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The Problem

* In ACE sessions that are parametrically
modeled, a user may enter a risk distribution
that may not reflect the estimator’s intent

e While this may not cause a fatal error, the risk
results may be different than what the
estimator expected to see.

e This presentation will walk through several
methods in troubleshooting an ACEIT model



Ways to Troubleshoot Results

* ACE

— Input Results Viewer (BY Risk Statistics View)
— Traceback Navigator

e POST & COSTAT
— Risk Statistics Report
— Tornado Report
— JCL Report and Distribution Finder



Disclaimer

All Data Shown is Fake!



A Simple Model

¥ Small Erample.a...asic {(BY2012%K)

WES/CES Description Unigque ID Espti':ll'::te Equation / Throughput DIS;E:HDEIL_::IM FE F'i?]smun LD\'\;(EO? el ngggc' ol (F'erl’_cne\,:tilej (F'e'l’—gg:tilej

1 *Derma File #1 - Small Example Estimate *Estimate
2
3 DBA Cost %2 000.000 * FTEs"LR§
4
5 ["IMFUT “ARIABLES *IN_WAR
&
7 Mumber of Sarers Saervers 1,000.000 * 1000
g Servers per DBA Ratia 100.000 * 100 Triangular haode 10 BO0
g
10 #of FTEs FTEs 10.000 * Servers/Ratio
I —
12 Labor Rate (Yearly) LR% % 200000 * 200
13
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Happened?

7.3 - [Small Example.aceit - Inputs/Results Viewer (BY20125K)]

fﬁ File Edit Yew Mode Calc Cases Reports  Tools  Window  Help - X
: BY Risk Statistics * Phased by Case N W N A R TR T e e @) 5|

(A& R e =]

TEEREy eI |

-5 = i
¥ Small Example.acei, . K Basic (BY2012$K?@._§ small Example.a..wer (BYZ012$K) > X

=) Faint Estimat WES/CES Desaiption Bt Effietic Mean Std Dev o B3 105 153 203 5 303 i
il *Configuration Infarmation
2 Base Year 202
=3 Units K
“4  Sustem |nflation Table rnment Indices for B 201 2, 08Mar2012
i) Custom Inflation Table Custom Cache
B Sezgion Mame Small Example. aceit
*7 Seszion Path sktoptallw PaperhSmall Example. aceit
“8 Tirne: Last Calculated 21:00:27
*3 [ate Last Calculated 024002012
10 Time Last 5 aved 205827
*11  Date Last Saved 024002012
12 Risk [terations 500
13
1 *Diema File #1 - Small Example E stimate
2
3 DE& Cost $ 2,000,000 [34%) $2.038.733 $8.267.791 4055358 $252150  $28513%  $A6.950  $350841  $387720 $425.842 F465.7121
4
5 *INFUT WARIABLES
B
7 Number of Servers 1.000.000  1.000.000 1.000.000  1,000.000 1000000 1000000  1.000.000  1.000.000  1,000.00C
g Servers per DBA 100.000 [16%) 3500087 236.727 0.676196 35.44E BE.882 96.249 123.560 151.626 181.057 211.398
g
10 HofFTEs 10.000 [B4%) 10,154 41.339 4.055358 1.261 1.426 1.585 1.754 1.936 2129 2.34E
11
12 Labor Rate [Tearly] $200.000 % 200.000 $200000  $200000 $200000 4200000 $200.000  §200.000 % 200.00C

The M FTE is higher th the Point

Estimate



What Happened?, cont.

* In a small file, it’s easy to pinpoint the line
where the error occurs

eeeeeeeeeeeeeee

| Serers 1[000.000* 1000
8  Serers per DB A | Ratio1.000 (16%) * 100 Triangular Mode 10 so0
9 |

* |n this case, the low and high percentiles were
not filled out and ACE’s default 15 / 85
interpretations were used



A Larger File

e In alarge file, a visual check of every row is
not always possible

O AcET7.3- [Large Example.aceit - Methodology (BY 20125M)]

:% File Edit Miew Documentation Calc  Cases  Reports  Tools  Window  Help -5 X
PO RN A k4% % |2 0T 0% - A 1 rA-&-[B|l7 U % g
| wethodology EEEEE T D) P EETEE T L T EEE YT 234 P2k
*Demo Program  ~ £ (3 *Dermo Prograrm #2
¥ Large Example....ogy (BY2012$M) \@ Large Example.ace. . .iewer (BY20124M) v X
WES/CES Description Approg %Jagr;glrg Unigue D ngztm(!) Baseline PMh;ilgg Eguation # Throughput
58 |"‘Demo Program #2 *Estimate
59 NON-RECURRING
j=in] RECURRING
B1  Total Program Total_Prograrn $190.541 B%) * F
B2 Increment 1 3600 §20.744 (10%) * F
B3 PP 3600 Inc1_PMPES §11.088 B%) * F
B4 Hardware 3800 Inc1_HWSHS § 4477 (24%)* F
55 HWCl 1 3600 1 §0.053 (32%) * F MatDaot{Mum_Hv¥Cl, 1, Count, @inct_
56 HWCI 2 3600 2 $3.190 (32%) * F MatDat{Mum_HWWCI, 1, Count, @inct_
57 HWCI 3 3600 3 §0.191 (32%) * F MatDat{Mum_HWCI, 1, Count, @lnct _
55 HWCl 4 3600 4 §0.510 (32%) * F MatDaot{Mum_Hv¥Cl, 1, Count, @inct_
B9 HWCI & 3600 a §0.532 (32%) * F MatDat{Mum_HWWCI, 1, Count, @inct_
70 Application Software 3800 Inc1_App_SWhE § 3476 (14%) * F
71 C3CH 3600 0114 (18%) *
72 Developed Software 3600 §0.092 (24%) * F {Ine1_CSCN_phased/Productivity)"(SW_Dev LR%
73 COTS Software 3600 §0.021 (32%) * F Inct_Ap
74 C3C12 3600 §0.200 (22%) *
75 Developed Software 3600 5 0.154 (23%) * F {Ine1_CSCI2_phased/Productivity)"(SW_Dev LR%
7B COTS Software 3600 §0.016 (32%) * F Inct_Ap
77 C3CI3 3600 §0.341 (18%) *
78 Developed Software 3600 §0.277 (26%) * F {Ine1_CSCI3_phased/Productivity)"(SW_Dev LR%
79 COTS Software 3600 § 0.064 (32%) * F Inct_Ap
5O C3CI 4 3600 §0.369 (26%) *
B1 Developed Software 3600 $0.369 (26%) * F {Inc1_CSCI4_phased/Productivity)"(SW_Dev LR%
82 COTS Software 3600 § 0,000 * F Inct_Ap
83 C3CI5 3600 50,461 (22%) * v
£ »
Y Mathadnlnne AOTEK Al Calimne £ Yaarh: Dhacina £ Simmars Tane £ Srvaad Takal faumnnrds /£




So What do | look for?

e Using the BY Risk Statistics View on the Inputs /
Results Viewer
— The Overall Confidence Level of the Point Estimate
— The Overall CV of the Session

— The 5t 90t and 95 percentile — does the cost suddenly
increase / decrease?

0 AcE7.3- [Large Example.aceit - Inputs/Results Viewer (BY 20125M)]

Mode (Cale Cases Reports  Tools  ‘Window  Help - X

i L2 o |

PR Ca@| 9 A T S| 100% )

59 ] i

¥ Large Example.ace. . .ology (BV2012$M)>@@ Large Example...wer (BY2012$M) X
] Baseline ~
‘WBS/CES Description Faint E stimate Mean Std Dev (% 554 10% 15% 20% 5% 30 1554 40%

53 Total Pragiam $190541 ()_$230647] $128.347 0556467  $184.573  $191.298  $196096 $199.350 $202034 $205591  $208615  $212
0 Increment 1 $20.744 (10%) $28.609 $6.721 0.234326 $19.934 $20.833 $22.017 $23.028 423754 $24.484 425414 $25
Bl PP £11.055 [33%) $15.452 43588 0.232218 $10.508 $11.254 $11.798 $12.426 $12871 $13.251 $1363 $14
52 Hardware 54477 [24%) $5.511 $1.343 0.243747 $351 §3.883 §4.107 §4.323 $ 4511 34703 $ 4873 35
B3 HwCl 1 $0.053 [32%] $0.065 $0.022 0.330430 $0.033 §0.033 §0.043 $ 0.046 30049 § 0052 $ 0055 30
B4 HwCl 2 £ 3190 [32%) $3.927 $1.299 0.330698 $1.977 § 2.300 § 2551 $2.762 42947 $31149 $3273 $3
ES HwiCl 2 $0.1591 [32%) $0.236 $0.078 0.330530 $0119 §0.138 $0.153 $0.16E $0177 $ 0187 $0197 $0
1] HwCl 4 $0.510[32%) $0.628 $0.208 0.330548 $0.316 §0.368 §0.408 $0.442 $0.472 $0.433 $ 0524 30
E7 HWCl & $0.532[32%) $0.655 $0.217| 0330777 $0.329 $0.334 $0.425 $ 0.461 $ 0492 40519 $ 0546 $0
=t:] Application 5 oftware £ 3476 [14%) $5.864 $ 2510 0.428007 $2.809 £ 3148 £ 3.530 £3.835 34104 $4.370 $ 4555 $4
53 C5CI1 $0.114[19%) $0.188 $0.033 0.433483 $ 0.080 § 0.038 §0.107 $0.116 $0123 $0129 $0137 30
70 Developed Software $0.092 [24%) $0.158 $0.092 0582509 $ 0.054 $ 0.065 $ 0.075 $ 0.085 $0.093 3010 $0109 $0
il COTS Software §0.021 [32%) $0.030 $0.M5 0.500481 $ 0,007 §0.011 $0.014 $0.01E 30019 4 0.020 $ 0022 30
72 C5C1 2 § 0.200 [223) $0.337 $0.180 0.533420 $0135 §0.150 §0.172 $0.195 $0.210 $ 0228 $ 0242 30
73 Developed Software $0.184 [23%) $0.315 $0180 0572418 $0.110 0131 0152 $0.172 $0191 $ 0203 $0218 $0




How do | find the Rows that are

mpacting the Risk Results?

e |In ACE - Traceback Navigator
Which lines have an unusually high CV?

= Tracehack Navigator, (Large Example.aceit)

Row: 181: Cperations & Mainkenance ~
Casa! | Baseline v
@ [ Help ] [ Print Report... ]

Traceback:
Description Equation Tokal | Unwrapp... = Appropria...  Phasing Usedin C.. I Refere.. Ref Ty
-1z h aintznance ________-
-5 Equation
[£] 181: Operations & Maintenance Sum of children $ 44,938 (none) F
-3 Predecessars
[Z] 182: Increment 1 $38.214  (none) 3400 F {Child)
[Z] 195: Increment 2 $6.724 (none) 3400 F (Child)
-HZ3 Successors
[Z] 59: Takal Program Total_Program Sum of children % 190,541 F (Parent)
< ?
181 $44938 (20%)  $R2B64  $126874 2018219 440437 $42586 $43869  $44945  $45997  $47095  $48269 ¢
182 Increment 1 $38.214 17%) 4 46.639 440824 0.87531E 4 35.002 4 36.667 £ 37.694 $38.447 $39.194 $ 40.069 4 40,648 3
183 Hardware Maintenance £ 3.447 [34%] $4.250 $1.682 0.395674 $1.81 $2.220 42530 + 2,869 $3.078 $3319 $3.515
184 Software Maintenance $ 2679 [34%] 4 7.668 440285 5.253651 $1.634 $1.674 $2.093 $2.236 $2.445 $ 2.567 $2.709
185 Developed Software Maintenace £ 2041 [43%] $6.804 4 40564 5.962039 4 0.954 $1.087 $1.216 $1.345 $1.503 $1.636 $1.807
186 COTS Software Maintenance + 0,638 [27%] $0.833 $0.357 0.399844 $0.392 4 0.464 4 0.526 $ 0571 $0.622 $ 0.672 $0.724
187 Tech Refresh 1+ 8.954 [24%)] $11.022 $ 2687 0.243747 $7.023 $7.779 $8.214 $ 8646 $9.022 $9.405 $9.758 3
188 Hardware 1+ 8.954 [24%)] $11.022 $ 2687 0.243747 $7.023 $7.779 $8.214 $ 8646 $9.022 $9.405 $9.758 3
189 Intedration
190 DBA / SA
191 Recurring Training
192 Sustaining Engineering $23134 [42%) $ 23,666 $2138 0.090322 4 20.457 4 20.834 $21.358 $21.735 $ 22162 $22428 $ 22625 3
193 Civiliat $ 4.840 [44%) $4.951 £ 0547 0110413 $ 4.065 $4.233 $ 4.357 $ 4.461 $4.555 $ 4640 $4.717
194 SETA $18.294 [44%) $18.714 $ 2068 0110384 $15.379 $15.982 $16.465 $16.870 $17.217 $17.533 $17.828 3
195 Increment 2 $6.724 [30%) $16.179 $85872 5.307624 $4.792 $5.20 $5.787 $6.225 $6.514 $6.709 $6.945
196 Hardware Maintenance $1.266 [35%) $1.561 $ 0643 0.411856 $0.632 $0.792 $0.920 $1.018 $1.107 $1.188 $1.263
197 Software Maintenance $3.448 [44%) $12.089 $85.246 7051683 $1.616 $1.796 32034 $2.340 $2.536 $2.80M $2.983
198 Developed Software Maintenace $3.448 [44%) $12.089 $85.246 7051683 $1.616 $1.796 32034 $2.340 $2.536 $2.80M $2.983
193 COTS Software Maintenance v
< >

Ready




How do | find the Rows that are

Impacting the Risk Results?

e |[n POST = Risk Statistics Report

— Will Show the Mean, Standard Deviation, CV & Statistical Percentiles
for selected rows

= = Large Example File [Compatibility 1 - Microsoft Excel - =2 X
Home Insert Page Layout Formulas Data Review View POST W - T X
) g ‘j _g z_g % Edit e |' ”'% |' ¥ Cases =] Options About
L) : i) Lock Formatting BS worksheets | (@ Help K Close
Open View Cases New Update Export Update -
Session Inputs/Results - i Link to a Different Session L3 Files O Tutorial
Reports oint/ W Manage Application
1141 - J= | 5.96203920982564 ¥
B C D E F G H | i) K L M N o P a R s

i

24 RI$K Statistics Report for Risk Adjusted in Large Example.aceit
c Costs in BY2012 $14, 500 iterations, Allocated at Mean
3 Thursday, 02 August 2012, 2:22 pm
g Rows | Buerew %] Case
10 RI$K Statistics in 5% intervals
11
12 Costs in BY2012 $M
12 WES Point Estimats Confidence | Mean Std Dev cv 0% 52 103 B 20% 255 205 8 403 455
14 *Dema Program #2
15 Total Program $152.167 9% $197527 $128.276 06454 $132.155 $155.104 $152.882 $164.088 $IETE42 $169632 $172423 $176.350 $178.982 $122.361
16 Increment 1 $20.744 103 $28.609 36721 0.2343 $15.347 $13.934 $20.833 322017 $23.02% $23.754 $24.494 $2541 $25.976 $26.509
17 PMP $1.059 E $15.452 $3.598 nz3ze F8512 FI0506 F1.254 $1.798 $12.426 F12.571 F13.251 F13E51 F14.038 $14.399
18 Hardware 4477 243 F5511 $1343 02437 $2.537 F3511 $3.883 F4107 $4.323 F4511 $4.703 $4873 $5.003 $5.115
HWCI1 $0.053 320 $0.065 $0.022 03305 $0.022 $0.033 $0.033 $0.043 $0.045 $0.043 $0.052 $0.055 $0.057 $0.060
20 HWCI2 $2.190 324 $3927) $1.299 03307 F213 $1877 $2.300 $2551 p2.762 $2947) $anma $3.279 $2439 $2608
21 HWCI 2 $0131 32U $0.236 $0.072 03306 $0.079 $0.19 $0138 $0.152 $0.166 $0.177 $0187 30197 $0.206 $0.215
22 HWwCl 4 $0510 323 $0628 $0.202 03305 $0.214 $0.36 $0.362 $0.402 $0.442 40472 $0.499 $0524 $0.550 $0577
23 HWCIS $0532 3% $0.655, $0217 03308 $0.133 $0.329 $0.334 $0.425 $0.461 $0492 40513 $054E $0.573 $0.601
24 Application Software $3476 M 45,364 32510 04230 #1629 42309 33148 $3.530 $2.835 $4.104 $4.370 $4.555 $4.516 45086
CsCh 3014 193 $0.183 $0.093 04335 $0.040 $0.080 30.098 F0.107 F0.1E $0.123 30129 30137 F0.47 $0.156
Dieveloped Software $0.092 243 $0.155 $0.092 05525 $0.027 $0.054) $0.065 $0.075 $0.055 $0.093 $0.101 $0.109 F0.116 $0.125
COTS Software $0.021 320 $0.030 $0.015 05005 $0.000 $0.007) $0.0m $0.014 $0.016 $0.013 $0.020 $0.022 $0.024 $0.026
csclz $0.200 22 $0.337) $0.180 05334 $0.063 $0.135 $0.150 0172 $0.195 $0.210 $0.228 $0.242 $0.257 $0.278
Dieveloped Software $0.124 23 $0.315 $0130 05724 $0.056 $0.10 $0.121 $0.152 $0.172 $0.191 $0.203 $0.212 $0.235 $0.256
COTS Software $0.016 323 $0.022 $0.0m 05002 $0.000 $0.005 $0.002 $0.010 $0.012 $0.014 $0.055 $0.017 $0.012 $0.020
CSCI $0.341 133 $0562 30273 04965 $0.100 $0.241 $0.276 $0.310 $0.345 $0.369) $0.392 30413 $0.444 $0472
Developed Software $0.277 265 30473 $0.275 05813 $0.063 $0.164 $0.200 $0.233 $0.253 30277 $0.29% $0.323 $0.354 $0.371
COTS Software F0.064 32 $0.089 30.045 05003 F0.001 F0.022 $0.033 F0.042 $0.043 $0.055 F0.061 F0.067 $0.072 30078
CSCl4 $0.363 263 $0.631 $0.376 05350 $0.152 $0.223 $0.266 $0.306 $0.331 $0.362 $0.400 $0.433 $0.474 $0493
Deeveloped Software $0.363 263 $0.631 $0.376 05350 $0.152 $0.223 $0.266 $0.308 $0.331 $0.362 $0.400 $0.433 $0.474 $0493
COTS Software

o7 anAcy Er 0700 anaca nFaia 401471 40977 40990 1900 40 a7 40 A0 A0 E1 0 E4a £0FE7T 40 c21

: reriE
M 4 » M| RISK Statistics .~ Sheetl . Sheet2 .~ Sheet3 %1 O [




How do | find the Rows that are

Impacting the Risk Results?
e |In POST = Tornado Chart

— Will Show the rows that are impacting the result row

Risk Adjusted

Operations & Maintenance ($62.758)
At 90%, 110% of Point Estimate

BY2012 $M
$55 $58 $61 $64 $67 $70

Software Developer Labor Rate -

Increment 1
Productivity
Increment 2
Contractor PM [Factor of PMP]

Contractor SE [Factor of PMP]




Does the Distribution Result Match

What | put into ACE?

e In POST = Joint Confidence Level (JCL) Chart

— Will Show Individual Risk Iteration Results

= ]
Home Insert Page Layout Formulas Data Review View
av % N &N o Edit I[ 2
= 2 E 4 ok Formatting -
Open View Cases MNew Update Export Ug
Session Inputs/Results - # Link to a Different Session
5ession Reports PowerPoint
HEB5 - 5
B € v} E F G
60 Iteration Results For Risk Adjusted
61
62 ™ Plotiterations from table below 3
63 SLOC Per Maintainer
&4 Foint Est 0000000
&5 Mean FTTI0.943]
66 StdDeu BETO1E33]
&7 (=) 0520
68 1 95515073
&9 2| 201047235
70 3 106513964
71 4| 149668 385)
72 B TEA.000]
B| 183200598
7| 185803.234)
8 114523535
3 73135598
10 176220.162
78 il MTIBE.112]
79 12 137363.218
30 13 41637 66|
81 1 47910463
a2 15 B1342 0S|
a3 & EGE40.935
84 " B2455.261)
85 13 9363360
86 13 113354.315]
a7 20 EAE24 845
a2 21 B0203.012]
89 22 15350.092]
30 23 5709652
91 24 TTE23.132]
92 26| 236076124
32 26 BE17.421)
94 27 BI242.322
35 28 TO0EL270]
20 __2nacnd na
4 » M| Joint Probability Chart -~ RISK Statistics Tornado Chart Sheetl




Does the Distribution Result Match

What | put into ACE, cont.?

e |In COSTAT = Distribution Finder

— Create a dataset in COSTAT using the JCL results. Run Distribution Finder on
the dataset

— Note: a large number of iterations in the JCL chart will cause the distribution

. ’ . .
finder’s file size to be extremely large 1400
120.0 / \
100.0
5 [ _\
S 800 =
@ — — ~
S - = ~
8 600 —rj ol >
£ / SN
400 /L
///
200 +—- 7’ /
00 L
S N A
5 ) [ A S
RSP A S
LogMormal (5) — —MNormal {4) Triangular (1) — —Beta (2) Uniform (3)
Sample LogNormal Normal Triangular Beta Uniform
Mean 97,710.9426 100,025.6116| 97,710.9423| 97,711.4220, 97,738.8567| 97,710.9423
StdDev 56,701.6328 50,116.7895/ 55,988.2435| 56,632.7796| 56,314.6045| 55,944.6526
CcVv 0.5803 0.5010 0.5730 0.5796 0.5762 0.5726
Min 237.9826 -16,345.2915 2,232.2380 811.9616
Mode 71,483.2160, 97,710.9423| 57,338.9064| 61,773.3305
Max 241,633.8061 252,140.6512| 246,794.4427| 194,609.9230
Alpha 1.3625
Beta 2.1264
Data Count 500 %<0= 4.05% 1.35% None None|
Standard Error of Estimate 16,713.8632 9,077.3497 1,390.0427 1,644.3352 8,897.7515
Rank 5 4 1 2 3
SEE / Fit Mean 16.71% 9.29% 1.42% 1.68% 9.11%

Chi”2 Fit test 23 Bins, Sig 0.05

Poor (0%)

Poor (0%)

Good (100%)

Good (100%)

Poor (0%)




Does the Distribution Result Match

What | put into ACE, cont.?

e Compare the Distribution Finder’s Results to your
ACE session

— With extremely right-skewed triangular distributions, a low and high
percentile are usually needed

uaT | S o g

¥ Large Example.a...sic (B‘|'2012$M)\@ Large Example, ace, , igwer (BYZ201248M) = &
WBS/CES Description Unique ID| Baseline Equation / Throughput DiStF”DhrﬂfliU” A2 Piff'“”” LU”‘;%B o Higggﬁ ot (PerLcDeV:me) (Pe:ig:me) DED\?:?;TA

627 *Software Maintenance Section |aintenance

28 *Developed Software Maintenance |

629 SLOC Per Maintainer lMaimainer 70000.000 * JOOOO @  Triangular hode 28 228

530

631 Increment 1 Developed Software Ital_devSW 35000.000 * Inc1_total_Code_phased

— 1 P —— [ ver—— 4 e 1 ewen

Sample LogNormal Normal Triangular Beta Uniform

Mean 97,710.9426 100,025.6116| 97,710.942 97,711.4220Q 97,738.8567| 97,710.9423
StdDev 56,701.6328 50,116.7895| 55,988.243% 56,632.77968 56,314.6045| 55,944.6526
Ccv 0.5803 0.5010 0.573( 0.5796 0.5762 0.5726
Min 237.9826 -16,345.2915 2,232.2380 811.9616
Mode 71,483.2160, 97,710.942 57,338.90648 61,773.3305
Max 241,633.8061 252,140.6512 §246,794.4427| 194,609.9230
Alpha 1.3625
Beta 2.1264
Data Count 500 %<0= 4.059 1.35% None None
Standard Error of Estimate 16,713.8632 9,077.349 1,390.0427 1,644.3352 8,897.7515
Rank 5 4 1 2 3
SEE / Fit Mean 16.71% 9.299 1.42% 1.68% 9.11%
Chi~2 Fit test 23 Bins, Sig 0.05 Poor (0%) Poor (0% Good (100%) Poor (0%)




e There are many different ways to review your
Risk Results
—ACE

 Input Results Viewer (BY Risk Statistics)
* Traceback Navigator

—POST & COSTAT

e Risk Statistics Report
e Tornado Report
e JCL and Distribution Finder
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