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Prologue - What Would Be Different This Time?

The Occasion: Record Highs, Record Debt, a Record Day

One does not need to know the scenario to calculate it. Whether a dramatic selloff in
U.S. Treasuries sends a panicked domino chain through the financial system,
whether Russia tests NATO, a blockade of Taiwan begins, a bank fails, or a debt-
financed hyperscaler loses its credit lines. The trigger is interchangeable, the
amplifier mechanism behind it is not. This paper therefore begins with a calculation
rather than with theory. It is, in the literal sense, a paper out of risk management,
and risk management appears more important in this market environment than ever.
The occasion is the present. As these lines are being written, on Thursday, August
27,2026, the S&P 500 trades a good one and a half percent below its record high of
August 13 (7,798.99 at the close, 7,816.70 intraday)!, U.S. market capitalization
stands at roughly 230 percent of economic output, and in the past week the federal
debt of the United States crossed the $40 trillion mark for the first time in history,
months earlier than forecast, because rising bond yields are driving the interest
burden?; the yield on thirty-year Treasuries sits at 5.18 percent, against 4.86 percent
at the start of the year!. Practically every amplifier from our previous white paper
»Riding the Amplifier” trades near its all-time high at the same time. (more on this
later) The question is thus on the table: what would a shock on the order of the
collapse of the investment bank Lehman Brothers, which triggered the global
financial crisis in September 2008, do in this market structure, and what would be
different this time?

How little theoretical that question is, the market demonstrated itself in the week
before this paper went to press, at first in the pleasant direction. On Wednesday,
August 19, 2026, Moderna gained 177 percent in a single trading day, from $62.96 to
$174.38, on more than thirty times its usual volume?. The trigger was fundamental
and real: a successful Phase 3 trial of the individualized mRNA cancer therapy with
Merck. But the amplitude came from the amplifiers. Short sellers lost $5.5 billion in
one day by Bloomberg’s count?, and forced covering, options leverage, and
momentum flows translated a piece of good news into a move that a mature large-cap
company has historically almost never shown: an established pharmaceutical group
nearly tripled between open and close. Anyone who watched that day understands
why professional investors have since been talking more loudly about the opposite
direction, because the same amplifier mechanism that translated the positive spark
into plus 177 percent is waiting for the negative one.

The most widely discussed candidate for that negative spark sits in the circular
financing of the Al complex: the Bank for International Settlements devoted a
warning of its own to it in its June 2026 annual report (“Corporate credit is
vulnerable to repricing on Al disappointments”)’: the AI companies’ investments are
increasingly debt-financed, their credit premiums are rising while the rest of the
investment-grade market tightens, and a substantial share of reported revenue is
generated circularly, as capital that flows in as equity and comes back as revenue;
Chapter 9 goes deeper. This is where the interest rate worry and the Al worry weave
into a single risk: a credit-financed investment boom meets a government that itself
has to refinance $40 trillion, and both compete for the same capital in the same bond
market. Long-term yields are the canary in that coal mine: if they keep rising, they
simultaneously hit the valuations of growth stocks, the refinancing of the Al debt, and


https://www.op-group.info/research/riding-the-amplifier/

the government’s debt service, all against a geopolitical backdrop, from Ukraine to
Taiwan to the Middle East, as tense as it has rarely been. The dominoes behind it
have names: if the hyperscalers cut their investment plans, their suppliers’ order
books freeze, the revenue shock hits valuations, and the chain would run, this time
downward, through the same amplifiers as on August 19. The Moderna day is thus
the blueprint of what this paper insures on the downside, and the reason the
probability of an amplifier swing in the wrong direction rises with every additional
building block.

Everything and Nothing: The Answer to Reinhart and Rogoff

The title question is a deliberate allusion. The Harvard economists Prof. Carmen
Reinhart, formerly chief economist of the World Bank, and Prof. Kenneth Rogoff,
formerly chief economist of the International Monetary Fund and one of the world’s
most renowned scholars of financial crises, measured eight centuries of financial
crises in “This Time Is Different: Eight Centuries of Financial Folly” (Princeton
University Press, 2009) and gave the recurring late-cycle fallacy a name: the this-
time-is-different syndrome, the firm belief that financial crises happen to other people
in other countries at other times, not to us, here and now; that we are smarter, that
we have learned from the mistakes, that the old valuation rules no longer apply.
Their answer from the data is sobering: it is never different. Crises always arise from
the same material, excessive debt accumulation and overconfidence, and their depth
follows a pattern: in the average severe banking crisis, equity prices fall 55.9 percent
over 3.4 years®; the 2007-2009 cycle delivered minus 56.8 percent, almost exactly
the textbook value. Our answer to the title question is therefore: everything and
nothing. Nothing would be different about the trigger. It does not have to be another
banking crisis, but today’s candidates, rising interest rates, ballooning sovereign
debt, a credit-financed investment boom, are the same ingredients from which crises
have arisen in Reinhart and Rogoff’s eight centuries; the $1.53 trillion of margin debt
and the $40 trillion of government debt in this cycle stand squarely in that tradition.
The depth, too, would presumably differ little. This time, however, the
acceleration will take on an entirely different scale, and that is the core
thesis of this paper: the next crisis will probably be triggered the way crises
have always been triggered, but it will be fueled by entirely new variables,
and it will therefore probably run faster and more violently than its triggers
would suggest. The syndrome Reinhart and Rogoff warn against is the belief that
this time the crisis will not come. The variant this paper considers more dangerous is
subtler: the belief that when it comes, it will come as slowly as it used to.

The Reference Case: 2008 in Numbers

The reference case is precisely documented, and from today’s vantage point it is
surprisingly slow. On September 15, 2008, Lehman Brothers filed for bankruptcy, the
largest in U.S. history, and the S&P 500 lost 4.7 percent that day. Then, at first, the
opposite of what everyone expected happened: a short-selling ban and the
announcement of the TARP rescue package forced squeeze days of plus 4.3 and plus
4.0 percent, and the Lehman week ended higher. The real plunge came in week
three, when Congress initially rejected the package: minus 8.8 percent on September
29. Twenty trading days after Lehman, the index stood 28.2 percent below its
starting level; the low did not follow until March 2009 at minus 56.8 percent, 355
trading days after the October 2007 high; the market had needed 188 trading days



from the high just to reach minus 20 percent. Even in the epicenter of the panic, the
cascade kept a weekly rhythm: 36 of the 76 trading days between Lehman and year-
end moved by more than three percent, in both directions, including recovery days of
plus 11.6 and plus 10.8 percent in the middle of the fall’.

The Accelerants of 2026

The accelerants the same shock would hit today are different from 2008. U.S.
investors’ margin debt stands at $1.53 trillion, roughly four times the pre-crisis peak
of 2007, up 51.5 percent within a year, with investors’ free credit balances at record
negative levels. Leveraged ETFs manage roughly $250 billion globally; in 2008 they
were a young niche product. They account for only about one percent of ETF assets,
but roughly one sixth of daily ETF trading. Zero-day options, nonexistent in 2008,
account for 65 percent of S&P 500 options volume. Perpetual futures, approved for
U.S. retail investors since May 2026, trade around the clock, seven days a week, with
up to 40x leverage, and know no margin call, only immediate forced liquidation; the
segment’s largest platform, Hyperliquid, with $633 billion of trading volume in the
first quarter alone, is currently being brought into U.S. legality by the CFTC at the
urging of the White House: President Trump announced on August 19 that work was
underway to bring it “fully compliant” to the U.S. market®. Vol-target funds and CTAs
steer their equity exposure mechanically off realized volatility. Passive capital, which
overtook active for the first time at the end of 2023 (today 55 percent of U.S. fund
assets), sells into outflows just as price-insensitively as it buys into inflows, and
according to the elasticity research of the economists Prof. Xavier Gabaix (Harvard)
and Prof. Ralph Koijen (University of Chicago), one dollar of flow moves roughly five
dollars of market capitalization®. On the other side of the book, nothing comparable
stands against this: the depth of the E-mini order book fell by roughly 90 percent in
the stress of April 2025, to at times about five million dollars at the top of the book.

The Arithmetic: Four Waves of Mechanical Selling

From this, one can calculate without guessing. First wave, still on the trigger day: the
rebalancing mechanics of leveraged ETFs sell into falling markets, regardless of
price, purely as a function of the day’s move; the Federal Reserve called these
products the “new portfolio insurers” as early as 2013. In 2011, one percent of index
movement triggered about one billion dollars of these mandatory orders; in
September 2024, Morgan Stanley put the figure at just under seven billion per
percent on $117 billion of product assets, and on September 3, 2024, roughly $15
billion were actually measured on a minus three percent day in the Nasdaq-100.
Scaled to today’s roughly $250 billion of AUM, a minus-five-percent day means a
selling wave of roughly $60-75 billion, concentrated into the closing auction,
calculable in advance and therefore an open invitation to anyone who wants to front-
run it. For calibration: in 1987, $60-90 billion were insured via portfolio insurance, at
its core a dynamic delta hedge that mechanically answered price declines by selling
index futures and is thus the direct precursor of today’s rebalancing mechanics, and
on October 19, according to the Brady Report, a good three billion dollars of
mechanical forced selling by these programs and their imitators was enough to push
the Dow down 22.6 percent. Second wave, overnight: perpetual futures keep trading
while the cash market sleeps. What that cascade looks like has been documented
since October 10, 2025, when a single tariff post liquidated $19 billion of leveraged
positions within 24 hours and shaved 43 percent off the open interest of the crypto



perp market, from $217 billion to $123 billion; the only market segment already
running fully under the new regime has thus delivered the dress rehearsal. Third
wave, the following days: vol-target strategies and CTAs cut their equity exposure
when volatility jumps; Barclays put these sales at $225 billion within a few days after
the February 2018 volatility shock, and in February 2026 Goldman Sachs reckoned
with up to $33 billion per week and $80 billion per month from CTA models alone.
Fourth wave, the weeks after: margin calls work through the $1.53 trillion stock of
margin debt, procyclically, as in every cycle before.

The Compression Is Already Measurable

That these waves are not theory is shown by the sequence of recent shocks, because
the compression is already visible. In 2020 the S&P 500 still needed 16 trading days
to fall 20 percent, against 188 in the 2007/2008 cycle. On February 5, 2018, the VIX,
the barometer calculated by the Cboe of the S&P 500 swings the options market
expects, the most important professional instrument for trading volatility, in market
jargon the fear index, doubled in a single day (from 17.31 to 37.32, plus 116 percent)
because short-volatility products chased their own hedges; products with roughly
three billion dollars in assets died overnight. On August 5, 2024, the Nikkei fell 12.4
percent in one day, the worst plunge since 1987, and bounced 10.2 percent the
following day; the VIX printed 65.7 intraday. On April 7, 2025, a tariff announcement
was enough for an intraday 60.1. Readings of that magnitude were produced in 2008
only by the collapse of the banking system; today they arise from a press release. The
Bank for International Settlements classifies the 2024 episode, soberly, as exactly
what this paper describes: volatility, sharpened by procyclical deleveraging and
rising margins.'°

The Scenario as a Sum

Putting the building blocks together yields the picture of the prologue chart. A
Lehman shock today would hit four times the credit load, mandatory sellers that did
not exist in 2008, and an order book that is 90 percent thinner under stress. In this
arithmetic, the Lehman day of minus 4.7 percent becomes a day of minus 8 to minus
12 percent; the upper bound was demonstrated for real by the Nikkei in 2024. The 18
trading days the market needed in 2008 to get from Lehman to minus 20 percent
become a few days, because the cascade keeps running at night and on weekends
and opens with gaps instead of prices. What follows from this? The result would
resemble one of the notorious short squeezes, only with the sign reversed: in a
squeeze, the forced covering of blindsided short sellers drives prices up; here, forced
selling would push them down, triggered by margin calls and liquidation thresholds,
not by a changed view of the companies. No investor has to lose faith in his
underlying; it is enough that the dominoes start wobbling fast enough. The first
forced sales then trigger the next, and the trigger only has to be strong enough to
breach the first liquidation threshold; the chain does the rest itself. That is why the
countermoves belong to the scenario too: plus 6 to plus 8 percent on individual days
in the middle of the fall would be no all-clear but a confirmation of the regime; 2008
delivered plus 11.6 percent, the Kospi in July 2026 plus 18. The amplifier knows no
direction, only amplitude. None of this is a forecast, and the ranges of the red path
are an illustration, labeled as such. But every single building block of the sum is
documented, quantified, and evidenced in the annex. The only thing missing is the
trigger.



What would be different this time? A Lehman shock in the amplifier regime

Left: the S&P 500 from Sep 15, 2008 (EODHD, actual) against an illustration of the same cumulative move under the amplifiers of 2026. The red path is not a forecast,
but the sum of documented mechanical selling waves; each annotation cites the real-world evidence.

The path: 2008 actual, 2026 as flow arithmetic
The accelerants: 2008 versus 2026
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54 short-selling ban, TARP) = = 2026 illustrative: the same shock in the amplifier regime
4.7%

(
Lehman day: — 30t - 81202€

30 - 2/2022

Margin debt (FINRA)
2008: $0.4tn (peak 7/2007)
2026: $1.53tn (6/2026), roughly four times as much
Leveraged ETFs: rebalancing per 1% daily move
2008: young niche product; = $1bn per 1% (Fed study, as of 2011)
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LETF closing auction $60-75bn, overnight and through the the same distance in less For perspective: in 1987, roughly $3.5bn of mechanical forced selling
negative gamma, thin order book weekend (precedent Oct 10, 2025:  than half the time (portfolio insurance; Brady Report) was enough to trigger —22.6% in a single day.
(Nikkei Aug 5, 2024: ~12.4% actual) $19bn in 24h) A —5% day in 2026 generates $60-75bn of sales into the closing auction from
=351 LETF rebalancing alone, into an order book 90% thinner under stress
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Trading days from trigger

Sources: EODHD (price paths, own calculations) - FINRA via dshort - Federal Reserve (Tuzun 2013) - Morgan Stanley/JPMorgan via Bloomberg (9/2024) - Cboe - CoinDesk Research (10/2025)
Barclays (2/2018) - Goldman Sachs (2/2026) - Brady Report (1988) - Bloomberg (8/2026) - US Treasury (federal debt). lilustrative path: own arithmetic, assumptions disclosed in the prologue. © 2026 David A. Pieper

Prologue chart: a Lehman shock in the amplifier regime. Left, the real S&P 500 path from Sep 15, 2008
(EODHD, own calculations) against an illustrative compression of the same distance under the amplifiers
of 2026; right, the inventory of the accelerants, 2008 versus 2026, above it in gray the rise of U.S. federal
debt from $10 to $40 trillion (U.S. Treasury). The red path is not a forecast but the sum of individually
documented mechanical selling waves; the chart deliberately sits outside the figure numbering. Sources
and confidence levels in the annex.

What This Paper Makes of It

How things would continue from there, nobody knows, and nobody seriously wants to
imagine it; many readers will remember the days around the collapse of Lehman
Brothers. Policymakers would then be on the clock to calm and stabilize the financial
markets, with trading halts, short-selling bans as in 2008, guarantees and fiscal
packages, just as governments and central banks around the globe ultimately did,
successfully, back then. Whether those instruments would bite in time in a market
that keeps running at night and on weekends, and how all of this would play out
under today’s political regime, is speculation, and this paper abstains from it. The
prologue’s claim is more modest: to show, on the basis of documented facts and in
the conditional, what could happen if a sufficiently strong trigger hits the accelerants
described. From this arithmetic follows the conviction that carries the rest of this
paper: in this regime, tail risk hedging is not a footnote of risk management but one
of its central tools: small, rules-based, convex. How, with which instruments, at what
price, and with what tactics when the chain actually snaps, is what this paper is
about.

Preliminary Remarks

This paper is the flip side of “Riding the Amplifier” (op-group.info/research). The
predecessor paper argued that equity markets have shifted into a structurally new
momentum regime: passive capital, options markets, explicit leverage, a growing
speculative capital base, and an agentic retail layer mechanically amplify price moves
in both directions. Whoever takes that thesis seriously must think it through to the
downside. That is exactly what this paper does. It is written to stand on its own:
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whoever does not know the predecessor paper finds its thesis summarized in two
sentences at the start of Chapter 2.

The central claim is this: in an amplifier regime, tail risk hedging, the insurance
against the clearly defined extreme event, not the running management of daily
volatility, moves from a specialty of institutional niches to a core question of portfolio
construction for every professional investor. Not because the big crash is certain to
come; this paper is not a crash prophecy. But because large swings may be the new
normal: the data in Chapter 3 show that market breaks have not become more
frequent over the decades, but markedly faster, and that extreme trading days have
been clustering since 2020 at a density unknown in the decades before 2000.

Put pointedly: risk management is entering a new phase: away from expensive daily
beta and volatility hedges and defensive portfolio overhauls, toward the intelligent
underwriting of an explicit catastrophe insurance. And this paper is, throughout, the
document of an optimist: permanently invested in equities, out of conviction, and
insured precisely because of it.

Two honest observations up front, because they run through the whole paper. First:
insurance costs money. The empirical literature against permanent put protection is
strong, and this paper quotes it at length rather than concealing it (Chapters 8 and
11). Second: the benefit of the insurance depends almost entirely on discipline, on
the budget, on the instrument, and above all on monetization. The case study in
Chapter 4 shows the same put that, on April 8, 2025, the low of the “Liberation Day”
break, was worth roughly eleven times its premium in the market, and expired
worthless ten weeks later.

Data basis: all own calculations rest on daily closing prices from the EODHD
database, retrieved in August 2026. The full description of the data basis, the cross-
checks, and their limits is in the annex.

This paper is not investment advice, not an offer, and not a prospectus. It shares an
observation, an architecture, and a framework for action, deliberately including the
counterarguments.

1 - What Tail Risk Catching Is, and What It Is Not

The term itself is established: by market convention, “tail risk” denotes the risk of
price moves of more than roughly three standard deviations beyond the expected
value, precisely those extreme events that occur in the fat tails of real return
distributions far more often than the normal distribution allows!'. For “tail risk
hedging” as a discipline, by contrast, no generally established, operational definition
exists: the academic literature treats partial aspects (protective puts, long volatility,
crisis alpha), and practice blurs them together. This paper therefore defines the term
itself, and the definition carries the entire argument:

The intellectual father of these tails gave them the name that has made it into
everyday language. Nassim Nicholas Taleb, a former options trader and today
professor of risk engineering at New York University, called those events black
swans in “The Black Swan” (2007), events sharing three properties: they lie outside
regular expectation, their impact is extreme, and they appear explicable only in
hindsight'?. For this paper that is not a footnote in the history of ideas but a working



premise: the triggers of large drawdowns are frequently exactly such black swans,
hardly or not at all forecastable, and when they are, recognized in time only by an
extremely small few; in professional terms, the trigger lies outside the known
distribution. That is precisely why this paper insures the event and not the forecast:
an insurance policy has to pay when the thing nobody saw coming occurs, otherwise
it is not one. Taleb’s own answer to the swans, the barbell strategy, is taken up in
Chapter 11.

Tail Risk Catching is insurance against a clearly defined extreme event. The
insured event of this paper is an equity drawdown on the order of 30 percent,
fast, correlated, with no place to retreat within the equity market. An
insurance needs a clear event, a known premium, and a convex payoff profile:
it costs little, and predictably, in calm years, and it pays a multiple in the
emergency.

What do we mean when we speak of “the emergency”? Market language is
astonishingly imprecise here, and the fuzziness is not harmless: whoever insures a
“correction” is buying a different product than whoever insures a catastrophe. Table
1 sorts the convention and the actual frequencies (from the data series of Chapters 3
and 5).

Table 1 - The Magnitudes of the Emergency: Convention and Frequency. All thresholds and counts
on a daily-closing basis (EODHD, own calculations)

Frequencies: own calculations from EODHD daily closes (S&P 500 since 1950, Nasdaq-100 since 1985),
episodes on a closing basis; methodology in Chapter 3. “Correction” and “bear market” follow common
market convention; for “crash” and the category beyond —50% no official definition exists.

Threshold Convention Frequency S&P (since Examples
1950) - Nasdag-100
(since 1985)

from -10% “Correction” 26 - 34 episodes 2018, April 2025, July 2026;
routine event, not an insured
event

from -20% “Bear market” 11 - 8 episodes slow: 1973/74, 2022 - fast: 1987,
2020
no fixed threshold “Crash,” defined by speed, not = S&P three times since 1987 (-20% in one day), Covid
depth 2018: -10%in < 16 2020, Liberation Day 2025
trading days
from ~-50% no established term; this S&P 1 - Nasdag-100 2 2008 (-57%) - Nasdaq 2000-02
paper: catastrophe episodes (-83%), 2007/08 local (-54%) -

Dow 1929-32 (-86%)

The insured event of this paper, minus 30 percent in a short time, sits deliberately
between bear market and catastrophe: deep enough that no running risk
management catches it, and frequent enough that it cannot be dismissed as a once-a-
century event. It is at the same time the central scenario of the amplifier argument: if
the mechanics of Chapter 2 hold, the next emergency looks more like 2020 and 2025,
that is, minus 20 to minus 30 percent in days to weeks, and not like the months-long
bear markets of the old world. The taxonomy also makes visible a second distinction
that runs through the whole paper: the fast crash and the catastrophe are different
insured events. One is paid via the explosion of fear, the other via the intrinsic value
of deeply struck strikes; Chapter 4 calculates both with real market prices. A minus



of 83 percent, as the Nasdaq-100 experienced after 2000, is neither a correction nor
a bear market. It is the case for which there is not even a word.

The Dividing Line: Risk Management or Insurance

From this follows the dividing line that is most often blurred in practice: a hedge
book performs running risk management, reduction of individual exposures, beta
steering, rebalancing. A tail-hedge book performs catastrophe insurance. Both are
legitimate disciplines; but they answer different questions, use different instruments,
and are priced differently. Whoever hedges daily volatility insures against the wrong
risk and pays the highest of all premiums for it, namely the permanent one.

The classic tool of that other discipline is the index future. Selling contracts on the
S&P 500 or the Nasdaqg-100 cuts beta immediately, liquidly, and at practically no
premium; recent research shows a remarkable result here: in managing tail risks
with futures, naive one-to-one hedging beats nearly every econometrically optimized
method, because the estimation errors of the complex models eat up their theoretical
edge (Cao/Conlon 2025), a confirmation of this paper’s simplicity principle from an
unexpected quarter. But the future is symmetric: it caps the downside by giving up
the upside to the same extent, and it pays for the “hedge” by forgoing exactly the
return the portfolio exists for. A future is beta steering, not insurance; it lacks what
defines the roof of this paper, namely convexity. That is why it deliberately does not
appear in the roof of the House of Hedging (Chapter 6) but belongs in the hedge
book: the legitimate neighboring discipline this paper treats by delineating it. Figure
1 makes this asymmetry visible at a real market price: the same portfolio, once with a
full futures overlay, once with a two-year LEAP put 30 percent out of the money. At
minus 30 percent, the two hedges are only 19 points apart; at plus 30 percent, the
entire upside separates them.

Asymmetry made visible: the future caps both sides, the put only one

: +30%:

: unhedged 130.0 /
140 - : with put 128.5 /
: with future only 100

~
with put 80.6

with future 100

137, e At S ISR DSIPISST - AS TS S——

120- —30%:
unhedged 70.0

Portfolio value (start = 100)

—— Portfolio unhedged
=== Portfolio + short index future (full overlay): capped symmetrically
= Portfolio + LEAP put 30% OTM (Jun 2028, premium 1.9%): convex

40 -

—40 -20 0 20 40
Market move over two trading days (%)

© 2026 David A. Pieper

Fig. 1: Beta steering versus insurance, model calculation on a real market basis: SPY $773.26 (close Aug
7,2026), LEAP put strike 540 (30% OTM, expiry June 2028), market price $14.37 (EODHD), premium
1.9% of the portfolio. Valuation two trading days after the shock, Black-Scholes with volatility calibrated
from the market price (27.6%) and a vol rise in the selloff; the red band shows the range of the vol
assumption. The future caps upside and downside symmetrically; the put costs premium and pays only on
the downside. Own calculations and presentation.



Locking In Gains: The Third Discipline and Its Price

Between the two disciplines lies a case that comes up in family office practice more
often than either: locking in gains. The pattern is always the same, most recently and
typically with fortunes that built double-digit million gains in the memory rally of
2026. The gain sits on paper, the fear of giving it back grows with every price jump,
and with large and especially with newly minted fortunes this loss aversion is
psychologically pronounced; the options market offers the fitting structure: the
collar, in which a put below the current price is bought and financed by selling a call
above it. The result is a corridor. Today’s gain is largely secured, the future one
capped, the net premium often near zero. Is that tail hedging? No, and the distinction
matters in practice. The collar insures an existing position near the money, not the
portfolio’s extreme event; above all, it pays for the protection not with a small
premium but with the upside itself, it gives away exactly what the position is held for.
The long-run record matches: the collar benchmark on the S&P 500 delivered 3.2
percent per year over cash from 1986 to 2014, the index 7.3'3. Locking in gains is
thus a legitimate tool of the hedge book for the concrete individual case, say the
concentrated position that cannot be sold for tax or emotional reasons, but it is not a
tail-hedge book. Whoever wants to protect the portfolio against the extreme event
and stay fully invested buys the convexity of the roof and keeps the open upside;
whoever wants to freeze a single position builds the corridor and knows what he
gives up for it. And often the most honest answer to the gain-locking question is the
simplest anyway: sell what you are no longer prepared to carry. That, too, is risk
management, just without a premium.

What the Policy Cannot Do: The Failure of the Insurer

Just as important is the second delineation: the tail hedge does not insure the
absolute greatest catastrophe. Against the endgame of a systemic break, Chapter 14
of the predecessor paper sketched it under “when the safe asset becomes unsafe,” no
options contract helps whose counterparty and settlement infrastructure are part of
the same system. What is insurable is the 30-percent case, not the collapse. Whoever
promises the one while selling the other is doing marketing. What “collapse” means
deserves three sentences, so the delineation becomes tangible. In the fall of 2008, for
the market participants at the core of the system, exactly this worst case, the
breakdown of the global financial system, was on the table for weeks: banks were
forcibly wound down or taken over in fire sales, Washington Mutual remains the
largest bank failure in U.S. history to this day, the mortgage giants Fannie Mae and
Freddie Mac were placed under government conservatorship, and the insurance
group AIG, itself one of the largest sellers of credit default insurance, survived only
through government support commitments peaking at roughly $182 billion. Whoever
held the right insurance with the wrong insurer back then was covered and still got
nothing: the issuer fails, the counterparty does not pay. And the sovereign default,
the same case one level up, occurs historically far more often than the present
suggests; Reinhart and Rogoff count more than 250 external sovereign defaults since
1800'*. Chapter 6 treats this issuer and counterparty risk in detail; here the sober
disclaimer suffices: if the insurer fails, the best policy is worthless.

Insurance, Not a Trade: The Fire Policy

A third delineation closes this chapter, because it is the one most often blurred in the
current debate: hedges, including tail hedges, are of course also used as trades. The



most discussed example right now is the low VIX: an implied volatility near its yearly
low that visibly fails to reflect the market’s unresolved risk stack invites trading the
mispricing itself, a legitimate and at times very attractive position; Chapters 9 and 10
put it in its place. This paper is about something else. An insurance policy is not
traded, it is held: nobody trades his fire policy according to whether his house is
more or less likely to burn this week; you want to be insured when it starts burning.
That is precisely the point of this paper: the policy against the extreme event pays
disproportionately and asymmetrically when the fire comes, and measured against
what it pays out then, it is remarkably cheap to buy. The trade on the mispricing and
the policy against the fire belong in separate drawers with separate rules; Chapter 10
separates them at length.

Who Uses It, and Who Does Not

Who uses tail hedging today? At the core, specialized funds (the Universa/Taleb
school is the most prominent example), large institutional investors with derivatives
mandates, and more hedge funds than the public debate suggests. Hard market data
are scarce, but they exist: the industry service HFM observed as early as 2022 that
pension funds in particular allocate 2 to 4 percent of their assets to tail-risk
strategies, and the Cboe, with Eurekahedge, maintains a dedicated index of tail-risk
hedge funds'®. For family offices and private fortunes, by contrast, no statistics exist
at all, and in all practical experience the instrument is barely used there, not because
it is irrelevant, but because knowledge, access, and governance are missing; the very
absence of any survey is itself a finding. Exactly therein lies the opportunity to
differentiate: Chapter 2 will argue that vulnerability to fast, deep drawdowns today
affects every investor type, and Chapter 2d of the predecessor, why it hits family
offices in particular. When a family office watches 200 million in equities
arithmetically become 140 across such a break, that is a categorically different
experience from an equally large silent markdown in the private equity or real estate
book: the 60 million are on the screen every morning, every newspaper writes about
it, and nobody can say whether it stops at minus 30 percent. The emotional and
psychological pressure of that visibility is enormous, on the family as on the
mandated asset manager, and it is precisely this pressure that forces the expensive
mistakes, the sale at the low, the exit before the best days. A policy that visibly pays
in that moment cushions both, the book and the capacity to decide. There are
families that consciously endure and sit out the break; that is the one legitimate
alternative to the tail hedge: the explicit decision for the ten-to-thirty-year horizon, in
which volatility and beta are expressly irrelevant. For most professional mandates,
and in conservative capital market cultures like Germany’s almost without exception,
that freedom does not exist.

2 - Why Now: The Downside Amplitude of the Amplifier Regime

The predecessor paper’s thesis in two sentences: equity markets have shifted into a structurally new momentum
regime in which passive capital, options markets, explicit leverage, a growing speculative capital base, and an
algorithmic retail layer mechanically amplify price moves, in both directions, across all indices and regions. The same
mechanics that produce the upside amplitude produce, in the break, a deeper and faster correction than in earlier
regimes (“Riding the Amplifier,” 2026). That is all one needs to have read to follow this paper.

The predecessor paper described the mechanism; this paper draws the consequence.
When passive capital sells into the downswing as mechanically as it buys into the



upswing; when options markets tip into negative gamma and market makers sell into
weakness; when record margin balances ($1.53 trillion as of June 2026), perpetual
futures, and agentic retail systems translate price moves into price-insensitive forced
order flow, then the down-move is not the mirror image of the up-move but its
sharper sister. The core finding from Chapter 11 of the predecessor stands
unchanged: in the break, correlations converge toward one, and within the equity
market there is no place to retreat.

Also new versus earlier regimes is where the shocks come from. Large drawdowns no
longer arise only from great world events, tariff policy, pandemic, war, but
increasingly from segment- and industry-specific breaks that reach portfolio
dimension through the amplifier mechanics. The memory correction of July 2026 (the
Kospi at its worst nearly 40 percent below its June record, SK Hynix 52 percent
below its high despite record results), the IBM day of July 14, 2026 (roughly —24
percent, the worst day in a 115-year corporate history), and the AI software selloff of
the same summer show the pattern: whoever held several supposedly safe positions
of the same theme could be down 30 percent from Monday to Tuesday without the
broad market printing a crisis year. The concentrated sector shock can hit any
sector; that is why this paper’s question concerns every investor type.

What an amplifier break looks like in fast motion, South Korea demonstrated in July
2026. The Kospi fell roughly 27 percent from its June record within four weeks; the
margin loans of South Korean retail investors had just before reached an all-time
high of more than 60 trillion won, at roughly three times average leverage. By the
estimates of the Goldman Sachs trading desk, the first two July weeks triggered
margin calls on more than 1.2 million credit-financed retail accounts; 320,000 to
360,000 accounts were forcibly liquidated before the central bank and the regulator
stepped in on July 16'°. The mechanics are exactly those of the amplifier regime: the
leverage that carried the rally became the seller in the break, and the forced sales
produced the prices that triggered further forced sales. Now the uncomfortable
transfer: the U.S. market carries, at $1.53 trillion of margin debt (up 51.5 percent in
twelve months), the largest absolute layer of leverage in history, and the three
preceding growth spikes in margin debt (2000, 2007, 2021) each preceded the three
worst breaks of the period by weeks to months. If the Korean pattern transfers to this
market, the breathing room that decelerated earlier breaks is missing on top: ODTE
options make up roughly 65 percent of S&P options volume, perpetual futures
liquidate around the clock and on weekends on Hyperliquid, Binance, and the other
crypto exchanges, prediction markets like Kalshi and Polymarket price every event in
real time, and the agentic retail systems sell simultaneously on the same signal.

The volatility ledger of that episode can be counted precisely: in the 43 Kospi trading
days of June and July 2026, the index moved by more than five percent on 17 days,
including minus 10.0 percent on June 23, minus 10.8 percent on July 28, and plus
17.9 percent on July 31'7. Their analysis explicitly names a key accelerant: the
government-approved triple-leveraged single-stock ETFs, whose daily leverage
rebalancing mechanically buys in the upswing and mechanically sells in the
downswing, amplifier mechanics in product form, and which are now finding
imitators in the West as well'8,

Not an American Problem: The Transmission Channels



The European objection that this is an American leverage problem overlooks the
transmission channels; the predecessor paper’s “There Is No Place to Hide” can be
quantified. First, the weights: the MSCI World, the standard vehicle of the European
savings plan, is 72.03 percent U.S. equities!®; whoever “diversifies globally” holds
almost three quarters U.S., and through the concentration at the top of the index the
same handful of names on which the Nasdag-100 and the S&P 500 hang. Second, the
infrastructure: passive asset management lies in the hands of three U.S. houses,
BlackRock, Vanguard, and State Street together manage more than $20 trillion, and
European savings flows run through precisely these vehicles. A German portfolio may
be run without margin credit; its contents still hang on U.S. leverage mechanics,
because the prices of the names it holds are made there.

The Lump in the World Index: 1,282 Names, One Trade

How concretely this concentration problem sits inside the “broad core investment”
deserves its own calculation, because it answers the question of why the diversified
investor, of all people, should concern himself with tail risk hedging. As of July 31,
2026, the MSCI World contains exactly 1,282 names; the ten largest make up 26.41
percent of the index, the IT sector alone 28.87 percent, and the largest single
position, at 5.18 percent, is Nvidia, ahead of Apple at 5.07 percent'®. As late as the
end of 2022, before the AI boom, Nvidia’s market capitalization stood at roughly
$360 billion and its index weight on the order of one percent; since then the stock
has risen tenfold, the capitalization stands at roughly $5 trillion, and the one-percent
building block has become one in every twenty euros of the world index. Whoever
puts €500 a month into the savings plan believes he is buying 1,282 companies; in
fact, €25 of it go into a single stock whose revenue hangs, to the tune of half, on
three unnamed major customers.

The true lump is larger, because the rest of the Al stack hangs economically on the
same trade. Adding to Nvidia the index’s other semiconductor and equipment names
(Broadcom 1.96, Micron 1.04, AMD 0.83, ASML 0.69, Applied Materials and Intel
0.43 percent each) plus the hyperscalers and Al platforms whose capex and
valuations ride the same boom (Microsoft 3.66, Amazon 2.94, Alphabet 4.16, Meta
1.37, plus Tesla, Palantir, Oracle) takes you to roughly 24 percent of the world index;
adding Apple, to roughly 29 percent?’. TSMC, the bottleneck of the entire chain, is
not even included in that; as a Taiwanese name it belongs to the emerging markets
index, and whoever saves into the ACWI adds it on top. Figure 2 shows both: the
weights and the reason the addition is legitimate.



1,282 stocks, one trade: the Al block in the MSCI World (Jul 31, 2026)
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Fig. 2: Top, the weights of the AI block in the MSCI World (Nvidia, semiconductors/equipment,
hyperscalers/Al platforms; sources: MSCI factsheet Jul 31, 2026, iShares holdings Jul 30, 2026). Bottom,
the correlation of daily returns with Nvidia: gray the two-year everyday (8/2024 to 8/2026), red the crash
window of the case study (Feb 19 to Apr 30, 2025); right, beta to the MSCI World (URTH) and annualized
two-year volatility. Own calculations from EODHD daily closes; TSMC shown for reference, as it is not in
the MSCI World. Own presentation.

For the addition is not a rhetorical figure, it is measurable, and the measurement
delivers volatility and beta in the same breath. In the two-year everyday (daily
returns 8/2024 to 8/2026, own calculations), Nvidia correlates with TSMC at 0.70,
with Broadcom at 0.61, with ASML, AMD, and Micron at around 0.5, with the
hyperscalers at 0.4 to 0.5, all measured on daily returns, which drown out a lot. In
the crash window of the Liberation Day case study (February 19 to April 30, 2025),
the same correlations jump to 0.84 to 0.90, straight across the stack, from TSMC to
Alphabet. Add the risk numbers: Nvidia swings at 46 percent annualized volatility
with a beta of 2.0 to the world index, roughly three times the index itself (15.7
percent); Micron comes to 72 percent volatility and a beta of 2.6, Broadcom to 53
percent and 2.0. In the language of an asset manager, this means: the “broadly
diversified” core investment puts roughly a quarter of the assets into a single trade
whose components are loosely coupled in the everyday and almost perfectly coupled
in the storm, and which swing two to three times as hard as the index they dominate.
No serious manager would build a mandate that way; the world index builds it
automatically, because capitalization weighting does not limit concentration, it
rewards it. Exactly for this reason the insurance question is not a specialist question:
the insured event of this paper, minus 30 percent, fast and correlated, is for such a



book not an exotic scenario but the built-in breaking point (Chapter 7 continues the
critique of diversification). And whoever believes single names recover as reliably as
the index should hold the dotcom blueprint’s timelines against that belief: Cisco
needed 26 years to see its March 2000 high again (record close of $80.06 on March
27, 2000, first exceeded on February 2, 2026), Amazon roughly ten, Yahoo never
came back?!.

The Classic Buffer Is Structurally Damaged

That bonds reliably rise in an equity break was the founding assumption of every
60/40 construction; in 2022 both fell together, and the IMF expressly warns that the
equity-bond hedge relationship remains weakened (Chapter 7). What has newly
arrived is an entanglement that never existed at this scale: the AI companies
themselves have become mega-debtors. The five large hyperscalers raised roughly
$121 billion in bonds in 2025 and another $159 billion by early June 2026 alone
(Amazon = 57, Alphabet = 52, Meta 30, Oracle 18); Nvidia followed in July with 25
billion. Counting all Al-related issuers, roughly $225 billion were issued in the first
half of 2026, an annual run rate of about $400 billion and, per S&P Global, almost ten
times the prior-year period. And that is only the visible layer: Moody’s puts the
industry’s off-balance-sheet commitments at $1.2 trillion (of which $820 billion for
data centers under construction), a Nikkei analysis puts the hidden debt of the five
tech groups at $1.65 trillion, on top of $1.35 trillion of balance-sheet debt. The
reason is arithmetic: the data center capex of the large providers reaches projections
of $650-725 billion for 2026 and thus for the first time exceeds what even these cash
flow machines can pay out of their own strength; Alphabet alone has raised its
investment guidance to $195-205 billion. These bonds compete for the same investor
base with a U.S. Treasury program of roughly two trillion dollars of new debt per
fiscal year and with Europe’s defense and infrastructure issuance of the
Zeitenwende, and demand is already tiring: oversubscription of hyperscaler bonds
fell from roughly five times in February 2026 to under two times in July. Equity risk
and bond risk thus increasingly hang on the same factor, confidence in the return on
the Al investments. If it falls, both sides of the portfolio fall; the bond quota in the
portfolio is then not insurance but the same bet in different packaging. Chapter 9
shows, at the CDS market, that the credit market has begun to price exactly this
scenario. By now this diagnosis is institutional consensus: Apollo’s chief economist
Torsten Slok declared the 60/40 portfolio broken in early August 2026, because
equity returns are driven by Al concentration and bond returns by fiscal constraints
(government debt heading toward 175 percent of GDP) rather than by the business
cycle; if the Al trade tips or the deficit worry grows, equities and bonds come under
pressure simultaneously, “leaving investors with no hedge”?2. That is the bond
version of the lump argument above.

How far this crumbling now reaches, the third August week of 2026 shows in fast
motion. Meta, until recently one of Silicon Valley’s great cash machines ($8.5 billion
of free cash flow in the second quarter of 2025 alone), reported $784 million for the
second quarter of 2026; bond debt rose within six months from $59 to $84 billion,
and non-cancelable contractual commitments, above all future data center leases,
from $131 to $349 billion, together roughly $433 billion of promised payments, more
than six times annual profit. The price is becoming visible: for the $12.5 billion bond
of its data center special-purpose vehicle in El Paso, the group had to offer 7.5
percent in July, half a percentage point more than issuers of the lowest investment-



grade rung BBB— had recently been paying, and that despite top ratings of AA— to
A+ for the vehicle: “junk prices despite top credit quality,” as Handelsblatt
headlined; Goldman Sachs counts $1.5 trillion of lease commitments of the large tech
groups in the current reporting season, of which roughly one trillion does not sit in
the balance sheet as debt?:. In the same week the U.S. Treasury doubled its buybacks
of long-dated government bonds to calm the long end of the curve, and gold rose a
good six percent against rising yields within three trading days, the market’s classic
vote of no confidence in the currency?®:. None of this is a crash, and this paper does
not make one of it. But it is exactly the picture of crumbling edges behind an intact
facade that the prologue and Chapter 9 describe, and it is the raw material from
which the credit market computes its rising premiums.

The entanglement is sharpened by the circular deals at the center of the boom.
Nvidia has taken stakes of roughly two billion dollars each in the neoclouds
CoreWeave and Nebius, which use the capital to buy GPUs from Nvidia; for unsold
CoreWeave capacity Nvidia stands behind a backstop of initially $6.3 billion through
2032, and in late July 2026 it emerged that Nvidia is negotiating a $250 billion credit
guarantee for OpenAl’s data center lease in Ohio, flanked by $350 billion of chip
financing, together a project volume beyond the 500 billion mark?. The neoclouds
themselves are highly leveraged special structures: CoreWeave carries, after its
latest issue, roughly $28 billion of debt against negative free cash flow of almost five
billion per quarter and a capex guidance of $31-35 billion; Nebius roughly $8.5
billion of debt against a good $22 billion of planned capex; Microsoft and Meta have
handed such providers offtake commitments of up to $122 billion. The seller, in other
words, finances the buyer who buys from the seller, and increasingly guarantees his
debt: that is vendor financing in its purest form, and financial history knows how it
ends from the telecom bubble of the turn of the millennium. For this paper’s
insurance question, the consequence is what counts: the more circular the financing,
the more correlated the break, and the less diversified is whoever holds equities and
bonds of the same machine.

How fast this spiral keeps turning is shown by the most recent data point of this
paper. On August 10, 2026, Jensen Huang, flanked by Goldman Sachs chief David
Solomon and BlackRock chief Larry Fink in the CNBC studio, announced his largest
deal yet: $500 billion of bank capital is to be mobilized for new AI data centers, and
Nvidia itself intends to backstop up to $125 billion of it*®. Bloomberg put the volume
of Nvidia’s circular deals, stakes, offtake contracts, equity options, and financing
commitments at more than $750 billion even before this announcement; add the
announced partnership with South Korea’s SK Group covering business of more than
$500 billion. The other side of the same ledger is in the accounts: 54 percent of
Nvidia’s revenue in the latest quarter came from just three unnamed major
customers. And the credit mechanics are reaching a new stage: Nebius borrowed
$775 million from a bank consortium in July, collateralized among other things by
Nvidia GPUs, that is, hardware about whose residual value the Capgemini chip
expert Peter Fintl says: “Nobody knows what the GPUs will be worth in a few years.”
Remarkable for this paper is who is now publicly warning against the circular
structure: analysts at Goldman Sachs, Gartner (“the mere appearance of round-
tripping” has historically rarely ended well), and, the circle closing once again,
Michael Burry.

That is why, in this regime, the insurance question reaches every investor type, not
just the momentum specialist of the predecessor paper: the retail investor whose



€25,000 portfolio at Robinhood or Trade Republic saves into the same MSCI World;
the family office managing 100 million in equities itself; and the large mandate at J.P.
Morgan, Pictet, or the asset manager, which is often sold exactly two building blocks
as “risk management,” a bond quota and a gold position. Both are legitimate pillars,
but Chapters 6 and 7 measure their crisis record soberly: gold pays only after the
low, and the bond showed in 2022 that in the wrong regime it falls too. A tail-hedge
book, the actual insurance against the fast break, is carried by almost nobody in that
lineup. That is not an indictment but a double observation: a gap in the risk
management of most portfolios, and the reason the options market still writes the
insurance at the terms Chapter 4 documents with real prices.

The Warners and the Dissenting Voice

That the potential fall from here could be extraordinary is no longer a fringe view.
The chain of evidence of the last twelve months, each with its source in the annex:
Jamie Dimon warned in October 2025 of a “serious correction” within six months to
two years and stated in July 2026 that at current prices he would buy neither the
S&P 500 nor long-dated Treasuries; geopolitical risks were “probably bigger than
other people think.” Michael Burry disclosed put positions on Nvidia and Palantir in
November 2025 and in May 2026 described the market as “the final months of the
1999/2000 bubble.” Jeremy Grantham calls the Al rally the biggest bubble in
American history and considers declines of 50 to 70 percent possible. Ray Dalio
confirmed “classic signs” of a bubble in August 2026, with comparisons to 1929 and
2000. Torsten Slok (Apollo) calculates that the ten largest S&P names are valued
more richly than at the peak of the IT bubble. And the IMF, in its April 2026 Global
Financial Stability Report, warns of stretched valuations, Al concentration, and a
weakened hedge relationship between equities and bonds, exactly the constellation
in which classic diversification fails. And from the value camp: Hendrik Leber
(Acatis), who has accompanied the internet hype as a fund manager since 1994, is
counting “pretty firmly on a crash”; semiconductor cycles typically run two to four
years, “we are in year two”?’.

Intellectual honesty requires the dissenting voice: Peter Oppenheimer (Goldman
Sachs) considers valuations historically high but a major bear market without a
recession untypical; the great breaks of history almost always presupposed an
economic contraction, which Goldman currently does not expect. That is a serious
objection to any acute crash thesis. It is at the same time no objection to this paper:
what is insured here is not the recession forecast but the structural possibility of the
fast, correlated break, and that, as Chapter 3 shows, is a property of market
mechanics, not of the business cycle. The crash of 1987 came without a recession. So
did the one of 2025. More pointed still is Ed Yardeni, president of Yardeni Research,
since the 1980s one of Wall Street’s best-known strategists and the inventor of the
term “bond vigilantes”: he considers the bull market intact, sees the rally carrying
well into the decade, recently raised his S&P year-end target to 8,400, and told
Handelsblatt in an interview on August 20, 2026: “Market pullbacks remain buying
opportunities”; the 5.3 percent yield on thirty-year Treasuries, the highest since
2007, was, after years of distorted zero-rate policy, more like a normal level?®. What
is remarkable about this most optimistic of all dissents is what even it concedes: an
“Al fatigue,” the advice not to bet on individual tech names because of the volatility,
and the assessment that OpenAl, as the weakest link of the Al chain, is by now “too



big to fail.” Even Wall Street’s greatest optimist is already building failure scenarios
into his language.

This marks the position of this paper precisely, and it is the opposite of a doom
forecast. The author is permanently constructive on equities: people create
innovation, innovation creates profits, profits carry prices, and new themes succeed
fading ones; that cycle is the base assumption of this paper, not its refutation. But
most people who invest capital manage other people’s money, and none of them
wants to make the call that the mandate is down 40 percent.

Light and Shadow: The Lesson of Situational Awareness

How fast it can come to that, the summer of 2026 demonstrated for real, and the
episode is worth telling in full, because light and shadow of the same mechanics are
both in it. The hedge fund Situational Awareness of Leopold Aschenbrenner, at over
400 percent for the half year the most successful momentum fund of the regime, ran
into margin calls at the end of July when both sides of its book turned simultaneously
and counterparties demanded higher collateral; within 24 hours it had to hand over
roughly two thirds of its assets at a discount of about ten percent. The buyer of the
package was Citadel, Ken Griffin’s hedge fund?°. The shadow: Jane Street, one of the
largest market makers in the world, held a direct stake in Situational Awareness and
lost roughly $15 billion in July, the firm’s first losing month in about a decade. The
light: Citadel’s equity fund booked, in that same July, its best month ever at plus 14.2
percent, thanks in part to the Al packages bought at a discount, and a few weeks
later the distressed names traded partly back in the black; Jane Street’s stake is
considered roughly flat again on the year’. The mistake, then, was not in the stocks,
it was in the construction: leverage on both sides of the book, counterparties that
demand higher collateral under stress, and a logic of obligations that turns a price
decline into a forced sale, in miniature exactly the cascade the prologue computes for
the whole market. Yardeni reads the episode as evidence of the system’s shock
absorbers: buyers with capital and nerves were found. Both are true, and precisely
that is the lesson: the shock absorbers exist as long as someone like Citadel can and
will buy, and the same mechanics turn the most successful fund of the regime into a
forced seller within 24 hours. From there it is not far to margin calls and liquidations
across the board, South Korea traced that path in the same month, and in the
extreme to the reappearance of issuer and counterparty risk, with which the circle
closes back to Michael Burry’s lesson of 2008 (Chapter 6).

The Thesis of This Paper

As long as no regulation defuses the amplifiers, passive mechanics, ODTE,

perpetuals, record leverage, and none is in sight at present, this regime has
consequences. From them follows the thesis of this paper: Risk management is
entering a new phase. Not the expensive daily hedging of beta and volatility,
not the permanent defensive reshuffling, but the intelligent underwriting of a
tail-hedge book is the appropriate answer to a market that can carry upward
and break downward. Being insured is not an expression of pessimism; it is
the precondition for staying invested with full conviction. Tail risk hedging,
understood this way, is the opposite of doom prophecy: it is risk management
as insurance and reinsurance companies have always practiced it, sober



underwriting of rare, large losses against a calculated premium, applied here
to one’s own portfolio.

3 - Evidence I: 75 Years of Drawdowns, Not More Frequent, but
Faster

Are the swings getting more frequent and more violent across the decades? The
question can be measured, and the honest answer is more differentiated than
intuition. From the daily closes of the S&P 500 since 1950, all drawdown episodes of
at least 10 percent were computed (26 episodes), their depth, their speed, and their
recovery time, as well as the density of extreme trading days per decade. Three
findings carry the paper.

a) The frequency of deep drawdowns is not rising. Drawdowns of 20 percent and
more occurred in every era, three in the 1960s, two each in the 2000s and the 2020s.
Whoever claims that crashes are simply becoming “ever more frequent” overstates
the data. This paper makes no such claim.

b) The speed has shifted structurally. From 1950 into the 1990s, the market needed a
median of well over 70 trading days from the high to the —10 percent mark;
drawdowns were processes lasting months. Since 2018, the same distance has been
covered three times in 16 trading days or fewer: 2018 in 9 days, 2020 in 6 days, 2025
in 16 days. The Covid crash of 2020 broke through the 30 percent mark in 22 trading
days, per Bank of America the fastest decline of that depth in history, faster than
1929. And April 2025 delivered the densest case yet: —10.5 percent in two trading
days (April 3-4), followed by +9.5 percent in a single day (April 9), both extremes
triggered by one political announcement each. Figure 4 shows the shift across all 26
episodes.

c) The density of extreme days has multiplied. In the decades from 1950 to 1999, the
S&P 500 moved by 3 percent or more on 0.3 to 0.9 percent of all trading days. In the
2000s it was 4.2 percent, and in the current 2020s, two thirds of the way through the
decade, already 2.7 percent, three to nine times the old normal (Figure 5). The VIX
shows the same signature: closes above 40 occurred on 15 days in the 1990s, 15 days
in the 2010s, and already 39 days in the 2020s. Combined with the speed finding, the
picture emerges that this paper calls the new normal: not more crashes, but faster,
denser, more violent moves, exactly the signature an amplifier should produce, and
consistent with the predecessor paper’s distribution test on the upside (2024-2026 as
the first multi-year rising sequence of extreme returns without a preceding crash).



S&P 500: drawdowns from the prevailing all-time high, 1950-2026 (daily closes)
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Fig. 3: S&P 500, distance from its running all-time high on a daily-closing basis, January 1950 to Aug 6,
2026. Data: EODHD, own calculations and presentation. The dashed line marks the event insured in this
paper (=30%). Pre-war extremes (1929-1932: —86% in the Dow) lie outside the data series.
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Fig. 4: Trading days from the market high to reaching —10%, all 26 drawdown episodes = 10% since
1950 (logarithmic scale). Data: EODHD, own calculations. The three fastest readings of the series (2018:
9, 2020: 6, 2025: 16 trading days) fall within the last eight years; the dotcom case of 2000 (15 days) is
the only comparably fast precursor.
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Fig. 5: Share of trading days with an absolute daily move of at least 3% in the S&P 500, by decade. 2020s
as of Aug 6, 2026 (6.6 of 10 years). Data: EODHD, own calculations.



Table 2 documents the major episodes in detail. Two readings deserve emphasis:
first, recovery after the deep breaks (1973/74, 2000-02, 2008/09) took four to six
years each; the 30-percent case is not an incident but a decade event for the
compounding arithmetic. Second, the most recent case, April 2025, ranks at —18.9
percent not among the deepest, but among the fastest and the fastest recovered, the
amplifier signature in both directions.

Table 2 - The Major Drawdowns of the S&P 500 since 1950 (daily-closing basis)

High Low Depth Trading days to Recovery Context
-10% (trading days)

Aug 2, 1956 Oct 22, 1957 -21.5% 76 233 Eisenhower recession

Dec 12, 1961 Jun 26, 1962 -28.0% 95 299 Kennedy Slide

Nov 29, 1968 May 26, 1970 -36.1% 134 451 Nifty Fifty precursor, rates turn

Jan 11,1973 Oct 3, 1974 -48.2% 73 1,462 Qil crisis, stagflation

Nov 28, 1980 Aug 12, 1982 -271% 185 58 Volcker rate shock

Aug 25, 1987 Dec 4, 1987 -33.5% 36 414 Crash without recession; -20% in one
day

Jul 16, 1990 Oct 11, 1990 -19.9% 24 86 Kuwait war

Jul 17,1998 Aug 31, 1998 -19.3% 20 59 LTCM / Russia

Mar 24, 2000 Oct 9, 2002 -49.1% 15 1,166 Dotcom

Oct 9, 2007 Mar 9, 2009 -56.8% 33 1,021 Financial crisis

Sep 20, 2018 Dec 24, 2018 -19.8% 45 81 Rates/tariff fears

Feb 19, 2020 Mar 23, 2020 -33.9% 6 103 Covid; fastest 30% break in history

Jan 3, 2022 Oct 12, 2022 -25.4% 34 318 Rates regime; equities and bonds fall
together

Feb 19, 2025 Apr 8, 2025 -18.9% 16 55 Liberation Day; -10.5% in two days

Selection: all episodes = 19% plus 2018 and 2025; the complete list of all 26 episodes = 10% is in the
paper’s working file. Own calculations from EODHD daily closes (retrieved Aug 7, 2026). “Recovery” =
trading days from the low to surpassing the old high.

4 . Evidence II: The Liberation Day Case Study (February—June
2025)

April 2025 is the textbook case for this paper, not because it was the deepest
drawdown, but because it assembles everything: predictability in the rough,
unpredictability in the timing, record speed in both directions, the measurable value
of insurance in the emergency, and its greatest pitfall afterwards.

The sequence, verified against the sources in the annex: the S&P 500 marked its
record high on February 19, 2025 (6,144 points). That the new administration was
planning tariffs had been known since it took office; the date of the announcement
(“Liberation Day,” April 2) was publicly fixed. The announcement was followed by
—4.8 percent on April 3 and —6.0 percent on April 4, a cumulative —10.5 percent in
two trading days, per Dow Jones Market Data the largest two-day loss of value in
history at roughly $6.6 trillion. The VIX reached 60.13 intraday on April 7, the
highest level outside 2008 and 2020, and closed at 52.33 on April 8; at the low, the
index stood 18.9 percent below the February high. On April 9, after the



announcement of the 90-day tariff pause, the S&P 500 jumped 9.5 percent, the third-
best day since World War II.

The Toolkit, Briefly Explained: Premium, Strike, Implied Volatility

Before the arithmetic begins, the vocabulary; professionals may skip the next three
paragraphs. A put is the right to sell the index at a fixed price (the strike) until a fixed
expiry date. If the strike sits 10 percent below today’s level, the put is “10 percent
out of the money” (OTM): at expiry it pays only if the market is below the strike. For
this, the buyer pays a premium, in this case study’s example 0.85 percent of the
insured volume for four months of protection. That is literally an insurance premium:
limited, plannable, in the normal case lost.

The price of a put has two components. Intrinsic value is what the option would be
worth if exercised immediately; for an out-of-the-money put: zero. Everything else is
time value, and its most important driver is implied volatility (IV): the swing the
options market expects, and prices, for the remaining term. All other pricing factors
(price, strike, time, interest) are known; the IV is the only traded quantity and thus
literally the price of fear. The VIX (for the S&P 500) and the VXN (for the Nasdaq-
100) measure exactly this quantity for 30-day at-the-money options. The sensitivities
of the option price carry Greek names; three suffice for this paper: Delta (how
strongly the put reacts to price moves), Theta (how much time value decays per day,
the running “bleed” of the insurance) and Vega (how strongly the put reacts to
changes in IV).

From this follows the crucial point: a put pays through two channels. First, through
intrinsic value, if the market actually falls through the strike; that is the true insured
event. Second, and earlier, through fear: in a crash the IV explodes, and via vega
every put becomes more expensive, even one whose strike is never reached. The case
study will show that in the fast crash the second channel is initially the more
important one. One more peculiarity: out-of-the-money puts structurally trade at
higher IV than at-the-money options, the so-called skew. Since 1987 the options
market has been pricing crash fear permanently; deep strikes are therefore never as
cheap per unit of protection as the small premium suggests. Exactly this mechanism,
skew at purchase, IV explosion in the emergency, convergence to intrinsic value deep
in the money, explains every number of the calculation that follows.

One special class deserves its own paragraph, because it plays a lead role in this
paper and in the real tail book it describes: LEAPS (Long-Term Equity Anticipation
Securities), listed options with maturities of up to about three years. Most
professional options traders avoid them: the absolute premium is high, the capital
tied up for a long time, and whoever thinks in days and weeks does not want a
position that breathes over years. Exactly from this arises the niche for the investor
with the opposite horizon. A LEAP locks in today the price at which one may sell in
two years (put) or buy (call): an asymmetric tool with a strictly limited stake and an
open payoff side, combining forward protection with convexity. For tail hedging, this
construction is tailor-made, and it imposes two hard conditions that anticipate the
foundation of the House of Hedging (Chapter 6): a minimum maturity of about 24
months, so the thesis has time, and a strict liquidity check of the specific contract, as
a rule of thumb an open interest (the number of outstanding contracts) above one
thousand at the target strike, so that a counterparty exists in the emergency. The
third calculation of this chapter and Chapters 6 and 10 show what this construction



really costs and delivers. A transparency note belongs here: long-dated options on
both sides, LEAP puts as insurance and LEAP calls as convex offensive positions, are
among the author’s investment focuses. The presentation in this paper remains,
unaffected by that, instrumental and source-based; Figure 5a shows the asymmetry
this is about.

The asymmetry of the LEAP: strictly limited stake, open payoff side

LEAP put (strike 30% below spot): the insurance LEAP call (strike 10% above spot): the offensive side
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Fig. 5a: How long-dated options (LEAPs) work, schematically: left, a put 30 percent below the price (the
insurance of this paper), right, a call 10 percent above the price. Dashed, the profit/loss at expiry after 24
months; red, the model value today (Black-Scholes, 25 percent volatility, 4 percent interest). The
asymmetry is the message: the maximum loss is the premium in both cases, the profit side stays open;
the curvature of the red line is the convexity that Chapter 4 shows at real market prices. Own
presentation.

What the Insurance Would Have Delivered: Model Calculation and Real
Evidence

What would a tail hedge have delivered in this window? An earlier version of this
work had to answer the question with a model calculation (Black-Scholes on a daily
basis, implied volatility as the VIX close plus three points of skew surcharge, money
market rate 4.3 percent; parameters in the annex). For this edition, the real market
prices are available: the options database used reaches back to the summer of 2024
and covers the entire window. The paper shows both side by side, the model
calculation, because it remains the only tool for all windows before 2024, and the
market prices as the hard result. Their deviation from the model is itself one of the
lessons of this chapter.

Scenario A, purchase at the market high: an index put 10 percent out of the money
with June expiry, bought on February 19, 2025 (the day of the record high, VIX 15.3),
cost roughly 0.6 percent of the insured volume in the model calculation. On April §,
the closing low, the same contract was arithmetically worth roughly 21 times the
premium (Figure 6). A premium budget of one percent of the portfolio would thus
have reached a countervalue of roughly 20 percent of the portfolio at the low, enough
to nearly neutralize a 19 percent drawdown on paper.

Scenario B, purchase after the first signals: whoever bought only on March 20, after
the first tariff escalations and three trading weeks before the event (VIX already at
19.8), paid roughly 0.9 percent for comparable protection and still reached about 10
to 11 times the premium at the low. The insurance was more expensive and the
leverage halved, but the protection stood. The lesson: buying the insurance ahead of



the announced risk date was possible and effective in both variants; perfect timing
was not required.

The market prices, first the S&P: an SPY put with strike 550 (10 percent out of the
money, expiry June 20), bought at the close of February 19, 2025, really cost 0.85
percent of the insured volume instead of the model’s 0.6 percent. On April 8, the
closing low, the same contract traded at roughly 11 times the premium instead of 21
times (Figure 7). Whoever bought only on March 20 (Scenario B, strike 510) really
paid 0.92 percent, here the model was almost exact, and reached 6 to 7 times at the
low. Second, the Nasdaq: the comparable QQQ put (strike 485) cost 1.27 percent at
the market high, the Nasdaq insurance was thus roughly half again as expensive, and
reached roughly 10 times at the low; in Scenario B, 1.29 percent and 5 to 6 times.
Both contracts were liquid throughout (open interest between 9,000 and 135,000
contracts); bid-ask spreads were around one percent of the mid on the purchase day
and widened to two (SPY) to five percent (QQQ) at the panic low.

The discrepancy between model and market is itself a finding. The model valued the
put at the low with the panic volatility of the VIX (52 plus surcharge); the market
priced the now deep-in-the-money contract at an implied volatility of roughly 27
percent, deep in the money the option price converges to intrinsic value, and the
panic sits in the at-the-money strikes, not where the insurance has long been paying.
The honest rule of thumb for the fast 19 percent crash is therefore: 10 to 11 times
when bought at the high, 5 to 7 times on a late entry, not 20 times. A one percent
budget delivered a countervalue of roughly 10 percent of the portfolio at the low:
more than half the drawdown, not its neutralization. This changes nothing about the
core message, but it does change the sizing; Chapter 10 continues the arithmetic
with the market numbers.

The control evidence at fund level: the Cambria TAIL ETF, the most liquid publicly
traded tail-hedge vehicle (roughly 91 percent intermediate U.S. Treasuries plus
about 5 percent OTM index puts), gained a real 27.1 percent in the window from the
market high (February 19) to the low (April 8, 2025), almost identical to its +28.4
percent in the Covid window of February/March 2020. The convexity is no theoretical
construct; it was actually paid out in both fast crashes of the past six years. From this
follows a practical observation that is not investment advice: for retail investors and
for professional investors without a margin account and without options know-how,
such an exchange-traded vehicle is the most practicable access to similar protection;
a single security suffices, and the options mechanics are delegated to the fund. What
remains critical is the construction: roughly nine tenths of the fund’s assets sit in
intermediate U.S. Treasuries, and if the bond market is on fire too, as in 2022 or in
the prologue’s Treasury scenario, the big building block does not deliver the desired
protection but loses alongside; the puts are then the only working part. Whoever uses
the vehicle should know that, besides the insurance, he above all holds a bond book.



Case study Liberation Day: index put 10% out of the money, June expiry,
bought at the market peak (Feb 19, 2025) - model calculation
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Fig. 6: Top, the S&P 500 (indexed); bottom, the model value of an index put 10% out of the money (expiry
Jun 20, 2025), bought at the market high of Feb 19, 2025, in multiples of the premium paid. Black-
Scholes model calculation on a daily-closing basis (IV = VIX + 3 points, interest 4.3%); no real market
prices, skew and transaction costs approximated, methodology and limits in the annex. Data: EODHD,
own calculations and presentation.

Case study Liberation Day with real option prices: puts 10% out of the money,
June expiry, bought at the market peak (Feb 19, 2025) - market prices, not a model
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Fig. 7: Top, S&P 500 (SPY) and Nasdaq-100 (QQQ), indexed to the market high of Feb 19, 2025. Bottom,
the real daily closing mid prices of the puts 10% out of the money (SPY strike 550, QQQ strike 485,
expiry Jun 20, 2025) in multiples of the premium paid. Real market prices (EODHD options database, mid
of bid and ask), no model calculation. Own calculations and presentation.

The Third Calculation: Deep Strikes, Long Maturities, the Real Tail Book

The calculation so far follows the textbook construction: 10 percent out of the money,
a few months of maturity. The tail book actually run by a professional practitioner



often looks different, strikes 20 to 30 percent out of the money, alongside long
maturities of 18 to 30 months (LEAPSs), as permanent, cheap catastrophe insurance.
Both can be computed for the same window with real prices (Table 3), and the results
correct two intuitions at once.

First correction: in the 19 percent crash, all strikes paid almost the same. The 20
percent OTM put on the S&P cost 0.38 percent at the market high and paid 11.4
times at the low; the 30 percent OTM put cost 0.21 percent and paid 9.3 times,
practically identical to the 11.2 times of the 10 percent put. The reason is in the
explainer above: none of the deep strikes was ever reached; the payoff came entirely
through the IV explosion, and that pays all strikes similarly, because the skew makes
the deep ones expensive up front. The small premium thus does not buy more
leverage in the correction case, it buys more notional for the same budget and with it
the option on the case in which the market really smashes through the strike. Then
the math flips: if the S&P fell 40 percent from here by the December expiry, the 30
percent OTM put (premium today 0.26 percent) would pay more than 40 times
through intrinsic value alone, the 10 percent put 26 times. Deep strikes are not a
better correction insurance, they are the true crash and catastrophe insurance. In
the Nasdaq the same holds with one addition: there, the deep strike already paid
slightly better in the April case (12.3x at 20 percent OTM, 11.2x at 30 percent),
because the deeper Nasdaqg drawdown came closer to the strikes.

Second correction: the LEAP is not a worse insurance, it is a different one. The
December 2026 put 20 percent out of the money, bought at the market high in
February 2025, cost 2.4 percent of the volume for 22 months, roughly 1.3 percent
per year; the 30 percent variant 1.4 percent, so 0.8 per year. At the low it stood at
roughly three times, far from the eleven times of the short-dated contracts, because
the long remaining maturity dampens the gamma, and the IV explosion hits the long
end of the curve more weakly. But: while all June contracts expired worthless ten
weeks later, the LEAP still traded at 70 to 80 percent of its purchase price at the end
of July 2025, after the crash cycle had fully run its course. The insurance premium
actually consumed across the complete false alarm was 20 to 30 percent of the stake
instead of 100. And today the permanent insurance really costs: S&P 30 percent out
of the money, December 2028, roughly 1.0 percent per year; Nasdaq roughly 1.5
percent per year, at noticeably wider bid-ask spreads. That fixes the division of labor
precisely. The short deep put is the convexity machine: maximum multiplier when
things break, serial total loss when they do not. The long deep put is the insurance
policy in the literal sense: roughly one percent annual premium, always in the book,
pays the catastrophe through intrinsic value (at minus 55 percent, the 2008 case,
roughly eleven times on intrinsic value alone) and survives the false alarm. A serious
tail book combines both; Chapter 10 sets the framework for it.

Table 3 - The Same Window, All Constructions: Real Market Prices of the Case Study

Purchases on Feb 19, 2025 (market high) at the daily closing mid; “high” = daily closing mid on Apr 8,
2025; multiplier on the premium paid. Short-dated: expiry jun 20, 2025, all expired worthless. LEAPs:
expiry Dec 18, 2026; “end of July 2025” = residual value after the crash cycle had run its course. EODHD
options database, own calculations.

Contract OTM Premium  High Apr 8,2025 @ Multiplier Afterwards
(% of
spot)
SPY put 550, 10% $5.21 $58.45 ~ 11x expired worthless

Jun 25 (0.85%)



SPY put 490, 20% $2.32 $26.37 ~ 11x expired worthless
Jun 25 (0.38%)

SPY put 430, 30% $1.28 $11.86 ~ 9X expired worthless

Jun 25 (0.21%)

QQQ put 485, 10% $6.86 $69.79 ~ 10x expired worthless

Jun 25 (1.27%)

QQQ put 430, | 20% $2.71 $33.34 ~ 12x expired worthless

Jun 25 (0.50%)

QQQ put 375, 30% $1.26 $14.16 ~ 11x expired worthless

Jun 25 (0.23%)

SPY put 490, 20% $14.67 $45.05 ~ 3.1x end of Jul 25: ~ 0.8x residual value
Dec 26 (LEAP) (2.39%)

SPY put 430, 30% $8.68 $26.09 ~ 3.0x end of Jul 25: ~ 0.8x residual value
Dec 26 (LEAP) (1.42%)

QQQ put 430, 20% $19.21 $53.21 ~ 2.8x end of Jul 25: ~ 0.7x residual value
Dec 26 (LEAP) (3.56%)

QQQ put 380, 30% $11.60 $32.53 ~ 2.8x end of Jul 25: ~ 0.7x residual value
Dec 26 (LEAP) (2.15%)

The Pitfall That Decides Everything

The same calculation contains the paper’s most important lesson. Whoever did not
monetize the February 19 put on April 8 watched it expire worthless on June 20: the
S&P 500 stood at 5,968 points at expiry, long since back above the strike; from April
25 onward the index already traded above the insurance threshold. Elevenfold gain
turned into total loss of the premium (six cents bid at the end), within ten weeks, in
the same contract. Insurance against the fast crash is thus not only a buying
discipline but above all a selling discipline: without a monetization protocol defined
in advance (Chapter 10), the tail hedge is a lottery ticket with an expiry date. It is
exactly here, not in the purchase, that practice fails most often; it is psychologically
extraordinarily hard to sell the only position that is exploding while everything else is
falling. Behavioral economics explains why: loss aversion glues the gaze to the deep-
red equity book, and the disposition effect, the well-documented tendency to sell
winners too early and sit on losers, here inverts into something dangerous, hesitation
strikes precisely at the book’s only winner®®. Add the mechanics of the amplifier
regime itself: the amplitude days, on which the market snaps back 5 or 10 percent
within hours, erode the put’s value as fast as it arose; the staircase from the prologue
runs in both directions. The protection therefore does not happen automatically. It
happens only if the puts’ extreme counter-gains are actively realized while almost
everything else is still deep red, and exactly there one must hold the pre-written
monetization protocol up against one’s own fear of doing something wrong and
remind oneself: this moment is not an accident, it is the insured event for which the
underwriting and the portfolio construction were built. If the market stands at minus
30 percent and one’s own book, thanks to the policy, at minus 15, then selling the
puts is no feat of timing but the payout of the insurance, and halving the benchmark
drawdown is an achievement, for one’s own wealth as for every investor behind it.
From that moment on, time works against the holder. Whoever insures professionally
knows this in advance, has written down the thresholds before the VIX dictates them,
and treats monetization as what it is: the second, harder part of the underwriting.
The next use case is, statistically, certain to come.



5 . Evidence lll: The Same Experiment in the Nasdaqg-100, Larger
Amplitude, More Expensive Insurance

The portfolio this paper insures rarely lives in the S&P 500. Whoever is concentrated
in technology, the normal case of the amplifier regime and the explicit case of the
predecessor paper, effectively lives in the Nasdaq-100. Chapter 10 will demand
insuring the indices “in which the portfolio actually lives”; this chapter delivers the
evidence for that and repeats the entire experiment on the Nasdaq-100 since the
index started in October 1985: drawdown history, speed, extreme days, case study,
price.

Frequency first. Since 1985 the Nasdaq-100 counts 34 drawdown episodes of at least
10 percent, the S&P 500 over the same period 14. The ten-percent case is not an
exception in the Nasdaq but a routine event: on average roughly every 14 months,
more than twice as often as in the broad market. Eight episodes reached 20 percent
or more (S&P: five), four of them the insured 30-percent case: 1987 (—40 percent in
three weeks), 1990 (—33), 2000-02 (—83), and 2022 (—36). Above all, the depth is a
different category: the dotcom break, which counts in the S&P at —49 percent as one
of the two historical extremes, cut the Nasdag-100 by 83 percent; of the March 2000
index level, one sixth remained (Figure 8, Table 4).

Even more important for a family office’s compounding arithmetic is the recovery.
After March 2000, the Nasdaq-100 spent exactly 3,926 trading days, 15.6 years,
below its high; only in November 2015 was the 2000 level reached again. The 2008
financial crisis, in the S&P a 57-percent episode of its own, lies in the Nasdaq
entirely within that underwater period: from the local high of October 2007, the
index lost another 54 percent without the old all-time high ever being within reach.
The 30-percent case is a decade event in the S&P; its extreme in the Nasdaq was a
decade-and-a-half event. And the parallel is not merely historical: the warners of
Chapter 2 cite exactly this constellation; Slok’s finding that the S&P 500’s top ten are
valued more richly today than in the 1990s makes the benchmark explicit.

Nasdag-100: drawdowns from the prevailing all-time high, 1985-2026 (daily closes)
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Fig. 8: Nasdaqg-100, distance from its running all-time high on a daily-closing basis, October 1985 to Aug
6, 2026. Data: EODHD, own calculations and presentation. The dashed line marks the insured event
(—30%). Both indices have breached that mark four times since 1985, but the Nasdaq-100 with almost
twice the depth at the extreme (—83% versus —49%) and 15.6 years underwater.



Table 4 - The Major Drawdowns of the Nasdaq-100 since 1985 (daily-closing basis)

Selection: all episodes = 20% plus 2025; the complete list of all 34 episodes = 10% is in the paper’s
working file. The 2007/08 episode is measured from the local high; it lies entirely within the dotcom
underwater period, and its recovery refers to the local 2007 high. Own calculations from EODHD daily
closes (retrieved Aug 7, 2026).

High Low Depth Trading days to Recovery Context
-10% (trading days)
Oct 5, 1987 Oct 26, 1987 -39.9% 9 401 Crash of 1987, one third in three
weeks
Jul 16, 1990 Oct 11, 1990 -32.9% 13 81 Kuwait invasion, oil price shock
Jul 20, 1998 Oct 8, 1998 -23.0% 11 22 LTCM / Russia
Mar 27, 2000 Oct 7, 2002 -82.9% 5 3,292 Dotcom, 15.6 years underwater
Oct 31, 2007 Nov 20, 2008 -53.7% 8 532 Financial crisis, episode within the
dotcom underwater period
Aug 29, 2018 Dec 24, 2018 -23.0% 39 78 Rate fears Q4 2018
Feb 19, 2020 Mar 20, 2020 -28.0% 6 53 Covid
Nov 19, 2021 Dec 28, 2022 -35.6% 41 243 Rates turn, the slow bear
Feb 19, 2025 Apr 8, 2025 -22.9% 13 52 Liberation Day

On speed, the finding of Chapter 3 turns around in a remarkable way. Across all 34
episodes, the Nasdaq needed a median of 14 to 15 trading days from the high to the
—10 percent mark, and that before 2018 (median 13) just as after (16). What appears
in the S&P as a structural break, from the 77-day median of the old world to 6 to 16
days since 2018, was always the normal state in the Nasdaq. Stated more precisely,
the amplifier thesis therefore reads: it is not the Nasdaq that has become faster, it is
the S&P 500 that has taken on the speed of the concentrated tech index, because it
has structurally become one. The extreme days show the same signature: in the
2020s the Nasdag-100 moved by 3 percent or more on 5.9 percent of all trading days,
more than twice the S&P (2.7 percent) and more than in any Nasdaq decade except
the 2000s (14.5 percent).

What does that mean for the insurance? The case study in Chapter 4 did the math:
the Nasdaq put cost 1.27 percent at the market high, roughly one and a half times
the S&P put, but paid no higher multiplier at the low (10 times versus 11 times), even
though the Nasdaq drawdown was deeper (—23 versus —19 percent). The reason is
the insurance logic itself: the higher expected amplitude sits in the premium up front.
The options market structurally charges more for the Nasdaq; the implied volatility of
the Nasdaqg-100 (VXN) has averaged 5.4 points above the VIX since 2001, and
currently markedly more than usual: on August 6, 2026, the spread stood at 8.8
points, and the 10 percent OTM put with roughly four months to run cost 1.98
percent of notional against 1.16 percent in the S&P (Figure 9). The options market is
already pricing the tech concentration; the rule “buy insurance when it is cheap”
(Chapter 10) currently applies in the Nasdaq only with reservations. Put sharply, for
the index insurer protecting a broad book against the 30-percent case, this means:
SPY over QQQ. The Nasdaq put currently costs one and a half to two times as much
but no longer delivers a higher multiplier in the fast crash, because the S&P 500 has
taken on the Nasdaq’s crash speed; the cheaper S&P policy today buys almost the
same protection per premium dollar. For the many professional books that reflexively



run QQQ puts as their standard hedge, that is an uncomfortable calculation. The
exception is in the next paragraph, and it remains hard.

The price of insurance, real: put 10% out of the money,
~4 months to expiry
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Fig. 9: Premium of a put 10% out of the money with roughly four months to run, in percent of the insured
volume, real market prices (daily close, mid of bid and ask): Feb 19, 2025 SPY 550s/QQQ 485s (June
expiry), Aug 6, 2026 SPY 690s/QQQ 640s (December expiry). Data: EODHD options database, own
calculations and presentation.

For the House of Hedging, a simple, hard rule follows: whoever lives in the Nasdaq
insures the Nasdaq. The basis risk of a cheaper S&P insurance on a tech portfolio is
not a footnote but, in the emergency, half the catastrophe: from 2000 to 2002 the
S&P fell 49 percent and the Nasdag-100 83; in 2022 it was —25 versus —36 percent;
even in April 2025, —19 versus —23. An S&P put would have systematically
underpaid in every one of those cases. The mechanics of the insurance, premium
budget, deep out-of-the-money puts, rules-based monetization, remain identical; only
the premium table is different: structurally one and a half times, in concentration
phases like today’s twice. That, too, belongs to this paper’s honest arithmetic: the
insurance is most expensive exactly where the amplifier regime works hardest. The
market knows where the risk lives.

6 - The House of Hedging: The Instruments and How They Are
Priced

In real estate economics, the “house of real estate economics” from the standard
work edited by Schulte, Bone-Winkel, and Schafers organized an entire discipline in a
single picture: foundation, load-bearing pillars, roof. This paper proposes the
analogue for hedging, a House of Hedging (Figure 10) that orders the instruments by
function and asks the insurance question of each: what does it cost in calm years, and
what does it pay in the defined emergency? The economic core of every insurance is
precisely that ratio; an instrument for which the question cannot be answered does
not belong in the house.

The roof of the house is the actual tail-hedge book: the instruments with a convex
payoff on the defined event. The pillars are the crisis-related diversifiers that carry
the portfolio but are not insurance. The foundation is liquidity and governance;
without a fixed cash share and without a monetization protocol, no roof holds. Table



5 lists the building blocks with their empirical record; the numbers come from this
paper’s own window calculations and from the studies cited in the annex.

House of Hedging

The Tail-Hedge Book: insurance against the defined extreme event

Index puts, short & deep Index LEAP puts Single-stock VIX calls - CDS / CDX Tail funds
(3-6 months, (18-30 months, scenario puts long vol - protection (Universa school,
10-30% OTM) 20-30% OTM) (LEAP, deep OTM) variance swaps (credit tail) tail ETFs)

Convex instruments: small premium, a multiple in the extreme event

Gold: physical, Broad equity book
GLD, GLD LEAPs (SPY/SPX puts) >
T
" T
- =
(] ) (o]
=l Long-duration Tech / concentrated 2
‘0 government bonds . book (QQQ puts) o
5 The insured event: 9
2 —30%, fast o
° Bond book <
0 S?;z;haf‘;aerqcﬁx (swaptions, CDX, T
] ' Premium budget duration puts) %
Is] 0.5-1.5% p.a. 3
. Scenario books =
Trend-following ¢ o

e (geopolitics,
CIS (erlts Elfphe) single-stock LEAPS)

Foundation: liquidity & governance

Liquid underlyings:
always a counterparty

Premium budget as
a fixed cost ratio

Monetization
protocol (ex ante)

Cash quota &
mandate approval

Not tail hedging: diversification (private equity, real estate, multi-asset)
- complex spreads - illiquid instruments - issuer warrants & certificates*

© David A. Pieper, 2026 - Own framework, modeled on the “Haus der Immobiliendkonomie” in Schulte/Bone-Winkel/Schéfers (eds.),
Immobilienckonomie, Vol. I, 6th, fundamentally revised edition, 2026. Roof = insurance (convex, pays in the extreme event) -
pillars = diversifiers (they carry, they do not insure) - foundation = prerequisites. *Special case Germany: issuer risk, see glossary.
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Fig. 10: The House of Hedging (© David A. Pieper, 2026). Own systematics and presentation, modeled on
the “house of real estate economics” from: Schulte/Bone-Winkel/Schdfers (eds.), Immobilienokonomie,
Vol. I: Betriebswirtschaftliche Grundlagen, 6th, fundamentally revised edition, De Gruyter Oldenbourg
2026, whose house image organized the discipline in a single picture. Roof = insurance (convex, pays the
defined extreme event) - Pillars = crisis diversifiers and application by portfolio type - Foundation =
liquidity and governance. Below the foundation: what tail hedging is not.

The Building Blocks, as a Glossary

Index puts, short and deep (roof): rights to sell the large index ETFs (SPY, QQQ) with
three to six months to run, 10 to 30 percent out of the money. The convexity machine
of the book: smallest premium, highest multiplier in the fast crash, a real 9 to 12
times in April 2025 (Chapter 4). They expire worthless serially and demand rolling
and monetization discipline.

Index LEAP puts (roof): the same insurance with 18 to 30 months to run, 20 to 30
percent out of the money. Roughly 1 to 1.5 percent annual premium, permanently in
the book; pays the catastrophe through intrinsic value and survives the false alarm
with 70 to 80 percent residual value. The book’s permanent policy.

Single-name scenario puts (roof): LEAP puts far out of the money on individual stocks
that carry a defined geopolitical or sectoral chaos scenario, this paper’s example:
TSMC for the Taiwan case. Their price hangs not only on the scenario but on the
name’s valuation and positioning; the close of this chapter prices a real pair.




VIX calls, long vol, variance swaps (roof): direct positions on a rise in implied
volatility; they pay in the vol spike even if no strike is reached. Variance swaps are
the institutional pure form with ISDA documentation; for everyone else, access runs
through funds and ETPs, with considerable roll costs in calm phases.

CDS and CDX protection (roof): credit default insurance on individual debtors or
whole indices (CDX IG/HY, iTraxx). The credit market often prices catastrophes
earlier than the equity market, Chapter 9 shows it in the Oracle case; as an
instrument, direct trading remains reserved for institutional mandates.

Tail funds (roof): external managers permanently running a convex book, the
Universa school (Spitznagel/Taleb) being the best known, alongside Capstone, 36
South, or Saba Capital, plus listed vehicles like the TAIL ETF. One buys discipline,
access, and structure, and pays with running bleed and fees (Chapter 8).

Gold, GLD, GLD LEAP calls (pillar): the diversifier with the best post-crash record,
flat to negative in the crash moment itself, without exception strong after the low
since 2000 (the following section delivers the numbers). LEAP calls on GLD make
exactly that post-crash rally playable convexly: limited stake, full participation in the
rise.

Long-duration government bonds (pillar): the classic flight-to-quality carrier of the
deflation crises (2008, 2020) and the counter-risk in the rates and inflation regime: in
2022, ten-year Treasuries lost 17.8 percent while the equity market fell. A carrier of
the portfolio, not a roof, and since 2022 itself in need of hedging.

Safe-haven currencies yen and franc (pillar): risk-off appreciation with a record that
has become unreliable; the yen gained almost 19 percent in 2008 but lost 21 percent
in the falling market of 2022 because the rate differential dominated; the franc paid
in 2025 (+7 percent) but not in 2022. An admixture with regime risk of its own, not
insurance.

Trend-following CTAs (pillar): crisis alpha of the slow bear; in 2022, when no put
insurance paid, the SG Trend Index delivered +27.3 percent. Too slow for the six-day
crash; the complement to the options book, not its substitute.

Payer swaptions and duration puts (application, bond book): the tail hedge for the
bond side, the right to pay fixed into rising rates, or simply puts on duration vehicles
like TLT; on the credit side, CDX protection. They insure the 2022 case, which the
equity tail book structurally does not cover.

Index futures and delta one (neighboring discipline, not roof): the core tool of the
hedge book. Beta steering, immediate, liquid, and premium-free, but symmetric: the
upside is given up to the same extent, convexity does not exist. Remarkable in the
research: naive one-to-one hedging beats nearly every optimized model in managing
tail risk with futures (Cao/Conlon 2025); Chapter 1 draws the line to the tail-hedge
book.

Collars and gain-locking (neighboring discipline, not roof): a put below the price,
financed by a call sold above it, secures the accumulated gain of a single position and
caps the upside in return; the net premium is often near zero, payment is made with
the upside potential'®. The tool for the unsellable concentrated position; not tail
hedging, because neither an extreme event is defined nor the upside open, Chapter 1
draws the line.



What is often sold as insurance but is none: cat bonds make the buyer the insurer of
natural catastrophes, a diversifier with a tail of its own, the opposite direction of the
business. Capital-protection certificates and guarantee products trade market risk for
bank counterparty risk at an intransparent premium. Neither belongs in the roof; an
insurance policy on equity drawdowns in the literal sense is not offered by the
insurance industry, whoever wants one has to build it himself in the options market.

Inflation branch, TIPS and breakevens (own branch): inflation-linked government
bonds and positions on priced-in inflation expectations. Not a tail hedge in this
paper’s sense, the inflation tail is slow, but since 2022 no longer a theoretical branch;
treated in the follow-up paper.

Special case Germany, warrants and leverage certificates (*): issuer-based bearer
bonds with pricing set by the issuer; empirically priced systematically in the issuers’
favor and, in the emergency, saddled with issuer risk (Lehman certificates 2008). Not
a building block of the house; the “underwriting” section below explains why this

paper calculates exclusively with centrally cleared, exchange-listed options.

Who uses the house professionally? The dedicated tail funds run the roof as a
business model; large pension schemes and sovereign funds run options overlays
(often as put-spread collars, which cheapen protection by selling premium and
thereby give back exactly the convexity this paper demands for the extreme case);
CTAs and long-vol mandates supply building blocks as admixtures. The rest of
practice, and that is the finding of the research, not its gap, makes do with the pillars
and calls it tail hedging. The house is meant to make exactly that confusion visible.

Table 5 - The House of Hedging: Instruments, Costs, Behavior in the Emergency

Instrument

Deep OTM index puts

Long vol / VIX contracts

Tail funds (Universa
school)

CDS / credit protection

Trend following / CTAs

Gold (liquid, e.g. GLD)

Long-dated
government bonds

Safe-haven FX (JPY,
CHF)

Liquidity / T-bills

Level

Roof

Roof

Roof

Roof

Pillar

Pillar

Pillar

Pillar

Foundation

Running costs (calm years)
~ 0.5-2% p.a. depending on
budget and structure

high roll loss (contango bleed)

low (2—-3% allocation), but
access is institutional

premium = spread; historically

high today (ch. 9)

multi-year lulls at times

no running premium, but cycle
risk

Interest rate risk

Carry costs

Opportunity costs

Record in the emergency

2020/2025: multiples of the
premium within days; 2022 (slow
bear): largely ineffective

pays only in the vol spike; timing-
critical

March 2020: +3,612% on the
hedge capital deployed (contested
metric, see ch. 8)

the Burry trade of 2008; relevant
again today, but institutional

2022: SG Trend +27.3% (best
year), pays in the slow bear, fails
in the 2020 flash crash

2008 window +24%; but often sold
along in the crash moment itself:
2020 window -3.6%, 2022 -7.3%,
2025 +1.6%

effective 2008/2020; in 2022 itself
the loss event (10-yr Treasuries
-17.8%); IMF warns of weakened
hedge relationship

risk-off appreciation, but unreliable
and intervention-prone

the only position without

Verdict

Core

Complement

Core
(institutional)

Complement

Pillar, not
roof

Pillar, not

roof

Pillar, brittle

Complement

Mandatory



counterparty and timing risk;
capacity to act in the rebound

Own systematics. Window returns: own calculations from EODHD daily closes across the S&P drawdown
windows of Table 2; study and fund figures with sources in the annex. The inflation/stagflation hedge
(TIPS, breakevens, real rates) is a branch of the house in its own right and is reserved for a follow-up
paper.

Two rows of the table deserve highlighting, because they correct widespread
convictions. First, gold: over the full crisis cycle 2007-2009, gold was an outstanding
diversifier at +24 percent, and the predecessor paper’s structural gold thesis (bloc-
free haven, central bank buying) stands untouched. But in the crash moment itself,
the weeks this paper insures, gold was sold along with everything else in 2020 and
2022, because in the liquidity spiral it is what can be sold. Gold is a load-bearing
pillar of the house, but it is not the roof. Second, trend following: the SG Trend
record of 2022, plus 27.3 percent, the best year in the index’s history, while equities
and bonds lost double digits®, documents real crisis alpha, but in the slow bear
market. In the six-day crash of 2020, trend following came too late. The two
instruments insure different catastrophes; whoever confuses them holds the wrong
policy.

And a third row changes its nature above a certain size of wealth: the foundation of
liquidity and T-bills. For a book of ten, one hundred, or five hundred million, the cash
reserve is what this chapter describes, the capacity to act under stress. For the very
largest balance sheets it is something else: Berkshire Hathaway held roughly $365
billion in cash and money market instruments at mid-year 2026, more than the
group’s entire equity portfolio was worth (Chapter 11). In that league, no
counterparty exists any more for a classic tail hedge: no options market in the world
absorbs convexity in the hundreds of billions without the order itself becoming the
market. Hedging then means diversification and cash management at the highest
level, or it moves straight into the acquisition business: whoever wants to “insure”
volatility at that scale buys not the put but the business model that earns on the
insured event, the broker and market maker that grows with every volatility surge, or
the gold producer that monetizes the post-crisis response. That is no longer tail risk
hedging in this paper’s sense but a problem of a different league. This paper is about
books for which the options market has a counterparty.

Gold, Precisely: The Diversifier That Pays After the Crash

The gold row of the table deserves a calculation of its own, because two correct
statements overlap here that are usually mixed up. First: in the crash moment, gold
is not insurance. In the six major windows since 1987, gold moved between —7
percent (2022) and +25 percent (across the 17 months of the financial crisis); in the
fast crashes of 2020 and 2025 it was practically unchanged at the low. Whoever
wanted to pay bills with gold gains on March 23, 2020, had none. But second, and
this is the real point: after the low, gold pays, in the fiat and QE era without
exception. Measured from the respective S&P closing low, gold rose within twelve
months by 16 percent after 2002, 22 after 2009, 6 after 2020 (after six months: 17),
12 after 2022, and 58 percent after April 8, 2025; as of today (August 27, 2026,
roughly $4,620) it stands roughly 55 percent above the Liberation Day low, a good
eight percent of that since the beginning of August alone. The debasement trade is
back: in the week in which the U.S. Treasury doubled its buybacks of long-dated
government bonds, gold rose a good six percent against rising yields (Chapter 2), the



textbook signal that the market is pricing the fiscal response before the crisis is here.
The mechanism is no accident: every crisis since 2000 has been followed by the
monetary and fiscal response, and gold prices the response, not the crash. The
honest footnote: before this era it did not hold; after October 1987, gold stood 11
percent lower twelve months on. The gold thesis of this house is a regime thesis, not
a constant of nature.

From this follows the construction: gold belongs in the house as a pillar, and whoever
wants to play the post-crash rally convexly uses LEAP calls on GLD instead of (or
alongside) the cash position. Priced for real (close Aug 6, 2026, GLD 389.67): the at-
the-money call expiring January 2028 costs roughly 14 percent of the underlying, the
December 2028 variant roughly 19 percent, so about 8 to 10 percent per year for full
upside participation at a strictly limited stake and a delta around 0.65. That is more
expensive than the put side of the book but follows the same asymmetry: the stake is
the upper bound of the loss, the upside open, and the calculation above shows that
the upside after crises was the rule. Consequence for the sequencing: the put pays at
the low, the GLD call earns afterwards. A book that runs both finances the second out
of the first.

Liquidity: The First Filter Question and the MDAX Lesson

Across the whole house runs a condition that has so far remained implicit and
deserves its own paragraph, because more tail books fail on it than on the analysis:
liquidity. An insurance is only as good as the counterparty standing on the other side
in the emergency, at entry, but above all at exit, when everyone wants through the
same door at once. The lesson comes from a correct forecast in the wrong
instrument. The thesis that in a European soft patch the MDAX falls harder than the
large indices was correct; the MDAX did lose the most. Only, no liquid options market
exists on the MDAX: no tight quotes, no viable open interest, no tradable structure
that would have translated the correct thesis into a working insurance. The forecast
was alpha, the instrument did not exist, so the alpha did not exist. That is why the
rule sits in the foundation of the house and not in a footnote: what gets insured is
what has a deep options market (SPY and QQQ trade the deepest options books in
the world), as a rule of thumb with open interest above a thousand contracts at the
target strike and bid-ask spreads that stay below a few percent of the mid even under
stress (Chapter 4: SPY two, QQQ five percent at the panic low). Exotic underlyings,
niche indices, and OTC structures can be analytically brilliant; as a tail hedge they
are an insurance with an insurer who does not answer the phone when the loss
occurs.

Scenario Hedges via Single Names, and What the Price Reveals

Above the index level, the house permits a more precise cut: single-name LEAPs on
the company that carries a defined chaos scenario in its purest form. Whoever wants
to insure the case of China attacking Taiwan finds no better vehicle than TSMC, and
the market currently sells that insurance astonishingly cheaply: the put 40 percent
out of the money expiring December 2027 cost roughly 3.6 percent of the share value
on August 6, 2026 (implied volatility 49). The counterexample in the same book: the
same construction on Arm Holdings, 40 percent out of the money at the same
maturity, cost 12.0 percent, three and a half times as much, at an implied volatility of



81. The scenario is not three times as likely; the price is destroyed, because the stock
trades at a price-earnings ratio beyond 100 and short sellers and put buyers have
long overrun the hedge. The lesson is a pricing lesson, not a forecasting lesson. The
options market is a positioning barometer, and insurance is bought where nobody
wants it yet; the TSMC example is cheap precisely because the scenario is being
repressed. The same check decides tradability: open interest in the Arm contract
stood at 18 contracts; under the foundation’s liquidity rule alone it would have
dropped out of the book. Single-name scenario puts are the house’s precision tool:
small doses, event-driven, with LEAP maturities so the scenario has time, and always
with an eye on what the price reveals about everyone else’s positioning.

Hedging as a Discipline of Ilts Own (“Underwriting”): Burry and the Banks

In the insurance industry, the art of selecting, pricing, and writing risks correctly is
called underwriting, and exactly that discipline is what this chapter describes. The
TSMC/Arm pair is an underwriting judgment: the same scenario, two policies, one of
them at three times the price. Whoever can choose here is not merely doing risk
management but running an alpha source of his own, because the mispriced
insurance is a trade like any other. This expertise is unevenly distributed, and that
belongs in an honest paper as an open observation, as the author’s practical
impression, not as a statistic: in the German-speaking world, where family offices and
asset managers come out of the real estate and private-holdings world, options
underwriting is rarely a lived craft; in American institutions, and all the more in
hedge funds, it is standard equipment. The consequence is uncomfortable: whoever
wants to insure the emergency needs either his own workbench or a mandate with
someone who has one. The instrument, meanwhile, reveals a lot about which side of
the table one sits on; more on that in a moment.

The most famous underwriting example in financial history belongs in this chapter,
because it shows both sides of the art. From 2005, Michael Burry bought credit
default swaps on subprime mortgage bonds; he partly had to prompt the banks to
create the standardized contracts on those securities in the first place. The Wall
Street houses sold him the insurance willingly and cheaply, because they considered
the loss event practically impossible: the seller of the policy had underwritten the
risk wrongly, the buyer rightly. And then the second, often overlooked level: Burry
priced not only the event but also his insurers. He understood that in the insured
scenario the counterparties of his CDS, the banks themselves, could fall into
existential distress, and he negotiated collateral and counterparty selection
accordingly. The crisis proved him right on that too: with Lehman, one insurer failed,
and AIG, the largest seller of credit insurance, survived only through the state. That
is underwriting in its perfected form: price the event, price the premium, and price
the solvency of whoever is supposed to pay in the emergency (Lewis, “The Big
Short,” 2010; filmed 2015). Chapter 9 picks the thread back up on the instrument
side.

The German Special Path: Warrants and Certificates

How do you recognize the non-professionally-trained side of the table? Frequently by
the instrument. Private “hedging” in the German-speaking world traditionally runs
through issuer-based warrants and leverage certificates, a retail market that in this
form exists almost only here. These securities are not exchange-cleared options but
unsecured bearer bonds of a bank, whose buy and sell prices the issuer itself sets.



The academic literature documented the consequence early: systematic overpricing
in the issuers’ favor, especially in complex structures®!. For tail hedging, the decisive
construction flaw comes on top: one carries issuer risk precisely in the emergency.
The estimated 40,000 to 50,000 German buyers of Lehman certificates experienced
in 2008 how €700 million to one billion of “insurance” fell together with the insurer.
In the U.S., this model practically does not exist in the retail market; there, retail
investors too trade listed options with central clearing (Options Clearing
Corporation), which neutralizes counterparty risk, the same reason this paper
calculates throughout with U.S.-listed options. In the House of Hedging, warrants
therefore appear only with an asterisk below the foundation: whoever wants to insure
the extreme event does not buy the policy from an insurer who can go down in the
same storm, and not at prices the insurer itself sets daily.

Box - A Thought Experiment on Issuer Risk: Who Pays Out When the Insurance Comes
Due?

The scenario, expressly fictional and solely to illustrate the payout chain: in the night from
Saturday to Sunday, on a weekend in February 2027, China imposes a complete sea and air
blockade on Taiwan; with TSMC and the island’s suppliers, the global chip supply chain stops
from that moment. On Monday and Tuesday the major indices fall 30 percent in a flash crash,
after which the market swings sideways in panic, plus two, minus two percent, no quick recovery.
What happens to a real tail book?

The position, priced at real market data of August 7, 2026: $10 million of premium in SPY puts
30 percent out of the money (strike 540, expiry June 2028, ask $14.43), that is roughly 6,900
contracts with $374 million of strike notional. After the shock of minus 30 percent, this put sits
exactly at the money. Its model value then hangs almost entirely on the volatility assumption: at
35 percent implied volatility roughly $79, at 50 percent roughly $120 per share; the position is
thus worth $55—-83 million, 5.5 to 8 times the premium. The intuitive order of magnitude, “times
ten,” holds as soon as the market overshoots below minus 30 percent or volatility jumps above
50; and it scales linearly: one billion of premium in the same structure would become a payout
claim of $5.5-8.3 billion.

Who owes this money? Not State Street, and that widespread shortcut is the core of this box.
The SPDR S&P 500 ETF Trust (SPY) is a unit investment trust with the State Street Global
Advisors Trust Company as trustee, $805 billion in size (as of Aug 6, 2026), and holds the 500
stocks segregated from the bank’s assets. The listed options on SPY, by contrast, are contracts
between market participants, centrally guaranteed by the Options Clearing Corporation (OCC),
since 1973 the central counterparty of all U.S. listed options and since 2012 designated a
systemically important financial market utility (SIFMU). After novation, Smith (long) has no claim
against Jones (short) but against the OCC; Jones’s risk is carried first by his broker, then by that
broker’s clearing member.

And that is exactly why the pressure arises not on expiry day but on Monday morning: option
writers pay variation margin daily, and intraday under stress. If Jones cannot deliver, the chain is
liable: first his posted margin, then his broker, then the clearing member, then the OCC’s default
waterfall, first the defaulter's margin (at the end of 2025 the OCC held $393 billion of margin in
total), then the clearing fund of $21.9 billion, and only after that the mutualization among the
remaining members. The magnitude of what would be triggered simultaneously in the scenario
can be measured: the open SPY puts with strikes at least roughly 30 percent below the market
alone comprise 5.09 million contracts with $220 billion of strike notional*’; the OCC’s total options
open interest stood at 585 million contracts at the end of 2025.



Does the chain hold? The historical record is double-edged, and both sides belong on the table.
In 1987 the clearing and settlement system, after the record margin calls, did in fact stand at the
edge of failure; it was the Fed’s liquidity commitment that closed the chain®'. In 2008 the
infrastructure then passed its greatest real-world test: Lehman was a clearing member, and the
central counterparties wound down more than $500 billion of exposure without the clearing funds
of the remaining members bearing losses. Where no central clearing stood, things looked
different: Michael Burry’s CDS from 2005 to 2008 were bilateral OTC contracts, his negotiations
over collateral clauses addressed exactly the risk that the paying bank itself fails in the
emergency, and Bear Stearns and Lehman did fail. The German real-world case, the Lehman
certificates with their roughly 50,000 creditors, is described above in the section on the German
special path. Issuer risk is no phantom; it just sits elsewhere than the reflex suspects: not in the
listed, centrally cleared put, but in the bilateral contract and the securitized product (Chapter 6,
German special path).

That leaves State Street itself, with the numbers as of June 30, 2026: total assets $418 billion,
deposits $320 billion, equity $28.3 billion (book value of common stock roughly $24.7 billion),
CET1 ratio 10.8 percent, $57.9 trillion in custody, $6.3 trillion under management. Whoever
reads a custody bank’s balance sheet with industrial-company glasses easily misreads it: the oft-
guoted $4.29 billion is the screener’s cash line, not the equity, and classic liquidity ratios like the
current ratio are not defined for a bank. In the scenario, State Street’s pain point is therefore not
the options payout, which it does not owe: the trust services redemptions in baskets of shares
(“in kind,” no fire sale), but the fee base falls with the market, and the securities lending book and
the bank’s own investment portfolio are the places where real losses arose in 2008, while
custody banks in panics typically see deposits flow in. The honest summary: issuer risk in the
literal sense the holder of SPY and listed SPY puts does not have. What he has is infrastructure
risk: if clearing members fall in series, the insurance is only as good as the waterfall through
which it is paid out. That is why the choice of instrument, listed instead of OTC, centrally cleared
instead of securitized, is part of the underwriting itself; it is the same lesson Burry anticipated at
the negotiating table.

From this follows the map of where to watch out, and it matches the floors of the House of
Hedging. Robust in this box’s sense are exchange-traded, centrally cleared options and futures
(the OCC waterfall above), physically held gold, directly held government bonds, and fund
structures with segregated assets like the SPY trust or UCITS funds: there, counterparty risk is
mutualized or the assets are legally separated from the issuer’s fate.

Watch out, first tier: vehicles whose book consists of listed options but whose access runs
through a fund wrapper. A tail fund normally carries no issuer risk in its options book; it carries
vehicle risk: redemptions can be limited or suspended, and precisely when one wants the
money. That is no theoretical objection but measured fact: by the end of 2009, over 30 percent of
hedge funds had imposed redemption restrictions, gates, side pockets, or complete suspensions,
versus 4 percent in 2006*. The latest object lesson comes from the private credit market: at Blue
Owl’s vehicles, among them the $36 billion flagship, redemption requests have been piling up
since late 2025; in the first quarter of 2026 alone, investors wanted to withdraw $5.4 billion, at the
technology fund OTIC 41 percent of all shares, and since then 5 percent per quarter is being
served®. Whoever needs his capital urgently receives it in installments over years. One tier
sharper are exchange-traded notes: an ETN is not a fund but an unsecured debt obligation of the
issuing bank, economically the American cousin of the German certificate. The evidence: Credit
Suisse terminated the volatility ETN XIV in February 2018 after a daily loss of over 90 percent via
“acceleration event”; Barclays halted the issuance of new VXX notes in March 2022 over a



registration error, the price decoupled from intrinsic value, and the bank put its own damage at
roughly $600 million. In neither case did an issuer fail, and still the instrument failed as an
instrument.

Watch out, second tier: everything bilateral and everything securitized. Warrants and certificates
are bearer bonds; the Lehman case stands above. CDS and other OTC derivatives are only as
good as their collateralization and their seller, and history has documented both tests: AlG, then
one of the largest insurance groups in the world, collapsed in September 2008 under the
collateral calls on its own CDS book, $32 billion of collateral calls, a $12.4 billion gap, in the end
$182.3 billion of government support provided*. The insurer fell exactly with the insured event;
that is wrong-way risk in its purest form, the pattern of the monoline insurers of the same crisis.
The academic finding on this: even at the peak of the crisis, the CDS market barely priced the
default risk of the protection seller; 645 basis points more dealer spread lowered the price of the
insurance by an average of a single basis point (Arora/Gandhi/Longstaff 2012). The market relies
on collateralization, not on the seller’s creditworthiness; whoever hedges bilaterally must
therefore read the collateral clauses himself, for that diligence is priced in nowhere. Every issuer
will assure you that with him everything is safe. Lehman, AIG, XIV, and VXX are the documented
answer to that.

The Bond Book: Tail Hedging Beyond the Equity Side

A family office portfolio is rarely a pure equity book, and the bond side has its own
extreme event. 2022 demonstrated it: ten-year Treasuries lost 17.8 percent, the
worst year of the data series, and dragged the 60/40 portfolio into its worst year
since 1937, while the equity puts stayed quiet for lack of a vol spike (Chapters 7 and
10). The equity tail protection structurally does not cover this case. The bond book is
insured in three ways. Against the rates tail: payer swaptions, the right to pay fixed
into rising rates (the institutional standard with ISDA documentation), or
pragmatically puts on duration vehicles like TLT, which deliver the same convexity
listed and liquid. Against the credit tail: CDX protection on the investment-grade and
high-yield indices (Chapter 9). Against the inflation tail: the TIPS-and-breakevens
branch; the next paragraph. The insurance logic is identical everywhere, defined
event, small premium, convexity, monetization rule; only the insured event is
different. A complete House of Hedging runs both roofs.

That leaves the inflation tail, which in the house’s systematics is a branch of its own.
Strictly speaking it is not a case for this paper’s tail-hedge book: inflation does not
jump twenty percent in six trading days, it is the slow tail that devalues wealth over
quarters rather than overnight. But “normal” has been a weak defense ever since the
post-Covid years demonstrated how quickly the unthinkable becomes official: 9.1
percent U.S. consumer price inflation in June 2022, 10.6 percent in the euro area in
October 2022, readings every portfolio construction of the zero-rate decade had
treated as impossible. The instruments of this branch are inflation-linked government
bonds (TIPS), breakeven positions, and real-rate structures; gold works double duty
here as a pillar. The pricing and the backtest of this branch would burst the frame of
this paper and remain reserved for the announced follow-up paper; in the house, the
place is marked so that nobody confuses the roof with the whole building.



7 - What Tail Hedging Is Not: Diversification, Private Markets,
Spreads

The industry’s standard advice to the worried investor has been the same for
decades: broaden out. A current example comes from Handelsblatt of August 3, 2026:
five strategists of leading houses, surveyed in view of the record highs, uniformly
advise positioning “more broadly, precisely to cushion swings in individual areas,”
banks, industrials, some gold, private markets. The latest chip break (Philadelphia
Semiconductor Index at its worst —30 percent, Kospi —40 percent) is filed there as a
“healthy correction.” It is exactly the consensus against which this paper is written,
not because diversification is wrong, but because it delivers something different from
what the advice suggests.

Diversification smooths the ride; it does not insure the accident. The empirical
situation is unambiguous and comes, of all people, from diversification’s most
convinced advocates: Asness, Israelov, and Liew show in “International
Diversification Works (Eventually)”*® that international spreading systematically fails
in short-term panic crashes, because correlations rise toward one exactly then; its
benefit lies in the long horizons, not in the event. 2022 delivered the system test for
asset-class spreading: the 60/40 portfolio lost roughly 17 to 18 percent, the worst
year since 1937, because equities and bonds, the diversification promise par
excellence, fell simultaneously. And the IMF warns expressly in 2026 that this equity-
bond hedge relationship remains structurally weakened*¢. For whoever fears the 30-
percent case, spreading across sectors, regions, and asset classes helps least in the
decisive moment: it is the insurance against the mediocrity of individual
positions, not against the correlated break.

Private markets are diversification with blinkers. The advice to cushion swings via
private markets confuses not seeing with not having. Cliff Asness coined the term
that has organized the debate since 2023: “volatility laundering”*’, private equity
washes the volatility not out of the wealth but only out of the reporting, because
discretionary, infrequent valuations hide the mark-to-market pain. In the 30-percent
case, the holdings portfolio has fallen economically too; one merely learns of it two
quarters later. For the governance of a family office, smoothed reporting can even be
valuable; as insurance in this paper’s sense it is useless, because it pays out nothing
in the emergency. Private markets belong in the diversification debate, not in
the tail-hedge book.

The same applies to real estate, infrastructure, and the other real-asset classes,
especially in the German family office, where they are often the largest block:
legitimate, frequently excellent diversification across the total portfolio, but no tail
hedge. In the insured event they are neither liquid nor convex; their stable valuations
are valuation rhythm, not stability, and in the rate shock of 2022/23 they fell too, only
later and more quietly. A house that stands 60 percent in real estate has no tail-
hedge book; it has a different risk profile and should not confuse the two. And the
youngest growth class of the private markets, private debt, takes the same point to
its extreme. It is sold as a stable return building block with low volatility, but the
stability is the same valuation illusion, and the liquidity ends exactly when it is
needed: at Blue Owl’s private credit vehicles, redemption requests have been piling
up since late 2025; in the first quarter of 2026 investors wanted to withdraw $5.4
billion, at the technology fund 41 percent of all shares, and 5 percent per quarter is



being served*. A wealth building block that shuts the door under stress is the
opposite of insurance; the box in Chapter 6 sorts this gating risk systematically.

Complex spread structures insure no event. As soon as the payoff hangs on several
conditions at once, the index falls and volatility rises moderately and the correlation
of two names holds, one is no longer insuring a clear event but betting on a scenario
bundle. Such structures are cheaper in premium because they do not pay in most
emergencies. The same goes for illiquid “safe havens”: a hedge that cannot be
sold at a fair price in the crash is not one. The test is banal and incorruptible:
could the instrument have been monetized on April 8, 2025, with one click and a tight
spread? GLD: yes. A palladium holding, a structured certificate, a PE stake: no.

Fear Is Not One Trade: The Regime Dependence of the Fear Winners

There is an empirical test for the question of whether a basket of “fear stocks”
replaces the insurance, and it comes from the author’s own book (Skyland Research
Note “Fear Is Not One Trade,” Aug 12, 2026; all daily values verified against EODHD
closes). Two volatility shocks of 2026, almost the same fear, different cause. On June
5, 2026, a rates and liquidity shock with a VIX jump of 40 percent in one day, the
classic fear beneficiaries fell harder than the market: gold minus 3.7 percent, gold
miners minus 8.8, silver minus 8.1, uranium (Cameco) minus 9.3, the market itself
minus 2.6 percent; only defense (RTX, Lockheed) held just above water. On March 6,
2026, by contrast, the geopolitical Iran shock (VIX plus 24 percent), the reflex
worked: gold plus 1.6 percent, defense plus 2.6, miners stable, market minus 1.3. The
same names that offered protection in one regime crashed in the other harder than
the thing they were supposed to protect against: in the dash for cash, everything gets
sold, the safe haven included.

The consequence sharpens this paper’s dividing line. What rises in a fear surge
depends on the cause of the surge, not on the fear; a universal equity fear beneficiary
does not exist. Every sector bet is thus a conditional insurance, and an insurance
whose payout depends on correctly diagnosing the cause of the crisis no longer
insures a clear event. The index put is the only unconditional instrument: a volatility
spike means, by definition, market down and volatility up, and the put pays, no
matter why. Defense proved the most regime-robust equity ballast on both days, but
without convexity; gold remains the trend diversifier that pays after the crash, not
the spike insurance (Chapter 6); and the VIX itself is no clean policy because of the
futures term structure, since mean reversion is already priced into the future and the
contango eats away as roll loss. Fear is not one trade: this paper’s policy is therefore
not a bet on the winners of fear but the unconditional insurance of the event itself.
(Data caveat: two one-day case studies, illustrative, not conclusive; the values in the
annex.)

The Sedative: Dampening Is Not Insurance

How deep the sedative sits in the discourse is shown by the same podcast episode
that supplies the Kospi count above: as answers to the crash scenario, it discusses
shorter bond maturities, high-yield bonds, defensive consumer and dividend ETFs,
and switching into “safe” stocks like Kraft Heinz or General Mills. That is the
industry’s standard answer to every worried investor, from savings plan to mandate,
and it deserves a hard calculation instead of a narrative. Table 6 delivers it, across
the two most recent fast breaks: the systemic one (Covid, February to March 2020)



and the political one (Liberation Day, February to April 2025), in each case
drawdown from the pre-crash high and recovery time in trading days, dividend-
adjusted from EODHD closes.

Table 6 - The Sedatives Under Test: Drawdown and Recovery Time in Two Fast Breaks

Instrument Role Covid Recovery Liberation Recovery (trading days)
drawdown  (trading days) drawdown

S&P 500 (SPY) = Market -33.7% 97 -18.8% 54

Consumer Defensive ETF = -24.5% 99 -5.9% 4

staples (XLP)

Value (VTV) Factor ETF -36.8% 179 -13.7% 57

Coca-Cola Defensive -36.8% 338 -1.7% 2
classic

General Mills Defensive -13.0% 8 -10.9% not to this day
classic

Kraft Heinz Defensive -35.7% 56 -8.8% not to this day
classic

High yield Bond substitute = -22.0% 158 -4.1% 14

(HYG)

Long U.S. Rates hedge -0.8% 1 -3.7% 5

Treasuries

(TLT)

Silver (SLV) Commodity -34.9% 77 -9.5% 12

Copper Commodity -27.5% 76 -14.7% 9

(CPER) (procyclical)

Commodity Commodity -35.1% 202 -12.2% 48

basket (DBC)

Rare earths Commodity -45.5% 164 -23.8% 63

(REMX) stock ETF

Freeport- Commodity -60.6% 81 -27.7% 39

McMoRan stock

Southern Commodity -46.4% 81 -22.7% 42

Copper stock

Microsoft HQ -28.0% 58 -20.6% 23
compounder

Apple HQ -31.4% 52 -29.6% 113
compounder

Nvidia HQ -37.6% 39 -36.9% 55
compounder

Visa HQ -36.4% 111 -13.6% 24
compounder

Delta Air Lines = Second-rate -65.3% 1,166 -47.9% 170

balance sheet

Wells Fargo Second-rate -52.5% 405 -24.7% 59
balance sheet

GE Second-rate -53.5% 233 -20.6% 23
balance sheet



Own calculations from EODHD daily closes (dividend-adjusted). Covid window: high Jan 2-Feb 19, 2020,
low through Apr 30, 2020; Liberation window: high Jan 2-Feb 19, 2025, low through Apr 30, 2025.
Recovery = trading days from the low to the first close above the pre-crash high; “not to this day” = not
reached by Aug 11, 2026. Role assignment: own classification; “HQ compounders” in the sense of strict
quality criteria (balance sheet strength, net cash or low debt, moat).

The finding on defensives is uncomfortable. The “safe” classic Coca-Cola fell 36.8
percent in the Covid crash, more than the market’s 33.7, and needed 338 trading
days back to its high, three and a half times as long as the index; Kraft Heinz fell 35.7
percent, the value ETF (VIV) 36.8. General Mills, the star witness of the defensive
thesis, fell only 13 percent, for a special reason: food stocks were pandemic
beneficiaries, the regime happened to fit. In the Liberation window the picture
flipped, the staples did dampen (XLP minus 5.9 percent), but General Mills and Kraft
Heinz have not seen their pre-crash level again through August 2026; the dampening
was paid for with dead return. High-yield bonds delivered minus 22 percent in the
Covid crash, two thirds of the equity drawdown in bond packaging, and needed 158
trading days. And the long Treasury, which in 2020 did function one last time as a
refuge (minus 0.8 percent), fell with the market in 2025 and by 17.8 percent in 2022
(the Slok diagnosis from Chapter 2). The pattern is exactly that of the fear stocks
from the previous section: all conditional instruments, regime-dependent, positively
correlated in the emergency. The honest name of this asset class would not be
“hedging” but crash correlation with lower beta.

Quality Stocks: Back Faster, Not Spared

For the equity side itself there remains a refinement this paper expressly advocates,
and which is categorically different from the defensive rotation: quality does not
protect in the crash, quality accelerates the recovery. Even the best balance sheets in
the world were fully punished in 2020, Nvidia minus 37.6, Apple minus 31.4,
Microsoft minus 28 percent; when everyone sells, everything gets sold, that is the
crash correlation of Chapters 2 and 7. But afterwards the wheat separates: the low-
debt compounders with moats were back at their old highs after 39 (Nvidia), 52
(Apple), and 58 trading days (Microsoft), the index needed 97, and the second- and
third-rate balance sheets 172 (Ford), 233 (GE), 405 (Wells Fargo), up to 1,166
trading days (Delta: four and a half years). In the Liberation window the same
pattern: Microsoft back in 23 days, Visa in 24, Delta needed 170. If there is any crash
provision to be made on the equity side, it is this: hold first-class, low-debt quality,
because it comes back faster, not because it would fall less. That is portfolio
construction, and it is valuable; insurance it is not. For the common denominator of
almost all rows of the table is the sign: in this paper’s insured event they are
negative, the only exception was the long bond of 2020, and it has not returned since.
An insurance has a positive sign in the loss event, and a multiple of the premium at
that (Chapter 4). Dampening is not insurance; whoever blurs the difference is selling
a lower beta as a policy.

Commodities: Diversifier, Not Insurance

The same test is demanded of the commodities building block, named in the same
conversation as an allocation element alongside the precious metals, and which many
investors intuitively consider crisis-proof. The numbers (Table 6, lower block): silver
fell 34.9 percent in the Covid crash, as much as the market; copper 27.5; the broad
commodity basket (DBC) 35.1 percent, needing 202 trading days back; rare earths
(REMX) fell 45.5 percent. The commodity stocks that investors often buy as proxies



carry double beta, commodity price times equity market: Freeport-McMoRan minus
60.6, Southern Copper minus 46.4 percent; for silver miners like Fresnillo the same
mechanics apply, and the daily evidence is in the fear section above, silver minus 8.1
and uranium minus 9.3 percent on a single dash-for-cash day. In the Liberation
window, all commodity rows carried the same sign, rare earths at minus 23.8 percent
weaker than the market. Industrial metals are not even neutral but procyclical:
copper is a business-cycle bet and falls in the downswing on cue. Commodities are
thus what gold is in Chapter 6, only without its after-the-crash record: trend
diversifiers and inflation building blocks for the allocation, legitimate and valuable in
the right drawer; tail hedges they are not, whether as ETC, futures basket, or stock,
and the stock form even sharpens the crash.

Selling Is Not a Hedge: The Days That Decide Everything

The most common “hedge” in practice is still missing from this list, and it is the most
expensive of all: selling. Locking in gains, going to the sidelines, waiting to re-enter
“until the situation clears.” That is not a hedge but market timing, and its costs are
precisely measurable, because equity returns are extremely concentrated in a few
days. The own calculation on this paper’s data series: fully invested, the S&P 500
delivered 8.36 percent per year from 1950 to 2026, 463 times the stake. Whoever
missed only the 20 best days, 0.10 percent of the 19,269 trading days, got 6.40
percent per year and a quarter of the final wealth; without the 40 best days, less than
a tenth remains. Over the past thirty years the concentration is sharper still: 8.54
percent per year fully invested, 5.65 percent without the ten best days (final wealth
more than halved), 0.74 percent, practically money-market level, without the forty
best. This is no artifact of the U.S. market: across 15 international equity markets
and more than 160,000 trading days, missing the ten best days in each cost an
average of 50.8 percent of final wealth, on less than 0.1 percent of trading days**.

Why this is a tail-hedging argument and not a calendar aphorism is shown by where
these days sit in the calendar: the best days do not come in calm phases, they come
in the storm. Own count since 1950: 13 of the 20 best days lie within ten trading days
of one of the 20 worst, and all 20 took place more than ten percent below the all-time
high, in the middle of the drawdown, that is, exactly where the seller has just
reached “safety.” Ned Davis Research counts for 1996 to 2025: 76 percent of the
best trading days fell in a bear market or in the first two months of the new bull
market®. The ten best days of the past thirty years come without exception from
2008, 2020, and 2025, and the third best of them, plus 9.5 percent on April 9, 2025,
was the trading day immediately after the low of this paper’s case study. Whoever
“protected” himself by selling on April 8 paid for that safety on April 9 with the best
trading day of the S&P 500 since October 2008.

This closes this paper’s chain of argument: time in the market beats timing the
market is consensus as a saying; the numbers show that in the amplifier regime it
holds more sharply than ever, because best and worst days sit even closer together
(Chapter 3, the density of extreme days). The put, not the sale, is therefore this
paper’s instrument: whoever is insured does not have to get out. He stays fully
invested through the storm, captures the rebound days the seller structurally misses,
and the monetization rule of Chapters 4 and 10 ideally turns the tables: the LEAP put
gain realized at the low supplies the liquidity to buy on exactly the days on which the
best days of the data series are made. The insurance thus protects twice, against the
drawdown and against one’s own timing temptation. And here the circle closes back



to the behavioral economics of Chapter 4: it is psychologically extraordinarily hard to
stay invested when everything is falling. The nervousness, the headlines, and the
pressure of one’s environment push toward selling, and precisely this impulse is, as
well documented as little else in capital markets research, the most expensive single
decision of an investing life®®. The practice is more widespread than the professional
self-image suggests: large fortunes and mandates, too, sell into the storm or wait on
the sidelines after the exit for a “clarification of the situation” that the market never
announces. The best answer to that is not an appeal to discipline but construction:
whoever is insured does not have to sell.

Two much-quoted sentences belong at the end of this section, because they are often
played off against each other and in truth point in the same direction. The asset
manager Volker Schilling: selling all equities out of fear of the crash is “like
committing suicide out of fear of death” (source in the annex). And Peter Lynch’s
famous objection, that more money has been lost preparing for corrections than in
the corrections themselves, hits exactly the selling “hedge” and market timing, not
this paper’s policy: whoever insures stays invested; whoever “braces himself” gets
out. The premium budget that Chapter 10 disciplines is the answer to Lynch, not his
contradiction.

8 - The Price of Insurance: Carry, Bleed, and the AQR Critique

Hardly any building block of investing is as contested as hedging. The criticism
comes from practice as from research, and it aims at everything at once: at the
effectiveness, at the costs, and at the question of whether the whole effort pays over
the cycle at all. This paper takes that criticism seriously, not least because it largely
agrees with it: there are only a few market phases in which classic hedging pays, and
whoever continuously smooths the portfolio, steers beta, or rolls hedging trades gives
up return in most years. Here, Chapter 1 drew the dividing line, we are dealing with
something else: insurance against the extreme event, not smoothing. The debate is
condensed in two schools that have been publicly contradicting each other for a
decade and a half: one considers permanent options protection systematically too
expensive, the other the only thing that counts in the emergency. In order, then,
because no serious paper on tail hedging may conceal the counter-calculation, and it
is empirically strong: the volatility risk premium, options are on average more
expensive than the subsequently realized volatility justifies, is one of the most robust
anomalies of financial markets. Whoever buys insurance permanently pays for it
permanently.

The numbers: the CBOE S&P 500 5% Put Protection Index (PPUT), which maps
permanent put protection as a benchmark, delivered 6.64 percent per year from June
1986 to the end of 2018 against 9.80 percent for the unhedged S&P 500, more than
three percentage points of premium per year over three decades, for a volatility
reduction of merely 14.9 to 12.1 percent*®. Roni Israelov dissected the mechanics in
“Pathetic Protection: The Elusive Benefits of Protective Puts”*°: because of premium
and path dependence, across the horizons studied a simply reduced equity allocation
delivered better drawdown properties than put protection in 97 to 100 percent of
cases, “the result is precisely the opposite of what was intended.” The AQR line,
“Chasing Your Own Tail (Risk)” of 2011 and the 2019 update®®, draws the
consequence of building crisis protection through diversifiers like trend following and
defensive names rather than through options. And this paper’s own data confirm the



carry finding without embellishment: the Cambria TAIL ETF has lost a cumulative 51
percent since inception in April 2017 (—7.4 percent per year), including its two
strong crash windows (Figure 11). The permanent, passive full-time insurance is a
sure loser over the cycle. This paper does not dispute that; it builds on it.

Cambria TAIL ETF versus S&P 500, indexed (Apr 6, 2017 = 100), through Aug 6, 2026
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Fig. 11: Cambria TAIL ETF versus S&P 500, indexed daily closes since inception (Apr 6, 2017 = 100), last
data point Aug 6, 2026. Data: EODHD, own calculations and presentation. The ETF delivers exactly what
it promises, convexity in the fast crash (2020, 2025), and pays for it with permanent carry loss (calendar
years 2019, 2021, 2023: —13 to —14% each).

The counter-position to the AQR line is held by the Universa school (Mark Spitznagel,
advised by Nassim Taleb): what counts is not the insurance’s average return but its
effect on the geometric return of the total portfolio; a small, maximally convex
allocation (two to three percent in Universa’s illustrations) allows the remaining 97
percent to stay fully invested and thereby beats the conventionally diversified
portfolio over the cycle. The famous evidence: +3,612 percent in March 2020°!.
Honesty requires reading that number correctly: it measures the return on the small
hedge capital deployed (“return on required invested capital”), not on a total
portfolio, and critics from Boaz Weinstein to Cliff Asness consider the presentation
misleading because it blanks out the multi-year premium bleed before the crash®2.
Both schools are right on their respective measurement axes: the insurance is
expensive on average (AQR) and portfolio-saving in the right moment (Universa).
This paper’s synthesis is in Chapter 10: no permanent full protection, but a small,
rules-based budget, scaled in regime and event windows, with hard monetization
discipline.

9 . CDS: When the Credit Market Prices the Catastrophe First

Credit default swaps are the historical showcase of the tail trade; the subprime CDS
with which the hedge fund manager Michael Burry, made famous by the book and
film “The Big Short,” won against the U.S. housing market remain the reference for
the thesis that the credit market prices catastrophes before the equity market sees
them; the underwriting side of that story, from the cheap purchase to collateralizing
against one’s own counterparties, is told in Chapter 6. The reason is structural: the
shareholder trades a growth story, the creditor a probability of default. Rising CDS
premiums alongside rising share prices are therefore one of the most valuable
divergence signals the market offers.



For readers whose métier is not the credit market, a translation is worthwhile at this
point, because what is being compared here are simply two insurance premiums on
the same risk, quoted at two different counters. A credit default swap is credit
default insurance: whoever holds Oracle bonds pays a running premium, measured in
basis points, and Oracle’s roughly 200 basis points mean $2 per year to insure $100
of Oracle debt against default; if the premium rises, the credit market considers the
loss more likely, the same logic as with the put premium, only for bonds. And the
skew is the fear surcharge in the options market: puts (downside protection)
normally cost more implied volatility than equally distant calls, because more market
participants seek protection than upside bets; the difference is the skew. A high skew
means the insurance is sought and expensive; a collapsed skew means nobody wants
it, it is on clearance.

Why the credit market counts as the more sober of the two counters has a structural
reason: a bondholder has no upside. He cannot earn on the stock’s fireworks, he gets
at best his interest and his money back; his entire calculus is the downside. Whoever
prices only the risk, without profiting from the euphoria, prices it more honestly, and
financial history has documented that: the CDS on subprime rose in 2007 long before
the equity market tipped, that was the window through which Burry traded. The
image for today’s situation is therefore simple: two insurers insure the same house.
One, the credit market, has just raised the premium sharply because it smells smoke.
The other, the equity options market, is almost giving the policy away because its
customers are partying. Whoever believes it is one house, and the balance sheets of
Chapters 2 and 9 say exactly that, buys from the cheap one.

Exactly this divergence is currently building at the center of the Al complex. Oracle’s
five-year CDS rose in July 2026 to above 200 basis points (roughly 212 to 215 at the
peak), the highest level since the 2008 financial crisis, from the February low of 129
basis points. At the end of August it still trades above 200 basis points, roughly four
times the investment-grade average. The drivers are the massive debt-financed Al
capex (roughly $167 billion of total debt, another $40 billion of issuance planned for
2026) and the S&P downgrade to BBB—, one notch above junk, with explicit
reference to the OpenAl concentration risk. The move is no longer a single-name
story: the CDS of Nvidia (roughly 79 basis points) and Alphabet also hit record levels
at the end of July, the net CDS notional on the large tech names has roughly
sextupled within a year to $12.5 billion, and Goldman Sachs puts Al-related bond and
credit issuance for 2026 at $489 billion. Oracle has become the barometer of Al
credit risk, and the credit market is pricing there a scenario that the equity market
filed away in the same week as a “healthy correction.” The latest reading: Nvidia’s
five-year CDS, still around 40 basis points in early July, hit a record high of 82 basis
points on July 27 and traded at just under 81 basis points on August 19, back at that
level, more than a doubling since late May®?; that the market is actively pricing the
credit risk of the world’s most valuable company, worth roughly $5 trillion, at all, is
the news in itself.

The second additional indicator besides Oracle is Meta, and it weighs heavier,
because until recently Meta was the opposite of a debt case: a cash machine that
produced roughly $52 billion of free cash flow in full-year 2024°*. Then came the
capex surge: $31.1 billion of investment in the second quarter of 2026 alone, roughly
97 percent of operating cash flow, full-year guidance of $130-145 billion, and the
quarter’s free cash flow collapsed from $8.5 billion a year earlier to $784 million,
minus 91 percent®. The gap is financed in the bond market, roughly $30 billion of



issuance in the first half of 2026 alone (Chapter 2), and the credit market is pricing
the transformation: Meta’s five-year CDS rose from 56 basis points at the end of 2025
to roughly 95%. That is, compared with Oracle, still comfortable, the ratings sit in the
AA range, and the credit market expressly counts Meta among the winners of its
sorting. But the direction is the same, and it is the real message: when even the most
profitable advertising machine in stock market history needs the bond market for its
Al capex and its default insurance nearly doubles within eight months, the capex
cycle has definitively become a credit cycle.

And the divergence is by now measurable all the way into the options markets. The
Barclays derivatives team around Stefano Pascale showed in mid-August 2026, in the
week of the latest S&P record at a VIX of 14.6, a remarkable scissors: the skew on
equities, that is, the extra price of puts over calls (measured on SPY, two months, 25-
delta, normalized), collapsed across the global indices, “skews across global indices
collapsed as investors chased the rally and demand for protection faded,” while the
skew on investment-grade credit (LQD) steepened sharply in the same window, “a
divergence of downside opinions” between equity and bond traders; as one driver,
the team explicitly names the rising costs of the hyperscalers’ credit protection3*.
Translated into this paper’s language: the equity market is dumping its catastrophe
insurance at the record mark, while the credit market is paying up for the same
downside worry. For the insurance buyer that is not a warning but a shopping list;
the following chapter turns it into the practical rule.

For the House of Hedging this means two things. First, the CDS market is the live
demonstration of how catastrophe prices build up in individual instruments before
the event; whoever runs a tail-hedge book reads CDS curves as an early-warning
system, even without trading them. Second, the direct CDS trade is to be handled
with care by non-institutionals: ISDA documentation, counterparty risk, and the
definition of the credit event make it the domain of specialized mandates. The more
accessible echo of the same trade is puts on the indebted carriers of the capex cycle
itself; the paper notes that the line between tail hedge and active short position
becomes fluid here, and exactly for that reason the position belongs in the roof of the
house only if it is sized as insurance, not as a bet.

10 - How Much Insurance? A Framework and Its Pitfalls

The practical question of every ambitious private investor, every institutional
investor, and every family office is: how large should the insurance building block be,
two percent of the portfolio or ten? The question is wrongly posed, and the correction
is half the framework: what is sized is not a position but an annual premium budget.
A “tail hedge of ten percent of the portfolio” is no longer insurance but a leveraged
macro bet on the crash; whoever takes it on should call it that. The insurance logic of
this paper sits an order of magnitude below.

The framework in four rules, derived from Chapters 3 through 8:

First, the budget: 0.5 to 1.5 percent of the assets to be insured per year as a fixed,
budgeted cost ratio, run like an insurance premium, not like a position whose
“performance” is graded quarterly. For calibration: the real case-study multipliers (5
to 11 times in the fast crash, Chapter 4) mean that a one percent budget can reach a
countervalue of roughly 5 to 10 percent of the portfolio in the emergency. The
Universa illustrations work with two to three percent of allocation for nearly full



compensation. Whoever sets the budget to zero has decided to sit out the 30-percent
case. That is not a mistake per se: drawdowns have historically always been
temporary, but they can stay temporary longer than one thinks, Chapter 3 measured
the 15.6 Nasdaq years underwater. Sitting it out is therefore less an arithmetic
problem than a psychological challenge, and for whoever manages third-party
money, a governance question on top; it should be a conscious decision, not an
omission.

Second, the instrument: The core is deep out-of-the-money puts on the indices in
which the portfolio actually lives (basis risk!; Chapter 5), in two constructions whose
real prices Chapter 4 has computed. The short construction (three to six months, 10
to 20 percent out of the money, rolling) delivers the maximum convexity per premium
dollar or euro in the fast break, but expires worthless serially and stands or falls with
monetization. The long construction (LEAPs, 18 to 30 months, 20 to 30 percent out of
the money) is the actual policy: roughly 1 to 1.5 percent annual premium,
permanently in the book, pays the catastrophe through intrinsic value and survives
the false alarm with 70 to 80 percent residual value, paying for that by covering the
fast 20-percent case only three times instead of eleven. A robust budget combines
both: the policy as the base, the short-dated contracts as event- and regime-driven
scaling. Puts are the only instrument in Table 5 that paid reliably, liquidly, and
convexly in the fast crash. Long-vol structures and CDS are complements for
specialized mandates; gold, trend following, and bonds are pillars of the total
portfolio, but no substitute for the roof.

Third, the scaling: The budget is not constant but dynamic by rule. Insurance is
bought when it is cheap, at low implied volatility and in a calm market, and scaled at
defined event windows (announced tariff dates, elections, central bank regime
changes) and at the predecessor paper’s exhaustion signals: margin-debt growth
spikes, record ODTE share, thematic ETF launch waves, subscription frenzies.
February 2025 was a buying window by both criteria: VIX at 15, an announced risk
date on the calendar. After the event the reverse holds; whoever bought insurance on
April 8, 2025, at VIX 52 paid the premium at the wrong time; the same protection
cost five to seven times the February price.

Fourth, the monetization: Before the purchase it is fixed in writing when to sell, as
a rule, not as discretion. Practicable triggers are VIX thresholds (say: half the
position from VIX 40, the rest from VIX 50 or at a defined drawdown depth),
combined with a time stop. The proceeds flow, per plan, into buying back the fallen
core positions, the insurance finances the shopping in the selloff; here the circle
closes to the predecessor paper’s rebound protocol. Without this rule, the tail hedge
produces exactly the case study’s result: 21 times on paper, zero at expiry.

Without an Options Account: The Policy as a Service

A framework for practice must finally acknowledge for whom this terrain is not
accessible at all. A considerable share even of very large private fortunes and family
offices trades without a margin or options account: through a direct bank, a private
bank, or via the advisor altogether. For these books the House of Hedging exists only
in part, and the honest alternatives are three. First, the exchange-traded tail-hedge
ETF as a ready-made policy, with the full carry finding of Chapter 8 and the cost
critique of Chapter 3, but without the account hurdle. Second, raising the gold quota
as a rough, unspecific crisis reserve; Chapter 6 filed it as a pillar, not a roof. Third,
the conscious, documented waiver per rule one. And exactly here lies a gap in the



market that this paper expressly formulates as a thought addressed to the advisory
profession: tail risk hedging would be a natural service offering for asset managers
and private banks, as a running program of one to two percent annual budget in deep
out-of-the-money index puts or, where options are not accessible, via the ETF variant,
rules-based per this chapter’s framework. The incentive is symmetric: the client gets
the halved drawdown, and the advisor who crosses the storm at minus 15 instead of
minus 30 percent has proven his professionalism in the moment it counts, without
gambling away return in the calm years on useless hedges or wrong ideas.

The Practice of Cheap Calm: Rotation Instead of Adding

What rule three says in the abstract, buy insurance when it is cheap, is astonishingly
complex in execution, and August 2026 is demonstrating it live: record highs, a VIX
around 14.6, collapsed equity skew (Chapter 9), plus an unresolved risk stack of
geopolitics, sticky inflation, and a long end of the curve at multi-year highs. The naive
answer to mispriced calm is “buy more protection.” The right answer in most books
is a different one, and it follows from the management logic of any properly sized
protection book: whoever runs such a book does not inflate its size when calm is
cheap, that would only raise the theta wear, but improves its composition: sell what
has become expensive, buy what is cheap, within the insurance.

Concretely, in August 2026 that meant three things. First, the rotation: the largest
protection building block in many books, gold convexity via calls, had run up after a
seven percent week and was thus expensive; the market’s cheapest crisis convexity
was at the same time volatility itself. So the element that has run is trimmed and the
proceeds rotated into the cheap one; the protection quota stays constant, its price
falls, its convexity rises; sell high, buy low, only within the policy. Second, convexity
per premium dollar or euro: near-money puts are expensive neutralizers with high
delta; the crash payout per premium dollar or euro sits deep out of the money
(Chapter 4). Whoever adds therefore adds at the bottom, not at the money. Third, the
chasing discipline as the mirror image of the buying rule: the protection asset that
has run is not chased, even if it feels good; whoever chases the gold rally with a more
expensive call while volatility sits at its yearly low buys the expensive insurance and
leaves the cheap one on the shelf.

One honest point belongs here, because it resolves an apparent contradiction with
Chapter 7. There it says VIX options are no clean policy, because the future prices in
the mean reversion and the contango eats away as roll loss; here VIX calls appear as
the cheapest convexity. Both are true, and the resolution is the division of roles: the
base policy of this paper is and remains the index put, the only unconditional
instrument. VIX calls with high strikes are no substitute for it but a small detonator
building block on top, which becomes rational exactly when spot volatility sits so low
that even the contango disadvantage no longer eats up the price advantage. The
dosage decides: as an admixture below two percent of the portfolio a legitimate
convexity amplifier, as the main instrument a roll-loss subscription. That, too, is
underwriting in the sense of Chapter 6: one writes the policy whose price is currently
wrong, and the mispriced policy of August 2026 was not gold, it was the calm itself.

In the end, then, there are two different drawers, and confusing them is the most
common mistake of this debate. One is this paper’s permanent policy: deep, long
puts, 20 to 30 percent out of the money, budgeted per rule one, always in the book,
against the 30-percent case; it pays only in the big rupture, and that is exactly what it



is there for. The other is the opportunistic asymmetry trade on the mispricing itself:
when the signals converge, volatility near the yearly low with an unresolved risk
stack, collapsed equity skew, credit-equity divergence as in Chapter 9, then the
highest-earning instrument in that constellation is not the deepest put but the
medium-dated index put: four to six months, slightly out of the money, preferably on
the Nasdaq-100, where concentration and amplitude sit. It carries enough delta and
vega to earn already on the repricing of the risk, when skew and volatility normalize,
not only at the rupture; the case study in Chapter 4 was exactly this instrument, ten
percent out of the money, four months to run, a real eleven times at the low. The
deep LEAP insures the catastrophe; the medium put trades the mispricing. One is
insurance, the other an underwriting opportunity, and both belong in the book, but in
separate drawers with separate rules: the policy follows the budget, the trade follows
the signal.

The Pitfalls, Named in Full

The framework works only if its sources of error lie openly on the table. There are
Six.

First, the carry: In a multi-year bull market the budget costs year after year, visibly
and in need of explanation before every committee (Chapter 8; TAIL ETF —51
percent cumulative).

Second, the wrong bear: Puts with three-to-six-month maturities insure the fast
crash, not the slow rates bear market: in 2022 the S&P fell 25 percent without the
put insurance paying anything to speak of (TAIL in the 2022 window: —3.9 percent),
because the vol spike never came. Against the slow bear, trend following helps
instead, and because the term is not self-evident outside the hedge fund world, in one
sentence: trend followers (CTAs, managed futures programs) are systematic
strategies that simply follow price direction via futures on equity indices, bonds,
currencies, and commodities, rising markets are bought, falling ones sold short,
mechanically and without opinion. In a bear market that develops over months, these
programs keep turning further onto the short side week after week and earn on the
decline; hence their best year, 2022, at plus 27.3 percent in the SG Trend Index?>®,
while the fast six-day crash of 2020 came too quickly for them (Chapter 6). That the
two books belong together is by now also documented academically: a combined
overlay of trend following and deep index puts on a global equity portfolio delivered
significant added alpha, concentrated in the crisis phases®’.

Third, the monetization: Chapter 4 showed how eleven times becomes zero;
without a selling rule written in advance, the best policy is worthless.

Fourth, the basis risk: An S&P put insures a concentrated European or Korean
book only incompletely; the Kospi fell by a multiple of the S&P in July 2026, and
Chapter 5 quantifies the same effect for the tech book (2000-02: —83 versus —49
percent).

Fifth, the governance: The mandate must approve the annual premium as a cost
ratio, otherwise the program gets cut in the third losing year, typically immediately
before the event; the evidence of Chapters 3 and 8 shows that exactly this procyclical
abandonment is the most expensive mistake.



Sixth, the temptation of complexity: Every “cheapening” of the insurance through
additional conditions (spreads, knock-outs, worst-of structures) sells back, at the
core, exactly what one wanted to insure (Chapter 7).

The Staircase to the Basement: Tactics in the Cascade Scenario

A framework for how much insurance would remain incomplete without the question
of what happens to the policy when the insured event occurs. The prologue chart sets
the geometry: the crash in the amplifier regime would be no elevator but a staircase
to the basement, plunge days, then squeeze days of plus 6 to plus 8 percent, then the
next step down. 2008 delivered exactly this shape (minus 8.8, later plus 11.6 percent
on single days), the episodes of 2024 and 2025 likewise. For the holder of deep puts
and LEAPs, the staircase changes everything, because the policy’s value swings with
it: on the plunge day, intrinsic value and implied volatility rise together, the put is
most expensive in the moment of maximum panic, when the VIX prints 60 or 65; on
the squeeze day both collapse at once. Whoever has not budgeted for the staircase
sells too early, too late, or, paralyzed by his own paper gain, not at all.

From this follow four rules that must be written before the event, because during the
event nobody writes calmly anymore. First, monetization in tranches rather than in
one piece: this paper’s insured event sits at minus 30 percent, but the intermediate
steps come with volatility spikes that lift the puts’ time value far above intrinsic
value. A practicable frame is fixed partial sales at pre-defined index steps or VIX
thresholds, say one third each at minus 15, minus 25, and in the zone of the insured
event, and never everything at the supposed bottom, which nobody knows. That is
the monetization discipline of Chapter 8, translated into steps; Universa’s lesson
from March 2020 was not only to own the insurance but to sell it in the storm.
Second, rolling instead of holding: a put that has run deep into the money is no
longer insurance but a directional bet with high delta and a lot of tied-up capital.
After every step, part of the realized gain belongs in new strikes, out of the money
again, with fresh maturity; that restores the convexity the policy is supposed to carry,
and the next step down is insured again instead of merely accompanied.

Third, adding only at the squeeze: the countermove days are the moments in which
implied volatility and premiums are sold off in the middle of the crash; in 2008 the
fear premium collapsed within hours after each of the plus-ten-percent days.
Whoever wants to reinforce or reload the policy does it there, not into the plunge,
where every additional purchase pays the cycle’s most expensive panic premium.
That is the same mispricing logic as in the skew chapter, only inside the crisis instead
of before it. And fourth, the re-entry: Chapter 7 showed that the best trading days sit
inside the drawdown itself and that missing them halves final wealth. The proceeds of
the tranches therefore belong back in the market according to a pre-written plan, in
steps, mirroring the sales, not only when the recovery is officially proclaimed.
Timing, rolling, adding, selling, re-entry: the staircase is no reason to improvise, it is
the reason to write the rules while the VIX sits at 14. Here too: a framework, not a
recipe; the concrete thresholds belong in one’s own rulebook, not in a paper.

11 - The Counterthesis: The Insurance Is Systematically Too
Expensive



The strongest refutation of this paper is not optimism but arithmetic: if the volatility
risk premium is permanently positive, then every put program is a losing proposition
in expectation, and the finding of the former AQR researcher Roni Israelov, that a
reduced equity allocation beats put protection across nearly all horizons, hits the
selective variant too as soon as its timing rules fail. Thought through to the end:
whoever fears the 30-percent case should simply hold fewer equities and more T-
bills; that is the cheapest, most robust, most committee-proof of all hedges, with no
expiry dates at all.

This paper takes the objection seriously and answers three times, without arguing it
away. First, the reduced equity allocation is no solution precisely when the mandate,
as with the predecessor paper’s concentrated vehicle, has full market exposure as its
source of return; for the momentum return engine, “simply hold less” is the
strategy’s job description, not its hedge. Second, the AQR evidence rests mostly on
permanent, mechanical programs in a regime (1986-2018) whose drawdown speed is
no longer today’s, as Chapter 3 shows; the faster the break, the worse the alternative
of “reducing in time” and the more valuable the convexity bought in advance. In 2020
and 2025 there were six and sixteen trading days, respectively, of reaction time
between the high and —10 percent. Third, the most honest point remains: whether
this paper’s selective, rules-based variant earns back its premium over a full cycle is
a claim that only a lived-through cycle can prove. That is the same formulation with
which the predecessor paper qualified its momentum thesis, and it is meant the same
way here: as a testable hypothesis, not a certainty.

The latest institutional research sharpens this debate productively. Goldman Sachs
Asset Management calculates that tail hedging as a standalone source of return
contributes almost nothing: even an ideally reliable hedge improves portfolio return
by less than one basis point per year. Its value arises only when the portfolio
translates the safety gained into more risk; even a moderately reliable hedge permits
a noticeably higher equity allocation and lifts the geometric return by seven to thirty
basis points per year®. That is, in institutional language, exactly the Universa
argument of the 97 percent: the insurance is not a return building block but the
license to stay fully invested, and in an amplifier regime whose return engine is
concentration, that license weighs heaviest. The same analysis also supplies the
sober yardstick for every roof: the “reliability” of real hedging programs, by this
measurement, lies between 20 and 70 percent. Even the best policy does not pay in
every storm; it must be measured all the same. And the best-days arithmetic of
Chapter 7 is the second half of the same license: the insurance not only permits more
risk, it spares the exit that costs the decisive days.

Lynch, Greenspan, and the Time Factor

Besides the arithmetic, the counterthesis also has an authority, and it deserves to be
quoted verbatim. Peter Lynch, whose Fidelity Magellan Fund earned roughly 29
percent per year under his leadership from 1977 to 1990 and who counts among the
most successful fund managers in history, wrote in September 1995 in Worth
magazine under the title “Fear of Crashing”: “Far more money has been lost by
investors preparing for corrections or trying to anticipate corrections than has been
lost in corrections themselves.” His data: between 1954 and 1994 a correction of at
least 10 percent came on average every two years and a bear market of at least 25
percent every six years, and still the fully invested investor beat every evader.
Applied to this paper, the objection in its sharpest form reads: does the tail-risk idea



destroy more upside and more alpha over the years than it protects in the
emergency? Is the insurance, soberly computed, useless?

The time factor is the counterthesis’s heaviest artillery, and its star witness is Alan
Greenspan, chairman of the Federal Reserve from 1987 to 2006. On December 5,
1996, in his speech to the American Enterprise Institute, he asked how one would
know that “irrational exuberance” had unduly escalated asset values. The S&P 500
closed that day at 744.38 points. What followed was not the crash but first 3.3 years
of bull market: plus 105 percent to the high of March 24, 2000 (1,527.46); the
Nasdaq Composite rose from 1,300.12 on the day of the speech to 5,048.62 on March
10, 2000, plus 288 percent. And the decisive finding lies behind that: after April 14,
1997, the S&P 500 never again saw the level of the speech from below, not even at
the bottom of the dotcom bust, which came on October 9, 2002, at 776.76 points, 4.3
percent above the day of the speech*®. Whoever got out on the day of the most
famous warning in central banking history was never let back in more cheaply by the
market. The lesson is precise: overvaluation is a diagnosis, not a timing signal, and
every hedge that rests on a valuation diagnosis can be years too early.

What would that mean for this paper, computed through the extreme example?
Suppose the LEAP policy is set up today and the market rises 20 percent a year for
three years, a Greenspan scenario in modern form. Unhedged, that makes plus 72.8
percent. With the budget framework of Chapter 10 (0.5 to 1.5 percent per year, the
puts in this scenario expiring worthless and being bought anew with discipline), plus
70.2 to plus 65.1 percent remain: a difference of 2.6 to 7.7 points over three years,
real, visible, and requiring explanation anew every quarter. That is the honest price
of the time factor, and it shall not be talked down here. But the Lynch scale of capital
destruction has a ranking, and on it the budget sits at the very bottom. The
preparations Lynch actually had in mind cost a multiple: the exit cost, via the twenty
missed best days since 1950, a permanent 1.96 points of return per year, and over
the past thirty years, via ten missed days, 2.89 points per year (Chapter 7); the
permanent full protection cost a real 13 to 14 percent per calendar year and minus
51 percent cumulative (TAIL, Chapter 8). The one percent budget costs less than half
of the cheaper of those two paths. Lynch is right, then, and precisely against the
instruments this paper itself discards: market timing, the exit, permanent full
protection. Against the capped policy his sentence does not strike, on the contrary: it
is the condition for carrying out his own advice, to stay fully invested, through an
amplifier regime, in the sense of the GSAM license from the paragraph above.
Whoever books the premium as lost alpha is calculating against the wrong
counterpart: the policy’s counterpart is not the unhedged portfolio in the rearview
mirror of the bull market, but the portfolio that has to sell in the prologue scenario.

The time factor, however, has two faces. One is the premature policy, the Greenspan
scenario, and it is expensive but budgetable. The other is the slow bear, and for the
policy it is the more uncomfortable case: from 2000 to 2002 the S&P 500 fell 49.1
percent but needed 369 trading days for the first 30 percent. That is not a rupture,
that is abrasion, and in it the convexity barely ignites: implied volatility does not
jump, the puts age, get rolled, the budget pays year after year, while the market falls
slowly enough that the reduced equity allocation would have been the better answer,
the Israelov case in its purest form. This paper’s insured event is the fast break from
the prologue, not the abrasion; whoever fears both needs both answers, the
allocation against the abrasion and the policy against the rupture, and should not
confuse them. With that, the counterthesis can be answered in one sentence: the



insurance is useless exactly when it is run as a forecast; as the budgeted condition of
staying invested it is the opposite of capital destruction, and whether it earns back its
premium over a full cycle remains the testable hypothesis as which this chapter
carries it.

Not Only Return: Max Drawdown, Sharpe, and Sortino

The Lynch-Greenspan debate tacitly assumes that in the end a single number counts:
the return. The practice of capital allocation has long been elsewhere. Whoever
manages other people’s money or wants to win capital providers is regularly asked,
besides the return, for three metrics, and if this paper’s amplifier thesis holds,
markets running at markedly higher volatility from here, those numbers become
more important, not less. The maximum drawdown measures the deepest fall from a
high to the following low, the one number practically every institutional due diligence
questionnaire asks for. The Sharpe ratio sets the excess return against total
volatility; the Sortino ratio refines that by penalizing only downside volatility, for
nobody complains about volatility to the upside®®. A manager whose tail-risk program
turns a 30-percent market break into a 15-percent drawdown has, in this language,
documented not a sacrifice of return but a money-management achievement: he has
halved the metric by which capital providers weed out their managers.

Behind this stands more than cosmetics for the questionnaire, namely compounding
arithmetic. Whoever loses 40 percent needs 67 percent to get back; the gap between
the average and the actually earned geometric return grows with the square of the
volatility, described in the literature as “variance drain” or the “volatility tax”>°. A
program that caps the deep valleys therefore lifts the long-run growth rate of wealth,
even though it costs premium every single year; it is the same license arithmetic as
above, only read from the metrics perspective. The research on this is broader than
the polemical debate suggests: Bhansali and Davis showed as early as 2010, under
the programmatic title “Offensive Risk Management,” that active, valuation-
dependent tail hedging can improve a portfolio’s risk-adjusted results®’; the overlay
paper from Chapter 10 finds significant added alpha, concentrated in the crisis
phases®’; and a LongTail Alpha study on performance measurement admonishes
never to judge the policy in isolation but at the portfolio level: by the drawdown, by
the skewness of the return distribution, and by the cash flow in the emergency, not
by the time value of the options position®.

On this question, however, there is no objective right or wrong, and the counter-
calculation is the same as throughout the chapter. Without hedging, the alpha would
have been higher, and Israelov’s finding that permanent put protection worsens the
Sharpe ratio on average stands unchanged?®. The answer hangs on the investor type.
Whoever owes account only to himself and can take swings for what they are
economically, chance and opportunity, gets richer unhedged, provided he truly holds
on. Large fortunes and institutional capital providers, however, equate volatility one-
to-one with risk in practice; a track record of 30 percent up, 40 down, 30 up counts
there not as proof of courage but as an exclusion criterion, and for tech-heavy books
exactly that pattern is the normal case in the current market. For these audiences,
the smoothed ride is not a side effect of the insurance but an asset of its own: the
same policy that finances the shopping in the selloff in Chapter 10 produces here the
proof of performance that wins and keeps mandates. That, too, is why the Lynch
question falls short: if it were only about return, everyone would just buy tech. It is



about the return a real investor with real capital providers and real nerves can
actually see through.

The Barbell Inversion: Full Throttle as the Normal State, the Policy as the
Scaling Variable

From the Lynch-Greenspan arithmetic follows a keystone that does not merely fend
off the counterthesis but inverts it. The thought model comes from Nassim Nicholas
Taleb (Chapter 1): his barbell strategy (“The Black Swan,” 2007; “Antifragile,” 2012)
avoids the middle and combines two extremes, in the original roughly 90 percent
maximum safety with roughly 10 percent maximum convexity. For an investor whose
return engine is full market exposure, the inversion holds that Mark Spitznagel,
founder and chief investment officer of the tail-risk specialist Universa Investments,
made of it: almost fully in risk, a small remainder in convexity against it, the 97
percent from Chapter 8. Accelerator floored, handbrake within reach. Thought
through, that means: the consistent answer to an environment of irrational
exuberance is not fewer equities but more insurance. Whoever pays the policy and
keeps powder dry on top pays twice, once in premium and once in opportunity cost;
whoever bets against the market pays the Greenspan bill from the previous section.
The barbell knows neither: no cash cushion as a timing instrument, no counter-bet,
but full investment as the normal state and the policy as the only adjustment dial.

The most prominent counter-design can be quantified. Berkshire Hathaway closed
the second quarter of 2026 with roughly $365 billion in cash and money market
instruments, more than the group’s entire equity portfolio was worth (roughly $324
billion); in the first quarter the balance had reached a record high of just under 400
billion. That is not hedging but acquisition ammunition plus the requirements of the
insurance business, but the opportunity arithmetic is the same: whoever parks half
the investment book at money market rates forgoes, in every bull year, the difference
between equity and money market returns on that half, in a plus-20-percent year
illustratively around 15 points on 365 billion, that is, on the order of $50 billion in a
single year. This paper’s policy does the same job, capacity to act at the bottom, for
0.5 to 1.5 percent on the total book. And in the amplifier regime the speed argument
comes on top: if the prologue’s staircase rides to the basement in eight trading days,
cash is a slow instrument, it must first be deployed, into falling, illiquid markets; the
policy converts itself into buying power at the low, most valuable exactly where the
order book is thinnest. Two things remain fair: cash never expires and bleeds no
premium, and at Berkshire’s scale no options market exists that would absorb
hundreds of billions of convexity. The Buffett path is without alternative for
Berkshire; for a book small enough to buy convexity, it is the more expensive
insurance.

Two guardrails keep the inversion from becoming hubris. First, it must not be a
forecast through the back door: “I am buying more because it keeps rising” is the
same timing presumption as the exit, only mirrored. The clean version reads: fully
invested is the normal state, because timing almost always loses, and the policy is the
reason that normal state remains bearable even at the all-time high. What gets scaled
is therefore not the equity allocation by market opinion but the premium budget by
rulebook: the budget range of Chapter 10 (0.5 to 1.5 percent) exists exactly for this,
and the predecessor paper’s objective late-phase markers, margin-debt growth spike,
record ODTE share, perps ramp, launch cascades of the product industry, supply the



triggers: the more of them light up simultaneously, the closer the budget moves to
the upper end. Second, beta grows with the accelerator: a concentrated book of
quality compounders, thesis-driven growth names, and highly speculative early-stage
bets falls not 30 in the 30-percent index case but more like 40 to 60 percent, the
memory correction of July 2026 demonstrated it. The handbrake must therefore be
sized beta-adjusted, on the beta-weighted exposure rather than the notional, and via
the index with which the book actually falls, for a tech-heavy book rather the Nasdaq-
100 than the S&P 500. The predecessor paper’s position and cluster caps remain the
second brake alongside, for the policy insures the market break, not the death of a
single investment thesis while the index stands still. In one sentence: the barbell
inversion means full throttle as a rule, not as an opinion, and the only variable that
grows with the exuberance is the insurance.

A side aspect of the same logic deserves a paragraph of its own, because the summer
of 2026 illustrated it drastically: for leveraged books, the policy is also liquidation
protection. For whoever runs on margin, the primary risk is not the paper loss but
the forced sale at the worst moment, and against exactly that the put works
structurally, for it is the only position in the book that gains value at exactly the
moment the counterparty demands more collateral. The Situational Awareness case
from Chapter 2 is the object lesson: the fund’s 13F filing as of June 30 shows more
than half of the reported portfolio in just two memory names, SanDisk at $5.7 and
Micron at $5.6 billion; in July the two fell 55 and 36 percent respectively, while the
S&P 500 lost a good two percent®?. Had the fund put a small part of its spectacular
first-half gain, on the order of five percent, into deep puts on exactly these most
vulnerable positions, the policy would have produced liquidity on margin call day
instead of demanding it, and the distressed sale of two thirds of the assets at a
discount would at least not have been inevitable. That is an extreme example and
expressly no encouragement to lever up; but it names the policy’s fourth function
besides protection, re-entry buying power, and metric smoothing: in the forced-sale
moment it is the only collateral that rises in value.

12 . Limitations of This Paper

Intellectual honesty requires naming one’s own gaps. Five points stand ahead of a
further development of this work.

First, the case study in Chapter 4 is hardened against real options market prices¥,
with the result that pure model calculations overstated the multipliers by roughly a
factor of two. The limit thereby shifts, it does not disappear: real options prices are
available to this work only from the summer of 2024; for all earlier windows (2008,
2020, 2022) every put calculation remains model-dependent, and the case study’s
lesson, that blanket skew surcharges overstate the payoff deep in the money, argues
for reading those windows conservatively too. Extending the price history
(CBOE/ORATS) remains the next hardening step.

Second, the drawdown series starts in 1950; the extremes of the 1930s (S&P
predecessor index —86, Dow —89 percent) lie outside it, and the speed findings are
computed on a closing basis; intraday dynamics (1987: —20 percent in one day)
would tend to strengthen the acceleration thesis but are not systematically captured.
Third, the decade count for the 2020s is incomplete at 6.6 years and flagged as such
in the figures. Fourth, the inflation/stagflation branch of the House of Hedging (TIPS,



breakevens, real rates) is missing entirely; it is planned as a chapter of its own or a
follow-up paper. Fifth, the central graphic, the House of Hedging as an image in the
spirit of the house of real estate economics, exists in this edition only as a table; the
visual version follows with the layout step.

And the overarching limitation, as in the predecessor paper: the framework
formulated here, selective instead of permanent, budgeted instead of timed,
monetized by rule, is an answer to a documented weakness, not a proven superiority.
It will be measured against the same signals this paper has named.



Annex - Sources and Evidence

All web sources retrieved and verified in August 2026; every entry is backed by its
original link. Return calculations from daily closes are own calculations based on the
price sources named. Where a figure is model-based or supportable only with
medium confidence, this is expressly noted.

Data basis: all own calculations (drawdown histories S&P 500 and Nasdag-100, case
study, instrument windows) rest on daily closing prices from the EODHD database,
retrieved in August 2026; methodology and limits in this annex. EODHD (eodhd.com;
Unicorn Data Services, Lyon) is a professional financial data aggregator
consolidating price, options, and fundamental data on more than 150,000
instruments from over 60 exchanges worldwide (provider statement), including the
daily closes of NYSE, Nasdaq, and Cboe as well as those of the major European and
Asian venues. In this paper, EODHD serves exclusively as the raw data source; all
calculations are the author’s own, and the series were spot-checked against official
publications and independent analyses, among them the S&P 500 closes of the
Lehman weeks of 2008, the VIX extremes of 2018 and 2024, and the July 2026 Kospi
count against WirtschaftsWoche. The options prices of the case study are, in this
edition, real market prices from the U.S. options database (history from the summer
of 2024). All quotations and third-party figures were verified in August 2026 against
the sources linked in this annex. Where only a model calculation remains possible
(options prices before 2024), this is expressly flagged. The options book analysis and
the scenario calculation of the issuer risk box (Chapter 6) rest on EODHD options
data as of August 2026. The additions on the Nvidia circularity complex (Chapters 2
and 9) follow Handelsblatt and are flagged as a secondary source.
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therapy) with Keytruda in high-risk melanoma, partner Merck (+12.6%), primary endpoint
recurrence-free survival met (Motley Fool, Aug 19, 2026); short seller losses = $5.5bn
(Bloomberg, Aug 19, 2026, medium confidence). Al circular financing: BIS annual report
June 2026, Graph 13 (“Corporate credit is vulnerable to repricing on Al disappointments”;
Al investment increasingly debt-financed, AI CDS premiums rising since early 2025 against
a falling CDX IG index, circular financing among labs, hyperscalers, and chipmakers), cited
here after the reproduction in M. Burry, “Cassandra Unchained,” Trading Post of Aug 13,
2026 (there also the Bloomberg graphic “The Circular Nature of Al Deals,” valuations as of
Jun 8, 2026: Nvidia $5tn, Google $4.4tn, Anthropic $965bn, OpenAl $852bn, Oracle
$609bn). Domino mechanics and cycle framing: V. Djukanovic, “The Al Capital Cycle”
(Substack, Jun 26, 2026): hyperscaler capex cuts — order book freezes — supplier revenue
shock within one to two quarters; Al capex 2026 = $700bn = 2% of U.S. GDP versus = 1%
at the telecom peak of the dotcom era; “revenue gap” = $600bn (Cahn/Sequoia); Oracle
debt-to-equity 3.3x versus telecom average 3.2x (1999/2000). Medium confidence
(Substack secondary sources; BIS graphic primary). eodhd.com - bis.org - fool.com

Reinhart/Rogoff (prologue): C. M. Reinhart & K. S. Rogoff, “This Time Is Different: Eight
Centuries of Financial Folly,” Princeton University Press 2009 (this-time-is-different
syndrome, crisis pattern of debt buildup and overconfidence); iidem, “The Aftermath of
Financial Crises,” NBER Working Paper 14656 (January 2009): equity prices in severe
banking crises on average —55.9% over 3.4 years, real house prices —35% over six years,
unemployment +7 percentage points, real government debt +86% in the major postwar
episodes. 2007-2009 check: own EODHD figure —56.8% (Oct 9, 2007 to Mar 9, 2009).
nber.org/papers/w14656 - press.princeton.edu

Lynch/Greenspan (Chapter 11): P. Lynch, “Fear of Crashing,” Worth Magazine, September
1995, quotation “Far more money has been lost by investors preparing for corrections or
trying to anticipate corrections than has been lost in corrections themselves”; frequencies
1954-1994 (= 10% every two years, = 25% every six years) ibid. A. Greenspan, “The
Challenge of Central Banking in a Democratic Society,” speech to the American Enterprise
Institute, Dec 5, 1996 (“irrational exuberance”). Price arithmetic from EODHD closes: S&P
500 on Dec 5, 1996 744.38; high Mar 24, 2000 1,527.46 (+105.2%, 3.3 years); bust low Oct
9, 2002 776.76 (+4.3% versus the day of the speech); last close below the speech level Apr
14, 1997; high to —30% in 369 trading days; Nasdaq Composite Dec 5, 1996 1,300.12, high
Mar 10, 2000 5,048.62 (+288.3%). Scenario arithmetic “three years of plus 20 percent”:
(1.2-(1-Db))® with b = 0.5/1.0/1.5% annual budget yields +70.2/+67.7/4+65.1% versus
+72.8% unhedged, difference 2.6/5.1/7.7 points; comparison values for the exit and
permanent full protection from Chapters 7 and 8. worth.com (archive reprint Mar 9, 2017) -
federalreserve.gov (speech text)

Barbell inversion (Chapter 11): N. N. Taleb, “The Black Swan” (2007) and “Antifragile”
(2012), barbell concept; Spitznagel/Universa 97-percent logic as evidenced in Chapter 8.
Berkshire Hathaway Q2 2026: = $364.7bn cash and T-bills, equity portfolio = $323.8bn,
buybacks $4.5bn (Kingswell analysis of the Q2 report, Aug 8, 2026, medium confidence;
record = $397bn as of Q1 2026 via Motley Fool, Aug 1, 2026, medium confidence).
Opportunity arithmetic (15 points on $365bn = $50bn per plus-20-percent year): own



illustration, not a return forecast. Beta observation: memory complex correction July 2026
(Kioxia at times = —40% from the June high, DRAM ETF > —43%) per “Riding the
Amplifier,” evidenced there. kingswell.io - fool.com

Staircase tactics (Chapter 10): VIX collapse on the 2008 squeeze days, own check from
EODHD daily data: Oct 13, 2008 (S&P +11.6%) VIX 69.95 — 54.99, —21.4% in one day,
intraday low 54.69; Oct 28, 2008 (S&P +10.8%) VIX 80.06 — 66.96, —16.4%. Remaining
building blocks: cross-references to the prologue (staircase geometry), Chapter 7 (best
days inside the drawdown), Chapter 8 (Universa monetization March 2020), and Chapter 9
(skew logic); tranche thresholds as an illustrative frame, not a recommendation.

Drawdown history: S&P 500 daily closes (Composite, GSPC) Jan 3, 1950-Aug 6, 2026,
EODHD; all episodes with peak-to-trough = —10% on a closing basis; “trading days to
—10/-20/-30%" = trading days from the peak to the first close below the threshold;
recovery = trading days from the low to surpassing the old high. 26 episodes identified;
plausibility check against published drawdown lists (i.a. 2020: —33.9% in 23 trading days;
2025: —18.9%) passed. eodhd.com

Best-days analysis (Chapter 7): S&P 500 daily closes Jan 3, 1950-Aug 6, 2026 (EODHD),
19,269 trading days: CAGR fully invested 8.36% (factor = 463); without the 20 best days
(0.10% of days) 6.40%, final wealth 24.8% of the fully invested outcome; without the 40
best, 5.12% and 9.8%. Window 1996-2026 (7,547 trading days): 8.54% fully invested;
without the 10 best days 5.65% (final wealth 44.5%); without the 40 best, 0.74%.
Clustering: 13 of the 20 best days since 1950 within 10 trading days of one of the 20 worst;
20 of 20 more than 10% below the all-time high. The ten best days since 1996 exclusively
from 2008, 2020, 2025; among them Apr 9, 2025, at +9.5% (third-best day of the window).

Sedatives test (Chapter 7, Table 6): 18 instruments, EODHD daily closes (adjusted close)
Jan 2, 2020 to Aug 11, 2026; drawdown and recovery definitions as in the table footnote.
Key values: Covid window KO —36.8% / 338 trading days, KHC —35.7% / 56, VIV —36.8% /
179, XLP -24.5% / 99, HYG —22.0% / 158, TLT —0.8%, SPY —33.7% / 97; MSFT —28.0% /
58, AAPL —31.4% / 52, NVDA —-37.6% / 39,V —36.4% /111, COST —13.4% / 82; DAL
—65.3% /1,166, WFC —52.5% / 405, GE —53.5% / 233, F —=56.7% / 172. Liberation window:
XLP —5.9% / 4, GIS —10.9% and KHC —8.8% not recovered by Aug 11, 2026, PG —7.4% /
223, TLT =3.7% / 5, HYG —4.1% / 14; MSFT —20.6% / 23, V —13.6% / 24, NVDA —36.9% /
55, AAPL —-29.6% / 113; DAL —47.9% / 170. Commodity block (same methodology): Covid
window SLV —34.9% / 77 trading days, CPER —27.5% / 76, DBC —35.1% / 202, REMX
—-45.5% /164, FCX —60.6% / 81, SCCO —46.4% / 81; Liberation window SLV —-9.5% /12,
CPER —-14.7% /9, DBC —12.2% / 48, REMX —23.8% / 63, FCX —27.7% / 39, SCCO —22.7% /
42.

Fear-is-not-one-trade verification (Chapter 7): daily returns from EODHD closes, Jun 5,
2026: GLD —3.65%, GDX —8.75%, CCJ] —9.28%, SPY —2.58% (adjusted); Mar 6, 2026: GLD
+1.58%, GDX —0.43%. Source of the case study: Skyland Research Note “Fear Is Not One
Trade,” Aug 12, 2026 (there additionally SLV —8.1%, NEM —7.9%, AEM —7.4%, RTX/LMT
+0.9%, TLT —0.5% on Jun 5, and LMT +2.6%, NEM +0.2% on Mar 6).

Lump analysis (Chapter 2): weights from the MSCI World factsheet as of Jul 31, 2026
(1,282 names, top 10 = 26.41%, U.S. 72.03%, IT sector 28.87%, Nvidia 5.18%, Apple
5.07%, Microsoft 3.66%, Amazon 2.94%, Alphabet A+C 4.16%, Broadcom 1.96%, Meta
1.37%, Micron 1.04%) and the holdings of the iShares Core MSCI World UCITS ETF as of
Jul 30, 2026 (AMD 0.83%, ASML 0.69%, Applied Materials 0.43%, Intel 0.43%, Tesla
0.97%, Palantir 0.30%, Oracle 0.23%). Al block: Nvidia 5.18 + semis/equipment 5.38 +
hyperscalers/platforms 13.60 = 24.16%; with Apple 29.23%. Correlations, beta, volatility:
own calculations from EODHD daily closes (adjusted close) Aug 1, 2024 to Aug 11, 2026,
507 return days; crash window Feb 19 to Apr 30, 2025; beta against URTH (iShares MSCI
World ETF). Nvidia weight at the end of 2022: own approximation from market
capitalization (= $360bn) and the then index capitalization, on the order of = 1%; today’s
weight 5.18% per factsheet. msci.com (factsheet) - lightyear.com (IWDA holdings, medium
confidence for weights beyond the top 10) - Stiftung Warentest, Jul 9, 2025: Nvidia = 5% of
the MSCI World, stock up roughly +1,000% since the start of 2023. test.de

Extreme-day density: share of trading days with |daily return| = 3% by decade, same data
basis. 1950s 0.4% - 1960s 0.3% - 1970s 0.6% - 1980s 0.9% - 1990s 0.7% - 2000s 4.2% -
2010s 1.2% - 2020s 2.7% (as of Aug 6, 2026). VIX days with close = 40: 1990s 15 - 2000s
139 - 2010s 15 - 2020s 39 (VIX history from 1990, EODHD).



@ Liberation Day case study (model calculation): Black-Scholes valuation of an S&P put,
strike 10% below the purchase-day close, expiry Jun 20, 2025; implied volatility = VIX daily
close + 3 percentage points (blanket skew surcharge), interest 4.3%. Scenario A (purchase
Feb 19, 2025): premium = 0.6% of notional, peak Apr 8, 2025 = 21x premium, worthless
expiry Jun 20, 2025 (S&P close 5,967.84 > strike = 5,500; index above the strike from Apr
25). Scenario B (purchase Mar 20, 2025): premium = 0.9%, peak = 10.6x. NO historical
market prices; confidence in the multipliers: medium (order of magnitude supported by
TAIL ETF real data).

@® Instrument windows (Table 5): GLD and TAIL across the S&P drawdown windows of Table
2 (adjusted closes, EODHD): GLD Oct 9, 2007-Mar 9, 2009 +23.9% - Feb 19-Mar 23, 2020
—3.6% - Jan 3-Oct 12, 2022 —7.3% - Feb 19-Apr 8, 2025 +1.6%. TAIL Feb 19-Mar 23, 2020
+28.4% - Jan 3-Oct 12, 2022 —3.9% - Feb 19-Apr 8, 2025 +27.1%; since inception Apr 6,
2017 to Aug 6, 2026 —51.0% (—7.4% p.a.).

@ Liberation Day price data: S&P 500 close Feb 19, 2025: 6,144.15 (record) - Apr 2: 5,670.97
- Apr 3: 5,396.52 (—4.84%) - Apr 4: 5,074.08 (—5.97%; two days —10.5%) - Apr 8 (low):
4,982.77 (—=18.9% from the high) - Apr 9: 5,456.90 (+9.52%). VIX close Apr 8: 52.33.
EODHD, own calculations.

@® Nasdag-100 drawdown history (Chapter 5): NDX daily closes Sep 25, 1985-Aug 6, 2026
(10,295 trading days), EODHD; methodology identical to the S&P history. 34 episodes =
10%, of which 8 = 20%. Dotcom: high Mar 27, 2000, low Oct 7, 2002, —82.9%, high
regained on Nov 3, 2015 (3,926 trading days). Financial crisis as a local episode within the
underwater period: high Oct 31, 2007, low Nov 20, 2008, —53.7%, —10% in 8 trading days.
Extreme-day density |r| = 3%: 1990s 5.5% - 2000s 14.5% - 2010s 2.2% - 2020s 5.9% (as of
Aug 6, 2026; S&P for comparison: 0.7 - 4.2 - 1.2 - 2.7%). Median “trading days to —10%”
across all 34 episodes: 14.5 (before 2018: 13 - since 2018: 16).

@® Real options prices of the case study (Chapters 4 and 5): U.S. options EOD database
(EODHD Marketplace / Unicorn Data Services, history from summer 2024), retrieved Aug
7, 2026; all figures daily closing mid of bid and ask. Scenario A (purchase Feb 19, 2025):
SPY put strike 550, expiry Jun 20, 2025, premium $5.21 = 0.85% of spot (612.93), high Apr
8, 2025 $58.45 (= 11.2x), last close (mid) Jun 18, 2025 $0.07. QQQ put strike 484.78,
expiry Jun 20, 2025, premium $6.86 = 1.27% of spot (539.52), high Apr 8, 2025 $69.79 (=
10.2x), last close (mid) $0.05. Scenario B (purchase Mar 20, 2025): SPY put 510, $5.21 =
0.92%, high $34.58 (= 6.6x); QQQ put 430, $6.17 = 1.29%, high $33.34 (= 5.4x). Open
interest of the four contracts between ca. 9,000 and 135,000; bid-ask spreads = 1% of the
mid on the purchase day, ca. 2% (SPY) and 5% (QQQ) on Apr 8, 2025. Current premiums
(close Aug 6, 2026, expiry Dec 18, 2026): SPY put 690 mid $8.88 = 1.16% (IV = 21%) -
QQQ put 640 mid $14.18 = 1.98% (IV = 27%).

@ Deep strikes and LEAPs (Chapter 4): same database and methodology. Short-dated, expiry
Jun 20, 2025, purchase Feb 19, 2025 (mid): SPY 490, $2.32 (0.38%), high Apr 8 $26.37
(11.4x) - SPY 430, $1.28 (0.21%), high $11.86 (9.3x) - QQQ 430, $2.71 (0.50%), high $33.34
(12.3x) - QQQ 374.78, $1.26 (0.23%), high $14.16 (11.2x); all worthless on Jun 20, 2025.
LEAPs, expiry Dec 18, 2026, purchase Feb 19, 2025 (mid): SPY 490, $14.67 (2.39%), high
$45.05 (3.1x), Jul 30, 2025 = $12.0 - SPY 430, $8.68 (1.42%), high $26.09 (3.0x), Jul 28,
2025 = $7.3 - QQQ 430, $19.21 (3.56%), high $53.21 (2.8x), Jul 28, 2025 = $13.0 - QQQ
379.78, $11.60 (2.15%), high $32.53 (2.8x), Jun 26, 2025 = $8.4. Current prices (close Aug
6, 2026, mid): short-dated Dec 2026: SPY 540 (30% OTM) $1.96 = 0.26% (IV = 34%) - QQQ
500 (30%) $2.86 = 0.40% (IV = 37%). LEAPs: SPY 615 (20%) Dec 2027 $18.13 = 2.36% (=
1.7%/yr) - SPY 540 (30%) Dec 2028 $17.96 = 2.34% (= 1.0%/yr) - QQQ 570 (20%) Dec 2027
$26.03 = 3.64% (= 2.7%/yr) - QQQ 500 (30%) Dec 2028 $25.50 = 3.57% (= 1.5%/yr).
Liquidity note: SPY LEAP spreads = 1% of mid; QQQ LEAP spreads (Dec 2028) 10 to 15%
of mid, mid prices there correspondingly less certain. Intrinsic scenarios: —40% by Dec
2026: SPY 540 = 40x - SPY 690 = 26x - QQQ 500 = 25x - QQQ 640 = 15x; —55% (the 2008
case) on the Dec 2028 LEAP SPY 540: = 11x intrinsic.

@® Gold and currencies (Chapter 6): XAUUSD and FX daily closes, EODHD (gold series from
Dec 26, 1979). Gold in the crash windows (peak—trough): 1987 +5.7% - 2000-02 +12.3% -
2007-09 +24.9% - Covid window 2020 +0.3% - 2022 —7.1% - Feb-Apr 2025 +1.7%. Gold
after the S&P closing low (+6/+12/4+24 months): 1987: —4.0/—11.4/-17.1% - 2002:
+2.1/415.6/+32.1% - 2009: +8.0/+21.5/4+55.1% - 2020: +17.0/+6.4/4+19.7% - 2022:
+20.7/4+11.8/4+58.9% - 2025: +34.0/4+58.1%/-; as of Aug 6, 2026: $4,252 = +42.6%, as of
Aug 27, 2026: = $4,620 = +54.9% above the low of Apr 8, 2025 ($2,982.16). Currencies in



the crash window (appreciation against USD): yen 2007-09 +18.5% - 2020 +0.1% - 2022
—21.5% - 2025 +3.7%; franc +2.2% - —0.1% - —7.8% - +6.7%.

Single-name scenario puts and GLD LEAPs (Chapter 6): U.S. options EOD, close Aug 6,
2026, mid prices. TSM (spot 418.20): put 250, Dec 2027 (40.2% OTM), $15.25 = 3.6% of
spot, IV 48.8%, OI 647. ARM (spot 286.68): put 175, Dec 2027 (39.0% OTM), $34.28 =
12.0% of spot, IV 80.8%, OI 18. GLD (spot 389.67): call 390, Jan 2028, $54.25 = 13.9% (IV
23.2, delta 0.64); call 390, Dec 2028, $75.78 = 19.4% (IV 24.6, delta 0.67).

Professional tail-hedging landscape (Chapter 6): dedicated tail funds besides Universa i.a.
Capstone, 36 South, Saba Capital (all named in the cited article) (Globe and Mail, Apr 14,
2020: “Up 3,000%: The tail risk funds that mastered coronavirus market mayhem”);
institutional overlay toolkit (deep OTM index puts, CDX tranches, payer/receiver swaptions,
VIX calls, variance swaps, CTAs, long-vol funds; budgets 2-5%): Resonanz Capital,
“Strategic Tail-Risk Hedging” (2024/25). LEAPS construction, selection and liquidity rules
(minimum maturity 24 months, OI gate > 1,000, IV-vs-HV check): Skyland Capital LEAPS
Framework v1.0 (internal). theglobeandmail.com/investing/investment-ideas/article-up-
3000-the-tail-risk-funds-that-mastered-coronavirus-market-mayhem -
resonanzcapital.com/insights/strategic-tail-risk-hedging-building-antifragility-into-
institutional-portfolios

Amplifier evidence (Chapter 2): South Korea July 2026, Kospi roughly —27% from the June
record within four weeks (at times to —33/—36%); margin loans previously at a record > 60
trillion won (May 2026); > 1.2m accounts with margin calls, = 320,000-360,000 forced
liquidations as of Jul 13, 2026 (Goldman Sachs trading desk via BigGo/KuCoin; secondary
sources, medium confidence; interventions by the Bank of Korea and the FSC on Jul 16,
2026). finance.biggo.com/news/1046f613-8e0d-4326-bd38-2d90a094e2cb - MSCI World:
U.S. weight 72.45% as of May 29, 2026 (MSCI factsheet). Big Three: BlackRock, Vanguard,
State Street together = $22tn AUM (2024 estimate; amust.com.au). Margin debt, ODTE
share, perpetual futures, agentic retail systems: predecessor paper, Chapters 4/5,
evidenced there with primary sources.

Kospi volatility count (own calculations, EODHD daily closes KS11): June and July 2026, 43
trading days, 17 of them with a daily move > |5%]|; extremes Jun 23 —10.0%, Jul 28

—10.8%, Jul 31 +17.9%. WirtschaftsWoche counts 16 of 42 days in the same episode (Leben
mit Aktien, Aug 12, 2026); there also the role of the state-approved triple-leveraged single-
stock ETFs (daily leverage rebalancing as a trend accelerator).

Al bonds, hidden debt, and circular financing (Chapter 2): hyperscaler issuance 2025 =
$121bn, January to early June 2026 another = $159bn (Amazon = 57 - Alphabet = 52 -
Meta 30 - Oracle 18; Crypto Briefing, Jun 12, 2026); Nvidia $25bn in July 2026,
oversubscription fallen from = 5x (February) to < 2x (July) (Fortune, Jul 17, 2026). Total Al-
related issuance H1 2026 = $225bn, annual run rate = $400bn, +973.7% versus the prior-
year period (S&P Global via Fortune, Jul 31, 2026); Moody’s: $1.2tn of off-balance-sheet
commitments, of which $820bn data centers under construction; Nikkei study: $1.65tn
hidden debt of the five U.S. tech groups, on top of $1.35tn of balance-sheet debt. Capex
2026: up to $725bn for the five large providers (analyst projections; predecessor paper: the
four large hyperscalers = $650bn, Alphabet $195-205bn). Circular financing: Nvidia =
$2bn equity each in CoreWeave and Nebius; CoreWeave backstop initially $6.3bn through
Apr 13, 2032; CoreWeave debt = $24.9bn (Q1 2026) and = $28.4bn after the $3.5bn note,
FCF —$4.7bn/quarter, capex guidance $31-35bn; Nebius debt = $8.45bn, capex = $22.5bn;
Microsoft/Meta commitments to neoclouds up to $122bn (io-fund.com, June 2026).
Nvidia/OpenAl: negotiated credit guarantee $250bn for the Ohio lease plus $350bn chip
financing, project volume > $500bn (reports Jul 29, 2026, i.a. barchart.com; medium
confidence). fortune.com/2026/07/31/ai-debt-hypescalers-capex-capital-spending-hidden-
borrowing-bond-issuance - io-fund.com/ai-stocks/nvidia-coreweave-nebius-circular-
financing-gpu-boom - cryptobriefing.com/tech-giants-record-159b-bonds-ai -
fortune.com/2026/07/17/ai-boom-debt-blitz

Underwriting, warrants, and Burry (Chapters 6, 9): Schulte, K.-W. / Bone-Winkel, S. /
Schafers, W. (eds.): Immobilienokonomie, Vol. I: Betriebswirtschaftliche Grundlagen, 6th,
fundamentally revised edition, De Gruyter Oldenbourg 2026 (template of the house image;
beck-shop.de/schulte-bone-winkel-schaefers-immobilienoekonomie-i/product/40606069).
Stoimenov, P. A. / Wilkens, S. (2005): “Are structured products ‘fairly’ priced? An analysis
of the German market for equity-linked instruments,” Journal of Banking & Finance 29(12),
pp. 2971-2993 (sciencedirect.com/science/article/abs/pii/S0378426604002511), systematic



overpricing of issuer products in the issuers’ favor; counter-position: DDV issuer margin
studies (industry association). Lehman certificates 2008: default of the certificates of
Lehman Brothers Treasury Co. B.V. widely distributed in Germany; by consumer-protection
estimates roughly 40,000 to 50,000 investors with €700 million to one billion (BGH
reporting, lto.de/recht/nachrichten/n/verhandlung-vor-dem-bgh-wahrscheinlich-kein-
schadensersatz-fuer-lehman-anleger), the standard case of issuer risk. Lewis, M. (2010):
“The Big Short,” W. W. Norton (Burry’s CDS purchases from 2005, the banks’ hesitancy,
concern about counterparties’ solvency); film: “The Big Short” (2015, dir. A. McKay).
Inflation peaks: U.S. CPI +9.1% YoY in June 2022 (BLS), euro area HICP +10.6% in
October 2022 (Eurostat). U.S. retail market: options trading centrally cleared through the
Options Clearing Corporation (OCC); an issuer-warrant market on the German model does
not exist there.

@ Volatility indices (Chapter 5): VXN and VIX daily closes, EODHD. Aug 6, 2026: VXN 23.95 -
VIX 15.15 (spread 8.8 points); average since January 2001: VXN 25.1 - VIX 19.7 (spread
5.4). Note: in the April 2025 crash the VIX traded above the VXN (Apr 8: 52.33 versus
39.56), the panic was market-wide, not tech-specific.

Literature: Tail Hedging, Options, Crisis Alpha (Chapters 6, 8, 11)

@ Israelov, R. (2019): “Pathetic Protection: The Elusive Benefits of Protective Puts,” The
Journal of Alternative Investments 21(3), 6 ff.; a reduced equity allocation beats put
protection in 97-100% of horizons.
aqr.com/-/media/AQR/Documents/Journal-Articles/Pathetic-Protection-JAI-Wint19.pdf -
papers.ssrn.com/sol3/papers.cfm?abstract id=2934538

@ Berger, A., Nielsen, L. & Villalon, D. (2011): “Chasing Your Own Tail (Risk),” AQR white
paper; update: Thapar, A. & Villalon, D. (2019): “Chasing Your Own Tail (Risk), Revisited,”
AQR. aqr.com/-/media/AQR/Documents/Insights/White-Papers/AQR-Chasing-Your-Own-Tail-
Risk.pdf - agr.com/Insights/Research/White-Papers/Chasing-Your-Own-Tail-Risk-Revisited

@ Wilshire Analytics (2019): “Options-Based Benchmark Indexes” for Cboe: PPUT (5% put
protection) Jun 30, 1986-Dec 31, 2018: 6.64% p.a. at 12.1% vol vs. S&P 500 9.80% p.a. at
14.9% vol. cdn.cboe.com/resources/spx/wilshire-options-based-benchmark-indexes-2019.pdf

@ Israelov, R. & Klein, M. (2016): “Risk and Return of Equity Index Collar Strategies” (CLL
collar: 3.2% p.a. over cash vs. 7.3% for the S&P 500, 1986-2014).
aqr.com/-/media/AQR/Documents/Journal-Articles/Risk-and-Return.pdf

@® Universa/Taleb school: Universa BSPP return March 2020 +3,612% and +4,144% YTD
Q1/2020 as “return on required invested capital” (Bloomberg, Apr 8, 2020; Yahoo Finance,
Apr 9, 2020); measurement critique by Weinstein, Kaufman, Asness (Bloomberg/FA-Mag,
Apr 3, 2023). Spitznagel, M. (2021): “Safe Haven: Investing for Financial Storms,” Wiley;
the 2-3% allocation illustration comes from Universa letters/secondary sources (confidence:
medium). bloomberg.com/news/articles/2020-04-08/taleb-advised-universa-tail-risk-fund-
returned-3-600-in-march - fa-mag.com/news/why-one-firm-s-3-612--return-is-drawing-the-
ire-of-hedge-funds-72668.html

@® Trend following as crisis alpha: SG Trend Index 2022 +27.3% (best year in the index’s
history), SG CTA +20.1% (AlphaWeek, Feb 9, 2023; HedgeNordic, Mar 8, 2023);
Moskowitz, T., Ooi, Y. H. & Pedersen, L. H. (2012): “Time Series Momentum,” JFE 104(2)
(“smile” profile in extreme phases); term “crisis alpha”: Kaminski/Greyserman (Wiley
2014). alpha-week.com/2022-cta-index-performance-review -
aqr.com/Insights/Research/Journal-Article/Time-Series-Momentum

@® Cao, M./ Conlon, T. (2025): “Tail Risk Hedging: The Superiority of the Naive Hedging
Strategy,” Journal of Futures Markets 45(8), pp. 977-1005 (open access, doi
10.1002/fut.22602): in tail risk management with index futures, naive one-to-one hedging
beats econometrically optimized methods (OLS, GARCH, copula-based hedge ratios), cause
estimation error; most pronounced in phases of below-average growth.
onlinelibrary.wiley.com/doi/full/10.1002/fut.22602

@® Schwalbach, B. / Auret, C. (2025): “Enhancing global equity returns with trend-following
and tail risk hedging overlays,” Investment Analysts Journal, portable alpha framework on
the MSCI ACWTI: overlay of 10-delta SPX puts (one-year maturity, rolled quarterly, three



tranches) plus trend following across 79 futures markets; significant alpha of roughly
0.25% per month after factor controls, concentrated in crisis phases.

Petrosyan, S. / Weltmer, J. (2026): “From Defense to Offense: Finding the True Value of
Tail-Risk Hedging,” Goldman Sachs Asset Management, Portfolio Construction, Jan 14,
2026: tail hedging as a standalone with almost no return contribution (idealized strategy: <
1 basis point p.a.); value arises as an enabler of additional equity risk (+7 bp at zero alpha,
+30 bp at 0.05 Sharpe); “reliability” metric: CBOE PPUT = 40%, real programs 20-70%.
am.gs.com (Portfolio Construction)

Bhansali, V. (2014): “Tail Risk Hedging: Creating Robust Portfolios for Volatile Markets,”
McGraw-Hill, the standard work of put-based hedging (budgeting, monetization, basis risk,
indirect hedges); establishes treating the tail hedge as an insurance premium, which this
paper follows.

Bhansali, V. (2008): “Tail Risk Management,” Journal of Portfolio Management 34(4), pp.
68-75, the early systematic formulation of the term: tail risks as moves beyond roughly
three standard deviations, fat tails of real return distributions, consequences for portfolio
construction. jpm.pm-research.com/content/34/4/68

Estrada, J. (2008): “Black Swans and Market Timing: How Not to Generate Alpha,” Journal
of Investing 17(3), pp. 20-34: 15 international equity markets, over 160,000 daily returns;
missing the ten best days cost an average of 50.8% of final wealth versus passive investing,
on less than 0.1% of trading days; the author’s conclusion: black swans make market timing
a gamble. joi.pm-research.com/content/17/3/20 - ssrn.com/abstract=1032962

Hartford Funds (2026): “Timing the Market Is Impossible,” with data from Ned Davis
Research, 1996-2025: 76% of the best trading days fell in a bear market or the first two
months of a new bull market; whoever missed the ten best days of the past 30 years halved
his return. hartfordfunds.com/practice-management/client-conversations/managing-
volatility/timing-the-market-is-impossible.html

McRandal, R. / Rozanov, A. (2012): “A primer on tail risk hedging,” Journal of Securities
Operations & Custody 5(1), pp. 29-36, a practice overview of the definitional frame and
toolkit of tail hedging.

Cambria TAIL ETF: inception Apr 6, 2017; strategy = 91% U.S. Treasuries + = 5% OTM
SPX puts; cumulative —49.6% / —7.15% p.a. as of Jun 30, 2026 per factsheet (own
calculation as of Aug 6, 2026: —51.0%); March 2020: +28.44% (Feb 14-Mar 23, 2020,
Cambria/Meb Faber, Jun 15, 2020). cambriafunds.com/assets/docs/TAIL-FactSheet.pdf -
mebfaber.com/2020/06/15/cambria-fund-profile-series-cambria-tail-risk-etf-tail/

The Warners and the Dissenting Voice (Chapter 2)

@® Groth, J. (2026): “KI-Aktien: Was passiert nach dem Crash? Szenarien und Prognosen,”

WirtschaftsWoche, Jul 30, 2026: Leber (Acatis): “I am counting pretty firmly on a crash,”
semiconductor cycles two to four years, “we are in year two”; Schilling (Greiff Capital) on
the balance-sheet resilience of the survivors; recovery times after the dotcom bubble: Cisco
26 years (record close $80.06 on Mar 27, 2000, split-adjusted; first exceeded on Feb 2,
2026, at $80.64, own EODHD check), Amazon = 10 years, Yahoo never (taken over by
Verizon in 2017). wiwo.de

Leben mit Aktien (WirtschaftsWoche podcast), episode of Aug 12, 2026, C. W. Rohl in
conversation with J. Groth: Kospi count 16 of 42 trading days > |5%], role of the triple-
leveraged single-stock ETFs, the Slok thesis on the 60/40 portfolio, the Schilling quotation
(“suicide out of fear of death”), the Lynch objection on crash preparation. There
additionally: precious metals and commodities as allocation elements (“diversifying away ...
is not dead, but it has become harder, it takes more elements”) and bond alternatives
(shorter maturities, emerging market bonds, floating-rate paper, bank deposits); the
commodities check on that in Chapter 7, Table 6. wiwo.de (podcast)

@® Jamie Dimon: “serious correction” within six months to two years (BBC interview via

Fortune, Oct 9, 2025); would buy neither the S&P 500 nor long-dated Treasuries,
geopolitics risks “probably bigger than other people think” (CNBC, Jul 21, 2026; via Yahoo
Finance, Jul 28, 2026). fortune.com/2025/10/09/jamie-dimon-jpmorgan-chase-ai-bubble-
stock-market-correction - cnbc.com/2026/07/21/jpmorgan-chase-ceo-jamie-dimon-market-
risk.html



@ Michael Burry: Scion 13F Q3/2025 with puts on Nvidia and Palantir (Bloomberg, Nov 4,
2025); “feeling like the last months of the 1999-2000 bubble” (Substack “Cassandra
Unchained” via CNBC, May 8, 2026). bloomberg.com/news/articles/2025-11-04/burry-
discloses-puts-on-nvidia-and-palantir-after-bubble-warning - cnbc.com/2026/05/08/michael-
burry-says-the-market-today-feels-like-the-last-months-of-the-1999-2000-bubble.html

@ Jeremy Grantham: “biggest bubble in American history,” declines of up to 70% possible
(Diary of a CEO via TheStreet/Seeking Alpha, Jun 26, 2026; the earlier 50% figure:
Benzinga, May 2025). thestreet.com/investing/stocks/wall-street-veteran-warns-of-epic-
stock-market-crash

@® Ray Dalio: “classic signs” of a bubble, comparisons to 1929/2000 (Fortune, Aug 4, 2026;
Bloomberg, Jun 3, 2026). fortune.com/2026/08/04/ray-dalio-ai-bubble-1929-2000-ipos-
wealth-is-not-money/

@ Torsten Slok (Apollo): the S&P 500’s top ten valued more richly than in the 1990s (Apollo
Academy, Jul 16, 2025). apolloacademy.com/ai-bubble-today-is-bigger-than-the-it-bubble-in-
the-1990s/

@® IMF: Global Financial Stability Report April 2026, “stretched valuations and
concentration,” weakened equity-bond hedge relationship.
imf.org/en/publications/gfsr/issues/2026/04/14/global-financial-stability-report-april-2026

@ Dissenting voice Peter Oppenheimer (Goldman Sachs): a bear market in 2026 without a
recession unlikely (note via Benzinga, Jan 13, 2026).
benzinga.com/markets/equities/26/01/49866414/goldman-sachs-warns-valuations-are-
historically-high-but-bear-market-is-unlikely-in-2026

Market Data and Events (Chapters 3, 4, 5)

@ Liberation Day 2025: announcement Apr 2 after the close; Apr 3: —4.84% (worst day since
2020), Apr 4: —5.97%; = $6.6tn of market value lost in two days (Dow Jones Market Data
via CNBC/CNN, Apr 3/4, 2025); VIX intraday 60.13 on Apr 7, 2025 (highest outside
2008/2020), largest VIX daily jump on Apr 4 (Macroption record list); Apr 9, 2025: S&P
+9.52%, third-best day since World War II (CNBC/AP, Apr 9, 2025).
cnbc.com/2025/04/03/stock-market-today-live-updates.html - macroption.com/vix-all-time-
high/ - cnbc.com/2025/04/09/stock-market-posts-third-biggest-gain-in-post-wwii-history-on-
trumps-tariff-about-face.html

@® Covid crash 2020: —33.9% in 23 trading days (Feb 19-Mar 23, 2020); the 30% threshold in
22 trading days, the fastest 30% decline in history (BofA Securities via CNBC, Mar 23,
2020). cnbc.com/2020/03/23/this-was-the-fastest-30percent-stock-market-decline-ever.html

@® VIX records: highest close 82.69 (Mar 16, 2020), intraday high 85.47 (Mar 18, 2020); 2008:
highest close 80.86 (Nov 20, 2008) (Macroption record list). The widely cited intraday
figure of 89.53 from Oct 24, 2008, could not be confirmed from primary sources and is not
used. macroption.com/vix-all-time-high/

@ July 2026 (adopted from the predecessor paper and evidenced there): IBM = —24% on Jul
14, 2026; Kospi —36 to —40% below the June record; SK Hynix —52% from its high despite
record results; margin debt $1.53tn (FINRA, June 2026); ODTE = 65% of SPX volume
(Cboe). Full sources in the annex of “Riding the Amplifier.”

CDS and the Al Credit Cycle (Chapter 9)

@ Barclays Equity Derivatives (Pascale et al.), via MarketWatch, Aug 13, 2026 (Jamie
Chisholm): “The latest rally has energized the stock market but left the credit market
concerned”: equity skew (SPY, 2M 25-delta, normalized to 50-delta IV) collapsed in the
record week (“skews across global indices collapsed...”), LQD credit skew simultaneously
sharply steeper; “a divergence of downside opinions”; drivers i.a. rising hedging costs for
hyperscaler debt; VIX on Aug 13, 2026: 14.63. marketwatch.com

@® Oracle 5Y CDS: 203.07 bp on Jul 21/22, 2026, record = 212-215 bp, highest since 2008;
February low 128.83 bp (Axios, Jul 27, 2026; CNBC, Jul 24, 2026). S&P downgrade to
BBB— with reference to Al capex and OpenAl concentration (heise/MLQ, July 2026). Total
debt = $167bn, planned issuance $40bn (Invezz, Aug 5, 2026; medium confidence).



axios.com/2026/07/27/debt-data-center-oracle-goole - heise.de/en/news/S-P-downgrades-
Oracle-to-BBB-only-one-notch-above-junk-level-11363472.html

@® Hyperscaler CDS: Nvidia = 79 bp (record), Alphabet record after its first negative FCF
since going public; net CDS notional on the large tech names $12.5bn (+= 500% since
Q2/2025), of which $6.5bn Oracle; Goldman: $489bn of Al-related bond/loan issuance in
2026 (FT/LSEG via AI Weekly Alert, Jul 28, 2026; Axios, Jul 27, 2026; individual figures
medium confidence). aiweekly.co/alerts/oracle-nvidia-alphabet-spacex-cds-hit-records-on-ai-
debt

@® Handelsblatt, Aug 11, 2026 (Hofer/Holtermann/Kolling): “Nvidia macht Kunden zu
Abhangigen,” the announcement of Aug 10, 2026, in the CNBC studio with Solomon
(Goldman Sachs) and Fink (BlackRock): $500bn of bank capital to be mobilized for AI data
centers, of which up to $125bn backstopped by Nvidia; Bloomberg estimate of the circular
deals at more than $750bn (excluding the new announcement); SK Group partnership
covering more than $500bn; 54% of quarterly revenue from three unnamed major
customers; individual 2026 deals: CoreWeave $2bn (Jan 26, stake from = 7 to = 9%), IREN
$3.4bn compute offtake plus an equity option up to $2.1bn, Nebius $2bn (9.3%, mandatory
filing Jul 21) plus a $775m syndicated loan partly collateralized by Nvidia GPUs, Naver
$1bn (Jul 24), Safe Superintelligence $5bn (Jul 27); Nvidia CDS rise “by up to 0.14 to 0.82
percentage points per year”; warners against the circular structure: Goldman Sachs
analysts, Gartner (Chandrasekaran, “appearance of round-tripping”), Michael Burry;
counter-position Huang: compute is transferable, CUDA extends useful life.
handelsblatt.com/technik/it-internet/ki-nvidia-macht-kunden-zu-abhaengigen/
100244899.html (secondary source, high confidence for quotations, individual figures there
partly based on Bloomberg)

Market Infrastructure and Issuer Risk (Box, Chapter 6)

@® OCC Annual Report 2025: 15.3bn cleared contracts (incl. futures), $393bn margin at year-
end, clearing fund $21.9bn, options open interest 585m contracts at year-end; OCC
founded 1973, central counterparty of all U.S. listed options, SIFMU since 2012 (Dodd-
Frank), margin system STANS. annualreport.theocc.com - theocc.com

@ SPY structure: SPDR S&P 500 ETF Trust, unit investment trust, trustee State Street Global
Advisors Trust Company, inception Jan 22, 1993 (the first exchange-traded fund in the
U.S.), $805.2bn AUM as of Aug 6, 2026, expense ratio 0.0945%. ssga.com (SPY fund page)

@ State Street Corporation, 10-Q as of Jun 30, 2026: total assets $418.4bn, deposits
$319.6bn, equity $28.3bn, loans $52.1bn, CET1 10.8%, tier 1 leverage ratio 5.3%, AUC/A
$57.86tn, AUM $6.28tn; record Q2 (revenue $4.0bn, EPS $3.65) also fundssociety.com, Jul
17, 2026. stocktitan.net (10-Q analysis), investors.statestreet.com

@ SPY put open interest (own analysis, EODHD U.S. options database, trading data as of Aug
7, 2026): puts with strike = $545 (at least = 29.5% below spot 773.26): 5,092,095 open
contracts, $220.1bn strike notional; of which expiring 2026: 4.21m, 2027: 0.75m, 2028:
0.13m contracts. Scenario contract: SPY Jun 2028 put 540, mid/ask $14.37/14.43, implied
volatility 26.7%, delta —0.094; scenario valuation Black-Scholes (r = 4%), model volatility
calibrated to the market price (27.6%), multipliers 5.5x (IV 35%) to 8.3x (IV 50%).

@® Bernanke, B. S. (1990): “Clearing and Settlement during the Crash,” Review of Financial
Studies 3(1), pp. 133-151, the near-failure of clearing and settlement in October 1987 and
the role of Fed liquidity.

@® Lehman wind-down through central counterparties: DTCC closed out more than $500bn of
exposure from the Lehman failure, the largest close-out in history, without losses to
members’ clearing fund deposits (press release Oct 30, 2008).
finextra.com/pressarticle/24287

@® Lehman certificates in Germany: roughly 50,000 investors; the insolvency administration
paid out roughly $12bn over the years, a good third of the claims against the German
Lehman subsidiary (Tagesspiegel, 2018, ten years after the Lehman failure).
tagesspiegel.de

@ Aiken, A. L. / Clifford, C. P./ Ellis, J. A. (2015): “Hedge funds and discretionary liquidity
restrictions,” Journal of Financial Economics 116(1): by the end of 2009, over 30% of the
hedge funds studied had imposed redemption restrictions (gates, side pockets,



suspensions), versus 4% in 2006; funds with restrictions subsequently underperformed and
permanently lost reputation and pricing power.
sciencedirect.com/science/article/abs/pii/S0304405X15000033

@ Arora, N. / Gandhi, P. / Longstaff, F. A. (2012): “Counterparty credit risk and the credit
default swap market,” Journal of Financial Economics 103, data from 14 CDS dealers,
March 2008 to January 2009: a dealer credit spread higher by 645 basis points lowers the
price of the credit protection he sells by an average of just one basis point; explained by the
market practice of full collateralization. anderson.ucla.edu (preprint) - sciencedirect.com

@® McDonald, R. L. / Paulson, A. (2015): “AIG in Hindsight,” Journal of Economic Perspectives
29(2), also NBER Working Paper 21108: collateral calls on the multi-sector CDO CDS book
before the rescue $32bn (gap $12.4bn), total available government support $182.3bn;
Maiden Lane III bought the CDO holdings at estimated market value (= $26.8bn).
nber.org/papers/w21108

@® XIV (VelocityShares Daily Inverse VIX ETN, issuer Credit Suisse): daily loss > 90% on Feb
5, 2018, after the close, “acceleration event” and termination of the ETN announced Feb 6,
2018, delisting as of Feb 15, 2018. cnbc.com/2018/02/06 - prnewswire.com (Credit Suisse
release, February 2018)

@ Barclays iPath ETNs (VXX, OIL): suspension of new issuance from Mar 14, 2022, because
the registered volume had been exceeded; price decoupling from intrinsic value, rescission
at a damage Barclays put at roughly $600m (= £450m). etf.com/sections/news/why-
barclays-suspended-oil-vxx-creations - euromoney.com

The Critique of Diversification (Chapter 7)

@ Slok, T. (2026): “60/40 No Longer Working,” Apollo Daily Spark, Aug 3, 2026: the 60/40
portfolio is broken, because equity returns are driven by Al concentration and bond returns
by fiscal constraints (government debt heading toward 175% of GDP); if the Al trade tips or
the deficit worry grows, “both stocks and bonds would face pressure simultaneously,
leaving investors with no hedge.” apollo.com/wealth/insights-news/insights/daily-spark/60-
40-no-longer-working

@® Handelsblatt, Aug 3, 2026: “Rally geht weiter, Haben sich die Markte von der Realitat
entkoppelt?” (Andrea Clunnen); five strategists (M.M. Warburg, Union Investment,
Rothschild & Co, Amundi, J.P. Morgan Private Bank) advise broader positioning; the chip
correction filed as “healthy.” handelsblatt.com

@® Asness, C., Israelov, R. & Liew, J. (2011): “International Diversification Works
(Eventually),” Financial Analysts Journal 67(3); diversification fails in panic crashes, works
over long horizons. aqr.com/Insights/Research/Journal-Article/International-Diversification-
Works-Eventually

@ 60/40 in 2022: ca. —17 to —18%, worst year since 1937; 10-year Treasuries —17.8%, worst
year of the series (Motley Fool, Jan 26, 2023; CNBC, Oct 3, 2022).
fool.com/investing/2023/01/26/2022-was-the-worst-year-since-1937-for-this-invest

@ Asness, C. (2023): “Why Does Private Equity Get to Play Make-Believe With Prices?,”
Institutional Investor, Jan 6, 2023, “volatility laundering.”
institutionalinvestor.com/article/2bstqfcskz90720spzlds/opinion/why-does-private-equity-
get-to-play-make-believe-with-prices

Predecessor Paper

@® “Riding the Amplifier: Concentrated Momentum in the Market’s New Amplifier Regime”
(July/August 2026): amplifier structure (ch. 4), exhaustion signals (ch. 5), Daniel/Moskowitz
counterthesis (ch. 10), “There Is No Place to Hide” (ch. 11), the tail-risk consequence (ch.
12), the Trump variable (ch. 13), distribution tests U.S./Europe (ch. 16). This paper adopts
its verified data points with the sourcing from its annex. op-group.info/research The
Situational Awareness case (Aschenbrenner) cited in Chapter 2 comes from the
predecessor paper’s postscript (Jul 28-Aug 5, 2026) and is evidenced there with FT and
CNBC sources.
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