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The crew of the space
shuttle Challenger honored
us by the manner in which
they lived their lives. We
will never forget them, nor
the last time we saw them,
this morning, as they
prepared for their journey
and waved goodbye and
"slipped the surly bonds of
earth" to "touch the face of
God."
-- Ronald Reagan

Nothing, therefore, is more
important than that we
should not, like sheep,
follow the flock that has
gone before us, and thus
proceed not whither we
ought, but whither the rest
are going. Now nothing gets
us into greater troubles than
our subservience to
common rumor, and our
habit of thinking that those
things are best which are
most generally received as
such, of taking many
counterfeits for truly good
things, and of living not by
reason but by imitation of
others.
-- Seneca the Younger

The moon is not made of cheese, the earth is not flat, and lightning may strike the same
place twice. We believe these claims to be true, yet it is unlikely that most readers have
personally confirmed each of them. Because it would be nigh impossible for anyone to verify
all they take as true, most individuals arrive at their worldview by following the beliefs of
others (often “experts"). While there can be good reason to accept an idea based on its
popularity, this consensus heuristic must be used with care. There must be a sufficient
number of others who did arrive (and continue to arrive) at the same conclusion through
independent verification and testing. When this condition is not met, the results can be
catastrophic (recall the Challenger disaster). Instead of independent observers arriving at the
same conclusion, we risk an information cascade. This failing goes by many names—
argumentum ad populum, groupthink, the “bandwagon effect”—but its function is the same:
increasing numbers of people will buy into an idea simply because many others already
believe it.
Consensus, in and of itself, is not necessarily a bad thing. The more easily testable and
verifiable a theory, the less debate we would expect. There is little disagreement, for
example, about the sum of one plus one or the average distance of the earth from the sun.
But as a question becomes more complex and less testable, we would expect an increasing
level of disagreement and a lessening of the consensus—think: the existence of god, the best
band since the Beatles, or the grand unified theory of physics. On such topics, independent
minds can—and should—differ.
We can use a simple formula to express how an idea’s popularity correlates with its
verifiability. Let us introduce the K/C ratio—the ratio of “knowability,” a broad term loosely
encapsulating how possible it is to reduce uncertainty about an idea’s correctness, to
“consensus,” a measure of the idea’s popularity and general acceptance. Topics that are
easily knowable (K ~ 1) should have a high degree of consensus (C ~ 1), whereas those that
are impossible to verify (K ~ 0) should have a low degree of consensus (C ~ 0). When the
ratio deviates too far from the perfect ratio of 1, either from too much consensus or too little,
there is a mispricing of knowledge. Indeed, in cases of extreme deviations from the perfect
ratio, additional support for a concept with such a lopsided K/C ratio increasingly subtracts
from its potential veracity. This occurs because ideas exist not simply at a single temporal
point, but rather evolve over the sweep of time. At the upper reaches of consensus, there is
less updating of views to account for new information—so much so that supporters of the
status quo tend to suppress new facts and hypothesis. Government agencies deny funding to
‘sham’ scientists, tenure boards dissuade young researchers from pursuing ‘the wrong’ track,
and the establishment quashes heretical ideas.
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--Papal Condemnation of
Galileo Galilei

We can choose to believe
that Superstorm Sandy, and
the most severe drought in
decades, and the worst
wildfires some states have
ever seen were all just a
freak coincidence. Or we
can choose to believe in the
overwhelming judgment of
science -- and act before it's
too late.
–-Barack Obama
2013 State of the Union

Low level of knowability
Expected veracity

We say, pronounce,
sentence, and declare that
you, the said Galileo, by
reason of the matters
adduced in trial, and by you
confessed as above, have
rendered yourself in the
judgment of this Holy
Office vehemently
suspected of heresy,
namely, of having believed
and held the doctrine—
which is false and contrary
to the sacred and divine
Scriptures—that the Sun is
the center of the world and
does not move from east to
west and that the Earth
moves and is not the center
of the world.

Expected Veracity

High level of knowability

Level of Consensus

Level of Consensus

The stylized charts above illustrate how an increase in consensus impacts the expected
veracity of an idea. That consensus views are challenged less frequently is a much greater
problem for low knowabilty problems. For, past a certain point, each increase in the
level of consensus makes it more difficult for new information to surface, thereby
lowering the expected veracity we should assign to it.

Consider the belief that the sun, moon, and stars circle the earth—a reasonable initial
proposition. Yet, as additional facts became available (Copernicus, Brahe, Galileo), the
dogmatic believers of the consensus condemned these observations as heresy. A world with a
less skewed K/C ratio (lower level of consensus given low knowability) would have advanced
to the heliocentric model sooner. Given that we know not the evolutionary stage for any
current theory, we arrive thus at the unexpected conclusion that when knowability is low, as
the level of consensus increases (without a commensurate increase in knowability), there
should be a decrease in the probability assigned to the truth of the matter. While not always
clear why the K/C ratio can become highly skewed, one interpretation is that more than just
the search for knowledge is at play.
To see how this works in practice, we turn to the evergreen topic of climate change.
Notwithstanding the underlying ecological threat of climate change itself, the debate about
how to confront climate change has spawned unprecedented financial and political risks of its
own. Entire industries face extinction as the world’s governments seek to impose trillions of
dollars of taxes on carbon emissions. The New York Times’s Thomas Friedman approvingly
writes that Australian politicians—not to mention public figures through the world—now risk
“political suicide” if they deny climate change. But if carbon dioxide turns out not to be the
boogey-man that climate scientists have made it out to be, tens of trillions will be wasted in
unneeded remediation. Much of the world—billions of humans—will endure a severely
diminished quality of life with nothing to show for it. The growth trajectory of the world in
the twenty-first century may well depend more on the “truth” of climate change ex ante than
ex post.
With climate change, as in many areas of scientific complexity, we can (and do) use models
to understand the world. But models have their problems. This is particularly true when
dealing with complex, non-linear systems with a multitude of recursive feedback loops, in
which small variations produce massive shifts in the long-term outcome. Pioneered by the
mathematicians Edward Lorenz and Benoit Mandelbrot, chaos theory helped explain the
intractability of certain problems. Readers of pop science will be familiar with the term the
“butterfly effect,” in which “the flap of a butterfly’s wings in Brazil set[s] off a tornado in
Texas.” The earth’s climate is one such dynamic, chaotic system and it is within the whirling,
turbulent vortex of unpredictability that the modern climate scientists must tread.
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ACCEPTS EINSTEIN
GRAVITATION
THEORY;
Prof. Curries of Brown
University Calls Eclipse
Demonstration Great
Achievement.
SOME SCIENTISTS
CAUTIOUS
They Want Full Reports
from the Observers Before
Forming Their Final
Conclusions.
--The New York Times
November 10, 1919

And boldly have they stepped into the breach. The scope of agreement achieved by the
world’s climate scientists is breathtaking. To first approximation, around 97% agree that
human activity, particularly carbon dioxide emissions, causes global warming. So impressed
was the Norwegian Nobel Committee by the work of the Inter-governmental Committee on
Climate Change and Al Gore “for their efforts to build up and disseminate greater
knowledge about man-made climate change, and to lay the foundations for the measures that
are needed to counteract such change” that it awarded them the 2007 Nobel Peace Prize. So
many great minds cannot possibly be wrong, right?
Yet something nags us about this self-congratulatory consensus. Our intuition is that this
narrow distribution of opinions yields a knowability to consensus ratio far removed from the
perfect ratio of 1. To reach their conclusions, climate scientists have to (a) uncover the
(historical) drivers of climate, (b) project the future path of these inputs and others that may
arise, and (c) predict how recursive feedback loops interact over multi-decadal time horizons,
all without being able to test their hypotheses against reality. When evaluating the causes of
past climate shifts, for example, scientists cannot simply re-run history to test the impact of
changing different variables. Similarly, although climate scientists can make testable
hypotheses about the future, their short-term predictions have an embarrassing record (think
post-Katrina predictions of a massive surge in US hurricanes or the failed attempts to forecast
temperature changes for the 2000s), while the debate will be moot by the time we can test
their long-term forecasts in the year 2100.
We would, therefore, expect this limit on empirical verifiability to birth widely divergent
views on the path, causes, and consequences of earth’s future climate. In other arenas, only
after a theory has been empirically verified has the scientific community coalesced around it.
Even then, scientists continue to subject such theories to rigorous testing and debate. For
example, consider the current state of theoretical physics: quantum physics, loop quantum
gravity, string theory, super-symmetry, and M-theory, among others, all vie for acceptance.
Albert Einstein’s general relativity itself did not begin to garner widespread support until four
years after its publication, when Arthur Eddington verified its predictions during a 1919 solar
eclipse. Even so, as illustrated by the rash of headlines in late 2011 announcing the (false)
discovery of faster-than-light neutrinos, scientists continue to try to poke holes in Einstein’s
theory.

...ideology... is an
instrument of power; a
defense mechanism against
information; a pretext for
eluding moral constraints in
doing or approving evil with
a clean conscience; and
finally, a way of banning the
criterion of experience, that
is, of completely eliminating
or indefinitely postponing
the pragmatic criteria of
success and failure.
--Jean-Francois Revel

Yet the expectation of a rich debate among scientists about climate change does not reconcile
easily with the widely endorsed shibboleth that human activity will warm the globe
dramatically and dangerously over the next one hundred years. As climate scientists are
themselves fond of repeating, the vast majority have arrived at the exact same conclusions
about both past warming and future trends. Any discussion that doubts the fundamental
premises of climate change is dismissed by the mainstream media and climate scientists as
pseudo-science conducted by quacks or ideologues. Thus, questions about observational
biases in the location of temperature stations, changes in the earth’s albedo, the cooling effect
of dust particles, shifting ocean cycles, fluctuating solar activity, correlation v. causation of
historical warm periods and carbon dioxide, catastrophic model failure caused by chaotic
interactions, and innumerable other theories—most of which are presumably wrong—are
never properly mooted in the public debate.
In our view, the fact that so many scientists agree so closely about the earth’s warming is,
itself, evidence of a lack of evidence for global warming. Does this mean that climate change
is not happening? Not necessarily. But it does mean that we should be wary of the
meretricious arguments mustered in its defense. When evaluating complex questions—from
climate change to economic growth, physiology to financial markets—it is worse than naïve to
judge the veracity of an idea merely from the strength of consensus. The condemnation of
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Galileo Galilei meant one man served a sentence of life imprisonment. His ecumenical
accusers at least acknowledged a force greater than science drove their decision. The modern
priests of climate change endanger the lives of billions as they wield their fallacy that
consensus is truth.

D. RYAN BRUMBERG
MATTHEW BRUMBERG

DISCLAIMER APPENDIX
The information and opinions contained in this research paper are provided solely for
general informational purposes and do not create any business or professional services
relationship. The information and opinions in this research paper do not constitute any
recommendation or any investment, legal, tax or other advice and this research paper is not
to be relied on in making an investment or any other decision. You should obtain relevant
and specific professional advice before making any investment decision.
Iconoclast LLC is not an investment adviser and does not engage in the offer or sale of
securities or other investment products. The information and opinions contained in this
research paper are neither an offer to sell nor a solicitation to buy any securities or other
investment products and should not be construed as investment advice.
Iconoclast LLC is the copyright owner of all materials and content herein. You may print a
copy of this research paper for your personal use only, but you may not reproduce or
distribute such content without our prior written permission. Iconoclast LLC makes no
representations or warranties as to the accuracy or completeness of the information
contained in or derived from this research paper or otherwise provided by Iconoclast LLC.
Additional information is available upon request.
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