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Problem 

§  Lack of structured product master data on the Web (of Data) 

§ Web Shop owners have difficulties in maintaining their product data 

§  Combine product catalogs from different manufacturers 

§  Enter products and feature data manually 

§  Redundant definitions of  same product data on the Web; often incomplete, 
inconsistent and outdated 

§ Meanwhile manufacturers maintain comprehensive catalogs of  their items in 
PIM systems 
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Problem - Example 
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Our Idea 

§ Make product catalogs of  manufacturers available as structured data on the 
Semantic Web 

§ Web shop owners can take advantage of  high-quality product specifications 
provided by manufacturers 

§  Products and product datasheets can be linked based on strong identifiers, 
e.g. EAN, GTIN, MPN, brand name, ..., typically provided by both 
manufacturers and retailers 
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http://www.shop3.uk 

Shop 3: 
Offer page 

price: $ 96.00 

GTIN14: 12345678901234!

http://www.shop2.de 

Shop 2: 
Offer page 

price: $ 102.10 

MPN:   ACME123!
brand: ACME!

Our Idea - Overview 
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Manufacturer Web Site: Datasheet Many Shop Sites (with incomplete product features) 

Search Engine or Browser Plug-in 

http://www.shop1.com 

Shop 1: 
Offer page 

price: $ 99.99 

EAN: 1234567890123!

http://www.acme.com 

Product 
page with 

details 

weight: 250g!
color:  blue!

EAN:    1234567890123!
GTIN14: 12345678901234!
MPN:    ACME123!
brand:  ACME!

High-quality picture 

price: $ 99.99 

weight: 250g!
color:  blue!



BMEcat Standard 

§  XML-based product catalog exchange format 

§ Well-known and widely used by German industry 

§  Popular: BMEcat 1.2 and 2005 

§  Supported by most PIM systems1, as commonly 
used by manufacturers and large retailers to 
maintain their product data 
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1 82% of  PIM software providers support BMEcat according to a market survey conducted in Germany 



BMEcat 2005 Structure 
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GoodRelations 

§ Web vocabulary for e-commerce 

§  Industry-neutral 

§  Valid across different stages of  the value chain 

§  Syntax-neutral 

§ Widely accepted and used 

§  Schema.org integration (2012) 

§  Google Rich Snippets (2010), Yahoo SearchMonkey (2008) 

§  BestBuy, Sears.com, Arzneimittel.de 

§  Rakuten.de, countless small Web shops based on standard shop software 

§  Volkswagen UK, Renault UK 

§  Extensions: Vehicle Sales Ontology (VSO), Tickets Ontology (TIO), Product 
Types Ontology (PTO) 
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GoodRelations Simplified Model 
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gr:Offering gr:ProductOrService gr:BusinessEntity 
gr:offers gr:includes 

gr:ProductOrService
Model 

gr:hasMakeAndModel 

-  gr:hasBusinessFunction 
-  gr:hasPriceSpecification 
-  ... 

-  gr:hasMPN 
-  gr:hasBrand 
-  gr:hasManufacturer 
-  ... 
-  { product features } 

Web 
Shops 

Manu- 
facturers 
(BMEcat) 

-  gr:hasMPN 
-  gr:hasBrand 
-  ... 



Conversion from BMEcat to GoodRelations 

§  Portable command-line application in Python 

§  Capabilities of  converting 

§  common product details (e.g. strong identifiers) 

§  product features 

§  product catalog group system 

§  Additional features 

§ Multi-language support 

§  Links to external feature and product classification standards 

§  Distinction between datatype and object properties 

§  Heuristics (e.g. generate quantitative value ranges out of  “1.0-2.4”) 
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Mapping of  Product Descriptions 
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Basic, common product descriptions: 

Strong ID 

Strong ID 

Strong ID 

samsung:LEDTV_ES6300 a gr:ProductOrServiceModel;!
  gr:name “Samsung LED TV ES6300”@en;!
  gr:hasEAN_UCC-13 “1234567890123”^^xsd:string!
  gr:hasMPN “ledtv_es6300”^^xsd:string .!



Mapping of  Product Features 
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Product features that complement basic product descriptions: 

Property 2 

Value 

Property 2 

Property 2 

Property 1 

samsung:LEDTV_ES6300 a gr:ProductOrServiceModel;!
  samsung:compatible_3D “true”^^xsd:boolean;!
  samsung:screen_size [ a gr:QuantitativeValueFloat;!
    gr:hasValueFloat “101.6”^^xsd:float;!
    gr:hasUnitOfMeasurement “CMT”^^xsd:string ] .!



Mapping of  Catalog Group Systems 
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Add type information to products/product models: 

Products are assigned categories using PRODUCT_TO_CATALOGGROUP_MAP. 

samsung:LED_TV rdfs:subClassOf samsung:TV .!
 
samsung:LEDTV_ES6300 a gr:ProductOrServiceModel,!
  samsung:LED_TV .!



Evaluation 

Part 1: 

Conversion of BMEcat catalogs of two manufacturers 

1. Validation of  the quality of  the conversions using Semantic Web validators 
and the standard output of  the converter 
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Part 2: 

Collected product offer data of 2,500+ Web shops in SPARQL-capable RDF store 

2. Complement the motivating example from the introduction by showing the 
lack of  product master data in the crawl data 

3. Show potential leverage of  product master data on the Web 

Part 1: 

Conversion of BMEcat catalogs of two manufacturers 

1. Validation of  the quality of  the conversions using Semantic Web validators 
and the standard output of  the converter 



Conversion of  BMEcat Catalogs 

§ Weidmüller Interface GmbH and Co. KG 

§ Manufacturer of  high-tech electronic components 

§  32,585 product models, 47 properties on average 

§  Deployment available: 
http://catalog.weidmueller.com/semantic/sitemap.xml 

§  BSH Bosch und Siemens Haushaltsgeräte GmbH 

§  Supplier of  white goods (e.g. vacuum cleaner, washing machine, ...) 

§  1,376 product models, 29 properties on average 
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Validation of  BMEcat to GR Conversions 
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§ Most validation errors and warning messages caused by data quality 
problems: 

§  wrong usage of  unit codes, e.g. “l” instead of  “LTR” (UN/CEFACT) 

§  non-numeric feature values where floating point values are expected, 
e.g. “/”, “0.75/2.2”, “3*16”, ... 



Evaluation 

Part 1: 

Conversion of BMEcat catalogs of two manufacturers 

1. Validation of  the quality of  the conversions using Semantic Web validators 
and the standard output of  the converter 
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Part 2: 

Collected product offer data of 2,500+ Web shops in SPARQL-capable RDF store 

2. Complement the motivating example from the introduction by showing the 
lack of  product master data in the crawl data 

3. Show potential leverage of  product master data on the Web 



Collection of  Web Product Offers 

§  Focused crawl over structured e-commerce data on the Web 

§  2,629 different-sized online shops exposing RDFa/Microdata 

§  2.7 million offered product instances 

§  11 product properties on average 
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0 50 100 150 200 250 300 350 400 450 500 550 600 78900 78950 79000 79050 79100

min = 1
q1 = 14

median = 89
q3 = 493

max = 79076

product count

Distribution of  product count across Web shops 



Results that Confirm Our Initial Example 
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Leverage of  Product Master Data on the Web 

§  Selected 90 random product EANs from BSH BMEcat catalog 
{ population size = 1,376; 95% confidence level; 10% confidence interval } 

§  Looked up the number of  product offers for each item in the sample, based 
on the European Article Number (EAN): 

§  preissuchmaschine.de 

§  Amazon.de 

§  Google Shopping Germany 
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Results of  the Potential Leverage of  Master Data 

§  Surprisingly little results returned based on EAN 

§ Max. number of  product offers for a specific product EAN: 48 

§ Most products on Amazon.de and Google Shopping Germany are offered 
less than 10 times 
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Discussion of  Results 

§  Possible explanations for the fairly small number of  results: 

§ Marketplace regulations try to limit competition among market 
participants (speculative) 

§  Barrier of  adding products to marketplaces for small shop owners 

§  Potential weaknesses in our experiment 

§  Localized searches (.de-domain) 

§  Shops rarely populate their products with EAN identifiers 

§  Type of  products in the sample (domain of  white goods) are maybe not 
very attractive for being offered on the Web 
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Replacing Strong Identifiers and Product Type 

§  Repeated experiment with a more popular commodity product, searching by 

§  EAN 

§  product name 

§  “Canon PowerShot A2300 schwarz” 
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Marketplace EAN hits Product name hits 

preissuchmaschine.de 45 45 

Amazon.de 233 233 

Google Shopping Germany 4 144 

A combination of different types of strong identifiers could do the trick! 



Conclusion 

§ We showed the potential leverage of  enriching 

§  product offers of  Web shops 

§  by structured product model data of  manufacturers 

§  relying on reliable product strong identifiers such as EAN, GTIN, MPN, 
brand name, ... 

§  High-quality product master data can reduce data cleansing effort 

§  Prerequisite for doing useful product searches and matchmaking 
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Thank You! 

Alex Stolz 

alex.stolz@unibw.de 
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Project page: 
http://code.google.com/p/bmecat2goodrelations/ 
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