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Content

. Estimating & modelling uncertainty
—Developing levels of confidence in schedules

. Establishing achievable targets
— Agree schedules focused on success

« Focusing effort in the ‘right’ place to achieve targets
— Increasing chances of success

[Realistic Outcomes are Beneficial to All Parties }
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Establish the Context
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Three Point Estimates

Why waste time with three numbers instead of one?

= SPE are deterministic in nature and ignore circumstance where
a range of outcomes is the reality.

= SPE often mask the quality of an estimate or its associated
level of uncertainty — inclusion of risks, opportunities and ‘fat’

= TPE provide verifiable data to inform management judgments
such as acceptable risk profiles and assessment of
management reserve.

[ Generating 3PEs does not take three times as long as a SPE J
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Excavation and Foundations
Foundation Hardening
Frame Construction

Install Roofing

Install Doors and Windows
Exterior Finish Work
Electrical Wiring

Interior Finish Work

Building Inspection

Complete
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What can you derive from this info?
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Uncertainty — Multiple Tasks

Best Likely Worse
Excavation and Foundations 1 1 4
.  Foundation Hardening 2 7 11
.  Frame Construction 1 2 4
Install Roofing 1 2 9
« Install Doors and Windows 0.5 1 3
. Exterior Finish Work 1 3 5
Electrical Wiring 0.5 1 3
« Interior Finish Work 1 2 5
Building Inspection 0.5 1 3
Complete 8.5 20 47

Are there opportunities or risks ‘buried’ in the estimate?

TPE can highlight the activities where effort should be focused to reduce time or cost.

Allows modeling of possible outcomes.

Avoids ‘salami slicing’ — image these as individual projects and you need a 5% overall saving.
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/5% chance of completing\

/90% level of confidence\

the task in 20 days
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Probability: 85.08%

of the completing this
example task in 29 days

/\- by modeling the 3PEs. )
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Task Mame Duration | Minimum | Mozt Likely | bdaximum 2nd Quarter | 3rd Guarter dth Guarter 1=t Cuarter 2nd Guarter | Srd Glug
Spr [May [ Jun | Jul |&ug [Sep | Oct [Mov |Dec | Jan [Feb [Mar | Apr [May [ Jun | Jul [0
[=] Single Storey Building 297 days 0 days 300 days 0 days
Start 0 days 0 days 0 days 0 days 1105

[=] Design & approvals 115 davs 0 days 119 days 0 days
Preliminary Design § Cost Estimate 21 davs 14 days 21 days 35 days
Planning &pproval 28 davys 14 davys 28 davys 56 days
Detailed Design 42 days 35 days 42 davys 56 days

Bulding Regs Lag 21 davys 21 days 2 days 2 days
Building Regulations 42 days 42 days 42 days 70 days
mMartgage Applicstion 35 davs 14 days 35 days 35 days

Tender Construction Contract 21 davs 7 days 21 days 28 days
Review and Awward Contract 3 days 2 days 3days 4 days

All Permizsions in Place 0 days 0 days 0 days 0 days

=] Construction 182 days 0 days 181 days 0 days
Mahilize to site ¥ days 2 days ¥ days 28 days

Match & Procure Bricks 21 davs Sdays 21 days 42 days
Procure Double Glazing G0 davs 49 days B0 days M days
Procure Plumbing /Sanitary Ware 56 davys 35 days 26 days . 112 days
Construct Foundations 15 davys 10 davys 15 days 20 days

Buildd Wialls to DPC lewel 20 davys 9 days 20 days 28 days

Build Wiall= to Roof Lewvel 40 days 21 days 40 days 56 days
Conztruct Roof 20 davs Sdays 20 days 21 days

Cast Floor 10 davs 4 davys 10 days 18 days

1st Fix Services 20 davys 10 days 20 davys 28 days

Fit Winclowes 11 days 3days 11 days 18 days

Fit Door Frames 11 days 3 days 11 days 18 days

Plaster Wwallz and Ceilings 20 days 10 days 20 days 28 days

2nd Fix Services 20 davs 7 days 20 days 21 days

Fit Doors 9 days 3 days 9 days 10 days

Pairit 20 davys 10 days 20 davys 21 days

Finizh 0 days 0 days 0 days 0 dlays 1906
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What do we get out of this approach? Australla
Durations Timing
Modelled Earhy Earhy Start | Finish
Id Activity Description Minimum Most Likely Maximum Duration Start Finish Critical Critical Cruciality
& Jan 2004
1 | Single Storey Building 3186 1 May2008 20 Jul 2009 100 % 100 % 100 %
2 Start ] a a 0 1 May2008 4 May 2008 100 % 100 % 0%
3 Lresign & approvals 1321 1 May 2002 10 Now 20028 100% A00% 9%
4 Freliminary Design / Cost Estimate 14 21 258 228 1 May2002 | 2 Jun 2008 100% 100 % 12%
g Flanning Approval 14 28 &6 222 2Junz2008 | 26 Jul 2008 100 % 100 % 67 %
& Detailed Design as 4z &6 448 26 Jul 2008 | 27 Sep 2003 100 % 2T % 0%
7 Bulding Regs Lag 21 21 21 21 26 Jul 2008 | 24 Aug 2008 TTH TT% 0%
= Building Regulations 4z 4z 70 5§38 24 Aug2002 | 2 Now 2003 T TT% 3%
a Mortgage Application 14 25 25 204 26Jul2002 | 5 Sep 2008 0% 0% 0%
10 Tender Construction Contract 7 21 28 102 27 Sep 20028 | 24 Oct 2008 2TH% 2T % A%
11 Feview and Award Contract 2 3 4 25 24 0ct2008 | 290 Oct 2003 2T% 2T % 0%
1z All Permissions in Place ] a a 0 10 Now 2008 | 10 Hov 2008 100 % 100 % 0%
12 | Construction 12006 | 10 Mow 2002 | 20 Jul 2000 100% 100 % 61%
14 Mobilise to site 2 7 28 1249 10 Now 2008 | 28 Mov 2008 100 % Ta% 26%
15 hiatch & Procure Bricks ] 21 4z 23 10 Now 2008 | 12 Dec 2008 24% 2% 144
16 Frocure Double lazing 44 =11 a1 G7.1 28 Now 2002 2 Marz009 1% 1% 2%
17 Frocure Plumbing fSanitany Wrare 24 bl 112 05 28 Now 2002 6 hMar 2009 16 % 16 % 19%
12 Construct Foundations 10 15 20 162 28 Now 20028 | 21 Dec 2008 G2 % G2 % 10%
14 Build Walls to DFC level a 20 28 105 23 Dec2008 | 19 Jan 2009 2% 2% 0%
20 Build ralls to Roof Level 21 a0 &6 206 19 Jan 2009 | 16 Mar 2009 2% 4% 25%
21 Construct Roof 3 20 21 154 16 Mar2009 | & Apr 2009 2% 2% 12%
2z Cast Floar 4 0 12 1245 19Jan 2000 © Feb 2000 0% 0% 0%
23 1st Fiz Services 10 20 28 107 & Apr2009 | 6 May 2009 =T=1"3 09 % 17 %
249 Fit Wfind ows a 11 18 112 18 Mar2000 | 2 Apr2009 1% 1% 0%
25 Fit Dioor Frames a 11 18 112 16 Mar2009 | 31 Mar 2009 0% 0% 3%
26 Flaster Walls and Ceilings 10 20 28 197 G May2009 | 3 Jun 2009 100% 100 % 20%
27 2nd Fix Services 7 20 21 165 2 Jun 2000 | 26 Jun 2000 100 % 100 % 17 %
28 Fit Doors ] ] 10 85 3Jun2009 | 48 Jun 20090 2% 2% 3%
20 Faint 10 20 21 176 26 Jun 20090 | 20 Jul 2009 100 % 100 % 10%
20| Finish ] a a 0 20Jul 2009 20 Jol 2009 100 % 100 % 0%
Summary 186 | 1 May 2008 20 Jul 2009
(Risks included into model against specific tasks)
10/12/2008 | Page 9
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Schedule Analysis (Risked & Unrisked)
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* Provides a level of confidence of

achieving a particular target

* Allows comparison of outcomes

* Can examine outcomes task by task

* Allows ‘what if modelling
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What do we get out of this approach?
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Id Activity Description
1 | Single Storey Building
2 Start
3 Lresign & approvals
4 Freliminary Design f Cost Estimate
5 Flanning Approval
[a] Detailed Design
K Bulding Fegs Lag
g Building Regulations
=] hMaortgage Application
10 Tender Construction Contract
11 Feview and Award Contract
12 All Permissions in Place
13 Construction
14 hiobilise to site
14 hdatch & Frocure Bricks
16 Frocure Double lazing
17 Frocure Plumbing fSanitany Wrare
18 Construct Foundations
18 Build wialls ta DPC level
20 Build WMralls to Raof Lewvel
21 Construct Roof
22 Cast Flaor
23 1=t Fix Services
24 Fit Windows
25 Fit Door Frames
26 Flasterwalls and Ceilings
27 2nd Fiz Semices
28 Fit Doors
28 Faint
a0 Finizh
Summary

Durations

Modelled

Minimum Most Likely Maximum Duration

149
14
25
21
42

21
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42
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21

21
=i
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21

2186
]
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2ze
=
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LR
204
19.2
34
]
1206
129
23

&7 .1
05
162
195
206
15.4
125
19.7
11.2
11.2
1.7
165
=)
1745
]

2 E

Timing
Earhy
Start

& Jan 2004
1 hday 2008
1 hay 2003
1 May 2003
1 May 2002
2 Jun 2008
26 Jul 2008
26 Jul 2008
24 Aug 2008
26 Jul 2008
27 Sep 2008
24 Oct 2008
10 Mow 2008
A0 Mow 20082
10 Mow 2008
10 Mow 2008
28 Mov 2008
28 Nov 2008
22 Moy 2008
23 Dec 2008
19 Jan 2009
16 hdar 2009
10 Jan 2009
& Apr 2009
18 hdar 2000
16 hdar 2009
& May 2009
2 Jun 2000
3 Jun 2009
26 Jun 20090
20 Jul 2009

1 May 2005

Earhy
Finish

20 Jul 2009
1 May 2003
10 Now 2003
2 Jun 2008
26 Jul 2005
27 Sep 2008
24 Aug 2008
& Nov 2003
& Sep 2003
24 Oct 2003
29 Dot 2003
10 Now 2003
20 Jul 2009
28 Now 2008
12 Dec 2003
2 Mar 2009
& har 2009
21 Dec 2008
19 Jan 2009
16 Mar 2009
6 Apr 2009
& Feb 2009
& bay 2009
2 Apr 2009
31 Mar 2009
3 Jun 2009
26 Jun 2009
15 Jun 2009
20 Jul 2009
20 Jul 2009

20 Jul 2009

K’

Start
Critical

400 %
A00%
00 %
100%
A00%
00 %
TT%
TTo%

0%
2T %
2T %
00 %
100%
A00%
24%

1%
6%
GZ%
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2%
2%

0%
Q9%

1%

0%
100%
A00%%

2%
00 %

s

Finish
Critical

00 %
100 %
100 %
100 %
00 %
27
T
TTo%

0%
27
27
100 %
100 %
TE%
2%

1%
16%
52 %
2%
2%
=R

0%
00 %

1%

0%
100 %
00 %

2%
100 %
100 %

‘i

Cruciality

00 %
0%
T
12%
G7 %
0%
0%
1%
%%
4%
0%
0%
1%
25%
1%
2%
19%
0%
0%
25%
12%
0%
17 %
0%
2%
20%
17 %
2%
0%

o

(Risks included into model against specific tasks)

Copyright © 2008 Raytheon Australia. All rights reserved

10/12/2008 | Page 11



Raytheon
Australia

Criticality & Cruciality

Assists the Project Manager in identifying activities
that should be the focus of risk management attention

Criticality

« the chance that a particular task will be on the critical

path - ‘fuzzy’ critical paths -
—

Cruciality (sensitivity)

o correlation between an activity’s duration and the
project duration

o ‘the chance of this task affecting the project end date’
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Focus on Task Criticality
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Task Finish Criticality

Preliminary Design / Cost Estimate
Planning Approval

All Permissions in Place
Plaster Walls and Ceilings
Paint

2nd Fix Services

1st Fix Services

Build Walls to Roof Level
Construct Roof

Build Walls to DPC level
Mobilise to site

Bulding Regs Lag

Building Regulations
Construct Foundations
Review and Award Contract
Detailed Design

Tender Construction Contract
Match & Procure Bricks
Procure Plumbing /Sanitary Ware
Fit Doors

Procure Double Glazing

Fit Windows

Cast Floor

Mortgage Application

Fit Door Frames

0%
10%
20%
30%
40%|

50%|

60%

70%

80%

90%

 100%

Copyright © 2008 Raytheon Australia. All rights reserved

Task Name Durstion | Minimum | Most Likely | Meximum ‘ 2nd Quarter dth Quarter | 1stQuarter | 2nd Guarer | 3rd Gue
o s ot N o e o iy 9
=l Single Storey Building Wfdays  Odays 300 days 0 days y
Start 0 days 0tlays Oclays a 0.‘1m5 \
F Design & approvals M5days  Odays Midiys O v

Preiminary Design / Cost Estimte Ydays ddays|  Acays 3o

Planning Approvel Wdays  l4cays|  days 5B days

Detaled Design $2days Fdays H2days 56 days

Bulding Regs Lag HMidays 2 days 2days 21 davs

Buiing Reguitions 2dys  Mdays  2cays  TDays

Mortgage Applcation days  dcays|  SGdays  I5days

Tender Construction Conract Vdays  Toays|  Adays  Boays

Review an Award Contract Jiays 2ddays Joays 4 days

Al Permissions in Place 0 days 0tlays Oclays 0 days

F Construction 182days  Odays 181days  Odays

Mobilse to site Tdays  2days  Toays 2B days

Maich & Procure Bricks Pdays  Gcays|  Adays  42dys

Procure Double Clazing Bdays 40 days EOdays 91 days

Procure Plumbing iSaniary Ware S6days  days Sodays 112 davs

Conatruct Foundations 19days  10days 13days 20 days

Bt Walls o DPC level Mdays  Scays|  Mdays  Boays

B Walls o Roof Level Wdays  2Ncays|  dDdays  SBdays

Construct Roof Mieys  3days  Noays  Ndays

Cast Floor 10 days 4 tlays 10days  18davs

15t Fix Services Wiays  10days 20days 20 days

Fil Windows tdays  dcays|  Mdays  18days

i Door Frames tdays  dceys|  Mdays  18days

Plaster Wals and Cellngs Mieys  10cays  Dcays  Boays

2nd Fix Services 0 days 7 tlays Wdays 21 davs

Fit Doors 9days S ulays Soays 10 days

Pait Mdays  10cays|  Moays 21 days

Finish Ddsys  Odays  Ocays  Ddays

Both these show more than 50% of
tasks are on, or near, the critical path

— Where do | focus resources?
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Focus on Task Cruciality
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Design & Approvals Task Cruciality

Planning Approval
Building Regulations

Preliminary Design / Cost Estimate
Tender Construction Contract
Mortgage Application

All Permissions in Place

Bulding Regs Lag

Detailed Design

Review and Award Contract

0%
10%-|
20%]
30%]
40%
Lo

60%

70%—

Construction Task Cruciality

[ Build Wallls to Roof Level
Fit Doors

Procure Plumbing /Sanitary Ware
Fit Windows

Fit Door Frames

1st Fix Services

2nd Fix Services
Construct Foundations
Paint

Construct Roof

Mobilise to site

Match & Procure Bricks
Plaster Walls and Ceilings
Procure Double Glazing
Cast Floor

Build Walls to DPC level

0%

10%
20%
30%
40%
50%

Task Finish on Critical Path

Preliminary Design / Cost Estimate
[ Planning Approval
All Permissions in Place

1st Fix Services

Plaster Walls and Ceilings

2nd Fix Services

Paint

[ Build Walls to Roof Level
Construct Roof

Mobilise to site

Build Walls to DPC level

Bulding Regs Lag

[ Building Regulations
Construct Foundations

Review and Award Contract
Detailed Design

Tender Construction Contract
Match & Procure Bricks

Procure Plumbing /Sanitary Ware
Fit Doors

Fit Door Frames

Procure Double Glazing

Fit Windows
Mortgage Application
Cast Floor
I I I T I I I I I I 1
22X R ELEXZR
o o o O o o o o 9o o (=]
- N o™ < wn © ~ @ o a
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Only 3 of these ‘critical’ tasks
are the major drivers for the
completion date

These are where PM effort
should be focused
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1ICustomer requirement
1<
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100%

6 Oct 2008
16 Oct 2008 -

If you can:
* Reduce risk probabilities by 50%
* Plan a 50% reduction in the most crucial task duration

* Plan 20% duration reductions for the other 2 identified crucial tasks

Copyright © 2008 Raytheon Australia. All rights reserved
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Schedule Contingency
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Avallability of Data

= Model the situation

« Assess the information outputs

Question the base data
- Run ‘what-if’ scenarios

Make informed decisions

[ Schedules require robust structure and logic prior to analysis }
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Questions?
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