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11.31 3
L3 E
NTERPRSE ENVIRONMENTAL FACTORS

ee ) _ , i re not limited to:
Nterprise environmental factors that can influence Perform Qualitative Risk Analysis include e L

® ind i
’ ustry studies of similar projects, and
Publi : ‘ |
ublisheq Material, including commercial risk databases oF checklists.

11.
3.1.4 ORGANIZATIONAL PROCESS ASSETS o td =
- : - re not limited to
inf = 0.rgamzat,-0na, process assets that can influence Perform Qualitative Risk AnalysiS include but 2 — = 0
iNformation from similar completed projects.
11.3.2 PERFORM QUALITATIVE RISK ANALYSIS: TOOLS AND TECHNIQUES

11.3.2.1 EXPERT JUDGMENT _ =
Described in Section 4.1.2.1. Expertise should be considered from individuals or groups with specialized knowledg_e___;,
or training in the following topics: . '

& Previous similar projects, and

& Qualitative risk analysis.

Expert judgment is often obtained through facilitated _ﬁsk wokahops or interviews. The possibility of expert views

being biased should be taken into account in this process.

11.3.2.2 DATA GATHERING

Data-gathering techniques that can be used for this process include but are not limited to interviews. Structured or
semi-structured interviews (Section 5.2.2.2) can be used to assess the probability and impacts of individual project risks,
as well as other factors. The interviewer should promote an environment of trust and confidentiality in the interview
setting to encourage honest and unbiased assessments.
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to the de it of more eﬂactlve rlsk responsas by focuslng atter ‘
b el °f “'9““‘ risk exposure or by developlng generic risk responses to address groups of relafed isks. }_»

’ Probambilmrty g impaet matrix. 5 ’DfObablhty and impact mari 'ls a gnd for mappmg e prebabillty'of?each
. nce and its impact on project objectives s. This matrix specifies combinations of
- probabity and impact that allow individual project risks to be divided into priority groups (see Figure 11-5). Risks
- can be prioritized for further analysis and planning of rik esponses based on their probability and impacts.
- The probability of occurrence for each individual project risk ' 10

. - ;F"leﬁ objectives if it does occur, using definitions of probabmtymd Impact for the pmject as - specified in tﬁe
Tk management plan Indwndual pro;ec_:tﬂsks are assigned to a priority
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; 1 S0 provide additional quantitative risk information to support
his Process is not required for q

EVery project, but where it is used, it is performed throughoyt
npu ;
puts ang Outputs of thig Process are depictag in Figure 11-11. Figure 11

Perform Quantitative Risk Analysis

Tools & Techniques
-1 Expert judgment

-1 Project management plan

* Risk Mmanagement plan .2 Data gathering
* Scope baseline

* Interviews
* Schedule baseline | -3 Interpersonal and team skills
* Cost baseline :

-1 Project documents updates
* Risk report

* Facilitation
-2 Project documents 4 Representations of
* Assumption log uncertainty
* Basis of estimates -5 Data analysis
* Cost estimates * Simulation

* Cost forecasts
* Duration estimates
* Milestone list
* Resource requirements
* Risk register
* Risk report
* Schedule forecasts
-3 Enterprise environmental
factors

4 Organizational process assets
L &

* Sensitivity analysis
* Decision tree analysis
* Influence diagrams

Figure 11-11. Perform Quantitative Risk Analysis;

Inputs, Tools & Techniques, and Outputs
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: Baﬁdsﬁnb'lgtes e Pem Project
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e E ‘ ct documents updates
. E:un'am] els;mates H Risk Analysis F:rugalsk ke ments upd:
* Resource requirements
. fhskmg
* Risk report
* Schedule forecasts
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.

Entemflse/ *ssesees’
Organization

* Enterprise environmental factors
* Organizational process assets

__{lsuq ,
lnterpretatlon of nsk mede!s It alsa consumes additi

s for a pro;ect Wl" be specified in the pro;ect’é-.: ppropna e for Iarge:;or

cts, projects for which :t, isa ”_ctual reql“!emeﬂii =
requires it. Quantitative risk analysis is the only reliable method to assess overall project ris throu

aggegated effect on project outcomes of aii mdmdual pro;ect nsks and other sources of ui ertam

h

; Pen‘onn Quantitative Risk Analysis uses mformatton on mdl\ndual pro;ect nsks that have been assessed by the
Qualitative Risk Analysis process as having a Stgmhcant patentlal to affect the project’s objectives.

PUts from Perform Quantitative Risk Analysis are used as inputs to the Plan Risk Responses process, particularly g
I “eommending responses to the level of overall project risk and key individual risks. A quantitative risk analysis

S0 be undertaken following the Plan Risk Responses process, to determine the likely effectiveness of planned
in reducing overall project risk exposure.
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nalys EWMNMRMMBM
®Quency of analyses. 7
““Whmﬂ‘m Thesoope baseline descnbes the startlng pomt from
% & “d“uwmwmmmofuncmmyam evaluated

- # Schedule baseline. Described in Section 6.5.3.1. Theschedule baseline ﬂescnbes the stan‘.;ng pomt 1r
 the effect of individual project risks and other sources of uncertamtycan be evaluated.

0 Cost baseline. Described in Section 7.3.3.1. The ’ line descnbes the startmg pomt from whrch the

11.4.1.2 PROJECT DOCUMENTS

they are md as posmg a risk to project ob;ectives 'me effect of constromts may also be modored dur
# Basis of estimates. Described in Secbonss,43 2 and 7'2 52, The basrs of estimates used in the planmn

 the project may be reflected in variability modeledounﬂgaquanﬂtaﬁve risk analysis process. This | may incl
information on the estimate’s purpose classiﬁcatmn assumed accuracy, methodology, and .,ource '

tea mm (EAC), budget at completion (B (BA
ared o the results of a quantitative cost risk ang
ﬁm

; 6,233. Slgniﬂcant events 4
i inthe project defr
s schedule risk analysls s € the schedule targets agai

ared, in order to determine the confi
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-&&&Pmmlamyheeompareutomcmultsola A m
confidence level associated with achieving these targets. -

PRISE ENVIRONMENTAL FAGTORS

i stironmental factos that can nfluence the Perform Quanttatve Risk Analysis process include but

%3
<

studies of similar projects, and

i
- hlIS
R

shed material, including commercia rigk databases or checkists.

:;.‘, ORGANIZATIONAL PROCESS ASSETS

¢ g organizational process assets that can influence the Perform Quantitative Risk Analysis process include
nation from similar completed projects. , :

: ‘ PERFORM QUANTITATIVE RISK ANALYSIS TOOLS AND TECHNIQUES

EXPEBT JUDGMENT

ed in Section 4.1.2.1. Expertise should be conmdered rfrom_'indivi'duais Or groups with specialized knowledge
in the following topics: = :

at ng information on individual project risks and other source

s of uncertainty into numeric inputs for the
/e risk analysis model,

SCting the most appropriate representation of uncertainty to model particular risks or other sources of uncertainty
ing technlques that are appropriate in the context of the project,
Gentifying which tools would be most suitable for the selected modeling techniques, and
":’:3"-“%; ing the outputs of quantitative risk analysis.
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Range of Uncertainty

{hds

85% Chance
of Costing
$2.45M or Less

23% Chance
of Meeting

Cumulative Probability (%)

(%) Au11qeqoid 2AREINWND

) 4
s ] I ! 1 ] 0

$2.0M  $2.1M  $22M  $23M  $24M  $25M  $26M $2.7M  $2.8M

B . LT

Predicted Total Project Cost

L e e

i Fi’j@’y;e 11-13. Example S-qu)‘g?ﬂom Qu

i
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Gl schedule performance of the project |

o

nsitivity analysis. Sensitivity analysis helps to determine wh

uncertainty have the most potentia impact on project outcomes. It corek
variations in elements of the quantitative risk analysis model.

One typical display of sensitivity analysis is the tornado diagra
coefficient for each element of the quantitative risk an:
This can include individual project risks, project activities W
of ambiguity. Items are ordered by descending strengtf
An example tornado diagram is shown in Figure 11-14.

Activity or Risk Driving
Project Duration

I
?
i

Activity B12.3 Manufacture reactors

Risk 5.2 pCsS may fail installation test

Risk 5.7 puplicaté test may not be required

Activity A3.12 Construct control room

piling contractor may delive ri
Risk 4.6 Pi

e temporary facilities

Activity A7.1 Provid

Activity D1.9 Install Equipment

‘ Risk 7.2 Hydrotest may find fewer faults

0.2 0.1 0 0.1 0.2 0.3 0.4

Correlation with Project Duration

4 Examplo Torado Diagram

AT
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Build or Upgrade?

Upgrade Plant
B Decision Node finvest $50m)

@ Chance Noge

40310
<« End of Branch EMV (before costs) of Upgrade

Plant considering demang
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agram represents a project o situation within the project as a set o
with the relationships and effects between them. Where an element i
* result of the existence of individual project risks or other sources of urt
4 flﬁummmwmmm.mm
- simulation technique, such as Monte Carlo analysis, to indicate .
= mMMWMwlﬂﬂmdmmmmslmlmw-;
including S-curves and tomado diagrams.

11.4.3 PERFORM QUANTITATIVE RISK ANALYSIS: OUTPUTS

11.4.3.1 PROJECT DOCUMENTS UPDATES

= Al
Project documents that can be considered as outputs for this process
described in Section 11.2.3.2. The risk report will be updated to refect the 65552
will typically include: N

 Assessment of overall project risk exposure. Overall project’

= Chances of project success, indicated by the MQ’  that the proje
required end date or interim milestones, required cost tart
and other sources of uncertainty; and S

by the range of possible project outcomes.
# Detailed probabilistic analysis of the project. Key outp!
such as S-curves, tornado diagrams, and riticality analysis,
Possible detailed results of a quantitative risk analysis
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