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Petroleum Portfolio Optimization Model

Excel-based model
Visual Basic programming for ease of use



Michael R. Walls & Co.

Menu-Driven Design Facilitates Use

User can access multiple worksheets through menu.
Integrated with all Excel functions.
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Comprehensive Economic Inputs

User can easily download project economics – model 
accommodates up to 200 assets.
Probability data is the foundation of project uncertainty.
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Modeling Dependencies Among Projects

Correlation matrix allows for different correlations among 
multiple projects.
Product price, technical, political, cost, etc. dependencies can
be modeled in portfolio analysis.
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Project and Portfolio Calculation Module 

Computations for all performance metrics including NPV, 
finding costs, reserves, production, profitability index, 
etc. are computed at project and at the portfolio level.
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Analysis of Firm’s Current Portfolio

Mean and standard deviations are computed for all 
performance metrics for current portfolio.
Portfolio weights for each project are computed.
User may choose to simulate in order to see 
uncertainties associated with each metric.
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Simulation Outputs – Current Portfolio

Characterization of uncertainty for each of the firm’s key 
performance metrics in its current portfolio of assets.
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Portfolio Optimization Module

User specifies flexibility in terms of project participation 
levels, as well as additional constraints for optimization. 

Constraints specified here –
user may turn on or off during
different optimization runs.

Optimization minimizes risk subject to a user-specified
E(NPV) and defined constraints.  Each scenario represents
a portfolio on the efficient frontier – all metrics for each 
portfolio are computed.
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Optimized Portfolios – Efficient Frontier

Model constructs efficient frontier and identifies location 
of firm’s current portfolio with respect to frontier.
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Composition of Optimized Portfolios

User can view composition of optimized portfolios
and how participation levels change for each asset
In the portfolio as we move farther out the efficient frontier.

User can see how participation levels change in projects 
as the company moves further out the efficient frontier. 



Michael R. Walls & Co.
Simulating Optimized Portfolios

User may select portfolios on frontier to simulate.
Simulation reports uncertainty on all the firm’s 
performance metrics.
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Simulation Provides Additional Insight

Compare uncertainty on multiple portfolios.

NPV Distributions
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F&D Cost Distributions
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Production Distributions

0.00%

5.00%

10.00%

15.00%

20.00%

25.00%

30.00%

0.000 2.000 4.000 6.000 8.000 10.000 12.000 14.000 16.000

Total Production (BCF)

Pr
ob

ab
ili

ty
 (%

)

Current - BUDGET YEAR Scenario 3 - BUDGET YEAR Scenario 9 - BUDGET YEAR

Dry Hole Expense
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Report Module Summarizes Results

User may choose from multiple reports both for 
current and optimized portfolios.
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Summary
Model Components

Comprehensive portfolio management.
Integrated risk management model.
Up to 75 asset classes can be included in analysis.
Designed for sensitivity and scenario analysis.

Impact on Strategic Decision Making
Rich insights regarding your mix of assets.
Comprehensive risk and return analysis.
Guidance with regard to new ventures.
Measurable impact on firm performance.
Easy to use and understand.
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