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Agenda

• Objectives

• Web Scraping and Crawling Definitions

• Methodology

• Limitations

• Future Directions
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Objectives

• Create automated processes to collect online data for 
current or future work

• Validate data to create Cost Estimating Relationships 
(CERs)
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Web Scraping vs Web Crawling

• Take data from Hypertext Markup Language (HTML) code
‒ Web crawling - Identify webpage structure and links
‒ Web scraping - Extract the data
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https://www.promptcloud.com/data-scraping-vs-data-crawling/
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Methodology

1. Find websites with relevant data 

2. Determine if crawling/scraping from the website is 
allowed

3. Choose the appropriate tool

4. Obtain and normalize the data
‒ Obtain a list of product webpages
‒ Get the data from product webpages

5. Application 

6. Data validation
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Find Websites with Relevant Data

1. Inspect for technical 
information
• Weight
• Material
• Manufacturer

2. Reverse-engineer cost 
from price
• Research potential taxes applied
• Collect public company financial 

data
• Calculate manufacturer profit 

margin
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Figure: Product specification table on the 
HyattGunStore.com Website
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Legality of Web Crawling/Scraping

********Potential legal GRAY area ********

• Rules of Thumb:
‒ Cannot use copyrighted data
‒ Avoid overburdening company servers
‒ Do not violate forbidden directories in “Robots Exclusion Protocol” 

(Robots.txt)
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Figure: Example of a Robots.txt 
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HTML Code Example

• Using the webpage where the data is found, right-click and 
select “View Page Source”*

*Can only be done using certain web browsers

8

Presented at the 2019 ICEAA Professional Development & Training Workshop - www.iceaaonline.com

https://www.hyattgunstore.com/charter-arms-undercover-crimson-trace-38-special-revolver.html


© 2019 PRICE Systems, L.L.C. All Rights Reserved

Choose the Appropriate Tool, Pt. 1

• RapidMiner
‒ Customizable operators in a graphical user interface (GUI)
‒ Web Mining extension
‒ Transform and validate data
‒ STEEP learning curve
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Choose the Appropriate Tool, Pt. 2

• Octoparse
‒ Machine learning algorithms in background
‒ Easy to use “Point and Click”
‒ Limited application

10

Presented at the 2019 ICEAA Professional Development & Training Workshop - www.iceaaonline.com

https://www.octoparse.com/


© 2019 PRICE Systems, L.L.C. All Rights Reserved

Obtain and Normalize the Data

• Collect product webpage

• Extract data with “string matching”

• Sanitize into data set
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Application

• Calibrate Manufacturing Complexity (cost/weight unit)

• Test dataset for potential errors
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Database Creation

• Two types of databases
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Item Listings Template Components
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Validation

• Compare calibrated data to real data

• Goal – Be within one standard deviation of error (+/-33%) 
of actuals

• Examples of different types of estimates:
‒ Early program estimates
‒ Price-to-win bidding
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Data Validation, Case 1 - Handguns

• XM17 Modular Handgun System Competition
‒ Contract - $5.4 million for about 7,100 pistols
‒ Seven firearms in separate bids
‒ On average, estimates 10% below actuals

• 2005 Sig Sauer and Heckler, Koch Handgun contracts
‒ Two contracts, 65,000 pistols each
‒ Valued at $23.7 and $26.2 million 
‒ Caliber of 9mm, 40 S&W, 0.357 Sig
‒ Our estimate - $25.6 million
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Data Validation, Case 2 - Humvee

• Created PBS based on assembly designations

• Assigned new QTY Per Next Higher Level to needed items

• System Results:
‒ Basic Humvee Weight: 5,200 lbs
‒ Humvee PBS Weight: 5,041 lbs

‒ Basic Humvee Price: $70,000
‒ Humvee PBS Price: $74,207
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Other Types of Databases

• IT Hardware
‒ Workstations, Laptops
‒ Servers, Data storage
‒ Printers
‒ Routers

• Long Guns
‒ Rifles (Sniper and Tactical)
‒ Shotguns
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Limitations

• Interpolated dataset values
‒ Production Numbers, Manufacturing processes, etc.

• Retailer profit margin

• Structure vs Electronic distribution

• Lack of API integration
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Future Directions

• More databases influenced by demand
‒ Cloud Service Pricing
‒ Microcircuits
‒ Space Components
‒ Avionics Suites 
‒ Armaments
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Questions?

cara.cuiule@pricesystems.com
grady.noll@pricesystems.com
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Backup
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Calculating Manufacturer Profit Margin
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XM17 Modular Handgun System 
Competition – Results Table
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