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INVESTING IN A NEW ASSET CLASS-RARE EARTHS 

We believe that investing in rare earths metals will lead to the next Industrial revolution. In this 
white paper, we will demonstrate that a diversified rare earths resource portfolio will enhance 
strategic asset allocation and assist investors build portfolios with higher risk-adjusted returns. We 
will provide a few different lenses through which you will gain a deeper understanding of  the role 
that these strategic assets may play in building more efficient portfolios. This asset class should be 
considered a component of  the optimal beta portfolio alongside traditional assets such as equities, 
bonds and real estate. Our analyses is intended to paint a picture of  a unique framework for as-
sessing that drive investability of  a new asset class. 

New asset classes are rare and very powerful because they offer a unique return stream that can 
provide a diversification benefit. According to Modern Portfolio Theory by estimating the future 
returns, volatilities, and correlations of  various assets, and pairing different combinations of  each, 
an efficient frontier of  portfolio of  portfolios can be constructed, in which the level of  return is 
optimized per unit of  risk. Estimating parameters for assets over short periods of  time, in the 
long-run, risk, return, and correlation values can be estimated more reliably, making this invest-
ment framework valuable for high-net worth and institutional investors who need strategic asset 
allocation. 

The optimal return/risk ration for a portfolio can be found on the efficient frontier. A precious 
metals and rare earths represent a new investment opportunity that is uncorrelated to other asset 
classes.  By viewing strategic metals as a new asset class, we are taking well-well-established port-
folio management principles and applying them to a new class of  assets. We will provide evidence 
of  how diversification can be extended to strategic metals and why we believe that they are a 
valuable tool to investors to build sustainable portfolios with higher risk-adjusted returns. 

RARE EARTHS AS A NEW ASSET CLASS 

Rare earths are at the intersection of  the most significant trends reshaping the American econo-
my. Rare earths are a distinct asset class to be considered distinct. The distinct criteria are: 

➢ Low correlation with established asset classes, such as broad market equities and fixed-in-
come bonds. 



➢ Statistically significant positive alpha with respect to generally accepted factor models. 

➢ Inability to be replicated by a long-only portfolio holding established asset classes. 

➢ Improved mean-variance frontier when added to a portfolio holding established asset 
classes. 

  

Power of  Diversification 

We have designed a unique investment opportunity where we will be reinforcing the power of  
uncorrelated assets and creating a foundational elements of  portfolio construction. 

Calculating Portfolio Risk 

Calculating the risk of  a portfolio with the following formula: 

 
We can utilize this formula to gain a deeper understanding of  the profound impact that uncorre-
lated assets can have on a sample portfolio by holding all other factors constant (e.g. Volatility, 
portfolio weight, expected return). If  we conduct sensitivity analysis to assess how assets with dif-
ferent correlation coefficients affecting portfolio risk.  

Modern Portfolio Theory (MPT) uses covariance as an important element in the construc-
tion of  portfolios. MPT attempts to determine an efficient frontier for a mix of  assets in a portfo-
lio. The efficient frontier calculates the maximum return for a portfolio versus the amount of  risk 
for the combination of  the underlying assets. The goal is to create a group of  assets with an over-
all standard deviation that is less than that of  the individual securities. The graph of  the efficient 
frontier is curved, demonstrating how higher-volatility assets may be mixed with lower-volatility 
assets to maximize return but reduce the impact of  large price fluctuations. By diversifying the 
assets in a portfolio, investors can reduce risk while obtaining returns on their investments. Asset 
correlation is a measure of how investments move in relation to one another and when. When 



assets move in the same direction at the same time, they are highly correlated. When one asset 
tends to move up when the another goes down, the two assets are negatively correlated. 
 
We believe that the identification of  uncorrelated assets with positive expected re-
turns and utilize them to build more efficient portfolios. Including an uncorrelated 
asset such as Rare earths adds true diversification to your portfolio and allows 
more positive risk-adjusted returns in the future.  

Covariance is a statistical measure of  how two assets move in relation to each other. A positive 
covariance indicates that two assets move in tandem. A negative covariance indicates two assets 
move in opposite directions. In portfolio construction, it is important to attempt to reduce overall 
risk while allowing for a positive rate of  return. The covariance of  two assets is calculated by a 
formula that includes the historical asset returns as an independent and dependent variable, as 
well as the historical mean of  each individual asset price, over a similar number of  trading peri-
ods for each asset. The formula takes the daily return minus the mean return for each asset, mul-
tiplied by each other, divided by the amount of  trading periods for the respective time frame. 

Covariance can be used to maximize diversification in a portfolio of  assets. By adding assets with 
a negative covariance to a portfolio, the overall risk is reduced. This risk drops off, quickly at first, 
but more slowly as additional assets are added. However, including more assets with negative co-
variance means that the risk drops more quickly. 

Investing in Rare Earths 

Rare earths comprise a group of  seventeen coherent metallic chemical elements, according to the 
classification of  the International Union of  Pure and Applied Chemistry IUPAC. They are wide-
ly distributed in the earth's crust, but in low concentrations. From this group, fifteen belong to the 
group of  the lanthanides (those with atomic number Z between 57 and 71, going from the lan-
thanum – La to the lutetium – Lu); added to the scandium (Z = 21) and the yttrium (Z = 39) be-
cause they have physicochemical properties similar to those of  the REE. 

Distribution of  REEs in the deposit: the EER distribution is defined as the proportion of  each 
element in relation to all combined REEs. It is natural to think that a deposit with a more en-
riched distribution in HREE is more valuable than another one enriched in LREE.  

LREE: La, Ce, Pr, Nd, Sm and Eu – Light rare earth elements: it has low market value; 

HREE: Ga, Tb, Dy, Ho, Er, Tm, Yb, Lu and Y – Heavy rare earth elements: has high market 
value; 

MHREE: Sm, I, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu and Y – Medium rare earth elements + heavy: 
has higher market value; 



CREE: Nd, Eu, Tb, Dy and Y – Critical rare earth elements: has high market value and similar 
implications to MFEE; 

MFEE: Nd, Pr, Tb, Dy – Magnetic rare earth elements for feeding/producing magnets: it has 
stronger and stable marking in the short, medium and long term. 

Rare earth metals are at the core of  every major critical technology needed for our national de-
fense. They are widely utilized in defense technology, like jets and guided missile systems. 
Neodymium, dysprosium, praseodymium, and terbium, for example, are all used in high-strength 
permanent magnets. They are used in virtually every modern vehicle and aircraft, and they im-
prove efficiency and reduce size and weight. The guidance systems used by missiles and smart 
bombs rely on the fluorescent properties of  terbium, europium, and yttrium oxides. Display sys-
tems, optical systems, and night vision all rely on glass containing or prepared with rare earth el-
ements, such as cerium and lanthanum. And high-tensile strength ceramics and next-generation 
armor plating require yttrium, ytterbium, and scandium.  

 

  

Rare earths are an integral part of  our national defense. On July 21, 2017, President Donald J. 
Trump signed Executive Order (EO) 13806 on Assessing and Strengthening the Manufacturing 
and Defense Industrial Base and Supply Chain Resiliency of  the United States. The EO directs 
the Secretary of  Defense to conduct a whole-of-government effort to assess risk, identify impacts, 
and propose recommendations in support of  a healthy manufacturing and defense industrial base 
– a critical aspect of  economic and national security. As part of  the increasingly global manufac-



turing and defense industrial base, imports of  rare earths have increased causing a trade-off  be-
tween supply dependency and lower costs. Rare earths are critical elements used across many of  
the major weapons systems the U.S. relies on for national security, including lasers, radar, sonar, 
night vision systems, missile guidance, jet engines, and even alloys for armored vehicles.  The F-35 
fighter jet, for example, contains nearly a half  ton of  rare earth metals. 

Rare earths are vital to national defense and economic security. While defense demand may often 
represent a small fraction of  overall domestic and foreign supply, there are important sub-sectors 
that are heavily defense dependent. Strategic metals and minerals are vital to U.S. defense so that 
our defense sector is robust, resilient, competitive, and responsive to support current and long-
term economic security, current military operations, future wartime mobilization, and unantici-
pated surge demand.  Our defense sector includes both raw and “downstream” materials pro-
duced by a supply chain of  value-added processing and manufacturing companies. These and 
other materials are combined into intermediate, semi-processed, and finished materials and even-
tually produced into end-items (e.g., parts, components, or structures) and incorporated into sub-
systems and integrated systems.  

Of  equal or greater importance to raw material supply is industrial-scale capabilities and sustain-
able capacity to extract elements from mined materials and to produce value-added products. 
Examples include separating elements, processing compounds, smelting metal, alloying, and fur-
ther downstream production (e.g., castings, forgings, and rolled products), particularly for the 
processing of  rare earth elements. Important defense applications include high-performance 
ground vehicles and Navy ships; platinum for military aircraft; tungsten for radars and communi-
cation systems; rare earths for guided munitions and computers. 

Investing in Rare earths as a new asset class opens up new opportunities for insti-
tutional and high-net worth investors, who can now enter this new asset class at the 
ground floor. If  you believe in a high-tech future, you should believe in strategic metals includ-
ing rare earths as a good long-term investment. There is no easy index or futures market for rare 
earths, since the category includes more than a dozen different elements. Rare earth indexes do 
not track the prices of  these elements but rather the companies that mine, process and transport 
the metals. Several rare earth indexes in use today set benchmarks for funds investing in rare 
earth companies. The STOXX Global Rare Earth Index tracks companies that derive at least 30 
percent of  their revenues from the rare earth sector. The Bloomberg Rare Earth Mineral Re-
source Index is a broad-based than STOXX, as it includes any company that has rare earth re-
sources. The price of  neodymium—one of  a group of  rare-earth elements used in high-tech 
products and advanced weaponry—was recently up 23-fold over a similar period, according to 
American Elements, a Los Angeles manufacturer that uses rare earths. 



Thus, the scarcity of  economically viable deposits is what classifies these minerals as “rare.” From 
a demand point of  view, U.S. usage was 40,000 metric tons of  rare earth metals in 2015 with cur-
rent use at 125,000 tons which is expected to grow to more than 200,000 tons by 2021.  Investors 
who accept the risks are generally buying into a thesis that has been applied to base metals such 
as gold pushing up demand and suppliers are struggling to keep up. Indeed, as critical commodi-
ties have leaped in price, but some of  the biggest increases are in strategic metals and minerals. 

Demand for investments with high rates of  return always increases the supply of  offerings being 
put forward as high rate of  return investments. We believe that strategic metals and minerals in-
cluding rare earths as a new asset class have drawn the attention of  large investment funds, in-
vestment banks and family offices.  Investing in strategic metals is a brand new investment oppor-
tunity that allows investors a unique opportunity at the ground floor with global demand poten-
tially having explosive growth.   

Investing in Gold along with Rare Earths adds Diversification & Inflation Hedge 

Investing in Gold has a low correlation to the annual return to both stocks and bonds. While it is 
known that gold is a good hedge for stocks, can it also hedge a stock/bond portfolio? A small po-
sition in gold improved the performance of  a 60/40 stock/bond portfolio. Modern portfolio the-
ory states that even if  an investment has a low return, it can improve the performance of  a port-
folio if  it has a low correlation to the other investments in the portfolio. We will discuss how in-
vesting in gold’s low correlation to both stocks and bonds make it an ideal portfolio diversifier. 

In the 48 years from 1969 through 2016, the S&P 500 has returned 9.6% compared to 7.0% for 
intermediate term U.S. government bonds. While stocks outperformed bonds, they did so at 
much greater risk with a volatility of  return of  17.2%. Consequently, the Sharpe ratio for bonds 
was higher than it was for stocks. But because stocks and bonds have a low correlation, they could 
be combined in a portfolio to produce an even higher Sharpe ratio. An old investing rule of  
thumb suggests a portfolio allocation of  60% stocks and 40% bonds. Over the time period stud-
ied, this portfolio had a Sharpe ratio of  0.39 and equates to 95% of  the return of  the all stock 
portfolio but only 63% of  the volatility. This result is due in part to the low correlation between 
stocks and bonds. Given the good results of  this portfolio, could gold possibly have anything to 
add? 

During the time period, Gold returned 7.0%, about the same as bonds, but with much greater 
volatility than stocks. Gold’s utility becomes evident when we take a look at correlations. While 
stocks and bonds had a correlation of  annual return of  only 6% during the period, gold had a 
negative correlation to both stocks and bonds. To examine gold’s role in a 60/40 stock/bond 
portfolio, we added a 10% position in gold and reduced the weighting in stocks to 54% and 
bonds to 36%. This three-asset portfolio had a Sharpe ratio of  0.45. That is higher than the 
Sharpe ratio of  the 60/40 stock/bond portfolio. Stated another way, the three-asset portfolio had 



97% of  the return of  an all stock portfolio but with just 55% of  the risk. When examining gold, it 
is also important to look at inflation adjusted returns because gold does well during periods of  
rising inflation expectations. In the 48 year span we studied, when the S&P 500 had a negative 
year, it fell on average 14.8% in inflation-adjusted terms. During those years, bonds rose by 1.8% 
adjusted for inflation while gold rose 7.8%. Likewise, when bonds had a negative real return, they 
fell by 3.2% on average in inflation adjusted terms. In those years, stocks gained 4.8% but gold 
gained 12.1%. So over the past 48 years, gold held up better than stocks when bonds got hurt. 

In summary, investing in gold’s low correlation to both stocks and bonds helps it improve the per-
formance of  a stock/bond portfolio. Gold should be a natural component of  a long-term invest-
ment portfolio along with rare earths. Thus, when all asset classes fall in value, Gold is a safe har-
bor where investors will not lose money.  

This is published by Tip Ghosh, Founder & Chief  Investment Strategist of  Head-
stream Capital Partners based in New York. This material is copyrighted and can 
be distributed freely to potential investors. 

HEADSTREAM CAPITAL PARTNERS FUND, LP is a Nevada partnership (the "Company") 
as a private investment vehicle for a limited number of  sophisticated, long-term investors. The 
Company is a global fund manager specializing in natural resources (precious metals and rare 
earths mining). The Company will acquire control positions in assets that have already seen sig-
nificant capital investment. The Company pro-actively sources assets and management teams 
that fall into targeted investment themes. The key investment theme will be in the acquisition of  
assets with a fast-track to cash flow. Our principal investment objective is the achievement of  su-
perior investment returns. 

Email: tip@headstreamcapitalpartnerslp.com 
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