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ACE Basic

Incorporating

Uncertainty Analysis

Generating Reports

and Presentations
Analyzing an Estimate
COS$TAT

JACS



m Goals
e Bring structure and consistency to the cost analysis process

e Allow analysts to focus on estimate methodology rather than spreadsheet
mechanics

e Incorporate approved processes to perform repetitive functions: WBS
building and summing, inflation, learning curves, phasing, adjustments
(fee, G&A, OH), risk, documentation, reports, etc

> This eliminates many sources of potential errors found in spreadsheets

e Promotes efficient, systematic cost estimating approach and standardized
methodology/auditing/documentation/reporting

B Team Approach to Develop ACEIT for and by Cost
Analysts
e Multi-Service funding sources for development (US Army is current lead)
e Available to governments, support contractors and commercial users
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m Over 30 Years of Ongoing Success
e Continued funding by the Government for
gl o i b () enhanced functionality
e Mandated by the US Army for ACAT | and Il

i T.5 programs
ACElT \CE e Mandated by US Homeland Security National

Protection and Programs Directorate
e Endorsed by the Air Force and Marine Corps

e Australia DoD LHD SPO selected ACEIT as
standard modeling tool

e NASA selected JACS as 1 of 2 Approved JCL
Tools

m In use at 250+ sites with over 8000
students trained
e Army, Air Force, Navy, USMC
e NASA, USCG, DHS, Dept of Education, DOE
e Over 40 SETA and FFRDC companies

e Over 50 DoD contractors (Boeing, Lockheed,
etc)

e Australian Defence
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224 ACEIT Sites 139 Government Sites

® Commercial mUS Govt = SptCtr ™ Foreign ®Army M Federal Govt Other ® Air Force M Navy B USMC m DOD Other

2

—

32 Support Contractor Sites

®Army ™ Other

Tecolote Sites are not
included in site counts

As of 19 Jan 2017
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Automated Cost Estimating Integrated Tools

Plug-Ins
ACE, Excel : o
MS Project, -
PRICE S, H/HL

ACEIT:ACDB SEER H, SEM,

NAFCOM
Database I

’ ACETT:COSTAT |2ttt manatcrdirad Gout sl i
LS

Stats packag

ACEIT:POST

Reporting &

Presentation I-—’J @

ACEIT:POSTDOC

Documentation Designer

ACEIT:LIBRARIAN
ACEIT:JACS
”’ ACEIT:INFLATION UTILITY ACEIT:ADMIN ] ;
Methodology and Inflation Database Pd E :
s ‘ ‘ Cost and Schedule ™

Uncertainty Analysis
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m Nine integrated software tools

May 2017

e ACDB — Warehouses raw and normalized cost/technical data tailored to
organization's needs

e COS$TAT — Tool specifically focused on cost estimating statistics and
regression analysis

e ACE - Automated inflation, learning, phasing, risk, documentation, and other
essential cost estimating processes to help you build a robust, accurate, and
defendable cost model

e POST — Program Office Support Tool, automates what-if drills, charts, and
tables from Excel and their transfer to PowerPoint and Word

e POST Doc — Post Documentation Designer, integrates session data and
results with any Word document

e JACS - Joint Analysis of Cost and Schedule utilizing the schedule logic and
framework of MS Project, P6, and the powerful ACEIT engine for processing

e Librarian — Manage and share custom inflation indices and CERs
e ACEIT Admin — Manages the ACEIT interaction and share data

e Inflation Utility — Powerful Excel add-in for access to the latest OSD inflation
indices

Copyright © Tecolote Research, Inc. 2017 7



N AGEIT and Building Estimates

.‘. ‘.\,

e ACEIT
VAVA
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|

o

19 dil =stimating

Platform

991-2014, Tecolote Research, Inc ™~
b ¥ 1t Laws of the United Stotes L} )
I as described in Help About s

m \What is ACE?

e Framework to build models
e Calculation engine to NN ACEIT:ACE

compute/process information |

m ACE files (sessions)
contain user-developed
cost estimate

e Methodology

e Documentation

e Inputs

e Integrated uncertainty analysis

Create risk adjusted, integrated cost/schedule life cycle estimates for any project!
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m Each workscreen shows only the relevant fields supporting specific
functions involved in building a cost estimate

e Building a WBS/CES CRSEL i .
e Implementing Nl * W :-"T".i'.q.n e M AN B e

’ \.Axm Vs uu e Inputifieidts  put 24
o Jromatgntes » % Qe A - oot L Fors ’c-«u SN

th d I - "qb'ﬁ Foree Calcubene ookmark . Nge Work1oesn G anytruction
: E T R — o - , S
gl S 2 -B0.  beee ~ e
Synchesnize with Ry

v I)l Basic ACEaJogy (BY20165K)

-y

Adjusting for FY, dollar |1 ‘-M'fr;:f';»’mz;immw = _ =

- 3 2 v | Methodology rn |
units, Fee, Overhead, 0 wiepw el artin
G &A 5 Ar Venche Carainte aqanon arrualy Oy yang T phaarg ARy RO AN Cobmny  CUi-Shitef8 o
s iegraion & Test | Eatewie o% facter of ar vehicle cowt e SO Batnc r
14 wtw Catrated an tacicr of marutactung coet APy Spread Soul
8 Progrem Ofce Caatx £ atewrs try Then v oar caal mpute by yusr A WasCEs onn I
. " o
Applying learning curve S — T —
R e
theory 12 ArVeneT: | EQastion (o carcetns AV UC ARE M Calomm <
13  Buy Quandry ! Bay suartty npets try yesr Cottom 1 E
1 Ala

5 T e C oo Conmness roe « Reader for pertorrance

T- h 1 h 16 ArVehck Tateest Vregre (bs) | Techons charartemsc used i CER for AV UC ol (3
ime phasing the —

17 ArVehc Range (e Tachnga Cranosienase used i CER for AV O

estimate (Annual and P

\ WESCES), Methodology { Yearly Bhasing /

Monthly) Sehes

Incorporating a risk
analysis

e Viewing What if results

e Entering documentation
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ticailly summed

ement Hierarchy

m ACE uses an indenture structure to sum elements, thereby ensuring

proper calculation

e Add/remove elements when the WBS changes without need to redo summing

equations

B Tools available to simplify navigation and data entry

ACETS S [Dernio ACE Sempendces= Muthedology EY0IT5K]

Functiont Beauy

i1

L Eroriog *

233 Traceback Navigator

Lo Syntex Tneck
Caliylsy

0w
B ZIZUS% M- A v Fort  Calouate
Cspbaere Formal

10 fo % | HwEndDate

0w

¥ Demno ACE Sessi..ogy (BY20175K)

A
Toggle

N ven

N Aewous

Move Item

glain

Selected Row
10

foakman

girizislals

WBSICES Descrgtion

* Powerplant System Estimate *Estimate
POWER GENERATION PLANT
ROT&E
Prime Mission Product
Hardware (HW)
Structure
Cables, Conduits, and Cennectd
Enging (with lsaming)
Software (SW)
Cscit
cscr
Ccsci
\ntegration and Assembly (18A}
1&A Check-Out
HWISW Integration
Tooling and Test Equpmenm
SEPM (ROTAE)
Traming
Data
System Test and Evalustion (STEE)

HWS
StructDe§
CCCOeS

28w e wo o ew |

SWS

"\ WBS/CES ), Methodalogy { Yemly Phesng (RISK Basic { Spreed Total £ Learning {RISK All Cobumen /

May 2017

R b DA PE

[¥] Include Children

§ WBS/CES
§ Powerplant System E stimate
- 13) Powerplant System Estimate
=X POWER GENERATION PLANT
=X RDT4E
£ Prime Mission Product
=X Hardware (HW)
Structure
Cables, Conduits, and Connectors
i Engine [with learning)
- X Software (SW)
- X Integration and Assembly (184)
- SEPM (RDTEE)
Training
Data
System Test and Evaluation (STEE)

[#-X Procurement

§ INPUT VARIABLES

Copyright © Tecolote Research, Inc. 2017

Summary | Adustments | FY Inputs | Monthly | Leaming [ Spread Total [ Risk [ rl« ]|

Phasing Method: BE} v

Feplace Urique 0] (2] Phasing Wizard
&3 EqBuilder...
&, CER Lib...

Title: Engine [with learming)

Unique ID:

Equalion/Thxoughput:
Engine_T1

CESH: WESH: Indenture: |5

FY: Units: v

Sum Result Type:
'
Finish Date: ~ HwEndDate i
Row Attributes

- Equation represents total spread over years. Cost with no adjustments.

Approp: RDTEA

Result Format:

Start Date: HwStartDate

- (No yeary inputs specified)

- Beta spread from HwStart Date to HwEndDate with 60/407% spentAime and M
peakness.

- Leaming: Ref Cost=UC, 1 @EngLmSIp%

- (No RISK specified)

Unda || [ [ Basic ][ Close H

Help J
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Speeﬁﬁ@ Fields

Specific columns are used to enter equations and annual data
Data is referenced by naming of rows / columns by Unique IDs
All data used for the estimate is immediately visible

Clipboard

B 7 UY

Formal

(3 + P

fol iy 5 | HWEndDate

¥ Demo ACE Sessi.ogy (BY20175K)

S - A - Font

ACET.S = [Demo ACE Session:

L Errorkog *

': Trazeback Naysgator

S, Syntax Check
Calculme

=]

Calcutate

Rs

Toggle

acess Methcdoiogy (8Y20175K)]

N Sevous

Bookmark View

T=linsert Row 3 Comment

§ l j *T Indent
T Unandert =% Delete Rows &) Uncomment

Woracreen InputyResutts  Input Al
¢ Viewer

Form ,f“ Columne = |

[<]

RERBaasiased

o
~
4
5
6
7
8
8
10
b
12

WBS/CES Descaption

* Powerplant System Estimate

POWER GENERATION PLANT
ROT&E
Prime Mission Prodoct
Hardware (HYY)
Structure

Cables. Conduits. and Conneciq

Engine (with leaming)
Software (SW)

cscn

cscr

CcSC3

Integrabion and Assembly (I&A)

18A Check-Out
HW/SW Integration

Tookng and Test Equipment

SEPM (RDT&E)
Traineng
Data

System Tast and Evaluation [STAE)

Unigue ID

“Estmate

HWS
StructDes$
CCCOoe8

SWs

TEA

ROW Names

ROTEA

ROTEA
ROTEA

\WG&EES)‘v-‘ﬂOmdolaqy,(YiMy ﬁhumq,(l’di( Dosk,{ioubd Yaul,(lummg/
Read

Phasing
Tech Baselina ‘ Matl
$ 421421495 (22%) *
$§ 132 527 587 (%) *
$ 94235012 (10%) *

§32,598.291 (52%) *
$ 24 44R551 (54%) *

$ 11,982 184 (15%)
$ 17,833 399 (24%) "
21,318 364 (3%) *
$ 7613701 (24%) "
§ 10,650 182 (9%) *
§ 3.045 481277

s - Reéultsf |

$2.776 529 (52%) *

BE

155104 * SirucWat 2005
CCCcost 2005
Engme_T1

SWiWrapRate$ * HrePearPearaih * CsciPM1
SWWrapRateS * HrePerPershith * CsciPM2
SWWrapRateS " HrsPerPershth ™ CsciPM3

IAAWrapRateS *
IRAWrapRate$s *

HrsPerPershth * HWSW Integ Dur *
HrsPerPershth * HWSW Integ Dur *

* HrsPerPershth * HwSW _Integ_Dur *
19pRates * HrsPerParshith * EMD_Dur *
TrgFactor * HWS

DataFactor * (HWS + SWS)
STREWrapRate$ * HrsPerParshith * STRE _Dur *

Copyright © Tecolote Research, Inc. 2017
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Indard iethods / Technidgl

to Ensure Reliable Calculations

m Integrated inflation indices to correctly m Logs to show potential estimate errors

1 s = ™
normalize results and develop annual OUtIAYS (&} zrortog - 06 - implementing & Extimating Methodsa (=]
l 13, 2 Unused Var Hal Information ” 1.3 Warning HOZ Fatal
| — ‘ WBS/CES Description Approp ‘ Unigue ID ‘ Point Estimate m:tilgg E| >
Error Code Row # Severity Description Colt
T *Estimate *Estimate
5 ol 890755722+ O PHZ534 46 Fatal Missing or incorrect method on shared item, Milestor
g ROTEE RDTES 564,063.575 * I 9 PHz534 64 Fatal Missing or incorrect method on shared item. Milesto |
10 Concept Refinement 51034093 I ¥\ PHZE44 47 Warning Item summed with C-phased items. Milestor
" Contractor A ROTEF 5$519.045* v i\PHZG‘H 43 Warning Item summed with C-phased items. Milestoi
12 Contractor B ROTEA DEERES A /18y MTH562 73 Warning Unused variable 'Army_Trans$', Milestor||
13 Technology Development B 1oy MTH562 76 Warning Unused variable 'ISStrucs’. Milestor
Contractor A RDTEF 2302.009* TC 5 ; : ’ g ¢
14 onirastor 2 ¥, PHZ891 170 Warning BY method used without fiscal year or units specified. Equatic| !
. Contractor B [RoTERS . $2302.009* 15 e MTH650 46 Information Uses learning without R phasing Equatic|||
16 System Development and Demonstration F FORCE
: : - ' ° ey, Te: :
17 Development Engineering BFF - AIRFORCE - Aircrah Frocurement
18 Adr Vehicle AP, - ARMY - Aircraft Procurement, &y
19 Basic Structure OkF - AlR FORCE - 0&M - Non-Pay, Mon-POL 1 | Gl
Navisation/Guid MPF - AR FORCE - Military Personnel - Total f
20 avigation/iuidance MPa, - ARMY - Military Personnel [Composite], &my d
2 Propulsion Ok - ARMY - Dperation & Maintenance, Army Goto Error ] [ Copy ] [ Close ] [ Help
22 Ground Station MIPF - AlIR FORCE - Mizszile Procurement
OFF - AlR FORCE - Other Procurement
23 Procure OTS Parts MCOMF - AIRFORCE - Military Construction
OMF_FP - AIR FORCE - O&M - G5 &'WE Pay Only
Design New Parts OMF_F - AIR FORCE - O&M - Fuel
24 MPF P - AIRFORCE - Miltary Personinel - Pay Bass Rew: 3% Saftwers - P —
MPF_O - AIR FORCE - Military Perzonnel - Other Expenze \=
25 Software MPF_R - AIRFORCE - Miltary Persannel - Retirement Cosel | Pomt Estesste =| | Aranze Cotumes.
2 Int & Assy MCF R - AIRFORCE - MILCON - AF Ressrve : _ -
2|l Cimae ratory ree | Prea Regort..,
27 Prototype Manufacturing $3,206.330* —— = =
28 Air Vehicle RDTEF §2,855.320* =1 Wiew Cals Dutads...
Mobile Ground Station RDTEA £351.010 % Descnption o Lquation Totel  Unwra Approg... Phaung L
2 Rirsae—— o 1 ———— i ——
2n SEDI o0/ A [pation
W] 25 Scftwars RDTESWS SWLAES ~ SWiabHrs §4285963 (nome) RDTEF M5
&) S Date aStanDate SWOe/SanDate WSEPMT (o
Al Favish Cate alaishDate WO e Endlste S[pECt ()
=2y Predecenson
3] 117: SeMtware Development Stant Date SWDevSLanDate DATEADO(D evStanDat... 25PN (meeve) (= s
&) 113 Softmave Design Review SWOesignDate DATEADD(SWDevStan DAUGHL3  (vone) [= )
_ﬂ 120 Softwere Code Revvew W odefaveniliate l?l-lll-l".h‘.\\l\nngnl? N 00PN (nome ( N
T I d I I H %] 123 Scftware Code bupecticn SWCodednepestDate DATEADD{SW odsRe_.. 2NN (nome) C N
- OO S to trace m o e Og IC =] 123 Seftware Development End Date SWOe EndDate DATEADO(SWC oddns 9DEC0LE  (mome) F
&) 185 S'W Labor Hoors SWLabivs 1290 32500  (none C E
K] 152 Scfremen Lahor Nate SWLabd 150 $0150 (nome) BOTEF CcTy I
- 3 Swccmssces
=] 17 Development Engnesning Surm of chidren $ 21353507 "
3] 108 VW Maimtenance FITTP « TLASTTROR VIsmsenr on ' 1
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ACEIT

m ACE offers several types of built-in functions to automate
relationships between elements in an ACE session:

May 2017

Mathematical

Date

Economic Analysis

Time Period (operate on specific yearly or monthly inputs or results)
ACE Specific

Inflation

Logic and Mathematical

Matrix

Operational Life

RI$K

Copyright © Tecolote Research, Inc. 2017 14



il

Jpen Platrorm Allows Integra

with 3" Party Applications

m Multiple methods for integration with other applications
Direct export to .rtf and.txt file formats

ACE results integrate with Excel through POST
ACE clipboard allows dynamic data export/import from/to an ACE session

m Current ACE plug-ins
Getting data into ACE

May 2017

ACE API enables

> Ability to embed ACE sessions into other tools
> Ability to create plug-ins that allow direct interaction inside ACE

ACE-to-ACE
Microsoft Excel

Microsoft Project
SEER

WBSICES Descnption Equation / Throughput
7,
178 ["“otes T Osoumets and 5

V Sofwars [TOTAL)

Fleca

Yeoar | Units : Start Date .qush Oate

2000 3

SEER_ELEMENT (*) SEER

Elament

178
Grownd Segment (TOTAL]
150
Fight Software TOTALL
o IR RO > . f 2 import SHER Data
VES Bements
Outpt Pararwteny It He Tods Hep
= [ UAV Sol ware A o . VT e
153 "™ Oweekgmart Coalilv) by Vou [¥] Ground Segment s C\Docrmerts nd Setmgsincyes My DocunenthWCEIT DaistSomens 8 | . |
V Sofware [DEVCOST] [¥] Fight Software .
184 WES Bleverts | Dunu Paenmien gt Paaseten - 200008 in:
- . wUioa Froed Prrvasd HonPhases | Told|
L [ i [] Devebomes CoB) 2y Yea [DEVEDST] | | £ Pesh Sta1 -
185 7] Devebopment EBat by Yo DEVIERS] 7] Pracuctivily  EX Unet, AT Actiiies 3 La
] Nawenarce CoslJE7] by Yo NANTC ] Tetal Line: Doly
fight Software DEVCOST] T TotslFunction Ork
186 ] Evecras Lines Ordy
] Elective Funthans Driy
5 ] Eveuive Sew
7
< =
|88 = Dovetazmant £ M try Vear OF Al E—J L"‘"C“h‘d S!‘:“ Yeu Cost
UAV Satware [DEVEFFORT] (77 Deweicprant Sched Waorks B
[ Derveleg: wd Mark ] Developmant Stant Date
129 Q._ Mot ww‘w E'M Northe ] Develupmant End Dats
‘__ Rask "_"“‘V"""“'“"" 7] Develupment Elloi Nenths
Crosn Segeert DEVEFFORT) L3 Pist D ovwlogerent Cout ] Dvekgrrent Eee Daye
190 1_ Pk \Arhrafnl E400 Morks B] Develpmant Lobe Hoass
L] Manienancs Loyt ] Devakgurart S chunse Mot v
< »
Figri Saftwaes REVEFFORT] Theck All | Uncheck All j
m
[ . m : =
o Ohech A || Lnckeck 44 | o || Coxd
1%
<
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oy B0 R

Funcwn

Gl & <2 & | BD S

g Do

Dotumentation Fevivon  Dacebect  InpatvRewdty  Warkicteen
\og  Wavigator Newer - od B0on

Istxosadion

Comtunan and SEFM (AF)

Methosziogy "

¥ 07 - Detalled LC._logy (BY20165K)

LL IS

o

leaming
Adurtments
What ¢ .:;(;l;{lﬁl:];t:

W Operasmral Tenl & Sy (AF)
B Spares 3 Rager Parts (4F;
Pasc Sracius it Spea (AF)

Ny paonGudance nt Spes (AF
mpert v Propotios e Spes (AF)

Mesiing ARer3
WBECES/ Variable  Chil-F3

Lo Shit-F3

Lond PRty Cartrol |AF
iaF)

Unioad

Bn Otfce Contn

Detention Cleanup

fociteTere
facturng (Aevy |
A Vatesw (Army)
Base Stucture (Anmy
NargatosJudance (A
Sropanion (Amy)
AX Vehce pisgratos (Arry)

Trasspartatie Gtrund Samons (Acry)
Ground Sison Haroware (Armey|
Tranaportstie Vetcie (Armey
Vehice Regpeazaion (Army)
Risgranos A Tas! (Areey

Trasspartaten (Acvy )
4l

Con

\ WES/CES ) Methadology £ Yearsy Phesing
\ A
LCocumantstion

m  Analysts can documentin

real time:

WBS
Methodology
Phasing
Risk
Adjustments

May 2017

Detailed Basis of Estimate - TY

Row 114 SEFM (AF) £77824 345 TV SK

A Fiscal ¥ear Phasing Results { T 3K)
Fyil4 Fy10ls Fy0l6 FY1017 | Fy013 FYI019 |
39065587 39242368  §9.432 267 39612070 39.E07 26T 310003415

FY2020 | FR2021 | Total
[ Siozsisss si0i0755  7414a4s|

B. Estimating Methodolozy (Equation Throughput)

037 * TIOTL@AE_MEZS)
B.l. Dynamic Methodology Equations

NameID Title Total Equation Tvpe
aFipishDate Finish Date I0EEP202Y  PyocFodDate Max Date
Ennlae Start Date Q10CT201Y  PracStanDats Min Diate

B2 Methodolozy Rationale (ID: 9)

Svstem Project Manssement (5/PLI) estimates Development Svsterm/Project Management cost
as a parcant of Development Prima Mission Product (PMF) cost.  This factor was updated
August 1998,

An analysis was made of 200 CPFs and C/83Rs stored in ACEIT's Automated Cost Data Base
(ACDE). All were from XYZ Development contract afforts occurring betwaen 1280-2000.
The monthly cost data from these reports wars normalized to BY00, $K, usingmonthly 05D
inflation indices.

C. Phasing Methodology (Trapezoid Based on Total Cost Point Estimate)

&4 Rampllp ]
i Steady State 100
Start Date ProcitanDate = 010CT2013
Finish Date DrocEndDate = J0SEP2021
ll.lPrulwusnr Tree (Mo Unique IT)
e
BY TY & Primary
Eow D Total Units Column Used Equstion
3 CERFIIE 1 na RISE QuiQf 1
- - Equatign / Sumof
109 AE M 311791121 TYIE Tora il
DATEQFFYC
134  ProciranDars 010CT201Y nfa Etant Date FIRSTYR{BT.
aiBnynn)
- - P Equatian / Somof
=231 TaBayliy 178 wa Tora s
DATEOR(TLA
18y ProEndDate 308EP202)] wa Finish Dat= ST @TaiRn
M) +1)-1
- - P Equatian / Sum of
=231 TaBayi 174 wa Thra s
m]

Copyright © Tecolote Research, Inc. 2017

Documentation can
be imported via:
e RTF and MS Word

files
e Copy and Paste
Commands
Documentation

Available via:
e InputAll Form
e Narrative Report
e MS-Word Document
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File

Functions

ACET75 - [Deme

Results

i4 Configuration Rows

b 77 A Bookmark Toggle ~ ol
N -

<Level 2 WBS Elements>

3§ Tech Baseline
%] Protect Scenario o
[<] Tech Baseline with

%5 Demo ACE Sessi...wer (BY20175K) .

BY Results ~ | Phased by Case E= Y|
E Year/Month Range == S I 08 “‘_ Prorate
Point Estimate v ! 50% T FF S e Re Uit 'él = Calc:ilate Czlsl)y Zoom g Overgsiaef-:!-:vn =
Results Configure Calculate | Clipbo.., Navigate RISK Allocation Options
5 -Bd e 52 |

- X

WBS/CES Description Total Fy 2011 ‘ Fy 2012 ‘ Fy 2013 ‘ Fy 2014 ‘ FY 2015 ‘ FY 2016 ‘ FY 2017 ‘ Fy 2018 \ E
3 * Powerplant System Estimate
4 POWER GENERATION PLANT $ 421,421.495| $19,821.990 $34,295710 $24,132.870 $23,281.942 $21539642 $6359.856 $3.095577 $42,278.880
5 RDT4E | $132527.587] $19.821.990 $34,295710 $24,132870 $23281.942 $21539642 $6359.856 $3,095577
& Prime Mission Product $94235.012| $17.743.798 $25.253677 $14138243 $15790.885 $17.330.041 $3978.363
7 Hardware [HW) $32598.291| $17.743.798 $14,854.433
g Structure $24,442651| $14,184.044 $10,258.607
] Cabley==———= - - = —— = —
:? : lf-ingin vl iz 5 - [Demo ACE Session.aces - BY Phased By Appn (FY2017 SK, Time Phased Summary by Category, Case: Tech Baseline, Approp)]
oftwarg ¢ — e -
12 el File Construction Functions Results
13 cscig | :
14 csol “ :f D Edit Reports ‘ig al ;i[—l . V' Automatically Calculate
15 Integrati = - %] Import Report Template = ; £ Refresh View
16 18A CH | Phased Narrative Inflation RISK DEC Favorites | View  View =
17 Hiw/d - > ~ Statistics - Results~ |3 Export Report Template - Results Charts... | [ Export Report
18 Toolin Reports u View | More Options |
19 SEPM (RD =
20 Training fel 158 b ‘
21 Data — . S |
5 Sl e -] Demo ACE Sessio...seline, Approp) v X
23 ]
24 Einciement Approp Total FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 FY 2016 FY 2017 FY 2018
25 Manufact S
% a::,:;; 17 |* Powerplant System Estimate
27 Struct 18 |RDTEA $ 132.527.587] $ 19,821.990| $ 34,295.710( $ 24,132.870| $ 23.281.942| § 21,539.642| §6,359.856| $ 3,095.577
28 Cable: 19 |OPA $ 288,893.908 $42,278.880
——gg— Intigg't? 20 |Total: $421,421.495( 5 19.821.990| $ 34.295.710| $ 24.132.870| $ 23.261.942| $ 21.539.642| §6.359.856| § 3.095.577| §42,278.880
a SEPM (Pro 1
Other

Time-Phased Base Year and Then Year results can be quickly generated

Estimated costs can be “racked and stacked” by various breakouts (Appropriation,

Funding Agency, Contract Line Item, Job Order Number, Budget Line Item, etc.)

May 2017
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Baselines can

v 9 l=llo >}
[ | Main methOdC)lOgieS are ” View Construction Functions (7]
basis for all calculations [ ST 3 }1:« ? B
m  Add an unlimited number ( point Estimate s0% %a . Galaste  Copy  Naugate RSK Alocaton
Of alterna“ve scen anos Results Configure | Calculate | Clipbo..,
(what if cases) A BB £ mw’
m Scenarios are enabled by -
Ovel‘riding meth 0 d OIO gy WBS/CES Description Tech Baseline Protect Scenario
equations and/or input 59 CCCWeight (Lo 4350~ 600
variables (total or yearly) I1 Stuchas Weight (Lo 12750" 1400
B Supporting 12l , $664.410 " $ 664,410~
: 75 kHpperT 2.000 %
documentation, reports, 76 0l Coa=0 7 T
time_phased (BY or TY) ;; Leaming Slope 95.000 *
and I‘iSk reSUItS can be ;g Development ta Production Step Factor 0.776 %
created for any scenario 81 *Quaniiies ,
82  Quantity [Development) 10.0% 100+
: . 83 Quantity (P t) 700 70,0
m  Cost Benefit Analysis S 7
i 85  *Software Secti
CaICUIatlon_S can be added —sﬁ—m&"s"fbec = 206,000.0 * 240,000.0%
to the session and 87 CSC15L0C 55,000.0 % 65000
88 CSCI2SL0C 62,0000 % 75000
evaluated for each 83 CSCI35LOC , 83,0000 100000
. 30
alternative | 71l
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Export charts to
PowerPoint or

u'i 33 :.i:ri—‘.cf[ X Phased Columns Chart

ZIFMl | Charts Calculation Rows Display Cost Axis
| ] - g = =='-=-—
Phased Mz WO rd Al 0 ﬂ :. M — llmlllhl.. / E'-
T " SR TSI T PR i Phased Pareto | Column Phased | PDF CDF Contributors
Reports Areas v - - Line~ - . -
5 Bl Comparative |

Llolx
RI$K Charts

& mel Estimate ‘

: [=] Tech Baseline

Estimate Charts
(Single Case, Drill

‘pia

Second Level of Visibi T&E

Results as BY

28|

Comparative

Charts (Multiple

Cases)

$36,000 +
i down)
9 Cables, Conduitz, and |
10 Engine [with leaming) §30,000 +
| 11 Software [54w)
12 CSCI
13 CSCI2
I 14 CSCI3 $24,000
15 Integration and Aszembly
16 1% Check-Out 3 R
l = T i— X ™ Prime Mission Product
18 Tooling and Test Equig -+ SEPM (RDT&E)
19 SEPM [RDTEE] b= $18,000 A
20 Traiing S M Training
21 Data o . Data
22 Syztem Test and E waluation|
23 i
= — $12.000 - M System Test and Evaluation (ST&E)
I 25 M anufacturing
26 Hardware [Hw)
27 Shucture
28 Cables, Conduits, and | $6,000 4
29 Engine [with leaming)
30 Integration
kil SEPHM [Procurement]
2 Other
33 504
34 GINPUT YARIABLES 2011 2012 2013 2014 2015 2016 2017
3 *General Inputs
36 Hrz per Pers Month
7
38 ¥ Dates Denved From Durations

NUM
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Multiple cases
Second Level of Visibility for POWER GENERATION PLANT

Multiple cases
POWER GENERATION PLANT
Results as BY

Results as BY
$360,000
$300,000 1+
5240000 +
el
=
=
5 $180,000
(8]
-_—
m
$120,000 + 5100,000
B60,000 1+ 530,000 -
B0+ }
ROTEE Frocurement « 560,000
=
=
™ Tech Baseline Protect Scenario g
0 £40.000 -
520,000 4
0

| ] ] | ] ] |
T T T T T T T T T T T
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

—-Tech Baseline Protect Scenario

May 2017 Copyright © Tecolote Research, Inc. 2017
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Uncertainty Analysis
in ACE

e ACEIT
VAVA
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= RI$K Wizard. Designed for new
analysts, provides easy-to-follow
screens that apply RI$SK
distributions to the estimate

e The wizard gives guidance on
whether uncertainty should be
specified:

» on the current row
» and/or on the variables

> or not recommended for that
type of methodology

By - Jp——
Row 72 Engne T1
[From COSTAT] 370 4 * kHpParTon = 08747 08738 " Od
This s i 20 Equation
Tha scuston cortems mumenc valies ond vanaties
RISK avmady acphed 10 th row
Description FIK Status  Action Equation/Verukie Pt Ertnate  RESK Dit Shew  Spewad

B cogine Tl [ Conpide | tnachem |IFrom CORATLL. | e (Lot | | |
= . Predecessors
] 75 kHp per T : 7 ghormal M

D pe Lomp VO BChar Heric
&) 6:0dx1 Coal=? Mone CickNea  Oil 10

v » FUESK 1 typically apched o e lowest lowel. Toubie cick on rtemedile virkies o chek the dowr imow] 10 view e pedecesaos
Oick ¢ Lp arow Lo retum {o the rtemediate vadabie ow

e Easy-to-understand options help the analyst characterize the uncertainty

e The wizard also displays any rows or variables feeding into the current row
and shows if they already have uncertainty specified. The analyst is given the
opportunity to specify uncertainty on these rows also.

NOTE: Advanced analysts will most likely continue to use the Advanced mode of the Input

All form or the RI$K workscreens to enter uncertainty.

May 2017
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]

Selected Row Move [bem Title: SEPM (Procuremnent) Phaszing Method: -
kY - . _ .
E] Unique IC: Feplace Unique 10 ﬁ Phasing ‘izard
EI Equation/Throughput:
@@ Include Chidren bl Eq Buider..

Summar_vl FY Inputs | Marithly | Leaming | Spread Total| RISK | Defs |

=R PE

§ WBS/CES

§  Powerplant Systemn Estimate

i3 Powerplant System Estimate
£~ E POWER GENERATION PLANT
. E-Z RODTHE

0% 100%

8T% 229%

=X Procuremernt
[ X Manufactuiing
SEPM [Procurement]

Point Est.

Right-Skewed Triangular distribution with High Spread

sut Alll Form:

Basic and Advanced Mode

Basic mode:

* Provides descriptive choices for specifying
uncertainty

» Diagram changes based on selection

(71 NO uncertainty — Point Estimate represents the exact eventual ou

§ IMPUT %&RIABLES

() Point Estimate offers a close approximation of the eventual outcome

Summary | Adjustments | FY Inputs | Manthhy I Leaming | Spread Total | RISK

[-l 3

() Point Estimate offers a rough approximation of the eventual outcome
() Point Estimate is likely more than the evertual outcome

() Point Estimate is likely less than the eventual outcome

() Point Estimate is likely a lot more than the eventual outcome

RIZK Distrbution Specification

Digtribution:

+ | P .E.Posttion: [I'u'lnde

@) Point Estimate is likely @ lot less than the eventual outcome
() | have defined my own distribution specification

Undo Redo Close

J{

[ Advanced H Help

€

Advanced mode:

* Guides you through valid parameter choice

« Status tells you when the specification is Complete

Ayailable Parameters: RIZK Specification:

Parameter |~ Parameter Value | % | W&l  Edi
Mode Percentie Spread JHigh [~ (&
Low Skew Right [ ] ["&)]

Low Percentis
High Percentis
Cl

Sid. Dewiation

Status: Complete

rouping

I0: Factors

Strength: ComFactors

7 Estimate: |

& 73.603.700"
Cumulative Distribution Functions
[ Wiew Custom CDFs ]

o

More RISK Cptions

May 2017
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-

~ |

-

Phased Narrative Inflation

-

-E] Import Report Template
RISK DEC
- Statistics * Results ~ .3 Export Report Template

Reports

_fslfj AN

__

Al

e

Favorites | View  View
4 Results Charts...
“ | View |

_ Refresh View
B Export Report

V| Automatically Calculate

More Options

i i 0 |

~
h

Ao mnTo

|| Automatically display strength column.

May 2017
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‘Row | WBS/CES De Total Strength 8 | 32 | 55 |61 |6 | 73| 7
8 [Structure 2,651 (54%) *| CorrHw_Other[0]| 1.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000
32 |Other 38.001 (50%) *| CorrHw_Other[0]| 0.000| 1.000| 0.000| 0.000| 0.000| 0.000| 0.000
55 |HW Duration 18.0 (23%) *| CorrHw_Other[0]| 0.000| 0.000| 1.000| 0.000] 0.000| 0.000| 0.000
61 |STAE Duration 12.0 (20%) *| CorrHw_Other[0] | 0.000| 0.000| 0.000| 1.000] 0.000| 0.000| 0.000
66 _|cCC 155,900 (38%) *| CorrHw_Other[0]| 0.000| 0.000| 0.000 0.000] 1.000| 0.000| 0.000

Engine T1 654,410 (50%) *| CorrHw_Other[0] f f { {
Development to Production | 0.776 (25%) *| CorrHw_Other[0]

[ Add Row... ] [RemoveRow ]

Row 6: Row 7 gol\:: 9: Row 10: | o o ...
; Row 5: Prime ’ Row 8: AINES, Engine i Row 12: Row 13:
RO MERSICES RDTEE | Mission "a('g“;"v;"e Structure | Conduits, | (yith S"(f;“’,"\;‘)'e cscit CSCR2
Product - a“i learning)
S 5 RDT&E 1.000 0.349 0.567 0.520 0.008 0.226 0.495 0.141 0.281
2 |6 Prime Mission Product 1.000 0.750 0.691 0.010 0.292 0.519 0.157 0.287
3 |7 Hardware (HW) — 1000 09 00 0 374 0 NN _0 010 0.007
4 s Structure Srouping and Conlaton == 0.006
5 |9 Cables, Conduits, and Connectors (CCC)
6 |10 Engine (with learning) Group Name:  HW
7 1 Software (SW) o ‘ ‘ - _
8 12 csci | (") Assign the same correlation to all elements: 0.000 Assign Correlation
9 13 CsCl2 (©) Enter individual group strengths.
10 14 CSCI3 gx_ﬁamu:iv ‘: g'?a"t'i;:'rt eerllirnent with a D7, the remaining entries are the
11 |15 Integration and Assembly (I&A) @ Ertera correlation matic,
12 16 |&A Check-Out ACE will identify the dominant element and column of correlations that most dosely
icates th tered matrix. NOTE: Y tered val NOT SAVED. Tt
o HWISW Integration o N sl e e
14 |18 Tooling and Test Equipment

24



View Construction Functions Results

Display

A Bookmark Toggle -

<Level 2 WES Elements>

BY RISK Statistics - Phased by Case Ml E| | E-.,\‘ - i
i L -4 Prorate
ai i L Calculate | Co Zoom Cwerride Session
Point Estimate 50 f f 4 ?/j . - AIFIW Optians 0%
Results Configure | Calculate | Clipbo... Mavigate RISK Allocation Options
5 -O0~ Fil 14
v Demo ACE Sessio..Jogy (B¥20178K]) %3 Demo ACE Sessi..wer (BY20175K) v X

& Tech Baseline WBS/CES Description 25 0% 8% 40% 45% 50 55

%] Protect Scenario

%] Tech Baseline with 3 * Powerplant Spstem Estimate
4 POWER GEMERATION PLAMT 427251422 $436,932.957 $444809.271  $452837.025  $460,803.680 $ 469427110  %478,789.202
] RDT4E $135,939.432  $137.212.805  $138.232795  $139.393.943  §140.439.023 $142588.182
E Prime Mizzion Product $ 97 593 516 $98.458.915 $93.238.834  $100,050.700  $700815996 $101.586162  £102.234.514
v Hardware [H'w] $ 29578129 § 30,223,295 $ 30,203 406 § 31,347 336 £ 31,898 543 32410793 % 32,995 356
g Structure $ 21,385 632 $ 21,546,991 $ 22 469 426 $23.018.820 $ 23,489,788 $24,005.314 $ 24,497 525
9 Cables, Conduits, and Connectars [ $2.120.303 $ 2154515 $2.190.245 $ 2220227 $2.245.728 F2.273.813 $2.210.891
10 Engine [with learning) $ 5.001.165 $ 5,189 567 £ 5,385 403 % 5.BEI.052 $ 5,764,410 % 5,955 769 $6.144.091
11 Software [S'W] $42547913 $ 42 954 BEE $ 43,378 5623 $43,796.151 % 44,187 502 % 44 569 276 % 44 956104
12 CSCI $10,636.810 310,752,785 $10,856.925 $10.,970.730 $£11.038.743 %11.209.591 $11.331.836
13 CSCI2 $12,351.668 $12.564.854 $12,772.371 $12.976.754 $13.216.469 $13.443 266 $13.698.826
14 CSC13 $ 17,893,501 $18.200.740 $ 18,430,622 $18.806.671 $19,088.328 $19.427.509 $19.734.103
15 Integration and Assembly [184] $ 22493106 F 22,803,700 $ 23113377 § 23417827 $ 23,692 853 $24.010226 $ 24 346415
16 184, Check-Out $ 7632451 §7.780.775 £ 7.907 563 $8,033.150 $8.167.308 $ 8,298,851 $ 8429943
17 H/ 5% Integration $11.316.573 $11.482.084 $ 11.663.109 $11.830159 $11.989.460 $ 12,161,558 $12,323. 628
18 Tooling and Test Equipment $3.336.970 $ 3,384 626 $3.435183 $2.482.903 % 2,535,890 $ 3588154 $ 3640318
19 SEPM [RDTEE) $32.343.010 $33.092 286 $ 33,804 963 $ 34,409 470 £ 35.012096 % 35,589 222 % 36.158.851
20 Trainirg £ 621.440 % BEE.7I8 $711.935 $ 758647 $ 810,695 £ BE5187 %922 267
21 Data % 604.050 $E63.472 $ B5E.322 % 683365 £ 712071 739441 % /69.026
22 Syztem Tezt and Evaluation [STEE] F 2542271 $ 2,585 244 $2,628.409 % 2,BE9.361 $2.714.375 $2.758.114 $2.799.636
25
24 Procurement $288548.877 $296511.296  $304,235450 $312331.109  $3158503475  $327.790137  § 336548912
25 bd anufacturing $195,719.990  $£200581.654 $206,603.097 $210,306.329 $ 214965226 §$220,16RE95  § 225335541
26 Hardware [Hw $172841.583  $177E32417  $181.640851 185877207 $190.463435  $154561.723  §198.906.438
27 Structure $124162992 $128172503  $132036523 $136.062924  $133981.581  $143906527  §147.804.760 -

- | o | - ii Ii 'I ili II ili 'IIIil'II i 12170 FEQ F 17 A0d CAC 159 Fa0 414 E"‘

May 2017
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ACEIT

I Ermrors Inflation
RISK and Config Reporting I Fommat | Summary | Present Value

Configuration Defaults RISK Report default setting

@) Display every 5th percentile
Display Corfig Info
[] From 0%

Set Config Info [ To 100%

' Display five user-defined percentiles

Sunk Years

‘Construction un&ins Results

Last Year: =
B 2 2] Edit Reports

% Eéfl ~ W' Automatically Calculate
\ £ Refresh View

— - 'EJ Import Report Template —
Phased Narrative Inflation ~ RISK DEC Favorites | View  View =
4 - ~  Statistics * Results~ |3 Export Report Template - Results Charts... | |-} EXport Report
Reports | View \ More Options

fe

RISK Allocation
This process is used for Phased, Budgetary

|

Demo ACE Session...ted at Level 2) *. wiX

reports to cause probability level results to s )
Allocation options do NOT affect RISK statig Cost Element Approp Total FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 FY 2016
s . 12 |* Powerplant System Estimate
Alocate at - 50 = % probabilty 13 |POWER GENERATION PLANT $ 496,780.233 (~50%)| $ 18,390.067| $ 32,517.252| § 24,111.782| § 25,914 558| § 23,450.638| $ 9.264.619
14 RDT&E $ 136,976.220 (50%)|[ $ 18,390.067| § 32,517.252| $ 24 111.782| $ 25,914 558| § 23.450.638| $ 9,264.619
15 Prime Mission Product $ 98,118.878 (50%)| $ 16,453.542| § 23,959.078| § 14,491.552| § 17,150.867| $ 19,199.454| § 6,864 384
: 16 Hardware (HW) $ 30,657.236 (52%)| $ 16,453.542| $ 14,116.377 $87.316
Mocas by ud Dev: 17 Structure RDTEA|  §22.786.824 (53%)| § 13.136.452| $ 9.650.372
RISK Phasing Profile: 18 Cables, Conduits, and Connectors (CCC) | RDTEA $2,173.758 (53%) $99.913| §1,986.529 $87.316
3 19 Engine (with learning) RDTEA $ 5,696.653 (53%)| §3.217.178] $ 2479475
3 = % 20 Software (SW) $ 43,297.700 (52%) $9,842.701| $ 14,404.236| $ 17,141.093| $ 1,909.670
RISK PE Percent Adjustment: 0 “ 2 csci RDTEA| 5 10,738.008 (55%) $9.842.701 §895.306
@ Allocate then inflate (BY RISK statistics u 22 CSCI2 RDTEA| $13,187.935 (54%) $11,533.340, $ 1.654.595
23 CSCI3 RDTEA $19,371.758 (54%) $1,975.590| § 15,486.498| $ 1.909.670
24 Integration and Assembly (I&A) RDTEA| §24,163.942 (52%) $9.774| $17,289.784| $ 6,864.384
25 I&A Check-Out RDTEA $ 8,339.795 (51%) $3491| $6,174.923| $2161.382
26 HW/SW Integration RDTEA| $12,218.452 (51%) $4887| $8644892| $ 3568673
27 Tooling and Test Equipment RDTEA $ 3,605.695 (51%) $1.396| $2469969 $1,134.330
28 SEPM (RDT&E) RDTEA| §34,435525 (50%)| $1,900.886| $8.400672| $9443.182| §$8583.185 $4,122530( $1,671.161
29 Training RDTEA $ 886.214 (50%) $ 140453
30 Data RDTEA $ 716.566 (50%) $ 35.639 $ 157.502 $177.048 $ 180.506 $ 128 654 $31.332
31 System Test and Evaluation (ST&E) RDTEA $ 2.819.037 (50%) $ 557.289 |

>

NUM
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TY time phased RI$K results
allocated at specified confidence
level from a specified level in the

nctions Results
i | Edit Reports %éEAI ‘ V' Automatically Calculate

- - ﬂ Import Report Template ! - Refresh View
Phased Narrative Inflation  RISK DEC Favorites | View  View | -

- - ~ Statistics ~ Results ~ |-} Export Report Template - Results Charts... | [} EXxport Report

Reports e View ‘ More Options WB S
e 130 |

v Demo ACE Session...ted at Level 2) . [ |

In this case, 50% from 2nd |evel,

S Eiamen: Anpron | pa meaning RDT&E and Procurement
12 |* Powerplant System Estimate 0 H H
13 |POWER GENERATION PLANT $ 496,780.233 (~50%)| § 18,390.067| § 32.517.2562 are the 50% statistical results )
14 RDT&E (5 136.976.220 (50%}D$ 18.390.067| § 32,517.252 ini i
15 Prime Mission Product $98.118.878 (50%)| § 16.453.542| § 23,959.078 remainin g levels ad] usted to sum
16 Hardware (HVWV) $ 30,657.236 (52%)| $ 16.453.542| § 14,116.37 =
17 Structure RDTEA|  §22,786.824 (53%)| § 13.136.452] § 9,650.374% "~ =
18 Cables, Conduits, and Connectors (CCC) | RDTEA|  $2,173.758 (53%)|  $99.913| $1,986.52 @5 | Chans = Calculaon  Rows  Display ~ CostAxis  CDF Axis |
19 Engine (with learning) RDTEA|  $5.696 653 (53%)| $3.217.178| $ 247947 0 = S ,
20 Software (SW) $ 43.297.700 (52%) $9,842.70 o wik B F e X A F A Lk-
21 cscit RDTEA| _$ 10,738.008 (55%) $ 9,842 701 o el theeed For, Colnn Sened | EOE EEI| S T e S
22 cscl2 RDTEA| §13.187.935 (54%) Estimate | Comparctive RisK |
23 CSCi3 RDTEA|  §19.371.758 (54%)
24 Integration and Assembly (1&A) RDTEA| $24.163.942 (52%) Tech Baseline
25 I&A Check-Out RDTEA|  §8.339.795 (51%) POV\:(ER“GEP#EEC{\TIIS?P: tF‘LI’\NT
= esults as ua atistics
26 HW/SW Integration RDTEA|  § 12,218.452 (51%) Calculated with 7000 iterations, CV = 0.150
27 Tooling and Test Equipment RDTEA|  § 3.605.695 (51%)
28 SEPM (RDT&E) RDTEA| § 34.435.525 (50%)| $1,900.886| § 8.400.67] 10—
29 Training RDTEA $ 886.214 (50%)
30 Data RDTEA $716.566 (50%)|  $35639] § 157.50 —
31 System Test and Evaluation (ST&E) RDTEA|  §2.819.037 (50%) g
32 =
33 | Procurement (S 359,804 013 (50%)) 06t
34 Manufacturing $ 242.961.986 (51%) §
35 Hardware (HW) $ 214,514.646 (51% @ 044
! 5
R £
o 302+
H 0.0 + : + t t t i
. TY R I$K C U m U I atlve $350,000 $415,000 $480,000 $545,000 $610,000 $675,000 $740,000
. . . TY 8K
distribution curve
== Tech Baseline =jjfi= Point Estimate Mean ~@-50% Probability Level

May 2017
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inty Resul

Tech Baseline
POWER GENERATION PLANT
Resuts & SY Sustcs

Caculated win 7000 teratons CV « 2 146 Multiple cases
POWER GENERATION PLANT
Fesut 3 B Stdshcs
2 0%~ Caladate with 7002 Sacanans. O (Teth Basabng| = & 34E
12+
0%
0
£ Tech Baseline é P
c Convergence for PONER GENERATION PLANT 4
& Talasaled Wil 12000 (Neadinh OV = 0.14% £03
T,
£ 04
00Fr, s
E £
§ 0025 4| bt
H l 02
0.0% 4 % agt! 1l 01
3272825 3368 435 457,182 5543 529 8494 - {
s g ! 08 b\ ‘ — M— s “
EY20U K — ao¥+:i 1 3300 000 365,800 470,000 3254000 o1 007 8124030 §000 001
2 BYI0H 5K
5 am
W Probabiny Histogoem 2
o e Tach Basebrn Pretect Scasan
F a00s
0 b —td -
- LR A Tech Baseline
Neatnns POWER GENERATION PLANT
Annual BY20 145K Coets By Year
Tech Baseline Rnguz: ass;f\s‘in:c’:
Cost Contributors for POWER GENERATION PLANT — X% — % — W% Calosated with 7000 Narations. CV « 0,146
Resuls as BY Statistcs
Cacdated with 700D derations. CV « 0. 148
Sofed 0nS0% Tolsl Valus
Soed 0n50% Tols Valw 152500
Shuthure $127500 4
SEPM #Focurement!
Engine (with _ming) » $102 500 +
r
SEPM (ROTAE) g
niegration * $77,500 +
-«
Shuthurs s
=
cson @ $52,500 +
Catles, Conau . (CCC)
$27,500 +
HVWSY Integrason
| | | | ! |
0 $35.000 $70.000 $105.000 $140000 $75.000 $210.000 82500 + + 4 + + + t + —{
BY2014 $K oM 2012 2013 204 2015 2016 2017 2018 2019 2020 2021 2022
B Pont Estimate B Mean 0% M 0% w— Print Estimate seoee 30% oo 70% 0 5-95% Bound
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7.5 75
ACEIT:ACE ACEIT:POST

v

R\
*u

Y

RN Excursions and Reports

R ACEIT
VAV A

.

- A' '\'
—
_—
N
—
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ACEIT

m Estimate Reports

@ rie
Pie

“II'
i Phased Column
Lo

A Phased Areas

Phased

Pareto

m Comparison Reports
llm Column

Column

v

4 Phased Line

Phased
Line~

May 2017

B RI$SK Reports
il.  Histogram

Histogram

~~  Cumulative Distribution

CDF

2 Contributors

Contributors

-

+~— Fan Area

Fan
Areas v

Fan Columns

Fan
Columns ~

L& Convergence

Convergence

Copyright © Tecolote Research, Inc. 2013
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T g

Program Ofrice support

g |

Tool (POST) Overview

POST is an Excel Add-in to:

May 2017

Conduct an unlimited number of alternative scenario estimates
for one or more ACE sessions

Graphically drill-down through estimates to identify cost
drivers

Compare deltas between cost estimate scenarios

Generate sensitivity reports to identify cost and uncertainty
drivers

Generate charts and tables for comprehensive reporting of the
estimate

Populate PowerPoint presentations and Word Documents

Copyright © Tecolote Research, Inc. 2017 31



| | Sandd | Speces | My Fesoms

Etimats

i 4

Swd Crat

May 2017

" Graphical Charts

e Estimate:
> Sand
» Multi-Axis Line
» Drill-Down Pie
» Pareto

e Comparative:
> Drill-Down
> Phased Line

e RI$K:

Fan

Joint Probability
Convergence
Contributors

vV V V V

e Analysis:
> Tornado
> Spider

> Variance Analysis

Copyright © Tecolote Research, Inc. 2017

°
> RI$K chart (Histogram/CDF)

" Tabular Reports

e Estimate:
» Time Phased
> DEC

e Comparative:

What If

What If Case Delta

Time Phased Case Delta
Time Phased Row Delta
> System of Systems

RI$K:
> Statistics
> Allocation
» Correlation

YV V V V

32



sraphnically

m ACE or POST

ACE charts provide on the fly graphics

POST Reports and Charts are interactive, providing useful macros to
update charts and full Excel charting controls

BASELINE
Third Leve! of Visibility for Total

ry oo A
. Coone Pawiermen
Mewe  Je
: & Toshansogs Desectvmmt
- . ~ ! )

A 5 Tk %

: ; » -

& ; 3 . ® Marsssiining (Awmg)

Uiy i

. M

Froge ew W e Costs

B W Lol Mangcwey
W Live Opavarsans

52001 et 107 Lonaa Pmpemtion © 661 S0enano 31 05 ingeerventng 08U Eyamaneg Moroes ot
P R

5 - TR 1 TaVenance
Bt ) o P 07 T Sl EIr e
» Cone Ses
Lot v WS — SO Wrivenme
Venardie u uu I Te .4

BASELINE
Third Level of Visibility for Total

$16:0,000,000 W Continuing System Improvements

‘Sustaining Support
$140,000,000

I Maintenance
$120,000.000 i i

W Unit Operations

$100,000,000 W Unit-Leyel Manpower
]
' Frogram Office Costs |
§&0,000,000 I
- m SEFM
¥60,000.000 I I I Guality Contral
40,000,000 I I W Manufacturing [Army)

Manufacturing [Air Foroe)

-
$20,000,000 I I i =
System Development and
I Demonstration
$0.000 1=—m= W Technology Development
. ) AN LR RN N . )
'-“f‘(:') 1§) +® "f® WP P R P + Concept Refinement

TY 3K
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ﬁ % = Edit Tes ':5'3 [ Cases ] Options ¥ Close
12 _ (&) Lock Formatting @Workshee‘cs @ Help
Open View Inputs/ Cases MNew Update Export Update
Seccion  Results . & Link to a Different Session ;3 Files # About
Session Reports PowerPoint/\Ward Manage Application
V46 hd S
E C u] E F ] H | J .4 L !
2
3
q Time Phased Report for Tech Baseline in Demo ACE Session.aces
5 Funding in T% $k, 7000 iterations, T4 Allocated at 7022 from ‘Lewel 2
& Thursday, 25 May 2017, 950 AR Allocated from
7
g Rows | Filter IThenYear - Case | Years I Showr Frior/Compete I WB S I evel 2
3
10 Time Phased Besults rom Tech Baseline /
1
12 Funding in TY $K
13 Row |'WES Tatal ZDJ, 2012 2013 2014 2015 2016
16 3| "Powerplant Sustem Estimate
17 4| POWER GEMERATION PLANT #0542, 107 663 (71:) a0 75 $33.204.165| $24 276255 $27.226.881  $24 480.662 #10,004. 803 ¥3.17
15 5| ROT&E $141,326. 650 (T0:) 5.470.754 $33,204 165 $24 276.255 $27,226.881  $24 480662 10,004,503 3,17
13 -] Prime Mission Praduct $100,334. 649 (65%<)  #16.534.223| $24.645.530)  $14.656.025 $17.418.731 $#13.51.130 $7.565.450
20 T Hardw ar= (H'W) F31,473.314 (B0) 16,534,223 $14,803.253 $135.736
21 g Structure $23,3d40. 284 [58:) 13,217,138 #10,123.146
2z 3 Cables, Conduits, and Connectars [CCC) $2.222 235 (60 #33.913 #1,356.529 F135.736
23 10 Ergine [with l=arming) $5.310.731 (5921 $3.217.178 $2,693.614
2d 1 Siaftware [Shw) $4.3,933.236 (B1) $3.542.70 #14.520.232 #17.403.357 2221406
25 12 C5CH $10,354.004 (553) $9.542.701 +1.011.302
Z6 13 CSCI2 13,455, 735 (60 F11,533.340 $1,922.455
27 4 C5CI3 $19,653. 434 (555 $1.975.530 $#15.486.433 ¥2.221.406
28 1= Integration and Azsembly [12:4] $24 865033 (62:) $3.77d 17,283,784 47,565 480
23 i 128 Check-0t $8,533.130 (60 +3.43 $6.174.923 $2.420776
30 17 Hw! 'S Integration £33 EE2 e (e ) $d4.557 $5.6d44.532 $3.903.583
31 15 Tacling and Test Equipment $1.336 $2,463.963 $1,244.122
32 18] SEPM (ROTAE] Totals for each row || ssamez  s5aaawme| saseroe  savesaez]  slem®l  eat
33 20 Training d #140.455 37
34 21 Data C | 0 S e to d es I red 33 $157.502 $177.045 $150.506 $153.510 $67.420 #t
Time Phased Sheetl Confldence Ievel 14 »

Allocated at 70% Confidence
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m Identifies the top contributors to the target parent level WBS

m Two SEPMs are identified, and two “Structure” elements

e (xx) identifies session row numbers.... useful when names are not unique

m Evaluate point estimate and allocated case

Tech Baseline
POWER GENERATION PLANT

Results as TY Point Estimate, Calculated with 7000 iterations

Structure (27)

SEPW (Procurement) (31)

E ngine (with lzaming) 29)

SEPM (RDTSEE) (19)

Integration (30}

30 §30,000 $60,000 380,000 120,000 35150000
TY $K

Tech Baseline 70% Lvl 2
POWER GENERATION PLANT

Results as TY Allocated at 70% from 'Level 2', Calculated with 7000
| iterations

Structure (27)

SEFI (Prucurement}(31} _ i

E ngine (with leaming) 29}

SEPK (RDT&E) (159)

Inte gration (30}

S0 835,000 570,000 S105000 S140,000 S175, 000
TY $K
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m Identifies top contributors and impacts of uncertainty

el Contributors Char {LEL
\‘ﬁ:"s"l Charts ! Calculation liows ﬂlsisp‘lay Cost Axis A
] A =
0 ik R T ﬂhlll ﬁ i, .~ B | BN w Lﬂa.
Pie Phased Phased Pareto | Column Phased PDF CDF |Co tributors[ Fan Fan Convergence
x Columns > Areas~ - b Line~ x > x | Areas~ Columns ~ ¥
Estimate Comparative RISK

Walues: Total Value
Tech Baseline

Cost Contributors for POWER GENERATION PLANT | V| Point Estimate

Results as BY Statistics M
Calculated with 1500 iterations, CV = 0.148 | V| Mean
Probability Level: (B0

Sorted on 90% Total Value
Probability Lewvel: (70

Structure Probability Level: |30
SEPM (Procurement) Sort On: | 90%
Engine (with ...rning) Sort By: | Total Value
SEPM (RDT&E) Settings

Integration
Ranked RIZK Table
Structure

CSCI3

Cables, Condu... (CCC)
CSCI2

HW/SW Integration

| | | | | |
50 $35,000 $70,000 $105,000 $140,000 $175,000 $210,000
BY2014 3K

M Point Estimate M Mean ~ 70% M 90%
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L1 LANE! LAV L3

Chart drop-down
provides access to
user specified
values to plot,
probability levels,
and sort options
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e Variations based on arbitrary Fixed Range or the model's RI$K Range

e RIS$K range captures the bounds assigned by the analyst which should
make it a more realistic assessment

Tech Baseline Tech Baseline 70% Lvl 2
POWER GENERATION PLANT ($454,282.204) POWER GENERATION PLANT ($551,719.905)
At 90%, 110% of Point Estimate At 10%, 90% probability levels
TY $K TY $K

$400, 000 5420, 000 $440, 000 460, 0005480, 000 5500, 000 $500,000 5535000 S570,000 $605,000 $640,000 S675,000

Structural Weight (Lbs) Development to Production Step Factor

Developm ent to Production Step Factor Engine T1
Engine T1 | kHp per Ton |
kHp per Ton | Structural Weight (Lbs) |

Software Wrap Rate | CSCI3 byCOCOMO |

SEPM Wrap Rate CSCl3 SLoC
StaffLevel SEPM (Low 10 M ax17) | cce |
cscl2 sLoc |

HWISW Integration Duration |
CsCl3 5LoC | CSCI2 byCOCOMO |

CSCl1 by COCOMO |

CSCI3 by COCOMD |
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B Rank orders the impact of input variations on a specific cost result
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Tech Baseline ;
Convergence for POWER GENERATION PLANT e e

Calculated with 10000 iterations, CV = 0.145
21.9%

5400,000 -
8.4% 54.8%

$350,000

=
W
z
o
8
S $300,000 -
x
§ g x
ey =
= 5
3 S 5250,000 |
£ 2
[1-]
& = 50%
@ 5200,000 -
< 36.8%
S A
1 — f —— 5150000 -
o o o o o o o o [} o o o o o o o o o g
o g o o o o o o o o [} o o o o o o o o o =]
o o wn o wn o wn o wn (=] lD_ [} wn o wn o wn o wn
— — (o] (o] [or] [or] =+ =+ o w w w [ [ @ @ [=2] [=2] 'D_
, 23.3%
lterations £100,000 T T T T
530,000 580,000 5130,000 5180,000 5230,000

SEPM (Procurement)
—50% - T0% ----- 90%

m ACE/POST Convergence chart provides guidance on the number of
iterations to use

m POST Joint Probability chart illustrates the joint probability of hitting two
targets
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ACEIT

| Description | Header | Footer | Page Layout | Format | Rows | Fiter | Columns | RISK |

» Present Value report options for Phased Precision
R e p orts @ Use Session Format
> Available for Base Year and Then Year el
m Base Year --> Real Discount Rate Rfjf’g;izp;m -
m  Then Year —> Nominal Discount Rate © Implied Bxpendiures
» OMB Discount Rates stored and updated @ Pt Yok >
annually as part of the ACEIT inflation -
updates © Rea

@ Nominal

[¥] Ovemide Session Settings

Project Year: 2013 v
Period of Analysis: 3 year(s)
@ System Nominal Discount Rate: -1.400 %

() User Defined Discount Rate: |0 %

Discount Method: of Year -
End of Year
Middle of Year

Beginning of Year

ok || Concel [ e |
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B Reports can be exported to PowerPoint
e Built-in POST feature

e Minimizes links and PPT file size

B Reports can be updated with a single button

™ B R R R POST Example Presentation.pptx - Microsoft PowerPoint = 5 X

R J Z=

| Home ] Insert Design Animations Slide Show Developer Add-Ins Acrobat @)

2C . == — ||A- 5 - = |

& L_:l 5 Layout ~ T - l[A ” 3 = 13 [ [ 2 34 Find |

= 53 oz Reset = —— — = b Hd L L/ - || 3 Replace ~ |
Paste New AV . . Shapes Arrange Quick

7 || stide~ % Delete. | (i o B | < Styles * = kg select~ ||

‘ Clipboard ™ _Slides | Font Drawing e Editing

Bttt Comt ¥l oat bog vty st Yoty

POST Example
Presentation

Slide Sorter | “Office Theme™ | < |

[ o e | resn

]Vr.nl]| . |
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ACEIT:COSTAT

' Data Analysis - COSTAT

. . -_-_\-
N >

~. .

S, '~\

W ACEIT
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ACEIT

m COS$TAT is the statistics package of the ACEIT platform

m Statistical analysis tool designed specifically for the cost
analyst

m Use it to conduct univariate, multivariate, linear, log-linear, non-
linear, beta curve, data sampling, and learning curve analysis

B Easily exports analogies or CO$TAT analyses to ACE or
Librarian
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ACEIT

m Datasets easily created, updated, and managed in Excel workbooks
m COS$TAT readable datasets can easily be created from any source
m Allows for entire analysis and data to be self-contained in a simple file.
® Data manipulation is simple and intuitive
m Users are in familiar application (Excel)
'’ - <= CostatMissilesxis [Compatibility Mode] - Microsoft Excel * — =S= =)
Home Insert Page Layout Formulas Data New Tab Review View Developer COSTAT a o (= X
i;@ v (Criteria SgE: = ,/ Linear A Learning *» Update Report '*.] Examples ~ * About
;, # Prediction Intervals :mj JJ’ L@ ¥ Loglinear j Beta x Clear Report i@ Help X Close
New Properties Pairwise Distribution Cases : € ¥
il| Report Styles Analysis  Finder 7 Non Linear 1_’ Univariate 9| Copyto Clipboard | (@ Rules of Thumb
Dataset Analysis Application
B5 bl Jc| Obs1
| B C E D == [ I = | | d | K
; : 3 5 2 Weight-1Active (1)' Cost/ CER
Observations Cost ($M) Weight (Ibs) Diameter (in) l Per Di o Pound Residual 1
Variable D Cost Wat Dia LbPerinch  Act CP ActByPred
Obs 1 390 10.00 8.70 1.149 1 39.0000 0.983
'Obs 2 200 5.00 8.00 0.625 0 40.0000 0.965 =\
7 |Obs 3 240 520 8.20 0.634 1 46.1538 1.038
¢ fObs4 300 7.00 0 428571
|Obs 5 460 12.00 9.00 1.333 1 383333 1.013
Obs 6 560 17.80 9.50 1.874 0 314607 0.996
{Obs 7 700 21.00 9.20 2.283 0 33.3333 1.041
2 Obs 8 800 25.00 9.70 2.577 1 32.0000 0.968 =
Obs 9 500 18.00 0 277778
K »| - Fit CP Report . Report Cost Per Lb Univariate | Missile Data < ¥J m4| 1] | » :,
Ready | P3| |20 @ 100% (=) =
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Access all functionality from the Excel menu

Model specification form (Dependent / Independent variables) is straight-forward

Develop methodologies specific to system types/ technologies based on available
historical data for use as primary estimate or to cross-check relationships

Prediction intervals and results can be quickly displayed

TP T CostatMissilesxis [Compatibility Mode] - Microsoft Excel IR
Home Insert Page Layout Formulas Data New Tab Review View COSTAT > 0 o @ 83
‘ﬁ v Criteria “,'_’j j’ M / Uinear AL Learning %2 Update Report s ) Examples & About
#° Prediction Intervals h o £ Log Linear Beta
New Properties Pairwise Distribution Cases 4
Il Report Styles Analysls  Finder ~ mear | _Univariate )
Datas et — Analysis
85 - (® S ’ Obs 1
4] C] C () .
,  Observations Cost ($M) Weight (Ibs) | m.mom (in) | w"""] il
4 |Variable ID Cost Wat Dia LbPerinch
5 Obs 1 390 10.00 870 1.149
6 Obs 2 200 5.00 8.00 0.625
7 Obs 3 240 520 820 0.634
8 Obs4 300 7.00
9 |Obs 5 460 12.00 9.00 1.333
10 Obs 6 560 17.80 9.50 1.874
11 Obs 7 700 21.00 920 2.283
12 Obs 8 800 25.00 9.70 25677
13 Obs 9 500 18.00
14
15
16
i 4% | FRCPReport .~ Report Cost Per Lb Unvarate | Missile Data . $3 [+«
Ready | 3
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Statistical results can be viewed quickly and a detailed report can be created in an
Excel workbook

Graphical charts are generated

Entire detailed statistics report can be exported into ACE CER libraries an ACE
estimate documentation

LogLinear 1

‘wednieaday, 09 April 2014, 159 PR

I. Model Form and Equation Table

Value

Model Form:

Urweighted Log-Linear madel

Number of Observations Used:

1

Equation in Unit Space:

LbPerlnch = 0.3375 " Wwigt™ 17 Dia” (-0.9387) " 0.9336" Act

Enustion Cost « 5871 *Wat “0.3441° Dvs " -1.2311°1.105 " At
Netes Muticicative

Coservatiors 7

DF 3

Adusted B¥ 95.30%

SE & Svacw) 0043

FPmb 100.00%

T-Frod intercent 2.65%

T-Frob b1 S545%

Il. Fit Measures [in Fit Space]

Coelficient Statistics Summary

Std Dew of

T-Statistic

WYariable Coefficient Coef Beta Walue | [CoeflSD] P-Value
Intercept -0.0025 0.0043 -0.5873 0.53
War 1.0000 0.0003 11213 3935.9014 0.0ai
Dia -0.3357 0.0023 -0.1257 -4d2.2579 0.00
EXP_Act -0.0004 0.0000 -0, 0005 -5.1540 0.0%
Goodness-of-Fit Statistics

R-Squared | Pearson's
Sid Errar [SE) R-Squared [Adj) Corr Coef
0.0000 100. 002 10000 1.0000

May 2017
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Actual vs. Predicted (Unit Space)

3.0000 -

25000 -

2.0000

1.5000 1

1.0000 -

Predicted {LbPerinch)

0.5000 -

T+rob bZ .45

0.0000

0.0000 0.5000 1.0000 1.5000 2.0000 25000 3.0000

Actual
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m Compare and view all solutions from a simple interface
m Assess which model forms meet statistics criteria
m Export desired methods with documentation for use in ACE

| Linear I Log Linear I Mon Linear I Leaming I Beta I Univariate I Distribution Finderl Analysis Summary |

[N;, Click here to add filter eriteria |

T-Prob | T-Prob | T-Prob | T-Prob
1 b2

. o SE (fit
Intercept R Adj(%)

space)

05 63431 42 7761
5957334 265279
989361  23.1289
59597402 11.4293
964678 0.0886
55,5849 0.0748
984181 0.0656
59,4649 0.0382

1.9350

Equation

Linear Weight Passed Criteria Cost=9293+ 2739 Wt
Linear ‘Wwat & Dia Passed Criteria Cost =27.85 " Wigt + 10,85~ Dia
Linear WatPerinchDia | Passed Critenia Cost =46.07 + 289~ LbPerinch
Linear WgtPerlnchDi.. | Passed Critenia Cost =21.31 + 291.9 * LbPerinch + 3..
LegLinear Weight Passed Criteria Cost =64 50 *\wigt * 0.764%
Log Linear | Loglinear Wt & Dia  : Passed Cnitena Cost='Wgt " 0572~ Dia" 2133
Log Linear : LogLinear WaotPerinc_. : Passed Criteria Cost =336.4 * LbPerinch ™ 0.3006
Log Linear : LogLinear ‘WagtPerinc... : Passed Criteria Cost = 317.7 * LbPerinch ™ 0.9088 ~..
Univariate  Univariate on Cost P - Passed Criteria [CP 3677
Distributic.. | Fit Cost Per Pound F_.. - Calculated CP = Uniform(27.07, 46.47)
Distributio.. - Fit CER Residuals Calculated ActByPred = Beta(0.3823, 0.4347, 0.
Log Linear  LogLinear 1 Passed Criteria LbPerinch = 0.9975° \wigt * 1~ Dia ™.

LD 03 A LN N sl e en: on B

| 1 | 3

| 9 B | B e E] [ 0K ] [Canoell [ Apply ] [ Help ] |
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ACEIT

- - m Distribution Finder is used to find the distribution shape that most
Loghor ean closely fits a set of data

: m |t can also be used to manually calculate the prediction interval for a

& varenie 0| Witargecy CER by fitting a distribution to the residuals in the form of multipliers
5 Project 353.82

6 |Project2 438 44 A |/P d d

Tlvpas | iouaa (Actual/Predicte

8 Project 4 934.55 Dstribution Finder Analysés for Dataset DF Samgée Dataset, it Varistie: LILArgeCy

9 ProjectS 754.40 Vardverdan, 03 Apud 20W, 438 Fra

10 PrnjlectB 415.07 i 1 | =T T

11 Project 7 47328 —— 'assasas . BTG BmaE2 493365 P~ e LogNor Mean 1000 Stdev 750

12 |Project & 225.47 SidDey ™I ST% 818 4541 640 4061 504310 54 4767 552 %417 1200

14 | Project 10 3,154.58 j ot Soaee00  NASeH|  BEE l'mm: i 5

15 |Project 11 182175 Maa 4,284 5500 | | 278y 61305 190239)

16 |Project 12 1,858.22 > Distribution > e‘::. ! ! ! ! ! ":[‘.‘ﬁ 1204

17 |Project 13 1,148.85 Finder Dt Count | 8 %e0n (= 350 " Meone| &.30%

18 |Project 14 Standard Earor of Essimate | NI 1248 INSOST 354828 22950 452 £820)

E PFDJ,ECHS 4,284.86 ';:.uumm ] | nn:x.;' 44;-.:‘ Ju.wz‘ ne -.-u:rf ~

20 |Project 16 452,64 |Chi'Z Fit tost 10 Bins, Seg 0.05 Geood(124)  Poorllrz)  Pooellz)  Pearlrzll  Poa(% 0%

21 |Project 17 758.22 .0

22 Project 18 708.66

23 Project 19 71472

24 |Project 20 1,081.27 § LA

25 Project 21 210.94

26 Project 22 1,059.55

27 |Project 23 1,160.08

28 Project 24 1,714.10 402

28 Project 25 28940

30 |Project 26 459.08

31 |Project 27 936.16

32 Project 28 387.57 08

33 Project 28 488.42

34 Project 30

35 |Project 31 957.43

36 | Project 32 824.45 | o 20 1500 1500 2000 2200 1000 350 4080 4200
37 Project 33 1,151.08 135 S5 BSE 1381 1796 2210 2825 1340 1455 IE0 £285 4700 o Data —— Logharmal (1)— ~Sommat (8}
38 PFDJ:ECtM 1,400.34 e LOGHGTMIE! (1) we = HOrTAl (8) e THARGIAAr (3} = = Bta @)  welinitoms B Tranguler ) — ~Beta @) — Uit (5)
Blemeess | 13464 P

41 |Project 37 136.03 Plot hears A e Diwns [ ey B ot

2: E[E}:j:ﬁ gr4.27 Hestogram Sewiogs Sasn Haogan 1 —;i

44 |Project 40 1,204.72 Chi'2 Sewtings Mewbdild =] B W j SgLesst 0.05 j 0 L et

45 |Project 41 596,29

46 |Project 42 52627
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m Export equation and uncertainty

)

@
ndent }G ]
nindent =x &
olu R e
t |
- X
Low High i
ercentil (Percentile)
90|
0|

(@id © - -&@ 0= Helicopter0S [Compatibiity Mode] - MicrosoftBxcel o] ) e
Home Insert Page Layout Formulas Data Review View Developer Add-Ins COSTAT | A o o & 23 . Run regreSSIOn an aIySIS
@ v Criteria T] j [ﬁ # Linear A« Learning % Update Report s ] Examples ~ # About i
- # Prediction Intervals L ¥ Loglinear 7\ Beta % Clear Report i@ Help X Close
| New Properties _, Pairwise Distribution Cases . 3 o > i
il Report Styles Analysis  Finder 7% Non Linear } Univariate 3] Copyto Clipboard | (@ Rules of Thumb
Dataset Analysis Application bounds to ACE
vi8 - £ | v
4| 8 =l el G H K =
Ahcammtinee | OPTEMPO | POL Per | Consumable Per | Net Reparables Gross Wght| Top Speed | Fuel Capacity | Range
4 |[Variable ID OPTEMPQ | 1 Cases =
5 AHA 96 - | ¥ Export to ACELibraran
6 AH-64A 130 || Lommar [ og Losar | Moo inew: | Leameg [ Beta | Unvanme | Omrtrtan o | 17—
7 CH47D 142 | Aastyse Data | Dafirtions |
8 [EH-60A 116 .
9 jOH~58A 143 Type 3 ha=e S E.a.am [V Cost V| eclude RISK Cratnbutions
10 |OH-58C 136 Lnest POLvalegH  Calculsted - POL = 2653 + DOG4E0% * WGHT Fiscal Year 2073 Distnbuson Form | (IEEE) =
11 OH-58D 118l | Lnear Fuel Capva'weght Calculated  FUEL = 1234  0.0195% * WGH? .
12 OH-6A 44 Gy 9 > Wy Eitmate »
13 UH-1H 144
14 |UH-60A 146 Uns rds < #® Coatat Quarsfied Distritetion
15 UH-60L 162 Relshve similarity of
4> M| Heli 0; Shetl /Shee estmate to Dataset. ST t
Ready ' g | ¥, Fes Inchuded Fradicion interval Bounds
Paste S ¥ G & Alnclused Eatmate
+ . J Format Painter
' [#) Overhesd Incheded User Quansificasan Distnbuscn
Clipboard irterzratanon
10 - B -
"W SessionLaces ( = § ‘ 53 =
essionl.aces e e
: SIEAENENE AR
§1' - WBS/ escription nique i 0K | [ Cancel || Help
3
4 + L
E' 5  *INPUT VARIABLES *IN_VAR
: 6  Petro, Oil and Lub (POL) $/FH 50072* (-0.6729) + 0.2385 * FUEL Normal Mode 109.75
7  Fuel Capacity Fuell  299.951* 12.04 + 0.01946 * WGHT Normal Mode  124.31
8
4

-\ WBS/CES £ Methodology ), RISK Basic /

Ready
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I
tures

= Simple dataset creation in Excel

= Access to Statistical Analysis Methods
— Distribution fit analysis
— Pairwise correlation analysis
— Univariate and multivariate analysis
— Stepwise analysis
— Multicollinearity analysis

— Linear, log-linear, non-linear regression
analysis

— Least-squared analysis
— lterative method for non-linear regression

— |dentification of outliers, leverage points and
data with undue influence

— Use of dummy and weighting variables allowed

— Cumulative average and unit theory learning
curve analysis

— Rate adjusted and broken learning

— Spend profile analysis to determine beta
curves

— Ridge regression
— MUPE analysis
— Prediction interval calculations

Comprehensive Descriptive Statistics

Coefficient Statistics
Goodness of Fit
Analysis of Variance
Standard deviation
Mean, median, quartiles
Predictive Measures
Ridge statistics

Integrated Documentation

Statistical reports
Pairwise correlation matrices

Interactive scatter plots, standardized
residuals, actuals vs predicted, equation vs
variable

Created as Excel worksheets

Compare methodologies

Summary statistical report interface
Ability to set selection criteria

Export to Libraries and ACE Estimates

Include dataset
Include statistical reports and graphics
Include prediction intervals and/or risk bounds
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ACEIT:JACS

E3
Analyzmg Cost and Schedule

\ . f.-\_
N 2

ndd & \
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» - TASK RESOURCE REPORT PROJECT VIEW TEAM m FORMAT
JACS is a robust risk o —

LI Config zf' ' o Multi-U -~ #a Observer = Analytic ~ E@ & Help ~
- L] = N ] o
analys‘s tOOI compat'ble = PG Edit Risk Risk Com Analyze . T Reports Example ¥:Llosr
» » Factors Events - Files ~
with MS Project and

Primavera P6.

* Conduct schedule risk analysis
* Integrate cost & schedule

* Perform joint confidence level analysis

Build Integrate Quantify

»

Optimize

schedule cost Risk
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ACEIT

What Sets JACS Apart

Directly integrates with schedule, no Separate File required

Data stored directly in working files, allowing continual update and input review

Currently JACS for Project add-in for MS Project and JACS for P6 standalone tool
that interfaces with P6 database

Proven customer focused support

Tecolote Research has over 30 years of product development, maintenance, and
customer support experience

Direction controlled by the primary customer base (NASA and US Federal Agencies)

Developed by authors of risk analysis handbooks, noted researchers in the field of
cost and schedule risk analysis, and practitioners

Open architecture

Only application to provide all calculation data to allow advanced analytics
Fully enables the analyst to assess, understand, and communicate results

Low cost

Included in ACEIT software suite

May 2017 Copyright © Tecolote Research, Inc. 2017 §2
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I.amdscape - the JAGS Pavaﬂlm

fdast
Likely Days

A

Min Day's

Probability

Tl = Time-Independent Cost, e.g. Materials

Project Start
TI $ Uncertainty

¥

Project
End

/ Duration Uncertainty

| |
I Probability of

O/ | Occurrence
/ N ) %
Y I L] |
i : %
P

Duration r

TD $ = Segment Duration X Burn Rate

TD = Time-Dependent Cost, e.g. ‘marching army’ cost /

Burn Rate Uncertainty
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agrated Cost and

Schedule Method (FICSM)

Assign
Likelihood,
Estimate
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Risk
Data

Map to
Schedule
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Assign Event
Impact
Uncertainty

" Impact
_____________________________________ t--—---=-=-=-=---
( \ @)
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_____________________________________ L= —_—_——
Cost

Collect
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Data
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TDor TI

Map to
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Activities
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Cost
Uncertainty
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ACEIT JAGCS Functionality and

Purpose

m JACS supports Program Management in cost and
scheduling analysis

B Empowers the analysts to answer Key Program/Project
Management questions

May 2017

Does the program have enough funds to complete the effort scope
by the target date?

What is the likelihood of completing the effort scope by the target
date?

What can be done to increase the likelihood of on-time completion?

If the program slips beyond target end date, what is the potential
cost overrun and schedule slip?

What adjustments are needed?
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ACEIT

m Schedule

e Work effort (activities) with durations to meet target deliverables milestones (includes
funded work, e.g., funded risk mitigation activities)

e Uncertainty to meet planned duration

e Linkage between work efforts — dependencies internally and externally

e Incorporation of discrete risk impacts into the schedule network
m Cost

e Cost to accomplish scope of identified work activities

e Mapping of WBS costs into high-level schedule activities

e Uncertainty associated with costing of required resources
m Risk Events

e Identification of events that will cause a technical/cost/schedule impacts

e Quantification of events in terms of schedule, technical, and cost impacts

e |dentification of impacted schedule activities if risk event occurs and uncertainty
m Risk Factors

e Risk Factors are activities that may or may not occur, with some percent likelihood.

e When the activity occurs, the risk factor increased an impacted events cost and/or
duration directly by a user defined percentage

May 2017 Copyright © Tecolote Research, Inc. 2017 57



Spending Contour: | Eady Peak

(1% JACS Edit Form - JACS Example 02a Advanced - with Risk Factorsmpp | o= T
Cusrent Task
3%+ ——Prod Procure Materials ]
WEBS: 530 % Complete: 0 Remaining: 530
Cost Inputs (7] Hammock Task 7] Program Evert
Spending Detai
Total Cost  28.700 Remaining 0
Time-independent portion of task cost Time-dependent portion of task cost .
TI{BY20148K):  20.090 (Cost.] TD@Y201sK: 8610 (Cost..|
Tias %of Total Cost = 70.00% TDas % of Total Cost | 30005

TD Burn Rate (Sworkday): 16

———————— |
C— - |

Spending Contour- | Rat

2

May 2017

Task Uncertarty
_ Duration Uncertsinty T"(85.100.125.10.90) Comel{PRODDURATION=0.7) '
T1 Cost Uncertainty Tr"(90.100.115,10.90) Come}{PRODCOS TS=0.8)
TD Cost Uncertzinty LN"(115.45}ComelPRODCOSTS=0.8)
Selected Uncestanty .
None | Nomal| LooN [[Tamge PERT | tniom | coten| LN CETTAINTY
7~
Most Likely: 100 lnpUtS
High: 125 % chance below high: 30 =
71 Defined as percentages of plan (100% = baseline)
Correlation Grouping' PRODDURATION | Details.. |  Shared Coef 07 Correlation
7] Risk occurs with likelihood (%): 0= RiskID: Fl =
— , : Discrete Risk
Assign Fields... | (V] Always on top [ Revert | Commit | [_

- —— R

Copyright © Tecolote Research, Inc. 2017

JACS Edit Form is analogous to
the ACE Input All Form

Systematically enter duration,
cost, uncertainty and risk for a
given task

e Mark task as a Hammock or as a
Program Event

e Map costs to relevant tasks and split
into Time Dependent and Time
Independent Costs

e Specify uncertainty
e Apply correlation
e Create risk events

Data entered is stored directly
into configured custom fields
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ACEIT

Table Format Availlable 1o

m Data stored in “custom fields” directly within schedule

file

B Provides full transparency to model inputs

B Allows non-JACS users to view the key inputs

View and Edit Custom Fields

Duration Tl and TD Costs Risk Events
Name Duration JACS Cost JACS JACSTI JACSTI JACSTI | JACS TD Task JACSTD JACS |JACS | JACS JACS Is
v w Duration « v Baselne « TaskCost « Cost « Spendingw Cost - Cost « Threatw _ Is w Threat% w Threat «
Jncertainty Cost Uncertainty Contour Uncertainty D | Threat Likelihood Active
= Air Vehicle Project 490 days $30,920,000.00 $0.00 $0.00 $0.00 No 0 No
=] Manufacturing 490 days $22,000,000.00 $0.00 $0.00 $0.00 No 0 No
Air Vehicle (T1) 180 days {(Manu=0.75)  $9,900,000.00 $9,900,000.00 $4,400,000.00 Early Peak  $5,500,000.00 No 0 No
Integration (T1) 90 days I(Manu=0.75)  $1,480,000.00| $1,480,000.00 $900,000.00 Turtle $580,000.00 No. 0 No
Air Vehicle (T2) 180 days (Manu=0.75)  $9,200,000.00 $9,200,000.00 $5,500,000.00 Early Peak  $3,700,000.00 No. 0 No
Integration (T2) 90 days I(Manu=0.75)  $1,420,000.00 $1,420,000.00 $860,000.00 Turtle $560,000.00 No| 0 No
=] SEPM (Hammock) 490 days $8,400,000.00 $8,400,000.00 $0.00 $8,400,000.00  LN*(100,20) No 0 No
SEPM Start 0 days $8,400,000.00 $0.00 $0.00 $0.00 No 0 No
SEPM Finish 0 days $0.00 $0.00 $0.00 $0.00 No 0 No
Other 160 days' LN*(95,15) $520,000.00| $520,000.00 $0.00 $520,000.00 No| 0 No
May 2017 Copyright © Tecolote Research, Inc. 2017 5%9



Calculation Settings

@ Uncertainty analysis  Iterations: |

50012

Event Log:

Clear Log ] [ Save Log... ]

[ Customize Uncertainty Behavior... ]

") Point estimate analysis (without uncertainty)

Constraint Settings

[¥] Enable constraints [ Manage Constraints... ]

Reporting
Save as file suffix:

[¥] Include Program Events (cost to date)

[Base (Constant) Year

Report costs in:

[¥] Show Tl and TD breakout

Charting

@ Insight (") Observer

Risk Informed Finish Threshold (RIFT)

Calculate: [V] Date Preserving  Percentile:| 70 iﬁ.;'."'

Ready

28|

“1, JACS - Select Constraints to Enable

[] ALAP - As Late s Possible
SMET - Start Mo Earlier Than
[7] SMLT - Start No Later Than
[] FMET - Finish Mo Earlier Than
[T] FMLT - Finish Mo Later Than
[] MSO - Must Start On

[] MFO - Must Finish On

Uncheck All

| Checkal | | OK

| | Cancel

Importing Results
[¥] Import results into schedule file

[ Modify destinations...

(") Estimate
@ Mean

(") Percentile: | 40

ERunDrili] | Close || Help |

May 2017
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|

|

ze AIIOWS SpecCiIric

Control various aspects
of the simulation in the
Analyze dialog

The Run Drill button
runs the simulation, then
imports results into
Project and creates a
cache file of all the
generated data

Observer or Insight
launches when the
calculation is complete
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Annual Cost Uncertainty
Missile System Project

$100,000

$90,000-

$80,000-

$70,000+

$60,000-

$50,000+

Total Cost (BY20145K)

$40,000-

$30,000+

$20,000-

$10,000+

Forecasted Expense Range

$0

May 2017

2014

T

2015

2016

T

2017

2018 2019 2020 2021

Year
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2022

2023

2024

Curves

Legend

Mean

/" Estimate

M51t015

W1i5t025
W 25t035
M 35t045
W 45t0 55
M 55 to 65
W65t075
W 75t0 85

I 85 to 95
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ijffj Mji eSS T

ACEIT ~ potential impact

Duration Tail Contingency Delta from Estimate
Missile System Project

Prod STEE m 244

EMD HW Malfunction (RR#1)
Prod Air Vehicle m m 1 9 7

EMD SW Design Failure (RR£2 ) m 182
158

Activities
w
=

a

Prod JAT&C

Prod Procure Materials m l 3 8

EMD 5W Refinements

EMD Initial Design Multi-Im pac...
T

T T T
150 200 250
Duration (Days) - Conditioned on Criticality

Show Tabular Data
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ACEIT

Deterministic Critical Path

MName

W1 [lanuary1  [September1 [May1 [Januz

/4 [10/31] 2/27 | 6/26 [10/23] 2/19 | 65/18 |1q,r15| 2/

Probabilistic Critical Path

MName

W1 [Jlanuary1  [septemberl [May1 [Jan

7/4 [10/31] 2/27 | 6/26 [10/23] 2/19 | 6/18 [10/15]

Project Start

Project Completion
Characterisation

Feasibility & Design

Front End Eng Design

Board approvals

Contract process

External approvals

Site maobilisation

Procure 3rd party contractors
Clean strip out

Contaminated strip out
Decontaminate structures
Building demolition

Post Implementation finishes
Final report, historic records an

May 2017

- 1013 :
j {-Eh 11/21

Sl

Not drivers ’

Project Start
Project Completion
Characterisation
Feasibility & Design
Front End Eng Design
Board approvals
Design development
External approvals
Implementation
Procure 3rd party contractors
Reduce hazards
Contaminated strip out
Decontaminate structures
Building demolition
Post Implementation finishes
Final report, historic records an
Contract Delay
Testing fails
Delivery Overrun

< 11/

leﬂs 5
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Hidden drivers
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FEH S- s Register-Rocket Plan with Correlation.mpp - Project Professional GANTT CHART TOOLS ? - O X
FILE TASK RESOURCE REPORT PROJECT VIEW ADD-INS DEVELOPER JACS FORMAT Elliott, Darren LA Tecolote ~ 2 X
L] Cut . Mark on Track = D E Summary Notes i Find -
D % Calibri '|11 '| E g % 75 M E * % "7 .9 '?, | m “%
Eg Copy - < Respect Links ' s Milestone . Details & Clear~
Gantt  Paste B I U - A ==(_ _)== ] Manually = Auto Inspect Move Mode — Task Information ___ Scroll
Chart~ - ~ Farmat Painter = " = Inactivate Schedule Schedule - - - Deliverable L Add to Timeline to Task E Fill =
View Clipboard Font [P Schedule Tasks Insert Properties Editing e
JACS Duration JACS Start Result JACS Finish August 21 March 1 September1l ' March 21 October:[+]
0 Mame - Duration v  Result (80%) Start * (809 - Finish ~+  Result (80%) « | 9/4 12/4 3/5 6/4 93 1273 34 6/3 9/2 12y
14|y 4 Design 225 days 252 days wed 1/4/06 Tue1/31/06  Tue11/14/06 Tue 1/16/07| :
5 v W $9,713,790.59
15 Initial design 40 days 42 days Wed1/4/06  Tuel/31/06  Tue2/28/06 Wed3/29/06 |
16/ Fy Design guidance system 60 days 62 days Wed 3/1/06 Wed 3/29/06 Tue 5/23/06 Fri 6/23/06
170y Select configuration 10 days 12 days Wed 3/1/06 Wed 3/29/06 Tue 3/14/06  Thu 4/13/08 ]
18y Design fuel system 80 days 112 days Wed 3/15/06 Fri 4/14/06 Tue 7/4/06  Thu9/14/06
. 19y Design rocket engine 120 days 124 days ‘Wed 3/15/06 Fri 4/14/06 Tue 8/29/06 Wed 10/4/06
i :
sl N
= :
E 20524 Design frame 54 days 62 days Wed 3/15/06 Fri 4/14/06 Mon 5/29/06 Fri 7/7/06
wn : I
&) :
< 21|y Final design 55 days 77 days ‘Wed 8/30/06 Wed 10/4/06 Tue11/14/06  Tue 1/16/07|
22y 4 Fabrication 180 days 220 days Wed 11/15/06 Tue 1/16/07 Tue 7/24/07 Thu 11/15/07 :
i P 511,
23y Fabricate frame, fuel 80 days 91 days Wed 11/15/06 Tue 1/16/07 Tue 3/6/07  Tue5/22/07
system and engine : $6,906,312.01|
24|y Fabricate guidance system 110 days 126 days Wed 11/15/06 Tue 1/16/07 Tue 4/17/07  Mon 7/9/07 :
5 §3,841,73401
25y Assemble 30 days 42 days ‘Wed 6/13,/07 Fri 9/21/07 Tue 7/24/07 Thu 11/15/07 h
: §1,74
26/ 5y 4 Testing 170 days 203 days wed 3/7/07 Tue 5/22/07 Tue 10/30/07 Mon 2/25/08 Il L 1
v
2716 Test frame. fuel sustem and 35 davs an davs Wed 2/7/07 Tue 5/22/07 Tue 4/24/07  Tue 7/17/07 E O]
1 [ |
READY "5 NEW TASKS : AUTO SCHEDULED E m =B B 1 -—F——+
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JACSInsight

Files Estimate

JACS Example File 02 Advmced.jac.;txt

Finish Date vs. Total Cost
Missile System Project (Correlation: 24.95 %)

$450,000

9.8 %
$400,000

$350,000 B s
® e g"’&

$3000001 57 33 _g oy

Copy Zoom Options @

$250,000

=
4
Bl
s
-
(=]
N
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<
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Q
v
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4
(=]
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$200,000

(44 %

e §-a8 8
1}*#’:‘@% e,
-he .:e‘ .:q.,beﬁv

23 jul 21

$150,000

Jun 2020

Jul 2021

T

T T 1
Aug 2022 Oct 2023 Nov 2024

Finish Date

Multi-Metric Driver
Missile System Project

prod src |
os

Prod Air Vehicle

Prod Peculiar Support Equipmen...

EMD SW Refinements
Prod IAT&C

Prod Procure Materials
.63}

Activities

Prod Common Support Equipment

Copy Zoom Options @

Legend
+— Cost Uncertainty
t} Duration Uncertainty
B Criticality Index

EMD SW Detailed Design [N
T T T

T Tnlealnalalalsn]
0 0.10.2030.40.50.60.70.809 1

Correlation between Task and Missile System Proje

Overlay Analysis

$500,000~

$400,000

$300,000+

$200,000+

Total Cost (BY20143K)

$100,000

@

aw

o
i,

.
oo

e
-

g3

Copy Zoom Options @

Legend

Contract Award
» EMD SDR Milestone
® EMD PDR Milestone
» EMD CDR Milestone

$0

Oct 20k3n 2m&r 2(DBC 2(Bip 2024

Finish Date

Annual Cost Uncertainty
Missile System Project

$100,000~
$90,000~
$80,000~
$70,000~

Total Cost (BY2014$K)

® Prod Contract Award

Final Review and Delivery (End of Project)

Copy Zoom Options @

Curves

£ Mean

Estimate

$60,000-
$50,000-
$40,000-
$30,000-
$20,000- / Ny
$10,000-

$0——
2014

T

T

2016 2018

Year
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2024
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45 to 55
55 to 65
65 to 75
75to 85




JACSInsight

g Cost and .
Files Estimate Schedule Comparison

JACS Example File 02 Advanced.jacs.txt

Cost CDF vs. PDF Q) Cost Tail Contingency Delta from Estimate
Missile System Project Missile System Project

1[;3— EMD SEPM (Hammock) |EENEYR BINFT
80 - ERRT el | 53,201 | §7.445

70

60 . —
50 4 / Prod Procure Materials
40

o] "
20 i
10 1 I EMD SW Refinements [ [EEET0N |

0 " T

T 1
$223 3246 $260 $202 §$316 9330 3362 $386 400 $432 50 $15 $20
Total Cost (BY2014%M) Total Cost (BY20145M)

Histogram Count

£
2
o
m
-
[<]
(=W
2
m
=
E
=]
(W)

Correlation to Total Cost Uncertainty Options  (2) Cost Contributor

Copy Zoom Options @
Missile System Project Missile System Project

Prod Air Vehicle Prod Air Vehicle Legend

Prod SEPM (Hammock) Prod Procure Materials [ Mean
Prod Peculiar Support Equipmen... ] Prod SEPM {HammackJ_ -
Prod ST&E N setmate

Prod Common Support Equipment 75%

EMD SW Detailed Design
EMD SW Refinements

Activities

Prod Procure Materials i
Prod Contractor Reporting {Ham... % EMD SEPM (Hammock) |

Prod IATSC an Prod IAT&:C
EMD SEPM {Hammock)

EMD HW Detailed Design

Prod Contracter Reporting (Ham...

T T T T T 1
T T T T T T 1 sﬂ $10 $20 $30 $40 $50 $6E|
0% 10% 20% 30% 40% 50 % 60 % 70 % 80 % 90 % 100 % Total Cost (BY20145M)
Comrelation between Task and Total Cost Uncertainty
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JACSInsight

. Cost and .
Files Estimate Schedule Comparison

JACS Example File 02 Advanced.jacs.txt

Schedule CDF vs. PDF Copy Zoom Options @ Duration Tail Contingency Delta from Copy Zoom Options @
Missile System Project Estimate

Legend

100 EMD HW Malfunction {RR#1) 7 |
2 EMD SW Design Failure (RR#2 ) EFY/ Mean
80 1 75%
70 - Prod ST&E [FS Y
60
50 4
40 +

30

Prod Air Vehicle | EN

EMD Initial Design Multi-Impac... 2

Histogram Count

EMD Systemn Design Multi-Impact... E =

&£
2
=
L=}
=)
[
(=N
[ 7]
=
T
=
E
=]
(%]

ig 1 SW Systern Design Risk [WER =

0- x SW Initial Design Risk [SEE
12/18/2020 9/30/2021 /1372022 4/25/2023 2/5/2024 0 50 100 150 200

Finish Date Duration (Days) - Conditioned on Crticality

Criticality Index Schedule Cruciality
Missile System Project Missile System Project

Copy Zoom

Delayed Award Prod SEPM (Hammock)

Prod Procure Matenals 9 Prod Air Vehicle
Prod Air Vehicle Prod Procure Materials

EMD SW Refinements EMD 5W Refinements

Prod ST&E

Activities
Activitias

EMD SW Detailed Design
Prod STRE

Prod IAT&C | 50 % EMD 5W Detailed Design

EMD HW System Design EMD HW Initial Design

T T T T T T T T T 1
10% 20% 30% 40% 50% €0% 70% B0% 90% 100 % 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Likelihood Task Falls on Critical Path Correlation between Task Duration and Total Duration, Weighted by Cnticality
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JACSInsight

JACS Example File 02 Advanced.jacs.txt

Contribution to Estimate - Cost
Missile System Project

Zoom Options @

Prod Air Vehicle

Prod Procure Matenals

Prod SEPM (Hammock)

EMD SW Detailed Design

EMD SW Refinements

Prod Contractor Reporting (Ham...

Prod Peculiar Support Equipmen...

T T T T T 1
$0  $10,000 $20.000 $30,000 $40,000 $50,000 $60,000
Total Cost (BY2014$K]

Estimate Total Slack
Missile System Project

Copy Zoom Options @

450 days |

Prod Peculiar Support Equipmen...

Prod Common Support Equipment

EMD HW Final Design

Activities

Prod Air Vehicle

Prod Procure Materials

200 300
Slack (Days)

May 2017

Cost and
Schedule

Comparison

Contribution to Estimate - Duration
Missile System Project

Copy Zoom Options @
Prod Air Vehicle 1

Prod ]AT&C_

Prod Procure Materials_
Prod ST&E_

EMD SW Rfﬁnemems_

EMD HW Final Design

EMD HW Detailed Design

0 100 200 300 400 500 600 700 BOO
Duration (Days)

Estimate Annual Cost
1 Level of Visibility below Missile System Project

Copy Zoom Options @

$70,000
$60,000
$50,000
$40,000
$30,000
$20,000
$10,000

$0-

Legend
M EMD Phase
M Production Phase

Total Cost (BY20145K)

2014 2015 2016 2017 2018 2019 2020 2021

Year
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e
Cost | Mean Cost
30,920,000,00/

71 Manufacturing
Air Vehicle (T1)
Integration (T1)
Alr Vehicle (T2)
Integration (T2)

SEPM (Hammock)
Other

22,000,000.00] 22,619,098
9,900,000.00| 10,255,499,
1,480,000.00, 1,492,459,
9,200,000.00|  9,439,108.)
1,420,000.00/  1,432,030.
8,400,000.00]  8,840,194,!

520,000.00 493,995,

Soatter Plot  COF Compo-ﬁt[ Gantt ] Cash Fluw] Sand | Comnbuicnl Dnvcnl Ovuﬂnyl

BN

Stats

Correlation:  0.74356
\ JYA:-\XA:- P\L\M

| Estimate; | 20, 9200
‘ BY?OI)

Mean X 953 2
BY2012

‘5,,,5“ ] 259351 ‘ 739

2000 {terations

11172014 | | |’| I (&)

2/6/2014 | | ;‘| | [ )|

Air Vehicle Project Finish Date vs. Air Vehicle Project To

46,936,972
‘8.1 % J 34.7%

43,658,214
41,380,466 1
39,102,608

35,824,940

34 (547,182

le Project Total Cost (BY20125K)
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Frontier Une Crosshairs
|¥] Show cronshairs

[D¥ove] X0 % Yoo o |

|V| Display frontier line
Frontinr line joint percentile; 50
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|| Color based on criticality
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Select chart type

Select task and view
data

View/Plot Uncertainty
Metrics

Customize chart-
specific options
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m Implements standardized process and increases estimate quality

e Supports development of consistent, systematic, and defendable Life Cycle Cost
Estimates

Delivers integrated, automated documentation, with complete audit trail
Improves estimate review and verification process through consistent model structure

Contains industry approved algorithms and databases to model inflation, learning, and
phasing

Integrates statistical and risk analysis to quantify uncertainty in estimates

Enhances quality by eliminating many errors often made in spreadsheets (which frequently
go undetected)

B Provides flexibility to model any system type

e Unlimited flexibility to model any type of system linking all life cycle phases and facilitate
any type of Analysis of Alternatives

e Huge variety of automated and customizable reports
B Integrates with other applications through an open platform

e Ability to link to virtually any other tool

e Robust Application Programming Interface (API) to facilitate electronic interaction
B Reduces management challenges

e Structured modeling platform shortens time for ACE users to learn a new model

e Eases organization-wide distribution of key standards (WBS, inflation, etc.)

e Empowers the analysts to answer Key Program/Project Management questions
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ACEIT Training Available to

Enhance Effectiveness

Instructors have real
world experience using
ACEIT to solve complex

estimating problems

N OnS|te courses aVallable Basic Course
upon requeSt Advanced Course

Course Offerings

Basic Course

Custom Course— onsite only

Basic Course

Custom Course— onsite only

Specialized

May 2017 Copyright © Tecolote Research, Inc. 2017
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For more information please contact
ACEIT Sales

Email: aceit sales@tecolote.com
Phone: (805) 964-6963

Thank You
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