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Company decision-making for geothermal projects
(GEOCAP course 1.07)

Topic: Decision Tree Analysis (DTA)

Lecturer - Ir. Christian Bos

Public document (GEOCAP-2016-REP-TNO-1.07-xx)

Decisions, decisions, .....

» Decision are our value optimization controls

A decision-maker should investigate the framed decision alternatives, to select
the optimal course of action

Since decisions have to be made based on uncertain project outcomes, all
decision paths have to be modelled together with the pertinent uncertainties

Decisions can

» be Static: now, vs. Dynamic or Contingent (depending on the value of
future “state variables” = time-dependent output variables)

» apply to investing in hardware, or investing in information (VoI)
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D&RA - 5 main steps

3. Generaté

range of Sensitivit

outcomes Analysis

eAgree dec. crit. eAgree models «Est. MC run sTornado etc
eAgree decisions sPopulate model parameters *Fine-tune

e*Agree scenarios eAgree stoch.

*Pdf’s of KPI's decision altern.

eConstruct tree parameter pdf's *Quantify risks  Test robust-
ePrune tree & scenario prob. eAssess impact ness of decis:

eAgree tree eAgree / est.
correlations
eAgree KPIs

on portfolio - model input
«Est. utility fct, - process par
risk tolerance - utility fct

eAgree risk def. - dec.sequence
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VoI, VoF, ROV
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sDescribe
process
sPropose
optim. solution
+ impact on
portfolio
*Report
*Monitor
eUpdate model

Discrete uncertainties
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Decision node
(with risk&opp. factors

Chance node
(can be conditionai)

End node (leaf)
here calculations in
Fast Models are done
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Dead-end node
(Itd. calc. of FM)

Jcenario / decision
ETL

Scenario chance

Optimal decision
(branch coloured red)
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Decision Support Tool: merging pdf’s of
different scenarios
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A typical decision tree

Decision
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Concatenated, nested models in
each end-node
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pdf’s at chance nodes
and construct merged pdf
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strained)
Stratified

100 samples
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Use full statistical information of each
alternative branch for decision-making

* Combine continuous uncertainties from end-node input parameter pdf’s
(processed into KPI-pdf’s) with discrete uncertainties from scenarios

. Decision node:
2 options / alternatives

Alternative 2
e.g. “agq. info” e.g. Xdo not acq. info”
E.g. seismic
velocity model

® o
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2 3

1 4. AEMV = Vol
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Type of decisions in tree and in IAM

1. Static decisions

To be taken “now”, i.e. with information currently available
I.e. not based on information still to be acquired

2. Contingent decisions (or conditional decisions)
Decisions to be taken with information not yet available

In decision tree, these decisions normally follow some data acquisition activity + a
scenario node

3. Dynamic options

Option)that is exercised as a function of the IAM’s state variables (time-series model
output

Decision algorithm evaluated at each time-step.
Example: if q,; < target, drill new well.
Other example: if NCF<0 over last n years, close-in field
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Gradually increase
precision (decision- |
driven)

O The utogian

uncertainty

& integration

Current préctice
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Type of uncertainty

Exogenous
Market, systemic

Real Option Valuation

AN

Decision
analysis
using MBV

Risk-adjusted
state pricing

uonen|e/ paseg-1oyJen

Risk discounting
with forward prices

Degree of uncertainty / option modelling

26/10/2017 dr=const in time=WACC dr=variable in time
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Exercise - Decision on
whether to explore a

geothermal Prospect
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