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Standard logistic sigmoid functioni.e. k= 1,29 = 0

The graph above shows a logistic function that maps out a sigmoid curve... otherwise known as
an S-curve.

This function was popularized by mid-19th century scientist Pierre Francois Verhulst who
applied it in his study of population growth.

Verhulst found that population growth follows a certain S-curve. It grows at a steady state until it
hits a certain point where it grows exponentially. This exponential growth sustains until the
system hits a saturation point where it slows and eventually stops.

The S-curve is one of those strange universal laws that shows up all over the place. Similar to

how power laws, as put forth by Pareto, dominate nature and the law of entropy permeates the
universe, so to does the S-curve show up time after time in natural systems.
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The S-curve has been successfully used in projecting growth in new technology adoption (we
used it to analyze Apple’s business and iphone adoption rates), to biological systems, nonlinear
geoscience relationships, economics, demography and the list goes on.

You’re probably wondering why I’'m talking about some 19th century Belgian scientist, logistic
functions, S-curves... and all this jazz.

Fair question.

Here’s the reason:

The S-curve lies at the foundation of what | think will be one of the
largest macroeconomic forces driving markets over the next decade.

We’re about to begin seeing its effects very soon.

Put simply, THIS WILL BE BIG.

Let me explain.

French philosopher Auguste Comte, rightly said that “demography is destiny”.

He was referring to national power. But, if you take demography and combine it with rising
wealth, then you have economic and market destiny as well.

The IMF wrote recently that, “History has shown that as countries become richer, their

commodity consumption rises at an increasing rate before eventually stabilizing at much higher
levels.”

The more wealth people have, the more nonessential goods people
buy, and the more commodities they consume.

There’s a very interesting and well documented relationship between rising GDP (as noted by
GDP per capita) and commodity intensive consumption. In other words, once a country hits a
certain level of GDP per capita (ie, wealth) they begin to consume a lot more oil, gas, wheat,
copper, livestock etc... This consumption grows exponentially.

Can you guess what type of shape this gdp/commodity consumption relationship takes?

That'’s right, an S-curve.
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The chart below shows the S-curve (on top) and per capita energy consumption on the bottom.
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When a country’s GDP per capita hits the ‘Tipping point’, energy
consumption begins to rise at an exponential rate.

The same S-curve dynamics occur in agricultural consumption too.

Once a country passes the GDP per capita tipping point, they begin to eat significantly more
protein.

Raising livestock is over seven times more grain-intensive than producing for a simple
plant based diet. The resulting impact on the agriculture sector is significant.

Keeping track of where the world’s population sits on the GDP per capita S-curve, or let’s call it
the wealth S-curve, is important.
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If a large portion of the global population is transitioning from the turning point to the
zero-growth point (refer to the chart above), or tipping point to turning point, it would have far
reaching impacts on not just commodities but global markets as a whole.

For example, one of the largest drivers of the last secular commodity bull market which started
in the early 2000s and ended in 2011 was the rise of China.

China, the most populous country in the world with 1.4 billion people, crossed the tipping point
of the wealth S-curve in around the early 2000s.

GDP Per Capita S-curve Tipping Point
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From research we know the tipping point on the wealth S-curve that signals more intensive
commodity consumption is in the range of $2,300 to $3,300.

Once a country crosses this point its commodity consumption begins to rise exponentially over
the following decades.

Goehring & Rozencwajg Associates (GRA), a commodity fund, explained in their latest quarterly
letter how this commodity intensive growth works. Excerpt below:
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The average Chinese citizen in 2001 consumed 1.4 barrels of oil over the course of the
full year. Total vehicle sales in 2001 averaged 2.2 vehicles per thousand Chinese
citizens, while the airlines carried approximately 57 out of every thousand Chinese
citizens. In many respects, 2001 was a typical year for Chinese per capita oil demand
growth: it grew by 0.02 barrels per person that year, very much in line with the average
rate it had grown over the prior 25 years of 0.03 barrels per person per year.

But shortly after it hit its “tipping point” in the S-curve....

The average Chinese citizen consumed 2.2 barrels of oil over the course of the year.
Instead of two vehicles being sold per thousand citizens, by 2008 this figure reached
nearly nine vehicles. Similarly, total passengers carried by airlines increased from 57 per
1,000 Chinese citizens to nearly 100. Before most analysts realized what had happened,
Chinese oil demand growth had quadrupled from 0.03 barrels per person per year to
0.12 barrels per person per year in only seven years.

We can see the S-curve dynamic play out on the chart below.

A 20-year bear market in the Thomson Reuters equal weighted commodity index
bottomed in 02’ and began a 11 year secular bull market right as China and its billion
plus people crossed the tipping point.
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If you bought the commodity index in 2000, right as the tech bubble was bursting, you
would have compounded your money at over 20% annually over the following decade.

Wealth + demographics = market and economic destiny.

Now that you know the massive impact shifting populations along this curve can have on global
markets, here are some excerpts from a recent — and widely unnoticed — research paper put
out by the Brookings Institute. It's titted The Unprecedented Expansion of the Global Middle
Class (emphasis mine).

There were about 3.2 billion people in the middle class at the end of 2016. This implies
that in two to three years there might be a tipping point where a majority of the world’s
population, for the first time ever, will live in middle-class or rich households.

The rate of increase of the middle class, in absolute numbers, is approaching its
all-time peak. Already, about 140 million are joining the middle class annually and this
number could rise to 170 million in five years’ time.

An overwhelming majority of new entrants into the middle class—by my calculations 88
percent of the next billion—will live in Asia.

The implications are stark. By 2022, the middle class could be consuming about $10
trillion more than in 2016; $8 trillion of this incremental spending will be in Asia.

By 2030, global middle-class consumption could be $29 trillion more than in 2015 . Only
$1 trillion of that will come from more spending in advanced economies. Today’s lower
middle-income countries, including India, Indonesia, and Vietnam, will have
middle-class markets that are $15 trillion bigger than today.

We are witness ing the Figure 7. Regional contribution to next middle class billion, 2015-2022
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Asia: 380 million Indians,
350 million Chinese, and
210 million other Asians.
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Brooking'’s definition of global middle class income is approximately the same as our wealth
S-curve tipping point. And as the chart above shows...

The new S-curve driver of this commodity intensive growth trend is
going to be India.

India is nearing the tipping point on the wealth S-curve. It's GDP per capita is exactly where
China’s was in 2001, right before the last commodity bull market began. India has a population
of over 1.3 billion people. Just 60 million shy of China’s.

GDP Per Capita S-curve Tipping Point
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GRA also shared the following in its quarterly letter (emphasis mine).

From 1970 to 2000, the average number of people going through the S-Curve tipping
point globally was relatively stable at approximately 700 million. If we are correct, then
we are on the verge of having four billion people globally all going through the
S-Curve tipping point together. Simply put, we are potentially entering the largest
period of commodity demand growth the global economy has ever experienced.

And as we’re about to enter the largest period of commodity demand growth the global
economy has ever experienced, how exactly are commodities fairing?
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Commodities have only been priced this low, relative to financial
assets (as represented by the Dow), two other times in the last 100
years.

Chart 1: 100 Years of Commodity Valuation
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(1) Goldman Sachs Conmuodity Index: fo 1970, Goebring & Rozencwajp Commiodity Indes: pre-1970,

Sanrce: Bloomberg, Goebring & Rogenavajs Models.
This is one of those things that makes you go “hmm....”

Right?

The market is clearly not seeing the forest from the trees in the commodity market and it's about

to be caught offsides.

And remember our discussion from last month’s MIR about how we’re in the third phase of the

Investment Clock cycle, otherwise known as the overheat phase, where commodities are the
best performing asset?

Here’s a quick refresher from that report.
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Table 1: The Four Phases of the Investment Clock

Best Asset Best Equity Yield Curve
Phase Growth* Inflation Class Sectors Slope
I “Reflation” ¥ N7 Bonds Defensive Growth Bull Steepening
I “Recovery” o N Stocks Cyclical Growth
Il “Overheat” A A Commodities  Cyclical Value Bear Flattening
IV “Stagflation” ¥ A Cash Defensive Value
Source: ML Global Asset Allocation * Growth relative to trend (i.e. “output gap”)

Phase 3 — Overheat phase: Productivity growth slows and the GDP gap closes causing
the economy to bump up against supply constraints. This causes inflation to rise. Rising
inflation spurs the central bank to hikes rates. As a result, the yield curve begins
flattening. With high growth and high inflation stocks still perform but not as well as in
phase 2. Volatility returns as bond yields rise and stocks compete with higher yields for
capital flows. In this phase, commodities are the best asset class and cyclical value

the best equity sector.

We have MASSIVE secular tailwinds lining up with third phase drivers
plus commodities at 100-year lows relative to the stock market.

****REPORT WRITTEN IN EARLY 2018*****
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