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Price Discrimination vs. 
Differentiation
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BigMac Index
Serving lower prices 
to iPhone users

vs

e.g., Hannak et al., Measuring Price Discrimination and Steering

on E-commerce Web Sites, 2014
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A simple E-Commerce Model
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Focus previous Studies
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Our Focus
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1. Do price differences occur for different stores?

2. Do vendors/re-sellers benefit a specific store?

3. Do any patterns emerge?


Scope:

• In: differences platforms but same vendor

• Out: differences between different vendors


➡ Price comparison portals
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Research Questions



Studying store-based pricing
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• Previous work

• Manual  

[Clever Reisen]

• Crowd-sourcing (manual) 

[MGEL13, HSLMW14, ISSL17] 

• Automated scraping 

[MGEL12, HSLMW14, VNBJ14, HTWH18]
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Collection approach
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• Multi-platform data acquisition

• Faked mobile platforms lead to different outcomes [YY20]

• Emulators can be unstable and slow


• Eliminating confounding factors

• User-based features (location, profile, etc.) 

• Synchronicity (prices change over time)

• Long-time scan (pricing errors, replication inconsistency, etc.

13

Challenges - Data Acquisition
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• More challenging in a multi-platform environment 


• Attribute selection 

• Baggage included or not

• Code share flights (e.g., MH17 = KL4103)


• Normalisation 

• e.g., London Heathrow: LHR, London Heathrow, Heathrow; 

9PM=21.00

• Attribute changes

14

Challenges - Item matching
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Framework Concept
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Client Synchronisation
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Case Study: Flight Ticket Prices
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Data set
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Data set

3 x per day

45 days period

135 comparisons
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Data set
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Data set
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Data set
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Data set
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Analysis: Store-based pricing in the wild



Benjamin Krumnow MADWeb’23 / 4926

Expected and observed result
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High-level view
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High-level view
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High-level view
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Zoom in on Opodo



Are there any patterns?
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Vorstudie



Benjamin Krumnow MADWeb’23 / 4933



Benjamin Krumnow MADWeb’23 / 4934

Break down Opodo app
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Platform switching can 

be very lucrative
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Break down Opodo app
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Vorstudie



Benjamin Krumnow MADWeb’23 / 4937

AirFrance Localisation
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AirFrance Localisation
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Last minute pricing may play a role



Discussion & Summary
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• Are there tax differences?


• Variations due to different data centres?


• Do our automated search queries influence the outcome? 


• Is there A/B-Testing?

42

Alternative Explanations
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• Are there tax differences?


• Variations due to different data centres?


• Do our automated search queries influence the outcome? 


• Is there A/B-Testing?
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Alternative Explanations
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• First systematic investigation of store-based pricing


• Interesting field to expand

• Price differences occur frequently 

• Some vendors show strong indications for store-specific prices

• Strangely, customer loyalty is not always rewarded (e.g. Opodo app)


• Data acquisition is difficult (scale in store, stability, and costs)

47

Conclusion



Questions



Sources

Benjamin Krumnow

[MGEL12] Detecting price and search discrimination on the internet. 

Jakub Mikians, László Gyarmati, Vijay Erramilli, and Nikolaos Laoutaris. In 11th ACM 
Workshop on Hot Topics in Networks, 2012.

[MGEL13] Crowd-assisted search for price discrimination in e-
commerce: first results.

Jakub Mikians, László Gyarmati, Vijay Erramilli, and Nikolaos Laoutaris, In

Conference on emerging Networking Experiments and Technologies, 2013.

[VNBJ14] Crying Wolf? On the Price Discrimination of Online Airline 
Tickets.

Thomas Vissers, Nick Nikiforakis, Nataliia Bielova, and Wouter Joosen. 2014. In 7th 
Workshop on Hot Topics in Privacy Enhancing Technologies (HotPETs’14).

[HSLMW14] Measuring Price Discrimination and Steering on E-
commerce Web Sites.  
Aniko Hannak, Gary Soeller, David Lazer, Alan Mislove, Christo Wilson, Internet 
Measurement Conference 2014



Sources

Benjamin Krumnow

[ISSL17] Who is Fiddling with Prices?: Building and Deploying a 
Watchdog Service for E-commerce.

Costas Iordanou, Claudio Soriente, Michael Sirivianos, and Nikolaos Laoutaris. In 
Proceedings of the Conference of the ACM Special Interest Group on Data 
Communication, 2017.

[HTWH18] An Empirical Study on Online Price Differentiation.

Thomas Hupperich, Dennis Tatang, Nicolai Wilkop, and Thorsten Holz. In 
Proceedings of the Eighth ACM Conference on Data and Application Security and 
Privacy, 2018.

[Clever 
Reisen]

Flugbuchung per Smartphone Achtung.

Lutz Kaulfuß. Clever Reisen! (1/17), January 2017.

[YY20] A Comparative Measurement Study of Web Tracking on 
Mobile and Desktop Environments.

Zhiju Yang and Chuan Yue. In Proc. Priv. Enhancing Technol., 2020.


