLFDQ ���� ���� F\JRJQH�������RLVHDX����� 

VWHWKRVFRSH ���� ���� WpWKRVFRSH���� 

S\UDPLGH ���� ���� WHQWH���� 

PXVHOLqUH ���� ���� PXVHDX�������KDUQDLV���� 

HQWRQQRLU ���� ���� FRXORLU���� 

DFFRUGpRQ ���� ��� KDUPRQLFD���� 

DVSHUJH ���� ���� OpJXPH���� 

FRPSDVV ���� ���� UDSSRUWHXU�G¶DQJOH���� 

SDUFKHPLQ 
PDQXVFULW���� 
SDS\UXV���� 

���� ���� DGUHVVH�������GRFXPHQW���� 

SLQFH 
SLQFHWWH���� 

���� ����   

SDOHWWH ���� ���� WDEOH�WDEOHDX�WDEOHWWH�������SODQFKH�
�����SODWHDX���� 
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������ SRXU� OHV� SURFpGXUHV� GpWDLOOpHV��� 3OXV�
VSpFLILTXHPHQW�� LO�HVW�SURSRVp�TXH�OHV����LWHPV�VRLHQW�
DGPLQLVWUpV� HQ� WRWDOLWp�� &RQWUDLUHPHQW� j� OD� YHUVLRQ�
RULJLQDOH�� FHFL� SHUPHW� G¶pOLPLQHU� OD� FRPSOH[LWp� GH�
FRPPHQFHU� SDU� OHV� LWHPV� GX�PLOLHX� HW� G¶HIIHFWXHU� XQ�
UHWRXU�HQ�DUULqUH�DX�EHVRLQ��GH�PrPH�TXH�G¶XWLOLVHU�XQ�
FULWqUH� G¶DUUrW� DSUqV� XQ� FHUWDLQ� QRPEUH� G¶pFKHFV�
FRQVpFXWLIV��%LHQ�TXH�OD�IUpTXHQFH�GHV�PRWV�QH�VRLW�SDV�
OD� PrPH� HQ� DQJODLV� TX¶HQ� IUDQoDLV�� O¶RUGUH� GH�
SUpVHQWDWLRQ� GHV� LWHPV� UHVSHFWH� O¶RUGUH� RULJLQDO�� 8QH�
UHFODVVLILFDWLRQ�SDU�RUGUH�FURLVVDQW�GH�GLIILFXOWp�Q¶pWDLW�
SOXV� QpFHVVDLUH� pWDQW� GRQQp� TXH� WRXV� OHV� LWHPV� VRQW�
DGPLQLVWUpV�� /D� VpOHFWLRQ� GHV� ��� LWHPV� UHWHQXV� D� pWp�
UpDOLVpH� HPSLULTXHPHQW� j� SDUWLU� GH� O¶H[SpULHQFH�
FOLQLTXH�GH�GHX[�GHV� FR-DXWHXUHV� �&��'�� HW� ,��5����3DU�
FRQVHQVXV� G¶H[SHUWV�� HOOHV�RQW� GRQF� pOLPLQp� OHV� LWHPV�
VHORQ� OHXU� IUpTXHQFH� G¶XWLOLVDWLRQ� DX� 4XpEHF� �S�� H[���
KHXUWRLU� HVW� SHX� XWLOLVp�� HW� RQW� FRQVHUYp� OHV� LWHPV�
VHQVLEOHV�DX[�WURXEOHV�VpPDQWLTXHV��S��H[���OHV�DQLPDX[�
GRQW�FDVWRU� HW�FKDPHDX��HW�SHUFHSWLYR-YLVXHOV� �S��H[���
PDVTXH��WRXW�HQ�FRQVHUYDQW�XQH�YDULpWp�G¶LWHPV� 

3RXU� FKDTXH� SDUWLFLSDQW�� FHV� SURFpGXUHV� JpQqUHQW�
GHX[� VFRUHV� VXU� ��� SRLQWV� DX� %17-�� �� OH� VFRUH�
VSRQWDQp�HW�OH�VFRUH�WRWDO�� 

6FRUH�VSRQWDQp ��OH�VFRUH�VSRQWDQp�FRPSUHQG�WRXWHV�
OHV� ERQQHV� UpSRQVHV� IRXUQLHV� SDU� OH� VXMHW� DYDQW� TXH�
O¶H[DPLQDWHXU�QH�UHIXVH�VD�UpSRQVH�RX�QH�OXL�IRXUQLVVH�
XQ�LQGLFH��8Q�SDUWLFLSDQW�TXL�V¶DXWR-FRUULJH�DYDQW�TXH�
O¶H[DPLQDWHXU�QH� UHIXVH�VD� UpSRQVH� UHoRLW�XQ�SRLQW�DX�
VFRUH� VSRQWDQp� �FI�� 7DEOHDX� ��� 0XOWLSOHV� UpSRQVHV��� 

6FRUH� WRWDO �� OH� VFRUH� WRWDO� UHJURXSH� OHV� ERQQHV�
UpSRQVHV� IRXUQLHV� SDU� OH� VXMHW� DSUqV� OH� UHIXV� GH� OD�
SUHPLqUH�UpSRQVH�SDU�O¶H[DPLQDWHXU�RX�SURGXLWHV�DSUqV�
OD�SUpVHQWDWLRQ�G¶XQ�LQGLFH�VpPDQWLTXH�RX�G¶XQ�LQGLFH�
SKRQpPLTXH�� 'DQV� OH� PDQXHO� IRXUQL� �.DSODQ��

*RRGJODVV��:HLQWUDXE�� 6HJDO��	�YDQ�/RRQ-9HUYRRUQ��
������DLQVL�TXH�GDQV�OHV�SURFpGXUHV�UpYLVpHV��1LFKRODV�
HW�DO���������� OHV�ERQQHV�UpSRQVHV�IRXUQLHV�j�O¶DLGH�GH�
O¶LQGLFH� SKRQpPLTXH� QH� VRQW� SDV� FRPSWDELOLVpHV� GDQV�
OH�VFRUH�WRWDO��,O�D�pWp�FKRLVL�GH�OHV�LQFOXUH�DILQ�TXH�OH�
VFRUH� WRWDO� UHIOqWH� O¶LQWpJULWp� GHV� FRQQDLVVDQFHV�
VpPDQWLTXHV�� &HOD� SHUPHW� DX[� SHUVRQQHV� D\DQW� GHV�
GLIILFXOWpV�G¶DFFqV�OH[LFDO�G¶REWHQLU�OD�ERQQH�UpSRQVH�j�
O¶DLGH� GH� O¶LQGLFH� SKRQpPLTXH� �/H]DN� HW� DO��� ������ HW�
GH� FRQILUPHU� O¶LQWpJULWp�� DX� PRLQV� SDUWLHOOH�� GH� OHXUV 
FRQQDLVVDQFHV�VpPDQWLTXHV�� 

¬� O¶LQYHUVH�� LO� D� pWp� FKRLVL� GH� FRPSWDELOLVHU� OHV�
GpIRUPDWLRQV�SKRQpPLTXHV��S��H[���© WpWKRVFRSH ª�SRXU�
VWpWKRVFRSH��FRPPH�GHV�HUUHXUV�SKRQRORJLTXHV�� LO� HVW�
j� QRWHU� TXH� 1LFKRODV� HW� DO�� ������� OHV� FRQVLGqUHQW�
FRPPH�GH� ERQQHV� UpSRQVHV� ORUVTX¶j� OD� SURQRQFLDWLRQ�
GH� OD� UpSRQVH��XQ�DXGLWHXU�QDwI� UHFRQQDvWUDLW� O¶LWHP�GX�
%17�� %LHQ� TX¶HOOHV� SXLVVHQW� rWUH� JpQpUpHV� SDU� GHV�
SHUVRQQHV� HQ� VDQWp� D\DQW� EpQpILFLp� GH� PRLQV�
G¶pGXFDWLRQ� IRUPHOOH�� LO� HVW� D� pWp� FRQYHQX� GH�
FRPSWDELOLVHU� FHV� UpSRQVHV� FRPPH� GHV� HUUHXUV�� FDU�
HOOHV� SHXYHQW� rWUH� LQGLFDWLYHV�� FKH]� GHV� SRSXODWLRQV�
FOLQLTXHV��G¶XQH�G\VIRQFWLRQ�GX�PRGXOH�GH�SURGXFWLRQ 
SKRQpPLTXH��(OOLV�	�<RXQJ����������� 

6HORQ�OH�FULWqUH�GH�'H�OD�3ODWD�HW�DO����������FKDTXH�
LWHP� GRLW� LGpDOHPHQW� rWUH� GpVLJQp� SDU� OH� PrPH� PRW�
SRXU� DX� PRLQV� ��� �� GHV� UpSRQVHV�� 7RXWHIRLV�� GDQV�
FHWWH� YHUVLRQ� TXpEpFRLVH� HW� IUDQFRSKRQH� GX� %17-����
FHUWDLQV�LWHPV�FRPSRUWHQW�SOXV�G¶XQH�UpSRQVH�SRXYDQW�
rWUH� DFFHSWpH�� ,O� FRQYLHQW� GH� UpSHUWRULHU� WRXWHV� FHV�
UpSRQVHV�j�WUDYHUV�FHWWH�pWXGH��GH�VRUWH�TXH�WRXWH�DXWUH�
UpSRQVH�GRQQH�OLHX�j�XQH�HUUHXU��HW�GH�OHV�LQGLTXHU�VXU�
OD� IHXLOOH� GH� FRWDWLRQ�� IDFLOLWDQW� DLQVL� OH� FDOFXO� GHV�
VFRUHV�VSRQWDQp�HW�WRWDO��(Q�FH�TXL�D�WUDLW�DX[�UpSRQVHV�
DFFHSWpHV��HOOHV�RQW� WRXWHV�pWp�SURGXLWHV�DX�PRLQV�XQH�
IRLV�SDU�OHV�SDUWLFLSDQWV�GH�FHWWH�pWXGH�RX�SDU�FHX[�GH�

)LJXUH����'LVWULEXWLRQ�GHV�VFRUHV�VSRQWDQp�HW�WRWDO�DX�%17-���HQ�SRXUFHQWDJH�GH�O¶pFKDQWLOORQ�� 
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5REHUWV�HW�'RXFHW���������7RXWHV�OHV�UpSRQVHV�RQW�pWp�
YpULILpHV� GDQV� GHV� GLFWLRQQDLUHV� �$QWLGRWH�� ������ 'H�
9LOOHUV��������5REHUW��������DILQ�GH�V¶DVVXUHU�TXH�OHXU�
XVDJH�HVW�DWWHVWp�HQ�IUDQoDLV��%LHQ�TXH��WHFKQLTXHPHQW��
©� FRWWDJH� ª� SRXU� PDLVRQ� HW� ©� GDUG� ª� SRXU� IOpFKHWWH�
VRLHQW� GH� IDX[-DPLV�� OHXU� HPSORL� UpSDQGX� DX�4XpEHF�
MXVWLILH� OH� IDLW� GH� OHV� DFFHSWHU� FRPPH� GH� ERQQHV�
UpSRQVHV�� /HV� UpJLRQDOLVPHV� FRPPH� © PXVLTXH� j�
ERXFKH ª� HW� © UXLQH-EDELQH ª� SRXU� KDUPRQLFD�� GH�
PrPH� TXH� © FROLPDoRQ ª� HW� © FDOLPDoRQ ª� SRXU�
HVFDUJRW� VRQW� FRXUDQWV� HQ� IUDQoDLV� TXpEpFRLV� HW� VRQW�
GRQF�DXVVL�DFFHSWpV��/HV�PRWV�© SLQFHWWH ª�SRXU�SLQFH�
HW�© PDQXVFULW ª�SRXU�SDUFKHPLQ�VRQW�FRWpV�FRPPH�GH�
ERQQHV�UpSRQVHV��FRPPH�OH�UHFRPPDQGHQW�5REHUWV�HW�
'RXFHW� �������� &HUWDLQHV� UpSRQVHV� QRQ� UpSHUWRULpHV�
SDU� FHV� DXWHXUV� VRQW� DFFHSWpHV�� FDU� OHXU� GpILQLWLRQ�
FRUUHVSRQG�HIIHFWLYHPHQW�j�OHXU�LPDJH ��© UpVLGHQFH ª�
HW� © GHPHXUH ª� SRXU� PDLVRQ�� © SDS\UXV ª� SRXU�
SDUFKHPLQ�HW�© SRXOSH ª�SRXU�SLHXYUH��,O�D�pJDOHPHQW�
pWp�FRQYHQX�G¶DFFHSWHU�© GURPDGDLUH ª�SRXU�FKDPHDX�
SDUFH�TXH�SOXVLHXUV�LQGLYLGXV�FRQILDLHQW�QH�SDV�VDYRLU�
DYHF� SUpFLVLRQ� OHTXHO� GX� GURPDGDLUH� RX� GX� FKDPHDX�
DYDLW� GHX[� ERVVHV�� 3DU� DLOOHXUV�� LO� D� pWp� FKRLVL� GH�

UHIXVHU�� FRQWUDLUHPHQW� j� O¶DYLV� GH� 5REHUWV� HW� 'RXFHW�
�������� OHV� FLUFRQORFXWLRQV� �F�-j-G��� O¶HPSORL� GH�
SOXVLHXUV� PRWV� SRXU� GpFULUH� O¶LWHP� FLEOH�� FRPPH�
© SODQFKH� j� SHLQWXUH ª� SRXU� GpVLJQHU� OD� SDOHWWH�� /D�
UpXVVLWH�GH�FHW�LWHP�pWDLW�ODUJHPHQW�SOXV�pOHYpH�GDQV�OD�
SUpVHQWH�pWXGH�TX¶LO�QH�O¶pWDLW�GDQV�O¶pWXGH�GH�5REHUWV�
HW� 'RXFHW� ������ �� YV�� ��� ��� FH� TXL� V¶H[SOLTXH�
SUREDEOHPHQW�SDU�OH�IDLEOH�QLYHDX�GH�VFRODULWp�GH�OHXU�
pFKDQWLOORQ��WHO�TXH�GLVFXWp�SUpFpGHPPHQW��/H�7DEOHDX�
�� FRQWLHQW� WRXWHV� OHV� UpSRQVHV� DFFHSWpHV� HW� OHV� GHX[�
W\SHV� G¶LQGLFHV� j� IRXUQLU�� (Q� EUHI�� OHV� SURFpGXUHV�
G¶DGPLQLVWUDWLRQ� HW� GH� FRWDWLRQ� SURSRVpHV� GDQV� FHW�
DUWLFOH� YLVHQW� j� VLPSOLILHU� OD� WkFKH� GX� FOLQLFLHQ� HQ� OXL�
SHUPHWWDQW� G¶LGHQWLILHU� GH� IDoRQ� ILDEOH� HW� YDOLGH� OHV�
HUUHXUV�SRWHQWLHOOHPHQW�LQIRUPDWLYHV�GHV�GLIILFXOWpV�GH� 
VRQ�FOLHQW��� 

3DUWLFLSDQWV 

/D�FROODERUDWLRQ�GH�WURLV�ODERUDWRLUHV�GH�UHFKHUFKH�
TXpEpFRLV� D� SHUPLV� GH� UHFXHLOOLU� ���� SDUWLFLSDQWV�
WpPRLQV� YLD� OH� SDUWDJH� GH� GRQQpHV� DQRQ\PLVpHV�� &HV�
SDUWLFLSDQWV� V¶pWDLHQW� YX� DGPLQLVWUHU� OD� YHUVLRQ� GX�
%17-���GDQV� OH� FDGUH�GH�GLYHUV�SURMHWV�GH� UHFKHUFKH�

7DEOHDX�� 

5pWURDFWLRQ�SRXU�OHV�UpSRQVHV�HW�HUUHXUV�IUpTXHQWHV�DX�%17-�� 

5pSRQVH 5pWURDFWLRQ 

%RQQH�UpSRQVH 
 

3DVVHU�j�OD�SODQFKH�VXLYDQWH� 

$EVHQFH�GH�UpSRQVH�RX�© MH�
QH�VDLV�SDV ª 
 

© (VVD\H]�TXHOTXH�FKRVH�ª� 

0DXYDLVH�SDUWLH�GH�O¶LPDJH�
GpQRPPpH 
 

© 1RQ��FHFL ª�HW�SRLQWHU�OD�ERQQH�SDUWLH� 

(UUHXU�YLVXR-SHUFHSWLYH 
�S�H[���© SDUDSOXLH ª�SRXU�
FKDPSLJQRQ� 
 

'RQQHU�O¶LQGLFH�VpPDQWLTXH� 

(UUHXU�LQWUDFDWpJRULHOOH 
�S�H[���© FDQDUG ª�SRXU� 
SpOLFDQ� 
 

© &H�Q¶HVW�SDV�OH�QRP�TX¶RQ�UHFKHUFKH ª�HW�ODLVVHU�O¶RFFDVLRQ�GH�V¶DXWRFRUULJHU��'RQQHU�
O¶LQGLFH�SKRQpPLTXH�VL�QRQ�DXWRFRUULJp� 

(UUHXU�VXSHURUGRQQpH 
�S�H[���© DQLPDO ª�SRXU� 
UKLQRFpURV� 
 

©�3RXYH]-YRXV�PH�GRQQHU�XQ�QRP�SOXV�SUpFLV�SRXU�FHOD�" ª 

(UUHXU�SKRQRORJLTXH 
�S�H[���© WpWKRVFRSH ª�SRXU�
VWpWKRVFRSH� 
 

© &H�Q¶HVW�SDV�WRXW�j�IDLW�OH�QRP�TX¶RQ�FKHUFKH� ª 
'RQQHU�O¶LQGLFH�SKRQpPLTXH� 

0XOWLSOHV�UpSRQVHV 6L�OD�ERQQH�UpSRQVH�HVW�OD�GHUQLqUH�GRQQpH��DFFRUGHU�OH�SRLQW�DX�VFRUH�VSRQWDQp� 
6L�OD�ERQQH�UpSRQVH�HVW�SDUPL�O¶pQXPpUDWLRQ��GHPDQGHU ��© GLWHV-PRL�OH�PHLOOHXU�PRW ª��'RQ�
QHU�OH�SRLQW�HQ�VSRQWDQp�VL�OD�ERQQH�UpSRQVH�HVW�UpSpWpH��VLQRQ�GRQQHU�O¶LQGLFH�SKRQpPLTXH 
6L�OD�ERQQH�UpSRQVH�Q¶HVW�SDV�SDUPL�OHV�PXOWLSOHV�UpSRQVHV�IRXUQLHV��GRQQHU�O¶LQGLFH�SKRQp�

PLTXH� 
 

1RQ�OLpH�j�O¶LPDJH ©�3RXYH]-YRXV�PH�QRPPHU�FH�TXL�HVW�UHSUpVHQWp�VXU�O¶LPDJH�" ª 
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HIIHFWXpV�GDQV�OD�UpJLRQ�GH�0RQWUpDO��SRXU�OHVTXHOV�LOV�
DYDLHQW�VLJQp�XQ�IRUPXODLUH�GH�FRQVHQWHPHQW��$ILQ�GH�
FRQVWLWXHU�XQ�pFKDQWLOORQ�FRPSRVp�GH�SHUVRQQHV�kJpHV�
HQ�ERQQH�VDQWp��OHV�FULWqUHV�G¶LQFOXVLRQ�VXLYDQWV�RQW�pWp�
UHVSHFWpV �� DEVHQFH� GH� GpSUHVVLRQ� ������ RX� ������
PD[LPXP�DX�*HULDWULF�'HSUHVVLRQ�6FDOH��<HVDYDJH�HW�
DO��� ������ HW� G¶DQWpFpGHQWV� GH� WURXEOH� QHXURORJLTXH��
&KDTXH� SDUWLFLSDQW� DYDLW� FRPSOpWp� OH� 0LQL-0HQWDO�
6WDWH� (YDOXDWLRQ� �006(�� )ROVWHLQ�� )ROVWHLQ�� 	�
0F+XJK��������RX�OH�0RQWUHDO�&RJQLWLYH�$VVHVVPHQW�
�0R&$�� 1DVUHGGLQH� HW� DO��� ������ DILQ� GH� GpWHFWHU� OD�
SUpVHQFH� GH� WURXEOHV� FRJQLWLIV�� /HV� SDUWLFLSDQWV�
GHYDLHQW�REWHQLU��VHORQ�OHV�UHFRPPDQGDWLRQV�G¶+pEHUW�
HW� DO�� �������� XQ� VFRUH� VXSpULHXU� RX� pJDO� j� ��� DX�
006(� RX� XQ� VFRUH� VH� VLWXDQW� DX� PD[LPXP� j� -����
pFDUW-W\SH� GH� OD� QRUPH� DX� 0R&$� �/DURXFKH� HW� DO���
������� 

/HV� SDUWLFLSDQWV� GH� O¶pFKDQWLOORQ� UHWHQX� ������ GH�
IHPPHV��VRQW�kJpV�HQWUH����HW����DQV��0� �������e�-7��
 � ������� VRQW� IUDQFRSKRQHV� HW� SRVVqGHQW� GH� �� j� ���
DQQpHV�G¶pGXFDWLRQ�IRUPHOOH��0� �������e�-7�� ��������
/HV� KRPPHV� HW� OHV� IHPPHV� QH� VH� GLVWLQJXDLHQW� SDV�
VWDWLVWLTXHPHQW�SRXU�O¶kJH��KRPPHV ��0� �������e�-7��
 �������IHPPHV ��0� �������e�-7�� �������W������ ������
S� ������QL�SRXU�OD�VFRODULWp��KRPPHV ��0� �������e�-7��
 � ������ IHPPHV �� 0�  � ������ e�-7��  � ������ W
�����   ဩ����� S   �������/D�SURSRUWLRQ�GH�SHUVRQQHV�
D\DQW� EpQpILFLp� G¶XQH� pGXFDWLRQ� SRVWVHFRQGDLUH� HVW�
SOXV�pOHYpH�GDQV�FHW�pFKDQWLOORQ�TXH�GDQV�OD�SRSXODWLRQ�
TXpEpFRLVH� JpQpUDOH� ������ �� YV� ����� ���
UHVSHFWLYHPHQW��� HW� FH�� SDUWLFXOLqUHPHQW� FKH]� OHV�
SHUVRQQHV� GH� ��� DQV� HW� SOXV� ������ �� YV� ����� ���
UHVSHFWLYHPHQW�� ,QVWLWXW� GH� OD� VWDWLVWLTXH� GX� 4XpEHF��
������� 

$QDO\VHV�VWDWLVWLTXHV� 

(Q�UDLVRQ�GH�OD�GLVWULEXWLRQ�DV\PpWULTXH�GHV�VFRUHV�
DX� %17� �FI�� )LJXUH� ���� OHV� GRQQpHV� QRUPDWLYHV�
FRPSRUWHQW� OHV� PR\HQQHV�� pFDUWV-W\SHV� HW� pWHQGXHV�
SRXU� FKDTXH� VWUDWH�� DLQVL� TXH� GHV� VFRUHV-OLPLWHV�
�FXWRII��H[SULPpV�HQ�UDQJV�FHQWLOHV�DX[�VHXLOV�GH������
�����������HW������VHORQ�OD�PpWKRGH�HW�OD�GpILQLWLRQ�
GH� UDQJV� FHQWLOHV� UHFRPPDQGpH� SDU� &UDZIRUG��
*DUWKZDLWH� HW� 6OLFN� �������� 'HV� FRUUpODWLRQV� GH�
3HDUVRQ� RQW� pWp� XWLOLVpHV� SRXU� LGHQWLILHU� OHV� YDULDEOHV�
LQIOXDQW� VXU� OHV� VFRUHV� DX�%17� HW� OHV� LQFOXUH� GDQV� OD�
VWUDWLILFDWLRQ� GHV� GRQQpHV� QRUPDWLYHV�� /H� WDX[� GH�
UpXVVLWH�PR\HQ�GHV�LWHPV�D�pWp�pYDOXp�SRXU�OHV�VFRUHV�
VSRQWDQp� HW� WRWDO� HW� OHV� LWHPV� SUpVHQWDQW� XQ� WDX[� GH�
VXFFqV� LQIpULHXU� j� ��� �� RQW� pWp� UpSHUWRULpV��
/¶DVVRFLDWLRQ� HQWUH� OD� UpXVVLWH� j� FHV� LWHPV� HW� OH� VFRUH�
DX� %17-��� D� pWp� pYDOXpH� j� O¶DLGH� G¶XQH� FRUUpODWLRQ 
ELVpULDOH�GH�SRLQW� 

�5pVXOWDWV 

/HV� VFRUHV� DX� %17-��� VRQW� FRUUpOpV� j� OD�
SHUIRUPDQFH�DX�0R&$��VFRUH�VSRQWDQp ��U������ ������
S� �� ����� VFRUH� WRWDO �� U������  � ����� S� �� ����� HW� DX�
006(� �VFRUH� VSRQWDQp �� U�����  � �����S��� ����� VFRUH�
WRWDO �� U�����  � ����� S� �� ������ /D� SHUIRUPDQFH� HQ�
GpQRPLQDWLRQ� DX� %17-��� HVW� FRUUpOpH� DYHF� O¶kJH�
�VFRUH�VSRQWDQp ��U������ �-�����S��������VFRUH�WRWDO ��U
������ �-�����S��������HW� OH�QLYHDX�GH�VFRODULWp� �VFRUH�
VSRQWDQp �� U������ � �����S�  � ����� VFRUH� WRWDO �� U������
 ������S���������PDLV�SDV�DYHF�OH�VH[H��VFRUH�VSRQWDQp ��
U������  � ����� S�  � ����� VFRUH� WRWDO �� U������  � ����� S�
 �������/HV�GRQQpHV�QRUPDWLYHV�RQW�SDU�FRQVpTXHQW�pWp�
VWUDWLILpHV�SDU�WUDQFKHV�G¶kJH�HW�SDU�QLYHDX�GH�VFRODULWp��
/D� GLYLVLRQ� SDU� QLYHDX� GH� VFRODULWp� ��-��� DQV���-���

7DEOHDX��  

1RUPHV�TXpEpFRLVHV�DX�%17-���SDU�JURXSH�G
kJH�HW�GH�VFRODULWp 

6FRODULWp   �-���DQV ��-���DQV 7RXV 

ÆJH   ��-�� ��-�� ��-�� ��-�� ��-�� ��-�� ��-�� ��-��    

1   �� �� �� �� �� �� �� �� ��� 

3HUFHQWLOHV 6SRQWDQp ��������
������ 
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6FRUH�VXU��� 7RWDO ��������
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0R\HQQH 6SRQWDQp ���� ���� ���� ���� ���� ���� ���� ���� ���� 

7RWDO ���� ���� ���� ���� ���� ���� ���� ���� �� 

eFDUW-W\SH 6SRQWDQp ���� ���� ���� ���� ���� ���� ���� ���� ���� 

7RWDO ���� ���� ���� ���� ���� ���� ���� ���� ���� 

eWHQGXH  6SRQWDQp ��-�� ��-�� ��-�� ��-�� ��-�� ��-�� ��-�� ��-�� ��-�� 

7RWDO ��-�� ��-�� ��-�� ��-�� ��-�� ��-�� ��-�� ��-�� ��-�� 
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DQV��UHIOqWH�OH�IDLW�G¶DYRLU�HQWUHSULV�RX�QRQ�GHV�pWXGHV�
SRVW-VHFRQGDLUHV�� /HV� TXDWUH� WUDQFKHV� G¶kJH� VRQW�
GLYLVpHV� SDU� GpFHQQLH� DILQ� GH� SRXYRLU� REVHUYHU� OH�
SRVVLEOH� GpFOLQ� GHV� VFRUHV� DX� %17� DSUqV� ��� DQV�
�0DF.D\��&RQQRU��	�6WRUDQGW��������=HF��0DUNZHOO� 
%XUNHWW��	�/DUVHQ��������� 

/HV� GRQQpHV� QRUPDWLYHV� VWUDWLILpHV� VHORQ� OHV�
YDULDEOHV� FRUUpOpHV� DX[� VFRUHV� VSRQWDQp� HW� WRWDO� VRQW�
SUpVHQWpHV� DX� 7DEOHDX� ��� (Q� UpSRQVH� VSRQWDQpH�� OHV�
LWHPV�SDUFKHPLQ HW�SDOHWWH�VRQW�OHV�PRLQV�ELHQ�UpXVVLV�
�FI�� 7DEOHDX� ���� DYHF� SOXV� GH� ��� �� G¶HUUHXUV� GDQV�
O¶pFKDQWLOORQ�� /HV� FRHIILFLHQWV� GH� FRUUpODWLRQ�
�UHVSHFWLYHPHQW�U������ ������S��������U������ ������S�
�������LQGLTXHQW�WRXWHIRLV�TX¶LOV�VRQW�FRUUpOpV�DX�VFRUH�
VSRQWDQp�� /D� UpXVVLWH� VSRQWDQpH� GH� O¶LWHP� SDUFKHPLQ�
HVW�OLpH�j�O¶kJH��U������ �-�����S� ��������PDLV�SDV�j�OD�
VFRODULWp� �U������  � ����� S  � ����� QL� DX� VH[H� �U������
 ������S� �������/D�UpXVVLWH�GH�O¶LWHP�SDOHWWH�HVW�OLp�j�OD�
VFRODULWp� �U������  � �����S� �� ������PDLV� SDV� j� O¶kJH� �U
������  � -����� S�  � ����� QL� DX� VH[H� �U������  � ����� S�
 � ������ $X� VFRUH� WRWDO�� WRXV� OHV� LWHPV� GX� %17-���
SUpVHQWHQW� XQ� WDX[� G¶HUUHXU� LQIpULHXU� j� ��� ��� 

&KH]�OHV�SDUWLFLSDQWV�D\DQW�UHoX�DX�PRLQV�XQ�LQGLFH�
SKRQpPLTXH�� OH� QRPEUH� G¶LQGLFHV� UHoX� HVW� FRUUpOp�
SRVLWLYHPHQW� j� O¶kJH� �U������  � ����� S� �� ����� HW�
QpJDWLYHPHQW�j�OD�VFRODULWp��U������ �ဩ�����S���������/D�
SURSRUWLRQ� �F�-j-G��� OH� QRPEUH� GH� ERQQHV� UpSRQVHV�
QRPEUH�G¶LQGLFHV�UHoXV��GH�ERQQHV�UpSRQVHV�REWHQXHV�
JUkFH� j� O¶LQGLoDJH� SKRQpPLTXH� HVW� FRUUpOpH�
SRVLWLYHPHQW�j�OD�VFRODULWp��U������ ������S� �������PDLV�
SDV� j� O¶kJH� �U������  � -����� S�  � ������ 'DQV� QRWUH�
pFKDQWLOORQ�� FHV� GHX[� PHVXUHV� QH� VRQW� SDV� OLpHV�
�UHVSHFWLYHPHQW�U������ �ဩ�����S� �����HW�U������ ������
S� ������DX�VH[H� 

'LVFXVVLRQ 

&HWWH� pWXGH� GH� QRUPDOLVDWLRQ� D� SHUPLV� GH�
UpSHUWRULHU� HW� G¶DQDO\VHU� OHV� UpSRQVHV� SRXYDQW� rWUH�
DFFHSWpHV� DX� %17-��� GDQV� OD� SRSXODWLRQ� TXpEpFRLVH�
IUDQFRSKRQH��(Q�pYLWDQW�OHV�LWHPV�GX�%17-���OHV�SOXV�
SUREOpPDWLTXHV� PLV� HQ� pYLGHQFH� GDQV� OH� WUDYDLO� GH�
5REHUWV� HW� 'RXFHW� �������� OH� %17-��� RIIUH� XQH�
YHUVLRQ�FRXUWH�TXL�HVW�PDLQWHQDQW�GRWpH�G¶XQH�OLVWH�GHV�
UpSRQVHV�DFFHSWpHV�HQ�IUDQoDLV�TXpEpFRLV�IDFLOLWDQW�VRQ�
DGPLQLVWUDWLRQ�HW�OH�FDOFXO�GHV�VFRUHV�VSRQWDQp�HW�WRWDO��
/HV� SURFpGXUHV� G¶DGPLQLVWUDWLRQ� SUpVHQWpHV� GDQV�
O¶$QQH[H� �� YLVHQW� j� SDOOLHU� OHV� DPELJXwWpV�
G¶LQWHUSUpWDWLRQ� GX� PDQXHO� GX� %17-��� TXL� RQW� pWp�
GpFULWHV�SDU�%RUWQLN�HW�DO���������� 

'H� SOXV�� FHWWH� pWXGH� RIIUH� DX[� FOLQLFLHQV� GHV�
GRQQpHV� QRUPDWLYHV� DGDSWpHV� j� OD� SRSXODWLRQ�
TXpEpFRLVH� IUDQFRSKRQH� SRXU� OH� VFRUH� VSRQWDQp� HW� OH�
VFRUH� WRWDO� DSUqV� LQGLFHV� GX� %17-���� DYHF� XQH�
VWUDWLILFDWLRQ� VHORQ� O¶kJH� HW� OH� QLYHDX� GH� VFRODULWp��
/¶DQDO\VH� GHV� GRQQpHV� D� SHUPLV� GH� FRQILUPHU� TXH�

O¶kJH�HW� OD�VFRODULWp�VRQW�DVVRFLpV�j�OD�SHUIRUPDQFH�DX�
%17�� (Q� DFFRUG� DYHF� OD� OLWWpUDWXUH� H[LVWDQWH�� OHV�
UpVXOWDWV� VXJJqUHQW� XQ� OpJHU� GpFOLQ� GHV� VFRUHV�
VSRQWDQpV� DYHF� O¶DYDQFHPHQW� HQ� kJH�� WUqV�
SUREDEOHPHQW� HQ� UDLVRQ� GH� GLIILFXOWpV� G¶DFFqV� OH[LFDO�
�1LFKRODV� HW� DO��� ������� DORUV� TXH� OHV� VFRUHV� WRWDX[�
GHPHXUHQW� pOHYpV�� (Q� HIIHW�� OH� PDLQWLHQ� GH� VFRUHV�
WRWDX[� pOHYpV� j� WUDYHUV� WRXWHV� OHV� WUDQFKHV� G¶kJH� HW�
G¶pGXFDWLRQ� FRQILUPH� OD� SUpVHUYDWLRQ� GHV�
FRQQDLVVDQFHV� OH[LFR-VpPDQWLTXHV� GDQV� OH�
YLHLOOLVVHPHQW� QRUPDO� �%XUNH� 	� 6KDIWR�� ������
FRQWUDLUHPHQW� j� O¶K\SRWKqVH� G¶XQH� DWWHLQWH� GHV�
FRQQDLVVDQFHV�VpPDQWLTXHV��)H\HUHLVHQ��������� 

'H�PDQLqUH� FRUUpODWLRQQHOOH�� OHV� UpVXOWDWV� GH� FHWWH�
pWXGH� PRQWUHQW� DXVVL� TXH� OH� QRPEUH� G¶LQGLFHV�
SKRQpPLTXHV�UHoXV��HW�GRQF��SDU�OH�IDLW�PrPH��XQ�SOXV�
IDLEOH�VFRUH�VSRQWDQp��HVW�DVVRFLp�SRVLWLYHPHQW�j�O¶kJH�
HW� QpJDWLYHPHQW� DX� QRPEUH� G¶DQQpHV� GH� VFRODULWp�
FRPSOpWpHV �� SOXV� OHV� SDUWLFLSDQWV� VRQW� kJpV� HW�PRLQV�
LOV� VRQW� VFRODULVpV�� SOXV� OH� QRPEUH� G¶LQGLFHV�
SKRQpPLTXHV�HVW�pOHYp��(Q�FH�TXL�D�WUDLW�j�OD�FDSDFLWp�j�
SURILWHU� GH� FHW� LQGLoDJH� HQ� SURGXLVDQW� OH� PRW-FLEOH�
JUkFH� j� OXL�� OHV� SHUVRQQHV� SOXV� VFRODULVpHV� VRQW�
DYDQWDJpHV�� (Q� G¶DXWUHV� WHUPHV�� FHOD� VLJQLILH� TXH� OHV�
SHUVRQQHV�OHV�PRLQV�VFRODULVpHV�UHoRLYHQW�HQ�PR\HQQH�
SOXV� G¶LQGLFHV� SKRQpPLTXHV� HW� RQW� VWDWLVWLTXHPHQW�
PRLQV� GH� FKDQFH� G¶HQ� EpQpILFLHU�� 7RXWHIRLV�� OHV�
GRQQpHV� VXJJqUHQW� TXH� OHV� SHUVRQQHV� GH� WRXV� kJHV�
EpQpILFLHQW� GDQV� OD� PrPH� PHVXUH� GH� O¶LQGLoDJH ��
DXFXQH� DVVRFLDWLRQ� HQWUH� O¶kJH� HW� OD� SURSRUWLRQ� GH�
ERQQHV� UpSRQVHV� SURGXLWHV� JUkFH� j� O¶LQGLFH�
SKRQpPLTXH�Q¶D�pWp�GpWHFWpH�� 

&RPPH�G¶DXWUHV�DXWHXUV�O¶RQW�VRXOLJQp��OD�TXHVWLRQ�
GX�GpFOLQ�VXEWLO�GHV�FDSDFLWpV�OH[LFR-VpPDQWLTXHV�GDQV�
OH�YLHLOOLVVHPHQW�QRUPDO�V¶DYqUH�GLIILFLOH�j�pWXGLHU�HW�j�
WUDQFKHU� �$X� HW� DO��� ������� /¶REVHUYDWLRQ� GH� FH�
SRVVLEOH� GpFOLQ� SHXW� rWUH� OLPLWpH� SDU� XQ� HIIHW� SODIRQG�
�9HUKDHJHQ�	�3RQFHOHW���������&HSHQGDQW��OH�IDLW�TXH�
OH� QLYHDX� GH� VFRODULWp� VRLW� DVVRFLp� SRVLWLYHPHQW� j� OD�
FDSDFLWp�GH�EpQpILFLHU�GH� O¶LQGLoDJH�SKRQpPLTXH�SHXW�
V¶H[SOLTXHU� GH� OD� IDoRQ� VXLYDQWH �� FRQWUDLUHPHQW� DX[�
SHUVRQQHV�VFRODULVpHV�FKH]�TXL�OHV�PRWV�SHX�IUpTXHQWV�
RQW� GpMj� pWp� UHQFRQWUpV� �F�-j-G��� IRQW� SDUWLH� GX� VWRFN�
OH[LFDO��� PDLV� VRQW� GLIILFLOHPHQW� DFFHVVLEOHV�� OHV�
SHUVRQQHV�PRLQV� VFRODULVpHV�Q¶RQW�YUDLVHPEODEOHPHQW�
MDPDLV�HX�OHV�FRQQDLVVDQFHV�OH[LFDOHV�SRXU�GpVLJQHU�OHV�
LWHPV�GH�EDVVH�IUpTXHQFH��S��H[���pFKDVVHV��PXVHOLqUH��
SDUFKHPLQ�RX�SDOHWWH��� 

&RQFHUQDQW� OHV� LWHPV� LQGLYLGXHOV�� OHV� UpVXOWDWV�
PRQWUHQW� TXH�� FRQIRUPpPHQW� j� FH� TXL� HVW� DWWHQGX�
G¶XQH� SRSXODWLRQ� kJpH� HQ� VDQWp� GDQV� XQH� WkFKH� GH�
GpQRPLQDWLRQ� G¶LPDJHV�� OHV� LWHPV� VRQW� ELHQ� UpXVVLV��
DYHF�GHV�WDX[�VSRQWDQpV�HQWUH������HW�������HW�WRWDX[�
HQWUH������HW��������FI��7DEOHDX�����3DU�FRQVpTXHQW��
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DXFXQ� GHV� ��� LWHPV� Q¶D� REWHQX� XQ� WDX[� G¶pFKHF�
VXIILVDPPHQW�pOHYp�SRXU�MXVWLILHU�VRQ�UHPSODFHPHQW�� 

,O�LPSRUWH�GH�FRQVLGpUHU�OH�FDUDFWqUH�FXOWXUHOOHPHQW�
VSpFLILTXH�GHV�SUpVHQWHV�QRUPHV��(Q�HIIHW��FHV�GRQQpHV�
SURYLHQQHQW� G¶XQH� SRSXODWLRQ� kJpH� TXpEpFRLVH�
IUDQFRSKRQH��VL�OHV�FDUDFWpULVWLTXHV�WHOOHV�TXH�OD�ODQJXH�
PDWHUQHOOH�RX� OH�SDUFRXUV�GH� VFRODULWp�GH� OD�SHUVRQQH�
GLIIqUHQW�GH�FHOOHV�UHSUpVHQWpHV�GDQV�QRWUH�pFKDQWLOORQ��
OHV� VFRUHV-OLPLWHV� GRLYHQW� rWUH� XWLOLVpV� DYHF�
FLUFRQVSHFWLRQ�� 3DU� DLOOHXUV�� DXFXQH� LQIRUPDWLRQ�
FRQFHUQDQW� OH� QLYHDX� GH� ELOLQJXLVPH� GHV� SDUWLFLSDQWV�
GH� QRWUH� pFKDQWLOORQ� Q¶pWDLW� DFFHVVLEOH� GDQV� OH� FDGUH�
UpWURVSHFWLI� GH� FHWWH� pWXGH�� ELHQ� TXH� FHW� DVSHFW� IDVVH�
SDUWLH�GHV�SDUWLFXODULWpV�TXpEpFRLVHV�� 

/¶XQH� GHV� IDLEOHVVHV� GH� QRWUH� pWXGH� HVW� OD�
VXUUHSUpVHQWDWLRQ� GHV� IHPPHV� HW� GHV� SHUVRQQHV�
EpQpILFLDQW�G¶XQH�pGXFDWLRQ�SRVWVHFRQGDLUH�SDU�UDSSRUW�
j� OD� GpPRJUDSKLH� TXpEpFRLVH�� 'DQV� FH� FRQWH[WH��
O¶LQWHUSUpWDWLRQ� GHV� UpVXOWDWV� GHV� SHUVRQQHV� SHX�
VFRODULVpHV� GRLW� rWUH� HIIHFWXpH� DYHF� SUXGHQFH� SXLVTXH�
OH� ULVTXH� GH� IDX[� SRVLWLI� HVW� DFFUX� SRXU� FHWWH�
SRSXODWLRQ�� 

'DQV� OH�PrPH�RUGUH� G¶LGpHV�� FHW� pFKDQWLOORQ�Q¶HVW�
SDV� DOpDWRLUH�� PDLV� FRPSRVp� GH� SHUVRQQHV� V¶pWDQW�
SRUWpHV� YRORQWDLUHV� SRXU� SDUWLFLSHU� j� XQ� SURMHW� GH�
UHFKHUFKH��'H�SOXV�� OHV�SHWLWV�QRPEUHV�GH�SDUWLFLSDQWV�
SRXU�FHUWDLQHV�VWUDWHV�HW�OD�IRUPH�GHV�GLVWULEXWLRQV�GHV�
VFRUHV� �DV\PpWULTXHV� QpJDWLYHV� HW� OHSWRNXUWLTXHV��
OLPLWHQW� OHV� DQDO\VHV� VWDWLVWLTXHV� TX¶LO� HVW� SRVVLEOH�
G¶HIIHFWXHU� DLQVL� TXH� OHV� LQGLFHV� DGpTXDWV� SRXU�
SUpVHQWHU� OHV� GRQQpHV� QRUPDWLYHV�� 'DQV� FHV�
FRQGLWLRQV�� O¶HPSORL� GH� VFRUHV-OLPLWH�� FRPPH� FHX[�
SUpVHQWpV�LFL��pWDLW�GRQF�j�SULYLOpJLHU��&UDZIRUG�HW�DO���
������� 

8QH�IRLV�GLIIXVpHV�DX[�FOLQLFLHQV�HW�DX[�FKHUFKHXUV�
LQWpUHVVpV�� FHV� SURFpGXUHV� G¶DGPLQLVWUDWLRQ� HW� GH�
FRWDWLRQ� UpYLVpHV� UHQIRUFHURQW� OD� ERQQH� XWLOLVDWLRQ� GX�
%17-���DX�4XpEHF��$SSX\p�SDU�GHV�VFRUHV�ILDEOHV�HW�
XQH� FRWDWLRQ� VWDQGDUGLVpH� GHV� HUUHXUV�� OH� %17-���
SRXUUD� rWUH� DGPLQLVWUp� j� GLIIpUHQWHV� SRSXODWLRQV�
FOLQLTXHV�� 2XWUH� O¶XWLOLVDWLRQ� GHV� VFRUHV� VSRQWDQpV� HW�
WRWDX[� SRXU� OHV� ERQQHV� UpSRQVHV� REWHQXHV�� LO� LPSRUWH�
GH� UDSSHOHU� TXH� O¶DQDO\VH� TXDOLWDWLYH� GHV� HUUHXUV�
FRPPLVHV� HVW� SDUWLFXOLqUHPHQW� SHUWLQHQWH� HQ� FOLQLTXH�
ORUVTXH� GHV� WURXEOHV� FRJQLWLIV� VRQW� VXVSHFWpV� DILQ� GH�
GpWHUPLQHU� TXHO� SURFHVVXV� �S�� H[��� OH[LFDO�� YLVXR-
SHUFHSWLI�� VpPDQWLTXH� RX� DXWUH�� HVW� j� O¶RULJLQH� GHV�
GLIILFXOWpV�GH�GpQRPLQDWLRQ��1LFKRODV�HW�DO���������� 

5pIpUHQFHV 

$QWLGRWH�� �������� $QWLGRWH� +'�� 0RQWUpDO�� &DQDGD��
'UXLGH�LQIRUPDWLTXH� 

$X�� 5��� -RXQJ�� 3��� 1LFKRODV��0��� 2EOHU�� /��.��� .DVV��
5���	�$OEHUW��0��/�� ��������1DPLQJ�DELOLW\�DFURVV�

WKH� DGXOW� OLIH� VSDQ�� $JLQJ�� 1HXURSV\FKRORJ\�� DQG�
&RJQLWLRQ�� ��� ���-����� KWWSV���
GRL�RUJ��������������������������� 

%DOWKD]DU��0��/��)���&HQGHV��)���	�'DPDVFHQR��%��3��
�������� 6HPDQWLF� HUURU� SDWWHUQV� RQ� WKH� %RVWRQ�
1DPLQJ� 7HVW� LQ� QRUPDO� DJLQJ�� DPQHVWLF� PLOG�
FRJQLWLYH� LPSDLUPHQW�� DQG� PLOG� $O]KHLPHU
V�
GLVHDVH�� ,V� WKHUH� VHPDQWLF� GLVUXSWLRQ"�
1HXURSV\FKRORJ\�� ���� ���-����� KWWSV���
G[�GRL�RUJ���������D�������� 

%DOWKD]DU��0��/��)���<DVXGD��&��/���3HUHLUD��)��5��6���
%HUJR�� )�� 3��*���&HQGHV�� )���	�'DPDVFHQR��%�� 3��
�������� &RRUGLQDWHG� DQG� FLUFXPORFXWRU\� VHPDQWLF�
QDPLQJ�HUURUV�DUH�UHODWHG� WR�DQWHURODWHUDO� WHPSRUDO�
OREHV� LQ� PLOG� $'�� DPQHVWLF� PLOG� FRJQLWLYH�
LPSDLUPHQW�� DQG� QRUPDO� DJLQJ�� -RXUQDO� RI� WKH�
,QWHUQDWLRQDO� 1HXURSV\FKRORJLFDO� 6RFLHW\�� ����
����-������ KWWSV���GRL�RUJ���������
6���������������� 

%DUNHU-&ROOR�� 6�� �������� %RVWRQ� QDPLQJ� WHVW�
SHUIRUPDQFH� RI� ROGHU� 1HZ� =HDODQG� DGXOWV��
$SKDVLRORJ\�� ���� ����-������ KWWSV���
GRL�RUJ�������������������������� 

%DUUHVL��%��$���1LFKRODV��0���&RQQRU��/��7���2EOHU��/��
.���	�$OEHUW��0��/�� ��������6HPDQWLF�GHJUDGDWLRQ�
DQG� OH[LFDO� DFFHVV� LQ� DJH-UHODWHG� QDPLQJ� IDLOXUHV��
$JLQJ�� 1HXURSV\FKRORJ\�� DQG� &RJQLWLRQ�� ��� ���-
����� KWWSV���GRL�RUJ�������������-������������
�����-4�)7��� 

%RUWQLN�� .�� (��� %RRQH�� .�� %��� :HQ�� -��� /X�� 3���
0LWUXVKLQD�� 0��� 5D]DQL�� -��� 	� 0DXU\�� 7�� ��������
6XUYH\�UHVXOWV�UHJDUGLQJ�XVH�RI�WKH�%RVWRQ�1DPLQJ�
7HVW�� +RXVWRQ�� ZH� KDYH� D� SUREOHP�� -RXUQDO� RI�
&OLQLFDO� DQG� ([SHULPHQWDO� 1HXURSV\FKRORJ\�� ����
���-����� KWWSV���
GRL�RUJ����������������������������� 

%XUNH�� '�� 0�� 	� 6KDIWR�� 0�� $�� �������� $JLQJ� DQG�
ODQJXDJH� SURGXFWLRQ�� &XUUHQW� 'LUHFWLRQV� LQ�
3V\FKRORJLFDO� 6FLHQFH�� ���� ��-���� KWWSV���
GRL�RUJ���������M�����-�������������������[ 

&KHUWNRZ�� +�� 	� %XE�� '�� �������� 6HPDQWLF� PHPRU\�
ORVV� LQ� GHPHQWLD� RI� $O]KHLPHU
V� W\SH��%UDLQ�� �����
���-�����KWWSV���GRL�RUJ���������EUDLQ���������� 

&KHXQJ�� 5��:��� &KHXQJ��0��� 	� &KDQ�� $�� 6�� ��������
&RQIURQWDWLRQ�QDPLQJ�LQ�&KLQHVH�SDWLHQWV�ZLWK�OHIW��
ULJKW� RU� ELODWHUDO� EUDLQ� GDPDJH�� -RXUQDO� RI� WKH�
,QWHUQDWLRQDO� 1HXURSV\FKRORJLFDO� 6RFLHW\�� ���� ��-
����KWWSV���GRL�RUJ���������6����������������� 

&RORPER-7KXLOODUG�� )�� 	� $VVDO�� *�� �������� %RVWRQ�
1DPLQJ�7HVW�)UHQFK�ODQJXDJH�DGDSWDWLRQ�DQG�VKRUW�
IRUPV�� (XURSHDQ� UHYLHZ� RI� DSSOLHG� SV\FKRORJ\� –�
5HYXH� HXURSpHQQH� GH� SV\FKRORJLH� DSSOLTXpH�� ����
��-����5HSpUp�j�KWWSV���ZZZ�MRXUQDOV�HOVHYLHU�FRP�
UHYXH-HXURSHHQQH-GH-SV\FKRORJLH-DSSOLTXHH 

&UDZIRUG�� -�� 5��� *DUWKZDLWH�� 3�� +��� 	� 6OLFN�� '�� -��
�������� 2Q� SHUFHQWLOH� QRUPV� LQ� QHXURSV\FKRORJ\��
3URSRVHG� UHSRUWLQJ� VWDQGDUGV� DQG� PHWKRGV� IRU�
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TXDQWLI\LQJ� WKH� XQFHUWDLQW\� RYHU� WKH� SHUFHQWLOH�
UDQNV� RI� WHVW� VFRUHV�� 7KH� &OLQLFDO�
1HXURSV\FKRORJLVW�� ���� ����-������ KWWSV���
GRL�RUJ�������������������������� 

&UXLFH��0��1���:RUUDOO�� /�� (���	�+LFNVRQ�� /��0��+��
�������� %RVWRQ� 1DPLQJ� 7HVW� UHVXOWV� IRU� KHDOWK\�
ROGHU� $XVWUDOLDQV�� $� ORQJLWXGLQDO� DQG� FURVV-
VHFWLRQDO� VWXG\��$SKDVLRORJ\�� ���� ���-����� KWWSV���
GRL�RUJ������������������������ 

'H�OD�3ODWD��&��0���9LFLRVR��%���+\QDQ��/���(YDQV��+��
0���'LD]-$UUDVWLD��5���/DFULW]��/���	�&XOOXP��&��0��
��������'HYHORSPHQW�RI�WKH�7H[DV�6SDQLVK�1DPLQJ�
7HVW�� $� WHVW� IRU� 6SDQLVK� VSHDNHUV�� 7KH� &OLQLFDO�
1HXURSV\FKRORJLVW�� ���� ���-����� KWWSV���
GRL�RUJ�������������������������� 

'H�9LOOHUV��0�� e�� �GLU��� ��������/H�0XOWLGLFWLRQQDLUH�
GH� OD� ODQJXH� IUDQoDLVH� ��H�HG����0RQWUpDO�� &DQDGD��
4XpEHF�$PpULTXHV� 

(ONDGL�� 6��� &ODUN��0�� 6��� 'HQQHUVWHLQ�� /��� *XWKULH�� -��
5��� %RZGHQ�� 6�� &��� 	� +HQGHUVRQ�� 9��:�� ��������
1RUPDWLYH� GDWD� IRU� $XVWUDOLDQ� PLGOLIH� ZRPHQ� RQ�
FDWHJRU\� IOXHQF\� DQG� D� VKRUW� IRUP� RI� WKH� %RVWRQ�
1DPLQJ� 7HVW��$XVWUDOLDQ� 3V\FKRORJLVW�� ���� ��-����
KWWSV���GRL�RUJ�������������������������� 

(OOLV��$��:��	�<RXQJ��$��:����������+XPDQ�FRJQLWLYH�
QHXURSV\FKRORJ\��$�WH[WERRN�ZLWK�UHDGLQJV��+RYH��
8.��3V\FKRORJ\�3UHVV� 

)DVWHQDX�� 3�� 6��� 'HQEXUJ�� 1�� /��� 	� 0DXHU�� %�� $��
��������3DUDOOHO�VKRUW�IRUPV�IRU�WKH�%RVWRQ�1DPLQJ�
7HVW��3V\FKRPHWULF�SURSHUWLHV�DQG�QRUPV� IRU�ROGHU�
DGXOWV�� -RXUQDO� RI� &OLQLFDO� DQG� ([SHULPHQWDO�
1HXURSV\FKRORJ\�� ���� ���-����� KWWSV���
GRL�RUJ���������MFHQ��������������� 

)H\HUHLVHQ�� 3�� �������� $� PHWD-DQDO\WLF� SURFHGXUH�
VKRZV� DQ� DJH-UHODWHG� GHFOLQH� LQ� 3LFWXUH� 1DPLQJ��
&RPPHQWV� RQ� *RXOHW�� 6ND�� DQG� .DKQ� ��������
-RXUQDO� RI� 6SHHFK�� /DQJXDJH�� DQG� +HDULQJ�
5HVHDUFK�� ���� ����-������ KWWSV���GRL�RUJ���������
MVOKU����������� 

)ROVWHLQ�� 0�� )��� )ROVWHLQ�� 6�� (��� 	� 0F+XJK�� 3�� 5��
��������³0LQL-PHQWDO�VWDWH´��$�SUDFWLFDO�PHWKRG�IRU�
JUDGLQJ� WKH� FRJQLWLYH� VWDWH� RI� SDWLHQWV� IRU� WKH�
FOLQLFLDQ��-RXUQDO�RI�3V\FKLDWULF�5HVHDUFK���������-
����� KWWSV���GRL�RUJ�������������-�������������-
� 

*RRGJODVV�� +�� 	� .DSODQ�� (�� �������� %RVWRQ�
'LDJQRVWLF� $SKDVLD� ([DPLQDWLRQ�� 6WLPXOXV� FDUGV�
VKRUW� IRUP�� 3KLODGHOSKLD�� 3$��/LSSLQFRWW�:LOOLDPV�
	�:LONLQV� 

*RRGJODVV�� +��� .DSODQ�� (��� 	�:HLQWUDXE�� 6�� ��������
%RVWRQ� QDPLQJ� WHVW�� 3KLODGHOSKLD�� 3$�� /HD� 	�
)HELJHU�� 

*UDYHV��5��(���%H]HDX��6��&���)RJDUW\��-���	�%ODLU��5��
�������� %RVWRQ� QDPLQJ� WHVW� VKRUW� IRUPV�� $�
FRPSDULVRQ� RI� SUHYLRXV� IRUPV� ZLWK� QHZ� LWHP�
UHVSRQVH� WKHRU\� EDVHG� IRUPV�� -RXUQDO� RI� &OLQLFDO�

DQG� ([SHULPHQWDO� 1HXURSV\FKRORJ\�� ���� ���-�����
KWWSV���GRL�RUJ��������������������������� 

+DZNLQV��.��$��	�%HQGHU��6�� ��������1RUPV�DQG� WKH�
UHODWLRQVKLS�RI�%RVWRQ�1DPLQJ�7HVW�SHUIRUPDQFH�WR�
YRFDEXODU\�DQG�HGXFDWLRQ��$� UHYLHZ��$SKDVLRORJ\��
���� ����-������ KWWSV���
GRL�RUJ�������������������������� 

+pEHUW�� 0��� 7KLEHDXOW�� 5��� 6DFROD[�� 1��� 7DQGRQ�� .���
*HUPDLQ�� 0��� %UXQHDX�� 3��� 	� *UDYHO�� -�� ��������
8WLOLWp�FOLQLTXH�GH�WURLV�RXWLOV�G
pYDOXDWLRQ�SRXU�OHV�
SHUVRQQHV�DWWHLQWHV�GH�GpPHQFH��&DQDGLDQ�-RXUQDO�
RI� 2FFXSDWLRQDO� 7KHUDS\�� ���� ���-����� KWWSV���
GRL�RUJ���������FMRW�������[� 

+REVRQ��9��/���+DOO��-��5���+DUYH\��0���&XOOXP��&��0���
/DFULW]�� /��� 0DVVPDQ�� 3�� -��� �� �� �� 2
%U\DQW�� 6�� (��
�������� $Q� H[DPLQDWLRQ� RI� WKH� %RVWRQ� 1DPLQJ�
7HVW��FDOFXODWLRQ�RI�³HVWLPDWHG´���ဨLWHP�VFRUH�IURP�
��ဨ� DQG� ��ဨLWHP� VFRUHV� LQ� D� FRJQLWLYHO\� LPSDLUHG�
SRSXODWLRQ�� ,QWHUQDWLRQDO� -RXUQDO� RI� *HULDWULF�
3V\FKLDWU\�� ���� ���-����� KWWSV���GRL�RUJ���������
JSV����� 

+RGJHV�� -�� 5�� 	� 3DWWHUVRQ�� .�� �������� ,V� VHPDQWLF�
PHPRU\� FRQVLVWHQWO\� LPSDLUHG� HDUO\� LQ� WKH� FRXUVH�
RI� $O]KHLPHU
V� GLVHDVH"� 1HXURDQDWRPLFDO� DQG�
GLDJQRVWLF� LPSOLFDWLRQV�� 1HXURSV\FKRORJLD�� ����
���-����� KWWSV���GRL�RUJ�������������-��������
�����-%� 

+RGJHV�� -�� 5��� 6DOPRQ�� '�� 3��� 	� %XWWHUV�� 1�� ��������
7KH�QDWXUH�RI�WKH�QDPLQJ�GHILFLW�LQ�$O]KHLPHU
V�DQG�
+XQWLQJWRQ
V� GLVHDVH�� %UDLQ�� ����� ����-������
KWWSV���GRL�RUJ���������EUDLQ������������ 

,QVWLWXW� GH� OD� VWDWLVWLTXH� GX� 4XpEHF�� ��������3RUWUDLW�
VRFLDO� GX�4XpEHF� �� GRQQpHV� HW� DQDO\VHV��5HSpUp� j�
KWWSV���ZZZ�VWDW�JRXY�TF�FD�VWDWLVWLTXHV�FRQGLWLRQV-
YLH-VRFLHWH�SRUWUDLW-VRFLDO�����SGI�SDJH ���� 

,YQLN�� 5�� -�� �������� 1RUPDWLYH� 3V\FKRORJ\�� $�
3URIHVVLRQDO� 2EOLJDWLRQ�� 7KH� &OLQLFDO�
1HXURSV\FKRORJLVW�� ���� ���-����� KWWSV���
G[�GRL�RUJ��������������������������� 

-RXEHUW��6���%UDPEDWL��6��0���$QVDGR�� -���%DUEHDX��(��
-���)HOLFLDQ��2���'LGLF��0���������.HUJRDW��0����������
7KH� FRJQLWLYH� DQG� QHXUDO� H[SUHVVLRQ� RI� VHPDQWLF�
PHPRU\� LPSDLUPHQW� LQ�PLOG� FRJQLWLYH� LPSDLUPHQW�
DQG� HDUO\� $O]KHLPHU
V� GLVHDVH�� 1HXURSV\FKRORJLD��
���� ���-����� KWWSV���GRL�RUJ���������
M�QHXURSV\FKRORJLD������������� 

.DQJ��<���.LP��+���	�1D��'��/����������3DUDOOHO�VKRUW�
IRUPV�IRU�WKH�.RUHDQ-%RVWRQ�QDPLQJ�WHVW��.-%17���
-RXUQDO� RI� WKH� .RUHDQ� 1HXURORJLFDO� $VVRFLDWLRQ��
�������-������5HSpUp�j�KWWS���ZZZ�MNQD�RUJ� 

.DSODQ�� (��� *RRGJODVV�� +��� 	�:HLQWUDXE�� 6�� ��������
7KH�%RVWRQ� QDPLQJ� WHVW� ��H� HG��� 3KLODGHOSKLD�� 3$��
/HD�	�)HELJHU� 

.DSODQ��(���*RRGJODVV��+���:HLQWUDXE��6���6HJDO��2���	�
YDQ� /RRQ-9HUYRRUQ�� $�� �������� %RVWRQ� QDPLQJ�
WHVW��$XVWLQ��7;��3UR-(G� 



���� 
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.HQW��3��6��	�/XV]F]��0��$����������$�UHYLHZ�RI�WKH�
%RVWRQ� 1DPLQJ� 7HVW� DQG� PXOWLSOH-RFFDVLRQ�
QRUPDWLYH� GDWD� IRU� ROGHU� DGXOWV� RQ� ��-LWHP�
YHUVLRQV��7KH�&OLQLFDO�1HXURSV\FKRORJLVW���������-
�����KWWSV���GRL�RUJ���������FOLQ��������������� 

.LP��+��	�1D��'�� /�� ��������1RUPDWLYH� GDWD� RQ� WKH�
.RUHDQ� YHUVLRQ� RI� WKH� %RVWRQ� 1DPLQJ� 7HVW��
-RXUQDO� RI� &OLQLFDO� DQG� ([SHULPHQWDO�
1HXURSV\FKRORJ\�� ���� ���-����� KWWSV���
GRL�RUJ���������MFHQ������������� 

/DURXFKH��(���7UHPEOD\��0����3RWYLQ��2���/DIRUHVW��6���
%HUJHURQ��'��� /DIRUFH��5��� �� �� ��+XGRQ��&�� ��������
1RUPDWLYH� GDWD� IRU� WKH� 0RQWUHDO� &RJQLWLYH�
$VVHVVPHQW� LQ� PLGGOH-DJHG� DQG� HOGHUO\� 4XHEHF-
)UHQFK� SHRSOH�� $UFKLYHV� RI� &OLQLFDO�
1HXURSV\FKRORJ\�� ���� ���-����� KWWSV���
GRL�RUJ���������DUFOLQ�DFZ��� 

/H� 'RU]H�� *�� 	� 'XURFKHU�� -�� �������� 7KH� HIIHFWV� RI�
DJH�� HGXFDWLRQDO� OHYHO�� DQG� VWLPXOXV� OHQJWK� RQ�
QDPLQJ� LQ� QRUPDO� VXEMHFWV�� &DQDGLDQ� -RXUQDO� RI�
6SHHFK-/DQJXDJH� 3DWKRORJ\� DQG� $XGLRORJ\�� ����
��-�����5HSpUp�j�KWWSV���FMVOSD�FD� 

/H]DN�� 0�� '�� �� +RZLHVRQ�� '�� %�� %LJOHU�� (�� '��� 	�
7UDQHO��'�� ��������1HXURSV\FKRORJLFDO� DVVHVVPHQW�
��H�HG����1HZ�<RUN��1<��2[IRUG�8QLYHUVLW\�3UHVV� 

/RSH]��0��1���$ULDV��*��3���+XQWHU��0��$���&KDUWHU��5��
$��� 	� 6FRWW�� 5�� 5�� �������� %RVWRQ� 1DPLQJ� 7HVW��
3UREOHPV� ZLWK� DGPLQLVWUDWLRQ� DQG� VFRULQJ��
3V\FKRORJLFDO� 5HSRUWV�� ���� ���-����� KWWSV���
GRL�RUJ���������SU��������������� 

0DFN�� :�� -��� )UHHG�� '�� 0��� :LOOLDPV�� %�� :��� 	�
+HQGHUVRQ�� 9�� :�� �������� %RVWRQ� 1DPLQJ� 7HVW��
6KRUWHQHG�YHUVLRQV� IRU�XVH� LQ�$O]KHLPHU
V�GLVHDVH��
-RXUQDO� RI� *HURQWRORJ\�� ���� ���-����� KWWSV���
GRL�RUJ���������JHURQM������3��� 

0DF.D\�� $��� &RQQRU�� /�� 7��� 	� 6WRUDQGW��0�� ��������
'HPHQWLD�GRHV�QRW�H[SODLQ�FRUUHODWLRQ�EHWZHHQ�DJH�
DQG� VFRUHV� RQ� %RVWRQ� 1DPLQJ� 7HVW�� $UFKLYHV� RI�
&OLQLFDO� 1HXURSV\FKRORJ\�� ���� ���-����� KWWSV���
GRL�RUJ���������M�DFQ������������� 

0DF.D\��$��-���&RQQRU��/��7���$OEHUW��0��/���	�2EOHU��
/�� .�� �������� 1RXQ� DQG� YHUE� UHWULHYDO� LQ� KHDOWK\�
DJLQJ�� -RXUQDO� RI� WKH� ,QWHUQDWLRQDO�
1HXURSV\FKRORJLFDO� 6RFLHW\�� ��� ���-����� KWWSV���
GRL�RUJ���������6���������������� 

0DULHQ��3���0DPSDH\��(���9HUYDHW��$���6DHUHQV��-���	�
'H� 'H\Q�� 3�� 3�� �������� 1RUPDWLYH� GDWD� IRU� WKH�
%RVWRQ� 1DPLQJ� 7HVW� LQ� QDWLYH� 'XWFK-VSHDNLQJ�
%HOJLDQ�HOGHUO\��%UDLQ�DQG�/DQJXDJH���������-�����
KWWSV���GRL�RUJ���������EUOQ���������� 

0LWUXVKLQD��0���%RRQH��.��%���5D]DQL��-���	�'¶(OLD��/��
)�� �������� +DQGERRN� RI� 1RUPDWLYH� 'DWD� IRU�
1HXURSV\FKRORJLFDO� $VVHVVPHQW�� 1HZ� <RUN�� 1<��
2[IRUG�8QLYHUVLW\�3UHVV� 

1DVUHGGLQH�� =�� 6��� 3KLOOLSV�� 1�� $��� %pGLULDQ�� 9���
&KDUERQQHDX�� 6��� :KLWHKHDG�� 9��� &ROOLQ�� ,��� �� �� ��
&KHUWNRZ�� +�� �������� 7KH� 0RQWUHDO� &RJQLWLYH�

$VVHVVPHQW�� 0R&$�� $� EULHI� VFUHHQLQJ� WRRO� IRU�
PLOG� FRJQLWLYH� LPSDLUPHQW�� -RXUQDO� RI� WKH�
$PHULFDQ�*HULDWULFV� 6RFLHW\�� ���� ���-����� KWWSV���
GRL�RUJ���������M�����-����������������[ 

1HLOV�� -��� %DULV�� -�� 0��� &DUWHU�� &��� 'HOO
DLUD�� $�� /���
1RUGORK��6�� -���:HLOHU��(���	�:HLVLJHU��%�� ��������
(IIHFWV� RI� DJH�� HGXFDWLRQ�� DQG� OLYLQJ� HQYLURQPHQW�
RQ� %RVWRQ� 1DPLQJ� 7HVW� SHUIRUPDQFH�� -RXUQDO� RI�
6SHHFK�� /DQJXDJH�� DQG� +HDULQJ� 5HVHDUFK�� ����
����-������KWWSV���GRL�RUJ���������MVKU����������� 

1LFKRODV��/��(���%URRNVKLUH��5��+���0DFOHQQDQ��'��/���
6FKXPDFKHU�� -�� *��� 	� 3RUUD]]R�� 6�� $�� ��������
5HYLVHG� DGPLQLVWUDWLRQ� DQG� VFRULQJ�SURFHGXUHV� IRU�
WKH�%RVWRQ�1DPLQJ�7HVW�DQG�QRUPV�IRU�QRQ-EUDLQ-
GDPDJHG� DGXOWV�� $SKDVLRORJ\�� ��� ���-����� KWWSV���
GRL�RUJ��������������������������� 

1LFKRODV�� 0��� %DUWK�� &��� 2EOHU�� /�� .��� $X�� 5��� 	�
$OEHUW��0��/����������1DPLQJ�LQ�QRUPDO�DJLQJ�DQG�
GHPHQWLD� RI� WKH� $O]KHLPHU
V� W\SH�� 'DQV� +��
*RRGJODVV� 	� $�� :LQJILHOG� �GLU���� $QRPLD��
1HXURDQDWRPLFDO�DQG�FRJQLWLYH�FRUUHODWHV��SS����-
�����6DQ�'LHJR��&$��$FDGHPLF�3UHVV�� 

1LFKRODV��0���2EOHU��/���$OEHUW��0���	�*RRGJODVV��+��
�������� /H[LFDO� UHWULHYDO� LQ� KHDOWK\� DJLQJ��&RUWH[��
���� ���-����� KWWSV���GRL�RUJ���������6����-����
���������-�� 

1LFKRODV��0���2EOHU�� /��.���$X��5���	�$OEHUW��0��/��
��������2Q�WKH�QDWXUH�RI�QDPLQJ�HUURUV�LQ�DJLQJ�DQG�
GHPHQWLD�� $� VWXG\� RI� VHPDQWLF� UHODWHGQHVV��%UDLQ�
DQG� /DQJXDJH�� ���� ���-����� KWWSV���
G[�GRL�RUJ���������EUOQ���������� 

3DWULFDFRX�� $��� 3VDOOLGD�� (��� 3ULQJ�� 7��� 	� 'LSSHU�� /��
�������� 7KH� %RVWRQ� 1DPLQJ� 7HVW� LQ� *UHHN��
1RUPDWLYH� GDWD� DQG� WKH� HIIHFWV� RI� DJH� DQG�
HGXFDWLRQ�RQ�QDPLQJ��$SKDVLRORJ\����������-������
KWWSV���GRL�RUJ�������������������������� 

3HxD-&DVDQRYD�� -��� 4XLxRQHV-ÒEHGD�� 6��� *UDPXQW-
)RPEXHQD��1���$JXLODU��0���&DVDV��/���0ROLQXHYR��
-��/��� �� �� ��$QW~QH]��&����������6SDQLVK�PXOWLFHQWHU�
QRUPDWLYH� VWXGLHV� �1(8521250$� 3URMHFW���
1RUPV� IRU� %RVWRQ� 1DPLQJ� 7HVW� DQG� 7RNHQ� 7HVW��
$UFKLYHV� RI� &OLQLFDO� 1HXURSV\FKRORJ\�� ���� ���-
�����KWWSV���GRL�RUJ���������DUFOLQ�DFS��� 

5DELQ�� /�� $��� %DUU�� :�� %��� 	� %XUWRQ�� /�� $�� ��������
$VVHVVPHQW� SUDFWLFHV� RI� FOLQLFDO�
QHXURSV\FKRORJLVWV� LQ� WKH� 8QLWHG� 6WDWHV� DQG�
&DQDGD��$�VXUYH\�RI�,16��1$1��DQG�$3$�'LYLVLRQ�
��� PHPEHUV�� $UFKLYHV� RI� &OLQLFDO�
1HXURSV\FKRORJ\�� ���� ��-���� KWWSV���
GRL�RUJ���������M�DFQ������������ 

5DGDQRYLF�� 0��� 0DQVXU�� /�� /��� 	� 6FDII�� 0�� ��������
1RUPDWLYH�GDWD� IRU� WKH�%UD]LOLDQ�SRSXODWLRQ� LQ� WKH�
%RVWRQ�'LDJQRVWLF�$SKDVLD�([DPLQDWLRQ��,QIOXHQFH�
RI� VFKRROLQJ�� %UD]LOLDQ� -RXUQDO� RI� 0HGLFDO� DQG�
%LRORJLFDO� 5HVHDUFK�� ���� ����-������ KWWSV���
G[�GRL�RUJ���������6����-���;������������� 
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5DPL��/���6HUUDGHOO��0���%RVFK��%���&DSULOH��&���6HNOHU��
$��� 9LOODU�� $��� �� �� �� 0ROLQXHYR�� -�� /�� ��������
1RUPDWLYH� GDWD� IRU� WKH� %RVWRQ� 1DPLQJ� 7HVW� DQG�
WKH� 3\UDPLGV� DQG� 3DOP� 7UHHV� 7HVW� LQ� WKH� HOGHUO\�
6SDQLVK� SRSXODWLRQ�� -RXUQDO� RI� &OLQLFDO� DQG�
([SHULPHQWDO� 1HXURSV\FKRORJ\�� ���� �-��� KWWSV���
GRL�RUJ�������������������������� 

5DQGROSK��&���/DQVLQJ��$��(���,YQLN��5��-���&XOOXP��&��
0��� 	� +HUPDQQ�� %�� 3�� �������� 'HWHUPLQDQWV� RI�
FRQIURQWDWLRQ� QDPLQJ� SHUIRUPDQFH�� $UFKLYHV� RI�
&OLQLFDO� 1HXURSV\FKRORJ\�� ���� ���-����� KWWSV���
GRL�RUJ���������6����-�������������-� 

5REHUW��3���GLU�����������/H�3HWLW�5REHUW���GLFWLRQQDLUH�
DOSKDEpWLTXH�HW�DQDORJLTXH�GH�OD�ODQJXH�IUDQoDLVH��
3DULV��)UDQFH��/H�5REHUW�� 

5REHUWV��3��0��	�'RXFHW��1�� ��������3HUIRUPDQFH�RI�
)UHQFK-VSHDNLQJ� 4XHEHF� DGXOWV� RQ� WKH� %RVWRQ�
1DPLQJ� 7HVW�� &DQDGLDQ� -RXUQDO� RI� 6SHHFK-
/DQJXDJH� 3DWKRORJ\� 	� $XGLRORJ\�� ���� ���-�����
5HSpUp�j�KWWSV���ZZZ�FMVOSD�FD� 

5RVV��*��:���$EERWW��5��'���3HWURYLWFK��+���0DVDNL��.��
+���0XUGDXJK��&���7URFNPDQ��&������� ��:KLWH��/��5��
�������� )UHTXHQF\� DQG� FKDUDFWHULVWLFV� RI� VLOHQW�
GHPHQWLD� DPRQJ� HOGHUO\� -DSDQHVH-$PHULFDQ� PHQ��
WKH� +RQROXOX-$VLD� DJLQJ� VWXG\�� -$0$�� ����� ���-
����� KWWSV���GRL�RUJ���������
MDPD�������������������� 

5RVVHOOL�� 0��� $UGLOD�� $��� )ORUH]�� $��� 	� &DVWUR�� &��
�������� 1RUPDWLYH� GDWD� RQ� WKH� %RVWRQ� 'LDJQRVWLF�
$SKDVLD� ([DPLQDWLRQ� LQ� D� 6SDQLVK-VSHDNLQJ�
SRSXODWLRQ�� -RXUQDO� RI� &OLQLFDO� DQG� ([SHULPHQWDO�
1HXURSV\FKRORJ\�� ���� ���-����� KWWSV���
GRL�RUJ��������������������������� 

6D[WRQ�� -���5DWFOLII��*���0XQUR��&��$���&RIIH\��(��&���
%HFNHU�� -�� 7��� )ULHG�� /��� 	� .XOOHU�� /�� ��������
1RUPDWLYH� GDWD� RQ� WKH� %RVWRQ� 1DPLQJ� 7HVW� DQG�
WZR� HTXLYDOHQW� ��-,WHP� VKRUW� IRUPV�� 7KH� &OLQLFDO�
1HXURSV\FKRORJLVW�� ���� ���-����� KWWSV���
GRL�RUJ���������FOLQ�������������� 

6FKRHQEHUJ�� 0�� 5�� 	� 6FRWW�� -�� *�� �������� 7KH� OLWWOH�
EODFN�ERRN�RI�QHXURSV\FKRORJ\��$�V\QGURPH-EDVHG�
DSSURDFK�� 1HZ� <RUN�� 1<�� 6SULQJHU� 6FLHQFH� 	�
%XVLQHVV�0HGLD� 

7DOOEHUJ�� ,�� 0�� �������� 7KH� %RVWRQ� QDPLQJ� WHVW� LQ�
6ZHGLVK��1RUPDWLYH�GDWD��%UDLQ�DQG�/DQJXDJH������
��-����KWWSV���GRL�RUJ���������M�EDQGO������������ 

7RPEDXJK�� 7�� 1��	�+XELH\�� $��0�� �������� 7KH� ��-
LWHP� %RVWRQ� 1DPLQJ� 7HVW�� 1RUPV� IRU� FRJQLWLYHO\�
LQWDFW� DGXOWV� DJHG� ��� WR� ��� \HDUV�� -RXUQDO� RI�
&OLQLFDO� DQG� ([SHULPHQWDO� 1HXURSV\FKRORJ\�� ����
���-����� KWWSV���
GRL�RUJ�������������������������� 

9HUKDHJHQ�� &�� 	� 3RQFHOHW�� 0�� �������� &KDQJHV� LQ�
QDPLQJ� DQG� VHPDQWLF� DELOLWLHV�ZLWK� DJLQJ� IURP����
WR� ��� \HDUV�� -RXUQDO� RI� WKH� ,QWHUQDWLRQDO�
1HXURSV\FKRORJLFDO� 6RFLHW\�� ���� ���-����� KWWSV���
GRL�RUJ���������6���������������� 

:HOFK��/��:���'RLQHDX��'��� -RKQVRQ��6���	�.LQJ��'��
��������(GXFDWLRQDO�DQG�JHQGHU�QRUPDWLYH�GDWD�IRU�
WKH�%RVWRQ�1DPLQJ�7HVW�LQ�D�JURXS�RI�ROGHU�DGXOWV��
%UDLQ� DQG� /DQJXDJH�� ���� ���-����� KWWSV���
GRL�RUJ���������EUOQ���������� 

:LOOLDPV�� %�� :��� 0DFN�� :��� 	� +HQGHUVRQ�� 9�� :��
��������%RVWRQ�QDPLQJ�WHVW�LQ�$O]KHLPHU
V�GLVHDVH��
1HXURSV\FKRORJLD�� ���� ����-������ KWWSV���
GRL�RUJ�������������-�������������-�� 

:RUUDOO�� /�� (��� <LX�� (�� 0��� +LFNVRQ�� /�� 0�� +��� 	�
%DUQHWW�� +�� 0�� �������� 1RUPDWLYH� GDWD� IRU� WKH�
%RVWRQ� 1DPLQJ� 7HVW� IRU� $XVWUDOLDQ� HOGHUO\��
$SKDVLRORJ\�� ��� ���-����� KWWSV���
GRL�RUJ�������������������������� 

<HVDYDJH�� -��$���%ULQN�� 7�� /��� 5RVH��7�� /��� /XP��2���
+XDQJ�� 9��� $GH\�� 0��� 	� /HLUHU�� 9�� 2�� ��������
'HYHORSPHQW� DQG� YDOLGDWLRQ� RI� D� JHULDWULF�
GHSUHVVLRQ� VFUHHQLQJ� VFDOH�� $� SUHOLPLQDU\� UHSRUW��
-RXUQDO�RI�3V\FKLDWULF�5HVHDUFK��������-����KWWSV���
GRL�RUJ�������������-�������������-�� 

=HF��5��)���0DUNZHOO��6��-���%XUNHWW��1��5���	�/DUVHQ��
'��/����������$�ORQJLWXGLQDO�VWXG\�RI�FRQIURQWDWLRQ�
QDPLQJ� LQ� WKH� ³QRUPDO´� HOGHUO\�� -RXUQDO� RI� WKH�
,QWHUQDWLRQDO�1HXURSV\FKRORJLFDO�6RFLHW\���������-
�����KWWSV�����������6����������������� 

 
 

5HoX�OH����MDQYLHU����� 
5pYLVLRQ�UHoXH�OH����DYULO����� 

$FFHSWp�OH����PDL������Ŷ 
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$QQH[H�$ 

3URILO�G¶DGPLQLVWUDWLRQ 

&RQVLJQH ��© -H�YDLV�YRXV�PRQWUHU�GHV�LPDJHV��HW�M¶DLPHUDLV�TXH�YRXV�OHV�QRPPLH]�DYHF�OH�SOXV�GH�SUpFLVLRQ�SRVVL�
EOH ª�� 

/D�JULOOH�FRPSRUWH�WURLV�FRORQQHV ��ERQQHV�UpSRQVHV�DFFHSWpHV��LQGLFH�VpPDQWLTXH�HW�LQGLFH�SKRQpPLTXH��3Up�
VHQWHU�OHV�LPDJHV�XQH�DSUqV�O¶DXWUH�GDQV�O¶RUGUH�GH�OD�JULOOH��GH�PDLVRQ�j�SDOHWWH��MXVTX¶j�OD�GHUQLqUH�LPDJH��VDXI�VL�
OH�VXMHW�PDQLIHVWH�GH�O¶LQFRQIRUW�RX�OH�GpVLU�G¶LQWHUURPSUH�OD�SDVVDWLRQ��1RWHU�OHV�UpSRQVHV�HUURQpHV�YHUEDWLP�GL�
UHFWHPHQW�VXU�OD�IHXLOOH�GH�FRWDWLRQ�HW�HQFHUFOHU�OD�ERQQH�UpSRQVH�IRXUQLH�ORUVTXH�SOXVLHXUV�VRQW�SRVVLEOHV�� 

'RQQHU�XQ�PD[LPXP�GH����VHFRQGHV�DX�VXMHW�SRXU�UpSRQGUH�j�FKDTXH�LWHP��,QGLTXHU�© « ª�SRXU�XQ�GpODL�GH�
WURLV�VHFRQGHV�RX�SOXV��1RWHU�YHUEDWLP�OHV�UpSRQVHV�HUURQpHV��GpIRUPpHV�RX�QRQ�FRQYHQWLRQQHOOHV�HW�FRQVLJQHU�HQ�
WUH�FURFKHWV�OHV�FRGHV�DVVRFLpV�DX[�LQWHUYHQWLRQV�GH�O¶H[DPLQDWHXU��(QFHUFOHU�OD�ERQQH�UpSRQVH�IRXUQLH�TXDQG�SOXV�
G¶XQH�HVW�DFFHSWpH��(QFHUFOHU� WRXV� OHV� LQGLFHV�GRQQpV��3RXU� OH�FDOFXO�GX�VFRUH� VSRQWDQp��DGGLWLRQQHU� OHV�ERQQHV�
UpSRQVHV�IRXUQLHV�VDQV�TX¶XQ�LQGLFH�VpPDQWLTXH�RX�SKRQpPLTXH�Q¶DLW�pWp�GRQQp�QL�TXH�OD�UpSRQVH�DLW�G��rWUH�UH�
IXVpH�HQ�UDLVRQ�G¶XQH�HUUHXU�LQWUDFDWpJRULHOOH��VXSHURUGRQQpH�RX�SKRQRORJLTXH��FI��7DEOHDX���� 

/RUVTXH� OH� VXMHW� GpPRQWUH� TX¶LO� QH� UHFRQQDvW� SDV� FH� TXL� HVW� UHSUpVHQWp� VXU� O¶LPDJH�� GRQQHU� G¶DERUG� O¶LQGLFH�
VpPDQWLTXH��SXLV�O¶LQGLFH�SKRQpPLTXH�SOXV�WDUG�VL�WRXMRXUV�QpFHVVDLUH��6L��SDU�FRQWUH��LO�GpPRQWUH�TX¶LO�UHFRQQDvW�
O¶LPDJH��PDLV�LJQRUH�OH�PRW�TXL�OD�GpVLJQH��GRQQHU�GLUHFWHPHQW�O¶LQGLFH�SKRQpPLTXH�� 

 

 



1HXURSV\FKRORJLH�&OLQLTXH�HW�$SSOLTXpH  KWWSV���GRL�RUJ����������M�QFDFQ��������� 
$SSOLHG�DQG�&OLQLFDO�1HXURSV\FKRORJ\ 
9ROXPH����$XWRPQH�)DOO����� 

 

,QYHVWLJDWLQJ�D�0LQGIXOQHVV-%DVHG�,QWHUYHQWLRQ�DV�DQ�$WWHQWLRQDO�
1HWZRUN�7UDLQLQJ�WR�,PSURYH�&RJQLWLRQ�LQ�2OGHU�$GXOWV�ZLWK�

$PQHVWLF�0LOG�&RJQLWLYH�,PSDLUPHQW�� 
$�5DQGRPL]HG-FRQWUROOHG�7ULDO 

 
(GG\�/DURXFKH�����&DURO�+XGRQ�����	�6RQLD�*RXOHW���� 

�eFROH�GH�SV\FKRORJLH��8QLYHUVLWp�/DYDO 
�&(592�%UDLQ�5HVHDUFK�&HQWUH 

 

(SLVRGLF�PHPRU\�GHILFLWV��RIWHQ�FRPELQHG�ZLWK�LPSDLUHG�DWWHQWLRQ��DUH�W\SLFDO�LQ�ROGHU�DGXOWV�ZLWK�DPQHVWLF�
PLOG� FRJQLWLYH� LPSDLUPHQW� �D0&,��� $� 0LQGIXOQHVV-%DVHG� ,QWHUYHQWLRQ� �0%,�� FRXOG� SURPRWH� FRJQLWLYH�
GHFOLQH� SUHYHQWLRQ� RU� UHPHGLDWLRQ� WKURXJK� DWWHQWLRQDO� QHWZRUN� WUDLQLQJ�� 7KLV� UDQGRPL]HG-FRQWUROOHG� WULDO�
H[DPLQHG� 0%,¶V� HIIHFWV� RQ� REMHFWLYH� �WHVWV�� DQG� VXEMHFWLYH� �VHOI-UHSRUWHG�� PHDVXUHV� RI� PHPRU\� DQG�
DWWHQWLRQ�� FRPSDUHG� WR� D� 3V\FKRHGXFDWLRQ-%DVHG� ,QWHUYHQWLRQ� �3%,��� LQ� ��� ROGHU� DGXOWV� ZLWK� D0&,�� 1R�
GLVWLQFWLYH� EHQHILWV� RI� WKH� 0%,� ZHUH� REVHUYHG� RQ� REMHFWLYH� WHVWV�� ZLWK� ERWK� LQWHUYHQWLRQV� LPSURYLQJ�
DWWHQWLRQDO� FRQWURO�� 0RUHRYHU�� WKH� DSSUHFLDWLRQ� RI� RQH¶V� FRJQLWLYH� IXQFWLRQLQJ� WKURXJK� TXHVWLRQQDLUHV�
VLPLODUO\� LPSURYHG� IRU� ERWK� LQWHUYHQWLRQV��2QO\� LQ� VHPL-VWUXFWXUHG� LQWHUYLHZV� GLG� D� JUHDWHU� SURSRUWLRQ� RI�
SDUWLFLSDQWV�UHSRUW�EHQHILWV�IROORZLQJ�WKH�0%,�FRPSDUHG�WR�WKH�3%,��7KLV�VWXG\�GRHV�QRW�SURYLGH�VXIILFLHQW�
VXSSRUW� IRU� WKH� LPSOHPHQWDWLRQ�RI�D�0%,� WR�HQKDQFH�REMHFWLYH�FRJQLWLRQ�E\�PHDQV�RI�DWWHQWLRQDO�QHWZRUN�
WUDLQLQJ�LQ�D0&,��+RZHYHU��LW�VXJJHVWV�D�SRVLWLYH�LPSDFW�RI�QRQ-SKDUPDFRORJLFDO�LQWHUYHQWLRQV�RQ�SHUFHLYHG�
FRJQLWLRQ� 

.H\ZRUGV��FRJQLWLYH�G\VIXQFWLRQ��PHPRU\��DWWHQWLRQ��PLQGIXOQHVV��DPQHVWLF�PLOG�FRJQLWLYH�LPSDLUPHQW� 

/HV� GpILFLWV� GH� PpPRLUH� pSLVRGLTXH�� VRXYHQW� FRPELQpV� j� GHV� SUREOqPHV� DWWHQWLRQQHOV�� VRQW� GHV� DWWHLQWHV�
FHQWUDOHV� REVHUYpHV� GDQV� OH� WURXEOH� FRJQLWLI� OpJHU� DPQpVLTXH� �7&/D�� FKH]� OHV� SHUVRQQHV� kJpHV�� 8QH�
LQWHUYHQWLRQ�EDVpH�VXU�OD�SOHLQH�FRQVFLHQFH��,%3&��SRXUUDLW�SURPRXYRLU�OD�SUpYHQWLRQ�RX�OD�UHPpGLDWLRQ�GH�
FH�GpFOLQ�FRJQLWLI�HQ�HQWUDvQDQW�OHV�FDSDFLWpV�DWWHQWLRQQHOOHV��&HW�HVVDL�UDQGRPLVp-FRQWU{OH�V¶HVW�LQWpUHVVp�DX[�
HIIHWV�G¶XQH�,%3&�VXU�GHV�PHVXUHV�REMHFWLYHV��WkFKHV��HW�VXEMHFWLYHV��DXWR-UDSSRUWpHV��GH�O¶DWWHQWLRQ�HW�GH�OD�
PpPRLUH� FKH]� ��� SHUVRQQHV� kJpHV� D\DQW� XQ� 7&/D�� FRPSDUDWLYHPHQW� j� XQH� LQWHUYHQWLRQ� EDVpH� VXU� OD�
SV\FKRpGXFDWLRQ� �,%3���$XFXQ�EpQpILFH�GLVWLQFWLI�GH� O¶,%3&�Q¶D�pWp�REVHUYp�VXU� OHV� WkFKHV�FRJQLWLYHV�� OHV�
GHX[� LQWHUYHQWLRQV� DPpOLRUDQW� OH� FRQWU{OH� DWWHQWLRQQHO�� 'H� SOXV�� OHV� GHX[� LQWHUYHQWLRQV� RQW� SHUPLV�
G¶DPpOLRUHU� OD�SHUFHSWLRQ�GX�IRQFWLRQQHPHQW�FRJQLWLI�GHV�SDUWLFLSDQWV�j� OD� ILQ�GX�TXHVWLRQQDLUH��6HXOHV� OHV�
HQWUHYXHV�VWUXFWXUpHV�RQW�SHUPLV�G¶REVHUYHU�XQH�SOXV�JUDQGH�SURSRUWLRQ�G¶DPpOLRUDWLRQ�GH�O¶DWWHQWLRQ�DSUqV�
XQH�,%3&�SOXW{W�TX¶DSUqV�XQH�,%3��&HWWH�pWXGH�QH�SHUPHW�SDV�GH�VRXWHQLU�TX¶XQH�,%3&�SHUPHW�G¶DPpOLRUHU�
OD� FRJQLWLRQ� REMHFWLYH� SDU� O¶HQWUDvQHPHQW� GX� FRQWU{OH� DWWHQWLRQQHO� FKH]� GHV� DGXOWHV� kJpV� D\DQW� XQ� 7&/D��
7RXWHIRLV�� OHV�UpVXOWDWV�VXJJqUHQW�XQ� LPSDFW�SRVLWLI�G¶LQWHUYHQWLRQV�QRQ-SKDUPDFRORJLTXHV�VXU� OD�FRJQLWLRQ�
SHUoXH� 

0RWV�FOpV���G\VIRQFWLRQ�FRJQLWLYH��PpPRLUH��DWWHQWLRQ��SOHLQH�FRQVFLHQFH��WURXEOH�FRJQLWLI�OpJHU�DPQpVLTXH� 

$O]KHLPHU¶V� GLVHDVH� �$'�� LV� D� QHXURGHJHQHUDWLYH�
FRQGLWLRQ�ZLWK�PXOWLSOH� HWLRORJLHV� WKDW� OHDGV� WR� EUDLQ�

VWUXFWXUH�DQG�IXQFWLRQ�GHWHULRUDWLRQ��XOWLPDWHO\�LPSDLU�
LQJ� FRJQLWLRQ� DQG� DXWRQRP\��$ERXW� RQH� WKLUG� RI�$'�
FDVHV� FRXOG� EH� H[SODLQHG� E\� PRGLILDEOH� ULVN� IDFWRUV��
LQFOXGLQJ� GHSUHVVLRQ� DQG� FRJQLWLYH� LQDFWLYLW\�� 7KH�
PRGLILDEOH� ULVN� IDFWRUV� FRQVWLWXWH� SURPLVLQJ� FOLQLFDO�
WDUJHWV� FRQVLGHULQJ� WKDW� WKHLU� UHGXFWLRQ�E\���� WR�����
FRXOG� SUHYHQW� IURP� ���� WR� ����� PLOOLRQ� $'� FDVHV�
ZRUOGZLGH� �1RUWRQ�� 0DWWKHZV�� %DUQHV�� <DIIH�� 	�
%UD\QH�� ������� $V� SUHYHQWLRQ� HIIRUWV� DUH� GHSOR\HG��
WKHUH� LV� LQFUHDVLQJ� LQWHUHVW� LQ�KROLVWLF�DSSURDFKHV� IRV�
WHULQJ�ERWK�FRJQLWLYH�DQG�SV\FKRORJLFDO�KHDOWK�LQ�ROGHU�
DGXOWV� ZLWK� DPQHVWLF� PLOG� FRJQLWLYH� LPSDLUPHQW�
�D0&,���ZKR�DUH�NQRZQ�WR�EH�DW�KLJK�ULVN�IRU�$'�� 

7KLV�UHVHDUFK�ZDV�VXSSRUWHG�E\�SLORW�UHVHDUFK�JUDQWV�IURP�WKH�5p�
VHDX�4XpEpFRLV�GH�UHFKHUFKH�VXU�OH�YLHLOOLVVHPHQW��5459��DQG�WKH�
6RFLpWp� $O]KHLPHU� GH� 4XpEHF�� DQG� E\� D� FKDULWDEOH� GRQDWLRQ� IURP�
WKH�&DLVVH�'HVMDUGLQV� GH�4XpEHF�� &��+XGRQ�ZDV� VXSSRUWHG� E\� D�
&KHUFKHXU-ERXUVLHU�6HQLRU�VDODU\�DZDUG�IURP�WKH�)RQGV�GH�UHFKHU�
FKH�GX�4XpEHF� -�6DQWp��(��/DURXFKH�ZDV�VXSSRUWHG�E\�D�GRFWRUDO�
VFKRODUVKLS� IURP� WKH�&DQDGLDQ� ,QVWLWXWHV�RI�+HDOWK�5HVHDUFK��7KH�
DXWKRUV� ZLVK� WR� DFNQRZOHGJH� WKH� ZRUN� RI� ,VDEHOOH� 7UHPEOD\� IRU�
UHFUXLWPHQW� HIIRUWV� DV� ZHOO� DV� $QGUpDQQH� 3DUHQW�� $QQH-0DULH�
&KRXLQDUG�� DQG� 9DOpULH� 0RULQ-$ODLQ� IRU� WKH� FRQFHSWLRQ� DQG�RU�
IDFLOLWDWLRQ� RI� WKH� 0LQGIXOQHVV-%DVHG� ,QWHUYHQWLRQ� RU� WKH� 3V\�
FKRHGXFDWLRQ-%DVHG� ,QWHUYHQWLRQ�� 7KH� DXWKRUV� DOVR� WKDQN� XQGHU�
JUDGXDWH� YROXQWHHUV� LQYROYHG� LQ� WKH� SURMHFW�� LQ� SDUWLFXODU� &DPLOOH�
3DUHQW�DQG�$QGUpDQQH�6LPDUG��&RUUHVSRQGHQFH�UHJDUGLQJ�WKLV�DUWL�
FOH�VKRXOG�EH�DGGUHVVHG�WR�VRQLD�JRXOHW#SV\�XODYDO�FD� 
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$FFRUGLQJ� WR� ORQJLWXGLQDO�PRGHOV�RI�$'�GHYHORS�
PHQW��LQGLYLGXDOV�ILUVW�H[SHULHQFH�VXEMHFWLYH�FRJQLWLYH�
GHFOLQH� WKDW� LV� QRW� FDSWXUHG� E\� REMHFWLYH� WHVWV�
�0ROLQXHYR�HW�DO���������5HLVEHUJ�	�*DXWKLHU���������
$V�D�PDWWHU�RI� IDFW��SHUFHSWLRQ�DQG�ZRUULHV�DERXW�EH�
ORZ� DYHUDJH� FRJQLWLYH� FDSDELOLWLHV� FRPSDUHG� WR�SHHUV�
RI� WKH�VDPH�DJH�DUH�DVVRFLDWHG�ZLWK�DQ� LQFUHDVHG�ULVN�
IRU�D0&,��0LWFKHOO��%HDXPRQW��)HUJXVRQ��<DGHJDUIDU��
	�6WXEEV��������RU�$'��-HVVHQ�HW�DO���������0LWFKHOO�
HW� DO��� ������� $V� WLPH� SDVVHV�� LQGLYLGXDOV� IRU� ZKRP�
FRJQLWLYH�FRPSODLQWV�VXJJHVW�HDUO\�$'�SDWKRORJ\�VHH�
WKHLU�PHPRU\�GHWHULRUDWH�WR�WKH�SRLQW�RI�LPSDLUHG�SHU�
IRUPDQFH� LQ�REMHFWLYH� WHVWV�� UHVXOWLQJ� LQ�D0&,�� D0&,�
GLDJQRVLV�UHTXLUHV�HSLVRGLF�PHPRU\�LPSDLUPHQW��ZLWK�
RU�ZLWKRXW�GHILFLWV�LQ�RWKHU�FRJQLWLYH�GRPDLQV��DQG�QR�
VLJQLILFDQW�DOWHUDWLRQ�RI�DXWRQRP\��$OEHUW�HW�DO���������
3HWHUVHQ�HW�DO���������� 

$PRQJ� RWKHU� FRJQLWLYH� GRPDLQV�� DWWHQWLRQDO� FRQ�
WURO� ZDV� IRXQG� WR� EH� LPSDLUHG� LQ� D0&,� �%HOOHYLOOH��
&KHUWNRZ��	�*DXWKLHU��������9DQ�'DP�HW�DO����������
DV�SDUW� RI� WKH�$'-UHODWHG�SDWKRORJ\� �%DORWD�	�)DXVW��
������ %HOOHYLOOH� HW� DO��� ������ )DXVW� 	� %DORWD�� ������
)HUQDQGH]-'XTXH�	�%ODFN���������DQG�ZDV�VXJJHVWHG�
WR� FRQWULEXWH� WR�PHPRU\� LPSDLUPHQW� �&DVWHO�� %DORWD��
	�0F&DEH��������� ,QGHHG�� WKH� LQFDSDFLW\� WR�SURSHUO\�
HQFRGH�DQG�UHWULHYH�LQIRUPDWLRQ�LQ�PHPRU\�ZDV�DVVR�
FLDWHG�ZLWK�LPSDLUHG�DWWHQWLRQ�SURFHVVHV�LQ�$'��%DORWD�
	�)DXVW��������&DVWHO�HW�DO����������(IIHFWLYH�HQFRGLQJ�
UHTXLUHV� WKH� DFWLYDWLRQ� RI� EUDLQ� QHWZRUNV� UHODWHG� WR�
DWWHQWLRQDO� FRQWURO�� ZKLOH� HIIHFWLYH� UHWULHYDO� KDSSHQV�
ZLWK� GHDFWLYDWLRQ� RI� WKH� VDPH� QHWZRUNV� �+XLMEHUV� HW�
DO����������7KLV�SURFHVV�LV�FDOOHG�WKH�HQFRGLQJ�UHWULHYDO�
IOLS��ZKLFK�KDSSHQV� WKURXJK� IOH[LEOH� HQJDJHPHQW� DQG�
GLVHQJDJHPHQW�RI�DWWHQWLRQDO�FRQWURO�DQG�GHIDXOW-PRGH�
QHWZRUNV�� WKH� ODWWHU� EHLQJ� DVVRFLDWHG� ZLWK� PLQG-
ZDQGHULQJ�DQG�GLVWUDFWLRQ��7KH�OLQN�EHWZHHQ�DWWHQWLRQ�
DO�FRQWURO�DQG�PHPRU\��QRWDEO\�DW�WKLV�DGYDQFHG�VWDJH�
RI� QHXURGHJHQHUDWLRQ�� EULQJV� LQWR� TXHVWLRQ� ZKHWKHU�
LQWHUYHQWLRQV�WUDLQLQJ�DWWHQWLRQDO�FRQWURO�PLJKW�EHQHILW�
PHPRU\�SHUIRUPDQFH�DW�WKH�D0&,�VWDJH� 

7KH� XVH� RI� D� 0LQGIXOQHVV-%DVHG� ,QWHUYHQWLRQ�
�0%,�� DSSHDUV� GRXEO\� SURPLVLQJ� LQ� WKH� FRQWH[W� RI�
D0&,� EHFDXVH� LW� LV� H[SHFWHG� WR� WDUJHW� DWWHQWLRQ� DQG�
PHPRU\� V\PSWRPV� RI� WKLV� FRQGLWLRQ� DV� ZHOO� DV� WKH�
ZRUULHV�DQG�GLVWUHVV�DVVRFLDWHG�ZLWK�ORVVHV��7\SLFDOO\��
D�0%,� FRQVLVWV� LQ� HLJKW� ZHHNO\� VHVVLRQV� WKDW� DLP� DW�
GHYHORSLQJ�WKH�SDUWLFLSDQWV¶�FDSDFLW\�WR�OLYH�LQ�JUHDWHU�
DZDUHQHVV� DQG� DFFHSWDQFH� RI� WKH� SUHVHQW� PRPHQW�
WKURXJK�PLQGIXOQHVV�PHGLWDWLRQ� DQG�DWWLWXGHV� �&KLHVD�
	� 6HUUHWWL�� ������.DEDW-=LQQ�� ������ /LQGVD\�	�&UH�
VZHOO�� ������� ,Q� PLQGIXOQHVV� PHGLWDWLRQ�� SDUWLFLSDQWV�
EULQJ� D� VWDEOH�� RSHQ�� DQG�QRQ-MXGJPHQWDO� DWWHQWLRQ� WR�
LQQHU� �H�J��� EUHDWK�� ERG\� VHQVDWLRQV�� RU� RXWHU� �H�J���
VRXQGV�� IHHOLQJ� WKH� IORRU� XQGHUQHDWK� WKH� IHHW�� H[SHUL�
HQFHV��ZLWK�WKH�LQVWUXFWLRQV�WR�DYRLG�DV�PXFK�DV�SRVVL�
EOH� PLQG-ZDQGHULQJ�� GXOOLQJ�� DQG� PHQWDO� HODERUDWLRQ�

�&DUOVRQ�	� 6SHFD�� ������.DEDW-=LQQ�� ������� ,QGHHG��
WKLV�NLQG�RI�LQWHUYHQWLRQ�VXFFHVVIXOO\�ERRVWHG�ERWK�WKH�
SV\FKRORJLFDO� �*R\DO� HW� DO��� ������ DQG� WKH� FRJQLWLYH�
IXQFWLRQLQJ�LQ�D�ZLGH�UDQJH�RI�FOLQLFDO�SRSXODWLRQ�GH�
VSLWH� QRUPDO� FRJQLWLRQ� DW� EDVHOLQH� �*DUG�� +RO]HO�� 	�
/D]DU��������1HZEHUJ�HW�DO����������$ORQJ�ZLWK�SRWHQ�
WLDO�FRJQLWLYH�EHQHILWV��WKH�XVH�RI�D�0%,�LV�MXVWLILHG�E\�
LWV�SRWHQWLDO�WR�DOOHYLDWH�ELRORJLFDO�PDUNHUV��H�J���VWUHVV�
KRUPRQHV�� LQIODPPDWLRQ�� WHORPHUDVH�� DVVRFLDWHG�ZLWK�
$'�GHJHQHUDWLRQ��/DURXFKH��+XGRQ��	�*RXOHW��������
DQG� DQ[LR-GHSUHVVLYH� V\PSWRPV� ZKLFK� VLJQDO� SRRU�
SURJQRVLV��0RGUHJR�	�)HUUDQGH]��������� 

$YDLODEOH�UHVHDUFK�ZLWK�SRSXODWLRQV�DW�ULVN�IRU�$'��
DOWKRXJK� PHWKRGRORJLFDOO\� OLPLWHG�� LV� HQFRXUDJLQJ��
7KH� RQO\� UDQGRPL]HG-FRQWUROOHG� WULDO� FRQGXFWHG� LQ�
SDWLHQWV� ZLWK� D0&,� VKRZHG� QR�0%,� JURXS� SURILW� RQ�
YHUEDO�PHPRU\�FRPSDUHG�WR�D�XVXDO�FDUH�FRQWURO�JURXS�
�:HOOV�HW�DO����������7KH�VDPH�VWXG\�IRXQG�PDLQWDLQHG�
FRJQLWLYH� IOH[LELOLW\� DIWHU� D� 0%,�� ZKLOH� FRQWUROV� GH�
FOLQHG�RYHU� WLPH��$OWKRXJK� LQGLFDWLYH�RI�D�0%,¶V�SR�
WHQWLDO�WR�LPSURYH�FRJQLWLRQ��WKH�VPDOO�VDPSOH��Q� �����
RI� WKLV�SUHYLRXV� VWXG\� OLPLWV� WKH� FRQFOXVLRQV� WKDW� FDQ�
EH� GUDZQ� LQ� D0&,�SDWLHQWV��$� UHFHQW� SUH-SRVW� GHVLJQ�
VWXG\�LQ�D0&,�SDWLHQWV��DOVR�ZLWK�D�VPDOO�VDPSOH��Q� �
����� IRXQG� JDLQV� RQ� WKH�0RQWUHDO� &RJQLWLYH� $VVHVV�
PHQW��0R&$��1DVUHGGLQH�HW�DO���������DIWHU�DQ�HLJKW-
ZHHN�0%,� �:RQJ��&ROHV��&KDPEHUV��:X��	�+DVVHG��
������� %HQHILWV� RQ� WKH� 0R&$� SHUVLVWHG� RYHU� WZHOYH�
PRQWKV�DQG�ZHUH�ODUJHU��ZLWK�KLJKHU�FRPSOLDQFH�WR�DW-
KRPH� PHGLWDWLRQ� UHTXLUHPHQWV� DV� TXDQWLILHG� E\� WRWDO�
PLQXWHV� RI� SUDFWLFH�� 1R� RWKHU� VWXG\� LQYHVWLJDWHG� WKH�
HIIHFWV� RI� PLQGIXOQHVV� LQ� D0&,�� EXW� VRPH� DGGUHVVHG�
LWV� LPSDFW� LQ� ROGHU� DGXOWV� ZLWK� VXEMHFWLYH� FRJQLWLYH�
GHFOLQH��+\HU��6FRWW��/\OHV��'KDEOLZDOD��	�0F.HQ]LH��
������ /HQ]H� HW� DO��� ������ :HWKHUHOO� HW� DO��� ������ RU��
$'� �,QQHV�� 6HOIH�� %URZQ�� 5RVH�� 	� 7KRPSVRQ-
+HLVWHUPDQ�� ������� 6WXGLHV� FRQGXFWHG� LQ� ROGHU� DGXOWV�
ZLWK�VXEMHFWLYH�FRJQLWLYH�GHFOLQH�IRXQG�EHQHILWV�SRVW-
0%,�RQ�DW�OHDVW�RQH�REMHFWLYH�PHPRU\�PHDVXUH��+\HU�
HW�DO���������/HQ]H�HW�DO���������:HWKHUHOO�HW�DO���������
DQG� RQ� DQ� DWWHQWLRQDO� FRQWURO� PHDVXUH� �/HQ]H� HW� DO���
������:HWKHUHOO� HW� DO��� �������$OWKRXJK� WKHVH� HIIHFWV�
VHHP�SURPLVLQJ�IRU�D0&,�FOLQLFDO�VWXGLHV��ILQGLQJV�LQ�
VXEMHFWLYH� FRJQLWLYH� GHFOLQH� GR� QRW� QHFHVVDULO\� WUDQV�
ODWH� WR� D0&,�� ZKHUH� FRJQLWLYH� GHFOLQH� DQG� QHXUR�
GHJHQHUDWLRQ�DUH�PRUH�SURQRXQFHG��0ROLQXHYR�HW�DO���
������� $Q� HLJKW-ZHHN� 0%,� LQ� ILYH� G\DGV� RI� ROGHU�
DGXOWV�ZLWK�$'�DQG� WKHLU� OLYH-LQ�FDUHJLYHUV�RQO\� OHDG�
WR� VHOI-UHSRUWHG� UHWURVSHFWLYH�PHPRU\� JDLQV� �,QQHV� HW�
DO����������&RQVLGHULQJ�WKDW�$'�LV�PRUH�DGYDQFHG�WKDQ�
D0&,�LQ�WHUPV�RI�RYHUDOO�GHFOLQH�DQG�IXQFWLRQLQJ��VXFK�
VXEMHFWLYH� UHVXOWV� SUHVHQW� D� IDLU� OLNHOLKRRG� RI� UHSOLFD�
WLRQ�LQ�D0&,�SDWLHQWV� 

,W� LV� VXUSULVLQJ� WKDW� LQ� WKH� TXHVW� IRU� FOLQLFDO� LQWHU�
YHQWLRQV� WR� UHYHUW� RU� VORZ� GRZQ� D0&,� GHFOLQH�� QR�
VWXG\��WKXV�IDU��IRFXVHG�RQ�LPSURYLQJ�VSHFLILF�FRPSR�
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QHQWV� RI� DWWHQWLRQ� ZLWK� PLQGIXOQHVV� PHGLWDWLRQ� WUDL-
QLQJ�� ,QGHHG��DOO�VWXGLHV�RQO\�PHDVXUHG�RQH�DVSHFW�RI�
DWWHQWLRQDO� FRQWURO�� HLWKHU� LQKLELWLRQ� �/HQ]H� HW� DO���
������:HWKHUHOO� HW� DO��� ������ RU� FRJQLWLYH� IOH[LELOLW\�
�:HOOV� HW� DO��� ������� ZLWKRXW� GLVVHFWLQJ� SURFHVVHV� RU�
WDUJHWLQJ�GLIIHUHQW�DVSHFWV�RI�WKH�VDPH�SDUWLFLSDQW��0D�
OLQRZVNL� DQG� 6KDODPDQRYD� ������� VXJJHVWHG� WKDW� D�
³QHWZRUN� WUDLQLQJ´� �RU�QHDU� WUDQVIHU��FRXOG�RFFXU� IRO�
ORZLQJ�UHSHDWHG�PHGLWDWLRQ�SUDFWLFH�DV�D�IRUP�RI�QHX�
URFRJQLWLYH� H[HUFLVH� ZLWK� LPPHGLDWH� RU� VKRUW-WHUP�
EHQHILWV�� +DVHQNDPS�� :LOVRQ-0HQGHQKDOO�� 'XQFDQ��
DQG�%DUVDORX��������SURSRVHG�D�PRGHO�WKDW�GLVVHFWV�D�
F\FOH� RI� IRFXVHG� DWWHQWLRQ� PHGLWDWLRQ� SUDFWLFH�� WKH�
PDLQ� IRUP� RI� PHGLWDWLRQ� WDXJKW� LQ� D�0%,�� LQWR� IRXU�
SKDVHV�� ³)2&86´� RQ� WKH� FKRVHQ� REMHFW�� GLVWUDFWLRQ�
IURP� WKH� REMHFW� WKURXJK� PLQG� ZDQGHULQJ� �0:���
³$:$5(´�RI�WKH�0:��DQG�³6+,)7´�EDFN�WR�WKH�FKR�
VHQ� REMHFW�� (DFK� SKDVH� LV� DVVRFLDWHG� ZLWK� D� VSHFLILF�
QHXURFRJQLWLYH� SURFHVV� �FI���+DVHQNDPS� HW� DO��� ������
WKDW� LV� UHSHDWHGO\� FDOOHG� IRU� GXULQJ� WKH� FRXUVH� RI� D�
PLQGIXOQHVV�PHGLWDWLRQ�VHVVLRQ��DV�PDQ\�WLPHV�DV�WKH�
FKRVHQ�REMHFW�RI�DWWHQWLRQ�LV� ORVW� WR�GLVWUDFWLRQ���(DFK�
RI� WKH� IRXU� SKDVHV� SURSRVHG� LQ� +DVHQNDPS� HW� DO�¶V�
PRGHO� ������� FRXOG� EH� LVRODWHG� DQG� UHQGHUHG� RSHUD�
WLRQDO�XVLQJ�D�FRPELQDWLRQ�RI�WKH�6XVWDLQHG�$WWHQWLRQ�
WR� 5HVSRQVH� 7DVN� �6$57�� 6PDOOZRRG� HW� DO��� ������
DQG� WKH� $WWHQWLRQ� 1HWZRUN� 7DVN� �$17�� )DQ��
0F&DQGOLVV��6RPPHU��5D]��	�3RVQHU���������1R�VWXG\�
\HW�LQYHVWLJDWHG�DOWHUDWLRQV�RQ�WKH�6$57�LQ�D0&,�SD�
WLHQWV��EXW�D�JUHDWHU�QXPEHU�RI�HUURUV�ZHUH�UHSRUWHG�LQ�
ROGHU�DGXOWV�ZLWK�$'�FRPSDUHG�WR�KHDOWK\�ROGHU�DGXOWV�
�+XQWOH\��+DPSVKLUH��%RU��2ZHQ��	�+RZDUG�� �������
7KLV� UHVXOW� VXJJHVWV� WKDW� ZHDN� IRFDOLVHG� DWWHQWLRQ�
FRXOG�EH�SUHVHQW�IURP�WKH�D0&,�VWDJH�DQG�SURILW�IURP�
PHGLWDWLRQ�WUDLQLQJ��3DWLHQWV�ZLWK�D0&,��9DQ�'DP�HW�
DO���������DQG�$'��)HUQDQGH]-'XTXH�	�%ODFN��������
ZHUH�IRXQG�WR�VXIIHU�LPSDLUPHQWV�RI�WKH�$17�FRQIOLFW�
PRQLWRULQJ� QHWZRUN� RQO\�� VXJJHVWLQJ� DWWHQWLRQDO� FRQ�
WURO�DQG�LQKLELWLRQ�GHILFLWV� 

7KH�VFDUFH�DOEHLW� LQWHUHVWLQJ� UHVXOWV�FDOO� IRU�D�SXU�
VXLW� RI� WKH� LQYHVWLJDWLRQ� RI� PLQGIXOQHVV� PHGLWDWLRQ�
HIIHFWV�RQ�SHUFHLYHG�DQG�REMHFWLYH�FRJQLWLYH�GHFOLQH�LQ�
ROGHU�DGXOWV�DW�ULVN�IRU�$'��5HSOLFDWLRQ�RI�WKH�SUHOLPL�
QDU\�ILQGLQJV�UHTXLUHV�VWXGLHV�ZLWK�VWURQJHU�GHVLJQV��DW�
OHDVW� LQFOXGLQJ� D� ODUJHU� VDPSOH� RI� ROGHU� DGXOWV� ZLWK�
FRQILUPHG�D0&,�DQG�DQ�DFWLYH�FRQWURO�JURXS��IRU�FRP�
SDULVRQ� SXUSRVHV�� $ORQJ� ZLWK� UHSOLFDWLRQ�� WKHUH� LV� D�
VHFRQGDU\� FRQFHUQ� ZLWK� VSHFLI\LQJ� KRZ� PLQGIXOQHVV�
PHGLWDWLRQ� LPSDFWV� DWWHQWLRQ� DQG� PHPRU\�� LI� VR�� LQ�
ROGHU�DGXOWV�ZLWK�D0&,� 

7KH�3UHVHQW�6WXG\ 

7KLV� VLQJOH-EOLQG� UDQGRPL]HG-FRQWUROOHG� WULDO�
DLPHG�DW� LQYHVWLJDWLQJ�WKH�HIIHFWV�RI�D�0%,�RQ�FRJQL�
WLYH�FRPSODLQWV�DQG�RQ�REMHFWLYH�FRJQLWLYH�LPSDLUPHQW�
LQ�ROGHU�DGXOWV�ZLWK�D0&,��&RPSXWHUL]HG� WDVNV�RI�DW�

WHQWLRQ� DQG� PHPRU\�� TXHVWLRQQDLUHV�� DQG� LQGLYLGXDO�
VHPL-VWUXFWXUHG� LQWHUYLHZV� ZHUH� VHOHFWHG� WR� DVVHVV� D�
0%,¶V� REMHFWLYH� DQG� VXEMHFWLYH� HIIHFWV� RQ� DWWHQWLRQ�
DQG� PHPRU\�� FRPSDUHG� WR� DQ� DFWLYH� FRQWURO� 3V\�
FKRHGXFDWLRQ-%DVHG�,QWHUYHQWLRQ��3%,���*UHDWHU�DWWHQ�
WLRQ� DQG� PHPRU\� EHQHILWV� ZHUH� H[SHFWHG� IURP� WKH�
0%,� EDVHG� RQ� WKHRU\� �0DOLQRZVNL� 	� 6KDODPDQRYD��
������ DQG� FRQVLGHULQJ� SUHYLRXV� REVHUYDWLRQV� RI� LP�
SURYHG� FRJQLWLRQ� WKURXJK� D� PHGLWDWLRQ� SUDFWLFH� LQ�
KHDOWK\� DGXOWV� DQG� WKRVH� DW� ULVN� IRU�$'� �*DUG� HW� DO���
������+\HU� HW� DO��� ������ ,QQHV� HW� DO��� ������ /HQ]H� HW�
DO��� ������ 1HZEHUJ� HW� DO��� ������ :HOOV� HW� DO��� ������
:HWKHUHOO�HW�DO���������:RQJ�HW�DO��������� 

0HWKRGV 

3DUWLFLSDQWV 

)RUW\-HLJKW�ROGHU�DGXOWV�ZLWK�D0&,�ZHUH� UHFUXLWHG�
LQ�WZR�EORFNV�RI����SDUWLFLSDQWV��$OO�SDUWLFLSDQWV�VSRNH�
)UHQFK�DV�WKHLU�PDWHUQDO�ODQJXDJH��DQG�DOO�LQWHUYLHZV��
TXHVWLRQQDLUHV��DQG�WDVNV�ZHUH�DGPLQLVWHUHG�LQ�)UHQFK��
,QGLYLGXDOV� IURP� HDFK�EORFN�ZHUH� UDQGRPO\� DVVLJQHG�
WR�WKH�LQWHUYHQWLRQ��)URP�WKH�LQLWLDO��������SDUWLFLSDQWV�
UHPDLQHG�HQJDJHG�LQ�WKH�LQWHUYHQWLRQ�SURWRFRO�IRU�WKH�
HLJKW�ZHHNV��DOO�DWWHQGLQJ�PRUH�WKDQ�ILYH�LQWHUYHQWLRQ�
VHVVLRQV�� DQG�ZHUH� LQFOXGHG� LQ� WKH� DQDO\VHV�� LQ� D� ³DV�
WUHDWHG´� SURWRFRO� �$UPLMR-2OLYR�� :DUUHQ�� 	� 0DJHH��
�������7KHUHIRUH��GDWD�ZDV�FROOHFWHG�LQ����DQG����SDU�
WLFLSDQWV�IRU�WKH�0%,�DQG�3%,�FRQGLWLRQV��UHVSHFWLYHO\� 

0RVW� H[FOXVLRQ� FULWHULD� DWWHPSWHG� WR� FLUFXPVFULEH�
WKH�HWLRORJ\�RI�LPSDLUHG�FRJQLWLRQ�WR�D0&,�SDWKRSK\-
VLRORJ\�� ([FOXVLRQ� FULWHULD� DW� VFUHHQLQJ�ZHUH�� KLVWRU\�
RI� QHXURORJLFDO� GLVHDVH�� WUDXPDWLF� EUDLQ� LQMXU\�� LQWUD�
FUDQLDO� VXUJHU\�� RU� VWURNH�� FXUUHQW� SV\FKLDWULF� LOOQHVV�
DFFRUGLQJ�WR�WKH�'LDJQRVWLF�DQG�6WDWLVWLFDO�0DQXDO�RI�
0HQWDO�'LVRUGHUV��'60–���$PHULFDQ�3V\FKLDWULF�$V�
VRFLDWLRQ�� ������ FULWHULD�� VXEVWDQFH� DEXVH� LQ� WKH� ODVW�
WZHOYH�PRQWKV��JHQHUDO�DQHVWKHVLD�RU�RQFRORJLF� WUHDW�
PHQW� LQ� WKH� SDVW� VL[� PRQWKV�� XQFRUUHFWHG� YLVLRQ� RU�
KHDULQJ� LPSDLUPHQWV�� XQWUHDWHG� RU� XQVWDEOH�PHWDEROLF�
FRQGLWLRQ� �H�J���7\SH ��GLDEHWHV��K\SRWK\URLGLVP��� UH�
FHQW� WUHDWPHQW� WKDW� PD\� LPSDFW� FRJQLWLRQ�� UHFHQW� RU�
VXVWDLQHG�PHGLWDWLYH� H[SHULHQFH�� DQG�DQWLFLSDWHG�XQD�
YDLODELOLW\�WR�DWWHQG�RQH�RU�PRUH�RI�WKH�ILUVW�IRXU�LQWHU�
YHQWLRQ�VHVVLRQV�� 

3DUWLFLSDQWV�ZLWK� D0&,�PHW� WKH� IROORZLQJ�GLDJQR�
VLV�FULWHULD�����FRPSODLQW�DERXW�FRJQLWLYH�FKDQJHV�H[�
SUHVVHG�E\�WKH�SDWLHQW��D�UHODWLYH��RU�D�FOLQLFLDQ�����RE�
MHFWLYH�LPSDLUPHQW�LQ�RQH�RU�PRUH�FRJQLWLYH�GRPDLQV��
LQFOXGLQJ� DW� OHDVW� HSLVRGLF� PHPRU\�� ZLWK� D� SHUIRU�
PDQFH� XQGHU� ���� VWDQGDUG� GHYLDWLRQ� EDVHG� RQ� ORFDO�
QRUPV� �'LRQ�HW� DO��� ������� ���SUHVHUYHG�RYHUDOO� IXQF�
WLRQDO� DXWRQRP\�� DQG���� DEVHQFH�RI�GHPHQWLD� �$OEHUW�
HW� DO��� ������ 3HWHUVHQ�� ������� 7KH� SURMHFW� ZDV� UH�
YLHZHG�DQG�DSSURYHG�E\�WKH�(WKLFV�5HVHDUFK�%RDUG�RI�
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WKH� ,QVWLWXW�XQLYHUVLWDLUH� HQ� VDQWp�PHQWDOH�GH�4XpEHF�
�,8604������� 

0DWHULDOV 

&OLQLFDO�DQG�QHXURSV\FKRORJLFDO�EDWWHU\��$�FRP�
SOHWH� FOLQLFDO�DQG�QHXURSV\FKRORJLFDO�EDWWHU\�ZDV� DG�
PLQLVWHUHG�WR�SDUWLFLSDQWV�WR�YHULI\�LQFOXVLRQ�H[FOXVLRQ�
FULWHULD�� 7KH� SUHVHQFH� RI� DQ� REMHFWLYH� FRJQLWLYH� LP�
SDLUPHQW� ZDV� GHWHUPLQHG� EDVHG� RQ� QRUPDWLYH� GDWD��
*HQHUDO� FRJQLWLYH� IXQFWLRQLQJ� DQG� FRJQLWLYH� FRP�
SODLQWV�ZHUH�HYDOXDWHG�XVLQJ� WKH�0R&$��/DURXFKH�HW�
DO��� ������1DVUHGGLQH� HW� DO��� ������ DQG� WKH�4XHVWLRQ�
QDLUH� GH�3ODLQWH�&RJQLWLYH� �7KRPDV-$QWpULRQ��5LEDV��
+RQRUp-0DVVRQ�� 0LOOLRQ�� 	� /DXUHQW�� ������� UHVSHF�
WLYHO\��9HUEDO�HSLVRGLF�PHPRU\�ZDV�DVVHVVHG�ZLWK�WKH�
7HVW�GH�5DSSHO�/LEUH�5DSSHO�,QGLFp�j����LWHPV��5/�5,
-���� 9DQ� GHU� /LQGHQ�� ������ DQG� VHPDQWLF� PHPRU\��
ZLWK� WKH� 3\UDPLGV� DQG� 3DOP� 7UHHV� 7HVW� �+RZDUG� 	�
3DWWHUVRQ�� ������� IRU� ZKLFK� 'LRQ� HW� DO�¶V� ������� DQG�
&DOODKDQ� HW� DO�¶V� ������� QRUPDWLYH� GDWD� ZHUH� XVHG��
UHVSHFWLYHO\��7KH�5H\-2VWHUULHWK�&RPSOH[�)LJXUH�7HVW�
�2VWHUULHWK��������5H\���������D�WDVN�UHTXLULQJ�SDUWLFL�
SDQWV� WR� FRS\� D� FRPSOH[� ILJXUH�� WDUJHWHG� ERWK� YLVXR-
FRQVWUXFWLYH� DELOLWLHV�� DQG� YLVXDO� HSLVRGLF� PHPRU\�
ZLWK� SDUWLFLSDQWV� UHTXLUHG� WR� UHFDOO� WKH� ILJXUH� DIWHU�
WKUHH�PLQXWHV�� QRUPDOLW\�DEQRUPDOLW\� EHLQJ� EDVHG� RQ�
7UHPEOD\� HW� DO�� �������� 9LVXR-SHUFHSWLRQ� ZDV� PHD-
VXUHG�ZLWK�WKH�6L]H-0DWFK�WDVN�IURP�WKH�%LUPLQJKDP�
2EMHFW� 5HFRJQLWLRQ� %DWWHU\� �5LGGRFK�	�+XPSKUH\V��
������ DQG� SURFHVVLQJ� VSHHG��ZLWK� WKH�&RGLQJ� VXEWHVW�
IURP� WKH�:$,6-,,,� �:HFKVOHU�� ������� /DQJXDJH� ZDV�
WHVWHG� E\� WKH� ��-LWHP� %RVWRQ� 1DPLQJ� 7HVW� �&DOHUR��
$UQHGR��1DYDUUR��5XL]-3HGURVD��	�&DUQHUR��������DQG�
WKH�3KRQHPLF��7-1-3��DQG�6HPDQWLF��DQLPDOV��)OXHQ�
F\�7HVWV� �&RQVRUWLXP�GHV�8QLYHUVLWpV� GH�0RQWUpDO� HW�
GH�0F*LOO�� ������� WKH� ODWWHU�QRUPDOL]HG�E\�6W-+LODLUH�
HW�DO����������([HFXWLYH�IXQFWLRQLQJ�ZDV�LQIHUUHG�IURP�
WKH�'-.()6�YHUVLRQ�RI� WKH�6WURRS� �'HOLV��.DSODQ��	�
.UDPHU��������� 

)UHH�UHFDOO�LQ�HSLVRGLF�PHPRU\�WDVN��7R�PHDVXUH�
SDUWLFLSDQWV¶� REMHFWLYH� PHPRU\� SHUIRUPDQFH�� PDQ\�
RXWFRPHV� ZHUH� GHULYHG� IURP� D� YHUEDO� HSLVRGLF�
PHPRU\� WDVN� DGDSWHG� IURP�0RXOLQ�� -DPHV�� )UHHPDQ��
DQG� -RQHV� ��������7KUHH� ���ZRUGV� OLVWV�� VHPDQWLFDOO\�
HTXLYDOHQW��ZHUH� GHYHORSHG� WR� EH� SUHVHQWHG� LQ� D� UDQ�
GRP�RUGHU�WR�SDUWLFLSDQWV��7KH�ZRUGV�DFURVV�WKH�WKUHH�
OLVWV�ZHUH�HTXLYDOHQW�LQ�WHUPV�RI�VXEMHFWLYH�IUHTXHQF\��
OHQJWK�� DQG� LPDJHU\� OHYHO�� EDVHG� RQ� SV\FKROLQJXLVWLF�
QRUPV� �'HVURFKHUV�� ������� (YHU\�ZRUG�ZDV�PDGH� RI�
WZR� V\OODEOHV� DQG� KDG� KLJK� VXEMHFWLYH� IUHTXHQF\� DQG�
LPDJHU\� OHYHO�� 7KH� WHVW� ZDV� DGPLQLVWHUHG� XVLQJ� (-
3ULPH����� �3V\FKRORJ\�6RIWZDUH�7RROV�� DQG� IRU� HDFK�
LPPHGLDWH�UHFDOO�WULDO��WKH�ZRUGV�ZHUH�SUHVHQWHG�IRU���
VHFRQGV� RQ� WKH� FRPSXWHU� VFUHHQ�� ZLWK� D� ���� VHFRQG�
LQWHU-VWLPXOL� LQWHUYDO�� 3DUWLFLSDQWV�ZHUH� DVNHG� WR� UHDG�
WKH�ZRUGV�SUHVHQWHG�RQ�WKH�VFUHHQ�DQG�WR�PHPRUL]H�DV�

PDQ\� ZRUGV� DV� SRVVLEOH�� %HIRUH� UHFDOOLQJ� WKH� ZRUGV�
GXULQJ� WKH� LPPHGLDWH� UHFDOO� WULDOV�� SDUWLFLSDQWV� SUR�
FHHGHG� WR� D� FRXQWGRZQ� IURP� ���� IRU� ��� VHFRQGV� WR�
LPSHGH�UHFDOO�IURP�ZRUNLQJ�PHPRU\��3DUWLFLSDQWV�XQ�
GHUWRRN� WKUHH� LPPHGLDWH� UHFDOO� WULDOV�� IROORZHG� E\� DQ�
XQDQQRXQFHG�GHOD\HG�UHFDOO�WULDO����PLQXWHV�ODWHU��$I�
WHU�WKH�GHOD\HG�UHFDOO�WULDO��D�UHFRJQLWLRQ�WDVN��\HV�QR��
ZDV�FRPSOHWHG�E\� WKH�SDUWLFLSDQWV��)RU�UHFRJQLWLRQ��D�
WRWDO� RI� ���ZRUGV�ZHUH� SUHVHQWHG� WR� WKH� SDUWLFLSDQWV��
LQFOXGLQJ�WKH����WDUJHW�ZRUGV�IURP�WKH�OLVW�����VHPDQ�
WLFDOO\-UHODWHG� GLVWUDFWRUV�� DQG� ��� QRQ-VHPDQWLFDOO\-
UHODWHG�GLVWUDFWRUV��$OO�WKH�GLVWUDFWRUV�ZHUH�FRPSDUDEOH�
WR� WDUJHW�ZRUGV� IRU� VXEMHFWLYH� IUHTXHQF\�� OHQJWK�� DQG�
LPDJHU\� OHYHO�� ,Q� DGGLWLRQ� WR� WRWDO� QXPEHU� RI� ZRUGV�
UHFDOOHG�IURP�D�OLVW�LQ�IUHH�DQG�GHOD\HG�UHFDOO��WKLV�WDVN�
HYDOXDWHG� HQFRGLQJ� LQ� PRUH� GHWDLOV�� ,W� GLG� VR� E\�
SURYLGLQJ�LQVLJKW�RI�LQWHU-WULDO�JDLQV�DQG�ORVVHV��DORQJ�
ZLWK� DQ� LQGLFDWRU� RI� FRQVROLGDWLRQ� LQ� ORQJ-WHUP�
PHPRU\�� 7KH� PHWKRG� WR� PHDVXUH� JDLQV� DQG� ORVVHV�
IURP�RQH�WULDO�WR�WKH�QH[W�ZDV�XVHG�IRU�WKH�VHFRQG�DQG�
WKLUG�LPPHGLDWH�UHFDOO�WULDO��*DLQV�ZHUH�UHSUHVHQWHG�E\�
WKH�SURSRUWLRQ�RI�LWHPV�QHZO\�UHFDOOHG�DW�WKH�WULDO�Q�����
DPRQJ�WKH�LWHPV�WKDW�ZHUH�QRW�UHPHPEHUHG�LQ�WKH�WULDO�
Q��/RVVHV�DFFHVV�ZDV�UHSUHVHQWHG�E\�WKH�SURSRUWLRQ�RI�
LWHPV� QRW� UHFDOOHG� DW� WKH� WULDO�Q����� DPRQJ� WKH� LWHPV�
WKDW�KDG�EHHQ�UHFDOOHG�LQ�WULDO�Q��*DLQV�DQG�ORVVHV�SUH�
VHQWHG� LQ� WKH� UHVXOWV� VHFWLRQ� ZHUH� DYHUDJHG� IURP� WKH�
VHFRQG�DQG� WKLUG� WULDO��&RQVROLGDWLRQ�ZDV� UHSUHVHQWHG�
E\� WKH� SURSRUWLRQ� RI� LWHPV� UHFDOOHG� DW� GHOD\HG� UHFDOO�
WKDW�KDG�DOVR�EHHQ�UHFDOOHG�DW� WKH� WKLUG� LPPHGLDWH� UH�
FDOO� WULDO�� ,PPHGLDWH� UHFDOO� VFRUHV� UDQJHG� EHWZHHQ� ��
DQG� ��� ZRUGV�� DQG� GHOD\HG� UHFDOO� DQG� UHFRJQLWLRQ�
VFRUHV�UDQJHG�EHWZHHQ���DQG����ZRUGV��3URSRUWLRQV�RI�
JDLQV��ORVVHV��DQG�FRQVROLGDWLRQ�UDQJHG�EHWZHHQ���DQG�
�� 

6XVWDLQHG� $WWHQWLRQ� WR� 5HVSRQVH� 7DVN�� 7KH�
6$57� �6PDOOZRRG� HW� DO��� ������ LV� D� *R�1R-JR� WDVN�
WKDW� PHDVXUHV� RQH¶V� FDSDFLW\� WR� UHPDLQ� YLJLODQW� DQG�
IRFXVHG�RQ�D�WDVN��7KH�6$57�KDV�EHHQ�PRVWO\�XVHG�DV�
D�PHDVXUH�RI� IRFXVHG�DWWHQWLRQ��E\�RSSRVLWLRQ� WR�PR�
PHQWV�RI�0:�ZKHQ�RQH¶V�DWWHQWLRQ�LV�OHVV�VKDUS��7KH�
SDUDPHWHUV� RI� WKH� WDVN� XVHG� LQ� WKLV� VWXG\� ZHUH� WKH�
VDPH�DV� WKRVH� LQ�6PDOOZRRG¶V� VWXG\� ��������7KH� WHVW�
ZDV� DGPLQLVWHUHG� XVLQJ� (-3ULPH� ���� RQ� D� SRUWDEOH�
FRPSXWHU�� 'XULQJ� WKH� WDVN�� VWLPXOL� �GLJLWV� EHWZHHQ� ��
DQG����ZHUH�SUHVHQWHG� LQ� WKH�PLGGOH�RI� WKH� FRPSXWHU�
VFUHHQ��3DUWLFLSDQWV�ZHUH� DVNHG� WR�SUHVV�RQ� WKH� VSDFH�
EDU� HYHU\� WLPH�D�QRQ-WDUJHW�GLJLW� LV� SUHVHQWHG�� DQG� WR�
UHIUDLQ�IURP�SUHVVLQJ�ZKHQ� WKH� WDUJHW�GLJLW� ����LV�SUH�
VHQWHG�� 7KH� WDVN� FRPSULVHG� ���� QRQ-WDUJHW� WULDOV� DQG�
��� WDUJHW� WULDOV�� DOZD\V� SUHVHQWHG� LQ� WKH� VDPH� RUGHU��
ZKLFK�ZDV�GHWHUPLQHG�UDQGRPO\�LQ�WKH�ILUVW�SODFH��3DU�
WLFLSDQWV� ZHUH� LQVWUXFWHG� WR� FRPSOHWH� HYHU\� WULDO� DV�
TXLFNO\� DV� WKH\� FRXOG�� ZKLOH� FRPPLWWLQJ� WKH� IHZHU�
HUURUV�WKH\�FRXOG��:LWK�UHJDUGV�IRU�+DVHQNDPS�HW�DO�¶V�
�������PRGHO��WKH�6$57�PHDVXUHV�WKH�FDSDFLW\�WR�UH�
PDLQ� IRFXVHG�RQ�D�PRQRWRQRXV� WDVN�DQG�VXFFHVVIXOO\�
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ZLWKKROG� D� KDELWXDO� UHVSRQVH� RQ� WDUJHW� WULDOV�� ,W� DOVR�
VLJQDOV�WKH�SURSHQVLW\�WR�OHW�WKH�PLQG�ZDQGHU�DIWHU�DQ�
HUURU��UHVXOWLQJ�LQ�SRVW-HUURU�VORZLQJ�RI�UHVSRQVH�WLPH�
�57��� 7KH� WZR� HIILFDF\� PHDVXUHV� XVHG� LQ� WKLV� VWXG\�
ZHUH� WKH� DPRXQW� RI� FRPPLVVLRQ� HUURUV� �SUHVVLQJ� WKH�
VSDFH�EDU�RQ�D�WDUJHW�WULDO��DQG�WKH�57�RI�WKH�WULDO�DIWHU�
DQ� HUURU� �-DFNVRQ�	�%DORWD�� ������ 6PDOOZRRG� HW� DO���
�������$� JUHDWHU� QXPEHU� RI� HUURUV� LV� DVVRFLDWHG�ZLWK�
WKH�SUHVHQFH�RI�PRUH�WKRXJKWV�QRW�UHODWHG�WR�WKH�WDVN��
RU�PRUH�0:��6PDOOZRRG�HW�DO����������$�JUHDWHU�57�
DIWHU�DQ�HUURU��RU�³SRVW-HUURU�VORZLQJ´��ZDV�DVVRFLDWHG�
WR� D� JUHDWHU� SURSHQVLW\� WR� UXPLQDWH� RQ� WKH� HUURUV�� UH�
GXFLQJ� WKH�HIILFDF\� LQ�SHUIRUPLQJ� WKH� WDVN�DIWHUZDUGV�
�-DFNVRQ�	�%DORWD�������� 

$WWHQWLRQ� 1HWZRUNV� 7DVN�� 7KH� $17�� RULJLQDOO\�
GHYHORSHG�E\�)DQ�HW�DO����������PHDVXUHV�WKH�HIILFDF\�
RI� WKUHH� GLIIHUHQW� QHWZRUNV� RI� DWWHQWLRQ�� 7KH� WDVN�
PHDVXUHV� WKH� FDSDFLW\� WR� GHWHFW� VDOLHQW� LQIRUPDWLRQ�
�DOHUWLQJ�QHWZRUN��� WR�GLUHFW� WKH� DWWHQWLRQ�GHOLEHUDWHO\�
�RULHQWLQJ�QHWZRUN���DQG�WR�UHVROYH�FRQIOLFWV�DQG�LQKLE�
LW� XQZDQWHG� DXWRPDWLF� UHVSRQVHV� �FRQIOLFW�PRQLWRULQJ�
QHWZRUN���7KH� WDVN�ZDV�SUHVHQWHG�RQ�D�SRUWDEOH�FRP�
SXWHU�ZLWK�(-3ULPH� ����� 7KH� SDUDPHWHUV� XVHG� IRU� WKH�
WDVN�ZHUH�WKH�VDPH�DV�WKH�RQHV�XVHG�E\�9DQ�'DP�HW�DO��
�������LQ�WKHLU�VWXG\�ZLWK�ROGHU�DGXOWV�ZLWK�D0&,��)RU�
HYHU\� WULDO�� D� URZ� RI� ILYH� DUURZV� ZDV� SUHVHQWHG� DQG�
SDUWLFLSDQWV� ZHUH� DVNHG� WR� GHWHUPLQH� WRZDUGV� ZKLFK�
GLUHFWLRQ� WKH� FHQWHU� DUURZ� �WDUJHW�� SRLQWHG�� HLWKHU� OHIW�
RU� ULJKW��3DUWLFLSDQWV� UHFHLYHG� WKH� LQVWUXFWLRQ� WR�SUHVV�
WKH�)�NH\�ZLWK�WKH�OHIW�KDQG�LI�WKH�FHQWHU�DUURZ�SRLQWHG�
WR�WKH�OHIW��DQG�WKH�-�NH\�ZLWK�WKH�ULJKW�KDQG�LI�WKH�FHQ�
WHU� DUURZ� SRLQWHG� WR� WKH� ULJKW�� $� IL[DWLRQ� FURVV� ZDV�
SUHVHQWHG�LQ�WKH�FHQWHU�RI�WKH�VFUHHQ�IRU�WKH�ZKROH�GX�
UDWLRQ�RI�WKH�WDVN��DQG�SDUWLFLSDQWV�ZHUH�DVNHG�WR�NHHS�
WKHLU�H\HV�RQ�LW��7KH�VWLPXOL�ZHUH�SUHVHQWHG�HLWKHU�RYHU�
RU�XQGHU�WKH�IL[DWLRQ�FURVV��LQ�ER[HV�WKDW�ZHUH�DOZD\V�
SUHVHQW�� EXW�ZHUH� HPSW\� EHWZHHQ� WKH� WULDOV��7KH� IRXU�
RWKHU�DUURZV��WZR�RQ�HDFK�VLGH�RI�WKH�WDUJHW��ZHUH�RUL�
HQWHG�LQ�WKH�VDPH�GLUHFWLRQ�DV�WKH�FHQWHU�DUURZ�LQ�FRQ�
JUXHQW�WULDOV�DQG�LQ�WKH�RSSRVLWH�GLUHFWLRQ�LQ�LQFRQJUX�
HQW�WULDOV��(DFK�WULDO�ZDV�SUHFHGHG�E\�RQH�RI�WKH�WKUHH�
FXH�FRQGLWLRQV�����QR�FXH�����GRXEOH�FXH��DQG����VSDWLDO�
FXH�� &XHV� FRQVLVWHG� LQ� D� IODVK� RI� WKH� UHOHYDQW� ER[�
��� PLOOLVHFRQGV� EHIRUH� WKH� VWLPXOXV� SUHVHQWDWLRQ��
GHSHQGLQJ�RQ�WKH�FXH�FRQGLWLRQ��7KH�QR�FXH�WULDOV�GLG�
QRW�SURYLGH�DQ\�WHPSRUDO�RU�VSDWLDO�LQIRUPDWLRQ��,Q�WKH�
GRXEOH� FXH� WULDOV�� ERWK� ER[HV� IODVKHG��SURYLGLQJ� WHP�
SRUDO� LQIRUPDWLRQ�RQO\�� DQG� LQ� VSDWLDO� FXH� WULDOV�� RQO\�
WKH� ER[� ZKHUH� WKH� VWLPXOL� ZHUH� WR� EH� SUHVHQWHG�
IODVKHG�� SURYLGLQJ� ERWK� WHPSRUDO� DQG� VSDWLDO� LQIRU�
PDWLRQ�� 

:KHQ� SXW� LQ� UHODWLRQ� WR� +DVHPNDPS¶V� HW� DO�¶V�
�������PRGHO�RI� DWWHQWLRQ�QHWZRUN� WUDLQLQJ�� WKH�$17�
LQYHVWLJDWHG� WKH� HIIHFWV� RI� D� 0%,� RQ� ERWK� $:$5(�
DQG�6+,)7�SKDVHV��,W�WHVWHG�WKH�FDSDFLW\�WR�GHWHFW�VDOL�
HQW� LQIRUPDWLRQ� E\� PHDVXULQJ� SHUIRUPDQFH� EHQHILWV�

GULYHQ� E\� DFFHVV� WR� WHPSRUDO� FXHV� �DOHUWLQJ� QHWZRUN��
$:$5(���7KH�$17�DOVR�LQIRUPHG�RQ�6+,)7��)LUVW��LW�
PHDVXUHG� RQH¶V� FDSDFLW\� WR� UHVROYH� FRQIOLFWV� DULVLQJ�
IURP�WKH�SUHVHQWDWLRQ�RI�DPELJXRXV�VWLPXOL�DQG�WR�LQ�
KLELW� XQZDQWHG� DXWRPDWLF� UHVSRQVHV� QRUPDOO\� GULYHQ�
E\� WKH� DPELJXLW\� �FRQIOLFW�PRQLWRULQJ� QHWZRUN��� WKXV�
EHDULQJ� FRPPRQDOLWLHV� ZLWK� WKH� LQKLELWLRQ� RI� 0:�
RQFH�GHWHFWHG��6HFRQG�� LW� DVVHVVHG� WKH� FDSDFLW\� WR�GL�
UHFW�WKH�DWWHQWLRQ��GHOLEHUDWHO\�EDVHG�RQ�LQFUHDVHG�SHU�
IRUPDQFH� RQ� WULDOV� ZLWK� VSDWLDO� FXHV� �RULHQWLQJ� QHW�
ZRUN��� 

$OHUWLQJ� QHWZRUN� VFRUHV� ZHUH� FDOFXODWHG� E\� VXE�
WUDFWLQJ� WKH� DYHUDJH�57�RI� WULDOV�ZLWK� GRXEOH� FXHV� WR�
WKH� DYHUDJH� 57� RI� WULDOV� ZLWKRXW� FXH�� 2ULHQWLQJ� QHW�
ZRUN� VFRUHV�ZHUH� FDOFXODWHG� E\� VXEWUDFWLQJ� WKH� DYHU�
DJH�57�RI�WULDOV�ZLWK�VSDWLDO�FXHV�WR�WKH�DYHUDJH�57�RI�
WULDOV� ZLWK� GRXEOH� FXHV�� %RWK� VFRUHV� ZHUH� FDOFXODWHG�
ZLWKRXW� FRQVLGHUDWLRQ� IRU� WKH� FRQJUXHQF\� RI� WKH� DU�
URZV¶� GLUHFWLRQV�� 7KH� FRQIOLFW� PRQLWRULQJ� QHWZRUN�
VFRUHV�ZHUH�FDOFXODWHG�E\�VXEWUDFWLQJ� WKH�DYHUDJH�57�
IRU�FRQJUXHQW�WULDOV�IURP�WKH�DYHUDJH�57�IRU�LQFRQJUX�
HQW� WULDOV��ZLWKRXW� FRQVLGHUDWLRQ� IRU� FXH� FRQGLWLRQ��$�
KLJKHU� YDOXH� RQ� WKH� DOHUWLQJ� DQG� RULHQWLQJ� QHWZRUNV�
LQGLFDWHG�D�EHWWHU�HIILFDF\�RI�WKH�QHWZRUN��ZKLOH�D�ORZ�
HU� YDOXH� LQGLFDWHG� D� EHWWHU� HIILFDF\� RQ� WKH� FRQIOLFW�
PRQLWRULQJ� QHWZRUN�� RU� UHGXFHG� LQWHUIHUHQFH� RI� WKH�
VLGH�DUURZV� 

6HOI-UHSRUWHG� PHPRU\� DQG� DWWHQWLRQ�� 7KH� SHU�
FHSWLRQ� RI� PHPRU\� DQG� DWWHQWLRQ� GLIILFXOWLHV� ZDV�
PHDVXUHG� XVLQJ� WKH� )UHQFK� YHUVLRQ� RI� WKH� &RJQLWLYH�
'LIILFXOWLHV� 6FDOH� �0F1DLU� 	�.DKQ�� ������� 7KLV� ��-
LWHP�TXHVWLRQQDLUH�ZDV�GHYHORSHG�WR�PHDVXUH�WKH�OHYHO�
RI� VHOI-UHSRUWHG� FRJQLWLYH� GLIILFXOWLHV� LQ� ROGHU� DGXOWV��
&RJQLWLYH� GRPDLQV� FRYHUHG� E\� WKH� WRRO� DUH�PHPRU\��
DWWHQWLRQ�� FRQFHQWUDWLRQ�� ODQJXDJH�� SUD[LV�� NQRZOHGJH�
DERXW�RWKHUV��DQG�WLPH�RULHQWDWLRQ��,Q�WKLV�VWXG\��HOHY�
HQ�LWHPV�UHODWHG�WR�PHPRU\��LWHPV������������������������
����������������DQG�QLQH�LWHPV�UHODWHG�WR�DWWHQWLRQ�DQG�
FRQFHQWUDWLRQ� �LWHPV�� ��� ���� ���� ���� ���� ���� ���� ����
ZHUH� XVHG�� FRQVWLWXWLQJ� WZR� GLIIHUHQW� KRPHPDGH�
VFRUHV� 

6HPL-VWUXFWXUHG�LQWHUYLHZV��6HPL-VWUXFWXUHG�LQGL�
YLGXDO� LQWHUYLHZV� ZHUH� FRQGXFWHG� E\� UHVHDUFK� DVVLV�
WDQWV� ZLWK� HYHU\� SDUWLFLSDQW� WR� GHWHUPLQH� ZKHWKHU� RU�
QRW� WKH\� SHUFHLYHG� DQ� LPSDFW� RI� WKH� LQWHUYHQWLRQ� RQ�
GLIIHUHQW�DVSHFWV��7KHPHV�FRYHUHG�ZHUH�JHQHUDO�DSSUH�
FLDWLRQ�RI�WKH�LQWHUYHQWLRQ��SHUFHLYHG�HIIHFWV�RQ�PRRG��
VWUHVV�OHYHOV��DQG�DQ[LHW\��DORQJ�ZLWK�SHUFHLYHG�FKDQJ�
HV�LQ�DWWHQWLRQ�DQG�PHPRU\��)RU�HYHU\�HIILFDF\�WKHPH��
SDUWLFLSDQWV� ZHUH� HQFRXUDJHG� WR� LQGLFDWH� ZKHWKHU� RU�
QRW�WKH\�SHUFHLYHG�D�FKDQJH��SRVLWLYH�RU�QHJDWLYH��DQG�
WR�HODERUDWH�RQ�ZKDW�WKH\�REVHUYHG�E\�JLYLQJ�FRQFUHWH�
H[DPSOHV� 
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,QWHUYHQWLRQV 

3DUWLFLSDQWV�ZHUH� DGPLQLVWHUHG� RQH� RI� WKH� WZR� LQ�
WHUYHQWLRQ� SURJUDPV�� %RWK� SURJUDPV� FRPSULVHG� HLJKW�
VHVVLRQV�RI�WZR�DQG�D�KDOI�KRXUV��ZKLFK�ZHUH�DGPLQLV�
WHUHG�WR�JURXSV�RI�WHQ�WR�WZHOYH�SDUWLFLSDQWV��%RWK�LQ�
WHUYHQWLRQV� ZHUH� EXLOW� ZLWK� VLPLODU� VWUXFWXUHV�� LQFOX-
GLQJ� VHJPHQWV� RQ� HGXFDWLRQ� DERXW� ZHHNO\� WKHPHV��
VHJPHQWV�ZKHUH�SDUWLFLSDQWV�FRPSOHWHG�FRQFUHWH�H[HU�
FLVHV��DQG�VHJPHQWV�DOORFDWHG�WR�JURXS�GLVFXVVLRQV�� 

0LQGIXOQHVV-%DVHG� ,QWHUYHQWLRQ�� 7KH� 0%,� ZDV�
EDVHG� RQ� .DEDW-=LQQ¶V� ������� 0LQGIXOQHVV-%DVHG�
6WUHVV�5HGXFWLRQ�DQG�6HJDO��:LOOLDPV��DQG�7HDVGDOH¶V�
�������0LQGIXOQHVV-%DVHG�&RJQLWLYH�7KHUDS\�� ,W� DOVR�
LQFRUSRUDWHG� WRROV� DQG� H[HUFLVHV� IURP� RWKHU� VRXUFHV�
�%DUWOH\�� ������ &DUOVRQ� 	� 6SHFD�� ������ )RXUQLHU��
������0RQHVWqV�	�9LOODWWH�� �������2Q� WRS�RI� DFFRP�
PRGDWLRQ�DOUHDG\�UHSRUWHG�LQ�PLQGIXOQHVV�VWXGLHV�ZLWK�
ROGHU� DGXOWV�� VXFK� DV� VKRUWHU� PHGLWDWLRQ� GXUDWLRQ�� QR�
IXOO-GD\�UHWUHDW��DQG�VKRUWHU�KRPH�SUDFWLFHV��*HLJHU�HW�
DO����������WKH�DXWKRUV�SURFHHGHG�WR�PLQRU�DGDSWDWLRQV�
RI�WKH�SURJUDP�WR�PHHW�WKH�VSHFLILFLWLHV�RI�D0&,��H�J����
XVLQJ�FRQFUHWH�H[DPSOHV�WKDW�DUH�UHOHYDQW�WR�WKH�GDLO\�
OLIH� RI� WKH� UHWLUHG� HOGHUO\��� 7KH� HVVHQFH� DQG� JRDOV� RI�
OHDGLQJ�PLQGIXOQHVV� SURJUDPV�ZHUH� UHVSHFWHG�� (YHU\�
VHVVLRQ�FRPSULVHG�D�JXLGHG�PHGLWDWLRQ��JURXS�GLVFXV�
VLRQV� RQ� PHGLWDWLRQ� DQG� KRPH� SUDFWLFHV�� DQG� SV\�
FKRHGXFDWLRQ� DERXW� PLQGIXOQHVV� WKHPHV�� DORQJ� ZLWK�
VWUHVV� PDQDJHPHQW� DQG� REVWDFOHV� �FI�� 7DEOH� �� IRU�
ZHHNO\� WKHPHV���'HWDLOV�RI� WKH�SURJUDP�DUH� FXUUHQWO\�
SXEOLVKHG� LQ� D� FROOHFWLYH� PDQXDO� DERXW� PLQGIXOQHVV�
�/DURXFKH�� &KRXLQDUG��0RULQ-$ODLQ�� +XGRQ��	�*RX�
OHW�������� 

3V\FKRHGXFDWLRQ-%DVHG� ,QWHUYHQWLRQ�� 7KH� 3%,�
�3DUHQW��/DURXFKH��	�+XGRQ��������ZDV�EDVHG�RQ�UH�

FHQW� OLWHUDWXUH� DERXW�DJLQJ�DQG�RQ�D� OD\�ERRN�GLVFXV-
VLQJ�KHDOWK\�DJLQJ��-XKHO���������7KH�3%,�H[FOXGHG�DOO�
IRUPV� RI� PHPRU\� WUDLQLQJ� RU� PLQGIXOQHVV�UHOD[DWLRQ�
SUDFWLFHV�� (YHU\� VHVVLRQ� FRPSULVHG� SV\FKRHGXFDWLRQ�
DERXW� WKH�ZHHNO\� WKHPH� �FI�� 7DEOH� �� IRU� GHWDLOV��� UH�
IOHFWLQJ�DERXW�RQH¶V�VLWXDWLRQ�ZLWK�WKH�KHOS�RI�H[HUFLV�
HV��DQG�JURXS�GLVFXVVLRQV�RQ�WKH�WKHPH��7KH�3%,�ZDV�
FR-IDFLOLWDWHG�E\�D�OLFHQVHG�SV\FKRHGXFDWRU�DVVLVWHG�E\�
WUDLQHG�JUDGXDWH�VWXGHQWV� 

3URFHGXUH 

3DUWLFLSDQWV� ZHUH� UHFUXLWHG� IURP� WKH� FRPPXQLW\�
WKURXJK� QHZVSDSHU� DGYHUWLVLQJ�� ORFDO� SK\VLFLDQV¶� UH�
IHUUDOV��DQG�WKH�ODERUDWRU\¶V�GDWDEDVH��$�UHVHDUFK�SUR�
IHVVLRQDO� LQ� FKDUJH�RI� UHFUXLWPHQW� FRQWDFWHG�SRWHQWLDO�
SDUWLFLSDQWV�WR�HQVXUH�WKH\�GLG�QRW�PHHW�H[FOXVLRQ�FUL�
WHULD�SUHVHQWHG�LQ�WKH�3DUWLFLSDQWV�VHFWLRQ��,I�QR�H[FOX�
VLRQ�FULWHULD�ZHUH�SUHVHQW�DW�WKDW�VWDJH��SRWHQWLDO�SDUWL-
FLSDQWV�ZHUH�LQYLWHG�WR�PHHW�D�WUDLQHG�HYDOXDWRU�DW�WKH�
&(592� %UDLQ� 5HVHDUFK� &HQWUH� WR� SURYLGH� ZULWWHQ�
LQIRUPHG�FRQVHQW�DQG�WR�XQGHUWDNH�WKH�FRPSOHWH�FOLQL�
FDO� DQG� QHXURSV\FKRORJLFDO� DVVHVVPHQW�� 3DUWLFLSDQWV�
PHHWLQJ�WKH�D0&,�FULWHULD�ZHUH�LQYLWHG�WR�MRLQ�WKH�SUR�
MHFW�DQG�VFKHGXOHG�IRU�D�SUH-LQWHUYHQWLRQ�HYDOXDWLRQ�� 

7KH� ��� SDUWLFLSDQWV�� UHFUXLWHG� LQ� WZR� VHSDUDWH� FR�
KRUWV�RI����SDUWLFLSDQWV��FRPSOHWHG�D�EDVHOLQH�HYDOXD�
WLRQ� LQ�ZKLFK� WKH\�XQGHUZHQW� WKH�FRJQLWLYH� WDVNV�DQG�
ILOOHG-XS�WKH�TXHVWLRQQDLUHV��$W�WKH�HQG�RI�WKH�EDVHOLQH�
HYDOXDWLRQ��SDUWLFLSDQWV�ZHUH�JLYHQ�RQH�RXW�RI����QXP�
EHUHG�HQYHORSV�DVVLJQHG�XVLQJ�0LFURVRIW�([FHO��UDQ�
GRP� IXQFWLRQ�� ZLWK� DQ� LQYLWDWLRQ� IRU� RQH� RI� WKH� WZR�
LQWHUYHQWLRQV�� $OVR�� WKH\� SDUWLFLSDWHG� LQ� WKH� VHPL-
VWUXFWXUHG� LQWHUYLHZ� SRVW-LQWHUYHQWLRQ� DERXW� WKH� SV\�
FKRORJLFDO� DQG� FRJQLWLYH� RXWFRPHV� DQG� DERXW� WKHLU�
JHQHUDO�DSSUHFLDWLRQ�RI�WKH�LQWHUYHQWLRQ� 

7DEOH�� 

:HHNO\�,QWHUYHQWLRQ�7KHPHV�IRU�%RWK�,QWHUYHQWLRQ�3URJUDPV 

,QWHUYHQWLRQ 0%, 3%, 

:HHN�� $XWRSLORW�YV��PLQGIXOQHVV 1RUPDO�YV��SDWKRORJLFDO�FRJQLWLYH�DJLQJ 

:HHN�� +DQGOLQJ�REVWDFOHV�DQG�VXSSRUWLQJ�PHGLWDWLRQ�SUDF�
WLFH�HIIRUWV 

'HPHQWLD�FRQWLQXXP�DQG�W\SHV�RI�GHPHQWLD 

:HHN�� 7KH�ZDQGHULQJ�PLQG 0HPRU\�IXQFWLRQ�DQG�RWKHU�FRJQLWLYH�LVVXHV�LQ�D0&, 

:HHN�� $FNQRZOHGJLQJ�VWUHVV�DQG�LWV�LPSDFW�RI�RQH¶V�OLIH�WR�
EHWWHU�PDQDJH�LW 

$'�ULVN�IDFWRUV�DQG�SKDUPDFRORJLFDO�WUHDWPHQWV 

:HHN�� 5HIOHFWLQJ�RQ�KRZ�RQH�FRXOG�OLYH�LQ�LQFUHDVHG�DF�
FHSWDQFH�RI�RQH¶V�VLWXDWLRQ 

0HGLFDO�IROORZ-XSV�DQG�GLVFXVVLRQV�ZLWK�SK\VLFLDQV�
DERXW�FRJQLWLYH�FRQFHUQV 

:HHN�� 7KH�UROH�WKRXJKWV�SOD\�LQ�WKH�PDLQWHQDQFH�RI�GLVWUHVV�
DQG�VWUHVV 

5HODWLRQVKLSV�DQG�GLVFXVVLRQV�DERXW�FRJQLWLYH�GH�
FOLQH�ZLWK�FORVH�UHODWLYHV 

:HHN�� +RZ�WR�WDNH�EHWWHU�FDUH�RI�RQHVHOI (YHU\GD\�OLYLQJ�ZLWK�FRJQLWLYH�GHFOLQH�DQG�FRSLQJ�
ZLWK�GLIILFXOWLHV 

:HHN�� 6XVWDLQLQJ�D�PHGLWDWLRQ�SUDFWLFH�EH\RQG�WKH�SURJUDP :KDW�WR�GR�QH[W�ZLWK�DOO�WKH�QHZ�NQRZOHGJH�DFTXLUHG�
LQ�WKH�SURJUDP 

1RWH��0%,� �0LQGIXOQHVV-%DVHG�,QWHUYHQWLRQ��3%,� �3V\FKRHGXFDWLRQ-%DVHG�,QWHUYHQWLRQ��D0&,� �DPQHVWLF�PLOG�FRJQLWLYH�
LPSDLUPHQW��$'� �$O]KHLPHU¶V�GLVHDVH� 
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6WDWLVWLFDO�$QDO\VHV 

)RU� WKH� WZR�JURXSV�� GHPRJUDSKLF� LQIRUPDWLRQ�DQG�
QHXURSV\FKRORJLFDO� SHUIRUPDQFH� DW� EDVHOLQH� ZHUH�
FRPSDUHG� XVLQJ� &KL-VTXDUH� WHVWV� IRU� IUHTXHQFLHV� RI�
FDWHJRULFDO� GDWD� DQG� 6WXGHQW¶V� W-WHVWV� IRU� FRQWLQXRXV�
GDWD�� 5HSHDWHG� PHDVXUHV� DQDO\VLV� RI� YDULDQFH�
�$129$�� DVVHVVHG� WKH� HIILFDF\� RI� WKH� WZR� LQWHUYHQ�
WLRQ� SURJUDPV�XVLQJ� WLPH�RI�PHDVXUHPHQW�� FRQGLWLRQ��
DQG�FRQGLWLRQ�[�WLPH� LQWHUDFWLRQ�DV�IL[HG�IDFWRUV��7KH�
7RHSOLW]� FRYDULDQFH� VWUXFWXUH� ZDV� XVHG� �:ROILQJHU��
������ WR� DFFRXQW� IRU� WKH� FRYDULDQFH� GLIIHUHQFH� EH�
WZHHQ�FORVH�PHDVXUHPHQW�WLPHV��7��DQG�7���RU�7��DQG�
7���DQG�PRUH�GLVWDQW�RQHV��7��DQG�7��� 

5HJDUGLQJ�SDUWLFLSDQWV¶� UHVSRQVHV� WR� WKH� LQWHUYLHZ�
TXHVWLRQV��UHSRUWLQJ�EHQHILWV�DIWHU�WKH�LQWHUYHQWLRQ�ZDV�
FRGHG� �� DQG� QRW� UHSRUWLQJ� EHQHILWV� ZDV� FRGHG� ��� $�
ELQDU\� UDQNLQJ� RI� LQWHUYLHZ� UHVSRQVHV� ZDV� FKRVHQ��
VLQFH� RQO\� WZR� SDUWLFLSDQWV� UHSRUWHG� PHPRU\� ZRUVH-
QLQJ�DVVRFLDWHG�ZLWK�WKH�SDVVDJH�RI�WLPH�DQG�LQWHUYHQ�
WLRQ� LQHIILFDFLW\��DQG�QRQH� UHSRUWHG�DWWHQWLRQ�ZRUVHQ�
LQJ��&KL-VTXDUH� DQDO\VHV� KHOSHG� WR� GHWHUPLQH� LI� WKHUH�
ZHUH� GLIIHUHQW� IUHTXHQFLHV� RI� SHUFHLYHG� JDLQV� IRU�
PHPRU\�RU�DWWHQWLRQ�EHWZHHQ�FRQGLWLRQV��)RU�DOO�DQD-
O\VHV��WKH�DOSKD�OHYHO�ZDV�VHW�DW����� 

5HVXOWV 

'HPRJUDSKLF��FOLQLFDO��DQG�QHXURSV\FKRORJLFDO�GD�
WD 

7DEOH� �� SUHVHQWV� GHPRJUDSKLF� DQG� FOLQLFDO� GDWD�
DORQJ�ZLWK�=-VFRUHV�RQ�QHXURSV\FKRORJLFDO� WHVWV��3DU�
WLFLSDQWV�ZHUH�DJHG�IURP����WR����\HDUV��KDG�EHWZHHQ�
��DQG����\HDUV�RI�HGXFDWLRQ��DQG�ZHUH�SUHGRPLQDQWO\�
PHQ��3DUWLFLSDQWV�IURP�ERWK�JURXSV�ZHUH�HTXLYDOHQW�LQ�
WHUPV� RI� DJH�� HGXFDWLRQ�� VH[� GLVWULEXWLRQ�� DV� ZHOO� DV�
FOLQLFDO�VFRUHV��DQG�QHXURSV\FKRORJLFDO�=-VFRUHV� 

0DLQ�RXWFRPHV 

/RQJLWXGLQDO� PL[HG�PRGHO� DQDO\VHV� WHVWHG� WKH� HI�
IHFWV�RI�WLPH��FRQGLWLRQ��DQG�WLPH�[�FRQGLWLRQ�LQWHUDF�
WLRQ�RQ�REMHFWLYH�DQG�VXEMHFWLYH�PHDVXUHV�RI�PHPRU\�
DQG� DWWHQWLRQ�� 7DEOH� �� SUHVHQWV� WKH� PRGHO-HVWLPDWHG�
DGMXVWHG� PDUJLQDO� PHDQV� IRU� ERWK� LQWHUYHQWLRQV� DQG�
7DEOH���SUHVHQWV� WKH� WLPH�� FRQGLWLRQ��DQG�FRQGLWLRQ�[�
WLPH� LQWHUDFWLRQ� HIIHFWV� IRU� DOO� YDULDEOHV��)LUVW�� IRU�DW�
WHQWLRQ��WKHUH�ZHUH�WLPH�HIIHFWV�IRU�$17�RULHQWLQJ�QHW�
ZRUN�� $17� FRQIOLFW� PRQLWRULQJ� QHWZRUN�� DQG� VHOI-
UDWHG�DWWHQWLRQ��1R�FRQGLWLRQ�RU�FRQGLWLRQ�[�WLPH�LQWHU�
DFWLRQ�HIIHFWV�ZHUH�IRXQG�IRU�DQ\�RI�WKH�RULHQWLQJ��FRQ�
IOLFW�PRQLWRULQJ��RU� VHOI-UDWHG� DWWHQWLRQ��1R�HIIHFWV�RI�
WLPH�� FRQGLWLRQ�� RU� LQWHUDFWLRQ�ZHUH� IRXQG� IRU� 6$57�
HUURUV�DQG�SRVW-HUURUV��QRU�ZHUH�WKHUH�HIIHFWV�IRU�$17�
HUURUV� DQG� DOHUWLQJ� QHWZRUN�� 5HJDUGLQJ� PHPRU\� RXW�
FRPHV�� WKHUH�ZDV�D�VLJQLILFDQW�WLPH�HIIHFW�RQ�GHOD\HG�
UHFDOO� FRQVROLGDWLRQ�� ZLWK� WKH� QXPEHU� RI� ZRUGV� UH�
FDOOHG�DJDLQ�DW�GHOD\HG�UHFDOO�GHFUHDVLQJ�RYHU�WLPH��EXW�

QR� HIIHFW� RI� FRQGLWLRQ� DQG� QR� LQWHUDFWLRQ��1R� VLJQLIL�
FDQW�WLPH��FRQGLWLRQ��RU�LQWHUDFWLRQ�HIIHFWV�ZHUH�IRXQG�
IRU�LPPHGLDWH�DQG�GHOD\HG�UHFDOO��UHFRJQLWLRQ��DV�ZHOO�
DV�JDLQHG�RU�ORVW�DFFHVV� 

([SORUDWRU\� DQDO\VHV� RI� WKH� VSHFLILFLWLHV� RI� HDFK�
LQWHUYHQWLRQ�ZHUH�FDUULHG�RXW��7DEOH���SUHVHQWV�VLPSOH�
HIIHFWV�$129$V�IRU�ERWK�JURXSV� IRU�YDULDEOHV�VKRZ�
LQJ� D� WLPH� HIIHFW�� WKDW� LV�� FRQVROLGDWLRQ�� VHOI-UDWHG�
PHPRU\��RULHQWLQJ� DQG�FRQIOLFW�PRQLWRULQJ�$17�QHW�
ZRUNV��DQG�VHOI-UDWHG�DWWHQWLRQ��)RU�FRQVROLGDWLRQ�DQG�
VHOI-UDWHG�PHPRU\��WKH�0%,�JURXS�GLG�QRW�VKRZ�D�VLJ�
QLILFDQW� WLPH� VLPSOH� HIIHFW��ZKLOH� WKH� 3%,� JURXS� GLG��
%RWK�LQWHUYHQWLRQV�OHG�WR�D�VLJQLILFDQW�WLPH�VLPSOH�HI�
IHFW�IRU�WKH�RULHQWLQJ�$17�QHWZRUN��DQG�RQO\�WKH�0%,�
GLG�IRU�WKH�FRQIOLFW�PRQLWRULQJ�QHWZRUN��1HLWKHU�LQWHU�
YHQWLRQ� VKRZHG� VLJQLILFDQW� WLPH� VLPSOH� HIIHFWV� IRU�
VHOI-UDWHG�DWWHQWLRQ� 

'XULQJ� WKH� LQWHUYLHZV������RI�0%,�DQG�������RI�
3%,�SDUWLFLSDQWV� UHSRUWHG�EHWWHU�PHPRU\�DIWHU�SDUWLFL�
SDWLQJ� LQ� WKHLU� UHVSHFWLYH� LQWHUYHQWLRQ�� &KL-VTXDUH�
DQDO\VHV� UHYHDOHG� QR� GLVWULEXWLRQ� GLIIHUHQFH� EHWZHHQ�
WKH� WZR�FRQGLWLRQV� �F�� ����1� ����� �������S� � �������
$OVR��GXULQJ� WKH� LQWHUYLHZV�� ����RI�0%,� DQG� ������
RI� 3%,� SDUWLFLSDQWV� PHQWLRQHG� KLJKHU� DWWHQWLRQ� VNLOOV�
DIWHU�WKH�LQWHUYHQWLRQ��&KL-VTXDUH�DQDO\VHV�VKRZHG�WKDW�
VLJQLILFDQWO\� PRUH� SDUWLFLSDQWV� RI� WKH�0%,� FRQGLWLRQ�
DFNQRZOHGJHG�DWWHQWLRQ�JDLQV��F������1� ����� �������S�
 ������� 

'LVFXVVLRQ 

,Q�WKLV�VWXG\��ZH�LQYHVWLJDWHG�WKH�HIILFDF\�RI�D�0%,�
WR�LPSURYH�VXEMHFWLYH�DQG�REMHFWLYH�FRJQLWLYH�IXQFWLRQ�
LQ�ROGHU�DGXOWV�ZLWK�D0&,��FRPSDUHG�WR�D�3%,��:H�GLG�
VR�E\�PHDVXULQJ�DWWHQWLRQ�FRPSRQHQWV�GLUHFWO\�WDUJHW�
HG� E\� PLQGIXOQHVV� PHGLWDWLRQ� �+DVHQNDPS�� ������
+DVHQNDPS� HW� DO��� ������ DQG� E\� GLVVHFWLQJ� PHPRU\�
SURFHVVHV��:H�H[SHFWHG�WR�REVHUYH�D�JUHDWHU�LPSDFW�RI�
D�0%,�WKDQ�WKDW�RI�D�3%,�RQ�DWWHQWLRQ�DQG�PHPRU\��DV�
PHDVXUHG�E\�REMHFWLYH�FRPSXWHUL]HG� WDVNV��VXEMHFWLYH�
TXHVWLRQQDLUHV�� DQG� LQGLYLGXDO� LQWHUYLHZV�� 7KLV� K\�
SRWKHVLV� ZDV� QRW� VXSSRUWHG�� H[FHSW� IRU� LQWHUYLHZ-
UHSRUWHG�FKDQJHV�LQ�DWWHQWLRQ��� 

7KH�0%,� OHG� WR� FRPSDUDEOH� RXWFRPHV� WR� WKH� 3%,�
IRU� DOO� PHPRU\-UHODWHG� YDULDEOHV�� $� GHWHULRUDWLRQ� RI�
FRQVROLGDWLRQ�DQG�D�GHFUHDVH�RI�VHOI-UHSRUWHG�PHPRU\�
LPSDLUPHQWV� IURP� EDVHOLQH� WR� SRVW-LQWHUYHQWLRQ� ZHUH�
WKH�RQO\�VLJQLILFDQW�UHVXOWV��7KH�DEVHQFH�RI�EHQHILWV�RQ�
REMHFWLYH�PHPRU\�DIWHU� D�0%,�FRQFXUV�ZLWK� WKH�RQO\�
VWXG\�LQ�D0&,�WKDW�LQFOXGHG�D�FRQWURO�JURXS��:HOOV�HW�
DO����������7KH�REVHUYHG�VXEMHFWLYH�PHPRU\�LPSURYH�
PHQW�SRVW-LQWHUYHQWLRQ�IRU�ERWK�LQWHUYHQWLRQV��LV�FRKHU�
HQW�ZLWK� ILQGLQJV� IRU� D�0%,� LQ� ROGHU� DGXOWV�ZLWK�$'�
DQG�WKHLU�FDUHJLYHUV��,QQHV�HW�DO����������:LWK�UHJDUGV�
WR�RWKHU�VWXGLHV�VKRZLQJ�PHPRU\�EHQHILWV�DIWHU�D�0%,�
LQ�DGXOWV�DW�ULVN�IRU�$'�RU�ZLWK�$'��WKH\�HLWKHU�XVHG�D�
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7DEOH�� 
0HDQ��6WDQGDUG�'HYLDWLRQ��=-VFRUHV�RU�9DOXHV�IRU�6RFLRGHPRJUDSKLF��&OLQLFDO��DQG�1HXURSV\FKRORJLFDO�9DULDEOHV�IRU�WKH�
7ZR�&RQGLWLRQV�RI�,QWHUYHQWLRQ 

   7DVN  �0%,  �3%, W�YDOXH GI S 

   Q 0HDQ��6'� Q 0HDQ��6'�       
6RFLRGHPRJUDSKLF�FKDUDFWH�
ULVWLFV                 

 �$JH��\HDUV�   �� ���������� �� ���������� -��� �� ���� 

 �(GXFDWLRQ��\HDUV�   �� ���������� �� ���������� ��� �� ���� 

 �6H[����PDOH�   �� ��� �� ��� ��� � ���� 

*HQHUDO�FRJQLWLYH�IXQFWLRQLQJ�
DQG�FRPSODLQW 

                

 �&RPSODLQW������ &&4 �� ��������� �� ��������� -���� �� ���� 

 �*HQHUDO�FRJQLWLRQ������ 0R&$�WHVW �� ���������� �� ���������� ��� �� ���� 

(SLVRGLF�YHUEDO�PHPRU\                 

 �)UHH�UHFDOO�� ��-ZRUG�IUHH�DQG�
FXHG�UHFDOO 

�� -����������� �� -����������� ��� �� ���� 

 �)UHH�UHFDOO�� �� -����������� �� -����������� ��� �� ���� 

 �)UHH�UHFDOO�� �� -����������� �� -����������� -��� �� ���� 

 �'HOD\HG�UHFDOO �� -����������� �� -����������� ��� �� ���� 

(SLVRGLF�YLVXDO�PHPRU\                 

 �9LVXDO�PHPRU\ 5H\�ILJXUH�FRS\�WDVN �� ����������� �� -����������� -���� �� ���� 

6HPDQWLF�PHPRU\                 

 �6HPDQWLF����QRUPDO� 3377 �� ���� � ���� - - - 

9HUEDO�IOXHQF\                 

 �/H[LFDO 7-1-3�IOXHQF\ �� -����������� �� -����������� -��� �� ���� 

 �6HPDQWLF $QLPDO�IOXHQF\ �� -����������� �� -����������� ��� �� ���� 

&RQIURQWDWLRQ�QDPLQJ                 

 �6SRQWDQHRXV ��-LWHP�%RVWRQ�QD�
PLQJ�WHVW 

�� ����������� �� -����������� -��� �� ���� 

 �7RWDO �� ����������� �� -����������� -��� �� ���� 

9LVXDO�IXQFWLRQV                 

 �&RQVWUXFWLRQ 5H\�ILJXUH�FRS\�WDVN �� -����������� �� -����������� -��� �� ���� 

 �3HUFHSWLRQ %25%�FLUFOHV �� -����������� �� -�����������     ���� 

([HFXWLYH�IXQFWLRQV                 

 �,QKLELWLRQ�WLPH 6WURRS�'-.()6 �� -����������� �� -����������� ��� �� ���� 

 �6ZLWFKLQJ�WLPH �� ����������� �� -����������� -��� �� ���� 

 �,QKLELWLRQ�HUURUV �� ����������� �� ����������� -��� �� ���� 

 �6ZLWFKLQJ�HUURUV �� -����������� �� -����������� ��� �� ���� 

3URFHVVLQJ�VSHHG                 

 �6XEVWLWXWLRQ &RGH�:$,6-,,, �� ����������� �� -����������� -���� �� ���� 

1RWH��6WDQGDUGL]HG�]-VFRUHV�DUH�SUHVHQWHG�IRU�YDULDEOHV�ZKHQ�QR�YDOXH�LV�LQGLFDWHG�DW�WKH�HQG�RI�WKH�YDULDEOHV�QDPH��FKL-
VTXDUH�DQDO\VLV��Q� �QXPEHU�RI�REVHUYDWLRQV��0%,� �0LQGIXOQHVV-%DVHG�,QWHUYHQWLRQ��3%,� �3V\FKRHGXFDWLRQ-%DVHG�,QWHU�
YHQWLRQ��GI� �GHJUHHV�RI�IUHHGRP��6'� �VWDQGDUG�GHYLDWLRQ��%25%� �%LUPLQJKDP�2EMHFW�5HFRJQLWLRQ�%DWWHU\��&&4� �&RJ�
QLWLYH�&RPSODLQW�4XHVWLRQQDLUH��'-.()6� �'HOLV-.DSODQ�([HFXWLYH�)XQFWLRQ�6\VWHP��0R&$� �0RQWUHDO�&RJQLWLYH�$VVHVV�
PHQW��3377� �3\UDPLGV�DQG�3DOP�7UHHV�7HVW��:$,6� �:HVFKOHU�$GXOW�,QWHOOLJHQFH�6FDOH� 
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7DEOH�� 

$GMXVWHG�0HDQV�RI�2XWFRPHV�DV�D�)XQFWLRQ�RI�7LPH�RI�0HDVXUHPHQW�DQG�&RQGLWLRQ 

    7LPH�RI�PHDVXUHPHQW 

    3UH��7�� 3RVW��7�� )ROORZ�XS��7�� 

9DULDEOH &RQGLWLRQ 
$GMXVWHG�
PHDQ 

6( 
$GMXVWHG�
PHDQ 

6( 
$GMXVWHG�
PHDQ 

6( 

,PPHGLDWH�UHFDOO������ 0%, ���� ��� ���� ��� ���� ��� 

3%, ���� ��� ���� ��� ���� ��� 

'HOD\HG�UHFDOO������ 0%, ��� ��� ��� ��� ��� ��� 

3%, ��� ��� ��� ��� ��� ��� 

5HFRJQLWLRQ������ 0%, ���� ��� ���� ��� ���� ��� 

3%, ���� ��� ���� ��� ���� ��� 

*DLQHG�DFFHVV 0%, ���� ���� ���� ���� ���� ���� 

3%, ���� ���� ���� ���� ���� ���� 

/RVW�DFFHVV 0%, ���� ���� ���� ���� ���� ���� 

3%, ���� ���� ���� ���� ���� ���� 

&RQVROLGDWLRQ 0%, ���� ���� ���� ���� ���� ���� 

3%, ���� ���� ���� ���� ���� ���� 

6HOI-UDWHG�PHPRU\������ 0%, ���� ��� ���� ��� ���� ��� 

3%, ���� ��� ���� ��� ���� ��� 

6$57�HUURUV 0%, ��� ��� ��� ��� ��� ��� 

3%, ��� ��� ��� ��� ��� ��� 

6$57�SRVW-HUURU�VOR�
ZLQJD 

0%, ����� ���� ����� ���� ����� ���� 

3%, ����� ���� ����� ���� ����� ���� 

$17�HUURUV 0%, ���� ��� ���� ��� ��� ��� 

3%, ��� ��� ��� ��� ��� ��� 

$OHUWLQJ 0%, ���� ��� ���� ��� ���� ��� 

3%, ���� ��� ���� ��� ���� ��� 

2ULHQWLQJ 0%, ���� ���� ���� ���� ����� ���� 

3%, ���� ���� ���� ���� ���� ���� 

&RQIOLFW�PRQLWRULQJ 0%, -����� ���� -����� ���� -����� ���� 

3%, -����� ���� -����� ���� -����� ���� 

6HOI-UDWHG�DWWHQWLRQ������ 0%, ���� ��� ���� ��� ���� ��� 

3%, ���� ��� ���� ��� ���� ��� 

1RWH�� DQ�  � ���� 6(�  � VWDQGDUG� HUURU��0%,�  �0LQGIXOQHVV-%DVHG� ,QWHUYHQWLRQ�� 3%,�  � 3V\FKRHGXFDWLRQ-%DVHG� ,QWHUYHQWLRQ��
6$57� �6XVWDLQHG�$WWHQWLRQ�WR�5HVSRQVH�7DVN��$17� �$WWHQWLRQ�1HWZRUN�7DVN�� 
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VFUHHQLQJ�WHVW� LQVWHDG�RI�D�YDOLGDWHG�PHPRU\�PHDVXUH�
�:RQJ�HW�DO����������RU�UHFUXLWHG�ROGHU�DGXOWV�QRW�FRJ�
QLWLYHO\� LPSDLUHG� �+\HU� HW� DO��� ������ /HQ]H� HW� DO���
������:HWKHUHOO�HW�DO����������6LQFH�ROGHU�DGXOWV�ZLWK�
D0&,� DUH� FRQVLGHUHG� PRUH� DGYDQFHG� LQ� $'-UHODWHG�
QHXURGHJHQHUDWLRQ� WKDQ� WKRVH� ZLWK� VXEMHFWLYH� FRJQL�
WLYH�GHFOLQH�RQO\��0ROLQXHYR�HW�DO���������5HLVEHUJ�	�
*DXWKLHU�� ������� WKH� DEVHQFH� RI� FRJQLWLYH� FKDQJHV� LQ�
D0&,�FRXOG�EH�DWWULEXWHG�WR�WKH�RQJRLQJ�QHXURGHJHQ�
HUDWLRQ��$OWKRXJK�LW�ZDV�QRW�SRVVLEOH�WR�GLVWLQJXLVK�WKH�
HIIHFWV�RI�WKH�LQWHUYHQWLRQV�RYHU�WLPH��HIIHFW�VL]HV�ZHUH�
PRUH�SURQRXQFHG�LQ��EXW�QRW�VSHFLILF�WR��WKH�3%,�FRQ�
GLWLRQ�IRU�FRQVROLGDWLRQ�SHUIRUPDQFH�GHFUHDVH�DQG�LP�
SURYHPHQW� RI� VHOI-UHSRUWHG� PHPRU\� IXQFWLRQ�� 3%,�
JDLQV�RQ�VHOI-UHSRUWHG�PHPRU\�FRXOG�EH�DWWULEXWHG�WR�D�
JUHDWHU�VHQVH�RI�FRPSHWHQFH�WRZDUGV�FRJQLWLYH�LPSDLU�
PHQWV��HDVHG�E\�WKH�SURYLGHG�LQIRUPDWLRQ�DQG�DGYLFH��
EXW� WKLV� VKRXOG� EH� FRQILUPHG� LQ� IXWXUH� UHVHDUFK�� )XU�
WKHUPRUH�� WKH� ODFN�RI� D�SDVVLYH� FRQWURO�JURXS�GLG�QRW�
DOORZ�WR� WHOO� LI� WKH�REVHUYHG�FKDQJHV�VLPSO\�RFFXUUHG�
EHFDXVH�RI�SDUWLFLSDWLRQ�LQ�D�VWXG\�SURWRFRO�RU�RI�UHDV�
VXULQJ� FRQWDFW� ZLWK� WUDLQHG� IDFLOLWDWRUV�� 7KHUHIRUH��
WKHVH�ILQGLQJV�PD\�EH�LQGLFDWLYH�RI�OLPLWHG�LPSDFWV�RI�
PLQGIXOQHVV� RQFH� QHXURGHJHQHUDWLRQ� DQG� FRJQLWLYH�

LPSDLUPHQWV�UHDFK� WKH�D0&,-OHYHO��EXW�PRUH�ULJRURXV�
UDQGRPL]HG-FRQWUROOHG� WULDOV� LQFOXGLQJ� D� SDVVLYH� FRQ�
WURO�JURXS�PXVW�EH�FRQGXFWHG�EHIRUH�FRQFOXGLQJ�VR�� 

7DEOH�� 
6LPSOH�(IIHFW�$129$V�IRU�7LPH�(IIHFW�:LWKLQ�%RWK� 
,QWHUYHQWLRQV 

9DULDEOH &RQGLWLRQ ) GI S Ș� 

&RQVROLGDWLRQ 0%, ���� ������� ���� ��� 

3%, ���� ������� ���� ��� 

6HOI-UDWHG�
PHPRU\ 

0%, ���� ������� ���� ��� 

3%, ���� ������� ���� ��� 

2ULHQWLQJ 0%, ���� ������� ���� ��� 

3%, ���� ������� ���� ��� 

&RQIOLFW�PR�
QLWRULQJ 

0%, ���� ������� ���� ��� 

3%, ���� ������� ���� ��� 

6HOI-UDWHG�
DWWHQWLRQ 

0%, ���� ������� ���� ��� 

3%, ���� ������� ���� ��� 

1RWH��0%,� �0LQGIXOQHVV-%DVHG�,QWHUYHQWLRQ��3%,� �3V\- 
FKRHGXFDWLRQ-%DVHG�,QWHUYHQWLRQ� 

7DEOH�� 

7LPH��&RQGLWLRQ�DQG�,QWHUDFWLRQ�(IIHFWV�RI�5HSHDWHG�0HDVXUHV�$129$ 

  7LPH�HIIHFW &RQGLWLRQ�HIIHFW ,QWHUDFWLRQ�HIIHFW 

9DULDEOH ) GI S Ș�S ) GI S Ș�S ) GI S Ș�S 

,PPHGLDWH�UHFDOO�
����� 

��� ������� ���� ��� ��� ������� ���� ��� ��� ������� ���� ��� 

'HOD\HG�UHFDOO�
����� 

���� ������� ���� ��� ��� ������� ���� ��� ��� ������� ���� ��� 

5HFRJQLWLRQ������ ��� ������� ���� ��� ���� ������� ���� ��� ��� ������� ���� ��� 

*DLQHG�DFFHVV ���� ������� ���� ��� ��� ������� ���� ��� ���� ������� ���� ��� 

/RVW�DFFHVV ��� ������� ���� ��� ��� ������� ���� ��� ��� ������� ���� ��� 

&RQVROLGDWLRQ ���� ������� ���� ��� ��� ������� ���� ��� ��� ������� ���� ��� 

6HOI-UDWHG�PHPR�
U\������ 

���� ������� ���� ��� ��� ������� ���� ��� ���� ������� ���� ��� 

6$57�HUURUV ���� ������� ���� ��� ��� ������� ���� ��� ��� ������� ���� ��� 

6$57�SRVW-HUURU�
VORZLQJD 

���� ������� ���� ��� ���� ������� ���� ��� ���� ������� ���� ��� 

$17�HUURUV ��� ������� ���� ��� ���� ������� ���� ��� ���� ������� ���� ��� 

$OHUWLQJ ��� ������� ���� ��� ��� ������� ���� ��� ��� ������� ���� ��� 

2ULHQWLQJ ����� ������� ���� ��� ���� ������� ���� ��� ���� ������� ���� ��� 

&RQIOLFW�PRQLWR- 
ULQJ 

���� ������� ���� ��� ��� ������� ���� ��� ��� ������� ���� ��� 

6HOI-UDWHG�DWWHQ�
WLRQ������ 

���� ������� ���� ��� ��� ������� ���� ��� ��� ������� ���� ��� 

1RWH��DQ� �����6(� �VWDQGDUG�HUURU��6$57� �6XVWDLQHG�$WWHQWLRQ�WR�5HVSRQVH�7DVN��$17� �$WWHQWLRQ�1HWZRUN�7DVN� 
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5HJDUGLQJ� DWWHQWLRQ�� WKH�0%,�ZDV� QRW� VXSHULRU� WR�
WKH� 3%,� RQ� DQ\� FRJQLWLYH� FRPSXWHUL]HG� WDVN� RU� VHOI-
UHSRUWHG� TXHVWLRQQDLUHV�� 7KH� RQO\� VLJQLILFDQW� UHVXOW�
GLVWLQJXLVKLQJ� WKH� WZR�FRQGLWLRQV�ZDV� WKH� UDWLR�RI� LQ�
WHUYLHZ-H[SRVHG�EHQHILWV�� DV�SDUWLFLSDWLQJ� LQ� WKH�0%,�
OHG� WR� PRUH� UHSRUWV� RI� SRVLWLYH� FKDQJHV�� 7KHUH� ZHUH�
VLJQLILFDQW�LPSURYHPHQWV�DIWHU�ERWK�LQWHUYHQWLRQV�UHOD�
WLYH�WR�EDVHOLQH�IRU�WKH�RULHQWLQJ�DQG�FRQIOLFW�PRQLWRU�
LQJ�QHWZRUNV�DQG�IRU�VXEMHFWLYH�DWWHQWLRQ��7KH�VLPSOH�
HIIHFW�DQDO\VHV�VKRZHG�ODUJHU�HIIHFW�VL]HV�RQ�WKH�0%,�
IRU� DWWHQWLRQ� QHWZRUNV� DQG� VXEMHFWLYH� DWWHQWLRQ� IXQF�
WLRQ�WKDQ�RQ�WKH�3%,��EXW�WKHVH�UHVXOWV�VKRXOG�EH�LQWHU�
SUHWHG�ZLWK� FDXWLRQ��DV�QR�GLIIHUHQFH�EHWZHHQ� WKH� LQ�
WHUYHQWLRQV�RYHU�WLPH�ZDV�IRXQG��,Q�DGGLWLRQ��EHQHILWV�
FDQQRW�EH�GLVWLQJXLVKHG� IURP�D�SUDFWLFH� HIIHFW�RQ� WKH�
$17�LQ�WKH�DEVHQFH�RI�GDWD�DV�WR�KRZ�WKH�SDVVDJH�RI�
WLPH�DIIHFWV�$17�SHUIRUPDQFH�LQ�D0&,��ZKLFK�VKRXOG�
EH�DGGUHVVHG�LQ�IXWXUH�VWXGLHV�E\�DGGLQJ�D�SDVVLYH�FRQ�
WURO�JURXS� 

:LWK� UHJDUGV� WR�+DVHQNDPS� HW� DO�¶V� �������PRGHO�
RI�DWWHQWLRQ�QHWZRUN� WUDLQLQJ��ZH�H[SHFWHG�WR�REVHUYH�
DQ��LPSURYHPHQW�SRVW-0%,�LQ�WKH�HIILFDF\�RI�WKH�)2�
&86��$:$5(��DQG�6+,)7�SKDVHV�DQG�D�UHGXFWLRQ�RI�
0:�� ,W�ZDV�DQWLFLSDWHG� WR�REVHUYH�$:$5(�HIILFDF\�
JDLQV�� DV�PHDVXUHG� E\� DQ�$17�DOHUWLQJ� QHWZRUN� SHU�
IRUPDQFH�LQFUHDVH��1R�LPSURYHPHQW�ZDV�REVHUYHG�RQ�
WKH� DOHUWLQJ� QHWZRUN�� ZKLFK� UHPDLQHG� VWDEOH� IURP�
EDVHOLQH�WR�SRVW-LQWHUYHQWLRQ�IRU�WKH�WZR�LQWHUYHQWLRQV��
7KH�0%,�DOVR�OHG�WR�QR�VLJQLILFDQW�FKDQJHV�RQ�WKH�)2�
&86�DQG�0:�SKDVHV�� DV�PHDVXUHG�E\� WKH�6$57�HU�
URUV�DQG�SRVW-HUURU�VORZLQJ��7KH�UHVXOWV�RI�WKH�SUHVHQW�
VWXG\�GR�QRW�DOORZ�WR�FRQILUP�WKH�HIILFDF\�RI�D�0%,�WR�
EHQHILW� WKHVH� WKUHH� SKDVHV� RI� +DVHQNDPS� HW� DO�¶V�
�������PRGHO� 

7KH�RQO\� SKDVH� WKDW� SURILWHG� IURP�0%,� SDUWLFLSD�
WLRQ� LV� WKH� 6+,)7� SKDVH�� ,QGHHG�� ERWK� RULHQWLQJ� DQG�
FRQIOLFW� PRQLWRULQJ� QHWZRUNV� ZHUH� XVHG� WR� PHDVXUH�
0%,¶V�LPSDFW�RQ�WKH�6+,)7�SKDVH�VROLFLWLQJ�DWWHQWLRQ�
DO� FRQWURO��7KH� RULHQWLQJ� QHWZRUN� EHQHILWV� DUH� LQ� OLQH�
ZLWK�ILQGLQJV�LQ�ROGHU�DGXOWV�DW�ULVN�IRU�$'�HOVHZKHUH�
�:HOOV� HW� DO��� ������� ZKLFK� VKRZHG� LPSURYHPHQW� RI�
FRJQLWLYH�IOH[LELOLW\��DV�PHDVXUHG�E\�WKH�7UDLO�0DNLQJ�
7HVW��707���SDUW�%��7KH�7UDLO�%�RI�WKH�707�LQFOXGHV�
VWURQJ�FRPSRQHQWV�RI�DWWHQWLRQDO�FRQWURO��DV�LW�UHTXLUHV�
SDUWLFLSDQWV�WR�ZLOOLQJO\�VZLWFK�DQG�DOWHUQDWH�EHWZHHQ�
WZR� UHVSRQVHV� �6DQFKH]-&XELOOR� HW� DO��� ������� ,P�
SURYHPHQW� RI� WKH� FRQIOLFW� PRQLWRULQJ� QHWZRUN� LV� FR�
KHUHQW�ZLWK�ILQGLQJV�LQ�ZRUULHG�ROGHU�DGXOWV�ZLWK�VXE�
MHFWLYH�FRJQLWLYH�GHFOLQH�XVLQJ�WKH�6WURRS�,QWHUIHUHQFH�
7HVW� �/HQ]H� HW� DO��� ������� EXW� QRW� LQ� FOLQLFDOO\� GH�
SUHVVHG� RU� DQ[LRXV� ROGHU� DGXOWV� H[SHULHQFLQJ� VXEMHF�
WLYH�FRJQLWLYH�GHFOLQH��:HWKHUHOO�HW�DO����������$V�FRQ�
IOLFW� PRQLWRULQJ� LV� LPSDLUHG� LQ� D0&,� DQG� $'�
�)HUQDQGH]-'XTXH� 	� %ODFN�� ������ 9DQ� 'DP� HW� DO���
�������LPSURYHPHQWV�LQGXFHG�E\�QRQ-SKDUPDFRORJLFDO�
LQWHUYHQWLRQV� DUH� HQFRXUDJLQJ�� 6LPLODU� WR� PHPRU\�

ILQGLQJV��WR�GLVPLVV�D�SUDFWLFH�HIIHFW�LQWHUSUHWDWLRQ�DQG�
VXSSRUW�0%,¶V�HIILFDF\��IXWXUH�UHVHDUFK�PXVW�UHSOLFDWH�
0%,-EHQHILW� ILQGLQJV� IRU� WKH� WZR� DWWHQWLRQ� QHWZRUNV��
FRPSDUHG� WR� ERWK� DQ� DFWLYH� DQG� D� SDVVLYH� FRQWURO�
JURXS�� 

7UDLQLQJ� DWWHQWLRQ� LQ� ROGHU� DGXOWV� ZLWK� D0&,� FDQ�
DOVR�EH�FKDOOHQJLQJ�EHFDXVH�RI� WKH�RQJRLQJ�FRJQLWLYH�
DQG� FHUHEUDO� GHFOLQH�� 1RYHO� SUDFWLFH� RI� PLQGIXOQHVV�
PHGLWDWLRQ� UHTXLUHV�PXFK� HIIRUW� DQG�PRQRSROL]HV� DW�
WHQWLRQDO�UHVRXUFHV��/XW]��-KD��'XQQH��	�6DURQ��������
9DJR�	�6LOEHUVZHLJ�� ������� DOUHDG\� FRPSURPLVHG� LQ�
D0&,� �%DORWD�	�)DXVW�� ������%HOOHYLOOH� HW� DO��� ������
)DXVW�	�%DORWD�� ������� ,W� LV� RQO\�ZLWK� ORQJ-VWDQGLQJ�
DQG�IUHTXHQW�SUDFWLFH�WKDW�PHGLWDWLRQ�FRPHV�WR�UHTXLUH�
OHVV�DWWHQWLRQDO�UHVRXUFHV��DOORZLQJ�IRU�WKH�ZLGHQLQJ�RI�
DWWHQWLRQDO� VFRSH� RI� DZDUHQHVV� DQG� WKH� UHDFKLQJ� RI� D�
QRYHO� VWDWH� RI� FRQVWDQW� DWWHQWLRQDO� DYDLODELOLW\� �IRU�
PRUH�GHWDLOHG�H[SODQDWLRQV��VHH�/XW]�HW�DO���������9D�
JR� 	� 6LOEHUVZHLJ�� ������� ,Q� VXP�� DQ� LQWURGXFWRU\�
HLJKW-ZHHN�PLQGIXOQHVV� WUDLQLQJ�FRXOG�EH� LQVXIILFLHQW�
WR�LQGXFH�DWWHQWLRQ�QHWZRUN�FKDQJHV�LPSRUWDQW�HQRXJK�
WR� EH� REVHUYHG� EHKDYLRUDOO\� LQ� D0&,�� ZKLFK� ZRXOG�
UHTXLUH� PXFK� PRUH� PHGLWDWLRQ� SUDFWLFH� RYHU� D� ORQJ�
SHULRG��SRVVLEO\�\HDUV� 

6HOI-UHSRUWV�RI�PHPRU\�RU�DWWHQWLRQ�XVLQJ�TXHVWLRQ�
QDLUHV� GLG� QRW� DOORZ� IRU� D� GLIIHUHQWLDWLRQ� RI� WKH� WZR�
LQWHUYHQWLRQV�EXW�GLG� LPSURYH�RYHU� WLPH��&RQVLGHULQJ�
WKDW� WKHUH� ZHUH� QR� REMHFWLILHG� PHPRU\� EHQHILWV�� LW�
EULQJV� LQWR� TXHVWLRQ�ZKHWKHU� ROGHU� DGXOWV�ZLWK� D0&,�
UHWDLQ� WKH�FDSDFLW\� WR�VHOI-HYDOXDWH�WKHLU�PHPRU\��DQG�
LI� TXHVWLRQQDLUHV� WDUJHW� H[SHULHQFHG� PHPRU\� LPSDLU�
PHQWV� RU�ZRUULHV� RI� LPSDLUPHQWV��:KLOH� DQRVRJQRVLD�
KDV�ORQJ�EHHQ�FRQVLGHUHG�D�FOLQLFDO�PDUNHU�RI�$'�SUR�
JUHVVLRQ� �$JQHZ�	�0RUULV�� ������� LWV� RFFXUUHQFH� LQ�
D0&,� LV�QRW� V\VWHPDWLF�DQG� LV�XQUHODWHG� WR� IXWXUH�GH�
FOLQH� ULVNV� �5REHUWV��&ODUH��	�:RRGV�� �������$W� WKLV�
SRLQW�� LW� LV� QRW� SRVVLEOH� WR� GUDZ� FOHDU� FRQFOXVLRQV�
DERXW� WKH� FRQWULEXWLRQ� RI� DQRVRJQRVLD� WR� WKH� GLVFUHS�
DQF\�EHWZHHQ�UHVXOWV��EXW�IXWXUH�VWXGLHV�VKRXOG�FRQVL-
GHU�H[WHUQDO�UHSRUWV�RI�FRJQLWLYH�LPSDLUPHQWV��,QGHHG��
LQIRUPDQWV¶� RU� UHODWLYHV¶� UDWLQJV� RI� WKH� SDUWLFLSDQWV¶�
PHPRU\� IXQFWLRQ� ZHUH� VKRZQ� WR� EH� PRUH� FRQJUXHQW�
ZLWK� REMHFWLYH� PHPRU\� DVVHVVPHQWV� WKDQ� VHOI-UDWLQJV�
�)UHULFKV�	�7XRNNR���������DQG�PRUH�DFFXUDWH�LQ�SUH�
GLFWLQJ�VXEVHTXHQW�GHFOLQH��6ODYLQ�HW�DO���������� 

$QRWKHU� FRPSOH[� LVVXH� LV�ZKHWKHU� VXEMHFWLYH� FRJ�
QLWLYH� GHIHFWV� DUH� LQIRUPDWLYH� RI� REMHFWLYH� PHPRU\�
IXQFWLRQ� RU� RI� GHSUHVVLRQ� DQG� DQ[LHW\�� 3UHOLPLQDU\�
ILQGLQJV� LQGLFDWH� D� VLJQLILFDQW� DVVRFLDWLRQ� EHWZHHQ�
VXEMHFWLYH�FRJQLWLRQ�IXQFWLRQ��DQG�GHSUHVVLRQ�DQG�ZRU�
ULHV� �/DURXFKH�� &KRXLQDUG�� 0RULQ-$ODLQ�� *RXOHW�� 	�
+XGRQ���������ZKLOH�WKHUH�ZDV�QR�DVVRFLDWLRQ�EHWZHHQ�
VXEMHFWLYH� DQG� REMHFWLYH� FRJQLWLYH� IXQFWLRQV�
�/DURXFKH�� &KRXLQDUG��0RULQ-$ODLQ�� +XGRQ��	�*RX�
OHW���������'HSUHVVLYH�DQG�DQ[LRXV�V\PSWRPV�LQ�D0&,�
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ZHUH�DVVRFLDWHG�ZLWK�SRRUHU�FRJQLWLRQ��&DOODKDQ�HW�DO���
������+XGRQ��%HOOHYLOOH��	�*DXWKLHU��������DQG�D�JUHD
-WHU� ULVN� WR� GHYHORS� $'� �0RXUDR�� 0DQVXU�� 0DOOR\-
'LQL]��&DVWUR�&RVWD��	�'LQL]��������5RVHQEHUJ�HW�DO���
������� &RJQLWLYH� FRPSODLQWV� DUH� DOVR� UHODWHG� WR� WKH�
GHSUHVVLYH�RU�DQ[LRXV�VWDWXV�RI�ROGHU�DGXOWV�ZLWK�D0&,�
�+�O�U�� +HUW]RJ�� 3HDUPDQ�� 5DP�� 	� *HUVWRUI�� ������
+�O�U��+HUW]RJ��3HDUPDQ��	�*HUVWRUI��������0RQWHMR�
HW� DO��� ������ <DWHV�� &ODUH�� :RRGV�� 	� 05&� &)$6��
�������%RWK�REMHFWLYH�DQG�VXEMHFWLYH�GHFOLQH�KHLJKWHQ�
WKH� ULVN� RI� $'� LQ� ROGHU� DGXOWV� ZLWK� D0&,�� EXW� SHU�
FHLYHG� V\PSWRPV� DOVR� GLUHFWO\� FRQWULEXWH� WR� SV\FKR�
ORJLFDO� GLVWUHVV�� 7KHUHIRUH�� ZKLOH� SUHYHQWLQJ� IXUWKHU�
GHFOLQH�LV�D�NH\�UHVHDUFK�REMHFWLYH��DOOHYLDWLQJ�FXUUHQW�
SHUFHLYHG�V\PSWRPDWRORJ\� LV�DOVR�RI�JUHDW� LQWHUHVW� WR�
IRVWHU� OLIH� VDWLVIDFWLRQ� LQ� WKLV� JURZLQJ� SRSXODWLRQ� RI�
FRJQLWLYHO\�IUDJLOH�HOGHUO\� 

7KH� SUHVHQW� VWXG\� SURYLGHV� LQWHUHVWLQJ� LQVLJKW� RQ�
ZKHWKHU� D�0%,� FDQ� EHQHILW� FRJQLWLRQ� LQ� ROGHU� DGXOWV�
ZLWK�D0&,��SRLQWLQJ�WR�D�JUHDW�QHHG�IRU�PRUH�UHVHDUFK�
LQ� WKLV� ILHOG�� :KLOH� WKLV� VWXG\� IRFXVHG� RQ� FRJQLWLYH�
IXQFWLRQV�GHHPHG�FORVHO\�DVVRFLDWHG�ZLWK�PLQGIXOQHVV�
PHGLWDWLRQ� QHWZRUN� WUDLQLQJ�� IXWXUH� UHVHDUFK� VKRXOG�
DOVR� LQFOXGH�PRUH� WUDGLWLRQDO� FOLQLFDO�FRJQLWLYH�PHDV�
XUHPHQWV�� VXFK� DV� WKH� 6WURRS� 7HVW� IRU� LQKLELWLRQ�� WKH�
707�IRU�FRJQLWLYH�IOH[LELOLW\��RU�WKH�&DOLIRUQLD�9HUEDO�
/HDUQLQJ� 7HVW� IRU� YHUEDO� PHPRU\�� 7KHVH� WDVNV� KDYH�
EHHQ�XVHG�LQ�PRUH�VWXGLHV�DQG�ZHUH�YDOLGDWHG�IRU�YDUL�
RXV�SRSXODWLRQV��SHUKDSV�DOORZLQJ�IRU�EHWWHU�FRPSDUL�
VRQV�� (QVXULQJ� FRQFRUGDQFH� RI� WKHVH� YDOLGDWHG� WDVNV�
ZLWK�WKH�$17�DQG�WKH�6$57�FRXOG�DOVR�EH�D�NH\�LVVXH�
IRU�D�EHWWHU�XQGHUVWDQGLQJ�0%,¶V�LPSDFW�RQ�FRJQLWLRQ��
)XWXUH� UHVHDUFK� VKRXOG� LQFOXGH�PHDVXUHV� RI� SRWHQWLDO�
PHFKDQLVPV�RI�DFWLRQ�RI�WKH�FRQWURO�LQWHUYHQWLRQ��KHUH�
WKH� 3%,�� DOORZLQJ� D� GLVWLQFWLRQ� RI� WKH� LQWHUYHQWLRQV¶�
DFWLRQV�RQ�RXWFRPH�YDULDEOHV�� 

/LPLWDWLRQV 

7KLV�VWXG\�LV�WKH�ILUVW�WR�LQYHVWLJDWH�LQ�VXFK�GHWDLOV�
WKH� HYROXWLRQ� RI� VXEMHFWLYH� DQG� REMHFWLYH�PHPRU\� LQ�
ROGHU�DGXOWV�ZLWK�D0&,�IROORZLQJ�D�0%,�RU�D�3%,��DQG�
LW�SUHVHQWV� VRPH� OLPLWDWLRQV��)LUVW�� LQFOXGLQJ�QR� ORQJ-
WHUP�HYDOXDWLRQ��L�H�����RQH�\HDU��RI�FRJQLWLRQ�OLPLWHG�
WKH� FDSDFLW\� WR� VL]H� LQWHUYHQWLRQV¶� LPSDFWV� RQ� FRJQL�
WLYH� GHFOLQH�� 6LQFH� SURJUHVVLRQ� IURP� LQLWLDO� FRJQLWLYH�
LPSDLUPHQWV�WR�$'�RFFXUV�LQ�\HDUV�UDWKHU�WKDQ�PRQWKV��
IXWXUH� UHVHDUFK� VKRXOG� LGHDOO\� LQFOXGH� ORQJLWXGLQDO�
DVVHVVPHQW� RI� SDUWLFLSDQWV¶� FRJQLWLYH� VWDWXV�� PRQWKV�
EHIRUH�DQG�\HDUV�DIWHU�WKH�LQWHUYHQWLRQV��$�VHFRQG�OLP�
LWDWLRQ�RI�WKLV�VWXG\�LV�WKH�DEVHQFH�RI�D�SDVVLYH�FRQWURO�
JURXS�WKDW�ZRXOG�KDYH�SURYLGHG�D�PHDVXUH�RI�SDVVDJH�
RI� WLPH�DQG�SUDFWLFH�HIIHFW�RQ�FRJQLWLRQ��DOORZLQJ� LQ�
VLJKWV�RQ� WKH�WHVW-UHWHVW�ILGHOLW\�RI�PHPRU\�DQG�DWWHQ�
WLRQ� WDVNV� DQG� TXHVWLRQQDLUHV�� 7KLV� ZRXOG� KDYH� DO�
ORZHG� IRU� WKH� FDOFXODWLRQ� RI� PLQLPDO� FOLQLFDOO\� LP�
SRUWDQW� GLIIHUHQFHV� IURP� UHOLDELOLW\� LQGH[HV� DQG� WKH�

FUHDWLRQ� RI� D� UHIHUHQFH� SRLQW� WR� LQWHUSUHW� FRJQLWLYH�
FKDQJHV��%HDWRQ��%RHUV��	�:HOOV��������� 

&RQFOXVLRQ 

7KLV� UDQGRPL]HG-FRQWUROOHG� WULDO� VKRZHG� WKDW�ERWK�
0%,� DQG� 3%,� DUH� XQOLNHO\� WR� LPSURYH� PHPRU\�� DV�
PHDVXUHG� E\� FRJQLWLYH� WHVWV�� LQ� ROGHU� DGXOWV� ZLWK�
D0&,��6LPLODU�VXEMHFWLYH�DWWHQWLRQ�DQG�PHPRU\�EHQH�
ILWV�ZHUH�VHHQ�IRU�ERWK�LQWHUYHQWLRQV��DORQJ�ZLWK�DWWHQ�
WLRQDO�FRQWURO�EHQHILWV��DV�PHDVXUHG�E\�WKH�$17��2QO\�
LQWHUYLHZV�IDYRUHG�WKH�0%,��ZLWK�D�VLJQLILFDQWO\�JUHDW�
HU� SURSRUWLRQ� RI� SDUWLFLSDQWV� UHSRUWLQJ� EHQHILWV�� 7KLV�
VWXG\�DOVR�VKHGV�OLJKW�RQ�D�OLPLWHG�SRWHQWLDO�RI�D�0%,�
WR�EHQHILW�FRJQLWLRQ�WKURXJK�WKH�QHWZRUN�WUDLQLQJ�SDWK�
ZD\� SURSRVHG� E\� 0DOLQRZVNL� DQG� 6KDODPDQRYD�
�������� +RZHYHU�� LW� VXSSRUWV� WKH� LPSDFW� RI� QRQ-
SKDUPDFRORJLFDO�LQWHUYHQWLRQV�RQ�SHUFHLYHG�FRJQLWLRQ�� 

5HIHUHQFHV 

$JQHZ�� 6�� .�� 	� 0RUULV�� 5�� *�� �������� 7KH� KHWHUR�
JHQHLW\�RI�DQRVRJQRVLD� IRU�PHPRU\� LPSDLUPHQW� LQ�
$O]KHLPHU¶V�GLVHDVH��$�UHYLHZ�RI�WKH�OLWHUDWXUH�DQG�
D�SURSRVHG�PRGHO��$JLQJ�	�0HQWDO�+HDOWK������-����
KWWSV���GRL�RUJ������������������������ 

$OEHUW��0�� 6���'H.RVN\�� 6��7���'LFNVRQ��'���'XERLV��
%���)HOGPDQ��+��+���)R[��1��&��� �� �� ��3KHOSV��&��+��
��������7KH�GLDJQRVLV�RI�PLOG�FRJQLWLYH�LPSDLUPHQW�
GXH� WR� $O]KHLPHU
V� GLVHDVH�� 5HFRPPHQGDWLRQV�
IURP� WKH� 1DWLRQDO� ,QVWLWXWH� RQ� $JLQJ-$O]KHLPHU
V�
$VVRFLDWLRQ� ZRUNJURXSV� RQ� GLDJQRVWLF� JXLGHOLQHV�
IRU� $O]KHLPHU
V� GLVHDVH��$O]KHLPHU
V� 	� 'HPHQWLD��
��� ���-����� KWWSV���GRL�RUJ���������
M�MDO]������������� 

$PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ����������'LDJQRVWLF�
DQG�VWDWLVWLFDO�PDQXDO�RI�PHQWDO�GLVRUGHUV���WK�HG����
$UOLQJWRQ��9$��$PHULFDQ�3V\FKLDWULF�3XEOLVKLQJ�� 

$UPLMR-2OLYR�� 6��� :DUUHQ�� 6��� 	� 0DJHH�� '�� ��������
,QWHQWLRQ� WR� WUHDW� DQDO\VLV�� FRPSOLDQFH�� GURS-RXWV�
DQG� KRZ� WR� GHDO� ZLWK�PLVVLQJ� GDWD� LQ� FOLQLFDO� UH�
VHDUFK�� $� UHYLHZ�� 3K\VLFDO� 7KHUDS\� 5HYLHZV�� ����
��-����KWWSV���GRL�RUJ������������������;������� 

%DORWD��'��	�)DXVW��0����������$WWHQWLRQ�LQ�GHPHQWLD�
RI� WKH� $O]KHLPHU¶V� W\SH�� ,Q� )�� %ROOD� 	� 6�� &DSSD�
�(GV����+DQGERRN� RI� QHXURSV\FKRORJ\�� $JLQJ� DQG�
GHPHQWLD� ��QG� HG��� 9RO�� ��� SS�� ��-����� 1HZ�<RUN��
1<��(OVHYLHU�6FLHQFH� 

%DUWOH\��7����������0LQGIXOQHVV-EDVHG�FRJQLWLYH�WKHUD�
S\� IRU� FDQFHU�� :HVW� 6XVVH[�� 8.�� -RKQ� :LOH\� 	�
6RQV� 

%HDWRQ�� '�� (��� %RHUV�� 0��� 	� :HOOV�� *�� $�� ��������
0DQ\� IDFHV� RI� WKH� PLQLPDO� FOLQLFDOO\� LPSRUWDQW�
GLIIHUHQFH� �0&,'���$� OLWHUDWXUH� UHYLHZ� DQG� GLUHF�
WLRQV�IRU�IXWXUH�UHVHDUFK��&XUUHQW�2SLQLRQ�LQ�5KHX�
PDWRORJ\�� ���� ���-����� 5HWULHYHG� IURP� KWWSV���
MRXUQDOV�OZZ�FRP�FR-UKHXPDWRORJ\� 

%HOOHYLOOH�� 6��� &KHUWNRZ�� +��� 	� *DXWKLHU�� 6�� ��������
:RUNLQJ�PHPRU\� DQG� FRQWURO� RI� DWWHQWLRQ� LQ� SHU�



���� 

 

0,1')8/1(66�$6�$77(17,21�75$,1,1*�)25�D0&, 

VRQV� ZLWK� $O]KHLPHU
V� GLVHDVH� DQG� PLOG� FRJQLWLYH�
LPSDLUPHQW��1HXURSV\FKRORJ\���������-�����KWWSV���
G[�GRL�RUJ�������������-�������������� 

&DOHUR�� 0�� '��� $UQHGR�� 0�� /��� 1DYDUUR�� (��� 5XL]-
3HGURVD��0���	�&DUQHUR��&����������8VHIXOQHVV�RI�D�
��-LWHP�YHUVLRQ�RI�WKH�%RVWRQ�1DPLQJ�7HVW�LQ�QHX�
URSV\FKRORJLFDO� DVVHVVPHQW� RI� ORZ-HGXFDWLRQDO� HO�
GHUV�ZLWK� GHPHQWLD�� -RXUQDO� RI�*HURQWRORJ\�� 3V\�
FKRORJLFDO� VFLHQFHV�� ��%�� ���-����� KWWSV���
GRL�RUJ���������JHURQE������3���� 

&DOODKDQ��%��/���-RXEHUW��6���7UHPEOD\��0��3���0DFRLU��
-��� %HOOHYLOOH�� 6��� 5RXVVHDX�� )��� �� �� �� +XGRQ�� &��
��������6HPDQWLF�PHPRU\� LPSDLUPHQW� IRU�ELRORJL�
FDO�DQG�PDQ-PDGH�REMHFWV� LQ� LQGLYLGXDOV�ZLWK�DP�
QHVWLF� PLOG� FRJQLWLYH� LPSDLUPHQW� RU� ODWH-OLIH� GH�
SUHVVLRQ��-RXUQDO�RI�*HULDWULF�3V\FKLDWU\�DQG�1HX�
URORJ\�� ���� ���-����� KWWSV���
GRL�RUJ�������������������������� 

&DOODKDQ�� %�� /��� 0DFRLU�� -��� +XGRQ�� &��� %LHU�� 1���
&KRXLQDUG��1���&RVVHWWH-+DUYH\��0���������3RWYLQ��2��
��������1RUPDWLYH�GDWD�IRU�WKH�3\UDPLGV�DQG�3DOP�
7UHHV� 7HVW� LQ� WKH� 4XHEHF-)UHQFK� SRSXODWLRQ�� $U�
FKLYHV� RI� &OLQLFDO� 1HXURSV\FKRORJ\�� ���� ���-�����
KWWSV���GRL�RUJ���������DUFOLQ�DFT���� 

&DUOVRQ��/��(��	�6SHFD��0����������0LQGIXOQHVV-EDVHG�
FDQFHU�UHFRYHU\��$�VWHS-E\-VWHS�0%65�DSSURDFK�WR�
KHOS�\RX�FRSH�ZLWK�WUHDWPHQW�DQG�UHFODLP�\RXU�OLIH��
2DNYLOOH��&$��1HZ�+DUELQJHU� 

&DVWHO��$��'���%DORWD��'��$���	�0F&DEH��'��3����������
0HPRU\�HIILFLHQF\�DQG� WKH�VWUDWHJLF�FRQWURO�RI�DW�
WHQWLRQ�DW�HQFRGLQJ�� ,PSDLUPHQWV�RI�YDOXH-GLUHFWHG�
UHPHPEHULQJ� LQ� $O]KHLPHU
V� GLVHDVH�� 1HXURSV\�
FKRORJ\�� ���� ���-����KWWSV���G[�GRL�RUJ���������
D�������� 

&KLHVD�� $��	� 6HUUHWWL�� $�� ��������0LQGIXOQHVV� EDVHG�
FRJQLWLYH� WKHUDS\� IRU�SV\FKLDWULF�GLVRUGHUV��$� V\V�
WHPDWLF� UHYLHZ� DQG� PHWD-DQDO\VLV�� 3V\FKLDWU\� 5H�
VHDUFK�� ����� ���-����� KWWSV���GRL�RUJ���������
M�SV\FKUHV������������� 

&RQVRUWLXP�GHV�8QLYHUVLWpV�GH�0RQWUpDO�HW�GH�0F*LOO��
��������0DQXHO� GH� O¶H[DPHQ� QHXURSV\FKRORJLTXH��
0RQWUpDO��&DQDGD��eWXGH�6DQWp�HW�9LHLOOLVVHPHQW�DX�
&DQDGD� 

'HOLV��'��&���.DSODQ��(���	�.UDPHU��-��+����������'HOLV
-.DSODQ�([HFXWLYH�)XQFWLRQ�6\VWHP��'-.()6���6DQ�
$QWRQLR��7;��7KH�3V\FKRORJLFDO�&RUSRUDWLRQ� 

'HVURFKHUV��$����������201,/(;���XQH�EDVH�GH�GRQ�
QpHV� VXU� OH� OH[LTXH� GX� IUDQoDLV� FRQWHPSRUDLQ��&D�
KLHUV�/LQJXLVWLTXHV�G
2WWDZD��������-�����5HWULHYHG�
IURP�KWWS���DUWVLWHV�XRWWDZD�FD� 

'LRQ��0��� 3RWYLQ��2���%HOOHYLOOH�� 6��� )HUODQG��*���5H�
QDXG��0���%KHUHU��/��� �� �� ��+XGRQ��&�� ��������1RU�
PDWLYH�GDWD� IRU� WKH� UDSSHO� OLEUH�UDSSHO� LQGLFp� j����
LWHPV� ���-LWHP� IUHH�DQG�FXHG� UHFDOO�� LQ� WKH�HOGHUO\�
4XHEHF-)UHQFK�SRSXODWLRQ��7KH�&OLQLFDO�1HXURSV\�
FKRORJLVW�� ���� �-���� KWWSV���
GRL�RUJ����������������������������� 

)DQ�� -���0F&DQGOLVV��%��'��� 6RPPHU��7���5D]��0���	�
3RVQHU�� 0�� ,�� �������� 7HVWLQJ� WKH� HIILFLHQF\� DQG�
LQGHSHQGHQFH� RI� DWWHQWLRQDO� QHWZRUNV�� -RXUQDO� RI�
&RJQLWLYH� 1HXURVFLHQFH�� ���� ���-����� KWWSV���
GRL�RUJ���������������������������� 

)DXVW��0��(��	�%DORWD��'��$����������,QKLELWLRQ��IDFLOL�
WDWLRQ��DQG�DWWHQWLRQ�FRQWURO�LQ�GHPHQWLD�RI�WKH�$O]�
KHLPHU�W\SH��7KH�UROH�RI�XQLI\LQJ�SULQFLSOHV�LQ�FRJ�
QLWLYH� WKHRU\� GHYHORSPHQW�� ,Q�'�� 6��*RUIHLQ�	�&��
0F/HRG¶V��(GV����7KH�SODFH�RI�LQKLELWLRQ�LQ�&RJQL�
WLRQ��SS�����-������:DKLQJWRQ��'&��$3$� 

)HUQDQGH]-'XTXH�� '�� 	� %ODFN�� 6�� (�� �������� $WWHQ�
WLRQDO� QHWZRUNV� LQ� QRUPDO� DJLQJ� DQG� $O]KHLPHU
V�
GLVHDVH�� 1HXURSV\FKRORJ\�� ���� ���-����� KWWSV���
G[�GRL�RUJ�������������-�������������� 

)RXUQLHU��&�� ��������0DQXHO� G¶LQWHUYHQWLRQ� �� UHQFRQ�
WUHU� OH� VWUHVV� DYHF� OD� SUpVHQFH� DWWHQWLYH�� 8Q�
SXEOLVKHG�PDQXVFULSW��� 

)UHULFKV�� 5�� -�� 	� 7XRNNR�� +�� $�� �������� 5HOLDEOH�
FKDQJH� VFRUHV� DQG� WKHLU� UHODWLRQ� WR� SHUFHLYHG�
FKDQJH� LQ�PHPRU\�� ,PSOLFDWLRQV� IRU� WKH� GLDJQRVLV�
RI�PLOG�FRJQLWLYH�LPSDLUPHQW��$UFKLYHV�RI�&OLQLFDO�
1HXURSV\FKRORJ\�� ���� ���-����� KWWSV���
GRL�RUJ���������M�DFQ������������� 

*DUG��7���+RO]HO��%��.���	�/D]DU�� 6��:�� ��������7KH�
SRWHQWLDO� HIIHFWV�RI�PHGLWDWLRQ� RQ� DJH-UHODWHG� FRJ�
QLWLYH� GHFOLQH��$� V\VWHPDWLF� UHYLHZ��$QQDOV� RI� WKH�
1HZ� <RUN� $FDGHP\� RI� 6FLHQFH�� ������ ��-�����
KWWSV���GRL�RUJ���������Q\DV������ 

*HLJHU��3��-���%RJJHUR��,��$���%UDNH��&��$���&DOGHUD��&��
$��� &RPEV�� +�� /��� 3HWHUV�� -�� 5��� 	� %DHU�� 5�� $��
��������0LQGIXOQHVV-%DVHG� ,QWHUYHQWLRQV� IRU� ROGHU�
DGXOWV�� $� UHYLHZ� RI� WKH� HIIHFWV� RQ� SK\VLFDO� DQG�
HPRWLRQDO� ZHOO-EHLQJ�� 0LQGIXOQHVV�� ��� ���-�����
KWWSV���GRL�RUJ���������V�����-���-����-�� 

*R\DO�� 0��� 6LQJK�� 6��� 6LELQJD�� (�� 0��� *RXOG�� 1�� )���
5RZODQG-6H\PRXU�� $��� 6KDUPD�� 5��� �� �� �� +D\�
WKRUQWKZDLWH��-��$����������0HGLWDWLRQ�SURJUDPV�IRU�
SV\FKRORJLFDO� VWUHVV� DQG�ZHOO-EHLQJ�� $� V\VWHPDWLF�
UHYLHZ� DQG� PHWD-DQDO\VLV�� -$0$� ,QWHUQDO� 0HGL�
FLQH�� ����� ���-����� KWWSV���GRL�RUJ���������
MDPDLQWHUQPHG������������ 

+DVHQNDPS��:����������&DWFKLQJ�WKH�ZDQGHULQJ�PLQG��
0HGLWDWLRQ�DV�D�ZLQGRZ�LQWR�VSRQWDQHRXV�WKRXJKW��
,Q�.��&��5��)R[�	�.��&KULVWRII��(GV����7KH�2[IRUG�
+DQGERRN� RI� 6SRQWDQHRXV� 7KRXJKW� �SS�� �-�����
1HZ� <RUN�� 1<�� 2[IRUG� 8QLYHUVLW\� 3UHVV�� KWWSV���
GRL�RUJ����������RVI�LR�NM\U�� 

+DVHQNDPS��:���:LOVRQ-0HQGHQKDOO��&��'���'XQFDQ��
(���	�%DUVDORX��/��:����������0LQG�ZDQGHULQJ�DQG�
DWWHQWLRQ�GXULQJ�IRFXVHG�PHGLWDWLRQ��$�ILQH-JUDLQHG�
WHPSRUDO� DQDO\VLV� RI� IOXFWXDWLQJ� FRJQLWLYH� VWDWHV��
1HXUR,PDJH�� ���� ���-����� KWWSV���GRL�RUJ���������
M�QHXURLPDJH������������� 

+RZDUG��'��	�3DWWHUVRQ��.����������7KH�3\UDPLGV�DQG�
3DOP� 7UHHV� 7HVW�� /RQGRQ�� (QJODQG�� +DUFRXUW� $V�
VHVVPHQW� 
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+XGRQ��&���%HOOHYLOOH��6���	�*DXWKLHU��6�� ��������7KH�
DVVRFLDWLRQ� EHWZHHQ� GHSUHVVLYH� DQG� FRJQLWLYH�
V\PSWRPV� LQ� DPQHVWLF�PLOG� FRJQLWLYH� LPSDLUPHQW��
,QWHUQDWLRQDO� 3V\FKRJHULDWULFV�� ���� ���-�����
KWWSV���GRL�RUJ���������6���������������� 

+XLMEHUV��:���6FKXOW]��$��3���9DQQLQL��3���0F/DUHQ��'��
*���:LJPDQ��6��(���:DUG��$��0��� �� �� ��6SHUOLQJ��5��
$����������7KH�HQFRGLQJ�UHWULHYDO�IOLS��,QWHUDFWLRQV�
EHWZHHQ� PHPRU\� SHUIRUPDQFH� DQG� PHPRU\� VWDJH�
DQG� UHODWLRQVKLS� WR� LQWULQVLF� FRUWLFDO� QHWZRUNV��
-RXUQDO�RI�&RJQLWLYH�1HXURVFLHQFH����������-������
KWWSV���GRL�RUJ���������MRFQBDB������ 

+�O�U��*���+HUW]RJ��&���3HDUPDQ��$���5DP��1���	�*HU�
VWRUI��'�� ��������/RQJLWXGLQDO� DVVRFLDWLRQV�RI� VXE�
MHFWLYH�PHPRU\�ZLWK�PHPRU\�SHUIRUPDQFH�DQG�GH�
SUHVVLYH� V\PSWRPV�� %HWZHHQ-SHUVRQ� DQG� ZLWKLQ-
SHUVRQ� SHUVSHFWLYHV�� 3V\FKRORJ\� DQG� $JLQJ�� ����
���-����KWWSV���G[�GRL�RUJ���������D�������� 

+�O�U� ��*���+HUW]RJ��&���3HDUPDQ��$��0���	�*HUVWRUI��
'����������&RUUHODWHV�DQG�PRGHUDWRUV�RI�FKDQJH�LQ�
VXEMHFWLYH� PHPRU\� DQG� PHPRU\� SHUIRUPDQFH��
)LQGLQJV�IURP�WKH�KHDOWK�DQG�UHWLUHPHQW�VWXG\��*HU�
RQWRORJ\�� ���� ���-����� KWWSV���
GRL�RUJ������������������ 

+XQWOH\��-��'���+DPSVKLUH��$���%RU��'���2ZHQ��$��0���
	� +RZDUG�� 5�� -�� �������� 7KH� LPSRUWDQFH� RI� VXV�
WDLQHG�DWWHQWLRQ�LQ�HDUO\�$O]KHLPHU
V�GLVHDVH��,QWHU�
QDWLRQDO� -RXUQDO�RI�*HULDWULF�3V\FKLDWU\�� ���� ���-
�����KWWSV���GRL�RUJ���������JSV����� 

+\HU�� /��� 6FRWW�� &��� /\OHV�� -��� 'KDEOLZDOD�� -��� 	�
0F.HQ]LH�� /�� �������� 0HPRU\� LQWHUYHQWLRQ�� 7KH�
YDOXH�RI�D�FOLQLFDO�KROLVWLF�SURJUDP�IRU�ROGHU�DGXOWV�
ZLWK� PHPRU\� LPSDLUPHQWV�� $JLQJ� DQG� 0HQWDO�
+HDOWK�� ���� ���-����� KWWSV���
GRL�RUJ������������������������������ 

,QQHV��.��(���6HOIH��7��.���%URZQ��&��-���5RVH��.��0���
	�7KRPSVRQ-+HLVWHUPDQ��$����������7KH�HIIHFWV�RI�
PHGLWDWLRQ� RQ� SHUFHLYHG� VWUHVV� DQG� UHODWHG� LQGLFHV�
RI� SV\FKRORJLFDO� VWDWXV� DQG� V\PSDWKHWLF� DFWLYDWLRQ�
LQ�SHUVRQV�ZLWK�$O]KHLPHU
V�GLVHDVH�DQG�WKHLU�FDUH�
JLYHUV��$�SLORW�VWXG\��(YLGHQFH-%DVHG�&RPSOHPHQ�
WDU\� DQG� $OWHUQDWLYH�0HGLFLQH�� ������ �-��� KWWSV���
G[�GRL�RUJ�������������������� 

-DFNVRQ�� -�� '�� 	� %DORWD�� '�� $�� �������� 0LQG-
ZDQGHULQJ�LQ�\RXQJHU�DQG�ROGHU�DGXOWV��&RQYHUJLQJ�
HYLGHQFH� IURP� WKH� VXVWDLQHG� DWWHQWLRQ� WR� UHVSRQVH�
WDVN� DQG� UHDGLQJ� IRU� FRPSUHKHQVLRQ�� 3V\FKRORJ\�
DQG�$JLQJ���������-�����KWWSV���G[�GRL�RUJ���������
D�������� 

-HVVHQ�� )��� :LHVH�� %��� %DFKPDQQ�� &��� (LIIODHQGHU-
*RUIHU�� 6��� +DOOHU�� )��� .|OVFK�� +��� �� �� �� %LFNHO�� +��
�������� 3UHGLFWLRQ� RI� GHPHQWLD� E\� VXEMHFWLYH�
PHPRU\� LPSDLUPHQW�� (IIHFWV� RI� VHYHULW\� DQG� WHP�
SRUDO� DVVRFLDWLRQ� ZLWK� FRJQLWLYH� LPSDLUPHQW�� $U�
FKLYHV�RI�*HQHUDO�3V\FKLDWU\���������-�����KWWSV���
GRL�RUJ���������DUFKJHQSV\FKLDWU\��������� 

-XKHO��-�-&����������%LHQ�YLHLOOLU�DX�TXRWLGLHQ��4XpEHF��
&DQDGD��3UHVVHV�GH�O
8QLYHUVLWp�/DYDO� 

.DEDW-=LQQ�� -�� �������� )XOO� FDWDVWURSKH� OLYLQJ�� 7KH�
SURJUDP� RI� WKH� VWUHVV� UHGXFWLRQ� FOLQLF� DW� WKH�8QL�
YHUVLW\� RI� 0DVVDFKXVHWWV� 0HGLFDO� &HQWHU�� 1HZ�
<RUN��1<��'HOWD� 

/DURXFKH�� (��� &KRXLQDUG�� $�� 0��� 0RULQ-$ODLQ�� 9���
*RXOHW��6���	�+XGRQ��&����������,PSURYLQJ�WKH�SV\�
FKRORJLFDO� SURILOH� RI� ROGHU� DGXOWV� ZLWK� DPQHVWLF�
PLOG�FRJQLWLYH�LPSDLUPHQW��D0&,��EHQHILWV�VXEMHF�
WLYH�� EXW� QRW� REMHFWLYH�� FRJQLWLYH� FDSDFLW\�� 3DSHU�
SUHVHQWHG� DW� WKH� $O]KHLPHU¶V� $VVRFLDWLRQ� ,QWHUQD�
WLRQDO�&RQIHUHQFH�������&KLFDJR��,/�� 

/DURXFKH��(���&KRXLQDUG��$��0���0RULQ-$ODLQ��9���+X�
GRQ��&���	�*RXOHW��6����������,QFRQVLVWHQW�REMHFWLYH�
DQG� VXEMHFWLYH� PHPRU\� FKDQJHV� RYHU� D� �-PRQWK�
SHULRG�LQ�ROGHU�DGXOWV�ZLWK�D0&,��3DSHU�SUHVHQWHG�
DW�WKH�,QWHUQDWLRQDO�1HXURSV\FKRORJ\�6RFLHW\��,16��
PLG-\HDU�FRQJUHVV��&DSH�7RZQ��6RXWK�$IULFD�� 

/DURXFKH��(���&KRXLQDUG��$��0���0RULQ-$ODLQ��9���+X�
GRQ��&���	�*RXOHW��6����������$GDSWDWLRQ�G¶XQH�LQ�
WHUYHQWLRQ�EDVpH�VXU�OD�SOHLQH�FRQVFLHQFH�j�GHV�SHU�
VRQQHV�kJpHV�D\DQW�XQ�WURXEOH�FRJQLWLI� OpJHU��,Q�$��
'HYDXOW�HW�*��3pURGHDX��(GV����3OHLQH�FRQVFLHQFH�HW�
LQWHUYHQWLRQ���WKpRULHV�HW�SUDWLTXHV�����-������4Xp�
EHF��&DQDGD��3UHVVHV�GH�O
8QLYHUVLWp�/DYDO� 

/DURXFKH��(���+XGRQ��&���	�*RXOHW��6����������3RWHQ�
WLDO�EHQHILWV�RI�0LQGIXOQHVV-%DVHG�,QWHUYHQWLRQV�LQ�
PLOG� FRJQLWLYH� LPSDLUPHQW� DQG� $O]KHLPHU
V� GLV�
HDVH��$Q�LQWHUGLVFLSOLQDU\�SHUVSHFWLYH��%HKDYLRXUDO�
%UDLQ� 5HVHDUFK�� ����� ���-����� KWWSV���
GRL�RUJ���������M�EEU������������� 

/DURXFKH�� (��� 7UHPEOD\��0�� 3��� 3RWYLQ��2��� /DIRUHVW��
6��� %HUJHURQ�� '��� /DIRUFH�� 5��� �� �� �� +XGRQ�� &��
��������1RUPDWLYH�GDWD�IRU�WKH�0RQWUHDO�&RJQLWLYH�
$VVHVVPHQW� LQ� PLGGOH-DJHG� DQG� HOGHUO\� 4XHEHF-
)UHQFK�SHRSOH��$UFKLYHV�RI�&OLQLFDO�1HXURSV\FKRO�
RJ\�� ���� ���-����� KWWSV���GRL�RUJ���������DUFOLQ�
DFZ���� 

/HQ]H��(��-���+LFNPDQ��6���+HUVKH\��7���:HQGOHWRQ��/���
/\�� .��� 'L[RQ�� '��� �� �� �� :HWKHUHOO�� -�� /�� ��������
0LQGIXOQHVV-EDVHG�VWUHVV�UHGXFWLRQ�IRU�ROGHU�DGXOWV�
ZLWK� ZRUU\� V\PSWRPV� DQG� FR-RFFXUULQJ� FRJQLWLYH�
G\VIXQFWLRQ�� ,QWHUQDWLRQDO� -RXUQDO� RI� *HULDWULF�
3V\FKLDWU\�� ���� ���-������ KWWSV���GRL�RUJ���������
JSV����� 

/LQGVD\��(��.��	�&UHVZHOO��-��'����������0HFKDQLVPV�
RI� PLQGIXOQHVV� WUDLQLQJ�� 0RQLWRU� DQG� $FFHSWDQFH�
7KHRU\��0$7���&OLQLFDO�3V\FKRORJ\�5HYLHZ��������
-����KWWSV���GRL�RUJ���������M�FSU�������������� 

/XW]�� $��� -KD�� $�� 3��� 'XQQH�� -�� '��� 	� 6DURQ�� &�� '��
�������� ,QYHVWLJDWLQJ� WKH�SKHQRPHQRORJLFDO�PDWUL[�
RI�PLQGIXOQHVV-UHODWHG� SUDFWLFHV� IURP� D� QHXURFRJ�
QLWLYH�SHUVSHFWLYH��$PHULFDQ�3V\FKRORJ\������ ���-
����KWWSV���G[�GRL�RUJ���������D��������� 

0DOLQRZVNL��3��	�6KDODPDQRYD��/����������0HGLWDWLRQ�
DQG�FRJQLWLYH�DJHLQJ��7KH�UROH�RI�PLQGIXOQHVV�PHG�
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LWDWLRQ� LQ� EXLOGLQJ� FRJQLWLYH� UHVHUYH�� -RXUQDO� RI�
&RJQLWLYH� (QKDQFHPHQW�� ��� ��-����� KWWSV���
G[�GRL�RUJ���������V�����-���-����-� 

0F1DLU��'��0��	�.DKQ��5��-����������6HOI-DVVHVVPHQW�
RI� FRJQLWLYH� GHILFLWV�� ,Q� 7��&URRN�� 6�� )HUULV��	�5��
%DUWXV��(GV����$VVHVVPHQW�LQ�*HULDWULF�3V\FKRSKDU�
PDFRORJ\��1HZ�&DQDDQ��&7��0DUN�3RZOH\� 

0LWFKHOO��$��-���%HDXPRQW��+���)HUJXVRQ��'���<DGHJDU�
IDU��0���	�6WXEEV��%����������5LVN�RI�GHPHQWLD�DQG�
PLOG� FRJQLWLYH� LPSDLUPHQW� LQ� ROGHU� SHRSOH� ZLWK�
VXEMHFWLYH�PHPRU\�FRPSODLQWV��0HWD-DQDO\VLV��$FWD�
3V\FKLDWULFD� 6FDQGLQDYLFD�� ����� ���-����� KWWSV���
GRL�RUJ���������DFSV������ 

0RGUHJR��3��-��	�)HUUDQGH]��-����������'HSUHVVLRQ�LQ�
SDWLHQWV� ZLWK�PLOG� FRJQLWLYH� LPSDLUPHQW� LQFUHDVHV�
WKH�ULVN�RI�GHYHORSLQJ�GHPHQWLD�RI�$O]KHLPHU�W\SH��
$UFKLYHV� RI� 1HXURORJ\�� ���� ����-������ KWWSV���
GRL�RUJ���������DUFKQHXU����������� 

0ROLQXHYR��-��/���5DELQ��/��$���$PDULJOLR��5���%XFN�
OH\�� 5��� 'XERLV�� %��� (OOLV�� .�� $��� �� �� �� -HVVHQ�� )��
��������,PSOHPHQWDWLRQ�RI�VXEMHFWLYH�FRJQLWLYH�GH�
FOLQH� FULWHULD� LQ� UHVHDUFK� VWXGLHV�� $O]KHLPHUV� DQG�
'HPHQWLD�� ���� ���-����� � KWWSV���GRL�RUJ���������
M�MDO]������������� 
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Aidez-nous à l’aider 
La Fondation TALAN a été créée en 2016 dans le but de venir en aide aux personnes qui présentent 

un Trouble d’Attention, du Langage, ou d’Apprentissage Neurodéveloppemental (TALAN). 

La Fondation TALAN fait appel à votre générosité afin d’apporter un soutien direct à la recherche 
clinique, ceci en vue de mieux comprendre les TALAN et intervenir auprès de ceux qui en souffrent. 
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Aidez-nous à leur venir en aide 
Faites un don maintenant 

www.fondationtalan.org 




