
Tracing the Sources of Belief Contestation in Policy Debates

Philip Leifeld and Tim Henrichsen

14 September 2023



Policy debates

Political actors make public claims conditional on each other.

= interest groups, legislators. . .
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Policy debates

Political actors make public claims conditional on each other.

= about preferred policies or instruments. . .
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Policy debates

Political actors make public claims conditional on each other.

= network dependencies
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Discourse Network Analyzer (DNA)

I Discourse Network Analyzer (DNA)
I Download: http://www.github.com/leifeld/dna
I Operating system: any (platform-independent!)
I Requirements: Java 11 (e. g., Adopt OpenJDK 11).
I Purpose:

1. Assign tags to text data.
2. Convert these structured data into networks.

3 / 26

http://www.github.com/leifeld/dna


4 / 26



5 / 26



5 / 26



rDNA: Connecting DNA to R
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Example: pension politics in Germany

I Major policy change in 2001.
I Agreement on the need for a reform, but direction unclear.

I Fertility-related measures?
I Strengthen insurance principle?
I Labor market measures?
I Immigration?
I Transition to a capital-cover system?

I Pension consensus of early 1990s eroded—but how?
I More generally: transition between policy paradigms.
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Possible solutions for closing the pension gap
solutions offered by actors; not exhaustive

I transition to a capital cover system
I increasing the labor force

I immigration
I gender equality
I work incentives

I decreasing the pension level
I introduction of a uniform pension
I decreasing the old-age dependency ratio

I shortening school education
I increasing the pension entrance age
I voluntary work after retirement

I linking a person’s pension level to his/her number of
children

I fertility incentives 8 / 26



Data for the pension case study

I Frankfurter Allgemeine Zeitung (FAZ).
I 1,879 articles with 7,249 statements from 1993 to 2001.
I 461 individuals from 246 organizations.
I 68 policy instruments, or “solution concepts.”
I 20 concepts (policy instrument claims) deduced from the economic literature, 48

inductively added.
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Graphical intuition of discourse networks
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Graphical intuition of discourse networks
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Extension: agreement and disagreement
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Normalisation of edge weights
German pension politics, Jan–Jun 2000 (Leifeld 2017)

The congruence network: a core–periphery structure.
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Normalisation of edge weights
German pension politics, Jan–Jun 2000 (Leifeld 2017)

Congruence normalised by average statement frequency of dyads.
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Core–periphery ! polarisation ! core–periphery before major reform

1997 1998 2000 2001

Leifeld (2013), Policy Studies Journal.
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Almost 300 applications of DNA and counting
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Research question in this paper

Which concepts together are most important in structuring this network?

How can we partition the concepts into a “backbone set” and a “redundant set” while
preserving the (likely polarised) community structure?

For substantive analysis: What are the most central concepts? Which ones are
redundant?

For developing a codebook and coding:
What is a parsimonious model of the debate? Which concepts can we drop without
sacrificing the community structure of the actor network?

) “Tracing the sources of belief contestation in policy debates”
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Which concepts lend cluster structure to the actor network?

0 31

0 1

0 1

43 23

1 60

0 4

31 38

21 17

0 1

7 26

12 39

0 5

0 20

1 3

0 13

0 1

4 3

6 4

1 0

0 1

4 2

0 14

5 8

0 3

3 6

0 14

82 27

52 15

0 3

0 5

3 8

0 9

0 3

0 3

0 3

0 77

34 29

0 80

0 2

0 3

0 1

0 3

0 7

0 2

10 312

44 117

2 22

2 17

11 0

3 3

0 4

0 4

3 20

2 3

30 15

0 3

0 3

AgreementDisagreement

Occupational pensions − Employee fund

Grant pension entitlements to volunteers

Grant pension entitlements for educational periods

Fight unemployment

Cut back the administrative apparatus

Child care

Capital market risk

Occupational pensions − Relief fund

Occupational pensions − Direct insurance

Use pension system to finance German reunification

Universal obligation to contribute

Occupational pensions − Indirect system

Occupational pensions − Direct pension commitment system

Introduce a limit for pension entitlements

Insure periods exempt from contributions

Increase working life by decreasing number of school years

Increase female labor participation

Include other sources of income

Sales and machine tax

Returns are higher in a capital cover system

Employee participation in company profits

Convert working−time accounts into old−age provision

Subtract assets from pension level

Increase fertility

Double burden during transition

Remove non−insurance benefits

Immigration

Occupational pensions − Pension fund

Flat rate pensions

Increase working life

Include pseudo−self−employed people in the pension system

Full transition to a private capital cover system

Reduce supplementary pensions

Increase the income limit for contribution assessment

Include low−income earners in the pension system

Extend pension entitlements for parenting periods

Include self−employed people in the pension system

Include civil servants in the pension system

Raise retirement age

Earnings−related and effort−based pensions

Subsidies from the national budget for lowering contributions

Promote home ownership

Advancement of families

Deferred taxation

Cut back invalidity or widows' pensions

Tie pension formula to economic development

Demographic factor

Contribution−based PAYG system

Minimum pension

Compulsory contributions

Increase employees' share of contributions

Curtail early retirement

Link contribution or pension level to number of children

Occupational pensions

Increase contributions

Pension cuts

Partial transition to a private capital cover system

Backbone

Redundant
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Penalised spectral loss function

How can we assess how much we lose by removing a subset of the concepts?

`

(
Y;YB�

; p
)
=

√√√√ jAj∑
i=1

(
�̂i

Y
� �̂i

YB�
)2

e�p jB�j
jC j

By computing the Euclidean distance of the ordered and normalised eigenvalues of
the Laplacian matrices (= normalised spectrum) for the one-mode projections of the
discourse network with and without the concepts.

The Euclidean spectral distance compares the two networks by computing the
dissimilarity between their cluster topologies. Penalised by an exponential decay
proportional to the backbone size.

Minimise this to get the backbone set of structurally important concepts:

B = argmin
B��C

`(Y;YB�

; p)
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Identifying backbone and redundant set using simulated annealing
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Simulated annealing: Summary statistics
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Results for p = 5:5 and T = 50,000 with the pension data
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Results for p = 7:5 and T = 50,000 with the pension data
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Results for p = 12 and T = 50,000 with the pension data

Complete network

P
en

al
ty

 =
 5

.5

82 actors, 57 concepts

Backbone network

77 actors, 13 concepts, loss: 0.04

Redundant concepts

44 actors, 44 concepts, loss: 0.429

P
en

al
ty

 =
 7

.5

82 actors, 57 concepts 73 actors, 7 concepts, loss: 0.085 54 actors, 50 concepts, loss: 0.283

P
en

al
ty

 =
 1

2

82 actors, 57 concepts 72 actors, 4 concepts, loss: 0.136 55 actors, 53 concepts, loss: 0.276

Complete network

P
en

al
ty

 =
 5

.5

82 actors, 57 concepts

Backbone network

77 actors, 13 concepts, loss: 0.04

Redundant concepts

44 actors, 44 concepts, loss: 0.429

P
en

al
ty

 =
 7

.5
82 actors, 57 concepts 73 actors, 7 concepts, loss: 0.085 54 actors, 50 concepts, loss: 0.283

P
en

al
ty

 =
 1

2

82 actors, 57 concepts 72 actors, 4 concepts, loss: 0.136 55 actors, 53 concepts, loss: 0.276

22 / 26



Simplified agglomerative variant: nested backbone

The solutions are not necessarily nested. If we assume nestedness, a simple,
deterministic algorithm can be used:
I Start with a full backbone and empty redundant set.
I For numbers 1 to jC j: move one concept from backbone to redundant set at a

time.
I Decide at each step which concept has the smallest spectral loss.

Properties:
I Agglomerative and fully nested.
I Nestedness is not optimal, but comes close.
I Much faster.
I Can be used to rank the concepts.
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Nested backbone
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How does the new ranking compare?

Extend pension entitlements for parenting periods

Include low−income earners in the pension system

Include self−employed people in the pension system

Include civil servants in the pension system

Earnings−related and effort−based pensions

Subsidies from the national budget for lowering contributions

Raise retirement age

Deferred taxation

Advancement of families

Tie pension formula to economic development

Cut back invalidity or widows' pensions

Demographic factor

Minimum pension

Link contribution or pension level to number of children

Contribution−based PAYG system

Compulsory contributions

Increase employees' share of contributions

Occupational pensions

Curtail early retirement

Increase contributions

Pension cuts

Partial transition to a private capital cover system

Deferred taxation

Occupational pensions − Pension fund

Advancement of families

Raise retirement age

Tie pension formula to economic development

Full transition to a private capital cover system

Increase contributions

Cut back invalidity or widows' pensions

Increase employees' share of contributions

Demographic factor

Compulsory contributions

Link contribution or pension level to number of children

Minimum pension

Promote home ownership

Curtail early retirement

Pension cuts

Partial transition to a private capital cover system

Subsidies from the national budget for lowering contributions

Raise retirement age

Deferred taxation
Full transition to a private capital cover system

Increase contributions

Subtract assets from pension level

Increase employees' share of contributions

Promote home ownership

Increase the income limit for contribution assessment

Demographic factor

Pension cuts

Immigration

Employee participation in company profits

Include pseudo−self−employed people in the pension system

Remove non−insurance benefits

Tie pension formula to economic development

Include low−income earners in the pension system

Compulsory contributions

Flat rate pensions

Curtail early retirement

Minimum pension

Cut back invalidity or widows' pensions

Frequency Nested Backbone Polarization
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Conclusion

Data reduction/feature selection. Nested and non-nested versions.

Contributes to the workshop theme by reducing polarisation to its backbone.

In comparison to PCA/FA/MCA: Not a linear combination of all features. Not
projecting on main dimensions. Preserving multidimensional community structure.
Not strong loading on factors but rather complementarity in establishing factors.

Should this be applied to ideological measurement? E.g., developing a parsimonious
measurement model of ideology among voters or parties by selecting only a few
policy preference items.

Should this be applied to psychological traits? E.g., picking a few traits that
characterise the personality composition of the population well.
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