
مدیریت مالی، حسابداري و هزینه در پروژه ها و سازمان هاي پروژه محور

:نهمبخش 
مدیریت هزینه پروژه: مدیریت هزینه

:ارائه دهنده
محمدرضا علوي پورسید

(PhD, PMP, CMIT)



By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .ذکر مطالب فوق تنها در صورت ذکر منبع بلامانع است

مدیریت مالی، حسابداري و هزینه در پروژه ها و سازمان هاي پروژه محور
مدیریت هزینه پروژه: مدیریت هزینه

2

 Purpose of this session
 Roadmap
 Why cost control is important?
 What are the purposes of cost control?
 How the costs of a project are controlled?
 Importance of cost code
 Monitoring and controlling material, labor, subcontracts, and equipment costs
 Monitoring and controlling project overhead and general overhead costs
 Monitoring project profitability
 How to manage the sources of cost overrun
 Cost-loaded schedule
 Earned value management system (EVMS)
 Target levels for cost performance index (CPI)
 Target levels for schedule performance index (SPI)
 Project closeout audit

What you will learn?
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Earned value management system (EVMS)

GAO
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STEP 6: Develop the performance measurement baseline

In this definition, GAO has assumed no management reserve for contractor and 
the definition of MR means the same contingency for contractors!
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STEP 6: Develop the performance measurement baseline

 The performance measurement baseline does not include
 General overhead
 Management reserve (or contingency in GAO)

HOW ABOUT CONTINGENCY (OR MANAGEMENT RESERVE IN GAO)?

Next session is very very very important!

DO NOT MISS IT FROM THE OUTSET!
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STEP 6: Develop the performance measurement baseline

Activity level

Work package

Cost baseline

Control accounts

Cost budget
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STEP 6: Develop the performance measurement baseline
https://www.mpug.com/contingency-reserve-management-reserve/

DOES THIS MODEL INCLUDE GENERAL OVERHEAD?

https://www.mpug.com/contingency-reserve-management-reserve/
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STEP 6: Develop the performance measurement baseline
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STEP 6: Develop the performance measurement baseline
https://www.mpug.com/contingency-reserve-management-reserve/

1. DOES THIS MODEL INCLUDE GENERAL OVERHEAD?
2. COULD WE COMPARE EAC ACHIEVED HERE WITH WHAT ACHIEVED IN

COMMITTED COSTS?

https://www.mpug.com/contingency-reserve-management-reserve/
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STEP 6: Develop the performance measurement baseline

Let’s see what PMI says!
Published in 2019
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STEP 6: Develop the performance measurement baseline
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STEP 6: Develop the performance measurement baseline
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STEP 6: Develop the performance measurement baseline
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STEP 6: Develop the performance measurement baseline
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STEP 6: Develop the performance measurement baseline

Let’s see what GAO says!
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STEP 6: Develop the performance measurement baseline

In this definition, GAO has assumed no management reserve for contractor and 
the definition of MR means the same contingency for contractors!
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STEP 6: Develop the performance measurement baseline

GAO

How to calculate?
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STEP 6: Develop the performance measurement baseline

GAO

How to control?
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STEP 6: Develop the performance measurement baseline

GAO
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STEP 6: Develop the performance measurement baseline

Let’s see another view!

Common problems?

1. Front-loaded
2. Outdated if changes are not 

incorporated quickly
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STEP 6: Develop the performance measurement baseline

 If these reserves are not included, the baseline will probably not be met, because risks

may be occurred.

 But, including the reserves lead to two problems (Wilko Reinck from Germany):

1) The EVM and specially the forecasts calculated from the EVM will not deliver

correct results.

2) According to Parkinson’s law (“work expands so as to fill the time available

for its completion”) the reserves will be used if risks will occur or not.

 This will result in an exceedance of the baseline,

especially if risks occur at the end of the project.
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STEP 6: Develop the performance measurement baseline

How should we perform EVM if contingency not included 

and happens to the project?
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STEP 6: Develop the performance measurement baseline

How should we perform EVM if contingency not included and happens to the project?

 Use the PMB without the contingency reserves

and then increase the PMB with the reserves as soon as risks occur

Here the EAC in committed costs should not differ…



By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .ذکر مطالب فوق تنها در صورت ذکر منبع بلامانع است

مدیریت مالی، حسابداري و هزینه در پروژه ها و سازمان هاي پروژه محور
مدیریت هزینه پروژه: مدیریت هزینه

142

STEP 6: Develop the performance measurement baseline
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STEP 6: Develop the performance measurement baseline

This figure shows how 

it integrates

1. Cost, 

2. Schedule,  

3. Technical effort 

into a single baseline. 

SEE? Which one is true?
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STEP 6: Develop the performance measurement baseline

So far we have talked about contingency in EVM.

However, the question is 
1. Should we use contingency as a single line item or 
2. Distributed among control accounts?
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STEP 6: Develop the performance measurement baseline

 CII RS-6-8: Management of Project Risks and Uncertainties, 2010
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 CII RS-6-8: Management of Project Risks and Uncertainties, 2010

STEP 6: Develop the performance measurement baseline
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 CII RS-6-8: Management of Project Risks and Uncertainties, 2010

 The choice becomes one of managing it as

1. A single line item account or

2. Somehow distributing it to parallel other accounts.

STEP 6: Develop the performance measurement baseline
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 CII RS-6-8: Management of Project Risks and Uncertainties, 2010

 Managing contingency as a single account has these disadvantages:

1. There will be a natural tendency to draw down the account on a first-come, first-

served basis.

 This carries with it the potential for exhaustion of contingency funds well

before the project is over.

 Also, as this is happening, managers may feel a project is in better position

cost-wise than it really is because early losses are being covered.

 This may delay initiation of needed corrective action.

STEP 6: Develop the performance measurement baseline
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 CII RS-6-8: Management of Project Risks and Uncertainties, 2010

 Managing contingency as a single account has these disadvantages:

2. There will be a problem of control.

 Every control account in a project, risk or otherwise, should be the

responsibility of one individual to manage.

 The only person that can manage a project-wide account is the project

manager.

 Such assignment will add to the heavy responsibilities already

associated with that function and may cause contingency account

management to be neglected.

 If contingency account control is left open, there will be no control.

STEP 6: Develop the performance measurement baseline
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 CII RS-6-8: Management of Project Risks and Uncertainties, 2010

 Recommended approach based on CII

 Contingency should not be used to cover losses in accounts outside the group for

which contingency was established;

cost performance in these should be reported in terms of positive or

negative variance.

 When losses in a contingent account exceed available contingency for that

account,

a negative variance will be reported for this account.

 If contingency funds still remain after the cost accounts they

protect are completed,

excess is transferred to a general contingency account.

STEP 6: Develop the performance measurement baseline
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 CII RS-6-8: Management of Project Risks and Uncertainties, 2010

 Recommended approach based on CII

 During the course of a project the risks should be

1. Regularly reviewed and

2. Contingency accounts adjusted,

if necessary, to cover remaining risks.

How about PMB?

STEP 6: Develop the performance measurement baseline

Does it change what we have said so far?
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STEP 6: Develop the performance measurement baseline
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STEP 7: Execute work plan and record all costs

 For this step,

1. Program personnel execute their tasks according to the performance

measurement baseline.

2. Actual costs are recorded by the accounting system and are reconciled with the

value of the work performed so that effective performance measurement can

occur.

 A job cost ledger must be set up before the work begins, to ensure that

actual costs can be compared with the associated budgets.

 In particular, accounting for material costs should be consistent with

how the budget was established.
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STEPS 8-11: EVM analysis

1. Analyze performance:

■■ check data to see if they are valid,

■■ determine what variances exist,

■■ probe schedule variances to see if activities are on the critical path,

■■ develop historical performance data indexes,

■■ graph the data to identify any trends,

■■ review the variance analysis for explanations and corrective actions.

2. Project future performance:

■■ identify the work that remains,

■■ calculate a range of EACs and compare the results to available funding,

■■ determine if the contractor’s EAC is feasible, and

■■ calculate an independent date for program completion.



By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .ذکر مطالب فوق تنها در صورت ذکر منبع بلامانع است

مدیریت مالی، حسابداري و هزینه در پروژه ها و سازمان هاي پروژه محور
مدیریت هزینه پروژه: مدیریت هزینه

155

STEPS 8-11: Analyze performance

 Check to see if the data are valid

 To determine if the data are valid, they should be checked at levels of the WBS,

focusing on whether there are errors or data anomalies such as
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STEPS 8-11: Analyze performance

 Determine what variances exist

 Cost and schedule deviations from the baseline plan give management about

where corrective actions are needed to

1. Bring the program back on track

2. Update completion dates and EACs
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STEPS 8-11: Analyze performance

 Probe schedule variances for activities on the critical path

 Schedule variances should be investigated to see if the effort is on the critical path.

 If it is, then the whole program will be delayed.

 Any delay in the program usually will result in additional cost .

 The following methods are often used to mitigate schedule problems:

■■ consuming schedule reserve if it is available,

■■ diverting staff to work on other tasks while dealing with unforeseen delays,

■■ preparing for follow-on activities early so that transition time can be reduced,

■■ consulting with experts to see if process improvements can reduce task time,

■■ adding more people to speed up the effort, and

■■ working overtime.
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STEPS 8-11: Analyze performance

 Develop historical performance data indexes

 Performance indexes are necessary for understanding the effect a cost or schedule

variance has on a program.

 The cost performance index (CPI) and schedule performance index (SPI) in

particular can be used

1. Independently

2. Together

to forecast a range of statistical cost estimates at completion.

 They also give managers early warning of potential problems that need

correcting to avoid adverse results.

Let’s see how to calculate the indexes!
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STEPS 8-11: Analyze performance – How to measure ACWP?

 The ACWP comes from the accounting system and job cost ledger and represents the

actual costs spent on the project work up to a specific date.

 When determining the ACWP, the cost for work that has not been performed— such

as materials whose costs are included in the accounting reports but have not been

incorporated into the project—

should not be included in the costs.

Unless they separated as an activity!

Job cost ledger would be helpful in this case!
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STEPS 8-11: Analyze performance – Purchase of inventory

 A company purchases materials and places them in inventory until it is ready to

use them.

 When the materials are received they are recorded as an asset in the inventory

category.

 Purchased by cash (reduce asset) or credit (increase accounts payable-

trade)

 Equity not reduced because material is still in inventory and not used
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STEPS 8-11: Analyze performance – How to measure ACWP?

 Additionally, care must be taken to ensure that costs for all of the completed work are

included in the actual costs.

 Often subcontractors may bill only once a month.

 If the actual costs are measured between subcontractor’s bills, work has

been completed by the subcontractor for which the company does not have

costs.

It is important that the costs are up-to-date for the management to accurately 

determine the CPI.

Job cost ledger would not help if the bill has not been recorded!

Interim bill needed.



By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .ذکر مطالب فوق تنها در صورت ذکر منبع بلامانع است

مدیریت مالی، حسابداري و هزینه در پروژه ها و سازمان هاي پروژه محور
مدیریت هزینه پروژه: مدیریت هزینه

162

STEPS 8-11: Analyze performance – How to measure BCWS?

 The BCWS comes from the cost-loaded schedule and is the budgeted or estimated cost

for each of the tasks in the schedule that:

1. Should have been completed as of the date selected, or

2. Should have been partially completed as of the date selected

 For partially completed tasks, the budgeted cost is determined by

o Budgeted cost of the task × task’s scheduled percentage of completion.

o Task of installing doors has a budget of $5,000 and is scheduled to be 20%

complete today, then the BCWS for the task is $1,000 ($5,000 × 0.20).

 It is important to note that the costs used here are budgeted costs, not actual costs.
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STEPS 8-11: Analyze performance – How to measure BCWP?

 The BCWP is determined by taking the budget cost from the cost-loaded schedule for

each of the activities on the schedule and multiplying them by their percentage of

completion as of the date selected.

 Budgeted cost of the task × task’s completion percentage

o For example, if the task of installing doors has a budget of $5,000 and is 30%

complete to date, then the BCWP for the task is $1,500 ($5,000 × 0.30).

o Again, it is important to note that the costs used here are budgeted costs, not

actual costs.

Before we can calculate the SPI and the CPI, we must

know how to prepare a cost-loaded schedule.
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STEPS 8-11: Analyze performance – Cost – loaded schedule

 A cost-loaded schedule is a schedule that shows:
 Time frame when a task is to be completed
 Cost of the work so that the cost of the work completed each week or month can

be estimated.

 A cost-loaded schedule is prepared by:
1. First preparing a schedule for the project
2. Then assigning dollar estimates to each of the tasks
3. The costs for each task are spread out over the duration of the task, resulting in a

daily, weekly, or monthly cost for each of the tasks.
4. The total cost of the work performed for each week or month may be obtained by

adding up the weekly or monthly costs for each of the individual tasks.

 Scheduling packages, such as Microsoft Project, spread the costs equally over the
duration of the task.

 The choice to use days, weeks, or months depends on how often we want to monitor
the project.
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STEPS 8-11: Analyze performance – Cost – loaded schedule

Example: Determine the estimated cost of the each week given the tasks—with their
associated costs and schedules—shown in Table.
 Remember when a task spans more than one week, the costs should be divided

equally among the weeks.
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STEPS 8-11: Analyze performance – Cost – loaded schedule

 BCWS calculated as follows.
 A cost-loaded schedule may be developed in a

scheduling software package such as Microsoft
Project.

 A cost-loaded schedule may also be developed in
Microsoft Excel.
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STEPS 8-11: Analyze performance – Monthly program assessment using earned value

 What is the importance of resource allocation?
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 Schedule performance index (SPI)

STEPS 8-11: Analyze performance – Schedule performance index (SPI)

We have taught SPI(t) in advanced level of planning and scheduling!

https://dralavipour.com/applied-tutorials/show/web23

https://dralavipour.com/applied-tutorials/show/web23
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 Schedule performance index (SPI)

Is SPI always a good indicator of schedule performance? 

STEPS 8-11: Analyze performance – Schedule performance index (SPI)
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STEPS 8-11: Analyze performance – Schedule performance index (SPI)

 Strength of  SPI?
 Using SPI does not allow noncritical tasks to be ignored.

 Because it takes all tasks with costs into account, not only the tasks on 
critical path.

 Weakness of SPI?
 It is possible to have an SPI greater than one while being behind on the critical 

path.
 It ignores tasks that have a budgeted cost of zero (e.g., tasks dealing with 

submittals and the ordering of materials)

Because of these reasons the SPI should be used in conjunction with the critical path to 

determine the success of a project’s management team to complete the work on time.
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 Schedule performance index  (SPI)
You should be careful about this limitation!

STEPS 8-11: Analyze performance – Schedule performance index (SPI)
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 Schedule performance index (SPI)

 SPI should be used in conjunction with

1. Sound critical path analysis

2. Schedule risk assessments, and

never as a stand-alone indicator of the health of a program.

 Other metrics such as BEI can be calculated as often as the status of the IMS is

assessed,

which is commonly more frequent than the project’s EV cycle.

STEPS 8-11: Analyze performance – Schedule performance index (SPI)
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STEPS 8-11: Analyze performance – Schedule performance index (SPI)

Example: A project consists of three tasks. Task A is scheduled to begin at the start of

Week 1 and finish at the end of Week 2. Task B is scheduled to begin at the start of Week 1

and finish at the end of Week 1. Task C is scheduled to begin at the start of Week 2 and end

at the end of Week 2. The budgeted cost for Task A is $3,000, for Task B is $1,000, and for

Task C is $500. At the end of the first week Task A is 45% complete, Task B is 100%

complete, and Task C is 10% complete. What is the SPI for the project at the end of the first

week?

BCWS = $1,500 + $1,000 + $0 = $2,500

BCWP = $3,000(0.45) + $1,000(1.00) + $500(0.10) = $2,400

SPI = $2,400 / $2,500 = 0.96
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 Cost performance index (CPI)

STEPS 8-11: Analyze performance – Cost performance index (CPI)
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 Cost performance index (CPI)

STEPS 8-11: Analyze performance – Cost performance index (CPI)



By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .ذکر مطالب فوق تنها در صورت ذکر منبع بلامانع است

مدیریت مالی، حسابداري و هزینه در پروژه ها و سازمان هاي پروژه محور
مدیریت هزینه پروژه: مدیریت هزینه

176

 Cost performance index (CPI)

STEPS 8-11: Analyze performance – Cost performance index (CPI)
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STEPS 8-11: Analyze performance – Cost performance index (CPI)

 Weakness of CPI?

 It cannot be calculated until all the costs for a specific period have been entered

into the accounting system

 Because some bills are submitted or approved late, it is hard to get the

ACWP current to a specific date.

 Because suppliers and subcontractors often submit their bills only once a

month,

CPI can only be calculated monthly, limiting its use as a

cost control tool.
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STEPS 8-11: Analyze performance – Cost performance index (CPI)

So how to solve?

Ask suppliers and subcontractors to submit their bills more frequently. 
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STEPS 8-11: Analyze performance – Cost performance index (CPI)

Example: The ACWP at the end of the first week for the project in previous Example is

$2,350. Determine the CPI for the project.

CPI = BCWP / ACWP

CPI = $2,400 / $2,350 = 1.02
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STEPS 8-11: Analyze performance – Cost performance index (CPI)
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STEPS 8-11: Analyze performance – Schedule variance (SV) and cost variance (CV)

 Schedule variance (SV) is calculated as a currency value rather than as a division of

time.

 SV = BCWP – BCWS

- If SV > 0, you are ahead of schedule.

- If SV < 0, you are behind schedule.

- If SV = 0, you are on schedule.

 Cost variance (CV) is calculated using:

 CV = BCWP – ACWP

- If CV > 0, you are under budget.

- If CV < 0, you are over budget.

- If CV = 0, you are on budget.
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STEPS 8-11: Analyze performance – Schedule variance (SV) and cost variance (CV)

 Schedule variance (SV)
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STEPS 8-11: Analyze performance – Schedule variance (SV) and cost variance (CV)

 Cost variance (CV)
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STEPS 8-11: Analyze performance – Schedule variance (SV) and cost variance (CV)

 Integrating cost and schedule
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STEPS 8-11: Analyze performance – Schedule variance (SV) and cost variance (CV)

Understanding program performance growth by plotting cost and schedule variance
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Holm

STEPS 8-11: Analyze performance – Schedule and cost performance
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STEPS 8-11: Analyze performance – Schedule and cost performance

Holm
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What if we calculate based on hours and why?

STEPS 8-11: Analyze performance – Schedule and cost performance
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Holm

STEPS 8-11: Analyze performance – Schedule and cost performance
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STEPS 8-11: Analyze performance – Schedule and cost performance
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Halpin
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How about material?
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Which one?
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STEPS 8-11: Analyze performance – Overall program view of EVM data

 Owner may have different baseline even on top of CBB (due to AE, financing, etc.)
 Some may include overhead and contingency in each line item. This is a philosophy

of management.

Management 
reserve should 

never be on PMB 
in any cases.
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 What are the best target levels for the CPI and the SPI?

 A high number for either of these indices probably indicates that either the

schedule or the budget was unrealistic.

 For example, a CPI of two would indicate that the ACWP was half of the

BCWP.

 It is unlikely that the cost savings of 50% was solely a result of good

cost management on the project but instead was a result of an

unrealistically high budget.

STEPS 8-11: Analyze performance – Target levels for CPI and SPI
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 When analyzing the CPI and the SPI, management should look at two things:

1. The value of the indices

2. The trend in these values

STEPS 8-11: Analyze performance – Target levels for CPI and SPI
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STEPS 8-11: Analyze performance – Target levels for CPI and SPI

 Value of indices

 First look at how the costs can be calculated:

1. Deterministic

2. Probabilistic
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STEPS 8-11: Analyze performance – Target levels for CPI and SPI

 Value of indices

1. Deterministic costs

 Those costs that management can determine before they occur.

 Fixed prices from subcontractors, where there is little chance that the cost

will change, are considered deterministic costs.

 Deterministic costs include all committed costs.
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 Value of indices

2. Probabilistic costs

 Cannot be determined before they occur (e.g., in-house labor)

 May be represented by a statistical curve such as the normal or bell curve.

 Expected value and a standard deviation may be determined for each of the

costs using historical data.

o Expected value is the most likely value and it is equal to the average

value that expected to fall within the distribution curve.

 The standard deviation represents how much the actual costs could vary

from the expected costs.

 By nature, all durations on the schedule are probabilistic.

Expected cost –SD ≤ Actual cost ≤ Expected cost + SD

STEPS 8-11: Analyze performance – Target levels for CPI and SPI
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 Value of indices

 The ideal target range for the CPI and the SPI is within one standard deviation of

the expected values.

 Ideal values: Expected value –SD ≤ CPI, SPI ≤ Expected value + SD

1. If Expected value – 2SD ≤ CPI, SPI ≤ Expected value + 2SD

 A cause for concern

2. More than two standard deviations from the expected values

 Need immediate attention from management.

STEPS 8-11: Analyze performance – Target levels for CPI and SPI
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 Value of indices

 General notes:

 If the budget and schedule used for the CPI and the SPI are based on the

expected values, then the CPI and SPI should be within one standard

deviation for both indices.

 If the indices are based on another value, we need another analysis

 It is impossible to set a single target range for all projects.

Determining the standard deviation for the CPI and the SPI is beyond the scope of our 

work. 

STEPS 8-11: Analyze performance – Target levels for CPI and SPI
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1. The indices may be graphed with the x

axis representing the SPI and the y axis

representing the CPI.

2. The inner circle represents one standard

deviation from the expected values of

one for both the CPI and SPI.

3. The outer circle represents two standard

deviations.
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 A project that has a high degree of

consistency in its schedule performance

and cost performance indices is being

managed in a more consistent manner.

 Project A is in better control and more

likely to stay within the inner circle than

Project B, which is all over the place.

STEPS 8-11: Analyze performance – Target levels for CPI and SPI
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STEPS 8-11: Analyze performance – Target levels for CPI and SPI
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STEPS 8-11: Analyze performance – Potential causes of variances

What potential causes may exist?
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STEPS 8-11: Analyze performance – Potential causes of variances

PMI

What actions management should take?
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STEPS 8-11: Analyze performance – Potential management actions

PMI

Now, it is time to forecast the future!
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STEPS 8-11: Project future performance– Estimated cost at completion (EAC)

 Identify the work that remains

 Two things are needed to project future performance:

1. The actual costs spent on completed work

2. The cost of remaining work

 Actual costs spent on completed work are easy to determine because they

are captured by the ACWP.

 The remaining work is determined by subtracting BCWP from BAC to

derive the budgeted cost of work remaining.

However, to be accurate, the EAC should take into account performance to date when 

estimating the cost of the remaining work.
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STEPS 8-11: Project future performance– Estimated cost at completion (EAC)

 Calculate range of EACs and compare to available funding

CASE 1: In this case you assume that the project will continue to perform to the end as it

was performing up until now. Assume CPI will not change.

 Total Estimated Cost at Completion (EAC) = Budget at completion (BAC) / CPI

Is it similar to what we taught?
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 Calculate range of EACs and compare to available funding

CASE 2: Here you say that until now you have deviated from your budget estimate;

however, from now onwards you can complete the remaining work as planned.

 Usually this happens when due to unforeseen conditions, an incident happens and

your cost elevates.

 However in this case you are sure that this will not happen again and you can

continue with the planned cost estimate.

 EAC = ACWP + (BAC – BCWP)

STEPS 8-11: Project future performance– Estimated cost at completion (EAC)
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 Calculate range of EACs and compare to available funding

CASE 3: In this case, you’re over budget, behind schedule, and the client is insisting

you complete the project on time.

 Here not only the cost but the schedule also has to be taken into consideration.

 EAC = ACWP + (BAC – BCWP) / (CPI × SPI)

STEPS 8-11: Project future performance– Estimated cost at completion (EAC)
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STEPS 8-11: Project future performance– Estimated cost at completion (EAC)

 Calculate range of EACs and compare to available funding

While plenty of EACs can be generated from the EVM data, each EAC is calculated 

with a generic index based formula, similar to:

EAC = ACWP (cumulative) + (BAC – BCWP (cumulative)) / efficiency index

performance to date when estimating the cost of the remaining work.

But how to select efficiency index?
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 Calculate range of EACs and compare to available funding

 The findings are based on extensive research that compared efficiency factors that

appeared to best predict program costs.

 The conclusion was that no one factor was superior.

 Instead, the best EAC efficiency factor changes by the stage of the

program.

STEPS 8-11: Project future performance– Estimated cost at completion (EAC)

The extensive research has been performed by 

DOD and the results are also mentioned in GAO
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 Calculate range of EACs and compare to available funding

 Best predictive EAC efficiency factors by program completion status

STEPS 8-11: Project future performance– Estimated cost at completion (EAC)
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 Calculate range of EACs and compare to available funding

 The research found that averaging performance over a shorter period of time—3

months, for example—was more accurate for predicting costs

than longer periods of time—such as 6 to12 months

especially in the middle of a program, when costs are being spent

at a greater rate.

 Research has also shown that once a program is 20 percent complete, the

cumulative CPI does not vary much from its value (less than 10 percent) and

most often tends to get worse as completion grows nearer.

 Therefore, projecting an EAC by using the cumulative CPI efficiency

factor tends to generate a best case EAC.

STEPS 8-11: Project future performance– Estimated cost at completion (EAC)
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 Calculate range of EACs and compare to available funding

 Best predictive EAC efficiency factors by program completion status

STEPS 8-11: Project future performance– Estimated cost at completion (EAC)
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 Calculate range of EACs and compare to available funding

 Relying on the CPI and SPI performance factors usually results in higher EACs

if their values are less than 1.0.

 The theory behind this index is that to get back on schedule will require more

money because

the contractor will either have to hire more labor or pay for overtime.

As a result, the schedule cost index forecast is often referred to as a

worst case predictor.

STEPS 8-11: Project future performance– Estimated cost at completion (EAC)
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 Calculate range of EACs and compare to available funding

 The research found that assigning a greater weight to SPI is appropriate for

predicting costs in the early stage of a program but not appropriate later on.

 SPI loses its predictive value as a program progresses and eventually returns

to 1.0 when the program is complete.

STEPS 8-11: Project future performance– Estimated cost at completion (EAC)
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 Calculate range of EACs and compare to available funding

 A more sophisticated EAC method relies on using actual costs to date plus the

remaining work

with a cost growth factor applied plus a cost impact for probable

schedule delays.

STEPS 8-11: Project future performance– Estimated cost at completion (EAC)
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 Determine if the contractor’s EAC is feasible

 Finally, an integrated schedule can be used, in combination with risk analysis data

and Monte Carlo simulation software, to estimate schedule risk and the EAC.

 EACs should be created at

1. Program level

2. Lower levels of the WBS

By doing this, areas that are performing poorly will not be masked by

other areas doing well.

 If the areas performing worse represent a large part of the

BAC, then this method will generate a higher and more

realistic EAC.

STEPS 8-11: Project future performance– Estimated cost at completion (EAC)
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 Determine if the contractor’s EAC is feasible

 Once a range of EACs has been developed, the results should be analyzed to see if

additional funding is required.

 While EVM data are useful for predicting independent EACs,

the contractor should also look at other information to develop its

EAC.

In particular, the contractor should

■■ evaluate its performance on completed work and compare it

to the remaining budget,

■■ assess committed values for material and subcontractor needed

to complete remaining work, and

■■ estimate future conditions to generate the most accurate EAC

STEPS 8-11: Project future performance– Estimated cost at completion (EAC)
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STEPS 8-11: Analyze performance – Estimated cost at completion (EAC)

 Determine if the contractor’s EAC is feasible

 EAC (K) = Committed costs (F) + Non-committed costs invoiced (H) + ETC (J)
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 Determine if the contractor’s EAC is feasible

 Estimated cost to complete (ETC) =EAC – ACWP

STEPS 8-11: Project future performance– Estimated cost at completion (ETC)
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Understanding program cost growth by plotting budget at completion trends

STEPS 8-11: Analyze performance – Estimated cost at completion (EAC)
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STEPS 8-11: Analyze performance – Estimated cost at completion (EAC)
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STEPS 8-11: Analyze performance – Estimated cost at completion (EAC)

PMI
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STEPS 8-11: Analyze performance – Estimated cost at completion (EAC)

PMI

What PMI says about CPI-future?
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STEPS 8-11: Analyze performance – Estimated cost at completion (EAC)

PMI
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STEPS 8-11: Project future performance – To complete performance index (TCPI)

 The To Complete Performance Index (TCPI) gives you the future cost performance

index that you must follow for the remaining work if you want to complete it within the

given budget.

 TCPI is useful in helping focus project teams on the road ahead.

1. CASE 1: You are under budget (original budget used (BAC))

 TCPI = (BAC – BCWP)/(BAC – ACWP)

2. CASE 2: You are over budget (updated budget used (BAC))

 TCPI = (BAC – BCWP)/(EAC – ACWP)

 TCPI < 1 – Project has more funds and less work and easier to complete the project.

 TCPI = 1 – Project has just enough funds to complete the work.

 TCPI > 1 – Project has less funds and more work. It is difficult to complete the

project.
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PMI

STEPS 8-11: Project future performance – To complete SPI
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PMI

STEPS 8-11: Project future performance – To complete SPI
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PMI

STEPS 8-11: Project future performance – To complete SPI
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PMI

STEPS 8-11: Project future performance – Variance at completion (VAC)
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PMI

STEPS 8-11: Project future performance – Variance at completion (VAC)
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PMI

STEPS 8-11: Project future performance – Reporting
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STEPS 8-11: Project future performance – Calculate an independent date for
program completion

 Dollars can be reallocated to future control accounts by management, but time

cannot.

 If a control account is 3 months ahead and another is 3 months behind, time

cannot be shifted from the one account to the other to fix the schedule variance.

 Given this dynamic,

1. The schedule variance should be examined in terms of the network

schedule’s critical and near critical paths

to determine what specific activities are behind schedule,

1. Schedule risk analysis should determine which activities may cause the

schedule to extend in the future.
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STEP 12: Project analysis to management and take management action to
mitigate risk

 When problems are identified, they should be captured within the program’s risk

management process

so that someone can be assigned responsibility for tracking

and correcting them.

 In addition, using information from the independent EACs and the contractor’s EAC,

management should decide whether

1. Additional program funding should be requested

2. Contingency or management reserve used
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STEP 12: Project analysis to management and take management action to
mitigate risk
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