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EAC

6 3 FUTURE

Dollars or Hours

EFF.

PRODUCT  CUM. Periods Periods EST.   TCPI % of %   @

CATEGORY EFF. EFF. EFF.   EFF. BAC LRE TO LRE BAC Prog EAC EAC

Project Mgmt 0.71   0.47     0.41     0.30      $1,227,632 $2,177,665 43.1% 8.8% 60.4% $2,669,145 46.0%

MCS Systems 0.84   0.67     0.68     0.50      2,820,025 4,203,463 54.4% 20.3% 53.9% 4,411,988 63.9%

MCS S/W Dev. 0.52   0.42     0.36     0.30      2,788,161 6,350,305 39.6% 20.0% 40.0% 7,706,051 36.2%

Hardware 0.92   0.90     0.47     0.14      662,393 914,574 15.8% 4.8% 94.5% 943,663 70.2%

Testing 0.86   0.57     0.37     0.30      549,655 596,175 93.5% 4.0% 15.5% 1,647,696 33.4%

MFG 0.94   0.87     1.16     0.55      1,954,848 2,387,418 57.4% 14.1% 76.2% 2,422,384 80.7%

ILS 0.95   1.18     0.59     0.50      920,089 1,065,045 79.3% 6.6% 50.6% 1,401,185 65.7%

Closeout N/A N/A N/A 1.00      69,451 66,542 104.4% 0.5% 0.0% 69,451 100.0%

CAS 414 0.97   1.01     0.80     0.70      104,799 123,645 73.6% 0.8% 55.1% 126,969 82.5%

G & A

0.68   0.56     0.55     0.50     

2,810,764 4,945,486

47.5% 20.2% 55.4% 4,812,388

58.4%

PMB 0.75   0.65     0.61     0.53      $13,907,817 $22,830,318

49.5% 100.0% 55.1% $26,210,920

53.1%

WR 
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What is wrong by using formulas as the basis of determining  Estimated Cost at Completion (EAC)
And

What it Take to be a Professional Analyst
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The most common formula used is:  
Where as ACWP is cumulative Actual Cost of Work Performed.  The common terminology for the acronym is what had been paid plus accrual or obligations.  Accounting professionals would define this as what has been paid and account payables.   

Where as BAC is Budget at Completion.  The common terminology for the acronym is the authorized budget for all the work to be performed.   Normally associated with each control account, work breakdown structure element and work or planning package.  All these elements sum to the performance measurement baseline of the contract. 
Where as BCWP is the Budgeted Cost for Work Performed.  The common terminology for the acronym is what was been earned or work accomplished in reference to what has been authorized.

Where as the Performance Factor is the projected future efficiency for the remaining authorized work.  
Where as EAC is the Estimated Cost at Completion.  What the final cost is estimated to be when all authorized work has been completed. 

Here is where the contention arises.  The basic formula states that the cost to date shall be added to the projected cost of all remaining work.  The remaining work (BAC-BCWP) is linier loaded to determine the cost of remaining work.  The performance factor does not take into consideration any curvilinear analysis for that remaining work.   

Why the concern you may ask?  
Without consideration of true program performance, that is curvilinear, the projection for cost remaining is a straight line projection only.   When used early on, during the program performance, the tendencies are to have greatly inflated final cost projections.  Used late in time of the program the estimated projection has a mathematical tendency to be more accurate.   That is common sense due to the lack of value for the final efforts as compared to when the program first started. 
Some of the common Performance Factors are:

CPI cum, CPI 3 month moving average, CPI 6 month moving average, CPI X SPI and
(.8 X CPI) x (.2 X SPI).   The last two are generally used early during the program performance.  
They all have benefits as indicators and should be considered as possibilities only.  The appropriate EAC development, from a company perceptive, would be bottoms-up approach starting with each Control Account Manager’s (CAM) estimate of the cost to complete all remaining authorized work.  That estimate then should be reviewed by management, with an understanding and reviewing the CAM’s historical performance on similar work.  This should not be done to frequently due to this is really none program work for the CAMs. 
Does that CAM’s estimate appear to be reasonable considering past performance?  If yes, fine.  If no, then management must determine what actions does the CAM intend to take to mitigate a differing historical trend? 

From an analysts objective perspective the viewed data is only historical in nature to be analyzed.  The use of historical trends is significant and must be considered.    
Management, from many different organizations, have always stated that Program Managers and those directly involved within programs are generally over optimistic concerning the cost of the remaining efforts.   They all tend to believe the work remaining is easier than the work completed.  The facts continually show the opposite.  Work remaining tends to be more costly then work completed, item for item.
Another historical fact is that at when the program is 20% complete that the cost performance index comes stable and there is some historical information that the CPI has only varied plus or minus .10 from that point on.  An example is at 20% complete should the CPI be .72 then all remaining work will not have any higher cost performance index higher than .82 or lower than .62. 

So what is an analysis to do?  

First, never consider that trends will continue.  Management that does take actions to mitigate negative trends is very small in number.  Remember that Program Management, and it is they that are the primarily responsible for the cost, schedule and performance of program, generally are over optimistic concerning overall performance.  

Since that is true now what?

The performance can and generally will get worst over time.   How much will the CPI change over time?   Only time will tell.  Each project is unique by definition of a project.  Close attention must be kept on past performance and the amount of work remaining. 

The techniques use most effectively to determine the future performance factor, for work reaming, is common sense after the review of historical data from ongoing programs as well as the company’s historical trends on similar programs. 

Below is the format I use and I have found it very useful from shipbuilding to software programs.  The below figure is explained below in as must detail as I can muster.  

[image: image3.emf]= EAC ACWP +

(BAC-BCWP)

Performnace Factor


Facts:

1. Period of performance so far has been 9 months of a 16 month project.

2. Project Mgmt is a Level of Efforts control account at 8.8% of the PMB.

3. MCS Systems is a high dollar value control account at 20.3% of the PMB.
4. MSC S/W Dev. is also a high dollar value control account at 20% of the PMB. 
5. Hardware, Testing are two control accounts of small dollar values at 4.8 % and 4% of the PMB.

6. MFG is manufacturing and is a high dollar value control account at 14.1% of the PMB.

7. ILS & Closeout have a small percentage of total value of the PMB at 6.6% and .5% respectively. 

8. CAS 414 is a value of money used for capital improvement authorized by the Government and very lower dollar value control account at .8% of the PMB.

9. G & A stands for General and Administrative Expense is a high dollar value at 20.2% of the PMB.

10. PMB is the Performance Measurement Baseline.

The other columns across the top are as follows, with information on how they are derived.  

1. CUM EFF. is cumulative cost efficiency index (CPI).   It is calculated by taking the total earned value (BCWP) divided by the total cost to date (ACWP).

2. 6 Period EFF. is the last, most current, 6 periods CPI.

3. 3 Period EFF. is the last, most current, 3 period CPI.

4. FUTURE EST. EFF. is the performance factor used to determine the EAC.

5. BAC is the authorized budget for each control account.  It should be noted that the BAC cumulative for each control account does total $13,907,817.
6. LRE is the latest revised estimate derived by the contractor’s program management and submitted on the Contract Performance Report.

7. TCPI TO LRE stands for the To Complete Performance Index that is needed to achieve the Latest Revised Estimate for the remaining work.
8. % of BAC is the percentage value of that control account to the Performance Measurement Baseline.  This is used to determine the mathematical importance of each FUTURE EST EFF. calculation.    Those control accounts of a high percentage have a greater statistical effect on the total EAC than those of lesser value.

9. % Progress is used to determine the remaining effects of estimating the value of work remaining.  Those of low percentages have a greater possibility to effect their own final cost.  
10.  EAC is the culmination of the simple formula used in the beginning of this article to determine, with some logic, the projected final cost of each control account and sums to the PMB.
11. EFF. At EAC is what the final CPI will be should the EAC determined be effective.  This is used to validate the contractor’s LRE. 

Now that there is an understanding of the spreadsheet let me try to explain what it accomplishes.
The data presented within the spreadsheet comes directly from the Programs Performance Reports except the following:

 4.  FUTURE EST. EFF. is the performance factor used to determine the EAC.

 10. EAC is the culmination of the simple formula used in the beginning of this article to determine, with some logic, the projected final cost of each control account and sums to the PMB.

11. EFF. At EAC is what the final CPI will be should the EAC determined be effective.     This is used to validate the contractor’s LRE. 

Number 4 FUTURE EST. EFF. is the projected average cost performance index for the remaining work.   That performance factor is derived through an understanding of what has happened in the past and projecting the trend for the remaining work.   The development or choosing of this CPI is in direct correlation to the value of work remaining.  The control account that are very near completion or have a small total value to the program are of small mathematical weight to the total EAC.   An example is “Testing” with a 4% of the PMB, the Performance Measurement Baseline.   

In contracts the 4 control accounts, “MSC Systems” at 20.3%, “MSC S/W Dev.” at 20%, “MFG” at 14.4% and “G & A” at 20.2% are significant to the final mathematically derived EAC.   The projected performance factor does significantly affect the EAC for the program.   
What thought process goes into developing each significant control account CPI for their remaining work can be determined by projecting the current trends for the proposed remaining duration of the program for each control account.  Take the last index number projected and find the difference between the last calculated index from the data and then divide the remaining in half.  That means that of the remaining work, 50% will be higher than the selected index and 50% will be lower than the selected index.  
Understand that this is accomplished after the review of each subsequent reporting period data has been reviewed.   The accuracy of each EACs is in direct relationship to the percent complete of the control account being estimated.  At 70% complete the EAC will have more accuracy than when at 30% complete.   Simple answer to why is the amount of work remaining that could affect the final cost.  

Number 10 EAC is then calculated using the project CPI for remaining work into the above formula to calculate the project EAC should the trends continue.   It is important to understand that the projections are made and calculated by projecting past trends.  Should the trends change then the EAC will change.  To what amount will be that change depends upon the trends changing. There is a direct correlation between trends and future performance indexes. 

Number 11 is the performance efficiency for the remaining work cost plus expended to date to equal the project EAC.  That was developed to see what it would be and to determine does it appear to be reasonable.  

In conclusion the development of a defendable EAC is not easy.   An understanding of the complexity of the work remaining, discussions with CAMs and a truly objective perspective is a must.   Historical data is only as good as the efforts by program management to make corrections to past poor trends.  A large positive CPI is just as bad as a very small or negative CPI.  Both indicate a deviation from the plan and deviating from the plan means the plan has significant faults.   

The analysis of past performance as well as the development of projections should not be a data dump to program management.  The data presented should useful, informative and of a summed nature in language that the manager can understand without referring to a glossary.   Always discuss with your customer (Program Managers, CAMs and Integrated Process Team Leads) what their needs are and try to accommodate their needs.  Do not write the report to gratify your needs write the reports to satisfy theirs.  

The following is the heading used successfully over the past 10 years:

1.  Summary Status

(State here the major facts in bullet format, as you understand them.  Make your statements clear and concise for your own understanding as well as for the understanding of the others.)

2. Major Achievements & Future Scheduled

(List those major milestones that have been accomplished during this past performance period and those that are schedule for the current or near term performance periods.)
3. Trends 

(State here the major trends, as the data indicates.  Emphasize the present major problem.  You may wish to phrase your statement in the form of a question.  In a few cases, there may be more than one problem.  A good problem statement will be concise, usually only one sentence.) Insert a chart showing schedule and cost status trends (Improving, holding or deteriorating in performance) as well as percent completes for the major control accounts. 
4. Projections

(List the possible projections to the major trends.  Let your imagination come up with alternative ways to solve the problem.  Do not limit yourself to only one or two possible solutions.  Briefly note the advantages and disadvantages of each possible solution.  Try to think outside the box.)  State the projected completion period and total final cost.

5. Choice and Rationale

(State your choice from among your possible solutions and the detailed reasons for your choice.   You may also wish to state why you did not choose the alternatives.) 

6. Areas of Concern 

(List cost accounts of task items that are prominent schedule or cost drivers that could cause significant variances.)
7. Validity of Data

(Comment of noted discrepancies within the submitted report and your concern for the validity of data presented.) 

8. Exhibits

(List attachments and describe what they are showing.)
Hope this helps understanding the complexity and challenges of being a professional analyst.

Thank you Quentin Fleming for your comments.
                Developed by: Roger H. Mandel of PramsCo


