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Earnouts are an often-vital tool in bringing M&A 
negotiations to a successful closing, but assign-
ing a value to said earnouts can be challenging. 
In this article, we provide the valuation analyst 
with some practice tips to use when implement-
ing a Monte Carlo method (MCM) analysis to 
value earnout rights or obligations. Before doing 
so, we first provide a brief overview of earnout 
provisions and the MCM.

Summary Overview

Earnout provisions. In general, the value—and 
purchase price—of a business is based on that 
business’s ability to generate future cash flows. 
Those future cash flows can be perceived as 
relatively stable or more uncertain, for better 
or worse, dependent on the business and its cir-
cumstances. Earnout arrangements allow the 
parties to an M&A transaction to keep part of the 
purchase price flexible by making it contingent 
on defined future events and/or future business 
performance, i.e., it allows them to share some 
of the target business’s risks and rewards post-
closing. Thus, an earnout provision can be a valu-
able tool in bridging a seller’s (often optimistic) 
expectations and a buyer’s (more risk focused) 
view. 

To implement the earnout mechanism, M&A 
purchase agreements can provide for one or 
more earnout payments dependent on the com-
pany’s post-closing performance relative to one 

or more contractual milestones and/or financial 
(or nonfinancial) performance metrics. Both the 
achievement metrics and the associated earnout 
payments can be customized to align with the 
facts and circumstances of the business and the 
needs of the parties. By means of example, an 
earnout provision for the purchase and sale of a 
medical device company may include:

1. A milestone earnout payment that is: (i) 
contingent upon receiving FDA approval 
for one of the company’s medical devices 
in development within two years; and (ii) 
which payment linearly declines during the 
second year. 

2. Three annual payments based on the com-
pany’s sales performance post-closing. To 
safeguard against revenue growth at the 
expense of profitability, the annual earnout 
payments are capped at a calculated factor 
times a defined adjusted EBITDA metric 
(with a partial carryback and carryforward 
of excess profitability). 

3. The total earnout payment is subject to a 
basket of 5% of the enterprise value using 
the first-dollar-method—i.e., once the 
earnout payments exceed the basket, the 
full amount is paid—and a cap of 65% of the 
base purchase price.

Earnout metrics can be difficult to negotiate, con-
tractually define, and sometimes even calculate 
after the fact. Not surprisingly, the valuation of 
earnout rights and obligations upfront and during 
the earnout period can be (very) challenging. As 
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discussed above, the earnout mechanism often 
finds its genesis in diverging business expec-
tations and the perception of risk. In addition, 
earnout mechanisms can introduce a variety of 
modeling complexities such as path dependence, 
nonlinear payouts, the potentially significant 
impact of small timing differences, and the pos-
sible existence of multiple subvariables underpin-
ning the contractual performance metric(s) that 
can counteract or amplify each other. 

The Monte Carlo method. Notwithstanding those 
complexities, the value of earnout rights or obli-
gations may need to be determined for transac-
tion purposes (e.g., to evaluate multiple offers 
or in relation to the subsequent sale of the buyer 
or seller itself) or other reasons (e.g., for financial 
reporting, compliance, or litigation). 

One of the tools available to the valuation analyst 
to model earnouts is the Monte Carlo method. 
MCM-based analysis is used across various finan-
cial and other disciplines. It is also referenced in 
The Appraisal Foundation’s first exposure draft 
on valuing contingent consideration.1 

MCM analysis relies on computer power (nowa-
days a decent laptop will generally do) to solve 
complex earnout models. The computer is set to 
run a large number of iterations of the financial 
model using the probability distributions the val-
uation analyst assigns to the (input) assumptions. 
If sufficient trials are run, the output distribution 
the random trials generate will closely approxi-
mate the model’s solution curve.

The model outcome, as presented by the comput-
er, will generally include the full range of possible 
outcomes as well as the frequency with which 
those outcomes occur and various summary 
statistical measures (e.g., average outcome, 
median outcome, and decile information). Other 

1 Valuation of Contingent Consideration, developed by 
the Valuation in Financial Reporting Working Group 4 
of The Appraisal Foundation, released Feb. 28, 2017 
(comment period ended in April 2017).
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information such as sensitivity charts may also be 
available. 

Notably, the outcome the MCM analysis gen-
erates may well be surprising. Especially in 
situations with multiple assumptions that can 
counteract or reinforce each other, the outcome 
curve can easily deviate from what the valua-
tion analyst may have intuitively expected. For 
example, the outcome distribution may be nar-
rower than expected or there may be a larger-
than-anticipated gap between the base case and 
the most likely outcome.

Practice tips for building a MCM model. For the 
remainder of this article, we assume that the valu-
ation analyst has decided to implement a MCM 
analysis to value an earnout. We include practice 
tips to do just that. Notably, the purpose of this 
article is not to rehash the theoretical debates 
and comments that, for example, took place in 
response to the aforementioned exposure draft. 

A variety of software packages are available that 
facilitate the implementation of a MCM analysis 

ranging from a variety of Excel plugins to statis-
tical/analytical software such as SAS and Stata. 
For purposes of our discussion in this article, we 
will assume the reader uses Oracle’s Crystal Ball 
product—which is relatively cheap, easy to use, 
and robust. Notwithstanding our assumption, 
the included practice tips have broad applica-
bility.

The MCM transition worksheet. The increased 
complexity associated with introducing MCM 
variables into a model generally introduces more 
stringent demands on model robustness and 
quality control. Both can benefit significantly 
from a disciplined segregation of all MCM as-
sumptions into a MCM transition worksheet (see 
the exhibit). 

In addition to the issue of added statistics and 
complexity, the valuation analyst does not eyeball 
each of the individual trial runs in a MCM model. 
The bridging toggle in the MCM transition work-
sheet above allows, among other things, the 
valuation analyst to selectively sample (outlier) 
scenarios to identify modeling issues or errors. It 

MCM Transition Worksheet 

Model Worksheet (e.g., product launch timeline)

Start Date ##/##/####

Step 1 (days) 25  [Non-MCM Assumption]

To MCM: Special Testing (days) 60
From MCM: Special Testing (days) 63

End Date ##/##/####

MCM Transition Worksheet

From Model MCM To Model

MCM Type Min Likeliest Max

Timeline [assumption category]
Special Testing [assumption name] 60 63 63 Triangle 45  60  90  

Etc. 

 [MCM Assumption]

Description
Toggle - MCM or Bridge:

MCM Distribution

MCM assumption is defined in  

this cell using MCM software. 

  

 

-  Type of distribution is documented for QC purposes. 

-  Values are linked to cell with MCM assumption definition. 

Toggle allows bridging of “MCM”
(“To Model” then equals “From Model”). 

http://bvresources.com
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is also generally helpful to have the toggle when 
building out the base model.

Working with dates and periods. The timing of 
events and business performance can greatly 
impact the payments due under some earnout 
provisions and, thus, the value of the earnout. In 
many situations, the impact of dates can be best 
modeled as a buildup of—more or less granular—
subperiods. The valuation analyst can define one 
or more of the subperiods as MCM assumptions, 
while others are included at (fixed) lengths.

Example—Comparison:

• Situation—The earnout contains a mile-
stone payment for regulatory approval of a 
product in development by a certain date;

• Simple date—The valuation analyst directly 
assigns a simple success/fail probability or 
effectively assigns one through the direct 
implementation of a date range with a prob-
ability distribution attached; and

• Period buildup—The valuation analyst es-
timates the approval date as the sum of a 
base date and identified subperiods (in-
cluding, for example, prototype comple-
tion, testing, submission preparation, and a 
regulatory review period). That calculation 
results in a probability distribution of ap-
proval dates from which a success rate can 
be determined. 

The period buildup approach can add significant 
informational value relative to the simple estima-
tion of success/failure percentages as of a cut-off 
date. Among other things, the estimation of the 
length of one or more of the subperiods may well 
be informed by on-point publicly available data or 
business-specific documentation. Moreover, if the 
associated financial performance is relevant to the 
timing of the associated cash flows (for example, 
subsequent cash flows from a product introduc-
tion may result in both a milestone payment and 
incremental EBITDA), those can also be more 

granularly modeled using a period buildup ap-
proach. The timing of cash flows can impact the 
value of the earnout directly (through the impact 
of discounting or the cut-off at the end of the 
earnout period) as well as through interaction 
with other elements (such as annual caps). 

Additionally, there may be situations where the 
duration of the earnout period is flexible—for 
example, if financial sharing related to a specific 
project continues until a defined threshold is met 
or if the earnout payments are subject to partial 
holdbacks for which the release dates are variable. 

In such situations, the financial analyst may want 
to: (i) include an extended projection period in 
the model (to catch all possible outlier scenari-
os); (ii) populate data through the entire model 
period for each scenario as an interim step; and 
(iii) implement a variable date cut-off and elimi-
nate the excess data from the calculation in a 
subsequent model step. The benefit of this ap-
proach is that it will often result in a model that 
is less mechanically complex and more robust 
relative to an approach that directly implements 
a variable date cut-off. The downside is that in-
dividual scenarios may have some interim data 
included that can appear nonsensical and may 
potentially confuse others. Especially in litiga-
tion, the analysts would be well-served by clearly 
indicating this effect. 

Financial and business performance. Modeling 
and analyzing future business performance often 
includes evaluating the coherence of the projec-
tion and the underlying assumptions. Generally, 
each of the model iterations the computer runs 
should be internally consistent and coherent. 
Model coherence can be a significant modeling 
pitfall when it comes to MCM models as the valu-
ation analyst defines overall assumptions without 
reviewing each individual model iteration. 

Example—Product Launch:

• Situation—The earnout payment relates to 
a product launch, for which the valuation 
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analyst has determined the expected annual 
sales can range from 10 to 1,000 units; and

• Modeling pitfall—Simply modeling each 
year as a distribution between 10 and 
1,000 would result in many scenarios that 
have no informational value. Generally, the 
sequence—1,000 (Year 1), 10 (Year 2), and 
1,000 (Year 3)—will not be appropriate. 

One solution is to focus on modeling the se-
quence. Instead of projecting individual years, 
the valuation analyst can select overarching 
variables. In the case of expected growth, the 
valuation analyst can, for example, define first-
year sales, a growth rate, and a sales cap. One or 
more of those variables can be defined as MCM 
assumptions. Naturally, the valuation analyst can 
customize this approach to fit the situation at 
hand through, for example, the inclusion of a 
post-launch failure toggle. The valuation analyst 
can also choose another modeling mechanic to 
build in appropriate cohesion and path depen-
dence.

When considering the implementation, the valu-
ation analyst can benefit from carefully consider-
ing the selected variables as taken together. For 
example, exponential growth is often intuitively 
perceived as more aggressive. In the context of 
a product introduction that is modeled using 
a defined beginning and ending, however, as-
suming linear growth would result in both more 
front-loaded sales as well as additional total sales 
during the ramp-up period. 

Whatever the selected implementation, the 
model needs to be robust. By means of illustra-
tion, if the valuation analyst includes the pos-
sibility of negative growth, he or she needs to 
make sure that the model does not inadvertently 
permit negative sales in subsequent years. The 
computer will simply do as instructed. 

Next, the valuation analyst may want to model 
some of the performance assumptions on a dis-
crete scenario basis. (Note: If all assumptions are 

discrete scenario-based, there is generally no 
need for a MCM model.) Again, model robust-
ness should generally prevail: It may be prefer-
able to have the computer calculate through all 
scenario assumptions for each model iteration 
and then select the value associated with the 
correct input scenario for that iteration from the 
model outcomes (i.e., only that value is included 
in the outcome distribution for that model itera-
tion). 

Furthermore, some earnout payments may be 
dependent on specific future decisions. For 
example, the seller may be contractually entitled 
to a defined midterm buyout of the earnout at 
its option. A major modeling pitfall is the inad-
vertent optimization of this decision by using 
data that are not available as of the decision 
moment. In other words, the valuation analyst 
cannot simply model both options for each it-
eration entirely and then select the option with 
the higher ultimate outcome for each iteration. 
Rather, assuming the valuation analyst incorpo-
rates the decision directly into the MCM model, 
the valuation analyst should model the decision 
as of the future decision moment, i.e., with the 
information available in that iteration as of the 
decision date (which may include projected ex-
pectations based on that information). 

Finally, valuation analysts are generally well 
versed in modeling cash flows for valuation pur-
poses. Generally, the value of an earnout pro-
vision is also tied to the associated cash flows, 
i.e., the earnout payments. To determine those 
earnout payments, however, the contractually 
defined earnout metric is the one that matters. 
That metric may be, for example, based on 
GAAP or some contractually adjusted version of 
EBITDA. The valuation analyst should be careful 
to understand and correctly implement the 
agreed upon metric. 

Variable selection, probability distributions, and 
correlations. The selection of the variables to 
be included in the model as MCM assumptions 
requires judgment by the valuation analyst and 
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depends on the facts and circumstances of the 
earnout. 

The analyst should generally resist the tempta-
tion to turn too many model assumptions into 
MCM assumptions. He or she should carefully 
evaluate what it is that he or she is modeling, 
then select and define assumptions accordingly. 
For example, when modeling gross profit risk, 
there can be sales quantity risk and/or the risk of 
margin compression through price competition 
or cost of goods sold escalation. 

The financial analyst will also have to decide the 
appropriate level at which to include an MCM 
assumption. For example, one variable may un-
derpin multiple other variables through definable 
relationships. Also, the model may benefit from 
splitting up certain assumptions, as we discussed 
previously in relation to the buildup of periods. 

After selecting the MCM assumptions, the valu-
ation analyst can choose from a variety of prob-
ability distributions to model them. Commonly 
used probability distributions include: (discrete 
and continuous) uniform distributions, triangular 
and BetaPERT distributions, and normal and log-
normal distributions. 

When a uniform distribution is applied, each value 
within the defined range is equally likely to occur 
for each run of the model. Such distributions can 
be used to express classic chance events such as 
the outcome of the roll of a dice. In the context 
of earnout models, there are many situations in 
which the value of a (financial or period) vari-
able is equally likely to be one of many across a 
defined range. In addition, uniform distributions 
can be practically useful to, for example, imple-
ment scenario toggles or model percentage-
based probabilities. 

Triangular and betaPERT distributions are defined 
by minimum, maximum, and most-likely values. 
Such three-point estimates can be useful to 
model a variety of schedule-based and finan-
cial performance variables (for example, sales 

estimates). In many situations, the three values 
necessary to define the distribution are either 
known or can be estimated by the valuation 
analyst, while other statistical information is 
absent or too limited. 

Compared to the triangular distribution, the 
betaPERT distribution has a smoother, curved 
shape (the betaPERT distribution has a mean that 
is calculated in a manner that places more weight 
on the most likely outcome). Note: That does not 
mean the probability of both the minimum and 
the maximum value occurring are always lower 
relative to a triangular distribution. This is a mis-
conception that appears to stem from visually 
comparing charts of (vertically) symmetrical dis-
tributions. 

Normal and lognormal distributions can be 
useful to model variables such as certain natural 
phenomena, investment returns, or stock prices 
(or other variables for which the parameters are 
available and one of the distributions is a fit). 
The parameters of the normal distribution are 
the mean and standard deviation. The lognor-
mal distribution is a probability distribution in 
which the logarithm of a variable is normally 
distributed.

In addition to the above distributions, there are 
a variety of other options. Dependent on the 
facts, circumstances, and available data, the valu-
ation analyst may even want to define a custom 
distribution. To add further modeling options, 
the valuation analyst can also model the distri-
bution that flows into the model by mathemati-
cally manipulating the outcomes from a selected 
distribution or by combining multiple defined 
distributions.

Finally, model coherence can often be largely 
achieved by carefully selecting variables and 
constructing a robust model. In certain situa-
tions, however, the valuation analyst will have to 
implement statistical correlations between MCM 
assumptions. Oracle’s Crystal Ball allows for the 
implementation of such statistical correlations. 
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The valuation analyst should approach the imple-
mentation of such correlations with due care as 
it can be complex. ◆
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