








L arvey Questi
" Boolean Random Variable Approach

J=(E<E)I (T<T)

rl_CO%t‘zJ) x=0 (FALSE)
JUNRI
B x=1 (TRUE)

F, (TRUE) =861/2001= 43%
-. Joint Confidence Level = 43%



= TECOLOTE
W, ResearcH, Inc. Example AnNnswer

“What 1sthe chance
the system can be delivered within
cost and schedule?”

Answer: Joint Confidence Level = 43%
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S~ Tecolor Garvey Question #2

B RESEARCH, INC.

“How likely might
the point estimate cost

be exceeded
for a given schedule?”

(Garvey, 2000)
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RESEARCH, |NC.

Effort versusDuration
S[e] = <SEER PERT, L, M, H> = <SEER PERT, 14,650, 14,650, 92,073>
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RESEARCH, |NC.

Effort versusDuration
Sle] = <SEER PERT, L, M, H> = <SEER PERT, 14,650, 14,650, 92,073>
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—sStaplish upaatec

ECOLOTE - - : . - -
e Schedule Constraint
Effort versusDuration
Sle] = <SEER PERT, L, M, H> = <SEER PERT, 14,650, 14,650, 92,073>
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ECOLOTE
RESEARCH, |NC.

Intensity Update
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Upaate Intensit

RESEARCH, |NC.

S[e] = <SEER PERT, L, M, H>= <SEER PERT, 14,650, 14,650, 92,073>

Effort versusDuration

| | /

1,000 N Solve for Work %ile @
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RESEARCH, |NC.

Effort versusDuration
Sle] = <SEER PERT, L, M, H> = <SEER PERT, 14,650, 14,650, 92,073>
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Y2’ TECOLOTE

7 Researon, Inc. Mathematical Model

Tpoint =22.3 proim =52% T,=27.0 P, = 52% Epoint = 445 P, = 5204
i - Yae 1/0.57 |
Fo'( Py ) F,* (52%)
|, = ( T e var = 2 33.96(0.57+0.76) = 1.321961E-04

E,1 _ (llaT W )]/(7aE+aT) _ ( |10'769U3'96 )]/(3.96(0.57+0.76)):|

<*>

. P(E, > Epsn ) =1~ Fg, (Epon ) =1-F, (445)=1-73%=27%
Note: <*>indicatesAerospace2004: Military Ground Operational
Note: F, (x)= CDF of random variable X at value x

Note: F)gl( p) = inverseCDF of random variable X at probability p
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ape Training Workehop - sww decaapnlingcg
=7 TECOLOTE
A e e Example Answer

“How likely might
the point estimate cost

be exceeded
for a given schedule?”

Original Position: 100% = 62% = 38% — JCL = 43%

Answer: 100% — 73% = 27% — JCL = 54%
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S~ Tecolor Garvey Question #3

B RESEARCH, INC.

“"How are cost reserve

recommendations affected by
schedule risk?”

(Garvey, 2000)
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RESEARCH, |NC.

ocate Appropriate
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S[e] = <SEER PERT, L, M, H>= <SEER PERT, 14,650, 14,650, 92,073>

Effort versusDuration

For this example, we assume schedule
(duration) reserve and cost (effort)
reserve to each be the difference between

its 50% solution and its high-confidence
solution.
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confidence probabilities for duration and
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ECOLOTE

RESEARCH, |NC. IntenSity Curve

Effort versusDuration
Sle] = <SEER PERT, L, M, H>=<SEER PERT, 14,650, 14,650, 92,073>
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ECOLOTE

RESEARCH, |NC.

Effort Solutlon

Effort versusDuration

S[e] = <SEER PERT, L, M, H>= <SEER PERT, 14,650, 14,650, 92,073>
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ECOLOTE

RESEARCH, |NC. 50% Confidence Solutions

Effort versusDuration
Sle] = <SEER PERT, L, M, H>=<SEER PERT, 14,650, 14,650, 92,073>

From thisintensity curve (I value) @
35%ile, we find the other three relevant
values associated with this solution:

469 person-months @ 70%
800 23.2 months @ 50%
319 person-months @ 50%

1,000

From these values, we can find the
associated reserve values:
1.Duration reserve: 3.8 months
2.Effort reserve: 150 person-
months

600

400

Effort (person-months)

JCL of meeting the two 50% valuesis

35%.
200

JCL of meeting the two high-confidence
values is 56%.
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RESEARCH, |NC.

Jpdate Int

ensit

EffortversusDuration
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RESEARCH, |NC.

ECOLOTE

Duration Positions
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From this new intensity curve (|
value), we update the other three
relevant values associated with this
solution:

437 person-months @ 70%

24.5 months @ 50%

297 person-months @ 50%

From these updated values, we can
find the associated updated reserve
values:
1.Duration reserve: 2.5
months
2.Effort reserve: 140 person-
months

June 2011
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ECOLOTE
RESEARCH, |NC.

Effort versusDuration
Sle] = <SEER PERT, L, M, H>=<SEER PERT, 14,650, 14,650, 92,073>

1,000 | - —
2 800
& ,’ Conclusion: By changing the desired
o 600 7 probability of the high-confidence
Q ,/ duration goal from 80% to 70% we:
oy @ ~ / 1. Reduce the necessary effort
S 400 ™ ey R4 margin by 10 person-months
L T - .7 (7% reduction),
& s = 2. Reduce the necessary duration
o7 - margin by 1.3 months (34%
200 _” reduction).
-
- = JCL of meeting the two updated 50%
0 - | | @ v /@ valuesis 51%.
12 15 18 21 24 27 _ .
. JCL of meeting the two updated high-
Duration (calendar months) confidence values is 54%.
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N2” TECOLOTE
RESEARCH, INC.

Tl_High_Confidence = T2_High_Confidence =27.0

= 80%

pTZ_H igh_Confidence

= /0%

pTl_H igh_Confidence

pE1_High_Confidence pE2_High_Confi dence

-1
Fw ( pTl_High_Confidence )

1 High Confidence

Ve

. <*>IndicatesAerospace2004: Military Ground Operational
. Fy (x)=CDF of random variable X at value x

. Fy'(p) =inverseCDF of random variable X at probability p

Joint Confidence Level of a Parametric Software Cost and Duration Estimate

I\/Iathematlcal Model

= /0%

Fy (80%)

57 (O3 96(057+076

1/0.57
] J =1235254E - 03




E,

# TECOLOTE
RESEARCH, INC.

(1,97 )" = ((1235254E - 03)" " W)

El _High Confidence — = |:E_,11 ( pE1 High Confidence ) FE_: (70%) — 469
E, s = P, (50%) =319

T,

b

1 (yag+or) 1
¥ = 0.57 ¥
(1235254E — 03)

|,

T1_50% = FT;L( pTl_High_Confidence ) = FT;L (50%) = 23'2
AT1 = Tl_High_Confidence _T1_50% =27.0-232=38

A

June 2011

= — E1_High_Confidence

—E, o, = 469-319=150
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1/(3.96(0.57+0.76)) }

}J/(s.96(0.57+0.76)) ]

Mathematlcal Model

<*>

d<*>
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TECOLOTE

RESEARCH, |NC.

E, =

-1
FW ( pt2_High_Confidenc:e)

T2_Hi gh_Confidence
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ar)

Mathematlcal I\/lodel

Yae
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- ((9.287725E - 04)
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E2 ' High_Confidence — FE_lzl ( pEZ_High_Confidence) - FE_lzl (70%) =437

E, s = Fr.- (50%) = 297

June 2011
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1/0.57
) ] =0.287725E-04

<*>

<*>
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’ TecoLoTE

T2_50% o FT:wt ( pTZ High_Confidence ) - FT;wt (50%) = 24'5
AT2 — T2_High_Confidence - T2_50% =27.0-245=25
AE2 — E2_High_Confidence - E2_50% =437-297=140

A, =25-38=-13 A, = 2'53_83'8 = —34%

Ap =140-150=-10 A, = 140150 _ 2,

150
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Mathematlcal I\/Iodel
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Garvey Olestion =3
N2” TECOLOTE
RESEARCH, INC. Example Answer

“"How are cost reserve

recommendations affected by
schedule risk?”

Answer: Reducing schedule high-confidence position from 80% to 70%

reduces schedule reserve by 34% and cost reserve by 7%
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