BARBECANA

Understanding and Managing
Uncertainty in Schedules
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Objectives 3
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Uncertainty / Sources of Risk 4
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The effect of uncertainty 5
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We already create great CPM models... 6
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Consider two activities... 7
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Task A Duration = 5 Days Task B Duration = 5 Days —A

K: Task A Duration=5d >‘
Task B Duration=5d
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The Chance of Project Success 8

Task A Task B Project
| ate Late
Late L ate

| ate Late Late
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One reason projects fail...
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Modelling Uncertainty 10
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Can SRA really reduce project costs? 11
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Opportunities for cost savings 12

Surprises cost Money!
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Before we go any further... 13
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Assessing the impact of Merge Bias
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A simple project

HW Task 1

HW Task 2

SW Task 2

HW Task &4

HW Complete

SW Complete

ID:19

Brochure Development

ID: 17
Integration

1D: 20
Brochure Printing




Add some symmetrical uncertainty
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Symmetrical uncertainty on one activity

s

Project FM 2016 HW vs SW Demonstration (Basic Mappings).mpp (1000000 simulations performed on 3/30/2016)
Histogram of Remaining Duration for task '"HW Task 7' (UID 21).
Mean = 20 days, Standard deviation = 16.33 hours, Deterministic value = 4 wks (50%).:
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Each bar represents 4 hours. (Markers show start of interval.)




Do | need 1000000 simulations?

Project FM 2016 HW vs SW Demonstration (Basic Mappings).mpp (1000 simulations performed on 3302016}
Histogram of Remaining Duration for task 'HW Task 1' (UID 21).
Mean = 4 weeks, Standard deviation = 17 hours. Deterministic value = 4 wks (50%).:
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The effect of Merge Bias

Project FM 2016 HW vs SW Demonstration (Basic Mappings).mpp (10000 simulations performed on 1/25/2016) .

Histogram of Early Finish for project '"HW vs SW Demonstration'. Even Wlth

Mean = 5/8/2015:11:00 AM, Standard deviation = 25 hours, Deterministic value = 9/4/2015:5:00 PM (35%). t 7 I
symmetrica

uncertainty we
only have a 35%
chance of
completing on
time!
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Each bar represents 12 hours. (Markers show start of interval )




Hmmm... 20

Copyright© 2016 Barbecana Inc. BARBEC A N %



A A

ldentify tasks for estimate refinement

.
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Sensitivity Index
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Based on our simplistic assumptions, the sensitivity tornado
chart can highlight the tasks that are affecting the
deliverable outcome and gives us an indication of tasks
worth the effort of estimate verification and refinement.




Refining Estimates 22
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Estimate Uncertainty - Probability Distributions 23

Normal Distribution
Triangular Distribution
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55l Drive to Workmpp

Distribution Types

i

sl Drive

to Workmpp

sl Drive

to Werkmpp

File

Options ~ Correlation Sensitivity

Project Drive to Work.mpp (500000 simulations performed on 2/14/2014)

Histogram of Early Finish for Task 1 (Drive to Work (Beta))
(Mean = 2/12/2014:8:32 AM. Standard deviation = 6 minutes)
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75% (2112/2014)

2/12/2014
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2/12/2014
&30 AM

Each bar represents 1 minute

50% (2/12/2014)

-25% (2/12/2014)

L 0% (2112/2014)
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Options ~ Correlation Sensitivity

Project Drive to Work.mpp (500000 simulations performed on 2/14/2014)

Histogram of Early Finish for Task 2 (Drive to Work (LogNormal))
(Mean = 2/12/2014:8:32 AM. Standard deviation = 5 minutes)
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Histogram of Early Finish for Task 3 (Drive to Wark (Normal))
(Mean = 2/12/2014:8:40 AM, Standard deviation = 7 minutes)
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Project Drive to Work.mpp (500000 simulations performed on 2/14/2014)
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Project Drive to Work.mpp (500000 simulations performed on 2/14/2014)

Histogram of Early Finish for Task 4 (Diive to Work (Triangularl)
(Mean = 2/12/2014:8:37 AM, Standard deviation = § minutes)
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Options ~ Correlation Sensitivity

Project Drive to Work.mpp (500000 simulations performed on 2/14/2014)

Histogram of Early Finish for Task 5 (Drive to Work (TriGen))
(Mean = 2/12/2014:8:39 AM. Standard deviation = 15 minutes)
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Histogram of Early Finish for Task 6 (Diive to Wark (Uniform))
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Project Drive to Work.mpp (500000 simulations performed on 2/14/2014)
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Which Distribution? 25
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Historical Data Analysis

p

Project EAC (Analysis performed on 1/30/2016)
Histogram of Actual over Estimated Duration for project 'Project E&C".
{Mean = 104%, Standard deviation = 25%)

14%
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Each bar represents 2%. (Markers show start of interval )
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This historical analysis of
all projects in our E&C
division clearly shows
that using a beta
distribution with an
Optimistic value of 90%,
Most Likely of 100% and
Pessimistic of %130 would
be defensible.

The outliers may be data
entry errors, short
duration tasks, or threats
that were not correctly
identified as discrete
tasks.
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The Estimate Confidence approach

! orize duration estimates using simple
stlmate confidence’ scoring systems:

Hardware - High Confidence/Low Risk
Hardware - Low Confidence/High Risk
Software - High Confidence/Low Risk
Hardware - Low Confidence/High Risk
Earthworks - High Confidence/Low Risk
Earthworks - Low Confidence/High Risk

4 Development

4 Hardware

HW Task 1
HW Task 2
HW Task 3
HW Task 4
HW Complete

4 Software
SW Task 1
SW Task 2
SW Task 3
SW Task 4

SW Complete

HW Low Risk
HW Low Risk
HW Low Risk
HW Low Risk

SW High Risk
SW High Risk
SW High Risk
SW High Risk
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Define what ‘confidence’ means

p

Hardware High Confidence/Low Risk Normal

- Hardware Low Confidence/High Risk Beta

' Software High Confidence/Low Risk Beta

Software Low Confidence/High Risk Triangular
Earthworks High Confidence/Low Risk Beta

Earthworks Low Confidence/High Risk Beta



And apply that to the SRA
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And the result is... 30
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Despair and Disbelief!
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Only a 2% chance of success!

b

Proj Demonstration (Basic Mappings).mpp (10000 simulations performed on 1/30/2016)
Histogram of Early Finish for project '"HW vs SW Demanstration’.
Mean = 9/15/2075:5:00 AM. Standard deviation = 27 hours. Deterministic value = 9/4/2015:5:00 PM (2%).
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The Histogram
shows the chance
of finishing on a
date while the S-
Curve shows the
chance of finishing
by a date.

According to the
simulation we have
just a 2% chance of
delivering on 9/4.

A more realistic
date might be 9/21
for which we have
an 80% chance.
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Why is SRA so depressing? 32
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Is there good news? 33
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Sensitivity Analysis

7))
Sen51t1v1ty Analysis (often portrayed as a Tornado chart) identifies:
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/ //Whlch activities are creating variability in deliverables
o

» |[dentifying critical / near critical work
» Opportunities for schedule compression

Sensitivity Index

Optimistic
5 Finigh of
{Sensttivity) ' Project

Remaining Percent Sros Senaitivity 0. . &00
Duration Critical
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Risk Adjusted Schedules
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A Risk Adjusted Schedule shows when work will be performed at a
specific level of confidence (e.g. P80)
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Make commitments using the Risk Adjusted Schedule but
manage using the original schedule



| need to deliver sooner... 36
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Event Uncertainty 37
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Probabilistic Branching

Testing

* Remediation
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Conditional Branching

Fabrication

| Ship Route 1

1 week
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| Ship Route 2

5 weeks

A 4

Deploy
1 week




Schedule Margin 40

Schedule Margin!
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Calculating the Margin

Project New Product Development FM 2014.mpp (10000 simulations performed on 12/18/2014)
Histogram of Early Finish for project 'New Product'.
Mean = 2/27/2017:6:00 PM. Standard deviation = 16.28 days, Deterministic value = 1/23/2017:5:00 PM (6%).

Deterministic CPM = 1/23/2017

SRA P80 = 3/18/2017

Aouanbaig annie|

H H ‘ ‘ H Margin = 54 Calendar Days
1
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V1T YRNT 2122017 YEAVT YW 4162007 57017 5282017

Each bar represents 1 week. (Markers show start of interval )
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Including Schedule Margin

/

Initiate 5days 5/21/14 8:00 5/27/14 5:00
4 Development 60 days 5/28/14 8:00 8/19/14 5:00

4 Hardware 60 days 5/28/14 8:00 8/19/14 5:00
HW Task 1 20 days 5/28/14 8:00 6/24/14 5:00 1
HW Task 2 20 days 6/25/14 8:00 7/22/14 5:00 4
HW Task 3 20 days 6/25/14 8:00 7/22/14 5:00 4
HW Task 4 20 days 7/23/14 8:00 8/19/14 5:00 5,6

4 Spftware 54 days . 5/28/14 8:00 8/11/14 5:00
SWTask 1 18 days 5/28/14 8:00 6/20/14 5:00 1
SWTask 2 18 days 6/23/14 8:00 7/16/14 5:00 3
SWTask 3 18 days 6/23/14 8:00 7/16/14 5:00 9
SWTask4 18 days 7/17/14 8:00 8/11/14 5:00 10,11

Integration 5days 8/20/14 8:00 8/26/14 5:00 7,12

Schedule Margin | 7days 18/27/14 8:00 9/4/145:00 F 13

Delivery 0days 9/4/14 5:00 F 9/4/145:00 F 14

The project manager/scheduler owns the margin and will track
Incursion/consumption of the margin in exactly the same way as a
cost engineer allocates and tracks fiscal contingency
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Milestone Schedule Margin

Percent  Merge Crucialty g

ol As well as obvious places
like key interim
deliverables, consider using
Merge Delay to identify
good places to allocate

-
margin.

Hif Task 4
Hiw/ Complete

If you don’t need the
margin, great. Bring future

o Come work forward.
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Combined Cost and Schedule

Joint Confidence Level Scatter Plot for Activity New Product

£715,253 |42%
27207 515207

Early Finish Date

The Joint Confidence Limit scatter plot shows the chance of
achieving both target cost and schedule delivery dates.
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Contact Information
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