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• Data used for analysis collected through April 2014

• Additional meta-data tagging and verification conducted by Government as part 
of the SRDR Working Group (SRDRWG)

• Reasons data may be rejected as an actual when updating the database

- Roll-up of lower level data (Did not want to double count effect)

- Significant missing content in hours 

- Interim build actual that is not stand alone

- Inconsistencies or oddities in the submit

- Productivity and/or SLOC data missing

• This analysis includes only the “Paired” dataset

Data Segments Dec-07 Dec-08 Oct-10 Oct -11 Aug-13 Apr-14

CSCI Records 688 964 1473 1890 2546 2624

Completed program or actual build 88 191 412 545 790 911

Actuals considered for analysis N/A 119 206 279 400 403

Paired Initial and Final N/A NA 78 142 212 219
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Data Set & Analysis Focus

• Data analysis based upon April 2014 Paired Dataset available to 

Government 

• Data represents raw input from contractor SRDR submissions

– Provides analysts and decision makers with DoD specific software trends, vice 

most third party tools that are based upon Delphi SME input techniques

• Data includes all 2630-2 (Initial) and 2630-3 (Final) reports that have 

passed quality screening process

– Data tagged as “Good” and “Final” within existing SRDR database

• Each record is then “paired” with the corresponding initial in order to 

evaluate the percent change from 2630-2 to 2630-3 reporting events
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SRDR Metadata Distribution Analysis
Specific to Metadata tags

Purpose: 

• To highlight relationships specific to newly added categories such as “contract 

type, program type, application domain, super domain, ” etc.

Process: 

• “Program type” tags added by NCCA for greater insight into growth trends

• Derived by updating “Paired” data algorithm to include development process, 

CMMI level, program type, contract type, Super Domain, Application Domain, 

and Operating Environment

Primary Benefit(s): 

• Provides cost analysts with deeper understand of paired data distributions and 

assists with the development of specialized software estimating relationships
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Development Process & CMMI Level 

• Majority of Paired SRDR data developed 

using Spiral, Waterfall, and Incremental 

processes

– No Agile development included within 

Paired dataset

– Future analysis will compare Agile 

development growth to current 

development methods

• Majority of Paired data provided by 

CMMI level 3 and level 5 organizations

– This distribution is not surprising 

considering “Paired” data represents 

the highest quality data points
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Contract Type & Program Type

• Analysis highlights CPAF and CPFF 

contracts as the prominent “types” within 

the DoD SRDR dataset

– This tagging structure is new to the 

SRDR Paired Data algorithm 

– Provides greater insight into software 

growth relationships

– Result of NCCA  research, since SRDR 

field was not typically populated

• Program type tags indicate majority of 

data as C2-4I and Aviation specific

– Result of NCCA research
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Software Domain & Operating Environment

• Majority of data falls within the “Real 

Time” Super Domains (SD)

– “Real Time Embedded” and “Command 

and Control” represent most prominent 

Application Domain (AD) categories

– Result of SRDRWG definition
• To be incorporated in revised SRDR DID

• Highest percentage of paired data 

resides in the “Surface Fixed Manned” 

and “Air Vehicle Manned” Operating 

Environment (OE) categories

– Represents similar trend when compared to 

“Program Type” analysis

– Based on early SRDRWG definition
• May be incorporated in revised SRDR DID

Super 

Domain

Application

Domain

Operating Environment
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Percent Change Distribution Analysis
Specific to Hours

Purpose: 

• To identify software growth trends by analyzing the percent change from initial (2630-

2) to final (2630-3) reporting events

Process: 

• Data is reviewed and processed using Government data screening process 

• SRDR “Paired Data” algorithm updated to include additional variables such as 

“program type”, “contract type”, “application domain”, etc.

• Percent change in hours, total lines of code, requirements, and many other variables 

analyzed using various linear regression models

Primary Benefit(s): 

• Provides relationships to better predict “final” hour uncertainty estimates

• Establishes uncertainty distributions based upon empirical, DoD-specific data for 

software growth uncertainty modeling
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“Final Hours” Percent Change
All paired data. No filter or Grouping(s)

• Percent change analysis from 

initial to final reporting events 

provides insight into growth trends

• Graph includes all “Paired Data” 

and has not been adjusted or 

modified from raw submission 

– Represents entire set of 

“Good” and “Final” data points

– 90% of distribution resides 

between -.77 to 222% growth 

in hours

• Small group of extreme, positive 

values that shift the mean

• Requires lower-level analysis to 

better understand what is driving 

software effort growth

Mean 0.7835791

Std Dev 1.7742398

Std Err Mean 0.119892

Upper 95% Mean 1.019875

Lower 95% Mean 0.5472833

N 219

Sum Wgt 219

Sum 171.60383

Variance 3.1479269

Skewness 3.682413

Kurtosis 16.417546

CV 226.42765

N Missing 0

Percent Change Hours

100.0% maximum 11.6154

99.5% 11.5737

97.5% 6.26613

90.0% 2.22239

75.0% quartile 0.85239

50.0% median 0.2278

25.0% quartile -0.0132

10.0% -0.2762

2.5% -0.6444

0.5% -0.7783

0.0% minimum -0.7786
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• With filtered dataset, standard 

deviation slightly reduced from 

177% to 129% 

– CV also reduced from 226% 

to 201% 

• Small group of extreme, positive 

values are significantly shifting the 

mean

• Distribution requires lower-level 

analysis to better understand what 

is driving software growth

Percent Change Hours

“Final Hours” Percent Change
Paired Data. Filtered between -.77 to 700% Growth

100.0% maximum 6.48395

99.5% 6.46877

97.5% 5.5106

90.0% 1.89083

75.0% quartile 0.80834

50.0% median 0.22087

25.0% quartile -0.0136

10.0% -0.2765

2.5% -0.6509

0.5% -0.7783

0.0% minimum -0.7786

Mean 0.6393476

Std Dev 1.290036

Std Err Mean 0.0877758

Upper 95% Mean 0.812359

Lower 95% Mean 0.4663363

N 216

Sum Wgt 216

Sum 138.09908

Variance 1.6641928

Skewness 2.6789038

Kurtosis 7.9955572

CV 201.7738

N Missing 0
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• CPAF data indicates majority of 

data between -70% to 117% 

growth in hours

• Other than contract type, analysis 

does not include any other filter

• Highlights need for Government 

agencies to better understand how 

Cost Plus (CP) contract efforts 

behave

– Data continues to indicate 

Government organizations are 

allowing significant cost 

overruns

– On average, total software 

development hours changed 

by 112% from initial estimates

Percent Change Hours

“Final Hours” Percent Change
Paired Data. Contract Type = CPAF

100.0% maximum 11.6154

99.5% 11.6154

97.5% 9.37489

90.0% 4.10709

75.0% quartile 1.17643

50.0% median 0.3338

25.0% quartile 0.0156

10.0% -0.1804

2.5% -0.6144

0.5% -0.7096

0.0% minimum -0.7096

Mean 1.122324

Std Dev 2.1379411

Std Err Mean 0.2241171

Upper 95% Mean 1.5675718

Lower 95% Mean 0.6770762

N 91

Sum Wgt 91

Sum 102.13148

Variance 4.5707921

Skewness 2.9577221

Kurtosis 10.10726

CV 190.49232

N Missing 0
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• CPIF data also indicates large 

portion of data between -60% to 

70% growth in hours

• Analysis illustrates similar trend to 

CPAF contracts with a significantly 

lower mean value

– Data continues to indicate 

Government organizations are 

allowing significant cost 

overruns

– On average, total software 

development hours changed 

by 79% from initial estimates

Percent Change Hours

“Final Hours” Percent Change
Paired Data. Contract Type = CPIF

100.0% maximum 11.1989

99.5% 11.1989

97.5% 10.7274

90.0% 2.66936

75.0% quartile 0.69875

50.0% median 0.23694

25.0% quartile -0.0095

10.0% -0.3431

2.5% -0.5857

0.5% -0.6011

0.0% minimum -0.6011

Mean 0.7914978

Std Dev 2.0324247

Std Err Mean 0.3099419

Upper 95% Mean 1.4169858

Lower 95% Mean 0.1660098

N 43

Sum Wgt 43

Sum 34.034407

Variance 4.1307502

Skewness 3.9394539

Kurtosis 17.492016

CV 256.78209

N Missing 0

Johnson Su(-0.6021,0.65321,0.01815,0.19981)

GLog(-1.3166,1.49723,0.20531)
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• CPFF indicates majority of data 

between -77% to 67% growth

• Mean growth significantly lower 

than CPIF and CPAF mean values

– On average, total software 

development hours changed 

by 38% from initial estimates

• Maximum value also significantly 

lower from other contract types

Percent Change Hours

“Final Hours” Percent Change
Paired Data. Contract Type = CPFF

100.0% maximum 3.7252

99.5% 3.7252

97.5% 3.21358

90.0% 1.34242

75.0% quartile 0.67081

50.0% median 0.18534

25.0% quartile -0.0224

10.0% -0.5624

2.5% -0.7777

0.5% -0.7786

0.0% minimum -0.7786

Mean 0.3845119

Std Dev 0.7935122

Std Err Mean 0.1122196

Upper 95% Mean 0.6100256

Lower 95% Mean 0.1589982

N 50

Sum Wgt 50

Sum 19.225595

Variance 0.6296616

Skewness 1.6687406

Kurtosis 5.2089749

CV 206.36869

N Missing 0
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• CPAF and CPFF contracts indicated 

significantly different mean values

• Contract type provides cost analyst 

community with the ability to better 

predict future software growth

– If contract type is unknown, revert back 

to summary level growth distributions

• CPAF with highest mean growth 

value

“Final Hours” Percent Change
Paired Data by Contract Type

CPAF

CPFF

CPIF

Level Number Mean Std Dev Std Err Mean

CPAF 91 1.12232 2.13794 0.22412

CPFF 50 0.38451 0.79351 0.11222

CPIF 43 0.79150 2.03242 0.30994

Level - Level Difference Std Err Dif p-Value

CPAF CPFF 0.7378121 0.3246795 0.0242*

CPIF CPFF 0.4069859 0.3835953 0.2901

CPAF CPIF 0.3308262 0.3413096 0.3337
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“Final Hour” Estimating Relationships

Purpose: 

• To derive more effective and higher accuracy DoD-specific estimating relationships 

using initial estimates  

Process: 

• Calculated correlation matrix to identify variables correlated to “Final” hours

• Ran multivariate regression analysis to isolate a group of statistically significant 

independent variables 

• Analyzed multivariate linear regression outputs and compared fit statistics

Primary Benefit(s): 

• Provides cost estimating community with more effective estimating relationships

• Estimating relationships are based 100% on actual, contractor-provided, 

Government accepted data 
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Multivariate Correlations Derived Using REML method
There are 5 missing values.

“Initial” Variables & “Final” Hour Correlation 

• Analysis identifies what SRDR variables are correlated to “Final” hours

– Initial “Hours”, “Peak Staff”, and “New SLOC” are highly correlated to “Final 

Hours”

• This analysis uncovered a few other interesting correlations

– Initial “Requirements” count and “Initial Modified” SLOC are highly correlated 

– Initial “Months” (i.e. duration) was not correlated to “Final Hours”

19

Final 

Hours

Initial

New

Initial

Mod

Initial 

Reuse

Initial

Auto

Initial 

Hours

Inital 

Req

Inital Peak 

Staff

Initial 

Month

Final Hours 1.00 0.59 0.27 0.27 0.11 0.89 0.40 0.78 0.07

Initial New 0.59 1.00 0.22 0.20 0.03 0.64 0.20 0.49 0.13

Initial Mod 0.27 0.22 1.00 0.08 0.05 0.20 0.59 0.10 0.07

Initial Reuse 0.27 0.20 0.08 1.00 0.13 0.28 0.13 0.20 0.07

Initial Auto 0.11 0.03 0.05 0.13 1.00 0.07 0.06 0.06 0.00

Initial Hours 0.89 0.64 0.20 0.28 0.07 1.00 0.32 0.72 0.09

Inital Req 0.40 0.20 0.59 0.13 0.06 0.32 1.00 0.25 0.14

Inital Peak Staff 0.78 0.49 0.10 0.20 0.06 0.72 0.25 1.00 0.01

Initial Month 0.07 0.13 0.07 0.07 0.00 0.09 0.14 0.01 1.00



“Final Hours” & All “Initial” Variables
All Data: No ESLOC Size Filter

• Multivariate analysis of all 

“Initial” variables indicates very 

good fit at summary level

• However, this analysis also 

includes several independent 

variables that are not 

significant (or Prob |t|> .05)

– Initial New

– Initial Mod

– Initial Reuse

– Initial Auto

– Initial Months

• Initial Hours, Requirement 

Count, and Peak Staffing 

represent significant 

independent variables

RSquare 0.842198

RSquare Adj 0.83604

Root Mean Square Error 41753.73

Mean of Response 70323.35

Observations (or Sum Wgts) 214

Term Estimate Std Error t Ratio Prob>|t|

Intercept -324.1382 3821.884 -0.08 0.9325

Initial-New 0.0359791 0.060964 0.59 0.5557

Initial-Mod 0.132391 0.077742 1.70 0.0901

Initial-Reuse 0.0030935 0.008744 0.35 0.7239

Initial-Auto 0.0953448 0.062149 1.53 0.1265

Initial-Hours 0.8417487 0.064876 12.97 <.0001*

Inital-Req 7.3536929 3.131812 2.35 0.0198*

Inital-Peak-Staff 836.06082 116.4601 7.18 <.0001*

Initial-Month -9.36551 32.89676 -0.28 0.7762

Response Final Hours Summary of Fit

20



“Final Hours” & Selected “Initial” Variables
All Data: No Filter

Response Final Hours Summary of Fit

RSquare 0.798005

RSquare Adj 0.796091

Root Mean Square Error 46563.46

Mean of Response 70323.35

Observations (or Sum Wgts) 214

Term Estimate Std Error t Ratio Prob>|t|

Intercept 2013.377 4043.722 0.50 0.6191

Initial Hours 1.1511816 0.044618 25.80 <.0001*

Initial Req. Count 11.162048 2.8318 3.94 0.0001*

• Further analysis indicates very 

good fit with the statistically 

significant independent 

variables below:

– Initial Hours

– Initial Req. Count

• Model developed to assist cost 

analysts to generate software 

estimates without SLOC and/or 

ESLOC per hour metrics

• Based on the database’s best 

214 Paired SRDR data points 
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Final Hours = 2,013.37 + 1.15 * Initial Hours + 11.16 * Initial Req. Count



Summary

• SRDR data continues to provide the government unprecedented 

insight into software development effort
– Data supports some historical “benchmarks” others are not supported 

• SRDR Growth analysis by contract type provides more realistic 

uncertainty distribution(s) for modeling software growth

• Data shows Initial “Hours” and “Requirements” predict final hours 

very well, when required “Initial” variables can be provided

– Software size, in SLOC or ESLOC, is not always the best predictor of final 

hours when compared to initial requirements and/or hours 

• Software hours and schedule are not significantly correlated
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Future Work

• Continued analysis on most relevant data inclusive of modern 

development efforts (i.e. all data submitted within prior 5 years)

• Develop additional estimating relationships to predict Final Hours 

without the need for inconsistent ESLOC conversions 

• Revising and expanding on existing SRDR Verification and 

Validation (V&V) Guide (Lanham & Popp, 2015)

For more information, please contact: 
Nicholas Lanham

Naval Center for Cost Analysis (NCCA) 

Phone: (703) 604-1525

NIPR: Nicholas.lanham@navy.mil

SIPR: Nicholas.lanham@navy.smil.mil
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