When Portfolio Optimization
Fails in Upstream Oil and Gas: GERTifiAE
Al to the Rescue °






Agenda

e Portfolio optimization framework
e Structural challenges

o \What we offer

o Software demo

e The plan

e Performance-based pricing



What's the value of enhancing
forecasting around your objectives?

e Maximise Free Cash Flow
e Maximise Earnings
o Etc.



Framing this portfolio optimisation problem:

Value: f(Geology...,, Price of Oil, Cost of Inputs, Production)

Exacution of Gecwion d Distribution of Decision 1 outcome
N
Qf?’ ) Exscutinn ahbeckiond istribution of Decision 2 outcome
3 &"’P“
s 5 , Bwcution of Decsion3 Distribution of Decision 3 outcome




Framing this portfolio optimisation problem:

Value: f(Geology....,, Price of Oil, Cost of Inputs, Production)
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The Traveling Salesman Problem:

Given a list of cities and distances, determine the shortest closed path visiting each city once

Permutations = (n-1)!/2

Current Optimum: Distance = 254

https://en.wikipedia.org/wiki/Travelling_salesman_problem




Map view

|

il

Cross-section

Drilling Unit

Drilling Unit

Drilling Unit

GEMINAE
(#]

Completion Unit

Completion Unit

Completion Unit

Completion Unit

Focus, Love, Persistence, Frugality

Pressure Unit

Timing, production, constraints,
prices, costs, etc.

ORACLE Generw [
=il CNVERUS Gl

peloton

20




The top 1% of operators:
(how do they do it?)

e Data/models are updating, accurate, accessible,
and consistent

e Estimating uncertainty in models

¢ Real-time discussion of dynamic financial
- forecasts

¢ Real-time discussion around model inputs and
uncertainty



Typical structural
challenges:

e Siloed Data and Disconnected Software
e Obstacles to efficient data flow and sharing

¢ Narrow-focused Optimizations

e Unmodeled Uncertainty (Risk)



What we offer:

e Data/models are updating, accurate, accessible,
and consistent

e Estimating uncertainty in models

' Q-S ¢ Real-time discussion of dynamic financial
14 Y forecasts

¢ Real-time discussion around model inputs and
uncertainty
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The Plan

Month O: Starttomorrow. Given objectives, we scope:

e subsurface systems
e surface systems

¢ financial systems

Month 3: Value demonstration

e Diagnostic pilot

Month 6: Full implementation

¢ On open architecture (anywhere)

e Custom GUI, Al Back-end, Data warehouse

Month 6+: Deeper customization using your team or ours.



Performance-Based Pricing

o Pilot program - try out our system before
purchasing the full stack.

e Pay only for the results you see - our fee is tied to
the success of our solution in delivering tangible
value to your organization.



Summary

e Portfolio optimization framework
e Structural challenges

e \What we offer

o Software demo

e The plan

e Performance-based pricing



Questions?

lewis@projectgeminae.com



Appendix




Synchronize data and models across the organization

ComboCurve”, ...
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Pick 4 Best Projects

VS Projects

NPV = net present value

Re = et cash flow at time t
i = discount rate

t  =timeofthe cash flow

True NPV (any value metric)




True NPV

Pick 4 Best Projects
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The Optimizer’s Curse

https://pubsonline.informs.org/doi/10.1287/mnsc.1050.0451
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The Optimizer’s Curse

https://pubsonline.informs.org/doi/10.1287/mnsc.1050.0451
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The Optimizer’s Curse

https://pubsonline.informs.org/doi/10.1287/mnsc.1050.0451
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The Optimizer’s Curse

https://pubsonline.informs.org/doi/10.1287/mnsc.1050.0451

In sample
Pick 4 Best Projects
(Overly Optimistic) . l
. Angry = I — ) —l: = === [\lean True NPV
Investors L
I ———— — 1 - = = === [Nean Realized NPV
& . T
< Out of sample

'
Projects . Underestimate

. Overestimate



VALUE CREATION: SCIENCE, TECHNOLOGY & INNOVATION
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A Fast Deterministic Model is Fundamental

Uncertainty Handling

Objective

RlSk (Uncertainty with a
probability model)

Implementation
Difficulty

Comments

Deterministic
Optimization

None

Maximise EBITDA,

NPV, ROI, ROR, etc.

lgnorant

Outrageously hard

Optimizer’s Curse

Stochastic
Programming

Probability
Distributions or
Discrete Inputs

Maximise EBITDA,

NPV, ROI, ROR, etc.

User defined

Reformulation of a
fast deterministic
model

Must know exact
distribution

Robust
Optimization

Worst Case or
Continuous Set

Maximise EBITDA,

NPV, ROI, ROR, etc.

given worst case
uncertainty

Averse

Reformulation of a
fast deterministic
model

Too conservative

[Ben-Tal and Nemirovski [1998, 2000])

Chance
Constrained
Programming

Probability
Distributions

Maximise EBITDA,

NPV, ROI, ROR, etc.
with given level of

confidence

User defined

Reformulation of a
fast deterministic
model

Rides on distribution
shape

]l‘i'\'ii’\E

Distributionally
Robust
Optimization

Ambiguity sets
(families of
distributions)

Maximise EBITDA,
NPV, ROI, ROR, etc.
given poor
uncertainty estimates

User defined

Reformulation of a
fast deterministic
model

Hedge against poor
uncertainty estimates




