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Introduction
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Financial Management 
Cost & Earned Value 
Division (FMC)

Space Systems 
Command (SSC)

Who we are

Title: A CASE for estimate 
analytics at the enterprise level

CASE = Cost Analytics for SSC Estimates

Past SSC ICEAA 
workshop presentations
- 2023 Developing a Schedule Model 

From a Cost Modeler's Perspective

- 2022 Visual Exploration of Data – The 
Missing Element in CER Development

- 2021 USCM11: An Evolution of 
Techniques Used to Build Cost Models

- 2021 SatSim: Estimating Satellite 
Costs via Simulation

- 2018 A Probabilistic Method for 
Predicting Software Code Growth: 
2018 Update

- 2018 Unmanned Space Vehicle Cost 
Model: Past to Present
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Agenda

• Background

• A preview of CASE dashboards

• Development of CASE

• A few “case” studies

• Concluding thoughts
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Description

CASE Tool - Provides users with a 
comprehensive analytical view of SSC 
program estimates

• Comprised of SSC Program estimates completed in 
2017 to present day 

• Various estimate types

• Provides on demand reporting for the latest 
approved program estimates and the impact they 
have on the SSC program portfolio

Users – SSC cost community to 
provide easy access to historical data 
and perform analysis on ad-hoc 
requests
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PowerBI
Visualization 
Platform

Python 
Backend / 
Data Pipeline

Presented at the ICEAA 2024 Professional Development & Training Workshop - www.iceaaonline.com/min2024



Background

• A central repository of historical 
approved SSC estimates is needed

• Developed tool that would allow for 
additional future growth and ease of 
use

• Initial objectives
• Are our estimates improving over time?

• What did this cost two years ago?

• When was the last time we reviewed this 
estimate?

• Develop capabilities in an agile 
framework
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Normalization

Deployment

Features

Data Collection

MVP

Time Line (2022-current)
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CASE currently comprises of eight different dashboards and continues to grow…

Dashboard Overview

Dashboard Title Category Description

Current Status Administrative Tracks product development

Current Programs Portfolio High level overview of the current SSC program portfolio

Estimate Search Portfolio Searches for similarities among Keyword Inputs for program estimates

Estimate Frequency Portfolio Time series analysis of approved program estimates for SSC programs

Program Estimate History – Phasing Programmatic Compares selected program’s estimates throughout each year submitted

Program Estimate History - WBS Programmatic Compares selected program’s estimates throughout each year submitted 
focusing on the WBS level cost changes

Cost Metrics Historical Utilizes USCM, generates averages for SEIT/PM + SE and Hardware metrics for 
SSC mission areas

Schedule Metrics Historical Utilizing the schedule data, generates date averages 
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Dashboard 1: Current Programs
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Program Health 
KPIs

Current SSC 
Program Portfolio

Quick access KPI 
and filter bar

Unclassified
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Dashboard 2: Prog. Est. History
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Program related 
KPIs

MAR Schedule 
data, adding 
more context 
to estimates

Qualitative 
Estimate 
Updates

High-level 
estimate 
comparison
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CASE Workflow
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• ETL
• Program POST Report 

Flat File
• Database
• …

Estimate Files
• POST reports
• POM Smartsheets
• PDFs
• …

Analyst Data 
Validation

python

Power BI

• Data transformations, linking 
tables, schemas, etc.

• Build dashboards
• Upload to server

Other Data 
Sources

• USCM
• Schedule data
• MAR
• …

Meta Data

• ACAT levels
• Program Executive Offices
• Program IDs
• Annotations

Estimate Data

Enables

Estimate Costs

Non-Standard Data 
& Filtering

Enhanced 
Capabilities

CASE Tool python 
code summary

• Designed to process a variety of estimate files, not specific to the POST Report

• Lowest level WBS costs available for the estimate

• Maps every estimate’s WBS according to parent and children rows
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Power BI Schema Design

• Relates multiple 
data sources 
together (i.e. 
Program estimate 
and schedule data)

• Computes WBS 
hierarchy mapping 
for cost breakout 
and analysis

• Scalable
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Schedule 
Data 
Sources

Cost Data 
Sources
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“CASE” Studies (i.e. deep dive topics, not actually case studies)

1. Estimate Search

2. Estimate Normalization

3. Estimate Frequency
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CASE Study 1: Estimate Search

Search is a power feature that enables 
CASE to identify WBS elements…

• Within a program’s estimate life cycle

• Across all programs in the portfolio

Leverages the entire POST report to 
produce program cost estimate 
dashboards

What we get: set of interactive cost 
dashboards that allow the user to 
specify costs/WBS areas of interest
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Estimate search allows analysts more time analyzing data than finding data

CASE Study 1: Search – Program
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Interactive WBS, 
expand and 
minimize areas 
of focus

User defined WBS 
search parameter

Multiple versions of 
exports to suit 
analysis needs
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CASE Study 1: Search - Portfolio
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Challenges

• Estimate 
structure 
inconsistency

• PowerBi search 
capability is 
limited

Compare costs user 
specified categories
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CASE Study 2: Estimate Normalization
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Why normalize?
• Normalization of estimates 

alleviates some of the issues 
with “search” but also creates 
new opportunities

• Enables cost metric comparison 
across all programs

• A common reporting structure is 
required for alignment with 
other data

Requirements
• Low (detailed) enough to 

provide insight into critical 
items

• Account for appropriations

• Quickly implementable

• Subject Matter Expert must 
review each estimate

~30% 
complete as of 
April ‘23

Estimate WBSs 
developed4

Commodity Development Procurement

Space  

Ground  
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CASE Study 2: Estimate WBS’s Developed
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WBS WBS Level
Total RDT&E 2

RDT&E 3

TMRR 3

Prototype 3

System of Systems 3

Non-Recurring Space Vehicle 3

NR Space Vehicle 4

SEITPM 4

Bus 4

Payload 4

Recurring Space Vehicle 1…3 3

RE Space Vehicle 1…3 4

SEITPM 4

Bus 4

Payload 4

LOOS 3

ECOs 3

Fee 3

Ground 3

Ground 4

SEITPM 4

ICS 3

OGCs 3

OGCs 4

Direct 4

Indirect 4

Withholds 4

Other 3

WBS WBS Level

Total Procurement 2

Procurement 3

System of Systems 3

Recurring Space Vehicle 3

RE Space Vehicle 4

SEITPM 4

Bus 4

Payload 4

LOOS 3

ECOs 3

Fee 3

Ground 3

Ground 4

SEITPM 4

ICS 3

OGCs 3

OGCs 4

Direct 4

Indirect 4

Withholds 4

Other 3

RDT&E Procurement Development WBS Procurement and O&S WBS

Total Program 1

Total RDT&E 2

RDT&E 3

TMRR 3

Prototype 3

System of Systems 3

Ground 3

Ground 4

SEITPM 4

Hardware 4

Software 4

Operations Acceptance 4

Other 4

Fee 3

ECOs 3

ICS 3

OGCs 3

OGC - NoBin 4

OGC - InDi 4

Direct 4

Indirect 4

Withholds 4

Other 3

Total Procurement 2

Procurement 3

System of Systems 3

Ground 3

Ground 4

SEITPM 4

Hardware 4

Software 4

Operations Acceptance 4

Other 4

Fee 3

ECOs 3

ICS 3

OGCs 3

OGC - NoBin 4

OGC - InDi 4

Direct 4

Indirect 4

Withholds 4

Other 3

Total O&S 2

O&S 3

Space Ground
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CASE Study 2: Power BI Output
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Features

• Retain estimate WBS 
interactivity

• Every estimate type 
can utilize this WBS

• Allows for cost 
comparisons across 
many categories e.g. 
program scope and 
ACAT Level. 

All data shown is notional

Pre-Normalized Estimate Normalized Estimate
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• Dashboard was 
originally not in MVP 
scope

• Leveraged approved 
estimate dates 
already in CASE

• Producing time series 
analysis for SSC 
Program estimates

CASE Study 3: Estimate Frequency
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CASE is more than 
estimate costs!

Identify programs w/ 
upcoming estimates

Highlights FM Cost team 
workload per month
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Lessons Learned

• Aggregating every estimate needs to address a variety of file 
formats and estimate structure inconsistency.

• Estimates alone are insufficient, need meta data to make 
analysis useful.

• Python and PowerBI DAX each have their strengths and 
weaknesses.

• Despite automation, data needs to be independently 
reviewed.
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Beyond Tracking Estimates
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Normalization
Necessary first step prior to add’l
functionality

Reviewing Estimates
Leverage vast FM estimating 
team experience for insight

PowerBI Server
Development vs Production comes 
into play…

Integrating Budget
The most important view for decision 
makers

Integrating Research
Gateway for product and capability 
expansion

Mission Area Dashboards
Tracks a variety of cost and 
schedule categories
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Conclusion

• Background coding well built, and streamlines import of estimate

• Dashboard provides valuable insight for user to focus in on history 
of a program’s estimate through a variety of elements

• Proven to allow for quick and efficient resolution of ad-hoc 
requests 

• Dashboard can continue to expand seamlessly for future efforts
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Incorporating 
cost research

Comparing 
estimates 

against actuals

Enhancing views 
for estimate 
evaluation

Budget dataRoadmap
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