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FOREWORD 

 

Most project management software products implement a technique called Critical Path Methodology 

(CPM). This includes popular tools such as Microsoft Project™, Oracle Primavera™, and Deltek Open 

Plan™.  The problem with the Critical Path Methodology is that it gives users a single-point estimate of 

when projects will be complete.  This single, deterministic, estimate will not only most likely be wrong 

but in fact tends to be overly optimistic, often resulting in projects being delivered late and over budget 

compared to the ‘plan’. 

 

By including information related to estimate uncertainty and the potential impact of threats and 

opportunities, we can enhance the CPM model to provide insight into how these uncertainties interact 

and produce a range of completion estimates with associated levels of confidence.  

 

These types of enhancements are called ‘Quantitative Risk Assessment’ or ‘Schedule Risk Analysis’.   

 

Barbecana’s Full Monte™ addresses the issue of cost and schedule risk analysis by replacing single-point 

estimates with probability distributions and using Monte Carlo simulation to provide a much more 

realistic assessment of likely project outcomes.  

 

We have strived to make the product powerful and flexible while retaining ease of use for all levels of 

schedule maturity.  We hope you enjoy using the software as much as we have enjoyed creating it.   

 

Comments, suggestions, and feedback are always welcome, so please feel free to contact us.  

 

Thank you for choosing Full Monte to help improve your chance of delivering a successful project. 

 

Tony Welsh, Founder 



Full Monte SRA 3.6 User Guide – May 2023  1 

 

Chapter 1:  Getting Started 

1.1 User Guide Introduction 

This user guide is for Full Monte SRA version 3.6 (3.6.22315.x or later).  Where functionality varies 

between Full Monte for Microsoft Project and Full Monte for Oracle Primavera P6, it is noted in each 

section. Please see the Release Note for details of changes/updates between versions. 

IMPORTANT: Some information, that is only pertinent to a specific edition of Full Monte (Microsoft 

Project or Primavera P6), can also be found in the relevant product Installation Guide.  For example, 

instructions for saving Full Monte results to Microsoft Project Custom Fields or P6 User-Defined Fields 

will be found in the appropriate installation guide.  

1.2 Supported Environments 

Please see the relevant Full Monte installation guide or visit our web site support pages for details of 

supported environments. 

1.3 Installation and Configuration 

Please refer to the specific installation and configuration guide for the version of Full Monte appropriate 

to your scheduling tool.  Microsoft Project users are recommended to read the Field Mapping and 

Import/Export sections of the Full Monte for Microsoft Project Installation Guide. 

1.4 Data Migration from Earlier Versions of Full Monte 

Please see the data migration appendix in the installation guide for the version of Full Monte 

appropriate to your scheduling tool. 

1.5 Terminology 

Different scheduling tools use different terminology to describe components of a Project. For example, 

the basic element used to describe work needing to be performed in Microsoft Project is a ‘Task’ while 

in Oracle Primavera P6 the same basic element is called an ‘Activity’. 

Microsoft Project Oracle Primavera P6 

Task   Activity 

Slack   Float 

Free Slack  Free Float 

While the Full Monte application and the Full Monte on-line help adapt to the terminology of your 

scheduling tool and the installation guides use product specific terminology, the Full Monte User Guide 

itself (this document) cannot adapt to your specific scheduling solution. 

NOTE: There may be some variation in the guide regarding the use of task vs activity depending on the product version used to 
capture specific screenshots. 
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Chapter 2:  Opening a Project 

The exact mechanism to open a project in Full Monte depends on the underlying scheduling tool. 

2.1 Full Monte for Microsoft Project 

Full Monte for Microsoft Project integrates into the Microsoft Project menu structure and Full Monte 

itself operates against data opened in Microsoft Project. Therefore, to work on a specific project, just 

open the project as normal with Microsoft Project either from local files or from Microsoft Project 

Server (if available).  

The data used by Full Monte for Microsoft Project is stored in Microsoft Project custom fields. The user 

can control which custom fields are utilized using the Field Mapping dialog. For complete information on 

Field Mapping please see the Full Monte for Microsoft Project installation guide. 

With Microsoft Project, menu items for Full Monte SRA and for the Full Monte Administration options 

will be added to the ADD-INS menu ribbon as shown in figure 2.2. 

Figure 2.2 

 

Clicking the Full Monte SRA dice icon will launch Full Monte and display the project currently opened in 

Microsoft Project in the Full Monte Activity Task Edit view, described in Chapter 4. 

2.1.1 Full Monte for Microsoft Project Log Messages 

When a project is opened in Full Monte, any potential issues found by Full Monte will be written to a log 

file.  If issues are encountered, the user will be prompted to review the log as shown in Figure 2.3. 



Full Monte SRA 3.6 User Guide – May 2023  3 

 

 
Figure 2.3 

Selecting Yes will display the log as shown in Figure 2.4. 

 
Figure 2.4 

As noted in the message in Figure 2.3, the log messages are saved to a file called FullMonteInputLog.txt 

in the folder <Documents>\Barbecana\Full Monte MSP. 

Log Messages can include: 

Task is manually scheduled. This may cause inconsistent results as logic may not be respected. 

The task Scheduling Mode is set to ‘Manually Scheduled’.  This is a poor practice and can prevent 

schedules from being properly logic driven and would invalidate schedule risk analysis results. Full 

Monte will try to replicate the manually schedule results using a Fixed constraint date. 

Task contains Splits that are not supported by Full Monte and will be ignored, resulting in an earlier 

finish. 

A task contains manually entered ‘Splits’.  These introduce a manual delay or split in the task duration. 

Full Monte will ignore the splits which will cause the task to finish earlier in Full Monte. 

Task Inactive flag is inconsistent with Probability of Existence 

If the task is marked as Inactive in Microsoft Project, the Probability of Existence is not 0 (zero) or if the 

task is marked as Active in Microsoft Project the Probability of Existence is set to 0 (zero). This may be 

intentional and if so, the warning can be ignored. 

Task started but <Constraint Type> predecessor <Task Name> has not finished 
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A successor task has been started before a logical predecessor is completed. This may be intentional and 

if so, the warning can be ignored. 

Task finished but <Constraint Type> predecessor <Task Name> has not finished 

A successor task has finished before a logical Finish-Finish or Start-Finish predecessor has finished. This 

may be intentional and if so, the warning can be ignored. 

Actual start is set but % complete is 0 

The task has an Actual Start date but the task Percent Complete is 0 (zero).  This is a warning. 

% complete is greater than 0 but actual start is not set 

The task Percent Complete is greater than 0 (zero) but the task Actual Start date is not set. This is a 

warning. 

Actual finish is set but % complete is less than 100 

The task Actual Finish date is set but the task Percent Complete is not 100. Full Monte will treat the task 

as complete. This is a warning. 

% complete is 100 but actual finish is not set 

The task Percent Complete is set to 100 but the task Actual Finish date is not set. Full Monte will treat 

the task as complete. This is a warning. 
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2.2 Full Monte for Oracle Primavera 

After logging in, the first view you will see is the Project view, shown in figure 2.5.    For more 

information regarding configuring data sources and logging in please see the Full Monte for Primavera 

P6 Installation guide. 

 

Figure 2.5 

By default, projects are shown in a hierarchy. The view remembers the last project accessed by the user 

and highlights it, expanding the hierarchy just enough to show this project.   

NOTE: There are many options to customize the view. Since these are common to all views, they are discussed in the next 
chapter. 
 

You can highlight a different project by expanding the hierarchy, scrolling up and down, etc. Or you can 

start typing its name in the Find box at the top right. This will look for matches on either the name or 

description, highlighting the first match after expanding and scrolling as necessary to make it visible. 

NOTE: You will not see projects to which you do not have rights in P6 unless they are necessary to indicate the hierarchical 
position of projects to which you do have rights, and then only the project ID will be displayed. 

 

The panel to the right gives more information about the highlighted project. Most of these are Full 

Monte results that will be blank unless you have performed risk analysis on the project in question. The 

Graph buttons give access to histograms and S-curves of key dates etc., discussed further in Chapter 9. 
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NOTE: The panel can be shown (<<) or hidden (>>) by clicking on the chevron button located at the top right of the display. 

 

The Joint Confidence Level and Actual/Estimated Duration buttons give access to special graphics 

discussed in Chapters 11 and 12, respectively. 

Once the project you want to open is highlighted, you can open it by pressing Enter. If it is visible but not 

highlighted, you can double-click on it.  

This will take you to the Full Monte Activity Edit view, described in Chapter 4. 
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Chapter 3:  Tabular Views 

3.1 Common View Components 

The main component of the Full Monte interface is a series of spreadsheet-style views accessible from 

the primary Task/Activity Edit view which is displayed when a project is first opened. 

From the Edit menu on the Task/Activity Edit view, you can open either the Calendar Edit view [P6 

version only] or the Resource Edit view, but not both at the same time. 

From the View menu on any tabular view, you can open other user-definable read-only views (reports) 

known as “named views”. You can also control aspects of the current view (Filters, Highlights, Sorts etc.) 

from the View menu.) 

There are several customization capabilities common to all views, including the following. 

Right-click on a column heading to: 

• Find in Column – Search for a row containing the specified number or text.   

• Find Again (F3) - Only available if a Find in Column has been performed. Find the next occurrence of 

the specified number or text. 

• Delete Column – Remove the column from the current view 

• Insert Column (before) – Add a new column before (to the left of) the current column 

• Add Column (after) – Add a new column after (to the right of) the current column 

• Freeze Column - (and those columns to its left) so that they do not scroll horizontally 

• Resize Column to Fit Data – Adjust the column width to show all data in the column 

• Resize Column to Fit Window – Adjust the column width to either expand it to use any available 

remaining free space in the current Window or contract the column width in an attempt to show 

more columns in the available Window. 

• Edit Bar Chart Column… - Only available if the column contains a Bar Chart. This is described in 

Chapter 13. 

• Do Full Analysis for All Bars – Only available for Bar Chart columns in a Tornado view. This is 

described in Chapter 10. 

You can also change the order of the columns by dragging the column heading. Note that you cannot 

drag a frozen column into the unfrozen area or vice versa. 

The File menu varies slightly between views, but in all cases it includes the ability to: 

• Copy to clipboard, copies the visible portion of the view (including text and graphics) to the 

Windows clipboard for pasting as graphics into applications like Microsoft Word or PowerPoint.  

• Copy to CSV file, copies the tabular portion of a view to a Comma Separated Values (CSV) text 

file that can be opened in spreadsheet or database applications. 

• Print, prints the current view 
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• Print Preview, generates a print ready preview including headers and footers. 

• Edit Header/Footer for Printed Reports, specifies Headers and Footers for printed reports. Note 

that each view has its own Header/Footer settings. 

The main Edit View (displayed when a project is opened) has the following Edit menu options: 

• Select All, select all activities (taking into account any filter currently applied) 

• Apply Template, Apply uncertainty/correlation information from the specified template to the 

selected activities. 

• Inherit Distribution, reset the selected activities to inherit duration distribution information 

from higher level summary rows. 

• Inherit Correlations, reset the selected activities to inherit correlation information from higher 

level summary rows. 

• Edit Resources, open a view to edit resource rate uncertainty information. 

• Edit Calendars (P6 Only), open a view to edit working calendar uncertainty information. 

• Manage Field Mappings (MS Project Only), open a dialog to define which Microsoft Project 

custom fields are used to store Full Monte data. See the Full Monte for Microsoft Project 

Installation Guide for complete details of this function. 

• Manage Filters, define, edit, and delete custom view filters. Filters are used to both define what 

activities are included in views and to control highlighting. 

• Manage Percentiles, while Full Monte automatically calculates common percentile confidence 

values/dates, additional percentile values can be added/removed as necessary. 

• Manage Risks, A list of specific risks/threats can be maintained together with their probability of 

occurrence. These can be applied to one or more activities to control the probability of 

existence for the relevant activities. 

• Manage Templates, Uncertainty templates for both duration and correlation can be defined and 

managed.  

• Manage Views, delete or rename modified system views or user defined custom views. 

The following additional options are accessible from the View menu: 

• For pre-defined system views, Reset the current view to the system default. 

• Switch the Observe Hierarchy option on and off (when it is on you can expand and collapse 

individual rows by clicking on the + or - symbol in the ID column). 

• If the hierarchy is on, Expand or Collapse all. 

• Apply a Natural ID Sort (P6 only) for the numeric component of Activity ID’s. 

• Control Filters, Highlighting, and Sorting. 

• Change the Date Format. 

• Change the units used to display Durations. 

• Resize all columns to fit the displayed data. 
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All views have a Find capability accessed from the text box at the top right, which finds matches of the 

entered text either in the ID or Name columns.  

Note: The Find capability searches left to right in the ID or Name columns. It will not find partial matches within a column. For 
partial matches within a column use the column right-click context menu to find within a column. 

All views also have a docked pane to the right. This can be displayed or hidden using the chevron control 

(<< or >>) at the top right. When displayed, it shows additional information about the highlighted row in 

the grid. 

The editing views allow editing of Full Monte data in the docked pane. Most of this data can also be 

edited in the spreadsheet itself. Details of the editing operation depend on the view and are dealt with 

in the following chapters. 

NOTE: Full Monte allows editing only of its own risk analysis data. No underlying schedule data is ever changed by Full Monte. 

A Status Bar is displayed at the bottom of all views and provides information regarding: 

• The number of rows currently displayed in the view. 

• The name of any applied Filter (and the number of rows included by the filter) 

• The name of any filter being used to define row Highlighting (and the number of rows currently 

highlighted). 

• Any applied Sort. 

• The status of simulation data and selected sensitivity targets (Only if space is available. If 

necessary, make the Window wider or close the edit pane to see all the status bar text). 

NOTE: If the ’sorted on’ information in the Status Bar end with ‘etc.’, hover the mouse over the text to see the full sort 
information.  If the ‘Simulations’ status says ‘Risk Analysis Required’ then some input data has been changed since the last 
analysis was performed. 

3.2 Filters 

Filters are used to select which tasks are displayed in a view.  Different views can have different filters 

applied. 

Filters can be managed (created, edited, deleted) by selecting Manage Filters from the Edit Menu on the 

main Task/Activity Edit view.  Filters can be applied (and created) from the View menu available on all 

views. 

To create a new filter definition either choose Edit, Manage Filters (on the Task/Activity Edit view) or 

choose View, Filter, New Filter on any tabular view. 

If you selected Edit, Manage Filters the dialog shown in Figure 3.1 is displayed. 
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Figure 3.1 

Click ‘Add’ to define a new filter using the Filter Definition dialog.  If you selected View, Filter, New Filter 

then the Filter Definition dialog is displayed directly as shown in Figure 3.2. 

 
Figure 3.2 

Enter a name and description for the new filter. 

Note: A filter is effectively a user defined Boolean field.  As such its name cannot conflict with an 

existing field name used by Full Monte.  

The filter is defined using one or more logical conditions.  Conditions can be combined using AND/OR to 

create more complex criteria. 

As an example, we will create a new filter to only show tasks that have a Risk Path number as shown in 

Figure 3.3.  Risk Path is a Full Monte field that numbers tasks to show the various potential critical paths 

to project completion (or an interim milestone).  For tasks that are never on the critical path it will be 0 
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(zero). For all other tasks, it will be an integer number representing a numbered path.  A simple 

condition we can use will be ‘Risk Path is more than 0’.  Full Monte would also allow us to use ‘Risk Path 

is valid’.  

 
Figure 3.3 

Note: We named the filter ‘Has Risk Path’ partly because it describes what the filter does but also 

because ‘Risk Path’ by itself would not have been a valid filter name because it conflicts with the 

Risk Path field itself. 

The ‘Value’ column can be either a literal value (typed in by the user as in our example) or another Full 

Monte field.  If you click in the cell, Full Monte will display the standard field chooser as shown in Figure 

3.4. This can be dismissed by clicking in the cell a second time to enter a literal value. 

 
Figure 3.4 

A more complex filter is shown in Figure 3.5.   
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Figure 3.5 

The Missed Deadline filter has two conditions.  The first ‘Deadline is valid’ is used to determine if a task 

has a deadline date set.  The second condition then tests if the Early Finish Percentile (80%) date 

calculated by Full Monte is after (greater than) the Deadline date.  Technically the first condition is not 

required as Full Monte would not treat ‘Early Finish Percentile (80%) as after the Deadline date if the 

Deadline date was not set at all however it does aid clarity. 

Click OK to close the Filter Definition dialog.  If you defined the new filter using View, Filter, New Filter 

then the filter is immediately saved and applied to the open view. 

If you defined the filter using Edit, Manage Filters, Add then you will be returned to the Manage Filters 

dialog with your new filter added to those displayed in the list as shown in Figure 3.6. 

 
Figure 3.6 
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Click Close to close the Manage Filters dialog.  If you made any changes (added a new filter or 

modified/deleted an existing filter) then the dialog shown in Figure 3.7 is displayed. 

 

 
Figure 3.7 

Click Yes to save you filter changes.  If you click No, then all changes made via the Manage Filters dialog 

since you opened it will be lost. 

You can apply any filter from the View menu using View, Filter as shown in Figure 3.8. 

 
Figure 3.8 

The options include: 

• None – Clear any existing filter from the view 

• System Filters – Predefined Filters used on some views shipped with Full Monte 

• New Filter – Define a new filter 

• <Named Filters> - Filters defined by the user 

If we select ‘Missed Deadline’ the filter will be applied to the current view as shown in Figure 3.9. 
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Figure 3.9 

Note: Because the View has ‘Observe Hierarchy’ enabled, the view will also include any parent Summary Tasks for the selected 
tasks.  If ‘Observe Hierarchy’ was disabled, then the view would strictly only show tasks that met the filter conditions.  In this 
example, we can see this reflected in the Status Bar which shows 3 rows displayed but only 1 row selected by the filter. 

Clear the filter by selecting View, Filter, None. 

3.3 Highlights 

Full Monte allows rows in a view to be highlighted based on Filter conditions.  To define a filter, see 

section 3.2. 

To apply a highlight, select View, Highlight. The options are: 

• None – Remove any existing highlight from the view 

• System Filters – Use a system defined filter to control highlighting 

• New Filter – Define a new filter to control highlighting 

• <Named Filters> - Use an existing named filter to control highlighting 

In the example shown in Figure 3.10, the filter ‘Missed Deadline’ has been used to control highlighting. 
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Figure 3.10 

3.4 Sort Order 

The sort order for each Full Monte View can be specified under View, Sort Order… as shown in figure 

3.11. 

 
Figure 3.11 

Additional columns can be added to sort within higher level columns.   
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If the View ‘Observe Hierarchy’ (Full Monte for Microsoft Project) or ‘Group by WBS’ (Full Monte for 

Primavera P6) option is enabled, then tasks/activities will be group by summary row/WBS first and then 

sorted within each group. 

To sort all tasks/activities into a specific order regardless of their parent summary row/WBS, disable the 

‘Observe Hierarchy’/’Group by WBS’ option. 
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Chapter 4:  Editing Full Monte Data 

4.1 Task/Activity Duration Uncertainty Information 

When you open a project as described in Chapter 2, you will be presented with the Task Edit view, 

which is one of the tabular views described in Chapter 3 and shown in Figure 4.1. 

 

Figure 4.1 

NOTE: The layout can be customized as discussed in Chapter 13. Any changes are saved on a per-user basis and will be used the 
next time you access this view. There is an option to revert to the default configuration on the View menu. 

The example shown in Figure 4.1 is from Full Monte for Primavera P6 (observe the hierarchical Activity 

ID). In Full Monte for Microsoft Project the first column is the numeric Task ID with the option to 

expand/collapse the hierarchy on the Task Name as shown in Figure 4.2. 
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Figure 4.2 

The Activity Edit view menu bar contains two shortcut buttons to launch Risk Analysis and open the 

Graphs view (also accessible from the View/Open named View menu). 

Distribution data are inherited by default, so, for example, you can set a default for the whole project, 

override this for a section of the project, and then override it again for individual activities. In the grid, 

inherited values are shown in grey. In the above example, everything is inherited from the top level 

(highlighted in Yellow), except for the WBS/Summary element “Hardware”, which defines a new default 

for its children. This, in turn, is overridden again for Activity A1030/Task ID 7.  The Early Finish Histogram 

column initially displays NA until a Risk Analysis has been performed. 

Distribution values can be edited in the grid or in the docked panel to the right. 

NOTE: Editing in the grid is explained at the end of this chapter. 

4.2 Templates 

There is an ability to define and apply templates to quickly enter data on activities with similar profiles. 

Four templates are supplied with the product, but you can modify these and add your own.  See Chapter 

14 for further information on creating/editing templates. 

NOTE: There must always be a template called “Default.” It is used as the default top level and is initially inherited by all 
activities in a new project. 

Templates can be assigned to one or more activities as follows: 

To apply a template to a single summary element/activity, simply right-click on the summary/activity in 

the grid and choose Apply Template from the context menu as shown in figure 4.3. 
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Figure 4.3 

To apply a template to multiple summary elements/activities, select all the required rows using standard 

keystrokes such as CTRL+Click, Shift+Click, or Click+drag. To select all rows, choose Select All from the 

Edit menu or type CTRL+A.  

NOTE: Activities in summary rows that are not expanded will not be selected by the above selection operations and will not be 
directly updated by template application. However, if such activities are set to inherit uncertainty information they may be 
affected by changes applied to higher level summary elements. 

After selecting the required template, the confirmation dialog shown in figure 4.4 is displayed. 

 

Figure 4.4 
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The template confirmation dialog displays summary information regarding the number of activities that 

will be affected by the template application. 

Note: The summary information is only in respect of activities that are currently selected in the Activity Edit view. 

Note: The Template Confirmation dialog can be suppressed by choosing ‘Don’t show this dialog again in this session’.  If you 
subsequently wish to have the dialog displayed, hold the Control (CTRL) key while choosing ‘Apply Template’ from the right-
click context menu.  

The confirmation dialog can also control how the information from the template is applied: 

• Set all tasks explicitly: If you are applying the template to multiple levels of summary and 

activity elements, then choosing this option will explicitly set the template uncertainty 

information to all selected elements rather than just setting the higher level WBS elements and 

allowing lower level summary/activity elements to inherit the relevant uncertainty information. 

• Update distributions/correlations only: These options allow you to control what template data 

is applied to the selected summary/activity elements. 

Note: Templates can be configured to either update duration distribution, correlation or both type of data. Template 
configuration takes precedence over Apply Template confirmation. 

Note: The Activity Edit right click context menu also contains options to reset selected activities to inherit Distribution or 
Correlation data. 

4.3 Apply Templates based on User Defined Fields or Lookup Tables 

It is also possible to apply templates based on template names entered into custom lookup fields in the 

schedule. 

For Microsoft Project, choose a Custom Text field to contain the template names. To avoid data entry 

errors, we suggest defining an associated ‘Lookup’ table with a list of valid template names. See figure 

4.5 for an example. In the example, Text20 has been renamed ‘Assessment 1’ but this is optional. 

  
Figure 4.5 
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To apply the templates defined in the custom text field, select the required activities in Full Monte, right 

click and choose Apply Template, From Text Field and select the required Microsoft Project custom field 

as shown in figure 4.6 

 
Figure 4.6 

4.4 Apply Templates based on User Number Custom Fields 

With Microsoft Project, template uncertainty can also be applied from Custom Number fields. The 

associated template names in Full Monte must be numeric (1,2,3 etc.). 

There is special handling for the number 0 in the selected custom field.  When the templates are being 

applied, if there is no template called “0”, then 0 will be interpreted as ‘do nothing’ (the same as a blank 

entry when applying templates from a text field) so any existing uncertainty will not be changed.  

However, if a template called “0” has been defined then that will be applied.  A typical use case would 

be to define a template called “0” that sets the distribution type to (None) to remove an uncertainty 

from tasks where a numeric risk score was not specified. 
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For Primavera P6, define a custom Activity Code ‘Lookup Table’ as shown in figure 4.7 

 
Figure 4.7 

 

To apply the templates defined in the lookup table, select the required activities, right click, and choose 

Apply Template, From Lookup Table and select the required Table as shown in figure 4.8 
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Figure 4.8 

 

NOTE: The template name entered in the custom text/code field must match exactly with a template name defined in Full 
Monte.  

4.5 Manually Entering Uncertainty Information 

If you do not want to use a template, you can enter the parameters individually. To assign a probability 

distribution to the duration of this activity, first choose the general shape from the drop-down menu. 

Five different shapes are available: beta, lognormal, normal, triangular, and uniform. To determine 

which to choose for your application, see Appendix A, Probability Distributions. 

Depending upon which probability distribution shape you choose, the controls will be enabled to allow 

entry of either a 2- or 3-point estimate of the duration. The uniform, normal, and lognormal 

distributions are each defined completely by two parameters, so Full Monte calculates the most likely 

value for you. In either case, you can enter the information either as an absolute duration or a 

percentage of the deterministic duration. (You are reminded of the current value of the deterministic 

duration above the data entry fields.) Whichever entry method you use, Full Monte will prorate the 

values when the activity is progressed or its duration has changed, so you will not have to update these 

as the project progresses unless you want to. 

You can also enter a confidence interval for the optimistic and pessimistic values you enter. By default, it 

is set to 100%, meaning you are 100% sure that the actual value will fall between the values entered.   

NOTE: In the case of the triangular distribution, this is similar to what other systems call the Trigen distribution. In Full Monte, 
this concept is extended to apply to all distribution types.   

NOTE: 100% confidence cannot be strictly true for those distribution types that have infinitely long tails, namely the normal and 
lognormal. In these cases, Full Monte interprets 100% as a 6-standard-deviation range, or about 99.73%. 
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As you enter the data described above, the picture will change to indicate what the distribution function 

actually looks like, with the optimistic, most likely, and pessimistic values marked, along with the 

absolute limits if these are different.  

NOTE: If the picture disappears, you have broken one of the rules defined in section 4.3. 

4.6 Correlation 

You can optionally enter correlation information. Full Monte implements correlations differently than 

other systems, allowing you to correlate each activity not directly with other activities but with shared 

influencing factors, which are called “correlation sources”. (For more information about correlation 

sources, please see Appendix B: Correlations.) Click on Correlation (around the middle of the edit panel) 

to bring up the correlation grid as shown in figure 4.9.   

 

NOTE: Once you have clicked on Set Correlations to display the current correlations, if these are not inherited, then the 
button’s function changes as illustrated in figure 4.9 to Inherit Correlations. Clicking on it will delete the specific correlation for 
this activity and revert to the values inherited from above. 

 

 

Figure 4.9 

 

Position the cursor in the first cell under the heading Correlation Source (on the right side of the 

screen). From the drop-down menu, choose the correlation source or type in a new one. (Once you type 

in a correlation source, it will appear in the drop-down menu next time.) In the second column, enter a 

percentage for the correlation coefficient. This should be between -100% and +100%, and the sum of 
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the squares of the values entered must not exceed 10,000 (i.e., if expressed as fractions rather than 

percentages, the sum of squares cannot exceed 1). 

 

Note that this correlation coefficient is between the duration of the current activity and the specified 

correlation source. The correlation coefficient between any pair of activities correlated with this same 

factor will be the product of the two entered correlation coefficients, interpreting them as fractions. For 

example, if the two activities have coefficients of 50% and 70%, the correlation between the two activity 

durations will be 35%.  

NOTE: This also means that if you enter negative correlations for two activities, they will be positively correlated with one 
another. If you want a negative correlation between two activities, one should be negatively and one positively correlated with 
the source. 

This novel way of specifying correlations allows Full Monte to properly model correlations between any 

number of activities without the user having to resort to programming. (For more information on how 

this works, see Appendix B: Correlations.) After you have applied the changes, you can see the implied 

correlations with other activities by clicking View Correlations to display the grid illustrated in figure 

4.10. (This button is enabled only if there is at least one other activity correlated with the current 

activity.)  

  

Figure 4.10 

 

The grid shown in figure 4.9 lists all the activities correlated with the current activity, in descending 

order of the theoretical correlation coefficient between each activity and the current activity. Clicking on 
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one of the rows produces a scatter diagram of the relationship between the two activities, as illustrated 

in figure 4.11. 

 

 

Figure 4.11 

 

Each point on the scatter diagram represents a pair of duration values sampled from the joint 

distribution of the durations of the two activities. The blue bars indicate the sampled frequency 

functions. The text indicates the values of their means and standard deviations and the actually sampled 

correlation coefficient. 
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NOTE: Correlations can be inherited, so if you wanted to correlate every activity duration in the entire project, you could enter 
the name of the source and the coefficient at the top level with just a few keystrokes.   

4.7 Branching and Task Existence  

Threats (Risks) and Opportunities are events that may, or may not, occur.  For example, having 

completed testing on a module it may, or may not, pass.  This is a ‘risk’ where the sequence of work that 

follows testing may change depending on the outcome.  Likewise, the duration of future work may be 

shortened if a new fabrication process becomes available.   We can create alternate logic to model this 

opportunity.  It is also possible to model alternate logic to simply consider the impact of schedule delays.  

The two forms of ‘branching’ and task existence modelling in this section allow us to model these 

scenarios. 

4.7.1 Task Existence 

The simplest form of conditional logic in Full Monte is Task Existence.  This allows us to specify the 

probability that a specific task will need to be performed. 

In Figure 4.12 the ‘Repair’ task may not always be required. In fact, based on historical analysis, we 

might know that units fail testing, requiring repair, only 20% of the time. 

  Figure 4.12 

Note: In versions of Full Monte prior to 3.1, this scenario was modelled using Probabilistic Branching described in section 4.6.2.  
Task Existence is a simpler alternative. 

Knowing that ‘Repair’ only has a 20% chance of being required, we can specify this using Task Existence.  

When performing the risk analysis (simulation), Full Monte will only consider the duration and cost of 

task ‘Repair’ 20% of the time.  For the other 80% of the simulations the task will be treated as having 

zero duration and cost.  The logic will remain intact so Deliver will still follow Test (and Repair 20% of the 

time). 

Task Existence is specified by selecting the task that has less than 100% chance of existing (100% is 

always the default). Then, in the edit pane, click Existence.  The edit pane will display controls for 

Discrete Risk ID and Existence Probability as shown in Figure 4.13. 

Test Repair Deliver 
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Figure 4.13 

The controls for Discrete Risk ID and Task Existence are mutually exclusive.  The Discrete Risk ID allows 

you to select a risk defined in the Edit, Manage Risk dialog.  This allows a risk that affects multiple tasks 

to be defined once and the probability of occurrence managed in one place.  Alternatively, as in our 

example, you can simply enter the probability that this task will exist. 

In Figure 4.13 we can see that no task duration uncertainty has been specified. Normally Full Monte 

would not perform a simulation on a project with no task uncertainty information but in this case the 

Task Existence will count as ‘uncertainty’ and the simulation can be performed.  The result will be a 

simple bi-modal distribution showing how the Delivery date is affected by the probability of ‘Repair’ 

having to be performed as shown in Figure 4.14. 
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Figure 4.14 

Note: Full Monte is showing we have a 100% chance of finishing by the deterministic date calculated by Microsoft Project 
because Project is always including the repair work in its analysis.  If you have Microsoft Project Professional (as opposed to the 
Standard edition), you can set the Repair task Inactive (on the General tab of the Task Information dialog) so Microsoft Project 
does not include it when performing the critical path calculation.  In this case the results shown by Full Monte will be the same 
except the chance of achieving the deterministic finish date in our example will change to 80%. 

4.7.2 Probabilistic Branching 

Where a task has more than one successor, Probabilistic branching allows you to specify the probability 

of each successor being executed.  This type of branching can be used model both threats and 

opportunities although Task Existence probability described in section 4.6.1 may be a simpler way to 

model threats in your schedule. 

Only one successor will be included in individual simulation.  A good practice is to specify a percentage 

chance for each successor although this is not mandatory as the software will scale the entries to 

percentages anyway. 

In Figure 4.15, an example is shown where we have three, mutually exclusive, options for 

manufacturing.  Option 1 has a 50% chance of being selected, Option 30%, and Option 3 just 20%.  The 

final selection will depend on availability of the option but we are modelling the likely chance of each 

being available once design is complete.  As mentioned above the percentages add up to 100% but we 

could have equally used values of 5 , 3, and 2 if this was more convenient. 
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Figure 4.15 

During each simulation, the software will randomly choose one of the Design successors, considering 

their relative probability, and include that tasks (or tasks).  The tasks that were not selected will not be 

included and have no effect on time or cost. In the example, the tasks labelled Option 1-3 could 

comprise many discrete tasks. 

4.7.3 Conditional Branching 

Conditional Branching can be used to model risk mitigation for late delivery. For example, if the original 

schedule calls for all subcomponents to be delivered before integration testing can take place, but one 

subcomponent has very high risk, alternate logic can be included to allow that subcomponent to 

undergo further unit testing and subsequently integrated later in the system testing phase if it arrives 

late. 

Consider the schedule shown in Figure 4.16. The two summary tasks represent two different schedules 

for the same project. The second summary task ‘Risk Mitigation Model’ shows additional logic via 

‘Additional Unit testing’ that will be included by Full Monte if ‘Assembly A’ is delivered later than 

11/1/2016.   

 



Full Monte SRA 3.6 User Guide – May 2023  31 

 

Figure 4.16 

We can see that by mitigating the delay to Assembly A we have improved our chance of on-time delivery 

to 42% compared to just 1% pre-mitigation.  More work will be required to bring the chance of delivery 

up to an even more acceptable 80%. 

To enter the Conditional Branching information, select the predecessor task that may be delayed and 

then click the ‘Branching’ button on the edit pane. Select ‘Conditional’ in the drop-down as shown in 

Figure 4.17. 

 
Figure 4.17 

The two alternate successors for task ‘Assembly A’ are shown in the grid. The logic to task ‘Integration 

Testing’ will be included during the simulation if the current task ‘Assembly A’ finishes on or before 

11/1/16. If ‘Assembly A’ finishes after 11/1/16 then the logic to task ‘Additional Unit test’ will be 

followed.  

NOTE: You do not have to enter the dates in order, and the missing date can be anywhere. When you click on Apply Changes, 
Full Monte will display them in order. If you enter dates in every row, the latest date will be replaced with “NA.” 

 

4.8 Delivery Milestone Date Uncertainty / Input Milestones 

Many projects rely on deliverables from external sources including design approval and material 

delivery. These are typically represented as an input Milestone.  These deliverables are also often 

subject to some uncertainty which Full Monte can model as a range of dates. Full Monte defines an 

input Milestone as a zero-duration milestone with one of the following constraint types; ‘Start No Earlier 

Than’, ‘Start On’, ‘Finish No Earlier Than’, ‘Finish On’ and at least one successor task. Barbecana 

recommends using a ‘Start No Earlier Than’ constraint. 



Full Monte SRA 3.6 User Guide – May 2023  32 

 

The example in Figure 4.18 shows a small project where Assembly A is being developed in-house and 

Assembly B is being supplied by an external subcontractor. The contractor has committed to deliver on 

5/8/17.   Integration cannot start until both assemblies are completed/delivered.   

 
Figure 4.18 

For our example, we will model both duration uncertainty on our in-house work and a range of dates 

that the external Assembly B may be delivered.    

To enter this data into Full Monte first select the input Milestone.  Provided it meets the criteria 

described above, the edit pane will change to allow the entry of a range of dates as shown in Figure 

4.19. 

 
Figure 4.19 

In the example, we have specified a Beta distribution based on an Optimistic delivery of 5/5, Most Likely 

delivery of 5/8, and a Pessimistic delivery of 5/11. 

Figure 4.20 shows the results of the simulation and we can see that, based on our input assumptions, 

the subcontractor will be on the critical path 14% of the time despite originally having float/slack. 
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Figure 4.20 

 

4.9 Validating and Committing Changes 

When you have made changes in the edit panel, both the Apply Changes and Cancel buttons will be 

enabled. You cannot move to a different activity in the grid until you either apply or cancel the changes. 

Click on Apply Changes to commit the changes to the grid, or Cancel to discard them. In either case, 

both buttons will then be disabled. 

 

NOTE: Full Monte operates a two-stage commit process. Committing the changes as described here commits them only to the 
memory image of the project. They are not committed to the database until you close the view, at which point you will be 
asked whether to save or not. 

 

Apply Changes also performs a number of validity checks and may display an error message as a result. 

Until you try to apply the changes, the panel deliberately allows you to have inconsistent data because 

this is sometimes necessary temporarily while making a number of related changes. An indication that a 

rule has been broken is that the pictorial representation of the distribution will not appear. Clicking on 

Apply Changes in such a case will tell you what the problem is. Here are the rules: 

1. The pessimistic value must be strictly greater than the optimistic value. 

2. The most likely value (where applicable) must be between the two, inclusive. 

3. Confidence must be between 50% and 100% inclusive. 

4. The optimistic value must be no less than zero after adjusting for the confidence value. 

5. For lognormal only, optimistic must be strictly greater than zero. 

NOTE: The absolute minimum of a lognormal is always zero, but Full Monte interprets the optimistic value so that about 1 in 
750 samples fall between 0 and the optimistic value. 

4.10 Editing in the Tabular Grid 

Appropriate data may be directly entered into the tabular grid. 

Editable columns are shown in blue when the row is selected, as shown in figure 4.6. You can enter 

percentages, durations and, for Input Milestones, dates.       

NOTE: One disadvantage of editing in the grid is that each change is validated as soon as you leave the cell, so you may 
sometimes have to be careful in what order you make the changes. For example, if you had a triangular distribution and wanted 
to change the optimistic value from 50 to 65 days and the most likely value from 60 to 75 days, you would have to make the 
second change first to avoid breaking the rules even temporarily.  
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4.11 Data Import 

4.11.1 Import for Microsoft Project 

Full Monte for Microsoft Project supports loading duration uncertainty and other task information from 

Microsoft Project custom fields using File, Import.  From Full Monte version 3.6, multiple import/export 

definitions can be saved. 

File, Import allows the loading of the following data from Project fields. 

On first use, the Import/Export dialog will be empty, as shown in figure 4.21. 

 
Figure 4.21 

The radio buttons specify if the import definition is to be used to import task or milestone data.  This is 

disabled for export as only task data can be exported. 

Imports allow the loading of the following information: 

• Duration Distribution Type 

• Duration Optimistic 

• Duration Most Likely 

• Duration Pessimistic 

• Duration Confidence Interval 

• Probability of Existence (%) 

• Discrete Risk 

If the import is for Milestone data, then date fields must be used for the Duration Uncertainty fields.  

To create a new import/export definition, first enter a name for the definition. Then click in the first 

empty row of the grid and it will be pre-populated with the basic fields. 



Full Monte SRA 3.6 User Guide – May 2023  35 

 

The initial Project import fields can be modified by clicking on the field and choosing a new value. 

After creating the definition, click Save to save the changes.  New definitions can be created by clicking 

New and definitions no longer required can be removed by clicking Delete. 

An existing definition can be copied by modifying the displayed definition name. 

After any changes, click Save to commit the changes before executing the import/export. 

An example import definition is shown in figure 4.22. 

  
Figure 4.22 

In Figure 4.22 the import has been configured to load task duration uncertainty data from Text10 and 
duration fields Duration1 (Optimistic), Duration (Most Likely), and Duration3 (Pessimistic).  

The Duration Distribution Type field can be imported from either Text or Numeric custom fields.  Only 
valid data will be loaded as defined in the following table: 
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Distribution Type Text Field Numeric Field 

<No Change> <blank> Not Applicable 

None (None) 0 

Beta Beta 4 

LogNormal LogNormal 5 

Normal Normal 3 

Triangular Triangular 2 

Uniform Uniform 1 

 

Note: If the custom text column containing the distribution type is empty (blank), then no changes will be made to existing 
uncertainty data in Full Monte for that task.  If you wish to remove uncertainty information for a task, then the input custom 
column should contain ‘(None)’ (or 0 if using a custom numeric column). 

The duration optimistic, most likely, and pessimistic values can be imported from either custom 
Duration or Text fields (or Date fields for Milestones).  As Microsoft Project Duration custom fields 
cannot contain percentages you must use a custom Text field if you wish to import percentages. If you 
are importing discrete durations, then we recommend using Duration custom fields because Microsoft 
Project can then validate the values are valid durations. 

The import will replace any existing uncertainty data for the task (unless the distribution type is loaded 
from a custom Text field and that field is blank).   

For in-progress tasks this can create an issue if the imported data has not been updated to reflect 
progress on the task.   

When a project with existing uncertainty data is opened in Full Monte, Full Monte automatically pro-
rates the uncertainty information on each task considering progress.  However, if you then re-import the 
original data from custom columns then the pro-rated data will be replaced with the original uncertainty 
and can lead to remaining uncertainty being larger than expected.  If you are re-importing uncertainty 
data, perhaps to include new scope, then you must either set the duration distribution type custom text 
field for existing tasks to blank (Empty) or enable the check box ‘Pro-rate In-progress tasks’ so that Full 
Monte will adjust the imported data to consider progress.  

4.11.2 Import for Primavera P6 

Full Monte for Primavera P6 supports loading duration uncertainty and other task information from 
Primavera P6 User Defined activity fields using File, Import.   
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There are three configurations for the import.   

Only the specific Primavera User Defined Fields for the required import need to be defined. In total 
there are 8 User Defined Fields or Activity Codes that can be imported.   

The user is responsible for creating the fields in Primavera P6. Take care to set the correct Data Type. 

 

The 8th field is ‘FM Distribution Type’.  This can either be defined as a text User Defined Field or as an 
Activity Code.  This field is used to define the relevant distribution for both Duration and Milestone 
uncertainty values. 

Here is an example for defining FM Distribution Type as an Activity Code. 
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The ‘values’ can be either Beta, LogNormal, Normal, Triangular, Uniform or abbreviated to B, L, N, T, U. 
The value ‘Constant’ or ‘C’ can be used instead of Uniform or U. 

The first configuration imports Duration Uncertainty data. 

 

The FM Duration Distribution Type user defined field must contain a type supported by Full Monte 
(Triangular, Beta, Normal, LogNormal, or Uniform).  If the FM Duration Distribution Type is empty 
(blank) then no data will be loaded for that activity. 
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If you have in-progress activities and do not wish to manually adjust the specified durations values to 
match the current progress, you can check the ‘Pro-rate In-Progress Activities’ option to have Full Monte 
automatically adjust the Uncertainty values to reflect progress. 

The second configuration can be used to import Discrete Risk Assignments. The imported Risk ID must 
match an existing Discrete Risk defined in Full Monte (Edit, Manage Risks). 

 

The third configuration can be used to import Input Milestone Date Uncertainty.  

  

The FM Milestone Date Distribution Type user defined field must contain a type supported by Full 
Monte (Triangular, Beta, Normal, or Uniform).  If the FM Milestone Date Distribution Type user defined 
field is empty (blank) then no data will be loaded for that milestone. 
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4.12 Data Export 

Note: Currently only supported by Full Monte for Microsoft Project. For Primavera P6 please see the related feature Edit, P6 
User Defined Fields. 

Full Monte data and results can be saved to Microsoft Project custom fields on a one-off basis using the 
File; Export… menu option. 

Note: Full Monte does not check for any existing data in the custom fields specified for the 
export. Any existing data in those fields will be overwritten without warning by the export. 

  
Figure 4.23 

While most Full Monte fields can only be exported to Microsoft Project custom fields of the same data 
type, some fields can be exported to multiple data types. 

Duration Distribution Type – This can be exported to either a Numeric or Text custom field.  

Export values will be: 

Distribution Type Numeric Field Text Field 

None 0 (None) 

Beta 4 Beta 

LogNormal 5 LogNormal 
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Normal 3 Normal 

Triangular 2 Triangular 

Uniform 1 Uniform 

Duration Optimistic/Most Likely/Pessimistic – These fields can be exported to either Duration or Text 
custom fields.   

Note: if you choose to export optimistic/most likely/pessimistic duration values represented in 
Full Monte as percentages to a Duration custom field, the percentage will be converted to 
duration values. 

 

4.13 Manage Risks 

The Edit, Manage Risks dialog is shown in Figure 4.24:  

 
Figure 2.24 

This dialog allows the user to create and manage risks that can be applied to the schedule. Risks are 

random events that may or may not occur.   

Full Monte can model risks in two ways.  

1) By assigning a risk that has a Probability of occurrence but no Duration Impact (Impact is 0d), 

the probability will be assigned to the Task Existence and will govern whether the entire task 

exists or not. This mechanism was supported in earlier versions of Full Monte. 

2) By assigning a risk that has both a Probability and a Duration Impact to a task, the Probability 

will govern the chance of the Duration Impact being added to the task duration during the 

simulation. This is new to Full Monte version 3.6. 

Task Existence 

An example using an assigned risk to control Task Existence is shown in Figure 2.25. 
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Figure 2.25 

Task A Rework is an additional task in the schedule to represent the additional work that may be 

required if its predecessor fails testing.  The Impact is the Duration (and resources) of the additional 

task.  It has been marked ‘inactive’ in Microsoft Project, but Full Monte will consider the task active in 

10% of the Simulations (based on the definition of risk RSK003). 

The probability distribution histogram for Path A Finish is shown in Figure 2.26 

 
Figure 2.26 

In 90% of the simulations the project finished around 11/7 but for the remaining 10% of the simulations, 

the risk was active, and the finish is centered around 11/14 (5 working days later) 

Duration Impact 

An example using an assigned risk that includes a Duration Impact is shown in Figure 2.27. 

 
Figure 2.27 
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For this example, risk RSK002 defines both a probability and a duration impact. When it is applied to 

Task B, for 10% of the simulations the duration impact (5 days) will be added to the task duration during 

the simulation. 

The probability distribution histogram for Path B Finish is shown in Figure 2.28. 

 
Figure 2.28 

Again, for 90% of the simulations the finish was around 11/7 and for the remaining 10% of the 

simulations, the finish was around 11/14. 

Figures 2.26 and 2.28 are examples of Bi-Modal (more generically multi-modal) distributions that are 

typical when risks (random events) are included in the schedule.  While the histogram can be confusing 

to interpret, the cumulative S-Curve can still be easily used to determine the confidence of finishing by a 

particular date.  In both these examples we have an 80% confidence of finishing by 11/9/22. 

Cost Impact 

A Cost Impact can also be defined for any discrete risk. This cost will be included into Fixed Costs for the 

task when the risk is active based on Probability.  

Note: If a risk with a duration impact is assigned to a resource loaded task (with appropriate rates), the 

resource cost will increase for work and cost resources when the duration impact is applied to the task. 
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Chapter 5:  Editing Full Monte Data for Resources / Costs 

Costs are calculated by Full Monte based on Resources and Costs assigned to tasks/activities in the 

schedule. 

5.1 Microsoft Project 

Costs in Microsoft Project are derived from resources assigned to tasks and fixed costs. 

Microsoft Project supports three types of resources: 

• Work (Labor) 

• Material 

• Cost 

For Work and Material resources, cost is calculated by multiplying the assigned units by the rate 

specified for the resource.  Cost resources are assigned using the cost value.  For example, if a 10d task 

on an 8hr/day calendar has a Work resource assigned at a level of 100% and the standard rate for that 

resource is $50/hr, then the total cost for the task will be $4,000 (10d * 8hrs * $50/hr). 

Any Fixed Costs assigned to the task are added to the resource cost to derive a total task cost. 

When Duration Uncertainty data has been specified for a task in Full Monte, Work and Cost resource 

costs are prorated based on the sampled duration in each simulation.   

Using the example above, assume the task has +/- 1 Day of uncertainty. If the sampled duration in a 

simulation is 9d than the resource cost will become 9d/10d*$4000 = $3,600 for that iteration of the 

simulation. In practice the calculation is more complex because it takes into account any rates change 

from time-based rate escalation in Microsoft Project and/or resource rate uncertainty defined in Full 

Monte.  

Material and Fixed Costs are not modified during the simulation. 

Note: While technically Microsoft project allows the manual editing of the ‘Cost’ column, this is 

not recommended because costs derived from resources may not match the manually entered 

value. Full Monte always bases costs on assigned resources and fixed costs. It will not be aware 

of any manually modified ‘Cost’ values.  

5.2 Oracle Primavera 

Costs in Primavera are derived from Resource Costs and Expense Costs. 

Primavera supports three types of resources: 

• Labor (People) 

• Material (Supplies) 

• Non-Labor (Machinery, Equipment, etc.) 
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5.3 Resource rate Uncertainty 

Selecting the menu item Edit/Edit Resources takes you to a similar view for editing distributions on 

resource cost rates.   

NOTE: This menu item will be disabled if there are no cost rates associated with any resources 

used by the project or the resource fields are not mapped in Full Monte for Microsoft Project (see 

the Full Monte for Microsoft Project Installation Guide). 

 

Figure 5.1 

 

The view shows only those resources assigned to activities in this project. It works in a similar way to the 

Activity Edit view. 

For individual resources, you can enter data only if there is a cost rate defined. If there is only one rate 

for the resource, you can enter the values in currency units. If there is more than one rate, that is if 

there is cost escalation, all rates are assumed to move in unison and the distribution parameters must 

be entered as percentages. 

For higher levels in the resource hierarchy, data must be entered in percentage terms, and it is used as 

defaults for the lower levels. 

Correlations work in the same way as activity durations. Resource rates can be correlated with either 

other resource rates or with activity durations or both.  

NOTE: During the simulation, the cost of each activity is calculated using its resource usage and the appropriate rate, having 
regard to any escalation.   
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When you have finished you can close the view, and you will be back in the Activity Edit view. You will 

be prompted whether you want to save any changes made to the resource rate distributions. 



Full Monte SRA 3.6 User Guide – May 2023  47 

 

Chapter 6:  Editing Full Monte Data for Calendars 

[This capability is available only in Full Monte for Primavera P6.] 

Selecting the menu item Edit/Edit Calendars takes you to a somewhat similar view for editing calendars. 

It looks like the example shown in figure 6.1. 

 

Figure 6.1 

 

The view shows only those calendars assigned to activities in this project or to their resources. The way 

calendars are modeled requires some explanation. There are four basic models: 

1. Full days may be lost or not on a seasonal and random basis. 

2. A randomly generated proportion of a day may be lost, this proportion being generated from a 

lognormal distribution.   

3. Full weeks may be lost or not on a seasonal and random basis. 

4. A randomly generated proportion of a week may be lost, this proportion being generated from a 

lognormal distribution.   

The model is used in conjunction with an expected value for the particular week number. In the above 

example, we expect to lose 20% of the working time between weeks 39 and 47 inclusive, and none at 

the other times. During the simulation, Full Monte will interpolate the probability between specified 

points, including wrapping around the year-end from the last week number to the first. (Any odd days in 

week 53 are treated as part of week 52 for this purpose.) 
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NOTE: If your data is not seasonal, maybe because it has nothing to do with the weather, you only need to add one row to the 
grid, and it does not matter what the week number is. 

 

It is also possible to specify a correlation between consecutive days or weeks. This is meant to model the 

extent to which one period affects the next and allows modeling of the fact that the weather is more 

likely to be also bad on the day following an episode of bad weather. A default is provided of 50% for 

daily models and 0% for weekly models, which is appropriate for some measures of the weather. (The 

effect wears off rapidly with time. Raising 50% to the power of 7 — to get the weekly value — gives less 

than 1%, which would not be material.) 

NOTE: Correlations of more than 70% for daily models (8% for weekly models) are rarely appropriate, especially when the 
probability of lost time is also high. With the discrete models (full days or weeks lost) in particular, even moderate correlations 
when used in conjunction with high probabilities of lost time for extended parts of the year can result in unintentionally long 
periods with no working time, with consequent effects on project duration. 

When you see the results (see Chapters 8 and 9), you will notice that this does not change the reported 

duration, which is typically in working days, but it does change the elapsed duration. Two activities with 

the same duration (in working days) may take different times (or elapsed durations) if they occur in 

different periods. This is a much better way to model the weather than using correlations. 

NOTE: Two activities that both depend on the weather in the same location are correlated only if they happen at the same 
time, which, in theory at least, is not known in advance. Modeling the connection with a correlation between the two durations 
is therefore not as realistic as modeling the calendar as described above. 



Full Monte SRA 3.6 User Guide – May 2023  49 

 

Chapter 7:  Risk Analysis (Monte Carlo Simulation) 

7.1 Running Risk Analysis 

This is performed by clicking on the Risk Analysis button on any tabular view.  The Risk Analysis dialog is 

displayed. 

7.1.1 Full Monte for Microsoft Project 

 

Figure 7.1 

The edit controls are populated using the values last used for this project, or system defaults otherwise. 

You can choose several options, as described below.  

Number of Simulations: The larger this number, the better your results will be. Not only will your results 

be more accurate, but the graphics will tend to be smoother and therefore more aesthetically pleasing. 

The only downside to doing more simulations is the additional processing time. However, Full Monte is 

fast, so you can afford to do more simulations than might be practical with slower products. We 

recommend a minimum of 10,000 for presentation reports. 

Full Backward Pass: For each iteration of the simulation, Full Monte performs a complete Forward pass 

of the Critical Path Method (CPM) algorithm. This calculates the early dates and histograms, sensitivity 

(Tornado chart), criticality, and basis (diagnostic) information. This forward pass is performed regardless 

of the setting of the ‘Full Backward Pass’ option. 

If Late Dates and Slacks/Floats (calculated by a CPM Backward pass) are required, then enable the 

option for a ‘Full Backward Pass’.  This will roughly double the amount of time required for each 

simulation.  For most schedule risk analysis purposes this option is not required. 

Note (Microsoft Project only): If the project contains tasks using the As Late as Possible (ALAP) 

constraint type, then the Full Backward Pass option will be enabled, and cannot be disabled, as 

the backward pass and an additional forward pass are required to correctly process ALAP 

constraints as interpreted by Microsoft Project.  

Always Honor Constraints (Full Monte for Microsoft Project only): Since we are trying to study the 

effect of uncertainty on the schedule, it is best to allow the analysis to show how delays to predecessors 

can affect successors. Constraint Dates such as ‘Start No Later Than’, ‘Finish No Later Than, ‘Finish On’, 

etc. can prevent tasks moving into the future as driven by logic. Microsoft Project has a setting 
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called ’Tasks will always honor their constraint dates’ (Options, Schedule).  When set, this option allows 

constraint dates (Start/Finish No Later and Must Start/Finish On) to prevent early dates from moving 

into the future even if logic dictates that the dates are not achievable.  This creates an 

unrealistic/unattainable goal.  If the option is set in Microsoft Project, it will also be set in Full Monte as 

our first goal is to honor data from Microsoft Project. However, the option can also be temporarily 

disabled in Full Monte by clearing the ‘Always Honor Constraints’ check box. When disabled, Full Monte 

will modify the effect of certain constraint types as follows: 

Constraint Type Treated As 

Must Start On Start No Earlier Than 

Must Finish On Finish No Earlier Than 

Start No Later Than Ignored 

Finish No Later Than Ignored 

This allows Full Monte to produce a more realistic forecast completion date based on logic rather than 

artificial, unrealistic, constraints. 

7.1.2 Full Monte for Primavera P6 

 
Figure 7.1 

Number of Simulations: The larger this number, the better your results will be. Not only will your results 

be more accurate, but the graphics will tend to be smoother and therefore more aesthetically pleasing. 

The only downside to doing more simulations is the additional processing time. However, Full Monte is 

fast, so you can afford to do more simulations than might be practical with slower products. We 

recommend a minimum of 10,000 for presentation reports. 

Full Backward Pass: For each iteration of the simulation, Full Monte performs a complete Forward pass 

of the Critical Path Method (CPM) algorithm. This calculates the early dates and histograms, sensitivity 

(Tornado chart), criticality, and basis (diagnostic) information. This forward pass is performed regardless 

of the setting of the ‘Full Backward Pass’ option. 

If Late Dates and Slacks/Floats (calculated by a CPM Backward pass) are required, then enable the 

option for a ‘Full Backward Pass’.  This will roughly double the amount of time required for each 

simulation.  For most schedule risk analysis purposes, this option is not required. 

Honor Mandatory Constraints (Full Monte for Primavera P6 only): Since we are trying to study the 

effect of uncertainty on the schedule, it is best to allow the analysis to show how delays to predecessors 
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can affect successors. P6 Mandatory Start/Finish Constraints can prevent tasks moving into the future as 

driven by logic. By default, Full Monte for P6 will honor Mandatory Start/Finish Constraint dates the 

same as P6. However, if the user wishes to see more realistic future dates, the user can deselect this 

option in which case Full Monte will modify the treatment of Mandatory Constraints as follows: 

Constraint Type Treated As 

Mandatory Start Must Start On 

Mandatory Finish Must Finish On 

This allows Full Monte to produce a more realistic forecast completion date based on logic rather than 

artificial, unrealistic, constraints. 

7.1.3 Other Options common to all scheduling tools 

Preferred Date/Duration Histogram Interval:  By default, Full Monte decides from the data what 

interval to use for the histograms generated by the risk analysis process.  This may result in histograms 

for different activities being in different units, say days or weeks, making comparisons difficult.  You can 

specify a preferred interval here, from an hour to four weeks, as indicated in figure 7.2. 

 

Figure 7.2 

NOTE: It is not guaranteed that preferred interval you specify will be used for all histograms.  In 

particular, Full Monte will override your choice if it estimates, on the basis of the data, that your 

choice would result in just a single histogram bar or more than 350 histogram bars. 

Schedule Sensitivity Target: By default, this is the project finish. It is also possible to measure sensitivity 

relative to any milestone. If you select a milestone, all schedule sensitivity results will relate to the 

sensitivity of the early date for this milestone to the activity in question.  

Cost Sensitivity Target: By default, this is the total project cost. It is also possible to measure sensitivity 

relative to any WBS element. If you select a WBS (work breakdown structure) element, all cost 

sensitivity results will relate to the sensitivity of the cost of this WBS element to the activity in question.  

NOTE: For more on sensitivity, see Chapter 10: Exploring Sensitivity. 

When you have selected the required options: 

Click on OK to start the analysis. The progress bar roughly indicates the proportion of the analysis that is 
complete.  
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Clicking on Cancel before clicking on OK will dismiss the dialog.  

NOTE: Clicking on Cancel after clicking on OK but before the analysis is complete will stop the analysis, though on a large project 
you may have to wait a few seconds for this to take effect. Clicking on Cancel again will dismiss the dialog. 

7.2 Viewing Risk Analysis Results 

Basic results from Risk Analysis can be displayed in any tabular view by inserting appropriate columns 

such as: 

• Early Finish Expected - the mean finish date during the simulation 

• Early Finish Percentile (x%) – The early finish at a required level of confidence 

• Early Start Expected – the mean start date during the simulation 

Graphical charts showing the range of start/finish dates for tasks, milestones, summary tasks and the 

entire project can be displayed by clicking an available Graph button on the Graphs view (or a Histogram 

column inserted in any tabular view).  See chapter 8 for more information on views. 

Results can also be saved back to Microsoft Project custom fields for incorporation into standard 

Microsoft Project views by using Field Mappings as described in Chapter 3 of the Full Monte for 

Microsoft Project Installation guide.  

7.2 Understanding and Explaining Results 

While the views and graphical charts, mentioned in section 7.2 and described fully in chapters 8 and 9 of 

this guide, present the results of schedule risk analysis they do not necessarily help explain why the 

results are what they are. 

Sensitivity Analysis (chapter 10) can help identify tasks creating uncertainty in the outcome but again 

does not necessarily explain how dates were calculated. 

7.2.1 Diagnostic Fields 

During the risk analysis, Full Monte records additional diagnostic information that can be used to help 

understand the basis for dates calculated during the simulations.  These fields are: 

• Early Start Basis – Lists the reason(s) driving the task Early Start date 

• Early Finish basis – Lists the reason(s) driving the task Early Finish date 

• Critical Predecessors – Lists any predecessor tasks on the critical path 

• Critical Successors – Lists any successor tasks on the critical path 

• Late Start Basis – Lists the reason(s) driving the Late Start date 

• Late Finish Basis – Lists the reason(s) driving the Late Finish date 

The diagnostic fields can be inserted in any Full Monte tabular view. Figure 7.3 shows an example 

diagnostic view with many useful columns. 
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Figure 7.3 

In the ‘Early Start Basis’ and ‘Early Finish Basis’ we can see the reasons for the probabilistic dates for 

each task the, where applicable, the percentage of time that predecessors drove the date.  If no 

percentage is displayed, then the predecessor was 100% responsible for the date. 

Possible ‘explanations’ in the basis fields include: 

Project Start – The activity early start is defined by the Project Start. 

Task <ID> - The activity early start is driven 100% by predecessor <ID>. 

Tasks <IDx> (93%), <IDy>(7%) – The activity early start is driven by predecessor (IDx) 93% of the 

time and <IDy> 7% of the time during the simulations.  

Target: <Date> - The Early Start of the activity is constrained by a Target Constraint Date. 

For example, for Task ID 5 (HW Task 1), we can see that the early start was driven 100% by Task ID 2 

(Initiate). We can also see that Task ID 2 was on the critical path in 97% of the simulations. Brochure 

Development (Tasks 19 and 20) drove the remaining 3% of the critical path to Delivery. 

Other useful fields include: 

• Percent Critical – Percentage of the simulations that the task was on the critical path to project 

completion 

• Percent Critical (Sensitivity) – Percentage of the simulations that the task was on the critical 

path to the selected Sensitivity Target (see chapter 10) 

• Percent Active – Percentage of the simulations that the task was included in the logic (always 

100% unless Task Existence or Probabilistic/Conditional branching was used)  

7.2.2 Risk Path Analysis 

Although Sensitivity Analysis (chapter 10) shows the tasks creating the most uncertainty in the 

project/selected milestone delivery date it does not include all tasks responsible for the date. 
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Specifically, it will never include tasks that have no uncertainty even if they are on the critical path and 

are therefore at least partly responsible for the date. 

Risk Path analysis can provide insight into the various potential critical paths that are driving the 

outcome of either the project or a selected milestone. 

Risk Path analysis is like techniques used to view secondary, tertiary etc. critical paths in a standard 

critical path analysis (CPM) but is based on probability of being critical rather than slack/float. 

To support this analysis, Full Monte includes a field called Risk Path.  This is calculated during the risk 

analysis and numbers tasks per the probability of a certain path driving the outcome. 

Risk Path can be added to any tabular view as shown in Figure 7.4. 

 
Figure 7.4 

In Figure 7.4 we can see that Tasks 2, 11, 13,14, 17, and 21 have been identified as the primary path 

driving Delivery.  Task 12 has been identified as the second path and so on.  But why? 

We can create a Gantt chart (Figure 7.5) in Full Monte to graphically display the information however 

the information can also be displayed in your schedule tool. 
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Figure 7.5 

7.2.2.1 Full Monte for Microsoft Project 

To create the Risk Path view in Microsoft Project we will use the Full Monte Field Mappings to save Risk 

Path, Percent Critical, and the Expected Early Start/Finish dates into custom fields in Microsoft Project as 

shown in Figure 7.6. 

 
Figure 7.6 

Run a Risk Analysis and save the results back to Microsoft Project. 

We can add some formulas to Flag fields to control the color of the bars as shown in Figure 7.7. 
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Figure 7.7 

Then define the bar styles like those shown in Figure 7.8. 

 
Figure 7.8 

The result will look something like that shown in Figure 7.9. 
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Figure 7.9 

The primary critical path (based on the probabilities) is clearly shown as Path 1 in red.  We can see that 

not all tasks on Path 1 were 100% critical. In fact, the criticality of Task SW Task 3 is just 39 percent. 

However, combine that with the criticality of task SW Task 2 (37%) from Path 2 and we can see that the 

overall criticality of those two tasks is in fact 76% which explains the 76% on task SW Task 4. 

Path 3 shows another alternative that includes Initiate and Integration but shows a 24% chance that the 

critical path will run through HW Task 1, 2, and 4. 

This very graphically highlights the various potential critical paths and helps us focus management effort 

accordingly.    

Compare this with the Sensitivity Tornado chart for the same data shown in Figure 7.6. 

 
Figure 7.10 

While figure 7.6 clearly shows the tasks creating the most uncertainty in the outcome, and does identify 

opportunities for schedule compression, it does not show us how these tasks affect the outcome. Risk 

Path analysis fills that gap. 

7.2.2.2 Full Monte for Primavera P6 

With Full Monte for Primavera P6 the risk path data can be saved to a P6 User-Defined Field by adding 

Risk Path to the Task Fields on the P6 user-Defined Field Definition dialog. 
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Figure 7.11 

Fields added to the P6 User-Defined Field Definition dialog in Full Monte will automatically create 

appropriate User-Defined Field in P6 as shown in figure 7.12. 

 
Figure 7.12 
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Note: The UDF field name in P6 will have a prefix of ‘FM’ to assist with management of UDFs.  The name can be changed in P6 
without affecting Full Monte integration. 

Create a new View Layout in P6 and select to Group on FM Risk Path as shown in Figure 7.13. 

 
Figure 7.13 

Sort the Layout on Early Start and Activity ID as shown in Figure 7.14. 

 
Figure 7.14 
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Filter the view to only show tasks that have been allocated a path number as shown in Figure 7.15. 

 
Figure 7.15 

Finally create some filters to use to color code the bars based on the risk path. 

 
Figure 7.16 
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Then define the bars for the layout. 

 
Figure 7.17 

The resulting Layout will look something like figure 7.18. 

 
Figure 7.18 

 



Full Monte SRA 3.6 User Guide – May 2023  62 

 

Chapter 8:  Named Tabular Views 

8.1 Overview 

Named views are read-only views that you can use to view various aspects of the project data, including 

the results of Full Monte’s risk analysis, as well as the data used to generate it and a variety of source 

scheduling system data (though by no means all). You can select the views by name from the 

View/Open Named View menu available whenever a project is open. 

Some named views are standard views that are hard-coded in the software and cannot be changed by 

the user. Others are user-defined, in other words, created by the user. 

NOTE: You can make changes to standard view and save the modified view under different names using View/Save View 
Specification As, but you cannot overwrite the standard reports. There are also a small number of features in the standard 
reports that cannot be added directly by the user, so starting with a standard report is the only way to duplicate these. These 
are described in section 8.3. 

All views can be printed or copied to the clipboard. 

8.2 Standard Views 

When you select View/Open Named View, the standard reports are those listed above the line in the 

drop-down menu shown in figure 8.1. 
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Figure 8.1 

 

The top item, “(New),” is not so much a view as a starting point for developing your own new views. It 

has just one column, the activity ID. 

The other standard views are listed in alphabetical order and described below in the same order.   

8.3 Graphs View 

The view Graphs comprises a table of buttons from which you can view all the graphical results of risk 

analysis. The report is illustrated in figure 8.2.   

Note: The Graphs view can also be displayed by clicking the Graphs quick-launch button on the Activity Edit view menu bar. 
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Figure 8.2 

 

There are buttons to display the joint confidence level (JCL) plot (described in Chapter 11), as well as 

histograms of cost, duration, and the various dates and floats (described in Chapter 9). 

Some of the cells contain a value instead of buttons. This is because the value in question was always 

the same, so there would be a single histogram bar and a step function for the S-curve. This would not 

be very interesting or useful, so it is easier just to show what that single value is. 

8.4 History View 

The History view is designed to show how reliable past estimates have been on completed or partially 

completed projects. Shown in figure 8.3, it compares the actual duration with the original estimate. The 

column Actual/Expected Duration either shows this ratio for a single activity or a button from which 

you can see a histogram of the ratio for all completed activities in that WBS (work breakdown structure). 

Note: As Microsoft Project adjusts the task duration as progress and Actual Finish dates are updated the History report relies on 
Baseline Duration for the original estimate in Microsoft Project.  The baseline must have been created before the project was 
statused. 
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Figure 8.3 

Figure 8.4 shows an example of a histogram based on historical data.   

 
Figure 8.4 

While the bulk of the data is between around 50% and 200% on the x-axis, we can see outliers all the 

way to over 600%. These outliers may be due to data entry errors (bad actual dates) or perhaps 

represent very short activities that overran. The tabular view can be sorted to find these extreme values 

and determine the cause. 

The History, Options dialog shown in Figure 8.5 can be used to exclude outlying values if required. 
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Figure 8.5 

8.5 Message Log View 

The view Message Log displays any warning messages that were generated by the most recent risk 

analysis. 

8.6 Results View 

The view Results, shown in figure 8.6, provides a summary of most of the results you would normally 

want from a risk analysis. These include expected values and standard deviations of all dates, floats, etc. 

  

Figure 8.6 

8.7 Risk Adjusted Schedule 

The Risk Adjusted Schedule view is a Gantt chart configured, as an example, to compare the original 

schedule dates (green bars) against bars drawn at the 80th percentile (80% confidence) dates (red bars) 

calculated by risk analysis. 

The project should always be managed against the underlying schedule (as normal) while the risk 

adjusted bars show where we anticipate work may ultimately be performed as uncertainty has its effect. 

Commit to the red bars, execute against the green bars. 
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8.8 Tornado Charts 

The three tornado charts are described in Chapter 10. 

8.9 Special Features of Certain Standard Reports 

1. The report Graphs contains a filter so that only rows with at least one Graph button will be 

displayed. 

2. All the Tornado charts contain a filter so that only rows with bars will be displayed. 

3. All the Tornado charts respond to clicking on the bars to do a full sensitivity analysis as explained 

in Chapter 10. 

4. The Tornado reports contain special code to display the bars in two colors, split at the point of 

the expected date of the sensitivity target. The user can control only the left-hand color. 

There is no explicit user interface to include these behaviors in nonstandard views, but they will be 

inherited by any user-defined reports based on them. 
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Chapter 9:  Graphical Views 

One final user interface element is the graphical view, which is accessed from the Graph buttons on any 

histogram column included in a spreadsheet or the docked panel in tabular views. An example is shown 

in figure 9.1.  Specific customer configurations may vary. 

Figure 9.1. 

The histogram bars show the frequency function measured against the left-hand scale, whereas the  

S-curve shows the cumulative frequency function measured against the right-hand scale. You can 

produce graphs at any level of the project structure for: 

Cost 
Duration 
Early Start 
Early Finish 
Late Start (if Full Backward Pass is enabled on the Risk Analysis dialog) 
Late Finish (if Full Backward Pass is enabled on the Risk Analysis dialog) 
Free Float (if Full Backward Pass is enabled on the Risk Analysis dialog) 
Total Float (if Full Backward Pass is enabled on the Risk Analysis dialog) 

The chevron buttons (<< and >>) allow you to move backward and forward through the list of tasks.  
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The File menu allows you to: 

Print the view 
Show a print preview of the view 
Copy the view to the clipboard 
Close the view 

The Configure menu item takes you straight to the configuration dialog illustrated in figure 9.2. 

Figure 9.2 

From this dialog you can: 

Suppress the histogram or S-curve (but not both) 
Select the color of histogram bars and S-curve 
Select how frequently you want the right-hand Y-axis markers to be shown 
Select whether you want the corresponding X-values shown 
Choose to mark or highlight specific percentile values 
Select whether you want to show a confidence range around the S-curve (see below) 
Select whether to use cubic spine or linear interpolation to form the S-curve (see below). 
Select whether to base the X-axis on the task calendar (see below).   
Define frequency of X-axis markers 
Select the background color 

Every time you make a change it is reflected in the preview on the dialog.  

Mark Y-axis every 

This allows the user to select how frequently the right Y-axis (or left Y-axis if the histogram is not 

displayed) is marked. 

Note: The intersecting lines drawn when ‘Mark Corresponding X-values’ is selected will only ever 

be drawn on multiples of the ‘Mark Y-Axis every’.  This includes values specified in the ‘Mark 
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Specific Percentiles’ option. For example, if the ‘Mark Y-axis every’ is set to 20% and the ‘Mark 

Specific Percentiles’ is set to  ’50,80’, then only the intersecting line for 80% will be drawn as 50% 

is not a multiple of 20%. 

Mark Corresponding X-values 

The ‘Mark Corresponding X-values’ option draws an intersecting line between the relevant X and Y axis 

values, based on the ‘Mark Y-axis every’ value.   

Mark Specific Percentiles 

The ‘Mark Specific Percentiles’ feature can be used to modify the standard ‘Mark Corresponding X-

values’ behavior as follows: 

If the user enters specific Y axis values such as ‘50,80’ than only those interesting lines will be drawn.  All 

other intersecting lines will be suppressed as shown in the preview in Figure 9.3. 

  
Figure 9.3 

If the letter ‘H’ (for highlight) is included in the ‘Mark Specific Percentiles’ entry, then all percentiles will 

be marked but those listed will be highlighted as shown in Figure 9.4. 
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Figure 9.4 

Lastly, if the letter ‘P’ is included in the ‘Mark Specific Percentiles’ entry, then the Y-axis labels will 

change from displaying percentages (i.e. 90%) to using the Pnn notation (i.e. P80) favored on some 

projects as shown in Figure 9.5. 

 
Figure 9.5 
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Show nn% confidence interval 

In the example in figure 9.6, the confidence interval for the S-curve has been set to 95%. This causes the 

S-curve to be replaced by an envelope such that there is 95% confidence that the true cumulative 

probability lies within it.  

 

NOTE: In this case, only 500 iterations have been performed. The more iterations you do, the narrower the envelope will be. 

The S-curve is formed by interpolating between the cumulative values at the end of each histogram 

interval.   This can be done either linearly or using a technique called a cubic spline.  This fits a cubic 

function to each line segment such that where it meets its neighboring segments it has the same  

gradient, avoiding sharp corners at these points.  It generally produces a smoother and more realistic 

curve, but in some cases (usually when too few iterations have been performed or when elapsed time is 

used for the X-axis as dscussed below) it may be misleading. 

Base X-axis on Work Time in Task Calendar 

The X-axis can be dispayed either using elapsed time (i.e. allowing space for non-work time such as 

weekends) or usng the task calendar.  Depending upon the histogram interval, using elapsed time may 

result in gaps in the histogram (and horizontal lines in the S-curve) representing weekends or overnight 

hours.  Using the task calendar for the X-axis will not allocate any space for non-work time, eliminating 

any spaces and making the S-curve smooth.  

NOTE:  The space allocated to each interval is actually proportional to the amount of work time 

in it.  This is normally either 0 or a constant value (e.g 0 on Sunday, 480 minutes on Monday) so 

every period which is actually shown will be the same width.  However, if for example the 

calendar INDICATES a half-day on Saturday, then Saturdays will be allocated half the width of the 

a normal weekday.  To compensate, the height of the bar is doubled so that the area of the bar 

represents the probabililty in that interval and the tops of the histogram bars are comparable to 

the surrounding bars. 
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When you have finished making changes, you can apply them by clicking on OK or cancel them by 

clicking on Cancel.  

Note:  Any changes you make will apply to the current session only, unless when you close the 

view from which you invoked the graph you elect to save it. If you do save it, it will be stored with 

the view specification. 

Note: The date formats for the graph heading and axis markers are inherited from the parent 

tabular view (the view from which the graph view was opened). 
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Chapter 10:  Exploring Sensitivity 

10.1 Overview 

Sensitivity analysis is sometimes seen as an alternative to Monte Carlo simulation as a way to deal with 

uncertainty. Barbecana believes it is a valuable tool that not only augments simulation results, but needs 

to be done in conjunction with the simulation. 

 

To see why this is necessary, consider a sensitivity analysis done in isolation, sometimes called a “local 

analysis.” The typical local analysis varies one variable at a time within certain limits and examines the 

effects, all other things being equal.   

 

The devil is in the detail of those last five words, because “all other things being equal” is generally 

interpreted as meaning “all other variables taking their expected values.” To see how misleading this can 

be, suppose you had 10 identical activities in parallel with a common successor, each of which could 

take three to seven weeks with an expected value of four weeks. Looking at each of these activities one 

at a time and assuming that the other nine took their expected value of four weeks, it would look as if 

each of the activities had the potential to change the expected start of the successor by three weeks. In 

fact, fixing one of them at three weeks and doing a full simulation would show that it has little effect, 

because one or more of the other nine activities would be almost bound to take seven weeks to 

complete. This “local” analysis ignores merge bias among all the other activities. 

 

Full Monte therefore uses sophisticated statistical techniques to estimate the true sensitivity of each 

activity during the simulation. Before going further, we should also note that it does sensitivity for both 

cost and schedule, and that the user can choose the identity of the “sensitivity target” in each case. The 

sensitivity target is the date or WBS (work breakdown structure) cost whose sensitivity to the input 

variables one wishes to measure. The schedule sensitivity target defaults to the project finish but can be 

set to any milestone. The cost sensitivity target defaults to the total project but can be set to any WBS 

element.  

 

NOTE: Only one of each type of target can be specified in any given risk analysis run. 

 

The main sensitivity outputs are: 

 

Sensitivity, Optimistic Finish of Target: This is an estimate of the expected early finish date of the 

schedule sensitivity target if the current activity’s duration were to take its most optimistic value. 

 



Full Monte SRA 3.6 User Guide – May 2023  75 

 

Sensitivity, Pessimistic Finish of Target: This is an estimate of the expected early finish date of the 

schedule sensitivity target if the current activity’s duration were to take its most pessimistic value. 

 

Sensitivity Index: This field gives an indication of how sensitive the early finish of the schedule 

sensitivity target is to variation in the activity’s duration. It is computed as the percent critical multiplied 

by the standard deviation of the duration and divided by the standard deviation of the early finish of the 

sensitivity target.  

 

NOTE: The field ‘Percent Critical (Sensitivity)’ is used in the Sensitivity calculation rather than the 

regular ‘Percent Critical’ field.  The field ‘Percent Critical (Sensitivity)’ differs in two ways from the 

regular ‘Percent Critical’ field: it indicates whether the task is critical specifically to the sensitivity 

target; and it reflects whether the duration of the task affects this target (so it does not count as 

critical tasks which have the critical path passing through their starts or finishes but not through 

their durations. 

 

Sensitivity, Optimistic Cost of Target: This is an estimate of the expected cost of the cost sensitivity 

target if the current activity’s duration were to take its optimistic value. 

 

Sensitivity, Pessimistic Cost of Target: This is an estimate of the expected cost of the cost sensitivity 

target if the current activity’s duration were to take its pessimistic value. 

 

NOTE:  The above two measures are produced for resource costs as well as for tasks.  

 

NOTE:  The cost sensitivity measures are more reliable than the schedule ones because costs 

generally interact in simpler ways – i.e. they just add up.  But note that schedule delays may 

affect costs due to pushing a task into a time of higher unit cost due to escalation, while 

conditional or probabilistic branching also make cost sensitivity non-trivial. 

10.2 The Effect of Correlations on Schedule Sensitivity Calculations 

In previous versions of Full Monte (and still used by most if not all other products) the methods used to 

estimate the above measures of sensitivity (except for the sensitivity index) were statistical techniques 

based on a comparison of the inputs (the durations sampled for each activity) and outputs (the early 

finish of the sensitivity target) as if the project network were a “black box.” They were therefore 

vulnerable to being misled by correlations. If activity A and B are correlated and if activity A is 

sometimes critical but activity B is not, then a correlation will nonetheless be observed between the 

target date and the duration of task B, and this could result in a spurious indication that the target date 

is sensitive to the duration of B. 
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The new technique used in Full Monte is based upon the relationship between the task duration and the 

project finish date (or other specified target milestone date) only when the task is critical, avoiding any 

errors due to correlation.  It is still the case however that the only way to get completely reliable 

estimates of the sensitivity to a particular task duration, while all other task durations are uncertain, is 

to do two full risk analyses as described in section 10.4.  

10.3 The Tornado Charts 

The split tornado chart is illustrated in figure 10.1. The bars indicate the range of the expected finish 

date based on possible variation in the duration of each of eight tasks. It was based on 10,000 iterations, 

so we can be fairly sure that this is a definitive list. (It does not list activities for which the sensitivity is 

not statistically significant.)    

The chart is shown in descending order of the length of the bars, and the other measures of sensitivity 

are in line. The dates upon which the bars are based are also shown in the columns on either side of the 

bar chart. The bars are split by color at the expected finish date of the target. 

NOTE: The bars are not necessarily symmetrical and will often not be. 

Clicking on a bar will do a full sensitivity analysis. 

 

Figure 10.1 

 

The cost tornado chart provides similar information for cost. 

10.4 Full Sensitivity Analysis 

Full sensitivity analysis for a particular task entails doing two risk analysis simulations, one with the 

duration of the task set to its optimistic value and one with it set to its pessimistic value.  In both cases, 

all other tasks are allowed to vary randomly as defined by their distributions. 

It is possible to do this full analysis for all the tasks shown in the view, or for individual tasks.   
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To do it for an individual task, click on the bar.  You will get a dialog similar to the one shown in figure 

10.2. 

 

Figure 10.2 

 

Clicking on Go sets off the full analysis which has three results: 

1. A view showing the s-curves generated by the two simulations, as shown in figure 10.3, is 

displayed.  (This can be suppressed by unchecking the checkbox in the previous dialog.) 

2. The dates and bars on the tornado view are updated to reflect the results of the full analysis. 

3. The value of the “Schedule Sensitivity Bar Based on” field is changed to “Full Analysis”. 

The view shown in figure 10.3 shows a pair of S-curves representing the cumulative frequency function 

for the project finish on two alternative assumptions: that the duration of activity EC1290 takes its most 

optimistic value and that it takes its most pessimistic value.   

So now we have not just an estimate of the sensitivity of the expected value of the finish date, but of the 

whole distribution! Furthermore, we can confirm that the sensitivity is about 3 months, and at the 50% 

point this spans the dates 10/2 TO 1/7 as indicated on the tornado bar at the bottom of the view. 

NOTE: The two S-curves are not always closely parallel as they are here. It is possible that a target is considerably more 
sensitive to a task in one direction than the other. 
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Figure 10.2 

 

When a full sensitivity analysis has been done for a particular task, this is indicated in the field “Schedule 

Sensitivity based on” or “Cost Sensitivity based on” as shown for the second task in figure 10.3.  The 

colors of the corresponding bar are also slightly more vivid.  
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Figure 10.4 

 

To perform a full analysis on all the tasks shown, right mouse on the bar column header and select “Do 

Full Analysis for All Bars.”  This invokes a dialog as shown in figure 10.5.  This is similar to the previous 

dialog but note that by default the checkbox is now unchecked. 

 

 

Figure 10.5 

 

NOTE: As noted above, cost sensitivity is generally simpler than schedule sensitivity.  

Nevertheless, Full Monte supports the same functionality for costs to get a totally reliable 

estimate from a full analysis.  This will differ from the initial estimate only if branching or 

escalation are involved. 
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10.5 Tornado Bar Column Title Configuration 

Right-Click on the bar column heading date scale and various options are displayed as shown in figure 

10.6 and described in more detail in section 13.3. 

 
Figure 10.6 

Select the option ‘Edit bar Chart Column…’ and the dialog shown in figure 10.7 is displayed. 

 
Figure 10.7 

The Column Header Text will contain ‘Unnamed Bar Column’ if the title for the bar column is currently 

undefined. The bar column heading will not have any header text as shown in figure 10.8. 
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Figure 10.8 

Enter ‘Default’ in the column header text as shown in figure 10.9. 

 
Figure 10.9 

The split bar column will now have an automatic header that includes the Sensitivity Target task and the 

mean finish date for that task. This is the split point between the bars in the view. 

 
Figure 10.10 
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Chapter 11:  The Joint Confidence Level View 

The joint confidence level (JCL) view is a scatter diagram showing the combined distribution of the early 

finish date and the cost of the project or any activity or WBS (work breakdown structure) element. It can 

be accessed by adding a column to the grid in the Project or Activity views or from a button on the 

docked panel in the Project view. The view looks like figure 11.1. 

 

 

Figure 11.1 

 

Note that unlike other views, the data for this is not stored but is generated by doing a risk analysis 

when required. For this reason, it takes some time to appear, especially for large projects and/or when 

the project is not open. (The number of iterations performed is fixed at 5,000.) Because of this, you will 

first see a dialog containing a progress bar and a Cancel button, as shown in figure 11.2. 

 

NOTE: On very large projects that are not yet open, it may take 10 or 20 seconds for the progress bar to appear. If you intend to 
open the project anyway, it is best to open it first and then access this view from the grid. 
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Figure 11.2 

 

If you proceed, you will see that the view is divided into four quadrants based on a target date and a 

target cost. When the view first appears, these are both set to the 50th percentile, as in the example. 

The green quadrant is where both cost and schedule are better than the target, while the red quadrant 

is where they are both worse. The percentages in the corners give the percentage of observations in 

each quadrant. (Because the view is initially centered on the 50th percentile, the percentages in 

opposite quadrants are always equal. The more they differ from 25%, the more correlated the cost and 

schedule.)    

 

The view also shows three lines indicating points that have the same joint confidence level of 50%, 70%, 

and 90%, respectively. (For example, any point on the 70% line has 70% of the points below and to the 

left of it.) 

 

The Configure menu item brings up the dialog shown in figure 11.3. 

 

  

Figure 11.3 

 

Here you can enter the real project targets, as well as a list of the constant JCL lines you want shown.    

 

NOTE: Both targets must be within the ranges shown in the original plot. 
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This results in the report shown in figure 11.4. Note that there is roughly a 50% chance of meeting or 

beating both the target date of 6/25 and the target cost of $7.2 million. (Note that there are many 

combinations of date and cost target for which this is true, indicated by the 50% line.)  

 

Figure 11.4. 

 

The view can be printed or copied to the clipboard. The latter strips off the window border, as shown in 

figure 11.5. (If you want the border, use Alt-PrtScrn.) 
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Figure 11.5 
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Chapter 12:  The History (Actual/Expected) View 

The purpose of this view is to see how good your estimates have been in the past, so it is not very useful 

until you have built up some history of completed projects. (You do not have to have performed risk 

analysis on these projects though.) It can be done at any level in the WBS (work breakdown structure), 

which contains at least two completed activities and plots the distribution of ratio of actual to expected 

duration.    

 

This data is accessed through the History view as illustrated in figure 12.1 

 

 

Figure 12.1 

 

Clicking the Graph button on the top line produces the graph in figure 12.2. It shows the proportion of 

activities throughout the entire organization/project/WBS element that completed on the ratio shown 

on the X axis. This example is somewhat compromised by a single outlier, which took 250 times as long 

as planned, but still you can see a familiar pattern. A little over 20% took between 50 and 100 percent, 

and a little over 60% took between 100 and 150 percent of the expected value. 
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If you want to delve deeper, you can of course go down a level or two, though this reduces the sample 

size. In figure 12.3, we have drilled down to one area of the organization, and you can see that while the 

individual estimates vary widely, the overall average is remarkably good, at 104%.  

 

Figure 12.2 
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Figure 12.3 
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Going back to the History report, we can also drill down in another way. Suppose we want to find that 

2500% outlier. You will notice in figure 12.1 that in the graph column in some rows there is a percentage 

instead of a button. This is true for all individual activities and for any WBS (work breakdown structure) 

that contains only one completed activity. Using the right-click menu on the column header, select Find 

in Column and type 2500. The result is shown in figure 12.4, from which we can see that the culprit is 

activity A1470. It was a very short activity, so it may be of little consequence. 

 

 

Figure 12.4 

 

We were a little lucky there; we read off the value 2500% from the graph and searched for it, but it 

might not have been exactly 2500%. An alternative would be to switch the hierarchy off and sort on the 

graph column in descending order. All the graph buttons get sorted first and then the individual values 

in descending order as shown in figure 12.5.    
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Figure 12.5 

 

There are three common reasons for unusually high ratios (those large percentages) in the historical 

data.  

• Data entry errors (entering the wrong actual dates). 

• Short duration tasks. If a 1 days task takes 2 days that’s a 200% overrun however it should 

probably not be counted as particularly significant. 

• Risks (threats) that were not previously identified occurring during the execution of the activity 

causing it to take much longer than expected.  Such risks should have been properly identified 

before execution and modelled using techniques like probabilistic branching.   
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Chapter 13:  Customizing Views 

13.1 Customization Options 

The View menu allows you to: 

 

1. Open a new named view 

2. Save or Save As the current named view 

3. Reset current view to its default settings (for unnamed views only) 

4. Toggle whether to observe the hierarchy 

5. Expand all nodes (disabled when hierarchy not shown) 

6. Collapse all nodes (disabled when hierarchy not shown) 

7. Apply existing or create new Filters 

8. Apply Highlighting based on a Filter 

9. Manage Sorting. 

10. Select format used to display dates 

11. Set the default duration unit 

12. Resize all columns to fit the displayed data. 

 

Right-click on a column header to: 

 

1. Find a value in the column 

2. Delete the column 

3. Add a column before or after the column 

4. Freeze the column (so it and all columns to its left stay put when you scroll) 

5. Unfreeze the column (so it and all columns to its right scroll) 

6. Resize the column to fit the largest item of data 

7. Widen the column if necessary to make the total width of the grid fill the space 

8. Edit the bar-chart definition (for bar-chart columns only) 

 

Other customizations include: 
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1. Resizing columns by dragging or double-clicking the right edge of the header cell 

2. Moving columns by dragging the header cell 

3. Sorting on a column by clicking on the header cell (first time on a column ascending, second 

time descending) and using Ctrl+Click to add further columns to an existing sort.  

4. Show or hide the information panel by clicking on the chevron button (<< or >>) 

13.2 Adding Columns to the View 

To add a column, right mouse on the column heading before or after where you want the new column 

to appear and select “Insert Column” or “Add Column”. 

NOTE: If you get the position wrong, you can easily move it later. 

Available fields are organized by topic in a cascading menu.  In the example shown in figure 13.1 it is 

expanded down to a set of percentiles available for the duration. 

 

Figure 14.1 

 

13.3 Creating and Editing Bar-chart Columns 

In Full Monte, a bar chart is just a special kind of column, so you can have any number of them in one 

view. 
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To add a bar-chart column, right-click on a column header. Select Add or Insert, then Bar Chart Column. 

You will see the Bar Definition Dialog, as shown in figure 13.1. 

 

  

Figure 13.1 

  

The drop-down menu at the top of the dialog allows you to select the type of data to display. This must 

be date, duration, or cost/numeric. Since you cannot mix these types, once you have defined a bar this 

control is disabled. 

 

In the grid, you can define any number of bars and/or milestone symbols. Bars extend from Bar Start to 

Bar Finish. For a milestone symbol, leave out one of the values. For example, for a finish milestone, leave 

out the Bar Start or select “(None).” For a start milestone, leave out the Bar Finish. Select fields by 

selecting from the drop-down list that appears when you click on the cell or by right-clicking on the cell. 

For cost/numeric bars, there is an additional option for the Bar Start or Finish to be zero, enabling you to 

display bars with lengths that represent the value of a particular cost or numeric field. 

 

Enter a line for each bar or symbol you want to define. The grid will scroll if necessary. Figure 13.2 shows 

a completed Bar Definition Dialog. Here is an explanation of the data: 
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Bar Start: The variable representing the start of the bar. Note that on the third row, this is set to 

“(None),” making it a finish milestone symbol.  

 

Bar Finish: The variable representing the start of the bar. Note that on the second row, this is set to 

“(None),” making it a start milestone symbol.  

 

Line Number: The line number allows you to separate bars and symbols vertically.  

 

NOTE: Bars are displayed in the order in which they are defined. Unless you know that they won’t overlap, you probably want 
to either separate them vertically or make the latter bar thinner. You can alter the display order using the up and down arrow 
buttons to the right of the grid. 

 

Lines are numbered from top to bottom within the cell, and the numbers do not have to be consecutive 

(Full Monte closes up any gaps). If you don’t enter a line number, it will be taken as 1. 

 

NOTE: A bar or symbol will not appear if the dates are not populated. For example, if you want to draw a bar from actual start 
to early start to show progress, it will appear only if the activity has been progressed. 

 

 

 

Figure 13.2 
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Color: Clicking on the next cell invokes a color choice dialog where you choose the color of the bar or 

symbol.  

 

Bar Height: It is very important to enter the bar height, because a zero-height bar will simply not display. 

The bar height is expressed as a percentage of the total cell height. The heights are scaled if necessary, 

so that their total does not exceed 90%.   

 

NOTE: A bar height of 1, as on the first row in the example, will produce a thin line. If you want to temporarily suppress a bar 
without losing its definition, set its bar height at 0. 

 

Full Monte applies a height to each line based on the bar or symbol with the greatest height in that line, 

and then it applies the rule to the line heights. This avoids double counting bars and symbols on the 

same line. 

 

Show Zero-Length Bars:  This check box specifies whether to print a symbol when the start and finish of 

the bar are identical so that the bar would otherwise not display.  (It has no effect if one end of tte bar s 

“(None)” and it does not display if the end of the bar is to the left of the start of the bar.)  

 

Sort Order: The final column in the grid controls the sort order.  

 

NOTE: It does not actually sort the report; it defines what will happen when you sort on this particular column by clicking on its 
header. 

 

Click on the cell and select the sort order from the drop-down menu at the top of the screen or by right-

clicking on the cell. You can sort on only one bar or symbol, so when you select one the others will 

revert to (None). For bars, you can choose to sort on either end or on the length of the bar. For symbols, 

you can sort only on the value that it is based on.   

 

There is also a text box and there are also fIve checkboxes controlling the display of the bar-chart 

column as a whole: 

 

Column Header Text allows you to annotate the column. 

 



Full Monte SRA 3.6 User Guide – May 2023  96 

 

Don’t Display Rows with no Bars will suppress any rows for which there are no bars. The main reason 

for there to be no bars is that the dates at both ends of the bar are the same for this particular activity. 

For example, in the tornado report the bars appear only for activities that can affect the project finish 

date, which is often a very small subset.  

 

NOTE: If there is more than one bar-chart column, checking the checkbox Unless there are Bars in Other Bar Columns on all of 
them will not suppress the row unless there are no bars in any column. 

 

Extend Grid Lines Downward extends the lines from the lowest level of the date grid in the header row 

downward over the data rows. 

 

Show Nonwork Time causes nonwork time to be displayed as a gray stripe underneath the bars. It 

displays these only to the granularity of the lowest-level grid markings, so weekends will not show up 

unless the grid is marked in days or less.   

 

NOTE: This and the following checkbox are disabled if the data type is not Date. 

 

Split Bars for Nonwork Time causes nonwork time to be indicated by a break in the bars. This break will 

be either white or gray depending on the setting of the previous option. It splits the bars only to the 

granularity of the lowest-level grid markings, so weekends will not show up unless the grid is marked in 

days or less.   

 

When you are done, click on OK. A column will appear before or after the place you right-clicked, 

looking similar to the bar chart shown in figure 13.3. In this example, the Extend Grid Lines Downward 

checkbox was checked. 
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Figure 13.3 

 

NOTE: Right-clicking on the bar-chart header and selecting Edit Bar Chart Column will bring up the dialog shown in 13.2 again 
so you can make changes. 

 

13.4 Saving Your Customizations 

For standard named views (those that appear above the line on the Open Named View drop-down 

menus, you can save your changes to a new view name, using View/Save View Specification As.  

 

For nonstandard named views you can do as above, or you can overwrite the original using View/Save 

View Specification. 

 

NOTE: With either type of named view, if you make changes during a session, you will be prompted as to whether you want to 
save them when you close the view.  

 

For unnamed views (that is the Project View and the three views used to edit activities, resources, and 

calendars), any changes are automatically saved on a per-user basis and used the next time you access 

that view. (As noted above, there is an option to revert to the original default.) 
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Chapter 14:  Managing Percentiles, Templates, and Views 

Percentiles, Templates, and Views are stored in the database [P6] or on the local disc [Microsoft 

Project], and Full Monte provides simple dialogs to manage them. 

 

Management dialogs are accessed from the Edit menu.  

14.1 Managing Percentiles 

Selecting Edit/Manage Percentiles allows you to manage the list of percentile values offered to you 

when you add a percentile column to a view, using the dialog shown in figure 14.1.  

 

Figure 14.1 

 

You can: 

• edit the values in the Percentile column; 

• delete values by selecting the row (clicking on the left hand cell) and clicking the Delete button 

or pressing the Delete key; or 

• add values by scrolling to the bottom and typing into the empty Percentile cell. 
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The list starts out sorted, but the sort order is not maintained when you make changes.  You can re-sort 

it by clicking on the column header. 

NOTE:  The dialog does not prevent you from temporarily creating duplicate values, but these 

will be removed when you click OK. 

There is also a button to revert to the system default as supplied by Barbecana when installed. 

When you are done, click OK.  Full Monte will sort the values, remove duplicates and update the list. 

NOTE:  These are personal preferences.  They are stored on the local machine in the MSP version 

and by user in the P6 version. 

14.2 Managing Templates 

The Manage Templates dialog is shown in figure 14.2. This allows you to add, modify, and delete 

templates. You cannot delete the template called “Default,” but you can redefine it.    

 

NOTE: Full Monte remembers each user’s active template between sessions. Since in the P6 version templates are global, it is 
possible that one user’s active template can get deleted by another user. If this happens, Full Monte defaults to the one called 
“Default.”  

 

To modify an existing template, select it from the drop-down menu and change the data as required. 

Click Save to save the changes or Cancel to cancel them.   

 

The actual data that you can specify are the distribution type and parameters and correlations. These 

work as discussed in Chapter 4. (For obvious reasons, you cannot create template data for branching.) 

 

To add a new template, click on New (which gives you a copy of the currently selected template), give it 

a name, and change the data as required. Click on Save to save the changes or Cancel to cancel them.    

 

To delete a template, select it from the drop-down menu and click on Delete. 
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Figure 14.2 

 

 

 

14.3 Managing Views 

The Manage Views dialog is shown in figure 14.3. Operation is self-explanatory. It is used only to delete 

or rename views, since they are created as described in Chapter 13. Note that it does not display the 

standard views, which cannot be changed. 

 

  

Figure 14.3 
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Chapter 15:  Linked Projects (Master / External Subprojects) 

Most scheduling tools allow a collection of projects to be linked to form a larger composite project.  This 

allows individual project to be maintained separately but considered together for the purposes of 

calculations. 

 

Microsoft project 

In Microsoft Project this is achieved by creating a ‘master’ project into which all the component projects 

are inserted. Once this has been completed, dependencies (links) between tasks in different projects can 

be created. 

 

If an individual component project is opened independently, any tasks linked to tasks in other projects 

will have a grayed out ‘foreign’ task placeholder to show the linked task. 

 

Full Monte can process both the individual projects and the ‘master’.  If a Risk Analysis is performed on 

an individual project, then any linked ‘foreign’ tasks will be treated as fixed constraints.   

 

If you wish to perform an analysis on the master project, including all the linked projects, then the 

following process must be followed. 

 

Each individual component project must first be opened individually.  After the project is open, launch 

Full Monte and set the appropriate field mappings.  There is no need to run an analysis at this point. 

After the mappings are set, close Full Monte, and save the component project. 

 

Full Monte does not require the same mappings to be applied to all component projects. This is to make 

it possible to process linked projects that may have been provided by different contractors who may 

have used different Microsoft project custom fields for different purposes. 

 

Note: We do recommend that customer reporting fields are allocated to the same custom fields in all 

linked projects to facilitate custom views in Microsoft Project. 

 

After each component project has the field mappings set, close all the component projects, and then 

open the ‘master’.  If necessary, set the appropriate field mappings on the master and then perform an 

analysis. 
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The field mapping process only needs to be performed once for each project unless a new version of the 

project is used that has not had the fields mappings set.  
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Appendix A:  Probability Distributions 

A probability distribution for a random variable is a function defining the probability of that variable 

having a particular value. (The distributions used in Full Monte are continuous, which means that the 

probability of any particular value is infinitesimal. It would be more accurate to talk about “the 

probability density at a particular value.” Since Full Monte actually works in whole minutes and 

approximates the continuous distribution by a discrete one, we can set aside this nicety for now.)   

 

Both the inputs to Full Monte (activity durations, etc.) and the resulting outputs (dates, floats, and costs) 

are probability distributions. The ones that come out are empirical, which means that we don’t have a 

formula for the function; we have only an estimate based on simulation. Here we are concerned with 

the probability distributions we input for activity durations and cost rates, where we do have such a 

formula.   

 

Full Monte supports five families of probability distributions. Here we discuss what they are, how you 

choose among them, how the parameters are interpreted, and how Full Monte samples from them. 

 

Uniform distribution 

The simplest distribution type is the uniform distribution, in which any value in a specified range is 

equally likely. Unfortunately, it is also the least useful because it is unlikely to be realistic in practice. (If 

you think that an activity will take between four and six weeks, the actual value is probably more likely 

to be toward the center of the range rather than near the outer edges.)   

 

Sampling is merely a matter of translating a pseudorandom number (which emulates a true random 

variable distributed uniformly between 0 and 1) to the specified range. That range is specified by the 

user on the Full Monte Edit dialog. Since the distribution is symmetrical, there is no need to input a 

middle value. (The dialog calculates and displays what it calls the most likely value, though in this 

particular case it is actually the mean value. By definition, no value is more likely than any other.) An 

example of the uniform distribution as generated by Full Monte is illustrated in figure A.1. 

 



Full Monte SRA 3.6 User Guide – May 2023  104 

 

 
Figure A.1 

 

All the other distribution types taper off to zero at their edges. Users are advised not to use the uniform 

distribution unless they have very good reason to expect the data to be uniform. 

 

Normal distribution 

The other symmetrical distribution supported by Full Monte is the normal distribution, which is much 

more useful. It follows a familiar bell-shaped curve and is often used to model a variety of natural 

phenomena. (Perhaps this is because if you add together a lot of random variables from any 

distribution, the result tends toward normal. This is called the Central Limit Theorem.) 

The normal distribution has infinite tails, so the optimistic and pessimistic duration estimates cannot be 

interpreted literally. Full Monte interprets them as 3-sigma (or three standard deviations) away from the 

mean. Thus, the standard deviation is one-sixth of the difference between the optimistic and pessimistic 

values. About 0.27% of samples from a real normal distribution would fall outside these limits, but Full 

Monte uses a sampling technique that resembles the normal curve almost perfectly but without 

generating samples outside the specified range. 

 

Figure A.2 
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Use this or the lognormal for most activities unless you have a reason to expect the distribution to be 

asymmetrical. The remaining three distributions supported by Full Monte — lognormal, beta, and 

triangular — are asymmetrical, or “skewed.” 

Lognormal distribution 

The lognormal distribution is skewed in a very special way. It is the distribution of a variable whose 

logarithm is distributed normally, which means it is defined by just two parameters. Therefore, you 

cannot specify the most likely value, so you cannot determine the skew independently of the optimistic 

and pessimistic values.   

It is always skewed to the right, or “positively.” The tail on the right is longer than the tail on the left. In 

fact, while it has an infinite tail to the right, its absolute minimum is always zero since the log of minus 

infinity is zero. When the optimistic and pessimistic values are close together the lognormal differs little 

from the normal, but as the ratio between the two increases the skew becomes greater.   

The lognormal also occurs often in nature for values that can vary by orders of magnitude. (Which is why 

when you look at a list of populations of cities of all sizes, you find that about 30% of them have 1 as 

their first digit.) Use the lognormal for situations where the duration is highly uncertain, such as basic 

research projects, where the pessimistic estimate may exceed the optimistic by an order of magnitude 

or more. There is even some empirical evidence from Dan Trietsch of the American University of 

Armenia that the lognormal distribution should be used in all cases. (See 

mba.tuck.dartmouth.edu/pss/Notes/LognormalParkinson.pdf.) 

Two examples of the lognormal distribution as generated by Full Monte are illustrated in figure A.3. The 

first is less extreme, with the minimum value being 60% of the maximum, making it almost symmetrical, 

while the second has a minimum, which is only 10% of the maximum. 

 

 

Figure A.3 

The final two supported distributions are determined by three parameters and thus give the user 

complete control over the amount and direction of the skew.   
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Beta distribution 

A true beta distribution is specified by no less than four parameters, which give rise to an astonishing 

variety of shapes, many of which would not be expected or useful, such as continuously increasing or 

decreasing or even a U-shape with the lowest point in the middle. (See the Wikipedia entry referenced 

in the Bibliography. It also includes the uniform distribution as a special case, but in Full Monte we treat 

this separately.) 

 

Full Monte therefore restricts the choice to a well-behaved subset that rises monotonically from zero at 

its most optimistic point until it reaches its peak, and then declines monotonically to zero at its most 

pessimistic point. In fact, the particular subset used by Full Monte when defined to be symmetrical looks 

almost identical to a similarly defined normal distribution and has an almost identical standard 

deviation. The standard deviation decreases, however, as the skew increases. Full Monte interprets the 

input values as 3-sigma limits and uses a sampling methodology that does not produce samples outside 

the specified range. Two examples of the beta distribution — one symmetrical and one skewed to the 

right — are illustrated in figure A.4. 

NOTE: The particular subset is intended to approximate to the distribution used in PERT, but this is somewhat ambiguous. The 
formula suggested for the mean — (a + 4b + c) / 6 — implies one subset, while that suggested for the standard deviation — (b – 
a) / 6 — implies another. Full Monte has chosen the latter, which means that in the symmetrical case the standard deviation is 
actually equal to that of the normal. (It decreases with increasing skew to about 1/9th of the range.) This also means that the 
mean is actually given by (a + 6b + c) / 8. 
  

 
Figure A.4 

Use this distribution when you want something similar to a normal distribution but want to control the 

skew. 

Triangular distribution 

Finally, the triangular distribution has long been used for schedule risk analysis. It does not appear much 

naturally, but it is simple, and because it puts more emphasis on values close to the limits, it is perhaps 

more in tune with users’ expectations. As its name implies, it is simply a triangle with the base defined 

by the optimistic and pessimistic estimates, and the apex defined by the most likely value. It is very easy 

to sample and to understand, but like the uniform distribution, it is unlikely to reflect the real situation. 

Because its tails are not thin, it has a larger standard deviation than similarly defined distributions of all 
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the other types except uniform. Two example of the triangular distribution — one symmetrical and one 

skewed extremely to the right with the same parameters as the beta above — are illustrated in figure 

A.5. 

 
Figure A.5 
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Appendix B: Correlation 

Correlation is the name given to the phenomenon of interdependence between random variables, such 

that the frequency function for one of them depends on the actual values of the others. For two 

variables, it is often illustrated visually by a scatter diagram. To fully describe the correlation between 

two or more variables mathematically, one must define their multivariate distribution function, which is 

a multidimensional extension of the frequency function defining the probability of each possible 

combination of values of the variables. For most purposes, however, and certainly for input to Full 

Monte and other schedule risk analysis software, we summarize this using the concept of correlation 

coefficients.   

 

A correlation coefficient measures the degree of interdependence between two random variables in 

terms of a number between -1 and 1. The details are beyond the scope of this guide and there are 

actually two different correlation coefficient definitions. The interested reader is referred to the URLs 

listed in the bibliography. Suffice it to say that a coefficient of zero means that the variables are 

independent, while a coefficient of + or - 1 means that they are perfectly (positively or negatively) 

correlated, i.e., the value of one variable exactly determines the value of the other. 

 

It is worth noting, since it surprises some people, that perfect correlation can exist even between 

variables with different distributions, as illustrated in the scatter diagram in figure B.1. (Actually, the 

Pearson or linear correlation coefficient displayed is not quite 1 but the Spearman correlation coefficient 

is exactly 1. But more to the point, any particular value of one of the variables precisely determines the 

value of the other.)     
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Figure B.1 100% correlation between a uniform and a lognormal distribution 

 

It is also worth noting that the correlation coefficient measures linear, or at least monotonic 

relationships. A Wikipedia URL referenced in the Bibliography shows how various convoluted 

relationships can exist between variables that have zero correlation coefficients. The correlations in Full 

Monte can, however, be relied upon not to exhibit such odd relationships and a typical correlation 

between two activity durations is illustrated in figure B2.    
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Figure B.2 Approximately 80% correlation between a uniform and a lognormal distribution 

 

So, correlation coefficients provide a shorthand way of defining the joint distribution of two variables, 

which more generally would require us to define the joint distribution in detail. But even using 

correlation coefficients, specifying the relationship between three or more variables can be a daunting 

task. To properly describe the correlations between the three variables, one needs to define the 

correlations between each of the three possible pairings. And it gets much worse: If there are four 

variables involved there are six possible pairings, and for five there are 10.   

 

Full Monte handles correlations between the durations of activities differently than other systems. 

Some allow the user to specify the correlation between the durations of any two activities, but this does 

not fully define the relationship between a larger set of activities. Suppose that five activities (A through 

E) are correlated in a symmetrical fashion, i.e., the correlations between any pair are the same. There 

are 10 possible pairings, but in simple systems only five places (one on each activity) to enter a 

correlation with another activity. What happens is that you pick an activity arbitrarily (say A) and 

correlate the others with it. Let’s say you put in 50% as the correlation coefficient. The result is that B, C, 

D, and E are correlated with A at 50%, but are correlated with each other only 25% (50% turned into a 

fraction and then squared). So the symmetry is not accurately modeled. 

 

Some systems ignore this problem, which means they do not properly handle correlations involving 

more than two activities, while others require the user to write code to set up the data in a strictly 

upper triangular matrix. Other systems support “drivers,” an idea discussed in the next section.  
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Full Monte takes a different approach, recognizing that the usual reason for a correlation between the 

durations of different activities is that they all depend upon some outside factor, such as their location. 

We make this explicit, so that however many activities there are, each of them just needs one scalar 

quantity to define its correlation with a particular factor, and hence with all other activities similarly 

defined. So all the user has to enter for each activity is the causal factor (which can be given any 

arbitrary name like “On Site”) and the correlation coefficient. Any number of such factors can be 

included, and once specified for one activity they appear on the drop-down list for the others. 

 

Of course if the situation really is asymmetrical, so that activities B and C really do depend on activity A 

(and are therefore more correlated with A than with each other), then all you have to do is define a 

factor (say activity A) and make A correlated with that with a coefficient of 100%. 

 

Note that in the symmetrical situation described above, one should enter the square root of the 

correlation you want between each pair of activities. So instead of putting in 50%, one would put in 70% 

(the square root of .5 is actually about 0.707).   

 

 

Correlation Sources vs. Drivers 

Drivers are a recent development that seems superficially similar to the Correlation Source concept 

described above, but the concepts are similar only in that they both allow the user to specify one or 

more outside factors to influence a set of activity durations, but the way in which this influence is 

specified is very different. In the driver concept, the value of each driver is drawn from a distribution 

roughly centered on 1, and they are interpreted multiplicatively. For example, if an activity is affected by 

two drivers, these might be represented by two triangular distributions with parameters: 

 

0 .7, 1.0, 1.2, and 

0.9, 1.0, 1.4. 

 

On a particular iteration, we might sample 1.04 and .98, so the value sampled for the activity is 

multiplied by 1.04 times .98, or 1.0192.   

 

While there is appealing logic to this seemingly simple idea, there are a number of problems for the 

unwary that can be overcome only with the most sophisticated analysis: 
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1. First, it means that the distribution specified for the activity itself is not actually the distribution 

you get. Even in the above relatively simple scenario, most statisticians would be hard put to tell 

you what the final distribution is. In fact, one cannot readily calculate even the expected value 

or standard deviation. (They are about 1.06 and .15, respectively, by the way.) 

 

2. Second, one cannot readily know what the correlation coefficient between two activity 

durations actually is.     

 

3. Third, you cannot easily specify that two activities be affected by the same driver but to 

different degrees. (This is possible, but involves complicated calculations to get the right input 

data.) 

 

4. Fourth, it is just additional data entry. It has been suggested that it can actually require less data 

entry, on the basis that all the uncertainty in activity durations is attributable to drivers. Or that 

any remaining uncertainty can itself be attributed to a special driver. But this is a fallacy. Using 

the same driver to represent the uncertainty on two activities would make them unintentionally 

correlated. 

 

The net result is a system, which while it may have value in special circumstances, is likely to mean 

either much more work or unrealistic results.   

 

By contrast, correlation sources require no extra data other than the name of the source and a 

percentage. They enable the user to easily specify correlations between any number of activities and 

any number of sources and to simply calculate the correlation implied between any pair of activity 

durations. (Full Monte even provides a visual aid in the form of a scatter diagram.) Furthermore, the 

distribution the user specifies for the activity duration is unaffected by the correlation sources. One 

incidental advantage of this is that it is easy to assess the effect of correlations. 
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Appendix C:  Branching 

Branching is a feature that enables Full Monte to choose at run time, i.e. on each iteration of the 

simulation, which of a number of alternative paths from an activity is active. Full Monte supports two 

types of branching: conditional and probabilistic.   

 

In conditional branching, the user associates a date with each successor, such that the successor will be 

active if it can start before that date, and no other successor with an earlier associated date can. 

 

In probabilistic branching, the user specifies a set of relative probabilities for the different successors, 

and the active successor will be chosen randomly based on these probabilities.  

 

NOTE: Either type of branching can be applied to the finish-to-start successors of any activity that has two or more of these. It 
does not apply to other types of relationships, and you cannot combine the two different types of branching on successors to 
the same activity.  

 

It is important to understand that branching applies to a path rather than an activity, which can lead to 

several rather confusing scenarios.    

 

For example, if successor activity C is not on the selected active path out of activity A, it could still itself 

be active if it has another predecessor B that is active. The general rule is that: 

 

NOTE: An activity is active if it is a start activity or if it has at least one active predecessor relationship from an active 
predecessor.     
  

Having stated the rules, it is probably best to avoid such confusing situations by using branching 

judiciously. We suggest that the use of branching be limited to situations where no successor activity 

has any other predecessors. 

 

Branching and progress 

If any of the successors have been progressed, Full Monte assumes that the branch has been 

determined and will not apply the normal rules. In fact, it is quite possible (though illogical) that more 

than one of the successors has been progressed. If any of the successors is progressed, Full Monte 

assumes that all the progressed successors are active and all the unprogressed ones are not. 
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Branching and the interpretation of calculated dates, floats, and cost 

Branching means, in general, that some activities are not always active. This is measured by the statistic 

“Active Percent,” which estimates the percentage probability of each activity being active. Some of the 

other calculated values are conditional upon the activity being active, and some are not, as follows: 

 

Means and standard deviations of dates are conditional because it is impossible to assign a date value to 

something that did not happen. The expected finish date reported is the expected finish date, given that 

the activity is active.  

 

Means and standard deviations of floats are also conditional to make them consistent with the dates 

and because assigning a value of zero to the float of an activity that did not happen is not very 

meaningful. (Zero float means the activity is critical, yet how can a nonexistent activity be critical?) The 

expected total float reported is the expected float given that the activity is active.  

 

Means and standard deviations of costs are, on the other hand, unconditional. This is reasonable 

because assigning zero cost to an activity that did not happen makes sense. It is also necessary if the 

costs are to roll up correctly; if two alternative activities with equal probability have an expected cost of 

$10,000 and $20,000, respectively, then the expected cost of the pair is $15,000, not $30,000.) 

 

Criticality and sensitivity are also unconditional, though this choice is somewhat arbitrary. The value 

reported for criticality is the percentage of times overall that the activity was critical, including the times 

when it was not critical because it was not active. (One can easily calculate the conditional criticality or 

sensitivity by dividing by the active percentage.) 

 

Histograms (probability density) and S-curves (cumulative probability) are all conditional, which, in the 

case of cost, is somewhat inconsistent with the above. Doing otherwise would mean a tall bar at the 

origin representing the times when the cost was zero because the activity was not performed, which 

would severely reduce the precision visible for the interesting part of the graph. It does mean, however, 

that the expected cost reported (which is not conditional) may be nowhere near the middle of the 

graphed data. 
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Appendix D:  Full Monte Fields 

Activity fields 

Full Monte reports on eight different items for each activity: 

 

1. Early Start 

2. Early Finish 

3. Late Start (only if Full Backward Pass is selected) 

4. Late Finish (only if Full Backward Pass is selected) 

5. Total Float (only if Full Backward Pass is selected) 

6. Free Float (only if Full Backward Pass is selected) 

7. Duration 

8. Cost 

 

Each of these has the same meaning as it does in the source scheduling tool, except that instead of 

being represented by a single value, each is a probability distribution represented by three different 

fields: 

 

1. The expected value 

2. The standard deviation 

3. The histogram/S-curve data 

 

The histogram data are represented by a button, clicking on which displays the histogram and/or S-

curve (see Chapter 9, Graphical Views) and is also used to calculate the percentiles that are available in 

Full Monte tabular views. (In the event that the value depicted is constant, i.e. not subject to any 

random variation, this constant value is displayed instead of the button.) 

 

The above accounts for 24 fields and these are named so that fields relating to the same basic data are 

sorted consecutively. Thus, for example, there are fields named: 

 

• Early Start, expected value 
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• Early Start, standard deviation 

• Early Start, histogram 

 

An additional 27 fields do not fit into the above pattern. They are, in alphabetical order: 

 

Actual over Estimated Duration: This field contains either a number representing the ratio of actual 

duration over the expected value based upon the specified distribution, or for WBS elements containing 

two or more finished activities data upon which a histogram and S-curve of this data can be displayed.  

In the latter case a button is displayed, giving access to the histogram and/or S-curve 

 

Analysis Log Messages: This field contains messages generated during risk analysis and relates to issues 

with each activity. They can be viewed in the Message Log report, which can be shown automatically 

after risk analysis. 

 

Chance of Achieving P6 Cost: The probability of completing the project at a cost less than or equal to 

the deterministic value calculated by P6. 

 

Chance of Achieving P6 Early Finish: The probability of completing the project on or before the 

deterministic date calculated by P6. 

 

Confidence Interval: This is an editable input field. See Chapter 4, Editing Full Monte Data for Activity 

Durations. 

 

Correlation Coefficients: A list of correlation coefficients for this activity, separated by commas. (See 

Appendix B, Correlations.) This is input data, but not editable in the table. 

 

Correlation Sources: A list of correlation sources for this activity, separated by commas. (See Appendix 

B, Correlations.) This is input data, but not editable in the table. 

 

Correlations: A list of correlation sources and coefficients for this activity, separated by commas. (See 

Appendix B, Correlations.) This is input data, but not editable in the table. 
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Cost Sensitivity, Attributable Variance: This is the percentage of the variance in the cost of the “cost 

sensitivity target,” which is attributable to the current activity. (The cost sensitivity target is a WBS 

element nominated by the user. By default, it is the project WBS element, representing the whole 

project. See Chapter 7, Running Risk Analysis Simulation.) 

 

Date of Simulation:  The date of the risk analysis simulation on which displayed results are based.  

 

Duration Distribution Type: This is an editable input field. See Chapter 4, Editing Full Monte Data for 

Activity Durations. 

 

Duration Expected Value (theoretical): This is the theoretical expected value of the duration based 

upon the distribution specified by the duration distribution type and parameters. 

 

Duration Most Likely: This is an editable input field. See Chapter 4, Editing Full Monte Data for Activity 

Durations. 

 

Duration Optimistic: This is an editable input field. See Chapter 4, Editing Full Monte Data for Activity 

Durations. 

 

Duration Pessimistic: This is an editable input field.  See Chapter 4, Editing Full Monte Data for Activity 

Durations. 

 

Duration Standard Deviation (theoretical): This is the theoretical standard deviation of the duration 

based upon the distribution specified by the duration distribution type and parameters. 

 

Merge Delay: When an activity has multiple predecessors, it cannot start until all of these predecessors 

are complete. If two or more of these predecessors are sometimes critical, there will be a gap between 

the latest of the expected early finishes of the predecessors and the expected early start of the 

successor, due to the phenomenon known as merge bias. (See Appendix E, Merge Bias.) This field 

measures the size of this gap. 

 

Number of Trials: The number of risk analysis simulation trials (iterations) on which displayed results are 

based.  
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Percent Active: This field merely measures the percentage of trials when the activity was active. 

(Inactivity is caused by branching, as explained in Appendix C.) 

 

Percent Critical: This field merely measures the percentage of trials when the activity was critical.   

 

Percent Critical (Sensitivity): The field ‘Percent Critical (Sensitivity)’ differs in two ways from the regular 

‘Percent Critical’ field: it indicates whether the task is critical specifically to the sensitivity target; and it 

reflects whether the duration of the task affects this target (so it does not count as critical tasks which 

have the critical path passing through their starts or finishes but not through their durations. 

 

Sensitivity Index: This field is intended to give a rough guide of how sensitive the early finish of the 

schedule sensitivity target is to variation in the activity’s duration. It is computed as the percent critical 

multiplied by the standard deviation of the duration and divided by the standard deviation of the early 

finish of the sensitivity target.   

 

Sensitivity, Optimistic Cost of Target: This is an estimate of the expected cost of the cost sensitivity 

target if the current activity’s cost were to take its optimistic value. (In the column heading, the word 

“target” is replaced by the identity of the cost sensitivity target of the WBS element selected. See 

Chapter 7, Running Risk Analysis Simulation, and Chapter 10, Exploring Sensitivity.) 

 

Sensitivity, Optimistic Finish of Target: This is an estimate of the expected early finish date of the 

schedule sensitivity target if the current activity’s duration were to take its most optimistic value. (In the 

column heading, the word “target” is replaced by the identity of the cost sensitivity target of the WBS 

element selected. See Chapter 7, Running Risk Analysis Simulation, and Chapter 10, Exploring 

Sensitivity.) 

 

Sensitivity, Pessimistic Cost of Target: This is an estimate of the expected cost of the cost sensitivity 

target if the current activity’s cost were to take its pessimistic value. (In the column heading, the word 

“target” is replaced by the identity of the cost sensitivity target of the WBS element selected. See 

Chapter 7, Running Risk Analysis Simulation, and Chapter 10, Exploring Sensitivity.) 

 

Sensitivity, Pessimistic Finish of Target: This is an estimate of the expected early finish date of the 

schedule sensitivity target if the current activity’s duration were to take its most pessimistic value. (In 

the column heading, the word “target” is replaced by the identity of the cost sensitivity target of the 

WBS element selected. See Chapter 7, Running Risk Analysis Simulation, and Chapter 10, Exploring 

Sensitivity.) 
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Calendar Fields (P6 Only) 

There are just three fields specific to Full Monte: 

 

• Auto-regression Coefficient % 

• Distribution Type 

• Granularity 

 

All three are editable input fields. See Chapter 6, Editing Full Monte Data for Calendars. 
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Appendix E:  Merge Bias 

Merge bias is probably the single biggest reason why deterministic schedules (and PERT schedules) are 

too optimistic and, therefore, why Monte Carlo simulation is so important. It results when two or more 

parallel paths merge either at the end of the project or as predecessors to some intermediate task or 

milestone and when two or more of these paths have a chance of being critical.   

 

NOTE: Even if a schedule has multiple finish tasks, these all “merge” for the purpose of this 

appendix, in the sense that the project is not finished until every path is finished. 

 

Because the successor cannot start until all its predecessors are complete, it is always dependent on the 

path that happens to finish last, even though that path is not always the same one. This results in the 

expected start date of the successor being later than the expected finish dates of any of its 

predecessors.  This delay is known as merge bias.  

 

Merge bias can be illustrated by analogy with the throwing of a pair of dice. Each die has equal chances 

of coming up with any value 1 through 6, so the expected value is 3.5. But if we look at the distribution 

of the greater of the two scores, which is equivalent to waiting for the longer of two predecessors, the 

expected value turns out to be about 4.5. This additional 1 represents the merge bias.  

 

Merge bias builds up over the duration of the project, causing greater and greater discrepancies 

between a deterministic plan and reality, so that while early milestones may be met, the later ones are 

increasingly likely to be missed. It is truly a bias toward optimism in deterministic schedules, in the sense 

that there are no countervailing tendencies that might work the other way.  
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Appendix F:  Level of Effort (LOE) Tasks 

Many projects have supporting tasks that do not contribute directly to the project deliverable but are 

included to capture the work/costs associated with this support tasks.  Example might include 

Information Technology Support and Project Management.  Such tasks are called ‘Level of Effort’ (LOE) 

because their duration will change as the duration of the discrete project work changes. 

The level of Effort work should never be on the critical path of the project. 

Microsoft Project 

Microsoft Project does not directly support the concept of Level of Effort so various workarounds are 
employed to achieve the objective.   

Resources on Summary Tasks 

Applying a resource to a summary task meets most of the objectives for Level of Effort. The summary 
task duration changes automatically as the underlying tasks are updated.  However, there are several 
drawbacks with using summary tasks.   

• The inclusion of support resources on the summary task is not obvious (the summary task name 
will most likely relate to the underlying discrete work). 

• The duration of the Level of Effort work cannot be derived from tasks that are contained within 
different summary tasks. 

• Some clients/oversight bodies may not accept resources assigned to summary tasks. For 
example, the Defense Contract Management Agency (DCMA). 

Regular Tasks identified as Level of Effort 

A normal task can be used to account for support resources.  The major disadvantage is that the 
duration will not automatically adjust to account for changes in the underlying discrete work.  The ‘Level 
of Effort’ work may also appear on the critical path. 

These shortcomings can be managed with care but become a much bigger issue when duration 
uncertainty is considered.  We need the level of Effort duration to change as the discrete work duration 
changes during the simulations. 

Full Monte solves this problem by supporting a ‘Level of Effort’ flag on tasks when used in conjunction 
with appropriate logic (predecessor/successor links). 

Level of Effort tasks should be linked to the relevant discrete work using Start-Start and Finish-Finish 
logic as shown in Figure F.1 
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Figure F.1 

In the example, the LOE task ‘IT Support’ has been linked with a Start-to-Start predecessor to the beginning 
of discrete work ‘Work 1’ and a Finish-to-Finish predecessor to the end of Discrete Work ‘Work 2’.  

The Microsoft Project duration for the LOE task has been manually set to 10days to run parallel to the 
discrete work.  Because, in the example, both the discrete work and the task representing LOE both take 10 
days they are both shown on the critical path by Microsoft Project. Technically this is not correct (because 
LOE should never be part of the critical path).  

The Full Monte Level of Effort field has been mapped to Flag20 (the column labelled ‘Level of Effort Flag’ in 
the example). It has been set to ‘Yes’ for the task representing the support work. 

We can see that following the simulations, the LOE task has the same expected duration as the total discrete 
work.  Note that the IT Support expected cost has increased compared to the original figure (Cost) from 
Microsoft Project. 

Note: Tasks flagged as Level of Effort cannot have Duration Uncertainty information applied in Full Monte. 

The ‘Percent Critical’ for the LOE task has been calculated as 0 by Full Monte since LOE tasks should not be a 
part of the critical path. 

If a task flagged as being Level of Effort has predecessors other than Start-to-Start and Finish-to-Finish, then 
Full Monte will log a warning and treat the task as a regular task. 

Oracle Primavera P6 

Oracle Primavera P6 has a special activity type of ‘Level of Effort’ to easily model support effort.  Full Monte 
supports the use of this activity type and will adjust the duration based on the appropriate discrete work 
during the simulations.  No special action is required by the user.   
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Appendix G:  Schedule Margin 

A schedule best practice is to include Schedule Margin (aka Risk Contingency, Risk Buffer) between the 

planned completion of ‘Work’ and the Contract Promised/Committed date.  The completion of ‘Work’ is 

represented by one Milestone and Contract Promised date another.  See figure G.1 for an example. 

 
Figure G.1 

The schedule is showing a project (Work) Complete on August 28 and a Committed Delivery (from the 

contract) on September 9.  The difference between these two dates is 8 days and is identified in the 

Schedule by the Schedule Margin task. Full Monte Schedule Risk Analysis can show if the 8 days 

Schedule margin is sufficient to protect the Committed Delivery at the required level of confidence. 

Schedule margin should be removed before performing a Schedule Risk Analysis. Full Monte can do this 

automatically using the following techniques. 

Microsoft Project 

In Microsoft Project use a Custom Flag or text field to identify tasks representing Schedule Margin. 

When using a Flag field simply set it to Yes for the Schedule Margin tasks. If using a custom Text field, 

then values of “YES”, “SM”, or “MARGIN” are permissible to identify Schedule Margin tasks. 

Use the Full Monte Field Mappings to link the appropriate custom field with the Full Monte Schedule 

Margin Flag field as shown in figure G.2. 
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Figure G.2 

Oracle Primavera P6 

In Primavera P6, create an Activity User Defined Text Field named ‘Schedule Margin Flag’ as shown in 

Figure G3. 

 
Figure G.3 

For Schedule Margin activities, set the Schedule Margin Flag text value to any of “Yes”, “True”, “SM”, or 

“MARGIN”. Any other value will be ignored by Full Monte. 

Results 
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When a project is opened in Full Monte and tasks/activities have been identified as Schedule Margin 

using the appropriate mechanisms described above, the Probability of Existence will be set to 0% and 

editing of the duration uncertainty values will also be disabled in the Task Edit view spreadsheet as 

shown in figure G.4. 

 
Figure G.4 

Observe the Duration Uncertainty values for task ID 25 (Schedule Margin) are blank, as they are for 

Milestones, and the Existence Probability (%) has been set to 0%. 

After a Risk Analysis has been performed, the Finish Histogram for the Schedule Margin task will show 

‘NA’ as results are not calculated for tasks that are never active (Probability of Existence = 0%). 

We can then review the Finish Histograms for ‘Project (Work) Complete and Committed Delivery. 
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Project Complete 

 
Figure G.5 

Committed Delivery 

 
Figure G.6 
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In figure G.5 we see the probability of achieving the Project Complete deterministic finish of August 28 is 

just 26%. However, the probability of achieving the Committed Delivery deterministic date of September 

9 shown in figure G.6 is 97%.   

Assuming our goal is greater than 80% confidence in our ability to deliver to the customer by September 

9, we can see that the 8 days Schedule Margin protecting the customer deliverable is more than 

adequate.  

One important point to note is that the Committed Delivery is being logically driven by the Schedule 

Margin task in the schedule.  Do not be tempted to apply a constraint date to the Committed Delivery as 

this will potentially introduce inappropriate slack/float in the schedule and invalidate the results of the 

schedule risk analysis. 
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