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@d Abstract

d Cosr Estimati

d Tools

" Presenters: Jermaine Garland & Michael O'Sullivan, Tecolote

Research Inc.

The often overlooked aspect of a high-quality cost estimate is the
documentation. Documentation adds validity and repeatability to
the estimate through proper sourcing of inputs and the
Identification of methodologies, respectively. This presentation
takes a look into the documentation/reporting features of ACEIT
and applies them to the documentation requirements listed in the
Government Accountability Office (GAO) Cost Estimating and
Assessment Guide. As a best practice, cost estimate
documentation should address how the estimate satisfies the 12-
step cost estimating process and corresponding best practices
Identified in GAO guide for creating high-quality cost estimates.
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® GAO 12 Step Cost Estimating Process
®" Documentation Steps

® GAO/ACEIT Crosswalk

® Documentation/Keywords Workscreen
" Report Building

" Report Descriptors

® Report Row Range

" Report Layout

" Report Favorite

" Export Template

® GAO Best Practice Checklist

" Live Demonstration
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&Y W GAO12Step Cost

. Estimating Process

Define estimate’s purpose
Develop estimating plan
Define program characteristics

ldentify ground rules and assumptions
Obtain Data

Develop point estimate and compare it to an independent cost
estimate

1
2
3
4. Determine estimating structure
5
6
7

8. Conduct sensitivity analysis
9. Conduct risk and uncertainty analysis

[10. Document the estimate ]

11. Present estimate to management for approval
12. Update the estimate to reflect actual costs and changes

*GAO Cost Estimating and Assessment Guide, March 2009
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ocumenitation

System description
Program inputs

Estimating methodology and data by WBS cost element )

Sensitivity analysis

Risk and uncertainty analysis )

Management approval

~N o (0 A w\N P

Updates reflecting actual costs and changes

*GAO Cost Estimating and Assessment Guide, March 2009
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GAO/ACEIT Crosswalk

® Estimating methodology and data by WBS cost element

GAO Documentation Description ACEIT Reporting Area

Defines the cost element and describe how it was derived WBS/CES/VAR Definition

Summarizes costs spread by fiscal year in constant year dollars, matching the current program schedule Fiscal Year Phasing Results

Details the method, source, models, and calculations for developing the estimate Estimating Methodology

Identifies direct and indirect labor rates, labor hours, material and subcontractor costs, overhead rates, Estimating Methodology/Learning Curve

learning curves, inflation indexes, and factors, including their basis Parameters/Variables/Variables-Time Phased/Cost Adjustments
Shows the calculation of the cost estimate, with a logical link to input data Estimating Methodology

Identifies and discusses significant cost drivers Estimating Methodology

Discusses the cross-check approach for validating the estimate Estimating Methodology
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® Sensitivity analysis

(cont’d)

GAO Documentation Description

ACEIT Reporting Area

Describes the effect of changing key cost drivers and assumptions independently

What if Definition

Identifies the major cost drivers that should be closely monitored

What if Definition

® Risk and uncertainty analysis

GAO Documentation Description

ACEIT Reporting Area

Discusses sources of risk and uncertainty, including critical assumptions, associated with the estimate

RI$K Parameters

The effect of uncertainty associated with the point estimate is quantified with probability distributions, and
the resulting S curve is fully documented; the method for quantifying uncertainty is discussed and backed
up by supporting data

RI$K Parameters/RI$K Definition (S curves created in POST)

The basis for contingency reserves and how they were calculated is fully documented

RI$K Parameters/RI$K Definition
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Workscreen

® Step 1: Apply documentation to each WBS/CES element in the specified
definition/description column using the Documentation tab

e Once documentation is entered on a row the specified definition/description
column(s) will list keywords via the Keywords workscreen

B AcE 7.2 - [07 - Detailed LCC Estimate (Read-Only) - Keywords (BY2010$K)] == %]
© W% File Edit M Calc  Cases Reports  Tools  Wwindow  Help -ax
NEHER SR %@l W9 =K e% = 3 125% '!
: keywords -EHEAL-s8- 240
e R RCR R L R g;;g!m -5 +A-&<| B I T |;,5!
S [y *Estimating WBS
¥ 07 - Detailed LC...ords (BY2010$K) v X
Phase | WEBS/CESAvAR | Methodology Learning Phasing Adjustrments What if RISK Die=
VWBS/CES Descrigtion APRIOR | ~ode | Definition Keyword | Description | Deseriation Description Description Description Keyw
I eunminir il K ennnmred I eraner A | Wewwnr o I enminin ol
80 |*Est\matmg WES
a1 Total 1
82 RODTAE
a3 Caoncept Refinement J
84 Contractor A 3600
a5 Contractar B 2040
86 Technology Developrent
a7 Contractor A 3600
a8 Contractor B 2040
89 System Development and Demonstration
a0 Development Engineeting
91 Ajr Vehicle 3600
92 Basic Structure 3600
93 Mavigation/Guidance 3800 12
94 Propulsion 3600
95 Software 3600
98 Ground Station
97 Procure OTS Parts 3800
98 Desigh Mew Parts 3600
93 Software 3600
100 Int & Assy 3600
101 Protatype Manufacturing
102 Air Wehicle 3600
103 Mobile Ground Station 2040
1n4 SFPM =
/| | LIJ
Msthodology £ WBSJCES b Keywords

Ready | ’_W,_
id'/start|| v ACE7.2-[07 - Detaile... (3 Microsoft PowerPaint - [ .. Ve I§|| @|? « @l felgld namm

Our assumption is that you have a complete estimate and have rolled the cost up into a WBS
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Report Bul

® Step 2: Generate a Narrative Report using the Reports tab

CE 7.2 - [07 - Detailed LCC Estimate (Read-Only) - Keywords (BY20104K)] =181 x|

File Edit ‘“ew Documentation Calc Cases (Reports) Tools  Window  Help - X

NEHE SL % RR TR =3 6% %= 3w '!

! Keywords 'EE_@'@@'?%@!
BRI E=STE LA BAaE i 6 cA-&-1B 7 U|%J
*Estimating WEBS - e [ *Estimating WBS
¥ 07 - Detailed LC...ords (BY2010$K) v X
- Phase | WEBS/CES/AR | Methodology Learning Phasing Adjustments What if RISk, De=
WYBS/CES Description ApRrap | eoe | Definitian Keyword | Description | Description Description Description Description Keyw
L enanenre b evanemrr I avaninrdd I ananinred I avaninred
80 |*Estimat\ng WES
81 [T x|
82 RODT&E
83 Concept Refinement [ R 23 Wham I J
84 Contractor A 3600 ive
i a= | Frirat |
85 Contractor B 2040 e Al ' Session  Spstem
a6 Technology Developrment Fritt Previen |
87 Contractor A 3600 — Awallable Reports P
et Contractor B 2040 “AEE Narr bt wport... |
39 System Development and Demanstration ) ACE Narative [Selected Rows]
a0 Developrment Engineeting ACE Manative with RI3K. [Landscape]
— R R ACE Marrative with RI$E [Selected Rows) =
L Air Veh'C'e 3600 ACE Marrative with RISK, Basic (Portrait) Edit |
| 92 Basic Structure 3600 Detailed Nanative Traceback for the Active Row
a3 Mavigation/Guidance 3600 Nanative Traceback [Selected Pows) ﬂ
94 Propulsion 3600 -
85 Software 3F00 il iFEvle |
96 Ground Station
a7 Procure OTS Parts 3600 urds |
a3 Design New Parts 3600 etz Fiedo |
99 Coftware /0 Full Docurnentation [Paortrait) ;I
100 Int & Assy 3600 Help |
101 Prototype Manufacturing I - |
102 Air Vehicle 3500
103 Mabile Ground Station 2040
104 SFEPK hd
< | b
MethodologyKWBSICES)\Keywords

Ready

[ LI
Qstartl I ¥ ACE7.2 - [07 - Detaile... (I3 Micrasoft PawerPoint - [... | e @| 2

= |« BGerR B a1
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Report Descriptors

® Step 3: Name the Narrative Report and select the appropriate Case, i.e.,
Point Estimate. Give the Narrative Report a title, i.e., Detailed LCCE Report

[ ACE 7.2 - [07 - Detailed LCC Estimate {Read-Dnly) - Keywords (BY2010$K)] ==l
©% File Edit iew Documentation Cale  Cases  Reports  Tools  Window  Help -8 X
DEHS SR % 2B SR I =Ks%% =3 % -
| Keywords 'Eﬁgv@ﬂvﬁﬁ@!
BRI PP E=RE LB BhaE i 2 ~A-&-|B2zu|%[
*Estimating WES = S Uy | *Estimating WBS

¥ 07 - Detailed LC...ords (BY2010$K) Sk

o Phaze | WBS/CESHAR | Methodology Learning Phasing Adjustments What if RISK De—
WESICES Description ApProp | '~ ao’ | Definition Keyword | Descrition Description Description Description Description Keyw
W enninirel W ennnearel W ennninirel W enanenrel W ennninirel

80 [Estimating WES

Marrative Report Options

a1 Tatal
a2 ROTAE JRHON | Header | Footer | Rows | Layout| Fomat |
—83 Concept Refinament Marme: IGAD D ocumentation J
34 Contractar A 3600 -
T Contractor B 20400 Mote: Mame appears on the Reports menu for favorites.
86 Technology Developrent Case: |PointEstimate j
a7 Contractor A 3600 .
g8 Contractar B 2040 7 BRI
89 Systern Developrent and Demanstration

Title Text: I"Prngram" Detailed LCCE Report
a; ] ] Section #:
91 Air Vehicle 3600 \\'\/

a0 Development Engineering
92 Basic Structure 3600 Fort.. |

a3 Mavigation/Guidance 3500

94 Propulsion 3600 [ Notes

a5 Software 3500

a6 Ground Station

a7 Procure OTS Parts 3500

a3 Design Mew Parts 3500

a9 Software 3500

100 Int & Assy 3600 ¥ Save fis Hew Report
101 Protatype Manufacturing

102 Air Vehicle 3500

103 Mobile Ground Station 2040 ok | conel | Hep

1M SFPR -
< | »

Methodology KWBSICES )\ Keywords

[ o [
= |« @ GerR B tsem

\ |
t;fstartl I ¥ ACE 7.2 - [07 - Detaile... F_L_"ij, Micrasoft PowerPaint - [... f @‘ @)
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Report Row Range

=& %]
©¥ Fle Edt Wiew Documentation Calc Cases Reports  Tools  Window  Help -ax
NEEHS SR 4R IH 9 o33 el% <=
EKeywords 'EE_@'ﬁ@'ﬁﬁ@!
BRI E=TE LB BAaE v 8 cA-O-BIU[%]
*Estimating WES fe [y o *Estimating WBS
¥ 07 - Detailed LC...ords {(BY2010$K) - X
- Fhase | WBS/CESNAR Methud_ul_ogy Learrjin_g F'has_in_g Adjustr_ne_nts What i_f RISK De
WES/CES Description ABRIOP | ‘ode | Definition Keywaord | Description | Description Description Description | Description Keyw
K eunninrdd K enninred K eunanred I evaninred I evanenred
80 [*otmatng WES x|
81  Total
a2 ROT&E Desc:liptionl Headerl Footer  Fows |La_l,l0ut| Formatl
g3 Cancept Refinement (el Ee J
84 Contractar A 3600 coa
85 Contractar B 2040 £ Selected RowRangs
[=1a] Technology Developrnent
87 Contractor A 3600 - mRlmies
88 Cantractor B 2040 First: I'I _|:[ |—53t|339 _|:[
2y Systern Developrment and Demonstration
30 Development Engineering & [ Sections
T Air ahicle 3600 :F'm.c:u[e.,m_ent LCost Metrics |
g2 Basic Structure 3600 :Erjgf"u—?“;i;ﬁsﬁs o
—93 Mavigation/Guidance 3600 [ *Prorating Steady State Costs - UDF = |
94 Propulsion 3600
| o5 Software 600 [~ Traceback Items for Active Row
96 Ground Station € Successors € Predecessors 9 Both
97 Procure OTS Parts 3600
oa Design MNew Parts 3600 I Page break after each row
99 Software 3600
100 Int & Assy 3600
101 Pratotype Manufacturing
102 Air Wehicle 3600
103 Mobile Ground Station 2040 Ok | Concel | Hep

14 SFPRA hd
1 | »

Methodology KWBSICESXKeywords

[ o [
« @ e’y tsarm

=
-

| |
ltfstart“ ¥ ACE 7.2 - [07 - Detaile... (3 Microsoft PawerPaint - [... & @| [2)
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®  Step 5: Edit Layout

Report Layout

a ACE 7.2 - [07 - Detailed LCC Estimate {(Read-Only) - Keywords (BY20108K)] =] x|
" Fle Edit Wew Documentation Calc Cases  Reports  Tools  Wwindow  Help -8 X
NEHE SR Xl PRI 033k 62 %= 3 125% .!
: Keywards 'EEG_@vﬂﬂvﬁﬁ@!
Eﬁ‘::.‘.1|:}|‘-a|L,‘j’“DEEzE%E%_3|n¥u|ﬁ|ﬁ'}-?;{ﬁﬁﬁ!i"mal -8 'é'&'|BIH|?ﬁ!
a1 - e By ™" EXAMPLE FILE **
¥ 07 - Detailed LC...ords (BY2010$K) - X
o Phaze | WES(CES/yAR | Methodology Learning Phasing Adjustments Wyhat if RISK De=
WBSCES Description Approp Code | Definitian Keyword Description Description Description Description Description Keyw
K evanimred I evanenired K evaninrd I evandmred I evancmre
9 x
80  *Estimating WEBS
a1 Total Descriptionl Headerl Footerl Rows  Layout | Formatl
a7 ROT&E r Available ltems M arrative Repaort Content J
83 Concept Refinerment
34 Contractor A 3600 Add »» |
a5 Contractor B 2040 User Defined Functions E stimating Methodology
Wariables
36 Techrnology Development El El "ariables - Time Phased
Learning Curve Parameters
87 Contractor & 3800 << Remove | | |EE3TR Sl
83 Contractor B 2040 What if Definition j
Jals} Suctarn Dovalonmant and Namonetration
d ~ Row Title ~ Selected Content Farmat
Introduction: Program Summary Tidks |W'BS Definition Fort |
Case Description: Specific CASE Assumptions 3600 _ Fomat_| -
3600 I Include Leading/Trafing Blank “rears
93 Mavigation/Guidance ~ Optional Content — I= | Shaw table of Ch"d'en'SAFY esuilts Tiable Fart... |
84 Propulsion _ I~ wiap iable ever [E = columns
g5 Software v Introductlon. . = | Show DEC Descrption Definitions
96 Ground Station ' Case Dessiiptior I Shoy Duplicates V¥ Show System
97 Procure OTS Parts 3600 Precision ] V¥ Show User Entered
98 Diesign Mew Parts 3600 4 Usz Szl Foms I™ Show Duplicates
g9 Software 3500 € Decimal F'|3098|3 = [~ Show Blank
100 Int & Assy 3600
101 Prototype Manufacturing 0K I Cancel Hel
p
102 Air Yehicle 3500 I
1M3 hdnhila Sronnd Statinn 204N hd
4| | v
Methodology/(WBS,!’CES)\Keywords
Ready [ UM
£B5tart|| ¥ ACE 7.2 - [07 - Detaile... [ Microsoft PowetPoint - ... | Va @| =) « @ Gelg g 2izem
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Report Favorite

CE 7.2 - [07 - Detailed LCC Estimate {Read-Only) - Keywords {BY2010$K)] =] =l
©% Fle Edit ‘ew Documentation Cale  Cases  Reports Wwindow  Help -8 X
NEHF SR % 2B IR 903K 6% %= | 125% '!
— -DEAL- 98- 2808
BRI v E=FE LB BAhakx]im s cA-O-|B7ul%f
: R |
¥ 07 - Detailed LC...ords (BYZ010$K) - X
) Phaze | WBS/CES/aR | Methodology Learning FPhasing Adjustments What if RIS D~
WEBSICES Description APPIOR | ~rde | Definition Keyword | Description | Description Descriptian Description | Description Keyw
i s W enaninrr] < evanenrr] I evaminer K evaninrr] W enannirr]
2t WES frepors X
81 Total I
82 RDTE [ Fepor Type A v D
a3 Concept Refinement J
Frirt |
84 Contractar A 3600 = Al ' Session  System
85 Contractar B 2040 Fririt Presiew |
a6 Technology Development ~ wvailable Repatts et
87 Contractor A 3600 ACE Marrative [Portrait) 4”0'
fats] Contractor B 2040 #) ACE Marrative [Selected Rows)
89 System Development and Demonstration ACE Nanative with RISK. [Landscape] e |
T Develonrmant Engineetin ACE Marrative with RI$K, [Selected Rows) ;
—ar . \’j o 8 8 — ACE Nanative with 13K Basic (Pairal) Edit.. |
Ir Wehicle Deetailed Marrative Traceback for the Active Row
92 Basic Structure 3600 GAL D fior ﬂl
g3 Mavigation/Guidance 3E00 Marrative Traceback [Selected Fows)
a4 Propulsian 3600 '
a5 Software 3500
95 Ground Station Urido |
97 Procure OTS Parts 3600 Notes Fedo |
a3 Design Mew Parts 3600 =]
a9 Software 3600 Help |
100 Int & Agsy 3600 = .
1071 Prototype Manufacturing 4”8
102 Air Yehicle 3500
103 Mabile Ground Station 2040
M4 SFPR -
| LlJ
Methodaology KWBSICESXKeywords
Ready [ [ [num
tfstartl I ¥ ACE 7.2 - [07 - Detaile... ff_?ij, Microsoft PowerPoint - [ f @| [2) = « i 9@ 2193 PM
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ExXport Template

u ALCE 7.2 - [07 - Detailed LCC Estimate {(Read-0Only) - Keywords (EY2010$K)] o | = |1|
! ¥ Fle Edit ‘“iew Documentation Cale  Cases | Reports i Tools  window  Help -3 X
Q E Q @| =1 _:,9| I* (ExY L‘:% J’ RH | ) Generate (Edit, Yiew, Print)... F10
Keywords = E E _L&a, - | %‘3 | Export Repart Templates. ..
: S I kR E T lates...
NEFIEEE T AT it - B 7 ul%
£ BB 1 Qrganize Favarites. .. Chrl+F10
¥, x i N
¥ 07 - Detailed LC...ords (BY2010$K) e | - X
Full Risk Statisitics : : : :
o ) ap | Methodology Learning Phasing Adjustments What if RIEK D
WEBS/CES Descriptic Ful Correlation Repart ord | Description Description Description Description Description Keyw
: . T¥ Phased Funding Requirements (Landscape) < evanimrnd I evanimrdd < evanemrrd I evanmrd I e anemred
_B—DTESt:matmg WES T¥ Phased Funding F.equirements Based on the Mean :
ota
% ROTEE T¥ Phased Funding Reg't @ 50% Confidence :
T Concept Refinement T¥ Phased Funding Reg't @ 50% Confidence J
T Contractar & B Phased Results (Landscape)
| 85 Contractar B BY Phased Contractar Costs
el Technology Development B Phased Government Costs
a7 Contractor A T Phased Funding Source Summary
Fatal Contractor B TY Phased Service Summary
89 Systern Development and Demonsg WBS Summary Phased Report
90 Development Engineering Cost Categary Service
L Air Vehicle GAD Documentation
92 Basic Structure Eeeo T
93 Mavigation/Guidance 3600 12
94 Propulsion 3500
a5 Software 3600
96 Ground Station
97 Procure OTS Parts 3600
98 Design New Parts 3500
49 Software 3600
100 Int & Assy 3600
101 Prototype Manufacturing
102 Air Vehicle 3600
103 Mobile Ground Station 2040
N4 SFEPRA -
| »
Methodology,(WBS,I'CES}\Keywords
Ready MLIM
d
mstart| | ¥ ACE 7.2 - [07 - Detaile... [ Microsoft PawerPoint - [... | > BB | @2 « JLI@ 2:30pm
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EXxport Template (cont’d)

CE 7.2 - [07 - Detailed LCC Estimate {Read-Only) - Keywords {(BY2010$K)] |5 x|
%W File Edt Wew Documentation Calc Cases Reports  Tools  Window  Help -3 X
NEEHE SR 4 BR TN 9 ™| 33K 6% %= 3125 '!
| Kewwards 'EEG_@'ﬂﬂ'ﬁﬁ@!
ER‘:3L1|EE]‘-a|'-,‘;"@EE23‘5,_3"';_3|n¥u|ﬁ|ﬁ'}u{_=?@ﬁ}?limid | ° 'ﬁ'&'|BIH|ﬁ:E!
81 - Amal
¥ 07 - Detailed LC...ords (BY20104$K) i
o Phase | WBS/CESMvAR | Methodology Learning Phasing Adjustments What if RIEK De=
WBSCES Description APRIOP | code | Definition Keyword | Description | Description Description Description | Description Keyw
I evanenre £ evanenrdd ¥ evanenred I evanmrd I evanenrd
80  “Estimating WES
61 o
82 ROT&E
B B e x |
84 Contractor A ‘Which report templates would you like to export:
jate) Contractor B = I
E— pe ame: o
i Technology Development D Cosk Category  Cost Category Service
87 Contractor A Marrakive GAC Docurnentation
s Contractor B O Fhased TY Phased Funding Requirements Based on the Mean
79 System Development and Dermonstration O rhased T¥ Phased Funding Req't @ 50% Confidence |
a0 Development Engineering O Phased T Phased Funding Req't @ S0% Confidence
T " " O rhased BY Phased Government Costs
91 Air Wehicle
E—— - O rhased BY Phased Contractor Cosks
i Basic Structure O rhased WES Summary Phased Report b
93 Mavigation/Guidance < »
Propulsion
i R Descripkion: ;I
95 Software
96 Ground Station |
g7 Procure OTS Parts Destination for report templates:
95 Design MNew Parts Id SettingsiMOSUlivaniMy DocumentsiACEIT DataiTemplates), | Erawsa. .. |
93 Software lease Mot
EEr— ease Mote:
ﬂ Int & Assy - - ACE will set the case of exported reports to <default =,
101 Prototype Manofacturing - If the report template uses sections or categories, then any session using this
102 Air Vehicle template must have them defined.
103 tlobile Ground Station oK cancel Help |
e SFEPR bl
< 2 ﬂ_l
Methodology‘(WBSICES)\Keywords

i [ [ om
ﬂstartl I ¥ ACE 7.2 - [07 - Detaile... ff_t_"g, Microsoft PowerPaint - [... | f @| [2) s « [ QQ@ 2:48 PM
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GAO Best Practice Chec

® The documentation describes the cost estimating process, data sources,
and methods step by step so that a cost analyst unfamiliar with the
program could understand what was done and replicate it.

e Supporting data are adequate for easily updating the estimate to reflect actual costs
or program changes and using them for future estimates.

e The documentation describes the estimate with narrative and cost tables.

e [t contains an executive summary, introduction, and descriptions of methods, with
data broken out by WBS cost elements, sensitivity analysis, risk and uncertainty
analysis, management approval, and updates that reflect actual costs and changes.

e Detail addresses best practices and the 12 steps of high-quality estimates.
e The documentation is mathematically sensible and logical.

e [t discusses contingency reserves and how they were derived from risk and
uncertainty analysis and the LCCE funding profile.

*GAO Cost Estimating and Assessment Guide, March 2009
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® ACEIT 7.2 Example Files
® (O7- Detailed LCC Estimate

* Example file does not include any actual program data
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