UUANT BUARTERLY

Volume 01, Issue | - March 2018



Editor-in-Chief

Tao Pang

Associate Editors

Maria Emilia Calderén
Joshua Johnstone
Ratika Kapoor
Pengfei Xiong

Editorial Assistant

Muktanidhi Dhotrad

Cover Design

Joshua Johnstone

Contact us: Financial_Mathematics@ncsu.edu


mailto:Financial_Mathematics@ncsu.edu

Table of Contents

A mMesSage from the DIrECION.........oiiieeeee e sbe st 1
A message from the FM AmMDasSadors ..o 3
Faculty Spotlight: An Interview with Professor Sujit Ghosh..........ccccceeeiiiiiiiiiee 4
Alumni Spotlight: An Interview with Erica Isabella ...........cccocooeiiiiinince 5
Financial MathematiCs SEri€S ... 6
CFA Research Challenge ..ot 6
John Collison on Resume Building.........ccooieiiiiiiieiiccceeeee e 7
Craig Sullivan on Overview of the Fixed Income Market.............ccccoovvninncncnennnn. 8
Steven Miles on Coding PhiloSOPNY .........ocieiiiiiieececee e 9
Dillon Harris Jr. on Professional Networking ..........c.cceceeveeieieneienenineneceeeeeceeeee 10
STUAENTS COMME ...t st s b ettt et et et s bt e b e et et et ebenteneas 11
From Bank Robbery to Trading Strategies..........ccccveviririiiieiiinieeeeeececee 11
Qualitative Strategies in a Quantitative World: Naive Trading........ccccceevevveviveeennenne. 12
Reinforcement Learning in Quantitative Trading ........ccccceoeveveneninenneeeeeee, 13
Practice Makes Perfect ... 14
The Fluent Financier: A Financial Professionals’ Guide to the English Language.. 15
Preventing Backtesting OVverfitting ........cccocevveiiiienieeceee e 19
ECONOMIC UPAALE.....ooeiieeeeeeee et 20
TEChNICAl REPOI ...ttt st s sae et e neeseeenes 21

Financial Valuation Analysis on Primo Water Corporation...........ccccccceevevervenvennenen. 21



Quant Quarterly — Volume 1, Issue 01

Financial Mathematics Group Photo, Spring, 2018.



A message from the Director

March 22, 2018

Quant Quarterly, the journal of the Financial Mathematics
(FM) Program at NC State University, now debuts after
months of planning and editing. In this journal, you will see
program news and events, students’ articles, project reports,
research articles, and interviews with FM faculty and FM
alumni.

The FM Program at NC State University was founded in 2002
and we are approaching her 16™ birthday. With support from
departments to colleges, and help from FM faculty and students, our program has been
steadily growing and improving.

Our program has been ranked #20 nationally in 2018 by Quantnet, and our Dec 2017
graduates have a very strong placement record, with prominent employers such as Credit
Suisse, IBM, Key Bank, McKinsey, SAS, etc. In addition, about half of our students have
received summer intern offers from companies such as Bank of America, Genworth,
Morgan Stanley, SAS, etc. More students are currently being interviewed.

The FM faculty welcomes two new members, Prof. Mark D. Walker and Prof. Richard S.
Warr, who joined the FM faculty just a few weeks ago. Both of them are from Department
of Business Management at Poole College of Management. Prof. Walker’s research
interests include corporate governance and corporate finance. Prof. Warr is Head of
Department of Business Management, and his research areas include information
transmission in markets, equity valuation, and capital structures.

We are currently working to review and revise the Financial Math curriculum. A survey
has been run among our students and recent alumni. The report based on the survey
results has been discussed with our advisory board, and a curriculum committee has
been formed to revise the curriculum. The goals are to better align the curriculum with job
market demands, and to give students more flexibility to choose courses to better suit
their career interests and goals. We expect to offer new courses, such as machine
learning, data science, Python, and others, in 2018-2019. The new curriculum is expected
to take effect in the Fall 2018 semester, while current students will have the option to stay
with the original curriculum or follow the new one.

We have been working with several companies to bring more industry-oriented projects
to our program. In summer 2017, our students worked on several projects from SAS,
Genworth, and AICPA, and the experience helped students to open up career
opportunities. We will continue to work with companies to bring more projects into our
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program. In the long run, we will partner with companies to integrate practicums into our
curriculum.

Since fall of 2017, we have been working with the Poole College of Management MBA
career center to retain an executive career coach to provide professional career service
support to our students. We have been diligently collecting feedback, evaluating the
effectiveness of the career training and customizing the career service training to meet
our students’ demand and expectations.

Providing high quality education and superior services is my top priority, and 100%
placement rate is always my goal. | want your time in the program to be enjoyable,
productive and memorable. You choose to join the FM program at NC State, and you are
now in a big family. We can work together to make our program even better!

Together, let us make it happen!

Tao Pang, PhD, CFA, FRM
Director, Financial Mathematics Program
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A message from the FM Ambassadors

Dear Gentle Readers,

We are thrilled to present to you this
premier edition of the NC State Financial
Mathematics official publication. Quant
Quarterly’s transition from concept to
reality would not have come to fruition
without the efforts of the program’s
faculty, students, and alumni; to all of
you, and to our director, Dr. Tao Pang,
we are extremely grateful.

During this transitional period for the program, the four of us have been working with each
other and with Dr. Pang toward the end goal of ensuring that our cohort leaves the
program even better than they found it. Through efforts such as our recent alumni
networking reception and Quant Quarterly, we hope to strengthen the bond between the
program and its alumni. In addition, by providing support for our colleagues in the
program, we aim to inspire and facilitate success in their coursework and career search.

Within, you will find content written by students of the program, inspiring words from
faculty and alumni, and even some photos of our class at various events. We genuinely
hope that you enjoy perusing this issue, and that it is the first of many yet to come.
Please don’t hesitate to contact us at fmambassadors@ncsu.edu for any reason at all.

Respectfully,

FM Ambassadors
Maria Emilia Calderén, Joshua Johnstone, Ratika Kapoor and Pengfei Xiong
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Faculty Spotlight: An Interview with Professor Sujit Ghosh

Article by Ratika Kapoor, candidate in Master of Financial Mathematics (Dec. 2018).
Email: rkapoor3@ncsu.edu.

Awarded the Cavell Brownie Mentoring Award in 2014 for an
outstanding record as a mentor to faculty and students, Dr. Sujit
Ghosh is currently a Full Professor in the Department of Statistics
at NC State University. He earned a Ph.D. in Statistics from the
University of Connecticut in 1996 and has published over 100
Journal articles in the field of statistics with applications in
biomedical sciences, econometrics and engineering.

Tell us about your area of expertise.
My interest has always been in the applications and evaluation of statistical analysis
of biomedical and environmental data.

What kind of courses do you teach?
| have 22 years of experience at NC State teaching courses ranging from
undergraduate level to advanced graduate level. | have also developed two new
courses in the area of Bayesian inference. In the courses that | teach, | not only
emphasize traditional homework and exams, but | also put weightage on practical
projects. These projects help the students to learn applications of the course material
and also improve their soft skills, which are a key element in the corporate world.

How does the course relate to applications in Financial Mathematics?

The courses that | teach related to statistical inference and Bayesian methods can be
applied to the area of Financial Mathematics/Engineering. For instance, as part of the
course, Fundamentals of Statistical Inference | - | included a project where students
had to analyze the distribution of the returns of real-world stock index data. This way
they could apply the method taught as part of this subject. In the course that | taught
related to Bayesian methods, students characterized spatial correlation with real
estate prices. The real benefit of doing such projects is that real world data can be
messy and non-standard, and it motivates the students to develop models to handle
such data and events.

What advice do you have for current and prospective students in the field?
| can summarize my advice in a simple equation to success:

Success = u+o+p

u: central(mean)point in statistics - develop a core passion
o:dispersion - maintain a certain level of diversity
p: correlation - collaborate with people interested in your field
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Alumni Spotlight: An Interview with Erica Isabella

Article by Joshua Johnstone, candidate in Master of Financial Mathematics (Dec 2018).
Email: jwjohns3@ncsu.edu

Alumni offer unique, overarching perspectives on the program
as a whole. To get some insight on these perspectives, | spoke
with one of the FM program’s recent, distinguished alumni,
Erica Isabella. Highly experienced and respected, Erica not only
excelled academically during her time as a student of the
program, but also provided instruction on professional
development to other FM students and assisted Dr. Tao Pang
with administrative responsibilities.

Erica commented on why she originally chose to pursue a Master of Financial Math at
NCSU. With a great deal of teaching experience and a background in pure math, she was
searching for something to increase her career potential. Part of her choice was based
on convenience of location. Erica remarked, “My husband was working in the area, so
when | decided to get out of teaching, | was restricted to the Triangle area.” In addition,
the career development aspects of the program were of particular importance to her.

When asked about her overall experience, Erica stated that her expectations were well
met. As a pure mathematician at heart, she especially enjoyed Dr. Pang’s Financial Math
course, calling it her “wheelhouse.” Erica enjoyed the opportunity to take MBA courses
such as Advanced Corporate Finance, as learning financial concepts was very important
to her. She stated, “The faculty understands that students often come in as blank slates
on either the math or finance side.” However, she does wish that regression was pushed
harder during the first year.

Erica completed her internship requirement, and is now employed full-time as a
consultant, at McKinsey and Company. She relished the career experience the internship
promised, stating, “The minute they started giving me projects, | was applying skills that |
had learned in the program.” She knew consulting would be a good fit for her, based on
her previous teaching experience, and utilized her project experience from the program
in multiple interviews.

Finally, Erica offered some valuable advice to current and prospective students of the
program. Foremost, she emphasized the importance of conversations with industry
professionals, and taking a vested interest in what they do — regardless of whether or not
they have a position available. She said, “My advice is, whenever you’re talking to
professionals, think of it as more than just a way to land an internship. Think of it as an
opportunity to learn more about the field.” Her last piece of advice was to take the classes
that look the hardest to you — that, she says, is the best way to broaden your knowledge.
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Financial Mathematics Series

CFA Research Challenge

Article by Marshall Titch, candidate in Master of Financial Mathematics (May 2019).
Email: mrtitch@ncsu.edu

On 17 February 2017 at UNC Greensboro, the NCSU Master of Financial Mathematics team
consisting of Pengfei Xiong, Maria Calderén, Ratika Kapoor, Kenny Kalsch, and Samuel Knox
set the standard for professional excellence by presenting their findings from equity research and
financial analysis on Primo Water Corporation (NYSE: PRMW) as part of the local level CFA
Institute Research Challenge competition. The local level competition included teams from
Appalachian State University, Elon University, and UNC Wilmington.

Overall, the competition provides students with hands-on mentorship and intensive training in
financial analysis before culminating with their written and oral presentation of analysis results
and their buy, hold, or sell recommendation to a high-profile panel of judges consisting of heads
of research, portfolio managers, and chief executive officers from some of the world's top firms.

Over the course of 3-4 months, given mentorship from Dillon S Harris Jr., CFA, Portfolio Manager
Senior Vice President from US Trust Bank of America Private Wealth Management, the NCSU
team conducted equity research and analysis to conclude a hold recommendation on Primo Water
due to a variety of risk factors that did not seem to fully offset the potential upside in the near term.
As a result of their efforts, the NCSU team gained incredible experience, and personal growth
relevant to their career field.

The CFA Institute Research Challenge is a global competition that tests the equity research and
valuation, investment report writing, and presentation skills of university students.



mailto:mrtitch@ncsu.edu

Quant Quarterly — Volume 1, Issue 01

John Collison on Resume Building

Article by Erica Caines, candidate in Master of Financial Mathematics (Dec 2018).
Email: ecaines@ncsu.edu

On February 23, 2018 John Collison presented on building a better resume in the
Financial Math career seminar (FIM 601). With a Ph.D. in Educational Leadership, John’s
educational background also includes a bachelor's degree and two master's degrees in
Curriculum Design and Organizational Dynamics. John currently works as Global Director
of Talent Development in Genworth Financial and has over 20 years of work experience
in the field of leadership development and talent acquisition.

John began his presentation by telling us about important elements that a good resume
should have. As we are students in the Financial Mathematics program, it is essential to
have performance improvement metrics / numbers in our resume to convert our intangible
skills into something tangible. In other words, each bullet point of our professional
experience and projects should include a result instead of a process. The “3 second rule”
says that, on average, a recruiter only spends 3 seconds glancing over a candidate’s
resume. Our resume should be such that, in that short a time, we make the recruiter
aware of our results. In an interview, we can always explain what we did, or how we got
to that result. | noticed that | had not quantified any results on my resume, and so |

“On average, a recruiter only spends 3 seconds glancing over a candidate’s resume.”

changed my resume as soon as | got home.
Throughout his presentation, John provided us with humorous examples of “bad”
resumes, which made us realize that ours needed a lot of work.

Overall, | found his presentation to be insightful, helping many of us improve our
resumes to further our career search.
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Craig Sullivan on Overview of the Fixed Income Market

Article by Samuel Knox, candidate in Master of Financial Mathematics (Dec 2018).
Email: sjknox@ncsu.edu

On February 9", the FM students welcomed guest lecturer Craig Sullivan, the Director
of Fixed Income at Franklin Street Partners in Chapel Hill, NC. The lecture was a self-
encapsulating look into the core and opportunistic features of the fixed income market.
After graduating from North Carolina State University with a Bachelor of Science in
Psychology in 2004, Craig became a portfolio manager for Merrill Lynch. Since then, he
has received prestigious designations as a CFA and a CAIA. Craig joined the team at
Franklin Street Partners as a Portfolio Manager before becoming the Director of Fixed
Income in 2016. As director, Craig is responsible for portfolio management in core fixed
income, opportunistic credit and preferred securities strategies. Being an expert in the
field of fixed income, Craig has also written several papers on Contingent Convertible
bonds. His knowledge of markets is met with the skill to identify trends in order to make
salient and insightful financial decisions.

Bringing such insight to the classroom, the FM students listened while Craig flipped
through current time series data, ranging over the past 5 years, describing trends and
indicators which are used daily at Franklin Street. He made critical inferences about
inflation in the United States suggested by increased wages, optimistic market sentiment,
and decreasing unemployment rates. Given these inferences as well as new political
administrations, Brexit negotiations, and the slowdown of Chinese growth in early 2017,
the market has not quite reacted as expected. “Despite uncertainties entering 2017,
investments were treated to a ‘Goldilocks’ environment with above-average global
growth, below-average inflation and record-low levels of realized volatility across financial
markets”, Craig declared. Finally, Craig used the U.S. treasury yield curve to conjecture
on a potential market recession. “Investors are not receiving much compensation for
taking on more risk by extending maturity or taking on downgraded investments. The yield
curve has flattened, and credit-spreads are near post-crisis lows.” With such uncertainty,
however, BBB rated bonds have been the best performing and should continue to be
coming into the early months of 2018.

Overall, the FM department was fortunate to have Craig Sullivan on campus as the
students gained plenty of insight into fixed income markets from an external perspective.
Fixed Income is a possible path for this cohort after graduation and many are inspired by
the chance to manage risks in these markets. Any alumni from portfolio management
should be encouraged to come and speak with us on their insight whenever available.
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Steven Miles on Coding Philosophy

Article by Deepika Chaudhry, candidate in Master of Financial Mathematics (Dec 2018).
Email: dchaudh@ncsu.edu

Over 50 students from North Carolina State University’s Financial Mathematics program
stepped away from their coursework on Friday, February 16, 2018 to hear Steven Miles,
Senior Research Statistician Developer at SAS, share his coding philosophy based on
his 10 years of coding experience. His skills and perspective proved incredibly valuable
for the students.

Steven enthused the students with the message “Write your code first to be
understandable and test it with a small, verifiable test case. Then make at least one more
pass to make it fast before you scale up your test to the full size and keep comparing the
result to your benchmark.”

The presentation struck a chord with Venkatesh Nayak, a first-year student of the
program, who remarked, “| feel a new sense of purpose towards the coding assignments
I've been working on. I'm motivated to do more than just getting the desired output; | want
to go the extra mile to develop code that would be fast whilst being efficient from the
storage perspective.” The motivated students networked with the successful programmer
after the presentation.

“l recommend becoming familiar with Git and Win-merge to help you keep track of all
the iterations of your code.”
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Dillon Harris Jr. on Professional Networking

Article by Yuxiang Huang, candidate in Master of Financial Mathematics (Dec 2018).
Email: yhuangb2@ncsu.edu

The Financial Math career seminar (FIM 601) is one of the most interesting courses in
the MFM program. Each week, an experienced industry professional is invited to the
seminar to share about their work experience, to give talks on relevant industry topics,
and to offer career advice.

A CFA charter holder, Dillon S. Harris, Jr., CFA was one of my favorite speakers this
semester. He is a portfolio manager, senior Vice Presidentin U. S. Trust, Bank of America
Private Wealth Management.

We thoroughly enjoyed his conversation with the class where he shared his own stories
and some interesting examples. During his presentation, he walked us through his own
experience of hunting for jobs in the 1980s and also during the economic crisis of 2007 -
08. His presentation not only gave us some valuable advice on searching for our dream
jobs, but also essential practical skills regarding interviews. For example, it is always good
to showcase our determination to join the interviewer’'s team. He also mentioned it is a
good practice to ask questions from the interviewers. We can ask questions related to the
interviewer’s experience or related to the interview; it's always to our benefit to take an
interest in professionals’ experiences.

He recommended that we set up informational interviews with industry professionals as
often as possible. Statistics show that networking is key to job success; informational
interviews will help us in building our professional network.

| personally found his talk to be very valuable and informational. Taking his advice, | also
tried to set up informational interviews with some industry experts. Though it may not
directly give me a job opportunity, | am confident it will help me know more about the
finance industry and skills that are essential for success in getting a job.

10
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Student’s Corner

From Bank Robbery to Trading Strategies

Article by Yining Huang, candidate in Master of Financial Mathematics (May 2018).
Email: yhuang43@ncsu.edu

Imagine you want to rob a bank successfully. What's the first
thing you need to do? To pull off the robbery without being
arrested by a police officer, the first step is to write down your
strategy.

Baron Lamm, often referred as “the father of modern bank
robbery”, was the first person to develop detailed steps and
rules to rob a bank. The strategy he used is known as the
‘Lamm Method”. It includes four main aspects:

Casing out the bank

Timing the operation

Designing roles for each member of the gang
Developing escape routes

If we check every detail of the method, we could find it contains everything that a trading
strategy should have: How and when to enter the market, when to exit the market, and
SO on.

There is one important principle in the plan: pull out of the bank at the scheduled time
regardless of how much money was looted. This is similar to the idea of a trading strategy:
you should execute your strategy strictly no matter how much you make or lose. A
negative result does not necessarily mean that you have a bad strategy. However, if you
do not execute your strategy rigorously, you cannot measure whether your strategy is
good or bad.

With the detailed plan, Baron Lamm and his group stole more than a million dollars in
nearly 30 years. They finally failed because the black swan event happened. When they

finished one robbery and escaped, the car blew out a tire. After seizing several other cars
with various issues, they were eventually surrounded.

“The most important investment you can make is: in yourself.” Warren Buffet

11
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Qualitative Strategies in a Quantitative World: Naive Trading

Article by Kenneth Kalsch, candidate in Master of Financial Mathematics (May 2018).
Email: kfkalsch@ncsu.edu

When someone mentions the stock market, the image of a
bustling trading floor in the middle of New York City comes to
mind. There’s lots of yelling, a bell ringing every now and again,
and lots of TV screens displaying lots of numbers. People also
tend to correlate mathematical ability with trading success, which
simply is not the case.

] In regard to trading, math only really starts to see importance in
large scale settings. An example might be managing a $10 million portfolio and figuring
out the position you need to take to minimize the risk of losing money. In general, an
individual who wants to get into trading isn’t going to have large sums of money they'’re
willing to invest, so this process known as hedging isn’t a realistic option. Chances are
someone starting out might be willing to invest a few hundred dollars, and to be honest,
there isn’t much you can do quantitatively to improve your chances of profit.

The big question is, “What exactly can | do to be more successful at trading?” The simple
answer is to be informed. Reading the news, especially on financial websites, can be
enlightening. For instance, let’s look at the situation going on with Nvidia. Two weeks ago,
an Uber using Nvidia’s driverless technology was involved in fatal accident in Arizona.
Today, Nvidia announced that they are halting public road testing and there was a 7.8%
drop of value in their stock. Not only was Nvidia’'s share price affected, but Tesla, another
company pioneering in driverless cars, saw a drop of 8% (BBC).

A smart trader would start paying attention after hearing about the accident and thinking
about what could happen. How likely is it that restrictions could be put on autonomous
cars after the accident? Who would enforce the restrictions? Could a ban be possible?
How does the public feel about the brand? The more informed one is about the situation,
the better judgement they can make of what will happen.

This information should be used to leverage the position. If the information points to a
negative lasting effect, it might be the best decision to sell. If the company will bounce
back after the incident, it'd be a good idea to wait for the stock to dip and buy. Tesla’s
stock reached a year low today but is almost always shown in a positive light. Maybe it's
time to buy.

In short, trading strategies can be formed and executed without the use of quantitative
information. We have all heard that knowledge is power, and it is no different when it
comes to the stock market. With all of the sources of information available today, being a
successful trader isn’t out of reach. All it takes is a little patience and dedication to staying
informed.

12
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Reinforcement Learning in Quantitative Trading

Article by Chongwen Sun, candidate in Master of Financial Mathematics (Dec 2018).
Email: csun5@ncsu.edu

Since Alpha Go’s victory over one of the strongest human Go players,
artificial intelligence has become much more popular in almost every
industry. Some financial analysts and traders imagine that an “Alpha
Go” could beat the market in the future.

One technique used in Alpha Go’s software, Reinforcement Learning,
catches some people’s attention. Reinforcement Learning (RL) is
different from other machine learning tools in that it's not a pure
forecasting method. It can learn continually through action and outcome with a final
suitable suggestion, not just a prediction. Therefore, this kind of method is more in line
with the needs of quantitative transactions.

All RL methods can be classified into model-based or model-free. The difference is
whether your model can understand its working environment. Obviously, in trading, it's
more practical to first “introduce” our model to the finance world. One more advantage of
model-based is that a trader can first introduce all possible outcomes to the machine, so
that it has the competency to deal with anomalies.

To implement RL in trading, we consider information such as price, news, public opinion,
interest, fees, etc., as the environment. The Al's utility function is set to the maximization
of profit or minimization of losses. Along with trading as its action and factors as its
observations, stock trading can be embedded in the RL framework.

In theory, we acknowledge the concept of Markov processes as a useful tool in stock
trading. However, we can never get all the market states at one time because all data we
could acquire and observe is just a very small part of the market environment. So, from
my perspective, the most probable area in which to implement RL theory is high-
frequency trading. Compared to longer-term trading, short-term trading (with frequency
one day or less) is affected less by outside information. Thus, we can use RL to give
trading suggestions several minutes in advance based on data just within the stock
market. Also, the cost to train the model for a period of minutes is far less than the cost
to train it for a period of several days.

Reinforcement Learning, combined with deep learning, opens up a new path for automatic
trading. This method still needs a lot of effort and improvement before it can be fully applied.

13
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Practice Makes Perfect

Article by Pengfei Zhao, candidate in Master of Financial Mathematics (Dec 2018).
Email: pzhao3@ncsu.edu

In the Financial Math program, we value the idea of putting the
concepts we learn into actual application. One way to accomplish
that is through doing projects, and we are constantly offered
various projects to work on. Even as a first-year, | have already

4

worked on many of them.
" L

At the beginning of the first semester, a team of four students, including myself, was
formed to tackle a project called Elastic Asset Allocation (EAA). EAA is a fairly new
method used to build an investment portfolio. In the little more than one-month time
window we were given, we designed a VBA application in Excel that implemented the
EAA method, and we managed to find out the optimal share for each asset. Our optimized
portfolio performed better than the S&P 500 index.

Another big project | got my hands on was called the Comprehensive Capital Analysis
and Review (CCAR) for banks. The CCAR essentially is a stress test for bank holding
companies. We spent several months to clean data and build our regression model
through the use of SAS. In the end, we evaluated banks’ conditions under different
stressful scenarios.

The most recent project | have been working on is the Bloomberg Trading Challenge.
This one comes with a lot fun and freedom. | look forward to coming up with a stock
portfolio that has the highest Sharpe ratio by the end of this month.

Through completing projects, we have certainly gained experience, and often, a taste of
accomplishment.

14
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The Fluent Financier: A Financial Professionals’ Guide to the English
Language

Article by Joshua Johnstone, candidate in Master of Financial Mathematics (Dec 2018).
Email: jwjohns3@ncsu.edu

Introduction

As hopeful professionals diving headfirst into the job hunt, we
are often inundated with advice from every angle: how to
dress, which skills to develop, how to tailor our résumeés, and
so on. Perhaps the piece of advice that we hear most often is
the all-too-familiar, “Work on your communication skills.” But
what exactly does it mean to have “communication skills?”
What steps can we take to become a better, more confident
communicator? It isn’t entirely clear where to begin.

With this publication series, | intend to provide a starting place on the path to becoming
an expert communicator in the business world. | will direct these articles primarily toward
international professionals for whom English is a second language, but even if you
happen to be a native speaker, | encourage you to read on! It never hurts to brush up
your skills. Being well-spoken is the most surefire way to garner confidence from others.

A few of the topics | intend to cover include the basics of speech (volume, clarity, tone,
etc.), grammar (common mistakes, formal versus colloquial structures), and written
communication (writing emails and reports, networking). In addition, | will, at some point,
include an article containing pronunciations, idioms, patterns, and humor unique to the
English language, dedicated specifically to non-native speakers.

Whether you, gentle reader, are searching for a job and want to nail your next interview,
or if you already have a career and wish to convey your ideas more effectively to your
colleagues: read on and become a more confident communicator.

Chapter 1: The Basics of Speech

It may seem odd for me to include a section on “the basics;” after all, you are reading this
article in English — surely you have a grasp on the basics. Well, as it turns out, speaking
in English (and in any language) is a nuanced endeavor. Many aspects of speech that
may be second-nature to a native speaker can be strange and uncomfortable to others.
For that reason, | will cover a few of those aspects in this primary chapter — beginning
with the single most important quality of a good communicator.

Self-Confidence

Some people have trouble pronouncing certain words or sounds. Others may talk too fast
or too slow, or too quietly. Regardless of these issues, all of those individuals could still
be excellent communicators. The one defining difference in well-spoken people is that
they have confidence in themselves. As cliché as it sounds, you have to have self-
confidence in order to be an effective speaker.

15
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Some may argue that pretending to be self-confident is enough to get by — put on a brave
face and “fake it until you make it.” On the contrary, feigned confidence will never be as
powerful as genuine confidence. When you walk into an interview, you are much like a
concert pianist walking onstage to perform for an audience; you have something truly
unique and incredible to show everyone. You have what it takes to get that job, so you
have every reason to be truly confident.

As easy as it is to say, “Be confident in yourself,” it's quite another issue to do so.
Developing self-confidence is not an overnight process; you must dedicate yourself to it
every single day. Some ways we can teach ourselves to be more confident include
stepping outside of our comfort zones, allowing ourselves to be vulnerable, and setting
short-term, reasonably achievable goals. It's a difficult thing to do, but self-confidence is
90% of the battle when it comes to communicating.

Recommended reading: Daring Greatly by Brené Brown

Clarity: Volume, Speed, and Enunciation

Another way to become more confident in your communication is to practice on and
improve the way that you speak. To that end, let's get into the more technical side of
speaking, starting with clarity. Clarity, which we strive to maximize, refers to how well our
speech can be understood by others, and it is closely tied to volume, speed, and
enunciation.

Volume, of course, refers to how loudly we speak. Generally, we should endeavor to strike
a balance between loud and soft, erring on the side of loud. Often, especially when
nervous, people tend to think they sound louder than they really are. An important concept
that comes from music is speaking “on the voice” versus “off the voice.” When we speak
“off the voice,” volume and clarity are reduced, as if speaking only to ourselves. On the
other hand, when we’re “on the voice,” our voice is projected outward, filling the room with
sound. Always strive to speak “on the voice!”

We would also like to have firm control over the speed of our speech. Talking too slowly
tends to cause an audience to disconnect from a presentation and talking too fast leaves
audiences struggling to keep up. Almost always, though, the problem is speaking too fast.
Again, this is closely connected to nervousness, which causes us to talk faster than we
realize. When speaking, remember to pause every sentence or two for a moment,
become aware of your speed and volume, take a deep breath, and adjust accordingly.
No reasonable audience will ever judge you over the occasional short pause.

The last aspect of clarity is enunciation, which is the ability to pronounce words. Usually,
being aware of your speed and can also have the effect of improving your enunciation,
since talking too fast can reduce the sharpness of your words. Remember that English
speech, as with most languages, is comprised of consonants and vowels. Nine times out
of ten, the issue with enunciation has to do with consonants. Try speaking a few words,
like “backpack,” without the vowel sounds — just speak the consonants sharply and
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clearly. Even without vowels, you can often still understand the words. Always keep your
consonants crisp!

Avoiding Sentence Fillers

A “sentence filler” is a word, sound, or phrase inserted into our speech that does not
contribute to the thought being conveyed. Some familiar perpetrators are “um,” “eh,” and
“ya know,” and they often appear when we’re trying to think of the next thing to say. Since
they do nothing to enhance your spoken communication, their usage should be reduced.
The way to get sentence fillers out of your speech is simply by becoming aware that you're
using them. Listen to yourself when you talk and try to catch yourself when you use a filler
word. There’s no need to be upset with yourself for using them, simply acknowledge it
every time you do. Soon, you'll find yourself using fillers less and less.

Closely related to sentence fillers are “ticks.” Many of us have speech habits that are all
but unaware to us, whether it be the infamous “tongue click” before every sentence,
fidgeting with a pencil, or scratching the neck. It can be helpful to find a friend to practice
with whom to find out if you have any nervous speech habits, then you can work to reduce
them using the awareness method described above.

Eye Contact and Body Language

As you may already know, speech is not the only characteristic of verbal communication.
It is commonly held that body language and eye contact account for quite a bit more than
half of the information transmitted during a conversation. These things take practice to
nail down, but the rewards are well worth the effort.

Body language is essential to a successful conversation. Your physical behavior while
talking to someone speaks volumes about your current feelings. Consciously or
otherwise, people do judge you based on these behaviors. Crossed arms, slumped
shoulders, and torso pointed away from your counterparty are all behaviors associated
with being “closed off.” This type of body language may invite others to think less of you,
or that you do not care for them. This, gentle reader, you do not want. Instead, invite
yourself to be vulnerable. Open your posture, keeping your chest up, back straightened,
and arms relaxed. Do not stiffen yourself, but merely relax upward and outward, instead
of downward and inward. You will find that maintaining a relaxed but confident posture
will encourage others to trust in you. Your vulnerability, while difficult, will be rewarded
with confidence.

Besides posture, another aspect of body language is, of course, hand gestures. There is
an endless debate over which gestures are appropriate, how often to use them, and so
on. But again, | encourage you to seek out a friend with whom to practice and receive
feedback, or to record and critique yourself. Ideally, hand gestures are not even noticed
by your audience; to that end, err on the side of using too few. Try to reserve your gestures
for when you say something important or emphatic and use gestures to drive home your
point.
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Vocal Tone and Pitch

The final topic of this chapter is one that native and foreign speakers alike have the most
trouble with. Most everyone is aware that an upward pitch inflection is used to indicate a
question. Answering a question with an upward inflection indicates that you yourself are
asking a question and are therefore unsure of your own answer. But this is only one
example of how tone and pitch affect the way our speech is interpreted.

Ah, but it is necessary for me to define terms before | go throwing them around. “Pitch”
refers to how high or low your voice is as you speak. Men generally have lower-pitched
voices than women, but you shouldn’t concern yourself with the pitch of someone else’s
voice. Rather, you should concern yourself with the pitch variations of your own voice.
How you vary the pitch of your voice gives people information about what you mean when
you speak. Those whose native language is Chinese (or a similar language) typically have
a very deep understanding of vocal pitch, as pitch inflections are built into the structure of
their language. One word that sounds exactly the same can mean something completely
different when spoken a different way. Western languages do not have this characteristic.

“Tone” is somewhat more challenging to define. Typically, “tone” refers not to what you
say, but how you say it. In that respect, pitch is an integral part of tone. However, many
other nuances of speech feed into tone. Tone is the way that someone listening to you
can determine if you are being sarcastic, matter-of-fact, or deadly serious. If | were to say
the following to you, “Your mother is old,” it makes a large difference how | say it. Certain
variations of “your mother is old” may make you laugh, while other variations may get me
punched square in the jaw.

Tone and pitch take diligent effort to perfect. In an interview setting, you want to use a
tone of voice that transmits confidence, friendliness, and enthusiasm. There is a tendency
of international students (and indeed, many native speakers) to get comfortable using
only one tone of voice, and that tone is the one they use for every situation. And to that |
say, do not get comfortable! Explore the full range of your voice. Do not be afraid or timid
but be bold and expressive.

Go Boldly into Conversation

In closing, | risk repeating myself as | ask you, gentle reader, to commit to being
uncomfortable. No one (and | do mean no one) walks into an interview without some
discomfort. But the difference between a successful communicator and an unsuccessful
one is the following. The unsuccessful communicator is subject to his or her own
discomfort. He or she allows discomfort to stifle any semblance of personality or creativity.
The successful communicator not only accepts but embraces his or her discomfort. Only
through discomfort do we grow as communicators, in character, and in so many other
ways. So, until next time, be uncomfortable.
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Preventing Backtesting Overfitting

Article by Tianshu Yuan, candidate in Master of Financial Mathematics (May 2018).
Email: tyuan3@ncsu.edu

In most trading strategies report, people deliberately or
unintentionally report in-sample performance or statistics without
out-of-sample performance. This is criticized by most people
because this problem is known as “overfitting” in statistics or
machine learning background, which means that when your
model/strategy works fit the data too well and capture most of
data’s noise instead of pattern.

In strategy building and testing, in-sample can be seen as “training phase”, out-of-sample
can be seen as “validation phase” or “testing phase”. People sometimes do “one-shot-
testing’, i.e. only testing their model on test data once, to avoid overfitting problem. In
community of statistical learning, people contribute many methods to deal with overfitting
problem. However, such methods do not work well in strategy testing because of several
reasons. First, these methods often require explicit point forecasts and confidence bands
over a defined event horizon in order to evaluate the explanatory power or quality of the
prediction. Second, even if a particular investment strategy relies on such a forecasting
equation, other components of the investment strategy may have been over fitted,
including entry thresholds, risk sizing, profit taking, stop- loss, cost of capital, and so on1.

To deal with back-testing overfitting, Dr. Bailey [X] proposed a method to analyze back-
testing procedure. In his paper, he assumed that a strategy’s return follows a normal
distribution, and researchers pick parameters that has the highest Sharpe Ratio (SR),
notice that other performance measure works under his framework as well.

By central limit theorem, the SR estimators will be normally distributed. And therefore, the
maximum of n SR estimators will follow a Gumbel distribution, which has an explicit
formula for its expectation. So, under the assumption that strategy’s return actually has
zero mean, you can find out how high in-sample SR you can get by this formula. This
formula reveals the relationship between the numbers of independent trials (back-testing),
the back-testing length (in years), and the expectation of highest in-sample SR ratio.

By looking at the formula, one can find that to prevent overfitting, it's very important to
increase the length of back-testing if one wants to increase the number of trials. Based
on the formula, Dr..Bailey proposed the minimum backtest length required to prevent
back-testing overfitting.

In conclusion, the take-away of this paper is that it's very easy to get overfitted by doing

many trials on in-sample data and increase the back-testing length when increasing the
number of trails.
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Economic Update

Article by Pengfei Xiong, candidate in Master of Financial Mathematics (May 2018).
Email: pxiong4@ncsu.edu

After President Trump followed through on the tariffs recommended by
@ his commerce department — taxing steel imports at 25% and imported
aluminum at 10% — the global stock markets took a sharp downturn on
March 15t, 2018, over fears of a trade war between China and the US.

)
'z . The Dow Jones dropped 420 points, while the NASDAQ and the S&P

500 declined 1.3% apiece.

On April 2", China struck back, imposing tariffs on US imports worth around $3 billion —
including a 15% duty on 120 American products. On April 3™, the US responded,
proposing a 25% tax on close to 1,300 Chinese goods, including the aerospace,
machinery and medical industries, worth around $50 billion.

Chinese government announced another set of retaliatory tariffs one day later, nearly
matching the proposal by the Trump administration — a 25% tariff on a variety of products
from the US worth $50 billion. Wall Street’'s concerns over a trade war did not last long,
as the Dow recovered a 510-point loss on Wednesday, April 41", and closed with a 230-
point gain.

According to estimates released on March 29t by the Bureau of Economic Analysis,
gross personal income increased by $67.3 billion (0.4%) in February. Personal
consumption expenditures (PCE) increased by $27.7 billion (0.2%) and disposable
personal income (DPI) increased by $53.9 billion (0.4%).

The US Census Bureau and the US Bureau of Economic Analysis announced the goods
and services deficit was $57.6 billion in February — $0.9 billion higher than in January.
Exports in February were $3.5 billion more than in January, which were $204.4 billion.
Meanwhile, imports were $262.0 billion, $4.4 billion more than in January.
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Technical Report

Financial Valuation Analysis on Primo Water Corporation

Research by Kenneth Kalsch, Maria Calderon, Pengfei Xiong, Ratika Kapoor & Samuel
Knox

Note: Please note that this report is an excerpt of the report presented to the CFA Equity
Research Challenge. The original report was modified for the purpose of fitting it into this
journal. Any reader who wishes to read the actual report may contact the above team
members at Financial_Mathematics@ncs.edu.

PRMW provides multi-gallon purified bottled water, self-service refill water and water
dispensers in the United States and Canada.
Our HOLD recommendation is driven by the following factors:

Transition of key executive positions

Over the past year, Primo has seen the retirement of CEO Billy D. Prim and CFO Mark
Castaneda. These individuals were pivotal to the success and marketability of PRMW'’s
water exchange and refill business. The future prosperity of the company will depend on
the strength of management by interim CEO Matt Sheehan and CFO David J. Mills.

Acquisition of glacier water

Primo acquired Glacier in January 2016 which surged their business financially. Under
this merger agreement, the company paid $200.2 million to Glacier’s equity holders. The
company believes that this acquisition helps in diversification of their retailer base and
offers shared service synergies.

Business Description

Primo Water Corporation (Nasdag: PRMW) was founded in 2004 and is headquartered
in Winston-Salem, North Carolina. Together with its subsidiaries, it is a single-source
provider of multi-gallon purified bottled water, self-service refill water and water
dispensers through major retailers in United States and Canada. The company follows
the “razor-razorblade” business strategy - the sale of their water dispensers creates a
recurring demand for their purified bottled water or self-service filtered drinking water. In
December 2016, the company acquired “Glacier Water Services, Inc” - considered a
leading provider of high-quality drinking water through self-service machines located in
super markets and other retail locations. Primo’s products are offered at over 46,000 retail
locations combined in United States and Canada including retail giants such as Lowe’s
Home Improvement, Walmart, and The Home Depot among others.

PRMW operates under two reporting segments: Water and Dispensers[l]. Their “razor-
razorblade” business model aims at selling an initial product which further leads to a user
base who frequently purchase complementary consumable products. Once their bottled
water is consumed using a water dispenser, either the empty bottles are exchanged for
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the purchase of a new bottle at recycling stations (commonly referred to “Exchange”) or
they are refilled at a self-service filtered drinking water location (commonly referred to
“Refill”).

Company Strategies

Brand activation

Primo’s marketing efforts focus primarily on developing and maintaining a brand identity
synonymous with an environmentally friendly, economical, convenient and healthy
solution for purified water consumption. Their marketing efforts include the following
initiatives: (i) prominent display of various brand logos and designs on water bottles, sales
and recycling displays and water dispensers; (ii) recycling center displays and
prominence “billboards” and; (iii) social and digital activation [ll].

Increase household penetration of dispensers

The company places great emphasis on continuing to develop and sell innovative water
dispensers at attractive retail prices. As of December 2016, PRMW offered water
dispensers at approximately 7,500 locations in US and Canada including major retailers
like The Home Depot, Lowe’s Home Improvement and Sam’s Club [l].

Increase same store sales

As of December 2016, PRMW offered water products at approximately 46,000 retail
locations including over 20,000 obtained from the acquisition of Glacier. The company
believes there is minimal overlap where Exchange and Refill are offered and there is
virtually no overlap between Primo and Glacier locations, thereby diversifying their retailer
base. The company plans to increase retail store locations (including new locations with
their existing retail customers) within their primary retail categories of home centers,
convenience stores, hardware stores and membership warehouses [l].

Corporate Governance & Management

The growth and success that PRMW has experienced can heavily be attributed to its
executive leadership. Before founding Primo in 2004, Billy D. Prim founded the Blue
Rhino Corporation in March 1994, a propane cylinder exchange service using the “razor-
razorblade” business strategy. As executive chairman, Mr. Prim’s experience and insight
have been invaluable. Primo’s president and CEO, Matt Sheehan, has a great amount of
experience in exchange businesses. Before joining Primo, Mr. Sheehan held positions in
the Sales and Business division at Redbox, a popular movie and video game exchange
service. Redbox machines are located at many of the same locations that PRMW offers
its services. In January 2018, David J. Mills replaced Mark Castaneda as the Chief
Operating Officer of PRMW. Mills has previously served as the President of Finance and
Treasurer at Primo [XV].
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Industry Overview and Competitive Positioning

The soft-drink beverage industry consists of non-alcoholic liquid refreshment beverages
such as bottled-water, carbonated soft drinks, energy-drinks, fruit beverages, coffee and
tea [IV]. The industry’s market size was approximately $967.3 billion in 2016 and is
expected to grow at 5.8% CAGR to $1.6 trillion by the year 2025 [VII]. This market is
driven by consumer preferences, changing lifestyle, demand through growing population
and increase in high disposable income [VI].

Increased awareness towards a healthy lifestyle is acting as a biggest driver for this
industry. The industry has experienced a change in orientation from carbonated soft
drinks to low-calorie beverages. However, stringent government regulations for labeling,
listing the ingredients etc. in developed countries are expected to restrain market growth.

7.2%

8.7%

10.8%
67.3%
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Fig. Volume Share of Consumption by Water Segment

Trends

Increased consciousness towards health & wellness

There has been an increasing trend towards living a healthier lifestyle. Research has
proved that obesity is linked to higher consumption of carbonated drinks. This has led to
the development of calorie-free or low-calorie drinks such as bottled water and fruit
beverages.

Shift from municipal tap water

Recent incidents such as the Flint, Ml lead contamination crisis have impacted consumer
confidence in the quality of municipal drinking water and led to an increase in the
purchase of bottled water.

Growing level of environmental awareness

There has been an increase in the sale of products with a lower environmental impact as
a result of a shift in consumer behavior favoring environmental sustainability. Most single
serve polyethylene terephthalate (“PET”) water bottles are produced using fossil fuel and
contribute to landfill waste. According to the report by The Association of Plastic
Recyclers, the total plastic bottle recycling collection rate was only 29.7%, a decrease of
1.4% compared to 2015 [1] .
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Drivers

Increased consumption of water

According to a report by market research and consulting firm, Beverage Marketing Corp.,
bottled water surpassed carbonated soft drinks to be the largest beverage category by
volume. This new data confirms a decade long shift in consumption habits from soda to
water driven by health concerns [V].

Sustainability

Primo’s water segment promotes the reuse of existing bottles, recycling of water bottles
when their life cycle is complete, and reduction of landfill waste and fossil fuel usage
compared to alternative methods of bottled water consumption [ll].

Competitive Positioning

Corporate giants

As a smaller company in a soft drink beverage industry filled with leading companies in
consumer products, PRMW has minimal market positioning. Some of its closest
competitors, including The Coca-Cola Company, Dr. Pepper Snapple Group, Nestlé, and
PepsiCo, have larger funds to invest, a diverse set of products in which they can mitigate
risk, and significant brand recognition. Revenue of the above listed competitors were at
least 45 times higher than Primo’s revenue in the past fiscal year [VIII]. This gives said
companies, flexibility for future investment prospects and acquisition in the ever-growing
water industry which PRMW may not be able to materialize.

Product distribution

Primo has a large network of department stores, hardware stores and gas stations in the
U.S. and Canada. Their distributors are well known conglomerates such as Walmart,
Lowes, and Kroger which provide a convenient method of refill and exchange. With the
acquisition of Glacier, this network is arguably the most dominant within North America
for water service goods. Nestlé, PRMW'’s largest competitor for 3 and 5-gallon water
bottle exchange business, operates only in select regions in the United States.
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Fig. 3-Year Average Revenue (Billion US$)
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Three lines of products

PRMW has three lines of products: Refill, Exchange, and Dispensers, each product
encountering varying levels of competition. Primo’s refill business experiences
competition from companies such as Vekyen, Watermill Express, and U-Fill Water.

We believe that the company’s third line of business - dispensers, faces the highest level
of competition. The dispenser industry is filled with long-standing companies such as
Culligan, Elkay, Whirlpool, and Igloo. The business strategy of PRMW has depended
heavily on the “razor-razorblade” system. For Primo to receive the high margins from this
line of business, they must differentiate the dispenser business from possible competitors
in order to increase sales.

Economic moat

Generally, Primo has no comparative advantage which creates a barrier for competitors
coming into the water distribution and exchange market. Any company could underscore
PRMW'’s profits by creating business relationships with national department stores which
do not currently have reverse osmosis filtration systems installed. However, Primo has
sustained healthy relationships with such companies as Walmart, Sam’s Club, and Circle
K which work at a national level.

Investment Summary

We issue a HOLD recommendation on PRMW with a target price of $16.71 per share,
representing an increase of 32.62% from the closing price of $12.60 per share as of
January 10" 2018. Our target price is based on an average of DFCF and EV/EBITDA
multiple. Even with a target price greater than its current price, we recommend a HOLD.
This conclusion is based on our sensitivity analysis of our target price with respect to
revenue as well as our qualitative analysis of the company’s management and operations.
The qualitative analysis is based on the following drivers:

Key potential drivers

High level of indebtedness

In 2016 Primo entered into a credit agreement with Goldman Sachs of $186 million for
the purpose of acquiring Glacier. Based on the financial obligations schedule, we think
that the company might struggle to make the required cash flows. This indebtedness adds
a liquidity constraint on their ability to expand their operations and implement additional
growth strategies

Change in corporate management

The retirement of the CFO Mark Castaneda brings up concerns regarding the
management that could affect PRMW negatively. There is uncertainty about David J.
Mills, and whether he will perform as well as Castaneda. In addition, with the acquisition
of Glacier we are unsure if there will be impactful further changes in corporate governance
and management.

25



Quant Quarterly — Volume 1, Issue 01

Lack of brand recognition

PRMW is not as widely known as some of its’ peers. They require a stronger marketing
presence in order to grow awareness of their products. Even targeting a niche market,
the company has the second lowest market capitalization among its peers.

Valuation
From our valuation methodology the target price for PRMW is $16.71 resulting from a
combination of relative and intrinsic valuation.

Intrinsic valuation/DFCF

Primo’s main revenue comprise of the water and dispenser business segments and
require equal consideration. We valued each of them based on both historical
performance and future operational planning. The financial modelling exercise was based
on publicly available information and Primo’s press release and conference call.
Furthermore, the DFCF model was implemented to get Primo’s enterprise value.

Segmented revenues

For the DFCF implementation, we performed a segmented revenue forecast. It is
important to notice that PRMW made an agreement with DS Service of America from
2016 until 2025 - it is assumed that they will continue generating revenue on this stable
relationship. The company got a coherent increase in their dispenser units, as well as in
water. The growth rate of dispenser units was approximately 15%. We assumed that they
will maintain this growth level in the future. As for their water revenue growth, they
benefited from the acquisition of Glacier in 2017.

400,000
350,000

300,000 I I I
250,000 l l

200,000
150,000

100,000
]

50,000

0
2013A 2014A 2015A 2016A 2017E 2018P 2019P 2020P 2021P

Water B  Dispensers
Fig. Segmented Sales
Sensitivity analysis
We conducted a sensitivity analysis on the target price with respect to the growth in water
revenue, to understand how the price changed with respect to the sales. In the analysis,
our water revenue growth rate varied from 4% to 9%, which resulted in total revenue
growth rate changing from 5.6% to 9.9%.
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Revenue Growth .
Net Water
56%  4.0% -5.17 (155,138)
6.6% 50% -0.04 (1,269)
7.4% 6.0% 5.19 155,658
8.2% 7.0% 10.52 315,688
8.6%  7.39% 12.63 378,950
9.1% 8.0% 15.96 478,866
9.9% 9.0% 21.50 645,236

Fig. Price Sensitivity

EV

As we can see in the figure above, the share price is quite sensitive corresponding to the
revenue change. With a 5% change in revenues, we obtained approximately a $27
change in price. According to this analysis, if the growth rate is under 7.4%, Primo will
suffer from lack of cash flows to pay their debt obligation; resulting in a negative enterprise
value, as well as share price. If they want to keep the share price the same as today,
Primo should keep their revenue growth rate at 8.55%. Furthermore, our target price is
more sensitive on cost of equity than cost of debt; cost of equity at level of 12.6% wiill
result in a target share price of $12.63.

Weighted average cost of capital (WACC)

To get a fair value of PRMW, WACC was calculated based on the Capital Asset Pricing
Model (CAPM) to reflect the required return of company’s capital. We used the yield of
the US Treasury bond (10-year) as our risk-free rate. Due to the new tax act, the tax rate
is 21%. Since Primo is a relatively new corporation, it is hard to get a consistent beta.
Therefore, we analyzed its peer companies’ beta and used their median as a levered
beta. Furthermore, the 5 years S&P 500 index average return (10.99%) was considered
as the market’s return. The cost of debt is adjusted with Aswath Damodaran’s [lll]
estimation cost of debt for the whole industry.

CAPM and WACC for PRMW

Risk-free Rate 2.4%
Market Return 11.0%
Market Risk Premium 8.6%
Beta 0.64

Cost of Equity 7.9%

Fig. Key Modelling factors
Terminal value

Assuming Primo’s business will be a perpetuity and it will be a mature company, we used
a terminal growth rate model for estimating the company’s terminal value.
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Relative Valuation

Soft drink beverage industry can be considered as mature in the US market. We selected
peer companies and used the EV/EBITDA multiple to perform relative valuation. A
number of reasons supported our choice of using EV/EBITDA as a multiple. First, it is not
influenced by the structure of the company and therefore the industry EV/EBITDA can be
applied to PRMW. Second, the most common multiple Price-to-Earnings (P/E) ratio could
not be used since the company’s high debt level and high level of expenses in recent
years resulted in a negative net income.

As can be seen from the peer evaluation figure, soft drink beverage industry has a wide
range of P/E ratios. The estimated P/E for Primo highly deviates from the industry median.
However, the impact on EV/EBITDA is relatively small.

We achieved a target price of $17.45 from the relative valuation exercise. Our final target
price is $16.71, considering both relative and intrinsic valuations.

Matric PRMW Low  Range  High NN Metric

ESTPIE 6497 191 w5372 EV/EBITDA

EV/EBDITA 1183 887 —e—— 2624 Average 16.19

Median 13.81

Sales Growth (%) 1228 -557 —s——  36.93 Current Share Price $12.60

EBDITA Margin (%) 11.17 5.6 ——— 40.13 Implied Share Price $16.30

ROIC (%) 037 037 e——— 4878 Upshift 29%

o PRMW + Median Target Share Price $17.45
Fig. Peer Evaluation Fig. Price with relative valuation

Financial Analysis

Revenue growth

PRMW has registered high revenue growth rates in the previous years, with an
outstanding rate of growth in 2017. As this growth rate was associated with the acquisition
of Glacier, expecting a high growth rate for 2018 might be unrealistic. It is important to
notice that the acquisition resulted in a structural change for the sales of the company
which affected all financial figures. From the segmented sales, we know that Primo has
been producing more accessible dispensers through the years that resulted in a rise of
the units sold. Additionally, the company has registered a stable growth in the gross profit

margin. We expect this tendency to continue in the near future.
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Cash flow

A positive tendency in the net cash provided by operating activities was registered in
previous years. PRMW has a moderate rate of investment, funds allocated mainly into
property and equipment (P&E) and bottles. The acquisition was financed by entering into
a credit agreement with Goldman Sachs maturing in 5 years. Furthermore, Primo is a
highly indebted corporation, with liquidity in the future as a main concern. The quick ratio
dropped after the acquisition, resulting in higher pressure from selling current inventory
to fulfill obligations. In the figure related to Sales, Profit and EBITDA, we see a fluctuating
margin of EBITDA over previous years. We expect the margin to increase driven by the
strong revenues. Our projections indicate that Primo will be collecting cash, resulting in a
reduction in 2021 when they will face the final payment to the credit facility.

External & Internal Factors

PRMW'’s historical financial figures have not been affected by inflation and changes in
prices. Nevertheless, the quarterly-granular figures suffer from seasonal fluctuations. A
positive tendency of reducing the margin of sales for both selling, general and
administrative expenses (SG&A) and accounts payable have been registered. On the
other hand, the margin of accounts payable to cost of goods sold has remained stable.
Regarding cash cycles, it is important to notice that Primo has increased the cycle for
accounts receivable from approximately 30 to 37 days. The company cannot increase
this cycle again. However, it might be in the position of reducing it back to 30 days in the
future. Adjusted EBITDA has been used previously by Primo as a KPI for the
management of the corporation. We can notice in the table below that the growth has
been fluctuating. We expect PRMW to increase its Return on Equity and Assets, (ROE
and ROA respectively), given the fact that they have to face strong financial obligations.
Regarding the ROE and ROA history, it is important to keep into consideration that Primo
is a relatively new corporation - they have been investing, trying to expand their
operations.

Investment Risks

Operational risks

Small number of large retailers

Although Primo has good working relationships with large retailers, the proportion of
revenue gained is highly imbalanced. 74% of PRMW’s net sales come from its three
largest retail customers [l].

Limited liquidity for further household penetration

One of the company’s largest key drivers is to penetrate a larger percentage of
households with its line of dispensers. In doing so, Primo hopes to produce a loyal
customer base in their refill and exchange businesses. This may be hindered by the
suffering liquidity due to its debt obligation.

Non-renewal of contract with ds services possible

DS Services of America, Inc. is Primo’s primary bottler and distributor of 3/5-gallon
bottles. This is a strategic alliance which is not guaranteed to be extended after 2025.
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Customer’s inclination to accept primo’s “razor-razorblade” model.

PRMW vehemently stands with its “razor-razorblade” strategy. Although a customer who
purchases a dispenser will be more inclined to exchange or refill 3/5-gallon bottles at local
retailers, this does not guarantee customer loyalty.

Financial Risks

Piling debt could have drastic consequences

If PRMW is unable to maintain sufficient cash flows to satisfy their debt, the company
could have solvency issues.

Primo’s inability to finance through equity could have adverse effects
Current debt to equity (D/E) ratio for Primo is 4.74 which is significantly higher than before
the acquisition of Glacier.

Acquired assets from acquisition may differ from results

The acquisition of Glacier has increased the size of the company significantly. However,
Primo’s future growth is still uncertain. Forecasts made in anticipation of this acquisition
may differ materially from actual financial position in the future.
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