[PTC

International Petroleum
Technology Conference

IPTC-12502-PP

Judgment Elicitation Process for Multi-Criteria Decision-Making in Oil and

Gas Industry
Lev Virine, SPE, Schlumberger

Copyright 2008, International Petroleum Technology Conference
This paper was prepared for presentation at the International Petroleum Technology Conference held in Kuala Lumpur, Malaysia, 3-5 December 2008.

This paper was selected for presentation by an IPTC Programme Committee following review of information contained in an abstract submitted by the author(s). Contents of the paper, as
presented, have not been reviewed by the International Petroleum Technology Conference and are subject to correction by the author(s). The material, as presented, does not necessarily
reflect any position of the International Petroleum Technology Conference, its officers, or members. Papers presented at IPTC are subject to publication review by Sponsor Society
Committees of IPTC. Electronic reproduction, distribution, or storage of any part of this paper for commercial purposes without the written consent of the International Petroleum Technology
Conference is prohibited. Permission to reproduce in print is restricted to an abstract of not more than 300 words; illustrations may not be copied. The abstract must contain conspicuous
acknowledgment of where and by whom the paper was presented. Write Librarian, IPTC, P.O. Box 833836, Richardson, TX 75083-3836, U.S.A., fax +1-972-952-9435.

Abstract

Decision-making related to oil and gas exploration and production relies on objective data analysis as well on subjective
judgment of experts. Expert judgment often considered to be less and accurate than objective data analysis. Neverthelessiit is
gtill one of the most common ways in which decisions are made in the petroleum company. By improving judgment
elicitation process particularly in the case of multi-criteria decision-making, it is possible to improve quality of critical
decisions. Different technique can be used to dlicit judgment from individual experts and group of experts. A judgment
elicitation workflow includes interviewing of experts, comparing subjective expert judgment with results of objective data
analysis for example related to geological uncertainty, performing reality checks, making a decision, and reviewing and
evaluation of the judgments. Proper use of judgment elicitation techniques together with objective data analysis will lead to
significantly better decisions related to oil and gas exploration and production.

Introduction

Uncertainty assessment in the petroleum industry can be performed based objective information, such as using analogs or
actual production data, as well as by interviewing experts [1,2,3]. Traditionally expert judgment considered to be less
accurate than objective data analysis due to inherited biases. However recent research shows that subjective expert judgment
can be accurate as long as it is properly elicited [4,5,6]. In other words the experts need to be asked proper questions in a
proper order. The judgment elicitation process should be properly designed for the particular problem.

There are two types of biases: cognitive and motivational. Cognitive biases show up in the way we process information. In
other words, they are distortions in the way we perceive reality. There are many forms of cognitive bias, but they can be
separated into afew groups:

1. Behaviora biases influence how we form our beliefs. An example is the illusion of controlling something that we
cannot influence. Another example is our tendency to seek information even when it cannot affect the project.

2. Perceptual biases can skew the ways we see reality and analyze information. An example of one of the more
common perceptual biases is overconfidence. Many project failures originate in our tendency to be more certain than
we should be that a certain outcome will be achieved.

3. Probability and belief biases are related to how we judge the likelihood that something will happen. This set of
biases can especially affect cost and price estimates.

4. Social biases are related to how our sociaization affects our judgment. It isimpossible to find anyone who manages
an oil and gas exploration and production project in compl ete i solation.

5.  Memory biases influence how we remember and recall certain information. An exampleis hindsight bias (“1 knew it
all aong”), which can affect judgment elicitation.

Motivational biases are caused by the personal interests of a person expressing an opinion. They are often easy to identify but
difficult to correct, as you must remove the motivational factors causing the bias. If an opinion comes from an independent
expert, removing the bias will not be too difficult because, by definition, an independent expert does not have any vested



