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Summary
This investment thesis is an analysis of Advanced Metallurgical Group, a global critical materials
company. Our analysis examines the economic trends and factors that affect AMG, and how
they adjust to these changes. This analysis is then combined with the Hanke-Guttridge
Discounted Cash Flow (HG-DCF) model in order to calculate the estimated share price. A Monte
Carlo simulation is presented to show a distribution of possible free cash flows. In addition to
this, we also analyze the proxy statements, and management compensation of AMG to verify
that management is aligned with the shareholders. This investment thesis will provide the
necessary financial information, along with background information to make an investment
decision.
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Rating: Buy – Average Free Cash Flow per Share: $14.37
Date
5/09/2016
Current Price
9.74 Euros
Shares Outstanding
28.252M
Market Cap
260.7M
Dividend Yield
1.19%
Beta
N/A
52-Week range
6.08-9.68
P/E (ttm)
25.61
P/E (2016)
17.21*
P/E (2017)
10.19*
P/E (2018)
8.75*
EPS (ttm)
0.41
EPS (F)
0.40
*Based on consensus estimates as of the time of this writing (Source: Bloomberg Terminal)
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Executive Summary:
Advanced Metallurgical Group (EuroNext: AMG) is a global critical materials company. They
produce highly engineered specialty metals and mineral products and provide related vacuum
furnace systems and services. Using the Hanke-Guttridge Discounted Cash Flow Model (HGDCF) we have determined that the estimated free cash flow per share to be approximately
$14.37, which is a 29.34% gain over the current stock price of $11.11 (9.74 euros). This is a 27%
gain over the 52 week high of 9.93 euros ($11.32). This estimate is based on a conservative
revenue loss of initially 7.75%, progressing to a no-growth company by 2022, the Capital
Expenditure rising from 0.8% to the depreciation and amortization by 2023, and no change in
working capital by 2018. This conservative estimate is based on the fact that metal prices may
increase moderately, but without assuming a massive price rebound. Also, taking into
consideration AMG’s management compensation plan that is well aligned with the
shareholders, we rate AMG as a buy.

Catalysts and Risks:










1

Metal Price Volatility Risk – Risk arises from price changes between purchase, process,
and sale of the metals. The price declines in 2015 were led by Ferrovanadium,
Molybdenum and Nickel which fell 53%, 43% and 42% respectively (Figure 1).1
Mining Risk – Risks that are inherent to the mining industry including safety, regulatory,
geopolitical, environmental, operational and economic. Operational mining risks are
related to extracting the material and range from weather conditions to the
performance of key machinery.
Supply Risk – The Critical Materials segment relies on the supply of metals and metalcontaining raw materials. There is a limited amount of suppliers of these critical
materials.
Currency Risk – AMG’s global presence allows foreign exchange risk to arise. Besides its
functional currency (the U.S. dollar), AMG’s primary areas of exposure are the euro,
Brazilian real, and British pound.
Increased competition in the space from other mining companies.

See the supplementary material for a full overview of metals.
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Figure 1 – Price declines of metals in 2015 versus 2014. Source: AMG 2015 Annual Report.

AMG Company Overview:
AMG is split into 2 different sectors: critical metals and engineering. AMG Critical Metals is a
world leading producer in specialty metals, alloys, and high performance materials, including
aluminum master alloys and powders, titanium alloys and coatings, chromium metal,
ferrovanadium, antimony, tantalum, niobium, silicon metal and natural graphite. On the other
hand, AMG Engineering designs, engineers, and produces advanced vacuum furnace systems
and operates vacuum heat treatment facilities primarily for the transportation and energy
(including solar and nuclear) industries. These furnace systems include vacuum remelting, solar
silicon melting and crystallization, vacuum induction melting, vacuum heat treatment and high
pressure gas quenching, turbine blade coating, and sintering.
AMG was incorporated in November 2006 in the Netherlands, and is organized into two
divisions: AMG Critical Materials and AMG Engineering. AMG Critical Materials originated from
Graphit Kropfmul in 1870 in order to mine graphite in Germany. They then acquired RW
Silicium in Germany. AMG then acquired 60% of this combined company in 2008 and finished
the full takeover in 2012. Additionally, in the late 1970s, Metallurgy expanded to Brazil by
acquiring Companhia Industrial Fluminense. The AMG Engineering side began with its
predecessor ALD Vacuum Technologies GmBH in Germany in the mid-1800s.

Historical Performance:
AMG’ stock price took a hit in 2011, going from nearly 17 euros to under 6 euros in 2012 (when
the full austerity measures were put into place). This decrease was a result of falling metal
prices from 2011 to present as shown below in Figure 2.
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Figure 2 – Global price of aluminum versus time for the past 5 years.
Source: International Monetary Fund.

Starting in 2011, AMG began austerity measures in an effort to reduce long term debt and
increase free cash flows (Figure 3). This was done because executives estimated that the
predicted Chinese growth rates were overstated, and that the commodities market would take
a negative hit over the next couple of years. The reduction of net debt is shown in the figure
below, along with the resulting free cash flows. The austerity measures were a success- the free
cash flows hit new highs and the stock price outperformed other key indices.
A

B

C

Figure 3 – Shown is AMG’s net debt (A), free cash flow (B), and Share price versus key indices (C) over
the last few years. Source: AMG 2015 Annual Report Page 6-7
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Taking a look at the long-term asset turns and useful life2, we can see that the efficiency of
AMG fell dramatically after 2009, and continued to fall as a result of economic headwinds,
including slower emerging market growth and collapsing metal prices. Both of these have
begun an upward trend, back to a higher level of efficiency.
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Figure 4 –Shown is AMG’s historical (left) and forecasted (right) operational efficiency as measured by
long-term asset turns (LAT) and useful life (UL). Source: AMG 2015 Annual Report.

AMG Business Segments:
AMG is divided into 4 distinct end-markets: Transportation, Specialty Metals & Chemicals,
Energy, and Infrastructure (Figure 5). Transportation is based on the demand of critical
materials in the transportation industry. Highly engineered metallurgical solutions increase
operating efficiency, lower aircraft weight and improve economics. AMG’s gamma titanium
aluminide is most useful as it is a light-weight aerospace alloy which gives aircrafts capabilities
to operate at higher temperatures with less carbon emissions and reduced fuel consumption.
Specialty metals and chemicals create products which improve living standards. These
metallurgical solutions include tantalum, which is used as capacitors in electronics, and
vanadium-based chemicals which improve the insulation and infrared absorbent properties of
glass and chemical compounds. Energy is based on the increasing use of energy and
improvements in efficiency. Metals such as silicon are used in the production of polysilicon by
the solar energy industry. Infrastructure is related to global GDP growth and reducing carbon

2

Long-term asset turns is equal to net revenue divided long-term assets. Useful life is the long-term assets divided
by the depreciation and amortization (D&A).
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emissions. Critical materials such as ferrovanadium are used for high-strength steels, and
graphite is used in the insulation of homes and buildings.

Figure 5 – Revenue by end-market for AMG. Source: AMG 2015 Annual Report.

The transportation market accounted for a large portion of AMG’s net revenue, followed by
specialty metals, infrastructure, and then energy.
Additionally, each AMG facility is also broken up into site names in order to evaluate individual
performance:

Figure 6 – AMG facilities that are used to measure performance.
Source: AMG 2015 Annual Report Page 41
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Acquisitions and Disposals:
AMG sold its interest in AMG Graphit Kropfmuhl GmBH during the year ended December 31,
2015. The agreement was equal to 40% equity interest by way of a capital increase in
combination with a 10.33% equity interest in Bogala Graphtie Lanka for a combined cash award
of ~$38 million. Also in 2015, AMG disposed of Suda Maden (its mining assets in Turkey) for a
loss of $2.60 million and sold its 100% ownership in MG Trade Services in New Delhi with a loss
of $1.03 million. During 2014, AMG sold its 25% ownership in Bostlan S.A. for $740,000. AMG
also sold its 51% equity interest in Benda-lutz-Alpoco for $580,000. Also in 2014, they sold its
45% ownership in Nanjing Yunhai KB Alloys for $650,000. As for acquisitions, the company
acquired 1.007 million additional shares of Thermique Industrue Vide in 2013, increasing their
ownership from 56.8% to 100%. They also received an additional 30% ownership in Dynatech in
2010.

AMG Model:
The Hanke-Guttridge Discounted Cash Flow (HGDCF) for AMG is based on primary data from
SEC filings. Using this financial data, we determine 5-year averages for AMG’s business
performances and make assumptions based on this. Performance metrics include revenue
growth, cost structures (including cost of goods sold, selling general and administrative [SG&A],
restructuring expense, environmental expense, and other income), operating margins, finance
costs, tax provisions, change in working capital, capital expenditure and depreciation &
amortization (D&A).

Income Statement and Balance Sheet:
Looking over the balance sheet, it is clear that AMG has decreased their books for the last 5
years. Their total assets have fallen from $901 million to $736 million, their non-current assets
have decreased from $405 million in 2012 to $315 million in 2015, and their non-current
liabilities have decreased from $482 million in 2012 to $320 million in 2015. Looking deeper
into their balance sheet, AMG has dramatically reduced their debt levels and obligations to
creditors. This debt reduction initiative began in 2011, when they concluded that there were
warning signs in the global economy. The net debt at the time was close to $220 million3 when
they decided to begin putting austerity measures in place. This debt reduced to $112 million in
2015.
During the austerity period, capital expenditures reduced (along with working capital and debt)
to generate free cash flow to pay off debt. Also, in the income statement, it is clear that
revenue has consistently decreased from $1.35 billion in 2011 to $977 million in 2015. This
revenue decrease is off-set by significantly decreasing SG&A levels from $171 million to $122
3

AMG 2015 Annual report page 6
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million in the same period. The operating expenses have also reduced dramatic fashion from
their 2013 values (from 204 million to 124 million). This reduction was followed with fairly
constant operating margins, which demonstrates company stability and management quality
during a difficult transition period.

Value Driver Assumptions:
The most noticeable line items are the revenue growth, negative change in working capital, and
the extremely low capital expenditures (CAPEX) compared to D&A. Revenue growth has been
negative for the last four years, averaging a 7.75% decrease a year. Capital expenditure has
decreased significantly since 2012 (from 5.85% to 0.66%), averaging 1.62% in the last 4 years,
while D&A has averaged around 2.73% the last 5 years (which justifies the revenue decrease).
Change in working capital has also been exceptionally negative peaking at -44.89% in 2014 and
averaging -31.33% over the last 4 years. We believe this reflects the austerity measures put
into place and it should come as no surprise that these values decreased.
With these values in hand, we forecast that CAPEX will slowly increase to the average D&A of
2.73% (in order to sustain the company’s revenue and assets), and change in working capital
will equilibrate or flatten out after a couple years (as shown in the DCF tab of the accompanying
spreadsheet). As metal prices start to rise, and as the CAPEX is increased, AMG will be able to
sustain a stable 0% revenue growth. It should be noted that this is a very harsh scenario,
assuming very little rebound in metal prices.
To consider how the company would have performed without austerity, we performed a
parallel analysis where we assumed a net finance cost of 1.86% of revenue (as this was the
average of 2011 and 2012 before the austerity to reflect increased debt load). I also assumed
working capital to be zero, and assumed CAPEX to be 5.85% of revenue (which is the capital
expenditures value in 2012 before the reduction). This analysis will allow us to ascertain how
the company may have performed without the presence of the austerity measures.

Monte Carlo Scenarios:
In doing the Monte Carlo simulations, we chose different scenarios in order to evaluate the
estimated share price. These different scenarios were an attempt to show how the company is
valued, as well as how it would be valued without the austerity measures put in place in 2013
(originally beginning in 2011 with debt reduction). The estimated mean value of AMG (with the
austerity measures taken into account) is $14.33, which is a 33.6% gain over the current share
price (as of April 19th; Figure 7 below). We would like reiterate that these simulation results are
reflecting a scenario where metal prices are depressed and AMG’s top-line is completely flat.
Even with these harsh assumptions, AMG has demonstrated a resilient free cash flow level that
is most likely the result of the austerity measures.
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Figure 7 – Results of the Monte Carlo simulation on AMG. In the left half is the binned probability
distribution (pink values are below the current price, and blue are above). In the right half are the
descriptive statistics of the simulation including the percentiles on the bottom.

To directly compare results, we repeated the analysis without austerity measures which led to
an estimated mean share price is $-0.98 (109.13% loss over the share price). This analysis
suggests that without the austerity measures, and changes that were put into place, the
company’s free cash flows would have been unsustainable.

Figure 8 – Results of the Monte Carlo simulation on AMG without Austerity measures. The figure key
and description is identical to figure 7.
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Competition:
It is worth noting that AMG has competition from any other mining or chemicals companies
(specifically in the Materials sector, chemicals industry, and specialty chemicals sub-industry).
Examples of these include Dow Chemicals, DuPont, Covestro AG (coatings, adhesives,
polyurethanes as thermal insulation), Koninklijke DSM (engineering plastics and coatings) and
Nitto Denko Corp (tapes, vynels, insulation, other chemicals/materials). These are worth
mentioning because they may increase competitive pressures and thus pricing power and this
will decrease margins in the future.

Management Compensation:
Management is paid in 3 main categories: base salary, annual bonus, and option compensation.
The base salary of the management board members were determined by the Supervisory
Board. This number has a large range for different members, for example Amy Ard earns
$500,000 base, Eric Jackson earns $611,000 base, and Dr. Heinz Schimmelbusch earns 1.028
million base a year.
The short term incentive plan provides the annual bonus for board members. The annual cash
bonus depends on 3 factors: Return on Capital Employed (ROCE), Operating Cash Flow and
Individual performance. These are proportioned at 40%, 40% and 20% respectively. The target
short term incentive and actual payout (based as a % of base salary) differed with different
members. Dr. Heinz Schimmelbusch was payed 110%, Eric Jackson was paid 84%, and Amy Ard
earned 77% of her base salary. The company’s ROCE was below the annual target, while the
operating cash flow was significantly above the target set. ROCE is the company’s earnings
before interest and taxes (EBIT) divided by capital employed. Capital employed is fixed assets
plus working capital required. We believe these financial metrics help incentivize management
to be shareholder friendly.
The peer group used for benchmarking is shown below in Figure 9:
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-----------Figure 9 – Peer groups used for benchmarking for AMG. Source: AMG Annual Report 2015 Page 35

The long term incentives were given to Management Board members as the AMG Option Plan
(which was introduced in 2007). The option table in Figure 10 summarizes these values.
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Figure 10 – Table detailing AMG’s option plan for specific executives.
Source: AMG Annual Report 2015 Page 36

The Board Members were also awarded Performance Share Units (PSUs). The present value of
the PSUs is calculated as 100% of the fair market value at the grant date. They have a 3-year
vesting period, are subject to a minimum average ROCE over the performance period (as
chosen by the supervisory board), and are subject to the relative Shareholder Return (TSR)
14
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compared to the Bloomberg World Metal Fabricate/ Hardware Index. In 2014 (2011’s PSU
payouts), the PSUs were not paid out because the relative TSR did not meet requirements so
the multiplier was 0. The current PSUs issued in 2015 were as follows: Dr. Heinz Schimmelbusch
received E1,360, Eric Jackson received E400, and Amy Ard received E360.
The summary of all compensation is shown in the table below.

Source: AMG Annual Report 2015 Page 34
The renumeration of the supervisory board in 2014 is shown below. The members of the
Supervisory Board receive remuneration in the form of cash and shares.

Source: AMG Annual Report 2015 Page 31
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Multiples:
It behooves us to consider what the current multiple of AMG is when proposing an investment
thesis. The reason for this exercise is that most other equity analysts incorporate some form of
this analysis. The trailing 12-month price to earnings (P/E) ratio is 25.61 and the forward 12
month P/E ratio is 17.21. The earnings per share (EPS) is $0.41 therefore the estimated share
price based on the P/E *EPS method is $10.50 comporting with our suggestion that AMG is
undervalued on a fundamental and relative basis.

Insider Trading:
The percentage of shares held has steadily increased by insiders, thus mitigating concerns that
management is selling off shares. We actually view this increased ownership as a positive sign
for potential investors suggesting that management believes in the company they work for.

Figure 11 – Insider trading activity for AMG. Source: Bloomberg Terminal (function <GPTR>)
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Conclusion:
Using the HGDCF, and a Monte-Carlo simulation, I have concluded that the current stock price
of AMG is undervalued based on the estimated free cash flows. This is based on a very
conservative no-growth stable company, where the capex is equal to the D&A. Not only does
the estimated share price project an increase in stock price, but management compensation is
also well-aligned with the shareholders, and metal prices are expected to increase in the future.
According to the Monte-Carlo analysis, I estimate the share price to be $14.37. With commodity
prices being at a trough, and AMG creating free cash flows through these tough times, I believe
now is a great time to buy AMG.
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Supplements:
Metal Supplement:
Ferro-vanadium: This metal is an alloy that is created by combining vanadium and iron. FerroVanadium is used as a universal hardener, anti-corrosive and a strengthener for high-strength
and low-alloy steel.
Molybdenum: This metal is mostly obtained from molybenite, wulfenite, and powerllite, which
are often mined in conjunction with tin and tungsten. Because of molybdenum’s high melting
point, it is often used to make electrodes of electrically heated glass furnaces. It is also
commonly used in making missiles and aircrafts, along with a use in the nuclear power industry.
Antimony: The main use of antimony is as a hardener for batteries, along with some application
for solders and as a flame-retardant. Antimony is often alloyed with lead to increase the
durability, and is finding new uses in semiconductor devices.
Niobium: This metal is used mainly as an alloying agent, but also has application in the
superconductivity field. When niobium and titanium are mixed into an alloy, superconductive
wire is created.
Tantalum: This metal is used to make a lot of components for chemical plants, nuclear plants,
airplanes and missiles. Tantalum is a strong metal, and is often alloyed with steel to increase its
steel and melting temperature.
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Supplementary Figure 1 – Share performance history over the past year. Source: Bloomberg Terminal
(function <GP>)
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Supplementary Figure 2 – AMG’s stock performance versus the AEX index over the past year.
Source: Bloomberg Terminal
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Supplementary Figure 3 – Analyst recommendations for AMG. Source: Bloomberg Terminal (function
<ANR>)
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The figures below show where each type of metal or alloy is produced.

Source: AMG 2015 Annual Report
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