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For today's Outside the Box we have a very special research piece by Rob Arnott of Research Associates and his
colleague Denis Chaves. Rob was with us at Leen's Lodge last week, and in the final evening discussion session

he asked an interesting question having to do with demography and GDP growth. | was intrigued by it, but the

group soon moved on without fully exploring Rob's idea; so | mentioned it to him again later, and he was good
enough to send along the following paper.

Rob's description of their work, in an email to me this afternoon, gives us a pretty good synopsis:

[W]e show that the past 60 years—which we think of as “normal” — enjoyed a demographic tailwind
which we can quantify. 1t was worth about 1% per year, meaning that, if we think of 3% growth as

normal, it’s really 2% growth plus a demographic tailwind of 1%.

The coming decades—due to the rising support ratios from the aging boomers—will experience a
demographic headwind of (very roughly—these will be wildly out-of-sample conditions) roughly the
same 1%. So, if 3% growth was normal, 1% growth (again, very roughly) becomes normal. This is the
reason behind my concerns regarding the legacy of monetary and fiscal experiments, and debt and
deficits we leave our children.

One can see the potential for higher growth from new sources of ingenuity and the ongoing human
experiment with technology, but the headwinds Rob talks about are very real and need to be factored into our
analysis of the future structure of our portfolios.

Rob is one of my great friends, and we have spent a lot of time together over the years. We first met at the
home of the late Peter Bernstein and soon found that we shared a great deal in terms of how we view the
markets. Rob was then the editor of the Financial Analysts Journal. He has won no fewer than five Graham and
Dodd Scrolls, awarded by the CFA Institute for best article of the year, plus lots of other honors. He is the
largest outside manager at PIMCO, and he is the intellectual light behind the Fundamental Indexes | have
written about so many times. He is simply one of the smartest guys on the planet and one of the most fun as
well. What many people don't know is that he has one of the top three or so motorcycle collections in the
world. His bikes don't just sit around looking pretty, either—they can all still go on the road. | don’t do
motorcycles, not having a death wish, but Rob thinks riding them at 140 MPH (on a legal track) is entertaining.
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Quite the contrast to the conservative investor image he projects at meetings.

I am back in Dallas and catching up on a few things, but I'm still remembering the weekend. The fishing in our
boat was the best Trey and | have had in seven years. We caught more fish the last morning than we had in an
entire week in some previous years. We stayed busy pulling in one fairly large bass (catch and release!) after
another. At one point we had three lines hit at the same time. Nothing fancy in terms of bait, just funny-
colored plastic worms. Technically, | won on the most fish caught, after losing that contest for six years
running, but Trey had me on the size of fish. He caught some monsters. And we enjoyed ourselves more than
on any previous outing to Camp Kotok. The annual Maine fishing trip has become my gauge on Trey's growing

up.

| stopped off to see my mother after | landed Monday evening. She will be 96 next week, and though she is
now bedridden, she is mentally as sharp as ever. She is not sick or suffering, thank God, but her body is just
slowly rebelling. None of her ten brothers and sisters ever got to 96 (although a number made it to 95), so
every time | leave home there is a certain emotion in me that | don't really want to confront.

That old Jimmy Durante song from my youth kept playing in my head as | sat next to her:

Don't you know that it's worth
Every treasure on earth

To be young at heart?

For, as rich as you are,

It's much better by far

To be young at heart

And, if you should survive

To a hundred and five,

Look at all you'll derive

Just by being alive!

Now, here is the best part:

You have a head start

If you are amongst the very young ...
At heart.

Your never gonna grow up analyst,
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John Mauldin, Editor
Outside the Box
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Mind the (Expectations) Gap: Demographic Trends and GDP

By Rob Arnott and Denis Chaves

A large body of research in psychology and economics shows that human beings tend to form their
expectations by relying on past experiences—especially recent ones. Malmendier and Nagel (2011), for
instance, talk about investors who live through long periods of poor stock market performance and how this
experience affects their risk-taking propensities... for life. The most famous example comes from the
“Depression Babies,” an entire generation that was scarred for life by the financial and macroeconomic shocks
of the Great Depression. Of course the opposite effect also exists: periods of economic ebullience give rise to
more intrepid investors, entrepreneurs, and so on.

Those times might feel like a distant past now, but until recently 3—4% growth in real GDP was considered

I”

“normal.” So it should come as no surprise that the economic performance of the past few decades has
strongly influenced expectations about economic growth. However, when optimistic expectations get
detached from reality we risk creating a significant expectations gap—a disconnect between what we take for

granted given our recent experiences and what we should anticipate given simple arithmetic.

We explore the role of demography—one of the three Ds of the 3-D hurricane of debt, deficits, and
demographics—on economic growth in this issue of Fundamentals.2 The following synopsis of our
forthcoming paper on the topic (Arnott and Chaves, 2013) demonstrates that favorable trends in the size and
composition of populations have helped to fuel the rapid economic growth experienced in the developed
world over the past 60 years, and their reversal plays a crucial part in the current rapid deceleration in
developed world growth.

Demographic Evolution

Tracing very long term trends will certainly help situate existing and emerging demographic states of affairs in
their historical context. It may also indicate what used to be “normal,” if, indeed, there ever was such a
condition. We examine four distinct phases that represent past, current, and future population profiles across
different countries:3

Phase I. The first phase, covering most of human history, was ostensibly a high-mortality steady state, with
births roughly matching deaths, short lifespans, and elevated support ratios (the number of non-workers,

young and old, supported by the labor force). Life in the first phase can probably be described best by Hobbes
famous quote as “solitary, poor, nasty, brutish, and short.”4

Phase Il. This phase, beginning around the time of the industrial revolution and climbing to a pinnacle in the
decades after the Second World War, was characterized by a steady rise in life expectancy and a decline in
birthrates. The working-age population soared and support ratios improved enormously.
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Phase lll. This phase, beginning in the present century, is almost an inverted image of the second phase: the
fraction of seniors skyrockets and the fraction of workers tumbles. Until fertility rates get back to replacement
levels (roughly 2.1 children per woman of child-bearing age), the population crests and begins to subside, with
very high support ratios associated with senior citizens. However, this should not come as a surprise, because
both phases Il and Il are impelled by the same forces: rising life expectancies and falling fertility rates.

Phase IV. This phase is the “future state,” which is by definition somewhat speculative. For convenience, we
model it as a new steady state with births equaling deaths, and with long lifespans, perhaps much longer than
today’s. We include it for the purpose of comparison; since phases Il and lll are unquestionably temporary, it

must differ from them.

Figure 1. Examples of Demographic Profiles in All Four Phases
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Source: Research Affiliates, based on data from the United Nations and Bacaér (2011).

The demographic profiles for each phase are illustrated in Figure 1. The solid blue line shows the profile of one
of the first reasonably accurate demographic tables, produced by Edmond Halley for the city of Breslau
(currently Wroclaw in Poland) in 1693.5 Not surprisingly, mortality rates were much higher than they are
today. In particular, infant mortality was so high that there is an inflection in the curve right after age group 0—
4: many newborns didn’t last a single year, let alone five. Median life expectancy was only 24 years at birth,
but 34 for those fortunate or hardy enough to survive that first lethal year.6 From our perspective, phase | is a
“steady state”; through the lens of our telescope, population structures were relatively stable for centuries.
Obviously, for someone living through famine, wars, or decimating diseases, life was anything but stable.
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The second phase is represented by the green lines, which depict two distinct points in U.S. history—1950 and
2010— and the average for the intervening period. It is possible to see the peak of the baby boomers in 1950
(dashed line) and the subsequent increase in the relative size of the working force in 2010 (dotted line). In
these six decades, tumbling support ratios provided a strong tailwind to economic growth, as children fell
relentlessly to historical lows as a share of the population, the working-age population soared, and support
ratios for senior citizens remained low. Interestingly, the dotted line for 2010 becomes almost flat up to
approximately age 50, reflecting the combined effects of lower mortality rates and the transition to a new
steady state (phase IV).

As an extreme example of the strong demographic imbalances which are developing in some countries, the
red line presents the forecasted demographic profile for Japan in 2050. The slope of the curve is completely
reversed, revealing a discouragingly small number of children and an astonishingly large number of senior
citizens.

Finally, the gold line shows an example of a demographic profile of a hypothetical country with a life
expectancy of 80 years (approximately the life expectancy for the developed economies of the world at the
present time). This phase will be characterized by support ratios that are both higher than the demographic
tailwind of recent decades and lower than what we expect in the coming phase Ill decades.

Economic Growth

As interesting as studying historical and prospective demography might be, such an analysis would be
incomplete if we did not consider the future prosperity of different countries in view of their past, current, and
future demographic profiles. For this reason, we combine the rich trove of past and forecasted future data
from the United Nations with our previous work establishing a link between demographic profiles and
economic growth. Figure 2, drawn from Arnott and Chaves (2012), shows the relationship between the size of
each age group and growth in Real Per Capita GDP.
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Figure 2. Relationship between Age Group Size
and Real Growth in GDP per Capita
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Source: Arnott and Chaves (2012)

Our results show that children have a slightly negative effect on economic growth, but young adults start to
positively contribute as they join the workforce. Skeptics might argue that wages and productivity peak later in
life, typically in one’s 40s and 50s. This is generally true, and helps to explain why the most prosperous nations
often have a larger proportion of mature adults than the less prosperous nations. However, the definition of a
peak, whether for productivity or anything else, is that we stop rising and start falling! When we reach peak
productivity, by definition our productivity growth is zero.

The average contribution to GDP growth becomes negative between 55 and 60. This does not mean that
people begin to consume more GDP than they produce after age 55, only that—on average—workers above
age 55 have passed their peak in productivity. Intuitively, the average 60-year-old is more productive than the
average 40-year-old, but not so relative to the average 55-year-old. At ages 60 and above, the coefficients
decline much more sharply: the mature worker exhibits falling productivity, and in retiring, a worker’s
productivity simply falls off a cliff.

The influence of demography on economic growth should not be underestimated. Our research shows that
demography contributed to a tailwind in Phase Il and will likely contribute to a headwind in Phase Ill. Figure 3
presents the results for the countries of the G-8 and the BRICs. We forecast growth in Real Per Capita GDP
(holding everything else constant) for every five-year interval between 1950 and 2050, based on the
demographic linkages observed in the 1950-2010 data spanning 22 countries. These are not “normal” GDP
growth rates, they are abnormal GDP growth rates, reflecting the impact of a demographic tailwind or
headwind.
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Figure 3. Forecasts of Economic Growth Based on
Demographic Forces (Past, Current, and Prospective)
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Source: Research Affiliates, based on data from the United Mations, Penn World Table, and Global Fimancial Data.

Japan displays the most manifest effects. The Japanese “economic miracle” of the 1960s to the 1980s got a
terrific lift from demography. The birthrate plunged, so that support ratios associated with legions of children
disappeared, and the support ratios associated with legions of senior citizens did not really outstrip the decline
in the roster of children until the 1990s. Their demographic “dividend” may have peaked at approximately 3%
per year, relative to the average demographic profile of the century from 1950 to 2050.

Now, the youngsters of the late 1940s and early 1950s are approaching retirement, and the baby bust from
about 1980 onward is delivering a continually shrinking roster of new entrants to the labor force. With
relatively few young workers to take the place of retiring boomers, Japan’s prospective demographic
headwind may be greater than 2% per year. A transition from a 3% tailwind to a 2% headwind is shocking: it
suggests a 5 percentage point drop in normal real per capita GDP growth rates from the heady growth of the
1960s to the 1980s. Even if changes in policies and entitlements can halve these figures, it’'s a formidable
headwind.

All 12 countries will confront varying speeds of demographic headwinds in the coming decades, first in the
developed economies, then in the older emerging economies (China and Russia), and finally in the younger
emerging economies (Brazil and India). These headwinds get stronger over time and appear to stabilize in the
developed world and the older emerging economies only after about 2040. For the younger emerging
economies, the demographic headwinds do not become acute for perhaps another 20-30 years.
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All 12 countries enjoyed demographic tailwinds during the past 60 years, so these headwinds will feel more
obstructive than they are. It is human nature to consider our personal experience to have been “normal,” so

|ll

we evaluate subsequent events in comparison with this self-referential “norm.” If the people of Japan consider
the former tailwind of 2-3% to be “normal,” then a future 2% headwind will feel like a ponderous 4-5% drag,
relative to expectations. On average, the countries in this analysis enjoyed benign demographic profiles that

boosted GDP growth by around 1% per year during much of the past six decades.

The first few decades of the sample were particularly beneficial to developed countries. China and Brazil seem
to have experienced their peak demographic dividend recently. That said, a 2% erosion in high-single-digit
growth is hardly a pessimistic forecast. Absent egregious policy missteps, these economies have ample room
to catch up to the developed world, albeit at a gently decelerating pace. The young emerging economies, like
India (where the median age today is still only 25), will continue to enjoy a demography-fueled tailwind over
the next decade or two.

Conclusion

Our main goal in presenting these results is to correct the common misconception that developed countries

|II

went through a “normal” period of high growth, as if we are all entitled to fast-growing prosperity. In reality,
the developed world is entering a new phase in which the low fertility rates of past decades lead to slow
growth (in many countries, no growth) in the young adult population; young adults are the dominant engine
for GDP growth. Mature adults, many of whom are at or near their peak productivity, are poised to retire,
creating an impressive surge in the rolls of senior citizens. These newlyminted senior citizens, transitioning
from near-peak productivity to retirement in a single step, will be drawing on the economy while no longer
producing goods and services. The unequivocal good news of a steady rise in life expectancy means that these
retirees will create a very substantial drag on GDP growth, as these seniors move from peak productivity to

negligible productivity in just a few years.
The danger is not in the slower growth.

Slow growth is not a bad thing. It’s still growth. The danger is in an expectations gap, in which we consider
slower growth unacceptable. If we expect our policy elite to deliver implausible growth, in an environment in
which a demographic tailwind has become a demographic headwind, they will deliver temporary outsized
“growth” with debt-financed consumption (deficit spending). If we resist the necessary policy changes that can
moderate these headwinds, we risk magnifying their impact.

Endnotes

1. The title is borrowed from Russel Kinnel’s wonderful Morningstar research, repurposed to our demography topic.

2. See past issues of Fundamentals for more on the 3-D Hurricane.

3. This choice of four phases might not come from traditional demographic theory, but it serves our purposes of illustrating the
transitions most countries are recently experiencing.

4. Hobbes, Thomas. 1651. Leviathan, or the Matter, Form, and Power of a Commonwealth, Ecclesiastical and Civil. London: Andrew
Crooke.
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5. According to Bacaér (2011), before the 18th century it was common to publish bulletins with baptisms and burials that contained the
cause of death—mainly to inform citizens about plague epidemics—but not the age of death. For this reason, most tables produced
involved a significant amount of guesswork to estimate the age of death from the cause of death.

6. Halley himself won the actuarial lottery of the 17th century, reaching age 85. His own tables gave him a 1.4% chance of living so long.

References

Arnott, Robert D., and Denis B. Chaves. 2012. “Demographic Changes, Financial Markets, and the Economy.” Financial Analysts Journal,
vol. 68, no. 1 (January/February):23-46.

———.2013. “A New ‘New Normal’ in Demography and Economic Growth.” Journal of Indexes (forthcoming).

Bacaér, Nicolas. 2011. A Short History of Mathematical Population Dynamics. London: Springer Verlag.

Malmendier, Ulrike, and Stefan Nagel. 2011. “Depression Babies: Do Macroeconomic Experiences Affect Risk Taking?” Quarterly
Journal of Economics, vol. 126, no. 1 (February):373-416.

Outside the Box is a free weekly economic e-letter by best-selling author and renowned financial expert, John
Mauldin. You can learn more and get your free subscription by visiting www.mauldineconomics.com

Page 9


http://www.mauldineconomics.com/subscribe

Copyright 2013 John Mauldin. All Rights Reserved.

Share Your Thoughts on This Article

Like Outside the Box? Then we think you'll love John’s premium product, Over My Shoulder.
Each week John Mauldin sends his Over My Shoulder subscribers the most interesting items
that he personally cherry picks from the dozens of books, reports, and articles he reads each
week as part of his research. Learn more about Over My Shoulder

Outside the Box is a free weekly economic e-letter by best-selling author and renowned financial expert, John Mauldin.
You can learn more and get your free subscription by visiting http://www.mauldineconomics.com.

Please write to subscribers@mauldineconomics.com to inform us of any reproductions, including when and where copy
will be reproduced. You must keep the letter intact, from introduction to disclaimers. If you would like to quote brief portions
only, please reference http://www.mauldineconomics.com.

To subscribe to John Mauldin's e-letter, please click here: http://www.mauldineconomics.com/subscribe/

To change your email address, please click here: http://www.mauldineconomics.com/change-address

If you would ALSO like changes applied to the Mauldin Circle e-letter, please include your old and new email address
along with a note requesting the change for both e-letters and send your request to compliance@2000wave.com.

To unsubscribe, please refer to the bottom of the email.

Outside the Box and JohnMauldin.com is not an offering for any investment. It represents only the opinions of John
Mauldin and those that he interviews. Any views expressed are provided for information purposes only and should not be
construed in any way as an offer, an endorsement, or inducement to invest and is not in any way a testimony of, or
associated with, Mauldin's other firms. John Mauldin is the Chairman of Mauldin Economics, LLC. He also is the President
of Millennium Wave Advisors, LLC (MWA) which is an investment advisory firm registered with multiple states, President
and registered representative of Millennium Wave Securities, LLC, (MWS) member FINRA, SIPC. MWS is also a
Commodity Pool Operator (CPO) and a Commodity Trading Advisor (CTA) registered with the CFTC, as well as an
Introducing Broker (IB) and NFA Member. Millennium Wave Investments is a dba of MWA LLC and MWS LLC. This
message may contain information that is confidential or privileged and is intended only for the individual or entity named
above and does not constitute an offer for or advice about any alternative investment product. Such advice can only be
made when accompanied by a prospectus or similar offering document. Past performance is not indicative of future
performance. Please make sure to review important disclosures at the end of each article. Mauldin companies may have a
marketing relationship with products and services mentioned in this letter for a fee.

Note: Joining the Mauldin Circle is not an offering for any investment. It represents only the opinions of John Mauldin and
Millennium Wave Investments. It is intended solely for investors who have registered with Millennium Wave Investments
and its partners at www.MauldinCircle.com or directly related websites. The Mauldin Circle may send out material that is
provided on a confidential basis, and subscribers to the Mauldin Circle are not to send this letter to anyone other than their
professional investment counselors. Investors should discuss any investment with their personal investment counsel. John
Mauldin is the President of Millennium Wave Advisors, LLC (MWA), which is an investment advisory firm registered with
multiple states. John Mauldin is a registered representative of Millennium Wave Securities, LLC, (MWS), an FINRA

Outside the Box is a free weekly economic e-letter by best-selling author and renowned financial expert, John
Mauldin. You can learn more and get your free subscription by visiting www.mauldineconomics.com

Page 10


http://www.mauldineconomics.com/subscribe
http://www.mauldineconomics.com/go/bwQM8/OTB
http://www.mauldineconomics.com/
mailto:subscribers@mauldineconomics.com
http://www.mauldineconomics.com/
http://www.mauldineconomics.com/subscribe/
http://www.mauldineconomics.com/change-address
mailto:compliance@2000wave.com
http://www.mauldincircle.com/
http://www.mauldineconomics.com/outsidethebox/mind-the-expectations-gap-demographic-trends-and-gdp

registered broker-dealer. MWS is also a Commaodity Pool Operator (CPO) and a Commodity Trading Advisor (CTA)
registered with the CFTC, as well as an Introducing Broker (IB). Millennium Wave Investments is a dba of MWA LLC and
MWS LLC. Millennium Wave Investments cooperates in the consulting on and marketing of private and non-private
investment offerings with other independent firms such as Altegris Investments; Capital Management Group; Absolute
Return Partners, LLP; Fynn Capital; Nicola Wealth Management; and Plexus Asset Management. Investment offerings
recommended by Mauldin may pay a portion of their fees to these independent firms, who will share 1/3 of those fees with
MWS and thus with Mauldin. Any views expressed herein are provided for information purposes only and should not be
construed in any way as an offer, an endorsement, or inducement to invest with any CTA, fund, or program mentioned
here or elsewhere. Before seeking any advisor's services or making an investment in a fund, investors must read and
examine thoroughly the respective disclosure document or offering memorandum. Since these firms and Mauldin receive
fees from the funds they recommend/market, they only recommend/market products with which they have been able to
negotiate fee arrangements.

PAST RESULTS ARE NOT INDICATIVE OF FUTURE RESULTS. THERE IS RISK OF LOSS AS WELL AS THE
OPPORTUNITY FOR GAIN WHEN INVESTING IN MANAGED FUNDS. WHEN CONSIDERING ALTERNATIVE
INVESTMENTS, INCLUDING HEDGE FUNDS, YOU SHOULD CONSIDER VARIOUS RISKS INCLUDING THE FACT
THAT SOME PRODUCTS: OFTEN ENGAGE IN LEVERAGING AND OTHER SPECULATIVE INVESTMENT
PRACTICES THAT MAY INCREASE THE RISK OF INVESTMENT LOSS, CAN BE ILLIQUID, ARE NOT REQUIRED TO
PROVIDE PERIODIC PRICING OR VALUATION INFORMATION TO INVESTORS, MAY INVOLVE COMPLEX TAX
STRUCTURES AND DELAYS IN DISTRIBUTING IMPORTANT TAX INFORMATION, ARE NOT SUBJECT TO THE
SAME REGULATORY REQUIREMENTS AS MUTUAL FUNDS, OFTEN CHARGE HIGH FEES, AND IN MANY CASES
THE UNDERLYING INVESTMENTS ARE NOT TRANSPARENT AND ARE KNOWN ONLY TO THE INVESTMENT
MANAGER. Alternative investment performance can be volatile. An investor could lose all or a substantial amount of his or
her investment. Often, alternative investment fund and account managers have total trading authority over their funds or
accounts; the use of a single advisor applying generally similar trading programs could mean lack of diversification and,
consequently, higher risk. There is often no secondary market for an investor's interest in alternative investments, and
none is expected to develop.

All material presented herein is believed to be reliable but we cannot attest to its accuracy. Opinions expressed in these
reports may change without prior notice. John Mauldin and/or the staffs may or may not have investments in any funds
cited above as well as economic interest. John Mauldin can be reached at 800-829-7273.

Outside the Box is a free weekly economic e-letter by best-selling author and renowned financial expert, John
Mauldin. You can learn more and get your free subscription by visiting www.mauldineconomics.com

Page 11


http://www.mauldineconomics.com/subscribe

	Mind the (Expectations) Gap: Demographic Trends and GDP

