<+ anchorage
*+* digital

< ANCHORAGE DIGITAL INTELLIGENCE > < WHITEPAPER >

Synthetic Yield
on Bitcoin

Implementation, discipline, and performance
boundaries of systematic covered call writing

David Lawant « Head of Research

¢

Capturing the Bitcoin volatility risk premium
S R 2 prirng yrsep



ABOUT 2

About The AD White Papers

The AD White Papers Series reflects Anchorage Digital's commitment to
advancing the institutional digital asset industry. Through rigorous, data-driven
analysis, we examine the emerging and established trends shaping crypto as
both a technology and an asset class.

These papers are designed to be starting points for conversation rather than
a final word. Each report draws on proprietary datasets and original analysis
to test market hypotheses, surface evidence-based findings, and help
institutional participants navigate a fast-changing landscape with more clarity.

ACKNOWLEDGEMENTS

The author thanks Jeff Park, advisor to Bitwise Asset Management, Sarah
Schroeder of Coinbase Asset Management, and Kelly Settle of Derive for reading an
early draft of this report and providing critical feedback that materially sharpened
the analysis. While their insights were invaluable in shaping the final narrative, any
errors, omissions, or misinterpretations are the author’s responsibility alone.

L 2
e Synthetic Yield on Bitcoin



< TABLE OF CONTENTS > 3

Table of Contents

Executive summary 04

1. Why now

The rise of bitcoin options and the structural case for covered call selling

09

2. Systematic covered call writing on bitcoin

13
Isolating the conditions for premium capture
3. Delta and expiry 99
The two parameters that define BTC covered call strategy results
4. Robustness across entry and exit points 08
The rolling window evidence
5. Conclusion 33
A practical framework for institutional implementation
Appendix I: Methodology 36
Appendix II: Academic foundations of covered call writing 38
-> . .
LR 4 Synthetic Yield on Bitcoin



< EXECUTIVE SUMMARY > 4

Executive
Summary e

Covered call writing on Bitcoin has attracted growing institutional interest as a yield
enhancement strategy for existing BTC holders. To the best of our knowledge, this paper
provides the most comprehensive systematic analysis of the strategy to date, combining
hourly-frequency simulation across the full Deribit implied volatility surface with more than
37,000 individual backtests spanning every possible entry point in the October 2021 to April
2026 dataset.

The motivation is straightforward. Bitcoin options have transformed in recent years from a
niche corner of crypto derivatives into a deep, institutionally-relevant market. Notional open
interest has grown roughly ten-fold over the past five years, now sitting above the open
interest of the entire BTC futures market. IBIT options, launched in late 2024, have grown
explosively and now rival Deribit as the leading venue. The market that institutional allocators
are evaluating today is broader, deeper, and considerably more accessible to traditional
capital pools than the market that existed even eighteen months ago.

More importantly, the empirical case for harvesting BTC's volatility risk premium has held
throughout this transformation. The chart below compares 25-delta call implied volatility
minus realized upside volatility over the subsequent 21 trading days, computed on a
like-for-like basis for BTC, SPY, and QQQ. BTC's upside volatility risk premium has averaged
roughly two to three times what SPY and QQQ deliver, with the gap persistent for nearly the
entire post-2024 window.

This is the empirical anchor for why systematic BTC volatility selling has attracted institutional

attention: the premium is real, it is persistent, and it is structurally larger than in traditional
asset classes.
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The central finding of the paper is that systematic covered call writing on BTC has been
Able to generate reliable, positive yield across a wide range of market environments,
but only when implemented with the discipline that the strategy's risk profile demands.

The distinction between disciplined and undisciplined implementation is not a matter of
degree. It is the difference between a strategy that consistently adds value and one that
reliably destroys it.

The foundational tension

A simple unfiltered strategy selling 20-delta, 30-day calls generated a net yield of 5.5% over
the most recent twelve months of the study period, materially cushioning BTC's -19.4% spot
decline. However, when extended to the full study period from October 2021 to April 2026,
the same strategy produced a negative net yield even if most trades are profitable. The
apparent paradox of many winning trades with no net yield is the key to understanding
covered call writing on BTC.

The strategy is what derivatives traders call picking up pennies in front of a steamroller: many
small premiums collected in benign environments, periodically given back in the few
moments when the market runs them over. BTC's episodic, parabolic bull markets are
precisely the moments that matter most, and an undisciplined seller is overrun by them.

Synthetic Yield on Bitcoin
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The role of discipline

Applying a simple set of regime and implied volatility filters, such as requiring that BTC's
trend not be strongly bullish and that implied volatility be elevated relative to its recent
average before entering any new position, reverses the full-period outcome entirely.
The filtered strategy generated a net yield of 23.7% over the full period (+5.2%
annualized), improved the blended portfolio Sharpe from 0.20 to 0.30, and did so while
being in the market only 44% of the time from October 2021 to April 2026.

The productive parameter corridor

Expanding the analysis to a systematic grid of 108 parameter combinations across delta

(5 to 45, expiry (7 to 90 days), and regime filter status identifies the structural boundaries
of the opportunity. Delta is the single most consequential choice. Below 10-delta, yields are
consistent but too thin for most institutional mandates. Above 25-delta, directional
exposure overwhelms the strategy through BTC's bull markets even with the regime filter
active. Short-dated structures of 7 and 14 days tend to be structurally disadvantaged on
BTC because their premium is too thin to absorb the stop-loss events that BTC's intraday
volatility generates. The productive region has historically ranged between 10-delta and
25-delta, paired with expiries of 21 days or longer.

Robustness across entry points and the patience premium

A rolling window analysis tests every configuration in this productive corridor across every
possible 1-year and 3-year starting point in the dataset. The results quantify what we call
the patience premium in BTC covered call selling.

At the 1-year horizon, positive yield rates across the productive corridor range from
roughly 55% to 85%, which are good win rates but somewhat reflect regime sensitivity
rather than structural yield. At the 3-year horizon, eleven of twelve configurations produce
positive yield in 91% or more of all rolling windows, with five reaching 100%. Median
annualized yields at the 3-year horizon cluster between 4% and 6% across the productive
corridor, with the worst-decile outcome remaining positive for every configuration except
for one. An investor with a 3-year mandate is running a yield strategy with a historically
consistent probability of success.
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Three investor profiles

The data supports three distinct implementation profiles corresponding to different
institutional objectives. A consistency-oriented mandate is best served by lower deltas in the
10-15 range paired with shorter-to-mid expiries of 30—-60 days, the corner of the parameter
space where every tested configuration produced positive yield in the worst decile of 3-year
windows and at least 93% of windows overall. A balanced yield mandate is best served by
mid-range deltas of 15-20 paired with 30-day expiries, which combines near-universal
positive 3-year outcomes with median yields meaningfully above the conservative corner and
aligns with the most liquid point on the Deribit volatility surface. A yield-maximization
mandate is best served by higher deltas in the 20-25 range paired with longer expiries of
60-90 days, where median 3-year yields reach the high end of the entire grid at the cost of
wider single-window dispersion. Across all three profiles, two conditions hold without
exception: some form of market regime filter must be active and the implementation horizon
must be measured in years rather than months.

Synthetic Yield on Bitcoin
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The framework as a floor

The filters and implementation choices examined here are the simplest possible expressions
of a systematic covered call strategy and therefore represent more a performance floor than
a ceiling. For example, the strategy as tested sells the same delta in every regime and treats
the volatility surface as a single number when in practice the shape of the surface and the
intensity of the market regime carry their own information. Institutional volatility overlay
managers with access to term structure dynamics, skew signals, market flow data, real-time
positioning analysis, and active position sizing have the tools to improve on every metric
reported here.

Capturing the volatility risk premium reliably to generate synthetic yield on Bitcoin is
fundamentally an active management problem, where strategy design and risk discipline
are central. The parameter corridor and results identified in this paper can help institutional
investors to find where to fish, but ultimately the quality of their regime identification,
execution infrastructure, and risk discipline determines how much they catch.

Synthetic Yield on Bitcoin
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1.

Why now: The rise of Bitcoin
options and the structural
case for covered call selling

Bitcoin options have exploded from a niche corner of crypto derivatives into a deep,
institutionally-relevant market.

The notional open interest (Ol) in BTC options has grown roughly ten-fold over the past five
years, breaking above $100 billion briefly at the end of 2025 to sit at around $60 billion
currently. For context, this is above the open interest of the whole BTC futures market
(including both perpetual and dated contracts), which currently stands at under $50 billion
and peaked at $60 billion.

NOTIONAL OPEN INTEREST CURRENT Ol IBIT OPTIONS

1
~10% = o)
Growth in BTC options open Above the open interest of Launched late 2024 — now
interest over the past five the entire BTC futures market. rival Deribit as the leading
years. venue.

The top panel of the chart shows the evolution of open interest in Deribit and IBIT, which are
the two growth engines of the BTC options market.

Deribit, the spot-margined venue that has historically anchored BTC options price discovery,
has been growing steadily as crypto-native institutional flow has matured. Since November
2024, however, IBIT options have grown explosively and now rival or even surpass Deribit

as the leading venue for BTC options Ol and trading activity. As a result, the market that
institutional allocators are evaluating today is not the same market that existed even eighteen
months ago. It is broader, deeper, and considerably more accessible to traditional capital
pools.
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The bottom panel of the previous chart also reveals another notable trend: the share of calls
in open interest has declined over time, falling from nearly 70% two years ago to just under
60% today. This points to a more two-sided market, with hedging and structured product
flows growing in importance relative to simpler leverage and upside-capture strategies.

Even so, the BTC options market remains exceptionally call-heavy by traditional standards.
SPY and QQQ, for instance, held just 34% and 36% of their open interest in calls as of April
2026. This means that BTC's 60% call share, while down from its highs, still sits roughly 25
percentage points above mature equity index options markets.

As a result the absolute level of implied volatility relative to subsequent realized upside
volatility has remained substantial. In simpler terms, the price at which options are being sold
continues to exceed the size of the actual upside moves that follow by a wider margin in BTC
than in more traditional assets.

The next chart compares 30-day, 25-delta call implied volatility against the realized upside

volatility that followed over the next 21 trading days, computed on a like-for-like basis for
BTC, SPY, and QQQ.
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The chart above is the empirical anchor for why there is so much interest in BTC volatility
selling: BTC's upside volatility risk premium has averaged roughly two to three times what
SPY and QQQ deliver, and this gap has been persistent for most of the time over the past
couple of years.

Both SPY and QQQ hover in a narrow band of low single-digit positive premiums punctuated
by one sharp, negative excursion from the Liberation Day stock market crash in early 2025.
The BTC premium sits structurally above them, occasionally reaching 20 or 30 vol points

of forward-looking premium, with its own tail events that go meaningfully negative when
realized upside surprises (January 2026 being the most prominent example in the sample
but far from the only one).

This pattern is consistent with what the academic literature on the volatility risk premium
predicts: implied volatility tends to exceed realized volatility because option buyers pay a
premium for tail protection and convexity, and BTC's structurally higher demand for upside
exposure can make that premium more substantial than in traditional assets.

That is the opportunity, and covered call writing (also called covered call selling) is the most
straightforward way to capture it.

"

Synthetic Yield on Bitcoin



( WHY NOW > 12

A covered call combines a long position in the underlying asset (in this case, BTC) with a
short call option. In exchange, the seller collects an upfront premium. If the underlying stays
below the strike at expiry, the premium is kept in full and the seller participates in the upside
up to the strike. If the underlying rallies through the strike and the option is kept until
maturity, the upside is capped and the seller forgoes the gains beyond it. In return for that
cap, the seller's breakeven on the combined position sits below the entry spot by the amount
of premium collected, providing a modest cushion against downside moves.

In practice, systematic implementations rarely hold positions to expiry. Active management
of entries and exits is central to capturing the premium reliably, as we examine in the
simulations that follow. The remainder of this report asks a deceptively simple question.
Can a systematic call selling overlay on BTC generate reliable yield across different market
environments, and if so, under what conditions?

We begin with a simple recent simulation where a simple covered call overlay would have
fully offset BTC's spot losses. From there we test the strategy against a broader BTC market
cycle, across a broad parameter space of different deltas and expiries, and finally across
every possible entry point covered in our study period.

Synthetic Yield on Bitcoin
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2.

Systematic covered call
writing on Bitcoin: isolating
the conditions for premium
capture

The recent case: why covered call selling is having a moment

To understand why covered call writing on Bitcoin has attracted institutional attention more
recently, we start with a simulation covering the most recent twelve months of our October
01, 2021 to April 30, 2026 study period.

But before proceeding, a brief word on methodology.

All simulations in this paper are built on Deribit implied volatility surface data, with option
premiums computed using the Black-76 model and entry strikes solved analytically from

the target delta. Execution is modeled with one volatility point of symmetric slippage on both
legs to avoid the common backtesting error of assuming mid-market fills. Entries, exits,
mark-to-market valuations, and stop-loss checks run at hourly granularity, while
performance metrics are computed on daily-aggregated returns to remain comparable

to standard institutional reporting.

Returns are expressed on initial capital so that the covered call yield is directly additive to the
underlying BTC spot return. Appendix | provides the full methodological detail, including filter
construction, data sources, and the assumptions behind each key design choice.

From April 30, 2025 through April 30, 2026, a simple and conservative systematic BTC
covered call strategy selling 20-delta, 30-day calls generated a net yield of 5.5% on the
underlying spot BTC position, with a Sharpe ratio on the overlay itself of 0.53. During this
same period, the BTC spot return was a negative 19.4%. In other words, this strategy would
have offset almost a third of the BTC price drop over the period.
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The mechanics of why this worked deserve a brief explanation.

The strategy sells a call option with a delta of approximately 20 at the moment of sale.

In other words, the selected option instrument assigns roughly a 20% risk-neutral probability
to the option expiring in the money. But because the BTC implied volatility has historically run
above subsequent realized volatility, the true statistical probability of expiring in the money
has tended to run somewhat lower.

In exchange for accepting a cap on upside participation above that strike, the strategy
collected an upfront premium. If BTC stayed below the strike at expiry, the option expired
worthless and the full premium was kept. If BTC moved toward or through the strike, the net
premium collected is reduced by whatever intrinsic value the option carried at settlement.

This dynamic explains the pattern visible in the chart above.

During the first half of the period, when BTC rallied from May through October 2025, the
overlay lagged spot modestly, as collected premiums were partially offset by buyback costs
on positions where BTC moved toward or through the strike. This is the expected and
acceptable cost of the strategy: Upside participation is capped, and in rising markets that
cap is felt.

14
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The divergence accelerated in the second half, when BTC reversed sharply from its October
peak and fell through early 2026. In that environment the dynamics inverted entirely, as the
overlay's collected premiums required no buybacks as options expired worthless, and the
accumulated income built a growing cushion above the spot return. By April 2026, the lift
provided by the covered call net yield came entirely from this premium collection in a market
that ultimately moved in the option seller's favor.

The following table summarizes the strategy's key performance metrics across the spot
position, the spot position overlaid with the covered call selling, and the impact provided
by the options strategy.

Across 16 trades, 13 saw the call decay essentially to worthlessness and 3 were overrun
by sharp upside moves through the strike, a win/loss ratio of 4.33 to 1. The 16th trade
was still open when the simulation window ended on April 30, 2026, and was closed at its
mark-to-market value on that final bar. This forced settlement is a backtest accounting
mechanic that ensures all positions are marked to a realized cash value for performance
computation, not a discretionary exit signal.

Covered call overlays are known to smooth the daily return distribution, and this period was

no exception. The blended Sharpe improved from -0.47 to —0.39, driven by both the return
contribution from premium and the volatility reduction from 40.6% to 35.0%.
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Importantly, the strategy only modestly reduced the maximum drawdown, from 49.7% to
44.5%, which is the expected result for a yield enhancement tool. Covered call writing is
not a hedging strategy: It is not intended to significantly insulate the portfolio from heavy
drawdown in the underlying. What it does is generate income that partially offsets those
moves, and the 5.1 percentage point drawdown improvement seen here reflects exactly
that mechanism at work.

WIN / LOSS RATIO REALIZED VOLATILITY MAX DRAWDOWN
4.331 40.6-> 5.1 ppt
° S ° ° p p
13 of 16 calls decayed to 3 5 O O/ From 49.7% to 44.5%
worthlessness; 3 were ° O — the modest cushion
overrun by upside moves expected from a yield

Premium income and
smoothing lifted blended
sharpe from -0.47 to -0.39

through the strike overlay, not a hedge.

The full period: why it is never that simple

Extending the same simple strategy to the full period covered in this report (between October
2021 and April 2026) reveals a considerably more challenging picture and illustrates the
central risk of covered call writing that practitioners and academics have long identified.

The same strategy that generated 5.5% yield over the last twelve months produced a
negative yield of 0.5% (or -0.1% annualized) if deployed over our whole study period.

The profit factor of 1.00, meaning that for every dollar of premium collected $1.00 was paid
back in buybacks, confirms that the strategy performed marginally below breakeven on the
option overlay across the full cycle despite a favorable win/loss ratio of 4.38 to 1. Roughly
four winning trades for every losing trade, and yet the strategy lost money overall.

That apparent paradox is the key to understanding covered call selling.
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That apparent paradox is the central feature, not a bug, of covered call writing. The strategy
is what derivatives traders call picking up pennies in front of a steamroller, when many small
premiums collected in benign environments are periodically given back in the few moments
when the market runs them over.

The explanation lies in the asymmetry of outcomes. Over the full period, BTC experienced
several violent and sustained bull runs, including the late 2021 cycle peak, the 2023-2024
recovery rally that took prices from roughly $16,000 to over $70,000, and the 2025 bull
market that briefly pushed BTC above $100,000. In those environments, short call positions
sold were repeatedly and aggressively overrun by spot prices moving through the strike.
The strategy recorded 13 negative outcomes across 70 total trades.

In other words, this result is a textbook illustration of short volatility risk.

The covered call strategy has a return profile that resembles insurance writing. It collects
many small premiums and periodically pays out a larger claim. The strategy's expected value
is positive when implied volatility is consistently richer than realized volatility, which

is often the case. But the IV/RV spread is only half the story.

17
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The second factor is autocorrelation: when realized moves are serially correlated rather

than independent, large moves cluster in time, and a short call seller faces the same trending
market across multiple consecutive expiry cycles rather than a single shock that
mean-reverts. BTC's tendency toward episodic, parabolic bull markets is precisely this kind of
autocorrelated regime. Realized upside volatility dramatically exceeds what was implied

at the moment of option sale, and because the trend persists, each new short position is
opened into a market that has already moved against the previous one. In those moments, the
strategy's short volatility exposure, which is normally a source of steady income, becomes a
source of relatively large and concentrated losses.

The following table summarizes the simulation’s key performance metrics across the spot
position, the spot position overlaid with the covered call selling, and the impact provided
by the options strategy.

From a portfolio perspective, the blended portfolio still shows a marginally improved Sharpe
ratio compared to holding spot alone: 0.25 versus 0.20. This is because the 57 winning
trades, even though their aggregate dollar value was slightly negative, reduced the daily
volatility of the portfolio enough to slightly improve the ratio of return to risk. But a yield
strategy that subtracts from total return is a hard sell even if it improves the Sharpe ratio.

Synthetic Yield on Bitcoin
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It is worth being precise about what this result does and does not mean.

It does not mean the strategy is fundamentally flawed or that the volatility risk premium does
not exist in BTC options markets. The VRP is real and broadly persistent, as previously
established. However, harvesting the VRP in an undisciplined, always-on manner, or selling
calls regardless of the market environment, is far from optimal. The premium collected in
favorable regimes is significant but not large enough to absorb the losses that accumulate
when the strategy is run through BTC's most violent bull markets without any mechanism

to reduce exposure or avoid entry in the first place.

That is why covered call selling is fundamentally an active management strategy, not a
passive income overlay. Profitably capturing this premium requires the discipline to
distinguish between market environments where the volatility risk premium is genuinely
on offer and those where it is not.

The role of market regime filters in harvesting the volatility risk premium

Regime identification is a critical job of the successful volatility overlay manager. Premium
collection, given a reliable volatility surface and reasonable execution, is largely mechanical.
Regime identification is where much of the intellectual edge lives.

This section will shed light on this question by applying a few simple market regime and
volatility filters.

These filters are intentionally kept simple because they are designed for transparency

and replicability rather than optimality. In practice, institutional volatility overlay managers
employ considerably more sophisticated regime identification frameworks, incorporating term
structure dynamics, skew analysis, options market flow data, and others.

The results presented here should therefore be interpreted as a conservative lower bound,
or maybe a performance benchmark, on what disciplined active management of a covered
call overlay can achieve. The paper's contribution is not to prescribe a specific filter set,

but to demonstrate that the distinction between disciplined and undisciplined implementation
is an important determinant of whether the volatility risk premium is consistently captured or
destroyed.

The filters used in these simulations operate on two dimensions: entry discipline and exit
discipline.
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On the entry side, two filters must both be satisfied before a new position is opened.

The first is a market regime filter: the strategy only sells calls when BTC's price trend,

as measured by a three-level simple moving average stack (10-day, 30-day, and 50-day),

is not anticipating a major bull run. When the shorter-term average sits above the
medium-term average, which sits above the longer-term average (a classic bull trend signal)
the strategy waits.

The second entry filter requires that the current 30-day implied volatility for the relevant delta
be above its 90-day rolling average (the IV richness condition). The strategy only sells when
implied volatility is elevated relative to recent history, maximizing the probability that the
premium on offer reflects genuine overpricing of risk rather than fair compensation for
expected moves.

On the exit side, the filtered strategy employs three rules working in concert. A take-profit
threshold closes the position when the option has decayed by a certain percentage (in this
case 75%) of its entry value, locking in the majority of the premium without waiting for full
expiry and the associated additional risk. A delta stop-loss exits the position if the live delta
rises above a certain level (for example, 0.45), enforcing a hard limit on how directional the
short call exposure is allowed to become before the trade is abandoned. And a two-day
minimum DTE buffer closes any position still open within 48 hours of expiry, avoiding the
period of maximum gamma risk when even small spot moves can cause large option value
changes. The results of applying this simple framework in this example are materially better
than the unfiltered previous simulation by and large across every meaningful dimension.
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The covered call contribution turns to a positive 23.7% over the full period (5.2% annualized),
reversing the -0.5% over the full period (-0.1% annualized) from the unfiltered case. This
improvement represents the quantifiable value of disciplined risk management. The blended
portfolio Sharpe rises from 0.20 to 0.30 and the Sortino ratio rises from 0.27

to 0.39.

The cost of this improvement is selectivity. The regime filter allowed the strategy to run only
44% of the time. In absolute terms it also recorded more stop-loss exits than the unfiltered
strategy (19 vs 13), which reflect the exit filters in action. The win/loss ratio declined from
4.38:1to 2.47:1, which reflects a more balanced and ultimately more honest return
distribution: fewer easy wins from decaying calls in favorable conditions, but also fewer
catastrophic losses from being caught on the wrong side of a major trend.

These three simulations together show the opportunities and challenges embedded
in covered call selling strategies.

It can generate real and persistent yield in the right conditions, but run naively across
all market environments it fails to capture that yield reliably over a full cycle. Run with
disciplined entry and exit rules it can deliver consistent positive yield, an improved
risk-adjusted return profile, and a more robust performance distribution across different
market regimes.
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3.

Delta and expiry: the two
parameters that define BTC
covered call strategy results

The logical next question is which implementation choices across delta and expiry produce
the most consistent outcomes given BTC's specific risk and return characteristics.

The preceding simulations used a single implementation: a 20-delta, 30-day call chosen
for its institutional familiarity. Whether this specific combination represents an optimal
configuration, or even a particularly good one, is the question this section addresses.

To start answering this, we run a systematic grid of 108 parameter combinations across delta
(5 to 45), expiry (7, 14, 21, 30, 60, and 90 days), and regime filter status (on or off) evaluated
over the full study period from October 2021 through April 2026.

Delta: the single most consequential choice

Delta selection has the largest impact on both the level and the consistency of strategy
outcomes. On top of that, the relationship between delta and performance is nonlinear.
It effectively divides the parameter space into three meaningfully distinct regions.

The boxplot below shows the full distribution of annualized covered call yield outcomes at a
given delta level, aggregated across all other combinations of expiry over the entire analysis
period. The horizontal line inside each box represents the median outcome, the box
boundaries mark the 25th and 75th percentiles, the whiskers extend to the most extreme
non-outlier observations, and individual dots represent outlier combinations that fall beyond
the outlier range.

Reading the chart vertically for any given delta therefore answers the question: if an investor
commits to this delta level but varies everything else within the tested ranges, what is the
distribution of annualized yields they could have experienced for the full period under
consideration?
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At the conservative end of the range, 5-delta and 10-delta configurations generate the most
consistently positive outcomes across the entire grid. Win/loss ratios are extremely high and
directional exposure is negligible. In these configurations, the short call position is so far out
of the money that BTC's price moves have a limited impact on the option's value, and the
premium simply decays over the holding period. The limitation is that the generated
annualized yields are somewhat capped, barely surpassing 5% in any simulated scenario.

On the other end of the spectrum, the results at the aggressive end (30-delta and 35-delta)
show high risk of negative outcomes. The regime filter can provide a substantial absolute
improvement, but cannot overcome the fundamental problem: At these delta levels, the short
call position takes on meaningful directional exposure at entry, and BTC's bull runs repeatedly
and severely overrun positions before they can be exited profitably. These levels are simply
too directionally exposed to be consistently viable as a systematic yield strategy and would
require a much better market regime filter to consistently perform well.

Another productive region has been the one between 15-delta and 25-delta. This is where the
regime filter reliably transforms marginal or negative unfiltered outcomes into solidly positive
ones. Although their average results do not look materially better than the ones in the
conservative bucket for this simulation, we'll see further down that it can be the region that
achieves the highest net yields while still limiting negative outcomes.
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Expiry: the counterintuitive case for longer tenors

Conventional wisdom in options income strategies strongly favors short-dated options,
typically weekly or two-week structures, on the grounds that theta decay accelerates in the
final days before expiry. This makes the theta-to-vega ratio most favorable at short tenors,
allowing frequent rolling to systematically harvest that accelerating decay.

This dynamic, however, is most reliable in low-volatility environments, where gamma risk
remains contained. For an asset like BTC, where realized volatility routinely exceeds 60% and
gap moves overnight can dwarf any premium collected, the short-dated approach introduces
meaningful gamma exposure that can turn a yield-harvesting strategy into an unintended
directional bet.

The next chart replicates the previous one but replaces delta for expiries. This time the
question we are trying to answer is: If an investor commits to this expiry level but varies
everything else within the tested ranges, what is the realistic distribution of annualized yields
they should expect?
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The distribution of outcomes across expiry levels reveals a clear structural pattern: the 7-day
and 14-day tenors show the widest downside tails, with outliers reaching -10% of annualized
yields, and the lowest medians of any expiry level, confirming that very short-dated options
are structurally disadvantaged on BTC regardless of which delta or regime filter combination
is used.

From 21 days onward the picture improves materially across the board. Medians turn
clearly positive, worst-case outcomes become substantially less severe, and the bulk of
combinations cluster above the zero line. There is meaningful variation within this group,
as the 60-day tenor shows a notably compressed distribution suggesting it may occupy
an awkward middle ground, while the 90-day tenor produces the widest upside range with
outliers reaching +10%. However, the more important finding is that all four tenors in this
range consistently outperform their shorter-dated counterparts on both median yield and
downside protection.

The practical implication is that the productive expiry range begins at approximately 21 days,
and that within this range the choice of specific tenor is a secondary consideration relative

to the more consequential decision of delta selection examined in the preceding section.

These results, however, hold the rest of the implementation fixed in deliberately simple ways.
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The strategy sells the same delta in every market environment and treats the volatility surface
as a single number when in practice the shape of the surface and the intensity of the market
regime carry their own information. Active managers who condition strike selection on
call-wing richness, or who scale position size with how strongly the trend signal is firing, can
extract meaningfully more premium than this framework captures. We do not pursue these
refinements here, but they represent the natural next dimensions of the problem.

The mechanism behind this result is specific to BTC's volatility profile. Short-dated options,
particularly 7-day and 14-day structures, are highly sensitive to intraday price moves.

BTC's intraday volatility is substantial enough that weekly options frequently experience delta
expansion within the holding period from short-term price spikes that then reverse, triggering
stop-loss exits before the position has time to benefit from theta decay.

The premium collected on a weekly option has simply not been large enough to absorb
the stop-loss events that BTC's intraday behavior generates at any meaningful delta level.
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The institutional sweet spot

Synthesizing across the delta and expiry dimensions, a clear region of the parameter space
has emerged as consistently dominant. Deltas lower than 25, paired with expiries of 21 days
or longer, with the regime filter active, produce the strongest and most consistent results
across the full study period.

Within this corridor, the data shows 100% positive outcomes at delta levels up to 0.20 and
meaningful improvement in consistency at all expiry levels above 14 days. The boundary
conditions are equally clear in the other direction: no configuration at 30-delta or above
appears reliably in the top performers by blended Sharpe, and 7-day and 14-day expiries
consistently underperform regardless of which delta or filter combination accompanies
them.

The regime filter is the connective thread across this entire region. Among the top 100
combinations by annualized yield, 62% have the filter active versus only 38% in the bottom
100. This gap holds consistently across different cutoff thresholds, confirming that the filter's
advantage is concentrated in genuinely well-configured strategies rather than distributed
uniformly across the parameter space.

One important caveat applies to all of the findings above: the grid analysis evaluates each
parameter combination over a single fixed period (October 01, 2021 through April 30, 2026)
which includes a specific and unrepeatable sequence of bull markets, bear markets, and
sideways regimes.

A strategy that performs well over this particular window may owe part of its success to the
specific order in which those regimes arrived rather than to any structural advantage in the
parameters themselves.

The natural question is whether the sweet spot identified here holds up regardless of when
an investor started implementing it. In other words, whether the results are genuinely robust
or merely well-timed. The next section addresses this directly by testing every configuration
in the productive parameter region across every possible entry point in the dataset.
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4,

Robustness across entry
and exit points: the rolling
window evidence

Institutional allocators rightly wonder at this point: does this work regardless of when | start?

A parameter grid simulated over a single fixed period, however long, cannot answer the
question. A strategy that looks compelling over October 2021 to April 2026 might owe much
of its performance to the specific combination of entry and exit points that happened to occur
in that window.

This section evaluates the consistently of these results by testing them against every possible
entry point in the data, including the worst ones.

The rolling window evidence

We tested all combinations of delta levels (10-, 15-, 20-, and 25-delta) and expiries (30, 60,
and 90 days) established as the productive corridor in the previous section across every
possible 1-year and 3-year rolling window in the dataset, for a total of over 37,000 individual

backtests.

STRATEGY VARIANTS ROLLING WINDOWS TOTAL BACKTESTS

Four Ty &3y 37,000+

Individual simulations across

Delta levels (10, 15, 20, 35) Every possible rolling window
crossed with three exprieries in the dataset, tested at both the productive corridor
(30, 60, 90 days. horizons. established earlier.
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The results are striking. Across eleven out of the twelve delta-expiry combinations at the
3-year horizon, the covered call overlay produced positive annualized yield in 90% or more of
all rolling windows. In nine of the twelve configurations, that success rate exceeded 95%.

Whether a BTC holder started implementing the overlay at the peak of the 2021 bull market, at
the depths of the 2022 bear, or at any point in between, the strategy consistently generated a
positive net annualized yield over any 3-year period for nearly every configuration tested.
The only combinations that fall meaningfully short are in the extremes of the delta/expiry
space, most notably 10-delta/90-day DTE.

The contrast with the 1-year results is equally instructive. At a 1-year horizon, positive yield
rates range from approximately 50% to 85% across configurations. These have been
meaningful but far from certain rates, and highly sensitive to which market regime the
window happened to capture.

We call this discrepancy between one and three year rolling window results the patience
premium, which reflects the excess return that the long-term investor can collect from more
short-term oriented investors.
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This is highlighted in the jump from the left of the right panel in the chart below.

It adds the magnitude of the contribution to the frequency. Each ridge shows the complete
distribution of annualized covered call yield across all rolling windows for a given
configuration. Mass concentration to the right of zero is favorable, a tight ridge indicates
consistency, and a wide spread indicates sensitivity to market regime. The left panel shows
T-year windows, the right panel shows 3-year windows.

At the 1-year horizon, most configurations show bimodal distributions that straddle the zero
line. The spread between those two modes is wide, in some configurations spanning 20
percentage points or more of annualized yield. This is the statistical signature of a strategy
that is not yet diversified across market regimes. A single year is simply not enough time for
the premium collection process to average out the noise introduced by BTC's episodic bull
and bear cycles.
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By the 3-year horizon, those two modes merge into a single distribution centered clearly
in positive territory for nearly every configuration. The left tails contract, the peaks shift
rightward, and the overall shape becomes tighter and more symmetric.

The D0.1/90d ridge represents a meaningful exception. Its widest left tail represents the
relatively high prevalence of negative outcomes and reflects the opportunity cost problem
of thin premium collected infrequently.

The table quantifies what the charts show visually.

At the 1-year horizon, mean yields across all twelve configurations are universally positive,
ranging from roughly +0.2% to +4.6% annualized. While the magnitudes are modest, the
universally positive average across every configuration is itself a meaningful consistency
signal. The % Positive column tells the more important story. Even the strongest 1-year
configurations reach only 85% success rates, with most clustering between 65% and 80%,
meaning roughly one in four to one in five annual periods produced a loss.
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The 3-year results represent a fundamentally different proposition. Median yields can more
than double across most configurations, with the majority clustering between +4% and +6%
annualized and the strongest configurations reaching double-digit territory in the top decile of
3-year windows. The % Positive column shifts dramatically: eleven of twelve configurations
reach 91% or above, and five reach 100%, in terms of positive outcomes.

The P10 column, the worst-decile outcome, turns positive for every configuration except for
the 10-delta/90 DTE, which is the lone case where thin premium collected infrequently fails
to overcome the regime sensitivity that even a 3-year horizon doesn't fully diversify away.

1-YEAR MEAN YIELD

+0.2%
->+4.6%

Annualized range across all twelve
configurations — universally positive,
a meaningful consistency signal even
at modest magnitudes.

3-YEAR % POSITIVE

11 of 12
> 91%

A fundamentally different proposition:
medians cluster +4-6% annualized,
and five of twelve configurations reach
100%.

1-YEAR % POSITIVE

65— 85%

Even the strongest 1-year
configurations top out at 85%; most
cluster 65-80%, leaving roughly one in
four annual periods in the red.

3-YEAR P10 (WORST DECILE)

Positive
In 11 of 12

10-delta/ 90 DTE is the lone exception

— thin premium collected infrequently

can't overcome regime sensitivity even
at a 3-year horizon.
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O.

Conclusion: a practical
framework for institutional
Implementation

This paper set out to answer a deceptively simple question: Can a systematic covered
call overlay on an existing BTC position generate reliable yield across different market
environments, and if so, under what conditions?

The historical evidence across tens of thousands of individual backtests indicates that the
answer to this question has been affirmative, but if implemented with the discipline that the
strategy's risk profile demands.

The foundational simulations tell a coherent story. An unfiltered strategy that generates

an attractive yield of 5.5% annualized over the most recent twelve months, a favorable
condition for this strategy, fails to capture that yield reliably over a full BTC cycle, producing
a net negative result. The strategy's short volatility exposure becomes a source of
concentrated losses precisely when BTC's episodic bull markets are at their most violent.
Basic regime and implied volatility filters reverse that outcome entirely, turning a negative
annualized drag into a meaningful +5.2% annualized yield over the same period by keeping
the strategy on the sidelines roughly 56% of the time.

The parameter analysis and rolling window evidence together establish the structural
boundaries of the opportunity.

Delta is the single most consequential choice: below 10-delta yields are too thin, above
25-delta directional exposure overwhelms the strategy. Therefore, the productive region

sits between these extremes paired with expiries of 21 days or longer. Across every possible
3-year starting point in the dataset, eleven of twelve configurations in this productive
corridor generated positive annualized yield in 91% or more of all rolling windows, with five
reaching 100%. Median yields cluster between 4% and 6% across the productive corridor
and reach into double digits in the strongest configurations.

Under our simulation assumptions, three distinct implementation profiles emerge from the
data, each corresponding to a different investor objective.
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A consistency-oriented mandate has been best served by lower deltas in the 10-15 range
paired with shorter-to-mid expiries of 30-60 days, the corner of the parameter space where
the worst-decile 3-year outcome remained positive across nearly every configuration.

A balanced yield mandate has been best served by mid-range deltas of 15-20 paired with
30-day expiries, which combine near-universal positive 3-year outcomes with median yields
meaningfully above the conservative corner and align with the most liquid point on the
volatility surface. A yield-maximization mandate has been best served by higher deltas

in the 20-25 range paired with longer expiries of 60-90 days, where median 3-year yields
reach the high end of the entire grid at the cost of wider single-window dispersion.

Across all three profiles, two conditions hold without exception.

First, some form of market regime filter must be active. BTC's history shows

that the strategy is otherwise overrun by the asset's large episodic bull runs,

the pennies-in-front-of-a-steamroller trap that the paper has emphasized throughout.

BTC's relatively well-established momentum frameworks have been favorable for identifying
these regimes with a meaningful degree of success, but the specific filter design is
secondary to the discipline of having some filter at all.

Second, the implementation horizon must be measured in years rather than months.

The patience premium in BTC covered call selling is substantial and quantifiable: at the 1-year
horizon, positive yield rates across the productive parameter corridor range from roughly
55% to 85%, reflecting genuine regime sensitivity. At the 3-year horizon, eleven

of twelve configurations reach 91% or higher, with five at 100%. An investor evaluating this
strategy over a single year is running a regime bet alongside a yield strategy. An investor with
a 3-year mandate is running a yield strategy with a historically consistent probability

of success.

Above all, covered call writing on BTC is an active management strategy, not a passive
income overlay that can run on autopilot. The role of the professional volatility manager is to
navigate the wide design space the strategy offers, optimizing within their mandate for the
best risk-adjusted outcomes available at any given moment.

The results presented here, therefore, should not be read as prescriptive. They are a
performance floor that shows what a disciplined but unsophisticated systematic
implementation can achieve rather than a ceiling on what is possible. In practice, investors
have access to a much richer opportunity set: conditioning entries on term structure
dynamics, skew signals, market flow data, and real-time positioning analysis, none of which
this paper has explored. Active position sizing, which we held constant throughout, is another
dimension that can materially improve entry timing across BTC's full range of market
environments.
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Natural extensions of this work include applying the framework to crypto assets beyond BTC,
where staking yield and other native return mechanisms change the economics of the
covered call trade, and to BTC-adjacent instruments such as IBIT and BTC-augmentation
proxies such as MSTR. Both IBIT and MSTR options have shown persistently higher call
premiums than the Deribit market analyzed here. However, both also introduce constraints the
Deribit-based strategy avoids: limited trading hours, exposure to overnight price gaps, and
the more complex risk management they require. Each of these adjacent markets has its own
steamrollers and its own pennies. Identifying both, in each, is the work we look forward to
exploring in subsequent work.

A further extension, less methodological than structural, stems from the fact that the volatility
risk premium documented here exists in a market that is rapidly institutionalizing. The natural
test of whether the fat premium is a longstanding feature or a transitional one is time itself.
We expect to revisit these results periodically, both to extend the sample and to test whether
the gap versus traditional asset classes persists, compresses, or evolves as the supply side
of BTC optionality matures.

OPERATING MODE NATURAL EXTENSIONS

Active, IBIT, MSTR,
not autopilot beyond BTC

The manager's job is to navigate the design Adjacent markets carry richer premiums but
space — optimizing within mandate for the best their own constraints: limited hours, overnight
risk-adjusted outcomes at any given moment. gaps, and more complex risk management.

THE TEST OVER TIME

Persist, compress, or evolve?

The VRP documented here lives in a rapidly institutionalizing market. We expect to revisit these
results as the supply side of BTC optionality matures.
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Appendix |: methodology

This report extends a line of research exploring the role of Bitcoin (BTC) and crypto assets
in diversified portfolios. More specifically, it builds on the framework first published by David
Lawant and Matt Hougan in May 2020 and most recently updated in February 2026 that
focused on performance consistency over different rolling windows and allocation factors.
Where that work focused on the spot allocation question, this paper examines the most
widely implemented options strategy across the institutional crypto investor base: covered
call selling as a systematic yield overlay on an existing BTC position.

DATA

The analysis focuses exclusively on BTC, which represents over 60% of total crypto market
capitalization (excluding stablecoins) and has the most active and longest-tenured options
market in the asset class. While the BTC options landscape now includes Deribit (spot
underlying), CME (futures underlying), and IBIT options (ETF underlying), and other venues,
this study draws exclusively from Deribit data, which provides the longest continuous implied
volatility surface history available and remains a deep venue globally for BTC options trading.

The study period runs from October 01, 2021 through April 30, 2026. This start date reflects
the data availability of our data providers but also reflects the period in which we believe this
market was efficient enough to be analyzed in an institutional setting. Spot price data comes
from the Coinbase BTC/USD pair sourced by CoinMetrics at hourly frequency. Implied
volatility surface data is also sourced from CoinMetrics and comprises hourly constant-delta
implied volatility surfaces from Deribit across nine delta levels (5-delta through 45-delta) and
six tenor pillars (7, 14, 21, 30, 60, and 90 calendar days to expiration).

OPTION PRICING AND VOLATILITY SURFACE CONSTRUCTION

All option premiums are computed using the Black-76 model. This is the standard framework
for Deribit's coin-margined BTC contracts. The risk-free rate (r) is set to zero throughout

for simplicity. With r equal to zero, the forward price equals spot, which means the model
ignores the BTC basis and funding rates embedded in futures markets. We believe this
approximation is immaterial at the 7-to-30-day tenors but could introduce modest imprecision
at the 60-day and 90-day tenors tested in this analysis.

Implied volatility inputs are obtained by linear interpolation between the two nearest tenor

pillars at each hourly observation. Entry strikes are solved analytically from the target delta
using the inverse of the Black-76 delta formula.
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To simulate realistic execution, a symmetric volatility slippage adjustment is applied: the
strategy sells at mid minus a slippage parameter of one volatility point and buys back at mid
plus the same parameter, avoiding the common backtesting error of assuming mid-market
execution on both legs.

SIMULATION DESIGN

Execution logic for entries, exits, delta monitoring, and mark-to-market valuation run at hourly
granularity. Using more coarse data would miss intraday stop-loss breaches and understate
gamma risk near expiry. However, all portfolio performance metrics (Sharpe, Sortino, and
maximum drawdown, etc.) are computed on daily-aggregated returns, using end-of-day
portfolio values. This produces statistics more directly comparable to regularly published
research.

Portfolio returns are expressed as simple returns on initial capital. Spot returns, covered call
overlay returns, and blended portfolio returns all share the initial BTC spot price as the
denominator.

For covered call yields, we adopt the initial-capital (or fixed-denominator) convention.

This differs from time-weighted return (TWR), which uses a floating denominator that grows
with the position, and from money-weighted return (MWR/IRR), which incorporates the timing
of capital flows. The choice of denominator matters when the underlying moves substantially
over the simulation window.

We adopt this convention here for two reasons. First, it makes the covered call overlay yield
directly additive to the BTC spot return. For example, a +5% overlay yield plus a -20% spot
return produces a -15% blended return on a like-for-like basis. Second, it represents the
realistic accounting of an investor who deploys a fixed amount of capital in BTC at inception
and tracks dollar-denominated PnL against that initial outlay.

Readers comparing these figures to TWR-reported strategy returns elsewhere in the literature
should expect modest differences in the same direction as the underlying's return: when BTC
has appreciated over the window, initial-capital yields read higher than the equivalent TWR
figures; when BTC has fallen, they read lower.

When active, the regime filter requires BTC's 10-day simple moving average (SMA) to sit
below its 30-day SMA and the 30-day SMA to sit below the 50-day SMA as a way to avoid
markets that become exponentially bullish. The IV richness filter requires the current 30-day
implied volatility at the strategy delta to exceed its trailing 90-day rolling average, computed
within each backtest window to avoid lookahead bias. The strategy re-enters immediately
after each exit when conditions are met, with no cooling-off period between trades.
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Appendix Il: academic
foundations of covered
call writing

The academic literature on covered call writing spans more than two decades and reaches
a broadly consistent conclusion: the strategy improves risk-adjusted returns in most market
environments, but extracts a meaningful cost in sustained bull markets investors can
frequently underestimate.

The foundational empirical work was done by Whaley (2002)", who used the (then newly
published) CBOE S&P 500 BuyWrite Index (BXM), which backfilled returns to 1988, to show
that a systematic at-the-money covered call strategy earned nearly the same return as the
S&P 500 from 1988 to 2001, with substantially lower volatility and superior Sharpe and Sortino
ratios. Feldman and Roy (2005)? and Callan Associates (2006)3 extended this work over
longer periods and additional benchmarks, reaching similar conclusions and helping establish
covered call writing as an institutionally credible yield overlay strategy.

The most rigorous decomposition of why the strategy works comes from Israelov and Nielsen
at AQR, across two influential papers published in the Financial Analysts Journal (20144,
2015°). Their key insight is that a covered call embeds three distinct risk exposures: long
equity, short volatility, and an unintended short equity-reversal bet. The short volatility
component (the actual mechanism behind premium income) has historically generated

a Sharpe ratio close to 1.0 in isolation, validating the volatility risk premium as a genuine

and persistent source of return. However, that component contributes less than 10%

of the strategy's total risk. The equity reversal exposure, by contrast, contributes roughly
25% of risk but generates little compensating return. Their conclusion is not that covered
calls are bad, but that the standard implementation is inefficient and that investors are taking
on uncompensated risks alongside the genuine premium they are trying to harvest.

The most substantive criticisms of the strategy center on two related problems. The first is
opportunity cost in bull markets. Particularly through the large-cap technology-driven rally

of the post-pandemic era, the BXM has meaningfully trailed a simple long equity position. The
capped upside, which is a theoretical cost in all environments, becomes the dominant effect
when markets trend strongly upward. The second, more pointed critique comes from Israelov
and Nze Ndong (2023)8, who found that high-yield covered call implementations (those
designed to maximize premium income) actually lost money on a round-trip basis over the full
period studied, and that the higher the yield target, the worse the losses.
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This is because aggressively selling calls introduces deep negative skewness: The strategy
caps the right tail of the return distribution while leaving the left tail largely intact, an
asymmetry that risk-averse investors should find unappealing.

Taken together, the literature suggests that the relevant question is not whether covered
call selling generates a real premium, but whether a given implementation captures that
premium efficiently and deploys it in the right conditions.

The two main failure modes are well-identified: selling calls indiscriminately through strong
uptrends, and selling so aggressively that the negative skewness overwhelms the premium
collected.

The conditional strategy examined in this paper is designed with both failure modes explicitly
in mind. Whether these conditions are sufficient in the specific context of BTC, an asset with
structurally higher implied volatility and a more pronounced volatility risk premium than any
traditional equity index, is the central empirical question this paper addresses.
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