Presented at the ICEAA 2026 Professional Development & Training Workshop - www.iceaaonline.com/nfk2026

Schedule Derived - Independent Estimate at Complete (SD-IEAC):
Utilizing Performance Measures and Earned Value Data to

Develop & Present a Viable Independent Estimate at Complete
SSC

James D. Quilliam

Copyright Tecolote Research Inc.

This study is an effort to document and share with practitioners a method to use performance metrics
primarily in this case, a current execution index (CEl) and earned value data to project a viable program
Schedule Derived - Independent Estimate at Complete (SD-IEAC).

This approach employs the evaluation of readily available performance indicators along with earned value
data to first highlight incongruencies in the data, if any, and then, to provide a viable projected independent
schedule derived estimate at complete for program teams. This will allow teams to act based on the

projected estimate for completion to ensure program funding and success.

This approach was developed as a practitioner supporting an informal government estimate at complete
and realizing the viability of applying readily available performance indicators to formulate a viable

independent estimate at complete.

This study will first provide an overview of the use of the Scope Accumulation Methodology (SAA). The
SAA utilizes traditional schedule performance metrics such as Baseline Execution index (BEI) and Current
Execution Index (CEIl) and provides an understanding of how these key performance indicators are
integrated and applied and how the incongruency among these performance indicators forms the critical

validation for the independent estimate at complete.

The understanding of the SAA forms the basis to conduct a validation of the SAA results with the remaining
work to be accomplished from the earned value budgeted cost of work remaining (BCWR). The use of the
earned value, BCWR value, will allow for the computation of the number of remaining work days and the
associated cost per day of that remaining work. Once this is accomplished we will explain and determine
the computation of a differential factor which should be applied. This differential factor becomes the targeted
acceptable execution factor which the program manager and team would adopt. Next, the overall program
burn rate will be calculated per month based on BCWR & the remaining work time-span. Once this is
accomplished, the overall program actual burn rate to date (Based on month end IMS data) or ACWP &
Actual duration is assessed. Finally, we will compute the projected dollar value of the BCWR (remaining
work) using the selected differential factor to calculate a sound projected schedule derived independent

estimate at complete.



Presented at the ICEAA 2026 Professional Development & Training Workshop - www.iceaaonline.com/nfk2026

Once the calculations of implementing this approach are synthesized it will be followed by concrete
recommended actions that can be integrated by the program manager and program team with specific
actions to be implemented by the prime contractor team. This will allow a unified team to embrace the
systemic earned value and schedule performance attributes to further predict with confidence that they

have formulated a usable and a viable executable plan for program success.

Utilize Precepts of the Scope Accumulation Assessment (SAA) Process

An understanding of the SAA process forms the basis for the schedule derived independent estimate at
complete. A review of the available current execution index (CEI) and baseline execution index (BEI) trend
data will show the congruency or incongruency of the forecast data (CEIl) in comparison to baseline (BEI).
According to the National Defense Industrial Association (NDIA), A Guide to Managing Programs Using
Predictive Measures, September 17, 2014, section 2.4 Current Execution Index (CEI) (sometimes
referred to as Forecast Efficiency) is a schedule execution metric that measures how accurately the
program is forecasting and executing to that forecast from one period to the next. Its design is to
encourage a forward-looking perspective to the Integrated master schedule (IMS) and program
management. The real benefit of implementing CEl is increased program emphasis on ensuring the
accuracy of the forecast schedule. This results in an improved and more accurate predictive model which
increases the program’s ability to meet its contractual schedule obligations. The goal of this metric is to
communicate the accuracy of near-term forecasting in the IMS. The index maximum is 1.00, but a sound
forecast schedule will consistently trend in the range higher than 75th percentile. There is a direct
correlation between the lower probability (less than 75% probability of completion) and the program’s
ability to manage the projected near-term tasks. This indicates that work is slipping and possibly adding to

the “bow wave” of unachievable work.

Document & Assess the Current Earned Value (EV) and Performance Metrics

Once the precepts of the SAA approach and the various thresholds have been reviewed it is important to
review the available EV and performance metric data. Here are some examples of data elements that can
be used for the SD-IEAC: Contract Budget base (CBB), Budgeted Cost of Work Performed (BCWP), Actual
cost of work performed (ACWP), most likely (ML) and worst case (WC) estimates to complete (ETC) and
estimates at complete (EAC), Budget at Complete (BAC), Budgeted cost of work remaining (BCWR),
Performance measurement baseline (PMB), Management reserve (MR) and forecast execution index (FEI)

or current execution index (CEIl) performance values.

Compute the Budgeted Cost of Work Remaining (BCWR)
The first step in the SD-IEAC is to calculate the BCWR using the formula for BCWR = Budget at Complete
(BAC) — Budgeted Cost of Work Performed (BCWP). The representative program Format 1 work
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breakdown structure can be used to derive the current BAC and BCWP respective values. These values
will be used to calculate the BCWR. A notional example would be BAC of $6,550,000,000 — BCWP of
$5,000,000,000 = BCWR of $1,550,000,000. The BCWR will then be divided by the total number of days

of remaining duration.

Compute the Total Days of Remaining Duration from the Inteqrated Master Schedule (IMS) data

The next step in the SD-IEAC process is to determine the number of total number of days of remaining
duration on the program using the IMS database. This can be accomplished by first displaying the total
number of tasks from the IMS task field. From the total number of tasks, filter out summary tasks and
next, filter out tasks already 100% complete. You also have the prerogative to filter out any additional
tasks not to be included based on program specifics. This will leave you with a population of the
remaining tasks to be completed. You will then port this data from the IMS remaining duration column
into excel to sum the total number of days of remaining work. A notional example of the total days of
remaining work could be the number of remaining tasks which sum to a total number of days of remaining
duration of 125,000 total days. See Figure 1 below for notional example.

Figure 1. Total Number of Days of Remaining Duration

Remaining Duration
24
124
35
20
42
15

TOTAL 125,000

Divide BCWR by Total Days of Remaining Duration to Compute - Cost Per Day of Remaining Work.

Since we had initially computed the BCWR value and now have the total days of remaining duration, we
can compute the cost per day of remaining work. This can be accomplished by taking the computed BCWR
and divide this by the total days of remaining duration to determine a cost per day of remaining work
duration. A notional example would be a BCWR of $1550,000,000 divided by the number of days of
duration 125,000 to obtain a cost per day of remaining work of $12,400 per day. The cost per day of
remaining work is a key value which will be multiplied to the differential value from the standard. Before we
start the explanation of the differential values from the standard, we should next calculate an overall

program monthly burn rate to validate our cost per day of remaining work.
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Calculate Program Monthly Burn Rate

To calculate an overall program monthly burn rate, take the total number of days of remaining duration and
divide this by the time period of total months of remaining work. Please reference Figure 2. This provides
the number of days per month of work remaining multiplied by the calculated cost per day to obtain the burn
rate per month. This notional $31,000,000 per month burn rate can be validated with the BCWR derived

burn rate.

Figure 2. Overall Program Monthly Burn Rate

Calculated Burn Rate Per Month based on Scope Accumulation Assessment - Time-Span

125,000 days of duration / 50 Mo of remainiing work = 2500 days per month of
duration work
2500 days of work per mo X $12,400 cost per day of duration on tasks
931,000,000 burn rate per month

Validate Monthly Burn Rate using BCWR Divided by Total Months of Remaining Work

Validate the recently calculated overall program monthly burn rate of $31,000,000 to the monthly BCWR
derived burn rate depicted in Figure 3. BCWR divided by the remaining months of remaining work computes
a monthly burn rate of $31,000,000 for compatibility. The two monthly burn rates should be compared and
be similar in value.

Figure 3. Calculated Overall Program Burn Rate per Month based on
BCWR & Remaining Work Time Span

Calculated Burn Rate Per Month based on BCWR & Remaining Work Time-Span

BCWR = $1,550,000,000/ 50 Months of remaining Work
§31,000,000 burn rate per month

Now that we have verified the burn rate per month lets move to the differential assessment.
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Determine Available Trending Forecast Performance Data (Forecast Execution Index (FEI) or

Current Execution Index (CEIl)) data to Compute Program Average Forecast Performance

Figure.4 depicts notional average forecast trend performance data which allows for calculating the average
forecast performance factor which is .47. This translates that for every 100 tasks forecast to complete

during the period only 47 of the 100 forecast tasks were completed.

Figure. 4 Notional Current Execution Index (CEIl) Trend Data
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According to the National Defense Industrial Association (NDIA), A Guide to Managing Programs Using
Predictive Measures, September 12, 2017 Revision 2, provides a red/yellow/green (R/Y/G) graphic
illustration of the CEIl, with thresholds of green for equal to or greater than 75% of tasks completing as
forecasted, yellow less than 75% and greater than or equal to 70% of tasks completing as forecasted,

and red at less than 70% of the tasks completing as forecasted. See Figure 5.



Presented at the ICEAA 2026 Professional Development & Training Workshop - www.iceaaonline.com/nfk2026

Figure 5. Example of Current Execution Index (CEI) Criticality Measure

A Guide to Managing Programs Using Predictive Measures
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Figure 7. Example of CEIl Criticality Measure

These NDIA CEl thresholds were utilized in this study to emphasize the “bow wave” effect that the programs

may be experiencing and the needed differential factor which may need to be applied.

Determine the Forecast Differential Based on the Computed Average Forecast Trend

In order to determine the most likely (ML) schedule independent estimate to complete we will need to
identify the average forecast trend value. Once you have the average (CEIl) forecast trend value, you will
subtract it from the agreed to standard ratio value (.75 is the standard-reference Figure 5. Example of CEI
criticality measure). This becomes your resulting differential value for ML which is the delta by subtracting
the average trend value .47 from the standard .75 to determine the differential that is needed to bring your
average performance to the standard which would be a value of .28. Once you have computed the ML
you can determine the worst case (WC) schedule independent estimate to complete by taking the average
forecast trend value (notional .47) and subtracting it by 1.0 (full 100% completion of accumulated scope) to
get your WC differential value of .53. You have the flexibility to select and compute justifiable differential
values to determine the various (ML) and (WC) SD-IETC.
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Calculate the Independent Estimate to Complete (Scope Differential Value + BCWR)

Figure 6 depicts a notional example of first computing an ML SD-IETC based on a differential of .28
(calculated from .47 Avg.-.75 Std =.28 differential value. This .28 differential is multiplied by the total
number of remaining work days to get the amount of individual days of remaining work and then multiply
this value by the calculated cost per day to add this value to the known BCWR to compute the SD-IETC.
Once you have calculated the IETC you will be able to add this value to the ACWP to determine the
respective ML and WC SD-IEAC values.

Figure 6. Notional example of computing Most-Likely and Worst-Case Schedule Derived — IETCs

Differential Value Schedule Derived - Independent Estimate to Complete

Avg, CEl = 47
.18 Forecast differential applied | Schedule - Independent Estimate to Complete (S-IETC)
Provides assessment to the ~ |BCWR + .28 Forecast Execution Index differential value

BCWR Standard .75 CEl SD-IETC
91,924,554 $538,845 92,463,399

$1,924 554
BCWR Avg, CEl = .47
.53 Forecast differential applied
Provides assessment to 1.0 CEl - | Schedule - Independent Estimate To Complete (S-ETC)
Completion of Bow Wave of  |BCWR + .53 Forecast Execution Index differential value
uncompleted work SD-IETC

$1,019,959 $2,944 513

Determine ML & WC IEACs (ACWP + IETC)
In this notional example depicted in Figure 7. the ACWP value of $4,854,188 + SD-IETC $2,463,399
computes a most likely SD-IEAC of $7,317,587. The respective worst-case SD-IETC and SD-IEAC are

computed similarly based on the applied differential value either of .28 or .53.

Note that these values do not include management reserve (MR).
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Figure 7. Notional example of computing Most-Likely (ML) & Worst-Case (WC) Schedule Derived —

Contractor ACWP

IEACs

Schedule Derived - IETC

Schedule Derived - IEAC

Contractor
ACWP

$4 854,188

Schedule - Independent Estimate to Complete (SD-IETC)
Avg. CEl over past 24 Mo. = .47
.18 Forecast differential applied
Provides assessment to the Standard .75 CEl

SOMETC
§2,463,399

Most Likely (ML) Schedule IEAC
W/Out MR

$7,317,587

‘ RANGE t
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44,854,188
ACWP
Contractor

$2,944,513
SD-IETC
Schedule - Independent Estimate To Complete (S-IETC)
Avg. CEl over past 24 Mo. = .47
.53 Forecast differential applied
Provides assessment to completion of Bow Wave of
uncompleted work

§7,798,701
W/Out MR
Worst Case (WC) Schedule IEAC

Determine IEACs to include Management Reserve (IEAC + Management Reserve)

Once you have determined the respective calculated values for both the ML and WC SD-IEACs it is the

time in this process to include management reserve.

According to Defense Acquisition University (DAU), management reserve (MR) is an amount of the total

budget withheld for management control purposes for future considerations to handle execution risks. Itis

not part of the Performance Measurement Baseline (PMB). Figure 8. provides a notional example of adding

(including) management reserve (MR) to the calculated (ML) and (WC) values. These new calculated
values become the core schedule derived ML and WC SD-IEACs.
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Figure 8. Notional Example of Final ML & WC SD-IEACs W/Management Reserve
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Evaluate Independent EAC to Contractor EAC (Implement Program Action Plans)

Once we have calculated the SD-IEACs we have established a foundation to compare and synthesize

these sound projected values against the contractors EACs.

Figure 9. provides a Notional Example of Final Independent EACs W/MR and Contractors EAC values.
The development of the SD-independent EACs by adding the contractors derived ACWP to the ML and
WC differential values to the SD-IETCs and then including the MR to formulate schedule derived IEACs

W/MR and then being able to compare and synthesize these values against the contractor EAC.
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Figure 9. Notional Example of Final Independent EACs W/MR and Contractors EAC values
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Figure 10. Provides a notional example with a full complement of Data: Contractor ACWP, computed
BCWR, differential values, ML & WC SD-IETC & IEACs, MR or a comprehensive sequenced SD-IEAC

process flow culminating with a compare and contrast of the contractors ML and WC EACs.

It is very evident from the culmination of this projected schedule derived IEAC process there could be a
substantial difference from what the contractor is advocating and what the true reality of the program is
depicting based on accounting for the possible bow wave of uncompleted work. This brings forward a
transparent assessment which does not obfuscate the reported performance data. This notional example
shows there could be a substantial difference between the proposed contractors EACs of upwards of close

to 500M for the most likely to upwards of close to 1B in the worst-case scenario.

Bringing this data forward and reporting this disparity as a possible outcome will allow for a unified team to
embrace the systemic earned value and schedule performance attributes to further predict with confidence

that they have formulated a usable and a viable executable plan for program success.
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Figure 10. Notional Example W/ full complement of Data: Contractor ACWP, Computed BCWR,
Differential values, ML & WC SD-IETCs & IEACs, MR & comparison of IEACs to Contractors EACs
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Figure 11. Provides a sequenced summary of the notional example with a full complement of Data:
Contractor ACWP, computed BCWR, differential values, ML & WC SD-IETC & IEACs, MR or a
comprehensive sequenced SD-IEAC process flow culminating with a compare and contrast of the
contractors ML and WC EACs.
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Figure 11. Summary Values of Notional Example W/ full complement of Data

SUMMARY VALUES

9,000,000

- ,08 7,798,701
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-

Summary Schedule Derived - Independent Estimate at Complete (SD-IEAC)

This case study was an effort to document and share with practitioners the Schedule derived — Independent
Estimate at Complete (SD-IEAC) process. The elements of this paper started out sharing the precepts of
the Scope Accumulation Assessment (SAA) process which formed the basis for the schedule derived
independent estimate at complete. Once the precepts of the SAA approach and the various thresholds
were reviewed, it was important to document and assess the current earned value (EV) and performance
metrics that were available from the program. Next was to compute the budgeted cost of work remaining
(BCWR) using the BCWR formula. After this was accomplished, the next step in the SD-IEAC process was
to compute the total days of remaining duration from the Integrated Master Schedule (IMS) database. This
schedule derived data was ported from the IMS to sum the total number of days of remaining work. Since
BCRW was originally computed and the total days of remaining duration were known, the cost per day of
remaining work were then computed. This was accomplished by dividing BCWR by the total days of

remaining duration to determine the cost per day of remaining work.
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Next in the process steps was to calculate an overall program monthly burn rate. Once this was completed,
a validation of the monthly burn rate using BCWR divided by total months of remaining work was
accomplished.

Once the burn rate was verified, the process transitioned to the differential assessment. The first step in
the differential assessment was to determine the available trending forecast performance data to compute
a program average forecast performance. Once the average forecast trend value is established it is
subtracted from the agreed to standard ratio value (NDIA thresholds were utilized in this study). This
allowed for ddetermining the forecast differential based on the computed average forecast trend. This
then allowed for calculating the independent estimate to complete by taking the scope differential value
plus the BCWR. After this was established the most likely and worst case IEACs were calculated by adding
the ACWP plus the calculated IETC values. Once the respective calculated values for both the ML and
WC SD-IEACs were determined, management reserve was included. This allowed for determining the
IEACs with management reserve (IEAC + Management Reserve). Once the final SD-IEACs were
established, this became the foundation to compare and synthesize these sound projected values against
the contractors EACs. This allowed for a comprehensive evaluation of the Independent EACs to the
contractors EAC and the resulting implementation of program action plans). Once the respective results of
implementing this approach are synthesized it should be followed by concrete recommended actions that
can be integrated by the program manager and program team with specific take-away actions to be

implemented by the prime contractor team.

This will allow a unified team to embrace the systemic earned value and schedule performance attributes
to further predict with confidence that they have formulated a usable and a viable executable plan for

program success.

Footnotes
The SD-IEAC process was developed, tested and applied on a major program during the assessment
process. Any references to data in this case study are sanitized and are not attributable to any program

and are deemed notional for purposes of sharing the concept of SD-IEAC for this case study.
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