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Modeling Float-Use Risk in Schedule Risk Analysis

Use of float and its influence in the likelihood of completion has 

been overlooked in Monte Carlo schedule modeling, leading to 

exceedingly optimistic probabilities of completion. This Keynote 

illustrates how the Graphical Path Method (GPM), by modeling the 

risk of float use in schedule risk analysis, assists schedulers in more 

accurately predicting probable project finish dates.
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“[…]to estimate 
contingency and/or 
to understand the 
project’s behavior in 
consideration of 
risk.” 

Rev. July 9, 2019 Rev. May 2, 2012
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25%

75%

Only one in ten public sector 
organizations hit this target

75% Of Projects Finished 10% 
Behind Schedule 

Source: KPMG International, 2015 

YES NO
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Habitual Late Completion

2012 - 2016, only 51% to 49% of 
Projects completed on time 
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≈ Two-Thirds of Low 
Maturity Projects Late*

* 2016 Pulse 49% on-time performance increased to 52%
© 2020 PMA Consultants LLC
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“We know effective scheduling 
makes a significant difference to 
project success, and we know what 
effective scheduling looks like, but in 
most projects, the schedule is 
ignored, bad scheduling practice is 
the norm, and most projects finish 
late.”

…it can be solved 
through training 
and accreditation

© 2020 PMA Consultants LLC
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In fact, Pat Weaver’s lament apart, deterministic 
schedules, even if built collaboratively and reliable, 
kept current, and followed (in and of itself, a rarity) 
without a probability attached to the finish date or the 
likelihood of on-time project completion are hardly 
effective project completion forecasting tools

Training and accreditation is not going to cut it

© 2020 PMA Consultants LLC
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“Apparently, if you want to make a 

prediction about the future, you should 

base it on hard data, and that data should 

be completely divorced from any hunches 

or biases. You should deal in 

probabilities―never certainties―and 

offer an unambiguous timeframe.”

© 2020 PMA Consultants LLC
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“[…] you should base it on hard data 
and that data should be completely 
divorced from any hunches or biases.”
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“You should deal in 
probabilities―never 
certainties―and offer an 
unambiguous timeframe.”
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AND, 
WHAT 
ABOUT 
PROBABILITIES?

© 2020 PMA Consultants LLC
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HAVE WE IDENTIFIED EVERY RISK?

© 2020 PMA Consultants LLC
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RISK TAXONOMY (Besides Inherent Risk*)

Project-Specific Risk Events Systemic Risks

• Anticipated, probable factors that 
result from project delivery risks and 
that can be potentially mitigated

• Inexperienced owner, new process 
technology, overly aggressive fast-
tracking, estimate has not been 
confirmed with historical data, etc.

• Empirically validated parametric, or 
Monte Carlo modeling, informed by 
organizational assessments 

• Occur 100% of the time with stated 
ranges of probability of impact 

*Inherent activity duration uncertainty risk

• Known, probable factors specific to the 
project resulting in non-random 
distribution of outcome and that can 
be potentially mitigated or removed 

• Risks associated with permitting, 
fabrication/deliveries, site conditions, 
installation, weather

• Probability and impact informed by 
interviews with the project team

• Typically assumed to occur less than 
100% of the time
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I’m here to tell you about a 
schedule risk we continue to 

disregard in schedule risk 
assessment at our own peril!
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HAVE WE IDENTIFIED EVERY RISK?

“[…] we often see that […] 
float is consumed at a high 
rate in the early phases of 
the project driving the 
entire project towards 
criticality with multiple 
critical and near critical 
paths.”

© 2020 PMA Consultants LLC
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HAVE WE IDENTIFIED EVERY RISK?

“[…] but any reduction 
in float increases the 
risk of the project 
overrunning!”

© 2020 PMA Consultants LLC
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HAVE WE IDENTIFIED EVERY RISK?

“By not maintaining 
the schedule for which 
it has control and 
responsibility, the 
contractor then risks
being delayed on 
other work at some 
later point in time.”

© 2020 PMA Consultants LLC
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HAVE WE IDENTIFIED EVERY RISK?

“[…] the use of floats can 
lead to an increased risk of 
project schedule overruns, 
and accordingly an increase 
in project costs.”

© 2020 PMA Consultants LLC
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HAVE WE IDENTIFIED EVERY RISK?

v

“[…] delay risks of the 
non-critical activities are 
commonly ignored.”

Volume 22 · September 2018
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HAVE WE IDENTIFIED EVERY RISK?

“Float loss impact in 
noncritical activities is one 
of the complicated delays 
to assess on a project's 
duration and cost.”

© 2020 PMA Consultants LLC
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“The use of float is not 
considered as a factor in 
influencing project 
duration in risk-analysis-
oriented scheduling 
techniques.”

HAVE WE IDENTIFIED EVERY RISK?

© 2020 PMA Consultants LLC
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Project Specific Systemic

• Anticipated, probable factors that 
result from project delivery risks and 
that can be potentially mitigated

• Inexperienced owner, new process 
technology, overly aggressive fast-
tracking, estimate has not been 
confirmed with historical data, etc.

• Empirically validated parametric, or 
Monte Carlo modeling, informed by 
organizational assessments 

• Occur 100% of the time with stated 
ranges of probability of impact 

Speculative

• Anticipating use of total float, an 
expiring resource, and/or slowing 
down or accelerating activities

• Level resources, pace progress to 
other delay, shift in priorities, run 
into design holds, shift crews to 
competing projects, and so on

• Probability/impact are linked to 
activities with then-existing float 
when scheduled to start 

• Likelihood of occurrence is selected 
by the analyst

• Known, probable factors specific to the 
project resulting in non-random 
distribution of outcome and that can 
be potentially mitigated or removed 

• Risks associated with permitting, 
fabrication/deliveries, site conditions, 
installation, weather

• Probability and impact informed by 
interviews with the project team

• Typically assumed to occur less than 
100% of the time

© 2020 PMA Consultants LLC

UPGRADED RISK TAXONOMY*

*Besides inherent activity duration uncertainty Risk
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Cost Envelope

Late Cumulative Cost

Early Cumulative Cost

Float Use Is Commonly Modeled in CPM 
Conventional (Deterministic) Scheduling…
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…but NOT in CPM Schedule Risk Analysis!! 

© 2020 PMA Consultants LLC

Only one curve, no envelope!
Early or late completion curve?
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“In most cases statistical algorithms beat human judgment…The point is now 
indisputable: when you have a well-validated statistical algorithm, use it.”

© 2020 PMA Consultants LLC
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So, Let’s Consider the 
Graphical Path Method

Intuitive graphical 
interface that avoids 
water-fall handicap

Network-based 
schedules that all 
stakeholders can grasp

Immediate visual 
impact and results of 
revisions (No F9!)

Boosts stakeholder 
timely interaction 
(hands on)

Total floats and the
critical path/s exist left 
of the data date

Activities may 
float which allows 
speculative float use 
in risk assessment

© 2020 PMA Consultants LLC
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Activities may float which 
allows modeling speculative 
float use in risk assessment

© 2020 PMA Consultants LLC
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Modeling the 
Risk of 
Speculative
Float Use

• (A) Use a uniform distribution: use from 0% to 100% 
on every activity with a likelihood of 100%

• (B) Pace the likelihood of float use: use free float in 
the first 20% of project duration, use 50% total float 
up to 67% of project duration, and use free float in 
the last 33% of project duration*

• (C) 100% total-float use for every activity yields 
the pessimistic completion risk curve

• (D) Limiting total float use in Monte Carlo 
modeling to safe float yields the SAFE project 
finish risk curve and a more reliable forecast of 
probable project finish dates*  

© 2020 PMA Consultants LLC

https://pmaconsultants.com/publication/RISK-2196%20Removing%20the%20Early-
Dates%20Bias%20in%20CPM%20Risk%20Analysis%2023%20May%2016.pdf

*https://www.academia.edu/19371183/Calculation_of_safe_float_use_in_risk-analysis-
oriented_network_scheduling

https://pmaconsultants.com/publication/RISK-2196%2520Removing%2520the%2520Early-Dates%2520Bias%2520in%2520CPM%2520Risk%2520Analysis%252023%2520May%252016.pdf
https://pmaconsultants.com/publication/RISK-2196%2520Removing%2520the%2520Early-Dates%2520Bias%2520in%2520CPM%2520Risk%2520Analysis%252023%2520May%252016.pdf
https://www.academia.edu/19371183/Calculation_of_safe_float_use_in_risk-analysis-oriented_network_scheduling
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A Well-Validated Monte Carlo Scheduling Algorithm 
Considers the Risk of Float Use

In this case study, P80 in the 
optimistic, no-float use scenario, 
reduces to P48 in a scenario that 

models float use and merely to P18 
in the 100% float-use scenario 

Eureka! A bounding 
envelope , 2 curves, 

early & late probabilities

© 2020 PMA Consultants LLC

Optimistic Curve

Pessimistic Curve
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Which P Date To Select as Your Forecast?
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* Certainty The General Area 
of Possibility

100% Certain

93% (give or take about 6%) Almost Certain

75% (give or take about 12%) Probable

50% (give or take about 10%) Chances about even

30% (give or take about 10%) Probably not

7% (give or take about 5%) Almost certainly not

0% Impossible

* https://www.cia.gov/library/center-for-the-study-of-intelligence/csi-publications/books-and-monographs/sherman-kent-and-the-board-of-national-estimates-collected-essays/6words.html

© 2020 PMA Consultants LLC
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P value depends on whether the 
schedule modeled is high-level, 
mid-level, or detailed, and on the 
extent of float use risked
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P Value Options for Detailed Schedules

© 2020 PMA Consultants LLC

Certainty
The General Area of 

Possibility
No Float 
Use Risk

Modeled 
Float Use

100%  
Float Use

P100 Certain

P93 +/-6% Almost Certain 90%

P75 +/- 12% Probable 80%

P75 +/- 12% Probable 70%

In construction, commonly, a multi-thousand activity level 3/4 network subdividing physical work 
into repeating and non-repeating activities ranging from 5 to 15 working days (10 to 30 working 
days in the case of mega projects) at the building/area/elevation/trade/crew level
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P Value Options for High-Level Schedules

© 2020 PMA Consultants LLC

Certainty
The General Area of 

Possibility
No Float 
Use Risk

Modeled 
Float Use

100%  
Float Use

P100 Certain

P75 +/- 12% Probable 80%

P75 +/- 12% Probable 70%

P50 +/- 10% Chances about even 60%

Commonly, one-sheet, high-level network (scale in weeks or months) the risk analyst develops by 
condensing critical, near-critical, and otherwise crucial, high-risk, or wide-duration-ranged activities 
in a contemporaneous, detailed schedule into summary activities and milestones
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P39 on the 100% Float-Use Curve = P75 on  Modeled 
Float Use = P95 on the CPM Risk Curve 

P39 or nearly even chance in the 100% 
float-use risk scenario equates to P95 or 
certain in the no-float use risk scenario, 
and 75% or probable in a scenario that 

models a specific extent of float-use risk 

© 2020 PMA Consultants LLC

Optimistic Curve

Pessimistic Curve
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This innovative GPM scheduling 

principle allows schedulers to 

model the risk of float use in 

schedule risk assessment, leading 

to a more reliable forecast of 

probable project finish dates.

TAKE-AWAY

© 2020 PMA Consultants LLC
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Dr. Gui started his career in 1969 facilitating scheduling sessions 
on a drawing board with Townsend & Bottum, Inc. project 
managers and superintendents. Dr. Gui has served as contractor 
chief scheduler, scheduling consultant, program manager, 
construction manager, forensic scheduler, and expert witness, 
and has pioneered innovations in project management 
throughout his 50-year career. He holds five US patents and has 
numerous patents pending on his graphical path method/GPM. 
Dr. Gui pursued MS studies at Vanderbilt University and obtained 
his PhD in civil engineering from Michigan in 1972. From 1973-
1989, he taught two graduate courses in network-based project 
scheduling in the College of Engineering, Civil & Environmental 
Department, at Michigan.

Inventor & CEO, PMA Consultants LLC
gui@pmaconsultants.com

GUI PONCE DE LEON, PhD, PE, PMP
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