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Predicting values of
mining projects,

even before feasibility
studies have been
undertaken,

is an uncertain process
but, says Robert Duffin,
there are methods

which can reduce

the uncertainty.
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Note:

This paper is used by the

Securities Institute of
Australia as a teaching paper
on mining industry wvaluation

techniques
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analysts, as investment in projects in
this phase of the development cycle
gives considerable scope for adding to
shareholder wealth as the project
grows into a cash-generating business.

In any industry, pre-feasibility
projects are correctly perceived as
more risky than established ventures.
The widely accepted approach to
valuing such projects is to use the
same method as would be used if the
project were in production, but to
increase the discount rate used to
accommodate the extra risk element.
It is relevant to ask whether
penalising perhaps many years of cash-
generating ability with a high discount
rate is fair to the project when,
intuitively, only the earlier years
should bear a risk premium.

Finance theory revisited

For the sake of simplicity, this
paper ignores cost and price inflation,
currency and commodity price
hedging, and the effects of gearing on
project values. We assume that the
corporate body which owns the
project is taxed at the full rate of 39
per cent of net profits.

Conventional finance theory
requires DCFs for an any particular
investment analysis to be calculated

according to the familiar equation
1
_ £CD )
NIP = kz (1+r)*
=1

where NVP is the discounted net
present value of the investment,
E (Cp) are the expected cashflows for
years k=1 to n and r is the risk-

adjusted discount rate.
The appropriate risk-adjusted rate
used to discount the future cashflows
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in Equation (1) is derived from the
capital asset pricing model (CAPM)
(Van Horne, 1975).

The CAPM postulates that the
return IT] expected by a rational
investor who purchases a specific asset

j can be expressed as
E/:H(%;") 6,900 -

where 1 is the interest rate
appropriate to investment in risk-free
assets (for practical purposes,
generally taken to be the return on
long-dated government bonds)

R_m is the expected value of the
return on a portfolio of similar assets

O, is the standard deviation of the

It seems that
stockmarket
investors perceive
coal mining to be
less risky than
metalliferous
mining and
open-pit mining to
be less risky than
underground

minin g-

probability distribution of possible
market returns

O is the standard deviation of the
probability distribution of possible
returns for that particular asset

and §; is the correlation
coefficient between returns for that
asset and the market portfolio of
similar assets.

Meaningful statistics for use in
Equation (2) on the market for
mining project assets are virtually
impossible to obtain, and so statistics
for listed mining company equities,
which are widely available, are often
used as a proxy for mining assets
when mineral projects are valued.
Under these circumstances, the
CAPM equation is generally expressed
in the more familiar form (for

example, Guzman, 1991) as
Ri= i+ (R i) .0

where R; is the expected return
on a particullar security

R,, is the expected return on a
market portfolio of similar securities

and fj (known universally as the
“beta factor”) is a measure of volatility
of the particular security in relation
to the volatility of the market for
similar securities.

The beta factor is a measure of the
risk of investment in a particular
security relative to the overall market
risk. The higher the beta, the more
the risk attaching to investment in
that particular security. Beta factors
for listed Australian mining stocks are
published by
including the

several sources,

Stock
Exchange. Table 1 shows recent beta

Australian

factors for a selection of listed mining

companies.
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