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Schedule: 

Webster Dictionary: a plan of things that will be done and 
the times when they will be done.

 PMI: a plan of things that will be done and the times 
when they will be done

 CEBOK: 

 1. A list of things

 2. A timetable

 3. A series of things to be done in a specific sequence of 
events within a given period of time.

What are Schedules?
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 Schedules are not only a list of “things” and when they will 
be done.

 Schedules are the foundation for the execution of project to 
meet goals/requirements.
 Identify relationships and interdependences of tasks

 Identify required time to meet goals

 Resources required to complete tasks

 Progress effort

 Sequencing decisions

 Time phases budgets/cost estimates

 Predict impact on schedule and budget of management 
decisions

 Flexibility of schedule to external changes

 Ex. Weather

 Development of Risk Mitigation Plans

Why are Schedules important?
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 Scheduling Methodology: Rules and approaches for the 
scheduling Process.
 Critical Path Method (CPM)

 Theory of Constraints (TOC)

 Critical Chain Method (CCM)

Basic Scheduling – Scheduling Methodology
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Critical Path: The series of tasks, or even a single task, that 
determines the finish date of a project.  

No Slack

Critical Chain: Level loading of resources while maintaining 
flexible start times and ability to switch between task chains 
to keep project on schedule.  Assumption that resources are 
always available and in unlimited quantities.  No series of 
tasks to determine finish date.  List of tasks.  Unlimited 
resources. 

Scheduling Basics – Critical Path
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 Important Project Supporting Documents to understand and 
develop Schedule.
 Project Management Plan

 Scope Baseline:  Scope statement, WBS – used to develop 
schedule

 Cost, Risk and Communications Decisions

 Project Charter:  Defines summary milestone schedule and 
project approval requirements

 Enterprise Environmental Factors

 Resources and availability

 Software

 Work Authorization Process

 Organizational Process Assets

 Tools, Historical Info, Policies, Templates, Change Control, Risk 
Processes

Scheduling Basics – Documents/Plans
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 Schedule Analysis should begin with Project’s Schedule 
Management Plan.

 Schedule Management Plan (SMP) – the document that 
establishes criteria and the activities for developing and 
controlling the project schedule  
 Important Attributes to look for in SMP:

 Project Schedule Model Development
 Level of Accuracy for Duration Estimates

 Units of Measure for resources (days)
 Organizational Procedures Link – WBS
 Project Schedule Model Maintenance
 Control Thresholds for Variances
 Rules of Performance Measure

 Rules for % Complete
 Control Accounts
 EVM – Baselines, SV, SPI
 Report Formats

 Schedule Management Process Descriptions

Scheduling Basics – Schedule Management Plan
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Activity/Task Definition
 Techniques to defining Activities:
 Decomposition:  The project team will break each WBS work 

package down into the schedule activities (WBS – deliverables)  
which are required to complete a work package.

 Activity List

 WBS

 WBS Dictionary

 Rolling Wave Planning:  Progressive Elaboration:  Plan the work 
to be accomplished in the near term in detail, while future work 
will be planned at a relatively high level of the WBS. Iterative 
process.

 Expert Judgment: Consult experts for expertise in defining 
activities required.

Scheduling Basics – Activities/Tasks
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 Activity Outputs:
 Activity List:  All scheduled activities that are planned to perform the 

project; part of the project scope.  The activity list contains the 
activity id number and scope of work description to ensure that the 
task is understood by team.

 Activity Attributes:  The multiple components associated with each 
activity:  Id#, WBS, Activity Name, Codes, Description, 
Predecessor/Successor, Logic Relationships (Mandatory or 
Discretionary, External), Leads/Lags, Resources, Constraints, 
Imposed Dates, Assumptions – documented as part of the 
database.

 Milestone List: The Milestone List contains all of the schedule 
milestones (Controlled Milestone List, Milestone Registry); Contains 
dates and requirements (contractual, optional); part of Project 
Management Plan under configuration management and control.

Scheduling Basics – Activity Outputs
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Sequence Activities

 Identify and document the logic links between scheduled 
tasks either manually or through the usage of scheduling 
software.

 Every activity and milestone need to have a predecessor and 
a successor; excepting the start milestone, and the 
completion milestone.

 Leads and/or lags may be used to accelerate or delay a task

Scheduling Basics - Sequencing
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 Sequencing/Precedence Diagramming:

 Finish-to-Start (FS):  Successor activity cannot 
start until predecessor has finished– Used 
most often. 

 Finish-to-Finish (FF):  Successor cannot finish 
until the predecessor finishes

 Start-to-Start (SS):  Successor cannot start until 
the Predecessor has started

 Start-to-Finish (SF):  The predecessor activity 
must start before the successor can finish–
Not commonly used

Scheduling Basics – Sequence Types
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Dependencies
 Mandatory Dependencies:  Hard logic; dependencies that must 

occur in a specified sequence.  May be contractually required or 
involve physical limitations in sequencing events.

 Discretionary Dependencies:  Soft or preferential logic;  based upon 
best practices; fully documented as they create arbitrary float 
values and may limit scheduling options.  During fast-tracking 
discretionary dependencies may be modified in order to facilitate 
schedule acceleration.

 External Dependencies:  Links to other schedules or projects; 
document and monitor. These dependencies are not controlled by 
the project team and represent a logical relationship between 
project and non-project activities.

 Internal Dependencies:  relationship between project and things 
that it can control.

Scheduling Basics - Dependencies
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 Constraints (Try to avoid, removed during analysis)

 Start no earlier than (SNET): schedules an activity to start on or after a 
certain date even if its predecessors start or finish earlier. That is, it 
prevents an activity from beginning before a certain date. SNET constraints 
are also called start on or after constraints. 

 Finish no earlier than (FNET): schedules an activity to finish on or after a 
certain date. That is, it prevents an activity from finishing before a certain 
date. FNET constraints are also called finish on or after constraints.

 Start no later than (SNLT): schedules an activity to start on or before a 
certain date. That is, it prevents the activity from starting any later than a 
certain date. SNLT constraints are also called start on or before constraints.

 Finish no later than (FNLT): schedules an activity to finish on or before a 
certain date. That is, it prevents an activity from finishing after a certain 
date. FNLT constraints are also called finish on or before constraints.

 Must start on (MSO): schedules an activity to start on a certain date. That is, 
it prevents the activity from starting any earlier or later than a certain date, 
thereby overwriting network logic. MSO constraints are also called 
mandatory start constraints.

 Must finish on (MFO): schedules an activity to finish on a certain date. That 
is, it prevents the activity from finishing any earlier or later than a certain 
date, thereby overwriting network logic. MFO constraints are also called 
mandatory finish constraints.

Scheduling Basics - Constraints
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Lag: Delays the Successor.  Signifies the passage of 
time between two activities, no effort or resources are 
associated with the passage of time. Often used as 
buffers between schedule activities that have schedule 
risk. 

Lead: Accelerates a Successor. A negative lag is a lead. 
Imply the measurement of negative time of future 
events.  Used improperly  can cause schedule logic 
failures.

Schedule Basics - Leads and Lags

 

 

Task A

Task B

 

 

Task A

Task B
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Free Float is the amount of time an activity can be delayed 
without delaying the early start of any immediately following 
activities.

Total Float is the amount of time an activity can be delayed 
from its early start without delaying the planned project 
finish date.

Schedule Basics - Float

Total Float = Late Finish – Early Finish
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 Precedence Diagramming Method
 Produces a project schedule network diagram that uses rectangular 

boxes, or nodes, to represent activities and arrows to represent 
precedence relationships between activities. 

Scheduling Basics – Precedence Modeling

Characteristics:

 Reads from left to right.

 Shows duration in nodes.

 Created manually or with software.

 Report a group of related activities as an 

aggregate activity.

 Use all precedence relationship types.

ACTIVITY PREDECESSORS

A

B A

C B,F

D C, G

E D

F

G F

H D

I H

J I
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Resource Loading the Schedule

Determine what resources are necessary.

Determine what quantity of resources are necessary.

Generate possible alternatives for unavailable resources.

 Analyze the scope statement to ensure you’ve identified all 
the resources.

 Consider organizational policies that could affect resource 
acquisition and usage.

 Identify and use expert judgment resources.

 Analyze the resources already available.

Scheduling Basics – Resource Loading

Scheduling Tools enable resource loading of Schedule Activities
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Estimating Activity Durations

 The process of taking information on project scope and 
resources in order to calculate activity duration.

Duration is how long an activity takes, while effort is the 
billable time for the labor required to complete the activity.

 Inputs to estimate activity durations are provided by people 
who are familiar with the nature of a specific activity.

 The estimate is often progressively elaborated.

Must consider the cost of the person’s time assigned to 
complete the task. (Resource loading)

Scheduling Basics - Durations 
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 Analogous Estimating
 Use historical information to predict how long current project activities will 

take.  Considered top down and are part of expert judgment.

 Parametric Estimating
 Statistical technique used with quantifiable activities (e.g., square footage 

in construction, lines of code in software development) to calculate an 
estimate for an activity duration.

 Bottom up Estimating
 Estimating the cost of individual components of work at the lowest level of 

detail
 Most time consuming
 Most accurate

 Probabilistic estimates
 Monte Carlo (computer simulation)
 Three-point estimates 

Scheduling Basics - Estimating
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Requires three types of estimates:

Most Likely (ML):  Realistic 
expectations

Optimistic (O):  Best-case 
scenario

 Pessimistic (P):  Worst case 
scenario

Typically provides a more accurate 
duration estimate than single 
point estimating, but is time 
consuming (=expensive).

Basic Scheduling – Three Point Estimates
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Three-Point Estimates

 An expected value (ev) duration is calculated for cost or 
schedule duration using a weighted average of optimistic (o), 
most-likely (m), and pessimistic (p) duration estimates.

Formulas

Basic Scheduling – Three Point Estimates

Tailed (Beta) Distribution:     Tev  =  To + 4Tm + Tp

(also known as PERT)                             6

Triangular Distribution:         Tev  =  To + Tm + Tp

3
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 Involve the work package owners, leads.

 Consult historical information.

 Determine how you want to quantify the work.

 Consider resource requirements and capabilities.

 Determine the appropriate estimation method to use.

 Modify the constraints and assumptions from the other 
planning processes.

 Verify the accuracy of your estimates.

 Consider the need for reserve time.

Basic Scheduling – Duration Estimation
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Crashing – Applying more resources to reduce duration.  
Crashing the schedule usually increases cost.

Fast Tracking– Performing activities concurrently that would 
normally be done in sequence.  Typically increases risk and 
may result in a higher chance of re-work.

Basic Scheduling - Compression



Copyright Reed Integration, Inc. 2015 | All Rights Reserved 25

 Perform reality checks on schedules – are all tasks included?  Do 
the man-hours appear correct?

 Plan for contingencies.

Don’t plan for everyone to work at 100% capacity – 75-80% is 
average (unless working overtime).

 Calendar – 5 vs. 7 day work weeks.  Hours vs. Day units. 

Hold regular progress meetings with stakeholders and be clear 
and honest in communicating schedule issues.

 Control
 Influencing the factors which create schedule changes to ensure 
 changes are beneficial
 Determining that the schedule has changed
 Managing the actual changes when and as they occur

Basic Scheduling – Monitoring/Control
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Schedules must be baselined for monitoring and progress.  

Vital to performing Earned Value Management (EVM) and 
trend analysis.

MS Project allows multiple schedules baselines in one file. 

Schedule Basics - Baselines
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Development of Schedule 
Basis of Estimates
 Limited best practices for 

schedule BoE, especially 
when compare to guidance 
for cost BoEs.

 Extensive guidance, attributes 
of suitable schedules.

 Primarily end product 
guidance

 Schedules are the foundation 
for cost loading

 Schedule quality contributes 
significantly to cost 
estimate/analysis quality

Schedule Basis of Estimates

Cost BoE Example

A quality schedule BoE and 

program/project schedule form the 

foundation for program/project success. 

 They also enhance utilization Joint 

Confidence Level (JCL) assessments as 

effective programmatic tools.
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 Traceable

 Schedule and Schedule BoE maps to WBS that satisfies project goals.

 Reasonable

 Presented in a logical manner.  Based on normal work schedules, durations do not exceed 
one month, no duration padding, include key resources.

 Sound

 Information and assumptions are clearly documented.  Durations are consistent throughout 
schedule.  Level of Efforts (LOEs) flagged and are not on critical path.

 Verifiable

 Sources for estimates identified; for example: standards, expert judgment, analogous 
comparisons, parametric analysis, brainstorming, etc.

 Valid

 Durations and schedule logic support project objectives/requirements.  No negative slack 
or float.

 Accurate/Consistent

 Assumptions/rules applied throughout schedule, activity owners develop schedule 
estimates as much as possible.  Application of learning curve for schedule durations used 
prudently.

 Complete

 Inclusion of three point estimates, or similar duration estimates, and risk information 
included and well documented.

Source: NASA Independent Program Assessment Office Programmatic Assessment Group 

Attributes of a Valid Schedule
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 It looks like a detailed Schedule...

What does a valid Schedule look like?

Most Likely 

duration for the 

task

Ex. 3-point duration estimates

Potential risk and 

impacts associated with 

task

Task narrative, source of 

durations, parametric, expert 

opinion, etc.  Is task tied to a 

project plan, success criteria, 

etc.

Resource description, 

traceability

Transparent, Traceable, Defendable
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Budgets are not suitable for 
Cost BoEs and therefore 
notional deadlines (ex. 
Launch date, budget cycles) 
are not suitable for 
Schedule development.

 Independently derived 
duration estimates.

 Significant issue for large 
Government projects.

Inadequate Schedules
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Growing implementation of Joint Cost/Schedule Confidence 
Level (JCL) highlights importance of Schedules, ex. NASA.

 JCL development procedure steps:
1. Develop the Schedule (60%)
2. Cost/Resource Load the Schedule (25%)
3. Incorporate Risks (Cost/Schedule)
4. Conduct Uncertainty Risk Analysis
5. Obtain Results and Plot outputs
6. Analyze Results and Refine 

Importance to Joint Cost/Schedule 
Confidence Level Development

60%
25%

15%

Best Practice Time Percentage per JCL Task
*Source NASA Cost Analysis Division (CAD)

Schedule Development

Cost Loading

Risk/Uncertainty/Refinement

(15%)
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GAO Ten Best Practices for high quality and reliable 
schedules:

1. Capturing all Activities

2. Sequencing all Activities

3. Assigning Resources to all Activities 

4. Establishing Duration of all Activities

5. Tracing Schedule Horizontally and Vertically

6. Validating Critical Path

7. Ensuring Reasonable Total Float

8. Conducting Schedule Risk Analysis

9. Incorporating Schedule Updates 

10.Maintaining Baseline Schedule

Scheduling Best Practices
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 Comprehensive plan of effort required to complete the program/project, 
regardless of the party completing the work. 

 Based on Work Breakdown Structure (WBS).

 Combination of:
 Milestones (start and finish minimum), must have clear conditions for 

completion
 Detail Activities
 Summary Activities 

 Levels of Effort (LOE) best represented as an activity that derives 
duration from detailed activities, aka Hammock activities. 

 No measureable output

 No physical product

 No deliverable

 Integrated Master Schedule (IMS) utilization.  “Control your Destiny”

 Consistent standard for activity names.

 Activities traced to documents or deliverables through code or other 
reference number methodology.

Capturing All Activities
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 Logic between all activities. 

 Finish-to-Start relationships primarily utilized.  

 At least one predecessor and successor for each activity, except 
for Start and Finish milestones.
 Justification for activities that do not.

 Does not contain Start-to-Finish logic.

 No logic applied to summary activities.

 Document justification for date constraints, if required (ex. Launch 
windows).

 Lags only used to document the passage of time between 
activities.
 Attempt to avoid by breaking activities into smaller tasks.
 Documented with justification.

 Examine activities with many predecessors and successor tasks 
for validity.

Sequencing All Activities
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 Reflect the resources needed to do the work.

 Either Labor or Non-Labor.  Fixed or Variable.
 Labor: Humans
 Non-Labor: Contract, consumable material, machines, or other 

purchased equipment

 Direct Labor, Overhead, and material assigned to work and 
planning packages allowing for total cost identification.

 Logic explanation of resource estimates 

 Resource information stored in assignment form.  If assignments 
are not possible, methodology to feed information to schedule is 
required.

 Compare total resources required by resource loaded schedule 
with budget and contract cost contracts.

 Conduct resource leveling on schedules that include detailed 
resource estimates based on historical and sound estimating 
methodologies, low uncertainty. 

Assigning Resources to All Activities
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 Durations are related to the assigned resources and estimated 
work.

 Durations are shorter than 2 working months, or 44 working days.

 As short as possible, to support measurement of the effort.

 Avoid very short duration, less than 1 day, increases rate of 
update and can cause problems with estimating and analysis 
tools.

 Maintain units throughout schedule (day, week, hour, etc.)

 Estimated under normal conditions, not accelerated to meet 
project challenges.

 Assumptions clearly documented.

 Durations estimates for a WBS element map and correspond to 
cost BoEs for the same element.

 Schedule Calendars specify working times.  Avoid holidays, 
weekends.

Establishing Durations of All Activities
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Horizontally Traceable:

 Logical relationship between different program elements.

 Logic from start to finish integrating the entire scope.

 Milestones represent key decision points (KDP)s and deliverables 
with traced predecessor activities to ensure relationship validity. 

 Ability to reforecast key milestone dates through schedule logic. 

 Vertically Traceable:

 Demonstrates data is consistent across all schedule levels: 
summary, intermediate, and detailed.

 Allows traceability  to higher level milestones.

 Allows lower level schedule to be rolled up to the summary level 
without loss of information and logic. 

Tracing Schedule Horizontally and Vertically
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Does not include LOE activities, summary activities, or other 
unusually long activities.

 Continuous path from the status date to the major milestones.

Does not include constraints, reducing the importance of 
activities driving milestone dates.

Not driven by lags and leads.

Derived in summary schedules by vertical integration, not 
selected activities that management presupposed as important.

Used as a tool for managing the program/project:
 Vetted and justified critical path continuously through program 

lifecycle.

 Used to focus on activities that represent risks to meeting 
milestones or deliverables.

Validating Critical Path
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Float values are reasonable and accurately reflect program 
schedule flexibility.

Large float is examined.

Total float is calculated to milestones, deliverables, and 
entire program.

Float used to examine resource allocation.

Continuous reviews of float during program lifecycle.

Date constraints that cause negative float are justified, if 
significant, recovery plans evaluated and implemented.

Ensuring Reasonable Total Float
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 SRA conducted to determine:

 Likelihood that the completion date will occur.

 Schedule risk contingency reserve for 
completion by a specific date.

 Risks identification most likely to delay the 
project.

 Contingency reserve for each risk.

 Activities impacted by schedule risk identified.

 SRA has low, most likely, and high duration 
estimates.

 SRA accounts for correlation.

 Risk are prioritized on probability and magnitude 
of impact (assessment).

 SRA data and methodology documented.

 SRA highlights contributors/drivers to the critical 
path.

 Baseline schedule includes a schedule 
contingency to cover risks.  Contingency is based 
on results of SRA.

 SRA is conducted periodically, not a one off 
endeavor. 

Conducting Schedule Risk Analysis (SRA)
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 Progress is periodically recorded and updated.

 At least one in-progress activity is critical.

Behind activities have a remaining duration estimate and 
the impact of delay has been assessed.

 LOE activities are updated with percentages.

 Actual work progress is tracked in lieu of updating durations.

 Identification of schedule lead responsible for updates.

 Schedule structure is examined after each update to ensure 
logic is not missing or broke, constraints are still valid and 
necessary, and there are no conditions that would impede 
ability of schedule to forecast dates.

 All updates are versioned and archived.

Incorporating Schedule Updates
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 Set at program initiation.

 Basis for measuring performance, EVM.

 Original configuration of the program 
plan.

 Compared to the current schedule to 
track variances.

 Consider Baseline Schedule Document:
 Defines Assumptions

 IMS organization

 Logic

 Resource Approach

 How to use schedule

 Ground rules for calendars, lags, 
constraints, long activities, 
contingency development, critical 
path development, and total float.

 Consider program process for schedule 
revisions.

 Consider the metrics used to 
assessment schedule.

Maintaining Baseline Schedule
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 Schedule Risk Analysis
 Model Activity/Task Durations as Uncertain Quantities that have Probability 

Distributions

 Combine Activity/Task Durations Statistically (Monte Carlo simulations) to 
Generate Cumulative Distributions of Project Total Duration

 Obtain confidence level dates to determine additional amount of time to 
complete project 

 Identify best and deterministic date and probability of project completion date.
 *Stephen A. Book. “Schedule Risk Analysis: Why It is Important and How to Do It.  

March 2002.

Schedule Risk Analysis



Copyright Reed Integration, Inc. 2015 | All Rights Reserved 44

 Oracle Primavera Risk Analysis (PRA)

 Deltek Acumen Fuse

 Tecolote Joint Analysis of Cost and Schedule (JACS)

 Booz Allen Hamilton Polaris™

 Palisade @Risk

 Deltek Active Risk Manager (ARM)

 Barbecana Full Monte

 Structured Data, LLC RiskAMP
*Not an exhaustive list and list does no imply ranking or endorsement.

Schedule Estimating/Analysis Tools*

As an estimator/analyst it is important to understand how each 

tool models and reports results.
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Logical network of activities/tasks required to complete the 
goals of a Program/project.

Any schedule used to conduct schedule uncertainty and risk 
analysis.

 Typically developed by the estimator/analyst.

 Can be the Program/project schedule.

Often created in coordination with cost estimate/analysis.

 Typically a summation of activities/tasks maintaining 
schedule network logic.

Analysis Schedules
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Very large/detailed schedules can make analysis very 
challenging.
Often multiple schedules linked to Program milestone 

schedule for management tracking

Schedule does pass basic health checks, will not work for 
analysis.
No critical path
 Many parallel activities with limited logic at Program/project 

level

 Limited predecessor and successor relationships

 Limited level of detail to identify and map schedule risks

Required to assign Time –Dependent Costs/Resources

Analysis Schedules
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4

7

Analysis Schedule – Desired Attributes

 All activities defined using Work Breakdown 
Structure (WBS).

 Entire scope is accounted for in schedule.

 Logic

 All activities sequenced and utilize 
network logic.

 Resource loaded activities included.

 Labor, material, overhead.

 Time dependent and independent.

 Estimated durations included.

 Reference to resources applied and 
external factors affecting duration.

 Reference estimate foundations (ex. 
Expert opinion, historical).

 Critical path defined.

 Total slack, or float, identified.

 Removed for risk and uncertainty 
analysis.

 Evidence of continuous updates, rolling wave 
approach.

 History detailed in schedule or baseline 

schedule provided.

◦ Trend analysis.

◦ Schedule analysis uncertainty foundations.

 Limited to no use of Level of Efforts (LOEs) or 

Hammock tasks.  Dependent on external 

dates/dependency logic for both start and 

finish dates.

◦ Modeled in schedule analysis as activities 

should not fall on critical path, required 

capture for cost analysis.  

 No or very limited use of task constraints.

◦ Example: Launch window

 Utilizes standard working hours. 

◦ No schedule crashing.

*Source: NASA Independent Program Assessment Office Programmatic Assessment Group 
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Pitfall of Analysis Schedules

 Model creation over summarizes task durations and logic.

 Loss of details of individual tasks and logic

 Critical Path sensitivity  

 Utilization of Program/project schedule makes working with schedule within analysis 
tools cumbersome.

 Units (Hours/Days)

 Mapping Risks and Uncertainty to unique tasks

 Linkage to cost estimate/budget basis for analysis schedule.

 Gaming the analysis.

 Scenario lottery

 Running large number of scenarios to achieve desired result.

 Uncertainty and Risk Distributions.

0

0.2

0.4

0.6

0.8

1

5/6/13 11/22/13 6/10/14 12/27/14 7/15/15 1/31/16 8/18/16 3/6/17 9/22/17

C
on

fid
en

ce
 L

ev
el

 (C
L)

Launch Readiness Date (LRD) 



Copyright Reed Integration, Inc. 2015 | All Rights Reserved 49

 Program/project (P/p) schedule quality improvement
 Increased understanding of schedule and cost 

relationship/dependency

 Increase in schedule development standards

 Improving likelihood of P/p schedule capable of risk and 
uncertainty analysis.

 Less errors than analysis schedule creation

 Captures Working Plan

How are they used for analysis:
 All float/slack is removed to identify critical path for risk and 

uncertainty analysis.

 Constraints removed from tasks for risk and uncertainty analysis. 

 Constraints override impact

Program/project schedules for Analysis
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 High Level Schedule <40 Tasks
 Serialized all tasks

 Increasing the sensitivity of the critical path

 Removed risk mapping to discrete tasks
 Limited traceability of risk impact

 Increased the impact of uncertainty on tasks

 Detailed Schedule >2000 Tasks (many 1 and ½ day tasks) 
 Increased time to modify schedule to conduct analysis

 Individually map risks to multiple tasks elements (approx. 25)
 Remove float

 Remove constraints while maintaining logic
 Correct import errors into analysis tool. 

 Impacted by analysis tool unit rounding
 Required modification of default tool setting to hours from days

 Large number of short durations simulated multiple hierarchy effect 
and uncertainty applied to these tasks was reduced due to central 
limit theorem, overcome through correlation.

Implications of Using Detailed versus High 
Level Schedule for Analysis
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High Level/Summary Schedule Analysis was more 
pessimistic using identical model assumptions.

 Total Duration

Risks

Uncertainty

S-Curve of Detailed Analysis, no optimistic tail

Implications cont. 
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Units 

Using detailed schedules for analysis, pay attention to 
units and impact on risk and uncertainty distributions.

Many tools round to the whole unit. 

 Example:  A one day task duration will have no distribution 
if modeled with three point estimate of Min - 95% ML -
100% Max - 125% if using a base day unit within analysis 
tools.  

Day Unit

Hour Unit

Implications cont. 
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 Impact of rounding units

Min 100% Most Likely 100% Max 150%Min 100% Most Likely 100% Max 149%

Implications cont. 
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Hour 

Base 

Unit

Day 

Base 

Unit

3 month slip

 Impact of Change from Hour to Day Base Unit

◦ Unchanged duration, uncertainty three point estimates

Implications cont. 
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Understand how tasks elements will be handled by analysis 
software.  
 Recommendation: 

 Use the lowest possible, detailed, unit to ensure modeling of all 
tasks.

 The tools may apply distributions at the lowest unit level, hours, 
and only report at a higher unit, days, and the desired analysis 
may be absent from reporting.

 Avoid mixing and matching long and short duration tasks in 
analysis schedules.

 Traceability

 Analysis review

 Understand the rounding of risk and uncertainty distributions on 
tasks.

 This may require educating the subject matter experts 
providing three point duration estimates what the tools are 
doing to the tasks.    

Analysis Schedule Lessons Learned
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Understand how tasks elements will be handled by analysis 
software.
 Recommendations cont.:  

 Some tools are automatically cancelling out Central Limit 
Theorem (CLT) impact through the use of correlation.  Analyst 
must understand what the tools is doing.  

 Test scenarios to examine how tools are handling data.

 Examine unique tasks within the schedules.  

 Work with developers to understand how the tools are 
manipulating the data.

 Identify user error.

 Examine how schedules are imported into analysis tools, if 
applicable.

 Calendar settings.

Analysis Schedule Modeling

As an estimator/analyst it is important to understand how each tool 

models and reports results.
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Additional Resources:
 GAO, “GAO Schedule Assessment Guide, Best Practices for project schedules.”  May 2012. 

http://www.gao.gov/assets/600/591240.pdf

 NASA/SP-2010-3403, “NASA Schedule Management Handbook,” March 2011.

 PMBOK® Guide and Standards. http://www.pmi.org/PMBOK-Guide-and-Standards.aspx
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