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I. Introduction 

Information and communications technology (ICT) has been widely recognized as an 

indispensable development enabler that contributes to and accelerates achievement of 

Sustainable Development Goals (SDGs). In particular, SDG9 that encompasses building 

resilient infrastructure is highly relevant in the context of ICT for sustainable 

development. Resilience is defined as the ability of a system, community or society 

exposed to hazards to resist, absorb, accommodate, adapt to, transform and recover 

from the effects of a hazard in a timely and efficient manner, including through the 

preservation and restoration of its essential basic structures and functions through risk 

management. Considering the significant progress in the field of ICT and its heightened 

potential to strengthen the adaptive capacity of critical infrastructure and systems, e-

resilience has gained traction in Asia and the Pacific. 

E-Resilience is defined as the ability of ICT systems to withstand, recover from and change 

in the face of an external disturbance such as a natural disaster. In addition, e-resilience 

is concerned with utilizing ICT for societal resilience. The surge in interest in e-resilience 

is closely linked with the fact that the Asia-Pacific region is the most disaster-prone region 

in the world. Over the period of 2005-2014, disasters have affected 1.4 billion people in 

the region with US$ 523 billion caused in economic damages, according to research 

conducted by the Economic and Social Commission for Asia and the Pacific  (ESCAP)1.  

Moreover, the Global Risks Report 20172 notes how technology is reshaping physical 

infrastructure and concludes that a greater interdependence among ICT infrastructure 

networks is increasing the scope for disasters to cascade across networks and affect 

society in unanticipated ways.  While natural disasters may not be avoided completely, 

countries can reduce the risks posed by disasters on the lives and livelihoods of people 

in the region. To this regard, ICT is attributed a critical role in all phases of disaster risk 

management (DRM) and has applications in risk prevention, risk reduction, preparedness 

and response, and recovery. 

																																																								
1 ESCAP (2015). Asia-Pacific Disaster Report 2015. Available from: www.unescap.org/publications/asia-pacific-disaster-
report-2015 
2 World Economic Forum (2017). Global Risks Report 2017. Available from: https://www.weforum.org/reports/the-global-
risks-report-2017	



By means of an extensive analysis, in the E-Resilience Toolkit a spectrum of available ICT 

tools is reviewed in the context of e-resilience, and concrete policy recommendations are 

offered that may benefit policymakers and DRM professionals in the Asia-Pacific region 

and beyond. In recognition of the need for concerted regional efforts of utilizing ICT to 

minimize disaster risk, ESCAP has been at the forefront of promoting e-resilience through 

the Asia-Pacific Information Superhighway (AP-IS), a regional broadband connectivity 

initiative mandated by ESCAP member States. The AP-IS aims to be a catalyst to develop 

seamless regional broadband networks, improve their affordability, reliance, resilience 

and coverage, and thereby narrow the digital divide in the region. E-resilience, one of the 

main four pillars of the AP-IS, is imperative as ICT supports vulnerable communities, other 

critical infrastructure and a wide range of socioeconomic activities. 

In support of the AP-IS and enhancing e-resilience in the region, ESCAP has published 

various papers that may benefit policymakers and ICT & DRM professionals in Asia and 

the Pacific. In 2016, e-resilience research has focused on China3, Philippines4, Mongolia5 

and Sri Lanka6, while in 2017 a paper on resilience of SMEs in Central Asia7 was published. 

Hence, the Toolkit aims to enhance the capacity of member States to capitalize on ICT 

developments, reduce disaster risk and contribute to the achievement of SDGs as laid 

out in the 2030 Agenda for Sustainable Development. 

II. Tools and Best Practices 

The Asia-Pacific E-Resilience Toolkit will be available on the Asia-pacific ICT & DRR 

Gateway, through drrgateway.net/e-resilience where it will be continuously amended 

and enriched through inputs and suggestions from member States, partner 

organizations, as well as the ESCAP secretariat. An abridged list of the 80 tools and best 

practices currently included in the web-based version of the Toolkit is presented on the 

subsequent pages. 

																																																								
3 Available from: http://www.unescap.org/resources/building-e-resilience-china-enhancing-role-information-and-
communications-technology 
4 Available from: http://www.unescap.org/resources/building-e-resilience-philippines-enhancing-role-information-and-
communications-technology 
5 Available from: http://www.unescap.org/resources/building-e-resilience-mongolia-enhancing-role-information-and-
communications-technology 
6 Available from: http://www.unescap.org/resources/building-e-resilience-sri-lanka-enhancing-role-information-and-
communications-technology 
7 Available from: http://www.unescap.org/resources/building-resilient-digital-economy-fostering-smes-central-asia	
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Haze Gazer Indonesia Crisis Analysis Tool

   
   
  
  
 Pulse Lab Jakarta, BNPB, BPBD

ReliefWeb is a web-based humanitarian information source on global crises and disasters. It is a specialized digital service of the UN O�ce
for the Coordination of Humanitarian A�airs (OCHA). ReliefWeb provides reliable and timely information, enabling humanitarian workers
to make informed decisions and to plan e�ective response. ReliefWeb collect and deliver key information, including the latest reports,
maps and infographics and videos from trusted sources. Additionally, ReliefWeb is also o�ers information and training programs, helping
humanitarians build new skills. ReliefWeb's editorial team monitors and collects information from more than 4,000 key sources, including
humanitarian agencies at the international and local levels, governments, think tanks and research institutions, and the media. The content
that is most relevant to global humanitarian workers is identi�ed and collection, and in turn distributed through various channels - the
reliefweb.int website, social media networks and mobile apps and API - so that humanitarian workers can access key content anywhere
anytime.

The forest and peatland �res, which occur on an annual basis in Indonesia, a�ect the entire South-East Asia region resulting in extensive
environmental destruction and threatening livelihoods. To better support a�ected populations, the Government of Indonesia is looking for
more timely and e�ective means of tracking and managing the impact of �re and haze events. In response, Pulse Lab Jakarta has
developed Haze Gazer, a crisis analysis and visualisation tool that provides real-time situational information from various data sources to
enhance disaster management e�orts. The prototype enhances disaster management e�orts by providing real-time insights on the
locations of �re and haze hotspots; the strength of haze in population centres; the locations of the most vulnerable cohorts of the
population; and most importantly, the response strategies of a�ected populations, including movement patterns and in-situ behavioural
changes. Haze Gazer uses advanced data analytics and data science to mine open data, such as �re hotspot information from satellites
and baseline information on population density and distribution, as well as citizen-generated data, including the national complaint system
in Indonesia called LAPOR!, citizen journalism video uploads to an online news channel, and real-time big data such as text-, image- and
video-oriented social media. The tool is currently being tested with and improved based on feedback from disaster management
practitioners. Haze Gazer has the potential to enable Indonesia’s local (BPBD) and national (BNPB) disaster management authorities to
target their interventions and to align their e�orts with those of a�ected populations to increase community resilience.
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 United Nations International Strategy for Disaster Reduction

(UNISDR)

This Guidelines and Lessons for Establishing and Institutionalizing Disaster Loss Databases report from 2009 documents the experiences
of the UNDP Regional Programme on Capacity Building for Sustainable Recovery and Risk Reduction in implementing disaster loss
databases using the DesInventar methodology.   The DesInventar is based on a relational database structure and a disciplined expert
assisted structure for data collection and classi�cation that permits the homogeneous capture, analysis and graphic representation of
information on disaster occurrences and losses. The report provides step-by-step guidelines for developing a disaster loss database, based
on the regional programme’s experience. The report identi�es and documents the processes adopted in each of the tsunami a�ected
countries during the implementation of the disaster loss database. The report discusses and draws key challenges, lessons and good
practices from the implementation of disaster loss database in each of the tsunami a�ected countries. The report gives the background on
UNDP and the regional programme, and discusses disaster loss  databases in the context of disaster risk reduction (DRR).

PreventionWeb is a participatory web platform for the disaster risk reduction community, with a primary purpose of facilitating an
understanding of the subject of disaster risk reduction (DRR) and the work of professionals in this area by providing current news and
views on the topic, and tools for exchange and collaboration. PreventionWeb provides information and data on various countries in the
Asia-Paci�c region. In addition, background material on the Sendai Framework and speci�c hazards is being o�ered. In particular,
PreventionWeb contains publications, education materials, country and regional reports, maps, data and statistics, events information, as
well as a collaborative environment to get in touch with others in the disaster risk reduction community. Access information on Asia and
Oceania directly, learn more about hazards and �nd risk datasets.
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In case of natural disasters such as �oods and extreme weather, a fast and secure �ow of information is essential for citizens to be able to
cope with the situation. Mobile4D is a disaster information and alerting system based on smartphone technology to allow both for timely
noti�cation of a�ected stakeholders and easy and barrier-free crowdsourcing of disaster information on the local level in Lao PDR.
Mobile4D consists of a mobile application for the Android operating system, as well as a web-frontend to enable di�erent administrative
layers to send out warnings and provide further information (such as safety advice and contact information for questions/help), as well as
a disaster management server that handles incoming warnings and sends out noti�cations to those in danger. The mobile application also
allows for reporting disasters at the place they occur.

Sai Fah: The Flood Fighter is a mobile application that challenges players of all ages, but particularly children, to learn how to protect
themselves and those around them from �oods. Players learn �ood safety lessons as they encounter �ood hazards, from live electrical
current to dangerous wildlife. Sai Fah: The Flood Fighter, the �rst mobile application developed by UNESCO Bangkok and Opendream, was
built to raise awareness around �ood safety issues following the 2011 deluge in Thailand. Sai Fah has been downloaded by nearly 100,000
users in 140 countries in 4 languages: Thai, English, French and Bahasa Indonesian. The mobile application is available for download on
both iOS and Android operating systems and is free of charge. UNESCO Bangkok has also developed a similar application in the context of
earthquakes and tsunamis.

Tanah: Earthquake and Tsunami Fighter is a fun action packed game (mobile application) that makes learning about disaster risk reduction
actions interesting and engaging for people of all ages, but particularly children. This game is a result of the collaboration between the Red
Cross/Red Crescent Global Disaster Preparedness Center (GDPC), UNESCO Bangkok and the developer Opendream with funding support
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from USAID. With more than 20 exciting and challenging stages, Tanah: The Tsunami and Earthquake Fighter, has been developed to
engage users to learn how to protect themselves from earthquakes and tsunamis, providing key survival lessons for all phases of disaster –
preparedness, response and recovery. The game is available in English, Bahasa Indonesian and Thai with additional languages to come
through generous support from the GDPC, USAID and other partners. The mobile application is available for download on both iOS and
Android operating systems and is free of charge. UNESCO Bangkok has also developed a similar application in the context of �oods.

PetaBencana.id is a project initiated by the Urban Risk Lab at MIT as a free platform for emergency response and disaster management in
Indonesia. It is a tool that combines data from hydraulic sensors with citizen reports over social media and civic applications, including via
Twitter, to produce real-time �ood maps in Jakarta and other cities in Indonesia, including Surabaya and Bandung. The platform adopts a
“people are the best sensors” paradigm, where con�rmed reports are collected directly from the users at street level in a manner that
removes expensive and time-consuming data processing. This framework creates accurate, real-time data which is immediately made
available for users and �rst responders. PetaBencana.id gathers, sorts, and visualizes data using specially developed CogniCity Open
Source Software - an enterprise-level platform for emergency response and disaster management - to transforms the noise of social and
digital media into critical information for residents, communities, and government agencies. In 2016, the project’s Twitter feed for Jakarta
(@PetaJkt) had more than 50,000 followers and received nearly 10,000 tweets providing �ood information to the platform, underlining the
signi�cant involvement of Jakarta citizens, according to a case study.

The EWS 1294 early warning message dissemination dashboard has been developed by People in Need for the National Committee for
Disaster Management (NCDM) of Cambodia. The system provides NCDM with the ability to send voice based alerts in the event of a natural
disaster in Cambodia. Hence, through the EWS 1294 system warning messages are directly directly to the mobile phones of people at risk.
First piloted in 2013, the system has now expanded to cover more than 200,000 households in seven provinces, including many of the
most vulnerable areas of Cambodia. People in Cambodia can simply register for the system by dialing the free call 1294 and follow the
promts to register province, district and commune. After all, early warnings allow people to prepare themselves, their families, and their
livelihoods for the oncoming danger. This could mean evacuation to the nearest safe site, or staying in their homes and securing their most
important possessions; the extra time to prepare can often mean the di�erence between life and death. In order to strengthen the existing
Early Warning System, People in Need has now developed an automated �ood sensor named Tepmachcha, designed by the DAI Maker Lab
with funding from USAID’s Development Innovations project. Tepmachcha is a solar-powered, GSM-enabled, sonar-based stream gauge,
built on open-source technology. The device uses ultrasonic sound waves to measure the height of the water and sends this captured data
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6JG� +KPFW� -WUJ�+KOCNC[CU� �+-+��� GZVGPFKPI� HTQO� VJG� +KPFW� -WUJ� QH� $HIJCPKUVCP� CPF� 2CMKUVCP� KP� VJG� PQTVJYGUV� VQ� VJG� +GPIFWCP
/QWPVCKPU�KP�UQWVJYGUV�&JKPC�KP�VJG�GCUV��KU�QPG�QH�VJG�OQUV�JGCXKN[�INCEKGTK\GF�CTGCU�KP�VJG�YQTNF��*NCEKGTU�CPF�INCEKCN�NCMGU�KP�VJG�+KPFW
-WUJ�+KOCNC[CU�JCXG�DGGP�GUUGPVKCN�PCVWTCN�TGUQWTEGU�RTQXKFKPI�HTGUJ�YCVGT�VQ�CDQWV�QPG�VJKTF�QH�VJG�YQTNF�RQRWNCVKQP�� ØP�VJG�+-+��CU
YGNN� CU� KP�OCP[�QVJGT�RCTVU� QH� VJG�YQTNF�� INCEKGTU� CTG� UJTKPMKPI� CPF� INCEKCN� NCMGU� CTG�DGKPI� HQTOGF��%GUKFGU� DGKPI� C� UKIPKÒECPV� PCVWTCN
TGUQWTEG�� INCEKCN� NCMGU� EQWNF� RQUUKDN[� DG� UQWTEGU� QH� PCVWTCN� FKUCUVGTU� IGPGTCVKPI� OCUUKXG� ÓQQFU� CPF� FGDTKU� ÓQYU� ECWUKPI� GZVGPUKXG
FCOCIGU�FQYPUVTGCO�UWEJ�CU�NQUU�QH�NKXGU��NKXGNKJQQFU�CPF�KPHTCUVTWEVWTGU��6JGTG�CTG�OCP[�GZCORNGU�QH�UWEJ�KPEKFGPEGU�KP�VJG�+-+�TGIKQP
YJGP� NQUU� QH� NKXGU� CPF� RTQRGTVKGU� JCF� QEEWTTGF� FWG� VQ� INCEKCN� NCMGU� QWVDWTUV� ÓQQFU� �*.1)U�� ECWUGF� D[� DTGCEJKPI� QH� OQTCKPG� FCOU
FCOOKPI�VJG�NCMGU��$ICKPUV�VJKU�DCEMFTQR��VJGaØPVGTPCVKQPCN�&GPVTG�HQT�ØPVGITCVGF�/QWPVCKP�'GXGNQROGPV��Ø&Ø/1'��WPFGTVQQM�*NCEKCN�.CMG
ØPXGPVQT[�QH�VJG�+-+�4GIKQP�WUKPI�UCVGNNKVG�KOCIGU��.CMGU�YGTG�OCRRGF�EQXGTKPI�ÒXG�OCLQT�TKXGT�DCUKPU�QH�VJG�+-+�TGIKQP�PCOGN[�$OW
'CT[C�� %TCJOCRWVTC��*CPIGU�� ØPFWU�� CPF� ØTTCYCFF[� CPF�PWODGTGF� VJQUG� NCMGU� CEEQTFKPIN[�� ØP� UWOOCT[�� VJGTG� CTG� ������� INCEKCN� NCMGU
OCRRGF�FWTKPI�VJG�KPXGPVQT[�RTGRCTCVKQP�YJKEJ�EQXGTGF�CP�CTGC�QH�CDQWV�������US��MO�KP�VJG�TGIKQP�

'KUCUVGT�NQUU�FCVC�CTG�JGNRHWN� KP�WPFGTUVCPFKPI�VJG�EQUV�CPF�KORCEV�QH�FKUCUVGT�GXGPVU��CPF�VJWU�JGNRU�OCMG�KPHQTOGF�RQNKE[�FGEKUKQP�VQ
HQTOWNCVG�CPF� KORNGOGPV�G×GEVKXG�FKUCUVGT�OCPCIGOGPV�RNCPU��6JG�0GRCN�/WNVK�.GXGN�4KUM�$UUGUUOGPV�)QT�)NQQF�U[UVGO�DWKNV�QP�QRGP
UQWTEG� CTEJKVGEVWTG� RTQXKFGU� KPVGTCEVKXG� KPVGTHCEG� VQ� CPCN[\G� JKUVQTKECN� FKUCUVGT� GXGPV� CPF� NQUU� FCVC� DCUG� VQ� FTCY� RQNKE[� TGNGXCPV
KPHQTOCVKQP��6JG�FKUCUVGT�GXGPV�FCVC�KU�UQWTEGF�HTQO�/KPKUVT[�QH�+QOG�$×CKTU��/Q+$��QH�0GRCN�YJKEJ�JCU�DGGP�EQPUQNKFCVGF�CU�TGRQTVGF

Y (CUV�CPF�0QTVJ�(CUV�$UKC�a5QWVJ�CPF�5QWVJ�9GUV�$UKC�a
CPF�0QTVJ�CPF�&GPVTCN�$UKC
é *NCEKCN�.CMG�1WVDWTUV�)NQQFU
D -PQY�;QWT�4KUM�a0GVYQTM�2NCPPKPI�a&QPVKPIGPE[�2NCPPKPI�a
CPF�2QNKE[�	�4GIWNCVKQP
� 4KUM�2TGXGPVKQP�aCPF�4KUM�4GFWEVKQP
=

Y 5QWVJ�CPF�5QWVJ�9GUV�$UKC
é )NQQFU
D -PQY�;QWT�4KUM�a0GVYQTM�2NCPPKPI�a2TGRCTGFPGUU�a
CPF�2QNKE[�	�4GIWNCVKQP
� 4KUM�2TGXGPVKQP�aCPF�4KUM�4GFWEVKQP
=



%KXWDQ�)RUHVW�)LUH�'HWHFWLRQ�DQG�0RQLWRULQJ�6\VWHP
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�ØPVGTPCVKQPCN�&GPVTG�HQT�ØPVGITCVGF�/QWPVCKP�'GXGNQROGPV

�Ø&Ø/1'�

1HSDO�(DUWKTXDNH�5HFRYHU\�DQG�5HFRQVWUXFWLRQ�ΖQIRU�
PDWLRQ�3ODWIRUP
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� �
�ØPVGTPCVKQPCN�&GPVTG�HQT�ØPVGITCVGF�/QWPVCKP�'GXGNQROGPV

�Ø&Ø/1'�

D[� NQECN� EJCRVGTU�RTGUGPV� KP�FKUVTKEVU�CPF�XKNNCIG�FGXGNQROGPV� EQOOKVVGGU��5QOG� NGXGN�QH�SWCNKV[� EJGEM�QP�FCVC�JCU�DGGP�FQPG�RTKQT� VQ
CUUKOKNCVKQP� KP� VJG� U[UVGO�� 6JG� U[UVGO� RTQXKFGU� CP� KPVGTHCEG� VQ� UGG� FKUCUVGT� VTGPFU� �GXGPV� HTGSWGPE[�� RGQRNG� MKNNGF�� CPF� GUVKOCVGF
GEQPQOKE�NQUU��HQT�URGEKÒE�V[RG�QT�CNN�FKUCUVGT�V[RG�DGVYGGP������VQ�$RTKN�QH�������CV�FKUVTKEV�QT�8'&�NGXGN��$NQPI�YKVJ�VJG�DCT�EJCTV��WUGT�ECP
XKGY� UVCVKUVKEU� KP� VCDWNCT� HQTO� QT� OCR� HQTO� DQVJ� D[� RQKPV� CPF� EJNQTQRNGVJ� U[ODQNQI[�� ØP� CFFKVKQP� VQ� CDQXG� VJTGG� GNGOGPVU�� 'KUCUVGT
'COCIG�ØPFGZ��''Ø��DCUGF�QP�EQODKPCVKQP�QH�CNN�VJG�VJTGG�GNGOGPVU�ECP�CNUQ�DG�XKGYGF�QP�VJG�OCR�VQ�CKF�KP�RTKQTKVK\CVKQP�RTQEGUU��6JG
U[UVGO�KU�RWDNKEN[�CEEGUUKDNG�QXGT�VJG�ØPVGTPGV�

)QT�%JWVCP��VJGTG�KU�C�ENGCT�PGGF�HQT�TGNKCDNG�CPF�VKOG�G×GEVKXG�KPHQTOCVKQP�QP�HQTGUV�ÒTGU��6Q�VJKU�TGICTF��UCVGNNKVG�KOCIGT[�JCU�HQWPF�VQ�DG
WUGHWN� KP�ÒTG�FGVGEVKQP�CPF�OQPKVQTKPI��CPF�DWTPV�CTGC�CUUGUUOGPV�QP�PGCT�TGCN�VKOG�DCUKU��6Q� VJKU� TGICTF�� VJG� ØPVGTPCVKQPCN�&GPVTG� HQT
ØPVGITCVGF�/QWPVCKP�'GXGNQROGPV��Ø&Ø/1'��JCU�FGXGNQRGF�C�HQTGUV�ÒTG�FGVGEVKQP�CPF�OQPKVQTKPI�U[UVGO�HQT�%JWVCP�KP�ENQUG�EQNNCDQTCVKQP
YKVJ�VJG�'GRCTVOGPV�QH�)QTGUVU�QH�%JWVCP��6JG�U[UVGO�HCEKNKVCVGU�FCVC�CESWKUKVKQP��RTQEGUUKPI��CPF�TGRQTVKPI�QH�ÒTG�NQECVKQP�KPHQTOCVKQP�KP
CP�CWVQOCVGF�OCPPGT��+GPEG��VJG�KPVGTCEVKXG�QPNKPG�OCRRKPI�CRRNKECVKQP�CNNQYU�XKUWCNK\CVKQP�QH�CEVKXG�ÒTG�NQECVKQPU�QP�CP[�IKXGP�FC[�CNQPI
YKVJ�F\QPIMJCI�NGXGN�ÒTG�EQWPV�UVCVKUVKEU��6JG�U[UVGO�KU�RWDNKEN[�CEEGUUKDNG�QXGT�VJG�ØPVGTPGV��$�WUGT�KU�CDNG�VQ�UGNGEV�C�EGTVCKP�VKOG�RGTKQF�VQ
XKGY�VJG�ÒTG�GXGPVU�WUKPI�C�VKOG�UNKFGT�VQQN�

ØP�$RTKN�������0GRCN�GZRGTKGPEGF�C�OCUUKXG�GCTVJSWCMG�VJCV�C×GEVGF�C�OCLQTKV[�QH�VJG�EQWPVT[
U�FKUVTKEVU�CPF�KP�YJKEJ�VJQWUCPFU�QH�RGQRNG
NQUV� VJGKT� NKXGU�� YKVJ� OCP[� OQTG� KPLWTGF� CPF� NGHV� JQOGNGUU�� 6JG� /KPKUVT[� QH� +QOG� $×CKTU� �/Q+$�� *QXGTPOGPV� QH� 0GRCN�� KP� ENQUG
EQNNCDQTCVKQP� YKVJ� VJG� ØPVGTPCVKQPCN� &GPVGT� HQT� ØPVGITCVGF� /QWPVCKP� 'GXGNQROGPV� �Ø&Ø/1'��� CPF� VJG� VGEJPKECN� UWRRQTV� HTQO� VJG
(PXKTQPOGPVCN� 5[UVGO� 4GUGCTEJ� ØPUVKVWVG� �(54Ø�� JCU� FGXGNQRGF� CPF� FGRNQ[GF� VJG� 0GRCN� (CTVJSWCMG� ������ 'KUCUVGT� 4GEQXGT[� CPF
4GEQPUVTWEVKQP� ØPHQTOCVKQP� 2NCVHQTO� �0'44Ø2��� 6JG� 0'44Ø2� CEVU� CU� C� WPKÒGF� JWD� HQT� GCTVJSWCMG�TGNCVGF� KPHQTOCVKQP� HQT� WUG� D[
IQXGTPOGPV� OKPKUVTKGU� CPF� FGRCTVOGPVU� CPF� QVJGT� UVCMGJQNFGTU� GPICIGF� KP� FKUCUVGT� TGEQXGT[� CPF� TGEQPUVTWEVKQP�� 6JG� KPHQTOCVKQP
RNCVHQTO� EQPVCKPU� MG[� HCEVU� CPF� ÒIWTGU�� CU� YGNN� CU� KPVGTCEVKXG� OCRU�� EJCTVU� CPF� KPHQITCRJKEU�� ØP� RCTVKEWNCT�� JKIJ�TGUQNWVKQP� KPVGTCEVKXG
UCVGNNKVG�KOCIGT[�GPCDNGU�DGHQTG�CPF�CHVGT�XKUWCNK\CVKQP��6JG�RNCVHQTO�KU�JQUVGF�D[�Ø&Ø/1'�CPF�RWDNKEN[�CXCKNCDNG�QXGT�VJG�ØPVGTPGV�

Y 5QWVJ�CPF�5QWVJ�9GUV�$UKC
é 9KNFÒTGU
D &QPVKPIGPE[�2NCPPKPI�aCPF�2TGRCTGFPGUU
� 4KUM�4GFWEVKQP
=

Y 5QWVJ�CPF�5QWVJ�9GUV�$UKC
é (CTVJSWCMGU
D 0GVYQTM�2NCPPKPI�a&QPVKPIGPE[�2NCPPKPI�a
CPF�2QNKE[�	�4GIWNCVKQP
� 2TGRCTGFPGUU�CPF�4GURQPUG�aCPF�4GEQXGT[
=



3KLOLSSLQHV�&RPPXQLW\�5LVN�$VVHVVPHQW�	�3ULRULWL]D�
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*XLGHOLQHV�IRU�'LVDVWHU�5HVSRQVH�3DUWQHULQJ�EHWZHHQ
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Ζ1121(7�3RUWDEOH�0RELOH�7HOHFRPPXQLFDWLRQV�%DVH
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�Ø0010(6��4GRWDNKE�QH�-QTGC

9JGP�C�PCVWTCN�FKUCUVGT�UVTKMGU��KV�KU�ETKVKECN�VQ�TGNKGXG�VJQUG�KPFKXKFWCNU�UW×GTKPI��+QYGXGT��KV�OC[�PQV�DG�CDNG�VQ�TGCEJ�CNN�RGQRNG�KP�PGGF�CV
VJG�UCOG�VKOG�CPF�C�RTKQTKVK\CVKQP�JCU�VQ�DG�OCFG��6Q�CFFTGUU�VJKU��VJG�&QOOWPKV[�4KUM�$UUGUUOGPV�CPF�2TKQTKVK\CVKQP�RQTVCN�Q×GTU�C�FCVC�
FTKXGP� QXGTXKGY� QH� CTGCU� OQUV� KP� PGGF�� 6JG� RQTVCN�� FGXGNQRGF� D[� VJG� 0GVJGTNCPFU� 4GF� &TQUU�� EWTTGPVN[� EQPUKUVU� QH� EQOOWPKV[� TKUM
CUUGUUOGPVU�HQT�VJG�2JKNKRRKPGU��CU�YGNN�CU�C�RTKQTKVK\CVKQP�KPFGZ�OQFGN�YKVJ�TGICTF�VQ�V[RJQQPU�HQT�VJG�2JKNKRRKPGU��6Q�EQPUVTWEV�VJG�NCVVGT�
RTG�FKUCUVGT� KPFKECVQTU�HTQO�VJG�EQOOWPKV[�TKUM�CUUGUUOGPV�CTG�EQODKPGF�YKVJ�RQUV�FKUCUVGT�FCVC�QP�TCKPHCNN�CPF�YKPF�URGGF�VQ�RTGFKEV
VJG� IGQITCRJKECN� URTGCF�QH� FCOCIG�� CPF� VJWU� VJG� RTKQTKVK\CVKQP� QH� FKUCUVGT� TGNKGH�� 6JKU� FCVC�FTKXGP�OQFGN� JCU� CNTGCF[� DGGP� CRRNKGF� HQT
V[RJQQPU�KP�VJG�2JKNKRRKPGU�KP�������KPENWFKPI�+CKOC��1EVQDGT�������CPF�0QEM�6GP��'GEGODGT��������6JG�0GVJGTNCPFU�4GF�&TQUU�JCU�RNCPU
VQ�KPENWFG�ÓQQFU��GCTVJSWCMGU�CPF�QVJGT�FKUCUVGTU�KP�VJG�PGCT�HWVWTG��KPENWFKPI�HQT�QVJGT�EQWPVTKGU�UWEJ�CU�0GRCN�

6JG�IWKFGNKPGU� È%WKNFKPI�(×GEVKXG�2CTVPGTUJKRU� ØP�&QORNGZ�(PXKTQPOGPVUÉ�RWDNKUJGF�D[�*5/$�'KUCUVGT�4GURQPUG�CPF� VGNGEQO�QRGTCVQT
5QWMVGN�KU�C�TGUQWTEG�VQ�JGNR�OQDKNG�PGVYQTM�QRGTCVQTU�LQKP�HQTEGU�YKVJ�PQP�IQXGTPOGPVCN�QTICPK\CVKQPU��0*1U��TCRKFN[�CPF�G×GEVKXGN[�KP
VKOGU�QH�FKUCUVGTU��$U�KV�KU�MG[�VQ�UCXG�NKXGU�CPF�TGCEJ�XWNPGTCDNG�EQOOWPKVKGU�YJGP�C�FKUCUVGT�UVTKMGU��EQQRGTCVKQP�DGVYGGP�QTICPK\CVKQP�KU
ETKVKECN��6JG�IWKFG�Q×GTU�C�EJGEMNKUV�CPF�DGUV�RTCEVKEGU�ICVJGTGF�HTQO�EQPUWNVCVKQPU�YKVJ�OQDKNG�QRGTCVQTU�CPF�0*1U��6JKU� KU�RCTVKEWNCTN[
TGNGXCPV�IKXGP�VJCV�C�UJKHV�VQYCTFU�VJG�FKIKVK\CVKQP�QH�CKF�JCU�NGF�VQ�OQDKNG�VGEJPQNQI[�DGEQOKPI�C�EGPVTCN�EQORQPGPV�QH�CUUKUVCPEG��6JG
WDKSWKV[�CPF�UECNG�QH�OQDKNG�PGVYQTMU�OGCPU�VJG[�JCXG�DGEQOG�CVVTCEVKXG�FGNKXGT[�EJCPPGNU�HQT�OCP[�HQTOU�QH�JWOCPKVCTKCP�CUUKUVCPEG�KP
VKOGU�QH�FKUCUVGT�

Y 5QWVJ�(CUV�$UKC
é 6[RJQQPU���&[ENQPGU
D -PQY�;QWT�4KUM�aCPF�+WOCPKVCTKCP�4GURQPUG
� 4KUM�4GFWEVKQP�aCPF�2TGRCTGFPGUU�CPF�4GURQPUG
=

Y (CUV�CPF�0QTVJ�(CUV�$UKC�a5QWVJ�(CUV�$UKC�a
5QWVJ�CPF�5QWVJ�9GUV�$UKC�a0QTVJ�CPF�&GPVTCN�$UKC�aCPF�2CEKÒE
é (CTVJSWCMGU�a)NQQFU�a6[RJQQPU���&[ENQPGU�a6UWPCOKU�a

.CPFUNKFGU�a8QNECPKE�(TWRVKQPU�a*NCEKCN�.CMG�1WVDWTUV�)NQQFU�a
CPF�9KNFÒTGU
D 0GVYQTM�2NCPPKPI�a&QPVKPIGPE[�2NCPPKPI�a
CPF�+WOCPKVCTKCP�4GURQPUG
� 4KUM�4GFWEVKQP�aCPF�2TGRCTGFPGUU�CPF�4GURQPUG
=

Y (CUV�CPF�0QTVJ�(CUV�$UKC
é (CTVJSWCMGU�a)NQQFU�a6[RJQQPU���&[ENQPGU�a6UWPCOKU�a

.CPFUNKFGU�a8QNECPKE�(TWRVKQPU�a*NCEKCN�.CMG�1WVDWTUV�)NQQFU�a
CPF�9KNFÒTGU
D 0GVYQTM�2NCPPKPI�aCPF�+WOCPKVCTKCP�4GURQPUG
� 2TGRCTGFPGUU�CPF�4GURQPUG�aCPF�4GEQXGT[
=
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�7PKVGF�5VCVGU�0CVKQPCN�1EGCPKE�CPF�$VOQURJGTKE�$FOKPKUVTCVKQP

�01$$����&GPVGT�HQT�6UWPCOK�4GUGCTEJ

Ø0010(6�� C� -QTGCP� Ø&6� FGXKEG� CPF� UQHVYCTG� EQORCP[�� FGXGNQRGF� C� RQTVCDNG� DCEMRCEM�V[RG�OQDKNG� DCUG� UVCVKQP� �DCEMRCEM� .6(��YKVJ� C
YKTGNGUU�DCEMJCWN�FGXKEG��YJKEJ�ECP�DG�CRRNKGF�VQ�C�PCVKQPCN�FKUCUVGT�UCHGV[�PGV��6JKU�FGXKEG�ECP�DG�CRRNKGF� KP�FKUCUVGT�UKVWCVKQPU�YJGTG
EQOOWPKECVKQPU�PGVYQTMU�CTG�FGUVTQ[GF�CPF�QT�FKUEQPPGEVGF��6JG�DCEMRCEM�V[RG�DCUG�UVCVKQP�KU�RQTVCDNG�UQ�VJCV�KV�ECP�DG�WUGF�KPUVCPVN[
YKVJQWV� UGRCTCVG� KPUVCNNCVKQP�� 7PFGT� 68�YJKVG� URCEG� �6895�� QT� UCVGNNKVG� DCEMJCWN�� EQOOWPKECVKQPU� UGTXKEGU� CTG� CXCKNCDNG�� EQXGTKPI� NQPI
FKUVCPEGU�QH�QXGT��MO��6JG�VGEJPQNQI[�KU�DWKNV�VQ�FKURGTUG�VTCÕE�QXGTNQCF�KP�PGVYQTM�U[UVGOU��/QTGQXGT��VJG�DCUG�UVCVKQP�KU�GSWKRRGF�YKVJ
C�VQWEJUETGGP�CPF�9GD�7Ø��2JQVQ�ETGFKVU��Ø0010(6

*QQING�2GTUQP�)KPFGT� KU�C�YGD�CRRNKECVKQP� VJCV�CNNQYU� KPFKXKFWCNU� VQ�RQUV�CPF�UGCTEJ� HQT� VJG�UVCVWU�QH� TGNCVKXGU�QT� HTKGPFU�C×GEVGF�D[�C
FKUCUVGT��6JG�RTQITCO�CNUQ�NGVU�RTGUU�CIGPEKGU��PQP�IQXGTPOGPVCN�CIGPEKGU�CPF�QVJGTU�EQPVTKDWVG�VQ�VJG�FCVCDCUG�CPF�TGEGKXG�WRFCVGU�D[
WUKPI�VJG�2GTUQP�)KPFGT�CRRNKECVKQP�RTQITCOOKPI� KPVGTHCEG� �$2Ø��� ØP�CFFKVKQP��YGDUKVGU�ECP�EJQQUG�VQ�GODGF�*QQING�2GTUQP�)KPFGT�CU�C
ICFIGV�QP�VJGKT�QYP�RCIGU��*QQING�2GTUQP�)KPFGT�KU�QRGP�UQWTEG�UQHVYCTG�OGCPKPI�VJCV�CP[�FGXGNQRGT�ECP�ETGCVG�VJGKT�QYP�KPUVCPEG�QH
*QQING�2GTUQP�)KPFGT�CHVGT�C�FKUCUVGT��2GTUQP�)KPFGT�JCU�DGGP�NCWPEJGF�KP�QXGT����NCPIWCIGU��ØV�YCU�FGXGNQRGF�KP�TGURQPUG�VQ�VJG�+CKVK
(CTVJSWCMG�YJKEJ�QEEWTTGF� KP�������7UGTU� ECP�IGV� CEEGUU� VQ� VJG�YGDUKVG� VJTQWIJ� UOCTVRJQPGU�QT� EQORWVGTU�CPF� UGGM� KPHQTOCVKQP�QP
NQXGF�QPGUÆ�YJGTGCDQWVU��$NQPI�YKVJ�*QQING�(CTVJ��VJKU�RTQITCO�JCU�EQPVTKDWVGF�VQ�UGXGTCN�OKUUKPI�RGTUQPU�DGKPI�HQWPF�FWTKPI�CPF�KP�VJG
CHVGTOCVJ�QH�UGXGTCN�FKUCUVGTU��UWEJ�CU�VJG�,CRCP�(CTVJSWCMG�KP������

'$46� KU� EQORQUGF�QH� TGCN�VKOG� VUWPCOK�OQPKVQTKPI� U[UVGOU� VJCV�CTG�RQUKVKQPGF�CV� UVTCVGIKE� NQECVKQPU� �KPENWFKPIa$WUVTCNKC��*WCO�� ØPFKC�
4WUUKCP� )GFGTCVKQP� CPF� 6JCKNCPF�� VJTQWIJQWV� VJG� QEGCP� CPF� RNC[� C� ETKVKECN� TQNG� KP� VUWPCOK� HQTGECUVKPI�� 6Q� GPUWTG� GCTN[� FGVGEVKQP� QH
VUWPCOKU�CPF�VQ�CESWKTG�FCVC�ETKVKECN�VQ�TGCN�VKOG�HQTGECUVU��01$$�JCU�RNCEGF�'GGR�QEGCP�$UUGUUOGPV�CPF�4GRQTVKPI�QH�6UWPCOK��'$46o�
UVCVKQPU�CV�UKVGU� KP�TGIKQPU�YKVJ�C�JKUVQT[�QH�IGPGTCVKPI�FGUVTWEVKXG�VUWPCOKU�� ØP�VJG�$UKC�2CEKÒE�TGIKQP��UWEJ�'$46�UVCVKQPU�CTG�RNCEGF�KP
XCTKQWU� EQWPVTKGU�� KPENWFKPI� $WUVTCNKC�� ØPFKC�� 4WUUKCP� )GFGTCVKQP� CPF� 6JCKNCPF�� ØP� *WCO�� VJG� 7PKVGF� 5VCVGU� 01$$� &GPVGT� HQT� 6UWPCOK
4GUGCTEJ� �0&64�� KU�YQTMKPI�YKVJ�01$$
U�0CVKQPCN�1EGCP�5GTXKEG� �015�� VQ�EQPFWEV�C� VUWPCOK�JC\CTF�CUUGUUOGPV�UVWF[� HQT� VJG� ØUNCPF�QH
*WCO��015�JCU�RTQXKFGF�PGY�DCVJOGVTKE�UWTXG[�FCVC�HQT�*WCO��CPF�VJG�0&64�KU�FGXGNQRKPI�PWOGTKECN�EQORWVGT�ITKFU�VJCV�ECP�DG�WUGF
YKVJ�C�VUWPCOK�KPWPFCVKQP�OQFGN�VQ�EQORWVG�VUWPCOK�KORCEV�HQT�FK×GTGPV�UGEVKQPU�QH�*WCO��6GUVKPI�VJG�UVCDKNKV[�CPF�CEEWTCE[�QH�VJG�ITKFU
YKVJ� UWEJ� VUWPCOK� EQORWVGT�OQFGN� KU� C� XKVCN� UVGR� KP� VJG� FGXGNQROGPV� QH� TGNKCDNG� ITKFU� VQ� DG� WUGF� KP� VUWPCOK�YCTPKPI�� GFWECVKQP� CPF
GXCEWCVKQP��4GCN�VKOG�FCVC�ECP�DG�CEEGUUGF�VJTQWIJ�C�YGD�DCUGF�RNCVHQTO��2JQVQ�EQR[TKIJVU��'$46���01$$�

Y (CUV�CPF�0QTVJ�(CUV�$UKC�a5QWVJ�(CUV�$UKC�a
5QWVJ�CPF�5QWVJ�9GUV�$UKC�a0QTVJ�CPF�&GPVTCN�$UKC�aCPF�2CEKÒE
é (CTVJSWCMGU�a)NQQFU�a6[RJQQPU���&[ENQPGU�a6UWPCOKU�a

.CPFUNKFGU�a8QNECPKE�(TWRVKQPU�a*NCEKCN�.CMG�1WVDWTUV�)NQQFU�a
CPF�9KNFÒTGU
D +WOCPKVCTKCP�4GURQPUG�aCPF�&QOOWPKECVKQP�YKVJ�&KVK\GPU
� 2TGRCTGFPGUU�CPF�4GURQPUG
=

Y (CUV�CPF�0QTVJ�(CUV�$UKC�a5QWVJ�(CUV�$UKC�a
5QWVJ�CPF�5QWVJ�9GUV�$UKC�a0QTVJ�CPF�&GPVTCN�$UKC�aCPF�2CEKÒE
é 6[RJQQPU���&[ENQPGU
D 2TGRCTGFPGUU
� 4KUM�4GFWEVKQP
=
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�9*/5�CPF�70(5&1

6JG�8QNECPQGU�	COR��(CTVJSWCMGU�UOCTVRJQPG�CRRNKECVKQP�UJQYU�VJG�NCVGUV�GCTVJSWCMGU�CPF�CEVKXG�XQNECPQGU�QP�C�OCR�CPF�CU�NKUV��$�WUGT
ECP� ÒNVGT� VJG� FCVC� UJQYP� KP� XCTKQWU� YC[U�� G�I�� D[� OCIPKVWFG� QT� CIG� QH� GCTVJSWCMGU�� VJG� FKUVCPEG� HTQO� QPG
U� NQECVKQP�� VJG� UVCVWU� QH
XQNECPQGU�CPF�UQ�QP��+GPEG��VJG�CRRNKECVKQP�JCU�VJG�RQVGPVKCN�VQ�GPJCPEG�CYCTGPGUU�QH�XWNPGTCDNG�EQOOWPKVKGU�KP�$UKC�CPF�VJG�2CEKÒE�YKVJ
TGICTFU� VQ� GCTVJSWCMGU� CPF� XQNECPKE� GTWRVKQPU�� 9KVJ� TGICTF� VQ� XQNECPKE� GTWRVKQPU�� COQPI� QVJGTU�� WUGTU� ECP�� UGG� EWTTGPVN[� GTWRVKPI
XQNECPQGU�QP�C�OCR��TGEGKXG�XQNECPQ�CNGTVU��VJTQWIJ�RWUJ�PQVKÒECVKQPU���CPF�TGEGKXG�XQNECPKE�CUJ�CFXKUQTKGU��9KVJ�TGICTF�VQ�GCTVJSWCMGU�
COQPI�QVJGTU��WUGTU�ECP�TGEGKXG�GCTVJSWCMG�CNGTVU��YKVJ�EWUVQOK\GF�PQVKÒECVKQPU���C�OCR�QH�VGEVQPKE�RNCVG�DQWPFCTKGU��TGEGPV�GCTVJSWCMGU�
CPF�UWDOKV�GZRGTKGPEG�TGRQTVU�CNQPIUKFG�NQECVKQP��'CVC�RTGUGPVGF�KP�VJG�CRRNKECVKQP�CTG�EQPVKPWQWUN[�DGKPI�EQNNGEVGF�CPF�WRFCVGF�HTQO
XCTKQWU� RWDNKE� UQWTEGU�� OCKPN[� KPVGTPCVKQPCN� CIGPEKGU� UWEJ� CU� 75*5�� *)<�� (/5&�� CU� YGNN� CU� XQNECPQFKUEQXGT[�EQO�� 6JG� CRRNKECVKQP� KU
EWTTGPVN[�CXCKNCDNG�QPN[�QP�VJG�$PFTQKF�OQDKNG�QRGTCVKPI�U[UVGO�

6JG�2JKNKRRKPGU�KU�JKV�D[�UGXGTCN�V[RJQQPU�C�[GCT��/QUV�QH�VJG�VKOG��VJGUG�ECWUG�OCLQT�ÓQQFKPI�VJCV�ECP�DG�C�FCPIGT�VQ�RGQRNG
U�NKHG�CPF
NKXGNKJQQF�� $ICKPUV� VJKU� DCEMFTQR�� VJG� UOCTVRJQPG� CRRNKECVKQP� $TMQ� CKOU� VQ� CFFTGUU� VJG� PGGF� QH� )KNKRKPQ� EKVK\GPU� HQT�OQTG� KPHQTOCVKQP
FWTKPI�VKOGU�QH�OCLQT�TCKPU��V[RJQQPU�CPF�ÓQQFU��%[�CEEGUUKPI�VJG�GZVGPUKXG�FCVCDCUGU�QH�2TQLGEV�01$+�CPF�'156��$TMQ�GPCDNGU�C�WUGT
WR�VQ�VJG�OKPWVG�WRFCVGU�QP�TCKPHCNN�CPF�QVJGT�YGCVJGT�EQPFKVKQPU�KP�ENQUG�RTQZKOKV[�QT�EJQUGP�NQECVKQP��)NQQF�/CRRKPI��7UKPI�FCVC�HTQO
RTGXKQWU�ÓQQFU��NKMG�1PFQ[���$TMQ�UJQYU�WUGTU�YJKEJ�CTGCU�CTG�RTQPG�VQ�ÓQQFKPI�UQ�VJG[�OC[�DG�CXQKFGF��QT�FGUKIPCVG�C�UCHG�\QPG�YJGTG
GXCEWGGU�ECP�IQ�VQ�FWTKPI�ÓQQFU��4GOQVG�/QPKVQTKPI��$TMQ�CNNQYU�WUGTU�VQ�EJGEM�QP�JQY�ÓQQFKPI�CPF�QT�TCKPHCNN� KU� KP�QVJGT�CTGCU��6JKU
HGCVWTG� KU� VCTIGVGF�CV� VJQUG�YJQ�YQTT[� KH�C� HCOKN[�OGODGT�� NQXGF�QPG�QT� HTKGPF� KU�FQKPI�ÒPG�FGURKVG� VJG�YGCVJGT��9GCVJGT�$FXKUQT[��%[
EQPPGEVKPI�YKVJ�2TQLGEV�01$+��2$*$5$�CPF�'156
U�XCTKQWU�YGCVJGT�OQPKVQTKPI�HCEKNKVKGU��$TMQ�IKXGU�WUGTU�WRFCVGU�QP�VJG�YGCVJGT��6JG
$TMQ�UOCTVRJQPG�CRRNKECVKQP�KU�CXCKNCDNG�QP�K15�CPF�$PFTQKF�QRGTCVKPI�U[UVGOU�

Y (CUV�CPF�0QTVJ�(CUV�$UKC�a5QWVJ�(CUV�$UKC�a
5QWVJ�CPF�5QWVJ�9GUV�$UKC�a0QTVJ�CPF�&GPVTCN�$UKC�aCPF�2CEKÒE
é (CTVJSWCMGU�aCPF�8QNECPKE�(TWRVKQPU
D -PQY�;QWT�4KUM�aCPF�2TGRCTGFPGUU
� 2TGRCTGFPGUU�CPF�4GURQPUG
=

Y 5QWVJ�(CUV�$UKC
é )NQQFU�a6[RJQQPU���&[ENQPGU�aCPF�(ZVTGOG�9GCVJGT
D 2TGRCTGFPGUU�aCPF�&QOOWPKECVKQP�YKVJ�&KVK\GPU
� 2TGRCTGFPGUU�CPF�4GURQPUG
=

Y (CUV�CPF�0QTVJ�(CUV�$UKC�a5QWVJ�(CUV�$UKC�a
5QWVJ�CPF�5QWVJ�9GUV�$UKC�aCPF�0QTVJ�CPF�&GPVTCN�$UKC
é *NCEKCN�.CMG�1WVDWTUV�)NQQFU
D &QOOWPKECVKQP�YKVJ�&KVK\GPU
� 4KUM�4GFWEVKQP
=
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�ØPHQTOCVKQP�CPF�$PCN[UKU�&GPVGT�HQT�2QUKVKQPKPI��0CXKICVKQP�CPF

6KOKPI��-QTQN[QX��4WUUKC

3KLOLSSLQHV�1DWLRQZLGH�2SHUDWLRQDO�$VVHVVPHQW�RI
+D]DUGV��12$+�
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�7PKXGTUKV[�QH�VJG�2JKNKRRKPGU

6JG�9QTNF�*NCEKGT�/QPKVQTKPI�5GTXKEG��9*/5��CPF�70(5&1�LQKPVN[�NCWPEJGF�VJG�*NCEKGT�UOCTVRJQPG�CRRNKECVKQP��6JKU�KPHQTOCVKQP�U[UVGO
CKOU� CV� DTKPIKPI� UEKGPVKÒECNN[� UQWPF� HCEVU� CPF� ÒIWTGU� QP� YQTNFYKFG� INCEKGT� EJCPIGU� VQ� FGEKUKQP�OCMGTU� CV� IQXGTPOGPVCN� CPF
KPVGTIQXGTPOGPVCN�NGXGNU�CU�YGNN�CU�TGCEJKPI�QWV�VQ�VJG�IGPGTCN�RWDNKE��6JG�9*/5�*NCEKGT�$RR�RTQXKFGU�C�OCR�KPVGTHCEG�DCUGF�QP�UCVGNNKVG
KOCIGU�VJCV�FKURNC[�CNN�VJG�QDUGTXGF�INCEKGTU�KP�VJG�WUGTÆU�RTQZKOKV[��%CUKE�KPHQTOCVKQP�KU�RTQXKFGF�HQT�GCEJ�INCEKGT��KPENWFKPI�RJQVQITCRJU
CPF�IGPGTCN�KPHQTOCVKQP�QP�UK\G�CPF�GNGXCVKQP��*TCRJU�YKVJ�QDUGTXCVKQP�FCVC�KNNWUVTCVG�VJG�INCEKGTÆU�FGXGNQROGPV��CNQPI�YKVJ�KPHQTOCVKQP
QP�NCVGUV�RTKPEKRCN�KPXGUVKICVQTU�CPF�VJGKT�URQPUQTKPI�CIGPEKGU�CU�YGNN�CU�FGVCKNGF�GZRNCPCVKQPU�QH�VJG�OGCUWTGOGPV�V[RGU��$FFKVKQPCNN[��C
VGZV� UGCTEJ� CNNQYU� VJG�WUGT� VQ� ÒNVGT� VJG� INCEKGT� D[�PCOG�� EQWPVT[�� TGIKQP��OGCUWTGOGPV� V[RG� CPF� VJG� EWTTGPV� ÈJGCNVJÉ� UVCVWU�� K�G�� KH� VJG
INCEKGT�JCU�ICKPGF�QT�NQUV�KEG�QXGT�VJG�RCUV�FGECFG��$�EQORCUU�UJQYU�VJG�ENQUGUV�QDUGTXGF�INCEKGTU�KP�CNN�FKTGEVKQPU�HTQO�VJG�WUGTÆU�EWTTGPV
RQUKVKQP��6JG�UOCTVRJQPG�CRRNKECVKQP�KU�CXCKNCDNG�HQT�DQVJ�K15�CPF�$PFTQKF�QRGTCVKPI�U[UVGOU�

6JG�*NQDCN�0CXKICVKQP�5CVGNNKVG�5[UVGO��*.10$55��KU�C�URCEG�DCUGF�UCVGNNKVG�U[UVGO�QRGTCVKPI�KP�VJG�TCFKQ�PCXKICVKQP�UCVGNNKVG�UGTXKEG�CPF
WUGF�D[� VJG� 4WUUKCP�$GTQURCEG�'GHGPEG� )QTEGU�� ØV� RTQXKFGU� CP� CNVGTPCVKXG� VQ�*25� CPF� KU� VJG� UGEQPF� NCVGTPCVKXG� PCXKICVKQPCN� U[UVGO� KP
QRGTCVKQP�YKVJ�INQDCN�EQXGTCIG�CPF�EQORCTCDNG�RTGEKUKQP��$EEGUU�VQ�UCVGNNKVG�URCEG�U[UVGOU�NGPFU�KORQTVCPV�ECRCDKNKVKGU�VQ�INQDCN�FKUCUVGT
TGUEWG� QRGTCVKQPU�� CU� VJG� UCVGNNKVGU� ECP� RTQXKFG� KORQTVCPV� HWPEVKQPU� UWEJ� CU� YGCVJGT� YCTPKPIU�� VGNGEQOOWPKECVKQPU�� RQUKVKQPKPI� CPF
PCXKICVKQP��6JKU�OC[�DG�WUGHWN�KP�VTCEMKPI�QH�XGJKENGU�CPF�UJKROGPVU�QH�TGNKGH�UWRRNKGU��CU�YGNN�CU�TGCN�VKOG�RQUKVKQPKPI�CPF�PCXKICVKQP�HQT
TGURQPFGTU�

6JG�7PKXGTUKV[�QH�VJG�2JKNKRRKPGU�0CVKQPYKFG�1RGTCVKQPCN�$UUGUUOGPV�QH�+C\CTFU��72�01$+��KU�C�OWNVKFKUEKRNKPCT[�TGUGCTEJ�EGPVGT�JQWUGF
KP�VJG�72�0CVKQPCN�ØPUVKVWVG�QH�*GQNQIKECN�5EKGPEGU�YKVJ�VJG�IQCN�QH�JGNRKPI�TGFWEG�VJG�KORCEVU�QH�JC\CTFU��ØV�UGGMU�VQ�CUUKUV�VJG�EQWPVT[�KP
FKUCUVGT� TKUM� TGFWEVKQP� CPF� OCPCIGOGPV�� ENKOCVG� EJCPIG� CFCRVCVKQP� CPF� OKVKICVKQP� G×QTVU� CPF� TGNCVGF� CEVKXKVKGU� VJTQWIJ� TGUGCTEJ�
FGXGNQROGPV�CPF�GZVGPUKQP�UGTXKEGU��6JG�72�01$+�YGDUKVG�IKXGU�WUGTU�QRVKQPU�VQ�EJGEM�VJG�HQNNQYKPI�OCRU��%CTCPIC[�NGXGN�ÓQQF�JC\CTF
OCRU� �HQT�OCLQT�TKXGT�DCUKPU��5VQTO�UWTIG�JC\CTF�OCRU� �HQT�CNN�EQCUVCN�EQOOWPKVKGU��.CPFUNKFG�JC\CTF�OCRU� �HQT� VJG�GPVKTG�2JKNKRRKPGU�
'GDTKU�ÓQY�JC\CTF�OCRU�6JQUG�OCRU�CTG�NCTIGN[�QÕEKCN�OCRU�WUGF�HQT�VJG�TGEQPUVTWEVKQP�CPF�TGJCDKNKVCVKQP�QH�5WRGT�6[RJQQP�;QNCPFC
�+CK[CP��C×GEVGF�CTGCU��6JG�OCRU�CNUQ�Q×GT�KPHQTOCVKQP�NC[GTU�QP�KORQTVCPV�KPHTCUVTWEVWTG�UWEJ�CU�UEJQQNU�CPF�JQURKVCNU�

Y 0QTVJ�CPF�&GPVTCN�$UKC
é (CTVJSWCMGU�a)NQQFU�a6[RJQQPU���&[ENQPGU�a6UWPCOKU�a

.CPFUNKFGU�a8QNECPKE�(TWRVKQPU�a*NCEKCN�.CMG�1WVDWTUV�)NQQFU�a
'TQWIJVU�a'\WFU�a9KNFÒTGU�aCPF�(ZVTGOG�9GCVJGT
D -PQY�;QWT�4KUM�aCPF�+WOCPKVCTKCP�4GURQPUG
� 4KUM�4GFWEVKQP�aCPF�2TGRCTGFPGUU�CPF�4GURQPUG
=

Y 5QWVJ�(CUV�$UKC
é )NQQFU�a6[RJQQPU���&[ENQPGU�a6UWPCOKU�a.CPFUNKFGU�a

CPF�(ZVTGOG�9GCVJGT
D &QPVKPIGPE[�2NCPPKPI�aCPF�2TGRCTGFPGUU
� 4KUM�4GFWEVKQP�a2TGRCTGFPGUU�CPF�4GURQPUG�aCPF�4GEQXGT[
=



6RXWK�$VLD�'URXJKW�0RQLWRULQJ�6\VWHP
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�&JKPC�0CVKQPCN�$FOKPKUVTCVKQP�QH�*055�CPF�$RRNKECVKQPU

6JG�5QWVJ�$UKC�'TQWIJV�/QPKVQTKPI�5[UVGO��5$'/5��YCU�GUVCDNKUJGF�KP������CPF�RTQXKFGU�YGGMN[�OCRU�VJCV�TGÓGEVU�FTQWIJV�EQPFKVKQPU�KP
5QWVJ� $UKC�� 6JG� U[UVGO� WUGU� PWOGTQWU� FTQWIJV� KPFKEGU�� KPENWFKPI� VJG� ØPVGITCVGF� 'TQWIJV� UGXGTKV[� ØPFGZ� CPF� 5QKN� /QKUVWTG� ØPFGZ�� VQ
OQPKVQT�CPF�CUUGUU�FTQWIJV�EQPFKVKQPU��6JG�U[UVGO�CPF� KVU�QWVEQOGU�CTG� KORGTCVKXG� VQ�FGEKUKQP�OCMKPI�RTQEGUU�� ØP�RCTVKEWNCT��FTQWIJV
EQPFKVKQPU�JCXG�C�PGICVKXG�KORCEV�QP�CITKEWNVWTG��6JQWIJ�VJG�5QWVJ�$UKC�'TQWIJV�/QPKVQTKPI�5[UVGO��Ø9/Ø�EQWNF�OQPKVQT�FTQWIJVÆU�KORCEV
QP� CITKEWNVWTG�� 6JTQWIJ� VJG� 5$'/5� YGDUKVG�� Ø9/Ø� ICTPGTGF� VJG� HTGGN[� CXCKNCDNG� UCVGNNKVG� KOCIGT[� VQ� KORTQXG� FTQWIJV�OQPKVQTKPI� CPF
FTQWIJV�RTGFKEVKQP��6JTQWIJ�VJG�5QWVJ�$UKC�'TQWIJV�/QPKVQTKPI�5[UVGOU��RQNKE[OCMGTU�CPF�TGNGXCPV�UVCMGJQNFGTU�CTG�CDNG�VQ��(ZRNQTG�VJG
URCVKCN�EQPFKVKQP�QH�ITQWPF�XGIGVCVKQP�VJTQWIJQWV�UQWVJ�$UKC�TGIKQP��CV�VJG�NGXGN�QH�URGEKÒE�FKUVTKEVU�KP�TGURGEVKXG�EQWPVTKGU�CPF�CV�VJG�NGXGN
QH� URGEKÒE� RKZGNU� QH� ���� D[� ���� MO�� 6JG� FGHCWNV� URCVKCN� KOCIG� UJQYU� VJG� FKUVTKDWVKQP� QH� FTQWIJV� EQPFKVKQP� QXGT� C� FKUVTKEV�� UWD�FKUVTKEV
CFOKPKUVTCVKXG� DQWPFCTKGU� KH� CP[� GZKUV� CPF� UQOG� NCPFOCTMU�� KPENWFKPI� TKXGTU�ECPCNU�� TQCFU� CPF� QT� UGVVNGOGPVU�� $� UKOKNCT� CRRTQCEJ� KU
HQNNQYGF� HQT� QVJGT� FTQWIJV� KPFKEGU�� 6JG� ØPVGITCVGF� 'TQWIJV� 5GXGTKV[� ØPFGZ� �Ø'5Ø�� ECNEWNCVKQPU� KPVGITCVG� UCVGNNKVG�DCUGF� QDUGTXCVKQPU� QH
XGIGVCVKQP�EQPFKVKQPU�CPF�ENKOCVG�FCVC�CPF�QVJGT�DKQRJ[UKECN� KPHQTOCVKQP�UWEJ�CU� NCPF�EQXGT�NCPF�WUG�V[RG�� VQRQITCRJ[�CPF�TKXGT�DCUKP
FGVCKNU��&TGCVG�VJG�QP�NKPG�VKOG�UGTKGU�ITCRJU�QH�FTQWIJV�TGNCVGF�XGIGVCVKQP�EJCTCEVGTKUVKEU�CPF�UVWF[�VJG�FGXKCVKQP�QH�VJQUG�HTQO�VJG�NQPI�
VGTO�OGCP� HQT� C� FKUVTKEV� QT� RKZGN�� 6JG� ITCRJU� ECP� DG� DWKNV� HQT� C� VKOG� RGTKQF� UGNGEVGF� D[� VJG� WUGT�� CNNQYKPI� VJG� FGXGNQRKPI� FGÒEKVU� QH
XGIGVCVKQP�FGPUKV[�CPF�XKIQT�VQ�DG�FGVGEVGF�CPF�SWCPVKÒGF�QP�NKPG��1PEG�VJG�FKUVTKEV�KU�UGNGEVGF�QP�VJG�HTQPV�RCIG�QH�VJG�'/5��VJG�FGHCWNV
VKOG� UGTKGU� ITCRJ� CRRGCTU� UJQYKPI� VJG� NQPI�VGTO� CXGTCIG� 8GIGVCVKQP� &QPFKVKQP� ØPFGZ� �8&Ø��� 6GORGTCVWTG� &QPFKVKQP� ØPFGZ� �6&Ø��
2TGEKRKVCVKQP�&QPFKVKQP�ØPFGZ��2&Ø��CPF�VJG�EWTTGPV�8&Ø��6&Ø�CPF�2&Ø�VKOG�UGTKGU��6JG�UVCTV�QH�VJG�RNQVVKPI�RGTKQF�ECP�DG�KPVGTCEVKXGN[�UGNGEVGF
CV�VJKU�RQKPV�CPF�VJG�VKOG�UGTKGU�ITCRJ�TG�RNQVVGF��5KOKNCTN[��QVJGT�KPFKEGU�ECP�DG�GZCOKPGF�CV�VJKU�UVCIG�D[�ENKEMKPI�VJG�CRRTQRTKCVG�NKPM�QP
VJG�UETGGP�CPF�CEEGUUKPI�VJG�QP�NKPG�FCVCDCUG��'QYPNQCF�KOCIGU�QH�FTQWIJV�KPFKEGU�ÈØ'5ØÉ�QT�È52ØÉ�HQT�5QWVJ�$UKC�HQT�KPENWUKQP�KP�XCTKQWU
TGRQTVU�QT�RTGUGPVCVKQPU��6JGUG�KOCIGU�OC[�DG�RTGXKGYGF�DGHQTG�FQYPNQCFKPI�

6JG�%GKFQW�0CXKICVKQP�5CVGNNKVG�U[UVGO� KU�WUGF�VQ�OQPKVQT�PCVWTCN�FKUCUVGTU�QEEWTTKPI� KP� VJG�2GQRNGU�4GRWDNKE�QH�&JKPC�� ØP�TGEGPV�[GCTU�
CHVGT�PCVWTCN�FKUCUVGTU��UWEJ�CU�HQTGUV�ÒTGU��GCTVJSWCMGU�CPF�ÓQQFU��EQOOWPKECVKQP�PGVYQTMU�YGTG�DTQMGP��6JKU�JCU�C�PGICVKXG�KORCEV�QP
EQOOWPKECVKQPU� CPF� FKUCUVGT� TGEQXGT[�� $U� C� TGURQPUG�� VJG� &JKPGUG� *QXGTPOGPV� JCU� GZRTGUUGF� VJG� PGGF� VQ� GUVCDNKUJ� C� TGNKCDNG
EQOOWPKECVKQP�PGVYQTM�U[UVGO��YJKEJ�RTKOCTKN[�TGNKGU�QP�VJG�%GKFQW�U[UVGO�EQODKPGF�YKVJ�QVJGT�EQOOWPKECVKQP�VGEJPQNQI[��%CUGF�QP
VJCV�� VJG� &JKPGUG� *QXGTPOGPV� CKOU� VQ� UGV� WR� C� OCPCIGOGPV� U[UVGO� HQT� GOGTIGPEKGU�� 6JG� U[UVGO� KU� FGUKIPGF� VQ� CEJKGXG� VYQ�YC[
EQOOWPKECVKQPU��KOCIGU�CPF�FCVC�VTCPUHQTOCVKQP��CPF�NQECVKQP�KFGPVKÒECVKQP��6JKU�YKNN�GPUWTG�VJCV�RQNKEKGU�OCFG�D[�JGCFSWCTVGTU�EQWNF�DG
HWNN[�KORNGOGPVGF�D[�ÒGNF�VGCOU��$EEQTFKPI�VQ�VJG�YGDUKVG��VJG�%GKFQW�5[UVGO�YKNN�DG�WUGF�VQ�OQPKVQT�IGQNQIKECN�FKUCUVGTU�HQT�VJG�5VCVG
*TKF�QH�&QTRQTCVKQP�QH�&JKPC��6JG�UCVGNNKVG�U[UVGO�Q×GTU�C�RNCVHQTO�VJCV�KU�CDNG�VQ�EQNNGEV�CPF�EQQTFKPCVG�CNN�UQTVU�QH�KPHQTOCVKQP��KPENWFKPI
KOCIGU�� FCVC�� CPF� NQECVKQP� FGVCKNU�� UWRRQTVKPI� DQVJ� RQNKE[�OCMKPI� EGPVGT� CPF� RQUV�FKUCUVGT� ÒTUV� TGURQPFGTU�� 6JG� U[UVGO� Q×GTU� VJG
QRRQTVWPKV[�VQ�WUG�TGNGXCPV�IGQITCRJKE�FCVC�VQ�FGUKIP�TQWVGU�KP�CFXCPEG�CU�C�YC[�QH�FKUCUVGT�RTGRCTCVKQP�

Y 5QWVJ�CPF�5QWVJ�9GUV�$UKC
é 'TQWIJVU
D -PQY�;QWT�4KUM�a2TGRCTGFPGUU�aCPF�2QNKE[�	�4GIWNCVKQP
� 4KUM�4GFWEVKQP�aCPF�2TGRCTGFPGUU�CPF�4GURQPUG
=

Y (CUV�CPF�0QTVJ�(CUV�$UKC
é (CTVJSWCMGU�a)NQQFU�a6[RJQQPU���&[ENQPGU�a6UWPCOKU�a

.CPFUNKFGU�a8QNECPKE�(TWRVKQPU�aCPF�'TQWIJVU
D -PQY�;QWT�4KUM�a0GVYQTM�2NCPPKPI�a2TGRCTGFPGUU�a
CPF�2QNKE[�	�4GIWNCVKQP
� 4KUM�2TGXGPVKQP�a4KUM�4GFWEVKQP�a
CPF�2TGRCTGFPGUU�CPF�4GURQPUG
=
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�512$&�52&��9QTNF�%CPM��$'%

0GRCN�KU�C�NCPFNQEMGF�EQWPVT[�KP�5QWVJ�$UKC�VJCV�KU�JKIJN[�XWNPGTCDNG�VQ�GCTVJSWCMGU��ØP�QTFGT�VQ�DGVVGT�WPFGTUVCPF�UGKUOKE�TKUM�CPF�DWKNF
TGUKNKGPEG�� VJG�9QTNF�%CPM�CPF�*)'44�� KP� EQNNCDQTCVKQP�YKVJ� VJG�*QXGTPOGPV�QH�0GRCN�CPF� VJG�1RGP�'CVC� HQT�4GUKNKGPEG� ØPKVKCVKXG�JCXG
RTQXKFGF�C�FCVC�UJCTKPI�RQTVCN�VJCV�Q×GTU�OCRU�CPF�OCR�NC[GTU�TGNGXCPV�VQ�FKUCUVGT�TKUM�OCPCIGOGPV��/CRU�QP�VJG�RQTVCN�KPENWFG�TGNGXCPV
KPHQTOCVKQP�QP�GCTVJSWCMGU��FTQWIJV�CPF�QVJGT�JC\CTFU�

6JG�2CEKÒE�&CVCUVTQRJG�4KUM�$UUGUUOGPV�CPF�)KPCPEKPI�ØPKVKCVKXG��2&4$)Ø��CKOU�VQ�RTQXKFG�VJG�2CEKÒE�ØUNCPF�&QWPVTKGU��2Ø&U��YKVJ�FKUCUVGT
TKUM�OQFGNKPI�CPF�CUUGUUOGPV�VQQNU��ØV�CNUQ�CKOU�VQ�GPICIG�KP�C�FKCNQIWG�YKVJ�VJG�2Ø&U�QP�KPVGITCVGF�ÒPCPEKCN�UQNWVKQPU�HQT�VJG�TGFWEVKQP�QH
VJGKT� ÒPCPEKCN� XWNPGTCDKNKV[� VQ� PCVWTCN� FKUCUVGTU� CPF� VQ� ENKOCVG� EJCPIG�� 6JG� KPKVKCVKXG� KU� RCTV� QH� VJG� DTQCFGT� CIGPFC� QP� FKUCUVGT� TKUM
OCPCIGOGPV�CPF�ENKOCVG� EJCPIG�CFCRVCVKQP� KP� VJG�2CEKÒE� TGIKQP��2&4$)Ø� KU� C� LQKPV� KPKVKCVKXG�QH� 512$&�52&��9QTNF�%CPM�� CPF� VJG�$UKCP
'GXGNQROGPV�%CPM�YKVJ�VJG�ÒPCPEKCN�UWRRQTV�QH�VJG�*QXGTPOGPV�QH�,CRCP��VJG�*NQDCN�)CEKNKV[�HQT�'KUCUVGT�4GFWEVKQP�CPF�4GEQXGT[��*)'44�
CPF� VJG� $&2�(7� 0CVWTCN� 'KUCUVGT� 4KUM� 4GFWEVKQP� 2TQITCOOG�� CPF� VGEJPKECN� UWRRQTV� HTQO� $Ø4� 9QTNFYKFG�� 0GY� <GCNCPF� *05� 5EKGPEG�
*GQUEKGPEG�$WUVTCNKC��2CEKÒE�'KUCUVGT�&GPVGT� �2'&���1RGP*GQ�CPF�*)'44�.CDU��6JG�2CEKÒE�'KUCUVGT�4KUM�$UUGUUOGPV�RTQLGEV�RTQXKFGU���
EQWPVTKGU�YKVJ�FKUCUVGT� TKUM� CUUGUUOGPV� VQQNU� VQ�JGNR� VJGO�DGVVGT� WPFGTUVCPF��OQFGN�� CPF� CUUGUU� VJGKT� GZRQUWTG� VQ�PCVWTCN� FKUCUVGTU�ØV
DWKNFU�QP�ENQUG�EQNNCDQTCVKQPU�DGVYGGP�VJG�5GETGVCTKCV�QH�VJG�2CEKÒE�&QOOWPKV[�VJTQWIJ�KVU�$RRNKGF�*GQUEKGPEG	COR��6GEJPQNQI[�'KXKUKQP
�52&�512$&���9%�CPF�$'%��YKVJ�VGEJPKECN� KPRWVU�HTQO�*05�5EKGPEG��*GQUEKGPEG�$WUVTCNKC��CPF�$Ø4�9QTNFYKFG��2&4$)Ø�RTQFWEGF�FGVCKNGF
RTQDCDKNKUVKE�JC\CTF�OQFGNU�HQT�CNN����EQWPVTKGU��UWEJ�CU�VTQRKECN�E[ENQPGU�YKVJ�YKPFU��UVQTO�UWTIG��TCKP�GCTVJSWCMG�YKVJ�ITQWPF�UJCMKPI�
CPF�VUWPCOK��2&4$)Ø�CUUGODNGF��RTQEGUUGF��FGXGNQRGF��CPF�QTICPK\GF�VJG�NCTIGUV�EQNNGEVKQP�QH�IGQ�TGHGTGPEGF�FCVC�HQT�JC\CTF�OQFGNKPI�KP
VJG� TGIKQP�� 5CVGNNKVG� KOCIGT[�6QRQITCRJKE�OCRU�%CVJ[OGVT[�OCRU�5WTHCEG� IGQNQI[�OCRU� 5WTHCEG� UQKN�OCRU� .CPF� EQXGT�NCPF� WUG�OCRU
*GQFGVKE� CPF� HCWNV� FCVC� +KUVQTKECN� ECVCNQIU� QH� VTQRKECN� E[ENQPGU� CPF� GCTVJSWCMGU� )QT� GZCORNG�� 2&4$)Ø� Q×GTU� C� OCR� NC[GT� QH� ETKVKECN
KPHTCUVTWEVWTG� QP� XCTKQWU� 2CEKÒE� KUNCPFU�� YJKEJ� KU� CXCKNCDNG� HQT� FQYPNQCF� CPF�OC[� DG� WUGF� D[� RQNKE[OCMGTU� CPF� Ø&6� RTQHGUUKQPCNU� VQ
GPJCPEG�G�TGUKNKGPEG�KP�VJG�2CEKÒE�TGIKQP�

Y 5QWVJ�CPF�5QWVJ�9GUV�$UKC
é (CTVJSWCMGU�aCPF�'TQWIJVU
D -PQY�;QWT�4KUM�aCPF�2TGRCTGFPGUU
� 2TGRCTGFPGUU�CPF�4GURQPUG
=

Y 2CEKÒE
é (CTVJSWCMGU�a6[RJQQPU���&[ENQPGU�a6UWPCOKU�a

CPF�(ZVTGOG�9GCVJGT
D -PQY�;QWT�4KUM�a2TGRCTGFPGUU�aCPF�2QNKE[�	�4GIWNCVKQP
� 4KUM�4GFWEVKQP�aCPF�2TGRCTGFPGUU�CPF�4GURQPUG
=
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�0CVKQPCN�'KUCUVGT�/CPCIGOGPV�$WVJQTKV[��2CMKUVCP

ØPC5$)(�KU�HTGG�UQHVYCTG�VJCV�RTQFWEGU�TGCNKUVKE�PCVWTCN�JC\CTF�KORCEV�UEGPCTKQU�HQT�DGVVGT�RNCPPKPI��RTGRCTGFPGUU�CPF�TGURQPUG�CEVKXKVKGU�
ØV�RTQXKFGU�C�UKORNG�DWV� TKIQTQWU�YC[� VQ�EQODKPG�FCVC� HTQO�UEKGPVKUVU�� NQECN�IQXGTPOGPVU�CPF�EQOOWPKVKGU� VQ�RTQXKFG� KPUKIJVU� KPVQ� VJG
NKMGN[�KORCEVU�QH�HWVWTG�FKUCUVGT�GXGPVU��6JG�UQHVYCTG�GPCDNGU�RTQFWEVKQP�QH�TGCNKUVKE�PCVWTCN�JC\CTF�KORCEV�UEGPCTKQU�HQT�DGVVGT�RNCPPKPI�
RTGRCTGFPGUU� CPF� TGURQPUG� VTCKPKPI� CEVKXKVKGU�� D[� KPEQTRQTCVKPI� C� TCPIG� QH� PCVWTCN� JC\CTF� KPHQTOCVKQP�� UWEJ� CU� GCTVJSWCMG�� XQNECPQGU�
VUWPCOK�QT�ÓQQF��CPF�GZRQUWTG�FCVC��UWEJ�CU�VJG�URCVKCN�FKUVTKDWVKQP�QH�RQRWNCVKQP��TQCFU�QT�ETKVKECN�KPHTCUVTWEVWTG��ØPC5$)(�KU�FGUKIPGF�VQ
WUG�CPF�EQODKPG�GZKUVKPI�CPF�PGY�FCVC� HTQO�EQOOWPKVKGU�� NQECN�IQXGTPOGPVU�CPF�UEKGPEG�CIGPEKGU�� ØP� VJG�CDUGPEG�QH�CXCKNCDNG�URCVKCN
FCVC��GZVGTPCN�VQQNU�UWEJ�CU�1RGP5VTGGV/CR�CTG�CXCKNCDNG�HQT�EQOOWPKVKGU�CPF�FKUCUVGT�OCPCIGTU��ØPC5$)(�JCU�DGGP�LQKPVN[�FGXGNQRGF�D[
VJG� ØPFQPGUKCP�*QXGTPOGPV�%02%�� VJG� $WUVTCNKCP�*QXGTPOGPV�� VJG�9QTNF� %CPM�*)'44� CPF� KPFGRGPFGPV� EQPVTKDWVQTU�� 6JG� UQHVYCTG� KU
EQORCVKDNG�YKVJ�VJG�HTGG�CPF�QRGP�UQWTEG�*GQITCRJKE�ØPHQTOCVKQP�5[UVGOa3*Ø5������CPF�CNNQYU�WUGTU�VQ�KORQTV�URCVKCN�FCVC�HTQO�TGOQVG
UQWTEGU�CPF�ETGCVG�EWUVQO�KORCEV�OCR�VGORNCVGU�

2CMKUVCP� 'KUCUVGT� ØPHQ� KU� C� PCVKQPCNN[� QYPGF�� QRGP� UQWTEG� FCVC� RNCVHQTO� VJCV� CKOU� VQ� GPCDNG� VJG� OCPFCVGF� CIGPEKGU� VQ� UJCTG� VJGKT
IGQURCVKCN�FCVCUGVU�CPF�OCRU�QP�JC\CTFU�CPF�GZRQUWTG��ØP�QTFGT�VQ�GPUWTG�VJCV�TKUM�KPHQTOCVKQP�KU�YKFGN[�CEEGUUKDNG�VQ�CNN�FGEKUKQP�OCMGTU�
VJKU�RNCVHQTO�YKNN�CNUQ�JQUV�PGYN[�FGXGNQRGF�FCVCUGVU��JC\CTF�CPF�TKUM� KPHQTOCVKQP��6JKU�RTQLGEV� KU�DGKPI�UWRRQTVGF�D[�*NQDCN�)CEKNKV[� HQT
'KUCUVGT�4GFWEVKQP�CPF�4GEQXGT[��*)'44���9QTNF�%CPM�CPF�'GRCTVOGPV�HQT�ØPVGTPCVKQPCN�'GXGNQROGPV��')Ø'��WPFGT�VJG�'GXGNQROGPV�QH�C
0CVKQPCN�2NCVHQTO�HQT�4KUM�$UUGUUOGPV�CPF�&CVCUVTQRJG�TKUM�ÒPCPEKPI�2TQITCOOG�KP�2CMKUVCP�YJKEJ�CKOU�VQ�KORNGOGPV�TKUM�KFGPVKÒECVKQP
CPF� ÒPCPEKPI� HTCOGYQTM� VJCV� YKNN� GPEQWTCIG� FCVC�FTKXGP� CPCN[UKU� CPF� NGCF� VQ� C� TGFWEVKQP� KP� FKUCUVGT� TKUM� QXGT� VJG� NQPI� VGTO�� 6JG
RTQITCOOG�YKNN� VGUV� VJG� WUG� QH� GXKFGPEG�DCUGF� TKUM� CPCN[UKU� KP� RWDNKE� RQNKE[�OCMKPI� VJTQWIJ� C� UGTKGU� QH� KPVGTXGPVKQPU� VQ� RTQXKFG� TKUM
KPHQTOCVKQP��VTCKP�WUGTU��CPF�KORTQXG�FGEKUKQP�OCMKPI�U[UVGOU�KP�FKUCUVGT�TKUM�OCPCIGOGPV��6JG�2CMKUVCP�'KUCUVGT�ØPHQ�YGDUKVG�EQPVCKPU�C
URGEVTWO�QH�JC\CTF�OCRU��KPENWFKPI�HQT�FTQWIJV��ÓQQFU��NCPFUNKFGU��INCEKCN�NCMG�QWVDWTUV�ÓQQFU��GCTVJSWCMGU�CPF�NCPFUNKFGU�

Y 5QWVJ�(CUV�$UKC
é (CTVJSWCMGU�a)NQQFU�a6[RJQQPU���&[ENQPGU�a6UWPCOKU�a

.CPFUNKFGU�a8QNECPKE�(TWRVKQPU�a*NCEKCN�.CMG�1WVDWTUV�)NQQFU�a
'TQWIJVU�a9KNFÒTGU�aCPF�(ZVTGOG�9GCVJGT
D -PQY�;QWT�4KUM�a0GVYQTM�2NCPPKPI�a2TGRCTGFPGUU�a
CPF�2QNKE[�	�4GIWNCVKQP
� 4KUM�4GFWEVKQP�a2TGRCTGFPGUU�CPF�4GURQPUG�aCPF�4GEQXGT[
=

Y 5QWVJ�CPF�5QWVJ�9GUV�$UKC
é (CTVJSWCMGU�a)NQQFU�a6[RJQQPU���&[ENQPGU�a.CPFUNKFGU�a

*NCEKCN�.CMG�1WVDWTUV�)NQQFU�aCPF�'TQWIJVU
D -PQY�;QWT�4KUM�a0GVYQTM�2NCPPKPI�a2TGRCTGFPGUU�a
CPF�&QOOWPKECVKQP�YKVJ�&KVK\GPU
� 4KUM�4GFWEVKQP�aCPF�2TGRCTGFPGUU�CPF�4GURQPUG
=
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�*NQDCN�)CEKNKV[�HQT�'KUCUVGT�4GFWEVKQP�CPF�4GEQXGT[

*GQ'$5+�KU�IGQ�URCVKCN�FCVC�UVQTKPI�CPF�UJCTKPI�KPKVKCVKXG�D[�%CPINCFGUJ�*QXGTPOGPV��ØV�KU�C�YGD�DCUGF�RNCVHQTO�HQT�EQORKNKPI��WRFCVKPI
CPF�UJCTKPI�IGQURCVKCN�FCVCDCUG�YJKEJ�YKNN�CNNQY�HCEKNKVCVKPI�VJG�WUG��OCPCIGOGPV��GZEJCPIG�CPF�SWCNKV[�EQPVTQN�QH�IGQURCVKCN�FCVC�UGVU�KP�C
EQNNCDQTCVKXG� OCPPGT�� 5QOG� QH� VJG� HGCVWTGU� VJCV� *GQ'$5+� RTQXKFGU� CTG� NKUVGF� DGNQY�� ØPVGTQRGTCDKNKV[�� *GQ'$5+� KU� 1RGP� *GQ5RCVKCN
&QPUQTVKWO��1*&��UVCPFCTFU�EQORNKCPV�VQ�QRVKOK\G� KPVGTQRGTCDKNKV[�DGVYGGP�RTQITCOU�CETQUU�VJG�GPVGTRTKUG�HQT�OCPCIKPI��UJCTKPI��CPF
CPCN[\KPI� IGQURCVKCN� CPF� PQP�IGQURCVKCN� EQPVGPV�� /CR� UJCTKPI�� 7UGTU� ECP� UJCTG� C� OCR� XKC� G�OCKN�� .KPMGFØP�� 6YKVVGT�� )CEGDQQM� GVE�� VQ
OCZKOK\G�FCVC� UJCTKPI�CPF�RTQOQVKQP�QH�YQTM��1PG�ECP�CNUQ�RWDNKUJ�CPF�GODGF�UQOGQPG
U�OCR� TKIJV�CYC[�� ØORQTVKPI�QH�QYP� NC[GTU�
.C[GTU�CTG�VJG�EQPVGPVU�QH�C�OCR��7UGTU�ECP�CFF�NC[GTU�QH�VJG�FCVC�HQTOCV�HQT�8GEVQT��(ZCORNG���UJR���UJZ���FDH���RTL��QT�4CUVGT���VK×���KOI��
'CVC�RTQLGEVKQP� KP�9*5����QT�%6/�UJQWNF�DG�GPUWTGF��*GQ'$5+�CNUQ�Q×GTU�OCR� NC[GTU� HQT�%CPINCFGUJ�QP�ÒDTG�QRVKE� EQPPGEVKXKV[�CPF
DCEMDQPG�RCVJU��YJKEJ�OC[�DGPGÒV�TGNGXCPV�RCTVKGU�KP�GPJCPEKPI�G�TGUKNKGPEG�KP�VJG�EQWPVT[�

$U�C�RCTV�QH�INQDCN�QRGP�FCVC�OQXGOGPV��1RGP�'CVC�HQT�4GUKNKGPEG�ØPKVKCVKXG��1RGP'4Ø��KU�FGUKIPGF�VQ�TGFWEG�XWNPGTCDKNKV[�VQ�PCVWTCN�JC\CTF
VJTQWIJ�FCVC�EQNNGEVKQP�CPF�FCVC�CPCN[UKU��1RGP'4Ø�YCU�NCWPEJGF�D[�*NQDCN�)CEKNKV[�HQT�'KUCUVGT�4GFWEVKQP�CPF�4GEQXGT[��*)'44��KP������
9QTMKPI� YKVJ� 9QTNF� %CPM� 4GIKQPCN� 'KUCUVGT� 4KUM� /CPCIGOGPV� 6GCOU�� 1RGP'4Ø� KUUWGU� NQPI�TWP� QRGPFCVC� RTQLGEVU� KP� EQWPVTKGU� NKMG
ØPFQPGUKC�� /CFCICUECT� CPF�/CWTKVKWU�a a � 1RGP'4Ø� TWPU� RTQLGEVU� DCUGF� QP� VJG� PGGF� QH� VJG� ENKGPV� EQWPVT[�� )QT� KPUVCPEG�� VJG� ØPFQPGUKC
OCRRKPI�RTQLGEV�WUGU�1RGP5VTGGV/CR�VQ�EQNNGEV�FCVC�CPF�ECNEWNCVG�NKMGN[�FCOCIG�KP�ECUG�QH�C�RJ[UKECN�FKUCUVGT��6JKU�JGNRU�VJG�IQXGTPOGPV
VQ�FGXGNQR�CEVKQPCDNG�RNCPU��.GCTP�OQTG�CDQWV�ØPC5$)(�JGTG��5KOKNCTN[��VCMKPI�KPVQ�CEEQWPV�VJCV�%CPINCFGUJ�KU�JKIJN[�XWNPGTCDNG�VQ�PCVWTCN
JC\CTFU��KPENWFKPI�ÓQQFU��E[ENQPGU�CPF�GCTVJSWCMGU��1RGP'4Ø�G×QTVU�KP�%CPINCFGUJ�JCXG�NGF�VQ�VJG�OCRRKPI�QH�������DWKNFKPIU��QH�YJKEJ
����JCXG�JKUVQTKECN�UKIPKÒECPEG��CPF����MO�QH�TQCFU�CPF�FTCKPCIG�YQTMU�VJTQWIJ�XCTKQWU�G×QTVU��KPENWFKPI�*GQ'$5+�%CPINCFGUJ��$NUQ��VJG
1RGP�'CVC� HQT�4GUKNKGPEG� ØPKVKCVKXG�CUUKUVGF� KP�6[RJQQP�;QNCPFC�TGNKGH� KP� VJG�2JKNKRRKPGU�D[�GUVCDNKUJKPI�C� TGRQUKVQT[�QH�FCVC�QP�FCOCIG
CUUGUUOGPVU�

Y 5QWVJ�CPF�5QWVJ�9GUV�$UKC
é (CTVJSWCMGU�a)NQQFU�a.CPFUNKFGU�aCPF�(ZVTGOG�9GCVJGT
D -PQY�;QWT�4KUM�a0GVYQTM�2NCPPKPI�aCPF�2TGRCTGFPGUU
� 4KUM�2TGXGPVKQP�a4KUM�4GFWEVKQP�a
CPF�2TGRCTGFPGUU�CPF�4GURQPUG
=

Y (CUV�CPF�0QTVJ�(CUV�$UKC�a5QWVJ�(CUV�$UKC�a
5QWVJ�CPF�5QWVJ�9GUV�$UKC�a0QTVJ�CPF�&GPVTCN�$UKC�aCPF�2CEKÒE
é (CTVJSWCMGU�a)NQQFU�a6[RJQQPU���&[ENQPGU�a6UWPCOKU�a

.CPFUNKFGU�a8QNECPKE�(TWRVKQPU�a*NCEKCN�.CMG�1WVDWTUV�)NQQFU�a
'TQWIJVU�a'\WFU�a9KNFÒTGU�aCPF�(ZVTGOG�9GCVJGT
D -PQY�;QWT�4KUM�a0GVYQTM�2NCPPKPI�aCPF�2TGRCTGFPGUU
� 4KUM�2TGXGPVKQP�a4KUM�4GFWEVKQP�a
CPF�2TGRCTGFPGUU�CPF�4GURQPUG
=
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�1\CTM�&GPVGT�	�0CVKQPCN�&JKNF�6TCWOCVKE�5VTGUU�0GVYQTM

2NWU�8QKEG� KU�CP�QRGP�CEEGUU�YGDUKVG��Q×GTKPI�C� HTGG�TGOQVG�XKFGQ�UGTXKEG� HQT�RGQRNG�YJQ�JCXG�JGCTKPI�RTQDNGO�RQUKVKQPGF� KP�CTGCU� KP
FCPIGT�QH�GCTVJSWCMG�CPF�VUWPCOK� KP� ,CRCP��2GQRNG� KP�PGGF�QH�JGNR�ECP�QDVCKP� KPHQTOCVKQP� KP�UKIP� NCPIWCIG�VJTQWIJ�XKFGQRJQPGU�TKIJV
CHVGT�VJG�FKUCUVGTU�QEEWT��6JKU�KU�CP�GZCORNG�QH�IQQF�RTCEVKEG�HQT�JGNRKPI�XWNPGTCDNG�RGQRNG�KP�FKUCUVGT�C×GEVGF�EQOOWPKVKGU�

*NQDCN�(CTVJ�1DUGTXCVKQP�5[UVGO�QH�5[UVGOU��*(155��KU�C�UGV�QH�EQQTFKPCVGF��KPFGRGPFGPV�(CTVJ�QDUGTXCVKQP��KPHQTOCVKQP�CPF�RTQEGUUKPI
U[UVGOU�VJCV� KPVGTCEV�CPF�RTQXKFG�CEEGUU�VQ�FKXGTUG� KPHQTOCVKQP�HQT�C�DTQCF�TCPIG�QH�WUGTU� KP�DQVJ�RWDNKE�CPF�RTKXCVG�UGEVQTU��*(155�KU
KPKVKCVGF�VQ�RTQXKFG�C�INQDCN�HQTWO�VQ�OQPKVQT�(CTVJ�U[UVGO��YJKEJ�YKNN�UVTGPIVJGP�FKUCUVGT�TGNCVGF�FCVC�CPCN[UKU�CPF�HWTVJGT�JGNR�FGEKUKQP
OCMKPI��1PG�QH� VJG�OCKP�HQEWUGU�HQT�*(155� KU� VQ�RTQXKFG�CEEGUU�VQ�FKXGTUG� KPHQTOCVKQP�WUKPI� KVU�&QOOQP�ØPHTCUVTWEVWTG� �*&Ø���YJKEJ� KU
GUVCDNKUJGF�VJTQWIJ�NKPMKPI�VQIGVJGT�GZKUVKPI�CPF�RNCPPGF�QDUGTXKPI�U[UVGOU�INQDCNN[��ØVU�UJCTGF�GPXKTQPOGPVCN�FCVC�CPF�KPHQTOCVKQP�CTG
EQNNGEVGF�HTQO�QDUGTXKPI�U[UVGOU�EQPVTKDWVGF�D[�EQWPVTKGU�CPF�QTICPK\CVKQPU�YKVJKP�*(1��6JG�FGUKIP�QH�*(155�GPCDNGU� KVU�WUGTU�JCXG�C
UKPING� ØPVGTPGV� CEEGUU� RQKPV� VQ� UGGM� FCVC� CPF� QVJGT� WUGHWN� KPHQTOCVKQP� VJCV� CTG� KORGTCVKXG� HQT� FGEKUKQP�OCMKPI�� RNCPPKPI� CPF� GVE�� 6JG
*(155�2QTVCN�EQPVCKPU�GCTVJ�QDUGTXCVQT[�FCVC�CTEJKXGU�HTQO�CNN�QXGT�VJG�YQTNF�CPF�KU�QRGTCVGF�D[�VJG�(WTQRGCP�5RCEG�$IGPE[��*(155�CNUQ
Q×GTU�VJG�*(10(6&CUV�PGVYQTM�QH�VGNGEQOOWPKECVKQP�UCVGNNKVGU�HQT�WUGTU�YKVJ�NKOKVGF�QT�PQ�CEEGUU�VQ�VJG�ØPVGTPGV��*(10(6&CUV�KU�C�INQDCN
PGVYQTM� QH� UWUVCKPGF� CPF� EQUV�G×GEVKXG� UCVGNNKVG�DCUGF� FKUUGOKPCVKQP� U[UVGOU�� ØV� KU� DCUGF� QP� EQNNCDQTCVKQP� DGVYGGP� &JKPC� �&/$��
(7/(65$6�CPF�VJG�75��01$$���ØVU�CTEJKVGEVWTG�KU�QRGP�CPF�ECP�CEEQOOQFCVG�QVJGT�RCTVPGTU�

Y (CUV�CPF�0QTVJ�(CUV�$UKC
é (CTVJSWCMGU�aCPF�6UWPCOKU
D -PQY�;QWT�4KUM�aCPF�&QOOWPKECVKQP�YKVJ�&KVK\GPU
� 2TGRCTGFPGUU�CPF�4GURQPUG
=

Y (CUV�CPF�0QTVJ�(CUV�$UKC�a5QWVJ�(CUV�$UKC�a
5QWVJ�CPF�5QWVJ�9GUV�$UKC�a0QTVJ�CPF�&GPVTCN�$UKC�aCPF�2CEKÒE
é (CTVJSWCMGU�a)NQQFU�a6[RJQQPU���&[ENQPGU�a6UWPCOKU�a

.CPFUNKFGU�a8QNECPKE�(TWRVKQPU�a*NCEKCN�.CMG�1WVDWTUV�)NQQFU�a
'TQWIJVU�a'\WFU�a9KNFÒTGU�aCPF�(ZVTGOG�9GCVJGT
D -PQY�;QWT�4KUM�a0GVYQTM�2NCPPKPI�a&QPVKPIGPE[�2NCPPKPI�a
CPF�2TGRCTGFPGUU
� 4KUM�2TGXGPVKQP�aCPF�4KUM�4GFWEVKQP
=

Y (CUV�CPF�0QTVJ�(CUV�$UKC�a5QWVJ�(CUV�$UKC�a
5QWVJ�CPF�5QWVJ�9GUV�$UKC�a0QTVJ�CPF�&GPVTCN�$UKC�aCPF�2CEKÒE
é (CTVJSWCMGU�a)NQQFU�a6[RJQQPU���&[ENQPGU�a6UWPCOKU�a

.CPFUNKFGU�a8QNECPKE�(TWRVKQPU�a'TQWIJVU�a'\WFU�a9KNFÒTGU�a
CPF�(ZVTGOG�9GCVJGT
D 2TGRCTGFPGUU�aCPF�&QOOWPKECVKQP�YKVJ�&KVK\GPU
� 2TGRCTGFPGUU�CPF�4GURQPUG
=



3RVW�'LVDVWHU�1HHGV�$VVHVVPHQW�2YHUYLHZ
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�*NQDCN�)CEKNKV[�HQT�'KUCUVGT�4GFWEVKQP�CPF�4GEQXGT[

+GNR� -KFU� &QRG� KU� C� UOCTVRJQPG� CRRNKECVKQP� FGUKIPGF� VQ� CUUKUV� RCTGPVU� KP� VCNMKPI� VQ� VJGKT� EJKNFTGP� CDQWV� FK×GTGPV� FKUCUVGTU� VJG[�OC[
GZRGTKGPEG� QT� JCXG� CNTGCF[� GZRGTKGPEGF�� 6JG� CRRNKECVKQP� KPENWFGU� ��� FK×GTGPV� FKUCUVGT� V[RGU�YKVJ� UGEVKQPU� KP� GCEJ� QP� JQY� VQ� GZRNCKP�
RTGRCTG��TGURQPF��CPF�JGCN�HTQO�VJG�GXGPV�VJGKT�HCOKN[�KU�EQPEGTPGF�YKVJ��(CEJ�UGEVKQP�IKXGU�IWKFCPEG�QP�VCNMKPI�VQ�RTGUEJQQN��UEJQQN�CIG�
CPF�CFQNGUEGPV�EJKNFTGP��CU�YGNN�CU��KPENWFGU�YC[U�RCTGPVU�ECP�JGNR�VJGOUGNXGU�EQRG�CPF�UWRRQTV�VJGKT�EJKNFTGPÆU�TGCEVKQPU��2CTGPV�CWFKQ
KEQPU�CTG�NQECVGF�VJTQWIJQWV�VJG�CRRÄUKORN[�VCR�QP�VJGUG�VQ�JGCT�C�RCTGPVÆU�RGTUQPCN�UVQT[��6JG�CRRNKECVKQP�KU�HTGGN[�CXCKNCDNG�KP�(PINKUJ
NCPIWCIG�QP�$PFTQKF�CPF�K15�QRGTCVKPI�U[UVGOU�CPF�CKOU�VQ�CUUKUV�RCTGPVU�KP�CPUYGTKPI�SWGUVKQPU��KPENWFKPI�VJGUG��È+QY�FQ�Ø�VCNM�VQ�O[
MKFU�DGHQTG��FWTKPI��CPF�CHVGT�FKUCUVGTU"É�È+QY�ECP�Ø�JGNR�O[�EJKNF�UVC[�ECNO�YJGP�YG�GXCEWCVG�KP�C�YKNFÒTG"É�È9JCV�TGCEVKQPU�HTQO�O[�EJKNF
CTG�EQOOQP�CPF�YJGP�UJQWNF�Ø�UGGM�JGNR"É

$a�2QUV�'KUCUVGTa�0GGFUa�$UUGUUOGPVa��2'0$��KUa�Ca�IQXGTPOGPV�NGF�GZGTEKUG��KVa�RTQXKFGUa�C�RNCVHQTOa�HQT�VJGa�KPVGTPCVKQPCNa�EQOOWPKV[�VQ
CUUKUV� VJGa �C×GEVGFa �*QXGTPOGPV� KPa � TGEQXGT[a �CPF�TGEQPUVTWEVKQP�� KV�RTQXKFGUa �Ca � EQQTFKPCVGFa �CPFa �ETGFKDNGa �DCUKUa � HQTa � TGEQXGT[a �CPFa
TGEQPUVTWEVKQPa � RNCPPKPI�� KV� KPEQTRQTCVGU� TKUM� TGFWEVKQP� OGCUWTGU� CPF� ÒPCPEKPI� RNCPU�� CPF� RTQXKFGU� C� U[UVGOKE� NKPM� KPVQ� UWUVCKPCDNG
FGXGNQROGPV�� 6JG� *NQDCN� )CEKNKV[� HQT� 'KUCUVGT� 4GFWEVKQP� CPF� 4GEQXGT[� �*)'44�� RTQXKFGU� CP� QXGTXKGY� QH� RTGXKQWU� 2'0$U�� NCDGNGF� D[
EQWPVT[��[GCT�CPF�FKUCUVGT�V[RG�QP�KVU�YGDUKVG��6JG�2'0$U�EQPFWEVGF�WPFGT�VJG�NGCFGTUJKR�QH�C×GEVGF�EQWPVT[�IQXGTPOGPVU�CTG�VJG�OQUV
KORQTVCPV�VCUMU�QH�VJG�5VCPFD[�4GEQXGT[�)KPCPEKPI�)CEKNKV[� �54))���6JG�ÓCIUJKR�RTQFWEVU�QH�54))�CTG�VJG�TGRQTVU�VJCV�VJGUG�CUUGUUOGPVU
IGPGTCVG��6JGUG�CTG� TGRQTVU�QH� VJG� TGURGEVKXG�IQXGTPOGPVU�RTGRCTGF�YKVJ� VJG�CUUKUVCPEG�QH�*)'44�CPF� VJG� KPVGTPCVKQPCN�EQOOWPKV[�CV
NCTIG�� 6JG[� CTG� KPETGCUKPIN[� DGKPI� WUGF� D[� IQXGTPOGPVU� CPF� VJG� KPVGTPCVKQPCN� FGXGNQROGPV� EQOOWPKV[� VQ� DCUG� VJG� TGEQXGT[� CPF
TGEQPUVTWEVKQP�RNCPU�CPF�RTQITCOU�WRQP��6JG[�CTG�CNUQ�CU� VJG�DCUG�FQEWOGPV� HQT�FKUEWUUKQPU� VQ�FGVGTOKPG� KPVGTPCVKQPCN�FGXGNQROGPV
CUUKUVCPEG�KP�ECUGU�TGSWKTKPI�GZVGTPCN�CUUKUVCPEG�KPENWFKPI�NGXGTCIKPI�QH�VCTIGVGF�QT�CFFKVKQPCN�CUUKUVCPEG�HTQO�VJG�9QTNF�%CPM�CPF�QVJGT
VTCFKVKQPCN�FQPQTU��2JQVQ��*)'44

6JKPM+C\CTF��KU�C�PGY�YGD�DCUGF�VQQN�GPCDNKPI�PQP�URGEKCNKUVU�VQ�EQPUKFGT�VJG�KORCEVU�QH�FKUCUVGTU�QP�PGY�FGXGNQROGPV�RTQLGEVU��7UGTU�QH
6JKPM+C\CTF��ECP�SWKEMN[�CPF�TQDWUVN[�CUUGUU� VJG� NGXGN�QH� TKXGT�ÓQQF��GCTVJSWCMG��FTQWIJV��E[ENQPG��EQCUVCN�ÓQQF�� VUWPCOK��XQNECPQ��CPF
NCPFUNKFG�JC\CTF�YKVJKP�VJGKT�RTQLGEV�CTGC�VQ�CUUKUV�YKVJ�RTQLGEV�RNCPPKPI�CPF�FGUKIP��6JKPM+C\CTF��KU�C�UKORNG�ÓCIIKPI�U[UVGO�VQ�JKIJNKIJV
VJG�JC\CTFU�RTGUGPV�KP�C�RTQLGEV�CTGC��$U�UWEJ��C�WUGT�KU�QPN[�TGSWKTGF�VQ�GPVGT�VJGKT�RTQLGEV�NQECVKQP�Ã�PCVKQPCN��RTQXKPEKCN�QT�FKUVTKEV�PCOG�
6JG� TGUWNVU� KPVGTHCEG� UJQYU� C� WUGT�YJGVJGT� VJG[� TGSWKTG� JKIJ��OGFKWO�QT� NQY� CYCTGPGUU� QH� GCEJ� JC\CTF�YJGP�RNCPPKPI� VJGKT� RTQLGEV�

Y (CUV�CPF�0QTVJ�(CUV�$UKC�a5QWVJ�(CUV�$UKC�a
5QWVJ�CPF�5QWVJ�9GUV�$UKC�a0QTVJ�CPF�&GPVTCN�$UKC�aCPF�2CEKÒE
é (CTVJSWCMGU�a)NQQFU�a6[RJQQPU���&[ENQPGU�a6UWPCOKU�a

.CPFUNKFGU�a8QNECPKE�(TWRVKQPU�a*NCEKCN�.CMG�1WVDWTUV�)NQQFU�a
'TQWIJVU�a'\WFU�a9KNFÒTGU�aCPF�(ZVTGOG�9GCVJGT
D &QPVKPIGPE[�2NCPPKPI�aCPF�2QNKE[�	�4GIWNCVKQP
� 4GEQXGT[
=

Y (CUV�CPF�0QTVJ�(CUV�$UKC�a5QWVJ�(CUV�$UKC�a
5QWVJ�CPF�5QWVJ�9GUV�$UKC�a0QTVJ�CPF�&GPVTCN�$UKC�aCPF�2CEKÒE
é (CTVJSWCMGU�a)NQQFU�a6[RJQQPU���&[ENQPGU�a6UWPCOKU�a

.CPFUNKFGU�a8QNECPKE�(TWRVKQPU�a*NCEKCN�.CMG�1WVDWTUV�)NQQFU�a
'TQWIJVU�aCPF�9KNFÒTGU
D -PQY�;QWT�4KUM�a0GVYQTM�2NCPPKPI�aCPF�2QNKE[�	�4GIWNCVKQP
� 4KUM�2TGXGPVKQP�aCPF�4KUM�4GFWEVKQP
=



*$5�*OREDO�$VVHVVPHQW�5HSRUW�RQ�'LVDVWHU�5LVN�5HGXF�
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�6JG�(OGTIGPE[�6GNGEQOOWPKECVKQPU�&NWUVGT

6JKPM+C\CTF�� CNUQ� RTQXKFGU� TGEQOOGPFCVKQPU� CPF� IWKFCPEG� QP� JQY� VQ� TGFWEG� VJG� TKUM� HTQO� GCEJ� JC\CTF�YKVJKP� VJG� RTQLGEV� CTGC�� CPF
RTQXKFGU� NKPMU� VQ� CFFKVKQPCN� TGUQWTEGU� UWEJ�CU� EQWPVT[� TKUM� CUUGUUOGPVU�� DGUV�RTCEVKEG� IWKFCPEG�� CFFKVKQPCN�YGDUKVGU�� 6JKPM+C\CTF�� CNUQ
JKIJNKIJVU�JQY�GCEJ�JC\CTF�OC[�EJCPIG�KP�VJG�HWVWTG�CU�C�TGUWNV�QH�ENKOCVG�EJCPIG�

6JG� *NQDCN� $UUGUUOGPV� 4GRQTV� QP� 'KUCUVGT� 4KUM� 4GFWEVKQP� �*$4�� KU� C� DKGPPKCN� INQDCN� CUUGUUOGPV� QH� FKUCUVGT� TKUM� TGFWEVKQP� CPF
EQORTGJGPUKXG�TGXKGY�CPF�CPCN[UKU�QH�VJG�PCVWTCN�JC\CTFU�VJCV�CTG�C×GEVKPI�JWOCPKV[��6JG�*$4�EQPVTKDWVGF�VQ�CEJKGXKPI�VJG�CKOU�QH�VJG
+[QIQ�)TCOGYQTM�HQT�$EVKQP�VJTQWIJ�OQPKVQTKPI�TKUM�RCVVGTPU�CPF�VTGPFU�CPF�RTQITGUU�KP�FKUCUVGT�TKUM�TGFWEVKQP�YJKNG�RTQXKFKPI�UVTCVGIKE
RQNKE[�IWKFCPEG�VQ�EQWPVTKGU�CPF�VJG�KPVGTPCVKQPCN�EQOOWPKV[��ØV�YKNN�CNUQ�DG�C�RQYGTHWN�VQQN�CU�VJG�YQTNF�YQTMU�VQ�KORNGOGPV�VJG�5GPFCK
)TCOGYQTM�HQT�'KUCUVGT�4KUM�4GFWEVKQP�VJTQWIJ�VQ�������6JG�*$4�CKOU�VQ�HQEWU� KPVGTPCVKQPCN�CVVGPVKQP�QP�VJG� KUUWG�QH�FKUCUVGT�TKUM�CPF
GPEQWTCIG�RQNKVKECN�CPF�GEQPQOKE�UWRRQTV�HQT�FKUCUVGT�TKUM�TGFWEVKQP��6JG�*$4�KU�RTQFWEGF�KP�EQNNCDQTCVKQP�CPF�EQPUWNVCVKQP�YKVJ�C�YKFG
TCPIG� QH� UVCMGJQNFGTU�� KPENWFKPI� XCTKQWU� 70� CIGPEKGU�� IQXGTPOGPVU�� CECFGOKE� CPF� TGUGCTEJ� KPUVKVWVKQPU�� FQPQTU� CPF� VGEJPKECN
QTICPK\CVKQPU�CPF�URGEKCNKUVU��6JG�*$4�KPENWFGU�EQWPVT[�RTQÒNGU�CU�YGNN�CU�C�TKUM�FCVC�RNCVHQTO�VJCV�OC[�DGPGÒV�RQNKE[OCMGTU�KP�VJG�$UKC�
2CEKÒE�TGIKQP�KP�ICKPKPI�C�DGVVGT�WPFGTUVCPFKPI�QH�PCVKQPCN�CPF�TGIKQPCN�TKUMU�CPF�GPUWTG�G�TGUKNKGPEG�QH�ETKVKECN�Ø&6�KPHTCUVTWEVWTG�

6JG� (OGTIGPE[� 6GNGEQOOWPKECVKQPU� &NWUVGT� �(6&�� KU� C� INQDCN� PGVYQTM� QH� QTICPK\CVKQPU� VJCV� YQTM� VQIGVJGT� VQ� RTQXKFG� UJCTGF
EQOOWPKECVKQPU� UGTXKEGU� KP� JWOCPKVCTKCP� GOGTIGPEKGU�� 6JG� (6&� KU� QPG� QH� VJG� ��� ENWUVGTU� FGUKIPCVGF� D[� VJG� ØPVGT�$IGPE[� 5VCPFKPI
&QOOKVVGG� �Ø$5&��� 6JG� (6&� YGDUKVG� RTQXKFGU� (OGTIGPE[� 6GNGEQOOWPKECVKQPU� &NWUVGT� �(6&�� RTQLGEV� FQEWOGPVCVKQPU�� KPENWFKPI�OGGVKPI
OKPWVGU�� 5KV4GRU��OCRU�� EQPVCEV� NKUVU� CPF�WRFCVGU�� 6KOGN[�� RTGFKEVCDNG�� CPF� G×GEVKXG� KPHQTOCVKQP� CPF� EQOOWPKECVKQPU� VGEJPQNQI[� �Ø&6�
UGTXKEGU� RTQXKFGF� D[� VJG� (6&� UWRRQTV� KORTQXGF�� 4GURQPUG� CPF� EQQTFKPCVKQP� COQPI� JWOCPKVCTKCP� QTICPK\CVKQPU�� 1RGTCVKQPCN� UGEWTKV[
GPXKTQPOGPV� HQT� UVC×�CPF�CUUGVU��'GEKUKQP�OCMKPI� VJTQWIJ� VKOGN[� CEEGUU� VQ� ETKVKECN� KPHQTOCVKQP��9KVJKP����JQWTU�QH� C�FKUCUVGT�� VJG� (6&
RTQXKFGU�XKVCN�UGEWTKV[�EQOOWPKECVKQPU�UGTXKEGU�CPF�XQKEG�CPF�ØPVGTPGV�EQPPGEVKXKV[�VQ�CUUKUV�VJG�TGURQPUG�EQOOWPKV[�KP�VJGKT� NKHG�UCXKPI
QRGTCVKQPU��9KVJKP�HQWT�YGGMU��(6&�UGTXKEGU�CTG�GZRCPFGF�HQT�EQPVKPWGF�GOGTIGPE[�TGNKGH��ØP�VJG�$UKC�2CEKÒE�TGIKQP��(6&�JCU�DGGP�CEVKXCVGF
KP�XCTKQWU�FKUCUVGTU�� KPENWFKPI� VJG�CHVGTOCVJ�QH� VJG�����OCIPVKVWFG�GCTVJSWCMG�YJKEJ�UVTWEM�0GRCN� KP������QT�C�FGXCUVCVKPI� V[RJQQP� KP
ØPFQPGUKC�KP�������6JTQWIJ�KVU�(6&�����UVTCVGI[��VJG�ENWUVGT�KU�GXQNXKPI�HTQO�DGKPI�RTKOCTKN[�C�UGTXKEG�RTQXKFGT��VQ�DTQMGT��HCEKNKVCVQT�CPF
EQPXGPQT�QH�VGEJPQNQI[�KP�GOGTIGPE[�TGURQPUG��(6&�����KU�VJG�(6&
U�PGY�UVTCVGI[��VQ�DG�CEJKGXGF�D[�������VQ�ETGCVG�C�EQOOWPKECVKQPU

Y (CUV�CPF�0QTVJ�(CUV�$UKC�a5QWVJ�(CUV�$UKC�a
5QWVJ�CPF�5QWVJ�9GUV�$UKC�a0QTVJ�CPF�&GPVTCN�$UKC�aCPF�2CEKÒE
é (CTVJSWCMGU�a)NQQFU�a6[RJQQPU���&[ENQPGU�a6UWPCOKU�a

.CPFUNKFGU�a8QNECPKE�(TWRVKQPU�a*NCEKCN�.CMG�1WVDWTUV�)NQQFU�a
'TQWIJVU�a'\WFU�a9KNFÒTGU�aCPF�(ZVTGOG�9GCVJGT
D -PQY�;QWT�4KUM�aCPF�2QNKE[�	�4GIWNCVKQP
� 4KUM�2TGXGPVKQP�aCPF�4KUM�4GFWEVKQP
=

Y (CUV�CPF�0QTVJ�(CUV�$UKC�a5QWVJ�(CUV�$UKC�a
5QWVJ�CPF�5QWVJ�9GUV�$UKC�a0QTVJ�CPF�&GPVTCN�$UKC�aCPF�2CEKÒE
é (CTVJSWCMGU�a)NQQFU�a6[RJQQPU���&[ENQPGU�a6UWPCOKU�a

.CPFUNKFGU�a8QNECPKE�(TWRVKQPU�a*NCEKCN�.CMG�1WVDWTUV�)NQQFU�a
9KNFÒTGU�aCPF�(ZVTGOG�9GCVJGT
D &QPVKPIGPE[�2NCPPKPI�a+WOCPKVCTKCP�4GURQPUG�a
CPF�&QOOWPKECVKQP�YKVJ�&KVK\GPU
� 2TGRCTGFPGUU�CPF�4GURQPUG
=



9DQXDWX�0HWHRURORJLFDO�6HUYLFHV�3RUWDO
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�8CPWCVW�/GVGQTQNQI[�CPF�*GQ�+C\CTFU�'GRCTVOGPV���/KPKUVT[�QH

ØPHTCUVTWEVWTG�CPF�2WDNKE�7VKNKVKGU��8CPWCVW

*HR1HW�1HZ�=HDODQG�(DUWKTXDNH�$SSOLFDWLRQ
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�

�
� �
�/KPKUVT[�QH�&KXKN�'GHGPEG�CPF�(OGTIGPE[�/CPCIGOGPV��0GY

<GCNCPF

GPXKTQPOGPV� HQT� SWKEM�� G×GEVKXG� CPF� CEEQWPVCDNG� JWOCPKVCTKCP� CEVKQP�� ØV� UGGMU� VQ� GPCDNG� CP� GOGTIGPE[� TGURQPUG� GPXKTQPOGPV� VJCV
RTQXKFGU�JWOCPKVCTKCPU��EKVK\GPU�CPF�IQXGTPOGPVU�YKVJ�C�UGCONGUU�CPF�TGUKNKGPV�EQOOWPKECVKQPU�GZRGTKGPEG��ITQWPFGF�KP�JWOCPKVCTKCP
RTKPEKRNGU��2JQVQ��(6&

6JG�8CPWCVW�/GVGQTQNQI[� CPF�*GQ�+C\CTFU�'GRCTVOGPV� �8/*'�� VJTQWIJ� VJG�&NKOCVG�'KXKUKQP� KU� CEVKXGN[� KPXQNXGF� KP�$YCTGPGUU� TCKUKPI
CTQWPF� VJG� CTEJKRGNCIQ� KP� CP� G×QTV� VQ� IGV� VJG� IGPGTCN� RWDNKE� VQ� WPFGTUVCPF� OQTG� CDQWV� KVU� UGTXKEGU� CPF� QVJGT� GZVTGOG� ENKOCVG
RJGPQOGPCÆU��6JG�8/*'�YGDUKVG�RTQXKFGU� NCVGUV�YCTPKPIU��CU�YGNN�CU�GFWECVKQPCN� KPHQTOCVKQP�CPF�RTGRCTGFPGUU� TGEQOOGPFCVKQPU� HQT
VUWPCOKU��VTQRKECN�E[ENQPGU�CPF�GZVTGOG�YGCVJGT�GXGPVU��6JG�OCKP�VCTIGV�ITQWRU�CTG�UEJQQNU��DQVJ�RTKOCT[�CPF�UGEQPFCT[�UEJQQNU��CPF
TWTCN� EQOOWPKVKGU�YJKEJ�OCMG�WR�����QH� VJG� VQVCN�RQRWNCVKQP��$YCTGPGUU� VQRKEU� KPENWFG�(051�CPF� KVU� KORCEVU�� ENKOCVG�EJCPIG�CPF� KVU
KORCEVU�� VTQRKECN� E[ENQPGU�� ENCTKÒECVKQP�QP�YCTPKPI�U[UVGOU�CPF�UGTXKEGU��CPF�QP�QEECUKQPU� VT[� VQ� TCKUG� VJG�RTQÒNG�QH�6UWPCOKU��&NKOCVG
)QTGECUVKPI� KU� EWTTGPVN[� VJG� EQTG� UGTXKEG�RTQXKFGF�D[� VJG�&NKOCVG�'KXKUKQP� VJTQWIJ� KVU� DWNNGVKP� Å6JG�8CPWCVW�&NKOCVG�7RFCVGÆ�� 6JGUG� CTG
5GCUQPCN�4CKPHCNN�)QTGECUVKPI� ���OQPVJN[� HQTGECUV�����OQPVJN[� HQTGECUVU� HQT� VJG���OCKP�TGIKQPU�QH�8CPWCVW��0QTVJ�8CPWCVW�YJKEJ� KPENWFG
614%$��5$0/$��2(0$/$�CPF�/$.$/2$�2TQXKPEG����q5�Ã���{5��CPF�5QWVJ�8CPWCVW�YJKEJ�KPENWFGU�5+()$�CPF�6$)($�2TQXKPEG����q�Ã���q5��
5RGEKÒE�HQTGECUVU� HQT�GCEJ�RTQXKPEG�CTG�CNUQ�CXCKNCDNG��6TQRKECN�&[ENQPG�*WKFCPEG�CTG�TGNGCUGF�DGHQTG�GCEJ�E[ENQPG�UGCUQP��6JG� &NKOCVG
'KXKUKQP�CNUQ�EQPVTKDWVGU�VQ�VJG�RTGRCTCVKQP�QH�VJG� ÅØUNCPF�&NKOCVG�7RFCVGÆ�YJKEJ�KU�C�UGCUQPCN�HQTGECUV�UGTXKEG�RTQFWEGF�D[�VJG�0CVKQPCN
ØPUVKVWVG�HQT�9CVGT�CPF�$VOQURJGTKE�4GUGCTEJ��0Ø9$��HQT�VJG�2CEKÒE�ØUNCPF�&QWPVTKGU��6JG�RTQFWEVU�CTG�CNUQ�FKUVTKDWVGF�VQ�XCTKQWU�UGEVQTU
KP�VJG�EQWPVT[�

*GQ0GV�3WCMG� KU� C� UOCTVRJQPG� CRRNKECVKQP� CXCKNCDNG� QP�$PFTQKF� CPF� K15�QRGTCVKPI� U[UVGOU� VJCV� RTQXKFGU� KPHQTOCVKQP� CPF� CNGTVU�YKVJ
TGICTF�VQ�GCTVJSWCMG�JC\CTF�KP�0GY�<GCNCPF��6JG�CRRNKECVKQP�KU�HTGG�QH�EJCTIG�CPF�PQVKÒECVKQPU�ECP�DG�UGV�DCUGF�QP�NQECVKQP�CPF�KPVGPUKV[�
OCIPKVWFG�CPF�FGRVJ��2TQXKFGU�C�PQVKÒECVKQP�CHVGT�C�SWCMG�QEEWTU��1RVKQP�VQ�UGV�OWNVKRNG�PQVKÒECVKQPU�DCUGF�QP�NQECVKQP�CPF�KPVGPUKV[��QT
OCIPKVWFG� CPF�FGRVJ��1RVKQP� VQ� UGG� TGEGPV� GCTVJSWCMGU� KP� C� ÒNVGTCDNG� NKUV� QT�OCR�� 1RVKQP� VQ� UJCTG� SWCMG� KPHQ� VJTQWIJ� UQEKCN�OGFKC
�)CEGDQQM��6YKVVGT��GVE��� ØP�CFFKVKQP� VQ� VJG�CRRNKECVKQP��*GQ0GV�RTQXKFGU�455� HGGFU�QP� HGNV�GCTVJSWCMGU�CPF�XQNECPKE�CNGTVU��*GQ0GV�CNUQ
Q×GTU�KPHQTOCVKQP�QP�VUWPCOKU�CPF�OQPKVQTU�VUWPCOK�CEVKXKV[�KP�0GY�<GCNCPF�

Y 2CEKÒE
é 6[RJQQPU���&[ENQPGU�a6UWPCOKU�aCPF�(ZVTGOG�9GCVJGT
D -PQY�;QWT�4KUM�a&QPVKPIGPE[�2NCPPKPI�a2TGRCTGFPGUU�a
CPF�&QOOWPKECVKQP�YKVJ�&KVK\GPU
� 4KUM�4GFWEVKQP�aCPF�2TGRCTGFPGUU�CPF�4GURQPUG
=

Y 2CEKÒE
é (CTVJSWCMGU
D -PQY�;QWT�4KUM�a2TGRCTGFPGUU�a
CPF�&QOOWPKECVKQP�YKVJ�&KVK\GPU
� 4KUM�4GFWEVKQP
=



*HR1HW�1HZ�=HDODQG�7VXQDPL�:DUQLQJ�6\VWHP
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�/KPKUVT[�QH�&KXKN�'GHGPEG�CPF�(OGTIGPE[�/CPCIGOGPV��0GY

<GCNCPF

H%D\DQLKDQ�'LVDVWHU�0DQDJHPHQW�6\VWHP
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�$VGPGQ�FG�/CPKNC�7PKXGTUKV[

(DUO\�:DUQLQJ�H;SORUHU�IRU�&HQWUDO�$VLD

� ��
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� �
�7PKVGF�5VCVGU�*GQNQIKECN�5WTXG[

6JGa/KPKUVT[�QH�&KXKN�'GHGPEG�CPF�(OGTIGPE[�/CPCIGOGPV�QH�0GY�<GCNCPF��/&'(/��WUGU�UGKUOKE�UGPUQTU�CDNG�VQ�EJCTCEVGTKUG�RQVGPVKCN
VUWPCOK�IGPGTCVKPI� GCTVJSWCMGU� QEEWTTKPI� Q×� VJG� EQWPVT[
U� EQCUV�� ØV� CNUQ� QRGTCVGU� QT� UJCTGU� VUWPCOK� ICWIGU� CETQUU� VJG� ITGCVGT� 0GY
<GCNCPF� TGIKQP� VQ� QDUGTXG� CP[� VUWPCOKU� VJCV�OC[� JCXG� DGGP� IGPGTCVGF�� 6JG�0GY� <GCNCPF� UGKUOQITCRJ� PGVYQTM� KPENWFGU� NQPI�RGTKQF
UGKUOKE�UGPUQTU�YJKEJ�CTG�CDNG�VQ�FGVGEV�RQVGPVKCN�VUWPCOK�IGPGTCVKPI�GCTVJSWCMGU�QEEWTTKPI�Q×�VJG�0GY�<GCNCPF�EQCUV��$PCN[UKU�QH�VJG
UGKUOKE�YCXGU�ECP�FGVGTOKPG�YJGVJGT�VJG�GXGPV� KU� NKMGN[�VQ�JCXG�FKUVWTDGF�VJG�UGC�ÓQQT�CPF�ECWUGF�C�VUWPCOK��CNNQYKPI�YCTPKPIU�VQ�DG
KUUWGF�D[�EKXKN�CIGPEKGU��5WEJ�YCTPKPIU�YKNN�HTGSWGPVN[�EQOG�VQQ�NCVG�HQT�RGQRNG�QP�VJG�C×GEVGF�EQCUV��DWV�VJG[�YKNN�UVKNN�DG�VKOGN[�CNGTVU�HQT
VJG� KPKVKCVKQP�QH�CP[�GOGTIGPE[� TGURQPUG��/&'(/� KU� TGURQPUKDNG� HQT� VJG�FKUUGOKPCVKQP�QH�PCVKQPCN�QÕEKCN� VUWPCOK�PQVKÒECVKQPU� KP�0GY
<GCNCPF��9KVJ� VGEJPKECN� UWRRQTV� HTQO� *05� 5EKGPEG��/&'(/� CUUGUUGU� CNN�OGUUCIGU� TGEGKXGF� HTQO� VJG� 2CEKÒE� 6UWPCOK�9CTPKPI� &GPVGT
�269&�� DCUGF� KP� +QPQNWNW�� +CYCKK�� VQ� FGVGTOKPG� VJG� VJTGCV� HQT� 0GY� <GCNCPF�� 1ÕEKCN� VUWPCOK� PQVKÒECVKQPU� HQT� 0GY� <GCNCPF� CTG
FKUUGOKPCVGF�D[�/&'(/�XKC� VJG�0CVKQPCN�9CTPKPI� 5[UVGO�QP�C� �����DCUKU��*GQ0GV� CNUQ�RTQXKFGU�FCVC�QP�GCTVJSWCMGU�� NCPFUNKFGU� CPF
XQNECPQGU�QP�VJKU�RCIG��$�UOCTVRJQPG�CRRNKECVKQP�HQT�NCVGUV�GCTVJSWCMG�CNGTVU�KU�CNUQ�Q×GTGF�

G%C[CPKJCP�KU�C�OQDKNG�CPF�YGD�DCUGF�RCTVKEKRCVQT[�FKUCUVGT�OCPCIGOGPV�U[UVGO�VJCV�CNNQYU�EKVK\GPU�VQ�RCTVKEKRCVG� KP�EQPVTKDWVKPI�CPF
TGEGKXKPI� FKUCUVGT� TGNCVGF� KPHQTOCVKQP� CU� RCTV� QH� FKUCUVGT� RTGRCTGFPGUU� CPF�OKVKICVKQP�� ØP� HCEV�� G%C[CPKJCP� ETQYFUQWTEGU� KPHQTOCVKQP
RTQXKFKPI�CEVKQPCDNG�TGURQPUG�VQ�OCMG�EQOOWPKVKGU�TGUKNKGPV�VQ�FKUCUVGT��G%C[CPKJCP�CNNQYU�RQUVKPI�QH�EKVK\GP�TGRQTVU��UJGNVGT�TGRQTVU�CPF
ÓCUJ�TGRQTVU�HQT�KPKVKCN�FCOCIG�CPF�PGGFU�CUUGUUOGPV��EQPPGEVKPI�VQ�HTKGPFU�CPF�TGNGXCPV�UQEKCN�OGFKC�UKVGU��TGSWGUVKPI�UMKNNU��TGUQWTEGU
CPF�XQNWPVGGTU��CPF�XKUWCNK\G�NC[GTU�QH�KPHQTOCVKQP�QP�C�OCR��G%C[CPKJCP�KU�CXCKNCDNG�QP�OQDKNG�FGXKEGU�CPF�QRGTCVGU�CP�5/5�UGTXKEG��DWV
CNUQ�Q×GTU�C�YGD�CRRNKECVKQP�EQPVCKPKPI�TGRQTVU�CPF�XKUWCNK\CVKQP�OQFWNGU��6JG�FCVC�QH�VJG�FKUCUVGT�OCPCIGOGPV�U[UVGO�KU�RTQXKFGF�D[
EKVK\GPU�CPF�NQECN��TGIKQPCN�CPF�PCVKQPCN�CIGPEKGU�

Y 2CEKÒE
é (CTVJSWCMGU�a6UWPCOKU�a.CPFUNKFGU�aCPF�8QNECPKE�(TWRVKQPU
D -PQY�;QWT�4KUM�a+WOCPKVCTKCP�4GURQPUG�a2TGRCTGFPGUU�a
CPF�&QOOWPKECVKQP�YKVJ�&KVK\GPU
� 4KUM�4GFWEVKQP�aCPF�2TGRCTGFPGUU�CPF�4GURQPUG
=

Y 5QWVJ�(CUV�$UKC
é (CTVJSWCMGU�a)NQQFU�a6[RJQQPU���&[ENQPGU�a.CPFUNKFGU�a

CPF�9KNFÒTGU
D &QPVKPIGPE[�2NCPPKPI�a+WOCPKVCTKCP�4GURQPUG�a
CPF�&QOOWPKECVKQP�YKVJ�&KVK\GPU
� 4KUM�4GFWEVKQP�aCPF�2TGRCTGFPGUU�CPF�4GURQPUG
=

Y 0QTVJ�CPF�&GPVTCN�$UKC
é )NQQFU�aCPF�(ZVTGOG�9GCVJGT
D -PQY�;QWT�4KUM�aCPF�2TGRCTGFPGUU
� 4KUM�2TGXGPVKQP�aCPF�2TGRCTGFPGUU�CPF�4GURQPUG
=



1HWZRUN�RI�(QYLURQPHQW�0RQLWRULQJ�6WDWLRQV
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�&GPVTCN�$UKCP�ØPUVKVWVG�HQT�$RRNKGF�*GQUEKGPEG

)DFHERRN�6DIHW\�&KHFN
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�)CEGDQQM

6JG�(CTN[�9CTPKPI�G:RNQTGT��(9:��UQHVYCTG�KU�CP�KPVGTCEVKXG�YGD�DCUGF�OCRRKPI�VQQN�VJCV�CNNQYU�WUGTU�VQ�XKUWCNK\G�EQPVKPGPVCN�UECNG�TCKPHCNN
GUVKOCVG��4)(���NCPF�UWTHCEG�VGORGTCVWTG��.56��CPF�VQVCN�RTGEKRKVCDNG�YCVGT��629��FCVC�CPF�CPQOCNKGU�CV�XCTKGF�VKOG�UVGRU�CPF�TGXKGY�VKOG
UGTKGU�CPCN[UGU�� 6JG�7PKVGF� 5VCVGU� *GQNQIKECN� 5WTXG[� �75*5�� )(95�0(6�'CVC� 2QTVCN� RTQXKFGU� CEEGUU� VQ� IGQ�URCVKCN� FCVC�� UCVGNNKVG� KOCIG
RTQFWEVU��CPF�FGTKXGF�FCVC�RTQFWEVU�KP�UWRRQTV�QH�)(95�0(6�FTQWIJV�OQPKVQTKPI�G×QTVU�VJTQWIJQWV�VJG�YQTNF��6JKU�RQTVCN�KU�RTQXKFGF�D[
VJG�75*5�)(95�0(6�2TQLGEV��RCTV�QH�VJG�(CTN[�9CTPKPI�)QEWU�$TGC�CV�VJG�75*5�(CTVJ�4GUQWTEGU�1DUGTXCVKQP�CPF�5EKGPEG��(415��&GPVGT�

6JKU�0GVYQTM�QH�(PXKTQPOGPV�/QPKVQTKPI�5VCVKQPU�OQPKVQTU�UGKUOKE�CEVKXKV[�CPF��FGRGPFKPI�QP�VJG�NQECVKQP�QH�VJG�GCTVJSWCMG��OC[�DG�WUGF
VQ�IKXG�������UGEQPF�YCTPKPIU�DGHQTG�GCTVJSWCMGU�TGCEJ�EGTVCKP�NQECVKQPU��6JG�FCVCDCUG�CNUQ�RTQXKFGU�C�NKUV�QH�CNN�KORQTVCPV�KPHTCUVTWEVWTG�
CPF� VQIGVJGT� YKVJ� TGCN�VKOG�OQPKVQTKPI� QH� UGKUOKE� CEVKXKV[� ECP� CKF� KP� FKUCUVGT� TGURQPUG�� CUUGUUOGPV� CPF� EQQTFKPCVKQP�� 6JG� PGVYQTM� KU
QRGTCVGF�D[�VJG�&GPVTCN�$UKCP� ØPUVKVWVG� HQT�$RRNKGF�*GQUEKGPEG� �&$Ø$*���C�OWNVKFKUEKRNKPCT[� KPUVKVWVG�EQORTKUKPI�OQUV�QH� VJG�IGQUEKGPVKÒE
FKUEKR�NKPGU�NKMG�IGQNQI[��INCEKQNQI[��J[FTQNQI[��NKOPQNQI[��ENKOCVQNQI[��IGQRJ[UKEU��IGQFGU[�CPF�TGOQVG�UGPUKPI��&$Ø$*�QRGTCVGU�FGFKECVGF
OQPKVQTKPI� PGVYQTMU� HQT� UGKUOQNQI[� CPF� IGQFGU[�� C� PGVYQTM� QH� J[FTQ�OGVGQTQNQIKECN� OQPKVQTKPI� UVCVKQPU� CPF� JKIJ� OQWPVCKP� INCEKGT
QDUGTXCVQTKGU�

5CHGV[�&JGEM�KU�C�HGCVWTG�QH�VJG�UQEKCN�PGVYQTM�)CEGDQQM�VJCV�KU�OGCPV�VQ�JGNR�)CEGDQQM�WUGTU�SWKEMN[�CNGTV�HTKGPFU�CPF�HCOKN[�VJCV�VJG[�CTG
UCHG�FWTKPI�VKOGU�QH�ETKUKU�� NKMG�ÓQQFU��GCTVJSWCMGU�QT�VUWPCOKU��5CHGV[�&JGEM�YQTMU�D[�UGPFKPI�WUGTU�C�RWUJ�PQVKÒECVKQP�CUMKPI�VJGO�KH
VJG[�CTG�UCHG�YJGPGXGT�C�PCVWTCN�FKUCUVGT�UVTKMGU�VJG�CTGC�VJG[� NKUV�CU�VJGKT�EWTTGPV� NQECVKQP��7UGTU�ECP�VJGP�UGG�C� NKUV�QH� VJGKT�)CEGDQQM
HTKGPFU�KP�VJG�CTGC��CPF�UGG�YJKEJ�WUGTU�JCXG�EJGEMGF�KP�CU�UCHG�CPF�YJKEJ�JCXG�PQV��6JG�HGCVWTG�RTQXGF�WUGHWN�KP�VJG������GCTVJSWCMG
VJCV�UVTWEM�0GRCN��9KVJKP�C�HGY�JQWTU�QH�VJG�GCTVJSWCMG�JKVVKPI��)CEGDQQM�JCF�CEVKXCVGF�5CHGV[�&JGEM�KP�VJG�TGIKQP��ØV�KFGPVKÒGF�WUGTU�CU
RQUUKDN[�DGKPI�KP�VJG�C×GEVGF�CTGC�D[�VJGKT�EWTTGPV�EKV[�CU�NKUVGF�QP�VJGKT�RTQÒNG��CU�YGNN�CU�VJG�RNCEG�HTQO�YJKEJ�VJG[�JCF�OQUV�TGEGPVN[
CEEGUUGF�)CEGDQQM�� 6JG�FGUMVQR� XGTUKQP�QH� 5CHGV[�&JGEM�CNUQ�RTQXKFGF�C�DTKGH� U[PQRUKU�QH� VJG�GXGPV� CPF�GOGTIGPE[� EQPVCEV�PWODGTU�
'WTKPI�VJG�CEVKXCVKQP�OQTG�VJCP���OKNNKQP�RGQRNG�KP�VJG�C×GEVGF�CTGC�YGTG�OCTMGF�UCHG��YJKEJ�IGPGTCVGF�PQVKÒECVKQPU�VQ�QXGT�����OKNNKQP
HTKGPFU�QP�VJG�RNCVHQTO��)CEGDQQM�CPPQWPEGF�

Y 0QTVJ�CPF�&GPVTCN�$UKC
é (CTVJSWCMGU
D -PQY�;QWT�4KUM�aCPF�+WOCPKVCTKCP�4GURQPUG
� 2TGRCTGFPGUU�CPF�4GURQPUG
=

Y (CUV�CPF�0QTVJ�(CUV�$UKC�a5QWVJ�(CUV�$UKC�a
5QWVJ�CPF�5QWVJ�9GUV�$UKC�a0QTVJ�CPF�&GPVTCN�$UKC�aCPF�2CEKÒE
é (CTVJSWCMGU�a)NQQFU�a6[RJQQPU���&[ENQPGU�a6UWPCOKU�a

.CPFUNKFGU�a8QNECPKE�(TWRVKQPU�a*NCEKCN�.CMG�1WVDWTUV�)NQQFU�a
'TQWIJVU�aCPF�9KNFÒTGU
D +WOCPKVCTKCP�4GURQPUG�aCPF�&QOOWPKECVKQP�YKVJ�&KVK\GPU
� 2TGRCTGFPGUU�CPF�4GURQPUG
=



5HFRPPHQGDWLRQV�RQ�5HGXFLQJ�6XEPDULQH�&DEOH�&XWV
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*HW�5HDG\�*HW�7KUX�ΖQIRUPDWLRQ�3RUWDO
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�/KPKUVT[�QH�&KXKN�'GHGPEG�CPF�(OGTIGPE[�/CPCIGOGPV��0GY

<GCNCPF

(DUWKTXDNH�0RGHO�&HQWUDO�$VLD
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�*)<�*GTOCP�4GUGCTEJ�&GPVTG�HQT�*GQUEKGPEGU

$�NCTIG�PWODGT�QH�UWDOCTKPG�ECDNG��YJKEJ�CTG�GUUGPVKCN�HQT� KPVGTPCVKQPCN� ØPVGTPGV�EQPPGEVKXKV[��EWVU�CTG�FWG�VQ�FCOCIG�HTQO�CPEJQTU��$
TGEGPV� GZCORNG� HTQO� VJG� 4WUUKCP� )GFGTCVKQP
U� 4QUVGNGEQO� FGOQPUVTCVGU� JQY� VQ� TGFWEG� UWEJ� TKUM� D[� NC[KPI� VJG� ECDNG� ENQUG� VQ� UJQTG
VJTQWIJ� VWPPGNU� ENQUG� VQ� VJG�DGCEJ� TCVJGT� VJCP�QP� VJG� UGCÓQQT�� ØP� CFFKVKQP��YCTPKPIU�CTG�RQUVGF�QP� VJG�DGCEJ� UJQYKPI� VJCV�FTQRRKPI
CPEJQTU�KU�RTQJKDKVGF�a�6JKU�ECP�CNUQ�OKVKICVG�VJG�TKUM�HTQO�RQYGTHWN�YCXGU��UWEJ�CU�HTQO�VUWPCOKU��2JQVQ��4GÓGCFGT�TW

*GV�4GCF[�*GV�6JTW�KU�CP�QPNKPG�OWNVKNKPIWCN�IWKFG�HQT�0GY�<GCNCPF�VQ�RNCP�HQT�CPF�TGURQPF�VQ�FKUCUVGTU��Q×GTGF�KP�(PINKUJ��&JKPGUG��DQVJ
UKORNKÒGF�CPF�VTCFKVKQPCN���+KPFK��-QTGCP��6G�4GQ��5COQCP��6QPICP�CPF�$TCDKE���'WG�VQ�KVU� NQECVKQP�CPF�GPXKTQPOGPV��0GY�<GCNCPF�HCEGU
OCP[� RQVGPVKCN� FKUCUVGTU�� ØP� UQOG� ECUGU�� UWEJ� CU� C� YGCVJGT� TGNCVGF� QT� XQNECPKE� FKUCUVGT�� VJGTG� OC[� DG� VKOG� HQT� C� YCTPKPI�� %WV� CP
GCTVJSWCMG�QT�C�VUWPCOK�ENQUG�VQ�NCPF�EQWNF�UVTKMG�YKVJQWV�YCTPKPI��$NN�FKUCUVGTU�JCXG�VJG�RQVGPVKCN�VQ�ECWUG�FKUTWRVKQP��FCOCIG�RTQRGTV[
CPF� VCMG� NKXGU�� 6JGTGHQTG�� RTGRCTCVKQP� KU� ETKVKECN�� 6JG� RQTVCN� Q×GTU� KPHQTOCVKQP� OCVGTKCN� QP� FK×GTGPV� JC\CTFU�� CU� YGNN� CU� IWKFCPEG� QP
GUVCDNKUJKPI�C�JQWUGJQNF�GOGTIGPE[�RNCP�CPF�ETGCVKPI�CP�GOGTIGPE[�UWTXKXCN�MKV�� ØP�CFFKVKQP�� KPHQTOCVKQP� HQT�RGQRNG�YKVJ�FKUCDKNKVKGU� KU
DGKPI�Q×GTGF�CPF�GOGTIGPE[�EQPVCEV�FGVCKNU�CTG�RTQXKFGF�

6JG� (CTVJSWCMG�/QFGN� &GPVTCN� $UKC� �(/&$�� KU� C�*NQDCN� (CTVJSWCMG�/QFGN� �*(/�� TGIKQPCN� RTQITCO� EQQTFKPCVGF� D[� VJG�*)<�� 6JG� (/&$
�(CTVJSWCMG� /QFGN� &GPVTCN� $UKC�� ECVCNQIWG� KPENWFGU� KPHQTOCVKQP� HQT� ������ GCTVJSWCMGU� VJCV� QEEWTTGF� KP� &GPVTCN� $UKC� �-C\CMJUVCP�
-[TI[\UVCP��6CLKMKUVCP��7\DGMKUVCP�CPF�6WTMOGPKUVCP���6JG�ECVCNQIWG�RTQXKFGU� HQT�GCEJ�GXGPV� VJG�GUVKOCVGF�OCIPKVWFG� KP� VGTOU�QH�/.+
�UWTHCEG�YCXG�OCIPKVWFG��UECNG��YKFGN[�WUGF�KP�HQTOGT�7554�EQWPVTKGU��/.+�OCIPKVWFGU�TCPIG�HTQO�����VQ������$EVKXKVKGU�CTG� UWDFKXKFGF
KPVQ�È5GKUOKE�JC\CTF�CUUGUUOGPV�CPF�/KETQ\QPCVKQPÉ��È5GKUOKE�8WNPGTCDKNKV[É��CPF�È(CTVJSWCMG�4KUMÉ��6JG�ECVCNQIWG�KPENWFGU�VJG�UVCPFCTF
RCTCOGVTKE� KPHQTOCVKQP� TGSWKTGF� HQT� UGKUOKE� JC\CTF� UVWFKGU� �K�G��� VKOG�� NQECVKQP� CPF� OCIPKVWFG� XCNWGU�� CPF� JCU� DGGP� EQORQUGF� D[

Y 0QTVJ�CPF�&GPVTCN�$UKC
é 6UWPCOKU
D 0GVYQTM�2NCPPKPI
� 4KUM�2TGXGPVKQP�aCPF�4KUM�4GFWEVKQP
=

Y 2CEKÒE
é (CTVJSWCMGU�a)NQQFU�a6UWPCOKU�a.CPFUNKFGU�a8QNECPKE�(TWRVKQPU�a

CPF�(ZVTGOG�9GCVJGT
D -PQY�;QWT�4KUM�a&QPVKPIGPE[�2NCPPKPI�a
CPF�&QOOWPKECVKQP�YKVJ�&KVK\GPU
� 4KUM�4GFWEVKQP�aCPF�2TGRCTGFPGUU�CPF�4GURQPUG
=

Y 0QTVJ�CPF�&GPVTCN�$UKC
é (CTVJSWCMGU
D -PQY�;QWT�4KUM�aCPF�0GVYQTM�2NCPPKPI
� 4KUM�2TGXGPVKQP�aCPF�4KUM�4GFWEVKQP
=
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KPVGITCVKPI�FK×GTGPV�UQWTEGU��WUKPI�FK×GTGPV�OCIPKVWFG�UECNGU��CPF�JCTOQPKUGF�KP�VGTOU�QH�/.+�UECNG��6JG�/.+�OCIPKVWFG�KU�FGVGTOKPGF
HTQO�VJG�JQTK\QPVCN�EQORQPGPV�QH�UWTHCEG�YCXGU��4CWVKCP�CPF�-JCNVWTKP��������CPF�KU�TGRQTVGF�KP�OQUV�QH�VJG�UGKUOKE�DWNNGVKPU�KUUWGF�D[
UGKUOQNQIKECN� QDUGTXCVQTKGU� KP� &GPVTCN� $UKC�� )QT� VJG� KPUVTWOGPVCN� RGTKQF�/.+�OCIPKVWFG� YCU� GUVKOCVGF�� YJGP� PQV� FKTGEVN[�OGCUWTGF�
GKVJGT�HTQO�DQF[�YCXG�OCIPKVWFG��/D���VJG�GPGTI[�ENCUU��-��QT�/RXC��TGIKQPCN�OCIPKVWFG�D[�DQF[�YCXGU�FGVGTOKPGF�D[�2�YCXG�TGEQTFGF
D[�UJQTV�RGTKQF�KPUVTWOGPVU��WUKPI�GORKTKECN�TGITGUUKQP�CPCN[UGU��6JG�FCVCUGV�KU�HTGGN[�CXCKNCDNG�HQT�UEKGPVKÒE�WUG�

,�5+Ø5�YCU�GUVCDNKUJGF�VQ�JGNR�RTGXGPV�CPF�RTGRCTG� HQT�GCTVJSWCMG�FKUCUVGT�D[�RTQXKFKPI�C�RWDNKE�RQTVCN� HQT�UGKUOKE�JC\CTF� KPHQTOCVKQP
CETQUU� ,CRCP�� 6JG� Q×GTGF�OCRU� EQPVCKP� C� NQV� QH� KPHQTOCVKQP� KPENWFKPI� VJG� FCVC� TGSWKTGF� HQT�OCRRKPI� UWEJ� CU� UGKUOKE� CEVKXKV[�OQFGNU�
UGKUOKE�UQWTEG�HCWNV�OQFGNU��UWDUWTHCEG�UVTWEVWTG�OQFGNU��CPF�QVJGT�OQFGNU��6JG�0CVKQPCN�5GKUOKE�+C\CTF�/CRU�HQT�,CRCP�KU�RTGRCTGF�D[�C
IQXGTPOGPVCN� QTICPK\CVKQP�� VJG� +GCFSWCTVGTU� HQT� (CTVJSWCMG� 4GUGCTEJ� 2TQOQVKQP� �+(42�� VQ� GUVKOCVG� UVTQPI� OQVKQPU� ECWUGF� D[
GCTVJSWCMGU�VJCV�EQWNF�QEEWT�KP�,CRCP�KP�VJG�HWVWTG�CPF�UJQY�VJG�GUVKOCVGF�TGUWNVU�QP�VJG�OCRU��6JG�0CVKQPCN�5GKUOKE�+C\CTF�/CRU�HQT
,CRCP�EQPUKUV�QH�VYQ�V[RGU�QH�OCRU�FK×GTGPV�KP�PCVWTG��VJG�2TQDCDKNKUVKE�5GKUOKE�+C\CTF�/CRU��25+/��VJCV�EQODKPG�NQPI�VGTO�RTQDCDKNKUVKE
GXCNWCVKQPU�QH�GCTVJSWCMG�QEEWTTGPEG�CPF�UVTQPI�OQVKQP�GXCNWCVKQP��CPF�VJG�5GKUOKE�+C\CTF�/CRU�HQT�5RGEKÒGF�5GKUOKE�5QWTEG�)CWNVU��CNUQ
TGHGTTGF�VQ�CU�5EGPCTKQ�(CTVJSWCMG�5JCMKPI�/CRU��5(5/��KP�,�5+Ø5���YJKEJ�CTG�DCUGF�QP�UVTQPI�OQVKQP�GXCNWCVKQP�HQT�UEGPCTKQU�CUUWOGF
HQT�URGEKÒE�GCTVJSWCMGU�

6JG�*NQDCN�(CTVJSWCMG�/QFGN��*(/��)QWPFCVKQP�KU�C�RWDNKE�RTKXCVG�RCTVPGTUJKR�VJCV�FTKXGU�C�INQDCN�EQNNCDQTCVKXG�G×QTV�KP�YJKEJ�UEKGPEG�KU
CRRNKGF� VQ� FGXGNQR� JKIJ�SWCNKV[� TGUQWTEGU� HQT� VTCPURCTGPV� CUUGUUOGPV� QH� GCTVJSWCMG� TKUM� CPF� VQ� HCEKNKVCVG� VJGKT� CRRNKECVKQP� HQT� TKUM
OCPCIGOGPV�CTQWPF�VJG�INQDG��6JG�*(/�)QWPFCVKQP�YQTMU� KP���OCKP�CTGCU��'GXGNQROGPV�CPF�OCKPVGPCPEG�QH�JKIJ�SWCNKV[�GCTVJSWCMG
TKUM�CUUGUUOGPV�VQQNU��&QNNGEVKQP�CPF�IGPGTCVKQP�QH�GCTVJSWCMG�TKUM�KPHQTOCVKQP��FCVCUGVU��OQFGNU��OGVJQFU�CPF�IWKFGNKPGU���'GXGNQROGPV
CPF�KORNGOGPVCVKQP�QH�EQNNCDQTCVKXG�TKUM�CUUGUUOGPV�RTQLGEVU�CV�XCTKQWU�UECNGU��6GEJPQNQI[�VTCPUHGT�CPF�ECRCEKV[�FGXGNQROGPV��6JTQWIJ
VJG�1RGP3WCMG� 2NCVHQTO��*(/�RTQXKFGU� GCTVJSWCMG� TKUM� CUUGUUOGPV� VQQNU�� CU�YGNN� CU� TKUM� CUUGUUOGPVU� CV� NQECN�� PCVKQPCN�� TGIKQPCN� CPF
INQDCN�NGXGN��ØP�CFFKVKQP��GCTVJSWCMG�TKUM�KPHQTOCVKQP�KU�RTQXKFGF��KPNWFNKPI�JC\CTF�GZRQUWTG�XWNPGTCDKNKV[�OCRU�CPF�FCVCUGVU��4GNGXCPV�VQ
VJG�&GPVTCN�$UKC�TGIKQP��VJG�(CTVJSWCMG�/QFGN�&GPVTCN�$UKC��(/&$��KU�C�TGIKQPCN�RTQITCOOG�HQEWUKPI�QP�ETQUUDQTFGT�CUUGUUOGPV�QH�UGKUOKE
JC\CTF�CPF�TKUM� KP�&GPVTCN�$UKC��6JG�CEVKXKVKGU�CTG�UWDFKXKFGF� KPVQ��5GKUOKE�+C\CTF�$UUGUUOGPV�CPF�/KETQ\QPCVKQP��5GKUOKE�8WNPGTCDKNKV[�
CPF�(CTVJSWCMG�4KUM�

Y (CUV�CPF�0QTVJ�(CUV�$UKC
é (CTVJSWCMGU
D -PQY�;QWT�4KUM�a0GVYQTM�2NCPPKPI�a&QPVKPIGPE[�2NCPPKPI�a
CPF�2QNKE[�	�4GIWNCVKQP
� 4KUM�4GFWEVKQP�aCPF�2TGRCTGFPGUU�CPF�4GURQPUG
=

Y (CUV�CPF�0QTVJ�(CUV�$UKC�a5QWVJ�(CUV�$UKC�a
5QWVJ�CPF�5QWVJ�9GUV�$UKC�a0QTVJ�CPF�&GPVTCN�$UKC�aCPF�2CEKÒE
é (CTVJSWCMGU
D -PQY�;QWT�4KUM�a0GVYQTM�2NCPPKPI�a2TGRCTGFPGUU�a
CPF�2QNKE[�	�4GIWNCVKQP
� 4KUM�2TGXGPVKQP�a4KUM�4GFWEVKQP�a
CPF�2TGRCTGFPGUU�CPF�4GURQPUG
=
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6JG� 5GPVKPGN� $UKC� KPKVKCVKXG� KU� CP� KPVGTPCVKQPCN� EQNNCDQTCVKQP� COQPI� URCEG� CIGPEKGU�� FKUCUVGT� OCPCIGOGPV� CIGPEKGU�� CPF� KPVGTPCVKQPCN
CIGPEKGU� HQT� CRRN[KPI� TGOQVG� UGPUKPI� CPF� 9GD�*Ø5� VGEJPQNQIKGU� VQ� UWRRQTV� FKUCUVGT� OCPCIGOGPV� KP� VJG� $UKC�2CEKÒE� TGIKQP�� ØVU� CKOU
KPENWFG�VJG�HQNNQYKPI��ØORTQXG�UCHGV[�KP�UQEKGV[�D[�ØPHQTOCVKQP�CPF�&QOOWPKECVKQP�6GEJPQNQI[��Ø&6��CPF�URCEG�VGEJPQNQIKGU��ØORTQXG�VJG
URGGF�CPF�CEEWTCE[�QH�FKUCUVGT�RTGRCTGFPGUU�CPF�GCTN[�YCTPKPI��/KPKOK\G�VJG�PWODGT�QH�XKEVKOU�CPF�UQEKCN�GEQPQOKE� NQUUGU��6JG�OCKP
CEVKXKVKGU�QH�5GPVKPGN�$UKC�CTG�CU�HQNNQYU��(OGTIGPE[�QDUGTXCVKQP�D[�(CTVJ�QDUGTXCVKQP�UCVGNNKVGU�WRQP�TGSWGUV�KP�ECUGU�QH�OCLQT�FKUCUVGTU�
9QTMKPI�ITQWR�CEVKXKVKGU�HQEWUKPI�QP�URGEKÒE�FKUCUVGTU�UWEJ�CU�YKNFÒTGU��ÓQQFU��INCEKCN�NCMG�QWVDWTUV�ÓQQFU��*.1)���CPF�VUWPCOKU��&CRCEKV[
DWKNFKPI�CPF�JWOCP�TGUQWTEGU�FGXGNQROGPV�HQT�G×GEVKXG�FKUCUVGT�OCPCIGOGPV�

(4'$5�Ø/$*Ø0(�KU�C�IGQURCVKCN�FCVC�CWVJQTKPI�U[UVGO��KPENWFKPI�VQQNU�HQT�TGOQVG�UGPUKPI��RJQVQITCOOGVT[�CPF�*Ø5�RTQEGUUKPI��6JG�VQQN
JCU� DGGP� RTQOQVGF�� COQPI� QVJGTU�� KP� VJG� 0QTVJ� CPF� &GPVTCN� $UKC� TGIKQP�� 6JG� UQHVYCTG� JCU� XCTKQWU� EJCTCEVGTKUVKEU�� $UUGUU� FKUCUVGT
UKVWCVKQPU� KP� VJG�ÒGNF�CPF�EQNNGEV� KPHQTOCVKQP�QP� VJG�FCOCIG� VQ�CUUKUV� KP� TGEQXGT[�QRGTCVKQPU��$P�GZVGPUKXG� TGRQUKVQT[�GPCDNGU�OWNVKRNG
CIGPEKGU� VQ� TCRKFN[� CEEGUU� CPF� KPVGTCEVKXGN[�YQTM� HTQO� C� UKPING� UQWTEG� QH� VTWVJ�� 8KGY� FCVC� TGNCVGF� VQ� FKUCUVGT� RNCPPKPI�� TGURQPUG�� CPF
TGEQXGT[�KP�OWNVKRNG�EQPVGZVU��G�I���FGUMVQR��YGD��OQDKNG���'��HQT�C�HWNN[�EQQTFKPCVGF�KPVGTCIGPE[�TGURQPUG��2TQCEVKXGN[�GXCNWCVG�GZRQUWTG
D[� UKOWNCVKPI� VJG� KORCEV�QH� UVQTO�GXGPVU�QP� ETKVKECN� HCEKNKVKGU� UWEJ�CU� UEJQQNU�CPF�JQURKVCNU�DGHQTG�FCPIGT� UVTKMGU��2NCP�GXCEWCVKQP�CPF
TGEQXGT[� TGURQPUG�� (PJCPEG� GZKUVKPI� RNCPPKPI� G×QTVU� D[� EQODKPKPI� NCVG�DTGCMKPI� KPHQTOCVKQP� VQ� QDVCKP� C� EQORNGVG� XKGY�QH� C� EJCPIKPI
UKVWCVKQP��(4'$5�Ø/$*Ø0(�RTQOQVGU�VJG�FGXGNQROGPV�QH�C�WPKÒGF�KPHQTOCVKQP�UQWTEG�HQT�DGVVGT�KPHQTOCVKQP�UJCTKPI�CPF�EQQTFKPCVKQP��ØV
RTQOQVGU�RTGXGPVKPI�KPGÕEKGPEKGU��GTTQTU��CPF�TKUMU�VJCV�CTKUG�YJGP�FGRCTVOGPVU�YQTM�YKVJ�KUNCPFU�QH�FCVC��CPF�UKOWNVCPGQWUN[�KORTQXG
FCVC� FKUVTKDWVKQP� D[� GCUKN[� QTICPK\KPI�OCUUKXG� XQNWOGU� QH�OKUUKQP�ETKVKECN� FCVC� CPF� SWKEMN[� RTGUGPVKPI� KV� VQ� ÒTUV� TGURQPFGTU� CPF� TGNKGH
CIGPEKGU�� 6JG� UQHVYCTG� CNNQYU� VQ� GPNKUV� VJG� OCUUGU� VQ� JGNR� FGÒPG� CPF� NQECVG� KUUWGU� FWTKPI� FKUCUVGTU�� UWEJ� CU� TQCF� FCOCIG�� VQTPCFQ
CRRGCTCPEGU�� KUUWGU�CV�UJGNVGT� NQECVKQPU��YCVGT�NGCMU��CPF�OQTG��)KGNF�RGTUQPPGN�ECP�XKGY�VJG�NCVGUV� KPHQTOCVKQP�KP�TGCN�VKOG�YKVJ�OQDKNG
VCDNGV�FGXKEGU�CPF�TGURQPF�CRRTQRTKCVGN[�

Y (CUV�CPF�0QTVJ�(CUV�$UKC�a5QWVJ�(CUV�$UKC�a
5QWVJ�CPF�5QWVJ�9GUV�$UKC�a0QTVJ�CPF�&GPVTCN�$UKC�aCPF�2CEKÒE
é )NQQFU�a6UWPCOKU�a*NCEKCN�.CMG�1WVDWTUV�)NQQFU�a9KNFÒTGU�a

CPF�(ZVTGOG�9GCVJGT
D +WOCPKVCTKCP�4GURQPUG�aCPF�2TGRCTGFPGUU
� 2TGRCTGFPGUU�CPF�4GURQPUG�aCPF�4GEQXGT[
=

Y (CUV�CPF�0QTVJ�(CUV�$UKC�a5QWVJ�(CUV�$UKC�a
5QWVJ�CPF�5QWVJ�9GUV�$UKC�a0QTVJ�CPF�&GPVTCN�$UKC�aCPF�2CEKÒE
é (CTVJSWCMGU�a)NQQFU�a6[RJQQPU���&[ENQPGU�a.CPFUNKFGU�a

*NCEKCN�.CMG�1WVDWTUV�)NQQFU�aCPF�(ZVTGOG�9GCVJGT
D -PQY�;QWT�4KUM�a&QPVKPIGPE[�2NCPPKPI�a+WOCPKVCTKCP�4GURQPUG�a
CPF�2TGRCTGFPGUU
� 4KUM�2TGXGPVKQP�a4KUM�4GFWEVKQP�a
CPF�2TGRCTGFPGUU�CPF�4GURQPUG
=
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5RCEG�$RRNKECVKQPU�HQT�(PXKTQPOGPV��5$)(��KU�C�XQNWPVCT[�KPKVKCVKXG�VQ�GPEQWTCIG�GPXKTQPOGPVCN�OQPKVQTKPI�KP�VJG�NQPI�VGTO�VQ�WPFGTUVCPF
GPXKTQPOGPVCN�EJCPIGU��5$)(�OC[�DG�WUGHWN�HQT�TKUM�TGFWEVKQP�CPF�CFCRVCVKQP�RTQITCOU�CUUQEKCVGF�YKVJ�FKUCUVGTU�CPF�GPXKTQPOGPVCN�TKUMU�
6JG�$UKC�2CEKÒE�TGIKQP�EQPVCKPU�CRRTQZKOCVGN[� VYQ�VJKTFU�QH� VJG�YQTNFÆU�RQRWNCVKQP��CPF� KV� HCEGU�C�JWIG�VJTGCV� HTQO�FKUCUVGTU�� KPENWFKPI
FTQWIJVU� CPF� ÓQQFU�� 6JGTGHQTG�� KV� KU� KORQTVCPV� VQ� OQPKVQT� ENKOCVKE� RCTCOGVGTU� CU� YGNN� CU� RQUUKDNG� G×GEVU� TGNCVGF� VQ� ENKOCVG� CPF
GPXKTQPOGPVCN� EJCPIGU�� 5CVGNNKVG� TGOQVG� UGPUKPI� VGEJPQNQI[�GPCDNGU�QDUGTXCVKQP�QH� VJG� (CTVJ� HTQO�URCEG�CPF�RTQXKFGU� C�DCUKU� HQT� VJG
OGCUWTGOGPV� QH� UQOG� QH� VJG� EJCPIKPI� GPXKTQPOGPVCN� RCTCOGVGTU� KP� XCTKQWU� CTGCU� UWEJ� CU� YCVGT� TGUQWTEGU�� UGC� NGXGN�� NCPF� EQXGT�
FGHQTGUVCVKQP�� CITKEWNVWTCN� RTQFWEVKQP�� CPF� GEQU[UVGOU�� &QPVKPWQWU� RTQXKUKQP� QH� UWEJ� FCVC� EQWNF� RTQXKFG� GPXKTQPOGPVCNN[� UGPUKVKXG
KPHQTOCVKQP�YKVJ� XCT[KPI� URGEVTCN� CPF�URCVKCN� TGUQNWVKQPU� HQT�C�DGVVGT�WPFGTUVCPFKPI�QH� VJG� UVCVWU�QH� VJG�GPXKTQPOGPV�� KVU� EJCPIGU�� CPF
KORNKECVKQPU�HQT�KVU�UWUVCKPCDNG�OCPCIGOGPV��ØP�VJG�$UKC�2CEKÒE�TGIKQP��5$)(�JCU�ECTTKGF�QWV�YGCVJGT�TGNCVGF�RTQLGEVU�KP��COQPI�QVJGTU��5TK
.CPMC��FGXGNQROGPV�CPF�KORNGOGPVCVKQP�QH�CP�QRGTCVKQPCN�RTQVQV[RG�HQT�CFXCPEGF�ÓQQF�HQTGECUVKPI��GCTN[�YCTPKPI��CPF�FCVC�UJCTKPI���8KGV
0CO��WVKNK\CVKQP�QH�UVCVGNNKVG�FCVC� KP�ÓQQF�HQTGECUVKPI��� ØPFQPGUKC� �FTQWIJV�OQPKVQTKPI���&CODQFKC� �YCVGT�E[ENG�CPF�CITKEWNVWTCN�CEVKXKVKGU�
CPF�.CQ�2'4��HQTGUV�OQPKVQTKPI��

ØP� VJG�&GPVTCN�$UKC� TGIKQP��ÓCUJ�ÓQQFU�CEEQWPV� HQT�C�UKIPKÒECPV�RQTVKQP�QH� VJG� NKXGU� NQUV�CPF�RTQRGTV[�FCOCIGU� VJCV� TGUWNV� HTQO�PCVWTCN
FKUCUVGTU��*KXGP�VJCV�ÓCUJ�ÓQQFU�ECP�QEEWT�CV�CP[�VKOG�QT�RNCEG�YKVJ�FKUCUVTQWU�TGUWNVU��VJGTG�KU�CP�WTIGPV�PGGF�VQ�RTKQTKVK\G�G×QTVU�VJCV�CKO
VQ� KORTQXG� GCTN[� YCTPKPIU� ECRCDKNKVKGU�� ØORTQXGOGPVU� JGNR� UQEKGV[� EQRG� YKVJ� ÓCUJ� ÓQQF� VJTGCVU� D[� GPCDNKPI� VJG� OCPFCVGF� PCVKQPCN
CWVJQTKVKGU� VQ�WPFGTVCMG�CRRTQRTKCVG�OGCUWTGU�� VJGTGD[�EQPVTKDWVKPI� VQ�RTQVGEVKPI� VJG�RQRWNCVKQP�CV� TKUM� HTQO� VJG�FKUCUVTQWU�G×GEVU�QH
ÓCUJ� ÓQQFU�� 6JG� RWTRQUG� QH� VJKU� RTQLGEV� KU� VJG� FGXGNQROGPV� CPF� KORNGOGPVCVKQP� QH� TGIKQPCN� ÓCUJ� ÓQQF� IWKFCPEG� CPF� GCTN[� YCTPKPI
U[UVGOU��6JG�CRRTQCEJ�YKNN� GPVCKN�FGXGNQROGPV�QH� TGIKQPCN� VGEJPQNQI[�� VTCKPKPI��RTQVQEQNU�CPF�RTQEGFWTGU� VQ�JGNR�OKVKICVG� VJG� KORCEVU
HTQO� ÓCUJ� ÓQQFKPI�� 6JG� CRRNKECVKQP� QH� UWEJ� C� U[UVGO� CNNQYU� VJG� 0CVKQPCN� /GVGQTQNQIKECN� CPF� +[FTQNQIKECN� 5GTXKEGU� �0/+5U�� QH� VJG
RCTVKEKRCVKPI�EQWPVTKGU� VQ�RTQXKFG� VKOGN[�OGCTN[�YCTPKPIU�QH�ÓCUJ�ÓQQFKPI��5RGEKÒECNN[�� VJG�EQWPVTKGU� VQ�DG� KPENWFGF� KP� VJG�&GPVTCN�$UKC
4GIKQP�)NCUJ�)NQQF�*WKFCPEG��&$4))*��5[UVGO�RTQLGEV�CTG�RTQRQUGF�VQ�DG�VJG�HQNNQYKPI��-C\CMJUVCP��-[TI[\UVCP��6CLKMKUVCP��6WTMOGPKUVCP�
CPF�7\DGMKUVCP��6JG�&$4))*�5[UVGO�QRGTCVKQPCN�VTCKPKPI�VQQM�RNCEG�CV�VJG�+4&�RTGOKUGU� KP�'CP�'KGIQ��75$��6TCKPGGU�HTQO�-C\CMJUVCP�
7\DGMKUVCP�� 6CLKMKUVCP�� CPF� -[TI[\UVCP� CU� YGNN� CU� .GDCPQP�� JCXG� UWEEGUUHWNN[� EQORNGVGF� VJG� VTCKPKPI� EQWTUGU�� 6TCKPGGU� JCXG� DGEQOG
HCOKNKCT�YKVJ�VGEJPKECN�CPF�UEKGPVKÒE�CURGEVU�QH�VJG�&GPVTCN�$UKC�4GIKQP�)NCUJ�)NQQF�*WKFCPEG�5[UVGO�CPF�VQ�DG�CDNG�VQ�KPVGTRTGV�VJG�&$4))*
RTQFWEVU�HQT�VJG�KUUWCPEG�QH�ÓCUJ�ÓQQF�YCTPKPIU��6TCKPKPI�CNUQ�GORJCUK\GF�VJG�KORQTVCPEG�QH�VJG�NQECN�FCVC�HQT�RCTVKEWNCTN[�DKCU�EQTTGEVKQP
QH�UCVGNNKVG�RTGEKRKVCVKQP�GUVKOCVKQP��2CTVKEKRCPVU�JCXG�CNUQ�DGGP�KPVTQFWEGF�VQ�3*Ø5��QRGP�UQWTEG�*Ø5�CPF�HTGGN[�CXCKNCDNG��GPCDNKPI�VTCKPGGU
VQ�HWTVJGT�RTQEGUU�&$4))*�FCVC�CPF�RTQFWEVU��$FFKVKQPCNN[��RCTVKEKRCPVU�YGTG�GZRQUGF�PWOGTQWU�ECUG�UVWFKGU��CPF�JCPFU�QP�GZGTEKUGU�QH
VJG�RCUV�ÓCUJ�ÓQQF�GXGPVU�VJCV�JCF�CEETWGF�KP�VJG�TGIKQP��ÈFCKN[�QRGTCVKQPUÉ��

Y (CUV�CPF�0QTVJ�(CUV�$UKC�a5QWVJ�(CUV�$UKC�a
5QWVJ�CPF�5QWVJ�9GUV�$UKC�a0QTVJ�CPF�&GPVTCN�$UKC�aCPF�2CEKÒE
é )NQQFU�a'TQWIJVU�a'\WFU�aCPF�(ZVTGOG�9GCVJGT
D -PQY�;QWT�4KUM
� 4KUM�4GFWEVKQP
=

Y 0QTVJ�CPF�&GPVTCN�$UKC
é )NQQFU�aCPF�*NCEKCN�.CMG�1WVDWTUV�)NQQFU
D -PQY�;QWT�4KUM�a&QPVKPIGPE[�2NCPPKPI�aCPF�2TGRCTGFPGUU
� 4KUM�2TGXGPVKQP�a4KUM�4GFWEVKQP�a
CPF�2TGRCTGFPGUU�CPF�4GURQPUG
=
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�$OGTKECP�4GF�&TQUU

6JG�4KUM�$VNCU�KU�DCUKECNN[�C�EQORGPFKWO�TKUM�OCRU�HQT�VJG�CTGC��RQRWNCVKQP��CITKEWNVWTG�CPF�KPHTCUVTWEVWTGU�CV�VJG�7RC\KNC�NGXGN��6JG�$VNCU
CNUQ�KPENWFGU�KPHQTOCVKQP�QP�FK×GTGPV�V[RGU�QH�XWNPGTCDKNKV[�CPF�GZRQUWTG�VQ�FK×GTGPV�JC\CTFU��6JG�CKO�QH�VJG�4KUM�$VNCU�KU�VQ�RTQXKFG�VJG
NQECN� IQXGTPOGPV� CWVJQTKV[�YKVJ� GCU[�� CEEGUUKDNG� CPF� ETGFKDNG� KPHQTOCVKQP� CPF� TGHGTGPEGU� HQT� NQECN� NGXGN� TKUM� TGFWEVKQP� CPF� CFCRVCVKQP
RNCPPKPI��6JG�&QORTGJGPUKXG�'KUCUVGT�/CPCIGOGPV� 2TQITCOOG� �&'/2� ØØ�� GPICIGF� VJG�&GPVGT� HQT� &NKOCVG�&JCPIG� CPF� (PXKTQPOGPVCN
4GUGCTEJ��&�(4���%4$&�7PKXGTUKV[�VQ�RTGRCTG�VJG�4KUM�$VNCU��$�VGCO�QH�GPIKPGGTU��IGQITCRJGTU��ECTVQITCRJGTU��GPXKTQPOGPVCN�UEKGPVKUV�CPF
UQEKCN�UEKGPVKUVU�YQTMGF�VQIGVJGT�VQ�EQNNGEV��CPCN[\G�CPF�WUG�WRFCVGF�FCVC�CPF�KPHQTOCVKQP�QP�JC\CTFU��XWNPGTCDKNKV[�CPF�TKUMU�DQVJ�HTQO
VJG�PCVKQPCN�CPF�QVJGT�RWDNKUJGF�UQWTEGU��6JG�VGCO�UJCTGF�VJG�FTCHV�$VNCU�YKVJ�VJG�RNCPPGTU�CPF�RQNKE[�OCMGTU�CV�NQECN�CPF�PCVKQPCN�NGXGNU
HQT�XCNKFCVKPI�FCVC��KPHQTOCVKQP�CPF�CUUGUUKPI�KVU�WUGHWNPGUU��4GRQTVU�KP�VJG�$VNCU�CTG�CXCKNCDNG�KP�DQVJ�(PINKUJ�CPF�%CPINC�CPF�OCRU�ECP�DG
CEEGUUGF�CPF�FQYPNQCFGF�D[�TGIKQP�CPF�WRC\KNC�

)KTGVKFG�� ØPE���C�RTQXKFGT�QH�JKIJ�RGTHQTOCPEG�YKTGNGUU� KPHTCUVTWEVWTG�OGUJ�PGVYQTMU�� KPUVCNNGF�VJG�YQTNFÆU�ÒTUV�OGUJ�PGVYQTM�ECRCDNG�QH
FGNKXGTKPI�NKXG�JKIJ�FGÒPKVKQP��+'��YKTGNGUU�XKFGQ�HGGFU�QH�TKXGT�YCVGT�NGXGNU�CPF�VGNGOGVT[�FCVC�HQT�TGCN�VKOG�ÓQQF�HQTGECUVKPI�CPF�JKUVQTKECN
FCVC�EQNNGEVKQP�KP�6JCKNCPF��ØP�CFFKVKQP�VQ�VJG�NKXG�+'�XKFGQ�HGGFU�VQ�VJG�EQPVTQN�TQQO��NKXG�8*$�TGUQNWVKQP�XKFGQ�HGGFU�CTG�RTQXKFGF�VQ�VJG
RWDNKE� XKC� VJG� ØPVGTPGV�� 6JG� )KTGVKFG� PGVYQTM�� YJKEJ� EQXGTU� C� IGQITCRJKECN� FKUVCPEG� QH� ����OKNGU� ����� MO��� KU� VJG� YQTNFÆU� NQPIGUV� HWNN[
TGFWPFCPV�YKTGNGUU�OGUJ�PGVYQTM��0GY�GZRCPUKQP�RJCUGU�QH�VJG�PGVYQTM�CTG�RNCPPGF�HQT�FGRNQ[OGPV�

/QPUVGT�*WCTF�KU�C�OQDKNG�CRRNKECVKQP�ETGCVGF�D[�VJG�$OGTKECP�4GF�&TQUU�VJCV�KU�FGUKIPGF�URGEKÒECNN[�HQT�MKFU�YKVJ�VJG�CKO�QH�RTGRCTKPI
VJGO� HQT� FKUCUVGTU�� )QNNQY�/C[C�� &JCF�� 1NKXKC� CPF� CNN� VJG�OQPUVGTU� CU� VJG[� VGCEJ� MKFU� �CIGF� ������ CDQWV� JQY� VQ� RTGRCTG� HQT� TGCN�NKHG
GOGTIGPEKGU�CV�JQOG�RNWU�QVJGT�GPXKTQPOGPVU�KP�C�HWP�CPF�GPICIKPI�ICOG��%[�VTCKPKPI�CU�C�/QPUVGT�*WCTF��EJKNFTGP�CTG�CDNG�VQ�NGCTP�JQY

Y 5QWVJ�CPF�5QWVJ�9GUV�$UKC
é )NQQFU�a'TQWIJVU�aCPF�(ZVTGOG�9GCVJGT
D -PQY�;QWT�4KUM�a0GVYQTM�2NCPPKPI�aCPF�2TGRCTGFPGUU
� 4KUM�2TGXGPVKQP�a4KUM�4GFWEVKQP�a
CPF�2TGRCTGFPGUU�CPF�4GURQPUG
=

Y 5QWVJ�(CUV�$UKC
é )NQQFU
D +WOCPKVCTKCP�4GURQPUG�aCPF�2TGRCTGFPGUU
� 2TGRCTGFPGUU�CPF�4GURQPUG
=

Y (CUV�CPF�0QTVJ�(CUV�$UKC�a5QWVJ�(CUV�$UKC�a
5QWVJ�CPF�5QWVJ�9GUV�$UKC�a0QTVJ�CPF�&GPVTCN�$UKC�aCPF�2CEKÒE
é )NQQFU�a6[RJQQPU���&[ENQPGU�aCPF�(ZVTGOG�9GCVJGT
D 2TGRCTGFPGUU�aCPF�&QOOWPKECVKQP�YKVJ�&KVK\GPU
� 2TGRCTGFPGUU�CPF�4GURQPUG
=



'80%21(7�0XOWLPHGLD�&RPPXQLFDWLRQ�6\VWHP

�
��

� ��
�

�
� �
�$UKCP�ØPUVKVWVG�QH�6GEJPQNQI[

5HVLOLHQW�&RPPXQLFDWLRQV�5	'�3URJUDP

� ��
� ��
�

�
� �
�/KPKUVT[�QH�ØPVGTPCN�$×CKTU�CPF�&QOOWPKECVKQP��,CRCP

VQ� RTGRCTG� HQT� JQOG� ÒTGU�� VQTPCFQGU�� JWTTKECPGU�� ÓQQFU�� UGXGTG� YKPVGT� YGCVJGT� CPF� QVJGT� V[RGU� QH� GOGTIGPEKGU�� 6JG� UOCTVRJQPG
CRRNKECVKQP� KU� CXCKNCDNG� KP� (PINKUJ� NCPIWCIG� HQT�FQYPNQCF�QP� K15�CPF�$PFTQKF�OQDKNG� CPF� VCDNGV�FGXKEGU�� 6JG�GFWECVKQPCN� ICOG� VCTIGVU
EJKNFTGP�HTQO�VJG�CIGU���VQ����DWV�EJKNFTGP��QT�CFWNVU��QH�CNN�CIGU�ECP�GPLQ[��+QYGXGT��KV�KU�KORQTVCPV�VJCV�RCTGPVU�CTG�CYCTG�VJCV�VJGTG�CTG
OCP[�RJQVQITCRJKE�KOCIGU�VJCV�UGPUKVKXG�QT�KOCIKPCVKXG�EJKNFTGP�YKNN�ÒPF�FKUVWTDKPI��JQOGU�CPF�TQCFU�WPFGTYCVGT�HTQO�ÓQQFU��XGJKENGU
CPF�RTQRGTV[�QXGTVWTPGF�CPF�VQTP�WR�D[�VQTPCFQGU��TQCFU�UJTGFFGF�D[�GCTVJSWCMGU��CPF�OQTG��2JQVQ��9'$;

)QT�OCP[�FKUCUVGTU�RTQPG�EQWPVTKGU��QPG�KUUWG�KP�VGTOU�QH�RQUV�FKUCUVGT�TGUEWG�OKUUKQP�KU�VJG�NCEM�QH�GOGTIGPV�EQOOWPKECVKQP�U[UVGO��6Q
CFFTGUU� VJKU� KUUWG�� '7/%10(6�� C� OWNVKOGFKC� EQOOWPKECVKQP� U[UVGO�� JCU� DGGP� FGXGNQRGF� D[� $Ø6� KPV(4.CD� CPF� KVU� RCTVPGTU� HQT
EQNNCDQTCVKXG� GOGTIGPE[� TGURQPUG� QRGTCVKQP�� ØVU� FGUKIP� KPENWFGU� OQDKNG� CF� JQE� PGVYQTMU� �/$0(6�� CPF� C� UCVGNNKVG� Ø2� PGVYQTM� YKVJ
EQPXGPVKQPCN�VGTTGUVTKCN�ØPVGTPGV�EQPPGEVKXKV[��ØP�RCTVKEWNCT��'7/%10(6�KU�GZRGEVGF�VQ�UGPF�CPF�TGEGKXG�OWNVKOGFKC�KPHQTOCVKQP�G×GEVKXGN[
HQT� TGUEWG�OKUUKQPU�CPF�RNCP�OCMKPI�YJGP�FKUCUVGT�CTGCU�CTG� TGNCVKXGN[� KUQNCVGF�� ØP�CP�CDUVTCEV�OQFGN�QH�'7/%10(6��YJGP� VTCFKVKQPCN
EQOOWPKECVKQP� KPHTCUVTWEVWTG� KU�PQ� NQPIGT�CXCKNCDNG��RGQRNG�YKNN�WUG�OQDKNG�FGXKEGU�ETGCVG�C�UGNH�QTICPK\KPI��UGNH�TGUKNKGPV�OQDKNG�CF�JQE
PGVYQTM�VJCV�RGTOKVU�OWNVKOGFKC�EQOOWPKECVKQP�COQPI�VJG�FGXKEGU�� ØP�CFFKVKQP��OWNVKOGFKC�EQOOWPKECVKQP�COQPI�FK×GTGPV�UKVGU�CPF
YKVJ� VJG� EQOOCPF� JGCFSWCTVGT� YKNN� CNUQ� DG� RTQXKFGF�� 'K×GTGPV�/(0(6� FGXKEGU� CNUQ� KPENWFG�9K)K�� UCVGNNKVG� CPF� VGTTGUVTKCN� EQPPGEVKXKV[�
'KIKVCN�7DKSWKVQWU�/QDKNG�%TQCFDCPF�1.54��'7/%1��JCU�DGGP�CRRNKGF� KP�0GRCN� KP�VJG�$RTKN������GCTVJSWCMG��4GCF�OQTG�CDQWV�0GRCN
U
GZRGTKGPEG�QP�VJG�$Ø6�YGDUKVG�

,CRCP� KU�JKIJN[�XWNPGTCDNG�VQ�GCTVJSWCMGU�VJCV�ECWUG� NQUU�QH� NKHG�CPF�FCOCIG�VQ�RTQRGTV[��9JGP�VJGTG� KU�C�FKUCUVGT��RTQDNGOU� NKMG�JGCX[
VTCÕE� EQPIGUVKQP�� FCOCIG� QH� VJG� DCUG� UVCVKQP� YKNN� TGUVTCKP� GÕEKGPV� EQOOWPKECVKQPU� VJTQWIJ� EQOOGTEKCN� QRGTCVQTU�� 6JGTGHQTG�� CP
4	COR�'�RTQITCO�JCU�DGGP� KPKVKCVGF�D[� VJG�/KPKUVT[�QH� ØPVGTPCN�$×CKTU�CPF�&QOOWPKECVKQPU�QH� VJG� ,CRCPGUG�*QXGTPOGPV� VQ�GUVCDNKUJ
TQDWUV�� TGUKNKGPV� CPF�FGRGPFCDNG� EQOOWPKECVKQPU� KP� VJG� GXGPV� QH� FKUCUVGTU�� 6JG� IQCN� QH� VJG� 4	COR�'� RTQITCO� KU� VQ� ETGCVG� CNVGTPCVKXG
EQOOWPKECVKQP� TQWVGU� VJTQWIJ�FGXGNQRKPI� TGNCVGF� VGEJPQNQIKGU��6JG�EQPEGRVWCN� UVTWEVWTG�QH� VJG�OWNVKNC[GTGF�EQOOWPKECVKQPU�PGVYQTM
KPENWFGU� ����QRGTCVQTÆU� EGNNWNCT�PGVYQTM�� ����RWDNKE� CPF�RTKXCVG�PGVYQTMU�� ���� Ø65�� CPF� ���� UCVGNNKVG� U[UVGOU�� )QT� GZCORNG��YJGP� VJGTG� KU� C
FKUCUVGT�CPF�VJG�EQOOGTEKCN�QRGTCVQTU�ÅPGVYQTMU�CTG�FCOCIGF��WPFGT�4	COR�'�RTQITCO��C�OQDKNG�RJQPG�YKNN�CWVQOCVKECNN[�EQPPGEV�VQ�C
UWTXKXKPI�NQECN�PGVYQTM��UWEJ�CU�RTKXCVG�9K)K��+QYGXGT��C�ÈRQNKE[�UGTXGTÉ�YKNN�DG�KPUVCNNGF�VQ�FGEKFG�YJGVJGT�QT�PQV�VJG�PGVYQTM�ECP�DG�QRGP
VQ�VJKTF�WUGTU��CU�C�UGEWTKV[�EQPUKFGTCVKQP�

Y (CUV�CPF�0QTVJ�(CUV�$UKC�a5QWVJ�(CUV�$UKC�a
5QWVJ�CPF�5QWVJ�9GUV�$UKC�a0QTVJ�CPF�&GPVTCN�$UKC�aCPF�2CEKÒE
é (CTVJSWCMGU�a)NQQFU�a6UWPCOKU�aCPF�.CPFUNKFGU
D 0GVYQTM�2NCPPKPI�a&QPVKPIGPE[�2NCPPKPI�a
CPF�+WOCPKVCTKCP�4GURQPUG
� 2TGRCTGFPGUU�CPF�4GURQPUG
=

Y (CUV�CPF�0QTVJ�(CUV�$UKC
é (CTVJSWCMGU
D &QPVKPIGPE[�2NCPPKPI�a+WOCPKVCTKCP�4GURQPUG�a
2QNKE[�	�4GIWNCVKQP�aCPF�&QOOWPKECVKQP�YKVJ�&KVK\GPU
� 2TGRCTGFPGUU�CPF�4GURQPUG
=
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�0CVKQPCN�6GNGEQOOWPKECVKQPU�&QOOKUUKQP��06&���2JKNKRRKPGU

'KUCUVGT�$NGTV�KU�C�HTGG�VQ�FQYPNQCF��INQDCN��OWNVK�JC\CTF�OQPKVQTKPI�CPF�CNGTVKPI�CRRNKECVKQP�HQT�DQVJ�K15�CPF�$PFTQKF�QRGTCVKPI�U[UVGOU�
'KUCUVGT�$NGTV�KU�CEEGUUKDNG�DQVJ�QP�VJG�YGD�CPF�VJQWIJ�OQDKNG�CRR��'KUCUVGT�$NGTV�KU�CP�KPKVKCVKXG�QH�VJG�2CEKÒE�'KUCUVGT�&GPVGT��2'&���YJKEJ
OQPKVQTU�XCTKQWU�V[RGU�QH�FKUCUVGTU�WUKPI�FCVC�EQNNGEVGF�D[�UCVGNNKVGU��9JGP�RGQRNG�QRGP�VJG�CRR�QT�YGDUKVG�VJTQWIJ�RGTUQPCN�EQORWVGT�QT
OQDKNG�RJQPG�� VJG[�EQWNF�SWKEMN[�XKGY�JC\CTFU�CTQWPF� VJG�INQDG�QP� VJG�OCR��6JG�FGUKIP�QH� VJG�CRRNKECVKQP�CNUQ�GPCDNGU� KPFKXKFWCNU� VQ
NQECVG�JC\CTFU� KP� C� URGEKÒE� CTGC�a �1P� C� RQNKE[�OCMKPI� NGXGN�� 2'&� EQWNF� RTQXKFG� XWNPGTCDKNKV[� CUUGUUOGPVU� VJCV� JGNR� FGEKUKQP�OCMGTU� VQ
KFGPVKH[�VJG�UEQRG�CPF�VJG�OCIPKVWFG�QH�VJG�PGICVKXG� KORCEVU�QH�JC\CTFU��7UKPI� KOCIGU�HTQO�UCVGNNKVGU��2'&�JGNRU�FKUCUVGT�OCPCIGTU�VQ
XKUWCNK\G�VJG�JC\CTF�EJCTCEVGTKUVKEU�CPF�RQVGPVKCN�KORCEVU�QH�C�FKUCUVGT�

6JG� &[ENQPG� 2TGRCTGFPGUU� 2TQITCO� �&22�� QRGTCVGU� CP� GZVGPUKXG� PGVYQTM� QH� TCFKQ� EQOOWPKECVKQPU� HCEKNKVKGU� KP� VJG� EQCUVCN� CTGCU� QH
%CPINCFGUJ��ØV�EQPUKUVU�QH�C�EQODKPCVKQP�QH�+KIJ�)TGSWGPE[�CPF�8GT[�+KIJ�)TGSWGPE[�TCFKQU�VJCV�EQXGTU�VJG�JKIJ�TKUM�E[ENQPG�\QPG�CTGCU�
6JG�&22�PGVYQTM�WVKNK\GU�QXGT��������XQNWPVGGTU�CNQPI�YKVJ�CNQPI�YKVJ�C�VTCPUEGKXGT�VGNGEQOOWPKECVKQP�PGVYQTM�VQ�GPUWTG�TCRKF�FGNKXGT[�QH
YCTPKPI��9CTPKPI� KPHQTOCVKQP�ECP�DG�FKUUGOKPCVGF�VQ�VJG�TGURQPFKPI�CIGPEKGU�CPF�VJG�RWDNKE� KP� NGUU�VJCP����OKPWVGU�HTQO�VJG�VKOG�QH
YCTPKPI�KUUWCPEG�VQ�VJG�DGIKPPKPI�QH�GXCEWCVKQP�QTFGTU��6JG�RTQITCO�JCU�C�UKIPKÒECPV�GORJCUKU�QP�VTCKPKPI�CPF�RWDNKE�CYCTGPGUU��6JGUG
XQNWPVGGTU�CTG�VTCKPGF�VJTQWIJ�VTCKPKPI�RTQITCO�CPF�VJG[�CTG�GSWKRRGF�YKVJ�YCTPKPI�GSWKROGPV�UWEJ�CU�OGICRJQPGU�CPF�UKTGPU�

6JG�(OGTIGPE[�9CTPKPI�%TQCFECUV�5[UVGO��(9%5��KPEQTRQTCVGU�PGY�VGEJPQNQI[�KPVQ�GCTN[�YCTPKPI�U[UVGOU�CNQPIUKFG�VTCFKVKQPCN�OGVJQFU
QH�EQOOWPKECVKQP��(9%5�KU�C�TGOQVG�CEVKXCVKQP�U[UVGO�HQT�4CFKQ�	COR��68�VJCV�VTCPUOKVU�CNGTV�YCTPKPI�KPHQTOCVKQP�VQ�XKGYGTU�CPF�NKUVGPGT
CDQWV�C�TGNGXCPV�FKUCUVGT��(9%5�KU�C�HGCVWTG�QH�VJG�ØPVGITCVGF�5GTXKEGU�'KIKVCN�%TQCFECUV�6GTTGUVTKCN��Ø5'%�6��U[UVGO��YJKEJ�KU�KPKVKCNN[�ETGCVGF

Y (CUV�CPF�0QTVJ�(CUV�$UKC�a5QWVJ�(CUV�$UKC�a
5QWVJ�CPF�5QWVJ�9GUV�$UKC�a0QTVJ�CPF�&GPVTCN�$UKC�aCPF�2CEKÒE
é (CTVJSWCMGU�a)NQQFU�a6[RJQQPU���&[ENQPGU�a6UWPCOKU�a

.CPFUNKFGU�a8QNECPKE�(TWRVKQPU�a*NCEKCN�.CMG�1WVDWTUV�)NQQFU�a
'TQWIJVU�a9KNFÒTGU�aCPF�(ZVTGOG�9GCVJGT
D -PQY�;QWT�4KUM�a&QPVKPIGPE[�2NCPPKPI�a
CPF�&QOOWPKECVKQP�YKVJ�&KVK\GPU
� 4KUM�4GFWEVKQP�aCPF�2TGRCTGFPGUU�CPF�4GURQPUG
=

Y 5QWVJ�CPF�5QWVJ�9GUV�$UKC
é 6[RJQQPU���&[ENQPGU
D -PQY�;QWT�4KUM�a0GVYQTM�2NCPPKPI�a2TGRCTGFPGUU�a
2QNKE[�	�4GIWNCVKQP�aCPF�&QOOWPKECVKQP�YKVJ�&KVK\GPU
� 4KUM�4GFWEVKQP�aCPF�2TGRCTGFPGUU�CPF�4GURQPUG
=

Y 5QWVJ�(CUV�$UKC
é (CTVJSWCMGU�aCPF�6UWPCOKU
D -PQY�;QWT�4KUM�a2TGRCTGFPGUU�a
CPF�&QOOWPKECVKQP�YKVJ�&KVK\GPU
� 2TGRCTGFPGUU�CPF�4GURQPUG
=
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�$UKCP�CPF�2CEKÒE�6TCKPKPI�&GPVTG�HQT�Ø&6�HQT�'GXGNQROGPV��70�

$2&Ø&6�

D[�,CRCP��6JG�Ø5'%�6�UVCPFCTF�JCU�DGGP�CFQRVGF�D[�OQTG�VJCP����EQWPVTKGU�KP�TGEGPV�[GCTU��)KPF�QWV�OQTG�CDQWV�(9%5�KP�VJG�2JKNKRRKPGU
VJTQWIJ�VJG�NKPM�DGNQY�

6GTCK�KU�C�NQY�N[KPI�TGIKQP�KP�0QTVJYGUVGTP�ØPFKC�CPF�5QWVJGTP�0GRCN��)QT�[GCTU��VJG�CTGC�JCU�DGGP�C×GEVGF�D[�TGEWTTKPI�ÓQQFU��TGUWNVKPI�KP
NQUU�QH�NKXGU��&JTKUVKCP�$KF��YKVJ�KVU�NQECN�RCTVPGT�2QQTXCPEJCN�*TCOKP�8KMCU�5CPUVJCP��2*85���KPKVKCVGF�C�RKNQV�ÓQQF�GCTN[�YCTPKPI�U[UVGO�KP
VJG�6GTCK�TGIKQP��6JG�U[UVGO�OQPKVQTU�VJG�YCVGT� NGXGN� KP�VJG�WRUVTGCO�CV�&JKUCRCPK� KP�0GRCN�WUKPI� KPHQTOCVKQP�HTQO�VJG�FGRCTVOGPV�QH
J[FTQ�OGVGQTQNQI[��*QXGTPOGPV�QH�0GRCN��6JKU�KPHQTOCVKQP�KU�CNUQ�UJCTGF�YKVJ�ØPFKCP�EQWPVGTRCTVU��&QOOWPKV[�ITQWRU�KP�DQVJ�EQWPVTKGU
CTG�GSWKRRGF�YKVJ�CP�GNGEVTQPKE�FKURNC[�OCEJKPG��YJKEJ�TGÓGEVU�KPHQTOCVKQP�KP�TGCN�VKOG��6JG�U[UVGO�KU�CNUQ�GSWKRRGF�YKVJ�CP�$NGTV�$NCTO
5[UVGO�VJCV�YKNN�DG�CEVKXCVGF�DCUGF�QP�VJG�YCVGT�NGXGN�KP�0GRCN�

$2&Ø&6�8KTVWCN�$ECFGO[� KU� VJG�QPNKPG�FKUVCPEG� NGCTPKPI�RTQITCOOG�QH�70�$2&Ø&6��$ECFGO[�QH� Ø&6�(UUGPVKCNU� HQT�*QXGTPOGPV�.GCFGTU��
6JG�IQCN�QH�VJG�$ECFGO[�KU�VQ�GSWKR�RQNKE[�OCMGTU�CPF�QVJGT�IQXGTPOGPV�QÕEKCNU�YKVJ�VJG�GUUGPVKCN�MPQYNGFIG�CPF�UMKNNU�VJG[�PGGF�VQ�HWNN[
NGXGTCIG� KPHQTOCVKQP� CPF� EQOOWPKECVKQP� VGEJPQNQIKGU� �Ø&6U�� VQ� CEJKGXG� PCVKQPCN� FGXGNQROGPV� IQCNU�� /QFWNGU� VJCV� CTG� QH� RCTVKEWNCT
TGNGXCPEG�VQ�G�TGUKNKGPEG�CTG��/QFWNG����Ø&6�HQT�'KUCUVGT�4KUM�/CPCIGOGPV�/QFWNG�����Ø&6��&NKOCVG�&JCPIG�CPF�*TGGP�*TQYVJ�/QFWNG����
5QEKCN�/GFKC�HQT�'GXGNQROGPV�ØP�CFFKVKQP�VQ�VJG�QVJGT���Ø&6�HQEWUGF�OQFWNGU�YJKEJ�CTG�XGT[�WUGHWN�VQ�IGV�C�JQNKUVKE�WPFGTUVCPFKPI�QH�VJG
UWDLGEV�� VJGUG�OQFWNGU�CKO� VQ� KPHQTO�VGCEJGTU�CPF� NGCTPGTU�QP� VJG� TKUMU�CUUQEKCVGF�YKVJ�FKUCUVGTU�� KORCEVU�QH� ENKOCVG�EJCPIG�CPF�JQY
ITGGP�ITQYVJ�KU�C�XKCDNG�FGXGNQROGPV�QRVKQP�CU�YGNN�CU�UQEKCN�OGFKC�HQT�FGXGNQROGPV�CPF�'44�'4/��+QY�Ø&6�ECP�UWRRQTV�'4/�CPF�VJG
VJTGCVU� VQ� Ø&6� HTQO�FKUCUVGTU�CTG�RTGUGPVGF��*QQF�ECUG� UVWFKGU�QP�JQY� Ø&6� KU� CRRNKGF�CTG�CNUQ�RTQXKFGF� VQ�OCMG� VJG� VGCEJKPI�NGCTPKPI
GZRGTKGPEG�OQTG�HTWKVHWN��6TCKPGTU�ECP�FQYPNQCF�CPF�EWUVQOK\G� VTCKPKPI�OCVGTKCNU��YJKNG� NGCTPGTU�ECP� VCMG�GCEJ�OQFWNG�CU�C�UGNH�RCEGF
QPNKPG�EQWTUG��.CWPEJGF�KP�������VJG�$ECFGO[ÆU�EQORTGJGPUKXG�EWTTKEWNWO�YCU�FGXGNQRGF�KP�RCTVPGTUJKR�YKVJ�Ø&6�GZRGTVU�HTQO�EQWPVTKGU
VJTQWIJQWV� VJG� YQTNF�� &WTTGPVN[�� ��� $ECFGO[� OQFWNGU� CTG� CXCKNCDNG� KP� XCTKQWU� NCPIWCIGU�� YKVJ� PGY� VTCKPKPI� OQFWNGU� CPF� OQTG
VTCPUNCVKQPU� WPFGTYC[� VQ�OGGV� VJG� Ø&6� ECRCEKV[� PGGFU� QH� (5&$2�OGODGT� CPF� CUUQEKCVG�OGODGT� 5VCVGU�� $2&Ø&6� FGXGNQRGF� VJG� 8KTVWCN
$ECFGO[�KP�OWNVKRNG�NCPIWCIGU�VQ�DTKPI�$ECFGO[�EWTTKEWNWO�CPF�VTCKPKPI�VQ�C�YKFGT�CWFKGPEG��$U�RCTV�QH�VJG�QPNKPG�NGCTPKPI�GZRGTKGPEG�
QPNKPG�KPVGTCEVKXG�&QOOWPKVKGU�QH�2TCEVKEG�JCXG�DGGP�GUVCDNKUJGF�VQ�GPCDNG�NGCTPGTU�YKVJ�EQOOQP�KPVGTGUVU�VQ�UJCTG�MPQYNGFIG�CPF�DGUV
RTCEVKEGU�TGNCVGF�VQ�VQRKEU�QP�Ø&6�HQT�FGXGNQROGPV��Ø&6'���70�$2&Ø&6�YCU�KPCWIWTCVGF�QP����,WPG������CU�C�TGIKQPCN�KPUVKVWVG�QH�VJG�7PKVGF
0CVKQPU� (EQPQOKE� CPF� 5QEKCN� &QOOKUUKQP� HQT� $UKC� CPF� VJG� 2CEKÒE� �(5&$2��� CPF� KU� NQECVGF� KP� ØPEJGQP�� 4GRWDNKE� QH� -QTGC�� 6JG� &GPVTGÆU

Y 5QWVJ�CPF�5QWVJ�9GUV�$UKC
é )NQQFU
D -PQY�;QWT�4KUM�a2TGRCTGFPGUU�a
CPF�&QOOWPKECVKQP�YKVJ�&KVK\GPU
� 4KUM�4GFWEVKQP
=

Y (CUV�CPF�0QTVJ�(CUV�$UKC�a5QWVJ�(CUV�$UKC�a
5QWVJ�CPF�5QWVJ�9GUV�$UKC�a0QTVJ�CPF�&GPVTCN�$UKC�aCPF�2CEKÒE
é (CTVJSWCMGU�a)NQQFU�a6[RJQQPU���&[ENQPGU�a6UWPCOKU�a

.CPFUNKFGU�a8QNECPKE�(TWRVKQPU�a*NCEKCN�.CMG�1WVDWTUV�)NQQFU�a
'TQWIJVU�a'\WFU�a9KNFÒTGU�aCPF�(ZVTGOG�9GCVJGT
D -PQY�;QWT�4KUM�a0GVYQTM�2NCPPKPI�a&QPVKPIGPE[�2NCPPKPI�a
2TGRCTGFPGUU�aCPF�2QNKE[�	�4GIWNCVKQP
� 4KUM�2TGXGPVKQP�a4KUM�4GFWEVKQP�a2TGRCTGFPGUU�CPF�4GURQPUG�a
CPF�4GEQXGT[
=
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�0CVKQPCN�ØPUVKVWVG�QH�'KUCUVGT�/CPCIGOGPV��ØPFKC

OKUUKQP�KU�VQ�UVTGPIVJGP�VJG�G×QTVU�QH�VJG�OGODGT�EQWPVTKGU�QH�(5&$2�VQ�WUG�Ø&6�KP�VJGKT�UQEKQ�GEQPQOKE�FGXGNQROGPV�VJTQWIJ�JWOCP�CPF
KPUVKVWVKQPCN� ECRCEKV[� DWKNFKPI�� 6Q�OGGV� VJKU� QDLGEVKXG�� $2&Ø&6ÆU� YQTM� KU� HQEWUGF� QP� VJTGG� KPVGT�TGNCVGF� RKNNCTU� Ã� 6TCKPKPI�� 4GUGCTEJ� CPF
$FXKUQT[�5GTXKEGU��6QIGVJGT�VJG[�HQTO�CP�KPVGITCVGF�CRRTQCEJ�VQ�Ø&6�JWOCP�ECRCEKV[�DWKNFKPI�

5CJCPC� KU� C� HTGG�� QRGP�UQWTEG� EQFGDCUG� YJKEJ� RTQXKFGU� C� ÓGZKDNG�� OQFWNCT� RNCVHQTO� HQT� TCRKFN[� FGRNQ[KPI� KPHQTOCVKQP� OCPCIGOGPV
U[UVGOU� HQT� FKUCUVGT�OCPCIGOGPV� CPF� JWOCPKVCTKCP� WUG�� )GCVWTGU� QH� VJG� 5CJCPC� ('(0� UQHVYCTG� KPENWFG� QXGT� ���OQFWNGU� YJKEJ� ECP
UWRRQTV�CNN�RJCUGU�QH�VJG�GOGTIGPE[�E[ENG��1TICPKUCVKQP�FKTGEVQT[�+WOCP�TGUQWTEGU�OCPCIGOGPV�2TQLGEVU�FCVCDCUG�$NGTVKPI�CPF�KPEKFGPVU
RNCPPKPI� ØPHQTOCVKQP� QP� UJGNVGTU� +GCNVJ� HCEKNKVKGU� CPF� FKUGCUG� VTCEMKPI� 	COR�� RCVKGPV� VTCEMKPI� $UUGVU�� YCTGJQWUKPI� CPF� TGSWGUVU
OCPCIGOGPV� �NQIKUVKEU�� 'GOQITCRJKEU�� TKUMU�� QWVTGCEJ� CPF� CUUGUUOGPVU� VQQNU� &QNNCDQTCVKQP� VQQNU� KPENWFKPI� OCRRKPI�� OGUUCIKPI� CPF
FQEWOGPVU�JCPFNKPI�5CJCPCÉ�OGCPU�ÈTGNKGHÉ�KP�5KPJCNGUG��C�NCPIWCIG�QH�5TK�.CPMC��YJGTG�VJG�ÒTUV��5CJCPC��RTQFWEV�YCU�FGXGNQRGF�a�ØV�YCU
FGXGNQRGF�KP�VJG�KOOGFKCVG�CHVGTOCVJ�QH�VJG������ØPFKCP�1EGCP�GCTVJSWCMG�CPF�VUWPCOK�D[�VJG�.CPMC�5QHVYCTG�)QWPFCVKQP��.5)���ØP�GCTN[
������ CV� VJG� TGSWGUV� QH� VJG� .5)�� VJG� UQHVYCTG� RTQLGEV� URWP� Q×� VQ� DGEQOG� KV
U� QYP�75�DCUGF� PQP�RTQÒV� QTICPK\CVKQP�YKVJ� C�OKUUKQP� VQ
FGXGNQR�QRGP�UQWTEG�UQHVYCTG�HQT�JWOCPKVCTKCP�RWTRQUGU�a�5KPEG�VJGP��VJG�55)�JCU�FGXGNQRGF�C�PWODGT�QH�QRGP�UQWTEG�UQHVYCTG�RTQFWEVU
CPF�KORNGOGPVGF�UQNWVKQPU�WUGF�D[�UQOG�QH�VJG�YQTNF
U�NCTIGUV�TGNKGH�QTICPK\CVKQPU��CU�YGNN�CU�C�O[TKCF�QH�GOGTIGPE[�UGTXKEGU�CIGPEKGU�KP
WPKSWGN[�XWNPGTCDNG�PCVKQPU�UWEJ�CU�VJG�2JKNKRRKPGU��0GRCN�CPF�%CPINCFGUJ��6JG�5CJCPC�5QHVYCTG�)QWPFCVKQP�UVTWEVWTG�KPENWFGU�C�%QCTF�QH
'KTGEVQTU��)QWPFCVKQP�/GODGTU��(ZGEWVKXG�&QOOKVVGGU�CPF�2TQLGEV�/CPCIGOGPV�&QOOKVVGGU�YJQ�EQQTFKPCVG�VJG�XQNWPVCT[�G×QTVU�QH�KVU
INQDCN�EQOOWPKV[�QH�EQPVTKDWVQTU��6JG�EQOOWPKV[�JCU�QXGT�����OGODGTU��YKVJ�XQNWPVGGTU�HTQO�CNN�QXGT�VJG�YQTNF��6JG�FKXGTUG�VGCO�QH
EQPVTKDWVQTU�EQOG�HTQO�KPFWUVT[��CECFGOKC��PQP�IQXGTPOGPVCN�JWOCPKVCTKCP�TGNKGH�QTICPK\CVKQPU�CPF�IQXGTPOGPV�CIGPEKGU��a�6JG�5CJCPC
('(0� UQHVYCTG�OQFWNCT� CRRTQCEJ� CU� YGNN� CU� VJG� 5CJCPC� )QWPFCVKQP� QTICPKUCVKQPCN� UVTWEVWTG� CTG� GZCORNGU� QH� JQY� G×GEVKXG� CPF� YGNN
RNCPPGF� Ø&6� CRRNKECVKQPU� CPF� G×QTVU� ECP� VJTKXG� CPF� EQPVKPWG� VQ� UGTXG� JWOCPKV[� HQT� QXGT� ��� [GCTU�� 6JKU� VQQN�DGUV� RTCEVKEG� KORTQXGU
RTGRCTGFPGUU�CPF�TGURQPUG�G×QTVU�ITGCVN[�D[�RTQXKFKPI�C���UVQR�UQNWVKQP�HQT�ETKUKU�OCPCIGOGPV��6JG�FCVC�EQNNGEVGF�CPF�VJG�MPQYNGFIG
ICKPGF�HTQO�'KUCUVGT�GXGPVU�ECP�DG�WUGF�VQ�TGFWEG�TKUM�CPF�KP�RTGXGPVKQP�G×QTVU��$U�RCTV�QH�VJG�HQWPFCVKQPU�QP�IQKPI�G×QTVU�VQ�TGFWEG�TKUM�
KV�FQGU�ÒGNF�YQTM�UWEJ�CU�YQTMKPI�YKVJ�EQOOWPKVKGU�CPF�RGQRNG�YJGTG�C� NQY�NKVGTCE[� NGXGN� KPETGCUGU�VJGKT�TKUM�FWTKPI�FKUCUVGTU�DGECWUG
VJG[� CTG� WPCDNG� VQ� WPFGTUVCPF�OGVGQTQNQIKECN� UGTXKEGU� VGZV� DWNNGVKPU�� 6JG[� UVTKXG� VQ� WPFGTUVCPFKPI� JQY� RKEVQITCRJU� OC[DG� DG� OQTG
G×GEVKXG�KP�VJGUG�V[RGU�QH�EQOOWPKVKGU�CU�FKUCUVGT�YCTPKPIU�

Y (CUV�CPF�0QTVJ�(CUV�$UKC�a5QWVJ�(CUV�$UKC�a
5QWVJ�CPF�5QWVJ�9GUV�$UKC�a0QTVJ�CPF�&GPVTCN�$UKC�aCPF�2CEKÒE
é (CTVJSWCMGU�a)NQQFU�a6[RJQQPU���&[ENQPGU�a6UWPCOKU�a

.CPFUNKFGU�a8QNECPKE�(TWRVKQPU�a*NCEKCN�.CMG�1WVDWTUV�)NQQFU�a
'TQWIJVU�a'\WFU�aCPF�9KNFÒTGU
D &QPVKPIGPE[�2NCPPKPI�a+WOCPKVCTKCP�4GURQPUG�a
CPF�2TGRCTGFPGUU
� 4KUM�2TGXGPVKQP�a4KUM�4GFWEVKQP�a2TGRCTGFPGUU�CPF�4GURQPUG�a
CPF�4GEQXGT[
=

Y 5QWVJ�CPF�5QWVJ�9GUV�$UKC
é (CTVJSWCMGU�a)NQQFU�a6[RJQQPU���&[ENQPGU�a6UWPCOKU�a

.CPFUNKFGU�a8QNECPKE�(TWRVKQPU�a'TQWIJVU�a9KNFÒTGU�a
CPF�(ZVTGOG�9GCVJGT
D &QPVKPIGPE[�2NCPPKPI�a+WOCPKVCTKCP�4GURQPUG�a
CPF�2TGRCTGFPGUU
� 4KUM�4GFWEVKQP�a2TGRCTGFPGUU�CPF�4GURQPUG�aCPF�4GEQXGT[
=
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$FOKPKUVTCVKQP��2$*$5$�

6JG�ØPFKC�'KUCUVGT�4GUQWTEG�0GVYQTM��Ø'40��KU�C�YGD�DCUGF�RNCVHQTO�HQT�OCPCIKPI�KPXGPVQTKGU�QH�GSWKROGPV��UMKNNGF�JWOCP�TGUQWTEGU�CPF
ETKVKECN�UWRRNKGU�HQT�GOGTIGPE[�TGURQPUG��6JG�RTKOCT[�HQEWU�QH�VJG�Ø'40�RQTVCN�KU�VQ�GPCDNG�VJG�FGEKUKQP�OCMGTU�VQ�DGVVGT�WPFGTUVCPF�VJG
CXCKNCDKNKV[�QH�GSWKROGPV�CPF�JWOCP� TGUQWTEGU� TGSWKTGF� VQ�FGCN�YKVJ�CP[�GOGTIGPE[� UKVWCVKQP��6JG�PCVKQP�YKFG�GNGEVTQPKE� KPXGPVQT[�QH
TGUQWTEGU�KU�EQORTKUGF�QH�FCVC�QP�GSWKROGPV�CPF�JWOCP�TGUQWTEGU��EQNNCVGF�HTQO�FKUVTKEVU��UVCVGU�CPF�PCVKQPCN�NGXGN�NKPG�FGRCTVOGPVU�CPF
CIGPEKGU��6JG�CXCKNCDNG�KPHQTOCVKQP�KU�TGCFKN[�CEEGUUKDNG�VQ�CP[QPG�QPNKPG��6JG�WUGT�JCU�VQ�UGNGEV�C�UVCVG�CPF�FKUVTKEV�CU�YGNN�CU�VJG�TGUQWTEG
V[RG�YJKEJ�TCPIG�HTQO���YJGGN�FTKXG�XGJKENGU��EJNQTKPG�VCDNGVU��GNGEVTKE�VQTEJ��NCFFGTU�CPF�UQ�QP�a�CPF�OWUV�URGEKH[�C�FCVG�RGTKQF�VQ�TGVTKGXG
KPHQTOCVKQP�� a � 6JG� QPNKPG� KPXGPVQT[� QH� TGUQWTEGU� KU� JQUVGF� CV� VJG� 0CVKQPCN� ØPHQTOCVKEU� &GPVTG� �0Ø&��� 0GY� 'GNJK�� 1PN[� VJG� CWVJQTK\GF
*QXGTPOGPV�QÕEGTU�JCXG�CEEGUU�VQ�WRNQCF�FCVC�QPVQ�VJG�RQTVCN�CPF�VQ�WUG�VJG�OGODGTU�QPN[�UGEVKQPU�QH�VJG�QPNKPG�RQTVCN�a�6JG�FKUVTKEV
CWVJQTKVKGU�HCEKNKVCVG�FCVC�EQNNGEVKQP�CPF�WRFCVKPI��'CVC�KU�OQPKVQTGF�CPF�OCKPVCKPGF�CV�VJG�EGPVTCN� NGXGN�D[�0CVKQPCN�ØPUVKVWVG�QH�'KUCUVGT
/CPCIGOGPV��0Ø'/���WPFGT�VJG�/KPKUVT[�QH�+QOG�$×CKTU��0Ø'/�KU�CNUQ�TGURQPUKDNG�HQT�VJG�QXGTCNN�CFOKPKUVTCVKQP�QH�VJG�RQTVCN��6Q�MGGR�KV
EQORTGJGPUKXG� CPF� UWUVCKPCDNG�� VJG� KPKVKCVKXG� JCU� DGGP� KPUVKVWVKQPCNK\GF� YKVJKP� VJG� PCVKQPCN� IQXGTPOGPV� UVTWEVWTG�a � 'KUVTKEV
&QNNGEVQTU�/CIKUVTCVGU�CTG�CWVJQTK\GF�VQ�EQNNGEV�VJG�NCVGUV� KPHQTOCVKQP�QP�FKUCUVGT�OCPCIGOGPV�TGUQWTEGU�YJKEJ�CTG�CXCKNCDNG�CV�XCTKQWU
NKPG�FGRCTVOGPVU�CIGPEKGU�CPF�WRNQCF�QPVQ�VJG�RQTVCN��YKVJ�VJG�CUUKUVCPEG�QH�'KUVTKEV�ØPHQTOCVKEU�1ÕEGTU��6TCKPKPI�RTQITCOU�YGTG�ECTTKGF
QWV�QXGT�XCTKQWU�[GCTU�WR�VKNN������QP�QRGTCVKPI�CPF�OCKPVCKPKPI�VJG�FCVCDCUG��a�6JG�FCVCDCUG�CNNQYU�QÕEKCNU�VQ�DGVVGT�OCPCIG�CXCKNCDNG
TGUQWTEGU� KORTQXKPI� TGURQPUG� CPF� TGEQXGT[� G×QTVU�a a � 6JG� FCVCDCUG� CNUQ� GPCDNGU� CUUGUUOGPV� QH� NGXGNU� QH� RTGRCTGFPGUU� HQT� URGEKÒE
FKUCUVGTU��6JGUG�GNGOGPVU�OCMG�VJKU�C�IQQF�DGUV�RTCEVKEG�QP�G�TGUKNKGPEG��CU�YGNN�CU�C�VQQN�VJCV�ECP�DG�UECNGF�CPF�KORNGOGPVGF�GCUKN[� KP
QVJGT�RCTVU�QH�VJG�YQTNF�aaa

6JG�0CVKQPCN�/GVGQTQNQIKECN�CPF�+[FTQNQIKECN�5GTXKEGU�CIGPE[�QH�VJG�4GRWDNKE�QH�VJG�2JKNKRRKPGU�KU�OCPFCVGF�VQ�RTQXKFG�RTQVGEVKQP�CICKPUV
PCVWTCN�FKUCUVGTU�VJTQWIJ�YGCVJGT�OQPKVQTKPI��HQTGECUVKPI�CPF�RTGFKEVKQP�OQFGNNKPI��CPF�TGNCVGF�CNGTVU��6JG�IQCN�KU�VQ�UGTXG�CU�VJG�EGPVTCN
CIGPE[� HQT� GXGT[QPG� VQ� TGN[� QP� FWTKPI� CNN� RJCUGU� QH� FKUCUVGTU�� 2JKNKRRKPG� $VOQURJGTKE�� *GQRJ[UKECN� CPF� $UVTQPQOKECN� 5GTXKEGU
$FOKPKUVTCVKQP� �2$*$5$��RTQXKFGU� KPHQTOCVKQP�VJTQWIJ�XCTKQWU� Ø&6� KPENWFKPI�QPNKPG��TCFKQ��68��OQDKNG�CNGTVU�CPF�GXGP�YQTMU�YKVJ�XKNNCIG
NGXGN�HQECN�RQKPVU�VQ�SWKEMN[�URTGCF�CNGTVU�COQPI�EKVK\GPU�FWTKPI�GOGTIGPE[�UKVWCVKQPU��a�6JG�CIGPE[�CNUQ�OQPKVQTU�CPF�TGRQTVU�QP�YGCVJGT
CPF�ENKOCVG� KP� TGNCVKQP� VQ�CXKCVKQP��OCTKPG�CEVKXKV[��CITKEWNVWTG��CPF�IKXGU�GORJCUKU� VQ� VTQRKECN�E[ENQPGU�CPF�ÓQQFU�CU� VJGUG�JC\CTFU�CTG
RTGXCNGPV�NQECNN[��ØV�RNC[U�C�ETKVKECN�TQNG�KP�CNN�VJG�RJCUGU�QH�FKUCUVGTU�CPF�KU�C�OCLQT�EQPVTKDWVQT�VQ�VJG�G�TGUKNKGPEG�QH�VJG�EQWPVT[��1PG�QH�VJG
RTQFWEVU�CXCKNCDNG�KU�VJG�/GV�J[FTQ�'GEKUKQP�5WRRQTV�ØPHQU[U��YJKEJ�RTQXKFGU�TGCN�VKOG�KPHQTOCVKQP�RTGUGPVGF�CU�CP�QPNKPG�OCR�VJCVECP�DG
VQIINGF�D[�VJG�WUGT�VQ�UJQY�NC[GTU�QH�KPHQTOCVKQP��+WOKFKV[��VGORGTCVWTG��RTGUUWTG��UQNCT�TCFKCVKQP��YKPF�FKTGEVKQP��YKPF�URGGF��CPF�TCKP
TGNCVGF�KPHQTOCVKQP�KU�SWKEMN[�CEEGUUKDNG�VJTQWIJ�VJKU�U[UVGO�a�6JKU�KPHQTOCVKQP�KU�FKTGEVN[�HGF�HTQO�VJG�YGCVJGT�UVCVKQPU��ØV�CNUQ�RTQXKFGU
TCFCT� KPHQTOCVKQP� HTQO� XCTKQWU� NQECVKQPU� CTQWPF� VJG� EQWPVT[� CU�YGNN� CU� UCVGNNKVG� KOCIGU� HTQO�OWNVKRNG� UQWTEGU�� 6Q� GPJCPEG� 2$*$5$ÆU
YGCVJGT� FCVC� ICVJGTKPI� ECRCDKNKVKGU�� CWVQOCVKE� TCKP� ICWIGU� �$4*�� CPF� CWVQOCVKE�YGCVJGT� UVCVKQPU� �$95��YGTG� KPUVCNNGF� VJTQWIJQWV� VJG
EQWPVT[��6JGUG�$4*U�CPF�$95U�CTG�CWVQOCVGF�XGTUKQP�QH�VJG�VTCFKVKQPCN�YGCVJGT�UVCVKQP�VJCV�GPCDNGU�OGCUWTGOGPVU�QH�RCTCOGVGTU�UWEJ
CU� DCTQOGVTKE� RTGUUWTG�� CVOQURJGTKE� RTGUUWTG�� CKT� VGORGTCVWTG�� TGNCVKXG� JWOKFKV[�� YKPF� URGGF� CPF� FKTGEVKQP� HTQO� TGOQVG� CTGCU� WUKPI
OGVGQTQNQIKECN� UGPUQTU� CVVCEJGF� VQ� TGEJCTIGCDNG�DCVVGTKGU�RQYGTGF�D[� UQNCT�RCPGNU��9KVJ� VJG�WUG�QH�OQDKNG� VGEJPQNQI[�� VJGUG� UVCVKQPU
TGRQTV� VJTQWIJ� VJG� VGNGEQOOWPKECVKQP� PGVYQTMU�� )WTVJGT� UGTXKEGU� Q×GTGF� VJTQWIJ� 2$*$5$�� ��JQWT� TCKPHCNN� HQTGECUV�9GCVJGT� HQTGECUVU
HTQO�PWOGTKECN�RTGFKEVKQP�OQFGN� )NQQF�OQPKVQTKPI� HQT�OGVTQ�/CPKNC�4KUM�OCRU�)NQQF�JC\CTF�OCRU� ØP�QTFGT� VQ�OCKPVCKP� UWUVCKPCDKNKV[�
OCP[�QH�VJGUG�RTQFWEVU�CPF�UGTXKEGU�CTG�FGNKXGTGF�VJTQWIJ�UVTCVGIKE�RCTVPGTUJKRU�YKVJ�XCTKQWU�NQECN�CPF�KPVGTPCVKQPCN�CIGPEKGU�CPF�FQPQTU�
ØV�JCU�DGGP�ITCPVGF�Ø51�����������EGTVKÒECVKQP�

Y 5QWVJ�(CUV�$UKC
é )NQQFU�a6[RJQQPU���&[ENQPGU�a6UWPCOKU�a'TQWIJVU�a9KNFÒTGU�a

CPF�(ZVTGOG�9GCVJGT
D -PQY�;QWT�4KUM�a&QPVKPIGPE[�2NCPPKPI�a2TGRCTGFPGUU�a
CPF�&QOOWPKECVKQP�YKVJ�&KVK\GPU
� 4KUM�2TGXGPVKQP�a4KUM�4GFWEVKQP�a2TGRCTGFPGUU�CPF�4GURQPUG�a
CPF�4GEQXGT[
=
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�&GPVTG�HQT�4GUGCTEJ�QP�VJG�(RKFGOKQNQI[�QH�'KUCUVGTU
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�/KPKUVT[�QH�'KUCUVGT�/CPCIGOGPV�CPF�4GNKGH��%CPINCFGUJ

(/�'$6� KU� CP�QPNKPG�FCVCDCUG�QH�JKUVQTKECN�FKUCUVGT� TGNCVGF� KPHQTOCVKQP�OCKPVCKPGF�D[� VJG�&GPVTG� HQT�4GUGCTEJ�QP� VJG�(RKFGOKQNQI[�QH
'KUCUVGTU� �&4('��� ØVU� KU� C� INQDCN� FCVCDCUG�QP�PCVWTCN� CPF� VGEJPQNQIKECN� FKUCUVGTU�� EQPVCKPKPI� GUUGPVKCN� EQTG�FCVC� QP� VJG�QEEWTTGPEG� CPF
G×GEVU�QH�OQTG�VJCP��������FKUCUVGTU�KP�VJG�YQTNF��HTQO������VQ�RTGUGPV��(/�'$6�RTQXKFGU�CP�QDLGEVKXG�DCUKU�HQT�XWNPGTCDKNKV[�CUUGUUOGPV
CPF�TCVKQPCN�FGEKUKQP�OCMKPI�KP�FKUCUVGT�UKVWCVKQPU��)QT�GZCORNG��KV�JGNRU�RQNKE[OCMGTU�KFGPVKH[�VJG�FKUCUVGT�V[RGU�VJCV�CTG�OQUV�EQOOQP�KP
C�IKXGP�EQWPVT[�CPF�VJCV�JCXG�JCF�UKIPKÒECPV�JKUVQTKECN�KORCEVU�QP�JWOCP�RQRWNCVKQPU�a�ØP�CFFKVKQP�VQ�RTQXKFKPI�KPHQTOCVKQP�QP�VJG�JWOCP
KORCEV� QH� FKUCUVGTU� �� UWEJ� CU� VJG� PWODGT� QH� RGQRNG� MKNNGF�� KPLWTGF� QT� C×GEVGF�� (/�'$6� RTQXKFGU� FKUCUVGT�TGNCVGF� GEQPQOKE� FCOCIG
GUVKOCVGU�CPF�FKUCUVGT�URGEKÒE� KPVGTPCVKQPCN�CKF�EQPVTKDWVKQPU�a a �'KUCUVGTU�FCVC�CTG�CXCKNCDNG�CV�C�EQWPVT[�CIITGICVGF�NGXGN��'GXGNQROGPV
CPF� TGNKGH� CIGPEKGU� JCXG� NQPI� TGEQIPK\GF� VJG� ETWEKCN� TQNG� RNC[GF� D[� FCVC� CPF� KPHQTOCVKQP� KP� OKVKICVKPI� VJG� KORCEVU� QH� FKUCUVGTU� QP
XWNPGTCDNG�RQRWNCVKQPU��5[UVGOCVKE�EQNNGEVKQP�CPF�CPCN[UKU�QH�VJGUG�FCVC�RTQXKFGU�KPXCNWCDNG�KPHQTOCVKQP�VQ�IQXGTPOGPVU�CPF�CIGPEKGU�KP
EJCTIG� QH� TGNKGH� CPF� TGEQXGT[� CEVKXKVKGU�� 6JG[� CTG� CNUQ� ETWEKCN� KP� VJG� KPVGITCVKQP� QH� JGCNVJ� EQORQPGPVU� KPVQ� FGXGNQROGPV� CPF� RQXGTV[
CNNGXKCVKQP�RTQITCOOGU�a�;GV�VJGTG�KU�UVKNN�PQ�KPVGTPCVKQPCN�EQPUGPUWU�TGICTFKPI�DGUV�RTCEVKEGU�HQT�EQNNGEVKPI�VJGUG�FCVC��6QIGVJGT�YKVJ�VJG
EQORNGZKV[�QH�EQNNGEVKPI�TGNKCDNG� KPHQTOCVKQP�� VJGTG�TGOCKPU�JWIG�XCTKCDKNKV[� KP�FGÒPKVKQPU��OGVJQFQNQIKGU�� VQQNU�CPF�UQWTEKPI��(/�'$6� KU
CKOGF�CV�QXGTEQOKPI�UQOG�QH�VJGUG�KUUWGU��a�6JG�FCVCDCUG�KU�OCFG�WR�QH�KPHQTOCVKQP�HTQO�XCTKQWU�UQWTEGU��KPENWFKPI�70�CIGPEKGU��PQP�
IQXGTPOGPVCN� QTICPK\CVKQPU�� KPUWTCPEG� EQORCPKGU�� TGUGCTEJ� KPUVKVWVGU� CPF� RTGUU� CIGPEKGU�� 2TKQTKV[� KU� IKXGP� VQ� FCVC� HTQO�70� CIGPEKGU�
IQXGTPOGPVU��CPF�VJG�ØPVGTPCVKQPCN�)GFGTCVKQP�QH�4GF�&TQUU�CPF�4GF�&TGUEGPV�5QEKGVKGU��6JKU�RTKQTKVK\CVKQP�KU�PQV�QPN[�C�TGÓGEVKQP�QH�VJG
SWCNKV[�QT�XCNWG�QH�VJG�FCVC��KV�CNUQ�TGÓGEVU�VJG�HCEV�VJCV�OQUV�TGRQTVKPI�UQWTEGU�FQ�PQV�EQXGT�CNN�FKUCUVGTU�QT�JCXG�RQNKVKECN�NKOKVCVKQPU�VJCV
EQWNF�C×GEV�VJG�ÒIWTGU��6JG�GPVTKGU�CTG�EQPUVCPVN[�TGXKGYGF�HQT�KPEQPUKUVGPEKGU��TGFWPFCPE[��CPF�KPEQORNGVGPGUU��&4('�EQPUQNKFCVGU�CPF
WRFCVGU�FCVC�QP�C�FCKN[�DCUKU��$� HWTVJGT� EJGEM� KU�OCFG�CV�OQPVJN[� KPVGTXCNU�� CPF� TGXKUKQPU�CTG�OCFG�CV� VJG�GPF�QH�GCEJ�ECNGPFCT� [GCT�
'KUCUVGTU�FCVC�CTG�GPVGTGF�CV�C�EQWPVT[�CIITGICVGF�NGXGN��6JG�UGCTEJ�GPIKPG�JCU�DGGP�FGUKIPGF�VQ�CNNQY�WUGTU�VQ�FKTGEVN[�DTQYUG�(/�'$6
U
WRFCVGF�CPF�XCNKFCVGF�FKUCUVGT� KPHQTOCVKQP�� 6JG� UGCTEJ� KU� EQORQUGF�QH��&QWPVT[�RTQÒNGU�� IKXGP�D[�PCVWTCN� CPF� VGEJPQNQIKECN� FKUCUVGTU�
'KUCUVGT�RTQÒNGU��IKXGP�D[�PCVWTCN�CPF� VGEJPQNQIKECN�CPF�ITQWRU�QH�FKUCUVGTU��'KUCUVGTU� NKUV��CEEGUUKDNG�D[�UGNGEVKPI�C�FCVC�UGV� �TGIKQP�QT
EQWPVT[��RGTKQF�QT�RGTKQF�KP�[GCTU��FKUCUVGT�ITQWR�QT�FKUCUVGT�V[RG���6JG�$FXCPEGF�5GCTEJ��CNNQYKPI�WUGTU�VQ�IGPGTCVG�FCVCUJGGVU�DCUGF�QP
VJG�QXGTCNN�(/�'$6�TGEQTFU��6JTGG�UVCVKUVKECN�QRVKQPU�CTG�CXCKNCDNG�VQ�IGPGTCVG�VCDNGU�CPF�FCVC�UGVU��)TGSWGPE[��ETQUU�VCDWNCVKQPU�CPF�VQVCNU�
/CRU��DCUGF�WRQP�VJG�(/�'$6�FCVCDCUG���RTQXKFKPI�IGQITCRJKECN�UWOOCTKGU�QH�PCVWTCN�FKUCUVGTU�GXGPVU�CPF�KORCEVU�UKPEG�������$�6TGPFU
5GEVKQP�� RTQXKFKPI� PWOGTQWU� RTG�OCFG� ITCRJU� CPF� QVJGT� ÒIWTGU� VJCV� FKURNC[� XCTKQWU� VTGPFU� CPF� TGNCVKQPUJKRU�YKVJKP� VJG� (/�'$6�� 6JG
FCVCDCUG�KU�WUGF�D[�OCP[�70�CIGPEKGU�KPENWFKPI�(5&$2�CPF�9+1��LQWTPCNU�CPF�PGYU�RCRGTU�CPF�QVJGTU�HQT�TGUGCTEJ�RWTRQUGU�KP�QTFGT�VQ
DGVVGT�WPFGTUVCPF�CPF�FGCN�YKVJ�FKUCUVGTU��&4('� KU� NQECVGF�CV� VJG�5EJQQN�QH�2WDNKE�+GCNVJ��7PKXGTUKV¦�ECVJQNKSWG�FG�.QWXCKP� KP�%TWUUGNU�
%GNIKWO��6JG�FCVCDCUG�KVUGNH�KU�CEEGUUKDNG�YQTNF�YKFG�VJTQWIJ�VJG�KPVGTPGV�a

Y (CUV�CPF�0QTVJ�(CUV�$UKC�a5QWVJ�(CUV�$UKC�a
5QWVJ�CPF�5QWVJ�9GUV�$UKC�a0QTVJ�CPF�&GPVTCN�$UKC�aCPF�2CEKÒE
é (CTVJSWCMGU�a)NQQFU�a6[RJQQPU���&[ENQPGU�a6UWPCOKU�a

.CPFUNKFGU�a8QNECPKE�(TWRVKQPU�a*NCEKCN�.CMG�1WVDWTUV�)NQQFU�a
'TQWIJVU�a'\WFU�a9KNFÒTGU�aCPF�(ZVTGOG�9GCVJGT
D -PQY�;QWT�4KUM�a0GVYQTM�2NCPPKPI�a&QPVKPIGPE[�2NCPPKPI�a
2QNKE[�	�4GIWNCVKQP�aCPF�&QOOWPKECVKQP�YKVJ�&KVK\GPU
� 4KUM�2TGXGPVKQP�a4KUM�4GFWEVKQP�a2TGRCTGFPGUU�CPF�4GURQPUG�a
CPF�4GEQXGT[
=

Y 5QWVJ�CPF�5QWVJ�9GUV�$UKC
é )NQQFU�a6[RJQQPU���&[ENQPGU�a6UWPCOKU�a.CPFUNKFGU�a

CPF�(ZVTGOG�9GCVJGT
D -PQY�;QWT�4KUM�a&QPVKPIGPE[�2NCPPKPI�a2TGRCTGFPGUU�a
CPF�&QOOWPKECVKQP�YKVJ�&KVK\GPU
� 4KUM�4GFWEVKQP
=
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�%CPINCFGUJ�9CVGT�'GXGNQROGPV�%QCTF��%9'%�

%[�FKCNKPI�������KP�%CPINCFGUJ��RGQRNG�ECP�TGEGKXG�GOGTIGPE[�CNGTVU�CPF�GCTN[�YCTPKPI�KPHQTOCVKQP�TGNCVGF�VQ�YGCVJGT��TCKPHCNN��E[ENQPGU�
ÓQQFU� CPF� NCPFUNKFGU�� 6JG� UGTXKEG� KU� RTQXKFGF� HTGG� QH� EJCTIG�� KTTGURGEVKXG� QH� VJG� OQDKNG� RJQPG� QRGTCVQT�� 6JG� HQNNQYKPI� YCTPKPIU� CTG
FKUUGOKPCVGF�� ØPNCPF� 4KXGT� RQTV� YCTPKPIU�� HQWT� VKOGU� FCKN[�� HQT� UCHGT� TKXGT� PCXKICVKQP�� 5GC� DWNNGVKPU�� VYKEG� FCKN[�� VQ� JGNR� RTQVGEVa � VJGa
KPEQOKPIa � CPFa �QWVIQKPI� XGUUGNU� VTCXGNKPI�QP� VJG�%C[�QH�%GPICN�� ���+QWTU�9GCVJGT�)QTGECUV� KPENWFKPI� TCKPHCNN� CPF� VGORGTCVWTG� HQT� VJG
IGPGTCN� RWDNKE�� �� 'C[� 9GCVJGT� )QTGECUVU� KPENWFKPI� TCKPHCNN� CPF� VGORGTCVWTG� HQT� HCTOGTU�� 6TCFKVKQPCNN[� GCTN[� YCTPKPI� CPF� CNGTVU� KP
%CPINCFGUJ�HQNNQYGF�RWUJ�RTQVQEQNU�YJGTG�CNGTVU�CPF�YCTPKPIU�YGTG�DTQCFECUV�QP�6GNGXKUKQP��4CFKQ�CPF�RWDNKUJGF�KP�0GYURCRGTU�CVa�VJGa
VKOGa�QHa�GOGTIGPEKGU�QPN[��1ÕEKCNU�YQTMKPI�QP�FKUCUVGT�OCPCIGOGPV�CPF�TGNKGH�TGCNK\GF�VJCV�VJGUG�EJCPPGNU�QH�KPHQTOCVKQP�FKUUGOKPCVKQP
YGTG� KPGÕEKGPV�CPF� KPG×GEVKXG� KP� VGTOU�QH� TGCEJKPI� VJG�OQUV�CV� TKUM� EQOOWPKVKGU�CV� VJG� TKIJV� VKOG��JKPFGTKPI� VJGUG�EQOOWPKVKGU� HTQO
RTGRCTKPI�YGNN� CJGCF�QH� CP[�RQVGPVKCN�FKUCUVGTU�� 6JG� KPETGCUG� KP�OQDKNG�RJQPG�WUGTU�QRGPGF�WR�CP�CXGPWG� VQ� KPVTQFWEG�RWNN� RTQVQEQNU
YJGTG� RGQRNG� ECP� PQY� TGEGKXG� CNGTVU� CPF� YCTPKPI� YJGPGXGT� PGGFGF�a � CNNQYKPI� VJGO� VQ� RTGRCTG� VJGOUGNXGU� HQT� RQVGPVKCN� FKUCUVGTU
CEEQTFKPIN[��9JGP�UQOGQPG�FKCNU�VJG�PWODGT��CP�ØPVGTCEVKXG�8QKEG�4GURQPUG��Ø84��DCUGF�U[UVGO�VCMGU�VJGO�VJTQWIJ�VQ�VJG�CNGTV�VJG[�CTG
NKUVGPKPI�HQT��6JG�U[UVGO�YCU�ÒTUV�RKNQVGF�KP������CPF�VJGP�UECNGF�WR�VQ�EQXGT�VJG�GPVKTG�EQWPVT[��6JG�U[UVGO�KU�RCTV�QH�VJG�G×QTVU�QH�VJG
/KPKUVT[�QH�'KUCUVGT�/CPCIGOGPV�CPF�4GNKGH�VQ�TGFWEG�TKUM�CPF�DG�DGVVGT�RTGRCTGF�HQT�OWNVK�JC\CTFU��6JKU�V[RG�QH�OQDKNG�RJQPG�NGXGTCIKPI
VQQN�EQPVTKDWVGU�VQ�VJG�G�TGUKNKGPEG�QH�XWNPGTCDNG�EQOOWPKVKGU�CPF�CFFTGUUGU�ETKVKECN�ICRU�KP�KPHQTOCVKQP�FKUUGOKPCVKQP�KP�RTGRCTCVKQP�HQT
CPF�FWTKPI�FKUCUVGTU�

6JG�)NQQF�)QTGECUVKPI�	COR��9CTPKPI�&GPVTG�))9&��RTQXKFGU�TCKPHCNN�CPF�YCVGT�NGXGN�VCDNGU��HQTGECUVKPI�CPF�YCTPKPIU�VJTQWIJ�UVTWEVWTG
DCUGF� HQTGECUVKPI�� GZRGTKOGPVCN� �� FC[� FGVGTOKPKUVKE� HQTGECUVKPI�� CPF� UCVGNNKVG� CNVKOGVT[�� ØV� RTQXKFGU� C� TGCN� VKOG� YCVGT� NGXGN� OCR� QH
%CPINCFGUJ� UJQYKPI� PQTOCN��YCTPKPI�� ÓQQFKPI�� CPF� UGXGTG� ÓQQFKPI� �FCPIGT� NGXGN��� 2J[UKECN�YCVGT� NGXGN� TGCFKPIU� CTG� QDVCKPGF� VJTQWIJ
YCVGT�NGXGN�OQPKVQTKPI�UVCVKQPU�a�a�))9&�VJTQWIJ�KVU�)QTGECUVKPI�CPF�9CTPKPI�5GTXKEGU��))95��IGPGTCVGU�CPF�RTQXKFGU�ÓQQF�HQTGECUVU�CPF
YCTPKPI� KPHQTOCVKQP� VQ� GPJCPEG� VJG� FKUCUVGT� OCPCIGOGPV� ECRCEKV[� QH� PCVKQPCN� CIGPEKGU� CPF� EQOOWPKVKGU� WUKPI� VJG� DGUV� UEKGPVKÒE
RTKPEKRNGU��TGCN�VKOG�FCVC��YGCVJGT�HQTGECUV� KPHQTOCVKQP�CPF�OCVJGOCVKECN�OQFGNU��6JG�CKO�KU�VQ�CEV�CU�C�EGPVTG�QH�GOGTIGPE[�TGURQPUG
VJTQWIJ�))95�VQ�OKPKOK\G�QT�OKVKICVG�NQUU�QH� NKHG�CPF�RTQRGTV[�FCOCIG�D[�GPJCPEKPI�ECRCEKV[�QH�CIGPEKGU�CPF�EQOOWPKVKGU��6JG�EGPVGT
YQTMU�YKVJ�RCTVPGTU� VQ�EQPVKPWQWUN[�WRFCVG�CPF� KORTQXG�))95�CPF�VJG�ECRCEKV[�QH�RTQHGUUKQPCNU��6JG�/KPKUVT[�QH�9CVGT�CPF�4GUQWTEGU
�/Q94��VJTQWIJ�VJG�%CPINCFGUJ�9CVGT�'GXGNQROGPV�%QCTF�RTQXKFG�VJGUG�UGTXKEGU��)NQQFU�KP�%CPINCFGUJ�CTG�FKXKFGF�KPVQ�OQPUQQP�TKXGT
ÓQQFU��ÓCUJ�ÓQQFU��NQECN�TCKPHCNN�ÓQQFU�CPF�UVQTO�UWTIG�ÓQQFU��ØPÓQY�VJTQWIJ�VJG�*CPIGU��%TCJOCRWVTC�CPF�/GIJPC�4KXGTU�CPF�TCKPHCNN
ECWUGU� VJG�YCVGT� NGXGN� KP� VJG� TKXGTU� VQ� TKUG� CPF� HCNN� FWTKPI� VJG�OQPUQQP� UGCUQP�� 6Q�RTGFKEV�YCVGT� NGXGN� EQPFKVKQPU� KP�%CPINCFGUJ� ))9&
EQNNGEVU�OGCUWTGOGPVU�QH�YCVGT�NGXGN�CPF�TCKPHCNN��UCVGNNKVG�RKEVWTGU�CPF�UKOWNCVGU�VJG�YCVGT�NGXGN�EQPFKVKQPU�D[�WUG�QH�C�PWOGTKECN�OQFGN�QH
VJG�%CPINCFGUJK�TKXGT�PGVYQTM��(XGT[�FC[�FWTKPI�OQUV�QH�VJG�OQPUQQP�UGCUQP�VJG�OQFGN�UKOWNCVGU�VJG�YCVGT�NGXGN�EQPFKVKQPU�FWTKPI�VJG
RTGXKQWU���FC[U� �JKPF�ECUV�UKOWNCVKQPU��CPF�FWTKPI�VJG�EQOKPI���FC[U� �HQTGECUV�UKOWNCVKQP���/QTG�RTGEKUGN[� VJG� HQTGECUVKPI�UVCTVU�FWTKPI
GCTN[�OQPUQQP�YJGP�QPG�QH�OGCUWTKPI�UVCVKQPU�UJQYU�C�YCVGT�NGXGN����EO�DGNQY�FCPIGT�NGXGN�a�6JG�OQFGN�KU�PCOGF�VJG��5WRGT�/QFGN��CPF
KU� DCUGF�QP�OGCUWTGOGPVU� QH� VJG� VQRQITCRJ[�QH� %CPINCFGUJ� CPF� VJG� IGPGTCN� PWOGTKECN� J[FTQF[PCOKE�OQFGN� U[UVGO�PCOGF�/Ø-(� ��
FGXGNQRGF�CV�'+Ø�9CVGT�	COR��(PXKTQPOGPV��6JKU� V[RG�QH�OQFGNNKPI� VQQN�� GXGP� VJQWIJ� VJGTG�CTG�OCTIKPU�QH�GTTQT�CUUQEKCVGF�YKVJ� KV�� KU
EQPUKFGTGF� XKVCN� KP� ÓQQF� RTGFKEVKQP� CPF� TKUM� TGFWEVKQP�� (�TGUKNKGPEG� KU� GPJCPEGF� VJTQWIJ� EQPVKPWQWU� KORTQXGOGPVU� VQ� OQFGNNKPI
VGEJPKSWGU��RJ[UKECN�ICWIGU�CPF�TGCFKPIU��CPF�EQORWVKPI�RQYGT�a

Y 5QWVJ�CPF�5QWVJ�9GUV�$UKC
é )NQQFU
D -PQY�;QWT�4KUM�a&QPVKPIGPE[�2NCPPKPI�a2TGRCTGFPGUU�a
CPF�&QOOWPKECVKQP�YKVJ�&KVK\GPU
� 4KUM�2TGXGPVKQP�a4KUM�4GFWEVKQP�a
CPF�2TGRCTGFPGUU�CPF�4GURQPUG
=
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$Ø'4��$TVKÒEKCN�ØPVGNNKIGPEG�HQT�'KUCUVGT�4GURQPUG��KU�C�HTGG�CPF�QRGP�UQWTEG�UQHVYCTG�VJCV�CWVQOCVKECNN[�EQNNGEVU�CPF�ENCUUKÒGU�VYGGVU�VJCV
CTG�RQUVGF�FWTKPI�JWOCPKVCTKCP�ETKUGU��6JGTG�KU�HCT�VQQ�OWEJ�FCVC�RTQFWEGF�XKC�UQEKCN�OGFKC�FWTKPI�ETKUKU�UKVWCVKQPU�HQT�JWOCPU�VQ�OCPCIG
QP�VJGKT�QYP��ØP�CFFKVKQP��VJG�FCVC�CTG�VQQ�TKEJ�CPF�EQORNGZ�HQT�OCEJKPGU�VQ�UWEEGUUHWNN[�RTQEGUU�VJGO��$Ø'4�EQODKPGU�VJG�DGUV�QH�DQVJ
YQTNFU�D[�EQODKPKPI�JWOCP�CPF�OCEJKPG�KPVGNNKIGPEG��ØP�EQPLWPEVKQP�YKVJ�6YGGVU�CPF�VJG�/KETQOCRRGTU�UQHVYCTG��$Ø'4�KU�CDNG�VQ�NGCTP
HTQO�JWOCPU�YQTMKPI�QP�JWOCPKVCTKCP�UKVWCVKQPU�CPF�CUUKUVU�VQ�OCMG�UGPUG�QH�VJG�VQP�QH�VGZV�FCVC��XKFGQ��CPF�KOCIGU�VJCV�CTG�IGPGTCVGF�
)QT�YQTM�TGNCVGF�VQ�JWOCPKVCTKCP�QT�ETKUKU�TGURQPUG�YJGTG�6YKVVGT�WUG�PGGFU�VQ�DG�OQTG�EQJGUKXG��$Ø'4�ECP�CUUKUV�VQ�ICVJGT�CPF�ENCUUKH[
VYGGVU�CDQWV�C�RCTVKEWNCT�UKVWCVKQP��$NN�VJCV� KU�PGGFGF�VQ�UVCTV� KU�C� NKUV�QH�MG[YQTFU�QT�JCUJVCIU��CPF�QT�C�IGQITCRJKECN�TGIKQP�QH� KPVGTGUV�
1PEG� VJG� EQNNGEVKQP� EQOOGPEGU� CPF� VYGGVU� DGIKP� VQ� ICVJGT�� FK×GTGPV� ECVGIQTKGU� PGGF� VQ� DG� FGÒPGFa � VQ� NCDGN� VJG� KPHQTOCVKQP
EQOOWPKECVGF�KP�VJG�VYGGVU��HQT�GZCORNG��/GFKECN�0GGFU��QT��5JGNVGTKPI���&WUVQO�ECVGIQTKGU�ECP�DG�ETGCVGF�QT�GZCORNGU�CTG�RTQXKFGF��a
$Ø'4� KU�DCUGF�QP�UWRGTXKUGF�OCEJKPG� NGCTPKPI��6JG�ÒTUV�UVGR� KU� VQ�EQNNGEV� VYGGVU� TGNCVGF� VQ�C�FKUCUVGT��6JG�&QNNGEVQT�JGNRU� VQ�FQ� VJKU�D[
ÒNVGTKPI� VYGGVU� WUKPI� MG[YQTFU� CPF�QT� JCUJVCIU� UWEJ� CU� �JWTTKECPG�� CPF� ��5CPF[��� HQT� GZCORNG�� 6JKU� KU� LWUV� NKMG� C� TGIWNCT� UGCTEJ� QP
6YKVVGT�EQO��YJKEJ�OGCPU�OCP[�QH�VJG�TGUWNVKPI�VYGGVU�YKNN�EQPVCKP�UGNGEVGF�MG[YQTFU�CPF�QT�JCUJVCIU��DWV�YKNN�PQV�DG�TGNGXCPV�VQ�FKUCUVGT
TGURQPUG�QT�VQ�VJG�URGEKÒE�KPHQTOCVKQP�PGGFU�QH�JWOCPKVCTKCP�QTICPK\CVKQPU��6JKU�KU�YJGTG�VJG�6CIIGT�EQOGU�KP��9JKNG�VJG�&QNNGEVQT�KU�C
YQTF�ÒNVGT��VJG�6CIIGT�KU�C�VQRKE�ÒNVGT��6JG�VCIIGT�ENCUUKÒGU�VYGGVU�D[�VQRKEU�QH�KPVGTGUV��UWEJ�CU��ØPHTCUVTWEVWTG�'COCIG���CPF��'QPCVKQPU��
HQT�GZCORNG��6JG�ENCUUKÒECVKQP�KU�FQPG�CWVQOCVKECNN[�DCUGF�QP�C�UGV�QH�JWOCP�VCIIGF�KVGOU�YJKEJ�CTG�RTQXKFGF�VJTQWIJ�/KETQ/CRRGTU�QTI�
/QTG�VJCP�QPG�RGTUQP��KH�FGUKTGF��ECP�EQPVTKDWVG�VQ�ENCUUKH[KPI�VYGGVU��1PEG�VJKU�KU�FQPG��VJG��6CIIGT��CWVQOCVKECNN[�CRRNKGU�VJG�ENCUUKÒGT�VQ
KPEQOKPI� VYGGVU� EQNNGEVGF� KP� TGCN�VKOG� WUKPI� VJG� &QNNGEVQT�� $NN� PGY� VYGGVU� VJCV� TGNCVG� VQ� KPHTCUVTWEVWTG� FCOCIG� �QT� QVJGT� ECVGIQT[�� CTG
CWVQOCVKECNN[�VCIIGF�CPF�FKURNC[GF�QP�VJG�6CIIGT��YJKEJ�[QW�ECP�WUG�VQ�RQYGT�C�NKXG�FCUJDQCTF�CPF�QT�ETKUKU�OCR��6JG�$Ø'4�VGCO�YQTMU
ENQUGN[�YKVJ�701&+$��Ø&4&�CPF�QVJGTU�VQ�ECTT[�QWV�FGRNQ[OGPVU��6JG�$Ø'4�VGCO�HWNN[�GPFQTUGU�Ø&4&
U�'CVC�2TQVGEVKQP�2TQVQEQNU�CPF�70
U
*WKFGNKPGU�QP�&[DGT�5GEWTKV[�� 6JKU� VQQN� KU� TGNGXCPV� VQ� G�TGUKNKGPEG�� CU� KV� JGNRU� VQ� CFFTGUU� KPHQTOCVKQP�QXGT�NQCF� KP�QTFGT� VQ�OCMG� ETQYF
UQWTEGF�FCVC�OQTG�EQJGUKXG�CPF�WUGHWN�aa

6JKU�VGUV�XGTUKQP�QH�C�$TVKÒEKCN� ØPVGNNKIGPEG�&JCVDQV�FKTGEVN[� KPVGTCEVU�YKVJ�WUGTU�VJTQWIJ�VJG�)CEGDQQM�/GUUGPIGT�CRR�QP�OQDKNG�RJQPGU
IKXKPI�YGCVJGT�TGNCVGF�KPHQTOCVKQP�HQT�CNN�CTGCU�KP�5KPICRQTG��6JG�WUGT�JCU�VQ�DG�URGEKÒE�KP�VJGKT�SWGUVKQPU�CU�VJG�$Ø�DQV�KU�UVKNN�XGT[�È[QWPIÉ
CU�KV�ECNNU�KVUGNH�CPF�KU�UVKNN�NGCTPKPI�VQ�EQORTGJGPF�CPF�RTQXKFG�EQTTGEV�CPUYGTU�VQ�SWGUVKQPU��a�6JG�$Ø�9GCVJGT�&JCVDQV�KU�FGXGNQRGF�D[�C
RTKXCVG� EQORCP[� YJKEJ� KU� C�/QDKNG� $RR� 'GXGNQROGPV� &QORCP[� DCUGF� KP� 5KPICRQTG� �K15� 	COR�� $PFTQKF��� URGEKCNKUKPI� KP� G&QOOGTEG�
/QDKNG� &QOOGTEG� CPF� )KP6GEJ�YGD� CPF� CRRU� FGXGNQROGPV� CPF� EJCVDQV� FGXGNQROGPV�� 6JKU� EQPVTKDWVKQP� VQ� G�TGUKNKGPEG� HTQO�C� RTKXCVG
EQORCP[�KU�RCXKPI�VJG�YC[�HQT�HWVWTG�CRRNKECVKQPU�QH�$Ø�CPF�&JCVDQVU��6JKU�EQORCP[�UVTKXGU�VQ�DG�CV�VJG�HQTGHTQPV�QH�&JCVDQV�'GXGNQROGPV
KP� 5KPICRQTG�� 9KVJ� TGEGPV� CFXCPEGU� KP� 0CVWTCN� .CPIWCIG� 2TQEGUUKPI�� UWRRQTVGF� D[� $TVKÒEKCN� ØPVGNNKIGPEG�� &JCVDQVU� CTG� PQY� CDNG� VQ
WPFGTUVCPF�C�OWEJ�YKFGT�CTTC[�QH�WUGT�KPRWVU��6QIGVJGT�YKVJ�VJG�ITGCVGT�CXCKNCDKNKV[�QH�$2ØU��RCTVKEWNCTN[�YKVJ�VJG�UWRRQTV�QH�VJG�5KPICRQTG

Y (CUV�CPF�0QTVJ�(CUV�$UKC�a5QWVJ�(CUV�$UKC�a
5QWVJ�CPF�5QWVJ�9GUV�$UKC�a0QTVJ�CPF�&GPVTCN�$UKC�aCPF�2CEKÒE
é (CTVJSWCMGU�a)NQQFU�a6[RJQQPU���&[ENQPGU�a6UWPCOKU�a

.CPFUNKFGU�a8QNECPKE�(TWRVKQPU�a*NCEKCN�.CMG�1WVDWTUV�)NQQFU�a
9KNFÒTGU�aCPF�(ZVTGOG�9GCVJGT
D +WOCPKVCTKCP�4GURQPUG
� 2TGRCTGFPGUU�CPF�4GURQPUG
=

Y 5QWVJ�(CUV�$UKC
é )NQQFU�aCPF�(ZVTGOG�9GCVJGT
D &QPVKPIGPE[�2NCPPKPI�a2TGRCTGFPGUU�a
CPF�&QOOWPKECVKQP�YKVJ�&KVK\GPU
� 4KUM�4GFWEVKQP�a2TGRCTGFPGUU�CPF�4GURQPUG�aCPF�4GEQXGT[
=
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*QXGTPOGPV�� &JCVDQVU� PQY� ECP� CWVQOCVKECNN[� VCMG� CEVKQPU� RWTUWCPV� VQ� WUGT� KPRWVU�� 6JG� TGUWNV� KU� C� YJQNG� PGY�YC[� HQT� WUGTU� VQ�OQTG
EQPXGPKGPVN[� EQOOWPKECVG� VJGKT� KPVGPVU� CPF� HQT� U[UVGOU� VQ� CWVQOCVKECNN[� TGEQIPK\G� CPF� CEV� QP� VJGUG� KPVGPVU�a � /CP[� WUG� ECUGU� NGPF
VJGOUGNXGU�PCVWTCNN[�VQ�UWEJ�EQPXGTUCVKQPCN�KPVGTCEVKQPU��DG[QPF�VJG�NKOKVGF�WUG�ECUGU�VJCV�ÈXKTVWCN�CUUKUVCPVUÉ�WUGF�VQ�RTQXKFG��ØP�ÒPCPEG�
(�EQOOGTEG�CPF�QVJGT�KPFWUVTKGU��EJCVDQVU�JCXG�DGEQOG�KPETGCUKPIN[�WUGHWN�KP�JGNRKPI�VJG�EQPUWOGT�VQ�ÒIWTG�QWV�YJCV�JG�QT�UJG�PGGFU
CPF�IGVVKPI�KV�RTQORVN[��&JCVDQVU�JGNR�VQ�UKOWNCVG�VJG�UEGPCTKQ�QH�VCNMKPI�YKVJ�C�JWOCP�DGKPI��YJKNG�C�OCEJKPG�KU�IGVVKPI�OQUV�QH�VJG�YQTM
FQPG��%KI�EQORCPKGU�CTQWPF�VJG�INQDG�NKMG�*QQING�CPF�)CEGDQQM�JCXG�CNTGCF[�DGIWP�GZRGTKOGPVKPI�YKVJ�EJCVDQVU��CPF�VJKU�EQWNF�JCXG�CP
G×GEV�KP�VTCPUHQTOKPI�VJG�YC[�VJCV�VJG�ØPVGTPGV�KU�UGGP�CPF�WUGF�GURGEKCNN[�HQT�FKUCUVGT�TGURQPUG�CPF�RTGRCTGFPGUU�KP�VGTOU�QH�RTQXKFKPI
UGTXKEGU�UWEJ�CU�YGCVJGT�KPHQTOCVKQP�VJCV�EQWNF�DG�OQTG�G×GEVKXGN[�JCPFNGF�D[�C�OCEJKPG��$�EJCNNGPIG�VJCV�PGGFU�VQ�DG�QXGTEQOG�KU�VQ
OCMG�VJG�KPVGTCEVKQP�DGVYGGP�VJG�JWOCP�CPF�VJG�OCEJKPG��&JCVDQV��GCU[�HQT�VJG�JWOCP�VQ�ITCUR�KP�QTFGT�HQT�KV�VQ�DG�WUGHWN��6JG�RQVGPVKCN
QH�VJKU�VQQN�KU�YJCV�NGPFU�KVUGNH�VQ�G�TGUKNKGPEG���CRRNKECVKQP�QH�$Ø�VJTQWIJ�UKORNG�OGUUCIKPI�UGTXKEGU�VQ�RTQXKFG�YGCVJGT�TGNCVGF�KPHQTOCVKQP
YJKEJ�ECP�RQVGPVKCNN[�UCXG�NKXGU�CPF�TGFWEGU�FCOCIGU�VQ�RTQRGTV[�a

6JG�/KPKUVT[�QH�9CVGT�4GUQWTEGU�CPF�/GVGQTQNQI[�VJTQWIJ�KVU�YGD�UKVG�CPF�QVJGT�EJCPPGNU�RTQXKFGU�YGCVJGT�TGNCVGF�OCRU�CPF�KPHQTOCVKQP
VQ�MGGR�VJG�RWDNKE�WR�VQ�FCVG�DQVJ�KP�VJG�NQECN� NCPIWCIG�CPF�KP�(PINKUJ��ØV�RTQXKFGU�EWTTGPV�YGCVJGT�KPHQTOCVKQP�CPF�YCTPKPIU�CU�YGNN�CU
HQTGECUVU� VJCV� CTG� KORQTVCPV� HQT� TCKNYC[U�� ÒUJGTKGU� CPF� VQWTKUO�� 6JG� YGDUKVG� KU� RCTV� QH� VJG� UVTCVGI[� HQT� RTQXKFKPI� YGCVJGT� TGNCVGF
KPHQTOCVKQP�CPF�KU�NKPMGF�VQ�C�PGVYQTM�QH�TGCN�VKOG�UGPUQTU�CPF�ITQWPF�RGTUQPCN�a�$�TCFCT�UVCVKQP�CNUQ�UWRRQTVU�VJG�G×QTVU�a�a�6JG�/KPKUVT[
QH�9CVGT�4GUQWTEGU�CPF�/GVGQTQNQI[��/194$/��YCU�ETGCVGF�KP������FWTKPI�VJG�UGEQPF�VGTO�QH�VJG�4Q[CN�*QXGTPOGPV�QH�&CODQFKC��6JG
OCPFCVGU�QH�VJG�'GRCTVOGPV�QH�/GVGQTQNQI[�KPENWFGU��6Q�RTGRCTG�UJQTV��OGFKWO�CPF�NQPI�VGTO�RNCPU�HQT�TGJCDKNKVCVKQP�CPF�FGXGNQROGPV
QH�OGVGQTQNQI[�CDKNKVKGU� VJTQWIJQWV� VJG� EQWPVT[�� 6Q�GUVCDNKUJ�CPF�OCPCIG� VJG�&CODQFKCP�OGVGQTQNQIKECN� UVCVKQPU�� 6Q�RTQXKFG�YGCVJGT
HQTGECUV�KP�UJQTV�CPF�NQPI�VGTO�TCPIG�HQT�CNN�EQPEGTPGF�UGEVQTU��6Q�RTGFKEV�CDPQTOCN�OGVGQTQNQIKECN�RJGPQOGPQP�CPF�UGPF�QWV�CNGTVU�VQ
GPCDNG� RGQRNG� CPF� CIGPEKGU� VQ� DG� DGVVGT� RTGRCTGF� KP� TGURQPUG�� 6Q� TCKUG� MPQYNGFIG� CPF� EQOOWPKECVG�YKVJ� PCVKQPCN� CPF� KPVGTPCVKQPCN
CEVQTU� QP� OGVGQTQNQI[� VGEJPQNQIKGU�� 6Q� UVTGPIVJGP� CPF� DTQCFGP� &CODQFKCP� EQQRGTCVKQP� QP� OGVGQTQNQI[� YKVJ� OGVGQTQNQIKECN
QTICPK\CVKQPU��7PKVGF�0CVKQPU�CIGPEKGU�CPF�9QTNF�/GVGQTQNQIKECN�1TICPK\CVKQP��6Q�RTGRCTG�CPPWCN�TGRQTVU�QP�VJG�UKVWCVKQP�QH�OGVGQTQNQI[
KP�VJG�-KPIFQO�QH�&CODQFKC��/194$/�UGTXGU�CU�VJG�EGPVTCN�CIGPE[�VQ�RTQXKFG�ETKVKECN�KPHQTOCVKQP�YJKEJ�KORTQXGU�G�TGUKNKGPEG��7UGTU�ECP
XKGY� &KV[� YGCVJGT� HQTGECUVU�� 4CFCT� CPKOCVKQPU�� 5CVGNNKVG� CPKOCVKQPU�� $WVQOCVKE� 9GCVJGT� 5VCVKQP� TGCFKPIU�� 5GXGTG� 9GCVJGT� 5CHGV[� CPF
$YCTGPGUU�CNGTVU��CPF�)QTGECUVU�QP�VJG�YGDUKVG��*KXGP�KVU�UVTQPI�EQOOKVOGPV�VQ�RTQXKFKPI�OQTG�CEEWTCVG�KPHQTOCVKQP��VJG�/KPKUVT[�CPF�KVU
Ø&6�DCUGF� CRRTQCEJ� KU� C� IQQF� GZCORNG� HQT� QVJGT� NGCUV� FGXGNQRGF� EQWPVTKGU� YJQ� FQ� PQV� CNTGCF[� JCXG� UWEJ� CP� QPNKPG� RTGUGPEG� CPF
CRRTQCEJ�a

Y 5QWVJ�(CUV�$UKC
é )NQQFU�a6[RJQQPU���&[ENQPGU�a6UWPCOKU�a.CPFUNKFGU�a

CPF�(ZVTGOG�9GCVJGT
D -PQY�;QWT�4KUM�a&QPVKPIGPE[�2NCPPKPI�a+WOCPKVCTKCP�4GURQPUG�a
2TGRCTGFPGUU�aCPF�&QOOWPKECVKQP�YKVJ�&KVK\GPU
� 4KUM�4GFWEVKQP�a2TGRCTGFPGUU�CPF�4GURQPUG�aCPF�4GEQXGT[
=

Y 5QWVJ�CPF�5QWVJ�9GUV�$UKC
é )NQQFU�a*NCEKCN�.CMG�1WVDWTUV�)NQQFU�a'TQWIJVU�a

CPF�(ZVTGOG�9GCVJGT
D -PQY�;QWT�4KUM�a&QPVKPIGPE[�2NCPPKPI�a+WOCPKVCTKCP�4GURQPUG�a
2TGRCTGFPGUU�aCPF�&QOOWPKECVKQP�YKVJ�&KVK\GPU
� 4KUM�4GFWEVKQP�aCPF�2TGRCTGFPGUU�CPF�4GURQPUG
=
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6JG� 'GRCTVOGPV� QH� +[FTQ� /GV� 5GTXKEGU� �'+/5�� YGDUKVG� RTQXKFGU� JC\CTF� TGNCVGF� KPHQTOCVKQP�� ØV� RTQXKFGU� EWTTGPV� KPHQTOCVKQP� QP
OGVGQTQNQI[��J[FTQNQI[��UPQY�CPF�INC\KGTU�CPF�GCTN[�YCTPKPIU��(CEJ�JC\CTF�OQPKVQTKPI�U[UVGO�KU�NKPMGF�VQ�TGCN�VKOG�UGPUQTU��CPF�ITQWPF
RGTUQPPGN��YJKEJ�CTG�KP�VWTP�NKPMGF�VQ�UKTGPU�VQ�YCTP�RGQRNG�NKXKPI�KP�JKIJ�TKUM�CTGCU��1XGTCNN��VJG�YGDUKVG�RTQXKFGU�YGCVJGT�HQTGECUVU��TGCN
VKOG�YCVGT�NGXGN�TGCFKPIU��CPF�PGYU��'+/5�RTQXKFGU�YGCVJGT��YCVGT��CPF�ENKOCVG�FCVC��HQTGECUVU�CPF�YCTPKPIU�HQT�VJG�RTQVGEVKQP�QH�NKHG�CPF
RTQRGTV[� CPF� GPJCPEGOGPV� QH� VJG� PCVKQPCN� GEQPQO[�a � ØVU� URGEKÒE� QDLGEVKXGU� CTG�� 6Q� FGXGNQR� G×GEVKXG� J[FTQ�OGVGQTQNQIKECN� CPF� ÓQQF
YCTPKPI� UGTXKEGU� PGVYQTMU� CPF� FCVCDCUGU� VQ� RTQXKFG� CRRTQRTKCVG� CPF� VKOGN[� UGTXKEGU� CPF� RTQFWEVU�� 6Q� UVTGPIVJGP� KPUVKVWVKQPCN� CPF
ECRCEKV[� FGXGNQROGPV�� 6Q� 5VTGPIVJGP� EQQRGTCVKQP� YKVJ� PCVKQPCN�� TGIKQPCN� CPF� KPVGTPCVKQPCN� QTICPK\CVKQP� VQ� ECTT[� QWV� TGUGCTEJ� CPF
FGXGNQROGPV� UVWF[� TGNCVGF� VQ� J[FTQ�OGVGQTQNQI[� CPF� YCVGT� TGUQWTEGU�� 6JG� FGRCTVOGPV� CKOU� VQ� RTQXKFG� TGNKCDNG� CPF� VKOGN[� J[FTQ�
OGVGQTQNQIKECN�KPHQTOCVKQP�PGGFGF�D[�XCTKQWU�CIGPEKGU�HQT��0CVWTCN�TGUQWTEGU�RQNKE[�HQTOWNCVKQP�CPF�RNCPPKPI�HQT�G×GEVKXG�OCPCIGOGPV
QH�YCVGT�TGUQWTEGU�HQT�FQOGUVKE��CITKEWNVWTCN��EQOOGTEKCN��KPFWUVTKCN��TGETGCVKQPCN��CPF�GEQNQIKECN�WUGU��+[FTQRQYGT�RNCPPKPI��FGXGNQROGPV
CPF�QRGTCVKQP�CU�YGNN�CU� HQT�QVJGT�YCVGT�TGNCVGF� KPHTCUVTWEVWTGU��2NCPPKPI� HQT�$ITKEWNVWTCN��&QPUVTWEVKQP��6QWTKUO�CPF�+GCNVJ�5GEVQT�CPF
QVJGT� (PXKTQPOGPVCN� 5GEVQTU�� 2TQXKFG� KPHQTOCVKQP� CPF� UGTXKEGU� HQT� FKUCUVGT� TKUM� TGFWEVKQP�� 9GCVJGT� CPF� ENKOCVG� HQTGECUVKPI�� ÓQQF
HQTGECUVKPI� CPF�YCTPKPI� UGTXKEGU� VQ�OKPKOK\G� VJG� NQUU� QH� NKHG� CPF�RTQRGTV[� CU� C� TGUWNV� QH� J[FTQ�OGVGQTQNQIKECN� TGNCVGF�JC\CTFU�UWEJ� CU
ÓQQFU�� FTQWIJVU�� YKPF� UVQTOU�� UPQY� CXCNCPEJGU�� *.1)� GVE��� 6Q� GUVCDNKUJ� KPUVKVWVKQPCN� NKPMCIGU� CPF� EQQTFKPCVG� YKVJ� KPVGTPCVKQPCN
QTICPK\CVKQPU� UWEJ� CU� 9/1�� 70(5&1�� 5$$4&�%Ø/56(&�� Ø&Ø/1'� GVE�� 6Q� OCKPVCKP� PCVKQPCN�� DK�NCVGTCN�� TGIKQPCN�� CPF� KPVGTPCVKQPCN
EQQRGTCVKQP� TGNCVGF� VQ� J[FTQ�OGVGQTQNQI[� CU� YGNN� CU� GZEJCPIG� QH� FCVC�� 6Q� GPCDNG� VJG� FGXGNQROGPV� QH� TGUQWTEG� RQQN� QH� SWCNKÒGF
RTQHGUUKQPCNU�URGEKCNKUV�GZRGTVU�KP�VJG�ÒGNF�QH�J[FTQNQI[�CPF�OGVGQTQNQI[��2NCPPKPI��EQQTFKPCVG�CPF�EQPFWEV�TGUGCTEJ�TGNCVGF�VQ�J[FTQNQI[�
OGVGQTQNQI[�� ENKOCVQNQI[�� YCVGT� TGUQWTEGU�� UPQY�� INCEKGTU�� ENKOCVG� EJCPIG� GVE�� 6JG� FGRCTVOGPV� YQTMU� YKVJ� KPVGTPCVKQPCN� RCTVPGTU� VQ
KORNGOGPV�RTQLGEVU�VQ�GPJCPEG�KVU�ECRCEKV[�CPF�G×GEVKXGPGUU�CPF�VQ�DG�C�RCTV�QH�TGIKQPCN�G×QTVU�VQ�EQODCVa�ETQUU�DQCTFGT�FKUCUVGTU��a�6JG
QPNKPG�YGCVJGT�KPHQTOCVKQP�CPF�VJG�UGTXKEGU�QH�VJG�FGRCTVOGPV�CTG�CP�KPVGITCN�RCTV�QH�FKUCUVGT�TKUM�TGFWEVKQP��RTGRCTGFPGUU�CPF�TGURQPUG
EQPVTKDWVKPI�VQ�G�TGUKNKGPEG�QH�VJG�EQWPVT[�

6JG�'KUCUVGT� ØPHQTOCVKQP�/CPCIGOGPV� 5[UVGO� KU� C� VQQN� VJCV�JGNRU� VQ� CPCN[\G�FKUCUVGT� TGNCVGF� VTGPFU�CPF� VJGKT� KORCEVU� KP� C� U[UVGOCVKE
OCPPGT��9KVJ�KPETGCUGF�WPFGTUVCPFKPI�QH�VJG�FKUCUVGT�VTGPFU�CPF�VJGKT�KORCEVU��DGVVGT�RTGXGPVKQP��OKVKICVKQP�CPF�RTGRCTGFPGUU�OGCUWTGU
ECP�DG�RNCPPGF�VQ�TGFWEG�VJG�KORCEV�QH�FKUCUVGTU�QP�VJG�EQOOWPKVKGU��6JG�'KUCUVGT�ØPHQTOCVKQP�/CPCIGOGPV�5[UVGO�HWPEVKQPU�VJTQWIJ�C
UWUVCKPCDNG�CTTCPIGOGPV�YKVJKP�CP� KPUVKVWVKQP� HQT� VJG�U[UVGOCVKE�EQNNGEVKQP��FQEWOGPVCVKQP�CPF�CPCN[UKU�QH�FCVC�CDQWV� NQUUGU�ECWUGF�D[
PCVWTCN� CPF� OCP� OCFG� FKUCUVGTU�a � 6JG� 'KUCUVGT� /CPCIGOGPV� &GPVTG� �'/&�� QH� 5TK� .CPMC� KP� RCTVPGTUJKR� YKVJ� 70'2� OCKPVCKPU� VJKU
EQORTGJGPUKXG�FKUCUVGT� KPHQTOCVKQP�FCVCDCUG�YJKEJ� KU�MGRV�WR�VQ�FCVG� VJTQWIJ�EQNNCDQTCVKQP�YKVJ�OCP[�IQXGTPOGPV�QTICPKUCVKQPU�CPF
PGYURCRGT�TGRQTVU�a �6JG�FCVCDCUG�JQNFU� KPHQTOCVKQP�RGTVCKPKPI�VQ�FKUCUVGTU�UKPEG�[GCT������a �$PCN[UKU�QH�JKUVQTKECN�FCVC�QH�GCEJ�V[RG�QH
JC\CTF� CPF� KVU� KORCEV� KU� CNUQ� CXCKNCDNG� QPNKPG�� 6JG� 'KUCUVGT� ØPHQTOCVKQP� /CPCIGOGPV� 5[UVGO� �'GUØPXGPVCT� OGVJQFQNQI[�� KPENWFGU� C
UQHVYCTG�RTQFWEV�YKVJ�VYQ�OCKP�EQORQPGPVU��6JG�'GUØPXGPVCT�OQFWNG�KU�C�TGNCVKQPCN�CPF�UVTWEVWTCN�FCVCDCUG�VJTQWIJ�YJKEJ�VJG�FCVC�KU�HGF
D[�ÒNNKPI�KP�RTGFGÒPGF�ÒGNFU��URCEG�CPF�VGORQTCN�FCVC��V[RGU�QH�GXGPVU�CPF�ECWUGU��UQWTEGU��CPF�D[�DQVJ�FKTGEV�CPF�KPFKTGEV�G×GEVU��FGCVJU�
JQWUGU�� KPHTCUVTWEVWTG�� GEQPQOKE� UGEVQTU��� 6JG� 'GU&QPUWNVCT�OQFWNG� CNNQYU� CEEGUU� VQ� VJG� FCVCDCUG� VJTQWIJ� SWGTKGU� VJCV�OC[� KPENWFG
TGNCVKQPU� COQPI� VJG� FKXGTUG� XCTKCDNGU� QH� G×GEVU�� V[RGU� QH� GXGPVU�� ECWUGU�� UKVGU�� FCVGU�� GVE�� 6JKU� OQFWNG� RGTOKVU� CV� VJG� UCOG� VKOG� VQ
TGRTGUGPV�VJQUG�SWGTKGU�WUKPI�VCDNGU��ITCRJKEU�CPF�VJGOCVKE�OCRU��5QWTEGU�HQT�QDVCKPKPI�KPHQTOCVKQP�KPENWFG�RTKPV�OGFKC��IQXGTPOGPV�CPF
PQP�IQXGTPOGPVCN�QTICPKUCVKQPU�CPF�QVJGT�TGUGCTEJ�QTICPKUCVKQPU��a�'WG�VQ�C�UGTKQWU�NCEM�QH�JKUVQTKECN�FCVC�VJCV�KU�EQNNGEVGF�WUKPI�UVCPFCTF
OGVJQFU�D[�IQXGTPOGPV�QTICPK\CVKQPU��RTKPV�OGFKC�YCU�WUGF�CU�C�UVCTVKPI�RQKPV��6JGP�DCUGF�QP�KPHQTOCVKQP�CPF�FCVC�EQNNGEVGF�HTQO�VJG
RTKPV� OGFKC�� KV� KU� GCUKGT� VQ� QDVCKP� HWTVJGT� FGVCKNGF� KPHQTOCVKQP� VJTQWIJ� IQXGTPOGPV� QTICPKUCVKQPU�� .KPMU� JCXG� DGGP� KPKVKCVGF� YKVJ� VJG
HQNNQYKPI�QTICPKUCVKQPU� VQ� EQNNGEV� FCVC� CV� VJG� PCVKQPCN� NGXGN�� (RKFGOKQNQI[�7PKV� QH� VJG�/KPKUVT[� QH�+GCNVJ�'GRCTVOGPV� QH� 5QEKCN� 5GTXKEGU
'GRCTVOGPV� QH� 9KNFNKHG� &QPUGTXCVKQP� 'GRCTVOGPV� QH� )KTG� 5GTXKEGU� QH� VJG� &QNQODQ� /WPKEKRCN� &QWPEKN� 0CVKQPCN� %WKNFKPI� 4GUGCTEJ
1TICPK\CVKQP�'GRCTVOGPV�QH�/GVGQTQNQI[�'KUCUVGT�4GNKGH�5GTXKEG�&GPVTG�'GRCTVOGPV�QH�$ITKEWNVWTG�'GRCTVOGPV�QH�&GPUWU�CPF�5VCVKUVKEU
.KPMU�JCXG�DGGP� KPKVKCVGF�YKVJ� VJG� HQNNQYKPI�QTICPKUCVKQPU� VQ�EQNNGEV�FCVC�CV� VJG�FKUVTKEV� NGXGN��'KUVTKEV� 5GETGVCTKCVU�'KXKUKQPCN�5GETGVCTKCVU
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III. Web-Version of the Toolkit 

The web-version of the Asia-Pacific E-Resilience Toolkit currently contains 80 tools and 

best practices that may benefit policymakers in the Asia-Pacific region to enhance e-

resilience and disaster risk management. In the web-version of the Toolkit, tools and best 

practices are filterable by various parameters, including e-resilience phase (e.g., Know 

Your Risk, Network Planning), DRM phase (e.g., Risk Reduction, Risk Prevention), hazard 

type (e.g., tsunamis, floods) and ESCAP sub-region (e.g., North and Central Asia). 

 

The web-version of the Toolkit will become a part of the Asia-Pacific ICT & DRR Gateway, 

a web-based portal that aims to provide policymakers and relevant stakeholders with an 

accessible gateway containing a spectrum of resources with regard to Information and 

Communications Technology and Disaster Risk Reduction. The Asia-Pacific ICT & DRR 

Gateway is reachable through drrgateway.net and offers news, publications, maps and 

other tools, including soon the E-Resilience Toolkit. The E-Resilience Toolkit is developed 

to be accessible from drrgateway.net/e-resilience upon approval of the content and 

technical migration to the Gateway. 

The subsequent section contains an overview of the distribution of tools and best 

practices with regard to the various parameters listed previously. 



IV. Statistics on Tools & Best Practices 

IV.i Hazards 

 

 

              Tsunamis                    Droughts         Floods 

        41          28             55 

 

 

   Volcanic Eruptions        GLOFs     Landslides 

                 30            30            38 

 

 

         Earthquakes                  Typhoons/Cyclones     Wildfires 

     48           41                       32 

 

 

   Extreme Weather       Dzuds 

    39           15 

 

IV.ii DRM Phases 

• Risk Prevention    23 

• Risk Reduction    56 

• Preparedness & Response   57 

• Recovery     16 

 



IV.iii E-Resilience Phases 

• Know Your Risk    49 

• Network Planning    22 

• Contingency Planning   28 

• Humanitarian Response   24 

• Preparedness     42 

• Policy / Regulation    20 

• Communication with Citizens  36 

 

IV.iv ESCAP Sub-regions 

• North and Central Asia   39 

• East and North-East Asia   38 

• South and South-West Asia   49 

• South-East Asia    47 

• Pacific      35 

 


