ACEIT 8.0: Overview




The ACEIT Concept

* ACEIT (Automated Cost Estimating Integrated Tools) is a family of
applications that support program managers and cost/financial analysts
during all phases of a program'’s life-cycle

* ACEIT is the premier tool for analyzing, developing, sharing, and reporting
cost estimates, providing a framework to standardize the estimating process.
* Bring structure and consistency to the entire cost analysis process
e Allow analysts to focus on estimate methodology rather than spreadsheet mechanics
e Over 30 Years of Ongoing Success
e In use at 250+ sites with over 8000 students trained

Developed by cost analysts for cost analysts

Copyright © Tecolote Research, Inc. 2019 2




ACEIT 8.0 Architecture
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ACEIT Components

u ACE: Automated Cost Estimator — build a robust, accurate, and defendable cost model

* |ncludes inflation, learning, phasing, risk, documentation, and other essential cost estimating
processes

E COSTAT — perform cost estimating statistics and regression analysis

a POST: Program Office Support Tool — automates what-if drills, charts, and tables from Excel
* Includes automated transfer of results to PowerPoint and Word

JACS: Joint Analysis of Cost and Schedule — perform cost and schedule analyses

e Utilizes the schedule logic and framework of MS Project or P6 with powerful ACEIT engine for
processing

Librarian — manage and share custom inflation indices and CER Libraries

E Inflation Utility — add-in to access the latest ACEIT provide government inflation indices in Excel

n ACEIT Admin — modify ACEIT system settings including share data paths and license string




Benefits of Using ACEIT

e Implements Standardized Process and Increases Estimate Quality

e Provide Flexibility to Model Any System Type

e Life Cycle Cost Estimates (LCCE): Independent Cost Estimates (ICE) and Program Office
Estimates (POE)

e Other Cost Estimates: Budget Estimates, Rough Order or Magnitude (ROM) Estimates,
Independent Cost Assessments (ICA), Independent Government Cost Estimates (IGCE)
and Estimate at Completion (EAC)

* Business Case Analysis: Analysis of Alternatives (AoAs), Cost Effectiveness Analysis
(CEA), Economic Analysis (EA) and Cost Benefit Analysis (CBA)

* Integrates with Other Applications Through an Open Platform

* Reduces Management Challenges of training and transferring projects to other
team members
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* An estimating platform

* A framework to build risk adjusted, integrated cost/schedule life cycle
estimates for any project
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ACE is an Estimating Platform

e Structured framework to build consistent cost estimating models that span

the entire analysis process

 Methodology
* Documentation
 WBS and Inputs Sections

* Integrated Uncertainty Analysis| =000

e What-If Results
e Reports and Charts

Dam=9 DOCUMENTATION ~ MAINPANE 01 - Basic ACE.aces (Read-Only} - Methodology (BY20163K) - ACE 8.0 - 8 X
FILE HOME LAYOUT CONSTRUCTION FUNCTIONS REPORTS EDIT INPUT SHEET A @
o) {4 Arrange Sheet ¥ :n‘ Peess] ::I e==-TH === T —1 = Insert Rows ~ Indent [ Toggle Comment ~
-J 7] Add New Sheet L [ ] in S i 2 #x Delete Rows 1E Unindent & Toggle No-Sum
Paste $is — Freeze  Methodology WBS/CES Yearly Spread Learning RISK More
= Format Painter o E ESE Column Phasing Total Basic - & Columns +
Clipboard Format Sheets & Construction ]
6 [ ] ¢ - 0.15* AVS fx
Input Form - Methodology Input Sheet - Methodology ~ Results - Phased Costs Overrides - Phased v Charts - Estimate v
3 > z Phasing Fiscal
Row WBS/CES Description Approp  Unique ID Point Estimate Mot Equation / Throughput vy Units  StartDate finish Date
- 7 wBs 1 ** EXAMPLE FILE **
1:** EXAMPLE FILE ** 2 4 "Estimate “Estimate
2: *Estimate 3 4 Total h § 56,030.505°
- 3:Total ) “ 4 Manufacturing Migs
=-4: Manufacturing 5 Air Vehicle h APF AVS $ 34,394.988* AV_UCS * BuyQty
S: Air Vehicle 6 Integration & Test h APF $5159.248° F 0.15 " AVS|
6: Integration & Test 7 SEPM ~ APF $14,635.067 F 0.37 - Mig§
8 Program Office Cosls h APF $1,841.202 T [Cost Throughput] SK
5 9
& Inpu‘t Variables 10 *INPUT VARIABLES “IN_VAR
+ “Producton oouus
10: *INPUT VARIABLES N nputs e
4 11: **Production Inputs 12 Air Vehicle T1 APF AV_UCS $8598.747 " C (9597 TW~ 243 +189°RANGE ~ 652)/2 2012 K
12 Air Vehicle T1 13 Buy Quantity BuyQty 4" 153 [Input Throughput]
13: Buy Quantity 14
14: i T i c
15: *Technical/Performance Characteristics 16 Air Vehicle Takeoff Weight (Ibs) ™ 12000.00 * c 12000
16: Air Vehicle Takeoff Weight (Ibs) 17 Air Vehicle Range (nmi) RANGE 250.00° c 250
17: Air Vehicle Range (nmi) 18

18:
B Milestone Phasing Profiles
£ Data Tables
B RISK CDFs

Documentation - Integration & Test

Traceback

Ready

B Equation / Throughput - | @ X @
This is our standard program office integration factor.
Error Log | Cases | Visualization Referenr.es

- 0O 0 e | + 100%
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Dashboard View

= it ol ] MAIN PANE  ACEIT Dodo Estimate Final Result.acex - Methodology (BY20205K) - ACE 8.0 = 0 X

L]
o S e S S I O n E X p I O re r HOME  LAYOUT ~CONSTRUCTION  FUNCTIONS  REPORTS  INPUTSHEET .
. _ - .
Geooe- 0 | B ED M ¢ = o - B3 oo Main Pane:

o-* $x Delete Rows Unindent 5 Toggle No-Sum

Caiculate @Svnlax Check Documentation References Favorite  Find

e Estimate | e ot e o s Forms, Tables, Results,
e Traceback Charts, and Overrides

Input Form - RISK * Input Sheet - Methodology v Results - Phased Costs v Overrides - Phased v

EEQD> Phesa

& was
L4 1: *Estimate

() M a I n Pa n e 2: Dodo Drone (DDD) Sy

3: Dodo Drone (DDD)

4: Aircraft Syste

5: Air Vehicle
6: Airframe

8,473.064 (25%)

Session Explorer: o .

2.900 419 (24%)

$ 82076 TS ProtoQty"AFUCS DevStartDate
WBS tree & Traceback =« = Pt Prpe s
$ 50.283 (50%) % ProtoQty"VehSSUCS

2 £8y 3ee s
2,583.355 24%)

* Input Form

: v I e $ 832320 (21%) BE DevAvionicsHwEm"DevAvionicsHWLIS DevStartDate  DevFinishDe
n e e " 10: Avionics Hardware Avionics Software 3600 EMDSWS  § 1851036 (30%) BE DevAvionicsSwEmDevAvionicsSwLiS DevStartDate  DevFinishDe
| [
. p u 11: Avionics Software Auxiliary Equipment N 3600 $ 32 684 (48%) % ProtoQty*(BatteryUCS$+AntennalUC$)
12: Au.;xiliary Equipmeny PayloadMission Sysiem j 3600 § 156.060 w ProtoQty*PayUC$ DevStartDate  DevFinishDa
13: Pavload/Mission Syst i4 Sysiems Engmesiing 3600 $5i5000 e 105
® R e S u I t S 14: Systems Engineeri 15 Program Management { 3600 $1,734.000 BY [Cost Throughpy
15: Program Manage#fent ‘ 16 ‘
1€ 17 4 Dodo Drone (DDD) Production & Deployment 3010 $ 48,956 344 (35%) CO n te n t P an es .
. 16; .
Y 17: Dodo Drone (DDD) Productios ‘ 18 Aircraft System. Integration. Assembly, Test aj 3010 $5174 792 (49%) FP ProdAVS® .
Ve r r I e S 18: Aircraft System, integratio is 4 Air Vehicie 3010 ProdAVS  $27.245543(35%) -
19: Air Vehicle ‘ 0 NicamaiPropullonthoionics 1w S 60024 r e AP q UICK aCCeSS tO
e P . . h | anan Ny N e

20: Airframe/Propulsion/A ‘
. a rt S 21: Vehicle Subsystems
22: Flight Control Subsy ‘

3. AL

Input Visualization (approximate) - Propulsion [Phasing] D O C u m e ntati O n !
CIPhasing’ 7 RISK  Go to Input Sheet = ReferenCES,
. Visualizations,
Cases, Error Log
and more...

. Sp—
230 Al

24: Landing Gear ‘
25: Drive Group

7y Power Sub

e Content Panes 2 s

28: Payload/Mission System
29: Ground/Host Segment

e Up to thirteen views il

32: Recovery Equipment

$0.040

BY20205K / day

HauiB ‘ $0.020 | ‘
33: Systems Engineering
34: Training ‘ | ‘
35: Data so010
36: Initial Spares and Repair P. ‘ 0.000 Start: 01 Oct 2019 | 1 finish: 30 Sep 2024
" s | Jul 2018 Nov 2019 Mar 2021 Aug 2022 Dec 2023 May 2025

P S S, P,
Clavae SUCCESS0TS  Reierences  Diivers

raceback




Built-In WBS Hierarchy

e ACE uses an indenture structure to sum lower level elements ensuring proper
calculation of parent rows at all times

* Tree-view allows for expansion and collapse of model rows
e Easily insert new WBS rows without updating parent levels

Row WBS/CES Description Point Estimate Equation / Throughput
| 1 | - "EXAMPLE FILE*
2 4 "Estimate
3 4 Total A $ 56,509.678
5 3 Total 4 4 Manufacturing "' $ 39,906.659
- 4: Manufacturing 5 Air Vehicle h $ 34,701.443 AV_UCS*BuyQty'
5: Alr Vehicle 6 Integration & Test N § 5.205.216 0.15"AVS
6: Integration & Test =
3+ SEPM 7 SEPM $ 14,765.464 0.37"Mfg$'
8: Program Office Costs g8 Program Office Costs " $ 1,837.555 [Cost Thmughpuﬂ
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Create Estimates with Guidance from Input Forms

 Easily enter estimate methodologies using guidance on input forms

e Select from four methodology types — Periodic, Time Phased Inputs, Spread Total, and
Learning Curves

Input Form - Methodology ~ Input Sheet - Methodology ~ Results - Phased Costs Overrides - Phased ~ Charts - RISK

Title: [New Row | b omb
g \
Unique ID: CESH: WBSH: PE Value: \) /\

Periodic
(Yearly/Monthly) Time Phased Spread Total .
- . Learning Curve
Calculation (Yearly/Monthly) over Time :
: Calculation
or Inputs Calculation
Constant
Specify an Equation/Value to be Specify time phased cost (BY, TY, or 5Y) or Specify total value/equation, and how to Specify cost improvement curve
calculated periodically or a Constant value non-cost values. spread it over time using Beta curve, parameters to calculate learning curve.
(cost, non-cost, or date). Weibull, Rayleigh, Trapezoid, Percentages

or Milestone phasing profile.
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Enter Data Directly into Input Sheets

e Alternatively to Input Forms enter data directly into Input Sheets
 Specific columns used in spreadsheet view to enter equations and annual

throughputs
Row WBS/CES Description Point Estimate :::: Equation / Throughput f::l Units
63 4 Total $ 904,459.331 (86%)
64 4 RDT&E ‘iWBS ROWS] sﬁz,gﬁz.ﬁs?us%’@ResunsJ 1 Throughputs ’
65 4 Concept Refineme 5$1,058.42
66 Contractor A $532.172 TY [Cost Throughput] SK
67 Contractor B § 526.255 TY [Cost Throughput] SK
63 4 Technology Development 54,637.328
69 Contractor A S 2,318.664 TC 2 2009 SM
70 Contractor B S 2,318.664 TS 2 2009 SM
71 4 System Deveiopment and Demonstration $57,256.932 (13%)
72 4 Development Engineering $ 19,508.162 (50%) ‘ Eq uations ’
73 4 Ajr Vehicle S 6,606.175 (48%)
74 Basic Structure S 4,466.480 (50%) BE Struc_T1S*NRT1Ratio
75 Navigation/Guidance i| $1,519.046 (50%) BE 425.555+25.555*NavWwt 1997 SK
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Real-Time Input Visualizations - Phasing

Input Visualization (approximate) - Contractor A [Phasing]

* Improve your

. JPhasing 7 RISK Go to Input Sheet - [ @

u nderSta nd | ng Of the »1.500 ramp up = 25% steady = 59.791%

estimate definition with 8 5 1000- g A

Input Visualization 2 5 0500-

z N
e Visualization pane $0.000- -storocaon | . T dase 2020
. . Jul 2009 Mlar 2012 Dec 2014 Sep 2017 Jun 2020
¢ VleW Sha pe Of the pha5|ng References | Favorite Rows Documentation Cases | Error Log

e Change the phasing shape
by selecting and dragging
parameters

Input Visualization {approximate) - Contractor A [Phasing]

IPhasing 7 RISK Go to Input Sheet ~ il @& @

$ 400.000 -

. $300.000-
Ly

$ 200.000 -

BY2016

$ 100.000 -

50.000- T T i T T ] 1 T T
2012 2013 2014 2015 2016 2017 J018 2018 2020

References  Favorite Rows Ducumentatiun!:ases Error Log
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Real-Time Input Visualizations — RISK

* Visualize uncertainty inputs and change them on the fly

Input Visualization (approximate) - Propulsion T1 [RISK Specification]

2 Phasing m Go to Input Sheet -~ L]

PE = Median

0.38

Probability

Input Visualization {approximate) - Months to Code Revi

T T

9 Phasing m Go to Input Sheet -~ 0% 50% 100% 150% 200%
4 Skew:0.32 References Favorite Rows Documentation Cases Error Log
- Range: 70% PE = Mode

} —_

s Low=11@

%_ High = 20 @ 85%

= SD =

407

L I T I 1
3 8 13 18 23

References Favorite Rows Documentation Cases Error Log
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Quick Access to a Variety of Result Views

e View phased, total, uncertainty or allocated results in BY, TY, or SY dollars

Input Form - Methodology - Input Sheet - Methodology Results - Phased Costs v
Row WBS/CES Description Total FY2011  FY2012  FY2013  FY2014
63 4 *Esmate
64 4 Tolal 5907466992 S8812812 S7.267.761 513575674 S 36,136.151
65 4 RDTAE $63375769 58812812 ST267.761 513578674 S 18,074.491
66 4 Concept Refinement 51058240 S 1,055240
= e e Sheet - Methodology ~ Results - RISK Statistics Charts - Estim
68 Contractor B $527.000  §527.090
69 4 Technology Development $4710516 S266.172 $1250.306 §1,067.636 5285600 Mate Mean Std Dev o % 10% 15%
70 Contractor A $2,355.259 §57.371  S$171.485  $285600
71 Contractor B $2355259 S$266.172 $1192935  $896.151 ____l3.38% 56214  $14910. 0265  $35603. $38967.  S41571
4 4 Manufacturing S 35,166. (48%) S 36,848 $9524 0.2585 S$234T1. $25,801. $£27393
5 Air Veehicle §30,579. (46%)  S32,560. $8382. 02574 520884  $22839  $24218
6 Integration & Test $4587 (54%)  $4,287. $1,361. 03175 52,380, 5 2,697. $ 2,927
7 SEPM 513,011 (28%)  $17.520 $6,808. 03886 $8,701. 59,865 510,868
8 Program Office Cosls 51,841, (50%) 51,846, 3638 0.3455 5794 51,022, 51,179,
9
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Quick Access to Robust Charting

e Estimate Charts ™
* One case multiple views E=

$ 300,000.000

Detail of Procurement

* Case Comparative sosoon
* TwWo or more cases

EE
2
g 8

BY20165K

$ 100,000.000

e Uncertainty s sncencon
e CDF, PDFs, Contributors | A ore Procuremert R —

. l"ﬂf‘ Third Level of Visibility for Procurement
o A I — Procuremen t
nalysis N
Manufacturing (Air Force) ,1'"\ 1.0+ /l
¢ U n d e rSta n d —K Manufacturing (Army) ‘: E 0.8+ /'
I I ﬂ gF| £
estimate drivers = = %o
[=]
a
— SEPM (Army) L& £ 04 ﬂ/
"o =| 3
- Program Office Costs | = o /
so_'oon 5 50,060.000 5 100,600.000 5 150,500.000 5 zm,c:m_ooos 250,0'00_000 5 300,:541 0.0 : : . . :
BY20165K S 280,561.600 $ 380,561.600 S 480,561.600 S 580,561.600 S 680,561.600 § 780.561.50(
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Built-ln Documentation Features

e Store documentation within your estimate files

L E nte r d OC U m e ntat i O n fO r a ny Ce I I Input Form - Methodology ~ Input Sheet - Methodology ~ Results - RISK Statistics v Charts - Estimate ~ Overrides - Pha
* Create narrative reports from the | = - romesimae P T

4 Development Engineering S 20,030.041 (47%)
. 74 4 Ajr Vehicle S 6 GRS 445 (499%)
embedded documentation . - Sieimmn] e
76 Navigation/Guidance S 1,534.036 (50%) BE| e

425555 + 25.555 * qu

 Manage model-wide . e /M P
. d
documentation for updates and —
rEVi eW B Equation / Throughput

I
LMTATIOYS This CER wvields an "average” cost for a program with "average’ problems average” technology,

"averaze” schedule and "average” enoineering chanoes Exercizse caution when estimatine outside of the ranoe of the
Ea sCiagouLe ang av Liagt b 8 a5

1 dAata
E“ e E M-Imi&k; At il D% LA AL LR A HJ‘HH“‘HI& VP‘-?I\“' WA BRENL. A RRL EM Wi Ll LACAREE,

DIS  =425.555+25.555*PCDWT, where

DIS = Total Nonrecurring Electrical Power Supply (EPS) Power Conditioning &
distribution (PCD) Suite cost in FY94 SK excluding fee

PCDWT = EPS PCD Suite Weight (lbs)

DATA RANGE -

g

in 0}
g
=

|

A
VLML

SAMPLE STD DEV 130.5

Lid Lny

(=]
Lh
L]
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Create Unlimited What — if Cases

* Create unlimited number of cases saved in the same file
e Override inputs to view and compare results of alternate scenarios

Input Form - Methodology + Input Sheet - Methodology - Results - RISK Statistics « Charts - Estimate = Overrides - Phased « / Wh at h ap p en S to th e
Row WBS/CES Description Total FY2011  FY2012  FY2013  FY2014  FY2015  FY2016  FY2017  FY2018  FY2019  FY2020 .

ol o . . , . LR, " cost if we change the
232 4 Air Force Buy Quantities 145 1 1 2 16 25 50 =, ,)
233 Low Rate Initial Production 5 0 0 1 1 2 1 X quantltles per year :

234 Full Rate Production 140 0 15 25 50 24

235 4 Amvy Buy Cuantities ST 1 1 10 15 1

]

+ xX DE D

5 Total
me T
Case Name Compare Last Description siaogoo000” 2 T
) Point Estimate ~|  4f2/2019 $ 120,000.000-
“] Higher Uncertainty Increased uncertainty on Production inputs $ 100,000.000]
“| Lower Propulsion Cost Scenario Override propulsion unit cost with lower cost. x o
*J |New 3010 Budget and AF Buy Quantities 4/2/2019 Override 3010 Budget row to slip money to later year| E * 80,000.0001 1 Point Estimate
“] Propulsion and OM Mods Overrides to NREC complexity factor and Propulsion g $ 60,000.000 B New 3010 Budget and AF Buy Quantities
%] Propulsion, Ground Station and OM Mods Overrides to NREC complexity factor and Propulsiony  $ 40,000.000-
$ 20,000.000
$ G.mc‘l T T T T T T T T T T T T T T T T T
2011 2013 2015 2017 2019 2021 2023 2025 2027 2029 2031
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° Exce.l add-in providing tabular and graphical reports linked to your ACE
session

* Create alternative scenario (what-if) estimates
* Graphically identify cost and uncertainty drivers
* Populate and automatically update PowerPoint presentations
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POST - Excel Based Add-in

 Easily create, update and manage

charts and reports in Excel workbooks

e Create charts and report for any ACE or
POST case

e Chart and reports saved in individual
worksheets

* Workbook can be shared with other
stack holders

e ACEIT is needed on the machine to
manipulate the charts and reports

AV

050

2LELFSLERTEBEUEERERLERIUBREUBRUBESIFGFIAR

MW OO

BY2016 $K

Open View Inputs/ Cases New Update
n  Results

fe

7 Edit

o Lock Formatting

0 Cases
B3 Worksheets

iR

Export Update

& Link to a Different Session 2 Files
Reports PowerPoint/Word Manage
F G H | J

Point Estimate
Second Level of Visibility for Procurement
Results as BY

2] Options * Close
@ Help
o About
Application
K L ™M

mm Army Procurement
mm Air Force Procurement

~ —Procurement Budget

Time Phased Results for ‘Second Le

Costs in BY2016 $K |

2018 2019

wvel of Yisibility for Procure

ment’ from Point Estimate

2020 2021

WBS | 201 2016 2016 2017 2018 2019 2020, 2021

| Procurement | $1BOBIEE0,  $20101369  $21900425  $23375.481  $58,662827  $76.671230 | SN004632  $72.346.372

| AirForce Procutement | $13512153  $15551862  $13601869 $NEB.021  $34543739  $48601635  $63.996431  $48.005.902)

Aumy Procurement $4.549.508 $4.549.508 $6,298.558 $11,760.159 $24119.088  $28,069595  $27.008.262|  $26,340.470)
Sand Chart | Sheetl )
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POST Reports and Charts

e Graphical Charts

* Estimate:
e Sand
e Multi-Axis Line
e Drill-Down Pie
* Pareto
e Comparative:
e Drill-Down
* Phased Line
* RISK:
e Histogram/CDF
* Fan
e Joint Probability
* Convergence
e Contributors
e Analysis:
e Tornado
e Spider
e Variance Analysis

Copyright © Tecolote Research, Inc. 2019

e Tabular Reports

* Estimate:

* Time Phased

* DEC
e Comparative:

e What If
What If Case Delta
Time Phased Case Delta
Time Phased Row Delta
System of Systems
* RISK:

e Statistics

* Allocation

e Correlation




The Benefits of an Excel Add-In

e POST Charts are part of Excel and allow for immense customizability
e POST controls give quick access to chart options and data

[B] C | D ‘ E _ F . G
16
:a Point Estimate

Second Level of Visibility for Total

19 Results as BY
20 | DD, D0 mmmmmmmm e

21
22

23
- 120, O e I ________________________________________________________________

25
26 I m Operations & Support

27 Procurement
28

&

=4
29
30 | 2
Bl
32
33|
34
35
36 |
37
38 2011 2013 2015 2017 2019 2021 2023 2025 2027 2029 2031
39
40 Row | Target Fiter_AParent[Total q - Decrease Increase
41 .B ooooo af - Case Years |

u RDTEE
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Manage and Update Estimate Briefings

* Tell the story of your
project

e Export all charts and
reports to MS PowerPoint

e Automated Presentation
updates

e Update the POST charts
and reports for changes to
the ACE session

* Three step process
 Modify ACE Session
e Update POST Charts
e Update PowerPoint
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o Statlstlcal analy5|s tool designed specifically for cost analysis
* Conduct analysis
* CER development: linear and nonlinear regression, univariate analysis,
* Learn Curves
* Beta curve fitting
* Uncertainty distribution fitting

* Easily exports analyses results to ACE or Librarian
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COSTAT - Excel Based Add-in

e Datasets easily created, updated, and managed in Excel workbooks

@d - -1 CostatMissilesxis [Compatibility Mode] - MicrosoftExcel l=e/@] = J]
Home Insert Page Layout Formulas Data MNew Tab Review View Developer COSTAT & 9 = Ep 3
ﬁ & Criteria ‘Ei"] ‘/)f' Lﬁ # Linear Y% Learning = Update Report %) Examples - 4 About |
: = # Prediction Intervals L F Loglinear 7 Beta #* Clear Report il Help # Close
Mew Properties _, Pairwise Distribution Cases ; .
Il] Report Styles Analysis  Finder # Mon Linear § Univariate 3] Copyto Clipboard = (g Rules of Thumb
Dataset Analysis Application
BS - F| Obs1 ~
B C D E F G H J ko La
Weight " Active (1) Cost/ CER
Observations Cost Weight ‘ Diameter (in ‘ 1
3 i ght (be) ™ | perdia | or | Pound
4 [Variable ID Cost Wit Dia LbPerdnch  Act cP ActByPred
5 |Obs 1 390 10.00 870 1.149 1 39.0000 0.983
6 Obs2 200 5.00 8.00 0.625 0 40.0000 0.965 =l
7 Obs 3 240 520 8.20 0.634 1 46.1538 1.038
8 Obs4 300 7.00 0 4285M
9 Obs5s 460 12.00 9.00 1.333 1 38.3333 1.013
10 Obs 6 &60 17.80 950 1.874 0 31.4607 0.996
11 |Obs 7 700 21.00 9.20 2283 0 333333 1.041 |
12 Obs 8 800 25.00 9.70 2577 1 32.0000 0.968 —
13 |Obs 9 500 15.00 0 27.7778
14
15
16 =
i 4 ¥ W[ FECP Report . Report Cost Per Lb Unvarate | Missile Data /3 [« . L
Ready | I | |[E|EE 100% (=) 0 +)
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Run Analysis

e Select dependent and independent variables as well as analysis options

@'d - -1s " CoststMissilesxls [Compatibility Mode] - Microsoft Excel l=e/@] = J]
Home Insert Page Layout Formulas Data MNew Tab Review View Developer COSTAT & 9 = Ep 3
ﬂ & Criteria ‘Ei"] ‘/)f' Lﬁ # Linear Y% Learning = Update Report %) Examples - 4 About |
: = # Prediction Intervals L £ LogLinear {7 Beta #* Clear Report il Help # Close
Mew Properties _, Pairwise Distribution Cases ; .
Il| Report Styles Analysis  Finder 7 Non Linear 1_’ Univariate 9] Copyto Clipboard = (g Rules of Thumb
Dataset Analysis Application
BS . - F| Obs1 A
| B i D E E G H J K La
Weight JActive (1)) Cost/ CER
Observations Cost Weight ‘ Diameter (in ‘ 1 | ‘ ‘
3 i ght (be) ™ | perdia | or | Pound
4 [Variable IC Cost Wit Dia LbPerdnch  Act cP ActByPred
5 |Obs 1 390 10.00 870 1.149 1 39.0000 0.983
6 Obs 2 200 500 8.00 0.625 0 40.0000 0.965 =|lI
7 |Obs 3 240 520 8.20 0.634 1 46.1538 1.038
8 Obs 4 300 T.00 0 42.85M
9 |Obs 5§ 460 12.00 9.00 1.333 1 383333 1.013
10 Obs 6 &60 17.80 950 1.874 0 31.4607 0.996
11 Obs 7 To0 21.00 9.20 2283 0 333333 1.041 _
12 Obs & 800 25.00 9.70 2577 1 32.0000 0.968 —
13 Obs 9 500 15.00 0 27.7778
14
15
i -
W 4» M| - FtCPReport . Report Cost PerLb Univarate | Missile Data ¥ KN ! | >
Ready | I | |[E|EE 100% (=) 0 +)
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Comprehensive Statistics

e Statistical results and charts are viewed quickly in a detailed report stored in
the Excel workbook

LogLinear 1
Wednesday 09 Apid 20, 153 PM

i. Modei Form and Equation Tabie

Model Form: Urw eighted Log-Linear model
Mumber of Observations Used: |7
Equation in Unit Space: LbFetdmckh = 03375 Wat™ 1" Dis”™ (=009387) " 093595 A=t

Il. Fit Measures [in Fit Space)

Coeflicient Statistics Summ.ary

| Sid Dev of | | T-Statistic | | Prob Not
Yariable | Coefficient | Coef | BetaValue [Coefl50) | P-Value | Lera

Intercept | -0.0025| 0.0043 . -0.5879| 0.5973 0.4021
Wt | 1.0000| 0.0003 11213 3935.901| 0.0000| 1.0000
Dia ! -0.9987| 0.0023 -0.1257 4422379 0.0000| 1.0000
EXP_Act | -0,0004 0, Q00 -0.0003 -5.1540 | 00192 0.3855
Goodness-of-Fit Statistics

| R-Squared | Pearson's

Std Enor [SE) R-Squared [Adj) Con Coef
0.0000 00,005 100,005 10000
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Compare Metrics for Different Equation Attempts

* View, compare, analyze and export all results from a simple interface

Linear | Log Linear | Non Linear | Leaming | Beta | Univariate | Distribution Finder | Anaysis Summary |

[m Click here to add filter criteria |

Linear
Linear
Linear
Log Linear
Log Linear
Log Linear
Log Linear
Univanate
Distributia

Distributio..

Log Linear

Linear Weight
Linear Wt & Dia
Linear WatPerlnchDia

Linear WgtPerinchDi

LogLinear \Weight
LogLinear Wt & Dia

Loglinear ‘WgtPerinc...
Loglinear \WgtPerin:...
Inivariate on Cost P

Fit Cost Per Pound F
Fit CER Residuals
Loglinear 1

| Passed Criteria

Passed Criteria
Passed Criteria
Passed Criteria
Passed Cniteria
Passed Criteria
Passed Crteria
Passed Criteria
Passed Criteria
Calculated

Calculated

Passed Criteria

| Cost = 92.93 +27.39 * Wiat
Cost =27.85" gt + 10.85 " Dia
Cost = 46.07 + 289 ~ LbPerinch
Cost = 21.31 + 2919 " LbPerinch + 3_
Cost = 64.59 = wigt ™ 0.7649
Cost =gt * 0572 Dia ™ 2.133
Cost = 336.4 * LbPerinch * 0.9006
Cost = 317.7 ~ LbPerinch * 0.5088 ~_
[CP] 36.77
CP = Uniform(27.07, 46.47)
ActByPred = Beta(0.3823. 04347, 0._
LbPerlnch = 0.9975* Wgt * 1= Dia "

4|

W O O 00 de UNG O =) e OnsLn S

Intercept

T-Prob | T-Prob = T-Prob

b1

2 E] &J | Criteria: Criteria 1
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b2 R Adj(%)
9565943
997394
98.5261
99,7402
96.4678
999845
8|41
994845

SE (fit

space)
42 2261
266279
231289
11.4253
0.0286
0.0748
0.0656
0.0382
1.9950

k

0 (o] (o) (o) ()




Distribution Finder

* Analyze the distribution shape of a data set to inform uncertainty analysis

Distribution Finder Analysis for Dataset DF Sample Dataset, Fit Variable: LNLargeCV
Wednesday. 09 April 204, B33PM

Sample |LogNormal | Normal Triangular | Beta Uniform
Mean 8352835 8811207 G65.3282 6333655 6910183 8952835 LogNor Mean 1000 Stdev750
StdDev 47,5726 818.4541 £4D.4081 650431z 7644767  592.9477) 1200 T = = o
Cv 08444 03283 07234 0.7276 0.6580 066386
Min 1360300, [ | asse3  wesedts| 4173zl
Mode 5226600 465618 6053202 1360300,
Max 4.284.8600| | | 27248223 37473805 19122391
| Alpha 0.4533 100.0
Beta 30,0000
Data Count g0  #<0= | | None 6.50%
Standard Error of Estimate | 03245 3315057 3dgdees| 1223450 452.6820)
Rank | 1 4 3 2 5
SEE I Fit Mean 0% 44.22 38.98% 13.80% 5113%
Chi 2 Fit test 10 Bins, 5ig 0.05 | Good(124) _ Poor(0%)  Poor(0%)  Poor(0%)  Poor (0% g0

e

w
______________________________________ o E&00
Q
40.0
e
e
~ 200
\Y
R
0.0 T r T T T T T r 1
i ! | - . 0 500 1,000 1.500 2,000 2,500 3.000 3500 4,000 4,500
1386 851 966 1381 179 2210 2625 3040 3455 3870 4285 4700 + Data LogNormal (1)— =Normal (4)
——LogNormal (1) == =Normal () ——Triangular 3) — -Beta @) —LUnifom {5} Triangular (3) — -Beta @2) — Uniform (5}
« awis values identify the bin upper bound
Plot ltems Hsemse Hwsgems s [ Tranpis =R e
Histogram Settings Bins InHistogram: 10 ﬂ
Chi'2 Setting Maawaiaiz =] Bins 10 ﬂ SigLevel 0.05 ﬂ O Force Inmger Freg P B
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Export Directly into ACE

e Export CER and uncertainty bounds directly into ACE

CE.acex (Read-Only) - Methodology (BY20195K) - ACE... MAIN PANE - [ X
HOME LAYOUT ON FUNCTIONS REPORTS INPUT SHEET A ©
Cut s ==
t‘ c [IJ e E“! Lﬁ % Replace @l
0 -
5a Copy Calculate _fs/Svnta Documentation | References Favorite = Find Construction
- - Rows
Clipboard Calculate Documentation Content Panes Find
2 e < v *Estimate
Session Explorer - Estimate 2 « |4t Form - Methodology v Input Sheet - Methodology ¥ Results - Phased Costs  »
B '=os B Point Phasing Fiscal  +
=) a - P -
. Row WBS/CES Description e Method Equation / Throughput Year
= 7 wss ] | —— _
1: *EXAMPLE FILE* 3% 4 Total Y ss56509678
- 2:*Estimate 4 4 Manufacturing Y s39,906.659
- 3:Total 5" Air Vehicle Y s3s701443 F AV_UCS*BuyQty'
T 4:Manufachaing 6 " Integration & Test | $5205216 F 0.15%4vE
5: Air vehicle e 7Y SEPM Y 514765454 F 0.37Migd
6: Integration 8 ) Program Office Costs |  §1,837.555 T [Cost Throughpu]'
7:SEPM -
8: Program Office C
o 10 *INPUT VARIABLES
= 7 Input variables " Production inputs
10: *INPUT VARIABLES =% TCodbpts
11: **Production Inputs 13 Air Vehicle T1 $ 8,675.361 C (959°TW~ 243+189°RANGE* 6527 201!
= 12: *Cost Inputs 14 4 *Quantity Inputs
13: Air Vehicle T1 15 " Buy Quantity 4.000 15 [input Throughpu]
- 14« #Nnantitv Innike - 16 4 *Technical Inputs
8 o 17 Air Vehicle Takeoff Weight 12,000.000 c 12000" =
Traceback <] >
. Ready it M= - + 100%
—Predicted e Actual
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e . . 2 totype.activate= =

igger({type: "shown.bs.tab",relatedTarget e[6]})})}}},c.pro I - . b

, » .active™).removeClass(“active™).end().find( ' [data-toggle="tab ]").attr("aria-expanded™, 1 1.
ia-expanded”, 10),h?(b[@].offsetWidth,b.addClass("in") ) :b.removeClass(“fade"),b.parent("” .dropdo
I‘""f ‘[data-toggle="tab"]").attr("aria-expanded”, !10), e&&e()}var g=d.find("> .active”),h=e&&

")-length);g.length&&h?g.one("bsTransitionEnd™, f).emulateTransitionEnd

b=b,a.fn. tab.Constructor=c,a.fn.tab. noConflict=Ffuncti
"Eli{-k-b - = =y '] - i, .
50 SErEct™: fum ( s.tab.data-api™, [data-toggle="tab = o

g on(){return a.fn.t
Sl b ction fﬂ_ﬂfretrn‘ this.each(functi

)-on(“"click.bs .
Dr.}(}{‘jar‘ d=a -il:llp-’i 3 — ] ] f e = - _t = tf_:lb = {—data

* A robust risk analysis add-in tool for MS Project (standalone for Primavera P6 also
available)

* Avital program management tool to help keep a program on track and
under budget
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What is JACS?

Jasic e JACS provides three levels of possible integration and analysis
e Conduct a schedule risk analysis
* Integrate cost into the schedule risk analysis
A 4 e Perform joint confidence level analysis (uncertain cost/schedule and risk
Advanced events) A resounce o proker  view 1w Tl rommar
e vt ghtinall Iisl - [

Factors Events o Files -

Properties Specification Analysis Tools Help

Build Integrate Quantify .

schedule cost Sk Analyze . Optimize
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JACS Help Answer Management Questions

* Empowers the analysts to answer key project management questions
* Are there enough funds to complete the effort by target date?
 What is the likelihood of completing the effort by target date?
 What can be done to increase the likelihood of being on-time?

e |f the program slips beyond target end date what is the potential cost overrun and
schedule slip?
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Integrated Risk & Uncertainty Landscape — the
JACS Paradigm




ldentify Cost and Schedule Range

e Understand the . -
confidence level of 4 ‘
combine cost and
schedule
e Can you meet the

cost and schedule
of the program?

Time >
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Assess Required Funds Over Time

Annual Cost Uncertainty

e Graphs assist Misske System Project
analyst and
managers with
understanding
funding
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ldentify Areas with Highest Potential Impact

Duration Tail Contingency Delta from Estimate

e What items in the  Mistessen prie —
project have the
most uncertainty
or opportunity to
mitigate risk?

Duration (Days) - Conditioned on Criticality
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View Risk Adjusted Schedules

* Generate
updated
schedules
with higher
confidence of
completion

EBHS o -

Register-Rocket Plan with Correlation.mpp - Project Professional

GANTT CHART TOOLS

TASK = RESOURCE  REPORT  PROJECT  VIEW  ADDINS  DEVELOPER  JACS FORMAT
ey M Cut o ™ park on Track - | awnpa)
r Calibri -1 mEmees - f q w
E j Egy Copy - J @ Respect Links ? 2 5_?
Gantt  Paste " ) B T U M- A - 5% 5 w8 och ) Manually = Auto | Inspect Move Mode
Chart~ - Format Painter - £ Inactivate Schedule Schedule - - -
View Clipboard Font [ Schedule Tasks
JACS Duration JACS Start Result

0 Mame - Duration v  Result (80%) ~ Start - (80%) - Finish -

1462y 4 Design 225 days 252 days wWed 1/4/06 Tue 1/31/06 Tue 11/14/06

156 Initial design 40 days 42 days Wed 1/4/06 Tue 1/31/06 Tue 2/28/06

16 62y Design guidance system 60 days 62 days Wed 3/1/06 Wed 3/29/06 Tue 5/23/06

1762y Select configuration 10 days 12 days Wed 3/1/06 Wed 3/29/06 Tue 3/14/06

186 Design fuel system 80 days 112 days Wed 3/15/06 Fri4f14/06 Tue 7/4/06

0 19 % Design rocket engine 120 days 124 days Wed 3/15/06 Fri 4/14/06 Tue 8/29/06
—
=]

E 20y Design frame 54 days 62 days Wed 3/15/06 Frid/14/06 Mon 5/29/06
4]

< 216y Final design 55 days 77 days Wed 8/30/06 Wed 10/4/06 Tue 11/14/06

22y 4 Fabrication 180 days 220 days Wed 11/15/06 Tue 1/16/07 Tue 7/24/07

2364, Fabricate frame, fuel 80 days 91 days Wed 11/15/06 Tue 1/16/07 Tue 3/6/07

system and engine

2462y Fabricate guidance system 110 days 126 days Wed 11/15/06 Tue 1/16/07 Tue 4/17/07

2562, Assemble 30 days 42 days Wed 6/13/07 Frig/f21/07 Tue 7/24/07

26/62y 4 Testing 170 days 203 days wed 3/7/07 Tue/22/07  Tue 10/30/07

27162y Test frame, fuel svstem and a5 davs an davs Wed 2/7/07 Tue 5/22/07 Tue 4/24/07

READY ™5 NEW TASKS : AUTO SCHEDULED
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1 Summany
Milestone
Task
- m Deliverable

Insert

JACS Finish
Result (80%) -

Tue 1/16/07

Bugust 21

?.'4
Wed 3/29/06
Fri 6/23/06
Thu 4/13/06
Thu 9/14/06
Wed 10/4/06
Fri 7/7/06
Tue 1/16/07
Thu 11/15/07
Tue 5/22/07
Mon 7/9/07
Thu 11/15/07

Mon 2/25/08

Tue 7/17/07
e

? - 8 X
Elliott, Darren LA Tecolote = ﬂ 5 X
Motes 1 v
E “L\S it Find
[ Details & Clear~
Information __. Scroll
L Add to Timeline 4o Tack 19 Fill -
Properties Editing n
March 1 September1l March 21 October |~
12/4 3/5 6/4 93 1273 34 6/3 92 12
LL I
L . p $9,713,790.59
& $2,649,097.40
3,158.07
546,573.2T
$962,929.55
1
11,
$5,906,312.01
$3,841,736(01
N
B 51,74
1 1
. =




JACS Insight: Dashboard Charting Tool

e Quickly view JACS top level
results in dashboard-style
format

e Customize the dashboard to
your areas of interest

Copyright © Tecolote Research, Inc. 2019



ACEIT Training Classes

. ] . -
ACEIT offers hand-on training opportunities .
ACEIT Training Approach

o ACEIT for Model Builders — 4 days
o ACEIT for Reviewers — 2 days

Teach me and | remember. « ACEIT for Advanced Model
Builders - 4 days

o ACEIT for CER Developers:

Tell me and | forget.

Involve me and | learn.

B oot COS$TAT — 2 day
* Instructors with real-world experience using * ACEIT for Schedules: JACS -2
ACEIT days

e Onsite courses available upon request

Copyright © Tecolote Research, Inc. 2019



. ™ . - c.prototype.activale= LF» U
igger({type: "shown.bs.tab",relatedTarget e[6]})})}}}- i i = =5 _ T

, » .active™).removeClass(“active™).end().find( ' [data-toggle="tab ]").attr("aria-expanded™, 1 1.
ia-expanded”, 10),h?(b[@].offsetWidth,b.addClass("in") ) :b.removeClass(“fade"),b.parent("” .dropdo
)-find("[data-toggle="tab"]").attr("aria-expanded”, !0) ,e&&e()}var g=d.find("> .active™”),h=e&&

E-J”':M* ("> .fadeg).1 h):g.length&&h?g.one("bsTransitionEnd”,f) .emulateTransitionEnd
2 Var gd=g, t _ 5 E He
show™)}; » L lﬂ#"‘c*a-“"*tab-"ﬂcﬂnﬂlct=+uﬂ ction(){return a.fn.t

- o & : a-api”, ‘[data-toggle="tab" 1" o o
se strict™;function b(b){return i _ ]';e).on("click.bs._ tab.da
S0 BEdars s _.]'f _ ‘thls.Eachffunct10r1{'}{1_;ap d=a(this ol o - s & sacts

* \isit www.ACEIT.com
® Please contact ACEIT Sales

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