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1. INTRODUCTION
1.1. Scope

This recommended practice (RP) of AACE International (AACE) defines general practices and considerations for
integrated cost and schedule risk analysis and estimating contingency using a combination or hybrid of parametric
risk modeling and integrated cost and schedule expected value analysis with Monte Carlo Simulation methods. P+EV
is used as a shorthand designation for the combination. In this RP, EV always refers to expected value (not earned
value). The base methods are covered separately in RP 42R-08 (Risk Analysis and Contingency Determination Using
Parametric Estimating), RP 44R-08 (Risk Analysis and Contingency Determination Using Expected Value) and RP 65R-
11 (Integrated Cost and Schedule Risk Analysis and Contingency Determination using Expected Value) respectively
1,2,3]. Those RPs should be reviewed for details of the respective methods; this RP is focused on how to use them
in combination. Descriptions of other recommended risk quantification practices can be found in AACE Professional
Guidance Document PGD-02, Guide to Quantitative Risk Analysis [4].

The P+EV method is a fit-for-use, practical, risk-driven method inten ort management’s need for

This is not an ideal method for understanding risk at a more deta
an intermediate schedule milestone, or an estimate WBS el

the hybrid combination of the parametric method
recommended (i.e., P+CPM) (117R-21 [5]).

1.2. Purpose

or contingency estimating that most practitioners would
at they would recommend be considered for use where
applicable. There is a range of useful - i ntingency estimating methodologies; this RP will help guide

This RP is intended to provide guidelines, no

It is an AACE recommen
the purpose of the pract

er the term risk is used, that the term’s meaning be clearly defined for
modeling method described herein quantifies the impact of systemic
risks (defined in this RP) w both threats and opportunities, and, from a quantitative perspective, are
uncertainties; i.e., as measure utes of or facts about a project system, the probability of occurrence is 100%.
The expected value method is focused on critical project-specific risks that includes both threats and opportunities
and may either be uncertainties (as described above) or risk events (i.e., contingent risks) for which the probability
of occurrence is less than 100%.

1.3. Background

The integrated, hybrid cost and schedule risk quantification method covered by this RP combines parametric
modeling of systemic risks (parametric) and expected value with Monte-Carlo simulation (EV w/MCS) modeling of
project-specific risks. P+EV is used as a shorthand designation for the combination. The component methods are
addressed in RPs 42R-08, 44R-08 and 65R-11 respectively. Two methods are combined because no single method is
optimal for quantifying both systemic and project-specific risks. The parametric model offers empirically-based input
to risk quantification that is largely missing with pure MCS. MCS is required in this hybrid combination to model the
EV portion and to integrate the analyses results. Only the mean values of method outputs are additive (e.g., the
overall cost or duration at say p70 confidence level is not the sum of the separate analyses p70 values Figure 1
illustrates the hybrid concept:
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Figure 1 — Hybrid Parametric and EV w/MCS method (P+EV)

rall project cost and schedule
the project system, i.e., culture,

Systemic risks are those that have systematically predictable re
growth outcomes [6]. The term systemic implies that the

nty. Systemic risks are dominant for poorly defined
projects and/or weak project systems; hence the par Rod is ideal for early phase estimates. Systemic risk
impacts are best modeled based on empiric
or similar analysis (e.g., machine learning)

42R-08 and by extension this RP only address

Project-specific (P-S) risks are those t vePredictable, systematic relationships with outcomes, i.e., they
are specific to the project. The risk events or conditions although they may also include project
specific uncertainties (e. iability). Project-Specific risk assessment is amenable to traditional
brainstorming workshop can be realistically modeled using EV methods (i.e., probability times
impact with MCS). In the ly critical project-specific risks are quantified, i.e., those with the potential
of material impact on project sycce ost risks in a risk register will not meet this criterion. For these critical risks,
the quantitative analysis will fi ure that the nature of the risk is well understood (e.g., is the cause understood,
has too much credit been taken for mitigation efficacy, etc.?), and the probability of occurrence and their impact
will be reviewed; i.e., the information in a risk register is never accepted or used verbatim.

It should be noted that a project system attribute (i.e., a systemic risk) can change, or be changed, after the risk
analysis. However, in the P+EV method, uncertain future states of the system are not rated or credited. Any planned
or anticipated change in the project system (i.e., a mitigation) is analyzed as a project-specific risk (an event) that
may or may not occur and may or may not be effective. For example, the project control system at the time of
analysis may be poor, but a new system is planned for implementation during the project. In this case, the systemic
risk is the rating of the current system state, and the new control system implementation is an opportunity with
some probability of it being implemented and being effective with some assumed improvement of cost and/or
schedule (however, such changes are unlikely to be critical).
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2. RECOMMENDED PRACTICE
2.1. Hybrid Application Steps

As discussed, RPs 42R-08, 44R-08 and 65R-11 must be reviewed for background and details of each of the underlying
methods. This is not a stand-alone RP. The steps of applying these methods in a combined or P+EV hybrid approach
have been summarized in several AACE International papers, but also a comprehensive text on the method [7,8,9].

The steps of this process assume that tools are in place for 1) parametric analysis of systemic risks and 2) for expected
value analysis with MCS for project-specific risks. Most often, the parametric tool will be based upon either the
Hackney or Rand models that are documented (and provided in Excel® form) in RP 43R-08, Risk Analysis and
Contingency Determination Using Parametric Estimating — Example Models as Applied for the Process Industries [10].
The models in RP 43R-08 generate predicted mean cost growth and, for the Rand model, the schedule slip. RP 42R-
08 describes how to derive a probabilistic distribution from these mean outco . The EV tool with MCS is a fairly
basic spreadsheet (no complex or unusual math or functions or macros with MCS applied. The only
connection between the tools is the need to copy the parametric tool’s c dule output distributions into
the EV tool as will be discussed.

Step 1: Per RP 42R-08; Apply Parametric Model:

Assess and quantify the systemic risks and enter thae
contingency estimating model. If the estimate and s
the cost and schedule contingency based on manag
output. If the estimate and schedule are AACE® Class
continue to the EV w/MCS method in step

“based parametric cost and schedule
ACE® Class 5, the analysis is complete, determine
tolerance and the parametric model’s probabilistic
., critical project-specific risks can be identified),

Step 2: Per RP 44R-08; Screen the Ris, gi Critical Risks:
Optimally, the risk register will alreadg@r
create a column in the risk register t0
categorization can be a cha
general, the more ambig
a risk is systemic.

sks are often not well titled or described as to their nature and cause. In
the risk is in the nature of a worry or an issue, the greater the likelihood

Further screen the project-spe. s to develop a list of those that are critical and refine the descriptions of their
nature and cause. The definition of critical risks is included in RP 44R-08, but in general these are risks that have a
material impact on the project economics. Risks are selected based on their post treatment, residual status. Check
for any risks that were critical pre-treatment, but non-critical after mitigation; assure that the risk reduction credited
to the mitigation is realistic. Post treatment, there should typically be no more than 5 to 15 critical risks, keeping in
mind that by definition any one critical risk will put the project success at risk. Having too large a number of critical
risks implies that the project may not be viable. Note that escalation and currency risks are not covered in this RP
(see RP 68R-11, Escalation Estimating Using Indices and Monte Carlo Simulation [12].

Step 3: Per RP 44R-08; Quantify the Probabilities of Occurrence:

Capture the critical risk titles and clear description in the EV tool (do not link to the risk register: start fresh). Assess
and input the percent probability of occurrence for each critical risk (again, this is post-treatment residual risk).
Probability can be treated as a distribution depending on the team’s confidence in their assessment as discussed in
RP 44R-08. Establish any dependencies between the risks (or combine risks if they are similar in nature), again as
discussed in RP 44R-08 and/or 65R-11.
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