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In the case of a large diamond mining client: Developing a risk-adjusted 
valuation tool that allows for effective decision-making.  
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Risk Adjusted 
Valuation 

Tool

Mining schedule (grade + tonnes / facie / period)

plant replacement + project capex
distributions / plant / period

Treatability distributions per source + plant

Plant recovery factor distributions
per plant + source

Mine operating cost distributions
(fixed and variable costs) per activity per period

Stockpile initial tonnage + grade distribution

Average carat price per plant + source

Water usage rate distributions per plant + source

Carats extracted median + confidence 
intervals p.a. and per plant

Processed grade + tonnes median + 
confidence intervals p.a and per plant

Water used median + confidence intervals 
p.a. + per plant

Plant project capex median + confidence 
intervals p.a. + per plant

Base case start date

Plant availability distributions

Exchange rate distributionE
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NPV PDF, CDF, bin centres, median 
+ confidence intervals

Revenue median + confidence intervals p.a.

Tot. cost median + confidence intervals p.a.

Confidence interval settings + number of Monte-Carlo iterations

Stockpile size + grade median
+ confidence intervals p.a.

S
eparate O

utputs for base case, increm
ental, + scenario

Deterministic carat price growth rate / year

Deterministic weighted average cost of capital

Plant start production, full production + 
decommissioning date distributions

Plant fixed and variable cost distributions / 
plant / year

IRR PDF, CDF, bin centres, median 
+ confidence intervals

Payback PDF, CDF, bin centres, median 
+ confidence intervals

Equivalent annuity PDF, CDF, bin centres, 
median + confidence intervals

User defined plant processing priority rankings

Plant utilisation median + confidence 
intervals p.a. and per plant

Free cash flow median + confidence 
intervals p.a.

 
Figure 1: The basic inputs to and outputs required from the model. 
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Project 
Valuation 

Model

Project 
Valuation 

Model

Mining schedule

Project capex

Grade

Project costs

Sales volumes

Price / carat

Project Value (NPV)

Single “crisp” inputs yield a single “crisp” outputSingle “crisp” inputs yield a single “crisp” output

 
Figure 2: An illustration of the usual "crisp" project valuation models����
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chance of 
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Area = chance of NPV <= X

There is a 10% risk 
(chance) that value will be 
lower than X (hurdle NPV)

 
Figure 3: An illustration of net present value as viewed in a probability density function 
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Project costs
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Project Value (NPV)

Random, probabilistic inputs yield a probabilistic outputRandom, probabilistic inputs yield a probabilistic output

 
Figure 4: An illustration of how "crisp" inputs and outputs have been transformed to probabilistic inputs 
and outputs 
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Excel Access
database

Matlab
(stand-alone 
application)

“execute” command

Summary results

User Input data

User input
data

Summary results 
+ user input 
data (for editing)

 
Figure 5: The basic software architecture, showing the link between the front-end (Excel), the database 
and the back-end processing software����
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