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CLIMATE CHANGE ACTION COMMITTEE MEETING 
August 20, 2019 at 5:30 p.m.  
Location: Council Chambers  

2205 Otter Point Road, Sooke, BC 
 

AGENDA 
ITEM Page # 
1. Call to Order 

 
 

2. First Nation Recognition  

3. Approval of Agenda 
 

 

4. Approval of Minutes 
THAT the Committee approve the minutes from the July 16, 2019 Climate 
Change Action Committee meeting. 
 

1 

5. Delegations 
Biochar  
• Catherine Keogan 
• Discussion and recommendation 

 

 
 

6. Public Question and Comment Period  

7. Reports/Discussion 
7.1. CCAC Workshop  

• Councillor St-Pierre 
• Group discussion 
 
The Committee recommends to Council, THAT a workshop for the 
Climate Change Action Committee members be approved; AND 
THAT funding be allocated from [Council Contingency] and to not 
exceed $1,500. 

 
7.2. Climate Change Work Plan 

• Councillor St-Pierre 
• Christina Schlattner 
• Group discussion 

 
7.3. CCAC Terms of Reference   

• Overview – Councillor St-Pierre 
• Resources - Norm McInnis, CAO 
• Group discussion 

 
 
 
7.4. Youth Based Climate Action 

• Catherine Keogan 

 
 
 
 
 
 
 
 
 
 
 

5 
 
 
 

7 



 
 
 

• Group discussion 
 

8. Unfinished Business 
8.1. 2019 CCAC Meeting Schedule 

• need to re-schedule October date 
 

8.2. Food Security  
• Councillor St-Pierre 
• Group discussion 

 
8.3. From the May 27, 2019 Regular Council meeting:  

8.3.1. Air Pollution - Letter from Jean Siemens   

• For discussion. 
 

8.4. From the May 13, 2019 Regular Council meeting:  
8.4.1. Compassionate Action Plan   

• Receive for information 

8.4.2. Float Home  

• For Discussion 
8.4.3. Climate Action through Public Ridership – Letter from Mayor Lisa 

Helps  

• Receive for information 
8.4.4. Municipal Community Garbage Collection  

• To Research and Report back to Council with options 
 

 
9 
 
 
 
 
 
 

10 
 

11 
 
 

33 
34 
 
 

 
49 
 
 

50 
 
 
 
 

9. Roundtable 
 

 

10. Next Meeting 
 

• Tuesday, September 17, 2019 @ 5:30 p.m. 
 

 
 

11. Adjournment 
 

 



 MEETING MINUTES 
 

 

Phone: (250) 642-1634  Fax: (250) 642-0541  Email: info@sooke.ca  Website: www.sooke.ca 
 

 
  
 

Committee: Climate Change Action Committee  

Date: July 16, 2019 Location: Council Chambers Call to Order: 5:35 p.m.  
 
Attendees: (P=present, E=excused, A=absent) 

Councillor Tony St-Pierre, Chair P Diane Bernard  E 

Adrienne Wass P Eric Nolan  P 

Andrew Moore P Kyle Topelko P 

Catherine Keogan P Roland Alcock A 

Christina Schlattner P Susan Clarke P 
 
Staff:  
Laura Hooper, Head of Parks & 
Environmental Services  P Jennifer Royer-Collard, Corporate Services 

(Recorder) P 
 

1. Call to Order  
Councillor St-Pierre called the meeting to order at 5:35 p.m. 

 

2. First Nation Recognition  
Acknowledgment that the meeting is being held on the traditional lands of the T’Sou-ke 
Nation. 

 

3. Approval of Agenda 
THAT the agenda for the July 16, 2019 Climate Change 
Action Committee meeting be approved, as amended: 

• Move Item 8.2. Food Security, Item 9.1. May 27 
Regular Meeting Recommendations and Item 9.2 
Tabled Information from June 21, 2019 Committee 
Meeting to the August 20, 2019 meeting. 

• Change the title to Item 8.3. from “CCAC Strategic 
Plan” to “CCAC Action Plan”.  

• Change the title of Item 7.1. from “State of the 
Environment” to “History and Accomplishments of 
the CCAC”. 

Moved CK Carried  
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Minutes of the District of Sooke Climate Change Action Committee Meeting - July 16, 2019 

4. Approval of Minutes
THAT the minutes from the June 20, 2019 Climate
Change Action Committee meeting be approved, as
amended:

• The bio for Catherine Keogan be changed to strike
out “Local farmer” and add a bullet for read “has
worked with the Sooke Fine Arts Show for many
years”.

• The first bullet for Christina Schlattner’s bio be
edited to the following: “Background in adult
education, research and marketing”.

Moved AW Carried 

5. Delegations
Activities for Special Events – Ann Clement
Ms. Clement provided various options for education at public events on Climate Change
mitigation in the community. Suggesting that empowering the residents with strategies that
are obtainable and realistic would assist in changing the negative patterns and provide
opportunity for change.

Introdcution – Eric Nolan 
Mr. Nolan provided a breif history of his work in the logging industry, an overview as an 
owner/operator of a slavage company and his work within the waste industry.  Additionally 
he provided information on Biochar, a practice that converts waste into highly porous 
charcoal that is a simple tool to combat climate change.  

6. Public Question and Comment Period
There were no contributions provided by the public.

7. Reports
7.1. History and Accomplishments of the CCAC
The Head of Parks and Environmental Services and past chair, Jeff Bateman, provided a
PowerPoint presentation and overview of the written staff report detailing the history of past
Climate Change Action Committees.
Discussion:

• Importance of identifying tangible projects to assist residents in the reduction of their
contribution to climate change.

7.2. T’Sou-ke First Nation – Vision in Progress 
Andrew Moore, Special Projects Manager for the T’Sou-ke Nation, provided a PowerPoint 
presentation and overview of the successful project initiated by the T’Sou-ke Nation, their 
community education programs on climate change mitigation and future plans to ensure the 
future of sustainable living.  

Discussion: 
• Desire to expand the initiatives developed by the T’Sou-ke into the community.
• Possibilities of working together on building Eco Tourism, creating job opportunities

locally and enhance education on the climate. Page 2



Minutes of the District of Sooke Climate Change Action Committee Meeting - July 16 2019 

8. New Business
8.1. and 8.2. tabled until next meeting, Tuesday, August 20, 2019.
8.3. CCAC Action Plan
The objective of the plan will be to create priorities for the committee to action, based on the
District of Sooke bylaws, polices and directives. The actions should identify opportunities to
address a specific item/ issue and correlate with the priority (heading) in the plan. Once an
overall action plan is created, each action should include an objective, strategy for execution,
framework, timeline and success indicators.

Once the Action Plan is ready it will be presented to Council requesting endorsement to
move forward with the execution of the plan.

The following priorities were identified as the pillars of the Action Plan, but will not remain
limited to these should the committee located missing priorities:

• Active Transportation (Community Energy & Emissions Plan)
• Local Economic Development (Community Energy & Emissions Plan and the OCP)
• Zero Emissions-Green Energy (OCP)
• Waste Management (Council Direction)
• Food Security (Committee suggestion)

o All of the above items will include community engagement and education
through various forms of communication.

The following actions were discussed: 
• Advocate for National telecommute plan
• Increase taxi/ ride share options
• Freedom Garden
• New policy on land acquisition
• Education program for youth and children
• Zoning amendment for easier to acquire for small home-based businesses
• Business Tax Reduction – attract new businesses
• Review DCC fees
• Options for local workstations/ office space to limit commuting
• Research biochar options
• Plastic processing facility
• Organics/ yard waste facility or pickup
• Solar panels for local distribution
• Increase EV charging stations
• Program for community on climate-wise gardening

Staff will compile information into a chart that will form the base, starting point, of the 
committee’s Action Plan.  

The next meeting will be dedicated fully to development of the committee’s Action Plan. 

9. Recommendations from Council
9.1. and 9.2. tabled until next meeting, Tuesday, August 20, 2019.

• Further discussion on these items will be included in the Action Planning session
where each item will be prioritized.

Page 3



Minutes of the District of Sooke Climate Change Action Committee Meeting - July 16, 2019 

10. Next Meeting
Tuesday, August 20, 2019 at 5:30 p.m. in Council Chambers

11. Adjournment
The meeting was adjourned at 7:40 p.m.

Moved AW Carried 

Chair Corporate Officer 
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TERMS OF REFERENCE 

Climate Change Action Committee 

Date Adopted: April 23, 2019 
 

Historical Changes: n/a 
 

 
Purpose: 
 
The purpose of the Climate Change Action Committee is to provide advice to Council and recommend 
policies that will assist the District in achieving its aspirationto achieve a reduction in all carbon 
emissions by 40-50%, in both corporately and in the community, to be carbon neutral by 2030.. (take 
wording from declaration). 
 
Mandate: 
 
Specific responsibilities of the Committee include, but are not limited to, the following: 
 

• Inspire and sustain community commitment to achieving the District’s climate action objectives; 
• Identify and provide recommendations on climate adaptation and mitigation options; 
• Identify opportunities and make recommendations on ways to build local climate action 

awareness and promote environmental stewardship within the community; 
• Identify opportunities and make recommendations on innovative projects to help achieve 

carbon neutrality and where appropriate, develop and implement said projects; 
• Providing a local perspective on the environment while giving due consideration to the balance 

between social, environmental and economic aspects; 
• To advise Council on issues of environmental importance to community partners and 

stakeholder groups of the community at large; 
• Communicate and develop relationships with organizations beyond the District of Sooke for the 

purpose of exchanging ideas, experiences, plans and successes; 
• Provide recommendations and feedback on other climate change issues, as directed by Council, 

including environmental bylaws and policies; 
 
Membership: 
 
The membership will consist of up to ten (10) members including: 

• One (1) member of Council to serve as Chair, appointed by the Mayor; and 
• Nine (9) community representatives appointed by the Council 
• Extended invitation to Chief Planes to recommend an appropriate representative of the  T’Sou-

ke First Nations community as a member of the CCAC. 
 
Term: 
 
Members shall be appointed by Council resolution to a one two- year term, ending December 1st of each 
the second year, except for in a year of a general local election, in which case members’ appointments 
expire on November 1st. 
 
 

Page 7



 
Meetings: 
 
The Committee will meet once a month, on the third Tuesday at 5:30 p.m. the day and time to beas 
determined by the committee members.  No meetings are held during the summer and winter breaks 
(July, August and December).  Special meetings may be held at the call of the Chair.  The meeting rules 
and procedures will be in accordance with the Council Procedure Bylaw. 
 
Staff Support: 
 
The Parks and Environmental Services Department will be the primary contact and will provide, or 
delegate, the required professional support.  The Corporate Services Department will provide secretarial 
and administrative support. 
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American Lawn Care Emissions
Posted on October 10, 2017 by Kyle Nolan

Kyle Nolan

Russ deForest

Math 33, W&R1

9 October,  2017

American Lawn Care Emissions

            In the simmering ninety-degree heat of summer through the months of May to August, my primary work 

title is laborer. More specifically, I weed-whack with a gas-powered Stihl FS-250 for 8 hours a day, five days a 

week. This doesn’t seem like much, but according to data the emissions that I put out alone in a week is 

comparable to a road trip across the United States in a sedan. Factor this in with the five-other weed-whackers I 

work with and the fifty-four million people in the United States that uses their lawn care equipment in the U.S. 

and we quickly have a much larger problem on our hands. The problem is not merely that we want our lawns to 

look clean and cut, but that we are using gas-powered engines to do this work. With switching to a greater power 

such as electricity comes a great responsibility… and a greater time spent in the yard on the weekend finishing 

your work. When it boils down, you can have a powerful machine with bad emissions, or a less-powerful machine 

with no emissions at all. When you are done considering which you would rather have, and what your specific 

stance is on the environment, you have to weigh the scales… with the money you have to spend for your choice. 

Practicality in the electric and gas-powered engines is the next question, leaving your morals stranded in the 

thought process of which is easier to buy. The following will show what the cost of the switch from electric to gas-

powered engines would be to an average American and what they would benefit from in practicality.

Every weekend in the United States, fifty-four million Americans mow their lawns, which uses eight-hundred 

million gallons of gas per year [Springfels n.pag]. When broken down, that’s about 15 million gallons of gasoline to 

cut our yards and businesses alone. The eight-hundred million gallons of gas used each weekend is accompanied 

by the seventeen million gallons of gasoline we spill just filling up our tanks of gas each year, this amount is more 

than the amount of oil that was spilled by the Exxon Valdez [Springfels n.pag].

Avoiding all of this mess could be an easier process than we would expect as Americans, but the real question asks 

if the pros outweigh the cons. Five percent of the nation’s air pollution was accounted for by carbon monoxide, 

volatile organic compounds, and nitrogen oxides due to unregulated emissions from lawn care equipment 

[Springfels n.pag]. This changed in 1995, when the Environmental Protection Agency started regulating the 

emissions coming come these lawn care machines like lawn-mowers and weed-whackers. Now as a nation, we are 

Mathematics for Sustainability: Fall 2017
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under the EPA’s “phase 3,” which has successfully cut these volatile compounds down by seventy percent than 

what they used to be [Springfels n.pag].

Although the regulations put in place and the impact it has had seems impressive, the Union of Concerned 

Scientists released a statistic, saying that when you run a gas-powered mower, you are creating an equal amount 

of pollution to driving eight sedans at 55 miles per hour for one hour [Springfels n.pag]. This is no longer a 

sustainable number that we can ignore, the switch to greener, and electric mowers are right on the horizon. The 

people of your neighborhoods around the nation have been pushing to ban the gas-powered mowers and leaf-

blowers because they’re typically found to be harmful to the environment and noisy to the neighborhood. A lot of 

this can be attributed to the characteristics of the two-stroke engine: which completes a cycle of combustion 

through two pistons, is very cheap, compact, and lightweight [Palmer n.pag].

            According to Springfels, for every 500 gas-powered mowers eliminated, you take away 212 lbs. of 

hydrocarbons, 2 lbs. of nitrogen oxides, and about 1 ton (2,000 lbs.) of carbon dioxide [Springfels n.pag]. This, 

paired with the number of Americans mowing and maintaining their lawns each weekend, will yield the results of 

how much pollutant Americans wouldn’t release into the atmosphere each year.

Hydrocarbons:

Nitrogen Oxides:

Carbon Dioxides:

As the calculations from the practicality show, we would save so much on emissions each year, but does that still 

outweigh the cost of getting all Americans to switch to the electric models? Top of the line electric mowers can cost 

you a pretty penny, with the “Ryobi R48110” costing $2,500 and the “Cub Cadet RZT S Zero ZTR” costing roughly 

$4,000 [Hope n.pag]. These mowers and weed-whackers are mostly attributed to the use of their Lithium-Ion 

batteries, which require extra electricity to charge and power [Hope n.pag]. In my experience working as a weed-

whacker, the halt in progress to stop and charge batteries for an eight-hour day would be enough to just fire us 

and let the weeds overgrow. To charge each battery the cost is about $5 per year in electricity, which doesn’t seem 

like much but has a larger effect on the nation as a whole, and these batteries only last about 60 minutes on a 

charge [How to Pick n.pag].

According to the article “How to Pick A Lawn Mower That’s Easy on Man–And Nature,” the ratio in cost between 

buying a gas-powered mower, and an electric-powered mower is 1.5, meaning the cost is 1 ½ times more 

expensive for an electric mower with the same output and performance [How to Pick n.pag]:

× × × =
54 Million Americans

 Weekend
500 gas mowers
500 Americans

.424 lbs. Hydrocarbons
1 gas mower

52 weeks
1 year

1.2 ×  lbs. hydrocarbons saved109

year

× × × =
54 Million Americans

 Weekend
500 gas mowers
500 Americans

.004 lbs. Nitrogen Oxides
1 gas mower

52 weeks
1 year

1.1 ×  lbs. Nitrogen Oxides saved107

year

× × × =
54 Million Americans

 Weekend
500 gas mowers
500 Americans

4 lbs. Carbon Dioxides
1 gas mower

52 weeks
1 year

1.1 ×  lbs. Carbon Dioxides saved1010

year

× 54 Million Americans =
$5.00
 Year

$270, 000, 000
Year
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Walking head-to-toe in coveralls, boots, hardhats, and not to mention fresh cut grass, it is hard to believe that 

your weed-whacker still put out more energy and emissions than you have; even if you have sweat through two 

layers of clothing and almost passed-out from heat exhaustion plus the direct exhaust from the engine itself. 

Though it may seem dramatized, there are many young Americans working for contractors, Americans walking 

house to house to make money, and many more Americans using their mowers for lawncare use each weekend; 

not only putting themselves in harm’s way, but the whole planet as well.  When it comes down to finding the 

appropriate piece of lawncare equipment, switching to electric-power as a collective in the United States would 

surely outweigh the cons of keeping the gas-guzzling mowers and weed-whackers used in today’s world. The key 

points to consider in these findings would be cutting down on the emissions produced by a quarter of all 

Americans, the relative low cost it would be to switch to the electric, and how the performance isn’t fully out-

matched to the reign of gas-powered engines. Thank you for following throughout this piece of writing, hopefully 

it will guide your thoughts and actions as you progress through buying greener lawncare equipment, whether it be 

for the first time or for renewing and replacing old pieces of equipment.
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5 Responses to American Lawn Care Emissions

$1000 gas mower × 1.5 (Constant ratio for gas-electric mower cost conversion) × 54 Million Americans = $81 Billion to switch to electric powered mowers

Joe Balawajder says:
October 19, 2017 at 6:44 pm 

Hi Kyle!

As I read your Write and Respond 1 article, I immediately noticed your outstanding use of the MathJax application within the 

blog. To start, you listed the current problems with the emissions produced by lawn care and then you also provided a small 

pie-chart and this was a great way to back up what you stated. The topic of lawn care emissions is not a topic that we have 

discussed as a class, at least to my knowledge, but this was a great topic of choice in that it clearly involves the topic of 

sustainability. The lawn care emissions from lawn mowers, leaf blowers, weed whackers, etc. are negatively affecting our air, 

and you did a great job of describing these problems and also backing your information up using multiple graphs and again, 

the great usage of MathJax. You mentioned that 1/4 of Americans are guilty of using gas-powered machines, which I believe 

adds some perspective to your article. Mentioning that the switch to electric-powered devices would be a relatively low-cost 

switch is very important as many Americans would say that they simply do not want to spend money on a new lawn mower 

when theirs works perfectly fine. The fact of the matter is, it doesn’t. Sure it cuts their grass, but the pollution that takes place 

during the action of mowing is the real problem at hand. I also like the fact that you listed proper alternatives to the gas-

powered machines that pollute our environment’s air. The switch to electric-powered machines would certainly outweigh the 
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cons of a gas-powered lawn mower/leaf blower/weed whacker etc.

Great job Kyle!

-Joe Balawajder

Jonathan Demi Ajayi says:
October 22, 2017 at 3:37 am 

Hi It was a really insightful piece and I believe the question of switching from gas power to electric power appliances is asked 

not for just lawncare but for many other products such as cars, cookers etc. I think you did a good job analysing in detail all 

the aspects of your argument especially costs. Cost is an important factor and is usually what most people consider when this 

topic comes to mind. I think there are pros and cons for both gas and electric power. In my opinion I think gas powered 

appliances are more eco friendly than electric powered appliances because charging electric appliances will ultimately raise 

one’s carbon footprint but there are other factors involved. I do like the way you laid out your arguments and equation and all 

your points helped strengthen your stance.

Madi Murphy says:
October 23, 2017 at 2:00 am 

The topic of this post was unique and personal and that’s made it great. Firstly, the topic of lawn work is mostly not 

acknowledged when thinking of ways to cut down on unnecessary waste. This is incredibly odd when you see just how much 

this matter accumulates. This seems like a big issue that should be addressed. The math was done in a way that made it easy 

to understand and it was nice that you went farther than just one source that would be saved with reductions. Plus the fact 

you used an issue that directly affects you, made it more passionate of a blog post and that’s something that will make people 

relate to it more. Overall a great piece.

Dave VanLandingham says:
October 23, 2017 at 2:41 am 

Kyle, I thought your blog post about American lawn care emissions was really interesting. I spent a summer working for a 

landscaping company and spent much of that summer working with a mow crew and doing line trimming/ weed whacking. 

Truthfully, the emissions from the mowers and weed whackers were not something I thought much about despite 

considering myself an environmentally conscious person, so when I read that the emissions emitted in one weeks worth of 

work are equivalent to those from a cross country road trip, I was pretty surprised. Your blog post did a good job of breaking 

down these large figures into understandable quantities which helped support your point. While I agree that currently 

electric weed whackers are not comparable to 2 stroke gas weed whackers, I do believe that electric weed whackers will be the 

way of the future. You addressed battery storage issues in your blog post, but battery storage and cost and the the two biggest 

obstacles standing in the way. Electric motors make more torque than gasoline motors and the power, quietness, efficiency of 

electric motors make them a great substitute to gasoline motors, however, until battery storage issues and price point issues 

are addressed, they will not be a viable option.

Dominique C Miller says:
October 23, 2017 at 9:29 pm 

Hi Kyle,

Awesome post! I’d like to start by mentioning how clearly your calculations were presented and how easy it was for me to 

follow through your post. This topic was very unique and this post goes on to explain the significance of being more eco 

friendly by using gas and less electricity. I think the information provided in this post was useful and not only met the desired 

requirements but explained the importance of gas powered lawn mowers because you were so passionate about the topic 

being that it was a job you spent most of your summer doing. Overall great topic and the specification of a low cost switch 

was a good point to throw in because everyone can be eco friendly even at a low cost.

Proudly powered by WordPress. 

Page 15



How to Pick A Lawn Mower 
That's Easy on Man--And Nature
What is currently available in lawn mowers that are easier on the environment, and run 

on more than human power?

Sign In 

Dear EarthTalk: What’s available now in lawn mowers that are easier on the environment? My yard is too big for 

one of those “reel” mowers, and I’m no longer a spring chicken, so I have to buy something that runs on more 

than human power. What’s out there?

-- Joel Klein, Albany, NY

According to the U.S. Environmental Protection Agency (EPA), traditional gas-powered lawn mowers are a public nuisance to say 

the least. Using one of them for an hour generates as many volatile organic compounds—dangerous airborne pollutants known to 

exacerbate human respiratory and cardiovascular problems—as driving a typical car for 350 miles. The EPA estimates that, with 

some 54 million Americans mowing their lawns on a weekly basis, gas lawn mower emissions account for as much as five percent of 

the nation’s total air pollution. Beyond that, homeowners spill some 17 million gallons of gasoline every year just refueling their 

lawn mowers.

So what’s a green-minded property owner to do about keeping the grass down? Go electric, of course!

Electric mowers, which either plug into a wall outlet via a long cord or run on batteries charged up from the grid, create no exhaust 

emissions and run much cleaner than their gas-powered counterparts. They also need less maintenance, with no spark plugs or 

belts to worry about, and are easier to use, as they tend to be smaller and come with push-button starters. The icing on the cake 

might be the fact that electric mowers are cheaper to run, using about as much electricity as an ordinary toaster. Most electric 

mower owners spend about $5 a year on electricity to keep their grass trimmed just right. The non-profit Electric Power Research 

Institute reports that replacing half of the 1.3 million or so gas mowers in the U.S. with electric models would save the equivalent 

amount of emissions of taking two million cars off the road.

A D V E R T I S E M E N T

We use cookies to personalize content and ads, to provide social media features and to 

analyze our traffic. We also share information about your use of our site with our social media, 

advertising and analytics partners. Privacy Policy
✓ Accept CookiesCookie Settings

Page 16



30-60 minutes on a charge, depending on battery size and type, though that’s plenty sufficient for the average lawn (just remember 

to re-charge it in time for the next mow).

And, of course, just because electric mowers don’t consume fossil fuels or spew emissions directly doesn’t mean they are totally 

green-friendly. Most people derive their household electricity from coal-fired power plants, the dirtiest of all energy sources. Of 

course, running an electric mower on electricity generated from clean and renewable sources (solar, wind or hydro power) would be 

the greenest of all possibilities, and those days may be upon us soon.

For those ready to take the electric mower plunge, the Greener Choices website, a project of Consumer Reports, gives high marks to 

Black & Decker’s corded ($230) and cordless ($400) models for their efficiency, reliability and ease-of-use. Corded models from 

Worx and Homelite (both around $200) also fared well, along with cordless offerings from Craftsman, Homelite, Remington and 

Neuton ($300-450).

CONTACTS: Black & Decker, www.blackanddecker.com; Remington, www.remingtonpowertools.com; Homelite, 

www.homelite.com; Worx, www.worxpowertools.com; Neuton, www.neutonpower.com; Greener Choices, www.greenerchoices.org.

GOT AN ENVIRONMENTAL QUESTION? Send it to: EarthTalk, c/o E/The Environmental Magazine, P.O. Box 5098, 

Westport, CT 06881; submit it at: www.emagazine.com/earthtalk/thisweek/, or e-mail: earthtalk@emagazine.com. Read past 

columns at: www.emagazine.com/earthtalk/archives.php.

A D V E R T I S E M E N T

We use cookies to personalize content and ads, to provide social media features and to 

analyze our traffic. We also share information about your use of our site with our social media, 

advertising and analytics partners. Privacy Policy
✓ Accept CookiesCookie Settings
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1DWLRQDO�(PLVVLRQV�IURP�/DZQ�DQG�*DUGHQ�(TXLSPHQW�

-DPLH�/�%DQNV��3K'��06�

4XLHW�&RPPXQLWLHV��,QF���32�%R[������/LQFROQ��0$��������

5REHUW�0F&RQQHOO��(QYLURQPHQWDO�(QJLQHHU�

86�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��5HJLRQ������3RVW�2IILFH�6TXDUH��%RVWRQ��0$�������

$EVWUDFW�

%DFNJURXQG��7KH�FRQWULEXWLRQ�RI�JDVROLQH�SRZHUHG�ODZQ�DQG�JDUGHQ�HTXLSPHQW��*/*(��WR�DLU�SROOXWDQW�
HPLVVLRQV�LQ�WKH�8QLWHG�6WDWHV�KDV�QRW�EHHQ�H[WHQVLYHO\�VWXGLHG��*RDO��2XU�JRDO�LV�WR�SURYLGH�DQQXDO�86�
DQG�VWDWH�OHYHO�HPLVVLRQV�HVWLPDWHV�RI�YRODWLOH�RUJDQLF�FRPSRXQGV��92&���FULWHULD�SROOXWDQWV��FDUERQ�
PRQR[LGH�>&2@��QLWURJHQ�R[LGHV�>12[@��SDUWLFXODWH�PDWWHU�>30@�����PLFURQV��LQFOXGLQJ�30�������
PLFURQV�>30�����30���@��DQG�FDUERQ�GLR[LGH��&2���IURP�*/*(��ZLWK�D�IRFXV�RQ���VWURNH�HQJLQHV��
0HWKRGV��3ROOXWDQW�HPLVVLRQV�GDWD�ZHUH�H[WUDFWHG�IURP�WKH�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\¶V��(3$��
�����DQG������PRGHOLQJ�SODWIRUP��YHUVLRQ�����IRU�*/*(��6RXUFH�&RGH�&ODVVLILFDWLRQV�
����������í�������������DQG�HTXLSPHQW�SRSXODWLRQ�GDWD�ZHUH�REWDLQHG�IURP�WKH�(3$¶V�QRQURDG�
PRGHO��'DWD�ZHUH�VRUWHG�E\�HTXLSPHQW�W\SH�DQG�FKDUDFWHULVWLFV��$JJUHJDWH�DQG�HTXLSPHQW�VSHFLILF�
HPLVVLRQV�ZHUH�FDOFXODWHG�DQG�FRPSDUHG�ZLWK�HPLVVLRQV�IURP�DOO�JDVROLQH�IXHOHG�QRQURDG�HTXLSPHQW��
5HVXOWV�DUH�SUHVHQWHG�DV�GHVFULSWLYH�VWDWLVWLFV��5HVXOWV��,Q�������DSSUR[LPDWHO\������PLOOLRQ�WRQV�RI�
SROOXWDQWV�ZHUH�HPLWWHG�E\�*/*(��92& ���������&2 �����������12[ ��������30�� ��������
&2� �������������DFFRXQWLQJ�IRU����í����RI�DOO�QRQURDG�JDVROLQH�HPLVVLRQV��*DVROLQH�SRZHUHG�
ODQGVFDSH�PDLQWHQDQFH�HTXLSPHQW��*/0(��OHDI�EORZHUV�YDFXXPV��DQG�WULPPHUV��HGJHUV��EUXVK�FXWWHUV��
DFFRXQWHG�IRU�����RI�92&V�DQG�DURXQG�����RI�ILQH�30��7ZR�VWURNH�HQJLQHV�ZHUH�UHVSRQVLEOH�IRU�WKH�
YDVW�PDMRULW\�RI�ILQH�30�IURP�*/0(��6WDWH�GDWD��&DOLIRUQLD��1HZ�<RUN��7H[DV��,OOLQRLV��DQG�)ORULGD���
�����SURMHFWLRQV��DQG�DGGLWLRQDO�FRPSDULVRQV�DUH�SUHVHQWHG��0HWKRGRORJLFDO�LVVXHV�DUH�GLVFXVVHG��
&RQFOXVLRQV��*/*(�DFFRXQWV�IRU�D�PDMRU�SRUWLRQ�RI�86�QRQURDG�JDVROLQH�HPLVVLRQV��7ZR�VWURNH�
HQJLQHV�DUH�DQ�LPSRUWDQW�VRXUFH�RI�92&V�DQG�FULWHULD�SROOXWDQWV����

&RUUHVSRQGLQJ�$XWKRU��MDPLH#TXLHWFRPPXQLWLHV�RUJ�
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*DVROLQH�SRZHUHG�ODZQ�DQG�JDUGHQ�HTXLSPHQW��*/*(��UDQJLQJ�IURP�VWULQJ�WULPPHUV�WR�VWXPS�
JULQGHUV�DQG�WUDFWRUV�LV�D�VRXUFH�RI�KLJK�OHYHOV�RI�ORFDOL]HG�HPLVVLRQV�WKDW�LQFOXGHV�KD]DUGRXV�DLU�
SROOXWDQWV��FULWHULD�SROOXWDQWV��DQG�FDUERQ�GLR[LGH��&2�������:RUNHUV�XVLQJ�FRPPHUFLDO�HTXLSPHQW�DUH�
H[SRVHG�ZKHQ�WKH\�DUH�FORVH�WR�WKH�HPLWWLQJ�VRXUFHV�VHYHUDO�KRXUV�HDFK�GD\��VHYHUDO�GD\V�D�ZHHN�LQ�
VHDVRQV�RI�XVH��2WKHU�PHPEHUV�RI�WKH�SXEOLF��LQFOXGLQJ�FKLOGUHQ��PD\�DOVR�EH�H[SRVHG�WR�KLJK�OHYHOV�RI
HPLVVLRQV�IURP�FRPPHUFLDO�ODQGVFDSH�PDLQWHQDQFH�HTXLSPHQW��*/0(��VXFK�DV�OHDI�EORZHUV��WULPPHUV��
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FRQGLWLRQV��SUHPDWXUH�GHDWK��DQG�HIIHFWV�RQ�SUHQDWDO�GHYHORSPHQW������6KRUW�WHUP�DQG�ORQJ�WHUP�
H[SRVXUHV�DUH�LPSOLFDWHG���+RZHYHU��*/*(�DV�D�VRXUFH�RI�WKHVH�HPLVVLRQV�KDV�UHFHLYHG�OLWWOH�DWWHQWLRQ�
8QGHUVWDQGLQJ�WKH�FKDUDFWHULVWLFV�RI�*/*(�DQG�*/0(�HPLVVLRQV�FDQ�KHOS�HVWLPDWH�SRWHQWLDO�KHDOWK�
LPSDFWV�RI�WKHVH�FORVH�WR�WKH�VRXUFH�HPLVVLRQV���

7KH�JRDO�RI�WKLV�VWXG\�ZDV�WR�FKDUDFWHUL]H�DQQXDO�HPLVVLRQV�IURP�*/*(�DW�WKH�QDWLRQDO�OHYHO�DQG�
LQ�VHOHFWHG�VWDWHV�DQG�WR�HVWLPDWH�WKH�FRQWULEXWLRQ�RI�*/0(�WR�WKRVH�HPLVVLRQV��6SHFLDO�DWWHQWLRQ�LV�SDLG�
WR���VWURNH�*/0(�HQJLQHV��7KH�HPLVVLRQV�FRQWULEXWLRQV�IURP�WKH�IRXU�RI�WKH�ILYH�PRVW�SRSXODWHG�VWDWHV�
DUH�GHULYHG�IURP�WKH�1(,��DQG�IRU�&DOLIRUQLD��IURP�WKH�HPLVVLRQV�LQYHQWRU\�RI�WKH�&DOLIRUQLD�$LU�
5HVRXUFHV�%RDUG��&$5%����

0(7+2'6�

6WXG\�'HVLJQ�

7KH�*/*(�HPLVVLRQV�DQDO\]HG�DUH�WRWDO�YRODWLOH�RUJDQLF�FRPSRXQGV��92&��DQG�LQGLYLGXDO�
92&V��EHQ]HQH������EXWDGLHQH��DFHWDOGHK\GH��IRUPDOGHK\GH���FULWHULD�SROOXWDQWV��FDUERQ�PRQR[LGH�
>&2@��QLWURJHQ�R[LGHV�>12[@��SDUWLFXODWH�PDWWHU�>30@�����PLFURQV��LQFOXGLQJ�30�������PLFURQV�>30�
����30���@���DQG�FDUERQ�GLR[LGH��&2����(TXLSPHQW�SROOXWDQW�GDWD�ZHUH�H[WUDFWHG�IURP�6&&�VXPPDU\�
UHSRUWV�IURP�WKH�(3$¶V������DQG������PRGHOLQJ�SODWIRUP��YHUVLRQ�����DQG�HTXLSPHQW�SRSXODWLRQ�GDWD�
ZHUH�REWDLQHG�IURP�WKH�1RQURDG�PRGHO��*/*(�LQFOXGHG�WKH�HTXLSPHQW�LQ�7$%/(���DQG�LGHQWLILHG�E\�
6RXUFH�&RGH�&ODVVLILFDWLRQV�����������í������������7KH�*/0(�VXEVHW�LV�GHILQHG�DV�OHDI�
EORZHUV�YDFXXPV��WULPPHUV�HGJHUV�EUXVK�FXWWHUV��DQG�PRZHUV��*URXSLQJV�RI�HTXLSPHQW��HJ��OHDI�
EORZHUV�YDFXXPV��ZHUH�SUHGHILQHG�E\�WKH�1(,��

³$OO�(PLVVLRQV´�DUH�GHILQHG�DV�DOO�HPLVVLRQV�IURP�VWDWLRQDU\�DQG�PRELOH�VRXUFHV��H[FOXGLQJ�
ELRJHQLF�DQG�QDWXUDOO\�RFFXUULQJ�HPLVVLRQV��³$OO�1RQURDG�(PLVVLRQV´�DUH�GHILQHG�DV�DOO�HPLVVLRQV�IURP�
WKH�HTXLSPHQW�W\SHV�DFFRXQWHG�IRU�ZLWKLQ�WKH�1RQURDG�PRGHO��QRWH�WKDW�WKLV�GRHV�QRW�LQFOXGH�HPLVVLRQV�
IURP�FRPPHUFLDO�PDULQH��UDLO��DQG�DLUFUDIW�VRXUFHV��³*DVROLQH�1RQURDG�(PLVVLRQV´�DUH�GHILQHG�DV��
HPLVVLRQV�IURP�JDVROLQH�IXHOHG�HTXLSPHQW�DFFRXQWHG�IRU�ZLWKLQ�WKH�1RQURDG�PRGHO��1DWLRQDO�HPLVVLRQV�
ZHUH�DQDO\]HG�E\�W\SH�RI�HTXLSPHQW�DQG�HQJLQH�FRQILJXUDWLRQ�DV�VKRZQ�LQ�7$%/(����$OO�UHVXOWV�DUH�
SUHVHQWHG�DV�GHVFULSWLYH�VWDWLVWLFV���
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$OO�1RQURDG�(PLVVLRQV�ZHUH�FRPSDUHG�WR�$OO�(PLVVLRQV��*/*(�HPLVVLRQV�ZHUH�WKHQ�FDOFXODWHG�
DQG�FRPSDUHG�ZLWK�$OO�1RQURDG�(PLVVLRQV�DQG�$OO�(PLVVLRQV����

&RQWULEXWLRQ�RI�/DQGVFDSH�0DLQWHQDQFH�(TXLSPHQW�WR�*/*(�(PLVVLRQV�

*/0(�HPLVVLRQV�DQG�WKHLU�FRQWULEXWLRQ�WR�*/*(�DQG�$OO�1RQURDG�(PLVVLRQV�ZHUH�DQDO\]HG��
$GGLWLRQDO�DQDO\VHV�ZHUH�FRQGXFWHG�WR�H[DPLQH�WKH�UHODWLYH�FRQWULEXWLRQV�RI���VWURNH�*/0(�HQJLQH�
HPLVVLRQV���

3URMHFWHG�*URZWK�RI�*/*(�(PLVVLRQV������í�����
*/*(�HPLVVLRQV�SURMHFWHG�IRU������ZHUH�REWDLQHG�IURP�WKH�(3$¶V������PRGHOLQJ�SODWIRUP��

YHUVLRQ����DQG�FRPSDUHG�ZLWK������HPLVVLRQV���

*/*(�(PLVVLRQV�LQ�WKH�)LYH�/DUJHVW�6WDWHV�

6WDWH�OHYHO�HPLVVLRQV�GDWD�IURP�WKH�ILYH�PRVW�SRSXODWHG�VWDWHV��86�&HQVXV��±�&DOLIRUQLD��)ORULGD��
,OOLQRLV��1HZ�<RUN��DQG�7H[DV�±�ZHUH�H[WUDFWHG�DQG�DQDO\]HG���(VWLPDWHV�RI�*/*(�HPLVVLRQV�IRU�
)ORULGD��,OOLQRLV��1HZ�<RUN��DQG�7H[DV�ZHUH�EDVHG�RQ������GDWD�IURP�WKH�(3$¶V������PRGHOLQJ�
SODWIRUP��YHUVLRQ����(VWLPDWHV�RI�*/*(�HPLVVLRQ�IRU�&DOLIRUQLD�ZHUH�EDVHG�RQ�GDWD�IURP�WKH�&$5%¶V�
2))52$'�����0RGHO�DQG�HVWLPDWHG�IRU�������1R�DGMXVWPHQWV�ZHUH�PDGH�IRU�SRWHQWLDO�GLIIHUHQFHV�LQ�
DQQXDO�HPLVVLRQV�EHWZHHQ������DQG������&DOLIRUQLD�GDWD��7KH�SURJUDP�VWUXFWXUH�RI�WKH�2))52$'�����
0RGHO�SURYLGHV�D�JHQHUDO�RYHUYLHZ�RI�WKH�PHWKRGRORJ\�XVHG�WR�HVWLPDWH�HPLVVLRQV�IURP�RII�URDG�
VRXUFHV��KWWS���ZZZ�DUE�FD�JRY�PVHL�RIIURDG�SXEV�RIIURDGBRYHUYLHZ�SGI�����
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(DFK�VWDWH¶V�FRQWULEXWLRQ�WR�QDWLRQDO�*/*(�(PLVVLRQV�ZDV�FDOFXODWHG�DQG�FRPSDUHG�ZLWK�LWV�
FRQWULEXWLRQV�WR�WKH�86�ODQGVFDSH�PDLQWHQDQFH�ODERU�IRUFH�DQG�WKH�86�SRSXODWLRQ���/DERU�IRUFH�VWDWLVWLFV�
ZHUH�VRXUFHG�IURP�WKH�%XUHDX�RI�/DERU�6WDWLVWLFV��0D\������UHSRUWV��ZZZ�EOV�RHV��DQG�SRSXODWLRQ�GDWD�
IURP�WKH������86�&HQVXV���

1RQURDG�$LU�(PLVVLRQV�0RGHO�

� (3$�GHYHORSHG�D�QRQURDG�DLU�HPLVVLRQV�PRGHO�LQ�WKH�����V�WR�SURYLGH�HVWLPDWHV�RI�HPLVVLRQV�
IURP�PRVW�W\SHV�RI�QRQURDG�HTXLSPHQW��LQFOXGLQJ�FRQVWUXFWLRQ�HTXLSPHQW��UHFUHDWLRQDO�PDULQH�YHVVHOV��
DQG�ODZQ�DQG�JDUGHQ�HTXLSPHQW��/*(���7KH�PRGHO�LV�UHIHUUHG�WR�VLPSO\�DV�WKH�³1RQURDG´�PRGHO��DQG�LW�
KDV�EHHQ�XSGDWHG�D�QXPEHU�RI�WLPHV�VLQFH�LWV�FUHDWLRQ���'RFXPHQWDWLRQ�IRU�WKH�PRGHO�H[LVWV�DV�D�QXPEHU
RI�WHFKQLFDO�UHSRUWV�DYDLODEOH�RQ�(3$¶V�ZHEVLWH��KWWS���ZZZ�HSD�JRY�RWDT�QRQUGPGO�KWP����7RWDO�
HPLVVLRQV�DUH�GHWHUPLQHG�E\�VXPPLQJ�WKH�H[KDXVW�DQG�HYDSRUDWLYH�HPLVVLRQ�FRPSRQHQWV��������7KH�
SUHSRQGHUDQFH�RI�HPLVVLRQV�IURP�1RQURDG�HTXLSPHQW�RFFXUV�DV�H[KDXVW�HPLVVLRQV�GXH�WR�WKH�
FRPEXVWLRQ�RI�IXHO��7KH�PHWKRGRORJLHV�IRU�GHWHUPLQLQJ�H[KDXVW�HPLVVLRQV�DUH�VXPPDUL]HG�EHORZ��

([KDXVW�(PLVVLRQV�IURP�1RQURDG�(QJLQHV�

7KH�1RQURDG�PRGHO�XVHV�WKH�IROORZLQJ�HTXDWLRQ�WR�FDOFXODWH�H[KDXVW�HPLVVLRQV�IURP�QRQURDG�
HQJLQHV��UHI��0HGLDQ���

(PLVVLRQV� ��3RS��[��3RZHU��[��/)��[��$��[��()��

:KHUH��3RS� �(QJLQH�SRSXODWLRQ�

� � 3RZHU� �$YHUDJH�3RZHU��KS��

� � /)� �/RDG�IDFWRU��IUDFWLRQ�RI�DYDLODEOH�SRZHU��

� � $� �$FWLYLW\��KUV�\U��

� � ()� �(PLVVLRQ�IDFWRU��J�KS�KU��

7KH�GHULYDWLRQ�RI�WKH�GHIDXOW�PRGHO�GDWD�IRU�HDFK�IDFWRU�IURP�WKH�DERYH�HTXDWLRQ�LV�GLVFXVVHG�
EHORZ��

D�� (TXLSPHQW�SRSXODWLRQV�DQG�DYHUDJH�SRZHU��KRUVHSRZHU����

7KH�WHFKQLFDO�UHSRUW�WLWOHG�³1RQURDG�(QJLQH�3RSXODWLRQ�(VWLPDWHV´���LQGLFDWHV�WKDW�HTXLSPHQW�
SRSXODWLRQ�GDWD�IRU�PRVW�W\SHV�RI�HTXLSPHQW�ZHUH�REWDLQHG�IURP�3RZHU�6\VWHPV�5HVHDUFK��DQ�
LQGHSHQGHQW�PDUNHWLQJ�UHVHDUFK�ILUP��DOWKRXJK�LQ�VRPH�LQVWDQFHV�RWKHU�GDWD�VRXUFH�ZHUH�XVHG���2I�
LQWHUHVW�IRU�WKLV�DQDO\VLV��IRU�PDQ\�/*(�FDWHJRULHV�(3$�XVHG�VDOHV�GDWD�REWDLQHG�IURP�HTXLSPHQW�
PDQXIDFWXUHUV�GXULQJ�WKH�GHYHORSPHQW�RI�LWV�3KDVH���HPLVVLRQ�VWDQGDUGV�IRU�VPDOO��OHVV�WKDQ����KS��
JDVROLQH�IXHOHG�QRQURDG�HQJLQHV���7KLV�ZDV�GRQH�IRU�WKH�IROORZLQJ�/*(�FDWHJRULHV��ODZQ�PRZHUV��
WULPPHUV�HGJHUV�EUXVK�FXWWHUV��OHDI�EORZHUV�YDFXXPV��DQG�FKDLQVDZV���7KH�UHSRUW�QRWHV�WKDW�DQ�
HTXLSPHQW�SRSXODWLRQ�EDVH�\HDU�RI�HLWKHU������RU������ZDV�XVHG�IRU�WKH�/*(�W\SHV��

2QFH�HVWLPDWHV�RI�HTXLSPHQW�SRSXODWLRQV�ZHUH�GHULYHG��LQIRUPDWLRQ�REWDLQHG�E\�WKH�VWDWH�RI�
&DOLIRUQLD�ZDV�XVHG�WR�GLYLGH�WKH�HTXLSPHQW�EHWZHHQ�WKH�UHVLGHQWLDO�DQG�FRPPHUFLDO�VHFWRUV���7KLV�VWHS
ZDV�QHHGHG�EHFDXVH�RI�WKH�ODUJH�GLIIHUHQFH�LQ�XVDJH�SDWWHUQV�EHWZHHQ�WKHVH�WZR�VHFWRUV���7$%/(��
EHORZ�FRQWDLQV�DQ�H[WUDFW�RI�GDWD�IURP�7DEOH���RI�WKH�1RQURDG�(QJLQH�3RSXODWLRQ�UHSRUW�PHQWLRQHG�
DERYH��DQG�LOOXVWUDWHV�KRZ�WKH�VSOLW�EHWZHHQ�UHVLGHQWLDO�DQG�FRPPHUFLDO�HTXLSPHQW�ZDV�DSSRUWLRQHG�IRU�D�
QXPEHU�RI�/*(�W\SHV����

Page 21



ϱ�

7DEOH����3HUFHQWDJH�VSOLW�EHWZHHQ�UHVLGHQWLDO�DQG�FRPPHUFLDO�HTXLSPHQW�

6&&�FRGH� $SSOLFDWLRQ� +RUVHSRZHU�
FDWHJRULHV�

5HVLGHQWLDO�
���RI�HTXLSPHQW�
SRSXODWLRQ��

&RPPHUFLDO��
���RI�
HTXLSPHQW�
SRSXODWLRQ��

��[[�������
��[[������

/DZQ�PRZHUV� $OO� ����� ����

��[[�������
��[[������

7ULPPHUV�HGJHUV�FXWWHUV� ����KS� ���� ��
����KS� ����� �����
!���KS� �� ����

��[[�������
��[[������

&KDLQVDZV� ����KS� ���� ��
����KS� ����� ��
!���KS� �� ����

��[[�������
��[[������

/HDI�EORZHUV�YDFXXPV� ����KS� ���� ��
����KS� ����� ����
!���KS� �� ����

L��*HRJUDSKLF�DOORFDWLRQ�RI�UHVLGHQWLDO�/*(�3RSXODWLRQV��H[FHSW�VQRZEORZHUV��

7KH�1RQURDG�PRGHO�XVHV�86�&HQVXV�GDWD�RQ�RQH�DQG�WZR�XQLW�KRXVLQJ�WR�DOORFDWH�QDWLRQDO�
HTXLSPHQW�SRSXODWLRQV�WR�WKH�FRXQW\�OHYHO���7KH�SRSXODWLRQ�GRFXPHQWDWLRQ�UHSRUW�PHQWLRQHG�DERYH�QRWHV�
WKDW�RWKHU�YDULDEOHV�DUH�OLNHO\�WR�DOVR�DIIHFW�WKH�GLVWULEXWLRQ�RI�/*(�SRSXODWLRQ��VXFK�DV�DYHUDJH�\DUG�
VL]H���+RZHYHU��QR�FRQVLVWHQW��UHOLDEOH�GDWD�VXUURJDWHV�FRXOG�EH�IRXQG�WR�DSSRUWLRQ�WKH�QDWLRQDO�OHYHO
HTXLSPHQW�SRSXODWLRQV�EDVHG�RQ�WKHVH�DOWHUQDWLYH�IDFWRUV��DQG�VR�WKH�PRGHO�UHOLHV�VROHO\�XSRQ�86�&HQVXV�
GDWD�RQ�RQH�DQG�WZR�XQLW�KRXVLQJ�WR�DOORFDWH�QDWLRQDO�/*(�SRSXODWLRQ�GDWD�WR�WKH�FRXQW\�OHYHO����

LL��*HRJUDSKLF�DOORFDWLRQ�RI�FRPPHUFLDO�/	*�(TXLSPHQW�3RSXODWLRQV��H[FHSW�VQRZEORZHUV��

� 7KH�1RQURDG�PRGHO�XVHV�WKH�QXPEHU�RI�HPSOR\HHV�LQ�WKH�ODQGVFDSLQJ�VHUYLFHV�LQGXVWU\�WR�GLV�
DJJUHJDWH�QDWLRQDO�OHYHO�/*(�SRSXODWLRQ�GDWD�WR�WKH�FRXQW\�OHYHO���7KLV�ZDV�DFFRPSOLVKHG�XVLQJ�GDWD�
IURP�WKH�1RUWK�$PHULFDQ�,QGXVWU\�&ODVVLILFDWLRQ�6\VWHP��1$,&6���VSHFLILFDOO\��IRU�1$,&6�FRGH�
��������ODQGVFDSLQJ�VHUYLFHV��

LLL��(TXLSPHQW�SRSXODWLRQ�SURMHFWLRQV�

� 7KH�1RQURDG�PRGHO�HQDEOHV�WKH�XVHU�WR�REWDLQ�HVWLPDWHV�RI�HPLVVLRQV�IRU�\HDUV�RWKHU�WKDQ�WKH�
EDVH�\HDU�XVHG�IRU�HTXLSPHQW�SRSXODWLRQV���7KLV�LV�DFFRPSOLVKHG�E\�WKH�GHYHORSPHQW�RI�SURFHVVHV�WR�
KDQGOH�WKH�JURZWK�LQ�HTXLSPHQW�SRSXODWLRQV�GXH�WR�WKH�SXUFKDVH�RI�QHZ�HTXLSPHQW�DV�\HDUV�SDVV��DQG�
DGMXVWPHQWV�PDGH�WR�DFFRXQW�IRU�WKH�VFUDSSDJH�RI�ROG�HTXLSPHQW���7KH�UHDGHU�LV�UHIHUUHG�WR�WKH�(3$�
WHFKQLFDO�UHSRUWV�³1RQURDG�(QJLQH�*URZWK�(VWLPDWHV�´���DQG�³&DOFXODWLRQ�RI�$JH�'LVWULEXWLRQV�LQ�WKH�
1RQURDG�0RGHO�±�*URZWK�DQG�6FUDSSDJH´���IRU�IXUWKHU�LQIRUPDWLRQ�RQ�WKHVH�WRSLFV���%RWK�RI�WKHVH�
UHSRUWV�DUH�DYDLODEOH�RQ�WKH�(3$�ZHEVLWH��KWWS���ZZZ�HSD�JRY�RWDT�QRQUGPGO�KWP�������

E�� $FWLYLW\�OHYHOV�DQG�ORDG�IDFWRUV��

(TXLSPHQW�SRSXODWLRQV�DQG�KRUVHSRZHU�OHYHOV�DORQH�DUH�QRW�VXIILFLHQW�IRU�GHWHUPLQLQJ�HPLVVLRQV�
IURP�QRQURDG�HTXLSPHQW��DVVXPSWLRQV�DERXW�IUHTXHQF\�DQG�SDWWHUQV�RI�XVH�PXVW�DOVR�EH�PDGH���7KH�
(3$�UHSRUW��³0HGLDQ�/LIH��$QQXDO�$FWLYLW\��DQG�/RDG�)DFWRU�9DOXHV�IRU�1RQURDG�(QJLQH�(PLVVLRQV�
0RGHOLQJ´���GHVFULEHV�KRZ�WKH�1RQURDG�PRGHO�DVVLJQV�GHIDXOW�DFWLYLW\�OHYHOV��LQ�KRXUV�SHU�\HDU��DQG�
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ORDG�IDFWRUV�LQ�SHUIRUPLQJ�LWV�FDOFXODWLRQV���/RDG�IDFWRUV�DUH�QHHGHG�WR�DFFRXQW�IRU�WKH�IDFW�WKDW�
HTXLSPHQW�LV�QRW�W\SLFDOO\�XVHG�DW�IXOO�SRZHU������RI�WKH�WLPH��ORDG�IDFWRUV�UHIOHFW�WKDW�DQG�DUH�
SUHVHQWHG�LQ�WHUPV�RI�DYHUDJH�SHUFHQW�RI�IXOO�SRZHU�IRU�WKH�HTXLSPHQW�DV�LW�LV�XVHG���7KH�DFWLYLW\�OHYHOV�
DQG�ORDG�IDFWRUV�IRU�VPDOO����RU� �WR����KS��VSDUN�LJQLWLRQ�HQJLQHV�IRU�PDQ\�/*(�W\SHV�ZDV�WDNHQ�IURP�
GDWD�VXSSOLHG�WR�(3$�GXULQJ�WKH�FRPPHQW�SHULRG�IRU�WKH�UHJXODWLRQ�RI�WKHVH�HQJLQHV���7$%/(���EHORZ�
FRQWDLQV�DQ�H[WUDFW�RI�WKH�GHIDXOW�DFWLYLW\�GDWD��LQ�DQQXDO�KRXUV�RI�HTXLSPHQW�XVH��DQG�ORDG�IDFWRU�GDWD��
H[SUHVVHG�DV�IUDFWLRQ�RI�IXOO�SRZHU��WDNHQ�IURP�7DEOH���RI�WKH�DERYH�PHQWLRQHG�UHSRUW��

7DEOH����([DPSOH�GHIDXOW�DFWLYLW\�OHYHOV�DQG�ORDG�IDFWRUV�IRU�/*(�

(TXLSPHQW�W\SH� 8VH� $FWLYLW\�OHYHO�
�$QQXDO�KRXUV��

/RDG�IDFWRU�
�IUDFWLRQ�RI�IXOO�
SRZHU��

/DZQ�PRZHUV� 5HVLGHQWLDO� ��� �����
&RPPHUFLDO� ���� �����

7ULPPHUV�(GJHUV�&XWWHUV� 5HVLGHQWLDO� �� �����
&RPPHUFLDO� ���� �����

/HDI�EORZHUV?9DFXXPV� 5HVLGHQWLDO� ��� �����
&RPPHUFLDO� ���� �����

&KDLQVDZV� 5HVLGHQWLDO� ��� �����
&RPPHUFLDO� ���� �����

F��(PLVVLRQ�IDFWRUV�

� (3$¶V�GRFXPHQWDWLRQ�IRU�WKH�VRXUFH�RI�WKH�HPLVVLRQ�IDFWRUV�XVHG�ZLWKLQ�WKH�1RQURDG�PRGHO�DUH�
FRQWDLQHG�LQ�WKH�IROORZLQJ�WZR�UHSRUWV��³([KDXVW�DQG�&UDQNFDVH�(PLVVLRQ�)DFWRUV�IRU�1RQURDG�(QJLQH�
0RGHOLQJ��&RPSUHVVLRQ�,JQLWLRQ´���DQG�³([KDXVW�(PLVVLRQ�)DFWRUV�IRU�1RQURDG�(QJLQH�0RGHOLQJ��
6SDUN�,JQLWLRQ�´����,QIRUPDWLRQ�SHUWDLQLQJ�WR�/*(�FRQWDLQHG�LQ�WKH�ODWWHU�UHSRUW�LV�GLVFXVVHG�EHORZ��

� (PLVVLRQ�IDFWRUV�IRU�VSDUN�LJQLWLRQ�HQJLQHV�UDWHG�DW�OHVV�WKDQ����KS�ZHUH�VHJUHJDWHG�LQWR���HQJLQH�
FODVVHV�EDVHG�RQ�SULPDU\�XVH�RI�WKH�HQJLQH��KDQGKHOG�YV��QRQ�KDQGKHOG���DQG�HQJLQH�VL]H�DFFRUGLQJ�WR�
HQJLQH�GLVSODFHPHQW���%HJLQQLQJ�LQ�������HQJLQHV�GHVLJQHG�IRU�ERWK�KDQGKHOG�DQG�QRQ�KDQGKHOG�
DSSOLFDWLRQV�EHFDPH�VXEMHFW�WR�VHYHUDO�SKDVHV�RI�UHJXODWLRQ�JHDUHG�WRZDUGV�UHGXFLQJ�IXHO�FRQVXPSWLRQ�
�H[SUHVVHG�LQ�WHUPV�RI�EUDNH�VSHFLILF�IXHO�FRQVXPSWLRQ�>%6)&@��DQG�SURGXFLQJ�IHZHU�DLU�HPLVVLRQV�LQ�
WKH�FRPEXVWLRQ�SURFHVV���7$%/(���EHORZ�FRQWDLQV�DQ�H[WUDFW�RI�LQIRUPDWLRQ�IURP�7DEOH���RI�WKH�
([KDXVW�(PLVVLRQV������UHSRUW��DQG�VKRZV�WKH�LPSDFW�RI�(3$¶V�UHJXODWLRQ�RQ�RQH�VXFK�FODVV�RI�HQJLQHV��
VPDOO��KDQG�KHOG��JDVROLQH�IXHOHG�WZR�VWURNH�HQJLQHV��

7DEOH����,PSDFW�RI�UHJXODWLRQ�RQ�VPDOO��KDQG�KHOG��JDVROLQH�IXHOHG�WZR�VWURNH�HQJLQHV�

(QJLQH�7HFK�7\SH� +&�
�J�KS�KU��

&2�
�J�KS�KU��

12[�
�J�KS�KU��

30�
�J�KS�KU��

%6)&�
�OE�KS�KU��

%DVHOLQH� ������� ������� ����� ���� ������
3KDVH��� ������� ������� ����� ���� ������
3KDVH����ZLWK�FDWDO\VW�� ������ ������� ����� ���� �����
�%6)&��%UDNH�VSHFLILF�IXHO�FRQVXPSWLRQ��&2��FDUERQ�PRQR[LGH��+&��K\GURFDUERQ��12[��QLWURJHQ�
R[LGHV��30��SDUWLFXODWH�PDWWHU�
�7KHVH�HPLVVLRQ�IDFWRUV�DUH�IRU�HQJLQHV�VL]HG�IURP���WR���KS��
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2WKHU�IDFWRUV�DOVR�LQIOXHQFH�WKH�FRPEXVWLRQ�UHODWHG�H[KDXVW�HPLVVLRQV�IURP�QRQURDG�HQJLQHV��
VXFK�DV�IXHO�W\SH��DPELHQW�WHPSHUDWXUH��DQG�GHWHULRUDWLRQ�RI�HTXLSPHQW�ZLWK�DJH�DQG�XVH���7KH�UHDGHU�LV�
UHIHUUHG�WR�WKH�(3$�ZHE�VLWH��KWWS���ZZZ�HSD�JRY�RWDT�QRQUGPGO�KWP��IRU�DGGLWLRQDO�LQIRUPDWLRQ�RQ�
WKHVH�WRSLFV���

5(68/76�

(TXLSPHQW�3RSXODWLRQV�

$SSUR[LPDWHO\�����PLOOLRQ�SLHFHV�RI�*/*(�DUH�HVWLPDWHG�WR�EH�LQ�XVH�LQ�WKH�8QLWHG�6WDWHV�
�),*85(�����*/0(�DFFRXQWV�IRU�WZR�WKLUGV�RI�DOO�*/*(�RI�ZKLFK�ODZQ�PRZHUV�DUH�WKH�PRVW�
QXPHURXV��IROORZHG�E\�WULPPHUV�HGJHUV��EUXVK�FXWWHUV��DQG�WKHQ�OHDI�EORZHUV�YDFXXPV��3URMHFWLRQV�IURP�
�����LQGLFDWH�D�����LQFUHDVH�DFURVV�DOO�HTXLSPHQW�W\SHV�DIWHU�WKH�FRPELQHG�HIIHFW�RI�QHZ�HTXLSPHQW�
SXUFKDVHV�DQG�VFUDSSDJH�RI�ROG�HTXLSPHQW�DUH�HYDOXDWHG��UHVXOWLQJ�LQ�DQ�HVWLPDWHG�����PLOOLRQ�SLHFHV�RI�
*/*(�LQ�XVH�E\�������

&RQWULEXWLRQ�RI�1RQURDG�(PLVVLRQV�WR�$OO�(PLVVLRQV�

$OO�1RQURDG�VRXUFHV�DFFRXQW�IRU�DSSUR[LPDWHO\�����PLOOLRQ�WRQV�RI�SROOXWDQWV�HDFK�\HDU��
DFFRXQWLQJ�IRU�����RI�DOO�92&�HPLVVLRQV������RI�12[�HPLVVLRQV������RI�&2�HPLVVLRQV�����RI�&2��
HPLVVLRQV�����RI�30���HPLVVLRQV��DQG����RI�30����HPLVVLRQV����

$OO�1RQURDG�(PLVVLRQV�DFFRXQW�IRU�D�VXEVWDQWLDO�SHUFHQWDJH�RI�$OO�(PLVVLRQV�RI�EHQ]HQH��������
����EXWDGLHQH��������&2��������30���������DQG�30�����������%HFDXVH�RI�WKH�UHODWLYHO\�VPDOO�
FRQWULEXWLRQ�RI�*/*(�&2��WR�$OO�(PLVVLRQV���������LW�LV�QRW�IXUWKHU�FRQVLGHUHG�LQ�WKLV�UHSRUW��

&RQWULEXWLRQ�RI�*/*(�WR�$OO�(PLVVLRQV�DQG�1RQURDG�(PLVVLRQV�

*/*(�HPLWWHG�DSSUR[LPDWHO\�����PLOOLRQ�WRQV�RI�92&V�����������DQG�FULWHULD�SROOXWDQWV�
�&2 �����������12[ ��������30�� �������>�������RI�ZKLFK�LV�30���@���DQG������PLOOLRQ�WRQV�RI�
&2��LQ�������*/*(�UHSUHVHQWHG�QHDUO\����RI�$OO�(PLVVLRQV�RI�92&V�DQG�����RI�$OO�(PLVVLRQV�RI�&2�
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�),*85(������*/*(�ILQH�30�HPLVVLRQV�FRQVWLWXWH�D�IUDFWLRQ�RI�D�SHUFHQW�RI�$OO�(PLVVLRQV�RI�ILQH�30��
EXW�LV�D�PDMRU�1RQURDG�VRXUFH��DFFRXQWLQJ�IRU�QHDUO\�����RI�$OO�1RQURDG�(PLVVLRQV�RI�ILQH�30�DQG�
PRUH�WKDQ�RQH�WKLUG�RI�*DVROLQH�1RQURDG�(PLVVLRQV�RI�ILQH�30��

$QDO\VLV�RI�LQGLYLGXDO�92&�HPLVVLRQV�VKRZV�WKDW�*/*(�FRQWULEXWHV�QHDUO\����RI�$OO�(PLVVLRQV�
RI�ERWK�EHQ]HQH�DQG�����EXWDGLHQH��),*85(�����:LWKLQ�$OO�1RQURDG�(PLVVLRQV�DQG�*DVROLQH�1RQURDG�
(PLVVLRQV��*/*(�DFFRXQWV�IRU�QHDUO\�RQH�WKLUG�RU�PRUH�RI�EHQ]HQH�DQG�����EXWDGLHQH�HPLVVLRQV��DQG�
DOVR�EHFRPHV�D�PDMRU�VRXUFH�RI�DOGHK\GH�DQG�IRUPDOGHK\GH�HPLVVLRQV�IURP�*DVROLQH�1RQURDG�VRXUFHV��
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ϵ�

&RQWULEXWLRQ�RI�*/0(�WR�*/*(�(PLVVLRQV�

&RPSDUHG�ZLWK�WKH�*/*(�FRQWULEXWLRQV�RI�1RQURDG�*DVROLQH�(PLVVLRQV�VKRZQ�LQ�),*85(����
FRQWULEXWLRQV�RI�92&V�DQG�ILQH�30�HPLVVLRQV�IURP�*/0(�DUH�GLVSURSRUWLRQDWHO\�KLJK��DQG�IRU�12[�
DQG�&2��DUH�GLVSURSRUWLRQDWHO\�ORZ��),*85(�����6PDOO�*/0(�HQJLQHV�DFFRXQW�IRU�PRUH�WKDQ�����RI�
92&�HPLVVLRQV�DQG�RQH�KDOI�RI�30���DQG�30����HPLVVLRQV�IURP�*/*(��&ORVH�WR�����RI�ILQH�30�
HPLVVLRQV�IURP�*/0(�FRPH�IURP���VWURNH�HQJLQHV��),*85(������
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ϭϬ�

3URMHFWHG�*URZWK�RI�*/*(�(PLVVLRQV������í�����

%\�������WKH�DQQXDO�WRQQDJH�RI�R]RQH�SUHFXUVRUV��92&V�DQG�12[��HPLWWHG�E\�*/*(�LV�
SURMHFWHG�WR�GHFUHDVH�VXEVWDQWLDOO\�IURP�������DV�PRUH�RI�WKH�LQ�XVH�IOHHW�EHFRPHV�UHSUHVHQWHG�E\�
HTXLSPHQW�EXLOW�WR�PHHW�(3$�QRQURDG�HPLVVLRQ�VWDQGDUGV��&2�HPLVVLRQV�UHPDLQ�FRPSDUDEOH�WR������
OHYHOV��ZKLOH�&2��DQG�ILQH�30�HPLVVLRQV�DUH�SURMHFWHG�WR�LQFUHDVH�PRGHVWO\��

7DEOH����(VWLPDWHG�&KDQJH�LQ�*/*(�(PLVVLRQV���
��������������������YV������

(PLVVLRQV ��&KDQJH�

92&V� �������

12[� �������

&2� ������

&2�� ������

30���� �����

30����� �����

*/*(�(PLVVLRQV�LQ�WKH�)LYH�0RVW�3RSXODWHG�6WDWHV�

:KHQ�FRQVLGHUHG�WRJHWKHU��*/*(�HPLVVLRQV�IURP�&DOLIRUQLD��)ORULGD��,OOLQRLV��1HZ�<RUN�DQG�
7H[DV�FRQVWLWXWH�DSSUR[LPDWHO\�RQH�TXDUWHU�RI�QDWLRQDO�*/*(�HPLVVLRQV��
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ϭϭ�

)ORULGD¶V�*/*(�HPLVVLRQV�ZHUH�����WR�����WLPHV�KLJKHU�FRPSDUHG�ZLWK�HPLVVLRQV�LQ�VWDWHV�
KDYLQJ�WKH�QH[W�KLJKHVW�OHYHO�RI�HPLVVLRQV�LQ�HDFK�*/*(�SROOXWDQW�FDWHJRU\��DQG�����WR�����WLPHV�KLJKHU�
FRPSDUHG�ZLWK�HPLVVLRQV�LQ�VWDWHV�KDYLQJ�WKH�ORZHVW�OHYHO�RI�HPLVVLRQV�LQ�HDFK�*/*(�SROOXWDQW�FDWHJRU\
�),*85(������

)RU�)ORULGD��,OOLQRLV��DQG�1HZ�<RUN��VWDWH�VSHFLILF�FRQWULEXWLRQV�RI�*/*(�HPLVVLRQV�FRPSDUHG�WR�
WKH�QDWLRQDO�WRWDO�ZHUH�UHODWLYHO\�FRQVLVWHQW�ZLWK�WKHLU�FRQWULEXWLRQV�WR�WKH�QDWLRQDO�SRSXODWLRQ�DQG�WKH�
QDWLRQDO�JURXQGV�PDLQWHQDQFH�ZRUNIRUFH��)RU�&DOLIRUQLD��LWV�*/*(�HPLVVLRQ�FRQWULEXWLRQ�ZDV�RQH�ILIWK�
WKDW�RI�LWV�FRQWULEXWLRQ�WR�WKH�QDWLRQDO�SRSXODWLRQ�DQG�WR�WKH�QDWLRQDO�JURXQGV�PDLQWHQDQFH�ZRUNIRUFH�
)RU�7H[DV��LWV�*/*(�HPLVVLRQ�FRQWULEXWLRQ�ZDV����í����WKDW�RI�LWV�FRQWULEXWLRQ�WR�WKH�QDWLRQDO�
SRSXODWLRQ�DQG�WR�WKH�QDWLRQDO�JURXQGV�PDLQWHQDQFH�ZRUNIRUFH��),*85(�����

',6&866,21�

7KH�PDLQ�ILQGLQJV�RI�WKLV�VWXG\�DUH�����*/*(�LV�D�SUHYDOHQW�VRXUFH�RI�WR[LF�DQG�FDUFLQRJHQLF�
HPLVVLRQV�����*/*(�FRQWULEXWHV�VXEVWDQWLDOO\�WR�QRQURDG�HPLVVLRQV�RI�EHQ]HQH�����EXWDGLHQH��
IRUPDOGHK\GH��&2��DQG�ILQH�30�����*/0(�DFFRXQWV�IRU�D�GLVSURSRUWLRQDWHO\�ODUJH�VKDUH�RI�92&�DQG�
ILQH�30�HPLVVLRQV�������VWURNH�HQJLQHV�DFFRXQW�IRU�PRVW�ILQH�30�HPLVVLRQV�IURP�*/0(�����92&V�DQG�
12[�DUH�SURMHFWHG�WR�GHFUHDVH�VXEVWDQWLDOO\�E\�������&2�HPLVVLRQV�UHPDLQ�FRPSDUDEOH�WR������OHYHOV��
DQG��&2��DQG�ILQH�30�HPLVVLRQV�DUH�SURMHFWHG�WR�LQFUHDVH�PRGHVWO\��DQG����WKH�*/*(�HPLVVLRQV�
FRQWULEXWLRQV�IURP�WKH��WKH�ODUJHVW�VWDWHV�DUH�QRW�DOZD\V�FRQVLVWHQW�ZLWK�FRQWULEXWLRQV�WR�QDWLRQDO�
SRSXODWLRQ�DQG�QDWLRQDO�JURXQGV�PDLQWHQDQFH�ZRUNIRUFH���

7KH�ODUJH�YROXPH�RI�HPLVVLRQV�IURP�*/*(�IRXQG�LQ�WKLV�VWXG\�LV�FRQVLVWHQW�ZLWK�ILQGLQJV�
SUHYLRXVO\�UHSRUWHG�E\�WKH�(3$��DQG�IURP�RWKHU�VWXGLHV������7KH�YHU\�VXEVWDQWLDO�FRQWULEXWLRQ�RI�92&��LQ�
SDUWLFXODU�EHQ]HQH�DQG�����EXWDGLHQH��GHVHUYHV�DWWHQWLRQ�HVSHFLDOO\�EHFDXVH�RI�WKHLU�ORFDOL]HG�QDWXUH�
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ϭϮ�

:KLOH�92&�HPLVVLRQV�DUH�H[SHFWHG�GHFUHDVH�����RQ�DYHUDJH�E\�������WKH�UDWHV�RI�HTXLSPHQW�
UHSODFHPHQW�RQ�ZKLFK�WKRVH�SURMHFWLRQV�DUH�EDVHG�DUH�RQO\�DSSUR[LPDWHG���

�$GYHUVH�KHDOWK�HIIHFWV�IURP�WKH�*/*(�HPLVVLRQV�DUH�ZHOO�NQRZQ��%HQ]HQH������EXWDGLHQH��DQG�
IRUPDOGHK\GH�DUH�OLVWHG�DPRQJ�WKH�IRXU�WRS�UDQNLQJ�FDQFHU�FDXVLQJ�FRPSRXQGV�����7KH\�FDXVH�
O\PSKRPDV��OHXNHPLDV��DQG�RWKHU�W\SHV�RI�FDQFHU��,QWHUQDWLRQDO�$JHQF\�IRU�5HVHDUFK�RQ�&DQFHU��:RUOG�
+HDOWK�2UJDQL]DWLRQ����������*URXQG�OHYHO�R]RQH��IRUPHG�E\�92&V�DQG�12[�LQ�WKH�SUHVHQFH�RI�VXQOLJKW��
DQG�ILQH�30�FDXVH�RU�FRQWULEXWH�WR�HDUO\�GHDWK��KHDUW�DWWDFN��VWURNH��FRQJHVWLYH�KHDUW�IDLOXUH��DVWKPD��
FKURQLF�REVWUXFWLYH�SXOPRQDU\�GLVHDVH��DQG�FDQFHU�������*URZLQJ�HYLGHQFH�VXJJHVWV�WKHVH�SROOXWDQWV�DOVR�
FRQWULEXWH�WR�GHYHORSPHQWDO�DQG�QHXURORJLFDO�GLVRUGHUV��LQFOXGLQJ�DXWLVP��������������7KH�PRXQWLQJ�
HYLGHQFH�RQ�WKH�GDQJHUV�RI�VKRUW�WHUP�H[SRVXUH�DUH�HVSHFLDOO\�FRQFHUQLQJ���������

7KH�KLJK�OHYHOV�RI�92&V�DQG�ILQH�30�IURP�*/0(�DUH�KHDOWK�ULVNV�IRU�ZRUNHUV�DQG�RWKHU�
PHPEHUV�RI�WKH�SXEOLF�FORVH�WR�WKH�HPLWWLQJ�VRXUFH��$OWKRXJK�QR�VWXGLHV�RI�JURXQGV�PDLQWHQDQFH�
ZRUNHUV�ZHUH�IRXQG��VWXGLHV�RI�JDV�VWDWLRQ�ZRUNHUV�KDYH�VKRZQ�WKDW�UHJXODU�H[SRVXUH�WR�JDVROLQH�YDSRUV
FDQ�SURGXFH�KHPDWRORJLFDO�DQG�LPPXQRORJLFDO�DEQRUPDOLWLHV�DQG�HOHYDWH�WKH�ULVN�RI�FDQFHU�������,Q�
DGGLWLRQ��FKLOGUHQ��VHQLRUV��DQG�SHUVRQV�ZLWK�FKURQLF�LOOQHVVHV�DUH�HVSHFLDOO\�YXOQHUDEOH�WR�WKH�QHJDWLYH�
KHDOWK�LPSDFWV�RI�*/0(�HPLVVLRQV����5RXWLQH�XVH�RI�*/0(�LQ�WKH�YLFLQLW\�RI�UHVLGHQWLDO�QHLJKERUKRRGV��
VFKRROV��SDUNV��DQG�RWKHU�SXEOLF�VSDFHV�PD\�EH�H[SRVLQJ�WKH�SXEOLF�WR�XQQHFHVVDU\�DQG�SUHYHQWDEOH�
KHDOWK�ULVNV��1HZ�HTXLSPHQW�VWDQGDUGV�GR�QRW�DIIHFW�ILQH�30�HPLVVLRQV��LQ�IDFW��WKRVH�HPLVVLRQV�DUH�
H[SHFWHG�WR�LQFUHDVH��

6FKRRO�EXVHV�UHSUHVHQW�DQRWKHU�H[DPSOH�RI�D�FORVH�WR�HPLWWLQJ�VRXUFH�LQ�ZKLFK�FKLOGUHQ�DUH�
VXEMHFWHG�WR�LQFUHDVHG�H[SRVXUH�IURP�GLHVHO�H[KDXVW����7HVWV�RI�VFKRRO�EXVHV�IRXQG�WKDW�GLHVHO�H[KDXVW�
HQWHULQJ�WKURXJK�WKH�IURQW�GRRU�RI�WKH�EXV�UHVXOWV�LQ�HOHYDWHG�OHYHOV�RI�30�RYHU�WLPH��:KHQ�TXHXLQJ��30�
EXLOW�XS�UDSLGO\�LQ�WKH�EXV�FDELQ�ZKHQ�WKH�IURQW�GRRUV�ZHUH�RSHQ����

7KH�YDULDWLRQ�LQ�HPLVVLRQV�OHYHOV�REVHUYHG�DPRQJ�WKH�ILYH�PRVW�SRSXODWHG�VWDWHV�VKRXOG�EH�
H[SORUHG�IXUWKHU��7KH�UHDVRQV�IRU�WKH�KLJK�HPLVVLRQV�FRQWULEXWLRQ�IURP�)ORULGD�DQG�UHODWLYHO\�ORZ�
HPLVVLRQV�FRQWULEXWLRQV�IURP�7H[DV�DQG�&DOLIRUQLD�DUH�QRW�FOHDU��'LIIHUHQFHV�EHWZHHQ�&$5%�GDWD�DQG�
1(,�GDWD�PD\�DFFRXQW�IRU�VRPH�RI�WKH�GLIIHUHQFH�EHWZHHQ�&DOLIRUQLD�DQG�RWKHU�VWDWHV��)RU�H[DPSOH��WKH�
1(,�EDVHOLQH�HTXLSPHQW�SRSXODWLRQ�GDWD�DUH�ROGHU�FRPSDUHG�ZLWK�WKRVH�RI�&$5%��2WKHU�IDFWRUV�WKDW�PD\�
EH�LQYROYHG�LQFOXGH�EXW�DUH�QRW�OLPLWHG�WR�HPLVVLRQV�HVWLPDWLRQ�SURFHGXUH��JHRJUDSKLF�DQG�FOLPDWH�
IDFWRUV��UHJXODWLRQV�DQG�WKHLU�HIIHFWLYHQHVV��DQG�HIIRUWV�WR�SURPRWH�FOHDQHU�DOWHUQDWLYHV����

7KLV�VWXG\�KDV�VHYHUDO�OLPLWDWLRQV��1RW�DOO�SRWHQWLDOO\�KDUPIXO�HPLVVLRQV�ZHUH�FKDUDFWHUL]HG��IRU�
H[DPSOH��SRO\F\FOLF�DURPDWLF�K\GURFDUERQV��2WKHU�OLPLWDWLRQV�FRQFHUQ�WKH�VRXUFH�GDWD��$OWKRXJK�WKH�
1(,�LV�D�FRPSUHKHQVLYH�VRXUFH�RI�*/*(�HPLVVLRQV�GDWD��WKH�DFFXUDF\�RI�WKH�UHSRUWHG�GDWD�LV�XQFHUWDLQ��
%DVHOLQH�HTXLSPHQW�SRSXODWLRQ�GDWD�IRU�WKH�1RQURDG�PRGHO�LV���í���\HDUV�ROG�DQG�GRHV�QRW�DFFRXQW�IRU�
JURZWK�RI�WKH�FRPPHUFLDO�LQGXVWU\���7KLV�ROGHU�SRSXODWLRQ�GDWD�VXSSOLHV�HPLVVLRQ�HVWLPDWHV�WR�1(,��
ZKLFK�LQ�WXUQ�LV�XVHG�WR�FUHDWH�(3$¶V������DQG������PRGHOLQJ�SODWIRUPV��$OWKRXJK�WKH�UHVLGHQWLDO�DQG�
FRPPHUFLDO�&$5%�LQYHQWRULHV�DQG�DFWLYLW\�GDWD�DUH�QHZHU��WKH\�GHSHQG�ODUJHO\�XSRQ�WHOHSKRQH�VXUYH\�
GDWD���������0HWKRGRORJLFDO�ZHDNQHVVHV�ZLWK�WKH�FRPPHUFLDO�VXUYH\�GDWD�DUH�GLVFXVVHG�LQ�WKH�VXUYH\�
UHSRUW�����)RU�ERWK�GDWD�VRXUFHV��WKH�UDWHV�RI�UHSODFHPHQW�RI�ROGHU�HTXLSPHQW�E\�QHZHU��FOHDQHU�
HTXLSPHQW�WKDW�PHHWV�WKH�QHZHU�3KDVH���VWDQGDUGV���FDQ�RQO\�EH�DSSUR[LPDWHG����
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ϭϯ�

&21&/86,216�

*/*(�LV�DQ�LPSRUWDQW�VRXUFH�RI�WR[LF�DQG�FDUFLQRJHQLF�H[KDXVW�DQG�ILQH�SDUWLFXODWH�PDWWHU��
,PSURYHG�UHSRUWLQJ�DQG�PRQLWRULQJ�RI�ORFDOL]HG�*/*(�HPLVVLRQV�VKRXOG�EH�LPSOHPHQWHG��0HGLFDO�DQG�
VFLHQWLILF�RUJDQL]DWLRQV�VKRXOG�LQFUHDVH�SXEOLF�DZDUHQHVV�RI�*/*(�DQG�*/0(�DQG�LGHQWLI\�*/*(�DV�DQ�
LPSRUWDQW�ORFDO�VRXUFH�RI�GDQJHURXV�DLU�SROOXWDQWV���&RPPXQLWLHV�DQG�HQYLURQPHQWDO��SXEOLF�KHDOWK��DQG
RWKHU�JRYHUQPHQW�DJHQFLHV�VKRXOG�FUHDWH�SROLFLHV�DQG�SURJUDPV�WR�SURWHFW�WKH�SXEOLF�IURP�*/*(�DLU�
SROOXWDQWV�DQG�SURPRWH�QRQ�SROOXWLQJ�DOWHUQDWLYHV��

Page 30



ϭϰ�

5()(5(1&(6�

�� 0LFKDHOV�+��³12152$'�2YHUYLHZ�´�3UHVHQWHG�DW�WKH������,QWHUQDWLRQDO�(PLVVLRQ�,QYHQWRU\�
&RQIHUHQFH�RI�WKH�86�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��7DPSD��)ORULGD��$XJXVW������������

�� 9ROFNHQV�-��%UDGGRFN�-��6QRZ�5)��HW�DO��³(PLVVLRQV�3URILOH�)URP�1HZ�DQG�,Q�8VH�+DQGKHOG����
6WURNH�(QJLQHV�´�$WPRVSKHULF�(QYLURQPHQW������������������

�� 9ROFNHQV�-��2OVRQ�'$��+D\V�0'��³&DUERQDFHRXV�6SHFLHV�(PLWWHG�IURP�+DQGKHOG�7ZR�6WURNH�
(QJLQHV�´�$WPRVSKHULF�(QYLURQPHQW��������������������

�� 6KLSFKDQGOHU�5��92&�(PLVVLRQV�IURP�*DV�3RZHUHG�/HDI�%ORZHUV�LQ�WKH�&KLFDJR�0HWURSROLWDQ�
5HJLRQ��:DVWH�0DQDJHPHQW�DQG�5HVHDUFK�&HQWHU�5HSRUW��,OOLQRLV�:DVWH�0DQDJHPHQW�DQG�5HVHDUFK�
&HQWHU��)HEUXDU\�������71��������

�� $PHULFDQ�+HDUW�$VVRFLDWLRQ��)DFWV��'DQJHU�LQ�WKH�$LU��$LU�3ROOXWLRQ�DQG�&DUGLRYDVFXODU�'LVHDVH��
$FFHVVHG��������DW�KWWS���ZZZ�KHDUW�RUJ�+($5725*�$GYRFDWH�,VVXHVDQG&DPSDLJQV�$GYRFDF\�
)DFW�6KHHWVB8&0B������B$UWLFOH�MVS�

�� $PHULFDQ�/XQJ�$VVRFLDWLRQ��6WDWH�RI�WKH�$LU�������
�� ,QWHJUDWHG�6FLHQFH�$VVHVVPHQW�IRU�3DUWLFXODWH�0DWWHU��)LQDO�5HSRUW��86�(QYLURQPHQWDO�3URWHFWLRQ�

$JHQF\��'HFHPEHU�������(3$�����5�������)���
�� 3URYLVLRQDO�$VVHVVPHQW�RI�5HFHQW�6WXGLHV�RQ�+HDOWK�(IIHFWV�RI�3DUWLFXODWH�0DWWHU�([SRVXUH��86�

(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��'HFHPEHU�������(3$�����5�������)���
�� ,QWHJUDWHG�6FLHQFH�$VVHVVPHQW�IRU�2]RQH�DQG�5HODWHG�3KRWRFKHPLFDO�2[LGDQWV��86�(QYLURQPHQWDO�

3URWHFWLRQ�$JHQF\��������(3$�����5�������)��
��� $LU�3ROOXWLRQ�DQG�&DQFHU��.�6WUDLI��$�&RKHQ��-�6DPHW��(GV���6FLHQWLILF�3XEOLFDWLRQ������

,QWHUQDWLRQDO�$JHQF\�IRU�5HVHDUFK�LQ�&DQFHU��:RUOG�+HDOWK�2UJDQL]DWLRQ��/\RQ�&HGH[�)5�,$5&��
������

��� 6KDK�$69��/HH�..��0F$OOLVWHU�'$��HW�DO��³6KRUW�7HUP�([SRVXUH�WR�$LU�3ROOXWLRQ�DQG�6WURNH��
6\VWHPDWLF�5HYLHZ�DQG�0HWD�$QDO\VLV�´�%0-����������K������

��� 5D]�5��5REHUWV�$/��/\DOO�.��+DUW�-(��-XVW�$&��/DGHQ�)��:HLVVNRSI�0*��³$XWLVP�6SHFWUXP�
'LVRUGHU�DQG�3DUWLFXODWH�0DWWHU�$LU�3ROOXWLRQ�%HIRUH��'XULQJ��DQG�$IWHU�3UHJQDQF\��$�1HVWHG�&DVH�
&RQWURO�$QDO\VLV�ZLWKLQ�WKH�1XUVHV
�+HDOWK�6WXG\�,,�&RKRUW�´�(QYLURQ�+HDOWK�3HUVSHFW�������
0DU����������������

��� 3RZHU�0&��.LRXPRXUW]RJORX�0�$��+DUW�-(��HW�DO��³7KH�5HODWLRQ�%HWZHHQ�3DVW�([SRVXUH�WR�)LQH�
3DUWLFXODWH�3ROOXWLRQ�DQG�3UHYDOHQW�$Q[LHW\��2EVHUYDWLRQDO�&RKRUW�6WXG\�´�%0-����������K������

��� 1RQURDG�(YDSRUDWLYH�(PLVVLRQ�5DWHV��86�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��-XO\�������(3$�����
5���������15�����G��

��� 5HIXHOLQJ�(PLVVLRQV�IRU�1RQURDG�(QJLQH�0RGHOLQJ��86�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��$SULO�
������(3$����3���������15�����E����

��� 1RQURDG�(QJLQH�3RSXODWLRQ�(VWLPDWHV��86�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��-XO\�������(3$�����
5���������15����H��

��� 1RQURDG�(QJLQH�*URZWK�(VWLPDWH��86�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��$SULO�������(3$����3�
��������15����F��

��� &DOFXODWLRQ�RI�$JH�'LVWULEXWLRQV�LQ�WKH�1RQURDG�0RGHO��*URZWK�DQG�6FUDSSDJH��86�(QYLURQPHQWDO�
3URWHFWLRQ�$JHQF\��'HFHPEHU�������(3$����5���������15����F��

��� 0HGLDQ�/LIH��$QQXDO�$FWLYLW\��DQG�/RDG�)DFWRU�9DOXHV�IRU�1RQURDG�(QJLQH�(PLVVLRQV�0RGHOLQJ��86�
(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��-XO\�������(3$�����5���������15����G��

��� ([KDXVW�DQG�&UDQNFDVH�(PLVVLRQ�)DFWRUV�IRU�1RQURDG�(QJLQH�0RGHOLQJ��&RPSUHVVLRQ�,JQLWLRQ��86�
(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��-XO\�������(3$�����5���������15����G���

��� ([KDXVW�(PLVVLRQ�)DFWRUV�IRU�1RQURDG�(QJLQH�0RGHOLQJ��6SDUN�,JQLWLRQ��86�(QYLURQPHQWDO�
3URWHFWLRQ�$JHQF\��-XO\�������(3$�����5���������15�����I��

��� /RK�00��/HY\�-,��6SHQJOHU�-'��HW�DO��³5DQNLQJ�&DQFHU�5LVNV�RI�2UJDQLF�+D]DUGRXV�$LU�3ROOXWDQWV�
LQ�WKH�8QLWHG�6WDWHV�´�(QYLURQ�+HDOWK�3HUVSHFW���������������±������
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ϭϱ�

��� %DDQ�5��*URVV�<��6WUDLI�.�HW�DO�RQ�EHKDOI�RI�WKH�:+2�,QWHUQDWLRQDO�$JHQF\�IRU�5HVHDUFK�RQ�&DQFHU�
0RQRJUDSK�:RUNLQJ�*URXS��³$�5HYLHZ�RI�+XPDQ�&DUFLQRJHQV²3DUW�)��&KHPLFDO�$JHQWV�DQG�
5HODWHG�2FFXSDWLRQV�´�/DQFHW�2QFRORJ\���������������������

��� 5HSRUW�RQ�&DUFLQRJHQV���WK�(GLWLRQ��������86�'HSDUWPHQW�RI�+HDOWK�DQG�+XPDQ�6HUYLFHV��3XEOLF�
+HDOWK�6HUYLFH��1DWLRQDO�7R[LFRORJ\�3URJUDP��

��� /\QJH�(��$QGHUVHQ�$��1LOVVRQ�5��HW�DO��³5LVN�RI�&DQFHU�DQG�([SRVXUH�WR�*DVROLQH�9DSRUV�´�$P�-�
(SLGHPLRO�������������������

��� 7XQVDULQJNDUQ�7��3UXHNVDVLW�7��.LWZDWWDQDYRQJ�0��HW�DO��³&DQFHU�5LVN�$QDO\VLV�RI�%HQ]HQH��
)RUPDOGHK\GH�DQG�$FHWDOGHK\GH�RQ�*DVROLQH�6WDWLRQ�:RUNHUV�´�-RXUQDO�RI�(QYLURQPHQWDO�
(QJLQHHULQJ�DQG�(FRORJLFDO�6FLHQFH�����������KWWS���G[�GRL�RUJ������������������������

��� 0RUR�$0��%UXFNHU�1��&KDUmR�0)��HW�DO��³(DUO\�+HPDWRORJLFDO�DQG�,PPXQRORJLFDO�$OWHUDWLRQV�LQ�
*DVROLQH�6WDWLRQ�$WWHQGDQWV�([SRVHG�WR�%HQ]HQH�´�(QYLURQ�5HV����������&�����������

��� 6WDWH�RI�WKH�$LU��������$PHULFDQ�/XQJ�$VVRFLDWLRQ��
��� +LOO�/%��=LPPHUPDQ�1-��*RRFK�-��$�0XOWL�&LW\�,QYHVWLJDWLRQ�RI�WKH�(IIHFWLYHQHVV�RI�5HWURILW�

(PLVVLRQV�&RQWUROV�LQ�5HGXFLQJ�([SRVXUHV�WR�3DUWLFXODWH��0DWWHU�LQ�6FKRRO�%XVHV��&OHDQ�$LU�7DVN�
)RUFH��-DQXDU\�������

��� ����� &DOLIRUQLD�6XUYH\�RI�5HVLGHQWLDO�/DZQ�DQG�*DUGHQ�(TXLSPHQW�2ZQHUV��3RSXODWLRQ�DQG�
$FWLYLW\��&DOLIRUQLD�$LU�5HVRXUFHV�%RDUG��

��� $FTXLVLWLRQ�DQG�$QDO\VLV�RI�&RPPHUFLDO�DQG�,QVWLWXWLRQDO�/DZQ�DQG�*DUGHQ�3RSXODWLRQ�DQG�$FWLYLW\�
'DWD��)LQDO�5HSRUW��$XJXVW����������(DVWHUQ�5HVHDUFK�*URXS��,QF��IRU�WKH�&DOLIRUQLD�$LU�5HVRXUFHV�
%RDUG��

��� (3$�)LQDOL]HV�(PLVVLRQ�6WDQGDUGV�IRU�1HZ�1RQURDG�6SDUN�,JQLWLRQ�(QJLQHV��(TXLSPHQW��DQG�
9HVVHOV��86�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��2IILFH�RI�7UDQVSRUWDWLRQ�DQG�$LU�4XDOLW\��6HSWHPEHU�
������(3$����)���������
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^ŽŽŬĞ��ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶ�WůĂŶ

ϭ�

/ŶƚƌŽĚƵĐƚŝŽŶ�Ͳ�^ŽŽŬĞ��ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶ�WůĂŶ

�ŽŵƉĂƐƐŝŽŶ�ŝƐ�ĐŽŶĐĞƌŶ�ĨŽƌ�ƚŚĞ�ƐƵĨĨĞƌŝŶŐ�ŽĨ�ŽƚŚĞƌƐ͘��/ƚ�ƌĞƋƵŝƌĞƐ�ĞŵƉĂƚŚǇ�ĂŶĚ�
ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ƌĂƚŚĞƌ�ƚŚĂŶ�ƉŝƚǇ�ĂŶĚ�ũƵĚŐĞŵĞŶƚ͘���ŽŵƉĂƐƐŝŽŶ�ŝƐ�ŽĨƚĞŶ�ƚŚĞ�
ŵŽƚŝǀĂƚŝŽŶ�ĨŽƌ ĂĐƚƐ�ŽĨ�ĐĂƌŝŶŐ�ĂŶĚ�ŬŝŶĚŶĞƐƐ͘��

dŚĞ��ŚĂƌƚĞƌ�ĨŽƌ��ŽŵƉĂƐƐŝŽŶ�ŝŶǀŝƚĞƐ�ĐŽŵŵƵŶŝƚŝĞƐ�ŽĨ�Ăůů�ƐŝǌĞƐ�ƚŽ�ĞŶĐŽƵƌĂŐĞ�ĂŶĚ�
ƌĞŝŶĨŽƌĐĞ�ĐŽŵƉĂƐƐŝŽŶĂƚĞ�ĂĐƚŝŽŶ�ŝŶ�ƉƌĂĐƚŝĐĂů͕�ƐƉĞĐŝĨŝĐ�ǁĂǇƐ�ƚŽ�ĂĚĚƌĞƐƐ�ƚƌŽƵďůŝŶŐ�
ŝƐƐƵĞƐ͘�dŚĞƐĞ�ŝƐƐƵĞƐ ĂƌĞ�ŽĨƚĞŶ�ĚĞĞƉͲƌŽŽƚĞĚ�ĂŶĚ�ƉĞƌƐŝƐƚĞŶƚ͘ DƵĐŚ�ŐŽŽĚ�ǁŽƌŬ�ŝƐ�
ĂůƌĞĂĚǇ�ƵŶĚĞƌǁĂǇ�ƚŽ�ƌĞĚƵĐĞ�ƚŚĞ�ƌĞƐƵůƚĂŶƚ�ŚĂƌŵ�ƚŽ�ĂĨĨĞĐƚĞĚ�ŝŶĚŝǀŝĚƵĂůƐ�ĂŶĚ�
ŚŽƵƐĞŚŽůĚƐ͘�dŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�Ă��ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶ�WůĂŶ�;��WͿ�ďǇ�Ă�ĚŝǀĞƌƐĞ�
ĂŶĚ�ŝŶĐůƵƐŝǀĞ�ĐŽĂůŝƚŝŽŶ�ŽĨ�ĐĂƌŝŶŐ�ŝŶĚŝǀŝĚƵĂůƐ�ĂŶĚ�ŐƌŽƵƉƐ�ŝŶ�ŽƵƌ ĐŽŵŵƵŶŝƚǇ�ŝƐ�
ŝŶƚĞŶĚĞĚ�ƚŽ�ŚĞůƉ ^ŽŽŬĞ�ƚŽ�ďĞĐŽŵĞ Ă�ŵŽƌĞ�ĨƵůůǇ �ŽŵƉĂƐƐŝŽŶĂƚĞ��ŽŵŵƵŶŝƚǇ͘�

���ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶ�WůĂŶ�tŽƌŬƐŚŽƉ�ǁĂƐ�ŚĞůĚ�Ăƚ�ƚŚĞ�^ŽŽŬĞ��ĂƉƚŝƐƚ��ŚƵƌĐŚ�ŽŶ�
^ĂƚƵƌĚĂǇ͕�KĐƚŽďĞƌ�ϮϳƚŚ͘��/ƚ�ǁĂƐ�ǁĞůůͲĂƚƚĞŶĚĞĚ�ǁŝƚŚ�ĐůŽƐĞ�ƚŽ ϱϬ ƉĂƌƚŝĐŝƉĂŶƚƐ�ĨƌŽŵ�Ϯϵ�
ĐŽŵŵƵŶŝƚǇ ŐƌŽƵƉƐ�ĂŶĚ�ƐĞƌǀŝĐĞ�ĂŐĞŶĐŝĞƐ�;ůŝƐƚĞĚ�ŝŶ��ƉƉĞŶĚŝǆ�ϭͿ͘� dŚĞ�ĂĨƚĞƌŶŽŽŶ�
ďĞŐĂŶ�ǁŝƚŚ�ƐŚŽƌƚ�ĐŽŶƚĞǆƚͲƐĞƚƚŝŶŐ�ƉƌĞƐĞŶƚĂƚŝŽŶƐ�ďǇ�ƐƉĞĂŬĞƌƐ�ĨƌŽŵ�ƚŚĞ�^ŽŽŬĞ�
^ŚĞůƚĞƌ�^ŽĐŝĞƚǇ͕�ƚŚĞ�^ŽŽŬĞ�&ŽŽĚ��ĂŶŬ͕�ƚŚĞ�^ŽŽŬĞ�ĚĞƚĂĐŚŵĞŶƚ�ŽĨ�ƚŚĞ�Z�DW�ĂŶĚ�ƚŚĞ�
���DŝŶŝƐƚƌǇ�ŽĨ�DĞŶƚĂů�,ĞĂůƚŚ�ĂŶĚ��ĚĚŝĐƚŝŽŶƐ͘�

��ďƌŽĂĚ�ƌĂŶŐĞ�ŽĨ�ŝƐƐƵĞƐ�ǁĞƌĞ�ƌĂŝƐĞĚ�ŝŶ�Ɛŝǆ�ďƌĞĂŬŽƵƚ�ŐƌŽƵƉƐ͘�ZĞƉŽƌƚƐ�ƚŽ�Ă�ƉůĞŶĂƌǇ�
ƐĞƐƐŝŽŶ�ĨŽůůŽǁĞĚ͘����ƌĞǀŝĞǁ�ŽĨ�ƚŚĞ�ĨŝŶĚŝŶŐƐ�ĂŶĚ�ƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐ�ďǇ�ƚŚĞƐĞ�ŵĂŶǇ�
^ŽŽŬĞ�ǀŽŝĐĞƐ͕�ŶŽƚ�ƐƵƌƉƌŝƐŝŶŐůǇ͕�ƌĞǀĞĂůĞĚ�ŵĂŶǇ�ƐŚĂƌĞĚ�ĐŽŶĐĞƌŶƐ�ĂŶĚ�ƵŶĚĞƌůǇŝŶŐ�
ůŝŶŬĂŐĞƐ ďĞƚǁĞĞŶ�ŝƐƐƵĞƐ͘���ŽŵŵƵŶŝƚŝĞƐ�ĂƌĞ�ĞǀŽůǀŝŶŐ͕�ŽƌŐĂŶŝĐ�ĞŶƚŝƚŝĞƐ͕�ůŝŬĞ�Ă�ĨŽƌĞƐƚ
ǁŝƚŚ�ŝƚƐ�ƚƌĞĞƐ�ĐŽŶŶĞĐƚĞĚ�ŝŶ�ƚŚĞ�ǁĞď�ŽĨ�ůŝĨĞ͘��

&ŝǀĞ�ĂƌĞĂƐ�ŽĨ�ĨŽĐƵƐ�ĨŽƌ�ƐŚŽƌƚ ;ǁŝƚŚŝŶ�ƚŚĞ�ŶĞǆƚ�ϭϮ�ŵŽŶƚŚƐͿ�ĂŶĚ�ůŽŶŐĞƌ�ƚĞƌŵ�;ŽŶĞ�ƚŽ�
ĨŝǀĞ�ǇĞĂƌƐͿ�ĐŽŵƉĂƐƐŝŽŶĂƚĞ�ĂĐƚŝŽŶƐ�ĂƌĞ�ƉƌŽƉŽƐĞĚ�ŝŶ�ƚŚŝƐ�ĚƌĂĨƚ�^ŽŽŬĞ���W͗��

,ŽŵĞůĞƐƐŶĞƐƐ
�ĨĨŽƌĚĂďŝůŝƚǇ��ƌŝƐŝƐ ;,ŽƵƐŝŶŐ͕�&ŽŽĚ͕��ŚŝůĚĐĂƌĞͿ
^ŽĐŝĂů�/ƐŽůĂƚŝŽŶ�;^ĞŶŝŽƌƐ͕��ŝƐĂďůĞĚ͕�zŽƵƚŚͿ
/ŶĂĚĞƋƵĂƚĞ�,ĞĂůƚŚ ^ĞƌǀŝĐĞƐ�;�ĐĐĞƐƐ͕�DĞŶƚĂů�,ĞĂůƚŚ͕�tŚŽůĞ�WĞƌƐŽŶ��ĂƌĞͿ�
�ŽŵŵƵŶŝĐĂƚŝŽŶͬ�ǁĂƌĞŶĞƐƐͬ�ŽůůĂďŽƌĂƚŝŽŶ

^ƉĞĐŝĨŝĐ�ĐŽŵƉĂƐƐŝŽŶĂƚĞ�ĂĐƚŝŽŶƐ�ĂƌĞ�ŝŶĚŝĐĂƚĞĚ ĨŽƌ�ĞĂĐŚ�ĂƌĞĂ�ŽĨ�ĨŽĐƵƐ͕�ďĂƐĞĚ�ŽŶ�ƚŚĞ�
ƌĞƉŽƌƚƐ�ŽĨ�ƚŚĞ�ďƌĞĂŬŽƵƚ�ŐƌŽƵƉƐ͘��ŽŵŵĞŶƚƐ�ĂŶĚ�ƐƵŐŐĞƐƚŝŽŶƐ�ŽŶ�Ă�ĚƌĂĨƚ�^ŽŽŬĞ���W͕�
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^ŽŽŬĞ��ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶ�WůĂŶ

Ϯ�

ĚŝƐƚƌŝďƵƚĞĚ�ŝŶ��ĞĐĞŵďĞƌ͕�ǁĞƌĞ�ƵƐĞĚ�ƚŽ�ĐŽŵƉůĞƚĞ�ƚŚŝƐ�ŝŶŝƚŝĂů�ƉůĂŶ͘���Ŷ�
ŝŵƉůĞŵĞŶƚĂƚŝŽŶ�ƐƚƌĂƚĞŐǇ�ǁŝůů�ďĞ�ĚĞǀĞůŽƉĞĚ�Ăƚ�Ă ƐĞĐŽŶĚ�ǁŽƌŬƐŚŽƉ�ǁŚŝĐŚ�ǁŝůů�ďĞ�
ŚĞůĚ�ŽŶ�DĂƌĐŚ�ϮŶĚ͘�

dŚĞ�^ŽŽŬĞ���W͕�ŝĨ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ�ƉĂƌƚŝĐŝƉĂŶƚƐ�Ăƚ�ƚŚĞ�ƵƉĐŽŵŝŶŐ�ǁŽƌŬƐŚŽƉ
ƉĂƌƚŝĐŝƉĂŶƚƐ�ĂŶĚ�ďǇ�^ŽŽŬĞ��ŽƵŶĐŝů͕ ǁŝůů�ďĞ�ƐƵďŵŝƚƚĞĚ�ƚŽ��ŚĂƌƚĞƌ�ĨŽƌ��ŽŵƉĂƐƐŝŽŶ�
/ŶƚĞƌŶĂƚŝŽŶĂů͘ /ƚ�ŝƐ�ŚŽƉĞĚ�ƚŚĂƚ�ƚŚŝƐ�ƐƵďŵŝƐƐŝŽŶ�ǁŝůů�ŽĐĐƵƌ�ŝŶ�ƚŚĞ�^ƉƌŝŶŐ͘

ZĞĐŽŐŶŝƚŝŽŶ�ŽĨ�^ŽŽŬĞ�ĂƐ�Ă��ŽŵƉĂƐƐŝŽŶĂƚĞ��ŽŵŵƵŶŝƚǇ�ďǇ��ŚĂƌƚĞƌ�ĨŽƌ��ŽŵƉĂƐƐŝŽŶ�
/ŶƚĞƌŶĂƚŝŽŶĂů�ǁŽƵůĚ�ŶŽƚ�ŝŶǀŽůǀĞ�ƚŚĞ�ŝƐƐƵĞ�ŽĨ�Ă�ĐĞƌƚŝĨŝĐĂƚĞ�Žƌ�Ă�ƐĞĂů�ŽĨ�ĂƉƉƌŽǀĂů ĨŽƌ�
ƚŚĞ��ĂƉ͘ KƵƌ�ĐŽŵŵƵŶŝƚǇ�ǁŝůů�ũŽŝŶ�Ă�ǁŽƌůĚǁŝĚĞ�ŚƵŵĂŶŝƚĂƌŝĂŶ�ŵŽǀĞŵĞŶƚ�ŽĨ�
ĐŝƚŝǌĞŶƐ�ŝŶ�ŽǀĞƌ�ϰϬϬ�ĐŝƚŝĞƐ͕�ƚŽǁŶ͕�ǀŝůůĂŐĞƐ�ĂŶĚ�ŶĞŝŐŚďŽƵƌŚŽŽĚƐ�ƚŚĂƚ ĂƌĞ�ƐƚƌŝǀŝŶŐ�ĨŽƌ�
Ă�ŬŝŶĚĞƌ͕�ďĞƚƚĞƌ�ƉůĂŶĞƚ͘���

&ŝǀĞ�WƌŽƉŽƐĞĚ��ƌĞĂƐ�ŽĨ�&ŽĐƵƐ�ĨŽƌ�ƚŚĞ�^ŽŽŬĞ��ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶ�WůĂŶ

dŚĞ�ĨŝǀĞ�ĂƌĞĂƐ�ŽĨ�ĨŽĐƵƐ�ĨŽƌ�ƚŚĞ ^ŽŽŬĞ���W ĂƌĞ�ƉƌŽƉŽƐĞĚ�ďĞůŽǁ͘��dŚĞŝƌ�ŽƌĚĞƌ�ŽĨ�
ƉƌĞƐĞŶƚĂƚŝŽŶ�ĚŽĞƐ�ŶŽƚ�ŝŶĚŝĐĂƚĞ�ƚŚĞŝƌ�ƌĞůĂƚŝǀĞ ŝŵƉŽƌƚĂŶĐĞ͘

^ĞǀĞƌĂů�ŐƌŽƵƉƐ�ĂŶĚ�ŽƌŐĂŶŝǌĂƚŝŽŶƐ�ĂƌĞ�ĂůƌĞĂĚǇ�ǁŽƌŬŝŶŐ�ŝŶĚĞƉĞŶĚĞŶƚůǇ�ĂŶĚ�ƚŽŐĞƚŚĞƌ�
ŝŶ�ĞĂĐŚ�ŽĨ�ƚŚĞƐĞ�ĂƌĞĂƐ�ŽĨ�ĨŽĐƵƐ͘���ŽŵƉĂƐƐŝŽŶĂƚĞ�ĂĐƚŝŽŶƐ�ĂƌĞ�ďĞŝŶŐ�ƚĂŬĞŶ�ďƵƚ�ŝƚ�ǁĂƐ�
ĂŐƌĞĞĚ�Ăƚ�ƚŚĞ�ǁŽƌŬƐŚŽƉ�ƚŚĂƚ�ŵƵĐŚ�ƌĞŵĂŝŶƐ�ƚŽ�ďĞ�ĚŽŶĞ͘��dŚĞ�DĂƌĐŚ�ϮŶĚ ǁŽƌŬƐŚŽƉ
ŵĂǇ�ŝĚĞŶƚŝĨǇ�ĨƵƌƚŚĞƌ�ƐŚŽƌƚͲ�ĂŶĚ�ůŽŶŐĞƌͲƚĞƌŵ�ĂĐƚŝŽŶƐ͕�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ŚƵŵĂŶ�ĂŶĚ�
ŵĂƚĞƌŝĂů�ƌĞƐŽƵƌĐĞƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ŝŵƉůĞŵĞŶƚ ƚŚĞƐĞ�ĂĐƚŝŽŶƐ͘�

ϭ͘�,ŽŵĞůĞƐƐŶĞƐƐ

�ƐƚŝŵĂƚĞƐ�ŽĨ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ŚŽŵĞůĞƐƐ�ƉĞŽƉůĞ�ŝŶ�^ŽŽŬĞ�ƌĂŶŐĞ�ĨƌŽŵ�ĂďŽƵƚ�ϯϱ�ƚŽ�
ŵŽƌĞ�ƚŚĂŶ�ϭϬϬ͘��dŚĞǇ�ĂƌĞ�Ă�ŶĞĂƌůǇ�ŝŶǀŝƐŝďůĞ�ƉĂƌƚ�ŽĨ�ŽƵƌ�ĐŽŵŵƵŶŝƚǇ͘��dŚĞǇ�ƐƉĞŶĚ�
ŵƵĐŚ�ŽĨ�ĞĂĐŚ�ĚĂǇ�ƚƌǇŝŶŐ�ƚŽ�ƐĂƚŝƐĨǇ�ďĂƐŝĐ�ŶĞĞĚƐ�ĨŽƌ�ĨŽŽĚ͕�ƐĂĨĞ�ƐŚĞůƚĞƌ�ĂŶĚ�ŚǇŐŝĞŶĞ͘��
^ŽĐŝĂů�ĐŽŶƚĂĐƚ�ǁŝƚŚ�ƚŚĞ�ůĂƌŐĞƌ�ĐŽŵŵƵŶŝƚǇ�ŝƐ�ŽĨƚĞŶ�ĂǀŽŝĚĞĚ�ďǇ�ƚŚĞƐĞ�ŝŶĚŝǀŝĚƵĂůƐ͕�
ũƵƐƚ�ĂƐ�ŵŽƌĞ�ĨŽƌƚƵŶĂƚĞ�ƌĞƐŝĚĞŶƚƐ�ƚĞŶĚ�ƚŽ�ĂǀŽŝĚ�ĐŽŶƚĂĐƚ�ǁŝƚŚ�ƚŚĞŵ͘�DĂŶǇ�ŚŽŵĞůĞƐƐ�
ƉĞŽƉůĞ�ĐŽŶƚĞŶĚ�ǁŝƚŚ�ŵĞŶƚĂů�ŝůůŶĞƐƐĞƐ�ĂŐŐƌĂǀĂƚĞĚ�ďǇ�ĂĚĚŝĐƚŝŽŶƐ�ƚŽ�ĂůĐŽŚŽů�ĂŶĚ�
ƐƚƌĞĞƚ�ĚƌƵŐƐ͘���dŚĞƐĞ�ĐŚĂůůĞŶŐĞƐ�ďĞĐŽŵĞ�ŵŽƌĞ�ĚŝĨĨŝĐƵůƚ�ĚƵƌŝŶŐ�ŽƵƌ ǁŝŶƚĞƌ�ŵŽŶƚŚƐ͕�
ĞƐƉĞĐŝĂůůǇ�ĚƵƌŝŶŐ�ƉĞƌŝŽĚƐ�ŽĨ�ĞǆƚƌĞŵĞ�ǁĞĂƚŚĞƌ͘�^ŽŵĞ�ǁŽƌŬŝŶŐ�ƉŽŽƌ�ĂƌĞ�ĂůƐŽ�
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^ŽŽŬĞ��ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶ�WůĂŶ

ϯ�

ŚŽŵĞůĞƐƐ�ĚƵĞ�ƚŽ�ƚŚĞ�ůĂĐŬ�ŽĨ�ĂĨĨŽƌĚĂďůĞ�ŚŽƵƐŝŶŐ�ŝŶ�^ŽŽŬĞ͘ dŚĞǇ�ŵĂǇ�ŝŶŚĂďŝƚ�
ǀĞŚŝĐůĞƐ�ĂŶĚ�ŵŽŽƌĞĚ�ďŽĂƚƐ͘

dŚĞ�ƐƚŝŐŵĂƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ŚŽŵĞůĞƐƐŶĞƐƐ͕�ĂĚĚŝĐƚŝŽŶ�ĂŶĚ�ŵĞŶƚĂů�ŝůůŶĞƐƐ�ĐĂŶ�ďĞ�
ƌĞĚƵĐĞĚ�ƚŚƌŽƵŐŚ�ŐƌĞĂƚĞƌ�ĂǁĂƌĞŶĞƐƐ�ŽĨ�ƚŚĞ�ƐƚƌƵŐŐůĞƐ�ŝŶǀŽůǀĞĚ�ĂŶĚ�ĞŵƉĂƚŚǇ
ƚŽǁĂƌĚƐ�ƚŚĞ�ĂĨĨůŝĐƚĞĚ͘�

^ŚŽƌƚͲdĞƌŵ �ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶƐ͗��

ϭ͘ �ĞƐŝŐŶĂƚŝŽŶ�ŽĨ�ƐĂĨĞ�ĂƌĞĂƐ�ĨŽƌ�ƚŚĞ�ŚŽŵĞůĞƐƐ�ǁŝƚŚ�ƐƚŽƌĂŐĞ�ůŽĐŬĞƌƐ͕�ĐŽŽůĞƌƐ͕�
ƚƌĂƐŚ�ƌĞĐĞƉƚĂĐůĞƐ ĂŶĚ�ĂĐĐĞƐƐ�ƚŽ�ƐŚŽǁĞƌƐ�ĂŶĚ�ůĂƵŶĚƌǇ�ĨĂĐŝůŝƚŝĞƐ͘�WƌŽǀŝƐŝŽŶ�ŽĨ�
ƚĞŵƉŽƌĂƌǇ�ƐŚĞůƚĞƌƐ�ƐƵĐŚ�ĂƐ�ƚĞŶƚƐ͘��ĐĐĞƐƐ�ƚŽ�Ă�ĐŽŵŵĞƌĐŝĂů�ŬŝƚĐŚĞŶ�ǁŝƚŚ�ĨŽŽĚ�
ƐĂĨĞ�ĐĞƌƚŝĨŝĐĂƚŝŽŶ͘��

Ϯ͘ �ƐƚĂďůŝƐŚ�ĂŶ�ĞǆƚƌĞŵĞ�ǁĞĂƚŚĞƌ�ƐŚĞůƚĞƌ�ĨŽƌ�ƚŚĞ�ŚŽŵĞůĞƐƐ�;ĐŽůĚ�ƚĞŵƉĞƌĂƚƵƌĞƐ͕�
ŚĞĂǀǇ�ƌĂŝŶƐͿ͘ /ƚ�ǁŽƵůĚ�ĞǀĞŶƚƵĂůůǇ�ĞǀŽůǀĞ�ŝŶƚŽ�Ă�ƐĞĂƐŽŶĂů�ƐŚĞůƚĞƌ�ĨŽƌ�ƚŚĞ�
KĐƚŽďĞƌ�ƚŽ��Ɖƌŝů�ƉĞƌŝŽĚ͘�

ϯ͘ �ŽŶƚŝŶƵĞ�ĂŶĚ�ďƌŽĂĚĞŶ�ƚŚĞ�ŽŶŐŽŝŶŐ�ĚŝĂůŽŐƵĞ�ĂŶĚ�ũŽŝŶƚ�ĂĐƚŝǀŝƚŝĞƐ�ďǇ�
ŝŶĚŝǀŝĚƵĂůƐ͕�ŐƌŽƵƉƐ�ĂŶĚ�ĂŐĞŶĐŝĞƐ�ƚŽ�ƌĞůŝĞǀĞ�ƚŚĞ�ƉůŝŐŚƚ�ŽĨ�ƚŚĞ�ŚŽŵĞůĞƐƐ�
ƌĞƐŝĚĞŶƚƐ�ŝŶ�^ŽŽŬĞ͘��ǆĂŵƉůĞƐ�ĂƌĞ ƚŚĞ�ŽŶŐŽŝŶŐ�ĞĨĨŽƌƚƐ�ďǇ�ƚŚĞ�^ŽŽŬĞ�^ŚĞůƚĞƌ�
^ŽĐŝĞƚǇ͕�^ŽŽŬĞ�,ŽŵĞůĞƐƐ��ŽĂůŝƚŝŽŶ�ĂŶĚ�^ŽŽŬĞ��ƌŝƐŝƐ�ĂŶĚ�ZĞĨĞƌƌĂů�^ŽĐŝĞƚǇ͘�

>ŽŶŐĞƌͲdĞƌŵ��ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶ͗

ϭ͘ �ƐƚĂďůŝƐŚ�Ă�ƐĞĂƐŽŶĂů�ƐŚĞůƚĞƌ�ƚŚĂƚ�ǁŝůů�ƉƌŽǀŝĚĞ�ĨŽƌ�ŚŽŵĞůĞƐƐ�ƌĞƐŝĚĞŶƚƐ� ĨƌŽŵ�
KĐƚŽďĞƌ�ƚŚƌŽƵŐŚ��Ɖƌŝů͘�

Ϯ͘ ^ƵƉƉŽƌƚ ƚŚĞ�ƉƵƌĐŚĂƐĞ�ŽĨ�ŵŽĚƵůĂƌ�ŚŽƵƐŝŶŐ�ĨŽƌ�ŚŽŵĞůĞƐƐ�^ŽŽŬĞ�ƌĞƐŝĚĞŶƚƐ�
;ϭϳϬ�ƵŶŝƚƐ�ƌĞĐĞŶƚůǇ�ƉƵƌĐŚĂƐĞĚ�ĨŽƌ�EĂŶĂŝŵŽͿ͘�

Ϯ͘��ĨĨŽƌĚĂďŝůŝƚǇ��ƌŝƐŝƐ

^ŽŽŬĞ�ŝƐ�Ă�ĨĂƐƚͲŐƌŽǁŝŶŐ�ĐŽŵŵƵŶŝƚǇ�ǁŝƚŚ�ĂŶ�ŝŶĐƌĞĂƐŝŶŐ�ƌĂŶŐĞ�ŽĨ�ŐŽŽĚƐ�ĂŶĚ�ƐĞƌǀŝĐĞƐ�
ĂŵĞŶŝƚŝĞƐ�ĨŽƌ�ƌĞƐŝĚĞŶƚƐ�ǁŝƚŚ�ƚŚĞ�ƌĞƋƵŝƌĞĚ ŝŶĐŽŵĞ͘��/ƚ�ŝƐ�ďĞĐŽŵŝŶŐ�ƵŶĂĨĨŽƌĚĂďůĞ�ĨŽƌ�
ŵĂŶǇ�ŚŽƵƐĞŚŽůĚƐ�ǁŚŽ�ĂƌĞ�ƐƚƌƵŐŐůŝŶŐ�ƚŽ�ŵĞĞƚ�ƚŚĞ�ĐŽƐƚƐ�ŽĨ�ŚŽƵƐŝŶŐ͕�ĨŽŽĚ͕�ĐŚŝůĚĐĂƌĞ�
ĂŶĚ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ͘�

dŚĞ�ŚŝƐƚŽƌŝĐĂů�ǀŝĞǁ�ŽĨ�^ŽŽŬĞ�ĂƐ�Ă�ĐŚĞĂƉ�ƉůĂĐĞ�ƚŽ�ůŝǀĞ�ǁŝƚŚŝŶ�'ƌĞĂƚĞƌ�sŝĐƚŽƌŝĂ�ŶŽ�
ůŽŶŐĞƌ�ŚŽůĚƐ͘�KŶĞ�ŝŶĚŝĐĂƚŽƌ�ŝƐ�ƚŚĞ�ŝŶĐƌĞĂƐŝŶŐ�ŶƵŵďĞƌ�ŽĨ�ŝŶĚŝǀŝĚƵĂůƐ�ĂŶĚ�ĨĂŵŝůŝĞƐ�
ǁŚŽ�ƵƐĞ ƚŚĞ�^ŽŽŬĞ�&ŽŽĚ��ĂŶŬ ŽŶ�Ă�ƌĞŐƵůĂƌ�ďĂƐŝƐ͘� �ŶŽƚŚĞƌ�ŝŶĚŝĐĂƚŽƌ�ŝƐ�ƚŚĞ�ĐŽƐƚ�ŽĨ�
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^ŽŽŬĞ��ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶ�WůĂŶ

ϰ�

ĚƌŝǀŝŶŐ�ƚŽ�ĂŶĚ�ĨƌŽŵ�sŝĐƚŽƌŝĂ ǁŝƚŚ�ŐĂƐŽůŝŶĞ�ƉƌŝĐĞƐ�ŝŶĐƌĞĂƐŝŶŐ�ǇĞĂƌ�ŽǀĞƌ�ǇĞĂƌ͘�
>ŝŵŝƚĞĚ�ďƵƐ�ƐĞƌǀŝĐĞƐ�ǁŝƚŚŝŶ�^ŽŽŬĞ�ĂŶĚ�ďĞƚǁĞĞŶ�^ŽŽŬĞ ĂŶĚ�>ĂŶŐĨŽƌĚͬsŝĐƚŽƌŝĂ�
ĚŝƐĐŽƵƌĂŐĞ�Ă�ƐŚŝĨƚ�ĨƌŽŵ�ƉƌŝǀĂƚĞ�ƚŽ�ƉƵďůŝĐ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ͘

�ĂŶĂĚĂ͛Ɛ�KĨĨŝĐŝĂů�WŽǀĞƌƚǇ�>ŝŶĞ͕�ĂĐƌŽƐƐ�Ăůů�ƌĞŐŝŽŶƐ�ŽĨ�ƚŚĞ�ĐŽƵŶƚƌǇ͕�ǁĂƐ�Ψϯϳ͕ϱϰϮ�ĨŽƌ�Ă�
ĨĂŵŝůǇ�ǁŝƚŚ�ƚǁŽ�ĂĚƵůƚƐ�ĂŶĚ�ƚǁŽ�ĐŚŝůĚƌĞŶ�ŝŶ�ϮϬϭϱ͘��/ƚ�ŝƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĐŽƐƚ�ŽĨ�
ŚŽƵƐŝŶŐ͕�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ͕�ŶƵƚƌŝƚŝŽƵƐ�ĨŽŽĚ͕�ĐůŽƚŚŝŶŐ�ĂŶĚ�ŽƚŚĞƌ�ŚŽƵƐĞŚŽůĚ�
ƌĞƋƵŝƌĞŵĞŶƚƐ͘��

WĞƌŚĂƉƐ�ƚŚĞ�ŐƌĞĂƚĞƐƚ�ĂĨĨŽƌĚĂďŝůŝƚǇ�ĐŽŶĐĞƌŶ�ŝƐ�ƚŚĞ�ĐŽƐƚ�ŽĨ�ŚŽƵƐŝŶŐ�ŝŶ�^ŽŽŬĞ�ĨŽƌ�ďŽƚŚ�
ƉŽƚĞŶƚŝĂů�ŽǁŶĞƌƐ�ĂŶĚ�ƌĞŶƚĞƌƐ͘��>ŽĐĂů�ĨŝŐƵƌĞƐ�ĂƌĞ�ŶŽƚ�ĂǀĂŝůĂďůĞ�ďƵƚ�ƚŚĞ��ĂŶĂĚĂ�
DŽƌƚŐĂŐĞ�ĂŶĚ�,ŽƵƐŝŶŐ �ŽƌƉŽƌĂƚŝŽŶ�;�D,�Ϳ�ƌĞƉŽƌƚĞĚ�ŝŶ�:ĂŶƵĂƌǇ�ϮϬϭϳ�ƚŚĂƚ�ƚŚĞ�
sŝĐƚŽƌŝĂ�ZĞŐŝŽŶ�ǁĂƐ�ƚŚĞ�ůĞĂƐƚ�ĂĨĨŽƌĚĂďůĞ�ƐŵĂůů�ĐŝƚǇ�ŝŶ��ĂŶĂĚĂ�ĨŽƌ�ƐŝŶŐůĞ�ĨĂŵŝůǇ�
ŚŽƵƐĞƐ͗��ƚŚĞ�ŵĞĚŝĂŶ�ƉƌŝĐĞ�ǁĂƐ�ŽǀĞƌ�ĞŝŐŚƚ�ƚŝŵĞƐ�ƚŚĞ�ŵĞĚŝĂŶ�ŚŽƵƐĞŚŽůĚ�ŝŶĐŽŵĞ͘��
ZĞŶƚ�ĐŽƐƚƐ�ŝŶ�'ƌĞĂƚĞƌ�sŝĐƚŽƌŝĂ�ŝŶĐƌĞĂƐĞĚ�ďǇ�ϴй�ďĞƚǁĞĞŶ�ϮϬϭϱ�ĂŶĚ�ϮϬϭϲ͘��ƵƌƌĞŶƚ�
ůŽǁ�ǀĂĐĂŶĐǇ�ƌĂƚĞƐ�ŽŶůǇ�ǁŽƌƐĞŶ�ƚŚĞ�ƐŝƚƵĂƚŝŽŶ͘�

dŚĞ�ĐƵƌƌĞŶƚ��ŝƐƚƌŝĐƚ�ŽĨ�^ŽŽŬĞ�KĨĨŝĐŝĂů��ŽŵŵƵŶŝƚǇ�WůĂŶ�;K�WͿ�ĚĞĨŝŶĞƐ�ĂĨĨŽƌĚĂďůĞ�
ŚŽƵƐŝŶŐ�ĂƐ�ŚŽƵƐŝŶŐ�ƚŚĂƚ�ƐĞůůƐ�Žƌ�ƌĞŶƚƐ�Ăƚ�Ă�ƌĂƚĞ�ƚŚĂƚ�ŝƐ�ĂĨĨŽƌĚĂďůĞ�;ŶŽ�ŵŽƌĞ�ƚŚĂŶ�
ϯϬй�ŽĨ�ĂŶŶƵĂů�ŝŶĐŽŵĞͿ�ƚŽ�ŚŽƵƐĞŚŽůĚƐ�ǁŝƚŚ�ƚŚĞ�ůŽǁĞƌ�ŚĂůĨ�ŽĨ�ŝŶĐŽŵĞƐ�ŝŶ�^ŽŽŬĞ͘�

�ƚƚĂŝŶĂďůĞ�ŚŽƵƐŝŶŐ�ƌĞĨĞƌƐ�ƚŽ�ƚŚĞ�ŐĂƉ�ŝŶ�ŚŽƵƐŝŶŐ�ĂŶĚ�ƐĞƌǀŝĐĞƐ�ĨŽƌ ƉĞŽƉůĞ�ǁŚŽ�ĚŽ�
ƋƵĂůŝĨǇ�ĨŽƌ ƉƌŽǀŝŶĐŝĂůůǇ�Žƌ�ĨĞĚĞƌĂůůǇ�ĚĞĨŝŶĞĚ�ĂĨĨŽƌĚĂďůĞ�ŚŽƵƐŝŶŐ�ĂŶĚ�ǇĞƚ ĚŽ�ŶŽƚ�
ŵĂŬĞ�ĞŶŽƵŐŚ�ƚŽ�ƉƵƌĐŚĂƐĞ�Ă�ŚŽŵĞ�Ăƚ�ƚŚĞ�ŵĂƌŬĞƚ�ƌĂƚĞ͘�

dŚĞ��ĂƉŝƚĂů�ZĞŐŝŽŶĂů��ŝƐƚƌŝĐƚ�;�Z�Ϳ�ŝŶ�ŝƚƐ�ĚƌĂĨƚ�ŚŽƵƐŝŶŐ�ĂĨĨŽƌĚĂďŝůŝƚǇ�ƐƚƵĚǇ�;�Ɖƌŝů�
ϮϬϭϴͿ�ĞƐƚŝŵĂƚĞƐ�ƚŚĂƚ�ƚŚĞƌĞ�ŝƐ�Ă�ƐŚŽƌƚĨĂůů�ŽĨ�ϲ͕ϮϬϬ�ĂĨĨŽƌĚĂďůĞ�ƌĞŶƚĂů�ƵŶŝƚƐ�ŝŶ�'ƌĞĂƚĞƌ�
sŝĐƚŽƌŝĂ͘�

^ŚŽƌƚͲdĞƌŵ��ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶƐ

ϭ͘ �ƌŽĂĚĞŶ�ƚŚĞ�ŵĂŶĚĂƚĞ�ŽĨ ƚŚĞ��ŝƐƚƌŝĐƚ�ŽĨ�^ŽŽŬĞ͛Ɛ �ĨĨŽƌĚĂďůĞ�,ŽƵƐŝŶŐ�
�ŽŵŵŝƚƚĞĞ ƚŽ�ƐƉĞĐŝĨŝĐĂůůǇ�ŝŶĐůƵĚĞ�ĂĨĨŽƌĚĂďůĞ�ĂŶĚ�ĂƚƚĂŝŶĂďůĞ�ŚŽƵƐŝŶŐ�ĂƐ�
ĚĞĨŝŶĞĚ�ŝŶ�ƚŚĞ�K�W͘��ŽŶƐŝĚĞƌĂƚŝŽŶ�ǁŽƵůĚ�ďĞ�ŐŝǀĞŶ�ƚŽ�ƌĞŶĂŵŝŶŐ�ŝƚ�͞ƚŚĞ�
,ŽƵƐŝŶŐ��ŽŵŵŝƚƚĞĞ͟ ƚŽ�ƌĞĨůĞĐƚ�ƚŚŝƐ�ďƌŽĂĚĞƌ�ŵĂŶĚĂƚĞ͘�

Ϯ͘ ZĞƋƵĞƐƚ�ƚŚĞ��ŝƐƚƌŝĐƚ�ŽĨ�^ŽŽŬĞ�ƚŽ�ŚŽůĚ�ŵĞĞƚŝŶŐƐ�ǁŝƚŚ�ĚĞǀĞůŽƉĞƌƐ͕�ƌĞĂů�
ĞƐƚĂƚĞ�ĂŐĞŶƚƐ͕�ĐŽŶĐĞƌŶĞĚ�ĐŝƚŝǌĞŶƐ�ĂŶĚ�ŽƚŚĞƌ�ƐƚĂŬĞŚŽůĚĞƌƐ�ƚŽ�ĚĞǀĞůŽƉ�
ƉŽůŝĐŝĞƐ�ƚŽ�ŝŶĐƌĞĂƐĞ�ƚŚĞ�ĂǀĂŝůĂďŝůŝƚǇ�ŽĨ�ĂĨĨŽƌĚĂďůĞ�ĂŶĚ�ĂƚƚĂŝŶĂďůĞ�ŚŽƵƐŝŶŐ�
^ŽŽŬĞ͘

Page 37



^ŽŽŬĞ��ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶ�WůĂŶ

ϱ�

ϯ͘ ZĞƋƵĞƐƚ�ƚŚĞ��ŝƐƚƌŝĐƚ�ŽĨ�^ŽŽŬĞ�ƚŽ�ŝŶǀĞƐƚŝŐĂƚĞ�ŶŽŶͲŵĂƌŬĞƚ�ŽƉƚŝŽŶƐ�ƚŽ�
ŝŶĐƌĞĂƐĞ�ƚŚĞ�ƐƚŽĐŬ�ŽĨ�ĂĨĨŽƌĚĂďůĞ�ĂŶĚ�ĂƚƚĂŝŶĂďůĞ�ŚŽƵƐŝŶŐ�ŝŶ�ŽƵƌ�ĐŽŵŵƵŶŝƚǇ͘��
dŚĞƐĞ�ŽƉƚŝŽŶƐ�ŵŝŐŚƚ�ŝŶĐůƵĚĞ�ƚŚĞ�ƵƐĞ�ŽĨ��ŝƐƚƌŝĐƚͲŽǁŶĞĚ�ůŽƚƐ�ǁŝƚŚ�ŽƚŚĞƌ�
ĚĞƐŝŐŶĂƚŝŽŶƐ͕�ƐƵĐŚ�ĂƐ�ŝŶĂĐƚŝǀĞ ƉĂƌŬůĂŶĚ͕�ĨŽƌ�ƚŚĞ�ĐŽŶƐƚƌƵĐƚŝŽŶ�ŽĨ�ďƵŝůĚŝŶŐƐ
ǁŚŝĐŚ�ǁŽƵůĚ�ďĞ�ƐŽůĚ�Žƌ�ƌĞŶƚĞĚ�Ăƚ�ĂŶ�ĂĨĨŽƌĚĂďůĞ�ŶŽŶͲŵĂƌŬĞƚ�ĐŽƐƚ�ƉůƵƐ�Ă�
ĨŝǆĞĚ�ƉĞƌĐĞŶƚĂŐĞ͘���

>ŽŶŐĞƌͲdĞƌŵ��ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶƐ

ϭ͘ >ŽďďǇ�ďŽƚŚ�ƚŚĞ��Z��ĂŶĚ�ƚŚĞ�ƉƌŽǀŝŶĐŝĂů�ŐŽǀĞƌŶŵĞŶƚ�ĨŽƌ�ŝŶĐƌĞĂƐĞĚ�ĨƵŶĚŝŶŐ�
ĨŽƌ�ďŽƚŚ�ĂĨĨŽƌĚĂďůĞ�ŚŽƵƐŝŶŐ�ĂŶĚ�ĂƚƚĂŝŶĂďůĞ�ŚŽƵƐŝŶŐ�;ĂůƚĞƌŶĂƚŝǀĞ�ƐƚƌƵĐƚƵƌĞƐ�
ƐƵĐŚ�ĂƐ�ƚŝŶǇ�ŚŽƵƐĞƐͿ�ĨŽƌ�ůŽǁ�ƚŽ�ŵŽĚĞƌĂƚĞ ŝŶĐŽŵĞ�^ŽŽŬĞ�ƌĞƐŝĚĞŶƚƐ͘�

Ϯ͘ tŽƌŬ�ǁŝƚŚ�^ŽŽŬĞ��ŽƵŶĐŝů�ĂŶĚ�ĚĞǀĞůŽƉĞƌƐ�ƚŽ�ŵĂŬĞ�ƌĞŶƚĂů�ƐƵŝƚĞƐ�ŝŶ�ƉƌŝǀĂƚĞ�
ŚŽƵƐĞƐ�ŵŽƌĞ�ƐƵŝƚĂďůĞ�ĨŽƌ�ĨĂŵŝůŝĞƐ͕�Ğ͘Ő͘�ďĞƚƚĞƌ�ƐŽƵŶĚͲƉƌŽŽĨŝŶŐ͘�

ϯ͘ >ŽďďǇ����dƌĂŶƐŝƚ�ĨŽƌ�ďĞƚƚĞƌ�ĐŽǀĞƌĂŐĞ�ĂŶĚ�ŝŶĐƌĞĂƐĞĚ�ĨƌĞƋƵĞŶĐǇ�ŝŶ�ďƵƐ�
ƐĞƌǀŝĐĞƐ�ďŽƚŚ�ǁŝƚŚŝŶ�^ŽŽŬĞ�ĂŶĚ�ďĞƚǁĞĞŶ�^ŽŽŬĞ�ĂŶĚ�>ĂŶŐĨŽƌĚͬsŝĐƚŽƌŝĂ͘ ���
dƌĂŶƐŝƚ͛Ɛ�>ŽĐĂů��ƌĞĂ�WůĂŶ��ŽŶƐƵůƚĂƚŝŽŶƐ�ĂƌĞ�ŶŽǁ�ƵŶĚĞƌǁĂǇ͘�;ZĞĨĞƌĞŶĐĞ͗
ŚƚƚƉƐ͗ͬͬďĐƚƌĂŶƐŝƚ͘ĐŽŵͬǀŝĐƚŽƌŝĂͬƚƌĂŶƐŝƚͲĨƵƚƵƌĞͬůŽĐĂůͲĂƌĞĂͲƚƌĂŶƐŝƚͲ
ƉůĂŶƐͬƉƌŽũĞĐƚͲƵƉĚĂƚĞƐͬƐŽŽŬĞͿ͘�

ϰ͘ >ŽďďǇ�ďŽƚŚ�ƚŚĞ��Z��ĂŶĚ�ƚŚĞ�ƉƌŽǀŝŶĐŝĂů�ŐŽǀĞƌŶŵĞŶƚ�ĨŽƌ�ďƵŝůĚŝŶŐ�ĐŽĚĞ�
ĞǆĐĞƉƚŝŽŶƐ�ƚŚĂƚ ĂůůŽǁ�ĂůƚĞƌŶĂƚŝǀĞ�ŚŽƵƐŝŶŐ�ƐƚƌƵĐƚƵƌĞƐ͕�ƐƵĐŚ�ĂƐ�ƚƌĂŝůĞƌƐ͕�
ƌĞĐƌĞĂƚŝŽŶĂů�ǀĞŚŝĐůĞƐ ĂŶĚ�ƚŝŶǇ�ŚŽƵƐĞƐ͕�ĨŽƌ�ŵĂƌŐŝŶĂůͲŝŶĐŽŵĞ�;ŚŽŵĞůĞƐƐ͕�
ƵŶĞŵƉůŽǇĂďůĞͿ�ĂŶĚ�ŵŽĚĞƌĂƚĞͲŝŶĐŽŵĞ�^ŽŽŬĞ�ƌĞƐŝĚĞŶƚƐ͘��

ϯ͘�^ŽĐŝĂů�/ƐŽůĂƚŝŽŶ

^ŽŵĞ ^ŽŽŬĞ�ƌĞƐŝĚĞŶƚƐ�ůŝǀĞ�ŵĂƌŐŝŶĂů�ůŝǀĞƐ͘��dŚĞƌĞ�ĂƌĞ�ŵĂŶǇ�ĐĂƵƐĞƐ͕�ŝŶĐůƵĚŝŶŐ�
ŵĞŶƚĂů�ŝůůŶĞƐƐĞƐ͕�ƉƐǇĐŚŽůŽŐŝĐĂů�ĚŝƐŽƌĚĞƌƐ�ĂŶĚ�ĚĞŵĞŶƚŝĂ͘��KƚŚĞƌƐ�ƐƵĨĨĞƌ�ĨƌŽŵ�
ĐŚƌŽŶŝĐ�ƉŚǇƐŝĐĂů�ŚĂŶĚŝĐĂƉƐ�ĂŶĚ�ĚƌƵŐͬĂůĐŽŚŽů�ĂĚĚŝĐƚŝŽŶƐ͘ ^ŽĐŝĂů�ŝŶƚĞƌĂĐƚŝŽŶ�ǁŝƚŚ�
ƚŚĞ�ďƌŽĂĚĞƌ�ƉŽƉƵůĂƚŝŽŶ�ŝƐ�ŽĨƚĞŶ�ůŝŵŝƚĞĚ�ďǇ�ĐŽŵŵƵŶŝĐĂƚŝŽŶ ĐŚĂůůĞŶŐĞƐ͕
ďĞŚĂǀŝŽƵƌĂů�ŝƐƐƵĞƐ ĂŶĚ�ƐŽĐŝĂů�ƐƚŝŐŵĂƐͬƉƌĞũƵĚŝĐĞƐ͘�

^ŽĐŝĂů�ŝƐŽůĂƚŝŽŶ�ŝƐ�ĂŶ�ŝƐƐƵĞ�ĂůƐŽ�ĨĂĐĞĚ�ďǇ�ƐŝŶŐůĞ�ƉĞŽƉůĞ͕�ǇŽƵƚŚ ĂŶĚ�ƚŚĞ�ĞůĚĞƌůǇ͘�
'ĞŶĞƌĂůůǇ�ƐƉĞĂŬŝŶŐ͕�ƚŚĞƌĞ�ŝƐ�ĂŶ�ŝŶĐƌĞĂƐŝŶŐ�ĚŝƐĐŽŶŶĞĐƚŝŽŶ�ŝŶ�ŽƵƌ�ĐŽŵŵƵŶŝƚŝĞƐ�ĂŶĚ�
ůĞƐƐ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ĨŽƌ�ƐŽĐŝĂů�ŝŶƚĞƌĂĐƚŝŽŶ͘�
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^ŽŽŬĞ��ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶ�WůĂŶ

ϲ�

^ŚŽƌƚͲdĞƌŵ��ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶƐ

ϭ͘ �ǆƉĂŶĚ�ŵĞŶƚĂů�ŚĞĂůƚŚ�ƐĞƌǀŝĐĞƐ�ŝŶ�^ŽŽŬĞ͕�ŝŶĐůƵĚŝŶŐ�ĂĚĚŝĐƚŝŽŶ�ƚƌĞĂƚŵĞŶƚ�ĂŶĚ�
ĐŽƵŶƐĞůůŝŶŐ͘������

Ϯ͘ �ƐƚĂďůŝƐŚ�ŶĞŝŐŚďŽƵƌŚŽŽĚ�ƉƌŽŐƌĂŵƐ�ĨŽƌ�ƌĞŐƵůĂƌ�ĐŚĞĐŬƐ�ŽŶ�ƉĞƌƐŽŶƐ�ǁŝƚŚ�
ƉƐǇĐŚŽůŽŐŝĐĂů�ĚŝƐŽƌĚĞƌƐ�ĂŶĚ�ĚĞŵĞŶƚŝĂ͘� �Ŷ�ĞǆŝƐƚŝŶŐ�ĞǆĂŵƉůĞ�ŝƐ�ƚŚĞ�<ĞĞƉ�ŝŶ�
dŽƵĐŚ�;</dͿ�ƉƌŽŐƌĂŵ�ǁŚŝĐŚ�ŝƐ�ƌƵŶ�ďǇ�ƚŚĞ�Z�DW͘�

>ŽŶŐĞƌͲdĞƌŵ��ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶ

ϭ͘ /ŶĐƌĞĂƐĞ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ƌŽŽŵƐ�ĨŽƌ�ƉĞƌƐŽŶƐ�ǁŝƚŚ�ĚĞŵĞŶƚŝĂ�Ăƚ��ǇƌĞ�DĂŶŽƌ͘��
Ϯ͘ /ŶĐƌĞĂƐĞ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ĞĂƐŝůǇ�ĂĐĐĞƐƐŝďůĞ�ƉƵďůŝĐ�ƐƉĂĐĞƐ�ŝŶ�^ŽŽŬĞ�ǁŚĞƌĞ�

ƉĞŽƉůĞ�ĐĂŶ�ĨĞĞů�ƐĞĐƵƌĞ ĂŶĚ ŚĂǀĞ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ĨŽƌ�ŝŶƚĞƌĂĐƚŝŽŶ͘��^ƵĐŚ�Ă�ƐƉĂĐĞ�
ŵŝŐŚƚ�ďĞ�ƉƌŽǀŝĚĞĚ�ĂƐ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�>Žƚ���ŽŶ�tĂĚĂŵƐ�tĂǇ�ŝŶ�
^ŽŽŬĞ͘

ϯ͘ �ŶĐŽƵƌĂŐĞ�ĞǀĞŶƚƐ�ĂŶĚ�ĂĐƚŝǀŝƚŝĞƐ�ƚŚĂƚ�ĨŽƐƚĞƌ�ŝŶƚĞƌŐĞŶĞƌĂƚŝŽŶĂů�ĐŽŶƚĂĐƚ͕�
ƉĂƌƚŝĐƵůĂƌůǇ�ďĞƚǁĞĞŶ�ƐĞŶŝŽƌƐ�ĂŶĚ�ǇŽƵƚŚ͘

ϰ͘ �ƐƚĂďůŝƐŚ�Ă�ƉƌŽŐƌĂŵ͕�ƉŽƐƐŝďůǇ�ƚŚƌŽƵŐŚ�ůŽĐĂů�ĨĂŝƚŚͲďĂƐĞĚ�ŐƌŽƵƉƐ͕�ƚŚĂƚ�ǁŽƵůĚ�
ĂůůŽǁ�ƐĞŶŝŽƌƐ�ĂŶĚ�ƉĞŽƉůĞ�ǁŝƚŚ�ĚŝƐĂďŝůŝƚŝĞƐ�ƚŽ�ƌĞŶƚ�ĞǆƚƌĂ�ƐƉĂĐĞ�ŝŶ�ƚŚĞŝƌ�ŚŽŵĞƐ�
ƚŽ�ƚƌƵƐƚǁŽƌƚŚǇ�ŝŶĚŝǀŝĚƵĂůƐ͘ dŚŝƐ�ĂĐƚŝŽŶ�ǁŽƵůĚ�ĂůƐŽ�ĂĚĚƌĞƐƐ�ƚŚĞ�ŚŽƵƐŝŶŐ�
ĂĨĨŽƌĚĂďŝůŝƚǇ�ĐŽŶĐĞƌŶ�ŝŶ�^ŽŽŬĞ͘

ϰ͘�/ŶĂĚĞƋƵĂƚĞ�,ĞĂůƚŚ�^ĞƌǀŝĐĞƐ

dŚĞ�ŶĞĞĚ�ĨŽƌ�ĂĚĚŝƚŝŽŶĂů�ƉŚǇƐŝĐŝĂŶƐ�ĂŶĚ�Ă�ǁĞůůͲĞƋƵŝƉƉĞĚ�ŵĞĚŝĐĂů�ĨĂĐŝůŝƚǇ�ŝƐ�Ă�ůŽŶŐͲ
ƐƚĂŶĚŝŶŐ�ŝƐƐƵĞ�ŝŶ�^ŽŽŬĞ͘��dŚŝƐ�ƉƌŽďůĞŵ�ŝƐ�ĞƐƉĞĐŝĂůůǇ�ĂĐƵƚĞ�ĨŽƌ�ƉĞƌƐŽŶƐ�ǁŝƚŚ�ƉŚǇƐŝĐĂů�
ĂŶĚ�ŵĞŶƚĂů�ĚŝƐĂďŝůŝƚŝĞƐ�ĂŶĚ�ĂĚĚŝĐƚŝŽŶƐ͘��

^ŚŽƌƚͲdĞƌŵ��ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶ

ϭ͘ ^ƵƉƉŽƌƚ�ĞĨĨŽƌƚƐ�ďǇ�ƚŚĞ�^ŽŽŬĞ�&ĂŵŝůǇ�ZĞƐŽƵƌĐĞ�^ŽĐŝĞƚǇ�ĂŶĚ�^ŽŽŬĞ�ZĞŐŝŽŶ�
�ŽŵŵƵŶŝƚŝĞƐ�,ĞĂůƚŚ�EĞƚǁŽƌŬ�ƚŽ�ĞŶŚĂŶĐĞ�ŚĞĂůƚŚ�ƐĞƌǀŝĐĞƐ�ŝŶ ŽƵƌ�ĐŽŵŵƵŶŝƚǇ͘�

Ϯ͘ ^ƵƉƉŽƌƚ�ĞĨĨŽƌƚƐ�ďǇ�ƚŚĞ�DĂǇŽƌ͛Ɛ�^ŽŽŬĞ�ZĞŐŝŽŶ�WƌŝŵĂƌǇ�,ĞĂůƚŚ��ĂƌĞ�^ĞƌǀŝĐĞƐ�
tŽƌŬŝŶŐ�'ƌŽƵƉ�ƚŽ�ďƌŝŶŐ�ŵŽƌĞ�ƉŚǇƐŝĐŝĂŶƐ�ƚŽ�^ŽŽŬĞ�ĂŶĚ�ŝŵƉƌŽǀĞ�ŵĞĚŝĐĂů�
ĨĂĐŝůŝƚŝĞƐ͘�

ϯ͘ �ǆƉůŽƌĞ�ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ƐƉŝƌŝƚƵĂůŝƚǇ�ŝŶ�ĨŽƐƚĞƌŝŶŐ�ĐŽŵƉĂƐƐŝŽŶĂƚĞ�ĂĐƚŝŽŶ�ĂŶĚ�
ŵĞŶƚĂů�ŚĞĂůƚŚ͘
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^ŽŽŬĞ��ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶ�WůĂŶ

ϳ�

>ŽŶŐĞƌͲdĞƌŵ��ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶ

ϭ͘ �ƐƚĂďůŝƐŚ�Ă�ŵƵůƚŝͲƐĞƌǀŝĐĞ�ĐůŝŶŝĐ�ŝŶ�^ŽŽŬĞ�ƚŚĂƚ�ǁŽƵůĚ�ƉƌŽǀŝĚĞ�Ă�ǁŚŽůĞ�ƉĞƌƐŽŶ�
ĂƉƉƌŽĂĐŚ�;ƉŚǇƐŝĐĂů͕�ƉƐǇĐŚŽůŽŐŝĐĂů͕�ƐƉŝƌŝƚƵĂůͿ�ƚŽ�ƉĂƚŝĞŶƚ�ĐĂƌĞ͘�

Ϯ͘ �ŶƐƵƌĞ�ƚŚĂƚ�ĞĂĐŚ�ƌĞƐŝĚĞŶƚ�ŽĨ�^ŽŽŬĞ�ŚĂƐ�ĂĐĐĞƐƐ�ƚŽ�Ă�ůŽĐĂů�ƉŚǇƐŝĐŝĂŶ�ďǇ�ϮϬϮϯ͘�
ϯ͘ �ƐƚĂďůŝƐŚ�Ă�ƌĞƐƉŝƚĞ�ůŽĚŐĞ�ŝŶ�^ŽŽŬĞ�ĨŽƌ�ƚĞŵƉŽƌĂƌǇ�ĂĐĐŽŵŵŽĚĂƚŝŽŶ�ĨŽƌ�

ƉĞƌƐŽŶƐ�ƌĞƋƵŝƌŝŶŐ�ŚŽŵĞĐĂƌĞ͘��WƌŝǀĂƚĞ�ĐĂƌĞŐŝǀĞƌƐ�ǁŽƵůĚ�ďĞŶĞĨŝƚ�ĨƌŽŵ�ƚŚĞ�
ŽƉƉŽƌƚƵŶŝƚǇ�ĨŽƌ�Ă�ďƌĞĂŬ�ĨƌŽŵ�ƚŚĞŝƌ�ĚĂŝůǇ�ƌĞƐƉŽŶƐŝďŝůŝƚŝĞƐ͘���

ϰ͘ WƌŽǀŝĚĞ�ŝŶĚĞƉĞŶĚĞŶƚ�ŵƵůƚŝͲďĞůŝĞĨ�ƐƉŝƌŝƚƵĂů�ĚĞǀĞůŽƉŵĞŶƚ�ƐƉĂĐĞ�ŝŶƚĞŐƌĂƚĞĚ�
ǁŝƚŚ�ƚŚĞ�ŵƵůƚŝͲƐĞƌǀŝĐĞ�ĐůŝŶŝĐ�ŝŶ�^ŽŽŬĞ

ϱ͘ ^ƉŽŶƐŽƌ�Ă�ƉƵďůŝĐ�ƉĂƌĂĚĞ�ĨŽƌ�ƉĞĂĐĞͬĐůŝŵĂƚĞͬĐŽŵŵƵŶŝƚǇ�ĚĞǀĞůŽƉŵĞŶƚ�ƚŽ�
ŝŶǀŽůǀĞ�ƚŚĞ�ǁŚŽůĞ�ĐŽŵŵƵŶŝƚǇ�ĂŶĚ�ƚŽ�ĚĞŵŽŶƐƚƌĂƚĞ�ŝŵƉůĞŵĞŶƚĂƚŝŽŶ�ŽĨ�ƚŚĞ�
^ŽŽŬĞ��ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶ�WůĂŶ͘

ϱ͘�EĞĞĚ�ĨŽƌ��ĞƚƚĞƌ��ŽŵŵƵŶŝĐĂƚŝŽŶͬ�ǁĂƌĞŶĞƐƐͬ�ŽůůĂďŽƌĂƚŝŽŶ

WĂƌƚŝĐŝƉĂŶƚƐ�Ăƚ�ƚŚĞ�KĐƚŽďĞƌ�^ŽŽŬĞ���W�tŽƌŬƐŚŽƉ�ĞǆĐŚĂŶŐĞĚ�Ă�ŐƌĞĂƚ�ĚĞĂů�ŽĨ�ƵƐĞĨƵů�
ŝŶĨŽƌŵĂƚŝŽŶ�ĂďŽƵƚ�ƚŚĞŝƌ�ƌĞƐƉĞĐƚŝǀĞ�ĐŽŶĐĞƌŶƐ͕�ĐƵƌƌĞŶƚ�ĂĐƚŝǀŝƚŝĞƐ�ĂŶĚ�ĂƐƉŝƌĂƚŝŽŶƐ�ŽŶ�
Ă�ďƌŽĂĚ�ŶƵŵďĞƌ�ŽĨ�ŝƐƐƵĞƐ͘��/ƚ�ǁĂƐ�ĂŶ�ĂǁĂƌĞŶĞƐƐͲďƵŝůĚŝŶŐ�ĞǀĞŶƚ�ƚŚĂƚ�ǁŝůů�ŚŽƉĞĨƵůůǇ�
ůĞĂĚ�ƚŽ�ĨƵƌƚŚĞƌ�ĂůůŝĂŶĐĞƐ�ĂŶĚ�ƉĂƌƚŶĞƌƐŚŝƉ�ďĞƚǁĞĞŶ�ŝŶĚŝǀŝĚƵĂůƐ͕�ƐĞƌǀŝĐĞ ŐƌŽƵƉƐ͕�
ĂŐĞŶĐŝĞƐ ĂŶĚ�ůŽĐĂů�ŐŽǀĞƌŶŵĞŶƚ͘� dŚĞ�ƐƵĐĐĞƐƐ�ŽĨ�ƚŚĞ�^ŽŽŬĞ���W�ǁŝůů�ĚĞƉĞŶĚ�ŽŶ�ƚŚŝƐ�
ĐŽŵŵƵŶŝĐĂƚŝŽŶ�ĂŶĚ�ĐŽůůĂďŽƌĂƚŝŽŶ͘

dŚĞ�^ŽŽŬĞ�ZĞŐŝŽŶ�sŽůƵŶƚĞĞƌ��ĞŶƚƌĞ�ŚĂƐ�ƉƌŽĚƵĐĞĚ�Ă�ǀĞƌǇ�ƵƐĞĨƵů�ďƌŽĐŚƵƌĞ͕�ĞŶƚŝƚůĞĚ�
tŚĞƌĞ�dŽ�&ŝŶĚ�,ĞůƉ�/Ŷ�dŚĞ�^ŽŽŬĞ�ZĞŐŝŽŶ͕�ǁŚŝĐŚ�ƉƌŽǀŝĚĞƐ�Ă�ŐŽŽĚ�ƐƚĂƌƚ�ŝŶ�
ŐĞŶĞƌĂƚŝŶŐ�ŐƌĞĂƚĞƌ�ĂǁĂƌĞŶĞƐƐ�ŽĨ�ůŽĐĂů�ƐĞƌǀŝĐĞƐ͘�

��ŶĞƚǁŽƌŬ�ĨŽƌ�ƌĞŐƵůĂƌ�ĐŽŵŵƵŶŝĐĂƚŝŽŶ�ďĞƚǁĞĞŶ�ŝŶĚŝǀŝĚƵĂůƐ͕�ƐĞƌǀŝĐĞ�ŐƌŽƵƉƐ�ĂŶĚ�
ĂŐĞŶĐŝĞƐ�ǁŽƵůĚ�ĂůůŽǁ�ĐŽŵƉĂƐƐŝŽŶĂƚĞ�ĂĐƚŝŽŶƐ�ŝŶ�ƚŚĞ�ĂďŽǀĞ�ĨŽƵƌ�ĂƌĞĂƐ�ŽĨ�ĨŽĐƵƐ�ƚŽ�
ďĞ�ŵŽŶŝƚŽƌĞĚ�ĂŶĚ͕�ǁŚĞƌĞ�ƉŽƐƐŝďůĞ͕�ŵĞĂƐƵƌĞĚ͘���

dŚŝƐ�ŶĞƚǁŽƌŬ�ǁŽƵůĚ�ĂůƐŽ�ŚĂǀĞ�ĂŶ�ĂĚǀŽĐĂĐǇ�ƌŽůĞ͘��WĂƌƚŝĞƐ�ǁŚŽ�ĂƌĞ�ƐƚƌŝǀŝŶŐ�ĨŽƌ�ƚŚĞ�
ƐĂŵĞ�ŐŽĂůƐ�ǁŽƵůĚ�ũŽŝŶƚůǇ�ƉƌĞƐƐ�ĨŽƌ�ŶĞĞĚĞĚ�ĐŚĂŶŐĞƐ�ŝŶ�ŽƵƌ�ĐŽŵŵƵŶŝƚǇ͘�

^ŚŽƌƚͲdĞƌŵ��ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶ

ϭ͘ &ŽƐƚĞƌ�ĂůůŝĂŶĐĞƐ�ĂŶĚ�ƉĂƌƚŶĞƌƐŚŝƉƐ�ďĞƚǁĞĞŶ�ŝŶĚŝǀŝĚƵĂůƐ͕�ƐĞƌǀŝĐĞ�ŐƌŽƵƉƐ͕�
ĂŐĞŶĐŝĞƐ�ĂŶĚ�ůŽĐĂů�ŐŽǀĞƌŶŵĞŶƚ͘�
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^ŽŽŬĞ��ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶ�WůĂŶ

ϴ�

Ϯ͘ ^Ƶďŵŝƚ�ƚŚĞ�^ŽŽŬĞ���W�ƚŽ�ƚŚĞ��ŝƐƚƌŝĐƚ�ŽĨ�^ŽŽŬĞ�ĨŽƌ�ŝŶĐůƵƐŝŽŶ�ŝŶ�ƚŚĞ�ŶĞǁ�
KĨĨŝĐŝĂů��ŽŵŵƵŶŝƚǇ�WůĂŶ�;K�WͿ͘

ϯ͘ &ƵƌƚŚĞƌ�ƉƌŽŵŽƚĞ�ƚŚĞ��ŚĂƌƚĞƌ�ŽĨ��ŽŵƉĂƐƐŝŽŶ͕�ŬĞĞƉ�Ă�ůŝƐƚ�ŽĨ�ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�
ĐŽŵŵƵŶŝƚǇ�ǁŚŽ�ŚĂǀĞ�ƐŝŐŶĞĚ�ƚŚĞ��ŚĂƌƚĞƌ�ĂŶĚ�ƐŚĂƌĞ�ƐƚŽƌŝĞƐ�ŽĨ�ŚŽǁ�ƚŚĞ�
�ŚĂƌƚĞƌ�ŝƐ�ďĞŝŶŐ�ĂƉƉůŝĞĚ�ŝŶ�ƚŚĞ�ĐŽŵŵƵŶŝƚǇ͘

ϰ͘ �ƐƚĂďůŝƐŚ�Ă��ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶ�ZĞŐŝƐƚƌǇ�ƚŽ�ƌĞĐŽƌĚ�ĂĐƚƐ�ŽĨ�ŬŝŶĚŶĞƐƐ͘��
,ŽƉĞĨƵůůǇ͕�ƚŚŝƐ�ƌĞĐŽŐŶŝƚŝŽŶ�ǁŝůů�ŚĂǀĞ�Ă�͞ƐŶŽǁďĂůů͟ ĞĨĨĞĐƚ�ďǇ�ĨŽƐƚĞƌŝŶŐ�
ĨƵƌƚŚĞƌ�ŐŽŽĚ�ǁŽƌŬƐ�ŝŶ�ŽƵƌ�ĐŽŵŵƵŶŝƚǇ͘���

>ŽŶŐĞƌͲdĞƌŵ��ĐƚŝŽŶ

ϭ͘ �ƐƚĂďůŝƐŚ�Ă�ĐŽŵŵƵŶŝĐĂƚŝŽŶƐͬĂĚǀŽĐĂĐǇ�ŶĞƚǁŽƌŬ�ǁŚŝĐŚ�ǁŽƵůĚ�ŚĂǀĞ�Ă�ƚƌŝĂŐĞ�
Žƌ�͞ŶĂǀŝŐĂƚŝŽŶ͟�ĐĂƉĂďŝůŝƚǇ�ƚŽ�ĚŝƌĞĐƚ�ƉĞƌƐŽŶƐ�ǁŝƚŚ�ƐƉĞĐŝĨŝĐ�ŶĞĞĚƐ�ƚŽ�ƚŚĞ�
ĂƉƉƌŽƉƌŝĂƚĞ�ƐĞƌǀŝĐĞ�ƉƌŽǀŝĚĞƌƐ�ŝŶ�ĂŶ�ĞĨĨŝĐŝĞŶƚ͕�ƚŝŵĞůǇ�ŵĂŶŶĞƌ͘��

Ϯ͘ DŽŶŝƚŽƌ�ƉƌŽŐƌĞƐƐ�ĂŶĚ�ƉƌĞƉĂƌĞ�ĂŶ�ĂŶŶƵĂů�ƉƵďůŝĐ�ƌĞƉŽƌƚ�ŽŶ�ŝŵƉůĞŵĞŶƚĂƚŝŽŶ�
ŽĨ�ƚŚĞ�^ŽŽŬĞ���W͘�

�ŽŶĐůƵĚŝŶŐ�ZĞŵĂƌŬƐ

dŚĞ�^ŽŽŬĞ���W�ǁĂƐ�ƉƌĞƉĂƌĞĚ�ĨŽƌ�ĚŝƐĐƵƐƐŝŽŶ�Ăƚ�Ă�ǁŽƌŬƐŚŽƉ�ǁŚŝĐŚ�ǁŝůů�ďĞ ŚĞůĚ�ŽŶ�
DĂƌĐŚ�Ϯ͕�ϮϬϭϵ͘��WĂƌƚŝĐŝƉĂŶƚƐ�ǁŝůů�ďĞ�ĂƐŬĞĚ�ƚŽ�ĚĞǀĞůŽƉ�ĂŶ�ŝŵƉůĞŵĞŶƚĂƚŝŽŶ�ƐƚƌĂƚĞŐǇ�
ďǇ�ǁŚŝĐŚ�ƚŽ�ĐĂƌƌǇ�ŽƵƚ�ƚŚĞ�ƐƉĞĐŝĨŝĐ�ƐŚŽƌƚͲƚĞƌŵ�ĂŶĚ�ůŽŶŐͲƚĞƌŵ�ĂĐƚŝŽŶƐ͘��

dŚŝƐ�ƉůĂŶ�ǁŝůů�ďĞ�ĨƵƌƚŚĞƌ�ƌĞǀŝƐĞĚ�ŝŶ�ĐŽŵŝŶŐ�ǇĞĂƌƐ�ƚŽ�ƌĞĨůĞĐƚ�ŶĞǁ�ĂƌĞĂƐ�ŽĨ�ĐŽŶĐĞƌŶ�ŝŶ�
ŽƵƌ�ĐŽŵŵƵŶŝƚǇ�ĂŶĚ͕�ŚŽƉĞĨƵůůǇ͕�ƐƵĐĐĞƐƐĨƵů�ŝŵƉůĞŵĞŶƚĂƚŝŽŶ�ŽĨ�ƐŚŽƌƚͲ ƚĞƌŵ�ĂŶĚ�
ůŽŶŐĞƌͲƚĞƌŵ�ŐŽĂůƐ�ŝŶ�ƚŚĞ�ŝŶŝƚŝĂů�ĚŽĐƵŵĞŶƚ�ƐƵďŵŝƚƚĞĚ�ƚŽ��ŚĂƌƚĞƌ�ĨŽƌ��ŽŵƉĂƐƐŝŽŶ�
/ŶƚĞƌŶĂƚŝŽŶĂů͘�

dŚĞ��ŚĂƌƚĞƌ�ĨŽƌ��ŽŵƉĂƐƐŝŽŶ�ĐĂůůƐ�ŽŶ�ƵƐ�ƚŽ�ƚƌĞĂƚ�ŽƚŚĞƌƐ�ĂƐ�ǁĞ�ǁŝƐŚ�ƚŽ�ďĞ�ƚƌĞĂƚĞĚ͕�
ƚŽ�ŚĞůƉ�ĂůůĞǀŝĂƚĞ�ƚŚĞ�ƐƵĨĨĞƌŝŶŐ�ŽĨ�ŽƚŚĞƌƐ�ĂŶĚ�ƚŽ�ĞŶŚĂŶĐĞ�ŽƵƌ ŝŶƚĞƌĚĞƉĞŶĚĞŶƚ�
ƐƉŝƌŝƚƵĂů�ĂŶĚ�ŵĂƚĞƌŝĂů�ǁĞůůďĞŝŶŐ͘�/ƚ�ŝƐ�Ă�ũŽƵƌŶĞǇ�ƚŽ�Ă�ďĞƚƚĞƌ�ǁŽƌůĚ�ĨŽƌ�Ăůů�ŽĨ�ƵƐ͘
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^ŽŽŬĞ��ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶ�WůĂŶ

ϵ�

�ƉƉĞŶĚŝǆ�ϭ͗��>ŝƐƚ�ŽĨ�WĂƌƚŝĐŝƉĂŶƚƐ�Ăƚ�^ŽŽŬĞ���W�tŽƌŬƐŚŽƉ͕�KĐƚŽďĞƌ�Ϯϳ͕�ϮϬϭϴ

^ŚŝƌůĞǇ��ůƉŚŽŶƐĞ�� d͛^ŽƵͲŬĞ EĂƚŝŽŶ��ůĚĞƌ

^ŚĞƌƌǇ�dŚŽŵƉƐŽŶ ^ŽŽŬĞ�^ŚĞůƚĞƌ ^ŽĐŝĞƚǇ͕�^ŽŽŬĞ�,ŽŵĞůĞƐƐŶĞƐƐ �ŽĂůŝƚŝŽŶ

�ĂƌůĞ��ƌĞƚŚĞƌƚŽŶ� ^ŽŽŬĞ�^ŚĞůƚĞƌ ^ŽĐŝĞƚǇ͕�^ŽŽŬĞ�,ŽŵĞůĞƐƐŶĞƐƐ �ŽĂůŝƚŝŽŶ�

�ĂůĞ�DĐ>ĞĂŶ ^ŽŽŬĞ�^ŚĞůƚĞƌ ^ŽĐŝĞƚǇ

:ŽŚŶ��ĚĞ ^ŽŽŬĞ�ZĞƐŝĚĞŶƚ�;,ŽŵĞůĞƐƐ�ZĞƉƌĞƐĞŶƚĂƚŝǀĞͿ

:ĞĨĨ��ĂƚĞŵĂŶ� �ŝƐƚƌŝĐƚ�ŽĨ�^ŽŽŬĞ��ŽƵŶĐŝůůŽƌ͕��D�^�^ŽĐŝĞƚǇ͕�dƌĂŶƐŝƚŝŽŶ�
^ŽŽŬĞ

dŽŶǇ�^ƚͲWŝĞƌƌĞ �ŝƐƚƌŝĐƚ�ŽĨ�^ŽŽŬĞ��ŽƵŶĐŝůůŽƌ͕��ĂƐƚ�/ƌŽŶ�&Ăƌŵ͕�^ŽŽŬĞ�
&ĂƌŵůĂŶĚ�dƌƵƐƚ�^ŽĐŝĞƚǇ�

�ĂƌŽůǇŶ��ĂƚĞŵĂŶ dƌĂŶƐŝƚŝŽŶ�^ŽŽŬĞ

�ĞƌŶŝĞ�<ůĂƐƐĞŶ dƌĂŶƐŝƚŝŽŶ�^ŽŽŬĞ͕��ĞƌŽ�tĂƐƚĞ�^ŽŽŬĞ

DŝĐŚĂĞů�dĂĐŽŶ dƌĂŶƐŝƚŝŽŶ�^ŽŽŬĞ

<ŽƐŚŝŶͲDŽŽŶĨŝƐƚ ^ŽŽŬĞ�ZĞŐŝŽŶ�DƵůƚŝͲ�ĞůŝĞĨ�/ŶŝƚŝĂƚŝǀĞ

:ĂĐŬƐŽŶ�,ƵŐŚĞƐ ^ŽŽŬĞ�ZĞƐŝĚĞŶƚ

�ŽƌƉŽƌĂů�^Ăŵ�,ĂůĚĂŶĞ Z�DW�ʹ�^ŽŽŬĞ��ĞƚĂĐŚŵĞŶƚ

^ŚĂƌŽŶ�^ƚĞƌůŝŶŐ dĞĂŵ�^ŽŽŬĞ�ZĞĨƵŐĞĞ�^ƉŽŶƐŽƌƐŚŝƉ

�ĂƌďĂƌĂ�DŝĐŚĞůů ,ŽůǇ�dƌŝŶŝƚǇ��ŶŐůŝĐĂŶ��ŚƵƌĐŚ

'ĞƌƌǇ�<ƵƐƵƋĂŬ ^ŽŽŬĞ�ZĞƐŝĚĞŶƚ

DŝĐŚĂĞů�<ƵƐƵƋĂŬ ^ŽŽŬĞ�ZĞƐŝĚĞŶƚ

ZŝĐŬ��ďǇ DŝŶŝƐƚĞƌ͕�^ŽŽŬĞ��ĂƉƚŝƐƚ��ŚƵƌĐŚ�

DĂĚĚŝ�WƌŝŶŶ zŽƵƚŚ�tŽƌŬĞƌ͕�^ŽŽŬĞ��ĂƉƚŝƐƚ��ŚƵƌĐŚ

:ŽƐŚ�&ĂƐƚ zŽƵƚŚ�ĨŽƌ��ŚƌŝƐƚ͕�sŝĐƚŽƌŝĂ

>ĞƐ�,ĂĚĚĂĚ� ^ŽŽŬĞ��ŚĂŵďĞƌ�ŽĨ��ŽŵŵĞƌĐĞ͕��ĂŚĂ͛ŝ�&ĂŝƚŚ

�ĞƌŶŝĞ�<ůĂƐƐĐŚƵŬ ^ŽŽŬĞ�ZĞƐŝĚĞŶƚ

�ŚƌŝƐƚŝŶĞ��ƌŽǁŶ �ĂŚĂ͛ŝ�&ĂŝƚŚ

�ůĂŝŶĞ�DĐDĂƚŚ� ^ŽŽŬĞ�ZĞƐŝĚĞŶƚ

EĞŝů�WŽŝƌŝĞƌ ^ŽŽŬĞ�ZĞƐŝĚĞŶƚ�
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^ŽŽŬĞ��ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶ�WůĂŶ

ϭϬ

^ŚĞŝůĂ�tĂůůĂĐĞ ^ŽŽŬĞ��ŽƵŶƚƌǇ DĂƌŬĞƚ

&ƌĞĚĞƌŝƋƵĞ�WŚŝůŝƉ ^ŽŽŬĞ�ZĞƐŝĚĞŶƚ

:ŽĂŶŶĞ�^ĐŚŽůƚĞŶ ^ŽŽŬĞ�ZĞƐŝĚĞŶƚ�;�ůůŝĞƐ͕��ůůŝĂŶĐĞƐͿ

dĞĚ�DĞŚůĞƌ ^ŽŽŬĞ�ZĞƐŝĚĞŶƚ

>ŽƌĞƚƚĂ��ĞƵƚƐĐŚĞƌ ^ŽŽŬĞ�ZĞƐŝĚĞŶƚ

:ĞŶ�tŝůĚĞ 'ƌĞĂƚĞƌ�sŝĐƚŽƌŝĂ��ǆƚƌĞŵĞ�tĞĂƚŚĞƌ�^ŚĞůƚĞƌƐ

�ƌŝƚƚ�^ĂŶƚŽǁƐŬŝ ^ŽŽŬĞ�WŽĐŬĞƚ EĞǁƐ

^ŚĂǇŶĂ��ŚĂŵŝƚŽĨĨ tŽŵĞŶ��ĂƌĞ�;͍Ϳ 'ƌŽƵƉ͕�^&�

WĂƵůŝŶĞ�<ŝƐƐŝŶŐĞƌͲ,ĂŵŝůƚŽŶ ^ŽŽŬĞ�ZĞƐŝĚĞŶƚ

DĂǆŝŶĞ�DĞĚŚƵƌƐƚ ^ŽŽŬĞ�ZĞƐŝĚĞŶƚ

EŝĐŬǇ�>ŽŐŝŶƐ ^ŽŽŬĞ�&ĂŵŝůǇ�ZĞƐŽƵƌĐĞ�^ŽĐŝĞƚǇ͕�^ŽŽŬĞ�ZĞŐŝŽŶ�
�ŽŵŵƵŶŝƚŝĞƐ�,ĞĂůƚŚ�EĞƚǁŽƌŬ͕��ŝƐƚƌŝĐƚ�ŽĨ�^ŽŽŬĞ��ĨĨŽƌĚĂďůĞ�
,ŽƵƐŝŶŐ �ŽŵŵŝƚƚĞĞ͕�^ŽŽŬĞ�,ŽŵĞůĞƐƐŶĞƐƐ �ŽĂůŝƚŝŽŶ�

:ŽŶŶǇ�DŽƌƌŝƐ ���DŝŶŝƐƚƌǇ�ŽĨ�DĞŶƚĂů�,ĞĂůƚŚ�ĂŶĚ��ĚĚŝĐƚŝŽŶƐ

<ŝŵ�<ĂůĚĂů ^ŽŽŬĞ�&ŽŽĚ��ĂŶŬ�

�ŚƌŝƐƚŝŶĂ��ƌŽǁŶ �ŝŐ�,ŽƵƐĞ��ƌĞĂŬĨĂƐƚ

ZŽŶ�ZĂŵƐĞǇ ^ŽŽŬĞ�ZĞŐŝŽŶ�ZĞƐŝĚĞŶƚ

DĞůŽĚǇ�<ŝŵŵĞů ^ŽŽŬĞ�ZĞŐŝŽŶ�ZĞƐŝĚĞŶƚ

�ĂƌŽůŝŶĞ�,ƵĚƐŽŶ ^ŽŽŬĞ�&ŽŽĚ��,/

^ĞĂŶ��ƌŽǁŶ ^ŽŽŬĞ�ZĞƐŝĚĞŶƚ

dƌĂĐǇ��ǁĞƌƚ� WƵďůŝĐ�,ĞĂůƚŚ�EƵƌƐĞ͕�/ƐůĂŶĚ�,ĞĂůƚŚ��ƵƚŚŽƌŝƚǇ�

�ŽŶ��ƌŽǁŶ ^ŽŽŬĞ�ZĞŐŝŽŶ�DƵůƚŝͲ�ĞůŝĞĨ�/ŶŝƚŝĂƚŝǀĞ͕��ĂŚĂ͛ŝ�&ĂŝƚŚ

�͘D͘ �ŶĚĞƌƐŽŶ ^ŽŽŬĞ�ZĞŐŝŽŶ�DƵůƚŝͲ�ĞůŝĞĨ�/ŶŝƚŝĂƚŝǀĞ

WŚŝů�ZŽƐƐŶĞƌ ^ŽŽŬĞ�ZĞŐŝŽŶ�DƵůƚŝͲ�ĞůŝĞĨ�/ŶŝƚŝĂƚŝǀĞ͕�sĂŶĐŽƵǀĞƌ�/ƐůĂŶĚ�
�ŽƵŶƐĞůůŝŶŐ��ĞŶƚƌĞ�ĨŽƌ�/ŵŵŝŐƌĂŶƚƐ�Θ�ZĞĨƵŐĞĞƐ

DĂƌŬ��ŝĞŐůĞƌ ^ŽŽŬĞ�ZĞŐŝŽŶ�DƵůƚŝͲ�ĞůŝĞĨ�/ŶŝƚŝĂƚŝǀĞ͕�ZŽƚĂƌǇ��ůƵď�ŽĨ�^ŽŽŬĞ
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ϭ�

�ŶŶĞǆ�ϭ͗��DŽǀŝŶŐ�&ŽƌǁĂƌĚ͗�/ŵƉůĞŵĞŶƚĂƚŝŽŶ�ŽĨ�^ŽŽŬĞ��ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶ�WůĂŶ

&ŽƌĞǁŽƌĚ

dŚĞ�ƐŚŽƌƚͲ�ĂŶĚ�ůŽŶŐͲƚĞƌŵ�ĂĐƚŝŽŶƐ�ƉƌŽƉŽƐĞĚ�ƚŚĞ�ĨŝǀĞ�ĂƌĞĂƐ�ŽĨ�ĨŽĐƵƐ�ŝŶ�ƚŚĞ�^ŽŽŬĞ�
�ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶ�WůĂŶ�;��WͿ�ĐĂŶ�ŽŶůǇ�ďĞ�ƚĂŬĞŶ�ƚŚƌŽƵŐŚ ƚŚĞ�ĐŽŶĐĞƌƚĞĚ͕�
ĐŽůůĂďŽƌĂƚŝǀĞ�ĞĨĨŽƌƚƐ�ŽĨ ŝŶĚŝǀŝĚƵĂůƐ͕�ƐĞƌǀŝĐĞ�ŐƌŽƵƉƐ�ĂŶĚ�ĂŐĞŶĐŝĞƐ�ŝŶ�ƚŚĞ�ĐŽŵŵƵŶŝƚǇ͘��
dŚĞƌĞ�ŵƵƐƚ�ďĞ�Ă�ĐŽŶƐĞŶƐƵƐ�ĂŵŽŶŐ�ƚŚĞƐĞ�ƉůĂǇĞƌƐ�ĂƐ�ƚŽ�ǁŚĂƚ�ŶĞĞĚƐ�ƚŽ�ďĞ�ĚŽŶĞ͘

��ǁŽƌŬƐŚŽƉ�ǁĂƐ�ŚĞůĚ�ŽŶ�ƚŚĞ�ĂĨƚĞƌŶŽŽŶ�DĂƌĐŚ�Ϯ͕�ϮϬϭϵ�Ăƚ�ƚŚĞ�^ŽŽŬĞ��ĂƉƚŝƐƚ��ŚƵƌĐŚ�ƚŽ�
ĂĚĚƌĞƐƐ�ŚŽǁ�ďĞƐƚ�ƚŽ�ƌĞĂůŝǌĞ ƚŚĞ�^ŽŽŬĞ���W͘��

ZŝĐŬ��ďǇ͕�WĂƐƚŽƌ�ŽĨ�ƚŚĞ�^ŽŽŬĞ��ĂƉƚŝƐƚ��ŚƵƌĐŚ͕�ǁĞůĐŽŵĞĚ�ĂŶĚ�ƚŚĂŶŬĞĚ�ƚŚĞ�Ϯϰ�ǁŽƌŬƐŚŽƉ�
ƉĂƌƚŝĐŝƉĂŶƚƐ ;ůŝƐƚ�ŽĨ�ŶĂŵĞƐ�ĂƚƚĂĐŚĞĚͿ͘��d͛^ŽƵͲŬĞ��ůĚĞƌ�^ŚŝƌůĞǇ��ůƉŚŽŶƐĞ ŐĂǀĞ�ĂŶ ŽƉĞŶŝŶŐ�
ďůĞƐƐŝŶŐ ŽŶ�ƚŚĞ�ǀĂůƵĞ ŽĨ�ĐŽŵƉĂƐƐŝŽŶ�ĂŶĚ�ůŽǀĞ ŝŶ�ŚĞůƉŝŶŐ�ŽƚŚĞƌƐ͘ �ŝƐƚƌŝĐƚ�ŽĨ�^ŽŽŬĞ�DĂǇŽƌ�
DĂũĂ�dĂŝƚ�ĚĞƐĐƌŝďĞĚ ƚŚĞ�ŵĂŶǇ�ŝŶŝƚŝĂƚŝǀĞƐ ďĞŝŶŐ�ƵŶĚĞƌƚĂŬĞŶ�ďǇ�ƚŚĞ�WƌŝŵĂƌǇ�,ĞĂůƚŚ�
^ĞƌǀŝĐĞƐ�tŽƌŬŝŶŐ�'ƌŽƵƉ�ǁŚŝĐŚ�ƐŚĞ�ĐŚĂŝƌƐ͘�

tŽƌŬƐŚŽƉ�&ŝŶĚŝŶŐƐ�ĂŶĚ��ŽŶĐůƵƐŝŽŶƐ

ϭ͘ /ƚ�ǁĂƐ�ĂŐƌĞĞĚ�ĨƌŽŵ�ƚŚĞ�ŽƵƚƐĞƚ�ŽĨ�ƚŚĞ�ǁŽƌŬƐŚŽƉ�ƚŚĂƚ�ƚŚĞ�ĨŝǀĞ�ĂƌĞĂƐ�ŽĨ�ĨŽĐƵƐ�ŝŶ�ƚŚĞ�
^ŽŽŬĞ���W�ĂƌĞ�ĐůŽƐĞůǇ�ůŝŶŬĞĚ͘�dŚĞƐĞ�ĂƌĞĂƐ�ŽĨ�ĨŽĐƵƐ�ĂƌĞ͗

Ă͘ ,ŽŵĞůĞƐƐŶĞƐƐ
ď͘ �ĨĨŽƌĚĂďŝůŝƚǇ
Đ͘ ^ŽĐŝĂů�/ƐŽůĂƚŝŽŶ
Ě͘ /ŶĂĚĞƋƵĂƚĞ�,ĞĂůƚŚ�^ĞƌǀŝĐĞ
Ğ͘ EĞĞĚ�ĨŽƌ�/ŵƉƌŽǀĞĚ��ŽŵŵƵŶŝĐĂƚŝŽŶͬ�ǁĂƌĞŶĞƐƐͬ�ŽůůĂďŽƌĂƚŝŽŶ

Ϯ͘ KŶĞ�ŽĨ�ƚŚĞ�ƉĂƌƚŝĐŝƉĂŶƚƐ�ƉĂƐƐŝŽŶĂƚĞůǇ�ĐĂůůĞĚ�ĂƚƚĞŶƚŝŽŶ�ƚŽ�^ŽŽŬĞ�ƌĞƐŝĚĞŶƚƐ�ǁŚŽ�ĂƌĞ�
͞ĨĂůůŝŶŐ�ďĞƚǁĞĞŶ�ƚŚĞ�ĐƌĂĐŬƐ͟�ďĞĐĂƵƐĞ�ƚŚĞŝƌ ďĂƐŝĐ�ŚƵŵĂŶ�ŶĞĞĚƐ�ĨŽƌ�ƐŚĞůƚĞƌ͕�
ŶƵƚƌŝƚŝŽƵƐ�ĨŽŽĚ�ĂŶĚ�ŵĞĂŶŝŶŐĨƵů�ƐŽĐŝĂů�ĐŽŶƚĂĐƚ�ĂƌĞ�ĐƵƌƌĞŶƚůǇ�ŶŽƚ�ďĞŝŶŐ�ŵĞƚ͘��
,ŽŵĞůĞƐƐŶĞƐƐ͕�ĨŽƌ�ĞǆĂŵƉůĞ͕�ŽĨƚĞŶ�ĂƌŝƐĞƐ�ĨƌŽŵ ĂŶ�ŝŶĂďŝůŝƚǇ�ƚŽ�ƌĞŶƚ�͞ĂĨĨŽƌĚĂďůĞ͟�
ƵŶŝƚƐ ǁŚŝĐŚ�ŝƐ�ŝŶ�ƚƵƌŶ�ůŝŶŬĞĚ�ƚŽ�ƚŚĞ�ƐŽĐŝĂů�ŝƐŽůĂƚŝŽŶ�ĂƌŝƐŝŶŐ�ĨƌŽŵ ŵĞŶƚĂů�ŝůůŶĞƐƐ�
ĂŶĚͬŽƌ ĚƌƵŐ ĂŶĚ�ĂůĐŽŚŽů�ĂĚĚŝĐƚŝŽŶ͘��,ĞĂůƚŚ�ƐĞƌǀŝĐĞƐ ĂƌĞ�ŶŽƚ�ĂĚĞƋƵĂƚĞ�ƚŽ�ƉƌŽǀŝĚĞ�
ĞĨĨĞĐƚŝǀĞ�ƚƌĞĂƚŵĞŶƚ͘��KŶĞ�ǁŽŵĂŶ�ŝŶ�ŚĞƌ�ϱϬƐ�ĚŽƵďƚĞĚ�ƚŚĞ�ǀĂůƵĞ�ŽĨ�Ă�
�ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶ�WůĂŶ�ƐŝŶĐĞ�ĞǀĞŶ�ƐŚŽƌƚͲƚĞƌŵ�ĂĐƚŝŽŶƐ�ƵŶĚĞƌ�ƚŚĞ�ƉůĂŶ ĚŽ�ŶŽƚ�
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Ϯ�

ŵĞĞƚ�ŚĞƌ�ďĂƐŝĐ�ŶĞĞĚ�ĨŽƌ�ƐŚĞůƚĞƌ�EKt͘��DĂŶǇ�ŽƚŚĞƌƐ͕�ŚŽǁĞǀĞƌ͕�ƐĂǁ�ƚŚĞ�ďĞŶĞĨŝƚƐ�
ŽĨ�ƚŚĞ���W�ƉƌŽǀŝĚĞĚ�ŝƚ�ĨŽĐƵƐĞƐ�ŽŶ ƌĞĂůŝƐƚŝĐ�ĂŵďŝƚŝŽŶƐ�ĂŶĚ�ƚŚĞ�ƉĂƚŚǁĂǇƐ�ƚŽ�ĂĐŚŝĞǀĞ�
ƚŚĞƐĞ�ŐŽĂůƐ͘�

ϯ͘ ��ĐŽŵƉƌĞŚĞŶƐŝǀĞ͕�ĐŽůůĂďŽƌĂƚŝǀĞ�ĂƉƉƌŽĂĐŚ�ĂĐƌŽƐƐ�ƐĞƌǀŝĐĞ�ŐƌŽƵƉƐ͕�ĂŐĞŶĐŝĞƐ�ĂŶĚ�
ĐŽŶĐĞƌŶĞĚ�ŝŶĚŝǀŝĚƵĂůƐ�ŝƐ�ŶĞĞĚĞĚ�ƚŽ�ĚĞĂů�ǁŝƚŚ�ƚŚĞ�ǁŚŽůĞ�ƉĞƌƐŽŶ�Ăƚ�ƌŝƐŬ�ĂŶĚ�ƚŽ�
ĂǀŽŝĚ�ĚƵƉůŝĐĂƚŝŽŶ�ŽĨ�ůŝŵŝƚĞĚ�ŚƵŵĂŶ�ĂŶĚ�ĨŝŶĂŶĐŝĂů�ƌĞƐŽƵƌĐĞƐ͘ dŚĞ�ĨŝĨƚŚ�ĂƌĞĂ�ŽĨ�ĨŽĐƵƐ�
ŝŶ�ƚŚĞ�^ŽŽŬĞ���W͕�ƚŚĞ�ŶĞĞĚ�ĨŽƌ�ďĞƚƚĞƌ�ĐŽŵŵƵŶŝĐĂƚŝŽŶ͕�ĂǁĂƌĞŶĞƐƐ͕�ĂŶĚ�
ĐŽůůĂďŽƌĂƚŝŽŶ͕�ƐƵƉƉŽƌƚƐ ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ ƚŚŝƐ�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ĂƉƉƌŽĂĐŚ͘�

ϰ͘ dŚĞ�ĂǁĂƌĞŶĞƐƐ�ĐŽŵƉŽŶĞŶƚ�ŽĨ�ƚŚĞ�ĨŝĨƚŚ�ĂƌĞĂ�ŽĨ�ĨŽĐƵƐ�ŝŶ�ƚŚĞ�^ŽŽŬĞ���W�ĂůƐŽ�
ƉĞƌƚĂŝŶƐ�ƚŽ�ƚŚĞ�ŶĞĞĚ�ĨŽƌ�ƌĞĐŽŐŶŝƚŝŽŶ�ŽĨ�ƚŚĞ�ƉůŝŐŚƚ�ŽĨ�ŝƚƐ�ůĞƐƐ�ĨŽƌƚƵŶĂƚĞ�ŵĞŵďĞƌƐ�ďǇ�
ƚŚĞ�ǁŝĚĞƌ�ĐŽŵŵƵŶŝƚǇ͘�^ŽŽŬĞ�ŝƐ�Ă�ŐŽŽĚ�ƉůĂĐĞ�ƚŽ�ůŝǀĞ�ĨŽƌ�ŵŽƐƚ�ďƵƚ�ŶŽƚ�Ăůů�ŽĨ�ŝƚƐ�
ƌĞƐŝĚĞŶƚƐ͘�/ƚ�ŝƐ͕�ŝŶ�ƐŽŵĞ�ŵĞĂƐƵƌĞ͕�Ă�ĨƌĂŐŵĞŶƚĞĚ�ĐŽŵŵƵŶŝƚǇ͘����ƌĞǀĞĂůŝŶŐ�ƐƚĂƚŝƐƚŝĐ�
ŝƐ�ƚŚĂƚ�ƚŚĞ�ĂǀĞƌĂŐĞ�ƚŽƚĂů�ŚŽƵƐĞŚŽůĚ�ŝŶĐŽŵĞ�ŝŶ�ƚŚĞ��ŝƐƚƌŝĐƚ�DƵŶŝĐŝƉĂůŝƚǇ�ŽĨ�^ŽŽŬĞ�ŝŶ�
ϮϬϭϱ�ǁĂƐ�Ψϴϭ͕ϰϱϱ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ��ĂŶĂĚĂ��ĞŶƐƵƐ͘��^ŽŽŬĞ�ŝƐ�ŶŽ�ůŽŶŐĞƌ�Ă�ƉůĂĐĞ�ƚŽ�
ĨŝŶĚ�ĐŚĞĂƉ�ĂĐĐŽŵŵŽĚĂƚŝŽŶ�ĨŽƌ�ƐŝŶŐůĞ�ƉĂƌĞŶƚƐ͕�ƐĞŶŝŽƌƐ�ŽŶ�ĨŝǆĞĚ�ŝŶĐŽŵĞƐ�Žƌ�ƚŚĞ�
ŚŽŵĞůĞƐƐ͘��dŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ƚŚĞ�^ŽŽŬĞ�&ŽŽĚ��ĂŶŬ�ĂŶĚ�ďĞůŽǁ�ŵĂƌŬĞƚͬƐƵďƐŝĚŝǌĞĚ�
ŚŽƵƐŝŶŐ�ƵŶŝƚƐ�ƚŽ�ƚŚĞƐĞ�ŵĂƌŐŝŶĂůŝǌĞĚ�ƌĞƐŝĚĞŶƚƐ�ĐĂŶŶŽƚ�ďĞ�ŽǀĞƌƐƚĂƚĞĚ͘��dŚĞ�ŚŝŐŚ�
ĐŽƐƚƐ�ŽĨ�ůĂŶĚ�ĂĐƋƵŝƐŝƚŝŽŶ͕�ůĂďŽƵƌ�ĂŶĚ�ŵĂƚĞƌŝĂůƐ�ƌĞŵĂŝŶ�Ă�ďĂƌƌŝĞƌ�ƚŽ�ĨƵƌƚŚĞƌ�
ĐŽŶƐƚƌƵĐƚŝŽŶ�ŽĨ�ĂĨĨŽƌĚĂďůĞ�ƵŶŝƚƐ͘�

ϱ͘ �ůƚŚŽƵŐŚ�ƚŚĞƐĞ�ĐŚĂůůĞŶŐĞƐ�ĞǆŝƐƚ͕�ŵƵĐŚ�ŐŽŽĚ�ǁŽƌŬ�ŝƐ�ƵŶĚĞƌǁĂǇ�ŝŶ�^ŽŽŬĞ͘��/ƚ�ǁĂƐ�
ƌĞĐŽŐŶŝǌĞĚ�ŽŶ�DĂƌĐŚ�ϮŶĚ ƚŚĂƚ�ƉƌŽŐƌĞƐƐ�ŚĂƐ�ďĞĞŶ�ŵĂĚĞ�ƵŶĚĞƌ�ĐĞƌƚĂŝŶ�ĂƌĞĂƐ�ŽĨ�
ĨŽĐƵƐ�ƐŝŶĐĞ�ƚŚĞ�KĐƚŽďĞƌ�Ϯϳ͕�ϮϬϭϴ�ǁŽƌŬƐŚŽƉ�ǁŚŝĐŚ�ůĞĚ�ƚŽ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƚŚĞ�
^ŽŽŬĞ���W͘��/ŶĚŝĐĂƚŝŽŶƐ�ŽĨ�ƚŚŝƐ�ƉƌŽŐƌĞƐƐ�ĂƌĞ͗

Ă͘ ƚŚĞ�ĐƌĞĂƚŝŽŶ�ŽĨ�ƚŚĞ�^ŽŽŬĞ��ǆƚƌĞŵĞ�tĞĂƚŚĞƌ�^ŚĞůƚĞƌ�ŝŶ�&ĞďƌƵĂƌǇ�Ăƚ�ƚŚĞ�:ƵĂŶ�
ĚĞ�&ƵĐĂ��ůĞĐƚŽƌĂů��ƌĞĂ��ĚŵŝŶŝƐƚƌĂƚŝŽŶ��ƵŝůĚŝŶŐ�ŽŶ�KƚƚĞƌ�WŽŝŶƚ�ZŽĂĚ͘�/ƚ
ƉƌŽǀŝĚĞĚ�Ă�ǁĂƌŵ͕�ƐĞĐƵƌĞ�ƐƉĂĐĞ�ĨŽƌ�ƚŚĞ�ůŽĐĂů�ŚŽŵĞůĞƐƐ�ĚƵƌŝŶŐ�ƚŚĞ�
ƉĂƌƚŝĐƵůĂƌůǇ�ŚĂƌƐŚ�ǁŝŶƚĞƌ�ĐŽŶĚŝƚŝŽŶƐ ƚŚĂƚ�ŵŽŶƚŚ͘��dŚĞ�ĨĂĐŝůŝƚǇ�ǁĂƐ�ĐƌĞĂƚĞĚ�
ƚŚƌŽƵŐŚ�ƚŚĞ�ĐŽŵƉĂƐƐŝŽŶĂƚĞ�ĞĨĨŽƌƚƐ�ŽĨ�KƵƌ�WůĂĐĞ͕�ƚŚĞ�^ŽŽŬĞ�^ŚĞůƚĞƌ ^ŽĐŝĞƚǇ
ĂŶĚ DŝŬĞ�,ŝĐŬƐ͕�ZĞŐŝŽŶĂů��ŝƌĞĐƚŽƌ�ĨŽƌ�ƚŚĞ :ƵĂŶ�ĚĞ�&ƵĐĂ��ůĞĐƚŽƌĂů��ƌĞĂ͘�
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ď͘ ƚŚĞ�ƐƵƉƉŽƌƚ�ǁŚŝĐŚ�DĂǇŽƌ�dĂŝƚ�ĂŶĚ�ƚŚĞ�WƌŝŵĂƌǇ�,ĞĂůƚŚ�^ĞƌǀŝĐĞƐ�tŽƌŬŝŶŐ�
'ƌŽƵƉ ŚĂƐ�ƐĞĐƵƌĞĚ�ĨƌŽŵ�ƚŚĞ�'ŽǀĞƌŶŵĞŶƚ�ŽĨ����ĂŶĚ�ůŽĐĂů�ŵĞĚŝĐĂů�
ƉƌĂĐƚŝƚŝŽŶĞƌƐ�ĨŽƌ�ĞǆƉĂŶƐŝŽŶ�ŽĨ�ŚĞĂůƚŚ�ƐĞƌǀŝĐĞƐ�ŝŶ�^ŽŽŬĞ͘��dŚĞ�ƌĞĐĞŶƚ�ŚŝƌŝŶŐ�ŽĨ�
Ă��ŽŵŵƵŶŝƚǇ�WĂƌĂŵĞĚŝĐ�ĨŽƌ ƚŚĞ��ŝƐƚƌŝĐƚ�ŽĨ�^ŽŽŬĞ ŝƐ�ĂůƌĞĂĚǇ�ďĞŶĞĨŝƚƚŝŶŐ�
ƌĞƐŝĚĞŶƚƐ͘

Đ͘ ƚŚĞ�ƌĞĐĞŶƚ�ŽƉĞŶŝŶŐ ŽĨ�ƚŚĞ�<ŶŽǆ�sŝƐŝŽŶ�^ŽĐŝĞƚǇΖƐ ĂĨĨŽƌĚĂďůĞ�ŚŽƵƐŝŶŐ�ĐŽŵƉůĞǆ�
;ƚŚĞ�<ŶŽǆ��ĞŶƚƌĞͿ�ǁŝƚŚ�ϰϮ�ƵŶŝƚƐ�Ăƚ��ŚƵƌĐŚ�ZŽĂĚ�ĂŶĚ�tĂĚĂŵƐ�tĂǇ͕�ǁŝƚŚ
ĂƉƉƌŽǀĂůƐ�ĨŽƌ�ĂĚĚŝƚŝŽŶĂů�ƐƵĐŚ�ƉƌŽũĞĐƚƐ͘�

Ě͘ ƚŚĞ�ĂŶŶŽƵŶĐĞŵĞŶƚ�ďǇ����,ŽƵƐŝŶŐ�ŽĨ�Ϯϰϰ�ƵŶŝƚƐ�ŽĨ�ŐĞŶƵŝŶĞůǇ ĂĨĨŽƌĚĂďůĞ�
ŚŽƵƐŝŶŐ ŝŶ�ƚŚĞ�dŚƌŽƵƉ�ĂŶĚ��ƌĞŶŶĂŶ�ZŽĂĚ�ĂƌĞĂƐ�ĨŽƌ�Ă�ďƌŽĂĚ�ƌĂŶŐĞ�ŽĨ�ŝŶĐŽŵĞ�
ůĞǀĞůƐ͘�dŚĞƐĞ�ŝŶĐůƵĚĞ�ϰϵ�ƵŶŝƚƐ�Ăƚ�ƚŚĞ����DŝŶŝƐƚƌǇ�ŽĨ�^ŽĐŝĂů��ĞǀĞůŽƉŵĞŶƚ�Θ�
WŽǀĞƌƚǇ�ZĞĚƵĐƚŝŽŶΖƐ�ƐŚĞůƚĞƌ�ƌĂƚĞ�;Ψϯϳϱ�ƉĞƌ�ƉĞƌƐŽŶͿ�ĂůŽŶŐ�ǁŝƚŚ�ϳϲ�
ΗĂĨĨŽƌĚĂďůĞ�ƵŶŝƚƐΗ�ĂŶĚ�ϭϬϵ�ƵŶŝƚƐ�Ăƚ�ΗŶĞĂƌͲŵĂƌŬĞƚΗ�ƌĞŶƚĂů�ƌĂƚĞƐ͘

ϲ͘ /Ŷ�ƚĞƌŵƐ�ŽĨ�ŝŵƉƌŽǀĞĚ�ĐŽŵŵƵŶŝĐĂƚŝŽŶƐ�ĂŶĚ�ĂǁĂƌĞŶĞƐƐ͕�ƉĂƌƚŝĐŝƉĂŶƚƐ�ŝĚĞŶƚŝĨŝĞĚ�ƚŚĞ�
ŶĞĞĚ�ĨŽƌ�Ă�ĨƵůůͲƚŝŵĞ�ΗŶĂǀŝŐĂƚŽƌΗ�ǁŚŽ�ĐŽƵůĚ�ƐĞƌǀĞ�ĂƐ�Ă�ƉŽŝŶƚ�ƉĞƌƐŽŶ�ĂŶĚ�ĐůĞĂƌŝŶŐ�
ŚŽƵƐĞ�ĨŽƌ�ŝŶĨŽƌŵĂƚŝŽŶ�ĂďŽƵƚ�ƐŽĐŝĂů�ƐĞƌǀŝĐĞƐ�ĂŶĚ�ŚĞůƉŝŶŐ�ŽƌŐĂŶŝǌĂƚŝŽŶƐ�ŝŶ�ƚŚĞ�
^ŽŽŬĞ�ƌĞŐŝŽŶ͘�/ƚ�ǁĂƐ�ĨĞůƚ�ƚŚĂƚ�ƚŚĞ�^ŽŽŬĞ�ZĞŐŝŽŶ��ŽŵŵƵŶŝƚǇ�,ĞĂůƚŚ�EĞƚǁŽƌŬ�
;ĨŽƌŵĞƌůǇ�^ŽŽŬĞ�ZĞŐŝŽŶ �,/Ϳ�ǁĂƐ�ƚŚĞ�ŶĂƚƵƌĂů�ŚŽŵĞ�ďĂƐĞ�ĨŽƌ�ƐƵĐŚ�Ă�ƉĞƌƐŽŶ͕�ǁŚŽ�
ǁŽƵůĚ�ďĞ�ĂǀĂŝůĂďůĞ�ďǇ�ƉŚŽŶĞ͕�ŽŶůŝŶĞ�ĂŶĚ�ŝŶ�ƉĞƌƐŽŶ�ƚŽ�ŚĞůƉ�^ŽŽŬĞ�ƌĞƐŝĚĞŶƚƐ�
ΗŶĂǀŝŐĂƚĞΗ�ƚŚĞŝƌ�ǁĂǇ�ƚŚƌŽƵŐŚ�ƚŚĞ�ŽƉƚŝŽŶƐ͘�dŚŝƐ�ƉĞƌƐŽŶ�ǁŽƵůĚ�ĂůƐŽ�ĨĞĞĚ�ƵƉĚĂƚĞĚ
ŝŶĨŽƌŵĂƚŝŽŶ ĂďŽƵƚ�^ŽŽŬĞ�ƌĞŐŝŽŶ ƐĞƌǀŝĐĞƐ�ƚŽ�ƚŚĞ�ǁĞůů�ĂĚǀĞƌƚŝƐĞĚ����Ϯϭϭ�ƉŚŽŶĞ�
ŚŽƚůŝŶĞ�ƐĞƌǀŝĐĞ�ƌƵŶ�ďǇ�ƚŚĞ�hŶŝƚĞĚ�tĂǇ͘�dŚĞ�ƚƌŝĐŬ�ǁŝůů�ďĞ�ƚŽ�ƐŽƵƌĐĞ�ĂŶĚ�ƐĞĐƵƌĞ�
ƐƚĂďůĞ�ůŽŶŐͲƚĞƌŵ�ĨƵŶĚŝŶŐ�ĨŽƌ�ƚŚŝƐ�ƉŽƐŝƚŝŽŶ�ŝŶ�ĂŶ�ĞƌĂ�ǁŚĞŶ�ƚŚĞ�WƌŽǀŝŶĐĞ�ŽĨ����ŚĂƐ�
ĞŝƚŚĞƌ�ĞůŝŵŝŶĂƚĞĚ�ƚŚĞƐĞ�ŬŝŶĚƐ�ŽĨ�ƉƌŽŐƌĂŵƐ Žƌ�ĚŽǁŶůŽĂĚĞĚ�ƌĞƐƉŽŶƐŝďŝůŝƚǇ ĨŽƌ�ƚŚĞŵ�
ƚŽ�ĐŝƚŝǌĞŶƐ�ĂŶĚͬŽƌ�ŵƵŶŝĐŝƉĂů�ŐŽǀĞƌŶŵĞŶƚƐ͘�

ϳ͘ WĂƌƚŝĐŝƉĂŶƚƐ�ǁĞƌĞ�ŶŽƚ�ĂƐŬĞĚ�ƚŽ�ĐŽŵŵŝƚ�ƚŽ ƐŚŽƌƚͲ�Žƌ�ůŽŶŐͲƚĞƌŵ�ĂĐƚŝŽŶƐ͘��dŚĞ�^ŽŽŬĞ�
��W͕�ŝĨ�ĞŶĚŽƌƐĞĚ ďǇ�ƚŚĞ��ŝƐƚƌŝĐƚ�ŽĨ�^ŽŽŬĞ��ŽƵŶĐŝů�ĂŶĚ�ƌĞĐŽŐŶŝǌĞĚ�ďǇ�ƚŚĞ��ŚĂƌƚĞƌ�
ĨŽƌ��ŽŵƉĂƐƐŝŽŶ�/ŶƚĞƌŶĂƚŝŽŶĂů͕�ǁŝůů�ďĞ�Ă�ĐĂůů�ƚŽ�ĂĐƚŝŽŶ�ďǇ�ƚŚĞ�ĐŽŵŵƵŶŝƚǇ͘
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EĞǆƚ�^ƚĞƉƐ

ϭ͘ WƌĞƐĞŶƚĂƚŝŽŶ�ŽĨ�ƚŚĞ�^ŽŽŬĞ���W͕�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ĨŝŶĂůŝǌĞĚ �ŶŶĞǆ͕�ƚŽ�ƚŚĞ��ŝƐƚƌŝĐƚ�ŽĨ���
^ŽŽŬĞ��ŽƵŶĐŝů�ŝŶ�ůĂƚĞ��Ɖƌŝů�Žƌ�ĞĂƌůǇ�DĂǇ͘��dŚĞ��ŽƵŶĐŝů͛Ɛ�ĞŶĚŽƌƐĞŵĞŶƚ�ǁŝůů�ďĞ�
ƌĞƋƵĞƐƚĞĚ�ŽŶ�ƚŚĂƚ�ŽĐĐĂƐŝŽŶ͕�ĂƐ�ǁĞůů�ĂƐ�ĐŽŶƐŝĚĞƌĂƚŝŽŶ�ĨŽƌ ŝŶĐůƵƐŝŽŶ�ŽĨ�ƚŚĞ�ƉůĂŶ�ŝŶ�
ĂŶ�ĂƉƉĞŶĚŝǆ�ƚŽ�ƚŚĞ�ŶĞǁ�KĨĨŝĐŝĂů��ŽŵŵƵŶŝƚǇ�WůĂŶ�ĨŽƌ�ƚŚĞ��ŝƐƚƌŝĐƚ�ŽĨ�^ŽŽŬĞ͘�

Ϯ͘ ^ƵďŵŝƐƐŝŽŶ�ŽĨ�ƚŚĞ�^ŽŽŬĞ���W͕�ŝĨ�ĞŶĚŽƌƐĞĚ�ďǇ��ŽƵŶĐŝů͕�ƚŽ��ŚĂƌƚĞƌ�ĨŽƌ��ŽŵƉĂƐƐŝŽŶ�
/ŶƚĞƌŶĂƚŝŽŶĂů�ŝŶ�DĂǇ͘

ϯ͘ ZĞĐŽŐŶŝƚŝŽŶ�ŽĨ�^ŽŽŬĞ�ĂƐ�Ă��ŽŵƉĂƐƐŝŽŶĂƚĞ��ŽŵŵƵŶŝƚǇ�ďǇ��ŚĂƌƚĞƌ�ĨŽƌ�
�ŽŵƉĂƐƐŝŽŶ�/ŶƚĞƌŶĂƚŝŽŶĂů�ŝŶ�DĂǇ�Žƌ�:ƵŶĞ͘�

ϰ͘ �ŽŵŵƵŶŝƚǇ�ĞŶŐĂŐĞŵĞŶƚ�ŝŶ�ƚŚĞ�ĐŽŵƉĂƐƐŝŽŶĂƚĞ�ĂĐƚŝŽŶƐ�ƵŶĚĞƌ�ƚŚĞ�^ŽŽŬĞ���W�
ǁŝƚŚ ƌĞŐƵůĂƌ�ƌĞƉŽƌƚƐ�ŽŶ�ŝŵƉůĞŵĞŶƚĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƉůĂŶ͘�

�ƚƚĞŶĚĞĞƐ�͗�^ŽŽŬĞ��ŽŵƉĂƐƐŝŽŶĂƚĞ��ĐƚŝŽŶ�WůĂŶ�/ŵƉůĞŵĞŶƚĂƚŝŽŶ�tŽƌŬƐŚŽƉ�

^ŽŽŬĞ��ĂƉƚŝƐƚ��ŚƵƌĐŚ͕�^ĂƚƵƌĚĂǇ͕�DĂƌĐŚ�Ϯ͕�ϮϬϭϵ͕�Ϯ͗ϬϬͲϰ͗ϬϬ�Ɖŵ

^ŚŝƌůĞǇ��ůƉŚŽŶƐĞ

:ĞĨĨ��ĂƚĞŵĂŶ

�ŽŶ��ƌŽǁŶ

�ŽƵŐ��ŽŽŬ

ZŝĐŬ��ďǇ

<ĞŶ�'ŽƌĞů

>ĞƐ�,ĂĚĚĂĚ

W͘'͘<͘�,ĂŵŝůƚŽŶ

�ƌƵĐĞ�,ĞŐĞƌĂƚ�

>ŝǌ�:ŽŚŶƐŽŶ
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WĂƵůŝŶĞ�:ŽŚŶƐŽŶ

^ŝĨƵ�<ŽƐŚŝŶͲDŽŽŶĨŝƐƚ

^ƵĞ�>ŝĚƐƚĞƌ

EŝŬŬŝ�>ŽŐŝŶƐ

�ůĂŝŶĞ�DĐDĂƚŚ

DĂǆŝŶĞ�DĞĚŚƵƌƐƚ

�ƌĞŶĚĂ�WĂƌŬŝŶƐŽŶ

DĂĚĚŝƐŽŶ�WƌŝŶŶ

^ŚĂƌŽŶ�^ƚĞƌůŝŶŐ

DĂũĂ�dĂŝƚ

�ĞƚƚǇ�dƵůůǇ

:ĞŶ�tŝůĚĞ

�ŵĞůŝĞ;͍Ϳ�tŝůĚĞ

DĂƌŬ��ŝĞŐůĞƌ
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