Using Dynamic DCF and Real Options
to Value, Manage and
Finance Mining Projects
13-15 July 2011, Perth, WA, Australia

Day 1- AM A conceptual valuation model.

Valuation fundamentals.
Introductory comments. The role of project valuation. Three elements
of a valuation model. Project structure (cash flow, design flexibility,
stakeholders). Project uncertainty. Valuation estimation — DCF and real
options. Example: Assessing risk impact of windfall taxes at Cu/Au Mine.
Review of valuation fundamentals.

Day 1- PM Financial markets. Price models and parameter
estimation. Monte Carlo simulation.
Financial markets and instruments. Forward contracts. Why natural
resource projects are like forward contracts. Output and forward price
equations and parameter estimation. Example: Calculate the fair value
of an electricity supply contract with electricity and foreign exchange
forward curves. Re-interpreting static price equations as a Monte Carlo
simulation. Example: Reproducing expected and forward price curves
with Monte Carlo simulation.

Day 2 - AM Valuing cash flows with no flexibility.

Introduction to real options. A simple example of discounting differences
between real options and DCF. Demonstration of discounting effects

for a high- and low-cost mine. Example: Valuing a satellite oil field versus
a tertiary recovery project. Design decisions: Higher capital spending and
lower operating costs versus lower capital spending and higher operating
costs. Example: Evaluating a long-life project. Summary of differential
discounting

Day 2 - PM Valuing non-linear payoffs. Binomial techniques.
Non-linear cash flow payoffs. Royalties, corporate income

taxes, windfall taxes. Example: Mongolian windfall taxes at

a Cu/Au project. Example: Assessing a project finance proposal

at a small gold project. The relationship between Monte Carlo
and binomial techniques. Approximating a price process with

a binomial tree. Developing a true and risk-adjusted probability
price trees. Example: Building a true risk-adjusted probability price
tree on a spreadsheet.

Day 3 - AM Introduction to valuing projects with flexibility.
Overview of management flexibility in project design and valuation.

A simple binomial example of valuing a mine with an abandonment
option. Building a project valuation model for a flexibly designed project.
Using the Excel Binomial Real Options / DCF Valuation Add-in. Early
closure at marginal project. Example: A marginal mine closure decision.
Example: A closure decision at a coal-bed methane project. Early Real
Option models and the Black-Scholes equation. Structure of cash flow
uncertainty in the Black-Scholes equation.

Day 3 - PM Valuing natural resource projects with flexibility.
Restructuring a project in high or low commodity price environments.
Example: An operating gold mine with optional sub-economic resource
development. Deferring project development at a resource lease.
Example: Valuing a gold lease. New frontiers in the valuation of natural
resource projects. Course summary.
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Using Dynamic DCF and Real Options to Value, Manage and Finance Mining Projects . . .

Purpose and scope

Recent advances in finance theory and risk management have
heavily influenced investment decision-making in the finance and
insurance industries. Building on the discounted cash flow (DCF)
technique, these advances allow valuation professionals to improve
their economic and risk analysis via sophisticated cash flow models
that combine dynamic descriptions of uncertainty with the ability
to manage these uncertainties using flexible design and operational
strategies. Non-financial industries, such as power generation and
pharmaceuticals, are now applying these concepts to generate new
investment insights and improve project analysis and management.
Mining projects are ideally suited to these same techniques and
many natural resource firms are beginning to incorporate these
ideas into their project valuation and management practice.

This three-day course on Using Dynamic DCF and Real Options
to Value, Manage and Finance Mining Projects will combine an
innovative hands-on instruction style and real-world case studies
to teach you how to:

1 Use these new concepts to develop a consistent, market-based
valuation approach that can differentiate and value different
projects and different project designs according to their unique
cash flow uncertainty and risk characteristics;

2 |dentify important elements of project structure, such as
management flexibility and operational costs, and understand
how they influence project value;

3 Examine how the terms of taxation and finance distribute project
uncertainty and risk between equity, government, and creditor
cash flow streams and how this affects the value and return of
each stream.

4 Move from using a conventional valuation approach based on
a static cash flow model and ad-hoc approaches to adjusting for
and valuing risk to a dynamic valuation approach that can more
fully represent the variability of the mining and petroleum project
environment and the options that may exist to limit and take
advantage of that variability;

5 Build confidence with practical examples so you can adapt these
methods to a wide range of projects and situations.

Course materials

Participants will receive a set of course notes detailing valuation
concepts, numerical calculations, and practical valuation examples.
A course USB memory key is provided containing spreadsheet-
based examples, graphical aids, and topical papers. Monte Carlo
simulation exercises are run using a commercial spreadsheet-based
simulation package made available to participants under a limited
educational license. Case studies about flexibility are run with
Microsoft Excel™ Binomial Dynamic Discounted Cash Flow / Real
Option Valuation Add-in developed for the course by Dr Samis.
This add-in may be used after the course by participants for
educational and professional development purposes.

Participants must bring a laptop running Microsoft Windows XP and
Microsoft Excel 2003 or later to run the course examples. There is no
guarantee that earlier versions of these software packages will work
with the course teaching aids and examples.

[J
Three main course
[
topics
How the characteristics of the natural resource
environment influence project value. These include

commodity price and cost uncertainty; operating leverage
and management flexibility.

How to build a dynamic valuation model that
calculates a market-based project value and optimizes
design and operating strategy by integrating financial
market information, finance theory and a detailed
project description. This includes discussions on the

risk adjustment information contained within financial
markets; the concepts that allow a dynamic project
environment to be represented within a valuation model;
and the use of Monte Carlo analysis and decision trees

to investigate the impact of operating leverage and
management flexibility on project value.

How to determine the investment decision situations
in the mining and petroleum industries for which
advanced valuation methods can provide new insights,
and those for which these methods are not feasible

or appropriate. Suitable applications include analysis of
windfall taxes, sliding-scale royalties, project financing,
cost-reducing capital spending, design capacity choice,
designing for possible development of sub-economic
resources, satellite field or mineral resource development,
and exploration or development deferral at a lease.

Who should attend

The course is designed for mining industry managers, geologists,
engineers, bankers, analysts, and government officials involved
in evaluating, designing, or managing projects or dealing with
investment risk.

Participants do not require advanced mathematical skills to
understand and apply the course material. However, to get the
most from the course, they should be familiar with:

1 Basic statistical concepts such as variance, standard deviation,
and covariance;

2 Constructing a traditional discounted cash flow valuation;

3 Introductory financial concepts such as the time value of
money and risk-adjusted discounting.

Course instructors

Dr Samis and Professor Davis have been continually presenting and
extending their Dynamic DCF and Real Options course since 2002.
They have also consulted with many corporations in the mining and
energy industries and bring these experiences into the classroom
through discussions and case studies.

Dr Michael Samis, P.Eng. (michael.samis@ca.ey.com) is a leading
Dynamic DCF and Real Options practitioner in the natural resource
industries. He has extensive professional experience valuing base
metals, precious metals, diamond, and petroleum projects with
complex forms of flexibility and risk. His Real Option and Dynamic
DCF assignments have ranged from exploration stage to late-stage
capital investments. These assignments have also included power
stations, analyzing project financing proposals, and the impact

of windfall taxes on project economics. He has presented more

than 30 workshops world-wide on valuation at universities, public
companies, and professional organizations. Dr Samis is a registered
Professional Engineer in Ontario, Canada, and a qualified person for
valuation under NI43-101 guidelines. Dr Samis is currently a Vice
President (Valuation and Business Modelling) in the Toronto office
of Ernst and Young LLP’s Transaction Advisory Service.

Dr Graham A. Davis (gdavis@mines.edu) is Professor of Economics
and Business at the Colorado School of Mines. Dr Davis holds

a Bachelor’s degree in Metallurgical Engineering, an MBA, and

a Ph.D. in mineral economics. He is recognized as an expert in
applying Real Options to real world problems, and has undertaken
Real Options valuation projects for government and private
organizations worldwide. At the Colorado School of Mines he
teaches the world'’s only 15-week graduate-level course on real
options applications in the mining and petroleum industries.

Dr Davis is a qualified person for valuation under Canada’s NI43-101
guidelines for mineral property reporting, and a competent person
under Australia’s Joint Ore Reserves Committee code.

Registration fee

The registration fee is AUD3500 for the general public and
AUD3100 for CRCMining affiliates. The fee includes course

notes, coffee breaks and lunch. The fee must accompany the
registration. Space is limited and early registration is encouraged.
Enrollments will be accepted in the order received. The sponsor
reserves the right to cancel the course and return registration fees
if enrollment is low. Cancelations by registrants will be assessed
an AUD300 service fee. No refunds will be made to registrants
who fail to substitute or cancel five working days prior to the start
of the course. Personnel substitutions may be made at any time
without cost penalty.

Participation in this course may count towards Continuing
Professional Education requirements.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


