Avtmated Cont Exli=o2irg hiew sted kb

Using Unitized Uncertainty
Distributions in ACEIT

* *  ACEIT Users Workshop

February 1-2, 2010

- >~ Jeff McDowell
u = '-:"'q,_
AR

o
.

Pending: Approved for Public Release



ACEIT

B Background and Definition
m Simple Example Exercise
m Refined Definition

m Catalog

m Expanded Exercise

m Best Practices

B Summary
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ACEIT

B There is an ever-present desire for general-
purpose distributions to apply to WBS
elements by commodity.

B Ongoing research sponsored by the Air
Force Cost Analysis Agency will meet this
need.

® Product will consist of a metrics manual of
unitized distributions organized by
commodity and WBS.
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ACEiT Algebraical I

Given:
Cost Element o gstimate = YOUr Methodology

Its uncertainty can then be expressed:

Cost Element cerainty = f(YOur Methodology,
Distribution Shape, Distribution Parameters)

B Situation-specific
m Not Reusable
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A('EiT Short Definition

m A distribution with a center value of one.
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A Simple Example
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ACEiT Estimate the Cost of Lunch




Most Likely = $5.00 J

[High Bound= $10.00
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Low Bound= $4.00 J

Approved for Public Release

Mean = (min + mode + max)/3
Mean = (4 + 5+ 10)/3 =6.333
Std Dev = sqrt((min? + mode? + max? —
min*mode — min*max — mode*max)/18)
Std Dev = sqrt((42 + 52 + 102 — 4*5 — 4*10 —
5*10)/18) = 1.312

9



Given:

Lunch =5.00

Point Estimate

Its uncertainty can then be expressed:

Lunchy,cerainy = f(Triangular, Low=4.00,
ML=5.00, High=10.00)
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B AcE 7.2 - [Unitized ACEIT Workshop 1.aceit - RISK All Columns (BY 20105)]

:% Fle Edt Miew Documentation Calc  Cases  Reports  Tools  Window  Help

=R T R e e S A <10 < A-5-|B 7 U %R
| A fe [y
/"% Unitized ACEIT ..Jumns (BY2010$) ,
o ; Point : Distribution e Lo High
WES/CES Description Unigue D Ectimals Equation / Throughput s PE Puosition in Distribution (Valug) (Valug)
14 "Meals Estimate *Estimate
15 Lunch 5.000 (29%:) * & Triangular lode 4 10
16
17 FINPUT WARIABLES *IN_WAR
13

m All well and good, but:
e Situation-specific
e Not Reusable
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m Estimate the Cost of Breakfast
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ACEiT ' and Dinner

Given:
BreakfaStPoint Estimate =4.00
DinnerPoint Estimate =15.00

Insufficient information to express their
uncertainty:

Breakfast,cerainyy = f(PE=4, Shape Unknown,
Bounds Unknown)

Dinner,certainty = F(PE=15, Shape Unknown,
Bounds Unknown)
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ACEiT Bounds From a Known Case

m Cannot use the known case’s parameters directly

m Can only use their relative values
m Use Linear Transform: Divide through by the central value

Most Likely = $5.00 / $5.00 J
=1.00

{High Bound= $10.00 / $5.00J
=2.00

Low Bound= $4.00 / $5.00 J

= 0.80 \

01 February 2011 Approved for Public Release 14
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‘ Most Likely = 1.00

- High Bound = 2.00

T T T T T T T T T T T T T T T T T 1
40% 50% 60% 70% 80% \907m~100% 110% 120% 130% 140% 150% 160% 170% 180% 190% 200% 210% 220% 230% 240%

Low Bound = 0.80
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Mean = (min + mode + max)/3

Mean = (4 + 5+ 10)/3 = 6.333

Std Dev = sqrt((min2 + mode? + max? —
min*mode — min*max — mode*max)/18)

5+*10)/18) = 1.312

Std Dev = sqrt((42 + 52 + 102 — 4*5 — 4*10 —

Also Scale Linearly

Mean = (min + mode + max)/3

Mean = 6.333/5=1.267

Std Dev = 1.312 /5 = 0.262

Mean = (0.8 + 1 + 2)/3 =1.267
Std Dev = sqrt((min2 + mode? + max2 —
min*mode — min*max — mode*max)/18)

Std Dev = sqrt((0.82 + 12 + 22 — 0.8*1 —

0.8*2 — 1+2)/18) = 0.262

Most Likely =

$5.00 / $5.00 J
=1.00

= 2.00

= 0.80

Low Bound= $4.00 / $5.00 J

{High Bound= $10.00 / $5.0

S5

S6 S7 S8

$9 $10

S11

$12

§
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ACEiT — and Dinner

Given:
BreakfaStPoint Estimate =4.00

Point Estimate — .00
DmnerPoint Estimate — 15.00

Lunch

Using Unitized Distributions to express uncertainty:
Breakfast,cerainty = (PE=4) * Triangular (0.80, 1.00, 2.00)
Lunchyncertainy = (PE=5) * Triangular (0.80, 1.00, 2.00)
Dinner y,cerainyy = (PE=15) * Triangular (0.80, 1.00, 2.00)
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B AcE 7.2 - [Unitized ACEIT Workshop 3.aceit - RISK All Columns (BY 20105)]

% Fle Edt Yew Documenkation Calt  Cases  Reports  Tools  Window  Help

D03 R A 0 K BB AR O 3= % 5 <3 0T oo o e 110 <A~ OB Z U % [ R AlCobmns Pl e I
2 =] A da

¥ Unitized ACEIT ..lumns {(BY2010%)

- g Point g Distribution e e o (Low (%o of | Mode (% of |[High (% of) Law High
WEBS/CES Description Unigue D Estimate Equation f Throughput Farm PE Puositian in Distribution PE) PE) PE) el |

14 “Meals Estimate *Estirnate

15 One Day's Meals 24.000 (15%) *

16 Breakfast 4.000 (23%) * 4 Triangular Undefined 80 100 200

17 Lunch 5.000 (283%) * = Triangular Undefined 80 100 200

158 Dinner 15.000 (28%) * 15 Triangular Undefined 80 100 200
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Unitized

m For reference, note unitized approach and discrete approach
yields the same result

¥ Fie

Edit VYiew Documentation Calc

Cases

Reports  Tools  ‘Window Help

BT R R R R APy S A g HE 210 A OBz U Biuacin: - T8 E
32 A -3
¥ Unitized ACEIT ...lumns (BY2010¢)
WEBSACES Description Unigue ID Esl‘:’ti?:::te Equation / Throughput DISII:rIDhrrL'Ir:IUn PE Fasition in Distribution Lm;gc' i MDdPEE(;ﬁ i ng};gﬁ tl (\ZDEE) (\/Ha:ﬂhe)
14 "Meals Estimate *Estimate
15 One Day's Meals 24.000 (15%) =
1B Breakfast 4,000 (23%) = 4 Triangular Undefined g0 100 200
17 Lunch 5.000 (23%) = 5 Triangular Undefined g0 100 200
18 Dinner 15.000 (28%) = 15 Triangular Undefined g0 100 200
19
20 One Day's Meals 24.000 (15%) *
21 Breakfast 4.000 (253%) = 4| Triangular Mode 3.20 g
22 Lunch £.000 (28%) * 5 Trangular Mode 10
23 Dinner 15.000 (26%) = 15 Triangular Wlode 12 30
24
25 INPUT WARIABLES "IN WAR
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ACEiT — Disributions

Given:
Cost Element o gstimate = YOUr Methodology

Its uncertainty can then be expressed:

tributi ;

Cost Element j,cortainty =
Your Methodology * Unitized Distribution

01 February 2011 Approved for Public Release 20



Refined Definition
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ACEIT

m A unitized distribution has a center value of
one.

B A unitized distribution Is designed to be
modeled as a multiplier of point estimates.

m A unitized distribution is useful when
discrete bounds or distribution shape is
unknown.
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Catalog of Unitized
Distributions
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ACEIT

B The AFCAA Cost Risk and Uncertainty

Analysis Metrics Manual (CRUAMM) will
provide guidelines and empirical metrics for
developing cost uncertainty analyses

m A Catalog of Empirically-Based Unitized
Uncertainty Distributions

Sample My Point Estimate is the:
Dataset cv Mean Median Mode
WABS # and Stratification Class nn Lognormal (Mean, Std Dev) Lognormal (Mean, Std Dev) Lognormal (Mean, Std Dev)

WBS # and Stratification Class

nn

Normal (Mean, Std Dev)

Normal (Mean, Std Dev)

Normal (Mean, Std Dev)

WBS # and Stratification Class

nn

Triangular (Low, Mode, High)

Triangular (Low, Mode, High)

Triangular (Low, Mode, High)

WBS # and Stratification Class

nn

Beta (Low, High, Alpha, Beta)

Beta (Low, High, Alpha, Beta)

Beta (Low, High, Alpha, Beta)

01 February 2011

Approved for Public Release
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Instructions

Sample My Point Estimate is the:
Dataset cv Mean Median Mode
WABS # and Stratification Class nn Normal (Mean, Std Dev) Normal (Mean, Std Dev) Normal (Mean, Std Dev)
WABS # and Stratification Class nn Lognormal (Mean, Std Dev) Lognormal (Mean, Std Dev) Lognormal (Mean, Std Dev)
WABS # and Stratification Class nn Triangular (Low, Mode, High) | Triangular (Low, Mode, High) | Triangular (Low, Mode, High)
WABS # and Stratification Class nn Beta (Low, High, Alpha, Beta) | Beta(Low, High, Alpha, Beta) | Beta (Low, High, Alpha, Beta)
Distribution Type | PE Position Priority 1 Priority 2 Priority 3 Priority 4 Priority 5 Priority 6 Priority 7
Mean/
Median/ cv < sSD Sp H L
Maormal Mad Legend:
oce L = Low (Value) or Low (% of PE
Low High H = High Value or High (% of PE
Note that you should also enter Low
IMean/ \ Percentile and High Percentile when entering
N Low and/or High values.
Median/ ASE cv sD S H L =Sp
Log MNormal Mode < / ¥ gE - gkﬁfd
ASE = Adjusted SE
Low High CV = Coefficient of Variation
SD = Standard Deviation
Mode%.CV Mode = Mostlikely value
Triangular (See Hode h Wade% H ar SkHor SDH or SpHor F:.lrode% . Sk CV or Sk 8D Mode% = Confidence probability of the mode
Mote 1) ' Mode% L SkL SD.L SpL o or Sk.Sp Note 1:
s For the Triangular distribution, enter the
IMode%. Sp confidence level of the mode in the Mode %
oV alpha H alpha column. The confidence must be between
Beta Maode AIPna. L.H.alpha. beta ).H alpha.beta EIRNa. L.alpha. beta 0.0and 1.0. Enter the PE variation with fixed
beta heta range in the Spread field.
Mode%.CV Note 2:
or Sk.CV or Mode% H or Moda® L For the Uniform distribution, enter the
Y Y c Mode% L or confidence level of the input cost in the
Mode Mode%.SD Sk.SD or SkH SkL Mode% column. The confidence must be
or Sk.Sp between 0.0 and 1.0. Even more
Mode%. Sp specifications for Uniform are allowed. See
- help topic for Uniform for the complete list.
CV or
Uniform . . Note 3:
(see Mote 2) f:-’lean.f SDor For Weibull distribution, partial inputs have
Median Spor different meanings depending on the fields
H entered. For example, if spread is given
alone, it must be a preset selection (i.e., L, M
CV. Hor or H). Values for Scale (b) must be between
Undefined SD Her 0.0001 and 30000.0. Range for Shape
Sp. H (alpha) is 1.0 to 300.0. For the Priority 4
case, the Low Percentile is always 0.0%, and
Low H the Skew is the confidence of the
Weibul mode. This v_alue mugt be between 0.0 and
M Mode Shape. Scale | L. H Sp Made % or L Sk 0.5. See Weibull Distribution for more
(See Note 3) information.

Source: ACEIT Help
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a Steps in defining a
distribution:

e Step 1: Enter the method or
throughput for the row.

e Step 2: Select a distribution
type — What is the shape of
the uncertainty you want to
model?

e Step 3: Enter the Point
Estimate (PE) Position —
What does the point estimate
represent (i.e. the mode, low,
high, median, unknown)?

e Step 4: Indentify the
remaining shape of the
distribution — This will vary
depending on the PE position
and the bound information
you have available to you.
When the distribution is
fully specified the status
will say Complete.

Source: RI$K Training 12 Apr 2010

01 February 2011

to Enter Distribution Information

Advanced mode of the Input All From RI$K tab

v Input All Form

Selected Row Move ltem
QIS

Include Children

Tef T B E

§ wWBS/CES
§  Configuration Functions
§ Esfimate
-3 Estimate
=~ Z Total
=X Manufacturing
» AirVehicle
» Integration
» SEPM
» Other

§ INPUT VARIABLES

%]
Title: ilntegralinn | Phasing Method: IZI
Unique 1D: | | Feplace Unique [0
EquationThroughput:
016" AVS

| Summary | Adjustments I rputs | Leaming | Spread Tota [ De
5 Ad | Pt Irputs | L | Spread Total| RISK [DEC | De ¢ »

RIFE Distribution 5 pecification
Distribution: ‘ | P.E.Positio
Available Parameters: RIE Specification;
 Parameter | Pararneter - Walue [ % | Wal | Edit
B
@4
B -
v e >
Status Mo RIEE E stimate: | $10,346.660 "
[Erouping Cumulative Diztribution Functions
ID: | [areiD..
Shength: ’7 Schedule/Technology Penalty
Penalty: —l

I_ Basic H Llogze ][ Help ]

Copyright © Tecolote Research, Inc. April 2010
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. An Expanded Example

"\-:'"\-\.‘
o m,
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Edit  Wiew Documentation  Calc

m Begin with a point estimate

B ACE 7.2 - [Unitized ACEIT Workshop 4.aceit - Methodology (BY 20105)]
: ¥ File

ARRE=A" N R= RSN TEE =N A 1 SN PS5 ARt R

Cases Reporks  Tools

29

] S D o

/% uUnitized ACEIT ..ology (BY2010%) *,

WEBS/CES Description

Paint Estimate

*Sample Estimate
Systemn

Structure
Sensor
Cammunication
Fower

4 100.000 *
400.000 *
2,000,000 *
00000 -+
go0.0oo -+

01 February 2011

Approved for Public Release
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B Locate appropriate table

m Select row for your WBS and Class

Distributions

m Select column for the your point estimate interpretation

Sample My Point Estimate is the:
Dataset Ccv Mean Median Mode
Sensor, IR 0.490 Normal (1.000, 0.4872) Normal (1.000, 0.4872) Normal (1.000, 0.4872)
Sensor, MMW 0.349 Normal (1.000, 0.3490) Normal (1.000, 0.3490) Normal (1.000, 0.3490)
Sensor, Laser 0.670 Normal ( 0, 0.6732) Normal (1.000, 0.6732) Normal (1.000, 0.6732)
Sensor, Tri-mode 0.855 Beta (0.28, , 0.44, 2.89) Beta (0.82, 7.42, 0.44, 2.89) Beta (1.00, 15.07, 0.44, 2.89)
Sample My Point Estimate is the:
Dataset CcV Mean Median Mode
‘ Structure, Air, Composite 0.560 Lognormal (1.0000, 0.6408) Lognormal (1.1969, 0.7602) Lognormal (6.1976, 1.1691)
Structure, Ground, Composite 0.981 Lognormal (1.0000, 1.6189) Lognormal (1.9029, 3.0807) Lognormal (6.8904, 11.1551)
Structure, Air, Aluminum 1.320 | Triangular (0.00, 0.0185, 2.9815) | Triangular (0.00, 0.0210, 3.3888) | Triangular (0.00, 1.0000, 16.1310)
Structure, Ground, Aluminum 0.125 Normal (1.0000, 0.1256) Normal (1.0000, 0.1256) Normal (1.0000, 0.1256)
Sample My Point Estimate is the:
Dataset CcV Mean Median Mode
Communication, UHF XMTR 0.526 | Triangular (0.00, 0.6585, 2.3515) | Triangular (0.00, 0.6910, 2.5088) | Triangular (0.00, 1.0000, 3.6310)
Communication, VHF Ground 0.567 | Triangular (0.00, 0.0185, 2.9815) | Triangular (0.00, 0.0210, 3.3888) [ Triangular (0.00, 1.0000, 16.1310)
Communication, UHF Air 0.350 Normal (1.000, 0.3490) Normal (1.000, 0.3490) Normal (1.000, 0.3490)
Communication, UHF Sea 0.423 | Triangular (0.00, 1.4385, 1.5715) | Triangular (0.00, 1.3610, 1.4788) [ Triangular (0.00, 1.0000, 1.0910)
Sample My Point Estimate is the:
Dataset CcV Mean Median Mode
Power, Battery, NiCd 0.594 Beta (0.19, 2.33, 0.87, 1.44) Beta (0.21, 2.55, 0.87, 1.44) Beta (0.19, 12.39, 0.87, 1.44)
Power, Battery, Li 0.919 Beta (0.07, 3.87, 0.56, 1.74) Beta (0.11, 5.47, 0.56, 1.74) Beta (0.07, 52.02, 0.56, 1.74)
Power, Networks 0.801 Beta (0.07, 2.72, 0.66, 1.20) Beta (0.08, 3.20, 0.66, 1.20) Beta (1.00, 38.65, 0.66, 1.20)
Power, Generator 0.600 Lognormal (1.1969, 0.7602) Lognormal (6.1976, 1.1691)

Lognormal (1.0000, 0.6408)

01 February 2011

Approved for Public Release




a Steps in defining a
distribution:

Step 1. Enter the method or
throughput for the row. )

¢ Step 2: Select a distribution)
type — What is the shape of
the uncertainty you want to
\__model?

§ Step 3: Enter the Point
Estimate (PE) Position —
Use “Undefined” for Unitized
Distributions.

J
<

\ J
(Step 4: Indentify the )
remaining shape of the
distribution — This will vary
depending on the PE positio
and the bound information
you have available to you.
When the distribution is
fully specified the status

—

will say Complete.
NG

)

01 February 2011

B Input All Form El

Selected Row

Tove Item

Include Children

G 4 DRI E

§  Configuration Functions

Title: | Struchure

Unique 10 |

Equation/Throughput:

| Phazing Methad:
| Replace Unigue 1D ﬁ Phazing ‘wizard

400

&% Eq Builder...
G CER Lib...

| Summary | Adjustments | FY" Inputs || Leaming | Spread Tutall Rk |DEC ||E SR

§ Meals Estimat!a Distribution S pecification
3 Meals Estimate N\
=X System Distribution:™| Logh ormal _ll-m@ | Undefined “ |
2 g‘fucture || bvabebleParmmeem RISK Specification:
W Parameter 1 Parameter Yalue | & Wal Edit &
’ Mo Mean 100 ® | O
b Fower | — Wedian - |5td. Deviation BOE GO
: Law
§ INPUT waRIABL [P —
Higfr Parcentie b
Adi 51 Emor | < I
Status: Complete E stimate: 400,000 [B12) °
Grouping Cumulative Diskibution Functions
ID: | [GpiD. |
Strength ’7 Schedule/Technblogy Penaly
Penaltyr I
Sﬂmpie
lataset cv Mean \
- - -
tructure, Air, Composite 0.560 Lognormal (1.0000, 0.6408) Iﬂ -
tructure, Ground, Composite 0.981 Lognormal (1.0000, 1.6139)

Approved for Public Release
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a Steps in defining a
distribution:

Step 1. Enter the method or
throughput for the row. )

¢ Step 2: Select a distribution)
type — What is the shape of
the uncertainty you want to
\__model?

§ Step 3: Enter the Point
Estimate (PE) Position —
Use “Undefined” for Unitized
Distributions.

J
<

\ J
(Step 4: Indentify the )
remaining shape of the
distribution — This will vary
depending on the PE positio
and the bound information
you have available to you.
When the distribution is

fully specified the status

—

will say Complete.
NG

)

01 February 2011

——

B Input All Form

Selected Row

Tove Item

m ﬂ B Equation/Throughput:
— 00

Include Children

L4 DA DE

§  Configuration Functions
§ Sample Estimate
3 Sample Estimate

Title: |Sensor

Unique 10 |

iztribution 5 pecification

N\

| Phazing Methad:
| Replace Unigue 1D ﬁ Phazitg ‘wizard

&% Eq Builder. .
G CER Lib...

Summary | Adjustments | FY Inputs | Leaming | Spread TDtaI| Ri$t. |DEC | De ¢ *

=X System Qislribulion:‘ﬁ%rmal VJWUndeﬁned V|
‘ gtructure  Awailable Parameters Rtk Specification:
W Parameter |4 7 Paiameter Value | % | Val |Edit
i ‘ Power Moce Hean 100 ® |0
’ | | ——TTadian -~ | |5td. Deviation 4872 il
) {ow
2 Alternates [P ———
: UT WaRIABLES High . ]
o Higfr Parcentie b
[l v < |2
Status: Complete E stimate: 2.000.000 [49%) *
Grouping Cumulative Distribution Functions
ID: | |[GpiD..|
Strength li Schedule/Technoldgy Penaly
— Ponee | |
Sample
Dataset cv Mean
Sensor, IR 0.450 Normal (1.000, 0.4872) il
Sensor, MMW 0.349 Normal (1.000, 0.3490)
Approved for Public Release 31



a Steps in defining a
distribution:

Step 1. Enter the method or
throughput for the row. )

¢ Step 2: Select a distribution)
type — What is the shape of
the uncertainty you want to
\__model?

§ Step 3: Enter the Point
Estimate (PE) Position —
Use “Undefined” for Unitized
Distributions.

J
<

\ J
(Step 4: Indentify the )
remaining shape of the
distribution — This will vary
depending on the PE positio
and the bound information
you have available to you.
When the distribution is
fully specified the status

will say Complete.
\ T =emP J

01 February 2011

B2 Input All Form [il

| PBhasing Method:

Selected Row Mowe [tem Title: |I:Dmmunication
—— E] Unique D | | Replace Unique 1D ﬁ FPhazing ‘wizard
m (3 | Equation/T hroughput:
o 300 ——
Include Children | 5 EqBuilder.. |
[ il CER Lib..
6 R E
§ Eonfiguratio_n Functions | Summary || Adjuztmentsz || Fi' Inputz || Learning || Spread Total| RISk | DEC ||E Sy
§ Sample Estlmatg Diztribution S pecification
3 Sample Estimate N
25X Spstem Distribution=] Triamgular + | PE.Posliog Undefined v
» gtlucture || b et RI$K Specification:
_/'V Parameter  |# 1 Parameter Value | % | Wal | Edit]
1 ~ LCommunication - Mode o505
+ Power | Skew o | |Low 0
) e Low Percertile i
T Alemates $id Dewviation High 23515
- High Percentile 100
| HPUT WaRIABLES
. : : E stinnat
Note: Low and High Percentile at absolute
1 = Curnulative Didribution Functions
ID: | |GpiD..| | Wiew Custom COFs
Shength Ii Schedule/Techriplogy Penalty
Penally. | 1
Sample
Dataset CcVv Mgan\
"
Communication, UHF XMTR 0.526 | Triangular (0.00, 0.6585, 2.3515)
Communication, VHF Greund 0.567 | Triangular (0.00, 0.0185, 2.9815)

Approved for Public Release
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a Steps in defining a
distribution:

Step 1. Enter the method or
throughput for the row. )

¢ Step 2: Select a distribution)
type — What is the shape of
the uncertainty you want to
\__model?

§ Step 3: Enter the Point
Estimate (PE) Position —
Use “Undefined” for Unitized
Distributions.

J
<

\ J
(Step 4: Indentify the )
remaining shape of the
distribution — This will vary
depending on the PE positio
and the bound information
you have available to you.
When the distribution is
fully specified the status

Bd Input All Form |'§|

Selected Row Move ltem

=,

Include Children

NELYE:

Title: |F'u:|wer

| Phazing Method:

Unique 10: |

| Replace Lnique 101 ﬁ FPhaging Yizard

E quatian,/Thraughput:

»300

[ Eq Builder..
£ CER Lib..

will say Complete.
NG

01 February 2011

§ Ennfiguratiqn Functions Surmary | Adustments | FY Inputs | Leaming | Spread Total| Rk |DEC ||E L
§ SampleEsllmatfa igtribution S pecification
13 Samnple E stimate N
=% System Distribution: ™ |Beta i :|Undefined v|
! gtluctule | & arameters: _RI%K Specification:
- - CEmmunicatinn Parameter Parameter Value | % | Val Edit
’ P [l Low 13.00 ® O
* L—CI Low Percentile 0 &
- Skew High 2330 @O :
% Aemates High Percentile 100
| — Alpha 187
| INFUT VaRIABLES B Retn a4
v &
Note: Low and High Percentile at absolute E stimate} B00.000 [36%] *
L Note: Alpha and Beta entered as +1 Curnulative Diskibution Functions
ID: | |[GpiD..
Shenath ’71 . Schedule/Technblogy Penalty
Sample
Dataset cv Mean\
Power, Battery, NiCd 0.594 Beta (0.19, 2.33,0.87, 1.44)
Power, Battery, Li 0.919 Beta (0.07, 3.87, 0.56, 1.74)

Approved for Public Release
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O ace7.2 - [Unitized ACEIT Workshop 4.aceit - RISK All Columns (BY20105)]

i¥ Fle

Edit  Wew Documentation Calc

Cases

Reports  Tools  ‘Window  Help

| 10 TA-b-|B I H|?u5!§RI$KRIIC0lumns

- E 2 28-S

33

< S o

¥ Unitized ACEIT ...lumns (BY2010$)

WWES/CES Description Point Estimate |Equation / Throughput DIS't:rIDhrE:Dn PE Puosition in Distribution Mea;E()% i (gottéfDF?l\é) LD\'\;(EO? e MDdPEE(;)B R nggga ol Alpha Beta
15 | System 4,100.000 (44%) *
16 Structure 400,000 (B1%) * 4000 LogMormal Undefined 100 64.08
17 Sensor 2,000.000 {45%) * 2000 Marmal Undefined 100 48.72
18 Carmrmunication 200.000 (54%) * 900 Triangular Undefined 0 65.85 23515
19 Pawer B00.000 (36%) * g00 Beta Undefined 19.00 233.00 1.87 2.44

01 February 2011

Approved for Public Release
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ACEiT Positions

m Each of the preceding four elements
assumed the point estimate was the mean.

® The next two elements assume the point
estimate is the Median and the Mode.

01 February 2011 Approved for Public Release 35



a Steps in defining a
distribution:

Median Point Estimate

B Input All Form E

Step 1: Enter the method or
throughput for the row.

¢ Step 2: Select a distribution)
type — What is the shape of
the uncertainty you want to
\__model?

§ Step 3: Enter the Point
Estimate (PE) Position —
Use “Undefined” for Unitized
Distributions.

J
<

\ J
(Step 4: Indentify the )
remaining shape of the
distribution — This will vary
depending on the PE positio
and the bound information
you have available to you.
When the distribution is
fully specified the status

—

—

Include Children

Lt X 2R P E

| Phasing Method:

| Feplace nique (D :ﬁ Phazing ‘wizard

Selected Row Tovve [tem Title: |Structure, FE iz Median
: B
] & E Unigue D |
) m ﬂ Equation/Thraughput:

400

& Eq Builder...
G5, CER Lib...

I3 Sample
% System

Configuration Functions
Sample Estimate

E stimate

% Alternates o

3 PE Position Undefined
»+ Structure, PE is Mean
» Structure, PE iEh

g, PE iz Mode

3] PE Position Defined
» Structure, PE is Mean
» Stucture, PE iz Median
+ Structure, PE iz Mode

§ INPUT WaRIABLES

| Summary | Adjustments | FY Inputs | Leaming | Spread Total| RISE | DEC ||E S

\EU.%trihution Specification
Driztribwtion | [Safelg [=5E

elers:

RI$K. Specification:

iaTg |Undefined v|

Status: Complete

Grouping
ID: [bb |[EpiD..|
Strength: |1

Pararneter 2 Farameter Yalue | | Wal | Edit)

Mean 1192 ® O
|_—| Median .. | | 5td. Deviation ROz O

Low

Low Parcantia g

Hicgfr W - —

High Parceantia 4

Adi 5rd Evor | ¥ 3 I

E stimate: 400.000 (50%) *

Curmulative Distribution Functions

Wiew Custom CDFz

Schedule/Technology Penaly

Penalty: _—l

will eav Camnlata Sample Mv'mizate isthel Paic Il e 11 Hen |
'ataset cv Mean Median Mode
tructure, Air, Composite 0.560 Lognormal (1.0000, 0.6408) Lognormal (1.1922, 0.7602) Lognormal (1.6676, 1.0791)
tructure, Ground, Composite 0.981 Lognormal (1.0000, 1.6189) Lognormal (1.9029, 3.0807) Lognormal (6.8904, 11.1551)
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a Steps in defining a

distribution:

Mode Point Estimate

B Input All Form E

N
Step 1: Enter the method or|____

throughput for the row.

y, | Golm

\__model?

¢ Step 2: Select a distribution)
type — What is the shape of [——
the uncertainty you want to

Selected Row Tovve [tem

@ B Unigue D |

Include Children

Lt X 2R P E

Title: |Structure, FE iz Mode

| Phasing Method:

| Feplace nique (D :ﬁ Phazing ‘wizard

Equation/Thraughput:

400

& Eq Builder...
G5, CER Lib...

§ Step 3: Enter the Point

Sample Estimate
13 Sample Estimate
% System

J
<

Configuration Functions

Estimate (PE) Position —
Use “Undefined” for Unitized

\ J
(Step 4: Indentify the )

distribution — This will vary
depending on the PE positio
and the bound information
you have available to you.
When the distribution is
fully specified the status

% Alternates o

3 PE Position Undefined
» Structure, PE is Mean
+ Structure, PE iEh

Distributions. — |

3] PE Position Defined
» Structure, PE is Mean
» Stucture, PE iz Median
+ Structure, PE iz Mode

remaining shape of the — |

—

§ INPUT WaRIABLES

| Summary | Adjustments | FY Inputs | Leaming | Spread Total| RISE | DEC ||E S

\EU.%trihution Specification
Driztribwtion | [Safelg [=5E

elers:

RI$K. Specification:

iaTg |Undefined v|

| —| Median 5
Low

L aw Parcentie
g B

Higir Parcentie

Adi 5fd Lror ¥

Status: Complete

Grouping

Parameter *alue % Wal Edit

[ear_____Jies’s © O
Std. Deviation 10791 & O

Pararneter 2
m

Gl

ID: |ce e,

Strength: ’17

4\
v
>
E stimate: 400,000 [28%) *
Curmulativg Distribution Functions

[Eiew Custom CDFz

Schedule/l echnology Penaly

Penalty: _—l

will sav Complete . mpie My PoifitEstimateris the:| Baic 11 Che 11 Feb |
)ataset cv Median Mode
tructure, Air, Composite 0.560 Lognormal (1.0000, 0.6408) Lognormal (1.1922, 0.7602) Lognormal (1.6676, 1.0791)
tructure, Ground, Composite 0.981 Lognormal (1.0000, 1.6189) Lognormal (1.9029, 3.0807) ognorma
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Best practices
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=

B acez.2- [Unitized ACEIT Workshop 5.aceit - RISK All Columns [BY 20105)]

IW File Edit Wiew

Docurnentation

Zalc  Cases

Reporks  Tools  wWindow  Help

Distribution as “Undefined”

m Retain positive control over model inputs

P S s S B S W9 ek 28 S| < F | 100% *!iﬂrial

45 -

[ Fx i

/' Unitized ACEIT ...lumns (BYZ2010%)

i | Unitized SCEIT Work, . kimate, with Risk]l\\‘

WES/CES Description

Point Estimate

Equation / Throughput

Distribution
Farm

PE Position in Distribution

Mean (% of| Std Dev
PE) (% of PE)

27 *PE Position Undefined

28 Structure, PE is Mean 400.000 (B2%) * 4000 LogMarmal Undefined 100 B4.03
29  Structure, PE is Median 400.000 (50%) * 4000 LogMormal Undefined 11922 76.02
30 Structure, PE is Mode 400.000 (23%) * 4000 LogMarmal Undefined 166.76 10791
1
32 *PE Pasition Defined
33 Structure, PE is Mean 400.000 (B2%) * 4000 LogMarmal Mean B4.03
34 Structure, PE is Median 400.000 (50%) * 4000 LogMormal hedian 76.02
35 Structure, PE is Mode 400.000 28%) * 4000 LogMormal Mode 107.91
Sample ivly Point Estimate is the:
'ataset cv Mean Median Mode
tructure, Air, Compasite 0.560 Lognormal (1.0000, 0.6408) Lognormal (1.1922, 0.7602) Lognarmal (1.6676, 1.0791)
tfructure, Ground, Composite 0.981 Lognormal (1.0000, 1.6189) Lognormal (1.9029, 3.0807) Lognormal (6.8904, 11.1551)
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B Tempting idea: Simplify body of your
estimate by defining distributions as Input
Variables.

-
B AcE7.2 - [Unitized ACEIT Workshop Pitfall.aceit - RISK ALl Columns (BY 20105)]

¥ Fle Edt Wew Documentation Calc  Cases  Reports  Tools  Window  Help
P S e ) 0 La [ B Se k] e 28 S| <2 0T | 100% 'liﬂria' -0 - A-5-|B 7 U I?naaimmucmum
31 i S 04
/% Unitized ACEIT ..Jumns (BY2010$) ",
WWBS/CES Description Unigue 1D Point Estimate  |Equation f Throughput Dlslt:rlljt;?r:mn PE Position in Distribution Meagé;% l (‘itljufDF?I;)
14 *Sample Estimate *Estimate
16 System 530.000 =
16 Structures 530.000 =
17 Fwed Structure 150.000 * 150 * UDIST
18 hid Structure 200.000 * 200 * UDIST
19 Aft Structure 180.000 * 180 * UDIST
20
21 FINPUT %ARIABLES N WAR
22 |Structure Unitized Uncertainty Distribution UDIST 1.000 = 1 LogMormal Undefined 100 B4.03

B Not recommended as it results In unintended
correlation.
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ACEIT

Defined and lllustrated Unitized Distributions

®m Demonstrated How to Use Unitized
Distributions in ACEIT

m Questions
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