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Executive Summary
Purpose

These four projects are listed below with their preliminary estimated costs.

The mission of the City of Charlotte and the foundation of the current Community
Investment Plan (CIP) is to improve quality of life for its citizens. The Independence
Boulevard Sidewalk and Bikeway Improvements (ISB) program is part of the CIP preplanning process and is intended to develop a work plan for each project to provide the
transformation needed to support and catalyze the City’s CIP program vision. This vision
focuses on an enhanced approach to the City’s infrastructure need with a long-term,
sustainable emphasis on livability, getting around, and job growth.

xx B16 Independence Trail North
xx Morningside Dirve to Edwards Branch to Eastway Drive—$1,150,000
xx Eastway Drive to Albemarle Road—$1,450,000
xx Albemarle Road to McAlpine Creek—$2,300,000
xx B20 Briar Creek Road Connector—$2,500,000
xx B25 Eastway Drive/Wendover Road Connector—$3,400,000

The goals of the ISB program are to identify sidewalk and bikeway connections that
meet the needs as identified in the Independence Boulevard Area Plan (IBAP), promote
transportation choices, create a sense of place, support economic development, and
improve connectivity between neighborhoods and destinations. This report is an
inventory and analysis of the bike and pedestrian connection improvements needed
within the Independence Corridor and details the process taken to determine the
recommended projects that meet the corridor needs and goals of the ISB program.

xx B27 Independence Trail South
xx Chantilly Lane to Wendover/Eastway—$1,900,000
xx Wendover/Eastway to Shade Valley—$750,000
xx Shade Valley to Mason Wallace Park—$3,150,000
TOTAL: $16,600,000

The proposed funding for the projects identified during this study include public
improvement bonds totaling $8 million over the course of three bond cycles. Because
the whole of the recommended projects is twice the available funding, the projects have
The community engagement process for this study was extensive and included public
meetings, stakeholder meetings, a workshop with the students of East Mecklenburg High been reduced to fit within the $8 million budget. These projects are:
School, open house workshops, and social media outreach. These meetings identified
xx B16 Independence Trail North
projects to be considered as well as the project evaluation criteria that are important to
xx Morningside Drive to Edwards Branch to Eastway Drive (including B6)
the community. Three themes distinguished themselves during community engagement:
—$1,150,000
xx The desire to safely cross US 74
xx Eastway Drive to Albemarle Road—$1,450,000
xx The desire for a safe, parallel, alternative route to US 74 and Monroe Road
xx B20 Briar Creek Road Connector—$2,500,000
xx The desire for better connections to destinations such as neighborhood parks, retail,
xx B27 Independence Trail South
and East Mecklenburg High School
xx Chantilly Lane to Wendover/Eastway—$1,900,000

Community Engagement

Recommended Projects

xx Wendover/Eastway to Shade Valley—$750,000
Twenty seven (27) projects were evaluated against the goals of the program and the
TOTAL: $7,750,000
desires of the public. Through a comprehensive evaluation process, including public input
and project ranking, four projects were recommended by this study.
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The Independence Trail North and South projects will create a pedestrian and bicycle
network extending from the McAlpine Creek Greenway near Matthews to the future
Briar Creek Greenway and Cross Charlotte Trail in and around Uptown. The Briar Creek
Road and Eastway Drive/Wendover Road Connector projects will allow safer connections
across Independence Boulevard and link the proposed North and South Independence
Corridor trails. As these projects move into more detailed planning and design, the
City will study alignment alternatives that may locate the trail parallel to the proposed
CATS LYNX Silver Line, as well as connect to other planned and proposed multimodal
complete street improvements in the corridor.

iii

www.CharlotteFuture.com

Advance Planning Independence Boulevard Sidewalk and Bikeway Improvements
1. Introduction and Process Overview
1.1 ISB Program Purpose and Need
Program Purpose
The purpose of the City’s ISB program is to provide pedestrian and bicycle
improvements that will enhance neighborhood mobility and accessibility to transit
and provide community and economic resources throughout the Independence
Boulevard corridor. The ISB program evaluates the existing pedestrian and bicycle
conditions within the study area, recommends infrastructure projects to improve
connectivity and transportation choices, and supports revitalization and wellbeing.
Specifically, the ISB program will help the City meet the goals of its CIP (described
in section 1.2) and implement the recommendations of the 2011 Independence
Boulevard Area Plan (IBAP) (described in section 1.3) by identifying pedestrian and
bicycle improvements along existing or proposed streets and greenways. Examples
of proposed pedestrian and bicycle projects include:

Figure 1. Independence Sidewalk and Bicycle Program Study Area Boudary

streets crossing US 74, and the roadway now acts as a major barrier between
neighborhoods. Several of the remaining north-south streets include interchanges
with US 74 that encourage high-speed vehicular traffic flows and impede pedestrian
and bicycle use and neighborhood connectivity.

xx New sidewalks and improvements to existing sidewalks
xx Bicycle routes, bike lanes, and dedicated bikeways (i.e., cycle tracks)
xx Multiuse paths
xx Pedestrian hybrid beacon crossings
xx Signage to direct pedestrians and cyclists to area anchors (e.g., schools, retail, parks)
and other pedestrian and bicycle facilities (e.g., greenways, trails)
The proposed improvements will be designed to meet the City’s Urban Street
Design Guidelines. Figure 1 on the right shows the ISB study area.
Corridor Needs
The recommended projects under the ISB program will meet the following needs in the
Independence Boulevard corridor, which were identified during development of the IBAP
and the community outreach of the ISB program:
xx Connectivity: When interviewed, residents noted that one of the corridor’s strengths
is its location within the Charlotte region, which allows easy vehicular access to
Uptown Charlotte and major highways. The conversion of Independence Boulevard
to a freeway and expressway, however, has reduced the number of north-south
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xx Transportation Choices: The Charlotte Area Transit System (CATS) long-range transit
plan recommends extending the CityLNYX streetcar service along Central Avenue
and adding high capacity rail transit within the Independence Corridor (known as
the Silver Line). The Independence corridor currently includes some of CATS highest
ridership bus lines. Improvements to the pedestrian and bicycle network are needed
to connect to these existing and future transit services. Moreover, the City is making
streetscape and bicycle improvements along Central Avenue and Monroe Road, as
well as extending greenways and bikeways in the corridor. There is a further need to
link neighborhoods to these growing pedestrian and bicycle networks.
xx Supporting Redevelopment: A recent retail and commercial market analysis for
the corridor noted that the freeway/expressway design of US 74 presents a major
challenge to area redevelopment. Several of the corridor’s remaining strip retail
centers are outdated and changing retail preferences have slowed redevelopment as
well. However, the market analysis noted that the corridor has long-term retail and
residential market potential. Infrastructure improvements are needed to support this
long-term market redevelopment.
www.CharlotteFuture.com

xx Creating a Sense of Place: During
the ISB study and development
of the 2011 IBAP, residents
stated that they enjoy the corridor’s
quality of housing, demographic
diversity, good restaurants in
Plaza-Midwood and along Central
Avenue, and the corridor’s parks
and greenways. Investments should
connect to and support these
positives within the corridor.
The City proposes to fund the ISB
Adopted by Charlotte City Council
program through public improvement
May 23, 2011
bonds over three bond cycles ($2
million in 2016, $4 million in 2018, and
$2 million in 2020). The ISB program
recently completed the advanced
planning phase to evaluate and prioritize
several projects and alternatives (as described in this report). Following this phase, the
City will advance the prioritized projects into planning and design.
2012 NORTH CAROLINA
MARVIN COLLINS
Planning Awards Program

HONORABLE MENTION
Large Community Implementation Category

Program Coordination
The ISB program advance planning phase was closely coordinated with the following
City initiatives currently underway within the Independence Corridor:
xx LYNX Silver Line Alternatives Analysis (CATS)
xx Monroe Road Streetscape Project (Charlotte Department of Transportation [CDOT])
xx Monroe Road/Idlewild Intersection Project (CDOT)
xx Bojangles’/Ovens Area Redevelopment (Neighborhood and Business Services)
xx Southeast Land Acquisitions and Street Connections (Engineering and Property
Management [E&PM])
xx U-209B/U-2509 Improvements on Independence Boulevard (CDOT/North Carolina
DOT [NCDOT])
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Figure 2. Charlotte Community Investment Plan (CIP)

Advance Planning Independence Boulevard Sidewalk and Bikeway Improvements
xx Existing and future greenways (Mecklenburg County Park and Recreation and CDOT) 3. Job Growth—to promote economic development, expansion and job creation
Figure 2 on the previous page shows the various CIP programs within Charlotte.

xx Central/Albemarle/Shamrock Community Neighborhood Investment Plan (CDOT)

The ISB program team developed, evaluated, and selected the sidewalk and bicycle
1.3 Review of the 2011 Independence Boulevard Area Plan
projects through joint work sessions, regular coordination meetings, and community
engagement activities coordinated with City staff and consultant team members from the The ISB program’s goals are derived from the guiding principles and goals of the IBAP.
Some of the IBAP’s guiding principles, which helped shape the ISB program, include:
above projects. This multi-project coordination helped the city align and select the ISB
projects that will best connect with and support the other infrastructure improvements in
xx Strengthen and build neighborhoods
the Independence corridor. By coordinating the programs, the recommended projects will
xx Orient development toward Monroe Road and Central Avenue
create a more transformative investment and leverage public and private investments.
xx Provide transportation choices, including transit, walking, and bicycling

1.2 Overview of the Community Investment Plan

xx Balance neighborhood, community, and regional needs
The ISB Program is one of three improvement areas within the City’s CIP, which is
Specifically, the IBAP’s transportation and infrastructure goals include:
designed to provide transformative community investments. The mission of the CIP is to
xx Increasing the viability of all modes of travel, while also reducing reliance on
improve the quality of life of the City of Charlotte’s citizens by maintaining or replacing
Independence Boulevard for local trips, by creating better street connectivity and
high-priority infrastructure to not only meet the needs of our growing populace, but also
providing a safer and more comfortable walking/bicycling environment.
to transform our community and strengthen our competitiveness as a modern, urban city.
xx Encouraging redevelopment in the areas that have adequate infrastructure and
public facilities already in place, while ensuring that investment in new or improved
infrastructure occurs in a thoughtful, strategic manner that leverages other
opportunities and investments.

The overall goal of the CIP is to invest in projects that generate the most benefit and
impact to our entire community by:
xx Creating jobs and growing the tax base
xx Leveraging public and private investment

Some specific IBAP key policies for transportation and infrastructure include:

xx Enhancing public safety

xx The Briar Creek Road interchange at Independence Boulevard should be
reconfigured to provide safer and more efficient access to the Chantilly Montessori
Elementary School and the neighborhoods surrounding the Coliseum.

xx Enhancing transportation choices and mobility
xx Ensuring housing diversity
xx Providing integrated neighborhood improvements
The City’s CIP is a long-range investment program designed to meet the needs of our
growing community. Over the next several years, $816.4 million in proposed community
improvements will be planned, designed, and implemented with a long-term, sustainable
emphasis on the following attributes:
1. Livability—to address housing diversity, neighborhood improvements, and quality of
life needs

xx The Eastway Drive interchange with Independence Boulevard should be reconfigured
to allow greater integration with the local street network.
xx Key connections should be established through new development to facilitate
redevelopment. Many of these connections should offer parallel access to properties
along Independence Boulevard.
xx The greenway system should be expanded through new stream corridor-based
connections and overland connections between streams.

2. Getting Around—to increase connectivity through multimodal road projects and
infrastructure improvements

3
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2. Project Identification
2.1 Review of Existing Plans and Studies

B4 (Rama Road Bike Facilities): Project would add bicycle facilities on Rama Road from
Sardis Road to Monroe Road.

As a first step, the City reviewed proposed pedestrian and bicycle improvements included
in the following documents:
B5 (Wallace Road Sidewalk): Project would add missing sidewalk along Wallace Road
between the end of the existing sidewalk and Independence Boulevard.
xx Independence Boulevard Area Plan (2011)
B6 (Commonwealth Avenue Bike Facilities): Project would add bicycle facilities on
xx Urban Land Institute 2011 Study (for Independence Boulevard corridor)
Commonwealth Avenue from Morningside Drive to Eastway Drive.
xx CATS Southeast Corridor transit plans
B7 (Sardis Road/Sardis Road North Bike Facilities): Project would add bicycle facilities
xx Mecklenburg County Greenway Master Plan (2008)
on Sardis Road/Sardis Road North from Rama Road to Monroe Road.
xx Charlotte Bicycle Plan (2008)
B8 (Beechdale Drive Sidewalk Path): Project would add sidewalk path from the
2.2 Community Input
McClintock Woods neighborhood to East Mecklenburg High School.
In addition to reviewing existing plans and studies, the City discussed the program and a
list of potential projects with area stakeholders and the community. This input was used
to define other potential projects. Chapter 3 provides more detail on the community
input for the ISB program.

2.3 Projects Evaluated

B9 (Oakhurst Sidewalks): Project would add sidewalk in the Oakhurst neighborhood in
the following locations:
xx Unaka Avenue between Pierson Drive and Lanier Avenue, using the existing sidewalk
tie-in between Pierson Drive and Unaka Avenue
xx Lanier Avenue between Independence Boulevard and Monroe Road
xx Buena Vista Avenue between Lanier Avenue and Sharon Amity Road

2.3.1 Initial Project List
The list below includes the initial potential pedestrian and bicycle projects developed
from existing plan reviews and community input. The City presented these projects to
the public in June 2015.

xx Kistler Avenue between Pierson Drive and Dudley Drive
B10 (Oakhurst Bike Lanes): Project would add bicycle lanes in the Oakhurst
neighborhood in the following locations:

B1 (Monroe Road Bike Facilities): Project would add bike facilities on Monroe Road
between Chantilly Park and McAlpine Creek Park.

xx Unaka Avenue between Pierson Drive and Lanier Avenue, creating new bicycle lane
tie-in between Pierson Drive and Unaka Avenue

B2 (Pedestrian Bridge at Dresden Drive): Project would add a pedestrian
bridge crossing over Independence Boulevard and provide an alternative route
to Eastway Drive.

xx Lanier Avenue between Independence Boulevard and Monroe Road
xx Buena Vista Avenue between Lanier Avenue and Sharon Amity Road
B11 (Edwards Branch Greenway): Project would add a multiuse path along Edwards
Branch in Oakhurst and Wendover areas.

B3 (Sharon Amity Road Bike Facilities): Project would add bicycle facilities on Sharon
Amity Road from Randolph Road to Independence Boulevard.

B12 (Westchester Boulevard Sidewalk): Project would add sidewalk on Westchester
Boulevard between Woodland Drive and Independence Boulevard.
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B13 (Winfield Drive Sidewalk): Project would add sidewalk on Winfield Drive between
Woodland Drive and Pierson Drive.

B22 Pedestrian Bridge at Wallace Lane: Project would add a pedestrian bridge over
Independence Boulevard near Wallace Lane and Briardale Drive.

B14 (Driftwood Drive Sidewalk): Project would add sidewalk on Driftwood Drive
between Campbell Drive and Albemarle Road.

B23 Pedestrian Bridge at Sharon Forest: Project would construct a pedestrian bridge
over Independence Boulevard near Sharon Forest Drive and Woodberry Road.

B15 (Farmingdale Drive Sidewalk): Project would add sidewalk on Farmingdale Drive
between Coronado Drive and Independence Boulevard.

B24 Pedestrian Bridge at Cross Point Circle: Project would add a pedestrian bridge
over Independence Boulevard at Cross Point Circle.

B16 (Independence Trail North*): Project would add an overland greenway connection,
starting on Woodland Drive at the Edwards Branch Greenway and continuing on Winfield
Drive, Pierson Drive, Amity Place, Boston Avenue, Idlewild Road, Flintridge Drive, and
Lockmont Drive until it reaches the Campbell Creek future greenway. The project was
formerly known as McAlpine Creek/Edwards Branch Connector.

B25 Eastway Drive/Wendover Road Connector: Project would add bicycle facilities on
Eastway Drive and Wendover Road from Woodland Drive to Monroe Road.
B26 US 74 Sidewalk: Project would add new sidewalk and improve existing sidewalk at
and near Cross Point Circle.
B27 Independence Trail South*: Project would construct an overland connector (a
combination of trail/sidewalks/bike lanes) from Chantilly Lane to Wendover Road/
Eastway Drive interchange to Shade Valley Drive and to Mason Wallace Park.

B17 (Woodberry Road Sidewalk): Project would add sidewalk on Woodberry Road
between Monroe Road and Independence Boulevard.
B18 (Sharon Forest Drive/Laura Drive Sidewalk): Project would add sidewalk on
Sharon Forest Drive and Laura Drive between W.T. Harris Boulevard and Briardale Drive.
B19 (Margaret Wallace Road Sidewalk): Project would add sidewalk on Margaret
Wallace Road at Independence Square Shopping Center.

B28 McAlpine Sidewalk: Project would construct connections from existing sidewalks
to McAlpine Creek greenway, with improved sidewalks over McAlpine Creek as part of
NCDOT project U-2509.

2.3.3 Projects Recommended for Evaluation by Others
2.3.2 Projects Added from Community Input
The following projects outside of the Independence Corridor study area were redirected
Based on public input gathered from the June 23, 2015 open house community
to other City programs for evaluation:
meetings, additional public outreach in July and August, and online surveys, the following
xx B3 Sharon Amity Road Bike Facilities
potential projects were added:
xx B4 Rama Road Bike Facilities
B20 Briar Creek Road Connector: Project would improve the sidewalks on Briar Creek
xx B7 Sardis Road/Sardis Road North Bike Facilities
Road, Television Place, and Washburn Avenue between Commonwealth Avenue and
Figures 3a and 3b on the following pages show the projects that were evaluated.
Monroe Road and investigate adding bicycle facilities.
B21 Bojangles Coliseum/Ovens Auditorium Sidewalk: Project would improve the
sidewalks around Bojangles Coliseum and Ovens Auditorium.

* This is a large project that incoporates portions of other potential projects.
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3. Community Engagement

3.3 Stakeholder Interviews
Because the Southeast Land Acquisition and Street Connections (SELASC) program and
the ISB program have the same study area and have potential projects that overlap, the
staff from both teams coordinated their community engagement efforts. The SELASC
and ISB teams held stakeholder meetings with community representatives from the
respective corridor neighborhoods (e.g., neighborhood association board members)
between February and May 2015.

3.1 Purpose of Community Engagement
Consulting with the public is crucial to understanding the community’s values and
needs, gathering information, and building consensus on transportation programs.
Most importantly, public participation makes for better, more informed decisions. The
community engagement goals for the study are:

Representatives from the following neighborhoods participated in the small
group interviews:

xx To educate the public on the study’s purpose and process and show them how the
results will affect their communities’ infrastructure
xx To proactively seek the participation and views of the community so that
recommended projects reflect the residents’ desires and needs for pedestrian and
bicycle connections
xx To integrate community knowledge and experience into the data collection process
xx To better understand desired destinations and priorities
xx To incorporate citizen feedback, preferences, and input at all levels of the
decision-making process
xx To enhance the current level of public support for the City project

3.2 Community Engagement Plan
As a first step, the City and consultant team developed a community engagement
plan, which ensured appropriate actions were taken to provide residents and other
stakeholders with comprehensive outreach and timely distribution of information. This
plan was developed to include these activities to engage the community:

xx Commonwealth Park

xx Idlewild South

xx Eastway Park/Sheffield Park

xx Amity Gardens

xx Winterfield

xx Oakhurst Community

xx Briar Creek-Commonwealth

xx Woodburn

xx Eastway/Sheffield

xx McClintock Woods

xx Sheffield Park

xx Fox Ridge

xx Coventry Woods

xx Woodberry Forest

xx Cedars East

xx Wallace Woods

xx Brighton Woods

xx Burtonwood

xx Wallace Lane

xx Parkview East

xx Sharon Forest

xx Echo Hills

xx Idlewild Farms

1. Public information materials
2. Event participation
3. Outreach campaign (e.g., social media, surveys)
4. Local leadership and advocacy
5. Council briefings
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At each meeting, City or consultant staff gave an overview of the CIP goals and the ISB
and SELASC programs. The staff asked meeting attendees for input on the benefits
and challenges of living or working in the area, as well as improvement opportunities
along the corridor. Stakeholders were asked the same questions at each meeting so the
process would be consistent and to allow the team to identify themes in responses.
Below are the small group interview questions along with a summary of the responses:

4. Are there other improvements you would like to see in the corridor?
xx Additional mixed-used development
xx Improved sidewalks between neighborhoods and safer pedestrian crossings on
high-volume roads
xx More bike lanes and improved bike connectivity
xx Traffic calming through the neighborhoods

1. What do you value/enjoy most about being a part of the Independence
Boulevard area?

xx Increased focus on economic development along Independence Boulevard

xx Overwhelmingly, residents enjoy the easy access to Uptown and other areas of
the City

xx Safe facilities for neighborhood youth during out-of-school time
The City and consultant team used information from these stakeholder sessions to
develop the list of pedestrian and bicycle projects and used the stakeholder input to rank
and prioritize the projects.

xx The variety of restaurants in the area
2. What are your major concerns about this corridor?

Summaries of the stakeholder meetings were provided by consultant staff and are
included in Appendix B.

xx Safety:
xx Cut-through traffic from Independence Boulevard into neighborhoods along
the corridor
xx High speed of traffic at intersections leading into and through neighborhoods
xx Neighborhood Sustainability:
xx Community sustainability and stability (e.g., property values, homes turning over to
become rentals)
xx Removing barriers to improve accessibility and neighborhood stability
3. Are there businesses along Independence Boulevard you would patronize if you had
alternative access other than Independence?
xx Not many provided answers, but some noted the Super G near W.T. Harris Boulevard
and the Healthy Home Market near Idlewild Road
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3.4 Youth Engagement—East Mecklenburg High School

A total of 10 small groups were engaged between morning and afternoon
classes. The following projects or themes were noted by at least three of the ten
On March 6 and May 21 of 2015, representatives from the City and the consultant team
student small groups:
met with students from two engineering classes to receive input on the SELASC and ISB
1. Improve crossings on Monroe Road near East Mecklenburg High School
programs. The workshops’ purposes were to:
2. Provide new street/pedestrian connections from neighborhoods southeast of East
Mecklenburg High School

1. Acquaint the students with the SELASC and ISB programs
2. Define possible projects in the study area, which includes East Mecklenburg
High School

3. Offer better places on Monroe Road near the high school to eat, go, etc.
4. Provide bicycle lanes on Monroe Road

3. Prioritize the projects to meet the goals of the programs

5. Create crossings over Independence Boulevard near Glendora (to Wal-Mart) and at
Sardis Road North

First Student Workshop
At the March 6, 2015 workshops, students were asked to break into groups with aerial
maps of the project study area. Facilitators (City and/or consultant staff) at each group
reminded students that the process was an opportunity to provide recommendations
that could impact their daily lives.

6. Redevelop businesses along Independence Boulevard
7. Offer more parks/recreation/new YMCA near McAlpine Park
The City and consultant team used the information from the East Mecklenburg High
School sessions to develop potential projects for the ISB and SELASC programs.

Questions asked to facilitate discussion included:
xx Consider how you get to school and other places you visit within the corridor. Identify
street connections you think would make your trip safer and/or faster.
xx Are there places in your neighborhood or on your route to school that are missing
sidewalks or where crosswalk improvements are needed?
xx Are there places you visit by car or walking where you would take a bike if you had a
safe place to ride?
xx Are there other improvements you would like to see in the corridor?
Students used maps to mark the locations for:
xx New street connections
xx Sidewalk improvements
xx Bicycle facility needs
xx Crossing needs
xx Area destinations or other key locations

Students present their potential projects

xx Other ideas for improvements in the corridor

10
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3.5 City Website and Social Media

Second Student Workshop
The City and consultant team met with the East Mecklenburg students again on
May 21, 2015. At this workshop, the students reviewed maps showing a compiled
list of projects from the student workshop, the IBAP, and stakeholder meetings.
The students were again placed in small groups with City or Consultant staff facilitators.
The facilitator marked projects receiving the most votes in the group and initiated small
group discussions on why those projects seemed to be most important. Each small
group then presented their priorities to the class. The following sidewalk and bikeway
projects received top votes from the students:
xx Monroe Road Bike Lanes

The City maintains a program website for ISB that includes information on the ISB
program, links to other east area capital programs, announcements and summaries
of public workshops, and contact information for citizens to reach the City program
manager. The ISB website is also part of the Charlottefuture.com webpage. The website
hosted online surveys that obtained more detailed input from residents and businesses.
Announcements of open house public meetings in June and October also were made
on the City of Charlotte Twitter account (@CLTgov) and the CDOT Twitter account
(@CharlotteDOT).
The City and consultant team distributed emails to the neighborhood stakeholders as
part of the outreach efforts outlined above requesting that they and their neighbors
attend the open house public meetings.

xx Sharon Amity Road Bike Lanes
xx Sardis Road and Sardis Road North Bike Lanes
xx Beechdale Drive Sidewalk Path

3.6 Spanish Language Outreach

These projects were added to the initial project list for evaluation.

City staff conducted interviews with Spanish radio stations and the program was featured
in local Spanish newspapers. Spanish-speaking staff were also available at the open
house meetings and other public meetings. Public meeting materials, such as handouts
and surveys, were translated into Spanish.

3.7 Community Workshops—Open House Meetings
The City held two open house meetings, one on June 23, 2015 and the other on
October 27, 2015, to review project planning and prioritization with community
stakeholders. Both open house meetings were conducted jointly by SELASC and ISB
staff and featured information on other City and state transportation projects within the
Independence Boulevard study area, such as the Monroe Road streetscape, the CATS
Silver Line study, and NCDOT’s improvements to US 74.
Students discuss their priority projects
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First Open House
The first open house was held on June 23, 2015 and was conducted jointly with the
SELASC program. The purpose of the June open house was to:

Overall, attendees gave the open house high marks on exit surveys. A detailed summary
of the June 23, 2015 open house was provided to the City. Information from the June
open house was used to add new projects for evaluation and to rank and prioritize the
projects.

1. Acquaint the public with the ISB and SELASC programs
2. Present the preliminary project list and collect community feedback on what projects
meet the goals of the programs
3. Identify additional projects for consideration
The City mailed over 10,000 postcards advertising the open house to addresses in the
study area. Approximately 140 individuals attended and were given the opportunity
to provide input on their desired routes for walking and cycling, review maps showing
potential new street connections and pedestrian and bikeway improvements, and
complete a survey to identify what project they felt would best improve connectivity,
economic development, and safety.
Information from the surveys conducted
at the open house was combined with a
similar online survey conducted by the City
during the same period.

Second Open House
A second open house was held on
October 27, 2015. The purpose of
the October open house was to
present the recommended projects
that align most closely with the
program goals. As with the June
meeting, the City mailed over 10,000
postcards advertising the open house.
Approximately 95 people attended.
October 27, 2015 community open house
A summary of the October 27, 2015
open house is provided in Appendix B. Information from the October open house will
be used to develop concepts and refine the community outreach efforts as the various
projects move into planning and design.

COMMUNITY ENGAGEMENT EFFORTS:
20,000 Mailers

5 Public Meetings

80 Yard Signs

200 Survey Responses

 11 Stakeholder/Focus
Group Meetings
Public

June 23, 2015 community open house

Meetin

g

Open House
Postcard
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3.8 Surveys

3.9 Coordination with Other East Projects

During the June 23, 2015 open house, participants were asked to review potential street The City and consultant staff also had static displays and staff available at public events
connection, sidewalk, and bicycle projects. They were then asked to select up to five
for other east Charlotte projects. The events included the Charlotte bicycle festival,
projects they believed were:
public meetings for the CATS LYNX Silver Line, and the Central/Albemarle/Shamrock
Community Neighborhood Improvement Program (NIP) public meetings. Moreover,
xx Best for improving connectivity
the City has an “East Strategy Team” made up of representatives from various City
xx Best for promoting economic development
and County agencies (engineering, transportation, planning, etc.) who meet monthly
to review the various projects in Charlotte’s east side to ensure coordination, connect
xx Best for enhancing safety
projects, and avoid conflicting project goals and policies.
xx Most important overall
At the June open house, multiple attendees asked that the project prioritization survey
3.10 Common Themes from Community Input
be included online to allow those who could not attend to provide their input. The survey
After reviewing input from all of the community workshops, stakeholder meetings,
was modified to include a copy of the project map with potential projects as well as a
and surveys, the public consistently favored projects that would provide:
final question regarding projects people liked or did not like—similar to the question on
xx Safer Independence Boulevard crossings
the exit survey from the June 23, 2015 open house. The City linked the online survey on
the SELASC and ISB program webpages.
xx Safe alternative routes to Independence Boulevard and Monroe Road for
pedestrians and cyclists
Between July 7 and July 27, 2015, 118 individuals completed the online survey. The
data from this survey was combined with the data from the June 23, 2015 open house
project prioritization and exit surveys, with nearly 200 surveys submitted. Projects B1
Monroe Road Bike Facilities was the pedestrian/bicycle project that was rated as most
important by the respondents, with B16 McAlpine Creek/Edwards Branch Greenway
Connector, and B6 Commonwealth Avenue Bicycle Facilities also rating high in the
surveys. Project B2 Pedestrian Bridge at Dresden Drive was noted by multiple survey
respondents as not desired. The information from these surveys was used by the ISB
and SELASC programs as a criterion to rank the projects.
Detailed results and findings for each question from the survey are included in
Appendix B.
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xx Better connections to retail, parks, and schools

3.11 Use of Community Input
As noted, some projects suggested by the public were included for evaluation under the
ISB program. Public feedback was used to rank and prioritize the projects. The feedback
will be used to further refine the community outreach efforts as the recommended
projects proceed into planning and design.
Moreover, for projects outside of the scope of the ISB (either beyond the project limits or
covered by another City capital program or department), the information was forwarded
to the appropriate parties for their consideration.
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4. Ranking and Prioritization of Projects
After developing the list of projects, the consultant team conducted field reviews at the
2. Safety—does the project area have existing conditions that pose risks for pedestrians
project locations, noting possible changes to the project limits and refining the scope
and cyclists? Does the project provide safety benefits to bicyclists and pedestrians?
of improvements. The consultant team also collected data, such as traffic counts and
Considerations included:
crash data for vehicles, cyclists, and pedestrians, and reviewed the market analysis data
xx Speed limit over 35 miles-per-hour (MPH)
compiled by the SELASC team. The team also reviewed comments from the community
xx High vehicular traffic volumes
meetings and surveys to see which projects rated highest.
xx Potential for high pedestrian traffic

4.1 Criteria

xx Providing alternate route to heavy vehicular traffic (includes providing dedicated
pedestrian and/or bicycle facilities on streets with heavy traffic)

Projects were scored and prioritized using 12 criteria in four categories:

3. Mobility—how much will the proposed project contribute to increased mobility in the
corridor? Considerations included:

1. Connectivity—will the project improve connectivity for pedestrians and cyclists?
Considerations included:
xx Improving connections between neighborhoods

xx Project is within market analysis priority subarea (subareas 1, 2 and 4)

xx Improving connections to anchors and services (e.g., schools, parks, retail, houses of
worship, medical facilities) as noted in the market analysis

xx Connecting across US 74

xx Connecting to or extending other significant pedestrian or bicycle facilities (e.g.,
existing or proposed greenways, multiuse paths, bikeways)

xx Improving connections to existing and future transit
4. Community Interest—what was the interest in the project based upon the
community meetings in June and August? Considerations included:
xx Project is highly ranked by public votes
xx Project was suggested by the public
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4.2 Project Evaluations
The City held a staff and consultant workshop where team members evaluated the 25 projects using the criteria outlined in Section 4.1. Team members noted each project that
met a criterion and calculated the total score for a maximum of 12 points. Based upon the scoring and the team analysis, projects were ranked as high, medium, or low priority. A
table showing the results of the evaluation is located in Appendix A. The following projects were rated as high-priority projects for further evaluation by the team.

No.

Description/Location

Reason for Selection

B1

Monroe Road Bicycle Facilities

Connects multiple neighborhoods, provides important connections to anchors as well as an alternate to high vehicular traffic,
is located within priority subarea, and was a top-rated project by the public

B2

Pedestrian Bridge at Dresden Drive

Provides good connectivity to important proposed corridor-wide project (B11/B27), connects across US 74, is located within
high-priority subarea, and was a top-rated project by public

B6/B16

Commonwealth Avenue Bike Facilities
and Independence Trail North

Connects multiple neighborhoods, provides important connections to anchors as well as an alternate to high vehicular traffic,
is located within priority subarea, and was a top-rated project by public

B20

Briar Creek Road Connector

Connects across US 74, connects neighborhoods, has high pedestrian traffic, is located within priority subarea, was
suggested by public, and connects two highly-ranked projects (B6/B16 and B11/B27)

B22

Pedestrian Bridge at Wallace Lane

Connects across US 74, connects neighborhoods, has high pedestrian traffic, is located within priority subarea, was
suggested by public, and connects to transit

B25

Eastway Drive/Wendover
Road Connector

Connects neighborhoods, connects anchors and services, has high bike and pedestrian traffic, is located within priority
subarea, was suggested by public, and connects two highly ranked projects (B16 and B27)

B11/B27

Independence Trail South

Connects neighborhoods, connects anchors and services, connects to transit, has high bike and pedestrian traffic, is located
within priority subarea, and was suggested by public
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The team developed preliminary cost estimates for the priority projects and reviewed and
xx B6 Commonwealth Avenue Bicycle Facilities was added to B16 Independence Trail
refined the scope of improvements for some concepts to determine the priority projects
North since it will provide a connection to the future Briar Creek Greenway and to
that will be recommended for implementation. After evaluation of construction costs,
project B20.
scope and schedules, the City and consultant team made the following changes to the
The City presented the priority projects to the East Team for review and comment and
list of recommended projects.
then to the City’s CIP strategy team. Because the cost of the recommended projects was
xx B1 Monroe Road Bicycle Facilities was given lower priority because it mostly parallels estimated to be $16.6 million (over twice the projected budget of $8 million for the ISB
program), the recommended projects were segmented and evaluated. As the projects
B27 Independence Trail South. B27 has a greater probability for implementation
move into design and cost estimates are refined, the City will evaluate which segments
in the near future and will provide a route that is more separated from the heavy
of the recommended projects can be implemented in the near term within the program
vehicular traffic on Monroe Road. Although this project is no longer recommended
under the ISB program, the City will still review the feasibility of adding bicycle lanes budget. The recommended projects then were presented to the public at an open house
meeting on October 27, 2015 for feedback (see Chapter 3).
on Monroe Road as a longer-term project.
xx B
 2 was given lower priority since a pedestrian bridge
at or near Dresden Drive would duplicate B25
Eastway Drive/Wendover Road Connector). If the
pedestrian and bicycle improvements with project
B25 are not feasible, this proposed pedestrian bridge
will be re-evaluated for implementation.
xx B
 11 Edwards Branch Greenway was not included on
the recommended project list since it overlaps with
B27 Independence Trail South.
xx B
 22 Pedestrian Bridge at Wallace Lane should be
evaluated as part of the next phase of improvements
to Independence Boulevard to be undertaken by
NCDOT. The City will evaluate pedestrian and bicycle
improvements to future interchanges, which will
include new bridges over Independence Boulevard.
Finally, the scopes of two projects were refined to reflect
items noted during the evaluation process.
xx The scope of improvements under B25 Eastway Drive/Wendover Road Connector
was expanded to include pedestrian/sidewalk improvements, particularly on the
bridge over Independence Boulevard, and reconfiguration of the interchanges from
free-flow ramps to signalized intersections. The reconfigured interchanges were also
recommended in the IBAP and included in the priority projects under the SELASC
program. This will allow safer interface of pedestrians, cyclists, and vehicles.
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5. Recommended Projects
5.1 Project Descriptions
The following describes the recommended priority projects selected under the Independence Sidewalk and Bikeway Advance Planning program. Note that the scope, routing, and
limits of these projects will be refined as the projects move into planning and design. Figure 4 on the preceding page shows the proposed limits of the recommended projects.

B16 Independence Trail North
Description: This project will provide an east-west trail north of and parallel to US 74, from the Campbell Creek greenway to the east to the proposed Edwards Branch and Briar
Creek greenways to the west. Connecting the communities of Idlewild South, Coventry Woods, Sheffield Park, Eastway Park, Commonwealth Morningside, and Plaza Midwood,
the trail will provide safer and more pleasant connections for pedestrians and cyclists in these neighborhoods. At its western terminus at the Briar Creek Greenway, the project will
connect to existing and proposed sidewalks and bicycle facilities in Chantilly and Elizabeth, allowing users to travel to Uptown. Once completed, Independence Trail North will allow
residents to walk or cycle almost the entire length of the Independence Corridor, with no more than one crossing of US 74.
The trail will consist of a wide sidewalk and bicycle sharrows along local streets, with a joint walking/cycling trail and bicycle lanes in some areas. It will also allow safer crossing
for pedestrians and cyclists at major streets, such as Idlewild Road, North Sharon Amity Road, Albemarle Road, Eastway Drive, and Briar Creek Road. The project will connect with
proposed bike facilities and pedestrian improvements along Kilborne and Norland Drive, North Sharon Amity Road, Idlewild Road, Eastway Drive (B25), Briar Creek Road (B20),
and new streets connections proposed under the SELASC program. The project also will include signage to direct pedestrians and cyclists to area anchors (e.g., schools, parks,
retail, other trails and greenways).
Constraints include determining if signalized pedestrian crossings or a bridge on Albemarle Road and Sharon Amity Road is more feasible. Another potential constraint will be
determining how this project connects with other trails, such as the proposed Cross Charlotte Trail. There is a potential for a temporary alignment or future rail trail coordinated with
the proposed LYNX Silver Line alignments.* The preliminary route for the trail is depicted in Figure 5. The exact location and size of the trail will be determined in the next phase of
planning and design.
Approximate Project Length: 25,100 feet
(4.75 miles)
Estimated Construction Cost: $4.9 million

* Alignments current as of final date of this report

Figure 5. B16 Independence Trail North
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B20 Briar Creek Road Connector
Description: This project extends from Commonwealth Avenue, south along Briar
Creek Road, across Independence Boulevard, and onto Television Place and Washburn
Avenue to Monroe Road. The project will include wider sidewalks on one or both sides
and possible bicycle lanes and/or sharrows. The project will investigate reducing the
number of lanes, particularly on the bridge over US 74, to widen the existing sidewalks
and possibly add bicycle lanes. The Briar Creek Road Connector will provide a safer, more
pleasant connection over Independence Boulevard and link the Briar Creek/Coliseum
and Chantilly neighborhoods to the south with the Commonwealth-Morningside
community to the north. The project will also connect with street improvements that may
occur with the future redevelopment of the Bojangles Coliseum/Ovens Auditorium site.
The Briar Creek Road Connector also will link with the future Briar Creek and Edwards
Branch greenways, the proposed Independence Trail North (B16), and Independence
Trail South (B27), as well as the proposed streetscape and bicycle improvements along
Monroe Road. Finally, the Connector will provide safer access to the transit station in the
Briar Creek Road/Coliseum area, which is planned as part of the LYNX Silver Line.

Figure 6. B20 Briar
Creek Road Connector

Constraints this project faces include the conversion of an existing crossing to
accommodate bikes and pedestrians and connections to Independence Trails
North and South.
The proposed limits for the Briar Creek Road Connector are depicted in Figure 6. An
alternative southern project limit may be at the future Independence Trail South (B27).
The specific locations and scope of the Briar Creek Road Connector will be determined
in the next phase of planning and design; this design phase will include meetings with
neighborhoods to review design alternatives.
Approximate Project Length: 3,000 feet
Estimated Construction Cost: $2.5 million
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B25 Eastway Drive/Wendover Road Connector
Description: This project provides a pedestrian and bicycle path across US 74 by
modifying the current crossing. Currently this crossing is eight lanes with narrow
sidewalks. This project will reduce the number of existing through lanes on Eastway Drive
and Wendover Road, from Woodland Drive—part of the Independence Trail North (B16),
to the future Independence Trail South (B27), by constructing either a multiuse path or
wider sidewalks and bicycle lanes.
The IBAP recommends reconfiguring these two interchanges and this recommendation
will be investigated as part of the new street connections in the area that is being studied
by the Southeast Land Acquisitions and Street Connections program. This crossing will
provide users with a safer, pedestrian and bicycle friendly crossing over US 74 that
allows for a connection between the Eastway Park/Winterfield neighborhoods and
the Echo Hills neighborhood.
Two constraints that may be encountered are the feasibility of making modifications
to the Wendover Road interchange to signalized crossings and the feasibility of reducing
vehicular travel lanes on Eastway Drive and Wendover Road to accommodate multimodal
Complete Street improvements. There is a potential for a temporary alignment or future
rail trail coordinated with the proposed LYNX Silver Line alignments.*
This connection is depicted in Figure 7. The exact scope of the project will be
determined in the next phase of planning and design.
Approximate Project Length: 4,700 feet (4.74 miles)
Estimated Construction Cost: $3.4 million

* Alignments current as of final date of this report
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B27 Independence Trail South
Description: The project will consist of a multiuse trail that provides an east-west parallel as an alternative to Monroe Road and US 74. The project proposes a connection at the
existing Briar Creek Greenway to existing sidewalks along Arena Boulevard that will head toward the Echo Hills neighborhood. The trail then will continue in the direction of the
Oakhurst neighborhood by way of a multiuse path along Edwards Branch Creek and continue through the sidewalks and sharrows that will be installed. The Trail will make its way
toward the McMullen Creek Greenway over to the Meridian Place development, toward Wallace Road, and end at Mason Wallace Park.
The Independence Trail South will allow residents to safely travel along the Independence Boulevard corridor so pedestrians and cyclists can easily get to Uptown, local retail and
parks, and East Mecklenburg High School. Through the Briar Creek Road Connector (B20) and Eastway Drive/Wendover Road Connector (B25) this trail will provide multiple
opportunities to safely cross US 74.
Some potential project constraints will be determining how this project connects to other trails, such as the proposed Cross Charlotte Trail, how to safely travel along a portion of
Monroe Road, and the need for signalized pedestrian crossings of Wendover Road and North Sharon Amity Road. There is a potential for a temporary alignment or future rail trail
coordinated with the proposed LYNX Silver Line alignments.*
The proposed limits for the Independence Trail South are depicted in Figure 8. The specific locations and scope of the Trail will be determined in the next phase of planning and
design; this design phase will include meetings with neighborhoods to review design alternatives.
Approximate Project Length: 20,000 feet (3.8 miles)
Estimated Construction Cost: $5.8 million

Figure 8. B27 Independence Trail South

* Alignments current as of final date of this report
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5.2 Phasing of Recommended Projects

Trails North and South, and the future LYNX Silver Line station near Briar Creek.

The proposed funding for the projects identified during this study includes public
improvement bonds totaling $8 million over the course of three bond cycles. However,
the recommended projects exceed total funding. Therefore, they have been broken into
phases to accommodate the $8-million budget. These projects are:

B25 Eastway Drive/Wendover Road Connector
Connects with new streets (Coliseum Drive Extension and Waterman/Eastway
Frontage Road and Wendover/Pierson Frontage Road) proposed under the SELASC
program, as well as to the Monroe Road streetscape project and the Independence
Trails North and South.

1. B16 Independence Trail North
xx Morningside Drive to Edwards Branch to Eastway Drive (including B6)
—$1,150,000

B27 Independence Trail South
Connects with the proposed greenways on Briar Creek, Edwards Branch and
McMullen Creek, the Pierson Drive extension and Wallace Road extension under
SELASC, the Monroe Road streetscape, new sidewalk and bicycle lanes on Idlewild
Road and North Sharon Amity Road. Long term, it will connect with the McAlpine Creek
greenway and a new overpass over Independence Boulevard near W.T. Harris Boulevard.
This trail also has the potential to be realigned based on the proposed
LYNX Silver Line alignment options.*

xx Eastway Drive to Albemarle Road—$1,450,000
2. B20 Briar Creek Road Connector—$2,500,000
3. B27 Independence Trail South
xx Chantilly Lane to Wendover/Eastway—$1,900,000
xx Wendover/Eastway to Shade Valley—$750,000
TOTAL: $7,750,000

5.4 Next Steps

5.3 Coordination and Connections with Other Projects

The City will begin planning and design of the top projects as part of the 2016 bond
cycle. This will include:

The recommended projects under the ISB program will interface with several other
street, pedestrian, and bicycle improvements along the Independence Corridor.
Coordinating and linking these projects creates a larger overall pedestrian and bicycle
network and will ensure more transformative investments for the Independence Corridor.
These connections can be seen in Figure 4 and are as follows:
B16 Independence Trail North
Connects with the existing and proposed greenways along McAlpine Creek/
Campbell Creek, Edwards Branch, and Briar Creek, as well as the pedestrian
and bicycle improvements on Norland Road as recommended by the Shamrock/
Central/Albemarle NIP. This trail has the potential to be further coordinated with the
proposed LYNX Silver Line project as well as the Waterman/Eastway and Idlewild/
Glendora Street Connection projects.

xx Evaluating alternative routes and design options for trails, sidewalks, and
bicycle facilities
xx Creating a pedestrian and bicycle network by connecting with other multimodal
corridor improvements, including the CATS LYNX Silver Line light rail project,
Monroe Road Streetscape improvements, and the Central/Albemarle/Shamrock
neighborhood improvements
xx Conducting workshops with neighborhoods and businesses and holding community
open house meetings
xx Developing cost estimates and construction schedules
Updates on the ISB program will be shared on the www.charlottefuture.com website and
via social media.

B20 Briar Creek Road Connector
Connects with the proposed greenways on Briar Creek and Edwards Branch, the
proposed bike lanes and streetscape improvements on Monroe Road, the Independence

22

* Alignments current as of final date of this report

Advance Planning Independence Boulevard Sidewalk and Bikeway Improvements
Appendices Table of Contents
Appendix A—Project Ranking and Prioritization............................................ A-1
Appendix B—Community Engagement Summary........................................ A-2

23

www.CharlotteFuture.com

Advance Planning Independence Boulevard Sidewalk and Bikeway Improvements

Appendix A—Project Ranking and Prioritization

A-1

www.CharlotteFuture.com

Monroe Road Bike Facilities

South

Stripe bike lanes from N. Sharon Amity (end of
Monroe Rd. Streetscape Project to McAlpine
Creek Greenway; Both sides of road through
lane narrowing

36,960

Sidewalk

Construct pedestrian bridge over US-74 from
approximately Norland Rd to Coliseum
Shopping Center, or at Westchester Dr (B12),
connect to new street proposed under SELASC

300

Sidewalk

Extend small portion of sidewalk on east side to
Independence; infill on west side, multiple
2200
segments

X

Bicycle

Install bike lanes on Commonwealth from
Morningside Drive to Woodland Dr and on
Woodland Dr to Eastway Dr. Improve curb on
east side. Project overlaps with B16.

5800

X

Sidewalk

Short multiuse path/sidewalk approximately 10'
wide (would cut through private property;
technically outside of project boundary)

300

Residential street, project is providing City of
Charlotte standard sidewalk connecting to
Walmart sidewalk on Pierson

3200

Bicycle

B1

Pedestrian Bridge at Dresden Drive

North

B2
Wallace Lane Sidewalk

South

B5
Commonwealth Avenue Bike Facilities

North

B6
Beechdale Drive Sidewalk Path

South

B8
Oakhurst Sidewalks

South

Sidewalk

B9

Oakhurst Sidewalks

South

Sidewalk

B9
Oakhurst Bicycle Lanes

South

Bicycle

B10
Oakhurst Bicycle Lanes

South

Bicycle

B10
Edwards Branch Greenway

South

Greenway

B11

X

X

X

X

X

X

X

X

X

X

X

Suggested by public

Top survey votes

Improves connections to transit
(existing & future)

X

X

Concept. Cost Est.

High

Piggyback onto Monroe Streetscape project.
This should be a separated facility, not bike
lanes, but bike lanes on Monroe would be in $
addition to parallel route. Segment project for
evaluation.

13,300,000

X

High

Consider connecting with B12, and tie into
B11/B27 and B16.

$

2,500,000

Mid

Could be combined with SELASC Project S6
(extend Wallace Road); connect with B27.

High

Rated high when considered as first phase of
B16. Review if no on-street parking allowed.

$

375,000

$

750,000

4
X

X

X

X

X
6

X

X

Medium

X

ROW is available

3
X

X

X

X

X

X

Low

Consider achieving goal of this project
through constructing a portion of B27 instead

Low

Consider achieving goal of this project
through constructing a portion of B27 instead

Low

Consider achieving goal of this project
through constructing a portion of B27 instead

Low

Consider achieving goal of this project
through constructing a portion of B27 instead

High

May be first phase of B27.

Low

Might be combined with B2.

6

Residential street, project is providing City of
Charlotte standard sidewalk along Unaka Ave.
5280
connecting to Walmart; requires steps/ramp with
switchbacks at the end of Unaka Dr.

X

Lanier Drive (Monroe to Independence)requires bike lane striping

5280

X

Lanier Drive - Install bike lanes (striping?) on
Buena Vista; and lane reconfiguration on N.
Sharon Amity

6400

X

X

X

X

X
6

X

X

X

X

X
6

Greenway with connection Edwards Creek at
Walmart over to Wendover Road (overlaps with 3000
B27 - Independence Trail)

X

X

X

X

X

X
6

X

X

X

X

X

X

X

X
8

North

Sidewalk

Farmingdale Drive Sidewalk Improvements North

Sidewalk

Upgrade substandard sidewalk/ extend new
sidewalk on southeast side from US-74 to Amity
1100
Pl; install highly visible crosswalk at Amity Pl
intersection

Driftwood Drive Sidewalk

X

X

Add sidewalk on west side from Campbell Dr to
1200
existing sidewalk.

B13

X

PRIORITY 9/23 Workshop Notes

9

X

North

X

SCORE

10

Sidewalk

Sidewalk

Connects across US-74

X

Add sidewalk on south side from Woodland Dr
to Pierson Dr; upgrade sidewalk on Pierson and
3000
Woodland between US-74 and Winfield Dr
(sidewalk installed on north side in 2013).

Winfield Drive Sidewalk

DRAFT

X

COMMUNITY
INTEREST

MOBILITY

X

North

B12

B15

X

SAFETY

Add sidewalk on west side between US-74 and
Woodland Dr; add striped crosswalk on
1100
Westchester at US-74 (sidewalk installed on east
side in 2013).

Westchester Boulevard Sidewalk

B14

X

DRAFT

Within sub-area 1, 2, or 4

CONNECTIVITY

Provides alt. route to heavy vehicular
traffic

LENGTH
(FT)

Potential for high pedestrian traffic

PROPOSED PROJECT

Speed limit over 35 MPH

IMPROVEMENT

Connects to or extends other
significant ped/bike facilities

NORTH/
SOUTH

Improves connections to anchors and
services

LOCATION

Improves connections between
neighborhoods

PROJECT
ID
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High vehicular traffic volume

DRAFT

X
2

Low

X
2

X

X

2

X

Low

May be alternate route for B16 for crossing
Albemarle Road.

Low

Request that street maintenance repair
existing sidewalk.

1
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DRAFT

X

X

X

X

X

X

X

X

B16
B17

Woodberry Road Sidewalk

South

B18

Margaret Wallace Road Sidewalk

North

Sidewalk

B19

Briar Creek Road Sidewalk and/or Bike
Facilities

North/ South Sidewalk

B20

Improve sidewalk from US-74 to Campbell
Creek greenway; add highly visible crosswalk at
greenway (note: coordinate with possible Harris
Bv/Village Lake Dr interchange planned here).

400

Road reconfiguration from Commonwealth Av
to just west of the Arena to connect to future
B27 greenway. Reduce lanes via restriping, add
bike facilities, possibly wider sidewalks.
Investigate extending reconfiguration along
Television Pl and Washburn Av to Monroe Rd.
Investigate traffic circle at Briar Creek Rd and
Commonwealth Av. No new bridge or bridge
widening over US-74 (est. cost of new ped
bridge: $4M).

2000

X

X

X

X

4

Concept. Cost Est.

High

Segment. Look at alternate routing to cross
Albemarle Rd, such as via B14.

Low

Portions of B17 may be accomplished
through B27

Phase a: $1,150,000
Phase b: $1,450,000
Phase c: $2,300,000
Total: $4,900,000

Low

X

1

X

X

X

X

Low

Sidewalk will be rebuilt via reconfiguration of
Harris Boulevard interchange.

High

Consensus was this was feasible.

Mid

Need to coordinate with redevelopment.

4

X

X

X

X

X

X

X

X

X

X

$

2,500,000

Consider some location between B22 and
B23. Consider as connection to B27 and then
$
extend via local streets to Campbell Creek
Greenway. Long-term.

1,000,000

10
Bojangles Coliseum/Ovens Auditorium
Sidewalk Improvements

Sidewalk

Sidewalk Infill and rehab, approximately ## LF 3000

Pedestrian
bridge

X

B22

Construct ped bridge over US-74 on southern
side of Wallace Ln; upgrade sidewalks on both
side of Wallace Ln; improve sidewalks
300
approaching ped bridge on US-74; add highly
visible crosswalks across Wallace Ln at Briardale
Dr

Pedestrian
bridge

X

B23

Construct ped bridge over US-74 at Sharon
Forest Dr, either with ramps/stairs on each side
300
of US-74 or extend to Wallace Rd/Woodberry
Rd on southwest side

Pedestrian
bridge

X

B24

Construct ped bridge over US-74 at Cross Point
Cir; connect with sidewalk improvements (B26)
and thus to future Irvin Creek greenway and to 300
existing Campbell Creek greenway/McAlpine
Creek greenway

Pedestrian Bridge at Wallace Lane

Pedestrian Bridge at Sharon Forest Drive

Pedestrian Bridge at Cross Point Circle

DRAFT

PRIORITY 9/23 Workshop Notes

10

Sharon Forest Drive/Laura Drive Sidewalk North

B21

SCORE

Suggested by public

X

Top survey votes

X

Improves connections to transit
(existing & future)

Sidewalk

Upgrade substandard sidewalk on Sharon Forest
Dr from US-74 to Briardale Dr; add sidewalk on
both sides from Briardale Dr to Dorn Cir; add
sidewalk to one side of Dorn Cir; add sidewalk 1700
on Laura Dr on south side from Dorn Cir to
Wallace Ln; add crosswalk across Briardale Ln at
Sharon Forest Dr

COMMUNITY
INTEREST

MOBILITY

Within sub-area 1, 2, or 4

Sidewalk

Standard sidewalk from Monroe to Wallace (hilly
7000
residential street) (two sides)

SAFETY

Provides alt. route to heavy vehicular
traffic

Greenway/
Overland
Connector

Upgrade sidewalk to 8-ft path along multiple
streets (Boston Av, Amity Pl from Boston Av to
Farmingdale Dr), add 8-ft sidewalk/path on
Amity Pl from Farmingdale Dr to N. Sharon
Amity Rd; add 8-ft sidewalk/path on Pierson Dr
from N. Sharon Amity Dr to Albemarle Rd; add 25100
8-ft sidewalk/path on Winfield Dr; install hawk
signals at Amity Pl/Pierson Dr and Sharon
Amity Rd; install hawk signal at Pierson Dr and
Albemarle Rd; add sharrows entire length; add
signage at key locations

CONNECTIVITY

Potential for high pedestrian traffic

LENGTH
(FT)

High vehicular traffic volume

PROPOSED PROJECT

Speed limit over 35 MPH

North

IMPROVEMENT

Connects to or extends other
significant ped/bike facilities

McAlpine Creek/Edwards Branch
Connector Greenway
Phase a: Morningside Dr Edwards Branch
to Eastway Dr (incl. B6)
Phase b: Eastway Dr to Albemarle Rd
Phase c: Albemarle Rd to McAlpine Creek

NORTH/
SOUTH

Improves connections to anchors and
services

LOCATION

DRAFT

Improves connections between
neighborhoods

PROJECT
ID
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Connects across US-74

DRAFT

South

North/ South

North/ South

North/ South

X

X

X

X

X

X

X

X

X

X

X

X

6

Mid-High

X
8

X

X

X

X

X

Mid

Combine with B22. Serves similar goals as
B22.

Mid

Revise scope to combine with B26 as a
possible Pedestrian Hybrid Beacon at this
location. Coordinate with NCDOT.

6

X

X

X

X

X
6
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DRAFT

Improves connections to transit
(existing & future)

X

X

X

X

X

X

X

X

B25
US 74 Sidewalk

Independence Trail
Phase a - Chantilly Lane to N
Wendover/Eastway Interchange
Phase b - Wendover/Eastway Interchange
to Shade Valley
Phase c - Shade Valley to Mason Wallace
Park

North

South

Sidewalk/
Trail

Construct 8-ft shared use path on each side of
US-74 in conjunction with U-2509
improvements

Sidewalk/
Greenway

requires sidewalk in multiple places; requires cut
through connections at Glendora to Lantana,
Lantana to Eaton and June Dr to Arena;
implements crossings at N. Sharon Amity and at 20,000
Wendover Rd. (HAWK); requires new
sidewalk/bike lanes and new multiuse path off
streets

3000

X

X

X

X

High

Look to combine with SELASC projects S2
and S3.

X

Mid

Add pedestrian hybrid beacon at B24
location.

High

Segment. Look to combine with SELASC
Project S6 (extension of Wallace Road) to
connect with McAlpine Greenway.

Low

Coordinate this with NCDOT as they replace
the bridge as part of US-74 improvements.

5

X

X

X

X

X

X

X

X

X

B27

Concept. Cost Est.

$

3,400,000

X

Independence Trail
Phase a - $1,900,000
Phase b - $750,000
Phase c - $3,150,000
Total - $5,800,000

10

McAlpine Creek Sidewalk

DRAFT

PRIORITY 9/23 Workshop Notes

10

B26

B28

SCORE

Suggested by public

Connects across US-74

X

COMMUNITY
INTEREST

MOBILITY

Within sub-area 1, 2, or 4

X

SAFETY

Provides alt. route to heavy vehicular
traffic

4700

CONNECTIVITY

Potential for high pedestrian traffic

Road reconfiguration from Woodland Dr to
Monroe Rd. Reduce from 6 to 4 lanes and add
separated bike facility each side. Evaluate
reconfiguring ramps to/from US-74 from freeflow to signalized intersections.

LENGTH
(FT)

High vehicular traffic volume

North/ South Bicycle

PROPOSED PROJECT

Connects to or extends other
significant ped/bike facilities

IMPROVEMENT

DRAFT

Speed limit over 35 MPH

Eastway Drive/Wendover Road Bike
Facilities

NORTH/
SOUTH

Improves connections to anchors and
services

LOCATION

Improves connections between
neighborhoods

PROJECT
ID

Appendix - Project Scoring 2015Oct19.xlsx

Top survey votes

DRAFT

North

Sidewalk/
Trail

Construct connections from existing/proposed
sidewalks and shared-use paths to McAlpine
Creek greenway; construct shared-use paths with
bridge replacement over McAlpine Creek as part
of U-2509

X

X

X

X

X
5
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Advance Planning Independence Boulevard Sidewalk and Bikeway Improvements

Appendix B—Community Engagement Summary

A-2

www.CharlotteFuture.com

Appendix B: Summary of Community
Engagement Activities Independence
Sidewalk and Bikeway Program



Signage to direct pedestrians and cyclists to area anchors
(e.g., schools, retail, parks) and other bicycle and pedestrian
facilities (e.g., greenways, trails)

The proposed improvements will be designed to meet the City’s
Urban Street Design Guidelines.

1. Program Overview

2. Purpose of Community Engagement

The purpose of the City of Charlotte’s Independence Boulevard
Sidewalk and Bikeway (ISB) program is to provide pedestrian and
bicycle improvements that will enhance neighborhood mobility and
accessibility to transit, and community and economic resources
throughout the Independence Boulevard corridor. The ISB program
evaluates the existing pedestrian and bicycle conditions within the
study area and recommends infrastructure projects to improve
connectivity, transportation choices, and supports revitalization and
well being. More specifically, the ISB program will help meet the
goals of the City’s Community Investment Plan and implement the
recommendations of the 2011 Independence Boulevard Area Plan
(IBAP). The ISB program will help meet these goals by identifying
pedestrian and bicycle improvements along existing or proposed
streets and greenways. Examples of proposed bicycle and
pedestrian projects include:
 New sidewalks and improvements to existing sidewalks
 Bicycle routes, bike lanes, and dedicated bikeways (i.e.,
cycle tracks)
 Multiuse paths
 Pedestrian hybrid beacon crossings

Consulting with the public is crucial to understanding the
community’s values and needs, gathering information, and building
consensus on transportation programs. Most importantly, public
participation makes for better, more informed decisions. The
community engagement goals for the study are as follows.
a. To educate the public on the study’s purpose and process
and show them how the results will affect their
communities’ infrastructure.
b. To proactively seek the participation and views of the
community so that recommended projects reflect the
residents’ desires and needs for bicycle and pedestrian
connections.
c. To integrate community knowledge and experience into the
data collection process.
d. d.) To better understand desired destinations and priorities.
e. To incorporate citizen feedback, preferences, and input at
all levels of the decision making process.
f. To enhance the current level of public support for the City
project.
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3. Community Engagement Plan
As a first step, the City and Consultant team developed a
community engagement plan, which ensured appropriate actions
were undertaken to provide residents and other stakeholders with
comprehensive outreach and timely distribution of information.
This plan was developed to include these activities to engage the
community:
1.
2.
3.
4.
5.

Public information materials
Event participation
Outreach campaign (e.g., social media, surveys)
Local leadership and advocacy
Council briefings

4. Stakeholder Interviews
Early in the planning process the city and consultant team
developed a list of the neighborhood associations within the
corridor study area using a list of the contacts from the city’s
previous planning efforts in the corridor. The neighborhoods were
divided into groups based on their proximity to each other and the
City and consultant team held stakeholder meetings with
community representatives from the respective neighborhoods
(e.g., neighborhood association board members) between February
and May 2015. At each meeting, City or consultant staff gave an
overview of the Community Investment Plan (CIP) goal and SELASC
and ISB programs and asked questions of the meeting attendees to
receive input on strengths and challenges of living or working in the
area as well as opportunities for improvement along the corridor.
Representatives from the following neighborhoods participated in
the small group interviews:












Commonwealth Park
Briar Creek - Commonwealth
Brighton Woods
Wallace Lane
Idlewild South
Wallace Woods
Woodburn Parkview East
Fox Ridge
Sheffield Park
Oakhurst Community












Eastway/ Sheffield
Woodberry Forest
Cedars East
Sharon Forest
Amity Gardens
Coventry Woods
McClintock Woods
Idlewild Farms
Winterfield
Burtonwood

Stakeholders were asked the same questions at each meeting to
create consistency in the process and to allow the team to identify
themes in responses. Listed below are the small group interview
questions along with a summary of the responses:
1) What do you value/enjoy most about being a part of the
Independence Boulevard area?



Overwhelmingly, residents enjoy the easy access to
downtown and other areas of the City
The variety of restaurants in the area

2) What are your major concerns about this corridor?


Safety:
o Cut-through traffic from Independence into
neighborhoods along the corridor
o High speed of traffic at intersections leading into
and through neighborhoods

City of Charlotte Independence Sidewalk and Bikeway Program – Community Engagement Appendix
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Neighborhood Sustainability:
o Community sustainability and stability (property
values, homes turning over to rentals, etc.)
o Removing barriers to improve accessibility and
neighborhood stability

3) Are there businesses along Independence Boulevard you would
patronize if you had alternative access other than Independence?


Not many provided answers, but some noted the Super G
near Harris Boulevard, Healthy Home Market near Idlewild

4) Are there other improvements you would like to see in the
corridor?







Additional mixed used development
Improved sidewalks between neighborhoods and safer
pedestrian crossings on high volume roads
More bike lanes and improved bike connectivity
Traffic calming through the neighborhoods
Increased focus on economic development along
Independence Boulevard
Safe facilities for neighborhood youth during out-of-school
time

Information from these stakeholder sessions was used to develop
the list of possible projects, and the city and consultant team used
the stakeholder input to help rank and prioritize the projects.
Summaries of the stakeholder meetings were provided to the city
by consultant staff of the SELASC program and are included in the

Land Acquisitions and Street Connections Advanced Planning
Summary Report (2015).

5. Youth Engagement (East Mecklenburg High
School)
On March 6 and May 21, 2015, representatives from the City of
Charlotte and the consultant team met with students from two
engineering classes to receive input on both the SELASC and ISB
programs. The purposes of workshops were to: 1) acquaint the
students with the SELASC and ISB programs, 2) help define possible
projects in the study area, which includes East Mecklenburg High
School, and 3) prioritize the projects to meet the goals of the
programs.
At the March 6 workshops, students were asked to break into
groups around tables with aerial maps of the project study area.
Facilitators (city and/or consultant staff) at each group reminded
students that the process was an opportunity to provide
recommendations that could impact their daily lives in the area.
Questions that were asked to facilitate discussion included:






Consider how you get to school and other places you visit
within the corridor, and identify street connections that you
think would make your trip safer and/or faster.
Are there places in your neighborhood or on your route to
school that are missing sidewalk, or where crosswalk
improvements are needed?
Are there places you visit by car or walking where you
would take a bike if you had a safe place to ride?
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Are there other improvements you would like to see in the
corridor?

Students marked on the maps the following:







New street connections
Sidewalk improvements
Bike facility needs
Crossing needs
Area destinations or other key locations
Other ideas on improvements in the corridor

A total of 10 small groups were engaged between the morning and
afternoon classes. The following projects or themes were noted by
at least three of the ten student small groups:
1. Improve crossings on Monroe Rd near East Mecklenburg
High School
2. New street/pedestrian connections from neighborhoods
southeast of East Mecklenburg High School
3. Better places to eat, go, etc. on Monroe Rd near the high
school
4. Bike lanes on Monroe Road
5. Crossings over Independence Boulevard near Glendora (to
Wal-Mart) and at Sardis Road North
6. Redevelopment of businesses along Independence
Boulevard
7. More parks/recreation/new YMCA near McAlpine Park

The city and consultant staff used the information from the East
Mecklenburg High School sessions to help develop potential
projects for both the ISB and SELASC programs.
The City and consultant team met with the East Mecklenburg
students again on May 21, 2015. At this workshop, the students
reviewed maps showing the possible projects suggested by not only
the students, but also those identified in the Independence
Boulevard Area Plan and those suggested by other stakeholders
during this planning process.
The students were again placed in small groups with city or
consultant staff as facilitators in each group. The facilitator then
marked projects receiving the most votes in the group, and initiated
small group discussions on why those projects seemed to be most
important. Each small group then presented their priorities to the
class. The following Street Connections projects received the top
votes across all student groups:








S3 Wendover Pierson Frontage Road
S4 Pierson Drive Extension
S5 Idlewild Farmingdale Frontage Road
S13 Wheeler Drive/Burtonwood Circle Connector
S11 McAlpine Park Drive Extension
S10 Northeast Parkway
S12 Rocky Falls Road Extension
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The following Sidewalk and Bikeway project received top votes from
the students:





B1 Monroe Road Bike Lanes
B3 Sharon Amity Road Bike Lanes
B7 Sardis Road and Sardis Road North Bike Lanes
B8 Beechdale Drive Sidewalk Path

(Subsequent to the student workshops, projects S12, B3 and B7
were redirected for evaluation under other City programs since
these projects were outside of the ISB study area.)
Summaries of the workshops with the East Mecklenburg High
School students were provided to the city by consultant staff and
are attached to this document as Attachment CE-1.

6. City Website, Social Media
The City of Charlotte maintains a program website for ISB that
includes information on the ISB program, links to other east area
capital programs, announcements and summaries of public
workshops, and contact information for citizens to reach the City
program managers. The ISB website is also part of the
Charlottefuture.com webpage. In addition, the website hosted
online surveys that helped obtain more detailed input from
residents and businesses. The ISB website is also part of the
Charlottefuture.com webpage. Announcements of open house
public meetings in June and October were also made on the City of
Charlotte Twitter account (@CLTgov) and the Charlotte Department
of Transportation Twitter account (@CharlotteDOT).

in Section 1 above, requesting that they and their neighbors attend
the open house public meetings.

7. Spanish Language Outreach
City of Charlotte staff conducted interviews with Spanish radio
stations and the program was featured in local Spanish newspapers.
Spanish speaking staff was also available at the open house
meetings and at other public meetings. Public meeting materials,
such as handouts and surveys, were also translated into Spanish.

8. Community Meetings (Open House Meetings)
The city held two open house meetings – one in June 2015, and the
other in October 2015 – to review project planning and
prioritization with community stakeholders. Both open house
meetings were conducted jointly by SELASC and ISB staff and
featured information on other city and state transportation projects
such as the Monroe Road streetscape, the CATS Silver Line study,
and NCDOT’s improvements to US-74. Summaries of these
workshops are included in Attachment CE-2.

First Open House Community Meeting
The first open house was held on June 23, 2015, and was conducted
jointly with the ISB program. The purpose of the June open house
was to: 1) acquaint the public on the SELASC and ISB programs, 2)
present the preliminary list of projects and collect community
feedback on what are the top projects that meet the goals of the
programs, and 3) identify additional projects for consideration in
the programs.

Consultant staff and city staff distributed emails to the
neighborhood stakeholders as part of the outreach efforts outlined
City of Charlotte Independence Sidewalk and Bikeway Program – Community Engagement Appendix
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The city mailed over 10,000 postcards advertising the open house to
addresses in the project study area. Approximately 130 to 150
individuals attended. Attendees were given the opportunity to
provide input on their desired routes for walking and cycling, review
maps showing potential new street connections and pedestrian and
bikeway improvements, and complete a survey that asked them to
identify their top project to improve connectivity, economic
development and safety. Information from the surveys conducted
at the open house was combined with a similar online survey
conducted by the city during the same period (see section 9 below)
Overall, attendees gave the open house high marks in exit surveys.
Bicycle and pedestrian projects B1 (Monroe Road Bicycle Facilities),
B16 (McAlpine Creek/Edwards Branch Connector Greenway1), B6
(Commonwealth Avenue Bicycle Facilities) were highly ranked by
the open house participants. Project B2 (Pedestrian Bridge over US74 near Dresden Drive) was the only bicycle/pedestrian project that
was rated as undesirable by the open house participants.
A summary of the June 23, 2015 open house was provided to the
city and is provided as Attachment CE-2. Information from the June
open house was used to add new projects to be evaluated, and to
help rank and prioritize the projects.
Second Open House Community Meeting
A second open house was held on October 27, 2015. The purpose of
the October open house was to present the recommended projects
that most closely align with the program goals. As with the June

1

Project B16 was later renamed Independence Trail North

meeting, the city mailed over 10,000 postcards advertising the open
house. Approximately 95 people attended.
A summary of the October 27, 2015 open house was provided to
the city as is included in Attachment CE-2. Information from the
October open house will be used to develop concepts and refine the
community outreach efforts as the various projects move into
planning and design.

9. Surveys
During the June 23, 2015 open house, participants were asked to
review the potential street connection and sidewalk and bicycle
projects and select up to five projects they believed were best for:





improving connectivity,
promoting economic development,
enhancing safety, and
most important overall.

At the June open house, multiple attendees asked that the project
prioritization survey be included online to allow those who could
not attend the open house an opportunity to provide their input.
The survey was modified to include a copy of the project map with
potential projects, and to include a final question on which projects
people liked or did not like, similar to the question on the exit
survey from the June 23 open house.
Between July 7 and July 27, 118 individuals completed the online
survey. The data from this survey were combined with the data
from the June 23 open house project prioritization and exit surveys,
for a total of nearly 200 surveys submitted. Projects B1 (Monroe
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Road Bicycle Facilities), B16 (McAlpine Creek/Edwards Branch
Greenway Connector), B6 (Commonwealth Avenue Bicycle
Facilities), B2 (Pedestrian Bridge over US-74 near Dresden Drive),
B11 (Edwards Branch Greenway) and B9 (Oakhurst Sidewalks) were
ranked as most important by the respondents. Project B2 was the
only bicycle/pedestrian project noted by multiple survey
respondents as not desired. Survey respondents also recommended
sidewalk and bicycle enhancements along Briar Creek Road and
improved connections to Ovens Auditorium and Bojangles
Coliseum. The information from these surveys was used by both the
SELASC and ISB programs as one criterion to rank the projects.

Moreover, for projects outside of the scope of the ISB (either
beyond the project limits, or covered by another city capital
program or department), the information was forwarded to the
appropriate parties for their consideration.

Results and findings for each question from the survey were
included in the consultant summary of the June 23, 2015 open
house submitted to the city, and are included in Attachment CE-2.

10.Coordination with Other East Projects
City staff and their consultants also coordinated with other City of
Charlotte projects, such as having static displays and staff available
at other public events. This included the Charlotte bicycle festival,
public meetings for the CATS Silver Line, as well as the
Central/Albemarle/Shamrock Community Neighborhood
Improvement Program public meetings.

11.Use of Community Input
As noted, projects suggested by the public were included and
evaluated under the ISB program. Public feedback was used to rank
and prioritize the projects. Finally, the feedback will be used to
further refine the community outreach efforts as the recommended
projects proceed into planning and design.
City of Charlotte Independence Sidewalk and Bikeway Program – Community Engagement Appendix
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AECOM
5925 Carnegie Boulevard
Suite 375
Charlotte, North Carolina 28209
www.aecom.com

704 553 6150
704 553 6151

tel
fax

tŽƌŬƐŚŽƉƐ ]ƵŵŵĂƌǇ
ĂƚĞ͗
dŽ͗

9ƵŶĞϵ͕ϮϬϭϱ
ŚƌŝƐ 9ŽŚŶƐŽŶ͕ ŵĞƌŝĐĂŶ ŶŐŝŶĞĞƌŝŶŐ ʹ ]ŽƵƚŚĞĂƐƚ

&ƌŽŵ͗

χƌĂǀŝƐ ςŽůůĂĐŬ͕

ϑΧ

^ƵďũĞĐƚ͗

]ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ;] = ] ͿĂŶĚ .ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬ
ĂŶĚ ŝŬĞǁĂǇ;.] Ϳ ʹ
ĂƐƚ ΧĞĐŬůĞŶďƵƌŐ +ŝŐŚ ]ĐŚŽŽů σŽƌŬƐŚŽƉƐ͕ ΧĂƌĐŚϲ͕ϮϬϭϱĂŶĚ ΧĂǇϮϭ͕ϮϬϭϱ

ĞůŽǁŝƐĂƐƵŵŵĂƌǇŽĨǁŽƌŬƐŚŽƉƐŚĞůĚǁŝƚŚƚǁŽĞŶŐŝŶĞĞƌŝŶŐĐůĂƐƐĞƐŽĨ Χƌ͘ ΧĂƌŝĂŶŽĂŶĚ Χƌ͘ ∆ŐǇƵǇĞŶĂƚ
ĂƐƚ ΧĞĐŬůĞŶďƵƌŐ +ŝŐŚ ]ĐŚŽŽů͕ĂƐƉĂƌƚŽĨƚŚĞ ] = ] ĂŶĚ .] ƉƌŽũĞĐƚƐ͘ ŝƚǇĂŶĚĐŽŶƐƵůƚĂŶƚƐƚĂĨĨŵĞƚǁŝƚŚ
ŵŽƌŶŝŶŐĂŶĚĂĨƚĞƌŶŽŽŶĐůĂƐƐĞƐ͘ ĂĐŚĐůĂƐƐǁĂƐĚŝǀŝĚĞĚŝŶƚŽĨŝǀĞƐŵĂůůŐƌŽƵƉƐǁŝƚŚĂƉƉƌŽǆŝŵĂƚĞůǇϱƚŽϲ
ƐƚƵĚĞŶƚƐŝŶĞĂĐŚŐƌŽƵƉ͘
tŽƌŬƐŚŽƉĨĂĐŝůŝƚĂƚŽƌƐŝŶĐůƵĚĞĚƌĞƉƌĞƐĞŶƚĂƚŝǀĞƐĨƌŽŵ ŵĞƌŝĐĂŶ ŶŐŝŶĞĞƌŝŶŐ͕
ϑΧ͕ƚŚĞ =ĞĞ .ŶƐƚŝƚƵƚĞ͕
ŚĂƌůŽƚƚĞͲDĞĐŬůĞŶďƵƌŐ ςůĂŶŶŝŶŐ͕ ŶŐŝŶĞĞƌŝŶŐĂŶĚ ςƌŽƉĞƌƚǇ ΧĂŶĂŐĞŵĞŶƚ͕ĂŶĚ ŚĂƌůŽƚƚĞ ĞƉĂƌƚŵĞŶƚŽĨ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ͘
dŚĞƉƵƌƉŽƐĞƐŽĨǁŽƌŬƐŚŽƉƐǁĞƌĞ͗ϭ͘ͿƚŽĂĐƋƵĂŝŶƚƚŚĞƐƚƵĚĞŶƚƐĂďŽƵƚƚŚĞ ] = ] ĂŶĚ .] ƉƌŽŐƌĂŵƐ͕Ϯ͘Ϳ
ŚĞůƉĚĞĨŝŶĞƉŽƐƐŝďůĞƉƌŽũĞĐƚƐŝŶƚŚĞƐƚƵĚǇĂƌĞĂ͕ǁŚŝĐŚŝŶĐůƵĚĞƐ ĂƐƚ ΧĞĐŬůĞŶďƵƌŐ +ŝŐŚ ]ĐŚŽŽů͕ĂŶĚƚŽ
ƉƌŝŽƌŝƚŝǌĞƚŚĞƉƌŽũĞĐƚƐƚŽŵĞĞƚƚŚĞŐŽĂůƐŽĨƚŚĞƉƌŽŐƌĂŵƐ͘
DĂƌĐŚϲ͕ϮϬϭϱ σŽƌŬƐŚŽƉ
ĨƚĞƌĂŶŽǀĞƌǀŝĞǁŽĨƚŚĞ ŝƚǇ͛ƐƉƌŽŐƌĂŵƐ͕ƐƚƵĚĞŶƚƐǁĞƌĞ ĂƐŬĞĚƚŽďƌĞĂŬŝŶƚŽŐƌŽƵƉƐĂƌŽƵŶĚƚĂďůĞƐǁŝƚŚ
ĂĞƌŝĂůŵĂƉƐŽĨƚŚĞƉƌŽũĞĐƚƐƚƵĚǇĂƌĞĂ͘ %ĂĐŝůŝƚĂƚŽƌƐ;ŝƚǇĂŶĚͬŽƌĐŽŶƐƵůƚĂŶƚƐƚĂĨĨͿĂƚĞĂĐŚŐƌŽƵƉƌĞŵŝŶĚĞĚ
ƚŚĞŵƚŚĂƚƚŚŝƐŝƐĂŶŽƉƉŽƌƚƵŶŝƚǇƚŽƉƌŽǀŝĚĞƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐ ƚŚĂƚŝŵƉĂĐƚƚŚĞŝƌĚĂŝůǇůŝǀĞƐŝŶƚŚĞĂƌĞĂ͘
YƵĞƐƚŝŽŶƐƚŚĂƚǁĞƌĞĂƐŬĞĚƚŽĨĂĐŝůŝƚĂƚĞĚŝƐĐƵƐƐŝŽŶŝŶĐůƵĚĞĚ͗
ω ŽŶƐŝĚĞƌŚŽǁǇŽƵŐĞƚƚŽƐĐŚŽŽůĂŶĚŽƚŚĞƌƉůĂĐĞƐǇŽƵǀŝƐŝƚǁŝƚŚŝŶƚŚĞĐŽƌƌŝĚŽƌ͕ĂŶĚŝĚĞŶƚŝĨǇƐƚƌĞĞƚ
ĐŽŶŶĞĐƚŝŽŶƐƚŚĂƚǇŽƵƚŚŝŶŬǁŽƵůĚŵĂŬĞǇŽƵƌƚƌŝƉƐĂĨĞƌĂŶĚͬŽƌĨĂƐƚĞƌ͘
ω ƌĞƚŚĞƌĞƉůĂĐĞƐŝŶǇŽƵƌŶĞŝŐŚďŽƌŚŽŽĚŽƌŽŶǇŽƵƌƌŽƵƚĞƚŽƐĐŚŽŽůƚŚĂƚĂƌĞŵŝƐƐŝŶŐƐŝĚĞǁĂůŬ͕Žƌ
ǁŚĞƌĞĐƌŽƐƐǁĂůŬŝŵƉƌŽǀĞŵĞŶƚƐĂƌĞŶĞĞĚĞĚ͍
ω ƌĞƚŚĞƌĞƉůĂĐĞƐǇŽƵǀŝƐŝƚďǇĐĂƌŽƌǁĂůŬŝŶŐǁŚĞƌĞǇŽƵǁŽƵůĚƚĂŬĞĂďŝŬĞŝĨǇŽƵŚĂĚĂƐĂĨĞƉůĂĐĞ
ƚŽƌŝĚĞ͍
ω ƌĞƚŚĞƌĞŽƚŚĞƌŝŵƉƌŽǀĞŵĞŶƚƐǇŽƵǁŽƵůĚůŝŬĞƚŽƐĞĞŝŶƚŚĞĐŽƌƌŝĚŽƌ͍
^ƚƵĚĞŶƚƐŵĂƌŬĞĚŽŶƚŚĞŵĂƉƐƚŚĞĨŽůůŽǁŝŶŐ͗
ω EĞǁƐƚƌĞĞƚĐŽŶŶĞĐƚŝŽŶƐ
ω ^ŝĚĞǁĂůŬŝŵƉƌŽǀĞŵĞŶƚƐ
ω ŝŬĞĨĂĐŝůŝƚǇŶĞĞĚƐ
ω ƌŽƐƐŝŶŐŶĞĞĚƐ

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
ĂƐƚ ΧĞĐŬůĞŶďƵƌŐ +ŝŐŚ ]ĐŚŽŽů σŽƌŬƐŚŽƉƐ ]ƵŵŵĂƌǇ
WĂŐĞϮ

ω
ω

ƌĞĂĚĞƐƚŝŶĂƚŝŽŶƐŽƌŽƚŚĞƌŬĞǇůŽĐĂƚŝŽŶƐ
KƚŚĞƌŝĚĞĂƐŽŶŝŵƉƌŽǀĞŵĞŶƚƐŝŶƚŚĞĐŽƌƌŝĚŽƌ

ĨƚĞƌĂƉƉƌŽǆŝŵĂƚĞůǇϯϬŵŝŶƵƚĞƐ͕ĞĂĐŚƐƚƵĚĞŶƚŐƌŽƵƉƉƌĞƐĞŶƚĞĚƚŚĞŝƌĨŝŶĚŝŶŐƐ͘
ƚŽƚĂůŽĨϭϬƐŵĂůůŐƌŽƵƉƐǁĞƌĞĞŶŐĂŐĞĚďĞƚǁĞĞŶƚŚĞŵŽƌŶŝŶŐĂŶĚĂĨƚĞƌŶŽŽŶĐůĂƐƐĞƐ͘ χŚĞĨŽůůŽǁŝŶŐ
ƉƌŽũĞĐƚƐŽƌƚŚĞŵĞƐǁĞƌĞŶŽƚĞĚďǇĂƚůĞĂƐƚƚŚƌĞĞŽĨƚŚĞƚĞŶƐƚƵĚĞŶƚƐŵĂůůŐƌŽƵƉƐ͗
ϭ͘
Ϯ͘
ϯ͘
ϰ͘
ϱ͘
ϲ͘
ϳ͘

/ŵƉƌŽǀĞĐƌŽƐƐŝŶŐƐŽŶ ΧŽŶƌŽĞ ΨĚŶĞĂƌ ĂƐƚ ΧĞĐŬ +]
EĞǁƐƚƌĞĞƚͬƉĞĚĞƐƚƌŝĂŶĐŽŶŶĞĐƚŝŽŶƐĨƌŽŵŶĞŝŐŚďŽƌŚŽŽĚƐƐŽƵƚŚĞĂƐƚŽĨ ĂƐƚ ΧĞĐŬ +]
ĞƚƚĞƌƉůĂĐĞƐƚŽĞĂƚ͕ŐŽ͕ĞƚĐ͘ŽŶ ΧŽŶƌŽĞ ΨĚŶĞĂƌ +]
ŝŬĞůĂŶĞƐŽŶ ΧŽŶƌŽĞ ΨĚ
ƌŽƐƐŝŶŐƐŽǀĞƌ .ŶĚĞƉĞŶĚĞŶĐĞ ǀŶĞĂƌ &ůĞŶĚŽƌĂ;ƚŽ σĂůͲDĂƌƚͿĂŶĚĂƚ ]ĂƌĚŝƐ ΨŽĂĚ ∆ŽƌƚŚ
ZĞĚĞǀĞůŽƉŵĞŶƚŽĨďƵƐŝŶĞƐƐĞƐĂůŽŶŐ .ŶĚĞƉĞŶĚĞŶĐĞ ŽƵůĞǀĂƌĚ
DŽƌĞƉĂƌŬƐͬƌĞĐƌĞĂƚŝŽŶͬŶĞǁ ψΧ ŶĞĂƌ ΧĐůƉŝŶĞ ςĂƌŬ

dŚĞĨŽůůŽǁŝŶŐĂƌĞĂůůŽĨƚŚĞƉƌŽũĞĐƚƐͬŝĚĞĂƐĨƌŽŵƚŚĞƐƚƵĚĞŶƚƐĂƚƚŚĞǁŽƌŬƐŚŽƉ͘
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω

/ŵƉƌŽǀĞĐƌŽƐƐŝŶŐƐŽŶ ΧŽŶƌŽĞ ΨŽĂĚŶĞĂƌ ĂƐƚ ΧĞĐŬ +]
^ŝĚĞǁĂůŬĐŽŶŶĞĐƚŝŽŶƐƚŽŶĞŝŐŚďŽƌŚŽŽĚƐůĞĂĚŝŶŐŝŶƚŽƌĞŐŝŽŶͬďĞƚƚĞƌĚŝƌĞĐƚƐƚƌĞĞƚĐŽŶŶĞĐƚŝŽŶƐ
ŝƌĞĐƚƐƚƌĞĞƚĐŽŶŶĞĐƚŝŽŶƐĨƌŽŵ ΧĐDƵůůĞŶ ΨŽĂĚ͕ ΨĂŵĂ ΨŽĂĚ͕ ϑůĚ =ĂŶƚĞƌŶ σĂǇ;]σ ŽĨ ĂƐƚ ΧĞĐŬ
+]Ϳ
,ĞĂǀǇƚƌĂĨĨŝĐĂƚƉĞĂŬŚŽƵƌƐ;ďĞĨŽƌĞͬĂĨƚĞƌƐĐŚŽŽů͕ďĞĨŽƌĞͬĂĨƚĞƌĞǀĞŶƚƐͿ
WĂƌŬƐŶŽƚƵƐĞĚďǇƐƚƵĚĞŶƚƐ
EŽƐŝĚĞǁĂůŬƐ͕ŚĞĂǀǇƚƌĂĨĨŝĐŶĞĂƌ ΨĂŶĚŽůƉŚ ΧŝĚĚůĞ ]ĐŚŽŽů͕ σĂƚĞƌ ϑĂŬ ΨĚ
ƌŽƐƐǁĂůŬƐŶĞĞĚĞĚ σĂƚĞƌ ϑĂŬ ΨŽĂĚ͕ ]ŚĂƌŽŶ ŵŝƚǇ ΨŽĂĚ
tĂůŬŝŶŐͲͲ σŽŽĚďĞƌƌǇ ΨŽĂĚŶĞĂƌ ΧŽŶƌŽĞ
ŝŬĞ =ĂŶĞ γƐĂŐĞͲͲ ]ĂƌĚŝƐ ΨŽĂĚ
EŽǁĂůŬŝŶŐŵŽƐƚůǇĚƌŝǀŝŶŐƚŽƐŚŽƉƉŝŶŐĐĞŶƚĞƌͲͲ^ĂƌĚŝƐ ΨĚ ∆ŽƌƚŚ͕ ΧŽŶƌŽĞ
DŝĚďůŽĐŬĐƌŽƐƐŝŶŐƐĂĨĞƚǇĐŽŶĐĞƌŶ͕ ;ŝĚƐĚŽŶ͛ƚƵƐĞĐƌŽƐƐǁĂůŬ ∆ĞĂƌ .ŶĚĞƉĞŶĚĞŶĐĞ ]ŚŽƉƉŝŶŐ
ĞŶƚĞƌ
&Ƶůů ]ŝĚĞǁĂůŬŽŶϭƐŝĚĞ͕ƉĂƌƚŝĂůƐŝĚĞǁĂůŬŽŶŽƚŚĞƌƐŝĚĞͲͲ σĂůůĂĐĞ ΨĚΘ .ŶĚĞƉĞŶĚĞŶĐĞ ůǀĚ
ĞƚƚĞƌƉůĂĐĞƐƚŽŐŽ;ĞĂƚ͕ĞƚĐ͘ͿŽŶ ΧŽŶƌŽĞͲͲ ∆ĞĂƌ ĂƐƚ ΧĞĐŬ +]
ĞƚƚĞƌƉĞĚĞƐƚƌŝĂŶĐƌŽƐƐŝŶŐƐŽŶ ΧŽŶƌŽĞ
ƌŽƐƐǁĂůŬŽŶ ΧŽŶƌŽĞ; ∼ ΧĂƌƚ͕ ĂƉƚĂŝŶ ]ƚĞǀĞΖƐ %ŝƐŚ ĂŵƉͿ ŶĞĂƌ χŝŵďĞƌ ]ƉƌŝŶŐƐ ƌŝǀĞ
ĚĚďŝŬĞůĂŶĞƐƚŽ ΧŽŶƌŽĞ͕ϮŐƌŽƵƉƐŶŽƚĞĚ ΨĂŵĂĂƐǁĞůů
WŽƚĞŶƚŝĂů + σ; ƐŝŐŶĂů͕ĚŝĨĨŝĐƵůƚƚŽĐƌŽƐƐϰůĂŶĞƐ ;ŶĞĂƌ ρĂůůĞǇ +ĂǀĞŶ ƌŝǀĞͿ
^ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐͲͲ ΨŽĐŬǇ %ĂůůƐ ΨĚΘ χŚĞƌŵĂů ΨĚ͕ ςŝĐĐĂĚŝůůǇ ΨĚΘ ƵƌƚŽŶǁŽŽĚ ƌ
ĚĚ ]ŝŐŶĂů͕ .ŵƉƌŽǀĞ ]ŝĚĞǁĂůŬ͕ ŝŬĞ =ĂŶĞƐͲͲ ΧŽŶƌŽĞ ΨŽĂĚΘ ]ƚĂƚĞǁŽŽĚ ΨĚ
ƌŽƐƐŝŶŐŝŵƉƌŽǀĞŵĞŶƚƐĂůŽŶŐ ]ŚĂƌŽŶ ŵŝƚǇ ΨĚ
ƌŽƐƐŝŶŐƐŽǀĞƌ .ŶĚĞƉĞŶĚĞŶĐĞ ǀŶĞĂƌ &ůĞŶĚŽƌĂ͕ ]ĂƌĚŝƐ ΨĚ ∆ŽƌƚŚ
^ŝĚĞǁĂůŬŝŵƉƌŽǀĞŵĞŶƚƐŽŶ ΧŽŶƌŽĞ ΨŽĂĚ

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
ĂƐƚ ΧĞĐŬůĞŶďƵƌŐ +ŝŐŚ ]ĐŚŽŽů σŽƌŬƐŚŽƉƐ ]ƵŵŵĂƌǇ
WĂŐĞϰ

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
ĂƐƚ ΧĞĐŬůĞŶďƵƌŐ +ŝŐŚ ]ĐŚŽŽů σŽƌŬƐŚŽƉƐ ]ƵŵŵĂƌǇ
WĂŐĞϯ

ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω
ω

EĞǁ ]ƚƌĞĞƚƐƚŽƉĂƌĂůůĞů .ŶĚĞƉĞŶĚĞŶĐĞ;ůŽĐĂƚŝŽŶŶŽƚĐůĞĂƌͿ
ŝŬĞ =ĂŶĞŽŶ ]ŚĂƌŽŶ ŵŝƚǇ ΨŽĂĚ ďĞƚǁĞĞŶ ΨĂŶĚŽůƉŚĂŶĚ ĞůĂŶĞ
ůůĞǀŝĂƚĞĐŽŶŐĞƐƚŝŽŶŽŶ ]ĂƌĚŝƐ ΨĚ ∆ŽƌƚŚ
ůůĞǀŝĂƚĞĐŽŶŐĞƐƚŝŽŶĂƚ ΧŽŶƌŽĞ ΨĚͬtĞŶĚŽǀĞƌŝŶƚĞƌƐĞĐƚŝŽŶ
ůůĞǀŝĂƚĞĐŽŶĚŝƚŝŽŶƐĂŶĚ ]ŚĂƌŽŶ ŵŝƚǇͬ/ŶĚĞƉĞŶĚĞŶĐĞŝŶƚĞƌƐĞĐƚŝŽŶ
/ŵƉƌŽǀĞĂĐĐĞƐƐƚŽ ϑĂŬŚƵƌƐƚ ςĂƌŬ
ŽŶƚŝŶƵŽƵƐƐŝĚĞǁĂůŬŶĞĂƌĐĂƌĚĞĂůĞƌƐŚŝƉƐͲͲ .ŶĚĞƉĞŶĚĞŶĐĞ ǀŶŽƌƚŚĞĂƐƚŽĨ .ĚůĞǁŝůĚ
/ŵƉƌŽǀĞĂĐĐĞƐƐƚŽ ŽũĂŶŐůĞƐ ŽůŝƐĞƵŵ
DŽǀŝĞƚŚĞĂƚƌĞ
ŽŶŶĞĐƚŝŽŶƚŽŶĞǁ σĂůͲDĂƌƚ;ǀŝĂ ςŝĞƌƐŽŶ ƌĨƌŽŵ ΧŽŶƌŽĞ ΨĚͿ
ZĞĚĞǀĞůŽƉŵĞŶƚŽĨďƵƐŝŶĞƐƐĞƐĂůŽŶŐ .ŶĚĞƉĞŶĚĞŶĐĞĐŽƌƌŝĚŽƌ
DŽƌĞƉĂƌŬƐͬƌĞĐƌĞĂƚŝŽŶ͕ƚŚŝŶŐƐƚŽĚŽĂĨƚĞƌƐĐŚŽŽůͲŶĞǁ ψΧ ŶĞĂƌ ΧĐůƉŝŶĞ ςĂƌŬ
EĞǁƐƚƌĞĞƚƐƉĂƌĂůůĞůƚŽ ΧŽŶƌŽĞ ΨĚĐŽŶŶĞĐƚƚŽ ]ĂƌĚŝƐ ΨĚ ∆ŽƌƚŚ
hƉĚĂƚĞƐĐŚŽŽůƚƌĂĨĨŝĐĨůŽǁĂƚ ĂƐƚ ΧĞĐŬ +]
dƌĂĨĨŝĐĐŽŶŐĞƐƚŝŽŶŽŶ ΧŽŶƌŽĞ ΨĚŶĞĂƌ ĂƐƚ ΧĞĐŬ +]
EĞŝŐŚďŽƌŚŽŽĚƐƚƌĞĞƚůŝŐŚƚŝŶŐ
WůĂŶƚŝŶŐƐƚƌŝƉƐͬďƵĨĨĞƌƐ
EĞǁďƌŝĚŐĞĐƌŽƐƐŝŶŐŽǀĞƌ γ]Ͳϳϰ =ŽĐĂƚŝŽŶƵŶĐůĞĂƌ͕ƉĞƌŚĂƉƐŶĞĂƌ ĂƐƚ ΧĞĐŬ +]
ŽǁůŝŶŐĂůůĞǇŶĞĂƌ ƌŝĂƌ ƌĞĞŬ ΨĚ
ƌŝĚŐĞŽǀĞƌ γ]ͲϳϰŶĞĂƌ σχ +ĂƌƌŝƐͲĐŽŶŶĞĐƚƚŽƐƚƌĞĞƚƐ ]σ ŽĨ γ]Ͳϳϰ
χ] ƚƌĂŝŶͲŽŶ ]ξ
&ŝůůŝŶƐŝĚĞǁĂůŬŐĂƉƐĂůŽŶŐ ΨĂŵĂ ΨŽĂĚ
^ƉĞĞĚůŝŵŝƚĐŚĂŶŐĞĂƚ .ĚůĞǁŝůĚ ΨĚŶĞĂƌ ƌŝĨƚĞƌ ƌ
ŽŶŐĞƐƚŝŽŶĂƚ ΧĂƌŐĂƌĞƚ σĂůůĂĐĞͬ/ĚůĞǁŝůĚ ΨĚ
ǆƚĞŶĚ ]ĂƌĚŝƐ ΨĚ ∆ŽƌƚŚ;∆ ŽĨ .ŶĚĞƉĞŶĚĞŶĐĞ ǀͿ
^ŝĚĞǁĂůŬŽŶ .ŶĚĞƉĞŶĚĞŶĐĞ ǀŶĞĂƌ ;ƌĞĨĞůĚ ƌ
>ĞĨƚƚƵƌŶůĂŶĞƐŽŶ .ĚůĞǁŝůĚ ΨĚ;ďĞƚǁĞĞŶ σχ +ĂƌƌŝƐĂŶĚ γ]ͲϳϰͿ
dƌĂĨĨŝĐĐĂůŵŝŶŐŽŶ ςŝŶĞĐƌĞƐƚ;WůĂǌĂͬŽŵŵŽŶǁĞĂůƚŚ ƌĞĂͿ
WĂƌŬŝŶŐͬďŝŬĞůĂŶĞƐŽŶ ŽŵŵŽŶǁĞĂůƚŚ ƌ
ZŝŐŚƚƚƵƌŶůĂŶĞŽŶ ΧŽŶƌŽĞ ΨŽĂĚŝŶĨƌŽŶƚŽĨ ĂƐƚ ΧĞĐŬ +]

DĂǇϮϭ͕ϮϬϭϱ σŽƌŬƐŚŽƉ
dŚĞ ŝƚǇĂŶĚĐŽŶƐƵůƚĂŶƚƚĞĂŵŵĞƚǁŝƚŚƚŚĞ ĂƐƚ ΧĞĐŬůĞŶďƵƌŐƐƚƵĚĞŶƚƐĂŐĂŝŶŝŶ ΧĂǇ͘ ƚƚŚŝƐǁŽƌŬƐŚŽƉ͕
ƚŚĞƐƚƵĚĞŶƚƐƌĞǀŝĞǁĞĚŵĂƉƐƐŚŽǁŝŶŐƚŚĞƉŽƐƐŝďůĞƉƌŽũĞĐƚƐƐƵŐŐĞƐƚĞĚďǇŶŽƚŽŶůǇƚŚĞƐƚƵĚĞŶƚƐďƵƚĂůƐŽ
ƚŚŽƐĞŝĚĞŶƚŝĨŝĞĚŝŶƚŚĞ .ŶĚĞƉĞŶĚĞŶĐĞ ŽƵůĞǀĂƌĚ ƌĞĂ ςůĂŶĂŶĚƚŚŽƐĞƐƵŐŐĞƐƚĞĚďǇŽƚŚĞƌƐƚĂŬĞŚŽůĚĞƌƐ
ĚƵƌŝŶŐƚŚŝƐƉůĂŶŶŝŶŐƉƌŽĐĞƐƐ͘

dŚĞƐƚƵĚĞŶƚƐǁĞƌĞĂŐĂŝŶƉůĂĐĞĚŝŶƐŵĂůůŐƌŽƵƉƐŽĨϱƚŽϲǁŝƚŚĐŝƚǇŽƌĐŽŶƐƵůƚĂŶƚƐƚĂĨĨĂƐĨĂĐŝůŝƚĂƚŽƌƐŝŶ
ĞĂĐŚŐƌŽƵƉ͘ ĂĐŚƐƚƵĚĞŶƚǁĂƐƉƌŽǀŝĚĞĚĂƐŚĞĞƚǁŝƚŚĂůůŽĨƚŚĞƉƌŽũĞĐƚƐƐŚŽǁŶŝŶ ΧĂƉϭ͘ ]ƚƵĚĞŶƚƐ
ŵĂƌŬĞĚŽŶƚŚĞƐŚĞĞƚƐƵƉƚŽϭϬƉƌŽũĞĐƚƐƚŚĞǇĐŽŶƐŝĚĞƌĞĚƚŽďĞŵŽƐƚŝŵƉŽƌƚĂŶƚĨŽƌƚŚĞĐŽƌƌŝĚŽƌ͘ χŚĞ
ĨĂĐŝůŝƚĂƚŽƌƚŚĞŶŵĂƌŬĞĚǁŚŝĐŚƉƌŽũĞĐƚƐŚĂĚƌĞĐĞŝǀĞĚƚŚĞŵŽƐƚǀŽƚĞƐŝŶƚŚĞŐƌŽƵƉ͕ĂŶĚƚŚĞŐƌŽƵƉ
ĚŝƐĐƵƐƐĞĚǁŚǇƚŚŽƐĞƉƌŽũĞĐƚƐƐĞĞŵĞĚƚŽďĞŵŽƐƚŝŵƉŽƌƚĂŶƚ͘ ĂĐŚŐƌŽƵƉƚŚĞŶƉƌĞƐĞŶƚĞĚƚŚĞŝƌĨŝŶĚŝŶŐƐƚŽ
ƚŚĞĐůĂƐƐ͘
dŚĞƚŽƉƉƌŽũĞĐƚƐƐĞůĞĐƚĞĚďǇĞĂĐŚŐƌŽƵƉĂƌĞůŝƐƚĞĚŝŶ χĂďůĞϭ͘ χŚĞƚŽƚĂůǀŽƚĞƐĨŽƌĂůůƉƌŽũĞĐƚƐĂƌĞƐŚŽǁŶ
ŝŶ χĂďůĞϮ͘ χŚĞ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƉƌŽũĞĐƚƐǁŝƚŚƚŚĞŵŽƐƚǀŽƚĞƐŝŶĐůƵĚĞ ]ϯ͕ ]ϰ͕ĂŶĚ ]ϱ͘ χŚĞŽƚŚĞƌ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ ςƌŽũĞĐƚƐǁŝƚŚƚŚĞŵŽƐƚǀŽƚĞƐŝŶĐůƵĚĞ χϭ͕ χϮ͕ĂŶĚ χϯ͘ ŝĐǇĐůĞĂŶĚ ]ŝĚĞǁĂůŬƉƌŽũĞĐƚƐǁŝƚŚ
ƚŚĞŚŝŐŚĞƐƚǀŽƚĞƐŝŶĐůƵĚĞ ϭ͕ ϳĂŶĚ ϯ͘
dĂďůĞϭ͘ χŽƉ ςƌŽũĞĐƚƐďǇ &ƌŽƵƉ͕ Χ ĂŶĚ ςΧ ůĂƐƐ &ƌŽƵƉƐ
Χϭ
ΧϮ
Χϯ
Χϰ
ςΧ ϭ
^ϰ
^ϭϯ
^ϭϯ
^ϯ
^ϯ
^ϯ
^ϭϮ
dϭ
^ϭ
^ϰ
^ϭϱ
ϭ
ϭ
dϭ
^ϭϬ
dϮ
ϰ
ϱ
ϴ
dϯ
ϱ
ϳ
ϴ
ϭ

ςΧ Ϯ
dϭ
dϮ
dϯ
ϭ
^ϱ

ςΧ ϯ
^ϱ
^ϭϭ
dϭ
ϭ
Ϯ

ςΧ ϰ
^ϰ
^ϱΎ
dϭΎ
dϮΎ
ϭΎ
ϯΎ
ϳΎ

ΎůůƚŝĞĚ
dĂďůĞϮ͘ χŽƚĂů ρŽƚĞƐ͕ ůů ςŽƐƐŝďůĞ ςƌŽũĞĐƚƐ
sŽƚĞƐ ʹ
sŽƚĞƐ ʹ
dŽƚĂů ρŽƚĞƐ
Χ ůĂƐƐ
ςΧ ůĂƐƐ
ϰ
Ϯ
ϲ
ϯ
ϯ
ϭϭ
ϭϭ
ϮϮ
ϭϬ
ϭϬ
ϮϬ
ϱ
ϭϮ
ϭϳ
Ϯ
ϱ
ϳ
ϯ
ϲ
ϵ
ϭ
Ϯ
ϯ
ϭ
ϭ
ϰ
ϲ
ϭϬ
ϳ
ϱ
ϭϮ
ϲ
ϰ
ϭϬ
ϭϬ
ϯ
ϭϯ
ϯ
Ϯ
ϱ

]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
^ϭ ŽůŝƐĞƵŵ ƌŝǀĞ ǆƚĞŶƐŝŽŶ
^Ϯ σĂƚĞƌŵĂŶͬĂƐƚǁĂǇ %ƌŽŶƚĂŐĞ ΨŽĂĚ
^ϯ σĞŶĚŽǀĞƌ ςŝĞƌƐŽŶ %ƌŽŶƚĂŐĞ ΨŽĂĚ
^ϰ ςŝĞƌƐŽŶ ƌŝǀĞ ǆƚĞŶƐŝŽŶ
^ϱ .ĚůĞǁŝůĚ %ĂƌŵŝŶŐĚĂůĞ %ƌŽŶƚĂŐĞ ΨŽĂĚ
^ϲ σĂůůĂĐĞ ΨŽĂĚ ǆƚĞŶƐŝŽŶ
^ϳ ǁŝŐŚƚ ]ƚƌĞĞƚ ǆƚĞŶƐŝŽŶ
^ϴ ςŝŶĞǇ &ƌŽǀĞ ΨŽĂĚ ǆƚĞŶƐŝŽŶ
^ϵ σŚŝƚĨŝĞůĚ ƌŝǀĞ ǆƚĞŶƐŝŽŶ
^ϭϬ ∆ŽƌƚŚĞĂƐƚ ςĂƌŬǁĂǇ
^ϭϭ ΧĐůƉŝŶĞ ςĂƌŬ ƌŝǀĞ ǆƚĞŶƐŝŽŶ
^ϭϮ ΨŽĐŬǇ %ĂůůƐ ΨŽĂĚ ǆƚĞŶƐŝŽŶ
^ϭϯ σŚĞĞůĞƌ ƌŝǀĞͬƵƌƚŽŶǁŽŽĚ ŝƌĐůĞ ŽŶŶĞĐƚŽƌ
^ϭϰ ςůĞĂƐĂŶƚ ƌŝǀĞͬ&Žǆ ΨƵŶ ƌŝǀĞ ŽŶŶĞĐƚŽƌ

ςΧ ϱ
^ϯ
dϭ
dϮ
ϭ
ϳ

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
ĂƐƚ ΧĞĐŬůĞŶďƵƌŐ +ŝŐŚ ]ĐŚŽŽů σŽƌŬƐŚŽƉƐ ]ƵŵŵĂƌǇ
WĂŐĞϱ

sŽƚĞƐ ʹ
Χ ůĂƐƐ
ϲ
ϭ

sŽƚĞƐ ʹ
ςΧ ůĂƐƐ
Ϯ
Ϯ

dŽƚĂů ρŽƚĞƐ
ϴ
ϯ

^ϭϱ &ƌĞĞŶ &ĂďůĞ ŽƵƌƚ ǆƚĞŶƐŝŽŶ
^ϭϲ ŝŽŶ ǀĞŶƵĞ ʹ ΨĞŵŽǀĞ ůŽƐƵƌĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ .ŵƉƌŽǀĞŵĞŶƚƐ
dϭ =ĞĨƚ χƵƌŶ =ĂŶĞƐͬ/ĚůĞǁŝůĚ ΨŽĂĚ
dϮ ŽŶĨĞƌĞŶĐĞ ƌŝǀĞͬDŽŶƌŽĞ ΨŽĂĚ
dϯ ΧŽŶƌŽĞ ΨŽĂĚ ΨŝŐŚƚ χƵƌŶ =ĂŶĞΛ ŶŐůĞǁŽŽĚ ǀĞŶƵĞ
dϰ %ƵŐĂƚĞ ǀĞŶƵĞ ůŽƐƵƌĞΛ .ŶĚĞƉĞŶĚĞŶĐĞ ůǀĚ
dϱ χƌĂĨĨŝĐ ĂůŵŝŶŐŽŶ ςŝŶĞĐƌĞƐƚ ǀĞŶƵĞ
WĞĚĞƐƚƌŝĂŶͬŝŬĞǁĂǇ .ŵƉƌŽǀĞŵĞŶƚƐ
ϭ ΧŽŶƌŽĞ ΨŽĂĚ ŝŬĞ =ĂŶĞƐ
Ϯ ςĞĚĞƐƚƌŝĂŶ ƌŝĚŐĞΛ ƌĞƐĚĞŶ ƌŝǀĞ
ϯ ]ŚĂƌŽŶ ŵŝƚǇ ΨŽĂĚ ŝŬĞ =ĂŶĞƐ
ϰ ΨĂŵĂ ΨŽĂĚ ŝŬĞ =ĂŶĞƐ
ϱ σĂůůĂĐĞ =ĂŶĞ ]ŝĚĞǁĂůŬ
ϲ ŽŵŵŽŶǁĞĂůƚŚ ǀĞŶƵĞ ŝŬĞ =ĂŶĞƐ
ϳ ]ĂƌĚŝƐ ΨŽĂĚĂŶĚ ]ĂƌĚŝƐ ΨŽĂĚ ∆ŽƌƚŚ ŝŬĞ =ĂŶĞƐ
ϴ ĞĞĐŚĚĂůĞ ƌŝǀĞ ]ŝĚĞǁĂůŬ ςĂƚŚ

ϭϬ
ϭϬ
ϵ
ϭ
ϭ

ϭϱ
ϭϵ
ϭϲ
ϭϬ

Ϯϱ
Ϯϵ
Ϯϱ
ϭ
ϭϭ

ϭϬ
ϭ
ϰ
ϰ
ϴ

ϭϵ
ϱ
ϭϮ
ϱ
ϲ
ϯ
ϭϬ
ϱ

Ϯϵ
ϲ
ϭϲ
ϵ
ϭϰ
ϯ
Ϯϴ
ϭϬ

ϭϴ
ϱ

]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
ĂƐƚ ΧĞĐŬůĞŶďƵƌŐ +ŝŐŚ ]ĐŚŽŽů σŽƌŬƐŚŽƉƐ ]ƵŵŵĂƌǇ
WĂŐĞϲ

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
ĂƐƚ ΧĞĐŬůĞŶďƵƌŐ +ŝŐŚ ]ĐŚŽŽů σŽƌŬƐŚŽƉƐ ]ƵŵŵĂƌǇ
WĂŐĞϳ
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^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ;] = ] ͿĂŶĚ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝŬĞǁĂǇ;.] Ϳ ςƌŽŐƌĂŵƐ
:ƵŶĞϮϯ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ςƵďůŝĐ ΧĞĞƚŝŶŐ ]ƵŵŵĂƌǇ
KŶ 9ƵŶĞϮϯ͕ϮϬϭϱƚŚĞ ŝƚǇŽĨ ŚĂƌůŽƚƚĞĂŶĚƚŚĞŝƌĐŽŶƐƵůƚĂŶƚƐĐŽŶĚƵĐƚĞĚĂŶŽƉĞŶŚŽƵƐĞŵĞĞƚŝŶŐĨŽƌƚŚĞ
^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ;] = ] ͿĂŶĚ .ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝŬĞǁĂǇ
;.] Ϳ ςƌŽŐƌĂŵƐ͘
dŚĞƉƵƌƉŽƐĞƐŽĨŽƉĞŶŚŽƵƐĞǁĞƌĞ͗ϭ͘ͿƚŽĂĐƋƵĂŝŶƚƚŚĞƉƵďůŝĐŽŶƚŚĞ ] = ] ĂŶĚ .] ƉƌŽŐƌĂŵƐ͕Ϯ͘ͿƚŽ
ƉƌĞƐĞŶƚƚŚĞƉƌĞůŝŵŝŶĂƌǇůŝƐƚŽĨƉƌŽũĞĐƚƐĂŶĚĐŽůůĞĐƚĐŽŵŵƵŶŝƚǇĨĞĞĚďĂĐŬŽŶǁŚĂƚĂƌĞƚŚĞƚŽƉƉƌŽũĞĐƚƐ
ƚŚĂƚŵĞĞƚƚŚĞŐŽĂůƐŽĨƚŚĞƉƌŽŐƌĂŵƐ͕ĂŶĚϯ͘ͿĚĞƚĞƌŵŝŶĞĂĚĚŝƚŝŽŶĂůƉƌŽũĞĐƚƐĨŽƌĐŽŶƐŝĚĞƌĂƚŝŽŶŝŶƚŚĞ
ƉƌŽŐƌĂŵƐ͘
ϭ͘ DĞĞƚŝŶŐ =ŽŐŝƐƚŝĐƐ
ϭ͘ϭ͘ WƌŽũĞĐƚ χĞĂŵ
dŚĞĐŝƚǇĂŶĚƚŚĞŝƌĐŽŶƐƵůƚĂŶƚƐͲͲ ŵĞƌŝĐĂŶ ŶŐŝŶĞĞƌŝŶŐ͕ =ĞĞ .ŶƐƚŝƚƵƚĞ͕
ϑΧ͕ ;ŝŵůĞǇͲ,ŽƌŶĂŶĚ
ƐƐŽĐŝĂƚĞƐ͕ĂŶĚ ŵǇ ]ƚĞŝŶŵĞƚǌ ʹƉůĂŶŶĞĚƚŚĞŽƉĞŶŚŽƵƐĞŵĞĞƚŝŶŐ͘ ]ƚĂĨĨĂŶĚĐŽŶƐƵůƚĂŶƚƐŚĂĚŶĂŵĞƚĂŐƐ
ĂŶĚƐƚĂĨĨĞĚƐƉĞĐŝĨŝĐƐƚĂƚŝŽŶƐ͕ĂĐƚĞĚĂƐŵĞĞƚŝŶŐĂŵďĂƐƐĂĚŽƌƐ͕ŽƌǁĞƌĞĨůŽĂƚĞƌƐƚŽŚĞůƉĂŶƐǁĞƌƋƵĞƐƚŝŽŶƐ
ĂƐŶĞĞĚĞĚ͘ χŚĞƉƌŽũĞĐƚƚĞĂŵŝŶĐůƵĚĞĚƚŚĞĨŽůůŽǁŝŶŐƉĞŽƉůĞ͘
ŝƚǇŽĨ ŚĂƌůŽƚƚĞ
^ŽŶũŝ ΧŽƐůĞǇ
ĞƌƌĞů ςŽŽůĞ
&Ğůŝǆ ϑďƌĞŐŽŶ
dŝŵ &ƌĞĞŶĞ
ůǇƐŝĂ ϑƐďŽƌŶĞ
ĞƚƚĞ %ƌĞĚĞƌŝĐŬ
ĞŶŝƐĞ ŽůĞŵĂŶ

ŽŶƐƵůƚĂŶƚƐ
ŚƌŝƐ 9ŽŚŶƐŽŶ
>Žƌŝ ΧŽůŝƚŽƌ
DĂƌŝĂŶŶĞ ΧŽƐĞůĞǇ
'ƌĞŐ ǀĂŶƐ
ĞŶ ςŝĐŬĞƌŝŶŐ
DĞƌĞĚŝƚŚ ]ĐŚĂƵď
ŶŶĂ ĂůĞ
ŚƌǇƐƚĂů 9ŽǇ
dƌĂǀŝƐ ςŽůůĂĐŬ
ǇůĂŶ dƵƌŶĞƌ

/ŶĂĚĚŝƚŝŽŶƚŚĞĨŽůůŽǁŝŶŐǁĞƌĞƉƌĞƐĞŶƚƚŽĂŶƐǁĞƌƋƵĞƐƚŝŽŶƐĂďŽƵƚŽƚŚĞƌĐŝƚǇŽƌƐƚĂƚĞƚƌĂŶƐƉŽƌƚĂƚŝŽŶ
ƉƌŽũĞĐƚƐŝŶƚŚĞƐƚƵĚǇĂƌĞĂ͘
ω
ω
ω
ω

:ĂƐŽŶ =ĂǁƌĞŶĐĞ͕ ŚĂƌůŽƚƚĞ ƌĞĂ χƌĂŶƐŝƚ ]ǇƐƚĞŵ;^ŽƵƚŚĞĂƐƚ ŽƌƌŝĚŽƌͿ
^ĐŽƚƚ ŽƌƌĞůů͕ ŚĂƌůŽƚƚĞ ĞƉĂƌƚŵĞŶƚŽĨ χƌĂŶƐƉŽƌƚĂƚŝŽŶ;ŚĂƌůŽƚƚĞ σĂůŬƐͿ
^Ăŵ ĂƌďĞƌ͕ ŚĂƌůŽƚƚĞ ŶŐŝŶĞĞƌŝŶŐΘ ςƌŽŐƌĂŵ ΧĂŶĂŐĞŵĞŶƚ;DŽŶƌŽĞ ΨŽĂĚ ]ƚƌĞĞƚƐĐĂƉĞͿ
^ƚƵĂƌƚ ĂƐŚĂŵ͕ ∆ ĞƉĂƌƚŵĞŶƚŽĨ χƌĂŶƐƉŽƌƚĂƚŝŽŶ;γ]Ͳϳϰ .ŵƉƌŽǀĞŵĞŶƚƐͿ

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ĚǀĂŶĐĞ ςůĂŶŶŝŶŐ
:ƵŶĞϮϯ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ]ƵŵŵĂƌǇ
WĂŐĞϮ

ϭ͘Ϯ͘ DĞĞƚŝŶŐ ŶŶŽƵŶĐĞŵĞŶƚƐ
dŚĞĐŝƚǇŵĂŝůĞĚŽǀĞƌϭϬ͕ϬϬϬƉŽƐƚĐĂƌĚƐƚŽĂĚĚƌĞƐƐĞƐŝŶƚŚĞƉƌŽũĞĐƚƐƚƵĚǇĂƌĞĂĂĚǀĞƌƚŝƐŝŶŐƚŚĞŽƉĞŶŚŽƵƐĞ͘
dŚĞŽƉĞŶŚŽƵƐĞǁĂƐĂůƐŽĂĚǀĞƌƚŝƐĞĚŽŶƚŚĞƌĞƐƉĞĐƚŝǀĞƉƌŽŐƌĂŵǁĞďƉĂŐĞƐ͘ χŚĞĐŽŶƐƵůƚĂŶƚƐĂůƐŽƐĞŶƚ
ĞŵĂŝůƐƚŽĂƉƉƌŽǆŝŵĂƚĞůǇϯϬŶĞŝŐŚďŽƌŚŽŽĚůĞĂĚĞƌƐĂĚǀĞƌƚŝƐŝŶŐƚŚĞŵĞĞƚŝŶŐ͕ĂůůŽǁŝŶŐƚŚŽƐĞŝŶĚŝǀŝĚƵĂůƐƚŽ
ƐĞŶĚĂĚĚŝƚŝŽŶĂůĞŵĂŝůƐĂŶĚŵĂŬĞƉŽƐƚŽŶƐŽĐŝĂůŵĞĚŝĂƚŽƚŚĞŝƌŶĞŝŐŚďŽƌŚŽŽĚƐ͘ %ŝŶĂůůǇ͕ƚŚĞĐŝƚǇĐƌĞĂƚĞĚ
ĂŶĚƉŽƐƚĞĚĂƉƉƌŽǆŝŵĂƚĞůǇϰϬƌŽĂĚƐŝŐŶƐŝŶƚŚĞĐŽƌƌŝĚŽƌϰϴŚŽƵƌƐďĞĨŽƌĞƚŚĞŽƉĞŶŚŽƵƐĞ͘
ϭ͘ϯ͘ DĞĞƚŝŶŐ %ŽƌŵĂƚ
dŚĞŵĞĞƚŝŶŐǁĂƐĂŶŽƉĞŶŚŽƵƐĞĨŽƌŵĂƚǁŚĞƌĞƐƚĂŬĞŚŽůĚĞƌƐĐŽƵůĚĚƌŽƉŝŶĂŶǇƚŝŵĞďĞƚǁĞĞŶϱ͗ϬϬ ςΧ
ĂŶĚϳ͗ϯϬ ςΧ͘ χŚĞŵĞĞƚŝŶŐǁĂƐŚĞůĚĂƚ ϑǀĞŶƐ ƵĚŝƚŽƌŝƵŵ;ϮϳϬϬ ĂƐƚ .ŶĚĞƉĞŶĚĞŶĐĞ ŽƵůĞǀĂƌĚͿ͘
Ϯ͘ KƉĞŶ +ŽƵƐĞ ςƌŽĐĞĞĚŝŶŐƐ
dŚĞ σĞůĐŽŵĞƐƚĂƚŝŽŶǁĂƐůŽĐĂƚĞĚŝŶƚŚĞůŽďďǇŽĨ ϑǀĞŶƐ ƵĚŝƚŽƌŝƵŵ͕ǁŚĞƌĞĂƚƚĞŶĚĞĞƐǁĞƌĞĂƐŬĞĚƚŽ
ƐŝŐŶŝŶ͕ƚĂŬĞŚĂŶĚŽƵƚƐŽŶƚŚĞƉƌŽũĞĐƚ͕ĂŶĚǁĂŝƚĨŽƌĂŶ ŵďĂƐƐĂĚŽƌƚŽƚĂŬĞƚŚĞŵƵƉƐƚĂŝƌƐ͘ ĨƚĞƌƐŝŐŶŝŶŐŝŶ͕
ĂƚƚĞŶĚĞĞƐǁĞƌĞĞƐĐŽƌƚĞĚďǇĂŶ ŵďĂƐƐĂĚŽƌƚŽƚŚĞŵĂŝŶŽƉĞŶŚŽƵƐĞĨůŽŽƌĂŶĚĞƐĐŽƌƚĞĚ ƚŽĞĂĐŚŽĨƚŚĞ
ŽƉĞŶŚŽƵƐĞƐƚĂƚŝŽŶƐ͘ ]ŽŵĞƐƚĂƚŝŽŶƐǁĞƌĞĨŽƌŝŶĨŽƌŵĂƚŝŽŶŽŶůǇ͕ǁŚŝůĞŽƚŚĞƌƐǁĞƌĞĨŽƌŝŶƚĞƌĂĐƚŝŽŶǁŝƚŚ
ƐƚĂĨĨĂŶĚƚŽƉƌŽǀŝĚĞŝŶƉƵƚ͘
ϭϭϮŝŶĚŝǀŝĚƵĂůƐƐŝŐŶĞĚŝŶƚŽƚŚĞŵĞĞƚŝŶŐ͘ +ŽǁĞǀĞƌ͕ƐƚĂĨĨŶŽƚĞĚƚŚĂƚƐĞǀĞƌĂůƉĞŽƉůĞĂƚƚĞŶĚĞĚĂƐĂĐŽƵƉůĞ
ŽƌĂƐĂĨĂŵŝůǇ͕ĂŶĚŶŽƚĞǀĞƌǇƉĞƌƐŽŶƐŝŐŶĞĚŝŶ͘ ]ƚĂĨĨĞƐƚŝŵĂƚĞƚŚĂƚĂƉƉƌŽǆŝŵĂƚĞůǇϭϯϬƚŽϭϱϬƉĞŽƉůĞ
ĂƚƚĞŶĚĞĚƚŚĞŽƉĞŶŚŽƵƐĞ͘
Ϯ͘ϭ͘ ZŽŽŵ =ĂǇŽƵƚĂŶĚ ]ƚĂƚŝŽŶƐ
dŚĞƵƉƐƚĂŝƌƐĂƌĞĂĂƚ ϑǀĞŶƐ ƵĚŝƚŽƌŝƵŵŚĂĚƐŝǆƐƚĂƚŝŽŶƐƌĞůĂƚĞĚƚŽƚŚĞƚǁŽƉƌŽŐƌĂŵƐ͕ĂůŽŶŐǁŝƚŚĨŽƵƌ
ĂĚĚŝƚŝŽŶĂůƐƚĂƚŝŽŶƐǁŝƚŚŝŶĨŽƌŵĂƚŝŽŶŽŶŽƚŚĞƌƉƌŽũĞĐƚƐ͘ χŚĞƚĂďůĞďĞůŽǁƉƌŽǀŝĚĞƐĂĚĚŝƚŝŽŶĂůŝŶĨŽƌŵĂƚŝŽŶ
ĨŽƌĞĂĐŚƐƚĂƚŝŽŶ͘

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ĚǀĂŶĐĞ ςůĂŶŶŝŶŐ
:ƵŶĞϮϯ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ]ƵŵŵĂƌǇ
WĂŐĞϰ

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ĚǀĂŶĐĞ ςůĂŶŶŝŶŐ
:ƵŶĞϮϯ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ]ƵŵŵĂƌǇ
WĂŐĞϯ

dĂďůĞϭ͘ ϑƉĞŶ +ŽƵƐĞ ]ƚĂƚŝŽŶƐ

ω
ω

^ƚĂƚŝŽŶ

/ŶĨŽƌŵĂƚŝŽŶ ςƌŽǀŝĚĞĚĂŶĚͬŽƌ %ĞĞĚďĂĐŬ ŽůůĞĐƚĞĚ

ϭ͘

tĞůĐŽŵĞ

^ŝŐŶͲŝŶ͕ƉƌŽŐƌĂŵŝŶĨŽƌŵĂƚŝŽŶ͕ŵĂƉŽĨƉŽƚĞŶƚŝĂůƉƌŽũĞĐƚƐ͕Ğǆŝƚ
ƐƵƌǀĞǇ

Ϯ͘

WƌŽŐƌĂŵďĂĐŬŐƌŽƵŶĚ

ŽĂƌĚĚĞƐĐƌŝďŝŶŐƚŚĞƚǁŽƉƌŽŐƌĂŵƐ͕ŵĂƉŽĨƚŚĞƉƌŽŐƌĂŵƐƚƵĚǇ
ĂƌĞĂ

ϯ͘

tŚĂƚ σĞ +ĂǀĞ +ĞĂƌĚ ]Ž %Ăƌ

ƵůůĞƚƐŽŶŚŝŐŚůĞǀĞůƚŚĞŵĞƐŚĞĂƌĚĚƵƌŝŶŐƚŚĞƐƚĂŬĞŚŽůĚĞƌ
ŽƵƚƌĞĂĐŚƉƌŽĐĞƐƐ

ϰ͘

tŚĞƌĞ Ž ψŽƵ &Ž͍ σŚĞƌĞ Ž ψŽƵ
tĂŶƚƚŽ &Ž͍

/ŶƚĞƌĂĐƚŝǀĞŵĂƉƉŝŶŐĞǆĞƌĐŝƐĞǁŚĞƌĞƌĞƐŝĚĞŶƚƐŶŽƚĞǁŚĞƌĞƚŚĞǇ
ĐƵƌƌĞŶƚůǇǁĂůŬŽƌďŝĐǇĐůĞŽƌǁŚĞƌĞƚŚĞǇǁŝƐŚƚŽǁĂůŬŽƌĐǇĐůĞ

ϱ͘

ĂƐƚ ΧĞĐŬůĞŶďƵƌŐ +ŝŐŚ ]ĐŚŽŽů
^ƚƵĚĞŶƚƐ .ŶƉƵƚ

ŽĂƌĚǁŝƚŚŝŶĨŽƌŵĂƚŝŽŶŽŶŝĚĞĂƐŚĞĂƌĚĨƌŽŵƐĞƐƐŝŽŶƐǁŝƚŚ ĂƐƚ
DĞĐŬůĞŶďƵƌŐ +ŝŐŚ ]ĐŚŽŽůƐƚƵĚĞŶƚƐ

ϲ͘

WƌŽũĞĐƚ ςƌŝŽƌŝƚŝǌĂƚŝŽŶ

ƚƚĞŶĚĞĞƐƐĞůĞĐƚƚŚĞƉƌŽũĞĐƚƐƚŚĞǇƚŚŝŶŬĂƌĞŵŽƐƚŝŵƉŽƌƚĂŶƚ

ϳ͘

tŚĂƚ ůƐĞ Ž σĞ ∆ĞĞĚƚŽ ;ŶŽǁ͍

DĂƉǁŚĞƌĞƌĞƐŝĚĞŶƚƐĐĂŶĂĚĚŶŽƚĞƐŽŶĂĚĚŝƚŝŽŶĂůŝŶƉƵƚ͕ĂůƐŽ
ĐŽŵƉůĞƚĞĞǆŝƚƐƵƌǀĞǇĂŶĚƉůĂĐĞŝŶƐƵƌǀĞǇďŽǆ

ϴ͘

DŽŶƌŽĞ ΨŽĂĚ ]ƚƌĞĞƚƐĐĂƉĞ

ϵ͘

ŚĂƌůŽƚƚĞ σĂůŬƐ
/ŶĨŽƌŵĂƚŝŽŶŽŶŽƚŚĞƌ ŝƚǇͬ^ƚĂƚĞƉƌŽũĞĐƚƐǁŝƚŚŝŶƐƚƵĚǇĂƌĞĂ

ϭϬ͘ ∆
ϭϭ͘

ϑχ γͲϮϬϵ .ŵƉƌŽǀĞŵĞŶƚƐ
χ] ]ŽƵƚŚĞĂƐƚ ŽƌƌŝĚŽƌ χƌĂŶƐŝƚ ]ƚƵĚǇ

Ϯ͘Ϯ͘ ŝĐǇĐůĞĂŶĚ ςĞĚĞƐƚƌŝĂŶ ]ƚĂƚŝŽŶ %ĞĞĚďĂĐŬ
ƚƚŚŝƐƐƚĂƚŝŽŶ͕ƚŚĞƐŝĚĞǁĂůŬĂŶĚďŝĐǇĐůĞĂĚǀĂŶĐĞƉůĂŶŶŝŶŐƉƌŽŐƌĂŵƐƚĂĨĨŝŶƚĞƌĂĐƚĞĚǁŝƚŚƚŚĞŽƉĞŶŚŽƵƐĞ
ĂƚƚĞŶĚĞĞƐƚŽŐĞƚĨĞĞĚďĂĐŬŽŶǁŚĞƌĞƚŚĞǇǁĂůŬĂŶĚĐǇĐůĞƚŽĚĂǇ͕ĂĚǁŚĞƌĞƚŚĞǇǁŽƵůĚůŝŬĞƚŽŐŽŝŶƚŚĞ
ĨƵƚƵƌĞ͘ χŚŝƐŝŶĨŽƌŵĂƚŝŽŶǁŝůůŚĞůƉǁŝƚŚĚĞǀĞůŽƉŝŶŐĂŶĚƉƌŝŽƌŝƚŝǌŝŶŐƚŚĞƐŝĚĞǁĂůŬĂŶĚďŝĐǇĐůĞĨĂĐŝůŝƚǇ
ƉƌŽũĞĐƚƐ͘
ƚƚĞŶĚĞĞƐĐŽƵůĚŶŽƚĞƚŚĞŝƌŽƌŝŐŝŶƐĂŶĚĚĞƐƚŝŶĂƚŝŽŶƐďǇďŽƚŚĂŶŝŶƚĞƌĂĐƚŝǀĞŵĂƉǀŝĂĂƚŽƵĐŚƐĐƌĞĞŶ͕
ĂŶĚͬŽƌŽŶĂƐƚĂƚŝĐŵĂƉ͘ χŚĞĨŽůůŽǁŝŶŐŶŽƚĞƐǁĞƌĞĚĞǀĞůŽƉĞĚĨƌŽŵƚŚĞĐŽŵŵƵŶŝƚǇŝŶƉƵƚĂƚƚŚŝƐƐƚĂƚŝŽŶ͘
ω

ĞƐŝƌĞĨŽƌĞĂƐƚͬǁĞƐƚŐƌĞĞŶǁĂǇƌƵŶŶŝŶŐŝŶďĞƚǁĞĞŶ ΧŽŶƌŽĞ ΨĚ͘ĂŶĚ .ŶĚĞƉĞŶĚĞŶĐĞ ůǀĚ͘

ω
ω
ω
ω

ŝŬĞĂŶĚ ςĞĚĞƐƚƌŝĂŶĐƌŽƐƐŝŶŐƐĨŽƌ .ŶĚĞƉĞŶĚĞŶĐĞ ůǀĚ͘ǁĂƐŚĞĂƌĚŵƵůƚŝƉůĞƚŝŵĞƐ
ŽŶĨůŝĐƚŝŶŐŽƉŝŶŝŽŶƐĂƐƚŽǁŚĞƚŚĞƌŽƌŶŽƚ ΧŽŶƌŽĞ ΨŽĂĚƐŚŽƵůĚŚĂǀĞďŝŬĞůŝŶĞƐ͕ƉƌĞĨĞƌƌĞĚďǇ
ƐŽŵĞ͕ŽƚŚĞƌƐǁŽƵůĚƉƌĞĨĞƌďŝŬĞůĂŶĞƐŽŶƐŝĚĞƐƚƌĞĞƚƐ
ĐƚŝǀŝƚǇĂƚŵĞĞƚŝŶŐĨŽĐƵƐĞĚŽŶĂƌĞĂŶĞĂƌĞƐƚ ϑǀĞŶ͛Ɛ ƵĚŝƚŽƌŝƵŵ
WĞĚĞƐƚƌŝĂŶĂĐĐĞƐƐƚŽ ŚĂŶƚŝůůǇ ΧŽŶƚĞƐƐŽƌŝƐĐŚŽŽůǁĂƐĂƉƌŝŽƌŝƚǇĨŽƌŵĂŶǇ
DĂŶǇƉĞŽƉůĞǁĂŶƚĞĚďŝŬĞĂĐĐĞƐƐĂůŽŶŐ ΧŽŶƌŽĞ ΨŽĂĚŽƌũƵƐƚŽĨĨŽĨ ΧŽŶƌŽĞ ΨŽĂĚĂůůƚŚĞǁĂǇŝŶƚŽ
ƵƉƚŽǁŶ
ĞƐŝƌĞĨŽƌďŝŬĞĂŶĚ ςĞĚĞƐƚƌŝĂŶĂĐĐĞƐƐŽǀĞƌƚŽ ĞŶƚƌĂůͬWůĂǌĂ ΧŝĚǁŽŽĚĂƌĞĂ

DŽƌĞƐƉĞĐŝĨŝĐ͕ŶĞŝŐŚďŽƌŚŽŽĚƐƚƌĞĞƚƌĞƋƵĞƐƚƐĂƌĞƐŚŽǁŶŽŶƚŚĞŵĂƉĂƚƚĂĐŚĞĚƚŽƚŚĞĞŶĚŽĨƚŚŝƐ
ƐƵŵŵĂƌǇ͘
Ϯ͘ϯ͘ WƌŽũĞĐƚ ςƌŝŽƌŝƚŝǌĂƚŝŽŶ ]ƵƌǀĞǇ ]ƚĂƚŝŽŶ
ƚƚŚĞŽƉĞŶŚŽƵƐĞ͕ĂƚƚĞŶĚĞĞƐǁĞƌĞĂƐŬĞĚƚŽƐĞůĞĐƚƵƉƚŽĨŝǀĞƉƌŽũĞĐƚƐƚŚĞǇďĞůŝĞǀĞĚǁĞƌĞďĞƐƚĨŽƌ͗
ω
ω
ω
ω

ŝŵƉƌŽǀŝŶŐĐŽŶŶĞĐƚŝǀŝƚǇ͕
ƉƌŽŵŽƚŝŶŐĞĐŽŶŽŵŝĐĚĞǀĞůŽƉŵĞŶƚ͕
ĞŶŚĂŶĐŝŶŐƐĂĨĞƚǇ͕ĂŶĚ
ŵŽƐƚŝŵƉŽƌƚĂŶƚŽǀĞƌĂůů͘

WĂƌƚŝĐŝƉĂŶƚƐǁĞƌĞĂůůŽǁĞĚƚŽƐŬŝƉƋƵĞƐƚŝŽŶƐ͕ĂŶĚƉĂƌƚŝĐŝƉĂŶƚƐĐŽƵůĚĂůƐŽŶŽƚĞĂĚĚŝƚŝŽŶĂůƉƌŽũĞĐƚƐƚŚĞǇ
ǁŝƐŚĞĚƚŽďĞĐŽŶƐŝĚĞƌĞĚ͘ ƚƚĞŶĚĞĞƐƵƐĞĚĂƚŽƵĐŚƐĐƌĞĞŶƚŽƐĞůĞĐƚƉƌŽũĞĐƚƐ͖ŚŽǁĞǀĞƌ͕ĚƵĞƚŽƚŚĞůĂƌŐĞ
ŶƵŵďĞƌŽĨĂƚƚĞŶĚĞĞƐĂƚƚŚĞŽƉĞŶŚŽƵƐĞ͕ƉĂƉĞƌĐŽƉŝĞƐŽĨƚŚĞƉƌŽũĞĐƚƐƵƌǀĞǇǁĞƌĞĂůƐŽĚŝƐƚƌŝďƵƚĞĚ͘ϯϮ
ŝŶĚŝǀŝĚƵĂůƐĐŽŵƉůĞƚĞĚƚŚĞƐƵƌǀĞǇƵƐŝŶŐƚŚĞƚŽƵĐŚƐĐƌĞĞŶ͕ǁŚŝůĞĂŶĂĚĚŝƚŝŽŶĂůϰϱƉĂƉĞƌƐƵƌǀĞǇƐǁĞƌĞ
ƐƵďŵŝƚƚĞĚ͕ĨŽƌĂƚŽƚĂůŽĨϳϳƐƵƌǀĞǇƐƐƵďŵŝƚƚĞĚ͘;/ƚƐŚŽƵůĚďĞŶŽƚĞĚƚŚĂƚĨŽƵƌƉĂƉĞƌƐƵƌǀĞǇƐŝŶĐůƵĚĞĚ
ƐŚĞĞƚƐǁŝƚŚŵŽƌĞƚŚĂŶĨŝǀĞƉƌŽũĞĐƚƐƐĞůĞĐƚĞĚ͕ĂŶĚǁĞƌĞŶŽƚŝŶĐůƵĚĞĚ͘Ϳ χĂďůĞϮƐŚŽǁƐƚŚĞϭϬƉƌŽũĞĐƚƐƚŚĂƚ
ƌĞĐĞŝǀĞĚƚŚĞŵŽƐƚƐĞůĞĐƚŝŽŶƐǁŝƚŚƚŚĞƉƌŝŽƌŝƚŝǌĂƚŝŽŶƐƵƌǀĞǇĨŽƌĞĂĐŚĐĂƚĞŐŽƌǇůŝƐƚĞĚĂďŽǀĞ͘

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ĚǀĂŶĐĞ ςůĂŶŶŝŶŐ
:ƵŶĞϮϯ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ]ƵŵŵĂƌǇ
WĂŐĞϲ

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ĚǀĂŶĐĞ ςůĂŶŶŝŶŐ
:ƵŶĞϮϯ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ]ƵŵŵĂƌǇ
WĂŐĞϱ

dĂďůĞϮ͘ χŽƉ ςƌŽũĞĐƚƐ ]ĞůĞĐƚĞĚďǇ ϑƉĞŶ +ŽƵƐĞ ςĂƌƚŝĐŝƉĂŶƚƐ;:ƵŶĞϮϯ͕ϮϬϭϱͿ

ƚŚĞǇĚŽŶŽƚůŝŬĞ͘ %ŝŶĚŝŶŐƐĨƌŽŵƚŚĞĞǆŝƚƐƵƌǀĞǇĂƌĞůŝƐƚĞĚďĞůŽǁ͘

ZĂŶŬ

ŽŶŶĞĐƚŝǀŝƚǇ

ĐŽŶŽŵŝĐ
ĞǀĞůŽƉŵĞŶƚ

^ĂĨĞƚǇ

DŽƐƚ .ŵƉŽƌƚĂŶƚ

ϭ

ϭ;DŽŶƌŽĞ ΨĚ ŝŬĞ
&ĂĐͿ

ϭ;DŽŶƌŽĞ ΨĚ ŝŬĞ
&ĂĐͿ

ϭ;DŽŶƌŽĞ ΨĚ ŝŬĞ
&ĂĐͿ

ϭ;DŽŶƌŽĞ ΨĚ ŝŬĞ
&ĂĐͿ

Ϯ

>ϯ;&ƵŐĂƚĞ ǀĞͿ

>ϯ;&ƵŐĂƚĞ ǀĞͿ

>ϯ;&ƵŐĂƚĞ ǀĞͿ

>ϯ;&ƵŐĂƚĞ ǀĞͿ

ϯ

ϭϲ;DĐůƉŝŶĞ
ƌŬͬĚǁĂƌĚƐͿ

>Ϯ;ŽůŝƐĞƵŵ ƌͿ

ϲ;ŽŵŵŽŶǁĞĂůƚŚ
ǀĞ ŝŬĞ %ĂĐͿ

>Ϯ;ŽůŝƐĞƵŵ ƌͿ

ϰ

ϲ;ŽŵŵŽŶǁĞĂůƚŚ
ǀĞ ŝŬĞ %ĂĐͿ

ϲ;ŽŵŵŽŶǁĞĂůƚŚ
ǀĞ ŝŬĞ %ĂĐͿ

ϭϲ;DĐůƉŝŶĞ
ƌŬͬĚǁĂƌĚƐͿ

ϭϲ;DĐůƉŝŶĞ
ƌŬͬĚǁĂƌĚƐͿ

ϱ

^ϭ;ŽůŝƐĞƵŵ ƌ ǆƚͿ

ϭϭ;ĚǁĂƌĚƐ ƌĂŶĐŚͿ

=Ϯ;ŽůŝƐĞƵŵ ƌͿ

ϲ;ŽŵŵŽŶǁĞĂůƚŚ
ǀĞ ŝŬĞ %ĂĐͿ

ϲ

ϭϭ;ĚǁĂƌĚƐ ƌĂŶĐŚͿ

ϭϲ;DĐůƉŝŶĞ
ƌŬͬĚǁĂƌĚƐͿ

ϰ;ZĂŵĂ ΨĚ ŝŬĞ %ĂĐͿ

^ϯ;tĞŶĚŽǀĞƌͬWŝĞƌƐŽŶ
&ƌŽŶƚĂŐĞͿ

ϳ

>Ϯ;ŽůŝƐĞƵŵ ƌͿ

>ϱ;^ŚĂƌŽŶ ŵŝƚǇ
/ŶƚĞƌĐŚĂŶŐĞͿ

ϯ;^ŚĂƌŽŶ ŵŝƚǇ ΨĚ
ŝŬĞ %ĂĐͿ

^ϭ;ŽůŝƐĞƵŵ ƌ ǆƚͿ

ϴ

^ϯ;tĞŶĚŽǀĞƌͬWŝĞƌƐŽŶ
&ƌŽŶƚĂŐĞͿ

^ϯ;tĞŶĚŽǀĞƌͬWŝĞƌƐŽŶ
&ƌŽŶƚĂŐĞͿ

ϭϭ;ĚǁĂƌĚƐ ƌĂŶĐŚͿ

>ϭ;ŚĞƐƚĞƌĨŝĞůĚ ǀĞͿ

ϵ

^ϰ;WŝĞƌƐŽŶ ƌ ǆƚͿ

^ϭ;ŽůŝƐĞƵŵ ƌ ǆƚͿ

^ϰ;WŝĞƌƐŽŶ ƌ ǆƚͿ

ϰ;ZĂŵĂ ΨĚ ŝŬĞ %ĂĐͿ

ϭϬ

ϰ;ZĂŵĂ ΨĚ ŝŬĞ %ĂĐͿ

ϭϬ;KĂŬŚƵƌƐƚ ŝŬĞ
>ĂŶĞƐͿ

^ϭ;ŽůŝƐĞƵŵ ƌ ǆƚͿ

Ϯ;WĞĚ
ƌŝĚŐĞͬƌĞƐĚĞŶ ƌͿ

WƌŽũĞĐƚƐǁŝƚŚĨĞǁĞƌƚŚĂŶϭϬƐĞůĞĐƚŝŽŶƐŝŶŝƚĂůŝĐƐ͘ ςƌŽũĞĐƚƐŝŶ ƌĞĚ ĂƌĞƚŽƉƚĞŶƉƌŽũĞĐƚƐŝŶĂůůĨŽƵƌĐĂƚĞŐŽƌŝĞƐ͘ .ŶĐůƵĚĞƐ
ŽŶůǇƉƌŽũĞĐƚƐƐĞůĞĐƚĞĚĚƵƌŝŶŐƚŚĞŽƉĞŶŚŽƵƐĞĂŶĚĚŽĞƐŶŽƚŝŶĐůƵĚĞƌĞƐƵůƚƐĨƌŽŵŽŶůŝŶĞƐƵƌǀĞǇ͘

ĞĐĂƵƐĞƐĞǀĞƌĂůŝŶĚŝǀŝĚƵĂůƐƌĞƋƵĞƐƚĞĚƚŚĂƚƚŚĞƉƌŽũĞĐƚƐƵƌǀĞǇďĞƉůĂĐĞĚŽŶůŝŶĞ͕ƚŚĞ ŝƚǇƉůĂĐĞĚĂůŝŶŬƚŽĂ
ŵŽĚŝĨŝĞĚǀĞƌƐŝŽŶŽĨƚŚĞƉƌŽũĞĐƚƐƵƌǀĞǇŽŶƚŚĞ ] = ] ǁĞďƐŝƚĞ͘ χŚĞĨƵůůƌĞƐƵůƚƐŽĨďŽƚŚƚŚĞŽŶůŝŶĞĂŶĚ
:ƵŶĞϮϯŽƉĞŶŚŽƵƐĞƉƌŽũĞĐƚƐƵƌǀĞǇƐĂƌĞĚŝƐĐƵƐƐĞĚŝŶ ]ĞĐƚŝŽŶϯďĞůŽǁ͘
Ϯ͘ϰ͘ DĂƉĂŶĚ ςŽƐƚͲ/ƚ ∆ŽƚĞƐ %ĞĞĚďĂĐŬ
dŚĞůĂƐƚƐƚĂƚŝŽŶ ;͞tŚĂƚ ůƐĞ Ž σĞ ∆ĞĞĚƚŽ ;ŶŽǁ͍͟ͿŝŶĐůƵĚĞĚĂŵĂƉŽĨƚŚĞƉƌŽũĞĐƚĐŽƌƌŝĚŽƌĂůŽŶŐǁŝƚŚ
ƐĞǀĞƌĂůƐƚŝĐŬǇŶŽƚĞƉĂĚƐǁŚĞƌĞƌĞƐŝĚĞŶƚƐĐŽƵůĚĂĚĚĂŶǇĂĚĚŝƚŝŽŶĂůƐƵŐŐĞƐƚŝŽŶƐ͕ƋƵĞƐƚŝŽŶƐ͕ŽƌĐŽŵŵĞŶƚƐ͘
EĞĂƌůǇĂůůŽĨƚŚĞĐŽŵŵĞŶƚƐǁĞƌĞĂůƐŽŶŽƚĞĚŝŶƉƌŽũĞĐƚƉƌŝŽƌŝƚŝǌĂƚŝŽŶƐƵƌǀĞǇƐ͕ĞǆŝƚƐƵƌǀĞǇƐ͕ĂŶĚĂƚƚŚĞ
ƐŝĚĞǁĂůŬĂŶĚďŝĐǇĐůĞĨĞĞĚďĂĐŬƐƚĂƚŝŽŶ͘ ŽŵŵĞŶƚƐƚƌĂŶƐĐƌŝďĞĚĨƌŽŵƚŚĞŵĂƉĂƌĞĂƚƚĂĐŚĞĚĂƚƚŚĞĞŶĚŽĨ
ƚŚŝƐƐƵŵŵĂƌǇ͘
Ϯ͘ϱ͘ ǆŝƚ ]ƵƌǀĞǇ
KƉĞŶ +ŽƵƐĞƉĂƌƚŝĐŝƉĂŶƚƐǁĞƌĞƌĞƋƵĞƐƚĞĚƚŽĐŽŵƉůĞƚĞĂŶĞǆŝƚƐƵƌǀĞǇƚŽĚĞƚĞƌŵŝŶĞƚŚĞŝƌƐĂƚŝƐĨĂĐƚŝŽŶǁŝƚŚ
ƚŚĞŝŶĨŽƌŵĂƚŝŽŶƉƌĞƐĞŶƚĞĚ͕ǁŚĂƚĂĚĚŝƚŝŽŶĂůƉƌŽũĞĐƚƐƚŚĞǇǁŽƵůĚůŝŬĞƚŽďĞĐŽŶƐŝĚĞƌĞĚ͕ĂŶĚǁŚĂƚƉƌŽũĞĐƚƐ

ω
ω
ω
ω
ω
ω
ω

ϳϴ ǆŝƚ ]ƵƌǀĞǇƐƐƵďŵŝƚƚĞĚ
ϰϬƉĞƌĐĞŶƚůĞĂƌŶĞĚŽĨƚŚĞŵĞĞƚŝŶŐĨƌŽŵƚŚĞŵĂŝůĞƌ
ϯϳƉĞƌĐĞŶƚůĞĂƌŶĞĚŽĨŵĞĞƚŝŶŐƚŚƌŽƵŐŚŶĞŝŐŚďŽƌŚŽŽĚǁĞďƐŝƚĞͬĞŵĂŝů
^ŽŵĞŶŽƚĞĚƌŽĂĚƐŝŐŶƐĂŶĚǁŽƌĚͲŽĨͲŵŽƵƚŚ
EĞĂƌůǇĂůůůŝǀĞŝŶĐŽƌƌŝĚŽƌ
>ĞƐƐƚŚĂŶŚĂůĨǁŽƌŬͬĂƚƚĞŶĚƐĐŚŽŽůŝŶĐŽƌƌŝĚŽƌ
ǀĞƌĂŐĞƐĐŽƌĞĨŽƌƚŚĞŵĞĞƚŝŶŐ͗͞tĞůů͟;ϲ ŽŶĂƐĐĂůĞŽĨϭƚŚƌŽƵŐŚϴͿ

ĚĚŝƚŝŽŶĂůƉƌŽũĞĐƚƐƚŚĂƚǁĞƌĞŶŽƚĞĚŽŶĂƚůĞĂƐƚĨŝǀĞĞǆŝƚƐƵƌǀĞǇƐŝŶĐůƵĚĞ͗
ω
ω
ω
ω
ω
ω
ω

ůŽƐĞ %ƵŐĂƚĞ ǀĞŶƵĞ
ŝĐǇĐůĞĂŶĚƉĞĚĞƐƚƌŝĂŶĐŽŶŶĞĐƚŝŽŶƐƚŽ ŽũĂŶŐůĞƐ ŽůŝƐĞƵŵ
^ŝĚĞǁĂůŬĂŶĚďŝĐǇĐůĞŝŵƉƌŽǀĞŵĞŶƚƐŽŶ ƌŝĂƌ ƌĞĞŬ ΨŽĂĚŽǀĞƌ γ]Ͳϳϰ
>ŝŐŚƚƌĂŝůƚƌĂŶƐŝƚ
ZĞĚĞǀĞůŽƉŵĞŶƚĂƌŽƵŶĚ ϑǀĞŶƐ ƵĚŝƚŽƌŝƵŵĂŶĚ ŽũĂŶŐůĞƐ ŽůŝƐĞƵŵ
dƌĂĨĨŝĐĐĂůŵŝŶŐŽŶ ΨĂŵĂ ΨŽĂĚ
DŽŶƌŽĞ ΨŽĂĚƐŝĚĞǁĂůŬĂŶĚƐƚƌĞĞƚƐĐĂƉĞŝŵƉƌŽǀĞŵĞŶƚƐ

WƌŽũĞĐƚƐƚŚĂƚŵƵůƚŝƉůĞĂƚƚĞŶĚĞĞƐŶŽƚĞĚĂƐƵŶĚĞƐŝƌĂďůĞŽŶƚŚĞŝƌĞǆŝƚƐƵƌǀĞǇ͗
ω
ω
ω

ǁŝŐŚƚ ]ƚƌĞĞƚ ǆƚĞŶƐŝŽŶ;^ϳͿ
WĞĚĞƐƚƌŝĂŶ ƌŝĚŐĞĂƚ ƌĞƐĚĞŶ ƌŝǀĞ;ϮͿ
tŚĞĞůĞƌ ƌŝǀĞͬƵƌƚŽŶǁŽŽĚ ŝƌĐůĞ ŽŶŶĞĐƚŽƌ;^ϭϯͿ

Ϯ͘ϲ͘ KŶůŝŶĞ ]ƵƌǀĞǇ
DƵůƚŝƉůĞŽƉĞŶŚŽƵƐĞĂƚƚĞŶĚĞĞƐĂƐŬĞĚƚŚĂƚƚŚĞƉƌŽũĞĐƚƉƌŝŽƌŝƚŝǌĂƚŝŽŶƐƵƌǀĞǇďĞŝŶĐůƵĚĞĚŽŶůŝŶĞƚŽĂůůŽǁ
ƚŚŽƐĞǁŚŽĐŽƵůĚŶŽƚĂƚƚĞŶĚƚŚĞŽƉĞŶŚŽƵƐĞĂŶŽƉƉŽƌƚƵŶŝƚǇƚŽƉƌŽǀŝĚĞƚŚĞŝƌŝŶƉƵƚ͘ χŚĞƐƵƌǀĞǇǁĂƐ
ŵŽĚŝĨŝĞĚƚŽŝŶĐůƵĚĞĂĐŽƉǇŽĨƚŚĞƉƌŽũĞĐƚŵĂƉǁŝƚŚƉŽƚĞŶƚŝĂůƉƌŽũĞĐƚƐ͕ĂŶĚƚŽŝŶĐůƵĚĞĂĨŝŶĂůƋƵĞƐƚŝŽŶŽŶ
ƉƌŽũĞĐƚƐƚŚĂƚƉĞŽƉůĞĚŝĚŶŽƚůŝŬĞ͕ƐŝŵŝůĂƌƚŽƚŚĞƋƵĞƐƚŝŽŶŽŶƚŚĞĞǆŝƚƐƵƌǀĞǇĨƌŽŵƚŚĞ 9ƵŶĞϮϯŽƉĞŶŚŽƵƐĞ͘
ĞƚǁĞĞŶ 9ƵůǇϳĂŶĚ 9ƵůǇϮϳ͕ϭϭϴŝŶĚŝǀŝĚƵĂůƐĐŽŵƉůĞƚĞĚƚŚĞŽŶůŝŶĞƐƵƌǀĞǇ͘ χŚĞŽŶůŝŶĞƐƵƌǀĞǇƌĞƐƵůƚƐǁĞƌĞ
ƐŝŵŝůĂƌƚŽƚŚĞƌĞƐƵůƚƐĨƌŽŵƚŚĞ 9ƵŶĞϮϯŽƉĞŶŚŽƵƐĞ͕ĞǆĐĞƉƚƚŚĂƚĨĂƌŵŽƌĞŝŶĚŝǀŝĚƵĂůƐŝŶĐůƵĚĞĚ
ŝŶĨŽƌŵĂƚŝŽŶŽŶƉƌŽũĞĐƚƐƚŚĞǇĚŝĚ ŶŽƚǁŝƐŚƚŽƐĞĞ͘ χŚĞĚĂƚĂĨƌŽŵƚŚŝƐƐƵƌǀĞǇǁĞƌĞĐŽŵďŝŶĞĚǁŝƚŚƚŚĞ
ĚĂƚĂĨƌŽŵƚŚĞ 9ƵŶĞϮϯŽƉĞŶŚŽƵƐĞƉƌŽũĞĐƚƉƌŝŽƌŝƚŝǌĂƚŝŽŶĂŶĚĞǆŝƚƐƵƌǀĞǇƐ;ƐĞĞ ]ĞĐƚŝŽŶϯďĞůŽǁͿ͘
ϯ͘ ZĞƐƵůƚƐĨƌŽŵ ůů ]ƵƌǀĞǇƐ
dŚĞĚĂƚĂĨƌŽŵƚŚĞŽƉĞŶŚŽƵƐĞƉƌŽũĞĐƚƉƌŝŽƌŝƚŝǌĂƚŝŽŶƐƵƌǀĞǇ͕ĞǆŝƚƐƵƌǀĞǇ͕ĂŶĚƚŚĞŽŶůŝŶĞƉƌŽũĞĐƚ
ƉƌŝŽƌŝƚŝǌĂƚŝŽŶƐƵƌǀĞǇǁĞƌĞĞǀĂůƵĂƚĞĚ͘ ĞůŽǁĂƌĞƚŚĞĚĂƚĂĨƌŽŵƚŚĞƐƵƌǀĞǇƐŝŶďĂƌŐƌĂƉŚƐ͘

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ĚǀĂŶĐĞ ςůĂŶŶŝŶŐ
:ƵŶĞϮϯ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ]ƵŵŵĂƌǇ
WĂŐĞϳ

/ƚƐŚŽƵůĚďĞŶŽƚĞĚƚŚĂƚƉĂƌƚŝĐŝƉĂŶƚƐǁĞƌĞĂůůŽǁĞĚƚŽƐŬŝƉƋƵĞƐƚŝŽŶƐ͘ ΧŽƌĞŽǀĞƌ͕ĂƚůĞĂƐƚŽŶĞ ϑƉĞŶ +ŽƵƐĞ
ƉĂƌƚŝĐŝƉĂŶƚĐŽŵƉůĞƚĞĚďŽƚŚĂŶĞůĞĐƚƌŽŶŝĐĂŶĚŚĂƌĚĐŽƉǇƐƵƌǀĞǇ͘ ]ŽŵĞŽƉĞŶŚŽƵƐĞĂƚƚĞŶĚĞĞƐŵĂǇŚĂǀĞ
ĐŽŵƉůĞƚĞĚƚŚĞƐƵƌǀĞǇĂƚƚŚĞŵĞĞƚŝŶŐĂŶĚƚŚĞŶĂŐĂŝŶŽŶůŝŶĞ͘ +ŽǁĞǀĞƌ͕ƚŚĞŽŶůŝŶĞƐƵƌǀĞǇǁĂƐƐĞƚƚŽŽŶůǇ
ĂůůŽǁŽŶĞƐƵƌǀĞǇƉĞƌ .ς ĂĚĚƌĞƐƐ͕ƚŚƵƐƌĞĚƵĐŝŶŐƚŚĞƉŽƐƐŝďŝůŝƚǇŽĨ͞ďĂůůŽƚƐƚƵĨĨŝŶŐ͘͟

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ĚǀĂŶĐĞ ςůĂŶŶŝŶŐ
:ƵŶĞϮϯ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ]ƵŵŵĂƌǇ
WĂŐĞϴ

/ŵƉƌŽǀŝŶŐ ŽŶŶĞĐƚŝǀŝƚǇ͗͞>ŽŽŬŝŶŐĂƚƚŚĞƉƌŽũĞĐƚŵĂƉ͕ƉůĞĂƐĞƐĞůĞĐƚƵƉƚŽĨŝǀĞ;ϱͿƉƌŽũĞĐƚƐƚŚĂƚǇŽƵƚŚŝŶŬ
ĂƌĞďĞƐƚĨŽƌŝŵƉƌŽǀŝŶŐĐŽŶŶĞĐƚŝǀŝƚǇ͘ ςůĞĂƐĞƌĞŵĞŵďĞƌƚŚĂƚƚŚĞƌĞĂƌĞƚŚƌĞĞĚŝĨĨĞƌĞŶƚĐĂƚĞŐŽƌŝĞƐŽĨ
ƉƌŽũĞĐƚƐͲͲǇŽƵŵĂǇƐĞůĞĐƚĨƌŽŵĂůůƚŚƌĞĞĐĂƚĞŐŽƌŝĞƐ͕ŽƌũƵƐƚŽŶĞŽƌƚǁŽĐĂƚĞŐŽƌŝĞƐ͘ ] с ∆ĞǁƐƚƌĞĞƚ
ĐŽŶŶĞĐƚŝŽŶƐ
с ŝĐǇĐůĞĂŶĚ ]ŝĚĞǁĂůŬŝŵƉƌŽǀĞŵĞŶƚƐ = с =ĂŶĚĂĐƋƵŝƐŝƚŝŽŶƐ͟

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ĚǀĂŶĐĞ ςůĂŶŶŝŶŐ
:ƵŶĞϮϯ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ]ƵŵŵĂƌǇ
WĂŐĞϵ

WƌŽŵŽƚŝŶŐ ĐŽŶŽŵŝĐ ĞǀĞůŽƉŵĞŶƚ͗ ͞>ŽŽŬŝŶŐĂƚƚŚĞƉƌŽũĞĐƚŵĂƉ͕ƉůĞĂƐĞƐĞůĞĐƚƵƉƚŽĨŝǀĞ;ϱͿƉƌŽũĞĐƚƐƚŚĂƚ
ǇŽƵƚŚŝŶŬĂƌĞďĞƐƚĨŽƌƉƌŽŵŽƚŝŶŐĞĐŽŶŽŵŝĐĚĞǀĞůŽƉŵĞŶƚ͘ ςůĞĂƐĞƌĞŵĞŵďĞƌƚŚĂƚƚŚĞƌĞĂƌĞƚŚƌĞĞ
ĚŝĨĨĞƌĞŶƚĐĂƚĞŐŽƌŝĞƐŽĨƉƌŽũĞĐƚƐͲͲǇŽƵŵĂǇƐĞůĞĐƚĨƌŽŵĂůůƚŚƌĞĞĐĂƚĞŐŽƌŝĞƐ͕ŽƌũƵƐƚŽŶĞŽƌƚǁŽĐĂƚĞŐŽƌŝĞƐ͘
] с ∆ĞǁƐƚƌĞĞƚĐŽŶŶĞĐƚŝŽŶƐ
с ŝĐǇĐůĞĂŶĚ ]ŝĚĞǁĂůŬŝŵƉƌŽǀĞŵĞŶƚƐ = с =ĂŶĚĂĐƋƵŝƐŝƚŝŽŶƐ͟

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ĚǀĂŶĐĞ ςůĂŶŶŝŶŐ
:ƵŶĞϮϯ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ]ƵŵŵĂƌǇ
WĂŐĞϭϬ

ŶŚĂŶĐŝŶŐ ]ĂĨĞƚǇ͗͞>ŽŽŬŝŶŐĂƚƚŚĞƉƌŽũĞĐƚŵĂƉ͕ƉůĞĂƐĞƐĞůĞĐƚƵƉƚŽĨŝǀĞ;ϱͿƉƌŽũĞĐƚƐƚŚĂƚǇŽƵƚŚŝŶŬĂƌĞ
ďĞƐƚĨŽƌĞŶŚĂŶĐŝŶŐƐĂĨĞƚǇ͘ ςůĞĂƐĞƌĞŵĞŵďĞƌƚŚĂƚƚŚĞƌĞĂƌĞƚŚƌĞĞĚŝĨĨĞƌĞŶƚĐĂƚĞŐŽƌŝĞƐŽĨƉƌŽũĞĐƚƐͲͲǇŽƵ
ŵĂǇƐĞůĞĐƚĨƌŽŵĂůůƚŚƌĞĞĐĂƚĞŐŽƌŝĞƐ͕ŽƌũƵƐƚŽŶĞŽƌƚǁŽĐĂƚĞŐŽƌŝĞƐ͘] с ∆ĞǁƐƚƌĞĞƚĐŽŶŶĞĐƚŝŽŶƐ
с
ŝĐǇĐůĞĂŶĚ ]ŝĚĞǁĂůŬŝŵƉƌŽǀĞŵĞŶƚƐ = с =ĂŶĚĂĐƋƵŝƐŝƚŝŽŶƐ͟

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ĚǀĂŶĐĞ ςůĂŶŶŝŶŐ
:ƵŶĞϮϯ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ]ƵŵŵĂƌǇ
WĂŐĞϭϭ

DŽƐƚ .ŵƉŽƌƚĂŶƚĨŽƌƚŚĞ ŽŵŵƵŶŝƚǇ͗ ͟>ŽŽŬŝŶŐĂƚƚŚĞƉƌŽũĞĐƚŵĂƉ͕ƉůĞĂƐĞƐĞůĞĐƚƵƉƚŽĨŝǀĞ;ϱͿƉƌŽũĞĐƚƐ
ƚŚĂƚǇŽƵƚŚŝŶŬĂƌĞŵŽƐƚŝŵƉŽƌƚĂŶƚĨŽƌƚŚĞĐŽŵŵƵŶŝƚǇ͘ ςůĞĂƐĞƌĞŵĞŵďĞƌƚŚĂƚƚŚĞƌĞĂƌĞƚŚƌĞĞĚŝĨĨĞƌĞŶƚ
ĐĂƚĞŐŽƌŝĞƐŽĨƉƌŽũĞĐƚƐͲͲǇŽƵŵĂǇƐĞůĞĐƚĨƌŽŵĂůůƚŚƌĞĞĐĂƚĞŐŽƌŝĞƐ͕ŽƌũƵƐƚŽŶĞŽƌƚǁŽĐĂƚĞŐŽƌŝĞƐ͘ ] с ∆Ğǁ
ƐƚƌĞĞƚĐŽŶŶĞĐƚŝŽŶƐ
с ŝĐǇĐůĞĂŶĚ ]ŝĚĞǁĂůŬŝŵƉƌŽǀĞŵĞŶƚƐ = с =ĂŶĚĂĐƋƵŝƐŝƚŝŽŶƐ͟

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ĚǀĂŶĐĞ ςůĂŶŶŝŶŐ
:ƵŶĞϮϯ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ]ƵŵŵĂƌǇ
WĂŐĞϭϮ

χĂďůĞϯůŝƐƚƐƚŚĞƚŽƉϭϬƉƌŽũĞĐƚƐŝŶĂůůĨŽƵƌĐĂƚĞŐŽƌŝĞƐĨƌŽŵďŽƚŚƚŚĞ ϑƉĞŶ +ŽƵƐĞĂŶĚŽŶůŝŶĞƐƵƌǀĞǇƐ͘
dĂďůĞϯ͘ χŽƉ ςƌŽũĞĐƚƐ ]ĞůĞĐƚĞĚ;ĨƌŽŵ ϑƉĞŶ +ŽƵƐĞĂŶĚ ϑŶůŝŶĞ ]ƵƌǀĞǇƐͿ
ZĂŶŬ

ŽŶŶĞĐƚŝǀŝƚǇ

ĐŽŶŽŵŝĐ
ĞǀĞůŽƉŵĞŶƚ

^ĂĨĞƚǇ

DŽƐƚ .ŵƉŽƌƚĂŶƚ

ϭ

ϭ;DŽŶƌŽĞ ΨŽĂĚ
ŝŬĞ %ĂĐŝůŝƚŝĞƐͿ

ϭ;DŽŶƌŽĞ ΨŽĂĚ
ŝŬĞ %ĂĐŝůŝƚŝĞƐͿ

ϭ;DŽŶƌŽĞ ΨŽĂĚ
ŝŬĞ %ĂĐŝůŝƚŝĞƐͿ

ϭ;DŽŶƌŽĞ ΨŽĂĚ
ŝŬĞ %ĂĐŝůŝƚŝĞƐͿ

Ϯ

ϲ;ŽŵŵŽŶǁĞĂůƚŚ
ǀĞŶƵĞ ŝŬĞ
&ĂĐŝůŝƚŝĞƐͿ

>Ϯ;ŽůŝƐĞƵŵ ƌŝǀĞͿ

ϲ;ŽŵŵŽŶǁĞĂůƚŚ
ǀĞŶƵĞ ŝŬĞ
&ĂĐŝůŝƚŝĞƐͿ

ϭϲ;DĐůƉŝŶĞ
ƌĞĞŬͬĚǁĂƌĚƐ
ƌĂŶĐŚ ŽŶŶĞĐƚŽƌ
'ƌĞĞŶǁĂǇͿ

ϯ

ϭϲ;DĐůƉŝŶĞ
ƌĞĞŬͬĚǁĂƌĚƐ
ƌĂŶĐŚ ŽŶŶĞĐƚŽƌ
'ƌĞĞŶǁĂǇͿ

>ϱ;^ŚĂƌŽŶ ŵŝƚǇ
/ŶƚĞƌĐŚĂŶŐĞͿ

Ϯ;WĞĚĞƐƚƌŝĂŶ ƌŝĚŐĞ
Λ ƌĞƐĚĞŶ ƌŝǀĞͿ

ϲ;ŽŵŵŽŶǁĞĂůƚŚ
ǀĞŶƵĞ ŝŬĞ
&ĂĐŝůŝƚŝĞƐͿ

ϰ

>Ϯ;ŽůŝƐĞƵŵ ƌŝǀĞͿ

^ϭ;ŽůŝƐĞƵŵ ƌŝǀĞ
ǆƚĞŶƐŝŽŶͿ

ϭϲ;DĐůƉŝŶĞ
ƌĞĞŬͬĚǁĂƌĚƐ
ƌĂŶĐŚ ŽŶŶĞĐƚŽƌ
'ƌĞĞŶǁĂǇͿ

>Ϯ;ŽůŝƐĞƵŵ ƌŝǀĞͿ

ϱ

^ϭ;ŽůŝƐĞƵŵ ƌŝǀĞ
ǆƚĞŶƐŝŽŶͿ

ϲ;ŽŵŵŽŶǁĞĂůƚŚ
ǀĞŶƵĞ ŝŬĞ
&ĂĐŝůŝƚŝĞƐͿ

ϰ;ZĂŵĂ ΨŽĂĚ ŝŬĞ
&ĂĐŝůŝƚŝĞƐͿ

>ϯ;&ƵŐĂƚĞ ǀĞŶƵĞͿ

ϲ

^ϯ
;tĞŶĚŽǀĞƌͬWŝĞƌƐŽŶ
&ƌŽŶƚĂŐĞ ΨŽĂĚͿ

>ϯ;&ƵŐĂƚĞ ǀĞŶƵĞͿ

ϵ;KĂŬŚƵƌƐƚ
^ŝĚĞǁĂůŬƐͿ

Ϯ;WĞĚĞƐƚƌŝĂŶ ƌŝĚŐĞ
Λ ƌĞƐĚĞŶ ƌŝǀĞͿ

>ϯ;&ƵŐĂƚĞ ǀĞŶƵĞͿ

^ϯ
;tĞŶĚŽǀĞƌͬWŝĞƌƐŽŶ
&ƌŽŶƚĂŐĞ ΨŽĂĚͿ

>Ϯ;ŽůŝƐĞƵŵ ƌŝǀĞͿ

ϭϭ;ĚǁĂƌĚƐ ƌĂŶĐŚ
'ƌĞĞŶǁĂǇͿ

Ϯ;WĞĚĞƐƚƌŝĂŶ ƌŝĚŐĞ
Λ ƌĞƐĚĞŶ ƌŝǀĞͿ

ϭϲ;DĐůƉŝŶĞ
ƌĞĞŬͬĚǁĂƌĚƐ
ƌĂŶĐŚ ŽŶŶĞĐƚŽƌ
'ƌĞĞŶǁĂǇͿ

ϯ;^ŚĂƌŽŶ ŵŝƚǇ
ZŽĂĚ ŝŬĞ %ĂĐŝůŝƚŝĞƐͿ

ϵ;KĂŬŚƵƌƐƚ
^ŝĚĞǁĂůŬƐͿ

ϵ

ϭϭ;ĚǁĂƌĚƐ ƌĂŶĐŚ
'ƌĞĞŶǁĂǇͿ

ϭϭ;ĚǁĂƌĚƐ ƌĂŶĐŚ
'ƌĞĞŶǁĂǇͿ

>ϯ;&ƵŐĂƚĞ ǀĞŶƵĞͿ

^ϭ;ŽůŝƐĞƵŵ ƌŝǀĞ
ǆƚĞŶƐŝŽŶͿ

ϭϬ

>ϱ;^ŚĂƌŽŶ ŵŝƚǇ
/ŶƚĞƌĐŚĂŶŐĞ

>ϭ;ŚĞƐƚĞƌĨŝĞůĚ
ǀĞŶƵĞͿ

ϳ;^ĂƌĚŝƐ
ZŽĂĚͬ^ĂƌĚŝƐ ΨŽĂĚ
EŽƌƚŚ ŝŬĞ %ĂĐŝůŝƚŝĞƐͿ

ϰ;ZĂŵĂ ΨŽĂĚ ŝŬĞ
&ĂĐŝůŝƚŝĞƐͿ

ϳ

ϴ

WƌŽũĞĐƚƐŝŶ ƌĞĚ ĂƌĞƚŽƉƚĞŶƉƌŽũĞĐƚƐŝŶĂůůĨŽƵƌĐĂƚĞŐŽƌŝĞƐ͘ .ŶĐůƵĚĞƐƐƵƌǀĞǇƐĐŽŵƉůĞƚĞĚĂƚƚŚĞŽƉĞŶŚŽƵƐĞĂŶĚ
ŽŶůŝŶĞ͘

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ĚǀĂŶĐĞ ςůĂŶŶŝŶŐ
:ƵŶĞϮϯ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ]ƵŵŵĂƌǇ
WĂŐĞϭϰ

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ĚǀĂŶĐĞ ςůĂŶŶŝŶŐ
:ƵŶĞϮϯ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ]ƵŵŵĂƌǇ
WĂŐĞϭϯ

ĚĚŝƚŝŽŶĂů ςƌŽũĞĐƚƐ͗ χŚĞƐƵƌǀĞǇĂůƐŽĂůůŽǁĞĚƉĂƌƚŝĐŝƉĂŶƚƐƚŽƐĞůĞĐƚ͞ŽƚŚĞƌ͟ƵŶĚĞƌƚŚĞĂďŽǀĞƋƵĞƐƚŝŽŶƐƚŽ
ŝŶĐůƵĚĞŽƚŚĞƌƉƌŽũĞĐƚƐƚŚĞǇǁŝƐŚĞĚƚŽďĞĐŽŶƐŝĚĞƌĞĚ͘ χŚĞĨŽůůŽǁŝŶŐƉƌŽũĞĐƚƐǁĞƌĞŶŽƚĞĚďǇŵƵůƚŝƉůĞ
ƉĞƌƐŽŶƐďŽƚŚĂƚƚŚĞ 9ƵŶĞϮϯŽƉĞŶŚŽƵƐĞĂŶĚǀŝĂƚŚĞŽŶůŝŶĞƐƵƌǀĞǇ͗
ω
ω
ω
ω
ω

ůŽƐĞ %ƵŐĂƚĞ ǀĞŶƵĞ
/ŵƉƌŽǀĞƉĞĚĞƐƚƌŝĂŶĂŶĚďŝĐǇĐůĞĂŵĞŶŝƚŝĞƐŽŶ ƌŝĂƌ ƌĞĞŬ ΨŽĂĚŽǀĞƌ γ]Ͳϳϰ
ĐƋƵŝƌĞďƵƐŝŶĞƐƐĞƐĂůŽŶŐ ŽŵŵŽŶǁĞĂůƚŚ ƌŝǀĞŶĞĂƌ ςŝŶĞĐƌĞƐƚ
ĞƚƚĞƌƉĞĚĞƐƚƌŝĂŶĐŽŶŶĞĐƚŝŽŶƐƚŽ ϑǀĞŶƐ ƵĚŝƚŽƌŝƵŵĂŶĚ ŽũĂŶŐůĞƐ
ĐƋƵŝƌĞĞŵƉƚǇďƵƐŝŶĞƐƐĞƐĂůŽŶŐ .ŶĚĞƉĞŶĚĞŶĐĞ ŽƵůĞǀĂƌĚ

WƌŽũĞĐƚƐ ∆Žƚ =ŝŬĞĚ͗ ŽƚŚŽŶƚŚĞ ǆŝƚ ]ƵƌǀĞǇĂƚƚŚĞŽƉĞŶŚŽƵƐĞĂŶĚŽŶƚŚĞŽŶůŝŶĞ ςƌŽũĞĐƚ ςƌŝŽƌŝƚŝǌĂƚŝŽŶ
^ƵƌǀĞǇ͕ƉĂƌƚŝĐŝƉĂŶƚƐǁĞƌĞĂƐŬĞĚƚŽůŝƐƚĂŶǇƉƌŽũĞĐƚƐƚŚĞǇĚŝĚ ŶŽƚůŝŬĞ͕ĂŶĚƚŽŝŶĐůƵĚĞĂŶŽƉƚŝŽŶĂů
ĞǆƉůĂŶĂƚŝŽŶ͘ ĞůŽǁŝƐĂůŝƐƚŽĨƚŚĞƉƌŽũĞĐƚƐŶŽƚĞĚďǇĂƚůĞĂƐƚĨŝǀĞƐƵƌǀĞǇƉĂƌƚŝĐŝƉĂŶƚƐ͘
ω
ω
ω
ω
ω
ω
ω

^Ϯ;tĂƚĞƌŵĂŶͬĂƐƚǁĂǇ %ƌŽŶƚĂŐĞ ΨŽĂĚͿ ʹϮϭ
^ϭ;ŽůŝƐĞƵŵ ƌŝǀĞ ǆƚĞŶƐŝŽŶͿͲͲϭϳ
^ϭϮ;ZŽĐŬǇ %ĂůůƐ ΨŽĂĚ ǆƚĞŶƐŝŽŶͿͲͲϭϮ
^ϭϯ;tŚĞĞůĞƌ ƌŝǀĞͬƵƌƚŽŶǁŽŽĚ ŝƌĐůĞ ŽŶŶĞĐƚŽƌͿͲͲϭϭ
^ϭϰ;WůĞĂƐĂŶƚ ƌŝǀĞͬ&Žǆ ΨƵŶ ƌŝǀĞ ŽŶŶĞĐƚŽƌͿͲͲϴ
^ϳ;ǁŝŐŚƚ ]ƚƌĞĞƚ ǆƚĞŶƐŝŽŶͿͲͲϳ
Ϯ;WĞĚĞƐƚƌŝĂŶ ƌŝĚŐĞΛ ƌĞƐĚĞŶ ƌŝǀĞͿͲͲϲ

ϰ͘ EĞǆƚ ]ƚĞƉƐ
dŚĞŝŶĨŽƌŵĂƚŝŽŶĨƌŽŵƚŚĞ ϑƉĞŶ +ŽƵƐĞĂŶĚŽŶůŝŶĞ ςƌŽũĞĐƚ ςƌŝŽƌŝƚŝǌĂƚŝŽŶ ]ƵƌǀĞǇǁŝůůďĞƵƐĞĚďǇƚŚĞ
ƉƌŽŐƌĂŵƐƚŽĚĞƚĞƌŵŝŶĞƉƌŽũĞĐƚƐƚŚĂƚŵŝŐŚƚďĞŝŶĐůƵĚĞĚĨŽƌĞǀĂůƵĂƚŝŽŶ͕ĂŶĚƚŽŚĞůƉĞǀĂůƵĂƚĞĂŶĚƌĂŶŬƚŚĞ
ƉƌŽũĞĐƚƐ͘
ĨƚĞƌƉƌŽũĞĐƚĞǀĂůƵĂƚŝŽŶĂŶĚƌĂŶŬŝŶŐ͕ƚŚĞ ŝƚǇǁŝůůĐŽŶĚƵĐƚĂŶŽƚŚĞƌƉƵďůŝĐŵĞĞƚŝŶŐƚŽŝŶĨŽƌŵƚŚĞƉƵďůŝĐ
ŽĨƚŚĞƉƌŽũĞĐƚƐƚŚĂƚŚĂǀĞďĞĞŶƐĞůĞĐƚĞĚĨŽƌŝŵƉůĞŵĞŶƚĂƚŝŽŶ͘

ƚƚĂĐŚŵĞŶƚƐ͗
ϭ͘
Ϯ͘
ϯ͘
ϰ͘

WƌŽũĞĐƚ ΧĂƉĂŶĚ =ŝƐƚ
DĂƉƉĞĚĚĂƚĂĨƌŽŵ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ .ŶƚĞƌĂĐƚŝǀĞ ]ƚĂƚŝŽŶ
EŽƚĞƐĨƌŽŵ ΧĂƉͬ^ƚŝĐŬǇ ∆ŽƚĞ ŽŵŵĞŶƚ ]ƚĂƚŝŽŶ
WŚŽƚŽƐĨƌŽŵ ϑƉĞŶ +ŽƵƐĞ

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ
:ƵŶĞϮϯ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ
ƚƚĂĐŚŵĞŶƚƐ

^ƵŐŐĞƐƚ ςƌŽũĞĐƚƐĂƐŽĨ 9ƵŶĞϮϬϭϱ

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ĚǀĂŶĐĞ ςůĂŶŶŝŶŐ
:ƵŶĞϮϯ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ]ƵŵŵĂƌǇ
ƚƚĂĐŚŵĞŶƚƐ

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ
:ƵŶĞϮϯ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ
ƚƚĂĐŚŵĞŶƚƐ

/ŶƉƵƚĨƌŽŵ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ]ƚĂƚŝŽŶ
;͞tŚĞƌĞ Ž ψŽƵ &Ž͍ σŚĞƌĞ Ž ψŽƵ σĂŶƚƚŽ &Ž͍͟Ϳ

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ
:ƵŶĞϮϯ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ
ƚƚĂĐŚŵĞŶƚƐ

/ŶƉƵƚĨƌŽŵ %ŝŶĂů ΧĂƉ ]ƚĂƚŝŽŶ
;͞tŚĂƚ ůƐĞ Ž σĞ ∆ĞĞĚƚŽ ;ŶŽǁ͍͟Ϳ
ZŽĂĚŽƌ ;ĞǇ

^ŝŵƉůĞ ŽŵŵĞŶƚ

ĞƚĂŝůĞĚ ŽŵŵĞŶƚ

ŝƐĐĂǇŶĞƚŽ ∆ŽƌůĂŶĚ

∆ϑ ĞǆƚĞŶƐŝŽŶ

ƌŽĂĚŽƌƉĂƚŚǁŽƵůĚĚĞƐƚƌŽǇƚŚĞǁŝůĚůŝĨĞŝŶƚŚĞ
ĂƌĞĂ͘ χŚĞĞǆƚĞŶƐŝŽŶǁŽƵůĚďĞĂĐƵƚƚŚƌƵƚŚĂƚ
ǁŽƵůĚŝŵƉĂĐƚ ĂƐƚǁĂǇ ΧŝĚĚůĞ ]ĐŚŽŽůŶĞŐĂƚŝǀĞůǇ

ƌŝŐŚƚŽŶ ƌŽŽŬ ƌ͘
ĂƌĚŝŶĂů ƌ͘

EĞĞĚǁĂůŬŝŶŐΘďŝŬĞĐŽŶŶĞĐƚŝŽŶƐƚŽ
/ŶĚĞƉĞŶĚĞŶĐĞ
EĞĞĚƐŝĚĞǁĂůŬ

ĞŶƚƌĂůΘ ∆ŽƌůĂŶĚ

/ŶƐƚĂůůĐĂŵĞƌĂƐƚŽĚŽĐƵŵĞŶƚŽĨĨĞŶƐŝǀĞĚƌŝǀŝŶŐ
ĂŐĂŝŶƐƚĐǇĐůŝƐƚ

ŚĂŶƚŝůůǇ ςĂƌŬ

ZŽĂĚŽƌ ;ĞǇ

^ŝŵƉůĞ ŽŵŵĞŶƚ

ĞƚĂŝůĞĚ ŽŵŵĞŶƚ

&ƵŐĂƚĞ ǀĞ͘

ůŽƐĞ

ŽŶŽƚƵƐĞĨŝƌĞĂĐĐĞƐƐĂƐĂŶĞǆĐƵƐĞƚŽŬĞĞƉ
ŽƉĞŶ͘ .ŶĚĞƉĞŶĚĞŶĐĞ %ŝƌĞ χƌƵĐŬƐĐĂŶŵŽƌĞ
ƋƵŝĐŬůǇĐƵƚƚŚƌƵĂƚ σĞŶĚŽǀĞƌ͕ ƌŝĂƌ ƌĞĞŬŽƌďǇ
KǀĞŶƐ ƵĚŝƚŽƌŝƵŵ͘

'ŽůĚĞŶ &ƌĞĞŶ

&ŝŶĚĂďĞƚƚĞƌƵƐĞĨŽƌŝƚ

'ŽůĚĞŶ &ƌĞĞŶ

dĞĂƌ ŽǁŶ

'ŽůĚĞŶ &ƌĞĞŶ

dĞĂƌ ŽǁŶ

'ŽůĚĞŶ &ƌĞĞŶ

ĐƋƵŝƌĞ

'ŽůĚĞŶ &ƌĞĞŶ

ĐƋƵŝƌĞ

,ŝĐŬŽƌǇ ∆Ƶƚ ]ƚ͘

EĞĞĚƐŝĚĞǁĂůŬ

ŽŶŶĞĐƚ

ŚŝƉƉĞŶĚĂůĞƚŽ ςĞĂƌƐŽŶ ƌ͘ ǆƚ͘

Ž ∆ϑχ ĐŽŶŶĞĐƚ

ŽŵŵŽŶǁĞĂůƚŚ

>ĞƐƐĂĐĐĞƐƐŝƐďĞƚƚĞƌ

ǁŝŐŚƚ ǆƚĞŶƐŝŽŶ
ĂƐƚǁĂǇͬE͘ ]ŚĂƌŽŶ ŵŝƚǇ

ǆƚĞŶĚ =ǇŶǆͲĨŽƌŐĞƚƚŚĞƚŽůůůĂŶĞ͊͊

,ǁǇϳϰ ]ŽƵƚŚ ]ŝĚĞ

ĐƋƵŝƌĞďůŝŐŚƚĞĚƉĂƌĐĞůƐďĞƚǁĞĞŶ ƌĞŶĂĂŶĚ
tĞŶĚŽǀĞƌ͘ γƐĞƚŚŝƐĂƐďƵĨĨĞƌͬŐƌĞĞŶǁĂǇ
ĐŽŶŶĞĐƚŝŽŶďĞƚǁĞĞŶ ϑĂŬŚƵƌƐƚΘ ŚĂŶƚŝůůǇ͕ĂůŽŶŐ
ǁŝƚŚĐŝƚǇŽǁŶĞĚƉĂƌĐĞůƐŽŶ σĞŶĚŽǀĞƌďĞƚǁĞĞŶ
DŽŶƌŽĞΘϳϰ
'ƌĞĞŶƐƉĂĐĞďĞƚǁĞĞŶ ∆͘ ]ŚĂƌŽŶ ŵŝƚǇƚŽ ŵŝƚǇ
WůĂĐĞ;ϮϴϬϬďůŽĐŬŽŶĞǀĞŶƐŝĚĞͿ

>ŽǀĞƚŚĞďŝŬĞƉĂƚŚƐΘǁŽƵůĚůŽǀĞƚŽƐĞĞĂĐĐĞƐƐ
ƚŽ ŚĂŶƚŝůůǇĨŽƌ ΧŽƌŶŝŶŐƐŝĚĞΘ ŽŵŵŽŶǁĞĂůƚŚ
ŶĞŝŐŚďŽƌŚŽŽĚƐǀŝĂĂĐƵůǀĞƌƚƵŶĚĞƌ
/ŶĚĞƉĞŶĚĞŶĐĞďǇ ΧŽƌŶŝŶŐƐŝĚĞΘ ŚĂŶƚŝůůǇ

,ǁǇϳϰͬE͘ ]ŚĂƌŽŶ ŵŝƚǇ

EĞŝŐŚďŽƌŚŽŽĚ ƐƐŽĐŝĂƚĞŚĂƐŶŽƚĞĚŝƐƐƵĞƐǁŝƚŚ
ŚŝŐŚƐƉĞĞĚĐƵƚƚŚƌƵƚƌĂĨĨŝĐŽŶ σŽŽĚůĂŶĚ͕ ƌŝĂƌ
ƌĞĞŬΘ ςŝŶĞĐƌĞƐƚ͘ σ ∆χ ĐƵƚƚŚƌƵŽŶŵĂũŽƌ
ƌŽĂĚƐ͘
ς= ] ĚŽŶŽƚŵĂŬĞŽƵƌŶĞŝŐŚďŽƌŚŽŽĚĂ σχ
,ĂƌƌŝƐĐƵƚƚŚŽƵŐŚ͊
ƌĞĂƚĞĂĚŽŐƉĂƌŬďĞƚǁĞĞŶ ĂƐƚǁĂǇΘ ∆͘ ]ŚĂƌŽŶ
ŵŝƚǇŽƌĂƚƚŚĞ ϑůĚ ĂƐƚůĂŶĚŵĂůůĂƌĞĂ

,ǁǇϳϰͬZĂŶĚŽůƉŚ ΨĚ͘

ŽŐ ςĂƌŬ

/ĚĞǁŝůĚ

ŝŬĞůĂŶĞƐ

/ĚůĞǁŝůĚ

^ŝĚĞǁĂůŬŝŵƉƌŽǀĞŵĞŶƚƐ

/ĚůĞǁŝůĚ

ψ ] ƚŽůĞĨƚƚƵƌŶůĂŶĞƐ

/ŶĚĞƉĞŶĚĞŶĐĞ

DĂŬĞŐƌĞĞŶǁĂǇĐŽŶƚŝŶƵĞĂĐƌŽƐƐΛƌŝĂƌ ƌĞĞŬ͕
ƵŶĚĞƌƌĂŝůƌŽĂĚƚƌĂĐŬƐΛDŽŶƌŽĞ

/ŶĚĞƉĞŶĚĞŶĐĞ

WĞĚĞƐƚƌŝĂŶͬŝŬĞďƌŝĚŐĞƐƚŽĐƌŽƐƐŽǀĞƌĂƚŵĂũŽƌ
ĐŽŶŶĞĐƚĂƌĞĂƐ;ŝ͘Ğ͘ ƌŝĂƌ ƌĞĞŬͿ

/ŶĚĞƉĞŶĚĞŶĐĞ

ĚŽŶŽƚŽƉĞŶ

ůŽƐĞ

:ƵŶĞ ƌ͘

EĞĞĚƐŝĚĞǁĂůŬ

ůŽƐĞ

:ƵŶĞ ƌ͘

EĞĞĚƐŝĚĞǁĂůŬ

&ƵŐĂƚĞ ǀĞ͘

ůŽƐĞ

:ƵŶĞ ƌ͘

EĞĞĚƐŝĚĞǁĂůŬ

&ƵŐĂƚĞ ǀĞ͘

ƵƐŝŶĞƐƐ .ŵƉƌŽǀĞŵĞŶƚƐ

>ŝďƌĂƌǇ

ůŽƐĞŽƌŵŽǀĞ

&ƵŐĂƚĞ ǀĞ͘

ůŽƐĞ

>ŝďƌĂƌǇ

&ƵŐĂƚĞ ǀĞ͘

ůŽƐĞ

DŝĚǁŽŽĚͬůŝǌĂďĞƚŚ

WƌŽǀŝĚĞďŝŬĞĂďůĞĨĂĐŝůŝƚŝĞƐ

&ƵŐĂƚĞ ǀĞ͘

ůŽƐĞ

DŽŶƌŽĞ ΨĚ͘

^ŝĚĞǁĂůŬŝŵƉƌŽǀĞŵĞŶƚƐ

&ƵŐĂƚĞ ǀĞ͘

ůŽƐĞ

DŽŶƌŽĞ ΨĚ͘

>ĞƐƐƚƌĂĨĨŝĐ

&ƵŐĂƚĞ ǀĞ͘

ůŽƐĞ

DŽŶƌŽĞ ΨĚ͘

&ƵŐĂƚĞ ǀĞ͘

ůŽƐĞ

ĐŚŽ +ŝůůƐ

EĞĞĚƐŝĚĞǁĂůŬƐ

&ƵŐĂƚĞ ǀĞ͘
&ƵŐĂƚĞ ǀĞ͘

ůƐŽ͗ ĐƌĞĂƚĞƐǇŶĞƌŐǇǁͬƌŽƐƐ ŚĂƌůŽƚƚĞ χƌĂŝůΘ
ŶĞǁĚĞǀĞůŽƉŵĞŶƚĂƚ ŽůŝƐĞƵŵ ]ŚŽƉƉŝŶŐ ĞŶƚĞƌ

ůĞĂƌŝƚŽƵƚ

,ǁǇϳϰ

tŚĞŶǁŝůůƉĂƌŬŝŵƉƌŽǀĞŵĞŶƚƐƚĂŬĞƉůĂĐĞ͍

ŚŝƉƉĞŶĚĂůĞƚŽ ςĞĂƌƐŽŶ ƌ͘ ǆƚ͘

ŽŵŵŽŶǁĞĂůƚŚ ςĂƌŬ

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ĚǀĂŶĐĞ ςůĂŶŶŝŶŐ
:ƵŶĞϮϯ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ]ƵŵŵĂƌǇ
ƚƚĂĐŚŵĞŶƚƐ

ŽŶŽƚŽƉĞŶƚŽ .ŶĚĞƉĞŶĚĞŶĐĞďĞĨŽƌĞ ]ŚĂĚĞ
sĂůůĞǇͲ ∆ŽĨƌŽŶƚĂŐĞƌŽĂĚ

ĂƐƚ ΧĞĐŬ +] ŬŝĚŚĂŶŐŽƵƚ
DŽƌĞƐĂĨĞƚǇĂŶĚůĞƐƐƌĞŶƚĂůƉƌŽƉĞƌƚǇŝŶƚŚĞĂƌĞĂ͘

ĂƌƐƚƌĂǀĞůǀĞƌǇĨĂƐƚĂŶĚŝƚŝƐĚĂŶŐĞƌŽƵƐƚŽǁĂůŬ͘
/ŶĐƌĞĂƐĞƚŚĞƌŽĂĚƚŽŵŽǀĞƐŝĚĞǁĂůŬďĂĐŬĂŶĚ
ĂĚĚĂƐĞĐƚŝŽŶĨŽƌĂƉůĂŶƚŝŶŐƐƚƌŝƉŽŶďĂĐŬŽĨ
ĐƵƌď͘

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ĚǀĂŶĐĞ ςůĂŶŶŝŶŐ
:ƵŶĞϮϯ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ]ƵŵŵĂƌǇ
ƚƚĂĐŚŵĞŶƚƐ

ZŽĂĚŽƌ ;ĞǇ

^ŝŵƉůĞ ŽŵŵĞŶƚ

E͘ ]ŚĂƌŽŶ ŵŝƚǇΘ ;ŝƉůŝŶŐ
KĂŬŚƵƌƐƚƚŽ ŚĂŶƚŝůůǇ

WƵƚƵƉĂƐŽƵŶĚďĂƌƌŝĞƌ

KĂŬŚƵƌƐƚͬĐŚŽ +ŝůůƐͬŚĂŶƚŝůůǇ
WŝŶĞĐƌĞƐƚ ǀĞ͘

:ƵŶĞϮϯ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ

ĞƚĂŝůĞĚ ŽŵŵĞŶƚ
ϮϴϬϬďůŽĐŬ͗ ŵĂŬĞĂĚĞĂĚĞŶĚͬĐůŽƐĞĚƌŽĂĚƐŽ
ƚŚĂƚŝƚǁŝůůĚĞĐƌĞĂƐĞƚƌĂĨĨŝĐŐŽŝŶŐŝŶƚŽ
ŶĞŝŐŚďŽƌŚŽŽĚƐ͘
ŽŶŶĞĐƚŝŽŶƐďĞƚǁĞĞŶ

dƌĂĨĨŝĐĐĂůŵŝŶŐ

ZĂŵĂ ΨĚ͘

. ŚĂǀĞůŝǀĞĚŽŶ ςŝŶĞĐƌĞƐƚ ǀĞ͘ĨŽƌϭϳǇĞĂƌƐĂŶĚ
ďĞůŝĞǀĞƚŚĂƚƚƌĂĨĨŝĐĐĂůŵŝŶŐŝƐĂŶĞĞĚ͘ χŚĞ
ŶĞŝŐŚďŽƌŚŽŽĚŝƐŚŽŵĞƚŽǇŽƵŶŐĐŚŝůĚƌĞŶĂŶĚ
ĐƵƚͲƚŚƌƵƐƉĞĞĚĞƌƐĂƌĞĂĚĂŶŐĞƌƚŽƚŚĞŵ͘
EĞĞĚƐƚƌĂĨĨŝĐĐĂůŵŝŶŐͬƌŽĂĚĚŝĞƚͲ ρ Ψψ
ĚĂŶŐĞƌŽƵƐĂƐͲŝƐ

ZĂŵĂ ΨĚ͘

EĞĞĚƐƚƌĂĨĨŝĐĐĂůŵŝŶŐͬƌŽĂĚĚŝĞƚ

ZĞĚĚŵĂŶ ΨĚ͘

ĚŽ ∆ϑχ ƌĞŽƉĞŶ

ZĞĚĚŵĂŶ ΨĚ͘

ĚŽ ∆ϑχ ƌĞŽƉĞŶ

^ϭ

EŽƚũƵƐƚŶŽ͕ďƵƚ + == ∆ϑ
ǆƚĞŶĚƐƚƌĞĞƚƚŚƌƵ σχρ. ďƵƚŶŽĐĂƌƐĨƌŽŵ
/ŶĚĞƉĞŶĚĞŶĐĞƉůĞĂƐĞ

^ϭ͕ ]Ϯ

∆ϑ ĐŽŶŶĞĐƚŝŽŶƐ

KƵƌŶĞŝŐŚďŽƌŚŽŽĚŝƐƐƚƌƵŐŐůŝŶŐĞŶŽƵŐŚǁŝƚŚƚŽŽ
ŵƵĐŚƚƌĂĨĨŝĐ

^ϭϭ͕ ]ϭϮ͕ ]ϭϯ͕ ]ϭϰ

∆ϑ ĐŽŶŶĞĐƚŝŽŶƐ

ŽŶŽƚǁĂŶƚŝŶĐƌĞĂƐĞĚƚƌĂĨĨŝĐƚŚƌŽƵŐŚƚŚĞ
ƉĞĚĞƐƚƌŝĂŶĨƌŝĞŶĚůǇŶĞŝŐŚďŽƌŚŽŽĚ

^ϭϭ͕ ]ϭϮ͕ ]ϭϯ͕ ]ϭϰ

∆ϑ ĐŽŶŶĞĐƚŝŽŶƐ

tŽƵůĚǁĂŶƚƚŽĐĂƌĞĨƵůůǇƚŚŝŶŬƚŚƌŽƵŐŚĂŶĚ
ĂŶƚŝĐŝƉĂƚĞĂůůƚŚĞƉŽƐŝƚŝǀĞΘŶĞŐĂƚŝǀĞ
ĐŽŶƐĞƋƵĞŶĐĞƐ
WůĞĂƐĞŵĂŬĞĚĞĐŝƐŝŽŶĂƐƚŽƉŽƐƐŝďůĞĂĐƋƵŝƐŝƚŝŽŶ͘
tĞŚĂǀĞǁĂŝƚŝŶŐĂůŽŶŐƚŝŵĞ͘ σĞĂƌĞŝŶƚĞƌĞƐƚĞĚ
ŝŶƐĞůůŝŶŐƚŚŝƐĞŶƚŝƌĞƉƌŽƉĞƌƚǇ͘ χŚĂŶŬǇŽƵ͘

^ĂƌĚŝƐ ΨŽĂĚ ∆ŽƌƚŚͬƌĞƋƵŝƉĂ
ƌŝǀĞͬEŽƌƚŚĞĂƐƚ ςĂƌŬǁĂǇ
sŝůůĂŐĞ =ĂŬĞ ƌ͘

tĂƚĞƌŵĂŶĂŶĚ ŽůŝƐĞƵŵ

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ĚǀĂŶĐĞ ςůĂŶŶŝŶŐ
:ƵŶĞϮϯ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ]ƵŵŵĂƌǇ
ƚƚĂĐŚŵĞŶƚƐ

tĞůĐŽŵĞ ]ƚĂƚŝŽŶͬ^ŝŐŶ .Ŷ

dĞĂƌĚŽǁŶ ΨĞĨůĞĐƚŝŽŶƐ;͍͍͍Ϳ .ƚŝƐĨĂůůŝŶŐĂƉĂƌƚ
ĂŶĚǁĞƚŚŝŶŬŝƚǁŽƵůĚďĞĂďĞĂƵƚŝĨƵůĂƌĞĂĨŽƌĂ
ƉĂƌŬŽƌƐŽŵĞƚŚŝŶŐŽƚŚĞƌƚŚĂŶǁŚĂƚŝƐƚŚĞƌĞ
ŶŽǁ͘
ŽŶŽƚĐŽŶŶĞĐƚ

tĞŶĚŽǀĞƌͬDŽŶƌŽĞ .ŶƚĞƌƐĞĐƚŝŽŶ

DĂŬĞŝƚƉůĞĂƐŝŶŐƚŽůŽŽŬĂƚ

tŽŽĚůĂŶĚΘ ŽŵŵŽŶǁĞĂůƚŚ

'ƌĞĂƚŽƉƉŽƌƚƵŶŝƚǇĨŽƌǁĂůŬĂďůĞƐƚƌŝƉŽĨƌĞƚĂŝů͕
ĨŽŽĚ͕ƐŚŽƉƐ͕ǁĂůŬŝŶŐƐƉĂĐĞ͘ ĨƌĂŝĚŝƚǁŝůůďĞ
ĚĞŵŽůŝƐŚĞĚƚŽďƵŝůĚŵŽƌĞĐŽŶĚŽƐ͘
/ĚĞŶƚŝĨǇΘƉƵƌĐŚĂƐĞůĂŶĚͬĨĂĐŝůŝƚŝĞƐĨŽƌĂ ψΧ
/ƚΖƐŐƌĞĂƚĨŽƌďƵŝůĚŝŶŐĐŽŵŵƵŶŝƚǇ͕ŚĞĂůƚŚΘ
ǁĞůůŶĞƐƐ͗Ϳ

͘

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ĚǀĂŶĐĞ ςůĂŶŶŝŶŐ
:ƵŶĞϮϯ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ]ƵŵŵĂƌǇ
ƚƚĂĐŚŵĞŶƚƐ

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ĚǀĂŶĐĞ ςůĂŶŶŝŶŐ
:ƵŶĞϮϯ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ]ƵŵŵĂƌǇ
ƚƚĂĐŚŵĞŶƚƐ

WƌŽŐƌĂŵ ϑǀĞƌǀŝĞǁ ΧĂƉ

ĂƐƚ ΧĞĐŬůĞŶďƵƌŐ +] ςŽƐƚĞƌĂŶĚ ςƌŽũĞĐƚ ]ƵƌǀĞǇ ]ƚĂƚŝŽŶƐ

^ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ςƌŽŐƌĂŵ ]ƚĂƚŝŽŶ

^ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ςƌŽŐƌĂŵ ]ƚĂƚŝŽŶ

WƌŽũĞĐƚ ]ƵƌǀĞǇ ]ƚĂƚŝŽŶǁŝƚŚ χŽƵĐŚ ]ĐƌĞĞŶŝŶƉƵƚ

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ĚǀĂŶĐĞ ςůĂŶŶŝŶŐ
:ƵŶĞϮϯ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ]ƵŵŵĂƌǇ
ƚƚĂĐŚŵĞŶƚƐ

WƌŽŐƌĂŵ ϑǀĞƌǀŝĞǁ ]ƚĂƚŝŽŶǁŝƚŚ ŵďĂƐƐĂĚŽƌ

ĚĚŝƚŝŽŶĂů ŽŵŵĞŶƚƐĂŶĚ ǆŝƚ ]ƵƌǀĞǇ ]ƚĂƚŝŽŶ

AECOM
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Charlotte, North Carolina 28209
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704 553 6150
704 553 6151

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ;] = ] ͿĂŶĚ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝŬĞǁĂǇ;.] Ϳ ςƌŽŐƌĂŵƐ
KĐƚŽďĞƌϮϳ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ςƵďůŝĐ ΧĞĞƚŝŶŐ ]ƵŵŵĂƌǇ
KŶ ϑĐƚŽďĞƌϮϳ͕ϮϬϭϱƚŚĞ ŝƚǇŽĨ ŚĂƌůŽƚƚĞĂŶĚƚŚĞŝƌĐŽŶƐƵůƚĂŶƚƐĐŽŶĚƵĐƚĞĚĂŶŽƉĞŶŚŽƵƐĞŵĞĞƚŝŶŐĨŽƌ
ƚŚĞ ]ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ;] = ] ͿĂŶĚ .ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ
ŝŬĞǁĂǇ;.] Ϳ ςƌŽŐƌĂŵƐ͘
dŚĞƉƵƌƉŽƐĞƐŽĨŽƉĞŶŚŽƵƐĞǁĞƌĞ͗ϭ͘ͿƚŽĂĐƋƵĂŝŶƚƚŚĞƉƵďůŝĐŽŶƚŚĞ ] = ] ĂŶĚ .] ƉƌŽŐƌĂŵƐ͕Ϯ͘ͿƚŽ
ƉƌĞƐĞŶƚƚŚĞƌĞĐŽŵŵĞŶĚĞĚƉƌŽũĞĐƚƐƚŚĂƚďĞƐƚŵĞƚƚŚĞŐŽĂůƐŽĨƚŚĞƉƌŽŐƌĂŵƐĂŶĚǁŚŝĐŚǁŝůůŵŽǀĞ
ĨŽƌǁĂƌĚƚŽƉůĂŶŶŝŶŐĂŶĚĚĞƐŝŐŶ͘

ϭ͘ DĞĞƚŝŶŐ =ŽŐŝƐƚŝĐƐ
ϭ͘ϭ͘ WƌŽũĞĐƚ χĞĂŵ
dŚĞĐŝƚǇĂŶĚƚŚĞŝƌĐŽŶƐƵůƚĂŶƚƐͲͲ ŵĞƌŝĐĂŶ ŶŐŝŶĞĞƌŝŶŐ͕ =ĞĞ .ŶƐƚŝƚƵƚĞ͕
ϑΧͬγΨ]͕ĂŶĚ ;ŝŵůĞǇͲ,ŽƌŶĂŶĚ
ƐƐŽĐŝĂƚĞƐͲͲƉůĂŶŶĞĚƚŚĞŽƉĞŶŚŽƵƐĞŵĞĞƚŝŶŐ͘ ]ƚĂĨĨĂŶĚĐŽŶƐƵůƚĂŶƚƐŚĂĚŶĂŵĞƚĂŐƐĂŶĚƐƚĂĨĨĞĚƐƉĞĐŝĨŝĐ
ƐƚĂƚŝŽŶƐ͕ŽƌǁĞƌĞĨůŽĂƚĞƌƐƚŽŚĞůƉĂŶƐǁĞƌƋƵĞƐƚŝŽŶƐĂƐŶĞĞĚĞĚ͘ χŚĞƉƌŽũĞĐƚƚĞĂŵŝŶĐůƵĚĞĚƚŚĞĨŽůůŽǁŝŶŐ
ƉĞŽƉůĞ͘
ŝƚǇŽĨ ŚĂƌůŽƚƚĞ
^ŽŶũŝ ΧŽƐůĞǇ
ĞƌƌĞů ςŽŽůĞ
&Ğůŝǆ ϑďƌĞŐŽŶ
dŝŵ &ƌĞĞŶĞ
ĞƚƚĞ %ƌĞĚĞƌŝĐŬ
ĂƚŚĞƌŝŶĞ ΧĂŚŽŶĞǇ

ŽŶƐƵůƚĂŶƚƐ
ŚƌŝƐ 9ŽŚŶƐŽŶ
dƌĂǀŝƐ ςŽůůĂĐŬ
DĂƌŝĂŶŶĞ ΧŽƐĞůĞǇ
'ƌĞŐ ǀĂŶƐ
ĞŶ ςŝĐŬĞƌŝŶŐ
ůůŝƐŽŶ EĞƉƵƚƐŬǇ
ŚƌǇƐƚĂů 9ŽǇ
ǇůĂŶ χƵƌŶĞƌ
dŽĚĚ ΧĐƵůůŝĨĨĞ
DŝĐŚĂĞů ςŚĂŵ

/ŶĂĚĚŝƚŝŽŶƚŚĞĨŽůůŽǁŝŶŐǁĞƌĞƉƌĞƐĞŶƚƚŽĂŶƐǁĞƌƋƵĞƐƚŝŽŶƐĂďŽƵƚŽƚŚĞƌĐŝƚǇŽƌƐƚĂƚĞƚƌĂŶƐƉŽƌƚĂƚŝŽŶ
ƉƌŽũĞĐƚƐŝŶƚŚĞƐƚƵĚǇĂƌĞĂ͘
ω
ω
ω

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ĚǀĂŶĐĞ ςůĂŶŶŝŶŐ
KĐƚŽďĞƌϮϳ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ]ƵŵŵĂƌǇ
WĂŐĞϮ

tel
fax

:ĂƐŽŶ =ĂǁƌĞŶĐĞ͕ ŚĂƌůŽƚƚĞ ƌĞĂ χƌĂŶƐŝƚ ]ǇƐƚĞŵ;^ŝůǀĞƌ =ŝŶĞͿ
^Ăŵ ĂƌďĞƌĂŶĚ =Žƌŝ &ĂƌĚŶĞƌ͕ ŚĂƌůŽƚƚĞ ŶŐŝŶĞĞƌŝŶŐΘ ςƌŽŐƌĂŵ ΧĂŶĂŐĞŵĞŶƚ;DŽŶƌŽĞ ΨŽĂĚ
^ƚƌĞĞƚƐĐĂƉĞͿ
^ƚƵĂƌƚ ĂƐŚĂŵ͕ ∆ ĞƉĂƌƚŵĞŶƚŽĨ χƌĂŶƐƉŽƌƚĂƚŝŽŶ;γ]Ͳϳϰ .ŵƉƌŽǀĞŵĞŶƚƐͿ

ϭ͘Ϯ͘ DĞĞƚŝŶŐ ŶŶŽƵŶĐĞŵĞŶƚƐ
dŚĞĐŝƚǇŵĂŝůĞĚŽǀĞƌϭϬ͕ϬϬϬƉŽƐƚĐĂƌĚƐĂĚǀĞƌƚŝƐŝŶŐƚŚĞŽƉĞŶŚŽƵƐĞƚŽĂĚĚƌĞƐƐĞƐŝŶƚŚĞƉƌŽũĞĐƚƐƚƵĚǇĂƌĞĂ͘
dŚĞŽƉĞŶŚŽƵƐĞǁĂƐĂůƐŽĂĚǀĞƌƚŝƐĞĚŽŶƚŚĞƌĞƐƉĞĐƚŝǀĞƉƌŽŐƌĂŵǁĞďƉĂŐĞƐ͘ χŚĞĐŽŶƐƵůƚĂŶƚƐĂůƐŽƐĞŶƚ
ĞŵĂŝůƐƚŽĂƉƉƌŽǆŝŵĂƚĞůǇϯϬŶĞŝŐŚďŽƌŚŽŽĚůĞĂĚĞƌƐĂĚǀĞƌƚŝƐŝŶŐƚŚĞŵĞĞƚŝŶŐ͕ĂůůŽǁŝŶŐƚŚŽƐĞŝŶĚŝǀŝĚƵĂůƐƚŽ
ƐĞŶĚĂĚĚŝƚŝŽŶĂůĞŵĂŝůƐĂŶĚŵĂŬĞƉŽƐƚƐŽŶƐŽĐŝĂůŵĞĚŝĂƚŽƚŚĞŝƌŶĞŝŐŚďŽƌŚŽŽĚƐ͘ %ŝŶĂůůǇ͕ƚŚĞĐŝƚǇĐƌĞĂƚĞĚ
ĂŶĚƉŽƐƚĞĚĂƉƉƌŽǆŝŵĂƚĞůǇϰϬƌŽĂĚƐŝŐŶƐŝŶƚŚĞĐŽƌƌŝĚŽƌϰϴŚŽƵƌƐďĞĨŽƌĞƚŚĞŽƉĞŶŚŽƵƐĞ͘
ϭ͘ϯ͘ DĞĞƚŝŶŐ %ŽƌŵĂƚ
dŚĞŵĞĞƚŝŶŐǁĂƐĂŶŽƉĞŶŚŽƵƐĞĨŽƌŵĂƚǁŚĞƌĞƚŚĞƉƵďůŝĐĐŽƵůĚĚƌŽƉŝŶĂŶǇƚŝŵĞďĞƚǁĞĞŶϱ͗ϯϬ ςΧ ĂŶĚ
ϳ͗ϯϬ ςΧ͘ χŚĞŵĞĞƚŝŶŐǁĂƐŚĞůĚĂƚ ϑǀĞŶƐ ƵĚŝƚŽƌŝƵŵ;ϮϳϬϬ ĂƐƚ .ŶĚĞƉĞŶĚĞŶĐĞ ŽƵůĞǀĂƌĚͿ͘

Ϯ͘ KƉĞŶ +ŽƵƐĞ ςƌŽĐĞĞĚŝŶŐƐ
dŚĞ σĞůĐŽŵĞƐƚĂƚŝŽŶǁĂƐůŽĐĂƚĞĚŝŶƚŚĞůŽďďǇŽĨ ϑǀĞŶƐ ƵĚŝƚŽƌŝƵŵ͕ǁŚĞƌĞĂƚƚĞŶĚĞĞƐǁĞƌĞĂƐŬĞĚƚŽ
ƐŝŐŶŝŶĂŶĚǁĞƌĞƉƌŽǀŝĚĞĚŚĂŶĚŽƵƚƐŽŶƚŚĞƉƌŽũĞĐƚƐ͘ ĨƚĞƌƐŝŐŶŝŶŐŝŶ͕ĂƚƚĞŶĚĞĞƐǁĞŶƚƵƉƐƚĂŝƌƐƚŽƚŚĞ
ŽƉĞŶŚŽƵƐĞƚŽƌĞǀŝĞǁƚŚĞƉƌŽũĞĐƚƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐ͘ ŝƚǇƐƚĂĨĨĂŶĚĐŽŶƐƵůƚĂŶƚƐǁĞƌĞĂǀĂŝůĂďůĞƚŽĞǆƉůĂŝŶ
ƚŚĞĨŝŶĚŝŶŐƐĂŶĚĂŶƐǁĞƌƋƵĞƐƚŝŽŶƐ͘
ϵϱŝŶĚŝǀŝĚƵĂůƐƐŝŐŶĞĚŝŶƚŽƚŚĞŵĞĞƚŝŶŐ͘ +ŽǁĞǀĞƌ͕ĂƚƚĞŶĚĂŶĐĞǁĂƐŚŝŐŚĞƌ͕ƐŝŶĐĞƐŽŵĞĂƚƚĞŶĚĞĚĂƐĂ
ĐŽƵƉůĞŽƌĂƐĂĨĂŵŝůǇ͕ĂŶĚƚŚƵƐŶŽƚĞǀĞƌǇƉĞƌƐŽŶƐŝŐŶĞĚŝŶ͘
Ϯ͘ϭ͘ ZŽŽŵ =ĂǇŽƵƚĂŶĚ ]ƚĂƚŝŽŶƐ
dŚĞƵƉƐƚĂŝƌƐĂƌĞĂĂƚ ϑǀĞŶƐ ƵĚŝƚŽƌŝƵŵŚĂĚĂďŽĂƌĚǁŝƚŚŝŶĨŽƌŵĂƚŝŽŶĂŶĚĂŵĂƉƐŚŽǁŝŶŐ
ƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐĨƌŽŵďŽƚŚƉƌŽŐƌĂŵƐ͘ ]ƚĂĨĨŐƌĞĞƚĞĚƚŚĞƉƵďůŝĐĂƐƚŚĞǇĐĂŵĞƵƉƚŚĞƐƚĂŝƌƐ͕ŐĂǀĞƚŚĞŵ
ĂŶŽǀĞƌǀŝĞǁŽĨƚŚĞƉƌŽŐƌĂŵƐĂŶĚƚŚĞŽƉĞŶŚŽƵƐĞĨŽƌŵĂƚ͕ĂŶĚŝŶƐƚƌƵĐƚĞĚƚŚĞƉƵďůŝĐƚŽĞŝƚŚĞƌĨŝƌƐƚƌĞǀŝĞǁ
ƚŚĞ ] = ] ĨŝŶĚŝŶŐƐ͕ŽƌƚŚĞ .] ĨŝŶĚŝŶŐƐ;ƚŚĞƉƵďůŝĐǁĞƌĞĞŶĐŽƵƌĂŐĞĚƚŽƌĞǀŝĞǁƚŚĞĨŝŶĚŝŶŐƐĨƌŽŵďŽƚŚ
ƉƌŽŐƌĂŵƐͿ͘
&ŽƌƚŚĞ .] ͕ƚŚĞŝŶĨŽƌŵĂƚŝŽŶƉƌĞƐĞŶƚĞĚŝŶĐůƵĚĞĚĂďŽĂƌĚŽŶǁŚĂƚǁĂƐŚĞĂƌĚĚƵƌŝŶŐƚŚĞƉƵďůŝĐŽƵƚƌĞĂĐŚ͕
ĂŵĂƉŽĨƉŽƚĞŶƚŝĂůƉƌŽũĞĐƚƐ͕ĂŵĂƉŽĨƌĞĐŽŵŵĞŶĚĞĚƉƌŽũĞĐƚƐ͕ĂŶĚĂŶĞǆƚƐƚĞƉƐďŽĂƌĚ͘ %Žƌ ] = ] ͕ƚŚĞ
ŝŶĨŽƌŵĂƚŝŽŶƉƌĞƐĞŶƚĞĚĐŽŶƐŝƐƚĞĚŽĨŵĂƉƐƐŚŽǁŝŶŐƚŚĞƌĞĐŽŵŵĞŶĚĞĚƐƚƌĞĞƚĐŽŶŶĞĐƚŝŽŶƉƌŽũĞĐƚƐ͕ƚŚĞ
ƌĞĐŽŵŵĞŶĚĞĚůĂŶĚĂĐƋƵŝƐŝƚŝŽŶƐƉƌŽũĞĐƚƐ͕ĂŶĚĂďŽĂƌĚƐŚŽǁŝŶŐŶĞǆƚƐƚĞƉƐ͘ ŽƚŚƉƌŽŐƌĂŵƐƚĂƚŝŽŶƐ
ŝŶĐůƵĚĞĚŝŶĨŽƌŵĂƚŝŽŶŽŶƚŚĞĐƌŝƚĞƌŝĂƵƐĞĚƚŽƌĂŶŬĂŶĚƉƌŝŽƌŝƚŝǌĞƚŚĞƉƌŽũĞĐƚƐ͘
Ϯ͘Ϯ͘ ǆŝƚ ]ƵƌǀĞǇ
KƉĞŶ +ŽƵƐĞƉĂƌƚŝĐŝƉĂŶƚƐǁĞƌĞƌĞƋƵĞƐƚĞĚƚŽĐŽŵƉůĞƚĞĂŶĞǆŝƚƐƵƌǀĞǇƚŽĚĞƚĞƌŵŝŶĞƚŚĞŝƌƐĂƚŝƐĨĂĐƚŝŽŶǁŝƚŚ
ƚŚĞŝŶĨŽƌŵĂƚŝŽŶƉƌĞƐĞŶƚĞĚ͕ĂŶĚƚŽŐŝǀĞĨĞĞĚďĂĐŬŽŶƚŚĞƌĞĐŽŵŵĞŶĚĞĚƉƌŽũĞĐƚƐ͘ %ŝŶĚŝŶŐƐĨƌŽŵƚŚĞĞǆŝƚ
ƐƵƌǀĞǇĂƌĞůŝƐƚĞĚďĞůŽǁ͘
ω
ω
ω

ϱϵ ǆŝƚ ]ƵƌǀĞǇƐǁĞƌĞƐƵďŵŝƚƚĞĚ
ϲϲƉĞƌĐĞŶƚŽĨƚŚĞĂƚƚĞŶĚĞĞƐůĞĂƌŶĞĚŽĨƚŚĞŵĞĞƚŝŶŐĨƌŽŵƚŚĞŵĂŝůĞƌ
ϮϳƉĞƌĐĞŶƚŽĨƚŚĞĂƚƚĞŶĚĞĞƐůĞĂƌŶĞĚŽĨŵĞĞƚŝŶŐƚŚƌŽƵŐŚŶĞŝŐŚďŽƌŚŽŽĚǁĞďƐŝƚĞͬĞŵĂŝůƐ

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ĚǀĂŶĐĞ ςůĂŶŶŝŶŐ
KĐƚŽďĞƌϮϳ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ]ƵŵŵĂƌǇ
WĂŐĞϯ

ω
ω
ω
ω
ω

^ŽŵĞĂƚƚĞŶĚĞĞƐŶŽƚĞĚƌŽĂĚƐŝŐŶƐĂŶĚǁŽƌĚͲŽĨͲŵŽƵƚŚĂƐŚŽǁƚŚĞǇůĞĂƌŶĞĚŽĨƚŚĞŵĞĞƚŝŶŐ
ŵĂũŽƌŝƚǇŽĨĂƚƚĞŶĚĞĞƐůŝǀĞŝŶƚŚĞĐŽƌƌŝĚŽƌ
>ĞƐƐƚŚĂŶŚĂůĨŽĨƚŚĞĂƚƚĞŶĚĞĞƐǁŽƌŬͬĂƚƚĞŶĚƐĐŚŽŽůŝŶĐŽƌƌŝĚŽƌ
ǀĞƌĂŐĞƐĐŽƌĞĨŽƌŚŽǁǁĞůůƚŚĞŵĞĞƚŝŶŐƉƌŽǀŝĚĞĚŝŶĨŽƌŵĂƚŝŽŶ͗ϴŽŶĂƐĐĂůĞŽĨϭƚŚƌŽƵŐŚϭϬ
DĂŶǇĂƚƚĞŶĚĞĞƐǁĞƌĞƉůĞĂƐĞĚǁŝƚŚƚŚĞŝŶĨŽƌŵĂƚŝŽŶƉƌŽǀŝĚĞĚ͕ďƵƚƐĞǀĞƌĂůŶŽƚĞĚĐŽŶĐĞƌŶƐǁŝƚŚ
ƉŽƚĞŶƚŝĂůĐƵƚͲƚŚƌŽƵŐŚƚƌĂĨĨŝĐǁŝƚŚŶĞǁƐƚƌĞĞƚĐŽŶŶĞĐƚŝŽŶƐ͖ŽƚŚĞƌƐǁĂŶƚĞĚƚŽƐĞĞƚŚĞƉƌŽũĞĐƚƐ
ŝŵƉůĞŵĞŶƚĞĚŵŽƌĞƋƵŝĐŬůǇ͘

Ŷ ǆĐĞůƐƉƌĞĂĚƐŚĞĞƚǁŝƚŚĂůůŽĨƚŚĞĞǆŝƚƐƵƌǀĞǇƌĞƐƉŽŶƐĞƐĂŶĚƐĐĂŶƐŽĨƚŚĞĞǆŝƚƐƵƌǀĞǇƐǁĞƌĞƉƌŽǀŝĚĞĚƚŽ
ƚŚĞĐŝƚǇ͘
^ƵďƐĞƋƵĞŶƚƚŽƚŚĞŵĞĞƚŝŶŐ͕ƐŽŵĞŵĞĞƚŝŶŐĂƚƚĞŶĚĞĞƐĞŵĂŝůĞĚĐŝƚǇƐƚĂĨĨƚŽƌĞƋƵĞƐƚĂĚĚŝƚŝŽŶĂů
ŝŶĨŽƌŵĂƚŝŽŶ͘

ϯ͘ EĞǆƚ ]ƚĞƉƐ
dŚĞŝŶĨŽƌŵĂƚŝŽŶĨƌŽŵƚŚĞ ϑƉĞŶ +ŽƵƐĞǁŝůůďĞƵƐĞĚƚŽŚĞůƉƌĞĨŝŶĞƚŚĞŽƵƚƌĞĂĐŚĞĨĨŽƌƚƐĂƐƚŚĞƉƌŽũĞĐƚƐ
ŵŽǀĞĨŽƌǁĂƌĚƵŶĚĞƌďŽƚŚ .] ĂŶĚ ] = ] ͘

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ĚǀĂŶĐĞ ςůĂŶŶŝŶŐ
KĐƚŽďĞƌϮϳ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ]ƵŵŵĂƌǇ
WĂŐĞϰ

KĐƚŽďĞƌϮϳ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ςŚŽƚŽƐ

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ĚǀĂŶĐĞ ςůĂŶŶŝŶŐ
KĐƚŽďĞƌϮϳ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ]ƵŵŵĂƌǇ
WĂŐĞϱ

^ŽƵƚŚĞĂƐƚ =ĂŶĚ ĐƋƵŝƐŝƚŝŽŶƐĂŶĚ ]ƚƌĞĞƚ ŽŶŶĞĐƚŝŽŶƐ
/ŶĚĞƉĞŶĚĞŶĐĞ ]ŝĚĞǁĂůŬĂŶĚ ŝĐǇĐůĞ ĚǀĂŶĐĞ ςůĂŶŶŝŶŐ
KĐƚŽďĞƌϮϳ͕ϮϬϭϱ ϑƉĞŶ +ŽƵƐĞ ]ƵŵŵĂƌǇ
WĂŐĞϲ

