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DECISIONS UNDER RISK AND UNCERTAINTY

RISK
� Unknown outcome in the future which can be attributed to the probability of the event

UNCERTAINTY
� Unknown outcome in the future which can not be attributed to the probability of event
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SOURCES OF RISK AND UNCERTAINTY

Development of demand, prices and costs

No. of similar investments

Bias of individuals towards pessimism or optimism, or by factors which should not be 
considered

Changing economic environment that invalidates the past experience

Misinterpretation of data

Incorrect analysis

Dependence on management skills

Inflexibility of the investment

Asset obsolescence
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METHODS FOR ANALYSIS OF RISK AND 
UNCERTAINTY

INTUITIVE APPROACH

Qualitative/Subjective

Payback period adjusted to risk

Discount rate adjusted to risk

Cash flow adjusted to risk

ANALYTICAL APPROACH

Probabilistic distribution

Decision trees

NPV break even-point

Sensitivity analysis

Scenario analysis

Monte Carlo simulation

Decision theory
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NPV BREAK-EVEN

Use Goal Seek in EXCEL
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SENSITIVITY ANALYSIS

Se Data Table Analysis in EXCEL
� One way

� Two ways
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SCENARIO ANALYSIS

Scenarios can be based in most varied factors such as:
� Macro-economics (inflation, GDP growth, unemployment, etc.)

� Political (change of government, no change in government policy, etc.)

� Industry based (level of competition, innovation, etc.)

� Company (growth, sales gross margin, restructuring costs and savings, etc.)

See Tools/Scenarios in EXCEL
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DEVELOPMENT OF SCENARIOS

1) Selection of critical variables

2) Selection of values for the variables in each scenario 

3) Calculation of PV for each scenario

4) Analysis of value in each scenario

5) Decide on the asset valuation (or equity valuation) given the value of each 
scenario. You may attribute probabilities to each scenario and obtain a 
weighted valuation

© J.C. NEVES, ISEG, 2018 8



5

SCENARIO ANALYSIS LIMITATIONS

Scenarios are discrete - Optimistic, Most probable, Pessimistic

Complexity of analysis grows very quickly with the increase of critical 
variables (e.g.: 15 variables x 3 scenarios => 45 Expected values)

There is no optimal recommendation on how to use the results 
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MONTE CARLO SIMULATION
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Selling Price

Market Growth Rate
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Terminal Value

Variable Costs
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Probability Distribution of 

Independent Variables

Random values for each 

variable

NPV calculation for each 

combinations of input variables

Repetition by N times

With N tending to infinity
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Risk Analysis 

Valuation Definition
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MONTE CARLO SIMULATION DIAGRAM
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Dimensão do mercado

Preço de venda

Crescimento do mercado

Quota de mercado

Investmentos

Valor residual

Custos variáveis

Custos fixos

Vida economica
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Distribuição de probabilidade 

das Variáveis Independentes

Valores aleatórios para cada 

variável

Calculo do VAL para cada 

combinação das variáveis de input

Repetição do processo N vezes

Com N a tender para infinito

Analisar o risco
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WHICH DISTRIBUTIONS SHOULD YOU USE?
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