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Monte Carlo Valuation: Process, Application and Interpretation

What is a Monte Carlo valuation?

For most valuation assignments, a well-constructed discounted cash flow model gets you where you need
to go. The difficulty arises where the structure of the instrument means that a single scenario cannot
adequately represent the range of outcomes that matter.

Take a common example from venture and private equity transactions. A startup has raised capital from
preferred investors entitled to receive their investment back before ordinary shareholders see any proceeds.
In a downside, preferred investors recover most of their capital while ordinary shareholders receive very
little. In a stronger outcome, the economics shift considerably: a modest improvement in enterprise value
can produce a disproportionately large change in what each class of shares is actually worth. A model built
around a single point estimate cannot capture what the ordinary shares are worth across the range of
outcomes the company might realistically experience.

A Monte Carlo valuation addresses this directly. Rather than a single conclusion, it generates a distribution
of outcomes across thousands of simulated scenarios, capturing both the expected result and the spread
around it. This article explains when a Monte Carlo valuation is appropriate, how it works in practice, how to
interpret the results and how Svalner Atlas applies this methodology in complex valuation assignments.

When should you use a Monte Carlo valuation?

The starting question is whether the problem actually requires it. Many valuations do not. A conventional
model with a well-considered sensitivity analysis handles most assignments adequately, and applying Monte
Carlo where it is not needed adds complexity without improving the analysis.

The clearest case for using it is where the instrument has a non-linear payoff structure. Liquidation
preferences, convertible securities, ratchets, participation rights, and milestone-based earnouts all change
their economic character once certain thresholds are reached. In this respect they behave like options: the
holder's payoff is not proportional to enterprise value across the full range of outcomes but instead depends
on whether a particular level is reached. A small move in enterprise value can therefore trigger a significant
shift in who receives what. In those situations, the value of a specific instrument depends on the full
distribution of possible enterprise values, not a single estimate, and a DCF model cannot adequately reflect
that.

Early-stage companies create a similar challenge, though for different reasons. Life sciences, medtech, and
deep tech businesses are common examples: milestone-driven development, uncertain regulatory timelines,
and binary commercial outcomes make a single-scenario forecast structurally inadequate. The range of
realistic outcomes is wide, path-dependency is real, and the consequences of being wrong about a key
assumption are material. A Monte Carlo valuation reflects this kind of uncertainty more explicitly than a
sensitivity table can.

A further context is where several uncertain variables interact in ways that drive the conclusion. Revenue
growth, exit multiples, and financing conditions do not move independently. A company that outperforms on
revenue will often attract a higher exit multiple; adverse market conditions tend to affect both simultaneously.
Sensitivity analysis treats each variable in isolation. A Monte Carlo valuation can model the correlations
between them, which generally produces a more realistic picture of how value behaves under different
conditions.

How does a Monte Carlo valuation work?

Instead of fixing each input at a single value, a Monte Carlo valuation assigns each key variable a probability
distribution reflecting the realistic range of outcomes. The model then draws randomly from those
distributions, constructs a complete scenario, calculates the resulting value, and records it. Repeat this
process many thousands of times and the result is a distribution of valuation outcomes that can be analysed
in a number of useful ways.
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The choice of distribution is a substantive assumption in its own right. Revenue growth and operating
margins, which can be positive or negative, are typically modelled with a normal distribution. Enterprise
values and exit proceeds, which are bounded below by zero but can be very large, call for a log-normal
distribution. This is the same assumption underlying the Black-Scholes-Merton framework, and a Monte
Carlo simulation built on consistent parameters will produce results aligned with that model for standard
instruments. The two approaches are complementary rather than competing. Where a Monte Carlo valuation
extends further is in its application to instruments where no closed-form formula exists: liquidation
preferences with multiple triggers, convertibles with layered mechanics, multi-layered ratchet or threshold
shares, path-dependent earnouts. These are common in practice and precisely where a standard option
pricing model would require material simplification or would not apply directly.

The chart below illustrates what this looks like in practice: the bars show the frequency distribution of
simulated enterprise values across 10,000 iterations, while the overlaid line shows the cumulative probability
of achieving any given outcome or less.
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The output is a distribution from which several conclusions can be drawn: expected value, median outcome,
specific percentile results, the probability of reaching a particular threshold. In a straightforward equity
structure, expected value is often the relevant figure. In a complex capital structure with tiered rights, the
shape of the distribution and the probability mass at different outcome levels can be equally informative.

How is a Monte Carlo valuation performed in practice?

Define what is being valued and identify the key uncertainties. Before the model is built, it should be
clear what exactly is being valued: total equity, a specific share class, a convertible note, an earnout
arrangement. The structure of the model follows from that. A Monte Carlo analysis should focus on the
uncertainties that materially affect the conclusion rather than attempting to simulate every variable that could
conceivably change.

Set the statistical assumptions. For each key variable, an appropriate distribution must be chosen, a
plausible range determined, and any correlations with other variables specified. These decisions shape the
output more than anything else in the model. Where possible they should be grounded in market data,
transaction evidence, or sector benchmarks. Where they rely on judgement, that judgement should be
documented and defensible. A model built on weak or poorly substantiated assumptions produces a wide
distribution of unreliable results, and the sophistication of the methodology does not change that.

Run the simulation. The model draws from the specified distributions and calculates a valuation result for
each scenario. The number of iterations should be sufficient to produce a stable distribution, typically in the
range of 10,000 to 100,000 runs depending on the complexity of the model.
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Apply the contractual mechanics. For each simulated scenario, the relevant contractual terms must be
applied: liquidation waterfalls, conversion rights, participation features, earnout triggers. In a simple equity
structure this step is relatively straightforward, but in a complex capital structure the allocation of value may
change substantially depending on the outcome. One scenario may see preferred investors recover their
capital while ordinary shareholders receive little; a stronger scenario reverses that dynamic considerably.
Getting the waterfall right is often where the analytical value of the exercise is concentrated: not just in
modelling uncertain future outcomes, but in translating those outcomes into the actual payoffs of each
stakeholder.

Read the output with appropriate care. Expected value, median outcome, downside percentiles, and the
probability of reaching a specific threshold each answer a different question. The simulation structures and
quantifies uncertainty; it does not eliminate it. The valuation conclusion still requires judgement about which
part of the output is relevant to the question being asked.

Why do assumptions matter in a Monte Carlo valuation?

A more sophisticated model does not necessarily produce a more reliable valuation. A Monte Carlo analysis
can generate output that looks precise while resting on assumptions that have not been adequately tested.
Where the method is applied in contexts requiring explanation to auditors, investors, tax authorities, or
courts, the transparency and defensibility of the assumptions matter as much as the technical construction
of the model.

Conventional valuation methods remain the appropriate starting point for most assignments. A Monte Carlo
valuation is most valuable where the structure of the instrument or the interaction of uncertain variables
genuinely requires a probabilistic approach. Applied selectively and with adequate substantiation, it provides
additional insight into the range and distribution of possible outcomes. Applied routinely, without sufficient
grounding in the specific facts of the case, it adds complexity without adding clarity.

How Svalner Atlas applies Monte Carlo valuations

At Svalner Atlas, one of the most common applications of a Monte Carlo valuation are management
participation structures in private equity and venture capital transactions. These arrangements are designed
to align the interests of management and investors while providing management with an additional incentive
to drive value creation and performance. Instead of granting ordinary shares, companies commonly issue
incentive or ratchet shares, under which the manager's payoff increases disproportionately once certain
valuation thresholds or return multiples are reached.

This structure introduces the same problem discussed above: the payoff is non-linear, and the resulting
capital structure and exit waterfall can become considerably more complex. A single-scenario model, or
even a small number of illustrative scenarios, will typically understate the option-like value embedded in
these instruments, because that value depends on the full range of outcomes the company might realistically
achieve, not on any one of them in isolation. The illustrative chart below shows a simplified three-tier
structure: a preferred share that is paid first and then caps out, ordinary shares that participate proportionally
above the preferred share, and an incentive share that only activates once a minimum exit value is reached
and then takes a growing marginal share of each additional dollar. As exit value increases, the incentive
share's band widens disproportionately relative to its share of the capital structure, illustrating exactly the
kind of non-linear payoff that a single scenario model cannot adequately capture.
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For this reason, we generally model these structures using a Monte Carlo simulation based on Geometric
Brownian motion, applying the same volatility-based framework that underlies the Black-Scholes-Merton
model. This allows the same principled approach to option pricing to be extended to capital structures that
are too complex for a closed-form formula to price directly. The simulation produces a distribution of exit
outcomes across thousands of scenarios, from which the expected value of the participation can be derived.
This gives a more reliable basis for valuing management incentive shares than a limited set of point-estimate
scenarios would allow.

Conclusion

A Monte Carlo valuation is well suited to situations where the economics of the problem cannot be
adequately captured in a single scenario: instruments with non-linear payoffs, companies with genuinely
wide risk profiles, and cases where variable interactions produce outcomes that a conventional sensitivity
analysis cannot represent.

The output is a distribution of possible valuation results rather than a point estimate. This provides a more
structured basis for understanding expected value, downside risk, and the probability of reaching particular
thresholds. As with any valuation method, the reliability of that output depends on the quality of the underlying
assumptions and the extent to which the model reflects the economic and contractual reality of the case.
Monte Carlo valuation is a tool to support valuation judgement, not a substitute for it.

Would you like to discuss whether a Monte Carlo valuation is appropriate for your business or transaction?
Our valuation specialists, Joris Steunenberg and Floris Roest, would be happy to help.
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