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Why Projects are at risk?

All projects are risky since they are unique undertakings with varying degrees of complexity 

that aim to deliver benefits. They do this in a context of constraints and assumptions, while 

responding to stakeholder expectations that may be conflicting and changing.
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How do we manage Project’s risks?

Project Risk Management aims to identify and manage risks that are not addressed by the 

other project management processes. Its processes will:

• Plan the strategy for dealing with risks.

• Identify as many risks as possible.

• Assess risks from a qualitative perspective.

• Numerically quantify all high importance risks.

• Plan risk responses at the action level.

• Implement the risk responses.

• Monitor the risk and continuously improve the Project Risk Management.
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Quantitative Risk Analysis

Quantitative Risk Analysis is the process of 

numerically analyzing the combined effect of 

identified individual project risks and other 

sources of uncertainty on overall project 

objectives. 

The key benefit of this process is that it 

quantifies overall project risk exposure, and it 

can also provide additional quantitative risk 

information to support risk response planning.
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Representation of uncertainty

Where the duration, cost, or resource requirement for a planned activity is uncertain, the 

range of possible values can be represented in the model as a probability distribution. This 

may take several forms:

• Discrete distribution

• Continuous distribution
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Discrete distribution

A discrete probability distribution describes the probability of the occurrence of each 

value of a discrete random variable. A discrete random variable is a random variable that 

has countable values. The variable is said to be random if the sum of the probabilities is 

one.
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For example, if a coin is tossed three times, 

then the number of heads obtained can be 

0, 1, 2 or 3. In other words, the number of 

heads can only take 4 values: 0, 1, 2, and 3 

and so the variable is discrete. 



Continuous distribution

A random variable whose value may fall anywhere in a range of values is a continuous 

random variable and will be associated with some continuous distribution.
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Examples of continuous distribution types:

• Beta distribution

• Triangular distribution

• Uniform distribution

• Normal distribution

• Lognormal distribution



Monte Carlo Analysis - Definition

The Monte Carlo simulation is a quantitative risk analysis technique used in identifying the 

risk level of achieving objectives.

This technique was invented by an atomic nuclear scientist named Stanislaw Ulam in 1940, 

it was named Monte Carlo after the city in Monaco that is famous for casinos.
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Monte Carlo Simulation is a mathematical 

technique that allows you to account for 

risks in decision-making. It helps you 

determine the impact of the identified risks

by running multiple simulations and finding 

a range of outcomes.

https://pmstudycircle.com/2012/02/types-of-risks-and-various-risks-related-terms/


Monte Carlo Analysis - Definition

Monte Carlo simulations try to model the probability of different outcomes in a process that 

cannot easily be predicted due to the intervention of random variables. It is a technique 

used to understand the impact of risk and uncertainty in prediction and forecasting models. 

It is also referred to as a multiple probability simulation. 
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The basis of a Monte Carlo simulation 

involves assigning multiple values to an 

uncertain variable to achieve multiple 

results and then to average the results to 

obtain an estimate

https://www.investopedia.com/terms/r/random-variable.asp


Monte Carlo Analysis – How it works?

Unlike a normal forecasting model, Monte Carlo Simulation predicts a set of outcomes 

based on an estimated range of values versus a set of fixed input values. A Monte Carlo 

Simulation builds a model of possible results by leveraging a probability distribution, such as 

a uniform or normal distribution, for any variable that has inherent uncertainty. 
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It, then, recalculates the results over and 

over, each time using a different set of 

random numbers between the minimum 

and maximum values. In a typical Monte 

Carlo experiment, this exercise can be 

repeated thousands of times



Monte Carlo Analysis – Example 1

Let’s discuss the Monte Carlo Simulation’s use in determining the project schedule. 

Suppose that you have three activities with the following estimates (in months):
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From the above table you can see that, according to the PERT estimate, you can complete 

these activities in 17.5 months.

In the best case, you can complete them in 16 months, and in the worst case, 21 months.

https://pmstudycircle.com/2013/08/pert-program-evaluation-and-review-technique/


Monte Carlo Analysis – Example 1

Now, if we run the Monte Carlo Simulation for these tasks, one thousand times, it will show 

us the following results:

This technique provides you with a more in-depth analysis of your data, and you can make a 

better-informed decision.
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• 10% chance of completing the project in 16 months

• 35% chance of completing the project in 17 months

• 69% chance of completing the project in 18 months

• 70% chance of completing the project in 19 months

• 92% chance of completing the project in 20 months

• 100% chance of completing the project in 21 

months



Monte Carlo Analysis – The why?

The Monte Carlo simulation will help the Project Management Team with:

• Probabilistic analysis of the project. Estimates are made of potential project 

schedule and cost outcomes listing the possible completion dates and costs with their 

associated confidence levels. This output, often expressed as a cumulative frequency 

distribution, is used with stakeholder risk tolerances to permit quantification of the cost 

and time contingency reserves. Such contingency reserves are needed to bring the 

risk of overrunning stated project objectives to a level acceptable to the organization.

• Probability of achieving cost and time objectives. With the risks facing the project, 

the probability of achieving project objectives under the current plan can be estimated 

using quantitative risk analysis results, before and after corrective or preventive 

actions.
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Monte Carlo Analysis – Limitations

The Monte Carlo simulation has a few limitations, for example:

• The results depend on the quality of your estimates, so if the data are biased, the 

simulation will give a false result.

• The Monte Carlo Simulation shows the probability of completing the tasks, not the actual 

time to complete.

• This technique is not useful for a single activity; you need to have many activities with 

risk assessments completed.

• You will need to buy an add-on or a software program to run the Monte Carlo simulation
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Monte Carlo Analysis – Example 2

Scenario

We are in the pre-project phase, and we are trying to determine the probability of achieving 

a certain objective of a potential project.
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Monte Carlo Analysis – Example 2

Scenario

Let’s evaluate the feasibility of a project business case, which involve creating a new 

product. Variables like interest rate of the initial funding, production cost, sales volume, sale 

price and tax exemption must be assessed when all of them change simultaneous.
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Monte Carlo Analysis – Example 2

Conclusions

• Heavy business decisions can be better supported by Monte Carlo simulations, 

especially when more variable are involved in decision.

• More probability distribution types can be involved in the same model for the Monte 

Carlo simulation.

• The simulation allow all the variables to have different values on each iteration 

simulation, allowing to understand the real distribution of the possible outcomes.

• It is very important to generate simulations with as many iterations as possible, in order 

to have an as narrow as possible domain of results. The more iterations are calculated, 

the more reliable the results are.
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Monte Carlo Analysis benefits

The Monte Carlo simulation method has many benefits in project management, such as:

• It helps you evaluate the risk of the project.

• It helps you predict the chances of failure, and schedule and cost overrun.

• It converts risks into numbers to assess the risk impact on the project objectives.

• It helps you build a realistic budget and schedule.

• It helps you gain management support for risk management.

• It helps you in decision making with objective evidence.

• It helps you to find the chances of achieving project milestones or intermediate goals.
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