
This EVMS Training Snippet, sponsored by the Office of Acquisition and Project 
Management (OAPM) is one in a series regarding PARS II Analysis reports. PARS II offers 
direct insight into EVM project data from the contractor’s internal systems.  The reports 
were developed with the users in mind, organized and presented in an easy to follow 
manner, with analysis results and key information to determine the status and health of the 
project. Snippets will help users understand the specific information provided by each 
report and what it tells them about project health and/or EVM system health. 

This particular snippet focuses on the purpose and use of reports to assist in determining 
the reasonableness of the contractor’s reported Estimate at Completion and how DOE can 
develop an independent EAC. 



In PARS II under the SSS Reports selection on the left, there are folders to the right.  The 
reports being discussed are in the Analysis Reports folder.  That folder is broken down into 
various subfolders pertaining to OAPM’s EVMS Project Analysis Standard Operating 
Procedure.  This Snippet covers two subfolders, EAC Reasonableness and Predictive 
Analysis.  



These reports are useful for anyone responsible for project management.  The first is EAC 
reasonableness subfolder and it contains three reports.  The first report is the EV Data 
Validity (WBS Level) Report which identifies CVCUM more negative than the VAC, where the 
TCPIEAC and CPI differ by more than 5%.  The second report is the CPI vs. TCPI (PMB 
Level) for project level views. The third report is the Performance Index Trends (WBS 
Level) which charts Actual vs. Projected Performance Trends and Performance Index 
Trends. The other subfolder is Predictive Analysis, and includes two reports:  Funding 
Status (Monthly at Project Level) and IEAC Analysis (WBS Level).



Before covering the data available in PARS II, we will begin with a quick refresher.  The 
contractor is required to provide an Estimate At Completion (EAC).  The contractor starts 
with actual cost of work performed to date and then provides an estimated cost to complete 
the work remaining.  An accurate EAC is vital to the DOE as it provides a dynamic estimate 
of the projected funding required to cover the contractor’s costs to perform the work in the 
PMB. Concerns identified in this area not only apply to Project performance but also to 
systemic concerns with the contractor’s EVMS.  

Here’s a ‘How it’s done’ lesson learned: When developing the estimate to complete, do not 
start with what has been spent to date.  The first step in an estimate to complete is to 
determine the work that remains to be completed.  To do that, the work that has been 
accomplished in terms of the earned value or BCWP must be identified.

Examine the formula for the EAC.  ACWP + ETC = EAC.  Where is the most important 
place to start when determining the ETC?  Again – the BCWP! In fact, the ACWP does not 
enter into the ETC process other than to understand the cost of completed effort.  At the 
end of the ETC process ACWP is added to the ETC to arrive at the EAC. 

One last point – we are talking about the contractor’s EAC.  That means it is developed by 
the control account managers based on estimates of the work scope for specific tasks.  It 
should not be developed solely based on EAC formulas, referred to as IEACs.  IEACs are 
used by the contractor and the DOE to assess the reasonableness of the CAM’s EAC.  The 
contractor should always be able to explain the rationale used and provide supporting 
documentation to support the estimates associated with the work remaining.  
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An understanding of the To Complete Performance index, called the TCPI, is also 
important. 

The TCPI is a cost efficiency index of future performance required to achieve the 
contractor’s EAC or BAC. 

A 1.25 TCPI means $1.25 worth of work must be performed for every $1 spent
A 0.85 TCPI means $.85 worth of work must be performed for every $1 spent
The TCPI is also used to evaluate the reasonableness of a contractor’s Estimate at 
Completion (EAC).  The TCPI can also be calculated to determine the likelihood that the 
project will complete within the BAC. The formula is:
TCPIBAC = work remaining / (BAC - ACWPcum)

This formula is of no value if the ACWP exceeds the BAC.



A mathematical difference of plus or minus 0.05 between the CPI and TCPI, that is 5% or 
greater, is used as an early warning indication that the contractor’s forecasted completion 
cost could possibly be unrealistic, stale, or not updated recently. If the 0.05 threshold has 
been breached, the PARS II EV Data Validity (WBS Level) Report will indicate this under 
the column titled ‘CPI less than or greater than the TCPI by .05% identified on the slide by a 
red arrow. It is merely a metric to flag concerns but it is not considered an error because it 
is possible that the nature of the work has changed, thus making predictions of the future 
based on past performance unjustified. 

The TCPIEAC forecasts the efficiency at which the remaining work is estimated to be 
performed.  The CPI shows the actual efficiency at which the work completed has been 
performed.  Comparing these two values provides a sanity check of the reported EAC.  For 
instance, if the TCPI were 1.1 and the CPI were 0.8, the projection is that the efficiency to 
complete the remaining work will increase dramatically.  This may not be realistic and the 
EAC should be questioned. 

When the TCPI is greater than the CPI by more than 5%, it may indicate an overly 
optimistic EAC. In other words, the ETC is based on an increase in cost efficiency by more 
than 5% for the work remaining in the project. A TCPI less than the CPI by 5% or more may 
indicate an overly pessimistic EAC. In this case, the ETC is based on an expected 
decrease in cost performance by 5% or more for the work remaining in the project. This 
metric is available at the control account to identify individual drivers (see the PARS II
Performance Index Trends (WBS Level Report) or by total project level (see the PARS II 
CPI vs. TCPI (PMB Level) Report).



The report flags differences between CPI and TCPI that are plus or minus 5% by listing the 
actual calculated amount. While a 5% difference indicates a questionable EAC, a difference 
of 10% indicates the EAC is not realistic based on current performance. Studies of major 
acquisition programs at the Department of Defense validated that 10% is a reasonable 
threshold at which the EAC should be updated.     

As shown by sample data, the CPI to TCPI comparison for all three of the WBS elements 
indicates unrealistic EACs. 



When the Cost Variance (CV) to date is more negative than the Variance at Completion 
(VAC), it may indicate that the EAC has not been updated to reflect the entire overrun. 
Refer to the last column shown of the PARS II EV Data Validity (WBS Level) Report, 
entitled CV less than VAC.  This means that the cost variance is more negative, that is 
reflecting a larger overrun, than the projected overrun at completion. This condition is not 
considered an error but it could indicate an understated EAC. An example shown here is 
where the CV to date is negative $65,944; however, the VAC is only negative $19,571.  
The data indicates that the Control Account Manager expects this Control Account to 
recover a significant amount of the overrun.  With this Control Account at 93% complete, 
how is that possible?  If the CAM says it is because of mischarges against this Control 
Account that need to be backed out, the burden of responsibility is on the CAM to take that 
type of action immediately, within the same reporting month as identified. Also of concern 
would be a scenario where the cumulative CV is positive to date, yet the VAC indicates an 
overrun.  Why is that?  Again, these are questions to ask the contractor.  



The CPI vs. TCPI Report is at the total performance measurement baseline level.  The 
purpose of the report is to compare to-date and incremental cost performance trends on the 
project against performance levels needed to complete the project on budget or at 
estimated cost. While report views of the trends provide raw supporting contractor-reported 
performance data, the next slide shows the graphical representation of the trends. 



This graph helps to visualize to-date versus needed performance levels to deliver the 
project at the currently approved budget (BAC) or current estimate at completion (EAC). 
TCPI indices over 1.00 indicate that efficiency over 100% is required to meet project 
performance goals (BAC and EAC respectively). 

A TCPIEAC greater than the CPI Cum indicates that the efficiency required to meet the 
contractor’s estimate at completion is greater than performance levels that the contractor 
was able to achieve to-date.  This may be the result of an understated EAC or expected 
opportunities in the future that will result in better-than-average performance. 

A TCPIEAC less than the CPI Cum indicates that the efficiency required to meet the 
contractor’s estimate at completion is less than performance levels that contractor was able 
to achieve to-date.  This may be the result of overstated EAC or expected/realized risks in 
the future that will result in worse-than-average performance. 

The TCPIEAC curve trending upwards could indicate declining actual performance requiring 
better projected performance to meet the EAC. When the CPI Cum curve trends upwards, it 
indicates improvement in achieved performance to-date. 

When the CPI current period curve indicates performance volatility from period to period, it 
can be used to further validate assumptions made in TCPI to EAC analysis. 
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Another way to track trends on a WBS level is by viewing graphs in the PARS II 
Performance Index Trends (WBS Level) Report Click on the graph you want by selecting 
the WBS description on the Report tab, and the selected graph will appear on the Chart 
Tab. When you see trends of SPI or CPI dropping over time, it indicates a negative trend 
that needs investigating.  Remember that all PARS II reports that have “WBS Level” in the 
name can provide information at the lowest level report.  The Analyst can determine the 
WBS element causing the negative trend.



On the Actual vs. Projected Performance Trends chart, the CPI and the TCPI based on the 
EAC is shown.  The trend on this chart is that the TCPI to meet the EAC shows a much 
lower efficiency required than what is being indicated by the CPI to date.  This causes 
some concerns.  Either the EAC is too high – in which case the FPD must have an accurate 
and realistic EAC in order to plan how much funding will be required to complete the 
project.  Or, the EAC is valid and there is some planned future events that will result in 
lower future CPIs.  

When the TCPI to EAC is showing higher efficiencies than the cumulative CPI, then the 
question to the contractor would be “how do you plan to improve your cost efficiencies in 
the future”?  

The above scenario differs by much more than 5%, therefore the FPD would need to 
investigate and understand what is happening on this project. 



The Performance Index Trends includes four trend lines, SPI, CPI, TCPI to achieve the 
EAC, and the TCPI to achieve the BAC.  The data reflected on the slide shows some 
concerns as previously mentioned.  The schedule appears to be in trouble, and schedule 
issues normally cause cost impacts.  The CPI appears relatively stable except for the past 
two months.  The TCPI comparison of TCPI to meet the EAC versus the TCPI to meet the 
BAC is very interesting.  As shown, it implies the project will complete slightly over the 
Budget at Completion but much below the Estimate at Completion.  All of this prompts 
questions for the FPD to ask the contractor!



The next group of PARSII reports are geared toward assisting the FPD in preparing for the 
future. 

The EAC is an important number used by project stakeholders for several reasons. A 
project office relies on the EAC for securing sufficient funding for the project. Therefore 
when concerns exist as to the reasonableness of the EAC, other steps must be taken.  As 
covered previously, the contractor should be questioned about the EAC flags that show 
concern with the EAC reasonableness.  Other steps include calculating an Independent 
EAC to help in ensuring funding is available based on good sound estimates. The IEAC is 
not just a project-level formula but information is available from PARSII to make 
independent assessments at the WBS level. The following slide will examine that process 
deeper and then show how to monitor the funding status and potential funding shortfalls.



An IEAC is an independently calculated forecast of the final total cost of the project. The 
PARS II IEAC Analysis (WBS Level) Report provides information for analysis and 
comparison of the contractor EAC to three industry standard calculations of cost estimates, 
based on contractor-reported data and a variety of performance factors to establish a 
reasonableness range for at-complete cost of the project.  The report has the details and 
the Chart tab is a bar chart to show the BAC, EAC, cumulative BCWS, BCWP, ACWP, and 
the three IEAC formulas used to provide a range.

These three IEAC formulas are:  
Estimate at Completion based on CPI
Estimate at Completion based on multiplying SPI and CPI, and 
Estimate at Completion based on the CPI  3 Period Cum 

Typically the EAC based on CPI formula provides the most optimistic result, the EAC based on 

SPI times CPI provides the most pessimistic, and the EAC based on 3 period CPI cum provides 
the most likely based on studies of hundreds of completed projects. The CPI cum and 3 
period cum formulas are most accurate when the project is between 15% to 95% complete. 
The SPI times CPI formula is best between 15% to 50% complete.  In the latter stages of 
the project, SPI trends toward 1.0 distort this formula.  Also note the SPI times CPI formula 
is not the most pessimistic when SPI is above 1.0.  Outside of these ranges, the formulas 
may not provide accurate information.



Often not realized or utilized by the FPD and analysts is a feature where adjustments can 
be made to the formula based IEACs; at the WBS element level this may be warranted. 
Two reasons to review EACs at the WBS element level is for verification of the 
reasonableness of the Comprehensive EAC, and identification of the need for adjustments 
to the IEAC based on known issues with one or more WBS elements.  It involves 
determining the reasonableness of the WBS level estimates with information gained from 
project surveillance, reviews, and/or site-level input. This is the perfect place to make 
adjustments if the contractor’s EAC does not appear reasonable. 

Using the PARS II IEAC Analysis (WBS Level) Report, an analysis graph for the lowest 
WBS level can be created by clicking the WBS Description link on the Report tab. The chart 
will then show the comparison of the WBS level graph to the project level graph.  Whether 
using the chart or the detailed information available in the report, it is worthwhile to review 
the data at the WBS level.  It may reveal WBS level EACs that are inconsistent with the 
indicator. 

The analysis should include comparison of the contractor-reported EAC to independent 
EACs calculated based on the high risk WBS elements to determine if the contractor-
reported EAC is valid, reasonable, and current.

Roll up any adjustments made to individual WBS element EACs and any changes made to 
risks to determine the value of the IEAC. Check the rolled-up value against the two formula 
values that are most pessimistic and most optimistic. The rolled-up value may fall outside of 
the statistical formula bounds, but this should be considered a flag. If this occurs, double 
check your adjustments and ensure they are properly documented.



The purpose of the PARS II Funding Status (Monthly at Project Level) Report is to show if 
sufficient funding is available to complete the project.  In addition, the report can be used to 
validate the accuracy of data reporting at the project level. Any significant fluctuations in 
project cost components and identified anomalies should be noted. Major components of 
Total Project Cost (TPC) are plotted in a stack column on the Summary tab.  This allows 
the Analyst to identify current balances of each major TPC component - mainly DOE 
Contingency and Contract Budget Base (CBB).  Further analysis should look at how the 
contractor-reported forecast, i.e. the EAC, is plotted against TPC and if additional funding 
may be required to complete the project. 

Fluctuations in the CBB line without corresponding reverse changes in the DOE 
Contingency, a significant change in Contingency balance that is not reflected in the CBB 
line, a decrease in Contingency and an associated increase in MR without any change to 
BAC, are all indicators that the risk reserves and contractor baseline have not been 
reported accurately or are being used improperly.

In the example shown on the slide, the DOE contingency is insufficient to cover the 
anticipated overrun at completion.  



In summary, the contractor is required to provide an Estimate At Completion (EAC). It is 
expected to be based on valid estimates of work remaining; not formula based.  An 
accurate EAC is vital to DOE as it provides a dynamic estimate of the projected funding 
required to cover the contractor’s costs to perform the work in the PMB. Concerns in this 
area not only apply to Project performance but also to systemic concerns with the 
contractor’s EVMS.   There are several data points in PARS II to provide the FPD with the 
information needed to determine the reasonableness of the contractor’s EAC, and to 
calculate alternative Independent EACs. Funding reports are also available that may reveal 
potential funding shortfalls. 



For information relative to EVMS procedures, templates, helpful references, and training 
materials, please refer to OAPM’s EVM Home page. Check back periodically for updated or 
new information. 


