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The basics of high-ǎǘŀƪŜǎ ōƛƻǘŜŎƘ ōŜǘǘƛƴƎ ƛǎ ǘƘŜ ǎǳōƧŜŎǘ ƻŦ ǘƘƛǎ ǇǊŜǎŜƴǘŀǘƛƻƴΦ ²ƘŜǘƘŜǊ ȅƻǳΩǊŜ ŀ ōǳȅŜǊΣ 
investor, or seller, you have to know at what value an investment is a good bet. To do that you need to 
calculate the odds like a championship poker player. 

Simulations can produce histograms that lay out the range of possible outcomes from any venture, but 
there are just so many histograms senior executives will look at before their eyes glaze over. These 
individuals are used to making decisions on a handful of metrics from a point forecast (e.g., NPV, IRR). 
The data overload from a simulation forecast can be both overwhelming and unwelcome. 

In his presentation Dr. Ameo describes how to use the simple, straightforward language of wagering to 
effectively communicate the relative risks and opportunities presented by specific investments.

The derivation of key gambling metricsτŎƘŀƴŎŜǎ ƻŦ ǿƛƴƴƛƴƎΣ ǾŀƭǳŜ ƻŦ ǿƛƴƴƛƴƎΣ Ŏƻǎǘ ƻŦ ŀ ƭƻǎǎΣ ŀƴŘ άǘƘŜ 
ƻŘŘǎέτwill be presented along with the appropriate language and graphics to present and discuss the 
findings. Implications for portfolio planning and decision-making will be discussed. 
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Do you take the bet?

The game is Texas IƻƭŘΩŜƳ. The pot has 
$90 in it. The game just started and you 
have been dealt two Jacks. It is your turn to 
bet, and the ante is $30. There are 4 other 
players who are the table. Do you bet or 
fold?

The game is life science M&A.  If an 
acquisition target performs true to its base 
case forecast it is estimated to be worth a 
billion dollars net present value. The cost of 
acquisition is $500M. Is this a good gamble?
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é it depends on the odds

The chances of winning a hand in Texas 
IƻƭŘΩŜƳwith 2 Jacks and 5 players pre-flop  
is 40%. The expected value of a win can be 
calculated as 40% * $90 or $36. 

Given that the amount at risk is (1- 40%) * 
$30 or $18, the expected return is twice 
the amount risked. In an large number of 
bets like this the gambler will double their 
money. 

In the M&A example the risk/reward ratio 
cannot be determined without a indication 
of the probability of a win.
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To make an informed bet you need the answer to three questions.

1. What are my chances of winning?

2. What is the value of a win?

3. What is the cost of a loss?

In a portfolio bet, or series of overlapping 
bets, additional questions need to be asked

1. What other bets have been made and 
not resolved?

2. What are my total resources?

3. How much can I afford to lose?

Difference between good decisions and good outcomes. 
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Investments are gambles.

The language of gambling is probability, the 
quantification of uncertainty. How we 
ŘŜǎŎǊƛōŜ ǇǊŜŎƛǎŜƭȅ ǿƘŀǘ ǿŜ ŘƻƴΩǘ ƪƴƻǿΦ

Bookkeeping arithmetic is not the right tool 
to calculate and evaluate high stakes 
gambles. Point estimates are one-
dimensional views of a very large N-
dimensional world. There are few simple 
investment bets in our world. 

Simulation modeling is the most powerful 
tool for assessing financial probabilities.
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A NPV histogram can be used to answer the three critical questions 

and calculate òthe oddsó if you understand how.
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Todayõs agenda

1. Introduce a standard nomenclature to 
describe the metrics you will need to 
evaluate an investment gamble.

2. Demonstrate how a NPV simulation 
forecast can be used to answer the three 
critical betting questions and generate a 
ǊŜƭƛŀōƭŜ ŜǎǘƛƳŀǘŜ ƻŦ άǘƘŜ ƻŘŘǎέΦ 

3. Discuss the practical application of a 
gambling framework to investment 
decision making 

Investment Gambling 101

1. Build a simulation forecast

2. Simulate all possible NPV 
outcomes

3. Calculate:

1. P(Win)

2. EV(Win)

3. EV(Loss)

4. ROMR
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Start with a common language

ωRisk, opportunity, uncertainty

ωExpected value of success (EVS)

ωEconomic value (EVP)

ωNet present value (DCFs)

ωBase cases / operational scenarios

ωGood and bad NPV

ωReturn on monies at risk (ROMR)

Risk
Adjusted?

P(Launch)?
Chance of 
Success?

Base  Case?
Operational

Case?

Uncertainty?

Risk

EVP?
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Uncertainties ðrisks & opportunities 

Riskis often used as a term to describe 
variability in an outcome, like revenue 
forecasts. By common usage it is associated 
with negative consequences as is 
opportunityassociated with positive 
outcomes.

More accurately, and to avoid confusion, 
use the term uncertaintyto describe the 
range of potential outcomes in a forecast.
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Investment uncertainties 

Uncertainty in the value of current or potential investments can be grouped into two 
types:

1. The riskof failure to commercialize(i.e., generate revenue) and

2. The uncertaintyregarding the cash flows if the product is launched (commercial and 
operational performance).

These sources of uncertainty are usually treated 
as independent of one another.
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Uncertainties ðrisks & opportunities 

A number between 0 (an impossible event) 
and 1 (a certain event) that describes:

ωChance of success

ωProbability of technical (and regulatory) 
success

ωChance of doing

ωProbability of Launch, aka P(Launch)

ωWǳǎǘ ōŜŎŀǳǎŜ ȅƻǳ ƭŀǳƴŎƘΣ ŘƻŜǎƴΩǘ ƳŜŀƴ 
you will create value, so this is NOT 
P(Win).
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Calculation of P(Launch)

Lǘ ƛǎ ǘƘŜ ǇǊƻŘǳŎǘ ƻŦ ƛƴŘƛǾƛŘǳŀƭ ŎƘŀƴŎŜǎ ƻŦ  ƳƛǘƛƎŀǘƛƴƎ ƻǊ ŜƭƛƳƛƴŀǘƛƴƎ άǎƘƻǿ ǎǘƻǇǇƛƴƎέ ǊƛǎƪǎΦ 

1. Define the scope of the P(Launch) statistic (regions, regulatory indications, time 
horizon);

2. Identify all mutually exclusivepotential events that could lead to failure to 
commercialize and generate revenue within the scope;

3. Assess the probability that those events will not occur or that they are resolved 
positively {P(Success)}; and

4. Multiply together the success probabilities to yield the P(Launch).

P(Launch) =
P(success phase 1) * P(success phase 2) * P(success phase 3) * P(success regulatory approval)
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A simple decision tree can be an effective conceptualization tool 

when trying to understand or explain economic value and its 

relationship with P(success) and value of success.
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A waterfall chart of increasing value as risks past in time can be an 

intuitive presentation.
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Expected value of success

ωThe expected value of success is simply the value of a successful launch {P(Launch) 
=100%}

ωA histogram can be used to  describe the uncertainty around the value of a successful 
launch. 

ωThe value of success can be negative, or value destroying, a launched product can have a 
negative NPV.
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Economic value ðEVP

The expected value for the portfolio (EVP) is the value of an investment that takes into 
account:

ω Probability of launch

ω Expected value of a successful launch

ω The probability of failure 

ω The cost of failure

Economic value = P(Launch) * EVS + P(Failure) * EVF
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EVP of our poker betting example

An alternative bifurcation of the NPV can be used:

ω Probability of win: 40%

ω Expected value of a win: $90

ω The probability of losing: 60%

ω The cost of losing: $30

Economic value = 40% * $90 + 60% * -30
= $36 - $18
= $18
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Why the most likely scenario isnõt

aŀƴȅ ŀƴŀƭȅǎǘǎ ŀƴŘ ŘŜŎƛǎƛƻƴ ƳŀƪŜǊǎ ŀǎǎƻŎƛŀǘŜ ǘƘŜ άōŀǎŜ ŎŀǎŜέ ǿƛǘƘ ǘƘŜ Ƴƻǎǘ ƭƛƪŜƭȅ ƻǳǘŎƻƳŜΦ 
¢ƘŜȅ ŎƻƴǎǘǊǳŎǘ ǘƘƛǎ ǎŎŜƴŀǊƛƻ ōȅ ǘŀƪƛƴƎ ǘƘŜ ǾŀƭǳŜǎ ƧǳŘƎŜŘ ǘƻ ōŜ άƳƻǎǘ ƭƛƪŜƭȅέ ƻŦ ǘƘŜ ƪŜȅ 
components of cash flows (e.g., timing, market size, adoption, share, price, expenses) and 
ǳǎƛƴƎ ǘƘŜƳΣ ōǳƛƭŘ ŀ ƳƻŘŜƭ ƻŦ ŀ άƳƻǎǘ ƭƛƪŜƭȅέ ƻǳǘŎƻƳŜΦ

Problems with this approach:

ωMarket size most likely * Adoption most likely * Share most likely * Price most likely ґ 
Revenue most likely 

ωThe most likely value can be a highly unlikely value

ωThe most likely case (peak of a histogram) changes depending on the binning of the data

ωThe most likely NPV of project A cannot be added to the most likely NPV of project B to 
yield the most likely value of A + B

ωaŀƴȅ ǇǊƻƧŜŎǘǎ ǿƛǘƘ tό[ŀǳƴŎƘύΩǎ ƻǾŜǊ рл҈ ƘŀǾŜ ŀōƧŜŎǘ ŦŀƛƭǳǊŜ ŀǎ ǘƘŜ Ƴƻǎǘ ƭƛƪŜƭȅ ƻǳǘŎƻƳŜΦ 
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Base cases v. operational scenarios

Base case ςn : in reference to a financial model, or financial projections. The expected case 
of the model using the assumptions that management deems most likely to occur. The 
financial results for your base case should be better than those for your conservative case 
but worse than those for your aggressive, or upside case.

LƴǎǘŜŀŘ ƻŦ άōŀǎŜ ŎŀǎŜέ ǿŜ ǘǊȅ ǘƻ ǳǎŜ ǘƘŜ ǘŜǊƳ άoperational scenarioΦέ Lǘ ŀǾƻƛŘǎ ǘƘŜ 
ǇǊƻōƭŜƳǎ ƻŦ ŘŜŦƛƴƛƴƎ άƳƻǎǘ ƭƛƪŜƭȅέ ŀǎǎǳƳǇǘƛƻƴǎΦ Lǘ ǎƛƳǇƭȅ ƛƳǇƭƛŜǎΥ

ωThis is one of many possible scenarios

ωThis is the scenario that management believes they will execute (operationalize) against

The term caseis preferred to describe an outcome ςe.g., the NPV median case, or mean 
case, 10th percentile case. 

Lƴ ǘƘŜ ŜƴŘ ƛǎƴΩǘ ƛǘ ŀōƻǳǘ ǘƘŜ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ƘƛǘǘƛƴƎ ŀ ŦƻǊŜŎŀǎǘΚ ²Ŝ ŎǊŜŀǘŜ ǎƛƳǳƭŀǘƛƻƴǎ ōŜŎŀǳǎŜ 
there the uncertainties in what we are forecasting are too complex for a simple 
deterministic model.
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What is the true value of an investment?

ωThe discounted cash flows of success?

ωThe internal rate of return? 

ωThe average NPV of an upside, base and 
downside scenario?

ωThe mean NPV of a Monte Carlo 
simulation?

I propose that all bets in life are best 
understood by understanding their payout 
odds. That is, what is the expected 
(probability adjusted) value of a win in 
relation to the expected monies placed at 
risk (what I would expect to lose). 

First a quick review of how we calculate 
NPVs
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Operational scenario cash flows
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NPV = discounted cash flows

By taking a single scenario of expenses and revenues to generate the stream of cash flows, 
the resulting NPV & IRR are only indications of the value and return of that scenario. 
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A project has many NPVs and you need to understand all of them.

NPV of a specific scenario, e.g., the OPERATIONALexpected value of success scenario. 
Assumes: product launches & assumptions regarding sales, expenses and investments play 
out as planned.

ENPV of the OPERATIONALscenario. Same as above, but includes failure to launch and 
failure costs.

NVP of the all possible outcomes, weighted by probability of occurrence. Includes failure to 
launch and uncertainty regarding commercial & operational projections. 

They all can be expressed as a mean of all outcomes (EV NPV) or as a distribution of NPVs if 
a simulation analysis has been completed.
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Which NPV do you want?

¢ƘŜ άƳƻǎǘ ƭƛƪŜƭȅέ 
$55M

The mean 
$126M

The median 
$67M

EVS total 
$350M
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Who always wins the gamble?

The casino. Why?

Because they know the odds.

They never believe that their judgment will 
beat the odds in the long run. 
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Basic inputs for a NPV simulation
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Extracting the answers to the 3 questions

¢ƘŜ ŎƘŀƴŎŜǎ ƻŦ άǿƛƴƴƛƴƎέ Ŏŀƴ ōŜ ƛƴǘŜǊǇǊŜǘŜŘ ŀǎ ǘƘŜ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ŀ bt± Ҕ л ŎŀƭŎǳƭŀǘŜŘ ŀǘ 
the cost of capital or discount rate. In this case, the P(VC++) is 70%.

Likewise, the amount at risk is the average of the darker gray areas (NPV < 0), in this 
example, it is ($88M).

The amount to be won can be 
described by the average of all 
the positive NPVs (lighter gray 
areas), in this case, a win is 
worth $112M on the average.
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Calculating the ODDS on this gamble?

EV(Win) = P(VC++) * Average Win
= 70% * $112M = $78M

EV(Loss) = P(VC--) * ABS(Average Loss)
=30% * 88M = $27M

Return on Monies at Risk (ROMR)
ROMR = EV(Win) / EV(Loss)

= $2.90

Interpretation ςfor every $1 placed at risk this investment is expected to pay out $2.90
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Investment #1: $75M up front / $54M NPV
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Investment #2: $50M up front / $54M NPV
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Two investments with the same NPV; which is the better gamble?

Investment #1 
Significant downside potential, but solid 
upside opportunity.

Investment #2
Lackluster upside opportunity, but limited 
downside. 
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Two investments with the same NPV; which is the better gamble?

Investment #1 
P(Value++)70%
Win $112M
Loss ($88M)
ROMR $2.90

Investment #2
P(Value++) 90%
Win $62M
Loss ($22M)
ROMR $24.70
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Acquiring a product and a potential product


