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EVLA Project Performance Metrics through March 2007
M. M. McKinnon
June 9, 2007

Summary

WBS group leaders made earned value estimates for the EVLA project in March
2007. When compared to the first earned value (EV) analysis made in June 2006,
the cost performance index for the project increased to CPI = 0.92, while

the schedule performance index remained essentially constant at SPI = 0.82.

The improved CPI most likely reflects the excellent progress made in

retrofitting antennas, and the constant SPI suggests that the project is

still behind schedule, but not losing ground. The cost estimates to complete

the project, as calculated with EV, are much less than the estimates from the

June 2006 EV analysis, but continue to differ from the estimate determined

from the WBS updates. The discrepancy between methods should improve as good
progress continues and as the organization becomes more familiar with the EV
methodology. The front end and M& C WBS groups continue to warrant additional
management attention. The next EV analysis will occur simultaneously with the
WBS updates in July 2007.

|. Introduction

EVLA WBS group |leaders completed their second attempt at estimating EV for
their groups in March 2007. The EV estimates were compared to project
financial data compiled through February 2007 to compute performance metrics
for the project. The detailed results of the analysis are in the attached

Excel spreadsheets. The spreadsheet entries are described in the Appendix,

and the results of the analysis are described below.

The EV analysis and our semi-annual WBS updates are different methods for
determining how much money is needed to compl ete the project. The fundamental
difference between the methods is the EV analysis makes a budget projection
based upon our past performance (e.g. in one case it assumes that our past
performance is agood indicator of our future performance), while our WBS
updates are based upon our group leaders re-evaluation of the budget needed

to compl ete the project.

[l. Results.

A. Performance Indices.
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The CPI for the project improved from CPI = 0.84 in June 2006 to CPI = 0.92
in March 2007. The improved performance is almost certainly due to the
implementation of antennaretrofits at the rate of about six per year in
September 2006. Given the good progress on the retrofits, the CPI should
continue to improve in future EV analyses. The SPI for the project remained
essentially constant at SPI = 0.82, indicating that the project is still

behind schedule. At this stage of the project, progressis proceeding at

about the same rate as what was originally planned. Thus, SPI values
determined in the near future should be comparable with the present one.
Significant increases in the SPI probably won't occur until the antenna
retrofits start to catch up with original plans in about January 2008.

The good news is there are no negative trendsin CPI or SPI.

From the financial data alone, | do not find evidence for over-spending.

The ratio of planned value (PV) to actual cost (AC) isindependent of EV
estimates, and thus any personal bias, and is equal to PV/AC = CPI/SPI = 1.12
in March 2007, up from 1.01 in June 2006. This favorable ratio means that
actual costs have not exceeded the planned value, so that money is still
available to complete the work. If the PV/AC ratio was |less than one, we
would have spent more money than we had planned. All WBS elementsin the
project have a PV/AC ratio that is greater than 1.0, and significantly soin
some Cases.

Aswith the overall project, the CPIsfor the individual WBS elements generally
improved and their SPIs remained relatively constant when compared to the

June 2006 results. The performance indices for the front end and M& C WBS
groups continue to lag those of the other groups. The lower performance indices

in front end reflect the delay in production of OMTs and new receivers aong

with staffing shortages in the group. The recent addition of new staff to the

group and the possible addition of more resources from an upcoming change
board action should improve front end group performance. The lower performance
indicesin M& C may be an artificial result caused by a budget allocation that
istoo large for the work to be performed.

B. Percent Complete and Percent Spent

The project's percent complete improved from 50.8% in June 2006 to 58.6% in
March 2007. Over the same period, the project's percent spent (not shown on
the current spread sheet), which is calculated from the ratio of actual cost

(AC) to budget at completion (BAC), only increased from 60.2% to 63.9%. A
positive trend for the project is the incremental change in percent

complete (7.8%) exceeds the incremental change in percent spent (3.7%).
Another positive trend is the difference between percent spent and percent
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complete in March 2007 is only 4.3%, while the difference in June 2006 is
9.4%.

C. Cost Estimate at Completion (EAC)

As described in the Appendix, two methods were used to estimate the cost to
complete the project. With the first method (henceforth method 1, whichis

based on CPI, top table of the Excel spreadsheet), the EAC of the project is
$80.2M, or about $7.7M over the budgeted amount (which does not include
contingency). The EAC computed from the second method (henceforth method 2,
bottom table of the spreadsheet) is $76.3M, or $3.8M over the budgeted amount.
Aswe found in the June 2006 EV analysis, these results are very different

from the results we get from the semi-annual update of the WBS, which currently
gives an EAC of $73.3M (based on all approved change orders through May 24,
2007). The current funding for the project, including NSF funds, Mexican funds,
and contributed effort, is estimated at $76.8M, which is enough to cover the

EAC predicted by either the WBS update or method 2.

The EV-based EAC estimates are significantly different from the June 2006
results (c.f. $85.9M and $77.9M from methods 1 and 2, respectively). It is
encouraging that the EV EAC estimates appear to be converging rapidly on the
WBS EAC estimate. As | mentioned in the summary of the June 2006 EV analysis,
method 1 uses CPlI to calculate EAC, thereby assuming that past performanceis
indicative of future performance, which is definitely not true for the project

at thistime. As| predicted then, the CPI has improved and is afactor leading

to the reduction in method 1 EA C between June 2006 and March 2007. The EAC
calculated in this way should continue to decrease as CPI improves. Since the
EV EACs have decreased significantly over the last year, I'm not convinced that
the EV estimates are precisely accurate, and we need more experience with EV
before we use its results to make big project decisions. | do remain concerned
that the disparity between the EV analysis and WBS updates may indicate that
we may not fully understand the work before us, and we should continue to
estimate EV so that we can be more confident in what it istelling us.

[11. Quarterly Analyses.

To ensure that the results produced by the earned value analysis and

the semi-annual WBS updates continue to converge, we will repeat the
analysis on aquarterly basis viaemail. Theinfrastructure for the
analysisis built into the cost data sheets, so it should proceed quickly,
and hopefully with minimum interruption. The next analysis will be held
concurrently with the WBS updates in July 2007.
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Appendix: Explanation of Termsin the Earned Value Analysis

All of thetermsfor the earned value analysis shown in the Excel spreadsheet

have formal definitions given by the Project Management Body of Knowledge (2004,
Project Management Institute: Newtown Square, PA). The summary page of the Excel
Spreadsheet contains two tables. The entries in the columns of the tables are

identical, with the exception of the entriesin the last two columns. The tables

differ in the method used to calculate the project's budget estimate at

completion (the next to last column in each table). Both tables show the project
performance of each WBS element in the EVLA project.

A. Thefirst column of each table on the summary page identifies the WBS element.

B. The second column of each table identifies the Planned Vaue (PV), which
is aso known as the Budgeted Cost of Work Scheduled (BCWS). The PV is
the budgeted cost for the work scheduled to be completed on an activity
or WBS element up to agiven point intime. It isNOT the total budget
for the activity/element.

C. Thethird column in each table is the Earned Value (EV), which isaso
known as the Budgeted Cost of Work Performed (BCWP). The EV isthe
budgeted amount for the work actually completed on the scheduled
activity or WBS element up to the given point in time. The WBS group
leaders made their initial assessments of EV last summer.

D. The fourth column of each table isthe Actual Cost (AC) of work performed.
The AC isthetotal cost incurred in accomplishing work in the WBS element
during the time period.

E. The fifth column in each table is an estimate of the Percent Complete
(PC) for the WBS element. It isthe ratio of the EV to the Budget at
Completion (BAC) in column 10, expressed as a percentage.

F. Performance Index.

1. The sixth column of each table is the Schedule Performance Index (SPI).
The SPI isthe ratio of the earned value to the planned value,
SPI = EV/PV. An SPI equal to one indicates that the WBS element is
on schedule. An SPI less than one means the WBS element is behind
schedule.
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2. The seventh column of each table isthe Cost Performance Index (CPl).
The CPI istheratio of the Earned Vaueto the Actual Cost,
CPI = EV/AC. A CPI greater than one indicates a cost underrun in the
WBS element, and a CPI less than one indicates a cost overrun.

G. Variances.

1. The eighth column of each table lists the Schedule Variance (SV).
The SV isthe difference between earned value and planned value,
SV =EV - PV. A positive value of SV isgood. A large negative
value of SV is bad.

2. The ninth column of each table lists the Cost Variance (CV). The
CV isthe difference between earned value and actual cost,
CV =EV - AC. Aswith SV, apositive value of CV isgood, and a
large negative value of CV is bad.

H. The tenth column of each table is the baseline budget or the Budget
at Completion (BAC). The BAC isthe total budgeted cost to complete
the WBS element.

|. The next to last column of each tableis the projected budget or
Estimate at Completion (EAC) of the project. The EAC isthe sum
of the Actual Cost and the Estimate to Complete (ETC) the project,
EAC =AC + ETC. The ETC can be computed in three ways:

1. The ETC can be determined from the CPI when the project team
believes that current variances are seen as typical for the future.
In this case, the ETC is given by the equation ETC = (BAC - EV)/CPI.
Thisis the equation used to compute EAC in the next to last column
in the table at the top of the summary page. With this definition
of ETC, the equation for EAC simplifiesto EAC = BAC*AC/EV = BAC/CPI.

2. The ETC can be estimated from the BAC and EV if the project team
believes that future variances will not be typical of thosein
the past. In thiscase, the ETCissimply ETC = BAC - EV (i.e. the
CPI isassumed to be equal to one), and EAC =BAC+ AC- EV. This
Is the equation used to compute EAC in the next to last column in
the table at the bottom of the summary page.

3. Alternatively, the ETC can be determined by the project team by

making a complete new cost estimate of the work remaining on the
project. Thisis similar to the approach we adopt in the semi-annual
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updates of the WBS.

J. Thelast column of each table is the difference between the estimate
at completion and the budgeted amount (= EAC - BAC).

The data presented in the remaining pages of the worksheet are identical
to what is shown in the summary tables.
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