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Data Science
A Refresher
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Data Science- What is it?

The extraction of actionable knowledge directly from data 

through a process of discovery, hypothesis, and analytical 

hypothesis analysis

NIST Big Data Workgroup
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Data Science – How good is it really?

Stanford/s Lucile Packard Children’s Hospital

Jenny Frankovich, attending physician

• Young girl had lupus and her kidneys were shutting down

• Some also developed blood clots which can be prevented with drugs, but those carry high 

risks

• Not sure if drugs should be administered or not, what to do?

The Data Science

• How many lupus patients?

• How many with same symptoms as patients? 

• How many of those patients had a clot?

Patients treated for clots and 

made a full recovery

However, program abandoned due to 

liability concerns
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Data Science – How good can it get?

Wired Magazine- June 2008

Chris Anderson -The End of Theory: The Data Deluge 

Makes The Scientific Method Obsolete

Scientific Method: “Correlation is not Causation”

• No conclusions on basis of correlation between x and y

• Must understand underlying connections for a model

• Hard to test and experiment unknowns

Data Science Method: “Correlation is enough”

• Computing power and large amounts of data at the problem

• Find patterns in data

• All questions can be answered even if we don’t know why

1976 George Box - Statistician - Journal of the American Statistical Association

"All models are wrong, but some are useful.“

2008 Peter Norvig - Google’s research director - O'Reilly Emerging Technology Conference

"All models are wrong, and increasingly you can succeed without them."
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Data Science and Cost 
Estimating

A Refresher
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Organizations using data science for other disciplines are also using it 

for cost estimating. Additionally, the ICEAA community and it’s members 

have been used some data science techniques already ….   

• Construction

• Software Cost Estimation

• General Cost Estimation

• Defense Cost Estimation

• Computing and Network Structures … and more

Data Science & Cost Estimating – Who is doing it?
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No! There was no need for ICEAA to be alarmed or to call the CDA 

(Cost Decontamination Unit), they agree!

Over the last few years ICEAA has continues to state it is a priority to:

• Advance the cost estimating industry by supporting new fields like Agile and Data Science

• Enable and encourage the growth of the cost estimating profession and ICEAA membership

• Revise reference material and training opportunities as needed to include the latest techniques

ICEAA & Data Science – Wait, didn’t ICEAA call the CDA?

Disney Monsters Inc.
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These are a list of resources you can go to that will 

enable you to start using Data Science in your cost 

estimates today …

Learn

Ok, How Do I Get Started Today?

https://online-learning.harvard.edu/course/data-science-r-basics

https://www.data.gov/ https://aws.amazon.com/datasets/ https://www.cia.gov/library/publications/the-world-factbook/

https://open.canada.ca/en http://data.europa.eu/euodp/en/data/ https://www.numbeo.com

Capture data/favorite data sites whenever possible even if it seems 

unrelated to what you are doing at the time
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Ok! We will capture data, filter/analyze that data, serve it up in a tool 

format, and I will provide the following…

• Data capture location and technique/code for capture

• Data analysis explanation, methodology, and code

• Tool explanation, code, and final demonstration  

That’s Great! How do I get Started NOW?

The Cost of Living Estimator code, data, and analysis 

can be accessed in a GitHub Repository here: … 

https://github.com/tiwariraj/CostofLivingEstimator
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Cost of Living Estimator – Introduction and Scenario

We want to build a estimating tool built on actual data that will allow us to 

estimate how expensive it is to live in one city vs another. 

We will be using real data and popular tools for the analysis and 

development of the estimator interface
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There is data available for 28 cost types relevant to our exercise 

including… 

• Rent costs

• Grocery costs

• Fuel costs

• Dining costs

• Costs of services (utilities, etc.)

Like any estimate, you must start by finding and collecting data. In the 

analysis/tool, we will capture data for 55 major cities… 

Cost of Living Estimator - Data Collection (1 of 2)

The data collected can be found here: 

https://github.com/tiwariraj/CostofLivingEstimator/tree/master/Scrapy%20Crawlers/costofliving

https://www.numbeo.com/cost-of-living
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Since the data is contained within an interactive webpage, we will use a 

popular tool for the capture using spiders. Scrapy allows us to “scrape” 

the data from the Numbeo site automatically for all 28 types of data and 

store them in a file in the cloud, a computer, or server for analysis…

Cost of Living Estimator - Data Collection (2 of 2)

The modified spider code we use for capturing the Numbeo data is found here: 

https://github.com/tiwariraj/CostofLivingEstimator/blob/master/Scrapy%20Crawlers/costofliving/costofli

ving/spiders/costofliving_spider.py

This is the basic Scrapy spider 

code template available on the 

their website for modification. 

https://scrapy.org
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Cost of Living Estimator - Data Filtering/Cleanup

Now that we have captured the data some “clean up” is required to ensure 

it is complete and organized the way we want. To do this, we will use the 

programming language Python. There are many tutorials available for the 

basic code on the internet…

This is the python code that appends the data set:

The code changes the data set to include:

• How many data points were in each city’s cost

• Tagging each city with a type (24 hour, 18 hour, 

2nd tier market, small market) by combining it from 

another data source (The book 24 hour cities by 

Hugh Kelly) since that data wasn’t available from 

Numbeo

https://www.python.org/
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This is an example of the gas prices for the fifty markets…

… and here the frequency they occur at various prices

Cost of Living Estimator - Data Analysis (1 of 2)

We do this analysis for other data points collected. 

Here is the file for the gas prices: 

https://github.com/tiwariraj/CostofLivingEstimator/blob/ma

ster/Scrapy%20Crawlers/costofliving_gas/gascost.csv

Now that the data has been collected and it has been 

cleaned up, we can do some analysis which, once done, 

will feed the tool for end users. To do this we will examine 

the distribution/dispersion of the data and the frequency…
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Cost of Living Estimator - Data Analysis (2 of 2)

For example, the following code allows the association 

of gas prices with the city type…

There is an impact on cost as a result of the city type 

(i.e. 24 hour city and gas prices) on the cost of living. 

Going further, we can associate costs with other 

pieces of the data …
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Using Fisher’s method for combining P-values we 

can see the impact of a city type on all the cost of 

living types and place into a matrix…

Cost of Living Estimator - Data Analysis

The entire matrix of all the cost of living types is available here: 

https://github.com/tiwariraj/CostofLivingEstimator/tree/master/Fishers_pmatrix/market_raj
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Instead of building our tool in MS Excel we will be using…

Cost of Living Estimator – Interface with RStudio

With …https://www.rstudio.com
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Cost of Living Estimator – Interface with R Shiny

Wait! I am a huge fan of MS Excel and am the first 

one to say “Can I?” when I should say “Should I?”, 

but it DOES have it’s limitations including…

• Users per instance

• Data pipeline limitations

• Version control issues

• Limited by hardware resources

R Studio…

• Is open source and free

• Enables easier collaboration

• Is available for all platforms

• Runs on the web

• Is accepted by my commercial and government 

organizations (including most of DoD)

No! All Hail Excel!
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The Cost of Living Estimator interface captures user inputs, makes living 

type/style assumptions, and provides the analyzed city data and the city 

that matches best for the user. The user inputs include the following… 

• Married status

• Number of children

• Urban or suburban preference

• Transportation method preference

• Number of meals purchased

• Preferred region

• Household monthly take-home income

Cost of Living Estimator – Interface with R Shiny
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Tools created using data science structures and tools can be designed or 

modified to accept data pipelines. These pipelines can provide numerous 

benefits over other tools without the capability including…  

• Data sets that don’t expire

• Near real time analysis

• Ability to accommodate collaborative data sets

Cost of Living Estimator – Data Pipeline

It is important to recognize that data portals controlled by third party operators 

have the possibility of interruption resulting from format changes, portal 

configuration changes, etc. beyond the control of the tool author/end user and 

should be planned for
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Cost of Living Estimator – Live Demonstration

Live demonstration of the Cost of living Estimator

The Cost of Living Estimator is available here: 

https://tiwariraj.shinyapps.io/CostofLivingEstimator/
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With same basic steps you can build a data 

science cost estimate no matter what tools you 

use … 

1. Plan the analysis and/or tool like you would with any 

approach and find your data just like you would with 

any other estimate.

2. Using Scrapy or a similar tool to capture and 

document your data

3. Using Python or a similar tool, clean, sort, gap fill, and 

analyze the data

4. If and interface is required, use RStudio or R Shiny to 

create an interface and populate a user tool for the 

estimate

Ok, How Do I Build MY OWN Data Science Cost Tool?

You can do this! I have faith in you!

Don’t try to do all the above at once! Integrate individual techniques 

and tools into the methods you use now and go from there. 
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Sources and Special Thanks

“The End of Theory: The Data Deluge Makes the Scientific Method Obsolete,” 2008.

https://www.wired.com/2008/06/pb-theory/

“Big Data Not a Cure All In Medicine,” 2015.

https://www.npr.org/2015/01/05/375201444/big-data-not-a-cure-all-in-medicine

A special thanks to Raj Tiwari for giving me permission to use his code 

and tool for discussion in this paper/presentation

“The American Statistician Vol. 2, No.5,” 1948, Frederick Mosteller and R.A. Fisher.

https://www.npr.org/2015/01/05/375201444/big-data-not-a-cure-all-in-medicine

Scrapy

https://scrapy.org/

Numbeo Cost of Living

https://www.numbeo.com/cost-of-living/

Python

https://www.python.org/

R Studio

https://www.rstudio.com/

Cost of Living Estimator, Raj Tiwari

https://tiwariraj.shinyapps.io/CostofLivingEstimator/

“24 Hour Cities,” 2016, Hugh Kelly. 

https://www.amazon.com/dp/B01IHQ23V2/ref=cm_sw_em_r_mt_dp_U_htbCCbFDV1ZPY
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Questions

Booz | Allen | Hamilton

Jeremy Eden
Lead Associate

Booz Allen Hamilton Inc.

Tel (703) 377-5871

Eden_Jeremy@bah.com
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