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Many examples for Incompletely Specified Products (ICSPs)

1 Introduction
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www.sociofly.com
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Incompletely Specified Product (ICSP):

You do not know what you buy. 

Customer obtains one of several pre-specified component products.

Benefits of supply-side substitution

 New dimension for market segmentation: strengths of customer preferences

 Lower demand uncertainty

 Higher capacity utilization

Challenges

 Increased complexity

 Adaption of capacity management necessary

We need structure

1 Introduction

Expo 2010 Shanghai Structure - Pixabay
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2 key challenges addressed with ICSPs

 Capacity

 Inflexible

 Uncertain

 Demand 

 Preferences uncertain

 Heterogeneous valuations

 Level uncertain

What drives the use of ICSPs?

1 Introduction

3 key properties of ICSPs

 Component products are differentiated …

 … vertically:
All customers prefer the same component.

 … horizontally: Tastes.

 Flexibility:

 Explicit:
Customers are aware they are buying an ICSP

 Implicit:
Customers are not aware of buying an ICSP

 Assignment timing:

 Immediately after purchase

 Postponed
Public Domain Picture
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ICSPs have many names in practice

1 Introduction
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Strategic Operations Management
 Stylized models, focus on basic aspects like when ICSPs are beneficial
 Key aspects: often endogenous demand, rational forward-looking customers

Empirics
 Describe real-world ICSPs
 Often focus customer behavior and estimate demand models
 Some derive recommendations for tactical decisions like price differences

Operations: Revenue Management
 Focus on operations: Manage capacity during booking horizon, avoid overselling
 Assignment timing important
 Product design only captured via exogenous demand

ICSPs are researched in 3 communities

1 Introduction
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Research question:

When and how should ICSPs be offered?

Methodology: Stylized models, usually with

 Endogenous demand from 

 Stochastic individual valuations

 Endogenous design: price, assignment probability, …

 Infinite number of infinitesimally small customers

 Model becomes deterministic (fluid approximation)

 Aggregate view without lapse of time (no new information revealed)

Key research issues (# papers)

 What makes ICSPs beneficial? (2)

 Comparison to other segmentation approaches (5)

 Vertical differentiation (3)

 Inventory issues (5)

 Assignment timing (4)

 Competition (7)

The Economics of ICSPs

2. Strategic Operations Management

Commons.Wikimedia.org
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2. Strategic Operations Management
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Overview

 Description of real-world ICSPs

 Immediate assignment (“opaque products”)

 Customer behavior and demand model estimation

 Some derive recommendations for tactical decisions like price differences

Focus on travel industry (# papers)

 Passenger aviation (5)

 Hotels (9)

Empirical papers analyze ICSPs in aviation and hotels

3. Empirics: ICSPs in the real-world
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Passenger aviation

 Granados et al. (2008):

 Data: 2,580 obs. of sales of airline tickets for 46 US city pairs 20 03–20 04 via online travel agencies 
(regular/ICSP) 

 Observed discount: 38%

 Optimal discount: 81%

 All papers: Positive effects on demand and bottom line

Hotels

 Courty and Liu (2013)

 Data: 1,251 obs. for price and availability from Hotwire and hotels for 7 US cities 

 Discount: 40%, 12% less in airport area

 Higher discount in markets with high product differentiation (more customer heterogeneity)

 Tappata and Cossa (2014)

 Data: 3,871 obs. of opaque bookings from Betterbidding.com, regular rates for US hotels 

 Discount: 47% (Priceline’s NYOP) and 38% (Hotwire)

Key findings

3. Empirics: ICSPs in the real-world
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 Incorporation of ICSPs into operational decision-making 
processes and systems

 Classic transaction-oriented view:
No updates of beliefs, valuations 
-> exogenous product design, prices, demand

 Key issue: Manage capacity during booking horizon, avoid overselling
Focus: Develop and test methods

 Assignment timing important:

What changes in RM with ICSPs?

4. Operations: Revenue Management with ICSPs
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 Focus on modelling and solution methods

Methods for RM with opaque products in various industries

3. Operations: Revenue Management with ICSPs
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Flexible products are extensively researched

3. Operations: Revenue Management with ICSPs
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 Gallego et al. (2004)

 Generalized MDP formulation for flexible products in arbitrary resource networks

 Choice-based DLP (CDLP)

 Petrick et al. (2010, 2012)

 Integration into various RM models

 How to use models with flexible products over time, trade-off flexibility/complexity

 Gönsch et al. (2014)

 DLP does not capture the value of flexibility, i.e. the benefit of flexible over opaque products

 Cheung and Simchi-Levi (2016)

 Approximate solution methods for CDLP

 E.g. polynomial algorithm for demand learning with sublinear regret

 Koch et al. (2017)

 Transformation of RM problem with flexible products to standard RM problem (surrogate formulation)

 Via FME, state space may explode

The methods evolved over time.

3. Operations: Revenue Management with ICSPs
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 Postponement not necessary for

 Single leg, one hierarchy, full cascading upgrades

 Same for airline upgrading (independent on each leg of the network)

Upgrades are well known.

3. Operations: Revenue Management with ICSPs
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Research on (dynamic) pricing is still scarce.

4. Operations: Revenue Management with ICSPs
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Summary

 Many examples from practice

 Already some research

 Different areas largely ignore each other

Outlook

 Opacity: Flexibility/attractiveness trade-off

 Risk-aversion

 Demand learning

 Additional sources of variation
(e.g. Cleophas et al. 2017)

Conclusion

5 Conclusion

Pexels, Ann H.
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