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Executive summary

Exploration exposure is best managed through the portfolio construction principles used in
institutional alternatives such as venture capital, private equity, hedge funds, early stage infrastructure, and
structured credit, while functioning as its own distinct asset class with differentiated pacing, risk structuring,
and value realization dynamics. This paper presents mineral exploration as a pre-yield alternative asset class
that operates through gated NAV accretion across technical, permitting, and offtake milestones. Each gate
produces measurable value, anchored in capital deployed and progress verified, enabling allocators to size
positions, model drawdown, and manage risk using tools already standard in institutional alternatives.

Forecasts from the International Energy Agency, World Bank, and Bank of America confirm multi-
decade supply deficits in critical minerals required for grid infrastructure, electric vehicles, and national
defense capacity. While upstream exposure is a strategic priority, most portfolio strategies remain
concentrated in post feasibility operators or liquid proxies. This structure bypasses the asset phase with the
greatest convexity and time linked optionality. The gap is not informational. It is architectural.

Drawing on frameworks developed by AQR, CAIA, Cambridge Associates, and institutional liquidity
studies, this paper maps exploration into a repeatable structure. Decision trees define conditional NAV uplift.
Gate linked capital tranches are evaluated using internal rate of return modeling, tail event simulations, and
capital pacing aligned with shadow liquidity budgets. Liquidity ratios from Cambridge’s drawdown
management models are used to sequence allocations. Risk adjusted performance is measured through
desmoothed volatility, value at risk, and marginal contribution to portfolio variance. Optionality is made
contractable through offtake rights, milestone triggered pricing, and forward monetization clauses.
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Exploration is not treated as equity speculation. It is sequenced capital deployment toward real asset
formation. The lifecycle progression from land control to feasibility is decomposed into a value pathway with
embedded re-rating events. These events mirror how venture capital models value creation through product
milestones and how private equity funds model cash flows from restructuring and multiple expansion. Tailored
position sizing is built through Kelly fractions and volatility adjusted weightings that account for skew and
kurtosis, consistent with hedge fund risk overlay logic.

Tools from CAIA and AQR inform hurdle setting, return decomposition, and monitoring protocols.
Drawdown management strategies use depletion testing, rebalancing corridors, and capital call pacing. These
structures allow allocators to absorb exploration exposure without violating liquidity or tracking error budgets.
Outcome based reporting enables institutional governance standards to be met at the exposure level.

SKGP Strategic Partners applies this framework to upstream mineral development. The thesis relies on
treating exploration as a structured source of uncorrelated, asymmetric return at the pre-yield phase of
physical asset formation. The exposure is engineered, not episodic, and value is realized through progression.

As global portfolios evolve beyond passive beta and into real asset complexity, structured exploration
performs a distinct function. It captures duration, diversification, and return asymmetry with a risk
infrastructure that meets institutional requirements. The exposure is distinct from junior mining equities and
represents a transformation of mineral assets from subsurface potential into institutional form, sequenced,
modeled, priced, and structured for portfolio construction.

1. Why Exploration Remains Structurally Unallocable to Institutional Portfolios

Early stage mineral exploration occupies a paradox within institutional capital markets. It is essential
to future commodity supply chains, yet remains structurally excluded from most asset allocation mandates.
This exclusion is not a reflection of macro irrelevance, but rather a result of form factor incompatibility.
Exploration assets violate multiple institutional constraints simultaneously, their return distributions are non
normal, their liquidity is episodic, their governance models are opaque, and their signal to noise ratio is too
low for standard portfolio optimization.

At the capital formation level, this structural misfit manifests as a funding gap. Global exploration
financing has fallen from over 20 billion dollars in 2011 to approximately 10 billion in 2024. This decline
persists even as critical mineral demand accelerates due to decarbonization, electrification, and industrial
policy tailwinds. Rather than shifting toward institutions, the burden of funding has reverted to retail capital,
exposing early stage projects to high cost of capital, short investment horizons, and speculative flow reversals.
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Underinvestment in the mining industry Mining companies can explore a range of
threats stalling the global energy transition financing solutions to support their operations

Collapse in early stage exploration funding despite macro tailwind - illustrates the systemic failure of current
capital formation structures and supports the need for institutionalized portfolio solutions.

For institutional allocators, the issue remains about instrument design. Early stage exploration lacks
characteristics necessary to pass internal gates such as liquidity modeling, governance quality, alignment, or
NAV marking. Performance cannot be benchmarked using peer groups or desmoothing techniques, as seen in
private equity. Volatility is not mean reverting, is not linked to realizable catalysts, and does not conform to
any recognizable factor model. As a result, allocators cannot parameterize these exposures within traditional
optimization frameworks like mean variance or Black Litterman. Volatility becomes a hard constraint, not a
portfolio input.

As documented in resources like Mines and Money and Ahead of the Herd, junior mining equities are
particularly vulnerable to non operational newsflow. Price reactions to drill results, environmental approvals,
or political commentary can be several orders of magnitude larger than the intrinsic value update would
justify. This creates a volatility regime that cannot be decomposed into systematic and idiosyncratic
components. In practice, it is stochastic, reflexive, and contaminated by information asymmetry.

This makes exploration structurally incompatible with institutional policy portfolios. Volatility cannot
be amortized across time. Drawdown cannot be ring fenced or hedged using traditional overlays. Exit
strategies are undefined. Unlike infrastructure, real estate, or private credit, there is no yield, no modeled exit
event, and no secondary market. Instead, value realization relies on liquidity windows like offtake agreements,
JV buy ins, or future discoveries, all events that fall outside normal capital pacing.

This also explains the absence of structured deployment strategies. While pensions and endowments
have committed capital to early stage venture, growth equity, and infrastructure, there are no analogues in
exploration. Fast Company’s recent article on tokenization highlights one potential solution, creating digitized
receipts or tradable exposure slices tied to mineral rights, drill results, or verified assay chains. But these
financial innovations remain underdeveloped. Without regulatory scaffolding, standardized valuation, and
institutional custody, tokenized off take remains aspirational rather than actionable.

Like early stage venture or structured credit, the answer is portfolio engineering. When exploration
exposures are structured as multi-gate portfolios, with cross commodity and cross jurisdiction diversification,
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institutional capital can absorb early stage risk while targeting convex NAV re-ratings through decision tree
models and information gating.

The implication is not that exploration is unworthy of capital. It is that current market structures do
not translate exploration into an allocable format. Institutions need assets that offer NAV clarity, risk
decomposability, and cash flow or pseudo cash flow features. Exploration assets, as currently structured, offer
none of these. They are high volatility, high friction exposures with binary outcomes and little ability to pace
capital or control cadence.

Juniors' underfunding drags gold Majors hitall time high in shares
exploration
o 2024 Government/other
g 2020 w2021 w202 w2023 w2024 Intermediate
™
3,000
H Major
% 2500 b 6%
P
£
1500
] o Govarnment/other
%
Intormodiate
1,000 4%

) Major
500 I 7%
0 L ]

Junior
Major Junior Intermediate Government/ 286%
other

Asof Oct. 7, 202
Source: S&P Global Market Intaligance.
© 2024 S&P Global.

Supply demand asymmetry in critical minerals
This time based dislocation is exactly where structured pre-yield
exposure captures re-rating alpha.

This creates a systemic misallocation. Institutions with mandates to invest in energy transition,
mineral security, and domestic industrial capacity are unable to deploy where the most convex optionality
lives. The problem is not thematic, it is architectural. Without a new asset class format, one that slices
exposure into defined gates, creates structured claims on progress, and allows forward monetization through
contracts or instruments. Exploration will remain stranded outside the institutional toolkit.

SKGP Strategic Parnters approach reframes this structural exclusion. Rather than viewing exploration
as a high risk equity, it is treated as a sequence of NAV repricing gates with decision tree logic, structured
entry, and exit optionality. The sponsor retains control, while LPs gain access to an engineered exposure path
that mirrors private equity and opportunistic credit but for the resource economy. This is not a bet on drilling.
It is a portfolio architecture built around information gating, capital pacing, and outcome structuring. In this
framing, exploration becomes not just investable, but necessary.

2. Market Context Framed For Allocators

The accelerating demand for critical minerals has introduced an under recognized structural
asymmetry in capital markets. Across this decade, policy linked electrification, clean grid infrastructure, and
defense sector reshoring have sharply increased the systemic importance of a limited set of upstream
resource inputs. This surge in demand collides with a structurally underbuilt mineral development pipeline.
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The IEA’s Global Critical Minerals Outlook, reinforced by sectoral views from Sprott and the World Bank,
projects persistent supply gaps through 2040 under Net Zero scenarios. For copper alone, the expected
shortfall exceeds four million metric tons by 2030. Lithium demand is forecasted to grow over sixfold from
2020 baselines, with supply expansion trailing due to permitting bottlenecks and jurisdictional frictions.

Critical Minerals for Energy Transition: Demand and Supply Gap

Projected Demand vs. Supply for Key Minerals (2020-2040)

2040 Demand Growth vs. 2020 (IEA Net Zero Scenario)

2030 Projected Supply Gap (Demand minus Supply)
0
3 Lithium
Data: IEA Global Critical Minerals Outlook 2024, World Bank, UN DESA (2025).
Projections based on IEA APS and NZE scenarios, actuals through 2023.

Demand curves outpacing expected production
Supports the case that early stage NAV accrual will precede spot price
convergence, and institutions must position before yield.

This is not a marginal cost problem. It is a sequencing problem. There is no path to a secure energy
transition without new discoveries, accelerated permitting, and de-risked midstream infrastructure. However,
current capital allocations do not reflect this requirement. Institutional portfolios remain concentrated at the
operating or post feasibility stage of the asset curve. The earliest and most convex phase where geological
uncertainty transitions into engineered value is primarily occupied by indirect ownership, retail flows and
microcap exchanges. This structural under allocation introduces a time gated arbitrage window. The alpha
embedded in pre-yield mineral exposure is not merely price linked, it is time linked and complexity priced.

From a portfolio construction lens, this creates a unique function. Exposure to early stage exploration
is inherently long optionality on future development. It exhibits convex payoffs, low correlation to GDP linked
equity baskets, and is capable of absorbing illiquidity in exchange for asymmetric NAV re-ratings. This mirrors
the role that venture capital and early stage credit play in the private market stack. Yet it remains structurally
excluded from traditional real asset or natural resource sleeves, primarily due to its current packaging.

The smoothed volatility of private equity, as documented in CAIA’s multi fund modeling and AQR’s
illiquidity decomposition framework, has attracted institutions to pre-cashflow assets across sectors.
Exploration fits the same profile. It delivers optionality on discovery, policy, and offtake cycles. The NAV uplift
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is observable in decision gate terms. The uncertainty is quantifiable and diversifiable. What is missing is
standardized packaging and capital pacing.

Recent primary market data confirms this misalignment. Public capital flows into junior miners on the
TSXV, ASX, and select SPAC venues rebounded modestly in 2023—2024 but remain well below net zero aligned
investment thresholds. DiscoveryAlert and InvestingNews both highlight that annual exploration budgets are
insufficient to fill projected supply gaps even under moderate policy mandates. While public exchanges offer
early liquidity, they do not offer institutional capital control, cadence, or yield engineering. This leaves an
opening for sponsor led platforms that intermediate exploration through structured contracts such as offtake
pre-pays, streaming agreements, and data room royalties.

These instruments convert geological progress into cash like monetization events before full
operations. This structure mirrors tools already accepted in other illiquid sleeves, including forward flow
agreements in consumer credit, continuation funds in private equity, and asset backed risk tranches in hedge
fund overlays. They enable allocators to treat exploration not as a single asset bet, but as a structured series of
NAV linked claims.

production
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Production timelines remain constrained despite tech advances.
Justifies structuring exploration as staged exposure with long dated
option value rather than linear production bets

The key implication is this. Allocators must abandon the assumption that only mature mining
companies deserve real asset classification. The institutional toolkit has evolved to underwrite complexity,
stage gating, and illiquidity. Private credit and early stage PE both trade on structured entry and pre-cashflow
risk sharing. Mineral exploration offers an analogous profile and should be classified as such. Reframing
exploration as a programmable, gated portfolio strategy enables capital pacing, sizing to liquidity budgets, and
outcome based reporting. Without this reframing, institutional portfolios will continue to ignore the only part
of the mineral lifecycle capable of delivering non linear returns.

3. Reframing Exploration as a Pre-Yield Private Markets Strategy

Institutional allocators increasingly seek pre-yield exposure in sectors that offer asymmetric upside,
long term macro tailwinds, and structural inefficiencies. Early stage exploration sits at the intersection of these
criteria but remains structurally unallocated due to legacy framing. The exploration sector still presents itself
as a series of individual projects or public microcap equity stories rather than a structured program with
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portfolio characteristics. To be absorbed into the institutional alternative assets canon, exploration must be
reframed as a gated value accretion strategy that is both measurable and replicable across asset pools.

The Lassonde Curve:The lifecycle of mineral discovery
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Lassonde Curve (Value Through Development Lifecycle).
Illustrates the value concentration in the pre-yield segment, which SKGP seeks
to unlock through NAV gating and capital pacing.

The concept of pre-yield exposure is not foreign to allocators. It defines early stage venture capital,
opportunistic infrastructure, and certain special situations credit. In each of these strategies, exposure is
staged through a series of value creation gates. At each gate, new information is generated, uncertainty is
reduced, and net asset value increases if the asset progresses. Exploration behaves similarly. The lifecycle of a
mineral project, documented in both academic and industry literature, shows a steep value inflection
beginning at early discovery and peaking just before development capital is deployed. The Lassonde Curve
illustrates this phenomenon clearly. Yet allocators often only engage at the point of engineering or
development when the majority of re-rating has already occurred and when capital needs are largest.

The value accretion process in exploration is systematic and decomposable. The gates in this
sequence are well defined and collectively form an asset stack. The first stage is legal control of land and
mineral rights, which confers an option on potential subsurface value. The next is geophysical or geochemical
surveying, often non invasive, which converts geological conjecture into probabilistic targets. Subsequent
drilling campaigns yield physical evidence through core samples. These samples are assayed and analyzed to
determine grade, width, and continuity, forming the basis for a mineral resource estimate. From there, studies
progress through preliminary economic assessment, pre-feasibility, and full feasibility, each layer reducing the
uncertainty on recovery, cost curves, metallurgy, and capital intensity. Concurrently, permitting and social
engagement confer legal and political license. Finally, offtake and processing access give line of sight to

potential future revenue.

These gates are not merely technical milestones. They are capital underwriting checkpoints. Each

requires a discrete tranche of capital and generates a revaluation of the asset. This is what allows us to apply
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decision tree logic and NAV engineering to exploration. For a given tranche, we can define capital invested,
probability of success, and conditional NAV uplift. Expected value is defined as the sum of probability weighted
NAV increases across gates minus cumulative capital outlays. This logic mirrors the underwriting approach
taken in venture capital or structured credit, where asset managers model exit probabilities and stage capital
accordingly. This logic only scales when applied across a structured portfolio of gated options. Allocators are
not underwriting geology alone, they are underwriting portfolio architecture. By controlling cadence,
distributing commodity exposure, and layering jurisdictions, sponsors like SKGP can construct NAV ladders that
reduce tail risk while preserving asymmetric upside.

Importantly, this expected value framework is not dependent on any single metal or basin. It is
portable across commodities. Each commodity family be it copper, lithium, uranium, nickel, or gold has unique
drivers, regimes, and macro sensitivities. Copper responds to grid buildouts and industrial growth. Lithium and
nickel are governed by battery supply chains and vehicle electrification. Uranium trades on energy policy and
security of supply. Gold and silver are driven by real rates and geopolitical stress. This allows us to build a
portfolio of exploration linked options that are not just diversified by geography and stage, but by macro driver
and market cycle. The IEOM paper on junior mining in South Africa stresses the operational risk transition that
occurs across these gates. By spreading exposure across gates and commodities, we construct a portfolio with
measurable correlation dispersion.

The rationale for portfolio construction is further supported by exploration base rates. The UTEP study
on exploration economics shows the structural fragility of single project models. The likelihood of an individual
prospect reaching production is well below one percent. However, this low base rate is not disqualifying. It
instead mandates portfolio construction. As in venture capital, where most startups fail but portfolio return is
driven by a few outliers, exploration performance hinges on capturing outlier upside across a diversified
tranche of projects. The unit of analysis must shift from asset to portfolio.

From a capital governance perspective, the advantages of this reframing are immediate. Rather than
deploying into junior mining equities with little control over cadence or dilution, an allocator can underwrite a
gated program with control over each stage. This sponsor led model allows the creation of interim instruments
such as offtake rights, royalty overlays, data rooms, and tolling agreements that monetize value before
production. These instruments are well known to institutional capital in other contexts. They resemble project
finance wrappers, mezzanine tranches, and hybrid instruments common in real asset strategies.

This framework also raises the quality of information. Non invasive surveys provide a low cost first
filter. Drilling provides hard data with statistical confidence intervals. Independent qualified persons build
resource models. Feasibility studies are written to international standards. These layers of data form the basis
for institutional grade information rooms. In this way, the program meets institutional needs not only for
return potential but for transparency, auditability, and structured capital gating.

By mapping exploration as a private markets strategy, we reclassify it alongside private equity,
infrastructure, and opportunistic credit in institutional portfolios. Like those strategies, it captures complexity
and illiquidity premia. Like those strategies, it requires specialized knowledge and sequencing of value
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creation. What it adds uniquely is exposure to upstream resource optionality at the point of greatest value
convexity. This reframing does not require speculative imagination. It requires disciplined capital engineering.
What it adds uniquely is the ability to transform unstructured geological exposure into a programmatic asset
class. Through capital pacing, syndication, and modular structuring whether via SPVs, tolling, offtake
participation, or technical milestone tranches, SKGP’s approach reframes exploration from a binary equity punt
into a composable alternative sleeve.

In summary, the current market structure does not fail because exploration lacks value creation. It
fails because that value is inaccessible to institutional allocators under current structures. By reconstructing
exploration as a gated asset stack with standardized data, NAV pathways, and portfolio design, we unlock a
powerful alternative asset sleeve that performs a unique function within portfolios. It is pre-yield, pre-beta,
and pre-correlation strategy.

4. Exploration structured as an allocable private markets strategy

Institutional portfolios do not reject exploration because the geology is unknowable. They reject it
because the exposure is unstructured and therefore cannot be underwritten. Where legal title, sequencing of
technical gates, and governance are absent, allocators face format opacity rather than commodity risk. Once
the exploration lifecycle is framed as phased asset formation with enforceable rights and milestone
verification, the category behaves like pre-yield infrastructure or structured real assets and becomes allocable
on portfolio terms. That reframing moves the discussion away from speculative equity toward engineered
valuation steps that can be priced and paced through capital gates.

A platform architecture that mirrors standard private markets design solves the underwriting
problem. A holding company can sponsor project level vehicles that correspond to gates such as title and
baseline studies, resource modeling, feasibility work and permits, and offtake execution. Each vehicle can carry
its own waterfall and priority of proceeds. This isolates risks, permits tranchevspecific hurdle rates, and allows
continuationvstyle rollvforward when value accretes between gates. In private equity research, portfolio level
construction and sizing inside the GP vehicle explains a large share of return variation at the fund level and not
only deal selection, which is why allocators evaluate the manager’s portfolio design rather than discrete deals
in isolation. The same logic applies here when the gate vehicles are recognized as a portfolio rather than a
single binary bet.

Expected return and hurdle setting must be grounded in private markets evidence rather than
folklore. The alternative assets literature shows that part of the headline private equity return is explained by
higher equity beta, leverage, and small cap tilts, while the so called illiquidity premium is often overstated by
smoothed appraisals and lagged marks. Reported low volatility and low correlation are artifacts of infrequent
pricing. Desmoothing reveals equity betas in the range of about 1.2 to 1.5 for buyout exposure and the
appropriate public benchmark becomes a leveraged small cap value proxy rather than a broad large cap index.
In that framing a simple beta times expected excess return identity provides a transparent minimum required
excess return for illiquid strategies. If the expected excess return of small caps over cash is five percent and the
true beta of the vehicle is 1.2, then a six percent excess return is the right baseline before fees and before any
claim of manager alpha. This is the standard that should govern gate level tranches as well.
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The leverage arithmetic that drives those betas is explicit and portable to exploration vehicles. The
Modigliani Miller levered return and beta relations imply that required equity return increases with debt
relative to equity and with the spread between unlevered and debt costs. If rl denotes the required return on
levered equity and ru the unlevered return on assets and rd the cost of debt and D over E the debt equity ratio
and Tc the tax rate, then rl equals ru plus D over E times ru minus rd times one minus Tc. The identical relation
holds for betas. In other words, if any gate vehicle uses debt or prepaid offtake as synthetic leverage, the
equity beta and therefore the hurdle rate rise mechanically and should be priced ex ante.

Return smoothing in illiquid vehicles complicates risk measurement for LPs, but the fix is well
understood and can be embedded in reporting for exploration gates. Since appraisal based or self reported
NAVs understate variance and correlation, allocators should apply desmoothing that allows for autoregressive
lags over multiple quarters, then compute risk measures on the desmoothed series. This produces a truer
maximum drawdown and a more accurate correlation matrix against public commodities and equity factors. It
also removes false diversification that would otherwise be attributed to the vehicle merely because of stale
pricing.

Portfolio construction for a platform of exploration gates follows mean variance mathematics with
necessary adjustments for fat tails. The weights vector omega is chosen to sum to one and to optimize a utility
or Sharpe objective subject to the covariance matrix of gate returns. Modern portfolio theory is a starting
point but alternative ratio choices and non normal return shapes change the efficient frontier. With leptokurtic
and negatively skewed distributions the frontier will not match the one implied by normality and Value at Risk
and Conditional Value at Risk become the more informative constraints. This is especially relevant when a few
gate outcomes generate step function revaluations. It argues for limit sizing per vehicle and for a cap on joint
tail exposure by commodity and jurisdiction.

The claim that alternatives diversify a core portfolio is only valid when measured through marginal
contribution to risk and not headline return. Evidence using portfolios that combine stocks, bonds, and
alternatives shows that diversification gains are visible when one decomposes portfolio Value at Risk and
volatility into asset contributions. In that framework some alternative sleeves reduce marginal risk while others
do not, depending on liquidity, macro sensitivity, and correlation structure. The correct message for LPs is that
exploration can be a diversifier only if gates and geographies are truly independent and if offtake exposure and
permit risk are not all driven by the same macro shock.

The instrument set that turns pre-yield projects into portfolio tools already exists in adjacent markets.
Royalty and streaming agreements create non dilutive monetization of verified resources and function like
senior claims on future production. Prepay and offtake contracts are forward sales that can generate cash flow
like features before construction. In jurisdictions that permit it, warehouse receipts and offtake obligations can
be digitized to improve transferability and secondary pricing, provided they are overcollateralized and include
objective reference pricing and margin call mechanics. These instruments shift value recognition earlier in the
cycle and create multiple internal exit points so that capital is not trapped waiting for construction or a public
listing.
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Governance and contracting are not window dressing. The venture and private equity literature shows
that covenants, information rights, and persistence of skill are central to LP outcomes and to the ability to
re-underwrite across funds. Exploration platforms must therefore embed covenant packages at the vehicle
level that tie capital calls and distributions to third party technical milestones and permit deliverables, and
must report with a cadence and content comparable to private equity funds in order to be re-uppable. The
result is that allocators can assess manager skill through portfolio design and execution rather than geologic
luck alone.

Finally, the strategic framing for LPs is straightforward. The constraint in early stage resources is not
fundamentals. It is a classification gap that has historically misread pre-yield physical asset formation as
speculative equity. Structure replaces that gap with procedural legibility and milestone pricing. Sequenced
gate vehicles supply the underwriting hooks that institutional mandates require. Once that translation is made,
the platform fits naturally in the alternative assets bucket alongside private equity, real assets, and private
credit and can be risk managed with the same portfolio math, factor aware hurdle setting, and tail risk controls
that allocators already use.

5. The allocator’s lens where structured exploration lives in the policy portfolio

An institutional policy portfolio accepts a sleeve when it can be sized, paced, rebalanced, and stress
tested within the existing liquidity and governance framework. Structured exploration qualifies once it is
expressed as a portfolio of milestone linked claims rather than as a binary equity. The correct placement is
within the alternatives complex alongside real assets private credit and opportunistic strategies with a
systematic overlay borrowed from hedge fund risk control. The reason is straightforward. The economic
exposure is long duration and real asset linked but the return is realized through engineered revaluations and
contractual cash flows that precede operations. This means cash needs and draw patterns can be forecast and
managed to a liquidity budget in the same way that allocators already manage private equity and
infrastructure commitments.

ASSET ALLOCATION AND AVAILABLE LIQUIDITY IN A CRISIS ENVIRONMENT
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The first question for any investment committee is liquidity sufficiency through stress. Cambridge
figure above show the path of available liquidity over the first three years following a severe drawdown and

quantify the ratio of post drawdown liquidity to annual cash requirements. The profiles demonstrate that
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portfolios which enter a crisis with adequate liquid rungs and disciplined rebalancing capacity can maintain
spending, meet capital calls, and still add to risk assets at low prices. The implication for structured exploration
is to make the sleeve commitment paced and to carry a conservative cash rung sized to at least one year of
expected calls and operating spend.

The second Cambridge exhibit shows the secular rise of illiquid allocations since the late 1990s and
the corresponding fall in bonds and cash. This trend increases the shadow cost of liquidity. It argues that any
new illiquid sleeve must come with a clear liquidity plan or it will crowd out other commitments when the next

drawdown arrives.

The allocator must next quantify the illiquidity penalty and reflect it in required returns. The exhibits
on optimal weights with and without liquidity and on required returns for illiquid and liquid equities provide a
template. When liquidity is ignored the model overweight to private assets is mechanically higher because
smoothed marks understate volatility and correlation. When the allocation model incorporates rebalancing
frictions capital call uncertainty fee asymmetry and return smoothing the optimal proportions of hedge funds
and private equity fall and the equity weight often rises to keep liquidity optionality. The required return table
shows how the hurdle for illiquid equity rises from a single digit baseline when fee and smoothing effects are
recognized and rises further when a liquidity correction is applied. The message for structured exploration is
simple. Target gate level and sleeve level returns must clear a liquidity adjusted hurdle, not just a headline
premium over public equities. Pricing tranches with this discipline assures the committee that the sleeve is
additive after all frictions.

standard deviations to account for the etfect of pertor- Rebalancing
mance fees and smoothing, as described earlier. These
weights do not yet take liquidity into account W simulate 10,000 five-year paths given assumptions

about the portfolio allocation as well as the expected return,

risk and correlations for each asset class.”” We consider two

EXHIBIT 4 scenarios: one in which we rebalance the portfolio to its
Optimal Portfolio Weights (Ignoring Liquidity) target weights annually (ata cost 0f0.2%) and one in which
we do not rebalance the weights. We compute the illi

35% quidity penalty as the diffe
ending wealth distributions’ cer

40%

between the portfolios’

ts in the two
ected utility
20% 20% and not to improve it, we attach this difference in certainty

25% scenarios. Because liquidity serves to

equivalents as a shadow liability to the illiquid assets

o Capital Calls
0% We assume a 10% probability the investor will
Equities Fixed Hedge Private
Lot e i need to raise cash to meet capital calls in a given month
EXHIBIT 5
Asset Class Expected Returns, Risk, and Correlations
Correlations
Expected Fixed Hedge  Private
Asset Class Return (%) Deviation (%) Equities Income Funds Equity
94 1.00
40 025 1.00
7.0 025 025 1.00
158 0.75 0.00 025 1.00

Placement in the policy map follows the cash flow mechanics of the instruments inside the sleeve.
Royalty and stream positions and secured prepays that are collateralized by inventory and offtake behave like
private credit and belong in the income oriented or credit oriented alt line item. Gate vehicles that monetize
valuation steps through studies permits and saleable rights without current cash flows belong in the
opportunistic or real assets line item next to early stage infrastructure and land banking. Where a hedge
overlay is used to control commodity price and equity beta around drill and permit windows the notional
exposure can be recorded in the hedge fund overlay book with a clear risk budget and with pre agreed limits

© SKGP Strategic Partners. All rights reserved.

This work reflects original research and frameworks developed by SKGP Strategic Partners. Public sharing is permitted for educational or
discussion purposes with full credit. Redistribution, commercial use, or derivative work without attribution is prohibited



SKGP STRATEGIC PARTNERS | SSP | INSIGHT & PRE MEMO 13

on gross and net exposures. This mapping is not cosmetic. It permits the sleeve to be sized against each
bucket’s risk, liquidity, and tracking error budgets in a way that is consistent with the rest of the policy.

EXHIBIT 8
Optimal Portfolio Weights (with and without liquidity)

60%
50%
40%
30%

20%

Equities Fixed Income Hedge Funds Private Equity

Ignoring liquidity M Accounting for liquidity, [l Accounting for liquidity,
single funds multiple funds

Notes: We assume a risk aversion of 2. For the multiple funds scenario, we assume that hedge

funds and private equity each consist of ten managers, and reduce both asset classes expected
return by 0.70% to reflect the multi-fund return impact of performance fees.

Sizing and pacing rely on the same mathematics used for private equity and hedge funds.
Commitments should be laddered so that expected net cash outflows do not exceed the green framed liquidity
ratios seen in the crisis exhibit. A practical rule is to target a ratio of liquid resources to expected annual cash
requirements above three times at all points on the path, then run a depletion test that assumes a one year
funding shock together with a ten percent probability of capital calls bunching in any given month, as shown in
the liquidity aware portfolio simulations. Rebalancing rules must specify how quickly the sleeve is topped up or
cut back after market moves. The optimal weight simulations you provided indicate that the utility loss from
illiquidity is captured by a shadow liability which is best handled by slightly higher liquid equity and fixed
income weights and by slower capital call pacing in the early years. Applying that insight, structured
exploration should keep a modest target weight with a corridor and should be rebalanced annually rather than
quarterly to match the cadence of technical gates.

Risk measurement and diversification must be expressed in marginal terms rather than with headline
volatility. The correct statistic for investment committee discussion is the marginal contribution to portfolio
variance and to portfolio expected shortfall. This is because gate outcomes are lumpy and return distributions
are fat tailed. The exhibits on correlations and expected returns can be used to build a base covariance matrix,
but the decision should be governed by desmoothed and stress tested series that reflect realistic drawdowns
and correlations under stress. In practice this means capping joint exposure to the same commodity and
jurisdiction, capping the share of the sleeve committed to any single gate, and carrying a modest tail hedge
budget around binary events. When this is done the marginal risk of structured exploration can be kept within
the same range as other real asset sleeves, while contributing a different return path whose drivers are
technical milestones and contract execution rather than only commodity price.
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ExHIBIT 1
Required Return for Liquid and Illiquid Equities

1 2 3 4 5

Correct for

Tlliquid Equity Correct for
et Liquidity

Liquid Equity Unadjusted Fee As

Required equity return 8.75%
Bond return 5.00%
2.00%
20.00%
5.00%

5.00%

5.00% 5.00%
0.5000 0.2500
1 1 1 1 1
50% 50% 50% 50% 50%
50% 50% 50% 50% 50%
0.04250 0.04656 0.04600 0.04000 0.05750
0.04250 0.04656 0.04600 0.04000 0.05750

0.0000 0.0000 0.0000 0.0000 0.0000

Policy fit is also a question of purpose. Many allocators now run outcome oriented sleeves that sit
across the old 60 and 40 divide. The position papers you supplied argue that regime shifts in inflation and
growth have reduced the diversification power of the traditional mix. A pre yield real asset platform that earns
returns through de risking steps and contractual monetizations rather than through broad market multiples is
suited to these outcome sleeves. It hedges inflation through exposure to physical resource corridors. It hedges
financial repression through internally generated NAV accretion. It is not a substitute for infrastructure or
energy, but it is a complement that brings earlier option value into the portfolio.

Finally, the sleeve’s social and policy externalities can be made legible for institutions that integrate
impact. Community revenue shares and employment covenants can be written into offtake and permitting
milestones. Supply security for critical materials can be measured by contracted tonnes of future production
secured per million of capital deployed. These are not marketing add ons. They are contracts that de risk
permits and stabilize timelines, which improves the expected value of the gate decision tree and therefore the
risk adjusted return to the LP.

These exhibits and arguments give the committee a clean answer. Structured exploration belongs in
alternatives as a diversified real asset and opportunistic sleeve with a private credit subcomponent and a light
hedge overlay. It is sized to a liquidity budget that respects crisis dynamics. It is paced by gates. It is governed
with private markets covenants and with risk reported on desmoothed series and marginal contributions. In
that form the strategy is allocable and repeatable, which is the test that matters for a policy portfolio.

6. Expected return modeling for pre-yield exploration assets

The expected return profile for structured exploration projects can be constructed using a
decomposition framework derived from private equity and illiquid asset theory. This framework maps the
return contributors into identifiable sources of value creation and risk exposure across sequential gates in the
exploration lifecycle. It is grounded in AQR’s return modeling for illiquid assets and private equity, which
separates returns into public equity beta, factor tilts, leverage, illiquidity and complexity premia, manager

alpha, and fees.

In structured exploration, each gate of the asset stack represents an inflection point at which capital is
deployed, value is re-rated, and subsequent probabilities are updated. This mirrors decision-tree logic in

© SKGP Strategic Partners. All rights reserved.
This work reflects original research and frameworks developed by SKGP Strategic Partners. Public sharing is permitted for educational or
discussion purposes with full credit. Redistribution, commercial use, or derivative work without attribution is prohibited



SKGP STRATEGIC PARTNERS | SSP | INSIGHT & PRE MEMO 15

options pricing or binomial expansion valuation. The expected return for any exploration tranche can therefore
be written as

E[R_SE] = ANAV_gate + B_c x E[R_commodity] + V_option - C_tranche - D_tail

Where

e ANAV_gate is the deterministic value increase from technical de-risking at a specific gate (resource
modeling, permits, feasibility etc ),

e B _cisthe asset’s sensitivity to the underlying commodity price (e.g. copper, lithium),
e E[R_commodity] is the expected return of the commodity index,
eV _optionis the embedded option value from structuring instruments like offtakes, royalties, and JVs,

e C_tranche is the cost of capital deployed at that gate (including carry, dilution, and sequencing
friction),

e D _tail is the tail risk premium for geological, jurisdictional, or permitting failure.

This expression mirrors the lImanen framework which decomposes private equity returns into
components that are tractable under both bottom up deal analysis and top down portfolio construction.

To compute expected value (EV) and internal rate of return (IRR) per gate, binomial logic can be applied.
For a given gate i with capital required C_i, probability of success p_i, and NAV jump ANAV_

EV=3_i[p_ixANAV i]-C i
and IRR as
IRR=(EV/Ci)r(1/ti)—1

Where t_iis the time duration from capital deployment to re-rating.

From the An Imperfect Business Model That Works paper, empirical base rates can be derived. Fewer than 1 in
10,000 mineral showings become producing mines. However, the success rate from gate to gate improves
dramatically. For example

e Probability of success from reconnaissance to discovery 1.0-2.0%
e From discovery to MRE 10-20%
e From MRE to feasibility 40-50%

e From feasibility to construction or sale 60—70%

Assuming an initial capital outlay of $1 million at early drilling, and NAV re-rating of S8 million if a resource is
confirmed, with p = 0.2 and time horizon of 2 years, we get
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EV = (0.2 x 8,000,000) - 1,000,000 = $600,000
IRR = (1,600,000 / 1,000,000) A (1/2) - 1 =~ 26%

Process is repeated at each gate, with adjusted probabilities and re-rating values. Capital stacking
occurs through SPVs aligned to individual gates, enabling tiered capital and IRR profiles.

This process is repeated at each gate, with adjusted probabilities and re-rating values. Capital stacking
occurs through SPVs aligned to individual gates, enabling tiered capital and IRR profiles.

The SKGP Strategic Partners LP internal thesis paper further expands on this by introducing the
concept of legibility driven value. Each gate adds procedural validation that increases institutional confidence
and compresses capital costs. This layered structure creates compound optionality and dynamic re-rating
based on observed governance, permitting, and technical criteria.

Importantly, these expected return components are not contingent on spot commodity prices alone.
They derive value from control, sequencing, and structuring. The off take optionality functions as a call option
on downstream revenue, while permit stacking creates conversion arbitrage between speculative ground and
pre-yield assets.The resulting exposure is not passive but is engineered.

7. Portfolio construction and sizing in real world allocator frameworks

Portfolio construction in the real world requires going beyond theoretical mean variance optimization
into decisions about liquidity pacing, capital calls, and behavioral drawdown response. While foundational
models such as Modern Portfolio Theory offer initial scaffolding, institutional allocators today rely on extended
frameworks to budget illiquidity, manage tail risk, and engineer position sizing to absorb shocks. This is
particularly important when introducing structurally complex exposures such as Structured Exploration
projects, which require tranche based allocation into pre-yield commodity linked vehicles.

To anchor this mathematically, we begin with the Sharpe ratio
SR=(E[R]-rf)/0

The expression remains central to comparing expected reward against unit risk, but must be adjusted
for the reality that illiquid asset classes often understate their standard deviation due to appraisal smoothing.
Private equity, for instance, has historically reported lower drawdowns not because it is inherently lower risk,
but because its pricing is not marked to market in real time. This smoothing effect introduces biases in risk
adjusted performance metrics.
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Asset Class Movements in Crisis Periods

Many liquid risk assets show rising correlations during stock sell-offs. Intuitively, investors
might expect correlations to rise incrementally during times of panic, but in some cases risk
assets have become almost perfectly correlated with equities and each other. In particular, risk
assets that have historically shown a low or negative correlation with equities—such as real
estate, commodities, and emerging markets bonds—move to positive correlations with equities
during downturns, as investors seek to offload risk assets in tandem. Hedge funds, which
generally have lower correlations with equities than other risk assets, often sync up with
equities in stress periods.

Private equity investments have a unique relationship with listed equities; they can look
defensive during public equity drawdown periods due primarily to infrequent, appraisal-based
pricing, which creates a smoothing effect on reported returns. For instance, during the GFC for
the five quarters from March 2008 through March 2009, private equity substantially
outperformed public equities. In the initial market recovery over the subsequent two years,
public equities bounced sharply off lows and outperformed private equity funds, which were
not marked down as much and didn't have as far to bounce back. Yet, for the full period from
March 2008 through March 201, public equities declined 3%, while private equity gained 11%
Private equity funds tend to show a shallower decline during public equity drawdowns
because they are not marked to market on a frequent basis, which will reduce overall portfolio
volatility. Some investors consider the illiquidity of private investments to be a benefit to
investors during crisis periods, as it can help prevent some of the unhelpful behavioral
tendencies identified by Michael Salerno in the piece “| Cl " and

their related outcomes (such as selling at market troughs, or being reluctant to rebalance
during a crisis). Other categories of private investments can reduce reliance on economic
growth, while still targeting returns commensurate with equities. Certain strategies—life
settlements, royalty investments, and infrastructure investments—have offered healthy returns
that are uncorrelated with typical portfolio exposures and less sensitive to economic
conditions. However, such strategies have lower long-term expected returns than venture
capital, buyouts, and growth equity.

17

Correlation Misconceptions

Correlations can be an important input to assess diversification in the portfolio, but are
commonly misinterpreted. They measure the linear relationship between two random variables
and indicate the tendency of those variables to move together. However, asset classes can
move in the same direction but with varying degrees of magnitude, particularly over long-term
periods. For example, for the ten years ended October 31, 2010, EM equities had a strong
correlation with US equities: 0.80. Yet, EM equities trounced US equities by 14% per year
during this ten-year period. This trend has since reversed, and for the ten-year period through
July 31, 2019, US equities have topped EM equities by 8% per year—the widest gap on record.
Equities in one region or country can outperform over many years, but leadership ultimately
changes. Simply assessing directionality without magnitude is insufficient to understanding the
long-term benefits of diversification

In shorter-term crisis periods, correlations can be unstable and can spike as assets decline in
tandem. Asset allocation models tend to rely on static inputs, which aim to capture long-term
correlations, but do not reflect the reality of short-term deviations in correlations. For example,
in Cambridge Associates’ equilibrium assumptions, we estimate a correlation of 0.69 between
US and non-US equity market returns, and 0.62 between US and EM market returns. However,
correlations observed during equity sell-offs are much higher, near 0.9 and 0.8, respectively, as
sentiment and supply/demand drivers can cause risk assets to simultaneously crash. For this
reason, having alternative assets and safe havens with a variety of economic exposures can
serve as ballast to the portfolio during such periods. Diversifying globally may not provide a
short-term benefit during drawdown periods, but over longer periods, regional markets are

more likely to exhibit meaningful performance dispersion

Moreover, the mean variance optimization problem under classical assumptions can be written as

minimize w'Z w subject to wt p = p*

Where ? is the covariance matrix of returns, p is the expected return vector, and w is the vector of

portfolio weights. However, for assets like Structured Exploration, this optimization is incomplete unless
constraints on capital calls, liquidity pacing, and rebalancing cost are embedded.

To understand how optimal weights change under illiquidity, we can reference Cambridge Associates’
historical allocations. For instance, the Year O (pre-crisis) allocation shows roughly 25 percent of the portfolio
in private equity and hedge funds, but this drops significantly after drawdowns. Over time, illiquid assets
constitute a growing proportion of uninvestable NAV, requiring liquidity overlays to meet annual spending
needs. Allocators solve this by sizing illiquid sleeves relative to a liquidity budget and using shadow liabilities to
reflect illiquidity penalties.

Kelly sizing, which maximizes geometric growth, offers an upper bound for position size but must be
haircutted in practice to manage drawdown risk. The Kelly fraction is given by

f*=(u-rf)/0o?

In theory this offers the optimal exposure to a single uncorrelated asset, but in practice, real world
sizing applies friction through layered liquidity, allocation pacing, and drawdown constraints. In crisis periods,
capital calls from private equity or real assets can coincide with public market drawdowns, making reliance on
illiquid returns particularly sensitive to timing.

Private equity comparables also reveal structural underreporting of risk. Exhibit data shows PE’s
standard deviation is often reported as 30 percent, but risk adjusted returns and internal rate of return
calculations often mask embedded leverage and duration risk. In reality, unlevered required capital loading
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(URCL) for similar pre-yield ventures should include not just volatility but drawdown path dependency, capital
call risk, and pricing opacity.

ANNUALIZED PERFORMANCE

January 1,1990 - July 31, 2019 « Percent (%) - Geometrically Linked AACRs Conclusion
Sae Havens Risk Assets
m As investors prepare for the next equity market downturn (whenever it occurs), they should
B take a closer look at the benefits and limits of diversification. The commonly used adage that
B B f & v “all correlations go to one in a crisis” may be an exaggeration, but it still serves as a reminder
\w' el o G | | that traditional diversification across risk assets has little short-term efficacy in times of market
e = = B “ua turbulence. To ensure adequate diversification for the next downturn, investors should
= reexamine the merits and trade-offs of holding safe-haven assets, consider the benefits of
alternative assets strategies as a way to diversify dependence on economic growth, and
| | = evaluate the downturn performance of any persistent factor exposures employed by equity
. managers (such as value or quality tilts). While traditional safe-haven assets provide stability
U O e, T B e during drawdowns, opportunity costs of holding such assets across cycles can be high,
Alperods e N particularly in the case of gold—but also in the cases of cash and Treasury bonds, which offer
* Hedge Fund data begin on January 31,1998 and captures six of seven drawdown periods paltry rates. Private equity strategies can help investors avoid behavioral mistakes during
Sources: Barclay Trading Group, Bloomberg Index Services Limited, Hedge Fund Research, prolonged market drawdowns, and certain other private investment categories offer attractive

Inc., Intercontinental Exchange, MSCI Inc., Standard & Poor's, and Thomson Reuters
i characteristics uncorrelated to economic growth. Trend-following hedge fund strategies have
Datastream. MSCI data provided “as is” without any express or implied warranties.

Notes: S&P drawdowns represent price declines of greater than 15%. All returns are total historically offered strong diversification properties in market drawdown periods. Factor tilts
returns, except gold, for which returns are based on changes in the spot price. Asset classes can offer diversification benefits to the portfolio, but investors must consider that factors can
represented by the following: Gold Bullion Prices (“Gold"), Bloomberg Barclays US Treasury

Bond Index (“US Treas"), ICE BofAML 91-Day Treasury Bill Index (“Cash”), S& 500 Index ("US
Equities”), MSCI EAFE Index ("EAFE"), MSCI EM Index (“EM"), Bloomberg Barclays US Corporate Correlations spike over short-term horizons during downturns, but over the longer term, the

be cyclical through downturns, and should beware of excessive exposure to any single factor.

High-Yield Index (*HY Bonds"), and Barclay BTOP50 Index (“Trend Following”). Hedge fund magnitude or performance dispersion of asset classes plays a key role in portfolio

data a ted by a blend of 50% Hedge Fund R arch (HFRX) Absolute Rets E
A IS GINeC Y A oy, mend.o isdge;fundiRessarch(HERX) Absoline Retum diversification. Perhaps the biggest mistake that investors could make is abandoning
Index and 50% Hedge Fund Research (HFRX) Equity Hedge Index. Trend following data are

through June 30, 2019, diversification in the late innings of one of the longest bull markets on record.

To further refine allocation decisions, empirical estimates of optimal portfolio weights vary drastically
depending on how liquidity is modeled. For instance, ignoring liquidity suggests a 25 percent weight to hedge
funds and 20 percent to private equity. Once liquidity and manager diversification are accounted for, optimal
weights shift dramatically. A single fund model might reduce hedge fund exposure to 14 percent, and multi
fund assumptions drop it even further. This sensitivity to manager structure and capital pacing shows that
sizing is not only a function of asset level volatility but also platform design and exit optionality.

[lliquidity adjusted expected returns must reflect not only Sharpe optimization but the required return
adjusted for fee asymmetry, smoothing, and liquidity. AQR and CAIA papers show this through an adjusted
formula set which decomposes required equity return under various correction layers. For example, raw
illiquid equity may show 5.31 percent, but after correcting for liquidity, the required return can rise to 15.50
percent. This jump reflects the opportunity cost of capital lock up and the additional risk taken by investors in
committing capital to long duration pre-yield strategies like Structured Exploration.

In summary, the allocator’s decision to size a Structured Exploration sleeve rests on more than naive
return forecasts. It must incorporate liquidity pacing, commitment timing, volatility desmoothing, and risk
budgeting to ensure that NAV growth potential does not become impaired by illiquidity risk or behavioral
drawdown constraints. SE’s tranche architecture offers a unique advantage here, allowing position sizing to
mirror cash flow pacing, and to be evaluated using real world capital call simulation, Kelly based ceilings, and
volatility aware rebalancing.

8. Hedge fund style risk overlays as institutional tools for Structured Exploration

The most overlooked lever in transforming illiquid, pre-yield assets into institutional grade exposures

is the selective import of hedge fund overlay logic. Many hedge funds generate asymmetric return profiles not
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solely through the underlying assets they hold but through their structuring of position sizing, notional scaling,
volatility targeting, and risk managed overlays. Structured Exploration is well positioned to adopt these
frameworks without replicating hedge fund complexity or fee drag.

A foundational overlay mechanism used by volatility targeting hedge funds and risk parity allocators is
dynamic notional scaling. This approach targets a fixed annualized volatility and scales notional exposure
inversely to trailing realized volatility. The formula often used is

Target Notional at time t = Base Notional x (o target / 6 t)

Here G tis realized volatility over a trailing window, often 20 to 60 trading days, and o target is the
allocator’s desired annualized volatility. This mechanic allows an SE tranche to scale its exposure to
commodities, off take agreements, or even drill based asset values in a way that mimics institutional volatility
budgeting, rather than allowing exposure to drift based on idiosyncratic price swings.

This technique is particularly valuable in the pre-yield phase where drill programs or permit
milestones introduce nonlinear risk. Around these windows, Structured Exploration platforms can implement
tail hedges, either through put options on correlated metals indices or trend overlays that capture risk off
regimes in FX or interest rates. These overlays do not hedge the geology risk directly but act as cross asset
shock absorbers in moments when systemic beta overwhelms idiosyncratic asset progress.

Another hedge fund style adaptation is event based optionality structuring. Just as volatility arbitrage
funds might purchase options ahead of earnings releases or monetary decisions, SE vehicles can accumulate
convex positions in commodity linked derivatives or royalty forward agreements ahead of known re-rating
gates such as drill results or environmental approval. Once the event passes and volatility compresses, these
structures can be monetized, generating income without dependence on project success.

However, one must exercise caution in importing hedge fund leverage dynamics directly. The Office of
Financial Research has demonstrated in stress test data that fund level leverage, even when asset collateral is
high quality, can amplify downside skewness. Hedge funds that engage in implicit leverage through total return
swaps or margin finance often experience correlated deleveraging when vol rises, magnifying tail events. In
contrast, SE should aim for SPV level asset financing where recourse is limited and tranches are ring fenced.
This protects the HoldCo from liquidity spirals and allows allocators to price downside cleanly using expected
loss, not correlation based VaR metrics alone.
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LEVERAGING VALUE AT RISKTO COVER DERIVATIVES RISK FOR US MUTUAL FUNDS

Exhibit 3: VaR From Simulated Returns vs. Simple (Normal) Model
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The figure shows a classic shortfall in VaR estimation. A Gaussian assumption might suggest a ninety
nine percent VaR of negative five percent, but when simulated returns account for non normal dynamics, the
actual ninety nine percent loss can reach negative seven point five percent or worse. This validates the need
for either conservative haircutting or the addition of overlays that explicitly budget for skew and kurtosis.

These overlays, when used precisly, allow SE to replicate many of the tail aware benefits of hedge
funds without requiring full time trading infrastructure or systematic quant platforms. They are not used to
chase alpha but to shape the risk profile of capital commitments into institutional formats already understood
by LPs allocating to credit, commodities, or tactical overlays.

In summary, Structured Exploration does not need to look like a hedge fund to benefit from hedge
fund mechanics. Through notional targeting, event driven convexity, tail hedges, and careful use of SPV
leverage, SE sleeves can offer allocators a structured exposure to resource linked NAV growth with
institutional quality downside preparation. These overlays form a critical final mile in aligning SE with
alternative allocation frameworks and ensuring that its volatility and drawdown profile can be meaningfully
budgeted in the broader policy portfolio.

9. Institutionalizing Exploration Exposure within Portfolio Construction Frameworks

The current exploration ecosystem is fundamentally mismatched with the way institutional capital
allocates across asset classes. Junior mining remains fragmented, undercapitalized, and structurally
incompatible with how sophisticated investors construct, benchmark, and manage real asset portfolios.
Institutional allocators do not simply invest in ideas. They invest in exposure frameworks that are repeatable,
measurable, risk adjusted, and indexable across regimes. Exploration, in its current form, fails those tests.
However, the ingredients exist to reconstruct it.
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Across the global resource sector, there is a growing recognition that critical minerals cannot be
developed at scale without upstream capital reform. Sector specific research platforms emphasize how the
demand side is not the constraint. The constraint is how early stage exploration is capitalized. Evidence from
diversified commodity allocators demonstrates that long cycle theses such as copper, lithium, and nickel
require forward integration across development stages, which demands a fundamental reframing of
exploration as a pre-yield asset sleeve.

The argument begins with lifecycle evidence. Academic work such as the IEOM 2018 South Africa
study, combined with definitional framing from public investment dictionaries, breaks down the sequential
gates of mineral asset maturation, land acquisition, geophysical work, drilling, resource modeling, technical
reporting, permitting, offtake, construction, and eventual yield. Each gate re-prices the project’s risk profile
and embedded value. Institutional portfolios are familiar with this format in venture capital and private equity,
where tranches, draws, and gate based repricing are standard. Exploration deserves the same treatment. The
lifecycle curve is not just a tool for geologists. It is an underwriting roadmap for capital allocators.

The weakness of the current model lies in its volatility and fragility. The UTEP study highlights the
extremely low probability of exploration assets reaching yield, with estimates of fewer than one in ten
thousand becoming productive mines. However, this volatility is not inherently disqualifying. In fact, it mimics
the stochastic nature of venture capital, where base rates are low but return dispersion is high. What matters
is structuring. When assets are housed in discrete vehicles with defined capital budgets, clear decision trees,
and event linked monetization paths, institutional capital can engage. This requires applying existing portfolio
technologies to the exploration asset stack.

Expected return modeling from the illiquid assets literature (as developed by AQR and others) offers a
decomposition framework that maps cleanly to exploration. Expected return is not derived from terminal yield
but from a series of option like re-ratings, NAV accretion from technical de-risking, embedded commodity
beta, optionality from offtake and tolling rights, and cost of dilution or downside. A portfolio of such exposures
can be constructed with binomial logic, modeling expected NAV at each gate as a function of capital required
and conditional probability of success. These parameters are not speculative. They are derived from industry
data, academic probability estimates, and capital budgeting norms already observable in public filings and
technical reports.

Portfolio construction methodology further supports institutional sizing of exploration sleeves. Mean
variance frameworks, when calibrated for desmoothed volatility and illiquidity penalties, assign higher
required returns to illiquid exposures. llliquidity is not merely a constraint. It is a source of premium.
Cambridge Associates and CAIA materials highlight the difference between headline volatility and real risk.
Smoothed marks underestimate correlation spikes in crisis periods and artificially lower standard deviation
inputs. When adjusted properly, illiquid assets such as private equity, hedge funds with redemption gates, and
by extension structured exploration, command a higher risk adjusted return target. This is already reflected in
how capital calls, rebalancing friction, and commitment pacing are managed by sophisticated LPs.

Overlay strategies further align with the hedge fund domain. Exploration assets are particularly
exposed to event linked volatility, drill windows, permit announcements, environmental rulings, and
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community disruptions. These mirror the event cycles of special situations and activist funds. Hedge fund
managers often apply dynamic notional scaling, volatility targeting, tail hedging, and optionality overlays to
stabilize portfolio risk across non linear events. Structured exploration can incorporate these same overlays at
the SPV level. Leverage and derivative overlays must remain asset level and ring fenced, but they can be used
to manage risk around known catalysts. Data from risk studies such as the OFR working papers on fund level
VaR support the application of regime aware risk budgeting. SE vehicles can adopt similar overlays in calibrated
fashion, using volatility bands and historical event dispersion to determine position sizing or capital reserve
requirements.

What emerges from this framework is not a speculation thesis. It is a new asset classification.
Exploration, when structured with SPVs, gate based repricing, monetizable instruments like offtake and royalty
agreements, and institutional overlays, becomes a pre-yield sleeve. This sleeve belongs inside the real assets
allocation, under the natural resources bucket, with optional reclassification under opportunistic, private
credit, or hedge fund strategies depending on its structuring. Allocators can budget liquidity, size pacing, and
align incentives in the same way they do with venture capital, private infrastructure, or continuation vehicles.
There is no need to invent a new category. The architecture already exists.

The failure of the current junior mining model is not due to commodity risk. It is due to capital
structure mismatch. Institutions do not need to take all the early stage exposure directly. They can participate
selectively, through off take agreements, royalty strips, permitting JVs, or asset backed contracts. These
instruments allow for unbundled access, long dated risk management, and liquidity calibration, all familiar
tools from PE, infra, and credit. Commodity exposure is uniquely decomposable, unlike branded consumer
assets. The lack of brand identity or customer lock in enables flexible integration across asset layers from land
to refining allowing institutions to build platforms, not just take positions. When atomized teams pursue
capital without frameworks that institutional allocators can underwrite, capital exits the sector. The solution is
not another pitch deck. It is portfolio reconstruction. What structured exploration offers is not exposure to any
single metal or geography. It offers LPs a coherent asset stack with optionality, liquidity budgeting, and risk
adjusted returns priced across developmental gates. It is not a bet on a hole in the ground. It is a framework to
rebuild upstream exposure as part of a disciplined institutional portfolio.
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