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Risk Analysis and Quantification

1 What is Risk Analysis?
2. Risk Analysis Methods
3. The Monte Carlo Method

4. Risk Model
5. What steps must be taken for the development of a Risk Model?
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1.What is Risk Analysis?

v After identifying and classifying the risks, we are going to proceed with their
analysis, that is, the possibility and the consequences of each risk factor are examined
in order to establish the level of risk of our project.

v The risk analysis will determine which risk factors would potentially have a greater
impact on our project and, therefore, must be managed by the entrepreneur with
particular care.

Qualitative method

2..Risk Analysis Methods

There are three kinds of methods used for determining the level of risk of our business.
The methods can be: Qualitative Methods - Quantitative Methods - Semi-quantitative
Methods.

Qualitative Methods:

v This is the kind of risk analysis method most often used for decision making in
business projects; entrepreneurs base themselves on their judgment, experience and
intuition for decision making.

 These methods can be used when the level of risk is low and does not warrant the
time and resources necessary for making a full analysis.

v These methods are also used when the numerical data available are not adequate
for a more quantitative analysis that would serve as the basis for a subsequent and
more detailed analysis of the entrepreneur’s global risk.

v The qualitative methods include:
» Brainstorming
» Questionnaire and structured interviews
» Evaluation for multidisciplinary groups
> Judgment of specialists and experts (Delphi Technique)
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Semi-Quantitative Methods:

v'  Word classifications are used, such as high, medium or low, or more detailed
descriptions of likelihood and consequences.

v/ These classifications are shown in relation to an appropriate scale for calculating
the level of risk. We need to give careful attention to the scale used in order to
avoid misunderstandings or misinterpretations of the results of the calculation.

Quantitative Methods:

v/ Quantitative methods are considered to be those that enable us to assign values of
occurrence to the various risks identified, that is, to calculate the level of risk of
the project.

v Los quantitative methods include:
» Analysis of likelihood
» Analysis of consequences

» Computer simulation

v The development of these measurements can be effected by means of different
mechanisms, among which we note particularly the Monte Carlo Method, which is
characterized by:

- A broad vision in order to show a range of possible scenarios
- Simplicity in putting it into practice

- Suitable for performing computer simulations
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3.Monte Carlo Method

v Thisisa quantitative method for the development of a risk analysis. The method
was given this name in reference to the Principality of Monaco, which is famous as
“the capital of games of chance”.

v This method seeks to represent reality through a mathematical risk model, in
such a way that by assigning values randomly to the variables of the model,
different scenarios and results are obtained.

v/ The Monte Carlo Method is based on making a sufficiently high number of
iterations (assignments of values in a random fashion), so that the sample of
results obtained is sufficiently broad so as to be considered to be representative of
a real situation. These iterations can be made by using a data processing engine.

v With the results obtained from the various iterations made, a statistical study is
performed, from which relevant conclusions are extracted with respect to the risk
of the project, such as mean, maximum and minimum values, standard deviations,
variances and likelihood of occurrence of the different variables determined on
which to measure the risk.

Montecarlo Method

4.Risk Model

What is a Risk Model?

v This a mechanism that enables us to put the Monte Carlo quantitative risk analysis
method into practice.

v It is the representation of the reality to be analyzed through a structure of
mathematical calculations, in which the significant risk variables are calculated
and are placed in relation to the rest of the variables that affect our project, and
with the economic variables on which we are going to measure the project’s level
of risk, Profit and Net Present Value.
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Why develop a Risk Model?

v

For the measurement of the likelihood of occurrence of the risk and the impact
that it would have on our business project; this impact is measured in the Profit
obtained by the entrepreneur in the financial year and the Net Present Value of the
business project.

Moreover, a risk model will enable us to carry out a control and monitoring of the
project, by comparing the value at risk of the variables with the real value finally
incurred in the period under analysis

5.What steps must be taken for the development of a Risk Model?

The steps to be taken for the development of a Risk Model based on the
measurement of the likelihood of occurrence are set out below:

Jﬁelectiun of Identification Computer Risk
he likelihood of the ¥Yariables Simulation Profile
options on which the Risk
is to he
measured

STAGE 1- Selection of the likelihood functions

v

v

Once the risk variables that affect the entrepreneur’s Business Plan have been
identified, we need to learn the behavior of such variables, that is, what their range
of variation is going to be for each of the projection periods.

For this purpose, we need to identify the likelihood function that is associated with
each of the variables affected by the risk, that is, the function that explains and
reflects the behavior of the risk variable defined by the entrepreneur.
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v Among the principal, most common and easiest for the user to apply, we note
particularly the following likelihood distribution functions, assignable to the variables
of a business project :

T | . . |
Characteristics | Applications | Examples
[ [
. [ [
Triangular *» Predetermined Lo The minirnurm, |- Yolume of
r r minirum | raximum and | estimated
® Pradetermiined o most likely D sales
maxiru I walues that can I = Market costs
» The moz likely ! beconddered by |
walue iz I the variable are [
determined, and U known |
the distribution [ [
takes atriangular | |
shape : :
[ [
___________________________________ ]I.________________:_______________
Uniforme sPradetermined | = Thetotal of the | = Assessment
4 minirnum | range of the I of real estate
sFradetermined I wariable iz I assets
— M aimum I equally likely |
o w Al of the values : :
P betwean the I I
o rainimurn and the | |
ot rnaxirmurm of the , i
i distribution are ! !

n equally likely i i
___________________________________ S
Discrete ®» Pozsible waluas to » e know the ® Murmbar of
be conzdderad yarious possible staff employed

®» Poszibility yalues in the
azsodated with » e are capable company
each of the values of azsigning

prababilities to
the achievement
of sudh values




=M & Hish

" J—— Risk Management / Analysis and calculation

v Once the distribution functions have been analyzed, we identify those we consider to
be most in line with the risk variables

selected by the entrepreneur, because these will be the ones that best describe and
reflect the behavior of the variable.

v We must note that the selection of the likelihood functions within the Risk Analysis
Module comes predefined by the tool,

so that the entrepreneur will find an association already made; each risk variable has
been assigned a likelihood distribution.

v The entrepreneur must assign values to the variables of such functions in order to
be able to carry out the simulation.

In some cases, the entrepreneur will be asked to determine what the range of
variation is; then he or she must indicate the minimum, maximum and, when so
requested, the most likely value.

- Minimum: The lowest value that the variable being analyzed can reach.
- Maximum: The highest value that the variable being analyzed can reach.

- Most likely: Value which the user feels can be reached by the variable
being analyzed, in normal circumstances.

For another kind of variable, the estimated value and the likelihood of occurrence
associated with it will be requested.

- Value 1: A possible value which the user assigns to the variable being
analyzed

- Likelihood 1: Likelihood of occurrence which the user considers for
value 1

- Value 2: Second possible value that the user assigns to the variable
being analyzed

- Likelihood 2: Likelihood of occurrence which the user considers for
value 2

The likelihood of occurrence 1 and 2 must sum up between them 100% of
the likelihood.
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STAGE 2 - Identification of the variables on which the risk is to be measured.

v Inorderto quantify the risk of the business project, the variable or variables on
which this risk is going to be measured must be identified.

v Inorder to measure the global risk of a business project, the use of variables that
are representative of the value of the business is recommended.

v'  There are a number of company assessment methods based on different criteria:

Methods based on the Balance Sheet

Methods based on the Profit and Loss Account

Methods based on Flow Discount

Methods based on Creation of ¥Yalue

\/Basing ourselves on the determination of the value of the company through an
estimate of the flows of money that it will generate in the future, we consider the Net
Present Value, NPV, of the business project as an adequate variable on which to
measure the risk and, as a supplementary short-term variable, the value of the Net

Profit.

/Using the starting variables, the entrepreneur will be able to study the
consequences that the variability occurring in the risk variables considered in his or her

project will eventually have on the business project.
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Net Present Value (NPV]

v Thisisa way to quantify, as of the date of today, the value of the flow of funds that
the company is going to generate year-after-year throughout its lifetime.

v The calculation of the NPV is made by discounting the flow of funds of each of the
years considered, in accordance with the weighted average cost of capital, WACC).

v Thatis, it means calculating the flow of funds generated by the project as the
difference between the collections and payments generated in a financial year and
bringing them to the present time by applying a discount rate.

v'  Adiscount rate is applied, which is the average cost of the funds the entrepreneur
uses, by averaging his/her own resources (capital, reserves) and outside
resources (debt).

Net Profit

v Result obtained after deducting from the value of the sales the total amount of the
expenses for the year (ordinary, extraordinary, financial expenses, depreciation
and taxes).

STAGE 3- Computer Simulation

v’ Abrief summary of the steps taken up to this point:

- The entrepreneur performs an exercise of reflection in order to identify the risks
through one of the methods proposed,

- Selects which variables of his/her Business Plan that are affected by the risk,

- Introduces the values asked for by the tool for each of the variables affected by
the risk.

- Determines which is the starting variable where the total risk of his/her
business project, profit or net present value is going to be quantified.
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v’ Atthis point the tool will begin the simulation process, that is, it will make the
necessary iterations, through a data processing engine.

This step will be executed automatically by the tool, the calculation engine will
generate a thousand iterations, in order to obtain a representative sample.

The simulation generates randomly a thousand possible values for the risk
variables, all of which are found between the intervals previously defined by the
user and will give a thousand values of the starting variables, profit or net present
value.

This will enable the entrepreneur to arrive at conclusions on the degree of
occurrence or likelihood of the various possible results, such as, what is the most
likely value of what the business is worth and what is the minimum value or the
maximum value the profit could attain, etc.

STAGE 4 - Generation of reports and obtaining of the Risk Profile

v The results that the risk model is going to show us are the possible conclusions to
be reached with the sample obtained from the various iterations made, which is a
representative sample.

v The graphs and reports generated by the Risk Analysis tool are as follows:
Histogram

Risk Profile

Risk Limit and VAR

Tornado

Scenario Analysis
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Histogram
Reports on the possible values to be taken by the output variables of the model
(net profit and net present value) and the likelihood associated with each of them.

v The Histogram shows the possible values of the net profit or of the NPV of the
business project that can be obtained with a certain level of confidence (likelihood
of occurrence associated with value).

v The graph shown on the screen is interpreted in the following manner:

- With a 90% likelihood of occurrence, the value of the NPV to be reached will be
found between 20,926.9 euros and 65,376.5 euros

- The mean value expected for the NPV is 42,738.91

- The outer extremes (Percentiles) indicate that with a likelihood of 5% the value of
the NPV will be less than 20,926.9, and that with a likelihood of 5% the result will
be greater than 65,376.5.
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Risk Profile

v
v

The graph shows what could constitute the risk profile curve of a particular asset,
company, region, etc., with respect to the risks affecting the NPV or the net profit.

The tool will enable you to obtain a vision of the risk that will facilitate optimum
decision-making at all times throughout the life cycle of your business project.
The graph shown on the screen is interpreted in the following manner:

- It is a technique for calculating and visualizing all of the results of your business,
taking into account the uncertainties and accrued likelihoods of

occurrence
- Axis X is the entire range of values of the result
- Axis Y is the accrued likelihood of occurrence

- The riskier the business, the broader the range of possible results, giving rise to
a more horizontal curve. As the curve becomes more vertical, the uncertainty
associated with the project lessens.

The risk profile will provide an answer to the following questions concerning the
business project:
What is the maximum value that can be reasonably created?
What is the minimum value that can be reasonably created?
What actions can be taken in order to minimize the risk?
What events or uncertainties can produce better results than those expected?
What is the expected value?

Is there more risk than opportunity?

R |

10

DB

05

0.4+

0,2

0,0

560
0

= & =
a = =

WValues in Thousarsls

L
7w

B02 3027 ESE B551

Pl sl L B9 29,125
Percentile 5% G0Z _S0Z 668
Percentile 95% [=1=3 53,125
Mode 624 213,106



=M & Hish

" J—— Risk Management / Analysis and calculation

VAR
v The VAR, or Value at Risk, is a measurement for the quantification of a risk.

v'  The VAR is a method for quantifying risk that measures the worst loss expected by
the entrepreneur during a period of time, under normal market conditions and
with a given confidence level.

v For example, if it is found that the annual VAR of a business project is 1 million
euros with a 95% confidence level, it means that there are only five possibilities
among 100, under normal market conditions, that a loss in excess of one million
euros could occur.

v This figure alone sums up the exposure of a business project to the market risk
under normal conditions, without considering extreme situations that could occur
in the market in which the entrepreneur operates.

v The VAR is useful for a number of purposes:

- Presentation of the information. It is useful as a measurement for
assessing risks and provides greater transparency in the monitoring
and control of risks.

- Allocation of resources. |t can be used in order to decide where the
resources can best be applied.

- Performance assessment. It can be used to adjust the performance as
per risk and avoid taking an extra risk when managing a business.

v The project’s Value at Risk (VAR] for a specific confidence level, for example 95%,
is calculated as the difference between the mean value of the NPV and the value
that only has a 5% likelihood of occurrence.

5% likelihood

0% likelihood
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Tornado

v
v

A sensitivity analysis makes it possible to identify the risks factors that involve the
greatest risk for the success of the business plan

The Tornado is a graph that informs the entrepreneur of those risk variables that
will have a greater impact on his/her business plan. This graph indicates the
range of variation of the company’s value, NPV, for each of the risk variables,
assuming that a variation has occurred in the said variable, with the rest of the
risk variables remaining unchanged.

That is, it represents how much the NPV changes in the face of variations in each
of the risk variables, with the rest of the variables remaining constant. This
process will be repeated for each of the variables, generating the graph shown
below as the result.

The list of risk variables shown by the Tornado is arranged in relation to the
impact on the Net Present Value, helping to prioritize those risk variables which
are most relevant.

The Tornado graph is interpreted as follows:

- The horizontal bars of the graph provide information on the possible
range of the net present value (NPV].

- The length of the bars will represent the different values that the
NPV can take in the face of variations in the associated risk
variable.

- For the performance of the analysis, all of the variables of the model
are deemed to be certain and risk-free, and only the input variable
associated with each bar involves risk.

- The vertical bar of the graph represents the value of the NPV without
risk, considering all of the variables of the business plan as certain.

- The NPV without risk and the NPV faced with variations in a risk
variable are compared.

Yariation in the NPY

Unit Selling Price

Unit Purchase Price
Quantity Sald

Mo, Employees
Short-termn Interest Rate
Lang-term Interest Rate
Mean Collection Period
Mean Payment Period
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Scenario Analysis

v Once the simulation has been made with the risk model defined, and the analysis
has been made of the specific weight that each of the risk variables has in the final
value of the NPV and of the Net Profit of the business project, those risks are
identified which have the greatest influence on the result of our project, and to
which particular attention must be paid.

v With respect to those risk variables considered to have a greater weight in the
results obtained, it will be possible to define different scenarios to be confronted,
optimistic and pessimistic expectations with respect to the behavior of the

variable.
J The ecenarin analvcic nrarecc ic davalanad hyv fallnwinn tha ctanc cat niit halayy:
) ) Critical Definition Simulation
Risk Analysis ¥ariable of Scenarios with Mew
Selection Scenarios
Scenario Analysis

STAGE ONE-. Risk Analysis

v Draw up the Business Plan for the business project
\/Identify the business project’s risk variables
v Build the Risk Model:
» Define the tendency and the variation range of the risk variables

» Select the starting variables on which the risk of the project, the net profit for
the year or the NPV is going to be measured.

» Build the mathematical relationships between the risk variables and the
output variables

»Make a simulation by means of a data processing engine.

» Analyze the risk profile of the business project
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STAGE TWO-. Critical Variable Selection

v Analyze the variables identified as critical for our risk model on the Tornado

v Identify the critical variables on which it is possible to act and reduce the level of
risk

STAGE THREE-. Definition of Scenarios

v Assign an optimistic value and a pessimistic value to the variable selected, through
which hypotheses on the behavior of that variable will be made.

STAGE FOUR-. Simulation with New Scenarios

v Perform the simulation of the risk model again with new values (optimistic and
pessimistic scenarios)

v/ Obtain the results referring to the scenarios defined
v Compare the risk profiles

- This is a very powerful tool for comparing the risk supported in the face
of variations in the risk variable.

- It stimulates the entrepreneur’s creativity in the search for alternative
strategies that will improve the risk profile.
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