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• Paul A. Samuelson: Revealed Preference
Theory (Nobel Prize in Economics 1970)

• A. Michael Spence and Joseph Stiglitz:
Market Signalling and Screening by Self-
Selection (Nobel Prize in Economics 2001)

• Modelling as a “Gestaltproblem”. Causal mo-
dels versus noise models.

• Ideas from ensemble methods:
e.g. Albert Einstein’s work about the molecu-
lar Brownian motion. (Nobel prize in physics
1921).

• Ehrenberg’s repeat-buying theory.
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Paul A. Samuelson: Revealed Preference Theory

(Nobel Prize in Economics 1970)

Purchases reveal preferences.
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1.2 A. Michael Spence and Joseph Stiglitz:
Market Signalling and Screening by Self-Selection
(Nobel Prize in Economics 2001)

Signalling (M. Spence):

• The choice of John von
Neumann’s Quantenme-
chanik (quantum mecha-
nics) signals experience
and expert knowledge.

• Incentive compatibility: vo-
luntary and truthful.

Screening (J. Stiglitz):

• A professor offers a me-
nu of course books each of
which requires a certain le-
vel of experience and ex-
pert knowledge.

• Selection of a book by
a student reveals the stu-
dent’s level.

• Incentive compatibility: vo-
luntary and truthful.

Self-selection processes build homogenous clusters of readers.
Self-selection helps with the cold start problem.
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1.3 Modelling as a “Gestaltproblem”:
Causal models versus noise models

Economics and management science versus natural sciences.
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1.4 Ideas from ensemble methods.

Ensemble methods are methods which measure the behavior and the interactions of
a large set of particles only by observing of the states of the aggregate (e.g. pressure,
temperature and volume of a gas).
Examples:

• Ludwig Boltzmann’s Thermodynamics.

• Albert Einstein’s work about the molecular Brownian motion.
(Nobel prize in physics 1921).

• Ilya Prigogine: Nonequilibrium Statistical Mechanics.
(Nobel prize in chemistry 1977).
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1.5 Ehrenbergs Repeat-Buying Theory.
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Independent Poisson processes act as models of noise and filters:
Outliers are recommendations.
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2 Statistical models.
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2.1 The LSD Model: A Mixture of Poisson Processes

The logarithmic series distribution describes, how many consumers have bought a
specific product 1, 2, 3, ... times in the observation period (without taking non-buyers
into account):

P(r purchases) =
−qr

r ln(1−q)
, r ≥ 1 (1)

Mean Purchase Frequency:

w=
−q

(1−q) ln(1−q)
(2)

Variance:

σ 2 =
−q 1+q

ln(1−q)

(1−q)2 ln(1−q)
(3)
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2.1.1 Stochastic Processes
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2.1.2 Generating Recommendations

• Products which are bought together more frequently than expected by the stocha-
stic model

• violate independence assumptions of the model
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3 The Cold Start Problem: 3 Routes of Attack

1. Forecasting: User Profile, User History, ...
Problems: New Users and new books.

2. Small Sample Statistics: Tests based on multinomial distributions (Geyer-Schulz,
Neumann)
Problem: General solution depends on efficient computation of the partition func-
tion (number theoretic problem).

3. Boosting: Provide the recommendations of a similar organization.
Self-selection leads to homogenous clusters of users within an organisation.
Homogenous clusters of scientific users are comparable across scientific organi-
sations of similar type.
The use recommendations of a comparable scientific organization is a way a re-
commendation service provider can attack the cold start problem for new organi-
sations.
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3.1 Boosting: University of Heidelberg by KIT

OPAC-Query

Query-Result

Recommender

Recommender-
Result

Book 1

Path P0 Path P1

P0 P1 Count Count
Before After Boosting

1.0 0.0 22881 19944
0.9 0.1 817 251
0.8 0.2 416 398
0.7 0.3 230 352
0.6 0.4 57 81
0.5 0.5 163 592
0.4 0.6 44 118
0.3 0.7 9 31
0.2 0.8 6 17
1.0 1.0 50 1196

• Boosting leads to the activation of unused books.

• Boosting is a road to collection management.

• Boosting with recommendations of nearby libraries (e.g. KIT-BLB).

KIT and Bibtip GmbH, Andreas Geyer-Schulz and Markus Spiering Seite 15



Information Services and Electronic Markets and Bibtip GmbH Restricted random walk clustering

4 Restricted random walk clustering
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6 Exploration of the information space
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