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INTRODUCTION

The incentive of these target funds, from a regulatory and lobbying
standpoint, is to demonstrate that they don’t exist. — Mike Green

Michael Green has been a student of markets for nearly 30 years with a particular focus on market
structure. His work on the impact of the growth of passive investing has been presented to the
Federal Reserve, the BIS, the IMF and numerous industry groups. Most recently he was a
discretionary Portfolio Manager for Thiel Macro, LLC, the private office of Peter Thiel. Prior to
joining Thiel, he was Founder and Chief Investment Officer at Ice Farm Advisors, a discretionary
macro fund seeded by Soros Fund Management. Prior to founding Ice Farm Advisors in 2014, Mr.
Green was a Managing Director and Portfolio Manager at Canyon Capital Advisors LLC where he
founded the New York office, growing it to over $2B in AUM. Mr. Green holds a CFA designation
and received a B.S. from the Wharton School, University of Pennsylvania.

WHY DO I CARE?
Mike and I first met a few years ago at a small gathering in NYC. We connected again in early
September of this year and ended up getting together in Union Square for a drink. One drink turned
into two, and eventually, we were walking around Greenwich Village, geeking out about systematic
passive investing, target funds, volatility term structure, automation, etc. We ended our evening at
a diner I used to frequent near Washington Square Park. We left the diner at around 2:30AM after
consuming a few plates of breakfast (I had eggs over-easy, bacon, and toast). I had already been
begging Mike to come onto the program for a while at this point, but after that conversation, I knew
that anything we did together would be a hit. Mike has a way of articulating what the rest of us find
“not quite right” (what he refers to as the markets’ “uncanny valley”) about financial markets in a
way that really hits home for me.
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THE AUTOMATIC UNIVERSE
It is worth observing that while the post-2008 period has seen a flourishing of interdisciplinary
approaches to economics that pull from fields like behavioral psychology and complexity science,
there has been a simultaneous doubling and tripling down among investors on strategies that not
only see markets as stochastically predictable, but actually responsive to automated approaches
that rely solely on the axiomatic assumptions that the world is well understood, all information is
available and readily accessible, and markets always returns to equilibrium. These approaches do
not incorporate new information like price data or value metrics in their transaction functions. Most
importantly, they do not incorporate the impact of their own behavior. The only thing that matters
in many cases is one’s age. The forces of automation, themselves driven by our diminishingly
available brain space (what Rana Foroohar alludes to when she says that “…the reason that it’s
tough to tackle the challenges wrought by Big Tech is that we spend so much time being distracted
by it.”), coupled with the yield imperative nurtured by what Jim Grant has called “midget interest
rates," seem to have overwhelmed our own understandings about how the world actually works.
Despite interdisciplinary advancements in how we think about markets and the economy in the last
10 years, the imperative of delivering yield above what the market can bear (on a reasonably, riskreward basis) mangled with the cognitive overload that investors and clients are experiencing in
their daily lives may be leading us down a path of self-destruction. We are headed straight over the
cliff and our herd instinct is overloading our judgement. It’s what’s finally enabling us to do it.
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Comforted by the Actions of the Herd

Forces of Automation & Yield Imperative < Our Understanding of Markets

This gist of our conversation dealt with an observation about how we are all feeling increasingly
overwhelmed with the demands of daily life. Not only are we feeling overwhelmed, but we are glad
to hand over whatever we can to someone else, whether it is our schedule to Siri, our driving
instructions to Google, or our movie recommendations to Amazon and Netflix. In Mike’s view,
nowhere has this phenomenon had as much of an impact as it has had in financial markets, where
systematic, passive investing has automated the investment process like nothing we have ever
seen before, with dire consequences.

Too Many Decisions to Make—Passive Makes it Easy

Mike compares what we see in markets today to what robotics designers call "the uncanny valley,"
a term used to describe the aesthetic confusion of encountering an android who eerily resembles
a human just enough to be noticeably disturbing. Many of us know that something is wrong, but
can't quite put our finger on what it is. Some of the best active managers in the business have given
up trying. I've really wanted to find some way to articulate this phenomenon and I think this is it…
Overwhelmed by Choice — Choice is an essential innovation of modern consumerism. The
perversion of the modern world is that we have come to a place where people are overwhelmed
with decisions and are more than willing to hand them off to someone or something that promises
to reduce the complexity of stress in their lives. In other words, we are now so overwhelmed by
choice that we are looking for ways to eliminate decision-making from our lives. Systematic, passive
investing takes that choice away from us. It stuns us with the simplicity of its questions and the
soothes us with the sure-footedness of its answers. Q: What do you think is going on here, not in
markets, but in the world more broadly that accounts for this radical change in our approach to
capital allocation through passive investment that we have seen in recent years?

THE MOVE TOWARDS PASSIVE
I’d like to briefly touch on how we got here. Granted, regular listeners are probably already familiar
with our episode on the History of Financial Theory, which I recommend to anyone who wants to
understand the origins of Modern Portfolio Theory (MPT), the Efficient Market Hypothesis (EMH),
Capital Asset Pricing Models (CAPM), Value at Risk (VaR), etc.
From Carnegie to Markowitz to Luskin & Tint — Q: How did we get to this place we are today
where, according to you, more than 100% of the net inflows are moving into passive investment
vehicles like target date funds? Q: What have been some of the key drivers of this change?
(regulatory, share-buy-backs, low interest rates/reach for yield, pension fund targets, etc.)
*** Average actively managed dollar must underperform the average passively managed dollar, net
of costs. Empirical analyses that appear to refute this principle are guilty of improper measurement.
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Systemic Passive vs. Algorithmic — Algorithmic investing is saying “I’m going to put in place a
systematic strategy to make investments in either fundamental or price data that I have observed
or that the machine has observed over the last few years.” In other words, algorithmic trading tries
to replicate the decision process of your typical portfolio manager. (e.g. renaissance capital, two
sigma, etc.) Q: What is the difference between what are known as “passive investment vehicles”
and “algorithmic investing?”
Target Date Funds — Q: What is a target date fund? Q: How does it differ from other passive
vehicles? Q: What are the important things to note about such funds and why have you focused so
much on them? Q: How many people do you think understand the scale of this phenomenon?
***Target date fund example (you make just one choice) introduced in 2003

CHANGING MARKET STRUCTURE
1 Mike’s contention is that (1) market structure has changed significantly in a manner similar to the
2 changes that preceded the collapse of the XIV in the volatility space, that this change (2) can be
accounted for by the growth of passive investment strategies and systemic volatility selling, and
3 that (3) these changes present both risks, as well as potential opportunities for active managers
who have been struggling to compete with these passive alternatives. When listening to Mike talk
about systemic passive investment strategies, I’m reminded of Shoshana Zuboff’s Surveillance
Capitalism. Both systemic passive, as well as surveillance capitalism are each a type of economic
logic. Similarly, both become increasingly detrimental and self-defeating at scale. In this sense,
systemic passive, as an economic logic, is a parasite that is growing (or maybe has already grown)
too large for its host. If allowed to grow unencumbered, it will destroy whatever market it inhabits.

Consensus Explanations — One of the things that observers who are trying to explain this
phenomenon often say is that “the market has become more efficient and more skilled and that this
is why most active managers are not doing well.” In this environment, active managers are
incentivized to keep their mouths’ shut and not say or do anything that might cause people to pull
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money out of their funds. Q: What are some
of the more consensus explanations for this
phenomenon that we are seeing? Q: Why
are non-consensus views like yours less
prevalent or less-widely shared? Q: Is it
because managers are afraid to admit that
they are being beaten by some of the most
rudimentary decision trees on earth?
Short Vol — The VelocityShares XIV daily
inverse VIX short-term ETN had become a
very popular retail product in its seven short
years of life, but particularly in its last year of operation, when it grew to a size where its own
presence was affecting the underlying volatility markets for S&P futures. The product itself became
so large that the volume it was transacting in was dominating this futures market. Instead of allowing
people to hedge it was enabling others to speculate. Recognizing that the options were priced as
Black-Scholes (i.e. lognormal distribution where probability of going to zero falls as price rises), but
it was an inverse product (point price
change on underlying required to cause a
-://100% impact was falling), these
options were incorrectly priced. What was
particularly interesting in 2017 was that
single stock volatility was rising as
economic uncertainty grew, but index vol
was falling. The implication of rising
single vol with falling index vol is an
implied collapse in correlation – this did
not seem particularly at odds with the
available data trend, which went back
roughly 7 years to 2011 or so, and exhibited a general fall in correlation over the period. This was
explained as consistent with what you might expect many years out of a recession. Mike has relied
on a mathematical technique to extend the correlation data series back further in time using data
about the co-movements of individual stocks. When he does this, it becomes apparent to him that
correlation is structurally rising, not falling – so 2017 was an extraordinarily unusual event (localized
extreme low in correlation) by his data series. Q: Why has correlation been rising? Q: Was XIV the
canary in the coal mine?
Correlation & Volatility — If we
make our correlation analysis
conditional, (e.g. only using days
where the market moves 25bps
or less) we see why correlation
was perceived to be so low; there
is very little movement from
which we can hope to derive any
correlation. (even if a correlation
existed we wouldn’t have enough
data to observe it. Q: What is the
relationship between correlation
and volatility? Q: How do we measure correlation? Q: What causes correlation to be low? (either:
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there is no relationship or no movement in one of the
variables) Q: What are some assumptions we are
making about correlation that you think are dangerous?
Sources of Low Vol — When market participants are
systematically selling volatility, dealers are able to
acquire it cheaply, repackage, and sell it at higher
prices. This leaves the dealers in a position where they
are “long gamma, long theta”, (i.e. they get paid if the
market doesn’t move.) Hedging these positions
requires the dealers to do the opposite of the market
within a certain range – if the market goes up, they sell
(as they are now longer the market); if the market goes
down, they buy. To the extent that most people think
about options, I imagine they think about them as ways
of going short/buying protection or as ways of gaining
leveraged exposure to the top-side. But there has been
a transformation in recent years from using these
instruments as risk management tools, to using them
as sources of yield enhancement or interest carry (at
least among institutional clients). Q: How has the
options market changed?
When it started… — According to Mike, systemic
selling of volatility began to emerge in the equity
markets between roughly 2005-2006 in the form of
pensions and insurance companies who were seeking
equity substitutes with smoother return functions. Q:
When and why did investors go from being net buyers
to becoming net sellers of options? Q: How much have
volatility risk premiums dropped from a time when
investors like you felt that you were being fairly or even
handsomely rewarded for taking the short-side of a
volatility options trade?
Where it’s coming from… — Sources of such
systematic volatility selling include yield enhancement
strategies (call over-writing, iron condors, variance
selling, etc.) and corporate share buybacks (especially
accelerated share repurchases and systematic 10b5-1
plans). There has also been a lot of interest in these
short vol products by Asian retail investors who are
struggling with even lower interest rates than we are
and are even hungrier for yield. Q: Where is the
demand for some of these short-vol products and
strategies coming from? Q: What are some of the more
impactful sources of vol suppression today? Q: What
role have regulatory changes or practices had in
enabling this dynamic? Q: How much volatility (in terms
of one-month Vega) is being sold every month by the
volatility community in notional terms?
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VIX — the VIX Index—just like the Dow
Jones or S&P 500—was designed to
reflect the cost of short-term volatility
when everyone is buying or selling
options (i.e. it was designed as an
objective measure of short-term vol). It
was designed to be complementary to
the S&P 500, as a reflection of the cost
of hedging. It was not designed to be
traded as a benchmark asset class. Q:
What do most people think the VIX
is/measures and what does it actually
measure?
XIV — Because the market for short-vol futures is so small relative to the broader equity markets,
it took a very short period of time for the XIV to blow up (when the product was launched it had a
3X beta and when it blew up it was realizing a 22X beta). At some point in 2017-2018, XIV became
the market for VIX futures. When the price began to drop there was no one to transact with because
XIV had effectively become the market. Q: How was XIV shorting volatility in a way that didn’t
require VelocityShares to post margin? Q: How leveraged was XIV when it first started trading and
how quickly did it ramp to 22X the S&P? (started at 3X beta and ended at 22X beta) Q: Did investors
in XIV think that they owned a product that had a naturally high level of interest carry without actually
having any idea about the risks that they were exposed to? Q: Is this true of any short-vol product
and what are some of the other ways in which people go short-vol?
Volatility Term Structure — Q: What does the volatility term structure look like today? Q: When
did it begin to steepen and how much of that steepening is the result of excessive selling on the
front end? Q: How does the term structure of volatility resemble that of interest rates and are there
any other similarities? Q: Can we think of a steep yield curve and a steep volatility term structure
as both reflecting a cheap buying opportunity at the front end?
Natural Buyers — Q: Who are the natural buyers of volatility, and what does the distribution of
that demand for vol look like along the term structure (i.e. where and how do these buyers look to
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buy volatility along the curve?) Q: What does the market for long-vol look like? (i.e. who is buying
the long end) Q: Is buying the front end of the curve a good or bad way to hedge against volatility
(i.e. how good of a hedge against risk is a one-month, near the money option)? Q: How does buying
insurance resemble the purchase of volatility and how many people are actually using vol in this
way in order to hedge against other risks in their portfolios?
Algorithmic Hedging — One of the key innovations post 2008 was the introduction of algorithmic
hedging, which depends on a machine to keep an inverted, triple pendulum aloft in a manner that
is well beyond human capability. No matter how intelligent the machine is however, if the downdraft
in market liquidity is large enough, it too will fail to maintain its balance. Q: What is algorithmic
hedging and what role did it play in the events of February 5 th, 2018? (On Feb 5th, for the first time
ever, every stock in the S&P moved in the same direction… it happened 2x in December 2018) Q:
Was the market for insurance (i.e. volatility futures) leaking into the broader equity markets
somehow?

The increases seen in correlation make sense when we consider that more and more of the
universe of asset management is moving into passive index strategies, where all stocks are bought
and sold at the same time and price is not a discriminating factor. To take this a step further, we
can gain a better understanding of the impact that passive strategies have had (and are having) by
looking at how markets have historically worked. When investors are acting in a discretionary
manner, markets work to “discount” future earnings with a higher propensity to buy at low valuations
and a higher propensity to sell at high valuations. If we run these propensities through an agentbased simulation, we can get a pretty good explanation for why valuations change over time but
have traditionally vacillated around a mean. However, when we introduce passive strategies, there
is no valuation feedback. Passive strategies are tremendously simple algorithms – “Did you give
me cash? If so, then I buy. Did you ask me for cash? If so, then I sell.” It’s that simple. As these
strategies grow in market share, the market’s reaction function shifts away from valuation and
towards flows. This is not apparent at low levels of passive penetration—however as passive grows
the markets should begin to behave in an increasingly discontinuous fashion. “News” should
become increasingly irrelevant and flows become the dominant theme driving prices. In other
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Active Manager Die-off

Passive Swamps Everything

ECOSYSTEM DECLINE

words, the dominant variable in determining expectations about future prices becomes the systemic
flow of non-discriminatory buying by passive investors who rely on the rest of the market engage
in the battle of price discovery so that they can free-ride on what they assume has been a fairly
priced, efficient market.
Passive Shuns Cash for Stocks — You have said that “in addition to changing the market’s
propensity to buy or sell, passive strategies also shun cash” and that “this has an unappreciated
inflationary impact on valuations, and we can see this impact if we look at the median stock in the
S&P 500. Since 1990, valuations have roughly tripled and now sit 70% above March 2000 levels.
Many would argue that valuations should be higher as the companies have gotten better over time
(more tech, etc.) but this is actually the case. The current median company is VF Corp – a shirt
manufacturer that has not changed margins, growth rates, ROE, etc.” This inflationary dynamic
means that equities are far too large a share of most portfolios given demographic. (Fidelity had
this recently announced warning). Q: Can you explain what you mean by “shun cash?” Q: How do
we know that these higher valuations are not justified because of gains in efficiency brought about
by technology and other innovations? Q: How has the inflationary impact of passive affected
portfolio allocation across age brackets and what is the significance of these changes?
Passive Imperative — If there is an inflationary dynamic associated with passive, and passive
penetration is a proxy for time (passive gaining share), then the market returns are convex and
tools used in the industry to measure manager performance (Sharpe ratio, alpha, beta) will give
the wrong answers. Q: Is the problem with active management not that there are too many active
managers competing away alpha, but rather that passive penetration is an undeclared variable?
Alpha Declines — Using this model, we should see “alpha” declining in a near linear fashion over
time (depending on flows), because generating alpha becomes increasingly difficult right up until
the moment when the market breaks. Indeed, according to data compiled by Mike, both hedge
funds and yield enhancement strategies like call overwriting (buy-write) are seeing a structural
collapse in alpha. Mike says that “traditional theories cannot explain this,” and that “it’s important
to note that ‘alpha’ on buy-write strategies has now turned negative — this means options are being
sold at prices where they have positive expected returns in violation of financial theory (but
consistent with a world where everyone is selling volatility).
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Reduced Float on Information Days — Another
impact of the rise in passive, according to Mike, is
that “effective float is reduced on ‘information’ days
(e.g. earnings announcements). No one at
Vanguard is paying attention to or trading on
earnings which means the increased volume of
these days is concentrated in active portfolios. On
these days, stocks are trading as if they have
sharply reduced float (which they do as passive
doesn’t trade) and this trend is growing over time.”
Baby Boomer Go ‘Boom-Boom’ — It’s important to note that the growth of target date funds (the
most age sensitive approaches to passive) has been explosive – from zero dollars in 2003 to over
two trillion dollars in 2019. Vanguard expects 80% of their investors will be in a target date fund by
2023. This means we will know their allocations and purchases/sales before they do simply by
looking at their age. In some sense, passive goes from being a clever, highly efficient investing
strategy to becoming systemically dumb money at scale. Q: When are we going to see the
demographic rotation out of equities and into bonds and other safer, fixed income assets?
Target Reallocation — Target date funds have structural reallocation dates. Every five years
Vanguard’s funds (and others) reallocate. Q: What will 2020 look like given that the value of assets
in these vehicles is nearly five times what it was in 2015 and given the structural reallocation dates?
US Demand for Negative Yield — US passive investors are increasingly the dominant investor in
foreign negative yielding bonds due to their inclusion in the Barclays Global Bond Aggregates. Q:
Who are the marginal buyers all of the negative yielding debt?
Positive Feedback Index Weightings — Like the late 1990s equity market (market cap weighted
vs. float weighted today), the structure of the bond indices has a flaw — weights are determined by
prices which rise sharply as yields go below coupon. As a result, passive investors are raising their
allocations to negative yielding assets due to index construction. Q: Is there a perverse feedback
function that’s encouraging investors to increase allocation and ownership of negative yielding debt
as the price of this debt continues to rise, which means that it gets a higher weighting in the index?
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NOW WHAT?
Front Running Fiduciaries and Boomers
— Q: If passive is an undeclared variable,
doesn’t that mean if you can quantify its
impact that you can make money until
everyone else starts doing the same thing?
Volatility Bargains — Q: Where do you find
the best volatility risk premiums?
Volatility Brokers — I saw an interview you
did with Benn Eifert, were he said that the
historically best practice is to wait until the
end of the day to decide whether or not to
sell a long-gamma position, because brokers
and market makers tended to be short and
needed often to cover and that would turn a
small or medium move into a large move.
He says today the opposite tends to be true.
Q: Doesn’t this mean that brokers would
actually not be warehousing much of this
exposure then?
Options Straddle — Q: How do you
measure the changes in how volatility is
priced? Q: How does an options straddle
work?
Miscellaneous — Q: How are pension
funds using systemic call overwriting
strategies? Q: How do regulations impact
this market and this story?
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QUOTES
“We, the masters of the universe, are now being beat by
systemic trading strategies. …. we are sitting around
asking ourselves, maybe we aren’t that good after
all?”— Money Manager
“The industry is an ineffective spokesman for itself,
because managers are genuinely worried that the
machines are better than them. They are afraid to speak
up. As a result, they keep their heads low and just hope
to survive.” — Mike Green

TERMINOLOGY & DEFINITIONS
Monte Carlo Methods, are a broad class of
computational algorithms that rely on repeated random
sampling to obtain numerical results. The underlying
concept is to use randomness to solve problems that
might be deterministic in principle. They are often used
in physical and mathematical problems and are most
useful when it is difficult or impossible to use other
approaches. Monte Carlo methods are mainly used in
three problem classes: optimization, numerical
integration, and generating draws from a probability
distribution.
Contango (backwardation) is used to define the structure of the forward curve. When a market is
in contango, the forward price of a futures contract is higher than the spot price. Conversely, when
a market is in backwardation, the forward price of the futures contract is lower than the spot price.
Call Overwriting Strategies can be viewed as selling a form of insurance whereby the option
seller receives an upfront call premium for writing insurance to a buyer who wishes to gain long
exposure with limited downside risk. The main risk and potential cost at expiration to the call option
seller is the liability born if the security/index moves above the strike price plus premium points
received.
Sharpe ratio (also known as the Sharpe index, the Sharpe measure, and the reward-to-variability
ratio) measures the performance of an investment (e.g., a security or portfolio) compared to a riskfree asset, after adjusting for its risk. It is defined as the difference between the returns of the
investment and the risk-free return, divided by the standard deviation of the investment (i.e., its
volatility). It represents the additional amount of return that an investor receives per unit of increase
in risk.
Gamma is the rate of change in an option's delta per 1-point move in the underlying asset's price.
Gamma is an important measure of the convexity of a derivative's value, in relation to the
underlying. A delta hedge strategy seeks to reduce gamma in order to maintain a hedge over a
wider price range. A consequence of reducing gamma, however, is that alpha will also be reduced.
Factor investing is an investment approach that involves targeting quantifiable firm characteristics
or “factors” that can explain differences in stock returns. Over the last 50 years, academic research
has identified hundreds of factors that impact stock returns. Security characteristics that may be
included in a factor-based approach includes size, value, momentum, asset growth, profitability,
leverage, term and carry.
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