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summary

In todayis global economy, digital transformation is not just a trend. It is a necessity for organizations
seeking to remain competitive and innovative. For multinational corporations (MNCs) operating in
capital-intensive sectors, the journey toward digital transformation is particularly complex. It involves
not only new technologies but also the alignment of diverse cultures, structures, and strategic priorities.

Despite the growing body of research on digital transformation, there remains a significant academic
gap: few studies have explored how cross-cultural dynamics shape digital transformation efforts in
capital-intensive MNCs. This gap leaves both scholars and practitioners without clear guidance on
how to navigate the unique challenges these organizations face.

This study addresses that gap by examining a real-world transformation project at a multinational semi-
conductor manufacturer. More specifically, the study investigated the Global Change System (GCS)
project. It was an initiative to create a unified, global platform for managing and automating change
processes across multiple manufacturing sites. While the research is academically motivated, its in-
sights are designed to be accessible and actionable for a broad audience, including those responsible
for leading digital change in complex, global organizations.

Purpose The thesis aims to develop a strategy that enables cross-cultural digital transformation
projects in capital-intensive MNCs to achieve their intended objectives. The research addresses a
critical problem: such initiatives frequently fall short of their goals. Potential reasons are misalignment
between global demands and local requirements, as well as cultural and organizational complexities.

To tackle this challenge, the study is guided by the following main research question:

How should cross-cultural, digital transformation projects in capital-intensive, multinational
corporations be conducted to achieve digital transformation objectives?

This overarching question is explored through three sub-questions:

1. What factors lead to divergence from transformation objectives?
2. How do these factors influence the divergence?
3. Which factors contribute most significantly to divergence?

Methodology This study employs a qualitative, single-case study design to investigate the GCS
project. Data were collected from multiple sources, including semi-structured interviews, documenta-
tion, and archival records. Participants were selected from two culturally distinct sites & one in Europe
and one in North America.

The analysis followed a three-phase approach:

1. Project Reconstruction: Using Soft Systems Methodology (SSM) (Checkland & Poulter, 2010),
the project was reconstructed from the perspectives of both manufacturing sites, enabling a nu-
anced understanding of the challenges and dynamics involved.

2. Factor Evaluation: Through open coding of the collected data, key factors contributing to diver-
gence from transformation objectives were identified and explained. The Bayesian Best-Worst
Method (BWM) (M. Mohammadi & Rezaei, 2020) was then used to prioritize these factors in a
group decision-making process.

3. Strategy Development: Drawing on the reconstructed case and ranked factors, a strategy was de-
veloped to guide future cross-cultural digital transformation projects in similar contexts. Strategy
development was guided by the strategy-as-practice approach (Jarzabowski et al., 2007).
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Findings The analysis revealed that the North American and European sites developed distinct per-
spectives on the GCS project. The European site viewed the GCS as a vehicle for operational scal-
ability, adopting new features broadly and integrating the system deeply into daily processes. This
approach was driven by the urgency to transition to a foundry business model and resulted in high
system usage. In contrast, the North American site approached the GCS with a focus on new product
integration, which was deprioritized by project management. Consequently, this led to slower adoption
and lower system usage.

Across both sites, two factors emerged as most influential in determining project outcomes: Accep-
tance and Software Lifecycle. Low acceptance of the project led to delays in development and imple-
mentation, which in turn further eroded momentum and stakeholder engagement. Similarly, extended
software lifecycles, including the design, development and implementation, slowed progress and con-
tributed to frustration. Notably, these two factors formed a feedback loop: resistance and lack of buy-in
delayed software delivery, while infrequent software releases further undermined acceptance.

Recommendations Based on the findings, several recommendations are proposed:

A Early and ongoing stakeholder engagement is essential. Key stakeholders from all relevant sites
should be involved from the outset, with regular communication to clarify goals, address concerns,
and build trust. An iterative approach to implementation, supported by digital tools for tracking
progress, enables organizations to adapt to emerging challenges and maintain momentum.

A Organizational change management should be prioritized, with targeted training, support, and
communication to reduce resistance and foster acceptance. Making system adoption mandatory,
while supporting users through local champions and training, can help ensure consistent usage
and feedback.

A Organizations should ensure that transformation objectives are closely aligned with business strat-
egy. This can be done by establishing a clear governance structure, for example a global project
management office (PMO). This office should oversee the transformation portfolio, facilitate trans-
parent decision-making, and ensure that all sites are represented.

A Progress should be measured using transparent KPIs that track system usage, the phasing out
of legacy systems, cross-site alignment, and the removal of duplicate processes.

A Lastly, continuous assessment of digital transformation readiness allows organizations to identify
and address weaknesses proactively.

Limitations While this study provides valuable insights, several limitations should be acknowledged.
First, there was an imbalance between participants from the North American and European sites, with
the European perspective more heavily represented. Second, the identified factors were not analyzed
for interdependence. This makes it challenging to isolate their individual effects and complicates the
interpretation of their importance. Third, the single-case study design limits the generalizability of the
results. Findings are based on one organizationis experience and may not fully capture the diversity of
challenges faced by other capital-intensive MNCs.

Outlook Despite these limitations, the study offers a robust foundation for future research and practi-
cal application. To strengthen the generalizability of the findings, additional case studies across differ-
ent organizations and industries are recommended. Moreover, as digital transformation increasingly
involves automation and artificial intelligence, future studies should examine both the economic and
societal implications of these developments. Ultimately, advancing both theory and practice will require
developing adaptive, stakeholder-inclusive approaches for managing digital transformation in complex,
global environments.
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Introduction

In todayis global economy, digital transformation is no longer a choice, it has become a strategic im-
perative. Technological advancements, competitive pressure, and changing customer behavior drive
digital transformation of organizations (Verhoef et al., 2021). At the same time, effective digital trans-
formation allows companies to reconfigure their business model, leading to improved value creation,
better value proposition, and refined customer interaction (Pousttchi et al., 2019).

However, digital transformation comes at a cost. Advanced information and communication technol-
ogy (ICT) facilitates the outsourcing of routine tasks to regions where workerts rights might be limited.
Simultaneously, automation, robotics, and artificial intelligence restructure physical and cognitive labor,
potentially leading to mass layoffs and increased social instability (Wadley, 2021). As a result, digital
transformation initiatives must account for social and ethical considerations in addition to economic
objectives.

In this context, multinational corporations (MNCs) face a myriad of digital transformation barriers that
prevent them from achieving their transformation objectives (Vogelsang et al., 2019). Such barriers
can be strategic, technical, social, or cultural (Jones et al., 2021). This study explores these chal-
lenges through a single-case study of a multinational semiconductor manufacturer. It aims to deepen
understanding of cross-cultural digital transformation projects in capital-intensive industries.

Study Background and Scope This study examines the development and implementation of the
Global Change System (GCS) at a multinational semiconductor manufacturer. The company was es-
tablished through the merger of several semiconductor manufacturing sites while simultaneously build-
ing its own production capabilities. From the start, the company adopted a foundry business model,
meaning that it did not design its own integrated circuits (ICs). Rather, it only manufactured other
companiest designs.

Due to diverse historical roles, the companyis production sites faced considerable transformation chal-
lenges when aligning operations as a unified foundry business. At the start of the transformation, some
manufacturing sites were still configured for traditional semiconductor production, which included both
IC design and production. Consequently, their business processes and organizational structure were
suited to only serve two or three customers at the same time. This approach was incompatible with
the foundry business model, which requires the capacity to handle several dozen customers simulta-
neously.

Transforming from a traditional semiconductor model to a foundry model demands substantial organi-
zational change. Production sites must undergo fundamental shifts in both business processes and
organizational structure. These efforts are often met with resistance from stakeholders and require ded-
icated change management strategies (By, 2005). The complexity is further heightened by the need to
align subsidiaries embedded in different external contexts (Isaac et al., 2025). Additionally, the trans-
formation is constrained by the rigidity of the production system, a consequence of the semiconductor
industryis high capital intensity.



The GCS lies at the core of the companyis transition from a traditional semiconductor business to a
foundry business model. It was intended to provide a global end-to-end process, which would enable
users to perform a variety of changes across manufacturing sites. This would be done by aligning
business processes and organizational structures on a global scale. The system aimed to significantly
reduce design-to-production time by automating large portions of the change processes. Additionally,
it was intended to improve quality by offering users impact assessment and validation of proposed
changes. As such, the development and implementation of the GCS were closely aligned with the
companyis goal of becoming a global foundry business.

The study focuses on the two manufacturing sites which have been part of the transformation project
since its beginning in 2014. While other sites joined the GCS project recently, they are excluded from
this study due to their limited adoption and contribution.

The two manufacturing sites examined in this study have have followed distinct development paths.
The first site, located in Europe, underwent a complete transformation from a traditional semiconductor
manufacturing model to a foundry business model, specializing in the mass production of ICs. The
siteis transformation was supported by the siteis prior experience in semiconductor manufacturing,
which provided a solid foundation for the transition.

Conversely, the second site, located in North America, was newly constructed at the outset of the GCS
project. For most of the project timeline, the site operated as a high-tech foundry focused on a few
customers. More recently, its business orientation has begun shifting toward the business model of
its European counterpart. Additionally, the siteis organizational setup and business processes were
informed by lessons learned from the European site, resulting in notable improvements. However,
the North American site lacked the level of establishment and operational maturity of its European
counterpart.

Today, the GCS is used to different degrees at the companyis manufacturing sites. Some sites, such as
the European location, have fully adopted the system and structured their business processes around
it. Others, including the North American site, have yet to fully integrate the GCS into their production
environments.

Over time, the system has evolved to include a considerable set of site-specific features, largely be-
cause the underlying business processes and best practices were never aligned globally. As a result,
the GCS has fragmented into several sub-systems, undermining its original purpose of serving as a
unified global platform for managing changes in the manufacturing system.

Problem Definition The fragmentation into several subsystems presents the core research problem
of this study and is depicted in Figure 1.1. It shows the exemplary case of two manufacturing sites,
using distinct local solutions prior to the implementation of the GCS.

Ideally, the global system would integrate the best practices from both local solutions, eliminate redun-
dancies, align business processes and enhance efficiency through synergies. In this scenario, both
manufacturing sites could conduct their local production activities using the global system. Other sys-
tems would not be needed anymore.

However, the actual situation is different. Although a global solution exists, it encompasses the entire
scope of both local systems without consolidating their best practices or aligning business processes.
Consequently, the GCS has to accommodate separate business contexts, leading to a fragmentation
into multiple sub-systems. Usage still depends on legacy systems at each site, with redundant compo-
nents only partially removed and synergies unrealized.

Thus, the central research problem of this study is the failure to achieve full system integration across
manufacturing sites. Instead of aligning processes and practices, the GCS diverged into several sub-
systems. This obstructed the intended transformation goals: business synergies, removal of redundant
components, and cross-site process alignment.

Research Objective and Questions Based on the research problem, the the objective of this study
is to develop a strategy that enables cross-cultural, digital transformation projects in capital-intensive,



Ideal Situation

Solution 1 Solution 2

Global System

Actual Situation
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Global System

Figure 1.1: The research problem

MNCs to achieve their transformation goals. Accordingly, the main research question (RQ) of this study
is:

Main RQ | How should cross-cultural, digital transformation projects in capital-intensive, multina-
tional corporations be conducted to achieve digital transformation objectives?

To address this question, the study pursues a preliminary research objective first: to understand why
such projects diverge from their initial transformation goals. This objective is explored through the
following three sub-questions (SQs):

1. What factors lead to divergence from transformation objectives?
2. How do these factors influence the divergence?
3. Which factors contribute most significantly to divergence?

The three sub-questions follow a logical progression. First, the study the study identifies a set of factors
that cause digital transformation projects to deviate from their intended objectives (SQ 1). Second, it
examines the mechanisms through which the factors exert influence (SQ 2). Finally, the study ranks
the factors to determine which ones contribute most to divergence (SQ 3).

Based on the answers to these sub-questions, the study develops a comprehensive strategy to help
digital transformation projects in capital-intensive MNCs achieve their intended outcomes (main RQ).
This strategy enables multinational organizations to collaborate more effectively in cross-cultural envi-
ronments. It guides them in designing and implementing solutions that incorporate diverse stakeholder
perspectives while converging on a unified, shared system. Table 1.1 illustrates how each research
guestion is addressed by the studyis research design.

Theoretical Propositions The main research question addresses a newly found research gap in
the literature, as there is limited research on cross-cultural, digital transformation in capital-intensive
MNCs section 2.4. To address the gap, the study synthesizes insights from multiple disciplines, includ-
ing research on MNCs, the semiconductor industry, digital transformation, and cross-cultural collabora-
tion. As a result, the study contributes to academic discourse by evaluating multidisciplinary theoretical
propositions.



The first part of the study, corresponding to sub-questions 1 through 3, examines factors which lead to
divergence from transformation objectives. Based on a synthesis of existing theory (subsection 2.3.2),
five key factors were identified:

A High capital intensity prevents alignment of physical infrastructure across manufacturing sites.
A Local external requirements keep manufacturing sites from achieving global alignment.

A Limited internal relational capital between manufacturing sites results in weak collaboration and
low trust.

A Insufficient assessment of transformation readiness impedes development of an effective imple-
mentation strategy.

A Emergent transformation barriers obstruct progress towards transformation objectives.

Each of these factors represents a potential explanation for the divergence. By ranking these factors
(SQ 3), the study identifies the best explanation and contrasts it with the remaining rival explanations,
thereby strengthening internal validity (Yin, 2014).

Regarding the main research question, six properties of effective digital transformation in capital-intensive
MNCs were derived from theory (subsection 2.3.3):

A Transformation efforts should prioritize non-physical architecture to mitigate the constraints of
high capital intensity.

A Manufacturing sites should be involved early and comprehensively to strengthen internal rela-
tional capital.

A Transformation execution should be iterative, allowing adaptation to emergent barriers and chang-
ing conditions.

A Execution should be transparent, enabling global top-down initiatives to adjust to local require-
ments based on continuous bottom-up feedback.

A To address resistance, stakeholders should be engaged early with a comprehensive approach to
managing organizational change.

A Digital transformation efforts should be aligned with business strategy through a global project
governance structure.

Unlike prior studies, this work explicitly focuses on digital transformation within capital-intensive MNCs.
Both the divergence factors and transformation properties reflect a synthesis of prior work, organized
into two thematic areas: multinational foundry corporations (MFCs) (section 2.1) and digital transforma-
tion projects (section 2.2). Key contributions to the characterization of MFCs were the works of (Hung
etal., 2017), (Isaac et al., 2025), and (Friesl & Silberzahn, 2012). In the context of digital transformation
projects, (Vial, 2019) (Hess, 2022), (Michelotte & Joia, 2024), and (Mintzberg & Waters, 1985) were
particularly influential.

Research Design To develop an answer to the main research question, the study adopts a qualitative
single-case study design. This approach enables generalization from a single case while providing in-
depth insight into the case and its context (Yin, 2014). It is particularly well-suited to address the
identified knowledge gap and capture the complexity of cross-cultural digital transformation in MNCs.

The research design is structured into three sequential phases in alignment with the progression of
the research questions. See Table 1.1 for an overview of how each phase corresponds to the studyis
research questions.

In the first phase, the GCS project is reconstructed using data from ten semi-structured interviews, doc-
umentation, and archival records. The data are investigated using Soft Systems Methodology (SSM),
which results in actionable insight into complex social situations by accommodating multiple stakeholder
perspectives (Checkland & Poulter, 2010).

The second phase identifies, explains, and ranks factors that contributed to a divergence from trans-
formation objectives. These factors are derived through open coding, as there is limited prior research
on digital transformation in capital-intensive MNCs. Continuing, each factor is explained based on the
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WLRQ DQG GLJLWDO WUDQVIRUPDWLRQ LQ 01&V KRZHYHU WKHUH LV QF
FDSLWDO LQWHQWHHAWURY VHH

,QSDUWLFXODU WKHVWXG\GHYHORSVD FRQFHSWXDO IUDPHZRUN WKDW
REMHFWLYHV 7KHIUDPHZRUN LY EDVHG RQ WKH SULRULWL]JHG IDFWRUYV |
DQG ZzDV YDOLGDWHG E\ VWXG\ SDUWLFLSDQWYVY ,PSRUWDQWO\ WKH VW
EHWZHHQ WKH WZR PDQXIDFWXULQJVLWHV LQ (XURSHDQG 1RUWK $PHULF
SHUVSHFWLYH &RQVHTXHQWO\ WKH VWXG\DGGUHVVHVY WKHLGHQWLILF
EURDGHU GLVFXVVLRQ RQ FURVVY FXOWXUDO FROODERUDWLRQ

%H\RQG LWV WKHRUHWLFDO FRQWULEXWLRQV WKH VWXG\ SURYLGHV SU
IRUWY %\H[DPLQLQJ WKHLPSOHPHQWDWLRQ RI WKH *&6 WKH VWXG\ NH\
PDWLRQ DQG SURSRVHV D FRQFUHWH VWUDWHJ\ WR RYHUFRPH WKHP 7KFE
IRUSUDFWLWLRQHUV RSHUDWLQJLQ FDSLWDO LQWHQVLYHLQGXVWULHYV

J)LQDOO\ WKH VWXG\ FRQWULEXWHY WR WKH VRFLHWDO GLVFRXUVH RQ C
TXHVWLRQRIWKLVYVWXG\LVYSUHVFULSWLYH ,WHVWDEOLVKHVKRZGLJLW
01&WKRXEHGFRQGXFWHG %\ DGRSWLQJ D VWDNHKROGHU FHQWULF GHVL
GLYHUVLW\ RI VWDNHKROGHU SHUVSHFWLYHVY DQG HPSKDVL]HV WKH LPS
VWUDWHILHYV 7KLV LQFOXVLYHDSSURDFKHPSRZHUVY VWDNHKROGHUV WF
JDWH QHIDWLYH FRQVHTXHQFHV VXFK DV OD\RIIVDQG LQVWDELOLW\

TKHVLV 2XWRIEXHOG D FRQFHSWXDO XQGHUVWD Q GIKOIERIHYK Y RIG X HDW F K
WKH VWXIGHRWHWLFDO BDFRNDURKQYGUL]HV PXOWLQDWLRQDO IRXQGU\FRU
IRUPDWLRQ SURMHFWY GHYHORSV WKHRUHWLFDO DQVZHUV WR WKH UHV
NQRZOHGJH JDS

1H[W FKPBERWSWHIUHYVHQWYV WKHHWRNRGRPWEINIJLQVY EA\PRWLYDWLQJ WKH FKRLF
RORJ\ IROORZHG E\ D GHVFULSWLRQ RI WKH WKUHH PDMRU PHWKRGV RIV
DQG WKH %D\HV %:0 (YHQWXDOO\ WKHUHVHDUFK GHVLJQ DQG SDUWLFLS

&KDSWEHVFULEHV WEKHWAYDMWERAVYLQY ZLWK D UHFRQVWUXFWLRQ RI WKH *&
XQGHUVWDQGLQJ RI WKH FDVH %DVHG RQ WKLV UHFRQVWUXFWLRQ WK
UDQNV WKHP DQG GHYHORSV D FRQFHSWXDO IUDPHZRUN )LQDOO\ LW S
WUDQVIRUPDWLRQ SURMHFWYV

7TKH VWXG\ FRQFEKDSHWHRZWWHKK GLVFXVVHV WKHKID®WHR LY KD/XEPDUL]HV
NH\ LQVLIKWYVY DQG RIITHUV DQ RXWORRN IRU IXWXUH UHVHDUFK 6XSSOHI
DSSHQGL]



5HODWLRQ WR 027 SURKRHJWWRB\ GUDZV RQ PHWKRGV DQG FRQFHSWV LQWU
PHQWRI7HFKQRORJ\ 027 FXUULFXOXP 6SHFLILFDOO\ LWDSSOLHV 660 7
'LILWDO %XVLQHVYV 3URFHX¥KRQWKHPUHIPRDLQLQIJ PHWKRGRORJ\ RI WKH V
WKH GHFLVLRQ WR XVH FDVH VWXG\ UHVBHVYHRAR UPKBDHWKREY WKH FRXUVH

7TKHWKHRUHWLFDO IRXQGDWLRQ RI WKHVWXG\DOVR UHIOHFWY NH\FRQF

$'LILWDO %XVLQHVV 3URF BIRMO®\@WHPHOHW KRGROR J\
$(FRQRPLF)RXQODWRRQVPLQLVKLQJUHWXUQV

$(PHUJLQJDQG %UHDNWKURKDR DHARREBRWRILMWRIWZDUH SURMHFWYV DQG
WLRQ

$)LQDQFLDO 0D QEDISHPMHIAVL QW H Q VL W\

$+/HDGHUVKLS DQG 7THFKQRO R JIDDDMRRQWO VWUXFWXUH RUJDQL]D
WLRQ NQRZOHGJH WUDQVIHU DQG ERXQGDU\VSDQQLQJ

$7HFKQRORJ\ 6WUDWHJ\ D QP XDWLIPWHROPOO/KRESRUDWLRQV DQG V\

ORUHLPSRUWDQWO\ WKHVWXG\RIITHUVYDOXDEOHLQVLIJKWLQWRKRZILU
UHVRXUFH WR HQKDQFH FRPSHWLWLYHQHVV %\ XQGHUVWDQGLQJ GLJLV
FDSDELOLW\ WKH VWXG\ FRQWULEXWHV WR WKH GLVFRXUVH RQ DOLJQL!
ZKLOHDOVR DGGUHVVLQIJ LWV VRFLDODQG HWKLFDO LPSOLFDWLRQV



SBLISVIXMGEP &EGOK

7R EXLOG D WKHRUHWLFDO IRXQGDWLRQ IRUWKH UHVHDUFK TXHVWLRQV
WLRQV )LUVW LWLQWURGXFHV WKH FKDUDFWHULVMAWVRAAXWWNMYDWLEF
GHYHORSV D WKHRUHWLFDO IUDPHZRUN | RUHFW L @ & NWHD\@ ¥ RRVUHPFDWMLRRQD,
DUHWKHQ FRPELQHG WR JHQHUDWH WKH WW&GW I R QUX B B U WIWERVOHORS UR SR
WLRQ H[SORUHVIDFWRUV WKDW OHDG WR GLYHUJHQFH IURP WUDQVIRUPD
VXE TXHVWLRQWXEWHEWURIWOLQHY KRZ GLJLWDO WUDQVIRUPDWLRQ Vi
PHHW WUDQVIRUPDWLRQ REMHFWLYHYV DGGUHVVLQJ WKH PDLQ UHVHDUF
DQG GLVFXVVHV WKH NQRZOHGJH JDWSHWIVURKWHG E\ WKLV VWXG\

1YPXMREXMSREP *SYRHV]'SVTSVEXMSRW

7KH VHPLFRQGXFWRULQGXVWU\LV VKDSHG E\FRPSOH[PDQXIDFWXULQJ S
JOREDO LQWHUGHSHQGHQFLHV :LWKLQ WKLV FRQWH[W PXOWLQDWLRQ
RWDO UROH E\ SURYLGLQJPDQXIDFWXULQJFDSDFLWLHV IRUIDEOHVV VHF
RXWOLQHYV WKH VW UXFW X U D OVEXKELVWF MW R QUR/MLLLF 8 XRD O )RNVEKEEHB QHV V
WLRQ DQG WKH RUJDQL]DWLRQDO FKDOOHQJHV WKH\IDFH SDUWLFXOD
ORFDO UWDXEBNVWEWVRQ

*SYRHV]1ERYJEGXYVIVW
,QWKHVHPLFRQGXFWRULQGXVWU\ WKHUHDUH WKUHH GLVWLQFW EXVLQ
HUV ,'0V IDEOHVV PDQXIDFWXUHUV DQGIRXQGU\PDQXIDFWXUHUV +XQ

$,'0VGHVLIJQ DQG SURGXFH LQWHJUDWHG FLUFXLWV ,&V LQ KRXVH
$)DEOHVV PDQXDHWYQH&V EXW RXWVRXUFH WKHLU SURGXFWLRQ
$)RXQGU\PDQXIDSWHKUDHILMH LQ SURGXFLQJ ,&V ZLWKRXW HQJDJLQJLQ

3URPLQHQW H[DPSOHV LQFOXGH ,QWHO DV DQ ,'0 $0'DQG 1YLGLD DV IDE(
DQG 80& DV OHDGLQJIRXQGU\PDQXIDFWXUHUV VWDWLVWD

7KH ULVH RI IDEOHVV DQG IRXQGU\ PRGHOV LV ODUJHO\ GULYHQ E\ WKH K
FRQGXFWRU LQGXVWU\ +XQU H@VOMDQFH EXLOGLQJ D QHZ PDQXIDFWXU|
WKH ZRUOGYTV ODUJHVW VHPLFRQGXFWRU PDQXIDFWXUHU UHTXLUHG DQ
JRXQGU\PDQXIDFWXUHUV KHOS RYHUFRPH WKHVH EDUULHUV E\RIITHULQJ

7TKHVXEVWDQWLDO HQWU\ FRVWYV UHIOHFW WKHLQGXVWU\TV KLJK FDSLW!|
FDSLWDO LV XVHG WR JHQHUDWH YDOXH FRPSDUHG WR RWKHU QURGXFW
WKH VHPLFRQGXFWRU LQGXVWU\ PRVW YDOXHFUHDWLRQ VWHPV IURP DC
WUXFWXUH &RQVHTXHQWO\ FKDQJHV WR SURGXFWLRQ VLWHYV DUH RIWt
DVVHWYV

JXUWKHU VHPLFRQGXFWRUPDQXIDFWXULQJGHPDQGV ULJRURXV TXDOLW



I1YPXMREXMSREP *SYRHV] 'SVTSVEXMSRW

$FFHQWXUH *69DQG PDQXIDFWXULQJ SURFHVVHV ELHOQPRQBD [RIQNHFW V
FDQ FDXVH ,&V WR PDOIXQFWLRQ ZKLFK SRVHV VHULRXV ULVNV JLYHQ W
YHKLFOHV WR PLOLWDU\HTXLSPHQW

ODQXIDFWXUHUV LQ KLJK ZDJHUHJLRQV VXFKDV WKHFRPSDQ\VWXGLHG |
GXFHFRVWV GXHWRFRPSHWLWLRQ IURP ORZHU ZDUHLWDIQ RVQM @ ¥ KRQU-PLOGY
RITHUV D SDWK WR FRVW UHGXFWLRQ WKURXJK DXWRPDWLRQ DQG HIILFLF
,PSRUWDQWO\ WKHVH JDLQV FDQ EH DFKLHYHG ZLWKRXW DOWHULQJ WKI
KLIK FDSLWDO LQWHQVLW\RIWKH VHPLFRQGXFWRU LQGXVWU\

'LJLWDO WUDQVIRUPDWLRQ FDXVHV VKLIW WRZDUG PRUH NQRZOHGJH LQ\
LQJ SURJUDPV +HUOLWVFKNDQ SDOWLEXODU HPSOR\HHV PXVW GHYHOF
DQG HQWUHSUHQHXULDO WKLQNLQJ IRU ORQJ WHUP WUDQVIRIPDWLRQ E
H[HPSODU\ WUDLQLQJ SURJUDP LV H[DPEZRHBKEWH/SRUWNY LPSURYHPHQWV
VNLOOV PRWLYDWLRQ DQG HPSOR\HH OHG LQQRYDWLRQ SURMHFWV 7K
E\ +HUOLWVFKND 9DVRWSIDQHUGLILWDO WUDQVIRUPDWLRQ ZLWK WDUJHW

+RZHYHU VXFK WUDLQLQJSURJUDPV IDFH FKDOOHQJHV VXFK DV VKRUW W
WHPV DQG OHDGHUVKLS JDSV OLNHLQVXIILFLHQW VXSSRUW DKIGS/PLVDOL
KLIKOLJKWV WKH QHHG IRUD FRPSUHKHQVLYH DSSURDFK WR GLJLWDO WL
WXULQJ

(YEP)QFIHHIHRIWW SJ1YPXMREXMSREP 'SVTSVEXMSRW
OXOWLQDWLRQDO FRUSRUDWLRQV 01&V VXFK DV WKH FRPSDQ\ LQ WKL
WKH GXDO HPEHGGHGQHVV RI WKHLU VXEWVIGWHEKUBLRYH DG RMMXBDWLGLD U
HPEHGGHG HIWHUQDOO\ WKURXJK HJ FXVWRPHUV VXSSOLRW@Q@Y ODZV R
WKH RWKHU KDQG WKH\DUH HPEHGGHG LQWHUQDOO\ WKURXJK WKH UHO
UHODWLRQVKLS RI HDFK VXEVLGLDU\ ZLWK WKH FRP S D® LW RRHDFGITSW UW H
LOOXVWUWUDMWHHG LQ

JLIXUH 'XDO HPEHGGHGQHVV RI PXOWLQDWLRQDO FRUSRUDWLRQV +4 KHDGT



I1YPXMREXMSREP *SYRHV] 'SVTSVEXMSRW

&RQVHTXHQWO\ VXEVLGLDULHYVY PXVW EDODQFH WKH GHPDQGV RI ERWK 1
,VDDF HW DO )RU H[DPSOH D JOREDO GLJLWDO WUDQVIRUPDWLRQ LQLW
FRQIOLFW ZLWK ORFDO QHHGV RU GLVUXSW HIWHUQDO UHODWLRQVKLSYV

,QWKHVHPLFRQGXFWRULQGXVWU\ WKLV EDODQFLQJDFWLVHVSHFLDOO
FKDQJHV WR SK\VLFDO LQIUDVWUXFWXUHDUHFRVWO\ VXEVLGLDULHV RI\
VWUXFWXUH

'"HVSLWH WKHVH FRQVWUDLQWY GXDO HPEHGGHGQHVYV FDQ FUHDWH YD
VLGLDULHVY WKURXJK NQRZOHGJH VKDULQJ DQG V\QHUJRRDYBIHRHOQW 1
VXEVLGLDULHVY DGG YDOXH WKURXJK UHYHUVH NQRZOHGJH WUDQVIHU V
QDO HPEHGGHGQHVYV ZLWK WKH EURDGHU RUJDQL]DWERQV 50NVRXQLH KD K
VWUHQIJWKHQV WKH FRPSDQ\fVDEVRUSWLYH FDSDELW\ LW B K DQ *W D WIRF
QHZ NQRZOHGJH LQWR EXVLQHVV RSSRUWXQLWLHYV &RKHQ /HYLQWKDO

,Q RUGHU WR OHYHUDJH GXDO HPEHGGHGQHVYV DV D VRXUFH RI YDOXH L
VWUHQIJWKHQHG &LDEXVWRKUHHWSBPLILFDOO\ =DUDJR]D 6iH]IL&QGDYHU &
WKDWLQWHUQDO UHODWLRQDO FDSLWDO IDFLOLWDWHV NQRZOHGJH WUL
FDSLWDOUHIHUVWRWKHSRVLWLYHVWUHQIJWKRILQWHUQDOHPEHGGHGC
DQG UHIOHFWV DVSHFWV VXFK DV PXWXDO WUXVW

7R LPSURYH LQWHUQDO UHODWLRQDO FDSLWDO DQG WKXV LQWHUQDO |
&RUWpPpV SURSRVHIRXUDSSURDFKHY UHODWLRQDO VWUXFWXUHV WRRO

f5HODWLRQDOWWHX WWRXWAHVLYLWLHY VXFK DV WUDQVQDWLRQDO WHDI
WLFHV ZKLFKDOORZFURVYV VXEVLGLDU\H[FKDQJH RIH[SHUW NQRZOI

F7TRROXEVXPH DFWLYLWLHV VXFKDV LQWHUQDO FRPPXQLFDWLRQV DQC
UHSRUWYV

F3UDFWLFHOXGH WKH WUDQVIHUULQJLQGLYLGXDOV WR RWKHU VLWHYV |
ft6RFLDOWBVWHIRQWR IDFH WR IDFHLQWHUDFWLRQV WKURXJK PHHWLQJ

+RZHYHU WKH VXFFHVV RI WKHVH DSSURDFKHY GHSHQGV RQ RUJDQL]DWI
QHVV )J)RULQVWDQFH UHODWLRQDO VWUXFWXUHV RQO\ZRUNLIHPSOR\H|
6LPLODUO\ H[SDWULDWHDVVLIQPHQWY UHTXLUH VLJQLILFDQW HIIRUW D
ORFDWH

7TRDGGUHVVWKHVHOLPLWDWLRQV RUJDQL]DWLRQVFDQ SURPRMYHERXQC
UHIHUV WR WKH DFWLRQV RILQGLYLGXDOV ZKR EULGJH FXOWXUDO LQVW
GLVSDUDWH SDUWV RI WKH FRP SD QROFKGRMNWINNGB BHHOWQMHWY FRQWULEXWH WR
HITRUWY DQG GR QRW XVLQJ WKHLU SRVLWLRQ IRU7&EHU Y RHQ IDRQ WDVL K QEKHXR!
WKHRUJDQL]DWLRQYVY DEVRUSWLYH FDSDFLW\E\LPSURYLQJLQWHUQDO

2UJDQL]DWLRQVFDQVXSSRUWERXQGDU\VSDQQHUV EV\UHGHVLJQLQJUROC
FROODERUDWLRQDFURVYV GHSDUW RBBGW W LFFKROWNY HHRIPW D@LHY FDQ WUDL
FXOWXUDO DZDUHQHVYV IOH[LELOLW\ DQG FURVV VHFWLRQDO WHDPZRUI
FDSDELOLWLHY 6FKRWWHU HW DO

'LEPPIRKIW SJ -RXIVREP 12'"'SPPEFSVEXMSR
7TKHILQGLQJV Rl )ULHVO G6RIOBHYDEQODEOH WKHRUHWLFDO LQVLJKW IRL
WKRUV HIDPLQH D PXOWLQDWLRQDO FRUSRUDWLRQ DWWHPSWLQJWR DOL
FRXQWULHYV 7KH\LGHQWLI\ WKUHH WA\SHV RI GHFRXSOLQJ WKDW KLQGHL
RSHUDWLRQDO GHFRXSOLQJ

7THPSRUDO GHERMXMBUWOML QYR GHOD\V EHWZHHQ LOQLWLDWLYHY ODXQFKHG E\ K
UHFHLYHG IURP VXEVLGLDULHV )UIZKVY® R6WOBHRABXQYV ZKHQ KHDGTXDUW
WUDQVIRUPDWLRQ SURMHFWY ZLWKRXW HQVXULQJ WKDW VXEVLGLDULHV

TRDGGUHVV WKLV LVVXH WKHDXWKRUV UHFRPPHQGVORZLQJGRZQ
VXEVLGLDULHV VXIILFLHQW WLPH WR UHVSRRG B X DKM O 6ILDEERMLG KU L H
YROYHG WKH\DOVR VXJJHVW WKDW KHDGTXDUWHUY WDNH RQ D PHGLDW.L



I1YPXMREXMSREP *SYRHV] 'SVTSVEXMSRW

6LOEHU]DKQ

6WUDWHJILF GHPRABLEHWD PLVDOLIQPHQW EHWZHHQ WKH VWUDWHJILF JRI
RILQGLYLGXDO VXEVLGLDULHYV )URHWHPDBEOHHKAHDIKSgXDUWHUY PD\ SULRI
GXFWLRQ ZKLOHDVXEVLGLDU\PD\IRFXVRQORQJ WHUPVWUDWHJILFGHY|
WKHDXWKRUY SURSRVH EXLOGLQJ SUDFWLFHVY WKDW DOLJQ LQFHQWLYH'
6LOEHU]DKQ 7KH\ DOVR HPSKDVL]H WKH LPSRUWDQFH RI PDNLQJ VKRUW
VWDNHKROGHUV DIITHFWHG E\ WKH FKDQJH )ULHVO 6LOEHU]DKQ

2SHUDWLRQD ORFFXKRINSZAXKIHQRVWUDWHILFLQLWLDWLYHVGLYHUJHIURPDFV
6LOEHU]DKQ 7KLV LV FRPPRQ ZKHQ JOREDO EXVLQHVYV SURFHVVHV DUH |
ZLWKRXWDFFRXQWLQJIRUORFDO FRQGLWLRQV 7RPLWLIJDWH WKLV WKF
ORFDO FRQWH[WV UDWKHU WKDQ HQIRUFLQJD RQH VL]H ILWV DOO DSSUR

:KLOH WKHVH WKUHH W\SHV RI GHFRXSOLQJ DUH ZHOO GR¥FNPBRRMOG )U
IRXUWKRMX\GWXUDO GHFRXISOH® B\ WKH HDUOLHU GLVFXVVLRQ RQLQWHURQI
GHFRXSOLQJUHIHUV WR PLVDOLJQPHQW EHWZHHQ FRUSRUDWH FXOWXUF
HPEHGGHGQHVYV RIWHQ GHYHORS GLVWLQFW ORFDO FXOWXUHY WKDW P
JRULQVWDQFH 5HD@&E WKDW ORFDO PDQDJHUV WHQG WR LGHQWLI\ PRU
RUJDQL]IDWLRQV ZKLFKFDQ OLPLW WKHLU ZLOOLQJQHVV WR HQJDJHLQF

%ULGJLQJ FXOWXUDO JDSV EHWZHHQ VXEVLGLDULHY FDQ HQKDQFH D FRP
KDPPDGL HW DO%\ OHYHUDJLQJ FXOWXUDO GLYHUVLW\ PXOWLQDWLRQDC
FRPSUHKHQVLYH DQG UHVLOLHQW VROXWLRQV WR FRPSQB[VBKIREPRI®V $
WH[W SP GLYHUVLW\ VKRZ WKDW FXOWXUDO GLYHUVLW\ FDQ SRVLWLYHC
KDPPDGL HW DO

2QH ZD\WR DGGUHVV FXOWXUDO GHFRXSOLQJLV WKURXJK WKH UHODWLR
LIDWLRQ PHFKDQLVPV SURSRVHG E\ =DUDJR]DD&HH GO DV KUK & R ¥ ZKpER X Q
VSDQQLQJDFWLYLWLHY GHVFULEHBKEV 6IAKRSVW\R B B KWWK OS EXLOG WUX V.
NQRZOHGJH H[FKDQJH DFURVV LQWHUQDO RUJDQL]DWLRQDO ERXQGDULH

$QRWKHU SURPLVLG@EUDFSWHFBFRUHPWRISRY HG E\ 6 WHQ G D/KK@ W WHYDOK R G

LQYROYHVIRUPLQIJQHZRUJDQL]IDWLRQDO URXWLQHV WKURXJKDIOH[LEO
EDFNDWHDFK VWDJH 6WHQG®KIQLWHYDOODWIRUP DFFHVVLEOH WR DOO V
WKHSURFHVVY ZKLOH KHDGTXDUWHUYVY SURYLGHV VXEWOH JXLIGAWQIFAHHD QG
FUHDWLRQ KHOSV EULGJH FXOWXUDO JDSV E\HVWDEOLVKLQJ VKDUHG UR

,QDGGLWLRQ WR DGGUHVVLQJ FXOWXUDO GHFRXSOLQJ SUDFWLFH FUHD
RSHUDWLRQDO GHFRXSOLQJ ,WVLWHUDWLYHQDWXUHVORZV GRZQ WUDC
PHGLDWLRQ KHOSLQJ WR UHVROYH WHPSRUDO GHFRXSOLQJ ,WDOVR IR
WKURXJK VKDUHG SUDFWLFHY UHGXFLQJ VWUDWHJILF GHFRXSOLQJ )LQI
RSHUDWLRQDO FRQWH[WY KHOSVRYHUFRPH RSHUDWLRQDO GHFRXSOLQJ

+RZHYHU WKH HIITHFWLYHQHVYV RI SUDFWLFH FUHDWLRQ YDULHY GHSHQ(
HIDPSOH 6KHX HWKROKOLJKW WKDW 7DLZDQHVH ILUPV WHQG WR SUHIHL
LPSOHPHQWDWLRQ ZKHUHDV FRPSDQLHV LQ WKH 8QLWHG 6WDWHV DQG (;

'LEVEGXIVMA"EXMSR SJ1YPXMREXMSREP *SYRHV]'SVTSVE
OXOWLQDWLRQDO IRXQGU\FRUSRUDWLRQV 0)& DUHPXOWLQDWLRQDO F
ZKLFK KDYH DGRSWHG WKH IRXQGU\ EXVLQHVY PRGHO $V VXFK WKH\ DU
LQWHQVLWA\DQG DIRFXVRQTXDOLW\DVVXUDQFH ,IWKH\DUHORFDWHG L
WR WUDQVIRUP WKHLU EXVLQHVV PRGHO WR EHPRUH HIILFLHQW 7KLV FD
WUDQVIRUPDWLRQ FDXVLQJD VKLIWLQ WKHZRUNIRUFHIURP URXWLQH V

$V D UHVXOW RI WKHLU GXDO HPEHGGHGQHVYVY 0)& VXEVLGLDULHV IDFH D
HIWHUQDO HPEHGGHGQHVV EHFDXVH WKH\ QHHG WR DOLJQ ERWK ORFDO
DFWLVY FRPSOLFDWHG E\WKHLQGXVWU\TV KLIKFDSLWDO LQWHQVLW\

+RZHYHU GXDO HPEHGGHGQHVYV RIIHUV VWUDWHJILF YDOXH WR D FRPSDC
ORFDOWRJOREDODQG YLFHYHUVD /HYHUDJLQJ WKLV NQRZOHGJH FDQ F



(MKMXEP 8VERWJSVQEXMSR 4VSNIGXW

LQWHUQDO HPEHGGHGQHVV RI RUJDQL]DWLRQDO QHWZRUN LV VWUHQJW!|
LQWHUQDO UHODWLRQDO FDSLWDO WKURXJK UHODWLRQDO VWUXFW XU H\
ERXQGDU\VSDQQLQJFDQDOVRLPSURYHLQWHUQDO UHODWLRQDO FDSLV

$GGLWLRQDOO\ 0)&V IDFH W\SHV RI GHFRXSOLQJ ZKLFK FKDOOHQJH FROC
WLRQDO DQG FXOWXUDO GHFRXSOLQJ 7RDGGUHVV WKHVH FKDOOHQJHYV
DQ LWHUDWLYH IHHGEDFN GULYHQ DSSURDFK ZKLFK DLPV WR EXLOG VKE
IRUPV DQG JXLGDQFH E\ WKH KHDGTXDUWHU $GGLWLRQDOO\ UHODWLRQ
LIDWLRQ DQG ERXQGDU\VSDQQLQJKHOSHPSOR\HHV WR ERWK LGHQWLI\
UHGXFLQJ FXOWXUDO GHFRXSOLQJ

"KHQ SXUVXLQJVWUDWHJILF HIIRUWV VXFKDVDGLJLWDO WUDQVIRUPDWL
OHQJHV 7KH\QHHG WR D WR QDYLJDWH D ULJLG SK\VLFDO LQIUDVWUXF\
F EXLOG LQWHUQDO WUXVW DQG FROODERUDWLRQ DQG G DGDSW WR
7KHVH DVSHFWV ZLOO EH DGGUHVVHG LQ PXFK PRUH GHWDLO DIWHU WKH
EHHQ GHYHORSHG LQ WKH QH[W VHFWLRQ

(MKMXEP 8VERWJIJSVQEXMSR 4VSNIGXW

$V GLILWDO WHFKQRORJLHY FRQWLQXH WR HYROYH WKH\ QRW RQO\ HQ
GULYH IXQGDPHQWDO FKDQJHV LQ KRZ RUJDQL]DWLRQV FUHDWH YDOXH
WKHLU RITHULQJV LQ WKH PDUNHWKBR ¥WWWIERQ HQVWWRGXFHVY WKH WKHRU
RIGLIJLWDO WUDQVIRUPDWLRQLQ WKH FRQWH[W RI PXOWLQDWLRQDO FRL
QDWXXEVHFWLRQRUHRYHU LW GLVFXVVHY GLILWDO WUDQVIRUPDWLRQ ¢
UHDGLQXHEWHFWLRQVUDWHJILF DVSHFWYV RI GUYXEWBPWLRM@MWA EDRDWH R §

WR GLIJLWDO WUDXEMREWDR@RYWO\ WKLV VHFWLRQ H[SORUHV KRZ GLJL
LQLWLDWLYHV DUH RSHUDWLRQBEOYHRFMGLRRURXJIK SURMHFWV

(MKMXEP 8VERWJSVQEXMSR
"'LILWDOWUDQVIRUPDWLRQLV3:D SURFHVV WKDWDLPVWRLPSURYHDQHQ
SURSHUWLHV WKURXJK FRPELQDWLRQV RILQIRUPDWLRQ FRPSXWLQJ DQ
,Q WKH FRQWH[W RI WKLV VWXG\ WKH HQWLW\ EHLQJ LPSURYHG LV WKH
RI'DOLJQLQJ FKDQJH SURFHVVHV DFURVY DOO VLWHY WKURXJK D FHQWU
VLIQLILFDQW EHFDXVH LWLV FRQQHFWHG WR DIXQGDPHQWDO WUDQVIRU

7KH GHILQLWLRQ KLJKOLJKWV WKDW GLJLWDO WUDQVIRUPDWLRQ JRHV EH
WLHG WR D FRPSDQ\fV VWUDWHJ\ DQG EXVLQHW FPXRAG VR §WV BW HIX VH
WUDQVIRUPDWLRQ REMHFWLYHV ZKLFKLQ WXUQLQIOXHQFH WKH EXVLQF
EDFNLQWR WKH VWUDWHJ\ FUHDWLQJD G\QDPLF ORRS 7KLV UHODWLRQ\
JLIXUH

,Q WKLV FRQWH[W 9HUKRBHQNW I @KWK ORG GLYHWBO WUDQVIRUPDWLRC
ORJLFDO DGYDQFHPHQWY FRPSHWLWLYH SUHVVXUH DQG FKDQJLQJ FRQ
WKDW WKHVH GULYHVY VHW WKH VWUDWHJLF LB $SXWHBXLLYHW RIGWIXUW DG W
E\DUJXLQJ WKDW WKHWKUHH GULYHUV DIIHFW WKH EXVLQHVYVY VWUDWHJ\
DFFRUGLQJWR 9HUKRHI HW DO

&EGRQWLQXLQJ 3RXVWWGEKRWWUIPEREWHR/NSGSHYLWDO WUDQVIRUPDWLRQ YD
YDOXH SURSRVLWLRQ DQG FXVWRPHULQWHUDFWLRQ 7KHVHLPSDFW W\
WUDQVIRUPDWLRQ REMHFWLYHY 7KH\DOVR GHPRQVWUDWHKRZFORVHO\
EXVLQHVV VWUDWHI\DQG EXVLQHVV PRGHO VLQFHDOO WKUHH LPSDFW \
DVSHFWYV

$FKLHYLQJWKHVH REMHFWLYHV UHTXLURWDLEAIIDW LR § VO GWHIWDQI RUD
UHDGL@HMV OLFKHORWWH -RLD5 DVVHVVHYVY DQ RUJDQL]DWLRQYV GLJLW
HYDOXDWLQJ LWV WHFKQRORJLFDO FDSDELOLWLHY RUJDQL]DWLRQDO V
FXOWXUH 7KLV FRQFHSW LMWXHENMHFRVUIHRDIXUWKHU LQ

5DWKHU WKDQ DITHFWLQJ WKH GLJLWDO VWUDWHJ\ RI DUFRRS2QA5DV OLI
VKRXOGLQIRUPERWKWKHFRPSDQ\fVEXVLQHVVVWUDWHI\DQG LWV GLJL



(MKMXEP 8VERWJSVQEXMSR 4VSNIGXW

JLIXUH 7TKHRUHWLFDO IUDPHZRUN RI GLJLWDO WUDQVIRUPDWLRQ 2'75 RUJDQL]DWLRQ

WKH FRQQHFWLRQ EHWZHHQ EXVLQHVV VWUDWHJ\DQG GLJLWDO WUDQV|I
WKLV FRQWH[W 2'75 DFWV DV D FRQVWUDLQW IRUWKH EXVLQHVV VWUDW
WKH IHDVLELOLW\RI GLJLWDO SDUWV RILWKHH/WUDWHJI\ 7KLV LV GHSLFW

ORUHRYHU 2'75 GHILQHV WKH VWDUWLQJ SRLQW IRU WUDQVIRUPDWLRQ
PDNHUV FDQ SODQ KRZ WR UHDFK WKH WUDQVIRUPDWLRQ REMHFWLYHV 7
VWUDWHI\ ZKLFK LV GLVFXWXYE/HEWRRE GHWDLO LQ

/IDVWO\ GLJLWDO WUDEVILRICAHHIMW DR QY SODHHPWHQWDWLRQ ZRRWN HBDWLQ
HUV FDQ KLQGHU SURJUHVV DQG SUHYHQW VWUDWHJILHV IURP DFKLHYLQ.

8QOLNH 2'75 ZKLFK LV DVVHVVHG EHIRUH WUDQVIRUPDWLRQ EHJLC
SURFHVV 7KHUHIRUH ODWAMRAWHI)G UHIJXODUONUHDVVHVVLQI WKH WUD
WR UHVSRQG WR FKDQJLQJ FRQGLWLRQV 2 ZKHWKHU WHFKQRORJLFDO R
GUHVV HPHUJLQJ FKDOOHQJHV 7KLV LWHUDWLYHDSSURDFK DORQJZLW
JLIXUHDQG IXUWKHU GUXEXMVFWGRQ

SVKERM"EXMSREP (MKMXEP 8VERWJSVQEXMSR 6IEHMRIW)
7KH FRQFHSW RI RUJDQL]DWLRQDO GLJLWDO WUDQVIRUPDWLRQ UHDGLQF
-RLD RITHUVDIUDPHZRUNIRUDVVHVVLQJDQRUJDQL]DWLRQfV GLJLWD
DVDIRXQGDWLRQIRUVKDSLQJ WKHGLIJLWDO WUDQVIRUPDWLRQ VWUDWH



(MKMXEP 8VERWJSVQEXMSR 4VSNIGXW

RUJDQL]DWLRQYV FDSDFLW\WR LPSOHPHQW DQG VXVWDLQ FKDQJH

,Q WKHLU UHYLHZ OLFKHORGHMWLIRULD'H FRUH GLPHQVLRQV RI 2'75 WH
VRXUFHV KXPDQ FDSDELOLW\ PDQDJHPHQW FDSDELOLW\ EMWVALIQHVYV SUF
QRORJLFDO UHVRXWRHWKH DYDLODELOLW\RIGLJLWDO WRROVDQG LQIUD®
PDWLRXQPDQ FDSWBELUOHWWY WKH GLJLWDO VNLOOV D QG FIR@EHWHI@QF. HV R
FDSDEHQEWRSDVVHVY OHDGHUVKLS FRPPLWPHQWDQG WKHDOLJQPHQW EH
WKH EURDGHU EXVL®NXVVQYMWYVDAWBRFOD/WHWR WKH SUHVHQFH RIITRUPDO S
JXLGHWUDQVIRUPDW L RRROFSARLUYD WIHJAMFOQNY BRIV BV WHULQJ D VXVWDLQDEOF
DQGDQDZDUHQHVV RIFRPSHWLWLYHQHVV LQ GLILWDO HQYLURQPHQWYV

"KLOH WKLV IUDPHZRUN SURYLGHV D XVHIXO VWDUWLQJSRLQW LW GRHV Q
LQPXOWLQDWLRQDO FRUSRUDWLRQV 6HYHUDO UHOHYDQW DVSHFWV DU}
QDWLRQDO RUJDQL]DWLRQDO FRQWH[WV 7R DGGUHVV WKHVH JDSV WKH
UHRUJDQL]HG XVLQJDQ DGDSWHG YHUVLRQ RI WKH 3(67(/ IUDPHZRUN 2U
DQDO\VLV 3(67(/ FDWHJRUL]HV IDFWRUV LQWR VL[ SHUVSHFWLYHV SROL
HQYLURQPHQWDO DQG OHJDO .DEOWEHISRKUMRYHY RI WKLV VWXG\ WKH I
WDLORUHG WR ILW WKH RUJDQL]DWLRQDO FRQWH[W UHVXOWLQJLQ ILYH
]JDWLRQDO WHFKQRORJLFDO DQG HQYLURQPHQWDO

SROLWEZRDYW IDFWRU RI12'75 UHYROYHYVY DURXQG WKH LQWHUQDO SROLWLF|
WLRQW FRQFHUQV WZR DVSHFWV KLJK OHYHO VXSSRUW RI WKH WUDQVIR
FDSLWDO ZLWK RWKHU PHPEHUV RI WKHLQWHUQDO FRPSDQ\ QHWZRUN

+LJK OHYHOUWMN S SHFWV WKH PDQDIJHPHQW FDSDELOLWLHY DVSWHW IURP
DOVRLGHQWLILHG E\ ODRR\DHWXBHOWKDW FOHDU OHDGHUVKLS H J WKURX
DQG WRS PDQDIJHPHQW VXSSRUWDUH SUH UHTXLVLWHV IRUHIIHFWLYH G

,QWHUQDO UHOPRQRODQOWWEHWRQ VY8 AWDRQRQNDORPUDQVIRUPDWLRQ L
UHTXLUHV FROODERUDWLRQ EHWZHHQ KHDGTXDUWHUV DQG VXEVLGLDUL
LJHG E\ GLVWUXVW DQG VWUXJJOHV IRU SRZHU DPRQJ VXEVLGLDULHV GL
OHVV HIITHFWLYH

J)LQDQFLIDNAWDO WUDQVIRUPDW L R QQUHITFXLDUH & DAMLLERY HDQDW LW LV QRW
OLPLWHG WR WHFKQRORJ\DGRSWLAPH-RIQHWB® WODQVIRUPDWLRQ LV W1
VWUDWHJI\ LWRIWHQ FRLQFLGHV ZLWK FKDQJHV WR WKH REXWDIQQHNYWLRQ
PRGHO -RQHV HWD@G VNLOOV 9RJHOVD@IQDNID@I VXFK D FKDQJH UHTXL
UHOLDEOH FRPPLWPHQW WR VXIILFLHQW IXQGLQJ WKURXJKRXW WKH WUD

2UJDQL]DWERIQDIMFWRU FRQFHUQV IR XRWDNDSHH /W L RIQWDWCRX Y @ XEBHN X U H
SRUWRLSMUVLQIJD GLILWDOWUDQVIRUPDWLRQDFURVVVHYHUDO VXEVLGL
DQG ORFDO UHTXLUHPHQWY UHIOHFWLQJWKH GXDO HPEHGGHGQHVV RI V

6HFRQG WKH GLJLWDO WUDQVIRUPDWLRQWHDPW R B R D G\EDYDIQDANL Q OFH
WKH RUJDQL]DWLRQDO FKDQJH DVVRFLDWHG ZLWK WKKLH/ W V D B @ HRULPDO LLR
IHUUHG WR DV RUJDQL]DWLRQDO FKDQJHPDQDJHPHQW 2&0 DQG FRQFHU(
VWDNHKROGHU HQJDJHPHQW DQG XVHU WUDLQLQJ 6HQLRU

7KLUG OLFKHORWWHLQ®IMPKDW WKH WUDQVSDUHQW D Q & XDFIFXHWWDWH GR
SURFHVIYHMOLWDWHY GLILWDO WUDQVIRUPDWLRQ ,IVXFKGRFEXPHQWDWL
WHDP FDQ HVWLPDWH WKH LPSDFW RIWKH GLJLWDO WUDQVIRQRDWNVNRQ RQ
FRQWH[W OLFKHORWWRHRWIHRQVLGHU WKDW WKHGHJUHHRIEXVLQHVV S
EHWZHHQ VXEVLGLDULHV PLJKW GLIIHU OLPLWLQJLPSDFW DVVHVVPHQW

/IDVWO\ FRUSRUDWH FXOWXUH SOD\VD SLYRWDO UROHIRU WUDQVIRUPDYV
HORWWH -RIHPSKDVL]H WKDW D VXVWDLQDEOH GLIJLWDO FXOWXUH SUHS
IHFWLYHO\LQ GLJLWDO HQYLURQPHQWYV DOURNHRYKNW PRYHIN-INH B W H®W U H
WKLQNLQIJDQG HQFRXUDJLQJ NQRZOHGJH VKDULQJ FDQ KHOS RUJDQL]DYV

7KHH[WHUQDO SROLWLFDO FRQWH[W LV FRQVLGHUHG XQGHU3(QYLURQPHQWDO"



(MKMXEP 8VERWJSVQEXMSR 4VSNIGXW

DFRPPRQ EDUULHU WR WUDQVIRUPDWILRQQ WILPLEOMWIRUDBDWWWXOWXUH DV
REVWDFOH KLJKOLJKWLQJYDOXHV VXFKDV WKHDELOLW\WRDQWLFLSD!
IRFXV DQG ZLOOLQJQHVV WR FRRSHUDWH DV HVVHQWLDO IRU VXFFHVVIX

THFKQRORZ2LFDDV IXUWKHU GHWHUPLQHG E\ WKH WHFKQRORJLFDO VWUXI
JDQL]IDWLRMH FKKIHRORJILFBRAAHUWQPMNKKIHDYDLODEOH WHFKQRORJLFDO UH
FRQILJIXUDWLRQ OLFKHORWWHWKRLD DUFKLWHFWXUH 7KH WHFKQRORJ
PLQHV KRZWKH GLJLWDO WUDQVIRUPDWLRQ FDQ LQWHUIDFH ZLWK WKH U

6LPLODUWHRAKIQRORILFD G HWEDPILQEHAKDW GLILWDO WUDQVIRUPDWLRQV
WKHDYDLODEOH WHFKQRORJLFDO VNLGRLWHIW 106G ARQMOLRMAVBGH V-RIEIDUULH
VWXGLHVY -RQHV BWFIK®OGR HW DIRIJHOVDQJ HW BOLQFOXGLQJ WKLV DVSHF
WKH2'75IUDPHZRUN LWFDQEHPLWLIDWHG WKURXJK SULRUDVVHVVPHOQ\
DUHPLVVLQ)J WKH\FDQ EHDFTXLUHG WKURXJK KLULQJ WUDLQLQJ RU HJ[

(QYLURQPHTX\MMODFWRU LV UHODWHG WKH HIWHUQDO HPEHGGHGQHVYV RI
WH[WXDO IDFWRURNMX\OXFX DY GRPLWLFY ODBRVYHDYOG QHBAMOIANLRIVRQDOO\

LWDOVR FRQFHUQV HPEHGGHGQHVYV WKURXJK VXSS UVXHEYHRXVRM@ERPHUV L
7TKHVH DVSHFWYV DIIHFW 2'75 E\ FRQVWUDLQLQJ VXEVLGLDULHVY WR WKHL
RQ FURVV VXEVLGLDU\GLJLWDO WUDQVIRUPDWLRQ HIIRUWYV WKURXJK Wk
FXVVHGXENHFWLRAXLY IDFWRUFDQHYHQ HIWHQG WR WKH ORFDO FOLPDW

(MKMXEP 8VERWJSVQEXMSR 7XVEXIKMIW
'LIJLWDO WUDQVIRUPDWLRQ VWUDWHJI\DLPV WR DFKLHYH WKH REMHFWLY
2'75 +RZHYHU LW VKROWHUD@GMROEORZ UHJXODU UHDVVHVVPHQW DQG DFF
UHQFHRIWUDQVIRUPDWLRQ ED WKIXVU W KO WWUDWBIO\ LY GHOLEHUDWHO\ |
IHDWXUHV HPHUJHQW HOHPHQWYV UHVXOWLQJIURP UH DVVHVVPHQW DQC

7KLV UHIOHFWYV WKH FRQVLGHUDWLRQV RKLAKQGUEWUQ I XDWKEMWZHHQ G
VWUDWHJI\DQG HPHUJHQW VWUDWHJ\ 'HOLEHUDWH VWUDWHJI\ GHVFULEF
OLQW]EHUJ :DWHBRQYYHUVHO\ HPHUJHQW VWUDWHJ\LV QRWLQWHQGHG E
OHDUQDQGDGDSW HVSHFLDOO\LQ FRPSOH[ XQSUHGLFWDE@HKHAQYLURQ
WLYH VWUDWHJI\ UHTXLUHY EDODQFLQJ FRQWURO GHOLEHUDWHQHVV D
"DWHUYV

7TRPDNHWKHVHFRQFHSWV PRUH DFWLRQDESUR IR QNWVEHHMNMW IDDVWHUN DV S
IUDPHZRUN ZKLFKFRQVLVWYV RIWKUHH HOHPHQWY SUD[LV SUDFWLFHV
D FRQFHSWXDO IUDPHZRUN IRU VWUDWHJ\ PDNLQJ FRQVLVWLQJ RI WKH
SUDFWLWLRQHUV -DU]DBRDMNY WWHIDFWXDO IORZ RI VWUDWHILF DFWLYL
SUDFWLAHVURXWLQHY WRROV DQG QRUPV ZKL FKUDMAW HWIKRGIKWINIH. F E H k
WKHLQGLYLGXDOV ZKR HQDFW VWUDWHJ\

,PSRUWDQWO\ VWUDWHI\ SUDFWLWLRQHUVY DUH QRW OLPLWHG WR WRS R
HIWHUQDO DFWRUV VXFKDV FRQVXOWDQWYH-®W PO/ERZYOR\HHWWMWDRXWVLGH
OHDGHUVKLS UROHV ODQWHQHXOMNILWDWLRQDO FRUSRUDWLRQV 01&V

LQLWLDWLYHYVY PXVW DGDSW WR ORFDO FRQWH[WV ZKLFK VMEXHEHV DFW
WLRQ 7KLY SDUWLFLSDWLRQ GHSHQGVY RQ WKH VWUDWHJ\ SUDFWLFHV
9DbDUD

,Q SDUWLFXODU ODQWHGHI QIDIDUKUHH VWUDWHJI\ SUDFWLFHV WKDW HC
PHQW BLWRRJIHBWQROEDUWLFXODUO\ ZHOO VXLWHG WR 01& QHWZRUNV
GRZQ VWUDWHJILF GLUHFWLYHV WKDW DUH PHW ZLWK ERWWRP XS IHHGED
WKURXJK ORFDO LQSXW ODQWKINHD 9SDRDFK DOLJQV ZLWK WKH FRQFHSV
DWLRQ GLVNXEWVHMGEWQRIDKLFK DGGUHVVHY WHPSRUDO VWUDWHJILF RSH
GHFRXSOLQJ

ORUHRYHU LQ WKH FRQWH[W RI GLJLWD L G D QW KRPWP G MILLRVD OMYB QV IR U
JLHV VKR X\OUD BN DIMUEH@MDORJ RULHQWHG 7KLV DOLJQV ZLWK WKH VWUDV
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ORUHRYHU LW DOVR DOLJQV ZLWK SUDFWLFH ¥¥BHDHYVIWR Q¥ KWL FeSACHHPGMKADL
RIDGLJLWDO SODWIRUP ZKLFK WUDFNV 01& HIIRUWY WUDQVSDUHQWO\ DF

)LQDOO\ GLJLWDO WUDQVIRUPDWLRQ VWUDWHJILHY VKRXOG FRQVLGHU C
EHUGD HW DGGLJLWDO WUDQVIRUPDWLRQ UHTXLUHV DIXQGDPHQWDO UHYV
LQ FRIJIQLWLRQ URXWLQHV DQG RUJDQL]DWLRQDO VWUXFWXUHV" 7KH DX
WH[W RI GLJLWDO WUDQVIRUPDWLRQ UHTXLUHV SUDFWLWLRQHUV WR RYt
GLWLRQDO EXVLQHVV PRGHOV WKURXJK GLYHUVH S UG B/ILWILRQHOON HDPD
WLWLRQHUV VKRXOG GHYHORS QHZ EHKDYLRUDO URXWLQHV DQG RUJDQL
FURVV IXQFWLRQDO WHDPV DQG GHYHORSLQJHQWUHSUHQHXULDO WKLQ

(MKMXEP 8VERWJSVQEXMSR &EVVMIVW
%DUULHUV RI GLILWDO WUDQVIRUPDWLRQ UHVXOW IURP GLJLWDO WUDQ\
SUHYLRXVVHFWLRQ EDUULHUVDUHVWUXFWXUHGDURXQG WKHILYH SHU\
WHFKQRORJLFDO DQG HQYLURQPHQWDO $GGLWLRQDOO\ EDUULHUV PD\

SROLWERDY EDUULHU W\SLFDO®RVYHRIXOMDG IHVURIRDSGY XISWROWUDQVIRUP
ODFKDGR HW DO)RU H[DPSOH WKLV FRXOG FDXVH D ORVV RI NQRZOHGJH
GXFWLRQDQGDORVVRILQIOXHQFHIRUWKH SURMHFW WHDP E\ORRVLQJ
GLIJLWDO WUDQVIRUPDWLRQ PLJKAMWD © WRRFAWSRHFIWR R WXEVZIGWRULHY EHF
GRQRW WUXVW WKHUHVXOWV RI WKHGLJLWDO WUDQVIRUPDWLRQ DV DU

JLODQF)ID@DQFLDO EDUULHUVWRBXKFE@ ¢ WHRGERPD\ EH FDXVHG E\H[WHUQD
WRUV VXFK DV HFRQRPLF GRZQWXU@RVEN GDWWB® WODQVIRUPDWLRQ G
TXDWHILQDQFLDO VXSSRUW LWKRXW LW LQLWLDWLYHYV PD\EHGHOD\H

2UJDQL]DW L R®IDOPGPEG UV RI WKH RUJDQL]DWLRQ PLJKWHWRW \WRBHFSW R U
GLIJLWDO WUDQVIRUPDWLRQ YRUHQDNPRO H WIKG\ PLIKW QRW XQGHUVWDQ
GLJLWDO WUDQVIRUPDWLRQ RUEHDIIHFWHG E\ LW QH J DWW ¥O W KHIULMQ J
DUHVXOW RILQVXIILFLHQW RUJDQL]DWLRQDO FKDQJH PDQDJHPHQW 'HP!:

$OQORWKHU UHDVRQ IRULQGEDWXX0 B REGEMQAWHRHMNAY WASLFDOO\RFFXUV
VWURQJ HQJLQHHULQJ EDVHG URXWLQHV RUHQYLURQPHQWY ZKLFK DUH
HWDO +RZHYHU WKHUHVXOWVY RIVKRENOANHEHWRD@VLGHUHG FDUHIXOO\ I
WR ILUPV ZKLFK SXUVXH GLJILWDO WUDQVIRUPDWLRQ IRU GLJLWDO VHUYL

/IDVWO\ FRQIOLFWEHWZHHQWKHWUDQVIRUPDWLRQ WHDPDQG WKHEURD
HVSHFLDOO\ZKHQ DJLOH SURMHFW)RHA KWK REHRWOR J LIHWKIHUHHMWWH BT WKH RUJ|

]DWLRQ LV XQIDPLOLDU ZLWK DJLOH SUDFWLFHVY WKH WUDQVIRUPDWLRQ
+HVV

THFKQRORJKAFD®LIJLWDO WUDQVIRUPDWLRQ PLIWXMFER R Q R 1 EEB/®GHS KEHF DHXW
WRR GUDVWLF )RUH[DPSORSBRNYRXUFRQVHFXWLYHVWDJHVIRU,7DUFK
ILQG WKDW VNLSSLQJ DUFKLWHFWXUDO VWDJHVY HLWKHU VORZV GRZQ W]
RUJDQL]IDWLRQVWRUROOEDFNWRWKH S SUHYLRXV VWDJHWRGHYHORS Wi
SRVV

(QYLURQPH&QRWDIMAIHY LQ WKH FRQWH[W FDQ DIIHFW WKH GLJLWDO WUDQVI
FKDQJHV LQ UHJXODWLRQ SROLWLFDO V\VWHPV RUQRUPVDQG WUDGLW|
IRUPDWLRQ HITRUWYV (ELULP HW DO

7SIX[EVI 4VSNIGXW
7KLV VHFWLRQ LOWURGXFHV WKH FRQFHSW RIVRIWZDUH SURMHFWY DV V
WKH *OREDO &ROODERUDWLRQ 6\VWHP *&6 ZDV LPSOHPHQWHG WKURXJK

'LILWDO VHUYLWL]DWLRQ LVWKHWUDQVLWLRQIURPVHOOLQJSURGXFWVWRRIIHULQJLQ
6HWXEVHFWLRRU D EULHI GHVFULSWLRQ RI WKHDJLOH PHWKRGRORJ\ XQGHU 3 0DQDJHPHQ



(MKMXEP 8VERWJSVQEXMSR 4VSNIGXW

QDWXUHRIVRIWZDUH SURMHFWY SURYLGHV DIRXQGDWLRQIRUFKDUDFW
EURDGO\ 7KH GLVFXVVLRQ EHJLQV E\ GHILQLQJ ZKDW FRQVWLWXWHYV D
PDQDIJHPHQW W WKHQ SUHVHQWY DIUDPHZRUN IRU SURMHFW JRYHUQD (
FDQ EH DOLJQHG ZLWK EXVLQHVY VWUDWHI\ &RQWLQXLQJ WKUHH DSS!
VWDJH JDWH DJLOH DQG ZDWHUIDOO 2 DUH GHVFULEHG )LQDOO\ WKH \
PDQDIJHPHQW DQG VWDNHKROGHU HQJDJHPHQW DV NH\ PHFKDQLVPV IRU |
GXULQJ SURMHFW LPSOHPHQWDWLRQ

SURMHBVBWUYRMHFW LV GHILQHG E\ D VSHFLILF REMHFWLYH WKDW LV WR El
XVLQJ DOORFDWHG UHVRXUFHV WR FDUU\ RXW DFWLYLWLHY WKDW OHDG
2QFH WKH REMHFWLYH LV UHDFKHG WKH SURMHFW FRQFOXGHV 0XQ

,PSRUWDQWO\ WKH FRQFHSW RI SURMHFW FRQIOLFWV ZLWK WKH WKHRL
SUHVHQWHEBUKMSERYH LW ZDV DUIJXHG WKDW WKH FRPSDQ\YV EXVLQHVV V
IRUPDWLRQ REMHFWLYHV ZKLFK DIITHFW WKH FRPSDQ\fV EXVLQHVV PRGH
PRGHO DQHZVWUDWHI\LVIRUPXODWHG OHDGLQJWR QHZWUDQVIRUPDYV
SHWXDO ORRS RI GLJLWDO WUDQVIRUPDWLRQ FRQIOLFWYV ZLWK WKH ILQL
DGGUHVVHG E\ SURMHFW JRYHUQDQFH

3URMHFW *RYH¥WQOD@QIEHLQJ SURMHFW REMHFWLYHV ZLWK EXVLQHVV VWU
WR HQVXUH EHQHILFLDO RUJDQL]DWLR QD ORRXMFRPHIFL ITFER D CHDY HBRR :H|

LGHQWLI\IRXUHOHPHQWV RIHIIHFWLYHJRYHUQDQFH DSURMHFW PD
DIJHPHQW SURMHFW VSRQVRUVKLS DQG SUR3WRNXPORIDW M DG R'Y D\Y B D'
SURMHFWYV HQVXULQJFRQVLVWH G R\UDN G Q/LLFDRE® D RHAMKQ EHRK/LSOUHR M HF W V
RQ VWUDWHJILF JRDOV UHDOORFDWHY UHVRXUFHV DQG WHUPLQDWHV QI

6SRQVBUYN SURMHFWY WR H[HFXWLYH OHDGHUVKLS VQ/® S GRYIGGH RS
JXLGH HIILFLHQW HWKLFDO GHOLYHU\ ZLWK FOHDU DFFRXQWDELOLW\ DC
7R VWUHQJIJWKHQ WKH HQW L U HWHMFARPPHOEY WRHBSSRLQW D FKLHI GLJLWD
UHVSRQVLEOH IRURYHUVHHLQJ GLJLWDO WUDQVIRUPDWLRQ HIIRUWV DC

7KXV SURMHFW JRYHUQDQFH VROYHV WKH FRQIOLFW EHWZHHQ ILQLWH ¢
PDWLRQ %\PDQDJLQJD SRUWIROLR RI SURMHFWYV WKH 302 FDQ VWDUW
SURMHFWY EDVHG RQ WKHLU FRQWULEXWLRQ WR GLJLWDO WUDQVIRUPDW
HQVXUH KLJK OHYHO VXSSRUW IRUWKH GLJLWDO WUDQVIRUPDWLRQDQG

ODQDJHPHQW RI 6RIWZD UM WK RMRRWMH[W RI WKLY VWXG\ WKUHH DSSURD
PHQWRIVRIWZDUH SURM H FYAWDD B HI D MVO-ES WRRAWIRIE X FHG E\ RRESHU
HOQVXUHV KLJK SURMHFW VWDQGDUGY DQG UHJXODU HYDOXDWLRQ E\ GLY
JDWHV $WHDFKJDWH JDWH NHHSHUV HJ WKH302 HYDOXDWH ZKHWKH
WKH SURMHFW &RRISHBULWHULD IRU SDVVLQJ D JDWH DUH GHILQHG LQ D
WHDPV WR SODQ DKHDG &RRSHU

$JLOH GHYHOGWRHRGWFHY VKRUW LWHUDWLYH VSULQWY HDFK HQGLQJ 2
WRPHU IHHGEDFN 6]OD&YPHQVXUHV WKDW SULRULW\IHDWXUHV DUH GHOL
HDUO\ WHUPLQDWLRQ LI WKH UHWXUQ RI LQYHVWPH®W GHI5SYR R B ®WHOQHA
LV D UHVSRQVH WR WEB\OHP LIMDWE RELRKSPHIOM UHY DQ XSIURQW GHILQL
TXLUHPHQWY ZKLFK LV RIWHQ LP S URRZWM IYHLO DEDOHYWHDPY FDQ EH VXEM
SUHVVXUH KLQGHULQJLQQRYDWLYHQHRKVV .KIDBPWKIDOVEB ®LWLIDWHG E
IHHGEDFN VHVVLRQV ZLWK SURMHFW VSRQVRUV .KDQDJKD HW DO

2UJDQL]DWLRQDO &KDQJHWUDQRILHPWORRQDO FKDQJH PDQDJHPHQW 2&0 L\
RISFRQWLQXDOO\UHQHZLQJDQRUJDQL]DWLRQYV GLUHFWLRQ VWUXFWX
LQJ QHHGV RI HIWHUQDO DQG LQWHUQDO FXVWR®© UKLV FRODAH [ % U L BIR\S P
HW DO LGHQWLI\IRXU IDFWRUV ZKLFK DUH DVVRFLDWHG ZLWK VXFFHVV
DUH DVVRFLDWHG ZLWK WKH IDLOXUH RI 2&0

7TKHIRXU IDFWRUV DYXRFHMWH®2Z2RWKOHDU KRQHVW DQG WLPHO\FRPPXC
WLYDWLQJ YLVLRQ ZKLFK KHOSVY WR DOLJQ VWDNHKROGHUYVY HDUO\DQG I



(MKMXEP 8VERWJSVQEXMSR 4VSNIGXW

FRPPLWPHQW 'HPSVH\ HW®»HOFLDOO\ WKH ODVW DVSHFW WRS PDQDJHPH(
OLQH ZLWK ODWWZAHWR DOJXH WKDW VXFFHVVIXO GLIJLWDO WUDQVIRUPDW |
DQG KLIJK OHYHO VXSSRUW

,QFRQWUDVW WKH WKUHH ID&WIBDUWRAMNBRHF YV DWHABQEHNMWWR FKDQJH VWDQC
FHSWV DQG VKRUW WHUP WKLQNLQJ ZKLFK XQGHUPLQHV D VXVWDLQDEO
HW DO 6WDQGDUGL]HG FRQFHSWYVY FDQ EH DGGUHVVHG ZLWK SUDFWLFH
ZKLOH VKRUW WHDP WKLQNLQJVKRXOGEHDGGUHVVHGE\DOLJQLQJGLJL!'

7JRDGGUHVV UHVLVWDQFHWRRUJDQL]DWLR QD®HXW RIJN HYHZID0 SDDFVQF
JLUVW WKHDXWKRUV VXJJHVW WR DFNQRZOHGJH WKDW UHVLVWDQFH ZLC
DUJXHWKDW FHUWDLQ SHUVRQDOLW\WUDLWY HJ GHSHQGHQFH RQ URX
LQGLYLGXDOVPRUHSURQHWRUHVLVWRUJDQL]DWLRQDO FKDQJHV WKXV
LQGLYLGXDOV WKURXJKRXW WKH FKDQ8HP [ 0DIUQW R D \HPBY H\ WWH O
DUJXHWKDW FRPPXQLFDWLRQDQGHDUO\ PHDQLQJIXOLQYROYHPHQW RI
UHVLVWDQFH (UZLQ *DOQPDKLY FRQWH[W LW LV SDUWLFXODUO\LPSRUW
DUH DVVRFLDWHG ZLWK WKH FKDQJH H J MRE.QROW \( WK D®YVURBIW H E X
DQ DWPRVSKHUH RI WUXVW E\ XVLQJ D FROODERUDWLYH OHDGHUVKLS VW
*DUPDQ

6WDNHKROGHU (QBDVMBIRHRRWO GHUY DUHB:LQGLYLGXDOV JURXSV RURUJD
DIIHFWHG E\RUJDQL]DWLRQDO DFW L&YROM HYXLQIMDBDOW BINHIXKROGHU HQJDJ
WR WKH DLPV DFWLYLWLHYVY DQG LPSDFWV RI VWDNHKROGHU UHODWLRC
PDQQHU" .XMDOD HMRDDO HQJIJD UHPHOWWR HQIJDIJHPHQW EDVHG RQ HWKLI
WUXVW IDLUQHVYV DQ & @ H DWH. AR QXKDLERPHDMWFKLHYLQJ ORQJ WHUP EXV
.XMDOD HW DODVVWODJIJPDWLF HQUHAHAHVMMMIWY WKH LGHD RI HQJDJLQJ V
VLPSO\IRUJHQHUDWLQJ PXWXDO EHQHILW .XMDOD HW DO

$FFRUGLQJWR GH*RR\HUWDHWARROGHU HQJDJHPHQW IRURUJDQL]DWLRQI
EHFDWHJIJRUL]HG LQWR IRXU DFWLYLWLHYV RI ZKLFK WKH IROORZLQJ WZR
DOQGLQYROYLEWUYREWXKH QWDRWKROWHUY DUHHQJDJHG WR FUHDWH XQG
SOH[ SUREOHP W\SLFDOO\ E\ KRVWLQJ ZRUNVKRSV RU VLRLERDQWBDV? /YW V
WKIHQYROYLQL DY MW OWDIWWHG WR PDQDJLQJ FRQIOLFWLQJ YLHZSRLQWYV PRV
PHQW DV ZHOO DV HWKLFDO FRQFOXVLRQ WR DOLJQ RQ D VKbRWEK DIJUHF
DFWLYLWLHYVY SUHVHQW YDOXDEOHDGGLWLRQV E\VSHFLI\LQJKRZ WR FRQ
VXEVHFWLRQ

'LEVEGXIVMA"EXMSR SJI (MKMXEP 8VERWJSVQEXMSR 4VSNI!
'LILWDO WUDQVIRUPDWERWQLOHAORMB DAV E R RRS 7THFKQRORJLFDO DC
FRPSHWLWLYH SUHVVXUH DQG FKDQJLQJ FRQVXPHU EHKDYLRU GULYH E
GHILQHVWUDQVIRUPDWLRQ REMHFWLYHY 7KHVHREMHFWLYHV DIIHFW WE
YDOXH SURSRVLWLRQ DQG FXVWRPHU LQWHUDFWLRQ $VDUHVXOW RI W]
VWUDWHI\LVDGDSWHG

7JRDFKLHYH WKH WUDQVIRUPDWQRIR R E BIWE WG WWM/Q BWHEWUDWHJ\ SUDFWL
WR EH LWHUDWLYH EDODQFLQJ HPHUJHQW DQG GHOLEHUDWH DVSHFWV
EDUULHUV RFEFXUULQJ GXULQJ VWUDWHJ\ SUD[LV 'HOLEHUDWH DVSHFW)\
WLRQDO GLJLWDO WUDQVIRUPDWLRQ UHDGLQHVV 2'75 DQG DLP WR FRQQ
WUDQVIRUPDWLRQ REMHFWLYHYV

$GGLWLRQDOO\ VWUDWHJ\ SGDDP W/R FHAPMDHRED® WWR KDDIBGR MRS GRZQ JORED!
LQLWLDWLYHYV DUH PHW ZLWK ERWWRP XSIHHGEDFN IURP VXEVLGLDULHV
WLRQHUV VKRXOG QRWEHOLPLWHG WR XSSHUDQG PLGGOHPDQDJHPHQW
RUH[WHUQDO DFWRUYV

%RWK5 DQ®WUDQVIRUPDWERQHEBDDWHHBVL]HG LQWR ILYH SHUVSHFWLYHYV
RUJDQL]DWLRQDO WHFKQRORJLFDO DQG HQYLURQPHQWDO +RZHYHU W
WUDQVIRUPDWLRQ HITRUWYV 2'75 GHILQHV WKH VWDWXV TXR IRU WKH WUD



BLISVIXMGEP 4VSTSWMXMSRW

DFKLHYHWKHWUDQVIRUPDWLRQ REMHFWLYHY ZKLOHEDUULHUV RFFXU C
FRQVLGHUHG DFKLHYH WUDQVIRUPDWLRQ REMHFWLYHYV

'LJLWDO WUDQVIRUPDWLRQ FDQ EH VWHHUHG WKURXJK SURMHEW JRYHU
302 ZKLFK PDQDJHV D SURMHFW SRUWIROLR WR DFKLHYH WUDQVIRUPD
FRQWUDGLFWLRQ EHWZHHQ ILQLWH SURMHFWY DQG FRQWLQXRXV WUDQ\
VRUVKLS DQG TXDOLW\ WHUPLQDWHY SURMHFWYV ZKLFK GR QRW FRQWUL
DFFRXQWDELOLW\

"'LJLWDO WUDQVIRUPDWLRQ SURMHFWY FDQ EH PDQDJHG XVLQJ ZDWHUID(
WKH WRUHMNMHSUHIHUUHG DV LW UHIOHFWYV WKH LWHUDWLYH QDWXUH RI GL
GULYHQ DSSURDFK +RZHYHU WKH HIITHFWLYHQHVY RI DJLOH SURMHFWYV
HOYLURQPHQW LY QRW VXLWHG IRUDJLOHPHWKRGRORJ\

SBLISVIXMGEP 4VSTSWMXMSRW

7KLYV VHFWLRQ GHYHORSVY WKHRUHWLFDO SURSRVLWLRQV ZKLFK JLYH LQ
WKLV VWXG\ 7KHVH SURSRVLWLRQV DUH EDVHG RQ WKH FKDUDFWHUL]DW
LOHFWLAE@G RIGLILWDO WUDQVIRHPOIWMRRQ SURMHFWYV LQ

J)LUVW WKH WUDQVIRUPDWLRQ SURMHFW RI WKH *OREDO &KDQJH 6\VWHP
DQ XQGHUVWDQGLQJRIWKHVWXG\YVFDVH %DVHGRQ WKLV FKDUDFWHUL
EDUULHUV Rl WKH *&6 SURMHFW ZLOO EH GLVFXVVHG GHYHORSLQJ D WK|
TXHVWLRQV $WHQWDWLYHDQVZHU WR WKHVHFRQG UHVHDUFK TXHVWLR
WUDQVIRUPDWLRQ EDUULHUV LQWR DFFRXQW

'LEVEGXIVMA"EXMSR SJ XLI +'74VSNIGX
$vV ZzDV PHQWLRQHG DERYH WKH *&6 SURMHFW ZDV LQWHQGHG WR DOLJQ
DVLQJOH JOREDO VI\VWHP 7KLV WUDQVIRUPDWLRQ ZDV FRQQHFWHG WR
EXVLQHVV PRGHO WR D IRXQGU\EXVLQHVV PRGHO

%DVHG RQ WKLV SUHOLPLQDU\XQGHUVWDQGLQJ FHUWDLQDVSHFWV RI W]
RQ WKH FRQVLGHUDWLRQV DERXW PXOWLQ D W HFEQL® QRYCQGLLINLFMRIU R/WD\WY
IRUPDWLRQ $HRWMHF@WXHVH DVSHFWV LQFOXGH WKH GULYHUV DQG LPSDFW
ZHOO DV WKH RUJDQL]DWLRQDO DQG WHFKQRORJLFDO FKDQJH DVVRFLDW

'LILWDO 7UDQVIRUPDWKRQGLULWBDOVWUDQVIRUPDWLRQ GULYHUV PRWLYD\
FKDQJHV LQ FXVWRPHU EHKDYLRU DQG FRPSHWLWSERYSH HWW XD ¥ DAHIXKIRG
WKDW IRXQGU\ EXVLQHVVHYVY VWDUWHG WR HPHUJH EHFDXVH RI WKH EDUU
PDQXIDFWXULQJFDSDELOLWLHVRILQWHIJUDWHG GHYLFHKRN QXNDXOWKHE U
LQDFKDQIJHLQ FXVWRPHU EHKDYLRUDV IDEOHVV IRXQGU\DOOLDQFHYV K|
RSHUDWLRQDO HIILFLHQF\ $W WKH VDPH WLPH WKLY OHG WR DQ LQFUHTEL
WR FRPSHWH ZLWK ERWK IRXQGULHV DQG IDEOHV VR DQXHN KW WU WIZWR R X\G
WKUHH GULYHUV RI GLJLWDO WUDQVIRUPDWLRQ ZHUH SXWWLQJWUDQVIR

'LIJLWDO 7TUDQVIRUPDSARIQN,PEQP®O\ WKH GLILWDO WUDQVIRUPDWLRQ D
IHFWHG YDOXH FUHDWLRQ 3RXWWANHAHFRMHAWBG DLPHG WR LPSURYH DXWR
VIQHUJLHY DQG HQDEOH EHWWHU SURFHVV VFDODELOLW\ E\ GHVLJQLQJ
VI\VWHP 7KLV UHGXFHG FRVWDQG FRPSOH[LW\ LPSURYLQJYDOXH FUHDW

2UJDQL]DWLRQD OKJIKDOMEHHFW RI WKH *&6 SURMHFW FDQ EH FKDUDFWHUL]I
WKUHH FDWHJRULHY UDWHRIRFFXUUHQFH DSSURDFK RIWKH FKDQJH D
8VLQJ WKHVH WKUHH FDWHJRULHV WR VWUXFW X H 8 HQ® IGAHUBHNDVINHD IQHEY_L
WKHVH IDFWRUV WR HQDEOHD ILQH JUDLQHG FKDUDFWHUL]DWLRQ RI RUJ

$VDUHVXOW WKHRUJDQL]DWLRQDO FKDQJHDV DVVRFLDWHG ZLWK WKH *
SODQQHG DQG FRUSRUTKMHJDMWH RI RFERBUHPEBRIXO/H ORFDO FKDQJH S
FHVVHV DUH JUDGXDOO\DGDSWHG WR D JOREDO VWDQGDUG WKURXJK D Q!



BLISVIXMGEP 4VSTSWMXMSRW

7TKHDSSURDFK RIWEKPD PRDPYEHW YROORZV D D WKUHH VWHS DSSURDFK RI X
]DWLRQ FKDQJLQJLW DQG UHIUHH]LQJ LW DJDLQFRDGROBD WHOHDR/KID/) LM W
SXUVXHG JOREDOO\DQG WLHG WR D WUDQVIRUPDWLRQ RI WKH EXVLQHVYV

THFKQRORJLFDO,ZPDGEKHWHFWXUHY WUDQVLWLRQ WKURXJK IRXU VWDJH\
VWDQGDUGL]HG WHFKQRORJ\ DUFKLWHFWXUH UDWLRQDOL]HG GDWD DUI

,Q WKHILUVW VWDJH LQGLYLGXDO DSSOLFDWLRQV DUHEXLOG IRU YV
WKH VHFRQG VWDJH WKH DUFKLWHFWXUH LV VWDQGDUGL]HG DQG LQ WK
SRVV ,QWKHODVW VWDJH WKH ,7DUFKLWHFWXUH FRQVLVWYV RI UHXV
DVWDQGDUGL]HG FRUH

7KXV WKH ,7 DUFKLWHFWXUH DVVRFLDWHG ZLWK WKH *&6 SURMHFW WUD(
WXUH WR D UDWLRQDOL]J]HG GDWD DUFKLWHFWXUH 3ULRU WR WKH WUDQ\
DUFKLWHFWXUHIRUPDNLQJFKDQJHVWRWKHSURGXFWLRQ VIVWHP ZKLF|
WXUH $WWKHHQGRIWKHWUDQVIRUPDWLRQ DOO FKDQJHV ZRXOG EH PD
ERWK WKH , 7 DUFKLWHFWXUH DV ZHOO DV WKH GDWD PXVW EH VWDQGDUG|
EHDUDWLRQDOL]HG GDWD DUFKLWHFWXUH

,PSRUWDQWO\ WKHLQWHUPHGLDWH VWDJH RI D VWDQGDUGL]HG WHFKQF
2ZWKHUZLVH WKHWUDQVIRUPDWLRQLVHLWKHUVORZHG GRZQFRQVLGHU|
EDFNWR WKHLQWHUPHGLDWH VWDJH WR GHYHORS WKHFRPSHWHQFLHV L

(MZIVKIRGIJVSQ 8VERWJISVQEXMSR 3FNIGXMZIW MR 1*'W
,QFDSLWDO LQWHQVLYH PXOWLQDWLRQDO FRUSRUDWLRQV ILYHIDFWRI
PDWLRQ SURMHFWV IURP WKHLU RULJLQDO REMHFWLYHV 7KHVHIDFWRUYV
GHFRXSOLQJ RUJDQL]DWLRQDO GLIJILWDO WUDQVIRUPDWLRQ UHDGLQHV\

TKIFEDSLWDO ROWKRVYHWYLFRQGXFWRUIRXQGU\EXVLQHVYV SRVHV D SK\VLFI
IRUPDWLRQ $V D UHVXOW RI WKH FDSLWDO LQWHQVLW\ WKH ORFDO FD
FDQQRWEHDGDSWHG WRJOREDO VWDQGDUGY ZLWKRXW LPSRVLQJ FRQV
WXUH GLIITHUV EHWZHHQ VXEVLGLDULHY JOREDO VROXWLRQV KDYH WR EF
OHDG WR D GLYHUJHQFHIURP WKHRULJLQDO WUDQVIRUPDWLRQ REMHFW

ORUHRYHU WKHWHQVLRGXBOHPEHGIRNWRPENWRKELDULHYV IXUWKHU OLPLW\
IRUPDWLRQHIIRUWY *OREDOWUDQVIRUPDWLRQHIITRUWY QHHG WR EHDGI
WR WKH FDSLWDO VWUXFWXUH GLITHUHQFHV LQ ORFDO HIWHUQDO HPEHC
RULJLQDO WUDQVIRUPDWLRQ REMHFWLYHV

,Q DGGLWLRQ WR GXDO HPEHGGHGQHVVY FROODERUDWLGBHARXG)@&VQLN KL
7HPSRUDO VWUDWHJILF RSHUDWLRQDO DQG FXOWXUDO PLVDOLJQPHQV
RUJDQL]DWLRQ IURP DOLJQLQJ JOREDOO\ 7KLV XQGHUPLQHV WKH HIIRL
REMHFWLYHV OHDGLQJWRDGLYHUJHQFH IURP WKH RULJLQDO WUDQVIR

2'75 GHWHUPLQHY WKH IHDVLELOLW\ RI GLJLWDO WUDQVIRUPDWLRQ REM
QDQFLDO RUJDQL]IDWLRQDO WHFKQRORJLFDO RUFRQWH[WXDO ,I WKH
GHVLUHG WUDQVIRUPDWLRQ REMHFWLYHV WKH\ZLOO EHGHOD\HG RU QR

7TKURXJK LQFRUUHFW 2'75 DVVHVVPHQW DQG LQHIIHFWAY Bl (BVLIRWWDWWRIQ
EDUUYBBY GRZQ RUGLYHUW GLJLWDO WUDQVIRUPDWLRQ HITRUWYV 7KXV
WKHRULJLQDO WUDQVIRUPDWLRQ REMHFWLYHYV

%GLMIZMRK 8VERWJSVQEXMSR 3FNIGXMZIW MR 1*'W
7KH KIFIXSLWDO ROWHKEWIHWWPLFRQGXFWRU LQGXVWU\FDQ EHDGGUHVVHG E
PDWLRQ HITRUWV RQ QRQ SK\VLFDO DVSHFWV )RU H[DPSOH WKLV LQFOX
VWDQGDUGL]DWLRQ DQG WKH XVDJH RI GLJLWDO SODWIRUPV IRUWUDQVS

TKIEXDO HPEHGC®RHBREHWNVGLDULHY FDQ EHDGGUHVVHG E\EXLOGLQJLQWH
UHVXOW NQRZOHGJH WUDQVIHU ZLOO EHIDFLOLWDWHG DOORZLQJ WKH G
DIJHGLIITIHUHQFHVDQG VIQHUJLHVEHWZHHQ VXEVLGLDULHY ,QWHUQDO Ut
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7HUP 6\QRQ\PV DQG 5SHODWHG 7THUPV

FURVV FXOWXUD@QWHUFXOWXUDO PXOWLFXOWXUDO WUDQVFXOWXUD
QDWLRQDO FXOWXUDO GLYHUVLW\ PXOWLQDWLRQDO

GLIJLWDO WUDQWRUPDMWIIRDWLRQ GLIJLWDO LQQRYDWLRQ GLJLWDO FK
WLRQ GLIJLWDO HYROXWLRQ GLJLWDO VKLIW| GLJLWDO

VHPLFRQGXFWRUE LRUGRAVAHFAWURQLFV LQGXVWU\ FKLSLQGXVWU\ LQWHJ
FRQGXFWRU PDQXIDFWXULQJ VHPLFRQGXFWRU VHFWR!
RJ\ VHPLFRQGXFWRU PDUNHW VHPLFRQGXFWRU FDSL)\
WHQVLW)\ IL[HG FRVW FDSLWDO H[SHQGLWXUH KLJKLQ

7TDEOH 6\QRQ\PVDQG UHODWHG WHUPV IRUPDLQ WHUPV RI WKLV VWXG\

UHODWLRQDO VWUXFWXUHV WRROV SUDFWLFHV VRFLDOL]DWLRQ DQGE
FROQOWULEXWHWRDQG EHQHILWIURP JOREDO WUDQVIRUPDWLRQ HITRUWYV

%\ DGRSWLQJ WKH SUDFWLFH FUHDWLRQ DSSURDF KB GRXERDIQUELH)J LQW
UHGXFHG ,Q WXUQ FROODERUDWLRQ EHWZHHQ DFWRUV RI WKH 01& QHW:
JXLGDQFHDQG GLJLWDO SODWIRUPV $V D UHVXOW DOLJQPHQW LV DFKLF

%\DGRSWLQJDQ LWHUDWLYH GLDORJL]DWLRQ VWUDWHJ\ SUDFWLFH GHC
EHFRPELQHG 7EX% ERGWKDQVIRUPDWRLRIY ERQVILGHNYHG GXULQJ WKH GLJL
PDWLRQ SURFHVVY 7KH GLDORJL]LDWLRQ DSSURDFK HQVXUHYV DOLJQPHQ
TXDUWHU E\ PHHWLQJ WRS GRZQ VWUDWHJILF LQLWLDWLYHYVY ZLWK ERWMW
PRUHUREXVWE\OHWWLQJQRQ PDQDJHPHQW HPSOR\HHV FRQWULEXWH W

SBURMHFW JRRBHQDQ@YERQDOL]HY FROQWLQXRXYV GLIJILWDO WUDQVIRUPDWLR
RIILFH 302 PDQDJH WKH SRUWIROLRRIGLIJLWDO WUDQVIRUPDWLRQ SURN
DOLJQPHQW RI GLJLWDO WUDQVIRUPDWLRQ HITRUWYV ZLWK WKH EXVLQHV\
PDQDJLQJVSRQVRUVKLS DQG PDLQWDLQLQJ SURMHFW TXDOLW\ 7KLV ZD
DOVR EHDGDSWHG WR FRQWH[WXDO IDFWRUV VXFKDVDQHFRQRPLF GRZC(

/IDVWO\ RUJDQL]DWLRQDO FKDQJH PDQDJHPHQW 2&0 DQG VWDNHKROGF
UHVLVWDQFH WRZDUGYVY WKH WUDQVIRUPDWLRQ HITRUWYV 7KLV LQFOXGH
DQHQJDJLQJ YLVLRQ HDUO\DQG DFWLYH SDUWLFLSDWLRQ RI VWDNHKRC
6WDNHKROGHU HQJDJHPHQW VKRXOG DLP WR IDFLOLWDWH XQGHUVWDQG
DQGUHVROYHFRQIOLFWY EHWZHHQ VXEVLGLDULHYV

-HIRXMhGEXMSR SJ/RS[PIHKI +ET

7TKHVWXG\DLPVWRILQG RXWKRZFURVYV FXOWXUDO GLJLWDO WUDQVIRU
VKRXOG EH FRQGXFWHG ,Q RUGHU WR GHWHUPLQH WKH H[WHQW RI VFLH
WKH 6FRSXVY GDWD EDVH ZDV UHYLHZHG VIVWHPDWLFDOO\ XVLQJ WKH IRC

6\QRQ\PYDQG UHODWHG WHUPVY ZHUH FROOHFWHG IRU3FURVV FXOW X
LQWHQVLW\" WR EXLOG D EURDG VHDUFK TXHDEOKH WHUPV DUH VXPPL

7TKHVHWY RI WHUPVY ZHUH FRPELQHG LQWR D VLQJOH TXHU\ ZKLFK ZDV
EDVH 7KHTXHU\DQG WKH QXPEHU RI VHDUFKOE®OWXOWY DUH VXPPDUL]

7TKHUHVXOWY ZHUH VFUHHQHG EDVHG RQ WKHLUDEVWUDFWYVY UHVXOYV
FRQVLGHUHG UHOHYDQW IRU WKLV VWXG\ 7IXBEHOH SDSHUV DUH VXPPDL

I1RQHRIWKHSDSHUVIRXQGIRFXVHGRQFURVV FXOWXUDODVSHFWV RIGL
LQGXVWULHYVY 7KLV LVDQ RYHUVLIJKW EHFDXVH GLJLWDO WUDQVIRUPDW
FDSLWDO LOWHQVLYHLQGXVWULHV LQKLJK ZDJH RUY 8l BRY¥O-HH WEIHW\DFSK N\
LQWHQVLYHLQGXVWULHY FUHDWHG URXJKO\D WKLUG RIYDOXHDGGHG LC
KLIKO\GHSHQGHQW RQ FURVV FXOWXUDO FROODERUDWLRQ UHVHDUFKR
LQGXVWULHV LV KLIJIKOVUHOHYDQW IRUWKH IXWXUH GHYHORSPHQW RI WK
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6HDUFK 7HUP

5HV X(

7,7/( $%6 .(<"PLFURHOHFWURQLFVLQGXVWU\" 25 "FKLS

GXVWU\ 25" VHPLFRQGXFWRUWHFKQRORJ

PDQXIDFWXULQJ 25" VHPLFRQGXFWRUVHFWRU ™ 25 "VHH
WRU 25 "FDSLWDO LQWHQVLYH 25 "FDSLWDO LQWHQVL
25 "KLIJKLQYHSWPH@MWLWDO FKDQJH 25 "WHFKQRORJLF

LWDO WUDQVIRUPDWLRQ ™ 25 "GLJLWDOL]D

"GLILWDO WUDQVLWLR®1'25 FHIURS/ANEAKD\W X
WLFXOWXUDO™ 25 "LQWHUQDWLRQDO ™ 25 "PXOWLQDWLH
25 "FURVV QDWLRQDO ™ 25 "WUDQV FXOWXUDO" 25 "WUD

LQGXV
QGXFW
LFRQG
W\" 25
DO WU
JLWDO
VV FXO
QDO 2
OVFXO

\" 25 "VHPLFR

WLRQ™ 25 "G
UDO" 25 "FUR

DWV

WU\ 25 LG
RULQGXV\
XFWRUPD
IL[HG FRV
DQVIRUPD
LQQRYDW
WXUDO’ 25
5 FXOWXL

WXUDO"™ 25

7TDEOH 6HDUFK WHUP WR DVVHVV NQRZOHGJH JDS DQG UHWXUQHG UHVXOW

7LWOH

SHIHUHQFH

%HQHILWYV RI 'LIJLWDOL]DWLRQ IRU %XVLQ
ODQXIDFWXULQJ

HWFEQREBWYHHMLQD@HPLFRQG >

&RUSRUDWH (GXFDWLRQ IRU 'LIJLWDO 7UI
GXFWRU ,QGXVWU\ 3URDFWLYH &RQVLGH
3KDVH

DQWIMRUPDWLRQ LQ

UDWLRQ LQ (DUO\ ¥

WKH 6HPLF
PSOHPHQW

'LILWDO WUDQVIRUPDWLRQ +RZLQGXVWU
WKHDQDORJEHFRPHV PRUHDQG PRUH GL|

)\ BIQGOARNFV HKAN D U]
ILWDO

ORPLRIGHHUO L

7THFKQRORJ\ FDSLWDO VXEVWLWXWLRQ D
IRUFH GLVFUXSWLRQLQ WKH VWFHQWXU

Q GD@WIHRU G\QDPLF
\Il

JOREDO

7TDEOH5HOHYDQW SDSHUV RXW RI WKH UHVBEDWMY RI WKH VHDUFK WHUP LQ



1IXLSHSPSK]

7KLV FKDSWHU RXWOLQHV WKH UHVHDUFK GHVLJQ DQG PHWKRGY HPSOR
TXHVWLRQ )LUVW WKH UDWLRQDOH EHKLQ® MAWALRIQR K HQ D/ISH RVIKRKH HY
PDMRU PHWKRGV RI WKLV VWXG\ VHHVW URQ, B QW BGDVOLH WIXKIHOWKUHH PHW
VWXG\TV UHVHDUFK GHVLJQ LV SUHVHQWHG LQ WKH WKLUG VHFWLRQ DC
DQDO\VLY SURFHGXUHVY DQG GBRWILFQSDQW VHOHFWLRQ

6EXMSREPI
7R DGGUHVVY WKH PDLQ UHVHDUFK TXHVWLRQ D TXDOLWDWLYH UHVHDUF
UHVHDUFK LV DSSOLFDEOH WR UHVHDUFK ZKLFK DGGUHVVHV H[SORUDWK
LQ FRPSOH[ VRFLDO VHWWLQJV 6HRNBHDIQUVWRXIZRHXE TXHVWLRQV RI Wl
H[SORUDWRU\ ZKLOH WKH WKLUG VXE TXHVWLRQ DQG WKH PDLQ UHVHD
TXDOLWDWLYH UHVHDUFKDSSURDFK LVILWWRDQVZHU WKHUHVHDUFK T

ORUH VSHFLILFDOO\ WKHVWXG\DGRSWV WKHGHVLIJQRIDVLQJOH FDVHYV
LWIDFLOLWDWHY VWXG\LQJD FRQWHPSRUDU\ SKHQRPHQRQLQ LWV UHDO
HYLGHQFH <LQ@KLV LY SDUWLFXODUO\KHOSIXO IRUDGGUHVVLQJD NQRZ
VWXG\UHVHDUFK LY FRPPRQO\ XVHG E\ VWXGLHV RQ GLILWKFEWUDQVIRU
+HVV ODFKDGRHWDI®RJHOVDQJHW ROLFKLQFUHDVHYV FRPSDUDELOLW\ 2
I[IURP WKHVH VWXGLHY &DVH VWXG\UHVHDUFVFKEVHAWIFRIQEHG LQ PRUH GH

7KHFDVHVWXG\DSSURDFKLVVXSSOHPHQWHG ZLWK 6RIW 6\VWHPV OHWKR

WLV DVWUXFWXUHG DSSURDFK IRUDVVHVVLQJD FRPSOH[ VRFLDO
WR JDLQ DFWLRQDEOH LQVLJKW 7KH PHWKRG DVVXPHV WKDW WKHUH LV
DQG LWV VROXWLRQ 5DWKHU LW HQFRXUDJHV HOLFLWDWLRQ RI VWDNH
VKDUHG XQGHUVWDQGLQJ RI WKH VLWXDWLRQ $V VXFK LWLV LGHDOO\\
IRUP WKH 1RUWK $PHULFDQ DQG (XURSHDQ SHUVSHFWLYH DQG GHYHORSH|
LV LQWURGXFHG LQ/REVHFMVRILO LQ

/IDVWO\ WKH VWXG\ DSSOLHV WKH %D\HVLDQ %HVW :RUVW OHWKRG %:0
WULEXWHG PRVW WR GLYHUJLQJ IURP WKH RULJLQDO WUDQVIRUPDWLRQ
FRQFLVH DSSURDFK WR GLVFUHWH PXOWL FULWHULD JURXS GHFLVLRQ P/
EHVWDOWHUQDWLYHEDVHG RQD VHW RI FULWH,QLWKH PR & D/MHPW&RU WsKH D/t
WKH GLYHUJHQFH IDFWRUV DUH WKH FULWHULD WKH EHVW DOWHUQDWL"
WKH SDUWLFLSDQWYV 7KXV WKH %D\HVLDQ %:0LV HVVHQWLDO LQ FRQQH
VHFWLRQV RI WKLV VWXG\ 7KH PHWKRG LWWHKEVIHWVBHRROULEHG LQ PRUH G

(IXEMPIH (IWGVMTXMSR SJ1IXLSHW

,QWKHIROORZLQJVHFWLRQV WKHWKUHHPDLQPHWKRGV RIWKLV VWXG\
VHFWLRQJLYHVDQRYHUYLHZRIFDVHVWXG\UHVHDUFK ZKLFKLV WKH FH
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WKH VHFRQG VHFWLRQ GHVFULEHV VRIW VI\VWHPVY PHWKRGRORJ\ 660 Z
SURMHFW IURP GLIITHUHQW SHUVSHFWLYHYV /DVWO\ WKH WKLUG VHFWLF
OHWKRG %:0 ,WLVDPXOWL FULWHULD JURXS GHFLVLRQ PDNLQJPHWKR
OHGWRDGLYHUJHQFH IURP WKH RULJLQDO WUDQVIRUPDWLRQ REMHFWL)

'EWI 7XYH] 6IWIEVGL

JROORZLQJ <LR FDVH VWXG\ LV GLVWLQJXLVKHG E\ LWV VFRSHDQG IHDW
WLJDWH 3D FRQWHPSRUDU\ SKHQRPHQRQ >«@ ZLWKLDKILIY UWNQ HIRW OGH
DUH EXLOGLQJ RQ WKH SULRU GHYHORSPHQW RI WKHRU\ UHO\LQJ RQ PX
PRUH YDULDEOHV WKDQ REVHUYDWLRQV $VLQJOH FDVH VWXG\IRFXVHYV |
UDWLRQDOH ZKLFK LV XVXDOO\DFKLHYHG E\KDYLQJD FULWLFDO XQXV>
FDVH <LQ $ KROLVWLF FDVHVWXG\KDV RQH VLQJOH XQLW RI DQDO\VLV
HPEHGGHG XQLWV RIDQDO\VLV <LQ

7KLV FDVHVWXG\FDQ EH FKDUDFWHUL]JHG DVIROORZV 7KHFDVHRIWKLYV
PHQWDWLRQ RI WKH JOREDO FKDQJH VA\VWHP *&6 7KHFDVH VWXG\V XQl
PDWLRQ SURMHFW ZKLFK ZDV FRQGXFWHG WR GHYHORSDQGLPSOHPHQW \
LVWKHFRPSDQ\ ZKHUH WKH WUDQVIRUPDWLRQ WRRN SODFH D PXOWLQD
LQGXVWU\ 7TKHGHYHORSPHQW RI WKH *&6 UHSUHVHQWV D UHYHODWRU\ F|
FURVV FXOWXUDO GLJLWDO WUDQVIRUPDWLRQYBBWMREWY LQ WKH VHPLF

&ULWHULD IRU &DVH 6 WXG\ 5HVHOHUFXOUDOXRWLRRQVH VWXG\ FDQ EH MXG.
WKHIROORZLQJIRXU FULWHULD FRQVWUXFW YDOLGLW\ LQWHUQDO YDO
,Q WKH FRQWH[W RI| FRYWWWOERMIW DK ICGHYWHG E\ XVLQJ PXOWLSOH VRXUFH
HVWDEOLVKLQJD FKDLQRIHYLGHQFH DQGKDYLQJHVVHQWLDO SDUWLFL

,QWHUQDTB¥Q EHGRLMKLHYHG WKURXJK H[SODQDWLRQ EXLOGLQJ ZKLFK Dl
RI WKH FDVH E\ HYWDEOLVKLQJ D VHW RKED SWRFEBDVQNV LWQUDWLYH VWI
LQLWLDO WKHRUHWLFDO SURSRVLWLRQ ZKLFK H[SODLQV WKHFEDVH WKH
LQLWLDO SURSRVLWLRQ DQG WKH SURSRVLWLRQ LV DG Q SWKHIGF DAVW-DRJIVDL Q .
VLQJOH FDVH VWXG\ WKLV DSSURDFK LV OLPLWHG DV LWHUDWLRQV DUH

,Q VLQJOH FDVH VWXGLH VH MXH B @D/OPIXQRCH @MW KLHYHG WKURXJK WKH XVH
<LQ %\ EXLOGLQJ D WKHRUHWLFDO IUDPHZRUN SULRU WR WKH VWDU\V
ZLWK WKH FDVH VWXG\fV UHVXOWYV WKHH[WHUQDO YDOLGLW\FDQ EH GH\

/I DVWUIHO LDBELDAKNAHYHG WKURXJK WKH XVH RID FDVHVWXG\GDWD EDVH DC

7KH FDVH VWXG\ SURWRFRO LV D GRFXPHQW ZKLFK JLYHV DQ RYHUY
WKHGDWD FROOHFWLRQ SURFHGXUHYV VSHFLILHVWKHGDWD FROOHFWLR
FDVH VWXG\UHSRUWKEVYQYWXG\TV FDVH VWXG\ SURBYRHFROGLABQ EH IRXQG L

'‘DWD $QDO\QUHQHUDO FDVH VWXGLHV FDQ PDNH XVH RI VL[ VRXUFHV RI
DUFKLYDO UHFRUGYV LQWHUYLHZV GLUHFW REVHUYDWLRQ SDUWLFLSD
JRUWKLV VWXG\ RQO\WKHILUVW WKUHH VRXUFHV RIHYLGHQFH ZHU

'RFXPHQWDMWHR® WR TXDOLWDWLYH GDWD OLNHH PDLOV PHHWLQJPLQX
SRUWV WV PDLQ XVHLV WR YHULI\RULQIRUPDWLRQ IURP RWKHU VRXUFF

,Q FRQVWWIFKWY D OWWAED®W\ UHSUHVHQW TXDQWLWDWLYH GDWD OLNH V\
DGYDQWDJH LV WKH DELOLW\WR SHUIRUP TXDQWLWDWLYH GDWD DQDO\V|
<LQ %RWK GRFXPHQWDWLRQ DQG DUFKLYDO GDWD DUH VXEMHFW WR
ELDV <LQ

IDVW@QWHUSUHYMQW D VRXUFH RIULFK TXDOLWDWLYH GDWD 7KHLU PDLQ
WULEXWHWR GHHSHQLQJ XQGHUVWDQGLQJRIWKHFDVH +RZHYHU WKH\
ELDVY DQG FDQ OHDG WR UHIOH[LYLW\ ZKHUH WKHLQWHUYLHZHH JLYHV W
UHVHDUFKHU ZDQWYV <LQ
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BULQFLSOHV RI &DVH 6WXG\'IDWD SRODWOAMYWDQ EH XVHG HITHFWLYHO\ E\ C
IROORZLQJ WKUHH SULQAUBOM W KHIXOWIHSRIH VRXUFBWYRREYLMEUHIIFPI XOLC
WLRQ ZKLFK LV WKHGHGXFWLRQ RIQHZILQGLQJV IURP VHSDUDWH GDWD
DOORZV UHVHDUFKHUVY WR YDOLGDWH RQH VRXUFH E\DQRWKHU

ODLQWDLFEDH YW X G\ GNDHMHBEDH/HLGHQWLDUN GDWD DQG WKH UHKIRUW VHS|
DOORZV FULWLFDO UHDGHUV WR LQVSHFW WKH FDVH VWXG\GDWDEDVH W

<LQ

%\ PDLQWDE®DQQ Rl HY MGKHQFBIVH VWXG\TV UHOLDELOLW VKW IFEKPWIHDVH G
FRQQHFWV WKH FDVH VWXG\ SURWRFRO ZLWK WKH VWXG\ UHSRUW DOOR?Z
ILQGLQJV <LQ

7SIX7IWXIQW 1IXLSHSPSK]
6RIW 6\VWHPV OHWKRGRORJ\ 660 HQDEOHVY UHVHDUFKHUV WR DVVHVV D
IURP GLITHUHQW VWDNHKROGHU SHUVSHFWLYHV 7KH PHWKRG DVVXPHV
WKHFRQWH[W RIWKH SUREOHPDWLFDO VLWXDWLRQ DFFRUGL®Y WR WKHL
GHYHORSLQJ WKHVH SXUSRVHIXO DFWLRQV DV D PRGHO 660LV DEOH WR
SHUVSHFWLYHVY DQG EULQJ IRUWK DFWLRQDEOH L@XXVKWY¥0 HKIHMWNDLDIIG
PHWKRGRORJ\WR UHFRQVWUXFW WKH *&6 WUDQVIRUPDWLRQ SURMHFW D

7KH 660 DSSURDFK GHYHORSV DFWLRQDEOH LQVLIJKWY WKURXJK DQ LWHU
SRXOWHU ZKLFK LV IRXQGHGQKHILUVW VWHSLVWRILQGRXWDERXW WKH S|
7TKHQ EDVHGRQWKHZRUOGYLHZVRIWKHDFWRUVLQYROYHG SXUSRVHIX
SXUSRVHIXO DFWLYLW\ PRGHOV IRUP WKH EDVLV IRUD VWUXFWXUHG GL
(YHQWXDOO\ WKLVOHDGV WRVXJIJHVWLRQV ZKLFKDFFRPPRGDWH WKH GL
WRLPSURYHRQ WKHSUREOHPDWLFDO VLWXDWLRQ

JLIXUH 660 OHDUQLQJ F\FOH 7DNHQ IURP &KHFNODQG 3RXOWHU

JLQGLQJ 2XW $ERXW WKH 3UREOHRBWHRBIUHERW Y ZWILNRWR ILQG RXW DERXW
DWLFDO VLWXDWLRQ &KHFNBIDAKE FRRWZRWOHIH UHOHYDQW IRU WKLV VWXG
SROLWLFDO VHWWLQJ

TKHXOWXUDRIWAKMANIWREOHPDWLFDO VLWXDWLRQ FRQVLVWY RI UROHV (
3RXOWHU 5ROHV UHIOHFW ERWK IRUPDO DQG LQIRUPDO VRFLDO SRVLWI
EHKDYLRUV DUH H[SHFWHG RI D UROH &KRRENGDYEOBRNDOOWHY DUH XVHG
WKH EHKDYLRU RI SHRSOH LQ WKHLU IRUPDO RU LQIRUBDOHERBRAW KKHF|

7KHFRQWHQWYV RI WKH FDVH VWXG\ GDWDEDVH FDQQRW EH VKDUHG DV WKH VWXG\ LV VXE
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FXOWXUDO VHWWLQJ WKHUHVHDUFKHUFDQ GHWHUPLQH ZKDW LPSURYHI
SRXOWHU

TKEIBROLWLFDDLWWWWRL@HWHUPLQH WKH SRZHU VWUXFWXUH RI WKH SURE(
BRXOWHU 7KLV VWUXFWXUH LV UHFRQVWUXFWHG E\LGHQWLI\LQJ FRPP!
EXWLRQ DPRQJ VWDNHKROGHUV &KHABSDOBN® H [PRPSOWINWIRI FRPPRGLWLHYV
DUHPHPEHUVKLSLQ FRPPLWWHHY GLUHFWDFFHVV WRGHFLVLRQ PDNHU
IOHFWLQJ RQ WKH SRZHU VWUXFWXUH RI WKH SUREOHPDWLFDO VLWXDWI
DUH SROLWLFDOO\IHDVLEOH &KHFNODQG 3RXOWHU

'"HYHORSLQJ3XUSRVHIXO $BWMUWKRSGHREOHPDWLFDO VLWXDWLRQLVD
LVWRGHYHORS SXUSRVHIXODFWLYLW\PRGHOV 7KHVHPRGHOV UHSUHV}
FRQWH[W RI WKH SUREOHPDWLFDO VLWXDWIDRF®& RKGEHFOFCRQEG LBRXQRWHB V|
DFWLYLWLHYVY D ZD\WR PRQLWRU WKHVHDFWLYLWLHY DVHWRISHUIRUP|
RYHU WKH DFWLYLWLHYV &KHFNHMHQUXUBRXOWNMBKHPDWLF UHSUHVHQWDW
DFWLYLW\PRGHO

JLIXUH 6FKHPDWLF GHSLFWLRQ RI 660 SXUSRVHIXO DFWLYLW\PRGHO 7DNHQ IURP &K

3XUSRVHIXO DFWLYLW\ PRGHOV DUH GHYHORSHG LQ D ILYH KDWS SURFH)
GRQRDQBK\ &KHFNODQG 3RXOWHNHG RQ WKH DQVZHUV WR WKHVH TXHV
SRVHIXO DFWLYLW\ PRGHO LV GHILQHG WKURMBRW &HQ&EQHWAWRD\WYBP HQW
3RXOWHU 7KLV URRW GHILQLWLRQ LV IXUWKHU HQULFKH@WKPRXJIJK WKH F
PQHPRQLF &KHFNODQG IRKOWHBHQWHU DUH WKH WIUDQE MR RRWLEG S U
YLMZ ZKLFK ZLOO DIIHEWRXRW RP BAEW KY.IOMLIEHVL QJ FRQVWUDLQHG E\ WKH F
E DQG WKH RZRIHWKH SURFHVV ZKR FDQ VWRS RU FKDQJH LW, QQWKANODQC
FRQWH[W RI &$7:2( LW LV EHQH I IPFHID\OXW R \DRVRHWKRIQMDRQLFHD F\ HIILFLHQF
DQG HIITHFWLYHQHVV &KHFNO DRI RBRXOKHHRIRGHO LV EXLOW LW LV EHQF
ZKHWKHU SXUSRVHIXO DFWLYLW\ PRGHO FXWV DFURVV RUJDQL]DWLRQDC
WRSLFV VXFK UHVRXUFH DOORFDWLRQ RU UHRUJD QKB \WLRIO & MHHSNIOW @
VWUXFWXUH WKH SXUSRVHIXO DFWLYLWY)NIPUBDUO\ WR WKH VFKHPD VKR

'"HILQLQJ $FWLRQV WR)FPHBWKHHS XUSRVHIXO DFWLYLWA\PRGHOV KDYH EHHC
VWHS LV WR GLVFXVV WKH SUREOHPDWLFDO VLWXDWLRQ LQ B YWUXFWXI
LQIHHGEDFN VHVVLRQV ZLWK VWDNHKROGHUYVY 7KH REMHFWLYH RI WKH
UHDO VLWXDWLRQ > @ ZKLFKGLIITHUHQW SHRSOH ZLWK GLIITHUHQW ZRUC
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$VSHFW SDWLRQDOH

SHODWLRQ WR VLWXDMVR@IRUPDWLRQ LV QHHGHG WR GHWHUPLQH KRZ
ODWHG WR WKH SUREOHPDWLFDO VLWXDWLRQ 7KLV
IROORZLQJ D FDXVH RI WKHLQWHUYHQWLRQ ZKLF|
VLWXDWLRQ E UHVSRQVLEOHIRUWKHLQWHUYHQW
WKHLQWHUYHQWLRQ &KHFNODQG 3RXOWHU

+LVWRU\RIVLWXDWIRLY LQIRUPDWLRQ LV QHHGHG WR XQGHUVWDQG ZK
VXOWHG LQ WKH SUREOHPDWLFDO VLWXDWLRQ 7KL\
FRQWH[W RI SUREOHPDWLFDO VLWXDWLRQ

&EXOWXUDO VHWWLQ®¥\ FROOHFWLQJ GDWD RQWKLVDVSHFW WKHUROHV
SUREOHPDWLFDO VLWXDWLRQ FDQ EHHVWDEOLVKHC

SROLWLFDO VHWW|L @KLY DVSHFW LV HVVHQWLDO WR XQGHUVWDQGLQJ W
WXUH RI WKH SUREOHPDWLFDO VLWXDWLRQ L H Wl
DQG WKHLU GLVWULEXWLRQ
3XUSRVHIXO DFWLYZWLWVWRGBBOBNW LV DLPHG DW FRPSRVLQJ WKH SXUSRV|
7KH GDWD FROOHFWHG DUH QHHGHG WR HVWDEOLVK
YLGXDOV RUJURXSVLQYROYHG LQ WKH SUREOHPDWI

7DEOH 2YHUYLHZ RILQIRUPDWLRQ QHHGHG IRU 660 DSSOLFDWLRQ

WLV LPSRUWDQW WR QRWH WKDW WKLV VKDUHG DFFRXQW RI WKH S
DFRQVHQVXVY UDWKHU LWLVDQDFFRPPRGDWLRQ RI WKHGLIITHUHQW ZR

%DVHG RQ WKH VKDUHG VWRU\ LPSURYHPHQWY WR WKH SUREOHPDWLFEC
DFFRXQW UHIOHFWV WKH FRPSOH[LW\ RI WKH SUREOHPDWLFDO VLWXDW
SUREOHPDWLFDO VLWXDWLRQ FRQWULEXWH ERWK  FRQVWUXFWLYHO\ DQ(

,QIRUPDWLRQ 1HHGHG IRU $58D\IRQUJIVEE® DSSOLFDWLRQ RI 660 WR DQ\ SUR
WLRQ DUH FHQWHUHG DURXQG ILYH GLITHUHQW DAKSHFWSH RW ¥ PNGIDWQX® P B
UL]HGODEOH 7KH\ JXLGHG WKH GHYHORSPHQW RI WKH TXHVWLRQQDLUH IRU
$SSHQGL[ %

&E]JIWMER &IWX ;SVWX 1I1XLSH
7KLV VHFWLRQ H[SODLQV WKH UDWLRQDOH IRUVHOHFWLQJ WKH %D\HVLD
UDQN GLYHUJHQFH IDFWRUV W EHJLQV EA\PRWLYDWLQJ WKH XVH RI PXO
VWUXFWXUH WKH UDQNLQJ SURFHVV W WKHQ LQWURGXFHV WKH %HVW
LV PRUH VXLWDEOH WKDQ RWKHU 0&'0 DSSURDFKHYV LQ WKH FRQWH[W RI
%D\HVLDQ %:0 DQH[WHQVLRQ RIWKHRULJLQDO PHWKRG GHVLJQHG WR V

OXOWL &ULWHULD '"HFZEKHROQKODBILMXE TXHVWLRQ RI WKLV VWXG\ VHHNV W
FROWULEXWHG PRVW WR WKH GLYHUJHQFH IURP WUDQVIRUPDWLRQ REMF
SURDFKWRDGGUHVV WKHVH WASHV RI SUREOHPVY WKURXJK WKHIROORZLC

C=C=fc;u6g EHD VHW RI GHFLVLRQ PPNEHQD PORWUKY) ), D D Q@&HM H
UHSUHVHQWY WKH SHUIRWPRIOWHK BHY 6 WHW, /IRWILMWW HUL R Q

TKREMHRWWWH GHFLVLRQ PDNHU LVWR LGHQWLI\WKH EHVW DARWHU QD W L
FRPSDUHDOWHUQDWLYHV 0&'0 SWRW & HHDWV R \D\OAW €EBOVINGIRCHD V

X
Vi= owipg;
j=1

ZKHUH WKHVWZ BHMMUPLQHV WKH LP SR¢ WDKHVHHRZ HFLLIIKWH/URR\QW VD W LV I\ W
WLRQV
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X
wj O and w; =1; j2fl:::;no

7KLY SUREOHP GHILQLWLRQ LV ZHOO VXLWHG WR DGGUHVV WKH WKLUG V
AUHSUHVHQW SRWHQWLDO VWUDWHILHV IRUGLIJLWDO WUDQVIRUPDWLRQ
01&vV 7KHFOEFWRHUHNMSRQGWR WKHIDFWRUV WKDWOHDGWRGLYHUJHQF!
7KH ZHLOWW V,w,g LQGLFDWH WKH UHODWLYH LQIOXHQFH RI HDFK IDFWRU
ODUJHU ZHLJKWV LPSO\JUHDWHU LPSRUWDQFH

6HYHUDO 0&'0 PHWKRGV H[LVW WR GHWHUPLQH WKHVH ZHLJKWV 7KLV V\
LQWURGXFHGE\ 0 ORKDPPDGIZKEHFKOHIWHQGY WKHRULJLQDO %:0GHYHOR

KLOHWKHRULJLQDO %:0ZDVGHVLIQHGIRULQGLYLGXDO GHFLVLRQ
WKH PHWKRG IRUJURXS GHFLVLRQ PDNLQJ %HIRUH LQWURGXFLQJ WKH ¢
EHH[SODLQHG ILUVW

%HVW :RUVW 0&ARWWSDGAUHG WR RWKHU PXOWL FULWHULD GHFLVLRQ PDNLQ.
RITHUV VHYHUDODGYDQWDJHVY WKDW PDNHLW SDUWLFXODUO\VXLWDEOH
EVPLQLPL]JLQIWKHQXPEHURISDLUZLVH FRPSDULVRQV UHTXLUHG WR GHYV
FRPSDUHG WR PHWKRGYVY OLNH WKH $QDO\WLFDO +LHOBDER®G3 WKFHH¥ M $+3
LQFOXGHVY D FRQVLVWHQF\ UDWLR WKDW DOORZV UHVHDUFKHUV WR DVV|
SUHIHUHQFHY GHVSLWH WKH UHGXFHG QXPEHU RI SODDVIMOH WRPASD:OLVR
LPSURYHV FRQVLVWHQF\LQHYDOXDWLRQVE\DVNLQJGHFLVLRQ PDNHUYV
FULWHULD XSIURQW ZKLFKVHWVDFOHDUUDQJHIRUVXEVBTXHKQW FRPSD!
DSSURDFK DOVR KHOSV PLWLJDWH DQFKRULQJ ELDV 2 WKH WHQGHQF\ WR
6KHULI HW DO E\ DQFKRULQJ WKH HYDOXDWLRQ WR WKH PRVW UHOHYDQV
VWDUWLQJ SRLQW\5 HBDIWMDIHHW DO

7KH %:0 VLPSOLILHV ILQGQENWGBHQ@WLIWWY WKH EHVW DQG ZRUVW FULWE
SDLUZLVH FRPSDULVRQ EHWZHHQ WKHVH WZR FUL ViH 8 HDWXGHGUW B 1D \R WYKHH
SUHIHUHQFH RI RYHWRHUG "GKUHHHRQWKHUH DUH WZR WASHV RI FRPSDULVRQV

'HILQLWLRRPSDUVRYFDOOHEHDHQFH FRIPIDQUE RRO@Y WKH EHVW FULWHU I
DQGgRIW WKH ZRUVW FULWHULRQ

'"HILQLWLRRP SDU4VRQFDOOHBRIGDU\ FREEDQGVRIO\ L1 QH IWERIW FULWH
FULWdi DIURMQVKH EHVW RU WKH ZRUVW FULWHULRQ

WLV SRVVLEOH WR G HWHEAR@M\ $6 0 NRUPLIQM RHIHUHQFH FRPSDULVRQV X
WR H[SUHVVLRQV

agi dj = ap;j

aj w = Aw
ZKHUH WKHBLQ QWRHHVIHUHQFH WKH EHVWDQG ZRUVW FULWHULRQ UHVSHFV

%DVHGE RXQDWLRMQGTXDWLR@WKH EHVW ZRUVW PHWKRG GHWHURLQHV WKH
XVLQIJ WKHIROORZLQJILYH VWHSYV

6WHS'HWHUPLQH D VHW RI GCHFEY.LRQ FULWHULD

6WHS'HWHUPLQH WKH E&f YW & WKWHHARWRWGYW FULWHULRQ
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6WHS '"HWHUPLQH WKH SUHIHUHQFHGER RWKH EGYVR WHHWHWIRMHULD XVLQJ

$VVLIQLQJID KLIKHU QXPEHU UH | OagjF RVVWKKLRRKWW & B & REIWARFPWI FUHE HU L R (
WR WKH FdJlf WiHU L RQ

6WHS HWHUPLQH WKH SUHIHUHQFH RI DOO RWKHU FULWHULD RYHU WKH

$VVLIQLQJI D KLIKHU QXPEHU UHIO EWw VRV I/ KH JRKWELYVSHILE IR REAY WKH
OHDVW LPSRUWDPQW FULWHULRQ

BWHS)LQG WKH RSWL@P O:AHL EKWROYLQJ WKH IROORZLQJ RSWLPL]DWLRQ
JLQG

= min
VXFK WKDW
Wg
—  agj ; 8J;
W, Bj J
Wi
— q )81
Wy W J
xo
Wj=1,
j=1
DQG
wi 18

&RQVLVWHQF\ (YRQXBEWLRQ) DQG KDYH EHHQ IRXQG WKH VROXWLRQYV F
HYDOXDWHG XVLQJ WK HRR RNIIDHAH Q FAKIHDAMRLQRV LVWHQF\ UDWLR FRPSDUH\
WR WKH PD[LPXP SRVVLERHKOLOXHHRHUUHG WR DV WK H $\R Q WIHAXIO@F \ L C
WKHFRQVLVWHQF\ UDWLR UDQJHV IURP WR ZLWKD UHSUHVHQWLQJ St

7KH FRQVLVWICQ EVLGXEHQPHG DV

1+ 2agw P 8agy +1
Cl = > ;

ZKHBEW LV WKH FRPSDULVRQ EHW ZHEQDW KSHAEKH WRAJVLQW HUWUW & H LIRILW LR Q
LVEDVHG RQ WKH FRQVLGHUDWLRQV LQ 5H]DHL
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7KH FRQVLVWHQF\ UDWXRB @ GRIGRPHET EQQ RQO\EH XVHG DIWHU WKH ZHLJK
GHWHUPLQHG ,Q RWKHUZRUGV WKHUHLV QRGLUHFW IHHGEDFN IRU WKH
WKH SUHIHUHQFHY 7R GHWHUPLQH WKH FRQVLVWHQBURBWE VR DRPIHBIOW |
EDVHG FRQVLVWHQF\UDWLR ZKLFK WDNHV WKH GHFLVLRQ PDNHU SUHIHU
ZLWKXDWLRQQG GHILQHG DV IROORZV

CR' := max CR|
i

ZKHUH

jasj aw  asw |

CRjI = agw asw  asw asw > 1

agw =1

7TKHLQSXW EDVHG FRQVLVWHQF\ UDWLR SURYLGHY GLUHFW IHHGEDFN ER
WCR' DQG WKH FRQVLVWHQF\ UDWLR RI HEU:R{ FUDWB HMWVR QOHTBXHWVVHG E\
GHFLVLRQ PDNHUV FDQ WUDFH VRXUFHV RI LQFRQVLVWHQF\ DQG DGDSW
KLIKO\ FRUUHODWMWE RQWRQJ HW DO SURYLGLQJ D YDOXDEOH DQG PRUH
DOWHUQDWLYH

,QDGGLWLRQWRWKHLQSXW EDVHG FRQ V IG\HWWHQMF\ LUDHAGLIRRIQ V/IL\D\@ Bl € A DMK
DVZHOO (VVHQWLDOO\ LIWKHFRQVLVWHQF\UDWLRLYVYEHORZWKH WKUH
EH FRQVLGHUHG FIREDVHYMSHREXFHY WKH WKUHVKROGV IRXIRAJBVKHDQJ H
LQSXW EDVHG FRQVLVWHQF\ UDWLR

7DEOH &RQVLVWHQF\WKUHVKROGV IRULQSXW EDVHG FRQVLVWHQF\UDWLR WKHFROXPQV
URZV UHSUHVHQW WKH VFDOH 7DNHQ IURP /LDQJHWDO

%D\HVLDQ %HVW :RUVWHOBWOWRADQ %:0 HIWHQGY WKH RULJLQDO %:0 WR
PDNLQJE\DGDSWLQJWKHODVWVWHSRIWKHRULIJLQDO PHWKRGTVILYH V

5DWKHU WKDQ KDY L@J;BWLRUDHHSBUMQFHY YHFWRUV WKH PHMWKRG QRZ W
GHFLVLRQ PDRMKGRAKHVLRQ PDNHUTV SUHIKAY B Q&H VZDMKGHXRWHG DV
ZKLOH WKH VHWV RI DOO Y HALW FOUQVES U B XGUHIRIMLH GVBY RYHUDOO RSWLPDO
GHQRWW® DQG WKH LQGLYLGXDO GHFLVIWRQ$RPDMEUGHRRMWHKWW PHWNHW R
DOO LQGLYLGXDO ZHLJKW YHFWRUV 7KLV JLYHV WKH IROORZLQJ MRLQW
5H]DHL

P Wagg;Wl:K AéK,A\J}VK
JRU WKH %D\HVLDQ PRGHO O ORKDPFLEBCHLQQ\BIIBIQ%[DV WKH REVHUYDWLRQ

7KH® GHSHQGY PQA DY GHSHQGWKRQRWMK DQWY QHHG WR EH HVWL
PDWHG

%\DSSO\LQJ %D\HVT WKHRUHP DQG WHNBWRE ®/KXLQW\FWBLQ UXOH



(IXEMPIH (IWGVMTXMSR SJ 1IXLSHW

P Wagg;Wl:K Aé:K;A\lA:/K /| P Aé:K;A\lA:IK Wagg;Wl:K P Wagg;leK

Y(
= PW9%) P AY wk P A wk P owk wa9
k=1

1H[W O ORKDPPDGL S5HHFRQWLQXHWRLGHQWLI\WKH SUREDELOLW\GLVW
LOQTXDWLRQ7KH\ DUH

. . . 1
Afjw*  multinomial — ; k=1;::5;K
A% jw*  multinomial wX ; k=1;:::;K
wkjwa99  Dir( w9): k=1;::::K with (a;b
DQG
w299 Dir( ); =1:

,/QAQTXDWLR®/KRTIXDWLRQ

tmultinomial UHSUHVHQWY WKH PXOWLQRPLDO GLVWULEXWLRQ
$Dir WKH 'LULFKOHW GLVWULEXWLRQ

$wa%9 WK H P H Diff R w?39%9)

+ DFRQFHQWUDWLRQ SWYDPAB®HU DURXQG

f(a) WKH JDPPD GLVWULEXWLRQ ZIDWQKIGVKDSH SDUDPHWHU

7KXV 0 ORKDPPDGL 5H]DHLQWHUSUHW WKH RULJLQDO % :DVEAND/@HLQJ W
GRP HYHQWV DQG W N ZMKHKWE®LNHOLKRRG RI RFFXUUHQFH 7R PRGHO W|
Ak DQAY, WKH DXWKRUV FKRVH D PXOW L QRAXL D QAf; LIVR\QM. B X @/ L R @ H BIHF D X \RK
0 ORKDPPDGL B5H]DHIZKH ZHLJKWVY DUH PRGHOHG XVLQJ D 'LULFKOHW G|
VDWLYTXBWLRQ

$VGHILQHG DERYH WKH %D\HVLDQ PRGHO GRHV QRWKDYHD FORVHG IRUP
7TKXV 0 ORKDPPDGL S5HHURSRVH WR XVH ODUNRY FKDLQ ORQWH &
PHWKRGVY WR GHWHUPLQH WKH SRVWHULRU GLVWULEXWLRQ RIHYHU\VLQ

&UHGDO 5DQAIRMIGHU WR GHWHUPLQH WKH FRQILGHQFH RI WKH ZHLJKWH
5H]DHL GHILQHRWKGDO RUGHULQJ

O =(¢;q;R;d);

ZKHYHW QE DUH WZR FRULWWKHDIJHODWLRQ EHWY MHQM\WRBPL®QGFH RI WKH Ul
7KH UH RDBMIVRIH HQ W KHGFER @ BH HD WRHUZKLOH FRQILG @ PH]F [RQ E H
ZLWKWDHSUHVHQWLQJ DEVROXWH FRQILGHQFH RI WKH UHODWLRQ 0 ORKD

7KH FRQILGHQFH RIWKHFUHGDO RUGHULQJLV JLYHQ E\

1
P(ci >cj)= o) I WiEiggq >Wjaggq ;
g=1



6IWIEVGL (IWMKR

JLIXUH 5HVHDUFK GHVLJQ 7KHFLUFOHV LQGLFDWH ZKLFKUHVHDUFK TXHVWLRQV LV DGGU
6RIW 6\VWHPVY OHWKRGRORJ\ %:0 %HVW :RUVW OHWKRG 64 VXE TXHVWLRQ 54 PDL(

ZKHWHP LV WKMHK VDP S®H BRP WKH 0&0& VDPSOHV DQG

( .. a9g, agg,
I w99 5 3%% L ow Tt >wy

j " . agg agg
[ ] 0, Wi q Wj q
JLQDOO\ VHW RIDOO FUHGDE RDC HODIQQRKNNFFDOEAIHGH]DHIW FRQWDLQV
DOO SRVVLEOH FUHGD QR GH QIEQIV,iyl SBIMUHFWLRRU WKLV VWXG\TV FUHC
UDQNLQJV

6IWIEVGL (IWMKR

, QRUGHUWRDGGUHVVWKHPDLQUHVHDUFKTXHVWLRQ WKLVVWXG\DGRS
SKDVHVY SURMHFW UHFRQVWUXFWLRQ IDFWRU HYDOXDWLRQ DQG VWUD
ZLOO IRFXVRQLOQOWURGXFLQJHDFKUHVHDUFK SKDVHLQ GHWDLO 7KHQ \
VHOHFWLRQ IRU WKLV VWXG\

$Q RYHUYLHZ RI WKH UHVHDUFK GHYXUQ PRYWH PERQ&/DQWO\ LW UHODW
SKDVHV DQG UHVHDUFK TXHVWLRQV VKRZLQJ WKDW WKH VHFRQG UHVHEL
TXHVWLRQV ZKLOH WKH ODVW UHVHDUFK SKDVHDGGUHVVHVY WKH PDLQ U

4LEWI JNTPEREXMSR &YMPHMRK
7KHREMHFWLYH RIWKHILUVWUHVHDUFK SKDVH ZDV WR UHFRQVWUXFW W
DFWLYLW\PRGHOV IRUHDFK RI WKHPDQXIDFWXULQJ  VLWHYV 7KLV ZDV QF
VWDQGLQJ RIWKHFDVHDQG LWV FRQWH[W IURP HDFK PDQXIDFWXULQJ VL
WKHQHFHVVDU\IRXQGDWLRQIRUILQGLQJIDFWRUV ZKLFKOHG WR WKH GL
REMHFWLYHVLQUHVHDUFK SKDVHWZR DQG GHYHORSLQJDQDQVZHU WR'!
SKDVH WKUHH

,QRUGHU WR GHYHORS WKH SXUSRVHIXO DFWLYLW\PRGHOV WKLV SKDVH
LOWHUYLHZV DV GDWD VRXUFHV 7KXV LWUHOLHGRQPXOWLSOHVRXUFH)
RI WKLV WXEVEHFWLRQ

7TKHGDWD ZHUH VWUXFWXUHG DFFRUGLQJ W/D W& HMRYSH) HEW H Bl RAUKLHHF/ [RWHWNV



6IWIEVGL (IWMKR

'DWD VRXUFH 7\SH

'"HVFULSWLRQ

.3, GDVKERDUG $UFKLYDO

GDAWDD/KERDUG ZKLFK FRPSDUH
VIVWHP SULRU WR WKH *&6 DQG
ERDUG ZDV HVSHFLDOO\ YDOX
WDLQHG TXDQWLWDWLYH GDW
UHDFKLQJ VHYHUDO \HDUV ED
SDULVRQV EHWZHHQ SURGXFW,
VRPH VLWHY WKH GDVKERDUG

ZKLOH IRU RWKHU VLWHYV (
VWDUWHG LQ

G WKH XVD
WKH *&6 7
DEOH EHF]
D RQ SURM
FN DQG DO
LRQ VLWH)
FRQWDLQF
5DWD FROC

.3, GDVKERDUG $UFKLYDO

GDGDD/ KERDUG ZKLFK WUDENHG
HQDFW FKDQJHV LQ WKH PDQXI
HULQJ WKH \HDUYV WR

FRQWDLQHG XVHIXO TXDQWLW
FRPSDULVRQV EHWZHHQ SURG

WKH WLPF
DFWXULQJ

YKH GDVKE

DWLYH GD\
XFWLRQ VL

5HOHDVH KLVWRU\| $UFKLYDO

GODWHIJIFHUSW RI WKH *&6 UHOH
LQWKHFRPSDQ\fV SURGXFWLE
ZLWK VKRUW GHVFULSWLRQV ¥
GDWD ZHUH XVHG WR PDS VS
FKDQJHV LQ WKH .3, GDWD RI
DERYH

DVHV LPSO
RQ HQYLUR
R1 WKH UHC
HFLILF UH
WKH WZR

SUHVHQWDWLRQV | '"RFXPHQW

DMMIRWDO RI SUHVHQWDWLRQ
LQJ WKH \HDUYV WR 7KH
FRYHUHG WRSLFV VXFK DV LG
HDUO\DOLJQPHQW HIIRUWV RQ
JHQFH SODQV IRU EXVLQHVV S
LQJFRQYHQWLRQV WLPHOLQH

VZHUH UHY
SUHVHQW
HDWLRQ RI
EHVW SUD
URFHVVHYV
V RUVWD

6WDNHKROGHU &RRPRRXFBQW

PWILRQ RXUFH FRQVLVWHG R
PXQLFDWLRQ ZLWK SURMHFW
WKH \HDUV WR 1RW DO
PHQWY ZHUH UHYLHZHG EHFDX
WUDFNLQJ GHYHORSPHQW SUR
FRPPXQLFDWLRQV SURYLGHG

YDOLGDWH VWDWHPHQWYV RI1 L(

GRFXPHQ\
VWDNHKRC
O RI WKHV]
VH WKH\ Zt
JUHVV +R
D YDOXDEC
DWHUYLHZ

7TDEOH 2YHUYLHZ RIDUFKLYDO GDWD DQG GRFXPHQWDWLRQ UHYLHZHG

DSSOLFDWLRQ RI 6RIW 6\VWHPV OHWEK®RIKE RO DI RBBYAUYYIHHZ RI WKH GRFXPH!
DQG DUFKLYDO GDWD XVHG

7KH LQWHUYLHZV ZHUH FRQGXFWHG DV VHPL VWUXFWXUHG LQWHUYLHZV
FRPSDUDELOLW\EHWZHHQ LQWHUY L HZ @ G6EHHNFOOLO/QH 6%6B X DIHD UO\ LGHQ WL
GDWD QHHG WR EMD EDWK$W MEKH VDPH WLPH VHPL VWUXFWXUHG LQWHUYL!
WR SLFN XS RQ HPHUJHQW WRSLFV DQG FRQVLGHU DVSHFWV ZKLFK ZHUH
VWXG\ 7KHLQWHUYLHZ TXHVW LRSSMHMLAILEHADCE & H FRX.®RHLPRUH GHWDLOV
RQ SDUWLFLSDQW VHOHFWLRQ

7KH GDWD ZHUH VWUXFWXUHG DQG DQDO\]HG IROORXE QH FWKIHREGSIS URD FK S
UHVXOWLQJ SXUSRVHIXO DFWLYLW\PRGHOV ZHUH FRPSDUHG WR LGHQWL
ZRUOGYLHZV RIWKHPDQXIDFWXULQJVLWHYV 7KHUHVXOWLQJILQGLQJV Z
HQLQJFRQVWUXFW YDOXBVMR\RLRIKH WWX&OW FD Q/EFWORMG LQ

7KH UHVXOWY RI WKLY UHVHDUFK SKDVHDUH VXEMHFW WR D UHFDOO ELD
DUH QRWDEOH WR UHFDOO SDVW HYHQWY DFFXUDWHRRLWR @R WEKGHVDN G\
EHFDXVH VRPH DVSHFWV RI WKH SURMHFW GDWHG EDFN PRUH WKDQ WHQ
ELDV RQWKH VWXG\ SDUWLFLSDQW VWDWHPHQWY ZHUH FRPSDUHG ZLWK



6IWIEVGL (IWMKR

4LEWI *EGXSV )ZEPYEXMSR
7KHREMHFWLYHRIWKLVUHVHDUFK SKDVHZDV WRHYDOXDWHIDFWRUYV ZK
WUDQVIRUPDWLRQ REMHFWLYHV )LUVW VXFKIDFWRUV ZHUH LGHQWLILF
ZHUH LGHQWLILHG /DVWO\ WKHIDFWRUV ZHUH UDQNHG EDVHG RQ WKHLL
7KLV UDQNLQJ ZDV XVHG DV DQLQSXW IRUWKHODVW UHVHDUFK SKDVH

7TRHYDOXDWH WKHVHIDFWRUV GRFXPHQWDWLRQ LQWHUYLHZVY DQG D T:
ORUH VSHFLILFDOO\ GRFXPHQWDWLRQ DQG LQWHUYLHZV ZHUH XVHG WR
PHFKDQLVPV 7KH TXHVWLRQQDLUH ZDV XVHG WR FROOHFW GDWD IRU W|
ZKLFK ZDV XVHG WR UD Q NWHK-NVICRFWRW M HETEKHH VW LR QQDLUH

6HWXEVHFWLRRU PRUH GHWDLOV RQ SDUWLFLSDQW VHOHFWLRQ

4LEWI 7TXVEXIK] (IZIPSTQIRX
7TKHILQDOUHVHDUFK SKDVHZDV GHVLIQHGWRDGGUHVVWKHPDLQUHVHD
UHYLHZ WR LGHQWLI\ SRWHQWLDO SURSHUWLHV RID GLJLWDO WUDQVIRU
WKH ILQGLQJV IURP HDUOLHU SKDVHVY SDUWLFXODUO\ WKH UHFRQVWUX
RIGLYHUJHQFH IDFWRUV 7KHVHILQGLQJV HQVXUHG WKDW WKH DVVXPSV
SURSHUWLHYVY ZHUH FRQVLVWHQW ZLWK WKH FDVHYV FRQWHI[W

1H[W WKHFROOHFWHG VWUDWHJ\ SURSHUWLHYVY ZHUH VIQWKHVL]HG DQG |
WKHVSHFLILFFRQGLWLRQVDQGDVVXPSWLRQV RIWKHFDVH 7KHVWUDWI
HW DO ZDV XVHG WR JXLGH WKLV SURFHVV DV LW RIIHUV D SUDFWLFDO
RSHUDWLRQDOL]JLQJLWHUDWLYH VWUDWHJ\ PDNLQJ

TRHOQKDQFH FRQVWUXFW YDOLGLW\ WKHUHVXOWLQJVWUDWHJ\ZDV GLVI
IHHGEDFN VHVVLRQV/\SLEDOO\ HDFK SDUWLFLSDQW WRRN SDUW LQ WZR
VHVVLRQV ZHUH VWUXFWXUHG DURXQG D SUHSDUHG SUHVHQWDWLRQ D
GXFHG ZKHQ SDUWLFLSDQWYV H[SUHVVHG LOQWHUHVW LQ VSHFLILF WRSLF\

$WWKHHQG RI WKHWKLUG UHVHDUFK SKDVH WKH UHVXOWY ZHUH GLVFX)
IHHGEDFN VHVVLRQV 7KLVLQFUHDVHV FRGUWDXEWWRR VEVWLRQQY ZHUH
SDUWLFLSDQW ZLWK D GXUDWLRQ RI RQH KRXU HDFK 7KH VHVVLRQ ZHUF
ZKLFK ZDV SUHSDUHG LQ DGYDQFH ,I SDUWLFLSDQWY ZDQWHG WR IRFX)
PDWHULDO ZDV GLVFXVVHG

6HWXEVHFWLRRU PRUH GHWDLOV RQ SDUWLFLSDQW VHOHFWLRQ

4EVXMGMTERX 7IPIGXMSR
6WXG\SDUWLFLSDQWY ZHUH VHOHFWHG IURPWZR RIWKHFRPSDQ\TV PDQ >
1RUWK $PHULFD 7KHVH PDQXIDFWXULQJ VLWHYV ZHUH FKRVHQ EHFDXVH V
IXOO\ LPSOHPHQWHG WKH *&6 3DUWLFLSDQWY ZHUH HOLJLEOH IRU WKH '
I[IURP LWV EHJLQQLQJ 7KLV ZDV GRQH WR HQVXUH WKDW SDUWLFLSDQW)\
SURMHFW

$V D UHVXOW D WRWDO RI SDUWLFLSDQWY ZHUH HOLJLEOH IRU WKH VW
VHQWDWLYHYVY RI WKHIROORZLQJUROHYV ZHUH FKRVHQ IURP HDFK VLWH K
UHTXLUHPHQW FRQWULEXWRU DQG VI\VWHP DUFKLWHFW $GGLWLRQDOO\
SDUWLFLSDWHG 7KHGLVWULEXWLRQ RO BIHRYUGHY R ¥ZBYYHTHDRI VKH UROH
ZLWK WKHDVVRFLDWHG UDWLRQDOH IRULQFOXGLQJ WKLV UROH

7KXV WKHVWXG\LVELDVHGWRZDUGY WKH (XURSHDQ VLWH DV VL[RIWKH
(XURSHDQ VLWH ,Q RUGHU UHGXFH WKH UHVXOWLQJPLVUHSUHVHQWDWLI
WKH VWXG\TV ILQGLQJV ZHUH UHYLHZHG ZLWK SDUWLFLSDQWYV IURP WKH
UHSUHVHQWDWLRQ

W LV LPSRUWDQW WR QRWH WKDW WKH ORZ UHSUHVHQWDWLRQ RI WKH 1
WR WKH SURMHFW LWVHOI 8QWLO WKH SURMHFW ZDV ZHOO VWDIIHG
DQDO\VWV DW WKH 1RUWK $PHULFDQ VLWH +RZHYHU LQ WKH FRQWH[W R



6IWIEVGL (IWMKR

SROH SDWLRQDOH

+LJK OHYHO PDQDKRKHPRHRWBOH LQFOXGHG LQ WKLY UROH DUH FKDUDFWHU
GHUVWDQGLQJ RIWKHSURMHFWLQ UHODWLRQ WR WKH
7TKHLULQVLIJKWYVY DUHYDOXDEOH EHFDXVH WKH\DOORZ I
UHOHYDQFHLQ FRPSDULVRQ WR RWKHU FRPSDQ\HIIRUYV

6SRNHVSHUVRQ 7KLV UROH LQFOXGHY SHRSOH ZKR ZHUH UHV|ISRQVLEOH
PRWLQJ WKH *&6 WR XVHUV DQG GHFLVLRQ PONHUV 7KH
LIHG E\ KDYLQJ PDQDJHULDO UHVSRQVLELOLW\ IRU SHF
E\ WKH FKDQJH 7KXV WKH\ SURYLGH YDOXDEOH LQVLJI
EHWZHHQ KLJK OHYHO PDQDJHPHQW DQG WKH SHRSOH
PHQWDWLRQRIWKH*&6 JLYLQJGHWDLOHGLQVLIKWLQ!
ZHUH PHW E\ WKH DIIHFWHG SHRSOH

SHTXLUHPHQW FREWWIERWRRI SHRSOHSURYLGHVLQVLJKWRQ WKH SURF
PHQWV IRU WKH *&6 SURMHFW 7KLV LQFOXGHV DOO SH
VLEOH IRU FRQQHFWLQJ ZLWK FRPSDQ\ LQWHUQDO FX\
ZHUH WR EH FRYHUHG E\ D IXWXUH UHOHDVH RI WKH V\V
WKLV UROH ZDV DOVR UHVSRQVLEOH IRU HQV|XULQJ WKE
DGHTXDWHO\ WHVW SULRU WR UHOHDVLQJ WKH VI\VWHP
SURYLGH YDOXDEOHLQVLJKW LQWR WKH SURFHVV RI IHE
WKH V\VWHP ZDV SHUFHLYHG E\ FXVWRPHUYV

6\VWHP DUFKLWHAWY UROHLQFOXGHV WKHYLVLRQDULHV GHVLJQHUV LC
7TKHLU SHUVSHFWLYH LV YDOXDEOH EHFDXVH WKH\ KDYl
RI ZKDW WKH SURMHFW ZDV VXSSRVHG WR EH DOORZLQ
SURMHFWIIV YLVLRQZLWKLWVFXUUHQW VWDWH 6LPXO
WR WKH GHYHORSHUV RU GLG SDUW RI WKH GHYHORSPFE
LQVLIKWLQ WKH VRIWZDUH OLIHF\FOH RI WKH VA\VWHP

8VHU 7KLY UROH LV FRQVWLWXWHG RI SHRSOH ZKR XVH WKH
7KXV WKHUROHSURYLGHVDQRXWVLGH SHUYSHFWLYH
SOHDIIHFWHG EN\LW GDLO\ )RU H[DPSOH WKLV LQFOXG
WXUH FRPSOHWHQHVY XVHUIULHQGOLQHVV| DQG DFFH

7THVWHU $V PHOWLRQHG DERYH WKH VHPLFRQGXFWRU LQGXVWL
KLIJK GHJUHH RI TXDOLW\ DVVXUDQFH 7KH IRFXV RQ T
WKURXJK WKH LQFOXVLRQ RI WKLY UROH 7KH SHRSOH
UHVSRQVLEOH IRUHQVXULQJ WKDW RQO\HUUWRU IUHH V
SURGXFWLRQHQYLURQPHQW %\LQFOXGLQJWKLV UROF
LOWR WKHFRQIOLFWEHWZHHQ $JLOH VRIWZDUH GHYHO
TXDOLW\SURFHVV GHILQLQJ FRUSRUDWH FXOQWXUH

7TDEOH 2YHUYLHZ RI SDUWLFLSDQW UROHV DORQJZLWK D UDWLRQDOHIRULQF

WKHGHYHORSHUVDQG DOO EXVLQHVV DQDO\WWY OHIWWKHFRPSDQ\ $VI
DYDLODEOH SDUWLFLSDQWYV VLIJQLILFDQWO\ OLPLWLQJWKH  SRWHQWLDC

ORUHRYHU DQLPSRUWDQW UROH ZDV QRW FRQVLGHUHG GXULQJ SDUWLF
WDQFH RI WKLY UROH LV GLUHFWO\ UHODWHG WR SURMHFW LWVHOI 3ULI
UHVSRQVLEOHIRUPDNLQJWKHFKDQJHV ZKLFKWKH *&6 ZDV VXSSRVHG WF
ZDV YLWDO IRUGHYHORSLQJDQG LPSOHPHQWLQJ WKH QHZ VA\VWHP $W W
ZKRVH ZRUN ZzDV PDGH REVROHWH E\WKHDXWRPDWLRQLQWURGXFHG WKL
WKHWHFKQLFLDQV KDG WR FRQWULEXWH WR D VROXWLRQ ZKLFK ZRXOG P

$V WKH UHOHYDQFH RI DXWRPDWLRQ WHFKQLFLDQV EHFDPH PRUH DSSDU
VHVVLRQ ZLWK RQH Rl WKH WHFKQLFLDQV ZDV FRQGXFWHG 7KH VHVVLRQ
LQJV DQG WR H[WHQG XQGHUVWDQGLQJ RI WKHP 7KH UHVXOWYV RI WKLV |
FKDSWHU



6IWYPXW

7KLV FKDSWHU LV RUJDQL]HG LQWR ILYH VHFWLRQV HDFK DGGUHVVLQJD
ILUVMWFWLRQUHVHQWY WKH UHFRQVWUXFWHG *OREDO &KDQJH 6\VWHP *&¢
XQGHUVWDQGLQJ RI LWV FRQWH[WBOW IGRHE HQ RS PLHQOMH LIKMQN H\ IDFWR L
IOXHQFHG WKH *&6 SURMHFW DORQJ ZLWK SDWWHUQV FRQQHFWLQJ WKH
ILUVW VXE TXHVWLRQ RI WKHN\AW WERERQEW ROHWKMWHOLGHQWLILHG SDWWH
D FRQFHSWXDO IUDPHZRUN 7KLV DGGUHYVVHAH¥WE REHBRW MRQW K B | WHIUX O
RI WKH IDFWRU UDQNLQJ SURYLGLQJDQ DQVZHWWRWLRRRRQKIOXENXE TX
WKH FKDSWHU E\ SURSRVLQJD VWUDWHJ\IRU IXWXUH GLIJLWDO WUDQVIRL
WKHUHE\DGGUHVVLQJWKHPDLQ UHVHDUFK TXHVWLRQ

6IGSRWXVYGXIH 4VSNIGX

7R SURYLGH D FRPSUHKHQVLYH XQGHUVWDQGLQJRIWKH *&6 SURMHFW W
W EHJLQV ZLWK DQ RYHUYLHZ RI WKH SURMHFW KLJKOLJKWLQJ NH\ PLO|
WUDQVIHU 7KH VHFRQG SDUW LQWURGXFHV WKH VA\VWHP LWVHOI DQG HJS
EXVLQHVVPRGHO 7KHWKLUGDQGIRXUWKSDUWY SUHVHQW WKH SXUSRVF
DQG (XURSHDQ VLWHV ZLWK D IRFXV RQ HDFK VLWHYV IHDWXUH FROOHF
ILQDO SDUW FRPSDUHV DQG FRQWUDVWY WKH WZR ZRUOGYLHZV WR XQFF
IRXQGDWLRQ IRUWKH VWHIFWHRGURSRVHG LQ

4VSNIGX 3ZIVZMI]
7TKHRULJLQDO YLVLRQ IRU WKH *&6 SURMHFW ZDV WR FUHDWH D VA\VWHP W
WLYHO\GHVFULEHDQG DVVHVV FKDQJHV WR WKH PDQXIDFWXULQJ V\VWH]
7TKHJRDO ZDVWRUHSODFHORFDOL]J]HG FKDQJH SURFHVVHV ZLWK D XQLILH
IURP LGHDWLRQ WR WKHILQDO UHOHDVH LQWR SURGXFWLRQ 7KLV FRQF
IXQGLQJ DW WKH RXWVHW

ORUHWKDQD GHFDGH ODWHU WKH *&6 KDV\HW WR IXOO\UHDOL]H WKLV YL
DVVHVV FKDQJHVY FROODERUDWLYHO\LQ SULQFLSOH WKHVHDFWLYLWLH
XSRQORJIJLQIJLQWR WKH VAIVWHP XVHUV PXVW VHOHFW WKHLU VLWH DV YV
ORFDO UHTXLUHPHQWY $V D UHVXOW WKHLQWHQGHG JOREDO SURFHVYV

7R XQGHUVWDQG ZK\ WKH VA\VWHP KDV QRW HYROYHG WR PHHW LWV RULJL
FKDOOHQJHVHQFRXQWHUHG DQG WKHGHFLVLRQV PDGHGXULQJ LWV GHY
SURMHFW PLOHVWRQHWYXUDXE WERDWKHHCGSILUR MHFW TV XQGHUO\LQJ NQRZOH
VKRZQLIXUH

SURMHFW & KD OIOH QQIHW FKDOOHQJH HPHUJHG GXULQJ WKH SURMHFWTV I
HDUO\ DOLJQPHQW ZRUNVKRSY EHWZHHQ WKH 1RUWK $PHULFDQ DQG (XU
VKRSVDLPHGWRGHILQHWKHV\VWHPYfVIHDWXUHVHWDQG UHVXOWHGLQ |



6IGSRWXVYGXIHA4VSNIGX

JLIXUH 2YHUYLHZ RI WKH UHFRQVWUXFWHG SURMHFW

JLJIXUH .QRZOHGJH WUDQVIHU RI WKH WUDQVIRUPDWLRQ

VIVWHPV WKH *&6 ZRXOG UHSODFH DORQJZLWK FRQYHUJHQFH SODQV IRL

$ PDMRUGLVSXWHDURVHGXULQJWKHVHZRUNVKRSVYUHJDUGLQJ WKH YHU
7KH (XURSHDQ WHDP DGYRFDWHG IRUYHUVLRQLQJWR PDLQWDLQ FRQWUI
SRWHQWLDOO\KDUPIXO XSGDWHV 7KLV DSSURDFK ZDV VKDSHG E\ SDVW (
WXULQJ VLWH ,Q FRQWUDVW WKH 1RUWK $PHULFDQ WHDP RSSRVHG DGG|
ZDV DOUHDG\DQ LPSURYHG YHUVLRQ RI WKH (XURSHDQ RQHDQG KDG QRYV
QRGHVLIQDWHG PHGLDWRU WR UHVROYH VXFK FRQIOLFWY DQG QR VXFK |
OHG WR DQHDUO\IDOORXWEHWZHHQ WKHWZR VLWHYV

7TKHQH[WVLJQLILFDQWPLOHVWRQHZDVDFRQWHVWEHWZHHQWZRLPSOH
WR DV DS3EDNH RII" 2QHRSWLRQ ZDVWRRXWVRXUFHGHYHORSPHQW WR D
WKHV\VWHPDYDLODEOHWRRWKHUFRPSDQLHV 7KLVZRXOGUHGXFHLQW
PDLOWHQDQFH EXW OLPLW FRQWURO 7KHDOWHUQDWLYH ZDV WR EXLOG
WKH FRVW RI DVVXPLQJ DOO GHYHORSPHQW DQG PDLQWHQDQFH UHVSRQ
XOWLPDWHO\ FKRVHQ IRULWY VXSHULRU IOH[LELOLW\

7KLY GHFLVLRQ KDG ODVWLQJ FRQVHTXHQFHYVY W WLHG SURMHFW SURJU
GHYHORSPHQW UHVRXUFHV 7KLV ZRXOG QRW KDYH EHHQ WKH FDVH IRU W
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DOORZHG GHYHORSPHQW WR FRQWLQXHLQGHSHQGHQWO\ GULYHQ E\ WK|

$IWHUZDUGY WKH WHDP UHOHDVHG WKH ILUVW YHUVLRQ RI WKH *&6 LQW
WLRQDOLW\ WKLY UHOHDVH VHUYHG DV D SURRI RI FRQFHSW GHPRQVWI
VI\VWHP +RZHYHU LW DOVR UHYHDOHG SHUVLVWHQW LVVXHV VXFK DV G
WHVWLQJ F\FOHVY 7KHVH FKDOOHQJHV ZRXOG FRQWLQXH WR DIIHFW WKH

$V GHYHORSPHQW SURJUHVVHG WKH WHDP DWWHPSWHG WR LPSOHPHQW
FHVVHV 7KLV HIIRUWH[SRVHG OLPLWDWLRQVLQWKHV\VWHPIYVDUFKLWH
QHZ UHTXLUHPHQWY &RQVHTXHQWO\ DPDMRUFRGHEDVH UHIDFWRULQJ
LQJRYHUD\HDUDQG KDOWLQJ RWKHU SURMHFW DFWLYLWLHYV 6LQFH WK
PRUHFRPSOLFDWHG SURFHVVHYV

7KHILQDO PDMRU FKDOOHQJH ZzDV D VHULHV RI HITWHQVLYH UHVRXUFH FX
DQDO\WWWY OHIW WKH SURMHFW UHVXOWLQJLQD VLIJQLILFDQW ORVV RI N
HIWHUQDO VHUYLFH SURYLGHUV EXWKLIJKWXUQRYHUDPRQJWKHVHSURY
IXUWKHU VWUDLQLQJ SURMHFW FRQWLQXLW\

.QRZOHGJH 7UDANIIHYQLQJ ZLWK WKH LGHDWLRQ SKDVH RI WKH SURMHFW
FKDOOHQJHHPHUJHG WUDQVIHUULQJNQRZOHGJHRIWKHFKDQJH SURFH
WKH VIVWHP LWVHOI 7KH *&6 ZDV GHVLJQHG WR DXWRPDWH ODUJH SRUW
SUHYLRXVO\ EHHQ PDQDJHG E\ JURXSV RI DXWRPDWLRQ WHFKQLFLDQV D
WHEKQLFLDQV SRVVHVVHG GHHS RIWHQ WDFLW NQRZOHGJH RI WKH SUR
NQRZOHGJH WKDW ZDV UDUHO\ FRGLILHG DVLGH IURP D IHZ ([FHO PDFURYV

%\ IDLOLQJ WR UHFRJQL]H WKH WDFLW QDWXUH RI WKLY NQRZOHGJH WKI
UHTXLUHG IRU LWV WUDQVIHU $VVXPLQJ WKH SURFHVV ZRXOG EH VWUDL
SODQQHG UHGXFWLRQLQDXWRPDWLRQWHFKQLFLDQ KHDGFRXQW 7KL
H[SHFWHG WR FRQWULEXWH WKHLU H[SHUWLVH WR D VI\VWHP WKDW ZRXO(
DUHVXOW ERWK WHFKQLFLDQVDQG WKHLU VKLIWPDQDJHUV VWURQJO\ R
ZLGHO\DVVRFLDWHG ZLWK MRE FXWV

7KH SURMHFWY{VY RUJDQL]DWLRQDO VWUXFWXUH IXUWKHU FRRPSODLFDWHG
XUH (DFK VLWH KDG DQ DXWRPDWLRQ PDQDJHU RYHUVHHLQJ WKH WUDQ
UHSRUWHG WR WKLV PDQDJHU DXWRPDWLRQHQJLQHHUV DQG VKLIWPDQ
HQJLQHHUV ZKR KDG HQYLVLRQHG WKH *&6 DQG ZHUH UHVSRQVLEOHIRU I
DIIHFWHG E\ WKH WUDQVIRUPDWLRQ DQG KDG GLUHFW DFFHVV WR WKH D>
WRPDWLRQ WHFKQLFLDQV ZKR ZHUH PRVW QHJDWLYHO\LPSDFWHG ZHU
WKH VKLIWPDQDJHUV

,Q DGGLWLRQ WR WKH GHOD\ FDXVHG E\ NQRZOHGJH WUDQVIHU VHYHUD(
WKH VRIWZDUH GHYHORSPHQW OLIHF\FOH 7KH V\VWHPYTV EURDG DUFKLV
JOREDO HQG WR HQG SURFHVV LQWURGXFHG FRPSOH[LW\WKDW VORZHG
XQIDPLOLDUWHFKQRORJLHVDQGPHWKRGRORJLHY PRVW QRWDEO\DJLO}
LQ WKH TXDOLW\ GULYHQ VHPLFRQGXFWRU LQGXVWU\ LW WUDGLWLRQD
ZDWHUIDOO PRGHO WR PLQLPL]JH ULVNV WR SURGXFWLRQ $JLOHYTV LWHUTL
PHQWDO PRGHOV SDUWLFXODUO\ZKHQ FKDQJHV WR WKH SURGXFWLRQ V\
VORZGRZQV

THVWLQJIXUWKHU GHOD\HG SURMHFW WLPHOLQHYV ,QLWLDOO\ WKHWHDF
WR HQVXUH QR TXDOLW\ LVVXHVY UHDFKHG SURGXFWLRQ +RZHYHU DV GH
WHVWLQJWRDFFHOHUDWH UHOHDVH IUHTXHQF\ :KLOH WKLV DSSURDFK |
DOVRLQWURGXFHG VRIWZDUHEXJVLQWR WKH SURGXFWLRQ HQYLURQPHC
HITRUW WR UHVROYH LVVXHV

8LI +PSFEP 'LERKI7]WXIQ
'"HVSLWH WKH OLPLWDWLRQV GLVFXVVHG HDUOLHU WKH *&6 KDV HYROYH
DIJLQJ FKDQJHV ZLWKLQ WKH PDQXIDFWXULQJ VI\IVWHP 7R EHWWHU XQGH
IROORZLQJVHFWLRQ H[SORUHV WKH XQGHUO\LQJ FKDQJH SURFHVV DQG K
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JLIXUH *&6 FKDQJH SURFHVYV

GLVFXVVLRQ DOVR FRQQHFWV WKH *&6 WR WKH FRPSDQ\YfV EURDGHU EXV|I
FRQWULEXWLRQ WR RSHUDWLRQDO HIILFLHQF\DQG JOREDO VWDQGDUGL]

&KDQJH 3URFHVV DQG 5HODWLRQ WR5¥% KB QOEHH/ V HN D& MIKH V\VWH P
DGRSWV D VWDJH JDWH SURFHVV HDFK DFWLYLW\LV IROORZHG E\D JDW}
SURFHHG RUQRW 7KHSURFHVV EHJLQV ZLWK WKH VXEPLVVLRQ RID FKDQ
H[SHULHQFHG WHDP DW WKH LQLWLDO JDWH ,I DSSURYHG SUH VHWXS W
7KHVH WDVNV DUH HVVHQWLDO IRU SUHSDULQJ FKDQJHV WR WKH KLJKO\ |
SURFHVV 2QFH FRPSOHWHG WKH V\VWHP LQLWLDWHYV D VHULHV RI FKDQ
RQ WKH VSHFLILF SURFHVV OLQNHG WR WKH RULJLQDO UHTXHVW )LQDO!
UHOHDVHG LQWR SURGXFWLRQ

7KH*&6 VXSSRUWV WKHFRPSDQ\TVVWUDWHILF VKLIWWRZDUG WKHIRXQG
E\HQDEOLQJ SDUDOOHO WDVN H[HFXWLRQ DXWRPDWLQJ FKDQJH SURFH!
ZLWKUHOHDVLQJ FKDQJHV LQWR SURGXFWLRQ

2QH RI WKH VA\VWHP{YV PDMRU LPSURYHPHQWYV RY HH[ H RAMSHPCOIWH S O R D |
SURYDOV DQG DFWLRY ¥ KMDEIMHUDORFHW VHY DUH HPEHGGHG ZLWKLQ WKH V
DXWRPDWHG QRWLILFDWLRQV ZKHQ WKHLU LQSXW LV UHTXLUHG 7KLV D
FHVVHV VLPXOWDQHRXVO\ VLIJQLILFDQWO\LQFUHDVLQJWKHVSHHG DW Z

,QDGGLWLRQ WR DWDROROKIBDMA RWWKRKEB® U UHGXFHG WKH WLPH UHTXLUHG St
FLHQF\HQDEOHVY WKHFRPSDQ\WR SURFHVV PRUH FKDQJHV SHU HPSOR\H
WKHPVHOYHV 7KLV LVDQHVVHQWLDO FDSDELOLW\IRUPDQDJLQJ WKH LC
E\WKHIRXQGU\VEXVLQHVVY PRGHO

7KH *&6 DOVR FRQWUVEXWBWHWRLEOPL]HVY WKH OLNHOLKRRG RI XQLQWHQC
LOWHJUDWHG LPSDFWDVVHVVPHQWY $GGLWLRQDOO\ LWHQKDQFHV GD\
VWDQGDUGL]HG SURFHVVHYVY 7RJHWKHU WKHVH IHDWXUHY VWUHQJWKHC
GXFWLRQ VI\VWHP

*&6 8VDIHDNHQ WRJHWKHU SDUDOOHOL]HG WDVN H[HFXWLRQ DXWRPDW
*&6 DV D YDOXDEOH FRQWULEXWRU WR WKH FRPSDQ\TV EXVLQHVV WUDQV
WKH V\WWHP UHYHDOV D PRUH QXD QFHIGISUHWXWH LD X WD &K F SJUWDHWHGBKLH 1 F
$PHULFDQDQG (XURSHDQ VLWHV EDVHG RQ WKH QXPEHU RI FKDQJH UHTXF
WLPHUHTXLUHG SHU UHTXHVW ULJKW JUDSK

6XUSULVLQJIO\ WKH (XURSHDQ VLWH VXEPLWV VLIJQLILFDQWO\PRUHFKDQ
WLPH ORUHRYHU WKH WLPH UHTXLUHG SHU FKDQJH DW WKH 1RUWK $PH
ZKHUHDV WKH (XURSHDQ VLWH PDLQWDLQV D VWDEOH GXUDWLRQ 7KLV S
HIHFXWHV PRUH FKDQJHV ZKLOH VSHQGLQJ OHVV WLPHRQ HDFK RQH

7KH GDWD LQ WKHJUDSKV ZHUH VPRRWKHG XVLQJ IRXUWR:EHQUHH H[SRQHQWLDO VPRRWk
x4 )
Sh = tnt @ )nllsn i
i=1
ZKHYHLY WKH YDOXH RIEFHHMINWKH VPRRWKHG NDOKHH\RAZRIWKLQJ OHDGVY WR WKH YDOXHV IRU
DW ]JHUR
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JLIXUH &RPSDULVRQ RI *&6 XVDJHDFURVV ERWK VLWHYV )RUWKH IRUWK $PHULFDQ VLWH
VHFRQG TXDUWHU RI 'DWD KDYH EHHQ QRUPDOL]HG 1% 1RUWK $PHULFDQ (8

7R XQGHUVWDQG WKLY SKHQRPHQRQ WKH IROORZLQJ WKUHH VHFWLRQV
GHSWK %DVHG RQ WKH SHUVSHFWLYHV RI ERWK VLWHY WKH\ZLOO RIIHU
OD\WKHJURXQGZRUNIRUD SUHOLPLQDU\H[SODQDWLRQ RI WKH SKHQRP'

A4YVTSWIIJYP %GXMZMX] 1SHIP 2SVXL %QIVMGER WMXI
7KH 1IRUWK $PHULFDQ VLWHYfV SHUVSHFWLYH RQ WKH *&6 SURMHFW LV VK
JLIXUH 7KH VLWH HQYLVLRQHG D VLQJOH JOREDOO\ XVHG V\VWHP IRU PI
WLRQHQYLURQPHQW $FKLHYLQJWKLV YLVLRQUHTXLUHGDOLJQLQJEXVL
QDPLQJ FRQYHQWLRQV DFURVV DOO PDQXIDFWXULQJVLWHY DORQJ ZLWE
QHVV UXOHV DOORZLQJDOO FKDQJHV WR EH H[HFXWHG ZLWKLQ WKH V\VW

2QFH WKLV WUDQVIRUPDWLRQ ZzDV FRPSOHWH WKH V\VWHP ZDV H[SHFWH
LPSURYHG VHWXS TXDOLW\ ORQJ WHUP KHDGFRXQW UHGXFWLRQ WKUR>
HIILFLHQF\ DV ZHOO DV WLJKWHU LQWHJUDWLRQ DFURVYVY PDQXIDFWXULC
VXSSRUW WKH FRPSDQ\YfVJRDO RIRSHUDWLQJDV D XQLILHG JOREDO EXVL
EHWZHHQ VLWHYV

JLIXUH 5RRW GHILQLWLRQ RI WKH 1RUWK $PHULFDQ VLWH

BXUSRVHIXO $FWHHNOIWUWK $PHULFDQ VLWH IRFXVHG RQ KLJK WHFK VHPLF
XVHG VA\VWHPV ZKLFK ZHUH RSWLPL]JHG IRU WKDW SXUSRVH $V D QHZO\
SURFHVVHV DQG VA\VWHPYVY ZHUH LQIRUPHG E\ OHVVRQV OHDUQHG IURP RW
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JLIXUH 3XUSRVHIXO DFWLYLW\PRGHO RI WKH1RUWK $PHULFDQ VLWH

WKH VLWH ZzDV UHODWLYHO\LQH[SHULHQFHG DQG IDFHG FKDOOHQJHV LQ
WHFK SURGXFWYV &RQVHTXHQWO\ LWV SULPDU\ PRWLYDWLRQ IRUHQJDJI
WKHLQWHIJUDWLRQ RIQHZ SURGXFWYV

7TRPRYHIURPLWVLQLWLDO VWDWHWRZDUG WKHGHVLUHGHQG VWDWH Wt
IXO DFWLYLW\ PRGHOUWKREQWLRRGHO FRPSULVHY VL[ DFWLYLWLHYVY WKDW
F\FOH ZLWK HDFK F\FOH FRUUHVSRQGLQJ WR D QHZ YHUVLRQ RI WKH *&¢
WKURXJKUHSHDWHG LWHUDWLRQV RI WKLV F\FOH ZKLFKFDQ VSDQ VHYH!
WKHFRPSOH[LW\RIWKH FKDQJHV LQYROYHG

7KH FA\FOH EHJLQV ZLWK WKH FROOHFWLRQ RI SUDFWLFHVY WR EH LPSOHPI
WDVNV SURFHVVHV RUFKDQJHV VKRXOG EH SULRULWL]JHGIRULQFOXVLR
WKLY SULRULWL]DWLRQLY GRQH FDUHIXOO\WR HQVXUH WKDW RQO\ WKH

1H[W WKH SULRULWL]HG SUDFWLFHV DUH EURXJKW WR D JOREDO DOLJQP
LQWHQGHG WR KDUPRQL]H ORFDO SUDFWLFHV DFURVV VLWHV LQWR D XQLI
QRZ SULPDULO\ VHUYHV WR DJUHH RQ WKH IHDWXUH VHW IRU WKH QH[W *&
JOREDO SURFHVVHV VWLOO RFFXUV WKHIRFXV KDV VKLIWHG WRZDUG DJL
URDGPDS LWHPV

2YHUWLPH WKHIUHTXHQF\RIWKHVHDOLJQPHQW PHHWLQJVY KDV GHFUHD
PRQWKO\ 7KLV FKDQJH OLNHO\ UHIOHFWV WKH UHDOL]DWLRQ WKDW WUD
H[SHFWHG DQG PD\DOVR LQGLFDWH ZDQLQJDZDUHQHVV RI WKH SURMHF

2QFHDQDJUHHPHQW LV UHDFKHG WKHVHOHFWHG SUDFWLBKVHWRYHLQWH
LOOXVWUDWHY WKH IHDWXUH FROOHFWLRQ SURFHVYV ZKLFKLQYROYHV V
DOLIJQPHQW RXWFRPHV LQWR IXQFWLRQDO FRPSRQHQWV IRUGHYHORSPH

7KH DOLJQPHQW PHHWLQJLQFOXGHVY WKH SURMHFW OHDG DQG UHTXLUHF
PHQWYVY DUH GRFXPHQWHG DV IHDWXUH RQH SDJHUV ZKLFK GHVFULEH WK
SHUVSHFWLYH 7KHVHRQH SDIJHUVDUH WKHQ GLVFXVVHGLQ WKH UHTXLU
RSHUVDQGDIIHFWHG XVHUVFROODERUDWHWREUHDNWKHP GRZQLQWR 1>
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J)LIXUH )HDWXUH FROOHFWLRQ SURFHVV IURP WKH SHUVSHFWLYH RI WKH 1RUW

WR WKHGHYHORSPHQW EDFNORJDQG SULRULWL]JHG GXULQJZHHNO\G6FUX
DQG GHYHORSHUV

7KHGHYHORSPHQW SUREBXWVHGHWIDQWHIGAKQWKH GHVLIQ DQG LPSOHPHQW
EDVHG RQ WKH EDFNORJ 2QFH DOO IHDWXUHV IRUD UHOHDVH DUH FRPSO|
WHVW HQYLURQPHQW IRU XVHU DEFFHSWDQFH WHVWLQJ 8$7 DQG TXDOLW
WKDW WKH IHDWXUHV PHHW XVHU H[SHFWDWLRQV ZKLOH 4$7 HQVXUHV W|
DQG QHZ IHDWXUHV DUH HUURU IUHH ,IDQ\LVVXHV DULVH WKH YHUVLRQ
EHIRUH UH HQWHULQJ WHVWLQJ 7KLV LWHUDWLYH SURFHVV FRQWLQXHYV
DQ HUURU LV IRXQGLQ SURGXFWLRQ WKHUHOHDVHLV PRYHG EDFN WR Gt
SURFHVV

$/WHU UHOHDVH QHZ SUDFWLFHVY DUH DGRSWHG RQO\ LI WKH\ RIIHU FOH
LQFOXGHLQVXIILFLHQW IXQFWLRQDOLW\ VORZHU SHUIRUPDQFH FRPSDUH
QHHG :KHQ D QHZ SUDFWLFH LV DGRSWHG WKH SUHYLRXV RQH LV SKDVH
DQG LQFUHDVLQJV\VWHP LQWHJUDWLRQ

(YHQWXDOO\ WKH F\FOH VWDUWV IURP WKH EHIJLQQLQJ 1HZ SUDFWLFHYV
LOQVLIKWV IJDLQHG IURP *&6 XVDJH RUHPHUJLQJEXVLQHVV QHHGYV

(QYLURQPHQWD Q@ YIHRMWVRKIW GXUDWLRQ RI WKH *&6 SURMHFW IRXU HQYLU!
IOXHQFHG WKH WUDQVIRUPDWLRQ F\FOH IURP WKH SHUVSHFWLYH RI WKH
FKDQJH RIWKH VLWHTV EXVLQHVV PRGHO JRYHUQDQFH FKDQJHYV DQG HJI!
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JLIXUH '"HYHORSPHQW SURFHVV IURP WKH SHUVSHFWLYH RI WKH1RUWK $PHUL

J)LUVW UHVRXUFH FXWV VLIJQLILFDQWO\VORZHG SURJUHVY 3ULRU WR W/
QHVV DQDO\WWWY ZHUH FR ORFDWHG LQ D VLQJOH URRP DW WKH 1RUWK $F
EHFDPHD VRXUFH RILQIRUPDO LQIOXHQFH DOORZLQJWKRVH QHDUE\ WR
GLUHFWO\ +RZHYHU PRVW GHYHORSHUV DQG DOO EXVLQHVV DQDO\WWYV
VHYHUHO\OLPLWLQJ LWV DELOLW\WRFRQYHUW IHDWXUH RQH SDJHUV LQ
WXUHV 7KLV LPSDFW ZDV HVSHFLDOO\ SURQRXQFHG DW WKH 1RUWK $PHL
DQDO\WLVY UHVRXUFHV ZHUH ORFDWHG

6HFRQG D VKLIWLQ WKHVLWHYVY EXVLQHVV PRGHO DOWHUHG SURGXFWLF
.3,V SURPSWLQJD UHVWUXFWXULQJ RI ORFDO EXVLQHVYVY SURFHVVHV
WKH *&6 ZDV XVHG DQG LOWHJUDWHG LQWR RSHUDWLRQV LQIOXHQFLQJYV

7TKLUG WKH SURMHFW XQGHUZHQW VHYHUDO JRYHUQDQFH FKDQJHV 3UlI
VXSSOLHU DQG LQ KRXVH GHYHQRSPHQMDPE SURMHFRENUDWHG XQGHU LW
JRYHUQDQFH VWUXFWXUH $IWHU WKH EDNH RIl D XQLILHG JOREDO RUJD
WLDOO\FHQWUDOL]JLQJGHFLVLRQ PDNLQJDW WKH (XURSHDQ VLWH 2YHU
WKH1RUWK $PHULFDQ VLWH ZKLFKQRZVHUYHVDVWKHSURMHFWY{V GHFL
ORFDO WR JOREDO DQG IURPRQH VLWH WR DQRWKHU KDV DIIHFWHG ZKL
GHFLVLRQV DW GLITHUHQW VWDJHV 7KLV VKDSHG WKH WUDQVIRUPDWLRC

)LQDOO\ H[WHUQDO GHSHQGHQFLHVDOVRLQIOXHQFHG WKH SURMHFW )R
GXHWRD SRVWSRQHG XSJUDGH RI WKH FRPSDQ\TV PDQXIDFWXULQJ V\VWFE
IDFWRUV FDQ VWDOO SURJUHVV HYHQ LI WKH QHZ YHUVLRQ LV UHDG\ WR E

OHDVXUHV RI SBHUIRRKHDWQBEBQVIRUPDWLRQ F\FOH LV PRQLWRUHR®GERWK IRL
PDO PHDVLQUHVXGH VAIVWHP XVDJH PHWULFV VXFK DV WKH QXPEHU RI FKD
WKH *&6 FRPSDUHG WR LWV SUHGHFHVVRU DQG WKH M LB RWRMNUWHI SH!I
PHWULF LV ULVN UHGXFWLRQ WUDFNHG E\ FRXQWLQJ WKH QXPEHU RI FRL
QHRXV FKDQJHYVY 5HFHQWO\ SURMHFW PDQDJHPHQW KDV DOVR EHJIJXQ PRC
IURP WKH *&6 WKDW SUHYHQW ROG SUDFWLFHV IURP EHLQJUHWLUHG DQGC
VXFFHVVIXOO\UHPRYHG IURP WKH SURGXFWLRQ HQYLURQPHQW

,QIRUPDO PHDRPOUUMIRIQ SHUFHSWLRQV ZLWKLQ WKH SURMHFW WHDP 2QH YV
YHORFLW\ RI WKH WUDQVIRUPDWLRQ F\FOH ZKLFK LQIOXHQFHV WKH SUL
VWHSV RI WKH SXUSRVHNXOXOHRW $SWLMD PREHOQVIRUPDWLRQ F\FOHV WDNF
WLPH WKH WHDP WHQGV WR SULRULWL]H SUDFWLFHVY WKDW DGGUHVV WK

7KHUH LV RIWHQ DJDS EHWZHHQ SHUFHLYHG DQG DFWXDO YHORFLW\ $ O
FHLYHG DV IDVWLILWGHOLYHUVUHVXOWY WKDW H[FHHG VWDNHKROGHU |
IHHO VORZ LI WKH RXWFRPHV DUH WLPH VHQVLWLYHDQG VWDNHKROGHUYV
FDQ FRQWH[W WKHF\FOHLV QRW SHUFHLYHG DV VORZ GXH WR WKH KLJK
ZKHQ WKH UHDVRQV IRUGHOD\VDUH XQGHUVWRRG WKH\DUH PRUH HDVL(
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$QRWKHU LQIRUPDO PHDVXUH FRQFHUQV ZKHWKHU WKH WUDQVIRUPDWL
:KLOH WKLV FRXOG EHIRUPDOL]J]HG HJ E\GHILQLQJVXFFHVV DV RI OF
VXFKGHILQLWLRQ FXUUHQWO\H[LVWYV $VDUHVXOW WKHUHLV QRIRUPDC
RUDFOHDU LQGLFDWLRQ RI ZKHQ WKH WUDQVIRUPDWLRQ ZLOO EH FRQVL

&RUUHFWLYHDDWHGLRQVWSHUIRUPDQFH PHDVXUHY DUH SULPDULON WDNHQ ¢
SKDVH )RU H[DPSOH ZKHQ GHYHORSPHQW WLPHOLQHV ZHUH GHOD\HG W
DWHUHOHDVH F\AFOHV +RZHYHU WKLV FDPHDW WKH FRVW RIPRUH VRIWZ

$QRWKHU IRUP RI FRUUHFWLYHDFWLRQ UHODWHYVY WR ORQJ F\FOH WLPHV
DQG WZR RI WKH SXUSRVH)XIXDHWNVYD WWRBDGHILF UHVSRQVH WR WKHVH G
WKDW RSSRUWXQLWLHYVY WR LPSOHPHQW QHZ IHDWXUHYV DUH LQIUHTXHQW
SXUVXH HQVXULQJWKDW WKHPRVW FULWLFDO QHHGV DUHDGGUHVVHG

AYVTSWIIJYP %GXMZMX] 1SHIP )YVSTIER WMXI
7KH (XURSHDQ VLWHYV SHUVSHFWLYHRQ WKH *&6 SURMHPWIXUNMHKDSHG E\ \
JLNHLWV 1IRUWK $PHULFDQ FRXQWHUSDUW WKHVLWHDLPHG WR HVWDEO
DILQJFKDQJHVLQWKHPDQXIDFWXULQJHQYLURQPHQW $FKLHYLQJWKLYV
VIVWHPV EXVLQHVV SURFHVVHV DQG PRGHOLQJVWDQGDUGV DFURVV DC
FDWH DSSOLFDWLRQV L H WKRVHUHQGHUHG REVROHWH E\ WKH *&6 WL
LQWHJUDWLQJ SUHYLRXVO\ GLVFRQQHFWHG SURFHVVHV LQWR D XQLILHG

2QFH WKH WUDQVIRUPDWLRQ ZDV FRPSOHWH WKH VI\VWHP ZRXOG VXSSR!
PDQXIDFWXULQJ VLWHY DQG DOORZ XVHUV WR DVVHVV WKH LPSDFW RI F
XQLQWHQGHG FRQVHTXHQFHV

7KHVLWHDOVR HPSKDVL]HG UHGXFWLRQ RIHQJLQHHULQJ KRXUV UHTXLU
ZDV FORVHO\WLHG WR LWV WUDQVLWLRQ WRZDUG DIRXQGU\ EXVLQHVV P
HDFK FKDQJHDQG SDUDOOHOL]JLQIJWDVNYV WKHVLWHFRXOG KDQGOHD JL
HQJLQHHULQJFDSDFLW\ HQDEOLQJ LW WR VHUYH PRUH FXVWRPHUV VLPX

)LOQDOO\ WKHV\VWHP ZDVH[SHFWHGWRVLPSOLI\WHFKQRORJ\WUDQVIHU
ZDV GLUHFWO\OLQNHG WR WKH JOREDO DOLJQPHQW RIVA\VWHPV DQG VWELC
EDODQFH SURGXFWLRQ ORDGVY PRUH HITHFWLYHO\DFURVV LWV JOREDO Q|

JLIXUH 5RRW GHILQLWLRQ RI WKH (XURSHDQ VLWH

BXUSRVHIXO $FUYRWMWR/WKH VWDUW RI WKH WUDQVIRUPDWLRQ WKH (X
FKDOOHQJHV 6RPHFKDQJHSURFHVVHV WRRNPRUHWKDQ WKUHH ZHHNV W
ZLWK LWV DPELWLRQ WR WUDQVLWLRQ WRZDUG DIRXQGU\ EXVLQHVV PRG
WKH VLWH VDZ WKH *&6 SURMHFW DV D YLDEOH RSSRUWXQLW\WR VWUHDF
VWUDWHILF JIJRDOV

7R UHDFK LWV GHVLUHG HQG VWDWH WKH (XURSHDQ VLWH IROORZHG D W
DFWLY)LWXHM (DFK F\FOHFRUUHVSRQGVY WR D QHZ YHUVLRQ RI WKH *&6
SURJUHVVHV WKURXJK UHSHDWHG LWHUDWLRQV 'HSHQGLQJRQ WKH VFR
VHYHUDO PRQWKV WR RQHRU WZR\HDUV



6IGSRWXVYGXIHA4VSNIGX

JLIXUH 3XUSRVHIXO DFWLYLW\PRGHO RI WKH (XURSHDQ VLWH

7KH F\FOH EHJLQV ZLWK WKH ORFDO FROOHFWLRQ RI SUDFWLFHV WR EH
7KLV LV GRQH WKURXJK D PHHWLQJ Rl ORFDO NH\ VIVWHP XVHUV ZKR DC
WKH ORQJ F\FOH WLPHV 2QO\ WKH PRVW FULWLFDO SUDFWLFHV ZLWK QR
LPSOHPHQWDWLRQ

1HW WKH SULRULWL]HG SUDFWLFHVY DUH EURXJKW WR JOREDO DOLJQPH
DERXWZKLFKIHDWXUHVWRLQFOXGHLQ WKHXSFRPLQJUHOHDVH 7KLV W
DOLIJQPHQW LV ):HSUHWHKGHL®PHHWLQJ LV DWWHQGHG E\ WKH SURMHFW OHI
FROQOWULEXWRU IURP HDFK PDQXIDFWXULQJ VLWH OLQRU FKDQJHV FDQ D
UHTXHVWYV ZKLFKDUHUHYLHZHG GXULQJ WKH VDPHPHHWLQJ

2QFHDQDJUHHPHQW LVUHDFKHG LWIRUPVWKHEDVLVIRUWKHGHYHORS
WKH (XURSHDQ VLWH ORVHV YLVLELOLW\ LQWR WHXHXGHY HO RIS FH QW SURF
LQYROYHPHQW LY OLPLWHG WR VSHFLI\LQJIHDWXUHV EHIRUH GHYHORSP

$IWHU VXFFHVVIXO LPSOHPHQWDWLRQ DQG WHVWLQJ WKH QHZ VRIWZDU|
HQYLURQPHQW 7KH (XURSHDQ VLWH EHJLQV XVLQJWKH QHZ SUDFWLFH L
DOLW\ LV OHVV HIILFLHQW WKDQ WKDW RI OHJDF\ DSSOLFDWLRQV 7KLV
REVROHWH SUDFWLFHVY DQG UHLQIRUFHVY WKH WUDQVIRUPDWLRQ HIIRUW

,Q SDUDOOHO WKH VLWH EHIJLQV UHVWUXFWXULQJ LWV SURGXFWLRQ HQ
DV GHYHORSPHQW VWDUWYV FRQWLQXLQJ WKLV DGDSWDWLRQ RQFH WKH
LVGULYHQ EA\ WKH VLWHIV SRVLWLYH H[SHULHQFH ZLWK WKH *&6 7KH WU
WLPHVY WR D WHQWK RI WKHLU RULJLQDO GXUDWLRQ VLJQLILFDQWO\LPS
WKHVH UHVXOWY WKHVLWHUHPDLQVY FRPPLWWHG WRDGYDQFLQJ WKH W

(QYLURQPHQWD O KHFWRDYVIRUPDWLRQ F\FOH DW WKH (XURSHDQ VLWH 2
HQYLURQPHQWDO IDFWRUV WKH FRPSDQ\TV EXVLQHVY VWUDWHJ\ FKDQ
JHRJUDSKLFDO GLVSHUVLRQ RI WKH PDQXIDFWXULQJVLWHYV

7KH FRPSD/QUPWD W H WRADKLEW IRXQGU\ EXVLQHVYV PRGHO SOD\HG D FHQW L
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JLIXUH )HDWXUH FROOHFWLRQ SURFHVV IURP WKH SHUVSHFWLYH RIWKH (XU

JLIXUH '"HYHORSPHQW SURFHVV IURP WKH SHUVSHFWLYH RI WKH (XURSHDQ \

WKHWUDQVIRUPDWLRQ F\FOH )DFHG ZLWK ORQJFKDQJH SURFHVV WLPHYV
WKH (XURSHDQ VLWH ZzDV DEOH WR LQIOXHQFH HDUO\ GHYHORSPHQW LQ |
IHDWXUH UHTXHVWYV ZHUH SULRULWL]HG WR VLIQLILFDQWO\UHGXFH WKH

7KLV LQIOXHQFH ZDV IXUWKHU UHLQIRUFHG E\ WKH SHUIRUPDQFH JDS EH\
VLWHRSHUDWHG ZLWK FKDQJH SURFHVVHV WKDW KDG DOUHDG\EHHQ UHIL
FRPSDQ\ 7KHVHSURFHVVHV ZHUHIDVWHUDQG OHVVHUURU SURQH KLJK
VLWH WR FDWFK XS DQG VWUHQJIJWKHQLQJLWY FDVHIRUHDUO\SULRULWL

7KHVHFRQG IDFWRU UHODWHY WR WKHNQRZOHGJHWUDQVIHU SURFHVV D
WKH WUDQVIRUPDWLRQ UHTXLUHG WUDQVIHUULQJ H[SHUWLVH IURP DXW
HIIRUW FRLQFLGHG ZLWKDQDQQRXQFHPHQWRIVLJQLILFDQWKHDGFRXQW
WR OHDYH WKH FRPSDQOHD V&L I WK EXDLIRVURG XFHG RQO\ WKUHH RI WKH
WHFKQLFLDQV UHPDLQHG 7KHVH WKUHH ZHUH VSOLW DFURVV IRXU VKLI
WKHP WR FRQWULEXWH PHDQLQJIXOO\WR WKH WUDQVIRUPDWLRQ SURFH"

JLODOQHRXWHD SKLFDORAIPDSHUDERMMXULQJ VLWHVY LQWURGXFHG FROODERU
FKDOOHQJHV ,QLWLDOO\ WLPH]RQH GLIITHUHQFHY FRPSOLFDWHG FRRUG
$PHULFDQ WHDPV 2YHU WLPH WKLV ZDV PLWLIJDWHG E\VFKHGXOLQJPHH
DQG DFFRXQWLQJIRUWLPHGHOD\V

+RZHYHU ODQJXDJH EDUULHUV UHPDLQHG D SHUVLVWHQW LVVXH $W WK
VHFRQGDU\ODQJXDJH ZKLFK RIWHQ PDGH LW GLIILFXOW WR FRPPXQLFDW
VLRQ 7KLVDIIHFWHG GLVFXVVLRQVDURXQG IHDWXUHRQH SDJHUV DQG |
PHHWLQJV DQGWHVWLQJDFWLYLWLHY $VDUHVXOW HDFKLWHUDWLRQ |
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DQG VWUDWHILF FRQVLGHUDWLRQV EXW DOVR E\WKH OLPLWDWLRQV RIF

OHDVXUHV RI SHUIRKPMD(@QERSHDQ PDQXIDFWXULQJ VLWH PRQLWRUV LWV !
XVLQJ ERWKIRUPDO DQG LQIRUPDO PHDVXUHYV

JRUPDO PHDLMQAOXKVGH WKHDYHUDJH WLPH UHTXLUHG IRU FKDQJH SURFHV\
WKHSUHYLRXV VI\VWHP DQGLQGLFDWRUVRIULVNUHGXFWLRQ ,QFUHDVFE
FKDQJHDUHYLHZHGDV SRVLWLYHVLIQVRIWUDQVIRUPDWLRQ SURJUHVV I
PRGHO $ORZHUQXPEHURIFRUUHFWLYHDFWLRQV WRIL[HUURQHRXYV FKD
LQFKDQJHSURFHVVTXDOLW\ 7KHVXEVWDQWLDO UHGXFWLRQLQFKDQJH
FROWULEXWLRQ WR WKH VLWHIV VWUDWHILF WUDQVLWLRQ

,QIRUPDO PHOOMWX\UHFULWLFDO UROH GXH WR WKH VLWHTV KLIJK UHOLDQF'
PHDVXUHLVY WKHSHUFHLYHG YHORFLW\RIWKHWUDQVIRUPDWLRQ F\FOH

SURFHVVHV ZLWK WKH *&6 DQ\VORZGRZQLQWKHWUDQVIRUPDWLRQ F\FO
7KLV FRQFHUQ LV DPSOLILHG E\ WKH VLWHYVY OLPLWHG YLVLELOLW\LQWR
PDNLQJ SHUFHLYHG YHORFLW\D VLIJQLILFDQW IDFWRU LQ VKDSLQJEHKDY

5HIJDUGLQJ SURJUHVV WRZDUG WKH GHVLUHG HQG VWDWH QR IRUPDO PHI
HDUOLHU WKLV FRXOG EHDGGUHVVHG E\ VSHFLI\LQJ D WDUJHW VWDWH 2\
DQG ZRXOG WUDFNLQJ FRUUHVSRQGLQJ .3,V 6XFKDGHILQLWLRQ ZRXOG
SURFHVV FDQ EHFRQVLGHUHG FRPSOHWH

&RUUHFWLYBW WMHR@QVRSHDQ VLWH DUH SULPDULO\ GULYHQ E\ SUDFWLF
EXJVDUH GLVFRYHUHG WKH VLWH HYDOXDWHYVY ZKHWKHU WR DOORFDWH
DGRSWD ZRUNDURXQG 7KLV GHFLVLRQLVLQIOXHQFHG E\WKH ORQJ F\FO
KLOH ZRUNDURXQGV PD\ RITHU VKRUW WHUP UHOLHI WKH\ULVNDFFXPXC
WHP XVDJH

$QRWKHU IRUP RI FRUUHFWLYH DFWLRQ LQYROYHV WKH SULRULWL]DWLRG
LQJ $QWLFLSDWLQJ ORQJGHYHORSPHQW F\FOHV WKH VLWH FDUHIXOO\
HQVXUHV WKDW WKH PRVW FULWLFDO QHHGY DUHDGGUHVVHG LQ HDFK LW

'SQTEVMWSR SJA4YVTSWIJYP %GXMZMX] 1SHIPW
7R FRPSDUH WKH 1RUWK $PHULFDQ DQG (XURSHDQ VLWHV WKLV VHFWLRQ
GHILQLWLRQ SXUSRVHIXO DEWLYLWLHV HQYLURQPHQWDO IDFWRUV DQ
VLRQVPLUURUWKHVWUXFWXUHRIWKHSUHYLRXVVHFWLRQVDQG SURYLG
VLWH DSSURDFKHG WKH *&6 WUDQVIRUPDWLRQ 7KHFRPSDULVRQ KLJKOL.
HEFXWLRQ DQG FRQWH[W DQG FRQFOXGHV ZLWK NH\LQVLJKWV LQWR WKH

5RRW 'HILQZWHREMHVLUHG VI\VWHP DQG WKH QHFHVVDU\VWHSVY WR JHW WK
%RWKVLGHVY DJUHHG WKDW LW ZRXOG EH QHFHVVDU\WR DOLJQ ORFDO SU
GDUGYV $GGLWLRQDOO\ WKHUH ZDV VKDUHG DJUHHPHQW RQ WUDQVIHUL
DXWRPDWLRQDQG PDNLQJDOO FKDQJHV LQ WKH VI\VWHP WR PDNH RWKH
WKH SXUSRVHRI WKHWUDQVIRUPDWLRQ L H KDYLQJD VLQJOHV\VWHP Z
LQWKHPDQXIDFWXULQJ VI\VWHP ZDV YRLFHG DOPRVW LGHQWLFDOO\E\ W

%RWK WKH 1IRUWK $PHULFDQ DQG (XURSHDQ VLWHV VKDUHG D FRPPRQ YL\
XVHG VIVWHP IRU PDQDJLQJ FKDQJHV LQ WKH PDQXIDFWXULQJ HQYLURQF
DOLJQ ORFDO SURFHVVHV FRQYHQWLRQV DQG PRGHOLQJVWDQGDUGYV
VIVWHP WR HOQDEOH DXWRPDWLRQ DQG FRQVROLGDWH IXQFWLRQDOLW\
RYHUDUFKLQJ SXUSRVHRI WKH WUDQVIRUPDWLRQ ZDV DUWLFXODWHG LQ

+RZHYHU WKHLU VWUDWHJILF PRWLYDWLRQV GLIIHUHG )RU WKH 1RUWK
GULYHQ E\ WKH QHHG WR VWUHDPOLQH DQG VLPSOLI\QHZ SURGXFW LQWF
ZLWK RSWLPL]HG FKDQJH SURFHVVHV LWV LQWHUHVW ZDVIRFXVHG RQLP
NQRZOHGJH UHGXFLQJORQJ WHUP KHDGFRXQW DQG HQKDQFLQJJORED

7KH (XURSHDQ VLWHDOVR YDOXHG JOREDO LQWHJUDWLRQ EXW WKLV ZDV
ELOLW\ )DFHG ZLWK VORZDQGIUDJPHQWHG FKDQJH SURFHVVHYV WKH VLYV
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WLRQLQJWR WKHIRXQGU\ EXVLQHVVY PRGHO ,WV REMHFWLYHV FHQWHUH
ZKLFK DUH FULWLFDO FDSDELOLWLHV IRUKDQGOLQJLQFUHDVHG FXVWRP

3XUSRVHIXO $FWHN RWHHDYOO VWUXFWXUH RI WKH SXUSRVHIXODFWLYLW\
VLWHYV (DFK PRGHO IRUPHG D ORRS UHSUHVHQWLQJ WKH WUDQVIRUPDW |
HUDWLRQ %RWKF\FOHV EHIJDQ ZLWK WKH ORFDO FROOHFWLRQ DQG SULR
DOLIQPHQW ZKHUH DOO PDQXIDFWXULQJ VLWHV DJUHHG RQ D FRPPRQ UH
OHDVH ZDV GHSOR\HG WR SURGXFWLRQ HQDEOLQJ VLWHV WR UHWLUH R>
UHGXQGDQW DSSOLFDWLRQV

'"HVSLWH WKHVH VWUXFWXUDO VLPLODULWLHYVY WKH PRGHOV GLYHUJHG L
PHQW SURFHVVDQG DGRSWLRQ EHKDYLRU

7KH1RUWK $PHULFDQ VL WHVALEIRWOWEHGHYCHDRSPHQW SURFHVV ,W SDU!
VSHFLILFDWLRQ EDFNORJSULRULWL]DWLRQ DQG ZHHNO\6FUXP PHHWLC
WKURXJKRXW GHYHORSPHQW ,Q FRQWUDVW WKH (XURSHDQ VLWHIV LQY
RIIXQFWLRQDO EORFNV DQG SRVW GHYHORSPHQW XVHU DFFHSWDQFH WF

7KH VLWHV DOVRGRBEWURG RQQHZKHDXWRISHDQ VLWH GULYHQ E\WKH QHH
FKDQJH SURFHVVHV FRQVLVWHQWO\ UHVWUXFWXUHG LWV SURGXFWLRQ
.l D IHDWXUH ZDV DYDLODEOH LQ WKH *&6 LW ZDV DGRSWHG2HYHQ LI LW
DOWHUQDWLYH 7KLV GLIIHUV IURP WKH 1RUWK $PHULFDQ VLWH ZKHUH DG
IHDWXUH

7KLV GLITHUHQFH KHOSV H[SODLQ W KHIXWMHMJIAHKSDW WRIYJHIVQ/'KIRE B 1\QVWULF
HQFH WR *&6 IHDWXUHV UHVXOWHG LQ D KLJKHU QXPEHU RI FKDQJH UHT X
,QFRQWUDVW WKH 1RUWK $PHULFDQ VLWHTVY VHOHFWLYH DGRSWLRQ OH(

(QYLURQPHQWD GYWWRBXWVHW WKH (XURSHDQ VLWH OHYHUDJHG WKH F
WR DFFHOHUDWH LWV WUDQVIRUPDWLRQ )DFHG ZLWK WKH XUJHQW QHH
WKH VLWH XVHG WKH LPPLQHQW WUDQVIRUPDWLRQ WR LQIOXHQFH HDUO
WUDQVODWHG LQWR SULRULWL]HG IHDWXUH UHTXHVWYVY DQG IDVWHU DGR

7KLY HDUONLQIOXHQFH RITHUV DQ DOWHUQDWLYH UXWHI 5B WHKWD WIKFPD@R |
DWWULEXWLQJ KLJKHU XVDJH VROHO\ WR VWULFW DGRSWLRQ EHKDYLRU
KDYHDOORZHGLWWRVKDSHWKHV\VWHP PRUHHIITHFWLYHO\DQGDGRSW I
XVDIJHDQG VKRUWHU FKDQJH WLPHV

/IDWHU WKHFHQWHU RISURMHFWJRYHUQDQFH VKLIWHG WR WKH 1RUWK $F
RI GHYHORSHUV DQG EXVLQHVVY DQDO\WWWYVY WKHUH 7KLV VKLIW UHGXFHGC
GHYHORSPHQW SURFHVV DQG ZHDNHQHG LWV LQIOXHQFH RYHU VXEVHTXFE

7KH SURMHFW HQFRXQWHUHG IXUWKHU FKDOOHQJHYVY ZKHQ UHVRXUFH FX
WKRXJK WKH 1RUWK $PHULFDQ VLWH UHWDLQHG JRYHUQDQFH FRQWURO
UHGXFHG FDSDFLW\DQG D VKLIW LQ LWV EXVLQHVYV VWUDWHJI\ 7KHVH FF
DGGUHVV HDUOLHU LPEDODQFHV LQ LQIOXHQFH DQG SURJUHVYV $V D UHV
FXOWLHVLQUHDFKLQJWKHVDPHDGRSWLRQOHYHOVDQG YHORFLW\DV W
WKHLGHD WKDW XVDJH LV GLIITIHUHQW EHFDXVH RIHDUO\ SULRULWL]DWLR

OHDQZKLOH WKH (XURSHDQ VLWH IDFHG SHUVLVWHQW FKDOOHQJHV UHOI
DVDVHFRQG ODQJXDJH PDGH LW GLIILFXOW WR IXOO\ SDUWLFLSDWH LQ I
WDQFH WHVWLQJ 7KLV FRPPXQLFDWLRQ JDS DIITHFWHG WKH TXDOLW\ DQ ¢
F\FOH SDUWLFXODUO\GXULQJLPSOHPHQWDWLRQ SKDVHYV

OHDVXUHV RI BHUIRUPWR NHWHY HPSORURO O/ PHIDAMRXBRIQLWRU WUDQVIRUPI
SURJUHVV *&6 XVDJH DYHUDJHWLPHSHUFKDQJH DQGULVNUHGXFWLRQ
RIVIVWHPDGRSWLRQDQG SURFHVVTXDOLW\ J)RUH[DPSOH LQFUHDVHG *&
ZHUHLQWHUSUHWHG DV VLIQV RI VXFFHVVIXO WUDQVIRUPDWLRQDQG DO
$ORZHU QXPEHU RI FRUUHFWLYHDFWLRQV ZDV VHHQ DVHYLGHQFH RILPS
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,QIRUPDO PHIHMUHUJB®VR FRPSDUDEOH EXW KDG GLITHUHQW LPSOLFDWLRQ
WLIKWO\LQWHIJUDWHG WKH*&6 LQWR LWV SURGXFWLRQHQYLURQPHQW Z
LQ WKHWUDQVIRUPDWLRQ F\FOH $Q\ GHOD\ GLUHFWO\LPSDFWHG LWV R
$PHULFDQ VLWH ZLWKORZHU *&6 XVDIJHDQG PRUHVHOHFWLYHDGRSWLRC
YHORFLW\

$ FULWLFDOJDS LQ SHUIRUPDQFH PRQLWRULQJ LWWHKHDEV MWULHRIRURD
SURJUHWMOH WKH SURMHFW WHDP UHFHQWO\EHIJDQ WUDFNLQJWKHUHPRY
UHIOHFWV WKHUHSODFHPHQWRIOHJDF\SUDFWLFHVDQG QRW WKH FRUHR
DVLQJOH JOREDOO\ XQLILHG VI\VWHP :LWKRXW JOREDO DOLJQPHQW W|
LQFRPSDWLEOH ORFDO VA\VWHPVY UDWKHU WKDQ DWUXO\LQWHJUDWHG SO

%RWK VLWHYV XVHG IHDW XBR BSWH RW L W IDRMEBRIQDNV@OR QJ WUDQVIRUPDWLR
1RUWK $PHULFDQ VLWH DOVR LQIOXHQFHG WKH WHVWLQJ SKDVH OHYHU
RSWLRQ ZzDV XQDYDLODEOH WR WKH (XURSHDQ VLWH &RQYHUVHO\ WKH
IRU EXJV WKDW ZHUH QRW FULWLFDO HQRXJK WR ZDUUDQW LQFOXVLRQ L
PDQGDWRU\ *&6 XVDJH

7KHVH FRUUHFWLYH DFWLRQV UHYHDO GHHSHU LQVLJKWYV %RWK VLWHYV
WKH WUDQVIRUPDWLRQ F\FOH WKURXJK SULRULWL]DWLRQ 7KH ORQJ F\F(
XVDJH IRUFLQJWHDPV WRFKRRVHEHWZHHQ ZDLWLQJIRUIL[HV RULPSOH
ZDV PDQGDWRU\ DV LQ WKH (XURSHDQ VLWH FDUHIXO FRQVLGHUDWLRQ
VKRXOG EH HPEHGGHG LQ EXVLQHVYVY SURFHVVHV RUD ILLUHTXHVWHG :K
1RUWK $PHULFDQ VLWH WKH V\VWHP ZDV VLPSO\ E\SDVVHG

,QVLIKYWWH PDLQ GLITHUHQFH EHWZHHQ WKH SURGXFWLRQ VLWHV LV UHOD
LQ WKH WUDQVIRUPDWLRQ SURJUHVV DQG WKH VWUDWHJILF IRFXV RI HDF
ZRUNLQJ WRZDUGV KDYLQJ D VLQJOH JOREDO VA\VWHP WR PDNH FKDQJHV
WKH WUDQVIRUPDWLRQ DV ZHOO DV WKH LQWHQGHG VWUDWHJILF XVDJH F
TXHVWLRQ ZKHWKHU ERWK VLWHYVY KDG WKH VDPH YLVLRQ WR EHJLQ ZLWK
ZKRZDVFRQFHUQHG ZLWKPHGLDWLQJRUDOLIJQLQIJWKHVHGLIIHUHQFHYV
HISHFWDWLRQV VWDUWLQJIURP LWV EHJLQQLQJ

7KLV GLYHUJHQFH ZDV IXUWKHU UHLQIRUFHG E\ WKH VWUXFWXUH RI WKH
WKH DOLJQPHQW PHHWWLEDQBVHHIH ZHUH LQWHQGHG WR KDUPRQL]H ORI
SURFHVVHV LQWR D XQLILHG JOREDO PRGHO ,Q SUDFWLFH KRZHYHU WKF
WR D UHOHDVH WKDQ RQ DOLJQLQJ SURFHVVHV $V D UHVXOW WKH *&6 HY
VXEV\VWHPV UDWKHU WKDQ D VLQJOH LQWHJUDWHG SODWIRUP IRU JORE

ORYLQJ RQ WKH SURMHFW PL[HVY ZDWHUIDOO DQG DJLOH BURMHFW PHWEK
WKH *&6 WUDQVIRUPDWLRQ F\FOHVY EOHQGHG $JLOH DQG :DWHUIDOO DSS
RSHG GXULQJ HDUO\ DOLJQPHQW ZRUNVKRSYV RXWOLQHG ZKLFK V\VWHP
DQG LQ ZKDW VHTXHQFH UHIOHFWLQJD :DWHUIDOO PLQGVHW OHDQZKLC
GHWHUPLQHG DQHZ ZLWK HDFK WUDQVIRUPDWLRQ F\FOH HPERG\LQJ $JL
LQWURGXFHG ERWK IOH[LELOLW\DQG FRPSOH[LW\

$OQORWKHUPHWKRGRORJLFDOWHQVLRQHPHUJHG GXULQJWKHGHYHORSPH
ZLWK WKH FRPSDQ\TV VWD UIBXIDHVIRFSHUW BQMWMUURUYV LQ WKH SURGXFWL
FKDQJH KDG WR SDVV WKURXJK PXOWLSOH JDWHYV ZLWK VWULFW UHTXLU
FULWHULD LWZDVUHMHFWHG XQWLO FRUUHFWHG 7KLV T TXDOLW\ GULYHC
DERWWOHQHFN WKDW VLIJQLILFDQWO\GHOD\HG WUDQVIRUPDWLRQ SURJ!

$V D UHVXOW WKH LPSOLFDWLRQV RI PL[LQJ PHWKRGRORJLHYVY DUH QXDQ
LQJURDGPDS IHDWXUHV LWHUDWLYHO\ DOORZV WKH SURMHFW WR UHPD
QHIJDWLYH VLGH WKH VWDJH JDWHDSSURDFK XQGHUPLQHY DIJLOHYV LWFE
GHYHORSPHQW WLPHOLQHV DQG UHGXFHG DGDSWDELOLW\



*EGXSVW

JLIXUH 3URMHFW H[HFXWLRQ 3URMHFW WUDQVIRUPDWLRQ F\FOHV PL[$JLOHDQG

*EGXSVW

7KLY VHFWLRQ LGHQWLILHVY HLJKW NH\ IDFWRUV WKDW FRQWULEXWHG WHF
7TKHVHIDFWRUV ZHUH GHULYHG IURP D FRPELQDWLRQ RIGRFXPHQWDWLR(
PDLQ IDFWRU HQFRPSDVVHYV VHYHUDO V XEVXEWRBW LRROKHKFRUWPI GHWIB L O |
FRGHERRN LV DY D$ODHE@EHII GRKIHZLWK WKH PDSSLQJ RI FRGHV WR WKHLU

)DFWRU FRGLQJUHDFKHG VDWXUDWLRQ LQGLFDWLQJWKDW WKH ILQDO V
RSHQ FRGLQJRIGRFXPHQWDWLRQ SURGXFHG FRGHV $QDGGLWLRQDO

YLHZDQDO\VLV $VINKRZ QVIKH UDWH RI QHZ FRGHJHQHUDWLRQ GHFOLQHG
VDWXUDWLRQ

*EGXSV 3ZIVZMI|
7TKHLGHQWLILHG IDFWRUV DUHJURXSHG LQWR WKUHH RYHUDUFKLQJ FDW
FROQWHBPOX\DHOFHGHQWUQFWR&NMQJ KLVWRULFDO GLIITHUHQFHV FXOWXUDO (
WLRQ UHDGLQHVV 2 H[LVWHG SULRU WR WKH SURMHFW DQG ZHUH EH\RQC
FRQWSDRWHFW UH ODPHHUG HIGFGMRILHVFW O\ IURP WKH SURMHFW DQG DUH VX|
WKHVH LQFOXGH DFFHSWDQFH VRIWZDUH OLIHF\FOH SURMNQMAHDZDUHC
WXDO | DHWHRWWR HIWHUQDO LQIOXHQFHVY WKDW DURVH GXULQJ WKH SURN
SURMHFW{VY WUDMHFWRU\ WKH\UHPDLQHG RXWVLGH WKH WHDPYfV FRQW
FDWHJRU\ (DFKIDFWRULY GLVFXVVHGLQ GHWDLOLQ WKHIROORZLQJVH

+LVWRULFDO "LITKUWQFHWRU FDSWXUHV WKH LPSDFW RI HDFK PDQXIDFW X
UDWLRQ RQ WKH *&6 SURMHFW 7KHFRQWULBXWAWH VXEIDFWRUV DUH LOC

(DFK PDQXIDFWXULQJ VLWH ZDV RULJLQDOO\ GHVLJQHG WR IXOILOO GLII
6RPH VLWHY RSHUDWHG DV IRXQGULHV IURP WKH RXWVHW ZKLOH RWKHU
FXVWRPHUV 7KHVHGLIIHULQJSXUSRVHV OHG WR GLVWLQFW PDQXIDFWX L
LQ WRROV SURFHVVHV DQG FRQYHQWLRQV LQFOXGLQJWKH FKDQJH SU
H[DPSOH LV WKH VSHFLDOL]DWLRQLQ GLIIHUHQW WHFKQRORJ\QRGHV ZK
IORZV

$VDFRQVHTXHQFH HDFKVLWHUHOLHGRQD XQLTXHVHWRIDSSOLFDWLR
FKDQJHSURFHVVHVZHUHKDQGOHG WKURXJK GLITHUHQW DSSOLFDWLRQV
WHQDQFH HIIRUWY DIUDJPHQWHG ,7 ODQGVFDSH DQG IXUWKHU GLYHUJF

7KH KLVWRULFDO GLIITIHUHQFHY DOVR VKDSHG RUJDQL]DWLRQDO VWUXFW



*EGXSVW

JLIXUH &RGH VDWXUDWLRQ

VHWXS DOLJQHG ZLWK LWV EXVLQHVV IRFXV )RULQVWDQFH WKH 1RUWK
VHPLFRQGXFWRUV SULRULWL]HG UHVHDUFK DQG GHYHORSPHQW WR PDL
(XURSHDQ VLWH IRFXVLQJ RQ PDVV SURGXFWLRQ RI ORZ WHFK VHPLFRQ
KLIKWKURXJKSXW HIILFLHQWO\

7TKHFRPELQDWLRQRIGLVWLQFW VA\VWHPY DSSOLFDWLRQV DQGRUJDQL]I
QHHGV DFURVV VLWHYVY $VGLVFXVVHG HDUOLHU WKH (XURSHDQ VLWH ODF
IRUWKH IRXQGU\ PRGHO SURPSWLQJ WKH QHHG IRU SURFHVV LPSURYHP
$PHULFDQ VLWH QHHGHG LPSURYHG LQWURGXFWLRQ SURFHVVHV IRU WKH

+LVWRULFDO GLIITHUHQFHY GLUHFWO\ LQIOXHQFHBE WXUHHD O'XIQARHQW ZRU
WKHVH ZRUNVKRSYVY VLWH UHSUHVHQWDWLYHV DWWHPSWHG WR DJUHH RC
EDVHG RQ WKHLU ORFDO SUDFWLFHVY +RZHYHU IRUFHUWDLQ WRSLFV 2 \
SDUDPHWHUV 2 FRQVHQVXV ZDV QRW UHDFKHG GXH WR WKH XQGHUO\LQJ

&EXOWXUDO '"LITAKIEWQIEHWRU GHVFULEHY KRZ GLITHULQJ UROHV QRUPV D
FXOWXUDO FRQWH[W RIHDFK PDQXIDFWXULQJVLWH LPSDFWHG WKH *&6 ¢
HDUO\ DOLJQPHQW ZRUNVKRSV ZHUH VWURQJO\ LQIOXHQFHG E\ ORFDO P
ZDV OHDQLQJ WRZDUGYV VWDUWLQJ WKH SURMHFW HDUO\DQG OHDUQLQJ |
(XURSHDQ VLWH ZDQWHG WR PDNH VXUH WKDW VXIILFLHQW WLPH ZDV VSHC(
KDYH WKHQHJDWLYH VLGHHIITHFW RI ORRVLQJPRPHQWXP DQG VORZLQJ G

7TUDQVIRUPDWLRQ YR B LQHWRU UHIOHFWV WKH RUJDQL]DWLRQTV OLPLWF
WUDQVIRUPDWLRQ UHTXLUHG E\ WKH *&6 SURMHFW W HQFRPSDVVHV W
HIHFXWLYH FRPPLWPHQW DQG WUDQVIRUPDWLRQ FRPSHWHQFLHV

$V GLVFXVVHGRDODIYPUBWHFTFEGWNKVHQW D VLIQLILFDQW EDUULHU WR GLJ
IRUWXEVHFWLRQQ WKLV FDVH WKH FRPSDQ\TV FXOWXUH VKDSHG E\ WKH
VWURQJHPSKDVLVRQ TXDOLW\ IDYRUHG VWDELOLW\RYHUDJLOLW\ &KD



*EGXSVW

JLIXUH *URXSLQJRIIDFWRUVLQWRDQWHFHGHQW SURMHFW UHODWHG DQC

JRYHUQHG E\ VWDJH JIMWB\SHRFHRVKIVFK UHLQIRUFHG HPSOR\HH PHQWDO
SULRULWL]HG FRQWURO DQG SUHGLFWDELOLW\ 7KLV PLQGVHW OLPLWH
WUDQVIRUPDWLRQ SUDFWLFHV

$QRWKHU FKDO O HO@FNZFO WV REWLVWHQW KLJIK OHY HQHF XWX WH VX & KR B WL
FULWLFDO IRUVHFXULQJUHVRXUFHV DQG QDYLJDWLQJREVWDFOHV ,Q W
EDFNLQJ ZDV LQFRQVLVWHQW (DUO\RQ VXSSRUW DQG ILQDQFLDO EDFN
FUHDVHG RYHU WLPH )RU H[DPSOH WKH UHVRXUFH FXWV DIIHFWLQJ GHY
KDYHEHHQ PLWLJDWHG ZLWK VWURQJHU H[HFXWLYH DGYRFDF\

)LQDOO\ WKH RUJDQL]DW IMRDD@LF R bl BDHWLRHIDWVEKDIE DOLML WW DLQLQJ FK
PDQDJHPHQW DQG VNLOO DVVHVVPHQW 3DUWLFXODUO\ WKH DEVHQFH
DSSURDFK PHDQW WKDW HPSOR\HHV ZHUH QRW JXLGHG WKURXJK WKH WU
LSDQWV VXJIJHVWHG WKDW VXFK VXSSRUW ZRXOG KDYH LPSURYHG DFFHS
QHZ VA\VWHP

$FFHSWDQKHY IDFWRUDGGUHVVHVY WKHLQLWLDOO\ORZOHYHOV RIDFFH
JUDGXDOO\ LPSURYHG RYHU WLPH 7KHDVVRFLDWHG UHVLVWDQFH ZDV C
WHQGHG WR LWV REMHFWLYHV DQG HYHQ WR PHPEHUV RI WKH SURMHFW
PDLQ UHDVRQV IRU WKLV UHVLVWDQFH

J)LUVW LQ VRPH FDVHV ORFDO UHTXLUHPHQWY ZHUH QRW DGHTXDWHO\ F
UHMHFWHG VLPSO\ EHFDXVH LW KDG QRW EHHQ GHYHORSHG ORFDOO\ %l
FRQFHUQ WKDWDV\VWHP GHVLJQRGEG/ W DIHFWKW KH/ QW H CSIRRN RQW I DY \
OHDGLQJWR QHIJDWLYH FRQVHTXHQFHVY GXHWR D ODFNRIFRQWH[WXDO X

6HFRQG WKH *&6 VIDRIOW GRHR/ PHHWHE\GRAMVRDWURQVY WKH VDPHIHDWXUHV D
VIVWHPY RULPSRVLQJIXQFWLRQDO OLPLWDWLRQV $V GLVFXVVHG HDUO



*EGXSVW

JLIXUH &RQFHSWXDO IUDPHZRUN RI KLVWRULFDO GLITHUHQFHVY VXE IDFW

SDUWLFXODUO\ DW WKH 1RUWK $PHULFDQ VLWH ZKHUH FHUWDLQ *&6 IHL
WKH\GLG QRW SURYLGH FOHDU DGGHG YDOXH

7KLUG WKHUH ZDV DXSHURTSOWVRERWPHQW LQ 1% RBW X WH \§ H VR4 5W H MM IGRI
FHUQV WKDW WKH RWKHU ZDV UHFHLYLQJ SUHIHUHQWLDO WUHDWPHQW

(DUO\ LQ WKH SURMHFW WKH (XURSHDQ VLWH KHOG PRUH LQIOXHQFH G>
FKDQJH SURFHVVHV /DWHU WKH FHQWHU RI SRZHU VKLIWHG WR WKH 1R
SHDQ VLWHYV YLVLELOLW\LQWR RQJRLQJGHYHORSPHQW ,Q ERWK SKDVH
VD\LQ SULRULWL]LQJ IHDWXUHV

7KH ILQDO WZR UHDVRQV DIUGWFHIRS/HHUOU RI@IME WRIB ¥ R R © X Q ISFHLVRIQF X
ODUO\VWULNLQJH[DPSOHLQYROYHG WKHNQRZOHGJHWUDQVIHU SURFH\
WKDW PDQ\RI WKHLU UROHV ZRXOG EH HOLPLQDWHG HYHQ DV WKH\ ZHUH
WR WKH SURMHFW 7KLV ODFN RIVHQVLWLYLW\ FUHDWHG UHVHQWPHQW
WKHVH VDPH WHFKQLFLDQV ZHUH EODPHG IRU UHVLVWLQJ WKH WUDQVIF
UHDVRQV B6HYHUDO SDUWLFLSDQWY VXJJHVWHG WKDW WKH VLWXDWLRQ
RITHULQJ DOWHUQDWLYH UROHV RUSURIHVVLRQDO GHYHORSPHQW RSSR

6RIWZDUH /LIHKA\IWOIMDFWRU HQFRPSDVVHV WKHGHYHORSPHQW SKDVH RI W
ZLWK WKH FUHDWLRQ RI IHDWXUH RQH SDJHUV DQG HQGLQJ ZLWK WKH U
VXEIDFWRUV DUH)LOB®MYMWRIDMH®IQQVLIKW LQWR KRZ WKH VRIWZDUH OL
SURMHFW

SDUWLFLSDQWY UHSRUWHG WKDW ORQJGHYHORSPHQW F\FOHV VLJQLILFI
WHP DUFKLWHFWXUH ZDV GHVLIQHG WR DFFRPPRGDWH D EURDG VFRSH D
FDVHV 7KLV DPELWLRQ FRPELQHG ZLWK WKH DGRSWLRQ RI QHZ WHFKQ
GDWDEDVHVDQG VWUHDP SURFHVVLQJ UHVXOWHG LQ D FRPSOH[ GHVLJQ

$QRWKHU FRQWULEXWRU WR HfIWHQGHG GHYHORSPHQW WLPHV ZDV WKH
$V VKRZQIQRUH UHTXLUHPHQW GHILQLWLRQ PHHWLQJY ZHUHLQWHQGHG W
LOWR IXQFWLRQDO EORFNV IRULPSOHPHQWDWLRQ +RZHYHU WKHVH GL\
WR UHZRUNDQG VFRSHFUHHS DV QHZ IXQFWLRQDO EORFNV ZHUH DGGHG

7R FRPSHQVDWH IRU GHOD\V WHVWLQJDFWLYLWLHYVY ZHUH UHGXFHG 7KL
HQWHULQJ SURGXFWLRQ 7KHVH EXJV UHTXLUHG SRVW UHOHDVH SDWFKI|
UHVRXUFHV 7KH WLPH ORVW SDWFKLQJ VRIWZDUH EXJV ZDV ZRUVHQHG
WKHQXPEHU RIGHYHORSHUV RQ WKH SURMHFW :LWK OLPLWHG FDSDFLW



*EGXSVW

JLIXUH &RQFHSWXDO IUDPHZRUN RIVRIWZDUH OLIHF\FOHfV VXE IDFWRU\

EHWZHHQ HLWKHU EXLOGLQJ QHZ IHDWXUHV RU IL[LQJ H[LVWLQJ LVVXHYV
LQWURGXFHG EXJVEXWDOVR GLPLQLVKHG WKHWHDPYVDELOLW\WRDGYI
IRUPDWLRQ F\FOH

BURMHFW $ZDUKRWHWVIVFWRU KLIKOLJKWYV WKH ORQJ WHUP FKDOOHQJHYV ILC
LOOXVWUWDWHE R@FH WKH SURMHFW EHJDQ GHOLYHULQJUHVXOWYV H[HF}
([HFXWLYHV EHJDQ TXHVWLRQLQJWKH YDOXH RI FRQWLQXLQJWKHLQLWL
FRPPLWPHQW 7KLV VKLIW LV FULWLFDO DV H[HFXWLYH VXSSRUW SOD\\
QDYLJDWLQJREFWIAFVOHRROORZLQJ WKH GURS LQ FRPPLWPHQW SURMHF
WR UHGXFH FRVWYV

JLIXUH &RQFHSWXDO IUDPHZRUN RI SURMHFW DZDUHQHVVY VXE IDFWRUYV

7KH UHGXFWLRQ LQ UHVRXUFHVY KDG WZR PDMRU FRQVHTXHQFHYVY ORVV R
FRQIOLFRVAOHGIRBPRVWWUHG QRW RQO\ EHFDXVH WHDP PHPEHUV ZHUH UHP
EXWDOVR EHFDXVHPDQ\OHIWWKHFRPSDQ\HQWLUHO\ 7KLV FDXVHG D St
WLVH $GGLWLRQDOO\ WKH OLPLWHG DYDLODERQLWLARV RNWHRXWEKHW B PG
UHVRXB¥HQRWHG HDUOLHU WKH GHYHORSPHQW WHDP KDG WR FKRRVH EH
IL[ILQJEXJV LWKIHZHU UHVRXUFHY DOLJQLQJRQKRZWRDOORFDWH UHI
GLIILFXOW

*RYHUQDG@KHY IDFWRU UHODWHYV WR WKH ODFN RI VWUXFWXUHG DOLJQPI
VWDNHKROGHUV WKURXJK D IRUPDO JRYHU Q DXV HMNPLHAPOUN Q BY GWV F X
ZDV PLVVLQJIURP WKH RXWVHW GXHWR GLIITHULQJ PRWLYDWLRQV DQG VYV
PLVDOLJQPHQW zZzDV H[DFHUEDWHG E\ WKH DEVHQFH RI D QHXWUDO EDOD
KDYHPHGLDWHG FRQIOLFWV DQG IDFLOLWDWHG FRQVHQVXV :LWKRXW V)



*EGXSVW

WXQLWLHV IRU KDUPRQL]JLQJWKH SURMHFWYV GLUHFWLRQ ZHUH PLVVHG

&RQWH[WXDO YyKEWRNDMWRU UHSUHVHQWY D VHW RI HTWHUQDO HYHQWYV Wk
EXWZHUH EH\RQG WKHFRQWURO RIWKHSURMHFW WHDP 2QHH[DPSOH LV
DWWKH (XURSHDQ PDQXIDFWXULQJVLWH ZKLFKOLPLWHG WKHDYDLODEL
WKHLU DELOLW\ WR FRQWULEXWH WR WKH SURMHFW $QRWKHU H[DPSOH
$PHULFDQ VLWH ZKLFK DIIHFWHG ERWK WKH XVDJHDQG LQWHJUDWLRQ R

'SHI *VIUYIRGMIW
%YHORBEOHVKRZV WKH DEVROXWH FRGH IUHTXHQFLHV RI WKH HLIJKW IDFW
VRIWZDUH OLIHF\FOHDQG SURMHFWDZDUHQHVY ZHUH GLVFXVVHG PRVW
GLITHUHQFHV &XOWXUDO GLIITHUHQFHV DQG FRQWH[WXDO IDFWRUV ZHUH

2YHUDPDORUWK $SPHULFORWGRSHDQ VLW H
+LVWRULFDO 'LITHUHQFH|V
&XOWXUDO 'LITHUHQFHV
7UDQVIRUPDWLRQ|5HDGLQHVV
$FFHSWDQFH
BRIWZDUH /LIHF\FOH

SURMHFW $ZDUHQHVV
*RYHUQDQFH
&RQWH[WXDO )DFWRUV
7RWDO

7TDEOH $EVROXWH FRGH IUHTXHQF\IRU ERWK VLWHVY FRPELQHG DQG HDFK VLWH

7R DVVHVV KRZPXFKHDFKLQWHUYLHZ FRQWULEXWHG WR WKH GHYHORSP
WKH WRWDO QXPEHU RI FRGHV ZDV GLYLGHG E\ WKH QXPEHU RI LQWHUYL
7TDEOH VHUYHVDVDQLQGLFDWRURIFRPSDUDELOLW\EHWZHHQ LQWHUYL

7TKHDYHUDJH QXPEHURIFRGHYV SHU LQWHUY LH 222 DRAUQMIOK OR UGHKGGW HIEDL 6 O
VLWH2BDIRU WKH (XURSHDQ VLWH 7KLV VXJJHVWV WKDW SDUWLFLSDQWV
ORFDWLRQ +RZHYHU DQ LPEDODQFH LQ SDUWLFLSDQW QXPEHUV UHPDL
WKH1RUWK $PHULFDQ VLWH FRPSDUHG WR VL[DW WKH (XURSHDQ VLWH

IRUWK $PHULFORWRBHID Q 6 LWH
7TRWDO 1XPEHU RI &RGHYV
IXPEHURI ,QWHUYLHZYV
$YHUDJH &RGHV SHU ,QWHUYLHZ

7DEOH $YHUDJH FRGHV SHU LQWHUYLHZ

*EGXSV 4EXXIVRW
%DVHG RQ WKH FRGHG LQWHUYLHZV FRGH SDWWHUQV ZHUH LGHQWLIL
LOWHUDFW 7KHVH SDWWHUQV SURYLGH LQVLIJKW LQWR WKH UHODWLRQ
WKHFRQFHSWXDO IUDPHYREW LSRUHNVRIOMHYG HQ RI WKH LGHQWLILHG SDWW
JLIXUH 1RWDEO\ QRQH RI WKH SDWWHUQV LQYROYHG FRQWH[WXDO IDFW
LVRODWHG QDWXUH

SDWWHUQ 7UDQVIRUPDWBRQ\HDUWEH QHNB\HF ©&6 SURMHFW VHUYHG DV D W
JURXQG IRUQHZ WHFKQRORJLHV DQG PHWKRGRORJLHVY LQFOXGLQJDJLO
FRQIOLFWHG ZLWK WKH FRPSDQ\YfVVWDJH JDWH SURFHVV ZKLFKUHIOHFYV
DQG FRQWURO WUDQVIRUPDWLRQ UHDGLQHVYV 7KLV PLVDOLJQPHQW FL
ZDUH OLIHF\FOH DYLGKVHULEHG LQ



*EGXSVW

JLIXUH 2YHUYLHZ RIFRGH SDWWHUQV WKDW RFFXUUHG LQ LQWHUYLHZV

SDWWHUQ 7TUDQVIRUPDWERDPHUBOGBERHWVDEVHQFH RI D FRPPLWWHG KLJK
HFXWLYHVSRQVRU WUDQVIRUPDWLRQUHDGLQHVY PDGHLWGLIILFXOW \
VLWHYV LWKRXWDVWURQJEXVLQHVY VLGHDGYRFDWH WKH SURMHFW OI
FRRUGLQDWH HIITRUWV DQG UHVROYH FRQIOLFWYV JRYHUQDQFH

SDWWHUQ 7TUDQVIRUPDW I$F@ B W0 RHHVKH SURMHFWTIV RXWVHW DXWR
FLDQV ZHUH LQIRUPHG WKDW DSSUR[LPDWHO\ RI WKHLU UROHV ZRXOG
WLRQ 7KH VOLGH FRPPXQLFDWLQJ WKLV ZDV ODWHU UHPRYHG EXW QR
LQWURGXFHG WR VXSSRUW DIITHFWHG HPSOR\HHV WUDQVIRUPDWLRQ UH
GHPRWLYDWHG DQG UHOXFWDQW WR FRQWULEXWH WKHLU NQRZOHGJH W

3DWWHUQ 7UDQVIRUPDWSREKSWDQREHSEYRMHFWIV YLVLRQ ZDV QHYHU |
PXQLFDWHG WR WKRVH PRVW DIIHFWHG E\ WKH WUDQVIRUPDWLRQ :LWK
PDWLRQ UHDGLQHVV WKH YLVLRQ DQG LWV EHQHILWY FRXOG KDYH EHF
LQFUHDVLQJEX\ LQDQG DFFHSWDQFH DFFHSWDQFH

SDWWHUQ TUDQVIRUPDWILSREBEWO ZEFHNWWHU FRPPXQLFDWLRQ DQG ORQ
VSHFWLYHV IRUWKH SHRSOH ZKRVH MREV ZRXOG EH FXW WUDQVIRUPDW
DFFHSWDQFH RI WKH SURMHFW DFFHSWDQFH

3DWWHUQ +LVWRULFDOFEHSWEOQFRIEDO PDQDJHPHQW GRHY QRW XQGH
ORZ OHYHO GHWDLOV ZKLFKPDNH XS WKH GLIIHUHQFHV EHWZHHQ SURGX
ILJXUDWLRQ PRGHOLQJ HWF KLVWRULFDO GLIIHUHQFHV :KHQ GHFLVL
LWFDQ FUHDWH WKH IHHOLQJ WKDW ORFDO UHTXLUHPHQWYVY DUH QRW FRQ
YHUVLRQ RI WKH *&6 DFFHSWDQFH

*OREDOPDQDIJHPHQW ODFNHG GHWDLOHG XQGHUVWDQGLQJRIWKHRSHU
LQJ VLWHYV VXFK DV FRQILIXUDWLRQ PRGHOLQJ DQG WRROLQJ KLVWRL



*EGXSVW

PDGHFHQWUDOO\ WKLY OHG WR SHUFHSWLRQV WKDW ORFDO UHTXLUHPH
WDQFH RI WKH *&6 VIVWHP DFFHSWDQFH

SDWWHUQ +LVWRULFDBQRMHEW QEBESWQOQHWHNWEHILQQLQIJ RI WKH SURMHFW
WR EH \HDUO\ PHHWLQJY RI DOO JOREDO SURMHFW PHPEHUV +RZHYHU
SURMHFWDZDUHQHVY EHFDXVHWKHUHZDV QR SUHVVLQJEXVLQHVV QHH
VLWH KLVWRULFDO GLIITHUHQFHYV

SDWWHUQ &XOWXUDGOFEHBWHQ@FFHYO QRUPVDQG YDOXHVDW WKH (XURSH
PDGHKHDGFRXQWUHGXFWLRQVVHHPLPSRVVLEOH FXOWXUDO GLIITHUHQ|
IHDVLEOH WKH VLWH SULRULWL]HG ORFDO IHDWXUHV WR RIIVHW ZRUNIR
IDYRULWLVP DQG UHGXFHG DFFHSWDQFH RI WKH *&6 DW WKH 1RUWK $PHU|

SDWWHUQ & X OWXUD O6 RIWADHUHFHVHR\FIOWLPHY FXOWXUDO GLITHUHQF
GLIILFXOWWRDOLJQRQ SUDFWLFHVRUUHOHDVHV VRIWZDUH OLIHF\FOH

SDWWHUQ *RYHER DWW AHIDO 'LITKWHQ@QBHMWOUON DOLIJIQPHQW ZRUNVKRSYV
PHQWDOLWLHY EHWZHHQ VLWHVY FUHDWHG WHQVLRQ FXOWXUDO GLIIHUH
SUHSDUDWLRQ ZKLOH WKH 1RUWK $PHULFDQ VLWH IDYRUHG UDSLG LWHL
PHGLDWH WKHVH GLITHUHQFHV DQG IRVWHU EHWWHU DOLJQPHQW JRYHU

SDWWHUQ *RYIHUQUWRHLFDO 'LITKHH@RHWK $PHULFDQ VLWH RIWHQ FK
DGRSW *&6 IHDWXUHV WKDW RITHUHG QR FOHDU DGYDQWDJH RYHU H[LVYV
7KLV VHOHFWLYHDGRSWLRQ ZDV SRVVLEOH EHFDXVH WKHUH ZDV QR JRYF
XVDJH JRYHUQDQFH

3DWWHUQ  *RYHBRPHEWD QIFBHO\ LQ WKH SURMHFW WKH (XURSHDQ VLWH
RYHU IHDWXUH SULRULWL]DWLRQ OHDGLQJWR SHUFHSWLRQV RI SUHIHU
WKH 1IRUWK $PHULFDQ VLWH DFFHSWDQFH $OWKRXJK WKH SURMHFW O}
DWWHPSWHG WR EDODQFH LQWHUHVWVY WKHDEVHQFHRIDIRUPDO JRYHU
HIIRUWV JRYHUQDQFH

SDWWHUQ *RYYH $ @ PHQFWM D 6D\ WKH SURMHFWY{V FHQWHU RI SRZHU UH
$PHULFDQ VLWH ZKHUH ERWK WKH SURMHFW OHDG DQG GHYHORSHUV DU
WKDW 1RUWK $PHULFDQ SULRULWLHY GRPLQDWH IHDWXUH GHYHORSPHQV
SURFHVV FRXOG KHOS EDODQFH SULRULWLHVY DFURVV VLWHYV JRYHUQDRQF

SDWWHUQ *RYYHSRPHQFWD GHHHKVHUV IHOW WKDW GHYHORSHG IHDWXUHYV
QHHGVY GXH WR SRRUDOLJQPHQW EHWZHHQ GHYHORSHUV DQG EXVLQHVV
FRQQHFW OHG WR SHUFHSWLRQV RI WKH VA\VWHP DVLQFRPSOHWH RU UHV\

SDWWHUQ *RYHERDVQAHHUH /LIHADAW@XUH SULRULWL]IDWLRQ ZDV KDQGOHC
RSPHQWPHHWLQJY VRIWZDUH OLIHF\FOH EXW WKHVHPHHWLQJV H[FOXC
FURVV IXQFWLRQDOLQSXWOHGWRPLVDOLIQPHQW EHWZHHQ WHFKQLFD!

QDQFH

SDWWHUQ 6RIWZDUHARH & WDEFWKH HDUO\ VWDJHV QHZ *&6 YHUVLRC
SOR\HG WR SURGXFWLRQ GHVSLWH FRQWDLQLQJ EXJV VRIWZDUH OLIHF)\
XVHU H[SHULHQFH DQG UHGXFHG DFFHSWDQFH RI WKH VA\VWHP DFFHSWDC(

3DWWHUQ 6RIWZDY I FIFIMSWIDMFUH. QJ SODQQLQJ WKH FRPSOH[LW\ RI WKF
ZDV XQGHUHVWLPDWHG VRIWZDUH OLIHF\FOH 7KLV OHG WR SUHPDWXU
WLRQV ZKLFK GHPRWLYDWHG VWDII DFFHSWDQFH $V GHYHORSPHQW S
SOH[LW\EHFDPH HYLGHQW IXUWKHU GHOD\LQJ SURJUHVV VRIWZDUH OLI



'SRGITXYEP *VEQI[SVO

SDWWHUQ 6RIWZDIUBURMHAMO$ZD UBIQMHIVIVOO\ TXDOLWN\DVVXUDQFH WHY
FRQGXFWHG ORFDOO\ VRIWZDUH OLIHF\FOH +RZHYHU GXH WR SHUFHLY
7KLVFKDQJHOHGWRDORVVRILQWHUQDO NQRZOHGIJHDQG UHTXLUHG UH\
SURMHFW DZDUHQHVV DQG FRQWLQXLW\ SURMHFW DZDUHQHVV

SDWWHUQ SURMHIFWRBRADUMHVAM | BMBOHVXOW RIWKHUHVRXUFHFXWV S
QHVYVY WKHVFRSHRIWKHSURMHFW ZDV WRR ODUJHIRU WKHDYDLODEOH

'SRGITXYEP *VEQI[SVO
%\ FRPELQLQJ WKH IDFWWRXES/HFWHRQE WRIP UDQNLQJ IURP WKH SUHYLRX
FRQFHSWXDO IUDPHZRUN IRU GLILWDO WUDQVIRUPDWILRQH URKMHFWYV ZD}
WZRPRVW LQIOXHQWLDO IDFWRUV DUHWKHLEBWQR®KWR B W & IRRNDQHWY E DRVEHREOR
WKH QXPEHU RI WLPHV WKLV FRQQHFWLRQ DSSHDUHG LQ WKH SDWWHUQV

JLIXUH &RQFHSWXDO IUDPHZRUN RI WKHHLJKW IDFWRUV LQIOXHQFLQJFURVYV FXOWXUDO C
EXVLQHVVHYV

%DVHG RQ WKH I DF¥RRW S Q W@V IRUPDWLRRBHD B VQHWR/QJ LQIOXHQFF
$FFHSWDQFH

I*RYHUQBQNH VWURQJ LOFEKIS WBPIRHBXVH RI WKHIROORZLQJWZR PHFEKI
WKHRQHKDQG DVWUXFWXUHGJRYHUQDQFH SURFHVVFDQ SUHYHQW
LQIHDWXUH SULRULWL]DWLRQ DFURVYVY VLWHYVY 2Q WKH RWKHU KDQG
NH\ XVHUV UHFHLYH WKH IHDWXUHV WKH\QHHG E\DOLJQLQJEXVLQHV'

$7KH OLQN EFHUMZHHRUPDW LR Q GHOFGILSQHDMYSHLPDULO\ GULYHQ E\ FKDQJ
DJHPHQW 7UDQVSDUHQW RQJRLQJFRPPXQLFDWLRQ DQG D FOHDUO)
VLVWDQFH WR FKDQJH ORUHRYHU VWDNHKROGHUVY QHJDWLYHO\ DIIH
RIIHUHG ORQJ WHUP FDUHHU SHUVSHFWLYHV WR IRVWHU HQJDJHPHQV

$W WKH VDPHRWHBR DQFO X HHOFHNV X UD O 'L #HIHVWARUIHFAVD O ' 1D QR RVQFBIW H
/ILIHF\FOH

T WFDQ PLAWIOQWWWHD O 'lHIHQMQROBWXFLQJ D EDODQFLQJ UROH WR PHGLD\V



*EGXSVG6EROMRK

$,WFDQ UHIGWFRULFDO B\ HUKQUAKM FRQVLVWHQW LPSOHPHQWDWLRQ L
PDWLRQ RXWFRPHV DFURVV ORFDWLRQV

+ WFDQLPSURYHDOLJQPHQW EHWZHHQ GHYHORSPHQW R%WBXWY DQG
ZDUH /LIHF\FOH

$FFHSWDQBRIWZDUH /DHFA\EQWHUGHSHQGHQW /RZ DFFHSWDQFH FDQ O
GHOD\RUREVWUXFW GHYHORSPHQW HIITRUWV &RQYHUVHO\ LI WKH VRIW_:
RXWFRPHYV DFFHSWDQFH GHFOLQHV

$ VLPLODU G\QDPLF H§RJVW ¥ EHW/ZHBIEUROMH FW $Z DBWHRHWH/ORSPHQW \LHOC
UHVXOWYV H[HFXWLYH DWWHQWLRQ PD\ZDQH OHDGLQJWR UHGXFHG UHYV
QHVV FDQ UHVXOW LQ DQ LPEDODQFH EHWZHHQ SURMHFW VFRSH DQG DY
GHYHORSPHQW WLPHOLQHV

7KH SURMHFW UHODWHG IDFWRUV DUH VKDSHG E\ DQWHFHGHQW IDFWRU
HQFHV DQG 7UDQVIRUPDWLRQ 5HDGLQHVV 7KHVHDQWHFHGHQWYV IDOO L

$+6LWH VSHFLILF GLVMWRUBIQFMHY'LITHUHQFHY DQG &XOWXUDO 'LITHUHQFH
$7UDQVIRUPDWLRQ 5HDGLQHVYV

6LWH VSHFLILFBELHIAFW BHRFHHYWDQFH 6RIWZDUH /LIHF\FOH DQG 3URMHFW

f1HIOHFWLQJ KLVWRULFDO GLIITHUHQFHY VXFK DV YDU\LQJ UHTXLUHP
RXWFRPHV

f+LVWRULFDO GLITHUHQFHV FDQ DOVR UHVXOW LQ GLYHUJHQW EXVLQH

F&XOWXUDO GLIITHUHQFHVY FRPSOLFDWH DOLJQPHQW RQ SURMHFW DSSI
SVWDUW HDUO\V DQG 33SODQ DKHDG" PHQWDOLWLHYV

7UDQVIRUPDWLRRDGIOXEIQFHWSFFHSWDQFH *RYHUQDQFH DQG 6RIWZDUH

F6WURQJH[HFXWLYH FRPPLWPHQW IDFLOLWDWHY FURVYVY VLWHDOLJQP

ft5HDGLQHVVDOVRDIIHFWY WKHVRIWZDUH OLIHF\FOH WKURXJKVNLOO
PHWKRGRORJ\ FKRLFHV

KL RQWH[WXDG)BAWROUOXHQFH WKH SURMHFW QR SDWWHUQV ZHUH LG}
IDFWRUV $GGLWLRQDOO\ WKH\UDQNHG ORZHVW LQ WKHIDFWRU IUHTXHC
ZDV OLPLWHG

*EGXSVO6EROMRK

7KLV VHFWLRQ SUHVHQWY WKH UHVXOWYV RI WKH IDFWRU UDQNLQJ 7KH
UHODWLYHLPSRUWDQFHRIHDFKIDFWRUDQGKHOSLGHQWLI\ZKLFKIDFW|

6EROMRKGB6IWYPXW
7KH DSSOLFDWLRQ RI WKH %D\HVLDQ %HVW :RUVW OHWKRBEBWHRGXFHG W|
ZLWK WKH FRUUHVSRQGLQJADEDML DKH DRIQYWIQWWHHRIEQ RI HDFK GHFLVLRQ P
HUHQFHV LV HYDERBWBG MXH IXOO FUHGDO UDQNLQJV DWHHFIWLIR.GQD'D EO H L G

7TKHUDQNLQJUHVXOWV FDQEHJURXSHGLQWR WKUHH WLHUV %RWK VLGH
IDFWRUV +RZHYHU WKHLQWHUPHGLDWH IDFWRUV ZHUH H[DFWO\UHYHU'
RI OLPLWHG LPSRUWDQFH GXH WR Rl WKH LPEDODQFH EHWZHHQ SDUWLFL
(XURSHDQ VLWHYV

FORVWLQIOXHQ®WHMHEWPQYRMWNMQG 6RIWZDUH /LIHF\FOHHPHUJHG DV WKH
ERWKVLWHY )RUWKH1RUWK $PHULFDQ VLWH 6RIWZDUH /LIHF\FOH UL
R##=0:93 )RU WKH (XURSHDQ VLWH $FFHSWDQFH ZDV PRVW LQIOXHQW.L
d=0:99

f, QWHUPHGLDWHI CCFAWRRUW +LVWRULFDO 'LITHUHQFHY 3URMHFW $ZDUH
QHVY DQG *RYHUQDQFH VKRZHG UHYHUVHG UDQNLRUWKHW AMHHRD/QK H
VLWHKH RUGHU ZzDV +LVWRULFDO 'LIIHUHQFHY 3URMHFW $ZDUHQHVYV



*EGXSVG6EROMRK

*RYHUQDQFH ZLWK WKH ORZHVW FRQILGH®PBE LXVWYKKINRGHD Q VQWIHQ J I
WKH RUGHU ZDV UHYHUVHG ZLWK DA>®:BRQILGHQFH OHYHOV DERYH

$/HDVW LQIOXHQ&R@WH PEXMRYUWFWRUV DQG &XOWXUDO JLIIHUHQFHV F
$W WKH 1RUWK $PHULFDQ VLWH FXOWXUDO 'LIIHUHQFHV ZHUH FRQVLC

)DFWRH0/99 $W WKH (XURSHDQ VLWH &RQWH[WXDO )DFWRUV UDQNHG
d=0:72

)DFWRU | cHLIJKW 2YHUBIOIKW 13 6LWHIKW (8 6LWH
+LVWRULFDO 'LITHUHQFHV
&XOWXUDO 'LIIHUHQFHV
7UDQVIRUPDWLRQ 5HDGLQHVYV
*RYHUQDQFH
$FFHSWDQFH
6RIWZDUH /LIHF\FOH
B3URMHFW $ZDUHQHVV
&RQWH[WXDO )DRWRUV

7DEOH :HLJKWV IRU ERWK VLWHVY FRPELQHG DQG HDFK VLWH LQGLYLGXDOO\ 1$ 1RUV

5DQNLQJ 2YHUDOOGDQNLQJ 1$ 6LWH5DQNLQJ (8 6LWH

6RIWZDUH /LIHF\F@GRIWZDUH /LIHF\F@GAFHSWDQFH

$FFHSWDQFH $FFHSWDQFH 6RIWZDUH /LIHF\FOH
*RYHUQDQFH +LVWRULFDO 'LIIHUYRNHWYD QFH
7UDQVIRUPDWLRQBHOMHOWMSZDUHQHAVYDQVIRUPDWLRQ 5HDGLQHVV
+LVWRULFDO 'LITHOBWRGEWMRUPDWLRQBHONH W $ZDUHQHVV
3URMHFW $ZDUHQMRYHUQDQFH +LVWRULFDO 'LIIHUHQFHV
&XOWXUDO 'LIIHUHRERRHVH[WXDO )DREWKOWXUDO 'LITHUHQFHYV
&RQWH[WXDO )DRVE&ROW XUDO 'LIIHUHMRIHVH[WXDO )DFWRUYV

7DEOH 5DQNLQJVIRUERWK VLWHYVY FRPELQHG DQG HDFK VLWH LQGLYLGXDOO\ 1% 1RL

$V VKRZQ@OLEOH WKUHH RXW Rl WHQ GHFLVLRQ PDNHUV UHSRUWHG LQFR(
UDQNLQJV 7KLV LQFRQVLVWHQF\PD\UHIOHFW VHYHUDO XQGHUO\LQJ LV
SHUFHLYHG WKH IDFWRUV DV LQWHUGHSHQGHQW ZKLFK FRPSOLFDWHG
FRQWUDGLFWLRQV $QRWKHU H[SODQDWLRQ FRXOG EH WKDW WKH UDQN
UHVXOWLQJLQ PLVXQGHUVWDQGLQJVY RULQFRUUHFW DSSOLFDWLRQ E\ \
WKHLQFRQVLVWHQFLHV VLPSO\UHIOHFW JHQXLQH DPELJXLW\RU IOXFW X

,QGHSHQGHQW RI WKH H[SODQDWLRQ IRUWKH LQFRQVLVWHQF\ WKH GHF
SUHIHUHQFHV 7KLV GHFLVLRQ ZDVPDGHWR SUHVHUYH WKH REVHUYDWLR
FRQVLVWHQF\ ZKLFK LWVHOIRIIHUV YDOXDEOH LQVLJKW LQWR WKH FRPS
7KH LPSOLFDWLRQV RI WKLV FKRLAFKDEBWBUVFXVVHG IXUWKHU LQ

1U] 6LWH&S5 | 7TKUHVKRERVLVWHQW"
(8 <HV
(8 1R
(8 <HV
(8 <HV
(8 <HV
(8 <HV
1% <HV
1% <HV
1% 1R
13 1R

7DEOH &RQVLVWHQF\RI GHFLVLRQ PDNHU SUHIHUHQFHV 1% 1RUWK $PHULFD (8 (XURSH
WKH VROYHU SURYLGHG DW %HVWLRKVW BEBWHKEREQ WKH ZRUN RI /LDQJHW DO



*EGXSVG6EROMRK

-RXIVTVIXEXMSR SJ XLI*EGXSVG6EROMRK 2SVXL %QIVMGE
JRUWKH IRUWK $PHULFDQ VLW H RWW AIKUWH K HH B B EmDM @ WRISFFHSWDQFH FD
DWWULEXWHG WR WKHVLWHYVGLUHFWLQYROYHPHQWLQGHYHORSPHQW
DW WKLV VLWH SDUWLFLSDQWY KDG JUHDWHU H[SRVXUH WR WKH VRIWZ
HOHPHQW LQ WKHLU ZRUOGYLHZ 7KLVLVDOVR UHIOHFWHG LQ WKH VLWH!

,Q FRQWEFEBMBWDRENHG ORZHU OLNHO\ EHFDXVH *&6 DGRSWLRQ ZDV QRW
$PHULFDQ VLWH $VDUHVXOW WKHVLWHGLG QRWH[SHULHQFHWKH VDPH
ZKHUH LPSOHPHQWDWLRQ ZDV FRPSXOVRU\ 1HYHUWKHOHVVY VHYHUDO ¢
VLWH UHSRUWHG SUHIHUHQWLDO WUHDWPHQW WRZDUG WKH (XURSHDQ
7KLY VHQWLPHQW KHOSV H[SODLQ ZK\DFFHSWDQFH VWLOO UDQNHG KLJK

7KH UHODWLYHO\ Kt I KWRQINADI RQYEBURIPHAW $ZRARPGBWWGDOR/IRU

PDWLRQ 5HD@QQERNWHWYW QDRF® EH OLQNHG WR WKH YLVLELOLW\ RI WKH VRIW
GHYHORSPHQW WHDP EDVHG DWWKH 1RUWK $PHULFDQ VLWH LPSOHPHQW
LFDO GLITHUHQFHY ZHUH PRUHDSSDUHQW 6LPLODUO\ WKHUHVRXUFH FX
ZKLFK ZHUH ORFDWHG DW WKH 1RUWK $PHULFDQ VLWH FRQWULEXWHG WHR

7KH ORZ UD @NXIOQUXRID O ' LADNVDHIH[ISUFWHG HVSHFLDOO\JLYHQ UHSRUWV
WZHHQ PHPEHUV RIWKHWZRVLWHY +RZHYHU WKLV PD\EH GXHWR WKH SU
ZKLFK OLNHO\UHGXFHG WKHHIIHFW RIFXOWXUDO GLIITHUHQFHV RYHU WLP
DOUHDG\DFFXVWRPHG WR ZRUNLQJLQLQWHUQDWLRQDO HQYLURQPHQW V
LPSDFW RI FXOWXUDO YDULDWLRQ

6LPLODORQWH[WXDDHORWRWLFLSDWHG WR UDQN KLJKHU JLYHQ WKHLU SR
SURMHFW RXWFRPHV <HW SDUWLFLSDQW IHHGEDFN VXJIJHVWYV WKDW Wtk
DV H[SHFWHG RU ZHUH QRW FRQVLGHUHG LQIOXHQWLDO DW DOO * SRVVL
WHDPYV VSKHUH RI FRQWURO

-RXIVTVIXEXMSR SJI*EGXSV6EROMRK )YVSTIER 7MXI
JRUWKH (XURSHDQ VLWH WHKISIWRNQHBDERN WZDRIH /LIHF\FOH UHIOHFWYV V
LQ ZKLFK WKHVH IDFWRUVY HPHUJHG GXULQJ WKH WUDQVIRUPDWLRQ $V Q
VXUURXQGLQJ WKH *&6 UROORXWLQFOXGHG D PHVVDJH WKDW RI DXWR
MREV 7KLV DQQRXQFHPHQW FRPELQHG ZLWK OLPLWHG IROORZ XS FRPP
RI *&6 DGRSWLRQ OHG WR VWURQJ UHVLVWDQFH &RQVHTXHQWO\ $FFH
LQIOXHQWLDO IDFWRU

'XHWR WKHPDQGDWRU\LPSOHPHQWDWLRQ WKH (XURSHDQ VLWH WLJKW(
VIVWHP 8QGHU WKHVH FRQGLWLRQV GHOD\VLQ WKH VRIWZDUH OLIHF\F(
GLUHFWO\ LPSDFWHG RSHUDWLRQDO IOH[LELOLW\ 7KLV 6IRSWWDPDQM WKH
/LIHF\FBDRRW R U

7KH UHODWLYHO\ KIRNMHWIDMNQRRMHIDRIVIRUPDWLREOG® BB IDWHWVVLEXWHG WR W
URSHDQ VLWHYTV OLPLWHG YLVLELOLW\ LQWR WKH GHYHORSPHQW SURFH
GHFLVLRQV DQG D UHVXOWLQJIHHOLQJRIH[FOXVLRQ SBYWUBDSIFHW YV HF
3DUWLFLSDQWY DOVR UHFRJQL]HG WKH DEVHQFH RI RUJDQL]DWLRQDO Ft
LQJLQYROYHG LQ WKH SURFHVV 7KLV ODFN Rl LQFOXWVDRYIRRE®DWLRRQW
SHDGLQHVV

,Q FRQWURWMW FW $ZDQEIQMVRULFDO UDIGINH@ PHRZHU 6LQFH WKH (XURSHD
QRW UHVSRQVLEOH IRUGHYHORSPHQW LW ZDV RQO\LQGLUHFWO\DIIHFW
ZKLFK DUH FHRUWRULIHF WR BZ DEIHPQOWDWW O\ WKH FKDOOHQJHYV DVVRFLDWHG Z
KLVWRULFDO GLIITHUHQFHYVY ZHUH OHVV YLVLEOH WR WKH (XURSHDQ WHDP
GLVWDQFH IURP WKHGHYHORSPHQW FHQWHU

6LPLODU WR WKH 1RUWK $PHU L F D&XDIWMH NCOK ' HDARBRHO@EHINYI D BDY FW R U V

XQH[SHFWHG 3DUWLFLSDQWV IURP WKH (XURSHDQ VLWH UHFDOOHG HDU
+RZHYHU RYHUWLPH SURMHFWPHPEHUVY EHFDPHDFFXVWRPHG WR WKH F
OLNHO\UHGXFHG WKH SHUFHLYHG LPSDFW RI FXOWXUDO GLIIHUHQFHV /L
FRQVLGHUHG LQIOXHQWLDO RUZHUH YLHZHG DV RXWVLGH WKH SURMHFW



7XVEXIK]

7XVEXIK]

'LILWDO WUDQVIRUPDWLRQ VKRXOG VXSSRUW W KHWHFWIQRPDRKIMR Q TV E X'
EXVLQHVYV VWUDWHI\ GHILQHVY WUDQVIRUPDWLRQ REMHFWLYHV I WKH W
WLYHV GLIJLWDOWUDQVIRUPDWLRQ GRHV QRW VXSSRUWXNMKHEXWYLQHVV \
SULQFLSDO FDXVHV WKDW FDXVH GLJLWDO WUDQVIRUPDWLRQ WR GLYHUJ
LGHQWLILHG

7TUDQVIRUPDWLRQ REMHFWLYHV DUH QRW DOLJQHG ZLWK EXVLQHVYV V)
7TUDQVIRUPDWLRQ VWUDWHJ\ GRHVY QRW DGGUHVV WUDQVIRUPDWLRQ
7TUDQVIRUPDWLRQ VWUDWHI\GRHY QRW DGGUHVVY HPHUJHQW EDUULH
7TUDQVIRUPDWLRQ VWUDWHI\GRHY QRW FRQVLGHU 2'75

&RQVLGHULQJ WKHVH IRXU FDXVHV RIGLYHUJHQFH WKLV VHFWLRQ ZLOO
WLRQ 7R WKDW HQG DQ RYHUYLHZ RI WKH VWUDWHJ\ ZLOO EH JLYHQ LQ
VHFWLRQV ZLOO DGGUHVYV HDFK RI WKH IRXU SULQFLSDO FDXVHV IRU GLY
(DFKRIWKHVHVHFWLRQV FRQFOXGHV ZLWKDQDFWLRQDEOH VXPPDU\ VW
SUDFWLFH IUDPHZRUN -DU]IDBR&GVSIUHMHOW®HG ZLWK FRUUHVSRQGLQJ RE
UHVXOWYV

TXVEXIK]3ZIVZMI]
$ KLIJK OHYHO RYHUYLHZ RI D WUDQV)RUPDHN 7K@ MW O B WW V\KIRRZKLHY HV WU
PDWLRQREMHFWLYHV LWHUDWLYHO\WKURXJKUHSHDWHG WUDQVIRUPDW
UHOHDVH &RQVHTXHQWO\ WKHWUDQVIRUPDWLRQ SURFHVV UHPDLQV IO|
VWDQFHYV

(DFK LWHUDWLRQ VWD DW VJZ PAHQDVVPHRHMMIRIV I RUP WKH JOREDO EXVLQHV
ORFDOO\DFFHSWHG EXW JOREDOO\DOLJQHG SUDFWLFHV 1H[W WKH Gt
WKHDOLJQHG SUSEK\WEMLFE XBBQ$HMHUZDWGR QW K 6 U DWRNGFRIGXFWLRQ
ZKLFK LQFOXGHV XVHU WUDLQLQJ WR HQVXUH DGRSWLR®DXDWRZO\ WKH W
WKH UHOHDVH KDV FRQWULEXWHG WR WUDQVIRUPDWLRQ REMHFWLYHV

$ JOREDO GLJLWDO WUDQVIRUPDWLRQ JRYHUQDQFH VWUXFWXUH DGGUH\
WXUH D JOREDO SURMHFW PDQDJHPHQW RIILFH 302 LV UHVSRQVLEOH I
WUDQVIRUPDWLRQ SURMHFWY 7KLV VLPSOLILHV DOLJQPHQW ZLWK EXVL
HITRUWY DUH PDQDJHG LQ RQH SODFH $GGLWLRQDOO\ WKH 302 FDQ GHFL
SRUWIROLR 7KLVHQDEOHVY GHWDLOHG DOLJQPHQW RI EXVLQHVV VWUDW
SURMHFW WDUJHWV 7KLV JRYHUQDQFH VWUXKWXHHARWVYRQQHVHQWHG LQ P

7KHVHFRQG SULQFLSDO FDXVH FRQFHUQV WKH HITHFWLYHQHVV RI GLJLW|
WKURXJK WKHWUDQVIRUPDWLRQ .3, ,WZLOXCEMHBEWHRBQWHG LQ PRUH GH

7TRDGGUHVV HPHUJHQW EDUULHUV DQG WKXV WKH WKLUG SULQFLSDO FD
VSHFLILF DVSHFWV RI WKH WUDQVIRUPDWLRQ F\FOH 7KH\DUH D GHFRX
LQFUHDVLQIJWKH YLVLELOLW\RIWKHGHYHORSPHQW SKDVH F FKDQJLQJ
G HQVXULQJV\VWHP DGRSWLRQ 7KLVLVWKHFRUHRIWKHVWUDWHJI\EH
IDFWRUV $FFHSWDQFH DQG 6RIWZDUH /LIHF\FOH MWXENGIGWHRQUHVHQWHG

7TKHODVWSULQFLSDOFDXVHLVDGGUHVVHGE\FRQWLQXRXVO\VUHIOHFWL(
IUDPHZRXBVHFWLRQ@KLV FRPHVZLWKWZREHQHILWY )LUVW 2'75DVVHVVF
EDVHGRQWKHLGHQWLILFDWLRQRIZHDN SRLQWY 6HFRQG WKHRUJDQL]L
RYHUWLPH DOORZLQJGHOLEHUDWH DGDSWDWVYRBRVWRAWKHRRUWPRWHR UP D W
GHWDLOV

S8VERWISVQEXMSR +SZIVRERGI
7R DOLJQ GLIJLWDO WUDQVIRUPDWLRQ HITRUWY ZLWK EXVLQHVYV VWUDWH
OLVKHG 7KLV VWUXFWXUHLV FHQWHUHG DURXQG D SURMHFW PDQDJHPH
IROLR RI GLJLWDO WUDQVIRUPDWLRQ SURMHFWYV 7KH 302 DFWV DV D FHQ
HIHFXWLRQ DFURVV WKH RUXDE@LPMPWLRLR R YHUYLHZ RI WKHJIJRYHUQDQFH VW



7XVEXIK]

JLIXUH 6WUDWHJI\2YHUYLHZ

7KH 302 UHFHLYHVY WUDQVIRUPDWLRQ REMHFWLYHV IURP WKH FKLHI GLJLYV
SULRULWLHYV %DVHG RQ WKHVH SULRULWLHY WKH 302 GHFLGHV ZKLFK
7KHVH GHFLVLRQV UHSUHVHQW WKH SUD[LV L H WKHIORZRIVWUDWHJLI
RSHUDWLRQDOL]HG

SUDFWLFHV ZLWKLQ WKLV JRYHUQDQFH PRGHO LQFOXGH SRUWIROLR PDQ
GDbUGY 7KHVHSUDFWLFHVHQDEOHFRQVLVWHQWRYHUVLIJKW WKURXJK FF
LVDVVLIQHG D VSRQVRU ZKR DFWV DV WKH SURMHFW RZQHU DQG LV DFFI
WHDP H[HFXWHV WKH ZRUN JXLGHG E\ WKH VWDQGDUGY DQG VXSSRUWHG

BURJUHVV LV WUDENHG XVLQJ WUDQVIRUPDWLRQ .3,V ZKLFK PHDVXUH D
WLYHV 7KHVH .3,VDUH GHILQHG DW WKH VWDUW RI HDFK SURMHFW DQG
YHHGEDFN IURP WHDPVDQG VWDNHKROGHUV LVLQFRUSRUDWHG LWHUDWL
DQG PDLQWDLQ DOLJQPHQW ZLWK RUJDQL]DWLRQDO QHHGYV

,QIRUPDO VWUDWHJL]LQJ HIIRUWYV PHDQLQJLQLWLDWLYHY WKDW HPHU.J
E\WKH 302 DQG SLWFKHG WR WKH &'2 ,I| GHHPHG EHQHILFLDO WKH\DUH L
DSSURDFK HQVXUHV DJLOLW\DQG UHVSRQVLYHQHVV NHHSLQJWKHJRYH
WLRQIVHYROYLQJFRQWH[W

7KH SURSRVHG JRYHUQDQFH VWUXFWXUH DGGUHVWHFWERQRUUNRAH HLJIK\
WKH IDRWRUQLDMHGGUHVVHG E\HVWDEOLVKLQJ D JOREDO VWUXFWXUH Z
WLRQ HITRUWYV DFURVYV PDQXIDFWXULQJ VLWHV G6HFRQG WKIHR MRIYFAMW QD Q
$ZDUHQMKVYRXIK UHIJXODU DVVHVVPHQW RI SURMHFWV DQG FRQWLQXHG V



7XVEXIK]

JLIXUH 'LJLWDO WUDQVIRUPDWLRQ JRYHUQDQFH VWUXFWXUH

$FWLRQDEOH 6XPPDU\ £ 'LIJLWDO 7TUDQVIRUPDWLIR QPRYR VD D Q E Bl GBRNHLF \
GLJLWDO WUDQVIRUPDWLRQ REMHFWLYHYV ZLWK EXVLQHVV VWUDWHJ\ DQ
GLILWDOWUDQVIRUPDWLRQ VKRXOG EHHVWDEOLVKH&EUH HIRORAJQDQFF
WKHDVVRFLDWHG REMHFWLYHDQG NHV\UHVXOWY 2.5V SUDFWLWLRQHU

2EMHFWLYQVXUH DOLJQPHQW EHWZHHQ VWUDWHILF SULRULWLHV DQG G

. H\5HVXOWOO WUDQVIRUPDWLRQ SURMHFWV DUHHYDOXDWHG TXDUWH
$W OHDVW RIWUDQVIRUPDWLRQ .3,VVKRZLPSURYHPHQW
,QIRUPDO LQLWLDWLYHV DUHHYDOXDWHG E\ WKH &'2 ZLWKLQ

7KH SULBDDFWLWRLRWEBHURYHUQDQFH VWUXFWXUH DUH WKH FKLHI GLIJLWI
PDQDJHPHQW RIILFH 302 SURMHFW VSRQVRUV DQG SURMHFW WHDPV

FRRUGLQDWRU WDVNHG ZLWK PDQDJLQJ WKH SURMHFW SRUWIROLR HQIF
DFTXLULQJ SURMHFW VSRQVRUV 7KH &'2 VHWYV VWUDWHILF SULRULWLH\
LQIRUPDO WUDQVIRUPDWLRQ LOQLWLDWLYHVIRULQFOXVLRQLQ WKH SURNM
VSRQVLELOLWNIRUWKH SURMHFWY 7KH\SLFN WKH SURMHFW WHDP DQG V

7KH NBUD FWRUIPMKH JRYHUQDQFH VWUXFWXUH DUH SRUWIROLR PDQDJHPH
GbUuGvY DQG LWHUDWLYH HYDOXDWLRQ RI SURMHFWY 3RUWIROLR PDQD.
VWRS RUFDQFHO SURMHFWY EDVHG RQ VWUDWHILF ILW DQG SHUIRUPDQ
SURMHFW PDQDJHPHQW VWDQGDUGY HQVXUH FRPSDUDELOLW\RIWUDQVI
XDWLRQLVYEDVHG WUDQVIRUPDWLRQ .3, VDV FRUHPHDVXUHPHQW SUDFW
IHHGEDFN ORRSV ZLWK SURMHFW WHDPV DQG SURMHFW VSRQVRUV HQVXU

$V D UHVXOW WKH SUD[LV RI WKHJRYHUQDQFHLV DQ RQJRLQJIORZ RI VW
E\ WKH 302 7UDQVIRUPDWLRQ REMHFWLYHV DUH DOLJQHG ZLWK EXVLQH)
FRQVLVWHQW RYHUVLIJKW DQGDGDSWLYHPDQDJHPHQW 7KH SUD[LV LVL
VWUDWHJ\ LQIRUPDO LQLWLDWLYHVDQG LWHUDWLYHIHHGEDFN



7XVEXIK]

SVERWISVQEXMSR /4-
7KH WUDQVIRUPDWLRQ .3, LVLQVSLUHG E\WKH ODZ RI GLPLQLVKLQJ UHW
SURGXFWLYH SURFHVYVY LI DIDFWRU RI SURGXFWLRQ FRQWLQXHV WR LQF
IDFWRUV FRQVWDQW DW VRPH SRLQW D IXUWKHU LQFUHPHQWDO XQLW RI
6DPXHOVRQ 1RUGKDXWKHFRQWH[WRIDGLIJLWDO WUDQVIRUPDWLRQ LV
RIWKHWUDQVIRUPDWLRQ ZLOO UHVXOW LQ GLPLQLVKLQJUHWXUQV DW V

7R RSHUDWLRQDOL]JH WKLV LGHD WKH WUDQVIRUPDWLRQ .3, ZLOO FRQVL
GLIIHUHQW GLPHQVLRQV RI WKH WUDQVIRUPDWLRQ %\VHWWLQJWKH YD
YDOXHRIWKHVXE .3,V WKHPRVWHIIHFWLYHPHDVXUHV DUHWDNHQ ILUVYV
LQ WKHIROORZLQJJHQHUDO GHILQLWLRQ RI WKH WUDQVIRUPDWLRQ .3,

trans :=Min f 1;::0; 1g; N2 N;

ZKHUH::;  UHSUHVHQW WKH VXE .3,V $V D UHVXOW RI WKLV LGHD WKH S|
WR IRFXV WKHLU HITRUWYV

5HIDUGLQJ WKH *&6 SURMHFW WKH WUDQVIRUPDWLRQ ZLOO EH WUDFNHC
VIVWHP UHGXFWLRQ RI XVDJH RIWKHROG VI\VWHP UHPRYDO RI GXSOLFD
EHGHVFULEHG LQ PRUHGHWDLO EHORZ ,WLVLPSRUWDQW WR QRWH WKD
WKHIRXU VXE .3,VVKRXOG EHWUDFNHG WUDQVSDUHQWO\ 7KLV ZD\ WKH
WUDFNHG WUDQVSDUHQWO\WUDFNHG E\DOO VWDNHKROGHUV

7R LPSURYH FRPSDUDELOLW\ EHWZHHQ VXE .3,V HDFK RI WKHP VKRXOG
VSHFLILHG WDUJHW 7KXV D WDUJHW YDOXHIRUHDFK .3, VKRXOG EH GHII
SURMHFW %DVHG RQ WKH GHVLUHG WDUJHW WKH SURJUHVV WRZDUGV W
FXUUHQW .3, YDOXH E\WKH WDUJHW YDOXH

%DVHE@RUWLRYWKH WUDQVIRURDMWLERIIQHG DV

— i n . o . d . a .
trans -— min ) ) I )
n;f o;f d;f af

ZKHUHLY WKH XVDJH RI WKH,QHZWKWWHWDJIJH Rl WKH ROGVKH WHPRYDO RI
GXSOLFDWH VI\VWNPVKBDQ@OGLIJQPHQW QTHH DYWEHN[WKH WDUJHW YDOXH IRU
IUDFWLRQ UHSUHVHQW WKH SURJUHVV WRZDUGV WKH GHVLUHG WDUJHW )

8VDJH RI WKH 1HZ 6AKMWHRIVW .3, LVLQWHQGHG WR WUDFN KRZ PXFK WKH ¢
HDFK VLWH 7KLV LV GRQH E\ FRPSDULQJ WKH QXPEHU RIUHTXHVWV LQ W
UHTXHVWYV L H

_ requestse, _ requestSey _
" requests,,  requests,, +requests,q

7KH .3, VKRXOG EH WUDFNHG RQ D UHJXODU EDVLY HJ ZHHNO\ WR WUDF
RQO\WKH WRWDO QXPEHU RIUHTXHARWOYEZRKOB WEHMDFKFNHG

7R JIJLYH D SUDFWLFDO HI[DPSOH RI WKH .3,V XVDJH LPDJLQH WKH (XURS
UHTXHVWV LQ WKHQHZ VI\VWHP DQG UHTXHVWY LQ WKHROG VI\VWHP LQ W
WKH QHZ V\WIRKO G:EH H0%

5HGXFWLRQ RI 8VDJH RI WKH 30 GVKIVWFHRFDQWH DUWLILFLDOO\LQIODWHG E
PDQ\UHTXHVWV LQWKHQHZV\VWHP DV SRVVLEOH EXWFDQFHOLQJPRVW |
RI FKDQJHV LV VWLOO PDGHLQ WKH ROG VI\VWHP 7KXV D VHFRQG .3, LV C
XVDJH RI WKH ROG VA\VWHP LVUHGXFHG 7KLV FDQ EHDFKLHYHG E\FRPSD
VI\VWHP WR WKHDYHUDJH XVDJH SULRU WR WKH VWDUW RI WKH WUDQVIRU
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_ usag%rior usag%ow =1 Usag%ow .
o Dl - - .
usag(i‘:‘)rior usag%rior

7KH GLITIHUHQFH EHWZHHQ WKH LQLWLDO XVDJH DQG WKH FXUUHQW XVH
UHODWLYH UHGXFWLRQ ZKLFKEDODQFHY GLIITHUHQFHV LQ XVDJH RI WKH |
$vV D UHVXOW WKH .3,VDUH FRPSDUDEOH EHWZHHQ PDQXIDFWXULQJ VLW
XVDJH RI WKH ROG VIVWHP VKRXOG EH WUDFNHG RQ D UHJXODU EDVLV WR

7TRJIJLYHD SUDFWLFDO H[DPSOH LPDJLQH WKHROG VA\VWHP ZDV XVHG WL
PDWLRQ SURMHFW 7RGD\ WKH VA\VWHP LV RQO\ XVHG Wl PHRXOKBU ZHHN
E 19:82 R 82%

S5HPRYDO RI '‘XSOLFDWS$ BODVWVRHIPEPBHQHILW RI DOLJQLQJ RQ D FRPPRQ V\VWI
PDNHROG V\VWHPVY REVROHWH ZKLFKUHGXFHV PDLQWHQDQFHDQG VDYH
GXSOLFDWH VA\VWHPV LV PRQLWRUHG VLWHV DUHLQFHQWLYL]JHG WR LQV
VI\IVWHPV 7KLV .3, LVGHILQHG DV

— duplicatesremoved .
d- duplicates,y,

7RIJLYHD SUDFWLFDO H[DPSOH SULRUWR WKHWUDQVIRUPDWLRQ SURMH
WKHVH VI\VWHPVY KDYHEHHQ UHPRYHG VRIA®29 REB%Y ZRXOG UHVXOW LQ

$OLJQPHIQBMLQG VSRW UHPDLQV ZKHQ UHO\LQJ VROHO\RQ WKH WKUHH .3,
VIVWHP LV LQWHQGHG WR IXQFWLRQDV D XQLILHG SODWIRUP LW PD\LQ S
VXEV\VWHPV ,Q VXFK FDVHV XVDJH RI WKH QHZ VIVWHP UHGXFHG XVDJ
HOLPLQDWLRQ RI GXSOLFDWHYV PLJKW EH KLJK DFURVV DOO PDQXIDFWXU
RIKDYLQJD VLQJOH V\WWHP ZRXOG QRW EH DFKLHYHG

7TKXV WKLV .3, WUDFNV WKHDOLJQPHQW EHWZHHQ PDQXIDFWXULQJ VLWH
ZKLFKDUHVSHFLILFWRDVLQJOHVLWHWRWKHWRWDO QXPEHU RIITHDW X
DV

P n
i=; features
featureSeta

ZKHUHYV WKH QXPEHU RebatresVBIN UH/ HQWYV WKH QXPEHU RI IHDWXUHV VSH
IRU YLWH

&RQVLGHU WKH IROORZLQJ H[DPSOH RXW RI WKH WRWDO QXPEHU RI I F
VSHFLILFIHDWXUHV DQG VLWH % KDV UHFHLYHG 7TKHUHPDLQLQJIHDWXL
UHVXOWLQ Q¥ @OBXPAHOQLQIJ WKDW DOLIJQPHQWEHWZHHQ VLWHV LV DW

 WLVLPSRUWDQWWR QRWHWKDW WKLV .3, LV VKDUHGVRWOOHV Y B/HFNLE HF D |
IHDWXUHV 7KLV KDV WZRDGYDQWDJHV 20Q WKHRQH KDQG WKH VLWHV C
VSHFLILFIHDWXUHV DV SRVVLEOH LQFHQWLYL]JLQIJWKHP WR VWUXFWXUH
2Q WKH RWKHU KDQG DOLJQPHQW LV D SURSHUW\ ZKLFK LV VKDUHG E\DO
SURFHVV 7KLV VKRXOGEHUHIOHFWHG E\D FRPPRQ .3, IRUDOO VLWHYV

"XULQIJWKHIHHGEDFNVHVVLRQV WKHLGHDRIDWUDQVIRUPDWLRQ .3, ZD\
WKDW WKHFUHDWLRQ RIVXFKD .3, VLPSOLILHV GHFLVLRQ PDNLQJ 2XWR
OoObvw RQH ZzDV GHEDWHG 6RPH SDUWLFLSDQWYV UHIOHFWHG WKDW LW F
VSHFLILF WLFNHWV WR UHGXFH WKHLU WRWDO 2WKHUV VXJJHVWHG WKL
PHWULF HJ DPHDVXUHPHQWRIDFWXDO SURFHVV DOLJQPHQW
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$FWLRQDEOH6XPPDU\ + 7UD Q VRRHPODXWHRWYKDW WUDQVIRUPDWLRQ HITRUW
ZLWK WKH KLIJKHVW VWUDWHJILF LPSDFW D WUDQVIRUPDWLRQ .3, LV LQW
7KLV .3, IROORZVWKHHFRQRPLF SULQFLSOHRIGLPLQLVKLQJUHWXUQYV DG
WKH ORZHVW SURJUHVV %HORZ WKHDVVRFLDWHG REMHFWLYH DQG NH\
DQG SUD[LV ZLOO EH SUHVHQWHG

2EMHFWLY[HUHFW WUDQVIRUPDWLRQ HITRUWV WRZDUGV WKH PRVW LPSDF

.HABHVXOWWMWVXUH WKDW DOO PDQXIDFWXULQJ VLWHV UHSRUW ZHHNO\Y
'"HILQH DQG SXEOLVKWDUJHWV IRUHDFK .3, GLPHQVLRQ DW W
$FKLHYHDW OHDVW SURJUHVV RQ WKHORZHVW .3, GLPHQV

7KH SULBDDFWLWILW@HVYSYLOODU DUH WKH SURMHFW WHDPV VLWH UHSUF
&'2 3URMHFW WHDPV DUH UHVSRQVLEOH IRULPSOHPHQWLQJ WUDQVIRUI
6LWHUHSUHVHQWDWLYHY HQVXUH DFFXUDF\DQG FRPSOHWHQHVV RI VXE
FRQVROLGDWHY UHSRUWHG GDWD FDOFXODWHV WKH WUDQVIRUPDWLRQ
HOWO\ DFURVVY WKH RUJDQL]DWLRQ 7KH &'2 RYHUVHHVY WKH WUDQVIRUP
DVVHVV VWUDWHILF DOLIJIQPHQW DQG SHUIRUPDQFH

7KH FRRWHD FWRUIRWHKMLY SLOODU LQFOXGH WKHGHILQLWLRQ UHJXODU WUDFN
GLPHQVLRQV )RUH[DPSOH WKHVH FDQ LQFOXGH WKH XVDJH RI WKH QHZ
ROG VIVWHP UHPRYDO RI GXSOLFDWH VA\VWHPY DQG DOLJQPHQW EHWZHH
.3, GLPHQVLRQ WR HQDEOH SURJUHVV WUDFNLQJDFURVV VLWHV (DFK .3,
DOORZ FRPSDUDELOLW\ :HHNO\UHSRUWLQJHQDEOHV RQJRLQJPRQLWRL
HYHU\ VWDNHKROGHU WR UHYLHZ

&RQVHTXHQWO\ WKH WUDQVIRUPIDRIRRFEZVUBY NAMQVORMRBWLRQ RQ WK
RSHG GLPHQVLRQRIWKHWUDQVIRUPDWLRQ 7KLVJXLGHVUHVRXUFHDOO
7KH SUD[LV LV LWHUDWLYH DQG GDWD GULYHQ HQDEOLQJFRQWLQXRXV
YHUVH SURMHFW HQYLURQPHQWYV

SVERWISVQEXMSR '|GPI
7KH JHQHUDO VWUXFWXUH RI WKH WUDQVIRUPDWLRQ F\FOH VWD\V WKH \
WUDQVIRUPDWLRQ F\FOH ZLOO EH FKDQJHG WR VKRUWHQ WKH WLPH HDFK
WKHGHYHORSPHQW SURFHVYVY DQG HQVXUH WKDW D VLQJOH JOREDO V\V\

%HORZ DEULHIRYHUYLHZ RIWKH SURSRVHG FKDQJHV LV JLYHQ

FGHFRXSOHGHYHORSPHQWDQG WHVWLQJ

fLQFUHDVH YLVLELOLW\RIGHYHORSPHQW SKDVH
FtFKDQJH WKHIRFXV RIWKHDOLJQPHQW PHHWLQJ DQG
FHQVXUH VA\VWHP DGRSWLRQ

(DFK Rl WKH FKDQJHV ZLOO EH GHVFULEHG EHORZ $ GHSLFWLRQ RI WKH X
IRXQGLIXUH

'"HFRXSOLQJ 'HYHORSPHQWSNQKRAQPWBYLRE®XFK RI WKH GHOD\ LQ WKH W
IRUPDWLRQ SURFHVV VWHPV IURP WKH LWHUDWLRQ EHWZHHQ GHYHORSI
WUDQVIRUPDWLRQ F\FOH 7TRDGGUHVV WKLV GHYHORSPHQW DQG WHVWL

7KLY GHFRXSOLQJ LV DFKLHYHG WKURXJKMKH D 3K H RBOIHFYKH IORG R WG WDW/HHLE
DGRSWVDQDJLOHPHWKRGRORJ\ GHOLYHULQJVPDOO VA\VWHP LWHUDWLF
DFFHSWDQFH WHVW 8%$7 ZKHUH XVHUV YDOLGDWH WKHIXQFWLRQDOLW\
PLVVLQJ LWLVDGGHG LQ WKHQH[WVSULQW $00 RI WKLV KDSSHQV LQ W

2QFH WKH VA\VWHP UHDFKHV D VXIILFLHQW OHYHO RI PDWXULW\ LW LV PF
FRPSUHKHQVLYHTXDOLW\DVVXUDQFH WHVW 4%7 I WKHV\VWHP SDVVHYV
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JLIXUH ,GHDO WUDQVIRUPDWLRQ F\FOH

HQYLURQPHQW. JIJXUH.Q ,I LW IDLOYLSXUHQ LW UHPDLQV LQ WKH GHYHORS
YLURQPHQW 7KH GHYHORSPHQW WHDP WKHQ XVHV WKH QH[W VSULQW WF
JLIXUH 2QFHDOO LPSURYHPHQWY DUHFRPSOHWH WKH XSGDWHG YHUYV

%\DGRSWLQJWKHSURFHGXUHGHVFULEHG DERYH HDFKVSULQW RIWKH G
YHUVLRQ RI WKH V\VWHP WKDW FDQ EH WHVWHG LQ WKH 8$7 $QRWKHU UH\
YHUVLRQLQJLQ WKH WHVWLQJ DQG SURGXFWLRQ HQYLURQPHQW LV GLV
QHJIJDWLYH DIIHFWV

,QFUHDVLQJWKH 9LVLELOLW\ RI WKID'GI\YH[CR DRI RRYWH WKH IDFWRU U
OLQNHG WR WKH YLVLELOLW\ RY MWL IQVHHIHORS R GWLSKDNAD VL QJ WKH WU |
RI WKLV SKDVH LV HVYVHQWLDO WR HQVXUH WKDW DOO PDQXIDFWXULQJ VL
VLVWHQWO\

7KH YLVLELOLW\ RI WKH GHYHORSPHQW SURFHVV FDQ EH LPSURYHG E\ )
WKURXJK D GLJLWDO SXQRDWURURWLIPQ@WDRDOWR HDFK IHDWXUH ZRXOG EH D
RI WKH WKUHH FROXPQV 3GHYHORSPHQW ™ SWHVWLQJ" DQG 3UHDG\IRU UF
WUDQVSDUHQWO\WUDFN WKH VWDWXV RIHDFK IXQFWLRQDO EORFN LQ Wt

&KDQJLQJWKH)RFXV RIWKH $0 LY@ PP SRWMWHHIWN. Q8 F WIKZQ MR RDW DOLJIQ
PHQW PHHWLQJV KDYH VKLIWHG IURP WKHLU RULJLQDO SXUSRVHRIDOLJQ
DUHOHDVH 7KLV GHYLDWLRQ HQDEOHV WKH GHYHORSPHQW RI VHSDUDYV
LQJ WKH WUDQVIRUPDWLRQYTV RULJLQDO JRDO RI FUHDWLQJ D XQLILHG V'
PHHWLQJV PXVW UHWXUQ WR DOLJQLQJRQ FRPPRQ SUDFWLFHYV

+RZHYHU WKLV VKLIW LQ IRFXV UHTXLUHV D FKDQJH LQ WKH SURMHFW V
WR DFKLHYH DOLJQPHQW RQ SUDFWLFHV ZKLFK OHG WR WKH FXUUHQW U]
VWUXFWXUH WR VXSSRUW SUDFWUKWBOLIJQPHQW LV VKRZQ LQ
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JLIXUH 'HFRXSOLQJRIGHYHORSPHQWDQG WHVWLQJ

JLIXUH ,QFUHDVLQJYLVLELOLW\WKURXJKD WUDQVSDUHQW GLJLWDO SO

7TRUHVWRUHWKHDOLIJIQPHQW PHHWLQJYV RULJLQDO SXUSRVH WKUHH VW
RI GHFLGLQJ RQ ZKLFK SUDFWLFH WR LPSOHPHQW WKH SURFHVV RI EUL
DOLJQPHQW PHHWLQJ DQG WKH SURFHVV RIDOLJQLQJRQ D FRPPRQ SUDF

$ KLIJK OHYHO HIHFXWLYH VSRQXRVUHBW LRFRRBRGWNHWGRL\WQKH SURMHFW DQG
UHVRXUFH DOORFDWLRQ 7KLV VSRQVRU VHWY VWUDWHILF SULRULWLHYV
UHVRXUFH DOORFDWLRQ %DVHGRQ WKHVH SULRULWLHV WKH SURMHFW
DOORZLQJWKH WUDQVIRUPDWLRQ SURFHVV WR UHPDLQ DGDSWLYH

/IRFDONQRZOHGJHFRRUGLQDWRUV QRPLQDWHVXEMHFW PDWWHU H[SHUW
LQJV HQVXULQJHDUO\VWDNHKROGHU HQJDJHPHQW 7KHVH 60(V SRVVH'
SUDFWLFH 7KHNQRZOHGJH FRRUGLQDWRUVY VKRXOG DFW DV ERXQGDU\YV
QHVV RIHDFK VLWH

$ WUDLQHG PHGLDWRU ZRUNV ZLWK 60(V WR GHYHORS WKH FRPPRQ SUDF
IDFLOLWDWHY DOLJQPHQW DFURVV VLWHYVY DGGUHVVLQJ D QHHG LGHQW
PHGLDWRU VKRXOG KDYH VXIILFLHQW WHFKQLFDO XQGHUVWDQGLQJ WR L
FRQIOLFW UHVROXWLRQ DQG NQRZOHGJHDEOH DERXW FXOWXUDO GLIIHU

7KH SURSRVHG VWUXFWXUH RITHUV D NH\DGYDQWDJH RYHU WKH RULJLQLEL
WUDQVIRUPDWLRQ F\FOH IURP LQGLYLGXDO VLWHV WR WKH SURMHFW WH
IRUZDUG E\ FRQWULEXWLQJ SUDFWLFHV RIWHQ ZRUNLQJ DJDLQVW VWUX
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JLIXUH 3URSRVHG VWUXFWXUH IRUDOLJQLQJRQDFRPPRQ SUDFWLFH

DOLJQPHQW PHHWLQJDFWLYHO\JDWKHUY ORFDO NQRZOHGJH PDNLQJ W
WKH VRXUFH RIUHVLVWDQFH 7KLV GHVLJQ HPEHGV DFFHOHUDWLRQ LQW!

/ILNH GHYHORSPHQW DQG WHVWLQJ WKH DOLJQPHQW F\FOH FDQ DOVR E}
F\FOH SUHSDUHV IHDWXUHV IRUGHYHORSPHQW /DWHU WKHVH IHDWXUH
UHOHDVHG LOQOWR SURGXFWLRQ RQFHYDOLGDWHG

$ FULWLFDO SUHUHTXLVLWHIRUWKLY VWUXFWXUHLVHQVXULQJG60(V KDY |
,GHDOO\ 60(V VKRXOG EH WHPSRUDULO\ UHOLHYHG IURP WKHLU GDLO\ L
, | WKDWYfV QRW I[IHDVLEOH WKHLU WLPH DOORFDWLRQ VKRXOG EH VWUXTF
VHSDUDWLRQ EHWZHHQ SURMHFW ZRUNDQG GDLO\EXVLQHVV

)LQDOO\ WKHGXDO UROHRIB60(VSUHVHQWY D VWUDWHILF FKDOOHQJH 7
PHHWLQJDQG WKHDOLJQPHQW PHHWLQJ WR WKHLU VLWH 7KLV GXDOLW
60(VSRWHQWLDOO\VIDYRULQJWKHLU ORFDO RUJDQL]DWLRQ +RZHYHU W]
WUDLQHUV IRUHQG XVHUV IROORZLQJHDFK UHOHDVH

(QVXULQJ 6\VWHP $GRBXWIIRYY VIVWHP DGRSWLRQ LV FULWLFDO :LWKRXYV
VI\VWHP SHUIRUPDQFHDQG LWV LQWHJUDWLRQLQWR WKH SURGXFWLRQH
WKLV FDQ UHVXOW LQ D VI\VWHP WKDW LV PLVDOLJQHG ZLWK RSHUDWLRQTE

7RVXSSRUW DGRSWLRQ ILYHPHDVXUHV DUHSURSRVHG PDQGDWRU\ V\V\
WLRQ IDFLOLWDWLQJVLWH OHYHO FRPPXQLFDWLRQ WUDLQLQJORFDO \
WUDQVSDUHQW FRPPXQLFDWLRQ

f7KH QHZ VA\VWHP PXVW EH PDQGDWRU\ HYHQ LI DOWHUQDWLYH V\VWFE

FRQYHQLHQWLQ WKHVKRUWWHUP :KLOHOHJDF\WRROVPD\RIIHULPP
LVGHVLIQHG WR VXSHUVHGHWKHPRYHUWLPH ORUHRYHU ZLWKRXW F
EHRSWLPL]JHG HITHFWLYHO\

t6LWHG60(VVKRXOGEHLQYROYHGHDUO\LQ WKH SURFHVYV LGHDOO\ FR(
WR IRFXV RQ WKHWUDQVIRUPDWLRQ ZLWKRXW GLVWUDFWLRQV IURP C
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KHOSV PLWLIJDWH WZR FRPPRQ FDXVHV RI RUJDQL]DWLRQDO FKDQJH I
VWDQGDUGL]HG VROXWLRQV 'HPSVH\HW DO

$t60(VVKRXOGUHJIJXODUO\FRPPXQLFDWHWKHRXWFRPHRIDOLJQPHQW F
ORFDOWHDPV LQIRUPHG RI XSFRPLQJFKDQJHVDQGHQDEOHYV WKHP Wi
DOVR DGYRFDWH IRUWKH FKDQJHYV H[SODLQLQJ WKH UDWLRQDOH EH
DQG LWV EHQHILWY IRU WKH VLWH

1" KHODQHZV\VWHP YHUVLRQLVUHDG\IRUUHOHDVH 60(VVKRXOGWUDI
XQGHUVWDQGLQJRIVLWH VSHFLILF SUDFWLFHY IOXHQF\LQ WKH ORF
GHVLIQLQJ WKH SUDFWLFH PDNH WKHP LGHDO WUDLQHUYV

$f7UDQVIRUPDWLRQ UHODWHG FRPPXQLFDWLRQ PXVW EH FOHDU DFFH!

KROGHUV ,W VKRXOG H[SODLQ ZKDW LV FKDQJLQJ ZK\LW LV FKDQJLC
ZKDW WKH LPSOLFDWLRQV DUH %\ OLQNLQJ HDFK FKDQJH WR WKH OR
VWDNHKROGHUV FDQ EHWWHU XQGHUVWDQG LWV SXUSRVH ,IDFKDQJ
HUV FRPPXQLFDWLRQ VKRXOG RIIHU ZD\VWR DGDSW RU SUHVHQW DO
OLNHO\

7JRLPSOHPHQW WKH60( UHODWHG PHDVXUHV WKHVHHPSOR\HHV PXVW GH
FKDQJH PDQDJHPHQW LQFOXGLQJFRPPXQLFDWLRQDQG WUDLQLQJ :KLO
DQG HIIRUW LW FUHDWHY ORFDO FKDPSLRQV ZKR SURPRWH WKH QHZ V\VV

$FWLRQDEOH 6XPPDU\+ 7UDQVIRUPPWLRYQ QUFWKH WUDQVIRUPDWLRQ F\F
PDWLRQEHFRPHVIOH[LEOH WUDQVSDUHQW DQGDOLJQHG ORVWLPSRUYV
EULGJHV WKH JDS EHWZHHQ PDQXIDFWXULQJVLWHV DQG IRVWHUV FURVYV
DUH SURSRVHG GHFRXSOLQJGHYHORSPHQW DQG WHVWLQJ LQFUHDVLQ.
IRFXVLQJ WKH DOLJQPHQW PHHWLQJ DQG HQYXWH QR WV \D/QVIHEPHDGR SMUL\RLQR
RI WKH WUDQVIRUPDWLRQ F\FOH %HORZ WKH DVVRFLDWHG REMHFWLY
SUDFWLFHV DQG SUD[LV ZLOO EH SUHVHQWHG

2EMHFWLBBGDWH WUDQVIRUPDWLRQ F\FOHWR WUDQVSDUHQWO\ SURGX

.H\SGHVXOWYHGXFHDYHUDJH WUDQVIRUPDWLRQ F\FOH WLPH WR RI FXU
$FKLHYH YLVLELOLW\ RIWKHGHYHORSPHQW SURFHVYV
(QVXUH WKDW 60(VKDYHDW OHDVW RI WKHLU WLPH DOORFI
SHDFK VI\IVWHP DGRSWLRQ DFURVV DOO VI\WHYV

7TKHPRVW LPSBDMWDIGRUWROHVWWDQVIRUPDWLRQ FA\FOHDUH SURMHFW VSRQ
HGJH FRRUGLQDWRUV VLWHG60(V WUDLQHG PHGLDWRUV GHYHORSHUV I

f3URMHFW VIB QXY RHWMVHVRXUFH DYDLODELOLWA\DQG VHW VWUDWHJLF S|
3 URMHFWOBRE@WUP VWUDWHJILF SULRULWLHVY LQWR DFWLRQDEOH GH

$+.QRZOHGJH FRRKBY®BRRIWVHKHQVLYH XQGHUVWDQGLQJ RI PDQXIDFW
60(VIRUSDUWLFLSDWLRQLQ WKHDOLJQPHQW PHHWLQJV

$16LWH 6 FRQWULEXWH ORFDO NQRZOHGJH UHSUHVHQW WKHLU PDQXID
DIJHQWY GXULQJ DOLJQPHQW PHHWLQJV

$f7UDLQHG PHGEDWRWMWH SUDFWLFH DOLJQPHQW DFURVYV VLWHY GXUL(
F'HYHORZRUNLQ VSULQWY SURGXFLQJIXQFWLRQDO VI\VWHP YHUVLRQ
F6WDNHKROGHUV

f7KH 309 XSSRUWV VFKHGXOLQJ YLVLELOLW\ DQGLQWHJUDWLRQ DFUF

7KH NSIUD FWRUL MHWMH WUDQVIRUPDWLRQ FA\AFOHLQFOXGHGHFRXSOLQJGHYHO
RIGHYHORSPHQW SURJUHVYV VWUXFWXUHG DOLJQPHQW RQ FRPPRQ SUDF

$'HYHORSPHQW LV GHFRXSOHG IURP WHVWLQJE\LQWURGXFLQJLWHUD
PHQW DQG FRQGXFWLQJ 4$7 RQO\DIWHU JUHBBKLQJ VXIILFLHQW PDW XU
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FOLVLELOLW\A\ LV HQKDQFHG WKURXJK D GLJLWDO SODWIRUP ZKLFK DOC
RSPHQW SURJUHVYV

$$OLIJQPHQW PHHWLQJV DUH UHVWUXFWXUHG WR IRFXV RQ VHOHFWLQJ
WKDQ VLPSO\DOLJQLQJ RQUWHIHDVH FRQWHQW

$+6\WWHP DGRSWLRQ LV VXSSRUWHG WKURXJK PDQGDWRU\ XVDJH XVHU
WLRQ DQG HDUO\B60(LQYROYHPHQW

TKBUDRIWKHWUDQVIRUPDWLRQ F\AFOHLVDIOH[LEOHDQG WUDQVSDUHQW
JOREDOO\DOLJQHG RXWFRPHYV 7KH F\FOHHQDEOHV WKH RUJDQL]JDWLRQ
D FRRUGLQDWHG SURJUHVV WKDW LOQWHJUDWHY ORFDO NQRZOHGJH LQW
UHGXFHV UHVLVWDQFH HQVXUHV FRKHUHQFH EHWZHHQ VLWHYV DQG LPSI

3(86 %WWIWWQIRX
7TRHQDEOH VWUXFWXUHGDVVHVVPHQWRI12'75 WKH 3)27(IUDPHZRUN LV LC
Rl OLFKHORWWH JKUIDIUDPHZRUN SURYLGHV D FRPSUHKHQVLYHYLHZRID
WR DVVHV 2'75 E\HYDOXDWLQJ WKHILYHNH\GLPHQVLRQVY SROLWLFDO IL

DQG HQYLURQPHQW DWX BWHGFK LREHFADBOHIRU DQ H[HPSODU\ DSSOLFDWLR
3)27(IUDPHZRUN

(DFK GLPHQVLRQ LV DVVHVVHG DFURVV IRXU OHYHOV UHIOHFWLQJ WKHD

+t8QGHUGHYHWRSHEFP SRVVLEOH WR FRQGXFW D VWUXFWXUHG DVVHVVP
GLPHQVLRQ 7KHUHPLJKWEHDJHQHUDO DZDUHQHVV RI WKH QHHG IR
HIHFXWLRQ RI GLILWDO WUDQVIRUPDWLRQ LV XQLQIRUPHG

$)UDJPHQWDMEG YLGXDO SDUWV Rl WKH RUJDQL]DWLRQ KDYH GHYHORSH(
PHQVLRQ KRZHYHU WKHUH LV QRDOLJQPHQW DQG VKDULQJRILQIRUI

F$OLIQRUGDQL]IDWLRQ ZLGH LQWHURSHUDEOH VWDQGDUGV IRU FRQVL)
VLRQ H[LVW DOORZLQJFRPSUHKHQVLYH  GHFLVLRQ PDNLQJZLWK UHJ

F'LILWBMXWRPDWHG DQG IOH[LEOH SURFHVVHV IRUFRQWLQXRXY DVVHV\
EHHQ HVWDEOLVKHG 'HFLVLRQ PDNLQJLV DOZD\VEDFNHG E\UHFHQW

$VVHVVPHQW 0D XU L2W\7 | (
"LILWDO

$OLJQHG

JUDJPHQWHG
8QGHUGHYHORSHG

7DEOH ([HPSODU\DSSOLFDWLRQ RI WKH 3)27(IUDPHZRUN

7KH 3)27(IUDPHZRUN LV DSSOLHG E\WKH &KLHI'LJLWDO 2IILFHU &'2 DQG
PDUSUDFWLWIKBEUBDEFWREMLYVWY RI UHIJXODU DSSOLFDWLRQRIWKH3)27(1UI
WKH &'21VWHDP FRXOGFRQGXFWD\HDUO\VXUYH\ 7KHVXUYH\VKRXOG LQ
TXHVWLRQV DOORZLQJIRU FRPSDUDELOLW\DFURVV DVVHVVPHQWYV ZKL
TXDOLWDWLYH GDWD DQDO\VLV

7TKHUHCGLWHBQVLVWY RI WZR DFWLYLWLHY RQ WKHRQHKDQG UHJXODU
KHQVLYH XQGHUVWDQGLQJRIWKHRUJDQL]DWLRQYVDELOLW\WRDVVHVYV
LQIRUPV VWUDWHILF SODQQLQJEN\LGHQWLI\LQJDUHDV RILPSURYHPHQW

PHQW HIITRUWY 7KHIUDPHZRUN GRHV QRW SUHVFULEH VSHFLILF LQWHUY
YDULHW\RIFRQWH[WYV

,PSRUWDQWO\ WKH 3)27(IUDPHZRUN LV GHVLJQHG WR HYROYH /HVVRQV
ZKHWKHU WKURXJK LQWHUQDO UHIOHFWLRQ RUH[WHUQDO FROODERUDW
LPSURYHLWYVY UHOHYDQFH ,Q WKLV ZD\ WKH 3)27(IUDPHZRUN VXSSRUWYV
DQG FROWULEXWHV WR WKHORQJ WHUP VXFFHVV RI GLILWDO WUDQVIRUF

7KH LPSURYHG 2'75 DVVHVVPHQW UHODWHYVY WR WKH IDFWRU 37UDQVIRUP
VHQWHGIEQWLRQ@\ LPSURYLQJ 2'75 DVVHVVPHQW GHFLVLRQ PDNHUV ZLO(



7XVEXIK]

GLJLWDO WUDQVIRUPDWLRQ VWUDWHIJ\ PRUH GHOLEHUDWHO\ ORUHRYHL
GHFLVLRQ PDNHUV WR LGHQWLI\DUHDV RILPSURYHPHQW LQFUHDVH 2'7¢
WLYHV PRUH HITHFWLYHO\

$FWLRQDEOH 6XPPDU\* 2'75 $8VHRYPRQMW)J WKH WUDQVIRUPDWLRQ F\FO'
WLRQ EHFRPHV IOH[LEOH WUDQVSDUHQW DQG DOLJQHG ORVW LPSRUWI
EULGJHV WKH JDS EHWZHHQ PDQXIDFWXULQJVLWHV DQG IRVWHUV FURVYV
DUH SURSRVHG GHFRXSOLQJGHYHORSPHQW DQG WHVWLQJ LQFUHDVLQ.
IRFXVLQJ WKH DOLJQPHQW PHHWLQJ DQG HQYXWH QR V¥ \D/QVIHEPHDGR SMUL\RLGR
RI WKH WUDQVIRUPDWLRQ F\FOH %HORZ WKH DVVRFLDWHG REMHFWLY
SUDFWLFHV DQG SUD[LV ZLOO EH SUHVHQWHG

2EMHFWL\(QDEOH FRPSDQ\ ZLGH VWUXFWXUHG DQG FRQWLQXRXV DVVH\

.H\BHVXOW&RQGXFWDFRPSUHKHQVLYH 3)27(DVVHVVPHQW DW OHDVW R
,QFUHDVH WKH PDWXULW\OHYHO RIDW OHDVW RQH FDWHJRU

7KHPRVWLPSBD WDIGWMWRHWUDQVIRUPDWLRQ F\FOHDUH SURMHFW VSRQ
HGJH FRRUGLQDWRUV VLWHG60(V WUDLQHG PHGLDWRUV GHYHORSHUV I

f3URMHFW VIS @RQYRHUMHVRXUFH DYDLODELOLW\DQG VHW VWUDWHJLF S
ft3URMHFWOBPREWUP VWUDWHJILF SULRULWLHV LQWR DFWLRQDEOH GH

$.QRZOHGJH FRRKNGBYQBRRIWVHKHQVLYH XQGHUVWDQGLQJ RI PDQXIDFW
60(VIRUSDUWLFLSDWLRQLQ WKHDOLJQPHQW PHHWLQJV

$6LWH 6 FRQWULEXWH ORFDO NQRZOHGJH UHSUHVHQW WKHLU PDQXID
DJHQWYV GXULQJDOLJQPHQW PHHWLQJV

f7UDLQHG PHOGEDWRWMWH SUDFWLFH DOLJQPHQW DFURVYV VLWHY GXUL
IF"HYHORZRUNLQ VSULQWY SURGXFLQJIXQFWLRQDO VI\VWHP YHUVLRQ
ft6WDNHKROGHUV

F7KH 302 XSSRUWV VFKHGXOLQJ YLVLELOLW\ DQGLQWHJUDWLRQ DFUF

7KHNSHVUDFWUILMHH WUDQVIRUPDWLRQ FA\AFOHLQFOXGHGHFRXSOLQJGHYHO
RIGHYHORSPHQW SURJUHVYV VWUXFWXUHG DOLJQPHQW RQ FRPPRQ SUDF

FHYHORSPHQW LY GHFRXSOHG IURP WHVWLQJE\LQWURGXFLQJLWHUD
PHOWDQG FRQGXFWLQJ 4%37 RQO\DIWHU UHBRBKILQJ VXIILFLHQW PDW XL

FOLVLELOLW\N\ LV HQKDQFHG WKURXJK D GLJLWDO SODWIRUP ZKLFK DOC
RSPHQW SURJUHVYV

$+$OLJQPHQW PHHWLQJV DUH UHVWUXFWXUHG WR IRFXVRQ VHOHFWLQJ
WKDQ VLPSO\DOLJQLQJ RQUHIHDVH FRQWHQW

$6\WWHP DGRSWLRQ LV VXSSRUWHG WKURXJK PDQGDWRU\ XVDJH XVHLU
WLRQ DQG HDUO\60(LQYROYHPHQW

TKBUDRIWKHWUDQVIRUPDWLRQ F\FOHLVDIOH[LEOHDQGWUDQVSDUHQW
JOREDOO\DOLJQHG RXWFRPHVY 7KH F\FOHHQDEOHV WKH RUJDQL]JDWLRQ
D FRRUGLQDWHG SURJUHVV WKDW LQWHJUDWHY ORFDO NQRZOHGJH LQW
UHGXFHV UHVLVWDQFH HQVXUHV FRKHUHQFH EHWZHHQ VLWHYVY DQG LPSI



(MWGYWW N

7KH VWXG\ LQYHVWLIJDWHG KRZ FURVV FXOWXUDO GLJLWDO WUDQVIRUP
WLRQDO FRUSRUDWLRQV 01&V VKRXOG EH FRQGXFWHG WR DFKLHYH GLJ
VHDUFK ZzDV EDVHG RQ WKH FDVH RI WKH *OREDO &KDQJH 6\VWHP *&6 ZK
LIHG JOREDO V\VWHP +RZHYHU LWIUDJPHQWHGLQWRDVHWRIVLWH VS
WDWLRQ 7R XQGHUVWDQG WKHUHDVRQV EHKLQG WKLV IUDIJPHQWDWLRQ

:KDW IDFWRUV OHDG WR GLYHUJHQFH IURP WUDQVIRUPDWLRQ REMHEFYV
+RZGR WKHVHIDFWRUV LQIOXHQFH WKH GLYHUJHQFH"
:KLFK IDFWRUVY FRQWULEXWH PRVW VLIQLILFDQWO\WR GLYHUJHQFH"

$GGUHVVLQI WKHVH VXE TXHVWLRQV SURYLGHG WKH IRXQGDWLRQ IRUD
VHDUFK TXHVWLRQ

7TKHGLVFXVVLRQLVVWUXFWXUHGDVIROORZV )LUWWHPMKHROWEKGHTV ILQG
ILQGLQIJVDUHWKHQFRPSDUHG ZLWK WYXHPFWLHRAH HW LW R B NSHRIND @/ILRLQAI
DUHHYDOXNMHFMGERP.QDOO\ WKH VWXG\TV LPSOLFDWHLRWOQLVRZZ\NODLBEK G LV F X
EHVKRZQ WKHVWXG\IfVILQGLQJY FDQEHJIJHQHUDOL]HG WRDQVZHU WKH

7]RXLIWMW SJ *MRHMRKW

7KHIROORZLQJ VHFWLRQV DGGUHVV WKH VWXG\TV LQGLYLGXDO UHVHDU
YHORSDQDQVZHU WR VXE TXHVWLRQV WR HDFK 7KHODVW VHFWLRQ D

*EGXSV 3ZIVZMI]
7TKHVWXG\LGHQWLILHG HLJKW NH\IDFWRUV WKDW SUHYHQWHG WKH *&6 |
VHFWLRQ7KHVH IDFWRUVY ZHUH EDVHG RQ D UHYLHZ RI GRFXPHQWDWLRQ
LQWHUYLHZYV ZLWK HPSOR\HHV IURP WKH 1RUWK $PHULFDQ DQG (XURSHD(
JLYHQ EHORZ DGGUHVVLQJVXE TXHVWLRQ

f+LVWRULFDO 'BDUHUMNWERIYY LQ ORFDO VA\VWHPV RUJDQL]DWLRQDO VW
HOVFUHDWHG GLYHUJHQW QHHGV DQG H[SHFWDWLRQV PDNLQJFURV'

F&XOWXUDO 'LBHUHRFHY GLIIHUHQFHV LQ QRUPV YDOXHV DQG FRPP>
IULFWLRQ SDUWLFXODUO\GXULQJHDUO\VWDJHV RI WKH SURMHFW

t7UDQVIRUPDWLRQG@KHRGUORAYMWLRQ ODFNHG UHDGLQHVV IRUWKH WU
LQJ HOHPHQWY VXFK DV RUJDQL]DWLRQDO FKDQJH PDQDJHPHQW 2&0
RWKHU FULWLFDO WUDQVIRUPDWLRQDO FDSDELOLWLHYV

I$SFFHSWBYPHNHKROGHUYVY UHVLVWHG WKH RUJDQL]DWLRQDODQG SURF|
*&6 7TKLVUHVLVWDQFHVWHPPHGIURP SHUFHLYHGIDYRULWLVP GXULQ
PXQLFDWLRQ DQGIHDU RI MRE ORVYV



7IRXLIWMW SJ*MRHMRKW

I6RIWZDUH /L(H¥FNERAWHG GHYHORSPHQWDQG WHVWLQJF\FOHV FRXSOH
GRZQ SURMHFW SURJUHVV DQG GLOXWHG IRFXV

f3URMHFW $ZRYHQHWWIWH UHVRXUFH VSRQVRUV FXW SURMHFW UHVRXL
H[HFXWLYH VSRQVRUVKLS 7KLV OHG WR WKH ORVV RI YDOXDEOH NQF
PHQWXP

$*RYHUQDIXAHODFN RI D FRPSUHKHQVLYH JRYHUQDQFH VWUXFWXUH LQ
PDQXIDFWXULQJVLWHY DQG VKLIWLQJFHQWHUV RI SRZHU OHG WR PL
DQG ORZ WUDQVSDUHQF\

I&ERQWH[WXDOQWRWRDY HYHQWYV VXFK DV FKDQJHV WR WKH VKLIW V\V
IRFXV LPSDFWHG WKH SURMHFW EXW ZHUH EH\RQG WKH FRQWURO RI V

'SRGITXYEP *VEQI[SVO
7R DGGUHVV VXE TXHVWLRQ D FRQFHSWXDO IUDPHZRWNMRWWKR® HLIJKW I
7KH IUDPHZRUN UH$FPHOSV/ERBREBEWIOXHQFH®RENERMEFRADQVIRUPDWLRQ
SHDGLQMRYHUQDQFH FRXOG KDYH KHOSHG WR DOLJQ VWDNHKROGHU H[S
5HDGLQHVV ZRXOG KDYH VXSSRUWHG WKH QHFHVVDU\ RUJDQL]DWLRQDO

$GGLWLRODHOSONBRFWZDUH /LIHFEBERMHFW $Z RV QRQ OLQHDU IHHG!
ORRS /RZDFFHSWDQFH GHOD\HG WKH VRIWZDUH OLIHF\FOH DV VWDNHKR
WXUQ ORQJGHYHORSPHQW WLPHV DQG HUURUV LQ WKH VI\VWHP UHGXFHC
DOVR UHGXFHG SURMHFW DZDUHQHVYVY OHDGLQJ WR UHVRXUFH FXWV DQ
SURMHFW

)LQDOIOIWRULFD O DOIBMNHDX BN O ' LQ HUDMQFYHNO $ BF IHFW/RIGEH Y LG XD O VLW H \
IHOW WKDW WKHLU UHTXLUHPHQWY ZHUH RYHUORRNHG DQG WKDW RWKHU
VLWH VSHFLILF GLIIHUHQFHV FRXOG KDYH EHHQ PLWLJDWHG WKURXJK H
DSSRLQWLQJD WUDLQHG PHGLDWRU WR IDFLOLWDWH QHJRWLDWLRQV DQ

6EROMRK
$Q RYHUYLHZ RI WKH IDFWRU UDQJXQH PBGHEHVRXKQBVOQE TXHVWLRQ 2Q
OHYHO WKHUDQNLQJFDQEHVHSDUDWHGLQWR WKUHHJURXSV PRVW LQ]
GLIIHUHQFYNFWHRRU D GHWDLOHG GHVFULSWLRQ RI WKH UDQNLQJ

JLIXUH 2YHUYLHZ RI WKH IDFWRU UDQNLQJ

ORVW ,QIOXHQWLBPROFWRHWHLIKW FBEISWRQE®RIWZDUH /IZIHEH-OBIQNHG
DVPRVWLQIOXHQWLDO E\ERWK PDQXIDFWXULQJ VLWHYV

t$FFHSWDPQVFHAULWLFDO EHFDXVH LW DFWHG DV D EDUULHU WR VA\VWHP L

f6RIWZDUH /LAB¥\F@I®XHQWLDO GXH WR ORQJ GHYHORSPHQW WLPHV Z
PRPHQWXP



7IRXLIWMW SJ*MRHMRKW

/HDVW ,QIOXHQW LEORQW B WRWUWR LQLW&RO W KSJHDFON DIMIHBRIIVFHMVY X DO )DF
WRUWUH UDQNHG ORZHVW E\ ERWK VLWHYV

F&XOWXUDO '"AHUHHHYISH¥WHG WR SOD\D ODUJHU UROH DV HDUO\ SURM
IULFWLRQ GXH WR GLITHULQJ QRUPV DQG YDOXHV +RZHYHU SDUWLFL
DGDSWHG WR FURVV FXOWXUDO FROODERUDWLRQ OLPLWLQJWKHIDF

F&RQWH[WXDOV)OAFWRWW KH &29,' SDQGHPLF ZHUH DOVR H[SHFWHG W
SDUWLFLSDQWIHHGEDFNLQGLFDWHG WKDW WKHVHHYHQWYV GLG QRW
SRVVLEOH H[SODQDWLRQ LV WKDW SDUWLFLSDQWY ZHUH RQO\LQGLU
RWKHU SDUWV RI WKH RUJDQL]DWLRQ VXFKDV ,7DQG 2SHUDWLRQV Z

 WLVDOVR ZRUWK QRWLQJ WKDW FHUWDLQ FRQWH[WXDO HOHPHQWYV OLN
QRW RFFXU GXULQJ WKH SURMHFW RUKDG QR GLVFHUQLEOH LPSDFW +DC
KDYHVLIJQLILFDQWO\LQIOXHQFHG WKH SURMHFWIV WUDMHFWRU\

6LWH 6SHFLILF 'LITKHHQHHDMLQLQJ IDFWRUYV ZHUH UDQNHG GLITHUHQWO\ |
(XURSHDQ*RYWHQDQFHDQG 7UDQVIRUPDWLRQ 5HDGLQHVV ZIFRUHMKD QNH G
$PHULFDQ-VYWRULFDO 'LITHUHQFHV DQG 3URMHFW $ZDUHQHVV RFFXSLHG

BHUVSHFWLYH RI WKH (XURSHDQ 6LWH

I*RYHUQEZQNHRQVLGHUHG LPSRUWDQW GXH WR OLPLWHG YLVLELOLW\
ZDV PDQDJHG E\WKH 1RUWK $PHULFDQ VLWH 7KH (XURSHDQ VLWH KDC
LWV PDQXIDFWXULQJ VA\VWHPDQG UHOLHG RQ WLPHO\IHDWXUH XSGDW
OHG WR IUXVWUDWLRQDQGDFDOO IRUVWURQJHUJRYHUQDQFH WR LQ
SURFHVYV

$7UDQVIRUPDWLRQBENBGEXHVYK EHFDXVH WKH H[SHULHQFHG VLJQLILFI
IRUPDWLRQ HITRUWV 0DQ\ IHDWXUHV ZHUH WDLORUHG WR LWV EXVLC
VSHFLILF WUDQVIRUPDWLRQ FDSDELOLWLHY OHG WR IULFWLRQ ,Q FR
IURP OHVVRQV OHDUQHG DQG H[SHULHQFHG OHVV UHVLVWDQFH UHVX

S3HUVSHFWLYH RIWKH 1RUWK $PHULFDQ 6LWH

f+LVWRULFDO ZHIHHMHORMWG KLIKO\ GXH WR WKH GLVWLQFW EXVLQHV
7KH (XURSHDQ VLWH IRFXVHG RQ PDVV SURGXFWLRQ RI VLPSOHU LQYV
1RUWK $PHULFDQ VLWH VSHFLDOL]J]HG LQ KLJK WHFK ,&V (DUO\SULRUL
FROQWULEXWHG WR WKH GLYHUJHQFHLQWR PXOWLSOH VXE V\VWHPV

$+3URMHFW $ZPWWHQEQYNHG KLIJKO\ DV ZHOO EHFDXVH RI WKH FRQVLGHU|
YHORSHUV DQG EXVLQHVV DQDO\WWY DW WKH 1RUWK $PHULFDQ VLWF
SRZHU VKLIWHG WR WKLV VLWH FRQFHQWUDWLQJ SURMHFW PDQDJHF
PHQW WKHUH 7KXV WKH VLWH ZDV DIIHFWHG PRUH VWURQJO\ E\ UH\
NQRZOHGJH ZDV ORVW DQG E WKH UHGXFHG WHDP ZDV H[SHFWHG Wi
RULJLQDO RQH

,QVLIKWWH IDFWRU UDQNLQJ\LHOGV VHYHUDO LPSRUWDQW LQVLJKWV LQYV
WKHUDQNLQJLQWHUSUHWDWLRQV LY WKHUROHRIYLVLELOLW\LQWR WK
LQIDFWRULPSRUWDQFHEHWZHHQ VLWHV FDQ EHWUDFHG EDFNWR KRZ WL
7KLV KLIKOLJKWYVY WUDQVSDUHQF\ DV D FULWLFDO SDUDPHWHU IRU IXWX
EURDGO\ HTXDO DQG WUDQVSDUHQW VWDNHKROGHU HQJDJHPHQW FDQ
REVHUYHG LQ WKH *&6 SURMHFW

$QRWKHU QRWDEOHLQVLJKW LV WKHXQH[SHFWHGO\ORZUDQNLQJRIFXO\
FRQVLGHUDWLRQWHFIWER®GHBW DRWKLY IDFWRU ZDVDQWLFLSDWHG WR EH
:KLOH FXOWXUDO GLIIHUHQFHV GLG FRQWULEXWH WR HDUO\ SURMHFW W
7KLV VXJIJHVWV WKDW FXOWXUDO IULFWLRQ PD\EHPRUH SURQRXQFHG LQ
ZDUUDQWLQJ IXUWKHU LQYHVWLIJDWLRQ LQWR KRZ VXFK G\QDPLFV HYROY



'SQTEVMWSR [MXL 8LISV]

6LPLODUO\ WKH ORZ UDQNLQJ RI FRQWH[WXDO IDFWRUV ZDV VXUSULVLC
LQIOXHQWLDO GXH WR WKHLU XQFRQWUROODELOLW\DQG SRWHQWLDO W
LQGLFDWHG WKDW FRQWH[WXDO IDFWRUV ZHUH HLWKHU QRW SHUFHLYHG
WR WKH SURMHFWTV RXWFRPHVY 2QH SRVVLEOH H[SODQDWLRQ LV WKDW V
GLVUXSWLYHH[WHUQDO HYHQWV <HW JLYHQ WKH SURMHFW{V GXUDWLR
LQWHUSUHWDWLRQ LV IXUWKHU VXSSRUWHG E\WKHDEVHQFH RIFRQWHI[W
LYXEVHFWLRUHLQIRUFLQJ WKH FRQFOXVLRQ WKDW WKHLU LQIOXHQFH RQ

7XVEXIK]
7R DGGUHVV WKH VWXG\TV PDLQ UHVHDUFK TXHVWLRQ D VWUDWHJI\ ZDV
FXOwWXuUDO GLIJLWDO WUDQVIRUPDWLRQ SURMHFWY LQ FDSLWDO LQWHQ
FDXVHV RIGLYHUJHQFHV IURP WUDQVIRUPDWLRQ REMHFWLYHV WKURXJK

$$OLJQLQJI EXVLQHVV VWUDWHJ\ DQG SVIOCIREDI@ UR P WU R Q QRIEHV W W K F WX
SRVHG WR DOLJQ GLJLWDO WUDQVIRUPDWLRQ ZLWK EXVLQHVV VWUD\
PDQDJHPHQW RIILFH 302 ZKLFKUHFHLYHV VWUDWHJLFWUDQVIRUPD
RIILFHU &'2 7KH 302 RYHUVHHY WKH SURMHFW SRUWIROLR DQG HQIF
GDUGVWRHQVXUHDOLJQPHQW RIWUDQVIRUPDWLRQJRDOV ZLWK EXV
DGGUHVVHV WKH*RYRUDQB@BYRMHFW $Z DBHHXHEWH FW L RRU PR UH
LQIRUPDWLRQ

$OHDVUXLQJ WUDQVIRUPD V$LNRH) HU Q-GAVQLYRIQWMY SURMHFW UHFRQVWU)
DELOLW\ WR WUDFN WUDQVIRUPDWLRQ SURJUHVV 7R DGGUJHVV WKLYV
ZDV SURSRVHG

trans = MiN n; 0;7(1; 2
n;f o;f d;f a;f
7KH .3, PHDVXUHY SURJUHVV DFURVV IRUGLPHQVLRGZVi DARBSSNLRQV R
UHFDWLRQ RI WKH=R@G VHWARIPD O RI GXSOLFEDWH VOMGMHIARNVY VLWH DOL.
PHQWE af %\ XVLQIJWKHPLQLPXPYDOXH WKHPHWULFDFFRXQWV IRU G
WKDW ZHDN DUHDV DUH QRW PDVNHWXEVWWWR RRQH B RWH B HONHH_ O V

1+DQGOLQJ HPHUJHQW EDUULHBWWR LW D I/ Q& W/ RSHF LIS WHBE FRM Z D U H
/ILIHF\FOVWWRULFDO 'DIQg&XNEGIWRHD O ' WIKH/IHR@FHHRZLQIJDFWLRQV DUH UHF|

GHFRXSOLQJGHYHORSPHQWDQG WHVWLQJ WR VSHHG XS WKH WUL
LQFUHDVLQJ WKH YLVLELOLW\RI WKH GHYHORSPHQW SKDVH IRU JU
FKDQJLQJ WKHIRFXV RI WKHDOLJQPHQW PHHWLQJWR GHYHORS D\
HQVXULQJ VIVWHP DGRSWLRQ WR LQFUHDVH FURVV VLWHDOLJQPH

6HNWXEVHFWLRRU PRUH GHWDLOV

$+,PSURYLQJDVVHVVPHQW RS QRASW HIIHFWLYH GLILWDO WUDQVIRUPDW
WHDP VKRXOG HQKDQFH 2'75 DVVHVVPHQW ,PSURYHPHQW LQLWLDWL)
3)27(IUDPHZRUN ,WHYDOXDWHVY UHDGLQHVVDVVHVVPHQWDFURVV IL
RUJDQL]DWLRQDO WHFKQRORJLFDO DQG HQYLURQPHQWDO 7KLV ZR
7UDQVIRUPDWLR QHWMXENVORWERRQU PRUH GHWDLOV

'SQTEVMWSR [MXL 8LISV]

7KHIROORZLQJ VHFWLRQV UHODWH WKH VWXG\TV ILQGLQJVY WR WKHRU\
ZLWK WKHRUHWLFDO SURSRVLWLRQV 7KHQ WKH VWUDWHJI\ LV GLVFXVV
VXFFHVVIXO GLJLWDO WUDQVIRUPDWLRQ VWUDWHJLHV

*EGXSVW
%DVHG RQWKH OLWHUDWXUHUHYLHZ ILYHIDFWRUV ZHUHLGHQWLILHG DV
LQ FDSLWDO L Q WD\ MYIHOD IDEFWVIV DWLIVS K\VLFD O FRRNW Y PE B &/ BIGIQOHY V
TXLUHV PDQXIDFWXULQJVLWHV WREDODQFHLQWHUQDOGHFRX$WHQDDO |



'SQTEVMWSR [MXL 8LISV]

LH WHPSRUDO VWUDWHILF RSHUDWLRQDO DQG FROWXQODWIRSHGIHIE
WDOWUDQVIRUPDWIR QAHMDKWRHYMHWY WKHIHDVLELOLWA\RIGLIJLWDO WUDQ
WUDQVIREPDWRRBR@WUXFW SRUJUHVV WRZDUG WUDQVIRUPDWLRQ REMHFW

$WILUVWIODQFH WKHHLIJIKWIDFWRUVIRXQGLQWKHVWXG\GRQRWPDWF
WKLVLVRQO\DUHVXOWRIWKHRSHQ FRGLQJDSSURDFK &ORVHULQVSHF
WKHHPSLULFDODQG WKHRUHWLFDO IDFWRUV

7KH IDFWRWRULFDO 'WHIKDHFWMHNOHPHQWY RI FDSLWDO LQWHQVLW\ GXD
GHFRXSOLQJ DQG WKH WHFKQRORJLFDO GLPHQVLRQRI12'75 "XHWR GLYH
PDQXIDFWXULQJVLWHVHPSOR\HG GLITHUHQW WRROV VA\VWHPV RUJDQL]I
7TKHVH VWUXFWXUDO GLITHUHQFHY KLQGHUHG HITRUWY WR DOLJQ LQWHU (
VIVWHP ,Q WKLV FRQWH[W WKH WRROV DQG VA\VWHPV FRUUHVSRQG WR \
ZKLOH FDSLWDO LQWHQVLW\ FRQVWUDLQHG WKH DELOLW\ WR PRGLI\ WKl
VLWHYV KDG GLITHUHQW EXVLQHVV QHHGV IRU WKH *&6 ZKLFK UHSUHVHQ
(XURSHDQ VLWH ZDV IRFXVLQJRQ WKH VFDODELOLW\RIFKDQJHV WKH 1R
LQWHJUDWLRQ RIQHZ SURGXFWYV

7KH IDRXRWXUDO 'lDAHUKWYFHWK FXOWXUDO GHFRXSOLQJ H[WHUQDO HP
WH[WXDO GLPHQVLRQ RI 2'75 'LVWLQFW ORFDO FXOWXUDO FRQWH[WYV OH
VLWHYV UHVXOWLQJLQ FXOWXUDO GHFRXSOLQJ

7TUDQVIRUPDWLREDOIHWHBURIWVWHYHUDO DVSHFWYV RI1 2'75 7KH SROLWLFDO (
HIHFXWLYHVSRQVRUVKLS ZKLOHWKHRUJDQL]DWLRQDO GLPHQVLRQ LV H
DQG WUDQVIRUPDWLRQDO VNLOO VHWYV

$FFHSWDWBHUHFWO\ OLQNHG WR WKH RUJDQL]DWLRQDO GLPHQVLRQ RI'V
HPHUJHG IURP IHDUV RI MREORVVDQG HQWUHQFKHG SUDFWLFHV DW LQGI
IURP WUDQVIRUPDWLRQ REMHFWLYHV

6LPLOPRIOMZDUH /LUHBWWWHY WR ERWK WHFKQRORJLFDO DQG RUJDQL]DWL
$ VNLSSHG SKDVH LQ , 7 DUFKLWHFWXUH GHYHORSPHOQYVEVEWWRRBEXFHG D W
$GGLWLRQDOO\ DPLVPDWFKEHWZHHQ DJLOH SURMHFW PHWKRGRORJ\DQ
FUHDWHG DQ RUJDQL]DWLRQDO EDUULHU IXUWKHU LPSHGLQJ WUDQVIRU|

7KH IDBWRWMHFW $ZDHIHOHHFWN SROLWLFDO DQG ILQDQFLDO EDUULHUYV 5H'
OLPLWHG OHDGHUVKLS VXSSRUW SROLWLFDO DQG UHGXFHG IXQGLQJ
DGMXVWPHQWV LQ SURMHFW VFRSH UHVXOWLQJLQ GLYHUJHQFH

*RYHUQHHQPFHHVVHY WKH QHHG IRUD VWUXFWXUH WKDW VWUHQJWKHQV D
GHFRXSOLQJ $OWKRXJK ERWK VLWHY ZHUH SDUW RI WKH *&6 LQLWLDWLY
VHPLFRQGXFWRU EXVLQHVYVY L H PDVV SURGXFWLRQ LQ (XURSH DQG KL
DEVHQFHRIDJRYHUQDQFH VWUXFWXUH WR FRRUGLQDWH WKHVH HITRUW
PDWLRQ JRDOV

JLOQODOROQWH[WXDOGRDRMRFRUUHVSRQG WRDQ\WKHRUHWLFDO IDFWRU 5D\
WKH\UHSUHVHQW VSRUDGLF UDQGRPHYHQWYV ZLWK OLPLWHG LQIOXHQF

,Q FRQFOXVLRQ WKH ILQDQFLDO GLPHQVLRQ RI 2'75 DQG WHPSRUDO GH
HPSLULFDO ILQGLQJV 7KLV DEVHQFH ZzDV H[SHFWHG WKH SURMHFW ZDV
ERWK VLWHYVY ZHUH HTXDOO\ FRPPLWWHG WR WKH LQLWLDWLYH $GGLWLF
VXFK DV SROLWLFV ODZV DQG UHJXODWLRQV ZHUH QRW REVHUYHG FR(
GLVUXSWLRQV RIWKHVH GLPHQVLRQV GXULQJ WKH *&6 SURMHFW

7TXVEXIK]
%DVHG RQ WKHOLWHUDWXUHUHYLHZ VL[NH\DVSHFWV RIDVXFFHVVIXO G
WLILHG 7R DGGUHVV FDSLWDO LQWHQVLW\ WRB B\ UWIOREPM GIW 8 KD WL K IV
RUJDQL]DWLRQ 6WUMIQU YEE QHDIMQKRD D B GOSH \§ B DR XLS/DH QD @QZBKYLHO H D Q
WUDQV BBHW@WFK 2 VXFK DV SUDFWLFH FUHDWLRQ 2 DGGUHVVHV ERWK (
GHGQHVV ,Q R&EGRMNIRIPWHYV UH VS YVRNDIQFAM JRFEVRDPFEBOLIQPHQW EHW?Z
GLILWDO WUDQVIRUPDWLRQ HIITRUWYV DQG EXVLQHVV VWUDWHJ\



OMQMXEXMSRW

7KH SURSRVHG VWUDWHIJ\DGRSWV D QRQ SK\VLFDO RULHQWDWLRQ DV D
WR RUJDQL]DWLRQDO VWUXFWXUH DQG LQIRUPDWLRQ IORZV 7UDQVIRU
WKURXJK UHSHDWHG WUDQVIRUPDWLRQ F\FOHV 3URJUHVV LV WUDFNHG
DQG E\ VKDULQJ WKH FXUUHQW GHYHORSPHQW VWDWXV RIIXQFWLRQDO E

ORUHRYHU WKH VWUDWHIJ\IRVWHUY LOWHUQDO UHODWLRQDO FDSLWDO
VWUXFWXUH WKDW FRQQHFWYV VXEMHFW PDWWHU H[SHUWYV 60(V DFURV)\
DVERXQGDU\VSDQQHUV EHWZHHQ ORFDO RUJDQL]DWLRQV DQG WKH JORI
RI'WKHV\VWHP DQG WUDLQHUV RIHQG XVHUV 60(VDOVR VHUYH DV D FRUFE

/IDVWO\ VWUDWHJILF DOLIJIQPHQW EHWZHHQ EXVLQHVV VWUDWHJI\ DQG Gl
WKURXJK D JOREDO SURMHFW JRYHUQDQFH VWUXFWXUH W RYHUVHHYV |
FROWULEXWLRQ WR WUDQVIRUPDWLRQ JRDOVDQG WHUPLQDWHY SURMHF

OMQMXEXMSRW

7KLYV VHFWLRQ RXWOLQHV WKH NH\OLPLWDWLRQV RIWKH VWXG\ DULVLQ.
PHWKRGRORJLFDO FKRLFHY DV ZHOO DV WKH QDWXUH RI GDWD FROOHFV
JHQHUDOL]DELOLW\ FRPSOHWHQHVYVY DQG LQWHUSUHWDWLYH GHSWK RI
HYDOXDWLRQ RI WKH VWXG\TVFRQWULEXWLRQ

OMXIVEXYVIGIZMI]
7TKHILQGLQJV RIWKHOLWHUDWXUH UHYLHZDUH VXEMHFW WR WKUHH NH\
WR DVLQJOH GDWDEDVH L H 6FRSXV %\H[SDQGLQJ WKH UHYLHZ WR P|
PLIKWKDYHEHHQLGHQWLILHG 7KLV ZRXOG KDYHGHHSHQHG XQGHUVWD

6HFRQG DVVHVVLQIJWKHFRPSOHWHQHVV RIWKHUHYLHZLVLQKHUHQWO\
GLUHFWO\IRFXVHG RQ WKH VWXG\TV WRSLF ,Il QR VXFK JXLGDQFH H[LVW\
UHVHDUFKHUSYfV IDPLOLDULW\ ZLWK RIWHQ GLVSDUDWH GLVFLSOLQHV R
IRUVLPLODU FRQFHSWYV

7KLUG WKHDELOLW\WR UHFRJQL]JHDQGLQWHJUDWH FRQFHSWXDO VLPL(
UHVHDUFKHUYY PHQWDO PRGHO RI WKH SUREOHP :KLOH WKLV PHQWDO P
RIRWKHUUHVHDUFKHUV LW VWLOO OLPLWY WKHFRPSUHKHQVLYHQHVV R

1IXLSHSPSK]
7KH VWXG\TV PHWKRGRORJLFDO OLPLWDWLRQV DUH GLVFXVVHG XVLQJ IR
XDWLRQ <LFRQVWUXFW YDOLGLW\ LQWHUQDO YDOLGLW\ H[WHUQDO YD
DUH GLVFXVVHG DV ZHOO SDUWLFLSDQW VHOHFWLRQ DQG PHWKRGRORJI

(DFK FULWHULRQLVY RQO\SDUWLDOO\IXOILOOHG SULPDULO\GXH WR WKH
WLFLSDQWY 1RQHWKHOHVV WKHVWXG\{VPDMRU VWUHQJWK OLHV LQ LW
WR H[DPLQH D FURVV FXOWXUDO SKHQRPHQRQ

&RQVWUXFW JXGIL\GULWR\FIVWUXFIWYDDOUWLWAO\N OLPLWHG ,WHPSOR\HG P>
HYLGHQFH DQG SDUWLFLSDQWYV ZHUH LQYLWHG WR SURYLGHIHHGEDFN R
VHVVLRQV ZKLFKKHOSHG VWUHQIJWKHQ FRQVWUXFW YDOLGLW\ +RZHYH!
WR FRQILUPDWLRQ ELDVY DV WKH UHVHDUFKHU PD\ KDYH XQFRQVFLRXVO
WR HDFK SDUWLFLSDQW 7KH VHPL VWUXFWXUHG IRUPDW RI WKH VHVVLR
IHHGEDFN ORUHRYHU SDUWLFLSDQWY GLG QRW UHYLHZ D IXOO GUDIW RI

'"HVSLWH WKHVH OLPLWDWLRQV WKH XVH RI 6RIW 6\VWHPVY OHWKRGRORJ\
LQFRUSRUDWLQJ GLYHUVH SHUVSHFWLYHYV 6609V HPSKDVLVY RQ UHSUHV
SDUWLFXODUO\ZHOO VXLWHG IRUVWXG\LQJ FURVVY FXOWXUDO FRQWHI[W

,QWHUQDO 9MXKQVGDWSHFW LV SDUWLDOO\ OLPLWHG DV ZHOO 7KH VWXG\
FRPSDULQJWKHRUHWLFDOO\GHULYHG IDFWRUV ZLWK WKRVH REVHUYHG
LQWHUQDO YDOLGLW\ LWLV PRVW HIIHFWLYH LQ PXOWLSOH FDVH VWXG/|
ILQGLQJVLQDVHFRQG FDVH ZRXOG VWUHQJIJWKHQ LQWHUQDO YDOLGLW\ I



OMQMXEXMSRW

IHYHUWKHOHVY LQWHUQDO YDOLGLW\LVY UHLQIRUFHG WKURXJK WKH FRH
IDFWRUV FRQWULEXWLQJ WR GLYHUJHQFH IURP WUDQVIRUPDWLRQ REMH
EHKLQG HDFKIDFWRUDQGUDQNLQJWKHP WKHVWXG\SURYLGHV DUREXV
ZLWKLQ WKH FRQWH[W RI WKH *&6 SURMHFW VWUHQJWKHQLQJLQWHUQDC

(( WHUQDO 9DVBLG IDWMSHFW LV FRQVWUDLQHG E\WZR IDFWRUV )LUVW WKH
LW\ $OWKRXJKWKH *&6 SURMHFW RFFXUUHG ZLWKLQ D FDSLWDO LQWHQV
FRPSDQ\YV FDSLWDO VWUXFWXUH 7KHUHIRUH WKHILQGLQJV DUH DSSOI
IRUPDWLRQ SURMHFWY ZKLFK GR QRW FKDQJH WKH FDSLWDO VWUXFWXU
RQ FURVV FXOWXUDO GLJLWDO WUDQVIRUPDWLRQ LQ WKH VHPLFRQGXFW
JHQHUDOL]DELOLWA\RIWKHILQGLQJV

+RZHYHU WKHFKRLFHRIFDVHVWXG\UHVHDUFKDV WKHPHWKRGRORJLFD
$VVKRZQAENHFWLRQKLY DSSURDFK LV FRPPRQO\XVHG WR VWXG\GLJLWDC
WKHILQGLQJV WR EH FRPSDUHG ZLWK VLPLODU VWXGLHV LQ GLIITHUHQW F

S5HOLDEI®&LWWDVSHFW SDUWLDOO\ OLPLWHG GXH WR FRQILGHQWLDOLW\ F
XQGHU D QRQ GLVFORVXUH DJUHHPHQW 1'$ SUHYHQWLQJ WKH FDVH VW
WHUQDOO\ $VD UHVXOW RWKHU UHVHDUFKHUY FDQQRW IXOO\UHSOLFD\

'"HVSLWH WKLV UHOLDELOLW\LV VXSSRUWHG E\D FOHDU VHSDUDWLRQ Et
DVZHOODVDGKHUHQFH WR D VWUXFWXUHG FDVH VWXG\ SURWRFRO 7KH
WR UHSOLFDWH WKH VWXG\ XQGHU VLPLODU FRQGLWLRQV DQG YDOLGDW

$GGLWLRQDO /L BMWDINWKRQG HUQWORE WERYDGGLWLRQDO OLPLWDWLRQV
SDUWLFLSDQWYV ZDV UHVWULFWHG DV WKH *&6 SURMHFW EHJDQ RYHU D G
LQYROYHG IURP LWV LQFHSWLRQ &RQVHTXHQWO\ WKH FRPSOHWHQHVV
FRGH VDWXUDWLRQ ZDV UHDFKHG LW UHPDLQV SRVVLEOH WKDW DGGLWL
ILQGLQJV

ORUHRYHU WKH VHOHFWLRQWVRMHP\DWLEEVER RW K HHGH) SDUWLFLSDQWYV Z
DW WKH (XURSHDQ VLWH ZKLOH RQO\IRXU ZHUH IURP WKH 1RUWK $PHULF
VWXG\ WRZDUG WKH (XURSHDQ SHUVSHFWLYH 7KH ELDV ZDV IXUWKHU DF
SUHVHQFH DW WKH (XURSHDQ VLWH ZKLFK HQDEOHG IUHTXHQW LQ SHUYV
sbQwvY ZKHUHDV HQJDJHPHQW ZLWK 1RUWK $PHULFDQ SDUWLFLSDQWYV Z

7KH VWXG\ LV DOVR OLPLWHG E\ LWV IRFXV RQ WZR PDQXIDFWXULQJ VLW
*&6 PRUH UHFHQWO\ ,QFOXGLQJDGGLWLRQDO VLWHYV FRXOG KDYH SURYL
G\QDPLFV

OHWKRGRORJLFDOUWRRKHUWAQ P DGGLWLRQDO FKDOOHQJH :KLOH WKH L
IDFWRUV ZDV H[SORUDWRU\ WKH %D\HVLDQ %HVW :RUVW OHWKRG %:0 I
DVNHGWRUDQND SUHGHILQHG OLVW RIIDFWRUV VRPHRIZKLFKWKH\PD\
PLVPDWFK ZzDV PLWLIJDWHG E\DOORFDWLQJ VXIILFLHQW WLPH WR GLVFXYV
DPRUHUREXVWDSSURDFKZRXOGKDYHLQYROYHG UHYLHZLQJDQGUHILQ
IHHGEDFN 7KLV ZRXOG KDYH DOVR VHUYHG DV D VHFRQGDU\ WHVW IRU IL
VDWXUDWLRQ

AVSNIGX 6IGSRWXVYGXMSR
SDUWLFLSDQW LQWHUYLHZY ZHUH QRW UHFRUGHG DQG WUDQVFULEHG 5
KDQGZULWWHQ QRWHYV ZKLFKZHUH VXEMHFW WR WKHDXWKRUfV LQWHU
ZHUH LQYLWHG WR UHYLHZ WKHLU UHVSHFWLYH LQWHUYLHZ QRWHV WR F
GHUVWDQGLQJ $00 EXW WKUHH RI WKH SDUWLFLSDQWY PDGH XVH RI WK
VWLOO VXEMHFW WR UHIOH[LYLW\ PHDQLQJ WKDW VWDWHPHQWY JLYHQ [
WKHLQWHUYLHZHU LQWHQGHG WR REWDLQ LQ WKH ILUVW SODFH

7TRIXUWKHU UHGXFHLQWHUSUHWLYHELDV WKHVWXG\FURVV FKHFNHG L
DUFKLYDO UHFRUGV +RZHYHU FRYHUDJH RI WKH SURMHFW LQ WKHVH V
WLRQ ZDV SDUWLFXODUO\ VSDUVH GXULQJ WZR NH\ SHULRGV * DQ



OMQMXEXMSRW

.3, GDVKERDUGY ODFNHG GDWD IRUWKH 1RUWK $PHULFDQ VLWH IURP ‘
ODFNHG GDWD IRUWKH (XURSHDQ VLWH GXULQJ WKH VDPH WLPHIUDPH 7K
WULDQJXODWH LQWHUYLHZ GDWD ZLWK DUFKLYDO UHFRUGV DQG GRFXPH

'SRGITXYEP *VEQI[SVO
7TKHIUDPHZRUN LV EDVHG RQ IDFWRU SDWWHUQV GHULYHG IURP FRGHG L«
HVWDEOLVK FDXVDOLW\ $V VXFK WKHIUDPHZRUN GRHV QRW UHSUHVHQW
WKHLGHQWLILHG IDFWRUV ,QVWHDG LW RIIHUV D SODXVLEOH H[SODQD\
ZLWKLQ WKHFRQWH[W RI WKH *&6 SURMHFW

$GGLWLRQDOO\ WKHIUDPHZRUN ZDV GHYHORSHG ZLWKRXW GLVWLQJXLV
7KLV LQWURGXFHV D SRWHQWLDO ELDV WRZDUG WKH ZRUOGYLHZ Rl WKH
UHSUHVHQWHG LQ WKH SDUWLFLSDQW SRRO 7KH ODFN RI VLWH VSHFLI
FRQWH[WXDO QXDQFHV

7TRDGGUHVV WKHVH OLPLWDWLRQV WKHFRQFHSWXDO IUDPHZRUN VKRXO
$IROORZ XS VWXG\ FRXOG DVVHVV WKH IUDPHZRUNTV LQWHUQDO YDOLG|
UHODWLRQVKLSY KROG LQ VLPLODU VHWWLQJV $GGLWLRQDOO\ LWV H[W
WKHIUDPHZRUN WR RWKHU FURVYV FXOWXUDO GLJLWDO WUDQVIRUPDWLR

*EGXSVG6EROMRK
7KH IDFWRU UDQNLQJ LV OLPLWHG WR WKH FXUUHQW SHUFHSWLRQ RI Wk
GLIITIHUHQW UHVXOWV LIFRQGXFWHGDWDQHDUOLHUVWDJH)RUH[DPSOH
ORFDWHG DW WKH (XURSHDQ VLWH VWDNHKROGHU SULRULWLHV DQG LQV
,Q WKLV FRQWH[W WKH VWXG\ ZRXOG EHQHILW IURP D ORQJLWXGLQDO F
HIWHQGHG SHULRG RI WLPH

,W LV GLIILEFXOW WR DVVHVV WR ZKDW H[WHQW WKH IDFWRU UDQNLQJ ZD
SDUWLFLSDQWVY SUHIHUHQFHV :KLOH LW LV SODXVLEOH WKDW LQFRQVL
WKH UHVXOWYV LW UHPDLQV XQFOHDU KRZWKHVH FRPSDUH WR LQFRQVLYV
SDUWLFLSDQWYV )XWXUH VWXGLHV VKRXOG FRQVLGHU SURYLGLQJ SDUWI
VLVWHQF\ Rl WKHLU UDQNLQJV DV VXJJHYWGIGML\R QUDAI\HBHDIOQLQJ D FR
UDWLR IRUWKH %D\HVLDQ %HVW :RUVW OHWKRG %:0 ZRXOG HQKDQFH PH

,PSRUWDQWO\ WKLV VWXG\ GLG QRW DQDO\]JH WKH LOWHUGHSHQGHQFH
LPSOLFDWLRQVIRUWKHDSSOLFDWLRQ RIWKH %D\HVLDQ %:0 ZKLFK DVV X
LQGHSHQGHQW ,Q SUDFWLFH LWLV OLNHO\ WKDW VRPH IDFWRUYV RYHUC
DUHYLHZ RIl WKH BRSHERKRMYHDOV WKDW WKH VXE FRGH 3/DQJXDJH EDU
XQGHUWKHIDFWRUG6RIWZDUH /LIHF\FOH FRXOGDOVRUHDVRQDEO\EHDV
VXIIHVWYVY WKDW WKHHITHFWV RILQGLYLGXDOIDFWRUV VKRXOG QRW EH LC
IDFWRU UDQNLQJ QHHGV WR EH FRQVLGHUHG FDUHIXOO\ $ PRUH GHWDLC
DPRQJIDFWRUYV ZRXOG EH EHQHILFLDO WR LPSURYH WKH SUHFLVLRQ DQG

7KHRYHUDOO IDFWRU UDQNLQJLV RIOLPLWHG VLJQLILFDQFHEHFDXVH RI
ERWKVLWHY 7KH (XURSHDQ VLWH ZDV PRUHKHDYLO\UHSUHVHQWHG DQC
RI WKH *&6 SURMHEW $V D UHVXOW WKHLU SULRU GLVWULEXWLRQV ZKL
GLIIHU 7KLV LPEDODQFHLV PDWKHPDWLFDOO\SURSDJDWHG E\ WKH %D\H
WKH FRPELQHG UDQNLQJ

/IDVWO\ WKHUDQNLQJ UHVXOWY KDYH WR EH FRQVLGHUHG FDUHIXOO\ E\
GXFHVD UHODWLYHUDQNLQJRIIDFWRUV QRWDQDEVROXWHPHDVXUH RI
EHKLIJKO\UHOHYDQW WR LPSURYLQJ WKH *&6 SURMHFW 7KH PHWKRG RQ
DQG QRW ZKHWKHU DQ\IDFWRU FDQ EH GLVUHJDUGHG HQWLUHO\

7XVEXIK]
7KH SURSRVHG VWUDWHJI\ LV VXEMHFW WR WZR NH\ OLPLWDWLRQV )LUV
LQLWLDWLYHV WKDW UHSUHVHQW LQFUHPHQWDO SODQQHG DQG FRUSRU
LXEVHFWLR® PD\ QRW EHDSSOLFDEOH WR PRUHUDGLFDO RUHPHUJHQV



-QTPMGEXMSRW

6HFRQG WKH VWUDWHI\LV VSHFLILFWRFDSLWDO LQWHQVLYH 01&V WKD'
VWUXFWXUH +RZHYHU WKLV SUHVHQWY D PLQRU OLPLWDWLRQ DV OLWF
JHQHUDOO\ SUHIHUUHG LQ FDSLWDO LQWHQVLYH FRQWH[WYV

-QTPMGEXMSRW

7KHLQGLQJV Rl VERPIQVEHAMIXI®HUDOL]JHG WR FURVV FXOWXUDO GLJLWDO WU
LQWHQVLYHO01&V 7KHGLVFXVVLRQ GHPRQVWUDWHG DOLJQPHQW EHWZH|
FDOILQGLQJY DQG WKH VWXG\V\VWHPDWLFDOO\DGGUHVVHG DQG FRPSD
LQJWR <LQDOLJQPHQW ZLWK WKHRU\DQG WKHFRQVLGHUDWLRQRIULYDC
RI ERWK HIWHUQDO DQG LQWHUQDO YDOLGLW\ $GGLWLRQDOO\ WKH GLV
UHVXOW WKH VWXG\LV ILWWR DQVZHU WKH UHVHDUFK TXHVWLRQV DQG
DFDGHPLF GLVFRXUVH E\ FORVLQJD NQRZOHGJH JDS

7KH FDWHIJRULDBPWRRMWRDQWHFHGHQW SURMHFW UHODWHG DQG FRQWH
VLIKWV IURP OLQW]EHUJ 7KOMWBHXWKRUV DUJXH WKDW VWUDWHJ\ PDNLQJ V
GHOLEHUDWHDQG HPHUJHQW HOHPHQWY 7KLV VWXG\VXSSRUWY WKDW
LVVKDSHGE\DQWHFHGHQW IDFWRUYV ZKLOHHPHUJHQW VWUDWHJ\DULVH
WH[WXDO IDFWRUV ORUHRYHU WKHVWXG\SURSRVHV DIXUWKHU GLVWLC
PD\UHVXOWIURP VWUDWHIJ\HQDFWPHQW SURMHFW UHODWHGIDFWRUV
RI'WKH SURMHFW WHDP FRQWH[WXDO IDFWRUYV

TKIFRQFHSWXDO GHDYHIRIHG LQ WKLV VWXG\V\\LHOGVY WZR NH\LPSOLFDWL]I
LQ FDSLWDO LQWHQVLYH 01&V )LUVW *RYHUQDQFH DQG 7UDQVIRUPDW
IRVWHULQJ $FFHSWDQFHRIWUDQVIRUPDWLRQLQLWLDWLYHYVY 6HFRQG $F
$ZDUHQHVVIRUPDIHHGEDFNORRS UHLQIRUFLQJRQHDQRWKHU )XWXUH
PRUH FORVHO\

7KH SURSRWHOMPHEIOLHY WKDW GLJLWDO WUDQVIRUPDWLRQ HITRUWYV VKR
JDQL]DWLRQYY EURDGHU VWUDWHJILF JRDOV 'LJLWDO WUDQVIRUPDWLRC
HQWDLOV VLIQLILFDQW RUJDQL]IDWLRQDO FKDQJH ZKLFK FDQ LQWURGXF
HUDWLRQV 6XFKULVNV VKRXOG RQO\VEH XQGHUWDNHQ LI WKHORQJ WHU
VKRUW WHUP GLVDGYDQWDJHV

)XUWKHUPRUH WUDQVIRUPDW ZRI®@ 6 | LRURQERHG W B ER WRIRUPHG VW UD W
DFFRXQWYV IRUWKH RUJDQL]DWLRQYfV FXUUHQW VWDWH PHDQLQJ 2'75 D
GDWLRQIRU SODQQLQJ )OH[LELOLW\LQ VWUDWHJI\HQDFWPHQW HQVXUH
IDFH RIHPHUJHQW EDUULHUV DQG FKDQJLQJ FRQGLWLRQV

7R PDLQWDLQ VWUDWHHLIFHDB WL YRIRFHQWWW R B VIRUPDWLRQ VKRXOG EH PHD
7KLV HQDEOHV RUJDQL]DWLRQV WR SULRULWL]H WUDQVIRUPDWLRQ GLPH
FRQWLQXHLQLWLDWLYHY WKDW KDYH DOUHDG\DFKLHYHG WKHLU REMHF\

7TKHLPSOLFDWLRQV GHULYHGIURP WKLV VWXG\GR PRUHWKDQH[SODLQ S|
RIKRZGLIJILWDO WUDQVIRUPDWLRQ VKRXOGEHDSSURDFKHGLQ FRPSOH]
WKDQ WUHDWLQJ GLYHUJHQFH DV D GHYLDWLRQ WR EHFRUUHFWHG LW V]I
UHYHDOV WKH G\QDPLFLQWHUSOD\EHWZHHQ VWUDWHJ\ RUJDQL]DWLRQI
SHUVSHFWLYHHQFRXUDJHYV RUJDQL]DWLRQV WR PRYH EH\RQG VWDWLF W
VKRXOG DGRSWDGDSWLYH IHHGEDFN GULYHQ DSSURDFKHV WKDW HYRO"
WHUQDO FRQGLWLRQV $V GLIJLWDO WUDQVIRUPDWLRQ EHFRPHV LQFUHD
IXWXUH UHVHDUFK DQG SUDFWLFH VKRXOG H[SORUH KRZVXFK DGDSWLYH



'SRGPYWMS

7KLY FKDSWHU FRQFOXGHVY WKH VWXG\ E\UHYLVLWLQJ LWV FHQWUDO UHV

+RZVKRXOG FURVV FXOWXUDO GLJLWDO WUDQVIRUPDWLRQ SURMHF\
FRUSRUDWLRQV EHFRQGXFWHG WRDFKLHYH GLJLWDO WUDQVIRUPDW

7TRDQVZHU WKLV TXHVWLRQ WKH VWXG\ H[DPLQHG WKH FDVH RI WKH *OR
PDWLRQ SURMHFW DW D PXOWLQDWLRQDO VHPLFRQGXFWRU IRXQGU\ 7K
FRPSDQ\fVVWUDWHILF VKLIWIURPDQLQWHIJUDWHG GHYLFHPDQXIDFW XL
PDQXIDFWXULQJVLWHV JOREDOO\ *LYHQWKHFDSLWDO LQWHQVLYH QDW
SURYLGHG D VXLWDEOH FRQWH[W IRUH[SORULQJWKHUHVHDUFK TXHVWL

7KH VWXG\HPSOR\HG D VLQJOH FDVH VWXG\ GHVLJQ VXSSOHPHQWHG E\
DQG WKH %D\HVLDQ %HVW :RUVW OHWKRG %:0 7KLV PHWKRGRORJLFDO
JDWH D FRPSOH[ FURVV FXOWXUDO WUDQVIRUPDWLRQ SURMHFW LQ D UH
VWUXFWLRQ RI WKHWUDQVIRUPDWLRQ SURMHFW IURP WZR FXOWXUDOO\ ¢
DQG 1RUWK $PHULFDQ PDQXIDFWXULQJVLWHY OHDQZKLOH WKH %D\HVLI
IRUUDQNLQJLQIOXHQWLDO IDFWRUV DQG FRPSDULQJ VLWH VSHFLILF SU
PDNLQJ PHWKRG LW ZDV ZHOO VXLWHG IRUDJJUHJIJDWLQJLQGLYLGXDO YL
HDFK VLWH

'HVSLWH LWV VWUHQJWKY WKH VWXG\LV VXEMHFW WR WKUHH PDMRU OLF
SHDQ VLWH DV WKH UHVHDUFKHU ZDV SK\VLFDOO\ ORFDWHG WKHUH 6HFI
LQWHUQDO DQG H[WHUQDO YDOLGLW\ 7KLUG WKHIDFWRU UDQNLQJ SUR
DEVROXWH 7KLV PHDQV LW VXSSRUWV SULRULWL]DWLRQ EXW GRHV QRW
IDFWRU

7R DGGUHVV WKHVH OLPLWDWLRQV WKH VWXG\ LQFRUSRUDWHG VHYHUD
ZLWK SDUWLFLSDQWY IURP WKH 1RUWK $PHULFDQ VLWH KHOSHG PLWLJD
WHUQDO YDOLGLW\ ZDV VWUHQJIJWKHQHG E\HYDOXDWLQJ PXOWLSOH ULY
VXSSRUWHG WKURXJK DOLJQPHQW ZLWK WKHRUHWLFDO H[SHFWDWLRQV

WKHVWXG\fVILQGLQJVDUH VXIILFLHQWO\UREXVW WRDQVZHU WKH UHVH
WR WKHDFDGHPLF GLVFRXUVH

&RQWULEXTKULR/QMNVXG\ SUHVHQWY WKUHH NH\ FRQWULEXWLRQV D FRPSU]I
IRUGLIJLWDO WUDQVIRUPDWLRQ D SULRULWL]HG OLVW RIIDFWRUV ZKLFK
WLYHV DQGDQDFWLRQDEOH VWUDWHI\IRUHIIHFWLYH GLJLWDO WUDQVI

)LUvw WKH VWXG\GHYHORSHG D FRPSUHKHQVLYH WKHRUHWLFDO IUDPH.
LQWHQVLYH 01&V JURXQGHG LQ D PXOWLGLVFLSOLQDU\OLWHUDWXUH Ut
SRUWDQFH RI DOLJQLQJ EXVLQHVV VWUDWHI\ ZLWK WUDQVIRUPDWLRQ F
REMHFWLYHVY FDQ EH DFKLHYHG WKURXJK DQ LWHUDWLYH VWUDWHJ\ PDN
DVVHVVHVY WUDQVIRUPDWLRQ UHDGLQHVV DQG DGDSWV WR HPHUJHQW ED



6HFRQG WKH VWXG\ IRXQG WKDW UHVLVWDQFH WR WUDQVIRUPDWLRQ DC
GULYHUV RIGLYHUJHQFH IURP WUDQVIRUPDWLRQ REMHFWLYHV $ FRQFH.
PDWLRQ UHDGLQHVV DQG JRYHUQDQFHFDQ SRVLWLYHO\LQIOXHQFH DFFH
KLJKOLJKWV D IHHGEDFN ORRS EHWZHHQ UHVLVWDQFH H[WHQGHG GHYH
QHVYV

)LOQDOO\ WKH VWXG\ SURSRVHVY D VWUDWHJ\ WDLORUHG WR GLJLWDO W|
01&VvV 7KLV VWUDWHI\DGGUHVVHV WKH PDLQ UHVHDUFK TXHVWLRQ DQG
YHUJHQFH

fDOLIJQLQJ EXVLQHVYV VWUDWHI\DQG WUDQVIRUPDWLRQ REMHFWLYHYV
JRYHUQDQFH VWUXFWXUH

FWUDFNLQJWUDQVIRUPDWLRQ HITHFWLYHQHVYV XVLQJ D WUDQVIRUPDW

FLPSURYLQIJWKHWUDQVIRUPDWLRQ F\FOH WKURXJKDFFHOHUDWLRQ '\
HQVXUHG VI\VWHP DGRSWLRQ DV ZHOO DV

fLPSURYLQJWKHDVVHVVPHQW RIRUJDQLVDWLRQDO GLJLWDO WUDQVI

2XWORRMNH VWXG\DGYDQFHG XQGHUVWDQGLQJ RI FURVV FXOWXUDO GLJ
FDSLWDO LOQWHQVLYHO01&V EA\DGGUHVVLQJD SUHYLRXVO\XQH[SORUHG O
FHSWDQFHDQG IOH[LEOH VA\VWHP GHYHORSPHQW DUH WKH NH\ IDFWRUV Z
PHQW RIWUDQVIRUPDWLRQ REMHFWLYHYV

,Q GRLQJ VR WKH VWXG\ DOVR VKHG OLJKW RQ FROODERUDWLRQ ZLWKL(
EHWZHHQ GLJLWDO WUDQVIRUPDWLRQ REMHFWLYHVY DQG EXVLQHVV VWU
ZLWKDFRQFUHWH VWUDWHJIJ\WR JXLGH WUDQVIRUPDWLRQ HIIRUWYV

2QH RI WKH VWXG\YfV PDMRU ILQGLQJV LV WKDW LQVXIILFLHQW VWDNHKRC(
VI\VWHP GHVLJQ FDQ VLIJQLILFDQWO\NLQFUHDVH UHVLVWDQFH WR WUDQV |
RQGHYHORSLQJ SUDFWLFDO JXLGHOLQHVIRUVWDNHKROGHULQYROYHPI

7KH VWXG\ IXUWKHU HPSKDVL]HV WKH KXPDQ GLPHQVLRQ RI GLJLWDO WU
JRLQJ GLVFRXUVH RQ EDODQFLQJ HFRQRPLF REMHFWLYHYV ZLWK VRFLDO |
IUDVWUXFWXUHDQG FDSDELOLWLHVDUHFULWLFDO IRUORQJ WHUP FRPS
DUHHTXDOO\LPSRUWDQW

7TKHVH ILQGLQJVY FRQQHFW EDFN WR WKH EURDGHU LPSOIFKIDWMWHW RI GLJ
$VWUDQVIRUPDWLRQLQFUHDVLQJO\LQYROYHVDXWRPDWLRQ URERWLF\
SK\WVLFDO DQG FRJQLWLYH ODERU *+ SRWHQWLDOO\LPSDFWLQJ ODERU PD
5HVHDUFKHUV VKRXOG H[SORUH WKH VRFLHWDO FRQVHTXHQFHV RI GLJLV
WKHVHGHYHORSPHQWYV

JRUH[DPSOH HFRRBRLF SHUMOM¥*WHYM XGLHY FRXOG H[DPLQH KRZ GLJLW
DIIHFWV YDOXH FUHDWLRQ LQ FDSLWDO LQWHQVLYHLQGXVWULHYV RU DO
OHQV RI RUJDQL]DWLRQDO SV\FKRORJ\ LW ZRXOG EH YDOXDEOH WR LQY
HPSOR\HH ZHOO EHLQJDQG ZRUNSODFH VDWLVIDFWLRQ 7KLV UHIOHFWYV
YLGXDOV VWUXJJOH ZLWK WUDQVIRUPDWLRQ GXHWR WKH KLJK GHJUHH R

$GGLWLRQDOO\ ZLWK WKH JURZLQJ DGRSWLRQ RI GHHS OHDUQLQJ PRGI
VKRXOGH[SORUHKRZDUWLILFLDOLQWHOOLJHQFHFDQPLWLJDWHVWUDW
ODQJXDJH PRGHOV FRXOG VXSSRUW NQRZOHGJH WUDQVIHU DFURVYV VXEV
RQJOREDO LQLWLDWLYHY EDVHG RQ ORFDO GDWD 7KLV ZRXOG SUHHPSW

7KHVWXG\DOVRLGHQWLILHV WKUHH WKHRUHWLFDO GLUHFWLRQV IRU IX)\

ft9DOLGDWLRQ WKURXJK DGGLWLRQDO FDVHV :KLOH WKH ILQGLQJV DU
ZRXOGDGGUHVV OLPLWDWLRQV RIWKHVLQJOH FDVHGHVLIQDQG GHI

) UDPHZRUNUHILQHPHQW 7KHWKHRUHWLFDOIUDPHZRUNVKRXOGEHMW
DV\VWHPDWLFOLWHUDWXUH UHYLHZWRHYROYHLQWR D JHQHUDOL]D



F([SORULQIJFDSLWDO LQWHQVLW\DQG GXDOHPEHGGHGQHVY 7KH VWX
SOLILHVWKHFRQVWUDLQLQJHIIHFW RIGXDO HPEHGGHGQHVV EXW Wk
8QGHUVWDQGLQJ LW LV FUXFLDO HVSHFLDOO\IRU WUDQVIRUPDWLRC
VXFKDV QHWZRUN H[SDQVLRQLQ WHOHFRPPXQLFDWLRQV

,QVXPPDU\ WKHVWXG\FRQWULEXWHY WR WKHNQRZOHGJHRQ GLJLWDO W
E\RITHULQJ D WKHRUHWLFDOO\JURXQGHG DQG SUDFWLFDOO\DSSOLFDEC
WR OLPLWDWLRQV LQKHUHQW WR VLQJOH FDVH UHVHDUFK WKH\ SURYLG
SUDFWLFDO DSSOLFDWLRQV 8OWLPDWHO\ WKH VWXG\ XQGHUVFRUHV W
VROHO\ D WHFKQRORJLFDO HQGHDYRU EXW D GHHSO\ KXPDQ RQH 2 UHTX
FROODERUDWLYHDSSURDFKWR EHQHILWDOO VWDNHKROGHUYV
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$FFHQWXUH *6$*OREDOLW\DQG FRPSOH[LW\ RI WKH$YHPHY¥RBGXFWRU E)
@KWWSV ZZZ JVDJOREDO RUJ ZS FRQWHQW XSORDGYV *
DQG &RPSOH[LW\ RI WKH 6HPLFRQGXFWRU (FRV\VWHP SGI
%HUN - 'HODU]R ZRUSRUDWH ILQDQFH7KDRE D G HIUWR@®QGXFDWLRQ /L
%HVW :RUVW OHWKRBP KREEIFFHVVHG KWWV EHVWZRUVWPHWKRG F
%HVW :RUVW OHWKBRGEP VREY$RRAHVVHG KWW@&Y EHVWZRUVWPHWKR
VRIWZDUH
%UHNNH 7 /HQND 6 .RKWDPINL 0 3DULGD 9 6ROHP % $ $ 2
WUDQVIRUPDWLRQ LQ PDQXIDFWXULQJILUPV D SDWK GHSHQGHQFH
5HYLHZ RIODQDJHULDO &FLHKQWWSY GRL RUJ Vv
%\ 5 7 2UJDQLVDWLRQDO FKDQJH P D QIRMHPGIWVR B &EHID QVILH OIDQIHIVHLPH:
+ KWWSV GRL RUJ
&KHFNODQG 3 3RXOWHU - 6RIW VB VAMWHPW DB KRGRRRV\W,R PD QD
FKDQJH $ SUDFWS3SDO AXLGHSULQJHU
&LDEXVFKL ) +ROP 8 O0DUWtQ 2 0 'XDO HPEHGGHGQHVV LQIOX
LQQRYDWLQJ VXEVLGLDULHV LQ WKEWNKOQYRWDRQRQDXVRQBERVBWY
+ KWWSV GRL RUJ M LEXVUHY
&RKHQ : 0 /HYLQWKDO ' $ $EVRUSWLYH FDSDFLW\ $ QHZ SHUVS|
YDWBRBO®LQLVWUDWLYH 6FLHQFH #XDKUMWMSNO\ GRL RUJ
&RRSHU 5 * 6WDJH JDWH VIVWHPV $ QHZ W R ROXRIUQAHD/YDRQL]QB Y S
+
GH*RR\HUW 9 5RXZHWWH ( YDQ .UDQHQEXUJ + )JUHHPDQ ( 5H
KROGHUV LQ RSHUDWLRQDO UHVHDUFK $MWRSHRRO B KUMDKHRIUA SHH
DWLRQDO 5HVHDUFK KWWSV GRL RUJ M HMRU
'"HPSVH\ 0 *HLWQHU / %UHQQDQ $ OF$YR\ - $UHYLHZ RI WKH VX
RIFKDQJH PDQDJHRHEQM(5,1*0$1$*(0(17 5(9,(: + KWWSV
GRL RUJ (05
(ELULP * 8 8QLJZH , ) $VX]X 2 ) 2GRQNRU % 2VKLRVWH ( ( 2NRC
UHYLHZRIHUS VA\VWHPVLPSOHPHQWDWLRQLQPXOWLQDWLRQDO FRL
WXUH G L U,IQFMHLRIDWLRQDO -RXUQDO RIODQDJHPHQW (QWWUHSUHQH
KWWSV GRL RUJ LMPHU Y L
(UZLQ ' * *DUPDQ $ 1 5HVLVWDQFH WR RUJDQL]DWLRQDO FKD
SUDFWHBFEHUVKLS 2UJDQL]DWLRQ 'HYHORSPKWWSR X ULORUJ '2,

JULHVO 0 6LOEHU]DKQ 5 &KDOOHQJHVLQ HVWDEOLVKLQJJORED
DQG RSHUDWLRQDR GHFRYIDEQDQQIQJ KWWSV GRL RUJ M C

YXFKV & +HVV 7 %HFRPLQJ DJLOH LQ WKH GLJLWDO WUDQVIRUP
VFDOH DJLOH WUDQMIRVRDRQWRQQWHUQDWLRQDO &RQIHUHQFH RQ ,
KWWSV ZZZ UHVHDUFKJDWH QHW SXEOLFDWLRQ
+HUOLWVFKND 6 9DOWLQHU 'LJLWDOWUDQVIRUPDWLRQ +RZLQ
WKH DQDORJEHFRPHV PRUH DQG RAHN\EURWHFE QIHNJRPQG ,QIRUPDWL
+ KWWSV GRL RUJ v \
+HVV 7 0DQDJLQJWKH GLJLWD6SVWDQNURLIPDXWLHR Q
+XQJ + & &KLX < & :X 0 & $QDO\VLVRIFRPSHWLWLRQ EHWZHH
EXVLQHVV PRGHOV LQ WKH VHPUFROEDEBE R 2 1QBXYWUA21'8&
7250$18)$&785,1* + KWWSV GRL RUJ 760
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,VDDF 9 %RULQL ) 20LYHLUD-U O© 7KHUHODWLRQDO HPEHGGHG (
VXEVLGLDULHV ,Q VHD UFKXRIWLHZDMWLHRE@YOHV % X V L Q HY V K6W WIS/ Z
GRL RUJ 0%5

-DUJDERZVNL 3 %DORJXQ - 6HLGO 6WUDWHJL]LQJ 7KH FKDOO
+XPDQ 5SHODWLR@V KWWSV GRL RUJ

-RQHV 0 ' +XWFKHVRQ 6 &DPED - ° 3DVW SUHVHQW DQG IXWX
IRUPDWLRQ LQ PDQXIDFVRXWIQPIO RUGYQKID FW X UL Qs 6\KWWSW
GRL RUJ M MPV\

.DSODQ 5 6 1RUWRQ 7KB H[HFXWLRQ SUHPLXP /LQNLQJVWUDWHJI\WR
SHWLWLYH DGYIVOWDRHIHUYDUG % XVLQHVV 5HYLHZ 3UHVV

.KDQDJKD 6 9ROEHUGD + : $OH[LR\ $ PDULD &DUPHOD $QQRVL
DIJLOH WHDPV 3HHU SUHVVXH OHDGHUVY FRQWURO DRGUWRBKLQQR"

RI3URGXFW ,QQRYDWLRQ ORQDBEMRWHSMW GRL RUJ MSLP

. XMDOD - 6DFKV 6 /HLQRQHQ + +HLNNLQHQ $ /DXGH ' 6WDN
SUHVHQW D@&XVAWKYM B6RFLHW KWWSV GRL RUJ

JHH + <L 6 &RUSRUDWH HGXFDWLRQ IRU GLJLWDO WUDQVIRUPDYV
B3URDFWLYH FRQVLGHUDWLRQ LQ HRUGFIFMHS/VHPH@WDWK\RY SKDVH
GRL RUJ $8&(66

/LDQJ ) %UXQHOOL 0 5H]DHL - &RQVLVWHQF\LVVXHVLQ WKH EH\
DQG WKUHMKHRIDGY + KWWSV GRL RUJ M RPHJD

ODFKDGR & * :LQURWK 0 $OPVWU|P 3 gGEHUJ $ ( .XUGYH 0 $00D"
RUJDQLVDWLRQDO UHDGLQHVV ([SHULHQF H\RMIRPDRDRIXA D 6 WHDUFIMDXIL
LQJ 7THFKQRORJ\ODQDJHPHQWWWSYV GRL RUJ -070

ODQWHUH 6  9DDUD ( 2Q WKH SUREOHP RI SDUWLFLSDWLRQ LQ V\
VSHEWIYP QL]DWLRQ 6FLH@GFHKWWSYV GRL RUJ RUVF

ODWW & +HVV 7 %HQOLDQ $ "LJILW D@ XWULIDGIWINR U,RD R R QW MRULDE
WHPV (QJLQHHULQ& KWWSV GRL RUJ Y,

OF%ULGH 0 3URMHFW PDQDJHPHQW EDVLFV +RZ WR PDQD 35 URMVSURMH

OLFKHORWWH ) -RLD / $ 2UJDQL]DWLRQDO GLJLWDO WUDQVIRL
LQYHVWLRXWOP® Rl 7TKHRUHWLFDO DQG $SSOLHG (OHFWWRQLF &RP|

KWWSV GRL RUJ MWDHU

OLQW]EHUJ + :DWHUV - $ 21 VWUDWHJL HW GH\W HE HE ODVQHDD € B HHP
-RXUQDO+ KWWSV GRL RUJ VPM

ORKDPPDGL $ %URVWU|P $ )UDQJRQL & 'RUNIRUFH FRPSRVLWL
YHUVLW\LQ HPSOR\HHVT HWKQLF DQG HGXFDWLRQDO EDFNJURXQGYV
-RXUQDO RI 3URGXFW ,QQRYDWLRQ+0D B@WMPWQWGRL RUJ MSL

ORKDPPDGL 0 S5H]DHL - %D\HVLDQ EHVW ZRUVW PHWKRG $ SURETL
LQJPRGAKMID + KWWSV GRL RUJ M RPHJD

ORUDQ - : %ULJKWPDQ % . /HDGLQJ RD UB® U] CHW HRORS® A R BVQ DHV +
WLRQDO * KWWSV GRL RUJ

0XQQV $ . %MHLUPL % ) 7KH UROH RI SURMHFW PDQDJHPHQW L
,QWHUQDWLRQDO -RXUQDO RI 3UR MHFRWMDSHD J HPRIIQ \R U J

1HOO 3 & $PERV % 3DUHQWLQJ DGYDQWDJH LQ WKH PQF $Q HPE
WKH YDOXH DGGHG E\GKWMDBWKD URVHDUQD IJHPHQW+-RX KISV  GRL
RUJ VPM
3RXVWWFKL . *OHLVV $ %X]IL % .RKOKDJHQ 0 7HFKQRORJ\ LF
IRUPDWLR,Q(( VW &RQIHUHQFH RQ %XVLQH¥V ,QWRUSPD W IGRL RUJ
&%,
5DVRXOL *KDKURXGL 0 &KDERN 6 &RQUR\ . 7KH UROH RI VXEVL
DQG DEVRUSWLYH FDSDFLW\ L@ ®OMULIP®W MRGRIOH% RQIRPH AV 5HYLHZ
KWWSV GRL RUJ 0%5
5HDGH & *RLQJ WKH H[WUD PLOH /RFDO PRXQUDYIBIO R DOIQIIREDO & B
FKRORJ\ + KWWSV GRL RUJ
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Case Study Protocol

000 o000t 0o oo 0ooo tookd

This case study is conducted as a joint effort between Delft University of Technology and the company?.
TU Delft is a globally leading technical university located in the Netherlands, aiming to research and
develop groundbreaking technologies with human-centric designs, to move towards a sustainable so-
ciety (TU Delft, 2025b). The company is a leading semiconductor foundry with manufacturing sites in
Europe, Asia, and North America.

Multinational corporations like the company find it difficult to execute global, digital transformation
projects in cross-cultural settings. The contradiction between local requirements and global demands
keeps the parties involved from reaching a consensus on the extent and contents of the digital trans-
formation. At the same time, cross-cultural differences complicate the collaboration between teams,
sites, and regions. By looking at the specific case of the Global Change System (GCS) project, this
study aims to develop and rank a set of factors which influence the outcome of cross-cultural, digital
transformation projects in multinational corporations. Based on these findings, the study will propose
a strategy to facilitate future transformation projects in similar settings.

The findings of the case study will be aimed both at researchers as well as practitioners. Through the
collection, validation, and evaluation of factors of influence, the study aims to contribute to the academic
knowledge on cross-cultural, digital transformation. At the same time, the proposed strategy will help
practitioners to implement cross-cultural, digital transformation more deliberately.

L0l doobiooooo 0do 0ooo 0otboood

The companyis geographical dispersion makes it an ideal context for studying cross-cultural phenom-
ena. Compared to companies which organically grew into globalization from their traditional headquar-
ters, the company was a global company from the beginning. Since it was founded, the company
acquired and built manufacturing as well as operational sites across Europa, Asia, and North Amer-
ica. Thus, cross-cultural collaboration is deeply rooted in the companyis daily business, rendering it a
valuable context for studying cross-cultural phenomena.

As the company operates in a capital-intensive, high-tech market, digital transformation projects at the
company offer valuable cases to study. Changes to the established production infrastructure are limited
by existing production tools, or connected to high investments because of the companyis capital inten-
sity. Moreover, these infrastructural constraints differ between sites because of the different historical
purposes of the companyts locations. For digital transformation projects, these local infrastructural con-
straints are particularly important because they are constraints for global digital transformation projects
as well, complicating consensus creation.

Moreover, this study represents the first case study of a cross-cultural, digital transformation project

1Due to a non-disclosure agreement, the company cannot be named. Throughout the case study protocol, it will simply be
called fithe companya.
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at a semiconductor company, based on an in-depth search of the Scopus data base. This search
consisted of a query combining the terms ocross-culturald, odigital transformationo, and ésemiconductor
industryo, as well as synonyms of each of these terms. Two additional queries were made based on
the combinations of dcross-culturald and ésemiconductor industryd, as well as odigital transformationd
and ¢semiconductor industryd, along with the corresponding synonyms. In total, these three queries
yielded 102 results, of which 13 were considered as partially relevant to the study based on their ab-
stracts. None of the found papers conducted a case study of cross-cultural, digital transformation in
the semiconductor industry, making this a revelatory case.

{000 000000000000 UL 00U0idiitol 0Uibboooo

Based on the companyis geographical dispersion and the diverse, local production infrastructure, the
study assumes that the outcomes of cross-cultural, digital transformation projects in multinational cor-
porations with high-capital intensity, like the company, are largely influenced by the conflict between
local demands and global requirements.

Nonetheless, there are three rival factors, which offer alternative explanations for the outcomes of dig-
ital transformation projects. First, cultural differences between parties involved in the project could
be a major contributing factor. Second, insufficient stakeholder engagement might have adverse ef-
fects on project outcomes. Finally, improper project management and project governance can have a
considerable impact on the project outcomes.

To establish the most influential factor, the study will answer the following main research question:

How do cross-cultural, digital transformation projects in capital-intensive, multinational cor-
porations diverge from the initially defined project goals?

The broader theoretical relevance of this study can be found in the application of general theories of
cross-cultural, digital transformation to the semiconductor industry. As mentioned above, there is very
little research on cross-cultural, digital transformation projects in the semiconductor industry. This is
not the case for research on cross-cultural digital transformation, or digitilization in general. It remains
interesting to see how these broader theoretical concepts translate to the semiconductor industry.

N

Case studies are characterized by a low degree of control over the environment studied (Yin, 2014).
To cope with this aspect of case study research, the following precautions have been taken. First, the
author has ensured to have direct and convenient access to the company, stakeholders, and potential
interviewees. This mitigates the risk of delays when scheduling interviews and communicating with
stakeholders. Second, procedures to call for help and guidance have been established, in case the
researcher gets stuck during the study. Third, the researcher has created an extensive project man-
agement plan, to ensure the timely completion of deliverables. This plan is updated weekly and has a
time buffer included, to provide for unanticipated events. Finally, has created and submitted a plan for
protecting humans subjects to TU Delftis Human Research Ethics Council (HREC).

The author has been given direct access to the company, stakeholders of the GCS project, and poten-
tial interviewees based on the following aspects. First, the author has been granted access to company
infrastructure, both physical and IT, for the duration of the master thesis, including internal communi-
cations such as Microsoft Teams. Second, the author has been given a computer and a dedicated
desk for conducting the study. Finally, the company, TU Delft and the author have signed a graduation
agreement, stating the intent to aid and support the author during the graduation project. Together,
these three aspects ensure that the author has been granted convenient access to stakeholders and
potential interviewees, with continued support from the company and TU Delft.

Guidance is primarily provided by the researcheris supervisors. In case of academic topics related
to the thesis format, multi-criteria decision making, and general academic guidance, the researcher
will reach out to Jafar Rezaei, the thesisi first supervisor. If there are questions regarding information
and communication technology, the researcher will reach out to Marcela de Tuler Oliveira, the second
supervisor of the thesis. In case of company- and case-related topics, the researcher will reach out
to Mario Richter, the company supervisor. Additionally, the researcher has identified an expert on the
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field of digital transformation in the semiconductor industry, Sophia Keil, which can provide valuable
insights into the main topic of the study.

In principal, there are three major data collection activities: review of archival records, review of docu-
mentation, and interviewing. Of the three, the review of archival records is the least extensive, primarily
focusing on two documents, which give insight into the effectiveness of the GCS over time. This data
is primarily intended for time-series analysis.

In contrast, documentation of the GCS project is quite extensive. The author has been given access to
several data bases, with some documents dating back more than ten years. To manage the amount of
documentation and ensure a timely collection of data, the review will be limited to the following types
of documents, with the years covered given in parentheses:

A documentation of project vision, as well as initial timeline and deliverables (2013 and 2014)
A documentation of project stakeholder communications (2016 to 2025),

A updates to the project timeline and deliverables (2014 to 2025), and

A the official release notes (2017 to 2022).

During the review of the project documentation, the aim is to create a high level reconstruction of the
GCS project without gaps. In case any gaps or questions arise based on the documents mentioned
above, the aim is to fill these gaps based on the interviews. This is especially relevant for information
regarding the year 2015, which is underrepresented in the documentation.

In total, ten interviews will be conducted with a duration of 240 minutes each. The interviews will be
split into four rounds, each round focusing on different aspects of the study. The first round revolves
around the GCS project itself and is aimed at aiding the reconstruction of the project. Based on the
reconstruction, factors that influenced the GCS project will be derived. These factors will be covered by
the second and third interview round. In the second round, the list of factors will be discussed with the
interviewees to ensure completeness. Continuing, the factors will be ranked in the third round. Finally,
in the fourth round, a strategy that has been developed based on the ranked factors, will be presented
to the interviewees to received feedback and ensure applicability.

Interviewees were chosen based on judgment. The total number of potential interviewees was limited
because the GCS project has been running for a considerable period of time and the author wished
to interview employees who had been with the project from the beginning. In the end, ten intervie-
wees were picked from a total number of 16 potential employees. The aim was to make a balanced
decision based on geographical location, assumed gender, and role?, to represent a broad variety of
perspectives.

Below, Table A.1 details the schedule for the data collection activities, along with the deliverable(s) of
each data collection activity.

Deadline Data Collection Activity Deliverable
2025-04-04 | Review of Archival Records | Graphs with time-series data
2025-04-11 | Review of Documentation High-level reconstruction of the project

2025-04-25 | Interview Round 1 Reconstructed project

2025-05-02 | Interview Round 2 Revised and extended list of factors
2025-05-16 | Interview Round 3 Ranked list of factors

2025-05-30 | Interview Round 4 Summary of feedback

Table A.1: Schedule of data collection activities

Based on the project management plan, a risk analysis has been conducted for this study, identifying
three major risks to the timely conclusion of the study: risks to interviewees, delay of interviews, and
interview scheduling difficulties. To provide for unanticipated events and other risks, a buffer of 20% has

2In this case, oroled is not limited to the formal position in the company. Rather, this dimension is about considering whether
the interviewee was positively or negatively affected by the GCS project.
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been added to each activity of the project management plan. This percentage is based on (McBride,
2016).

To protect human subjects involved in this study, the author has developed an extensive risk manage-
ment plan, with major risks being the re-identification of individual participants and potential damage
to participantis professional persona. These risks are mitigate through pseudonymization of recorded
data, storing recorded data in a secure location, storing only necessary data, and deleting all data after
the conclusion of the study.

The second risk of a potential delay of the interviews is caused by the long approval loops of TU Delftis
Human Research Ethics Council (HREC). The interviews can only be conducted, if the HREC has
given its approval. To mitigate this risk, the data collection activities have been largely uncoupled to fill
potential waiting time with the analysis of archival records and documentation.

Finally, due to the geographical dispersion of the interviewees, public holidays, and vacations, schedul-
ing of the interviews is anticipated to be difficult. Generally speaking, the magnitude of this risk can be
reduced by preparing all documents needed for the interviews early, such that no delays arise because
of lacking preparation. Depending on the interview round, this risk is mitigated differently. Interview
rounds 1 and 2 are intended to be individual interviews. Thus, for these two rounds the researcher will
have to allow for maximum flexibility in interview scheduling. Rounds 3 and 4 are intended as group
sessions. Thus, here the researcher will offer several sessions per round to accommodate different
time zones and and availabilities.

[I00 DOo0 O0ndooibt booooood

For each data collection question, the aim of the question, its potential data sources, and the expected
outcome are given. Unless mentioned otherwise, in this section, oprojectd always refers to the GCS
project.

Question 1: What was the initial aim of the project?

A Establish the initial objectives and expectations of the project and understand why these specific
aspects were relevant.

A Collect and compare data from documentation, archival records, and interviews, to develop an
understanding of the projectis objectives and expectations, as well as the rationale behind them.
Pay close attention to the differences between them, when comparing documentation and stake-
holder statements.

A Create an overview of similarities and differences regarding the initial objectives of the project.
Specifically cite the source(s) for each similarity or difference.

Question 2:  What is the current outcome of the project?

A Determine what the actual outcomes of the project are. These outcomes can be compared with
the initial objectives of the project.

A Collect and compare data from documentation, archival records, and interviews, to understand
the actual outcomes of the project. Use documentation and archival records to establish the
formal outcomes. Use interviews to validate formal outcomes and gather informal outcomes. Ex-
amples for formal outcomes could be specific software solutions, changes to business processes,
or reduction of workforce due to automatization. Informal outcomes could be changes to roles,
norms, or power distribution.

A Create a structured overview of the actual outcomes of the project. For each outcome, specifically
cite the source and relate it to the initial project aims and expectations whenever possible.

Question 3:  What were the major milestones of the project?

A Establish the high-level phases of the project by finding their end points.
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A Use project stakeholder communications and project progress documentation to establish official
phases of the project. Compare and contrast these official phases with interviewee statements.

A Develop a high-level timeline of the project phases. If there are contradictions between official
phases and interviewee recollection, provide explanations for the differences. All milestones as
well as explanations shall be backed up by citations.

Question 4: How are the major milestones connected?

A Understand what happened during the high-level phases of the project. The connections between
milestones should be detailed enough to connect the milestones, but should refrain from going
into too much detail.

A Collect data from documentation, archival records, and interviews to establish the most important
events of each phase. More specifically, use documentation of stakeholder communications and
project progress documentation to create a connection between the milestones. Use archival
data of KPI time-series data to supplement this chain between the milestones. Finally, use data
gathered from interviews to validate the chain and understand why events unfolded in this specific
pattern.

A A chain of events that connects the major milestones of the projects together with a rationale for
the chain. Each event of the chain, as well as the corresponding explanation, shall be backed up
by sources.

Question 5:  What are the roles, norms, and values of the project?

A Develop an understanding of the cultural setting of the problematical situation. Roles are the
differences between members of an organization, which determine their formal and informal social
position (Checkland & Poulter, 2010). Norms are the types of behavior expected of a specific
role (Checkland & Poulter, 2010). Finally, values are the standards by which the behavior of
organizational members in their role is judged (Checkland & Poulter, 2010).

A Collect preliminary data from documentation to establish formal roles. Extend these preliminary
findings with interview data. Keep in mind that documentation will most likely not provide much
information on informal roles, norms, and values because these data represent tacit knowledge
which usually is not documented. Use interviews as the primary sources for information on infor-
mal roles, norms, and values.

A Develop a list of roles, either formal or informal. For each role, determine the associated norms
and values. Use this understanding of roles to interpret the different worldviews and purposeful
activity models.

Question 6: What are the commodities of power?

A Find out what resources and tasks (commodities) that represent power over the outcome of
the project. Develop an understanding of the processes needed to obtain and employ these
resources and tasks.

A Briefly screen the documentation for information with regards to the commodities of power. Keep
in mind that information on the commodities of power might not be explicitly documented. Use
interviews as major data source.

A Develop a list of commaodities of power, along with information on how to obtain them and how to
employ them.

Question 7: How are the commaodities of power distributed?

A Understand the power structure of the problematical situation by determining how the commodi-
ties of power were distributed.

A Briefly screen the documentation for information with regards to the power distribution. Keep in
mind that information on the power distribution might not be explicitly documented. Use interviews
as major data source.
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A Create a representation of the power distribution of the problematical situation. Compare the
representation with chain of events produced earlier. Take note of how the power distribution
might have affected the chain of events of the project as well as its outcomes.

Question 8: Who was able to stop, steer, or influence the project significantly?

A Determine the owners of the project.

A Primarily use interviews as data sources for this question because their might be a difference be-
tween the formal owners of the project and the informal owners of the project. Use documentation
to validate the information obtained from the interviews.

A Create a list of the actors which had significant influence on the project. Compare this list with the
chain of events of the projects. Reflect on how these individuals or groups might have influenced
the project.

Question 9: Who was affected by the project?

A Determine the customers of the project.

A Primarily use interviews as data sources for this question because this information might not be
tracked properly in the documentation. Use documentation to validate the information obtained
from the interviews.

A Create a list of actors which were effected by the project. Determine how they were effected.
Cross-reference the list with the distribution of power and determine whether these actors tried
to influence the project. Check for overlap with project owners.

Question 10: What was the context of the project?

A Understand which contextual or environmental factors have influenced the project.

A Screen status report documentation for these factors. Extend the list of these factors during the
interviews. Additionally, use the interviews to determine the implications on the project of the
contextual factors.

A Create a list of contextual factors which had an effect on the project, together with the effect they
had. Determine the point in time the factors were relevant.

Question 11: What factors influenced the outcome of the project?

A Determine which factors influenced had an influence on the project outcomes and how each factor
affected the project outcomes.

A Use the reconstructed project and the associated findings a primary data source for these factors,
as well as their impacts. Supplement the factors which are based on the project reconstruction
with additional factors which came up during the interviews and the review of the project docu-
mentation.

A Create a list of factors that influenced the project. For each factor, determine how it affected the
project. Keep the list of factors mutually exclusive but collectively exhaustive. Once the list of
factors is created, formulate the factors using theory. Determine the necessary assumptions and
theorized effects. Compare both the assumptions and the theorized effects with the project to
evaluate their applicability.

Question 12: Which factor was most influential?

A Develop a ranking of the factors, based on stakeholder perception.
A Conduct interviews with stakeholders to rank the factors using the best-worst method.
A Create a ranked list of the factors which influenced the outcomes of the GCS project.
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Question 13: How can similar projects be conducted in the future with better adherence to the initial
project goals?

A Determine what steps can be taken for future cross-cultural, digital transformation projects, in
similar contexts.

A Use the reconstructed project to determine the prerequisites for the strategy. Build on the ranked
list of factors to address the most influential determinants of project outcomes. Consider major
publications on digital transformation strategies, preferribly for capital-intensive industries.

A Develop a strategy which can be adopted in similar contexts to facilitate cross-cultural, digital
transformation projects in multinational corporations.

Data Source 1 2 4 5 6 7 8 9 10 11 12 13
Documentation x X X X X X x x X X
Archival Data x X X
Interviews X X X X X X X X X x (X)) X
Project X X
List of Factors X
Literature X X

Table A.2: Connecting data collection question to data sources. The numbers in the topmost row represent the data collection
questions.

HI00 00000 0ot 0buod biboo bobodo

The case study report will be directed at a thesis committee. More specifically, the author will hand in the
case study report as a master thesis, which constitutes the final submission of his masteris programme
of Management of Technology (MOT).

As the case study report is directed at a thesis committee, it will follow the conventional structure
for master thesis. This structure consists of the following major sections: introductions, theoretical
background, methodology, results, discussion, and conclusion. A tentative outline of the case study
report can be found in subsection A.4.1.

The introduction will start with establishing the studyis background. Continuing, the studyis research
problem will be defined. In this context, special emphasis will be put on the research gap it addresses,
the scoping of the problem, and its societal as well as scientific relevance. Continuing, the research
objectives and research questions will be detailed. Finally, the study will be related to the MOT pro-
gramme, and an outline of the following sections will be given.

The theoretical background will present the findings of a literature review of the studyis topic, namely
cross-cultural, digital transformation projects in multinational corporations. More specifically, the review
will be aimed at synthesizing existing knowledge about such transformation projects in the semiconduc-
tor industry, and supplement it with major publications from adjacent fields of research. Based on the
review, the a research gap will be identified and propositions with regards to the research questions
will be made.

The methodology section will start with the research design, which connects the individual methods
employed by the study to derive an answer to the research question. Continuing, the selection of the
stakeholders, which will be interviewed for the case study, will be presented. Additionally, all methods
employed by the study will be presented in detail in the last part of the methodology section.

The results section will consist of four parts, which reflect the research process of the study: the re-
constructed project, the factors that influenced the outcome of the project, the ranking of these factors,
and a strategy, which is applicable to similar projects.

As most of the collected data from the study are confidential, they will be contained in a confidential
appendix, which will be shared with the thesis committee. Unfortunately, it is not possible to include
them in the final thesis report because it will be uploaded to the public TU Delft Repository. Nonetheless,
the evidence will be structured in order of appearance, to reflect the flow of the results section. Each
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piece of evidence will reference its source to allow for traceability of the findings. An overview that sorts
pieces of evidence by source will be given, for the readeris convenience.

The final sections will consist of a discussion of the results as well as a conclusion to the thesis. Here,
emphasis will be put on interpreting and contextualizing the studyis findings with respect to the studyis
construct validity, internal validity, external validity, and reliability. The aim is to understand the limita-
tions of the findings and to discuss their implications.

Based on the formal thesis requirements?, the author will aim to limit the thesis to roughly 25,000 words.
Roughly 10% of the report will be used for the introduction. Around 70% of the report will be used for the
theoretical background, methodology, and results. The remaining 20% are intended for the discussion
and conclusion. The author deliberately chooses this limitation to keep the thesis concise and focused,
and allocate sufficient space for the interpretation and contextualization of the studyis findings.

3The thesis length should be between 20,000 and 30,000 words (TU Delft, 2025a).
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Interview Questionnaire

Below, Table B.1 and Table B.2 display the questions asked during the semi-structured interviews.

#  Question Rationale
1 How are you related to the Aims to find out whether the interviewee was driving the project
project? or affected by it.
2  What is your perspective on This question was not asked directly. Instead, it summarizes
the project timeline? guestions 2a to 2d.
2a Do you think that this picture Prior to the interview, the research prepared a rich picture of
represents the project? the project, representing the researcheris understanding of the
project. It was based on documents and archival data the re-
searcher had reviewed. The intention of this question was to
start off the interview with a simple question and to warm up
the interviewee.
2b What were the major mile- This question intended to establish the major turning points of
stones of the project? the project.
2c How are these milestones Here, the aim was to find out what factors and developments
connected? had led from one turning point to another.
2d Why did the project evolve This question intended to understand what potential alterna-
this way? tives were were disregarded at each turning point or whether
there were no alternatives.
3 What is the cultural setting of This question summarizes questions 3a to 3¢ and was not
the project? asked directly.
3a What groups of actors were This question intended to find out which roles people acted in
involved in the project? during the project.
3b  Whatkind of behaviorwas as- This question intended to understand which norms were con-
sociated with these groups?  nected with the roles.
3c What were the criteria by This question intended to extract the values which were con-

which the behavior of groups
got judged?

nected with specific roles.

Table B.1: First part of questionnaire for semi-structured interviews
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#  Question Rationale
4  What were the politics of the This question was not aimed at politics in public terms. Rather
project? it was about the distribution of power among the stakeholders
involved in the project. The question was not asked directly. It
summarizes questions 4a and 4b.
4a What were commodities of This question was aimed at aspects of the project which repre-
power of the project? sent power. These aspects are referred to as commodities of
power. Typical examples of commodities of power are access
to information or to decision-makers.
4b How were these commodities This question aims to discover differences in power between
of power distributed among stakeholders.
actors?
5 What were the specifics of This question summarizes 5a to 5h and was not asked directly.
the project?
5a Who were the major actors of Intended to find out what groups of people were involved in the
the project? project.
5b Who was affected by the Intended to find out which groups were the customers of the
project? project, i.e. affected by it.
5c Who had the abilty to Intended to find out what groups of people were the owners of
stop, steer, or influence the the project.
project?
5d How was this ability exer- Intended to find out how the owners of the project exercised
cised? their influence on the project?
5e  What contextual factors influ- Find out what major external events had an effect on the
enced the project? project.
5f How relevant was the project This question was specifically aimed at whether the project was
in your daily business? the participants primary task or not.
5g How did you perceive the Intended to find out what informal measures of performance
progress of the project? were used by the participant.
5h  What measures or KPIswere Find out what formal measures of performance were used by

used to formally measure the
progress of the project?

the participants.

Table B.2: Second part of questionnaire of semi-structured interviews



Code Book

Below, Table C.1 to Table C.4 give an overview of all codes encountered during the coding phase along
with their definitions. It also shows, the sub-codes for each of the eight factors.

Code Sub-Code Definition

Historical Different purposes The project was unsuccessful because the manu-

Differences facturing sites had different business models with
different purposes and were at different lifecycle
stages.

Separate organizations The project was unsuccessful because the organi-
zations of the production sites were too different.
Different systems The project was unsuccessful because it did not
support the local business process(es) and/or the
local modeling standard(s); also includes techni-
cal differences.

Different business needs | The project was unsuccessful because the manu-
facturing sites needed the system for purposes.
Several applications The project was unsuccessful because attempts
to make the GCS the single system of truth, i.e.,
only using the GCS despite of other ways to do
the changes, were not consequent enough
Disagreement on BKMs | The project was unsuccessful because it did not
implement the local best-known methods (BKM).

Cultural Roles The project was unsuccessful because culturally
Differences defined role expectations, such as who is allowed
to make decisions, challenge authority, or take ini-
tiative, were misunderstood by the project team.
Values The project was unsuccessful because culturally
defined values, such as attitudes toward hierar-
chy, collaboration, innovation, or risk, were mis-
understood by the project team.

Norms The project was unsuccessful because culturally
defined norms, such as expectations around com-
munication styles, decision-making processes,
and conflict resolution, were misunderstood by
the project team.

Table C.1: Code book i first part
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Code

Sub-Code

Definition

Transformation
Readiness

High-level executive support

Corporate culture

Transformational competencies

The project was unsuccessful because
there was no high-level executive that
provided cross-site project support.

The project was unsuccessful because
the organizationis corporate culture was
detrimental for digital transformation,
e.g., rigid and risk-averse.

The project was unsuccessful because
the company did not have sufficient trans-
formation competencies, i.e., there was
no change management or no assess-
ment of skills needed prior, during, and
after digital transformation.

Acceptance

Neglected local requirements

Limited functionality

Preferential treatment

Negative sentiment

GCS equals headcount reduction

The project was unsuccessful because
the local requirements were not consid-
ered during development

The project was unsuccessful because it
did not offer all the features the current
local system had or limited users in doing
their tasks.

The project was unsuccessful because
another production site had their features
implemented earlier.

The project was unsuccessful because
the purpose, objectives, implications or
status of the project were not communi-
cated adequately. Addtionally, personal
differences and disputes negatively af-
fected the reputation of the system.

The project was unsuccessful because
employees associated it with headcount
reduction.

Governance

Alignment

Balancing party

The project was unsuccessful because
the objectives, efforts, etc. of all parties
were not aligned properly, i.e. there was
no common, shared and guided under-
standing of the project.

The project was unsuccessful because
there was no party that actively de-
escalated conflict and had the purpose of
balancing the interests between different
actors.

Table C.2: Code book i second part
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Code Sub-Code Definition
Software New technologies The project was unsuccessful because it made
Lifecycle use of technologies the organization was not

Large scope

Complicated design

Language barrier

Incomplete discussion

Development time
Reduced quality assurance

Application errors

familiar with yet.

The project was unsuccessful because the
scope was too large for the available time and
resources.

The project was unsuccessful because its de-
sign was too complicated for the desired intent.
The project was unsuccessful because a lan-
guage barrier kept participants from sharing
their ideas and collaborating effectively.

The project was unsuccessful because the dis-
cussion of the proposed solution was incom-
plete due to time constraints, procedural chal-
lenges and time differences between manufac-
turing sites (geographical distance).

The project was unsuccessful because the de-
velopment of the system took too long.

The project was unsuccessful because quality
assurance efforts were reduced to save time.
The project was unsuccessful because the re-
leased iterations of the application had errors.

Project Awareness

Results

Loss of executive support

Resource cuts

Loss of knowledge

Resource conflicts

Increased pressure

The project was unsuccessful because
decision-makers lost interest once the project
started showing results.

The project was unsuccessful because it was
deprioritized, i.e., top-level support of the
project was lost over time, leading to a lost
sense of urgency.

The project was unsuccessful because the bud-
get was too tight, e.g., development resources
or external resources were cut too early.

The project was unsuccessful because too
much knowledge about the project was lost due
to outsourcing, workforce reduction (automa-
tion techniciants and developers), and employ-
ees quitting.

The project was unsuccessful because devel-
opment and business analyst resources were
not employed with a common goal. Rather,
they were split between several aspects of the
solution, leading to several solutions contained
in one.

The project was unsuccessful because em-
ployees were expected to perform the same
amount of work, even though the number of
full-time employees on the project was reduced.
This resulted in pressure and people leaving
the organization.

Table C.3: Code book i third part
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Code

Sub-Code

Definition

Contextual Factors

Change of shift system | The project was unsuccessful because automation

technicians could not contribute the their knowledge
due to a change in the shift system.

Change of KPI The project was unsuccessful because the KPls

of manufacturing sites were changed during the
course of the project, making it a challenge to work
towards a consistent goal.

Change of MES The project was unsuccessful because the manu-

facturing executions system (MES) was changed or
updated during the course of the project.

Table C.4: Code book i fourth part



Factor Ranking

This chapter contains the supplementary materials concerning the factor ranking. First, section D.1
displays the Credal rankings. Then, section D.2 shows the form used for the factor ranking.
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—— Historical Differences

—— Cultural Differences

—— Transformational Readiness
Governance
Acceptance
Software Lifecycle

—— Project Awareness

—— Contextual Factors

Figure D.1: Credal ranking i overall
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