www.DAU.mil

Project Status using Earned Value Management

Lunch and Learn

)

Defense Acquisition University

a -
— S L_~|h =1
Certification Training Knowledge Sharing Continuous Learning Mission Assistance

Date: 5 Aug 2015
Presenters: Ellen Barber & Rick Powell
Email Address: ellen.barber@dau.mil & rick.powell@dau.mil




EAU Learning Objectives

Calculate Earned Value Management Metrics using earned
value data

Interpret and analyze trend charts



EAU Contractor Data Analysis (bottoms-up)

Analysis by the Contractor is accomplished at the control
account level by the CAM:

» Status is determined at the control account level for completed
work packages and actual costs to accomplish that work

* Analysis needs to include:
» Updated schedule
» Variance analysis
* Impact analysis

« Updated EAC
* Actual Costs to date
* Overhead and Inflation rates
» Performance to date
* Future performance on work
* Cost and schedule variances
* Changes to requirements
* Reliability and relevance of data
* Organizational culture



EAU Government Data Analysis (top-down)

Government Analysis occurs at a higher level (reporting levels):

» Although status is determined at the control account level it is
rolled up to reporting levels (specified in the CDRL) where the
government analysis is done

* Analysis needs to include:

» Updated schedule
« Variance analysis
* Impact analysis

» Updated EAC



EAU EARNED VALUE MANAGEMENT TERMINOLOGY

Acronym Term Meaning
BCWS Budgeted Cost for Work Scheduled | Plan — Baseline - PMB
BCWP  |Budgeted Cost for Work Performed Earned Value
ACWP Actual Cost of Work Performed Actuals

Cost
BAC BudgetftvCompletion Planned Cost
/vCost

EAC Estimate’At Completion Forecasted Cost

LRE Latest Revised Estimate — Contractor’s Forecasted Cost

SV Schedule Variance Accompl_lshment
Variance
Cost

VAC Variance At Completion Forecasted

Overrun / Under-run




EAU Schedule Variance (SV)

» Leading / Predictor metric
« Positive SV is Favorable ‘ SV =BCWP - BCWS
 Negative SV is Unfavorable

« SV equals 0.0 when all the
work is completed

 More valuable early in
contract life.

Plain Language Definition — Difference between the budget
of the work that was completed (BCWP) and the budget of
the work that was planned to be completed (BCWS).




EAU Cost Variance (CV)

 Positive CV is Favorable ‘
« Negative CV is CV =BCWP - ACWP

Unfavorable

« CV at completion will not
normally be less than the
cost variance to date.
(Overruns don’t get better
with time)

Plain Language Definition — Difference between the
budget of the work that was completed (BCWP) and the
cost of the work that was completed (ACWP).




EAU Percent Spent & Percent Complete

 These metrics are
normally compared to % Spent = ACWP/BAC
each other. (what % of
the budget have you
spent compared to how % Complete = BCWP/BAC
much work you have
completed)

Plain Language Definition:
% Spent — Percent of the total budget that has been spent.

% Complete — Percent of the total work (in terms of budget) that has
been completed.




EAU Percent Scheduled & Percent Complete

 These metrics are
normally compared to % Scheduled = BCWS/BAC
each other. (what % of
the budget has been
ScheduI%d to be % Complete = BCWP/BAC
complete compared to
how much work you
have completed)

Plain Language Definition:
% Scheduled — Percent of the total budget that has been scheduled to be complete.

% Complete — Percent of the total work (in terms of budget) that has been
completed.




EAU Schedule Performance Index (SPI)

 Leading / Predictor metric Budget for the work
» SPI greater than 1.0 are ~ completed
Favorable ‘ SPI =
Budget for work scheduled

e SPIlless than 1.0 are
Unfavorable

for completion

 SPI always equals 1.0 when all
the work is completed Sp| = BCWP
 More valuable early in contract BCWS
life.

Plain Language Definition - Given a SPI of 0.95, for
every dollar of work scheduled for completion only 95
cents worth of work was completed.




EAU Cost Performance Index (CPI)

e CPI greater than 1.0 are

Budget for the work
Favorable completed
e CPllessthan 1.0 are CPI =
Unfavorable Actual cost for

« Can be a lagging metric the work completed

« Often used for computing

BCWP
EAC CP| =

ACWP

Plain Language Definition - Given a CPI of 0.95, for every dollar
spent 95 cents of work or earned value was realized.

1

1



EAU Current versus Cumulative Metrics

* Normally metrics are calculated using cumulative
data, but they can also be calculated for a single
month or as a moving average.

 How do we determine which metrics should we use?
 Have we had major changes to the baseline?
 How close are we to the end of the program?
» Are the metrics stable?



Estimates at Completion

Performance Factor

BAC - BCWP
EAC = ACWP +

Single Index Composite

* CPI (CPl cum * SPI cum )
« CPI ,, MICOM = (CPI gin ® SPI cum)

* CPl 3

cum

* CPI 4 min Weighted
e Other (0.8« CPI .,y) + (0.2 * SPI 1)

(0-4 * CPI factory) + (0-4 * CPI test) +

(0.2« CPI yyaity)




EAU Estimate at Completion

* Responsibility of the Analyst
 Much more than plugging numbers into a formula
» Should include more than just EV status

 EVM performance factor metrics and EVM EAC equations
can provide an EAC range but not an exact EAC

» Analysis of all program data is the foundation



EAU To Complete Performance Index (TCPI)

 EVM Metric that quantifies
the cost efficiency required Work Remaining
to complete the remaining TCPI =
work within the “Target” Budget Remaining
Budget
« “Target” can be:
_ BAC BAC - BCWP
_ EAC TCPI =
Target - ACWP
— LRE (Contractor EAC)
— Other?
Use — The TCPI is compared to the CPI_, to determine if it is reasonable to
complete the remaining work within the Target Budget. If the TCPI exceeds
the CPI by more than 0.05, it is not likely that the target will be met.




EAU Interpreting Charts

 Read the Title (Know what’s being plotted)
 Read the Scale (What Units are being used)

« Look at the Legend (Understand what the symbols
and lines represent)

e |s the data indicating a Trend? (Direction of Lines)
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EAU Analysis of the Reported Data

BUILDING A DECK



EAU Deck Scope of Work & Assumptions

e Build an 10ft x 20ft Deck

* Need for 4" of July Picnic

* BAC (Planned budget) = $3960

« TAB/CBB = $4435, so MR = $475

e Only additional tool needed is a PHD



&,

DECK Baseline Schedule (5/12/2014)

v, "4 May 11, '14 May 18, '14 May 25, '14 Juni, "4 Jung, "4 Jun 15,14 Jun 22,14 Jun 29, "
WBS ~ | Hame ~ Duration~ Float v  ConstraintType ~ W T F 5 /& M T W T F 5 8§ M T W T F S 8§ M TWTF S S MTWTTFS§SMTWTFSSMWTWTFSSWTWTFS S MTWT
11 |+ Deck Project 36 days| 0 days| As Soon As Possible 3 I
EE 4 Preliminary Tasks 9 days| 9 days| As Soon As Possible
3 Draft Drawings 2 days| 9days| As Soon As Possible
4 11z Request Permits 1day| 9days| As Soon As Possible
5 113 Clear Land 2 days|12 days| As Soon As Possible
6 114 Create Purchase List 1 day|10 days| As Soon As Possible
7|18 Purchase Materials 1day|10 days| As Soon As Possible
& 18 Contact Miss Utility 1day| 9days| As Soon As Possible
5 1z 4 Subcontract 1 day| 9 days| As Soon As Possible
10 [121 Rent PHD 1day| 9days| As Soon As Possible
1 13 4 Post Work 6 days| 9 days| As Soon As Possible -
12 |1.341 Dig Holes 1day| 9days| As Soon As Possible
13 132 Pour Concrete 1day| 9days| As Soon As Possible
14 133 Cut Posts 1day| 9days| As Soon As Possible
134 Mount Posts 1day| 9days| As Soon As Possible
14 4 Structural Work 4 days| 9 days| As Soon As Possible
141 Tie into House 1day| 9days| As Soon As Possible
142 Install Header 1day| 9days| As Soon As Possible
143 Install Floor Joists 2 days| 9days| As Soon As Possible 3
20 |15 4 Deck Work 3 days| 9 days| As Soon As Possible
21 1541 Install Deck 2 days| 9days| As Soon As Possible
2 |152 Trim Deck Edge 1day| 9days| As Soon As Possible
23 18 4 Finish Work 6 days| 9 days| As Soon As Possible ‘
24 |1641 Install Rails 2 days| 9days| As Soon As Possible :
2% 162 Stain Deck 1day|14 days| As Soon As Possible g
2% 163 Install Stairs 2 days| 9days| As Soon As Possible g
2 |164 Install Landscaping 2 days| 9days| As Soon As Possible
2% M7 4 Project Milestones 36 days| 0 days| As Soon As Possible ; ) 4
9 174 Start Project 0 days| 9days| Start Mo Earlier Than e :
00172 Receve Permits 0 days| 9 days| As Soon As Possible : ! 43 5120
HoNT3 Inspect Foundation 0 days| 9days| As Soon As Possible E ‘—5-‘29—
3z |174 Final Inspection 0 days| 9days| As Soon As Possible h § :e £H 1
3 NTSs Complete Project 0 days| 0days Must Finish On E ’ n




AU DECK Updated Schedule (6/6/2014)

WBS - Name - Duration - Start - Finish - % Work - —,_“33,4' EC Jung 14 [ Juni15"4 [ Jun22,14 | Jun29,'14
Complet " | 75 TW [W]F | SIT[T[Ss[M[W[F|STT]T[S[M[WI[F
1 |1 - Deck Project 36 days| 512114 711140% : r .5 5 : ;
2 14 = Preliminary Tasks 13 days| 5M214 5/29/14(100% 3 :
31 Draft Drawings 2days| 5M12M14 5/13/14(100% 5’12:'
4 112 Request Permits 4 5/14/14(100% :
5 113 Clear Land 4 days| 1414 519/14]100% P
6 114 Create Purchase 1day| &/28/14 5/28/14(100% :
T s Purchase Materia 1day| 5/29/14 5/2914(100% )
s 116 Contact Miss Util 1day| &/28/14 5/26/14]100% D
9 12 = Subcontract 1day| 529114]  5/29/14[100% D
10 121 Rent PHD Tday| 529114]  5/2914]100% L
1 [13 - Post Work 10.01 days| 52014 613114]0% T v
12 134 Dig Holes 2days| /3014 6/2/14]100% D :
13 132 Pour Concrete 3days| 60314 6/5/14]100% el
14 [133 Cut Posts Tday| 6M0A4]  6/12/14]0% |6t ?mpﬁﬂi
15 134 Mount Posts 1day| 6/12/14 6/13/14(0% o |en B g3
16 |14 = Strutural Work 4days| 61214 6/18/14(0% . ME b
17 (141 Tie into House 1day| 61214 6/1314(0% NN g j‘l?”
18 142 Install Header 1day| 61314 6/16/14]0% ol “miai]&“&
19 143 Install Floor Joist!| 2 days| 6/16/14 6/18/14]0% : : : ; : : sne¥ S en1s
0 15 = Deck Work 3days| 61814  6/23114[0% al - H‘ v
21 181 Install Deck 2 days| 6/18/14 6/20/14]0% alla S
2 (152 Trim Deck Edge 1day| 6/20/14 6/2314(0% : : : : ; i laa P PN yens
z (18 = Finish Work 6days| 6/23/14 TM14|0% : al - a ’ Ty
24 (181 Install Rails 2 days| 6/23/14 6/25/14(0% | al a | si2ph 57 8125
25 162 Stain Deck 1day| 6/23/14 6/24/14|0% N 812 Rl . W
% 163 Install Stairs 2days| 6/25/14]  6127/14|0% - _a | 625~ 97
27 (164 Install Landscapir| 2 days| 6/27/14 711/14]0% : ; e a s
% 17 = Project Milestones 36 days| 5M2/14 71114)|0% D4 : p'd
2 (174 Start Project 0days| 51214 51214]100% g T@snz : : i
30 172 Receive Permits 0days| 5&/27/14 B/27114(100% q';)E*’ZT |
31 173 Inspect Foundatio] 0 days|  6/9/14 6/9/14]0% : : ; : L les
32 174 Final Inspection 0days| 7114 7/1/114[0% l "
3 178 Complete Project| 0 days|  7/1/14 TA14]0% : . Pm




As of 6/6/2014:

)

BCWS =
BCWP =
ACWP =

CV =

SV

Let’s Analyze the Deck Data

Date BCWS BCWP ACWP BAC MR TAB LRE
5/16/2014 $670 $350 $510  $3,960 $475  $4,435  S$3,960
5/23/2014 $1,980 S690 §720  $3,960 S475  $4,435  $4,435
5/30/2014 $2,160  $1,880  $2,160  $3,960 $475  $4,435 54,435
6/6/2014 $2,800 $2,180  $2,500  $3,960 S475  $4,435 54,435




EAU Analysis of Data

= CPI=

= SPI=

= Percent Complete =
= Percent Spent =

= Percent Scheduled =
= TCPI (BAC) =

= EAC=

= TCPI (EAC) =



Deck
Contract Performance
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~ Updated Schedule (6/20/2014)

WBs _ |Name Durstion ' Start _ | Fimish _ SeWork | b g T May 11, 14 T May 18,14 T May 25,14 T Jun 1,14 Jun s, 14 Jun 15,14 T Jun 22,14 T Jun 29, 14
N T complet” | (W[ T[F [ s [M]T[wT[F[s|s[u]T[w[T[F[s[s[m]7 w[T[F[s[s[u[T|wW[T[F[s[s[n]T[w[T[FIs[s[u]T[w[T[F[s[s ][ [wiT[F[s [s[u[T[w]
LI | - Deck Project 36 days| 5M2/14 TMN4(0% = : : : : : : :
214 = Preliminary Tasks 13 days| 5M2/14 5129114 100% - H - A ]
31 Draft Drawings 2days| 6M12M14 5/13/14/100% 5/1ph JHE 151t :
4 112 Request Permits 1day| 5/14/14 5/14/14|100% 531@ S i !
5 113 Clear Land 4 days| 514114 5/19/14100% 512 e ] !
6 114 Create Purchase 1day| 5/28/14 5/28/14|100% g -l - E
roons Purchase Materia 1day| 5/29M14 5/29/14|100% g P [
8 (1186 Contact Miss Utili 1day| 5/28M14 5/28/14|100% Py 52 E
9 12 = Subcontract 1day| 5/29/14 5129114 100% s ;
o 121 Rent PHD 1day| 572914 5/29/14|100% Py A
1 13 = Post Work 11 days| 5/30/14] 6/13/14|100% - E
2 131 Dig Holes 2 days| 5/30/14 6/2/14(100% j P ]
13 (132 Pour Concrete 3 days 6314 6/5/14(100% ! : 4 E
14133 Cut Posts 3days| 6014 6/12/14]100% : g
15 134 Mount Posts 1day| 6/1314 6/13/14|100% ]
16 14 = Strutural Work 4 days| 61314 6/18/14|100% E
w14 Tie into House 1day| 61314 6/13/14|100% E
18 142 Install Header 1day| 6/16/14 6/16/14|100% |
19 143 Install Floor Joists 2days| 61714 6/18/14|100% i
20 15 - Deck Work 3 days| 61914 6/23/14)|0%
21 151 Install Deck 2days| 6/1914 6/20/14)50%
2 152 Trim Deck Edge 1day| 6/2314 6/23/14)|0%
3 16 = Finish Work 6 days| 6/2414 TMNM4(0%
24 1841 Install Rails 2days| 6/24/14 6/25/14|0%
25 182 Stain Deck 1day| 6/24/14 6/24/14)|0%
2 1863 Install Stairs 2days| 6/26/14 6/27114)|0%
27 164 Install Landscapir 2days| 6/30/14 TMM4(0%
28 17 = Project Milestones| 36 days| 5M2/14] TMN4(0% “
23 171 Start Project Odays| &/M2M14 5/12/14]100% 75’12 3 3 N
30 172 Receive Permits 0days| 5/2714 5/27M14|100% H H -;]EJZT H H
31 173 Inspect Foundatio 0 days 6/9/14 6/9/14({100% ’-1543— ‘ :
32 174 Final Inspection Odays| 7/1/14 7/1/14|0% : -D_Q—]Tr"l
33 175 Complete Project 0 days 7114 7/1/14{0% : 3 3 3 3 : % ™




)

Let’s Analyze the Deck Data

Date BCWS BCWP ACWP BAC MR TAB LRE
5/16/2014 S670 $350 S510  $3,960 S475  $4,435  S$3,960
5/23/2014 $1,980 $690 §720  $3,960 S475  $4,435  $4,435
5/30/2014 $2,160 $1,880  $2,160  $3,960 $475  $4,435  $4,435
6/6/2014 $2,800 $2,180  $2,500  $3,960 $475  $4,435  $4,435
6/13/2014 $3,460  $2,340  S$2,700  $3,960 $475  $4,435  $4,435
6/20/2014 $3,960  $2,880  $3,370  $3,960 $475  $4,435  $4,435

As of 6/20/2014:
BCWS =
BCWP =
ACWP =

CV =

SV




EAU Analysis of Data

CPI =

SPI =

Percent Complete =
Percent Spent =
Percent Scheduled =

TCPI (BAC) =
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Deck

Cost Performance Index
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1.80 4

1.60

1.40 CPlcum
—+—CPlcur

1.20 ==TCPI-BAC
-B-TCPI-EAC
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0.80

0.60
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EAU Analysis of Data

CPIl = BCWP/ACWP = 2880/3370= 0.855 <«

EAC = ACWP + (BAC - BCWP)/CPI_ -
3370+(3960-2880)/0.855 = 3370+1080/0.855
3370+1263 = $4633

TCPI (EAC) = (BAC-BCWP)/(EAC-ACWP)
(3960-2880)/(4633-3370) = 1080/1263 = 0.855 <——

TCPI (LRE) =



Estimates at Completion

Performance Factor

BAC - BCWP
EAC = ACWP +

Single Index Composite

* CPI (CPl cum * SPI cum )
« CPI ,, MICOM = (CPI gin ® SPI cum)

* CPl 3

cum

* CPI 4 min Weighted
e Other (0.8« CPI .,y) + (0.2 * SPI 1)

(0-4 * CPI factory) + (0-4 * CPI test) +

(0.2« CPI yyaity)




EAU Analysis of Data

= CPI= 0855
= SPl= 0.727

= CPly,q = 0.829

= EAC=

= TCPI (EAC) =



EAU Lesson Summary

e Calculate Earned Value Management Metrics using earned
value data

* Interpret and analyze trend charts



